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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE cpeaHero oOuiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3ylbTaTaM OCBOCHMS
dbenepanbHOl 00pa30BaTENbHONW MPOTrpaMMbl CpEIHEro O0O0Iero oO0pa3oBaHUS
(®OIT  COO), npencrapnenHeix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBatenbHOoM cTangapte COO, ¢ yuétom KoHueniuu npemnojaBaHust yueOHOTo
npeaMeTa «XuMus» B 00pa3oBaTeslbHbIX opranuzanusax Poccuiickoit denepanuu,
peanu3yronX OCHOBHbIE 00pa30BaTebHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctparerum pa3Butus Bocrnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
rojga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pPa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oOmielt cTpaTteruy 00y4eHusl, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yuebHoro npeamera «Xumus» aist 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMs, pPe3yabTaToB OOy4deHUs: W TpeOOBaHUN K YPOBHIO TMOJATOTOBKHU
BBIMTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alMM, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpINAIONIMM JTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTypbl
YeJI0BeKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TIPUPOJHON cpene. Peanusyercss xummudeckoe oOpa3oBaHHe OOydYaronIuxcs Ha
YPOBHE CpeHEro 001ero 0o0pa3oBaHus Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « X UMHS»,
COJIEp’)KaHHE M TOCTPOCHHE KOTOPOro OMNPEAENICHbl B IPOrpaMMe MO XUMHHU C
yuéToM crneuuUuKy HayKu XUMHHM, €€ 3HAaueHUs B MO3HAHUM TNPUPOABl U B
MaTepuaabHON )KM3HHU OOIECTBA, a TaKXKe C Y4ETOM OOIIMX LieJeil U MPHUHIIUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEIHEro  OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITMBUIIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOW KYyIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMHUPOBAHHE PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHHUS, B
CO3/1aHHE IIEJIOCTHOTO TPEACTaBICHHUS 00 OKpYXKalolleM MHUPE KaK O €IUHCTBE
NPUPOJBI U YeNOBEKa, KOTopoe (OpMHUPYETCS B XHUMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIErO0 MHUpa, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMH IIPUMEHEHUS.



TecHO B3aUMOJECUCTBYS C APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujlaTeNibHasl, Kak HayKa BBICOKMX TEXHOJOTUM HalpaBlieHa Ha pelieHue
I00aIbHBIX MOPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBHM ¢ OOmMMMHU LEISIMU U TPUHIUIIAMH CpEIHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJIOTKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitonuMu  TipeaAMeTa  «XUMUSD»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmas W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHCHTOM COJICPYKaHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAaHUU M0 HEOPTAaHMYECKOW XUMHUHM (C BKJIIFOUCHUEM 3HAHUN M3 OOIIEH XUMUU) U
opraHuyecko xumuu. OOpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHUW MPU H3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» copMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOI0 TIOJIXOJla K M3Yy4YeHHI0 Yy4eOHOro Marepuana u oO0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUW  HaA  ONpeAeNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOl XHWMHH BEIIEeCTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKMX M  AJIEKTPOHHBIX
npe/ICTaBlIeHUH 0 CTpoeHuu BerecTB. CBeeHust 00 N3ydaeMbIX B Kypce BeIIecTBaxX
JAIOTCS B PA3BUTHH — OT YTIEBOAOPOJOB JO CIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHUH  [OJYyYarOT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEepBOHAYAIbHBIC
MPEICTABICHUS O XMMHUYECKON CBSA3M, KIACCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

Ilog HOBBIM yrjioM 3peHus B IMpeaMere «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbII Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepuan © (PaKTONOTMYECKHUE CBEJACHUS O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl TPEIOCTaBISAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJOTUUYECKUX MO3UIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKUMA 3TOro 3akoHa — OT
000011a011Iel 10 O0BSACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOoTeKaHus AomnonHseTcs B Kypcax 10 u 11 kinaccoB aneMeHTamMu
COJICpKaHMsI, UMEIONIUMU KYJIbTYPOJIOTUUECKUNH M TPUKIATHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHUIO B3aUMOCBSI3M XMMHHU C JIPYTUMU HayKaMu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHOU U NIPAKTUUECKOU JAESITEIIbHOCTHA YEI0BEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU
U IPAKTUYECKUX MPWIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHLCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICITUBATH UHPOPMAIUIO U TPUMEHATH €€ JJ1sI TOMOJTHEHUS 3HAHUM,
pelIeHrs UHTEIJIEKTYalIbHBIX U DKCIIEPUMEHTAIBLHBIX UCCIIEI0BATEIbCKHUX 3a1a4. B
IIEJIOM COJEp)KaHHEe y4eOHOro mpeameTa «XHUMHsS» JaHHOTO YPOBHS H3Yy4YCHUS
OPUEHTHPOBAHO Ha (hOPMUPOBaHKE Y 00YUAIOIMIMNXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHus (GUIOCOPCKUX HUJIeH, TaKUX Kak: MarepuagbHOe EIUHCTBO
HEOPTraHUYECKOTO M OPTaHMYECKOTO MUpPa, 00YCIOBIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, II03HABAEMOCTh MMPUPOTHBIX SIBJICHUN MyTEM dKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYMM MEXIYy HOBBIMU (DakKTaMU U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpobIieM, a
TakKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TEXHOJOTUN U MaTEPHUAJIOB.

