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MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XuUMHM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENbHONW MPOTPpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DenepadbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenojgaBaHus
yuyeOHoro mpeamera «XuMus» B oOpa3oBaTeIbHBIX opranuzaiusax Poccuiickoi
Qdenepanuy, peaqu3yIOIIUX OCHOBHbIE 0Opa3oBaTelbHBIE MPOTPaMMbl, U
OCHOBHBIX ToNokeHuil «Ctpateruu pa3Butus BocnuTaHusi B Poccuiickoi
Odenepanuu Ha niepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt cTpateruy 00y4yeHusi, BOCIUTAHUS ¥ Pa3BUTHUS 00y4YalOIIUXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbHubie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHusl, pPe3yabTaToB OOy4deHHs U TpeOOBaHUW K YPOBHIO IOJrOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pazoBaTeIbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIONIMM O3TallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0pa3oBaHUs. OTH IIEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJI0BeKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
U TPUPOIHON cpene. Peanmsyercs xumudeckoe oOpa3oBaHHE OOydYarOIIMXCS Ha
YpOBHE CpeIHero ooOmero o0pa3oBaHUs CpEJICTBAaMU y4eOHOro MpeameTa
«XHUMHSA», COIEpKAHUE U MOCTPOCHHE KOTOPOTO OIPENENIEHbl B IPOrpPaMME II0
XUMHH C YYETOM CTICIM(PUKA HAYKH XUMUH, €€ 3HAUCHUS B IO3HAHUH TIPUPOJIBI U B
MaTepuagbHON XKU3HU OOIIECTBA, a TAKAKE C YUETOM OOIIUX L€ W MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEAHEro  OOIIEro
oOpazoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUIIM3AINH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOW KYyJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
MIPUPOJIbI U YEJIOBEKA, KOTOpoe (OPMUPYETCS B XUMUU Ha OCHOB MIOHUMAaHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHUpPa, OCO3HAHUS B3aAUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXXHBIMU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMu, XUMUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHas XUMHs KaKk Hayka
co3ujaTelbHas, KaKk HaykKa BBICOKMX TEXHOJIOTWWM HampaBlieHa Ha PENICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO PpPAa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LEIIMH U TPUHIUIIAMH CpPEIHEro O0OIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM ISl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisironuMy IpeaMeTa «XUMUs SIBISIOTCS 0a30BbIe KypChl—
«Oprannueckas xumusi» U «OO0Imas W HEOpraHuyecKkas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHUHW M0 HEOPTAaHMYECKONW XUMUHM (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUW MPU WU3YyUYECHHUH
npeaMera 00eCleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIKMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3Y4YeHHMIO Yy4eOHOro Marepuana ©u oO0ycloBJIeHa
UCTOPUYECKA  OOOCHOBAaHHBIM  pPAa3BUTHMEM  3HAHUM HAa  ONPEAEIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XHWMHH BEIECTBa
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKMX M  AJIEKTPOHHBIX
MpeACTaBlIeHUd O CcTpoeHuu BemecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOAOPOMOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuueckod XUMHM MOJYYarT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IMEpBOHAYAIBHBIC
MPEACTABICHUS O XUMHUYECKOU CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

Ilog HOBBIM yrjioM 3peHus B IMpeaMere «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbIH Ha YPOBHE OCHOBHOrO 00mIero oOpa3oBaHUs
TEOPETUYECKUNA MaTepuan u (PaKTOIOTHYECKHE CBEACHUS O BEMIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mias u HeopraHuyeckas
XUMUSD 00yUYaIOIIUMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE



MEePUOJUYECKOTO 3aKOHA C OOILIETEOPETHUYECKUX M METOAOJOTMYECKUX MO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIHMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHUM O BaKHEMIIHWX BEIIECTBAX, UX COCTaBE, CTPOCHMUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XUMHMUYECKHX PEaKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpoTeKaHus JomnoyHseTrcs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMH COJEPKAHUS, HMMEIOIMIMMHU KYJbTYPOJIOTMYECKUH W MPUKIAAHOU
XapakTep. OTU 3HAHHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aMMOCBS3U XUMHUU C
IPYTMMH HayKaMHU, pPacKpbIBAIOT €€ poJib B IMO3HABATEIbHON W MPaKTHUUECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNU XUMHUH, TTOMOTAIOT
BBIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO UM JMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HH(MOpPMAIUIO U
OPUMEHSTh €€ MJis TOMNOJHEHUS 3HAHWM, pelIeHUs WHTEIJIEKTYalbHbIX |
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1adu. B 1ienomM copepkanue yaeOHOTO
npenMera  «XUMHUS»  JaHHOTO  YPOBHS ~ M3YyYEHHMsS]  OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00y4YaIOIIUXCS MHUPOBO33PEHUYECKONM OCHOBBI JJIi MOHUMAHUS
¢unocopckux uaeH, TaKMX KaK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh TNPHUPOAHBIX SBICHUW NYTEM OJKCIIEpUMEHTa U
pEelIeHHs] TMPOTUBOPEYMM MEXIy HOBBIMH (akTaMu H  TEOPETHUUYECKUMHU
MPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUHU DKOJIOTMUECKUX Mpodiem, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TE€XHOJIOTUM U MaTepHUaOB.

B nmane pemeHus 3agady  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALINU
oOy4Jaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOAXOAbl K OIpPEIeNICHUIO
colepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (popmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX JIEUCTBHM, UMEIOIINX 0a30BOE 3HAYCHUE JJI PA3ITHMUHBIX
BUJIOB JESTENBHOCTU: pEUIeHUs] MpoOsieM, IOHWCKa, aHauu3a U 00paboTKu
uHboOpMaIuy, HEOOXOAUMBIX Ui NPUOOPETEHHS OIbITa NPAKTUYECKON U
HCCJIEI0BATENbCKON JIEATEIBHOCTH, 3aHUMAIOUIEl BaXHOE MECTO B IO3HAHUU
XUMMH.

