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10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHn4ecKo XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYeCKUX BellecTB. ['omosorus, usomMepus. XuMH4ecKkasi CBs3b
B OPTAHUYECKUX COEAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBA3U.

[IpeacraBinenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUHN (CUCTEMaTHyecKasi) U TPUBHAIIbHbBIC
Ha3BaHUS BAKHEUILINUX MIPEACTABUTENIEH KIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
O3HAaKOMJICHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPAIICHUI0 OPraHUYECKHUX
BEIIECTB MIPU HarpeBaHuu (I1aBjieHUe, 0OYTJIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTtaH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHUs U TOPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN pANl. DTUIEH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPHU3AIIHNH ), TIOJIyYeHUE U IPUMEHEHUE.

Anxanuensl: OytaaueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaxKHEHIe
XUMHUYECKUE CBOMCTBA (peaxms MOJIMMEPU3AITUN). [Tonyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
ALleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
dusnueckue W XMMHUYECKHE  CBOMCTBa  (peakIMud  TUJPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYECHHE UM TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, gusuueckue u Xumuueckue ceoucmea (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJICKALMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 €€ mpoucxoxnenue. CrocoOs! nepepadboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUil), mupoiu3. [IpoayKTsl
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTU W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAaKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJI YIJIEBOAOPOJIOB U
raJIOTEHONPOU3BOHBIX, TMPOBEACHUE IPAKTUYECKOW paOOTHI: MOIydeHUE
JTUJICHA U U3yYEHHE €TO CBOWCTB.

Pacuérnble 3anaumn.




Bbluucienuss mo ypaBHEHUI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIUU IO H3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucaopoacoaepxxamme opranudeckne coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHI. METaHOA W ATAHOJ: CTPOCHHE,
du3nueckue M XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), MpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHEe MeTaHOIa 1 9TaHOJIa HA OPTraHU3M YeJIOBeKa.

MHoroaroMHble CHUPTHL. DTHICHIVIMKOJIb W [JIMIEPUH: CTPOCHHE,
¢usznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTajlJlaMH, KaueCTBEeHHasl peakilisg Ha MHOTOATOMHBIE CIUpTHI). JlelicTBre Ha
opraHusM uesnoBeka. [[pumMeHeHune raunepruHa U STUICHTIIMKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbl, (U3MUECKME M XWMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpaerunibl U kemowusl. DopMalbIEruja, aneTalbJCTU: CTPOCHUE,
du3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKllMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIC PEAKIIUH ), OJyUYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [ KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue U
npuMmeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIIIUX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLIEE JIEUCTBHE.

Cnoxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaposnus
cnoxubiX dpupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornyeckas poJib KUPOB.

VYrineBonpl: cocraB, KiIaccupUKalMs ~ yIrIeBOJOB (MOHO-, JHU- U
noimMcaxapunbl). [JOko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), oxucinenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bI), HAXOXK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3HI.

Kpaxman u nemmrono3a kak npupoaHbie nmoumepbl. CTpoeHne Kpaxmaia u
eJUTt0NI03bl.  PU3NYecKre M XMUMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCneprUMEHTAIbHBIE METOJAbl M3Yy4YEHHUs BEIIECTB U WX TMPEBPAICHUN:
poBe/ieHne, HAOMI0/IEHNE U OMUCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHBIC PEAKIIMUA OJTHOATOMHBIX CIUPTOB (OKUCICHUE ITAHOJA
okcugom meau(ll)), MHOroaToOMHBIX CIMPTOB (B3aUMOJCHCTBUE TIUIEPUHA C
ruapokcunom Mmeau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l) u runpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJIHOTO BEIIECTBA WM TMPOAYKTAa PEAKIUU IO H3BECTHHIM
Macce, 00bEMY, KOIMYECTBY OJHOTO W3 HMCXOJHBIX BEIIECTB WJIM TPOTYKTOB
peakiun).

A3oTcopeprKkale OpraHu4ecKue COeTMHECHMUSI.



