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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMBI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuétom KoHuenuuu npenogaBanus yueoHOTo
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opraHusaiusax Poccuiickoit deaeparium,
peaTu3yonmXx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsxenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIH
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COZIEp’KaHHE M IOCTPOCHHE KOTOPOTO ONPEAEIIEHBI B IPOrpaMMe MO XHUMHH C
y4€TOM creuu(puKd HAyKM XUMHUHU, €€ 3HAYeHUs] B TO3HAHWUU MPUPOJLI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHIHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIHOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKAloUIeM MHpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpPoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUs CTana
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka



co3ujlaTesibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MHENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kimacchl, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuM  TpeaMeTa  «XUMUS»  SBIAIOTCA  0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIIAIOTCS OCHOBBI 0a30BOM HAyKHU: CHUCTEMa
3HAHUU MO0 HEOPTAaHUYECKOMW XUMUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMHUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHUU
npeaMeTra oOecleynBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCETO MHOT000pa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranuyeckas xumus» u «OO0mas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJXO/Ja K U3YYCHHIO Yy4eOHOro Marepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYECKOM XHUMHUH BelIeCTBa
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MpEACTaBICHUM O CTpOeHUH BelecTB. CBeleHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTMUECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEAKIIUH.

[lox HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peakimu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMUS» OOyYarolmMuMCsl TMPEIOCTaBIISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEePUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOIO0JIOTMYECKUX IMO3UITUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111at0111el 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX M NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
COJIEpKaHMs, UMEIONIUMHU KYJIbTYPOJOTHUUECKUA W TPUKIATHON Xapakrep. JTU
3HAHHS CMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKamw,
PacKpbIBAIOT €€ POJib B TIO3HABATEIBHOW U MPAKTUYECKOU NESITEILHOCTH YEIOBEKA,



CIIOCOOCTBYIOT BOCTIMTAHHIO YBKEHUS K MPOIECCY TBOPUECTBA B 00JIACTHA TEOPUHU
U TIPAKTUYECKUX MPUIIOKEHUN XMMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ JUIs TOTIOTHEHUS 3HAaHUH,
pelIeHus] THTEJUIEKTYaIbHBIX ¥ SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4u. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YUYCHHS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKUX KakK: MaTepUabHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTAaHNYECKOTO MHUpPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IIPUPOJIHBIX ABICHUHN MMyTEM IKCIIEPUMEHTA
U pEHICHUs MPOTUBOPEYUN MEXKIYy HOBBIMHU (akTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepeKeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COllepKaHUs M TOCTPOCHUSA TpeAMeTa MpeAyCMaTpuBalOT (OpMHUpPOBAHUE
YHUBEPCAIBHBIX YUYEOHBIX JACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHHUE JUISl PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, IOUCKa, aHaimu3a U 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
HCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIOIIE Ba)XXHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero ol1iero o0pa3oBaHusi, P OMPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
peaMeTa SABJISIETCS BIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEIAMHU W3Y4YEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

e (QopmupoBaHHME CUCTEMbl XMUMHYECKMX 3HAaHUM KaKk  BaKHEUIIEH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W TMOHHWMAHHE CYIIHOCTH JIOCTYITHBIX
0000IIEHN I MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHHE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUUECKUX PEaAKITNil, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUYECKUX SIBICHUHN, MMEIOLIUX
MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;



® pa3BUTHE YMEHUI U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTA, COOJIIOACHUEM  IpaBUII
0€3011acHOr0 OOpaIeHMsI C BELIECTBAMH.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA 1eJIel U 3a1a4 U3y4eHUs
peaMeTa B IPporpaMMe M0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME CpeaHero oodiero odpazoBanus. CerojgHs B
NPENoAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHus OOy4YeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIMMYCKHHMKA 00111€00pa30BaTENIbHON OpraHu3alliy, BIAJCIONIETO HE HAOOpPOM
3HaHWU, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSIMU
aKTUBHOTO TOJYYCHUs 3HAHUI ¥ PUMEHEHHSI NX B PEAIbHOM JKU3HU ISl PEIICHUS
IPAKTUYECKUX 3ajau.

