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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CpeHEro oOIIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu mpenoiaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanvy, peamu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNokeHH «CTpaTterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnmopspkenue I[lpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4eHUS W TpeOOBaHWN K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mreo0pazoBaTeIbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTro o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIICH KYIbTYpPHhI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 M TIPUPOAHOW cpene. Peanmsyercss xumuyeckoe oOpa3zoBaHUE
oOydJaromuxcs Ha YpOBHE CPEHEr0 OOIIero oOpa3oBaHMs CPEJACTBAMH YYeOHOTO
npeaMera «XUMHA», COJIEpKaHUE M IOCTPOCHHE KOTOPOro OIPEAEIEHbl B
nporpaMmMe MO XUMHHM C Y4YETOM CHEIM(PUKKA HAYKHM XUMUHU, €€ 3HAUYCHUS B
NO3HAHUM TIPUPOABI U B MaTepUaJbHOW XU3HU OOLIECTBAa, a TaKXke C Y4ETOM
o0mMX 1eaeil M MNPUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopaszoBanus B Poccutiickoit denepanuu.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyro poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKpYKAIOUIEM MHPE KaK O €JUHCTBE
OpUPOJIBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C JPYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIIECIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOA,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B cootBercTBUM ¢ OOMMMH LEISIMH W TOPUHIUIAMH CPEAHEro oOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OO0mas W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUS KOTOPBIX SIBIISSFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMUHM (C BKJIIFOUCHUEM 3HAHUN M3 OOIIEH XUMUU) U
opraHnyecko xumuu. OOpMHUpPOBAHUE JAHHOW CHUCTEMbl 3HAHWUW NMPU U3YyUYCHHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUH.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXOJla K U3Y4YeHHI0 Yy4eOHOro Marepuana u oO0ycloBJIeHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeneNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4YEeCKOM XHWMHHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKMX M  AJIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBeneHuss 00 U3ydaeMblX B Kypce
BEIIECTBAX JMAIOTCS B Pa3BUTHHU — OT YIJIE€BOJAOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHUM MOJYYarT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEepBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOM CBS3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUsi B mOpeameTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
TEOPETUYECKUNA Marepras U (DAKTOJOTHMUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmasi u HeopraHudeckas
XUMUSD» OOy4YaromMMcsl MPEJOCTaBISETCS BO3MOXXHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX MO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKHX PEAKLHIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIOINMHU KyJIbTypOJIOTHYECKUH W MPUKIAJIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aMMOCBS3U XUMHUU C
OPYTMMHU HayKaMH, PAcKpbIBalOT €€ pPOJIb B II03HABATEILHOW U IIPAKTUYECKOMN
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0yiemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKU OCMBICIHUBATh MHGOPMALMIO U
OpUMEHATh €€ M TOMNOJHEHUS 3HAHWM, pPEIIeHUs HHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enom cojaepxanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  YpPOBHS ~ HM3YYEHUS  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 00y4YaIOIIUXCS MHUPOBO33PEHYECKONM OCHOBBI JUIsl TTOHUMAHMS
¢unocopckux HaeH, TaKUX Kak: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKoro Mwupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOAHBIX SBICHUM NYTEM OHKCIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMM MEXAy HOBBIMH (akTaMu U TEOPETUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MpooIieM, a
TaKKe MpodsieM cOepexeHUs: YHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agay  BOCIUTAaHMS, Pa3BUTUS M COLMANM3ALUU
oOy4Jaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIbHBIX Y4YEOHBIX JCUCTBUHM, UMEIMUX 0a30Bo€ 3HAYCHHUE A
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUS MpoOsieM, TOHUCKa, aHalu3a W
00paboTku nHGOPMAIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTBITA MPAKTHUECKON
U HCCIIEOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHHWs XMMHHM KaKk Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIero o0pa3oBaHus, IPU ONMpPEICICHUN
COJIEpKATEJIbHOM XapaKTEpUCTUKHM LEJed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW N3y4YCeHUS
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM LIEJISAMH H3yY€HUs IpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KIIOUEBbIC MOHATHS, (PyHIAaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaklUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AECATEIBHOCTHU, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIHEPUMEHTa, COOJIOJEHUEM IpaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copeprkaTenbHas XapaKTepUCTUKA IIeJield U 3a7a4 U3y4yeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero olmiero oopasoanusi. CeroaHs B
OpernojaBaHud  XUMHUM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJIepaHus OOy4deHHs, OpPHUEHTUPOBAHHOW Ha
MOJICOTOBKY BBITYCKHUKA 00I1€00pa30oBaTEIbHON OpraHu3alluy, BIAACIONIET0 He
HAaO0OpOM 3HaHUM, a (YHKIUMOHAIBHOM T'PaMOTHOCTBIO, TO €CThb CIOCOOaMH U
YMEHUSMHU AKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHUS UX B PEATbHOW KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM npH U3yYeHUH MOpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTanus o0y4yarouuxcsl K YCJIOBHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHIO IPAMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUSIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarONmIMXCS  KIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE ISl PaA3IUYHBIX BHUJIOB
JESTENBHOCTHU: PEIeHUs po0sieM, MOUCKa, aHanu3a U 00paboTKM MH(OpMAIUH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe JUIsi OLEHKH C MO3UIUl
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUYECKUX
CrocoOHOCTEW 00YUYaroIMXCs: CIOCOOHOCTH CaMOCTOSITENBHO NPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUM C KM3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHuE U Pa3BUTHE Y 00YUAIOIINXCS aCCOIMATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydammmxcs yOexKJAEHHOCTM B T'YMAaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUH TJI00aJbHBIX MPOoOIeM
palMOHAILHOTO TPUPOOTIONB30BAHUS, TTOMIOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHWUW ISl TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpeaHero ooOImero o0pa3oBaHUsl TPEAMET «XHUMHI»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
PEIMETHD».