AMUHOKHUCIOTBI ~ Kak  aM(pOTepHble  OpPraHWYECKHE  COCTUHCHWS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYIISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEIKOB:
THJIPOJIN3, ICHATypaIlusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

OKCnepUMEHTAIbHBIE METOJAbl M3Yy4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCEIKOB
NIpU HarpeBaHUH, [IBETHBIE PEaKIIUN OCITKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMED, TIOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPH3AINH, CPETHSSI
MoJIeKyJisipHass Macca. OCHOBHbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISPHBIX
COCTMHEHUH — TIOJTMMEPHU3aINs U TIOJTUKOH/ICHCAIINS.

OKCnepUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUM, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAY4YHbIC TMIOHSTHSA: SIBJIICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, Kiaccudukaius, MepuoguIHOCTb,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKya,
ASHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TOJE3HbIE HNCKOMAeMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IMHTAHMUS,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenaparThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI »leMEHT. ATOM. Sapo aToma, H30TOMbBL. JIEKTPOHHAS
000J109Ka. DHEPreTUUYeCKUe YPOBHHU, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeiesIeHUs MIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamyeckas cucTeMa XHUMHUYECKHX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
Ilepuoanueckort cucteMbl xumudeckux sneMmeHToB J[. WM. MengeneeBa ¢
COBPEMEHHOM TEOpHEH CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB W 00Opa3yeMbIX WMHU MPOCTHIX U CIOKHBIX



BEILIECTB [0 TpynInaM M MNepHoJaM. 3HAYEHUE MEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHMHUYECKAsl CBSA3b. BHABI XHUMHYECKOW CBS3U
(KoBayieHTHAsl HEMOJSIPHAs U TOJIApHAs, HOHHAs, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBIH M JOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTh. DNEKTpOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HWIBI  KPUCTALNIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAMHEHUM. Homenknatypa
HEOPraHMYECKUX BEMIECTB. | e€HeTHuecKas CBA3b HEOPTraHUYECKUX BEILECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM U OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMUUECKUX PEAKLIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
OOpartumble peakinuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIOINIME HA
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruanus. CUIbHBIE W CJa0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpAJIbHAS, IIEJIOYHAS.

OKHUCAUTETBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M UX IPEBPALICHUIL:
neMoHcTpanus Tadmui «lleproguyeckas cucremMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, u3yueHue MOJIEICH KPUCTAUIMYECKUX PEIIETOK, HAOI0IEHNE
U OINHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3iioKeHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPA, OINPEHCIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEJICHHUE MPAKTHUECKOW paboThl «BrusHue pazmuyHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUN.

Pacuérnble 3anaumn.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKUX pEaklHii, B TOM 4YHUCIE
TEPMOXUMHUYECKHE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHSATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3rmemeHToB JI. V1. MenzaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
dusnueckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (HAa TMpUMEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TaJOr€HOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKATUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.

Mertamnsl. [lonoxenune metamios B [lepuoanyeckoit cucreme XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
00oouek atToMoB MeTaiioB. O0mue Gpuznueckre cBoiicTBa MeTaioB. CIIIaBbl
METAIJIOB. DJIEKTPOXUMHUYECKUN PSAJT HAPSKEHUI METaJIoB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HaTpWil, Kajaui, KaJablUi,
Mar"ui, aJlOMUHUHN, IIUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUM.



OO6mue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUN:
U3Y4YeHHUE KOJUICKIIMU «MeTaIbl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ayd, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4YeCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeriecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJUUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEaKIMU BEIECTB,
pacué€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIIU
OJIHO M3 BEIIECTB UMEET IIPUMECH.

XHUMHS U JKU3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, YHEPTETHUYECKOM U TTUIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBL. [IOHATHE 0 HayYHBIX METOJaX MO3HAHUS
BEIIIECTB M XMMUYECKUX PEAKIINIM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJTYy4YEeHHUS BaXKHEHIITNX BEIIECTB.

