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OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUH

[IpenMeTr opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUs. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BEIIECTB. [lomMonorus, wu3oMepus. XHUMHUYECKAas CBI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

ITpencraBienne o KiacCU(pUKaMu OopraHudeckux BemiecTs. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIIMX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHue, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Mertan u 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHWMUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN Psii. DTHIEH U MPONUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCICHUS WU
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHeHIIHe
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA TMpEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TUAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpATALIUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKUA YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), mupoau3. I[IpomykTer
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB WU MX IMPEBPAILCHUIA:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérnble 3anauu.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBrE METaHOJIa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa U STUIIEHTJIMKOJIS.

@deHoJ: CTpOCHHE MOJIEKYJbl, (PU3WYECKHUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U IPUMEHEHHE.

ONHOOCHOBHBIE TMpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyeHue U NpUMEHEHUE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
cioxHBIX 2GupoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
pOJIb )KUPOB.

VYraeBoawsl: cocTaB, Kiaccuukamus — yriieBoAoB  (MOHO-, JU- U
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS



MOJIEKYNbI, (U3NYECKUEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruppokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocuntes. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs pEeaKIHs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEHCTBHE TJUIIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeilcTBHEe Kpaxmanga C HOJOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHbIE OpraHudeckue coeauHenus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCAIIHS.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, Kiaccuukaius, nepuoIndHoCTb, HaOIIOACHHE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, DSHEprusi, Macca, aToM, OJJEKTPOH, MOJIEKyJa,
PHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJO, OOBEM, arperarHoe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHUPHI,
(hepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAeMbIe, TOIUIHBO,
pecypchl.

TexHonorus: MNHINEBbIE TMPOIYKThl, OCHOBBI PAlMOHAIBHOTO MUTAHUS,
MOIOIIIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKUE MpernapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. OJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIlpenesieHuss JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepunonnueckuit 3akoH u lleproanueckas cucremMa XUMUUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NEpUOANYECKOTO 3akoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIECTB IO TPYIINaM M TMEepUojam.
3HaYCHUE IEPUOIUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKassh CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHOM XWMHUYECKOW CBsI3U (OOMEHHBII U JIOHOPHO-
akuentopHsil). Bomopomnas cBsi3b. BaneHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[lonarne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUH. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTuyecKkas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUIX K PA3IMYHBIM KJIaccaM.



Xumudeckas — peaknusa. Kimaccumpukanmss XMUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHECHUA W MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopocTh peakiuu, €€ 3aBUCMMOCTh OT pas3uyHbIX (pakTopoB. OOpaTHMBbIC
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHHUE
XxuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

DnexTponuTrdeckas nuccoruanys. CUibHbIC U clladbie 3JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCasl, HEUTPpAJIbHAS, IIEJI0YHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HX NPEBPAILICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKuX 3iaeMeHToB /. U.
MeHnneneeBay, U3ydeHUE MOJIENIEH KPUCTAUIMUYECKUX PELIETOK, HAONIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuuHbIX PAaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUE€Thl C HCIOJIB30BAHUEM IOHATHS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuoauueckon — cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U X COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepronnueckoil cucreMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnueckune cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiui, KaJIbIUH,
MarHui, aJlOMUAHMHI, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHUM.

O6mue crocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YyYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl U CIUIaBbl», OOpa3llOB HEMETAJIOB, pEIIeHHE
HKCIIEPUMEHTAJLHBIX 3aj7ad, HAOJIOJEHWE U OIHCAHUE JIEMOHCTPAI[MOHHBIX U



7a00pATOPHBIX OMBITOB (B3aMMOJCICTBHE THAPOKCHA ATIOMHUHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuértnpie 3amaun.

Pacuérpl mMaccel BelecTBa WM 00bEMaA ra3oB IO W3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
Y3 BEILIECTB NUMEECT MPUMECH.

XumMus M KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTUYECKON U THUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHNM.

[Ipencrapnennst 00 OOMMX HAyYHBIX MPHUHIUIIAX MPOMBIIIJICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuanbl I 3JNEKTPOHUKH, HAHOMATECPUAIIbI, OPTAaHUYECKUE W MHUHEPAJIbHBIE
ya0OpeHus.

