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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE CpEIHEro oO0miero oo0pa3zoBaHUs
paspabortana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «0O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
dbenepanpHOl 00pa30BaTENBHON MPOTrpaMMbl CpeHEro 00IIero oO0pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DenepanbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTelibHbIX Opranuzauusx Poccuiickoit
Qdenepanuy, pealM3yOIIUX OCHOBHbIE OOpa3oBaTeibHbIE MPOrpamMMbl, U
OCHOBHBIX TnoIokeHn «Crparerum pa3BuTHs BocnuTaHusd B Poccuiickoi
Odenepanuun Ha nepuoa 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEAEICHUIO
oO11eit crpaterun oOy4YeHus:, BOCIUTAHUSL U Pa3BUTHUSI 00yUalOIINXCs Cpe/iCTBaMU
yuebHoro npenmera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIH
koHuentyanbHble nonoxenus GI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJICpKaHMsl, PE3yJIbTATOB OOy4YeHHS U TpeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKaMH
00111e00pa30BaTeIbHONM  OpraHU3aIlii, SBISETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOLIMM 3TalloM peaju3alud Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUs. OJTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJIoBEeKa, a TaKKe »JKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY
30pOBBI0 M MpUPOAHOW cpene. Peanusyercs Xumuyeckoe oOpa3oBaHUE
oOyyJaromuxcs Ha YpOBHE CpPEHETr0 O00IIero o0pa3oBaHUs CPECTBAMU YYEOHOTO
npeaMeTra «XHUMHS», COAEpPKAHUE M TOCTPOCHHE KOTOPOro OIpPEAENICHbl B
IporpaMMe N0 XUMUU € YYETOM CHEeUM(PUKH HAyKH XUMHUH, €€ 3HA4YCeHUS B
MO3HAHUU TPUPOABl U B MATEPUAIBHOM »XKU3HM OOIIECTBA, a TAKKE C YUETOM
oOmuMXx Leneidl W NPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero obiero oopaszosanus B Poccuiickoit deaeparuu.

XUMHSI KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT 0COOyIO0 pOjb B
COBPEMEHHOW IMBUJIM3ALIMM, B CO3JaHUU HOBOW 0a3bl MAaT€pUATbHOUN KYJIbTYpBHI.
OHa BHOCHUT CBOHM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOIO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUS 00 OKpYyXKarolleM MHpEe KaK O €JUHCTBE
NpUPOABl U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HAa OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMSI B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSAMH MPUMEHEHUS.



TecHo B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs cTaja
HEOThEMJIEMOM YacThIO MUPOBOI KyJIbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIIELIHOTO
TpyJa W KU3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHsA Kak Hayka
co3yjaTelibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha peLICHUE
rJI00AJIBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBHIPEBOM,
HHEPreTUYEeCKOM, MUILEBOM, IKOJIOTrHYECKON 0€30MacHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LENSIMH W NPUHUUIAMU CPEJHEro OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHb
U3YYEHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOOUMYK0 UM Ui BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOIO BKJIIOYEHUS B KU3Hb COLMyMa, MPOJOHKEHHS
0o0pa30oBaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisromuMu  npeamMeTa  «XUMHUS»  SBISIOTCA  0a30Bble  KYpChl  —
«Oprannueckass xumuss» U «OOmAass U HeopraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKH: cUCTEMA
3HAHUM M0 HEOPTAaHMYECKOM XUMHUHU (C BKJIFOUCHHEM 3HAHUU U3 OOIIEH XUMUHU) U
oprann4ecko xumuu. @opMuUpOBaHUE JAHHOU CUCTEMBI 3HAHUW MPU U3YUYECHUU
npeaMera o00ecneurnBaeT BO3MOXXHOCTH PACCMOTPEHHUsI BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHITHUI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XuMus» cPopMHUpoBaHa B NpPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K U3Yy4YeHHI0 Yy4eOHOro Marepuana M oO0ycClIOBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKOol XHWMHHM BEUIECTBa
paccMaTpHUBalOTCd Ha YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHuYeCKHX
COCIMHEHHUH, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpPEeACTaBICHUA O CTpoeHuH BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PAa3BUTHUH — OT YIJIEBOJOPOJOB IO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCOUMHEHUU. B Kypce OpraHM4ecKOd XUMHM II0JIyYalOT pa3BUTUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYATILHbBIE
MIPEICTABIICHUA O XUMUYECKOM CBS3M, KIaCCU(PUKALMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUUYECKON pPEeaKuu.

[lon HOBBIM yrjaoMm 3peHHss B mpeaMmeTe «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YypOBHE OCHOBHOrO 00Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PaKTOJIOrMYECKUE CBEJEHUS O BellecTBaX U
XUMHUYecko peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» OOyYarolmIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JIOTHYECKUX MO3ULUH,



rIy0Xe TOHSATh MCTOPUYECKOEe HW3MEHEeHHE (YHKIMH HTOro 3aKkoHAa — OT
o0o0maroiiei 10 00bSICHAIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHWM O BAXHEHWIIMX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX M NPUMEHEHUHU, a TAKXKE O XMMUYECKUX PEAKLUUAX, UX CYLIHOCTH M
3aKOHOMEPHOCTSAX MpOTEeKaHus jaonojHsercss B kypcax 10 um 11 knaccos
AIIEMEHTAMHU COJEP)KaHUSA, HMEIOIIUMH KYJbTYpOJIOIrMYECKUH W MPUKIATHON
XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBSI3M XHUMHUHU C
APYTMMU HAyKaMH, PACKPBIBAIOT €€ pOJib B IIO3HABATCIBHOW M IPAKTUYECKOU
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAaHUIO YBaXXEHHUS K IMpOLEcCy
TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUH XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCA B OOIIECTBEHHO W JHMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEW, KPUTUYECKH OCMBICIHMBATh MHPOPMALUIO U
OpUMEHATh €€ JUId TOMNOJIHEHHUS 3HAaHUM, pELIEHUs WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 334a4. B 1enom cogepxanue yuyeOHOro
npeaMera  «XHMHsS»  JAHHOTO  YPOBHS  M3YYEHHMS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHuEe y OOY4YaIOIIMXCS MHPOBO33PEHUECKONW OCHOBBI JIJISI MOHUMAaHUS
¢bunocockux HAEH, TaKUX KakK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHMYecKoro Mwupa, OOYCIOBJIEHHOCTh CBOMCTB BEIECTB HX COCTaBOM U
CTpPOEHUEM, TI03HABAEMOCTh NPUPOAHBIX SBJIECHUNA NYTEM OSKCHEpPUMEHTa M
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (aKTaMHU U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEUICHUU 3KOJOTUYECKUX MpodIieM, a
TaK)Ke Mpo0JeM cOepeKEeHUsT YHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmyaHe pemeHus 3agad  BOCHMTAHMS, pa3BUTHS W COLMAIM3ALUU
oOy4YaromMXcsd NPUHATHIE NPOrPaMMOM MO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
colepKaHUsl M TOCTPOEHUs MpeAMeTa MpeAyCMaTpuBalOT  (OpMUPOBAHUE
YHUBEPCAIbHBIX Y4Y€OHBIX JCHCTBUM, UMEKIUX 0a30Boe 3HAYEHHE s
pa3IUYHBIX BHJIOB JICSITENIBHOCTH: pelleHus MpoOjieM, TIOUCKa, aHaiu3a H
00paboTku MHPOPMALMH, HEOOXOIUMBIX JJIsi MPUOOPETEHNUS OIbITA TPAKTUUYECKOM
U HCCIEOBATENIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 00I1Iero o0pa3oBaHusi, MpU ONpeIeICHUN
COJIepKATEeJIbHOM XapaKTePUCTUKHU LEJeHd HU3Y4YeHHs] MpeaMeTa HalpaBICHHEM
NEPBOCTENCHHONW 3HAYUMOCTU TPAJAMLMOHHO NpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAayKH Kak OOJacCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JEeSATENbHOCTU YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KylbTyphl. C
METOAUYECKOW TOYKU 3PEHUs TAKOW MOAXOX K OIPEHACICHUIO LIEJIEH U3y4eHUs
MpPEIMETA SIBISIETCS BIIOJIHE ONPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISAMU HU3YyUYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) siBISAIOTCS:

e (dopMHpOBaHHWE CHUCTEMbl XHMHYECKHUX 3HAHMM KaK BaKHEHIIEH
COCTABJAIOLIEN €CTECTBEHHO-HAYYHOW KAPTHUHBI MHUPA, B OCHOBE KOTOPOU
JeXaT KIIIOUEBBIC MOHATHS, (PyHAAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHWE M MOHUMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opMupOBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUUECKUX pEaKIuid, HEOOXOIUMBIX Ji MPUOOPETCHUS
YMEHHUM OPUEHTUPOBATHCS B MHPE BEIIECTB W XUMUYECKUX SIBJICHUI,
HMMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKONU U MOBCETHEBHOMN KU3ZHU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIESITEIHLHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJACHUEM IpaBUI
Oe3omacHOro oOpaIieHus ¢ BeleCTBaMHU.

Hapsny ¢ atuM, conep:kaTenbHasi XapaKTepUCTUKA LIeJIed U 3a/lad U3y4YeHUs
npeaMera B MporpaMMe Mo XMMUU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpelHero obmiero oopazoBanusi. CerojHs B
MpenojaBaHud XUMUKM B OOJblIed  CTEMEeHH OTAAETCS  MPEArnoyYTeHUE
MPAaKTUUYECKON KOMIIOHEHTE COJep>KaHus OOy4YeHHUs, OPUEHTUPOBAHHON Ha
MOATOTOBKY BBIITYCKHHKA OO0II€00pa30BaTEIbHON OpraHu3aliy, BIaJCIOIIEeT0 He
Ha0OpoM 3HaHUM, a (PYHKIHOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMU aKTUBHOTO TOJIYYEHUs] 3HAHUW U MPUMEHEHUS WX B PEajbHOM >KU3HU
JUTSL pEeIIeHUS TPAKTUYECKUX 3aj1ay.

B cBsa3u ¢ sTUM mpu u3yueHHHM TpeaMmera «XUMHUS» JTOMHHHUPYIOIIEe
3Ha4Y€HUE MTPUOOPETAIOT TAKUE LIEJIN U 3a]]a4H, KaK:

azanTanys oO0ydYarIMXcsl K YCIOBUAM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopmMupoBaHUE  MHTEUIEKTyaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSITEJIbHOMY HPHUHSATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CB3aHHBIX C BEIIECTBAMH M MX
MIPUMEHEHUEM;

dbopmupoBaHue y OOydYaromMXcsl  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JJIsI Pa3JIMYHBIX BHJIOB
NeATEeNbHOCTU: pelleHus MnpodJieM, Moucka, aHanu3a u oopaboTku mHboOpMaluu,
HEOOXOJUMBIX JJIE TPUOOPETEeHMs] OIbITa JACSATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TakKxKe JJIsi OIEHKUM C TO3UIUN
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB M XUMHYECKHUX
MPOLECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BHUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYATbHBIX M TBOPYECKHUX
CrocoOHOCTEHM 00yYaromUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIH30BATh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHH JJII TIONCKA W aHa/n3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOITMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0JI0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHUU W TPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOUN
HAIPABICHHOCTH XWMHH, €€ BaXHOW DPOJM B PEIICHHH TJIOOAIBHBIX MPOOJIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHUS] TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOAC W CBOEMY 370POBHIO, a TakKe MPHOOPETCHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUU B
CUTYaIIUsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuebHoM mmaHe cpemHero o0Imero oOpa3oBaHUS TpeAMET «XHUMUS
0a30BOr0 YpOBHS BXOJUT B COCTAaB MpeaMeTHON obOnacth «EcTecTBeHHO-HayUHBIC
MIPEAMETHD).

