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COIAEPKAHUE OBYUYEHUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMUM

[IpeameT opraHM4eCcKON XMMHH: €€ BO3ZHMKHOBEHUE, Pa3BUTHE M 3HAYEHUE B
MOJIyYEHUM HOBBIX BELIECTB M MarepuaioB. Teopus CTpOEHHS OpPraHUYECKUX
coenquneHnit A. M. bytnepoBa, e€ ocHOBHBIE MoJoKeHUsl. CTpYKTypHBIE (OPMYJIbI
OpraHhyYecKux BelecTB. ['omoiorus, nzomepusi. XuMuyeckas CBsi3b B OpPraHUYECKUX
COEIMHEHUAX — OIMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccuukanuy opraHudeckux BemecTB. HomenknaTtypa
OpraHUYEeCKUX COEIMHEHWN (CUCTEMaTH4eCcKas) W TPUBHAIbHBIE HA3BAHUS
BAXKHEUIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHbIE METOJbl HW3YyYEHHUS BEIIECTB M HUX [PEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3laMyd OpraHMYECKUX BEIIECTB M MaTepuajaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U OIMUCAHHE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHUYECKUX BEUIECTB IIPH
HarpeBaHuM (IUIaBjieHUe, OOYIJIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psia. Meran u 3taH —
OpocTeilliie MPEeACTaBUTENU aJKaHOB: (PU3MUECKHEe U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHs M TOpPEHHs), HAXOXKIEHUE B MPUPOJE, INOJYyUYCHHE H
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psiA. DTWIEH U MPONUIEH —
npocTeilliie TMpPEeACTaBUTENN aJKEHOB: (PU3MYEeCKHe U XUMHYECKHE CBOMCTBA
(peakuum  TUAPUPOBAHHUSA, TAJOTCHUPOBAHUSA, T[UApAaTAllMM, OKUCIEHUS W
MOJIMMEPHU3AIIUH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: Oyrtanuen-1,3 u wmetunOyranuen-1,3: cTpoeHHe, BaKHEWIIHE
XUMUYECKUEe CBOMCTBa (peakuus mnonumepuszanuu). [lodyueHue CHUHTETHUECKOTrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHMSI, TOMOJIOTUYECKUH psifl. AUETHIIEH —
MIPOCTEUILINI IPE/ICTABUTEIb ATKUHOB: COCTAB, CTPOCHHE, (PU3NUECKUE U XUMUUYECKHE
CBOMCTBa (peakluMH THUIPUPOBAHUS, TAJOIC€HUPOBAHUS, TUIpaTallid, TOpPEHUs),
MOJIyYEHUE U IPUMEHEHHUE.

Apensl. benszon: cocraB, cTpoenue, (puU3MUECKHME M XMMHYECKHE CBOWCTBA
(peakuuy TaJOTeHUPOBAaHUS U HUTPOBAHUS), IOJYyYEHHE M NPUMEHEHHE. 10/1yoi:
cocmas, cmpoenue, uzuiecKue u XumMuyeckue ceoucmaea (peakyuu 2ai0eeHupo8aHus
U HUMPOBaHUs), noyuenue u npumereHue. TOKCUYHOCTb apeHOB. [ 'eHeThueckas CBs3b
MEXY yIJIEBOJOPOJAAMH, MPUHAICKAIUMUI K Pa3IMYHBbIM KJIACCAM.



IIpuponHble HMCTOYHMKM YriaeBOAOpoJOB. [IpupoaHeli ra3 W NOMYyTHBIE
HepTsanpie razpl. Hedtp u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH:
NEPEroHKa, KPEeKUHT (TepMHUYECKHUH, KaTaJuTU4YecKuil), nuponus. I[IpogykTs
nepepaboTKu HEPTH, UX NMPUMEHEHHE B MPOMBIILIEHHOCTH W B ObITy. KameHHbI
YTOJIb U IPOAYKTHI €r0 mepepadoTKy.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs] BELIECTB M MX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMACC, KaydyKOB U pe3uHbl, kKosuekuuu «Hedte» u
«YTOnb», MOAEIUPOBAHUE MOJIEKYJl YIVIEBOJAOPOJAOB U TaJOr€HONPOU3BOJIHBIX,
IPOBEICHUE MPAKTUYECKOW PabOThI: MOJyUYE€HUE STUJICHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Brruncnenus no ypaBHEHHIO XUMHUUECKON peakiuu (Maccol, 00bEMa, KOJIUYeCTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa pEAKIMH 10 HU3BECTHBIM Macce, 00BbEMY,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue oprannyeckue coeuHeHUs!

[IpenenbHBIE OAHOATOMHBIE CIUPTHI. METaHO U 3TaHOJI: CTPOCHUE, (PU3UUECKHE
Y XMMHYECKHE CBOMCTBA (PEAKUMHU C aKTUBHBIMH METAJIaMH, TAJIOT€HOBOIOPOAaMH,
ropeHue), npuMeHeHne. BonopoiHblie CBsA3M MEX1y MOJIEKYJIaMy CIIUPTOB. JlelicTBue
METaHOJIa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CIUPTHL. DTHIICHTIIMKOIb U TIMLEPUH: CTPOEHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMU METANIAMU, Ka4E€CTBEHHAS
peakius Ha MHOTOaTOMHbIE CITUPTHI). [leficTBue Ha opranu3m uenoBeka. [I[pumenenue
[JIMIEPUHA U ATUIIEHTJIUKOJIS.

®deHoJI:  CTpOCHHE MOJEKYJbl, (U3NYECKUe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenue GpeHomna.

Anpaerufipl U kemoHvl. DopManbAeTu, aleTalbIeTU/: CTPOCHNUE, PU3NUECKUE
U XMUMHYECKHE CBOWCTBA (peaklUd OKUCIEHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIC
pEaKIMK), OIyYeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KUCIOTh. MypaBbuHasi U yKCyCHas
KHUCIIOTBI: CTpOeHHE, (PU3MUecKre U XUMHUYECKHE CBOWMCTBA (CBOICTBa, OOIIME Ui
KJ1acca KUCJIOT, peaklus dTepudukaim), nojiyueHue u npumeHenue. CteapuHoBasi v
OJICMHOBAas KHUCIJIOTHI KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE JIEUCTBHE.

Crnoxxubie 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIAPOIU3 CIOKHBIX
a¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xupos. bruonoruueckas posb >KUPOB.

VYrneBoabl: cocTaB, Kinaccuukaius yrieBoaoB (MOHO-, U- U MOJHUCAXapUIbI).
['moko3a — mnpocTedmuii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
busnyecKkue U XUMHUYECKHE CBoWcTBa (B3ammojeiicTBue ¢ ruapokcumom memu(ll),
OKHCJICHUE aMMHAYHBIM PacTBOpOM okcupaa cepedpa(l), BoccranoBneHue, OpokeHne




TJIFOKO3b1 ), HAXOXK/IEHNE B IPUPOJIE, TPUMEHEHUE, ONOIOTHYeCKas pojib. DOTOCHHTES.
@pyKTO3a KaK N30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak NpupojHble mojuMmepbl. CTpoeHue Kpaxmana u
Heuosio3bl.  dPu3Mueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

OKCNEepUMEHTAIbHBIE METOJbl HM3YyYCHHs] BEHIECTB M WX MPEBPAICHUN:
MPOBE/ICHUE, HAONIOJCHUE W ONHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAuye€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHoja
okcuzgoM wMeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIEPUHA C
rugpokcugom meau(ll)), anpnernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m ruapoxkcumom wmemu(ll), B3ammomelicTBHe Kpaxmajaa C HMOJIOM),
MIPOBE/ICHHE MPAKTHYECKOW pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3agaun.

