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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3aunuax Poccuiickoit
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHUST U TpPeOOBaHM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
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 TPUPOAHON cpene. Peanusyercs xumuueckoe 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 TIPUPOJBI M B MaTEpPUAIBHOW KU3HH OOIIECTBA, a TaKke C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI M YeJOoBeKa, KOTopoe (PopMUpYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMUS», 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 o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHMsSI BCEro MHOTooOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3YyYEHHI0 ydyeOHOro marepuajia U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DBJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHUs B mpeamere «XUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00ydYarolMMcs TPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomoyHseTrcss B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHUS CHOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBS3U XUMHUM C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B ITO3HABATEILHOW M MPAKTHYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1au. B 11e1oM cojepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  HM3YUYEHHUS]  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh NPHUPOJHBIX SBICHUN NYTEM OHKCIEPUMEHTA U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMH M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peEUIeHUs MpoOJieM, TIOUCKa, aHaiu3a |
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3PEHMs TJIABHBIMU LEISIMH HM3y4YEHUS MpEeaAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKiui, HEOOXOIUMBIX UId MPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
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 o0panieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIEeH CTEeNeHH OTHAéTCS  MPEANOYTECHHE
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 TIOJIYYCHHUS 3HAHUW M NMPUMEHEHUS WX B PEANbHOU >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,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHre y OOyYarOmIMXCsS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXkKe i1 OICHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETAaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJU B PEHICHUH TJIOOATBHBIX MPOOIEeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX DPEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COIJEP)XAHUE OBYUYEHUASA

10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHMHU

[IpeameT opraHn4YecKOi XMMHU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHbIE 1010)KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OopraHudeckux BemecTB. ['omonorus, wu3oMmepus. XuUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o kinaccupukanuu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHMYEeCKUX COEIUHEHUN (CUCTEeMaTH4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W



ONKMCAHUE AEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILIECHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

Yriaesopopoasl

ATKaHBI: COCTaB W CTPOEHUE, IOMOJIOTMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuu 3aMenIeHus] U TOPEHUs), HAaxOXKJIEHUE B MPHUPOJAE, IOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIECH U IPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TIUApPATAllUU, OKHUCICHUS WU
MOJINMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueH-1,3: cTpoeHHe, BakKHEUIIHE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (DHU3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKUE U XUMHYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUSA), MOIYYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoenue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYyYeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
pPa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii Ta3 W NONMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KATATIUTUYECKUi), Tupoiu3. [IpomyKTh
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIl
yrojib U MPOAYKTHI €r0 MepepadoTKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MonaenupoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOreHONPOU3BOIHBIX, TPOBECHUE NPAKTUUECKON PabOThI: MOJyY€HHUE ITHIICHA
Y U3yYEHHUE €T0 CBOMCTB.

PacuétHrble 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WIIU MIPOAYKTOB PEAKIUH).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs




[IpenenpHble OQHOATOMHBIE CHUPTBL. METAaHOT W 3TAaHON: CTPOCHHE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (pEaklUM C AaKTUBHBIMH METaJJIaMH,
rajoreHoBOJIOPOJIaMHi, TOpPEHUE), NpUMEHEHHE. BOJIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJITaMU, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunibl U kKemownwvl. DopMmanbiaeruj, —aneTanbACTHN:  CTPOCHUE,
bu3NYecKue U XUMHYECKHE CBOWCTBA (pEaKIIMU OKHCIICHHWS M BOCCTAHOBJICHUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpejeNibHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHAasi KUCJIOTBI: CTpOeHUE, (hU3NYECKe U XMMUYECKUE CBOWCTBA (CBOMCTBa,
oOmme A Kiacca KUCIOT, peakuus dTepU(PUKALK), TOJYyYEHUE U IPUMEHEHUE.
CreapuHOBasi U OJEHMHOBAsl KHUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxxHble 2(QUpPbBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponus
cioxkHbIX 3¢upoB. XKupsl. ['unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

YrneBonpl:  cocTtaB, KiacCU(UKAIUsS  yriaeBoJAOB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTedimmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBa (B3aMMOJICUCTBHE C
rugpokcuom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKACHUE B MPHUPOJIEC, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunrtes. pykTo3a Kak H30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie nmoauMepbl. CTpoeHUEe Kpaxmania U
uetonao3bl.  dusnueckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKWCIEHUE ATaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3ammMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIHH ).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJFOICHUE W OMKCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpAIUs OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa MeXIpeaAMETHBIX CBSI3€UM MPU U3YYEHUU OPTraHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIYHOCTh, HAOII0IeHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HDHEPreTUYECKU ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIbI, TTOJIE3HBIE HCKOTAEMBbIE, TOILITUBO,
pecypchl.