B npaktuke npenojaBaHHs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CpeJHETO 001Iero oopa3oBaHus, P ONpPeACICHUH
COJIEpKATEeIbHOM XapaKTepUCTUKH LeJed H3Yy4eHUs NpeIMeTa HalpaBiIeHUEM
IIEPBOCTENEHHONW 3HAYMMOCTU TPAAMIMOHHO NPHU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
NEeSATENbHOCTH YeJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C



METOIMYECKON TOUKHM 3PEHUS TAaKOM MOJAXOJ K OINPEACNICHUIO LeNeld H3ydeHUs
MpEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHbIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LIETSIMU U3YUYEHUS IpeIMeTa
«Xumus» Ha 0a30BoM ypoBHe (10-11ki1.)sBasitoTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHOHAYYHOM KAapTUHBI MHUpPaA, B OCHOBE KOTOPOWU
JeXaT KJIIOUEBbIC MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHWE W MOHUMAHUE CYIIHOCTH JOCTYMHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakIui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUI,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO DKCHEPUMEHTa, COOJIIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atumMm, copeprkaTenbHas XapaKTepUCTUKA LeNeH U 3a/1ay U3yYCHHUs
npeaMeTa B IporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMH B CHCTEME CpellHero obmiero odpazoBanus. CerojHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUusA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00I11€00pa30BaTeIbHON OpraHU3alliK, BIAJICIOIETO HE
HAOOpoM 3HaHUU, a (YHKIIMOHAJIBLHOH TPAMOTHOCTHIO, TO €CTh CIOCOOaMH M
YMEHUSAMH aKTUBHOTO TMOJY4YEHHUS 3HAHUI M MPUMEHEHHUS UX B PEaJbHOW >KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU H3ydyEeHHUHM IMpeaMera «XHMUsS» JTIOMUHHPYIOIIEE
3HaYeHUE MPUOOPETAIOT TaAKKE LS U 3a7a4H, KaK:

ajganTanys oOy4arlInXcs K YCIOBUSM JTMHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMupOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caMOo0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO T'PAMOTHBIX
peuieHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y O0OYyYarONmIUXCs  KJIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMIETEHI[MI), HMMEIOIIUX YHHBEPCAJIbHOE 3HAUYEHUE JMJISI Pa3JIMYHbIX BHUJOB
JESATENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a U 00paboTKu WH(OpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BaXKHOE MECTO B MO3HAHUM XUMHH, & TAKXKE JIJI OLCHKHU C MO3ULIUN



AKOJIOTMUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUIEKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEN 00YYarOIIMXCs: CIOCOOHOCTH CaMOCTOSITENbHO IPUOOPETATH HOBBIE
3HAHUS M0 XUMHUHU B COOTBETCTBHUH C JKM3HCHHBIMH MOTPEOHOCTIMU, UCTIOIb30BaTh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaln3a y4eOHOU u
Hay4YHO-TOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy OOYUAIOIIUXCS ACCOIIMATUBHOIO U JIOTUYECKOTO
MBIIICHHS, HA01H0JaTeTbHOCTH,COOPAaHHOCTH,,aKKyPaTHOCTH, KOTOPBICOCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarommxcs yOeKJAEHHOCTM B  T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJU B PEIICHUH TI00aIbHBIX TpobiieM
palMoOHAIBLHOTO TPHUPOIOTIONB30BAHMS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB H
COXpaHEHHsSI TPHUPOJTHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEPEeKHOTO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0pPOBBIO, a TAKXKE MPUOOPETCHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW IS TMPUHATHS TPAMOTHBIX pENIeHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpemHero oOIero ooOpa3oBaHMs TPEAMET «XHUMHS»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAay4YHBIC
IPEIMETHD».

OO6mee yncIo 9acoB, OTBEAEHHBIX ISl U3YUYCHHUSI XUMUH, Ha 0a30BOM ypOBHE
cpeaHero ofOmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COAEP KAHUEOBYYEHMUSA
10 KVIACC
OPI'AHUYECKASAXUMUA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M.bytiepoBa, e€ ocHoBHBIE MosoxkeHUs. CTpyKTypHbIE (HOPMYJIbI
OpraHWYecKUX BewlecTB. loMonorusa, wu3zoMepusa. XUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuUKalMu OpraHMYecKux BemiecTB. HomeHknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEMaTHUYecKas) M TpPUBHUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPALLICHUI:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILIEHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TiaBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yraesoagopoabl

AJKaHbI: COCTaB M CTPOEHUE, TOMOJOTMYECKMi psia. MeraH u 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alIKaHOB: (U3MUECKHEe M XUMHUYECKHE CBOMCTBa
(peakuuy 3amMenieHus W TOPEHMS), HAXO0XKAEHUE B IMPUPOJE, MOIYYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPOMWIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuMyd TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCIEHUS U
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m merwnOyramueH-1,3: cTpoeHWe, BaKHEUITHE
XUMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTro
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMS, FTOMOJIOTUYECKUN psill. ALETUIIEH
— TMpPOCTEHIINN MpeAcTaBUTENb AJKHHOB: COCTaB, CTPOCHHUE, (U3HUecKue Hu
XUMUYECKHE CBOMCTBA (peaklMy THIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMUMHUYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHWsS U HUTPOBAHUSA), IMOJIYYEHUE U NMPUMEHEHUE. 10yon:
cocmas, cmpoenue, uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUAUHUMPOBANUSL), Oy YeHueunpumereHue. TOKCUIHOCTh



apeHoB. ['eHeTmyeckass CBsI3b MEXAYy YIVIEBOJAOPOAAMH, MPUHALICKALIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKH YrieBOAOPOAOB. IIpupomaHbli ra3 W NOIYyTHBIE
He(dTauble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALLICHUM:
O3HAKOMJIEHHECOOPA3aMUILIIaCTMACC,KayYyKOBUPE3UHBI, KOJIIEKIIUH
«Hedpte» n  «Yromp», MOJIEIMPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ATHIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Borluncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKINN).

KuciopoaconepxkamueopranniecKuecoe IMHeHUs

[IpenenbHble OQHOATOMHBIE COUPTHL. METAaHOI W 3TAHOJ: CTPOCHHE,
¢usznueckre MU XUMHYECKHE CBOWCTBA (PEaKIMU C AaKTUBHBIMH METaJUIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOMIa U ATAaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  COHUPTHI. DTUJICHIJIMKOIb W  [JHMIEPUH: CTPOCHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHME CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOIOATOMHbIE cnupThl). JleiicTBUEe Ha
opraHu3M 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

DeHOT:CTPOCHUEMOJICKYJIBI, (DH3NUESCKUENXUMUUECKHUECBOMCTRA.
Tokcuunocteenona.lIpumenennedenona.

Anpneruapl U Kemouwvl. DopManbIerui, aueTaldbAETHA: CTPOCHHUE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (peaklUMU OKHMCICHHUS U BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIMH ), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IIPE/IEIBHBIE KAPOOHOBBIE KUCIOTHI. MypaBbrHas NYKCYCHasI
KHCJIOTBI: CTpOEHUE, (PU3NUecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00LIME NI
Kjlacca KUCJIOT, peakuus dSTepuHUKalUH), I[OJy4eHHe U MPHUMEHEHHE.
CreapuHOoBasi U OJIEMHOBAas KHCJIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCIIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxxubIx3GupoB. Kupsl. I nnponuzxupos.IIpumenenuexupon.buonornueckas
POJIb JKUPOB.



