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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHON 00pa3oBaTEbHOW IPOrpaMMbl CPEIHETro OO0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbix B DegepaqbHOM  rOCYAapCTBEHHOM
oOpazoBarenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOTo
npenMera « XuMus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit deneparum,
pealM3yIOIIMX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, i OCHOBHBIX MOJI0XKEHUN
«Crpareruu pa3Butusa BocnuTanus B Poccuiickorn @enepannu Ha niepuoa a0 2025
rona» (Pacniopsikenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
o0miei ctpaternu oOydeHHs, BOCIIUTAHUS U Pa3BUTHUSL O0YJAIOIINXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyainpHple mnojiokeHus PI'OC COO o B3auMOOOYCIIOBJIICHHOCTH IIEJIEH,
COJICp)KaHMsI, PEe3yJabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO IOATOTOBKHU
BBIITYCKHHKOB.

XUMUYECKOe oOpa3oBaHue, oJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alliy, SBIAETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBanHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOTO O0O0pa3oBaHUs. ITHU IIEHHOCTU KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YEJI0OBEKa, a TAK)Ke IKOJIOTUIECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U TPUPOTHON cpene. Peanmmsyercs xumudeckoe oOpazoBaHHE OOYUYAIOIIUXCS Ha
yYpOBHE CpeIHEro 00111ero 00pa3oBaHus CpeICTBAMH yUeOHOTO MpeaMeTa « XuMus,
COJIEpAaHUE U TIOCTPOCHHE KOTOPOIro OIpEJENEHbl B MPOrpaMMe MO XUMHH C
y4€ToM crnenuUKd HAayKd XUMUHM, €€ 3HAYeHUsT B IO3HAHUU MPHUPOAbBI U B
MaTepHaIbHON JKM3HU OOIIECTBA, a TAKXKE ¢ YIETOM OOIIMX IEIeH W MPUHITUTIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHEero oOIlero
obOpasoBanus B Poccuiickoit deneparmm.

XuUMHUS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIU3ALIUM, B CO3JIaHUU HOBOM 0a3bl MaTepHaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIlMOHATHLHOTO HAYYHOTO MBIIILJICHUS], B
CO3/laHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIIIEeM MHUpE KaKk O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIErO0 MHPA, OCO3HAHUS B3aWMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU O0JIACTSIMU MTPUMEHEHUS.



TecHO B3aUMOJEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
TpyJda M >KU3HU KaXJIoro wieHa oOmiectBa. CoBpeMEHHas XUMHsI KaK Hayka
CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJOIMM HAalpaBlieHa Ha pEIICHUE
[JI00ABHBIX  MPOOJIEM YCTOMYMBOTO Ppa3BUTHSL YEJIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMUYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM C OOWMMHU LEISIMH W NPUHLUUIIAMH CPEIHEro OOIIEero
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJamuxcs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OpUEHTHPOB, YCIEIIHOIO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJIKECHHS
00pa30BaHUs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  mpeaMeTa  «XUMHUsS»  SBISIOTCS  0a30BbIE KypChl —
«Oprannyeckass xumus» U «OOImas W HeEopraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHHsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIIOUCHHUEM 3HAHUM U3 00IIeld XUMUU) U
opraHnyecko xumuu. GOpMUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU HU3yYECHUU
npeaMera o0ecrneyrMBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCErO MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPHI XUMHUH.

Crpyktypa comepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMmus» cHOpPMHUPOBaHA B TPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3Y4YEHHIO YydeOHOro warepuaia Hu OOYCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH  HAa  ONPEAENEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOl XHWMHUHU BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuyecKHUX
COCIMHEHUM, a TaKXKE€ Ha YPOBHE CTEPECOXMMHYECKUX U DIEKTPOHHBIX
IpeJICTaBIIEHU O CTpOeHUU BeliecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BellecTBax
JAI0TCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB /IO CIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coenMHeHMH. B Kypce  OpraHM4ecKOM  XMMHMH  [OJy4arOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IMEpPBOHAYAIbHBIC
MIPEICTABIICHUS O XMMUYECKON CBS3M, KIACCH(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEaKIUu.

[lon HOBBIM yrjoM 3peHHs B TMpeaMeTre «XuMHs» 0a30BOro ypOBHSA
paccMaTpHUBaeTCsl HM3YYEHHBI Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHHUs
TEOPETUYECKUNA Marepuad u (PAKTOJOTUYECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOyUYalOIIMMCSl TPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE
NEPUOIUYECKOr0 3aKOHA C OOLIETEOPETUUYECKHX M METOJ0JIOTMUECKUX MO3ULIUH,



rIy0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOro 3akoHAa — OT
o0oO01maromel 10 0ObSCHSIONMEN U TPOTrHO3UPYIOILIEH.

Enunas cucreMa 3HaHWWA O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MNPUMEHEHHH, a TAaKK€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TPOTEeKaHus JonoiHseTcs B Kypcax 10 u 11 kimaccoB aniemeHTamu
COZIEpKaHUsl, UMEIOIIUMH KYJIbTYPOJIOTHYECKUM M TPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT NMOHMMAHMIO B3aMMOCBSI3U XUMHUU C JPYTUMH HAayKaMH,
PacKpbIBaIOT €€ POJIb B IO3HABATENBHON U MPAKTHYECKON JEATEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXEHUS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUU
Y IPAKTUYECKUX MPUITIOKEHUN XMMHUH, [IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCA B
OOIIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOjeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIUBATh MH()OPMALIMIO U IPUMEHATD €€ /17151 TONOJIHEHNS 3HAaHU A,
PELICHHS] MHTEIUIEKTYAIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a1a4. B
LEJIOM CofepKaHue y4eOHOro mpeamera «XUMUS» JaHHOTO YPOBHS W3Y4YEHMS
OPHUEHTUPOBAHO Ha (POPMUPOBAHME y OO0YUAIOUINXCS MUPOBO33PEHYECKON OCHOBBI
JUIe TOHMMaHUA (UIOCOPCKUX HJEH, TaKMX Kak: MaTepuajbHOE E€IUHCTBO
HEOPraHU4eCKOro U OPraHUuYeCcKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTb TPUPOJIHBIX SBJICHUHN MYyTEM IKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUUH MEXKAY HOBBIMM (aKTaMHM U TEOPETUUECKUMU
IPENNOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MPOoOJeM, a
TaKXe Mpo0sieM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEpPUaJIOB.

B nmuane pemieHuss 3aad  BOCIUTAHUS, Pa3BUTHS U COLMAIIM3ALMU
o0Oy4arolmmxcs TMPUHATHIE MPOrpaMMON MO XHMHUU TOAXOIbI K OINPEICICHUIO
COJIEP)KaHMSI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (opMHUpOBaHUE
YHUBEPCAIbHBIX YU€OHBIX IEHCTBUI, UMEIOIINUX 0a30BO€ 3HAUCHUE IS PA3TUUYHbBIX
BUJOB JIEATEIbHOCTU: pElIeHUs NpoOieM, I0MCKa, aHaiu3a U 00paboTKU
uHpOpMaIMK, HEOOXOAMMBIX JJIsi MPUOOPETEHUs ONbITa MPAKTUYECKOW U
HCCIEeI0BATENbCKOM JIEATEIbHOCTH, 3aHUMAIOUIEl BaXHOE MECTO B IO3HAHUHU
XUMUH.

B mnpaktuke mpemnomaBaHus XMMHM KaK Ha YpOBHE OCHOBHOI'O OOIIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO 00ILEro 0Opa3oBaHus, IpU ONpPEeAeTIEHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HM3Y4EHHs NpeaMeTa HalpaBJICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTHYECKOM
JEeSTENbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW IMOJAXOJ K ONPENEICHUIO LIEJIeW W3y4YEeHUS
peIMeTa SBJISIETCS BIIOJHE ONPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LIEISIMH HM3YYEHHs MpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsAIOTCSA:

e (opMUpOBaHHE CHUCTEMBbl XHMHUYECKMX 3HAHUM KaKk BakKHeHIIen
COCTABJISIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOW
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMeHTaJ bHbIE 3aKOHBI U TEOPUU XUMUM,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
000011IeHU MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINA, HEOOXOIMUMBIX JJIs MPUOOPETEHUST YMEHHI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XUMHYECKUX SIBJICHUN, MMEIOIIUX
MECTO B MPUPO/JIE, B TPAKTUUECKON U MOBCEIHEBHON KU3HU;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM  XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJEHUEM  MpPaBUI
6e3omacHOro oopalieHust ¢ BeeCTBaMH.

