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MHNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMUU Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUN K pe3yabTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHONM MPOrpaMMbl CpPEIHEr0 OO0IIero 00pa3oBaHMs
(®OIT COO), mnpencraneHHbx B DeaepallbHOM  TOCYJAPCTBEHHOM
oOpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranusamusx Poccuiickoit
deneparnuy, peaTU3yIONIMX OCHOBHBIE OOpa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX TOJIO)keHH «CTparerun pa3BUTHS BocluTaHus B Poccuiickoi
®enepanuun Ha nepuon a0 2025 roma» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oO01elt cTpaTerny 00y4eHus, BOCIUTAHUS U PA3BUTHS O0yJaIONUXCS CPEICTBAMU
yueOHoro npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainsHple nojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJICH,
COJICpXKaHUsl, PE3yJbTaTOB OOyUYeHHS U TpeOOBaHUM K YPOBHIO IOJTOTOBKH
BBIITYCKHHKOB.

XHUMUYECKOE oOpa3oBaHue, noJrydyaeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3allUM, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHYECKOTO O0Opa3oBaHHWS. OTH IICHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U OOIIEH KyJIbTYpHI
YeJIOBeKa, a TaKXKe OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe oOpa3oBaHHE
o0y4Jaromuxcs Ha ypOBHE CpeAHEro o0IIero oopa3zoBaHusl CPEACTBAMU Yy4EOHOIO
npeaMera «XUMUS», COJEPKAHUE M TIOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
nporpaMMe MO XUMUU C Y4€TOM Cheuu(uKd HayKd XUMUHU, €€ 3HaYyeHUs B
MO3HAHUU TIPUPOABl U B MaTE€pPHAIbHOM U3HM OOIIECTBA, a TaKXKe C Y4ETOM
o0IuX 1efell W TPUHIIMIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obiero oopa3oBanus B Poccutickoit depeparumu.

XuUMHUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW ITMBUJIM3AIU, B CO3IaHUM HOBOM 0a3bl MaTepualibHON KYyJIbTYPHI.
OnHa BHOCUT CBOU BKJaJ B (OPMUPOBAHUE PAIMOHATBLHOTO HAYYHOT'O MBIIUICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTABICHHUS 00 OKPYXaIOIIeM MHUPE KaK O €JUHCTBE
IPUPONBI U YEJIOBEKa, KOTOpoe (opMupyercs B XMMHUHM Ha OCHOBE MOHUMAHUS



BEILIECTBEHHOT'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOECHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHMUSL.

TecHO B3aMMOAEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHSI CTaa
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HU KaXJIoro wieHa ooOmectBa. CoBpeMEHHass XUMHUS KaK Hayka
CO3UJaTENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBJ€Ha Ha PpEIICHHE
ro0anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOrMYECKOM 0€30MaCHOCTH U OXPaHbI 3/I0POBBI.

B coorBercTBUM ¢ OOmIMMHU LENIMH M TPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
M3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOy4arommxcs, HEOOXOAUMYI0 UM JUid  BBIpa0OTKM  MHPOBO33PEHUYECKHX
OpUEHTHPOB, YCIEIIHOIO BKJIIOUEHUS B JKU3Hb COLHMYMa, MPOIOJIKEHUS
o0pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu ~ nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOm@as ¥ HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOH XMMHHU (C BKIIOYEHUEM 3HAHMM U3 OOIEH XUMHH) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUMW IPU W3yYEHUH
npeaMeTa O0ecleynBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCErO0 MHOr000pasus
BEIECTB HA OCHOBE OOILMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
Heopranuyeckass XuMmus» c(OpMHUpPOBaHA B MpOrpamMMe IO XUMHUU HAa OCHOBE
CUCTEMHOr0 TIOAXOJa K U3Y4YEHHIO YydeOHOro wmarepuaia U OO0ycIoBJEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  HA  ONpEeAETHEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuYeCcKHX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXHUMHYECKUX M  DJIEKTPOHHBIX
NpelCcTaBlIeHud O cTpoeHuu BemlecTB. CBeleHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB A0 CIOXKHBIX OMOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJY4arOT PA3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOTI'O OOINETO OOpa30BaHUs MEpPBOHAYAIILHbBIC
MIPEICTABIICHUS O XUMUYECKON CBSA3M, KIACCH(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIINH.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3yYEHHBI Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMHUYeCKor peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmas u HeopraHuyeckas
XUMHS» OOydarolUMCsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETECOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIUH,
riyOXe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKLIMA 3TOro 3akoHa — OT
o0o01maroen 10 0ObSICHSIOMEN U TPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOWCTBAaX W MPUMEHEHHUH, a TAK)KE O XUMHUYECKUX PEAKIHSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAaMHU COJICP)KAHUS, HUMEIOUIMMHU KYJIbTYPOJIOTMUECKUH U TMPHUKIIAJHOM
XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XUMHUHU C
JAPYTMMU HayKaMH, PAacKpbIBalOT €€ pojb B MO3HABATEIbHONM M TMPAKTUUECKOU
JESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPUH U MPAKTHUYECKUX MPHIOKEHUA XUMUH, TOMOTAIOT
BBIIIYCKHUKY OPHEHTUPOBATbCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0byieMax, CBA3aHHBIX C XUMHUEW, KPUTHUYECKU OCMBICIMBATh MHGOPMALUIO U
NPUMEHATh €€ JUId TONOJIHEHUS 3HAaHUM, pEHIeHUS WHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBATEIbCKUX 3a/ad. B 1ienom copepxanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS —~ HM3YyYEHHS  OPUEHTMPOBAHO  Ha
(opMupoBaHuE y OOY4YaIOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHUS
¢mnocodckux uaed, Takux Kak: MaTepHallbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHMYECKOr0o MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUNW NYyTEM HKCIEPUMEHTa M
pelIeHusT TMPOTUBOPEYMH MEXKAY HOBBIMU (akTaMHd U TEOPETHUECKUMHU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJIOTHYECKUX IpodiieM, a
TaKXe Mpo0sieM cOepexeHHs] SIHEPreTUIECKIX PECYPCOB, ChIPbs, CO3AaHUS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmmane pemeHuss 3agad  BOCIMTAHUSA, PAa3BUTUS U COLHUAIM3ALUU
OoOy4JaromMXcs MNPUHATHIE MPOrpaMMONl MO XUMHUU MOAXOAbl K OIpeneeHUI0
COJECpXaHUsI W TOCTPOSHHUS TMpenMera MpeaycMaTpuBalOT (HopMUpOBaHHE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3IMYHBIX BHJIOB JIEATEILHOCTH: pEIIeHUs MpoOJjeM, IOMCKa, aHaiu3a u
00paboTku nHGOpMAIHI, HEOOXOIUMBIX JJIsl TPUOOPETEHHSI OIbITa PAKTUYECKOM
U HCCIIEAO0BATENILCKON JIESITEIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IO3HAHHUU
XUMHH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
00pa30BaHus, TaK U Ha YPOBHE CPEAHET0 OOIIEro 00pa30BaHUs, IPU ONPEAEICHUH
COJIEP)KATENIbHOM XapaKTepUCTUKH LIEeJel HM3ydeHHs] NpeaMeTa HampaBlIEHUEM
IEPBOCTENIEHHON 3HAYMMOCTH TPAJAMLMOHHO TpU3HAETCS (HOPMHUpPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JESTENbHOCTU YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C



