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HHosicHuTEBbHAS 3aIIMCKA
[Iporpamma no XuMuM Ha ypOBHE CpeIHEro 001Iero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o6pa3zoBaHuu B
Poccuiickoit @enepannny», TpeOOBaHUMN K PE3yIbTaTaM OCBOEHUs (penepanbHOn
o0OpazoBaTeIbHOM IporpaMMebl cpeaHero oomiero oopazosanus (OOIT COO),
MpeacTaBleHHbIX B DeiepaibHOM TOCYyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COQ, ¢ yuérom Konuenuuu npenojjaBanusi yaeOHoro npeamera « X uMus» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepannu, peanu3yrommnx
OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIOkKEHUHN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @eaepanun Ha niepuo 10 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINpPEACICHUIO
oOuielt crpaTteruy 00y4eHus, BOCIUTAHUS M Pa3BUTHS O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBUIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMs, Pe3yabTaTOB OOy4deHHs] W TpeOOBaHM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XUMHUYECKOE o0Opa3oBaHue, noJryyaeMoe BBIITYCKHUKaMHU
o01reoOpazoBaTeIbHON OpraHU3aluM, SBJISETCS HEOTHEMJIEMOW YacThi0 HUX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM  peau3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH I[IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPO/IBI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYpPh
YelioBeKa, a TakKKe DOKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TpUpOAHON cpexe. Peamusyercs xumuueckoe oOpa3oBaHHe
o0ydJaromuxcs Ha YPOBHE CPEIHET0 OOIIero oOpa3oBaHMs CPEICTBAMHU YUEOHOTO
npeamMera «XUMHS», COJIEPKAHUE M TIOCTPOEHUE KOTOPOTO OIpPEIEICHbl B
nporpaMmMe MO XUMHHM C Y4€TOM CHEIU(PUKHA HAyKHM XUMUHU, €€ 3HAUYCHUS B
MO3HAaHUM TPUPOABI U B MaTepUAIbHOW JKM3HM OOILECTBA, a TaKXke C Y4ETOM
o0mMX MeJell M NPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeaHero obiero oopasoBanus B Poccuiickoii deneparmm.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyro poJib B
COBPEMEHHOM IMBWIM3ALIMK, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIBTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHHE PALMOHAIBHOIO HAYYHOI'O MBILIJIEHUS,
B CO3JIaHUE LEJOCTHOT'O MPEJCTABICHUS 00 OKPY’KaloIleM MHUpPE KaK O €IMHCTBE
IPUPOJBI U YEJNOBEKa, KOTOpoe (popMHpyeTcss B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOLIEr0 MHpA, OCO3HAHMS B3aWMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOW KYJIbTYpPbhl, HEOOXOJIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujaTenbHas, KaKk HaykKa BBICOKMX TEXHOJIOTHM HampaBlieHA Ha PEIICHUE
I00aTbHBIX MOPOOJIEM YCTOMYMBOIO PpPa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B coorBercTBMM ¢ OOmMIMMHM LEISIMU U TPUHIUIAMH CpEIHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHD
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI) WM Uil  BBIPAaOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMUS»  ABJSIIOTCS  0a30BbIe  KYpPChl  —
«Oprannueckass xumusi» U «OOmass W HeopraHWYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHUW U3 OOIICH XUMUU) U
opraHuyecko xumuu. opMHUpOBaHUE JAHHOW CHCTEMBbI 3HAHHN TPU U3YYCHUU
npenMera o0OecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0Jla K U3Y4YeHHI0 y4eOHOro wMarepuana © OOyCJIOBJIEHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXK€ Ha YPOBHE CTEPEOXMMUYECKUX M AJIEKTPOHHBIX
NpeICTaBleHut 0 CTpoeHuu BemecTB. CBeraeHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHudeckod XUMHUHM MOJYYarT pPAa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs MEPBOHAYAIBLHBIE
MPEICTABICHUS O XMMHUYECKOM CBS3H, KIaCCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLINH.

[lon HOBBIM yrioMm 3peHuss B mpeaMere «Xumwus» 0a30BOr0  YpPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH Ha YPOBHE OCHOBHOrO OOHIEro 0Opa3oBaHUs
TEOPETUYECKUN Marepuan # (PaKTOIOTHYECKHEe CBEACHHS O BEIIeCTBAX U
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmmas M HeopraHudeckas
XUMUSD» 00ydYaromuMcesl MPEJOCTaBIsAECTCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTHUYECKUX MO3UIUH,



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

Envnasa cucrema 3HaHMM O BaXXHEMILIMX BEILIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XMMUYECKHUX PEAKLUMSIX, UX CYUHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJICPKAHUS, HUMEIIMHUMHU KyJIbTYpOJIOTHYECKUI W MPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHMAHHUIO B3aUMOCBSI3U XUMHH C
OPYTMMH HayKaMH, PACKpBIBAIOT €€ pPOJIb B II03HABATEIBHONW U IPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHHUS K IMPOIECCY
TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0yiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HMH(POPMALUIO U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHWUW, PEUIEHUS WHTEIUIEKTYAJIbHBIX U
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enoM copepkanue yueOHOTo
npeamera  «XUMHS» ~ TaHHOTO  YpOBHS  M3Yy4YE€HUS  OPUEHTHUPOBAHO  Ha
dopMupoBaHue y 0O0y4YaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMAHMUS
¢unocopckux HAEH, TaKMX KaK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOJHBIX SBJICHUN MyTEM OKCHEPUMEHTAa H
pEelIeHHs] TMPOTUBOPEYM MEXIy HOBBIMM (akTaMH H  TEOPETUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpobdIieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4Jaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIbHBIX Y4YEOHBIX JCUCTBUHM, UMEIMUX 0a30Bo€ 3HAYCHHUE A
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUs MpodiieM, TOHWCKa, aHaiu3a W
00paboTku MHGOpMAIIHH, HEOOXOIUMBIX I MPUOOPETEHHUS OIbITa TPAKTUIECKON
U HUCCIIEN0BATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH BaXHOE MECTO B ITO3HAHUU
XUMUMU.

