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COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

IIpeameT opraHnYeCKOM XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenuHeHuid A. M. byTtiepoBa, €€ ocHOBHbIE MookeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYeCcKUX BemlecTB. [omosyorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenue o kinaccupuUKaMK OpraHnyeckux BeuniecTB. HoMmeHknarypa
OpraHMYECKUX COEIUWHEHUU (CUCTEMaTHUYecKas) W TPUBUAJIbHBIE HAa3BAHUS
BAXHEUIIINX MPEJICTABUTENEN KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBPALLCHUMN:
O3HAKOMJIEHHE C 00pa3llaMu OpraHMYEeCKHUX BEIIECTB M MaTepHajlaMd Ha MX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
[pY HarpeBaHuu (MJIaBjieHUe, OOyTrIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMH psAn. MeraH W dTaH —
NpocTeillie NPEACTaBUTENN aJKaHOB: (PU3MUYECKHME W XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIlleHUsT M TOPEHHs), HAXOXKAECHHWE B MPUpOJE, MOJIyYEHHUE HU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIA psii. DTHIEH U MPOIUIIEH —
npocTeilline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy THAPUPOBAHUS, TaJOrCHUPOBAHUS, TIUApPATAlUH, OKHUCICHUS WU
MOJIMMEPU3AIIIH), TOTYyYEHUE U IPUMEHEHHE.

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

AJIKHAHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTHYECKUH psill. AUETUIIeH
— TMpPOCTEHIINHA TPEACTaBUTEIh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUSA, TaJOr€HUPOBAHU, THIpaTallly,
TOpPEHMST), IOJTYUYEHUE U IPUMEHEHHUE.

Apensbl. bensoin: coctaB, cTpoeHue, (PU3NYECKUE W XMMHYECKHE CBOICTBA
(peakuuu rajJloreHUpOBaHUs U HUTPOBAHMS), MTOIYYEHUE U NPUMEHEHue. Tonyon:
cocmas, cmpoeHue, @Quauueckue U  XuMUuecKue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NOLyYyeHue u npumeHnenue. TOKCUUHOCTb



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
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIbLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOy4alolMMHUCSl MPOrpaMM CpeAHEro o0Imero o0pa3oBaHUA (JUYHOCTHBIM,
METanpeIMETHBIM W NpeaMeTHbM). HaydHo-MeTronuueckold OCHOBOW UL
pa3pabOTKH IJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS MPOrpaMM CpPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBHHM C CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMs NpEeIMETa «XHUMHS» Ha YpPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOIPEEICHUIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUHN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalolUuXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIMMH LEIO0CTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4ME MPABOCO3HAHUS IKOJIOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IpeAMETa «XHUMHsD» JOCTUTArOTCs B
€AMHCTBE YYEOHOW M BOCIUTATEIbHOM JESATENIBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W [paBWIaMHU  [OBEICHHUS, CIHOCOOCTBYIOLUIMMH  IIpolEeccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
o0yyJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHSD»  OTPAKAOT
Cc()OPMUPOBAHHOCTh ONbITA I[O3HABATEIBHOM W TMPAKTHYECKON JEeATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy MPUHATHIX B 00IEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCSA CBOMX KOHCTUTYIIMOHHBIX IpaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax U IMpaBUWIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATEIBHBIX 3a/1ay, BBHIMOJHEHUU
XUMHAYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITENHHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOI'O OTHOLIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHOM XUMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U TPAKTHIECKOTO
MIPUMEHEHUSI XMMUU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKU €CTh PE3YJbTaT
JUINTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  ITOHCKOB,
MMOCTOSTHHOT'O TPYyJa YUEHBIX U IPAKTUKOB;

MHTEpeca M TO3HABATEIbHBIX MOTHBOB B MOJY4YEHUU U MOCIEAYIOUIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYAaIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHAMAaTh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApHIIECH C
MO3UIIMI HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHWE MOCJIEACTBUN 3THUX
OCTYTKOB;

4) popMupoBaHKs KYJbTYPHI 310POBbS:

MOHUMAHUS [EHHOCTEH 3M0poBOTO W Oe3zomacHOTO o0Opasza JKW3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOoicHUsT TpaBwil 0e30MmacHOro oOpallleHHus C BEHIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MMOHMMAaHUSl LEHHOCTH TPaBWJ HWHJUBUAYAIBHOTO U  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUs
aJIKOro0Jisi, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHU NPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IndyHOIro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUIN 10 XUMUHU;

YBaXEHHUS K TPYLY, JHOJIAM TpyAa U pe3ybTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHAMBUAYAJIBHOH TPaeKTOPHUH
oOpa3oBaHus, Oyaymied mpodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) ’K0JI0TN4eCKOro0 BOCIIUTAHUSA:

HKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOLIEHHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUSl TIOOANBHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM, BIUSHUSA
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COILIMAIBHON CPEJIbI;

OCO3HAHHUSI HEOOXOJUMOCTH WCIIOJIb30BAaHUS JOCTHKEHUM XHUMHH IS
pELIEHNS BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUN, NPUHOCAUIUX BpEI OKPYKAKOLIEH
MPUPOJHON Ccpelie, YMEHHsSI MPOrHO3UPOBATH HEOJArONPUSTHBIE 3KOJIOTMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJM4usl PA3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CHenUPUKA XUMUU KaK HAyKH, OCO3HaHHMS €& poiu B
(GOpMHpPOBaHUM PALMOHATBHOTO HAYYHOI'O MBIIUJICHUS, CO3JaHUU IIEJIOCTHOTO
MpEACTaBICHUs 00 OKpPY)KAalOUIEM MHUpE KaK O €IMHCTBE MPUPOJAbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHSI;

yOexXKIEHHOCTH B 0COOOM 3HAUMMOCTM XUMHUU JUII  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpPABICHHOCTH W BAXXHOW pOJIK B
CO3/1aHUU HOBOHM 0a3bl MaTepHaIbHOM KyJbTYpPHI, pEeLICHUH TTT00aIbHBIX MPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, YIHEPIETUUECKOM, NUILEBON U
HKOJIOTHYECKON 0e30IacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUMN
YCHEIIHOTO0 TPpyAa U SKOJOTMYECKH KOMQPOPTHOM IKHM3HM KaXKIOrO 4JieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh



MoJy4yaeMble 3HAHUA ISl aHATU3a U OOBSICHEHHUS! SIBICHUM OKPYXaIOIIEero Mupa u
MIPOUCXOSIINUX B HEM U3MEHEHU, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4yHbIX (DaKTOB U MMEIOUUXCS JAaHHBIX C LEJIbI0 MOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIONb30BAaTh XUMHYECKHE 3HAHHS IS
pelIeHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUAX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITENbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBAHHMIO H
caM000pa30oBaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW 10 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMU;

MHTEpEca K 0COOCHHOCTSM TpyJAa B pa3iudHbIX chepax npodeccuoHaIbHOM
NEeSTENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHUS y4eOHOrO IpenMera «XUMUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUYMMble A (OpMUpOBaHUS ~ MHUPOBO33pPEHUS  OOyYarouIuxcs
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE TOHATHUS, OTPaKalolIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeuu(uKy METOJOB IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHUS, SIBICHUE,
Ipolecc, CUCTEMAa, HAYYHBIM (paKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHNE, HAOIIOICHIE, N3MEPEHHUE, SKCTIEPUMEHT U APYyTHE);

yHHUBEpCalbHble yuyeOHbIE NEHCTBUS (MO3HABATEIbHBbIE, KOMMYHUKATUBHBIC,

PETyJISTUBHBIE), oOecreynBaroIme (dbopmMupoBaHue GyHKUIHOHATBHOU
TPaMOTHOCTH M COIIMAIEHOM KOMITETEHITNH 00YYaroIInXCsl;
CIIOCOOHOCTH o0yyaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUECKHE 3HAHHMS U YHHUBEpCAJIbHBIE YUEOHBIC
JNEVCTBUSA B IIO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

OBJajenue YHUBEPCAJIbHbIMHU Y4eOHbIMH NMOo3HABaTeJbHbIMHU
JeliCTBUSIMMU:

1) 6a30Bble JJOru4YecKue JaeucTBusi:

caMOCTOSITeTbHO  (hopMynMpoBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEILHOCTH C TOCTABJICHHBIMU EJISIMH;

UCIOJIb30BATh TPU OCBOCHUU 3HAHWUW NPUEMBI JOTUYECKOTO MBIILIICHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U1 OOBSICHEHHS OTIEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpAaTh OCHOBaHMSI M KpUTEPUM Ul KJIacCU(UKALMM BELIECTB U
XUMHUYECKUX PEaKIIU;