METOJIMYECKOM TOUYKHM 3PEHHSI TaKOW MOAXOJ K OMPEICICHHUIO LeJe H3ydeHus
IIpeMETA SIBJIIETCS BIIOJHE ONPaBAaHHBIM.
CornacHo JaHHOW TOYKE 3PEHUSA TNIABHBIMU LIEISIMA

U3y4YeHHs mpenMera « Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBisitoTCs:

e (opMHpOBaHME CHUCTEMbl XUMHWYECKMX 3HAaHUW Kak  BakHeHIen
COCTABJIIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH
JeKaT KJIIOYEBbIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKa HAYKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTHU JOCTYITHBIX
00001IeHNY I MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHUE C HCTOPHEH
WX Pa3BUTUS U CTAHOBJICHUS,

e (opmupoBanme U pa3BUTHE MPEACTABICHUI O HAYIHBIX METOAAX TTO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlHi, HEOOXOIUMBIX Ui NPUOOPETEHUS
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUU,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEITHEBHOMN KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB JACSITEILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBACHEHUEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJICHHUEM  MPABUII
0e30macHOro 0OpaIIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTuM, copepkareiibHas XapakTepUCTUKa IIeJIed U 3a7a4d U3y4eHUs
peaMeTa B MporpaMMe Mo XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH TPUOPHUTETAMH B CUCTEME cpeaHero obimiero oopa3zoBanus. CeroaHs B
NpernojlaBaHud  XUMUKU B OOJbIIEH  CTEMEHU  OTHAETCA  MPEAINOoYTEHUE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOYyYeHMs, OPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00IIc00pa30BaTEIbHOM OpraHW3alliy, BJIaJCIOLIEr0 HE
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPAMOTHOCTBIO, TO €CTh CHOCOOAMH H
YMEHUSAMHU AKTUBHOTO TMOJYyYEHUS] 3HAHWU U MPUMEHEHHS UX B PEajbHON >KU3HU
JUTSL pEIIeHUS] TPAKTUYECKUX 3a/1a4.

B cBf3u c¢ 3TUM nOpu U3YYEHUH NpeaMeTa «XUMHS» JOMUHHUPYIOUIEE
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

ajganTanys oOy4aroluxcs K YCJIOBHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOoBaHUE  WHTEIUICKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HPHUHSTUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

dbopmupoBaHue 'y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE I PA3IUYHBIX BHUIOB
JIESITENbHOCTU: PEIlIeHUs Mpo0seM, MOUCKa, aHaimu3a U 00paboTKH UH(OpPMAIUH,
HEOOXOAUMBIX JUIsl MPUOOPETEHUs ONbITa JEATEILHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B I[IO3HAHWM XHMHUH, a TaKXKe IS OLEHKU C TMO3UIMUHI
AKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKHUX
MPOLIECCOB HA OPraHU3M YEJIOBEKA U MPUPOAHYIO CPENLY;



pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, MHTEJVICKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 10 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTSAMU, UCIIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, Ha0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BAXXKHOM pOIM B PEHICHUH TJOOAIBHBIX MPOoOsieM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIO
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW I TPUHSITUS TPAMOTHBIX DEIICHUN B
CUTYaIHsIX, CBA3AHHBIX C XUMUYCCKUMU SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO11ee 4KcIo yacoB, OTBEAEHHBIX IS U3YUEHUsI XUMUHU, Ha 6a30BOM YpOBHE
cpenHero ooduiero oopasoBanus, coctapisier 134 yaca: B 10 kimacce — 68 yacoB (2
yaca B HeJento), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP KXAHUE OBYUEHUASA

10 KVIACC
OPTAHUYECKASA XUMUSA

Teoperuueckue OCHOBbI OPraHNYE€CKOM XUMHUM

[Ipeamer opraHuyecKol XMMHU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUCHUE B
MOJIyYCHUH HOBBIX BEHIECTB U MaTEpUAIOB. Teopusi CTPOECHHUS OPraHUYECKUX
coequHennii A. M. bytnepoBa, e€ ocHOBHbIE MOJ0XKeHUS. CTPYKTYypHBIE (DOPMYJIBI
OpPraHM4ecKuX BemieCcTB. [ omoisiorus, wu30oMepus. XHUMHUYECKass CBSI3b B
OpPraHUYECKUX COCTUHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3HU.

[IpeacraBnenue o KiaccuuKalMu opraHUYecKuX BemiecTB. HoMeHkIaTypa
OpPraHMYeCKUX COCIUHEHUM (CUCTEeMaTh4YecKas) W TpUBHAJIbHBIC Ha3BaHUS
BAKHEHUIIINX MPECTABUTEIIEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCNEpUMEHTaIbHbICE METOJIbl M3Y4YEHMS BEIIECTB W WX MpPEeBpalllCHUIA:
O3HAKOMJICHHE C oOpa3llaMyd OpPraHMYEeCKHX BEHIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAHNE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAONIOJCHHUE U



OMKCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALIECHUIO OPraHUYECKUX BEIIECTB
Ipu HarpeBaHuu (TU1aBiieHUe, 0OYTIIMBaHUE U TOPEHUE).

Yriaesonopoast

AJKaHBL: COCTaB M CTPOEHHME, TOMOJOTMYECKMH pan. MeraH u 3TaH —
OpOCTEHIINE TMPEACTABUTENN AJTKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElIeHHMs] W TOPEHMS), HAXOXKACHUE B IPUPOAE, IOIy4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAll. DTHIEH U NMPONUIECH —
OpOCTEUIINE MPEACTABUTENN AJKEHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuu THAPUPOBAHUS, TATOTEHUPOBAHUS, THUApPATALMU, OKUCICHUS W
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 um mermwnOyragueH-1,3: cTpoeHHe, BaKHEUITHE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuu). [lomydyeHre CHHTETHYECKOTO
Kay4dyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHUECKUH psijl. AlleTUIICH
— TMPOCTEHIINN TpEACTaBUTENb AalKUHOB: COCTaB, CTpOeHHUE, (usnueckue Hu
XUMUYECKHE CBOMCTBA (PEaKUUU THIPUPOBAHMS, TAJIOIC€HUPOBAHMS, TUApATAIUH,
TOPEHHUs), IOTyYEHUE U IPUMEHEHHUE.

