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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCITUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe oOpa3oBaHue
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW KXU3HM OOIIECTBA, a TakXkKe C y4E€TOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAeT OCOOYIO POJb B
COBPEMEHHOW IIMBUIIM3AINK, B CO3/IJaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM IS BBIPAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja U OO0ycCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MMEPBOHAYAIIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOIMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHUM, a TAKXKE O XHMHUYECKHX PEAKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEeKaHWUs JOmoJIHsgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TMO3HABATEIBHOM W MPAKTUYECKOM
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
nmpoOsemMax, CBS3aHHBIX C XHMHEHW, KPUTHYECKH OCMBICIMBATh WHGOPMAIUIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopMupoBaHUE Y O0YUYaIOIIUXCS MHPOBO33PEHUYECKOM OCHOBBI [IJIsi TMOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTHUBOPEUYU MEXAYy HOBbIMU (akTaMd U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemenus 3a7a4  BOCIUTAHUS, PA3BUTUS W COIMAIM3AIUU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHIeHUs MpoOsieM, TIOWCKa, aHaliu3a W
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEIHEr0 0OIIEero o0Opa3oBaHUs, IIPH ONPEACICHUN
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHUX SBJICHHIA,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA LeJIel U 3a7a4 U3y4eHHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTAAETCA  MPEAroYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHCHHS WX B PEaIbHOW KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyaqlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINIA), WMEIONINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3UYHBIX BHJIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIUICHUS, HA0II0/IaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
pPallMOHAIILHOTO MPUPOOTOJIb30BaHMUSI, TTOTIOJIHEHHUSI SHEPIE€TUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCIIOJb30BaHUsl TOJYYEHHBIX 3HAHUW JJIsI TPUHATHS TPAMOTHBIX pELICHUM B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEAMETBD.

B coorBercTBHM ¢ mucekMamu MuHuncrepcrBa npocsenieHus PO ot 1 urons
2023 roma Ne AB-2324/05 «O BHeapenun Epunoit Momenu mpodeccruoHalbHON
opueHtanum», ot 17 asrycta 2023 1. Ne JII'-1773/05 «O HampaBieHuu
uHdopMaIuu», B paMKax MpernojaBaHusl MpeaMeTa COTJIACHO ydyeOHOMY IUIaHy,
MPOBOAMTCS MpodOopUEHTAIMOHHAs padoTra ¢ OOyYaloIIMMHUCSA, C Y4EeTOM
COLIMAJIbHO-DKOHOMHUYECKUX ocoOeHHocTell Camapckoit oOnactu. Ha ypokax
paccMaTpuUBaeTCsd 3HAYMMOCTh y4dyeOHOro mpeaMera B MpodhecCHOHATBHOU
JEATEeIbHOCTH, a TakXe pelieHrue, B paMKax YyuyeOHOro mpeameTa, 3ajad,
XapaKTEPHBIX I MPOo(EecCHOHANBHBIX cep, TAe TaHHBIM MpeaMeT SBISETCS
3HAYUMBIM

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuajioB. Teopuss CTpOEHHS OpPraHuYeCKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ]I OpPraHMYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE NPEICTABUTENN aJIKAaHOB: (PU3HYECKHME M XUMHUYECKHUE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUYECKHME M XUMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINKA MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MNOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaluTUYeckuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3laMu IIJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa Ha OPTraHr3M YeJlOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYEHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coeauHeHus. Guzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METObl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kacce OCYIIECTBISICTCS Y€pe3 HCIOJb30BaHHME KaK OOIIMUX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HaOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

[Tomyuenue mpodeccuit B CaMapckoM TroCyJapCTBEHHOM MEAMIIMHCKOM
YHUBEPCUTETE.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYINaM M MepUoaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsl, WOHHAs, MeTajuimdyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHONM XHWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-



aKuenTtopHslil). BomopogHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJIpPHOTO UM HEMOJICKYJSIDHOTO  CTPOCHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[TonsiTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEIeCTBa B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COECIMHEHUM. Homenxknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccumpukammss —XUMHYECKHMX — peakmuii B
HEOPTaHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUs U NIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUAX.

CKOopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIC
peakunn. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoiuTuueckas nuccounanusi. CuiabHbIe U clialdblie a1eKkTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 37eMeHTOB []. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO UWHIUKATOpA, pEaKIMh HOHHOIO OOMEHaA),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XHMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHUE PaCUEThl, PaACU€Thl C HCMHOJIB30BAHUEM TMOHATHUS «MacCOBas
JTOJIS1 BELLIECTBAY.