OO0mIee YrcIo 9acoB, OTBEAEHHBIX JIJIST M3YUCHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBanus, coctabisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kimacce — 34 yaca (1 yac B Heiemio).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MOJYyYEHUN HOBBIX BEIIECTB M MAaTepUANOB. Te€Opus CTPOCHUS OPraHUYECKHX
coenuHenuid A. M. BytiepoBa, e€ ocHOBHBIE nosioxKeHus. CTpyKTypHbIE (hOpMYJIbI
OpraHM4ecKux BemecTB. ['omonorus, wuzomepusa. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSX — OJJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccuduKaluu opraHuueckux BemiecTB. HoMenknaTtypa
OpraHUYEeCKUX COCJAMHEHUN (CHUCTEeMaThuyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIUX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

DKCINEPUMEHTANBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpalCHUM:
O3HAaKOMJIEHME ¢ O0pa3laMy OpPraHMYECKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB, HAOIIOAEHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILLICHUIO OPTAaHUYECKUX BEILECTB
IIpU HarpeBaHuu (IUIaBJIeHUE, OOYTJIMBaHUE U TOPEHHUE).

YriaeBogopoasbl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MpPOCTEHIINE MPEACTABUTENN aJIKaHOB: (U3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuu 3amenieHus W TOpPEHHs), HaXOXKJACHUWE B NPHUPOJIe, MOJYYEHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUMN PsAl. DTWIEH U MPONUJIEH —
MPOCTEHIINE MPEACTABUTEIN aJIKEHOB: (U3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaAJOTCHUPOBAHMS, THUApaTallid, OKHUCJICHUA U
MOJIMMEPU3ALINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: OytanueH-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BaKHEWIIWE
XUMUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [lonydeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, TOMOJIOTUUECKUH psll. AleTUICH
— MpPOCTEHIIMKA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (DU3UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBaHUs, TaJIOTEHUPOBAHUS, TUApaTalluy,
TOpPEHHUs] ), MOTyYeHUE U TPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PU3MUECKHE U XUMUUYECKUE CBOMCTBA
(peakuuu TaJlorTeHUPOBAHUS U HUTPOBAHUS), MOJIydYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NOdyyenue u npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTHMdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANUMA K
Pa3JINYHBIM KJIaccaM.

[IpuponHble MCTOYHUKM YTIIEBOXOPOAOB. I[IpupomHblii ra3 W MHONMYTHBIE
HedTsaubie ra3pl. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaOOTKu HEePTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTalUTU4YecKuil), mnupoius. [IpoaykTsl
nepepaboTKu He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN
YTOJb U NPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl HM3YYEHMsI BEIIECTB M HX NPEBPALLCHUM:
O3HAaKOMJIEHME C 00pa3uaMu IUJIaCTMAcC, KAayyyKOB U PE3HHBI, KOJUIEKLUU
«Hedbtp» u  «Yrompb», MOIEIUPOBAHHE  MOJIEKYJ]  YIJEBOJAOPOJOB U
raJIOr€HOIPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyYEHHUE 3TUJICHA

U U3y4YECHUE €TO CBOMCTB.

Pacu€rHble 3anaym.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI'0 BENIECTBA WM MPOJIYKTa PEAKIHMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

Kucsiopoaconep:kamue oprann4eckKue coeJuHEHUs

[IpenenpHble OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢duznyeckre M XUMUUYECKUE CBOMCTBa (peakiuu C AaKTUBHBIMU METaljlaMH,
rajoreHoBOJOpoJaMu, TOpEHUe), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa M ITaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL.  ODTWIEHIJIMKOIbL W  TJIMLUEPHUH: CTPOCHHUE,
¢uznyeckre W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMU, KAa4eCTBEHHAs pEakisi Ha MHOrOaTOMHBbIE CHUpThI). [lelicTBue Ha
OpranusM 4yesoBeka. [[puMeHeHne TIIMIEpUHA U STUIIEHTIITUKOJIA.

®deHos: CTPOCHHE MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts (penomna. [Ipumenenue denona.

Anbneruapl U kemowusvl. DopManpIeTull, aleTadbIEru]: CTPOCHHE,
(duznyecKkre U XMMHUYECKHE CBOMCTBA (peaklUM OKUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIINM), OJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KAapOOHOBBIE KUCIOTHL. MypaBbuHas W
YKCYCHAasl KHCJIOTBHI: CTpOoe€HHE, (PU3MYECKUEe U XMMHUYECKUE CBOMCTBA (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius 3TepuduKanun), nojayuyeHue u NpuMeHEHHE.
CreapuHoBasi U OJIEMHOBAas KHCJIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBHE.

Cnoxubpie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
cioxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ilpumenenune xupoB. buonornyeckas
POJIb JKHPOB.



VYrineBogpl:  cocTaB, KJIacCU(pUKaUMs  yriaeBoAoB  (MOHO-, JH- U
noyiucaxapubl). ['Jroko3a — mpocTelnii MOHOCaxapul: OCOOEHHOCTU CTPOECHUS
MOJEKYJbl, (U3NYECKMEe U XUMHUYECKHE CBOICTBa (B3aMMOJACHCTBHE C
rugpokcuaom meau(Il), oxkucnenne ammuadHbpIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouoniorndeckas poiab. @orocunte3. OpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemnonosza kak npupoaHbie noauMepbsl. CTpoeHHe Kpaxmana U
neutono3pl.  duU3ndyeckue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KAaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOIbl H3YUEHHs] BEIIECTB M HUX MpPEeBpalllCHUN:
IIPOBEJICHHE, HAONIOJCHUE M OMNHCAHUE JEMOHCTPALMOHHBIX OIBITOB: T'OPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKIMU OJHOATOMHBLIX CHUPTOB (OKUCIEHUE STAaHOJA
okcugoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJUIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKuCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) u runpoxcuaom wmenu(ll), B3ammomeiicTBUEe Kpaxmajia € HOJIOM),
MPOBEJIEHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacu€rHble 3anaym.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJAYKTa PEaKIMH M0 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIN ).

A3oTcoaeprkalue OpraHM4eckue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckue coeauHeHus. dusndeckue
U XMMHYECKHE CBOICTBa aMHUHOKHUCJIOT (Ha mpumepe riaunuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJsIpHbIe coeauHeHus. [lepBuunas,
BTOpUYHAsi U TpPETUYHAs CTPyKTypa OelKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallks, KAYECTBEHHbIC PEaKIIMU Ha OCIKH.

OKCIEepUMEHTAJIbHBIE METOIbl HW3YUEHMs] BEIIECTB M HX MpPEeBpalllCHUN:
HaOJI0JICHHE U ONMCAaHKUE JIEMOHCTPALIMOHHBIX OIbBITOB: J€HATypalus O€IKOB Mpu
HarpeBaHUH, [IBETHHIE peaKIUU OEJIKOB.

BricokomoJiekyJIIpHbIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJINMEPU3ALMS U MOJTUKOHACHCAIHS.

OKCIEpUMEHTAJIbHBIE METOIbl HM3YUEHMs] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

Mexrpe1MeTHBIE CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUEHUU OPTraHUYECKON XMMHH B
10 kmacce OCYyIIECTBISICTCS 4YEpe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX MOHSATHMI, TaK U MOHSATUN, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0uue ecTecCTBEHHO-HAyUYHbIE TOHSTHS: SBJICHUE, HAYUYHbIN (hakT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu(UKalus, MePUOJIUIHOCTh, HAaOIIOJEHHE,
M3MEpEHHE, IKCIIEPUMEHT, MOJICIIHPOBAaHUE.

dusnka: MaTepus, DJHEprusi, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM YpOBEHb, BEHIECTBO, Tel0, OO0BEM, arperaTHoOe COCTOSHUE
BeIecTBa, (U3NUECKHE BEIUYMHBI U €AMHUIIBI NX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BeEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKU AaKTUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, >KHUPBI,
(hepMeHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOJIBI, TOJIE3HBIE HCKOIAeMbI€, TOILIUBO,
pPECYpCHL.

TexHonorusi: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBLHOTO MHUTAHUSA,
MOIOIIHE CPENICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE Iperaparhl, MaTepuasbl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckre 0CHOBbI XUMHUU

XUMHAYECKAN 3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J04Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeNieHrs 3JEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBbBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3akoH u Ilepuognueckas cucreMa XUMMHUYECKUX JJIEMEHTOB
J. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M [leprnoamyeckoil cucTemsl
xuMmuyeckux aneMmeHtoB JI. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTBIX M CJOXKHBIX BEIIECTB IO TpynnaM U Mepuojaam.
3HaYEHHE NEPUOJUYECKOrO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHABI XUMHYECKOW CBS3U
(koBaJieHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJEHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIA U  JOHOPHO-
akuenTopHeiit). Bopopoanast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBL.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAILUIMYECKON PELIETKHU.

[TondaTue o mucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknartypa
HEOPraHUYECKUX BeIIECTB. [e€HeTMYecKass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1acCaM.

Xumuyeckass  peaknus. Knaccudukanuss  XMMHUYECKUX — peakiuid B
HEOPraHUYECKOM U OPraHUYEeCKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMHUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMUMOCTh OT pa3inuHbIX (pakropoB. OOpaTtumbie
peakuun. XUMHYECKOE paBHOBecue. DaKTOPhI, BIUSAIONIME HA COCTOSIHUE
xuMmuyeckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponuTHyueckas auccounaiys. CunbHbIC B ciaa0bie daekTpoautsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAs, IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpallCHUM:
neMoHcTpanusa taonui «[lepuoandeckas cucrema xumuueckux siaementos JI. U.
MenneneeBay, U3ydeHUE MOJIENIe KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHUCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBIO YHHMBEPCAJIBHOIO HWHJAMKATOpPA, pEaKIHMH HOHHOTO OOMEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiausHue pa3nuuHbix (PakTOpoB HA CKOPOCTH
XMMUYECKOU PEAKIIAN.

Pacuérnbie 3anaun.

Pacu€éTtei 1O ypaBHEHMSM XHMMHUYECKMX pEAKUHK, B TOM YHCIIE
TEPMOXUMUYECKUE pPACUETBI, PacU€Thl C HCIOJB30BAHUEM IIOHATHUS «MAacCOBasd
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux sjaeMmeHToB J[. M. MennaeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOJ1a, cephl, (hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHMIIMX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yraepoga W KpeMmHHMs)) U UX  COEAUHEHHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOJAOPOJAHBIX COSTUHEHU ).

[IprMeHeHnEe BaXKHENIIINX HEMETAJUIOB U UX COEIMHEHUMN.



Meramnel. [lonoxenune meramuioB B llepuoanyeckon cCUCTEME XMUMHUYECKUX
sanementoB JI. V1. MenneneeBa. OCOOEHHOCTH CTPOEHUSI AIEKTPOHHBIX 000JOYEK
atomoB MetasuioB. OOmue ¢uzndeckue cpoiictBa MetaiioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUUYECKHI Pl HANPSIKEHUN METAJLIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPHUH, KaJlWi, KaJbIIUM,
MarHui, aJlOMUAHHAM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COSTUHECHUM.

OO6uue cnocoObl moyyeHus MeTauioB. [IpuMeHeHHe MeTalaoB B OBITY U
TEXHHUKE.

OKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpaALICHUMN:
M3YyUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbD», OOpPa3l0B HEMETAJUIOB, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/a4, HaOJI0JICHHE W OINHCAaHUE JIEMOHCTPALIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUJPOKCHUJIA AIOMUHUSA C PacTBOpaMHU
KHUCJIOT U IIEJ0Yei, KAYeCTBEHHbIC PEAKIMU Ha KATUOHBI METAIJIOB).