Boluncienus no ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIIECTBA WM MPOAYKTa pEaKIMH IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A3oTcoaeprKanme OpraHm4eckue COeIMHEeHUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHU4ecKue coenuHeHus. Pu3nueckue u
XUMUYECKNE CBOWCTBa aMUHOKHCIOT (HAa TMpuMepe TiuiMHa). buonorumdeckoe
3HAYCHUE aMUHOKHCIIOT. [lenTumbr.

benkn kak TpPUPOIHBIE BBHICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBudnas,
BTOPUYHAST M TpPETUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, IEHATYpAllHsl, KAYECTBEHHBIE pEAKIIMKU Ha OEIIKH.

OKCNEepUMEHTAIBHBIE METOJbl HM3YyYCHHs] BEHIECTB M WX MPEBPAICHUN:
HaOMIOZICHNE W ONMUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpaIlHsl OCIKOB TIPH
HarpeBaHUM, LIBETHbIC PEAKLIUU OEIKOB.

BbicokoMouiekyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TIOHATHS XMMHUHU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINHN, CPEIHSS MOJCKYIISpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIWHCHUM —
MOJIMMEpU3aIis U MOJTUKOHCHCAIHS.

OKCnepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BELIECTB M MX MPEBPALLCHUN:
O3HAKOMJICHHE C 00pa3IlaMu MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBS3€H MPU U3YyUYEHUU OpraHnyeckor Xxumuu B 10
KJIaCCe OCYUIECTBIISIETCS Y€pe3 MCIOJIb30BaHUE KakK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSITUH, TaK W TOHSATHMN, SIBJSIONUXCS CHCTEMHBIMHU JIJISI OTACIBHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OO1ue ecTecTBEHHO-HAYUYHBbIE TOHATHUSA: SIBJICHHE, HAay4HbIN (haKT, rumoresa,
3aKOH, TEOPHS, aHAJNW3, CHHTE3, KiacCU(UKAIus, MEPHOIUIHOCTh, HAOIIOACHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICJIMPOBAHHE.

dwusuka: MaTepus, JHEPTHUS, Macca, aTOM, JICKTPOH, MOJIEKYJIa, SHEPTeTUIECKHMA
YpOBEHb, BEILECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3UUYECKHUE
BEITWYUHBI U SIUHUIIBI KX U3MEPCHHUS.

buonorus: «merka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OHOJOTMYECKH aKTHMBHBIC BemiecTBa (O€NKH, VYIJIEBOMABI, JKHPHI,
(hepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIBI, TMOJIE3HBIE HCKOTAEMbIC, TOILIMBO,
peCypChl.

TexHoIOTHSA: MUIIEBBIE MPOTYKThI, OCHOBBI PAIMOHAIILHOTO MUTAHUS, MOIOIIHE
CpeICTBa, JIEKAPCTBEHHBIE W KOCMETHUYECKHE TMpemapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC
OBIIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMHUU

XuMu4ecKkuit 3eMeHT. AToM. Sapo atoma, U30TONbl. DIEKTPOHHAST 000T0YKa.
DHepreTHYecKrue ypOBHH, TMOAYPOBHU. ATOMHBIE opOuTanu, S-, P-, d- DIEMEHTHI.
Oco0OeHHOCTH pachpeliesieHus] AJEKTPOHOB IO OpOUTaIsiIM B aToOMax »JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

Ilepnonnueckunt 3akoH U llepuonnueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CBsA3p nepuoanydeckoro 3akoHa W Ilepmoanyeckoil CUCTEMBI
xumuueckux sneMeHToB . M. MeHueneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
o0pa3zyeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB M0 IPYIIaM U nepuojam. 3HaueHue
IIEpUOANYECKOTr0 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BHIBl XUMHUYECKOW CBSI3U
(koBaJieHTHasi HEMoJsipHash M TMOJSpHAs, WOHHAsA, MeTauimdyeckas). MeXaHU3MbI
o0pa3oBaHUsI KOBAJCHTHOM XMMHUYECKOM CBsiI3M (OOMEHHBIHW W JOHOPHO-
aKkLenTopHelii). BonmopogHas cBsA3b. BaleHTHOCTh. DJIEKTPOOTPULATEIBHOCTD.
Crenenb okuciieHns. IOHBI: KATHOHBI 1 AaHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. [HWMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIETKH.

Ilonatne o npucnepcHbIXx cucremax. VICTMHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.



Knaccudukanus HEOpPraHUYECKUX COCMHEHNN. Howmenknartypa
HEOPTaHUYECKUX BEHIECTB. |'€HeTHdecKas CBA3b HEOPTraHWYECKUX BEILECTB,
NPUHAJIEKAIIUX K Pa3JIMYHbBIM KJIacCaM.

Xumuueckas — peakuus.  Knaccudukanuss ~— XMMHYECKMX — peakluii B
HEOPraHWYECKON U OPraHNYECKOM XMMUU. 3aKOH COXPaHEHUSI MacChl BEIECTB, 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUH NP XUMHUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3auyuHbIX (akTopoB. OOGpaTuMble
peakuuu. XUMHUYECKOE paBHOBecHe. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

Onextposmtuueckas aucconuanus. CunbHbIe U cinadbie dekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTPAJIbHAs, IEIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANbHbIE METOJbl HW3YyYEHHUS BEIIECTB M HUX [PEBPAllCHUN:
nemoHcTpauus Tadmun «llepuognyeckas cucreMa xumMuyeckux anemeHtoB Jl. WM.
MenneneeBay, W3ydeHHE MOJAENEH KPHUCTAUIMYECKUX PEHIETOK, HaAOII0JCHHE WU
OMHCaHNE JEMOHCTPALIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (Pa3yIOKEHHE MEPOKCHAA
BOJIOPOJIa B MPUCYTCTBUMU KATAIA3ATOPA, OMPEAECIEHUE CPEABI PACTBOPOB BEIUIECTB C
MIOMOIIIbI0 YHUBEPCAIBHOTO MHAMKATOPA, PEAKIMU MOHHOTO OOMEHA), MPOBEACHHUE
MpakTHUeCKON paboThl «BnusHue paznuuHbiX (AKTOPOB Ha CKOPOCTh XUMHUYECKOM
peakuum».

Pacuérnble 3anaum.

Pacuétel o ypaBHEHUSIM XMMUYECKUX PEAKIMI, B TOM YUCIIE TEPMOXUMHUYECKUE
Pacy€ThI, pacu€Thl C UCIIOIB30BAHUEM MMOHATHUS «MACCOBAsI 10JIS1 BEIIECTBAY.

Heopranuyeckasi xumus

Hewmeramnsl. [lonoxenne nemeraiuioB B llepnoanueckon cucreMe XMMUYECKUX
sanementoB J[. M. MenzaeneeBa U 0COOECHHOCTH CTpOeHHUs aToMoB. Duznueckue
CBOMCTBAa HEMETAUIOB. AJUIOTPOIMS HEMETAUIOB (HAa NpHUMeEpe KHUCIOpOJa, CEphl,
dbochopa u yriepona).