VYrneBogel: coctaB, KilacCU(pUKALMSA  YriaeBOAOB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelmmii MoOHOCaxapHl: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XHMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxucnenne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B NPUPOJE, MPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemrnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmania U
Henoo3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHMS BELIECTB U HUX IPEBPALICHUN:
npoBeJieHre, HAOJII0ICHUE W ONHMCAHHE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, KAaYE€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE ASTaHOJa
okcuaoM Menu(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) um ruapokcugom wmenu(ll), B3zammoneicTBHE Kpaxmalia ¢ HOJIOM),
IPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WM IIPOJYKTA PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOIYKTOB PEAKIIUN).

A3oTconepxkaleopraHn4ecKueCcoe IMHEHNS.

AMUHOKHCIIOTBI KaK aM(OTepHble opraHuueckue coequHenus. dusndeckuen
XMUMHUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha mpumepe MuuuHa). buonoruueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepsuuHas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XUMHUECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, IEHATypalllsl, KAYeCTBEHHbIC PEAKIINH Ha OENIKU.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M HX IPEBPAIICHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/JIAPHBIECOCAUHEHU S

OCHOBHbBIE NOHATHA XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSAS MOJICKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAVUHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs BEIIECTB M HUX NPEBPALLICHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,

Kay4yKOB.
MexnpeaMeTHBIECBA3H.



PeanuzanusamexnpeMeTHBIXCBA3EUIIPUN3yYEHUUOPTraHUYECKOUXUMUN B
10 xyacce OCYHIECTBIIIETCS YEpE3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUN, TaK U MOHATHUM, SABJIAIOIIUXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAY4YHbIE MMOHATHUS: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIaccu(UKalMs, NePUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJAEINPOBAHUE.

®usuka: Marepus, OHEpPrus, Macca, aTroM, OJJCKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEJIMUMHBI U €IUHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIbI, >KHPBI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypChl.

TexHonorus:: nUIIEBbIE NPOAYKTBI, OCHOBBI PALMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11KJIACC
OBIIAANMHEOPT AHNYECKAAXUMUA

TeopeTnyecKkHeOCHOBBIXUMHHU

XUMUYECKUA dJeMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAS
000j10uKa. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHU. ATOMHBIE OopOWTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIusi aTOMOB.

[Iepuonnuecknii 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOAUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIOKHBIX BEIIECTB IO TPYINNaM M TEpUOIaM.
3HadyeHUe NePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBs3b. BHAbI XHMHYECKON CBSI3U
(koBaJeHTHAs] HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJIEHTHOM XWMHUYECKOW CBS3W (OOMEHHBII ©  JOHOPHO-
akuenTopHbiil). Bogopoanas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKHU.

[TongaTueonucnepcHpixcucremax. UCTHHHBIEUKOIOUIHBIEPACTBOPHI.
MaccoBasg0JIsIBE11IeCTBaBPACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOpPraHUYECKUX BeleCcTB. ['eHeTMdeckas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peaknus.  Knaccudukammss  XUMHUYECKMX — peakluil B
HEOPraHWYECKON M OpPraHMYECKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XHUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckasaucconuanus. CusibHplen cinadbie anekTpoauthl. Cpema
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHas, IEJI0UYHAs.

OKuCIUTENHbHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEHHUS BEIIECTB M HX IPEBpAICHUN:
neMoHcTpaiusa Taoumi «llepuoandeckas cucrema xumuueckux siaementoB . H.
MenneneeBay, U3ydeHUE MoJieNield KPUCTAUIMYECKUX PEHIETOK, HaONIoJCHUE H
OTHCaHue JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, pEeaKIMd HWOHHOrOo oOMeHa),
IIPOBEICHUE TPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKI[AN.

Pacuérurnlie 3amaqn.

Pacuétel 1O ypaBHEHHSAM XHUMUYECKHX pEaKUUil, B TOM YHCIE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thbl C HCMOJIb30BAHUEM TIOHSATHUS «MacCoBas
JIOJIS1 BEILIECTBAY.

Heopranunuyeckasixumus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoaumyeckoit  cucreme
xumudeckux asnemMeHtoB JI. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpuMepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXXHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEPhl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHEeHNEBAXKHEUIINXHEMETAINIOBUM X COCIUHEHU .



Meramisl. 1lonoxxenue meramnoB B llepuoanyeckoi cucreMe XUMHUYECKUX
sanementoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOUEK
aToMOB MetauioB. OOume gusnyeckue cBoicTBa MeTauioB. CrlaBbl METAJUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPUM, Kalauil, KalbIuH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB WU HX MPEBPAILICHUM:
U3y4YeHHE KOJUIEKUMH «MeTamnsl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIIECHUE
HKCIIEPUMEHTANIbHBIX 3a/a4, HAOJIOJEHWE U OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBUE THUAPOKCHIA ATIOMUHHUSA C PacTBOpaMU
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

PacuétHnlie 3agaun.

Pacuérel mMacchl BemiecTBa WM 00OBEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XUMHUAHKUZHD

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSTHE O Hay4YHBIX METOJaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB M MaTEpPUAJIOB: BAXHEHUIINE CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Matepuanbl Ui JIEKTPOHUKM, HAHOMATEPHUaJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yI0OpeHMUSL.

XuMHUsST U 3J0pOBbE YEIIOBEKA: IPABUJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, NpaBuiia 0€30MaCHOTO UCIOJIb30BaHUS MPEnapaToB OBITOBONM XUMHUUB
[TOBCETHEBHOM KU3HU.

MexnpeaMeTHBIECBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3yYeHWH OOmed u
HEOPraHU4YECKOM XMMHUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OOIUX E€CTECTBEHHO-HAYYHBIX TOHATHUW, TaK W TOHITHH, SBISIOIIMXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAyYHBINH (PaKT, TUIMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIaccupuKanus, TM[EepPUOJUYHOCTh, HaOJIIO/ICHHE,
3KCIIEPUMEHT, MOJICIMNPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOTI, PATHOAKTHBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (DM3NUYCCKUE BEIMYWHBI U CIMHHIIBI HX
WU3MEPEHUS, CKOPOCTb.

