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COILEPKXAHUE OBYYEHMUSA
10 KITACC
OPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBbI OPraHNYECKO XUMHUH

[Ipeamer opraHudeckol XWMHH: €€ BO3HMKHOBEHWE, PAa3BUTHE M 3HAYCHUE B
NOJYYEHUH HOBBIX BEIIECTB W MAaTEpUAIOB. Te€opusi CTPOEHUA OPraHUYECKHX
coenunennii A. M. BbytnepoBa, e€ ocHOBHbIE MoyokeHUsI. CTpyKTypHbIE (OPMYJIbI
OpraHUYeCcKUX BellecTB. ['oMonorusi, u3omMepus. XMMHUYECKAsl CBSI3b B OpPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o KiIacCU(PUKAMU OpPraHMYECKUX BemiecTB. HomeHkmarypa
OpraHUYeCKUX COEAUHEHUH (CMCTEeMaTUyecKas) U TPUBUAIbHbIE Ha3BaHUS Ba)KHEHIINX
IIPEICTaBUTEIIEH KJIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE  METOJABl M3Y4YEHMS BEIIECTB W HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C 00pa3llaMu OPraHWYeCKHX BEIIECTB M MaTepualaMH Ha MX OCHOBE,
MOJEJIIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJEHHE U  ONHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILCHUIO OPraHUYECKUX BELIECTB IIPU HATPEBAHNUN
(naBrieHue, OOyTJIMBaHUE U TOPEHHUE).

Yruaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psAf. MeTaH u 3TaH — NMpoCTenIne
OpEICTaBUTENIN AJIKAHOB: (PU3MUECKUE U XMMUYECKUE CBOMCTBA (peaklMy 3aMEUIeHUs U
TOpeHMs), HaX0XKJIeHUE B PUPOJIE, OITyUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKHMH pAld. OTWIEH M MPOMHIECH —
MPOCTEUIINE MPEICTABUTENN AJKEHOB: (DU3UYECKHME U XUMHUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHUS M TOJMMEPHU3ALNH),
[OJIy4EeHHE U IPUMEHEHHE.

Ankaguensl: OytaaueH-1,3 w MeTtunOyTaaweH-1,3: CTpoeHHe, BaKHEHIIHE
XUMHUYECKHE CBOMcTBa (peakuus mnonuMepusanuu). IlomydyeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB MU OCOOEHHOCTH CTPOEHMS, TOMOJOTUYECKHA psiA. ALETUIIEH —
MPOCTEUILINI MPEACTABUTEND AJIKMHOB: COCTaB, CTPOEHUE, (PU3MUYECKUE U XUMHUYECKUE
CBOWCTBa (p€akUMHU TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THUJpaTallid, TOPEHHUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocra, cTpoeHue, (U3NYECKUE U XUMUUECKHE CBOMCTBA (peaKIuu
TaJIOTEHUPOBAHMUSI M HUTPOBaHMS), MOJyYE€HHE U TMpUMEHeHue. Tonyon: cocmas,
cmpoenue, ¢uzudeckue U XumudeckKue ce0UCMEa (peakyuu 2ai02eHUpPOBaHUs U
HUMpPOBAHus), noaydenue u npumereHue. TOKCUYHOCTh apeHOB. ['eHeTHyeckas CBS3b
MEXY yIJIEBOJOPOAAMHU, IPUHAICKAIMMH K Pa3IMYHBIM KJIaCCaM.

[IpupoaHbie UICTOYHUKH YTI€BOAOPOAOB. [IpupoHblil ra3 U nmonyTHbIE HEPTIHBIE
ra3pl. Hed1b u €€ npoucxoxaenue. Crnocoosl nepepadoTku HeTHU: IEPErOHKA, KPEKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), mupoiu3. I[IpoaykTel mepepaboTKu HEPTH, UuX



MpPUMEHEHNWE B TPOMBINUICHHOCTH U B ObITy. KamMeHHBIM yromb W TPOIYKTHI €ro
nepepadoTKH.

DKCNEepUMEHTANIbHBIE METOAbl HW3YYEHHUS BEIIECTB M UX MPEBPAIlCHUIA:
O3HAKOMJICHHE C 0Opa3IaMu IUTacTMacC, KaydyKOB M Pe3uHbI, Koyuekuuu «HedTe» u
«Yronby, MOJECIUPOBAHUE MOJEKYJ] YIJIEBOJAOPOJOB U  TajJOreHONPOU3BOJHBIX,
IPOBE/ICHUE MPAKTUYECKOU PabOThI: MOJyUYEeHUE STUIICHA U U3yUYE€HUE €0 CBOWCTB.

Pacuérnbie 3anaun.

Boluncienus no ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCcTBa
UCXOJHOTO BEIIECTBA WJIM TMPOAYKTa pPEaKIMH [0 M3BECTHBIM Macce, OOBEMY,
KOJMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

Kucsiopoacoaep:kaniue oprannieckue coeIuHeHUs

[IpenenbHBIE OHOATOMHBIE CITUPTHL. METaHOJ U ATAHOJ: CTPOCHUE, (PU3UICCKUE H
XUMUYECKUE CBOWCTBA (pEaklMM C AaKTUBHBIMU METAJIaMH, TaJOr€HOBOJOPOJAMU,
ropeHue), npumMeHeHue. BogopoaHbie CBSA3M MEXAy MOJEKyldamMu crnupTtoB. JleiicTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaToMHbi€ CIUPTHL. DTUIECHTIIUKONIb U TIUIEPUH: CTpOEHUE, (PU3HUECKUE U
XUMUYECKHUE CBOMCTBA (B3aUMOJECMCTBUE CO IIEJTOYHBIMU METaJJIaMH, KadyeCTBEHHAas
peakuys Ha MHOTOAaTOMHbIE cnupThl). [leficTBue Ha opranu3M udenoBeka. IIpumenenue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XMMUYECKHEe CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue denona.

Anbnierusibl U kemoHsl. PopManbAeTUl, aleTalbIeTU; CTPOCHUE, PU3NUECKUE U
XUMUYECKUE CBOMCTBA (peaklMu OKHUCICHUS U BOCCTAHOBJICHHUS, KayECTBEHHBIC
peakIum), IoJIydeHHuEe U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAas U yKCyCHas
KHCJIOTHI: CTpOCHUE, (DU3NYeCKre 1 XUMUUECKHEe CBOMCTBA (CBOMCTBA, OOIIKE JIJIs Kilacca
KUCJIOT, peakuus J3Tepudukanuu), MnoiaydeHue u npumeHenue. CreapuHoBas U
OJICMHOBAsI KUCJIOTHI KaK MPEJACTaBUTENIM BBICIINX KapOOHOBBIX KUCJIOT. MblIa KaK COJv
BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE IEHCTBHE.

Crnoxnble 3(UpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenune xupoB. bruonornyueckast posb KUPOB.