B mnpaktuke npenogaBaHus XMMUM Kak Ha YPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHUs, TaK U HA YPOBHE CpeIHETO 001Iero 00pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKHM LEeJeld H3Yy4eHUs NpeIMeTa HalpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTU TPAJAMIMOHHO NPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LEJEHd HU3y4YeHUs
IIPEIMETA SIBIJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHo AaHHOM TOYKE 3pEHMS IVIABHBIMU LEJSIMU W3Y4YEHHs IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBae (10 —11 ki1.) sBISIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHUYECKUX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpaA, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOEHHUE fA3bIKA HAYKH, YCBOECHUE W IOHMMAaHUE CYIIHOCTH AOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMid, HEOOXOIHUMBIX [JIsi MNpUOOpeTeHus
YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MTOBCEIHEBHOM )KU3HH;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOrO0 JKCIEPUMEHTa, COOJIIOJICHUEM  TPaBUII
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsny ¢ atum, coaepkarenpHas XapaKTEpUCTHUKA LIEJEH U 3a]1a4 U3Y4YCHUsI
npeaMeTa B IporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpenHero ooOmiero oopazoBanusi. CeroaHs B
NpernojaBaHud  XMMUM B OOJIbIIE  CTENEeHM OTHAETCS  MPEeANoyYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00II€00pa3oBaTEIbHON OpraHu3aliy, BIAJCIOIIET0 He
HAOOpOM 3HaHUM, a (YHKIUMOHAIBHOW TPaMOTHOCTBIO, TO €CTh Croco0aMu u
YMEHMSIMHU aKTUBHOI'O IOJYYEHHUs] 3HAHUM U IPUMEHEHUS UX B PEAJIbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBa3m ¢ oMM nOpu u3ydeHUH IpeaMeTa «XUMHUsS» JOMHUHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKUE 1NN U 3a]1a4H, KakK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHWE  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAaMOTHBIX
pelIeHNH B KOHKPETHBIX KU3HEHHBIX CUTYAlUAX, CBA3AHHBIX C BEIECTBAMU U UX
IIPUMEHEHHEM,;

GopmupoBaHue |y OOy4aromMXCsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIS paA3IMYHBIX BHJIOB
AESITEeNbHOCTU: pelIeHHus MpoOiieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOAMMBIX MJii NPUOOPETeHHs OMbITa JCSATENBHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B IIO3HAHMM XMMHH, a TaKXke JUIi OLEHKH C TO3ULHU
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHMW3M YEJI0BEKA U IPUPOIHYIO CPENyY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YYarOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIbHO NPHUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KHU3HCHHBIMHU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JIJIsl TIOMCKAa U aHallu3a Y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 0OYUAIOITUXCS ACCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, Ha0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTHU, KOTOPbIE 0COOCHHO
HEOOXOMMBI, B YAaCTHOCTH, TPU IUTAHUPOBAHUHM W TPOBEICHUH XUMHUYCCKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydamommxcs yOeXKJAEHHOCTH B  T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUH TI00AIBHBIX MNpoOIeM
palMOHAILHOTO TPUPOOTIONB30BAHMUS, TTOMOJIHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOro
OTHOIIIGHUSI K TPHUPOJIE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHMS TIOJYYCHHBIX 3HAHWUW JUIS TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueOHOM mane cpeaHero ooOIIero oOpa3oBaHMs TPEAMET «XHUMHSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMEeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
PEIMETHD».

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUHU, 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 Heneonto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue OCHOBbI OPraHNYECKOl XMMHHU

[Ipenmer oprannueckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHHH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHUS OPraHUYeCKUX
coenunenuid A. M. Bytieposa, e€ ocHOBHbIE noJIoKeHUs. CTPYKTypHbIE (OPMYJIbI
OpraHMYecKuX BellecTB. [ omomnorus, wu3oMepus. XHUMHUYECKass CBs3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3H.

[IpencraBienue o kinaccupuKalMM OpraHuyeckux BeniecTB. HoMmeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEMaTHYecKas) M TpPUBHUAJIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METObl HW3YYEHMs] BEIIECTB M HUX MPEBPAIllCHUA:
O3HaKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIUPOBAHUE MOJIEKY] OpPraHWYECKUX BELIECTB, HAOJIOJEHUE U
OMKMCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
[P HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psa. MeraH W 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuy 3aMelIeHus M TOPEHMS), HAXO0XKIAEHUE B MPUPOJE, IOIYYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTUIEH U MPONUJIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKeHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCICHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metmwnOyranuen-1,3: cTpoeHue, BaKHEHIIHe
XUMHYECKUE CBOWCTBA (peakius noiaumepusanuu). [lonydeHue CHHTETUYECKOTO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUH psAll. ALIeTUIICH
— MpOCTEMIINK NPEICTABUTENb AQJIKHUHOB: COCTaB, CTPOECHHE, (U3MYECKHE U
XUMUYECKHE CBOMCTBA (peaklUU TUJIPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XMUMHUYECKHE CBOMCTBA
(peakuuy raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHUE. 1071you:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NoayueHue u npumenenue. TOKCUYHOCTh



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

IIpuponHble MCTOYHUKM YriIeBOAOPOAOB. IIpuponHbiii ra3 u IOIYTHBIE
He(dTanble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HePTu:
MEPEroHKa, KPEKUHI (TePMUYECKUW, KaTAIUTUYECKU), mnuposu3. IIpoayKTsi
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHS BEIIECTB W UX MPEBPALICHUN:
O3HAKOMJIEHHME C oOpa3laMu IIJJacTMacC, KaydyyKOB M PpE3HHBl, KOJUIEKLUH
«Hedpte» n  «Yromp», MOIEIMPOBAHME  MOJEKYJd  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJyYEHHE HTHIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoaconepxkamue oprannyeckne CoeIHHECHUS

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON W 3TaHOJ: CTPOCHHUE,
¢usznueckre MW XUMHUYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMH METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), NpUMEHEHHE. BoaopoaHble CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTaHU3M YE€JIOBEKA.