Pacuérnsie 3anaun.

Pacuétbel mMacchl BemiecTBa WM O00OBbEMa ra3oB 10 HW3BECTHOMY KOJIUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YacTBYIOUIUMX B PEAKI[MU BEIECTB,
pacu€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OHO
M3 BELIECTB UMEET IPUMECH.

XuMuA U KU3Hb

Ponp xumum B o0ecrniedyeHUHM DKOJOTHUYECKOH, SHEPreTHUYeCKOM U IMHIIEBOM
0€30MacHOCTH, pa3BUTUU MeAuIUHBL. [loHATHE O HAy4dHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUMN.

[IpenacraBnenuss 00 OOHMUMX HAYYHBIX MNPUHIUIIAX [MPOMBIIIJIEHHOTO
MOJTYy4YE€HUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpPAacCKH, CTEKJIO, KepaMuKa,
MaTepuaibl JJs 3JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT U 340pOBBE YEIIOBEKA: MPABWJIA HCHOJIB30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOr0 MCIOIb30BaHUs IpenapaToB ObITOBON XUMUU
B IIOBCEHEBHOM KU3HU.

Mexrpe1MeTHBIE CBA3U.

Peanuzanusa  MeXnpeAMETHBIX  CBsA3€d MpU  H3y4eHUH  oOmel wu
HEOpraHU4eCcKoM Xxumuu B 11 Kiacce OCyIIECTBIAETCSA Yepe3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TMOHSITUH, TakKk W TOHSATUN, SBISIIOLIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4yHbIM (DakT, TUmore3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKaius, TM[epUOJUIHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, SABJIICHHUE.



dusmka: MaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH,
W30TOTI, PATMOAKTUBHOCTh, MOJICKYJIa, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIeCTBA, (PM3HMYCCKHUE BEIWYUHBI U CAUHUIIBI UX
HU3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHmsM, OJKocucTtema, Omochepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIESCTB B OpraHU3ME.

['eorpadusa: MuHepaabl, TOPHBIC IMOPOJBI, IMOJS3HBIC UCKOIMAeMBbIC, TOILIHBO,
pECYpCHI.

TexHonorus: XUMHUUYECKasi MPOMBIIUICHHOCTh, METALTYpPrHs, MPOW3BOACTBO
CTPOUTEIBHBIX MAaTEPHUAJIOB, CEIbCKOXO3SHMCTBEHHOE IIPOM3BOACTBO, IHIICBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTHYECKass  IPOMBIINIICHHOCTh,  IIPOHM3BOJICTBO
KOCMETHYECKHUX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyYaroluUMHCs TporpamMM cpeaHero oOiiero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMEeTHbIM M TpeAMETHbIM). HaydHo-MeToauyeckoil OCHOBOWM st
pa3palbOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpamMM CPEJAHEro OOIIEero
00pa3oBaHus SIBISIETCA CUCTEMHO-IESITEIbHOCTHBIN MOIXO0/.

B COOTBETCTBUM C CHCTEMHO-IESITEIHLHOCTHBIM TMOJIXO0JIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MpeaMeTa «XHMHs» Ha YpPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJICIEHBI CIEAYIONIUE COCTABISIOININE:

OCO3HAHHE OOYYAIOUIUMHUCS POCCHUUCKOW TpaxKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJU4Yue MOTUBAIIMU K 00yUEHHUIO;

[[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JIUYHOCTU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEN U UCTOPUUECKUX TPAAUIUMK 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEeNIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MNPUCYIIUMH 1I€JIOCTHON
CUCTEME XUMHYECKOTro 00pa30BaHMUs;

HaJu4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHUMHS» JOCTUTAIOTCS B
€IUHCTBE Y4YeOHOW U BOCIHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMd POCCUHCKOr0 TPaKJAHCKOro OOIecTBa, NPUHATBIMU B OOIIECTBE
HOpMaMU U TpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIIO3HAHMS, CAMOPAa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyYaromuxcs.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS OTPaXaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
0o0yyYaroluxcs Mo peagu3alui IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOIMOPSIAKY;

MpEACTAaBICHUS O COLMAIbHBIX HOPMax M TMpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWH YYEOHBIX U MO3HABATENbHBIX 3aJ1ay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHATU3€ PA3IMUHbIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) NIaTPUOTUYECKOTO BOCTIUTAHMSL:

IIEHHOCTHOT'O OTHOIIEHHS K HCTOPUYECKOMY M HAayYHOMY HaCIEIUIO
OTCYECTBCHHON XHMMH;

YBOXEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh Pe3yjbTaT
JUIMTENbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YUEHBIX U NPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIONIEM
aHanu3e MH(POpMAIMU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIlH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN STHUX
MOCTYTKOB;

4) dpopmMupoBaHNS KYJIbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEM 3I0poBOro U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJIUMOCTU OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJioicHUsT TpaBWJl 0OE€30MacHOro oOpallleHHs C BELeCTBAaMU B OBITY,
IOBCEITHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHMSI 1IEHHOCTH TPaBUJ HWHJIUBUAYAIbHOTO U  KOJUJIEKTUBHOI'O
0€30IacCHOro MOBEACHUS B CUTYAIIHX, YTPOKAOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIs1, HAPKOTUKOB, KypEHUs );

5) Tpy10BOI0 BOCTIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEA0BATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHUAAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pEIICHUH MPAKTUUYECKUX 3ajad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO0 Mpodeccuid pa3iuyHOro pojaa, B TOM
YyCJie HA OCHOBE MPUMEHEHHUs TPEAMETHBIX 3HAaHUM M0 XUMUH;

YBAXEHUA K TPYAY, JIIOAAM TPYJIa U Pe3yJabTaTaM TPYyAOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYATbHOM TpaeKTOpUH
oOpazoBaHus, Oyaymied npodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpedHoCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€J€CO00Pa3HOTr0 OTHOUIEHUS K MPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAaHMS )KU3HH HA 3€MIIE;

MOHUMAHHS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
peleHns BONPOCOB PAlMOHAIBHOIO PUPOJONOIb30BaHNS;

AKTUBHOTO HENPUATUA JICUCTBUM, NPUHOCIAIIMX BPEH  OKPYKaIOUIEH
MPUPOJIHON cpeJlie, YMEHUsI MPOrHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYUSI Pa3BUTOTO SKOJOTMYECKOTO MBILIUJICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OnbITa NEATENbHOCTH 3KOJIOTUYECKON HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHOMU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHMsS cHeU(UKH XUMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBIeHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJBI U UYeJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOexKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JUISi COBPEMEHHOM
UMBWIK3ALMUU: B €€ TyMaHUCTUYECKOW HANPABICHHOCTA W BAXXKHOM pPOJU B
CO3/IJaHUM HOBOU 0a3bl MaTepUalibHOM KYJBTYpPhI, PEHICHUU TJI00ATbHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, JHEPIreTUYECKOM, NUILEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIICYECHUHU YCIOBUMN
YCIEIIHOTO TpyJa U DSKOJOTMYECKH KOMMOPTHON KUZHM KaXKIOrOo UJIeHA
o011ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCHOJIb30BaTh



MOJIy4yaeMble 3HAHUS JIJIsl aHalu3a U OOBSCHEHUS SIBICHUM OKpPYXaIOIIETo MHUpa U
MPOUCXOJAIINUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIOUIUXCA JAHHBIX C LEJIbI0 MOJIYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOMN AeATebHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3inyHbIX chepax npodhecCHOHAIbHON
NeSATEeNbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOSHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CPEIHETO 00IIeT0 00pa30BaHUS BKIIFOUAIOT:

3HAYUMBbIE ISt dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcs
MEXIUCITUTUIMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIOITUE
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEIUPUKY METOJOB IMO3HAHUSA,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIlecC, CUCTeMa, Hay4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeIOBaHNEe, HAOIIOICHUE, U3BMEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC YUeOHBIEC NelcTBHs (TI03HABATEIbHBIC, KOMMYHUKATHBHbIC,

pEryJIATUBHBIE), o0ecrnieunBaloIINe dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIIMU 00yYarolnXcs;
CIIOCOOHOCTD oOyyaromuxcst HCIIOIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAIbHbIE y4eOHbIC
JIEUCTBUS B ITIO3HABATEILHOU U COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHbIE PE3yiabTaThl OTPAXKAOT OBJIAJECHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PErYJATUBHBIMU
JICHCTBUSIMU.

OBaajnenue YHUBEPCAJIbHBIMHU y4eOHbIMH MO3HABATEJIbLHBIMHU
AeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITEIbHO  (OPMYIMPOBATH U aKTyaJIM3UpPOBaThH  MpoOsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTECPUH HX
JOCTUKEHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

HCTIOJIb30BaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



MCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS JJisI OOBSICHEHHS OTJEIbHbBIX (PAKTOB U
SIBJICHMU;

BHIOMpaTh OCHOBAHWS M KPUTEPUU MJid KIACCU(PUKAIIMU BEIIECTB M
XAMHAYECKUX PEAKIIUU;

YCTaHABIIUBaTh MPUYMHHO-CIEICTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJIECHUS (MHIAYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCE TO3HAHUSI, UCTIOIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIU, MPEOOPA30BHIBATH MOACIIBHBIC MPE/ICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHuYeckas ¢Gopmylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HAa3BAaHHbBIE MOJIEIbHBIC MPEICTABICHUS /ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUU.

2) 6a3oBbIe HCCIEA0BAaTEIbCKHE ACCTBUSA:

BIIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMSI BEIIECTB U XUMHUYECKHUX
peaxkuuu;

(dhopmyIHpoBaTh IEIH U 3a1a4M UCCIEI0BAHUS, UCTIOIB30BaTh MTOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI /i1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENILHOTO IUTAHUPOBAHUSL W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJaTh 32 XOJ0M
MpOIIeCCa, CAMOCTOATENIBHO MPOrHO3UPOBATh €ro pe3yJibTar, (OopMyJIUpOBaTh
0000111eHNS U BBIBOAbI OTHOCUTENIBHO JOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npuoOpeTarh ONbIT YYEHUUECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlad, MPUMEHEHUIO Pa3IU4YHbIX
METOJIOB MTO3HAHMUSI.

3) padora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HUCTOYHMKAX MWHPopMauuu (HAy4HO-
MONyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETa), aHATUM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



(dbopmyIHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOW ISl  BBINOJHEHUS YYEOHBIX 3ajay
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTrh OMNbBIT HCMOIB30BaHUA HH(GOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  TIpEACTaBICHUS
uHopMmaimu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIULIbI, PUCYHKU U JIPYTUE);

UCIONb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa mpu padore C
XUMUYECKOW uHMOpMalMeil: MNpUMEHSATh MeEXNpeaMeTHble ((dusuyeckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIBI, (OpMYJibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIONB30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpEJICTBA
HarJISTHOCTH.

OBJaeHne yHHBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€/iCTBUAMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CY>KIaeMOW TeMbl B XOJ€ UaJiora W/uin
JMCKYCCUM,  BBICKa3blBaTh  HUjeH, (GOPMYJIHPOBATH CBOM  MPEIJIOXKCHUS
OTHOCHUTEJIbHO BBIMOJHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TNpPE3CHTallMeN pe3ylbTaTOB IO3HABATEIBHON NESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BHITIOJTHEHUU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3alii yueOHOro MpoeKkTa U (PopMyIupoBaTh BHIBOJIbI
[0 pe3yibTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULHMN B
X0J1e 00CYX/IeHUsI U 0OMEHAa MHEHUSIMH.

OBiajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIHHYIO
NeATEeNbHOCTb, ompefensis e€ I1edd W 3ajlaud, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATH MpeIjiaraéMblii ajiropuT™M JIEUCTBUM TpHU
BBITIOJIHEHUM Y4Y€OHBIX UM HCCJEAOBATENbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (exTUBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TOJyYEHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKITUSX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMoOaHaJIh3a
Y CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHbIe pe3ynabTaTbl OCBOCHHS Kypca «Opranudeckas XUMUS»)
OTPaXaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpPA, POJA XHMUUA B TO3HAHUM SBICHUMN



npuposibl, B  (GOPMUPOBAHUM MBIIUIEHUS W KyJAbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOM JJIsl pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3J0POBBIO U MPHUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIOYAET:
OCHOBOIIOJIAralOIINE TMOHATHUS (XUMUYECKUH DIIEMEHT, aToOM, JJICKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyisia (pa3BEpHyTass M COKpall€HHas), MOJib, MOJSpHas
Macca, MOJIIpHBIA O00BEM, YrIepoIHbIA CKeleT, (YHKIMOHAbHAS TPYIINa,
paauKall, U30MepHsi, ©30MEPhI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOA, U a30TCOJIEepKalllUe COEAMHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
opranuyeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE MOHUMAaHWS MNPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SABJICHUM, (PAKTOIOTMYECKUE CBEACHUSI O CBOICTBax, COCTaBe, IOJYYECHUU U
0€30MacHOM HCMOJb30BaHUM BAXKHEUIINX OPraHWYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUIA,
YCTaHABJIUBaTh WX B3aUMOCBSI3b, MCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS HPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHUYECKUX COCAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUECKYIO CHUMBOJIMUKY JJIsI
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XHUMHUYECKUX pEaKIui,
M3TOTaBIUBATh MOJIENIM MOJIEKYJl OPraHMYECKUX BEHIECTB ISl WJUIIOCTPAIlUU HX
XUMUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICHKHOCTh H3YUEHHBIX
OpraHWYeCKUX BEHIECTB IO WX COCTaByY U CTPOCHUIO K OMNPENeIEHHOMY
KJIACcCy/Tpynne COeJUHEHUN (yrJIeBOJOPOAbL, KHUCIOPOA U a30TCOJepiKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJIUHEHMS), JaBaTb WM Ha3BaHUA IO
cucremarnuecko HomeHknatype (IUPAC), a Takke NpUBOAUTH TpUBHUAILHBIC
Ha3BaHUS OTMEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIWICH, AaleTUJICH,
ATUJICHTJIUKONb, TIULEpPUH, (peHois, (GopManmpaeruj, aneTaibIeruja, MypaBbUHas
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmani, eJUTi0JI03a, TTUIKH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH TMOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa st 00bsICHEHUS! 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMIl  XapakTepu3oBaTb  COCTaB, CTPOCHHE,
¢u3nyeckre M XUMHYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENCH pa3TMUHBIX
KJIaCCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STUJIEH, MNPOIUJICH, allEeTUJICH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAHOJ], 3TAHOJ, STUJICHIJIUKOJb,
[JIUIEpUH, (PEHOJ, aleTalbJIeTU/l, MypaBbUHAsI U YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUYECKY IO
CBSI3b MEXJYy HUMH YPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pEaklIuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Chipbsi (HeTh, MPUPOAHBIA Ta3, Yrojib), CIHOCOOBI UX MEepepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB NepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WIHM NPOYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHUH BEUIECTB U
XUMUYECKUX SIBIICHUN (HaOII0/IeHHE, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBbIE XUMHWYECKHE 3HAHUS [JIs MPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUIIa MOJIb30BAHUS XUMUUYECKOM
MOoCy/0oi U JIabOpaTOPHBIM O0OpYJOBaHHMEM, a TaKXKe IMpaBuiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBHIMOJHITH XUMHUYECKUU
AKCHEPUMEHT (IIpEeBpalCHUs] OPraHUYECKUX BEIIECTB MIPU HarpeBaHUU, MOJIyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JeHATypalusi OCJIKOB NMpPU HArpeBaHUU, IBETHBIC PEaKIMu OCIKOB) B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKH OE30MAaCHOCTU MpU OOpalieHuu ¢
BEIllECTBAMU U JTA0OPATOPHBIM O0OpPYJOBAaHUEM, TIPEACTABIATH PE3YyJIbTaThl
XUMUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUECKYIO
uHpopMalMIO, TMOJIYy4YaeMyl M3 Pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOMU
uHdopmanuu, IHTEpHET U Apyrux);



c(hOpMUPOBAHHOCTh ~ YMEHHMIl  CcOOJIIOJaTh  MpaBWia  JKOJOTMYECKU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYJOBOM JAESTEIBHOCTH B LEIAX
COXPAHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTHb BO3JCUCTBUS HA >KUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumasi cmbica mokazarens [1/IK, moscHsTe Ha mpumepax crnocoObl
YMEHBIIEHUSI W TMPENOTBPALLEHUs KX BPEIHOTO BO3IACUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00Y4YaromIMXcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XMMUYECKUX SIBIICHUM;

JUISL CIIETBbIX W CIHAa0OBUIAIIMX OOyYalOIMXCS: YMEHHE HCHO0JIb30BaATh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOIass U HeopraHudeckas
XUMUSD OTPAXKAIOT:

chOpMHUPOBAHHOCTh  NPEJACTABICHUM: O XUMHUUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHPA, POJIM XUMHU B TO3HAHUMU SIBJIICHUU
npuposibl, B  (GOPMUPOBAHUM  MBIIUIEHUS W KyJAbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS TPAKTUUECKUX 3aj1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAraloIne MOHATUA (XMMHUYECKUM 3JIEMEHT, aToM, W30TOoIN, S-, p-, d-
AJEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJIEHHUS, XUMUYECKasl CBA3b
(KoBaneHTHAsl, MOHHAS, METAJNINYECKasi, BOJIOPOIHAS ), KpUCTAJUTMYECKasl PeIIETKa,
TUNBl ~ XUMUYECKUX  PEAKLUHM, PacTBOpP, DJIEKTPOJMUTHI,  HEICKTPOJIUTHI,
AJIEKTPOJUTHYECKAsT JUCCOLHUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIh, CKOPOCTH
XUMUYECKOM PpeaKkii, XUMHUYECKOE PAaBHOBECHE); TEOPUM W 3aKOHBI (TeOpus
AJIEKTPOIUTUYECKON Aucconuanuu, nepuoanueckun 3axkon J[. M. Menpneneesa,
3aKOH COXPAHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS SHEPTUU
P XUMUYECKUX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTHUECKHE CBEJCHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTHUUYECKOMN JEATEIbHOCTU YEJIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUIA,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE IOHATHS IPU
ONMCAaHUU HEOPraHUYECKHUX BELIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUYECKYIO CHUMBOJIUKY JJISI
cocTaBieHus (OpMyJa BEIIECTB M  ypaBHEHUM XUMHUUYECKUX  PEaKIUH,
cucrematnueckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIVICKUCIBIA Tra3, aMMHUaK, raméHas
M3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAS COJA, MTUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKHUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOMU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJNINUECKasi, BOJOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJTMYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHasi, MOJICKYJIsIpHas,
MOHHAs, METAJJTMYECKAs), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUM;

c(hopMUPOBAaHHOCTH YMEHUU YCTAaHABJIUBATh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K OMNpeAciEHHOMY Kiaccy/rpyrire
COeIMHEHUH (MPOCThIE BEIIECTBA — METAIbl 1 HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCJIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOAUYECKOTrO 3aKkoHa Jl.
N. MenpeneeBa 1 AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKHUX 3JIeMeHTOB 1—4 mnepuonoB Ilepuoanueckor CUCTEMBI
xumuyeckux snemeHToB JI. WM. MenneneeBa, UCHoJib3ysl MOHATUS «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX JJIEMEHTOB U MX COCIMHEHUU
[0 TIepuoaM u rpymnmnaM [lepuoanyeckor CUCTEMBbl XUMUYECKHUX dieMeHToB [[. U.
Menaeneena;

c(hOpMUPOBAaHHOCTh yYMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIKE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHX  BEILIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBA3U MEXIY HEOPraHUYECKUMU
BELIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCU(PUIHUPOBATH XUMUYECKHE PEAKIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollux BeIIEeCTB, TEILIOBOMY
addekry peakunu, U3MEHEHHIO CTENEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkIuu, y4acTHIO KaTalu3aTtopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUU Pa3IUYHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHBIC YPABHEHUS PEaKIIU HOHHOTO OOMEHa, YUYUThIBas
YCIIOBHUS, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIIA;



c()OPMHPOBAHHOCTh yYMEHUN MPOBOAUTH PEAKIMH, MOATBEPKIAOIINE
KAUECTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
OMBITHBIM ITYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaxX HEOPraHMYECKUX
BELIECTB;

c()OPMHPOBAHHOCTh YMEHHMH  pacCKpbhIBaTh CYIIHOCTb OKHUCJIHMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUUNA MOCPEACTBOM COCTABJIECHMS AJIEKTPOHHOIO OajaHca
3TUX pEaKLUN;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
pEeakLMU OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOIO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [latensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaThb XUMUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO IMOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEJCTABICHUU 00 OOIIMX HAyYHBIX NPUHLMIAX U
AKOJIOTMYECKUX MPOOJIeMax XMMUYECKOTO POU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYHUCIEHUS C MCIOJIb30BaHHEM
MOHATHUSL «MAcCOBasl J10JIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHUH Ta30B
IpU XUMHYECKUX PEAKIMSIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WIM O0BEMY OJHOrO M3 YYacTBYIOUIMX B PEAKLUUU
BELIECTB, TEIJIOBOr0 3 (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIUH;

c(OpPMHPOBAHHOCTh YMEHHUN COOJIOJATh MPaBUIIA MOJIb30BAHUS XUMHYECKOM
NOCYJI0M M J1abOpaTOpHBIM OOOPYJIOBaHMEM, a TaKKe MpaBWiIa OOpallleHHus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUHSIMH IO BBIIOJIHEHHIO J1aO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWI IUIAHUPOBAaTH U BBINOJHATh XHWMHYECKHIA
AKCIIEPUMEHT (pa3/iokKEeHUEe MEePOKCUAa BOJOPOAA B NPHUCYTCTBHM KaTalu3aTopa,
ONpEJIENIEHHE Cpelbl PpPacTBOPOB BEIIECTB C IMOMOUIbIO YHUBEPCAIBHOIO
MHIUKATOPa, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakuuu,
peaklud MOHHOrO OOMEHa, KayeCTBEHHbIE peaKkIUu Ha cyibdar-, KapOoHAT- U
XJIOPHU]I-aHUOHBI, Ha KaTUOH aMMOHHMS, PELIEHUE SKCIEPUMEHTAJbHBIX 3aJad 110
teMaM «Metamel» U «Hemeramnb») B COOTBETCTBHM C MNpPaBHJIAMH TEXHUKU
0e30macHOCTH NP OOpaIlEHUHU C BEIIECTBAMU U JJA0OPAaTOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOIO0 OJKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUI COOTBETCTBYIOLIMX peakUuil U (HOpMyIUpOBaTh BBIBOJABI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO
uH(pOpPMAIMIO, MOJy4YaeMYyK U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
KOMMYHUKaLUK, IHTEepHET U ApyTHX);



c(hOpMUPOBAHHOCTh ~ YMEHHMIl  CcOOJIIOJaTh  MpaBWia  JKOJOTMYECKU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYJOBOM JAESATEIBHOCTH B LEIAX
COXPAHEHHUsI CBOETO 340POBbS U OKPYKAIOILIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTH BO3JEMCTBUs HA )KUBBIC OPTaHU3MbI ONPEAEIEHHBIX BELIECTB, IIOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha mOpuMepax CmocoObl YMEHBIICHUS U
MPENOTBPALLEHUS UX BPEAHOIO BO3AEUCTBUS HA OPTaHU3M UYEIIOBEKA,

