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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenmuu npenogaBaHusi yaeOHOTO
npeaMeTa « XuMHus» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit denepanun,
peanu3youMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUI
«Ctpareruu pa3putusa BocnuTanusi B Poccuiickoit @enepamuu Ha nepuox 1o 2025
rona» (Pacnopsbkenue IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OIMPEIAEICHUIO
oO1eit ctparerun oOy4deHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPEeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHIentyanbubie nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
COJIepXKaHUs, PE3yJbTAaTOB OOy4YeHHUS W TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHUECKOe oOpa3oBaHue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHOCTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTallOM pealu3anud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. IDTHU UEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEJI0BEKa, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TpUpOaHOHN cpene. Peanmsyercsa xumuueckoe oOpa3oBaHHE OOyYaroIIMXCsA Ha
YPOBHE CpeIHeTro 00IIero 00pa3oBaHus CPEACTBAMH YU4EOHOTO TIpeaAMeTa « XUMUS,
CoJIepaHUE U TOCTPOEHUE KOTOPOIro OMNpeAesieHbl B MPOrpaMme MO XHWMHUU C
y4€ToM crneuu@uKd HaykKd XUMHH, €€ 3HA4eHUs B MO3HAHMM NPUPOJIBI U B
MaTepHUaTbHON KU3HHU OOIIECTBa, a TAKXKE C YUYETOM OONIMX IeJei ¥ MPUHIIUTIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro 0O0Iero
obpazoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyrko poJib B
COBPEMEHHOW LMBWIM3AIMU, B CO3/IaHUU HOBOUW 0a3bl MaTEepHAIbHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIJT B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3J]aHUE IICJIOCTHOTO TMPEJCTABICHUS 00 OKPYXAIOMEM MHUpE KaK O €IUHCTBE
IpPUPOABLl M YeJOBEKa, KOTopoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JACTIMHU TPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHITHOTO
Tpyda MU KU3HU Kaxaoro ujaeHa odOmectBa. CoBpeMeHHass XHMHS Kak Hayka
CO3MJAaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWI HalpaBlieHAa Ha pELIEHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMH LENSMA W TNPUHIMIIAMH CPEIHETr0 OOIIEero
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IIPOJOJIKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeameTa  «XUMHUS»  SBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmass ¥ HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWWA MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHNE JaHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMeTa o0O€ecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CPOpPMHpPOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K H3Y4YEHHI0 Y4YeOHOro wmarepuana U 0OyCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONpPENeSIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX
IPEICTaBICHUI O CTpOeHUHU BelecTB. CBe/leHus 00 U3ydyaeMbIX B Kypce BellleCTBax
JAIOTCSI B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~ MOJYYarOT  pPa3BUTHE
chOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIINH.

[lonx HOBBIM yriom 3peHusi B mnpeamere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (DAKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» OOyYaromIMMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHUE
NEPUOJIMYECKOT0 3aKOHA C OOILIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEeKaHus JonoJiHsAeTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJIepKaHus, UMEIOUIMMH KYyJIbTYypOJIOTUYECKUNH W TPHUKIATHON XapakTep. IDTH
3HAaHUSI CHOCOOCTBYIOT NMOHMMAHUIO B3aUMOCBSI3W XUMUU C JIPYTUMHU HAyKaMu,
PacKpbIBAIOT €€ POJIb B IIO3HABATEJIBHOM U MMPAKTUYECKOM 1E€ATENBHOCTH YEJI0OBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAaXXEHUS K MPOLIECCY TBOPUECTBA B 00JIaCTU TEOPUU
Y MPAKTUYECKUX MPUIOKEHUH XMMHUH, IOMOTat0OT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJEeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIHIO U IPUMEHSTH €€ JUIs MOMOJIHEHUS 3HAaHUH,
PEILICHNS UHTEIJIEKTYaJIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJIep’KaHue Y4eOHOro mpenMera «XHMHsSD AAHHOTO YPOBHS M3YyYEHHUs
OpUEHTHUPOBAHO HAa (POPMHUPOBAHUE Y 00YUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIS TOHMMaHUA (UIOCOPCKUX UIEH, TaKMX KakK: MaTepualbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPraHMYEeCKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHUEM, IO3HABAEMOCTb PUPOAHBIX SIBJICHUM IIyTEM SKCIIEPUMEHTA
U peuleHus NPOTUBOPEUYUII MEXAy HOBBIMH (akTaMd U TEOPETHUECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpodseM cOepekeHUsl IHEPreTUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOI'MI U MaTEpUaIOB.