XUMUYECKUE CBOMCTBA BAXKHEWIIIUX HEMETAJUIOB (TajJOre€HOB, CEpPbI, a30Ta,
docdopa, yrieposa u KpeMHHUSA) U UX COCTUHEHUI (OKCHIOB, KUCIOPOICOIEPIKALIIX
KHUCJIOT, BOJIOPOIAHBIX COCIMHEHUH ).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCMHEHUN.

Meramnel. Ilonoxenne meramioB B Ileproanyeckon cucTeMe XMUMHUYECKHX
sanementoB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 00OJOYEK
atomMoB MeTauioB. OOmme Qusnyeckue cpoiicTBa MetamioB. CIiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUN PsIJI HANIPSYKEHUI METAJIOB.

XUMHUYECKHE CBOWCTBA BaXKHEHUIIUX METAJJIOB (HATpUM, KalWid, KaJbIIHUM,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAUHEHUM.



OO6mue crnocoObl monyuyeHus: MetauioB. [IpumeHeHne MeTanaoB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIC METOIbl U3YUE€HUS BEILIECTB U UX MPEBPAILICHUN: U3yUCHUE
KoJUleKiMu ~ «MeTauiel W CIUIaBb»,  OOpas3loB  HEMETa/UIOB,  PEIICHHUE
OKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIIOJeHUE W ONUCAaHWE JEMOHCTPAIIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHUIA QIIOMHUHHUS C pPacTBOpaMH
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUHA HA KATUOHBI METAJLIIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BemiecTBa WJIM 00bEMA Ta3oB MO HM3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCE WJIN 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJHO U3 BEIIECTB
HMMEET MPUMECH.

XuMuA M KU3Hb

Ponp xumMum B 00ECHEUEHMHM 3KOJIOTHYECKOM, SHEPreTHUYECKOW U IHUILIEBOU
0e30macHOCTH, pPa3BUTHUM MeAUIMHBL. [loHSATHE O Hay4HBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[Ipencrabienus 06 oOIIUX HAYYHBIX MPUHITUIIAX MTPOMBIILICHHOTO MOJTYYEHUS
Ba)KHEHUIIINX BEIIECCTB.

UenoBek B MHUPE BEHIECTB W MATEPHUATIOB. BAXKHEUIINE CTPOUTEIIBHBIC
MaTepualbl, KOHCTPYKIHOHHBIE MaTepHUaibl, KPACKU, CTEKJIO, KEPAMUKA, MATEPHUAIIBI
TUTSI STIEKTPOHUKY, HAHOMATEPHUAJTbl, OPTaHNYECKUE U MUHEPATIbHBIC YA00PSHHUS.

XUMHSIT U 3I0POBbE UYEJIOBEKA: IMpaBUJIa MCIOJb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO MCIOJIB30BaHUS MpernapaToB ObITOBON XWMHH B
MMOBCEIHEBHOM KU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzaniusi MeXIpeIMETHBIX CBSI3EH MPU U3yYEHUHU OOIIeH U HEOpraHUIECKOU
xuMuHu B 11 Kjacce oCcymiecTBISEeTCS Yepe3 UCTOb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATHM, TaK WU TOHSTUN, SBJISIONIMXCA CUCTEMHBIMHU JJISI OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmme ecTeCTBEeHHO-HAY4YHBbIC TOHSTHS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalIu3, CHUHTE3, KiIaccudukaius, NepUOJAUYHOCTh, HaOJIOJICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SBJICHHUE.

dusuKa: Marepus, SHEPTUs, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PAaJMOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (HU3MYECKHUE BEIMYMHBI M CIUHUIIBI MX
U3MEPEHUS, CKOPOCTh.

buonorusi:  knetka, opraHu3M, DOKocHUCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.



['eorpadus: MHHEpabl, TOPHBIC IOPOJBI, IMOJIE3HBIC HCKOIIAeMbIC, TOIUIMBO,
PECYPCHI.

TexHomorus: XUMHUYECKash TPOMBINIJICHHOCTh, METAJUTYPTHs, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepPHANIOB, CEJIhCKOXO3WCTBEHHOE MPOW3BOJCTBO, THINEBas
MPOMBIIIJICHHOCTh,  (papMarieBTUYeCKass  MPOMBINUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IIPermapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHASI POMBIIIIEHHOCTD, HAHOTEXHOJIOTHH.

IHINIAHUPYEMBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE ~ pE3yAbTAaThl OCBOCHHUS MpeaMeTa «XHUMHS»  OTpPaxkaroT
c(hOPMUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOM JEeATETbHOCTH
oOydJaronmxcsi Mo peain3aiui MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTu:

1) rpaxxaaHCKOro BOCIUTAHUSA:

OCO3HaHUSI 00YYAIOUIMMHUCA CBOMX KOHCTUTYLHMOHHBIX MpaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUSI O COUMAIBHBIX HOPMax W MOpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PELIEHUN y4eOHBIX M MO3HABATEIbHBIX 33/a4, BHIIOJIHEHUN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAJIU3€ Pa3TUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

LHEHHOCTHOIO OTHOLICHWS K HWCTOPUYECKOMY W HAy4YHOMY HAcCJEIHIO
OTE€YECTBEHHON XHUMHHU,

YBOXKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUSA TOTO, YTO JOCTHMKEHUS HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUM,  KPOMOTJIMBBIX  JOKCIEPUMEHTAIbHBIX  TOHMCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U IPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUU U MOCJIEAYIOIIEM aHAIU3e
nH(}OpPMAITUHU O IEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAlliH, CBS3aHHBIC C XUMUYECKUMU SBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;



TFOTOBHOCTH OLICHMBAaTh CBOE IMOBEJEHHE W IIOCTYNKM CBOMX TOBapUUIEH C
MO3ULIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBHM 3THX
IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUA [EHHOCTEeH 370poBOoro W Oe3omacHoro obOpasza  KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (U3UYECKOMY H
IICUXWYECKOMY 370POBBIO;

coONI0/IeHns TpaBuwil 0e30MacHOro OOpallleHusT C BEIeCTBaMH B  OBITY,
[IOBCEHEBHOM KU3HU U B TPYAOBOU IEATEIbHOCTH;

[IOHUMAHUsl LEHHOCTH MPaBWJI HHIWBHUAYaJIbHOTO UM  KOJUIEKTUBHOIO
0€30MMacHOT0 MOBEICHUS B CUTYAIUIX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUsl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIUEK (YNOTpeOIeHUs
QJIKOTO0JIs1, HAPKOTUKOB, KypEHUs);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B y4e0HO-HCCIeI0BATENbCKON
AESITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE yYaCTHE B PEILECHUM MPAKTUYECKUX 3a]1a4 COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3yUYeHHUIO Mpodeccuil pa3IudyHOro poja, B TOM
YKCJIe HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASM TpyAa U pe3yiabTaTaM TPyAOBOU J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY  HMHAMBUIYAJIbHON  TPAEKTOPHUU
oOpa3zoBaHus1, Oyny1el npodeccuu U peaaru3alui COOCTBEHHBIX )KU3HEHHBIX IJIaHOB
C Y4YE€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XWUMHUHU, HMHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€JIECOO00PA3HOr0 OTHOLIEHUS K TNPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSA TJOOAJBHOTO XapakTepa »SKOJOTHYECKUX MpoOsieM, BIHMSHHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMANIBHON CpEebL;