Hapsiny ¢ atuMm, conepkarenbHas XapakTepUCTUKA ILIeJied U 3a/1ay U3Y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOUHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUU C
HOBBIMHM TPHOPUTETAMH B CHUCTEME CpelHero ooduiero oopasoBaHusa. CerogHs B
IPEIo/IaBaHuy XUMUHU B OOJIbILIEN CTEIEHN OTIAETCS MPEANOYTEHNE IPAKTUYECKOM
KOMIIOHEHTE  COJEp)KaHUsl OOy4YeHHs, OpPUEHTUPOBAHHONM HA IOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alluy, BIAACIONIEro HE HabopoMm
3HaHMM, a (QYHKIHMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSMH
aAKTUBHOTO TIOJTYYCHHSI 3HAHUHN U TIPUMEHEHUS UX B PEaIbHOM JKU3HM [ PEIICHUS
IPaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NIpH M3ydeHUH TpeaMeTa «XUMHs TOMUHHUPYIOIIee 3HAUCHHE
MPUOOPETAIOT TaKKe LT U 3a/1a4H, KakK:

ajantanus o0y4arouxcsi K yCJIOBUSM JIMHAMHYHO Pa3BUBAIOUIETOCS MUPA,
dbopMUpOBaHUE  HHTEJUIEKTYaJlbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSATUIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIlUSX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

¢dopmupoBaHue 'y O0OyYarOIIMXCSl  KJIIOUYEBBIX HAaBBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUI), UMEIOUIMX YHHMBEpPCAJIbHOE 3HAYCHHE I Ppa3iIMYHbIX BHJIOB
NEeSATENbHOCTU: PElIeHUs MpoO0JeM, MOUCKA, aHaimu3a U 00pabOTKH HH(pOpMaLUH,
HEOOXOAUMBIX JIJIs1 IPHOOPETEHUS ONbITa ASSITENIbHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TMO3HAHUU XHMHH, a TaKXKe JJIs1 OLUEHKH C TMO3HMIMHA 3KOJIOTHYECKOU
0€3011acCHOCTH XapaKTepa BIUSHUS BEILIECTB U XUMUYECKHUX MPOLIECCOB HAa OPTaHU3M
YEJI0BEKA U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPYECKHX
CIIOCOOHOCTEW 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMHU NOTPEOHOCTSAMH, UCIIOJIB30BaTh
COBpeMeHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaln3a y4eOHOW |
Hay4YHO-TIOMYJIAPHON HH(POPMALIMK XUMHUYECKOTO COACPKAHMUS;

dbopMupoBaHue M pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTHM, NpPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOydJarommxcsi YOSKIEHHOCTH B T'yMaHHUCTUYECKOU
HalpaBICHHOCTH XUMHUH, €€ BAXKHOW POJNM B PEIICHHUU TJIO0AIBHBIX MpoOiIeM
palMOHAIIBHOTO IPUPOJONOIb30BaHMUs, IOTIOJIHEHUSI SHEPIETUUECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpex HOro
OTHOILIEHUSI K NPUPOJE U CBOEMY 30POBbIO, a TAaKXKE MPUOOPETEHUs OIbITA
WCIIONIb30BAaHUS TOJIYYCHHBIX 3HAHWM MJIi TPUHSATHS TPAaMOTHBIX pPEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XMMHUUYECKUMH SIBJICHUSMHU.

B yueOHOM mnnaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMH»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHoN o0iactu «EcTecTBeHHO-HAYYHBIE
IPEIMETHD».

OO011ee yncno 4acoB, OTBEAEHHBIX ISl M3YYEHHS] XUMUU, Ha 0a30BOM YpOBHE
cpenHero od1ero oopa3zoBanus, coctapisieT 68 yaco: B 10 kiracce — 34 vaca (1 gac
B Hezenmo), B 11 knacce — 34 yaca (1 yac B Hezento).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTndyeckue 0OCHOBBI OPraHUYeCKON XUMHH

[Ipeamer opraHnyecko XUMHUU: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAYEHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHUS OPraHHMYECKUX
coenunenuii A. M. bytnepona, e€ ocHoBHBIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHWYeCKUX BelecTB. ['oMonorus, wu3oMepusi. XHUMHUYECKas CBS3b B
OpPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccuukalmu opraHUYecKuX BemiecTB. HoMeHkaTypa
OpraHWYECKUX COEJAMHEHUW (CUCTeMaThyecKas) U TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPECTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3Y4YEHUSI BEIIECTB W HX NPEBpaALICHUM:
O3HAKOMJICHHE C 00pa3liaMi OpraHUIECKUX BEIIECTB U MaTepUajiaMy Ha UX OCHOBE,
MOJCIIMPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIECTB, HAOJIOJCHUE M OIHCAHHUE
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAICHUI0 OPraHUYECKUX BELIECTB MPU
HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
MPOCTCHUININE TMPEACTABUTEIN aIKaHOB: (U3MYCCKHUE M XHMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHuss W TOpPEHHUs), HaXOXKJICHHE B NPUPOAE, TMOJy4YCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUM psl. DTHICH U MPOMUJICH —
MPOCTEUININE TPEICTABUTEIN QIKEHOB: (U3MYECKHUE M XUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaAJIOTEHUPOBAHUS, THUApaTallud, OKHUCJICHUS U
MOJIUMEPU3AIINUH ), TIOJTYYCHHUE U TPUMEHECHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakiusi mojimMmepuszanuu). [lomydeHue CMHTETHYECKOTro
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TIPOCTEUIHUM TMPEeJCTABUTENIb AJIKUHOB: COCTaB, CTpOeHUE, (Hu3nYeckue u
XUMUYECKUE CBOMCTBA (pPEaklUM THUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpaTaIlUH,
TOpEeHUsl ), MOJy4YeHHE U TPUMEHEHHUE.

Apenbl. beHzous: cocraB, cTpoeHHe, (U3NUECKHUE UM XMMHUYECKHE CBOMCTBA
(peakuuy TaJlOr€HUPOBAHUS U HUTPOBAHMS), TIOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas,  cmpoeHue,  usuveckue U Xumudeckue — ceoucmea  (peaxyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUSL), NOIyUeHue u npumenerue. TOKCUIHOCTh apEHOB.



['eHeTnueckast CBA3b MEXAY YIJIEBOAOPOJAMHM, NMPUHAUICKAIUMU K Pa3IMIHBIM
KJIaccam.

[IpuponHblE HWCTOYHUKH YIIIEBOAOPOAOB. lIpMpoaHBI ra3 W IOMYyTHBIE
HedTauble Ta3pl. HedTh m e€ mpoucxoxnenue. CriocoObl nmepepadOTKH HEPTH:
NEPETOHKA, KPEKUHI (TEPMHYECKUHM, KaTaauTH4ecKuil), mnuponus. [IpogykTsi
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yrojib U MPOJYKTHI €ro nepepadoTKHU.

OKCHEpUMEHTAIBHBIE METOAbl M3yYEHHs BEUIECTB M MX IPEBPALCHUN:
O3HaKOMJIEHHE ¢ 00pa3llamMu I1acTMace, KaydykoB U pe3uHbl, Kouiekiuu «Hedtb»
U «YTOoJb», MOAEINPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB U TaJOr€HONPOU3BOJHBIX,
IPOBEJICHUE NPAKTUYECKON PabOThI: MOTYyYEHUE ITUIIEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérurle 3amaun.

BeluucieHuss Mo ypaBHEHUIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOAHOTO BEILIECTBA WJIM MPOAYKTa PEaklUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xanue oprannieckue coeuHeHus

[IpenenpHple ONHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHON: CTPOCHHE,
(¢uznueckue M XUMHUYECKHME CBOWCTBA (PEaKUUMUW C AKTUBHBIMU METAJUIAMH,
rajJJoreHOBOJIOPOJIaMHU, TOpPEHHE), MpUMEHEHHe. BogopoiHble CBSI3U MEXAY
MOJIEKYyJIaMU CIIUPTOB. JleficTBUE MeTaHoJIa M ATaHOJIa Ha OPraHr3M YeJIOBEKA.

MHoOroaToMHbl€  CHOUPTBIL. OTWICHIJIMKOJIb W  TJULEPHH: CTPOCHHE,
¢usznuecke W XUMUYECKHME CBOMCTBAa (B3aUMOJACHUCTBHE CO LIEIOYHBIMU

MeTaJUlaMH, KayeCTBEHHAsl Peakihsi Ha MHOrOaTOMHbIE COUpPThI). [lelicTBue Ha
opraHusMm 4yenoeka. [I[puMeHeHue rimiepuHa u 3TUICHTIINKOIS.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3MYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts denona. [Ilpumenenue denomna.