B cBsi3u ¢ 3TUM IIpH M3y4E€HUHU NpeaMeTa « XUMHUSD) TOMUHHUPYIOIIEE 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 334a4H, KakK:

ajanrtanus oO0y4aromMXcsl K yCIOBUSIM JUHAMUYHO Pa3BUBAOILIEIOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CHUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATETHHOCTH, KOTOPasi 3aHUMaET BaXXHOE
MECTO B TO3HAHUM XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(DOPMALIMOHHBIE TEXHOJOTUH JI MOUCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IUIAHUPOBAHWHM W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOM
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
paloOHAIBHOTO MPUPOJONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpEeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM s NPUHATHS TPAMOTHBIX PELICHHH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSMHU.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
0a30BOT0 YpOBHS BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obiiero oopazoBaHus, coctariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Henento), B 11 kitacce — 34 gaca (1 yac B Henelio).

COJEPXKXAHUE OBYUEHUA
10 KIIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeagMeT opraHnyeckor XUMHU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
MOJIyYCHUH HOBBIX BEIIECTB M MaTepUalioB. Teopusi CTPOCHUS OPraHUYECKUX
coequHeHuit A. M. bytiiepoBa, €€ ocHOBHBIEC MOJIOKEHUA. CTPYKTYpHBIC (POPMYJIBI
OpPraHUYECKUX BemecTB. [oMosorus, wu3oMmepus. XuUMHYECKass CBi3b B
OPTaHUYECKUX COCIMHECHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o Kiaccu(puKalud opraHuYeckux BerecTB. HoMeHkaTypa
OpPraHUYeCKUX COEAMHEHUM (CUCTeMaThueckas) W TpPUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
O3HaKOMJIEHHE C 00pa3laMy OPraHMYECKUX BEIIECTB U MaTepuaiaMu Ha KX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIIECTB, HAOJIOJECHUWE W OMHCAHUE
JIEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPALICHUID OPraHUYECKUX BEILIECTB IMPHU
HarpeBaHuM (IUIaBJlIeHUE, OOYTIIMBAaHUE U TOPCHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeraH W 3TaH —
MPOCTEHININE TPEACTABUTEIIM aJKaHOB: (M3WYSCKHUE M XHMHYCCKHE CBOMCTBA
(peakuun 3aMeUIEHUsT U TOPEHHMs), HAXOXKACHUE B NPUPOJE, MOJIyYEeHUE U
IIPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM PsAsl. DTWICH U MPOIUJICH —
MPOCTEHIIINE TPEACTABUTENIN aJKCHOB: (U3WYECKHE M XHMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUAN PsAl. ALIETUIICH
— TMPOCTEHIIMIA TPENCTABUTENb AQJIKUHOB: COCTaB, CTPOCHHE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJTOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), MOJyYeHUE U IPUMEHEHHUE.



Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NPUMEHEHue. 101yon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.
['eHeTnueckas CBA3b MEXAY YIIIEBOJOPOAAMM, NMPUHAJICKAMMMMHA K PA3THMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblli ra3 W IHOIyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTaIUTHYECKHil), mnuposm3. I[IpomayKrsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yrojib U MPOAYKTHI €r0 NepepadoTKU.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbl, KoJutekuuu «HepTe»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE NPAKTUYECKONW PabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OJTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOWMCTBA (peakuWd C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHu3sM 4enoBeka. [ [pumeHenue rauuepruHa U 3THIICHTJIKOJIS.

®deHon:  CTpoEHHE MOJIEKYNbl, (U3NYECKHE M XUMUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XUMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJIacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHple 3(QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHE U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHHE,
Opo’KeHHe TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MPUMEHEHUE, OMOJIOTHYecKast poJib.
dorocunTe3. OpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie monuMmepbl. CTpoeHue kpaxmalna U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAaYE€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom wmemu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJYKTa PEAKIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHnYecKue coeAuHeHs . PU3ndyeckue u
XUMHUYECKUE CBOMCTBA aMHUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUsS] BEIIECTB W HUX MPEBpaICHUI:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLN, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
NOJINMEPHU3ALUS U MOJUKOHIEHCALUSI.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHHE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOIIOIEHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: MaTepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyIIa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi AaTOMOB.

[lepnonnueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa M Ilepmoandeckoil CUCTEMBI
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSpHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATETBLHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI M aHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MTOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[lonaTne O OucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJHBIE PacTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | E€HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
IIPUHAJIEKANIMX K PA3JIMYHBIM KJIacCaM.



