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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe dDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit ®@enepaiumy, TpeOOBaHU K pe3yJbTaTaM OCBOCHUS
dbeneparbHONM 00pa30BaTENBHOM MPOTPAMMBI CpPEHEr0 00IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B DenepalibHOM  TOCYJIapCTBEHHOM
obpazoBarenbHoM craHgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydyeOHOro mpenMera «XuUMHUs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
denepauuy, peamu3yIOMUX OCHOBHBIE O00pa3oBaTeNbHbIE MPOrPaMMbl, MU
OCHOBHBIX TOJNIOKeHHM «Crtparernn pa3BUTHS BOcnUTaHus B Poccuiickon
Oenepanun Ha niepuoa a0 2025 roga» (Pacmopsikxenue I[IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3pabOTKe MporpamMmbl MO XUMHH, K OIPEAEICHUIO
o011eii cTpareruu 00yueHus, BOCIUTAHUS U Pa3BUTHs 00YUYaIOUINXCS CPEeICTBAMU
yaebHoro npeamerta «Xumus» g 10—11 kaaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHentyaibHble nojoxkeHuss GI'OC COO o B3anM0O0OYCIOBIEHHOCTU IIeJEH,
COJEp)KaHUs, pe3yibTaToB OOyYEHUs U TpPEeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKaMH
o01e00pa3oBaTeIbHON  OpraHU3AINK, SIBISETCS HEOTHEMJIIEMOM YacThI0 UX
obpasoBaHHOCcTH. OHO CHOYKUT 3aBEpUIAIOIIMM 3TallOM peajlu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, HPUCYIIMX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M TpUPONHON cpene. Peanmusyercs xumuueckoe o00pa3oBaHHE
00y4aroluXcsl Ha yPOBHE CPEHETO O0IIEro 00pa30BaHus CPeICTBAMU yUeOHOTO
npeaMera «XHUMHsD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nporpaMMe MO0 XUMHUH C Y4€TOM CHeIM(PUKKA HAYKH XUMUHU, €€ 3HAUYCHHUS B
MO3HAHUM TIPUPOABI M B MaTepUabHOW KM3HU OOINECTBA, a TaKXKe C y4ETOM
o0mMX 1ened M NPUHLMUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpesiHero oo1ero oopazoBanus B Poccuiickoit deneparnmm.

XUMHS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT O0coOyl pojb B

COBPEMEHHOW IUBUJIM3AIIMU, B CO3JAaHUM HOBOW 0a3pl MaTepUaIbHOW KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMUPOBAHKE PALIIOHAIBHOTO HAYYHOT'O MBILIUICHHUS,
B CO3/IaHUE IIEJIOCTHOIO NPEJICTABICHUSI 00 OKPYXKAIOUIEM MHUpE KaKk O €IUHCTBE
OPUPOJIBI U YEJIOBEKAa, KOTOpoe (POpPMHUPYETCS B XMMHHM Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0O MHPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMU O0JACTIMU MTPUMEHEHUS.



TecHO B3aUMOJEHCTBYSl C JIPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMIIEMOM YacCThI0O MUPOBOI KYJIbTYPhl, HEOOXOANUMBIM YCIOBHUEM YCHEIIHOTO
Tpyda MU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XHMMHS KaK Hayka
co3uJaTelibHasl, KaK HayKa BBICOKMX TEXHOJOTWW HAlpaBlIeHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOH, MUILEBOM, IKOJIOIMUECKON O€30MMaCHOCTH U OXPaHbl 3J0POBBSI.

B coorBercTBUM C OOIIMMU LEIAMH M HPUHIUIAMU CPEJHEro OOILIEro
oOpazoBanus cogepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Yy4EHUS) OPUEHTUPOBAHO NMPEUMYILIECTBEHHO Ha OOUIEKYJIbTYPHYIO OATOTOBKY
oOydaromuxcsi, HeOoOXOIUMYK0 MM s  BbIpaOOTKM MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEHIHOIO BKJIIOUYEHHS B JKU3Hb COLUYyMa, IPOAOJDKCHUSA
00pa30BaHMsI B pa3IU4HbBIX 00JIACTSIX, HE CBA3AHHBIX HENOCPEACTBEHHO C XUMUEH.

CocTaBngOmUMU  TpeaMeTa  «XuMUs» SBISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmIass U HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HayKU: CUCTEMA
3HAHUU 110 HEOPTAaHUYECKOU XUMHH (C BKJIIFOUCHUEM 3HAHUM U3 00IIIer XUMUN) U
OpraHu4ecKor XuMuH. POpMHUpPOBAHME NAHHOW CHUCTEMBl 3HAHUN IIPU HU3YYEHUH
npeaMera 00ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroo0Opasus
BEILECTB HA OCHOBE OOLIUX MOHATHM, 3aKOHOB Y TEOPUI XHUMHUH.

Crpykrypa conepkanus KypcoB — «OpraHuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUsA» c(pOopMHpOBaHA B IporpaMMe IO XHMHUH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3yYeHHI0 ydeOHOro Marepuaia Hu 00yCJOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEAeNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHM4E€CKOM XHMHH BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCUYECKOM TEOPHUHM CTPOCHMSI OpPraHUYECKUX
COCIIMHECHHUM, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeCTaBiICHU O cTpoeHuu BemlecTB. CBeaeHHS 00 H3y4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOKHBIX OMOIIOTHYECKU
aKTUBHBIX COCAMHEHUH. B Kypce OpraHM4eckol XUMHUHU IIOIY4YaroT pa3BUTHE
c()OpMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIETO 0Opa30BaHUs NEPBOHAYAIIbHBIC
IPEJICTABICHUS O XUMUYECKOH CBSI3U, KJIAaCCU(PUKAMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMHUECKON pEaKII1H.

[Ton HOBBIM yriaOoM 3peHHS B mpeaMmeTe «XuMmus» 0a30BOr0 YpOBHA
paccmaTpuBaeTcss HW3Y4YEHHbIH Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHus
TEOPETUYECKUI MaTepuan M (AKTOJIOTMYECKHE CBEJCHUS O BEIECTBAX U
XUMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas m HeopraHu4eckas
XUMUSD» O00ydYaromuMcs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE
NEPUOJIMYECKOIO 3aKOHA C OOIIETEOPETHYECKUX W METOJOJOTMYECKUX MO3ULUH,



Iy0Xe TMOHSATh HWCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0m1aromien 10 00bICHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHUN O BaXKHEHIIMX BEILIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBax M IMPUMEHEHHH, a TAKXKE O XMUMHUYECKUX PEAKLMSIX, UX CYLUIHOCTH U
3aKOHOMEpPHOCTSIX IpOTEeKaHus jonosiHgercss B Kypcax 10 m 11 xmaccoB
AJIIEMEHTaMHU COJEPKAHUS, HMEIOMIMMHU KYJbTYPOJOTUYECKH W NPUKIAAHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT TOHUMAaHHUIO B3aMMOCBS3UM XUMHUU C
JPYTUMU HayKaMU, PAacKpbIBAIOT €€ poJib B INO3HABATEIIBHOM M MPAKTHYECKOM
JESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHHsS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPHUU U MPAKTUUECKUX NPUIIOKEHUN XUMUU, TTOMOTa0T
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIMBATh MH(GOPMAIUIO U
OPUMEHATh €€ U1 NONOJHEHUA 3HaHWM, pENIeHUS MHTEIUIEKTYaJbHbIX |
HKCIIEPUMEHTAJIbHBIX HCCIEA0BATEIbCKUX 3a/1a4. B 11e5om coaepkanue yueOHOro
npeaMera  «XUMHSD  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y 00Yy4YaroOIUXCd MHUPOBO33PEHUYECKON OCHOBBI JJiIi MOHUMAaHUS
bunocodckux unen, TakMx Kak: MATepUaIbHOE €IMHCTBO HEOPTaHWYECKOro U
OpPraHUYECKOTO MHpa, OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SBJICHUA MyTEM SKCHEPUMEHTA H
pelIeHHs TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM M TEOPETHUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PELICHUHU YKOJIOTHYECKUX podIieMm, a
TaKXKe MpoosieM cOepeKeHHsT SHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUWA U MAaTEPUAIIOB.

B miane pemeHus 3agad  BOCHUTAaHUS, pa3BUTUA W COLMANIM3ALUA
O0y4aroluxcsl MPUHATBIE MPOrpaMMON MO XHMHUU MOAXOJAbI K ONPEIEICHUIO
cCollepKaHUs M TOCTPOCHUS TpeIMeTa MpeayCMaTpuBalOT (HopMupoBaHHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBHI, HMEIOMMX 0a30Boe 3HAYCHHE MJIA
pa3IMUYHBIX BHJIOB JCSITENBHOCTH: peUIeHHUs MpoOiieM, MOWCKa, aHalu3a u
00paboTku nHGOPMAILIUK, HEOOXOAUMBIX JIJIsI TPUOOPETEHUS OIbITA MIPAKTHUYECKOM
U MCCIIEIOBATEIbCKON ACSATENBHOCTH, 3aHMMAIOLIEH Ba)XXKHOE MECTO B IO3HAHUU
XUMHUH.

B npakTuke mnpenojaBaHHs XMMHM KaK Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMsl, TaK ¥ HA YPOBHE CPEHETO 00111ero o0pa3oBaHusl, MPHU ONPEACTICHIH
COJIEPKATEIIbHOM XAPAaKTEPUCTHKU LEJIed W3Y4YEHUs INpeIMETa HallpaBJICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAULMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKOM HAyKu Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUYECKOH
JESATEIbHOCTH YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM MOJAXOJ K ONPENEICHHUIO LENEH W3Y4YCHHs
npeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUs TJIABHBIMU LEISAMH H3Yy4YEHUs MpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) siByISIFOTCSL:

e (opMupoBaHuE CHUCTEMbl XUMHUYECKMX 3HAaHUW Kak Ba)kHEHIIeH
COCTaBJSIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeKaT KJIIOYEBBIC MOHATHA, (QyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHME fA3bIKAa HAYKH, YCBOCHHE W MOHMMAaHHE CYUIHOCTH JOCTYITHBIX
000011IeHNIT MHUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIIEHHE C HCTOpUEn
WX Pa3BUTHS U CTAHOBIICHUS;

e (opmMupoBaHuE U pa3BUTHE MIPEACTABICHUN O HAYYHBIX METOJIaX TO3HAHUS
BEIIECTB M XUMUYECKUX pEaKIHi, HEOOXOAMMBIX JUIsl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTHUECKOU U MOBCETHEBHON KU3HH;

e pa3BUTHE YMEHHUU U CIOCOOOB ACSITETLHOCTH, CBA3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIEpPUMEHTa, COOJIOJICHUEM MPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atum, conep:katesibHasi XapaKTepUCTUKA LIeJIel U 3a]1a4 U3yYEeHUS
IpeaMeTa B MPOrpaMMe 1Mo XMMUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH IPUOPUTETAMH B CUCTEME CpeIHero ol1ero oopasoanus. CeronHs B
MPETNolaBaH  XUMHH B OOJIBIIEH CTETEHW OTHAETCS  MPEANOYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJep>KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHMKA 00I1€00pa3oBaTeIbHON OpraHu3alliM, BIAJCIOLIEro He
HAaOOpOM 3HaHUM, a (YHKIMOHAJIBHOM TIPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU U
YMEHHSIMUA aKTUBHOTO MOJyYEHUs 3HAHUW W MPUMEHEHUS UX B PEAJbHON >KU3HU
JUISL PEIICHUs] MPAKTUYECKUX 3a7ay.