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

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

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJLTYpPIHs, MPOU3BOJCTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOU3BOACTBO, ITHIIEBAS
POMBIIICHHOCTh,  (DapMaleBTHUYeCKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIEPE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
oOydJarolmuMHCs TporpaMM CpeaHero ooOimero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeIMEeTHbIM M TpeAMETHhIM). HaydHo-mMeTonuueckoil OCHOBOM  Jis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEbHOCTHBIN MOIXO/I.

B cooTBeTCTBMM C CHCTEMHO-ACSTEILHOCTHBIM TMOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha YPOBHE CpETHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCHUHCKONW Tpa)KJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HAJTUYMEMOTUBAIIMUKOOYUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUECKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIMMH LEJIOCTHOU
CUCTEME XMMUUYECKOr0o 00pa30BaHMUS;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
[IEJI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS TpeaAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpOIIeCCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeameTa «XUMHS» OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITO3HABATEILHOW U MPAKTUYECKON JIESITEIbHOCTH
oOydJaromuXxcs Mo peaju3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:k1aHCKOTOBOCIIUTAHUS :

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEATEIIBHOCTH;

2) NaTPUOTHYECKOTOBOCTIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpPYECTBA B OOJIACTM TEOPUM M MPAKTUYECKOTO
MPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAONMIOJCHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOTOBOCITUTAHMS

HPaBCTBEHHOTOCO3HAHUS, 3 TUYECKOTOIIOBEICHNUS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbBIE C XUMHUYECKUMHU SIBJICHUSMH,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IMOBEJAECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAaHHME IIOCIEICTBUH STUX
MOCTYIIKOB;

4) popMUPOBAHUAKYJIbTYPbI3IOPOBbS:

MOHMMAaHUS IEHHOCTeW 370poBOrO0 W Oe3omacHoro obpasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HUYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOIroIcHUsT TIpaBUJl Oe€30IMacHOro oOpalleHusl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJBbHOIO M  KOJUJIEKTHUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHATHS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TPyAOBOrOBOCIIUTAHUA:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKOMN
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUU MPAKTHYECKUX 3aj]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaraM TPYAOBOU NEATEIbHOCTH,

TOTOBHOCTHKOCO3HAHHOMYBBIOOPYUHAUBUIYaTbHOUTPACKTOPUU
oOpazoBanus, Oyaymiel mnpodeccun M peaausaluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PKOJIOrHYeCKOroBOCIIMTAHUS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa SKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JCUCTBUN, MPUHOCAIIUX BpPEd  OKpYKalolleh
IPUPOJTHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U TIPEAOTBpAIaTh UX;

HAJIUYHS PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlPaBIICHHOCTH, yYMEHUSA
PYKOBOJCTBOBAThCS MMU B IO3HABATEJIbHOW, KOMMYHHUKAaTUBHON M COLMAIBbHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOTUHU
xemodoouu;

7) HEHHOCTUHAYYHOT ONIO3HAHMS:

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

NOHUMAaHHUS CHeUM(DUKU XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(GbopMHUpPOBAaHUN PAIMOHAIBHOT'O HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEIOCTHOTO
NpEICTaBIIEHUsI 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TpoOJieM COXpaHEHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaEéHHOCTH B 0COOOM 3HAYMMOCTA XUMHUU JIJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TYMaHHCTHYECKOMW HaNpaBIC€HHOCTH M BaXXHOW pOJU B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUYECKOM, MUILIEBOM U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIMIIMHBI, 00ECIEYEHUH YCIOBUM
YCTEIIHOTO TPY/Ia U DKOJIOTHYECKH KOM(MDOPTHOM KU3HU KaKIOTO WICHAOOIIECTBA,

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIOHMMAaHUs CYIIHOCTA METOJIOB
MMO3HAHUS, UCII0Ib3yEeMbIXBECTECTBEHHBIXHAYKAX,CIIOCOOHOCTUUCIIONB30BAaTh



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBICHHUI OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX BHEM M3MEHEHMI, YMEHHUS Je1aTbOOOCHOBAHHBIE 3aKIIIOUEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peajbHbIX KU3HEHHbBIX CUTYalUsX;

MHTEPECAKIIO3HAHUIOUUCCIIE0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaTbHOM
TS TeIbHOCTH.

METANPEIAMETHBIEPE3YJIbTATHI

MeTaHpeleeTHme PE3YIbTATbl OCBOCHUA yqe6H0r0 npeameTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYUMBIC JJIA (1)0pMI/IpOBaHI/ISI MUPOBO33PCHUA O6yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpC}IMGTHBIG) 06III€Hay‘{HI)IC MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbBlI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHUA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKaxX (MaTepI/I}I, BCUICCTBO, DHEPIrusA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3a, 3dKOHOMCPHOCTDL, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLI€ IlefICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

PETYIISITUBHEIC), 00€eCIIEUYnBAIOLIINE dbopMHpoBaHUE (G YHKIMOHATBHOM
I'PaMOTHOCTH U COITHAIBHOM KOMITETCHITUN O0YyUYarOIIUXCS;
CIIOCOOHOCTH 00ydJaromuxcs HUCIOJIL30BATH OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEPCAJIbHBIE YUYEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaKalOT OBJIAJCHUE YHHUBEPCATIbHBIMU
y4EOHBIMH  TIO3HABAaTEIbHBIMM, KOMMYHUKATUBHBIMM W  PETYISTUBHBIMU
JICUCTBUSIMH.

OBJaaenue YHUBEPCAJIbHBIMHU Y4eOHbIMHU NMo3HABaTeJIbHBIMH
JeMCTBUSIMU:

1) 6a30oBBICTIOrHYECKHEACIICTBHS:

CaMOCTOSITEIbHO  ()OPMYJIHUpPOBaTh W aKTyaJU3WpOBAaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpPEACNIATh, IEeNU JIeITCIHbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTH C TTOCTABICHHBIMH IEIISIMH;

HCTIOJIb30BATHIIPHOCBOCHUM3HAHUUTTPUEM BITTIOTTYECKOTOMBITITTICHU S —
BBIJICTIAThXapaKTePHBICITPU3HAKUTIOHSI TUHNYCTaHABIMBAaThU X B3AUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIAcCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYKIeHUsI (MHAYKTUBHbBIC, JCAYKTHUBHBLIE, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbIX
SBJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMHUU CHUMBOJHUYECKUE
(3HAKOBBIEC )MOJIENIN, TPEOOPA30OBHIBATHMO/ICIHHBICTIPE/ICTABICHUS ~ —XUMHUYECKUM
3HaK (CMMBOJ) AJIEMEHTa, XUMHYecKast (popMyia, ypaBHEHUE XUMUYECKOUPEAKITUN
— MPU PEIICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsl BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a3oBBIEHCCIEIOBATEILCKHEICHCTBHS:

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

(bopMynHpOBaTHLIETUN 3a/IaYUUCCIIECI0BAHUS, UCTIOIB30BATHIIOCTABICHHBIE U
CaMOCTOSATETILHO  C(POPMYIHMPOBAaHHBIE BOIMPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOIO IUIAHUPOBAHUS W MPOBEIACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO TIPOTHO3UPOBATH €ro pe3yibTaT, (POpMyIHpPOBATH
000011IeHUSIMBBIBOILIO THOCUTEILHOJOCTOBEPHOCTUPE3YIBTATOBUCCIICAOBAHHS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCIAEIOBATEILCKOM M MPOCKTHOU
JESTENBHOCTH, MPOSBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHHOMY
IIOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3IMYHBIX
METOJI0B O3HAHUS.

3) padoracundgopmaumeii:

OpUEHTUPOBAThCS B PA3MUYHBIX HCTOYHMKAX WHPopManuu (HAYIHO-
MONYJISIpHAsT JIUTepaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPABOYHbIE MOCOOUS,
pecypcel MIHTEpHETA), aHATM3UPOBATh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOpM
MPEICTABJIECHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCTH;



(GbOopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIBI MPU TIOUCKE U
orbope wuHbpoOpManuu, HEOOXOAUMON JJisI BBINOJTHEHUS YYEOHBIX 3ajaad
OIPEIEIIEHHOTO TUIIA;

MpPUOOPETaTh OMBIT KCIOJB30BaHMUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH W PA3JTMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (GOpMYy  MpeICTaBICHUS
uHpopmaimu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3BIK B KadyeCTBE CpeAcCTBa Mpu pabore ¢
XUMHYECKOW WH(POpMAIMCH: TPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHE W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh UM MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJWYECKHUE CpEICTBA
HaTJISTHOCTH.

OBy1aleHHEeYHHBEPCATbHBIMMKOMMYHHKATHBHBIMH/IEHi CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYX JAaeMOi TeMbI B XOJ€ [uajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (POPMYyIHpPOBATH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMEeHl pe3yJbTaTOB IO3HABATEIILHOW EATEIIHbHOCTH,
MOJIYYEHHBIXCAaMOCTOSI TEIbHOMITHMCOBMECTHOCOCBEPCTHUKAMHUIIPUBBITIOJTHEHU U
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peasiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEIEHHBIX HUCCIIENIOBAHUNA MyTEM COTJIACOBAHUS TO3UIMI B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMHU.

OByajileHUEeYHHBePCATbLHBIMHUPETryISITUBHBIMUAEHCTBUSIMU:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JEeSTENbHOCTh, OMpenessis e€ Leau W 3aJadyd, KOHTPOJMPOBATH U IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIjaracMblii  aJlrOpUTM JACHCTBHA TpHU
BBITIOJTHEHWW Y4YEOHBIX M UCCJENOBAaTENbCKUX 3a/]ad, BBIOMpAaTh Hambomee
3 PeKTUBHBIN CMOCOO0 HMX pemeHus ¢ Y4E€TOM TOJYYCHHUs HOBBIX 3HAHUH O
BEIECTBAX M XUMUYECKHUX PEAKITUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHAIN3au
CaMOOLICHKH.

HNPEAMETHBIEPE3YJIbTATBI

10 KIIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XUMHSD)
OTPaXaroT:

chopMHpPOBAHHOCTH,  NPEACTABICHUM O XUMHUYECKONW  COCTABJISIOINICH
€CTECTBEHHO-HAYYHOW KApPTUHBI MHpa, pPOJIM XUMHUW B TO3HAHUM SIBICHUMN



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHATIBHOUTPAMOTHOCTH,HEOOXOIUMOUITIAPEIICHUS TIPAKTUYECKUX3aad U
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 30pPOBBIO M MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMUYECKUX  3HAHUM, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIAralOIINe TMOHATHS (XUMHUUYECKUWA DJIEMEHT, aToM, OJJICKTPOHHAas
000JI0YKa aTomMa, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpalléHHas), MOJib, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBIA CKeleT, (QYyHKIMOHANbHAS TPYIINa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTUYECKUMA PsiJI, TOMOJIOTH, YTIE€BOIOPOIHI,
KHACJIOPOJ U a30TCOJEpXKalllue COEAMHEHHsl, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHUS
oprannuyeckux BemiectB A. M. BytinepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XWUMHHU; MHUPOBO33PEHUYCCKUE 3HAHUA,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBICHUH, (DAKTONOTHYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYECHUU W
0€30MacHOM HCTOJb30BAHUUA BAXKHEHIIIUX OPraHWYECKHX BEIIECTB B OBITY U
PAKTUYECKOU IESTEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHbIE MPU3HAKK TOHSTHH,
yCTaHABJIMBATh X B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TOHSITHS MpPHU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJNB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpali€HHOMN)
dbopMyn  OpraHMYecKHMX BEIIeCTB M ypPAaBHCHHM XUMHUYECKUX PEaAKIUH,
W3rOTaBIMBATh MOJENIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJIC)KHOCTh H3YYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynme CcoeAuHEHU (yrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaliue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpUBOAUTH TpHUBUAJIBHBIE
Ha3BaHUs OTAEJIbHBIX OPraHUYECKHX BEIIECTB (ITWIIEH, MPOMWIECH, alEeTHUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHOoN, (HOopMaNbIeTu, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTA, YKCYCHasi KHUCIJIOTa,0JICMHOBAsl KUCIOTa, CTEapUHOBASIKMCIIOTA, TIIFOKO34,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHSATH IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuyeckux BemiecTB A. M. bytiepoBa jjisi 0ObSICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

cOpMHPOBAaHHOCTh ~ YMEHMH  XapakTE€pU30BaTh  COCTaB,  CTPOECHHE,
dbu3nYecKkue M XUMHYECKHE CBOMCTBA THUIMUYHBIX MPEIACTABUTENICH pPa3TMUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, STWJIEH, MPOIMJIEH, AlleTHUJIEH,
Oyranuen-1,3, mermwnOyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, aleTalbJIeruj, MypaBblUHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
Kpaxmall, IeJUTI0N103a, aMUHOYKCYCHAsl KUCIIOTa), WIUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHMSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUA C
UCITIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (He(pTh, IPUPOAHBIN ra3, Yrojb), CIOCOObl UX MEepepabOTKH UIPAKTUYECKOE
IPUMEHEHHE TPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYHCICHHUS IO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakluud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaKITUH );

c(hOpMHPOBAHHOCTh YMEHHMM BIAJETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOMto/IeHne, u3MepeHune, IKCIIEPUMEHT, MOJICIUPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMUYECKHWE 3HAHUS JUIsl TPUHATHAS pEHIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C BeIIeCTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IaTh MPABUIIA MTOJIb30BAHUS XUMHUECKOU
NOCyJIol W Ja00paTOpHBIM OOOpYyIOBaHUEM, a TaKKe IpaBUja OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHHUIO JIa0OPAaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh YMEHHH ITUTAHUPOBATH U BBIMIONHITH XUMHUYECKUI
AKCHEePUMEHT(ITPEBPALICHUAOPTaHUYECKUXBEIIECTBIIPUHATPEBAHN U, TIOJTYYEHUE
ATUJIEHA U U3YYEHHE €r0 CBOICTB, KAYECTBEHHBIE PEAKIIUA OPraHUYECKUXBEILIECTB,
JeHaTypalusi OEJIKOB IPHU HArpEeBaHUU, LIBETHBIE peaklUi OEJIKOB) B COOTBETCTBUU
C TmMpaBWIaM{ TEXHUKH OE30MaCHOCTH TIPH OOpalieHWHu C BEIIeCTBAMH U
7a00paTOPHBIM ~ O0OpPYMOBAHHEM, TMPEACTABISTh PE3yAbTAaThl  XUMHUYECKOTO
JKcepuMeHTa B (OpMe 3aluCH ypaBHEHUM COOTBETCTBYIOLIUX pEAKIHN H
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl U3 pPa3HbIX HCTOYHUKOB (CpPEeACTBA MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWia  DKOJIOTHYECKU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0pPOBbSl U OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUSI HAa KUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPAILEHUS KX BPEAHOIO BO3JCUCTBUS Ha OpraHu3M
YEJI0BEKa;

Uisl 00y4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL  cHenblX M CcHaboBUIAIIMX OOyYaroUIUXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. Bpaitns mis 3anmucu XUMHUYECKUX

dbopmy.
11KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias M HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUUYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHUU B TIO3HAHWUU SBJICHUU
npupoabl, B (OPMHUPOBAHWUW MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOUTPAMOTHOCTH,HEOOXOIUMOUIIAPEIIIEHUSTIPAKTHYECKUX3a0ad |
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMU
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHWYECKUX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNIue TMOHATUS (XMMUYECKHM AJIE€MEHT, aToM, M30ToIH, S-, p-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAs, WOHHAs,METAUIMYECKAs,BOJIOPOAHAS ), KPUCTAJUINYECKAs PEIIETKA,
TANBl ~ XUMWYECKUX  PEAKIMW, PACTBOP, DJEKTPOJMUTHI,  HEIJICKTPOIUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEakIMu, XMMHUUYECKOE DPaBHOBECHUE), TEOPUH U 3aKOHBI (TEopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckur 3akon [[. WM. Menpneneesa,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALCHUS SHEPTUU
NPy XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTHU, CUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIIME B OCHOBE NMOHUMAHHWS MPUYMHHOCTU H
CUCTEMHOCTH XUMHYCCKUX SBIICHHH, (PAKTOJIOTHMUYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BAXKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY M IPAKTHICCKOM AEATEIIHHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIE MPU3HAKU TOHSATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHSTHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XMMHUYECKYIO CHUMBOJIMKY JJIs
cocTtaBlieHUs (GOpMyJ BELWIECTB M  yPAaBHEHHM  XMMHYECKUX  pPEAKIUH,
cucreMmarnueckyio HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIeCTB (YrapHbld ra3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAs] U3BECTh, MUThEBAS CO/A, MUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAJIGCHTHOCTb U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAUWHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAsS, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSX, THUII
KPUCTAJUTMYECKONM PEMIETK KOHKPETHOr'O BeIeCcTBa (aTOMHas, MOJCKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapaKkTep CpPeabl B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
COCIUHECHUN;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTaBY K ONpPEACIEHHOMY KJaccCy/TpyIre
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHU,
KHUCIIOTHI, aM(OTEpPHBIE THUIPOKCUJIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, OO bSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMUMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepmoanueckoil cHUCTEMBI
xumudeckux snemeHtoB JI. M. MenneneeBa, HUCHONb3ysd MOHATUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY», O0BICHATH3AKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCIUHEHUU MO NEPUOAAM U
rpynmnam [lepuoauueckont cucteMbl XUMU4ECKUX 3eMeHToB /. 1. MeHneneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHWX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIYy HEOPraHU4YECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCUPHUIIMPOBATh XMUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArHpYIOIIUX BEIIECTB, TEIJIOBOMY
s ekTy peaknuu, W3MESHCHHIO CTCIICHECH OKHCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHW COCTABJISATh YPABHEHHSI PEAKIMHA Pa3TUIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUSI peaKlUii MOHHOTO 0OMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUHU, MOJTBEPKIAIOIINE
KAueCTBEHHBIM COCTAB pa3IWYHBIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX pPacTBOPaX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPAacCKpbIBaTh CYHIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JICKTPOHHOIO OajaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XMMUUYECKOM
PEaKIMUOTPATUIHBIX(PAKTOPOB; XapaKTEPCMEIICHUIXUMUYECKOTOPABHOBECUST B
3aBUCHUMOCTHU OT BHEIIHETO Bo3neicTBus (npunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMHUUYECKHUE ITPOIIECCHI,
JIeXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJTYYEHUsSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYYHBIX MPUHIMIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUUCICHUS C HCIOJb30BAaHUEM
MOHSTUSL «MaccoBasi JIOJIsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMUYECKUX PEaKIUSIX, MACChl BEIIECTBA WU 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, MPEBPAILECHNS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh TTPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyaoi u JabopaTOpHBIM OOOpPYAOBAaHUEM, a TaKXkKe IMpaBHiia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH IO BBIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHUH ITUTAHHUPOBATH U BBIMOJHATH XUMUYECKUN
AKCHEPUMEHT (pa3yiokKEHUE MEPOKCHAA BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa,
ONpENENICHUE Cpelbl pPacTBOPOB BEHIECTB C IMOMOILBK  YHHUBEPCAIBHOTO
WHANKATOpA, BIUSHUE PA3NMMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakIiuu,
peakuuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PEAKIMU Ha cynbdar-, KapOoHaT- U
XJIOpDUJ-aHUOHBI, HA KaTUOH aMMOHHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJad IO
teMaMm «Metamae» u «Hemeramnbs») B COOTBETCTBUM C MpaBWJIaMH TEXHHUKU
0e30macHOCTH TIPH OOpAaIeHUH C BEHIECTBAMHU U JIA0OPATOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucCH
YpaBHEHUI COOTBETCTBYIONIUX peaKknuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMUYECKYIO
uHOpMAINIO, TOJy4aeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  MpaBUJia  JKOJIOTMYECKU
L[EJeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJAX
COXPAaHEHHUsS] CBOEro 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS HA )KMBBIE OPraHU3MbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarenss IIJIK, moscHAT, Ha mnpumepax cHocoObl YMEHBUICHUS U
MpeI0TBPAlleHHs UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE 00YyYaromMXCs C OrPaHUYEHHBIMH BO3MOXHOCTSMH 3/I0POBbS: YMEHUE
MPUMEHATh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUSA BELIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX M CcHaboBUIAIIMX OOyYaroUIMXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOEIIJTAHUPOBAHHUE
10 KVIACC