Xumuueckas — peaknusa. Knaccudukamumss XMMHYECKUX — peakIuii B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabHbIe U ciiadbie anekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPAJIbHAs, IEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C IOMOIIBbIO YHUBEPCALHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacu€rel 10 ypaBHEHMSM XMMHUYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXUMUYECKHE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs AOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (Ha mpuMmepe
KHUCJIOpOoa, cephl, hochopa u yriepoaa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETA/UIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOoB MeTayuioB. O6mume usnueckne cBoricTBa MeTauioB. CruiaBsl METaJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crnocoObl nmomydeHus: MetamuioB. [IpuMeHeHne meTamioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0OPa3IOB HEMETAIUIOB, PEIICHUE
OKCIIEPUMEHTAJILHBIX 3a/Jad, HAOJIOJEHWE W OINMKCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOAECHCTBUE THJIPOKCHIA ATIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAUECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIJIOB).



PacuérHble 3anaumn.

Pacuétel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, YHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpencraBnennss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYCHUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
MaTepuabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasnbl s JJIEKTPOHUKHA, HAHOMATEPUANIbl, OPTaHUYECKUE U MUHEPaJIbHbIC
ya00peHus.

XUMHSLT U 3I0pOBbE YEJIOBEKA: IMPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMUH B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3ed TpU  HU3ydyeHUH oOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaKk W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSITHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIMIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMUHBI U €TUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypcBhl.

TexHomorust: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MUIIEBAs
MPOMBINJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XMMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIIbHOCTHBINA TTOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYaIOIUMHUCST POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIeCcTBa, MPUHITHIMH B OOIIECTBE
HOpMAMM U  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OMbBITA TO3HABATEILHON M TPAKTHYECKON JCSATEIBHOCTU
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M TpaBWIax MEXKJIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX U TO3HABATEIbHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIEPUMEHTOB;



CIIOCOOHOCTH TMOHUMAaTh W MPUHUMATh MOTHBBI, HaMEpEHUs, JOTHKY U
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JTOCTHXKEHHS] HAyKd €CTh pe3yjbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(OpMAIK O MEPEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 3J0poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpalleHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HHAMWBHAYAJIbHOTO M  KOJJIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIEeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3auyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpaeKTOPHUHU
oOpa3oBanus, Oymymied mpodeccuu U peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA



HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMaHHUA TJI00aJbHOTO XapakTepa 3KOJOTHYECKHX NpoOJieM, BIIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

aKTUBHOTO HENPUATHS JEHUCTBHUM, NPHUHOCALIUMX BpEN OKPYKAIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OmbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOILECTBEHHON MPAKTHKY;

NOHMMaHHA cCHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHWHU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIIEHUU TJIOOATBHBIX MpPOoOJIeM
YCTOMYMBOI'O Pa3BUTHS YEIIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJTydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHUs! SBJICHUH OKPY’KaoILEero MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE Hay4HBIX (PaKTOB U UMEIOIIUXCS JAHHBIX C LEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON

JESATEIBbHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4YyHOM KapTHMHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJlbHbIE Y4eOHbIE NEWCTBHs (TO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHOW M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMU
NeCTBUSMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEIu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C IMOCTABJICHHBIMU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHWS M KPUTECPUHU I KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMST B paccMaTpUBAEMbIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XMMUYECKON peaKkIuu
— TIpU pEIICHUH Y4eOHBIX TMO3HABATEIHHBIX W MPAKTHUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbIE MOJICIIbHbBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:



BJIa/IETh OCHOBAaMH METOJIOB HAYYHOT'O MO3HAHMS BELIECTB U XHMHUYECKUX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENHFHO IOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEA0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3INYHbIX METOOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MPEICTaBIICHMUS, KPUTHYECKU OLIEHUBATh eé JIOCTOBEPHOCTD 17}
HEMPOTHUBOPEYHBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PAa3TUYHBIE METOMABI MPHU TOUCKE U
orbope wuwHPOpMANMK, HEOOXOAMMOW JUIS BBIMOJHEHWS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaIMel: MPUMEHITh MEXIPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TeMbl B XOJE UaIora u/uin
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHIMOJTHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOro mpoekTa U (OpMyIUpPOBATh BHIBOIbBI
o pe3yjibTaTaM MNPOBEACHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUS MO3ULIUN B
X0J1e 00CYy X IeHHS M1 OOMEHa MHEHUSMH.



