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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoii deneparumny, TpeboBaHUN K pe3yjbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBPHONM MPOTPAMMBI CpPEAHET0 00mero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHOoM cTaHgapre COO, c¢ yuérom Konmenmuu mnpenomgaBaHus
yueOHOro mpenMera «XuUMHUs» B 00pa3oBaTelbHBIX OpraHuzanusax Poccuiickoii
®denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToJNokeHU «CrTparerum pa3BUTHS BocnUTaHus B Poccuiickoit
deneparuu Ha niepuon 10 2025 roga» (Pacmopstkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXO0J0OB K pa3pabOTKe MpOrpaMMmbl MO XUMHUH, K ONPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YYAIOIIUXCSl CPEICTBAMU
yueOHoro npeamera « Xumus» st 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABWIIH
koHnentyainbHble TosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHUsl, pPE3yJbTaTOB OOyuYeHHUS] U TpPeOOBAaHUU K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMM, SIBISETCS HEOTHEMJIEMOWM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBEpLIAIONIMM 3TalloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUsA. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MHUPOBO33PEHUSI U OOIIECH KyJIbTYphI
YeJioBeKa, a TakKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHOW cpene. Peanmusyercs Xumudeckoe 0Opa3oOBaHHE
oOyyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusi CPeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpKAHWE U TOCTPOEHUE KOTOPOTO OIpENEIECHbl B
mporpaMme N0 XUMHU C Y4E€TOM CHeUU(PUKM HAyKW XUMUHU, €€ 3HAYeHUS B
MO3HAHWUW TIPUPOJLI U B MATEPHAILHON KU3HU OOINECTBa, a TaKXe C Y4ETOM
o0ImUX IeJed W TPHUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyI0 pOJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYpHI.
Ona BHOCUT CBOM BKJIaJ] B (hOPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYKAIOUIEM MHUpE KaK O €AHMHCTBE
NPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMHUPYETCS B XUMHU HAa OCHOBE MOHUMAHUSI
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY

CTPOCHHUCM BCHICCTB, UX CBOMCTBaMH Y BO3MOKHBIMU 00JIaCTIMH IMPUMCHCHM.
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TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HUM KaXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3UATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAIpaBlieHA HA PELICHUE
r100anpHBIX MpPOOJEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBHM € OOmMMMH LEASIMH W TPHUHLUIAMU CPEIHEro o0OIIero
oOpaszoBanus conepkanue npeamera «Xumusp» (10—-11 kmacesl, 6a30BbIil ypoBEHb
U3YyYEHUsI) OPUEHTHUPOBAHO NMPEUMYLIECTBEHHO HA OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaromuxcs, HEOoOXOOUMYH0 MM Uil  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B IKU3Hb COLUYMa, IPOJOHKCHHS
00pa30BaHUs B Pa3IMUHbIX 00JIACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBngomuMu  npeameTa  «XUMHs»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmIas M HeopraHuyeckas XHUMHsD), OCHOBHBIM
KOMITOHEHTOM COJEP’KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKON XUMUHU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMUU) U
OpraHn4YecKor XuMuH. @OPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYECHHUH
npeaMera 00eCHeuMBaEeT BO3MOXHOCTh PACCMOTPEHHS BCErO MHOT000pasus
BELIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOTO TOJXOAa K M3yYeHUI0 Y4YyeOHOro martepuaia U 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpenenEHHbIX
TEOPETHUYECKNX YPOBHAX. Tak, B Kypce OpraHMYecKOd XWUMHU BEIIECTBa
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUST OpPTraHUYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKMX U  3JIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHus 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEAUHEHWHA. B Kypce OpPraHM4ecKOod XHMHUHU IIOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUsl MEpBOHAYAIbHBIC
MPEACTABICHUS O XUMUYECKON CBS3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUu.

[Ton HOBBIM yrioM 3peHHs B mnpeaMmere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcs M3yYEHHBIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUYECKUM Marepuan M (PAKTOJIOrMYECKHE CBEACHHS O BELIECTBAX W
XUMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHS» 00yYarolUMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHHUE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX U METOJOJOTHYECKUX IMO3UIUH,



riy0’ke TOHATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA 3TOro 3akoHa — OT
o0o0m1aromie 10 00BICHSIONIEH U TPOTHOZUPYIOLICH.

Envnas cucrema 3HaHUM O BOKHEHWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W NPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus JonoiHsaercs B Kypcax 10 m 11 kiaccos
AIIEMEHTaMH COAEP’KaHUs, HMEIOIIMMH KYJIbTYPOJOTHMYECKH W NPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAHHUIO B3aHUMOCBSI3M XUMHUHU C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEJIBHOW M IMPAKTHYECKON
NESATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXKEHHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUNA XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBbIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh MH(DOpPMAIMIO H
NPUMEHATh €€ Uil TIONOJIHEHHWS 3HAHWM, PEIICHUS WHTEJUIEKTyalbHbIX H
HKCIIEPUMEHTAIBLHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1ie1oM copepkanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YpPOBHS ~ HM3YyY€HHsS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKONM OCHOBBI I TMOHUMAHUSA
bunocockux HAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpraHMYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOEHHEM, II03HABAEMOCTh IIPUPOJHBIX SBJICHUN NyTEM >3KCIEpPUMEHTa H
pEelIeHUs] MPOTUBOPEYM MEXAYy HOBbIMH (aKTaMHM U TEOPETHUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJOTHYECKUX MPOOIIEM, a
Takke MpodiieM cOepekeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nnane pemeHus 3agad  BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALUU
OOy4YaromMXcsd MNPUHATHIE MPOTPAMMOM MO XUMHUHU MOAXOAbl K OMNpPEIEIECHUIO
CONlEp)KaHUSI M TOCTPOEHUs TNpeIMeTa NpeaycMaTpuBalOT (OpMUPOBAHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMKX 0a30BO€ 3HAUEHUE JJIs
pa3IUYHBIX BHJIOB JICATEIBHOCTH: pEHICHUs MpoOjeM, IOMCKa, aHalu3a |
00paboTk MHPOPMALIMK, HEOOXOTUMBIX JIJIsl TPUOOPETEHUS OMbITA MPAKTHUYECKOU
U HCCIEA0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenogaBaHus XMMHUM Kak HAa YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK U HAa YPOBHE CPETHEr0 00IIero 00pa3oBaHusl, PU ONPEACIICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LIeJIed M3y4eHHs MpeaMeTa HanpaBICHHEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAMIMOHHO NpHU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKOMH
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LEJIIeU W3YYCHUS
IpeIMEeTa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CornacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIAMH H3YYCHHS IPEIMETa
«Xumust» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) ssBIIAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKHX 3HAHUM Kak  BaKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa, B OCHOBE KOTOpPOM
JeKaT KIIFOYEBBIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME MU TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBIICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYCCKUX PEAKIMiA, HEOOXOIUMBIX IS TPHOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XMMHUYECKHUX SIBJIICHUH,
UMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUYECKON U TTOBCEIHEBHOM KU3HM;

e Pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHMEM XWMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKa LeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMme 1Mo XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeAHero obmiero oopasoBanus. CeromHs B
OpernoJAaBaHUM XUMHUM B OONbIIEH CTEMEHH OTHAETCS  IPEANOYTEHHE
MPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4eHHs, OPHUCHTHUPOBAHHOW Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3aluu, BIaJCIOIIET0 HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHoco0amMu |
YMEHUSMH aKTHBHOTO TIOJYYCHHsI 3HAHWM W MPUMEHECHHSI UX B PEATbHON KU3HU
JUTS PEIICHUs] IPAKTHUECKUX 3a/1a4.

