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IHosicHuTEeILHAA 3aIIUCKA

[TporpaMMa 1o XMMHUK Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccutickoii deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHO 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBanusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepannu, peaan3yomux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMbl, 1 OCHOBHBIX MOJNOKEHUH «CTpaTeruu pa3BUTHs BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe MporpaMMbl 0 XUMUH, K ONIPEACIICHUIO 00I1Iel cTpaTerun
0o0y4eHHs, BOCIUTAHUS U Pa3BUTUSL O0O0YYAIOIIMXCS CPEICTBAMU Y4eOHOro mpeamMeTa «XHUMHU»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KoHLENTyanbHble nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAallOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, MPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIBL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U MPUPOAHON Cpelie.
Peammsyercs xumudeckoe o0Opa3oBaHHMe OOydYalOUNIMXCS Ha YPOBHE CpETHETro OOIIero
o0pa3oBaHMs CpeICTBAMU y4eOHOro npeamera «XuMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OlpejiesieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(puKd HayKu XUMUHU, €€ 3HAYCHUsS B
NO3HAHUU TPUPOIBI U B MaTEpUATbHOM XKM3HU OOIIECTBa, a TakXke C y4eToM OOIMX Iened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero o0Iuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBUJIM3AllMU, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJIaJa B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POpMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auUMOZIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOTbEMIIEMON
YacThl0 MUPOBOW KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HHU KaKIAO0ro
yneHa oOmiectBa. CoBpeMeHHass XHMMHUS KaKk HayKa CO3WJaTeNbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MpPOoOJeM YCTOMUMBOrO pPa3BUTHA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€301MaCHOCTH U OXPaHBI
3JI0POBBA.

B cootBercTBUM C OOmMMMH IIeNSIMU M NPUHLKIAMHU CpelHEro obIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.
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CocraBisromuMu  peaMera «XuMHs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHudeckas
XUMHA» 1 «OO011asi 1 HeOpraHMuYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHuYecKoi Xxumun. GopMHUpOBaHKE JAaHHOM CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3Hsl BELECTB
Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHUA» cHopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K U3YYEHUIO
y4yeOHOro Martepuaja M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUHA Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U IJICKTPOHHBIX IIPEICTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
IPECTaBICHUs O XUMUYECKOM CBSA3M, KIACCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XHUMHUs» 0a30BOTO0 YpPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHHMA TEOPETHUECKUN MaTepuan M
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKHMX U METOJ0JIOTUYECKUX IO3ULIHM,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHUN, a TAKXKE 0 XUMUYECKUX PEAKLHAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTAX IPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOITUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K IMpOIEcCy
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U NPUMEHATh €€ JUIsl MOMOJHEHUs 3HaHUM, pelleHus
UHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroluXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (UIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh MTPUPOIHBIX SIBICHUMN IyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH MU TEOPETHUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
JHEPIreTUYECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B nutane penenus 3a1a4 BOCIUTaHMS, pa3BUTHS U COLIMATM3ALNN 00YyYaIOIINXCS IPUHSATHIE
IpOorpaMMoOil 1O XMMHHM NOJAXOJAbl K OINPEICICHUI0 COAEPKAaHHWS M IOCTPOEHUS IpeaMeTa
IpelycCMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCAIbHBIX Y4YEOHBIX AECWCTBUN, HMMEOLUX 0a30BoOe
3HaYeHWe UId Pa3JIMYHBIX BHJIOB JEATEIBHOCTH: pelleHus MpobieM, MOoHCKa, aHalu3a U
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00paboTkn wHMOpMAIMK, HEOOXOAMMBIX I MPUOOpPETEHUS ONbITa MPAKTHYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaYKHOE MECTO B TIO3HAHUHM XUMMUU.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0IEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CPEAHEr0 00I1ero oopa3oBaHus, P ONPEACICHUN COACPKATEIBHON XapaKTePUCTHKH
Heneil M3ydeHus TIpenMeTa HalpaBICHUEM MEPBOCTEIIEHHOW 3HAUYMMOCTH TPATUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKOM IeATEeIbHOCTHU YeJIOBEKa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHMs] TaKOM MOJXOJ K OIMpPENeICHHIO Iesield U3ydeHHs
IpeMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUs TJIABHBIMU LEISIMH U3Yy4YEHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsITOTCS:

e (QopmHupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHUW KaK BaKHEHIIEH coCTaBIstOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC MMOHSITHS,
(dbyHaaMeHTaNbHbIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE W
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoOBaHHE U Pa3BUTHE TPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHii, HEOOXOAUMBIX UI MPUOOPETCHNUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHHUH, UMEIOMIUX MECTO B TIPUPO/IC, B IPAKTUIECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHHWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Lelei U 3a7a4 U3ydyeHus MpeamMera B
porpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMHU B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenolaBaHUK XMMHUHU B OOJIbIIEH CTETIEHU
0THa€TCsl MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE COIep)KaHUsl 00yUeHHsI, OpPUEHTUPOBAHHON
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa30BaTelbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PYHKIMOHAIGHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSMH aKTHBHOTO
NIOJTyYEHUsI 3HAaHUH U IPUMEHEHUS MX B pEaIbHOW )KHU3HH JUISl PEIICHHUS TIPAKTUYECKHX 3a/1a4.