Apensbl. benszoi: cocraB, cTpoeHue, (pU3MUECKHEe M XMUMHYECKHE CBOKCTBA
(peakuu rajJloreHUPOBAaHUS U HUTPOBAHMS), MOIYYEHUE U MpUMeHeHue. 1oayon:
cocmae, cmpoeHue, uauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANHUSL U HUMPOBAHUs), NONYYeHue U npumeHenue. TOKCHUHOCTD
apeHoB. ['eHeTHueckas CBsI3b MEXKAY YIJIEBOAOPOAAMH, TNPUHAJICKAIIMMHI K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHble KWCTOYHUKK YriaeBOAOPOAOB. [IpupoaHbIi ra3 W IOIYTHBIE
Hedrsubie ra3el. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTATUTUYECKUW), mnuponu3. I[IpoaykTel
nepepaboTKu He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHbIi
yroJib U MPOJIYKTHI €ro MepepadoTKH.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJICHHE C oOpa3llaMu IIJJacTMacCc, KaydyKOB U PE3UHBI, KOJUICKIINU
«Hepts» u  «Yromp», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB H
raJIOr€HOIPOU3BOIHBIX, TPOBEJICHNE TPAKTUYECKON PabOThl: MOJYYEHHE HTHIICHA
Y U3y4YECHUE €r0 CBOWCTB.

Pacuérnrble 3amaun.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBAa MCXOAHOTO BELIECTBA WJIM MPOAYKTa PEaKkUHUH MO M3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH).
Kuciaoponcoaepxamue opranu4eckKue coeJHHEH s



[IpenenbHple OAHOATOMHBIE CHHUPTHI. METaHOI M 3TAHOJN: CTPOEHUE,
dbusznuecknue M XUMHUYECKHE CBOMCTBA (pPEakIMM C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOAOPOJIaMH, TOpPEHHUE), NpUMEHEHUEe. BoaoponHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METAaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHUPTHL.  DTUJIECHIJIMKOIAL W  TJHULEPUH: CTPOCHUE,
dusznueckne W XUMHUYECKHME CBOWCTBAa (B3aUMOJICUCTBHE CO MICIOYHBIMHU
MeTa/JlaM1, KaueCTBEHHAs PEaKIus Ha MHOTrOaTOMHBIC CrUpThI). [lelicTBue Ha
OopraHusMm 4enoBeka. [[puMeHeHue rimiepusa U dTUICHTIIMKOJIS.

®deHon: cTpoeHHE MOJEKYNbl, (U3MUECKHMe U XUMHUYECKHE CBOICTBa.
TokcuunocTs (enona. [lpumenenue denona.

Anpaerunpl U kemoHvl. DOpMaNbAETHI, ALETAIBIACTHI  CTPOEHUE,
dusnueckre U XUMHYECKHE CBONCTBA (PEaKIMM OKUCICHUS M BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEaKI1u), MOJyYEeHUE U MIPUMEHEHHE.

OnDHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHAasl KUCJIOTBI: CTPOCHUE, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBA (CBOWCTBA,
o0rmiue s Kjacca KUCIOT, peakius 3TepuuKalnm), MolydeHue U MpUMEHEHNUE.
CreapuHoBasi M OJEHMHOBAs KHUCJIOTHI KakK MPEACTABUTENIM BBICIIUX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

CnoxHbie 3GuUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['uaponus
cnoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKHUPOB.

YrneBomel: cocraB, KiaccuUKaus ~— yriaeBojaoB  (MOHO-, JHU- U
noyicaxapubl). [Ioko3a — mpocTeHIuii MOHOCaXapua: OCOOCHHOCTH CTPOSHUS
MOJICKYJIBI, (U3UYECKHME U XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE C
ruapokcuaom Mmeau(ll), okuciaeHne amMMuadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXEHUE TIIIOKO3bl), HaXOXKACHHE B MPUPOJE, MPUMEHEHHE,
ouonornueckas poib. dorocunte3. GpykTo3a Kak U30Mep TIOKO3bI.

Kpaxman u nemnroio3a Kak npupojiHbie noauMepsl. CTpoeHHe Kpaxmania U
HEJUTI0N03bl.  Du3Nueckrue W XMMHYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
KAueCTBEHHAsI PEAKILIHSI C HOJOM).

OKCIIEpUMEHTAIBHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX MPEBPALICHUMN:
MpOBEJIcHNE, HAOJIOJIEHUE W ONHCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE HTaHOJIA
okcugoM Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpneruoB (okucIeHHEe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepebpa(l) u tumpoxcuaom wmenu(ll), B3ammomeiicTBHe Kpaxmana € HOJIOM),
POBEJICHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnrblie 3agaun.



Bbluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'O BEILIECTBA WM MPOJYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UIIU MPOIYKTOB PEAKIIUN ).

A3oTcoziepxKanme OpraHn4ecKue COeIUHEHHS.

AMUHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuYecKue coeluHeHUsl. Du3ndecKue
U XUMHUYECKHUE CBOWCTBA aMHUHOKHUCIIOT (Ha MpUMepe TauiuHa). buonorumdeckoe
3HAYEHUE aMUHOKUCHOT. [lenTupl.

benku kak npupoaHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OenKoB. XHMMHYECKHE CBONCTBA OEIKOB:
TUPOJIN3, IeHATypalis, KaYeCTBEHHbIC PEaKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
HaOJIOICHUE W ONMUCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIUs OCIKOB MPH
HarpeBaHUU, IBETHbIE PEAKI[UU OEJIKOB.

BrbicokoMoJieKyJISIpHBbIE COeIMHEHUS

OCHOBHBIE TIOHSATHUSI XMMHUU BBICOKOMOJEKYJSIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3AIINU, CPEAHSSI MOJICK YIS pHAsI
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUM —
NOJIMMEPHU3ALNS Y TTOJIMKOHAEHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
O3HaKOMJICHHE C 00pa3laMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeAMETHBIX CBA3€U MPU U3YUYEHUN OPraHUYECKON XHUMUHU B
10 xyacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSTUH, TaK W TMOHATHI, SIBISIOIIMXCS CUCTEMHBIMHU JJISl OTAEIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYYHBIN (haKT, THIIOTE3A,
3aKOH, TEOPHsl, aHAJIM3, CHHTE3, KiacCUUKAIus, MePHOJUIHOCTh, HAOIIOEHHE,
U3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka: wmaTepusi, DJHEpPrusi, macca, aToMm, DJIEKTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSTHUE
BEIECTBA, GU3UYECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHUS.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboTtocuHTEe3, OMOJOTMYECKHM AaKTHUBHbIE BeliecTBa (OCNKH, YIJIEBOMAbBI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpambl, TOPHBIC MOPOJIBI, MOJIE3HBIE HCKOMAeMble, TOILIUBO,

peCypChI.



