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1.COAEP)KAHUE YYEBHOI'O MNPEIMETA «XUMMUS»
(BA3OBBI1 YPOBEHD)
10 KJIACC

OPI'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUM

IIpeameT opraHnYeCKON XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUANIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coenuHeHuid A. M. bytiepoBa, €€ ocHOBHbIE MonoxkeHus1. CTpyKTypHbIE (DOPMYJIbI
OpraHWYeCKUX BeEIECTB. [l'oMomorus, wusomepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenue o kinaccupuUKAMK OpraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COCIUWHEHUU (CUCTEMaTWYecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAXHEUIIINX MPEJACTABUTENEN KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IPEBPALLCHUMN:
O3HAKOMJIEHHE € 00pa3llaMu OpraHWyecKUX BEIIEeCTB M MaTepHallaMM Ha uX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCaHNE AEMOHCTPALMOHHBIX ONBITOB II0 NPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IpY HarpeBaHuu (MJIaBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMHA pAA. MertaH W dTaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeEIlEeHUsT M TOPEHHUS), HAXOXKACHUE B IMPHUPOJAE, IOJIyYEHHUE HU
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUIEH U NPOIMICH —
OpocTeilline NPEACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBa
(peakuuy THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATAlUH, OKHUCICHUS WU
MOJIMMEPU3AINH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MerunOyragueH-1,3: cTpoeHue, Ba)KHEHIIHNE
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IlomydeHne CUHTETHYECKOTO
KaydyKa W pE3HHBI.

AJIKHAHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTHYECKUH psifl. AUETUIIeH
— MPOCTEHIIMIA TPEICTaBUTENb QJIKHUHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMHUYECKUE CBOMCTBA (PEaKLMH T'MAPUPOBAHMS, FAJION€HUPOBAHMS, THApPATALUH,
TOpPEHMsI), IOJTyUYEHUE U IPUMEHEHHE.

Apensbl. bensoin: coctaB, cTpoeHue, (pU3NYECKUE U XMMHYECKHE CBOMCTBA
(peakuu raJloreHupOBaHUs U HUTPOBAHMS), MOIYYEHUE U NMPUMEHEeHue. Tonyon:
cocmas, cmpoenue,  usuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOLyYyeHue u npumeHnenue. TOKCUUHOCTD



apeHoB. ['eHeTnueckas CBs3b MEXAY YIJEBOJAOPOAAMH, NPUHAMICKAINIUMHA K
Pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKH YTriaeBOAOpOAOB. I[IpUpoAHBIi Ta3 W MOMYTHBIE
HedTauble ra3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaluTH4ecKuil), nuponu3. [Ipomykrsl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIi
yroJib ¥ MPOAYKTHI €ro MepepadoTKU.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMs] BEIIECTB M HX MPEBpAIlCHUN:
O3HAKOMJICHHE C O0Opa3lamMu IIacTMacC, Kay4yKOB U PE3WHBI, KOJUICKIIHH
«Hedpts» u  «Yromp», MOAECTUPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HOMPOU3BOAHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Borlunciennss 1mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTA PEAKIMH [0 M3BECTHBIM MAcCCeE,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MTPOYKTOB PEAKLIUN).

Kuciopoacoaepskamue oprann4yecKue coeJMHeHus

[IpenenbHble OQHOATOMHBIE COHPTHL. METAaHOI U 3TAHOJN: CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOMCTBa (peakluuh C aKTUBHBIMU MeETaJlJlaMu,
raJIoreHOBOJIOPOAAMH, TOpPEHUE), NpUMEHEHUEe. BoaopoaHble CBS3UM MEXIY
MOJIEKyJIaMU CIIUPTOB. [[elicTBuEe MeTaHOJa U ATaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  COMPTHL. IDTWICHIJIMKOIb W  TJIMIEPUH: CTPOCHHUE,
¢u3nUeckue W XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO MIEIOYHBIMU
MeTaJlJITaMU, Ka4eCTBEHHAs peakivsi Ha MHOroaTOMHBbIE cnupThl). JlelicTBue Ha
opraHusM yenoBeka. [[puMeneHre rmunepuHa u STUICHTJINKOIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (U3NYECKUEe W XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenne gpenona.

Anbaeruapl U kemownwvl. DoOpManbIETHUl, alETAIBJICTU. CTPOCHHUE,
(bu3MYecKue W XUMHYECKHE CBOWCTBA (PEaKIMU OKUCIEHUS W BOCCTAHOBJICHWSI,
KaueCTBEHHBIE PEAKIIMH), OTyUYCHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBA (CBOICTBA,
oOmue i Kiracca KUCIIOT, Peakius dTepuduKaIiim), MoTydeHue U MpUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBHE.

CnoxHble >(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['muaponus
coxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buomornyueckas
POJIb JKUPOB.