TexHOmorus: TNHILEBbIE MPOAYKTbI, OCHOBBI PALMOHAIBHOTO MUTAHUSA,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparsl, MaTEpPUAIIBI U3
VMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUI 3ieMeHT. AToMm. SIpo aroma, H30TONBI. OJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpesiesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XUMMHAYECKUX JJIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xuMuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKUX DJIIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM U IepUuoaaM.
3Ha4YeHUe NMIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HETOJIsIpHAas W TOJspHAas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukanmss — XMMHYECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOoCTh peakiuu, e€ 3aBUCUMOCTh OT Pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHoecus. [Ipunmun Jle [larenbe.

Dnextponutnyeckas nuccormanus. CuibHbIC U cadbie deKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONMPEIEICHUE CPENbl PACTBOPOB BEUIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHUEM IOHATUS «MACCOBas
JTOJISI BELIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucreMe XMMHUECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUsS BEHIECTB M HX MPEBPAIICHUN:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAaKIIMU Ha KATUOHBI METAJIIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIH OTHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IOHSATME O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJIyYeHUS] BaXKHEHIINX BEIIECTB.

YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAOB: BAXKHEWIIWE CTPOUTEIbHbBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XUMHSLT W 3[0pPOBbE YEJIOBEKAa: IMPAaBHJA HCIIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E€30MACHOTO MCIIOJIb30BAaHUS MPENapaTOB OBITOBOM XUMUHU
B [TIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHU4eCKoW XUMUH B 11 Kacce OCyIIEeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KiIacCU(pUKALM, NEPUOAUYHOCTh, HAOIIOJCHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

duznka: MaTepusi, IHEPTHsl, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MTOPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pECypCHI.

TexHonorusa: XUMH4YecKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

[INTTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS

oOydJaromuMHuCs TporpaMM cpeaHero ooOmero oOpa3oBaHusi (JIMUHOCTHBIM,



METalpeAMETHBIM W NpeaMeTHbIM). HaydHo-meToauyeckold OCHOBOW s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o01miero o0pa3oBaHMsI BBIJICICHBI CISAYIOMNAE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX Tpaaulluii 6a30BON HAYKH XUMUH;

TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIIUXCsl PYKOBOJICTBOBATHCS B CBOECH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHS» JOCTHTalOTCs B
€IUHCTBE Y4YeOHOM UM BOCHUTATEIBHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM Y  TOpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  MpoLeccaMm
CaMOIIO3HAHMUS, CaMOpPA3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHA IpeaMera «XHMHUS»  OTPaXaroT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPpU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIHU3€ PAa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS



LHEHHOCTHOTO OTHOLIEHHWS K HWCTOPUYECKOMY UM HAyYHOMY HAcCIJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAI[UH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIECHHWE M IMOCTYNKH CBOMUX TOBAapUIIEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
ITOBCEHEBHOM U3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILIECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JpPYrux BUAaX
NesTEeIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUH M0 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYaJIbHON TpaeKTOpUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX



IUIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLMAIIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTHMUECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4YMs Pa3BUTOrO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CIEeUU(PUKH XMMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
IMBHJIM3AMM: B €€ TyMaHUCTHYECKON HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUUI
YCHEIIHOTO0 TpyJa W OKOJOTUYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHUSA, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTHU HCIOIb30BAThH
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECCKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeHCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (GYyHKIHOHAIBHON
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKue JeCTBUSL:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aHMMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;



YCTAHABJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXKIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuu — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

(GOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 3a XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
JEATEIIbHOCTH, TMPOSBISITE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHECHHUIO Ppa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUs, CIPAaBOYHBIE MMOCOOU,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTE;

bopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOW IS BBINOJHEHUS YYEOHBIX 3ajay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBIOMpPAaTh  ONTUMalbHYIO  (GOpMy  MpencTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpamMmbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIaeMOM TeMbl B XOJI€ AUAJIOTa W/UITU
JTUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIIIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3a]auH;

