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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENbHOM MPOTPAMMBI  CpeHEr0 O00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAApPCTBEHHOM
obOpazoBatenbHoM cTangapre COO, c¢ yu€tom KoHuenuuu mnpemnogaBaHus
y4eOHOro mnpeaMmera «XuMHs» B 00pa3oBaTelNbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, peanu3yloOIIMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTrPaMMBblL, H
OCHOBHBIX TonoxkeHuil «Ctpateruu pa3BuTus BocnuTaHuss B Poccuiickoi
Odenepanuun Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEIEICHHUIO
oO1mielt crpaTteruy 00y4eHus, BOCIUTAHUS M Pa3BUTHsL 00YyYarOIINXCA CPEACTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreoOpazoBaTeIbHON OpraHU3alMK, SIBISETCS HEOThEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEepIIAIONIMM JTAllOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTO O0pa3oBaHUsA. IJTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpbI
YelioBeKa, a TaKXKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3M0POBBI0 WM TpHUPOAHONM cpene. Peamusyercs xumuueckoe 00pa3oBaHHe
o0ydJaromuxcs Ha YpOBHE CPEIHEro oO0Iero oOpa3oBaHUs CpelCTBaMU Y4eOHOTO
npeaMeTa «XHMHS», COAEPXKAHUE U IIOCTPOEHUE KOTOPOIO ONPEIEICHbI B
mporpaMme Mo XUMHH C Y4ETOM cheludUKd HAyKd XUMHUHU, €€ 3HaYeHUs B
MO3HAHWW TPHUPOABI U B MaTEepPUAIBHOW JKM3HHM OOINECTBAa, a TakkKe C Y4ETOM
o0mMX wLeiae ¥ NPUHLHUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3/JaHWM HOBOW 0a3bl MaTepHUabHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IHHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (OopMHpyeTCs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXAY
CTPOEHHUEM BEUIECTB, UX CBOWCTBAMH M BO3MOKHBIMU O00JACTIMU NPUMEHEHUS.



TecHO B3aUMOJECUCTBYS C APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYIbTYpbl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KU3HHU Kaxjaoro wieHa ooOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHM HaIpaBleHAa Ha pELICHUE
I00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON OE30MMaCHOCTH U OXPaHbI 3JI0POBBSL.

B cootBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbI YpOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYIKD UM Uil  BBIPAaOOTKM  MHPOBO33PEHUYCCKHUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COI[MyMa, MIPOJOJIKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUECH.

CocrapisitoniuMu  ipeAmMeTa  «XuMUs»  SBISIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOImass W HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUH 10 HEOPTAaHUYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHWUU U3 OOIIeH XUMUU) U
opraHnyeckor xumuu. opMHUpOBaHUE JAHHOW CHCTEMbI 3HAHHU TPU U3YYCHUU
npenMera o0OecrneynBaeT BO3MOXKHOCTH PAacCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB M TEOPUI XUMHUHU.

CtpykTypa coiepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQopMUpoBaHa B NPOrpaMMe IO XHMHHU Ha OCHOBE
CHUCTEMHOT0 TIOJIXOJla K U3Y4YEHHI0 Y4YeOHOro wmatepuasa U 0O0YCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACIIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYecKOM XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOpUHM CTPOCHHUS OPraHUYECKUX
COCMHEHUN, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX H  DIJIEKTPOHHBIX
npencTaBlieHuit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIIEBOJAOPOJIOB JIO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COEAWHEHUU. B Kypce OpraHm4eckol XHWMHUH IMOJIy4arOT pa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs MEPBOHAYATHHBIC
MIPEICTABICHUS O XUMUYECKON CBSA3M, KIACCU(DUKAIIMOHHBIX NPU3HAKAX BEIECTB,
3aBUCUMOCTU CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMHUYECKON PEaKIIMH.

Ilogq HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOTO YpOBHS
paccMaTpuBaeTCsl M3YYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU MaTepuan © (PaKTOJIOTUYECKHUE CBEIEHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmias M HeopraHudeckas
XAMHS» OOYyYaromMMCsl TMPEJOCTABISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOHOJIOrMYECKUX IMO3UIUH,