B nnane pemeHus 3amad  BOCIMTAHMS, pa3BUTHUS U COLMAIM3ALUU
0o0y4aromuxcsi MPUHATBIE NPOrpaMMOM MO XUMHUHU MOAXOJbl K OMNPEIEIICHUIO
CONlep)KaHUs M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIONINX 0a30BOE 3HAUCHUE ISl PA3IUNIHbBIX
BUJIOB JICSITENIBHOCTH: pELIEHUs] MpoOjeM, IOHUCKa, aHaiu3a M 00paboTku
uHpoOpMalMy, HEOOXOOUMBIX Uil NPUOOPETEHHs] OMNbITa IPAKTUYECKOH U
UCCIIEIOBATENLCKON AESITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMHH.

B npaktuke mnpemomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs, TAK U HA YPOBHE CPEHEr0 001ero 00pa3oBaHus, IpU ONpPEIEICHUN
COJIep)KaTeIbHOM XapaKTEpPUCTUKU LeJed HU3y4eHHs NpeaMeTa HallpaBICHHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCs (OPMUPOBAHHE OCHOB
XUMHYECKONH HAyKH KaK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEIIbHOCTH YEJIOBEKa U KaK OJAHOIO M3 KOMIIOHEHTOB MHUPOBOM KyibTyphl. C
METOJUYECKOW TOUKHM 3PEHUS] TAKOW IMOAXOJ K OINpPEAENICHUIO eIl U3y4eHus
npeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs TpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SBHIAIOTCSA:

@® (QopMupoBanne CHCTEMBI XMMHUYECKMX 3HAHMH KaK  BaKHeHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPA, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOEHHUE SI3bIKa HAyKH, YCBOEHHE M MOHUMAHUE CYUIHOCTU JOCTYMHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUCH UX
Pa3BUTHS U CTAHOBJICHUS,

@ (opmupoBaHue U pa3sBUTHE MPEACTABIECHUI O HAYYHBIX METOAX MMO3HAHUS
BELIECTB U XMMUUYECKUX PEAKIINIA, HEOOXOIUMBIX JUIsl IPUOOPETEHHS] YMEHUN
OPHUEHTHPOBATbCA B MHUPE BELIECTB MU XUMHUYECKHMX SBJICHHWM, MMEIOLIUX
MECTO B IIPUPOAE, B IPAKTUUECKON U TOBCEIHEBHOM )KU3HH;

@ pasBuTHE YMEHHH U CIIOCOOOB JAEATENBLHOCTH, CBI3aHHBIX ¢ HAOIOICHUEM U
OOBSCHEHMEM XHUMHUYECKOTO OSKCIEpUMEHTa, COOJIOJEHUEM  MPaBHI
6e30macHOr0 OOpAIIeHUS C BEIIECTBAMH.

Hapsiny ¢ atum, comeprkaresbHasi XapaKTepUCTUKA LeNel U 3a/1a4 U3Y4eHUs
npeaMeTa B IporpaMMe 1o XMMHUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TPUOPUTETAMH B CUCTEME cpeaHero obimiero odpasoBanusi. CeronHs B
IpenoJgaBaHUK XUMHUH B OOJIbIIEH CTENEHN OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHusi OOydeHus, OPHUEHTUPOBAHHOW Ha TMOATOTOBKY
BBIITYCKHUKA 0011e00pa3oBaTebHON OpraHu3aliy, BIAJCIONIEr0 He HabopoM
3HaHU#, a (YHKIMOHAJIHHON TPAMOTHOCTBIO, TO €CTh CHOCOOAMHU U YMEHUSIMU
AKTUBHOTO TMOJYYEHHs 3HAaHUN U MPUMEHEHUS UX B peajbHON KU3HU AJIS1 PEIICHUs
NPaKTHYECKHX 3a]ad.