JUIs 00Y4YaronIMXcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHUS BEIIECTB U
XMMUYECKUX SIBIICHUM;

JUISL CIIETBIX W CNAa0OBUIAIIMX OOyYaloIMXCS: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHuid JI. bpalins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pasnea 1. Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMUH
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COETMHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3zpnen 2. YriaeBogopoabl
2.1 IIpenenbHbIe yIIIEBOIOPOABLI — AJIKAHBI 2
9 HenpenenbHble yrieBoI0OpO/Ibl: aJIKEHBI, 6 |
aJIKa/INEHBI, aJIKUHBI
2.3 ApoMaTHYECKUE YTIIEBOIOPOIbI 2
54 IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOJIOB U 3 |
ux nepepadoTka
Hroro no pazaeny 13
Pa3zpnen 3. Kucaopoacoaep:xamnue opranudeckue coeJuHeHNs!
3.1 Crnuptsl. DeHon 3
39 Anpaerunsl. KapOOHOBBIE KUCTOTHI. 7 1
Cnoxuble 3¢upbl
33 VYrneBoabl 3 2




Hroro no pasaeny

13

Pasnea 4. Azorcoaepskanue oOpraHu4ecKue coeJuHeHHs

4.1 AMuHbl. AMMHOKHCTIOTHL. benku 3
Hroro no pazaeny 3
Paszpnen S. BbIcOKOMOJIEKY/ISIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P KonTpoabubie | IIpakTnueckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTudeckne 0CHOBbI XUMMU
Crpoenue atoMoB. Ilepnoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMUYECKHUX 3
anemenToB /. 1. Menneneepa
12 Crpoenue BemectBa. MHOroo6paszue 4
' BEILECTB
1.3 XUMHUYECKUE PEAKLIUU 6 1 1
Hroro no pazaeny 13
2.1 Merasuibl 6 1
2.2 Hemerannsl 9 1 1
)3 CBsi3b HEOPraHMYECKUX M OPTraHHUYECKUX )
' BEILECTB
Hroro no pazaeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 3







IHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne aTa ngposbie
w/n Tema ypoka Beero KonTtpoabnbie | IlpakTnueckue iyqelmﬂ :)Iﬁl()l:lI;OBaTeJILHLIe
padoThI padoThI pecypesI
1 IIpeamer opraHu4ecKon XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopust CTpOEHHUSI OPraHUYECKUX
2 coequHenuit A. M. Bytneposa, e€ 1
OCHOBHBIE I10JIOKEHHUS
[IpencraBnenue o knaccuukauu
3 opraHuueckux Bemects. HomeHnknarypa |
(cucteMarnyeckasi) U TPMBUAJIBHbIE
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psif
5 MeraH u 3TaH — npocTenIne 1
IIPEICTAaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJEH U NPOIUIEH — IpocTeiine |
IIPEICTAaBUTENN AJIKEHOB
2 [Tpaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yUEHUE €T0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 meTunoyTanuen-1,3. [lomyuenue 1
CUHTETHUYECKOTO KayuyKa ¥ PE3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTMYECKUHN psi. AIETHIIEH —
IIPOCTEUILN IIPEACTABUTEIb AIKUHOB

1 Beruncienus 1o ypaBHEHUIO XUMUYECKOM
peaxkuuu

12 ApeHsbl: 0eH3011 1 TONTyos1. TOKCHYHOCTD
apeHOB

13 I'enernueckas cBs3b YIJIEBOAOPOJOB,
IIPUHAUIEKANIUX K Pa3IMYHbIM KJ1accaM
IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

14 NPUPOJIHBIN ra3 U MOMyTHHIE HETAHbIC
rasbl, He)Th ¥ IPOIYKTHI €€ mepepaboTKH
IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHHIE HETAHBIC
ras3bl, He)Th ¥ MPOIYKTHI €€ mepepaboTKH

16 KonrtpomnsHast pabota no pazuerny
«YTIIEBOAOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJI. BooponHas cBs3b

13 MHoOroaTroMHbI€ CIIUPTHI: AITUIIEHTIIUKOIIb U
[JIALEPUH

19 @deHoII: CTPOCHUE MOJIEKYIIbI, (hu3ndeckue
U XMMHUYECKUE CBOICTBA, IPUMEHEHHE

20 Anpnreruast: GopMalbIeTUa U
aneTanpaeruy. AeToH

)1 OnHOOCHOBHBIE MIpeJeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHas U YKCYCHas

22 ITpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH X O0JICMHOBAaA KHUCJIOThI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap60HOBI>IX
KHCIIOT

24

MBp1ia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIILIEE JICHCTBHE

25

CnoxHble 3(pUpbI KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MIAPOIU3 CIIOKHBIX

3¢upoB

26

Kupsl: ruaponus, npuMeHeHHe,
OnosIornvecKas posib KHUPOB

27

VYraeBoJpl: cocTaB, KiaccuuKarus.
Baxueiiue npeacraBuTeNnu: TIII0K03a,
¢bpykTO3a, caxapo3a

28

Kpaxman u nemnonos3a Kak npupoaHbIe
MOJIUMEPBI

29

KonTponbHas paboTa o pazaeny
«Kucnopoacoaepkaiiue opraHuyecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHasi pabora

30

OOm1ast XxapaKTEepUCTHKA a30TCOACPIKALTIX
OpPraHUYECKUX COSAMHECHUIA /
Bcepoccuiickas mpoBepouyHas pabota

31

AMUHBI: METMIAaMHUH ¥ aHUJIAH

32

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpraHUYECKUE COCAUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lenrumpr.
benku xak npupoaHsie




BBICOKOMOJICKYJISIPHBIC COCANMHCHUA

OCHOBHBIE TTIOHATHS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN !
OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCUHEHUMN. 1
[InmacTmaccel, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3YyYeHHs

DJIEKTPOHHbIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

XUMHUYECKUH DIIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aTOMOB

Ilepuonnueckuii 3akoH u [lepuonuueckas
cHCTeMa XuMuueckux 3jementon 1. U.
MenpeneeBa, uX CBSI3b C COBPEMEHHOMN
TEOPUEN CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COSIUHEHHUM T10
rpyIaM U nepuojaaM. 3HaueHUe
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHToB /.M. MeHeneeBa B
pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XuMuieckast CBsizb, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BonopoaHas cBsA3b

BanieHTHOCTB. DIIEKTPOOTPULIATENLHOCTb.
Crenenb okucieHud. BeriecTBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOEHUS

[lonsiTHE O AMCTIEPCHBIX CHCTEMaX.
WctruHHbBIE U KOJIOUIHBIE PACTBOPBIL.
MaccoBas 1071 BEIIECTBA B PaCTBOPE




Knaccugukamus 1 HOMEHKIATypa
HEOPraHWYECKUX COeAMHEHU. ['eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukamuss XaMUUeCKUX peakuui B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS DHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTuMble peakuy.
XHUMHUYECKOE paBHOBECUE

10

[Tpaktuyeckas padora Ne 1. «BnusHue
pa3nuYHbIX (PAKTOPOB HAa CKOPOCTH
XUMHYECKON PEAKIIUN»

11

OnexTponuruueckas aucconuanus. Ilonsartue
0 BoJopoHoM nokasarene (pH) pactopa.
Peakuuu nonnoro oomena. I'maponus
OpPraHMYECKUX Y HEOPraHNYECKHUX BEIIECTB

12

OKHUCIUTENFHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tonstre 06 snexrponuse
pacIuIaBoOB U PaCTBOPOB COJIEH

13

KonrtponsHast pabota no pazuerny
«Teopernyeckre OCHOBBI XUMHUM»

14

Meraiel, ux nonoxenue B [lepuoanueckoi
CHUCTEME XMMHUYECKUX 3eMeHToB /I, 1.
MeneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O0mue pu3nIecKre CBOKWCTBA
METaJIOB




15

CrninaBel METAJUIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUM, KaJlui, KalbLUW, MarHu,
QITIOMUHUN) U UX COCTUHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COCIMHECHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCIMHECHUN

19

[Tpaktuyeckas padora Ne 2. "Pemenue
AKCHEPUMEHTAJIBHBIX 3aJa4 110 TEME
«Mertanne"

20

Hemerannsl, UX mo10XE€HUE B
[lepuoanueckoi cucteMe XUMHYECKUX
anemenToB /. 1. Meunneneepa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

Pur3nYECKUE CBOMCTBA HEMETAIIOB.
Annotponusi HEeMETaUIoB (Ha IpUMepe
KHCTIopoJia, cephl, Gpocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPLI U UX
COECIMHEHUI

23

XuMu4eckue CBOMCTBa a30Ta, ochopa 1 ux
COECIMHEHU I

24

XHUMHUYECKUE CBOMCTBA YIJIEPOAA, KPEMHUS U
HUX COeIUHEHUN

25

IIpuMeHeHNe Ba)KHENIINX HEMETAIUIOB U UX
COECIMHEHU I

26

O000LLEHNE ¥ CUCTEMATU3ALIMS 3HAHUHN 110




TeMme «HemeTamnbely». BeraucieHus mo
YPaBHEHUSM XUMUYECKUX PEAKLIHUNA U
TEPMOXUMUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEpUMEHTAIIBHBIX 3a/Ja4 110 TEME 1
"HemeTtanns!"»

)% KonrtpomnbHast pabota no Temam «MeTasuib» 1
u «Hemeramis»

79 Heoprannueckue 1 opraHndeckue KUciIoThI. 1
Heopranuueckue u opraHndeckue OCHOBaHHS
AM(poTepHbIE HEOpraHUYECKUE U

30 opranudeckue coeprHeHus. ['enernueckas 1
CBSI3b HEOPraHMYECKUX U OPraHHMYECKUX
BEIIECTB
Ponb xumuu B 0O6ecrieueHuH SKOJIOTHYECKOi,

31 SHEPreTHYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 06 oOMMX HAYYHBIX

32 MIPUHLUAIIAX IPOMBIIUICHHOIO ITOIYYEHUs 1
BAKHEUILNX BELIECTB

33 YenoBek B MUPE BEILIECTB U MaTepUaloB 1

34 XUMHUS U 310pPOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI' PAMMBbBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUH

1.1

CdhopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOM KAapTUHBl MHUpPA, POJH XUMHUH B TIO3HAHUU
SBJICHUA TPHUPOMABI, B (QOPMUPOBAHUU MBIIUICHUS W KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOW IS
pelIeHus TPAKTHUYECKUX 3aa4 W OSKOJOTHYEeCKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM cpene

1.2

Brnanenne cucremMoll XUMHUUYECKMX 3HAHUK, KOTOpas BKJIOYAECT:
OCHOBOIIOJIAraI0IINe TIOHSITHS (Monekyna, BAJICHTHOCTb,
ANEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIICHHS, XUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YTIEPOAHBINA CKETeT,
(GyHKIMOHANBHAS ~ TpYyIIa,  pajuKall,  H30MEpHsi,  H30MEpHI,
TOMOJIOTUYECKUIM  psAJl, TOMOJOTH, YIJIEBOJOPOJbI, KHUCIOPOJI- |
a30TCOJCpXKAIINE COCTUHEHHS, OMOJOTMYEeCKH AaKTHUBHBIC BEIIECTBA
(YrieBojpsl, KHUpHI, OEIKH), MOHOMEpP, TOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJUHEHHUS); TEOPUM M 3aKOHBI (Teopust
XUMHYECKOTO CTpOeHMsl opraHmdeckux BeniectsB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH, (PAKTOIOTHYECKHE
CBEICHHMS O CBOMCTBaX, COCTaBe, TNONy4YeHMHM U Oe30macHOM
WCIONb30BAHUM  BAXKHEHIIMX HEOPraHMYECKMX M  OPraHMYeCKHX