MHOroatoMHbl€  COHUPTHL. DTWIEHIJIMKOJIb W  T[JUUEPUH: CTPOCHHUE,
¢usznueckre W XUMHYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO MICJIOYHBIMU
MeTajulaMi, KaueCTBEHHAas pEaklus Ha MHOIOATOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIS.

deHol: CTpOEHHE MOJICKYJbl, (QU3MYEeCKue M XUMHUUYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenne genona.

Anpneruapl U Kemouwvl. DopManbIerui, aueTadbAETHA: CTPOCHHUE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (peaklUMU OKHMCICHHUS U BOCCTAHOBJICHUS,
KAUECTBEHHBIE PEAKIMH ), [IOJyYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (pu3nueckue u XMMHUYECKHE CBOWCTBa (CBOMCTBA,
olmiue JIsl Kiacca KUCIOT, Peakius 3TepuuKalum), MoJIydeHne U MpuMeHEHue.
CreapuHoBasi U OJIEMHOBAas KHMCJIOThI KaK MPEICTaBUTENIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxHbIX 3¢upoB. XKupsel. ['uaponus xxupos. [Ipumenenne xxupoB. buonornueckas
POJIb JKHPOB.



VYrneBogel: coctaB, KilacCU(pUKALMS ~ YriaeBOAOB  (MOHO-, JH- H
nosiucaxapubl). ['moko3a — npocTelmmii MoOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBHE C
ruapokcugom meau(Il), oxucinenne ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B NPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnronos3a kak npupoaHsie noauMepbsl. CTpoeHHE Kpaxmana U
Henoo3bl.  Pu3nueckue M XUMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHMS BELIECTB W UX MPEBPALICHUN:
npoBeJieHne, HaOJI0JIEHHEe W ONMHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaYECTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJa
okcuaoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAacCTBOPOM OKCHJA
cepeopa(l) m ruapokcuaom wmemu(ll), B3aumojmeicTBHE Kpaxmajia € HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrle 3agaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOJTYKTOB PEAKIIUN).

A3zoTconepxaliye OpraHn4eCcKue COeIMHEHUS.

AMUHOKHUCIIOTBI Kak aM(pOTepHble OpraHnyeckue coeauHenus. dOusnueckue
U XMMUYECKUE CBOMCTBA aMMHOKHCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3Ha4ECHUE aMUHOKUCIOT. [lenTuast.

benku kak npupoAHBIE BBICOKOMOJIEKYJISApHBIE coeauHeHud. IlepeuuHas,
BTOPUYHAs M TpPETUYHAsl CTPyKTypa OeiakoB. XUMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/IEHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicOKOMOJIEKY IsIpHBIE COeIMHEHUS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPU3ALMS U TTOJIMKOHACHCALINS.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BEIIECTB M WX IPEBpAILECHHM:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3H.



Peanuzanus MeXIpeIMETHBIX CBA3EU IPU U3yYECHUNU OPraHUYECKOW XUMUU B
10 kmacce OCYHIECTBISIETCS 4Yepe3 MCMOJIb30BAHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHATUH, TaK W TOHATHM, SBIIONIMXCSA CUCTEMHBIMHU Ul OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: ABJICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KJIacCHU(pHUKaLUs, MEPUOJAUYHOCTh, HAOIIOICHHE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

®usuka: MaTepus, OHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYIa,
HSHEPreTUYEeCKUd ypOBEHb, BEILIECTBO, TeJ0, OO0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (M3MUECKHUE BEJIMUMUHBI U €TUHUIBI UX U3MEPEHUSI.

buonorusi: kinetrka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTHUBHbIE BemlecTBa (OENKH, YIIEBOJIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIe, TOILIMBO,
pecypcehl.

TexHOoNmorHs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlUMOHAJIBHOIO NUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPITAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHMHU

XUMUYECKUA dJIeMEeHT. AToM. Sapo aroma, U30TONbL. JIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIE OpOHUTaH, S-, pP-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIIHsi aTOMOB.

[Iepuonnueckuit 3akoH U [lepuonnueckas cucremMa XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMepuogudeckoro 3akoHa u llepuoamueckoil cucteMbl
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOICTB XHMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HavueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBSI3b. BHJIBI XUMHYECKOM CBS3U
(koBaJieHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJIEHTHOM XWMHYECKOW CBsi3u (OOMEHHBII ©  JTOHOPHO-
akuenTopHbeiil). Bogopoanas cBs3b. BajneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonsaTue o gucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOUAHBIE PACTBOPHI.
MaccoBast 10Ji BELIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenxkmnarypa
HEOpPraHUYECKUX BelECTB. [ eHeTM4ecKass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peaknus. Krnaccudukammss — XMMUYECKMX — peakluil B
HEOPraHWYECKON M OpPraHMYEeCKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3znudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKOe paBHOBecue. DakTOphl, BIUAIOIIUE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas nucconuarus. CuiapHble U cinadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IIEJIOUHAS.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEeHHUS BEIIECTB M WX IPEBPAILCHUN:
neMoHcTpanusa Taonmi «llepuoanmdeckas cucrema xumMudeckux siaementos /Jl. WM.
MeHnneneeBay, H3y4eHHE MOJEleH KPHUCTAJUIMYECKUX PEHIETOK, HAOIIOJACHUE U
OTHMCaHue JEMOHCTPAITMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIWKATOpPA, PEAKIUM MOHHOro OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnrlie 3amaun.