OByajieHUe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpe/jaraéMblid  aJrOpuT™M JCHCTBUN MpuU
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTA HA OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

cOPMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM Cpefe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHYECKUW JJIEMEHT, aToM, JJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpPHBIN 00bEM, YIIIEPOIHBIN CKEIeT, PYHKIIMOHANIbHAS TPYIINa, paguKal,
MU30MEPHSI, ©30MEPBL, TOMOJIOTMYECKHUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpKAIME COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSA); TEOPUM M 3aKOHbI (T€OpUS CTPOCHUS
oprannueckux Bemects A. M. ByTtnepoBa, 3aKk0OH COXpaHEHUSI MAacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE MNOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BaXXHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOMN JEATETbHOCTU YEJI0OBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMHMCAHUU COCTaBa, CTPOSHUSI ¥ MPEBPAIICHUN OpraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJIs
COCTAaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMyaT OpraHMYECKWX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIEM MOJIEKYJl OPraHMYECKHX BEHIECTB JI MJUTIOCTPALUM MX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTb KM Ha3BaHUS II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMalbIeru], aleTaiblIerusl, MypaBbuHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACIOTA, CTEAPUHOBAs KUCIIOTA, TIIFOK03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpTraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHSATH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOICTBA THUNUYHBIX MPEICTABUTEICH PAa3JIMYHBIX KJIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTu0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTaabJerul, MypaBbHHasi U YKCYCHasl KUCJIOTHI, TJII0K03a, Kpaxmal, HeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YpPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHUA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBINA ra3, yroiyb), CHOCOObI UX NEPEPAOOTKH U MPAKTUUECKOE
MIPUMEHEHHUE TTPOJIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKkiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBICHHUM (HAOII0ICHNE, N3MEPEHNE, SKCIICPUMEHT, MOJICJIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXKe MpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (ITPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyUEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUM OPTAaHUYECKUX BEIIECTB,
JeHATypanus OETKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMH OETTKOB) B COOTBETCTBUU



C TMpaBWJaMU TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHnH C BEMIECTBAMHU W
7a00paTOpHBIM ~ O0OpYAOBaHHEM, MPEACTABIATh  PE3YyJIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUN COOTBETCTBYIOLIUMX pEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u 1pyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBHSA HA >KUBBIE OPTaHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
I'PAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYSCKUX 3a7ad U AKOJOTHYCCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpe/ie;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MMOHATUS (XUMUYECKHI DJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIAPHBIN OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacCChl BELIECTB, 3aKOH COXPAHCHUS W IMPEBPALIECHUS SHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,



COCTaBE, MOJIyYEHUH U 0€3011aCHOM HCMOJIb30BAHUM BAKHEUIINX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAEIIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XWMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJaccy/TpyIine
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
N. MenaeneeBa u I€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynnaMm [lepuognueckon cucreMbl xuMmudeckux 3iemeHToB . 1. Menneneesa;

Cc(OPMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh  (OMMCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIAaCCU(UUHUPOBATH XUMHUYECKHE PEAKLUUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUI COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IUUHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUUU UAYT J0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHSTHUS «MacCOBast I0JIs BEIIECTBA B paCTBOPE», 00 BEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pPEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub»y U «HeMetamnel») B COOTBETCTBHM C MPAaBHIAMHU TEXHHKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JJAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAKOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMacCHOCTh BO3IEUCTBUS HA KUBbIC OPraHU3MbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIIEHUS |
MpPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmm4yecTBO 4acos JJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB u undpoBbie
Ne n/m P Konrpoabueie IIpakrnyeckue (undp )
TeM MPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padéoTbI padoThI
pecypchbl
Pa3znes 1. TeopeTnyeckne 0OCHOBBI OPraHUYeCKOl XUMHHU
[IpenmeT opraHnyeCcKON XUMHH.
1.1 Teopus cTpoeHU OPraHUYECKUX 3
coenuHenui A. M. bytneposa
Nroro no pazneny 3
Paznen 2. YriieBoaopoabl
21 [IpenenpHbIe YTraeBOIOPOIBI — 2
' aJIKaHbI
29 HenpenenbHbie yriieBOIOPOIBI: 5 1
' AJIKEHBI, aJTKaIUCHbI, aJTIKUHBI
2.3 ApomaThiecKkue yrieBoa0pPO bl 2
[IpupoaHbIE HCTOYHUKHU
2.4 YIIE€BOAOPOIOB U UX 3 1
nepepadboTKa
Uroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamme OpranHnyeckue coe{uHeHust
3.1 Cruptel. DeHon 3
Anpnerunsl. Kap6oHOBBIE
3.2 JICTHAEL. Bap 7 1

KUCIIOTHI. ClI0KHBIC A(UPBI




3.3 ‘ VrieBoanl 3
Hroro no pazmemny 13
Pa3nes 4. A3orcoaep:kaniue OpraHnyecKue coenHeHn st

4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku 3
Htoro mo pazneny 3
Pasnes S. BeicokoMOJIeKYJISPHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. BonokHa 2
Wtoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME




11 KITIACC

KoJsm4yecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabnsie IIpakTnyeckue (unp )
NporpaMMmbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypcsbl
Paznen 1. TeopeTrnueckne 0CHOBbBI XUMUM
CrpoeHne aToMOB.
[Iepronnyeckuil 3aKOH U
1.1 [lepuoanueckas cuctema 3
XAMHAYECKHUX 31emeHToB 1. U.
MenpeneeBa
12 Crpoenue BenecTna. 4
' MHoroo6pa3ue BeniecTB
1.3 XUMHUUYECKUE peaKIun 6 1 1
Nroro no pazneny 13
Pa3znes 2. Heopranuieckasi Xummsi
2.1 MeTamisl 6 1
2.2 HemeTtamnabl 9 1 1
23 CBs13b HEOPraHUYECKUX U 9
' OpTraHUYECKUX BEIIECTB
Uroro o pazneny 17

Pa3zgena 3. Xumud ¥ :Ku3HbL

3.1

XUMUA U )KU3Hb

Hroro no pazneny




OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Koan4yecTBo yacon Jara
oW/ Tema vooKa B K 0 - JIeKTPOHHBbIE HU(PPOBHIE
yp cer OHTPO.IBRH PAKTHHECK y o0pa3oBaTesibHbIE PecypChl
1 0 ble padoThI ue padoThbl s
Hpenver y https://resh.edu.ru/subject/29/10
OpraHuyvecKoi / httos://bvb-
1 XHUMUH, €€ 1 £ APS./AOVD-
’ kb.ru/lessons/yxY2BX3xdk5V5
BO3HHUKHOBCHUC, mm
pa3BUTHE U 3HAYECHUE -
Teopus cTpoeHus
OpPraHUYECKHUX https://resh.edu.ru/subject/29/10
5 coequHeHnit A. M. 1 / https://bvb-
bytnepoga, eé kb.ru/lessons/yxY2BX3xdk5V5
OCHOBHBIE rnm
TIOJIOKEHUA
[Ipencrasnenue o
KJIacCU()UKAITUH
OpPraHNUYECKUX
BEILECTB.
3 Homenknarypa 1 https://resh.edu.ru/subject/29/10
(cucremaTuueckasi) u /
TPHUBUAJIBHBIC
Ha3BaHUA
OpraHUYECKUX

BCIICCTB



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://bvb-kb.ru/lessons/yxY2BX3xdk5V5rnm
https://bvb-kb.ru/lessons/yxY2BX3xdk5V5rnm
https://bvb-kb.ru/lessons/yxY2BX3xdk5V5rnm
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://bvb-kb.ru/lessons/yxY2BX3xdk5V5rnm
https://bvb-kb.ru/lessons/yxY2BX3xdk5V5rnm
https://bvb-kb.ru/lessons/yxY2BX3xdk5V5rnm
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

AJKaHBI: COCTaB U

https://resh.edu.ru/subject/29/10

4 CTpPOCHHE, /
TOMOJIOTHYECKUH DS -
MeTtaH u 3TaH —
5 IpOCTeHIIINe https://resh.edu.ru/subject/29/10
MIPEICTABUTEIIN /
aJIKaHOB
5 AJIKEHBI: COCTaB U https://resh.edu.ru/subject/29/10
CTpOEHHME, CBOMCTBA /
OTUWJIEH U MPONUICH
v — MpOCTEeHUIIHe https://resh.edu.ru/subject/29/10
MPECTABUTEIH /
AJIKCHOB
[IpakTnueckas
8 E??Oogaqfi:l'e O https://resh.edu.ru/subject/29/10
Y /
Y U3Y4YECHUE €TO
CBOMCTB»
AJkagueHsbl.
byranuen-1,3 u
9 MeTmioyraaueH-1,3. https://resh.edu.ru/subject/29/10
[Monyuenue /
CHUHTETUYECKOTrO
Kay4dyKa 1 pEe3UHbI
AJIKMHBI: COCTaB U
10 0COOEHHOCTH https://resh.edu.ru/subject/29/10
CTPOCHUS, /

TOMOJIOTUYECKUU PSIL.



