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PABOYAA ITPOI PAMMA

YYEBHOI'O ITPEAMETA «XUMM»

JUTSL CPETHETOo 00IIero 00pa3oBaHUs

Cpoxk peanuzanuu — 2 roaa

Vismnosas, 2023

B yue6GHOM mutane cpeaHero oduiero oopa3zoBaHMs MpeaMeT «XUMHs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYUHbIE IPEAMETHI».



OO01mee 9nciio 4acoB, OTBEAEHHBIX JJISI U3YUCHHS] XUMHUH, Ha 0a30BOM ypOBHE CPETHETO
obmero obpazoBanus, coctapisieT 68 yacos: B 10 kimacce - 34 gaca (1 wac B Heneno), B 11 kiacce
- 34 gaca (1 yac B Heeni0).

COJAEP)KAHUE OBYYEHUS

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeTr opraHMuYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHMs opranndeckux coenunenuii A. M. bytieposa,
e€ ocHOBHBbIE moONOXKeHUs. CTpyKTypHBIE (DOPMYINIBI OpPraHWYECKHX BeleCcTB. | omoinorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUeCKUX COSIUHEHUSX - OJUHAPHbIE U KpPAaTHbIE CBS3HU.

[IpencraBienne o KIaccupUKAIMKA OPraHUIECKUX BenlecTB. HoMeHKIIaTypa oprannyecKux
COEMHEHUHN (cucTemMaThyeckas) W TpUBHAJIbHBIE HA3BaHUS BaXHEUIIMX IpeJCTaBUTENCH
KJIACCOB OPraHU4eCKUX BEUIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3aMu OpraHMYeCKUX BEIECTB W MaTepualaMyd Ha MX OCHOBE, MOJIEIMPOBAHHUE MOJIEKYII
OpPraHMYECKHUX BEIIEeCTB, HAONIOJEHUE U OINUCAaHME JIEMOHCTPAL[MOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTPOEHME, I'OMOJIOTMYECKUH psia. Meran M 3TaH - mpocTennine
NPEJCTaBUTEINN ATKAHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA (PEaKIIMU 3aMEIIECHUS ¥ TOPEHUS ),
HaXO0XJICHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUM psAll. DTUIEH U MPONUJIEH - MPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (PU3MUECKHE U XMMHUYECKHE CBONCTBa (peakuuu THUIPUPOBAHMUS,
raJloreHMpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpHU3alluN ), OJTy4YeHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwinOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTUYECKMH psl. AUETHWIEeH -
NPOCTEHIINN NPEACTaBUTEb ATKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBOWCTBA (peakLuu
raJJoreHUPOBAHUS W HUTPOBAHUS), MOJydeHHE W NpUMEHEHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceolcmea (peakyuu 2ai02eHUpoOBaHUs U HUMPOBAHUS), NOJyUeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTmdeckas CBA3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKHU YTIEBOAOPOAOB. [IpupoaHbIi ra3 U MOmyTHbIE HE(TSIHBIE ra3bl.
Hedtsb 1 e€ npoucxoxaenue. CnocoOsl nepepadoTKu HEPTH: IEPErOHKA, KPEKUHT (TEPMHUECKUH,
KaTauTHueckuit), mnuponus. IlpoaykTsl mnepepa®oTku HePTH, HMX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJbl U3YUEHUS BEIECTB U MX NPEBpAIECHUIN: O3HAKOMIIEHUE C
o0pa3laMu MmiIacTMacc, KaydykoB U pe3uHbl, komiekuuu «Hedte» u «Yronby», MoaenupoBaHue



MOJIEKYJI YTJIEBOJOPOAOB U TaJOT€HONPOU3BOJAHBIX, MPOBEACHHE MNPAKTUYECKOW pabOThI:

MOJIyYEHHUE ITUJICHA U U3YYE€HUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbuncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Maccel, 00b&Ma, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA WM MPOYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMIECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble OJHOATOMHBIE CHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA (peakiMy C aKTUBHBIMHM METajUlaMH, TaJlor€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHue. BogopogHbie CBSI3U MEX1y MOJIEKYJIaMu criupToB. [leificTBHe MeTaHoIa U 3TaHoJa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHHUPTHI. DTUJICHIVIMKONb W TJIMLEPHUH: CTPOCHHUE, (u3nueckue u
XUMHUUYECKHE CBOMCTBA (B3aUMO/IEHCTBUE CO LIEJIOYHBIMU METAJUIAMU, KAUYECTBEHHAs peaKlys Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBME HaA oOpraHu3M ueloBeka. l[IpuMeHeHue TiulepuHa |
STUJICHTJIUKOJIS.

@DeHOoI: CTPOSHUE MOJIEKYITBI, (PU3NUECKHe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTh PeHOoMa.
[Tpumenenue denona.

Anpaerunipl U kemowusl. DopMaNbIerujl, ameTraabIeruil; CTPOCHHE, (UINYECKUE WU
XUMHYECKHE CBOWCTBA (peaklMHU OKUCICHHS M BOCCTAHOBIICHHUS, KAaYECTBEHHBIC DPEAKIIHH),
[OJIy4Y€HUE U IPUMEHEHHE.

