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MNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUHM Ha YpPOBHE CpeAHEro oO0mero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O6
oOpa3oBanuu B Poccuiickoii ®@enepanuny», TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENLHOM MTPOTrpaMMbl CpeHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DemepaJibHOM  TOCYIAPCTBEHHOM
obOpazoBarenpbHoM crapgapre COO, c¢ yuérom KoHuenmmu mnpenogaBaHus
y4eOHOTO TpenMeTra «XuMHUs» B 00pa3oBaTeIbHBIX OpraHU3ausaX Poccuiickoii
®denepanuu, pealu3yOMIUX OCHOBHbIE O00pa3oBaTeibHBIE MPOTPaMMBbl, U
OCHOBHBIX MojioxeHuid «Ctpareruu pa3BuTus Bocnutanus B Poccuiickoi
Oeneparuun Ha nepuon a0 2025 roga» (Pacnopsixenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3pa0OTKEe MporpaMMbl IO XUMUH, K ONpPEIEICHUIO
oOmieit crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSA O0Yy4arOLIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHUIIM
koHuentyaiasHple nojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJICH,
COJICpXKaHUs, Ppe3ylbTaToB OOydyeHUs U TpeOOBaHUM K YpPOBHIO MOJITOTOBKHU
BBIITYCKHHKOB.

XUMHUYECKOE o0Opa3oBaHue, MoJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHu3aliy, SBISIETCI HEOThEMJIEMON 4YacTbio UX
obpazoBaHHOCTH. OHO CHYXHUT 3aBepUIAlOIIMM JTAlOM pealu3alud  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUsA. OTH UEHHOCTH KacaroTCs
NO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPbI
YEJIOBEKa, a TAKXKE IKOJOTHYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO
U MpUPOJHON cpene. Peannsyercss xumMuyeckoe oOpa3oBaHHE OOYyYarolUMXCsl Ha
ypoBHE cpemHero oOmero oOpa3oBaHUS CPEACTBAMH YY€OHOTO TMpeaMeTa
«XuMU», CONEPKAHUE W TOCTPOCHHE KOTOPOIO OIpPEAENIEHbl B Mporpamme Io
XUMUH € YIETOM criennUKH HAyKH XUMHH, €€ 3HAUCHUS B TIO3HAHUU TIPUPOJIBI U B
MaTepUaAIbHOMN JKU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX IEJIeH U MPUHIIUIIOB,
XapaKTEepPU3YyIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbl CpPEAHEro  OOIIEro
oOpa3oBanus B Poccuiickoii deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK MIPaeT 0COOYyI poJib B
COBPEMEHHOW IUBHWIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepHaIbHON KYJIbTYPBHI.
OnHa BHOCHT CBOM BKJIaJ B (h)OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOT'O MBIIIUICHUS,
B CO3/]aHH€ LEJIOCTHOI'O MPEACTABICHUS 00 OKpYXarolleM MHUpE KaK O €IUHCTBE
OpPUPOJBI U YEJIOBEKa, KOTOpoe (QOpMUPYETCS] B XMMUU Ha OCHOBE MOHHUMAaHUS



BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOECHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYSl C IPYIMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTalia
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
TPyAa W KU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMeHHas XMMHsS Kak Hayka
co3ujaTeNbHas, KaK Hayka BBICOKMX TEXHOJOIMH HampaBjieHa Ha pelIeHue
ro0anbHBIX MPOOJEM YCTOWYMBOTO Ppa3BUTHs YEJIOBEYECTBA — ChIPHEBOMH,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOIrMYEeCKOM 0€30MaCHOCTH U OXPAHbI 3I0POBbS.

B coorBercTBUM C OOmMMHU LEISIMH M TPUHLUIAMH CPEIHEro OOIIero
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
M3YYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOJITOTOBKY
oOy4arommxcs, HEOOXOAUMYI0 MM JJii  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKW3Hb COLMUYMA, MPOAOHKEHUS
00pa30oBaHUs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocTaBisomuMy  TIpeaMeTa  «XUMUs»  SIBISIIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumuss» U «OOIass ¥ HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HaHUU M0 HEOPraHUYECKOH XWMHHU (C BKIIOUEHUEM 3HAHUUN U3 OOIIeH XUMUU) U
OpraHn4eckor xumMuu. POpMUpPOBAHUE NAHHOM CHCTEMBI 3HAHUW MPU U3YYECHHHU
npeaMera o0ecrneyrMBaeT BO3MOXKHOCTb PAaCCMOTPEHHS] BCEro  MHOT000pas3ust
BEIECTB HA OCHOBE OOIMX MOHSITHI, 3aKOHOB U TEOPHI1 XUMHH.

CrpykTypa coaepxaHusi KypcoB — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckass Xumus» chopMHUpoBaHa B MpOrpaMMe MO XMMHH Ha OCHOBE
CUCTEMHOr0 TOJIXO0Ja K U3Yy4eHHI0 Y4eOHOro wMarepuana u o0OyclOBJIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pAa3BUTHEM  3HAHUM  Ha  ONpEAENIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4ECKOM XHMMHUHU BEILECTBA
paccMaTpHUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHUS OpPraHUYECKUX
COCIMHEHUW, a TakKe€ Ha YpPOBHE CTEPEOXMMUYECKHX U  DJIEKTPOHHBIX
MpeaCTaBiICHUd O cTpoeHun BemiecTB. CBeaeHHss 00 H3y4aeMBIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTUU — OT YTJIEBOJIOPOAOB 0 CIOKHBIX OHMOJOTHYECKH
AaKTHBHBIX COEIMHEHMI. B Kypce OpraHm4eckoil XUMHH IIOJy4arOT pPa3BUTHE
c(OopMHUpPOBaHHBIE HAa YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHus NEpBOHAYaIbHBIC
IPEJCTABJICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOIN peaKIIhH.

[lon HOBBIM yrJioM 3peHuss B MmpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA Marepual M (PaKTOJIOrMUYECKHME CBEIAEHUS O BEIIECTBAX W
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas



XUMUSD» O00yYarouuMcsl MPEOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX UM METOJOJOTUUECKUX TMO3UIIHH,
rIyOke TOHSTh HCTOPUYECKOE H3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
o0oO01maroen 10 0ObSCHSIONMEN U TPOTHO3UPYIOILIEH.

Enunas cucrema 3HaHWN O BaXKHEHMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBaX W MPUMEHEHHUH, & TAKXKE O XUMUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoJiHgercs B kKypcax 10 um 11 kiaccos
AJIEMEHTAMH COJICPXKAHUs, UMEIOIMIMMHU KYJIbTYPOJOTHUECKUM | MPUKIATHOM
XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3M  XHUMHU C
OPYTUMU HAayKaMH, PAcKpbIBalOT €€ pPOJIb B II03HABATEIBHOW W IPAKTUYECKOMU
JESITENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHMSI K MPOIECCY
TBOPYECTBA B 00JIACTH TEOPUU W MPAKTHUYECCKUX MPHIOKCHUH XWUMHUH, TOMOTAIOT
BBIIYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO W JIMYHOCTHO 3HAUYUMBIX
mpo0ieMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIHBATh WHQPOPMAIUIO |
OPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, PEIICHUS WHTEIUIEKTYAIbHBIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 11eom conepikanue yueOHOro
npeamera «XHUMHUS» ~ JAHHOTO  YPOBHSI  HM3YYEHHUSI OpPUEHTUPOBAHO  HA
dbopMupoBaHue y 0O0y4aromMXcsi MUPOBO33PEHUYECKON OCHOBBI JIJIi MOHUMAaHUS
dbunocopckux uaeH, TakUX Kak: MaTEepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYeCKOro Mupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, [103HABAEMOCTb NPUPOAHBIX SBJIECHUA NYTEM HKCHEPUMEHTAa W
pelIeHus] TPOTUBOPEYHM MEXKIy HOBBIMH (PakTaMu ©  TEOPETUYECKUMH
MPEINMOCHITIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU DKOJIOTUUECKUX MPodsieM, a
TaKKe MPoOJIeM COEPEKEHHS YPHEPTETHUECKUX PECYpPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemieHuss 3amady  BOCHHUTAHUS, Pa3BUTUS W COLMAIIM3AIUU
OOyJaromuXCcs MPHUHATBIE TPOrpaMMON TIO0 XMMHH TOAXOABI K OIpPEIeTICHUIO
CONEp)KaHMsI W TIOCTPOSHHUS TMpeAMEeTa MPEayCMAaTPUBAOT  (HOpPMHUpPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JACHCTBUHN, UMEIOIIUX 0A30BOE 3HAUCHUE JIJISl PA3IMYHbIX
BUJIOB JIEATEIILHOCTH: pELIEHUs Mpo0JieM, T[OuCKa, aHamu3a U 0o0paboTKu
uHOpMaIKM, HEOOXOAMMBIX I TPUOOPETEHUS ONbITa MPAKTUYECKON U
HCCNIE0BATEIBCKON JIEATEIbHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B TMO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHusi XMMUM KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEHETO OOIIEro oOpa3oBaHUs, IPU ONPEACICHUN
COJIEpKaTEbHOM XapaKTepUCTUKU IIeJIed H3YyUYEeHHsS TpeAMEeTa HampaBiICHUEM
MEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB
XUMUYECKOM HayKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMWS, MPAKTHYECKON



JIESITEIbHOCTU YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJnbTypbl. C
METOANYECKOM TOYKH 3pPEHUSI TAKOM MOAXOJ K OINPEACICHUIO IENel W3y4eHUs
IpeIMEeTa SBIISIETCS BIIOJTHE ONPAaBIAHHBIM.

CornacHO AaHHOM TOYKE 3pEHMS TJaBHBIMHM IEJISAMU H3Yy4eHHUS Y4eOHOro
npenMera «Xumus» Ha 6azoBoM ypoBHe (10 —11 xi1.) aBnsroTcs:

« (opMHUpPOBaHHME CHCTEMbl XUMHUUYECKHX 3HAHUW Kak  BaKHEHIIeH
COCTABJIIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH
JIeKAT KIFOYEBBIC TIOHATHS, (PyHIaMEHTAJIbHbIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE $S3bIKa HAYKH, YCBOCHHE M TOHUMAHHE CYIIHOCTU JOCTYITHBIX
000011IeHUH MUPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJIGHHE C HCTOpHuei
WX Pa3BUTHS U CTAHOBJICHUS,

+ (¢dopMHUpOBaHUE W PA3BUTHE MPEICTABICHUN O HAYIHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKUuid, HEOOXOIUMBIX Ui NPHUOOPETEHUS
YMEHUI OpPUEHTUPOBATHCS B MHUpPE BEHIECTB M XHWMHUYECKUX SIBIICHUU,
MMEIOIIHNX MECTO B MPUPO/IE, B TPAKTUUECKOMN U MOBCETHEBHON KU3HH;