VYrineBonbl: cocTaB, Kiaccu(UKAIUs YIIIEBOJOB (MOHO-, JU- M TOJMCAXapHJIbI).
['moko3a — nmpocTeiimii MOHOCaxapH1: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (PU3nYecKue
U XUMHUYECKHE CBOMcCTBa (B3auMmojeicTtBue ¢ ruapokcuaom wmeau(ll), oxucienue
aMMUa4YHBIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBieHHe, OpOXKEHUE TIIOKO3BI),
HaxOXXJEHUE B MPHUPOJE, MpUMEHEHUe, Onomorndeckas poiib. DotocuHTe3. DpykTo3a
KaK W30MEP TITIOKO3HI.

Kpaxman u 1memnono3a Kak mOpupojHbie mnosmuMmepbl. CTpoeHHE Kpaxmalia Hu
1esuToa03bl. dusznueckue U XMMUYECKUE CBOMCTBA Kpaxmaina (TUIpoJin3, KadeCTBeHHAs
peaKIus ¢ UOJ0M).

OKCIIEpUMEHTAJIbHBIE ~ METOABbl HM3y4Y€HUsI BEIIECTB M UX MPEBpaAlICHUN:
MIPOBE/ICHNE, HAOMIOACHUE U OMMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB,
KAueCTBEHHbIC PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHCIEHHE OTaHOJa OKCHUIIOM
meau(1l)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TIULEPUHA C THAPOKCUAOM




meau(Il)), anpmernnoB (OKuCIeHHWE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l) wu
ruapokcugom  meau(Il), B3aumojaelicTBME Kpaxmajia C€  HOAOM), MPOBEJICHHE
PaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaun.

Boluncienus mo ypaBHEHHUIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOTO BEIIECTBA WJIM TMPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, O00BbEMY,
KOJMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM MPOJIYKTOB PEAKIINH).

A30Tcoziepxalme OpraHnyeCcKUue COCTUHEHUS.

AMUHOKHUCIIOTBl Kak aM{@oTepHble opraHudeckue coeauHeHus. Dusuueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIIMIKMHA). bruonornyeckoe 3HaYeHHE
aMuHOKHUCIOT. [lentuel.

benkn kak mNOpUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAsA CTPYKTypa O€IKOB. XMMHUYECKHE CBOMCTBA OEIKOB: THAPOIIN3,
JIeHaTypalus, KaUeCTBEHHbIE PEaKLUU Ha OCJIKU.

OKCHEpUMEHTAIBHBIE  METOJABl M3Y4YEHMS BEIIECTB W MX IPEBPAILCHUM:
HAOJIOJICHUE W ONUCAHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEIKOB IpHU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMo1eKyJIsIDHBIE COEIMHEHUS

OCHOBHBIE TIOHATUS XHWMHH BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALINN, CPEAHAS MOJIEKYJISIPHASI Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHM — IOJIMMEpU3ALMS U
MOJINKOHICHCALHSL.

OKCIEpUMEHTAIbHBIE METOABl HW3YYEHUs BEIIECTB M HUX MPEBPAILECHHIA:
O3HaKOMJIEHHE C 00pas3llaMu MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIJaCTMAcce,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXnpeaMeTHbIX CBSI3€d MpHU U3YYEHUU OpraHudyecko xumuu B 10
KJlacCe OCYILECTBISETCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W IOHATHMN, SIBJISIOIIUXCS CHCTEMHBIMU Ul OTHENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1muMe ecTecTBEHHO-HAYYHbIE TMOHATHS: SIBJIIEHWE, Hay4HbId (akT, rumnoresa,
3aKOH, TEOpHs, aHaJIu3, CHUHTE3, Kiaccu(uUKalus, TEepUOAUYHOCTh, HAOIIOJEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHHE.

®duzrka: MaTepusi, SHEpPrus, Macca, aToM, HJIEKTPOH, MOJIEKYJa, YHEPreTUYECKUn
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHME BEIECTBAa, (PU3NYECKHUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS.

buonorus: kierka, opraHu3Mm, Ouochepa, OOMEH BEIIECTB B OpraHu3Me,
dboToCcHHTE3, OMOJIOTMYECKU aKTUBHbBIE BEIECTBA (OCJIKH, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepasnbl, TOpPHBIE TOPOJbI, MOJIE3HBIE MCKOIMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: NUIIEBble MPOAYKTHI, OCHOBBI PALMOHAJIBLHOTO MUTAHHUSA, MOIOIINE
CpEelCTBa, JIEKAPCTBEHHbIE U KOCMETHYECKHUE Mpenaparbl, MaTepHaibl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBIIAA 1 HEOPITAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMMU

XuUMHUECKUI 3reMeHT. AToM. Snpo aTtoma, M30TOIBI. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTUUecKue YpPOBHHU, MOIYPOBHH. ATOMHBIE OpOWTaNIU, S-, P-, d- DJIEMEHTHI.
OcobOeHHOCTH pacnpeeieHus JIEKTPOHOB MO OpOUTAJIsIM B aTOMaXxX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOI0B. DIIEKTPOHHAS KOH(PHUTYpaIHs aTOMOB.

[lepnognuecknii 3akoH U Ilepuoanueckas cucreMa XUMUYECKUX 31eMeHTOB JI. 1.
MenpneneeBa. CBs3b NEpUOAMYECKOrO 3aKoHA U [lepuonnyeckoil cucTeMbl XUMHUYECKUX
anementoB JI. WM. MenneneeBa ¢ COBpPEMEHHOM TEOpPHUEHM CTPOCHHMS AaTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHUX JJIEMEHTOB W 00pazyeMbIX HMU
IPOCTBIX M CJIOKHBIX BEIIECTB IO TpynnaM M IepuoiaM. 3HAYEHUE MEPHUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrtpoeHnue BeniecTBa. XUMUYECKas CBsI3b. Bubl XUMUYECKON CBSI3U (KOBaJICHTHAS
HEMOJIsSIpHAass W TOJsSpHAs, WOHHAasA, MeTauinueckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHOM XMMHMUYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-aKIENTOpHbIN). Bomopoanas
CBSI3b. BalleHTHOCTh. DJIEKTPOOTPULATENBHOCTh. CTeneHb OKUCIeHUs. VOHBI: KaTUOHBI
Y AaHUOHBI.

BemecTtBa MOJNEKYISPHOTO M HEMOJIEKYJSIPHOIO CTPOECHMSA. 3aKOH IOCTOSHCTBA
COCTaBa BEHIECTBA. THIbI KPUCTALINYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIA KPUCTALUIMYECKOU PELIETKH.

[TonsiTne o pgucnepcHeIX cucTtemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 101 BelecTsa B pacTBope.

Knaccudukaiusa nHeopraHmdeckux coequHeHuid. HoMmeHkIaTypa HEOpraHMYEeCKUX
BEIIECTB. ['‘€HeTMUECKas CBSI3b HEOPTaHWYECKUX BEIIECTB, MNPUHAIICKANMNX K
pPa3IMYHBIM KJIaccaM.