YCTaHABIMBAaTh MPUYMHHO-CIECJCTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYX AEHUSA (MHAYKTUBHbBIE, JAECIyKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
ABIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,

IIPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHUHU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKHI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakuuy — IpU PEUIEHUM YYEOHBIX I103HABATENIBHBIX W NPAKTUYECKUX 3a/ad,
IIPUMEHATh Ha3BaHHBIE MOJEIIbHBIC NIPEICTABICHUS ISl BBISBICHHAS XapaKTEPHBIX
[IPU3HAKOB U3y4YaEMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCIIe0BATEIbCKUE 1eHCTBHUSA:

BJIAJICTh OCHOBAMM METOJOB HAay4YHOIO NO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKiuu;

(GopMyJIMpPOBATh LIEIH U 3a/1a4l UCCIEA0BAaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIHPOBAaHHBIE BOIMPOCHl B KAaYeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIaJCTh HAaBBIKAMHU CAMOCTOSITENIBHOTO IIJJAHUPOBAHMS M IIPOBEICHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLUIEHCTBOBATh YMEHHS HAOIIOJaTh 32 XOAO0M
Ipolecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyJIHpPOBaATh
00001IeHHS ¥ BBIBOABI OTHOCUTENBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON padoTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/ad, NPUMEHEHUIO pPa3IudHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4IHO-
NOMYJIsIpHAsl JUTepaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBbIE MoOcoOus,
pecypcsl MHTEpHETa), aHaIUM3UpOBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPEACTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 51
HENPOTUBOPEYUBOCTD;



(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE |
orbope wHPOpPMAIUM, HEOOXOAUMOW IS BBINIOJTHEHUS YYEOHBIX 3a1a4
ONpeNeNEHHOrO TUIIA;

MpUOOpETaTh OIBIT MCIOJAB30BaHUS HHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopManmu (cxembl, rpaduKH, TMarpaMMbl, TAOIUIbI, PUCYHKHU U APYTHUE);

WCIIOJIB30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON WHPOpMANHe: TPUMEHSATh MEXIpeaMeTHbie ((U3udecKue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OBiaseHue YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU 1e€HCTBUAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAae€MOM TEMbI B XOJI€ IMajora W/uiu
JUCKYCCUH, BbICKa3bIBaTh  HJied, (QOPMYJIHpPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEIHHO BBITTOTHEHHS TIPEIJIOKCHHOH 3a1a4M;

BBICTYNIATh C TPE3CHTAIMEH Pe3yibTaTOB IT03HABATEILHON NEATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TPU BBHITOJTHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONH padOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, pean3allid y9eOHOTO MPOEKTa U (OPMYIUPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX WCCICAOBAHMA MyTEM COTIACOBAHUS TIO3UIUN B
X0J1e 00CYXIeHUSI 1 00MEHAa MHCHUSIMH.

OBy1aieHHe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATEILHO IUUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO
JeATENBHOCTh, Ompenessis e€ Ienu HW 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TMPEIJaraéMblii aJIroput™M JACHCTBUN TpuU
BBITIOJITHEHUM YYeOHBIX M MCCIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ (}exTuBHBIN croco0 HMX peueHuss ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYHIECTBIISATh CAMOKOHTPOJb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOAaHaIu3a
U CaMOOLIECHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3ynabTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMUS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHpa, pPOJH XHMHUH B TO3HAHWM SIBICHUMN



OpuUpoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIICHUS TPAKTUYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHMH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DIIEMEHT, aToM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmysa (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, VYIJIEPOMHBIN CKeleT, (YHKIIMOHANbHAS TPYIIIa,
paguKall, U30MepHUsi, U30MEPBL, TOMOJIOTHYECKUN PsJ, TOMOJIOTH, YIJIIEBOAOPOMbI,
KHUCIIOPOJ, U a30TCOJIep)Kalllie COECIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemects A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUsI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XHMHHU; MHUPOBO33PECHUECKUE 3HAHMS,
JeXallue B OCHOBE MOHUMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHWMHYECKHX
SBJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJY4YCHUU U
0€30MacHOM WCIIOIh30BAaHWM BAXXHEHIIINX OPTaHUYECKHUX BEIIECTB B OBITY W
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIE MNPU3HAKUA TOHITHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHM HCIIOJNBH30BATh XMUMHYECKYI) CHMBOJIUKY JUIS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YPaBHCHUN XUMHUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIENIM MOJIEKYJI OPraHMYECKHX BEHIECTB MJI WILTIOCTPAIlUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh HM3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeAeIEHHOMY
KJIacCy/Tpynme coeluHeHuN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAep Kallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COCAUHEHHUS), JaBaTh WM Ha3BaHHS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHMs OTACJIBHBIX OPraHUYECKUX BEUIECTB (PTHICH, MPOIMIICH, AalleTUJICH,
STWJICHTJINKOJb, TJHIEPUH, (eHoN, (HOpMalIbIETHa, aleTaabJAeThul, MypaBbHHASI
KHUCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0J103a, TJIULIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBSA3U B
OpraHUYECKUX COCNUHEHUSAX (OJMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh yMEHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa aiisa 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3UYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH DPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJICH, MPOIMMJIEH, alleTHUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHOJ, 3TaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (EHOJI, aleTalbJIeTu]l, MypaBbUHAsE U YKCYCHAs KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HHUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOHOTO
Chipbs (HE(QTh, WTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepPepadbOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOrO BEILECTBA WJIU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB WU POJYKTOB PEAKIIUN);

c(OpPMHUPOBAHHOCTh YMEHHMI BIIAJIETh CHUCTEMOM 3HaHUH 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBIICHUN (HaOII0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS IS TPUHATHAS PEHICHUN B
KOHKPETHBIX KM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BELIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
MOCYJIOM M JTabOpaTOPHBIM OOOPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBHITIOJNHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ASTWJIIEHA M M3yYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIUU OPTraHUYECKUX
BEILIECTB, JCHATypalus OCJIKOB MpU HArpeBaHWM, I[BETHHIC PEaKIMH OEIKOB) B
COOTBETCTBHHM C TpPaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHUH COOTBETCTBYIOLIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIMIO, TOJy4aeMyl0 U3 pa3HbBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmanuu, HTEpHET U APYTHUX);



chOPMHUPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  TMpaBUjia  DKOJOTHUYECKH
1[€JIECO00Pa3HOr0 TMOBENECHUS B OBITY W TPYIOBOM NEATEILHOCTH B LETSAX
COXpPAaHEHMSI CBOETO 3/I0POBbA M OKPYKAOUIEH MPUPOJHOU CpEllbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BellleCTB, MoHUMasi cMmbica mokazarens [I/IK, mosicHaTh Ha mpuMepax cHocoObl
YMEHBIIICHUSI W MPEJOTBPAlIEHUsT HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsT 00YYarOIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEHIECTB M
XUMHYECKUX SBJICHUM;

JUISL  cHemlbIX M ClIa0OBUIAUIMX OOyYaroluXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaitns mis 3anmucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHU B TO3HAHUU SIBJICHUU
npupojbl, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €€
(YyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM JI pelIeHUs MPAKTUYECKUX 3a]1a4
1 DKOJOTHYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHMM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIAraOIINE TOHATUA (XMMHUYECKUU 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJICKTPOHHBIC OPOHWTANIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJISIPHBI OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PEIIETKa,
TUNBl  XUMHYECKHX  PEAKIUH, PACTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
BJICKTPOJIUTUYECKAS] JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHAYECKOW pPeaKklMi, XUMHUYECKOEC PABHOBECHE), TECOPUH W 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3akoH J{. M. MeHnneneena,
3aKOH COXPAHEHHS] MAacCChl BEHIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
MpU XUMHYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM SI3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIC)KAIIME B OCHOBE MOHHWMAHUSI NMPUYUMHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacCHOM HCTOJb30BAaHUU BaAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTUICCKON JISITCIPHOCTH YEIIOBEKa,;