B cBs31 ¢ 3TUM Npu n3ydeHUH npeaMeTa « XUMUs JOMUHUPYIOLIee 3HaYeHUE
nproOpeTaroT TaKue LU U 33/1a4H, KaK:

ananTanys oO0y4arolmuxcs K YCIOBHSIM JWHAMHYHO Pa3BHBAIOIIETOCS MUDA,
dbopMupOBaHHE  WHTEIJIEKTYyalbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHITHIO TPaAMOTHBIX
peleHnii B KOHKPETHBIX JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMH U MX
IpYUMEHEHHUEM;

dopmupoBanre y OOy4arOmMXCsl KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIINI), WMEIOUINX YHUBEPCAIBbHOE 3HAYCHUE IS Pa3IUYHbIX BUIOB
JeSITEIbHOCTH: pelleHusl mpoOjeM, MoKUcKa, aHaln3a U 00paboTku MHGpOpMaIuH,
HEOOXOIMMBIX JJIsl TPUOOPETEHUS OTIbITA IS TEIbHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B TO3HAHMM XHMHUH, a TaKKe ISl OLEHKU C TMO3UIHUH HKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HAa OPTaHU3M
YeJI0BEKa U MPUPOTHYIO CPEyY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHocoOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMUIECKOTO COIePIKAHNUS;

(dbopMupOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMUH, €€ BAXKHOM POJM B PEUICHUM TJI00ANbHBIX MpoOsieM
paIMOHAIBHOTO MPUPOJONOIB30BaHNUS, TIOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
WCTIOJIB30BAaHUSl TIOJNYYCHHBIX 3HAHWUU Ui MPHHATUS TPAMOTHBIX DEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMU SIBIICHHSIMH.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOIHT B COCTaB MpeAMETHOH oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee YrcIo 4acoB, OTBEIEHHBIX JJI1 U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oo61mero oopasoBaHus, coctapisieT 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Henelno), B 11 kitacce — 34 gaca (1 gac B Henero).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNY€ECKON XUMUM

[Ipenmer oprannueckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHaTOB. Te€opus CTPOEHHUS] OpPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)KeHU. CTpyKTYpHBIE (HOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ oMmonorus, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBA3H.

[IpencraBnenne o kimaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYECKUX COEJMHEHHHM (cucTeMaThueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl M3Yy4YEHUS BEIIECTB WU MX MPEBPALLCHUI:
03HAKOMJICHHE C 00pa3aMu OPTaHUYECKHUX BEIIECTB U MaTEpHAIaMH HA KX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIOICHUE W OIHCAHUC
JEMOHCTPALIMOHHBIX ONBITOB N0 NPEBPALICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuM (IJ1aBieHUE, OOYIIIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBOWCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, IOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUUECKUN psifi. DTUIICH U TPOMUIEH —
MPOCTEUINNE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlUM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U TPUMEHEHHE.

Ankaguensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUUYECKUE CBOMCTBA (peakiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, TUJIpATaIINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHUE.

Apensl. ber3on: cocrtaB, cTpoeHue, (pU3NUECKHE W XMMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumenerue. TOKCUIHOCTh apEHOB.



['eHeTnueckas CBA3b MEXAY YIJEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IUYHBIM
KJIaCCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHI (TePMUYECKHI, KaTaJUTHYeCKuil), nuposnu3. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3liaMy IJ1acTMACC, KAy4yKOB U pe3uHbl, Koulekuuu «HepTob»
U «YToJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJTIEBOJAOPOJOB M IaJOr€HONPOU3BOHBIX,
IpOBEJCHNE MPAKTUIECKONU PabOThI: MOMyUYEHHUE ITUIICHA U U3YYEHHE €T0 CBOMCTB.

PacuérHsble 3anaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuumu (Maccbl, oOBEMa,
KOJIMYECTBA MCXOJIHOIO BEUIECTBA WJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOJAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OOHOATOMHBIE CIMPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
(¢u3znyeckue M XHUMHUYECKUE CBOMCTBA (pPEaKkUUM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IAMHU, TOpPEHHUE), MNpUMEHEHHE. BoJoponHble CBS3U MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa M ATAaHOJIA HA OPTaHNU3M YEIO0BEKA.

MHOroaroMHple  CHUPTBHL. DTUJIEHIVIMKOIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIIMKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenune penona.

Anpperunel U xkemouwvl. DopMambIeruia, AaneTAIBICTHA:  CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBa (pEaKUMHU OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYCHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TTpeieIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nuveckrue 1 XUMUYECKUE CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCJIOT, peakliyst dTepurKalum), nosydeHue u npumeHenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBHUE.

