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COJEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teoperuvyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipeamer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B NOJIyYEHUHN
HOBBIX BEILIECTB U MaTepHasIoB. TeopHs CTpOEHUs OpraHnueckux coeaqunenuid A. M. bytneposa,
e€ ocHOBHBIC MONIOKEeHUA. CTpPyKTypHBIE (DOPMYJBI OpPraHMYECKUX BEIIECTB. [ OoMoIOTHs,
U30MepHs. XMMHUUYECKas CBS3h B OPraHUYECKUX COCTMHEHHIX — OJITMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o  kiaccuukalMu  OpraHMYeckux  BemiecTB.  Homenkmartypa
OpPraHMYECKUX COEIWHEHUIl (cucreMaruyeckas) W TpPUBHANBHBIE HA3BAHUS BaKHEHIIMX
MpPEeCTABUTENEH KIaCCOB OPraHMUYECKUX BEIIECTB.

DKCNEPUMEHTAIBHBIE METObI M3yUYCHUs BEIIECTB U WX MPEBPAICHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHWYEeCKUX BELIECTB M MaTepHajaMU Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIECTB, HAOMIOJACHHE U ONUCaHHE JEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBlIeHUE, OOyTIMBAaHUE U TOPEHHE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOCHHUE, T'OMOJOTMYECKMH psia. MeTtaH W 3TaH — mpocTennime
NPEJICTAaBUTENN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peaklMH 3aMelleHus U
TOpPEHUS ), HAX0XKICHNUE B IPUPO/JIE, TOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH psifl. DTUIIEH U POMUIIEH — MPOCTEHIITNE
MPEACTABUTEHN AJKCHOB: (PU3MUYECKHME M XUMHUYECKHE CBOWMCTBA (pEaklWH TUIPUPOBAHUS,
raJIOrTeHUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJMMEpPU3allin ), MOTyYeHHE U TPUMEHEHHUE.

Anxanuensl: Oytaauen-1,3 u metunOyTanueH-1,3: cTpoeHne, BaKHEUIINE XUMHUYECKHE
cBOMCTBA (peakuus noaumepusanun). [lonydeHne CHHTETHYECKOTO KayyyKa U Pe3UHBI.

AJNKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHUS, TOMOJOTUYECKHH psl. AIETHICH —
MPOCTEUIIINI TIPEICTABUTEINb ATKHHOB: COCTAB, CTPOCHHE, (PU3UUYECKHUE M XUMUIECKHUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATOTCHUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOyUYeHUE U IPUMEHEHHE.

Apensl. beHszon: coctaB, cTpoeHue, (pU3MUECKHE M XMUMHUYECKHE CBONCTBA (peakiuu
raJlOTEHUPOBAHUSI U HUTPOBAHMs), TOJYyYCHHE U TMPUMEHEHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuyeckue ceolucmea (peaKyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOLyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMueckas CBA3b MEXKAYy  YIJIEBOJAOPOJAMH,
MPUHAAJICKAITUMU K Pa3IMYHBIM KJlaccaMm.

[IpupoaHbie UICTOYHUKH YTJI€BOAOPOAOB. [IpupoaHblii ra3 u nmonyTHhIE HE(PTIHBIE Ta3bl.
Hedtr u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH: TMEpPEeroHka, KPEKHHT
(TepMUYECKH, KaTaTUTHYeCKuil), muponus. [IpoaykTel nepepaboTku HeTH, NX TPUMEHEHUE B
MPOMBINIICHHOCTH | B ObITYy. KaMeHHBIN yroiib ¥ MPOIyKTHI €r0 MepepadboTKH.

DKCIIEPUMEHTATBHBIE METObI U3yUYECHHs BEIIECTB U WX MPEBPAIICHUN: 03HAKOMJICHHE C
oOpa3lamu MmiacTMacc, KaydyykoB U pe3uHbl, koyiekuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJ YIJIEBOJAOPOJOB M TaJOr€HONMPOU3BOJHBIX, IMPOBEACHUE NPAKTHYECKOW pPabOTHI:
MOJIyYEHUE 3TUIICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuérnbie 3amaun.




Bbuncnenuss 1o ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA WJIM MPOAYKTa pEaKkIUM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIN MPOILYKTOB PEAKLIUN).

Kuciopoaconepskamue oprannueckue coeJnHeHUs

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TaHOJ: CTPOEHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (PEAKLMU C aKTUBHBIMU METAJUIAMHU, I'aJOr€HOBOJOPOJAMH, FOpPEHHUE),
npuMeHeHne. BoropoiHble CBA3M MEXAy MOJIEKyJaMH CIUPTOB. JleficTBHe MeTaHOIa U 3TaHOJIA
Ha OpraHu3M YeJlOBeKa.

MHoroatoMHble CHUPTHL. OTWIECHIVIMKOJAb W TJIMIEPUH: CTpPOEHHUe, (U3HUECKUe MU
XMMHYECKHE CBOICTBa (B3aUMOJECICTBHE CO MIETOYHBIMU METalJIaMH, KaUeCTBEHHAs! peaKkiys Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBue Ha oOpraHm3M denoBeka. IIpuMeHeHue riulepuHa U
STUJICHTJIUKOJIS.

@DeHON: CTPOCHHE MOJICKYJbI, (U3MUYECKHEe W XHUMHYECKHE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenne GeHona.

Anpnerunpl U kemonwvl. DopManbleruj, aueTalblerua: CTpoeHHe, (U3NYecKue Hu
XMMHUYECKHE CBOMCTBAa (peaklUWU OKHCICHHS W BOCCTAHOBICHHS, KAayeCTBEHHBIE PEAKIIMN),
MOJTyY€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpe/ieNIbHBIE KAPOOHOBBIE KMCIOThl. MypaBbUHAs U YKCyCHAas KUCJIOTHI:
CTpoeHUue, PU3NUECKUe U XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIME 171 Kilacca KUCIIOT, PeakLus
Tepu(UKaAMK), TOJNydeHHe u mpuMeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla KaKk COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEeE NEHCTBHUE.

CroxHble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonoruueckas poiib KHUpPOB.