TexHoorus: IMHUIICBBIC IIPOAYKTBI, OCHOBBI PAlUOHAJIBHOI'O IIMTAHHUA,
MOKOIIUC CPCACTBA, JCKAPCTBCHHLIC 1 KOCMCTHYCCKHUC IIPCIIApPaThl, MATCPHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPI'TAHUYECKAA XUMUSA

Teopernyeckne 0OCHOBbI XUMHUU

XWUMUYECKUN dJIEMEHT. ATOM. SIpo aroma, H30TONBL. JJIEKTPOHHAs
000j109Ka. DHEPreTHYECKUe yPOBHH, MOJYPOBHH. ATOMHBIC opOuTamu, S-, pP-, d-
sneMeHThl. OCOOEHHOCTH paclpeeneHus] 3JIEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHUOAO0B. DIEKTPOHHAS KOH(DHUTYypaITis aTOMOB.

[lepnonnueckuii 3akoH U [lepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBA3b MEPUOUUECKOTO 3aKkoHA U [leprogndeckoi CHUCTEMBI
xuMuueckux anemeHToB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmnaM U IepUuojaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BemiectBa. XUMHYECKass CBA3b. BHIbl XHUMHUYECKOH CBS3U
(koBaJIeHTHAsl HEMOJIApHAsl W TOJISIpHAsi, WOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbii). BogopoaHass cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIIHLHOCTD.
Crenenb okuciienus. IoOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIGKYJSIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BENIECTBA. THIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNINYECKON PEIIETKH.

[lonsate o gucnepcHbIXx cucrteMax. VICTHHHBIE W KOJUIOMJHBIE PACTBOPBIL.
MaccoBast 10151 BelecTBa B pacTBOpeE.

Knaccuduxarms HEOPraHUYEeCKUX COCIMHEHUH. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€eHeTHYecKas CBSI3b HEOPraHWYECKHUX BEILECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIACCAM.

Xumnueckass peakiua. Krnaccudukanus — XMMHYECKHMX — peakldid B
HEOPraHWYECKOM W OPraHWYE€CKOM XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAHEHMS U MPEBPALLCHUS SHEPTUU TP XUMHUYECKUX PEAKLIMSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3M4YHbIX (akTopoB. OOpaTumbie
peakuun. XUMHYECKOEe paBHOBecHe. @DaKTOpbl, BIMSIONIME HAa COCTOSIHUE
xumuueckoro pasaosecus. [Ipunnun Jle Ilarense.

OnexTponuTudeckas nuccornuaius. CuibHble U ciladble 31eKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KMCJIasl, HEUTPaJIbHAs, LIEJTOYHAS.



OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Tabmmi «Ilepuoandeckasi cucrema XuMudeckux snemenTos 1. .
MenneneeBay, H3ydeHHUE MOJEICH KPUCTALIMYECKUX PEIIETOK, HaOoJACHUE U
OMHUCaHNEe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iokKeHHEe EPOKCUIA
BOJIOPOJIa B MMPUCYTCTBUH KaTaJIM3aToOpa, OMPEICIICHUE CPEIbl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHHUBEPCAILHOIO HMHAWKATOpPA, PEAKIIUKM HOHHOro OOMEHa),
MIPOBEICHUE MPAaKTUUECKON paboThl «BiusiHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérnrble 3agaun.

Pacuérel 10 ypaBHEHMSIM XHUMHYECKMX pEAKIHH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HCHOJIB30BAHUEM ITOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilonmoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MenneneeBa U OCOOCHHOCTU CTPOCHHUSI aTOMOB.
®u3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONHUST HEMETAUIOB (HAa MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHU ).

IIprMeHeHne BaXKHENIINX HEMETAIUIOB U UX COCTMHEHUM.

Meramibl. [lonoxenne meramioB B llepruoanyeckoil cucteMe XUMHUYECKHX
snementoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0YEK
atoMoB MeTajuioB. Ob6mue usndeckue cBoiicTBa MeTauioB. CIUIaBel METAILIOB.
DJIEKTPOXUMHUYECKUH PSiJT HAPSIAKEHUN METAILJIOB.

XUMUYECKUE CBOWMCTBA BAXXKHEHIIUX METAJIOB (HATPUM, KaJlUid, KaJIbLUH,
MAarHuii, aIFOMUHHAM, LIUHK, XPOM, KEJI€30, MEJb) U UX COCTMHEHUH.

OO6mue crmocoObl MoJydeHus: MeTaioB. [IpumMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHHS BELIECTB W UX MPEBpaIlCHUI:
M3yYCHHUE KOJUIEKIMU «MeTauibl U CIIaBbl», OOpa3lloB HEMETAIIOB, PEIICHUE
AKCIEPUMEHTAJILHBIX 3a/lay, HaOJIOJCHUE M OMHCAaHUE JEMOHCTPAIIMOHHBIX WU
7a00paTOPHBIX OMBITOB (B3aWMOJICHCTBHE THIAPOKCHIA ATIOMHHHUS C PacTBOPAMHU
KHUCJIOT U 1IeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KAaTUOHBI METAIIJIOB).

Pacuérnrbie 3agaun.

Pacuérpl maccel BelecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKI[MU BEIICCTB,



pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJJHO
U3 BEILIECTB UMEET ITPUMECH.

XuMHUA U KU3Hb

Ponp xumum B 00ecne4eHUH SKOJIOTMYECKOM, SHEPreTUYecKO M MUILEBOM
0€30MacHOCTH, pa3BUTUU MeAMIUHBL. [IoHSATHE O HAy4YHBIX METOIax MO3HAHUS
BELIECTB U XUMHUYECKUX PEAKLINN.

[IpencraBnennss 00 OOIIKMX HAayyHbIX MPUHIUIAX MPOMBILUIEHHOTO
NOJIy4YEHHUS BAXKHEHUILINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEPUAIOB: BAXXHEHIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHBIE Marephaibl, Kpacku, CTEKJIO, KepaMuKa,
Marepuasibl ISl 3JEKTPOHUKH, HAHOMAaTEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbIE
yI00peHus.

XHAMHUS U 370pPOBbE YEJIOBEKA: IIPABUIIA MCIOJB30BAHUS JICKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0€30MaCHOI0 HMCIOJIb30BAHUS MPENapaToB OBITOBON XMUMHH
B IIOBCEIHEBHOW JKU3HHU.

MexnpenMeTHbI€ CBSI3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHu4eckol XuMuM B 11 Kiacce ocyliecTBIsIETCs Yepe3 UCIOIb30BAHUE KaK
o0LIMX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK MW TMOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JJI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJIEJIMPOBAHNE, U3MEPEHNUE, SBIICHUE.

®duzuka: MaTepusi, IHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOII, PaJMOAKTUBHOCTh, MOJIEKYJIA, YHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEILLECTBA, (PU3MUYECKHE BEJIMYMHBI U €IUHHULIBI UX
MU3MEPEHUs, CKOPOCTb.

buonorusi:  knerka, opraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILLIECTB B OpraHU3MeE.

['eorpadusi: MuHepasbl, TOpHbIE TOPOJBI, MOJE3HBIE UCKOMAEMbIE, TOIUIKBO,
pECYPCBL.