c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHaBIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
OINMCAaHUY HEOPraHUYECKUX BELIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM MCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIUKY JIJIsi
coctaBieHuss (GOpPMYJ BEMIECTB H YPAaBHCHMA XUMHYECKHX  PEaKIIHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJCIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
W3BECTb, HETAIIEHASI U3BECTh, TUTHEBAS CO/A, MTUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIMPEACIATh BaJCHTHOCTD M CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAasi, MOHHAs, METAJUIMYECKas, BOJIOPOAHAS) B COCAMHEHUSX, THI
KPUCTANIMYECKON PEeIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAas, METAJJIMYECKAs), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUUI yCTaHaBJIMBaTh [IPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNPENeNEHHOMY KJaccCy/TpyIe
COEIMHEHUH (MPOCTHIE BEMIECTBA — METAIbl 1 HEMETAJIIbI, OKCUJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOIUYECKOro 3akoHa Jl.
N. MenaeneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QyHKIINU;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoanyeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucmoiib3yss MOHATUA «s-, p-, d-
3JIEKTPOHHBIE opOutanmy, «IHEPreTUYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMHUYECKUX JJIEMEHTOB U UX COCAWHECHUU
1o repuojam u rpymmnam [lepuoanyeckoun cucteMsl XUMUYECKUX dieMeHToB /1. U.
Menpeneena;

c(hOpMHPOBAHHOCT, YMEHHUW  XapaKTepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHUE I'€HETHUYECKOW CBSI3U MEXIYy HEOPraHUYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBYy pPEArupyrolINX BEIIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTEMEHEW OKHUCIIEHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peakilny, y4acTUIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEAKIUNA PA3THIHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHUS, IPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA;



c(OPMHUPOBAHHOCT, yYMEHUW TPOBOJIUTH PEAKINH, TOITBEPIKIAIOIIHEC
KaUEeCTBEHHBII COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX
BEILIECTB,;

c(OPMHUPOBAHHOCTh YMEHHH  PacCKphIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
pEeaKInu OT PA3INIHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUISCKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIITHEro Bo3jaeicTus (npuniumn Jle [larense);

cOpPMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMHUUYECKHE IPOLIECCHI,
JIeXkKalue B OCHOBE IMPOMBIILUICHHOTO TMOJIYYEHHUS CEPHOM KUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEICTABICHUN 00 OONMX HAYYHBIX MPUHIIUAINAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO TIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH BBIYKMCIECHUS C MCIOJIb30BAHUEM
MOHSATUSI «MaccoBas JI0Jsl BEIECTBa B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B
P XUMHUUYECKUX PEaKIMsIX, MACChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe€ WU O0BEMY OJHOIO M3 YYAaCTBYIOIIHMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHS] MACChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
MOCYJIO M JTabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBHITIOJNHATh XUMHYECKHMA
AKCHEPUMEHT (pa3yloKEHUE MEPOKCUAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTropa,
ONpENENIEHNE CpeAbl PacTBOPOB BEUIECTB C MOMOIIBK  YHHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON peaKkIlu,
peaknuu MOHHOTO OOMEHa, KA4eCTBEHHBIC pPEakIuu Ha CyibdaT-, KapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJlay IO
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBUM C TNpPaBHIAMH TEXHUKHU
0e30MacHOCTH MPU OOPAILEHUHU C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
MPEACTABIIATh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuii U (OpMyIHUpOBATH BHIBOJABI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIMIO, TONY4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKaIuu, IHTepHeT u ApyTux);



chOPMHUPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  TMpaBUjia  DKOJOTHUYECKH
1[€JIECO00Pa3HOr0 TMOBENECHUS B OBITY W TPYIOBOM NEATEILHOCTH B LETSAX
COXpPAaHEHMSI CBOETO 3/I0POBbA M OKPYKAOUIEH MPUPOJHOU CpEllbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOIO BO3ICHUCTBUS HA OPTaHU3M YEJIOBEKA;

UIsE OOY4YaIOIIMXCA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JJ0POBbS: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CHETNBbIX M CIa0OBUIANIMX OOyYarolmuXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOYeuHy0 cucTeMy oOo3HaueHuit JI. bpaiins st 3anucu XMMHYECKHX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosauyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3nesioB u TeM nuppoBbIe
Ne i/ P Kourpoasnsl | IlpakTHyeckn (irpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI e padoThbl
pecypcsbl
Pa3nes 1. Teopernueckune 0CHOBbI OPraHMYeCKOH XHUMHUH
[Ipeamer oprannyeckoi xumuu. Teopus
1.1 CTPOEHMSI OPraHNYECKUX COETUHEHUH A. 3
M. bytneposa
Htoro no pazneny 3
Pa3nes 2. YrieBogopoabl
2.1 [IpenenbHbIE YII1€BOOPOIbI — AJIKAHBI 2
29 HemnpenenbHble yrieBogopoibl: alKEHBI, 6 i
' AJIKaIMEHb], aJTKUHBI
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2
24 [TpupoiHbIE HCTOUYHUKHU YTIEBOIOPOAOB U 3 |
’ uX 1epepaboTKa
Nroro no pazpeny 13
Paznes 3. Kucaopoaconepsxamnue oprannyeckue coeIuHeHus
3.1 Cruptsl. DeHon 3
39 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 |
] CioxHbIE DUPBI
33 YriaeBoanl 3 2
Htoro no pazneny 13

Pasnen 4. A3oTcoaeprkaiiye opraHudeckKie coeTMHeHus




4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pasneny 3
Pa3nes 5. BoicokoMoJieKyJ/IsIpHbIE COeIMHEHHS

5.1 IInactmaccel. Kayuyku. BosiokHa 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM u¢posbie
Ne i/ PasA Kontpoiabusl | IIpakTHyeckn (itpp )
NMporpamMmbl Bcero o0pa3oBarte/ibHbIE
e padoThbI e padoThbl
pecypchl
Paspnen 1. TeopeTnueckue 0CHOBBI XUMHUM
Crpoenune atomoB. [lepuoanyeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUuMHYECKUX 3
anemenToB 1. 1. Menneneepa
12 Crpoenue BemnectBa. MHOroobpasue 4
] BEIIECTB
1.3 XHUMHYECKUE PeaKLuu 6 1 1
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi xummst
2.1 Mertasbl 6 1
2.2 HewmeTamibl 9 1 1
)3 CBs13b HEOPTaHUYECKUX U OPraHUYECKHUX 5
’ BEILIECTB
Utoro no pazgeny 17
Pasznen 3. Xumusi v :Ku3Hb
3.1 XUMUS ¥ )KU3Hb 4
Nroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtpoas
HbIe
padoThI

IIpakTHyec
KHe padoThl

Jlara
H3y4eH
us

JJIeKTPOHHbIE
ungposbie
oOpa3oBaTeJibH
ble pecypchl

IIpeamer opraHu4ecKor XUMuH, €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopust cTpoeHUs OpraHuYeCKuX
coenuHenuilt A. M. Bytneposa, €€ 0CHOBHbIE
IOJIOKEHUS

[IpencraBnenue o Kiaccupukanuu
opraHmveckux BemiecTB. Homenknartypa

(cucremaTuueckasi) ¥ TpPUBHAIbHBIC HA3BAHUS

OpTraHN4YCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSIJT

Mertan u 3TaH — OpocTenImne
MPEJICTABUTEIN aJTKAHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBONCTBA

OTWIEH U TPONWIEH — MPOCTEUIIINE
MPEACTAaBUTCIN AJIKCHOB

[Tpaktrueckas padota Ne 1. «ITonmyuenue
STHJIEHA M U3YUYEHHE €r0 CBONCTBY

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lomydenne
CHHTETUYECKOTO KayuyKa U PEe3HHbI

10

AJKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,




TOMOJIOTMUECKUHN Psil. ALETHIIEH —
[IPOCTEUIINI IPEACTABUTEND AJIKUHOB

Bblunciienys o ypaBHEHUIO XUMHUYECKON

11
peaxkimu

12 Apenbl: 6eH301 ¥ Tos1yoJl. TOKCHYHOCTh
apeHoB

13 ['eneTnueckas CBSI3b yII€BOIOPOAOB,
NPUHAATISKAINX K Pa3IMYHBIM KJIaccam
[TpupoiHbIE UCTOUHUKH YTIEBOIOPOAOB:

14 NPUPOIHBIN ra3 v MOMyTHbIE He(TSIHBIE Ta3bl,
He(Th U IPOJIYKTHI €€ epepaboTKu
[TpupoiHbIE UCTOUHUKH YTIEBOIOPOAOB:

15 MIPUPOIHBIN a3 U MOMyTHBIC HEPTSIHBIC Ta3kl,
He(Th U IPOJIYKTHI €€ nepepaboTKu

16 KonrtponbHas pabora no pasaeny
«YTIIEBOAOPOABD)

17 [TpenenpHbIE OHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoiHas cBsi3b

18 MHoroaToMHbl€ CIUPTHI: STUIECHIIUKOIb U
TIIULEPHH

19 DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKHe U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbrerupl: GopManbAETHI U alleTalbICTHI.
ALleTOH