+ pa3BUTHE YMEHUU U CIIOCOOOB ACATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHUYECKOTO OSKCIEPUMEHTa, COOIIOJACHUEM  IpPaBUI
0e30macHOro 0OpaIIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, conmep:kaTeibHas XapakTEepUCTUKA IIeJiel 1 3a7a4 U3ydeHUs
npeaMeTa B mporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH TIPUOPUTETAMU B CHCTEME cpeaHero ooOiiero obpazoBanusa. CerogHs B
NpernojaBaHud  XUMUM B OOJIbIIEH  CTEMEeHU OTHAETCS  MPEANOYTCHUE
MIPAKTUYECKOM KOMIIOHEHTE COJAepXKaHUs OOy4deHHUs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHHKA 00I11€00Pa30BaTEIbHON OpraHu3alliy, BIAJICIOIICTO HE
HAOOpOM 3HaHUM, a (QYHKIMOHAIBHOW TI'PaMOTHOCTBIO, TO €CThb CHOCOOAMH H
YMEHHUSIMU aKTUBHOT'O TMOJIYYEHMs] 3HAHUN M MPUMEHEHUs UX B pealbHOW KU3HU
JUTSL pEIIeHUS] TPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM OpH U3Y4EHUM TIpeaMeTa «XHUMUS» JTOMHUHUPYIOIEe
3HAYEHUE MPUOOPETAIOT TaKKE LEH U 33/1a4, KaK:

aganTamnus OO0yJaromuXcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa,
dbopMUpOBaHUE  MHTEUICKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
npuMeHeHueM; (OpMHUPOBAHUE Y O0YJAIOIINXCS KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIMI), UMEIIINX YHHUBEPCAIbHOE 3HAYEHUE ISl Pa3IUYHBIX BHJIOB
JIESITENHbHOCTHU: PEIIeHHs po0sieM, TIoucKa, aHaliM3a W 00paboTku MH(OpMaIuH,
HEOOXOAUMBIX JUIsl MPHOOPETEHUs] ONbITa JEATeIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TO3HAHUM XHMHU, a TakxkKe JUIsI OIEHKH C TIO3UIUM



AKOJIOTUYECKOW OE30MacCHOCTH XapaKTepa BIMSHUSA BEIIECTB W XUMHUYCCKUX
IPOIIECCOB HA OPTraHU3M Y€JI0BEKa U IPUPOIHYIO CPENY;

pa3BUTHE IO3HABATEIILHBIX WHTEPECOB, WHTEUICKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEW 00Y4arIMUXCA: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, HCTIOIb30BATh
COBPEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA M aHaliu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHGOPMAIIMM XUMUYECKOTO COACpKaHUs;, POPMUPOBAHHUE U
pa3BUTHE y OOYyYalOMIMXCS aCCOIMATUBHOTO W  JIOTHYECKOTO  MBIIUICHHUS,
HAOII0JATEeIbHOCTH,  COOPaHHOCTH,  AKKypaTHOCTHU,  KOTOpble  OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, TPH IUIAHUPOBAHWHM M TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA; BOCTUTAHHUE Y 00yJarONINXCsl YOKAEHHOCTH B TyMaHUCTHIECKON
HAIPABJICHHOCTH XWMHUH, €€ BaXXHOW pOJIM B PEIICHUU TI00ATBHBIX MpoOIieM
PaIMOHAIBHOTO MPHUPOIOTIONB30BaHUS, MTOTIOTHEHUS YHEPTeTUIECKIX PECYPCOB H
COXpaHEHUs TPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIICHUSI K TPHPOJIC U CBOEMY 3IIOPOBBIO, a TaKKE MPHOOPETCHHsS OMbITa
WCITOJIb30BaHUSl TIOMYYEHHBIX 3HAHWW I TPUHSATUS TPAMOTHBIX PEIICHWA B
CUTYalHUsIX, CBA3AHHBIX C XUMHUYCCKUMH SIBIICHUSIMHU.

B yue6HOM mnnaHe cpeaHero ooOmero o0Opa3oBaHUS HpeaMeT «XHUMHUD»
0a30BOr0 ypOBHSI BXOJIUT B COCTaB MpeAMETHOM oOnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO611ee ynco 4acoB, OTBEIEHHBIX JIJISI U3YUYCHUS] XUMHUH, HA 0a30BOM YpOBHE
cpeaHero obmiero oopa3oBaHus, cocrasisieT 68 yaco: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 yaca (1 gac B Henento).
YYEBHO-METOJUYECKHUI KOMILIEKC (YMK)

VYueOnuk: Xumus. ba3oselit yposens. 10 kiacc: yue6nuk / B. B. Epemun,

H. E. Ky3pmenko, B. U. Tepenun, A. A. [Ipo3nos, B. B. Jlyaua. — M.: [Ipoda,
2020.

VYueOnuk: Xumus. ba3osblit yposens. 11 kmacc: yue6nuk / B. B. Epemun,

H. E. Ky3pmenko, B. U. Tepenun, A. A. [Ipoznos, B. B. JIynun. — M.: [Ipoda,

2020.
Meroauueckoe mocooue k yueOHuky B. B. Epemuna, H. E. Ky3smenko, B.

N. Tepenuna u ap. «Xumus. bazossiii ypoenb». 10 kiacc / B. B. Epemun, B. .
Maxonuna, O. FO. CumonoBa, 1. B. Epemuna, A. A. JIpo3gos, 3. FO. Kepumos.
— M.: Jlpoda, 2018.

Meronunueckoe nocodbue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B.
N. Tepenuna u ap. «Xumus. bazossiii ypoenb». 11 kiacc / B. B. Epemun, B. 1.
Maxonuna, O. FO. CumonoBa, 1. B. Epemuna, A. A. JIpo3nos, 2. FO. Kepumos.
— M.: poda, 2018.



COJEPKAHUE OBYUYEHMUS !
10 KIIACC. OPTAHUYECKASA XUMUA

Teopernueckue OCHOBbI OPraHNYeCKOM XUMHUM

[Ipeamer opraHndeckoll XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEILIECTB W MaTepHalioB. Teopusl CTPOCHUSI OPraHHYECKUX
coenqunenuii A. M. Byrneposa, e€ ocHoBHBIE noN0keHUsI. CTPYKTYpHBIE (POPMYITbI
OpraHMYeCcKUX BemecTB. [ omMmonorus, wu3oMepusa. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBinenue o kiaaccuuUKalMy OpraHMYecKkux BemiecTB. HoMmeHkmarypa
OpraHMYECKUX COEAMHEHUW (CUCTEeMaThyecKas) W TPUBHAIbHBIE Ha3BaHUSA
BAKHEHUIINX MPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YYEHHMS BELIECTB WU HUX IPEBPAILCHUIN:
O3HaKOMJICHHE C 00pa3llaMu OpraHWYeCcKHX BEIEeCTB M MarepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHNE MOJEKYJ OpPraHMYECKUX BEUIECTB, HAOIOJEHUE H
OMMUCaHWEe AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILICHUI0 OPTaHUYECKUX BEIIECTB
MIpY HarpeBaHuy (TUTaBJICHHUE, OOYTIIMBAHKUE W TOPECHHE).

Yriesonopoasl

AJIKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW pAA. MeraH u 3TaH —
NPOCTEUININE MPEICTABUTEIN aAIKAHOB: (U3MYECKHE M XUMHUYECKHE CBOICTBa
(peakiuu 3aMmenieHus U TOPEHHs), HAXOXKJACHUE B TPUPOJE, IMONydeHUE U
IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI Psii. DTUIIEH U TPONUIIEH —
OpOCTEHIINEe TMPEACTABUTENN aJIKEHOB: (M3MUECKHME M XWMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TATOTEHUPOBAHUSA, TUJpaTalli¥, OKHUCICHUS U
NOJIMMEPHU3alli1 ), TOJIy4eHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetwiOyraaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOICTBa (peakuus noaumepusanuu). lloydeHue CHHTETHYECKOTo
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUUECKUN Psil. ALICTHIICH
— TPOCTEUIIHUM TPEeACTAaBUTENIb AJKUHOB: COCTaB, CTpOeHHE, (u3nueckue W
XUMUYECKUE CBOMCTBA (peakiMu THAPUPOBAHUSI, TaJJOTCHUPOBAHUS, THAPATAILINH,
TOpEHUsl ), OJTy4YECHHUE U TPUMEHEHHUE.

Apenbl. beH3oi: coctaB, cTpoeHHE, (PU3MYECKUE M XHMHYECKUE CBOMCTBA
(peakIuy TaJOreHUPOBAaHUS W HUTPOBAHUSA), TIOJyICHUE W TIpUMEHeHue. 10/1yon:
cocmas,  cmpoenue, usuyeckue U  XUMUHeCKUue  ceolicmea - (peakyuu

2aJ10CEHUPOBARUA U HMmDOGClHM}Z), nojy4dyerue u npumerHeHue.
' Kypcusom 6 mexcme 6vloesiensl dneMeHmbl COOEPAHCANUs. Y4eDOHO20 MAMEPUATA, KOMOPbIE U3YUaAIOMCsL
8 O3HAKOMUMENLHOM NIAHE U He BKIIOUAIOMCS 8 COCMAB NPeOMemHbIX pe3yibmamos oceoeHuss POIT
COO na bazosom ypogHe.




TOKCMYHOCTH apeHOB. ['eHeTHYecKas CBA3b MEXKIY YIJIE€BOJOPOJAMH,
IPUHAJIEKAIIUMU K PA3JIMYHBIM KJIACCaM.

[IpuponHBIE MCTOYHUKH YIIEBOAOPOMOB. [IpHpOAHBIN Tra3 W IONYyTHBIC
HedTauble Ta3pl. HedTh m e€ mpoucxoxaenue. CrnocoObl mepepadoTKu HeTu:
MEPEerOHKa, KPEeKUHT (TePMUYECKHUM, KaTaIUTHYEeCKui), mnuponus. [IpogykTsi
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €r0 MepepadboTKH.

JKCIepUMEeHTANIbHbIE MeTOAbl M3YUYEeHHUs] BelleCTB U UX NpeBpPallleHMIi:
O3HAKOMJIEHHE ¢ 00pa3liaMH IJIaCTMACC, Kay4yyKOB U pe3uHbl, Kouiekunu « Hepte»
U «YTOoJb», MOAEINPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M rajore€HONPOU3BOAHBIX,
MPOBEACHHE MPAKTUUECKON Pa0OThI: OTYyYEHUE ITHIICHA U U3YyYEHHE €r0 CBOMCTB.

PacuéTHble 3a1a4m.

Bbluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKUMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamnue oprannyecKue coeMHeHHs

[IpenenpHble OAHOATOMHBIE CHOUPTHL. MeETaHOA W 3TAHOI: CTPOCHHE,
(¢u3znueckue M XUMHUYECKHME CBOWCTBA (pEakUMM C AKTHUBHBIMM METAJUIAMH,
raJIOrT€HOBOAOPO/IaMH, TOpPEHHUE), NpUMEHeHue. BoaopoaHsle CBSA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIefCTBME METaHOJIa ¥ ATAaHOJIa HAa OPTaHU3M YEJIOBEKa.

MHoroaToMHble  CHOUPTBHL.  DTWIEHIVIMKOAb W  TJIMLEPUH:  CTPOEHHE,
dusznuecke W XUMUYECKHE CBOWMCTBAa (B3aUMOJEWUCTBHE CO IIEJIOYHBIMU
MeTaJlJlaM{, Kauye€CTBEHHAsl PEakIMsi Ha MHOI0aTOMHbIE cHpThl). [lelicTBue Ha
OpranusM yenoseka. [IpuMeHeHye riuieprHa u 3TUICHTITUKOISL.

@DeHOo: CTPOCHHME MOJEKYJbl, (PU3NYECKHME M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [lpumenenue denona.

Anpaerunpl U kemowusl. DPopManbAETHU, ALETAIBIACTHI:  CTPOEHUE,
¢u3nyecKkue U XUMUYECKUE CBOMCTBA (pEaKklMU OKHCICHHUS U BOCCTaHOBJICHUS,
KaueCTBEHHBIE PEaKIUN), MOJyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeAeibHbIE KapOOHOBBIE KHUCIOTBl. MypaBbuHas H
YKCYCHAasl KUCJIOTBI: CTPOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOICTBa (CBOWCTBA,
oOuue Juid Kiacca KUCJOT, peaklus 3Tepu(uKanum), NoJIydyeHUe U MPUMEHEHHE.
CreapuHOBasi MU OJIEMHOBAasl KUCJIOTHl KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JeiicTBUE.