TexHonorusi: XUMUYEcKasi MPOMBIIUIEHHOCTh, METAJLTYpPIHsi, MPOU3BOICTBO
CTPOUTENbHBIX MAaTEPHUATIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBILIUIEHHOCTh,  (papManeBTHUECKasi  MPOMBILUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX MpenaparoB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepUalioB,
3JIEKTPOHHAsS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
o0ydJarolmuMucs TMporpaMM cpeaHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/IEIICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHUS MpeaMeTa «XWUMHUsS» ITOCTHTAIOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMM W TpaBWJIaMU  TOBEACHMs,  CIOCOOCTBYIOIIMMHU  MpolieccaMm
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
00yyaroumxcs N0 peaqu3aluy IPUHATHIX B O0IIECTBE HEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH [JEATEIBHOCTH IIPU CO3AAHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYIUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YU€OHOH NI€ATEIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
OPUMEHEHUS XMMHH, OCO3HAHMS TOTO, YTO JOCTUXKEHUS HAYyKHW €CTh PE3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBaTh CBOE MOBEACHHE M IMOCTYIKH CBOMX TOBapHIIEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY U3Y4EHHIO Npodeccuil pa3ingyHOro pojaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpasoBaHusi, Oyayiieil npodeccur W peaau3alu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTUYECKOM HaIpaBIECHHOCTH, YMEHUSs
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTe€pUaNbHOW KYJIbTYpbI, pEHIEHUU TI00ATBHBIX MPOOIeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTydaeMble 3HAHUA ISl aHaIu3a U OOBSICHEHUS SBJICHHUI OKPY>KaIOLIero MUpa U
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHUS Jie1aTh 00OOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpPEpPHIBHOMY 0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTHHbI MHpa M cHeHU(pUKY METOJIOB NO3HAHUS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUS, UCCIICIOBaHUE, HAOIIOICHNE, U3MEPEHHE, SKCIICPUMEHT U IPyTHe);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHBIE y4eOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JOCTHKEHUSL, COOTHOCUTB PE3YJIbTATHI IESITEIIbHOCTH C IIOCTABICHHBIMHU LIEISIMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUSA M KpPUTEpUHU JJs KIAcCU(PUKAIUU BELIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHs] B paccMaTpUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMH4ecKas ¢GopMmysaa, YypaBHEHHE XHUMHYECKOM
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOrO MO3HAHUS BEIIECTB MU XUMUYECKHX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011eHNSI ¥ BBIBO/IBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
IIOMCKY METOJIOB PEHICHUS] NPAKTUYECKUX 3aJad, MNPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKON WH(GOpMaNHMe: TPUMEHSITh MEXKIpeAMEeTHbIe ((Pu3nueckue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMM MPU BHITTOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAHUS TMO3UIMI B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XuMHS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM /IJIsl pellieHUs TPaAKTUYECKHUX 3a1ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHCIIOPOJ M a30TCOAEpXAlllhue COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHIN SI3bIK XWMHH, MHPOBO33PCHUECCKUE 3HAHWSI,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIC TMPU3HAKHA TTOHSATHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIWBATH MPUHAJJICKHOCTh HM3y4EHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucremarndeckoir Homenkiatype (IUPAC), a Takke IPHUBOAWTH TpPUBHAIbHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa ajisi 00bsiCHEHHS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEHIECTB (METaH, dTaH, STUJICH, MPOIMWICH, AalleTHIICH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBSI3b MEXKIYy HUMHU YPABHCHUSMH COOTBETCTBYIOIINX XHUMHYECKHUX PEAKIUN C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MIPAKTUIECKOE TIPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJ€Th CUCTEMOM 3HAHUU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JIEHAaTypalus OEJIKOB MpU HarpeBaHUU, LIBETHBIC peakiuu OEIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3Y/IbTATOB;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
11eJ1eco00pa3HOro TMOBEJACHUSI B OBITY U TPYIAOBOW JEATEIBHOCTH B IEJSAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBpPAIICHUS HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHCTBIX W CHA0OBUIANIMX OOYJAIONIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIICHUS, XUMHYECKasi CBSI3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKON peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpHs
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIWME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUW BBISBISTH XapaKTEepHbIE MPU3HAKU TOHSITHH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMYJIT BEIIECTB M  YPaBHCHMM XUMHUUYECKUX  PEaKIIuH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTATMYECKON PEIIETKM KOHKPETHOrO BellecTBa (aTOMHAasl, MOJICKYJsipHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHUM XapaKTEpPU30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEHIECTB  Pa3JWYHBIX  KIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpHU3HAKaM (YHCIIy M COCTaBy PEarupyrolux BeEIIeCTB, TEILIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHS, TIPU KOTOPBIX 3TU PEAKLIMU UAYT JO KOHIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHHUM  pacCKpbIBaTh  CYIIHOCTb  OKHUCIIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKINH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(POPMUPOBAHHOCTh MPEACTaBICHUN 00 OONIMX HAYYHBIX MPUHIMUNAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHYECKUX PEAKIMIX, MACChl BEIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyfaod u nabopaTopHBIM OOOpPYAOBAaHHEM, a TaKXkKe IMpaBuia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioXeHue IMEepPOKCHAa BOJIOPOJa B MPUCYTCTBUM KaTaau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTHUOH aMMOHUS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a7ad IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOIIMX peakUuid U (OpPMYJIHPOBATH BBIBOJIBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTH ~ YMEHHMM  COOJIOAATh  MpaBUja  DKOJIOTUYECKH
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cvbicnt mokazarenss [IJIK, mosicHATh Ha mpuMepax CIOCOObl YMEHBIUEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL chenbiX M cAa0OBHUIAIIMX OOYyYaroOlUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NporpaMmel Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. )
M. bytiepoBa
Wroro no pazneny 5
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — ATKAHBI 4
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 12 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 6
54 [IpupoaHBIC HCTOYHUKH YTIIEBOIOPOIOB U 4 1
' UX 1epepaboTKa
Htoro no pazgeny 26
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 10
Anbaerunbl. KapOOHOBBIE KHUCIOTHI.
3.2 P 11 1 1
CrnoxHble 3GupbI
3.3 VYriaeBoasl 6 1