Nudopmarus o BY3ax r. Camapa u npodeccusix, CBI3aHHBIX C MPEIMETOM
«XUMUD.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetaiuioB B llepuogmueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (HA MpuMepe
KHUCIIOpoJa, cephl, pochopa u yriepomaa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrmepoma WU KpeMHHS)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnsl. [lonoxenne meramnoB B Ilepronnueckoil cucreMe XUMUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyeckne cBoricTBa MeTauioB. CIUiaBhl METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUH, KalWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

OOmue cnocoObl momyuyeHus: MeTasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIUCAHWE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnblie 3agaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xuMum B oOecrieueHUH 3KOJOTHYECKOM, DHEPreTHYECKON U IHIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIs 3JIEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H Tpu  WU3ydyeHWH oOmed u
HEOpPraHu4ecKoi XxuMuM B 11 Kilacce oCcylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK



OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONIAXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: MaTepus, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaIHOAKTUBHOCTD, MOJIEKYJIA, SHEPIETUYECKUM YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TOJE3HbIE UCKOMAeMble, TOTLTUBO,
pecypchl.

TexHosorus: XuMuyeckass IMPOMBIIUIEHHOCTb, METAJLUIYPIHUsi, IIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOJACTBO, ITHILIEBAsS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IPEnapaToB, IPOU3BOACTBO KOHCTPYKLIHOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOIUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUS, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJIICHUS JIUMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOJIO/IEHUsT TIpaBWJI O€30MacHOr0 OOpalleHusi C BelleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE€ Yy4YacCTHE B PEIICHUH MPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaTaM TPYAOBOHU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTKEHUW XUMHH JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JCUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAHHCTUYECKOW HAIPABICHHOCTH W BaXXHOU pPOJM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



TOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIEro MUpa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus IpoOJieM B peabHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOSHHOCTSM TpyJZla B Pa3IMYHBIX chepax mpodecCHOHATBLHON
JESATCIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE i1 (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIe MOHSATHUS, OTPaXKalolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
T'PaMOTHOCTH M COITUATTbHOM KOMIETCHITMN O0yYarOIINXCS;
CIIOCOOHOCTH 00yJaroImmxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U  PETYJSITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMHU Y4eOHBIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JeicTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesATh LEJH JESITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C OCTABIICHHBIMU LIEJISIMU;



WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHITHS JIJIsl OOBSICHEHUS OTJACIBHBIX ()aKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTUUECKHE pPacCyX AeHUS (MHIYKTUBHbBIE, JCAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 06a30BbIe HCCJIeI0BATEIbLCKHE JIeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHaTu3upoBaTh WH(DOPMAIIUIO PA3IUYHBIX BHIAOB U (opM
MpEACTaBIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wHpOpMaMK, HEOOXOMUMOW HJisi BBIMOJHEHUS Y4YeOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[0OPOBBIO M MPHUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpallEHHas), MOJIb, MOJISIpHas
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHNS); TEOPHUH M 3aKOHBI (TEOPHs CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS MpHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XHMHUYECKUX peakUui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OINPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (STUJIEH, MPOIWJIEH, AalleTUJICH,
STWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popMmanblerus, aueTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENENSATh BHUIbl XUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], 3TAHOJ, STUJICHTIIUKOJIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA MJIM MPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU NPU W3YUYEHHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpallleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATh XHMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3J0POBbsi M OKPY’KAIOIIEH MPUPOTHONW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIT 00y4aronIuXcs ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWKM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATHSA (XHUMHUYCCKUI 3JIEMEHT, aroMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccolumanuu, nepuoandeckuii 3akon [l. M. Menneneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACIIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKLIUU UAYT JO KOHIIA,;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOPYJIOBAaHUEM, a TaKXKe IMpaBHiia OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTaau3aropa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad IO
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX pPEaKIUil U (POpMYIUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  SKOJIOTHYECKHU
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [I/JIK, mosicHAT, Ha mTpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBHIAIIUX OOYYaIONUXCS: YMEHHE HWCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE

HaunmeHoBaHUE pa3ae/ioB H TEM uudposBbie

Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM

[Ipenmer oprannyeckoit xumun. Teopus
o https://resh.edu.ru/
CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A.
1.1 M. Byrneposa. [Tonyuenue npodeccuii B 3 https://edu.skysmart.ru/

' - PYTICPOBA. ya p https://uchi.ru/

CamapcKoM rocyapeTBeHHOM https://videouroki.net/
MEIUIIMHCKOM YHUBEPCUTETE

Hroro mo pazmeny 3

Pasznen 2. YrieBoaopoabl
https://resh.edu.ru/
https://edu.skysmart.ru/

2.1 IIpenenpHBIE YIIIEBOAOPOILI — AJIKAHEI 2 https://uchi.ru/

' el YHICBOAOPOA http://school-
collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/

59 HenpenenbHble yrieBoaOpOIbI: aJIKEHBI, 6 1 https://uchi.ru/

' aJIKaJUECHBI, AJTIKUHBI http://school-
collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/

2.3 ApomaTH4eCcKue yriaeBog0pOIbI 2

https://edu.skysmart.ru/



https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/

http://school-
collection.edu.ru/

https://videouroki.net/

2.4

IIpupoiHBIE UICTOYHUKH YIJIEBOJOPOJIOB U
ux nepepadoTka

https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/
https://videouroki.net/