OO61ee 4ncio 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUSI XUMUU, HA 6a30BOM YpPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMMHU

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuil A. M. Bytieposa, e€ ocHOBHbIE noJI0KeHHs. CTPYKTYpHBIE (OPMYJIbI
OpraHMYecKuX BewlecTB. l'oMonorus, wu3zoMepusa. XHMHYECKas CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTuyecKkas) W TpHUBHAIbHbIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB M HMX IPEBpALICHUN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEJACTABUTENN alKaHOB: (PU3WYECKUE W XMMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIeHUsT W TOPEHMS), HAXO0XKAEHUE B MPUPOJE, MOIYYECHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJACTABUTEIN alKeHOB: (PU3WYECKUEe W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAlUH, OKUCIEHUS U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUH psii. ALETHIIEH
— TMpPOCTEHIINN TMpeAcTaBUTENb QJIKHHOB: COCTaB, CTPOCHHUE, (u3MUecKue Hu
XUMUYECKHE CBOMCTBA (peaklMy TUIpUPOBaHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NMPUMEHEHUE. 1oayon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH



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

IIpuponHble MCTOYHUKM YIiIeBOAOPOAOB. IlpupoaHbii ra3 M MOMYTHBIE
He(dTanble Ta3pl. HedTth um e€ mpoucxoxaenue. CrocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKUi), mnuponu3. IIpomyKrbl
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBILIJIEHHOCTH U B ObITYy. KameHHBbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUM:
O3HAKOMJIEHHME C o0Opa3liaMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Boruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OQHOATOMHBIE COUPTHL. METaHON W JTaHOJ: CTPOEHHUE,
¢usznueckre MW XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMH METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoIOpOoaHBIE CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHbl€  COUPTHL. OJTWIECHIJIMKOIb W  [JHUIEPUH: CTPOCHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aUMOJCHCTBHME CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaklus Ha MHOTOATOMHbIE cnUpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe H XUMHYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpnerunipl U Kemouwvl. DOpMalblIETH[, aLETAIBIETUI. CTPOCHHE,
duznyueckre U XUMUYECKHE CBOMCTBA (pEaKIMM OKUCICHUS W BOCCTAHOBIICHHSI,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (U3NYECKHE U XMMUYECKHe CBOWCTBa (CBOMCTBA,
oOmue /Il Kitacca KUCJIOT, peakius dTepruduKaIum), moaydeHne u MpuMeHeHue.
CreapuHOoBasi U OJIEMHOBAash KHUCIIOTHI KakK MPEJCTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak TMPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
cnoxHBIX 3¢upoB. XKupsl. ['uaponus xupos. [I[pumenenne xxupoB. buonorunaeckas
POJIb KUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBHUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsie noiaumepsl. CTpOeHHE Kpaxmana U
Henono3bl. Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
npoBe/ieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, Kaue€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHOJA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCH[A
cepeopa(l) m ruapokcugom wmemu(ll), B3aumojeicTBHE Kpaxmajia € HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WIM IIPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WM IPOAYKTOB PEAKIUH).