B cBI3u Cc 3TUM 0OpH U3YyYEHHH NpeaMeTa «XHMUS» JOMUHHPYIOIIEE
3Ha4Y€HHE NMPUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

amanranusi o0ydJaroumxcs K yCIOBHSM JWHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO TPAMOTHBIX
pELIEHU B KOHKPETHBIX )KU3HEHHBIX CUTYallMAX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM,;

dbopMupoBaHHEe y OOYYalOMMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHIIUM), UMEIOINX YHUBEPCAIbHOE 3HAYEHUE IS PA3JIUYHBIX BHUJIOB
NEeSATEeILHOCTH: pelieHus: mpo0sieM, MOMCKa, aHajau3a U oOpaboTKM HMH(pOpPMAIINH,
HEOOXOJAUMBIX JUIsl TPUOOPETEHUs ONbITa JACSATENIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TO3HAHMM XUMHUM, a TakXKe JJIsI OIEHKU C MO3UIUN
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHr3M YEJIOBEKA U MPUPOJIHYIO CPEAY;



pa3BUTHE TMO3HABATEIbHBIX WHTEPECOB, WHTCIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYaroMMXCA: CIIOCOOHOCTH CAMOCTOSITENIbHO MTPUOOPETATh HOBBIE
3HAHMS IO XUMUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIC WMH(OPMAIMOHHBIC TEXHOJOTHUHM JIJIsi TIOUCKA W aHalu3a yYeOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIMA XUMUYECKOTO COACPKaHNUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00yYaIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0IIOAATEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHUHM U TIPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHUE Yy oOOydyarommxcs YOeKIEHHOCTH B T'yMaHHCTUYECKOU
HaIMpaBJICHHOCTH XUMHUHU, €€ BAXKHOW POJU B PELICHUU TIO0OATBHBIX MpoOieM
palMOHANBHOTO MPUPOIOIOIH30BAHNS, TOTIOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOILICHUSI K TPUPOJE U CBOEMY 3/IOPOBBIO, a TaKKe MNPUOOpPETEHHs OMbITa
WCIOJIb30BAHUSL TMOJYUYEHHBIX 3HAHUM MJI TPUHSITUS TPAMOTHBIX PEIICHUA B
CUTYAaLMSIX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yuyebHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MNpeaMeT «XUMUS
0a30BOr0 ypOBHS BXOJUT B COCTaB IpeaMeTHoN o0nacTu «EcTrecTBeHHO-HAyYHbIE
IPEIMETHD.

OO111€€ YnCI0 YacoB, OTBEIEHHBIX JIJISl U3YUYEHUSI XUMUU, HAa 0a30BOM YPOBHE
cpeaHero oo1iero oopasoBanus, coctaisier 68 yaco: B 10 kinacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 yac B Heneno).



COAEPXAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernueckre 0OCHOBBI OPraHUYEeCKONH XUMHH

[IpenMeT opraHn4ecKor XMMHM: €€ BOSHUKHOBEHNE, PA3BUTHE U 3HAYEHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPHUANIOB. T€OpUS CTPOEHUS OPTraHUYECKHUX
coequHenunit A. M. Bytneposa, e€ ocHOBHbIE NOJ0KeHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHWYeCKUX BelecTB. ['omonorusa, wnsomepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIC CBSA3H.

[TpencraBienre o kiaccupuKaluu OpraHMYECKHUX BellecTB. HoMeHkiaTypa
OpraHMYECKUX COCIMHEHHH (CUCTEeMaThyecKas) W TpPUBHAJIbHBIE Ha3BaHUSA
BAKHEMIIUX MPEICTABUTEIIEH KIIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsS] BELIECTB M MUX IPEBPAILCHHIA:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHX BEIIECTB M MaTepualaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOJEHHE U
ONMCAHNE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPraHUYECKUX BELIECTB
Py HarpeBaHuu (TIaBiIeHUE, O0YTIIMBAHNUE U TOPEHNE).

YraeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakiuu 3amMenieHuss U TOPEHUs), HAxXOXKJIEHWE B IPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN Psil. DTHICH U NIPOIWIECH —
IpOCTEHIINE NPEACTABUTENN AJKEHOB: (PU3NYECKUE U XHMUYECKHUE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, TUIpaTallid, OKHUCICHUS |
NOJINMEPHU3ALIH ), TOTYyYEHUE U TPUMEHEHUE.

Anxamguensl: Oytaauen-1,3 u metunOytanueH-1,3: cTpoeHne, BaKHEUIINE
XMMHYECKHUE CBOMCTBa (peakuus nonuMepusauuu). [lonydeHne CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psll. AlleTHIICH
— TIPOCTEHIINIA TPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE H
XMMHMUYECKHE CBOMCTBA (peakiuM THAPUPOBAHUS, TrajJOr€HUPOBAHUS, TUApaATaLUH,
TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHue, (GU3NYECKUE M XUMHYECKHE CBOICTBa
(peakiuu raJoreHUpoOBaHus W HUTPOBAHMS), IOJIYyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XuMuueckue  ceolrcmea  (peaxyuu
2AN02EHUPOBAHUA U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTMyeckas CBsI3b MEXIy YIVIEBOJOPOJAMHU, NPHHAMJICKAIIUMHU K
Pa3IMYHBIM KJlaccam.

[IpupoaHble MCTOYHUKHK YTIEBOAOPOAOB. IIpupomHbli ra3 W MOMYTHBIE
HedTsaHble Ta3bl. HepTh u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TePMHUYECKHM, KaTaauTHuueckuil), mnuposus. [IpoaykTsl
nepepaboTKy HePTH, UX MPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B ObITY. KamMeHHBIH
yTOJIb U NPOAYKTHI €r0 MepepadboTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMS BELIECTB M MUX IPEBPALLECHHIA:
O3HaKOMJIEHHE C oO0pa3lamMu IUIacCTMAacC, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedpts» u  «YTOomp», MOACIUPOBAHWE  MOJIEKYJ  YIIEBOAOPONOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUYECKOW PabOThI: MOJyYeHHE dTUIICHA
Y U3YYECHUE €TO CBOWCTB.

Pacuérnbie 3anaumn.

Bolunicrienuss mo ypaBHEHMIO XMUMHYECKOW peakuuud (Macchl, oO0BbEMa,
KOJIMYECTBA UCXOJTHOTO BEIIECTBA WX MPOAYKTAa PEAKIIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELIECTB MU MPOIYKTOB PEAKIUN).

Kuciopoacoaep:kamue oprannieckie coeAUHECHUA

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ CTPOEHHUE,
busznyeckne W XUMUYECKHME CBOMCTBA (PEaKIMH C aKTHUBHBIMHU MeETaJlIaMH,
raJlor€HOBOJIOPOIAMH, TOpPEHHE), MpUMEHEHHE. BoJoponHble CBSI3U MEXAY
MOJIEKYJIAMH CIIUPTOB. J[efiCTBHE METAaHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaroMHbple  CHUPTBHL.  OJTWIEHIJIMKOAb W  IJIMLEPUH: CTPOEHHUE,
dusznyeckne W XUMHYECKHE CBOICTBa (B3aUMOJICHCTBHME CO MICJIOYHBIMU
METa/UlaMH, KaueCTBEHHas peakuusi Ha MHOrOaTOMHbIE cOupThl). [lelicTBue Ha
OpraHusM yenoseka. [ [pumenenue rimnepruHa U 3THICHIIMKOIIS.

@deHoJ: CTpOCHHE MOJEKYJbl, (U3MYECKMe U XUMHUYECKHE CBOICTBA.
Tokcuunocts penona. [Ipumenenne penomna.

Anpnerunpl U kemoHvl. DopMaNbIEruj, aleTalbIETui: CTPOCHHE,
bu3znyeckue M XMMHUYECKHE CBOMCTBA (pEaklMd OKUCIEHUS U BOCCTAHOBIICHUS,

KayeCTBEHHBIE PEAKIINH ), IOJyUYECHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpeleibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHAasl KHCIIOTBI: CTPOCHHE, (PU3NYECKHUE M XMMHUYECKHE CBOMCTBa (CBOWCTBA,
o0rIue ISt Kiiacca KUCIOT, PeaKIHsl STepU(PUKAIINH), TOJTyICHHE U IPUMEHEHHE.
CreapuHOBasi UM OJICMHOBAas KUCJIOTHl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCJIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Crnoxupie 3puUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCIOT. [maponus
croxHbIX 3upos. Kupsl. ['maponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.



YraeBoael: coctaB, kiaccuukarnus — yrieBogoB  (MOHO-, JuU- U
nonucaxapubl). ['JIroko3a — MpocTernii MOHOCaxapu/: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C
ruapokcuaoM menu(ll), okucnenme amMmuayHbiM pacTBOpoM okcupaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJEHHWE B TPHUPOJE, NMPUMEHEHUE,
ouosiorudeckas pojb. PotocunTe3. GpyKTO3a KaK U30MEP IITHOKO3HI.

Kpaxman u uemnonoza kak npupoaHbie nonumepbl. CTpoeHue Kpaxmana U
nemtono3bl.  dusznueckue W XUMHYECKHME CBOMCTBa Kpaxmana (THUApPOJIu3,
KaueCTBEHHAs PEaKITUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBPaIlCHUN:
MPOBE/ICHHE, HAONIOACHUE U OMHCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHUE TJIUIEPUHA C
ruapokcuoM meau(ll)), anmpaeruaoB (OKucIeHNe aMMHUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapoxkcumom wmenu(ll), BzammopeicTBHE Kpaxmanga C HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOMN KHCJIOTHI.

Pacuérurlie 3agaun.

Bolunicrienuss 1mo ypaBHEHHIO XHUMHYECKOW peakuuud (Macchl, oO0BbEMa,
KOJIMYECTBA UICXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BELIECTB WU MPOIYKTOB PEAKIUN).

A30TCcozepKalllie OPraHuYECKUE COCTUHEHNS.

AMHMHOKHUCIIOTHI Kak amMdoTepHbIe opraHudeckue coeawHeHus. dusmdeckue
U XUMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMepe MHIMHA). buomorndeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTub.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYIJISIpHBIE coeauHeHud. llepBuuHas,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEJIKOB:
TUAPOIIU3, ACHATYpallKs, KaueCTBEHHbIC PEAKIINN Ha OCIIKH.

OKCNEpUMEHTAIbHBIE METOJIbl M3YyYEHHUSI BEHIECTB W HMX IMPEBpaICHUI:
HaO0JII0ZICHUE U ONKUCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKyJISIpHbIE COETUHECHUS

OCHOBHBIC TOHSATHUSI XMMHUU BBICOKOMOJICKYJISIPHBIX COCJAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINU, CPEIHSS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHECHUN —
MOJIMMEPU3alUs U MOJUKOHICHCAIUS.

OKCINEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsI BEHIECTB W HMX IPEBPAICHUIA:
O3HAKOMJIEHHE C 00pa3aMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBA3H.



Peanusanus MmeXnpeaMeTHBIX CBA3EH ITPU U3YUYEHUHU OPraHUYECKOU XUMUU B
10 kmacce OCYIIECTBIAECTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHATUWA, TaK W TOHSTHUH, SBISIIONIMXCS CUCTEMHBIMU JUISI OTACIIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHUsl, aHaJIU3, CUHTE3, Kiaccu(ukanus, NepUOJUYHOCTb, HAOIIOJEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJEIHMPOBAHUE.

®dusrka: MaTepus, DJHEprus, Macca, aToM, DJJIEKTPOH, MOJIEKYJa,
HHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BElIEeCTBa, (PU3NUECKHE BETUYMHBI U €TUHUIBI UX U3MEPEHUS.

buosnorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHOJIOTMYECKH AaKTHBHBIC BellecTBa (OCJIKH, YIJICBOAbI, KHUPHI,
(bepMeHThI).

['eorpacdusi: MuHepasbl, TOpHbIE TOPOJIbI, MTOJIE3HBIE HCKOMAaeMbIE, TOTUIHBO,
pecypcehl.

TexHonorusa: MNHIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOLIUE CPEJICTBA, IEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThl, MaTepHabl U3
UCKYCCTBEHHBIX U CHHTETUUYECKHX BOJIOKOH.

11 KJTACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUU

XAMHYECKUN 3ieMeHT. AToM. SIpo aroma, H30TONbBlL. DJIEKTPOHHAs
000j10uKa. DHEpPreTUYecKue ypoBHH, MOJYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pacHpeacsieHUusT AJICKTPOHOB IO OpOMTAIsIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PHUTYpaITis aTOMOB.