VYrneBompl:  cocTaB, Kilaccu(uKamus — yriieBogoB  (MOHO-, JU- U
nonucaxapuabl). [roko3a — mpocTedmii MOHOCaXapul: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOWMCTBa (B3aMMOJEHCTBUE C
ruapokcuom Meau(ll), oxucneHue aMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poisib. @otocunres. pyKTo3a Kak H30Mep IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHre Kpaxmaia U
netono3bl.  dusnyeckue M XUMHUYECKHE CBOMCTBA Kpaxmana (THUIpOJIu3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX NPEBpallCHUMN:
npoBeJieHHe, HaOJIOJCHUE W ONHCAHME JEMOHCTPALIMOHHBIX OIbBITOB: TOPEHHE
CIIUPTOB, KA4YE€CTBEHHbBIC PEAKIMU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOJa
okcusioM Menu(Il)), MHOroaroOMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumojnelcTBHE Kpaxmajia C HOJIOM),
MPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHUCIIOTHI.

PacuérHble 3anaumn.

Bolunciennss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIEeCTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECCTB WU MPOAYKTOB PEAKIINH).

A3oTcoaeprKalme OpraHu4ecKue COeTMHEHMSL.

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHuyecKkue coenuHeHus. Ouznueckue
U XMMHUYECKHE CBOMCTBa aMHHOKHUCIOT (Ha mpUMepe riuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak npupogHbIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. llepBuunas,
BTOpPHYHA W TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECIIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMsS] BEIIECTB M HUX MPEBpAIllCHUN:
HaOJIFOZICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIINK OCIIKOB.

BbicokoMouiekyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AIUU, CPEIHSS MOJICKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUNA —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHCAIHSI.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHMs] BEIIECTB M HX MPEBpAIlCHUN:
O3HAKOMJICHUE C O00Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanusa MexXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAy4HBIX MOHATHMI, TaK U MOHATUH, ABJISIOLIUXCA CUCTEMHBIMU IJISI OTHEIBHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiIacCUpUKaIUs, IEPUOTUIHOCTb, HAOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

®u3uka: MaTepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
DHEPTreTUYECKUN YpPOBEHb, BEMIECTBO, TEJIO, OOBEM, arperaTtHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (OETKH, YTJIEBOJbI, >KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIC MOPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHOnorus: NHUILEBBIE MPOIYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHUE MPENapaThl, MaTEPUAIbl U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000yI0uKa. DHEPTreTUUECKre YPOBHH, TMOJAYPOBHH. ATOMHBIE OpOWUTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHusl 3JEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. IIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

Ilepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEpUOAUYECKOrO 3aKOHA M Ilepmoandeckon CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHUS CBOWCTB XHWMHMYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX MMM HPOCTBIX M CIIOXKHBIX BEIIECTB MO TpyHIaM M TEpHOJaM.
3HauyeHHE NEPUOJINYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbl XUMHYECKOW CBA3U
(koBasieHTHasi HEMOJsipHas W TOJSpHAs, UOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBsi3M (OOMEHHBIH W JOHOPHO-
akienTopHblil). Bogoponnas cBs3b. BaleHTHOCTh. DHEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHHs. IOHBI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BELIECTB OT TUIA KPUCTALIMUYECKOU PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10JIs BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Howmenkiarypa
HEOPraHWYECKHUX BeHeCTB. ['eHeThdeckas CBsI3b HEOPTraHWMYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Kiaccudukamuss — XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUM TPU XUMHUUYECKUX PEAKIIUSX.

CKopocTh peakluu, €€ 3aBUCUMMOCTb OT pa3iu4YHbIX (hakTopoB. OOpaTHMbIe
peakunu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIE U cadbie 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIasl, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX NPEBpallCHUMN:
neMoHcTpanus Taonui «Ilepuogudeckas cucrema xuMuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMMUCAHUE JIEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa30KeHUE MEePOKCUAA
BOJIOpPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIUd HOHHOTO OOMeEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3nIuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaAKIIUN.

Pacuérnspie 3anaun.

Pacuétel 1O ypaBHEHMSIM XHMMHUYECKHX pEaKkuudil, B TOM YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM IOHATHS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeranner. Ilomoxxenne HemetaiuioB B lleproamyeckon  cucreme
xumuueckux saeMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®uU3UYECKHE CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETa/UIoB (Ha Mpumepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XHUMHUYECKHE CBOWMCTBA BaKHEHIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrimepoga U KpeMHHS) U HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpyuMeHeHnEe BaXXHEUIIINX HEMETAJUIOB U UX COCIUHEHUM.