riy0ke TMOHATh HUCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011ar011Iel 10 O0BSACHAIOIIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTekaHus gomnosiHsercs B kKypcax 10 um 11 knaccom
AJIEMEHTAMH COJICP)KAHUS, UMEIIINUMHU KYJIbTYPOJOTHUECKUA U MPUKITATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSA3UM XHUMHUU C
OPYTUMHU HayKaMU, PACKpbIBAIOT €€ POJIb B II03HABATEIBHOM U IPAKTUYECKOU
JEeSATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHHMIO YBAXKEHHSI K THPOLECCY
TBOpPYECTBA B 00JACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaI0T
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATHL WH(OpMaIHIO U
OpUMEHATh €€ JUIs TIONOJIHCHHWS 3HAHWUW, pelIeHUs WHTEJUICKTYAIbHBIX W
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1adu. B 1enomM copepkanue yueOHOTO
npeamera «XUMHUS»  JAHHOTO  ypPOBHS  M3Y4YCHHUS  OPHEHTUPOBAHO  Ha
dbopMupoBaHue y 00ydarOMMXCs MHPOBO33PEHUECKOW OCHOBBI JJisi MMOHUMAaHUS
dunocopckux HaeH, TaKUX Kak: MaTepuajbHOE €IMHCTBO HEOPTraHUYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM H
CTPOCHHMEM, T03HABAEMOCTh NPHUPOJHBIX SBICHUNW NYTEM OSKCIEPUMEHTAa W
pEelIeHHs] TMPOTUBOPEYMM MEXKIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpobiieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B nmane pemeHus 3amady  BOCIHUTAHUSA, Pa3BUTHS W COUMANM3AlUU
oOy4Jaromuxcs NPUHATHIE MPOrPaMMON MO XUMHH TOAXOABl K OMpPEAeSICHUIO
colepKaHUs M TOCTPOCHUS TMpeaMeTa MpeaycMaTpuBaioT (popmMupoBaHue
YHUBEPCAJIBHBIX yYEOHBIX JEHCTBUN, WMEIOMMX 0a30BO€ 3HAYCHHUE TS
pPa3TUYHBIX BHJOB JCSATEIBHOCTU. pEIIeHUs MpoOsieM, IOUCKa, aHaiuu3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX JJI IPUOOPETCHUS OTbITa MTPAKTUYECKON
U UCCJIEAOBATEIbCKOM AESATEIbHOCTH, 3aHMMAIOIIECH Ba)XKHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHWs XUMHUU KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU ONPEICTICHUN
COJIEpKATENIbHOM XapaKTepUCTUKU LeJied HM3Yy4eHHUs MpeAMEeTa HamnpaBICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUSA, MPAKTUYECKOM
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyinbTypbl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOM IMOAXOJ K OINPEICIICHUIO LEICH H3YUYCHHS
MpeaMeTa SIBIISIETCS BIOJHE OMPaBIaHHbBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJSIMU HM3Y4Y€HUs IMpeameTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMbl XHUMHUYECKMX 3HAHUM Kak  BaKHEHIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpA, B OCHOBE KOTOpPOU
JeXAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U NMOHMMAaHHWE CYLUIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaklMid, HEOOXOIUMBIX sl TNpUOOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUMH,
UMEIOILIUX MECTO B IPUPOJE, B MPAKTHUECKONU U MOBCEAHEBHOM JKU3HMU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JESATEIILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHUYECKOIO0 HJKCIEPUMEHTa, COOJIIOJICHUEM  TMPaBHII
0e301acHOro o0pareHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTUKA LIeNeH W 3a/1ad U3yYEeHHUs
npeIMeTa B IporpaMMe 1Mo XMMUM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero olmiero oopazoanusi. Ceroans B
OpernojaBaHud  XUMUU B OOJbIIed  cTemeHu OTAAETCs  MpeanoyuTeHue
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BJIaJCIOIIET0 He
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEATbHOUN JKU3HU
JUTSl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM nOpH U3ydyeHHHM mpeaMera «XUMUsS» JTOMUHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TAKKE LU U 33]]a41, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupOBaHME  WHTEJUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATUIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX, CB3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0OyYaroOmUXCsl  KJIIOYEBBIX HABBHIKOB  (KIFOUEBBIX
KOMIIETEHI[MI), HMMEIOINX YHHBEPCAJIbHOE 3HAUYEHUE ISl Pa3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUS ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B TO3HAHMM XUMHUHU, a TaKke Uil OIEHKH C TO3ULHN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIMIECTB W XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEUICKTYaldbHBIX W TBOPUECKUX
CIOCOOHOCTEN 00YUYaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUK XUMHUYECKOTO COJEPKaHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, TpPH IUIAHUPOBAHUU W TMPOBEJCHUM XHUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE y OOydYarommxcsi YOeKAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX MpoOJieM
palMOHAILHOTO TIPUPOOTIONB30BAHMS, TTOMOJIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIEHUSI K TPHUPOJIE M CBOEMY 3/I0POBBIO, a TaKXKe NPUOOPETCHHs OTBITA
UCIIOJIb30BaHUS TIOJIYYEHHBIX 3HAHUU JUIS TPUHSATUS TPAMOTHBIX PEIICHUA B
CUTYAITUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueOHOM muiane cpegHero oOmiero oOpa3oBaHUS MPEIMET «XUMUI»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOUN obnactu «EctecTBeHHO-HAyYHBIC
IPEIMETH.

OO61iee 4ncio 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 yaca (1
gac B HeJeno), B 11 kimacce — 34 gaca (1 gac B Hesielno).



COAEPXAHUE OBYUEHUA
10 KJJACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MIOJIyYEHNH HOBBIX BEIIECTB M MaTepUaloB. Teopus CTPOEHHsS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE T0JI0KeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKuX BewecTB. [omonorus, wu3oMepus. XHMHYECKas CBA3b B
OpraHWYECKUX COCIMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHkiatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTuyeckas) M TpPUBHUAIbHBIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYECKUX BEUIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHMS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJICHHE ¢ OO0pa3llaMd OpraHMYeCKHX BEHIECTB W MaTepuajaMud Ha uX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
OINMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPALLEHUIO OPIraHUYECKUX BEILIECTB
pu HarpeBaHuu (TJ1aBjieHue, 0OYyTJIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psAA. MeraH W 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBa
(peakuuu 3amenieHus W TOpPEHHMs), HAXOXKIEHUE B MPUPOJE, IMOIYyYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psANl. DTUIEH U MPONWIEH —
NPOCTEHIINE TMPEJCTABUTEIN AalKEHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUApPATALUHU, OKUCICHHUS H
MIOJINMEPU3ALIMH ), TOJTYYEHUE U IPUMEHEHHE.

Ankamuensl: OyTtamuen-1,3 m merwnOyranuen-1,3: cTpoeHue, BakKHEHIIHe
XMMHYECKUE CBOMCTBA (peakuus nonumepusanuu). IlomydeHre CHHTETHYECKOrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psll. ALETHIICH
— MPOCTEUINNK MNPEACTABUTENb AJIKHUHOB: COCTaB, CTPOECHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peakUHH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJyYEHNUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu raJoreHUpOBaHMsS W HUTPOBAHUSA), IMOIYYEHUE U NPUMEHEHUE. 10you:
cocmas, cmpoenue,  Quauueckue U  XUMUYeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NoyyeHue u npumenerue. TOKCUYHOCTh



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALICKANIUMA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YriIeBOAOPOAOB. IIpupoaHbli ra3 W MOMYyTHBIE
He(Tanble ra3pl. Hedte n e€ mpoucxoxaeHue. CrnocoObl mnepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTaIUTUYECKUW), mnuponus. IllpoaykTsi
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHMS BELIECTB W MX IPEBPALLCHMIA:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIACTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIUH
«Hedpte» u  «Yroap», MOAEIMPOBAHUE  MOJEKYJ]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTHUECKOW PabOThI: MOTYyYEHUE ITUIICHA

Y U3y4YEHHUE €0 CBOUCTB.