OmHOOCHOBHEIE TIpe/iebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (PU3NIEeCKre U XUMUIECKIE CBOMCTBA (CBOKCTBA, OOIIHE TSI KJTacca KHCIIOT, PEAKITUs
TepuUKaMK), TONydeHHe W TnpuMeHeHune. CreapuHOBass M OJICMHOBAS KHUCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KApOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIOT, UX
MoroIIIee AeiCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['Maposn3 cIoXHBIX 3(UpOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrneBoabl: cocTas, KiaccupuKalys yrieBo10B (MOHO-, TU- U MonKucaxapu/sl). [ roko3a -
IPOCTEHIINKA MOHOCaxapHa: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3HUECKUEe U XMUMHUYECKHE
cBoiicTBa (B3amMoaelcTBue ¢ ruapokcugom meau(ll), okucieHne amMMHAuHBIM PAacTBOPOM
okcuaa cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TJIOKO3bI), HAaXOXIEHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nenntosno3a Kak NpUpoAHbIE oauMepbl. CTpoeHHe KpaxMmasa U LEUII0JIO3bL.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs Peaklns C HOI0M).

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHUs BELIECTB M HX IPEBpAIEHUN: IPOBEICHUE,
HaOJII0JIEHUE W OMNHMCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAauyeCTBEHHbBIE
peakuuy OJHOATOMHBIX CIUPTOB (OKUCIIEHHWE 3TaHoja okcuaoM meau(ll)), MHOroaTOMHBIX
CIIUPTOB (B3aMMOJICUCTBUE TIHMIIEpUHA C THApokcuaoM menu(11)), ampaerumoB (OKHUCTIEHUE
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l) m rugpokcuaom wmemm(11), B3ammMopeiicTBHe
KpaxmMaja ¢ UOJIOM ), POBECHUE MPAKTHIECKON PabOThI: CBONCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHMIO XHMMHYECKOH peakuumu (Macchl, 00b&Ma, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIU MPOAYKTa PEAKIIMHU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO
U3 NUCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).



A3oTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHuyecKue coeAuHeHus. Pusnueckue 1 XMMHYecKHue
CBOICTBa aMMHOKMCIOT (Ha IpUMEpe INMIMHA). buosnornueckoe 3HaY€HHE AMHHOKMCIIOT.
[TenTupael.

benku kak npuposHBIE BBICOKOMOJIEKYJIIpHBIE coequHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsE CTPYKTypa OelKOB. XHMHUYECKHE CBOHCTBAa OEJIKOB: THAPOJIM3, JEHATyparus,
Ka4eCTBEHHbIE pEaKIUU Ha OEJKH.

OKclepUMEHTAIbHbIE METO/bl U3YyYEHMs BELIECTB M MX IPEBpALCHUN: HAOIIOJEHUE U
ONKCaHWE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJKOB NpU HArpeBaHWUHM, LBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcHOBHbBIE TOHATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHWH: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALUU, CPEOHAsS MOJIEKyJIspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH - OJIMMEPU3aLUs U MTOJIMKOHICHCALIMSL.

OKclepUMEHTaIbHbIE METObl M3YyUeHHs BEILECTB M UX MpPEBpaIleHUi: 03HAKOMJICHUE C
o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXNpeIMEeTHBIX CBS3€i MpU M3yuyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI 4epe3 MCIIOJIb30BaHME KaK OOIIMX eCTECTBEHHOHAYUYHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJENBbHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KiIaccu(uKanus, TMEePUOAUIHOCTb, HAONOJCHHE, W3MEpEHHe,
HKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpIus, Macca, aToM, JNEKTPOH, MOJIEKYJla, YHEPreTUYECKUN YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3NUECKUE BETMUMHBI U €TUHHIIBI UX
WU3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTMYECKH aKTUBHBIE BellecTBa (OEIKU, YIIIeBOIbl, KHUPHI, (PepMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TperapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUYecKre ypoBHH, MOJAYPOBHU. ATOMHBIC OpOHTaiH, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacmpesieieHus: SJEKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHasE KOH(PUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b TMepuOAMYECKOr0 3akoHa u [leproAMYEcKOM CHCTEMBI XUMHYECKHX



snemeHToB J[. . MenpaeneeBa ¢ COBpEMEHHON TEOpHEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIECTB
10 rpyNIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. Buabl XUMHYECKOH CBs3M (KOBaJIEHTHAs
HEMoJIsSIpHasl U TOJSIpHAsi, MOHHAS, MeTajuindeckas). MexaHu3Mbl 0Opa3oBaHUs KOBAJEHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIN M JOHOPHO - aKIENTOPHBIN). BogopoaHas cBsi3b. BaleHTHOCTD.
DIIeKTpOoOTpULIATENBbHOCTh. CTeneHb OKUCiIeHUs. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MONEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUA. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o nucnepcHbIX cucreMax. VIcTUHHBIE U KOJUIOMHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B pacTBOPE.

Knaccugukarus HeopraHnueckux coequHeHnii. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
['eneTnyeckas cBsI3b HEOPraHUMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3INYHBIM KJIaccaM.