Meramisl. [lonoxenue meramnoB B [lepuoanyeckoil cucteMe XUMHYECKHX
sanemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue Qusnyeckue cBoicTBa MeTauioB. CIUlaBbl METAILIOB.
DIIEKTPOXUMHYECKUI PSJI HANIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIIMX META/UIOB (HATpPHUH, KaluM, KaJlbIIUMH,
MarHui, alFOMUHUN, IUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonxyyeHus: MetauioB. [IpuMeHeHre MeTalsioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpAIllCHUIN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0Opa3IlOB HEMETAIJIOB, pPEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJIEHWE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHJA ATIOMUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BeliecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OTHO
13 BEILLIECTB UMEECT IPUMECH.

XuMHA 4 )KU3Hb

Ponp xuMuu B 0O€CreYEHUM SKOJIOTUYECKOM, PHEPreTUUEeCKON W MHUILEBOM
0e30macHOCTH, Pa3BUTHH MEAWNHUHBL [loOHSATHE O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIUM.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJY4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKLHMOHHBIE MAaTe€puasbl, KpPAacCKH, CTEKJIO, KepaMHKa,
MaTepuaibl Uil 3JEKTPOHWKH, HAHOMATEPHUANIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT W 3I0pPOBbE YEJIOBEKA: MPABWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XMUMHH
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3EM MNpU  HU3YyYEHUM  oOlel
HEOpPraHn4eckord xuMuM B 11 Kilacce oCylIeCTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOLIUX EeCTECTBEHHO-HAYYHbIX TIOHSATHM, Tak M TMOHATUH, SBISIFOIIUXCS
CHUCTEMHBIMU JJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAY4YHBIM (DAaKT, TUMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KiIacCUPUKaLUsi, TMEePUOJUYHOCTh, HAOJIIOECHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusuKa: MaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEIIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHHME BEIIEeCTBA, (PU3MUECKHE BEIMYMHBI U €IUHHIIBI UX
HU3MEPEHUS, CKOPOCTh.

buomorus: kineTka, opraHm3M, SKocHcTeMa, Owmocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadus: MuHepanbl, TOpHBIE MTOPOJIbI, MOJIE3HBIE UCKOIAEMbIE, TOTUIMBO,
pecypchl.

TexHonorus: XUMHUUECKasi MPOMBIIUICHHOCTh, METAJUTYPIHs, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIbLCKOXO3IMCTBEHHOE IPOM3BOJICTBO, IIHIIEBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIICKTPOHHAS MMPOMBIIIUICHHOCTh, HAHOTECXHOJIOTHH.

2.IIJIAHAPYEMBIE PE3VJBLTATHI OCBOEHHMS YYEBHOIO
MPEIMETA «XUMUSI» (BA30BBIil YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTPaMM  CpeHEro oOmero oobpa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyeckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpaMM CPEIHEro OOIIEero
o0pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEILHOCTHBINA MTOAXOI.

B CcOOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaAMeTa «XHMHSI» Ha YpPOBHE CPEIHEro
o0111ero 00pa3oBaHusl BbIJICTIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHHCKONW TIpakIaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4yue MOTUBAIIMU K 00yUCHHIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEU U UCTOPUUYECKHUX TPAJAUIINA 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATETbHOCTA 1IEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, MPUCYIIUMH IEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4KMEe MPABOCO3HAHUS IKOJIOTUYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS TIpeaMeTa «XHUMHS» JOCTHTAIOTCS B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C



I'YMaHUCTUYECKUMU, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HujcasaMd POCCHMCKOTO T'PakJIaHCKOTO OOIIEeCTBA, NMPUHSATHIMA B OOIIECTBE
HOpMAMH W TpaBUJIaMH  TIOBEJCHHUS,  CIOCOOCTBYIOIIMMH  IPOIeccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
00yJaroIXcsl.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MpeAMETa «XHUMHS» OTPaKAIOT
c(hOpMUPOBAHHOCTh OIbITA I1O3HABATEIbHOW M TPAKTUYECKOW JESITEIHbHOCTH
00y4Yaromuxcs Mo peaanu3alui IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YMCIIE B
YacTHu:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJICTAaBJCHUS O COIMAJbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON JAESATEIbHOCTH TMpPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATEJbHBIX 3aj/1ay, BHIIOJTHEHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAaMEpPCHHs, JIOTUKY H
apryMEHTBI JIPYTUX TIPU aHATIU3€ PA3IMYHBIX BUJIOB YUYCOHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHON XMMUM;

YBOKEHHUSI K TPOLIECCY TBOpPYECTBA B 00OJACTH TEOPUM M MPAKTHYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIXKCHHUS HAyKU €CTh Pe3yibTaT
JUIMTCIBHBIX ~ HAOMIOACHUH, KPOIOTIMBBIX  AKCIICPUMCHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpECa U TO3HABATEIIbHBIX MOTHBOB B IOJIYYEHHU M TOCIEIYIOIIEM
aHajau3e MH(pOpMaIMU O MEPEOBBIX JOCTHUKEHHUAX COBPEMEHHON OTEYECTBEHHOM
XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, STUUECKOrO TTOBEICHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CB3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE
HOPMBI U 1IECHHOCTHU;