B cBa3u ¢ aTUM mpu u3ydeHUW TmpeaMmeTa «XUMHS» JOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKUE 1IETH U 33J]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHe  WHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHue y OOyYaromMXCSl  KJIIOUEBBIX  HABBIKOB  (KIIOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCaIbHOE 3HAYEHUE /IS Pa3INYHBIX BHUIOB
JeATEeILHOCTH: PEIIeHHs MPo0JeM, MOUCKa, aHanu3a U o0paboTku MHpOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOpPETEHUs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XUMHUH, a TaKXKe [JIs OICHKA C TO3HIIHM
IKOJIOTUYECKON OE30MacCHOCTH XapakTepa BIHUSHHUS BEIIECTB U XUMHUYECKUX
MIPOIIECCOB HAa OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPELy;



pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBbIE
3HaHUS 110 XUMHUU B COOTBETCTBHUH C )KM3HECHHBIMU MOTPEOHOCTSIMU, HCIIOIH30BAThH
COBpEMEHHbIe MH(OpPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA U aHalln3a yuyeOHOH U
HAYYHO-TIONYJISIPHONM MHPOPMALIUK XUMHUYECKOTO COJIepKaHMS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NPU IUJIAHUPOBAHUU U TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOyyarommxcsi yOeKIEHHOCTM B T'yYMaHHCTHYECKOM
HANpPaBJIEHHOCTH XUMHUH, €€ BaXXHOW pOJIM B PEIICHUH TJIOOATBHBIX MPOOIeM
paIMOHAIBHOTO MPUPOIOTIONB30BAHUS, TTOMOIHEHUSI YPHEPTEeTUUECKUX PECYpPCOB U
COXPaHEHHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOIo
OTHOILIEHUSI K NPUPOJE U CBOEMY 3I0pPOBbIO, a TaKXe IMPHUOOPETEHUs OIbITa
UCTIONIb30BAaHUS TIOJyYEHHBIX 3HAHWM S TPHUHATHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBJICHHUSIMH.

B yuyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOAMT B COCTaB IpeaMeTHOU obOnactu «EcTecTBEeHHO-HAYYHbIE
IpPEIMETHD.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopaszoBanusi, coctapisger 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hegenro), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeopHs CTPOEHUS OpraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 1I0J105keHUsA. CTPYKTYypHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omomnorus, wu3oMepus. XuUMHYECKas CBSI3b B
OpPraHUYECKUX COECIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o KinaccUPUKalUU OpraHUYEeCcKUX BemiecTB. HomeHkatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHMsS BEIIECTB M WX IPEBPAILCHMIA:
O3HAKOMJIEHHME C 00pa3lamMu OpraHMyecKUX BEIIECTB M MaTepUallaMM Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEIIECTB, HAOJIOJCHHUE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIEHNUIO OPraHUYECKUX BEILECTB
IIpYU HarpeBaHuu (1J1aBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMU psA. Meran M 3TaH —
NPOCTEUIINE NPEICTABUTENN QJIKAaHOB: (PU3MUECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuu 3aMellleHuss M TOPEHHUs), HAXOXKJECHHWE B MpPHUpOJE, MOJIy4YeHUE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTHIIEH U MPONUIEH —
NpPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALNH, OKHCICHHS W
NOJIUMEpPU3ALINN), TOTYUYEHHE U TPUMEHEHUE.

Ankanuensl: Oyrtanuen-1,3 m MerunOyragueH-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKUE CBOWCTBA (peakuus nonumepusanuu). [lomydeHne CMHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— MPOCTEHIINNA TpEeACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THMAPUPOBAHUS, FaJOr€HUPOBAHMS, THApPATAIUH,
rOpeHus), MoJy4YeHrue U IpUMEHEHHE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3MYECKUE M XUMHUYECKHE CBOWMCTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUS), NOJIyUEHUE W NpPUMEHEHue. Tonyon:
cocmas, cmpoeHue,  usuyeckue U  XUMUYecKue  Ceolcmea  (peakyuu

2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue u npumeHenue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBA3b MEXIYy YIJIEBOJOPOAAMHU, MPUHAICKAIIUMUA K
pa3IMYHBIM KJIaccaM.

[IpuponHble WCTOYHHMKHM YIVIEBOAOPOAOB. IIpuponmHblli ra3 W mNOIyTHBIE
HedTsaubie ra3el. HedTes u e€ mpoucxoxaenue. CriocoObl nepepaboTku HedTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUN, KATATUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBpalllCHUA:
O3HAKOMJIEHHE C oOpasllaMu IUlacTMacCc, KaydykKOB M PE3UHBI, KOJUICKIIUU
«Hepts» u  «VYroap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKOW PaboThl: MOTYYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Brluucinenuss mo ypaBHEHHMIO XHUMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kuciiopoaconep:kamue opraHu4eckKue coeAHHEHUA

[IpenenpHble OQHOATOMHBIE CHHUPTHI. METaHOJN W 3TaHON: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHHEe. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaromMHble  CHUPTBL. OJTWICHIJMKOIb W  TJIALEPUH: CTPOECHUE,
¢usznyeckue W XHUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO UIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peakius Ha MHOTOATOMHBbIC CHUPTHI). JlelicTBue Ha
OpraHusM 4enoseka. [I[puMeHenne rmmiepruHa U STUIEHTIIAKOIIA.

deHo: CTpOCHHE MOJEKYJbl, (U3MYECKHME U XUMHUYECKHE CBOICTBA.
ToxcuuHocth penona. [Ilpumenenue dpenona.

Anpperunpl U kemouwvl. DOpMaNBIETHI, ALETAIBIAETHI CTPOECHHUE,
(bu3nYecKue U XMMHYECKHE CBOMCTBA (pEaKLMM OKUCIEHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKIUH), TIOJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3MUECKne U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mue Juist Kjacca KUCJIOT, peakiusl dTepupUKaIim), MOJTydeHUE U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KakK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JACiCTBUE.

Crnoxuble >QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxHBIX 2hupoB. XKupsl. ['uaponus xupos. [Ipumenenne xupos. buonornyeckas
POJIb KHUPOB.



YrneBompl:  coctaB, KiaccHpUKANMs ~ YrieBoaoB  (MOHO-, JU- U
nosucaxapuabl). [oko3a — mpocTedmmii MOHOCaxapu: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHUYECKHE CBOICTBa (B3aUMOJICHCTBUE C
ruapokcugom Menu(ll), oxucienne aMmuadHbIiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ononornyeckas poiib. PorocunTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmojuMepbl. CTpoeHue Kpaxmajia U
Heunono3bl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBpAlllCHUIA:
IIPOBE/ICHHE, HAOJIOJICHHE W ONHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHBIE PEAKLUHUHU OJAHOATOMHBIX CIHUPTOB (OKHMCIIEHHE 3TaHOJIA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmemau(Il), B3aumomelicTBUE Kpaxmalia C HOJOM),
IIPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTBHI.

Pacuérnsle 3anaun.

Brluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM IPOJIYKTAa PEAaKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOIHBIX BEILIECTB WU NPOAYKTOB PEAKIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHuyeckue coeauHenus. dusnueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumepe rimuuHa). buomormueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasbl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBbIE coenuHeHud. llepBuunas,
BTOpPHYHAs M TPETHUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, IEHATYpallHsl, KAYECTBEHHBIC PEaKIIUK Ha OEJIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPALLECHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATYpAlUs OEIKOB IpH
HarpeBaHUM, LIBETHbIC PEaKLUU OEJIKOB.

BbicokoMoJieKy IsIpHbIE COeIUHEHM S

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSSA MOJEKYIISpHAS
mMacca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHUNA —
MOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHS.