)1 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MyPaBbHHAsl U YKCYCHAasI

” [Tpaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBDY

23 CteapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK




MNPCACTAaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT

24

Mpbia KaK COJM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE

25

CrnoxHble 3(UpbI KaK MPOU3BOHbIE
KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX

3¢upoB

26

Kupsbr: runponns, mpuMeHeHue,
Ouosioruyeckas posb JKUPOB

27

VYrieBoabl: cocTaB, KilacCupUKaIMS.
Baxwneimme npeacTaBUTeNN: TIII0K03a,
bpyKTO3a, caxaposa

28

Kpaxman u nemnonos3a Kak npupoaHbIe
MOJIUMEPDI

29

KontposnbHas pabota mo pazaery
«Kucnopoacoaepxaiiye opraHuueckue
coenuHeHMs»/ Beepoccuiickast mpoBepovHas
pabora

30

OO61mas xapakTepucTHKa a30TCOAEePIKAIUX
OpraHWYECKUX COoeTUHeHMI / Beepoccuiickas
poBepovHas paboTa

31

AMMHBI: METUJIAMWH U aHWJINH

32

AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE
OpraHUYECKUE COCAUHEHUS, UX
ouonoruueckoe 3HaueHue. [lentunel. benku
KaK IPUPOIHBIE BBICOKOMOJIEKYJISIPHBIE
COCTMHEHMSI

33

OCHOBHBIC ITOHATHS XUMUN
BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ

34

OCHOBHBIC MCTOJbI CHHTC3a




BBICOKOMOJIEKYJISIPHBIX COCAMHEHUMN.
IInacTmMaccel, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3Y4YeHH
1

DJIEeKTPOHHbIE
uugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Urypauus aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHCTEeMa XUMHUUYeCKuX 3neMeHToB /. U.
MeneneeBa, ux CBsi3b C COBPEMEHHOMN
TEOpPUEH CTPOCHHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COeIUHEHUH 10
rpynmnam ¥ nepuogam. 3HaueHue
MEPHOANYECKOTO 3aKOHA U CHCTEMBI
xUMu4eckux ayemeHToB .. Menaeneena B
pa3BUTHUU HAYKH

Crtpoenue BeriecTBa. XuMHUYECKas CBS3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHUS
KOBAJIEHTHOM CBsi3H. BogopoHas cBsA3b

BasieHTHOCTB. DNEeKTPOOTPUIIATEIHHOCTD.
Crenesb okuciieHus. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

HOHSITI/IC (0] }II/ICHepCHBIX CUcreMax.
HcTruHHBIE ¥ KOJUIOUHBIC PACTBOPEI.
MaccoBasi J10JIs1 BeNIeCTBa B paCTBOPE

Knaccugukanus 1 HOMEHKIaTypa




HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPTraHUYECKUX BEILIECTB, Pa3JIMYHbIX
KJIACCOB

Knaccugukarus XuMHUecKux peakuui B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHHS SJHEPIUH TIPH
XUMUYECKUX PEAKLUAX

Ckopoctb peakiuu. O6paTuMble peakLuu.
XHUMUYECKOE PABHOBECHE

10

[IpaxTrueckast paborta Ne 1. «BausiHue
pa3anuHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKITUN»

11

DnextponuTrdeckas auccormars. [ToasTue
0 BoJIopoHOM moka3zarese (pH) pactopa.
Peaxiiuu nonHoro oomena. I'uaponus
OpPraHUYECKUX U HEOPTAaHUYECKHX BEIIECTB

12

OKHCAUTETHEHO-BOCCTAHOBUTEIbHbBIE
peakuuu. [Toustue 06 3mexTponmn3e
pacIiaBoB U pacTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeiy
«TeopeTnyeckue OCHOBBI XUMUID)

14

Mertael, ux nojoxenue B [lepuoguueckoit
cucTeMe XUMHYECKHX dneMenToB /1. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. OOme Gunveckre CBONCTBA
METAJIOB

15

CrnnaBel METaJIIOB. DJIEKTPOXUMHUYECKHUH P
HaIpsDKEHUN METaJuIOB




16

XHUMHUYECKHE CBONCTBA BaxKHENIIINX
METaJIJIOB (HATPUM, KaJIuii, KalblUi, MaTHU,
QIIOMHHMN) ¥ MX COETMHEHUM

17

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COE€IUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHNH

19

[IpakTnueckas padbora Ne 2. "Pemnienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meranaen"

20

HeMeTaJ'IJ'II)I, X IMOJIOKCHHC B
[Tepronnueckoil cucTeMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

21

®u3nYecKre CBOMCTBA HEMETAILIIOB.
AJTOTpOTIHSI HEMETAJUIOB (HA TIpUMEpe
KHCJIOPOJIa, cepbl, hocdhopa u yriepoia)

22

XUMHUYECKUE CBOMCTBA TaJIOTEHOB, CEPhl U UX
COeIUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, pocdopa u ux
COCIMHEHUU

24

XUMUYECKHE CBOMCTBA yriiepoaa, KpEMHHUS U
HUX COeIUHEHUU

25

[IpuMeHeHre BaXKHEUIIINX HEMETAIOB U UX
COE€IUHEHUN

26

O06o001IeHre U cHCTeMaTH3allks 3HAHUH 110
teMe «HemeTamiey. BeraucineHus mo
YPaBHEHUSIM XUMUYECKUX PEaKUUl U
TEPMOXUMHUYECKHUE PACUETHI




[Ipaktuyeckas padora Ne 3. «Pemenune

27 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"HemeTamin"»

)3 KonTponbnas pabota mo Temam «MeTanmibh 1
u «Hemeramins

79 Heopranuueckuie 1 opraHnuecKue KuciaoThl. |
Heoprannueckne u OpraHnuecKue OCHOBAHMS
AMpoTepHbIe HEOPraHUYECKHUEe U

30 OopraHu4ecKue coeuHeHus. [ 'eneTnueckas 1
CBSI3b HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIICCTB
Poinp xumMun B o0ecrieueHUN SKOJIOTHYECKOM,

31 SHEPTeTUYECKON U MHUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHHU MEIUITUHBI
[Ipeacrarnenus 00 0OMMX HAYYHBIX

32 NPUHLUIIAX IIPOMBILIICHHOTO IIOJIYYECHUS 1
BKHEHIITNX BEIIECTB

33 UenoBeK B MUpE BEIIECTB 1 MATEPHAJIOB 1

34 XUMMSI U 310POBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KJIACC

Kon
NMPoBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus

1

TeopeTnyeckrue OCHOBBI OPraHMYECKONW XUMHH

1.1

CdopMUpOBaHHOCTh TMPEJACTABICHUN O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpa, pOJU XMMHM B II03HAHUU
ABJICHUA TpUPOAbI, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOTUMOHM st
pelieHusT TPAKTUYECKUX 3a7ad U HKOJOTHYECKH OOOCHOBAHHOTO

OTHONIEHUS] K CBOEMY 3JI0POBBIO M IPUPOIHOU cpesie

1.2

Brnanenue cucremMol XMMUYECKMX 3HAaHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraIoIIue MMOHATHS (Monekyna, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTh, CTEIICHh OKUCICHHWS, XHMHYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSIpHbIA OOBEM, YIJIEPOJIHBIN CKeNlerT,
GyHKIMOHANBHAS ~ Tpynma,  paaukad, u30Mepus, H30MEpHI,
TOMOJIOTUYECKUA PsAZl, TOMOJIOTH, YTJIEBOJOPOJABI, KHUCIOPOA- U
a30TcofepKAIIUe COCAMHEHHUs, OWOJIOTUYECKH AKTHBHBIC BEIECTBA
(yrneBonpl, KHpbI, OCIKH), MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHs opraHumdeckux BemiectB A.M. bytieposa),
SaKOHOMCpHOCTI/I, CI/IMBOJ'II/ILICCKI/II\/'I SA3bIK XHWMHH, (baKTOHOFI/I‘IGCKI/Ie
CBEICHHUS O CBOWMCTBaX, COCTaBe, TMOIYYCHHH U 0€30MacHOM
WCIIOJIb30BAaHUM  BKHEWIIUX HEOPTraHWYECKUX W  OPraHUYECKHX

BEIIECTB B OBITY M MPAKTUYECKOM IESTETLHOCTH YEeJIOBEKa

1.3

CchopMuUpOBaHHOCTb yYMEHUH BBIABIATH XapakTepHbIE MPU3HAKU
NOHATHM,  YCTaHABIMBAThb WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME TIOHATHS IIPU OINHCAHMM COCTaBa, CTPOCHUSA U