FOTOBHOCTH OLICHUBAaTh CBOE IMOBEICHUE W NOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX W MPABOBBIX HOPM W OCO3HAHHWE MOCJEACTBUU HSTHUX
MOCTYTKOB;

4) popmupoBaHHs KYJbTYPbI 310POBbS:



MOHUMAaHUS [IEHHOCTEH 3M0poBOTO W Oe3zomacHOTO o00pasza JKW3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3MUECKOMY H
NICUXHYECKOMY 3]I0POBbIO;

coOoicHUsT TpaBwil 0Oe30MacHOro oOpallleHus C BEHIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MMOHMMAaHUSl LEHHOCTH TIPaBWJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIFOJICH;

OCO3HAHUSI TOCJIEICTBUN W HENPUATHUS BPEAHBIX MPUBBIUCK (YMOTpEOICHUs
aJIKOro0Jisi, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM MW  JAPYIHMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUIO Mpodeccuil pa3auyHoro pojia, B TOM
YHUCJI€ HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAaHUI IO XUMUMU;

YBKEHUS K TPYAY, JIOISIM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPACKTOPHUU
oOpa3zoBaHus, Oyaymieil mnpodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

AKOJIOTMUECKHU 11€JI€CO00PAa3HOTr0 OTHOUIEHUSI K MPUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHMUS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOIHON U COIIMAIBHON CPEJIbl;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTIKCHUN XUMUU IS
pelIeHrs BONPOCOB PAllMOHATILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPHUATUS JCUCTBUH, MNPUHOCIIIMX BpEH OKpPYKaArOIIEH
OPUPOAHON cpejie, YMEHHsI MPOrHO3UPOBATh HEOJIArONpPUSITHBIE KOJIOTMUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJM4usl PaA3BUTOrO 3KOJIOTHYECKOr0 MBIIUIECHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TMO3HABATENbHON, KOMMYHUKATUBHON M COIMAIbHOU
MPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJCOJIOTUHU
xemodoounu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLECTBEHHON MPAKTHUKY;

[OHMMaHusl cHeuqupuKd XUMHUM Kak HayKd, OCO3HaHus €€ pOoiu B
(OpMHPOBaHUM PALMOHATBHOTO HAYYHOI'O MBIIUJIEHUS, CO3[JaHUU LIEJIOCTHOTO
NPEJICTaBICHU 00 OKpYXarolleM MHUpE Kak O €IMHCTBE MPUPOIbI U YEIOBEKa, B
NO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM U pEIIEHUU MpoOJIeM COXpaHEHUs
IPUPOAHOIO PABHOBECHS],

yOSXKJIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOM
HUMBHJIM3ALMK: B €€ TyMaHUCTUYECKON HANpPABICHHOCTH W Ba)XXHOW pOJIA B
CO37IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUH TI100aIbHBIX IPOOIeM
YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPbEBOM, JHEPreTHUECKOMW, NMUILEBOU H
HKOJIOTHYECKON 0€30IacHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUUN
YCHEUIHOTO TPpyJa M OSKOJIOTHYEeCKH KOM(OPTHON JKM3HM KaXXKIOTO 4YiEHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHUSA, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HAHUS JIJI aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro Mupa H
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHUS JIeJ1aTh 00O0CHOBAHHBIC 3aKIIIOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB U HUMEIOLUUXCA JaHHBIX C LEJIbI0 TMOJIYYEHHUs
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSATEIbHO HCIIONIb30BATh XUMHUYECKHE 3HAHHS IS
peleHus npoOyieM B peasibHbIX )KU3HEHHBIX CUTYALMSIX;

MHTEpPECA K MIO3HAHUIO U UCCIIEN0BATEIBCKON JEATENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBAHHMIO H
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUUA IO XHMHUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSAM TpyJla B pa3iMuHbIX chepax nmpodeccuoHanbHON
NEeSATENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ynbTaThl OCBOCHUS y4eOHOrO IMpenMera «XuMus» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUsl BKIIIOYAIOT:

3HaUYMMble A (OpMUpOBaHUS ~ MHUPOBO33pPEHUS  OOydarouIuxcs
MEXIUCUUIUTMHAPHBIE (MEXKIIpeIMETHbIE) OOLIeHAYYHbIE TOHATHUS, OTPaKaolIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U clHeuu(uky METOJOB IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHUS, SIBICHUE,
Ipolecc, CUCTEMAa, HAYYHbIM (paKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHNE, HAOIIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);



YHUBCPCAJIbHBIC y‘Ie6HLIe I[CﬁCTBHH (HOSHaBaTeJIBHLIe, KOMMYHHKAaTUBHBIC,

PErYJIATUBHBIE), o0ecrieynBaroIne dbopmupoBanue GyHKIHOHATBHON
TPaMOTHOCTH M COIIMAIEHOM KOMITETECHITUH 00YJaroIINXCS;
CIIOCOOHOCTH oOyyJaromuxcs UCIIO0Ib30BaTh OCBOECHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpPCAJIbHbIC YueOHbIE
JICVCTBUA B IMO3HABATEIILHON U COLUAIBHOM MPAKTHKE.