KoumuecTBoyacos DJIeKTPOHHBbIE
HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)
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NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
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byrneposa
Hroro nopazaeny 3
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nepepaboTka
Hroro nopazaeny 13
Paznen3.Kuciaopojacoaep:kanueopranndeckuecoeIMHeH s
3.1 Crnuptsl. @eHon 3
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33 VYrnesosl 3 1




Uroro nopazgeny 13
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padoTbI padoThI
pecypchbl
Pazgeal.TeopernuecKkueoCHOBBLIXUMUM
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IHHOYPOYHOEIIJIAHUPOBAHHUE

10 KUIIACC
KosmnyecrBoyacos
Neni/m Temaypoxka
Bcero
[IpeameTopraHnyecKONXUMUY,eEBOZHUKHOBEHNE,PA3BUTHEN3HAUCHHE 1
TeopusicrpoeHusioprannueckuxcoeMHeHUA. M. by TiepoBa,e€0CHOBHBICTIONOKEHUS 1
3 [IpencraBnenuneoknaccupukamuoprannyeckuxseniects. Homenkinarypa(cucremarnaeckas )i I
TPUBHUAJIbHBIE HA3BaHUS OPTAaHUYECKUX BEIIECTB
4 AJKaHBI:COCTaBUCTPOEHUE,TOMOJIOTMYECKUI PSIJT 1
5 MeTraHn3TaH—TIIpOCTENIINENPEICTABUTEIINAIIKAHOB 1
6 AJIKEHBI:COCTaBUCTPOEHUE,CBOMCTBA 1
7 DTUICHUTIPOTIUIIEH —IIPOCTEHIIIUENTPEICTABUTETNATKEHOB 1
8 [TpaktuueckaspadoralNel.«[TonydeHHEITHIICHANN3YYEHUEETO CBOMCTBY 1
9 Anxanuenbl. byraauen-1,3umerunoyraaues-1,3.I1oydeHHEeCHHTE THIECKOTOKAYIyKau PE3UHBI 1
10 AJIKMHBI:COCTaBHOCOOCHHOCTUCTPOCHUS,TOMOJIOTHYECKUN PSI . ALIETHIICH—ITPOCTECHIIINIA 1
MPEACTABUTEND ATKUHOB
11 BrluncnenusnoypaBHEHUIOXUMUYECKOH peakuu 1
12 ApeHbl:6eH30511T0Ty01. TOKCHYHOCTH apeHOB 1
13 ['eHeTHYeCKasCBA3bYIIIEBOI0POI0B, TPUHAIICKAIIMXKPA3IUYHBIMKJIaCCaM 1
14 [TpupoAHBIEUCTOYHHKUYTIIEBOJOPOIOB: IPUPOIHBIMTa3UIIOTYTHRIEHE () TAHBIETa3bl, HEDTHU |
MPOIYKTHI €€ nmepepaboTKH
15 [TpupoAHBICUCTOYHUKUYTIIEBOJOPOIOB: IPUPOIHBIMTa3UIIONMYTHRIEHE () TAHBIETa3bl, HEDTHU |
MPOIYKTHI €€ mepepadoTKu
16 KonTtponpsHaspaboTanopasaeny «YTlIeBoI0pOIbl» 1
17 [IpenenbHbBIEO JTHOATOMHBIECTTUPTHI:METAHOJIMATaHOJL. BoTopogHAs CBSI3b 1




18

Mmuoro ATOMHBICCITUPTBL:3TUJICHIJTIMKOJIbY TJIMICPHUH

1
19 DeHOII:CTPOCHUEMOJIEKYITHI, PU3NIECKUEHNXUMUYECKNECBOMCTBA, IPUMEHEHHE 1
20 Aubierupt: popMabAeTHANAICTATbACT U . ALICTOH 1
21 OaHOOCHOBHBIENPEENIbHBIEKAPOOHOBBIEKHUCIOTHI:MYPaBbUHASN YKCYCHAS 1
22 [TpaktuyeckaspadoTaNe2.«CBoicTBapaCTBOPAYKCYCHOMKUCIOTHI 1
23 CreaprHOBAasIMOIEUHOBASKUCIOTHL, KAKIIPEICTaBUTEINBBICITUXKAPOOHOBBIXKHUCIIOT 1
24 MpbL1aKaKkCOTUBBICIITMXKAPOOHOBBIXKHCIIOT, UXMOIOIIIEE ICHCTBHE 1
25 CrnosxHpIe3(pUpBIKaKITPOU3BOIHBIEKAPOOHOBBIXKUCIOT. [ MApOIU3CII0KHbBIX 3(HUPOB 1
26 Kupsl:ruaponus,npuMeHeHre,0M0I0r HUeCKasipOIIbKUPOB 1
27 VYrneBojpl:cocTas,kiaccupukanys. BaxxuelmmenpeactaBuTenn: rioKo3a, pykrosa,caxapos3a 1
28 Kpaxmanuuemntono3akaknpupoHbIEOJIUMEPhI 1
29 KonTtponsHaspaboranopasneny«KuciopoacoaepkanyieopraHnyecKue coeJMHEHUS 1
30 AMUHBI:METHUJIAMUHH AHUJIUH 1
31 AMUHOKHUCIOThIKaKaM(pOTepHbIEOpraHnYeCKHEeCOEeAMHEHUS, UXOnonornueckoeznadenue. [lentuap 1
32 benkukaknpupoAHbIEBBICOKOMOJICKYIISIPHBIECOE AMHEHUS 1
33 OCHOBHBICITOHATUAXUMHUUBBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 1
4 OCHOBHBIEMETOILICHHTE3aBbICOKOMOJIEKYISIpHBIXCOequHeHH. [ [macTMacchl, kaydyku, BOJIOKHA |
OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 34