XuMHusA W 3J0pPOBbE YEIIOBEKA: IpaBWiia MCIIOJb30BaHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO MCIIOIb30BaHUS MpernapaToB OBITOBOM XMMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanmuzanust  MeXNpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmIe
HEOpraHn4ecKol XUMUM B 11 Kiacce oCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHATHM, SBIISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiacCU(pUKAIUsi, IEepUOIUIHOCTh, HAOJIIOCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- U
MHUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepasbl, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOIMAeMbIE, TOIJIMBO,
PECYPCHL.

TexHOMOorus: XMMHYECKAsT MPOMBIIUIEHHOCTb, METAJLUIYPIrus, IMPOU3BOIACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIEBAS
MPOMBIIICHHOCTh,  (hapMalieBTUUeCKass  MPOMBIILICEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpernapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
3JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJIHET'O OBIIIET'O
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATBHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAMM CpPEIHEro oOlEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIEero
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATCIILHOCTHBINA TTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4YME MOTUBAIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
eI U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE YYEOHOW © BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMUd POCCUUCKOTO TPa)KJAHCKOro OOIEeCTBa, MPUHATBIMU B OOILECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUUYECKON JesTeIbHOCTH
00y4Yaromuxcsl Mo peaan3aiui IPUHSATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBbHBIX HOpPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHSs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPYECTBA B 00OJACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3e WHPOpPMAIMU O TMEPEOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHlecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKOU
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECOO00PA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HH HA 3EMIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUM IS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOIOTI0JIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
IPUPOIHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEATEeIbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpEeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U UYeJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJeM COXpaHEHHS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KyJIbTYpbl, pEHIEHUU II100aJbHBIX TPOOIeEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOECIICUCHUH YCIOBHUI
YCHEUIHOTO TpyAa U DKOJOTMYECKH KOMMOPTHON KHU3HM KAXKIOrO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOLIUXCSA JaHHBIX C IEJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Mpo0JieM B PEaTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON ICITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHanbHOM
JESITEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YpOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE A dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa U cHeuuPuKy METOJ0B TMO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBIC yueOHbIC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU y4eOHbIMH Nno3HaBaTeJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TMOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU HJIs KjacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;



YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMHUUYECKOU
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

(bOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3a/ad, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl IHTEpHETa), aHaIu3upoBaTh MH(OpPMALMIO Pa3IMYHBIX BHIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HHGPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  NIPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJIsJHOCTH.

OBi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JeliCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUM,  BBICKa3blBaTh  MJeH, (OPMYJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlUEel pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajlu3alui y4eOHOro npoekra u (opMyJIHpOBaTh BBIBOJbI
10 pe3yjibTaTaM NPOBEAEHHBIX HCCIECIOBAHUNA MYTEM COIJIACOBAHMS MO3ULMUI B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBaTh IpeajaraéMblii airoput™M ACHCTBUM mpu
BBITIOJTHEHUU Y4YE€OHBIX U HCCIENOBATEIIbCKUX 3aJ]a4, BbIOMpaTh HauboJsee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAJIM3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpPA, POJIM XUMHH B TIO3HAHUM SIBICHUUN
npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1ad
U SKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUH DIIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaIEHHAs), MOJb, MOJSpHAas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIN CKeyleT, (QyHKIHMOHAJbHAS TpyIIa,
paguKall, U30MepHusi, U30MEPhI, TOMOJIOTHUYECKUN PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI,



KUCJIOPOA U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOECHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHIN S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (DAKTOJIOTMYECKUE CBEICHUS O CBOWCTBax, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCIOJB30BaHUU BAXKHEHIIIMX OPraHMYECKHX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIWE IMOHATHS MHPU
OMMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAIICHUN OPraHUUYECKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpalI€HHOM)
dbopMya OpraHMYECKHX BEIIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETH MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOJIEpIKaIue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cucremarndeckoir HoMeHknatype (IUPAC), a Takke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUSl OT/CJIbHBIX OPraHUYEeCKUX BEIIECTB (ITWICH, MPOMMWICH, alleTHIICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITh BUJBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytnepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWIICH, AlETUJICH,
Ooyranuen-1,3, metwnOyranuen-1,3, GeH30Ji, METAHOJ, ATAHOJ, ATUJICHIJUKOJIb,
TJIMIEPUH, (EHOJI, alleTalIbJIeTUl, MypaBbUHAsI U YKCYCHasi KHUCIJIOTHI, TJIHOKO03a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHMSIMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUN C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOTHOIO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE TPOAYKTOB MepepaboTKH;



