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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMmma 1O XuUMHUM Ha YPOBHE CpeIHEro oOmiero oO0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENbHONM MPOTpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B dDenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuerom KoHuenmuu mnpenoaBaHus
yuyeOHOro mpenmera «XuMHUsS» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoi
Qdenepanuy, peaqu3yIOIIUX OCHOBHbIE OOpa3oBaTelbHBIE MPOTPaMMBbl, U
OCHOBHBIX ToNIoOkeHUi «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
@®enepauun Ha niepuon 10 2025 rona» (Pacmopstkenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/OB K pa3paboTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTaHUS U Pa3BUTHUS OOYYaIOIIUXCS CPECTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, PE3yabTaTOB OOy4eHUs W TpPeOOBaHMM K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTebHON  OpraHU3alMM, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpINAIONIMM JTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHCTEME XHMHYECKOro O00pa3oBaHUs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpbI
YelloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TpUPOAHON cpene. Peanmsyercss xumuyeckoe oOpa3zoBaHUE
oOydJaromuxcs Ha YpOBHE CpeHEro o0IIero oOpa3oBaHUs CpeICTBAaMU Y4eOHOTO
npeaMera «XHUMHA», COJIEpkKaHUE M IMOCTPOCHHE KOTOPOro OIPEAEIICHbl B
nporpaMMe MO XUMHHM C YYETOM CHEIM(PUKHA HAYKHM XUMHUHU, €¢ 3HAUCHUSA B
NO3HAHUM TPUPOABI U B MaTE€pUAIBHOW JXKU3HU OOIIECTBa, a TaKXKE C YUCTOM
o0mMX Meaell M MNPHUHIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT OcoOyio poJib B
COBPEMEHHOW IMBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHOW KYIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY>KAIOIIEM MHUpE Kak O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (OopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBS3M MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXXHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHas XUMHS KaKk Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
I00aTbHBIX MOPOOJIEM YCTOMYMBOIO PpPa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBHM ¢ OOmMMMHU LEISIMU MU TPUHLIUIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIKYEHUS B JKU3Hb COLUYMA, MPOJOJKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu  TipeAMeTa  «XUMUs»  ABJSIIOTCS  0a30BbIe  KYpPChl  —
«Oprannueckass xumusi» U «OOmas W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJICPXKaHUS KOTOPBIX SIBIITFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJXOJla K U3Y4YeHHI0 Yy4eOHOro Marepuana u oO0ycloBJIeHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNCHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XHWMHH BEIIECTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKMX M  AJIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBeneHuss 00 U3ydaeMblX B Kypce
BEIIECTBAX JMAIOTCS B Pa3BUTHHU — OT YIJIE€BOJAOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHUM MOJYYarT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEepBOHAYAIBHBIC
MPEICTABICHUS O XUMUYECKOUN CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lon HOBBIM yriaoM 3peHusi B mpeamere «XuUMus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbIH Ha YpPOBHE OCHOBHOrO 00mIero oOpa3oBaHUs
TEOPETUYECKUN Marepuan © (PaKTONOTHUECKHE CBEJACHHS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIlas M HeopraHudeckas
XUMUSD» OOy4YarolUMCsl TPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHUYECKUX MO3UIUH,