CnoxHble 3QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJHOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



VYrneBogsl:  coctaB, KilaccupuKalus ~ yriaeBojaoB  (MOHO-, JU- U
nosimcaxapupl). ['ToKo3a — MpOCTEUIINKA MOHOCAXapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHMEe W XUMHUYECKHE CBOMCTBa (B3aUMOJCUCTBHE C
runpokcugom Mmeau(ll), okuciaeHne amMmmMuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bI), HAXOXKJICHHWE B TPUPOAE, MpPUMEHEHHE,
ouonoruyeckas poJib. @otocunres. PpykTo3a Kak U30MEP IITFOKO3bI.

Kpaxman u memmono3a kak npupojnbie nmojgumepbl. CTpoeHHe Kpaxmaia |
HeIUTroNo3bl.  du3nMveckne W XUMHYECKHEe CBOMCTBAa KpaxMmana (THAPOIHU3,
Ka4eCTBEHHAsl PEAKIIUS C HOIOM).

JKCNepUMEHTAIbHbIE METOAbl M3YYE€HHUs] BeleCTB U UX NMpeBPallleHMIi:
MpoBe/IeHNEe, HAONIONCHNE W OMHCAaHUE JIEMOHCTPAITMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCIECHHWE STaHOJA
okcugmom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (oOKMclIeHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wMenu(ll), B3ammMojelicTBue Kpaxmajga C HOJOM,
MPOBEACHUE MTPAKTUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnbie 3axaum.

Beruncienuss 1o ypaBHEHMIO XHUMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOMHOTO BEIIECTBA MIIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH ).

A3oTcoaeprKalie OpraHMueckue CoOeIuHEHUS!.

AMHMHOKHCIIOTBI Kak aM(OTepHBIC OpraHndecKue coequHeHuss. OU3nIecKue u
XUMUYECKAE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe mmnuHA). buonormdeckoe
3HAYCHUE aMUHOKHCIIOT. [lenTub!.

benku kak NpUpOJHBIE BBICOKOMOJEKYIJApHbIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUUYHAS CTPYKTypa OeJIKOB. XMMUYECKHUE CBOMCTBA OEIIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

JKCIepUMEHTAIbHbIE METObI H3y4YeHHs] BelleCTB U UX NMPeBpaIleHuii:
HaOJIOICHUE W OMUCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATYypaIus OCIKOB MPHU
HarpeBaHUU, IBETHBIC PEAKIIUU OCIIKOB.

BbicokomoJieKyIsipHbIe COeIUHEeHUs

OCHOBHBIC TOHATHSI XHMHHU BBICOKOMOJICKYIIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJMMEPU3ALNN, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUH —
MOJIMMEPHU3AIIUS U TTOJTMKOHICHCAIIHS.

DKCNepUMEHTAIbHbIE METObI H3yYeHHsI BelleCTB U MX MPeBPaleHHUIi:
O3HaKOMJICHHE C 00pa3llaMH MPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,

Kay4yKOB.



MexnpeaMeTHbie CBA3H.

Peanmsanusa MexXnpeIMETHBIX CBA3EH NP M3YYEHUU OPTAHUYECKOW XUMUHU B
10  xmacce  OCYIIECTBIISIETCS  4Yepe3  HUCIOJb30BaHUE  KaKk  O0IuX
€CTECTBEHHOHAYYHBIX MOHSITUH, TaK W MOHSATUH, SBISIOIIMUXCS CUCTEMHBIMH JIJIS
OTZIEJIbHBIX MIPEIMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, Hay4YHbIH (DaKT, TUNIOTE3A,
3aKOH, TEOpHsl, aHalU3, CUHTE3, Kiaccuukaius, NepuoJInYHOCTh, HAOIIOIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®u3uka: Marepus, DJHEpPrus, Mmacca, aToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PM3NYECKUE BEIUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BEIECTB B OpPraHHU3ME,
doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YTIEBOIBI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE NOPOJIBI, MOJE3HBIE UCKOIAEMbIE, TOILIUBO,
peECYPCHI.

TexHOJMOrusA: NHUINEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO ITUTAHUS,
MOIOIIIME CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIpenapaThbl, MaTEPUAJIbl U3
VCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KUIIACC. OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHUU

Xumuyeckuil sieMeHT. AToM. Snpo aromMa, U30TOMNBL. JJIEKTPOHHAs
000J10uKa. DHEPreTUYeCcKue YpOBHH, IMOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacrpeeeHuss AJICKTPOHOB MO OpOUTaIsIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB. DJICKTPOHHASI KOH(PUTYpaAIUs aTOMOB.

[lepmonnuecknii 3akoH M Ileproanueckas cucreMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBa3b MEPUOAMYECKOr0O 3aKoHA U llepmogmdeckoil CUCTEMBI
xumudeckux diiemMeHToB JI. M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSA CBOWCTB XUMHYECKMX JJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM M IePUOaM.
3HaYeHUE MTEPUOJNYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XHUMHUYECKas CBA3b. BHIbl XUMHWYECKOW CBA3MU
(KoBaJIeHTHAsl HEMOJIApHAs W TOJIApHAs, WOHHAs, MeTaummueckas). MexaHu3Mbl
o0Opa3oBaHus KOBAJICHTHOM XUMHUYECKOU CBA3U (oOMeHHBII u
JIOHOPHOAKIICITOPHBIN ). Bonoponnas CBSI3b. BanentHOCTb.
DJIEKTPOOTPUIIATEIBHOCTD.



Crenenp okucieHus. IOHbI: KATUOHBI M AHUOHBI.

Bemecrsa  MONEKYISIPHOIO M HEMOJIEKYJSIPHOIO  CTPOCHUA.  3aKOH
ITIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

Ilonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PacTBOPBI.
MaccoBas 10JIs1 BEIECTBA B PaCTBOPE.

Knaccuduxarnus HEOPraHUYeCKUX COCIMHEHUN. Homenxkiarypa
HEOPraHMYECKMX BelecTB. [eHeTuyeckas CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas — peakmusa.  Kiaccudukamus — XMMUYECKHMX — PEaKIUAd B
HEOPraHMYEeCKOM M OpPraHMYECKOW XMMHHU. 3aKOH COXpPaHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKLIHSX.

CkopocTh peakiu, €€ 3aBUCUMOCTh OT Pa3InyHbIX (hakTopoB. OOpaTuMbIe
peakuuu. XHUMUYECKOe paBHOBecrue. MakTOpbl, BIHSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. IIpuanun Jle [larense.

OnexTponutudeckas aucconuanus. CuimbHble U cinalbie anekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTpaJbHAs, LIEJIOUYHA.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

JKCNepUMEHTAIbHbIE METOAbl M3Y4YeHHsI BellleCTB U MX NpeBpallleHUH:
neMoHcTpanusa Tadmmi «llepuoandeckas cucrema XxuMudeckux snementos JI. .
MenneneeBay, uU3ydeHUE MojieNied KPUCTAUIMUECKUX PEHIETOK, HaOII0JCHUE U
OMHUCaHNEe JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHUIA
BOJIOpPO/a B MPUCYTCTBUU KaTaau3aTopa, onpeesieHue Cpeabl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAJIBHOTO WHIWKATOPA, PEaKIMH HOHHOTO OOMEHA),
MIPOBEICHNE TIPAKTUIECKON paboThl «BrusHue pa3nuuHbiXx (akTOpOB HA CKOPOCTh
XUMHUYECKOW PEAKLINI.

PacuéTHble 3a1a4n.

Pacuérsl 1O ypaBHEHUAM XUMHUYECKHX pEakiuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PaACU€Thl, PacU€Thl C HCHOJIb30BAHUEM IIOHSTHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopraunueckasi xumus

Hemeramnel. [lonoxxkenme HemeramioB B llepmoamueckoit  cucreme
xumuueckux sneMentoB J[. M. MenneneeBa U 0COOEHHOCTU CTPOCHHSI aTOMOB.
@U3MYECKUE CBOMCTBA HEMETAIIOB. AJIIOTPONHUS HEMETAIOB (HAa IpPUMEpE
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (rajoreHOB, CEpbl, a30Ta,
docdopa, yrmepoga M KpeMHHUS) U HUX  COEINMHEHUH  (OKCHIOB,
KHCJIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).



[IpuMeHeHnE BaKHEUIINX HEMETAIUIOB U UX COEIMHEHUM.

Meramnbl. Ilonoxenne meramnoB B [leppoandeckon cUCTEME XHUMUYECKHUX
sanemenToB /. 1. MenpaeneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000J0YEK
atoMoB MeTtauioB. O6mme ¢usnyeckue cBoiicTBa MeTaioB. CIUlaBbl METAJIOB.
DIJIEKTPOXUMHUYECKUN Al HAPSHKEHUN METaJUIOB.

XUMUYECKHE CBOWCTBA BaKHEHIIMX METAUIOB (HATpUM, Kalaui, KalblIHM,
MarHui, alfOMUHUMN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHUIA.

OO6mme crocoObl monmydeHus meTauioB. [IpumMeHeHne MeTanaoB B OBITY H
TEXHUKE.

JKCNepUMEHTAIbHbIE METOAbl U3YYEeHHUsI BelleCTB M UX NMpeBpalleHUi:
M3ydeHUE KOJUIEKINH «MeTalibl M CIUIaBbl», 0Opa3I0OB HEMETAUIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1ad, HAOJIOJCHUE W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE TUAPOKCHIA ATIOMUHHS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yel, KAUECTBEHHbIC PEAKIIUU Ha KATUOHBI METAJLIIOB).

PacuérHble 3a1a4m.

Pacuérsl maccel BelecTBa Wi O00OBEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OO0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIINH, €CITU OJTHO
U3 BEILLECTB UMEET ITPUMECH.

XuUMUs U KU3Hb

Ponp xuMum B o0OecriedeHHH SKOJIOTMYECKOM, dHEPreTUYSCKON M IHIIECBOU
0€30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPUHIUIIAX  [POMBIILIEHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEPUAIOB: BAXKHEWIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE MAaTepualbl, KpacKu, CTEKJIO, KepaMmuKa,
Marepuaibl Uil 3JIEKTPOHHKHA, HaHOMATEpUalbl, OPraHWYECKUE U MUHEPAIbHBIC
yI00peHUSI.

XuMHST U 300pOBbE YEJIOBEKA: IPAaBWJIA KMCHOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiia 0€30MaCHOT0 UCII0JIb30BAHUS MIPENapaToB ObLITOBON XUMHH B
ITIOBCETHEBHOM KU3HMU.

MesknpeaMeTHbIe CBSI3H.

Peanuzanust  MeXOpeOIMETHBIX  CBsi3ed NpU  HM3Y4YeHHMM oOuieil wu
HEOpraHn4yecko xuMuu B 11 Kiacce OCylIecTBISIETCS Uepe3 UCIOJIb30BAHHUE Kak
OOIUX EeCTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATUH, SBISIOIINXCA
CHUCTEMHBIMHU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTecTBEHHO-HAayYHbIE MOHSTHS: HAaydHbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiaccupuKauus, MEepUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHUE, SBJICHUE.

duzuka: Matepusi, SHEPTUsi, Macca, aToM, AJIEKTPOH, MTPOTOH, HEHTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SJHEPreTUUECKUI YpPOBEHbB, BEILIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSIHME BEILECTBa, (PU3MUECKHUE BEJMYUHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: kierka, oOpraHu3M, JKOcHUcTema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAeMble, TOIUIMBO,
pecypcsl.