UenoBek B MHpE BEUIECTB M MaTEPHUAIOB: BAXKHEUIIHNE CTPOUTEILHBIC
MaTtepuaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKd, CTEKJIO, KepamuKa,
MaTepHuaibl s SJICKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYE€CKUE U MUHEPAJIbHBIC
yI00peHus.

XUMHUSI ¥ 3JJ0pOBbE YEJIOBEKA: MpaBUJIa MCIIOJIB30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MacCHOTO HCIIOJIL30BaHUS IIPENapaToB OBITOBOM
XUMHH B ITOBCEIHEBHOMN KU3HHU.

MexXnpeaMeTHBIE CBSI3H.

Peanm3zanust MeXOpeAMETHBIX CBSI3eHM NpH  M3y4YeHUH OOImeH u
HEOpraHuyecKol XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK M TIOHATHH, SBISIOMIUXCS
CHCTEMHBIMHU JJIs1 OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiaccHuKamus, IEepUOIUIHOCTh, HaOII0ICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBIICHHUE.

®dusuKa: Matepus, dHEPrus, Macca, aToMm, 3JIEKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, PaJWOaKTUBHOCTb, MOJIEKYJa, DHEPreTUYECKUN YPOBEHbD,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (HU3UUYCCKHE
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusMm, 3KocucTema, Ouocdepa, MakKpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadms: mMuHEpasbl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAeMbIe,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYECKas MIPOMBIIIJIEHHOCT, METaJLTyprus,
MPOM3BOJICTBO CTPOUTEIIbHBIX MaTepHUaoB, CEJILCKOXO03SIHMCTBEHHOE
MPOM3BOJICTRBO, MMUIIEBas MIPOMBIIIJIEHHOCT, (dhapMareBTHUYSCKAs
MIPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHUYECKHUX IPerapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepuasoB, AJIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHUSA IIPOI'PAMMDLI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOy4JaronMMHUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYyYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpEaMETa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
o0II1ecTBE HOPMaMH U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIMMHU MPOIECcCam
CaMOIIO3HAHUs, CaMOpPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHbHOCTH
0Oy4Jaronuxcst o peaar3alii MPUHATHIX B 00IIECTBE 1IEHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUJOB YUEOHOU IEATETLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKH €CTh PE3YJIbTaT



JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIUBBIX OKCIIEPUMEHTAIBHBIX TOHUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEAEHUE U MOCTYIKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOro u 0Oe30rmacHoro obpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TOBEJCHUSI B CUTYaIUsX, YTPOKAIONIMX 3J0POBBIO0 U JKU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JeSTeIbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPUECKOM M JPYruX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inyHOro pojia, B
TOM YHUCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaEKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XMMUHU, UHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIUMATIBHOU CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCALIMX BpEI OKPYXKAIOLIEH
MIPUPOHON Cpesie, YMEHHUS TPOTHO3UPOBATH HEOIATOMPHUSTHBIC IKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPETOTBPAILATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHON



NPAaKTHKE, CHOCOOHOCTH W YMEHHSI AaKTUBHO TIPOTHUBOCTOSTH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAITMOHATEHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEIOCTHOTO
IPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOU
UBWIM3AIMHA: B €€ TYMaHHUCTHYECKOW HAIPaBICHHOCTH W BaXHOW DO B
CO3aHMM HOBOW 0a3bl MaTEpHATbHOW KYJIBTYPHl, PEHICHHH TJI0OATBHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUICCKOM,
NUIIEBOM U DKOJIOTMYECKOM  Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreueHnr yCIOBHM YCEIIHOTO TPyAa U SKOJOTUYECKA KOMGMOPTHOM KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIEr0 MHUpa U MPOUCXOASANIMX B HEM H3MEHEHUM, YMEHHUS JelaTh
000CHOBaHHBIE 3aKIIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3ZHEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSM  TpyAa B  pa3iIuuHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CpPeAHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOyUYAIOIIUXCS
MEKIUCLIUTUIMHAPHBIE (MeXnpeaMeTHBIE) oOlLIEHayYHbIE NOHSATHS,
OTpaXKAIOUIUE IEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEHOBaHUE, HAONIOJCHHE, N3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHUBHBIE, PEryJATHUBHBIE), oOecreunBaromuye (HOpMUpPOBAHUE
(GyHKIIMOHATBLHON TPAMOTHOCTU U COIUAIBHONM KOMIIETEHIIMKM O0YyJarOIIuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAJTbHBIMU
y4eOHBIMM  T1O3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISATHBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEACATh LEIN JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIBHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATH UX B3aMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS IS OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE PaCCYXKICHUS (MHIYKTUBHBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpPHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CHMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CMMBOJI) DJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEAKIMH — TMPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh HAa3BAaHHBIE MOJICIIbHBIC
MPEJCTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKIIUH.