riy0ke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKUMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TaKKE O XUMHYECKHUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMH KYJIbTYpOJIOTHUYECKUH U TPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO B3aMMOCBS3U XUMHUU C
JPYTUMU HayKaMH, PacKpbhIBalOT €¢ POJib B IMO3HABATEIBbHOW U MPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHHUS K IMPOIECCY
TBOpPYECTBA B O0JACTU TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEHW, KPUTUUECKH OCMBICIUBATHL WH(OpMALMIO U
OPUMEHATh €€ JUIs TIOMOJIHCHHS 3HAHUW, pENIeHUs WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enoM copepkanue yueOHOTo
npeamMera  «XUMHs»  JTAaHHOTO  YPOBHS  M3YyYCHHUS  OPUEHTHPOBAHO  Ha
dbopmupoBaHue y 00y4YarOIIMXCSI MUPOBO33PEHUYECKOM OCHOBBI JIJII TOHUMAaHUS
dbunocopckux uAeH, TakuX Kak: MaTepUaIbHOE EIUHCTBO HEOPTraHHMYECKOTO M
OpraHMYecKoro Mwupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOIHBIX SBICHUM NYyTeM OJKCIEPUMEHTAa U
pEelIeHUs] TMPOTHBOPEYMI MEXIy HOBBIMU (akTaMd U  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKHUX MpobdiieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4JaromuXxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIBbHBIX  YYEOHBIX JEUCTBUI, uUMeEOmUX 0a30Boe 3HAYECHHE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUS MpoOsieM, TOHUCKa, aHalu3a W
00paboTku uHGOpMAIIIH, HEOOXOIUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUIECKON
U HUCCIEN0BATENbCKON JESATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTthke npenomaBaHUs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOUIETro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHus, MPU ONPEACICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU ILeNed HW3yuYeHHs] MpeaMeTa HampaBlICHUEM
MIEPBOCTETICHHONW 3HAYUMOCTH TPAJAUIIMOHHO TPHU3HACTCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKON
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTIO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEACICHUIO LEJIEH W3y4YeHUs
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CoryiacHO JaHHOW TOYKE 3pPEHHUs TJIaBHBIMHU LEJISIMU U3YYEHHs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKUX 3HAHUW KaKk  BaKHEUIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpaA, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHME M IMOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XMMHUYECKUX peakluid, HEOOXOIUMBIX I MpHOOpeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJJEHUEM U
OOBSICHEHHEM XHMHYECKOT'O0 JKCIEPUMEHTa, COOJIIOJICHUEM  TPaBUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJIeH U 3a/1ay U3y4eHHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeliHero obmiero oopasoBanus. CerojHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  CTENEHH OTHACTCS  MpEeANoYTeHUE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00I1€00pa30oBaTEIbHON OpraHu3aliy, BIAJCIOIIET0 He
HAO0OpOM 3HAHUW, a (PYHKIIMOHAIBHOMW TPaMOTHOCTHIO, TO €CTh Cloco0aMu u
YMEHUSAMH aKTUBHOTO TMOJYYEHUS 3HAHWI M NMPUMEHEHHUS X B PEANbHOUN KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npW U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHPYIOLIEe
3HauEHUE MPUOOPETAIOT TAKUE 1IETU U 3a]1a4H, KaK:

azanTanus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHME  WHTEIEKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSX, CBSI3aHHBIX C BELIECTBAMHU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarOmIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHUE MJI1 Pa3IUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OIbITa JEATeIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUHU, a TaKKe JUIsi OLEHKU C MO3UIUi
AKOJIOTUYECKON O0€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CocoOHOCTEW 00yYaroIMXCs: CHOCOOHOCTH CaMOCTOSATEILHO IPHUOOPETATH HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 00YUAIOIINXCS aCCOLIMATUBHOTO U JIOTHYECKOT'O
MBIIIUICHUS, Ha0I01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TPOBEACHUU XUMUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcsi yOEXKJACHHOCTH B T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €¢ BaXXHOW POJU B PEIICHUH TI00AIBHBIX MpoOIeM
palMOHAILHOTO TPUPOOTIONB30BAHMUS, TTOMOJIHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpEeKHOTO
OTHOIIIGHUSI K TPHUPOJIE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWUW ISl TPUHSTHS TPAMOTHBIX pEIIeHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpemHero oOImiero ooOpa3oBaHMsI TPEAMET «XHUMHUS»
0a30BOr0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAay4YHBIC
IPEIMETHD».

OG61iee ynco 4acoB, OTBEICHHBIX IS U3YUCHHS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKON XMMUH

[Ipeamer opraHMYeCcKON XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHE B
MIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKUX
coenunenuii A. M. BytnepoBa, e¢ ocHOBHbIE NoJI0KeHUs. CTPYKTYpHBIE (hOPMYITbI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupuUKalMu OpraHuyeckux BeniecTB. HoMmeHknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BELIECTB M HX MPEBpAlCHUN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHNE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO0 OPraHUYECKUX BEILECTB
IpY HarpeBaHuM (IJIaBJl€HUE, OOYTIIMBaHUE U FTOPEHHUE).