Xumnueckas peakius. Kinaccudukaiys XuMUYecKUX peakiivii B HEOPraHUUECKOU U
OpPraHMYECKOM XHMMHUHU. 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALIECHUS SHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (akTopoB. OOpaTHUMbIC
peakunu. Xumuueckoe paBHoBecue. DakTopspl, BIMAIONIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [Hlarense.

Dnektponutuueckas nuccouuanusa. CunbHble W cnabble 3nekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTpaIbHas, EIOYHAS.

OKHMCIHUTENTEHO-BOCCTAHOBUTENBHBIE PEAKIIUU.

ODKCHEPUMEHTAJIbHBIE METOJIbl  M3YYEHHS BEIIECTB M WX MPEBpALCHUM:
neMoHctpanus Tabmui «lleprogumyeckas cuctemMa XuMHYecKux djeMmeHToB J[. U.
MenneneeBay, H3y4YeHUE MOJACICH KPUCTAUIMYECKUX PEMIETOK, HAOMIOJEHUEe U
OMKCAHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3iokKEeHUE NEPOKCHUAA
BOJIOpPO/Ia B INPHUCYTCTBHM KaTaau3aTopa, ONPEAEIIEHUE CpPeabl PACTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCATHHOTO WHJMUKATOPA, PEAKIMH WOHHOTO OOMEHa), IMPOBEIECHUE



MpakTH4ecKoM paboThl «BnusHue pa3iauyHbIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaKuum».

Pacuérnrlie 3amaun.

Pacuérel mo ypaBHEHHSIM XMMHYECKUX PEAKIUH, B TOM YHUCIE TEPMOXUMHUYECKUE
pPacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel. [lonoxxkenune HemeramwioB B llepuonnueckon cucremMe XMMHYECKUX
sanemenToB JI. V1. MenneneeBa 1 0COOEHHOCTH CTpOeHHsI aTOMOB. DHU3UUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPONUS HEMETAUIOB (HAa MpUMeEpe KHUCIopona, cephl, docdopa u
yTIepo/a).

XUMHUYECKHE CBOMCTBA BaXKHEUIIUX HEMETAJIOB (TajJOreHOB, Cepbl, a3oTa,
docdopa, yriepona u KpeMHHUS) U UX COCTUHEHUU (OKCHUIIOB, KHCIOPOCOAEPIKAIIIX
KHCJIOT, BOJIOPOJHBIX COETMHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAJIJIOB U UX COCAMHEHUN.

Meramnel. [lomoxxkenme MetammoB B lleprognueckoil cuUCTEME XUMHYECKUX
sanemenToB JI. 1. MenneneeBa. OCOOEHHOCTU CTPOCHHUS IEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB.  OOmue  ¢usuueckue  cBoiicTBa  MeTaioB.  CruiaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN PSI HATPSHKEHUN METAJIIOB.

XUMHUUYECKHE CBOMCTBA BAKHEHIINX META/UIOB (HATpUM, KaJIUM, KAJIbIIUA, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O6mmue criocoObl mofydyeHus MetayioB. [I[pruMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbI U3yUEHUSI BEIECTB U WX IMPEBPALICHUI: U3yYEHUE
KOJUTeKIMKH  «MeTaJuibel W CIUIaBb»,  OOpaslloB  HEMETAJUIOB,  peElICHUe
AKCIIEPUMEHTANILHBIX ~ 3a]lad, HaOJI0JIcHUEe U OMNUCaHUE JIEMOHCTPAIMOHHBIX U
71a00pPaTOPHBIX OMBITOB (B3aUMOICHCTBUE THIPOKCUIA AIIFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0uei, KaueCTBEHHbIE PEaKIIMM Ha KATUOHBI METAIIJIOB).

Pacuérnblie 3anaum.

Pacuétel Macchl BemecTBa WM O00BEMA Tra3oB IO H3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacCEe WU 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEUIECTB, PACUEThHI
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OJJHO M3 BEIECTB
UMEET ITPUMECH.

XuMHuS U )KU3Hb

Ponp xuMum B 0O0ECIIEUEHHHM DKOJOTHYECKOM, JHEPreTHUYECKONW U IHIINEeBOM
0€30IacCHOCTH, Pa3BUTUU MeIUIMHBI. [[OHSITHE O HAYYHBIX METO/aX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOTYYCHUS
BAKHEUIINX BEILECTB.

UenoBek B MUpE BELIECTB U MATEPUAIOB: BaKHEUIIIME CTPOUTEIIbHBIE MATEPHUAIbI,
KOHCTPYKLIMOHHBIE ~ MaTepualibl, KpacKu, CTEKJIO, KepaMHuKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMAaTePHUaJIbl, OPraHUYECKUE U MUHEPATIbHbIE YI00pEHUSI.

XuMHsT W 300pPOBbE YEJIOBEKA: MPAaBWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia OE30MaCHOTO HCIOJIb30BAHUS MPENapaToB OBITOBONM XWMHH B
MMOBCEIHECBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.



Peanuzamnus MeXnpeaIMETHBIX CBSI3€H MpPU H3yUYEHUH OOIIeH M HEeOpraHMYecKOH
xumuu B 11 Kitlacce OCylIeCTBIIIETCA YEpe3 UCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX IIOHATUM, TaK W TOHATHM, SBILIIOIIMXCS CUCTEMHBIMU Ui OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOIO LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: HAyUHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIU3, CHUHTE3, KIacCU(UKaLus, [EPUOJUYHOCTb, HAONIOEHUE, OSKCIIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, JHEPIHs, Macca, aToOM, DJJEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIa, JHEPIr€TUYECKUN YpPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHo€ COCTOSIHME BEUIECTBA, (U3MYECKHUE BEIWYMHBI U EIUHUIBI HUX
U3MEPEHHUs, CKOPOCTb.

buonorus: xietka, opraHu3M, 3KOcHcTeMa, buocepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJIbI, IOJE3HbIE HCKONAEMbIE, TOIUIUBO,
PECYPCBL.

TexHosorus: XuUMHUYECKass MPOMBILIICHHOCTb, METAULypIrus, IPOU3BOACTBO
CTPOMTENIBHBIX ~ MAaTEpPUAIOB,  CEIILCKOXO3AWCTBEHHOE  IPOM3BOJACTBO,  IMIIECBasd
ITPOMBIIUICHHOCTb, (bapmaneBTUYECKas IIPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO
KOCMETUYECKUX  IPENapaTroB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTEpHUAJOB,
AJIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT Y.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS O0yYarOIIMMUCS
MporpaMM CpeAHero oOmiero oOpa3oBaHusi (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  Hay4yHo-MeToaumdeckoil OCHOBOM Il  pa3pabOTKH  IUIAaHUPYEMBIX
pE3yJIbTaTOB OCBOEHUS MPOrPaMM CPEIHEro O0IIero oOpa3oBaHUs SBIISAETCS CUCTEMHO-
NEeATEIIBHOCTHBIN MOAXOI.