B cBf3M ¢ 9TUM TmpH U3YyYEHHH TMpeaMera «XUMHS» JIOMHHHPYIOUIee 3HAYeHUE
nproOpeTaroT TakKue LEeNd U 33a]auu, KakK:

ajanTanus 00yJaroumxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, POPMHUPOBAHUE
UHTEJUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO T'PAMOTHBIX PELICHWH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHUEM;

dbopMupoBaHHe Yy O0OyYaroImMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE IS PA3IMYHBIX BHIIOB JESTEIFHOCTH: PEIICHHUS TPOOIeM,
MOWCKA, aHanmm3a W O00paboTku WHGOPMAIMU, HEOOXOIUMBIX UIsI TPUOOpPETEHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHW XMMHH, a TAaKXKe U OLEHKH C
MO3HIIMN HKOJIOTHUECKON 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUECKUX MPOLIECCOB
Ha OpraHu3M YeJlOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
00yJaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IMPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KH3HECHHBIMH ITOTPEOHOCTSMH, UCTIONB30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHEIE
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TEXHOJIOTUH JIJIsl TOMCKA U aHaJiu3a y4eOHON U Hay4yHO-TIOMYJISIpHON MH(OpMAIK XUMUYECKOTO
COZIepKaHUS;

dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHKE Y 00y4aroImuXCcs YOk IEHHOCTH B TyMaHUCTUYECKON HANIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B pEUICHUH TJI00aNbHBIX MPOOJEM pPALHMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTIOJIHEHUSI SHEPreTHYECKUX PEeCypCOB M COXPAHEHMsI MPUPOJAHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEpPEKHOTr0 OTHOIICHHUS K IPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKXKE MIPHUOOpETEHUS
OTMBITA UCIOJIb30BAHUSA MOJYYCHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yuebnoM mnane cpemHero obmiero obpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 ygaca (1 4ac B Heze1O).

Y4eOHuKH U yueOHbIE TOCOOUS, KOTOPBIE UCIIONIB3YIOTCS B X0/ U3yUEHUS MpeMeTa:

- I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. Xumus. 10 xmacc. M3a.: Mockaa,
«IIpocsemenue», 2020r;

- I'abpuensu O.C., Xumus. 11 xknacc. M3a.: Mocksa, «IIpocBemenuey, 2019r.

Conep:xanue y4e0HOI0 npeaMera
10 KUJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJIYyYEHUU
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUsI OpraHuyecKux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NONOkKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o knaccupuKaMy OpraHnyeckrx Beniects. HomeHkiaTypa opraHn4eckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIIINX MTPeICTaBUTENEH KIIAaCCOB
OpraHMYECKUX BEIIECTB.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX NpEBpalllEeHUuI: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB IPH HarpeBaHUH (T1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeumme
IPECTaBUTEIN ATKAHOB: (pU3NYeCcKre U XUMUUECKUE CBOUCTBA (peaKIK 3aMeIleHHsI K TOPEHUs),
HaXO0XJIEHHE B IPUPO/IE, TOTYUCHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psJl. DTUIEH U MPONUIEH — MPOCTEeHIIne
NPEJICTAaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alliN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusamnun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.
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AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHM psiaA. AlETHUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuy ruIpUpOBaHUs, FAJIOIr€HUPOBAHMS, TUAPATALIMK, TOPEHMS ), IOJyYEHUE U IIPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M IpPUMEHEHue. Jonyon: cocmas, cmpoenue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpOo8anus), noayienue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YTaeBOAOpoAoB. [IpuponHblil ra3 U MomyTHbIE HEQTSIHBIC Ia3bl.
Heds u e€ npoucxoxaenue. CriocoObl mepepaboTKu HeTH: IepEroHKa, KPEeKUHT (TEPMHUYECKHH,
KaTauTH4eckuil), mmponu3. [IpogykTel mepepaboTkm HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nmepepaboTKy.

OKCHEepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, Kojulekuuu «HepTb» u «Yromiab», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOI'O BEIIECTBA WIIM IPOAYKTA PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHUus

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHUE),
IpUMeHeHHe. BogopoHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYEeCKHe U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue peHona.