MertanpeaMeTHblEe pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYJATUBHBIMU
JIICUCTBUSIMU.

OBjaaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMOo3HaABATeJbHBIMH
NeUCTBUSMMU:

1) 6a3oBble JIOrH4YecKue JAecCTBUS:

CaMOCTOATENTFHO  (OPMYJIHMPOBATH W aAKTyalIM3UpOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAesATh LENU JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTAThI ACATEILHOCTH C TOCTABJICHHBIMHU LICJISIMU;

HCTOJI30BaTh IMPH OCBOCHUW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIIICHUS —
BBIJICJIATh XapaKTepHbIE MPU3HAKU MOHSATUM M YyCTaHABIMBATh UX B3aUMOCBSI3b,
UCIT0JIb30BaTh COOTBETCTBYIOIINUE MOHSATUS JIJI1 OOBSICHEHUS OTACIIbHBIX (haKTOB M
SIBIICHUI;

BBIOMpaTh OCHOBAHUS HM KPUTCPUH JJIA KIACCH(PHUKAIIMU BEIICCTB H
XUMUYECKHUX PEaKIU;

yCTaHABIMBAaTh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHAYKTUBHbIC, JE€AYKTUBHbBIE, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJIICHUSX, (DOPMYJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIC) MOJEIH, TPEOOPA30BLIBATh MOJICIBHbBIC MPEACTABICHUS — XUMUYCCKUIN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakIuu — TPU PEIICHUH Y4YeOHBIX ITO3HABATEIbHBIX M MPAKTHYECKUX 3aj1ad,
MIPUMEHSTh HAa3BaHHbBIE MOJIEIbHBIC MPEICTABICHUS JUISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUA.

2) 0a3oBbI€e MCCiIeI0BaATEIbCKHE TeHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GhopMyIUPOBATH MENN U 33/1a4U UCCIIETOBAHMS, HCTIOIh30BATh MIOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KauyeCTBE HMHCTPYMEHTA



MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXACHUM;

BJa/JIeTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUJITAHUPOBAHUS M MPOBEACHMUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOJ0M
mpolecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (OpMYIUPOBATH
00001IeHHSI ¥ BBIBOABI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJEIAHHON padoTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB pELIEHUS NPAaKTUYECKUX 3a7ay, NPUMEHEHUIO pPa3IUYHBIX
METOJI0B MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4IHO-
NOMYJIsIpHAsl JUTEpaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE MOcoOus,
pecypcbl MHTEpHeTa), aHamu3upoBaTh MH(DOpPMAIUIO pa3IMYHBIX BUIOB U (PopMm
MPEICTaBICHHUS, KPUTHUECKU OIICHUBATH e JIOCTOBEPHOCTD u
HENPOTHUBOPEUUBOCTE;

(GbopMyIIMpOBaTh 3aMpPOChl U NPUMEHATh PA3JIMYHBIE METObl MPU TOUCKE U
orbope wuHpOpMAIlUM, HEOOXOJUMOW JJIS BBINIOJTHEHUS YYEOHBIX 3a1ay
OIPEJICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3NUYHBIX OUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONB30BaTh HAY4YHBIM S3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMUYECKON uHPOpMaIMel: TPUMEHSATh MeEXIpeaMeTHble ((du3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBbI, (pOpMYJibl, aO0OpEeBUATYpbl, HOMEHKIATYPY;

UCIIONB30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJIMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMU KOMMYHHKATUBHBIMH A€l CTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYHIECTBY OOCYKIAaeMOU TeMbI B XOJE€ Majora u/uiu
IUCKYCCHUW, BBICKa3bIBaTh  WJEH, (QOPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIFHO BBITIOJHEHHS MPEJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAlUel pe3yJbTaTOB INO3HABATEJIbHOM AESITEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBITOJIHEHUH
XUMHYECKOTO JKCIIEPUMEHTa, MPAKTHUECKON pabOThI MO MCCIIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO ImpoeKkTa U (GOpMYJIUPOBATH BBHIBOJbI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IyTEM COIIACOBAaHUS IMO3ULUN B
xoJ1e 00Cy X AeHHSI 1 OOMEHA MHEHUSAMH.