Yriaesoaopoabl

ANKaHBI: COCTaB M CTPOCHHE, I'OMOJOTMYECKHH psax. Meran M 3TaH —
IOpOCTEHIINE TPEACTABUTENN AJTKAHOB: (PU3UYECKHE U XUMHUYECKUE CBOMCTBA
(peakuuu 3amMenleHusT W TOpPEHHUs), HAXOXKJIECHHE B IPUPOAE, IOJIYYEHHE U
IPUMEHEHNE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHNA psii. DTWIEH U NPONMWIEH —
HOPOCTEHIINE TPEACTABUTENN AJIKEHOB: (PU3UUYECKUE U XHMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHMS, TaJOICHUPOBAHMS, THIpaTalMd, OKUCICHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merunOyramueH-1,3: cTpoeHWe, BaKHEUITHE
XMMHYECKUE CBOMCTBA (peakuus nosuMepusanuu). IloryueHne CUHTETHYECKOIO
Kay4dyKa W pe3HHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOTUYECKUN psAll. ALETUIIEH
— MpOCTEUIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMHYECKUE CBOWCTBA (peakUWU TMJIPUPOBAHMS, aJIOr€HUPOBAaHUSA, THApaTaly,
rOpeHus), NOJy4YEHNUE U TPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMUMHUYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHUE. 107you:
cocmas, cmpoenue, uzuueckue U  XuMmudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOLyYeHue u npumenerue. TOKCUIHOCTH



apeHoB. ['eHeTmyeckass CBsI3b MEXAYy YIJIEBOAOPOAAMH, NPHUHAMICKAIIUMHU K
Pa3IUYHBIM KIIACCAM.

[IpuponHble MCTOYHUKM YriIeBOAOPOAOB. IlpupoaHbii ra3 U MOMYTHBIE
He(dTanble ra3pl. HedTte u ee mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTamuTU4yeckuil), nupoiu3. [IpomykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUI:
O3HAKOMJIEHHME C 00pa3llaMM IUIaCTMAcC, KaydyKOB U PpE3HHbI, KOJUIEKLIUHU
«Hepte» n  «Yroap», MOIEIMPOBAHME  MOJEKYJI  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJyYEHHE HTHIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacueTHble 3agaun.

Beluncnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Maccel, 00beMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepxkamue oprannyeckue CoeJHHECHUS

[IpenenbHble OQHOATOMHBIE CHHUPTHI. METAaHOI W DJTAHOJI: CTPOEHHUE,
¢uznueckre M XUMHYECKHE CBOMCTBAa (PEaKIMU C aKTHUBHBIMH METaJUIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JIOBEKA.

MHOroatoMHbl€  COHUPTHI. DTWICHIJIMKOIb W  [JIMIEPUH: CTPOCHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTIOATOMHbIE crnupThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIS.

®deHo: CTPOCHHE MOJICKYJBl, (PU3MUECKHEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts dpenona. [lpumenenue dpenona.

Anpnerunipl U Kemouwvl. DOpMalblIETH[, aLETAIBIETUI. CTPOCHHE,
¢uznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBJICHHS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHasi U
YKCYCHAsi KHCIIOTBI: CTPOCHHE, (PU3MUECKHE M XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /I Kjacca KUCJIOT, peakius dTepuuKaiim), morydyeHue U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHUCJIOTHI KakK MPEJICTABUTENIA BBICIIMX KapOOHOBBIX
KHUCJIOT. MbU1a Kak COJIU BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xupoB. buonorndeckas
POJIb KUPOB.



VYrneBogel: coctaB, KilacCU(pUKALMSA  yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelmmii MoOHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuoMm Meau(ll), oxuciaenue ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJICHHE B MPHUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupogHbie nonuMepbl. CTpoeHue Kpaxmaia u
Henono3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METObl HW3YYEeHMsI BEIIECTB M HX MPEBpalllCHM:
npoBeJieHne, HaOJI0JIEHHEe W ONMHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ATAHOJA
okcuaoM Menu(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) um ruapokcuaom wmemu(ll), B3aumojmeicTBHE Kpaxmajia € HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacueTHrble 3agaun.

Bobrluucnenuss mo ypaBHEHHMIO XHMHMYECKOM peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTAa PEaKLUMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOJYKTOB PEAKIINN).

A30TCcoaeprKalie OpraHuYeCKUue COeAMHEHUS.