Anprerupl M kemouwvl. DoOpManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHBIC PEaKIUH),
MIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasl KHCIJIOTBHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe )i KJlacca KUCIIOT, PeaKIus
sTepuduKanum), mNojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT, UX
MOIOIIIEE AEHCTBHE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xxupoB. bruonoruueckas poiib KHUpPOB.

VYraeBoabl: cocTaB, KJIaCCU(pHUKAIHS YIIEBOAOB (MOHO-, IU- U MTofucaxapuisl). ['moko3a —
NpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUECKHe U XUMUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(1l), okucnenue aMMuadHbIM paCTBOPOM OKCHA
cepebpa(l), BoccraHoBIEHHE, OpOXKEHWE TIIOKO3bI), HAXOXKJICHHE B TPUPOJE, NPUMEHEHHUE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.
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Kpaxman u nemnono3a Kak npupojHble noiaumepbl. CTpoeHue Kpaxmaia U HEIUTI0I03bL.
dusnuecKkue 1 XMMUYECKHEe CBOMCTBA Kpaxmaia (TUIpoJIn3, KaUeCTBEHHAS PEAKIIHSI C HOJIOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KaYECTBEHHBIE
peaklry OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciIeHHE
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(1l), B3aumoseiicteue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aumn.

Bbuncnenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(OoTepHbIe opraHudeckue coennuenus. Gu3nueckrue 1 XUMHYECKHe
CBOIICTBa aMUHOKHUCIOT (Ha MpuMepe IIHIKMHA). bHojormyeckoe 3HaYeHHE AMHHOKHCIIOT.
Ilentuner.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4YHasi CTPyKTypa OenkoB. XHMHUECKHE CBOICTBa OENKOB: THUJIPOJIU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX IPEBPALICHUI: HaOOJEeHUE U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB IpPH HarpeBaHUU, IBETHbHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeTUHEHHS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHAS MOJIEKYyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — NOJMMEPHU3ALUS U TOJINKOHICHCALINS.

OKCrepuMEHTaIbHbIE METOJIbl M3YYEHUsI BEIIECTB U MX MPEBpAIIECHUN: O3HAKOMIIEHUE C
o0pa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MU M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSITUH, SBISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIMOTe3a, 3aKOH,
TEOpHsl, aHalMU3, CHUHTE3, KIacCU(pHUKAIMs, MEepPUOJAUYHOCTb, HAONOJCHUE, H3MEpEHUe,
AKCIEPUMEHT, MOJICTTUPOBAHHE.

®uznka: MaTepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb,
BELIECTBO, TEJIO0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3HMUECKHUE BEIMUNHBI U €UHUIIBI KX
H3MEpEeHMUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHoorus: nuIeBsle NPOIYKThI, OCHOBBI PallMOHAIBHOTO IIUTAHUS, MOIOIINE CPEACTBA,
JIEKapCTBEHHbBIE M KOCMETHYECKHE MpernapaThl, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 121 ot 26.09.2023. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CrpaHuua 7 n3 22. CTpaHnua cosgaHa: 26.09.2023 14:57 =¥ TATAPCTAH



11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTuyeckue ypoBHHU, OTypOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- aneMeHThl. OcoOeHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHas: KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB [ .
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 rpyHIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BUIbl XUMHUYECKOW CBsI3U (KOBaJIECHTHAs
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHnu3mMbel 00pa3oBaHHUs KOBaJIEHTHOU
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaeHTHOCTD.
DIIEeKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BEILECTBA B pACTBOPE.

Knaccudukanus HeopraHuueckux coeinHeHuid. HomeHkmaTypa HeOpraHu4ecKkux BeIecTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TIMUYHBIM KIJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKHX peakiUil B HEOPraHWYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBpAILLEHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peakKlUu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CunbHble M cialble 37MeKTposnuThl. Cpea BOAHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/Abl M3YYEHHUs BEILIECTB M HX IPEBpAIlEHUM: JAEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumuueckux snaemMeHToB [[. U. MenaeneeBay, usydeHnue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
oTpefiefieHUue Cpe/ibl pacCTBOPOB BEILIECTB C MOMOUIbI0 YHUBEPCATLHOTO MHIUKATOpA, pPEaKluu
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3a1aun.

Pacuérbl 10 ypaBHEHHAM XUMUYECKUX PEAKIHUI, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pacuéThl C UCTIOJIB30BaHUEM TOHATHUS «MAcCOBasi A0JIS BEIIECTBAY.