Osgi1ajieHHe YHHBEPCAJBHBIMHU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBAaTh U OCYILIECTBIATH CBOI I03HABATEIbHYIO
JeSTENbHOCTh, ONpenessis €€ Uenu M 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJAMMOCTA KOPPEKTHUPOBAaTh MpEAjaraéMblii aJIroput™M JACUCTBUN Mpu
BBIMIOJJTHEHUH YYEeOHBIX UM HCCIIEJOBATEIbCKUX 3aad, BbIOMpaTh Haubosee
b dexTuBHBIN Ccroco0 HMX pemieHuss ¢ y4ETOM TOJYyYEeHHUsS] HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBISITh CAMOKOHTPOJb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIbBTATHI

10 KJTACC

[IpenmeTHble pe3ysbTaThl OCBOCHHSI Kypca «OpraHuuyeckass XUMHS»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBl MHpA, POJU XHMHHM B TIO3HAHUM SIBJICHUUN
OpuUpoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTypbl JIHYHOCTH, €&
(GyHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM IS pEIICHUS TPAKTUYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpash  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUH DIIEMEHT, aToM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATENHHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHasi ¢dopmyisa (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM O00BEM, VYIJIEPOMHBIN CKeleT, (YHKIIMOHANbHAS TPYIIIa,
paguKall, U30MEpHUsi, U30MEPbL, TOMOJIOTHYECKUN DS, TOMOJIOTH, YIJIIE€BOAOPOMIbI,
KUCIIOPOJ, U a30TCOJIep)Kalllie COECIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemects A. M. ByTtiepoBa, 3aKkOH COXpaHEHHUsI MAacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XWMHHU; MHUPOBO33PECHUECKUE 3HAHMS,
JeXallue B OCHOBE MOHUMAaHUS MPUYUHHOCTA W CUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJY4YCHUU U
0€30MacHOM WCIIOIh30BAaHWM BAXXHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY
MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHMI BBISBIISATH XapaKTepHbIE MNPU3HAKUA TOHITHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPHU
OMMUCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAUHEHUI;



c(hOpPMHUPOBAHHOCTh YMEHHI HCIIONH30BATh XHUMHYECKYH) CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpAIIEHHOMN)
dbopMyJ1 OpraHMYeCKHMX BEIIECTB W YpPaBHCHUH XUMHUYECKUX PEaKIIuH,
M3TOTaBIIMBaTh MOJIENIM MOJIEKYJ OPraHWYECKUX BEIIECTB MJIs WLUIIOCTPAIlUU UX
XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUW YCTAaHABIWBATH IMPHUHAICKHOCTh H3YYCHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HX COCTAaBY M CTPOCHHUI0 K OINPEACIEHHOMY
KJIaccy/Tpynne coeAuHeHUuW (yriaeBOJOpOJbl, KHUCIOPOJ U a30TCOoJepIKalue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEAUHEHHUSI), JaBaTh UM Ha3BaHHS IO
cucremarnueckoi HomeHknarype (IUPAC), a Takke mpuBOIUTH TpUBUAIBHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIMICH, alleTHJICH,
ATUJICHTJIMKONb, TIULEpUH, (eHol, (hopManbIerui, aleTalbAerul, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIIr0JI03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPEACISITh BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bsACHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
du3UYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH DPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOIMJIEH, alleTHUJIEH,
Ooyranuen-1,3, metmwnOyranueH-1,3, GeH30J, METaHOJ, JTaHOJ, ATUJIEHIJIMKOJb,
[JIMIEPUH, (EHOJI, aleTalbJIeTu]l, MypaBbUHAsE U YKCYCHAs KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HHMMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHYECKMX PEaKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
ChIpbs (HE(pTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepPepadOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHMM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOIO BEILECTBA WJIM MPOIYKTa
peakiuu MO0 H3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIM ITPOJAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBIICHUN (HaOII0/IeHNe, N3MEPEHHE, YKCIIEPUMEHT, MOJICITHPOBAHNUE),
HCMOJIb30BaTh CHUCTEMHBIE XUMMYECKME 3HAHUS Il TPUHATHUS PEUICHUM B



KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COOJIOIaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
MOCyI0Ol U J1TabOpaTOpHBIM O0OpPYJOBaHHMEM, a TAaKXKE IpaBWia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBINOJHATh XUMHUYECKHUM
AKCTIEPUMEHT (IIpEeBpalEHUs] OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKA OE€30MaCHOCTH MpU OOpalieHuu C
BEIIECTBAMU M JIaOOpaTOPHBIM OO0OpPYJOBAaHHEM, NPEACTABISATh PE3yJbTaThl
XUMUYECKOTO JKCIIEpUMEHTa B (OpPME 3alHuCH YPAaBHCHHHA COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, MOJYYaeMyK0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJMOAaTh  IpaBWJa  AKOJOTHYECKHU
[IeJIeCO00pa3HOro TMOBEJAEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKPY’KAIOIIEH MPUPOJHOU Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokasarens [IJIK, mosicHaATh Ha mpuMepax CHoCOOBI
YMEHBIICHUS W NPEAOTBPAILICHUS WX BPEAHOTO BO3JCHCTBHA HAa OpPraHU3M
YeJI0BEKa;