B nmnane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS U COLMAIIM3AINU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOIXOAbl K OIpPEaeNICHUIO
colepKaHUsl M TOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBalOT (popmMupoBaHue
YHUBEPCAJBHBIX YUEOHBIX IEUCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE ISl PA3INYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoliieM, TIOWCKa, aHaiu3a W 00paboTKu
uHopMalMK, HEOOXOMUMBIX JUIsI TPUOOPETEHUS ONbITa MPAKTUICCKOU U
HCCIIEIOBATEIbCKON JEATEeIbHOCTH, 3aHMMAIOIIE Ba)XKHOE MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenojaBaHus XMMHHM KakK Ha YpPOBHE OCHOBHOTO OOILETO
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEIHET0 0OIIETro 00pa30BaHMs, IIPH ONPEICICHUH
COJIEpKAaTENIbHOM XapaKTepUCTUKU LeNed H3y4YeHHUs MpeAMEeTa HampaBlICHUEM
MEPBOCTENIEHHOM 3HAYUMOCTU TPAJUIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KydbTypbl. C
METOJIMYECKOW TOYKM 3PEHHSI TAKOW MOAXOJ K OINPEACIICHUIO LENEH H3YyUYEHUsS
MpeaMeTa SBJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHUs TVIABHBIMHM ILIEJISIMH HM3YYEHHs MpeaMeTa
«Xumus» Ha 6azoBom ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxHeHien
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
J€eXaT KIIOYEBble TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKAa HAyKH, YCBOEGHHWE W IMOHUMAHUE CYIIHOCTH JOCTYMHBIX
0000111eHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH HX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3zBUTHUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMUYECKUX PEAKIUH, HEOOXOIMMBIX JUIsl MPUOOPETEHUS YMEHU
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBJICHUH, UMEIOIIUX
MECTO B MPUPO/JIE, B MPAKTUUECKON 1 MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB ACATEIBHOCTHU, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHMYECKOTO DJKCHEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepskatenbHas XapaKTepUCTUKA 1IeJied U 3a/1ad U3y4eHHs
npeIMeTa B MporpaMMe Mo XMMUU YTOUHEHa U CKOPPEKTUPOBaHAa B COOTBETCTBUH C
HOBBIMH TPUOPUTETAMHU B CUCTEME cpefHero obmiero oOpaszoBanusa. CeronHs B
NPEeToaBaHuy XUMUU B OOJIbIIEH CTeTeHH OTAAETCS MPEANOYTeHUE MPAKTUYECKON
KOMIIOHEHTE colepKaHusi OOy4eHMsl, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIETO0 HE HaOopoMm
3HaHWM, a (PYHKIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U yMEHHUSIMHU
AKTUBHOIO MOJy4YEHUs 3HAHUN U MPUMEHEHUS X B peabHOM XKU3HU ISl PEIIeHUs
PAKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM Npu U3yHYeHUH TIpeAMETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamus 00y4yarouuxcsl K YCJIOBHSIM TWHAMUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO I'PAMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYalLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBaHue 'y 0Oy4aroOmIMXCsi  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHMBEPCAJIbHOE 3HAYEHUE JMJISI Pa3IUYHBIX BHJIOB
AESITEeNbHOCTU: pelIeHHus MpoOiieM, MOUCKa, aHalu3a U 00paboTKu MHQOpMAIHH,
HEOOXOIUMBIX TSI TPUOOPETSHUS OMBITA eI TEILHOCTH, KOTOPast 3aHUMAET BAXKHOE
MECTO B IO3HAHWU XHMMHH, & TAKXE Uil OLUEHKH C TMO3UIHUI 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPYECKUX
CoCcOOHOCTEN 00YUYaIOIIMXCS: CHOCOOHOCTH CaMOCTOSITENBHO IPHUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEHHBIE MH(OPMAIIMOHHBIE TEXHOJOTUH JUIsI TIOWCKA M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHYOPMAIMKA XUMHYECKOTO COJIePIKaHuUs;

dopmMupoBaHUE U pa3BUTHE Y 00yYAIOIIUXCS ACCOIMATHBHOTO U JOTHYECKOTO
MBIIUICHHS, HA0II01aTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO
HEOOXOANMBI, B YaCTHOCTH, NMPH IJIAHUPOBAHUH U TIPOBEACHHH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydYarommxcsi YOeKIEHHOCTH B T'yMaHHUCTHYECKOH
HANpPaBJICHHOCTH XUMHH, €€ BaXXHOW pPONHM B PEHICHWH TI00aIbHBIX MPoOsieM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHUS, TIOTIOIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe NPUOOPETCHHUS OIbITA
UCIIOJIb30BAHMS TIOJYYCHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX PEIICHUW B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B ydeOHOM maHe cpeaHero oOmero oOpa3oBaHHs TpeAMET «XUMHU
0a30BOTr0 ypOBHS BXOJHT B COCTaB MpeAMETHOW obnacth «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO61iee uncio 4acoB, OTBEEHHBIX JIJISl M3yUYEeHUS XUMUH, HAa 0a30BOM ypOBHE
cpeaHero ooiero oopasoBanus, coctasisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue OCHOBbI OPraHMYECKON XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIY4YeHHH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUs OpraHuyecKuX
coenunenuid A. M. Bytneposa, e€ ocHOBHbIE NoJI0keHUsI. CTPYKTYpHBIE (POPMYITBI
OpraHMYecKuX BellecTB. [omosorus, wu3zomepus. XUMHUYECKas CBsSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBinenue o KiaccupuKaluU OpraHUYecKux BeriecTB. HoMeHkmatypa
OpraHMYeCcKUX COEJUHEHUM (CUCTeMaTHYecKas) W TpHUBUAIbHbIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METObl HW3YYEHMsI BEIIECTB M HUX MPEBPAIllCHUA:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTEpUalaMU Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OpPraHUYECKHUX BEIIECTB, HAOJIOJECHUE M OIMUCAHUE
JEMOHCTPALlMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMd psa. MeraH u 3TaH —
OPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuy 3amMenieHus W TOPEHMS), HAXO0XKAEHUE B TMPUPOAE, IOIYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKeHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCICHUS U
MIOJINMEPU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merunOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmuMepusanuu). IlomydeHne CHHTETHYECKOro
KayudyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIIEH
— TMpPOCTEHIINN MpeAcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTaIUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOJYyYEHUE U NpUMEHEHUE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMmudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), noAyYeHue u npumenerue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIIEKANMMHA K Pa3InYHbIM
KJIaCCaM.

IIpuponHble MCTOYHUKM YriaeBOAOPOAOB. IlpupoaHbli ra3 U MOMYTHBIE
He(dTanble ra3pl. HedTe u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TePMUYECKUM, KaTamuTU4yeckuil), nupoiu3. [IpoayKkTbl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
O3HAKOMJIEHHE C 00pa3liaMH IIacTMAace, KayuyyKoB U pe3uHsl, kosuiekuuu «HedTb»
U «YTOJb», MOAEIUPOBAHUE MOJIEKY] YIVICBOAOPOAOB U IaJOr€HONPOU3BOAHBIX,
POBEJICHNE MIPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YYEHUE €ro CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (Maccel, 00bEMa,
KOJMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEaKIUN).

Kucaopoaconep:kamue opranudeckue coeIMHeHN s

[IpenenpHble OMHOATOMHBIC CHOHPTHI. MeETaHOJ W JTAHOJ: CTPOCHHE,
bu3ndeckue W XUMUYECKHE CBOMCTBAa (peakiuu C aKTUBHBIMH METaJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoaopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COHUPTHI. DTUJIEHIJIMKOIb W  [JIMIEPUH: CTPOCHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaklus Ha MHOTOATOMHbIE CHUPTHI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoy: CTPOCHHWE MOJCKYNbl, (HU3NYECKUEe M XUMHUYECKHE CBOWCTBA.
Tokcuunocts dpenona. [lpumenenue dpenona.