Heopranuveckasi xumust
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Hewmeramnsl. [Tonoxenne Hemertaion B [leproanueckoii cuctemMme XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJTOTpOIIUST HEMETAJUIOB (Ha IpUMeEpe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAIUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yIiiepoJia U KPeMHUs1) U UX COCIMHEHHM (OKCHI0B, KUCIOPOICOACPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpruMmeHeHne BaKHEUIIINX HEMETAIUIOB M UX COCTMHEHUN.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMUUYECKUX 3JIeMeHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obuiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJWid, KajdblMd, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3y4Y€HUs BEUIECTB M MX IMPEBPALLCHUN: H3yUYEHUE
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U OINKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEIOYEH, KAUeCTBEHHBIC PEAKIIUU Ha KaTHOHBI
METaJlIOB).

Pacuérnbie 3amaun.

Pacuérel Mmaccrl BenecTBa min 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMUA 4 KA3Hb

Ponp xuMuu B o0ecnieueHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[IpencraBnenust 06 00X HAYUYHBIX TPUHITUIIAX TTPOMBITINIEHHOTO TIOJTYYESHUSI BaKHEUIITUX
BEIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIHNE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEIIOBEKA: MpaBHJIa MCHOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMETHBIX CBA3€H MpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOH XMMHHU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTtHoe
COCTOSIHHIE BEIIECTBA, PU3MUECKUE BETMUYUHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTD.

buonorus: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.
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['eorpadusi: MuHepasbl, TOPHBIE TIOPO/IbI, MOJIE3HBIE HCKOMIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHOMoTHsI: XUMUYECKAs! MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUalioB,  CEIbCKOXO3SUCTBEHHOE  MPOWM3BOJACTBO,  NUIIEBas  IPOMBIIUIEHHOCTb,
dapmaieBTUUECKass ~ MPOMBIILICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  IPENaparos,
MIPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTepuaos, 3JIEKTPOHHAS MPOMBIIIUIEHHOCTb,
HAHOTEXHOJIOTUH.

HJIaHpreMl)Ie PeE3YJIbTATBI U3YUCHHUSA yqeﬁﬂoro nmpeamerTa

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IporpaMM CpeAHero ooiero oopazoBaHMsl (JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MTOIXO/.

B cootBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 00111ero 00pa30BaHus BbIIEIICHBI
CJIEIYIOIIHE COCTABIIAOILNE!

0CO3HaHME O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CaMOOIIPEAEIICHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS MPEIMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE yueOHOM
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIecTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M NpaBUJIAMU TMOBEACHMS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HaHUs, CAaMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHMSI IMYHOCTH 00YyJaroIIMXCsl.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUS:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEJICTABICHHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHbIX BUJOB yUYE€OHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:
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LEHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY M HaydHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M IMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JIUTEIBHBIX HAOIIONCHHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHHU U TOCIEAYIOUIEM aHAJIN3e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'0 CO3HAHUS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHUE M IOCTYIIKM CBOMX TOBapUUIEH C MMO3ULHUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOirofieHusl MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BElIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HHU U B TPYAOBOU JEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JESATEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOISIM TPYyJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYATbHOU TpaeKTOPUU 00pa3oBaHusl, OymyIien
npodeccuu U peanusanuy cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TJI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBLHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUS] BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BPEI OKPYKaolled MpUpOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJUYHs PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOMW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
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[I03HABATENIBHOM, KOMMYHUKAaTUBHOM M COLIMAIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHsI aKTUBHO
IPOTHBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPYyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBECHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHHA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
yYMEHUS ie7aTh 000CHOBAHHBIEC 3aKIFOUYEHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pELICHUs IpoOieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanIbHON AesITENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenmMeTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
DHEPTHs, SBJICHUE, MPOIEeCcC, CHCTeMa, HAyYHBIH (PaKkT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHuE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh  OOYYalOLIUXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MeranpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU JICHCTBUSMHU.

OsJiaieHNe YHUBEPCAIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMH:

1) 6a3oBble JJOrMYECKHUE AeHCTBUS:
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CaMOCTOSITENIbHO  (DOPMYyJIUpPOBaTh M aKTyaJlU3UpPOBaThb MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHUIKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABJICHHBIMU LIEJIIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHUS — BBIIEIATH
XapakTepHble MpPHU3HAKM MOHATHUM M yCTaHABIMBaTb MUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOLIUE ITOHITUSA AJIs1 OObSICHEHMsI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BELIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTMUECKHUE PACCYX ACHUSI (MIHIYKTUBHBIE, IEAYKTUBHBIE, 110 AHAJIOTUH ), BBIABIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMAaTPUBAEMBIX SIBICHUAX, (POPMYTUPOBATH BBIBOJBI U
3aKJIF04YEHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuuu — 0pU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUM;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHHSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUMH;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB MCCIEOBAHUS, COCTABIATH OOOCHOBAHHBINH OTYET O MPOJAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOOB ITO3HAHUS.