A3zoTconepxkaliyie OpraHu4ecKue COeAMHEHNU.

AMUHOKHCIIOTBI KaKk amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha HpuMepe IiaunuHa). buomornyeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHbIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepsuuHas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/IEHNE U ONMCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: JCHATYypauus OEKOB IpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHMA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpPUMEHTAJIbHBIE METOAbl HW3YYEHMsI BEIIECTB W HX IPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUS: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DHEPreTUUECKUN YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHBIE TOPO/bI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeie]ICHUs] 3JIEKTPOHOB IO OpPOHTANsIM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIIHsi aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4deckux 3nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOICTB XHWMHYECKUX BJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIOXKHBIX BEIIECTB IO TPYINaM H TEPHOJaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHAbI XHMHYECKOW CBSI3H
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, METaJIM4yeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO Y HEMOJEKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPHIL
MaccoBas 10Jis1 BEIIECTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumunueckas  peakuus. Kimaccudukanus  XUMHUYECKMX  peakiUuid B
HEOPraHWYECKONW M OpPraHMYECKONM XUMHM. 3aKOH COXPAHEHUSI MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHUMbIE
peakuun. XHUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle Hlarense.

OnekTponauTuyeckas aucconuanus. CUibHBIC U ciaadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIVH.

OKCMEPUMEHTAIbHBIE METOJIbl HM3YYEHHUs BEIIECTB M HX MPEBpaIlCHUM:
neMoHcTpaius Taosmi «llepuoandeckas cucrema xumuueckux siementoB . U.
MeHnneneeBay, H3y4eHHE MOJEled KPHUCTAJUIMUYECKUX PEHIETOK, HAOIIOJACHUE U
OTHMCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOPa, ONPEJACICHUE CPElibl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpA, pPEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3muyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacuétel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuid, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyueckue CBOMCTBA HEMETAJUIOB. AJUIOTpONUSI HEMETauioB (Ha HpUMEpe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TaJIOTEHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUN  (OKCHJIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOIOPOJAHBIX COEAMHEHU).

[IprMmeHeHnEe BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .



Meramisl. llonoxxenue meramnoB B llepuoanyeckoi cucTeMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTayuioB. O6mue ¢uzudyeckue cBoiicTBa MeTaioB. CIlaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPU, Kalul, KalblIU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M MX MPEBPaALICHUIL:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJJIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWEe W OIHUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PACTBOPAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuétnrle 3amaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WIW O00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEaKI[MU BEIIECTB,
pacu€Tel Macchl (00bEMA, KOMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIU OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, pa3BUTHM MeAUIHUHBL [loHSATHE O HAyYHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMIMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yIOOpeHHUSL.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OE30MaCHOTO WCIIOJIH30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHWH OoOmed u
HEOPraHW4YECKOM XMMUHU B 11 Kiacce OCylIEeCTBIAETCS 4epe3 UCIOIb30BAHUE KAk
OoOIUX E€CTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHsl, aHaliu3, CHUHTE3, KiIaccupuKanus, TM[epPUOJUYHOCTh, HaOJIIOJICHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
W30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHUE BENIECTBA, (DM3MYECCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpAIBI, TOPHBIC MOPOJIBI, TOJIC3HBIC MCKOTAeMbIe, TOILIIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJLTyprHsl, MPOU3BOJACTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, ITHIIEBAS
NPOMBIIIIEHHOCTh,  (DapMaleBTUYECKass  MPOMBIIUICHHOCTb,  MPOW3BOICTBO
KOCMETHYECKUX IpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOimero oOpa3oBaHUsl (JIUYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMHUCS POCCUUCKOM TPaKJaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BO HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
eI U CTPOUTD KU3HEHHBIE TLJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)karoT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEILHON M TMPAKTHYECKOW NEATEILHOCTH
00yJaroUMXcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAJIbHBIX HOPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATENbHBIX 3a/1ay, BHIIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHHUSI K HWCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIecCY TBOpUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpECa W IMI03HABaTEJIbHBIX MOTHMBOB B IMOJYyYCHUH U TOCIEAYIOIIEM
aHanu3e mH(opMalMKu O MEePEOBLIX JOCTHKCHUSX COBPEMEHHOM OTECYECTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CITOCOOHOCTH OIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJEHHWE M IMOCTYIKH CBOMX TOBapHIIEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHME TOCIEICTBUN OITHX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IaCHOTO0 OOpallieHHus ¢ BEHeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHU s
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B pEUICHWU NPaKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYyHdY, JIIOASIM TpyJa U pe3yJbTaraM TPYIOBOW AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