VYraeBoasl: cocTas, Kiaccu(ukanus yriaeBoJoB (MOHO-, TU- U Todaucaxapuabl). ['moko3a
— MPOCTEUIINIA MOHOCAXapH: OCOOCHHOCTH CTPOCHHS MOJIEKYJBI, (PU3NIECKAE U XUMHUYECKHUE
cBoiicTBa (B3ammojeincTBue ¢ ruapokcunom menu(ll), okucieHne amMMuUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOXKEHHME TIIIOKO3bI), HAXOXICHHE B MPHUPOJE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie noauMepsl. CTpoeHHE Kpaxmalia U LEUII0I03bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEAKIUs C HOI0M).

DKcIepUMEHTAIbHbIE METOAbl M3YyYEHHUs BEIIECTB W UX IMPEBpALICHU: MPOBEICHUE,
HaOJIoZIGHWe W ONMCaHUe JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHMPTOB, KAauyeCTBEHHBIC
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHoja okcuaoM wmeau(ll)), mMHOroaTomHbIX
CrupTOB (B3amMojelicTBre ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (okucieHue
aMMHUA4YHBIM pacTBOpoM okcuga cepebpa(l) u ruapoxcugom wmenu(ll), B3aumopeiicTBue
Kpaxmajia ¢ HOAOM), MpPOBEACHUE IPAKTUUYECKOM pabOThI: CBONCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérturie 3amaun.

Bbluncnenus mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEILECTBA WJIM TMPOAYKTa PEaKkIHH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIMH).

A3zoTcozeprkalie OpraHn4ecKue COeAMHEHMS.

AMUHOKHCIOTBI Kak aM(oOTepHble OpraHudeckue coenuHeHus. Pusmueckue u
XMMHUYECKHE CBOWCTBA AaMUHOKHUCIOT (Ha NpuUMepe TJMLIMHA). buojormueckoe 3HaueHUE
aMuHOKHUCIIOT. [lenTuabl.



benku kak mpupoaHBIE BBICOKOMOJEKYJISIpHBbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: THUIPOJIN3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMH Ha OCIKH.

DKCTepUMEHTAILHBIE METO/bl M3yYeHHUsl BEIIECTB U WX IMPEBpallleHUi: HaOIIOACHHUE U

OIIMCaHueC [[eMOHCTpaHI/IOHHBIX OIIBITOB: )IeHaTypaHI/IH 6€J'IKOB HpI/I HaneBaHI/II/I, IIBCTHBIC
peakIu O6eIKOB.

BbicokoMoieKyIsIpHbIE COeMHEHUS

OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IMOJUMEp,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJIMMEPU3ALNHU, CPEAHAS MOJIeKyisipHas macca. OCHOBHBIC
METO/bI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — OJIMMEPU3aLius U MOJUKOHICHCALIUS.

DKcIepUMEHTAIbHbIE METO/Ibl N3YUYEHUS BEIECTB U UX MPEBpAILECHHI: 03HAKOMIICHHE C
00pa3iaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanust MexxnpeaMETHBIX CBA3EH MPU U3yYEHUU OpraHumdeckoil xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, TaKk MU
HOHSTHH, SBJISIOIINXCA CUCTEMHBIMU JIJIS1 OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTeCTBEHHO-HAyYHBIC TOHATHUS: SBJICHHE, HAY4YHBIH (DakT, THIIOTE3a, 3aKOH,
TEOpHsl, aHalIMU3, CHUHTE3, KiIacCUpUKAIMs, MEePUOAUYHOCTb, HAOIIOJEHUE, HU3MEpPEHUeE,
9KCHEPUMEHT, MOJICTUPOBaHHE.

@dusnka: MaTepus, SHEprusi, Macca, aToM, O3JIEKTPOH, MOJIEKYyJla, HHEPreTHUECKUi
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PH3MUECKUE BEIWYHHBI
€IMHUIIBI X U3MEPEHUS.

buonorus: knerka, opraHusMm, 6uocdepa, oOMEH BEIIECTB B OpraHusMe, (poTocuHres,
OHMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKH, yTIeBOIbI, KHUPHI, PEPMEHTHI).

I'eorpadust: MuHepabl, TOPHbIE TOPOIBI, TTOJIE3HbIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrMs: TNHIIEBBIE MTPOAYKTHI, OCHOBBI PAIlMOHAIBFHOTO IHUTAHHS, MOOIINE
CpE/CTBa, JEKApCTBEHHbIE M KOCMETHUYECKHE NpenapaThl, MaTepualbl U3 HCKYCCTBEHHBIX H
CHUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMUU

Xumudeckuil saemMeHT. AToM. Sapo aroma, HW30TOMBI. ODIEKTPOHHAs O0OJIOYKA.
DHepreTM4ecKkue ypoBHH, OypPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- anmeMeHTsl. OcoOeHHOCTH
pacnpeienieHns 3JIEKTPOHOB MO OpOUTaIsiM B aTOMAaxX 3JEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOHHAs! KOH(DUTYpALIKs aTOMOB.

ITepronuueckuii 3axkoH u Ilepuoguueckas cucrema xXuMHUecKux syemeHtoB J[. .
MenneneeBa. CBs3b NEpPUOAMYECKOrO0 3akoHa U llepuogumveckoil CUCTEMbI XHMHYECKUX
anemeHnToB JI. . MenzaeneeBa ¢ COBPEMEHHON TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX BEIIECTB
0 TpyIIaM U rnepruojam. 3HaueHne NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crtpoenue BemiecTBa. XHUMHYECKas CBSI3b. BUIBI XUMHUYECKOW CBs3M (KOBAJICHTHAs
HETOJISIpHAsl W TOJSpHAs, MOHHAs, MeTajuimyeckas). MexaHu3Mbl o0pa3oBaHMs KOBaJCHTHOU



XUMHUYECKOW CBs3M (OOMEHHBIA W JIOHOPHO-AaKIENITOPHEIN). BomopoaHas cBsi3b. BaleHTHOCTH.
DIIEKTPOOTpULIATENBHOCTh. CTENEeHb OKUCIECHUS. VIOHBI: KATHOHBI U AHMOHBI.

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEHIETKU.

[TonsiTue 0 aucnepcHbIX cuctemMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBasi 10Jist
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHUi. HomeHkIaTypa HEOpraHUYecKHX
BEIIECTB. ['eHeThyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAMICKANUX K Pa3TUIHBIM
KJiaccam.