3) padora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypcbl VHTepHera),
aHaAJTM3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHUS, KpUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHbIE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

pUOOpETaTh OMBIT MCIOJB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTH4ecKHue) 3HaKU U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:
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3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXkIaeMOil TeMbl B XOJIe AMAJIOra W/WIH JUCKYCCHUH,
BBICKA3bIBATh HACHU, q)OpMYHI/IpOBaTB CBOM TMPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJTHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTalUed pe3ybTaTOB I103HABATEIBHOW ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJIHEHUH XUMHUYECKOTO
JKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MMyTEM COTJIACOBAHUS MO3UIIUHI B X0/1€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PeryaISTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOIIb CBOEH JeSITEeIbHOCTH Ha OCHOBE CaMOaHaIl3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKOM COCTABIISIIONIECH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XUMHUHU B IMO3HAHWH SBICHHH MPUPOJIbI, B (POPMHUPOBAHUU MBIIIUICHHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW i pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMN Cpelie;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JICKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIVIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMIa, paguKai, H30MepHus, U30MEepbl, TOMOJOTHYECKUN psiA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/I‘IGCKI/II\/’I SA3BIK XUMUH, MI/IpOBO33p€H‘IeCKI/Ie 3HaHHUA, JICKAIIIUE B OCHOBE IIOHHMMAaHMHA
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBHeHHfI, q)aKTOJIOl"I/I‘IeCKI/IG CBCACHUS O CBOfICTBaX,
cocTaBe, NOJy4YeHUHU ¥ 0€301aCHOM MCIOJIb30BaHNHU BAXKHEUIIUX OPTraHUYECKUX BELIECTB B OBITY
Y MPAKTUYECKOU JIESITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEepPHBIC MPU3HAKH MMOHSATHI, yCTaHABIUBAThH
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS PHU ONKMCAHUU COCTAaBA, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYINT OPraHUYECKUX BEIECTB
nu ypaBHeHHﬁ XUMHNYCCKUX peaKuHﬁ, U3roTraBJIMBaTh MOICIN MOJ'IeKy.]'I OpFaHquCKHX BCIIICCTB
JJISL I/IJ'IJ'IIOCTpaI_[I/II/I NX XUMHUYCCKOI'O 1 HpOCTpaHCTBeHHOFO CTpOCHI/ISI;
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c(OpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OpPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KJIACCY/TPyIIe COEIMHEHUMN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAllU€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS), JaBaTb UM Ha3BaHUs 10 cucremarnueckoil HomeHkiatype (IUPAC), a taxxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMJIEH,
alleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHod, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ansi oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWMCTBA TUIMMYHBIX MPEJICTABUTENICH PA3TUYHBIX KIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, LeJUI003a, AaMHUHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKT€pPU30BaTb HCTOUYHUKH YIJIEBOJOPOIAHOIO CBIPbS
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI HUX MEepepadOTKH U MPAKTUUYECKOE MPUMEHEHHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH IPOAYKTa PEaKLMH [0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SBJICHUI
(HaOnrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJEINPOBAHMUE), HCIOIb30BaTh CHUCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKE MpaBHUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BELECTB MPH HarpeBaHUH, MOJyYEHHE ITUIIEHA U U3Y4YEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIN OPIraHUYECKUX BEIIECTB, IeHATypalus OeIKOB pU HarpeBaHUH,
[IBETHBIE PEAKITNH OCIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BEIIECTBAMHM M JIaOOpaTOPHBIM OOOPYIOBaHHEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpoOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKU AaHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHGopmaruu, UHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karolled MPUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
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onpeAenéHHBIX OpraHMYeCKHX BELIeCTB, MOHMMas cMmbici mokaszatens [I/JIK, moscusaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEKa,;

JUIsl O0yYaroluXcs C OrPAaHMYCHHBIMUA BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIECTB M XUMUYECCKUX SBIICHUI;