BCIICCTB B GBITy u HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA

1.3

ChopMUPOBAaHHOCTh YMEHHMH BBISBIISATH XapaKTEpPHbIC TMPU3HAKU
MOHATHUM,  yCTaHABIMBAaTh  HX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOLIUE IIOHATUS IPU OINMCAHUU COCTAaBa, CTPOCHUS U

MPEBPALLECHUN OPTAHUYECKUX COCAUHEHUIN

1.4

c(hOPMUPOBAHHOCTh YMEHHI HCIOIH30BATh XMUMHUUYECKYI0 CHMBOJIHKY
JUISL COCTaBJICHHMSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOIA,
COokpaméHHor) (opMyn OpraHMYECKUX BEIIECTB W  YpaBHEHHIA
XUMHYECKUX PEAKLNI, U3rOTABIMBATh MOJIEIIA MOJIEKYJI OPraHMYECKUX
BEIIECTB JUISl WIUTFOCTPAUMU X XMMHYECKOTO U MPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

CdhopmupoBaHHOCTE ~ YMEHUH  yCTaHABIMBATh  MPUHAIJICKHOCTD
M3YUYEHHBIX OpPraHMYECKUX BEILIECTB MO MX COCTaBy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeauHeHUuM (YrJieBOJOPOIbI,
KHCIIOPOJT M a30TCOJAEpXKAIIUE COCIUHEHHUS, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMs), JaBaTh KM  Ha3BaHUS IO  CHUCTEMaTUYECKOH

Homenknarype (IUPAC)

1.5

CdhopmupoBaHHOCTE YMEHHUS OMPEACIATh BUABI XUMUYECKON CBSI3H B

OpPraHUYECKUX COCTUHEHUX (OJMHAPHBIC U KPATHBIC)

1.6

ChopMUPOBAaHHOCTH ~ yMEHHUS IPUMEHSTH: TOJOXKEHUS  TEOPUH
cTpoeHusi opranudeckux BemectB A.M. BytnepoBa ans oObscHEHUsS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUSA MACChl BEIICCTB

VrneBomopoabl.  Kucnoponcoxepxkampe W a30TCOIEpIKAIIHE

OpraHu4eCKuC COCIUHCHUS. BBICOKOMOJICKyJISIpHBIC COCINHCHUA

2.1

CdhopmupoBaHHOCTh yMEHUN TPUBOAWTH TPHUBUAIBHBIE HA3BaHUS
OTJIEJIbHBIX OPraHUYECKUX BEIIECTB (ATHIIECH, MPOIWUJIEH, AalleTHJICH,
STHJICHTJIUKOJb, TIUIEPUH, (EHON, (OpMaNbIETH, aleTAIbICTH]I,
MYpaBbUHAsl KHCIIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KUCJOTA,
CTeapuHOBAsl KHUCJIOTAa, TIIOKO3a, (PYKTO3a, Kpaxmall, IeJUTI003a,

TJTUIIHH)

2.2

CdhopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢uznyuecKkue W XHUMHUYECKHE CBOWCTBA TUMUYHBIX MPEACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
MpOMNUJIeH, areTuieH, OyramueH-1,3, mermnOyramuen-1,3, OeHzom,
METAHOJI, TaHOJ, ITUJICHTIUKOIb, TIHIEPUH, (EHON, aleTalbIeTH]I,
MypaBbHHAsI M YKCYCHasi KHCIOTHI, TIIOKO3a, Kpaxmall, IeJUII003a,

aMUHOYKCYCHasl KUCIJIOTa)

2.3

ChopMUPOBAaHHOCTh YMEHHSI MJUIIOCTPUPOBATH T€HETUYECKYIO CBSA3b
MEXKIy  THIHYHBIMU  INPEICTABUTEISIMA  Pa3jIM4HBIX  KJIACCOB
OpPraHUYECKUX BEILECTB YPABHEHUSMU COOTBETCTBYIOIIMX XUMUYECKUX

peaKIuii ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdhopMuUpOBaHHOCTH YMEHHUS XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOJOPOIHOTO CBHIPhs (He(Th, MPUPOIHBIN T'a3, YTOJib), CIIOCOOBI MX

nepepaboTKU U MPAKTHUECKOE MTPUMEHEHHE TPOAYKTOB MepepadoTKU

XUMUA U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh YMEHUU BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'0 MO3HAHUW, UCIIOJIB3YCMbIX B XUMHU IIPU U3YUYCHUU




BEIIECTB M XUMHYECKUX SBIICHUH (HAONMIOJICHHE, HW3MEpEeHHe,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMHYECKHE 3HAHUS Uil MPUHATHS PELICHH B KOHKPETHBIX

JKU3HCHHBIX CUTYyaAllUAX, CBA3AHHLIX C BCIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopMUPOBAaHHOCTh YMEHHMH COOMIOJATh MpaBHUjIa IOJBb30BAHUS
XMMHUYECKON TOCYIOH M J1abopaTopHbIM OOOpYIOBAaHHEM, a TaKKe
npaBuiia oOpalieHusl ¢ BEIIeCTBAMH B COOTBETCTBUH C MHCTPYKLIUSIMHU

110 BBIITIOJTHCHHIO na60paT0pHHx XUMHNYCCKHX OIIbITOB

3.3

CdhopmupoBaHHOCTH YMEHMIA TUTAHUPOBATH W BBITIOIHITH XUMUYECKHIA
OKCIICPUMCHT (HpeBpaH_IeHI/IH OPraHn4CCKUX BCIICCTB IIPpU HAIr'PCBAHUU,
IMOJIYUCHHUC DTUJIICHA U U3YUCHHC €TI0 CBOﬁCTB, KauUCCTBCHHLIC PCAKIIMN
OpPraHMYeCKUX BEIIECTB, JAEHATypauus OJIKOB TpH HarpeBaHMH,
IBCTHBIC PCAKIINN GCHKOB) B COOTBCTCTBUU C NpaBUIaMU TCXHUKH
0e30macHOCTH TMpH OOpaIleHWH C BEIIeCTBAMH U JaOOpaTOPHBIM
OGOpy,Z[OBaHI/ICM; MNpCaACTaBJIATH PE3YIbTAThL XUMHNYCCKOT'O
SKCIepUMEHTa B (OpME 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX

peaxiuii U GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

CdhopmupoBaHHOCTh YMEHUH MTPOBOAUTH BBIYUCIICHUS 10 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIU
MPOJYKTa PEaKIMK 1O U3BECTHBIM Macce, 00hEMY, KOTHUECTBY OJTHOTO

13 UCXOJIHBIX BEIIECTB UM MPOAYKTOB PEAKLIUN)

3.5

CdhopMuUpOBaHHOCTH YMEHUH KPUTUYECKH aHAJIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, MOJy4aeMyl U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoit MH(popMaruy, cetb IHTepHET U Apyrue)

3.6

CdhopmupoBaHHOCTE yMEHHI COOMIOAATH TMPaBUIA AKOJIOTHUYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYHOBOW NESATEIHLHOCTH B
LEIAX COXPAaHEHMUS CBOETO 3J0pPOBbS M OKPYXKAIOLIEW IPUPOIHON
Cpelbl, OCO3HABaThb OMNACHOCTh BO3JIEHCTBUS Ha JKHUBBIE OpPraHU3MBbI
OINpEeAEIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAsl CMBICI IOKa3aTels
ITAK (upenenbHO AONYCTUMOM — KOHIIEHTpPALMHM), MOSICHATH Ha
IpUMEpax CIOCOOBI YMEHBIICHUS M TPEIOTBPAICHUS HX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHu3Mm 4CJIOBCKa

11 KVIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJabTara

1

TeopeTnyeckre OCHOBBI XUMUHU

1.1

Bragenue cucreMol XMMUYECKMX 3HAHHUM, KOTOpas BKJIKOYACT:
OCHOBOMNOJATraloIIUe  MOHATHS  (XMMHUYECKUM  3JIEMEHT,  aToM,
AIIEKTPOHHAsS 000I0YKA aTOMa, S-, p-, d-AJIEKTPOHHBIE OPOUTAI ATOMOB,
HWOH, MOJIEKYyJla, BAaJIEHTHOCTb, JJEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCJICHUs, XUMHUYECKasi CBsI3b, MOJb, MOJISIPHAsA Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMUECKass pemETKa, THUIbl XUMHYECKUX peaKIui
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, 93K30- M SHAOTEPMHUYECKHE,
peakiu HOHHOTO OOMEHa), PacTBOp, JJICKTPOIUTHI, HEIJICKTPOIUTEHI,
ANEKTPOJINTAYECKAs ~ JTUCCOLMALMSA, OKHUCIHTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM pEeaKiuu, XUMHUUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TE€OpHUs HIIEKTPOJUTHYECKON auccormaimu, llepuoguueckuii
3akoH [[.W. MenneneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTUYECKUE CBECHUS O CBOMCTBAX,
cocTaBe, IMOJNyYeHHWH U OE30MacHOM HCIIOIB30BAHHH BaXKHEUITNX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JeSITEIbHOCTH

YCJIOBCKa

1.2

ChopMUPOBAaHHOCTh YMEHUH BBISBIATH XapaKTEpPHbIC IPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX IIOHATUH, NPUMEHATb COOTBETCTBYIOLIUE
MOHATHA IIPU OINMCAHUM CTPOCHUS U CBOMCTB HEOPraHMYECKUX
BEIIECTB M UX IIPEBPALCHUM; BBIABIATH B3aUMOCBSA3b XUMHMUYECKHUX
3HaHUHU c MTOHATUSMHU u IIPEACTABICHUSAMHU OPYrux

CCTCCTBCHHOHAYYHBIX IPEIAMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAaMHM HAYYHOI'O ITO3HAHUS BELIECTB U
XUMHUYECKUX SBJIICHUN (HAOMIOJCHHWE, W3MEpEeHUe, SKCIEPUMEHT,

MOJICJIMPOBAHUE)

1.4

CdhopmupoBaHHOCTE yMEHHI OMNPENENATh BaJCHTHOCTh H CTENEHBb
OKHCJICHUS XUMHUYECKUX DJJEMEHTOB B COCIMHEHUSAX PA3JIUYHOTO
cocTaBa, BHJ  XMMHUYECKOM  CBA3M  (KOBAJIGHTHAs,  WOHHAsi,
MeTaJUTM4ecKasi, BOJOPOJIHAsI) B COCIMHEHUSIX, TUI KPUCTAILIMYECKON
pPEIETKH KOHKPETHOI'O BEIIECTBA (aTOMHas, MOJIEKYJsipHasi, MOHHAs,

MeTaJlJIn4ecKast)

1.5

ChopMUpPOBaHHOCTh YMEHUN OMpPENENsATh XapakTep Cpeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COSTUHEHUN

1.6

ChopMUPOBAaHHOCTH ~ YMEHHsSI  KJIacCCH(HUIMPOBATH  XMMUYECKHE
peakuuyu Mo pasIMyHbIM MPU3HAKaM (YHMCIy ¥ COCTaBy PEarupyroLInx

BEIIECTB, TEIIOBOMY 3(deKTy peakuuu, H3MEHEHUIO CTETCHEH




OKUCJICHUS  DJIEMEHTOB, OOpaTUMOCTH  pEaKlUH,  Y4YacTHUIO

KaTajau3aTopa)