2) 6a30BbIE HCCJIEI0BATEIbCKHE IeHCTBHUS:

BJIaJICTh OCHOBAMHU METO/IOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIIBHO C(OPMYITMPOBAHHBIE BOMIPOCH B KayeCTBE
WHCTPYMEHTA TTO3HAHUS U OCHOBBI JIUIT (POPMHUPOBAHUS THIIOTE3HI IO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBHOIO IIJIAHUPOBAHUS U IPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpoIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro  pe3yJbTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABl OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NEeSATETLHOCTH, MPOSBISTh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/IOB TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCSA B PA3NIMYHBIX HWCTOYHHMKAX WHopManuu (HAy4HO-
MOMyJISipHAsl JINTepaTypa XUMHYECKOTO COJCp>KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHATM3UPOBaTh HH(POPMAIIUIO PA3IUYHBIX BUIOB U (opm
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NpEICTaBIICHUs,  KPUTHUYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HEMPOTUBOPEUYUBOCTD;

(GbopMyIHpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IIPU MTOUCKE U
oTbope uHpOpMAIMK, HEOOXOJAMMOM JUIs BBINMOJHEHUS YYE€OHBIX 3a1ay
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMYy MpeCTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuei: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl,  aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJIATHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ JHayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHHOUN JIEATENbHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XUMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEILIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOBI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS MO3UIUI B X0J1€ 00CYXKICHHUS 1 OOMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, OMNpeesiss e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJiaraéMblii aJIrOpUTM JCHCTBUN TIPH
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JICSATENBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOM TPAMOTHOCTH, HEOOXOMMMOW [JIsl PEIICHUS MPAKTUYCCKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0oiouka aTroma, MOJEKYyJia, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTD,
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XUMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHas  Macca, MOJIAPHBIA  OO0BEM,  YIJCPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
P, TOMOJIOTH, YTJIEBOJAOPOJBI, KHCIOPOI U a30TCOMACPIKAIIUE COCTUHEHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCTUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHMS, JICKallMe B OCHOBE TIOHUMAaHUS
NPUYUHHOCTH W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJIYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIIINX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBISITh XapaKTePHBIC MPU3HAKA MOHITHA,
yCTaHaBIIUBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSTHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILICHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJIs
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH IPUHAIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpEAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIILHbBIE
Ha3BaHUS OTNIETBHBIX OPraHUYECKUX BEUIECTB (ITWIJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHasl KHCIJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa misi OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
bu3nuecKkrue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMUHbIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, TWICH, NPOIUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUJICHTJIMKOb,
TJIAIEepYH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIFOKO3a,
Kpaxmayi,  I[eJUI0JIO3a,  aMHUHOYKCYCHasi — KHCJOTa),  WLIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKJy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MPAKTUIECKOE IPUMEHEHHE MMPOAYKTOB MEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMK MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);
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c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
INPUHATHS PEIIEHUH B KOHKPETHBIX J>KM3HCHHBIX CHUTYaIlUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIleCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMU IO BBITTOJHEHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHUE OTUJICHA M U3YyYEeHHE €ro CBOWCTB, Ka4YeCTBEHHBIC pPEAKIINH
OpPraHUYeCKUX BEIECTB, JCHATypalus OCJIKOB MpHU HArpeBaHUH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MMACHOCTU TPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTH BHIBOJABI HAa OCHOBE 3THUX
pPE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCT, YMEHUU  COOMIOJaTh  MpaBUJia  SKOJOTUYECKU