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

AneruiieH —
MPOCTEUIININ
MPEJICTABUTEND
AJKUHOB

11

12

13

Breruncnenud mo
YpaBHEHUIO
XUMHUYECKOUN peaKiuu

ApeHbl: OeH3011 U
TONy0JI. TOKCHYHOCTh
apeHoB
I'enetnueckas CBs3b
YTJIEBOIOPOJIOB,
MPUHAIICKAIIX K
pa3JIMYHBIM KJIaccaM

https://resh.edu.ru/subject/29/10
/

https://resh.edu.ru/subject/29/10
/

https://resh.edu.ru/subject/29/10
/

14

[IpupoHsie
HMCTOYHUKHU
YTJIEBOJOPO/IOB:
MIPUPOJHBIN Ta3 U
MOMYyTHBIE HE(PTIAHBIC
ra3bl, HeQTh U
MIPOAYKTHI €€
nepepaboTKu

https://resh.edu.ru/subject/29/10
/

15

[Ipuponsie
HMCTOYHUKHU
YIJIEBOJOPOJOB:
MPUPOJHBIN Ta3 U
MOMyTHBIE HE(DTIHBIC
ra3bl, HeQTh U

https://resh.edu.ru/subject/29/10
/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

MPOJYKTHI €€

nepepadboTKu
Konrponsuas pabora https://resh.edu.ru/subject/29/10
16 0 pas3eny /
«YTIIE€BOIOPOIBI» -
[IpenenbHble
OAHOATOMHDIC https://resh.edu.ru/subject/29/10
17 CIIUPTHI: METAHOJ U |
ata”ol. Bogopoanas -
CBSI3b
MHoroaromHsie
18 CTIMPTHI: https://resh.edu.ru/subject/29/10
STHJICHIJIUKOIb U /
TJIUIEPUH
DeHOII: CTPOCHUE
MOJIEKYJIbI,
19 busnueckue u https://resh.edu.ru/subject/29/10
XUMHUYECKHUE /
CBOMCTBA,
MIPUMEHEHUE
AJbICTUIBI:
20 bopmanpaerua u https://resh.edu.ru/subject/29/10
aleTajJbIeT U/, /
AlleToH
OIIHOOCHOBHEIE
21 NPEICIIbHBIC https://resh.edu.ru/subject/29/10
KapOOHOBBIC /

KHNCJIOTHI:



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

MypaBbUHAas U

YKCYCHast
[IpakTnueckas
99 pabota Ne 2. https://resh.edu.ru/subject/29/10
«CBoiicTBa pacTBopa /
YKCYCHOM KUCJIOTBI»
CreapuHoBas u
93 E:Ei?ﬁi’;ggfggf’ https://resh.edu.ru/subject/29/10
BBICHINX KapOOHOBBIX /
KHUCJIOT
Mpbia Kak coyu
24 BBICIITNX KapOOHOBBIX https://resh.edu.ru/subject/29/10
KHCJIOT, UX MOIOIIIEE /
TIEUCTBHUE
Crnosxnble 2puphI KaK
HPOHIBOIHRIC https://resh.edu.ru/subject/29/10
25 KapOOHOBBIX KUCJIOT. /
['uaponu3 ciroKHBIX -
3¢upoB
Kupsl: ruaponus,
26 NpUMEHCHHE, https://resh.edu.ru/subject/29/10
Ounosoruyeckas poJib /
AKUPOB
VTreBobl: COCTAaB,
97 KiIaccuukanus. https://resh.edu.ru/subject/29/10
Baxkuetimme /

npCaACTaBUTCIIMN:



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

III0K03a, (PPYyKTO3a,
caxaposa

Kpaxman n
28 LEJUTIOJI03a KaK https://resh.edu.ru/subject/29/10
HPHUPOIHBIC /
MOJIUMEPHI
KonTponbhas pabota
29 z;%;gg?;coﬂepmam https://resh.edu.ru/subject/29/10
/
1€ OPraHUYeCKUe
COCIUHCHUS
30 AMWHBI: METUJIAMHAH https://resh.edu.ru/subject/29/10
1 aHWINH /
AMMWHOKHCJIIOTHI KaK
amdoTepHbIe
31 OpPraHUYECKHE https://resh.edu.ru/subject/29/10
COEIMHEHUS, UX /
OMOJIOrNYecKoe
3HaueHue. llenTuapl
benkn kak
32 MIPUPOJTHBIC https://resh.edu.ru/subject/29/10
BBICOKOMOJICKYJISIPHBI /
€ COCIMHCHUS
OCHOBHBIE IOHATHS
33 XUMUN https://resh.edu.ru/subject/29/10

BBICOKOMOJIEKYJIIPHBI
X COeIUHEHNH

/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

OCHOBHBIE METObI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBI
X COCJIUHCHUM.
[Inact™maccsl,
Kay4dyKH, BOJIOKHA