Xumuyeckas peakius. Krnaccuduxanus XMUMHUYECKUX peaklMid B HEOPraHUYECKOW H
OpraHWYECKOM XUMHH. 3aKOH COXPaHEHUsl MAcChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecHe. DaKTOphI, BIMSIOUIME HA COCTOSSHUE XHUMHUYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTnueckas auccouuanus. CuiibHble U ciladble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3yYEHHUs BEIIECTB U UX MPEBPAILCHMI: JIEeMOHCTpanus
tabmun «[lepuonnueckas cuctema xumudeckux siaemeHTtoB JI. V. MenneneeBa», u3yueHue
MoJieNiell  KpUCTAIIIMUECKUX pPemEToK, HaOIIoJeHHe M OMMCAaHUE JIEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX OMBITOB (paslokeHHWEe MEepOKCHUIa BOJOPOAA B MPUCYTCTBHHM KaTalld3aTopa,
OIpeZieNIieHUuE Cpe/ibl PacTBOPOB BELIECTB C MOMOILBI0 YHHBEPCAIBHOTO MHIUKATOPA, peaKkLuu
MOHHOTO OOMeEHa), MPOBEJEHUE MPAKTUYECKON paboThl «BnusiHMe pa3iauuHbIX (HaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel 10 ypaBHEHUSAM XMMUYECKUX PEAKIUM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. [Tonoxenne HemeTtannos B llepnonnueckoil cucteMe XMMHUYECKHUX 2JIEMEHTOB
. . MenneneeBa u OCOOCHHOCTH CTpO€HHsS aTOMOB. (DHU3MYECKHE CBOWCTBA HEMETAJUIOB.
AnoTponusi HeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XWMHYECKHUE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TaJOreHOB, cephl, azoTa, Qocdopa,
yriaepojaa U KpeMHUs) U UX COeTMHEHHUH (OKCUIOB, KUCIOPOICOAECPKAIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramisl. [lonoxenne meramwios B llepuoandeckoin cucteMe XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOYEK aToMOB MeTayuioB. OOmue



¢dusznveckue cBoricTBa MeTauioB. CriaBbl METaUIOB. DJIEKTPOXMUMHYECKUN Psl HANPSHKEHUN
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATpPUM, KaJdi, KajdblMd, MAarHuu,
ATIOMUHHM, LIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHEHUM.

O6mme cnocoObl moTyYeHHst MeTayuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METO/Abl M3YyYEHHUsSI BEUIECTB M UX MPEBPAILCHU: HU3YYCHHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOJIIO/ICHUE U ONMCAaHWE JEMOHCTPALMOHHBIX U JIaOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHUIA ATFOMUHHUS C pAaCTBOPAMH KUCJIOT M LIEJI04YEH, KAYECTBEHHbIE PEAaKIIMM Ha KaTUOHBI
METaJlIoB).

Pacuérnbie 3a1aun.

Pacuérel Macchl BelecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMUECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIMH, €CIIU OJIHO M3 BEIIECTB UMEET MIPUMECH.

XuMUA 4 KA3Hb

Ponb xuMuu B o0ecrie4eHrnr 9KOJIOTMYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

[IpencraBienust 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIIUICHHOTO MOJIYUYEHUS BAXKHEHIITNX
BEILECTB.

UenoBek B MHpE BEUIECTB W MAaTEPUAIOB: BAXKHEHIIHNE CTPOUTEIbHBIC MaTepUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuabl IJisi SJICKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC YI0OPEHHUS.

XuMHsT U 3]I0POBbE YEJIOBEKA: MpPaBWJIa HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 MCIOIb30BaHMS MPENapaToB OLITOBOM XUMHUHU B TTOBCEITHEBHOM JKHU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOPraHMYECKON XUMUU B
11 xmacce ocymiecTBIseTCs Yepe3 MCMOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSITHH,
TaK W TMOHSTHH, SBJISIFOITUXCS CUCTEMHBIMH JIJII OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUsl, aHAIIN3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOJUIHOCTh, HAOIIOIEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, SABJICHHE.

®du3nka: Marepusi, YHEprus, Macca, aToMm, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, W30TOIl,
pPaZMo0aKTUBHOCTh, MOJIEKYJA, YHEPreTHUECKUN YpOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTrHoe
COCTOSTHUE BeIeCTBa, GPU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorust: knerka, opraHumsM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTIIUBO, PECYPCHI.

TexHomoTHs: XUMUYECKast TPOMBITIUICHHOCTh, METAJLTYPTHsl, IPOU3BOJICTBO CTPOUTEIHHBIX
MaTepHaioB,  CEJIIbCKOXO3SMCTBEHHOE  MPOMW3BOJCTBO,  TMHUINEBas  IPOMBIIUICHHOCTb,
dapmainieBTUUYECKass ~ MPOMBINUICHHOCTb,  MPOMW3BOACTBO  KOCMETHYECKHUX  IMPENaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepuaos, AIEKTPOHHAS MPOMBIILIJIEHHOCTb,
HaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMLBI 110 XMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3ysbTaTaM OCBOEHHS OOy4YarOIIMMUCS
IporpaMM cpeaHero oouiero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM 11 pPa3paOOTKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MTpeaMeTa « XUMUs» Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHus BbIICICHBI
CJIEIYIOIINE COCTABIIAIOILNE:

0CO3HaHHE 00YYarOIIUMUCS POCCUICKON TPasKIAaHCKON HICHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEICICHNIO; HAIMYME MOTUBALIMK K O0YUEHMUIO;

[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTMYHOCTH HAa OCHOBE KIIFOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS B CBOEH AESITEIHLHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, NPHUCYIIUMH IEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0pa3zoBaHus;

HaJIUYUe IPaBOCO3HAHUS 3KOJOTMYECKOW KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTbH KU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B E€AMHCTBE
yu4eOHOM M BOCHHUTATEIbHOW JESATENIBHOCTM B COOTBETCTBUUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH M HUJ€alaMUd  POCCUICKOTO
TpaXXIAaHCKOTO OOIleCTBa, MPHUHITHIMU B OOIIECTBE HOpPMAaMH U MpPaBHIAMHU [OBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CaMOIIO3HAHUs, CaMOPa3BUTHUS U HPABCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxarT c(hOpMHUPOBAHHOCTH
OMbITa TIO3HABATEIHOM M TPAKTUYECKOW JEeATENBHOCTH OOy4arolMXcs M0 pealu3anuu
IPUHSTHIX B OOILIECTBE LIEHHOCTEH, B TOM UUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIEATENBHOCTH MPU CO3AaHUN YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTHI APYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUIOB yUEOHOMU AESITEIbHOCTH;