1.7

ChopMUPOBAaHHOCTH ~YMEHHH  COCTaBISATH YpPaBHEHUS  peaKUUl
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHHs pEaKLMil
MOHHOTO OOMEHa, yYUTHIBAs YCIOBHUS, IPU KOTOPBIX 3TH PEAKIIUU UIyT

J0 KOHIIa

1.8

ChopMUpPOBaHHOCTh YMEHUI MPOBOJIUTH PEAKLUH, TOATBEPIKIAIOIINE
KAUECTBCHHBIM  COCTAaB  PA3jIUYHbIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX

pacTBOopax HEOPraHMYECKHUX BEIIECTB

1.9

ChopMUpPOBAaHHOCTh YMEHHMH PacKphIBaTh CYLITHOCTh OKHUCIHMTEIBHO-
BOCCTaHOBUTEIIbHBIX peakuuit IIOCPEICTBOM COCTABJICHUS

AIIEKTPOHHOTO allaHCca ITUX PeaKIIHid

1.10

CdhopmupoBaHHOCTE yMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XMUMHUYECKON peakIuy OT pa3IMyHbIX (PaKTOpOB

1.11

ChopMUPOBAaHHOCTH ~YMEHUH  OOBSACHATH  XapaKTep  CMEIICHUs
XMMHUYECKOTO PAaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHETO BO3/CHCTBUSA

(mpunin Jle [larenbe)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

ChopMUpOBaHHOCTH yYMEHHUH pacKkpbiBaTh cMbich Ileproandeckoro
3aKOHa JN. MenneneeBa u JIIEMOHCTPUPOBATH ero
CHCTEMATH3UPYIOIIYI0,  OOBSCHUTENbHYI0O M  MPOrHOCTUYECKYIO

byHKITIN

2.2

CdhopmupoBaHHOCT YMEHUH XapaKTePU30BaTh AIEKTPOHHOE CTPOSCHUE
aTOMOB XUMHUYECKHX »5JeMeHTOB 1-4 mnepuonoB Ilepuonnueckoit
cuctemMbl xuMuueckux dneMeHToB J[.MI. MeHnneneeBa, HCHONb3ys
MOHATUSL «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», «IHEPreTUYEeCKUue
YPOBHH»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOICTB
XUMUYECKUX AJIEMEHTOB M MX COCJUHEHUU IO MepuojaM U TrpyIram

[Tepuoanueckoii cucreMmbl XumMuieckux 3neMenToB .M. Menneneesa

2.3

CdhopmupoBaHHOCTh yYMEHHI XapaKTepH30BaTh (OMHCHIBATH) OOIIKE
XUMUYECKUE CBOMCTBA HEOPraHUUYECKHUX BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHUE  TI'E€HETHYECKOM  CBS3M  MEXIY
HEOPraHUYECKHUMHU  BEILECTBAMH c MOMOILIbI0  ypaBHEHUU

COOTBCTCTBYIOIINX XUMHUUCCKUX peaKHHﬁ

2.4

ChopMUPOBAaHHOCTH ~ YMEHHMH  yCTaHaBIHMBAaTh  MPHUHAIICKHOCTD

HEOPraHWYECKUX BELIECTB II0 UX COCTaBY K OINPEAEIEHHOMY KIaccy




(rpynme) coeaAMHEHHH (MPOCTHIE BEIECTBA — METAJUIBI M HEMETAJLIBL,

OKCH/JIbl, OCHOBAHUS, KUCJIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COIIH)

2.5

CdhopmupoBaHHOCTh YMEHHI HCIIOJIB30BATh XHMHUYECKYI0 CHMBOIIUKY
Ui cocTaBlieHUsT (OPMYyJT BEIIECTB W ypaBHEHUH XUMUYECKUX
peakuuii, cuctemaruueckytro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUs OTACJIbHBIX HEOPraHMYECKUX BeIllecTB (yrapHblil ras,
YIJIEKUCIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€éHas HW3BECTb,

MUTHEBAsk CO/IA, MUPUT U IPYTHUE)

2.6

CdhopmupoBaHHOCTE yYMEHHI XapaKTepH30BaTh (OMHCHIBATH) OOIINE
XUMUYECKHE CBOMCTBA HEOPraHUUECKHUX BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJAAaTh  CYUIECTBOBAHUE  TI'E€HETHYECKOM  CBS3M  MEXIY
HEOPraHUYECKHMMHU  BEILECTBAMU c MOMOILbI0  YpaBHEHUU

COOTBCTCTBYIOIIINX XUMHUUCCKUX peaKHHﬁ

2.7

CdhopmupoBaHHOCT YMEHHIA MJIAHUPOBATH M BBITIONHATH XUMHUYECKUN
SKCTIIEPUMEHT (pa3ioKeHHEe MEepPOKCHAa BOJOPOAAa B IMPHUCYTCTBHH
KaTaJln3aTropa, ONpeJeSIeHHe Cpeabl PacTBOPOB BELIECTB C MOMOIIBIO
YHUBEpPCAJILHOTO HMHIMKATOPa, BIUSHHE Pa3IMYHBIX (DAaKTOpOB Ha
CKOPOCTh ~XHMHUYECKOM peakiHuH, peakuud HOHHOro oOMeHa,
Ka4yeCTBEHHbIE PEAKLIUU Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUA, PCHICHUC OBKCICPUMCHTAJIBHBIX 3aJady IO TEMaM
«Metanael» u ((HeMeTaJIJIBI))) B COOTBCTCTBUMU C IMPAaBUJIAMH TCXHUKH
0e30macHOCTH TpH OOpAIIeHWH C BEIIECTBAMH M JIAOOPAaTOPHBIM
OGOpy,Z[OBaHI/ICM; MNpCaACTaBJIATH PE3YJIbTAThL XUMHNYCCKOI'O
JKCIEpUMEHTa B (opMe 3almUCH YpPaBHEHHUH COOTBETCTBYIOIIUX

peaxiuii U GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YyJIhTaTOB

2.8

CchopMUpPOBaHHOCTh yMEHHMH CcOOMIONATh TpaBWiia  MOJH30BAHUS
XMMHUYECKOH TMOCYJOH M JabopaTOpHBIM 00OpYyIOBAaHHEM, a TaKXKe
npaBujia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU

110 BBIITIOJTHCHHIO HaGOpaTOpHBIX XUMHNYCCKHX OIIbITOB

2.9

ChopMUPOBAaHHOCTH ~ YMEHHH  XapakTepH30BaTh  XMMHUYECKHE
IIPOLIECCHI, JIE)KAIIME B OCHOBE IPOMBIIUIEHHOIO IOJIyYEHUS CEpHOU
KHCJIOTHI, aMMHaKa, a TaKkke C(HOPMHUPOBAHHOCTh MPEJCTABICHUN 00
OOIIMX HAayyHBIX MPHHOMIAX M  OSKOJOTHYECKUX  Ipodiemax

XUMHUYCCKOT0 IMPpOU3BOJACTBA

XUMUA U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUNH O XMMHUYECKOW COCTaBIISIOMICH

€CTECTBEHHOHAy4YHOW KapTUHBI MHUpPA, pPOJIM XHMHM B II03HAHUU




SBIICHUWA TPHPOAbI, B (OPMUPOBAHUU MBIIUJICHUS H KYJIbTYPHI
JTUYHOCTH, €€ (YHKIMOHATBHONH TPaMOTHOCTH, HEOOXOAMMOUN IS
pelIeHUs TPAKTHYECKUX 3aJad M DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM cpenie

3.2

ChopMuUpOBaHHOCTH YMEHUH KPUTHYECKU aHAJIM3UPOBATh
XMUMHUYECKYI0 HMH(OpMAIMio, MOJy4aeMyl H3 Pa3HbIX HMCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHUKalLUHU, ceTb IHTEpHET U Apyrue)

3.3

CdhopmupoBaHHOCTE yMEHHH COONMIOIATh TIPaBHUIIA JKOJOTHYECKHU
11€JIeCO00pa3HOro TMOBEACHUS B OBITY M TPYJIOBOH JAEATEILHOCTH B
LEIAX COXPAaHEHUS CBOErO 3JI0pPOBbs M OKPYXKAIOLIEH IPUPOAHOU

cpensl

3.4

Oco3HaBaTh  OMACHOCTb BO3JICUCTBUSI HA JKUBBIE OPraHU3MBI
onpenenéHHbIX BEUIECTB, MoHUMas cMbich nokaszarens [1/IK, noscHsaTh
Ha TpUMepax CHoCcOObl YMEHBIIICHUS U TIPEIOTBPAIICHUS] UX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHu3Mm 4CJIOBCKa

3.5

ChopMuUpOBaHHOCTH YMEHUH IIPOBOJUTH BBIYUCIICHUS c
HCIIOJIb30BAHUEM IIOHATHS «MaccoBas JOJIs BELIECTBA B PACTBOPER,
OOBEMHBIX OTHOIIEHUH Ta30B INMPH XUMHUYECKUX PEAKLHUAX, MAaCChI
BelIecTBAa WM 00bEMaA Ta30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOIO W3 YYacCTBYIOUIMX B PEAKLUU BEILECTB,
TeruioBoro 3¢ ¢dexra peakiuuyu Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl

BCIICCTB, MPCBpAILICHUA U COXPAHCHUA SHECPTUN




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJCPKAHUSA

1

TeopeTnueckrne OCHOBBI OPraHUYECKON XUMHUH

1.1

[Ipenmer opraHnveckoM XHUMHU: €€ BO3HUKHOBEHUE, PA3BUTHE W 3HAYCHHUE B
MOJyYEHUU HOBBIX BELIECTB M MaTepuanoB. TeopHs CTPOEHHUsS OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (OPMYJIBI OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEPHSL
XuMHYecKasi CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHApPHBIE U KpaTHbIE

cBsi3u. [IpencraBienue o KacCU(pUKAMKA OPraHUUECKUX BEIIECTB

1.3

Homenkiatypa opranndeckux CoeAMHEHUM (cucTeMaThdeckas) U TPUBHUAJIbHbBIC

Ha3BaHUS BaXXHEHUIITUX HpeHCTaBHTCHCﬁ KIIaCCOB OPraHUYCCKHX BCIICCTB

YrieBonopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — IpocTeIIne
NPEJCTaBUTENIN AJIKAHOB: (U3WYECKHE W XHMHYECKHE CBOWCTBA (peakiuu

3aMCIIICHUA U FOpeHI/IH), HaxXOXXJACHUC B IPHUPOAC, IMMOJTYYCHHUEC U TPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psii. OTUIEH U IPOINUJIEH —
NPOCTEUIINE TPEJACTAaBUTENIN aJKEHOB: (U3NYECKUE U XUMHUYECKHE CBOHCTBA
(peakuuy TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATALMU, OKHCIEHUS U

HOJII/IMepI/IBaI_[I/II/I), MOJIYUCHHUC U ITPUMCHCHUC

2.3

Anxanuensl: Oyrtamuen-1,3 u MermnOyraaueH-1,3: cTpoeHue, BakHEHIIne
XUMHUYECKHE CBOWCTBA (peakuus noaumepusanuu). [lonydeHne CHHTETMUECKOTO