Crnoxuble 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYrineBoasl:  cocTaB, KiacCU(pMKalus  yrJIeBOJOB  (MOHO-, JU- H
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NIECKUE M XUMUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(1l), okucienne aMmMuadHbIM pacTBopoM okcuza cepedpa(l), BocctaHoBiieHue,
OpOo’KeHHE TITIOKO3bI), HAX0XKACHUE B PUPOJIC, TPUMEHEHUE, OMOJIOTHYECKAast POJIb.
®dotocunTe3. OpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemntono3a Kak npupojiHbie noinumepsl. CTpoeHrue Kpaxmana u
neuttonao3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApOJIu3,
KAaueCTBEHHAsI PEAKIUs C HOJOM).

DKCHEepUMEHTANIbHbBIE METOJbl W3Y4YEHHUsS BEIIEeCTB W HUX MPEBpaIleHU:
pOBe/ICHHE, HAONIOJICHUE U OMHCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIMIIEPUHA C
rugpokcuomM meau(Il)), anbaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHE Kpaxmajga € HOIOM),
IIPOBE/ICHHE MPAKTHUUECKOU pabOThl: CBOMCTBA paCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOMW peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOJYKTA PEAKIUHU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUHN).

A3oTcozepIKalue OpraHu4ecKue COeTMHEHHUS.

AMHMHOKHCIIOTHI Kak aM(poTepHbIe OpraHndeckue coenuHeHus. dusndeckue n
XUMHUYECKUE CBOMCTBA aMUHOKHUCJIOT (Ha MpUMeEpe TIulMHA). buonoruueckoe
3Ha4YE€HHE aMMHOKUCIIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsE M TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIsl, KaYeCTBEHHBIE PEaKITNU Ha OCIIKH.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpAlCHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BricokoMoJieKyJISIpHbIE COeTUHEHNS

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3ALIUU, CPEIHSIST MOJIEKYsIpHas
macca. OCHOBHBbIE METOJIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAUHEHUN —
MOJIMMEpU3aIs U MOJUKOHICHCAIHSI.

DKCIepUMEHTAIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W HMX MPEBpAlCHUN:
O3HAKOMJIEHHE ¢ 00pasiamMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBS3€M MPHU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBIISETCS 4Yepe3 HCIONIb30BaHWE KaK OOIIWX €CTeCTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUIsI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, rUmoTe3a,
3aKOH, TEOpHSs, aHAIIM3, CHHTE3, KIacCCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOIEHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJISTTHPOBAHHE.

dusmka: wmartepusi, DJHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE
BEIIeCTBa, (PU3MUECKUE BETUIUHBI U SIUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BellecTBa (OCJIKH, YIJIEBOABI, KUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIIMOHATBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE Mpenaparbl, MaTepUalbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 3neMeHT. AToMm. Sapo aroma, H30TONBI. OJIEKTPOHHAs
000710uKa. DHEPreTUUYeCKue YpOoBHH, MOAYPOBHU. ATOMHBIE OopOUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeesieHus] JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTypalrs aTOMOB.

[lepnognueckuii 3aKoH u [lepuonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa M IleproaMyYecKoil CUCTEMBI
xumuueckux anemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB MO TpynmamM MU MEepUOJaM.
3Ha4YEeHHE MMEPUOANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnne BemecTBa. XUMHYECKas CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HETOJIsipHash M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBWJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHblid). BomopoaHas cBA3b. BaneHTHOCTb. DJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA. 3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. |HIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.



[Tonsitue o nucnepcHblx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas noiis BEecTa B pacTBOPE.

Knaccudukanus HEOPraHN4YEeCKUX COCMHEHU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBsI3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKAIUX K Pa3JIMYHbBIM KJIacCcaMm.

Xumudeckass — peaknus. Knmaccudpukamuss XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OPraHUYeCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH NIPU XUMHUECKUX PEAKLIMIX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (paxTopoB. OOpaTUMbIe
peakuuu. XuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xuMuudeckoro pasHosecus. [Ipunnnn Jle [Hlatense.

DnextposmTryeckas aucconuanus. CunbHbIC U ciiadbie d5ekTponuTthl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAsl, HEUTPaJIbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUY.