I1EJI€CO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JIEATENLHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpebl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPraHU3MBI OMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbicl nokaszatens [1/IK, mosicHaTh Ha mpumepax crnocoObl
YMEHBIICHUS U TPEIOTBPAIICHUS MX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YEJI0OBEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUASAIIMX OOY4YalOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpaina nmma  3anumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOpMHUPOBAHHOCTh TNPEACTABICHUM: O XUMHUYECKOM COCTaBIISIOIISH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJIM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPENE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHYECKHH 3JIEMEHT, aToM, W30ToII, S-, p-, d-
ANIEKTPOHHBIE OpPOUTATU aTOMOB, MOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHWCJIECHHUS, XHUMHUYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs
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pelmETKa, TUIBl XUMUYECKUX PEAKIINHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS] IUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakliy, XUMUYECKOe PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHS M IPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MHUPOBO33PCHUYECKUE 3HAHUS, JIEkKAIIME B OCHOBE IOHUMAaHHS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCHOJIb30BAHUU
BaXHEUIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aHMMOCBSA3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUN XHUMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUUYECKUX BEIIECTB (yrapHblii ra3, yriIeKUCIbIM Ta3, aMMHUaK,
raméHas U3BeCTh, HETAIIEHAs] U3BECTh, IUThEBAs COJA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUW OIpPEACNATh BaJCHTHOCTh M CTEINEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBs3U (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) B
COCAMHEHUAX, THUMN KPUCTAIMYECKOW PpEIIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAITHYECKas ), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBAaTh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHEHMI (TPOCThIE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJIbI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSACHUTENLHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKHX 73JieMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPreTHUYECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTM HM3MEHEHUSI CBOMCTB XHMHUYECKMX DJJIEMEHTOB M UX
COCMHEHUN N0 Nepuoaam U rpynnaM llepuoanueckor cCucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIAATh CYIIECTBOBAHUE I€HETUYECKOMN CBS3U MEXAY HEOPTaHUYECKUMU
BEIIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEArMPYIOLIMX BEIECTB, TEIIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00pPaTUMOCTH
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHiI COCTABIIATH YPABHCHUS PEAKLHi PasiuIHbIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUYUTHIBAsA YCIOBUS, PU KOTOPBIX 3TU PEAKIUU UIYT 10 KOHIIA;
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c(hOpPMHUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4€CTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIESCTB, PACMO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH pacKpbIBaTh CYIIHOCTh OKHUCIHUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHUS AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCHMOCTb  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudyHbIX (PAKTOPOB; XapakTep CMeEUIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3ICUCTBUS (IPUHIIMI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeJKAIIME B OCHOBE MPOMBIIIEHHOIO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a
Takke CPOPMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
Ipu XUMHUYECKMX pEaKIMiX, MacChl BellecTBa WM 00BhEMA Ta30B IO
U3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce WIH O00BEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOrO 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOMaTh  TpaBUja  IOJIH30BAHHS
XUMHUYECKON TIOCy/ol M J1abOpaTOPHBIM O0OpYJIOBaHHMEM, a TakXKe MpaBuja
oOpallleHHs C BeIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEpUMEHT (Pa3yioKeHHUE MEPOKCH/Ia BOJAOPO/Ia B IPUCYTCTBUHU KaTaIU3aTopa,
OIIPENICJIEHUE CpEIbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAILHOTO
WHIUKATOpa, BIHMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1Mo TemaM «Mertammmel»y u  «Hemeramiel»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH MNpHU OOpaIieHun ¢
BCIIECTBAMU M J1A0OpAaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUUYECKOTO JKCIEpUMEHTa B ()OpMe 3allMCH YpaBHEHUH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAJIM3UPOBATh XUMHUUYECKYFO
uH(pOpMaIMIo, IOIyYaeMyl M3 pPa3HbIX HCTOYHHUKOB (CpeJcTBa MacCOBOM
KOMMYHUKaIU, THTEpHET U JpyTHX);