Xumuyeckas peakuus. Kmaccuduxaruss XMMHYECKHX peakluid B HEOPraHUYECKOW H
OpraHUYECKOM XMMHUH. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBpALICHUS
SHEPTUHU MPU XUMHUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT PazIWyHBIX (akTopoB. OOpaTHMble pEaKIIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle latense.

Onektponutrueckas auccoruainus. CuibHbIE U clla0ble AJIEKTPOauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KHUCIIasi, HEUTPaIbHasl, IETOYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

DKCIEepUMEHTAIbHBIE METOJIbl M3YUYEHUsl BEIIECTB M UX MPEBpAIICHUI: JEMOHCTpPALIM
tabmui «lleprognyeckas cucrtema xumuueckux sneMeHtoB J[. . MenpaeneeBay, u3ydeHue
MOJCNIeH KPUCTAUIMYECKHX PEmETOK, HAOMIOJEHHEe ¢ OMHCAaHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lokKEeHHE MEePOKCHAA BOJIOPOAAa B NPUCYTCTBHHM KaTalu3aTopa,
OMpeJIeTIEHUE CPelbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBLHOIO MHAMKATOPA, PEaKLUUU
HMOHHOTO OOMeHa), MPOBEIEHHE IMPAKTUYeCKOH paboThl «BimsHue pa3znuyHbIX (DaKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEAKIIHI.

Pacuérturie 3amaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX pEakUUid, B TOM YHCIE TEPMOXUMHUYECKUE
pacy€Thl, pacu€Thl C UCIIOJIb30BAHUEM MOHSATHUS «MACCOBast JOJIsl BEIIECTBAY.

Heoprauuueckast xumus

Hemerannel. Ilonoxenue HemetamioB B Ilepuoamdeckoid cuUcCTEME XUMHUYECKUX
sanementoB JI. M. MenzaeneeBa W OCOOEHHOCTH CTpOeHHS aToMoB. (DHU3MYEcKHe CBOWCTBA
HEMETAIJIOB. AJUTOTPOTHSI HEMETAJIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaeposaa).

XUMHYECKUE CBOMCTBA BAXKHEUMIINX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta, ¢ocdopa,
yIlIepo/ia ¥ KPEMHUS) U UX COSAMHEHHH (OKCHIO0B, KUCIOPOACOAEPIKAIMNUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUI).

[IpuMeHeHNe Ba)KHEUIIUX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne Meramios B [lepuonnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢uznyeckue cBoiicTBa MeTaiioB. CIutaBbl METaNIOB. DIEKTPOXUMHUYECKHHM PsJ HAMPSLKEHUN
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAXHEHITMX METAJUIOB (HATPUM, Kaluil, KaJbIM, MarHuu,
ATIOMHUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHA.

O6mure crocoOb!l MoTy4YeHus MeTauioB. [IpuMeHneHne MeTamioB B OBITY U TEXHHUKE.

DKCIEepUMEHTAIbHbIE METOAbl M3y4YEHHUS BEIIECTB M HUX TMPEBpALICHUN: HU3yYCHUE
KOJUIEKIIMU «MeTayuibl M CIUIaBbD», OOpPAa3IOB HEMETAJJIOB, PEIICHHUE DKCIEPUMEHTATBHBIX



3aja4, HaONIOJGHHE W ONHMCAHME JEMOHCTPAIlMOHHBIX U  JIaDOpaTOPHBIX  OIBITOB
(B3auMoielicTBUE TUAPOKCUIA aJIOMUHHUS C PAcTBOPAMHM KHCIOT U IIEJNOYel, KauyeCTBEHHbIE
peaKIuu Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.

Pacuérer mMaccel BemiecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiau o0BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMHM BEIISCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xwmum B 0O0ECICYCHWHM O3KOJOTHYECCKOW, DJHEPreTUYCCKOM U  IHIIEBOU
0€30MacHOCTH, Pa3BUTHUM MeTuIMHBL. [loOHSATHE O HaydHBIX MeTOJaxX IO3HAHMSI BEUIECTB U
XUMUYECKHUX PEaKLU.

[IpencraBnenuss o0 OOMMX HAYYHBIX TMPUHIUIAX [POMBIIIICHHOTO TIOJYYCHHUS
BAKHEHIIMX BEILECTB.

UYenoBek B MUpE BELIECTB M MaTEPUAJIOB: BAXKHEHIINE CTPOUTEIBHBIE MaTepHUalbl,
KOHCTPYKLMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl ISl SJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OpPraHMYECKHE U MUHEPATbHBIC yI00pEHUSI.

XuMus M 370pOBbE 4YENIOBEKa: IpaBHJa MCIONb30BaHUs JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 UCIIOIb30BaHUs MPenapaToB OBITOBOM XUMUU B TOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMEeTHBIX CBA3EH MPH U3yYeHUH OOIIeH 1 HEOPraHWYECKON XUMUU B
11 xmacce ocyuiecTBIS€TCS Yepe3 HUCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSTUH,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMH I OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAy4YHOTO
LUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC IOHSATHUS: HAy4YHBIM (akKT, THIOTE3a, 3aKOH, TEOpus,
aHaNM3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPHMEHT,
MOJICIINPOBAaHNE, U3MEPEHHUE, SIBIICHHE.

®duzuka: maTepus, YHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, M30TOIl,
pPaZloaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIeCTBa, PU3NICCKUE BEIMUYMHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

Buomorusi: kimeTka, opraHusM, sKocHcTeMma, Ouocdepa, MaKpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, TOpHBIE TTOPOIbI, TOJIE3HBIE HCKOMAaeMbIe, TOTLIUBO, PECYPCHI.

TexHonmorus:  XMMHUYECKass  IPOMBIIUIEHHOCTb,  METAJUIyprusi,  MPOU3BOJCTBO
CTPOUTENBHBIX MaTepUasoB, CEJIbCKOXO035ICTBEHHOE IIPOU3BOJICTBO, MALIEBAs
IPOMBIIUIEHHOCTh, (papMareBTU4ecKasi MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUYECKHX
IpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHANIOB, 3JEKTPOHHAS MPOMBILUIEHHOCTD,
HAHOTEXHOJIOTHUHU.



ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
XUMHHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJibTaTaM OCBOCHHUS OO0yYarOUIMMHUCS
porpamMM CpeaHero o0miero oOpa3oBaHMs (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonndyeckoii OCHOBOM Uisi pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIM MOIXO/.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JIMUYHOCTHBIX

pEe3ybTaTOB OCBOCHHS TpeaMeTa «XWMHS» Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIINE COCTABIISAIOIINE:

OCO3HaHHE O0YYaIOIUMUCS POCCHUICKON Tpa)KAAaHCKOW MACHTUYHOCTU — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HaJU4Yre MOTHUBAIIMHU K 00YUYEHUIO;

L[eJICHANPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTHh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JESATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIMMH IEJIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHus;

HaJIW4uie TPaBOCO3HAHUS DKOJOTUYECKOW KYIbTYPhl U CIHOCOOHOCTH CTaBUTH LIEIH H
CTPOUTD KU3HEHHBIE IJIAHBI.

JIu4HOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTa «XHUMHs» JAOCTUTAIOTCS B CIMHCTBE
y4eOHOM © BOCIHUTATCIHOW JIEATEIPHOCTH B COOTBETCTBUM C T'YMaHUCTHYCCKUMH,
COLIMOKYJIbTYPHBIMM, JYXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMH M HJ€alaMd POCCHICKOTO
TpaXIaHCKOTO O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH U TPaBHIAMHU TOBEACHMUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS IMpeaIMeTa « XUMUS» OTPaKaloT CPOPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M MPAKTHUECKOH MJEeSATeNbHOCTH OOYyYaloUMXcs M0 pealu3aluu
MPUHSATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHUCJIC B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00Y4YaIOIIMMHUCS CBOMX KOHCTHUTYLHMOHHBIX MpaB M 0053aHHOCTEH, YBa)KEHUS
K 3aKOHY U IPaBOIOPSAKY;

MPEACTABICHUS O COIMAIbHBIX HOpPMax M MpaBUIaX MEXJIWYHOCTHBIX OTHOIIECHUU B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NIEATENBHOCTH MPHU CO3AaHUN yUEOHBIX MPOEKTOB,
pelIeHnr YUYeOHbBIX U TO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMUYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY WU apryMEHTBI
JIPYTUX TMPU aHATU3€ PA3IMYHBIX BUIOB yU€OHOH ESITEIILHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBaXXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMECHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KEHUS HAayKU €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,
KpPOMNOTJIMBBIX KCIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPYAa YYEHBIX U IIPAKTUKOB;



WHTEpECa W TIO3HABATEIIbHBIX MOTHBOB B TIOJIYYEHHH W TOCJICAYIOIMIEM aHAJIU3e
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO TOBEICHMUS;

CIIOCOOHOCTH OILICHMBATh CHUTYyallMH, CBSI3aHHBIE C XUMUYECKUMH SBICHHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTHPYSACh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUMBATh CBOE IOBEACHUE M IOCTYIKM CBOMX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUMA STUX MOCTYIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MOHUMAaHMs IICHHOCTEH 370pOoBOr0 M 0e30macHoro obpasa >KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroficHHs TpaBuil 0E30MaCHOTO OOpAaIIEeHUsI C BEHICCTBAMH B OBITY, IMOBCEIHCBHOU
JKWU3HU U B TPYJOBOU J€ATEIBbHOCTH;

MOHUMAHMS 1IEHHOCTH TMPaBWJI HHIWBUIYATFHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHUS TOCTEACTBUNA M HEMPHUATHS BPEIHBIX MPHUBBIUCK (YMOTPEOJICHUS aIKOTOJI,
HAapKOTUKOB, KYpEHHs);

5) TpyaoBOro BOCIMTAHMSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEAOBATEIbCKOW ESTEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHUX BUJAX NESITCIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B PpELICHUU NPAKTUYECKHX 3aJa4 COLHAIBHON
HAIPaBIEHHOCTH (B paMKaX CBOETO Kj1acca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yYeHHUIO0 MpodecCuil pa3indHOro pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOISAM TpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYaJIbHOW TpAaeKTOpUU OOpa3oBaHMs,
Oynyueit mpodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0J10rMYEeCKOTr0 BOCTIUTAHMS:

9KOJIOTMYECKH 11€71€c000pa3HOro OTHOILIEHUS K IPUPOJIe, KaK UCTOUYHUKY CYIIECTBOBAHMUS
JKM3HHU Ha 3eMIIc;

MMOHUMAHHUS TJI00ATBHOTO XapaKTepa YKOJIOTUYECKUX MPOOIeM, BIHSHIS IKOHOMUIECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATILHOM CPEBI;

OCO3HaHHUS HEOOXOIUMOCTH HUCIOJB30BaHUS JOCTUKEHUM XUMUU JIJISl pPELICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIOOIb30BAHNS;

AKTUBHOI'O HENPUATHUS NEUCTBUM, NMPUHOCAILIMX BpPEd OKPYKAKOLIEH NMPUPOIHON CpeEXE,
YMEHHUS MPOTHO3UPOBATH HEOJIArOMPUATHBIE SKOJOTUYECKHE TOCIEACTBUS MPEAPUHUMAECMBIX
JIEUCTBUI U MPEIOTBpAILATh HX;

HaJu4usl Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, HKOJIOTUYECKON KYJIbTYpbI, OIbITa
JEATETbHOCTH  JKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS WMH B
MO3HABATEJIbHOW, KOMMYHHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UCOJIOTHH XeMOo(hoOouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;



MOHWMAaHMS CIeNU(DUKN XWMHUU KaK HAyKH, OCO3HaHHS e poid B (HOPMHPOBAHHH
PalMOHATILHOTO HAYYHOTO MBIIIICHHS], CO3/IaHUU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaIoLIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEH W
perieHnn mpodiieM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOSKIAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMCHHOM NHMBHIIM3AlNU: B €
TYMaHUCTHYECKON HAIPaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHWUU HOBOHM 0a3bl MaTepUaIbHOM
KyJbTYpPBl, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHSL YEIIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00eCIeYeHUH YCIOBHH YCIICIITHOTO TPyAa U SKOJIOTHYESCKH KOM(POPTHOM KH3HU KAKIOTO WICHA
o0111eCTBA;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHHUsl CYIIHOCTH METOJOB IO3HAHMS,
UCTIONE3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIyYaeMbIe 3HAHUS IS
aHaJgu3a U OOBSICHEHHUs SIBJICHUNU OKPY’KAIOIIETO MHUpa M MPOUCXOIANIMX B HEM H3MEHECHHM,
YMEHHUS JIeJIaTh 000CHOBaHHbBIE 3aK/IIOUEHHUSI HA OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS JaHHBIX
C LEJBIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XMMHYECKHUE 3HAHUS [UIS  PeIleHUs
po0JIEM B peasIbHBIX )KM3HEHHBIX CUTYaIUsX;

VHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpPa30BaHHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUM MO XHUMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEepeca K OCOOCHHOCTSAM TpyJa B pasnmuuyHbiXx cdepax mpodeccrHoHambHOM
JeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yJbTaThl OCBOEHHUS y4eOHOro mpeaMera «XUMHS» Ha YpPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAOT:
3HaYMMble 17151 (POPMHPOBAHUS MHUPOBO33PEHHUSI OOYUAIOMIMXCS MEKAMCUUIUIMHAPHBIC

(MexXIpeIMeTHBIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyUYHOM KapTUHBI MUpa
U creruuKy METOJIOB O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4yHbId (haKT, MPHUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, HCCIIEAOBaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpcajdbHble  y4deOHble  JeicTBHS  (TIO3HABaTENbHBIE, KOMMYHUKATHBHEBIE,
perynatuBHbe), obecmneunBarone (GopMupoBaHue (GYHKIIMOHAIBLHONW TPaMOTHOCTH |
COLIMATTbHOM KOMITETEHITHN 00YYarOIINXCs;

CHOCO6HOCTB 06yanOH_II/IXCSI HUCIIOJIB30BaTh OCBOCHHBIC MCKIAUCHUIUIMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJbHble Yy4eOHBbIE JICHCTBUS B IO3HABATEIBHOU U
COLMAJIbHOM MPAKTHUKE.

MertanpeamMeTHble pe3yNbTaThl OTPAXKAIOT OBIAJCHHE YHHUBEPCATbHBIMU YUEOHBIMU
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA IIGﬁCTBPIHMPI.

OBi1ajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENNHO  (DOPMYIHpPOBaTh W aKTyaJU3UpOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;



OTIPEACIIATh IENU JEATSIBHOCTH, 3aJaBas MapaMeTpbl U KPHUTEPHUH WX JOCTHKCHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTHU C MOCTABICHHBIMU 1IENISIMU;

WCIIONIb30BaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIICHUS — BBIICISTH
XAapaKTCPHBIC TIPHU3HAKU HOHATHH W YCTaHaBJIMBATb HUX B3aUMOCBA3b, HUCIIOJIb30BATH
COOTBCTCTBYIOIINEC MMOHATHA IJIA 00BsICHEHUS OTACIJIIBHBIX (baKTOB u 5[BJ'I€HPII>1;

BBIOMpATh OCHOBAaHUS M KPUTEPUH I KiIacCU(UKAIMKM BEIIECTB M XHUMHUYECKUX
peaxkuu;

YCTaHaBJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYXIEHUS (MHAYKTUBHBIE, JEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

NPUMCHATH B MPONECCCC MMO3HAHUS, UCTIOJIB3YCMbBIC B XUMUHU CHUMBOJIMUCCKUC (3H3KOBBI€)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
xuMuueckas (opmyna, ypaBHEHHE XHMHUECKOHM peakuud — TMpU pPEHIeHHH Y4YeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ay, MPUMEHATH Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
AJId BBISIBJICHUA XaPAKTCPHBIX ITPU3HAKOB U3Y4YaCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCIeA0BATENbCKUE eiCTBHS:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLIUi;

dbopMynupoBaTh €W U 3aJa4d  UCCIEIOBAHMS, KCIONb30BATh IOCTABICHHBIE U
CaMOCTOATCIIBHO C(bOpMy.]II/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUSA WU OCHOBBI
JJISL q)OpMPIpOBaHI/IH TUIIOTE3BI IO MPOBCPKE MPABUIIBHOCTU BBICKA3bIBACMBbIX CY)KﬂeHHﬁ;

BIIAJICTh HaBBIKAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEICHHS YUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOATh 32 XOJIOM MpoIlecca, CaMOCTOATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMmynupoBaTb O00OOIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIICOBAHMS, COCTABIATE 0OOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEAOBATEIIbCKOM M TMPOCKTHON JESITEIBHOCTH,
MPOSIBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSTEIbHOMY TIOMCKY METOIOB pEIleHUs
MPAKTUYCCKUX 3aaa4, MPUMCHCHUTIO PA3JIMIYHBIX MCTOAOB ITO3HAHMUA.

3) pa6ora ¢ nnpopmanmei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPOpMAMKU (HAYYHO-MOMYyJIsIpHAs
JaUTepaTypa XHMHUYECKOTO COJAEpXKaHMs, CIpaBOYHbIE TMocoOus, pecypcbl HHTepHeTa),
aHATU3UPOBaTh HMH(POPMALIMIO pPA3IMYHBIX BHUJAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTH U HEMPOTHBOPEYHBOCTE;

(dbopMynupoBaTh 3alpochl W MPUMEHATh pa3jIMuHble METOJbl NpPU TMOUCKE U OTOOpe
uHbOpMaIui, HEOOXOAUMOMH JIJISl BBIMIOHEHUS yUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

pUOOpeTaTh OMBIT MCIIOJIB30BaHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
PA3JINIHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO GOopMy MpeACTaBICHUS HHPOPMALIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCIOJb30BaTh HAY4YHBIA SI3bIK B KAuyeCTBE CpPEACTBA NpU paboTe € XUMHUYECKOU
uHpOpMaNue: MPUMEHSATh MEXKIpeIMeTHble ((PU3NYecKne M MaTeMaTHYeCKHE) 3HAKU U
CHUMBOJIBI, (pOopMyIIBl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIIHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATUBHBIMHM 1€l CTBUSIMU:



3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi TEMBI B XOJI€ AMAJIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJ€H, (POPMYJIMPOBATh CBOM IPEJUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHHUS
IIPEI0KEHHON 3a]a4H;