B cooTBeTCTBMM € CHCTEMHO-ACATEIBHOCTHBIM IIOAXOJAOM B  CTPYKType
JMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS IpeaMeTa «XHUMHs» Ha YPOBHE CPEIHEro oOIIero
00pa3oBaHUsl BBIJICICHBI CIAEAYIOIINE COCTABISIOLINE:

OCO3HAHHUE OOYYAIOIIUMHUCS  POCCHUUCKOM  TIpaKJaHCKOM HJEHTUYHOCTH  —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4Kie MOTUBALMU K O0YyYEHHUIO;

[[EJICHAIIPABIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHHI JHMYHOCTHM Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAULIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTb M CIHOCOOHOCTh OOYyYaroUIMXCs PYKOBOJACTBOBATHCS B  CBOEH
NEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYILUMHU LEJTOCTHOU CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHHUS SKOJOTMYECKON KYJIbTYpPhl U CLIOCOOHOCTU CTABUThH LIENIU
U CTPOUTH KU3HECHHBIC TUIAHBI.



JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MpeIMeTa « XUMUs» JOCTUTAIOTCA B €IUHCTBE
y4eOHOM W BOCHUTATEIbHOW NESITEJIBHOCTH B COOTBETCTBUM C T'YMaHHCTHYECKHMH,
COLIUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U HJI€AIAMU POCCUHCKOTO
IPpaXIaHCKOTO OOIIECTBA, MPUHIATHIMU B OOIIIECTBE HOPMAMH U TIpaBUJIaMH TIOBEJCHUS,
CITIOCOOCTBYIOIIMMH  TPOIECCaM  CaMOIO3HAHUSI, CaMOPa3BUTHUS U HPABCTBEHHOI'O
CTAHOBJICHHUSI JINUHOCTU O00YYAIOIIUXCSL.

JluyHOCTHBIE  pe3ysibTaThl  OCBOCHHMS  mpeameTa  «XUMHUS»  OTpaKaroT
c(OPMHUPOBAHHOCTh  OIBITA IMO3HABATEILHOW ©  TPAKTUYECKON  JIEATEITHLHOCTH
00yyYaroIMXCsl MO peaau3aluy NPUHATHIX B 00I1IECTBE IEHHOCTEH, B TOM YHCJIC B YACTHU:

1) rpa:kaaHCKOT0 BOCIIUTAHUA:

OCO3HaHUS OOYYaIOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB M O0OSI3aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSAKY;

MPEACTABICHUS O COLIMAIBHBIX HOPMaXx U MPaBHJIaX MEKJIMYHOCTHBIX OTHOIIICHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEILHOCTH IMPU CO3JAHUU YUECOHBIX
MPOEKTOB, PEIICHUU YUYE€OHBIX U TO3HABATEIBHBIX 3a7ay, BBIITOJTHEHUU XHUMHUYECKHUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOM ESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUA:

IICHHOCTHOIO  OTHOIIEHHWSI K HCTOPUYECKOMY UM  HAYYHOMY  HACIIEIHIO
OTE€YECTBEHHON XUMUM;

YBOKEHHUS K TIPOILlECCY TBOpUECTBA B OOJACTU TEOPUU U MPAKTUUECKOTO
NPUMEHEHHUS! XHWMHH, OCO3HAHMS TOTO, 4YTO JOCTWXKEHHUS HAyKH €CTh pe3yJibTaT
JUTUTEIBHBIX HAOIOICHUM, KPOIOTIMBBIX dKCIEPUMEHTAJIBHBIX IMMOMCKOB, TTOCTOSIHHOTO
Tpya YYEHBIX U MPAKTUKOB,;

MHTEPECA W IO3HABATEIbHBIX MOTHUBOB B TMOJYYEHUH W MOCJIEAYIOIIEM aHAJIN3E
nH(pOpMaIuU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYyallU, CBS3aHHBIE C XUMHUYECKUMU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U
IICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE TMOBEICHUE U MTOCTYNKU CBOUX TOBAPHILEH C MO3ULIAN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIJIEICTBUN ATUX MOCTYIIKOB;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbS:

MOHMMAaHMS IIEHHOCTEN 3I0pOBOTO U 0€30macHOro 0opasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U TCUXUYECKOMY
30POBBIO;

coOmoaeHns TpaBui  Oe3omacHOro oOpallleHHMs C BellecTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAHUS IIEHHOCTH TMPAaBWJI WHANBUIYATHHOTO U KOJUIEKTHBHOTO O€30MacHOTO
MOBEJICHUA B CUTYALUSX, YTPOXKAOIIKX 3[I0POBBIO U )KU3HU JIIOJIEH;



OCO3HAHUS TIOCIEICTBUA W HENPUATHAS BPEIHBIX NPHUBBIYEK (YMOTpeOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YY4E€OHO-HCCIIEN0BATENBCKON JIEATEIIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTaHOBKM Ha AKTUBHOE y4YacCTHE B PEIICHUM MPAKTUYECKUX 3a1a4 COILMATIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3yUEHHUIO MPodeCcCruil pa3IunaHOro POia, B TOM YHCIIE
Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HAHUIN 110 XUMHUH;

YBAXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYaJbHON TpaeKTOpuU 0Opa3oBaHMs,
Oynymei mnpodeccur M peanu3alvu COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTpPeOHOCTEH
00I1IeCTBA;

6) 3K0JIOrMYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKH II€JIECOO0pPa3HOro OTHOIICHUS K TMPUPOAC, KaK MCTOUYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHMMAHUSI TJOOAJIBHOTO  XapakKTepa SKOJOTMYECKUX MpoOjeM, BIUSHUS
3KOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIILHOW CPEb;

OCO3HAHMUS HEOOXOJIMMOCTH HCIIOJIb30BAHUSL JOCTHUKEHUN XUMHUU JJIs PEIICHUs
BOMPOCOB PAMOHAIIBHOTO MPUPOIOMIOIB30BAHMUS;

AKTUBHOTO HENPUATHA ACHUCTBHM, NPUHOCAMIMX BpPEI OKPYKAIOIIEH NPUPOIHOU
cpele, yMEHHUS TPOTHO3UPOBATh HEOJArONMPUITHBIE HKOJOTHMUYECKUE TOCIIEICTBUS
PEAIPUHUMAEMBIX IEMCTBUM U MPEIOTBPALIATh UX;

HAJIMYKSL PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, HKOJOITMYECKOM KYJIbTYPHI,
ONBbITA JEITEILHOCTH JKOJOTMYECKON HAMPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TMO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAIIBHOW MPAaKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOoHH;

7) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CTeU(UKN XUMHUM KaK HayKd, OCO3HaHUS €€ poju B (hOPMUPOBAHUU
pallMOHAJIBHOTO HAyYHOTO MBIIUICHUS, CO3JJaHUM II€JIOCTHOTO TpeACTaBleHUus 00
OKPYXarIIEM MHUpPE KaK O €IUHCTBE MPUPOJAbI M YEJIOBEKA, B IMO3HAHUMU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHUu POoOJIeM COXPaHEHHSI IIPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAYMMOCTU XUMHUHM JIJISI COBPEMEHHOM ITUBHIIM3ALIUN: B €€
T'YMaHUCTUYECKON HAIpaBJICHHOCTH M BaXXHOW POJM B CO3JaHUM HOBOW 0asbl
MaTepUaIbHOW KYJIBTYpbI, PENICHUH TI00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEUYCCTBA — CHIPhEBOM, SHEPIECTHUCCKOM, TTUIIICBOM M DKOJOTHYSCKON OE30ITacHOCTH,
B Pa3BUTUU MEAUIIMHBI, O00ECIICUEHUH YCIOBUHM YCIEUTHOTO TPYyJAa U DKOJOTUYECKH
KOMQOPTHOM KU3HU KKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB IMO3HAHMS,
UCIIOJb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble
3HAHUA JJI1 aHAJIu3a U OOBSICHEHUS SBJICHUN OKPYXAIOIIEro MUpPA M MPOUCXOAIIUX B



HEM W3MEHEHHWH, yMEHHs JeiaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX
(aKTOB ¥ IMEIOIIUXCSI TAHHBIX C [EJIbI0 TIOJYyUEHUS JTOCTOBEPHBIX BHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS I PCIICHHS
po0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

WHTEpeca K TIO3HAHUIO U MCCIIEIOBATEIBCKON IS TEILHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CaM0O00pa30BaHUIO,
K aKTUBHOMY IOJyYCHHUIO HOBBIX 3HAHHWU IO XHMHH B COOTBETCTBHH C YKU3HCHHBIMHU
MOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMYHbIX cdepax MnpodeccuoHanbHO

JESATEIIBHOCTH.
METAIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yabTaThl OCBOEHUS yU€OHOro peaMeTa « XUMUs» Ha YPOBHE
CpenHero o0mero oopa3oBaHus BKIOYAIOT:

3HAYUMBbIE TUISt dbopmupoBaHUs MUPOBO33PEHUS o0y4Jaronmxcs
MEXKJIUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE) OOIIEHAYYHbIE TIOHSATHUS, OTPaXKaIOIIHUE
1IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpPa U CHEeIU(PUKY METOI0B MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPrus, SBJICHHUE, MPOLECC, CUCTEMA,
Hay4HbIN (haKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, UCCIEIOBaHUE,
HaAOJI0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC y4eOHbIC JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIEC,
peryisiTuBHbBIE), obecneunBaromuye (GopmupoBanue GyHKIHOHAIBHOW TPaMOTHOCTH U
COIMAJILHON KOMIIETEHIIMU 00YyUYaroIInuXCs;

CIIOCOOHOCTh OOYYAIOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpCaJIbHbIC YUeOHbIE IEUCTBUS B TTO3HABATEIILHON U
COLMAIBHOM ITPAKTHUKE.

MeTtanpenMeTHble pe3yabTaThl OTPAXKAIOT OBIAJCHIE YHUBEPCAIbHBIMU YUECOHBIMU
M03HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMH.

OBJageHNe YHUBEPCAJIbHBIMH Y4eOHBIMU NO3HABATEIbHBIMU /ICHICTBUSIMH:

1) 0a3oBble JJOrNYecKHe AeiCTBUSI:

CaMOCTOATENFHO (HOPMYIUPOBATH M AKTYaJIU3UPOBAThH MPOOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENATh UETU IeITEIbHOCTH, 3a/1aBasi HapaMeTPhbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTH PE3yJIbTaThl ICSITEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJb30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIIJICHUAS —
BBIJICISATh XAPAKTEPHbIE TMPU3HAKK TOHSITUM UM YCTAaHABIMBATHL WX B3aUMOCBSI3b,
MCIIOJIh30BaTh COOTBETCTBYIOIINE TOHSTHS [JIsi OOBSICHEHUS OTIEIbHBIX (AKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUS U KPUTEPHUU JJIs KJIACCU(UKAIIUU BEUIECTB M XUMHUUYECKHUX
peakuuii;

YCTaHaBJIMBATh MPUUYNHHO-CIEACTBEHHbBIC CBSI3U MEXKIY U3y4Ya€MbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKUE PacCyXJCHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M TIPOTHBOPEUMsI B PacCMaTPUBAEMBIX  SIBJICHUSX,
(GOopMyIMpPOBATH BHIBOJBI U 3aKITIOUEHUS;



IPUMEHATH B MPOLECCE MO3HAHUSA, HCIOJIb3YEMbIE B XUMHUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBBHIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK
(cumBOII) 3yleMeHTa, XUMHUYecKas (opmysa, ypaBHEHHE XMMHUYECKOW peakuuu — Mpu
pelIeHNN Y4YeOHBIX MO3HABATENBHBIX U MPAKTHUUECKUX 3a/ad, MPUMEHSITh Ha3BaHHbBIC
MOJENbHBIE TMPEICTABICHUS U1 BBISBICHHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBIE HCCIIEI0BATEIbLCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BEIECTB U XUMUYECKUX PEAKIINI;

GbopMyIMpOBaTh LENH W 33Ja4d MCCIEIOBAaHMSI, UCIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSTENIbHO CPOPMYJIIMPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS U
OCHOBBI 1711 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJCHUU;

BJIaJICTh HABBIKAMU CAMOCTOSITENIBHOTO IUIAHUPOBAHUS U IPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHMsI HAOJMIOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (opMynaupoBaTh OO0OOIICHUS U
BBIBO/IBI OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB MCCIECIOBAaHUSA, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

pUOOpETaTh ONBIT YYEHUYECKON HCCIEN0BATENIbCKON U MPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY MOMCKY METOJIOB PEIICHUs
OPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHHSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B Pa3jIMUHBIX HCTOYHMKAX MHGpOpManuu (Hay4HO-TOIYJIIpHas
JUTEepaTypa XUMHUYECKOTO COJIEp’KaHus, CIpaBOYHbIE MOcoOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3JIMYHBIX BUJOB U (OPM MpPENCTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUYNUBOCTH;

(bopMyIUpOBaTh 3alpPOCHl U MPUMEHSThH Pa3JIMYHble METOABI IPU MOUCKE U 0TOOpE
UHpOpMaIi, HEOOX0IUMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeieIEHHOTO TUIIA,

npuoOpeTaTb  OMNBIT  HCHOJb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMAJIbHYIO (HOpMY MpeacTaBiIeHUs HHPOpMaAIIUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3bIK B KAaYECTBE CPEJCTBA MpPH pabdOTe C XUMHUYECKOU
uH(popManuen: TpUMEHATh MEXIpeIMETHbIE (PU3NUECKHe U MAaTEMAaTUYECKHE) 3HAKU U
CUMBOJIBI, (POPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJNICTBA
HaIJIIIHOCTH.