Pacu€Ttel 1O ypaBHEHMSM XMMHUYECKUX pEakiui, B TOM 4YHCIIE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thl C HCIOJIB30BAaHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilomoxxenue HemeraisioB B Ilepuogumdeckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nuYecKue CBOMCTBA HEMETANJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpuMepe
KHCJIOpOJ1a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJOT€HOB, CEpbl, a30Ta,
docthopa, yrimepomga M KpeMHHS) W HMX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHne BaKHENIINX HEMETAUIOB U UX COCTMHEHU.



Meramisl. llonoxenue meramnoB B Ilepuoandeckor cucreMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHMS DJIEKTPOHHBIX 00OJOUEK
aToMOB MetauioB. O0mme ¢guiznyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

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

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M HX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl ¥ CIUIaBbl», 00pa3lloB HEMETAIOB, PEIIECHHE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA ATIOMUHUS C PacTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuétnrie 3agaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIU OTHO
U3 BELIECTB UMEET MPUMECH.

XUMHSA U )KU3HD

Ponp xumun B oOecrnieueHUU 3KOJOTUYECKOM, SHEPreTUYECKON W MHUIIEBON
0e30MacHOCTH, pa3BUTHM MeAUIHUHBL [loHSATHE O HAydyHBIX METOAax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHLUIAX [POMBIILIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB M MaTEPUAIOB: BAXHEHIINE CTPOUTEIIbHBIE
Marepuainbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKdh, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JIEKTPOHUKH, HAaHOMAaTEpUallbl, OPraHMYECKUE U MHUHEpaJIbHbIC
yIOOpeHHUSL.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMPABUJIA HCHOJIB30BAHUSA JIEKApPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIb30BAaHUS TMPEMapaTOB OBITOBON XUMUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3H.

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

OOmme ecTeCTBEHHO-HAy4YHBIC TMOHSTHS: HAYyYHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(pUKalusi, MNePUOJUYHOCTh, HaOJIIOJICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHE.



dusnka: MaTepusi, SJHEPTHUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaTHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3NYCCKUE BEIMYMHBI M €AUHUIBI UX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpaIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIMBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsT MPOMBINIJICHHOCTh, METAJUTyPrysi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAsS
POMBIIIIEHHOCTh,  (DapMaleBTUUECKasl  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IMPErapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM cpefaHero oo6mero oOpa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbiM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcCTBUM € CHCTEMHO-IEATEIbHOCTHBIM MOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAaHHUE OOYYAIOIIMMUCA POCCUUCKOW TpaxKJaHCKOW HWJISHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTA M CaMOOIIPEICIICHHUIO;

HAJIM4YME MOTHBAIIMU K 00YUYEHUIO;

[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JTHUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromIMxcsi pPyKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IIETOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBHUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B
€ANHCTBE YYEOHOW ¥ BOCIUTATEIBHOM MESITEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HaealaMd POCCUHCKOTO TPaKJAHCKOro OOIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TOBEACHHUS,  CHOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeameTa «XUMHS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA I[TO3HABATEILHOW U MPAKTUYECKON JIESITEIbHOCTH
00yyaroUMxcs Mo peain3aluy IPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM 4YHCIE B
YacTH:

1) rpakaaHCKOTr0 BOCTIUTAHNS

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS. O COLUMAIbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEILHOCTH TNPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M TMO3HABATENIBHBIX 3a/a4, BBHIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUSI

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HaCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUM U TMPAKTHYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UTO JOCTIKCHHSI HAyKH €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOJIOJCHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa M TI03HABATEJIBHBIX MOTHBOB B TOJYYCHUH U TOCIEIYIOIIEM
aHanau3e MH(pOpMAIMU O TEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHMS, TUUECKOTO TTOBEICHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJEHHWE M IMOCTYIKH CBOMX TOBapHIIEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHME TMOCIEACTBHM 3THUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJbTYPbI 310POBbSI:

MOHMMAaHUS IEHHOCTeW 370poBOrO0 u Oe3omacHoro obOpasza KHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI 0€30MacHOTO OOpaIlleHHs C BEIeCTBAMU B  OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MpPaBWJI HHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPUSATHS BPEIHBIX MPHUBBIUEK (YMOTpEOICHHS
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) Tpy/10BOT0 BOCTIMTAHWS

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBaTEIhCKOU
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM HM  APYrMX  BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B pEIICHUHM MPAKTHUYECKUX 3aj]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYAY, JIOASM Tpylla U pe3ysibTaTaM TPYIAOBOH NESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYAJIbHOW TPAaCKTOPUU
oOpazoBaHus, Oyayiied mnpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU IIeJI€CO00Pa3HOr0 OTHOIIEHUS] K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJI00AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COLUATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIB30BAHUS JOCTIKCHUN XUMHUHU IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HENPHUATHS JICHCTBUN, TPUHOCSAIIMX BPEJ  OKPYXKaIOIICH
IPUPOJHON cpeqie, YMEHHsI MPOTHO3UPOBATh HEOJArompUsITHBIE SKOJOTHUUECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHHUS, SKOJOTUUECKON KYJIBTYPHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HAIPABJICHHOCTH, yYMEHHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO MPOTHUBOCTOSTH UACOJIOTUU
xemodoouu;