OCO3HaHUsI HEOOXOAUMOCTH MCIOIb30BaHUS JOCTHKEHUN XUMUU JUJISl PELICHHUS
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HENPUATHS NEUCTBUN, IPUHOCIIIUX BPE OKPYKAIOLEH TPUPOIHON
cpene, yMEHHUs MPOTHO3MPOBATH HEOJIAroNpHUsTHBIE 3KOJOTUYECKUE TMOCIEICTBUS
MIPEAIPUHUMAEMBIX IEUCTBUN U NTPENOTBPALIATh UX;

HAJIM4YMs PA3BUTOrO JKOJOTHYECKOIO MBIIUICHHS, JKOJIOTUYECKON KYJBTYPBHI,
OIBITA JESTEIBHOCTH 3KOJIOIMYECKON HAIPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMU B MIO3HABATEIbHOM, KOMMYHUKATUBHON U COLMANIBHOM MPAKTUKE, CIOCOOHOCTH U
YMEHHS AKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMo(poOu;



7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOLLIECTBEHHON IPAKTHKHY;

IIOHMMaHUs crienn(PUKU XUMHUH KaK HayKH, OCO3HaHUs €€ posii B GOPMUPOBAHUU
paloOHaIbHOIO HAYYHOTO MBIILIECHHS, CO3/aHUU LEJIOCTHOTO MPECTaBICHUS 00
OKpY’KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, B IO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHUuH NpoOIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XUMMHM JJI1 COBPEMEHHOW LIUBUIIU3ALINN:
B €€ I'YMaHHCTUYECKOW HalpaBJIE€HHOCTU M BaKHOW POJM B CO3JaHMM HOBOW 0a3bl
MaTEpUaTbHONU KYJBTYPBI, PELUICHUH TI00AJBbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSA
YEeJI0BEYECTBA — CHIPBEBOM, JHEPreTUYECKOM, MHMIIEBOM M  JKOJIOIMYECKOU
0€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEUEHNHN YCIOBUH YCIEIIHOr0 TpyAa U
AKOJIOTHYECKH KOMGMOPTHOM KM3HU KaX0T0 YIeHa O0IIecTBa;

€CTECTBEHHO-HAYYHON IPAMOTHOCTHU: [IOHUMAHUS CYIIIHOCTH METOJIOB ITO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble
3HaHUA AJIA aHAJINU3a U O0BSICHEHUS SIBJICHUN OKPY>KAIOIIEro MUPA U MPOUCXOASIIUX B
HEM M3MEHEHMI, yMEHMsI [1e1aTh 0OOCHOBAHHBIE 3aKIIOYEHHUS HA OCHOBE HAYYHBIX
(aKTOB M MMEIOIINXCS TAHHBIX C IIEJIBIO MTOJIyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCTIOIb30BaTh XUMHUUECKHUE 3HAHUS AJIS1 PELICHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAIHsIX;

MHTEpeca K MO3HAHUIO M UCCIIE0BATENbCKON e TENbHOCTH;

TOTOBHOCTU U CIOCOOHOCTM K  HENPEpPbIBHOMY  OOpa3OBaHHIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY [OJIYYEHMIO HOBBIX 3HAHUI 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cepax mpodeccrnoHalIbHOMI
TESITEIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ysnbTaThl OCBOCHUS YYEOHOro mpeamera «XuMHs» Ha
YPOBHE CpEHEr0 0011ero 00pa3oBaHus BKIOYAIOT:

3HAYHUMBbIE TUISL dbopMupoBaHus MHUPOBO33pEHUS 00y4aromuxcs
MEXIUCHUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE TOHATHS, OTpa)XKarolue
LEJIOCTHOCTh HAay4YHOM KapTHUHBI MHpa U CHEHU(PUKY METOJOB MO3HAHMUS,
UCIIOJb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIUs, SBICHUE,
IPOLECC, CUCTEMA, HAYUHBIM (DaKkT, NPUHLMKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeZIOBaHNE, HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHble yueOHbIe NeHCTBHUS (MO3HAaBAaTEIbHbIE, KOMMYHHKATHBHBIC,
peryJIaTUBHBIE), o0ecneunBaromue GopmupoBanue GyHKIIMOHATBLHON TPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM 00YYaroIInXCs;



CIIOCOOHOCTh O0YYAIOIIUXCSl UCIOJIb30BATh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUEC 3HAHMS U YHUBEPCAIbHBIC YUCOHBIC JCHCTBUS B O3HABATEIHLHOM
U COLIMAJIbHOM MPAKTHUKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMU.

OBJiaeHne YHMBEPCATbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMHY J1€HiICTBUSIMU:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOJIeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeNeNaTh UEeIu JEATeNIbHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI AESTEILHOCTH C MTOCTABJICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XapAKTEPHbIC NPU3HAKU TOHATUM W YCTaHABJIMBATH HUX B3aUMOCBA3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JI1 OOBSACHEHUS OTIENbHBIX (DAKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJISl KIIACCU(DHUKAIIMN BEIIECTB M XUMHYECKUX
peaKuuii;

yCTAHABIMBATh  MPUUYUHHO-CIEJACTBEHHBIC CBSI3M  MEXKIY  H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXKJEHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, IO
aHaJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH W MPOTUBOPEUYUSI B paccMaTpUBAEMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHUS;

NPUMEHATH B IPOLECCE MO3HAHUA, UCIOJIb3YEMbIE B XMMHHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJIENH, MPEOOPA30OBBIBATH MOJICTbHBIC MPEICTABICHUS — XUMUYECKHUM
3HAK (CMMBOJI) 3JIEMEHTAa, XUMU4YecKas GopMysia, ypaBHCHHE XUMHYECKOU PEaAKITUU —
P pElICHUH Y4YEeOHBIX IM03HABATENIPHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSITh
Ha3BaHHbBIC MOJICJILHBIEC TPEICTABICHUS JJI1 BBISIBICHUA XAPAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIINM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIaJICTh OCHOBAaMHU METOJOB HAYYHOTO MO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii;

dhopMyIHpoOBaTh LIEW U 3aa4M UCCIEOBAaHUSI, UCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSTEIILHO C(OPMYITMPOBAHHBIE BOTIPOCKHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 17151 (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX
CYXIECHU;

BJIaJICTh HABBIKAMHU CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUSL W IPOBEACHUSA
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJMIOAATh 3a XOJ0M
MpoIlecca, CaMOCTOSTEILHO TIPOTHO3UPOBATH €ro  pe3yiabTaT, (OpPMYIUPOBATH



0000IIIeHNsI ¥ BBIBOJIBI OTHOCUTENIHHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJCIIAHHON paboTe;

npuoOpeTaTh  ONBIT  YYCHHYECKOHW  HCCIICIOBATENLCKOM W TPOEKTHOM
AESTEIILHOCTH, TIPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOHCKY
METOJIOB pEIICHUs MPAKTHUYECKUX 3aJad, MPUMEHEHUIO pa3IMYHbIX METOOB
MTO3HAHUS.