BBICTYIIaTh C NPE3EHTALUEN pe3ysbTaTOB IO3HABATEIbHON AEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMM TIPU BBIIIOJHEHUH XUMHYECKOIO
9KCHEPUMEHTa, NPAKTUYECKOH padoThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta U (OpMyJIMpPOBATH BBIBOJBI MO pPE3yJibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHMI ITyTEM COTIIACOBAHUS MO3UIIHIA B X0/1€ 00CYKAeHUS 1 0OMEHa MHEHUSIMH.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

CaMOCTOSITENIBHO IIAHUPOBAaTh M OCYIIECTBIIATH CBOIO IIO3HABATEIIBHYIO AEATEIBHOCTD,
onpenenss €€ enu M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeUiaraeéMblii alrOPUTM JIEHCTBUI NPU BBIOJHEHUH YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BBIOMpAaTh Haubosee 3((HEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YIETOM TOYYCHUS HOBBIX 3HAHHHA O
BEUICCTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIISAITb CaMOKOHTPOJIb CBOEH JEATEIIBHOCTM HAa OCHOBE CaMOaHalu3a H
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ysIbTaThl OCBOEHHUS Kypca «OpraHudeckasi XuMUs» 0TpaXaroT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOM COCTABIISIIOIIEH E€CTECTBEHHO-
Hay4HON KapTHHBl MHpa, POJIM XHMHUHU B TO3HAHUM SIBJICHUH NPHUPOIbl, B (HOPMUPOBAHUU
MBILIUICHUS] U KyJbTypbl JIMYHOCTH, €€ (PYHKLUMOHAIbHON I'paMOTHOCTH, HEOOXOTUMOMW JIs
pelIeHus] MPAaKTUYECKHX 3a/Jad W SKOJIOTWYeCKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpefie;

BIAJICHUE CHCTEMOM XMMHMYECKHX 3HAaHHH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOLINe
HOHATHUS (XUMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAsl 000JI04Ka aToMa, MOJIeKyJa, BaIEHTHOCTb,
AIIEKTPOOTPHULIATEIFHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHbIE 00BEM, YIVIEPOJHBIH  CKEJET,
(yHKUMOHATIbHAS TpyIINa, pajuKai, U30MEpHUs, U30MEphbl, TOMOJOTHYECKUN psJl, TOMOJOIH,
YTIEBONOPOABI, KHCIOPOA M a30TCOIAEPKALINE COCIUHEHUS,, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMSA, JIC)KAIIME B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUECKUX SIBIECHUH, ()aKTOJOIMYECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U 0€30IIaCHOM MCIOIb30BAHNU BKHEHIINX OPraHUYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOH J1eATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTb YMEHUH BBISABIISITH XapaKTepHbIe IPU3HAKU OHATHUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IOHATHS ITPH ONIMCAaHUM COCTaBa, CTPOCHHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJUKY JUIsl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (OPMYIT OPraHNYECKUX BEIIECTB
Y YPaBHEHHH XMMHUYECKUX PEaKLMH, U3rOTABIMBATH MOJEIH MOJIEKYJ OPraHUYECKHX BEILECTB
JUISL WJUTFOCTPALIUU MX XUMHUUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;



chOpMUPOBAHHOCTh ~ yMEHHUW  YCTaHABIMBATh  NPUHAAJEKHOCTh  HU3YUCHHBIX
OpraHMYECKHUX BEHIECTB IO MX COCTaBy U CTPOCHHUIO K ONpeAesEHHOMY Kiaccy/Tpyrie
COeIMHEHU N (YyrneBogopoibl, KHCIIOPOJ u a30TcojepKalne COEIMHEHUS,
BBICOKOMOJICKYJISIPDHBIE COSIMHEHUS), TaBaTh UM HAa3BaHUS MO CUCTEMATUYECKOW HOMEHKIIAType
(IUPAC), a takxe NPUBOAUTH TPUBUAIBHBIC HA3BaHUS OTICIBHBIX OPraHMYECKUX BEIICCTB
(3TUieH, TPOMWJIEH, AaleTUJeH, JSTUICHIJIMKONIb, TIULEpHH, (eHon, Qopmanbaerua,
aleTalbJeTu]l, MypaBbUHAas KHUCIIOTAa, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBAs
KHCJI0Ta, TTI0K03a, (PPYKTO3a, Kpaxmall, [eJUTF0JI03a, TIUIIH);

c(hOpMUPOBAHHOCTh yYMEHHUS OMNPENEATh BUIbI XUMHUYECKOW CBS3U B OPraHUYECKUX
COCTMHECHUSX (OMHAPHBIE U KPaTHBIC);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSITHh MOJIOKEHUS TEOPHH CTPOSHUS OPraHuYecKUX
BemiectB A. M. BytiepoBa st 00bsSICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHMSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepu30BaTh COCTaB, CTPOEHHUE, (QU3NUEeCcKHe U
XMMHUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENCH PAa3MTUYHbBIX KIACCOB OPraHUYECKIX BEIECTB
(MeTaH, 3TaH, OSTWIEH, NPONWICH, aleTWwieH, OyraauweH-1,3, mermnOyramuen-1,3, OeHsodn,
METaHOJI, dTAHOJ, THJICHTJIUKOJb, TIUIEPUH, (EHON, aleTaIbJICTH/l, MypPaBbUHAS U YKCYyCHAas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, LeJUIi0j03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBS3b MEXKIYy HMMH YPaBHEHHUSIMH COOTBETCTBYIOUIMX XMUMHUYECKHX PEaKIHi ¢
HCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YTJIIEBOJOPOIHOTO CHIPhs
(HedTh, MPUPOMHBINA Ta3, yrojb), CIOCOOBI MX MEPEpadOTKH M MPAKTHUECKOE MPUMEHEHUE
MPOAYKTOB MEPepadoTKH;

c(OpPMUPOBAHHOCTh YMEHHU TPOBOJUTH BBIYUCICHHUS IO XUMHUYECKHUM YypaBHEHUSIM
(Macchl, 00bEéMa, KONMMYECTBA MCXOMHOTO BEIIECTBA WIIM MPOAYKTa PEAKIUU TIO0 W3BECTHBIM
Macce, 00bEMyY, KOJTMIECTBY OJTHOTO M3 HCXOJIHBIX BEIICCTB HITU MPOJTYKTOB PEAKIIHH);