OKCIepUMEHTAIbHBIE METOJbl W3YyYEHHUS BEHIECTB W HMX MPEBpAlLCHUN:
neMoHcTpanums Tadimn «[leproanueckas cuctema XuMudecknx 3meMenToB J[. 1.
MeHneneeBa», W3ydeHHE MOJENIEH KPUCTAUIMUECKHX PEMETOK, HAOIOICHUE |
OnKCcaHue JEMOHCTPALMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOpPa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C MOMOIIBI0 YHUBEPCAILHOTO UHAUKATOPA, PpEaKIMi HOHHOTO 00OMEHA), TPOBEJCHUE
IPaKTHUECKON paboThl «BnusiHMe pa3nuvHbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON
peakuum».

Pacuérurnlie 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMA, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHATHUS «MACCOBASI IO
BEIIECTBAY.

Heoprannuyeckass Xxumus

Hemeramnel.  Ilonoxxenue HemetraiuioB B Ilepuomnueckor  cucreme
xumudeckux snemeHtoB [[. M. MenzaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETALIOB (Ha IpUMeEpe
KHCIIOpoa, cephl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHMSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramisl. [lonoxenue meramos B llepuoguueckon cucreMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mne gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEeKTPOXUMHUUYECKHUI Pl HAIPSHKEHUI METAILIIOB.



XHUMUYECKHE CBOWCTBA BA)XKHEWILMX METAJUIOB (HATPHil, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUH.

OOmue cnocoObl mofyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YE€HUS BEIIECTB WU MX MPEBPALLCHUI:
W3YYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJEHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA AJTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuétnrlie 3agaun.

Pacuéter macchl BemecTBa MM 00bEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
pacyéTbl Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTHUECKOW, SHEPTETUYECKOW W THINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BENIECTB M MATEPUANOB: BAKHEUIINE CTPOUTEIbHBIC
Marepualibl, KOHCTPYKIHMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJs 3JIEKTPOHUKW, HAHOMAaTEpHUasbl, OPTaHUYECKUE W MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUU B
MIOBCEIHEBHOM KU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  HM3yYeHUH OOmed u
HEOpPraHU4ecKoM xuMuM B 11 Kilacce oCylIECTBIISIETCSl Yepe3 UCIOIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHATUH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

@uznka: MaTepusi, SHEPTHS, MAcca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHME BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €AMHMIIBI HX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kneTka, opraHm3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JICMEHTHI, BATAMHHBI, 0OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOIBI, MOJIE3HbIE UCKONIAeMbIe, TOILTUBO,
peCypcChl.

TexHoNOrMsI: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPIrHsl, MPOHU3BOJCTBO
CTPOUTEIIBHBIX MAaTepUaJIOB, CEIIbCKOXO3SMCTBEHHOE TPOM3BOJCTBO, ITHIIEBAs
IPOMBINIJICHHOCTh,  (hapMaleBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarIMMHUCI TPOTpaMM CcpeaHero oOmiero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HaydHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIEero
o0pa30BaHUs SBJISETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BBIICICHBI CIICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKONW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4KMe MOTUBALIMU K O0YyUEHHUIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€JIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIEIM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeamMeTa «XUMHUsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBLHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaNaMH POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W TPaBWIAMH  TOBEIEHUS, CIHOCOOCTBYIOIIUMH  TIpOIEccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIMIHOCTU
00yJaroImuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOPMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JESATEIHHOCTU
00ydJaronmxcs 1Mo peajm3auu IPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABICHUS] O COINMAIBHBIX HOPMax MW TMpaBWiIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESATEIbHOCTH MPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX 1 TO3HABATENIbHBIX 3344, BHITOJIHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TpyZa YYEHBIX U MTPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(pOpMAaIK O NEePEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIlUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIACHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUNA 3THX
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbSA:

NOHMMAaHUsl LEHHOCTEH 37I0poBOro U 0Oe30omacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMnro/iIeHusT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAaMH B OBITY,
MOBCETHEBHOM KM3HU U B TPYJIOBOU J1€ITELHOCTH;

MOHUMAHUS [EHHOCTH TIPaBWJI HWHAWBUAYAJHbHOTO U  KOJUIGKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUCK (yHmOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOdEecCuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LMBUJIN3ALMN: B €€ TyMaHUCTUYECKOW HAIIPaBICHHOCTH U BaKHOM POJIA B CO3/1aHUA
HOBOM 0a3bl MaTepUaJbHON KyJbTYpbl, pEUIEHHH TJ00albHBIX MpoOsIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIIEIIHOTO TPYJa U DKOJIOTUYECKU KOM(POPTHOM )KU3HHU KaKJ0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUsA CYIIHOCTH METOOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u



MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS J1eJIaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MIMEIOIIMXCS JAaHHBIX C LEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA s
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0oOoOpa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHMM 1O XHMHUH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyAa B pa3liMyHbIX cepax MpopecCuoHaIbHON
NEeSATEIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHS y4eOHOro mnpenMera «XHMHUsS» Ha
YPOBHE CpeaHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYUMble i1 (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHbIC TOHATHS, OTPaXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOIOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEUICCTBO, SHEPTHs, SBJICHUE,
IPOIIECC, CHCTeMa, HayYHbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, KCCIICAOBaHNE, HAOTIOCHIE, N3MEPEHHUE, SKCIICPUMEHT U JAPYTHC);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

peryJISTUBHBIE), obecrieynBaroIme dhopMupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTh 00y4JaroIxcst WCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIIbHOW MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH No3HaBaTeJIbHBIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPoOJIEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpENEATh LN JACSTEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIMOJIB30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUH;

BBEIOMpPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMUdeckas popmyiia, ypaBHEHIUE XUMUUECKON PEaKIuu
— MpU pPEIIeHUHU Y4YEOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ay, MPUMEHSThH
Ha3BaHHbIC MO/JICJIbHBIC MPEICTABICHUS ISl BBIBICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyaMpoBaTh LU U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKAa3bIBAEMbBIX CYXICHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpoiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh 0OOCHOBAaHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMbBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHAMU3UpOBaTh WH(POPMAIIMIO PA3THYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTD;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIE METObl IPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npUOOpeTaTh OMBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IPHU PabOTE C XUMUYECKON
uHpopMalren: TPUMEHATh MEXKNpeIMeTHbIe ((U3UYECKUEe W MaTeMaTHYECKUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgBiaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1aeMOM TEMBbI B X0Jie Auanora u/miu
JTUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyIHpPOBATb CBOU  MPEIJIOKEHUSA
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBIMOJHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO MCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaau3alui y4eOHOro MpoeKTa U (popMyIHpoOBaTH BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBaTh M OCYIIECTBISATh CBOIO TMO3HABaTEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJady, BbhIOMpaTh Hauboliee
b dexTuBHBIN crMoco0 HMX peleHuss ¢ Y4YETOM IMOJYYEHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHbIle pe3ysbTaThl OCBOCHHUS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUHU SIBIICHUI PUPOJIbI,



B (OpMHpPOBAHMH MBIIUICHUS W KYyJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsi PEIICHUsI MPAKTUUECKHUX 3a]a4 U SKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO M IPUPOJHOMN CPEIE;