3) padora ¢ nnpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(OpMALIUY (Hay9IHO-TIOMYJISIpHAsT
JUTEepaTypa XUMAYECKOTO COACpKaHUsI, CIIPaBOYHBIE MOCOOUS, pecypchl IHTepHeTa),
aHAM3UPOBATh HH()OPMAITUIO PA3IMYHBIX BUIO0B M ()OPM MPECTABICHUS, KPUTUUECKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTHBOPECUUBOCTH;

(dbopMyIMpOBaTh 3ampOChl U MPUMEHITH Pa3IUYHBIE METOJBI MPU TOUCKE H
otbope wuHPOpMAlUM, HEOOXOAUMOW IS  BBINIOJHEHUS  y4eOHBIX  3a1ad
OTIpeIeNIEHHOTO THUTIA;

npuoOpeTaTh OMBIT HCIOJL30BaHUS  HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA W PA3TNIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTUMAIILHYIO (OPMY MPEACTABICHIUS HHPOPMAIIH
(cxembl, rpaduKH, JUarpamMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

MCIIOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPHU PabOTE C XUMHUECKOU
nH(pOopMaIuen: TPUMEHSITh MEXIpeIMeTHbIE ((pu3ndecKkne 1 MaTeMaTHIECKIE) 3HAKH
Y CUMBOJIBI, (hOpMYyIIbl, a00OpEeBHATYPHI, HOMEHKIATYPY;

UCTIONB30BaTh M MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CPEICTBA
HaTJISAHOCTH.

OBjajieHUe YHMBEPCAJbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJ€ AWAIOra W/WiIH
TMCKYCCHH, BBICKA3bIBaTh UJIEH, POPMYITUPOBATH CBOM MPEAJIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHHS MTPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3yJbTaTOB IMO3HABATEIBHON EATEIHHOCTH,
MOJIYYECHHBIX CAMOCTOSTEILHO WM COBMECTHO CO CBEPCTHUKAMH TPH BBITTOTHCHHUH
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HWCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alii y9eOHOTo IpoeKTa U (OPMYJIMPOBATh BHIBOJIBI IO
pe3yJibTaTaM NPOBEAEHHBIX MCCIECNOBAHUN IYTEM COTJIACOBAHUS IO3ULMN B XOJIE
oOcyXIeHHsI 1 0OMeHa MHEHHUSMH.

OBjajieHUe YHMBEPCAJLHBIMY PeryasiTHBHBIMH JeHCTBUSIMU:

CaMOCTOSTENILHO IUIAHUPOBaTh M OCYIIECTBISITh CBOIO TI03HABATEIHHYIO
JCSTENbHOCTh, Ompenensst e€ I[enu MW 3a7add, KOHTPOJHUPOBaTh M 1O MeEpe
HEOOXOMMOCTH  KOPPEKTHUPOBATh TMpEAJaraéMblii  aNTOpPUTM JACUCTBHA  TIpH
BBITIOJIHGHUHM Y4YEOHBIX U HUCCJENOBATEeNbCKUX 3aJad, BHIOMpAaTh Haumbosee



3¢ deKTUBHBIN CIOCO0 UX PELIEHUs C yUETOM MOIyYSHHUS HOBBIX 3HAHUH O BEIleCTBaX
U XUMHUYECKUX PEaKLUsX;

OCYILIECTBJIATh CAMOKOHTPOJIb CBOCH JIeATENIbHOCTH HAa OCHOBE CaMoOaHalu3a U
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATHI
10 KVIIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHndeckas XuMHs» OTPaKkaroT:

chOpPMHUPOBAHHOCTh  TPEACTABICHHMM O  XHMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XMMHU B IIO3HAHUU SIBIICHUW PUPOJIBI, B
(GOpMHUPOBAaHUM MBINIJICHUS ¥ KYJIbTYphl JUYHOCTH, €€ (yHKIMOHAIHHOU
IPaAaMOTHOCTH, HEOOXOJAMMOM MJig pelieHUs MPaKTUYECKUX 3aJa4 U IKOJOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOH XHMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHATUS (XUMUYECKUHN IJIEMEHT, aTOM, dJIEKTPOHHAsT 000104YKa
aTOMa, MOJIEKYJAa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHasi (opMyna (pa3BépHyTas M COKpaliéHHas), MOJb, MOJSIpHas Macca,
MOJISIPHBIM  O0BEM, YTJIEPOAHBIM CKeneT, (YHKIMOHAJIbHAS Tpymma, pajauKal,
W30MEpUsI, U30MEPBI, TOMOJIOTUYECKUHN PsAJI, TOMOJIOTH, YIJIIEBOJOPOAbIL, KUCIOPOI U
a30TCOJACpXKAIIME  COCIMHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCJAMHEHHUs); TEOPUU M 3aKOHbl (T€OpUsS CTPOCHUS
opraHuueckux BemiecTB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3BIK XHWMHHU; MHUPOBO33PCHUECKHE 3HAHUS,
JIe)KaIIUe B OCHOBE MOHUMAaHMS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBIICHUM,
(aKTOOTUYECKHE CBEICHUSI O CBOMCTBaX, COCTaBe, MOJYyYCHUH U O€30macHOM
HCIIOJb30BAaHUN BaKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY W MPaKTHYECKOU
JIEATEILHOCTH YEJI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHbIE NPHU3HAKH TTOHATHMH,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, HCMOJIB30BATHh COOTBETCTBYIOLIWE TOHSATHS MPU
ONMCAHUU COCTAaBA, CTPOCHUS U NMPEBPALICHUN OPTAHUYECKUX COCNHECHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCMOJb30BaTh XHWMHYECKYIO CUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) popmy
OPTraHUYECKUX BEIIECTB U YPABHEHUM XMUMHUYECKUX PEAKLINHI, N3rOTABINBATH MOJIEIIN
MOJICKYJI OpPraHMYEeCKHMX BEUIECTB ISl WUIIOCTPAMM MX XUMHYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH IPUHAJICKHOCTh H3YUYCHHBIX
OpraHUYECKHX BEIIECTB M0 UX COCTABY M CTPOSHUIO K OTPEICIEHHOMY KJIacCy/Tpymie
coeiMHEHU  (YIJIEBOJOPOMBI, KHUCJIOPOJA M  a30TCOJAEpIKAIUE COCTUHEHHS,
BBICOKOMOJIEKYJISIPDHBIE COEJMHEHHMS), J1aBaTh MM Ha3BaHUSl IO CUCTEMAaTUYECKOU



nomenkinarype (IUPAC), a takxe mpuBOIUTH TpUBHAIBHBIE Ha3BAaHUS OTIEIBHBIX
OpPraHUYECKUX BELIECTB (ITHIICH, MPOMUJICH, alleTHJICH, STUJICHIJIUKOIb, TIIULIEPHH,
¢deHoun, ¢opManbaerui, aueTaibAerul, MypaBbUHAs KUCJIOTA, YKCYCHas KHUCIIOTA,
OJIEMHOBAsl KHUCJIOTa, CTEApUHOBAas KUCIIOTa, TJIOKO3a, (pykTo3a, Kpaxma,
LIEJIJTI0J103a, TIUIINH);

