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MHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOGoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COQO), npencraBiaeHHbXx B DenepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npemnogaBaHus
yueOHOoro mpenMera «Xumus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
Qdenepalivy, peaqu3yIOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TOJIO)KeHMH «CTpaTterud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00Y4aIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
collepKaHMsl, pe3yJabTaToB OOy4eHHS U TpeOOBaHUW K YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreoOpazoBaTeIbHON OpraHu3allud, SIBISIETCS. HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM OJTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeloBeKa, a TaKXe HKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
00y4aroUIXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU yueOHOTro
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
porpaMMe MO XMMHUU C YYETOM cCheuu(UKd HAayKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBAa, a TaKXe C Y4ETOM
o0mMX 1efleil M NPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0COOYyI0 pojib B
COBPEMEHHOW IMBWJIM3AlIMK, B CO3JIaHUU HOBOU 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €JUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE IOHUMAHMS



BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C IPYTMMM €CTECTBEHHBIMHU HAyKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. COBpeMEHHas XUMHSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOHmMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IpeaMeTa  «XUMHsS»  SBISIOTCA 0a30BbIe  KYpPChl —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM 10 HEOPTaHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHUMA U3 OOUIEH XUMHH) U
opraHnyecko Xxumuu. @OpMHPOBAHUE JAHHON CUCTEMBl 3HAHUU MPU W3yYECHHU
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxanusi kKypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHopMuUpoOBaHA B MporpamMMmMe MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCs HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS OPTraHUYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB A0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEJWHEHUU. B Kypce OpraHM4eckod XUMHM IOJIyYalOT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs MEPBOHAYATHHBIC
MPEACTABIECHUS O XUMHYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIIUU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeOpeTHYeCKnii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O0ydarouMcsl TMPEeAOoCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIUM,
riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHUN O Ba)XKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMH COZAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
JEeSATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUH XUMHH, TOMOTaIOT
BBIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(MOpMAIUIO U
OpPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einoM coaepikanue yueOHOTO
npenMera  «XUMHUS»  JTAHHOTO  yYPOBHS  W3Y4YEHUS  OPUEHTHUPOBAHO  HA
dbopMupoBaHUE y 00YYaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI I NMOHUMAaHUSA
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJOTHYECKUX MPOOJeM, a
TakKe TpobsieM cOepeKeHHs] SHEPTEeTUUECKIUX PECYPCOB, CHIPhS, CO3AaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
Oo0y4arouxcs MPUHATHIE MPOTPaMMOM IO XUMHUU TOAXOABI K OIpPEIEICHHIO
COJEpKaHUSI U TOCTPOEHHUS IMpeaMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHHE
YHUBEpPCATbHBIX Y4YEOHBIX JEWCTBUH, UMEIOMMX 0a30BOe 3HAYEHUE IS
pa3IMYHBIX BUJOB JACSATEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHaiu3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHICCKOM
U HCCIIE0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MIPH OINpeIeTICHUH
COJIepKAaTEeJIbHOM XapaKTePUCTUKH LEJIed HU3y4YeHHsl MpeaMeTa HamlpaBICHHEM
MEPBOCTENEHHONW 3HAYUMOCTU TPAJAMLIMOHHO MNPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJIMYECKOM TOUKHM 3PEHMSI TaKOM MOAXOJ K OMNPENEICHHUI0 Leleil M3ydyeHHUs
MIPEIMETA SIBJISIETCS BIIOJIHE OMPABIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH H3YYEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOUYeBbIe MOHATUS, (PyHIAaAMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHMUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO DJKCIEPUMEHTAa, COOJIOJICHUEM TpPaBUI
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, coaepkarenbHasi XapakTepUCTHUKa LEJIeH U 3aJa4 U3y4eHUs
npeaMeTa B IporpaMMe 0 XMMHHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPHUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanusa. CerojaHs B
NpernojaBaHud  XMMUM B OOJbIIEH  cTermeHu OTHAETCS  NPEArnovYTeHHe
NPAKTHYECKON KOMIIOHEHTE COJepKaHusi OOyueHHs, OpPUECHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HAaOOpoM 3HaHWU, a (YHKIMOHAIBHONW TPAMOTHOCTHIO, TO €CTh CHOocoOaMu M
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIBHOU KU3HU
JUTSl peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBA3u c 3TUM nOpu M3YyYEeHUH NpeameTa «XHUMHS» JOMUHHUPYIOLIEEe
3HAauEHWE MPUOOPETAIOT TaKKE 1IEIH U 3a7a49H, KaK:

ajganTamnys 00y4JarouuXxcsl K YCIOBHUSM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYYarOIMIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HUMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE [JIs Pa3IMYHBIX BHUAOB
NEATEeNIbHOCTU: PelleHus: mpoOieM, MOUCKa, aHalu3a U 00pabOTKU HHpOpMAIINH,
HEOOXOMUMBIX [l TPUOOPETEHUs] ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJid OLEHKH C TMO3UIUN



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMM, UCIIOIb30BATh
COBPEMEHHbIE UH(POPMALIMOHHBIE TEXHOJOTUHU ISl MIOMCKA M aHajdu3a Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUECKOTO COJIePKAHUS;

(opMHUpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCSA ACCOLUUATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsa YyOEeKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPABJICHHOCTH XHWMHH, €€ BAXKHOM pOJIM B PEUICHUHU TJI00aJIBHBIX MPoOiieM
PaAIMOHANILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKKe NPHUOOPETEHHS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW IJIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B ydyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETH.

OO61iee 4yncIo 4acoB, OTBEAEHHBIX ISl U3YUYCHUSI XUMUH, HA 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTPOEHHS] OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE MOJIOkKeHUsA. CTPYKTypHbIE (DOPMYJIbI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTHYecKas) W TPHUBHUAJIbHbIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJECHUE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKUE W XUMHYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
IpocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOICTBa
(peakuuMd TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpaTallid, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOWCTBA (peakuus nosuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKUH psil. ALETHIIEH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3on: cocraB, cTpoeHHe, (PU3NYECKHE U XMMHYECKHE CBOMICTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U ONpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NoayyeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTHYeckas CBA3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTKu HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yromap», MoIEIMpOBaHUE  MOJEKYJd  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WM NPOAYKTAa PEAKIMHU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kucsopoaconep:kammue opraHnyecKkue coeIMHeHUus

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
raJIoreHOBOJIOPO/IaMH, TOpEeHHE), NpuMeHeHue. BojopoaHbie CBS3U MEXIy
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U OTaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAasl pEaKklHs Ha MHOTIOAaTOMHbIE cnHpThl). JleiicTBue Ha
Opra’usM 4esoBeka. [I[puMeHeHne rimnepuHa U 3TUICHTJIMKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowvl. DOpMaNbAEIUA, aAUETAIBIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NUYECKHE U XMMUYECKHE CBOWMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble 3(QUpbl KaK MpPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemrnonos3a kak npupogssie noauMepbl. CTpoeHHE Kpaxmana U
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaOMI0JICHHE M OIMCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoMm wMeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHUILEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammomelcTBHE Kpaxmalia C HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH IPOAYKTa PEaKIMK IO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkaliie OpraHuuecKue COeINHEHN.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMHMHOKHCIIOT (Ha IpHMepe INIMIMHA). buomoruueckoe
3HAYEHNE aMUHOKUCIOT. [lenTuasl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHeHud. IlepBuunas,
BTOpUYHAsT M TpPEeTUYHas CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKYJISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALNHU, CPEAHAS MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIIUBO,
peCypehl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIE CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPEenapaThl, MATEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKUE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX TMEPUOOB. DIEKTPOHHAS KOH(PHUTYypaIys aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3nemMeHTtoB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsI HEMOJISIpHASI W TMOJIApHAsi, MOHHAsS, MeTauinueckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AaHHOHBI.



BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOCHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 10711 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHWYECKON XUMHUM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHUYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabmui «llepuoandeckas cucrema XuMudeckux asnemeHToB /. U.
MeHneneeBay, U3y4eHHE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMpPEACICHNUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnnie 3anaun.

Pacuétel 1m0 ypaBHEHMSAM XHMHUYECKUX pPEaKIUHA, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHl C HCHOJIB30BAHUEM IIOHATHUSI «MaccOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetamioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
®u3uYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETauioB (Ha TpuUMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrmepoga W KpeMHHUSI) MU HUX  COoeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. Ilonoxenue meramuioB B Ilepuoguyeckoil cucteMe XMMUUYECKUX
sanemeHTtoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
atomoB MmeTasuioB. OOmue guszndeckue cpoiicTBa MeTauioB. CIlaBbl METaJJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSIYKEHU METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAbHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPAIICHUN:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U I1I€JI0UeH, KaUeCTBEHHBIC pEaKIIMM Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS] BaXKHEUIINX BEILLIECTB.

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl Uil 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ynoOpeHus.

XuMHUsS U 3J0pOBbE 4YEJIOBEKA: IPAaBUJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOpPraHU4YECKOM XMMHUHU B 11 Kitacce OCyIIECTBISETCS 4epe3 UCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaK MW TMOHSITUH, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccu(ukamusi, MNEePUOAUYHOCTh, HAOJIIOJICHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYCCKHUE BEITMYMHBI U CIMHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTypPIHs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-IEITEIHBHOCTHBIM TMOJXOJ0OM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTUBAIIMK K 00YyUYEHUIO;

I[eJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B
€AVMHCTBE Y4YEeOHONW M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COIUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaaaHCKOr0 BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIONCHUHN, KPOMOTIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHHUSA:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBAapULIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIONIUX 3I0POBBIO U KU3HH JIIOJICH

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyruX BHUIAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JIEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAJIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COLUATIBHOU CPE/IbI;

OCO3HAaHUS HEOOXOJMMOCTH HCMOJIb30BAHHS JIOCTMIKEHHH XUMHUH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHUA €€ polud B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUISI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, IHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00E€CIICYEHUU YCIOBUMN
YCHEUIHOTO TPpyAa U HKOJOTMYECKH KOMGMOPTHOM >KM3HM Ka)XKJOTO 4YJeHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCHOJB30BATh XUMHYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE InI: dbopmupoBaHus MHPOBO33PEHUS 00yJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTeMa, Hay4YHbI (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHWS W yYHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OpMYIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCcMaTpUBATh;

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHA TOHITUA W yCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIU, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJILHBIE TIPEJCTABICHUS JIsI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(hOPMYJIUPOBaHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTa
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAONIONATh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJBI OTHOCUTEIIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYECHUYECKOM HCCIIeNOBATEIbCKOH U MPOEKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MOMyJsipHAas JUTEpAaTypa XUMHUYECKOTO COJCP)KaHUSA, CIPaBOYHBIC TIOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATH MHQPOPMAIUIO PA3NIHYHBIX BUAOB U (hopMm
MPEICTABIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uHpopmaiuu (cxeMsbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcCTBa Mpu pabore ¢
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh M  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTrJIsTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/JIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTALMEeN pe3yJbTaTOB IMO3HABATEIHLHON EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, pealn3aluu y4eOHOTO MpoekTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BHITIOJTHEHUN YYEOHBIX M UCCIIENOBAaTEeIhCKUX 3a/ad, BbIOWpaTh Haunboee
¢ (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
Y CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