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

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JCUCTBUH, TMPHUHOCIIIUX BpeJ  OKPYXKaroIIeh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUSATHBIC SKOJIOTHYCCKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa TSI TENBHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHMKAaTUBHOW M COIIMATIbHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO TMPOTHUBOCTOSITH HJIEOJIOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHUS CHeuMDUKU XUMUM Kak HayKd, OCO3HaHHS €€ polud B
dbopMHUpPOBAaHUN PAIMOHAIBHOT'O HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaKk O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALUK: B €€ TyMaHUCTUYECKOMW HANpaBIC€HHOCTH M BaXXHOW pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUILEBOM U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAUIMHBI, OO0ECIICYEHUHU YCIOBUU
YCHENIHOTO TPyAa H OKOJOTUYECKA KOMGPOPTHOM JKM3HU KaXKIOTO ICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAJIU3a U OOBSCHEHUS ABJICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 0OOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (PaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX chepax npodeccuoHalIbHOMI
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaxX (MaTCpI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHHC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC34d, 3aKOHOMCPHOCTDL, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCATbHBIMU
y9eOHBIMM  TI03HABATCIIbHBIMH, KOMMYHUKATUBHBIMH W PETYJISSTHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEUCTBUSIMH:

1) 6a30Bble JIoTHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (OpPMYyJIMpOBaTH W aKTyallM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEJIH JESITEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUHU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
BBIICJISITh XApAKTEPHBIC MPU3HAKU MOHATHUHW W YCTAaHABIWBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYKIEHHUS (MUHAYKTUBHBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, IPEOOPA30BHIBATH MOCIIBHBIC TIPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMH4YecKas ¢Gopmysa, YpaBHEHHE XUMHYECKOU
peakiuu — TMpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

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

(dbopMynHpoOBaThH LIETU U 3a/1a4d UCCIEAOBAHUS, UCIIOJIb30BATh MMOCTABIEHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BONPOCHI B KadyecTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJIsi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSTENbHO IPOTHO3UPOBATH €r0 pe3ylbTaT, (OPMYIUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOW HCCIETOBATEILCKOM M MPOCKTHOU
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, NPUMEHEHHIO pPa3IMYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIBI MPU TIOUCKE H
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (OpMYy  TpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3bIK B KadeCTBE CpEACTBAa Mpu pabdoTe ¢
XAMHYECKOW HMH(POpMAIMEH: TPUMEHITh MEKIPEAMETHbIC ((DHU3udecKkue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOil TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCHUHM,  BBICKAa3bIBaTh  HJEH, (QOPMYJIHPOBATH CBOM  IPECIIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMECH pe3yJbTaTOB IO3HABATEIbHOW JCSATEIHLHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUN
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pean3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUA MyTEM COTJIACOBAHUS MO3MUIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSATEIIFHO IIJITAHUPOBATh W OCYIIECTBISATH CBOIO TO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessss e€ Ieau MW 3aJauyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  aJlrOpUTM JACHCTBHMA IpHU
BBITIOJTHEHUU Y4YeOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BBIOMpAaTh Hambomee
3 PeKTUBHBIN CMOCO0 HMX pelmIeHHs ¢ y4E€TOM TOJIYYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA Ha OCHOBE CaMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHSD)
OTPaXaroT:

c(hOpMHPOBAHHOCTh  MPEACTABICHUM O  XUMHUYECKOHW  COCTaBIISIOINICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, pPOJIM XUMHU B TO3HAHWUM SIBIICHUU



npuposibl, B  (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOAUMOM /I pellIeHUs] TPAKTUUECKUX 3a/1au
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIECHMSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BIAJICHWE  CHUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKIJIOYACT:
OCHOBOTIIOJIAralOIINE TOHATHS (XUMHUUYECKUU DJIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIA 00BEM, YIJIEPOJAHBIM CKeJleT, (QYyHKIMOHAJbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YTIE€BOAOPOIHI,
KHACJIOPO/ U a30TCOJAEpXkAIIhe COEAUHEHHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsSI CTPOCHUS
oprannueckux BemiectB A. M. ByrtiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUM SI3bIK XUMHUU;, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalne B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUH, (PAKTONIOTHUECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJYYECHUU H
0€30MacHOM HCTOJb30BAHUNA BAXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIE TNMPU3HAKUA TOHITHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaII€HHON)
dbopMyn  OpraHMYecKMX BEIIeCTB MW ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I WILITIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPHUHAMICKHOCTh U3YUCHHBIX
OpraHMYECKUX BEIIECTB MO0 HX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynme CcoequHEHU (YyrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COEJUHEHHUs), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMmeHkiatype (IUPAC), a Takxke npuUBOIUTH TPUBUAIBHbBIC
Ha3BaHUs OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWJIEH, MPOMWIECH, alEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMaNbIeTu, aleTaabIAeTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsI KUCIIOTa, TJIF0K034,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOKEHUS TEOPUH CTPOEHUs
opranndeckux Bemects A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTAaB,  CTPOECHHE,
¢u3znueckre U XUMUYECKHME CBOMCTBA TUIMYHBIX MPEICTABUTENEH PpPa3IMYHbIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWUJIEH, MPOMMJIEH, AalleTHUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METaHOJ, JTAHOJ, STUJICHIJIUKOJb,
IJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAs U YKCYCHasi KHCIOTBI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKY IO
CBS3b MEXIY HUMHU YPAaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUuil C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaTh UCTOYHUKH YTIE€BOAOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboTKU W
NPAaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKu;

c(OpPMHUPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU NPU W3YYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaO0IeHne, u3MepeHne, SKCIIEPUMEHT, MOJIEITUPOBaHNE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS JJId TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IATh MPABUIIA MTOJIb30BAHUS XUMHUUECKOU
OCYJIOH W Ja00paTOpHBIM OOOpYyIOBaHUEM, a TaKKe IIpaBUja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMHU IO BBHITIOJHEHHUIO J1aOOPaTOPHBIX
XUMHYECKUX OMBITOB,;

cOpMUPOBAHHOCTh YMEHHMI IJIAHUPOBATh M BBIIOJHATh XUMHUYECKUN
HKCIIEPUMEHT (IIPEBpAIICHUs OPraHUYECKUX BEIECTB PU HarpeBaHUU, IOJTyUEHHUE
STWIEHa M W3YYEHHE €ro CBOICTB, KAayECTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JeHAaTypalus OCJKOB NpPHU HArpeBaHWU, LIBETHbIE peakluu OEJIKOB) B
COOTBETCTBHM C TMIpaBWJIaMU TEXHUKH O€30IMacCHOCTH TMpH OOpaleHUuH C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYAOBAHHMEM, MPEICTABIATH PE3YJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3alucu YpPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aAHAIU3HPOBATh XUMUYECKYIO
uH(pOpMAIMIO, MOJy4aeMyK0 U3 pa3HbIX MCTOYHUKOB (CpeACTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHMH  COONIIOJATh  MpaBWIa  HKOJOTUYECKHU
1[€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEITEIBHOCTH B IEJAX
COXPAHEHHUSI CBOEr0 3J0pPOBbS U OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3MBbI OIPEACIEHHBIX OPTraHUYECKUX
BELIECTB, MOHMMas cMbica mnokaszarens [I/IK, mosicHaTh Ha mpumMepax crocoObl
YMEHBIICHUs] M MPEJOTBPAILEHUS HX BPEAHOIO BO3JCUCTBUS Ha OpraHu3M
YEJI0BEKa;