MPEeBpaICHUI OPraHNYeCKUX COCTUHEHHI

1.4

c(OPMHUPOBAHHOCTh YMEHUI HUCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIHKY
JUIS COCTaBIICHUS MOJEKYJSAPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH,
COKpaméHHoi) (OpMyT OpPraHMYECKUX BEIICCTB U  ypaBHEHUH
XUMHUYECKUX PEAKIIHii, U3TOTaBIMBATh MOJEIH MOJIEKYJI OPraHUYEeCKHX
BCIICCTB IS WIUIIOCTpALUH UX XUMHYCECKOTO W MPOCTPAHCTBECHHOTO

CTPOCHUS

1.5

ChopMHpOBAaHHOCTh ~ YMEHMH  YCTaHABJIMBATH  MPUHAMICIKHOCTh




M3YYEHHBIX OPraHMYeCKHX BEIIECTB MO HMX COCTAaBy U CTPOCHHIO K
ompenenéHHOMY Kiaccy (Tpymre) COSAMHEHHH  (yTJIeBOIOPOIbI,
KHCTIOPOJI M a30TCOJIEpIKAIle COCAUHEHUS, BBICOKOMOJEKYIISIPHBIC
COCJMHEHMs), JaBaTh WM  Ha3BaHHA [0  CUCTEMATHYECKOU

Homenkiatype (IUPAC)

1.5

ChopmupoBaHHOCTh YMEHHUS OINpPEACATh BUABI XUMHUYECKON CBSI3U B

OpPraHUYECKUX COEAMHEHUSAX (OAMHAPHBIEC U KPATHBIE)

1.6

ChopMUpOBaHHOCTb ~ YMEHHMSI NPUMEHSATh: IOJIOXKEHUS  TEOpHHU
CTpoeHMsI opranmdeckux BemecTB A.M. bytnepoBa ans oObsicHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U CTPOCHMS; 3aKOH

COXpaHCHHUs MacCChl BEIICCTB

YrieBogoposl. Kucnopoaconepxarmiue u azoTcoaepKanme

OpraHn4CCKuUC COCANHCHU. BLICOKOMOHeKyJ'I}IpHBIe COCOMHCHUA

2.1

ChopMuUpOBaHHOCTh YMEHHI TPUBOIUTH TPUBUAIBHBIC HAa3BaHUS
OTAETbHBIX OPraHUYECKUX BEIIECTB (ITHUJIEH, NMPOIMWIIEH, alleTHUJIEH,
ATUJICHTJIMKONb, TJIMLUEpHUH, (eHon, Gopmanbaerua, aueTalblIeru,
MypaBbUHAsl KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KUCIOTA,
CTeapuHOBasl KHUCIIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmal, LeJUIi0II03a,

TJIMIIVH)

2.2

ChopMHupoBaHHOCT, YMEHUW XapaKTEpPH30BaTh COCTaB, CTPOCHUE,
¢bu3MYecKue W XHUMHYECKHE CBOWCTBA TUIMYHBIX TpEJCTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, STaH, JTUJICH,
NpOMNWIeH, aneTruiaeH, OytamueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, ATWJICHIJIUKOJb, TJIMIEPUH, (PEHOJ, aneTaabIeru,
MypaBbMHAsl M YKCyCHasi KHUCIJIOTBI, TJIIOKO3a, Kpaxmaj, LEJUII0JI03a,

AMUHOYKCYCHAasl KHCIIOTA)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA HIUIFOCTPUPOBATH I'CHCTHYCCKYHO CBS3b
MCKOY TUIINYHBIMHA NpeaACTaBUTCIAMU Pa3IIMYHBIX KJIaCCOB
OpPraHNYCCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHNYCCKUX

peaxiuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX hopMyT

24

CdopmMupoBaHHOCTH YMEHUS XapaKTEPU30BaTh HWCTOYHHUKHU
YTJIEBOJIOPOJAHOTO CBHIPBs (HEPTH, MPUPOIHBIN Ta3, YTolb), CIIOCOOBI X

nepepaboTKU U NPAKTUYECKOe MPUMEHEHHE MTPOTYKTOB NepepadOTKU

XUMHUS U )KU3Hb. PacyéThl

3.1

CdopMupoBaHHOCTh YMEHUN BIAJACTh CUCTEMOW 3HAaHUM 00 OCHOBHBIX
MCTOAax HAYyYHOTI'O IMO3HAHUS, UCIIOJB3YCMbIX B XUMHWU IIPHU U3YUYCHUU
BEUIECTB U XHUMHUYECKUX sBICHUHM (HaOmioaeHue, W3MEpeHue,
OKCIICPUMCHT, MOI[CJIHpOBaHI/IC), HCIIOJIBb30BATh CHUCTEMHBIC

XUMHUYCCKHUC 3HAHUA I TIPHUHATHA peIJ_IeHI/Iﬁ B KOHKPCTHBIX




JKU3HCHHBIX CUTYyalluAX, CBA3AHHBIX C BEIICCTBAMHU U UX IPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHMI COONMIOJATH TMpaBUia TMOJH30BAHUS
XUMHUYECKON TOCYI0M M J1TabOpaTOpHBIM OOOPY/IOBAaHHUEM, a TaKXKe
mpaBuiia oOpalleHus: C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU

110 BBITNIOJTHCHUIO na60paT0pme XUMHWYECKHUX OIIBITOB

3.3

ChopMuUpOBaHHOCTh YMEHUI TUTAHUPOBATh U BBIMIOIHATh XUMUYCCKHIA
IKCIIEPUMEHT (IIPEBPAIICHUS] OPTaHUYECKUX BEIECTB MPU HArpEeBaHUU,
MOJTyYeHHe ITUJICHA U U3yYeHHE ero CBOMCTB, KaYeCTBEHHbBIE PEaKIIUU
OpPraHM4C€CKUX BCHICCTB, JACHATypalus 0€eJIKOB Ipu HarpcBaHWM,
HIBCTHBIC PCAKIIUA 6GJ'IKOB) B COOTBCTCTBHU C IIpaBUJIaMHU TCXHUKHU
0e30macHOCTH TIpH  OOpaIlleHuu ¢ BENIECTBaMHU M J1a0OpPaTOPHBIM
000pyI0BaHUEM; MIPEJICTaBIISITh pe3yJIbTaThI XUMHYECKOTO
JKCIEpUMEHTa B (opMe 3aluch YpaBHEHHUH COOTBETCTBYOIIUX

peakiuii ¥ GopMyIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

3.4

CdhopMupoBaHHOCTh YMEHHUH MTPOBOUTH BBIYUCICHHS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJTUYECTBA UCXOJAHOIO BEIIECTBA WU
MPOJYKTA PEeaKLMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 NCXOOHBIX BCHICCTB WKW IIPOAYKTOB peaKLII/II/I)

3.5

CdhopmupoBaHHOCTH yMEHUM KPUTHUYECKH aHAIM3UPOBATh
XMUMUYECKYI0 HH(POpMAIMIO, IOJy4aeMyl0 M3 DPa3HbIX HCTOYHHMKOB

(cpeactBa MaccoBoii nHGopManuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCT, yMEHHUU COONIOAATH TMPaBWIIA HKOJIOTHYECKU
11eJ1ecO00pa3HOro IMoBeJeHUsI B ObITY M TPYIOBOW JESITEIbHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3JI0POBbS M OKpYXKAKOLIEH NPHUPOIHOU
Cpelpl, OCO3HaBaThb ONACHOCTb BO3JECHCTBHSI Ha YXUBBIE OPraHU3MBbI
OIIpEeNENEHHBIX OPraHUYECKUX BELIECTB, IIOHUMAsi CMBICI ITOKA3aTess
I[TAK (mpengenbHO [ONYCTUMOM  KOHILIEHTPALlMM), TOACHATH Ha
pUMepax CcrocoObl YMEHbIICHUS W NPEAOTBPALICHUS UX BPEIHOIO

BOBHGﬁCTBHﬂ Ha OpraHu3M 4CJIOBCKaA

11 KITACC

Kon
NnpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI 0CBOEHNUS] OCHOBHOIA
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 06pa3oBaHus

1

TeopeTquCKHe OCHOBBI XUMHH

1.1

Brnanenne cucreMol XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOINOJIATAlOIIMe  MOHATHS  (XMMHUYECKHUH  DIJIEMEHT, aTtom,

JIEKTPOHHAsI 000JI0UKA aTOMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM ATOMOB,




WOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHCJICHHS, XUMUYECKas CBSA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAIIMYEeCKas pemérka, THUIBI XUMHUYECKUX peakuuit
(OKHCIUTENIbHO-BOCCTAHOBUTENNbHbBIE, 3K30- U  3HIOTEPMHUYECKHUE,
peakuuMy MOHHOTO OOMEHA), PAacTBOP, AIEKTPOIMTHI, HEIIEKTPOIHUTHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALMS, OKHUCIHUTEIb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHYECKOM pEaKlMu, XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHsl AIIEKTPOJIMTUUECKON auccounanuu, llepmoauueckuit
3akoH [I.M1. MenpeneeBa, 3aKOH COXpPaHEHHUsI MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI S3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YeHUH U O€30MacHOM HCIHOJIb30BAHUU BAKHEHIINX
HEOPTraHWYECKUX BEIIECTB B OBITY W TNPAKTUYECKOW IEATEIBHOCTU

YCJIOBCKaA

1.2

ChopmHupoBaHHOCT, YMEHUN BBISBISATH XapaKTepHble MPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHH, TMPUMEHATH COOTBETCTBYIOIIUE
MOHSTUS TIPH OMNHCAHUU CTPOCHHSI U CBOWCTB HEOPTaHMYECKUX
BEIIECTB W WX IMPEBPAIICHHI; BBISBIATH B3aUMOCBI3b XUMHUYECKUX
3HaHUI C MOHATUSMU u MIpeICTaBICHUSIMH JIPYTHX

CCTCCTBCHHOHAYYHBIX NPEAMETOB

1.3

BrnageHne OCHOBHBIMH METOJAaMU HAy4HOTO IIO3HAHUS BELIECTB U
XUMHUYECKUX SBJIEHUN (HaONIoAeHHE, W3MEpEeHue, HKCIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

ChopMHupOBaHHOCT, YMEHUW OMPEAENsATh BAJICHTHOCTh W CTETCHb
OKHCJICHHSI XHMHYECKHX OJJIEMEHTOB B COEIUWHEHHSX Pa3JIMYHOTO
cocTaBa, BHJ  XUMHUYECKOM  CBsi3M  (KOBaJieHTHas, HMOHHAs,
MeTaJlJIN4ecKasi, BOJAOPOAHAs) B COCTUHEHMSIX, TUIl KPUCTAJUIMYECKOM
pEIETKM KOHKPETHOTO BelIecTBa (aTOMHAasi, MOJEKYJspHasi, UOHHAs,

MeTananecxa;I)

1.5

ChopMupoBaHHOCTh YMEHHUI ONpEAEssTh XapakTep Cpeibl B BOAHBIX

pacTBOpax HEOPTaHUIECKUX COCTMHEHUI

1.6

ChopMUpPOBAaHHOCTH ~ YMEHHS  KJIACCH(PUIIMPOBATh  XUMHUYECKHE
peaKkuu Mo pa3lIuYHBIM MPHU3HAKaM (YHCIy M COCTaBy PeardupyrOIIIX
BEIIECTB, TEIUIOBOMY J(ddexTy peakmuu, H3MEHEHHIO CTeTleHei
OKHCJICHUS  DJIEMEHTOB,  OOpaTUMOCTH  pEaklHUH,  y4acTHUIO

KaTajn3aTopa)

1.7

ChopMUpOBaHHOCTh  YMEHMH  COCTaBJISATh  YPaBHEHUS  peakUuil
pa3IM4YHBIX THIIOB, IOJHBIE M COKPAUICHHBIC YPABHEHMS pPEaKUUi
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMH UIYT

JI0 KOHIIA




1.8

CchopMupoBaHHOCTh YMEHHMI MPOBOJUTH PEAKIUH, MOATBEP)KIAIOIINE
KAueCTBEHHBIH COCTAaB  pa3jIMYHbIX HEOPraHUYECKHUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IMYTEM HOHBI, NPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPTaHNYECKUX BEIIECTB

1.9

CdopMUpOBaHHOCTh YMEHHUH PACKPBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peaxkuuii MIOCPEACTBOM COCTaBJICHHS

AJIEKTPOHHOTO OaaHca TUX PeaKIni

1.10

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBSICHATH 3aBHCHUMOCTD CKOpPOCTH

XUMHUYECKOHN peakliy OT pa3inyHbIX (haKTOpOB

1.11

ChopmupoBaHHOCT,  yMEHHN  OOBSCHATH  XapakTep  CMEMICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTU OT BHEIIHErO BO3JIEUCTBUS

(npuniun Jle HlaTenbe)

O61ua;1 W HCOPTraHUYCCKasl XUMUA

2.1

CdopMupoBaHHOCTh YMEHMH pacKpbiBaTh cMbIca [lepuoamueckoro
3aKOHa JAN. Menneneesa u JIEMOHCTPHUPOBATh ero
CUCTEMAaTHU3HUPYIOIIYIO,  OOBSCHUTENIBHYIO U  MPOTHOCTUYECKYIO

byHKIIN

2.2

ChopmMHupoBaHHOCTh YMEHHM XapaKTEpPU30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJemMeHTOB 1-4 mnepuonoB Ilepuoguueckoit
cucTeMbl XuMmuuyeckux osneMmeHToB J[.M. MenneneeBa, HCHIONb3Ys
MOHITHS «S-, p-, d-DJCKTPOHHBIC OpOHUTANN», «IHEPIeTUUCCKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHs]  CBOWCTB
XUMUYECKUX DJIEMEHTOB M MX COCJIMHECHHM MO MEepuoaaM M Tpymram

[Tepuoanueckoil cucreMbl XxuMuueckux 31ueMenToB .M. Menneneesa
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CdhopMupoBaHHOCTh yYMEHHUI XapakTepu3oBaThb (ONMHUCHIBATh) OOIINE
XHUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
NOATBEPXKIaTh  CYLIECTBOBAaHME  TI'E€HETUYECKOH  CBA3M  MEXKAY
HEOPraHMYECKMMH  BEIIECTBAMH  C  IIOMOINBIO  ypaBHEHHH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMUpOBaHHOCTP ~ YMEHHUW  yCTAaHABIMBATH  NPHHAIICKHOCTH
HEOPraHWYECKUX BEIIECTB IO MX COCTABY K OIPEACIEHHOMY KJACCy
(rpynme) coenwHEHUH (MPOCTHIC BEUIECTBA — METAUTBl U HEMETAJLIBI,

OKCH/JIbl, OCHOBaHHUSI, KUCJIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH)

2.5

CchopMupoBaHHOCTh YMEHHUH HCIOJIB30BaTh XMMUYECKYI) CHMBOJIUKY
U1l cOCTaBlI€HHUs (OPMyJT BEIIECTB M YPABHEHUH XMMHUYECKHX
peakuuii, cucreMarndeckyro HomeHkinatypy (IUPAC) u tpuBnanbHble
Ha3BaHUs OTJENbHBIX HEOPraHWMYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMMaK, TaméHash M3BeCTb, Herami€Has H3BECTb,

IMUTBCBAA COJd, MUPUT U APYT I/Ie)




2.6

CchopMupoBaHHOCTh yYMEHHUI XapakTepu3oBaThb (ONMHUCHIBATh) OOIINE
XHUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKIaTh  CYLIECTBOBAaHME  TI'E€HETHYECKOH  CBA3M  MEXAY
HEOPraHMYECKMMH  BEIIECTBAMH  C  IIOMOINBIO  ypaBHEHHH

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.7

CdhopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BHIMOIHATH XUMUYECKUI
HKCHEPUMEHT (pa3lIoKEHHE MEepOKCHJa BOAOPOAA B IPHUCYTCTBUU
KaTaJIn3aTopa, ONPEIEICHUE CPeabl pacCTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCAJIbHOI'O WHAMKATOpA, BJIMSHUE pAa3JIMYHbIX (PAKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peaklld, peaklud HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLUH Ha cysbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHUS, DPEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM
«Mertamne» n «Hemeramnb») B COOTBETCTBUU C MpaBUIaMHM TEXHUKU
0e30macHOCTH MpH OOpaIlleHUH C BEIIeCTBAMM M JIaOOPaTOPHBIM
000pyI0BaHUEM; IIPEACTABIIITh pe3yabTaThl XUMHUYECKOTO
SKCHepUMEHTa B (OpMe 3alucu YpaBHEHHH COOTBETCTBYIOLIMX

peakiuii ¥ GOpMyITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHH COOMIOAATh TpaBWiIa TMOJIb30BAHUS
XUMHYECKON TOCyION W JabOpaTOpHBEIM OOOpYIOBAaHUEM, a TaKKe
nmpaBuiia oOpalieHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBINIOJTHCHUIO na60paTopHHx XUMHWYECKHUX OIIBITOB