OBianeHue yHuBepCcaJaIbHBIMU KOMMYHMKATHBHBIMHM AeHCTBUSIMM:

3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXXJaeMOH TeMbl B XOJie¢ AWaiora W/Wid
JTUCKYCCUH, BBICKa3bIBaTh HAEH, (HOPMYIUPOBATH CBOM MNPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TPE3EHTAUUEHd pPE3yJbTaTOB II03HABATEIBHOW JI€ATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBINOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTHUYECKOW paboThl MO HCCIEIOBAaHUIO CBOWCTB
U3y4YaeMbIX BEIIECTB, PeaM3allui YYEOHOro MpoeKTa U (OPMYIHPOBATH BHIBOJBI 110



pe3yibTaTaM TPOBENEHHBIX HCCICIOBAHUN TYyTEM COTJIACOBAHMS TIO3UIUH B XOJIE
o0CyXIeHHsI 1 0OMEHA MHEHUSIMHU.

OgiajeHne yHUBEPCAIbHBIMH PEryJsiTUBHBIMU JeHCTBUAMM:

CaMOCTOSITENIFHO ~ TUIAHUPOBaTh W OCYIIECTBISITH  CBOIO  IMO3HABATEIbHYIO
JCSTENIbHOCTh, OmpeAeNsass e€ TIeMd U 3aJadd, KOHTPOJUPOBaTh W 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH MPeIIaraeMblii aJITOPUTM JICHCTBUIA TIPU BBHITOJTHEHUN
y4eOHBIX W UCCIIENOBATEILCKUX 3a/1ad, BRIOMpaTh Hambonee 3(HPeKTUBHBIA CIOCOO MX
peIIeHus ¢ Y4ETOM MOTyYeHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATETRHOCTH Ha OCHOBE CaMoOaHaim3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHnyecKas XuMUsD» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPEJICTABIICHUNA O XMMHUYECKON COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MUPA, POJIU XMMUU B TIO3HAHUU SBJICHUM PUPOJIBI, B GOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYPbI JIMYHOCTH, €€ (PYHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOJIUMOMN
JUIS PEIICHUS] TPaKTUYECKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IPUPOIHOM CPELE;

BJIaJICHUE CUCTEMON XUMHUUYECKUX 3HAHUW, KOTOPasl BKJIKOYAET: OCHOBOIIOJIATAOIINE
MOHATUS (XMMUYECKUM DJIEMEHT, aToM, D3JIEKTpOHHas 000J0Yka aroma, MOJeKyJa,
BaJICHTHOCTh, JJICKTPOOTPUIIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmMyia
(pa3BépHyTasi U COKpamiéHHas), MOJib, MOJIIpHAs Macca, MOJISIPHBIA 00BbEM, YTIEPOTHBIH
ckelset, (GyHKIIMOHAIbHAS TPYIIIa, paJuKai, U30MepUsi, U30MEPhI, TOMOJIOTUYECKUHN PSI,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA M a30TCOAECpKAlMe COCAUHEHMs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHHS); TEOPUU U 3aKOHBI
(Teopust cTtpoeHus opranndeckux BeulectB A. M. byTinepoBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU; MUPOBO33PEHUECKHE 3HAHMUS,
JIS)KAIIME B OCHOBE IMOHMMAHMS NMPUYMHHOCTA M CHUCTEMHOCTH XWMHWYECKUX SBJICHUM,
(akTONOTMYECKHE CBEIECHHUS O CBOWCTBAX, COCTaBe, NOJYy4YeHHMH M O€30MacHOM
UCIIOJIb30BAHUU BAXKHEUIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JESATEIbHOCTU YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE TPU3HAKU TTOHSATHH,
YCTaHABJIMBATh HMX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COCAUHECHUM;

chOpPMHPOBAHHOCT, yYMEHUN HCIONB30BATh XWUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHHSI MOJICKYJISIDHBIX W CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIEHHOMN) (GopMy
OPraHUYECKUX BEUIECTB U YPABHEHHM XMMHUYECKHX PEAKUUM, U3TOTABIMBATh MOJEIU
MOJIEKYJl ~OPraHMYECKMX BELIECTB [UIA  WUIIOCTPAMU HMX  XHMHUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpPMHPOBAHHOCT, yYMEHUW  yCTaHABIMBATh MPUHAIJICKHOCTh HW3YUYEHHBIX
OpPTraHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHUIO K OMPEACIEHHOMY KIIAcCy/TpyImie



COeIMHEHHA  (YIJIeBOAOPOMABI,  KHCIOPOA M a30TCOAEp)KallUe  COEIUHEHHS,
BBICOKOMOJIEKYJIIDHBIE COEAVHEHHUs), JaBaTh KM Ha3BaHUS 1O CHUCTEMATUYECKOU
Homenknatype (IUPAC), a Takke NpUBOJIWUTH TpUBHAIbHBbIE Ha3BaHUS OTACIbHbBIX
OpraHUYeCKUX BEIECTB (STWUJICH, MPONUJIEH, alleTUJICH, ATWJICHIJIMKOJb, TIUIEPHH,
denon, dopmanbaerun, areTalbleruj, MypaBbUHAs KHUCJIOTa, YKCyCHash KHCIOTa,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAsI KUCJIOTA, TJII0K03a, PpyKTO3a, Kpaxmal, IeJIT0I03a,
TJIMITHH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEEIATh BUBI XUMUUECKOU CBSI3U B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIC);

chOpPMHPOBAHHOCTh  YMEHHSI TNPUMEHATHh IIOJIOKEHUS  TCOPUU  CTPOCHUS
opranudeckux BemiecTB A. M. byriepoBa s oObSCHEHHSI 3aBHCHUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTpoeHUE, (Ppusnyeckue u
XUMUYECKUE CBOMCTBA THUMUYHBIX MPEJACTABUTENICH pPa3IMUHBIX KJIACCOB OPraHUYECKUX
BelIeCcTB (MeTaH, ATaH, dTWJIEH, MPOIWIEH, aleTuieH, OytaaueH-1,3, MeTmiOyTaaueH-
1,3, OeH3o0yi, METaHOJ, ATaHOJ, ATHJICHIJIMKOJb, [JIHUIEPUH, (EHOJ, aleTalbJIeru,
MypaBbUHAsA M YKCYCHas KHUCJIOTHI, TIJIIOKO3a, Kpaxmal, I[EJUII003a, aMHUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYI0 CBSI3b MEXKAY HHUMHU YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

chOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIIEBOJOPOJIHOTO
CoIpbs (He(Th, MPUPOJHBIN Tra3, yrojb), CIOCOOBI X MEPepadOTKH M MPAKTHUYECKOE
MIPUMEHEHUE TTPOTYKTOB NEPepabOTKH;

c(hOpPMHPOBAHHOCTh YMEHUH MTPOBOINUTH BRIYUCIICHHS TI0 XUMHUYECKIM YPAaBHCHHSIM
(maccel, 00BEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIUU TI0
U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB
peaxkuun);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMOM 3HAHMII 00 OCHOBHBIX METOAAaX
HAy4YHOTO TO3HAHUS, MCIOJIB3YEMbIX B XUMHH TMPU M3YYCHHH BEIIESCTB U XHUMHYECCKUX
ABJICHUN (HAOMIOACHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIIOJIb30BATh
CUCTEMHBbIE XMMHYECKUE 3HAHUS JUISI TPUHATHS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYaIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHUEM;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIOAaTh TpaBWJia MOJIb30BAHUS XUMHUUYECKOU
Mocyiol W J1abopaTOpHBIM OOOpYJOBaHUEM, a TakKe IMpaBwia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBITOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCT,  YMEHUW  IUTAHWPOBATH M BBIIOJHATH  XUMUYECKUN
OKCIEPUMEHT (TIpEeBpallleHrsT OPraHMYEeCKUX BEIIECTB MPU HArpeBaHUM, MOTYUYCHUE
ATUJIEHA W M3Y4YEHHUE €r0 CBOMCTB, KaYECTBEHHBIC PEAKIIMU OPTraHUYECKUX BEIIECTB,
JeHaTypaiys OeNKOB MpU HAarpeBaHWH, IBETHHIE PEaKIUU OETKOB) B COOTBETCTBHUH C
MpaBUjaMU TEXHUKU O€30MacHOCTH MpU OOpaIIeHUU C BEHIECTBAMU U JTaOOPATOPHBIM
o0opynoBaHUEM, TMPEACTABIATh PE3yJIbTaThl XUMUUYECKOTO JKCIepuMeHTa B (opme
3alMCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIMA UM (POPMyYTUPOBATh BHIBOALI HA OCHOBE
3TUX PE3YJIbTATOB;



COPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aQHATU3UPOBATh  XUMHUYECKYIO
uH(pOpPMaILMIO, MTOTYYaeMYI0 U3 pPa3HbIX UCTOYHHUKOB (CPEICTBAa MacCOBOW MH(pOpPMAIIH,
HNuTtepHeT u npyrux);

c()OPMUPOBAHHOCTh YMEHHUN COOJIIOAATH MPaBUiIa SKOJIOTMUECKH 1I€JIeCO00pa3HOro
IIOBEJICHUS B OBITY U TPYAOBOH JIEATENBHOCTH B LIENSAX COXPAHEHUS] CBOETO 3/I0POBbS U
OKpYy’)Karolled NPHUPOJHON Cpenbl, OCO3HABaThb ONACHOCTh BO3ACUCTBUSA HAa >KHUBbBIC
OpraHu3Mbl ONPEAECIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMas cMbica nokaszatens 11K,
MOSICHATh HA TMpPUMEpax CHOCOObI YMEHBIICHHS W TPEJOTBPAIICHHUS HUX BPEAHOTO
BO3/ICICTBHSI HA OPraHU3M YEJIOBEKa;

Ui OOy4YaroIIMXCsl C OrPaHUMYEHHBIMH BO3MOXKHOCTSIMH  3/10POBbS:  YMEHHE
OPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYNHBIX METOJax TIIO3HAHMUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIENBIX U CIA0OBUAAIIMX OOYYAIOUIMXCS: YMEHHE HCIONb30BaTh peiabeHO-
TOYEYHYI0 cucTteMy o0o3HaueHui JI. bpaiins Ay 3anucu XumMudeckux Gpopmyi.

11 KITACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OOmias M HEOpPraHUYECKas XUMUS
OTpaXaloT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUECKON COCTaBJISIIONIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIA XUMHUU B TTIO3HAHUU SBJICHUN NMPUPOBI, B (DOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPbI JIMYHOCTH, €€ (PYHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOJIUMOMN
JUISL pelIeHUs] MPAaKTHUYECKUX 3a/lad M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBbIO U IPUPOIHOM CpeIe;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATHS (XUMHUYECKHIH JJIEMEHT, aToOM, HM30TOI, S-, pP-, d- DJIEKTpOHHBIE OpOUTAIIN
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKass CBA3b (KOBAJICHTHas,
WOHHAasl, METAJJTMYECKasi, BOJOPOIHAS), KPUCTAIUINUECKAsT PEIIETKA, TUIBI XUMHUUECKUX
peakiuii, pacTBOp, AICKTPOIHUTHI, HEIJIEKTPOIUTHI, AICKTPOJIUTHYECKAS] TUCCOIUALINS,
OKHCIIUTENIb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOW pEaklUHH, XUMHUYECKOE
paBHOBeCHE); TEOPUU U 3aKOHBI (TEOPHS  DIEKTPOJUTUYECKOW JUCCOIMAIINH,
nepuoandeckuii 3akoH [[. . MenaeneeBa, 3aKOH COXpPaHEHUsI MAacChl BEIIECTB, 3aKOH
COXpPAHECHMSI W TMPEBPAIICHUS SHEPTUU MPH XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PCHUECCKHUE 3HAHMS, JIeKalle B OCHOBE
MOHUMAHUS TPUYMHHOCTH M CHUCTEMHOCTH XWMHUYECKHX SIBICHUH, (PAKTOJIOTHYECCKUE
CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJIb30BAHUN BAKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YETIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE TPU3HAKU TTOHSATHH,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, HCMOJb30BATh COOTBETCTBYIOIIUE TOHITUS TMPH
ONMCAaHUH HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;

chOpPMHPOBAHHOCT, yYMEHUW HCIONB30BATh XUMHUYECKYIO CHUMBOJIMKY IS
cocTaByieHusi (HOPMYJT BEIIECTB U YPaBHEHUN XUMUYECKUX PEAKIUA, CUCTEeMATHYECKYIO
HoMeHknatypy (IUPAC) u TpuBManbHble Ha3BaHUSI OTHAEIbHBIX HEOPTaHUYECKHUX