AMUHOKHCIIOTBI KaKk aM(pOTepHbIE OpraHuyeckue coequHeHus. Pusndeckue
U XMMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TauluMHa). buonornueckoe
3HaYeHHE aMUHOKHUCIIOT. [lenTuabl.

benkun kak mnpupoaHble BBICOKOMOJIEKYJSIpHBbIE coeauHeHus. [lepBuuHas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypalysl, KaUeCTBEHHbIE peakLuy Ha OEJIKH.

OKCIIepUMEHTAJIbHBIE METOAbl M3Y4YEHMsI BEUIECTB U HUX IHPEeBpallleHUi:
HaOJII0/ICHNE U ONKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JCHAaTypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbIcOKOMOJIEKYISIDHBIE COeIMHEHMS

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEPUMEHTAJIBHBIE METObl HW3YYEHMsI BEIIECTB W MX MPEBpPALICHUI:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXIpeIMETHBIX CBA3EH NIPU U3YUYEHUU OPraHUYECKONM XUMUHU B
10 xyacce OCYHIECTBIIIETCS YEpe3 HCIOJIB30BAHHE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IOHATUN, TaK U MOHATUM, SABJIIOIIMXCS CUCTEMHBIMU U OTHEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKaLMs, NEPUOJUIHOCTb, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DJHEpPrus, Macca, aToM, OJJCKTPOH, MOJIEKYIIa,
HPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHoOe€ COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTHUBHbIE BemlecTBa (OENKH, YIIEBOJIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypcehl.

TexHonorus: NnUIIEBbIE NPOAYKTbI, OCHOBBI PALHMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHHU

XUMUYECKUNA dJaeMEeHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIusi aTOMOB.

[Iepuonnueckuii 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoOgUYECKOro 3akoHa U l[lepmoamdeckoil cucteMbl
xuMu4decknx meMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHUYECKUX D3JIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CIOXHBIX BEIIECTB IO TPYINaM M TEpUoaaM.
3HavueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBs3b. BuAbl XHMHYECKON CBSI3U
(koBaJieHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJIEHTHOM XWMHYECKOW CBsi3u (OOMEHHBII ©  JTOHOPHO-
akuenTopHbiil). Bogoponnas cBsi3b. BajneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIICTOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIICTKY.

[TondaTue o aucnepcHbIX cucTteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPBHL
MaccoBast 10J14 BEUIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxkiartypa
HEOpPraHUYECKUX BelecTB. ['eHeTMdeckas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumunueckas  peakuus. Kimaccudukanuss  XMMUYECKUMX — peakiuil B
HEOPraHWYECKON M OpPraHMYECKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKOpOCTh peakliid, €€ 3aBUCUMOCTb OT pazfNuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKOe paBHOBecue. DakTOphl, BIUAIOIIUE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiabHbIe U ciadbie ekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IIEJIOUHAS.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEeHHUS BEIIECTB M WX IPEBPAILCHUN:
neMoHcTpanus Taonmi «llepuoandeckas cucrema XuMudeckux anemeHToB JI. .
MeHnneneeBay, H3y4eHHE MOJEled KPHUCTAJUIMYECKUX PEIICTOK, HAOIIoJACHUE U
OTHMCaHue JEMOHCTPAITMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIWKATOpA, PEAKIMd HOHHOTO0 OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3muyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

PacuétHrie 3agaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUUYECKMX pEakluuii, B TOM 4YHUCIIE
TEPMOXMMHYECKUE PACUCThl, PACUCThl C HCIOJb30BAHUEM MOHSITHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi Xumus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuwogumueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONUsS HEMETauloB (Ha mpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUN  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHne BaKHENIINX HEMETAUIOB U UX COCTUHEHUM.



Meramisl. llonoxxenue meramnoB B Ilepuoanyeckoi cucTeMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHMS 3JIEKTPOHHBIX 00OJOYEK
aToMOB MetauioB. O0mme ¢guiznyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPUM, KaJIUi, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHus: MetauioB. llpuMeHeHne meTamioB B ObITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB MU HX MPEBPAILICHUN:
U3y4YeHHE KOJUIEKUUH «MeTamnsl U CIjiaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAOJIOJEHWE U OINHUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCHIA ATIOMUHHUSA C PacTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

PacueTHrble 3agaun.