34

https://resh.edu.ru/subject/29/10
/

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

34



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KIIACC

Ne
n/ Tema ypoka
n

XUMHUYECKHUM JIEMEHT.
1 ATOM. DJEKTpOHHAs
KOH(HTrypalusi aTOMOB

Kosn4yecTBO 4acoB

Bcer
0

KouTpoJibH
ble padoThbI

IIpakTnyeck
ue padoThl

Hara
H3y4YeHH
|

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTeJibHbIE

pecypchbl

https://resh.edu.ru/subject/29
111/

[Tepuoauueckuii 3aK0OH U
[Tepuoanueckas cucrema

N. Menneneena, ux CBs3b
C COBPEMEHHOU TEOpUEN
CTPOEHHS aTOMOB

XUMHNYCCKUX 3JICMCHTOB I[

https://resh.edu.ru/subject/29
111/

3aKOHOMEpPHOCTHU
U3MEHEHHUS CBOMCTB
XUMHYCCKHUX PJIEMEHTOB U
WX COCJIMHECHMH 10
rpynmnaM 1 nepuoaaMm.

3 3HaueHue
MEePUOANYECKOTO 3aKOHA U
CHCTEMBI XMMHUYECKHUX
anemenToB . 1.
MeneneeBa B pa3BUTUU
HayKH

CtpoeHue BelecTna.

4 XuMuueckas CBsI3b, €€
BHU/JIBI; MEXAHU3MBI

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

06pa30BaHHSI KOBAJICHTHOM
CBs3H. BOI[OpOI[Ha}I CBA3b

BaneHnTHOCTB.
DJIEKTPOOTPULIATEBLHOCTD.
CrernieHb OKHUCIICHHS.
BemectBa MOJIEKYJISIPHOTO
1 HEMOJIEKYJIIPHOTO
CTPOCHUSA

[loHATHE O TUCTIEPCHBIX
cuctemax. VIcTuHHBIC 1
KOJUIOUHBIE PACTBOPBI.
MaccoBas 1078 BelecTBa
B pacTBOpE
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIVHEHNH.
I'eneTnyeckas CBS3b
HEOPTaHWYECKUX BEIIECTB,
PA3JIMYHBIX KJIACCOB

Knaccuduxanus
XAMHUYECKUX PEAKIUH B
HEOPraHU4ECKOU U
OPTaHUYECKON XUMUHU.
3aKOH COXPAHEHHUSI MaCChI
BEILIECTB; 3AKOH
COXpaHEHHUS U
MIPEBPALIEHUS SHEPTUU

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IIpu XUMHYCCKHUX
PCaAKIUAX

10

CKOpOCTh pEaKIIUH.
OOpaTuMble peaKIuu.
XUMUYECKOE PAaBHOBECHE

[TpakTrueckas padorta No
1. « Bimsinue pa3inaHbIX
(hakTOpOB Ha CKOPOCTh
XAMHWYECKON pEaKIum»

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/

11

DNeKTPOIUTHYECKAS
nuccornuanus. [lonstue o
BOJIOPOTHOM TTOKa3aTelie
(pH) pactBopa. Peakiun
MOHHOT'O OOMEHa.
['maponu3 opraHnvecKux u
HEOPTaHUYCCKUX BEIICCTB

https://resh.edu.ru/subject/29
111/

12

OkucauTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. [Toustue 06
AJIEKTPOJIN3E PACIIIIABOB U
pacTBOPOB COJIEN

https://resh.edu.ru/subject/29
111/

13

14

KonTtponbsHas pabota 1o
pasneny «Teopetnueckue
OCHOBBI XUMUU

Mertaiibl, UX TOJIOKEHHUE
B [leproanueckou
CUCTEME XUMHYECKUX
sanemeHToB J{. U.

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Menneneena u
0COOCHHOCTH CTPOCHUSI
atoMoB. OO1111E
¢duznueckue cBocTBa
METAJIJIOB

CruaBbl METAJIJIOB.

https://resh.edu.ru/subject/29

15 DIIEKTPOXUMHUYECKUAN PSJT 11/

HanpsHKEHUN METAJLIIOB —

XHUMHUYECKHE CBOMCTBA

BAKHACHITIX METAIIOB https://resh.edu.ru/subject/29
16 (HaTpuil, Kaaui, KaJIbIUH, 11/

MarHuu, a;lfOMUHUAN) U UX B

COCIMHECHUI

XUMHYECKUE CBOHCTBA https://resh.edu.ru/subject/29
17 XpoMa, MU U X 11/

COCTMHEHHI ==

KHUMHYCCKUE CBOHCTBA https://resh.edu.ru/subject/29
18 IIMHKA, >Kenf:3a " UX 11/

COCTMHCHHI

[Tpaktruueckas pabora No

2. "Pemenne https://resh.edu.ru/subject/29
19 AKCIIEPUMEHTATLHBIX 11

3a71a4 110 TEME —

«Metamie"

Hewmetamnel, nx
20 ITOJIO’KEHHE B https://resh.edu.ru/subject/29

ITepuonnueckoii cucreme

XUMHYECKHUX 3J1eMEHTOB /1.