chOpMUPOBAHHOCTh yMEHUH BIQNETh CHUCTEMOM 3HAaHUKW 00 OCHOBHBIX METOJIAaX
HAYYHOTO MO3HAHUS, UCTOIb3yEeMbIX B XUMUH MPU U3yUYCHUU BEIIECTB U XMMHUUYECKUX SIBICHUN
(HaOnrofieHne, W3MEpEHHe, OSKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CHUCTEMHBIE
XUMHUYCCKHE 3HAHUS JUISI IPUHSATHUS PEIICHUH B KOHKPETHBIX )KH3HCHHBIX CHTYAIHIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOI0OaTh MpaBUia MOJIb30BAHUS XUMHUECKOH MOCYI0i U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTpaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUITAHUPOBATh U BBINOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOTYyUYEHUE ATHIICHA U U3YUYEHHUE €Tr0
CBOMCTB, KAaueCTBEHHBbIC pEAKIIMH OPraHMYECKHX BEIIECTB, JCHATypalus OEIKOB Tpu
HarpeBaHWH, IIBETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C NPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIeCTBaMU U JIa0OpaTOPHBIM O0OpYIOBAHUEM, MPEICTABIATh PE3YJIbTaThl
XUMHYECKOT0 DJKCIepuMeHTa B (opMe 3alucu YpaBHEHH COOTBETCTBYIOIIUX pPEAKIUN U
(dbopMyIIMpPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4yaeMyI0 U3 pa3HbIX HCTOYHUKOB (CpelICTBAa MaccoBOM nHpopmaiuu, UHTEpHET U ApyTHX);

c(OpPMUPOBAHHOCTh YMEHHH COOMIOaTh MpaBWiIa HKOJOTUYECKU IIeIecO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY’KaIOIIeH MPUPOHON Cpellbl, 0CO3HABATH OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OPraHU3MBI



OnpeAeNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMAasg cMbich mnokaszarens I[IJIK, moscHaTe Ha
nmpuMepax CrocoObl YMEHBIICHHS M TPEIOTBPAIICHUS X BPEIHOTO BO3JICHCTBUSA HA OPraHU3M
YeJ0BEKa;

JUIA 06yqa10mnxc;1 C OFpaHI/I‘-ICHHBIMI/I BO3MOXHOCTAMU SI[OpOBBSIZ YMGHI/IG HpI/IMeH}ITB
3HAHUSA 06 OCHOBHBIX I[OCTYHHI)IX METOAaX IMO3HAHUS BECIICCTB U XUMHNUYCCKUX $[BJ'I€HI/II71;

JUISL CIICTIBIX M CHA0OBWISIIMX OOyYaloUmuXcs: YMEHHE HCIOIb30BaTh peabedHO-
TOUYCYHYIO cUCTeMy 00o3HaueHui JI. Bpaiins 1is 3anucu XuMUYecKuX GOpMYJL.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHMSI Kypca «OOmas W HeOpraHWYecKas XUMUS»
OTPaXKaIoT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUA NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JUYHOCTH, €€ (YyHKIMOHATBLHOM T'PAMOTHOCTH, HEOOXOIUMOW st
pelIeHus] TMPAaKTUYECKHX 3a/7ad W SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOW XHMMHYECKUX 3HAHMWM, KOTOpas BKIKOYAET: OCHOBONOJArarou[ue
MOHATUSA (XUMHUYECKUN DIIEMEHT, aTOM, M30TOIl, S-, P-, d- SIEKTpOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUILATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBaJE€HTHas, WOHHAs, METaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelIETKa, THUIIBI XWMHMYECKUX  pEaklMii, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs AUCCOLMALNS, OKHCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHUYECKOW  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUM U  3aKOHBI  (TEopHs
JIEKTPOJIUTUYECKON Jauccouumanuu, nepuoaudeckuin 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHs MacChl BEUIECTB, 3aKOH COXPAaHEHMs M IPEBPAIICHUS SHEPTUU NPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XUMHH, MHPOBO33pPEHUECKHE 3HaAHWS,
JeXale B OCHOBE IMOHUMAaHUS NPUYMHHOCTH M CHCTEMHOCTH XHMMHWYECKUX SIBJICHHH,
(akTOJIOrMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJyUYEHHUH U O€301acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTAaHUIECKHUX BEIIECTB B OBITY U MPAKTHYECKOW ACATEITHHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHbIE MPU3HAKU MMOHATHI, yCTaHABINBATh
UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHUM HEOPraHUYECKHX
BEILECTB U UX IPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJUKY JUIsl COCTABIICHUS
dopMysl BelleCTB M ypaBHEHUN XHUMHUYECKUX pEaKluid, CHUCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHHsS OTIECNbHBIX HEOPraHMYECKUX BelIecTB (yrapHblii ras,
YIJEKUCIBIA Ta3, aMMHUaK, TaméHas W3BECTb, HeEram€Has W3BECTb, IIUThEBas COAa, NMUPUT U
Jpyrue);

cOpMUPOBAHHOCTh YMEHUW ONpENENATh BaJEHTHOCTh W CTENEHb OKHCIIECHUS
XUMUYECKHX JJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHJ XHUMHUYECKOW CBS3H
(KOBaJIeHTHasi, NOHHAs, METaJNIN4ecKas, BOJOPOJHAS]) B COCAUHEHUSAX, THII KPUCTAJUINYECKON
pemETKY KOHKPETHOTO BEIECTBA (aTOMHAs, MOJIEKYJIsIpHAsl, MOHHAsI, METAJUINYECKas), XapaKTep
cpenbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COETMHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAICKHOCTH HEOPTAHUYECKUX BEILIECTB
10 UX COCTaBY K ONpPEIeNEHHOMY KJIACCY/TpyMIle COeTUHEHNH (TIPOCThIE BENIECTBA — METAJUIBI U
HEMEeTaJlJIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOThI, aM(pOTEPHbIE TUAPOKCUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH mepuogudeckoro 3akona JI. U.
MengeneeBa M JIEMOHCTPUPOBAaTh €0  CHUCTEMATU3UPYIOUIYIO, OOBSACHUTEIBHYIO U
HIPOTHOCTUYECKYIO (QYHKLUY;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEpU30BaTh HIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuoaos [leprnoauueckoii cucteMbl XUMHUECKUX 35emeHToB /1. U.
MeneneeBa, HCIONB3Yysl MOHATHS «S-, pP-, d-2JIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHUYECKUX 3JIEMEHTOB U HX
COCIMHEHU 110 nepuoaam U rpynnam llepuoaudeckoi cucremMsl XUMUYECKUX dmemeHToB /1. M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTEepU30BaTh (OMHUCHIBaTH) OOIIME XUMHYECKHE
CBOICTBA HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPKAATh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOPraHMYEeCKMMM BEIIECTBAMU C IIOMOIIbIO ypaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