PacuéThl mMacchl BemecTBa WM 00bEMa ra3oB MO WM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacueTbl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO
U3 BELIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MNPUHIUIAX T[POMBIIUIIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELLECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIC
MaTtepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKHA, HaHOMAaTepHallbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yIOOpeHHUSL.

XuMHUsST U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAYYHBINH (PakT, TUMoTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOII, PAIHOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEIWYHUHBI U CIMHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, OJKocucTeMa, Ouocdepa, MaKpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHYECKasT MPOMBINIJICHHOCTh, METAJUTyPrusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAsS
POMBIIIIEHHOCTh,  (DapMaleBTUUECKasl  MPOMBIIUICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsT TporpaMM CpefHero ooOImero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeIMETHbIM W  TpeaMeTHbM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS TNpeaMera «XUMHUs» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIM4YMe MOTHBAIMHU K O0yUEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUKA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NESTENHbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MpeAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOM JEATETbHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLIUOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HaealaMd POCCUHCKOTO TPaKJAHCKOro OOIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM ¥  TpPaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOIIMMHU  IMPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHS» OTPaKalT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM H TMPAKTHUYECKOW JEATEeIHLHOCTH
00y4aroUMXxcs Mo pean3alluyd NPUHATHIX B OOILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpakaaHCKOTr0 BOCMUTAHNS

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAIbHBIX HOPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YU4EOHOU EeSATEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HaCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPYECTBA B 00OJIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh pe3yJjbTat
JUTMTENIBHBIX ~ HAOMIONCHUHN, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYCHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMK O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBEICHMUS;

CIOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHbBIE C XUMHUYECCKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOC MOBEJIEHUE M TMOCTYIKH CBOMX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUNA 3TUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IEHHOCTeW 370poBOTO0 W Oe3omacHoro obpasza KHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY HU
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMacHOr0 OOpalleHHus ¢ BelleCTBaMHU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJJIEKTHUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIINUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPUATHS BPEAHBIX MPUBBIYECK (yMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) Tpy/10BOT0 BOCTIMTAHWS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKON
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JpPYyrUX BHUIAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUH IO XUMHUH;

YBaXXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBHUAYAJIbHOW TPAaCKTOPUU
oOpa3zoBanus, Oyaymied mnpodeccun M peaausaluud COOCTBEHHBIX >KU3HEHHBIX
IJJAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
norpedHocTel 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJ€COO0Pa3HOr0 OTHONIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa SKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTWKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JCUCTBUN, MPUHOCAIIUX BpPEd  OKpYKalolIeh
IPUPOJHON cpeqie, YMEHHUS MPOTHO3UPOBATH HEOJArONMpHUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MIPEIOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIBTYPHI,
OTbITa NS TETbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yYMEHHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEJIbHON, KOMMYHUKATUBHOW M COIMAIIbHON
NPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HIEOJIOTHH
xemodoouw;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CleUu(PUKH XUMUM Kak HayKd, OCO3HaHHS ¢ polid B
(GbopMHUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHM 1EJIOCTHOTO
NpE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TpoOJieM COXpaHEHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKICHHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMAaHUCTUYECKON HAMpaBICHHOCTH W Ba)XXHOW pOJIH B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBOM U
AKOJIOTUYECKO 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00ECHEYEHUH YCIOBUMN
YCHEIIHOTO TPyAa W OSKOJOTUYECKH KOMGBOPTHON IKH3HU KAXKIOTO HWICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMbl€ 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAOUIEro Mupa H
MIPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 0OOCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATENbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 1O XUMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCHoHATBHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA y‘le6HOFO npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (Me}KHpCJIMeTHBIG) 06III€Hay‘{HI)IC MMOHATHA, OTPAXKAKOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHBI MHpa H CH@HI/I(i)I/IKy MCTOJOB IIO3HaAHMHA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHEPIrusA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC IlefICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS M yYHUBEpCAJIbHBIC y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y49eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NO3HABaTeJIbHBIMH
JEUCTBUSIMH:

1) 6a3oBbIe JJOrHYEeCKHeE AeiiCTBHUS:

CaMOCTOSTENIbHO  (OpMyIHpOBaTH W aKTyaJU3WpOBaTh  MPOOJIEMY,
BCECTOPOHHE €¢ pacCMaTpUBaTh;