BBICTYNIATh C MPE3EHTAUEN pe3yJbTaTOB IO3HABATEIBHOW JESTEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECAOBAHUIO CBOMICTB
U3Yy4YaeMbIX BEILECTB, pealn3alund y4eOHOro npoekta u (hpopmMyaupoBaTh BbIBOIbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIBHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ eKTUBHBIN Ccroco0 MX peneHuss ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

NPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHU
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHHs] MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[I0OPOBBIO M MPUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas



CBsI3b, CTPYKTypHas ¢dopmyna (pa3BépHyTass W COKpamiéHHasi), MOJIb, MOJISIPHAS
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpYIIIa,
paauKai, U30MepHs, H30MEPhI, TOMOJIOTHYECKHUM Psifl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHUCIIOPOJ U a30TCOJEpXkAIIUe COCAUHEHUS, MOHOMEp, MOJMMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XWMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS NPUYMHHOCTA W CHUCTEMHOCTH XHUMHMYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUM Ba)XHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOHN JACATEIPHOCTH YEIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKUA TOHSATHH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OIMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHPOBAHHOCTh YMEHHH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBJIMBATh MOJIEIIM MOJIEKYJ OPraHUYECKUX BEIIECTB JUISl WIUTIOCTPALIUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUH YCTaHABIWBATh MPUHAJIC)KHOCTh H3yUEHHBIX
OPTraHWUYECKHUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne coequHeHuN (yriieBOJOPOAbl, KHUCJIOPOJ U a30TCOJEpKaIue
COCIIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO0
cuctematudyeckoit Homenknarype (IUPAC), a Taxke NpUBOAUTH TPUBUAIHHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITHICH, IMPOTMMIICH, alleTUJICH,
STWJICHTJIMKOb, TIHIECPUH, (eHOoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsSI KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh, YMEHHS OINPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

cOpPMHPOBAHHOCT,  YMCHHHM  XapaKTEpPU30BaTh  COCTAB, CTPOCHHE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJIEH, alleTUJIeH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH307, METaHON], ITAHOJ, STUJICHTIMKOD,
TIIALEePUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI003a, aMIHOYKCYCHAsI KUCII0Ta), WILTIOCTPUPOBATh TCHETHUECKYIO



CBSI3b MEXJY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHX PEAKLIHN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOPMHPOBAHHOCT, YMEHUHA TIPOBOJAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOM 3HaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXE IpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCIIEPUMEHT (IPEBPAILEHUS OPraHUYECKUX BEIECTB [IPU HAIrPEBAHUHU, ITOTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUHU, I[BETHBIC pPEAKIMH OEIKOB) B
COOTBETCTBMM C TpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOAaTh  TpaBUJia  AKOJOTHYECKU
1eJecO00pa3HOro TMOBEAEHUST B OBITY MU TPYAOBOM JIE€ATENbHOCTH B LEISIX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICHCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTs Ha mpumepax CrocoObl
YMEHBIIICHUSI W TMPEJOTBPAlICHUST HMX BPEIHOrO0 BO3JCHUCTBUSI Ha OPraHU3M
YEJI0BEKa;



JUIsT OOYYarOIIUXCS ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUH: O XWUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHM B TIO3HAHUM SIBICHUUN
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUsI MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JI€MEHT, aToM, u3otom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAs, MOHHAsI, METATUYECKAs, BOJOPOAHAS ), KPUCTAIITUYECKAs pEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, IJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUsI SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKalllue B OCHOBE MOHUMAHUS MNPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM S TEIILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIC NPHU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWUU HEOPTaHUYECKUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYIH) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEHIECTB H  YPAaBHCHHM XMMHUYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHMYECKUX BeEIIeCTB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U IPYTHE);



c(hOpPMHUPOBAHHOCTh YMEHUM OMPEACIISITh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs!, METAJUTMYECKasi), XapakTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCIIOThI, aM()OTEPHBIEC THAPOKCUIBI, COJH );