Anpnerupl U kemouvl. DopManpiaeruj, aUETAIBAETHUN:  CTPOCHHUE,
busznueckrue U XUMHYECKHE CBOMCTBA (PEaKIMM OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIIUH), TOJIyUCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TTpeieNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3NUecKre U XUMHUYECKHUE CBOMCTBA (CBOMCTBa, OOLIUE IS
KJ1acca KUCJIOT, peakius dTepuduKaiiim), morydeHue u npumeHenue. CrteapuHoBas
U OJICMHOBAsl KHUCIIOTHI KaK IMPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBUE.

Crnoxuble >(puUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoawl: cocTaB, KiaccupuKanus ~ yrieBogoB  (MOHO-, U- U
noyiucaxapunl). ['JII0Kk03a — MpocTeHIuii MOHOCaXapua: OCOOEHHOCTH CTPOEHUS



MOJICKYJIBI, (PU3NIECKHE U XUMUICCKHNE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
Menu(Il), okucienre amMuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBIEHUE,
OpO’KEeHHE TIIIOKO3bl), HAX0XICHHE B PUPO/IE, TPUMEHEHHUE, OUOIOTUYeCcKast pOJib.
®dotocunTte3. PpykTo3a KaKk U30MEP TIIFOKO3HI.

Kpaxman u nemirono3a kak mpupoaHbie TomMepsl. CTpoeHHe Kpaxmaia U
HEeUTtoIo3bl.  DU3MYECKHMe U XUMUYECKHE CBOMCTBA Kpaxmaina (THUIpOJIH3,
KaueCTBEHHAsl PEaKIIUs C UOJOM).

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUN:
pOBeICHUE, HAOJIOJCHUE W OMHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHUCJICHHE 3TaHOJa
okcusioMm wmenu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
ruapokcuom meau(Il)), anpaerngos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJA
cepeopa(l) m rumpoxcuaom wmemu(Il), B3amMopeicTBHE Kpaxmana C HOJIOM),
IIPOBEJICHUE TPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaum.

Bbluucienuss 1o ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WM MPOJIYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEaKIUH).

A3oTcoziepxKanme OpraHn4ecKue COeIUHEHHUS.

AMUHOKHCIIOTHI Kak aM(OTEpHbIC OpraHudeckue coequHeHus. Guzndeckue u
XUMHUYECKHME CBOMCTBA aMHUHOKHCIOT (Ha TMpuUMepe TiuiuHa). buonorumdeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTupl.

benku kak npuUpoaHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OeiaKkoB. XWMHYECKHE CBOMCTBA OEIKOB:
TUPOJIN3, JIeHATypalis, KAaYeCTBEHHbIC PEaKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHUsSI BEIIECTB M HX MPEBPALLICHUN:
HaAOJIIO/ICHUE U OMHUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHUH, IBETHBIE PEAKIIUU OEJIKOB.

BroicokoMoJieKyJISIpHBbIE COeIMHEHUS

OCHOBHBIE TOHSITUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COCUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEpU3AIUU, CPEIHSIST MOJICKYIsIpHast
Macca. OCHOBHBIE METOIBl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUNW —
MOJIMMEPHU3ALNS Y TTOJIMKOHAEHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUN:
O3HaKOMJICHHE C 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXpeaAMETHBIX CBA3€U MPU U3YYEHUN OPraHUYECKON XWUMUHU B
10 xiacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHUE KaK OOIIUX €CTECTBEHHO-



Hay4YHBIX MOHSITUM, TaK W TMOHATHUH, SBISIOMIMXCS CUCTEMHBIMHU JJISl OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIOTE3A,
3aKOH, TEOpHUs, aHAIM3, CHUHTE3, KiacCUdUKalMs, NEePUOIUUYHOCTb, HAOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka: wmarepusi, OJHEpPrusi, macca, aToMm, DJIEKTPOH, MOJIEKYyJa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYUHBI U SAMHUIIBI UX U3MEPEHHUSI.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OWOJOTMYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, TOJE3HbIE UCKOMAeMbI€, TOILIUBO,
pECYPCBL.

TexHonorusi: mnuIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHATBLHOTO MUTAHUS,
MOIOIIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE MPenapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTTAHUYECKAA XUMUSA

TeopeTrnyeckue 0OCHOBbI XUMHH

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000JI04Ka. DHEPreTuuecKe ypoBHHU, TOJYpPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYpAITHs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonnyeckas cucreMa XMUMUYECKUX DJIEMEHTOB /.
N. MenneneeBa. CBsA3b mnepuoanveckoro 3akoHa u llepuoguueckoil cUCTEMBI
xumuueckux diemMeHToB JI. M. MenmeneeBa ¢ COBpPEMEHHOM TEOPUEN CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnnaM U MepUuojaM.
3HavYeHre NMePUOANYECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenne BemecTBa. XUMHYECKass CBSI3b. BHAbl XHMHUYECKOU CBA3U
(KOBaJICHTHAsI HEMOJSIpHAS U TIOJIApHAsi, MOHHAs, METaUIMYecKkas). MexaHU3Mbl
o0pa3oBaHusi KOBAJICHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akienTopHbiit). BogopoaHass cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEILHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYJIIpHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIbl KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAININYECKON PELIETKHU.



IlonaTne O mgucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10JIs1 BEIIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKUX COCAMHECHUN. Homenkiarypa
HEOPraHMYECKNX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumnueckass — peakuua. Knaccudukauumss — XMMHYECKHMX — peakuuMid B
HEOPraHWYECKON M OPraHWYE€CKOM XUMHHU. 3aKOH COXPAHECHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKLIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (hakTopoB. OOpaTumbie
peakuuu. XuMuueckoe paBHOBecue. DaxkToppl, BIMAKOIIME HAa COCTOSIHUE
xuMmuueckoro papHosecus. [Ipunuun Jle [larense.

DnexTponuTrudeckas nucconuanus. CuibHbIe U cilabbie 37eKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, LICIIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOABbl HM3YyYEHUs BEHIECTB M UX IPEBpalICHUI:
nemoHctpanus Tabnun «I[leproguyeckas cucrema xumuyeckux snementon 1. U.
MenpeneeBay, M3y4eHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJEHUE U
OINHMCAHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3i0okKEHUE MEPOKCUAA
BOZOPOZA B IIPUCYTCTBUM KaTalIM3aTOpa, OIPEACIICHUE CPEIbl PACTBOPOB BEILIECTB
C MOMOILbIO YHUBEPCATLHOTO MHMKATOPA, PEaKIIMM HOHHOTO 0OMEHA), MPOBEICHHE
IPAKTUYECKON padoThl «BiusiHue pa3nnyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKkum».

Pacuérnrblie 3agaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEAKUHH, B TOM  YHCIE
TEPMOXUMHUYECKHUE PACYETHI, PACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBAs TOJIS
BEILECTBAY.

Heopranuveckass xumust

Hemeramnel. Ilonoxxenue HemerannoB B Ilepuoamyeckonn cucreme
xumuueckux sneMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuUMepe
KHUCJI0pOo/a, cephl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBAa BAKHEHIIMX HEMETAJIOB (TaJOreHOB, CEphl, a30Ta,
¢ochopa, yriaepoma M KpeMHHMS) M HUX  COEAMHEHHUH  (OKCHJIOB,
KHCIIOPOACOJAEPKAIUX KUCTIOT, BOAOPOIHBIX COETUHEHUN).

[IpruMeHeHne BAXKHENIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenune mertamwioB B Ilepuoanueckoil cucreMe XMMUYECKUX
sanementoB JI. 1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
aToMoB MetasuioB. O0mue ¢uznueckue cBoiicTBa MeTaioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN AT HAPSHKEHUN METaJUIOB.



XUMUYECKUE CBOMCTBA BAXXKHEHUIIUX METAUIOB (HATPUM, KaJlUi, KaJIbIUH,
MarHui, aJlFlOMUHAN, IUHK, XpPOM, KEJI€30, MEJh) U UX COCTUHCHUMH.

OO6mue crmocoObl MOMydeHUsT METauioB. IIpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJbl M3Y4YEHMS BEIIECTB W HUX MPEBpaIlCHUM:
U3y4eHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHUE
AKCIEPUMEHTAIILHBIX 3a/lad, HAOJIOJACHUE M OMUCAHUE JACMOHCTPAIIMOHHBIX H
Ja00pPaTOPHBIX OMBITOB (B3aWMOJICHCTBHE THIAPOKCHIA ATIOMHHHUS C PAaCTBOPAMHU
KHUCJIOT U IeJIo4Yel, KaueCTBEHHbIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuérHbie 3a1aum.

Pacuérpl mMaccel BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOIO0 M3 Y4YaCTBYIOIIMX B PEaKI[MU BEIICCTB,
pacué€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMM, €CIIA OJTHO
U3 BEILIECTB UMEET MTPUMECH.