ONPENETATh LEH JEITEIbHOCTH, 3a1aBas IapaMeTpbl W KPUTEPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

KCTOJIb30BaTh MPU OCBOSHWHM 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapAKTEPHBIC MPU3HAKU MOHATHUA W yCTAHABJIMBATh UX B3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIACCU(PUKAIIMU BEIIECTB WU
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBS3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, II0
AQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUM CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOJIEIbHBIC MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas QopMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TMpU PEIICHUH Y4eOHBIX IMO3HABATENBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapAKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEA0BATEIbLCKHE eCTBHA:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkuuu;

dbopMynHpoOBaTh LIETU U 3a/1a4d UCCIEAOBAHUS, UCIIOJIB30BATh TOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBaHHBIE BOIMPOCHI B KAa4yeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOSTENIbHO TPOTHO3MPOBATh €ro pe3yibTaT, (HOpPMYIHpPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIHHO JTOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYCHUYECKOM HCCICAOBATEIBCKOM HM  IPOCKTHOMU
JESTENBHOCTH, TPOSBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PpEIICHUsI MPAKTUYECKUX 3a7ay, MPUMEHEHUIO pPa3IUYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmanueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX HWH(opmanuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpPKaHUS, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHaMM3upOBaTh WHPOPMAIIMIO PA3TUYHBIX BUIOB U (hopm
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH ec JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJsi BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEEIICHHOIO THIIA,;

MpUOOPETaTh OMBIT KCIOJB30BaHMUSI HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMaNbHYI0  (OpMY  MpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KayeCTBE CpeAcTBa NpU paboTe C
XAMHYECKOW HMH(POPMAIMEH: TPUMEHITh MEXIpPEIMETHbIC ((PU3HUECKUEe U
MaTEMaTUYCCKUE) 3HAKH ¥ CHMBOJIBI, POpMYJIbI, a00OpeBUATYpHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh UM MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJWYECKHUE CpEICTBA
HaTJISAHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH /Il CTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3ylbTaTOB MO3HABATEIBHON JESITEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSITECILHO MJIM COBMECTHO CO CBEPCTHHKAMU NP BHITIOJTHCHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIUPOBATH BBHIBOJIBI
o pe3yJibTaTaM IPOBEICHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajieHNe YHUBEPCAJbHBIMH PeryJISTHBHBIMHU 1€iiCTBUAMM:

CaMOCTOSITEJIbHO TUJIAHUPOBATh M OCYIIECTBISTH CBOIO IM03HABATENIBHYIO
JESTENbHOCTh, OMpenessss e¢ Iead M 3a7adyd, KOHTPOJIHUPOBATH U IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  aJlrOpUTM JACHCTBHMA IpHU
BBITIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTENbCKUX 3a/ad, BBIOMpAaTh Hambosee
3 PeKTUBHBIN CMOCO0 WX pEImIeHHs ¢ yYeTOM IIOJIYYEHHS HOBBIX 3HAHUU O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATETLHOCTH Ha OCHOBE CaMOaHalln3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS Kypca «OpraHudeckas XUMHUI»
OTPaXaroT:

c(hOpMHPOBAHHOCTh  TPEACTABICHHH O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPa, pPOJIM XHMHUU B TIO3HAHUM SIBICHUMN



npuposibl, B  (GOPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM /IS pEIlIeHHs] TPAKTUUECKUX 3a/1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BIAJICHWE  CHUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKIJIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUUYECKUUA DJIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas ¢opmyna (pa3BepHyTas U COKpallleHHas), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIA CKeNleT, (YyHKIMOHAJbHAS TpYIIIa,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUYECKUMA PsJI, TOMOJIOTH, YTIE€BOJOPOIHI,
KHACJIOPOJ U a30TCOJEpXKAllMe COEAMHEHHsI, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJAMHEHUS); TEOPUHU U 3aKOHBI (TEOPHUS CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHUHU; MHUPOBO33PEHUYCCKUE 3HAHUA,
JeXalne B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUH, (DAKTONOTHYECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYECHUU W
0€30MacHOM HCTOJb30BAHUNA BAXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEpHbIE MNPU3HAKU TOHSATHH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIIUE TMOHATUS TPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BATh XMMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (Pa3BEpHYTOH, COKpAIICHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB MW YPaBHCHUN XUMHUYECKUX PEaKIUH,
W3rOTaBIMBATh MOJENIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJIA WILTIOCTpAIlMU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYeCKUX BEIIECTB MO0 HX COCTaBy M CTPOCHUIO K ONpPENEICHHOMY
KJIAcCy/Tpynme CcoequHEHU (YyrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUSA, BBICOKOMOJIEKYJIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOOUTH TpHUBUAJbHBIE
Ha3BaHUs OTACJIBbHBIX OPraHUYECKHX BEIIECTB (ITUJIEH, MPOMUJIEH, AlCTHIIEH,
STWJICHTJINKOJb, TAHUIECPUH, (HEeHod, GopMaabAeThl, aleTanbIeTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsE KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmar, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XHUMHUYECKOH CBS3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuuyeckux BemiectB A. M. byTiiepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHUS MACChl BEIIECTB;