2) NaTpHOTHYECKOT0 BOCIUTAHHUS:

[EHHOCTHOTO OTHOLIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAaclle[JUI0 OTE€YECTBEHHOMN
XUMUH;



YBaKEHHsI K IpOIlecCy TBOpPYECTBA B OOJACTH TEOPHUM U INPAKTHUYECKOIO NMPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JIOCTMIKCHHUS HAYKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOIIOICHU,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB,;

UHTEpeca M T[I03HABATEJIbHBIX MOTHBOB B TIIOJIYYEHHH U TOCIEAYIOUIEM aHalIHu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOIO BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'0 TIOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMH, CBSI3aHHbBIE C XUMHUYECKUMH SIBJICHUSAMH, U IPUHUMATh
OCO3HAHHbIE PEILICHHsI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE IOBEACHHWE M IIOCTYINKHM CBOUX TOBapHIIEH C MO3ULMHA
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popMupoBaHHus KyJILTYPbI 310POBb:

NOHMMaHMUA UEHHOCTeH 370poBoro u Oe3zomacHOro oOpas3a KH3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

coOoIeHns MpaBuJl OE30MacHOr0 OOpaIleHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHUMaHMs I1IEHHOCTU TMpaBWJl MHIMBHUIYalbHOIO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U XKHU3HU JIO/IEH;

OCO3HAHMsI IOCIEICTBUM M HENPHATHUS BPEIHBIX HPUBBIUEK (YHOTpEOJIEHUS ajKoroJ,
HapKOTHKOB, KypEHHUS);

5) TpynoBoro BocnuTanus:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENILCKOM JesITeNbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U JPYTruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YaCTHE B PELIICHHHM MPAKTHYECKHX 3a7ad COIHAIbHOU
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3YYECHHIO MpOodeccHil pa3IMYHOTO poJa, B TOM YHUCIIEe Ha
OCHOBE ITPUMEHEHUSI TPEIMETHBIX 3HAHUH 10 XUMHUU;

YBa)KEHUs K TPYAY, JIOASIM TPy/Aa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH; TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MHIMBUYaJIbHOM TPaeKTOpUH 0Opa3oBaHus, Oyayuiei npopeccun u
peanu3ay COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HTHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0/10rHYEcKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IIEIeCO00pa3HOT0 OTHOIICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHHUS
’KH3HH Ha 3eMIIE;

NMOHWMAaHHS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUAX MPOOIIEM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEbI;

0CO3HaHMsI HEOOXOIMMOCTH MCHOIb30BAHUS JTOCTHKEHUN XUMUHU JUIsl PELIEHHUs BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolledl MpUpoJHON cpene,
YMEHUSI POTHO3UPOBATh HEOJAroNpUsATHBIE 3KOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAJIMYHS PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, IKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITETPHOCTH  OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSI HMH B



MO3HABATEIbHOW, KOMMYHUKATHBHON U COITMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HeHHOCTH HAYYHOrO MO3HAHMS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKY;

MOHWMAHUS CHEIU(PUKA XUMHUU KaK HAyKH, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paIrMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKPYXKaIoIeM
MHUpPE KaK O €IMHCTBE MPUPOALI U YEIOBEKAa, B MO3HAHUM MNPUPOJIHBIX 3aKOHOMEPHOCTEH U
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJII COBPEMEHHOW ITMBWJIM3AIMH: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M BaXHOW POJM B CO3/JaHMM HOBOW 0a3bl MaTepHabHON
KYJIBTYPBI, PEIICHUH TTI00ATBHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA - CHIPHEBOM,
SHEPreTUYECKOM, TMHUIIEBOM U HDKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecreYeHnH YCIOBHIA YCIICITHOTO TPY/Ia M SKOJIOTHUSCKA KOM(POPTHOM KU3HU KAKIOTO WieHA
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJNy4yaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCSI TAHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENIHO UCIIOJIB30BaTh XUMUYECKUE 3HAHUS JJI PEUICHUS TPoOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHLCKOM ACSITEIHbHOCTH; TOTOBHOCTU U CITIOCOOHOCTH
K HEMpephIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO, K AKTUBHOMY IMOJYY€HHIO HOBBIX 3HAHUN
110 XUMHH B COOTBETCTBHH C KU3HEHHBIMH TIOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3NuYHbIX chepax npodeccuoHaIbHON AesITeNbHOCTH.
METAIIPEJIMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3ynbTaThl OCBOCHMS Y4eOHOro mpeamera «XHMHS» Ha YpPOBHE
CpeaHero o0miero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYHYAIOUIMXCS MEXAUCHUIUIMHAPHBIE
(MexmpenMeTHbIe) O0IIEeHAYYHbIE TOHTHS, OTPAXKAIOLIHNE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy METOJIOB MTO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
DHEPTHs, SIBIICHHUE, TPOIECC, CUCTeMa, HAyYHbBIN (DaKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

YHUBEpCaJbHBIE  y4eOHbIE  JEHCTBHS  (IIO3HABATENbHbIE,  KOMMYHHKATHBHEIE,
perynsaTuBHble), oOecneuuBaromiue ¢GopMUpOBaHHE (YHKIMOHAJIBHOW TI'PaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh 00yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS U YHUBEpCalbHble ydeOHbIe NIEHCTBHUS B
MIO3HABATEJIBHOM U COIMAIbHON MPaKTHKE.