Uroro no pazneny

27

Pa3nen 4. A3oTconep:kamue opranHudeckue coeIuHeHust

4.1 AMUHBI. AMUHOKUCTOTHI. benku )
Wroro no pazneny 5
Paznen 5. BeicokoMoJIeKyJ/IsIpHBbIE COeIMHEHUSA

5.1 IInactmaccel. Kayuyku. BosokHa )
Hroro no pasaeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3aKoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 4
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue g
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 10 1 1
Hroro no pazneny 22
Pasznen 2. Heopranuueckass xumust
2.1 Meranmsl 13 1
2.2 Hemeranmnbt 20 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX g
' BEIIECTB
Hroro mo pazneny 41
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 5 1
Uroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HMara uu(ppoBbIE
Nen/m | Tema ypoka KonTpoabubie pakTnueckue
Bceero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl
IIpenmeT opranndeckon XUuMnu, eé
1 P P ’ 1 03.09
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopust cTpoeHUs OPraHUYECKUX
2 coenunenuit A. M. bytieposa, eé 1 05.09
OCHOBHBI€ TTOJIOKECHUSI.
[IpencraBnenue o knaccupuKauu
3 opranudeckux Beniects. HomenknaTtypa 1 10.09
(cucremaTuueckasi) U TpUBHAJIbHbBIE '
Ha3BaHUsI OPraHUYECKUX BEIECTB
[IpencraBnenue o kiaccupuKauu
4 opraHuyeckux BemlectB. HomenknaTypa 1 12.09
(cucremaTnueckasi) ¥ TpUBHAIBHBIC '
Ha3BaHUs OPraHUYECKUX BELIECTB
AJIKaHBI: COCTaB U CTPOEHUE
5 1 e ’ 1 17.09
TOMOJIOTUYECKUH PsiJI.
MeTaH 1 3TaH — TpocTenIme
6 1 19.09
IpeICTaBUTENN aJIKAaHOB
Mertan 1 3TaH — NpocCTenIIe
7 1 24.09
MPE/ICTABUTENN AJIKAHOB
AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA. 1 26.09
AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA. 1 01.10




Crioco6bI osryyeHusl.

DTUJIEH U IPONUJIEH — MpOoCTenIIne

10 03.10
MIPECTaBUTENN aJIKEHOB

1 OTUIEH U NPONUJIEH — IpocTeiiue 10.10
npencraBuTenu ajkeHoB. (Pemenue 3amay) ’
Wuctpykrax o Th. IIpaktuyeckas pabora

12 Ne 1. «IlomyueHnue 3TuIEHA U U3yYEHUE €TO0 11.10
CBOMCTBY
Ankanuensl. byranuen-1,3 u

13 MeTmioyTaauen-1,3. Ilomyuenue 17.10
CHUHTETUYECKOI'0 KayyyKa U PE3UHBI.
Ankanuensl. byranuen-1,3 u

14 Metunoyraauen-1,3. Tlonydenue 18.10
CUHTETHYECKOr0 KayuyKa U pe3UHbI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

15 TOMOJIOTUYECKUH psif. AlleTHIIeH — 24.10
MPOCTEH NI MPEACTABUTENH AJIKUHOB
AJKUHBI: XUMMHUYECKHE CBOMCTBA U CITOCOOBI

16 25.10
MOJTyYEHHUS.

17 AneruiieH — NpOoCTEUINI IPEICTABUTEND 0711
AJKUHOB.
Bbruucrienust no ypaBHEHUI0 XUMUYECKON

18 08.11
peaxkuuu.

19 Pemenue pacueTHbIX 3a/1a4 Ha BHIBOJL 1411
XUMHUYECKON (OPMYIIHI. '

20 [uknoankaHbl: 0COOEHHOCTH CTPOCHHS, 1511
CBOMCTBA U CIIOCOOBI MOTY4EHUS. ’

21 Apenbl: 0eH301 U TOJTyoJ. TOKCHYHOCTD 21.11




apCHOB.

22

ApeHbl: 6€H30J1 ¥ TOJIY0J. XUMHUYECKHE
CBOMCTBA U CIIOCOOBI MOJTYUYESHHUS.

2211

23

I'eneTnueckas CBA3b YrieBOAOPOIOB,
INpHUHAJICKAIINX K Pa3JIMYHbIM KJIaCcCaM

28.11

24

I'enernueckas CBsI3b yrieBOIOPOIOB,
MPUHAISKANTIX K Pa3IMYHbIM KJlaccaM

29.11

25

[IpupoHbIe HCTOUYHUKHU YTIIEBOJOPOIOB:
MIPUPOJIHBIN I'a3 U MOy THbIE HEPTIHbIE
rasbl, HeQ)Th U NPOAYKTHI €€ epepadoTKu

05.12

26

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
HPUPOJIHBIN T3 U MOMYTHBIC HEPTIHBIC
rasbl, HeQTh M MPOAYKTHI €€ epepadoTKH.

06.12

27

O0001IeHrEe U CUCTEMATH3aIA 3HAHUH 110
TeMe «YTIEBOAOPOIbI.

12.12

28

KonTtponsHas pabota o pazaery
«YTIIeBOIOPOABD)

13.12

29

AnHanu3 KOHTPOJbHON paboThl Nel.
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOoJI. BogoponHas CBs3b.

19.10

30

Hpe,I[CJ'IBHbIe OAHOATOMHBIC CIIMPThI:
METAaHOJ U 3TAHOJI: CBOMCTBA U CIIOCOOBI
IMOJIYUCHHUA.

20.12

31

MHuoroaTomMHEBIE CIIUPTHI: STUJICHITIMKOJIb U
[JIMLEPUH OCOOCHHOCTH CTPOEHMUSI, CIIOCOObI
MOJIyYEHHUS].

26.12

32

MHoroaToMHbI€ CIIUPTHI: TUIIEHTIIUKOIb U
TJIUIIEPUH OCOOCHHOCTH CTPOEHHUSI, CIIOCOOBI

27.12




MOTYYEHHUS.

Pemenue 3aga4 u ynpakHeHUM M0 TEME:

33 16.01
«CnupTe»

34 deHo: cTpoeHNE MOJIEKYJIbI, (PU3UYeCKUe U 1701
XMMHYECKHE CBOWCTBA, TPUMEHEHHE.

35 Anpreruabl: GopMabIeru | 5301
aleTalIbIerua. AeToH.

36 XUMHUYECKHE CBOMCTBA AJIbETHIOB. 24.01

37 OnHOOCHOBHBIE MIpe/eNbHbIE KapOOHOBBIE 30.01
KHCJIOTBI: MypaBbUHAS U YKCYCHAS.

38 XUMHYECKHE CBOMCTBA U CIIOCOOBI
MOJIY4eHHS] KapOOHOBBIX KHCIIOT. 3101
HucrpykTaxk no Th. [IpakTuueckas padora

39 Ne 2. «CBolicTBa pacTBOpa yKCYCHOM 06.02
KHCIOTBD)
CrteapuHOBas U OJICMHOBAS KUCJIOTHI, KaK

40 MPECTaBUTENIN BBICIIUX KapOOHOBBIX 07.02
KHCIIOT
MBpi1a KaK CONHM BBICIIMX KapOOHOBBIX

41 . 13.02
KHCJIOT, X MOIOIIIEe JIeHCTBUE.

42 Pemenue 3anau no reme: «DeHOMBI.
Anpaerunbl. KapOoHOBBIE KMCTOTHI» 14.02
Crnoxubie 2GUpHI KaK TPOU3BOIAHbBIC

43 KapOOHOBBIX KHUCIOT. ['UAPOIH3 CIOKHBIX 20.02
3¢upoB.

44 XUMHYECKHE CBOMCTBA CIIOKHBIX 3(UPOB. 21.02

45 XKupsl: ruaponns, NpuMeHeHne, 2702

Ouonornyeckas pojb KUPOB.