cOpMHPOBAaHHOCTh ~ YMEHHMH  XapakTE€puU30BaTh  COCTaB, CTPOECHHE,
dbu3nYecKkue M XUMHYECKHME CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, STWJIEH, MPOIMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, ATHJICHTJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalIbIETUl, MypaBbUHAsE M YKCYCHas KHUCIIOTHI, TJIOKO3a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTAa), WILTIOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHMSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Tb, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MEpPepadOTKU MU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYHCICHHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiuu 10 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIA MPOJAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMUU NIPU U3YyUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0/IeHne, U3MEpeHe, SKCIIEPUMEHT, MOJICITUPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHME 3HAHHS MJisi TPUHSATUS pEIIeHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MTPaBUIIa MOJIb30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00paTOpHBIM 00OpyJOBaHHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHI ITUTAHUPOBATH W BBHINIOJHATH XHUMHYECKUI
AKCIIEPUMEHT (TIpEeBpaIeHUs] OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, TIOJTyUYCHUE
STUJIEHA U W3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYEeCKUX
BEIIECTB, JCHATypalus OEIKOB MPH HArpeBaHWU, IIBETHBIC pEaklUu OEIKOB) B
COOTBETCTBHHM C TpPaBWIaMHU TEXHUKHA O€30MaCHOCTH TP OOpalleHuH ¢
BEIIECTBAMU U J1AOOpPaTOPHBIM OOOpPYAOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammucH YpPaBHEHHUN COOTBETCTBYIOIIUX
peaknuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpPEeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COONIOATh  MpaBWJIa  DKOJIOTHYECKH
1[€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEITEIBHOCTH B IEJAX
COXPAHEHHUsSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONPENEICHHBIX OpPraHUYECKUX
BEIECTB, MOHKUMas cMmbica nokaszatens [1/IK, moscusaTe Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPAILEHUS HX BPEAHOIO BO3JCUCTBUS Ha OpraHu3M
YEJI0BEKa;