Anpneruapl U kemouvl. DopMalblieTH[, aleTalbJAETHA: CTPOCHHUE,
¢usznueckre M XMMHUYECKHE CBOMCTBA (PEAaKIMU OKHCIICHHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpEJIeTbHBIC KApOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (PU3ndecKkne U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OoOIUeE AJIs
KJIacca KUCIIOT, Peakius dTepuukanuu), molydeHue u npuMmererne. CTeapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxHbIX 2¢upoB. XKupsl. ['uaponus xupos. [Ipumenenne xupoB. buonorndeckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, kiaccudukauus — yrieBogoB  (MOHO-, Ou- U
nojucaxapuipl). ['mroko3a — mpocTerImii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, GPU3UYECKUE U XUMUYECKHUE CBOIMCTBA (B3aUMOACHCTBUE C TUIPOKCUIOM
menu(Il), okucienne amMuauHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHue,
OpO’KEeHHUE TII0KO03bl), HAX0XKICHUE B IPUPO/IE, IPUMEHEHHUE, OMOIOTHYECKasl POJIb.
dotocuHTe3. DpyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemntonosa kak npupoansie nonumepbl. CTpoeHHe KpaxMalia u
1neutoa036l.  dU3nMdyeckue M XUMUYECKHE CBOMCTBAa Kpaxmaina (TUIPOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

DKCIMIEPUMEHTAIbHBIE METOJIbl HM3YYCHHUS BEIIECTB M HX MPEBPALLICHUN:
poBeJcHUE, HAOIIOJIEHUEe U ONMUCAHHWE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCJIEHHE STaHOJa
okcugom Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKUCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3zammoneicTBUE Kpaxmalia ¢ HOJIOM),
IPOBEICHUE TTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrnie 3agaun.

Borluncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU 0 M3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxkanmue OpraHu4YecKie COeIMHEHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHBIE OpraHudYecKue coequHeHusl. Guzndyeckue u
XMMHYECKHUE CBOMCTBA aMHHOKHCIOT (Ha mpuMmepe TriuiHa). buomornueckoe
3HAYEHHUE aMUHOKUCIIOT. [lenTuasbl.

benkyn kak mNpuUpOJIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuunasi,
BTOpUYHAST M TPETHUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB W MX IPEBpALLCHUN:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HArpeBaHUMU, IBETHHIE PEAKIIUU OCIIKOB.

BbicokOMOJIEKYJIAPHbIE COeIUHEHUS

OCHOBHbBIE TOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALINKU, CPEIHSS MOJEKYJISIPHAS
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYIISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB W MX MPEBpalICHUN:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHbIX CBSA3EH NMPU U3YUYEHUU OPraHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISIETCS UYEpe3 HCIOJB30BaHME KaK OOMIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU IJI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHA: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3A,
3aKOH, TEOpHs, aHaJM3, CUHTE3, KJIacCU(pUKalusi, NepUOIUYHOCTb, HAOIIOAEHNE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, OSHEprus, Macca, aToM, DJEKTPOH, MOJIEKYIIa,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, Te€lO, OO0BEM, arperatHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTHBHBIC BellecTBa (OCNKH, YTJIEBOABI, JKUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: TNUIIEBBIE TMPOIYKTHl, OCHOBHI PAallMOHATHLHOTO MHUTAHHS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIC U KOCMETHUYECKHE Tperaparhl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAA XUMMUA

TeopeTnyeckne 0CHOBBI XUMHH

XUMUYECKUA 3IeMEeHT. AToM. Sapo aroma, H30TOMBIL. OJEKTPOHHAs
000J10uKa. DHEPreTUUYeCKHe ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiicHUusT AJICKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[Tepnonnueckuit 3aKoH u [lepruoanyeckas cucteMa XuMHUYECKHUX JIEMEHTOB /],
N. MenaeneeBa. CBA3b MEPUOAMYECKOr0 3akoHa U Ileproanyeckol CUCTEMBI
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX HMMH TMPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEepHOaaM.
3HayeHHUEe MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BuAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJIApHAas U TMOJIApHas, WOHHAs, MeTa/uimdeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbiil). BomgopogHas cBsi3b. BajleHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crtenenpb okucneHus. IOHbI: KAaTHOHBI M aHUOHBI.

BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJSPHOTO  CTPOCHHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TonsaTue o aucnepcHsIX cucteMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBIL
MaccoBas 10J14 BEIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BEIIECTB. [€HETHYEeCKas CBA3b HEOPraHWYECKUX BEMIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJaccaM.

Xumunueckass  peakuus. Kiaccudukanuss — XMMHUYECKHMX — peakiuil B
HEOPraHUYECKOM U OPraHWYECKOW XUMHMHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pas3iudHbIX (hakTopoB. OOpaTHUMbIE
peakuun. XHUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas nucconuaius. CuibHble U cinadble 25eKkTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJAs, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEHHUS BEIIECTB M HX IPEBPAILCHUN:
neMoHcTpanusa Taonui «[lepuogudeckas cucrema XuMuueckux snemeHtoB JI. U.
MenneneeBay, U3ydeHHUE MOJENeld KPUCTAUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OmHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCUIA
BOAOpOJA B MPUCYTCTBUM KaTalu3aTopa, ONpeaeJICHUE CPEeAbl PACTBOPOB BEILIECTB
C IOMOIIbI0 YHUBEPCATHLHOI'O HHIUKATOPA, PEAKIIMK HOHHOTO 0OOMEHa), TPOBEICHUE
PaKTHYECKON paboThl «BiusHue pa3nuyHbIX (PaKkTOpOB Ha CKOPOCTH XUMHUYECKOMN
pEeaKIm».

Pacuérnblie 3agaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKHMX peakUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PACUETHI, pACUETHI C UCIOIB30BAHUEM MOHATHS «MAaCCOBAs AOJIS
BEILECTBAY.

Heopranuueckast xumusi

Hemeramnel. Ilomoxenue HemetaimioB B llepuoauyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@du3nyecKkue CBONCTBA HEMETALIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpUMEpe
KHCJIOpoJia, cephl, hochopa u yriaeponaa).

XUMHYECKHE CBOMCTBA BaXHEUIIMX HEMETAJJIOB (TAJIOFEHOB, CEpPhl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHne BaKHENIIMX HEMETAUIOB U UX COCTUHEHHU.

Mertamisl. Ilonoxenune meramnoB B llepuoanueckoit cucteMe XUMHYECKHX
anemenTtoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 00OJIOYEK
aToMoB MeTauioB. OO0mue dusnyeckrue cBoiicTBa MeTtauioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKHE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJlUi, KaJIbLIMM,
MarHui, alfOMUHUMN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB M WX NPEBPAILICHUM:
M3YUYEHUE KOJUICKIMU «MeTamibl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HAOJIOJIEHWE W OIHCAHUE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THUIPOKCHUIA ATIOMHHHUS C PacTBOpamMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHnie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WU O0BEMY OJHOrO0 M3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MuS U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

UemoBek B MHUpE BEHIECTB M MAaTECpPUATIOB: BAXKHEUIINE CTPOUTEIIBbHBIE
MaTepualibl, KOHCTPYKIHMOHHBICE MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yIOOpeHHUSL.