[Teprnonnueckuii 3akoH u [lepronnueckass cucteMa XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa. CBsa3p mnepuogudeckoro 3akoHa u llepuonnueckoil cucTeMbl
xumuueckux snemeHToB J[. M. MeHpaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM W TICPHOJAM.
3HaYCHUE MIEPUOIMYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMHMYECKass CBS3b. BHAbl XWMHYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJISApHAs W TOJISIpHAs, MOHHAs, MeTallinyeckas). MexaHUu3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHYECKOW CBsI3M (OOMEHHBIM H  JOHOPHO-
akienTopHsiii). BogopoaHas cBs3b. BaneHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucineHusa. MOHBI: KATHOHBI M aHUOHEIL.



BemectBa  MOJIEKYJIApHOTO W HEMOJIEKYJSIPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEIIECTB OT TUIA KPUCTATUTMYECKON PEIIETKHU.

[TonsiTue 0 gucnepcHbIX cucrtemax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10JIs1 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHEHHUI. Homenxknatypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHUX BEUIECTB,
MIPUHAIJICKAIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckass  peaknusa. Kimaccudukamuss — XMMHUYECKHX — peakIuii B
HEOPraHMYECKOW M OPraHMYe€CKONM XMMHUU. 3aKOH COXPAHEHUSI MAacChl BEILIECTB,
3aKOH COXPAHEHU U MPEBPAIICHUS SHEPTUU ITPU XUMUYECKUX PEAKLIHSX.

CKOpOCTh peakiny, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTUMbIe
peakunu. XuMu4Yeckoe paBHoOBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutrueckas auccounanus. CuiabHbie U caadbie 31eKTpoauThl. Cpena
BOJIHBIX paCTBOPOB BEUIECTB: KHCIIAsl, HEUTpAJIbHAS, IIIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHS BEIIECTB M HX MpPEBpaIlCHUN:
neMoHcTpanwms Tabmui «Ilepuogudeckas cucreMa XuMU9Ieckux dmeMenToB [, U.
MenpeneeBay, u3ydeHue Mojielel KPUCTAUIMYECKUX PEIIETOK, HAOIIOJCHHE U
OMKCAHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE IEPOKCUAA
BOJIOPOJA B MPUCYTCTBUU KaTaanu3aTOPa, ONPEACICHUE CPEJBI PACTBOPOB BEILIECTB
C TIOMOIIBI0O YHUBEPCAIHHOTO HWHIWKATOPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHHE MPAKTHIECKON paboThl « BiusHue pa3auaHbX (akTOPOB HA CKOPOCTh
XUMUAYECKON pEAKIIUM.

Pacuérurlie 3agaun.

PacuéTtel 1O ypaBHEHMAM XHMHUYECKHX pPEakUuhii, B TOM YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C HCMHOJIB30BAHUEM ITOHATHUS «MACCOBAs
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramner.  Ilosnoxxenne HemerayuioB B Ilepuoguyueckort  cucreme
xumudeckux smeMenToB JI. M. MenpaeneeBa m OCOOCHHOCTH CTPOSHHUS aTOMOB.
®du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoaa, cepbl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETA/UIOB (TaJIOTE€HOB, CEPhI, a30Ta,
dochopa, yriepoma W KpeMHHS) M HMX  COCOWHEHHWH  (OKCHIIOB,
KHUCJIOPOACOIEPIKAIUX KUCIIOT, BOJOPOHBIX COCAMHEHUN).

[IprMeHeHnEe BAXKHENIIINX HEMETAIJIOB U UX COETMHEHUU.



Meramnel. [lonoxenune meramnoB B Ileproanyeckoil cUCTEME XUMHYECKUX
anemeHToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI JJIEKTPOHHBIX 000JOUYEK
aToMoB MeTajuioB. O6mue duzudeckre cBoicTBa MeTauioB. CrulaBbl METasIOB.
DNEKTPOXUMHYECKHUI s/l HAIIPSIKEHUI METaJIOB.

XUMUYECKUE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, Kaauil, KaJbIUH,
MarHui, alfOMUHUM, LUHK, XpOM, JKEIE30, ME/Ib) U UX COEIUHEHUN.

OO6mume crnocoObl mojaydyeHus MetaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMS BELIECTB M MUX IPEBPALLCHHIA:
U3y4YeHHE KOJUeKUuu «MeTamibl M CIUIaBb», OOpa3l[OB HEMETAIIOB, PEIICHUE
HKCIEPUMEHTAJIbHBIX 3a7ad, HAOJIOJIEHUE U ONHCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBUE T'MAPOKCHAA AITIOMHUHHUS C PACTBOPAMHU
KHCJIOT U IIEJ0YEel, KAUECTBEHHbIE PEAKLINHA HAa KATHOHBI METAJLIIOB).

Pacuérnbie 3anaum.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcce WM O00BEMY OJHOIO M3 YYacCTBYIOIIMX B pPEaKLUU BEIIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, €CIU OHO
U3 BELIECTB UMEET IIPUMECH.

XuMHS ¥ KU3Hb

Ponp xumMuu B 00ECHEUYEHUH 3KOJOTMYECKOM, IHEPreTUUECKON M MUIIEBOU
0€30MacHOCTH, Pa3BUTHUM MeOULMHBL. [lOHATHE O Hay4YHBIX METOJax IO3HaHUs
BEILECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenrss 00 OOMMX HAyYHbIX MPUHUUIIAX [POMBIIIJIEHHOTO
ITOJIyYEHHUS BOKHEUIIINX BEILIECTB.

UYenoBek B MHUPE BEIIECTB M MATEpUAJTIOB: BAXKHEUIINE CTPOUTEIBHBIC
MaTepuaybl, KOHCTPYKIMOHHBIE MAaTe€pUajbl, KpPacKH, CTEKIO, KEpaMHMKa,
MaTEepUaIbl Ul JJEKTPOHHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC
yao0peHwus.

XAMHST W 310pPOBBE 4YEIIOBEKA: IPaBUJIA HCIIOJNB30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia 0€30MaCHOI0 UCIIOJIB30BaHuUs IPENapaToB OBITOBON XUMUU
B [I0BCEIHEBHOU YKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzamusi  MeXOpenMETHBIX CBsI3€d Mpu  HW3yYyeHUH oOmed u
HEOpraHM4YeCcKoM XuMuM B 11 Kitacce ocylecTBisieTcs yepe3 UCIOIb30BaHNE KaK
OOIIMX €CTECTBEHHO-HAyUHbIX MOHATHH, TaK W MOHATHM, SBISIOMIMXCS
CUCTEMHBIMM I OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAYYHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KIacCUPUKaLUA, TMEePUOJAUYHOCTb, HAOIIOIACHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHNE, SBIICHUE.



dusuka: MaTepusi, SHEPTHS, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOII, PaJUO0aKTUBHOCTb, MOJIEKYJIa, SHEPTETUYECKUM YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, opraHuW3M, JKOCHUCTeMa, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTbI, BUTAMUHbBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpacdusi: MUHEpAJIbI, TOPHBIE TOPO/IbI, MOJIE3HBIE HCKOIAEMbI€, TOILIIUBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTyprus, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHANIOB, CEIbCKOXO35UCTBEHHOE MPOM3BOJICTBO, IHUILIEBAs
IMPOMBIIIUIEHHOCTh,  (papMalleBTUUECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX TMpenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[IJTAHWUPYEMBIE PE3VYJIbTATBI OCBOEHU S ITPOI PAMMBI 110 XUMHNHA
HA BA3OBOM YPOBHE CPE/IHEIT'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yibTaTaM OCBOEHUS
OOyYaroNIMMUCS TMPOTPaMM  CpPEIHEro OO0IIero o0pa3oBaHus (JUYHOCTHBIM,
MeTanpeaIMETHbIM M IpeaMeTHbiM). HaydHo-meToauueckoid OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IMPOrPAMM CpPEIHEro OOIIEero
00pa30BaHMUsl SIBISIETCSI CACTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS NpPEAMETa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHus BBIICIICHBI CIEAYIONINE COCTABIISIIOINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIIECHUIO;

HAJIMYUE MOTUBALIMU K 00Y4EHHUIO;

IEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPATUIIUMK 0a30BON HAYKU XHUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYarouuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIOBBIMU yYCTAHOBKAMH, NMPUCYIIUMH LEIOCTHOM
CHCTEME XMMHUYECKOT0 00pa3oBaHus;

HaJIM4KE MPABOCO3HAHUS SKOJOTHYECKOU KYJIbTYpPbl U CHOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIE MJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUA IMpeAaMeTa «XUMHS» JTOCTUTaIOTCS B
eIUHCTBE Y4YeOHONM U BOCHUTATEIBHOM [EATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HUaeallaMd POCCUMCKOTO TPa)KAaHCKOTO OOIIECTBA, MPUHITHIMU B OOIECTBE
HOpMaMM U [paBWJIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIMO3HAHUs, CaMOpPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
O0yJarOIITIXCS.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMeTa «XUMHUS»  OTpaxKaroT
C()OPMUPOBAHHOCTh OINbITA IO3HABATEILHOM W MPAKTHUUECKOH JEATENbHOCTH
oOyuJaroluxcs 1o peaan3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHUA 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TMPaB U 00S3aHHOCTEM,
YBaXEHUS K 3aKOHY W IIPABOIIOPSIKY;

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IIpaBUJaX MEXJIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW MAEATENBHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUIEHWU Y4YE€OHBIX W MO3HABATEIbHBIX 3aJ]1ay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaThb W MPUHUMAThb MOTHBBI, HaMEpEHUs, JIOTHKY U
apryMEHThI IpYTUX MPU aHAJIU3€ Pa3InYHbIX BUAOB yUeOHOU JEeSATENbHOCTH;

2) IAaTPUOTHYECKOT 0 BOCIIMTAHMS

LHEHHOCTHOTO OTHOIIEHUS! K MCTOPUYECKOMY M HAyYHOMY HAacleIUI0
OTE€UYECTBCHHON XHMMUHU;

YBa)XEHMSI K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO
INPUMEHEHUSI XUMHUHU, OCO3HAHHS TOTO, YTO JIOCTHMIKEHUS HAYKU €CTh pEe3yJbTaT
JUINTEIbHBIX  HAONIONEHUH, KpPONOTIMBBIX 3KCIEPUMEHTAIbHBIX  IIOHUCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

MHTEpECAa M [O3HABAaTEIbHBIX MOTHUBOB B IOJIYYEHUUM M TMOCIEAYIOLIEM
aHanm3e nHQOpPMalMU O TMEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 ITIOBEJICHNUS;

CIOCOOHOCTH OLIEHUBATh CUTYaIlUH, CBSI3aHHBIE C XUMHUUECKUMH SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEJICHHE U TNOCTYIIKM CBOHUX TOBApHILEH C
NO3WLMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHI 3THX
MOCTYTIKOB;

4) popMupoBaHNS KYJbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 300pOBOro U 0Oe30macHoro obpas3a KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBuil Oe30macHoro oOpalieHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM )KU3HHU U B TPYIOBOH JESITEIBHOCTH;

NOHUMAaHUs LEHHOCTUM NPAaBWI HHIWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30I1acCHOr0 MOBEJICHUS B CUTYalLUsAX, YTPOKAIOIIMX 37J0POBbIO U KU3HHU JIIOJCH;

OCO3HaHUSl TOCJEACTBUA W HENPUATHS BPEAHBIX NMPUBBIYEK (YIOTPEOICHUS
AJIKOr0JIs, HAPKOTHUKOB, KypEHHUS );

5) Tpy10BOI0 BOCIMTAHUSA

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  Y4eOHO-HMCCIIEA0BATEIbCKOM
NeSITENIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M JPYrHX BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHH NPAKTUYECKHUX 3aJad
COLIMaIbHON HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIb);