7) HIEHHOCTH HAYYHOT0 MO3HAHMS:

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

NOHMMAaHMUS CHeuu(PUKM XUMUM KakK HayKd, OCO3HaHHS €€ polu B
dbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3IaHUU IIEJIOCTHOTO
Npe/ICTaBlIeHUsI 00 OKPYXKAIOIIEeM MHUpE Kak O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICeHHH TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHHM IS COBPEMEHHOU
UMBWIN3ALUK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXXHOW poOJIH B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, OOECIEYEHUU YCIOBUM
YCHEIIHOTO TPyAa W OSKOJOTUYECKH KOMGBOPTHON IKH3HU KAXKIOTO HWICHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIPAaMOTHOCTU: TOHHMAaHUSA CYIIHOCTH METOJOB
MMO3HAHUS, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BaTh



MOJIy4aeMble 3HAHMS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS Je1aTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAy4yHbIX (DaKTOB M UMEIOIIUXCS JAHHBIX C LEJIbl0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIBCKON AEATENbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUU 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIM4HbIX cpepax MpoeccuoHanbHON
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YIIbTAThl OCBOCHUA y‘{€6HOI‘O npeamMeTa «XUMHUS» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA q)OpMI/IpOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (Me}KHpCJIMeTHBIG) O6III€Hay‘{HBIC MMOHATHA, OTPAXKAKOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHBI MHpa H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHUA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHCPIHsA, ABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, I[MPUHOUII, TUIIOTC3a, 3aKOHOMCPHOCTDb, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (HO3HaBaT€HLHBI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0OecrieurBaroIne dbopmupoBaHue (G YHKIIMOHAIBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PECHUECCKUE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHBIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPa’KAIOT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATCILHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NOo3HABaTeJbHBIMH
JEHUCTBUSIMH:

1) 6a30Bble JOrHYecKHne AelcTBHA:

CaMOCTOSITEILHO  (OPMYNHpPOBATH W aKTyaJIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENICNIATh eI JESITEIbHOCTH, 3aJaBas MapaMeTpbl W KPHUTEPUH HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHUHU 3HAHWN MPUEMBI JJOTMYECKOTO MBINIJICHUS —
BBIJICJISITh XapPAKTEPHbIE MPU3HAKKU TMOHSATUH W yCTAHABIMBATH UX B3aUMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU M KIAacCHU(UKAIIUU BEIIECTB M
XUMHUYECKUX PEAKIUM;

YCTAHABIMBATh TMPUUYUHHO-CIEACTBEHHBIC CBA3M MEXAY HM3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOIIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICTBHBIE MPEJCTABICHUS] — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUYecKkas ¢Gopmysia, YpaBHEHHE XUMHYECKOU
peakiuu — MpU pEelIeHWHd Yy4eOHBIX TMO3HABATENIbHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEA0BATEIbLCKHE eCTBHA:

BJIaJIETh OCHOBAaMHM METOJIOB HAYYHOIO MO3HAHUSA BEUIECTB M XMUMHUUYECKUX
peaxkuuu;

dbopMynHpoBaTh LIETU U 337a4d HCCIIEOBAaHUS, UCIIOJIb30BATh TOCTABIICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBaHHBIE BOIMPOCHI B KAa4yeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI Jisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
YUYEHUUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHUS HAOIIOAATh 32 XOJOM
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATh €ro pe3ynbTar, (popmynupoBaTh
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YIHTATOB UCCIIECIOBAHNUSA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperaTth OMNBIT YYEHHUYECKOW HCCIeNOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUs NPAKTUYECKUX 3ajlad, IMPUMEHEHUIO Pa3IuYHbIX
METOJI0B O3HAHUSL.

3) padoTa ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHWKAX WH(Mopmaruu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpPKaHUS, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh "
HENPOTUBOPEUYNBOCT;



(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3THMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpoOpManMU, HEOOXOAUMOW ISl BBIMOJHEHUS Y4YEOHBIX 3ajau
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT WCIOAB30BaHMUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH W PA3IMYHBIX IIONCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMaldbHYIO  GOpMy  TpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore cC
XHMHYECKOW HMHGPOPMAIMEH: TPUMEHATh MEXKIPEAMETHBIC ((DHU3udeckue u
MaTeMaTUYE€CKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJWYECKHUE CpEICTBA
HaTJISTHOCTH.

OBjajieHNe YHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOI TeMbl B XOJ€ AUaJIora W/UiH
JUCKYCCHHM,  BBICKAa3bIBaTh  HJIeH, (OPMYJIHPOBATH CBOM  MPEIONKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C TPE3CHTAlMeH pe3yJIbTaTOB TMO3HABATEIHLHON NESITEIHHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHHKAMU TPH BHITIOJTHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO UCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKkTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHHUM MyTEM COTJIACOBAHUS TMO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajileHUe YHUBEPCAJIbHBIMU PeryisiTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUJIAHUPOBATh M OCYIIECTBISTH CBOIO IM03HABATENIBHYIO
JEeSTENbHOCTh, OMpenessss e€ Ieau MW 3aJauyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  aJlrOpUTM JACHCTBHMA IpHU
BBITIOJTHEHWU Y4YeOHBIX M UCCJIENAOBATENbCKUX 3a7ad, BBHIOMpaTh HamOoJee
3 PeKTUBHBIN CMOCO0 WX pemeHHs ¢ y4€TOM IOJIYYeHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHall3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3yiabTaThl OCBOSHUS Kypca «OpraHudeckas XUMHUI»
OTPaXaroT:

c(hOpMHPOBAHHOCTh  TIPEACTABICHHMH O XUMHYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYyYHOW KApPTUHBI MHpPA, POJIM XHUMHUM B TIO3HAHUW SIBJICHUU



npuposibl, B (GOPMUPOBAHMKM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM /IS pEIlICHHs] TPAKTUUECKUX 3a/1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATaOIINE TMOHATHS (XUMHUUYECKUW DJIEMEHT, aToM, JJEKTPOHHas
000JI0YKa aToMa, MOJIEKYJIa, BAIGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIApHBIH 00BEM, YIJIEpPOAHBIA CKeNleT, (YyHKIMOHANbHAS TPYIIa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIIEBOIOPO/IbI,
KHACJIOPOJ U a30TCOJEpXKAllMe COEAMHEHHsI, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUMN S3bIK XWUMHUHU; MHUPOBO33PEHUYCCKUE 3HAHUA,
JeXalne B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUH, (PAKTONIOTHUECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJYYECHUU H
0€30MacCHOM HCTOJb30BAHUN BAXKHEHIINX OPraHUYECKHX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE NPHU3HAKH TOHSATHUH,
yCTaHABJIMBATh X B3aUMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOUIUE TMOHATHS MpPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJNB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M yPAaBHEHHM XMMHYECKUX pEaKIIil,
M3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JIS WILTIOCTPAIIUU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh W3YYCHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMNpEACIEHHOMY
KJIAcCy/Tpynme CcoeAuHEHU (yrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKallue
COEIMHEHUs, BBICOKOMOJICKYJISIPHBIE COEIUHEHMS), JAaBaTh KM Ha3BaHUA MO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpHUBUAJIbHBIE
Ha3BaHUsI OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWIIEH, MPOMWIECH, alEeTHUJICH,
STWJICHTJINKONb, TIHIEPUH, (HEeHod, GopMmanabaerus, aneTalbIeru, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTeapUHOBAsl KUCIOTa, TJIF0K03a,
bpyKTO3a, Kpaxmar, MeJIT0a03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuuyeckux BemiectB A. M. byTiepoBa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

cOpMHPOBAaHHOCTh ~ YMEHHMH  XapakTE€puU30BaTh  COCTaB, CTPOECHHE,
dbu3uYecKkue M XUMHYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, STWJIEH, MPOIMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metundyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATUJICHTJIUKOIIb,
IJIMLEPUH, (PEHOJI, aleTalbJeruj, MypaBbuHAas U YKCYCHas KHCIIOTBI, TJIFOKO3a,
Kpaxmall, IeJUTI0N103a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHMSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHHUKHU YTJIEBOIOPOTHOTO
Chlpbsi  (HeQTh, NPUPOJHBIA Ta3, yrojib), CHOCOOBI UX MEepepadOTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS IO XHMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IMPOJYKTa
peakIuu 10 H3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO U3 HMCXOJHBIX
BEIIECTB WJIA MPOJAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUYEHUU BEUIECTB U
XUMHYECKUX SIBIICHUN (HaOto/IeHne, u3MepeHue, SKCIIePUMEHT, MOACIUPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHHUS IS TPUHSATUS pPEIIeHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyaIlUsiX, CBSI3aHHBIX C BEIIECTBAMH U HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IATh TTPaBUIIa MOJIB30BAHUS XUMHUYECKOM
NOCyJIOH W Ja00paTOpHBIM 000pyJOBaHHWEM, a TakKXKe MpaBWiIa OOpaIeHUus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHI ITUTAHUPOBATH U BBIMIONHITH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHMYECKUX BEIIECTB NIPU HATPEBAHUH, MTOTYICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEIECTB, JCHATypalus OENKOB MPH HArpeBaHWUU, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBHHM C TpaBWIaMU TEXHUKH O€30MACHOCTH TIPU OOpalleHu:H C
BEIIECTBAMU H JTA0OPATOPHBIM O0OPYJOBaHUEM, TWPEACTABIATH PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATH XHMHUUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpPEACTBA MacCOBOM
uHopmanuu, UHTEpHET U Opyrux);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWIa  JKOJIOTHYECKU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX
COXPAaHEHHUSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEHUCTBHUS HA KUBbIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JCHCTBUS Ha OpraHu3M
YEJI0BEKa;

JUIsE 00YyYaromMXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHUE
OPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CHa0OBUASIIUX OOYYalolUXCS: YMEHHME HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaitns njs 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmerHble pe3ynabTaThl OCBOSHHS Kypca «OOmas W HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISAIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHWUW MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIS pelIeHUs TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO W IPUPOTHOMU
cpere;

BJIAJICHUE  CHUCTEMOW  XHMHWYECKMX  3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKHI 3JEMEHT, aToM, H30ToI, S-, P-, d-
AJICKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsl, HIOHHAs, METAJTIMYECKasi, BOJOPO/IHAS ), KpUCTAJIIMUECKas penieTKa,
TAMNBl ~ XUMHUYECKUX  PEAKIUHA, PACTBOP, DJIEKTPOJHUTHI, HEDJICKTPOJUTHI,
BJICKTPOJIMTHYECKAsT JUCCOLMALINSA, OKHUCIWUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEeakIMu, XUMHUUYECKOE DPaBHOBECHUE), TCOPMH U 3aKOHBI (TEopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckud 3akon [[. WM. Menpneneesa,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHCHHUS W MPEBPAILCHUS YHEPTUH
MpYU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3BIK XHMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE MOHUMAaHHS IPUUYMHHOCTH U
CUCTEMHOCTH XHMHYCCKUX SBJICHHH, (PAKTOJIOTHMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0€30MaCHOM MCIOJIb30BAaHUM BaKHEUIITMX HEOPTaHMYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIE MPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME TMOHITUS TPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XHMHYECKYIO CHUMBOJIMKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  yPAaBHEHUM  XMUMHUYECKUX  PEaAKLUH,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBbHBIX
HEOPraHWYECKUX BeUIECTB (YrapHblid ra3, YrJeKUCIbIA ra3, aMMHakK, TraméHas
W3BECTb, HETaIlIEHAs] U3BECTh, MTUTHEBAS CO/A, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMUECKasi, BOJOPOJHAS) B COCAMHEHUSAX, THUII
KPUCTAJUTMYECKOM PEMETK KOHKPETHOrO BeIeCTBa (aTOMHas, MOJCKYJIsIpHas,
MOHHAs, METAJTUYECKAsI), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCIUHECHUM;