XuUMHSL ¥ 3J0pOBbE YEJIOBEKA: IPABWIIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBujia 0€30MMaCHOTO UCIIOIb30BAHUS MIPENapaToB OBITOBOM XMMUH B
IIOBCEIHEBHOM KN3HMU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanmst MeXNpeaMETHBIX  CBA3€H TpW  HW3yYeHHH OOmeld u
HEOpraHnyeckor xuMmuu B 11 Kiacce OCylIeCTBISIETCS 4epe3 MCMOJIb30BAHUE KAK
OOIMX ECTECTBEHHO-HAYYHBIX TOHITHUW, TaK W TIOHATHH, SBIISTIOITAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue eCTECTBEHHO-HAYUYHBIC TOHSTHS: HAy4YHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KiIacCuPuKamus, IepUOAUIHOCTh, HAOIIOJCHNUE,
SKCIEPUMEHT, MOJIEITUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BeIleCcTBa, (PM3WUYECKHE BEIIMYMHBI U €IMHHUIIBI MX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3M, JKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC TIOPOJIBI, TOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
pECypCHI.

TexHOMOTUsA: XUMHUYECKAs] MPOMBINIJICHHOCTh, METAJLTYPrHsi, MPOU3BOCTBO
CTPOUTEIIBHBIX MaTePHAJIOB, CEIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, ITHIIEBAS
MPOMBIIINICHHOCTh,  (papMaineBTHUeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AJICKTPOHHAS MMPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oomero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMETHbIM W  HpeaMeTHbiM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus SBISIETCS] CUCTEMHO-JEATETbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEILHOCTHBIM TMOJIXOJ0OM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEr0
oO1rero 00pa3oBaHusl BIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIONIUMUCS POCCUUCKOM TPaKJaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIM4YMe MOTHBAIIMHU K O0yUCHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaULIUNA 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromIMxcsi pyKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, TMPUCYIIUMU LEJIOCTHOU
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
IIEJIM U CTPOUTD >KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS TpeaAMeTa «XUMHUS» ITOCTUTAIOTCS B
€ANMHCTBE Y4Y€OHOW ¥ BOCIHUTATEIBHOW JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleaJaMU POCCUHCKOTO TPaX)JTAHCKOTO OOIIECTBA, NMPUHITHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMU  TOBEACHUS,  CIHOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OIbBITA TIO3HABATENFHON M TPAKTUYECKON JESITEIBHOCTH
00y4aroUMXxcs Mo peain3aliy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHUCIIE B
YacTH:

1) rpakaaHCKOTr0 BOCMUTAHNS

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

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICATEILHOCTH MPU CO3JJAHUH YIEOHBIX
MIPOEKTOB, PEIICHUHU YUYEOHBIX U TTO3HABATEIbHBIX 3a/1a4, BHITIOTHEHUHU XUMUYECKUX
AKCIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY W
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU JIEITEIIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI

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

YBaXXEHUSI K TMPOIecCY TBOpUECTBA B O0JIACTM TEOPUM M MPAKTUUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKCHHS HAyKW €CTh Pe3ybTaT
JUIMTENIbHBIX ~ HAaOMIONCHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEca 1 NMO3HABATEIbHBIX MOTHUBOB B MTOJIYUYE€HUHU U MOCIEAYIONIEM aHaTN3e
uH(OpMaIMH O MEPEIOBBIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBEICHMUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHbBIE C XUMHUYECCKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJTbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJEHUE M IMOCTYIKH CBOMX TOBapHIIEH C
MO3UIUN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHME TOCIEACTBHM 3THUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTeW 370pOBOTO W  Oe30macHoro obOpasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3HYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI 0€30MacHOTO OOpallleHHs C BEIeCTBAaMU B  OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJJIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs );

5) Tpy/A0BOT0 BOCTIMTAHUSI:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKON
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM ©  APYrUX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJibTataMm TPYAOBOU JEATENbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUAYaJbHOW TPACKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuu COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOrH4eCKOro0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa JKOJOTMUECKUX TPOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIO0IOI30BAHNS;

AKTUBHOTO HENPUATHUS  JEUCTBUN, NPUHOCAIIUX BpPEd  OKPYXKAIOIIEH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U TIPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTUYECKOHN HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAThCS UMHU B ITO3HABATEIbHOW, KOMMYHHMKATHBHON M COLMAIBbHOU
NPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJCOJIOTHH
xemooouw;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHMSI:

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

NOHMMAaHUS CHeuuPUKM XUMUM Kak HayKd, OCO3HaHHS €€ polu B
(dbopMHUpPOBAaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3IaHUU IIEJIOCTHOTO
NpEeICTaBIeHUsI 00 OKPYXKAIOIIEeM MUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM  3HAYMMOCTH XUMHUU TSI  COBPEMEHHOM
IMBWJIN3ALMN: B €€ TYMAaHUCTUYECKOW HAMIPABIEHHOCTH U BaXKHOU POJIM B CO3/IaHUU
HOBOM 0a3bl MaTepHaTbHOW KYyJIbTYpbl, PEIIEHWH TJIOOATBHBIX MPOOIeM

YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, SJHEPTETUUECKOM, TUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00ECIICUEHUN YCIOBUI
YCTICTITHOTO TPY/Aa U YKOJIOTHUECKH KOM(POPTHOM KU3HH KaXKOTO YiIeHa 00IIeCTBa;
€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHHMMAaHUSl CYIIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh
MoJTy4yaeMble 3HAHUS JJI aHallu3a U OOBSICHEHUSI SBJICHUN OKPYKaIOIIEro Mupa u



MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JenaTh 0OOCHOBAHHbBIE 3aKJIIOUEHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJbIO MOJYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpECca K IO3HAHUIO U UCCIIEN0BATEIbCKON JEATEIIBHOCTH;

FOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTMBHOMY MOJYYEHHIO HOBBIX 3HAaHUN MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpe,JIMeTHLIG PE3YJIbTAThl OCBOCHHA y‘l€6HOI‘O npeamMeTa «XUMHSA» HA
YPOBHEC CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3HAYNUMBIC JJIA q)OpMI/IpOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (Me}KHpe)IMGTHBIG) O6HIeHay‘{HI)Ie MMOHATHUA, OTpPAKAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTUHbI MHpA H CHGIII/I(i)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaxX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHHC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIUAII, TUIIOTEC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GI;'ICTBI/ISI (HOSHaBaTGHBHHG, KOMMYHHKAaTHBHBIC,

PETYISTUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue (b yHKITMOHAIBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTh o0y4aromuxcs UCIIONIb30BATh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXaOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATCILHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBbIMH NOo3HABaTeJbHBIMH
JEUCTBUSIMH:

1) 6a3oBbIe JJOrHYEeCKHeE AeiiCTBHUS:

CaMOCTOSTENIbHO  (OpMyIHpOBaTH W aKTyaJU3WpOBAaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEJH JEITEIbHOCTH, 3a1aBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIBTATHI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCIOJIb30BATh MPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBLIC/ISITh XapPAKTEPHBIC MPU3HAKU MOHATUA U yCTAHABJIMBATh UX B3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBA3M MEXAY HM3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE paCCyXACHUs (MHAYKTUBHbBIC, JCAyKTUBHBIC, TIO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOJIEIbHBIC MTPEACTABICHUS — XUMUYECKUM
3HaK (CHMMBOJI) AJIEMEHTa, XUMHUUYECKas popMysia, ypaBHEHHE XUMUUYECKON peakiuu
— MPU PElIeHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a]ad, MPUMEHATH
Ha3BaHHBIE MOJICIIbHBIC MPEJCTABICHUS JJIsl BBISIBIICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a30BbIE HCCIEA0BATEILCKHE eHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0OB HAYyYHOI'O TMO3HAHHUS BEUIECTB U XUMUUYECKHUX
peaxkuuu;

dbopMynHpoBaTh LIETU U 3a/1a4d UCCIEAOBAHUS, UCIIOJIB30BATh TOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBaHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (OopMyIHpOBaThH
0000111eHNs ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyIbTAaTOB UCCIIECIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHYECKOW HCCIeNOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, MPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
IIOMCKY METOJI0B PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHCHUIO Pa3JINYHbIX METOJ0B
MTO3HAHUSL.