JUIs 00YYaroMIMXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEUIECTB M
XUMHUYECKUX SIBJICHUN;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOyYaloIMUXCS: YMEHHE MCHOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEJCTaBICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJM XMMHHM B TIO3HAHHM SIBIICHUI
OpUpoAbl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(GyHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a]1a4



M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIaJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIIne MOHATUA (XUMHUYECKUUA SJIEMEHT, aToM, M30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTUYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMUH, PACTBOpP, DIJIEKTPOIUTHI, HEIIECKTPOIUTHI,
AJICKTPOJIUTUYECKAS] JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pPEaKIMi, XUMHUYECKOEC PABHOBECHE), TCOPHH W 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuii 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHHS] MAacChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
MpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYCCKUE 3HAHMS, JIEKAINIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HCMOJIb30BAaHUU BaAXKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU IEATEILHOCTH YEIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMH BBISBJISATH XapaKTepHbIE NPHU3HAKWA TOHSATHH,
yCTaHABIMBaTh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSTHUS MPU
ONMCAHUY HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIONH30BATh XHUMHYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpMyn BEIIECTB HM  ypPaBHGHMH XUMHUUYECKHUX  PEaKIIuH,
cucrematuieckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
HEOPraHMYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
M3BECTb, HETaIlIEHAsI U3BECTh, TUTHEBAS CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEIEATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB B COCJMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAs, METAJJINYECKasi, BOJOPO/IHASI) B COSUHECHUSIX, THIT
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BelllecTBa (aTOMHAas, MOJEKYJSpHas,
HMOHHAs, METAJLTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECCKUX
COCJIMHCHUN;

c(hopMUPOBAHHOCTH YMEHUU yCTaHaBJIMBAaTh MPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K OMNPENeIEHHOMY KJaccCy/Tpymrme
COEJIMHEHUM (MIPOCThIE BEIIECTBA — METAJIBI U HEMETAJIbl, OKCHUJIbl, OCHOBAHMS,
KHUCJIOTHI, aM(OTEpHBIE THAPOKCH/IBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH MEPUOIUYECKOrO 3akoHa /I,
N. MenpeneeBa U IEeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOULYIO, OOBSICHUTEIbHYIO
1 TIPOTHOCTHYECKYIO (PYHKIINH;



c(hOpPMHUPOBAHHOCTh yMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX »3JeMeHTOB 1—4 mnepuonoB Ileproanyeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenaeneeBa, ucnoiib3yss MOHATUA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, O0OBACHSTH
3aKOHOMEPHOCTU M3MEHEHHSI CBOMCTB XMUMHYECKUX SJIEMEHTOB U MX COCIUHEHUUN
10 IepruoIaM | rpyimaM lleprpoanyeckon CUCTEMbI XUMUYECKHUX deMeHTOB /[l. .
Menpeneena;

c(hOpMHUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXKAY HEOPraHWYECKUMU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarupyrollnX BEIIECTB, TEIIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMM COCTaBJISITh YPABHEHUS PEAKIMN Pa3TUYHBIX
THUIIOB, TOJTHBIC M COKPAIIEHHBIC YPABHCHUS PEAKIIM MOHHOTO OOMEHA, yUNUThIBAS
YCIIOBUS, TIPH KOTOPBIX ATH PEAKIIUM UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, pPacloO3HABaTh
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHH  pPACKpbhIBaThb CYIIHOCTh  OKHCJIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OanaHca
ATUX PEaAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUW XapakTEepU30BaTh XUMHUYECKHE IPOIIECCHI,
JIeXKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHUsS CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAy4YHBIX MNPHUHIUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHUEM
MOHSATHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUMN Ta30B
IpU XMMHUYECKUX PEAKIIUSIX, MAacChl BENIECTBA MM 00bEéMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU
BEIECTB, TEIJIOBOrO 3¢ (deKTa pPeakiui Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPALEHUS U COXPAHEHUS SHEPTUH;



c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MPaBUJIa MOJIb30BAHUS XUMHUECKOMN
MOCYJIO ¥ JTabOpaTOPHBIM OOOPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIIeHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH ITUTAHUPOBATH W BBITIOJHATh XUMHYECKHM
DKCIIEPUMEHT (Pa3J0KEHHE IMEPOKCHIA BOAOPOJAa B MPHUCYTCTBUH KaTalIM3aTOpa,
ONpEJENIEHHE Cpebl PACTBOPOB BEIIECTB C TOMOUIBIO  YHUBEPCAIBHOTO
MHJUKATOPA, BIMSHUE Pa3Iu4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakIuu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMSI, PEUICHUE HKCIIEPUMEHTAIBHBIX 3a/1ay 10
teMam «Metamey U «Hemeramib»y) B COOTBETCTBUM C TNpPaBHIAMH TEXHUKHU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU M JaOOPATOPHBIM 00OpPYAOBAHHUEM,
NPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO J3KCIepuMEHTa B (QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX DPEAKIUN M (OpPMYIUpOBaTH BBIBOABI Ha OCHOBE
ATUX PE3yIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(POpPMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTux);