MeranpeaMeTHbie Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJTHHBIMU YYCOHBIMHU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.



OnJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /ICHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYJHPOBATh W aKTYaJIM3UPOBAaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNATh IeNU JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHUIKCHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABJICHHBIMU LEJISIMU;

UCIOJIb30BaTh IPU OCBOEHHUM 3HAHUN TNPHEMBI JIOTMYECKOI'O MBIIUIEHUS - BBIACIATH
XapakTepHble IpPHU3HAKM MOHATMH W yCTaHABIMBaTh MX B3aUMOCBS3b, MCIIOJIB30BAaTh
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OObSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBS3U MEXKAY U3y4aeMbIMH SBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYKICHHS (MHIYKTUBHBIC, NEAYKTHBHBIC, IO AaHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMBIX SIBJICHUSAX, (POPMYINPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IPUMEHATh B MPOLIECCe MO3HAHUS, MCIIOJIb3YeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJH, IPe00Pa30BbIBATh MOJIENIbHBIE IIPEACTABICHUS - XUMHUUECKUI 3HAK (CUMBOJI) JIEMEHTA,
XuMuyeckass (GopMmynia, YpaBHEHHE XHMMUYECKOH peakuMu - Tpd pPELIeHHH Y4eOHbIX
MIO3HABATEJbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJICJIbHBIE NIPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6azoBble McCIeI0BaTebCKIE AeHCTBIN:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM W 33/Ja4M  UCCIENOBAHMS, HCIOJIB30BaTh IIOCTABJICHHBIE H
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJICTh HAaBbIKAMHM CaMOCTOSITE€IbHOIO IUIAHMPOBAHUS W IHPOBEIEHHUS YYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAONIOATh 32 XOJIOM IPOIECcCa, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BAaHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOJAETaHHON
pabore;

NpUOOpeTaTh OMNBIT YYEHWYECKOW MCCIEA0BATEIbCKOM U MPOEKTHON MAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIFHOMY TIOWCKY METOJIOB pEUICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) pabora ¢ unpopmanmueii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HMCTOUYHUKAX HMH(pOpManuu (HaydyHO- TMOMyJspHas
JauTepaTypa XHMMHYECKOTO COJAEp)KaHMs, CIpaBOuHble mocolusi, pecypcbl HTepHera),
aHaTU3UpoBaTh HMH(OPMAIMIO pA3IUYHBIX BUAOB U (GOpPM MPEACTaBICHUS, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEMTPOTHUBOPEUNBOCTH;

dbopMyHpOBaTh 3ampOCHl M TPUMEHATHh Pa3IMYHbIE METOIBI TpPU TIOMCKE W OTOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCTOIB30BaHUST WH(OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3INIHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (hOpMY MpeacTaBiIeHUs UH(GOpMAMU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHE);



UCMOJIb30BaTh HAyYHBIH S3bIK B KauecTBe CpPEACTBA NIpU paboTe ¢ XUMHUYECKOH
uHpopManuell: NTPUMEHATh MEXIpeaMeTHble ((pu3nyeckue M MaTeMaTHYeCKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpBl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BONPOCHI IO CYLIECTBY 00CYXIaeMOI TeMbl B XO/€ AMAIOra W/WIN JAUCKYCCHUH,
BBICKa3bIBaTh MJIeH, (OpMyIupoBaTb CBOM TNPEAJIOKEHHUS OTHOCHTEIBHO BBIOJHEHUS
NPEeUI0KEHHOH 3a/1a4H;

BBICTYINIaTh C MpPE3EHTAalMel Pe3yJbTaTOB MO3HABATEIbHON AEATENBHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHMKAaMH IIPU BBIIOJHEHUU XMMHUYECKOTO
AKCIIEPUMEHTA, IPAKTUYECKONM pPAadOThl IO MCCIENOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3alyu y4eOHOTO TpOoeKTa W (POpPMyTUpPOBaTH BBIBOJABI IO PE3YJbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OgJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITEJIHO IJIAHUPOBATh M OCYLIECTBISATH CBOIO IO3HABATENBHYIO JIEATEIIBHOCTD,
onpenenss e€ Leau U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJlaraéMblii aIropuTM JeMCTBUIM MPH BBINOJHEHUH YYEOHBIX M HCCIIEIOBATENILCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pPEeKTUBHBIN CIOCO0 UX PELICHUs C YYETOM HOJIYYEeHUs HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEH JEIATEIbHOCTH HA OCHOBE caMoOaHalu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATHI 10
KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHs OTPa)KaroT:

c(OPMHPOBAHHOCTD MPEACTABIECHUI 0 XUMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAyYHOU
KapTHHBI MHMpa, POJU XMMUHU B MO3HAHUM SIBICHUH MPUPOAbI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOH TIPaMOTHOCTH, HEOOXOIUMOM [Uid pelIeHUs
IPAKTUYECKUX 33/7a4 U DKOJOTUYECKM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CUCTEMOM XMMHUYECKHMX 3HAHMM, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
ANIEKTPOOTPHULIATEIBHOCTh, XHUMMYECKasi CBs3b, CTPYKTypHass ¢Gopmyna (pa3BépHyTas u
COKpalléHHas), MOJb, MOJSIpHas Macca, MOJSIPHBIA  00BEM, YIJIEpOIHBIA  CKeJerT,
(GyHKLUMOHANbHASA TPYIIa, paguKall, U30MEpHsl, W30Mephbl, TOMOJOIHUECKUN psAJl, TOMOJIOTH,
YIIEBOOPOAbI, KUCIOPOJ U a30TCOAEpIKAILUE COEIUHEHUsI, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OpraHUYECKUX
BemiectB A. M. bByrtnepoBa, 3aKkOH COXpaHEHMsS Macchl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS, JEKallle B OCHOBE MOHUMaHUS
MPUYNHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUH, PaKTOIOTUYECKUE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M O€3011aCHOM HMCIIOJIb30BaHUH BAKHEHIIINX OPraHUYECKHUX BELIECTB B OBITY
Y TIPAaKTUUYECKOM JIEATENBHOCTH YEI0BEKA;