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOANIECKOro 3aKoHa [1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

chOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 14 mnepuonoB llepuonnueckon cucTteMsl
xumuaeckux snemeHToB JI. M. MeHneneeBa, WCIONB3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEAUHEHHI
o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPAKAATh CYUIECTBOBAHME T€HETHYECKOM CBSI3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMUHbIM TIpU3HaKaM (YUCIYy U COCTaBYy pPEarvpyrolinx BEIIECTB, TEIJIOBOMY
adekTy peaknuu, U3MEHCHHIO CTEIICHEW OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
peakium, y9acTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS pPeaKIii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, TIPU KOTOPBIX ATH PEAKIMU UAYT 0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPKIAIOIIIE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;



c(OPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEero Bo3aehcTus (nmpunnumn Jle [latense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO POU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIH NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
pU XMMHYECKUX PEaKIUsAX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOLIUX B PEaKIUU
BEIIECTB, TEIJIOBOTO 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/Iol U JTa0OpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe MpaBwia OOpalieHus ¢
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh YMEHHUH ITUIAHUPOBATh U BBHINOJHATh XUMUYECKHUM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENECHUE Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE pEaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIEpUMEHTa B (opMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIHil U (HOPMYIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, TuTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
1eJIeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvbpicnt mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
MpEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsT OOYYarOIIUXCS ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBbIX M CHa0OBHIAIIMX OOYYalOIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
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BEIIECTB
bubauoreka POII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru

Hroro no pazneny 17 Bubmiorexa PALL
https://resh.edu.ru
Pa3zgen 3. XuMus M KU3HL
bu6mmoreka [IOK
https://m.edsoo.ru
3.1 XUMUS U KA3Hb 4 Bubmorexa PO
https://resh.edu.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmer oprannyeckoit
XHUMUH, €€
BO3HUKHOBEHHUE,
pPa3BUTHE U 3HAYCHUE

[Tpesentauuss (MHOPOYPOK):
https://infourok.ru/prezentaciya-predmet-organicheskoj-
himii-10-klass-4554865.html Ypok ({udposas
oubmoreka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article
Buneoypok: http://school-collection.edu.ru/ Ypoxk
(Axmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-stroeniia-organiches -6447217
Buneoypok (MuTEpypoK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POILI):https://resh.edu.ru/subject/lesson/6149/

Teopus crpoeHus
OpPraHUYECKUX
coenuHenui A. M.
Bbyrneposa, €€ oCHOBHBIE
TOJIOKEHUSI

Buneoypok: http://school-collection.edu.ru/ Buaeoypox
(Mutepypox):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypoxk
(HAxmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/sostoianie-elektronov-v-
atome-s-p-orbitali-elektronnaia-konfiguratciia- _-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-stroeniia-organiches -6447217
Ypok (Hudposas 6ubmmoteka):https://app.onlineschool-
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
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https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article

IIpencrasnenue o
KJIacCU(PUKALHH
OpPraHMYECKUX BEIIECTB.
Howmenxknarypa
(cucremaTuveckas) u
TPUBUATBHBIC HA3BAHUS
OpPTaHUYECKUX BEUICCTB

AJIKaHEL: cOCTaB U
CTpOEHHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH —
MpoCTeNIINe
MPEICTaBUTENN ATKAHOB

1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-
himi/article TIpesenTanus (MHOOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Buneoypok: http://school-collection.edu.ru/ Buaeoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504 IIpe3enTtarus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-
soedinenij-5322147.html

Buneoypok: http://school-collection.edu.ru/ Bugeoypox
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
uglevodorody/alkany-stroenie-molekul-nomenklatura-
fizicheskie-svoystva Ypoxk (Lludponas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/6151/

Buneoypok: http://school-collection.edu.ru/ ITpe3entanus:
https://ppt-online.org/445176 Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/6151/

AJIKEeHBI: COCTaB U
CTpPOEHHUE, CBOMCTBA

Buneoypok:http://school-collection.edu.ru/
Vpox(AKIIACC):https://www.yaklass.ru/p/himija/10-
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https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
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OTHIIEH U IMPOIMWJICH —

klass/uglevodorody-6579439/alkeny-etilen-i-eqo-gomologi-
6898889 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-
nomenklatura-izomeriya-i-fizicheskie-svoystva