3) padota ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHWKAX HWH(opmanuu (Hay4dHO-
MOMyJsipHAast JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUsS, CIpPaBOYHBIC TIOCOOUS,
pecypcel MlHTEpHETA), aHaMM3UpPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCTD;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpOpMalMU, HEOOXOAUMOW JJisl  BBIMOJHEHUS YYEOHBIX 3ajau
ONPEIEIIEHHOTO TUIIA;

MpPUOOPETaTh OMBIT KCIOIB30BaHMS HH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (QOpMYy  MpeCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, 1UarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
UHPOpMAIMCH: TPUMEHATh MEXKMpPEIMETHbIC ((pU3MYEeCKue W MaTEeMaTHYCCKHUE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKHUE CpEICTBA
HaTJISTHOCTH.

OBjajieHNe YHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMH J1eHCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HJICH, (POPMYJIMPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMEe pe3yJbTaTOB TMO3HABATEIHLHOW EATEIIbHOCTH,
MOJIYYCHHBIX CaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHHKAMU P BHITIOJHEHUH
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (GOPMYIHPOBATH BBHIBOIIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS MO3MUIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBy1ajileHNe YHUBEPCAJIbHBIMY PeryJasTHBHBIMHM 1eHCTBUSIMU:

CaMOCTOSATENIFHO IUJIAHUPOBAaTh M OCYIIECTBIATH CBOIO TO03HABATEIbHYIO
JEeSTENbHOCTh, OMpenessss e€ Ieau MW 3a7auyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpeIjaracMblii  aJlrOpUTM JACHCTBHA TpHU
BBITIOJTHEHUU Y4YEeOHBIX M UCCJENOBAaTENbCKUX 3a/]ad, BBIOMpAaTh Hambomee
3 PeKTUBHBIN CMOCOO0 HMX pelmeHHs ¢ Yy4E€TOM IIOJIYUYSHHs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESATEILHOCTH Ha OCHOBE CaMOaHaIu3a 1
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHUS Kypca «OpraHudeckas XUMHS»
OTPaXaroT:

c(hOopMHPOBAHHOCTh  TPEACTABICHHH O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B TTO3HAHUM SIBICHUH TTPUPOJIBI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTHU, €€ (PYHKIHMOHATIBLHOU
IPAMOTHOCTU, HEOOXOAUMOM JIsl PEIICHUS] MPAKTUUYECKUX 3a]1a4 U SKOJOTHYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U PUPOJHOM Ccpee;

BJIAJICHUE  CUCTEMOM  XUMUYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralOIINE TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YIIIepOIHBIN cKeleT, GQyHKIIMOHAIbHAS TPYIIa, paJuKall,
U30MEpUsl, U30MEPhI, TOMOJIOTHYECKUHN PsiJl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOI U
a30TCOJIep)KAIllUe COEIMHEHUS, MOHOMEp, TOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (TEOpUsS CTPOCHUS
oprannueckux BemiectB A. M. ByrtinepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JieXKaIue B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMUYECKHX
SBJICHUHN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, TMOJYYCHUU W
0€30MacHOM HCTOJb30BAHUU BAXKHEHIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU ESITETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTepHbIC TMPU3HAKU TOHATHIH,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUS MpHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BATh XMMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB MW YPaBHEHUH XMMHUYECKUX  pEeaKIluii,
U3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB IJIs WILTIOCTPALMHU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMIEHKHOCTh H3YYCHHBIX
OpPraHWYECKUX BELIECTB IO HUX COCTaBY U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpymime COeAMHEHU (YyraeBOAOPOABl, KHUCIOPOA U a30TcojeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnueckoii HoMmeHkiatype (IUPAC), a takxke npuBOIUTH TPUBUAJIBHbBIC
Ha3BaHUs OTACJbHBIX OPraHUYECKHX BEIIECTB (ITWIIEH, MPOMWIECH, aleTUJICH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opManbIerui], ameTanbleTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIO0Ta, CTEAPUHOBAsI KUCIIOTa, TJIF0K03a,
bpyKTO3a, KpaxMmai, IeJUTI0I03a, TIUINH);

c(hOpPMHUPOBAHHOCTh YMEHHS OINPEACNIATh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHUS TMPUMEHATHh TIOJIOXKECHHUSI TEOPUU CTPOCHHUS
opranuyeckux BemecTB A. M. BytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;



chOpMUPOBAHHOCTHh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UIECKHE
U XUMUYECKHE CBOWCTBA THUMHUYHBIX MPEICTAaBUTENCH pPAa3NUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIeCTB (METaH, 3TaH, ITWICH, MPOIUJIEH, alleTuieH, OyTtanuen-1,3,
MeTunoyTaaueH-1,3, 6eH3011, METaHOJ, 3TaHOJI, STUJICHTJIUKOJb, TIIUIEPUH, (HEHOI,
arieTanbAeTH, MypaBbiUHAs U YKCYCHAs! KHCIIOTHI, TJIFOKO3a, Kpaxmal, IeJIiI03a,
aMUHOYKCYCHAasl KMCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XWMHUYECKHUX pEaKIHid C HCMOJIb30BaHUEM
CTPYKTYPHBIX (POpMYIT;

chOpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOJOPOTHOTO
ChIpbsi (HE(Th, MIPUPOIHBINA ra3, Yroyb), CIIOCOObI UX MEePepadOTKU U MPAKTUYECKOE
NpUMEHEHHUE MPOIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
PEaKIUH MO U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO U3 UCXO/IHBIX BEIICCTB
VI TIPOAYKTOB PEAKITHH);

cOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHCTEMOH 3HaHHWI 00 OCHOBHBIX
METOJIaX HayYHOT'O MO3HAHMSI, UCIIOIB3YEMbIX B XUMHUU TPU U3yUYCHUU BEIIECTB U
XUMHUYECKUX SIBIICHUH (HaOII0eHIEe, N3MEPEHHE, SKCIIEPUMEHT, MOJISITUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHbBIE XHUMHUYECKHME 3HAHHS JJisi TPUHSATUS pEIICHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlMsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh yMEHHI IUIAHMPOBATH W BBIMOJHATh XUMHYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIECTB MPU HarpeBaHUU, MOJIYUCHHE
ATUJICHA U U3YUYCHHE €TO CBOWCTB, KAUeCTBEHHBIC PEaKIIMK OPTaHUYECKUX BEIIIECTB,
JeHaTypanus OeJKOB IPU HAarpeBaHUM, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBHU
C TMpaBWIaMU TEXHUKM O€30MacHOCTU TpU OOpalleHUH C BElIeCTBAaMU U
7a00paTopHbIM ~ 000PYAOBAHHUEM, MPEACTABIATH PE3YyIbTaThl  XUMHYECKOI'O
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX pEakuil u
(GopMyaupOBaTH BHIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyK0 M3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHpopMmaiuu, IHTEpHET U APYTUX);

chOpMUPOBAHHOCTh ~ yMEHMHA  COOMIOAATh  MpaBujia  IKOJIOTHMYECKU
1eJIeCO00pa3HOro0 TOBEIEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXpaHEHHUSI CBOETO 3/I0POBbS M OKPY)KAIOIIEH HPUPOJHOW Cpenbl, OCO3HABAThH



OMACHOCTh BO3JICHCTBUS HAa J>KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHX
BelllecTB, moHuMasi cmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUICHHSI W NPEAOTBPALICHHUS HX BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YEJIOBEKA,

JUIsl 00YYaroIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMU 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;

JUISL CHEeNbIX W ClHa0OBUISIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEJCTABICHUM: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUHU B TIOZHAHUU SBJICHUMN PUPO/IHI,
B (OpPMHUPOBAHUW MBINIJICHUSI W KYJIbTYpbl JIMYHOCTU, €€ (PYHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHUST MPAKTUIECKUX 3a7a4 M AKOJOTUUECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH DIIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJICHUS, XUMUUYECKas CBA3b
(KoBaJICHTHAsI, HIOHHAS, METAJJINYECKasl, BOJOPO/IHAS ), KpUCTAJIIMUECKas PEIIETKa,
TUNBl ~ XUMHUYECKHUX  PEAKLUMH, PpacTBOp, IJIEKTPOIUTHI,  HEDJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pEeakIuu, XUMHUUYECKOE DPABHOBECHUE);, TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoanueckui 3akoH [[. M. Menpneneesna,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U IPEBPAILCHUS SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAINIME B OCHOBE NMOHUMAHUS MPUYMHHOCTU H
CUCTEMHOCTH XHMHYECKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BaXKHEUIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hopMHUPOBAaHHOCTh YMEHHM BBISBISATH XapaKTepHBIC IPU3HAKH TTOHATHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATHUS MPU
ONMHCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JIJIS
coctaBiieHUus (OpPMYJ BEIIECTB HM  YpPaBHEHUM XHUMHYECKHX  PEaKIUi,



cucremarnueckyto HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld ra3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBS3U (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSX, THUII
KPUCTAJTUYECKOW PEIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJTMYECKAs), XapaKTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUU yCTaHaBIIMBATh MPUHAIJIE)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K OMNPEACIIEHHOMY KJacCy/Tpymrme
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PaCKPBIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOITYIO, O0BICHUTEIIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJieMeHTOB |—4 mnepuoaoB Ilepuoandeckoil CcUCTEMBI
xuMuueckux sjementoB JI. M. MennesneeBa, HCIONB3ys MHOHATHSA «s-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUICCKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XUMHYECKUX BJIEMEHTOB M UX COCIMHECHUW MO MEPUOJAM H
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MIOJATBEPAKIATh CYIIECTBOBAHUE TC€HETHYECKOW CBS3U MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMM C MOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XMUMHUYCCKUE PEAKIIUH TIO
pPa3IMYHBIM TIpU3HAKaM (YMCIY M COCTAaBy PEArupyroIIUX BEIIECTB, TEIJIOBOMY
3 ekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS JJIEMEHTOB, 0O0paTHUMOCTH
peaKIiM, YU4acTHIO KaTaJIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTaBJISITh ypPaBHEHUS PEaKIUH pPa3IudHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPAaBHEHHUS PEaKIuii HOHHOTO OOMEHAa, YUUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHUW TIPOBOJMTH PEAKIUH, TOJTBEPIKIAOIINEC
KaYECTBCHHBIA COCTAaB PA3JIMYHBIX HEOPTraHWYECKHX BENIECTB, PACMO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHHUYECKUX
BEIIECTB,;



c(hOpMHPOBAHHOCTh YMEHHH  pACKpbIBaTh  CYIIHOCTh  OKHCIHTEIIBHO-
BOCCTaHOBHUTEIIHHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS SJCKTPOHHOIO OajlaHca
3TUX pPEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHeIlIHero Bo3aeictus (mpunnumn Jle [latense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHUUYECKHE IPOIECCHI,
JIeKAIUe B OCHOBE MPOMBIIIJICHHOTO TOJYYCHHsI CEPHOW KHUCJIOTBHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMX HAYYHBIX MPUHIUIIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYMCICHHS C WCIOJb30BAHHEM
TIOHSITHSI «MAacCOBas JIOJISI BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHH ra30B MPH
XAMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00BbEMa Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEaKIUU
BEIICCTB, TEIUIOBOTO 3(deKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHCHHS MAacCChI
BEIICCTB, PEBPAICHUS U COXPAaHEHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABMIIA TTOJIb30BAHUS XUMHYCCKOU
NOCYZIOl W Ja0OpaTOPHBIM OOOPYAOBAaHHMEM, a TaKKE IpaBWIIa OOpaIlIeHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMHPOBAHHOCTh YMEHHWI IUIAHUPOBATH U BBIMIOJHATH XUMHYECKH
HKCIIEPUMEHT (pa3oKeHUEe MEePOKCHIA BOJOpPOAa B MPUCYTCTBUM KaTaau3aTopa,
OTpEJICTICHHEe Cpeabl PAacTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCAIHLHOTO
WHANKATOpA, BIUSHUE PA3NIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH pEaxIiuu,
peakIuu MOHHOTO OOMeHa, KadyeCTBEHHBIC pEaKIMu Ha cyibdar-, kapOboHaT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» u «HemeTamnb») B COOTBETCTBUM C TMpPaBHJIAMH TEXHUKU
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0BaHHEM,
MPEACTaBIATh PE3yJNbTaThl XHMHUYECKOTO OJKCIIepUMEHTa B (Qopme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINi U (POPMYIHPOBATH BHIBOIbI HA OCHOBE ITUX
PE3YNIBTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHhOpMAINIO, TOIy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHx);

chOpMHPOBAHHOCT, ~ YMEHHMA  COONIIOJATh  TpaBuja  DKOJOTHUYECKH
[1EJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBOW JCSITEIBHOCTH B IIEISIX
COXPAaHEHHUSI CBOETrO 3J0POBBS W OKPYKAIOIIEH MPUPOIHON Cpeibl, OCO3HABATh
OTTACHOCTH BO3/ICHCTBHSI HA KUBBIE OPTaHU3MBI OTIPEICIEHHBIX BEIIECCTB, TOHUMAS



cmbpicn Tokasarenss IIJIK, ToOsSCHATP Ha mpuMepax CHOcOObl yMEHBIIECHUS U
MPEJOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKA;