OKCHEPUMEHTAJIBHBIE METOABl M3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U.



Peanm3zanyst MeXIIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKOU XUMHUH B
10 kjacce OCYIIECTBISETCS 4YEpe3 HCIOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK U MOHSTUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCu(UKaIMs, MEePHOJUYHOCTD, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHE.

dusnka: MaTepus, DJHEPrUs, Mmacca, arToM, DIJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl YpOBEHb, BEIECTBO, TEN0, OOBEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3NUECKUE BEIUUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(GoTOoCHHTE3, OMOJOTMYECKH AaKTHBHbIE BellecTBa (OENKH, YTIEBOABI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuHEepasnbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTaeMble, TOTLIIMBO,
pECYpCHI.

TexHoJIOrusl: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBLHOTO MHUTAHUSA,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MTPEnaparThl, MaTepuasbl 13
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuil sneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl 3JIEKTPOHOB MO OpOUTAsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpAIIHs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX BJIEMEHTOB
J. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepuogmdeckoid cuCTeMbl
xuMuueckux asnemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIOXKHBIX BEIHIECTB IO TPyNIaM U TEPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBsI3b. BHAbl XUMHYECKOW CBA3U
(KOBaJIGHTHAsI HEMOJISIpHAS W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3MbI
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIA W JOHOPHO-
akienTopHbelil). Bomoponnas cBsi3b. BaleHTHOCTh. DJEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.
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BemiectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. THUIMbI KPUCTALIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTHe O auCHEpCHBIX cUcTeMax. VICTUHHBIE M KOJUIOMIOHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Howmenknarypa
HEOPraHUYECKHX BeIIECTB. ['eHeTMueckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHYECKMX — peakuuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUU TPU XUMUUYECKUX PEAKLIHSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iM4YHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHUYECKOe paBHOBecue. DaKTOpbI, BIHSIOIMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle latense.

DnekTpoiuTuueckas nuccounanusi. CuibHbIe U cnadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEITOYHAS.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIH.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB M WX MpPEBpaIlCHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cuctema xumudeckux snementos 1. U.
MenneneeBay, U3ydeHUE MOJIENEH KPUCTANIMUECKUX PEMIETOK, HAOIIOJICHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCUAA
BOJIOPOJA B PUCYTCTBUM KaTAJIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiausiHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTh
XAMHUYECKOUN peakium».

PacuétHrble 3amaun.

Pacuétsl 1O ypaBHEHMSIM XUMHUYECKUX peakuuid, B TOM YHCIIE
TEPMOXUMUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenue HemetammoB B llepuogumueckont  cucreme
xumMuyeckux siemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nYecKrue CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETaUIoB (Ha Mpumepe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAKHEUIMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COeAUHEHUH  (OKCHUJOB,
KHUCJIOPOJACOJIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BAXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.
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Meramnel. lonoxenne meramioB B Ileproanueckoil cucreMe XMMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOECHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mume (usnyeckue cBorcTBa MeTauioB. CIiaBel METAJUIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOWCTBA BAXKHEHIUX METAJJIOB (HATPUM, KaJluid, KaJblIHUM,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/b) U UX COCTUHEHUHN.

OOmue cnocoObl monydeHus: MetauioB. [IpuMeHeHne MeTasioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEIIECTB M WX MpPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/ia4, HAOJIOJACHUE M OMUCAHUE JAEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCHA ATIOMHHUS C pacTBOpamMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAILIIOB).

Pacuérnbie 3anaum.

Pacuétbl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUU, €CIIU OJHO
13 BEUIECTB UMEET NPUMECH.

XuMHuA U KM3Hb

Ponp xuMum B 00€CrieYeHUU 3KOJIOTUYECKOW, SHEPreTUYECKOW M MUIIECBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [IoHSITHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MOPUHIMIAX [TPOMBIIUICHHOTO
MOJTYYEHHUS] BAXKHEUILINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEWUIIIUE CTPOUTEIIHHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepualibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl s 3JEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKHE W MUHEpaIbHbIE
ynoOpeHus.

Xumus W 3I0pOBbE YEJIOBEKA: MpaBUjia MCMIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOI0 MCIOJIb30BAHUS MPENapaToB OBITOBONM XUMUU
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeEXOpPEeAMETHBIX  CBS3€d MpU  HM3YyYEeHHH OOwmEed u
HEOpPraHUYecKoM XxuMuM B 11 Kijlacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHSATUM, SBISIOIIUXCS
CUCTEMHBIMHU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHSTHUS: HAY4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCUPUKALUi, TMEePUOJIUYHOCTh, HAOIIOIEHNE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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dusuka: MaTepus, SJHEPrusi, Macca, aToM, BJIEKTPOH, POTOH, HEUTPOH, HOH,
W30TOI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NYECKUE BEIMYMHBI U CIUHUIIBI MX
M3MEpPEHUSI, CKOPOCTh.

buonorusi: kijeTka, opraHu3M, OKocHcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE MTOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pPECYpCHI.

TexHonmorusi: XuMHUECKasi MPOMBIIUIEHHOCTb, METAJLIYpPTrHUsi, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIBCKOXO35MCTBEHHOE IIPOU3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMaieBTHYeCcKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MPEenaparoB, NPOU3BOACTBO KOHCTPYKIHOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.
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[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOTPAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOCHUS
OOy4YalOIIMMHUCS MPOTpaMM  CpeaHEero oO0miero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM U TpeaMeTHbiM). HaydyHo-meTogudyeckoil OCHOBOM st
pa3pabOTKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPETHEro OOIIETo
00pa30BaHUsI SBJIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM MOAXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeaMera «XUMHS» Ha YpOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYalOIUMHCS POCCUHUCKONW TpaxAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJIM4KME MOTUBAIIUU K OOYUYECHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUHN JTMUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW M UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCSI B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIUMHU LEJIOCTHOU
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl M CIIOCOOHOCTU CTABUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» JOCTUTaloTCs B
eIMHCTBE Y4YeOHOM M BOCHHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOrO TPaXKJaHCKOro OOUIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMM W  TMpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IPOLIECCaM
CaMOIMO3HAHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAaHOBJIEHUS JMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTpa)karoT
c(OPMHPOBAHHOCTh OIbITA IO3HABATEIBHONM M MNPAKTUYECKOW JEATEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIEe B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U O00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U ITPABOIOPSIIKY;

NPEACTaBICHUS. O COLMAIBHBIX HOpPMax M NpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIIBHOCTH IPU CO3JIaHHUH
y4eOHBIX MPOCKTOB, PEUICHUN yUEeOHBIX U TO3HABATEIBHBIX 3aJ1ay, BBIMOJIHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUeOHON AESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTEYECTBEHHOW XUMUH;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH U MPAKTHUYECKOTO
MIPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTMIKEHUS HAYKH €CTh pEe3yJIbTar
JUIUTEIbHBIX ~ HAONIOACHUN, KPOMOTIMBBIX AKCIEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpEeCca M TMO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOUIEM
aHanu3e WH(pOpMAIMU O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUYEeCTBEHHOMU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSA3aHHBIC C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUE M TMOCTYIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME MOCIEICTBUU 3TUX
MOCTYTIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAHMUS LIEHHOCTEW 310poBOro U 0Oe30macHOro o0pa3a JKHM3HU,
HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOILIECHHUS K COOCTBEHHOMY (PM3HUYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI 0e30IMacHOro oOpaIlieHus C BelecTBaMH B OBITY,
ITIOBCETHEBHOM KU3HH U B TPYJAOBOM AECATEIBHOCTH;