c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(OpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAYyYHOI'O IO3HAHUs, UCIIOJIb3YEMbIX B XUMHUHU NPU U3YYEHHUH BEIIECTB U
XUMHUYECKUX SBJICHHUN (HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPaBUJa MOTH30BAHUS XHMHUYECKOM
nocyAod M JabopaTOpHBIM O0OpYyJOBaHMEM, a TaKXkKe IMpaBuia oOpallleHus C
BEIIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUN IUIAHUPOBAaTh U BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (IIPEBPAILCHNS] OPTAaHUYECKUX BEILIECTB IPU HArPEBaHUU, MOJTyYEHUE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIUU OPraHUYECKUX
BELIECTB, JCHATypalus OEJKOB NpU HarpeBaHUM, LBETHBIE PEAKIMH OEJIKOB) B
COOTBETCTBMM C NpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIU3UPOBATh XHUMHUYECKYIO
uHGOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  SKOJOTHYECKU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAaHEHMsS CBOEr0 30POBbS U OKPY)KAIOUIEH IPUPONHOU Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

UL O0y4aroUIMXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.

11 KIIACC



[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPAXKaloT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUM
npupoasl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHSI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMHUYECKasi CBA3b
(xoBaJIeHTHas, MOHHAsI, METAJLTHYECKas, BOJOPOAHAS ), KpUCTAITMYECKasl periéTKa,
TUIIBI ~ XUMHWYECKHX  pPEAaKUUH, pacTBOp, OJIEKTPOJUTBI,  HEAIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakUuy, XUMUYECKOE DPAaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmanuu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUS MAacChl BEIECTB, 3aKOH COXPAaHEHHs U IPEBPALLCHUS YHEPTUU
OpU XMMHYECKUX pEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJMUYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUN U 0€30I1aCHOM MCMOJIb30BAaHUM BaXKHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITY ¥ MPAKTUYECKOM NEATEIBHOCTH YEI0BEKa,

C(OPMUPOBAHHOCTh YMEHUU BBISBISITH XapaKTE€pPHbIE MPU3HAKU IOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMKMCAHUK HEOPTAHUUYECKHUX BEILIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX peakLui,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUlecTB (yrapHblid ra3, YrJ€KUCIbI ra3, aMMHakK, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBs3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
VWOHHAsl, METAIJINYECKAs), XapaKTep Cpelbl B BOAHBIX paCTBOPaX HEOPraHWYECKHUX
COCIUHCHUM;

c(OpPMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpEAeNEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);



c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3aKkoHa [1.
N. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTtanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUU
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPTraHUYECKUMU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnx BEIIECTB, TEIJIOBOMY
s dekTy peakinu, U3MEHEHHUIO CTEMEHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkIfy, YIacTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKLIUNA UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacCKpbIBaTh CYIIHOCTb OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEaAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [latensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE NMPOMBIIUIEHHOIO ITOJIYYE€HUsI CEPHOM KHCIJIOTHI, aMMHAKa, a
Takke C(POPMHUPOBAHHOCTH TPEACTaBICHUM OO0 OONIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MTPOoOIeMaxX XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIH30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOrO 3((deKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHMS] MacChl
BEIIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUU;



c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalieHHs ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKIHUSMHU MO BBIMOJHEHUIO JTa0OPAaTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIIOJHAT XUMUYECKUHI
IKCMIEPUMEHT (Pa3lIoKeHHE MEepPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTaau3aTopa,
ONpE/ENICHUEe CpeAbl PacTBOPOB BEIIECTB C TIOMOMIbIO YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakluu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMUS, PEUICHHE SKCIIEPUMEHTAIBHBIX 3aJad IO
temam «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIaMU TEXHUKHU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPAaTOPHBIM 000pYAOBaHUEM,
OPEJICTaBISITh PE3yJbTaTbl XUMHYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOLIUX DPEAKIHUI U (OPMYIUPOBaTh BBIBOJBI HAa OCHOBE
ITHX PE3yJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATH XHWMHUYECKYIO
uH(pOpMAIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUH  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
LEJIECO00Pa3HOro TMOBEIECHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [I/JIK, moscHATe Ha mpumepax cHocoObl YMEHBIICHHUS U
IPEeIOTBPALICHUS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHNU3M UYEJIOBEKa,

Ui 00Yy4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAAIIMX OOYyYaloUUMXCs: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.
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