Usl 0Oy4YaroIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAX IO3HAHMS BEILECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX M CHa0OBUASIIUX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias ¥ HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTb  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
Opupoabl, B (GOPMHUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOW TPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS TPAaKTHUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO W TPUPOIHOU
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHWYECKMX  3HAHWUM, KOTOpask  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKHI 3JEMEHT, aToM, H30ToI, S-, P-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIH 0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJI€HTHAsI, MOHHAS, METAJUIMYECKas, BOAOPOAHAs ), KpUCTAINIMYECKAsl pPELICTKa,
TUMBl ~XUMHUYECKHUX  PEAKLMH, PpacTBOp, IJIEKTPOIUTHI, HEIJICKTPOJIMTHI,
BJICKTPOJIUTHYECKAs] JTUCCOLMAILNSA, OKHUCIUTEIb, BOCCTAHOBHUTEJb, CKOPOCTH
XUMHUYECKOW pEakIMu, XUMHUYECKOE DPaBHOBECHUE), TEOPMH U 3aKOHBI (TEopHs
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckud 3akon [[. WM. Menpneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
MpYU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKUX SBIICHHH, (PAKTOJIOTHMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BXKHEUIIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MPU3HAKU TOHSATHM,
YCTaHABIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHSITHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  yPaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIIEeCTB (yrapHblil Tra3, yrieKUCHbId ra3, aMMHaK, TalieHas
W3BECTb, HETAIIICHAsI U3BECTh, MUTHEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAsS, METAJUTMYECKas, BOJOPOIHAS) B COCIUHEHUSIX, TUII
KPUCTAJUTMYECKOM PEIICTKH KOHKPETHOrO BeIeCTBa (aTOMHas, MOJCKYJIsIpHas,
MOHHAs, METAJTUYECKAsI), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCIUHCHUM;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIIC)KHOCTh
HEOPraHMYECKUX BEIIECTB [0 WX COCTaBY K ONPEACICHHOMY Kiaccy/Tpymre
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEpHBIE THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepmoanueckoil cHCTEMBI
xuMuueckux sjementoB JI. M. MennesneeBa, HCIONb3ysA IHOHATHSA «s-, P-, -
AJIEKTPOHHbBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
10 meprojiam u rpymnmam llepruoanyeckor CUCTEMbI XUMUYECKHUX d1eMeHTOB []. U.
Meneneena;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBS3M MEXKIYy HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIUU TIO0
pa3IUYHBIM TpU3HAKaM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCIICHHS JJEMEHTOB, 0OpaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, MOJIHBIE U COKPAIICHHBIE YPAaBHEHUS PEAKIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(OpPMHPOBAHHOCTL yYMEHUN TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIHNEC
KaueCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUUICCKUX
BCIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHH  pPACKphIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHHUS 3JCKTPOHHOIO OallaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pPEaKIUU OT PA3TMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniuim Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUYECKHE ITPOIIECCHI,
JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHUS CEPHOM KHUCJIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMECHHH TPOBOJIUTH BBIYMCICHHS C WCIOJb30BAHHEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUIN Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM O0BEMY OJTHOTO M3 YYACTBYIOUIUX B PCAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIB30BAHUS XUMHUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHEM, a TaKXKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHITOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHUN IUTAHUPOBATH U BBIMOMHATH XUMHYECKUUN
HKCIIEPUMEHT (Pa3oKeHUEe TMEPOKCHIA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOpA, BIUSHUE PA3NMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN peaxiuu,
peaknuu MOHHOTO OOMEHAa, KauyeCTBEHHBIE PEaKIUMu Ha cynbdar-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamibel» U «HemeTamnb») B COOTBETCTBUM C TMPAaBHIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIllEeHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BaHUEM,
MPEACTaBIATh PE3yJNbTaThl XHMHUYECKOTO OJKCIIepUMEHTa B (Qopme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uHOpMAINIO, TOYy4aeMyl0 U3 pa3HBIX HMCTOYHHUKOB (CpeICTBa MacCOBOU
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJATh  MpaBWia  JKOJOTHYECKU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX
COXPAaHEHHUsSI CBOEro 3J0pPOBbS U OKPYXKAIOIIEW MNPUPOJIHON Cpenbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS HA KMBBIE OPTaHU3MBbI ONPEIEICHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens IIJIK, moscHAT, Ha mnpumepax cHocoObl YMEHBUIEHUS U
MpeI0TBpalleHHs X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 00Oy4YaroIMUXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSMHM 3/10POBBSI: YMEHUE
NPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHWS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX M CHa0OBUASIIMX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3anvucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypens
Pa3nen 1. Teoperuueckue 0CHOBbI OPraHU4YecKO XUMUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo paznmeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYECKHE yriIeBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Wroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xane oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anbnerunpsl. KapOoHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Paznen 4. A3orconep:xaniue OpraHnuyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTBL. benkn 3
Wroro mno paznmeny 3
Pa3nes 5. BoicokoMoJieKyJIIpHbIE COeIUHEHUS

5.1 [Tmactmaccer. Kayayku. Bomokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uu@poBbIe
Ne i/ P Kourpoabsnbie | IIpakTnueckue (1ucbp )
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pasznen 1. Teopernueckue 0OCHOBBI XHMHH
Crpoenue aromoB. [lepuonnyeckuii 3akoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB 1. . MenneneeBa
12 Crpoenue BeutectBa. MHOroo6pasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEaAKINH 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMusi
2.1 Mertasbt 6
2.2 Hemeranbt 9 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Wroro no pazneny 17
Pa3zpen 3. XumMus u ;Ku3HbL
3.1 XUMHUS U )KU3Hb 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 3
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