MOHMMAHUSl 1EHHOCTH TIPaBUJl HHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOTOJIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEI0BATEIbCKON
NeATEeTbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM MW  JAPYTUX  BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTUE B PEIICHUH MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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UHTepeca K MPaKTHYECKOMY U3YUEHHUIO Mpodeccuil pa3iuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN 10 XUMUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaraM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHONW TPaeKTOPUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3ald COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111ecTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUICHHUS K TMPHUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMAIIBHON CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHKEHUW XUMHH  JUIS
pELIEHUs] BOIPOCOB PAlMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HEMPUATHS JIEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarolleh
MPUPOJIHON Ccpejle, YMEHUsI MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIM4usl pa3BUTOrO 3KOJOIMYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYIbTYpBbI,
OIIbITa NEATEIBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOW, KOMMYHHKATUBHOM M COLIMAIbHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHSI AaKTHUBHO MPOTUBOCTOSITH HACOJIOTHH
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHHS €€ poju B
dbopMHpOBaHNUY PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
MpeACTaBlIeHUsT 00 OKPYXKAIOIeM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PEIICHUU MPOOIEM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXXJAEHHOCTH B  0OCOOOW 3HAUYUMOCTHM XUMHUU JJISI COBPEMEHHOMU
UMBWIN3aLUKA: B €€ T'YMaHUCTUYECKOW HAIMpaBICHHOCTH M BAXXHOW pOJU B
CO37aHNHM HOBOM 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUUECKON, MUILEBOU U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUU MEIULIMHBI, 00ECIEUEHUN YCIOBHM
YCHENIHOTO TpyJla W OKOJOTUYECKH KOMMOPTHOM JKM3HM KaXJOro 4ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
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MOJTydaeMble 3HAHUS JJI aHAJIN3a U OOBSICHCHHS SBJICHUH OKPYIKAIOMIETO MHpA H
MIPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeJIaTh 000CHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJIbI0 IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelreHus IpooJieM B peabHBIX JKU3HCHHBIX CUTYAITUAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IEATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpPEpPHIBHOMY  OOpa3OBaHHIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO0 XHUMHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTIIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cdepax mpodeccuoHaTbHOMI
NESATCITBHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYaroUIUXCs
MEXIUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYyUHbIE TOHSITHS, OTPaKarolIue
[[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEeUU(PHUKY METOJOB TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
TpoIece, CUCTeMa, HayIHBIA (PaKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0OBaHNEe, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIC Y4eOHbIC NeWcTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHBHEBIC,

PETYJISITUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHbIE YYEOHbBIE
JICUCTBHS B IO3HABATEIIBHON U COLMAJIBHON ITPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHUBEPCAJIbHbIMU yueOHBIMH NMO3HABATEJIbHbIMHU
AeCTBUSIMM:

1) 0a30Bble JJOrHYecKHe JeHCTBHS:

CaMOCTOSITeIbHO  (OPMYJIMPOBATH M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh UEeNU ACSITEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM HX
JIOCTUXKEHUS, COOTHOCHUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;
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WCIIOJIB30BaTh TMPU OCBOCHHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNIATh XapaKTePHbIE MPU3HAKWA TIOHATUM W YCTAaHABIWBATh WX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIOINIUE MOHITHS JIsI OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHMS U KPUTEPUU [JIA KJIaCCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIIUK;

yCTaHABINBATh TMPUYUHHO-CICICTBEHHBIE CBS3U MEXIYy H3y4aeMbIMU
SIBJIEHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXKJICeHHUS (MHIYKTHBHBIE, JEIyKTUBHBIC, II10
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSTH B MPOIECCE TIO3HAHUS, UCIIOJIb3yeMble B XUMHUHA CHMBOJNYECKUC
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (QopMmysa, ypaBHEHHE XHWMHYECKOMN
peaKknmuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYCCKUX 3aiad,
MIPUMEHSATh Ha3BaHHBIC MOJICIIBHBIC MPEICTABICHUS IS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 6a3oBble HCCIeA0BATEIbLCKHE 1eCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCJICIOBAHUS, UCTIOIB30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAaueCTBE HWHCTPYMEHTA
MMO3HAHUS U OCHOBBI JIJIs1 (DOPMUPOBAHUSI TUIIOTE3BI IO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEIBHOTO IIJIAHUPOBAHWS W IPOBEIACHHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJFOMATh 32 XOJI0OM
IpoIiecca, CaMOCTOSATEIIbHO IPOTHO3UPOBATh €ro pe3ynibTaT, (HOpMYIHpPOBATh
0000IIICHUS W BBIBOABI OTHOCHUTEIBLHO JOCTOBEPHOCTH PE3YJIHTATOB UCCICAOBAHUSA,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIICNIOBATEILCKOW W MPOCKTHOM
NEATETLHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTHYSCKUX 3a7ad, NPUMEHEHHIO Pa3JIMUHBIX
METO/I0B MO3HAHHSI.

3) pabora ¢ uHpopmanmeii:

OPHUEHTHUPOBAThCA B PA3JUYHBIX HCTOYHHMKAX HWHGoOpMaruu (HaydHO-
MOMyJIsipHAsl JIUTEpATypa XHUMHUYECKOTO COJAEpXKAHUS, CIPABOYHBIC IMOCOOWS,
pecypchl MHTEepHETa), aHaTM3UpOBaTh WHMOPMAIUIO PA3IUYHBIX BUIOB U (Hopm
IIpeACTaBIICHUSI, KPUTHYECKH OIICHUBATh eé JIOCTOBEPHOCTH u
HEMTPOTUBOPEYHBOCTb;
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(dbopMyIupoOBaTh 3alpOChl U MPUMEHATH Pa3IUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaNKK, HEOOXOMUMOW [IJI1 BBINOJHEHHsS] yYeOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCIOJIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (QOpMYy  MpeICTaBICHHUS
uHbopMaluu (cxembl, TpaduKy, AUATPAMMBI, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHbIM fA3BIK B KAayeCTBE CpelICcTBa Mpu padore ¢
XUMUYECKON HHpOpMalMel: NpUMEHSATh MEXIpeAMeTHbIe ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aOOpEeBUATYPHI, HOMEHKIATYPY;

UCIIONBb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHYECKHE CpEACTBA
HaTJISAHOCTH.

OgyaseHue yHMBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOI TeMbl B X0/l AUAJIOTa W/UITU
JTUCKYCCUM,  BBICKA3bIBaTh  WJEH, (QOPMYITUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHTEIFHO BHITIOTHEHHUSI MIPEATIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3EHTAIel pe3yabTaTOB MO3HABATENHLHOW AESTENHHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMIOJTHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEIIECTB, pealn3alii yIeOHOTO MpOoeKTa U (GOPMYyIUPOBATH BHIBOJIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3ULIMN B
xo7e 00CyX/1eHNs 1 0OMEHa MHEHUSIMH.