Cc(OPMHUPOBAHHOCTb YMEHUS KJIACCU(PHUIMPOBATh XUMHUUECKUE PEAKLUM 0 pa3IMYHbIM
OpU3HaKaM (YUCIy M COCTaBy pearupyroolux BeIIeCTB, TeIIoBOMYy 3(deKTy peaxiuu,
U3MEHEHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIiK, yYaCTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABJIATh YPaBHEHUSI pEaKLUi Pa3IMYHbIX TUIIOB, IOJIHBIE
U COKpAIllEHHbIC YPaBHEHUS PEAKLMHA MOHHOTO OOMEHA, YUMTBIBAsl YCJIOBUS, MPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLIA;

c(OPMHUPOBAHHOCTh YMEHHUI IMPOBOAUTH PEAKIUH, MOATBEPXKIAIONIME KadeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pAaClO3HABaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKPBIBATh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
PeaKxIHii MOCPeICTBOM COCTABICHUS 3JEKTPOHHOTO OajlaHca STHX peakLuii;

c(OPMHPOBAHHOCTh YMEHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKLIUU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEUICHHWS XHMHUYECKOTO pPaBHOBECHS B 3aBHCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTE YMEHMH XapaKTepU30BaTh XHUMHMUYECKHE MPOLECCHl, JeXallue B
OCHOBE NPOMBIIIUIEHHOTO MOJMYYEHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTD
npeicTaBiIeHUd 00 OOIMMX HAayYHBIX MPUHIMIIAX M JKOJOTHYECKHUX MPOOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOAMTH BBIUUCIEHUS C MCIOJb30BAaHUEM MOHATHUS
«MaccoBas JOJS BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHUH TIa30B IMPH XUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00BbEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKLUH BEUIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBUila MOJIb30BAHUS XUMUUECKON MOCy 10 1
1a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHMSAMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IJIAaHUPOBATh M BBIMOJHATH XUMHUYECKUH SKCIIEPHUMEHT
(pa3nokeHHWe TepoKcHIa BOJOPOAAa B MPHCYTCTBUM KaTajlM3aTopa, OINpPEACICHUE Cpeiabl
PacTBOPOB BEILECTB C MOMOILBIO YHUBEPCAILHOTO MHANKATOPA, BIUSHUE PA3IUYHbIX (DAaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peaklM¥ HMOHHOr0 OOMEHa, KaueCTBEHHbIE PEaKLUU Ha
cyibdar-, KapOoHaT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHBIX
3ama4y no teMaM «Meramiey M «HemeTtamnasl») B COOTBETCTBUM € IPaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00paIleHNUH C BELIECTBAMU U J1a00paTOPHBIM 000pYI0BAaHUEM, MPEACTABIIATh



pe3yJbTaThl XUMHUYECKOTO DJKCIIEpPUMEHTa B (opMe 3amucu YpaBHEHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBOIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3HPOBATh XUMHYECKYI0 WH(GOpPMAIIHUIO,
MOJTy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAacCOBOW KOMMYyHHUKanuu, VHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh yMEHUW COOJIOAaTh TpaBUJa DKOJIOTHYECKH IIEIeCO00pa3HOTo
MOBEICHUs B OBITY U TPYAOBOHl [EATEIHHOCTH B IENSIX COXPAHEHHS CBOETO 3/I0POBbA U
OKPYXKaroIIe TPUPOJHON Cpellbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA YKHUBBIE OpPraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMEHBIIECHUS U MPEJOTBPAIICHUS X BPEHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsE OOYyYaroIIUXCsl C OTPAHUYECHHBIMH BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX TO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;

JUISE  CJCTBIX W CIIA0OBHIANIMX OOYYAOIIUXCS: YMEHHE HCIIOJIBb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3amucu XumMudeckux Gopmyit.
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3.1 Cnuptsl. ®enon
Anpneruapl. KapOoHOBBIS

3.2 KUCITOTHL. CI0KHBIE
3¢hupsl

3.3 VrieBoasl

Htoro no pazneny

Pasnen 4. AzoTcoaepxxamye opraHu4ecKue coeJMHeHus1

41 AMUHBI. AMUHOKHCJIOTEL.
) Benku

Uroro no pazgeny

Paspnen 5. BeicOKOMOJIEKY ISIPHbBIE COCIMHEHUS

[Tnmactmaccel. Kayuyku.
5.1
Bonokna

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

3
13

3

3

2
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11 KIIACC

KoaunuyecrBo 4yacos
HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIE (LM (pPOBbIE)

Kontpoabsubsie IlpakTHyeckue
NpOorpaMMbl Bcero o0pa3oBaTe/IbHBIE PecypChl
padoThI padoThI

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit https://resh.edu.ru/subject/29/11/
3akoH u [lepronnueckas cucrema

1.1 3
XUMHUYECKUX djieMeHToB /1. U.
Menpeneena
12 Crpoenue BeniectBa. MHOTr0o0Opasue 4 https://resh.edu.ru/subject/29/11/
' BEIIECTB
1.3 XUMHUECKUE PeaKun 6 1 1 https://resh.edu.ru/subject/29/11/
Wroro no pazneny 13
Pa3nea 2. Heoprannueckasi xumust
2.1 Merauibl 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hewmeramisl 9 1 1 https://resh.edu.ru/subject/29/11/
53 CBsI3b HEOPTaHUYECKUX U 5 https://resh.edu.ru/subject/29/11/
' OpraHUYECKHUX BEIIECTB
Hroro no pasaeny 17
Paznea 3. Xumus u :Kn3HbL
3.1 XUMUS U KU3Hb 4 https://resh.edu.ru/subject/29/11/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I1O 34 ) 3
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