Pacuétnrnle 3amaumn.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakiuu (Mmaccel, 00bEMa,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WM NPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BELIECTB WM MPOJTYKTOB PEAKIIUH).

Kuciopoaconepxkamue opranuyeckue coeAUHECHUS

[IpenenbHblE OQHOATOMHBIE COHUPTHL. METAaHON W 3TaHOJ: CTPOCHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBa (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BOIOpOOHBIE CBA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOJIA U 3TAHOJIA Ha OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CIHUPTHL. DTWJICHIJUKOIb W  T[JIMUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBUE CO IIEJTOYHBIMHU
MeTajulaMHi, KaueCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPTHI). [lelicTBuEe Ha
Opra’usM 4esioBeka. [I[puMeHeHne rimmnepuHa U 3TUICHIITUKOJIA.

®deHoy: CTPOCHHE MOJEKYIbl, (GU3UYECKHE W XUMHUYECKHE CBOMCTRA.
Tokcuunocts enomna. [Ipumenenue dpeHona.

Anpneruapl U kemowuwvl. Dopmanpierup, ameTanbAETHA: CTPOECHUE,
¢u3nyeckne U XMMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH), [IOJTyYECHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpejeNibHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOE€HHE, (pu3nueckue W XUMHUYECKHE CBOWCTBa (CBOWCTBA,
o0miue ISl Kjacca KHCIOT, Peakiys 3TepupUKalui), MOJIyYeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JIEHCTBHE.

Cnoxuble >(QUpPbl KaKk MPOU3BOAHbIE KapOOHOBBIX KuCIOT. [‘maponus
c10kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KilaccMpUKalMs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelimmii MoHOCaxapH1: OCOOEHHOCTH CTPOEHUs
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACIHCTBUE  C
ruapokcuom Meau(ll), oxucnenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, MPUMEHEHHE,
ouonorunyeckas poisib. @otocunres. OpykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemrronos3a kak npupoassle noauMepsl. CTpoeHHE Kpaxmana U
Henosio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsl pEaKLUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BEIIECTB M HUX IPEBPALLCHMIA:
npoBeJieHNEe, HAOJIOICHHE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, Kauye€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcuaoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopeiicTBUE Kpaxmaiga C HOIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacuétnrle 3amaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUUYECKOW peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WM IIPOJYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKre COeqUHEHUS.

AMUHOKHCIIOTBH Kak aM(oTepHble opraHudeckue coenunHeHus. duznueckue
U XMMHYECKHE CBOWCTBA aMHUHOKHMCIOT (Ha NpuUMepe IMIMHA). buosormueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npuUpoOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHas CTPYKTypa OenKkoB. XUMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ACHATypalysl, KaUeCTBEHHbIE peakLuu Ha OeJIKu.

OKCHEpPUMEHTAJIBHBIE METOABbl M3YYECHMsI BEIIECTB M HUX IPEBPAILCHMIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE peakluu OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNN, CPEIHSSA MOJEKYJIApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIUS.

OKCHEpPUMEHTAJIbHBIE METOAbl HM3Y4YEHMs] BEIIECTB W WX IPEBpaLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YUYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX NOHATHM, TaK W TOHATHUM, SBIIAIONIMXCS CUCTEMHBIMHU JUIS OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTecTBEHHO-HAyUYHbIE MMOHATHUA: ABJICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KilacCU(pUKaLUs, NEPUOAUYHOCTh, HAOIIOACHHE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@®usuka: MaTepus, DHEPIHs, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSIHUE
BEUIECTBA, (PM3HUECKUE BEIUUYUHBI U €UHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH aKTHUBHBbIE BellecTBa (O€NKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHomorus: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaTbl, MAaTEPUAIIbI U3
UCKYCCTBEHHBIX U1 CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUN 3JeMEHT. AToM. Sapo aroMa, H30TONBI. OJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHe YPOBHHU, MOMYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTansiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PUTYpaIIKs aTOMOB.

[Tepuonnueckuit 3akoH u [lepuonnyeckas cucremMa XUMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b Nnepuogudyeckoro 3akona u llepuoamdeckoil cucteMbl
xuMu4decknx 3nemMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIMIaM U TEPHOJIaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTUH HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(koBaJIeHTHAsl HEMOJISIpHAasi W TOJSIpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHWsS KOBAJICHTHOW XHMHYECKOW CBsisM (OOMEHHBIH U  JIOHOPHO-
akuenTopHbeiil). BomoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKH.

[TonaTue 0 nucnepcHbix cucremax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 70Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenkiarypa
HEOPraHUYECKUX BEIIEeCTB. [ e€HEeTMYecKas CBSI3b HEOPraHMYECKUX BEUIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckass  peaknus. Krnaccudukamuss  XUMHYECKMX — peakiuid B
HEOPraHWYECKON M OpPraHWYeCKOW XHMHUHU. 3aKOH COXPAHEHHUSI MAaCChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS] SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XuMHYECKoe paBHOBecue. DakToppl, BIUAIOIIME HA COCTOSHHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasA, HEUTpaabHas, EJTOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB M HX IMPEBPAILCHUN:
neMoHcTpanusa Taonui «l[lepuoandeckas cucrema XxuMuueckux sneMentos . U.
MeHnneneeBay, M3ydeHUE MOJIeNied KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE U
OMHCaHue AEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3oKeHHEe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aToOpa, ONPEACICHUE CPEelibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOpPA, peaKIMd HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEaKIUN».

Pacuérnrlie 3a1aun.

PacuéTtel 1O ypaBHEHMSIM XMMHUUYECKMX pEAKIMHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUYETHI, pacu€Thl C MCIIOJIB30BAHUEM TOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranunuyeckasi XuMus

Hemeramnel. Ilosmoxxenne HemerauioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenngeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCJIOpOJ1a, cepbl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETALIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga W KpEeMHHS) H = HX  COSAUHCHHMHA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOAHBIX COSTUHEHH ).