OBy1aieHUe YHUBEPCAJIbHBIMHU PEryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOSITENIPHO TUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I0O3HABATEIbHYIO
NeSTENIbHOCTh, OMpeAessas e€ IMeNu M 3aJadd, KOHTPOJIHpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejaraeéMblii aJfOPUTM JEUCTBUU MpHU
BBITIOJIHEHUUM YYEOHBIX M UCCIENOBAaTEIbCKUX 3ajad, BbIOMpaTh Haunbosee
3G (EKTUBHBIN CMOCO0 UX pEHIeHHS ¢ Y4ETOM TMOJYyYeHUS HOBBIX 3HAHHU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HAa OCHOBE CaMOaHan3a
U CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUS»
OTPAXKAKOT:
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chOpPMHPOBAHHOCTh  TPEACTABICHHA O XHWMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npupoasl, B  (GOPMUPOBAHWUM MBINIUIGHUS W  KyJbTYPhl  JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM /JIs pEIICHHS PAKTUYECKUX 3aau
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TMOHATUA (XUMHUYECKMH DJIEMEHT, aTroM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJISIpHAs
Macca, MOJISPHBIA O00BEM, YIAEPOIHBIM CcKener, (yHKIHMOHAJIbHAS TpyMma,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOIOPOIbI,
KUCJIOPOJI M a30TCOAEpKallMe COCIUHEHUsl, MOHOMEpP, NOJMMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHUS
opranuueckux Bemiects A. M. ByrtnepoBa, 3aKk0OH COXpaHEHHsS] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWUMHHU; MHPOBO33PEHUYECKUE 3HAHUA,
JIeKAIME B OCHOBE IMOHUMAHMUS MNPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHX
SBJICHUM, (DAKTOJIOTMUECKHE CBEIACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH W
0€30MacHOM HCIIOJIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEHIECTB B OBITY U
MPAKTUYECKOMN JEATENHbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHUN BBIABIATh XapaKTEPHbIE MPU3HAKU TMOHSITHH,
YCTaHaBIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALICHUN OPraHUYECKUX COECIMHEHNM;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJl OPTaHMYECKHUX BEIIECTB JJIsi WILTIOCTPALIMU UX
XAMHUYECKOT0O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YUYECHHBIX
OpPraHMYECKUX BEIIECTB IO KX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne CcoeAuHEHUu (yriaeBOAOpOMbl, KHUCIOPOJ M a30TCOAEp Kallue
COCIMHEHUS, BBICOKOMOJICKYJISIPDHBIE COEJWHEHHMsS), JlaBaTh UM Ha3BaHUS IIO
cucremarnueckoi Homenknarype (IUPAC), a Takke NpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHWYECKUX BEIIECTB (ITWICH, NPOIMMIICH, alleTUJICH,
ATUJICHTJIMKONb, TIUlLEpUH, (eHoJ, dhopMalbIerua, aleTalbIerul, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBASI KUCJI0TA, CTEAPUHOBASI KUCJI0TA, IJIH0K034,
bpykTO3a, KpaxMall, IeJUTI0103a, TIUIH);

chOpPMHPOBAHHOCTh YMEHHS OIpPEACNATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIC);
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chOpPMHUPOBAHHOCTh yMEHHUS TPUMEHSATH TIOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa 15 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyraguen-1,3, merunOyramueH-1,3, OEH30J7, METaHON, ITAHOJ, STUJICHTIIUKOJD,
TJIMLEPUH, (EHOJI, aleTalbJeru, MypaBblUHas M YKCyCHasi KUCIOTHI, TJIHOKO3a,
Kpaxmai, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHUSMU COOTBETCTBYIOLIUMX XUMHYECKUX DPEaKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUHUKU YTIIEBOJOPOIHOTO
Chipbsi (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUMCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJMYECTBA MCXOJHOIO BEIIECTBA WM IPOIYKTa
peakuuu MO H3BECTHBIM Macce, O00bEMY, KOJMYECTBY OJHOIO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

chOpMHUPOBAHHOCTh YMEHUM BIAJETh CHCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMt0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJEINPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHWS ISl NOPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3AHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCy/IOM U JTabOpaTOpHBIM 00OpYyJOBaHUEM, a TaKXKe MpaBuja oOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJITAHUPOBATH M BBIMOJHITH XUMHUYECKUH
AKCTIEPUMEHT (TIpEBpaIEHUs OPTaHUYECKUX BEIIECTB MPU HAarpeBaHUM, MOJTyYCHUE
TWJIEHA M W3YyYEHHE €ro CBOMCTB, KAaYECTBEHHbIE pPEAKUUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OENKOB IMPH HArpeBaHWH, I[BETHBIE PEaKIMH OEIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE30MacHOCTH TPU OOpaIIleHUH C
BEIIECTBAMU U J1aOOpPaTOPHBIM O0OpYAOBAHHMEM, MPEACTABIATh PE3YyJIbTAThI
XUMHUYECKOTO JKCHepUMeHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA aHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TIOJYYaeMYI0 €3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAaCCOBOM
uHpopmaiuu, HTepHeT U Apyrux);
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chOpMHPOBAaHHOCT, ~ YMEHHHA  COOJIIO/IaTh  TpaBWJIa  JKOJOTHYECKU
1eJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYXKAIOIIeH NPUPOAHON Cpeabl, OCO3HABATH
OMMAaCHOCTh BO3JCHCTBHUS Ha >KUBBIC OPTaHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BeIecTB, OHMMasi cMbIci Tokazatens [1JIK, moscHATh Ha mpuMepax CrIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HA OpPraHu3M
YeJI0BEKa;

JUIST 00YYaroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI: YMEHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYMHBIX METOIaX TO3HAHHUS BEUIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIIETIBIX M CIA0OBHIALIMX OOYYalOUIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitnst ayis 3amucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHMS Kypca «OOmmas W HeopraHudeckas
XAMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBJISIIOLIECH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpA, POJM XUMHH B TO3HAHUU SIBJICHUH
npuposibl, B  (OPMHUPOBAHWK MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKITMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUISCKUX 3a]1a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKHH 3JEMEHT, aTOM, H30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAJIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKHUCJIECHUS, XUMUYECKasl CBS3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PeIIETKa,
TUIIBI  XUMHUYECKUX  PEAKIUW, PACTBOP, DJIECKTPOJUTHI, HEIIEKTPOJIMTHI,
AJIEKTPOJUTUYECKAS] JIMCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuy, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUM U 3aKOHBI (TEOpus
DJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuit 3axkon Jl. M. Menneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SBJICHUM, (DAKTOJIOTHUECKUE CBEJICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYCHUU U O€30MMacCHOM HCIOJIb30BaHUN BOKHEUIIINX HEOPraHUYECKUX
BEIIIECTB B OBITY U NMPAKTUICCKON JEATCIbHOCTH YeJIOBEKa;
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chOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIC TMPU3HAKU TOHATHMH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATUA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY JJis
coctaBieHuss (GoOpMyd  BEUIECTB M YpPaBHEHUH XHMMHUYECKHX  PEaKIIHi,
cuctematuieckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbld TIa3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COJIa, TUPUT U JPYTHUE);

c(hOpMHPOBAHHOCTH YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOM
CBsA3M (KOBaJEHTHAs, MOHHAS, METAJUNINYECKasl, BOJOPOJHAS) B COEAUHEHUAX, TUIl
KPUCTAJUIMYECKONW PEIMIETKM KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHAaBJINBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K OIpPEAEIEHHOMY Kiaccy/Tpynme
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbl, OCHOBaHMUS,
KHUCIIOTBI, aM(OTEpHBIEC THAPOKCUIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUYECKOTr0o 3akoHa /I,
W. MenpneneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOUTYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

C()OPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHUX 3JeMeHTOB 1—4 mnepuonos Ilepmonnyeckoid CUCTEMBI
xuMudeckux daemeHtoB JI. M. MenaeneeBa, MCHOIB3ys MOHATHSA «s-, P-, -
DIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMYECKHUX DJIEMEHTOB M UX COCIWHEHUI
10 nepuoaam u rpymnmnam [lepuoguueckon cucteMbl XUMUYECKUX diieMeHTOB /. U.
Mengeneena;

c(hOpMUPOBAHHOCTh ~yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PAa3jJUYHBIX  KJACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHMYECKOM CBS3M MEXKIYy HEOPraHUYECKHUMH
BEIIECTBAMU C IMIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHUYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIEHHUSI DJIEMEHTOB, 0OpaTUMOCTH
pEeaKIu, y4acTHIO KaTalau3aTopa);

chOpMHPOBAHHOCTh YMEHUU COCTABJISITH YPABHEHUS PEAKIUN PpPa3IMYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBHS, ITPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHLA;
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c(OpMUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOJITBEPKIAIOLINE
KAUECTBEHHBIM COCTAB PA3JMYHBIX HEOPIaHMYECKUX BEIIECTB, pAacCIO3HABAThH
ONBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