XuMHus 4 )KN3Hb

Ponp xuMum B oOecriedeHUM 3KOJOTHYECKOM, DHEPreTHYeCKOM U THUILEeBOU
0e30IacHOCTH, Pa3BUTUU MeAUIUHBL [loHATHE O HAyYHBIX METOJaX ITO3HAHUS
BECILIECTB U XUMUYECKUX PEAKIIUH.

[IpenacraBnenuss o0 OOmMMX HAyYHBIX MPUHIMIAX  TPOMBIIUICHHOTO
MOJTYYEHUST BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB M MATEPUAJIOB: BAXHEHIIHNE CTPOUTEIbHBIC
Marepuaybl, KOHCTPYKIIMOHHBIE MaTe€pUaybl, KpacCKu, CTEKIO, KEpaMHuKa,
MaTtepuaibl ISl JIEKTPOHUKH, HAHOMAaTEpHUaJIbl, OPraHUYECKUE U MHUHEpaIbHBIC
yI00peHus.

XuMHSIT U 3J0pOBbE YEJIOBEKA: MPaBUJIA MCIOJb30BAHUS JICKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MaCHOTO UCTIOJIL30BaHUS IIPEapaToOB OBITOBOW XUMHUH B
MTOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MEXNpeAMETHBIX  CBA3€H NOpU  HU3ydyeHUH oOwmed u
HEOpraHuyeckon xuMmuu B 11 Kiacce oCyliecTBIsSETCSl Yepe3 UCIOJIb30BaHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHI, TaK UM TOHSATUM, SBISIONIUXCS
CUCTEMHBIMHU JJIS1 OTJICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC IMMOHATHS: HAaydHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KiacCcU(UKalUs, TMEPUOJUYHOCTb, HAOIIOACHUE,
SKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: MaTepusi, SHEPrUsi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH,
W30TOI, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPIr€TUYECKU YPOBEHb, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSHHE BEIECTBa, (PU3MUECKUE BEIMYMHBI U SAUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: kimerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- W
MUKPODJIEMEHTHI, BATAMUHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIE TOPOABI, TOJE3HbIE UCKOIIAEMBbIE, TOILIHBO,
PECypCHL.

TexHonorus: XuMU4ecKas MPOMBIIUIEHHOCTh, METAJLTYypPrus, MPOU3BOJICTBO
CTPOUTENILHBIX MAaTEPUAIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOICTBO, MHINEBAs
IPOMBIIIICHHOCTh,  (papMarieBTUYeCKass  MPOMBIIUIEHHOCTh,  IPOU3BOACTBO
KOCMETHUYECKUX TIPErapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUasoB,
JIEKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOJIOT HH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHUS
00yJaromuUMHUCs TIPporpaMM CpEIHEro oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOW — IJis
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SABJISETCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B CcOOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHHE OOYYaIOIMMHUCS POCCUICKON TpPaKJAHCKOM HUICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH ¥ CaMOOIIPE/IEIICHUIO;

HaJIM4Kie MOTUBALIUU K O0yUYEHUIO;

[[eJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUIN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUi 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh MU CHOCOOHOCTH OOY4YaloIUXCS PYKOBOICTBOBATHCA B CBOEH
NESATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS YKOJIOTUYECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
LU U CTPOUTD KMU3HECHHbIC ILJIAHBI.

JIuyHOCTHBIE pe3yNIbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTalTCs B
€IUHCTBE Y4YEOHOM W BOCIUTATECILHOW JEATETLHOCTM B COOTBETCTBUH C
T'YMAHUCTUYECKUMU, COLUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU
U HjaealaMyd POCCUHCKOro TPakJaHCKOTO OOIIeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMH ¥  TPaBWJIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JUYHOCTH
00y4Jaromuxcs.

JIuyHOCTHBIE pe3yNlbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OMbITA MO3HABATEIBLHONM M TPAKTUYECKON esATeIbHOCTU
00y4Jaromuxcs Mo pean3ali IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUJiaX MEXKJIUYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€ATEIHHOCTH MTPHU CO3IaHUH YI€OHBIX
MIPOEKTOB, PEIICHUH Y4E€OHBIX U O3HABATENIbHBIX 33]1a4, BHIMOJIHEHUU XUMHYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTM IOHUMAaTh M TPUHUMATh MOTHUBBI, HAaMEPEHHWs, JIOTUKY U
apryMEeHThl IPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUAOB YU€OHOU NESTEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

LEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY HAaclEIuI0
OTE€YECTBEHHOM XUMUH;

YBOXEHUSI K MPOLECCY TBOpPUECTBa B 00JACTH TEOPUM W MPAKTHUYECKOTO
OPUMEHEHUSI XWMHH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAyKU €CTh PE3YJIbTAT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX OSKCIEPUMEHTAJIBHBIX  IOUCKOB,
IOCTOSIHHOT'O TPY/a YYEHBIX U IPAKTUKOB;

MHTEpECa U NT03HABATEJIbHBIX MOTHBOB B MIOJYYE€HHUH U MMOCIEIYIOIIEM AHATI3E
UH(pOpPMAIH O IEPEAOBbIX TOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMSA

HPAaBCTBEHHOI'O CO3HAHHUS, STUYECKOIO ITOBE/ICHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBbIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
MOCTYIKOB;

4) popmupoBaHMs KYJIbTYPHI 310POBbS:

NOHMMAHUA LEHHOCTEH 300pOBOrO U  0Oe3omacHOro obOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOMIofieHUsT TpaBWwil 0€30MacHOro oOpallleHUs C BeEllecTBaMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYJOBOW JEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBE/ICHUS B CUTYaLUAX, YITPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (yHoTpeOaeHus
QJIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEA0BATENbCKOM
NESITeIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOW W JAPYrUX BHJAX
NEesTEeNbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE€ B PELIICHWH NPAKTUYECKUX 3a]ad
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YU4eHHIO npodeccuii pa3inyHOro pojaa, B TOM
YUCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUH;

YBOXEHUS K TPYLY, JIOIAM TPYyJa U Pe3yJIbTaTaM TPYJAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPaeKTOpUU
oOpasoBaHus, Oyaymiedl mnpodeccur W peaau3aliud COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB € Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U
notpedHocTeN 001IEeCTBa;

6) 3K010ru4ecKOro BOCIIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS TJIOOAILHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM, BIHSHUS
AKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLIMATBHOM CPENBL;

OCO3HAHUS HEOOXOJMMOCTH HCIOJNBb30BAHUSA JOCTIDKEHUH XUMUU IS
pEUIEHUs BOIPOCOB PAllMOHAIBHOIO PUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIAIIMX BpEl  OKPYKAIOUIEH
IPUPOIHON Cpesie, YMEHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHYECKUE
NOCIIEACTBUS PEANPUHAMAEMBIX JEUCTBUI U MPEAOTBpallaTh UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHUS, YKOJIOTHYECKOU KYJIBTYPHI,
oIbITa NEeATEIILHOCTU DKOJIOTUYECKOU HaIlPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS WMHU B I0O3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIbHOMN
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSTH UJACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAHUA CHeUM(UKH XUMUM KakK HayKd, OCO3HaHUS €€ poiu B
(GbopMUpOBaHUU PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEJIOCTHOTO
IpeJICTaBlIEHUsI 00 OKPY)KaIOIIeM MHUpE Kak O €IMHCTBE NPUPOJbI U YeJOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpoOJIEM COXpaHEHHUS
IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOMU
LMBUJIM3ALNN: B €€ TYMAaHUCTUYECKON HAIIPABIEHHOCTH U BAXKHOW POJIN B CO3JJaHUN
HOBOI 0a3pl MaTepUalbHOM KYJIbTYpPbI, pELIEHUH [IOOAIBHBIX Mpo0iIeM
YCTOWYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIrETUYECKOM, MUILEBOU U
HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIULUHBI, OOECHEUYEHUU YCIIOBHM
YCHEIIHOI0 TPYAa U SKOJIOTHYECKH KOM(OPTHOM KU3HU KAKIOr0 YjieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH: IIOHMMAaHUs CYLIIHOCTU METOJOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
NoJy4aeMbl€ 3HAHUA ISl aHATIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOILEro MUpa H



MIPOUCXOMIAIMINX B HEM U3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS TAHHBIX C IIEITBI0 TTOJTYICHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XWMHYECKHUE 3HAHWS JIS
pelieHus mpooJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIIHCKOM NeATeIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBUH C KU3HCHHBIMHU ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3inuHbIX chepax mpodeccuoHaTbHOU

NEATEIIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yJIbTaThl OCBOEHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpEeTHEr0 0011ero 00pa3oBaHUsI BKIIOYAIOT:

3HAUUMBbIE IS dbopMupoBaHUs MHUPOBO33PEHUS oOyyaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaKaroUue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEHU(pUKY METOJIOB MO3HAHUS,
UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPrusd, SIBJICHHUE,
IPOLECC, CUCTEMA, HAYYHbIM (DAKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHeE);

YHUBEpCAJIbHbIC y4eOHbIE JeHCTBUS (IMO3HABATENbHbIC, KOMMYHHKATUBHBIE,

PETYISATUBHBIE), o0ecrneynBaroiue dbopmupoBaHue (G yHKIMOHAIBHOM
IrPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXcs;
CIIOCOOHOCTH oO0y4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUSA W YHUBEPCAIbHBIC Y4eOHBIE
JIEVCTBUSA B ITIO3HABATEIBHOW U COLIMATILHOU ITPAKTUKE.

MeranpeagMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBJaanenune YHUBEPCAJIbHBIMHU y4eOHbIMU NOo3HaBAaTeJIbHbBIMH
JIefiCTBUSIMM

1) 6a3oBble JJOorMYecKHe A CTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEeNCNATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTD PE3YJIHTATHI AEATEILHOCTH C MOCTABJICHHBIMU LIESIMU;

WCIOJIb30BATh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIEHUS —
BBIJICTISITh XapAaKTEPHbIC TMPU3HAKU TOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KiIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIINN;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AHAJIOTUHU), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIC MIPEACTABICHUS — XUMUYECKUN
3HAK (CMMBOII) 3JIEMEHTA, XUMUYecKas (popmysa, ypaBHEHUE XUMUYECKON peakinu
— MPU PEIICHWH Y4eOHBIX TO3HABATEIBHBIX W MPAKTHUUECKUX 3a1ad, MPUMCHSTH
Ha3BaHHBIC MOJICIIbHBIC MPE/ICTABICHUS JJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIEN0BATEIbCKHE TeHCTBUSI:

BJIQJIETh OCHOBAMHM METOJOB HAyYHOI'O MO3HAHMS BEUIECTB U XUMHUUYECKUX
peakum;

bopMyIMpOBaTh LIETU U 3314l UCCIIEIOBAHNUS, UCIIOIb30BaTh TOCTABICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIC BOIMPOCHI B KadeCcTBE HMHCTPYMEHTa
MO3HAHUS W OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HAaBBIKAMU CAMOCTOSTEIILHOI'O TUIAHUPOBAHUST W TMPOBEIACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoliecca, CaMOCTOSITEIBLHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyIHpOBaThH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIEAOBAHMUS,
COCTaBJIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIIEeOBATEIbCKOM U MPOEKTHOU
NEATeNbHOCTH, TMPOSIBISATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METOJIOB
MMO3HAHUSL.

3) pa6ora ¢ uaopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHUKAX HHpopManuu (HaAydHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcel MlHTEpHETa), aHamM3UpoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (PopM
MpeICTaBJICHUS, KPUTHYECKU OILICHUBATH ed JIOCTOBEPHOCTD u
HEMIPOTHUBOPEUNBOCTb;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope uHbOpMaAllMU, HEOOXOAUMOW ISl  BBIMOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

NpUOOPETAaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpeacTaBICHUS
uH(popMaluK (CXeMbI, rpapuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTUE);

UCIOJIb30BaTh HAYUHBIH S3bIK B KAUYECTBE CPEJICTBA IIPU pabOTe C XUMUUECKON
uH(popMaleil: MPUMEHATh MeXNpeaMeTHble ((u3ndeckue U MaTeMaTH4eCcKue)
3HAKU U CUMBOJIBI, (hOpMYITbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

UCIOJb30BaTh U IPEoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarJIsAHOCTH.

OgBiageHne yHuBepCcalbHbBIMA KOMMYHUKATHBHBIMU 1eHCTBUSIMH:

3a71aBaTh BOIIPOCHI 110 CYILIECTBY OOCYXJaeMOI TEMbI B X0JI¢ IHUajora U/uiu
IUCKYCCHHU,  BBICKa3bIBaTh  HUAEH, (QOPMYIHUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJBHO BBIIIOJIHEHUS NIPENTIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEN pPE3yJIbTATOB ITO3HABATEIBHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WM COBMECTHO CO CBEPCTHUKAMU IIPH BBIOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, PealM3allKi y4eOHOro MpoeKTa U (POPMYIUPOBATH BBHIBOJBI
0 pe3yJibTaTaM NPOBEIEHHBIX HCCIIEIOBAHUN NMYTEM COIJIACOBaHUS MO3MIUN B
X0J1e 00CYKJIeHHsI 1 0OMEHa MHEHUSIMH.

Ogy1aieHNie YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOKO ITO3HABATEJIbHYIO
NEeSTENbHOCTh, ONpeAesss e Ledau M 3aladyd, KOHTPOJIUPOBATb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEaraeMblii aJIrOpUTM JEHCTBUU MpHU
BBIMIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/1ad, BbIOMpaTh Haumbosee
3¢ (deKkTUBHBI CcHOCO0 MX peleHUus ¢ Y4ETOM IOJyYEeHHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMHUYECKHX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH AESTEILHOCTH HA OCHOBE CaMOaHalIn3a 1
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAloT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIA XUMHUH B MO3HAHUM SBJICHUH IPUPO/IHI,



B (OpMHpOBaHMM MBIIUICHUS M KYyJAbTYpPbl JHUYHOCTH, €€ (YHKIIMOHAIBLHOM
IPaMOTHOCTH, HEOOXOAUMOM JJI pElIeHUs] MPAKTUYECKUX 33]a4 U SKOJOTUYECKU
000CHOBAaHHOT'O OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOIHOM CpEAE;

BJIQJICHUE  CHCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHYECKHM DJIEMEHT, arToM, D3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTD, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas W COKpallEHHAs), MOJb, MOJIpHas
Macca, MOJISIpHBIN 00bEM, YTIIepOAHbIN CKeNeT, GyHKIIMOHAbHAS TPYyIa, pauKal,
U30MEpPHs], U30MEPBI, TOMOJIOTUYECKUN Psi/l, TOMOJIOTH, YTIEBOAOPOIbI, KHCIOPO U
a30TCOJEP)KAILME COEAUHEHUS, MOHOMED, TMOJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUs); TEOPUU M 3aKOHBI (T€OpUsl CTPOCHHUS
oprannueckux BemiecTB A. M. bytiepoBa, 3akOH cOoXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
ABJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, IONYYCHUU U
0€30MacHOM MCHOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKON EATEILHOCTH YEJIOBEKA;

c()OPMUPOBAHHOCTh YMEHHUMN BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSTHIA,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIIOIb30BAaTh COOTBETCTBYIOLIUE IOHSITHUS NpPU
OMKMCAHHMM COCTaBa, CTPOEHUS U MPEBPAILCHU OPraHUYECKUX COEeTUHEHU;

C(OPMUPOBAHHOCTb YMEHHUH HCHOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JUIS
COCTaBJICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMyn OpraHMYeCKMX BEIIeCTB M YpPAaBHEHHM XMMHUYECKHX PEaKIHil,
U3rOTABJIMBATh MOJEIM MOJEKYJ OPraHWYECKHX BEIIECTB I WIUIFOCTPALUU HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

C(OPMUPOBAHHOCTh YMEHHI yCTaHABIMBATh NMPUHAJICKHOCTh H3YyYCHHBIX
OpraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEAEIEHHOMY
KJIacCy/TpyIne COeAMHEHU (yriaeBOIOPOJbl, KHUCIOPOJ M a30TCOoIepKallue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS 110
cuctematuueckot HomeHknatype (IUPAC), a taxke NpUBOIUTH TPUBHAIbHbBIC
Ha3BaHUS OTAEJBHBIX OPraHUYECKUX BEIIECTB (ITWIECH, MPOMNWIEH, AllETHUJIEH,
ATWJIEHIJIMKONb, TIMUEPUH, (eHod, (GopManbieru], aueTalbJIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIECMHOBAsI KUCJIOTa, CTEAPUHOBAs KMCIIOTA, [JIF0K03a,
bpykTO3a, Kpaxmall, [eJUT0J103a, TJIUIUH);

C(OPMUPOBAHHOCTb YMEHMsSI ONPEAENATh BUAbl XHMHYECKOM CBS3M B
OpPraHMYECKUX COECAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