TexHonorus: XUMHUYECKas MPOMBIIIJICHHOCTh, METALTYPrHsl, MPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEpUalIOB, CEJIbCKOXO03HCTBEHHOE IPOU3BOJCTBO, MHUIIECBAs
MPOMBIIUICHHOCTh,  (papMalleBTUYECKasi  MPOMBIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHUECKHUX IPerapaToB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MaTEpUAIOB,
AJIEKTPOHHAS MTPOMBINIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 11O
XNMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBLHIET'O
OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM cpefaHero ooOmiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHbIM M TpeAMETHbIM). HaydHOo-MeTonuueckod OCHOBOM  Jid
pa3paboTKH TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHMSI MPOrpPaMM CPEAHEro OOIIEro
00pa30BaHUs ABISETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXOI.

B coorBercTBUH C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYpPE
JIMUHOCTHBIX PC3YyJIbTATOB OCBOCHUA IIPCAMCTA «XuMHus» Ha YPOBHC CPCOHCTO
O6HICFO 06p8,30BaHI/I$I BBIACJICHBI CIACAYIOMNC COCTABJIATOIINC:

OCO3HAHUE 00 YYAIOIIUMHUCS POCCUMCKOMN TPaKIaHCKON UJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbBHOCTH ¥ CAMOOIIPEAECICHUI0; HAINYUE
MOTHUBALlUM K OOYUYEHHUIO;  LIEJICHAIIPABICHHOE pAa3BUTHE BHYTPEHHUX
yOeX/IeHUH JTMYHOCTU HA OCHOBE
KJIIOYEBBIX LEHHOCTEH M MCTOPUYECKUX Tpaguiuid O0a30BOMl HAyKM XHUMHMU;
TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJICTBOBAaTbCS B CBOEH
NEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, NPHUCYIIUMH LEJIOCTHOM
CHUCTEME XMMHMUYECKOTO OOpa3OBaHWs; HaJMuKhe MPaBOCO3HAHUS SKOJIOTHYECKOM
KyJbTYPbl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTD )KU3HEHHBIE IUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS IpeaMeTa «XHMHSA» JIOCTUTarTCA B
€IMHCTBE Y4eOHOM W BOCHUTATENBHOM JESITEIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTUYECKUMH, COLUOKYJIBTYPHBIMH, AYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU
U HJealaMH POCCHMCKOr0 TPa)kJIaHCKOro OOIIECTBa, MPHUHITHIMU B OOIIECTBE
HOPMaMM M  [paBWIaMH  TOBEJIEHHUS,  CIOCOOCTBYIOLIMMH  IpoLieccaM
CaMOIO3HAHMS, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAaHOBJEHUS JIMYHOCTU
00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHHs NpeaIMeTa «XUMHSD»  OTPaKaroT
c(OPMHUPOBAHHOCTh OMbITA IO3HABATEILHOW W MPAKTUYECKOM JeATEIbHOCTU
0o0y4Jaromuxcs Mo peajim3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEM, B TOM YKCIIE B
YacTH:

1) rpakaaHCKOro BOCIIMTAHUS
OCO3HAHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00513aHHOCTEH,



YBOXCHUS K 3aKOHY M IIPABOIIOPAIKY; MPEACTABICHUS O COLMAJIbHBIX HOPMax U

MIPaBUJIaAX MEXKIIMYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH y4E€OHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX HKCIEPUMEHTOB; CIOCOOHOCTH TMOHUMAaTh W MPUHUMATh MOTHBBI,
HaMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPH aHAIN3€ PA3IMIHBIX BUIAOB YUCOHOM AEATEIHLHOCTH; 2)

NATPUOTUYECKOr 0 BOCIIUTAHUA:

LIEHHOCTHOI'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEUIO
OTEUYECTBEHHON XMMHH; YBaXXEHHS K IPOIIECCY TBOPYECTBA B OOJACTU TEOPUU H
IIPAKTUYECKOTO NMPUMEHEHUS XUMHM, OCO3HAHUS TOTO, YTO IOCTHKECHUS HAYKH
€CTh pPe3yJdbTaT IJIUTEIbHBIX HAOIIOIEHUMN, KPOIOTIUBBIX 3KCIEPUMEHTAIbHBIX
IIOMCKOB, IIOCTOSIHHOI'O TPYy/Ja YYEHBIX U NPAKTUKOB; MHTEpECa U MMO3HABATEIbHBIX
MOTHBOB B TIOJYYEHUH W TMOCIEAYIOIEM aHalIM3€ HHPOpMALUU O MEPEAOBbIX
JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU XUMUMU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

HPAaBCTBEHHOT'O CO3HAHMS, ITUUYECKOIO MOBEIEHUS; CIOCOOHOCTH OLICHUBATH

CHUTYalllH, CBSI3aHHBIC C XUMUYCCKHMH SIBJICHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA MOPATHLHO-HPABCTBCHHBIC
HOPMBI M 1IEHHOCTH; TOTOBHOCTH OIICHMBATh CBOE TIOBEIEHWE M TOCTYIKH CBOHMX
TOBapuIleid C TIO3WIMUKA HPABCTBEHHBIX U TIPAaBOBBIX HOPM U OCO3HaHUE
MOCJIEICTBUN ATUX MOCTYIIKOB,

4) hopMuUpOBaAHNS KYJILTYPbI 310POBbSI:

NMOHMMAHUA LIEHHOCTEH 370poBOro M 0Oe3omacHOro o0pas3a  KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILEHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 370pPOBbIO; COOJIOACHHUS TMpaBUJ O€30MacHOro OOpalieHus ¢
BEIIECTBAMH B OBITY,

MIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIHHOCTH; MOHUMAHUS IEHHOCTH MPABUJI

WH/IMBUYAJILHOTO U KOJUIEKTUBHOTO
0€301acHOr0 MOBEACHHS B CUTYAIUSIX, YTPOXKAIOUINX 3I0POBBIO M JKU3HH JIFOJCH;

OCO3HAHUS MOCJIEJCTBUN U HETIPUATUS BPEIHBIX MTPUBBIUEK (yIIOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMSA:

KOMMYHHKATHUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIEI0BATEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM W  JPYrMX BHJAX
JESITeTbHOCTH; YCTAHOBKH Ha aKTUBHOE yJ4acTHE B PEIICHUH MPAKTHUECKUX 3a/1a4
COIMAIILHON HAIPaBJIEHHOCTH (B PaMKaX CBOETO KJIacca, IIKOJIBI);



MHTEpeca K MPaKTUYECKOMY U3yYEHUIO MPodeccuil pa3inuyHoOro poja, B TOM

YUCJIE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM MO XUMHUM; YBOXKCHUS K
TPYAY, JIOJIAM TpyAa U pe3yibTaTaM TPYJAOBOU JESITEIbHOCTU; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MHIMBUYAJIbHON TPaeKTOPUU

oOpasoBaHus1, Oynymed mnpodeccur W pealu3aldd COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JI0OrN4eCcKOro BOCIIUTAHUSA:

HKOJIOTMYECKH 1eIeCO00Pa3HOr0 OTHOMIEHUS K TIPUPOJIE, KaK UCTOUYHUKY
CYIIECTBOBAHMS >KU3HM Ha 3eMJie; TOHUMAaHHUS TJ00abHOTO XapakTepa

HKOJIOTMYECKUX MPOOJIeM, BIUSHUSA
SKOHOMHUYECKHUX TMPOLECCOB HA COCTOSHUE IPUPOAHOM W COLMAIBHOW CpPENbI;

OCO3HAHUS HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKCHUN XUMUHU IS
pEUIEHUsT BOIIPOCOB PALIMOHAIBHOTO NPUPOAONOIb30BAHNS; AKTUBHOTO HEIPUITHUS

JIEUCTBUI, TPUHOCAIINX BPE OKPYKAIOUICH
MPUPOJIHON Ccpeie, YMEHHsI MPOTHO3UPOBATh HEOJArompUsITHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSL TPEANPUHUMAEMBIX ACHUCTBUM W NPEAOTBpallaTh HX; HaIU4us
Pa3BUTOrO DKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTMYECKOM KYJBTYpBI, OIIbITa
JNEATENBHOCTU YKOJIOTMYECKON HAIIPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU
B MO3HABATEIbHOM, KOMMYHUKAaTUBHOM U COLUAIBHON MPaKTHUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSATH UACOJOTUH XeModoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKU, TOHUMAHHS CIEHU(UKU
XUMUU KaK HayKd, OCO3HaHUs €€ poiau B (OPMUPOBAHUM PaAlMOHAIBHOIO
HAy4YHOTO MBINUICHUS, CO3aHUM IIEIOCTHOTO TMPEACTABICHUS 00 OKpYXKaromeM
MHUpPE Kak O €IMHCTBE TMPUPOABI U YEJIOBEKA, B IIO3HAHWU MPUPOJHBIX
3aKOHOMEPHOCTEN W pEelIeHUU MNPOOJIEM COXPAHEHUs MPUPOJHOrO PABHOBECHUS;
yOexAEHHOCTH B OCO0OM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM LHUBHIIM3AINM: B
e€ TYMaHUCTUYECKOW HAaNpaBJIECHHOCTH W BaKHOW POJIM B CO3aHUU HOBOM 0a3bl
MaTepUAIbLHON KYJIbTYPhI, PEIEHUU TII00aTbHBIX MTPOOJIEM YCTOMUYUBOTO pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOW, MHUIIEBOM M 3KOJIOTHYECKOU
0€30MacHOCTH, B pa3BUTUM MEIUIIUHBI, 00ECTICYEHUHN YCIIOBUM YCIEITHOTO TpyAa U
AKOJIOTUYECKH KOMGOPTHOM >KM3HU KaXJOro ujieHa OOIINEeCTBA; €CTECTBEHHO-
Hay4YHOM I'PaMOTHOCTH: TIOHUMAaHUSI CYIIIHOCTU METO/I0B
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTU HCIOJIb30BaTh
MoJIydaeMble 3HaHUS IS aHAIN3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro Mupa u
MPOUCXOANTUX B HEM U3MEHEHUH, YMEHUS AeaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha



OCHOBE HAayyHbIX (AKTOB U MMEIOIIMUXCS JaHHBIX C LENbI0 IOJIy4EHUs
JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITENILHO MCII0JIb30BaTh XUMUYECKHUE
3HaHUs Ui

pelieHus NpodJieM B peajbHbIX KU3HEHHBIX CUTYallUAX; HHTEpeca

K ITO3HAHMIO U UCCIIE0BATEIBCKON I€ATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENOPEphIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJIYyYCHHIO HOBBIX 3HAaHMI IO XUMHUU B
COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTAMM; HHTEpeca K OCOOEHHOCTSIM Tpy/ia
B Pa3IMYHBIX cepax mpodhecCruoHaTbHOU
NesITeNbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOCHUSI y4€OHOro npeaMera «XuMushH» Ha
YPOBHE CPEIHET0 00IIero 00pa30BaHus BKIFOYAIOT:

3HAYMMBbIC TUIs1 dhopMupoBaHUs MHPOBO33PECHUS 00yJaromuxcs
MEXIUCITUTIIMHAPHBIE (MEXIPEIMETHBIE) OOICHAYYHBIC TMOHSATHS, OTPAKAIOIIHEC
LIEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U COEU(UKY METOAOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, PHEPIHUs, SIBJICHUE,
MpolLIeCcC, CUCTEMAa, HAy4YHbIM (DAKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, WCCIECNOBaHMUE, HAONIOJCHHUE, W3MEPEHUE, HKCICPUMEHT U JApYyrue);
yHUBEpCAJIbHbIE y4YeOHbIE JeWcTBHS (IIO3HABAaTEIbHBIE, KOMMYHUKATHUBHbIC,
pErynsiTUBHEIE), o0ecreynBaronme dbopmupoBaHue G yHKIIMOHATHHON
IPAaMOTHOCTU U COLMAJIBHOM KOMIIETEHIIMU 00 Yy4aroluXCs;

CIOCOOHOCTH OO0 yJaroIIuXxcst UCIIOJIb30BAaTh OCBOEHHBIC
MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC ydeOHBIC
JEHCTBHS B ITIO3HABATEILHON U COLMATILHON IPAKTHKE.