11KJIACC

Ne
n/u

Temaypoka

KoaunuecTBouyacoB

Bcero

KoHnTtpoabHbie
padoThl

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUNIIEMEHT. ATOM. DJIIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepnoanueckuitzakonul leproanyeckas
CUCTEMa XMMUYECKUX 311eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPUENCTPOECHUIATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUXDJIEMEHTOBUUXCOCIUHEHUIIIO
rpynmnaM v rnepuojaaM. 3HadeHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmeHToB .M. Meneneena B
Pa3BUTHHUHAYKH

CTpOCHI/IGBGI_I_IeCTBa.XI/IMI/I‘ICCKaHCBHSB,eé
BHABI; MCXaHU3MBI O 6pa3OBaHI/I$I
KOBEUI@HTHOIZCBHSPI.BOI[OpOI[HaHCBHSL

BajieHTHOCTB. DNEeKTPOOTPHUIIATEIILHOCT.
Crenenbokucienus. Bemecrsa
MOJICKYISIPHOTOMHEMOJICKY/ISIPHOTO
CTpOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
I/ICTI/IHHLIeI/IKOJ'IJ'IOI/II[HBIepaCTBOPBI.
MaccoBasg01sBeIIeCTBaB PacTBOPC




Knaccudukanusyn HoMEeHKIaTypa
HEOpPraHWYECKUXCOEAMHEHUI. ] 'eHeTnUeCKas
CBSI3b HEOPraHWYECKUX BEUIECTB, Pa3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMHUECKUX peakunuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOHCOXPaHEHHUAMACCHIBEIIECTB;3aKOH
COXpaHEHUSAUIPEBPALEHUSIHEPTUUIIPU
XUMUYECKUXPEAKIUAX

Ckopoctbpeakiuu. O6paTUMblepeaKiium.
XUMHYECKOE PaBHOBECUE

10

[IpaxTnueckaspadboralNel.«BnusHue
pa3nUYHBIX(PaKTOPOBHACKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnekTpoauTuyeckasauccounarys. [ loustue
0 BojopoiHOM Tiokasarene (pH) pactBopa.
Peaknunnonnorooomena. ' naponms
OPraHUYECKUXUHEOPTaHUYECKUX BEIIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KounTtponsHaspaboranopasueny
«TeopeTnyecKkneoCHOBBIXUMHID)

14

Mertannsl, uxnosnoxenuesl lepuoanueckoit
cUCTeMe XMMHUYecKux >nemeHToB /1. M.
MeHieneeBaioco0eHHOCTUCTPOEHUS
aTomoB.O0muedu3nuecKuecBoiicTaa
METaJJIOB




15

CrinaBpIMETAIIIOB. DJIEKTPOXUMUYECKUUPS
HaIIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB(HATPUM, KU, KAJTBITN I, MarHAM,
IIOMHUHMI) U UX COEIMHEHUN

17

XHWMHUYECKUECBOUCTBAXPOMA,METUUMX
COCIMHEHUI

18

XUMHYeCKHECBONCTBAIIMHKA, JKeIe3anNX
COEIMHEHUH

19

[IpakTnueckaspaboraNe2."Pemienne
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Meramb"

20

HeMeTannel, MX110105KEHUEB
[TeproanueckONCUCTEMEXUMHUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTUCTPOCHHUS aTOMOB

21

®u3nYeCcKre CBOMCTBA HEMETAIJIOB.
AnnoTponusHeMeTaUIOB(HaIpUMepe
KHcIIopoia,cepsl, pochopanyriepoaa)

22

XHUMHYECKUECBOKWCTBAraJIOreHOB,CEPHIMUX
COETMHEHUU

23

XHUMHYECKUECBOKCTBaa30Ta,pocodhpanux
COETMHEHUN

24

XHUMUYECKUECBOMCTBAYTIIEPOA, KPEMHUAN UX
COEIMHEHUN

25

[IprMeHeHneBa)KHENIITUXHEMETAITIOBUAX
COeIMHEHUI

26

0O0001IeHruENCUCTEMATU3 AL U3 HAHUIATIO




Tteme«HemeTarneny. BblancieHuaIno
YPaBHEHUSAMXUMHUYECKUXPEAKIIUNN
TEPMOXUMHUYECKHUE PACUETHI

[IpaktuyeckaspadoraNe3.«Pemenne

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1
"HemeTtauib!"»

)3 KontponsHaspadotanoremam«MeTaribny U |
«HemeTamibs»

29 Heopraanueckue 1 opraHndeckue KUcIoThl. 1
HeopraandecknenopraHndecKneoCHOBAHUS
AMdoTepHbIEHEOpPTraHUYECKUEH

30 oprannyeckuecoequHeHus. [ eHeTnaeckas |
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIIIECTB
PonpxuMunBoOeCIIeueHUMIKOIOT HUECKOM,

31 SHEPTEeTUYCCKOMHUITUIIIEBOMOE30MacCHOCTH, 1
Pa3BUTUU METUITUHBI
[IpencraBneHNI0000TMXHAYIHBIX

32 MPUHIUIIAXTTPOMBIILICHHOTOIIOTYYEHUS 1
Ba)KHEHUIIINX BEILIECTB

33 YenoBeKBMUPEBEIIECTBUMATEPUATIOB 1

34 XUMUSIU3I0POBbEUECTIOBEKA 1

OBIIEEKOJIMYECTBOYACOBIIO 34

I[TPOTPAMME




YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIIVIAYYEHUKA

* Xumus, 11 xnacc / I'abpuensa O.C., O01iecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M3naTenbeTBo
«IIpocseuienue»

* Xumus, 10-11xnaccst / Kypun A.A., AKIIMOHEpHOE OOIIECTBO
«M3narensctBO «lIpocsemenue»

METOANYECKHUEMATEPUAJIBI/UIAYYUTEJIA

HUPPOBBIEOBPA3ZOBATEJ/JIBHBIEPECYPCBIMPECYPCBICET

N UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 548923307783482480876436394463496321380627608324
Bnageney Macnoea WpuHa MeHHagbeBHa

OeicTevTened C13.07.2023 no 12.07.2024



http://www.tcpdf.org

		2023-11-07T04:25:06+0500