JUIs O0y4YaromIMXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMU 370POBbSI: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIESCTB W
XUMHYECKHUX SIBJICHUM;

JUISL CHENbIX W ClHa0OBUIASIIMX OOYYaIoOIUXCA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
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n/n Bcero U3y4eHust o0pa3oBare/ibHbIE
padoThI padoTbl
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1 1
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Teopust CTpOEHUSI OPraHUYECKUX https://m.edsoo.ru
2 coequHeHuii A. M. bytiepona, e€ 1
yIep 10.09.2025
OCHOBHBIE€ TTOJIOKEHUS
[IpencraBnenue o kaaccupuKauu https://m.edsoo.ru
opraHuueckux Bemiects. HomenknaTypa
3 1
(cuctemMaruyeckas) U TPUBHAJIbHBIE 17.09.2025
Ha3BaHM OPraHUYEeCKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHUE, https://m.edsoo.ru
4 . 1
TOMOJIOTUYECKHH PsIJT 24.09.2025
MertaH u 3TaH — IpocTeime https://m.edsoo.ru
5 1
MPEACTABUTEIHN AIKAHOB 01.10.2025
5 A . 1 https://m.edsoo.ru
KEHBI: COCTaB U CTPOCHHE, CBOWMCTBA
P 08.10.2025
OTuieH U NPONUJIEH — MPOCTENIINE https://m.edsoo.ru
7 1
MPEACTABUTENM AIIKEHOB 15.10.2025
[Ipaktuyeckas padbota Ne 1. «Ilomxyuenue https://m.edsoo.ru
8 . 1 1
STWJIEHA U U3yYEHHUE €0 CBONCTB 22.10.2025




Ankanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyKa U pe3UHBI

05.11.2025

https://m.edsoo.ru

10

AJIKMHBI: COCTaB M 0COOCHHOCTHU
CTPOEHUS, TOMOJIOTHUSCKUHN DSl
AneTnineH — MpoCTENIINI
MIPEJICTAaBUTENh AJIKHHOB

12.11.2025

https://m.edsoo.ru

11

Brrurciienust no ypaBHEHUIO
XUMHYECKON peaKiuu

19.11.2025

https://m.edsoo.ru

12

ApeHnbl: 0eH30.1 U ToJIyod. TOKCUYHOCTb
apeHoB

26.11.2025

https://m.edsoo.ru

13

['eneTnveckas CBsI3b YraeBOOPOIOB,
MPUHAYISKANNX K PA3THIHBIM KJIaccam

03.12.2025

https://m.edsoo.ru

14

[IpupoTHBIC UCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN Ta3 U MOMYTHBIC HePTSIHBIE
ras3sl, HepTh ¥ MPOTYKTHI €€
nepepadoTKH

10.12.2025

https://m.edsoo.ru

15

[Ipupo1HBIC UCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOTHBIN ra3 U MOMYTHBIC HEPTSIHbIE
ras3bl, HeTh ¥ MPOIYKTHI €&
nepepadoTKH

17.12.2025

https://m.edsoo.ru

16

KontponsHas pabora no pazneny
«YTIIeBOAOPOBI»

24.12.2025

https://m.edsoo.ru

17

Hpe,[[eJ'ILHLIe OHOATOMHBIC CIIMPTHI:
MCTAaHOJ 1 OTaHOJI. BO,Z[OpO,[[HaH CBA3b

14.01.2026

https://m.edsoo.ru

18

MHoroaToMHEIE CIIMPTHI: OTUJICHTJIUKOJIb
U T CPUH

21.01.2026

https://m.edsoo.ru




19

@DeHOJI: CTPOCHUE MOJIEKYJIBL,
¢u3nvecKre 1 XUMUYECKHE CBOICTBA,
IIpUMEHEHNE

28.01.2026

https://m.edsoo.ru

20

Anpaeruapl: GopManbIeTu i
areTanpaerng. AueTrod

04.02.2026

https://m.edsoo.ru

21

OHOOCHOBHBIE TIpE/ICTbHbBIC
Kap6OHOBI)Ie KHUCJIOTHI. MypaBI)I/IHafl n
YKCyCHast

11.02.2026

https://m.edsoo.ru

22

[Ipaktuyeckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

18.02.2026

https://m.edsoo.ru

23

CTeapI/IHOBafl 1 OJICMHOBAs KUCJIOTHI, KaK
IpEACTAaBUTEIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

25.02.2026

https://m.edsoo.ru

24

MpbLta Kak COJIH BBICIITUX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JICHCTBHE

04.03.2026

https://m.edsoo.ru

25

CrnosxHble 3QUpbl Kak TPOU3BOHBIE
KapOOHOBBIX KUCIOT. [ 'uaponuns
CIIOXHBIX 3(UpoB

11.03.2026

https://m.edsoo.ru

26

XKupsl: ruapon3, NpUMEHEHHE,
OuoJoruYecKas poJib KUPOB

18.03.2026

https://m.edsoo.ru

27

VYrneBogpl: cocTaB, KiaccuuKarius.
Bakueiimne npecTaBUTeNu: TIII0K034,
bpykTo3a, caxaposa

25.03.2026

https://m.edsoo.ru

28

KanMaJ'I " [CJUII0JI03a KaK MMPHUPOAHBIC
TTOJIMMEPBI

08.04.2026

https://m.edsoo.ru

29

KonTponpHas pabota o paszzaerny
«Kucnopozacoaeprkariye opraHn4eckne

15.04.2026

https://m.edsoo.ru




coenHeHM/ Beepocceniickas
poBepoYHas pabora

30

OO011as xapakTepucTiKa
a30TCOJEPIKAIINX OPraHUUECKUX
coenuHeHuit / Beepoccuiickas
poBepoyHasi paboTa

22.04.2026

https://m.edsoo.ru

31

AMWHBI: METHJIAMWUH U aHWUIUH

29.04.2026

https://m.edsoo.ru

32

AMMHOKHUCIIOTHI KaKk aM(pOTEepHBIE
OPraHN4YeCKHe COCANHEHUS, UX

ouosornyeckoe 3HaueHue. [lenTuast.

benku xak npupoHbIE
BBICOKOMOJIEKYJISIPHBIE COCTUHECHHUS

06.05.2026

https://m.edsoo.ru

33

OCHOBHBIC TTIOHATHS XUMUU
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ

13.05.2026

https://m.edsoo.ru

34

OcCHOBHBIC METObI CHHTE3a

BBICOKOMOJICKYJISAPHBIX COC,Z[HHCHHfI.