MertanpeaMeTHble Pe3yJbTaThl OTPAXKAKOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU UM  PETYJISITUBHBIMU
JICVUCTBUSIMU.

OBJj1aieHne YHUBEPCAJIbHBIMH Y4€0HBIMH MO3HABATEJIbHBIM U
NeCTBUSIMHU:

1) 6a30BbIE JTOTNYECKHE AeiCTBUSA:

caMOoCTOSITeTbHO  (OPMYJIMpPOBAaTh UM aKTyallM3UpOBaTh  MpodIieMy,
BCECTOPOHHE €€ paccMaTpuBaTh,  ONPEICHATh LENH ACSITEIbHOCTH, 3adaBas
napameTpbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTh PE3YJbTAThl AEATEIBHOCTH C MOCTABIECHHBIMU LEISIMH;

UCIIO0JIb30BaTh TP OCBOCHUU 3HAHUMN MPUEMBI JJIOTUYECKOTO MBIIIJIEHUS —



BBIJICIISITh XapaKTepHBIC MPU3HAKW IOHATHUH M yCTaHABIMBATh MX B3aMMOCBS3b,
UCTIOJIh30BaTh COOTBETCTBYIOIINE TTOHITHS TSI OOBSICHEHUS OTIACTHHBIX (PAaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUH IS KJIaCCH(PHUKAITUHN BEIISCTB U
XAMHYECKUX PEaKIUi; yCTaHABIMBATh NMPUYMHHO-CIICJACTBCHHBIC CBSI3U MEXKIY
U3y4aeMbIMH SIBIICHUSIMH; CTPOUTBH JIOTMYECKUE PACCYXKACHHS (MHIYKTHBHBIC,
JICTYKTUBHBIE, T10
aHAJIOTUH), BBIBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pPaccMaTphUBaEeMBbIX
SBIICHUSX, (OPMYJIUPOBATH BBIBOJALI W 3aKIIOYCHHS, MPHUMEHSATH B IPOIECCe
MO3HAHMS, WCIONb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJCIBHBIC TPEJICTABICHUS — XWMHUYCCKHA 3HAK (CHMBOJ)
dJIeMEHTa, XUMHUYecKas (opMmyrna, ypaBHCHHE XUMHUYECKOH peakIuu — Tpu
pelICHHM YYCOHBIX ITO3HABATCIBHBIX M MPAKTHYECKUX 3aJad, IPUMCHSThH
Ha3BaHHBIC MOJICIIbHBIC TPEACTABIICHUS I BBIABICHUS XapaKTEPHBIX IMPU3HAKOB
M3Yy9aeMbIX BEIICCTB U XUMHUYCCKHX PEAKIIHH.

2) 6a30BbIE HCCJIEN0BATENbCKHE AelCTBYS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB M XUMUICCKUX
peaknuii; (GopMymupoBaTh €M W 3a7a4M  HCCICIOBAaHUS, WCIIOIb30BaTh
TIOCTaBJICHHBIE M CaMOCTOSITCIILHO C(OpPMYIMpOBAaHHBIE BOIMPOCH B KadecTBE
WHCTPYMEHTA IO3HAHUS W OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE
NIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXJICHUM; BIaICTh HABBIKAMH CAMOCTOSTEIHLHOTO
IUTAHUPOBAHHUS W TPOBEACHUS YUCHHUECKHX YKCICPUMEHTOB, COBEPIICHCTBOBATH
YMEHHS HaOJI0JaTh 3a XOJOM TIPOIECCa, CaMOCTOSTEIHPHO MPOTHO3UPOBATH €T0
pe3yabTaT, (OpMYINPOBATh OOOOIIEHHS U BBIBOJIBI OTHOCUTEILHO JOCTOBEPHOCTH
pPE3yNbTaTOB MCCIEAOBAHUSA, COCTABJIATh OOOCHOBAHHBIM OTYET O MPOJICIaHHOMN
paboTe; mpUOOpeTaTh OMBIT YYCHUYECKOW WCCIIENOBATEILCKOW M MPOCKTHOU
JCSATEIILHOCTH, TPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTCIHHOMY
MOMCKY METOJIOB PCEHICHUS NPAKTHYSCKUX 3aj7ad, NPUMCHCHHIO pPa3IUIHBIX
METOJIOB TTO3HAHUS.

3) pab6ora ¢ undopmanmeii:

OPHCHTHPOBATHCSI B PA3IMYHBIX HMCTOYHWKAX WHPOpMAIK (HAy4yHO-
MOMyJIIpHAs JUTEepaTypa XHUMHYECKOTO COJACP)KaHMs, CIPAaBOYHBIC IOCOOHS,
pecypcbl MHTEepHETa), aHATM3UpOBaTh MH(OPMAIIMIO Pa3IUYHBIX BHJIOB U (hopMm
IpeJICTaBJICHUS, KPUTHYCCKH OIICHUBATh e JI0OCTOBEPHOCTh u
HETIPOTHUBOPEUNBOCTD;

(bopMyIUpPOBaTh 3alPOChl U MPUMEHSITHh Pa3IMYHBIC METOJbI MPH TOUCKE U
oroope wuHbOpPMANMK, HEOOXOMUMOW I BBIMOJHEHUS Y4eOHBIX 3aaad



ONpeAeNIEHHOIO THUMA; MPUOOpETaTh OMNBIT HCIOJIb30BaHUS HHGOPMALIMOHHO-
KOMMYHHUKaTHBHBIX
TEXHOJIOTUA W PAa3NUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSTEIHHO BBIOMpAThH
ONTHUMaJIbHYI0  (opMy mpeacTaBieHHs HMHGoOpMauuK  (CXEMbl, TIpauKu,
auarpaMMbl, TaOJUIBl, PUCYHKH M JPYrHe); HCIOJIb30BaTh HAYYHBIH SI3bIK B
KayecTBe CpeJcTBa Ipu padoTe ¢ XUMHUYECKOM HHQOpMalMen: MNPUMEHSTh
MEXIpeIMeTHbIE (PU3NYECKre U MaTeMaTUYeCKue) 3HAKU U CUMBOJIBI, (DOPMYIIHI,
ab0peBHaTyphl, HOMEHKJIATYpPY; HCIOIb30BaTh M MPEoOPa3oBBIBaTH 3HAKOBO-
CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

Osgi1aieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU /1€ICTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MOM TEMBbI B XOJI¢ AUANOra W/Win
IUCKYCCHHU,  BBICKA3bIBaTh  HJEU, (POPMYIUpOBATh  CBOM  MPEIJIOKECHUS
OTHOCUTEJIbHO BBITIOJIHEHUS MPEUIOKEHHOM 3a7auM; BBICTYNATh C Mpe3eHTalUel
pPE3yJIbTATOB MMO3HABATEIBHOU JEATEILHOCTH, MOJTYYEHHBIX CAMOCTOSTENIBHO WM
COBMECTHO CO CBEPCTHHKAMHU IIPH BBHINOJHEHUHM XUMUYECKOTO SJKCIEPUMEHTA,
MPAaKTHUYECKOH paboThl MO HCCICIOBAHUIO CBOMCTB HW3Y4aeMbIX BEIIECTB,
peanuzanuy y4eOHOTO MpoekTa W (HOPMYIHPOBATH BBIBOJABI MO pe3yJbTaTaM
MPOBEACHHBIX UCCIIETOBAaHUI MMYyTEM COTJIACOBAHMS TIO3ULIUN B X0JI€ OOCYXKICHUS U
00OMEHa MHEHHSIMHU.

OsgJ1aieHHe YHUBEPCATbHBIMH PEryJIiTUBHBIMH J1eHCTBUSIMHU:

CaMOCTOATENIFHO TUTAHUPOBATh W OCYIIECTBISITH CBOIO TO3HABATEIHHYIO
JeSITeIbHOCTh, OmpeAensass e€ IeNMd W 3ajJadd, KOHTPOJIUpPOBaTh W 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeljiaraéMblii aJfOPUTM JEHCTBUU TIpH
BBITIOTHEHUU YYE€OHBIX H MCCIENOBAaTEIbCKUX 3a7ad, BbIOWpaTh Haubosee
3¢ (}EeKTUBHBIN CIMOCOO WX peUIeHHs ¢ y4ETOM TMOIY4YeHHs] HOBBIX 3HAHHUH O
BEIIECTBAX M XHUMHYECKHX pPEaKIUAX;  OCYILIECTBISThH CAaMOKOHTPOJb CBOEH
NeSITEIbHOCTU HA OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTarbl OCBOCHUA Kypca «OpraHudeckas XUMHS»
OTPAXKAIOT:

chOPMUPOBAHHOCTh  MPEACTABIICHHWH O XHUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, POJIM XHMHUM B TIO3HAHWUU SIBJICHUU
npuponbl, B (QOPMUPOBAHMHM MBINUICHUS U  KYJIbTYPhl  JUYHOCTH, €€
(G YHKIIMOHAJIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS MPAKTUUECKUX 3a/1a4



U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/JI0POBBIO U MPUPOIHOU
cpeac,

BJIQJICHUE  CHCTEMOM  XUMHYECKMX  3HaHMM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XMMHYECKMHM D3JIEMEHT, aToM, OJJIEKTPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMHUUYECKast
CBA3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHasi), MOJb, MOJIIpHas
Macca, MOJSIpHBIA OOBEM, YIIEpOAHBIM CKeJeT, (PYHKIMOHAbHAS TpyIIIa,
paauKai, U30MepHsi, H30MEPbl, TOMOJIOTMUECKUI psiZl, TOMOJIOTH, YTJI€BOAOPOIbI,
KHCIIOPO U A30TCOJEPXKAILME COEIWHEHMS, MOHOMED, IOJMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUN U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux Bemects A. M. ByriepoBa, 3aKOH COXpaHEHHs MacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUH; MHUPOBO33PEHUECKHE 3HaAHUS,
JeXalMe B OCHOBE MOHMMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYYECHUHU H
0€30MacHOM HCIOJb30BAaHUU BAKHEUIIIMX OPraHWYECKUX BELIECTB B OBITY U
MIPAKTUYECKOM JESITEIbHOCTH YEIIOBEKA;

c()OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
YCTaHABJIMBATh MX B3aMMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOLIME IOHATHUS IIPH
OMMCAHUHU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUM UCIIOJIB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIst
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyn OpraHMYEeCKMX BEIIECTB U YPaBHCHUH XUMHUYECKUX PEaKIUH,
W3TOTABJIMBAThL MOJEIHM MOJIEKYJ OPraHWYECKUX BEUIECTB Ul WIUIIOCTPALUMHA UX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOCHMUS,