cOPMUPOBAHHOCTh yYMEHHSI OMNPENENATh BUIbl XHMHUYECKOM CBS3M B
OpraHUYECKUX COCINHEHUAX (OJMHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTb YMEHHS MPUMEHATh IOJIOKEHUS TEOPUM CTPOECHHUS
oprannueckux Bemects A. M. BytnepoBa a1 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBA U CTPOCHHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, GPUBNUECKUE U
XUMHYECKHE  CBOMCTBA  TUIMYHBIX  MPEACTABUTENEH  PA3NIMYHBIX  KIJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, ATaH, STUJICH, MPOIUJICH, alleTuiIeH, OyTaaueH-1,3,
MeTWIOyTagueH-1,3, 0eH305, METaHOJI, 3TaHOJI, 3TUJIEHIJIMKOJIb, [JIULIEPUH, (EHO,
alleTajbJeTu]l, MypaBbHHasl U YKCyCHasl KUCJIOTHI, TJIIOKO3a, Kpaxmall, IeJIII0I03a,
aMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXIY HHUMU
YPaBHCHHUSMH COOTBETCTBYIOIIMX XWUMHUYECKHMX PEAKIHA C HCIOIh30BAaHUEM
CTPYKTYPHBIX (hOpMYIT;

c(OpPMUPOBAHHOCTh YMEHMsSI XapaKTEPH30BaThb HCTOYHUKU YIJIEBOJAOPOIHOTO
CBIpBS (HEPTH, MPUPOIHBIN Ta3, Yroib), CIIOCOObI UX MEPEpadOTKU U MPAKTUIECKOE
MPUMEHEHHE TPOAYKTOB MEepPepadbOTKH;

C()OPMUPOBAHHOCTb YMEHUM MPOBOAMTH BBIUKUCICHHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA MWJIM HPOAYKTA
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJAHOTO M3 MCXOAHBIX BEUIECTB
WJIM IPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHHUM BJIa/I€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJAX
HAY4YHOTO [T03HAHUS, UCNOJIb3yEMBIX B XUMUU IPU U3YYEHUH BELIECTB U XUMUYECKUX
ABJICHUH (HAOJIOEHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJIETUPOBAHUE), UCIIOIb30BATh
CUCTEMHbIE XUMHUUYECKUE 3HAHUS JIJISl IPUHATUSA PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

c()OPMUPOBAHHOCTb YMEHUI COOJIIO/IaTh NpPAaBWJIA IOJb30BAHUS XUMHUYECKOU
nocyaod u 1aboOpaTopHbIM OOOpYAOBaHUMEM, a TaKXe IpaBuja oOpalleHus ¢
BELIECTBAMH B COOTBETCTBHMH C HMHCTPYKIHSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX
XUMHYECKUX OIIBITOB;

cOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATb M BBINOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (TPEBpAIlCHNs OPraHMYECKUX BEIIECTB IPU HAarpEeBaHUU, MOIYUYCHHE
ATUJIEHA U U3YyYEHUE €r0 CBOICTB, KAUECTBEHHbIE PEAKIIMA OPraHUYECKUX BELIECTB,
JeHatypauus OeIKOB MPU HArpEeBaHUU, [IBETHBIE pEeaKIIUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTHU IpU 00pallleHn! ¢ BEIIECTBAMHU U J1a00paTOPHBIM



o0Opy/I0BaHUEM, MPEACTABIATh PE3yJbTaThl XMMHUECKOTO IKCIEpPUMEHTa B (opme
3aMyCy YPaBHEHH COOTBETCTBYIOIIUX pEeaKLUi U (OPMYIUPOBATH BHIBOBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIlMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
uHpopmaruu, aTepHeT U 1pyrux);

c(hOpMHPOBAHHOCTh YMEHHUI coOmo1aTh npaBuiia HKOJIOTHYECKHU
1[E€JIECO00PA3HOTO MOBEACHUS B OBITY U TPYI0BOH ESITEIILHOCTH B LEISAX COXPAHECHUS
CBOEr0 3J0pOBbSi M OKDPYXKAWOIIEH NPUPOJHON Cpenbl, OCO3HABATh OIACHOCTH
BO3JICCTBHS HA )KUBBIE OPraHU3MBbI OIIPENEIEHHBIX OPraHUYECKUX BEILECTB, IOHUMAs
cmbicn mnokazatens [IJIK, moscHATh Ha mpuMepax CcrnocoObl YMEHBIICHHUS U
MPENOTBPALIEHUS UX BPEIHOTO BO3JAECHCTBHS HA OPTaHU3M YEIOBEKA;

JUIsE OOy4YaromIMXcs C OTrPaHUYEHHBIMA BO3MOXKHOCTSMH 370POBbS: YMEHHE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaxX IO3HAHUS BEIIECTB H
XUMHUUYCCKHUX SIBIICHUM;

JUTSI CTIETIBIX U CITA00BUIAINX O0YUAIOIINXCS: YMEHUE UCTIOIB30BaTh PelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaitnist nsis 3anucu XuMudeckux GopmyIl.

11 KUIIACC

[IpenmeTHbIC pe3yabTaThl OCBOCHUS Kypca «O0IIas 1 HeoOpraHuyeckas XuMHUs»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUI IPHUPOBL, B
(GOpMHUpPOBAaHUM MBIIUJIEHUST M KYJbTYpbl JMYHOCTH, €€ (YyHKUHOHAIBHOU
IrPaMOTHOCTH, HEOOXOIUMOM Jid PELICHUS NMPAKTUYECKUX 33Jad U 3KOJOTHUYECKH
00OCHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CpEnE;

BJIAQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHYECKHH 3JIEMEHT, aToMm, u3orom, S-, P-, d-
AJNIEKTPOHHBIE OpOUTANIM AaTOMOB, HMOH, MOJEKYyJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMHMYECKas CBA3b
(xoBaJeHTHAsl, NOHHAs, METAJUIMYECKAsi, BOJOPOAHAs), KPUCTANIMYECKAs PEIIETKA,
TANBl ~ XUMUYECKUX  pEAKUUWA, pacTBOp,  DJIEKTPOJUTHI,  HEIJIEKTPOIUTHI,
ANEKTPONUTUYECKAS  AUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENbB, CKOPOCTh
XUMUYECKON pEeaKIMi, XUMHUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOIMTUYECKON TUCconManuu, nepuoaudeckuit 3akoH /. . Menaeneesa, 3akoH
COXpPAaHEHMUSI MAacChbl BEILECTB, 3aKOH COXPAHEHHs WM MNPEBPALLCHUS DHEPIUU IIPU
XUMUYECKUX  pPEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN  SI3bIK  XUMUH,
MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IIOHMMaHUs NPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJIEHUS O CBOWCTBAX,