cOPMHUPOBAHHOCT, ~ YMEHHMM  COOJIIOAATh  MpaBUjia  DKOJOTMYECKH
LEJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUsI CBOETrO 3/I0POBbSl U OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OIIACHOCTh BO3/CHCTBUS HA )KMBBIE OPIaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax CHocoObl yMEHBUICHUS |
MPEeIO0TBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKA;

U1l OOy4YarOIIMXCA C OTPAaHUYEHHBIMUA BO3MOXKHOCTSMH 30POBbS: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUMN;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOyYaloIMUXCS: YMEHHE MCHOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJIOM TEMbI YYEBHOI'O IPEJMETA «XUMMUSI» U
BO3MOXHOCTbB UCITOJIB3OBAHHUA 0P

10 KJIACC
KoJsmyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ungposbie
Ne ni/mn P Kourpoasnsie | IlpakTnyeckue (itpp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4Y€eCKOM XMMHHU
[IpenmeT opraHnYeCcKOl XUMUU.
11 T 3 bubnuoTeka
. €opHUsi CTPOCHHSI OPTaHUIECKUX
P pu P IHOK https://myschool.edu.ru/
coequHeHuii A. M. bytieposa
Uroro no pazpeny 3
Pa3znea 2. YrieBoaopoanbl
)1 I ) bubnmnoreka
. €/IeJIbHbIE YTIIEBOAOPOIbl — AJKaAHbI
pel Y HOpOt LIOK https://myschool.edu.ru/
HenpenenbHbie yrieBoaopoab: bubnmnoreka
2.2 6 1
aJIKCHEBI, aJIKaJuCHBI, aJIKHMHBI ITOK https://myschool.edu.ru/
)3 A ) bubnuoreka
. OMaTHYECKHUE YTIEBOJAOPOIbI
P Y AOPOA ITOK https://myschool.edu.ru/
[IpupoHbIE HICTOYHUKH bubnuoreka
2.4 3 1
YIJIEBOAOPOIOB M UX MepepadoTKa ITOK https://myschool.edu.ru/
Uroro no pazneny 13

Paznea 3. Kucaopoaconepsxamnue oprannyeckue coeIuHeHus

3.1

Cruptbl. DeHou

3

bubmmoreka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOK https://myschool.edu.ru/

A.]'II)I[el"I/I,Z[BI . Kap6OHOBBIC KHUCJIOTHI.

Bubanoreka

3.2 7
Croxuble 3hupbl LIOK https://myschool.edu.ru/
bubnuoreka
33 h% 3
HICBOAB! ITOK https://myschool.edu.ru/
Htoro no pazneny 13
Pasnen 4. A3oTcoaep:kainye opraHudecKre coeTMHeHus
bubnuotexa
4.1 A LA .b 3
MITHBL AMHHORHCTIOTHL. HETIH 1{OK https://myschool.edu.ru/
Uroro no pazgeny 3
Paspnen S. BeicokoMOJIeKY/IpHBIE COeAUHEHUS
bubnuoTeka
5.1 I1 .K .B 2
JIACTMACCRL DayHylH. Dorofia ITOK https://myschool.edu.ru/
Htoro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM ungpoBbIie
Ne ni/m P Konrpouasbnsie | IIpakTnyeckue (uirpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM
Ctpoenune atomoB. [lepuoanueckuit
[Tepuoauueckas cucrema bubamorera
3aKOH U
1.1 P 3 LHOK https://myschool.edu.ru
XAMUYECKHX 3y1eMeHToB /1. 1. /
Menieneena B
C M 5 bubnuoreka
TpOCHHE BeriecTBa. MHorooopasue
1.2 P B P 4 LIOK https://myschool.edu.ru
BEILECTB /
bubnmnoreka
1.3 XUMHUYECKUE PEaKINu 6 1 1 LIOK https://myschool.edu.ru
[
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
bubnuoTeka
2.1 Mertamibt 6 1 IHOK https://myschool.edu.ru
/[
bubnuoTeka
2.2 Hemeramisr 9 1 1 LIOK https://myschool.edu.ru
/
C bubnuoreka
BSI3b HEOPTaHWYECKUX U OPTaHUICCKUX
2.3 P P 2 LHOK https://myschool.edu.ru
BCIIIECTB /



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Wroro no pasneny

17

Pa3gea 3. XuMusd 1 ;KU3HbL

bubnuoreka
3.1 XUMUS B )KU3Hb 4 HOK https://myschool.edu.ru
/[
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/