JUISL CTIETBIX U Ca00BUASIINX O0YYArOIINXCS: YMEHHUE UCTIOJIb30BaTh PeabePHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyecKast XMMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOM JUIsl peleHHs
IOPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
IIPUPOJHON Cpee;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoIINe
HNOHATHUS (XUMUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, p-, d- SJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHMYecKas CBs3b (KOB&JIECHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKOHN peaKIiy, XUMHUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS SIEKTPOIUTHUECKON
auccounuanuy, nepuoandeckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAIlCHUs DHEPIMM IPU XUMHUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlUe B OCHOBE ITOHUMaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCHOJIb30BaHUU Ba)KHEUIINX HEOPraHMYECKUX BEIECTB B
OBITY U IPAKTUYECKOMN JEATEeIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMUYECKHUX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUUH, CHUCTEeMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBas COJa, MUPHUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEAMHEHUSIX PA3JINYHOTO COCTaBa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, HOHHAas, METaJJIMYecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHUN (pOoCThle BEeHlecTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCUADI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€PHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 35eMeHToB /1. 1.
MenneneeBa, HCHOIb3YyS MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OpPOUTAINY, «IHEPIeTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucremMbl XUMUYECKUX 31emeHToB /. U.
MeHnpeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHAE CBOHCTBA
HEOPraHMYECKUX BELIECTB PA3JIMYHbBIX KJACCOB, MOATBEP)KIaTh CYIIECTBOBAHUE I€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKHMHU BEILECTBAMHU C IIOMOILBIO YpPAaBHEHUN COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIIoBoMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIACTHIO KaTalIln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN Pa3NUYHBIX THUIIOB, MOJHBIC
U COKpAalEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHHUS SJIEKTPOHHOT0 0alaHca 3TUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluuu OT
pasNnYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh XUMUUYECKHUE MPOLIECCHI, JIEKAIIE B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMMHUYECKHX
peakIMx, Macchl BeLlecTBa UM 00bEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIN
00BEMY OJTHOTO U3 YHYacTBYIOIUX B pEaKLMU BEILIECTB, TEIIOBOTO 3((eKTa peakiu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS YIHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIa MOJH30BAHUS XUMHUUYECKON MOCYA0N U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTCHUE Cpeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHLHOIO MHIUKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIlIEeHUE SKCIEPUMEHTATbHBIX
3agau o TtemMaMm «Metamne» u «Hemeramibl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
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pe3yapTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHI COOTBETCTBYIOIIHUX

peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH AHATM3HPOBATH XUMHUYECKYIO HH(POPMALHUIO,

[I0JIy4aEMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYyTuXx);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro

IIOBCIACHHUSA B 6BITy n pr,I[OBOfI ACATCIIBHOCTH B ILECIAX COXPaHCHHA CBOCTO 3A0POBbA U
OKp}I)KaIOH_[eI‘/'I HpHpO,HHOﬁ Cp€abl, OCO3HaBaTh OIIACHOCTH BOB,I[GfICTBHH Ha XHBBIC OpraHU3MbI
OHpe,I[eJ'IéHHBIX B€IICCTB, ITOHMMAasA CMBICI IIOKa3aTCIId HI[K, INOSICHATE Ha IMpHUMEpaAx CIIOCOOBI
YMCHBIICHUS U ITPEAOTBpAICHUS UX BPEAHOI'O BOSI[CﬁCTBHH Ha OpraHnu3M 4CJIOBCKaA.

TemaTHyeckoe NJIAHUPOBAHUE

10 kaace
No Ha3sBanmue pasaenaa | BocnurareabHbIi DJIEeKTPOHHbBIE Koimuec
m/m | TPOrpamMMbl, KOMIIOHEHT undposbie TBO
HAaMMEHOBaHHUE TeMBbI o0pa3oBaTejibHbIE 4acoB
YpPOKa pecypchbl
Pa3nen 1. Teoperudeckne 0CHOBbI Opranuveckoi xumuu (34)
1.1 | IIpeamer oprannueckon | [larpuoTnyeckoe 34
XUMUHU. Teopus | BocnuTaHue, OCHOBaHHOE Ha
CTPOCHUSA BOCIIUTAaHUU T00BH K | https://resh.edu.ru/subje
OpTaHIHCCKUX POAHOMY KPaIo, | t/lesson/6149/train/170
coenuHeHnii  A. M. | ucropuueckoe NpoCBEIICHUE. 393/
bytneposa JlyXOBHO-HPaBCTBEHHOE
BOCIIMTAHUE  HA  OCHOBE
MaMSTH MPEKOB.
Paznen 2. Yraesogopoast (134)
2.1. DKOJIOTHYECKOE BOCHHUTAHHUE, 24
CIOCOOCTBYIOIIIEE
IIpenensuble hopMHUPOBAHHIO https://resh.edu.ru/subje
YTIEBOIOPOIBI — SKOJIOTHYECKOW  KyJbTYyphl, | Ct/lesson/6151/start/149
AJKaHbI OTBETCTBEHHOTO, OepexHoro | 993/
OTHOIIIGHUSI K  TIPHUPOJIE,
OKpYKarolllel cpeJie.