Hroro no pazneny

Pasznea 3. Kucaopoacoaepsxammue opranuyeckue coejl

HHEHUSA

13

3.1

Cnuprel. ®enon

https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/

http://school-
collection.edu.ru/

https://videouroki.net/

3.2

Anbnernnsl. KapOoHOBBIE KUCIIOTHI.
Crnoxubie 3¢upbl

https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/

http://school-
collection.edu.ru/

https://videouroki.net/

3.3

VYrneBons!

https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/

http://school-
collection.edu.ru/

https://videouroki.net/

Hroro no pazneny

13



https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/

Pa3znen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

https://resh.edu.ru/
https://edu.skysmart.ru/

3 https://uchi.ru/

4.1 AMUHBI. AMUHOKHUCIOTHL. benku
http://school-
collection.edu.ru/
https://videouroki.net/
Hroro no pazueny 3

Pa3pnen S. BeicokoMoJieKyIsipHbIE COeAUHEHHUSA

https://resh.edu.ru/
https://edu.skysmart.ru/

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 httos-//uchi.ru/
https://videouroki.net/
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 2



https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HanmeHoBaHMe pa3/iejioB U TeM ungpoBbIe

Ne o/ P Konrpouabusie Ilpakruyeckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue atomoB. [lepuoanueckuii 3akoHn

u [lepuoanueckas cucteMa XUMHUYECKUX https://resh.edu.ru/

11 snemenToB JI. V1. Menzaeneena. 3 https://edu.skysmart.ru/

' Nudopmanus o BY3ax r. Camapa u https://uchi.ru/
npodeccusx, CBA3aHHbIX C IPEIMETOM https://videouroki.net/

«XUMHUS
https://resh.edu.ru/

Crtpoenue BeniectBa. MHOrooopasue https://edu.skysmart.ru/

1.2 4 ] .

BEIIECTB https://uchi.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/

1.3 XUMHYECKUE PEAKITUN 6 1 hitos-//uchi.ru/
https://videouroki.net/

Hroro mo pazueny 13

Pa3nes 2. Heoprannyeckasi XuMust
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.

2.1 MerTanasl 6 1 I _S//UC Lo/
http://school-
collection.edu.ru/
https://videouroki.net/



https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/

https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/

2.2 Hemerauint 9 hito://school-
collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/

53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 https://edu.skysmart.ru/

' BEILIECTB https://uchi.ru/
https://videouroki.net/
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HL
https://resh.edu.ru/

31 S T—— 4 https://edu:skvsmart.ru/
https://uchi.ru/
https://videouroki.net/

Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://videouroki.net/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A. Xumus 10 knacc (6a30BbIi
ypoBeHb), [Ipocsenienue, 2019
* ["'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus 11 knacc

(6a30BbIl ypoBeHb), [Ipocsemenue, 2021

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YYUTEJIS

1. 'a6puensu O.C. Xumus. Pabouune nporpammsl. [IpenmetHas munus
yueOHukoB O.C. I'abpuensna, U.I'. Octpoymosa, C.A. Crnaakoro. 10-11
KJIacChl: yueOHoe nmocobue s obmeoopa3zoBarenbHbIX opranu3anuii /O.C.
INabpuensn, C.A. Cnankos— M.: IIpocsenienue,2021

2. Xumus 8-11 kiaccel: paboune nporpammsl o yueOnukam O.C.
l'abpuensna/ I'.11. Macnakosa, H.B. CapponoB — Bosarorpan: Yuurens,2022
3. lN'a6bpuensn O.C., OctpoymoB WN.I'., «Xumus 10 kinacc. HacronpHas kaura
yuutens» M.: Ipoda, 2017

4. T'adbpuensn O.C., bepéskun [1.H. «KoHTponbHBIE U TPOBEPOUHBIE PAOOTHI
no xumuu 10-11 knacc. bazoBsiii ypoBeHs », M.: JIpoda, 2016

5. Ky3smenko H.E., Epemun B.B. Xumus. 2400 3agay 1151 IKOJIBHUKOB U
nocTymnamomux B By3bl. — M.: JIpoda, 1999

6. Hekpacosa JI.U. Xumus. 10-11 knacc. Kaprouku 3aganuii. — Capartos:
JInneit, 2008

7. OpraHnueckasi XuMHUsl B TECTAX, 3aJ1a4ax, YIIPaKHEHUSAX. ba30BbIi ypPOBEHb.
10 knacc (aBropsr: O. C. I'abpuensy, . I'. Octpoymos, E. E. OctpoymoBa).
M.: Ipoda, 2003

8. Pameuxuii A.M., I'opuikosa B.II., Kpyraukosa JI.H. «/unaktuueckuii
marepuan mo xumun. 10 — 11. [Tocobue mis yuautens», M.:IIpocBemenue,
2019

9. Pa6oB M.A., Hesckas E.1O., JIuako P.B.Tecter mo xumuu. M.: «DKk3amen»,
2019

10. Tpoery6osa H.II.. [Toypounsie pazpabotku o xumuu. 11 xnacc. M.:Bako,
2017



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoteka L{OK https://m.edsoo.ru/
https://resh.edu.ru/

https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
http://school-collection.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem11-vpr.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege/
https://videouroki.net/
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