2.9

ChopMupOBaHHOCTD ~ YMEHHMH  XapakTepU30BaTh  XHMHYECKHE
IIPOLIECCHI, JIEKALUE B OCHOBE NMPOMBIIUIEHHOIO IOJYYEHHUS CEPHOMN
KHUCJIOThI, aMMHaKa, a Takke c(POpPMHUPOBAHHOCThH IpPEICTaBICHUH 00
O0IMX HAYYHBIX MOPUHIHUIAX M HKOJOTMYECKUX  Hpobdiemax

XUMHNYECKOT'O IMTPONU3BOACTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdopMUPOBaHHOCTh MPEJACTABICHUNH O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpaA, POJM XHUMUU B T[O3HAHUU
SBJIGHUN TPUPOJbI, B (POPMHUPOBAHUM MBIIUIEHUS U KYJbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIMMOM MaJis
pelIeHus] TPAKTUYECKUX 3a7a4 U HKOJOTHYECKH OOOCHOBAHHOTO

OTHOLICHH K CBOCMY 3JIOPOBbBIO HpHpOI[HOﬁ cpeac

3.2

CdhopmupoBaHHOCTH yMEHUHI KPUTUYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HHQOpPMAIMIO, IMOJY4aeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHUKALIUH, ceTh IHTEpHET U Apyrue)
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ChopmupoBaHHOCT, yMEHUU COOMIOAATh MpaBUa SKOJOTHYECKH
1eJ1IecO00pa3HOro MOBeNeHUs] B OBITY M TPYAOBOH JEATENLHOCTH B

LEJIIX COXPAHEHUs CBOEro 3J0POBbSi M OKPYKAIOIIEH MNpUPOIHON




Cpebl

3.4

Oco3HaBaThb OMAaCHOCTb BO3JCHCTBHUS HAa IKUBBIE OPraHU3MBbI
ONpPEACIIEHHBIX BEIIECTB, MOHUMAas cMbIca nokasarens [IIK, noscHaTs
Ha MPUMEPAX CIOCOOBI YMEHBIIIEHUS U MPEAOTBPAILEHUS UX BPEIHOTO

BOSHGﬁCTBI/ISI Ha OpraHn3M 4C€JIOBCKa

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIUHCIICHUS c
UCIIOJIb30BAaHUEM IOHSTHUSA «MAaccoBasl J10JI1 BEILECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIICHHWN Ta30B NPU XHUMHUYECKUX PEAKIIHSIX, MacChl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEILIECTB,
TerioBoro 3ddexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCHICCTB, MPCBPALICHHA U COXPAaHCHUS SHCPIrun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHMS

1

Teopernyeckre OCHOBBI OPraHMYECKON XHUMHH

1.1

HpeI[MeT OpFaHH‘ICCKOﬁ XUMHUHU: €€ BO3HHMKHOBCHHC, PA3BUTUC W 3HAYCHHC B
IMOJIYUYCHHNHN HOBBLIX BCIICCTB WM MATCPUAJIOB. TCOpI/ISI CTPOCHUA OPraHUYCCKUX

coequHeHnii A.M. bytnepoBa, €€ OCHOBHBIE IOJIOXKEHHS

1.2

CrpykrypHble (opMysnbl OpraHMYECKHX BelIeCTB. ['OMoONOTus, H30MEpHs.
XuMHUecKasi CBSI3b B OPraHUYECKUX COCAMHEHHUSX — OJMHAPHBIE U KpaTHBIC

CBA3U. HpeI[CTaBJ'IeHI/Ie 0 KHaCCH(bHKaHHH OpTraHHUYCCKUX BCUICCTB

1.3

Homenkiiatypa opraHuyeckux COEIMHEHHMH (CHCTeMaThyeckas) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEHUIIINX HpeHCTaBHTCHeﬁ KJIACCOB OPIraHNYCCKHX BCUICCTB

YrieBoaopoibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUN psia. MeTaH U 9TaH — IpoCcTenIue
MIPE/ICTAaBUTENIN aJIKaHOB: (U3MUECKHEe U XUMHYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U FOpCHI/Iﬂ), HAaXO0KACHUC B TPHUPOAC, MOJTYYCHUC U TPUMCHCHHUC

2.2

AJKeHBl: COCTaB U CTPOEHUE, T'OMOJIOTMYECKUH pPsA. OTWIEH U IPONUIEH —
MpoCTeiIINe NPEeICTaBUTENN AalIKeHOB: (U3UYECKME M XUMHUYECKHE CBOICTBa
(peakuuy THIPUPOBAHUS, TaJlOTCHUPOBAHUS, TUApPATAllUU, OKHUCIEHHUS U

MOJIMMEPU3AIIH ), TOJYUYEHUE U IPUMEHEHHE
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Anxaguensl: Oyraauen-1,3 u wMetwnOytamuen-1,3: cTpoeHue, BaxHeHIne
XUMUYECKHUE CBOMCTBA (peakius nmoaumepusanuu). [lomyueHne cCMHTETUYECKOTro

KayudyKa M Pe3HHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHUECKUH psil. ALETUIIEH —
MPOCTEHIINKA IpPEICTaBUTENb AJKHHOB: COCTaB, CTpO€HHe, (U3HUECKue U
XMMUYECKHE CBOMCTBA (peakiMy THAPUPOBAHUS, TAIOTEHUPOBAHNUS, THIPATAIIH,

TOpPEHMsI), TOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MUECKHE M XHMHUYECKHE CBOMCTBa
(peakuuy raJoreHupoBaHMsI U HUTPOBAHUS ), IOJyYeHHE U IpUMeHeHue. Tomyon:
coCTaB, CTpoeHHe, (u3MYeckue M  XHUMHUYECKHe CBOMHCTBa  (peakuuu
raJIOTCHUPOBAHUSI M HUTPOBAHMA), IOJIyY€HHE M HpUMEHEeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHueckasl CBSI3b MEXAY YIJIEBOJOPOJAMH, NPUHAUIEKAIIUMU K

Pa3JIMIHbIM KjlaCCaM

2.6

[Ipupoanbie HICTOUHUKH YTIIEBOAOPOAO0B. [IpupoaHblii ra3 1 nonyTHble HEPTIHbIE

ra3el. Hedth u e€ mpoucxoxaenune. CrocoObl nepepaboTku HEQTH: MEPEroHKa,




KPEKUHI' (TepMHMUYECKHUM, KaTaluTuueckuit), nuposus. IlpoaykTsl mepepaboTku
He(TH, X NMPUMEHEHHE B IMPOMBIIIEHHOCTH M B ObITy. KameHHbIl yroiab u

IIPOAYKTHI €r0 nepepadoTKu

Kchoponconepx(aLuHe OpPraHuv4CCKNC COCANHCHU

3.1

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHON U 3TAHOJI: CTPOEHUE, HU3NIECKUE
M XUMHYECKHe  CBOWCTBAa  (peakuMd C  aKTUBHBIMH  MeTallJlaMH,
raJJIor€HOBOJIOPO/IaMH, TOpPEHHE), INpUMEHEHHE. BoaopojaHble CBSI3U MEXIY
MOJIEKYJIaMH CIHUPTOB. JleficTBME MeTaHOJIia M 3TAHOJA Ha OPraHHU3M YelIOBeKa.
MHoroaroMHble CIUPTHL. DTHIICHTIIMKOIb U TIULEPUH: CTPOEHUE, (pusnueckue u
XMMHMUYECKHE CBOMCTBa  (B3aMMOACMCTBME €O  ULICJIOYHBIMM  METaJllaMy,
KauecTBEHHAasl peakiusi Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBUe Ha OpraHu3M

YCJIOBCKA. HpI/IMeHCHI/Ie TJIMICPUHA U OTUJICHTJIMKOJISA

3.2

@eHoN:  CTpOGHHE MOJIEKYJbI, (U3MYECKHMEe U XUMHUYECKHE CBOICTBa.