22 Tpynosoe BOCIIUTaHHUE, 64
HenpenenbHbie OCHOBAHHOE HA BOCTIMTAHUH | piips://resh.edu.ru/subie
YIIIEBOJOPOIBL: YBKCHUSA K TPYAY: | ct/lesson/5412/start/212
QJIKEHBI, aJIKaIUCHBI, TPYIALIUMCS,  pe3yjibTaTaM 563/

ATKUHBI Tpyaa (CBOero W JIpyrux
JIHOJICH)
2.3, Ilennoctu HAay4YHOT'O 24
MO3HAHMA, OPHEHTHPOBAHHDIE |  hitps://resh.edu.ru/subje
ApoMaTHHeCKie Ha — TONYdCHUC — SHAHMH, | \/0c0n/4775/start/150
YTJIEBOOPOBI Ka4eCTBEHHOTO oOpa3oBaHUs 494/
C  y4€TOM  JIMYHOCTHBIX
MHTEPECOB.
2.4, n DKoJIornuecKoe BocHuTaHue, | https://resh.edu.ru/subje | 3y
PHPOZHBIC CIOCOOCTBYIOIIIEE ct/lesson/6148/start/170
MCTOYHHKH (GOpPMHUPOBAHHUIO 461/
[okyMeHT co3aaH B anekTpoHHow copme. Ne 121 ot 26.09.2023. UcnonHutens: bensesa P.P. B I/IEKTPOHHbBINA
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https://resh.edu.ru/subject/lesson/6149/train/170393/
https://resh.edu.ru/subject/lesson/6149/train/170393/
https://resh.edu.ru/subject/lesson/6149/train/170393/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

YIJIEBOAOPOJIOB U UX | DKOJIOTUYECKON  KYJIBTYpHI,
nepepaboTKa OTBETCTBEHHOTO, OEpPEkKHOTO
OTHOILIEHUS K  MPUPOJE,
OKpYKarollleu cperie.
Paznen 3. Kuciiopoacoaep:xamue oprannyeckue coefunenus (134)
Tpynosoe BocmuTaHue, | https://resh.edu.ru/subje | 3u
OCHOBAHHO€ Ha JIMYHOCTHOM | ct/lesson/4769/start/150
CaMOBBIPAKEHUU B | 550/
3.1 Cruptsl. @eHon NPOJYKTUBHOM, HPABCTBCHHO | hins://resh.edu.ru/subje
HOCTOI:IHOM 5 Tpyace Bl ct/lesson/5727/start/150
POCCHIICKOM OOIIIECTBE. 577/
TpynoBoe BocmuTaHue, | https://resh.edu.ru/subje | 74
AJLIeruael. OCHOBAHHO€ Ha JMYHOCTHOM ct/lesson/4776/start/150
Kap6oHOBbIe CaMOBBIPAKEHUU B | 604/
32 KUCIOThI. ClI0KHbIE TpOAYKTUBHOM, HPABCTBEHHO | hiihs://resh.edu.ru/subje
3hUpEI JIOCTOMHOM Thyae Bl ct/lesson/5952/start/150
pOCCUIICKOM OOIIECTBE.
631/
DKOJIOTUUECKOE BOCHHUTAHME, | https://resh.edu.ru/subje | 34
CIIoco0CTByIOIICe ct/lesson/6150/start/150
(i)OpMI/IpOBaHI/IEO 687/
33 YTIEBOnE KOIIOTHHCCROU — KYIBIYPBL, | 1416 //resh.edu.ru/subie
OTBETCTBEHHOT'0, OEpex HOTro
OTHONIEHHS K  TPHPOTE, ct/lesson/5413/start/150
OKpY’Karollleu cpefe. 714/
Pa3znen 4. A3oTconep:kaniue oprannyeckue coequHeHus (34)
Tpynosoe BocnuTanue, | https://resh.edu.ru/subje | 3u
AMUHEL OCHOBAaHHOC€ Ha OpHUEHTAlMM | ct/lesson/4743/start/150
Ha TPYIOBYIO JCATEIBHOCTB, | 742/
41 AMHHOKHCIIOTS. mosTyseHue npodeccnu https://resh.edu.ru/subje
bemn ct/lesson/6296/start/212
589/
Pa3nea S. BeicokoMOJIeKyJIIpDHBIE COeIMHEHUs (24)
Tpynosoe BOCIHTAHHE, | hitps://resh.edu.ru/subje | 27
5.1 Hmactmacest. OCHOBAHHOC Ha OPHEHTALMH | 4 /\0666n/6095/start/150
Kayuykxu. Bonokna Ha TPYIOBYIO JESTEIbHOCTb, 823/
noJy4eHue npodeccuu
O011ee KOJINYEeCTBO 34y
4acoB
11 KJIACC
No Ha3Baumue pa3nena | BocnurareabHbIN DJIeKTPOHHbIE Koanuec
m/m | MPorpamMmmsl, KOMITOHEHT ungpoBbie TBO
HAMMEHOBAHUE TeMbI o0pa3oBaTte/ibHbIE 4acoB
Ypoxa pecypcbl
Paspnen 1. Teopernueckue ocHoBbI xumun (134)
[okyMeHT co3aaH B anekTpoHHow copme. Ne 121 ot 26.09.2023. UcnonHutens: bensesa P.P. r.I’BJTEKTPOHHbIﬁ
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https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