C()OPMUPOBAHHOCTh ~YMEHHUW PpAaCKpbIBaThb CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKLU;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakuuu OT pa3iIMuHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHUECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicteus (nmpuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHHUN XapaKTEepH30BaTh XHUMUYECKHE TPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTb MPEACTABICHUI 00 OOUIMX HAyYHBIX NPHUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSIX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3¢ (}eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOJATh MpaBUjia MOJIb30BaHUSI XUMHUECKON
nocyAoi M JabOpaToOpHBIM O0OpPYJOBaHMEM, a TaKXKe IMpaBWwia OOpallleHus C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU MO BBINOJIHEHUIO JJAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpMHPOBAHHOCTh YMEHHMI IJIAHUPOBaTh M BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3JIoKEeHUE MEepPOKCUAa BOJAOPOJA B MPUCYTCTBUU KaTalu3aTtopa,
ONpPENENICHNE CpeAbl PAcTBOPOB BEIIECTB C IOMOIIBK)  YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE Pa3jIMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHYECKOW peakiui,
peaklud MOHHOTO OOMEHA, KAYeCTBEHHBIE pPEaKIUU Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMSI, PEUIEHUE AKCIIEPUMEHTAIbHBIX 3a/ay IO
TeMaMm «Metamby u «Hemeramiby) B COOTBETCTBUM C TMPAaBWIAMU TEXHUKHU
0€30macHOCTH TIPU OOPAIlEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpYIOBAHHEM,
OPEICTaBISITh PE3YyJIbTaThl XUMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX pEaKIMid M (OpMYIHpPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJYy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeiCTBa MacCOBOMU
KOMMYHUKaIK, IHTEpHET U ApYyTHX);
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chOpMHPOBAaHHOCT, ~ YMEHHHA  COOJIIO/IaTh  TpaBWJIa  JKOJOTHYECKU
1eJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYXKAIOIIeH NPUPOAHON Cpeabl, OCO3HABATH
OIMaCHOCTh BO3/ICUCTBHUS HA KUBBIC OPTaHU3MBbI OMPEICIEHHBIX BEIIECTB, MOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CmocoObl YMEHBIICHUS H
MPEIOTBPAIICHHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOYYaroIMXcsi C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CJICTIBIX W CJIA0OBHIANIMX OOYYalONIMXCsA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HaueHui JI. bpaitnst ayig 3ammucu XUMHAYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3jesioB H TeM nmuppoBbIe
Ne ni/nn P Konrpoabnbsie IIpakruuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
ITpenmeT opranndeckor XxuMun. Teopus
1.1 CTp O)IE:HI/IH 0p TaHHYECKUX COE I/IHeHI/II?II) A 3 0 0 bubmorexa [IOK
' P P s ' https://lesson.edu.ru/04/10
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. Yraesonopoabt
bubnunoreka LIOK
2.1 I1 — 2 0 0
PEACILHRIC YIAICBOAOPOAT — AJTRAMbL https://lesson.edu.ru/04/10
HenpenenbHbie yrieBogopoOIbl: aaKeHbI, bubmmoteka IIOK
2.2 6 0 1
ANTKaINEHBI, AJIKMHBI https://lesson.edu.ru/04/10
bubmmoteka IIOK
2.3 A 2 0 0
POMATHHECKHE YIICBOOPOLT https://lesson.edu.ru/04/10
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0 bubnuorexa [LIOK
' ux repepaboTka https://lesson.edu.ru/04/10
Hroro no pazneny 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
A .D
3 Crpret. denon 3 0 0 https://lesson.edu.ru/04/10
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bu6nunorexa LIOK
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxuble 3¢upbl

https://lesson.edu.ru/04/10

bubnmoreka IIOK

3.3 Y THeBoAL 3 https://lesson.edu.ru/04/10
Hroro mo pazneny 13
Pa3znea 4. A3oTconepxkaiye opraHudecKkue coe{uHeHust
bubnunoreka LIOK
4.1 A LA .b
MUHBL AMIHOKHCTOTBL. HEIKH 3 https://lesson.edu.ru/04/10
Hroro mo pazueny 3
Paszgea S. BeicokoMosieKyIsipHbIe COeINHEHUS
bubnunoreka [JOK
A I1 . K .B 2
> MTACTMACCHI. RayHyKH. BOIOKHA https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHnoBaHnue pa3ieyioB H TeM mudpoBLIe
Ne n/m P Konrpoabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u [Teproanueckast cicTeMa XUMHYECKHX 3 0 0 bubmorera [IOK
' P https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 0 bubnnoreka [JOK
' BEIIECTB https://lesson.edu.ru/04/10
bubmuorexa [JOK
1. X 1 1
3 HMITHECKHE peaKiitd 6 https://lesson.edu.ru/04/10
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 M 6 0 1
CTaLIH https://lesson.edu.ru/04/10
bu6mmoreka [IOK
2.2 H 9 1 1
CMETAILIET https://lesson.edu.ru/04/10
53 CBs13b HEOPTAaHMYECKUX M OPTAHHUYECKUX 5 0 0 bubnuorexa [JOK
' BEIIIECTB https://lesson.edu.ru/04/10
Hroro no pazneny 17
Paszaen 3. Xumus u :Ku3Hb
bu6mmorekxa [IOK
3.1 X 4 0 0
VMM HKHSHD https://lesson.edu.ru/04/10
Uroro no pazgeny 4

28


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoxka Kontpoabubie IIpakTunyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 0 0 bubnnoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 05.09.2023  https://lesson.edu.ru/04/10
Teopust cTpoeHHs OpraHUYECKUX
2 coenuaeHnit A. M. bytneposa, eé 1 0 0 bubmmorexa LIOK
A - DYTIEpOBa, 12.09.2023  https://lesson.edu.ru/04/10
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenne o knaccuukanum
OpPraHUYECKUX BEIIECTB.
3 Homenkiatypa (cucreMarnueckas) u 1 0 0 bubmmorexa LIOK
oP 19.09.2023  https://lesson.edu.ru/04/10
TPUBHUAIBHBIE HA3BAHUS OPTaHUYECKUX
BEILIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0 bubnuorexa [JOK
TOMOJIOTMUYECKUH PsijL 26.09.2023  https://lesson.edu.ru/04/10
5 Mertan u 3TaH — npocTennme 1 0 0 bubnuoreka [IOK
MIPEACTaBUTEH AJIKAHOB 03.10.2023  https://lesson.edu.ru/04/10
. . bubnuoteka [JOK
0 AVIKCHbI: COCTAB i CTPOCHHE, CBOHCTBA 1 0 0 10.10.2023  https://lesson.edu.ru/04/10
7 DTWIEH U NPONUJIEH — MPOCTEUIIINE 1 0 0 bubnnorexka [HOK
MIPEACTABUTEH AIKEHOB 17.10.2023 | https://lesson.edu.ru/04/10
[TpakTuueckas padora Ne 1.
8 «[TonyueHune 3THIIEHA U U3YYEHHE €TO 1 0 1 bubmmorexa LOK
i i 24.10.2023  https://lesson.edu.ru/04/10