c(OpPMHPOBAHHOCTh YMEHHH BBISABIISATH XapaKTepHbIe MPU3HAKU MOHITUH, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IIPU OIMCAHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COECTUHEHUI;



c(OpMUPOBAHHOCTh YMEHHUH HCIIONIB30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsl COCTaBICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpaI€HHON) (HOpMyT OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHUX PEAKLMi, U3rOTaBIMBATH MOJEIH MOJIEKYJl OPTraHWYECKHX BEIIECTB
JUTS WITIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHUI YCTaHABJIMBAThH MMPHHAJICKHOCTh U3YYECHHBIX OPraHMYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHHIO K ONPENCIEHHOMY KIACCy/TpyIe COeIUHEHUN
(YyrmeBomopobl, KHUCIOpPOJI W  a30TCOJEpKallMe€ COCAUHEHHS, BbICOKOMOJICKYIISIPHBIC
COEJMHEHUs), JaBaTh UM Ha3BaHusA 1Mo cucreMaTtwueckoir HomeHkmarype (IUPAC), a taxke
NPUBOJIUTH TPUBHAJIbHBIE HA3BaHUS OTIEJIbHBIX OPTaHUYECKUX BEHIECTB (ITUJICH, MPOIUIIEH,
alleTUJICH, STUJICHIVIMKONb, TIUIEpUH, (QeHos, (opMalbIeTuia, aneTaabAerull, MypaBbHHas
KHCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAs KHUCJIOTa, CTEAPUHOBAsE KUCIOTA, TIIIOKO03a, (PpyKTO3a,
KpaxmaJl, 1eJUTI0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUSI OIPENEIATh BHUIbl XMMHUYECKOH CBSI3U B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemiectB A. M. bytiepoBa mist 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb COCTaB, CTPOCHUE, (HU3UUYEeCKHe U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, Oyraauen-1,3, merwiOyraauen-1,3, Oensou,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (EHOI, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eIUII0I03a, aMUHOYKCYCHAasi KHCIIOTa), WJUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMH yPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTJIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroib), CIOCOOBI HUX NEPepadOTKU U TMPAKTHUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh yYMEHWH TPOBOAMTH BBIYUCICHHS I10 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BENIECTBA MITH IIPOIYKTA PEAKIIMH M0 H3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB HITH MPOYKTOB PEAKIIIH);

c(OPMHPOBAHHOCTh YMEHHMH BIIQJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOT'O
NO3HAHUS, MCIIONB3YEMbIX B XHMMUHU TPU M3YYEHUH BEIIECTB M XHUMHYECKHX SBJICHUH
(HaOmoJieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHS PEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBI3aHHBIX
C BEI[ECTBAMU U UX NMPHUMEHEHHEM;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUiia MOJH30BAHUS XUMUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSIMU TI0 BBIITOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATh W BBIMONHATH XWMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEIECTB MPU HArpeBaHUU, MOJTYYEHUE ITUICHA U U3YyYEHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPTraHUYECKUX BEIECTB, ICHATYpaLus OEKOB TP HarpeBaHHH,
[[BETHBIEC PEAKI[MU OEIIKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKHU O€30MIACHOCTH NP 0OPAILIEHUN
C BEIIeCTBAMHM M JIaOOpPaTOPHBIM 00OpPYIOBaHMEM, NPEACTABIATH PE3yJbTaThl XMMHUYECKOTO



JKCIIepUMEHTa B (popMme 3amucH YpaBHEHHMH COOTBETCTBYIOIIMX pPEaKIUi U (popMynupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMaru, UHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COONIONATh NpPaBUIIA SKOJOTUYECKH IIEJIECO00pa3HOro
MOBE/eHNA B OBITY M TPYIOBOW MESATENBHOCTH B LEISIX COXPAHEHHsI CBOErO 3/0POBBbS U
OKpYXKarolled MPUPOIHOM Cpelibl, 0CO3HABATh OMACHOCTb BO3JCHCTBUS Ha >KUBBIE OPraHU3MbI
onpeAeNéHHBIX OpPraHUYECKUX BellecTB, MoHUMass cmbica mnokazatens [IJIK, moscHsATe Ha
puMepax CrocoObl YMEHBIICHHS U MPEAOTBPALLIEHUS! UX BPEIHOTO BO3ACUCTBUS HAa OpraHU3M
4eJI0BEKa;

U OOYYaloOUIMXCSl ¢ OTPAHWYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI,

JUISL CIIETIBIX U CTIa00BHIAIIMX 00YUaAIOMIMXCS: YMEHHUE HCIIOJIb30BaTh PeNbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu xumudeckux GopMyiL.