CrpoeHue aTOMOB. ITatproTnueckoe 34
TlepuoxiaecKuit BOCIIUTaHHE, OCHOBAaHHOC Ha
3aKOH U BOCHMTAHIH MOOBH K\ https://resh.edu.ru/subje
1.1 [Tepuonnueckas ponHOMY Kpaio, ct/lesson/6479/main/150
HUCTOPUYECKOE IMPOCBEIICHUE.
CHCTEMA XMMHYECKUX JIyXOBHO-HPABCTBEHHOE 993/
anementos JI. M. BOCIIMTAHME  HA  OCHOBE
Menneneesa IIaMATH IIPEIKOB.
TpynoBoe BocmuTaHue, | https://resh.edu.ru/subje | 4q
OCHOBAHHOE€ Ha BOCIIMTAaHUU ct/lesson/6332/start/151
CtpoeHue BelecTna. yBAKEHHS " YRy | 021/
1.2 Muoroobpasne TpyAAIIUMCS,  PE3YIBTATAM | hiips: //resh.edu.ru/subje
Bettects TpyAa (CBOEro H  JApyrux ct/lesson/5581/start/151
JOJ1eH) 081/
TpynoBoe BOCITHUTAaHUE, 64
OCHOBAHHOE HA JIMYHOCTHOM | |iine.//resh.edu.ru/subje
1.3 XUMHYECKHe peakiuu CaMOBBIpaAKCHIH B ct/lesson/4938/start/151
HpOI{yE(THBHOM, HPaBCTBEHHO 107/
JIOCTOMHOM Tpyae B
POCCUICKOM O0IIIeCTBE
Paznen 2. Heopranmueckasi xumus (174)
DKOJIOTHYECKOE BOCHUTaHuUe, | https://resh.edu.ru/subje | 64
crocoOCcTBytoOIIEe ct/lesson/3493/start/151
(OopMUPOBAHHUIO 213/
KOJIOTHHECKOH  KYMBTYpBI, https://resh.edu.ru/subje
OTBETCTBEHHOT0, OEpeKHOTO ct/lesson/5814/start/151
OTHOILIEHUS } K  TIPUPOJE, 239/
2.1 Merauer OXPYAIOUIEH Cpete. https://resh.edu.ru/subje
ct/lesson/3534/start/151
266/
https://resh.edu.ru/subje
ct/lesson/4961/start/151
293/
DKOJIOTHYECKOE BOCIIMTaHUE, https://resh.edu.ru/subje 94
crocoOeTByromee ct/lesson/5939/start/151
(bopMHUPOBAHHIO 320/
2.2 Hemerarner JKOIIOTHHACCKON — KYJILTYDBI, https://resh.edu.ru/subje
OTBETCTBEHHOTO, OEpeKHOTO
OTHOWEHHS K  MPHPOTE, ct/lesson/5913/start/151
OKpYKalollel cperie. 347/
Tpynosoe BOCIIUTaHHUE, 24
Cassp OCHOBaHHOE HA BOCTIMTAHUH | piips://resh.edu.ru/subie
2.3 HEOPTaRHACCIHX | YBaKCHUA K TPYAY> | ct/lesson/4960/start/151
OpraHUYECKUX TPYIAIIAMCS,  pe3yjibTaTaMm 374/
BEILECTB Tpyga (CBOero W JpYyrux
JOJIeH)
Pazpnen 3. Xumus u xu3nb (44)
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https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/

3.1

XUMUS U )KU3Hb

Tpynosoe BOCIUTAHHUE,
OCHOBaHHOE Ha OpHUCHTAINH
Ha TPYAOBYIO AESTEIbHOCTD,
noJTydeHue mpopeccuu

https://resh.edu.ru/subje | 4g
ct/lesson/3514/start/151
429/

https://resh.edu.ru/subje
ct/lesson/3504/start/151

485/
O011ee KOJIMYECTBO 344
92C0B
JOKYMEHT ITOAITMCAH
SJIEKTPOHHOM ITOAIMUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudwkaT: 0CC2B6002AB06CB049AAT3I68T7OAF2200
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https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

Inct cornacoBaHusa k gokymeHTy Ne 121 ot 26.09.2023
MHuumnaTop cornacosaHus: bensesa P.P. dupektop
CornacoBaHue nHnyumpoBaHo: 26.09.2023 14:58

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Bensesa P.P. 26.09.2023 - 14:58
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