JUIsl 0Oy4YaroIIMUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHeNbIX M CHAa0OBHIAIIMX OOYYalOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHUW MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MMPAKTHYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370pPOBBIO U MPHUPOTHOMN
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MOHATHS (XUMHUYECKHI 3JEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TANBl ~ XUMHWYECKUX  pPEAKIWi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW peakIMu, XUMHYECKOE DPABHOBECHUE), TEOPUM U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XHUMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTUA H
CUCTEMHOCTH XHMHMYCCKUX SBIICHHM, (PAKTOJOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISTH XapaKTepHbIE MPU3HAKU TOHSATUMH,
YCTAHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHITHUS MPU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
cocTtaBlieHUs (GOpMYJ BELIECTB M  yPaBHEHHM  XMMHYECKUX  PEAKIUH,
cucremarnueckyio HomeHKIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, yrJeKUCIbIA ra3, aMMHak, TaméHas
W3BECThb, HETAIlIEHAs] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAJICHTHOCTb U CTETICHb OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCJAMHEHUSX, THUII
KPUCTAJUTMYECKONM PEMIETK KOHKPETHOrO BeIllecTBa (aTOMHas, MOJEKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep CpeAbl B BOJIHBIX PaCTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

c(hopMUPOBAHHOCTH YMEHUM yCTaHaBIMBaTh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K OMNPEACIEHHOMY KJacCy/Tpymnie
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTro 3akoHa [l.
W. MeHnneneeBa U IEeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, 0ObSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuonoB Ileprogudyeckoil CHCTEMBI
xuMuueckux sjaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, -
AJIEKTPOHHBIE opOuTanmy, «QHEPTEeTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
0 MepUoJIaM U rpynmam [lepruoanyeckor CuCTEMbl XUMUYECKHX 351eMEeHTOB [[. M.
Meneneena;

c(hOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHUE TI'€HETHYECKOM CBS3UM MEXKJIYy HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XMUMHUYECKUE DPEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArHPYIOIIUX BEIIECTB, TEIJIOBOMY
s ekTy peaknnuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS JJIEMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IHIHBIX
THUIIOB, MOJIHBIE U COKpalIEHHbIE YPAaBHEHUS peaKlUii MIOHHOTO OOMEHa, YUYUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHUPOBAHHOCTh yYMEHUN TPOBOIUTH PEAKIMH, TOATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIEeCTB, pACIlO3HABATH
OTIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh yYMEHHH pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHUS JJCKTPOHHOTO OallaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XWMHUUYECKHE IPOIIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TOJYYCHHSI CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUINAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TPOBOJIUTH BBIYMCICHHS C WCIOJb30BaHHEM
MOHSITHSI «MaccoBasi JIOJS BEIICCTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUN Ta30B
IpH XMMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WJIM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCe MM O0BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMyi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIO/IaTh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHEM, a TaKXKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATh M BBINOJIHATH XUMHYECKUH
AKCIIEPUMEHT (pa3ioKEeHUE MEePOKCHIa BOJOPOAA B MPHUCYTCTBUU KaTalM3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOpA, BIUSHUE PA3NIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIiuu,
peaknuu MOHHOTO OOMEHAa, KauyeCTBEHHBIE pEaKIMu Ha cynbdaT-, KapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» U «HemeTamnbl») B COOTBETCTBUM C TMPAaBWIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAIIeHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pPYAOBAHHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIepuMeHTa B (QopMme 3ammcu
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uHOpPMAINIO, TONYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBa MAacCOBOU
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHMH  COONIOJATh  MpaBWIa  JKOJOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY U TPYJAOBOM JAESATEILHOCTH B LEIAX
COXPAHEHHUSI CBOEro 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOIHON Cpeibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS HA KUBBIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHAT, Ha mnpuMmepax CHOcOObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIIMXCsl ¢ OrPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0POBbS: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHeNbIX M CHAa0OBHIAAIIMX OOYyYalolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne /i HaunmeHoBaHMe pa3/iesioB U TeM Kourponsmuie | TpakTiieckue (uudgposbie)
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypens
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPTaHUYECKUX COCTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE yriIeBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Wroro no pazneny 13
Paznen 3. Kuciopoacoaepxanue oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunpsl. KapOoHOBBIE KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazaeny

13

Pasnen 4. AzoTcoaeprxainue OpraHnudyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paszgea 5. BoicokoMoJIeKy/JIsSIpHbIE COeIMHEH U

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproandeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 3
anemenToB J[. . MenaeneeBa
19 Crpoenue BeuiectBa. MHOroo6pasue 4
' BEIECTB
1.3 XUMHUYECKUE PEeaKIUU 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Mertamis
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 5
' BEIIECTB
Wroro no pazneny 17
Paznea 3. XuMus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabsubie | Ilpakruyeckue o p
n/n Bcero HU3yYeHHs o0pa3oBaTe/bHbIE
padoThI padoTbl
pecypchbl
[Ipeamer opraHn4ecKOi XUMHH, €€
1 1
BO3HHKHOBEHHE, PA3BUTHE U 3HAUCHUE 08.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 coenuHenuit A. M. byrneposa, eé€ 1
5 YHICPOBa, 15.09.2023
OCHOBHBIE TTOJIOKECHUS
[Ipencrasienue o Kiaccuuxanuu
opraHuueckux Bemiects. HomenknaTypa
3 1
(cucTemaTuyeckas) U TPUBUATIbHBIC 22.09.2023
Ha3BaHMs OPraHMYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHUH PsIJT 29.09.2023
5 Mertan 1 3TaH — IpocTerIme 1
MPEACTABUTENMN AJIIKAHOB 06.10.2023
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1
P 13.10.2023
OTUIIEH U TPONUIIEH — MPOCTEMIINE
7 1
IIPEICTAaBUTENH AJIKEHOB 20.10.2023
[IpakTuueckas padora Ne 1. «Ilomyyenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB 27.10.2023
9 Anxanuensl. byranuen-1,3 u 1
MeTtunoyraauen-1,3. Iloxyuenue 01.12.2023




CUHTETHUYECKOTO KaydyKa U PE3UHBI

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKHAN PsiI. ALIETHIIEH —
P HHEBIHH pAL A 08.12.2023
MIPOCTEHIIIHI MPEJCTABUTEIH AJIKHHOB
11 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peakuuu 15.12.2023
12 ApeHnbl: 0eH30.1 U T0JIyod. TOKCUYHOCTD
apeHOB 22.12.2023
I'eHeTHyeckas CBSA3b YIIIEBOIOPOIOB,
13
MPUHAYISKANNX K Pa3JIMYHBIM Klaccam 12.01.2024
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:
14 OPUPOIHLIN Ta3 U HONYTHEIE HEDTIHLIE
PHpo yTHEIE HO 19.01.2024
ra3bl, HeTh U MPOAYKTHI €€ mepepaboTKu
[IpupoHbIe HCTOYHHKH YTIICBOI0POIOB:
15 MPUPOIHBIHN a3 U HOMYTHBIE HEDTIHLIE
PHpOsL yTHEIE HOO 26.01.2024
rasbl, HeQTh U IPOYKTHI €€ epepadOTKH
16 KoHTposbHas paboTa 1o paserny
«YTJEBOIOPOIBI» 02.02.2024
[IpenenbHBIC OJTHOATOMHBIC CITUPTHI:
17
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b 09.02.2024
18 MHOT0aTOMHBIC CIIUPTHI: ATUICHTIIMKOJIb 1
TJIALICPUH 16.02.2024
@DeHoM: CTPOEHUE MOJIEKYIBI, PU3NYECKUE
19 N
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 23.02.2024
20 Anbrerunasl: Gopmanbaeruau
areraabIerua. AeToH 01.03.2024
OAHOOCHOBHEIE IpeIeNIbHBIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 15.03.2024