Kay4yyKa U PE3UHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALETHIICH —
NPOCTEUIINIA TPEACTaBUTENb AaJKHUHOB: COCTaB, CTpPOEHHUE, (HU3NYECKUE H
XMMHYECKHE CBOMICTBA (peakLMy THIPUPOBAHMUS, TAIOr€HUPOBAHUS, TUApaTalluH,

rOpeHUs), OJIy4eHUE U IPUMEHEHUE

2.5

Apenbl. benzom: cocrtaB, crpoeHue, (uzMYecKMe M XUMHUYECKHE CBOMCTBA
(peakuuy rajloreHupoBaHUs U HUTPOBAHUS ), OJyYEHHE U IpUMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHUST U HUTPOBAHHUA), MOJIYYEHHUE M NpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHueckas CBA3b MEXKIY YIVIEBOJOPOJAMH, IPUHAUICKAUMUA K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIE HCTOYHUKH YTIIEBOI0pO0B. [IpupoHbIil ra3 U oMy THEIE HEPTSIHbIE




ra3sl. Heptp u e€ mpoucxoxaenue. CriocoObl nepepaboTki HEPTU: TEeperoHka,
KPEKUHT (TepMHUUYECKUH, KaTanuTudeckuit), nuponus. IIpomykTsl mepepaboTku
He(TH, UX TPUMEHEHUE B TMPOMBIIUIEHHOCTH W B ObITy. KamMeHHbI yrois u

MPOAYKTHI €ro rnepepadboTku

Kucnopoaconepxaiiue opraHudeckue COeAMHEHUS

3.1

[IpenenpHBIE OAHOATOMHBIE COUPTHL. METaHOI M 3TAHOMI: CTPOCHUE, (PU3NIECKUE
U XUMHYECKME  CBOWCTBa  (peakqMd C  aKTUBHBIMM  METAJUIAMH,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoAopoiHble CBSI3U MEXIY
MOJIEKYJIAMHU CIIUPTOB. JI€MCTBHE METAHOJIA U HTAaHOJIA HA OPraHU3M YEIOBEKA.
MHOroaTOMHBIE€ CIIUPTHL. DTHJICHIIMKOIb U TIUIEPUH: CTPOCHUE, (PU3UYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE €O  IIEIOYHBIMHU  METAJUIAMH,
KaueCTBEHHAsl peakius Ha MHOrOaToOMHbIE CIUPTHI). JlelicTBUE Ha OpraHU3M

YCJIO0BCKaA. HpI/IMeHeHI/IC rIIMOCpruHa U OTUJIICHTJIUKOJIA

3.2

@deHoN:  CTpOeHWE MOJEKYyTbl, (U3MYecKue ¢ XUMHUYECKHE CBOWCTBA.

Tokcuunocts enomna. [Ipumenenne penomna

3.3

AJII:,Z[CFI/I,Z[BI 1 KCTOHBI. CDOpMaJII:,Z[CFI/I,Z[, ancTajabACrua: CTpOCHUC, (bHSI/I‘ICCKI/IC u
XHMHUYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHHUA M BOCCTAHOBJICHHUS, KAUCCTBCHHBIC

peaxium), Noy4eHue U IpUMEHEHNE

3.4

OnHOOCHOBHBIE TpeaeNnbHbIe KapOOHOBBIE KHCIOTH. MypaBbUHas UM YKCyCHas
KHCJIOTBI: CTPOCHUE, PU3NUECKUE U XUMUUYECKHE CBOICTBA (CBOWCTBA, OOIIHE IS
KJacca KHUCJIOT, peakius dSTepuuKanuu), TMOIy4eHHe U IMPUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KHCJOTHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIU BBICIITHX Kap60HOBI:IX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

Cnoxable 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIHU3 CIOKHBIX
s¢upos. XKupsl. I'maponus xupos. [Ipumenenue >xupoB. buomoruueckas posb

KHUPOB

3.6

VYraeBoapl: cOCTaB, KiIacCU(UKAIUSA YIIeBOJAOB (MOHO-, M- M IOJIMCAXapUIbl).
I'moko3a — mpOCTEUIIMKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOCHUS MOJICKYJIBI,
¢busznuecKkrue U XUMHYECKUE CBOMCTBA (B3anmoeiicTBre ¢ ruapokcunom menu(1l),
OKHCJICHHE aMMHUAuHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHHe,
OpOXXEHHME TJIOKO3bl), HAXOXJAECHUE B IPHPOJE, MPUMEHEHUE, OMOJIOrnvecKas
poiab. @oTtocuHTe3. PpyKTO3a Kak M30Mep IUI0KO3bl. Kpaxman u 1esirono3a Kak
npupoaHble noaumepbl. CTpoeHHe Kpaxmana M Leuroso3bl. Pusnueckue u

XMMHUYECKHE CBOMCTBA KpaxMaia (TMIpojn3, KAUeCTBEHHAs peakus ¢ HOJA0M)

A30TcoiepKalle OpraHnuecKre COeTMHEHUS

4.1

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coeauHeHus. dusmyeckue u

XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha Ipumepe riauuuHa). buonorumueckoe




3HAa4YCHUEC aMHUHOKHCIIOT. HCHTI/I,Z[BI

4.2

benku Kkak INpUpOIHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. IlepBuynas,
BTOpUYHAs U TPETHYHass CTPYKTypa OenkoB. XUMHUYECKUE CBOMCTBAa OEJIKOB:

TUAPOIU3, ACHATYpallns, KAYeCTBCHHBIC PEAKIINH HA OCTKH

BBICOKOMOIEKYIIAPHBIE COCIUHEHUS

5.1

OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁZ MOHOMCD,
MMOJIMMCEP, CTPYKTYPHOC 3BCHO, CTCTICHDb IMOJIMMCPU3AlIUU, CPCOAHASA MOJICKYJIApHAaA
macca. OCHOBHBIC MCTOABI CHUHTC3a BbICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ —

noJmmepus3anusa U MOJIMKOHACHCALIUA

5.2

3KCHepI/IMCHTaJII:HBIC MCTOABI HU3Yy4YCHHUA BCHICCTB W HUX HpCBpaHICHHﬁZ
O3HAKOMJICHHUE C OGp&SHaMI/I MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IUIaCTMAcCC,

Kay4yyKoB. [losrydyeHne CHHTETHYECKOrO KaydyKa U PE3UHBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJCPKAHUSA

1

TeopeTnyeckre OCHOBBI XUMHUHU

1.1

XUMUYECKUi 37eMeHT. AToM. SIapo aroma, M30TOIBL. DJIEKTPOHHAst 000JI0YKa.
DHepreTudeckue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-DIIEMEHTHI.
OcobeHHOCTH pacTipesielIeHUs] AIEKTPOHOB 10 OpOUTANSAM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS! KOH(DUTYpALUs aTOMOB

1.2

Ilepunonnueckuii 3axoH u Ilepuonnueckas cucrema XMMUYECKUX 31eMeHTOB J[. .
MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa u Ilepuoanueckoil cucTemsl
xumuueckux emeHToB (.M. MenzeneeBa ¢ COBpEMEHHONW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XHMMMUYECKHUX DJJIEMEHTOB U
0o0pazyeMbIX MMM TPOCTBIX M CIOXKHBIX BELIECTB IO TPyNIaM M IMEPHOIAM.

3HadeHUe NepruoANYCCKOIro 3aKOHAa B PA3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. Buabl XMMHYECKOW  CBS3U
(KoBaneHTHAsl HEMOJSpHAs W TMOJsIpHAs, HWOHHAs, MeTamyeckas). HoHsbI:
KaTHOHBI U aHMOHBL. MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM XUMUYECKON CBSI3U

(0OMEHHBII U TOHOPHO-aKIENTOPHBIH). BomopoaHas cBs3b

1.4

BanenTtHocTh. DnekTpooTpuniateabHoCcTh. CTENEeHb OKUCIEHUS

1.5

BemecTBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IlonsATtne o aucnepcHsIX

cucreMmax. McTuHHBIE U KOJUIOMAHBIC PaCTBOPEIL. MaccoBas J0JI1 BCIICCTBA B




pacTtBope

1.6

Knaccugukamnus HeopraHuyecknx coeinHeHnit. HomMeHknaTypa HeopraHu4eckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kmaccupukanus — XMMHYECKMX — peakuuil B
HEOPraHUYECKON M OpraHMYECKON XUMHUH. 3aKOH COXPAHEHHs MacChl BEIIECTB,

3aKOH COXPaHEHUS U IIPEBPALLICHNS SJHEPIUU IIPU XUMUYECKUX PEAKLIUAX

1.8

CKopoCThb peakluu, e€ 3aBUCUMOCTh OT Pa3IHMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4Yeckoe paBHoBecue. MDakTophl, BIMIOIIUE Ha

COCTOsIHME XUMHUYeCKOoro pasHosecus. [Ipunnun Jle [larense

1.10

DnexrponuTtrueckas auccormanus. CunbHble W cnabble Amektponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCAsl, HEUTpalibHAs, IIeJI04HasA. Peakiuy HOHHOTO

oOMeHa

1.11

OKHCIINTEIbHO-BOCCTAHOBHUTEIIbHEIE pCaknuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HemeranoB B Ilepuoauyeckon cucreMe XUMUYECKHUX
snemeHToB JI.M. MeHaeneeBa U OCOOCHHOCTH CTPOCHHMsS aToMOB. Dusmnueckue

CBOMCTBa HEMETAJUIOB. AJNIOTPOINHS HEMETAUIOB (Ha MMPUMEPE KUCIOPOAA, CEPBI,

docdopa u yrieposaa)

2.2

XUMUYECKHE CBOWCTBA BAXKHEUINUX HEMETaUIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpEeMHHUS) H  HUX  COCAMHECHUU  (OKCHJIOB,
KHCIJIOPOJICOIEPKAIIMX ~ KUCJIOT, BOJOPOAHBIX coenuHeHuit). I[lpumenenue

BaKHEHUIINX HEMETAJIOB U UX COCIUHECHUN

2.3

Meramibl. Ilonoxenue MeramuioB B llepuoguyeckoil cucteMe XMUMHUYECKUX
snemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0OUEK
aToMOB MeTayuioB. O0mme (puznyeckue cBOHCTBa MeTauIoB. CIIIaBbl METAJJIOB.

DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUH METaIIJIOB

2.4

XUMHUYECKHE CBOMCTBA BaXXHEUIIUX METANIOB (HATpHMl, Kajaui, KaJdbLUM,
MarHuii, aJTlOMUHUHI, IIUHK, XpOM, Kele30, MeIb) U UX coemuHeHuil. OOmue

CIIOCOOBI MOJIYUCHUA MCTAJJIOB. HpI/IMeHCHI/Ie MCTAJJIOB B 6]:ITy U TCXHUKCE

2.5

I'eneTnueckas CBSI3b HCOPTraHNUYCCKUX BCHICCTB, MPUHAMICKAINUX K PA3TINYHBIM

Ki1acCcaM

XUMUA U KU3HD

3.1

Ponp xumum B 00OecriedeHHH JKOJOTUYECKOM, JSHEPreTHYeCKOW W MHUIICBOH
0€30MMacHOCTH, Pa3BUTUU MeAULUHEL [lOHSATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKHHﬁ

3.2

[IpencraBnenus o0 OOIIMX HAayYHBIX MPHHLIMIAX MPOMBIIIJICHHOTO IMOJyYeHHS




BOXHEUILIMX BEIIECTB. YENOBEK B MUpPE BELIECTB M MAaTEPUATIOB: BAXKHEUIINE
CTPOUTENBHBIE MAaTE€pUAIbl, KOHCTPYKLHMOHHBIE MAaTEpHaNbl, KpPACKU, CTEKIIO,
KepamMuKa, MaTepHalibl Uil AJIEKTPOHUKH, HAHOMATEpHUANIbl, OPraHUYECKHE U

MUHEepalbHbIe y100peHus

3.3

XuMHST M 300pOBbE UEJIOBEKA: IMpaBUJia MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpemapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJIB30BAHUS MTPEMApaTOB OBITOBON XUMHUH

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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