ToxcuuHocTh penona. [lpumenenue dhenona
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AHLI[CFI/II[LI 1 KCTOHBI. q)OpMaHBI[eFI/II[, aleTajIbACTuJ: CTPOCHHC, (I)I/IBI/IIIGCKI/IC 151
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA M BOCCTAHOBJICHHs, KaYCCTBCHHBIC

peaxiuu), NoJIy4eHUEe U IPUMEHEHHUE

3.4

OAHOOCHOBHBIE TpeaeTbHble KapOOHOBBIE KUCIOTH.. MypaBbUHas U yKCyCHas
KHCJIOTBI: CTpOEHHUE, (PU3UIECKHE U XUMHUYIECKHE CBOMCTBA (CBOMCTBA, OOIITUE AJIS
KJlacca KHUCJOT, peakius JTepuduKanuu), TOIyuyeHHe U IpPHUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX

KHUCIOT. Mblia KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC HCﬁCTBHG

3.5

Crnoxxabie 2(UPBI KaK MPOU3BOAHBIC KApOOHOBBIX KUCIOT. ['MAPONH3 CIOXKHBIX
s¢upoB. Kupsl. ['unponus xupos. Ilpumenenue >xupoB. buonoruueckas posib

KHUPOB

3.6

VYrneBoabl: cocTaB, KiaccuduKaius yrieBojoB (MOHO-, AU- U TOJHCAXapubl).
I'moko3a — mpocTedinii MOHOcCaxapui: OCOOEHHOCTH CTPOEHHUS MOJICKYJIBI,
(dbu3MUecKre 1 XMMUYECKHE CBOMCTBA (B3auMmoaeicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHUA4YHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBieHHE,
OpO’KeHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJAE, MPUMEHEHHE, OuoIoruyeckas
ponb. dorocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman u 1Hesuirono3a Kak
IpupoHble noiauMepbl. CTpoeHHME Kpaxmalla M LEJUIoa03bl. DU3HUecKue U

XMMHUYECKHE CBOMCTBA Kpaxmaiia (TUIpOJI3, KAUeCTBEHHAs! PEaKIHsl C HOI0M)

A30Tcozlep>1<amne OpraHn4YCCKHUC COCANMHCHU

4.1

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHuyeckue coequHeHus. Puznyeckue M
XUMUYECKHUE CBOMCTBA aMUHOKUCIOT (HA MpuUMepe IHiMHa). buonoruueckoe

3HaYeHUEe aMHMHOKUCIIOT. [lenTuabl

4.2

benkun kak INpupoaHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHus. llepBuuHnas,

BTOpUYHAs U TPETHUYHAs CTPYKTypa OenakoB. XHWMHUYECKHE CBOWCTBA OEJIKOB:




TUAPOJIN3, ACHATYPAlUsl, KAUCCTBCHHLIC PCAKIIMN Ha Oenku

BBICOKOMOJ'ICKy.]'IﬂpHBIC COCIMHCHMU A

5.1

OCHOBHbBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHMH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BE€HO, CTENIEHb MOJUMEPU3ALIMH, CPEAHSISI MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COECIUHEHMM —

ITOJIMMEpHU3ala U IMTOJJMKOHACHCAIIHA
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DKCIIepUMEHTANIbHBIE METObl M3Y4YEHHUS BELIECTB W HUX MPEBPAICHMIA:
O3HaKOMIIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,

Kay4dyYKOB. HOJ'Iy‘ICHI/Ie CUHTCTHUUYCCKOI'O KaydyKa U PC3HUHbI

11 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

1.1

XUMHYECKHH 371eMeHT. ATOM. SIapo aTtoma, M30TOMbBI. DJIEKTPOHHAs 000JI0YKa.
DHEepreTUvecKre YpOBHHU, NOyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DIIEMEHTEHI.
OcoOeHHOCTH pacmpe/eNieHusl SJIEKTPOHOB MO0 OPOUTANISAM B aTOMaxX 3JIEMEHTOB

NIEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAsI KOH(UTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoguyeckas cucrema XuMu4ueckux siaeMentos /1. M.
MenneneeBa. Cs3p nepuoauyeckoro 3akoHa U Ilepuonnyeckoil cHCTEMBI
xuMuueckux aneMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyHnaM U MEpPHOIaM.

3HaueHue NepruoIMYecKOro 3aK0OHa B pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BHABI XUMHUYECKOHW  CBSI3H
(KoBajieHTHasi HEMOJISIpHAas M TMOJspHas, HOHHAsl, MeTajuindeckas). onbr:
KaTHOHBI ¥ aHWOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHONH XUMUYECKON CBSI3H

(0OMEHHBIN U TOHOPHO-aKLIENTOpHBIN). BogopoaHas cBs3b

1.4

BasieHTHOCTB. DneKTpoOTpUIaTeIbHOCTh. CTENEHh OKUCTICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHMOCTbh CBOMCTBA
BEUIECTB OT TUNA KpucTamuuyeckod pemérku. [loHsTHE O AMCIEpCHBIX
cucreMax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J0js BEILECTBA B

pacTBope

1.6

Knaccmbnxaunﬁ HCOPTraHNYCCKUX COE€IUHEHUI. HOMCHKJIaTypa HCOPTraHNUYCCKUX

BEILIECTB

1.7

Xumuyeckass — peakuus.  Knaccuduxanmuss ~— XMMHMYECKHX — peakUMi B
HEOPraHWYECKON M OPraHMYEeCKOW XMMHH. 3aKOH COXPAHEHMsI MaccChl BELIECTB,

3aKOH COXpaHCHHA U MPEBPALUICHUA SHCPIUU TP XUMHWYCCKUX PCAKIIHAX




1.8

CKOpOCTL PCaKIny, €€ 3aBHCHMOCTD OT PA3JINYIHBIX (baKTOpOB

1.9

O6paTI/IMBIe PCaKIuu. Xumuaeckoe PaBHOBCCHC. CDaKTopBI, BIUAOIIMC Ha

cOCTOsiHHE XxuMuyeckoro pasHosecus. [Ipunnun Jle Ilarense

1.10

OnektponuTryueckas auccouuarus. CuiabHbIe W ciadble anekTponuThl. Cpena
BOJHBIX PpaCTBOPOB BCHICCTB: KUCJIAA, HeﬁTpaHLHaﬂ, meja0o4Has. PeaKLII/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAaHOBUTEILHBIC pCaKknuun

HeOpraHI/I‘IeCKaﬂ XHNUMMUA

2.1

Hemeramnsl. [Tonoxkenne HemetamwioB B [lepuoanyeckoil cucteMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa U OCOOCHHOCTH CTPOEHHUSI aTOMOB. Dusmueckue
CBOIMCTBa HEMETAJJIOB. AJJTIOTPOIUS HEMETAJUIOB (Ha MPUMEPEe KUCIOPOJia, CEPHI,

dbocdopa u yriepoaa)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJlOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHS) U UX  COCINUHEHUH  (OKCHIOB,
KHUCTIOPOJICO/ICPXKAIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COETMHEHUI
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Metamnsl. Tlonmoxkenue wmerauioB B [lepwogmueckoit cucteMe XHUMHUYECKHUX
annemeHToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UYEK
aToMoB MeTayioB. OO0mme Guznueckue cBoicTBa MeTalioB. CIUTaBbl METAJLIOB.

BHCKTPOXI/IMI/ILICCKI/Iﬁ pAx HaHpH)KeHI/Iﬁ MCTaJ1JIOB
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XUMHUYECKHE CBOWCTBA BAXHEUIIMX METAJUIOB (HATpUM, KalHil, KaJabIuH,
MarHui, aJllOMUHUH, IIUHK, XpOM, JK€JIe30, MeIb) U UX coeauHeHui. OOmue

CrocoOBI MOJTyUeHUs MeTaJI0B. [IpuMeHeHe METAJIIIOB B OBITY M TEXHUKE

2.5

I'eneTnyeckas CBSI3b HCOPraHNYCCKUX BCUICCTB, NPHUHAJICI)KAIINUX K pa3JINYHbIM

KJj1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecneucHUM 3KOJ'IOFH‘I€CKOI>1, BHGPFCTHHGCKOﬁ 151 HI/IHIGBOﬁ
6630HaCHOCTI/I, Pa3sBUTHU MCAWLIUHBI. IlousTue o HAay4YHBIX MCTOJaX IO3HAHUA

BCIICCTB U XMMHNYCCKUX peaKLlI/Iﬁ

3.2

[IpencraBienust 06 OOIWIMX HAayYHBIX MPHUHLMIIAX MPOMBIIUIEHHOTO IOJTYYEHUS
BAKHEHIINX BelECTB. YenoBEK B MUpE BEUIECTB U MATEPHANIOB: Ba)KHEHIIME
CTPOUTENbHBIE MaTepHaNbl, KOHCTPYKLIIMOHHBIE MaTe€pHaibl, KPacKd, CTEKIIO,
KepaMHuKa, MaTepuayibl NIl 3JEKTPOHUKH, HAaHOMAaTEpHajbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI0OpEHUs
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XuMUS ¥ 3I0pOBbE YEIOBEKA: IMpaBHJIA MCIOJIb30BaHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS MIPEMApPaTOB OBITOBOM XUMUU

B IOBCEIHEBHOM KU3HU