CBOWCTB»
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Anxanuensl. byranuen-1,3 u

bubmuoreka [JOK

) meriibyrasuen-1,3. Hoxyseine 07.11.2023  https://lesson.edu.ru/04/10
CHUHTETHYECKOT0 KayuyyKa U PEe3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHUS, TOMOJIOTUYECKHUM PS/I. bubnmoreka [JOK
AneTHIIeH — MpOCTEHTIIHI 14.11.2023 | https://lesson.edu.ru/04/10
IPEJCTaBUTEIb AIKMHOB

11 Brrunciienus o ypaBHEHHIO bubnnoreka [JOK
XUMHUYECKON pPEeaKIIuu 21.11.2023  https://lesson.edu.ru/04/10

12 ApeHbl: 6EH30J1 U TOTYOJI. bubnnorexa [HOK
TOKCHYHOCTH apEHOB 28.11.2023  https://lesson.edu.ru/04/10
I'eneTrueckas cBsi3b YIII€BOJOPOIOB,

13 MPUHAJISKAIINX K pZ;JII/I‘IHLII\f bubmmorexa LHOK

05.12.2023  https://lesson.edu.ru/04/10

KJ1accaM
[IpupoHBIE HICTOYHUKHU

14 YIJIEBOJOPOOB: IPUPOAHBIN ra3 U bubnnoreka [HJOK
MONyTHBIE He(DTSIHBIC Ta3bl, HEPTh U 12.12.2023  https://lesson.edu.ru/04/10
IPOAYKTHI €€ epepaboTKu
[IpupoiHbIE HICTOYHUKHU

15 YTJI€BOIOPOAOB: IPUPOAHBIN ra3 u bubnuorexa LIOK
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U 19.12.2023 = https://lesson.edu.ru/04/10
MIPOJYKTHI €€ nepepadoTKu

16 KonrtponsHas pabota no pasaeny bubnuoreka [IOK
«YTIeBOAOPOIBI» 26.12.2023  https://lesson.edu.ru/04/10

17 IIpenenbHble OMHOATOMHBIE CIIUPTHI: bubnuoreka [IOK
MEeTaHoJ U 3TaHoi. BomopoaHas cBs3b 09.01.2024  https://lesson.edu.ru/04/10

18 MHOroaToMHbIE CTUPTHI: bubmuotexa [JOK
STWJICHIJIMKOJIb U MINLEPUH 16.01.2024  https://lesson.edu.ru/04/10
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@DeHOJI: CTPOCHUE MOJIEKYIIBL,

bubmuoreka [JOK

19 i
(U3HHECKIE 1t XUMIMECKHE CBOHCTBA, 23.01.2024  https://lesson.edu.ru/04/10
MIPUMEHEHUE
20 Anpaerunsl: GopMambaeTU U bubnnoreka [JOK
aleTanpaerul. AeToH 30.01.2024  https://lesson.edu.ru/04/10
OAHOOCHOBHBIE NPEAETBHBIC
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U bubmorexa [IOK
P FYOP 06.02.2024  https:/lesson.edu.ru/04/10
YKCyCHast
99 [IpakTuueckas pabora Ne 2. «CBoiicTBa bubnuorexa [JOK
pacTBopa YKCYCHOU KHCIOTBI» 13.02.2024  https://lesson.edu.ru/04/10
CreapuHOBas U OJICMHOBASI KUCJIOTHI,
23 KaK MPECTABUTEN BBICIINX bubmorexa [IOK
20.02.2024  https://lesson.edu.ru/04/10
KapOOHOBBIX KHUCIOT
24 Mputa Kak COJIM BBICIIUX KapOOHOBBIX bubnnoreka [JOK
KHCJIOT, UX MOIOIIEE JEHCTBIE 27.02.2024 @ https://lesson.edu.ru/04/10
CrnosxHbie 3(Upbl KaK MPOU3BOJIHbBIE
25 KapOOHOBBIX KUCIIOT. [ maponus Eubmorexa IIOK
P e 05.03.2024  https://lesson.edu.ru/04/10
CIIOHBIX 3(hUpOB
26 JKupsr: runponus, NpuMeHEHHE, bubnnoreka [JOK
OuoJIorn4ecKas poJib KHUPOB 12.03.2024  https://lesson.edu.ru/04/10
VYTeBobl: COCTaB, KiacCU(pUKAIHS.
27 Baxxneiimne npeactaBuTeNn: TIHOK03a bubmmorexa [IOK
’ ’ 19.03.2024  https://lesson.edu.ru/04/10
¢bpykTo3a, caxaposa
28 Kpaxmai u nemirono3a kak NpupoHbie bubnuoreka [IOK
MTOJIAMEPBI 02.04.2024  https://lesson.edu.ru/04/10
KonTponbHas pabota mo pasuen
29 «Kncio oL[cozI[)e Ka Hez I‘zHI/I}‘]—IeCKI/Ie bubmorexa LHOK
P Pratite op 09.04.2024  https://lesson.edu.ru/04/10

COCOANHCHUA»
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bubmuoreka [JOK

30 A : 1
MUHDI: METHITAMITH H AT 16.04.2024 @ https://lesson.edu.ru/04/10
AMWHOKHCIIOTHI KaKk aM(pOTepHBIC
31 OpPraHuYeCcKue COETUHEHUS, UX 1 bubmorexa [IOK
P ’ 23.04.2024  https://lesson.edu.ru/04/10
onoorunueckoe 3HaueHue. Ilentuasl
32 benku kak npupoHbIe 1 bubnunoreka [HOK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS 07.05.2024  https://lesson.edu.ru/04/10
33 OCHOBHBIE TOHSTUSI XUMUHU 1 bubmuoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 14.05.2024 | https://lesson.edu.ru/04/10
OCHOBHBIE METOIBI CHHTE3A
34 BBICOKOMOJIEKYIIAPHBIX COETUHEHNH 1 bubmorexa LIOK
yp ' 21.05.2024 https:/lesson.edu.ru/04/10
[TnacTMacchl, Kayqyku, BOJTOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KIIACC

Kosau4yecTBo 4acoB JJIeKTPOHHBbIE
No JlaTa nmudpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue p
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl

1 XUMHYECKUH 2JIEMEHT. ATOM. 1 0 0 bubmuorexa [JOK
DneKTpoHHas KOHGUTypalus aTOMOB 06.09.2023  https://lesson.edu.ru/04/10
Ilepronnueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XUMHYECKUX

2 snemeHToB JI. 1. MenaeneeBa, Ux CBsI3b 1 0 0 bubmorexa [IOK

L . ’ 13.09.2023  https://lesson.edu.ru/04/10
C COBPEMEHHOMU TEOpHUEH CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX IJIEMEHTOB U UX

3 COEMHEHUH 110 TPYIIIaM U IEPUOAaM. 1 0 0 bubnuoteka [JOK
3HavyeHHe NePUOANUYECKOr0 3aKOHA U 20.09.2023  https://lesson.edu.ru/04/10
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.

MeHeneeBa B pa3BUTHU HAyKU
CtpoeHue BeliecTBa. XuMHUYecKas CBSI3b,
4 e€ BUJIbI; MEXaHU3MBI 00pPa30BaHMS 1 0 0 bubmorexa LHOK
. P 27.09.2023  https://lesson.edu.ru/04/10
KOBaJCHTHOU CBsi3U. BomopoaHas cBs3b
BanenTtHoCTb.