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJICKHOCTh H3yYECHHBIX
OpraHMYECKUX BEUIECTB II0 HMX COCTaBY M CTPOCHUID K ONPENEIIEHHOMY
KJIacCy/Tpymie COeAUHEHUN (YrJeBOAOPOIbI, KHUCJIOPOI U a30TCOJEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCIMHEHMS), JlaBaTb WM Ha3BaHUS 10
cuctematuieckoit Homenkimatype (IUPAC), a Takke NpuUBOAUTH TPUBUAILHBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHWYECKUX BELIECTB (PTUJIEH, MPOMMUJICH, AalleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (BeHos, (hopManbaeruj, aneTaibIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAas KUCJIOTA, OJEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJUI0103a, TIUIUH);

chOpPMUPOBAHHOCTh yMEHHS ONPEACNIATh BUIbI XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TMOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A. M. byrnepoBa 111 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;



chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaThb  COCTaB,  CTPOECHHUE,
(¢u3nyeckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX IPEACTABUTENECH pa3IMYHBIX
KJIaCCOB OpPraHWYECKUX BeEIIeCTB (METaH, 3TaH, ATHJIEH, MPONWIEH, AalleTUJIEH,
Oyraguen-1,3, merunOyraauen-1,3, O€H30J, METAHOJ, 3TaHOJ, STUJICHTJIMKOJb,
TIUIEpUH, (EHOJ, aneTalbJIeru/l, MypaBbHHAsI U YKCYCHAas KHCJOTHI, TIIOKO3a,
Kpaxmall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTA), UJUTFOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJy HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX pEakUuil ¢
UCTOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, YroJb), CIOCOOBI UX EPEPAOOTKHU U MPAKTUUECKOE
IpUMEHEHUE TPOAYKTOB MepepaboTKH; CPOPMUPOBAHHOCTh YMEHHI TPOBOAUTH
BBIUMCJICHUA 110 XUMHUYECKHMM ypaBHEHUSM (Maccbl, 00BbEMa, KOJIMYECTBA
MCXO/JHOTO BEIECTBA WM NPOAYKTAa pPEaKUUU IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEUIECTB WU MPOAYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHHMM BIAJETh CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, HCIOIb3yEeMbIX B XUMUU MIPU U3YUCHHH BEUIECTB U
XMMHYECKUX SBJICHUH (HAOII0IeHIE, N3MEPEHHE, SKCTIEPUMEHT, MOICTUPOBAHUE),
WCIIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS s TPUHATUS DEUICHHA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C BELIECTBAMM U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIO/IaTh MpaBUiia MOJIb30BAHUSI XUMHYECKON
NOoCy/Iol W JabopaTOpHBIM OOOPYIOBaHMEM, a TaKXKe IpaBUJia OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLUHUSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX
XMMHYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUN TMJAHUPOBATh M BBIMOJHATH XUMUYECKHM
AKCIIEPUMEHT (IIPEBPAILIEHHS OPTaHUYECKUX BEIECTB MPU HArpeBaHUU, MOJIy4YEHUE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, KauyeCTBEHHbIC pEaKIUH OPraHUuYECKUX
BEIIECTB, JICHATypalus OENKOB MpH HarpeBaHUH, IBETHBIC pEaKIuu OEJIKOB) B
COOTBETCTBUM C TIPaBUJIAMHU TEXHUKH OE€30MACHOCTH TMPH OOpalICHUH C
BEIIECTBAMH U J1aOOpaTOPHBIM O0OOPYAOBAaHHEM, MPEACTABIATH PE3YJIbTaThI
XMUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKCU YPAaBHEHUH COOTBETCTBYIOILUX
peakiuii 1 GopMyIHpPOBATh BHIBO/IBI HA OCHOBE 3TUX PE3YJbTATOB,;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(pOpMaLMIO, TMOJYy4aeMyld M3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
uHdopmanuu, IHTepHET U 1pyrux);

chOopMUPOBAHHOCTb  yYMEHUW  CcOOMIOJaTh  TIpaBUjia  AKOJOTHYECKHU
1enecoo0pa3Horo MOBEACHUST B OBITY M TPYIOBOM JIEATEIBHOCTH B IENSIX
COXpaHEHHUs] CBOEr0o 3/I0POBbSl U OKPYKaIOIIEW MPUPOIHON Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JECWCTBUSA Ha >KUBBIE OPraHW3MBbI ONPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasi cMbici Tokaszarens [IJIK, moscHsaTh Ha mpumepax CcrocoObl
YMEHBIIEHUSIT W NPEAOTBPALICHUS KX BPEAHOTO BO3JICUCTBUS HA OpraHU3M
YEJIOBEKa,;

JUIsT 0OYYarOIIMUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSI: YMEHUE
IPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYMHBIX METO/JAaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUH;

JUISL CHENbIX W CIHA0OBUISANIMX OOYYArOUIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cUCTeMy oOo3HadeHui JI. bpaiins mjis 3anmucu XuMUYecKux

dbopmy.

11 KUIIACC

[IpenmeTHbie pe3yibTaThl OCBOEHUA Kypca «OOIIas M HeopraHuyeckas
XUMUS OTPAKAIOT:

chOPMHUPOBAHHOCTh  TPEJACTABICHUN: O XUMUYECKOH COCTaBISIONMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, pPOJM XHMHUU B I[IO3HAHUU SIBJICHUU
opuponbl, B (QOPMUPOBAHMHM  MBIIUICHUS U  KYJIbTYPhl  JUYHOCTH, €€
(G YHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOJUMOM ISl pEelISHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpAasi BKIKOYAET:
OCHOBOIIOJIAralONIMe MOHATHSA (XMMHYECKHH 3JIEMEHT, aToM, H30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISIPHBI OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUSI, XUMUYECKasi CBS3b
(KOBaJIEHTHAsI, MOHHAS, METAININYECKasi, BOJIOPOJIHAS ), KpUCTATIMYECKAs PEIIETKA,
TUANBl ~XUMHYECKUX  PEAKLUHM, pacTBOp, JJIEKTPOJIUTHI,  HEDIJIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMALINS, OKHUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakiuu, XUMUYECKOE PABHOBECHE); TECOPUUM M 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON JHccoluanuu, nepuoandyeckui 3akon . M. MeHnneneesa,
3aKOH COXPAHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W TMPEBpAICHUs YHEPTrUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JIeKAIIMEe B OCHOBE IMOHUMAaHUSA MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (haKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJIyUeHUH U 0€3011aCHOM MCIOJIb30BAHUH BAKHEUIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY U TPAKTUYECKOM NEITEILHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTb YMEHMI BBISIBIIATh XapaKTEPHBbIC MPU3HAKU TOHSITHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOUIUE IMOHATHS MPHU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



c(OpMHUPOBAHHOCTh YMEHHUM HCIOJB30BATh XMMHUUYECKYI0 CHMBOJUKY MJIs
cocraBiieHUs  (OpMYJ  BEIIECTB M  YPaBHEHUM  XUMUYECKUX  PEaKIUid,
cuctematuieckyro HoMeHkinarypy (IJUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Tra3, YIJIEKUCIBIA ra3, aMMHaK, ramiéHas
U3BECTb, HETAlIEHAs! U3BECTh, IUTHEBAS COJA, TUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUU OINpPENENATh BaJCHTHOCTh U CTENEHb OKUCIICHMUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAsi, MOHHAs, METAJUIMYECKasi, BOJAOPOHAsA) B COCIMHEHUSIX, THII
KPUCTAINTMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJIApHasi,
MOHHAsl, METAJUIMYECKas), XapaKTep Cpebl B BOAHBIX PaCTBOpPaX HEOPraHUYECKHUX
COCJIMHEHUN;

c(OpMUPOBAHHOCTD YMEHUU YCTaHABJINBATh MPUHAIEKHOCTD
HEOPraHMYECKUX BEIECTB IO MX COCTaBY K OIpeAeNEHHOMY KIlacCy/Tpyre
COEIMHEHUN (MPOCThIE BEIIECTBA — METAIIBl M HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCIIOTHI, aM(OTEPHbBIE THAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICH MEPUOANUECKOro 3akoHa /I
W. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, O0BSICHUTENBH YIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb BJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKMX JJIeMEHTOB 1—4 mnepuonoB Ilepmonnyeckor CHCTEMBI
xumuueckux oiemeHToB JI. WM. MenneneeBa, uCHob3ysh TOHATHS «S-, P-,
danekTpoHHbIC opOutanm, «OQHEPreTUY ecKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHMS CBOMCTB XMMHUYECKHMX DJIEMEHTOB M UX COCAUHEHUMU
110 repuojam u rpynmam llepuoanyeckoit cucteMbl XUMHAYECKUX dy1eMeHToB /1. W
Menpeneena;

C(OPMUPOBAHHOCTh YMEHHMHM  XapaKTepu30BaTh (OMUCHIBATH)  OOIIKE
XUMHAYECKME CBOMCTBA HEOPraHMYECKMX  BEIIECTB  PAa3IM4YHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSA3M MEXAY HEOPraHWYECKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH XUMHUECKHUE PEAKIIHH 110
pa3IMYHBIM TpPU3HAKaM (YHCIy W COCTaBy PEarupyrolux BEUIECTB, TEIJIOBOMY
3¢ dekTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIIEHHUS 3JIEMEHTOB, OOpPaTUMOCTU
peaKiuu, y4acTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHUS PEAKUUN pa3IMYHbIX
THUIIOB, TOJIHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMil HOHHOTO 0OMEHA, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA;
c(OpMUPOBAHHOCTH YMEHUU IIPOBOJNUTHh DPEAKLMM,  ITOATBEPKAAOLINE
KAQUECTBEHHBIM COCTAB PA3JMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH



OIBITHBIM IYTEM HOHBI, MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHMYECKUX
BELIECTB;
c(OpMUPOBAHHOCTh YMEHHI pPacKpbIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI IOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajilaHca
ATUX PEaKIUi;
c(OPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peaKru OT pa3InYHbIX (DAKTOPOB; XapaKTEP CMEILEHU XUMUYECKOIO PaBHOBECHS
B 3aBUCHUMOCTH OT BHemHero Bo3aeictBus (npunnun Jle Ilarense);
C(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKUE MPOLIECCHI,
JeKalMe B OCHOBE MPOMBIIUICHHOTO MOJTYYEHUs CEpHOM KHUCIOTHI, aMMHaKa, a
TaKkke CQOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOIIMX HAYYHBIX NPUHIMIAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOTO MTPOU3BOJICTBA;
c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYMCIECHUS C UCIIOIb30BAHUEM MOHSATHUS
«MaccoBas 0l BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOLICHWM Ta30B MpHU
XUMUYECKUX PEaKlUsX, Macchl BEIECTBA WU 00BEMA Tra30B MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce€ MM OOBbEMY OJHOTO M3 YYAaCTBYIOLIMX B pPEaKUUU
BEIECTB, TEIUIOBOr0 3(P(eKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI
BELIECTB, IPEBPALCHUS U COXPAaHEHUS YHEPTUU;
c(hOpMUPOBAHHOCTb YMEHUM COOJIIOAATh MpaBUJIa TOJIB30BAHUS XUMHUYECKOU
MOCy/IoN U JTabOpaTOpPHBIM O0OpYIOBaHMEM, a TaKXKe IpaBuia OOpalleHus C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBINOJIHEHHIO JaOOPATOPHBIX
XUMUYECKUX OIBITOB;
chOpPMUPOBAHHOCTh ~ YMEHHMM  IUIAHUPOBATb U BBINOJHATH  XMUMHUYECKUU
HKCIIEPUMEHT (Pa3iokKEHUE MEPOKCHAA BOJOPOAA B MPUCYTCTBUU KATaIU3aTOPA,
OIIpEelIETICHUE cpenbl pacTBOpPOB BEIIECTB € MOMOLIBIO
YHUBEpPCAIbHOTO WMHJMKATOPA, BIMUSHHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON pEaKINH, peaklud HOHHOrO OOMEHa, KaueCTBEHHbIC PEaKkIUu Ha
cyibdar-, KapOOHaT- M XJIOPUI-aHHUOHBI, HAa KATHUOH AaMMOHUS, pELICHHE
AKCIIEPUMEHTAIbHBIX 3amady 1o Ttemam «Meramby u  «Hemeramsy) B
COOTBETCTBUU C TpaBUJIaMU TEXHUKM O€30MACHOCTH MpH OOpallleHuu C
BEIIECTBAMU U JIAOOPATOpPHBIM 00OPYJOBAaHUEM, IMPEACTABIATH PE3YJIbTATHI
XHUMHUYECKOTO JKCIEpPUMEHTa B (popMe 3amucu YpaBHEHMH COOTBETCTBYIOLIMX
peakimii ¥ (HOpMYyIUpPOBATh BBIBOJABI HAa OCHOBE JTUX PE3YJIbTATOB;
c(hOpMUPOBAHHOCTh YMEHUM KPUTUUECKH aHATM3UPOBATH XUMUYECKYIO
uH(pOpMALMIO, TMOJY4aeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpelICTBa MAacCOBOM
KOMMYHUKalUK, IHTEpHET U Apyrux);