chOpMHUPOBAHHOCTh YMEHHMH  COOMIOJaTh TMpaBWiIa  AKOJOTHYECKU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNAaCHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHuMas cmbic  Tokazatens IIJIK, moscHAT, Ha mnpuMepax CrocoObl
YMEHBIIICHUSI U TPEJOTBPALICHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

15



JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMHAYECKUX dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH

11

[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTPOEHUS
OpPraHUYECKUX
coenuHeHu A. M.
bytneposa

bubmmorexa [{TOK https://m.edsoo.ru

Uroro no pazgeny

Pa3nen 2. YraeBonopoabt

2.1

IIpenenbubie
YIII€BOAOPOABI —
AJIKaHbI

bubmmoreka [{OK https://m.edsoo.ru

2.2

Henpenensabie
YII€BOIOPOIBI:
QJIKEHBI,
aJIKaJUECHBI,
AJIKVHBI

bubmumoreka [{OK https://m.edsoo.ru

2.3

Apomarnyeckue

bubmmoreka [{OK https://m.edsoo.ru
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yTJ1€BOJIOPO/IbI

[Ipupoansie
2.4 HCTOTHHIKH 3 1 bubnmrorexa LIOK https://m.edsoo.ru
YIJ1€BOJIOPOAOB U
ux nepepadoTka
Uroro no pazgeny 13

Paznea 3. Kucaopoacoaepskamue opranu

YeCKHue CoecAMHECHUus

3.1 Cruptel. ®enon 3
AJLIeruael.
Kap6
3.2 APOOHOBRIL 7 bubmmoreka [IOK https://m.edsoo.ru
KHCJIOTBI.
Crnoxuble 3(upbl
3.3 YrneBoasl 3 2 bubnurorexa LIOK https://m.edsoo.ru
Hroro no pazgeny 13

Pasnen 4. AzoTcoaep:kamm

€ OPraHnveCKue COCIUMHCHUSA

AMUHBL.
41 AMUHOKHUCIOTHI. 3 bubmmoreka [{OK https://m.edsoo.ru
benkn
Hroro no pasneny 3

Paspnen S. BeicokomMoJieKy IsIpHbIe COeIHHECHUS

IT .
5.1 HACTMacCeH! 2 bubmmoreka [{OK https://m.edsoo.ru
Kayuyku. Bosnokna
Hroro no paszneny 2

18




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34
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11 KIIACC

HaunMeHoBaHMe KoanuectBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3/iesioB U TeM KoHTpoabHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NMporpamMmbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
I1
1.1 epuOIHHeCkat 3 bub6mmoreka [IOK https://m.edsoo.ru
cucrtema
XUMHUYECKHUX
sneMenToB [. W.
MenneneeBa
CrtpoeHue BeliecTna.
1.2 Muoroo6pasue 4 bubnunoreka LIOK https://m.edsoo.ru
BELIECTB
X ecKue
1.3 HIMITHACCRH 6 1 bubmmoreka [{TOK https://m.edsoo.ru
peakuuun
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasuis 1 bubmoreka [ITOK https://m.edsoo.ru
2.2 Hemeranmnsi 1 bubmuoreka [{OK https://m.edsoo.ru
C
2.3 b 2 bubmmoreka [{OK https://m.edsoo.ru
HEOPTraHUYECKHUX U

20




OPraHUYECKHUX

BCILICCTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XHUMHS U )KH3Hb 4 bubnmrorexa LIOK https://m.edsoo.ru
Htoro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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