11 KJIACC

[TpenmeTrHbIe pe3yabTaThl OCBOSHHS Kypca «O0IIas 1 HeOpraHHUeCcKasi XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJACTABICHUN: O XHUMHUYECKOM COCTaBIISIIOIIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHHM B TO3HAHWW SBICHUHA NPHUPOIBL, B (HOPMHUPOBAHUU
MBIIUICHUSI ¥ KYJbTYPBl JHYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM Miist
pelIeHus MPaKTUYECKHX 33a/]a4 U SKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO
Y TIPUPOHOM Cpefie;

BJIaZICHUE CHCTEMON XMMHYECKUX 3HAHMWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
HOHSTHUS (XMMHYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JEKTPOHHBIC OPOUTAI AaTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJIAPHBIH 00BEM, BAJEHTHOCTb, JJIEKTPOOTPHUIATENBHOCTb, CTENEHb
OKHCIICHHs, XWMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAs, METAJUIMUECKas, BOJOPOIHAsN),
KpUCTANTMYECKass  pemiérka, TUIBl XUMHYECKHX  peakiuil, pacTBOp, DIIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, DJIEKTPOIUTHUECKAs JUCCOIUAINS, OKHCIUTEIbh, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKON PeaKIfy, XHMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHSI DIICKTPOITUTHICCKOM
Jcconuanuy, nepuoanyeckuii 3akon . . MenneneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB,
3aKOH COXPaHEHMsI M TNPEBpAIIEHUs SHEPIUU MPHU XUMHUECKUX PEaKIMAX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI S3bIK XMMHMM, MHUPOBO33PEHUECKHE 3HAHMS, JIeXKalle B OCHOBE IMOHUMAaHMS
IPUYMHHOCTU U CUCTEMHOCTH XMMHMYECKHX SBJICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
CoCTaBe, MOJYYCHUH W 0€30IaCHOM HCIOIh30BAHUHM BAXHEUIINX HEOPTaHUYECKHUX BEIIECTB B
OBITY M IPAKTHYECKON JESATEIIEHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIISITH XapaKTEPHbIC TPU3HAKU MTOHITHH, YCTaHABINBAThH
UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME IMOHSTHS MPH OMHCAHUN HEOPTaHWYECKHX
BEIIIECTB U UX MPEBpAILCHU;

c(OPMHPOBAHHOCTh YMEHUN HCIOJIb30BATh XMMUYECKYI) CHMBOJHKY JUISI COCTAaBICHHS
dopMyn BeIIECTB W YpPaBHEHUH XHMHUYECKMX pEaKIHUi, CHUCTEMAaTHYeCKyl0 HOMEHKIATYpy
(IUPAC) u TpuBManbHbIC Ha3BaHUS OTACNBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbId Tas3,
YIJICKUCTIBIA Ta3, aMMHUaK, rameéHas W3BeCTh, Herami€Has W3BEeCTh, NMUThEBAs COJa, MUPUT U

Apyrue);



c(OPMHPOBAHHOCTb YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTENICHb OKUCICHHSI XUMUYECKHX
3JIEMEHTOB B COSMHEHMSIX PA3IMUHOIO COCTaBa, BUJl XMMHUECKOH CBSI3U (KOBAJIEHTHAs, MOHHAS,
METaJIJINYECKasi, BOJOPO/IHAsA) B COEAMHEHHUSAX, TUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aToMHasi, MOJIEKYJISIpHas, MOHHAs, METaJUIM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUUYECKUX BEILECTB
10 UX COCTaBY K OIpPEACIIEHHOMY KJIacCy/TpyIIe COeIUHEHUH (IIPOCThIe BELECTBA - METAILIbl U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIBL, COIH);

c(OPMHPOBAHHOCTE YMEHMH pacKpblBaThb CMBbICHI Iepuoauuyeckoro 3akoHa J[. MW.
MengeneeBa W JEMOHCTPUPOBaTb €ro  CUCTEMATU3HMPYIOILYHO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMEHTOB 1-4 nepuonos Ilepnoanueckoil cucreMsl XxuMuyeckux 3iaemenToB . U.
MenneneeBa, UCHOJB3Ysl MOHSATUS «S-, P-, O- DIEKTPOHHBIE OPOUTAIMY», «IHEPrETHYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XMMHUYECKHMX 3JEMEHTOB U HX
COeMHEHUH 10 nepuoaaM U rpynmnaM [lepuonnyeckoil cucTeMbl XMMUYECKHUX 31eMeHToB [I. 1.
Menpaeneena;

c(OpPMHPOBAHHOCTb YMEHHUM XapaKTepU30BaTh (ONKMCHIBATh) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAaHUE I'€HETUYECKOU
CBA3M MEXKJy HEOPraHMYECKMMH BEIIECTBAMM C IIOMOINBI) YPABHEHHHW COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHsSI KJIacCH(UIMPOBATH XUMHUECKUE PEAKIMU TI0 Pa3TMYHBIM
OpU3HAaKaM (YUCIy M COCTaBy pearupyrollux BeELIeCTB, TEIIOBOMY 3(deKTy peaxiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKIMHA pa3IMYHBIX TUIIOB, MOJHbIE
U COKpallléHHbIE YPaBHEHUS PEeaKLUUil MOHHOrO OOMEHa, YUMThIBasl yCIOBHUS, IPU KOTOPBIX ATH
peaKkIuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMTH pPEAaKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHMX BEIIECTB, pPACIO3HABATh OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAHUMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYHIHOCTh OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluuu OT
pasNnYHbIX (HAaKTOPOB; XapakTep CMEIIEHUS XWMHYECKOTO paBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle lartense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEIKAIINE B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke C(HOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLUIAX U SKOJOTHYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIIOJB30BAaHUEM IOHSATHUS
«MaccoBasi JI0Jds BEIECTBAa B pacTBOpE», OOBEMHBIX OTHOIICHWH Ta30B NpPU XUMHUYECKHUX
peaKIMAX, Macchl BEIIeCTBA UM 00bEMA Ia30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMS MacChl BEIIECTB, IPEBPAILEHNS U COXPAHEHUSI SHEPIHH;



c(hOpMUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBUja MOJIb30BAHUS XUMUYECKOW TOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMU 11O BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB,