HHaCTMaCCBI, Kay41yKH, BOJIOKHaA

20.05.2026

https://m.edsoo.ru

OBIIEE KOJIMYECTBO HACOB I10
I[TIPOT'PAMME

34




11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kontpoasubie | Ilpakrnueckue
n/n Bcero U3y4eHust o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 XUMHYECKHUI DIIEMEHT. ATOM. 1 https://m.edsoo.ru
DNeKTpOHHAS KOHPUTYpaIUs aTOMOB 03.09.2025
[Tepuonnueckuii 3axkoH u [lepuoanyeckas https://m.edsoo.ru
) cucTeMa XUMHUYeCKux 31eMeHnToB /1. U. 1
MenieneeBa, BX CBA3b C COBPEMEHHOM 10.09.2025
TEOpHUEN CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB https://m.edsoo.ru
XMUMHUYECKUX JIEMEHTOB U UX COCAUHEHUN
0 Tpynnam u nepuojaM. 3HaueHHe
3 1
MEPUOANIECKOTO 3aKOHA U CHCTEMBI 17.09.2025
xuMHu4eckux anmemenToB .M. MenngeneeBa
B Pa3BUTUU HAYKH
Crpoenue BenecTBa. XMMHUECKas CBSI3b, https://m.edsoo.ru
4 e€ BUIbI; MEXaHU3MBI 00pa30BaHUs 1 94.09.2025
KOBaJICHTHOH CBsi3U. BogopoaHast cBs3b A
BasieHTHOCTB. DIEKTPOOTPULIATEIBHOCTD. https://m.edsoo.ru
Crenens okucnenus. Bemecta
5 1
MOJIEKYJISIPHOTO U HEMOJIEKYIIIPHOTO 01.10.2025
CTPOEHUS
IToHATHE O AUCIIEPCHBIX CUCTEMAX. https://m.edsoo.ru
6 HcTtrHHbBIE ¥ KOJUTOUAHBIE PACTBOPBI. 1
PACTROP 08.10.2025

MaccoBas 10J1s BEIIeCcTBa B pPacTBOpPC




Knaccugukamnus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
['enernyeckas cBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

15.10.2025

https://m.edsoo.ru

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHNS SJHEPTUU NTPU
XUMUYECKUX PEAKIHAX

22.10.2025

https://m.edsoo.ru

Ckopoctb peakuuu. OOpaTHMble peaKIHH.
XUMHYECKOE PaBHOBECUE

05.11.2025

https://m.edsoo.ru

10

[IpakTnueckas padora Ne 1. «Bnusinue
pa3nUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

12.11.2025

https://m.edsoo.ru

11

DIIEKTPOTUTHYECKAS TUCCOIIHAIIN.
[Moustitre o BogopoaHoM mokaszatene (PH)
pacTtBopa. Peakiinu HOHHOTO OOMEHa.
I'uposin3 OpraHnvecKux u
HEOPraHMYEeCKHUX BEIICCTB

19.11.2025

https://m.edsoo.ru

12

OKHUCIHUTENBHO-BOCCTAHOBHUTEIIBHBIE
peakiuu. [lonatue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIel

26.11.2025

https://m.edsoo.ru

13

KonTtponsHas pabora no pazaeny
«TeopeTnyeckne OCHOBBI XUMHI

03.12.2025

https://m.edsoo.ru

14

Metannel, X MOJ0KEHUE B
[Iepronnueckoi cucTEME XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs: aTOMOB. O01Iue
(u3nuecKre CBOCTBa METAJIOB

10.12.2025

https://m.edsoo.ru




15

CrinaBel METAJUIOB. DJIEKTPOXUMHUYECKUN
PsA HAIIPSKEHUN METalIoB

17.12.2025

https://m.edsoo.ru

16

XHUMHYECKHE CBOMCTBA BAXKHEUIIINX
METAJUIOB (HATPUH, Kaui, KaJblUH,
MarHui, aJIIlOMUHUN) U KX COCTMHEHUN

24.12.2025

https://m.edsoo.ru

17

XHUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHUH

14.01.2026

https://m.edsoo.ru

18

XuMudecKre CBOMCTBA IIMHKA, JKele3a U
HUX COeIUHEHUN

21.01.2026

https://m.edsoo.ru

19

[Tpaktudeckas padota Ne 2. "Pemrenue
JKCIIEPUMEHTAIIBHBIX 337a4 10 TEME
«Meramb"

28.01.2026

https://m.edsoo.ru

20

HemeTtamnel, X IOJ0KEHNE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

04.02.2026

https://m.edsoo.ru

21

®u3nYeCcKre CBOMCTBA HEMETAIIOB.
AnnoTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cephl, hochopa u yrieposaa)

11.02.2026

https://m.edsoo.ru

22

XHWMHYECKHE CBOMCTBA TAJIOTC€HOB, CEPBI U
HUX COEIUHEHUN

18.02.2026

https://m.edsoo.ru

23

XHUMHYECKHE CBOMCTBaA a30Ta, pocdopa u
UX COEIUHEHUHN

25.02.2026

https://m.edsoo.ru

24

XHUMUYECKUE CBOMCTBA yriIepoaa, KpeMHUs
U UX COeIUHEHUN

04.03.2026

https://m.edsoo.ru

25

[IprmeHeHne Ba)XKHENIITMX HEMETAIIOB U
UX COeIUHEHUN

11.03.2026

https://m.edsoo.ru




26

O00011IcHNE U CUCTEMAaTH3aLIMs 3HAHUH 110
TeMe «HemeTramnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIINN U
TEPMOXUMHYECKUE PACUETHI

18.03.2026

https://m.edsoo.ru

27

[Ipaktuyeckas padota Ne 3. «Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"HemeTtasmibl"»

25.03.2026

https://m.edsoo.ru

28

KonTponbHas paboTa no tTemam
«Metamael» 1 «HemeTamwien)

08.04.2026

https://m.edsoo.ru

29

Heopranunueckue v oprannyeckue
kucnoTel. Heopranuueckue u
OpraHMYeCcKre OCHOBAHUS

15.04.2026

https://m.edsoo.ru

30

AmboTepHbIe HeOpraHUYECKrue U
opraHuueckue coeiuHenus. ['enernyeckas
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB

22.04.2026

https://m.edsoo.ru

31

Ponb xumun B o0ecrieueHuu
3KOJIOTUYECKOM, JHEPTETUUECKOU 1
MUIIEBON O€30TIaCHOCTH, PAa3BUTHH
MEIUIIIHBI

29.04.2026

https://m.edsoo.ru

32

[IpencraBnenust 00 OOMIKUX HAYYHBIX
MPUHIUTIIAX TPOMBIIILICHHOTO TOJTY4YEHUS
BAXKHEHIINX BEIIECTB

06.05.2026

https://m.edsoo.ru

33

Yenosek B MUPC BCUICCTB U MATCPUATIOB

13.05.2026

https://m.edsoo.ru

34

XuMus u 3A0POBBE YCIIOBCKA

20.05.2026

https://m.edsoo.ru
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