HWHTEpeca K MPaKTUUYECKOMY M3YUYEHHUIO TTpodecCcruil pa3aunyHoOro pojia, B TOM
YHUCJIe HA OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYJI0BOM 1eITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOM TPAEKTOPUU
oOpa3oBanusi, Oyayiied Mpoeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEHN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCKOr0 BOCIMTAHUSA:

HKOJIOTHYECKU IEJIE€CO00PA3HOTO OTHOIICHUS K MPHUPOJAE, KaK HUCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAIBHOIO XapakTepa SKOJOTHUYECKUX MpoOieM, BIHSHUS
HKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJIHON U COLIMATILHON CPEJIbl;

OCO3HAHUSI HEOOXOIWMOCTH HCIIOJIb30BAHMS JOCTIKCHUA XUMHUHU IS
pEelIeHrs BOIPOCOB PAllMOHAIIBHOTO TPUPOIONIOIB30BaHUS,

AKTUBHOTO HEMPUATUS JIEUCTBHUM, NPUHOCAIIMX BpEJ OKPY’KaIoIIeH
IPUPOTHON cpeie, YMEHHUs MPOTHO3UPOBATh HEOJArONPUATHBIE IKOJIOTMYECKUE
MOCJIE/ICTBUSI MPETPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILATD UX;

HaJWYus PA3BUTOIO SKOJIOTUYECKOTO MBIIUICHHS, YIKOJIOTUUECKON KyIbTYPhI,
OmbITa JEATEIIbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI UMU B TO3HABATEIbHON, KOMMYHHKATUBHOW M COLUAIBLHOMN
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJACOJOTUHU
xemo(oouu;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS CHeUU(PUKHM XUMHUM KaK HayKd, OCO3HaHusi €€ poJid B
(GbOpMHpPOBaHUM PAINMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEIOCTHOTO
MPEACTABICHHUS] 00 OKPYXKAIOMEM MUPE KaK O €AMHCTBE MPHUPOIBI U YEIIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH U pEeIIEHWU MpoOJieM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS;

yOSXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHHUCTHUYECKOW HAMpPaBJICHHOCTH W BaXXHOW poOJU B
CO3aHUHU HOBOM 0a3bl MaTEPUATBHOU KYJIBTYPBI, PEIIEHUH TJIO0ATBHBIX TPOOIEM
YCTOMYMBOIO Pa3BUTHS UYEIIOBEUECTBA — CHIPHEBOW, SHEPre€TUUYECKOW, MHUILEBON H
HKOJIOTHYECKON 0€30MacHOCTU, B PA3BUTUM MEIUIIMHBI, OOCCIICYEHUH YCIOBUI
YCHEIIHOTO TPyAa W OKOJOTHYECKH KOMMOPTHON JKM3HH KaXKIOTO dUJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOIh30BaTh



MOJTy9aeMbIe 3HAHUS TSI aHAIIM3a M O0BSICHEHHUS SBJICHHH OKPYKAIOMIEro MUpa 1
MIPOUCXO/ISIINX B HEM U3MEHEHUH, YMEHHS JIeJIaTh 000CHOBAaHHBIC 3aKITFOUCHUS Ha
OCHOBE HAay4YHbIX (AKTOB W UWMEIONMXCS JaHHBIX C IEIbI0 TOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBLHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEepeca K MO3HAHUIO U HCCIIEA0BATEIbCKOM IeATeTbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3IudHbIX cepax nmpodeccuoHaabHON
JESITEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeramnpeameTHble pe3ybTaThl OCBOSHHS y4eOHOTO MpenmeTa «XHUMHUs» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAOT:

3HayuMble A1 (OPMUPOBAHHUSA  MHUPOBO33PEHHS  OOYUaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) OOLIeHaAYyYHbIe TMOHATHSA, OTPa’Karollne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEHU(PUKY METOJIOB TMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHusl, BELIECTBO, YHEPTHS, SIBICHUE,
npoliecc, cucTeMa, HayuHbIi (aKT, MIPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, UCCIIe0BaHNE, HAOIIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (TMO3HABAaTEIbHbIC, KOMMYHUKATHUBHEIE,

peryJISITUBHBIC), obecrieunBaroIme dhopmupoBaHue GyHKITMOHATBLHON
TPaMOTHOCTH H COITMAIBHON KOMITIETEHIINN 00yYJarOIInXCsl;
CTIOCOOHOCTH 00yYaroIuXCsl UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCUUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHHS W YHHUBEpCAIbHbIE y4eOHBIC
JICMCTBUS B MIO3HABATEIBHOU U COLIMATIBHOM IIPAKTHKE.

MeranpenMeTHbIE PE3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHbIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JNEUCTBUSMU.

OBaaaenue YHHBEpPCaIbHbIMU y4eOHBIMH MO3HABATEJIbHBIMHU
NEeHUCTBUSIMM:

1) 0a30Bble JIOrHYeCcKHE TeHCTBHA:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCIATh LENH ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI JAEATEIIBHOCTH C IIOCTABIECHHBIMHU LIEJISIMU;

UCIIOB30BaTh IIPU OCBOCHUU 3HAHUW INPUEMBI JOTMYECKOTO MBILUIEHUS —
BBIAICIIATh XapaKTEpPHbIE NMPU3HAKU MOHATHI M yCTaHaBIMBAaTh UX B3aWMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS 1151 OOBICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJIICHUI;

BBIOMpPATh OCHOBAaHUS M KPUTEPUM JJs1 KIacCU(PUKALUU BEUIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHABJIWBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXKAY H3ydYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHBIC, JI€TYKTUBHBIC, IO
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PacCMATPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBAThH BHIBOJIBI U 3aKIIFOUCHHS;

MPUMEHSITH B MPOLECCE MO3HAHUS, UCTI0JIb3YEMbIE B XUMUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BHIBATH MOICIIbHBIC TTPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) DJJIEMEHTa, XHUMHYecKass QopMmyJia, ypaBHEHHE XUMHYECKOU
peakuu — TMPU PEIICHWH Y4YEOHBIX TO3HABATEIbHBIX W TPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MO/JIEIIbHBIC MTPEICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEUIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE IEHCTBHSI:

BJIAJ€Th OCHOBAMHU METOJOB HAay4YHOTO IO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKIunii;

dbopMyIUPOBAThH MEJN 1 33/1a4U UCCIIEIOBAHUS, UCIIOIh30BaTh MOCTABICHHBIC
U CaMOCTOATENIBHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI i1 (DOPMUPOBAHUS TUIOTE3blI MO IMPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHH;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W POBEICHUS
YYCHHYECKUX DKCICPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOIATh 3a XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (popMynnpoBaTh
000011IeHHsI U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJIITh OOOCHOBAHHBIA OTYET O MPOJIETAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIIEeNOBATENIbCKOW M MPOEKTHOU
NESTEIbHOCTH, MPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHICHUsI MPaKTUYECKUX 3aJlady, NPUMEHEHHUIO Pa3InYHBIX
METOJIOB ITO3HAHUSI.

3) pa6ora c nundopmanmeii:

OPHUCHTHPOBATHCA B PA3IUYHBIX HCTOYHHWKAX WHMopMaruu (HaydHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHYECKOTO COJAEp)KaHWs, CIPaBOYHBIE TOCOOUS,
pecypebl MHTEpHETa), aHanu3upoBaTh MHGOPMAIMIO PA3IMYHBIX BHIOB U (GoOpM
MpEeJICTaBIICHHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;



dbopMyIMpOBaTh 3aMpOChl U MPUMEHSITHh Pa3IHMYHbIE METOIbI MPH TMOUCKE H
orbope wHpOpMaNMK, HEOOXOAUMOW JUIsi BBIMONHEHHS YYEOHBIX 3aaad
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3INYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpPaTh  ONTUMalbHYIO  (OpMYy  IpEACTABICHUS
uHpopmanuu (cxembl, Tpaduku, AMArpaMMBbl, TAOJIUIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAY4YHBIM SA3BIK B KayecTBe CpeACTBa Mpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeaMeTHbIe (pu3uueckue u
MaTeMaTHYeCKHUE) 3HAKU U CUMBOJIBI, POpMyJIbl, aO0OpeBUATYphl, HOMEHKIATYPY;

UCIIOJB30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HarJIsJHOCTH.

OBgJ1aieHHe YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMH J1€ICTBHSAMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI B XOJI€ 1Majiora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  IPEAJIOKEHHUSA
OTHOCHTEJILHO BBIIIOJIHEHUS IPEJI0KEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMENW pPE3yJbTAaTOB IO3HABATEIbHOM NEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHINOIHEHUH
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKON paboThl MO HUCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEILLECTB, pealn3alii y4eOHOro NpoeKTa U GOpMyJJIUpPOBATH BBIBOIbI
[0 pe3yJibTaTaM IMPOBEAEHHBIX HMCCIEJOBAHMM MyTEM COIIACOBAaHUS MO3MUIMM B
X0J1e 00CYyX)IeHUS 1 OOMEHAa MHCHHSIMHU.

OBgJ1aieHHe YHUBEPCAJIbHBIMH PeryJsITUBHBIMHU 1€ CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOK IMO3HABATEIbHYIO
NESATENIbHOCTb, OMNpenensss €€ IeNd W 33Jaud, KOHTPOJUPOBATh M IO MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBaTh IMpe/jlaraéMblii aJrOpUTM JAEUCTBUA IpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEIOBATENCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHHs C Y4ETOM TOMYyYEHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUUYECKUX PEAKLIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH Ha OCHOBE CaMOaHaIn3a
U CaMOOLICHKHU.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXaroT:

c(hOpPMUPOBAHHOCTh  MNPEACTABJICHHUM O XHUMHUYECKOHM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHM B TO3HAHWM SIBIICHUI



npupojbl, B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS TPAKTUYECKUX 3a7a4
U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO WM MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS (XMUMHUYECKUH DJIEMEHT, aTOM, D3JIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, dJIEKTPOOTPHUIIATEILHOCTh, XUMHUECKasI
CBsI3b, CTPYKTypHast (Gopmyna (pa3BépHyTass M COKpamiéHHas), MOJb, MOJISpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOJIHBIN CKeneT, (YHKIMOHANbHAS TPYIIIa,
paauKal, U30MEpHUs, U30MEPbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA, U a30TCOJEpkKAIUE COEAUHEHHUs, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COETMHEHHUS ); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKOH COXpaHEHHUsI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHAN S3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXaluye B OCHOBE NOHUMAHHUS NPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (PAKTOJOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBE, IMOJYYECHUU U
0€30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKOU JIEITETbHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBIATh XapaKTEPHBIC MPHU3HAKH TTOHATHMA,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME MOHATUS IIPU
OMMCAHWUU COCTaBA, CTPOCHUS U MPEBPAILLICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUH HCIIONH30BATh XUMHUYECKYH) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMynT OpraHMYECKHMX BEIIECTB W YPaBHEHUW XUMHUYECKUX PEAKIUH,
M3TOTAaBIMBATh MOJEJIU MOJIEKYJI OPraHWYECKUX BEUIECTB IS WJUIOCTPALUU HX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHUHAICKHOCTh W3YYCHHBIX
OpPraHMYECKUX BEHIECTB II0 HX COCTABY M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yIJIeBOJOPOJbl, KHUCIOPOA U a30TCOJEpKallne
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS), JaBaTh WM Ha3BaHUA 10
cuctematudyeckoir Homenkinarype (IUPAC), a takke NmpuBOAUTH TPUBHAIBHBIE
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, AalleTUJICH,
ATWJICHTJIUKOb, TIHUIEpUH, (HEeHod, (opManbaeTh, ameTaabIerua, MypaBbHHAS
KHUCJIOTA, YKCYCHAsl KHACJIOTA, OJIECMHOBAsI KUCJIOTA, CTEAPUHOBAs KHUCIIOTA, TIIF0K034,
bpykTOo3a, Kpaxmall, IeII0JI03a, TIIUIIIH);

cOPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHABl XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOKEHUSI TEOPUHU CTPOCHUS
oprannueckux BemectB A. M. byTiepoBa 1151 00bICHEHUS 3aBUCUMOCTH CBOWMCTB
BELIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEILIECTB;

c(OPMUPOBAHHOCTh ~ yYMEHMH  XapaKTepu30BaTb COCTaB, CTPOCHUE,
dusznyeckue M XUMHUYECKHE CBOICTBA TUIIMYHBIX MPEICTABUTENECH pa3INYHbIX
KJIACCOB OpPraHMYECKMX BEIIECTB (METaH, 3TaH, 3TUJIEH, IPONMWIEH, alleTUJIEH,
oyranuen-1,3, metunOyraaueH-1,3, OEH30J, METaHOJ, TAHOJ, STHJICHIJIUKOJIb,
TIIMLIEpHUH, (EHOJI, aleTajbAeTu, MypaBbUHAas U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxmaJ, LeJUTK0J103a, aMUHOYKCYCHAs KUCJI0Ta), WILUTFOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXJYy HUMHU YPAaBHEHHSIMH COOTBETCTBYIOIIMX XWMHUYECKUX PEaKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYI;

c(pOPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOYHUKH YIJIEBOAOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Tra3, Yroib), CHOCOOBI HUX TepepaboTKu U
NPaKTHYECKOEe MPUMEHEHUE POAYKTOB EPepadbOTKH;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIUUCICHUS [0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEILIECTBA WJIU IPOIYKTa
peakuuu IO M3BECTHbIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3 HCXOJTHBIX
BEILECTB WJIU MPOLYKTOB PEAKIUN);

chOpPMHPOBAHHOCTh YMEHHM BIIQJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METO/1aX HAy4YHOI'O IT03HAHMS, UCIIOJIb3YEMbIX B XUMHHU IIPU N3YUYEHUHU BEIIECTB U
XMUMHMYECKUX SIBJICHUN (HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJEIIMPOBAHHUE),
WCIIOJIb30BaTh CUCTEMHBIE XWMHYECKHE 3HAHUS Uil NPUHATHS pEUIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYallHsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
PUMEHEHUEM;

c(pOpMUPOBAHHOCTh YMEHUI COOJIIOIATh ITPABUJIA MIOJIb30BAHUS XUMUUECKON
nocyZoi M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe IpaBuia OOpaIlCHHs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSAMH MO BBHINOJHEHHUIO J1AOOPATOPHBIX
XUMHUYECKHUX OMBITOB;

C()OPMUPOBAHHOCTb YMEHHUI IJAHUPOBATh M BBIIOJHATH XHUMUYECKUH
HKCIEPUMEHT (IPEBPAIICHHSI OPraHUYECKUX BEIECTB IPU HAarpEBaHUU, MOJTYUCHHUE
STWIEHA M W3YyYEHHE €ro CBOMCTB, KAaYECTBEHHbIC PEAKIHMH OPraHHUYECKUX
BEILECTB, JCHATypauus OEJIKOB MpPU HArpeBaHWM, LIBETHbIE pPeakUUU OEJIKOB) B
COOTBETCTBMM C TIPaBHJIAMU TEXHUKA O€30MacCHOCTH TpU OOpalieHuu C
BEUIECTBAMM U J1a0OpaTOPHBIM O00OPYJOBAHMEM, THPEJACTABIATH PE3YJIbTaThl
XMMHUYECKOTO AKCIIEpUMEHTa B (OpME 3alHUCHU YPABHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATh BEIBOJBI HA OCHOBE STUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOMy4YaeMyl0 W3 pa3HBIX MCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopManuu, IHTepHeT U Ipyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  CcOOJIIOaTh  MpaBWIa  AKOJOTHMYECKU
1[eJIeCO00pa3HOTO TOBEJICHUS B OBITY M TPYJOBOM JEATEILHOCTH B ILEJAX
COXpPAHEHMUSI CBOErO 3I0pPOBbSl M OKPYKAKOLIEH MPUPOJHONW Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMmbich mokazarens [IJIK, mosicHsTs Ha mpumMepax crmocoObl
YMEHBIIEHUS W MPENOTBPALIEHUS WX BPEAHOIO BO3IECHCTBUS HA OPraHU3M
YeJI0BeKa;

JUIsT 00y4aloIMUXCs C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSATh 3HAaHMUSI 00 OCHOBHBIX JOCTYITHBIX METO/JAaX TMO3HAHUS BEIIECTB U
XUMHUYCCKUX SIBJICHUIM;

JUISL  CHENbIX M CHA0OBUASIIMX OOYYaloIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oO0o3HaueHui JI. bpaiiis 1j1s 3anucu XuMU4ecKux

dbopmy.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMHUSD» OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKON  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBJIICHUU
npUpOALl, B  (POPMHUPOBAHWM MBINUICHHS W KYJBTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTHUECKUX 3a/1a4
U DKOJOTMUYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO U IMPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUN 3JIEMEHT, aTOM, W30TOom, S-, p-, d-
ANICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIH OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTENICHb OKHUCIICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHas1, MOHHAs, METAJNTMYECKasi, BOJOPOIHAS ), KPUCTAIUITMYECKasl peléTka,
TUNBl ~ XUMHYECKHX  PEAKIMH, PaCTBOpP, IJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJIUTHYECKAA JUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pPeakIMu, XUMHUYECKOE€ PABHOBECHE); TEOPHUH W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKOW auccorumanuu, nepuoandyeckui 3akod . M. Menneneena,
3aKOH COXPAaHEHUS MaCChl BEUIECTB, 3a4KOH COXPAHEHUS U TPEBPALLCHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMUH,
MHPOBO33PEHYECKHAE 3HAHUSA, JIEKAIIWE B OCHOBE NMOHHWMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (haKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U O€3011aCHOM HMCII0JIb30BAaHMHU BOKHEHUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOM ESITEILHOCTH YEIOBEKA;



c(hOPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTEPHbIC MPU3HAKHU TOHSITHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, HCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS TIPHU
ONMMCAaHWH HEOPTaHWYECKUX BEUIECTB M MX MPEBPALLICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIONIH30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
coctaBiieHus (OpPMYJ BEIIECTB M  YPAaBHEHHH XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX
HEOPraHWYECKUX BeIIeCTB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHaK, TamiéHas
W3BECTb, HETAIIEHAS] U3BECTh, MUThEBAS COJIA, TUPUT U APYTHUE);

chOpMHUPOBAHHOCTh YMEHUH OMPEIEIATh BaJICHTHOCTh U CTETICHh OKUCIICHHUSI
XAMHUYECKUX JJIEMEHTOB B COCIMHEHHSX PA3JIMYHOTO COCTaBa, BHUJ XHUMUYECKOU
CBsI3M (KOBaJICHTHAs!, HOHHAsI, METAJUTMYECKas, BOJAOPO/IHAS) B COSMHEHUSX, THIT
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHas, MOJICKYJIApHas,
MOHHAas, METAJUIMYECKas ), XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUI;

chOpMHUPOBAHHOCTh YMEHHI yCTaHABIINBATh MIPUHAIJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPENEIEHHOMY Kiaccy/TpyIie
COEJIMHEHUH (ITPOCThIE BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCUIbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEepHBIC TUAPOKCHIBI, COJIH);

chOpPMHUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI TIEPHOIUIECKOTO 3aK0oHa /I.
W. MenpeneeBa v IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U IPOTHOCTHYECKYIO (DYHKIINH;

C(OPMUPOBAHHOCTH YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX »3JIeMeHTOB |—4 mnepuogoB Ilepuoguueckoil cHCTEMBI
xumudeckux snmeMmentoB JI. M. MeHneneeBa, MCHONB3ysS TOHATUSA «S-, p-, d-
AJIEKTPOHHBIE opOuTanm», «QHEPreTUYECKNE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COEAUHEHUM
1o repuoiam u rpynnam llepuoanyueckon cucteMbl XUMUYECKUX 371eMeHTOB J]. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUAYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYILIECTBOBAHME T'€HETUYECKOM CBSI3M MEXKJY HEOPraHU4YECKUMHU
BEIIECTBAMHU C MOMONIBIO YPABHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIIHIMA;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYCCKUE PEAKIIUU TIO
pPa3IMYHBIM TpU3HAKaM (YHCIy M COCTaBy pEarupyrollux BEHIECTB, TEIIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTEMEHEW OKUCIICHUS JIEMEHTOB, 0OpaTUMOCTH
pEeaKLMK, YYaCTHIO KaTaau3aropa);

c(hOpPMHPOBAHHOCTh YMEHHH COCTABIISATh YPaBHEHUS PEAKIUA Pa3THIHBIX
THUIIOB, TIOJTHBIE ¥ COKPAIIEHHBIE YPABHEHHS PEeaKIIMii HOHHOTO OOMEHA, YUNUThIBas
YCJHOBUS, IPU KOTOPBIX 3TU PEAKIIUU UIIYT A0 KOHIA;



c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAOIINE
KAUECTBEHHBIA COCTaB PAa3jMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABAThH
OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPTraHUUECKUX
BELLECTB;

C()OPMUPOBAHHOCTH ~YMEHHMHM pPAaCKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN IOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(OPMUPOBAHHOCTH YMEHUHN OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XUMHUECKON
peaKuu OT PA3IMYHBIX (AKTOPOB; XapaKTeP CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3nenctBus (npunuun Jle [latense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHUYECKHUE IPOLECCHI,
JeKale B OCHOBE IPOMBIIUIEHHOIO TOJYYEHUS CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTaBICHUN 00 OOLIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPoOIeMax XMMHUUECKOTO MTPOU3BOICTBA;

C()OPMUPOBAHHOCTb YMEHHUI MPOBOJUTH BBIUMCIEHHSI C HCIOJb30BAHUEM
HOHSATHS «MaccoBas JOJs BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOILIEHUM Tra3oB
IPU XMMUYECKHUX PEAKIHUAX, MACChl BELIECTBA UM 00BbEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BbEMY OJHOTO M3 YUYaCTBYIOIIMX B pEakKlUu
BEIIECTB, TEIUIOBOTO 3(dexTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILECTB, IPEBPAILCHNS U COXPAHEHUS DHEPTUU;

c(pOpMUPOBAHHOCTh YMEHUI COOJIIOIAaTh ITPABUJIA MIOJIb30BAHUS XUMUUECKON
nocyAod M JabopaTopHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBuiIa oOpallleHus C
BEIIECTBAMH B COOTBETCTBMU C WHCTPYKLIUSAMH MO BBINOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB;

C()OPMUPOBAHHOCTh YMEHWI IJAHUPOBAaTh M BBINOJHATH XHUMUYECKUHN
HKCIEPUMEHT (pa3yio’KeHHE MEPOKCUIa BOJOpOJa B NMPUCYTCTBUM KaTalau3aTopa,
ONpPENENICHUE Cpedbl PAcCTBOPOB BEIIECTB C IMOMOUIIBIO YHUBEPCAIBHOIO
WHANKATOPAa, BIUSHUE PA3IUYHBIX (JAaKTOPOB HA CKOPOCTh XUMUUECKON PEaKInH,
peakuuu MOHHOrO OOMEHa, Ka4eCTBEHHbIE peaklUu Ha cyibdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHE HKCIEPUMEHTAJIbHBIX 3343y 110
temaM «Metaibl» u «Hemeramibny) B COOTBETCTBUM C NMpaBUIaMH TEXHUKHU
0€30MacHOCTH NP OOPAIICHUH C BEIIECTBAMH U TaOOPaTOPHBIM 000PYA0BaHUEM,
NPEJCTaBIATh PE3yJAbTaThl XUMHUYECKOTO JSKCIepuMeHTa B Qopme 3ammcu
YPaBHEHUH COOTBETCTBYIOIIMX peakuuid M (POPMYIUpOBaTH BBIBOJBI HAa OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XHMHUYECKYIO
uHPOpMAIIMIO, TONyYaeMyl0 W3 pa3HBIX MCTOYHMKOB (CpEICTBA MacCOBOM
KOMMYHHKAIH, IHTEpHET U APYyTHUX);



chOpMUPOBAHHOCTh ~ YMEHUH  CcOOJIIOaTh  MpaBWIa  AKOJOTHMYECKU
1[eJIeCO00pa3HOTO TIOBEJICHUSI B OBITY W TPYJIOBOM JACATEILHOCTH B IENSIX
COXpPAHEHMUSI CBOErO 3I0pPOBbSl M OKPYKAKOLIEH MPUPOJHONW Cpelbl, OCO3HABATH
OMAaCHOCTh BO3/ICHICTBHSI HA )KUBBIE OPraHU3Mbl OIIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, moscHAT, Ha mpuMepax CcHocoObl YMEHBIICHUS U
MPEAOTBPALIEHUS UX BPETHOTO BO3JCHCTBUS HA OPTAHU3M UYEIIOBEKA;