[IprMeHeHnEe BaXKHENIINX HEMETAJJIOB U UX COCTMHEHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoandeckoil cucTeMe XUMHUUYECKHUX
sanementoB /. . MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3IEKTPOHHBIX 000JI0YEK
aToMOoB MetauioB. O6mue gusnyeckue cBoiicTBa MeTamioB. CrjiaBbl METAJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XHUMHUYECKUE CBOMCTBA BaXXKHEHIIUX METAUIOB (HATPUM, KaJIWi, KaJIbIIHA,
MarHui, alfOMUHUN, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl MoxydeHus: MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCMEPUMEHTAIbHBIE METOJIbl M3YyYE€HHUSI BEIIECTB M HX MPEBPaIICHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HaOJI0JIEHHEe M ONHCAHHE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHUIA ATIOMUHUS C PacTBOpaMu
KHCJIOT U IIEJIOYEN, KAUECTBEHHBIE PEAKIIMM HA KATUOHBI METAJIJIOB).

Pacuétnrle 3amaumn.

Pacuérhl mMacchl BemiecTBa WM 00BbEMaA ra3oB MO W3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMU, €CJIU OJHO
U3 BEIIECTB UMEET NMPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B 0OecrieueHHUU SKOJIOTMYECKOW, SHEPreTUYECKONW W THIEBON
0e30MacHOCTH, pa3BUTHH MeAHUIHHBL. [loHATHE O HAy4YHBIX METOoAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOHMIMX HAay4YHBIX NPUHIMIIAX [TPOMBIIUIEHHOTO
IIOJIyYCHUS BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEWILIHWE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl JUIsl JIEKTPOHUKHA, HaHOMAaTepHUallbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yI0OpeHUSI.

XuMHUs MU 3J0pOBBE YEJIOBEKA: NPaBWJIA WCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO MCIOIB30BaHUS MPENapaToB ObBITOBOW XUMHH
B IIOBCEITHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusa  MexXnpeAMETHBIX  CBA3€H MOpU  HU3yYeHUHM 0O0med wu
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCylIEeCTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OOIUX EeCTECTBEHHO-HAyYHBIX TOHITHH, TaK W TOHSITHH, SBISIOIIAXCS
CHUCTEMHBIMH I OTJEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT' 0 [IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanuusa, NEePUOJUYHOCTh, HAOJIOJACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOTI, PATHOAKTHBHOCTH, MOJICKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3MUYCCKUE BEIIMYWHBI U CIMHHIIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

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

TexHOMOTUsA: XUMHUYECKAsi MPOMBIIUICHHOCTb, METALTYPrHs, MPOU3BOJCTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SHCTBEHHOE TIPOU3BOJCTBO, IMHIIEBAs
IPOMBIIICHHOCTh,  (papMalmeBTHUECKass  MPOMBIIIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AJICKTPOHHAS MMPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110 XUMNWN
HA BA30BOM YPOBHE CPEJIJHEI'O OBIIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM cpeaHero ooémiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMETHbIM W TOpeaAMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30oBaHus SABISIETCS CUCTEMHO-EATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oO11ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUUMHCS POCCUUCKOM TPaKTAHCKOM UIECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeNICHHUIO;

HaJIMYMEe MOTUBAIMHU K O0Yy4YEeHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEH U UCTOPUYECKUX TPaJULIUiA 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOW [EATETbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMH  TOBEJEHHUSA,  CIOCOOCTBYIOUIUMHU  TIpoIieccam
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA HpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA ITO3HABATENILHOW W TPAKTUYECKON JACSATEIBHOCTU
00y4aroUMxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaaaHCKOT0 BOCTIMTAHMS .

OCO3HAaHMS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U IPABOMOPAJIKY;

MPEACTAaBICHUS. O COLUMAIBHBIX HOPMAaxX U TMPaBWIAX MEXIUNYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATENIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHWs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3TUYHBIX BUJAOB yUeOHOU JAEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHHUS .

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTE€YECTBCHHON XUMUM;

YBaXXEHUSI K TPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTM)KCHUSI HAyKU €CTh Pe3yJbTaT
JUIMTENIbHBIX ~ HAONMIOJCHUN, KPOIMOTIUBBIX  JKCICPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

MHTEpeCa U I03HABATEJIbHBIX MOTHUBOB B TOJYYEHUU U TOCIEIYIONIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSI:

HPaBCTBEHHOTO CO3HAHMS, ITHUYECKOTO MMOBEICHUS;

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHUE U TMOCTYNKHU CBOUX TOBAPHILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBUMA 3THUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJbTYPbI 310POBbSI:

NOHMMAaHUS [EHHOCTeH 3M0poBOro u Oe3omacHoro oOpa3za >KW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI 0E€30MMacHOr0 OOpaIlleHHs C BEHeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATENBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUI HUHIAUBUAYAIBHOTO U  KOJUJIEKTHBHOIO
0€30macHOro MOBEICHUS B CUTYAIIUSIX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIIOJCH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (yMOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4yeOHO-UCCIEA0BATEIbCKOM
JESTENHbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUsS TPEAMETHBIX 3HAHUM 0 XUMUH;

YBaXEHUS K TPYAY, JIOASM TPyJa U pe3ysibTaTaM TPYAOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIUBUIYAIBHOW TPACKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIUTAHUS:

9KOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOIICHHS K TPHUPOJIe, KaK HUCTOYHUKY
CYILIECTBOBAHUSI )KMU3HU HA 3eMJIe;

MOHUMAHUS TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE TTPUPOTHON U COIUATBLHOM CPEJIbL;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMHUHU IS
peIIeHUs BOMPOCOB PAIMOHAIBLHOTO MPUPOIOTIONB30BAHNS,

AKTUBHOTO HENPUATHUSI JICWUCTBUM, TMPUHOCAIIUX BpEeJ  OKPYXKaIOIICH
IPUPOTHON cpefie, YMEHHs MPOTHO3UPOBATh HEOJArONMpPHUATHBIE SKOJOTHYECKUE
MOCJIC/ICTBUS MIPEANPUHUMAEMBIX JICUCTBUN U MPEOTBpAIaTh UX;