COCTaBe, MOJIYYCHUH U O€30MaCHOM HCIIOJIh30BAHUM BAXKHEUIIMX HEOPTaHMYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOH JCSITEIILHOCTH YEIIOBEKa,;

c(OPMHUPOBAHHOCTh YMEHHUHN BBISBIATh XapaKTEpHbIE NPHU3HAKH TOHATUA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHUS IIPU
ONMCAaHUH HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpPMHUPOBAHHOCTh yMEHUN WCIOJIb30BaTh XHMHYECKYI) CHUMBOJHKY IS
cocTaBieHUs  (GOopMysT  BEUIECTB M  yPaBHEHUH  XUMHUYECKHX  PEaKIIHid,
cucrematudeckytro HoMeHknIatypy (IUPAC) u TpuBumanbHble Ha3BaHUS OTJIEIbHBIX
HEOPraHWYECKUX BElIEeCTB (yrapHbIi ra3, yrieKuciblid ra3, aMMHuaKx, raiéHas U3BecTh,
HerauéHas U3BeCTh, MUThEBAs CO/la, MUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OIPEACNATh BAJICHTHOCTh M CTETNICHb OKUCICHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTABA, BUJ XUMUYECKON CBA3U
(koBaJieHTHasi, HWOHHAs, METANIMYEeCKas, BOJOPOAHAs) B COCAUHEHUSX, THII
KPUCTANINYECKOW PEHIETKM KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsl, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PAcTBOpPax HEOPTaHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIIEKHOCTh HEOPTAHUUECKUX
BELIECTB 0 HUX COCTaBY K OMNpPEACIEHHOMY KIACCy/Tpynie COeIMHEHHH (MpOCThIe
BEIIECTBA — META/UIBI U HEMETAJUTbl, OKCUJbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI TIEpHOIuYecKoro 3aKkoHa Jl. U.
MenpneneeBa U JI€MOHCTPUPOBATH €T0 CHUCTEMATH3UPYIOIIYI0, OOBSICHUTEIbHYIO U
IPOTrHOCTUYECKYIO (QYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaATh IJICKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKuX 3JeMeHToB 1-4 mnepuonoB Ilepuoguyeckoil CHUCTEMBI XUMHYECKUX
anementoB JI. WM. MenzaeneeBa, HCHONB3ys MOHATHS «S-, P-, O-3JEKTPOHHBIC
opOuTaNM», «IHEPreTUYECKUE YpPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKUX DJEMEHTOB M HMX COEAMHEHUWW IO MEepuojaM M TIpyIam
[Tepunoanyeckoit cucrembl xuMuuecknx 3seMeHToB . 1. Menneneena;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTePHU30BaTh (OMHUCHIBATH) OOITNE XUMUIECKUC
CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPXKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIY HEOPraHWYECKUMHU BEIIECTBAMH C
MIOMOINIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIL;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCUPUIIUPOBATh XUMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TPU3HAKAM (YHMCIy M COCTaBYy pEarupylolluX BEMIECTB, TEIIOBOMY
addekTy peakuu, HW3MEHEHHIO CTEIEeHEW OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIMM, YYaCTUIO KaTaanu3aTropa);



c(hOpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHHSI PEAKITUN PA3IMYHBIX TUIIOB,
MOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO OOMEHA, YIUTHIBAs YCIOBHS,
IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKIMH, MOATBEPKIAIOIINE
KaueCTBCHHBIA COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEIECTB, pACIIO3HABAThH
OTBITHBIM IyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHHMYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHHMH  pacKpblBaTh  CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMM IMOCPEICTBOM COCTABJICHUSI 3JEKTPOHHOIO OasiaHca
ATHUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCHMOCTH CKOPOCTH XWMHUYECKOU
pEaKIMK OT Pa3IMYHbIX (PAaKTOPOB; XapaKkTep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS B
3aBHCUMOCTH OT BHeEIIHero Bo3aeicTBus (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW  XapakTEepPU30BaTb XUMUYECKHE TPOLECCHI,
JIeKAIMe B OCHOBE MPOMBINIJICHHOTO MOTYYEHUs CEPHOU KUCIIOThI, aMMHUaKa, a TaKKe
chOpPMHUPOBAHHOCTh TPEACTABICHUNH 00 OOmMMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOoOJIeMaxX XMMUYECKOTO POU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCIECHUS C UCIHOJIb30BAHUEM
MIOHSITUSL «MACcCOBasl JTOJISI BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIICHHI Ta30B MPH
XUMUYECKUX PEaKIUsIX, MacChl BeEIIeCTBa MWIM O0BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, TEIUIOBOrO 3(P(eKTa peaklMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS DHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIOIATh TpaBWja MOJH30BAHMS XUMHUYECKOU
MOCY/IOM W JTabOpaTOpPHBIM O0OpPYJOBaHMEM, a TakXKe MpaBWia OOpAIICHUS C
BELIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMU IO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW [UIAHUPOBaTh W  BBINOJHATH XUMUYECKUN
AKCIEPUMEHT (pa3lIoKEHUE TMEPOKCUIa BOJOPOJa B MNPUCYTCTBUU KaTaauzaTopa,
ONpEeICJICHUE CPEJIbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA,
BIIMSIHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON pPEaKIH, PEAKIIMK HOHHOTO
oOMeHa, KaueCTBEHHbIC peaKIMh Ha CylbdaT-, KapOoHAT- U XJOPHU-aHUOHBI, Ha
KaTHOH aMMOHWUSI, pEeIIeHUE JKCIEPUMEHTAIBHBIX 33Jad MO TeMaM «MeTayibly |
«HemeTamnb») B COOTBETCTBUH C MMPABUIIAMU TEXHUKH O€30TTaCHOCTH TIPU OOpaIICHUH
C BemecTBaMH U Ja0OpaTOPHBIM O00OPYIOBaHUEM, TPEJCTABIATh PE3YyIbTaThI
XUMHUYECKOTO SKCIICPUMEHTA B (DOPME 3aMKCH YPAaBHEHUH COOTBETCTBYIOIINX PEAKITHMA
1 (hOpPMYJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;



c(OPMUPOBAHHOCTh ~YMEHUN KPUTUYECKHM AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIIMIO, TIONYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
KOMMYHUKaluu, MHTepHEeT u Apyrux);

c(hOpMHPOBAHHOCTh YMEHHUI coOmo1aTh npaBWjia  JKOJOTHYECKHU
11€J1eCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIETISIX COXPAHEHHUS
CBOEr0 3J0pOBbS M OKDPYKAIOLIEM NPUPOAHOM Cpenbl, OCO3HABATh OIACHOCTH
BO3JICCTBHSl HAa >KMBBIE OpPraHU3Mbl OIPEACIIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazateins [1JIK, mosicHaTh Ha puMepax crnocoObl YMEHBIICHHS U MPEI0TBPAILICHUS
UX BPEIHOTO BO3/CHCTBHS HA OPTaHN3M YEJIOBEKA;

g O0yYaromMXCs C OTrPaHMYEHHBIMA BO3MOXHOCTSMHU 3JI0POBBS: YMEHHE
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYHHBIX METOAaX ITO3HAHUS BEUIECTB H
XUMHYECKUX SIBJICHUN;

JUTSI CIIETIBIX U CIA00BUISAIIUX 00YUAIOIIMXCS: YMEHUE UCTIOIB30BATh pelbeHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaitnst niis 3anvucu XuMudeckux GopmyIl.