JUIs. OOyYaromMXcsl ¢ OrpaHUYECHHBIMUA BO3MOKHOCTSIMU 3J0POBbs: YMEHUE
MPUMEHSATh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUM;

JUISL  CHENBIX W CHA0OBUISIIMX OOYYaIOIIMXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiims 11s 3anucu XuMU4ecKux

dbopmyi.
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10 KITACC

Kon
MpOBEPSIEMOT0
pe3yJbTarta

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeIHero 0011ero 00pa3oBaHusA

TeopeTnueckne OCHOBBI OPraHUYECKON XUMUHU

1.1

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAyYHOM KapTUHBl MHpa, pPOJHA XHMHUU B I[IO3HAHUHU
SIBIIGHUW TPUPOIBI, B (POPMHPOBAHMH MBIIUICHUS U  KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusl TPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBaHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHOMN Cpejie

1.2

Bnagenue cuctemMoil XMMUYECKMX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATafOIIHe IMOHSATHUS (Monekya, BaJICHTHOCTb,
3JIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHMS, XHMHUYECKasl CBS3b,
MOJIb, MOJISIDHAas Macca, MOJISIPHBIA OOBEM, YIJIEPOMHBIH CKEJNeT,
(byHKIIMOHATBHAS rpyIma, paaukan, nu30Mepusi, HU30MEPBI,
FOMOJIOTUYECKUH PSAMl, TOMOJIOTH, YTJEBOJOPOJbI, KHCIOpPOA- |
a30TcojiepKalllie COSAMHEHUs, OMOJOTMYECKHd AaKTHBHBIC BEIIECTBA
(yrieBompl, KUpPbI, OCNKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opraHnnueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOIOTHUYECKUE
CBEJICHHWsS O CBOWCTBAaX, COCTaBe, TIOJIy4YeHUH U O€30MacCHOM
WCIIOIb30BAHUN  BAXKHEHIIMX HEOPTAaHMUECKHMX U  OPTaHHMYECKHUX

BCIICCTB B 6bITy u HpaKTI/I‘leCKOI‘/’I ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMHpoBaHHOCT, YMEHHMI BBIABIATH XapaKTEepHbIE MPHU3HAKU
MOHITHH,  yCTaHAaBIMBaTh WX  B3aUMOCBSI3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIME TOHATHS MpPH ONHCAHUM COCTaBa, CTPOCHUS U

MPEBPALICHUN OPTaHUYECKUX COETUHEHUI

1.4

c(hOPMUPOBAHHOCTh YMEHHI HUCIOIB30BaTh XUMHUYECKYIO CHUMBOIIUKY
JUISS COCTaBIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
COKpaméHHON) ¢GOpMya OpraHUYeCKHX BEHIECTB U  ypaBHEHUU
XUMHYECKUX PEaKIUi, U3rOTaBINBATh MOACIH MOJIEKYJI OPTaHUYECKUX
BEIIECTB ISl WUTIOCTPAIMH UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTb ~ YMEHMH  yCTaHAaBIMBATh  IMPHHAJIC)KHOCTD
U3YYEHHBIX OpPraHMYECKUX BEILIECTB 10 UX COCTaBY U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuMHEHUH  (YIJIeBOAOPOIbI,
KHCIIOPOJ M a30TCOJEpKalllMe COEOUHEHUsS, BBICOKOMOJIEKYJISPHBIC
COEIMHEHMs), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTU4YECKOU

HomeHknarype (IUPAC)

1.5

ChopmupoBaHHOCTh YMEHUSI ONPENEISITh BUIbI XHUMHYECKOW CBS3U B

OpPraHUYECKUX COEMHEHUAX (OJIMHAPHBIE U KPATHBIE)

1.6

2.1

ChopMuUpOBaHHOCTh ~ yMEHHUS MPUMEHSATH: TIOJOXKEHUS  TEOPUH
CTpoeHHus opraHuyeckux BeriecTB A.M. ByrtnepoBa misi oObsicHEHUS
3aBHUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

VYTIIeBOIOPOIBI. Kucnopoaconepxariue u a30TcoIepKallue

OpraHn4€CKueC COCINHCHM. BBICOKOMOHGKYH?IPHI)IG COCAUHCHUA

CpopMUpOBaHHOCTh YMEHHUH TNPUBOIUTH TPUBHAIbHBIC Ha3BaHUS
OTJIETTbHBIX OPTraHWYECKUX BEIIECTB (ITHIICH, MPOIUJIEH, alleTHIICH,
STUJICHTIIMKONb, TJIHLIEPUH, (QeHon, QopMalbIerus, areraabIerus,
MypaBbHHAasg KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCIIOTa, TJIOKO3a, (PPYKTO3a, Kpaxmal, IIeJUTI0JI03a,

TJIALMH)

2.2

CpopMUpOBaHHOCTh yYMEHUW XapaKTepuU30BaTh COCTaB, CTPOCHHUE,
¢du3nyecKne M XUMUYECKHE CBOWCTBA THITMYHBIX IPEICTABUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, ITHIICH,
MpOMUJIeH, aneTuineH, OyramueH-1,3, metunOyraauen-1,3, OeH3odn,
METaHOJI, ATAHOJI, STWJICHIJIMKOJIb, TJIULEPUH, (EHOJI, areTaibIeru,
MypaBbMHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmal, LeJUTI0I03a,

AMHWHOYKCYyCHas KI/ICJ'IOTa)
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CopMUPOBAaHHOCTh YMEHHUS WJUTFOCTPHPOBATH TCHETHYECKYIO CBSI3h
MEXJIYy  TUIHYHBIMH  NPEACTABUTEIAMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEIIECTB YPABHEHUSMHU COOTBETCTBYIOIINX XUMHUYECKUX

peaxkuuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX GopMyIT

24

CdopMupoBaHHOCTH YMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOIHOTO CHIPhS (HEDTH, TPUPOIHBIN Ta3, yTOJb), CITIOCOOBI MX

nepepaboTKU U MPAKTHYECKOE IPUMEHEHUE MPOTYKTOB MepepaboTKH

XUMHUA U )KU3HBL. Pacuérrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MMO3HAHUSA, UCITIOJIB3YCMbIX B XUMUU MIPU U3YYCHUU




BEIIECTB W XHUMUYECKUX sBICHUN (HAOMIOJIEHUE, HW3MEpEHHeE,
3KCIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHbBIE
XUMUYECKAE 3HAaHUA JJI1 NPUHATHS PElIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYalUAX, CBA3AHHBIX C BCIICCTBAMU U UX IPUMCHCHUECM

32

ChopmupoBaHHOCT, yMEHHUIl COONIOATh TMpaBHJIa MOJIb30BAHUS
XUMHUYECKON mocynoil u nabopaTOpHbIM 00OpYIOBaHHEM, a TaKKe
rpaBuja oOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMU

110 BBIIIOJTHCHUIO na60paT0prlx XUMHNUYCCKHX OIIBITOB

33

CdhopMupoBaHHOCTb YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHYESCKHHA
SKCIIEPUMEHT (TIpeBpallleHrs OpraHMYECKUX BEIIeCTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN
OpPraHUYECKUX BEIIEeCTB, JCHATypauus OEJKOB TMpPH HarpeBaHUH,
LBETHBIE PEAKIMM OEJIKOB) B COOTBETCTBUU C IpaBWJIaMU TEXHUKHU
0e3omacHOCTH TpU OOpalleHHH C BEIIeCTBAMU M JIaOOpaTOPHBIM
000py/10BaHUEM; MIPEACTABIIATh pe3ynbTaThl XUMHUYECKOTO
SKCHepUMEeHTa B (OpMEe 3aluCh ypaBHEHHH COOTBETCTBYIOIINX

peaknuii 1 GOpMyITUPOBATEH BBIBOIBI HA OCHOBE ITHUX PE3yJIbTATOB

34

3.5

ChopmupoBaHHOCTH YMEHHUI IPOBOIUTE BBHIUYUCIICHUS 110 XUMUYIECKIM
ypaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEHIECTBA WIIH
MPOJYKTa PEAKIUU MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIIH )

CdopmupoBaHHOCTH YMEHHI KPUTUYECKU aHAJIM3UPOBaTh
XUMHUYECKYI0 WH(OPMAINIO, TOJYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB

(cpeactBa maccoBoii nH(popmManuu, cetb IHTEpHET U Ipyrue)

3.6

CopMupoBaHHOCTH yMEHUN COOJIOATh TMpaBUjia HKOJIOTHYECKU
1enecooOpa3HOro MoBEAEHUS B ObITY M TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS U OKpPYXKAIOIIEH NPUPOJHOU
Cpelibl, OCO3HABaThb ONACHOCTb BO3ACHCTBHS Ha JKUBBIE OPraHU3MBI
OTnpeeN€HHBIX OpPraHMYeCKUX BEILECTB, IMOHUMAas CMBICI MOKa3aTels
I[IJK (mpenmenpHO AOMYCTUMOM  KOHIIGHTpAIlMW), TOSICHATH Ha

npumMepax CITIOCOOBI YMCHBIICHUSA W MPCAOTBpALICHUA HX BPECAHOI'O

BO3JCHUCTBUSA Ha OpTraHn3M 4YCJIOBCKA

11 KITACC

Kon
NpoBepsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o61ero o0pa3zoBaHus




pe3yJabTara

1

1.1

TeOpeTI/I‘leCKHC OCHOBBI XUMHUH

Bianenne cucreMOl XUMHUYECKHMX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIOJAraole  MOHATUS  (XUMUYECKHH  SJEMEHT,  aTOM,
INIEKTPOHHASI 000JI0YKa aTOMa, S-, p-, d-3TIEKTPOHHBIC OPOUTAIIN ATOMOB,
UOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIEHUS, XUMUYECKasl CBs3b, MOJb, MOJSPHAas Macca, MOJISIPHBII
00BbEM, KpUCTalNIMYecKass pemeTKa, THUIBI XUMUYECKHUX pPEeaKIHii
(OKHCIHUTENIbHO-BOCCTAHOBUTENbHBIE, HK30- M  SHIOTEPMUYECKHE,
peakiuu HOHHOTO OOMEHA), PAacTBOP, IIIEKTPOIUTHI, HEIICKTPOJHTHI,
3JEKTPOJUTUYECKAsE JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peakluu, XUMHUYECKOE PAaBHOBECHE); TCOPHUH U
3aKOHBI (TEOpHs DIEKTPOJMTUUECKON aucconuanuu, [lepuomnyeckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH, PAKTOIOTUUECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MONyYeHUH U O€30MaCHOM HCIOJIB30BAHUU BaKHEHUIIUX
HEOPraHWYECKUX BEIIECTB B OBITY M TMPAKTHUYECKON AESITEIBHOCTU

YCJI0BCKa

1

1.2

ChopMupoBaHHOCTh YMEHHUH BBISBISATH XapaKTepHbIE TNPHU3HAKH U
B3aUMOCBS3b HM3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
[OHATUSA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBISABIATH B3aMMOCBSI3b XUMHUYECKHUX
3HAHUI c MTOHATUSAMH u MIPEACTABICHUAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX TPECIAMETOB