[Ipaktuyeckas padota Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBD) 22.03.2024
CreapuHOBast ¥ OJICMHOBAsI KHCIIOTHI, KaK
23 OPEACTABUTEIMN BBICIIINX KAPOOHOBBIX
pelt P 05.04.2024
KHACJIOT
MpbL1a KaK COJTM BBICITUX KapOOHOBBIX
24 .
KHCJIOT, KX MOIOIIIEE IEUCTBUE 12.04.2024
CrnoxHbie 3(UPBI KaK TPOU3BOIHBIC
25 KapOOHOBBIX KUCJIOT. | MIPOIIN3 CIIOKHBIX
p P 19.04.2024
3¢upoB
26 JKupsl: ruapon3, MPUMEHEHHE,
OuooruuecKas poJib KUpPOB 26.04.2024
VYTeBobl: cocTaB, Kiiacch(hUKaIHs.
27 Baxkueiinme npeacTaBUTENN: TIIIOK03a,
el 03.05.2024
(dbpykTo3a, caxapo3a
08 Kpaxman u 1ie/uios03a Kak IpUpoTHbIC
TTOJITUMEPBI 10.05.2024
KoHTposbHas paboTa 1o paserny
29 «Kucnopozacoaepxalye OpraHn4ecKkue
POACOACPHALC Op 17.05.2024
COEIUHEHUA
30 AMUWHBI: METUIAMUAH U aHUJINH
24.05.2024
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC
31 OpraHu4YecKue COCIMHEHUS, X
p a 31.05.2024
ouosiornuyeckoe 3Hayenue. [lentuast
39 benku kak mpupoHbIC
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS
33 OCHOBHBIE IOHATAA XUMUU




BBICOKOMOJIEKYJISIPHBIX COEAMHEHU I

OcHoBHEIC METOJbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUMN. 1
ITnactmaccsl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMa XMMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U HX COSIUHEHHMMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BenecTBa. XUMUYECKas CBA3b, €&
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH cBsi3U. BogopogHas cBs3b

BajneHTHOCTB. DIIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucnenus. Bemecra
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE M KOJTTOUIHEIE PacTBOPHI.
MaccoBas A0J1s BEIlecTBa B pPacTBOpPC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH TIPU
XUMHUYECKUX PEAKIMAX

Ckopoctb peakuuu. OOpaTuMble PeaKIUH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PeaKium»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojiopoiHOM Tokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['uapoms
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIECTB

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTponsHas paboTa o pazneny
«Teoperndeckre OCHOBBI XUMU

14

Mertansl, ux nonoxenue B [lepuoandeckoii
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznveckre cBONCTBa
METaJJIOB




15

CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHM, KaJTui, KAJIbIIMI, MarHui,
IIOMUHMI) U UX COCUHEHUI

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHEHU I

19

[Tpaktudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Merambn"

20

HemeTamel, X HOJIOKEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COETMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COETMHEHUN

24

XHUMUYECKUE CBOMCTBA YIiIepoaa, KPEMHHUS U
HUX COeIUHEHUN

25

[Iprmenenne BaXXHENIIMX HEMETAJIIIOB U UX
COeIMHEHUI

26

0O00011eHrE U cucTeEMaTU3allu 3HAHUN 110




Tteme «HemeTamny. Beraucienus mo
YPABHEHUSM XUMHYECKUX PEAKLIUI U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1
"HemeTtaiuie!"»

o8 KonTpoasHas padota mo reMam «MeTayibh 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranndeckne v opraHidecKue OCHOBAHHUS
AmpoTepHBIE HEOPTAHUIECCKHE H

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEIIIECTB
Ponb xuMun B 00ecrieyeHUH SKOJIOTMYECKOM,

31 JHEPreTHYCCKOM M MUIIEBOI 0€30MMaCHOCTH, 1
Pa3BUTHH MEUIIMHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHITUATIAX TPOMBIIUICHHOTO TIOJTy4EHUS 1
Ba)KHEHIIINX BEILECTB

33 UYemoBek B MUPE BEIISCTB M MAaTECPHAIIOB

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus / T'abpuensa O.C., Octpoymos WN.I'., CnankoB C.A., AKIIMOHEPHOE

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET
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