Buneoypok:http://school-collection.edu.ru/
VYpox(AKIIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-

7 MpOCTEUIIINE 6898889 Buneoypox
MIPEACTaBUTEIH AIKEHOB (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-
nomenklatura-izomeriya-i-fizicheskie-svoystva
Buneoypok:http://school-collection.edu.ru/
TpaxTadeckas paGora Ne YpOK(HKJIACC):https://www.vaklasgru/p/hlm||a/10— .
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
1. «ITony4yenue sTreHa
8 6898889 Buneoypoxk
Y U3y4YEHUE €ro . .
o (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOMCTBY :
klass/nepredelnye-uglevodorody/alkeny-stroenie-
nomenklatura-izomeriya-i-fizicheskie-svoystva
Buneoypok: http://school-collection.edu.ru/ Ypoxk
Anxanuensl. byraauen- (SIKmacc): https://www.yaklass.ru/p/himija/10-
1,3 u meTunOyraaueH- klass/uglevodorody-6579439/alkadieny-6899278
9 1,3. Tlonydenwue (Buneoypox
CUHTETUYECKOIO Kay4dyKa (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
U PE3UHBI klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-
osobennosti-svoystv-sopryazhennyh-alkadienov
AJIKMHBI: COCTaB U Buneoypok: http://school-collection.edu.ru/
10 0COOCHHOCTH CTPOEHUS, VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-

TOMOJIOTUYECKUH PS/I.
Anernnes —

klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-
gomologi-6892969 Buneoypox (MHTEPYPOK):



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969

MPOCTEUILIHI
MPEACTaBUTENb AJIKUHOB

Brluucienus mo

https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkiny-stroenie-
nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

11 ABHEHUIO XUMHUYECKOU ;
P klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-
peakiumn
nepredelnye-uglevodorody
ApeHbr: GeHson 1 Buneoypok: http://school—colIectlon.edu.ru_/ )
Ypok(AKnace):https://www.yaklass.ru/p/himija/10-
12 Tosyos. TOKCHYHOCTH . .
ADCIHOB klass/uglevodorody-6579439/areny-benzol-i-eqo-gomologi-
P 6912879
[Ipe3enTanus
I'eHeTnyeckas CBsA3b ) )
(MH®OYPOK):https://infourok.ru/prezentaciya-
YTJIEBOJIOPOJIOB, . ; , .
13 S —— geneticheskaya-svyaz-mezhdu-klassami-organicheskih-
pHRak 111 veschestv-1540148.html Buaeoypoxk: http://school-
Pa3IMYHBIM KJaccam ;
collection.edu.ru/
[IpupoiHBIE HICTOYHUKHU
yII€BOJOPOIOB:
OPUPOTHBINA a3 U .
14 pHpoa Buneoypok: http://school-collection.edu.ru/
MOMYTHBIE HEPTAHBIE
ra3el, He()Th U MPOAYKTHI
e€ mepepaboTKu
[IpupoaHbIe HCTOYHUKHU
yII€BOJOPOIOB:
OPUPOJHBINA a3 U .
15 pHpo Buneoypok: http://school-collection.edu.ru/
MOMYTHBIC HEPTAHBIC
rasbl, He(bTL %1 HpO}IYKTI)I
e€ mepepaboTKn
16 KonTponpHas pabota mo VYpoxk (AKmacce):https://www.yaklass.ru/p/himija/10-

pazneny

klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-
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«YT1eBo0pOoIb»

spirty-metanol-etanol-6569756

[Ipenenvubie
OOJHOATOMHBIC CHI/IprI .