C(OPMUPOBAHHOCTh YMEHHUS MPHUMEHSTH IIOJIOKEHHUS TEOPUU CTPOSHUS
opranndeckux BemiectB A. M. ByrnepoBa 17151 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUSI MACChl BELIECTB;



chOpMUPOBAHHOCTH YMEHHUH XapaKTEpU30BaTh COCTAB, CTPOCHUE, PU3NUECKHEC
U XHUMHUYECKHE CBOMCTBA THUIWYHBIX IMIPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpPraHMYECKUX BEUIeCTB (MeTaH, 3TaH, dTHJICH, IPONUJICH, alleTUiIeH, OyraaueH-1,3,
MeTtwiOyTraaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJ, ITUICHTJIUKOIIb, TIIUIEPUH, (DEHO,
aleTaybJIeTH, MypaBbUHAsI U YKCYCHas KUCIIOTHI, TJIIOK03a, Kpaxmal, IeJITI0J103a,
AMUHOYKCYCHAas KHCJIOTa), WLTIOCTPUPOBATh TCHETHUECKYIO CBSI3b MEXIY HHMHU
YPaBHCHUSAMHU COOTBETCTBYIOIIUX XHUMHYCCKUX PEaKIHi ¢ MCHOIb30BAHHEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOYHUKH YTIICBOJOPOTHOTO
ChIpbs (He(Th, MPUPOIHBINA Ta3, YroJib), CIOCOOBI UX TIEPEPAOOTKHU U MTPAKTUIECKOE
npUMEHEHUE TPOAYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYMCICHUS [0 XUMUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WM MPOMYKTA
peaxiuu Mo U3BECTHBIM Macce, 00BEMY, KOIMUECTBY OHOTO U3 UCXOHBIX BEIIECTB
WJIM IPOAYKTOB PEAKIIHH);

chOpMUPOBAHHOCTh YMEHUM BIAJAETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCIOJIb3YEMBIX B XUMHUH MPU U3YUCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOf0oIeHNne, N3MEpPEHHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNCE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS i1 TPUHATUS PEUICHHH B
KOHKPETHBIX JKHU3HCHHBIX CHTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocy/Iol 1 JabopaTOpHBIM O0OpYy/IOBaHUEM, a TakKXKe MpaBWiIa OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

chOpMUPOBAHHOCTh YMEHHM TIUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKHUM
AKCIIEPUMEHT (IIPEeBpaAIIEHUSI OPraHUYECKUX BEIIECTB IIPU HArpEeBaHUU, MTOTYyUCHHE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPraHUYeCKUX BEIIECTB,
JieHaTypaIus OCIKOB P HarpeBaHWH, IIBETHBIE PEAKITUN OEIKOB) B COOTBETCTBUH
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TMpU OOpallleHUH C BElIeCTBAaMU H
7a00paTopHBIM  000PYIOBAHWEM, TMIPEACTABIATH PE3YyNbTaThl  XUMHUYECKOTO
JKCIiepuMeHTa B (OpME 3alKuCH YPaBHEHHM COOTBETCTBYIOIIUX pEaKUUi U
(dbopMynHpoOBaTH BEIBOABI HA OCHOBE ITUX PE3YyJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKA aHATU3UPOBATH XHUMHUYECKYIO
uH(OpMAIINIO, TIOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
uH(popmanu, MHTepHET U Apyrux);

chOpMUPOBAaHHOCT, ~ YMEHHH  coOMOJaTh  IpaBWja  AKOJOTHYECKH
1e1eco00pa3Horo TOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B IEJSAX
COXpaHCHHS CBOCTO 3JI0POBBbS M OKPYXKAIOIIEH IMPUPOTHON Cpebl, OCO3HABATH



OITACHOCTh BO3JICHCTBUS Ha JKUBBIC OPraHW3MBI OMPENCIEHHBIX OpPTraHWYECKHUX
BEIIECTB, MOHUMAas CMbICT mokazarens [IJIK, moscHATe Ha mpuMmepax CIocoOBI
YMEHBIICHUS] W TMPEAOTBPAILEHUS WX BPEIHOTO BO3JEHCTBUS HAa OpPraHU3M
YEIIOBEKA,;

JUIsT OOYYaroIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METONAX TIO3HAHHUS BEIIECTB H
XUMUYECKUX SBJICHUMN;

JUISL CHETNBIX W CHa0OBUIAIIMX OOYyJaIOUUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XUMMUYECKUX

dbopmy.

11 KNIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPAKAIOT:

chOpPMUPOBAHHOCTh ~ MPEJCTABICHUM: O XMMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XMUMUU B IO3HAHUU SIBICHUW TTPUPO/IBI,
B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYpPbl JUYHOCTH, €€ (YHKIHOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM JJIsl pelIeHUs] MPaAKTUYECKUX 3aJlad U SKOJOTUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 3/I0POBbIO U MPUPOJIHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolne MOHATUS (XUMHUYECKHM 3JIEeMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTETICHb OKUCIIECHUS, XUMHUYECKas CBS3b
(KoBajJIeHTHAsl, MOHHAS, METATUYECKAsl, BOAOPOHAs ), KpUCTAUTUUECKasl peniéTka,
TUNBl ~ XUMHUYECKUX  pEaKIUW, PpacTBOP, DJECKTPOJIUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIMTUYECKAST AUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON peaklni, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON auccounanuu, nepuoanuecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUSI MAaCChl BEILIECTB, 3a4KOH COXPAHEHUS W MPEBPALLICHUS YHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHMMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (haKTOJOTUUECKUE CBEJICHUS O CBOMCTBax,
coCTaBe, MOJIYUeHUH U 0€3011aCHOM HCIOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY ¥ IPAKTUYECKON NEATEILHOCTH YETIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpPHbIE MPU3HAKW TTOHSATHM,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHSTHS MPHU
OMMCAaHWU HEOPTAaHMYECKUX BEILIECTB U UX MPEBpaICHUIH;

chOpMUPOBAHHOCTh YMEHHUM HCIIONB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
cocraBieHuss GOpMYIT BEHIECTB M  ypPaBHEHUM XWMHUYECKHX  PEaKIIH,



cucrtematuueckyro HoMeHknarypy (IUPAC) u TpuBnaibHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIil Ta3, YIJIEKUCIbIM Ta3, aMMHaK, TaméHas
U3BECTh, HETAIIEHAsl U3BECTh, TUTHEBAS COJA, IUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHUH OIMpPENETATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBAJECHTHAs, MOHHASI, METAINIMYECKAsl, BOJAOPOJHAs) B COCUHEHUAX, TUI
KPUCTAILTMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBAa (aTOMHAas, MOJIEKYJsIpHas,
MOHHAsI, METAJUIMYECKAs), XapaKTep CpPelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM,

c(OpMUPOBAHHOCTD YMEHUI YCTaHABJINBATh IPUHAIIEKHOCTD
HEOPraHMYeCKUX BEUIECTB IO HMX COCTaBY K ONpPEAeIEHHOMY KiacCy/TpyIie
COEAMHEHMH (TPOCThIE BEILIECTBA — METAUIBI U HEMETAJUIbl, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM()OTepHbIE THAPOKCHUBI, COJIN);

Cc(pOPMUPOBAHHOCTh YMEHUN PAaCKPBIBATH CMBICI MIEPUOJUUECKOTO 3aKoHa /I
N. MenpneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

C(OPMUPOBAHHOCTh YMEHHUW XapaKTE€pPU30BaTh dSJEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX »JJIeMeHTOB 1—4 mnepuonoB Ileprnonnueckon CUCTEMBI
xumudeckux 3yeMeHTtoB JI. 1. MeHnpneneeBa, MCHoOnb3ys IOHATUSA «S-, p-, d-
ANEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCIWHEHHH IO MEPUOAAM U
rpymmam llepuonnueckoit cucteMsl xumudeckux 35eMeHToB J[. 1. MenneneeBa;

chOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaTh (OMHUCHIBATh)  OOLIUE
XUMUYECKHE CBOMCTBA HEOPraHWYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
NOATBEP/KIATh CYIIECTBOBAHUE T€HETHUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEILECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

C(pOPMUPOBAHHOCTh YMEHMSI KJIACCU(PUIUPOBATH XUMHUYECKHE PEAKLUHU I10
pasMyHBIM IpU3HAKAM (YHMCIYy M COCTaBy pPEAarupyrOLIUX BELIECTB, TEIJIOBOMY
¢ deKTy peakiuu, U3MEHEHUIO CTETNeHEW OKHCICHHS 3JEMEHTOB, OOpPaTUMOCTH
pEaKInK, yYaCTUIO KaTajnu3aTopa);

c(OPMUPOBAHHOCTb YMEHUU COCTABJISITh YPAaBHEHHUS PEAKIHH pa3lInyHBIX
THUIIOB, TIOJHbBIE U COKpAIIEHHbBIE YPAaBHEHUS peakluii HOHHOTO OOMEHa, YUYUThIBAs
YCIIOBUS, ITPH KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHHI NPOBOAUTH pEaKUUH, MOATBEPKIAIOIINE
KaueCTBEHHBII COCTAB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PAaCIIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLME B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
BEILECTB;