5 DJIEKTPOOTPULIATENBHOCTh. CTENEHb 1 0 0 bubnunorexka [HOK
OKucCIIeHUd. BenjecTBa MONEKyIsIpHOTO U 04.10.2023  https://lesson.edu.ru/04/10
HEMOJIEKYJISIPHOTO CTPOCHHUS

6 [TonsiTHE O TUCTIEPCHBIX CHCTEMAX. 1 0 0 bubnnorexa [JOK
VcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 11.10.2023  https://lesson.edu.ru/04/10
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MaccoBasi 107151 BEIIeCTBa B pacTBOpE

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTMHEHUN.

bu6mmoreka [IOK

7
I'eneTnyeckas cBsI3b HEOPTaHUUECKUX 18.10.2023  https://lesson.edu.ru/04/10
BEILECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHWYECKOW M OpraHuyYeCcKoi

8 XUMHUHU. 3aKOH COXPaHEHUSI MACCHI bubnnoreka [JOK
BEII[ECTB; 3aKOH COXPAaHEHUS U 25.10.2023  https://lesson.edu.ru/04/10
MIPEBPAICHIS SHEPTUN TIPH XUMHYICCKHX
peaKIusax

9 Ckopoctb peakiuu. OOpatumsie bubnuoreka [IOK
peakuuu. XMMHYECKOE paBHOBECUE 08.11.2023  https://lesson.edu.ru/04/10
[TpakTuueckas paborta Ne 1. «Bnusiaue BuG 10K

10 a3JINYHBIX (DAKTOPOB HA CKOPOCTH roJmoTeka
P vq) P P 15.11.2023  https://lesson.edu.ru/04/10
XUMHYECKON peaKinm»
DIEKTPOTUTHYECKAs JUCCOIHAITHSI.
[TonsaTue o BOAOPOIHOM MOKa3aTele Bu6 10K

11 H) pactBopa. Peakiiuu noHHOTO roJmoteka
(PH) p P B 22.11.2023  https://lesson.edu.ru/04/10
oOMeHa. ['uaponus opranndeckux u
HEOPraHMYECKUX BEIIECTB
OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC Eu6 1IOK

12 eakuuu. [lonarue o0 anekTponuze HOTHOTERA
peaitt pv 29.11.2023  https://lesson.edu.ru/04/10
pacIuiaBoB ¥ paCTBOPOB COJIEH

13 KonTponbnas pabota no pasueny bubnmoreka [JOK
«TeopeTnyeckrne OCHOBBI XUMHUM 06.12.2023  https://lesson.edu.ru/04/10

14 MerTamibl, UX IMOJ0KCHUE B bu6mmoreka [JOK
[Iepuoanueckoii cucreMe XUMHUECKUX 13.12.2023  https://lesson.edu.ru/04/10
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anemenToB /I. 1. MenpeneeBa u
0COOEHHOCTH CTpOoeHHUs aToMoB. O01He
(bu3HYeCKrEe CBOMCTBA METAJJIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUN

bu6mmoreka [JOK

15
PAIl HATIPSIKEHUN METaJJIOB 20.12.2023  https://lesson.edu.ru/04/10
XHUMHUYECKUE CBOMCTBA BAKHEUILINX
16 METaJuIoB (HATPHUH, Kaaui, KaabIlui bubmorexa LHOK
y P,  KATBHIR, 27.12.2023  https:/lesson.edu.ru/04/10
MarHHi, ATFOMUHHN) U UX COCTUHEHUI
17 XUMHYECKHUE CBOICTBA XpOMa, MEAH U bubnuorexa [JOK
UX COCOUHEHUN 10.01.2024 | https://lesson.edu.ru/04/10
18 XuMHYECKHe CBOMCTBA IIMHKA, JKeJie3a U bu6mmoreka [IOK
HX COCTUHCHUI 17.01.2024  https://lesson.edu.ru/04/10
[TpakTrueckas paborta Ne 2. "Pemienue
19 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [IOK
P " A 24.01.2024  https://lesson.edu.ru/04/10
«MeTtamibby
Hemerannsl, ux nonoxeHue B
20 [Teproanueckoit cucreMe XUMHUYECKHUX bubnuoreka [IOK
snemenToB M. Y. MenaeneeBa u 31.01.2024  https://lesson.edu.ru/04/10
0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKkue CBOKWCTBAa HEMETAILIOB.
21 AnoTponusi HeMeTauIoB (Ha puMepe bubmorexa LHOK
P prvEep 07.02.2024  https://lesson.edu.ru/04/10
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)
99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI bubnuotexa [JOK
U UX COEIUHEHUN 14.02.2024 | https://lesson.edu.ru/04/10
93 XuMHYecKue cBOWCTBa a3oTa, (pocodpa bubnmoreka [JOK
1 UX COEIUHEHNH 21.02.2024 @ https://lesson.edu.ru/04/10
24 XHUMHUYECKUE CBOMCTBA yIIIepoa, bubnnorexa [JOK
KPEMHHUS U UX COCTMHEHUI 28.02.2024  https://lesson.edu.ru/04/10
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[IpuMeHeHNEe Ba)KHEUIINX HEMETAIIOB U

bubmuoreka [JOK

25 06.03.2024
HX COCTUHECHUI https://lesson.edu.ru/04/10
O06o001IeHre U cCUuCTEeMaTH3aIusl 3HAHHHA

26 1o teme «Hemetauibiy. Bblqncneljml o 13.03.2024 bubmuorexa [JOK
YpPaBHEHUSIM XUMHUYECKHX PEAKLIUN U https://lesson.edu.ru/04/10
TEPMOXHMHUYECKUE PACUETEI
[TpakTrueckas padora Ne 3. «Pemenue BuG 1OK

nonMMoTeKa

27 20.03.2024
3KCHepI/IMeH1:'aJIBHBIX 3a/1a4 1o TemMe 0.03.20 https://lesson.edu.ru/04/10

Hemetams"»

98 KonrtponbHas pabora no remam 03.04.2024 bubnnorexa [HOK
«Metamiei» u «HemeTtamiby https://lesson.edu.ru/04/10
Heopranudeckue u opraHndecKue Eu6 1IOK

noNIMoTeKa

29 .H 10.04.2024
KHCIOTRL. HICOPTaHHIACCKHC 1 https://lesson.edu.ru/04/10
OpraHHYeCcKHUe OCHOBAHUS
AmMoTepHbIC HEOPTaHUYECKHE U
OpraHUYECKHUE COCANHEHUS. bubnnoreka [HJOK

30 17.04.2024
I'eHeTnyeckas CBsA3b HEOPraHUYECKUX U https://lesson.edu.ru/04/10
OpPTaHMYECKUX BEIIECTB
Poab xumun B oOecrieueHun

31 BKOHOFH?GCKOIZ, SHEPTEeTUYECKOU U 24.04.2024 bu6mmoreka [JOK
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI https://lesson.edu.ru/04/10
MEIULIHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 b} pmi[ UIax I OMLIHIHELHOFOY[I 08.05.2024 bubmorexa LHOK

PHHIL p . T https://lesson.edu.ru/04/10
MOJTYYCHHS BXKHEHIITNX BEIIIECTB
bubmuorexa [JOK
33 YenoBek B MUpE BEIICCTB K MaTEPHAJIOB 15.05.2024 httos://lesson.edu.ru/04/10
34 XuMHS ¥ 310pOBbE YEIIOBEKA 22.05.2024 = bubGauoteka [IOK
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‘ https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34 2 3
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YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYESHHON
oTBeTCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M3aaTenbeTBo
«IIpoceemienue»

» Xumusi, 10 xkmace/ I'abpuensia O.C., OOiecTBo ¢ OrpaHuueHHON
O0TBETCTBEHHOCTHIO «JJPODA»; AkiinoHnepHoe obiectBo «M3aaTenbeTBO

((HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIBI JUIA YYUTEJIA
Yuae6noe nmocooue. YMK «Xumus. 10-11 kmaccel. (6a30BbIi YPOBEHB)».

Peanmaum{ 06pa3013aH1/151: MCTOAHUYICCKOC rmocooue I YUUTCIIA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

bubmmoreka I{OK https://lesson.edu.ru/04/10
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