11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

H. Menneneena u
OCOOCHHOCTH CTPOESHUSI
aTOMOB

dusnyeckue cBoCTBa
HEMETAIIJIOB. AJIJTIOTPOTIHUS

https://resh.edu.ru/subject/29

21 HEMETaJUIOB (Ha IIpuMepe 11/

KHCJIOPOJ1a, CEPHI, E—

docdopa u yriaeposa)

XHUMHYECKUE CBOHCTBA https://resh.edu.ru/subject/29
22 raioreHoB, Cepbl M HX n1/

COCTMHCHMI —=

XHUMHYCCKUE CBOHCTBA https://resh.edu.ru/subject/29
23 a3ota, hocdopa u ux n1/

COCTMHEHHI =

KHUMHUCCKUE CBOHCTBA https://resh.edu.ru/subject/29
24 yIVIepOZa, KPEMHHS 1 MX 11/

COCTMHCHHI ==

Hpunmenenue paxueiumx https://resh.edu.ru/subject/29
25 HeMeTaJ'IJ'IO}i U UX 11/

COCTMHEHHI ==

O0o0Omenue u

cUCTeMaTH3alusl 3HaHUH!

o teme «HemeTranb.
26 Brraucienns mo https://resh.edu.ru/subject/29

YPaBHEHUAM XUMHUUYECKUX
peakuuii u
TEPMOXUMHUYECKUE
pacyEThl

11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

27

[TpakTuyeckas padora Ne
3. «Pemenue
AKCIEPUMEHTAIIbHBIX
3a71a4 110 TEME
"HemeTtamibs"»

https://resh.edu.ru/subject/29
111/

28

KontposnbsHas pabota o
TeMam «MeTamib» u
«Hewmetamnsiy/Beepoccuii
CKas nmpoBepoyHasi paboTa

https://resh.edu.ru/subject/29
111/

29

30

31

32

Heoprannueckue u
OpraHUYECKUE KUCIIOTBHI.
Heoprannueckue n
OpraHU4eCKUEe OCHOBAHUS

AmMdoTepHbie
HEOPraHUYECKHUE U
OpraHUYeCcKue
COCIMHCHUS.
I'eneTnyeckas CBS3b
HEOPTaHWYECKUX U
OPTaHUYECKUX BEIICCTB

Poap xumnu B
oOecrneueHNN
AKOJIOTUYECKOM,
DHEPTETUYECKOU U
MMHIIEBOI OE30ITaCHOCTH,
Pa3BUTHUN MEIUIMHBI
[IpencraBnenus 00 00X
HAyYHBIX MPUHITATIAX
MTPOMBITIUICHHOTO

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/

https://resh.edu.ru/subject/29
111/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IMOJIyUCHUA Ba)KHEHIINX
BCIICCTB

YenoBek B MUpE BELIECTB

https://resh.edu.ru/subject/29

33 U MaTepuajoB 1 111/
XuMUS 1 3]I0POBHE https://resh.edu.ru/subject/29
34 1
yeJa0BeKa /11/
OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O
IMPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA
* Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemienne»
* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA
[Ipumepnsie paGoume mnporpammsbl. Ilpenvernas nuHus yuyeOHukoB O. C.
["abpuensna, U. I'. OctpoymoBa, C. A. CnaakoBa. 10—11 kaccel : yue6. nmocodue
U1 0011e00pa3oBaT. OpraHu3aluii : 6a30BbIi ypOBEHb
[Mabpuensn Omner Cepreesuu WsnmarensctBo: IlpocBemenue, Cepusi: XumuslO
kiacc. ['abpuensn O.C I[IpoBepounbie U KOHTPOJIbHBIE pa0OThl. ba3oBbIil ypOBEHB.

dI'oC

['abpuenssn Omner CepreeBuu WMsparensctBo: IlpocBemenne, Cepus: Xumwsl 1
kiacc. ['abpuensn O.C IIpoBepounble U KOHTPOJIbHBIE paOOThl. ba3zoBblil ypOBEHb.
dI'oC

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/

https://100ballnik.com/

ECO

KoHnctpykTop paboumnx nporpamm