chOpMHUPOBAHHOCTL ~ yYMEHHM  COOMIOAAaTh  TpaBWIA  DKOJOTHYECKU
IEJIECO00PAa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIIX
COXPAHEHHsI CBOETO 3[0POBbA M OKPYKAIOUIEH NPUPOAHOW Cpenbl, OCO3HABATH



OMAacCHOCTh BO3JECHCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAS
cvbicn mokazarenst [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHBIICHUS WU
IIPEAOTBPAILICHUS] UX BPEIHOIO BO3JACUCTBUS HA OPTaHU3M YEJIOBEKA,

JUIs O0y4JaroIIMXCsl C OrPAaHUYCHHBIMU BO3MOXHOCTSIMH 3I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHHM; UISI CIENBIX M CIHA00BUIANIUX OOYYAIOIMIUXCS: YMEHUE
UCIIOJIb30BaTh pefbe(HO-TOUeUHYI0 cucTteMy obo3nadeHut JI. bpaiins mis 3anucu
XUMUYECKUX HOpMYII.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne HazBanmue KoauuvecrBo | Ucnoan3oBanue J0P/LHOP JdeATeIbHOCTL  y4yHUTEAsT € y4eTOM
n/ pa3aesioB U TeM 4yacoB padoyeii nporpaMMbl BOCIIMTAHUS

- NMporpamMMeI

Pazgea 1. TeopeTnueckue 0CHOBBI Opranuyeckoi xumuu (3 yaca)

[IpenmeT opranndeckon
xumuu. Teopus
CTPOEHUS OPraHUYECKUX
coeauHeHuit A. M.

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

YcraHoBiEeHUE JIOBEPUTEIIbHBIX
OTHOLIEHUH MEXAYy Yy4YUTelleM U €ro
Y4YECHHKaMHU, CIIOCOOCTBYIOLINX

IIO3UTUBHOMY BOCIIPUATHIO Y4YalllUMUCHA

1.1 | byrmeposa 3 TpeboBaHMII M HpockOd  yduTels,
NIPUBJICY CHUIO ux BHUMAaHHUSI K
o0cyx/aeMoll Ha ypoke uHpoOpManuuy,
AKTHBHU3AIHH ux I103HABATEIbH O
NEeSITETLHOCTH.

Pasnea 2. YraeBoaopoasl (13 yacoB)

IpenebHbIC POIII 10 KJIACC IIpuBneyeHne BHHUMAHMS IIKOJBHUKOB K

2.1 | yraeBomopomb — 2 https://resh.edu.ru/subject/lesson/615 | ueHHOCTHOMY AaCMEeKTy H3Yy4aeMbIX Ha

AJIKAHBI 1/start/149993/ ypOKax sIBJICHUH, OpraHu3aiius ux padboThI
POIII 10 KJIACC C TONy4YaeMoOil Ha YpOKE COLHUAIBHO
Henpenenprie https://resh.edu.ru/subject/lesson/541 | 3Ha1MOH HupopMaLeH, niHLHIpOBaKHE
2.2 | yrIeBOAOPOJBI: ATKEHBI, 6 2 /start/212563/ ee o0CyXKeHus, BBICKa3bIBAHHUS
aJIKaINCHBI, AIKIHBI y4YaIIMMKCSI CBOETO MHEHUS 10 €€ MOBOJY,
BBIPAOOTKH CBOETO K HEll OTHOIICHUS.
POII 10 KJITACC
2.3 ?ri Zﬁ;ﬁ;ﬁw 2 https://resh.edu.ru/subject/lesson/477
5/start/150494/
”4 [IpupoagHple MCTOYHUKH 3 POII 10 KJIACC

yIJAEBOAOPOJOB M HX

https://resh.edu.ru/subject/lesson/614



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

nepepadoTKa

8/start/170461/

Pa3n

ea 3. Kucaopoaconep:kamme opraHu4eck

ue coeauHenus (13uacos)

POIII 10 KJIACC
https://resh.edu.ru/subject/lesson/476

IIpumeHneHue Ha ypOKE€ HWHTEPAKTUBHBIX
(dopM pabOTHI ydanuxcsi, CTHMYJIUPYIOMIUX

glstartll 50550/ IMMO3HABATCJIbHYIO MOTHUBAIIUIO
3.1 | Couprel. ®eHon 3 https://resh.edu.ru/subject/lesson/572 LIKOJIBHUKOB; JUCKYCCUH, KOTOpBIE NArOT
ydamum e BO3MOXHOCTb HpI/IO6peCTI/I
7/Start/150577/ OIIBIT BCACHHUA KOHCTPYKTHBHOI'O AHAJIora,
paboTel B Mmapax, KOTOpble  yu4ar
P2II 10 KITACC IIKOJIPHIKOB KOMaHHOM paboTe.
https://resh.edu.ru/subject/lesson/476
AJTbIICTH B 9/start/150550/
32 Iéap6OH°BHe KHCHOTR ! https://resh.edu.ru/subject/lesson/572
JIO’KHBIC D (UPBI
7/start/150577/
PDIII 10 KJTIACC
https://resh.edu.ru/subject/lesson/615
O/start/150687/
33 | Yraesons 3 https://resh.edu.ru/subject/lesson/541
3/start/150714/
Pa3znen 4. A3oTcoaepkamme opranudeckue coeqnnenns (3 yaca)
POUI 10 KJIACC [IpuBneueHre BHUMAaHUS UIKOJBHUKOB K
4y | Aw ; https://resh.edu.ru/subject/lesson/474 | ueHHOCTHOMY —acleKTy H3y4aeMbIX Ha

AMuHOKHCIOTEL benku

3/start/150742/

ypOKax sIBJICHUN

Pazgen 5. BoicokoMoJieKyJIsipHbIe coeinHeHns (2 yaca)



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

5.1 | IImactmaccel. Kayuykwu.

Bookna

PDIII 10 KJIACC
https://resh.edu.ru/subject/lesson/609

5/start/150823/
https://resh.edu.ru/subject/lesson/615

2/start/150850/
https://resh.edu.ru/subject/lesson/477
7/start/170536/

IIpuBneueHre BHUMAHUS YYEHUKOB
K 00cyx1aeMoil Ha ypoke uHpopMmanuu,
ux

aKTHBHU3allnH1 MO3HABATCILHOU

ACATCIbHOCTU

OO011ee KOJIMYECTBO YaCOB 10
mporpamme

34

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

No

/o

HasBanue
pa3ziesioB U TEM
IpOrpaMMBbl

KomuuectBo
JacoB

Hcnonb3oBanue 20P/LIOP

JlesTenbHOCTD yUUTENSl ¢ yuyeToM paboueit
IIpOrpaMMbl BOCIIMTAHUS

Pa3nea 1. Teopernueckune ocHoBbI xumuu (13

4acoB)

CrpoeHne aTOMOB. [Ipumenenue Ha ypOKe
[lepuoanyeckuii 3aKo0H WHTEPAKTUBHBIX (hOpM pabOTHI ydaImuxcs,
11| 1 [Teprognueckas 3 CTUMYJIUPYIOIIUX MMO3HABATEIBHYIO
CHUCTEMa XUMHUYECKUX MOTHBAITUIO ITKOJLHUKOB
anemeHnToB /1. U.
MenpeineeBa
1.2 | Xumudeckue peakiuu 6 Opranmzanus paboOThl ydamuxcsi ¢
CTpoeHHe BeLecTBa. moJlyyaeMol Ha ypoke HHOOpMaIHEH,
MHOroo6pasue BeecTs UHHULMUPOBAHUE ee o0CyXJeHus,
1.3 4 BBICKA3bIBAHUS MU CBOEI'O MHEHUS IO €€
MOBOJZY, BBIPAOOTKM CBOEro K HeH
OTHOUIEHHUS.
Pa3nen 2. Heopranuueckasi xumus (17 yacoB)
2.1 | Meranisl 6 [IpuBrieueHne BHHMaAHHUS ydallUXcid K



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

2.2 | Hemerams 9 oOcykmaeMoll Ha ypoke uHpopmaluuy,
”3 CBSI3b HeOPraHHYEeCKAX 1 5 AKTUBH3ALMHU ux ITO3HABATCIIbH O
' OpPraHUYECKUX BEIECTB NEATCIbHOCTU
Pazagen 3. Xumus u :ku3nb (4 yaca)
3.1 | Xummus u )KU3Hb 4 JlaTh BO3MOXXHOCTh TPHOOPECTH HABBIK
CaMOCTOSATEIBHOIO penIeHus
TEOPETUYECKOI POOJIEMBI, HaBBIK
YBOXHUTEIBHOTO OTHOIICHWS K YyXUM
UJesIM, HaBBIK ITyOJHMYHOTO BBICTYILICHUS
nepes ayIuTOpUEH, apryMEeHTHPOBAaHUS M
OTCTaWBAHUS CBOEH TOUKHU 3PEHUSL.
OO011ee KOJIMYECTBO YaCcOB 10 34

nporpamme




KAJVIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 xmacc (34 gaca, 1yac B HEZIEIHO)

JlaTa
N}') HaunmeHoBaHMe pa3/iesioB U TeM ITo ITo KoppekTn-
i JIaHy pakry poBKa
Pa3zpnes 1. OcHOBHBIEC MOHATHUS OPraHuYecKoi xumuu (3 yaca)

[IpeaMeT u 3HaUEHUE OPraHMYECKOH XMMHHU 01.09

2 [lepBuunblii MHCTpYKTaX 1o T/0 Ha pabouem Mmecte. CTPyKTypHas TEOpUsT OPraHUYECKHUX 08.09
coequHenuil. Mzomepus
3 OCHOBHBIE KJTACCHI OPTaHUYECKUX COCTUHECHUIM 15.09
Pa3nen 2. Yraesoaopoab! (13 yacos)
4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI P 22.09
3 MertaH 1 3TaH — NpOCTEHIINEe NPEICTABUTEIN aJIKaHOB 29.09
6 AJIKEeHBI: COCTaB M CTPOEHHE, CBOICTBA 06.10
7 OTUJIEH U TPONUJIEH — MPOCTENUINE IPEICTABUTENN AJIKEHOB 13.10
8 [Tpaktiueckas padora Ne 1. «IlomydeHne sTuIeHa U U3y4EHUE €ro CBOHCTBY 20.10
9 Anxanuensl. [logydyeHre CHHTETUUECKOTO KayuyKa U pe3UHbI 27.10
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psifl. ALleTHIIEH — MPOCTEH NI 10.11