O06o0maromee TOBTOPEHUE IO TEME
«Criuptbl. DeHOIbI. AJIbIETUIBI.

46 KapOonoBbie kKucIOThI. CIIOKHBIC d(PHPHI. 28.02
Kupsbr.»
VYrieBobl: coCTaB, Kiaccu pukarusl.

47 Baxsneiinme npencTaBuTeNN: Ii0K03a, 06.03
(dbpykTo3a, caxapo3sa.

48 Monocaxapus. 07.03

49 Jucaxapusl. 13.03

50 Kpaxman 1 nemnrono3a Kak mpupoaHbIe 14.03
MOJIMMEPHI (TTOJTMCaXaPUIBI).
O06o0m1aroniee TOBTOPEHUE 10 TEME:

51 «Kucnoponocoaepxariue opraHu4ecKue 20.03
COCIMHECHHUS.
KonTtponbshas pabora Ne2 1o pazgeny

52 «Kucnoponcoaepkamnme opraHudecKue 21.03
COCITUH CHUS .
Ananu3 KOHTpoJIbHON paboThl Ne2. AMUHBI:

53 METHJIAaMUH ¥ aHuIuH. CTpoeHue u 27.03
CBOICTBA.

54 AMUHBL: MeTUJIaMUH U aHWIHH. CI10CcO0bI 28.03
MOy YCHHS.
AMMHOKHCIIOTHI Kak aM(oTepHbIe

55 OpPraHUYEeCKUE COCTUHCHHMS, UX 10.04
ouonornueckoe 3HaueHue. [lentuabr

56 benku kak npupoaHbIe 11.04
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS

S7 HyxiienHOBBIE KUCIOTBIL. 17.04




I'emeTnaeckas CBSA3b MCXKIY KilacCaMu

58 - 1 18.04
OpPraHUYEeCKUX COCTUHEHUM.

59 I'enernyeckas cBs3b MC)K)IE/ KJIaccaMu 1 2004
OpPraHMYECKUX COCIMHCHUI.
O6o06maromniee MOBTOPEHHUE IO TEME

60 «A3orocoaepxaliue OpraHuuecKue 1 25.04
COEIMHEHHSI M MX HaXOXKJICHUE B IPUPOILH
KonTtponbsHas padora Ne3 o teme

61 «A3oTOocoaepKaIIe OpraHMIecKue 1 01.05
COCAMHEHHMSI U X HAXOXKICHHUE B IPUPOIL»
Ananu3 KOHTPOJIbHON paboThl Ne3.

62 OcCHOBHBIC TTOHSATUS XUMUHU 1 02.05
BBICOKOMOJICKYJISIPHBIX COCIMHEHUIH

63 HckyccTBeHHBIC TTOJTMMEPBI 1 08.05

64 CuHTeTHYECKHE TOTUMEPBI 1 09.05
OCHOBHBIE METO/IbI CHHTE3a

65 BBICOKOMOJIEKYJIIPHBIX COCMHECHUIA. 1 15.05
IInactmaccel, KaydyyKHd, BOJIOKHA.

66 O06o0maromee TOBTOPEHUE IO TEME 1 16.05
«Oprannyeckasi XuMHUs».

67 Hrorosast KoHTposIbHAS paboTa 1 22.05

68 Amnanu3 KOHTpOJbHON paboThl. Pemienue 1 23.05
pacyeTHBIX 3a/1a4.

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KUIACC

Ne
n/n

Tema ypoka

KoauyecTBo 4acoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKUM 3JIeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTrypalus aTOMOB

03.09

XUMHUUECKUN 371€MEHT. ATOM. DJIEKTPOHHAas
KOH(UTypauusi aTOMOB

05.09

Ilepnonnueckuii 3axoH u I[lepuonuueckas
cHUcTeMa XUMHUYeCKuX dyemeHToB []. 1.
MenpeneeBa, uX CBsI3b C COBPEMEHHOMU
TEOpUEN CTPOEHUS AaTOMOB

10.09

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX DJIEMEHTOB M UX COCIUHEHUH 110
rpynmnam u nepuojaM. 3JHaueHue
MEPUOANYECKOr0 3aKOHA U CUCTEMBI
xumu4deckux 3neMmenToB (.M. Menaeneera B
pa3BUTHUH HAYKHU

12.09

CTpOCHI/IC BelecTBa. XUMHUYecKast CBA3b, eé
BUbI; MCXaHHU3MBbI O6paSOBaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[Haﬂ CBA3b.

17.09

Crpoenue BeniecTBa. XUMUYECKas CBA3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOH CBsA3U. BomopoaHas cBs3b

19.09

Crtpoenue BeniecTBa. XUMHUECKas CBSI3b, €€
BU/IbI; MEXaHU3MBbI 00Pa30BaHUsI MOHHOU

24.09




CBs3MH.

BasieHTHOCTB. DIeKTpOOTPUIIATENBHOCTD.
Cremnrenb oxkucieHus. BemecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHHUSI.

26.09

BaneHTHOCTB. DJIEKTPOOTPUIIATEINHHOCTD.
Crenenb okucieHus. BemecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOEHUSI.

01.10

10

ITonsTHe o JAUCIICPCHBIX CUCTEMAX.
HctuHHEBIE U KOIIOUIHEIE PacCTBOpPBHIL.
MaccoBas J0J1s BellecTBa B pacTBoOpEC

03.10

11

[TonsiTHE O TUCTIEPCHBIX CHCTEMAX.
HctuHHbIE U KOJUTOUTHBIE PACTBOPHI.
MaccoBas 10Jis1 BellecTBa B pacTBOpe

08.10

12

Knaccudukanus 1 HOMEHKIATypa
HEOpraHW4yecKux coennuHeHuil. ['eHeTnueckas
CBSI3b HEOPraHUYECKU X BEUIECTB, PA3IMYHBIX
KJIaCCOB.

10.10

13

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeINHEHUH. [ eHeTnueckas
CBSI3b HEOPraHMYECKU X BEILECTB, PAa3IUYHBIX
KJIaCCOB.

15.10

14

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYeCcKuX coeluHeHu. I 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3IMYHBIX
KJIaCCOB.

17.10

15

3aKoH COXpaHCHUA MACChl BEIICCTB, 3aKOH

22.10




COXPaHEHMS U IPEBPALLECHUS SHEPIUH IpU
XMMHUYECKUX PEAKIUAX

Knaccuukanust XMMUIeCKUX PEakiiuii B
HEOPraHWYECKON U OPraHN4eCKOW XUMUMU.

16 24.10
Peakuuu, naymnme 6e3 U3MEHEHHSI COCTaBa
BEIIIECTBA .