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie

Tema ypoka
n/n Bcero o0pa3oBaTtejibHbIE

pecypcbl

[Ipenmer opraHn4ecKON XUMUH,
1 e BO3SHUKHOBEHHE, Pa3BUTHE U 1
3HauUEHUe

Teopust cTpoeHUs OpraHNYECKIX
2 coenquHeHuil A. M. Bytneposa, e€ 1
OCHOBHBIE TTOJIOKEHUS

IIpencrasienue o
KJIaCCU(UKALUU OPTaHUYECKUX
BelecTB. HoMenknarypa
(cucremaTuydeckas) u
TPUBUAJIbHBIC HA3BAHUS
OpraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Pl

MeraH u 3TaH — NpoCTEUIINE

MMPEACTAaBUTECIN AJIKAHOB




AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
IIPOCTEUILINE TPEACTABUTEIN
AJIKEHOB

[TpakTruueckas pabora Ne 1.
«IlonyyeHue 3TuIeHA U U3yUYEHUE
€ro CBOICTB)»

Ankanuensl. bytaauen-1,3 u
MeTunoyrtaaueH-1,3. [lomydyenue
CUHTETHUYECKOT0 KayuyKa 1
PEe3UHBI

10

AJIKMHEBL: cOCTaB U OCOOEHHOCTH
CTpOGHI/ISI, I‘OMOJ’IOI‘I/I‘IGCKI/II\/'I pﬂl[.
AlleTUIeH — NPOCTEUIIHI
MIPEJICTAaBUTENb AJTKHHOB

11

Brpruncnenus no ypaBHeHUIO
XUMHYECKOU peaKkun

12

ApeHbI: 6EH30JT U TOJTYOI.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBsI3b
YTJIEBOJOPOOB, MPHUHAICIKAITAX
K pa3InYHBIM KJIaccam

14

[IpuponHbIE HCTOUHUKU
YTIEBOIOPOAOB: IPUPOAHBIN T'a3
U TIONTyTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOAYKTHI €€
nepepadoTKu

15

[IpuponHbIE HCTOUHUKHU
YTIEBOIOPOAOB: IPUPOAHBIN T'a3
U TIONTyTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOAYKTHI €€
nepepadoTKH

16

KonTtponpHast pabota o pasueiny
«YTIIeBOAOPOABD)

17

HpeI[eHBHble OAHOATOMHBIC
CIIUPTHI: MCTAHOJI U 3TAHOJI.
Bonopoanas cBs3b

18

MHOroaTroMHbI€ CIIUPTHI:
STUJICHIJIUKOIb U TIIULEPUH




19

DeHOII: CTPOCHHUE MOJIEKYJIBI,
¢du3nueckre 1 XUMHUECKHUE
CBOMCTBA, IPUMEHEHHUE

20

Anpaerunasl: hopMaIbaeTU U
areTaapaerun. AeTod

21

OHOOCHOBHEBIC MTPE/IEITEHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCyCHasI

22

[IpakTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHUCITIOTBD»

23

CreapuHOBas U OJI€MHOBAs
KHUCIIOTHI, KaK IPECTaBUTENN
BBICIIINX KapOOHOBBIX KHCIIOT

24

Mpr1a kak coJi BBICIINX
KapOOHOBBIX KUCIIOT, X MOIOIIEE
JICUCTBUE

25

CnoxHbIe 3(HUPHI KaKk
IIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['MapOoIIn3 CI0KHBIX

3pupoB

26

XKupsbr: ruaponns, IpuMEeHEHHE,
Ouostornueckasi pojb )KHPOB

27

YrieBodsl: COCTaB,
knaccudukanus. BaxHeimme
MPEJICTaBUTENHN: TJII0KO03a,
bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak
HPHUPOJHBIE ITOTUMEPEI

29

KonTponbhast pabota mno paszueny
«Kucnopozaconepxaiiue
OpTraHUYECKUE COCAUHEHUS»

30

AMWHBI: METHJIAMHH M aHUJIAH

31

AMUHOKHUCIIOTHI KaK aMm(pOTepHBIC
OpPTaHUYECKUE COCTUHEHUS, HX
OMOJIOTUYECKOE 3HAUYEHHE.
IMenTnaer

32

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIC
COCIMHECHUS




OCHOBHBIC TIOHSTHS XUMHH
33 BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX

34
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo
4acoB

DJIEKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

Bcero

XUMUYECKU PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(]HTyparus aToMOB

[lepuonnueckuii 3akoH u llepuoanueckas
cucTeMa XMMHYECKUX 31eMeHToB JI. 1.
MeneneeBa, UX CBsI3b C COBPEMEHHOMN
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHNYCCKUX 3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ
10 TpyIIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. MenaeneeBa
B Pa3BUTHU HAYKH

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

BaneHTHOCTb. DNeKTpOOTPUIIATETLHOCTb.
Crenens okucnenus. Bemectpa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTPOCHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10715 BEILIECTBA B pacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COEAMHEHUH.
['eneTnyeckas CBSI3b HEOPraHMUYECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccudukanmss XuMuuecKkux peakiui B
HEOPraHWYECKOW M OPraHUYECKON XUMUU.
3aK0H COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPH
XUMHNYCCKUX peaK]_II/I}IX

Cxopoctb peaknun. OOpaTUMBbIC PEAKIIHH.
XUMHUYECKOE pAaBHOBECHUE




10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DJIEKTPOTUTHYECCKAS TUCCOIHALINS.
[Monstue o BogopogHOM Mokasaresne (PH)
pactBopa. Peakinu HOHHOTO OOMEHa.
I'maponus opraHnyeckux u
HCOPraHHYECKUX BEIIECTB

12

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE
peaxiun. [Tonstue 06 snexkrponuse
pacIu1aBoB U pacTBOPOB COJIEH

13

KontponbHas paboTta 1o pasaeiry
«TeopeTnyeckrie OCHOBBI XHMUM)

14

Mertaniel, X MOJ0XKESHHUE B
[lepuoauueckoil cucteMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBOMCTBAa METAJIOB

15

CniaBbl METAIIOB. DJIEKTPOXUMHUUYECKU
pAI HAIPSKEHU METAJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJIOB (HATpHUH, Kaauil, Kaablui,
MarHui, aJJlOMUHUN) U UX COSAUHCHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUU

18

XHMHUYeCKre CBOMCTBA ITUHKA, JKeJe3a U UX
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
«Meramiby»"

20

Hemerannel, ux monoxeHue B
[Tepuoanueckoii cucreMe XUMUUECKUX
snemenToB /I. 1. Menpeneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AnnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCTIOpoJ1a, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COCOUHEHUN

23

XuMUYecKue cBOWCTBa a30Ta, pocopa u
UX COEAUHEHHI




24

XHUMHUUYECKUE CBOMCTBA yIiIepoaa, KpEMHUs
U UX COCTUHEHUN

25

[IprMeHeHrne BaXHEUIIINX HEMETAIVIOB U UX
COE€IUHEHUN

26

O00011eHNe U cUCTEMATU3ALMS 3HAHUH 110
teMe «HemeTanaery. BerauciaeHus 1mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
9KCTIIEPUMEHTAIBHBIX 33/]a4 110 TeMe
"Hemeramsr"»

28

KonTponpHas padora o Temam «MeTamibn
n «HemeTtamnb»

29

Heopranuueckue u opraHn4eckue KucyioThl.
Heopranuueckue u opranuueckue
OCHOBaHUs

30

AMpoTepHbIe HEOpraHU4YecKue U
OpraHMyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

31

Ponb xumuu B oGecnieueHun
3KOJIOTUYECKOM, SJHEPreTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeAUIIHBI

32

[IpencraBnenust 06 0OMIMX HAYUHBIX
NPUHINNAX TPOMBIIIJICHHOTO TTOTyYeHHUS
BaKHEUIIINX BEIIECTB

33

YenoBek B MHUPC BCHICCTB U MATCPUATIOB

34

XuMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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