C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ IUIaHUPOBATh U BBIIIOJHATDH XUMHUYECKUN OKCIICPUMCHT
(paznoxeHue NEpoOKcHUIa BOAOPOAA B IMPUCYTCTBUM KaTalu3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IHYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOrOo OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE HKCIIEPHUMEHTAIbHBIX
3agau o temMam «Metamely u «Hemeramib») B COOTBETCTBUM C MpPaBUJIAMH TEXHHKHU
0€30MacHOCTH NpU 00pallleHU! ¢ BELIECTBAMU U JJAOOPAaTOPHBIM 000PYAOBAHUEM, IIPEACTABIISATD
pe3ybTaThl XUMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeACTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYyTuX);

c(OpMUPOBAHHOCTh YMEHHH COONIOAATh TpaBUia HKOJOTMYECKH IEeIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOW JESATENBHOCTH B LEISAX COXPAHEHHs] CBOErO 3/I0POBbS U
OKpYXKarollel MPUPOIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA >KUBBIE OPraHU3MBbI
onpeAenéHHBIX BellecTB, MoHUMas cMmbica nokazatens [IJIK, moscHaTs Ha mpuMepax crnocoObl
YMCHBUICHUSA U MTPEAOTBpALICHUA UX BPECAHOT'O BO3ZI€I>'ICTBI/I$I Ha OpraHu3M 4YCJIOBCKaA,

JJIsA 06yqa101111/1xcsl C OIrpaHUYCHHBIMHU BO3MOXHOCTAMH 3J0POBbLA: YMCHUC NPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAHHA BEIICCTB U XUMHUYCCKUX HBH@HHﬁ;

IUTSL CIICTIBIX U CITA00BHIAIINX O0YYAIONINXCS: YMEHUE UCTIOIB30BATh PENbEPHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu xumudeckux GopMyiL.
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AIIKUHBI bject/lesson/6151/
2.3 ApoMaTuyeckue yriaeBog0po bl 2 https://resh.edu.ru/su
bject/lesson/4775/
2.4 [IpupomHble  WCTOYHMKH  YIJIEBOJOPOJOB U HUX 3 https://app.onlinesch
nepepaboTka M
klass/himiya/kamenn
yj-ugol-i-ego-
pererabot/article
Hroro no pazneny 13
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Paznen 3. Kucaopoaconep:xamye opraHnvyecKue coeuHEHU s

3.1 Cruprel. ®eHoun 3 https://resh.edu.ru/su
bject/lesson/4769/
3.2 Anpaerunst. KapooHoBble kuca0Thl. C10KHbIE 3(HUPBI 7 https://resh.edu.ru/su
bject/lesson/4776/
3.3 VreBoasl 3 https://resh.edu.ru/su
bject/lesson/6150/
Hroro o pazaeny 13
Pazjen 4. AzoTconep:kainiue OpraHnyecKue coeIMHeHust
4.1 AMUHBI. AMUHOKHCIIOTHL. Benku 3 https://app.onlinesch
ool-1.ru/10-
klass/himiya/aminy/a
rticle
HWroro no pazaeny 3
Paznen 5. BeICOKOMOJIEKYIISIPHBIE COEIUHEHNUS
51 [Tnactmaccel. Kayuyku. Bomokna 2 https://resh.edu.ru/su
bject/lesson/6095/
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

11 KJIACC
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Ne
n/n

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl

KonuuectBo yacos

Bcero | KP‘ TIP

OnektpoHHbIE (TU(POBHIE)
00pa3oBaTeIbHBIE PECYPCHI

Paznen 1. TeopeTudeckue 0CHOBbI XUMHH

1.1 | Crpoenne aTomos. ITepromuueckuii 3akoH u IleprHonnueckas cucTeMa 3 bu6mnorexa I{OK https:/m.edsoo.ru
bubmuoreka POIII https://resh.edu.ru
xuMu4deckux 3nemeHnToB M. . MennaeneeBa
12 Crpoenue BemecTBa. MHOroo6pasue BENIECTB 4 Bubmroreka LIOK https:/m.edsoo.ru
bubmuoreka POIII https://resh.edu.ru
1.3 | Xumuueckue peakiuu 6 bubmuoreka ITOK https://m.edsoo.ru
bubmnoreka POIII https://resh.edu.ru
Hroro no pazgeny 13
Pa3znen 2. Heoprannueckasi XumMus
2.1 | Meraiisl 6 Bbubnmoreka ITOK https://m.edsoo.ru
bubnuoreka POIII https://resh.edu.ru
2.2 | Hemetamnsl 9 bubmuorexa ITOK https://m.edsoo.ru
bubnnoreka POIII https://resh.edu.ru
2.3 | Ces3b HEOPraHUUECKUX ¥ OPTAHHYECKHX BEIECTB 2 bubamorexa LIOK hitps://m.edsoo.ru
bubnuoreka POIII https://resh.edu.ru
Hroro no pazgeny 17
Pasznen 3. Xumus u :Ku3Hb
3.1 XUMUS U KA3Hb 4 bubmuorexa ITOK https://m.edsoo.ru
bubnnoreka POIII https://resh.edu.ru
Uroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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