C(OPMUPOBAHHOCTb yYMEHUU  PACKPBIBATh CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUIN OOBACHITH 3aBUCUMOCTb CKOPOCTU XUMHYECKOU
peaKuu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHHUS XUMHUUYECKOTO PaBHOBECHUS
B 3aBUCHMMOCTHU OT BHEIIHET0 Bo3jaeicTBus (nmpunnun Jle [HlaTense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHE TMPOLECCHI,
JeXalllle B OCHOBE IMPOMBIIIJIEHHOTO MOJYy4Y€HUsI CEPHOM KHUCIOThI, aMMHUaAKa, a
TaKkke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOJIeMax XUMHUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUHUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUS «MACCOBAast J10JI BELIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHU T'a30B MPH
XUMUYECKUX PEAKIMUAX, MacChl BELIECTBA WJIM 00bEMa Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKIMU
BEIIECTB, TEIUIOBOrO 3¢ (eKkTa peakiid Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEIIECTB, MPEBPAICHUS U COXPAaHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIaTh MIPABHIIA TTOJB30BAHUS XUMHUECKOU
MOCy/ION U JIabOpaTOpHBIM O00OpPYJOBaHUEM, a TaKXKe MpaBWiia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU IO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jokeHue MEepPOKCHAa BOAOPOJa B MPUCYTCTBUM KaTalau3aTopa,
OTpeZIeIeHHe CpeAbl PAcTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOIO
WHJIUKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKON pEaKilvu,
peakuud HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCHEPUMEHTAIbHBIX 3a/1ay I10
TemMaM «Metamib» U «HemeTaey) B COOTBETCTBUU C IpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOpalllEHUHU C BEIIECTBAMH U JJAOOPATOPHBIM 000pPYAOBAHHEM,
MPEICTaBISATh PE3YyJbTaThl XUMHYECKOTO JKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX peakinii U GOpMyTupoBaTh BEIBOBI HA OCHOBE 3THX
pE3yJIbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTHYECKHA aAHAIU3UPOBATH XHUMHUUYECKYIO
UHPOpMAIMIO, MOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIUK, THTEpHET U APYTrux);

chOpMUPOBAaHHOCT, ~ YMEHHH  coOMtOmaTh  IpaBWja  AKOJOTHYECKH
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATENBHOCTH B LEJSAX
COXPAaHEHMUSI CBOETO 3/I0pPOBbSI M OKPYXAIOLIEW MPUPOIHOM Cpelbl, OCO3HABAThH
OMacHOCTh BO3/ICMCTBHSI Ha JKMBbIE OPraHU3MBbI ONPEAECIEHHBIX BEIIECTB, TOHUMAS



cmbicn mokazatenss [IJIK, moscHATP Ha mpuMepax CHocOoObl YMEHbBIIEHUS U
MPEIOTBPAIICHHS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JUIs O0yYaroIMXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbSI: YMEHUE
MPUMEHATh 3HAHMS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB H
XUMHYECKUX SIBJICHUM;

JUISL CHenblIX M CIa0O0BUIAIIMX OOYyYaroOlIUMXCs: YMEHHUE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nmis 3anucu XUMHAYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourponbubie  IIpakrudyeckue
NPOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKOM XUMUM
[Ipenmer oprannyeckoin xumud. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COCTMHEHUN A. 3
M. bytieposa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YIIEBOIOPOBI — aTKaHbI 2
29 HenpenenbHble yraeBogopoIbl: aaKEHBI, 6 !
' aJIKaJMEHBbI, ATIKHHBI
23 ApomMaTH4ECKHE YTIIE€BOIOPOIbI 2
54 [TpupoaHbIe UCTOYHUKHU YTIEBOAOPOIOB U 3 |
’ UX nepepaboTka
Hroro no pazgeny 13
Pasnea 3. Kuciiopoacoaepxamme opranudeckue coeIMmHeHust
3.1 Cnuptsl. DeHon 3
39 Anbneruabl. KapOoHOBbIE KHCIIOTHI. 7 1

CrnoxHble 2pUpbI

3.3 YrneBoabl 3 1



Uroro no pazneny

Pa3nen 4. A3oTcoaepskaiue OpraHudecKue coeInHeHnst

4.1 AMuHBI. AMUHOKHCIIOTEI. benku

Hroro no pazneny

Pa3gen S. BeICOKOMOJIEKYJISIPHBIE COEIHHEHUA
5.1 ITnactmaccel. Kayuyku. BomokHa

Hroro no pazgeny

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

13

34



11 KVIACC

HaunmeHoBaHue pa3iesoB H TeM
Ne ni/m
MPorpamMmal

Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU

Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoguueckas cucreMa XUMHYECKUAX
anemenToB J[. I. MenneneeBa

{9 Crpoenue BemecTBa. MHOroo0pasue
’ BEILIECTB

1.3 XUMHUYECKHE peaKUU
Uroro no pazneny

Pa3znen 2. Heopranuueckass xumust
2.1 MeTanisl
2.2 Hemertamnl

CBs3b HCOPraHUYCCKUX U OPTaHUYCCKHX

23
BEIIECTB

Htoro no pazaery

Paznena 3. XumMus ¥ KU3Hb

3.1 XUMHUS U )KU3HD

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuecTBo 4acoB

Bcero

13

17

34

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbie)
oOpa3zoBaTe/ibHbIE

pecypcnl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

IIpenmeT opranudeckor Xumun, eé
BO3HUKHOBEHHE, PA3BUTHE U 3HAYECHUE

Teopust cTpoeHUS OPraHUYECKUX
2 coenuHenuil A. M. bytneposa, e€
OCHOBHBIE TIOJIOKECHUS
[IpencraBnenue o kiaccupukauu
opraHuveckux Beuiects. Homenknartypa
(cucremaruueckasi) U TpUBHAJIbHbBIE
Ha3BaHUs OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKUH PSJT

MertaH 1 3TaH — npocrenmme
IIPEACTAaBUTENN aJIKaHOB

6 AJKeHBI: COCTaB U CTPOEHHE, CBOMCTBA
OTHIIEH U IPONUJIEH — IPOCTENUIINe
IIPEICTABUTEININ AJIKCHOB

[Tpaktnueckas padora Ne 1. «Ilomydenue
ATUJIEHA U U3YYEHUE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u

9 MeTui0oytaaues-1,3. Ilomyuenue
CHUHTETUYECKOI 0 KayyyKa U PE3UHBI

KoaunuecTBo uacos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTnuyeckue
padoThI

Jara
H3y4YeHHS

JIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl



10

11

12

13

14

15

16

17

18

19

20

AJKUHBI: COCTaB U OCOOCHHOCTHU
CTPOEHHUS, TOMOJIOTMYECKUH PSIL.
AnietrieH — MpoCTEeUIINiA
IIPEACTaBUTEIb AJIKUHOB

Beruncnenns no ypaBHEHUI0 XUMUYECKON
peaKIuu

Apenbl: 0€H301 U T0JIyoJ1. TOKCHYHOCTh
apeHoB

I'eneruueckas CB3b YrieBoa0poaon,
MpHUHAJJIC)KAIIHNX K PAa3JIMYHbIM KJjIaCcCaM

IIpupoaHble NCTOYHUKHU YTIIEBOAOPOIOB:
NPUPOIHBINA T'a3 U MOy THEIE HEPTSIHbIE
ra3pl, He)Th U IPOAYKTHI €€ nepepadoTKu
[TpupoaHBIC UCTOYHUKHU YTIEBOIOPOIOB:
HPUPOAHBIN T'a3 U MOy THEIE HEPTIHbIE
ra3el, HeTh U TPOAYKTHI €€ mepepad oTKH
KonTponpHas pabora mo pazmeny
«YTIeBOAOPOIBI»

[TpenenbHBIC OHOATOMHBIE CITUPTHIL:
METaHOJ U 3TaHoJ. BogoponHas cBs3b
MHOroaToMHbI€ CITUPTHL: STUIICHTIIUKOIb
U TIUICPUH

®deHoun: cTpoeHHE MOJIEKYJIbI,
¢du3nyeckne U XUMHUYECKHUe CBOICTBA,
MPUMEHEHUE

Anpaeruapl: GopMabICTu 1
areranbaerng. AIeTOH
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OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE

KHCJIOTBI: MypaBbUHAs U YKCYCHasl
[Tpaxktnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHoBas ¥ 0JI€MHOBAs KUCIIOTHI, KaK
IIPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT

Mb11a KaK COJIM BBICIITHUX Kap6OHOBBIX
KHCJIOT, X MOIOIICC JIelcTBHE

CrnoxHble 3GUpPbI KaK IPOU3BOAHbBIE

Kap6OHOBBIX KU CJIOT. FI/II[pOJ'II/IS CJIOKHBIX

3¢upoB
Kupsl: rugponus, npuMeHeHue,
OuoJsiorudyeckasi poib KUpPOB

VYTeBosl: coCcTaB, KJIACCH PUKAIIUS.
Baxnelimme npencTaBuTeNn: II0K03a,
bpykTO3a, caxaposa