BJIAQJICHHE  CHCTEMON  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIMe MOHATHA (XUMHYECKMH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€HHAs), MOJb, MOJSIpHAs
Macca, MOJIIpHbIN 00bEM, YITIEpOHBIN CKENET, (PyHKIMOHAIbHAS TPYIINa, paguKal,
U30MEPHUSL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOJAOPOIbl, KUCIOPOI U
a30TcoAEpXkalllie COEIMHEHUs, MOHOMEp, I[OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TECOPUU U 3aKOHBI (TEOpUS CTPOCHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalue B OCHOBE IOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHMS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BAKHEWIINX OPraHUYECKUX BEIIECTB B OBITY U
PAKTHUECKOH JEATEeIbHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
yCTaHaBJIMBaTh UX B3aUMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIINE MOHATUS IPU
OMHCAaHUU COCTaBa, CTPOCHUS U MPEBPALLEHUI OPTraHUYECKUX COeIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUIIOCTPALUM MX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEICIIEHHOMY
KJIacCy/Tpylmne COeIWHEHUN (yrieBOJOpPOAbI, KHUCIOPOJI M a30TCOAepkKalliue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCIUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxxke NpUBOAWTH TpHUBHAIbHBIE
HA3BaHUSA OTACIBHBIX OPraHMYECKUX BEHIECTB (STUJICH, MPOIWJICH, AalleTUJICH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (EeHOJ, GopMalbIerull, auerajibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTA, OJIEMHOBAs! KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpENessTh BHIbl XUMHUYECKOW CBS3H B
OpPraHMYECKUX COSANHEHUSX (OJUHAPHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh [OJOXKEHUSI TEOPUM CTPOCHHUS
oprannueckux BemectB A. M. bytiiepoBa /i 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTePU30BaTh COCTAB, CTPOCHHE, (DU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEICH Ppa3IMYHBIX KJIACCOB
OpraHMYECKHUX BELIECTB (METaH, 3TaH, 3TUIECH, MPONUJIEH, alleTUJieH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, ATUJICHIJIUKOJIb, TJIMLEPUH, (HEHOI,
alleTanbIeTU, MypaBbiUHasl U YKCYCHAasl KUCIIOThI, TJIIOKO3a, KpaxmaJl, eJITI0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIUX XHWMHUYECKHUX PEAKIUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIE€BOJAOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ia3, yroJib), CIIOCOOBI UX MEPEePabOTKU U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB EPEPadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WJIM IMPOAYKTA
pEeaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 HUCXOAHBIX BEIIECTB
WIN NPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MepEHue, SKCIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHITHUS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
NOCYJIOM M J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOIHATH XUMHYECKUN
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHMUYECKUX BEIECTB NPU HArpeBaHUU, MOJyUYECHUE
ATUJICHA U U3yYE€HHE €0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEILIECTB,
JeHaTypanus OeTKOB MTPU HATPEBAHWHY, [IBETHBIC PEAKINK OCIIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TpW OOpalieHuu C BEIIECTBAMH U
7a00paTOpHBIM  O0OpYAOBaHWEM, TMPEACTABIATh  PE3yJIbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKMCH YpaBHEHUW COOTBETCTBYIOIIUX pEAKIUN U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEICTBAa MacCOBOM
uHopmaru, UHTepHeT 1 a1pyrux);

chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJIOTHYECKHU
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpY)KAIOIIEeW MPHUPOJHON Cpeabl, OCO3HABATH



ONAaCHOCTh BO3JEHUCTBUS HA KWUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpuMmepax CcrocoObI
YMEHBUICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JACHCTBUS HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yJarouxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX TMO3HAHUS BEIIECTB W
XUMMYECKUX SIBJICHUI;

JUISL CIENbIX M CHAa0OBUIASIIUX OOYYaloIIUXCSA: YMEHHE HCIOIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anmucu XuMHUYeCKUuX

bopmyiL.
11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmass u HeopraHHYecKas
XUMUS» OTPAXKAIOT:

c(OPMUPOBAHHOCTh  NPEJICTABICHUA: O XHUMHUYECKOW COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XMMHHU B I03HAHUU SBJIEHUN IPUPOBI,
B (OpMHpPOBAHMH MBIIUICHUS M KYyJIbTYphl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsi PEIICHUsI MPAKTUUECKHUX 3a]a4 U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpeAe;

BJIAQJICHHE  CHCTEMOM  XMUMHYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIIMEe TOHATUSA (XMMHMYECKHUH AJIEMEHT, aToM, W30TomN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIH OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIGHTHAs1, MOHHAs1, METAJUIMUECKAsl, BOJOPOIHAS ), KPUCTANINYECKas PEILETKA,
TUIBl  XMUMHUYECKUX  PEAKIHUI, pacTBOp, DJIEKTPOJUTBI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTHYECKAs JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakUnUy, XUMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
ANEKTPOJIMTUYECKON aucconManuu, nepuoanyeckur 3akoH [[. M. Menneneesa,
3aKOH COXpPAHEHUS] MAacChl BEILECTB, 3aKOH COXPAHEHUs U IPEBPALICHUS SHEPIUU
OpU XMMHYECKUX pEaKLUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3BIK XHMMH,
MUPOBO33PEHUYECKHUE 3HAHUS, JICKALIIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U O€30IIaCHOM HCIOJIb30BAHNN BaXKHEHUIINX HEOPraHUYECKUX
BELIECTB B ObITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
OMNMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
cocrtaBieHus: (OpMyJl BELIECTB U  YpPaBHEHUH XMMMUYECKHUX  PEaKLUM,



cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BEIIeCTB (yrapHblii ra3, YIJIEKHCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAS U3BECTh, MUTHEBAS COMIA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OTNPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHUSX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJTMYECKasi, BOJOPOIHAsI) B COCAMHEHUSAX, TUII
KPUCTAIMYECKON PEHIETKH KOHKPETHOTO BeIeCTBa (aToOMHasi, MOJIEKYJSIpHasd,
WOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh MPUHAIICKHOCTD
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBy K OMNpEeAENEHHOMY KIiaccy/Tpyrie
COEIMHEHMH (MPOCTHIE BELIECTBA — METAUIBI U HEMETAJUIbl, OKCU/IbI, OCHOBAHHUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »dJIeMeHTOB 1—4 mnepuogoB Ilepuoamueckoil cucTembl
xumudeckux sneMmeHtoB JI. M. MenneneeBa, MCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTE€TUYECKNE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCJAMHEHUH MO MEepuoiaMm U
rpynmam [lepuoandeckon cuctembl XuMuueckux 3eMeHToB . Y. Menneneena;

chOpPMHUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XUMUYECKME CBOMCTBa HEOPraHMYECKUX  BEIIECTB PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEIIECTBAMH C TOMOIIbIO YPABHEHUH COOTBETCTBYIOIIUX XUMUUYECKIX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKUE PEAKIMH T10
pa3IMYHBIM TpPHU3HAKAM (YUCIY M COCTaBYy pPEArMpYIOIIMX BELIECTB, TEIMIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKWCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
pEeaKlNH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTABIIATh YPaBHEHHUS PEaKUUN pa3TUUHbBIX
THUIIOB, MOJHbIE U COKpPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHUSL, IIPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPAa3JWYHBIX HEOPTraHWYECKUX BELIECTB, pPAaclO3HABAThH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;



c(OpPMUPOBAHHOCTh ~YMEHHM  pacKpblBaTh CYIIHOCTh  OKHCIUTENIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA TMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEaKLHN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkiMu OT pa3auyHbIX (PaKTOPOB; XapaKTEp CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (nmpunuumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUsS] CEPHOUM KHUCIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAWUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSTHS «MacCOBasi 0JISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHI Ta30B MpHU
XUMUYECKUX PEaKIMSAX, MacChl BEUIECTBA WIM 00bEMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOUIUX B pPeaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPALLECHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUia MOJb30BAHUS XUMUUYECKON
NOCYJIOM M J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEIL[ECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOPMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOIHATH XUMHYECKUN
IKCIIEPUMEHT (pa3jioKEeHUE MEePOKCHUIA BOAOPOAA B NMPUCYTCTBUM KaTalaM3aTopa,
OMpeNesieHue Cpellbl PacTBOPOB BEIIECTB C IOMOINBI YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/a4 IO
TeMaMm «Metaiely U «Hemeramibl») B COOTBETCTBHHM C NPAaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000PYAOBAaHUEM,
NOPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHU COOTBETCTBYIOUINX pEakUnii U (OPMYIHUPOBAThH BEIBOIBI HA OCHOBE 3TUX
pe3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
KOMMYHUKaIruu, IHTepHeT u ApyTHx);

chOpMUPOBAHHOCTh ~ yYMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1EJIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3J0POBbS U OKpYXKAIOIIEH NpUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI OMPEICIIEHHBIX BEUIECTB, TOHUMAs



cvpicn mokaszarens [IJIK, moscHaATh Ha mpumepax CrmocoObl YMEHBUICHHUS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATh 3HaHHUA OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIETBIX M CHA0OBUAAIIMX OOYyYaloOlUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.
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11 KITIACC

Ne i/

KoaunuecTBO 4acoB

HaumeHoBaHue pa3aesioB U TeM
MporpamMmaol Bcecero

Paszgea 1. Teopernyeckue 0CHOBbI XUMUM

1.1

Crpoenune atoMoB. [lepunonnyeckuii 3akoH
u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. 1. MenaeneeBa

Ctpoenue BemectBa. MHOrooOpasue

1.2 4
BEILIECTB
1.3 XUMHYECKUE PEAKIUU 6
Uroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
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2.2 Hewmeramibl 9
)3 CBsi3b HEOPraHMYECKUX U OPraHUYECKHX )
BEILIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUs U )KU3Hb 4

KoHTpoJbHBbI
e padoThbl

IpakTnyeckn
e padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl
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https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11

bubnunorexa [IOK
https://lesson.edu.ru/04/11

but6mmoreka [IOK
https://lesson.edu.ru/04/11

but6mmoreka [IOK
https://lesson.edu.ru/04/11
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