c(hopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOILIEHMSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass M COKpaIl€HHAs), MOJb, MOJISIpHAsS
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPO/ W a30TCOJAEP)KAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalnme B OCHOBE TMOHMMaHUs TMPUUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHHS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYEeCKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homernkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUSI OTAEJIBHBIX OPraHWYECKUX BEIIECTB (ITWICH, MPOIMWIECH, aleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
dpykTOo3a, KpaxmMall, HeJUI0I03a, TJIUIUH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMUYECKOU CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. byTtinepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METaHOJ, JTAHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XWMHUYECKHUX pEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEPepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYHCICHUS TI0 XUMHYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOoCyZIoM W Ja0OpaTOPHBIM OOOPYJOBaHMEM, a TaKKe MpaBuUiia OOpAIICHHS C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHHM IUIAHUPOBATH W BBIMIOJNHATh XWMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TpaBUJAaMU TEXHUKHA OE€30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCU YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GOopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmainuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LESIX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OpPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] W TPEJOTBPALEHUS WX BPEIHOrO BO3JEHCTBUS Ha OPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obo3HaueHuit JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHUU SIBICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKas, BOJOPO/IHAS ), KpUCTAIUIMYECKasl peIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuit 3axkon JI. 1. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJHMYECKUN S3BIK XHUMHHU,
MHUPOBO33PEHYECKHUE 3HAHHUS, JIEKAIIUME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUM,
YCTaHABIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
W3BECTb, HETaIIEHAs] U3BECTh, MUTHEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUMN OMNPEENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSIX PA3JIMYHOTIO COCTaBa, BHUJ XUMUYECKOMU
CBs3U (KOBaJICHTHAsl, MOHHAsI, METAJUTUYECKasi, BOJOPOHAsI) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX PACTBOPAaX HEOPTaHMUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBy K OMNpeaeaEHHOMY KJacCy/TpyIime
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KUACTIOTHI, aM(pOTEPHBIE TUIPOKCHUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOINYECKOTO 3aKoHa JI.
N. MenpeneeBa u J€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOINIYIO, OOBICHUTENBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX 3JeMEHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 repuoam u rpynmnam llepuoguueckont cuctemMsl XUMUUYECKUX dieMeHToB /1. 1.
Menpeneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE T'€HETHYECKOW CBSI3M MEXAY HEOPraHHMYECKUMU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEINIOBOMY
3 bexTy peakuuu, U3MEHEHHIO CTEeTICHeW OKHCJEHMS JJIEMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKIUH UAYT 10 KOHIIA;



c(hOpPMHUPOBAHHOCTh yYMEHUH TMPOBOIUTH PEAKIMH, TOITBEPKIAIOIIHC
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPaclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUHA TOCPECTBOM COCTABJICHHSI DJICKTPOHHOTO OajaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHYESCKOTO PAaBHOBECHSI
B 3aBHCHMOCTH OT BHeIIHero Bo3aeictBus (mpunmui Jle [llarense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE IMPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMCHHUH TPOBOJAUTH BBIYHUCICHUS C HCIIOIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMUYECKUX PEeaklMsIX, MacChl BEHIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3(QekTa peaknny Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
ocyJIol 1 jJabopaTopHBIM O00OpYyJOBaHHEM, a TakKe MpaBuiaa OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oKeHNEe MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBI0 YHHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnd,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1a4 10
temaM «Metamiel» U «HemeTannbl») B COOTBETCTBHM C TMPABHIAMHU TEXHHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEaKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJNy4aeMyK0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY W TPYJOBOM JEATEIBHOCTH B IEISX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEOTBPAILICHUS X BPEAHOTO BO3JACHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | Ilpakruyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bceero U3ydeHus o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 0 0
BO3HUKHOBEHHE, PAa3BUTHE U 3HAUCHHE 08.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 it A. M. b 8 1 0 0
COEMHEHN YTJIEpOBa, €€ 15.09.2023
OCHOBHEIE TI0JIOKEHUS
[IpencraBnenue o KIaccupuKaum
3 opraHuyeckux BemiecTB. Homenkarypa 1 0 0
(cucTemaTuyeckas) U TPUBUAIbHBIC 22.09.2023
Ha3BaHUS OPTAaHMYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0
TOMOJIOTUYECKHH PsIJT 29.09.2023
5 MertaH u 3TaH — OpocTeuIme 1 0 0
MPEACTABUTEH AIKAHOB 06.10.2023
6 An : I 1 0 0
KEHBI: COCTaB M CTPOCHUE, CBOMCTBA 13.10.2023
5 DTUJIEH U MIPOIMUIEH — MpOCTeiime 1 0 0
MPEACTABUTENH AIIKEHOB 20.10.2023
[IpakTuueckas pabota Ne 1. «[lomyyenue
8 . 1 0 1
STUJIEHA U U3yUYEHUE €0 CBOMCTB 27.10.2023
9 Anxanuensl. byranuen-1,3 u 1 0 0
MetunOyraauen-1,3. [lonyuenue 10.11.2023