Kpaxman u 11emioi103a Kak IpupoIHbIe
MOJIMMEPbI

KontponpHas pabota o pasaeny
«Kucnoponconepxaiie opraHnyeckue
COEIMHEHMSD)

AMUHBI: METUJIAMUH U aHWIUH
AMUHOKHCIIOTHI Kak aM(OoTepHbIe
OpPraHUYEeCKUEe COSAMHEHMS, UX
Ouonorunyeckoe 3HaueHue. [lentusl
benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS



OCHOBHEBIE TTOHATHS XUMHH

33
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

ITnacTmaccel, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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11 KVIACC

Ne
n/n

KoaunuecTBo 4acoB

Tema ypoka KonTtpoibHbie
Bcero
padoThI

XUMHAYECKUI DIIEMEHT. ATOM.
DneKTpOHHAs KOH(UTYpaIHsi aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XMMHYECKHX 3aeMeHToB J[. W.
MenpneneeBa, UX CBS3b C COBPEMEHHOU
TEOPHEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COCAMHEHUIN
10 TPYIIIAM U [TepruoiaM. 3HaUeHHE
MEPUOUIECKOTO 3aKOHA  CHCTEMBI
xuMudeckux anemenToB JI.M. Menaeneera
B Pa3BUTHH HAYKH

Crtpoenue BemiecTBa. XUMHUECKasi CBS3b,
e€ BUJbI; MEXaHU3MbI 00Pa30BaHUs 1
KOBAJIEHTHOM CBs13u. BomoponHas cBs3b

BaneHTHOCTB. D1eKTPOOTPULIATEIBHOCTD.

Crenenb okucnenus. Bemectsa

MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO

CTpOEHUs

[TonsATHE O QUCTIEPCHBIX CUCTEMAX.

HcTtrHHbBIE U KOJJIOUIHBIE PACTBOPHI. 1
MaccoBas 10JIs1 BEIIEeCTBA B pacTBOpE

IIpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTejibHbIE

pecypcsl
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Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
['eneTnyeckas cBsi3b HEOPraHMYECKUX
BEIIIECTB, Pa3JUYHBIX KJIACCOB

Krnaccuukanus XuMUIECKUX PEakIuii B
HEOPraHWYECKON U OPraHMYECKONW XUMUH.
3aK0H COXpaHEHHS MaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKIHIX

Ckopoctb peakunu. OOpaTUMble PEaKIIUHU.
XHUMHUYECKOE paBHOBECHE

ITpaktuyeckas pabota Ne 1. «BiusHue
pa3nuyHBIX (AKTOPOB HA CKOPOCTh
XUMUYECKON PeaKIium»

DIEeKTPOIUTUYECKAS AUCCOLUALUSL.
[Tonarue o BogopoaHoM nokazarene (pH)
pactBopa. Peakiiuu HOHHOro OOMeHa.
I'unposns opraHndeckux u
HEOPraHWYEeCKUX BEILECTB

OKHUCAUTETHHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

KontponpHas pabota o pasaeny
((TeOpCTI/IquKI/IC OCHOBBI XUMHUHN»

MeTanisl, UX MOJI0XKEHHUE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOEHHOCTH CTpoeHHs aToMoB. O0Imue
(du3nUecKre CBOMCTBA METAJIIOB
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CrimaBbl METAJIOB. DJIEKTPOXUMHUYECKHUN
Al HAPSKEHUM METAILIIOB

XuMHYECKHE CBOMCTBA BaXKHEUIITX
METaJUIOB (HATPUA, KA, KaJIbIIUH,
MarHui, aJJFOMUHUN) U UX COCTUHECHUI
XHUMHUYECKHE CBOMCTBA XPOMA, MEIH U KX
COeIMHEHUH

XUMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COeTUHEHUN

[Tpaxktnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«MeTtanae»"

Hemerannel, uX MOJI0XKEHUE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB /I. 1. MeHnpaeneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB
du3nyecKkre CBOMCTBA HEMETAIOB.
AInoTponus HeMeTaJyioB (Ha mpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)
XUMHYECKHE CBONCTBA raJIOT€HOB, CEPBI U
HUX COEIWHEHUI

XuMHUUYecKHe CBOMCTBA a30Ta, pocdopa u
HUX COCIUHEHUN

XuMHUYeCcKre CBOMCTBA yriiepoaa, KPEMHUS
U UX COEIUHEHUN

[IpuMeHeHu e BaXKHEHIINX HEMETAJIIOB U UX
COCIMHCHHI
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O0001IEeHNE B CUCTEMATH3aLMs 3HAHUH 110
Teme «HemeTanne». BerauciaeHus mo
YpaBHEHHSIM XUMUYECKUX PEAKIINI U
TEPMOXUMUY ECKHE PaCy EThI

[Tpaktnueckas padota Ne 3. «Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"Hemertamibl"»

KonrtponpHas pabora 1o remam
«Mertaibs» U
«Hemeranns»/Beepoccuiickas
poBepoYHas pabora

Heopranunueckue u opraHuyeckue
KuciaoTel. Heopranmueckue u
OpraHU4YeCcKHue OCHOBaHUS

AmpoTepHbIe HEOpraHU4eCcKrue U
OpraHu4ecKue COeMHEeHMs. | 'eHeTnyueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponp xumuu B obecrieueHnn
9KOJIOTUYECKOH, DHEPr€TUY €CKOM U
NUILEBOH 0€30IaCHOCTH, Pa3BUTHH
MEIULIAHBI

[TpencraBienus 00 00X HAYYHBIX
IPUHLIUAIIAX TPOMBIIIJIEHHOT'O IIOJTy4EHUs
Ba)KHEUIIINX BEIECCTB

UYesnoBek B MUPE BEILLIECTB U MATEPUAIIOB

XUMHS U 310pOBBE YEIIOBEKA



OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 10 knacc/ I'abpuensn O.C., Octpoymon N.I'., Cnaakos C.A.
AxrmonepHoe o6mectBo «M3narensctBo «IIpocBemnienuey
» Xumus, 11 xmace/ 'a6puensu O.C., OctpoymoB WN.I'., Cnankos C.A.

AxnnonepHoe obmiectBo «M3narenscTBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. 'abpuensa O.C., CnaakoB C.A.. Xumus. MeToauyeckue peKOMEH Ialuu.
[Tpumepnbie paboune nporpammsbl.10-11 kmacesl

2. O.C.I'abpuensan u ap. Xumus 10. bazoBelil ypoBeHb:METOANYECKOE TTOCOOHE
3. O.C. TI'abpuensn, C.A. CnankoB. Xumus. 10 kinacc. ba3oBblif ypoBeHb:
paboyas TeTpaab

4. O.C. I'abpuensn, .B. Tpuryounk. Xumus. 10 kiacc. ba3oBblif ypoBeHb:
MIPOBEPOYHBIC M KOHTPOJbHBIE PAOOTHI

5. 'abpuensn O.C. u ap. Xumus. 11 kiacc. ba3oBeiil ypoBeHb: METOANYECKOE
nocooue.

6. O.C. I'abpuensn, C.A. CnaakxoB. Xumus. 11 kmacc. ba3oBblil ypoBeHb:
pabouas TeTpaab

7. O.C. I'abpuensn, U.B. Tpuryouuk. Xumus. 11 knacc. ba3oBblit ypoBeHs:



MIPOBEPOUHBIE U KOHTPOJIbHBIE PAOOTHI

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
UHTEPHET

1. http://chemistry-chemists.com/index.html DnexTpoHHbIH KypHan "XUMHUKU U
XuMHus".

2 http://www.hij.ru/ XKypnan "Xumus u xu3sp'".

3. http://www.alhimik.ru PyOpuku: coBeTbl aOUTYPUCHTY, YIUTEIIO XUMHUH,
CIPaBOYHUK (MOAOOPKA TAOJIUIT ¥ CITPABOYHBIX MAaTEPHAIIOB), BECeasi XUMHS,
HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (MHTepECHbIE UICTOPUYECKUE CBEJICHNS)

4. http://c-books.narod.ru JIuteparypa no Xumuu
5. http://1september.ru/. Kypnan "1 ceHT0ps" 1751 yauTene u He TOJIbKO
(paboTBI UCCIIEIOBATEIILCKOIO XapaKTepa)

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIbHBIN TOPTAI
CO CChUTKaMU Ha 00pa30BaTEIbHBIC CAUTHI IO XUMUU
7. www.periodictable.ru COOpHHK cTaTel 0 XMMHUYECKUX JIEMEHTAX,
WJUTIOCTPUPOBAHHBIN SKCIIEPUMEHTAMU

8. https://lesson.edu.ru
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