BelIEeCTB (yrapHbIl ras, yIJIEKMCIbIA Ta3, aMMHUaK, ram€Has HW3BECTb, HEram€Has
U3BECTh, MUTHEBAS CO/IA, UPUT U IPYTHUE);

chOpMHPOBAHHOCTh, YMEHHUI OINpeAeNsITh BAJICHTHOCTh U CTENEHb OKHUCIEHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABA, BUJ XMMHUYECKOWU CBSI3H
(koBaneHTHasi, HOHHAs, MeETaJUIMYecKas, BOJIOPOJHAs) B COCIMHEHHUSX, THI
KPUCTAJNIMYECKON PEHIETKM KOHKPETHOIO BElIecTBa (aTOMHAsl, MOJICKYJIsipHasi, HOHHAs,
METaNInYecKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX COCAMHEHUM;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAAJICKHOCTH HEOPraHUYECKHX
BEIIECTB IO MX COCTaBy K OIpeNeNEHHOMY KJacCy/Tpymlmne COEIUHEHHM (IIPOCThIe
BEIIECTBA — METANIbl U HEMETaJUIbl, OKCHIbl, OCHOBAaHHUSA, KHUCJIOTHI, aM(OTEpHBIC
TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKpBIBaTh CMBICT Tepuoandeckoro 3akoHa JI. U.
MeHnneneeBa W JEMOHCTPUPOBATh €ro CHCTEMATH3UPYIOILYIO, OOBSACHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYyHKINU;

c()OPMHPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOECHHE aTOMOB
XUMUYECKUX 3eMeHTOoB |—4 mnepruonoB Ilepuonnyeckoil CHCTEMBI XHMHUYECKHX
sanemenToB /1. V1. MenneneeBa, UCHOIb3Ys MOHATUS «S-, p-, d-3JIEKTPOHHBIE OPOUTAIIN,
«3HEPreTUYECKUE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMHAYECKUX JJIEMEHTOB M MX COEAMHEHUHU IO nepuoiaM u rpynnam llepmogmdeckon
cucTeMbl xuMHudeckux 3semeHToB 1. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKHUX  BELIECTB  DPA3JIMYHBIX  KJACCOB,  IIOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJIYy HEOPraHWYECKUMH BEIIECTBAMH C
ITOMOUIBI0 YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKAX PEAKIIUIM;

chOpPMHPOBAHHOCTh YMEHHUSA KJIACCU(DUIIMPOBATH XUMHUYECKHE PEaKlIUd IO
Pa3TUYHBIM NIPU3HAKAM (YUCITYy U COCTaBY pearupyronmx BEUIecTB, TeIIoBoMy 3P dekTy
peaklMH, HW3MEHEHUIO CTElEHEW OKUCIEHUS OJJIEMEHTOB, OOpaTHMOCTH pEAKIUH,
YYaCTHIO KaTallu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUI COCTABIISITH YPAaBHEHHS PEAKIMI PAa3IMUYHBIX THUIIOB,
MOJIHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEaKlUii HOHHOTO 0OMEHa, YUYUTHIBAs yCIOBUS, TIPU
KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIIA;

COPMHPOBAHHOCTh ~ yMEHUH  MPOBOJUTH  PEAKUMH,  MOATBEPKIAIOIINE
Ka4EeCTBEHHBI COCTaB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIO3HABATH OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTD YMEHHU PacKpbIBATh CYIIHOCTb OKHCIIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHHS 3JEKTPOHHOTO OajlaHca 3TUX
peaKLuii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOU
peaklMu OT Pa3IMYHbIX (PaKTOPOB; XapaKTep CMEIEHUS XMMHYECKOTrO paBHOBECHS B
3aBUCHMOCTH OT BHeIIHero BozaeicTeus (mpuniui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUUYECKUE MTPOLIECCHI, JISKAIIUE B
OCHOBE IIPOMBILLICHHOTO TIOJYyYEHUS CEPHOM KHCIOThI, aMMHaKa, a TaKke
c(hOpMHUPOBAHHOCTD MPEACTABICHUI 00 OOLIMX HAYYHBIX MPUHIMIAX U 3KOJOTHMYECKHX
npoOiemMax XuMHUYECKOTO MTPOU3BOCTBRA;



c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUUCICHUS C UCIOJIb30BAHUEM MOHSATHUS
«MaccoBasi J10Jis BEUIECTBA B PACTBOPE», 00bEMHBIX OTHOILIEHUHN ra30B MPU XMMHUYECKUX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi o0BbEMY OJTHOTO M3 YYacCTBYIOUIUX B PEAKIMU BEIIECTB, TEIJIOBOTO 3 deKTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAHEHHUs MACChI BEIIECTB, MIPEBPAILICHUS U COXPAHEHUS
SHEPIUY;

chOpPMHPOBAHHOCT, yMEHUW COOMIONATh MpaBWIa IOJIH30BAHUS XUMHUYCCKOU
nocyaod u JabopatopHbIM O00OpyAOBaHHMEM, a TakXKe IMpaBuia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMH MO BBIMNOJHEHUIO J1TA00pATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, ~ YMEHHUM  IUIAHUPOBATh W BBINOJHATH  XUMHYECKHM
AKCIIEPUMEHT (pa3/OXKEHUE TMEPOKCHAAa BOAOPOAA B MPUCYTCTBUM KaTaau3aropa,
ONpEeJENeHUE CpPebl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO HHIHUKATOPA,
BIIMSIHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMUUYECKOW peakIuu, Peakiiii HOHHOTO
oOMeHa, KaYeCTBEHHbIE PEaKIMK Ha Cyib(har-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHSI, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «Metamib» u «HemeTaniby)
B COOTBETCTBHUH C MPABWIAMHU TEXHUKUA O€30MACHOCTU MPHU OOpaIEHUU C BEIIECTBAMU U
7a00paTOpHBIM  00OpYJOBaHUWEM,  MPEIACTABIATH  PE3YyJAbTAaThl  XUMHUUYECKOTO
dKCIIEpUMEHTa B (GOpME 3aluCH ypaBHEHUH COOTBETCTBYIOIIUMX pEaKIUid U
(GbopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOpPMHUPOBAHHOCT, ~ YMEHUH  KPUTHUYECKA  AHAIU3UPOBATH  XUMHUYECKYIO
uH(popManuo0, TOJy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa  MacCOBOM
KOMMYHUKaIuu, UHTepHeT U apyrux);

c(OpPMHPOBAHHOCTh YMEHUU COOJI0O/IaTh MPABUIIA IKOJIOTHYECKH 11eJIeCO00Pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM NESITEIHLHOCTH B LIENAX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpY’)KaroIEel IPUPOJHON Cpelibl, OCO3HABaTh OMNACHOCTh BO3JCUCTBUA HA >KUBBIE
OpraHu3Mbl OINPENIENEHHBIX BEUIECTB, MOHUMAas cMmbicha noka3arensa [1JIK, noscHsATe Ha
MpUMepax CIocoObl YMEHBIICHUS W MPEJOTBpAIEHUS MX BPEIHOTO BO3JCUCTBUS Ha
OpraHM3M YEJIOBEKA;

JUIs  O0ydYaroIMXCsd C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: yMEHUE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METO/JAaX TIIO3HAHHWS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHENbIX U CIAa00BHUIAIIMX OOYyYarOUIMXCS: YMEHHE HMCIOJb30BaTh PesibeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHu JI. bpaiins Ay 3anucu xumuueckux Gopmyi.
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