c(hopMUPOBAHHOCTH YMEHUI yCTaHABJIMBATh MIPUHAIJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K ONPEACIEHHOMY Kiaccy/Tpymnre
coeIMHEHUN (MPOCThIC BEIIECTBA — METAUIBI U HEMETAJIIbl, OKCH/IbI, OCHOBaHUSI,
KHUCIIOTHI, aM(OTEpHBIE THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUU PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MeHnneneeBa U IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepmoanueckoil cHCTEMBI
XxuMuueckux djemeHtoB JI. M. MenpeneeBa, HMCIONB3Yys MOHATHS «s-, P-, -
AJIEKTPOHHbBIE opouTaNY, «QHEPTEeTUYECKHUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 meprojiam U rpymnmam llepuoanyeckon CUCTEMbI XUMUYECKUX d1eMeHTOB []. U.
Meneneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOM CBS3M MEXKJIYy HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(PUIIUPOBATH XUMHYECKHUE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollnX BEIIECTB, TEIIOBOMY
a3 ekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJISATh YPABHEHHsSI PEAKIHA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKPAIllEHHBIE YPAaBHEHUSI peakluii MIOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh YMEHUN TMPOBOIUTH PEAKIIMH, IOJTBEPKIAIOIIHC
KaueCTBEHHBI COCTaB pAa3jIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPaclO3HaBaTh
OTIBITHBIM TYTEM WOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh yYMEHHH pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPEACTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniuim Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEpPHU30BaTh XUMHUYECKHE ITPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJYYCHHUS CEPHOM KHUCJIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH TMPEIACTABICHUN 00 OOMMX HAyYHBIX NPUHIUAINAX H
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOIUTH BBIYHMCICHUS C HCIOJb30BaHHEM
TIOHSITHSI «MacCoBasi JIOJS BEIISCTBA B PacTBOpPE», OOBEMHBIX OTHONICHUH Ta30B
IpH XMMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO U3 YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO J1AOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHH ITUIAHUPOBATH U BBIMIONHITH XUMHUYECKUH
HKCIIEPUMEHT (Pa3oKeHUEe TMEPOKCHIA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOPA, BIUSHUE PA3NIMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pPEaKInu,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIuu 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 OOPAIIEHUH C BEUIECTBAMHU U JTA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTaBIATh PE3yJNbTaThl XHMHUYECKOTO OJKCIIepUMEHTa B (Qopme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHOpPMAINIO, TOYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOU
KOMMYHUKaIuu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJATh  MpaBWia  JKOJOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY W TPYJOBOM JAESATEILHOCTH B LEIAX
COXPAHEHHUSI CBOEro 3J0pPOBbS M OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mpuMepax CIocoObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs O0y4YaroIIMXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSMH 370POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CHa0OBUASIIMX OOYyYalolUMXCS: YMEHHME HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns njs 3anmucu XMMHUUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypens
Pa3znen 1. Teoperuueckue 0CHOBbI OPraHUu4ecKOi XUMHH
[Ipenmet oprannueckoi xuMuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo paznmeny 3
Pa3nen 2. YraeBogopoabl
2.1 [IpenenbHbIC YTIE€BOIOPOABl — ATKAHBI 2
29 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTHYEeCKHe yrieBOA0POIbI 2
24 [IpupoaHble UICTOYHUKHU YTIIEBOAOPOOB U 3 1
HX mepepadboTKa
Wroro no pazneny 13
Pa3nen 3. Kuciopoacoaepxane oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3zoTconepxaiinue OpraHuvecKue coenHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro mno paznmeny 3
Pa3nes 5. BoicokomoJiekyJisipHble cOeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne i/m Konrpoabubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pasznen 1. Teopernueckue 0OCHOBbBI XUMUH
Crtpoenue aroMoB. [lepuoanueckuii 3aKoH
11 u Ileproanueckas cucTeMa XUMHYECKUX 3
anemenToB /1. . MenneneeBa
12 Crpoenue BeutectBa. MHOroo6pasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEaKIINH 6 1 1
Hroro mo pazaeny 13
Pa3nen 2. Heopranuveckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIIECTB
Wroro no pazneny 17
Pa3pen 3. Xumus 4 ;Ku3Hb
3.1 XUMHUS U )KU3HD 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3







IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
n/n Tema ypora Bcero Konrpoapubie | Hpakmirieckie H3yyeHusi = oOpa3oBareibHbIE
padoThI padoTbl pecypens
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coenuHenuit A. M. bytneposa, e€ 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencrasienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. HomenknaTypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHMs OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeime 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOIICTBA 1
7 OTUIIEH U TPONWIEH — MPOCTEHIINE 1
MIPE/ICTaBUTENIH aJTKEHOB
8 IIpaktuyeckas padota Ne 1. «Ilomxyuenue 1 1
STWJIEHA U U3yYEHHUE €r0 CBONCTBY
Ankaauensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHbIL




AJIKMHBI: COCTaB U 0COOCHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKUH psifI. ATleTHIIeH —
MPOCTEUILINI MPEICTABUTEIb AIKUHOB

11 Brruncnenus o ypaBHEHUIO XUMUYECKOM
peaxiuu

12 ApeHnbl: 0eH30.1 U TOJIy0oJ1. TOKCUYHOCTb
apeHoB

13 ['enernueckas cBs3b YrieBOAOPOIOB,
MpUHAUIEKALTUX K PA3IMYHBIM KJ1accaM
[IpupoiHBIE HCTOYHHKH YIIIEBOJIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U MPOJYKTHI €€ epepadoTKu
[Ipupo1HBIE KICTOUHHUKH YTJIEBOIOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
rasbl, HeQTh ¥ IPOYKTHI €€ epepadOTKH

16 KonTponpHas pabota no paszaeny
«YTI€eBOAOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
METaHOJI 1 3TaHoJ1. BosiopoiHast cBsi3b

18 MHOroaToMHBbI€ CIIUPTHL: STUICHIJIUKOJIb U
TJIULEPUH

19 @DeHoJI: CTpOeHHE MOJIEKYJIb, (pU3nuecKue
U XUMUYECKUE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: opManbIeru v
aneTanpaeru. AleToH

21 OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBbBIE
KHCIIOTBI: MypaBbUHAsl U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBDY

CTCapI/IHOBafl 1 OJICMHOBAaA KHCJIOTHI, KaK

23 MIPEJICTAaBUTEIH BBICITUX KApOOHOBBIX
KHUCJIOT

24 MBpbL1a KaK COJTHM BBICIITUX KAPOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnoxHbie 3(DUPBI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MIPOJIHA3 CIIOKHBIX
3¢upoB

26 JKupsl: ruaposn3, MPUMEHEHHE,
OuoJoruYecKas poJib KHUPOB
VYrneBozpl: cocTaB, KilaccupUKaIIus.

27 Baxwueiinne npecTaBUTENN: TIII0K03a,
dbpykTO3a, caxaposa

o8 Kpaxman u riemiroio3a Kak mpupoIHbIe
TTOJITUMEPBI
KonTtponbHas padoTa mo pazaeny

29 «Kucnopozcoaepxaiiye opraHuaecKue
COEIUHEHUS

30 AMUHBL: METHIAMHUH U aHUIHNH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OpPraHUYECKHUE COCTUHEHUS, UX
ouoJsornyeckoe 3Havenue. Ilentuanl

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COeTMHEHUS

33 OCHOBHBIC IOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUIA

34 OcCHOBHBIE METOABI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUMN.

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

34




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2TIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMAa XMMHUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX PJIEMEHTOB M MX COEIUHEHUI 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3jaeMmenToB .M. Meneneena B
Pa3BUTUU HAYKH

Crpoenue BeliecTBa. XMMHYECKas CBA3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH cBsi3u. BogopogHas cBs3b

BasieHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 10715 BellleCTBa B pacTBOpC




Knaccugukanus 1 HoMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukanus XAMHIECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLCHUS YJHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble PeaKIUH.
XUMHYECKOE PaBHOBECUE

10

[IpakTueckas padora Ne 1. «Bnusiaue
pa3nUYHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['napom3
OPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHCIHUTENBHO-BOCCTAHOBUTENIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KontponsHas pabora no pasueny
«TeopeTrnyeckre OCHOBBI XUMU

14

Mertanisl, ux nonoxkenue B [leproauaeckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mue puznvecKre cBONCTBa
METaJJIOB




15

CrninaBel METAJIIOB. DJIEKTPOXUMUYECKUH Psift
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
METAJUIOB (HATPH, KaJIWH, KaIbI[Ui, MATHUH,
AIIOMHHUI) U UX COETMHEHUN

17

XHUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, XKEeJIe3a U UX
COCIMHEHU I

19

[Ipaktudeckas padota Ne 2. "Pemrenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Meramb"

20

HemeTtamnel, MX I0OJI0KEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIJIOB.
ANoTponus HEMETAIJIOB (Ha MpuMepe
KHCJIOpoJia, cephl, (hochopa u yrieposaa)

22

XHUMHUYECKUE CBOMCTBA raJIOTeHOB, CEPHI U UX
COCTMHEHUN

23

XHUMHUYECKHE CBOMCTBA a30Ta, (hochopa u ux
COCTMHEHUN

24

XHUMHUUYECKUE CBOMCTBA YIiIepoaa, KpEMHHUS U
HUX COeIUHEHUN

25

[IprmeneHnne BaXXHENIIMX HEMETAJIIOB U UX
COeIMHEHUI

26

O00011IeHHE U cUCTEMATU3ALUS 3HAHUI 110




Tteme «Hemertamnel». Beruncinenus no
YPABHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padota Ne 3. «Pemienne

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1
"Hemetamibr"»
KoHnTponsHas padorta o tTemam «MeTamibhy

28 n «Hemeramieny/Beepoccuiickas 1
IpoBepoyHasi paboTa

29 Heopranndeckne u opraHudecKrue KACIOTHI. 1
Heopranudeckne u opraHidecKrue OCHOBAHHUS
AMmpoTepHBIC HEOPTaHUYECKHUE U

30 opraHuueckue coeiuHeHus. ['enernyeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xuMuM B 00eciedeHNH SKOJIOTHUECKOM,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEAULIUHBI
[IpencraBnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIUITIAX IPOMBIIUIEHHOTO MOJYYeHUS 1
BYKHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHUAJIOB 1

34 XUMHS ¥ 3J0pPOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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