HAJIUYHS Pa3BUTOTO IKOJIOTMYECKOTO MBIIIJICHUS, IKOJOTUUECKON KYJIbTYPHI,
omnbITa NEATEIbHOCTH JKOJIOTHYECKOMN HaIlPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMH B IO3HABAaTEIbHOW, KOMMYHHKAaTHUBHON M COLMAIBHOMN
NPAaKTHUKE, CIIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSTH HUICOJOTUU
xemooouu;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUS CHeUu(PUKM XMMUM KakK HAyKd, OCO3HaHUS €€ ponu B
(dbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3aHUM IEJOCTHOTO
NpEICTaBIIEHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH NpoOIeM COXpaHEHUS
MIPUPOJITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHU JJII  COBPEMEHHOM
UMBWIM3ALMA: B €€ TyMAaHHCTHYECKONM HANpaBIC€HHOCTH K Ba)XXHOW pOJIU B
CO37aHUM HOBOW 0a3bl MaTepUaTHLHOW KYJIbTYpbI, PEIICHUN TJIIOOAIBHBIX MPoOiIeM
YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, YHEPTETUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBI, OOECIICUEHUU YCIOBHMA
YCHEIIHOTO TpyJda ¥ OSKOJOTUYECKH KOM(OPTHOM IKUZHH KaXKIOTO dJIeHA
00111eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MMO3HAHUS, UCIOJIL3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIFOYEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOLIUXCS JaHHBIX C IEJIbI0 IOJy4YEHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XUMHUYECKHME 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYAILUSX;

MHTEpeca K MMO3HAHUIO U HCCIIEN0BATEIbCKON e TENbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iM4HbIX chepax npodeccuoHanbHON

IEATEIIbHOCTH.
METANPEAMETHBIE PE3YJIBTATbI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO 06HI€FO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33pPCHUA 06yanOIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HI€Hay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHBI MHpA H CHCHI/I(l)I/IKy MCTOJOB IIO3HaAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYyKax (MaTepI/ISI, BCUICCTBO, SHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (HO3HaBaT€HBHBI€, KOMMYHHKAaTHBHBIC,

PETYISTUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIIMATLHOW KOMITETCHIIMH 00YJarOIIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHBIE
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIBHOM MTPAKTHUKE.

MertanpeagMeTHbIE pEe3yJabTaThbl OTPAXKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMHU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBbIMU Y4eOHBbIMH NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JOrHYecKHEe TeHCTBUS:

CaMOCTOSITEILHO  (hOpMyNmMpOBaTH W aKTyaJIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENIATh LEMU JEATECIBHOCTH, 3aJaBasi IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTHU C MOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIICJISITh XApAKTEPHbIC MPHU3HAKU IOHSITUN M YCTaHABIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB WU
XUMHUYECKUX PEAKIUN;

YCTaHABIUBATh MPUYUHHO-CIECACTBEHHBIC CBSI3M MEKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pPaCCYyXICHUS (MHIAYKTUBHBIC, JEIyKTUBHBIC, IO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTU M TPOTHUBOPEUYHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUA, UCIIOIb3YEMbIE B XUMHUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) DJJIeMEHTa, XuMUueckas (opMyna, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUUECKUX 3ajad,
MPUMEHSITh HA3BAHHBIC MOJEIBHBIC MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbCKIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJOB HAyYHOIO MO3HAHUS BEHIECTB M XUMHUYECKUX
peaKkiuu;

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHMS, UCIIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(OpMYyIHMpOBaHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJAJETh HABBIKAMU CaMOCTOSITENIBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOATENFHO IPOTHO3UPOBATh €ro pe3ylbrar, (HOpMyIUpOBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB MO3HAHMUSL.

3) padota ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HHPoOpManuu (HaAy4dHO-
MONYyJISIpHAsl JIUTepaTypa XHUMHYECKOTO COJAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh WHQPOPMAIIHIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOABI MPHU TOUCKE U
orObope wuHpOpMaNMK, HEOOXOAUMOM ISl BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

MpPUOOPETaTh OMBIT HCIOJB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (GOpMy  TIpeACTaBICHUS
uHpopmaiu (cxembl, rpaduKu, JUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mmpu paboTe ¢
XHMHYECKOW WHPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIC (pusnueckue w
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJibl, aO0OpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJISITHOCTH.

OByajieHre YHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMH JTeCTBUSIMM

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOI TeMbl B XOJI€ Majora u/uin
JUCKYCCHUHM,  BBICKAa3bIBaTh  HWJCH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIPHO BBITIOJTHEHUSI TIPEIJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMEe pe3yJIbTaTOB TMO3HABATEIILHOU EATEIILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBHITIOJHCHU U
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peasiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TO3MUIIMI B
X071 00CYXXJIeHUs U1 0OMEHA MHEHHUSAMH.

OgiajieHue YHUBEPCAIbHBIMHU PeryJATUHBHBIMU 1e/iCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIIHHYIO
JEeSTENbHOCTh, Ompenensia e€ Lenu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpeIjaraeMblii  aJlrOpUTM JCHCTBHMA TpHU
BBITIOJTHEHUU YYEOHBIX U HCCJIEAOBATENbCKUX 3aJad, BBHIOMpaTh HamboJee
3 PeKTUBHBIN CMOCO0 WX PEMICHHS ¢ y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHan3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMHSI»
OTpa)XaroT:

chopMHUPOBAaHHOCTh  NPEACTABICHUNM O XHUMHUUYECKOM  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, POJA XHMHUH B TMO3HAHUM SIBJICHUMN



npuposibl, B (OPMUPOBAHMU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM IJI pELICHUs TPAKTUYECKUX 3a]1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIaJICHUE  CUCTEMOM  XMMHUYECKHUX  3HAHUW, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAOIINE TOHATHS (XMMHYECKHM DSJEMEHT, aToM, DJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJEKTPOOTPULIATETbHOCTh, XUMHYECKas
CBS3b, CTPYKTypHasi (opmyna (pa3BEépHyTass U COKpall€HHas), MOJb, MOJSpHas
Macca, MOJISIpPHBIM O0O0BEM, YIVIEpOAHBIM cKeneT, (GYHKIMOHANbHAS —TpyMa,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKHUI PsiJI, TOMOJIOTH, YTJIEBOIOPOIbI,
KHACJIOPO/ U a30TCOJAEpXkAIINe COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemniecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHM SI3bIK XUMHUU; MHPOBO33PEHUECKHE 3HAHWUS,
JeXKalue B OCHOBE TOHUMAHHUS TPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHX
SBJICHUH, (PaKTONOTUUECKUE CBEJACHUS O CBOMCTBAX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCTIOJIb30BAaHUM BAKHEHIITUX OPraHUYECKUX BEIHIECTB B OBITY H
PAKTUYECKOU JeATETbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTE€pHbIE MPU3HAKU TMOHATUM,
yCTaHABIMBATh X B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIUE TOHATHS MpPU
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHHUI;