10 MpeICTaBUTEIb AJIKUHOB
11 Beruucnenns 1o ypaBHEHUIO0 XMMUYECKON peaKIuu 17.11
12 Apensl: 6eH301 1 Tonyos1. TOKCHYHOCTb apEHOB 24.11
13 I'enernueckas CBsA3b YrI€BOAOPOIOB, IPUHAMIECKAIMX K Pa3INYHBIM KJaccaM 01.12
14 [TpupoHbIe HCTOYHUKHU YTIEBOJOPOIOB: IPUPOIHBII a3 U MOMyTHbIE HEPTAHBIE I'a3bl 08.12
15 [TpupoaHbIe HCTOYHUKHU YTIIEBOAOPOIOB: HEPTh U MPOIYKTHI €€ mepepaboTku 15.12
16 KonTtponbsHas paboTta o pazaerny « YTiaeBoJopOIb» 22.12




Pasnea 3. Kucaopoacoaep:kamue opranudeckue coequtenus (13 yacos)

17 [IpenenpHbIe OIHOATOMHBIE CITUPTHI: METAHOJ U ATAHOJI. 29.12
Bonoponnas cBs3b
18 MHOroaToOMHBIE CITUPTHI: STHJICHTJINKOJb U TN CPHH 12.01
19 @DeHOoM: CTpOoeHUE MOJIEKY b, (PU3NYECKIe U XUMHUECKHE CBOMCTBA, TPUMEHEHHE 19.01
20 Anbaeruasl: GopMabIeru U aleTalbIerul. AleToH 26.01
21 OaHOOCHOBHBIE MpeieTbHbIe KapOOHOBBIE KUCIOThHI: MypaBbUHAS U YKCYCHAs 02.02
22 [TpakTuueckast pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KHUCIIOTBI 09.02
23 CreaprHOBAsi ¥ OJICMHOBASI KHCIIOTHI, KAK TPEACTABUTEIN BBICIIHX KAPOOHOBBIX KHUCIOT 16.02
24 Mpl1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBUE 01.03
25 Crnoxxnble 2(UPBI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIIOT. I MIPOJIN3 CIIOKHBIX A3PUPOB 15.03
26 Kupsl: rugponaus, npuMeHeHne, OuoI0ruueckas poJib )KUpOoB 05.04
97 YrieBoasl: cocTaB, kKiaccudukaius. BaxkHe#iwme npencraBUTENN: TJIOKO03a, (QpPyKTO3a, 12.04
caxaposa
28 Kpaxman n nemnomno3a Kak NpupOoIHbIE TOJUMEPBI 19.04
29 KonTtponpHas paborta o pazaeny 26.04
«Kucnopozacoaepkamime opraHu4ecKiue COSTNHEHUS
Pa3znen 4. A3zorcoaep:kaiiue opranndeckue coequHenus (3 yaca)
30 AMUHBI: METHJIAMUH ¥ aHUJIUH 03.05
31 AMUHOKHUCIIOTHI KaKk aM(OTepHbIe OpraHNYecKue COeNMHEHHUs, UX OMOJIOrHYecKoe 3HaueHHeE. 17.05
Ilentnabl
32 benku kak mpupoOHBIC BBICOKOMOJIEKYIISIPHBIC COCTUHCHHS 24.05
Pa3jnea 5. BoicokomoJiekyasipHble coeqnHenus (2 yaca)
33 OCHOBHBIC ITOHSATHS XUMHUH BBICOKOMOJICKYJIIPHBIX COCAMHCHUN 31.05
34 OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYISIPHBIX coennHeHuit. [Imactmaccel, kKaydayku, 31.05

BOJIOKHA




O EHOYHBIE MATEPUAJIBI
10 kiaace

KonTpoJbHasi padoTa o pasaeay: YrjeBoa0pPOIbl
Al. Obwmas hopmyna roMOJIOTHYECKOT0 psijia apeHOB
1)CnH2n +2 2) CnHZn—Z 3)Can 4) CnH2n—6

A2. HazoBuTe BemiecTBo, popMyina KOTOPOTo:
CH3—CH—CH —CH;—CH—CHj3
CHs; CHs CHs
1) 2,4,5 — pumetmirekcan  2) 2,3,5 — tpumeTriirekcad  3) 2,4 —quMeTHITENTaH 4) OKTaH

A3. Kakoii 13 npuBeIeHHBIX yII€BOJOPOI0B OTHOCUTCS K TOMY )K€ TOMOJIOTMUECKOMY sy, YTO U OyTUH-1:
1) Oyran- 2) 6ytun-2 3) nentuH-1 4) Oyraguen-1,3

A4. BemectBa, umetommue ¢popmyinsi: CH3— CH =CH — CH,— CHz u
CH;—C=CH —CHz3
CHs
1) sSBASAIOTCS TOMOJIOTaMU 2)SBJISIFOTCS CTPYKTYPHBIMH H30MEpaMu 3)SBIISIIOTCS HM30MEPAMH TOJOXKEHUS KpaTHOW CBsi3u 4) He
SIBJISIFOTCSL HU TOMOJIOTaMu, HU U30MepaMu

AS. Kakue peakuy XxapakTepHBbI JJIsl BEIIECTB, COOTBETCTBYOIUX obmielt popmyine ChHan 2
1) 3amernienus 2) npucoeauHeHus 3)1eruIpupoBanus 4) neruapaTaiuu
[IpuBenuTe mpuMep peakuu JaHHOTO THIIA

A6. B xakoMm citydae mpoayKTOM MPUBEAECHHBIX PEAKIHH SIBISETCS XJIOPOESH30II:
CBET CBET FeCI3 Ni

1)CeHg + Clo — 2)CsHuis + 3Cl2 — 3)CeHe + Cl2 — 4)CeH12 + Cl2 —

Jlonummre ypaBHEHUE PEAKLIIUU COOTBETCTBYIOLIEE YCIOBUIO 3aJaHUS

A7. K kakoMy aTOMy yriiepofia IpucoeTUHUTCSI OpPOM B pe3yIbTaTe PEaKIuu:

1 2 3 4
CH,=CH—CH; — CHsz + HBr —



1)x nepBoMy 2)K0 BTOpPOMY 3)K TpeTbeMy 4) K YETBEPTOMY

A8. /115 ankaHOB XapaKTEpHA U30MEPHUS:
I)reomeTpuueckas 2) yraiepoaHoro ckenera
3) nonoxxeHne PyHKIMOHATIBHOMN TPYIIIHI 4) MOT0XKEHHIE ABOWHOMN CBSI3U
A9. XapakTepucTHKH: SP>-rubpuansanms; sateHTHb yroa 109,289 nmmua yriepon — yrieponnoii cessu 0,154 HM COOTBETCTBYIOT
KJIacCy yTJeBOAOPOIOB ¢ 001Iel (hopMyIIoii:
1)CnH2n +2 2) ChHa2n-2 3)CrHns 4) CiH2

B1. YcranoBuTE COOTBETCTBHE MEKy TUIIOM XUMUYECKON PEAKIUU U YPABHEHUEM PEaKIIUU:

1) CoH2+ 2Ho — A) pucOeIuHEeHU
2) CzHg + Clz — b) 3amemenus
3) CoHs +Br; — B) paznoxenus

4) CH,=CH — CH3 + HF —

B2. YcTanoBuTEe COOTBETCTBHE MEX/Ty HA3BAHUEM OPTaHHMYECKOTO COCTUHEHUSI U €r0 CTPYKTYPHOU (OpMYJIION:

CH3
1) Tomyon A) CH3—C—CH; — CH3
CHs3
2) 2,2 —nuMeTu0oyTaH b) CeHsCH3
3) mporieH B) CH3 — C=C—CH; —CHs3
4) neHTuH- 2 I') CH,=CH — CH3

5) 6enzon ) CsHe

B3.Meran o0Opa3yercs npu:
1) runponuse xapOuaa Kaublus 2) THAPOIM3E KapOuaa aJroMUHUS 3)IMIPUPOBAHUU dTUIIEHA 4)IpOKATMBAHUM aleTaTta HaTpus C
TUAPOKCUJIOM HATpHs 5) paznokeHuu OeH3oia 6) qerujiparaluu 3TUII0OBOIO CIIUPTa



KonTpoasnas padora no paszaeny «Kuciaopoacoaep:kamue oprannieckue coeJMHeHus»
Yactb A. Tecmosbie 3a0anus c 8b100pom omeema

1. CnoxxHbIM 3(hUpOM SIBIISIETCSI BEIIECTBO, (hOpMyJia KOTOPOTO:
A) CH3COOH; B) CH3—O—CHjs;
b) CoHsOH; I') CH3-COO—-C2Hs
2. OyHKIMOHANBHAS TPYIINA, BXOASIIAS B COCTaB albJAETHU/IOB:
A) —OH; b) -COOH ; B) —-C=0; ') -CHO
3. ®opMysia MPOMAHOBOI KUCIOTHI:
A) CH3-CH>—CH2>—OH; B) CH3—CH>—O—CH3;
b) CH3-CH>—COOH; I') CH3-CH>—CHO.
4. NzomepoM BeriecTBa, popMyina KOTOPOro
CH3—CH—-COOH sBnsiercs:

CHs
A) CH3—CH2>-CH>—CH2>-OH; B) CH3-CH>—CH>—CHO;
b) CHs—CH,—CH>~COOH; I) CH3—|CH—CH2—COOH

CH3

5. B nenouxke npespamennii C;HsOH — X — CH3COOH BemectBoM X sBisieTcs:
A) sranane; b) aranon; B) atunen; I') atan.
6. YKCYCHBIN allbJIETH] B3aUMOJICUCTBYET C BEIIECTBOM, (DopmMysia KOTOpPOro:
A) CuO; b) Ag20 (ammuaunsrii pactsop); B) CH3sOH; I') NaOH.
7. PeakTuB U1l paCliO3HABAHUS MHOTOATOMHBIX CIIUPTOB:
A) pactBop KMnQOgs; B) Cu(OH)2;
B) ammuaunstii pactsop Ag20; I') pacteop FeCla.
Yacrtsb b. 3aoanusa co c60600nvim omeemom
8.Harmmmmre ypaBHEHUS peaKinii, IPU TOMOIIX KOTOPBIX MOXKHO OCYIIECTBUTH CIIIYIOIIHIE MPEBPAICHUS.
Kap6un kanpiust — aneTuieH — YKCYCHBIN albJIeru]l — 3TaHOJ — 3TUJICH
9. Onpenenure Maccy 76%-HOT0O pacTBOpa dTaHOa, MPOPEArnPOBABIIETO C METAJUIMICCKUM HATPUEM, €CITU TIPU ITOM
BBIJICITAJICST BOIOPO, 00bEM KOTOPOro (H.y.) cocTaBui 2,8 1.



	Теоретические основы органической химии
	Углеводороды
	Кислородсодержащие органические соединения
	Высокомолекулярные соединения
	Теоретические основы химии
	Неорганическая химия
	Химия и жизнь
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	10 КЛАСС
	11 КЛАСС
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ   10 КЛАСС
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ   11 КЛАСС
	10 класс
	Контрольная работа по разделу «Кислородсодержащие органические соединения»

		2023-10-20T14:58:32+0300
	Говорова Оксана Вениаминовна