VYpoxk (SAKmacce):https://www.yaklass.ru/p/himija/10-

17 METAHON H STAHOMN klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-
) spirty-metanol-etanol-6569756
Bonopoanas cBsi3b
MHOroaToMHbIE CIIUPTHI: Buneoypox ) )
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
18 STUWIEHIJIUKOJIb U ) — -
klass/spirty/osobennosti-himicheskih-svoystv-
TJIMIICPUH . )
mnogoatomnyh-spirtov-i-fenolov
deHot: cTpoeHUE
MOJIEKYJIBI, (PU3HYECKHE .
19 Y b B Buneoypok: http://school-collection.edu.ru/
1 XMMHUYECKHE CBOMCTBA,
MIPUMEHEHUE
AJnbpaeruasr:
20 dbopManbaerua u Buneoypok:http://school-collection.edu.ru/
areraabIerua. AeToH
OIHOOCHOBHEBIE .
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-
npeesibHbIE . ;
21 B klass/aldegidy-ketony-karbonovye-kisloty-
P ) 6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
MypaBbHUHAS U YKCyCHast
[TpakTruyeckas pabora Ne Buzeoypor . .
. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
22 2. «CBoiicTBa pacTBopa i . . .
CVCHOM KHCIIOTED klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-
yrey zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
CreapuHoBas u
OJIEMHOBAs KUCJIOTHI, KaK .
23 Buneoypok:http://school-collection.edu.ru/
MPEACTABUTEIHN BBICIIIAX
KapOOHOBBIX KHUCIOT
24 Mpbuta Kak COJIM BBICIITUX VYpoxk (POIII):https://resh.edu.ru/subject/lesson/5952/
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KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE NEUCTBUE

25

Croxuble 3(upbI Kak
MIPOU3BOIHBIC
KapOOHOBBIX KHCIIOT.
I'maponus CinoKHbBIX

a¢upoB

Ypok (Hudposas 6ubmmoteka):https://app.onlineschool-
1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article

26

Kupsr: runponus,
IIPUMEHEHHUE,
OuosornvecKas poJb
KUPOB

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

27

VYrneBoabl: COCTaB,
KIaccuukanus.
Baxmneiimue
MIPECTaBUTEIN:
TII0K03a, PpyKTO3a,
caxaposa

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

28

29

30

Kpaxman u nemronosa
KaK MPUPOIHBIE
IMOJIUMEPHI

KonTponbHas pabota mo
paznmeny
«Kucnopoaconepxaiue
OpraHUYECKUE
COCIUHECHUS

AMUWHBI: METHJIAMHH U
AHHUJINH

Ypok
(POI):https://resh.edu.ru/subject/lesson/5413/start/150714/

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

31

AMUHOKHUCIIOTHI KaK
am(oTepHbIE

Buneoypok: http://school-collection.edu.ru/
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OpraHUYECKUe
COEIMHEHMS, UX
OHOJIOrMYECKOe
3gayeHue. [lenTtuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COECUHEHUS

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

33

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCIMHCHUI

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

34

OcHOBHBIE METOBI
CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIMHEHU.
[ImacTmaccel, KaydykH,
BOJIOKHA

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

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1 https://m.edso00.ru
KOH(UTYpalus aTOMOB bubnuorexa POII
https://resh.edu.ru
[lepuonnueckuii 3akoH u [lepronuueckas bu6mmoreka [IOK
5 CHCTEeMa XUMHYCCKHUX 31eMeHToB Jl. W. 1 https://m.edsoo.ru
MenpeneeBa, UX CBSI3b C COBPEMEHHOM bubmuorexa POIII
TEOpHei CTPOCHHUS aTOMOB https:/resh.edu.ru
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCAUHEHUN 10 bu6mmoreka [IOK
3 rpynmnam M nepuojam. 3HaueHue 1 https://m.edso0.ru
MEPUOANYECKOTO 3aKOHA U CUCTEMBI bubnuorexa POIII
xuMuueckux sneMenToB .M. Menneneesa B https://resh.edu.ru
pPa3BUTHHU HAYKHU
N bubnmoreka [JOK
Crpoenue BenecTBa. XMMHUYECKast CBA3b, €€
. https://m.edsoo.ru
4 BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1
B bubmuorexa POIII
cBs3u. BogopoaHas cBs3b
HOPOl https://resh.edu.ru
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. bubnuotexa [JOK
5 Crenens okucnenus. Bemecrsa 1 https://m.edsoo.ru
MOJIEKYISAPHOTO ¥ HEMOJIEKYJISIPHOT'O bubnmnorexa POIII
CTpOEHUSA https://resh.edu.ru
6 [TonsiTue 0 mUCTIepCHBIX cucTeMax. MicTuHHBIC 1 bu6mmoreka [IOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 101