c(OpMHPOBAHHOCTh YMEHHI HCIIOJNIB30BATh XMMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn  OpraHMYeCKMX BEIIECTB W YPaBHEHUH XHMHYECKUX PEaKIui,
M3rOTaBIIMBATh MOJEIN MOJEKYJ OPTaHMYECKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAMJICKHOCTh H3YyUYEHHBIX
OpraHMYeCKUX BEHIECTB MO0 HMX COCTaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/TpyNme COeAUHEHUN (YTJIeBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS), JaBaTb HMM Ha3BaHUS IIO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUs OTAEJBbHBIX OPraHWYECKUX BEIIECTB (STUJIEH, MPOMUJIEH, AalleTHJICH,
STWJICHTJINKOJb, TIHIECPUH, (eHon, (GopMambAeTusl, aneTanbIeTui, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmai, IeJUTI0I03a, TIIUINH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEICISITh BUABI XUMHUYECKON CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIEC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuuyeckux BemiectB A. M. bytiepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBA U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaTb  COCTaB, CTPOECHUE,
dbu3nMUYecKkue M XMMHYECKHE CBOMCTBA THUIMHUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMWIEH, alleTHJICH,
Oyranuen-1,3, metwnOyraauen-1,3, OGeH30J, METaHOJ], 3TAHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, aleTanbIeruil, MypaBbUHAsl U YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WIUTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHUSIMHU COOTBETCTBYIOIIUX XMMHYECKHX pPEaKIUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOTHOTO
Colpbsi  (He(Th, MNPUPOJAHBIM Ta3, Yrojb), CHOCOOBI HX NEPepadOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 110 XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 H3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WX MPOJTYKTOB PEAKIINH);

c(OpPMHUPOBAHHOCTh YMEHHM BIAJeThb CHUCTEMON 3HaHU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIIEHUN (HaONto/IeHne, u3MepeHne, SKCIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl NPUHATUS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIATh TTPaBUIIA MOJIB30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIieHUus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHUH TUIAHUPOBATh M BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpAIEHUsI OPTAaHUYECKUX BEIIECTB MPU HArPEBaHUH, TIOJTyUYCHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KAYECTBEHHbIC pEAKIUU OPTraHUYECKUX
BEIIECTB, JCHATypalusi OCNKOB MpU HArpEeBaHWH, IBETHHIE pPEaKIMu OEIKOB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKU O€30MAaCHOCTH MpHU OOpalleHUUu C
BEIIECTBAMU W JA0OpPAaTOPHBIM OOOPYJOBAaHUEM, TMIPEACTABIATh PE3yIbTaThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMalNIO, TOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelicTBa MacCOBOM
uHdopmanu, THTEpHET U IpyTUXx);



chOpMUPOBAHHOCTh  YMEHUM  COONIOJAaTh  MpaBujia  DKOJIOTUYECKHU
1[eJecCO00pa3HOro MOBEJIEHUA B OBITY W TPYAOBOW JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOErO 3J0pPOBbS U OKpY)KAIOUIEH NPUPOAHOW Cpejbl, OCO3HABATH
OMACHOCTh BO3JEUCTBHUS HA JKUBBIE OpPraHU3MbI OINPEACIEHHBIX OPraHHUYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [1/IK, mosicHaTe Ha mpumepax cnocoObl
YMEHBIICHUs] W TNPEJOTBPAIIEHUS HX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

IUIsE 00yYaromuXxcs C OrpaHUYEHHBIMM BO3MOXHOCTSMHM 3J0POBBSI: YMEHUE
OPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CIenbIX M CHAa0OBUASIIMX OOYyYaIoIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anmucu XUMUYECKHX

dbopmyi.
11 KJIACC

[IpenqmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOmmas u HeopraHudeckas
XUMUSI» OTPAXKAIoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XWMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMHUU B TIO3HAHUM SIBICHUI
Opupoabl, B  (OPMUPOBAHUK  MBIIUICHUS W KYJIBTYPbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJI pelIeHUs TPAKTUUECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO W MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMMUYECKUH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIICHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYECKas, BOAOPO/IHAS ), KpUCTaJUIMYecKas peleTka,
TAMNBl ~ XUMUYECKUX  pEaKIUi, PaCTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIuh, XUMHUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAaHCHUS W IMPEBPALCHUS dHEPTUU
NPy XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SIBIICHUH, (DaKTOJIOTHMYECKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCTOJIb30BAaHWM BXKHEUIIINX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUUECKON JIEATETbHOCTH YEIOBEKa;