1.3

1.4

1.5

BHaI[eHI/IC OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XMMHUYECKUX SIBICHUM (Ha6HIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[GJ'II/I]I)OBaHI/Ie)

ChopmupoBaHHOCT, yYMEHHM OMNpENENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUS XHMHUYECKHX OJJEMEHTOB B COEOUHEHHSIX PA3JIUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsS3M  (KOBAJICHTHAas, HWOHHaA,
METaJUIMuecKasi, BOJIOPOJHAsI) B COCOUHEHUSAX, THUIl KPUCTAJUITMUYECKOU
pEMIETKH KOHKPETHOTO BEIIeCTBA (aToOMHas, MOJICKYJIsIpHAas, HOHHA,

MeTaJUTHIeCcKast)

CchopMupoBaHHOCTh YMEHHMH OIpENeNATh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUIN

1.6

ChopMUpPOBAaHHOCTH ~ YMEHHSI  KJIACCH(PUIIMPOBATh  XUMHUYECKHE
peaKkuuu Mo pa3InyHbIM MPU3HAKAM (YUCITY U COCTaBy pearupyrommx

BEIIECTB, TemIoBoMy J(M(}eKTy peakiuu, HW3MEHEHUIO CTereHel




OKHCJICHHSI ~ JJIEMEHTOB,  OOpaTMMOCTH  PEaKIIuHu, Y4aCTHIO

KaTajm3aTopa)

1.7

ChopMUpOBaHHOCTb ~ YMEHHHM  COCTaBJIATH YpPaBHEHHUS  peaKUuit
pPa3IMYHBIX TUIIOB, IOJHBIE M COKpPAIEHHBIC YpPAaBHEHUS pEAKLUN
HMOHHOT0 0OMEHa, YYUTHIBAs YCIIOBHSL, IPU KOTOPBIX 3TU PEaKLUU YT

JI0 KOHIIa

1.8

ChopmHupoBaHHOCT, YMEHUUN NMPOBOJUTH PEAKIUU, MOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPraHWYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPTaHMYECKUX BEIICCTB

1.9

1.10

1.11

ChopMupoBaHHOCTb YMEHHH pPacCKpBIBaTh CYITHOCTh OKHCIUTEIHHO-

BOCCTAHOBUTEJIBHBIX peakuuii NOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaKui

ChopmupoBaHHOCT, yMEHHH OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKOHN peakiuy OT Pa3IMYHBIX (PaKTOPOB

ChopmupoBaHHOCTE  yMEHHHM  OOBACHATH  XapakTep CMEUICHHS

XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTHU OT BHEIIIHETO BO3JICHCTBUS

(mpunnun Jle [arense)

OO6mu1ast 1 HeOpraHUYecKask XUMHUS

2.1

2.2

CdopMupoBaHHOCTh YMEHHI pacKpbIBaTh cMbICH [lepmomnueckoro
3aKOHa JN. Menneneesa 51 JIEMOHCTPUPOBATH €ero
CUCTEeMATHU3HPYIOIIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIMHA

ChopmupoBaHHOCTH YMEHUI XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3jeMeHToB 1—4 mnepuonos Ilepuoanueckoit
cuctembl xumuuyeckux snemeHToB J[.M. MeHneneeBa, HCHOIb3Yys
MOHITHUSL  «S-, p-, d-dNEKTPOHHBIE OpOUTATH», «IHEPreTUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHUYECKUX JJIEMEHTOB W WX COCJAMHEHUW IO TNepuoAaM W TpyIIam

[Tepuoanueckoit cuctembl xuMuueckux anemeHToB [[.1. Menneneena
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ChopMUpOBaHHOCTh yYMEHHH XapaKTEepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKHUE CBOMCTBA HEOPTaHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKIATh  CYUIECTBOBAHWE  TE€HETUYECKOW  CBS3H  MEXKAY
HCOPTraHN4YCCKUMU BCIIIECTBAMHU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKum“I
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ChopMUpPOBAaHHOCTH ~ YMEHHMI  yCTaHAaBIWBATh  MPHUHAICKHOCTH

HEOPraHMYECKUX BEILIECTB M0 MX COCTaBy K OINpeAeNEHHOMY Kilaccy




(rpynme) coenuHeHHUH (IIPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUIbI

OKCH/JIbI, OCHOBaHUS, KUCIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIN)

2.5

ChopmupoBaHHOCT YMEHUH HCIIOJIB30BaTh XUMUYECKYH) CHMBOJIHKY
JUIS  COCTaBIieHUS (OpPMYJ BEIIECTB U YpPaBHEHUH XUMHUYECKHX
peaknuii, cucremarnueckyro HomeHknarypy (IUPAC) u tpuBuanbHbie

Ha3BaHMUS OTIENbHBIX HEOPraHWYECKUX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlEHAas W3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHE)

2.6

ChopmupoBaHHOCT, yYMEHHI XapaKTEpHU30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPTraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KIATh  CYHIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPTraHUYECKUMHU BEIIECTBAMH  C TIOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

ChopmupoBaHHOCTH YMEHUH TUTAHUPOBATH U BBITOTHITH XUMUYCCKHIA

OKCHEPUMEHT (pa3loKeHUE IMEPOKCHAa BOJOPOAA B TPHUCYTCTBHU
KaTajM3aTropa, ONpe/eleHHe Cpeabl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIbHOTO HMHIMKATOpa, BIMSHUE pPAa3IHYHBIX (DaKTOPOB Ha
CKOPOCTh ~XHMHYECKOM peakIyy, peakuud HOHHOTO OOMeHa,
Ka4yecTBEHHBIE peaKIK Ha cynb(dar-, kKapOOHAT- U XJIOPHI-AaHUOHBI, Ha
KaTHOH aMMOHUS, pelIeHHE SKCHepUMEHTANbHBIX 3a7ady MO0 TeMaM
«Metamnb» 1 «HemeTanmnb») B COOTBETCTBUU € IPAaBUIIAMU TEXHUKH

0e30MacHOCTH TpU OOpaleHHMH C BELIECTBAMH U J1A0OPATOPHBIM
o0opyI0BaHUEM; NPEACTABIIATh pE3yJIbTaThI XUMHUYECKOr0
JKCIIEpUMEeHTa B (OpME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX

peaKHI/Iﬁ n Q)OpMYHI/IpOBaTL BBIBOJbI HAa OCHOBC 3THUX PE3YJILTATOB

ChopmupoBaHHOCT, yMEHHUI COOMIOAATh TMpaBWia TMOJIH30BAHUS
XUMUYECKON TOCY/I0M W J1abopaTopHBIM OOOpYAOBaHHEM, a TaKKe
MpaBujIa OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMHU

110 BBIIIOJTHCHUIO na6opaTopHHx XUMHNYCCKHX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUUI XapaKkTepHU30BaATh XUMHYECKHE
MPOLIECCHI, JIEKAUTUE B OCHOBE IPOMBIIUICHHOTO MOJIYYEHHUS! CEpHOMU
KHCIIOTHI, aMMHUaKa, a Takke C(HOpPMHPOBAHHOCTH MPEACTABICHUI 00
O6HH/IX HAay4YHBIX MMpUHIMUITIaxX u OKOJIOTHYCCKUX np06neMax

XUMHYECKOT'O IMTPOU3BOACTBA

XUMHUA U KU3HL. PacuéTrsl

3.1

CpopMUpPOBaHHOCTH TPEICTABICHUNA O XUMHUYECKOW COCTABIISIONICH

CCTGCTBGHHOHaquOfI KapTUHBL MHpa, pPOJINM XWMHU B TIO3HAHHUU




3.2

SBIIGHUH TpHUPONbI, B (OPMUPOBAHWU MBIIUIICHUSI M KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOAMMOHN Juis
pelleHns NPAaKTHYECKUX 3aJad U DKOJOTMYECKM OOOCHOBAaHHOI'O
OTHOUIEHUS K CBOEMY 3JI0POBbIO U IIPUPOJTHOM Cpeie

CdopmupoBaHHOCTH yMEHUI KPUTHYECKH aHAJIM3UPOBaTh
XUMUYECKYI0 HH(OpMAIMIO, MOJy4aeMyl0 U3 Pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIMH, ceTh IHTepHET u apyrue)
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ChopmupoBaHHOCT, yMEHHMI cOOMIOIATh TPaBUIA DKOJIOTHYECKHU
1eJ1ecO00pa3HOro MOBEAEHUsI B OBITY W TPYIOBOH AEATENBHOCTU B
LENAX COXPAHEHHS CBOETO 3I0pPOBbI U OKPYXKAIOIIEH NPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb OMAcCHOCTh  BO3JEHUCTBUS HAa JKUBBIE OPraHU3MBbI
oIpeIesIEHHBIX BELIECTB, MOHUMasi cMblci nokaszarens [TIK, noscHaTh
Ha NpUMepax CrocoObl YMEHbILIEHHS U IPEAOTBPALLCHUS UX BPEIHOTO

BO3I[CﬁCTBI/I$I Ha OpraHus3M 4€JIOBCKa

CdhopmupoBaHHOCTD YMEHUH IIPOBOAUTH BBIYUCIICHUS c
UCIIOJIb30BAaHUEM IIOHSATHS «MaccoBasi JIOJIsl BEILECTBA B PacTBOPEY,
OOBEMHBIX OTHOILICHHWH Ta30B NpPHU XUMUYECKUX PEAKIHSIX, MacChl
BelIeCTBA WM 00BEMA ra3oB MO H3BECTHOMY KOJIUYECTBY BEILECTBA,
Macce UM 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKLMU BEIIECTB,
TeroBoro 3¢ddekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCh

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUSA DHCPIUN

I




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblii 371eMEHT COAEPKAHUS

1

TeopeTnueckne OCHOBBI OPraHUUECKON XUMUU

1.1

1.2

1.3

[Ipenmer opraHMYecKol XMMHH: €€ BO3ZHUKHOBEHHE, Pa3BUTHUE W 3HAYCHUE B

MOJIyYEHUU HOBBIX BEIIECTB M MaTepUaioB. Teopus CTPOCHHS OPraHMYECKHUX

coequHeHuii A.M. byTiepoBa, e€ OCHOBHBIE MTOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYECKHX BemIecTB. ['oMonorus, H30Mepus.