https://m.edsoo0.ru

BEILIECTBA B pacTBOPE bubnuorexa POII
https://resh.edu.ru
Knaccudukanus 1 HOMEHKIIaTypa bubmuorexa [JOK
7 HEOPraHWYECKUX COCAVHEHUN. [ 'eHeTnyeckas https://m.edso0.ru
CBSI3b HEOPIaHMYECKUX BELIECTB, PA3JIMYHBIX bubnmorexa POIII
KJIACCOB https://resh.edu.ru
Knaccudukanus XuMU4ecKux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH. bubmorexa [JOK
8 3aKOH COXpaHECHHUsI MacChl BEIIECTB; 3aKOH https://m.eds00.1U
’ bubnuorexa POIII
COXpaHEHHUs U IPEBPALLIECHUS] SHEPTUU NIPU https://resh.edu.ru
XUMHYECKHX PEeaKLUIX
bu6mmoreka [IOK
9 CkopocTtb peakiuu. OOpaTumble peakuy. https://m.edso0.ru
XHUMHUYECKOE PAaBHOBECHE bubnuorexa POII
https://resh.edu.ru
[Tpaktuyeckas padora Ne 1. «Bausiaue bubmorexa HOK
10 pa3auYHBIX (HaKTOPOB HA CKOPOCTH ttps://m.ds00.1L
. bubnuorexa POII
XHMHHCCKOM peaKtii» https://resh.edu.ru
OnekTponauTHueckas aquccouuanus. [lonsarue o bubnnoreka [JOK
11 BOIOpoHOM Tokazarene (PH) pactBopa. https://m.eds00.ru
Peakuuu nonHoro oomena. I'naponus bubnuorexa POIII
OPraHMYECKHX U HEOPTraHUYECKUX BEIIECTB https://resh.edu.ru
bubmuorexa [JOK
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
12 [TousiTHE 00 BIEKTPOJIHM3E PACIIIABOB U sl
B bubnuorexa POIII
PacTBOpOB coJIeH https://resh.edu.ru
13 KontponsHast pabota o pazaeny bubnuoreka [IOK
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((TCOpeTI/I‘IeCKI/Ie OCHOBBI XUMHHN)»

https://m.edsoo0.ru
bubauoreka POII
https://resh.edu.ru

Merauibl, ux nosnoxenue B [lepuoanueckoi

bu6mmoreka [IOK
CHUCTeME XMMHUUYeCKuX anemMeHToB 1. 1.
https://m.edsoo.ru
14 MemnpeneeBa 1 0COOCHHOCTH CTPOCHUS
06 o N Bbubmaunorexa POII
aTOMOB. re (hU3nIeCcKre CBOMCTBA
m https://resh.edu.ru
METAILIOB
bu6mmoreka [IOK
15 CruiaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PsiJl https://m.edsoo.ru
HanpsHKeHUH METAILIIOB bubnuorexa POIII
https://resh.edu.ru
. . bubnuorexa [JOK
XHUMHUUYECKHE CBOMCTBA BAXKHENIIINX METAIIJIOB
16 (HaTpHii, KaIui, KaabI¥ii, MarHUHi https://m.edsoo.u
PH, i) ’ T ’ bubmuorexa POIII
AIFTOMUHUN) U UX VHEHUN
0 cocauHe https://resh.edu.ru
bu6mmoreka [JOK
17 XHUMHUYECKUE CBOMCTBA XPOMa, MEIU U UX https://m.edso0.ru
COeTMHEHUU bubmuorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
18 XHUMHUYeCKre CBOMCTBA IIUHKA, JKeJe3a U UX https://m.edsoo0.ru
COeTUHEHUU Bbubmmorexa POIII
https://resh.edu.ru
[TpaxkTrueckas padota Ne 2. "Pemenue bubmorexa [IOK
19 JKCIIEPUMEHTAIBHBIX 3a/1aY 10 TEME https://m.edsoo.1
Me ell)n " a bub6anorexa POII
TaJUIbI
« e https://resh.edu.ru
20 Hewmeramnsl, nx nonoxenue B [leprnoanueckoin bubnnoreka [JOK

CUCTEME XMMHYECKUX 31eMeHToB JI. U.

https://m.edsoo.ru
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MenieneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB bubnmorexa POIII
https://resh.edu.ru
. bu6mmoreka [IOK
®u3nuecKue CBOMCTBAa HEMETAILIOB.
21 A (na ene https://m.edso0.ru
JUTOTPOTIHS HEMETAIIOB (Ha MPUM
P puMEP bubnmorexa POIII

KHCIIOpOJ1a, cephl, hocdopa u yrieposaa) https://resh.edu.ru
bu6mmoreka [IOK

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX https://m.edso00.ru

22 .