c(OpPMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSATHUH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIUE MOHATUS IIPU
ONMCAaHUU HEOPraHUYECKUX BELIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCMOJIB30BATh XUMHUYECKYIO CHMBOJIUKY IS
cocTaBieHus (HOpMyn  BEIIECTB W  ypaBHEHUNW  XUMHUYECKUX  PEaKIIuH,
cuctematnieckyro HoMeHkiarypy (IUPAC) u TpuBHuanbHble Ha3BaHMs OTAEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, YIJEKHCIbI ra3, amMMuak, raméHas
U3BECTh, HETaIlIEHAsl U3BECTh, TUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAeNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTABA, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOHAs) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJsSIpHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJAHBIX pACTBOpPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBaTh IIPUHAIEKHOCTD
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBY K OIpPEACNIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (TMPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIbl, OKCUIbI, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHM PaCKphIBATh CMBICI MEPUOANYECKOro 3aKoHa /.
W. MeHpneneeBa U IEeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, 0OBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoamdeckold CHCTEMBI
xuMuueckux saemeHroB JI. M. MenpgeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPTETUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 mepuojiam u rpymnmam llepuoanyeckon cuCTeEMbl XUMUUYECKUX deMeHTOoB Jl. 1.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE TEHETUYECKOM CBA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOILIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHS KIaCCU(PHUIMPOBATH XUMHUYECKHE PEaKLUUU IO
pa3IMYHBIM NpPHU3HAKAM (YHMCIy M COCTaBY pEarupyrolluX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTUMOCTH
peaklny, y4acTHIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBISATH ypPaBHEHUS PEAKUUN pPa3IUIHBIX
THUIIOB, MOJHBIE U COKPALIEHHbIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, yYNUThIBas
YCJIOBHS, IIPX KOTOPBIX ATH PEAKIIMHU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJUTH PEAKIMHU, IOJATBEPIKIAOIINE
KAQYECTBEHHBIM COCTaB PAa3JMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpbiBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEJCTBOM COCTABJIEHHUS AJIEKTPOHHOrO OaliaHca
ATUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS] XUMUYECKOTO PAaBHOBECHUSI
B 3aBUCHMOCTH OT BHeIIHEro Bo3necTBus (npunuun Jle [llaTense);

chOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThbI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIIMX HAYYHBIX TPUHIUNAX M
AKOJIOTUYECKUX TPOOIeMax XMMHUYECKOTO TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYHCICHHUS C HCIOJIH30BAHHEM
MOHSTUSL «MaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B
IPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WIM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMS MAacCChI
BEIIIECTB, NIPEBPALLCHUS U COXPAHEHUS DSHEPIUU,

c(hopMHUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIB30BAHUS XUMUYECKOU
MOCyJIOH W Ja00paTOpHBIM O00OpyJAOBaHHWEM, a TaK)Ke MpaBmiia OOpaIieHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITTOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX ONBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBINOJHATh XUMHUYECKHUIN
SKCIIEPUMEHT (pa3yio’KeHHE MEepOKCHAa BOJAOPOJA B MPUCYTCTBUM KaTajau3aTopa,
ONpEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOTO
WHJUKATOPA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON peaKIu,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIuu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamibl»y U «HeMmeTamnbl») B COOTBETCTBMU C MpaBUJIAMH TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JJa0OPAaTOPHBIM 000PYIOBaHHEM,
MPEJICTaBIATh PE3yJbTaThl XHUMHYECKOTO OJKCIlepuMeHTa B ¢dopMe 3amucu
YPaBHEHHA COOTBETCTBYIONINX PEAKIHUA M (DOPMYIMpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYSCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpMaNuIo, MMOJy4aeMyl0 W3 pa3HbIX MCTOYHMKOB (CpelIcTBa MacCOBOM
KOMMYHUKauu, UHTepHET U IpyTux);



chOpMUPOBAHHOCTh  YMEHUM  COONIOJAaTh  MpaBujia  DKOJIOTUYECKHU
1enecoo0pa3HoOro TMOBEJCHUSIT B OBITY U TPYAOBOM JESITEIBHOCTH B LEAX
COXPAHEHHUSI CBOErO 3J0pPOBbS U OKpY)KAIOUIEH NPUPOAHOW Cpejbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS HA KUBbIE OPTaHU3MbI ONPEACIEHHBIX BEIIECTB, MIOHUMAs
cmbicn mokazatenst [IJIK, mosicHITh Ha mpuMepax CHocOoObl yMEHBIICHUS U
MPEJOTBPAILICHUS X BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M UYEJIOBEKA,

JUIs 00yYaroIMXCsl ¢ OrPpaHUYCHHBIMU BO3MOXKHOCTSIMHM 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEHIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHeNbIX M CHAa0OBUASIIMX OOYyYaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anucu XUMUYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (ungpossbie)
Ne n/m Kontpoabubie | IIpakruyeckue
NPorpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI pecypebi
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHUH
[Ipenmet oprannueckoit xumuu. Teopust
11 CTPOEHMS OPraHUYECKUX COCTMHEHUH A. 3
M. bytiepoBa
Hroro mo pasnery 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
59 HenpenenbHble yriieBogOPOIbI: aIKEHBI, 6 1
aJIKa/IMeHbI, AIKMHbI
2.3 ApomaTH4eCKue yrieBOI0POIbI 2
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
UX nepepadoTka
Uroro no pazneny 13
Pa3nen 3. Kucinopoacoaep:xane opranuieckue coeImHeHns
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Paznen 4. A3zoTconepxaiinue OpraHuvecKkue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo paznery 3
Pa3nes 5. BoicokomoJiekyJisipHble cOeIUHEHHSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposrbie)
Ne n/m Kontpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Pasznen 1. Teopernueckue 0OCHOBBI XMMHH
Crtpoenue atomoB. [leproauyeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crpoenue BemiectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro o paznmeny 13
Pa3znen 2. Heopranuveckasi Xumust
2.1 Merabl
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Uroro no pazneny 17
Pa3znea 3. Xumus u JKU3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
n/n Tema ypoxa Bcero Kontpoarmbie | [paxririeckie u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI pecypebi
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coenqunennit A. M. bytieposa, e€ 1
OCHOBHBI€ MTOJIOKEHHUS
[IpencraBienue o Kiaccuuxanuu
3 opraHnueckux BeuiectB. Homenkmnarypa 1
(cucremaTuyeckas) U TPUBUAIBHBIC
Ha3BaHMs OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUH PsijL
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
9TWJIEHA U U3yYEHHE €0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U PE3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTMUYECKUH psii. ALIETHIIEH —
MPOCTEUILINI MPEICTABUTENb ATKUHOB

11 Beruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 Apenbl: 6eH301 U ToIyos1. TOKCUYHOCTh
apeHoB

13 ['enernueckas cBsA3b YIri€BOJAOPOIOB,
MpUHAUIEKAITUX K PA3IMYHBIM KJlaccaM
[IpupoHbIE HCTOYHUKH YTIEBOJOPOAOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ NepepadoTKu
[IpupoaHbIe ICTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu

16 KonTponrHast pabota no pazaeny
«¥YTI1€BOJOPOABI»

17 IIpenenbHbIE OAHOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 9TaHo1. BogoponHas cBsa3b

18 MHOroaTOMHBIE CIUPTHL: ATHJIEHTJINKOIb U
[JIALEPUH

19 ®deHoJI: CTpOEeHUE MOJIEKYIbI, (pu3nuecKue
U XUMHYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpaeruapl: popmanbaerua u
aneranpaeruy. AneToH

21 OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbHHAasI U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBafl 1 OJICMHOBAaA KHCJIOTHI, KaK

23 MIPEJICTAaBUTEIH BBICIIUX KAPOOHOBBIX
KHCJIOT

24 MBpbUia Kak COJIM BBICIITMX KapOOHOBBIX
KHCJIOT, NX MOIOIIee JIeHCTBIE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ MIPOITU3 CIIOKHBIX
3¢upos

26 Kupsl: ruaposn3, IpUMEHEHHE,
Ouosoruueckas poib )KMpPOB
VYrneBospl: cocTas, KinaccuduKaims.

27 Baxneiimme npeacTaBuTeNN: TII0K03a,
(dbpykTo3a, caxapo3a

08 Kpaxmai u 1esmiroio3a Kak mpupo IHbIC
MTOJTUMEPBI
KoHTposbHas paboTa 1o pasaerny

29 «Kucmopoacoaepikaiiue opraHuIecKue
COEMHEHUS»

30 AMUHBL: METHJIAMHH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(OoTepHbIe

31 OPraHUYECKHUE COCTUHEHUS, UX
ounonornueckoe 3nauenue. IlenTuas

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

33 OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUIA

34 OCHOBHBIE METOIbI CHHTE3a




[Inactmaccel, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUMN.

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbIe
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAs
KOH(UTyparus aToMOB

[Tepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMa XMMHUYECKUX 311eMeHToB JI. M.
MenpeneeBa, UX CBSA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX PJIEMEHTOB U UX COECIMHEHMI 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux sneMmeHnToB .M. MenzaeneeBa B
Pa3BUTHUU HAYKH

Crpoenue BeniecTBa. XuMHU4YECKas CBs3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH CBs3U. BoiopoaHas cBs3b

BasieHTHOCTB. DJIEKTPOOTPHUIIATEIIBHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE 1 KOJJIOUIHBIS PacTBOPBLI.
MaccoBas 10JI1s BEIIeCTBa B pacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3IIMYHBIX
KJIacCOB

Knaccugukamms XuMIHYECKUX peakuni B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXpaHEHUs U NIPEBPAILECHNS SHEPTUH TIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. O6paTUMBbIE PEaKIIHH.
XUMHYECKOE pAaBHOBECHE

10

[IpakTnueckas padota Ne 1. «Bnusuue
pa3nuyHbIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DnekTpoauTuyeckas auccorumanus. [lonstue
o BojiopoiHOM Tiokazarese (PH) pactsopa.
Peakiiun nonHoro oomena. I'maponus
OPraHUYECKUX ¥ HEOPTAaHMYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonstue 06 snexkrponuse
pacIuiaBoB U PacTBOPOB coJiei

13

KonTponsHas paboTa o pazneny
«TeopeTnyecknue OCHOBBI XUMHUM»

14

Mertanisl, ux nonoxxenue B [leproanaeckoit
CUCTeMe XMMHUYecKuX >nemeHToB JI. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nvecKre CBONCTBA
METaJJIOB




15

CrinaBel METaIIIOB. DJIEKTPOXUMHUYECKUN Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, KaJuH, KaIbI[Ui, MarHUM,
QIIOMHHMI) U UX COETUHEHUN

17

XUMUYECKUE CBOKMCTBA XPOMA, MEJIU U UX
CoeqUHEHNN

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKejie3a B UX
COCAUHEHHI

19

[Ipaktrudeckas padora Ne 2. "Pemrenue
JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«Mertamis»"

20

HemeTtamnel, MX M0OJI0KEHHE B
[Teproanueckol cucteMe XUMHYECKUX
anemenToB . . Menneneera u
0COOEHHOCTH CTPOEHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpOJia, cepbl, pocdopa u yriepoa)

22

XHUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COEUHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COEIUHEHNN

24

XHUMHUYECKUE CBOKCTBA YIIIEPOAA, KPEMHHUS U
HUX COeIUHEHUI

25

[IprmeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEIMHEHUN

26

O0001IeHHE U cUcTEMAaTU3aLMs 3HAHUI IO




TteMme «Hemeraniaey. Beruncnenus no
YPABHEHUSIM XMMHYECKUX PEAKLIMI U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KoHuTponsHas padora mo TemMam «MeTauTbhy 1
n «Hemeramasny

29 Heopranudeckne u opraHMuecKrue KACIOTHI. 1
Heopranndeckne u opraHndecKiue OCHOBAHHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHWYecKre coequHeHMs. [ eHeTnIecKas 1
CBSI3b HEOPTAaHUYECKUX M OPTaHUICCKUX
BEIIECTB
Ponp xuMuu B 00ecredYeHNH 3KOJIOTHYECKOM,

31 SHEPTEeTUYECKOU 1 THUIIIEBOM O€3011aCHOCTH, 1
Pa3BUTUU METUITUHBI
[IpencraBnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIIUATIAX TIPOMBIIIICHHOTO TOTyYeHUS 1
BaKHEHIINX BEIIESCTB

33 UYenoBek B MUPE BEIIECTB M MATEPUAJTIOB

34 XUMHS ¥ 3I0POBBE YEIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xknacc/ Kysnenosa H.E., JIEskun A.H., [llatanos M.A.,

AxumonepHoe obuiectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



JIOKYMEHT MOAMVICAH 3MIEKTPOHHON MOAMMCHIO

MYHULIMNAJIbHOE OBLLEOBPA3OBATEJIbHOE YYPEXXAEHUE 12.10.23 07:30
APXAHIEJIbCKASAl CPEQHAA LWKOJIA UMEHU NUCATENA U.A.TOHYAPOBA, (MSK)
Becnanoa Onbra BanepbesHa, McnonHsiowmii 0653aHHOCTM AvpekTopa

CepTudukat 265941660538EB4EA6F7671199835982
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