XuMHU€ecKasi CBA3b B OPraHMYECKUX COCAMHEHUSX — OJMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBrienue o kKiaccupuKauy OpraHMYECKUX BEIIECTB

Homenknatypa opraHnyeckux COEIUHEHHMM (cucTeMaTudeckas)) U TpUBUAJIbHbBIE

Ha3BaHUS BAXKHCUIIINX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKHX BCUICCTB

Yri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH Psifl. MeTaH U 3TaH — NpoCTeUIIne
MPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XWMHUYECKHME CBOWCTBA (peaKmuu

3aMCIICHUA U FOpCHI/IH), HaxXO0XKXACHUEC B IIPUPOAC, NTOJIYUCHUC U TPUMCHCHUC

2.2

ANKeHBI: cOCTaB H CTPOCHHC, TOMOJIOTHYECKUH pAaa. OTHIIEH H IOponuJI€H —
HpOCTeI\/’IH_II/Ie MNpCACTAaBUTCIIN AJIKCHOB! (1)I/I3I/ILICCKI/IC U XHMHYECKHE CBOMCTBA
(peaKuI/m TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApaTallkiU, OKHUCJICHUA H

HOJ'II/IMCpI/ISaHI/II/I), TMMOJIYUCHHE U ITPUMCHCHUEC

23

Ankanuensl: Oyrtaamen-1,3 u wMetunOyramueH-1,3: cTpoeHHe, BaKHEHITHE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuun). [lomydeHrne CHHTETHYECKOTo

KayudyKa U PEe3HUHBI

2.4

AJKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJIOTHUECKUU psAll. AICTHICH -
MPOCTEHIINKA TPENCTaBUTENb AIKHHOB: COCTaB, CTpOeHUe, (usnueckue u
XUMUYECKHE CBOMCTBA (Peakluy THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIAH,

TOpPEeHHUsI ), OJyYeHUE U IPUMEHEHHE

2.5

Apenbl. ben3on: cocraB, crpoeHue, (u3MUECKHE€ M XHUMHUYECKHE CBOICTBa
(peakuuy raJoreHupoBaHusl 1 HUTPOBAHUS ), TOJTyUYeHHE U mpuMeHenue. Tomyou:
COCTaB, CTpoeHHe, (u3MYeckMe M  XUMHYECKHE CBOMCTBa  (peakuuu
raJIOTeHUPOBAaHUSI M HUTPOBAHMA), MOJy4YEHHE M MpUMEHEHHe. TOKCHYHOCThH
apeHoB. ['eHeTHueckas CBsI3b MEXAY YIJIEBOJOPOJAMHU, NPUHAUICKAIIUMU K

Pa3IMYHBIM KJ1IacCaM

2.6

[IpupoaHble UCTOUHUKH YTIAEBOIOPOAOB. [IpupoaHblii ra3 v MonyTHbIE HE(TAHbIE




ra3sl. Hedtp u e€ mpoucxoxxaenue. CrocoObl nepepaboTku He(TH: MEeperoHKa
KPEKUHI (TEPMUYECKUH, KaTaIUTUUECKui), mupoius. IIpomykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH M B ObITy. KameHHbIH yroiab u

MIPOJYKTHI €r0 MepepadboTKu

Kncnoponcoz[epmamne OpPraHn4CCKHUC COCAUHCHUA

3.1

[IpenenpHbIe OJTHOATOMHBIE COUPTHL. METaHOI U ATAHOM: CTPOEHUE, PU3NUECKHE

U XHMHYECKME  CBOWcTBa  (peakuMd C  aKTUBHBIMH  MeETaJlJIaMH,
raJloreHOBOJIOPOJIaMHU, TOpPEHUE), MpUMEHEHUE. BomopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBME MeTaHona M 3TaHOJA Ha OPraHM3M YeJIOBEKa
MHoroaromMHbie COUPTHL. DTUIICHIIIUKOIb U TIIUIEPUH: CTPOCHUE, GU3NYECKUE U

XUMUYECKHE CBOWCTBA  (B3aUMOJCHCTBHE CO  IWICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakilusi Ha MHOT0AaTOMHBIE CNUPTHI). JlelicTBHE HaA OpraHusm

YCJIOBCKA. HpI/IMeHCHI/IC TIIMOCPHHA U OTUJICHTJIMKOJIA

3.2

@deHoMI:  CTpOoeHWE MOJEKyJbl, (U3UYECKHEe ¢ XHMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue gpenomna
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3.4

3.5

3.6

Anpaeruibl ¥ KeToHbl. DOpMabIET I, alleTalbJACTHl: CTPOCHUE, (PU3UIECKUE U
XUMHUYECKHAE CBOMCTBA (PEaKIMU OKHCJICHHSI MU BOCCTAHOBJICHHS, KA4CCTBEHHBIC

peaxium), MoJiy4eHue U IpuMeHEHHE

OnHOOCHOBHBIE TpefieibHble KapOOHOBBIE KHCIOTH. MypaBbUHas U YKCyCHas
KHCJIOTBI: CTpOEHHE, GU3NIECKHE H XMMUYECKHIE CBOWCTBA (CBOMCTBA, OOIIHE IS
Kjlacca KHUCJIOT, peakius JTepuduKanuu), INOJy4yeHHE U IPHUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK IMPEICTABUTENN BBICIINX KapOOHOBBIX

KHUCJIOT. Mbljla KaK COJIM BBICIITUX Kap6OHOBLIX KHCJIOT, UX MOIOLICC JielicTBUE

CrnoxHble 3QUpbl KaKk NMPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX
s¢upos. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonorundeckas poib
KHUPOB

VYrineBonpl: coctaB, Kiaccu(ukaius yriaeBoAoB (MOHO-, M- W TIOJUCAXapUIIbI).
I'moko3a — mpocTedmmii MOHOcCaxapHJ: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢du3nueckre 1 XMMUYEeCKHe CBOMCTBA (B3auMoeicTare ¢ ruapokcuaoM menu(Il),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHHE,
Opo’keHHE TIIOKO3bl), HaXOKJIEHUE B MpPHUpOJIe, NMPUMEHEHHE, Ouosornyeckas
posb. @otocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. Kpaxmall u 1emoio3a Kak
IpuposHble noiauMepbl. CTpoeHME Kpaxmana M LEeUIo03bl. Puszndeckue u

XMMHMUYECKHE CBOMCTBA Kpaxmaia (TUAPOIIN3, KaueCTBEHHAs pEaKLUs ¢ HOJOM)

4.1

A3o0Tcoaepikalliue OpraHnyecKue CoeAMHEHUS

AMMHOKHCIOTBI Kak aM(I)OTepHBIC OpraHu4eCKuC COCAUHCHUA. dusznueckue u

XMMHUYECKHE CBOWMCTBA aMHHOKHCIOT (Ha mpuMepe rimuuHa). buonoruueckoe




3HAa4YCHUC aMHMHOKHUCJIOT. HGHTI/I,Z[LI

4.2

benkn Kak DOpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OelKoB. XHWMHUYECKUE CBOMCTBa OEJIKOB:

THJIPOJIU3, ICHATYpaIisl, KAYeCTBEHHBIC PEaKIIUU Ha OCIKU

BbICOKOMONEKYIISIPHBIE COEMHEHUS

5.1
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OCHOBHBIC TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETNEHb MOJIMMEPHU3aIUH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJISAPHBIX COEIUHEHHH —

noJmmmepu3anunsa U NOJIMKOHACHCAIIUA

BKCHepI/IMeHTaJ'IBHBIe METOAbl H3YUCHHUA BCHICCTB HU HUX npeBpameHI/Iﬁ:

O3HaKOMJIEHHE C 00pa3liaMy IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'0 KaydyKa U pC3UHbI

11 KIIACC

Kon
1

[IpoBepsieMblii 3JIeMEHT COIEPKAHUS

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XuMudeckuil aneMeHT. Atom. Snpo atoma, M30TOMNBI. DJIEKTPOHHAs 000JIOUKa.
DHepreTUYeCcKue ypoBHHU, TOYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-3T€MEHTHI.
OcoOeHHOCTH paclpesielieHus] JIEKTPOHOB MO OpOUTalIiM B aTOMax 3JEMEHTOB

TNIEPBLIX IleTL»IpéX Mepruoa0B. BHeKTpOHHaH KOH(I)I/IpraLII/IH aTOMOB

Ilepuonuueckuii 3akoH u [lepronndeckast cucteMa XuMHYECKUX 3eMeHToB J. M.
MenaeneeBa. CBsizb MNEPUOAMYECKOro 3akoHa W Ilepuoauyeckoil CHCTEMBI
xumudeckux 3yeMeHToB J[.M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHUX OJIIEMEHTOB U
00pa3yeMbIX UMHU TMPOCTHIX M CJIOXHBIX BEIIECTB MO TPYIIaM U MEPUOIAM.

3HaueHHNe NEPpUOANYCCKOr0 3aKOHA B pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHUYECKOHW  CBSI3H
(koBasieHTHAs HEMOJISIpHAST W TOJSpHas, HWOHHAs, MeTandeckas). VoHbI:
KaTHOHBI M aHMOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHON XHMHYECKOUN CBSI3H

(0OMeHHBIN 1 TOHOPHO-aKIENTOpHBIN). Bogopoanas cBs3b

1.4

BaneHTHOCTS. 9HeKTpOOTpI/II_IaTCJ'IBHOCTL. CTelneHb OKUCICHUS

1.5

BemecTBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBAa. THUIBI KPUCTAIIIMYECKMX PEHIETOK. 3aBUCUMOCTH CBOMICTBa
BEIIECTB OT THIIA KpUCTAUIMYECKOW pem€Tku. lloHsTHE 0 naHCIepcHBIX

cucremax. McTuHHBIC M KOJUIOWAHBIE PaCTBOPEHI. MaccoBas J0JIA BEUIECCTBA B




pacTBope

1.6

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPraHNYCCKUX COG,Z[I/IHCHI/II‘/'I. HOMCHKJ'IaTypa HCOPraHN4YCCKUX

BCIICCTB

1.7

XuMu4deckast peakuus. Knaccudukarus XHMHUYECKHUX peakuui B
HEOPraHWYeCKOW M OPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHsS MAaCChl BEIIECTB

3aKOH COXpaHCHUS U IIPEBPAILICHHA SHEPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocThb peakiuu, e€ 3aBUCHMOCTb OT PA3JIUYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHOBecue. DakTOphl, BIMSAIOUINE HA

cocTosiHue xumudeckoro papHoBecus. [Tpunuun Jle [latense

1.10

1.11

2.1

2.2

QHCKTpOJ'II/ITI/I‘ICCKaH AJucconuanus. CunbHbple U Cla0bIe QJICKTPOJIUTEI. Cpez[a
BOJHBIX PaCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaanaﬂ, menaoyHas. Peakiiyyu noHHOTO

oOMeHa
OKHCIIUTETHEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN
Heoprannueckas xumust

Hemeramnsl. Ilonoxenune HemetainioB B llepuogudeckoil cucreMe XUMHUYECKHX
anemenToB /.M. MenneneeBa U OCOOEHHOCTH CTpPOEHHUSI aToMoOB. Du3nueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETAIIIOB (Ha MPUMEpE KUCIOPOAa, CEPBI,
dbocdopa u yraepoaa)

XUMUYEeCKHEe CBOWCTBA BAXKHEHIIMX HEMETAJIOB (TaJlloTeHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPO/ICOIEPKAIINX ~ KUCIIOT, BOJOPOAHBIX coeanHeHwid). [IpuMeHeHue

BOXHEUIINX HEMETAIJIOB U UX COEIUHEHUN
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Meramnbl. Ilonoxenne wmeramwioB B Ileproandeckoil cuUCTEME XMMHYECKUX
anemeHToB J[.U. MenneneeBa. OcOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 0007104YeK
aToMoB MeTau1oB. O01mue gusnueckue cBoiictsa Metamio. CIiIaBbl METAJJIOB.

DNEKTPOXUMHUUYECKUH PsiJl HAPSHYKEHUI METalIoB
XUMHUECKHE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATpUM, Kaluil, KaJabIu,
MarHui, aJllOMHUHUHN, IIHHK, XPOM, XeJIe30, MeIb) U HUX coenuHeHuid. OOmme

CHoCcoObI MOTy4YeHHs MeTaIoB. [I[puMeHeHe MeTaioB B ObITY U TEXHUKE

2.5

I'eneTnueckas cBsI3b HCOPraHN4YCCKUX BEIICCTB, IPUHAMJIC)KAIUX K PA3JIMYHBIM

Ki1accaM

XUMUS U KU3HD

3.1

Ponp xumMum B oOecredeHWH SKOJOTUYECKOW, SHEPreTHUYECKOW W THIIECBOU
0€30MacHOCTH, Pa3BUTHH MEAWIMHBL. [IoHSITHE O HAyYHBIX METOAaX IMO3HAHUS

BCIICCTB 1 XUMHNYCCKHNX peaKLII/Iﬁ
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[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIMIIAX HPOMBIIIJICHHOTO MOJIYYECHUS




BOXHEHIIMX BelecTB. UenoBEeK B MUPE BELIECTB M MaTEPHUATOB: Ba)KHEUIINE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHMOHHBIE MaTe€pualibl, KPackH, CTEKIO,
KepaMuKa, MaTepuabl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYECKUE U

MUHEpAJIbHBIE y100pEHUS
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XuMusi W 370pOBbE UEJOBEKAa: MpaBWia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, paBuiia 6€30MacHOrO UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHHU

B [IOBCEIHEBHOU KU3HU
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