COCMHEHUI bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux https://m.edsoo.ru

23 .

COCMHEHUI bubnuortexa POII
https://resh.edu.ru
bu6mmoreka [IOK

24 XHUMHUYECKUE CBOMCTBA yIiIepoa, KpEMHUS U https://m.edso0.ru

UX COEIUHEHUIN bubnuorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK

IIpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX https://m.edso0.ru

25 .

COEIMHEHU I bubnmnorexa POIII
https://resh.edu.ru

O06o0011eHNe U cUCTeMaTH3aIMs 3HAHUH 110 bubmmoreka [IOK

26 teMme «Hemeramib». Berancnenus mo https://m.edso0.ru

YpaBHEHUSIM XUMUYECKHX PEAKIUN U bubmuorexa POIII

TEPMOXHUMHUYECKUE PACUETHI https://resh.edu.ru
bu6mmoreka [IOK

[TpakTiueckas padota Ne 3. «Pemenue Oamorera I

97 https://m.edsoo.ru

AKCIIEPUMEHTAJNIbHBIX 33/a4 110 TEME

P A bubnmorexa POIII

"HemeTamasr"»

https://resh.edu.ru
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KonTpomnpHas padoTta mo Temam «MeTauib» u

bubmuoreka [JOK
https://m.edsoo.ru

28 1
«Hemetamn»y Bubmmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
29 Heoprannueckue nu opraHu4eckue KUCIOTHI. 1 https://m.edsoo.ru
Heoprannueckue u OpraHM4ecKkue OCHOBAHMS bubnuorexa POIII
https://resh.edu.ru
AmboTepHbIe HEOPTaHUIECKUE U bubnuoreka [IOK
30 OpPraHUYeCcKHe COeMHEHUs. ['eHeTnueckas 1 https://m.edso0o.ru
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX bubnuorexa POIII
BEILECTB https://resh.edu.ru
. bu6mmoreka [IOK
Ponp xumuu B o0ecrieueHHN SKOIOTHYECKOH,
31 SHEPreTHUECKON U MUILEBOI 0€30IMaCHOCTHA 1 https://m.€000.1u
P B ’ Bu6nuoreka POII
PAsBUTHH MCHIIHET https://resh.edu.ru
[IpencraBnenus 06 0OMKX HAYUHBIX bubmorexa [IOK
32 MIPUHIMIIAX IPOMBIIIIEHHOTO HOIYYEHUS 1 https://m.€000.1u
P uv P i bubmuorexa POIII
BKHCHILHX BCILCCTB https://resh.edu.ru
bubmuorexa [JOK
33 YeroBeEK B MUPE BEIMIECTB U MATEPHUAIIOB 1 https://m.edsoo.1
p HI p Bbubmmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
4 X 1
3 WMUS U 3JI0POBBE YETIOBEKA S ——
https://resh.edu.ru
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

» Xumus, 11 xmacc/ I'abpuensia O.C., OO11ecTBO ¢ OrpaHMYEHHON
OTBETCTBEHHOCTHIO «/IPODA»; AkuronepHoe obmectBo «M3marenscTBo
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

O6mas Metoarka oOydyeHus xumud B 1ikosie / P. I'. UBanosa, H. A.
I'oponunoga, JI. FO. JoOpotusn u ap.; nox pen. P. I'. UBanosoit. — M.: Ipoda,
2008. — 319 c. (Poccuiickas akageMusi 0Opa3oBaHUs — yUUTEN0). A.A.
Kasepuna, P.I'. IBanoBa. I'n. HopmatuBHas 6a3a XumMrueckoro o0pa3zoBaHus
B CPEJIHEH IIKOJIE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Ypoxk (POIII) https://resh.edu.ru

Ypox (HcnopTai) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Mpesenramust (Muadoypok) https://infourok.ru

bubmuoreka I{OK https://m.edsoo.ru

[Tpe3enTanms (3nanno) https://znanio.ru
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