CUHTETUYECKOIO KaydyKa U PE3UHBI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHS,

10 TOMOJIOTHYECKUAN Psifl. ALIETHIIEH —
PUHCCKHIE pAf. Al 17.11.2023
MIPOCTEHIIIHIA TTPEICTABUTENb AJTKHHOB
11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiuu 24.11.2023
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB 01.12.2023
I'eHeTHyeckas CBSA3b YIIIEBOAOPOIOB,
13
MpUHAUISKAIINX K Pa3IMYHbIM KilaccaM 08.12.2023
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:
14 OPUPOIHLIN Ta3 U HONYTHEIE HEDTIHLIE
PHPOA yrHBie Hed 15.12.2023
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoHBIe HCTOYHHKH YTIICBOA0POIOB:
15 MPUPOIHBIN a3 U HOMYTHBIE HEDTIHLIE
PHPOA yTHBLe Hed 22.12.2023
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
16 KoHTposbsHas paboTta 1o pasaeny
«YTIEBOIOPOIABDY 29.12.2023
[IpenenbHbIE OTHOATOMHBIC CITUPTHI:
17
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 12.01.2024
18 MHOT0aTOMHBIEC CITUPTHI: ITHJICHIIIUKOJIb U
TJIUIEPUH 19.01.2024
@DeHOoM: CTPOCHHUE MOJICKYIIbI, PU3NYECKHEe
19 .
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 26.01.2024
20 Anbnerunsl: GopMaibaerua U
aneTanpaerua. AneToH 02.02.2024
OAHOOCHOBHEIE MpeieNbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 09.02.2024




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBD) 16.02.2024
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
23 .
KHCJIOT, KX MOIOIIEE IEHCTBUE 23.02.2024
CreapuHOBas ¥ OJIECMHOBAS KUCJIOTHI, KaK
24 MIPENCTABUTENN BBICIINX KaPOOHOBBIX
pelt P 01.03.2024
KHCJIOT
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC
25 KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
P o 08.03.2024
3¢upos
26 JKupsl: THAPOIN3, PUMEHEHHE,
OMoJIOTHYECKasi POJIb )KHPOB 15.03.2024
VYTieBopl: cocTaB, KiacCH(pHKaIHs.
27 Baknelimme npeacTaBUTENN: TIII0K034a,
pel 22.03.2024
(dbpykTo3a, caxapo3a
08 Kpaxmai u 11eji1105103a Kak IprupoIHbIe
MTOJIMMEPHI 05.04.2024
KoHTposbHas paboTta 1o pasaeny
29 «Kucmnopoaconepxkaie opraHn4ecKkue
POACOACPKATIE Op 12.04.2024
COEUHEHUD)
30 AMMHBI: METWIAMUH U aHUJIUH
19.04.2024
AMUHOKHUCIIOTHI Kak aM(OTepHbIE
31 OpraHuYecKue COCIMHEHUS, X
P A 26.04.2024
ouonornuyeckoe 3HaueHue. [lenruanl
benku xak mpupoIHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS 03.05.2024
33 OCHOBHBIE TOHATUA XUMUU




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

10.05.2024

OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1 17.05.2024
[InmacTmaccel, KaydyKd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKinoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