17 N3omepsl. U3omepus. 05.11
Peakuuu, u M€ C U3MEHEHHUEM COCTaBa

18 LI AR 07.11
BEIIIECTB.

19 TennoBoi 3((HeKT XUMHUIECKON peaKIIHH. 12.11

20 CKOpOCTh XUMHYECKOU PEaKIIHH. 14.11
OO6patuMeble peakuu. XUMUIECKOe

21 P peartt 19.11
paBHOBecHE
Hucrpykrax nmo Th. [IpakTtuueckas padbora

22 Ne 1. «BnustHME pa3nuaHbIX (PaKTOPOB HA 21.11
CKOPOCTb XMMHUYECKOU pPEAKIINN»

93 DnekTponuTryeckas nucconnanus. [TousaTue 2611
0 BoZopoHOM Toka3zatene (PH) pacTsopa.. '

24 Peakmiuu nonnoro ooOMmena. 28.11

25 I'uponu3 HeopraHUYEeCKUX BEIIECTB 03.12

26 I'unponns opraHnyecKux BELECTB 05.12
OKHCIUTETHFHO-BOCCTAHOBUTEIIHHbBIE

27 10.12
peaxIuu.
[TonsiTue 00 ANIEKTPOJIN3E PACIIIIABOB U

28 TIpOIBE D 12.12
pacTBOpOB couteit
O6o6maronmii ypok mo reMe « XuMHU4Yeckue

29 HIATOTTH P 17.12

peaxIum»




KonTtponwsnas pabota mo pazgeny

30 19.12
«TeopeTnueckre OCHOBBI XUMUM
Mertamibl, ux nonoxenue B Ilepnonnueckon
CHUCTEeME XUMHUYEeCKuX di1eMenToB JI. U.

31 MennieneeBa 1 0COOEHHOCTH CTPOCHUS 24.12
atoMoB. O0mMEe PU3NIECKIE CBOMCTBA
METaJIJIOB

32 Oobume crocoObI MOTYIEHUS! METAIIIOB. 26.12

33 Koppo3zust meTaios. 14.01

34 CrutaBbl METaUIOB. DIEKTPOXUMHUYECKUH Pl 16.01
HaIpsHKECHUH METaIoB
XUMHUYECKHE CBOMCTBA BaKHEUIITNX

35 METaJJIOB (HATPUM, KA, KaJblMi, MarHUMH, 21.01
AJIOMUHUN) U UX COCIUHEHUN
XUMHYECKHE CBOMCTBA BaXKHEHUIIINX

36 MeTaJUIoB (HATpHid, KaJInid, KaJIbIIWA, MarHui, 23.01
ATIOMUHUN) U UX COCTMHEHUH
XWMHUYECKHE CBOMCTBA XPOMA, MEIH U UX

37 . 28.01
COCIUHCHUMN
XuMHUYecKHe CBOMCTBA IIMHKA, JKelle3a U X

38 . 30.01
COCIUHCHUMN
[Tpaktyeckas padota Ne 2. "Pemenue

39 SKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 04.02
«MeTayei»"

40 Pemenwe 3amgau mo Teme «MeTauibh) 06.02
Hemerauiel, nx moJI0KEHHUE B

41 Ilepnoanyeckoii cucTreMe XUMHUYECKUX 11.02

anemenToB 1. 1. MenaeneeBa u




0COOEHHOCTH CTPOEHHS aTOMOB

du3znueckue cBOMCTBA HEMETAILIIOB.

42 AnnoTponus HeMeTaIoB (Ha mpuMepe 13.02
KHCIIOpoAaa, cephl, pocdopa u yrieposa)
XUMHUYECKHE CBOMCTBA T'aJIOT€HOB U UX

43 3 18.02
CoeINHEeHNH
XWUMHUYECKHE CBOMCTBA CEPHI U UX

44 3 20.02
COeINHEHN N
XUMHYECKHE CBOMCTBA a30Ta U UX

45 5 25.02
coeIUHEeHNN
Xumnueckue cBoiictea pochopa u ux

46 ! ochop 27.02
COEeINHEHUN
XUMHUYECKHE CBOMCTBA YIJIEPOda U UX

47 3 yriep 04.03
COeIUHEHNNI
XHWMHUYECKUE CBOMCTBA KPEMHUS U UX

48 . 06.03
COCINHEHUN
[IpumMeHeHne BaXKHEUIIINX HEMETAIIOB U KX

49 . 11.03
COeINHEHNN
O000111eHNE U CUCTEMATU3AIAS 3HAHUH I10
teMe «HemeTtamisl». BerauciieHus mo

50 . 13.03
YpaBHEHUSIM XUMUUYECKUX PEAKLINI 1
TEPMOXHUMHUYECKUE PaCUEThI
[IpakTueckas padorta Ne 3. «Pemienue

51 SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 18.03
"HemeTamasr"»

59 KonTponbHas pabora 1mo Temam «MeTaJlibhy 20.03
n «Hemerammbny ’

53 Heoprannueckne n opraHn4ecKue KUCIOTHI. 25.03




Oco0blie cBOICTBA KOHILIEHTPUPOBAHHOMN

54 y y 27.03
A30THOM U CEpHOM KUCIOT.

55 Heoprannueckue u opranndeckie OCHOBaHHS 08.04

56 XUMHUYECKHUE CBOMCTBA OCHOBAHUIH. 10.04
AMdoTepHBbIC HEOPTAHHUYECKUE U
OpraHuvecKue CoeMHeHMs. [ eHeTnyeckas

57 15.04
CBSI3b HEOPTAHWYECKUX M OPTaHUICCKUX
BELIECTB

58 Comu. XuMuueckue CBONCTBA COJIEH. 17.04
KauecTBeHHbBIE peakliuy B HEOPraHUYECKOU

59 22.04
XUMUHU.
KauecTBeHHBIE peakHi B OpraHUYECKON

60 P P 24.04
XUMUH.
OCO00EHHOCTH T'eHEeTHYECKOrO psiia B

61 . 29.04
OpPraHUYECKON XUMUMU.
O606menue no Teme: «Kmaccol

62 OPraHUYECKUX COCAUHEHUM. XUMUUYECKHUE 01.05
CBOMCTBA OCHOBHBIX KJIACCOB COCTUHCHUIN
KonTtponbnas pabora Ned o reme

63 o 06.05
«BerecTBa U UX CBOUCTBaY.
Posb xumMuu B obecriedeHrny IKOI0r MY ecKoi,

64 SHEPreTUYECKON U MUIIEBOM 0€30MacCHOCTH, 08.05
pPa3BUTHHU MEAUITTHBI
[IpencraBienus 06 OOMMX HAYYHBIX

65 IPUHLMIIAX IPOMBIIIIIEHHOIO ITOJIyYEeHUS 13.05
Ba)KHEUIIINX BEIECTB

66 YenoBek B MUpE BEIIECTB U MaTEpHAIIOB 15.05

67 XuMHUS U 310pOBbE UETIOBEKa 20.05




68 O00011IEHNE ¥ cUCTEMAaTU3aUs 3HAHWH 3a

Kypc xumuu 11 knacca.

22.05

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
» Xumus, 11 knacc/ I'abpuensn O.C., Octpoymon WU.I"., Cnankor C.A.

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET






