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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YypOBHE CpeIHEro o0I1ero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TONOXeHU «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL O0YUYaIOIINXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHHA. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero 00IIero oopa3oBaHUsl CpeCTBaMU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX wened W MPUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCUT CBOM BKJIaJ B (DOPMUPOBAHUE PAIMOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU IPUMECHECHHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXIoro ujeHa oOmectBa. CoBpeMeHHass XHMMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmMMH LEISIMH M TPUHLHUIIAMU CPEAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHENIHOINO BKJIOYEHHUS B JKU3Hb COLIMYMA, NPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHITHUM, 3aKOHOB Y TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAaHUHM HA  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CcTpoeHuu BemlecTB. CBeAeHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan MU (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus JomnoyHseTrcs B Kypcax 10 m 11 xkimaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX NpodiieMm, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcs NPUHIATHIE MNPOrPAaMMOM MO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JI MPUOOPETEHHUS OTbITA MPAKTUYECKON
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlepKaTeIbHOM XapaKTepUCTUKHM 1ieJied W3Y4YeHHUs MpeaMeTa HarpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaK BaKHEHIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTepUCTUKA 1IeJIel U 3a/lay U3y4deHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUsd OOy4YEeHUs, OpPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeILHOCTH: PEIIeHHs MpoOJieM, MOMCcKa, aHaIu3a U 00padoTKu MH(POPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JJIA IMOMCKA U aHalu3a yIeOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETHUECKIX PECYpCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydyeObHOM maHe cpemHero oOmiero oOpa3oBaHUSI MPEAMET «XHUMHSY,
u3y4JaeMblii Ha 0a30BOM ypOBHE, SIBJSIETCS 00S3aTENIbHBIM YYEOHBIM MPEIMETOM.
OO01iee 4yuCiIO YacoB, OTBEAEHHBIX ISl U3YyYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oobmiero oopaszoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYECKUX BEIIeCTB. [omoiyorus, u30Mepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHMsI), HaXOXKIACHHE B MPHUPOAE, IMOIYYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMHU K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaUTUYECKUil), mupoyn3. I[IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE HTHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue U XHUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMU METaJUIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas

POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouosiornyeckas poiab. @otocunTe3. OpyKTO3a, KAK U30MEP TIIFOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
Ka4eCTBEHHAs PEaKIHs ¢ HOJI0M).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak ampOTepHble Opranudeckue coeauHenus. dusnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINHU, CPEIHSS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUN TEOpHEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISpHOTO UM HEMOJEKYISIPHOTO  CTPOEHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOW XWMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHMUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XUMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpPraHU4eCKOoW XUMHUM B 11 Kiacce OCyIIeCTBISAETCA Yepe3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(UKAIMs, TEePUOANIYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CAMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYalOIIMMHUCS TMPOTPAaMM  CpPEIHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1€ MOTUBAIMK K OOYUYECHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IMPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMSI

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH NPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHMSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIGHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMNA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLUAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECHEUEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBIICHUH OKPYIKAIOIIEro MUpPA U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHUS]  OOy4YarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HaYyYHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMble B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJCIIaHHON PaboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEJOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PEryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOUpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuuyeckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YTJI€BOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHH;, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUS 10
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemniectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIMSIMHU TIO BBITOJHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  MpaBUjia  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, mosicHATh, Ha mpumepax CIocoObI
YMEHBIIICHUS ¥ TPEJOTBPAIICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJspHasi,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3aIuYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNM 00 OOIIMX HAYYHBIX MPUHIIMIAX U
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MIPaBUJIA MOJIB30BAHUS XUMUYECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalU3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTepHET 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAIILHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U MOMyTHBIE HE(TAHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u 11emioi103a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUJHBI: METUJIAMHUH W aHUJIAH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. Bemiectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «Brausiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







B ¢enepanbHBIX W pErMOHANBHBIX MPOIEAYPaX OIEHKH KadecTBa OOpa30OBaHUS
UCTIONB3YyeTCsl MepeueHb (KOoAu(pHUKATOp) paclpelesieHHBIX IO KiaccaM —IPOBEpSeMbIX
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNIbHOW IPOTPaMMBbI CPEIHEro
o0u1ero o0pa3oBaHus U JIEMEHTOB COACPKAHUS 110 XUMHUU.

Tabnuua
[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
obpazoBarenbHOU porpammsl (10 kimacc)

Kon [IpoBepsiemble IPEAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM

IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3oBaHus
pe3ynbTaTa
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHH
11 CdopMHupoBaHHOCTh MPEACTABIECHUN O XUMHUYECKOM COCTaBJIAIOIIEH

€CTECTBEHHOHAYYHOU KapTUHbI MHUPA, POJIM XUMHUHU B MO3HAHUM SBJICHHUU
MpUPOAB,, B (OPMHPOBAHWHM MBIIUICHUS W KYJIbTYPBl JMYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsi  pelIeHUS
MPAKTUYECKUX 3a/7ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBbIO U IPUPOJHOMU Cpesie

1.2 Bnanenne cucreMoif XMMHYECKHMX 3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIararoime MIOHSITUS (Morekyna, BAJICHTHOCTbD,
JIEKTPOOTPHULIATEILHOCTh, CTEIEHb OKUCIIEHUS, XMMUYECKasl CBA3b, MOJb,
MOJIIpHasT ~ Macca,  MOJISIpHBIH ~ 00bEM,  YIJIEpOAHBIM  CKEJeT,
(byHKIHOHATIbHAS rpymima, panukai, U30MepHs, U30MEpBHl,
TOMOJIOTUYECKUH  Psii, TOMOJIOTH, YIJIEBOAOPOIBL, KHUCIOpPOI- U
a3oTco/iepKalllie COEAMHEHUs, OWOJIOTMYECKH aKTHUBHBIE BELIECTBa
(yrneBoabl, XKUpbI, O€lKH), MOHOMEp, IOJHUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCTUHEHHs); TEOPUM U  3aKOHBl  (Teopus
XUMHUYECKOTO CTpPOCHHSI opraHuyeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SA3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJCHMS O CBOICTBaxX, COCTaBe, IIOJIy4YeHMH U  0e30IacHOM
HCTOJIb30BAHNHU BaXKHEHIINX HEOPTaHUYECKUX U OPIraHUYECKHUX BEIIECTB B
OBITY M TPAKTHYECKOMN JICATEIILHOCTH YEIOBEKA

1.3 CdopmMrpoBaHHOCTh YMEHUH BBISIBJIATH XapaKTEPHbIE MPU3HAKK MOHITHH,
YCTaHaBIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLINE
MOHATHSL TNpPU  ONMCAHWU  COCTaBa, CTPOEHUS U  NPEBpaIlCHUN
OpPraHUYECKUX COEANHEHUN

14 c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BAaTh XUMHUECKYIO CUMBOJIUKY JIJIS
COCTaBJIEHHUS  MOJEKYJSIPHBIX U CTPYKTYPHbIX  (pa3BEepHYTOH,
COKpallleHHOH) ¢opMyal  OpraHMYecKMX BEIIECTB M  ypaBHEHUH
XUMHUYECKUX peaKkuii, U3roTaBIuBaTh MOJEIN MOJIEKYJ OpPraHHYecKHX
BEUIECTB JJI WUIIOCTPAllMM HMX XMMHYECKOTO M TNPOCTPAHCTBEHHOTO
CTpOECHHUS

1.5 CdopmupoBaHHOCTH yYMEHUHN yCTaHaBJIMBAaTh MIPUHAJIEKHOCTh




W3YYCHHBIX OpPTaHMYECKMX BEIIECTB IO HMX COCTaBYy W CTPOCHUIO K
onpeieICHHOMY KJlaccy (TpyIie) COeIMHEHUI (YyTraeBOAOPObl, KUCIOPO/
U a30TCOJCPIKAIINe COCTUHEHHS, BBICOKOMOJICKYJISIPHBIC COCIHHEHUS),
JaBaTh UM Ha3BaHUs 10 cuctematuyeckoi HomeHknatype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUSI OMNPENCNATh BHUABI XUMHYECKOH CBS3U B
OpPraHMYECKUX COCAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh YMEHUSI NMPUMEHSTh: MOJOKEHHUSI TEOPUU CTPOCHUS
opranuueckux BeuiectB A.M. BytiepoBa i 00bsICHEHUS! 3aBUCHMOCTHU
CBOMCTB BELIECTB OT MUX COCTAaBA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl
BELIECTB

VYTIIeBOI0OPOIBI. Kucnoponconepxkariue 51 a30TcoIepIKaIIne
OpraHUYecKue CoeAMHEHUs. BEICOKOMOJIEKYISIpHBIE COSIUHEHUS

2.1

CpopMUpPOBAaHHOCTP YMEHHH MPUBOJIUTH TPHUBUAIBHBIC HAa3BaHUSA
OTJENbHBIX OPraHMYEeCKUX BEIIECTB (ITHJICH, TMPOMUIIEH, AalleTUJICH,
STWICHTJINKOb, TJIHMICPUH, (EHON, (QOPMAIBICTH, aleTATbICTH/I,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJOTa, OJEUMHOBas  KHUCIOTA,
CTeapuHOBas KUCIJIOTA, [JII0K03a, PPYyKTO3a, Kpaxmall, LeJIJIK0103a, TJIMLUH)

2.2

CpopMUpPOBAaHHOCT, yYMEHUH  XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
(¢u3MYecKMe M XHMMHYECKHE CBONCTBA THIMYHBIX IpEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, JTHUJIEH,
MpOMNWJeH, aneTuieH, OyramueH-1,3, wmerunOyraguen-1,3, Oenzodn,
METaHOJI, ATaHOJ, ATHICHTIWKOJIb, TIUIEPUH, (DEHON, areTambIeTu,
MypaBbUHAasg W YKCYCHas KHCJIOTHI, TJIIOKO3a, Kpaxmal, IeJIII0J03a,
aMUHOYKCYCHasl KUCIJIOTa)

2.3

ChopMHpOBaHHOCTh YMEHHSI WILIIOCTPUPOBATh TE€HETHYECKYIO CBS3b
MEXy TUIIUYHBIMU MTPEICTABUTENSAMH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEUIECTB YPaBHEHUSMH COOTBETCTBYIOUIMX XHUMHYECKMX pEaKIui ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT

2.4

CdopmupoBaHHOCTH YMEHUS XapaKkTepU30BaATh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhsi (He(PTh, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI HUX
nepepaboTKU U MPAaKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHUA U KN3Hb. PacueTsl

3.1

ChopmupoBaHHOCTh YMEHHH BIaJeTh CUCTEMOW 3HAHHMM 00 OCHOBHBIX
METOJaX HAYYHOTO TO3HAHUSA, WCIOJIh3YEMBIX B XHMHH TPH H3YUYCHUH
BEUIECTB M  XUMHYECKMX  sBJICHHWI  (HaOmioJeHWe, U3MEpeHHe,
AKCTIEPUMEHT, MOJECIMPOBAHNE), MCIOJIb30BaTh CUCTEMHBIE XWMHUYECKHE
3HAHUS JUISl IPUHATHS PENICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM

3.2

ChopMHUpOBaHHOCT,  YMEHUW  COONIOJATH  TpaBWjia  TMOJH30BAHUS
XUMHUYECKON TMOCynoi U 1ab0opaTOpHBIM OOOpYIOBaHUEM, a TaKkKe
ImpaBujia O6paH_[eHI/IH C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKOHUAMHU I10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB




3.3 ChopMHUpOBAaHHOCT, YMEHHUH IUIAHUPOBATh M BBIMOJHATH XUMHUUYECKHM
SKCIEPUMEHT (TPEBpAILECHUS OPraHUYECKHUX BEIECTB NpPHU HArpeBaHUW,
MOJTyYCHUE JTUJICHA W M3YYCHHUE €ro CBOWCTB, KAYECTBCHHBIC PEAKIIMU
OpraHn4YC€CKUX BCHICCTB, ACHATYypaLUsd 6GJ'IKOB IIpyu Harp€BaHWH, IBECTHLIC
peakiuu OCKOB) B COOTBETCTBUHU C IMPABWJIAMH TEXHHUKH OE30MACHOCTH
npu  OOpalieHHMH C BEHIECTBAMH U JIA0OPATOPHBIM O0OOPYIOBAHHUEM;
MPEICTABIATh PE3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hOpME 3alucCH
YpaBHEHHI COOTBETCTBYIOIIUX pPEaKUUd U (HOPMYIHPOBATH BBIBOABI HA
OCHOBE ATHX Pe3yJIbTaTOB

3.4 ChopmupoBaHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS MO XMUMHYECKUM
ypaBHEHUsSM (MacChl, O00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WU
MIPOJYKTA PEAKIMH [0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJJHOTO U3
HCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH)

3.5 CdopMHpOBaHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATh XMUMHUYECKYIO
MHpOpMaIHIO, OIYYaeMy0 U3 pa3HbIX UCTOYHHMKOB (CpeAcTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U qpyrue)

3.6 ChopmupoBaHHOCT,  yMEHUN  COONIOAATh  MpaBWJIa  AKOJOTMUYECKU
11eJ1ecO00pa3HOr0 MOBEACHHS B OBITY W TPYAOBOM JESATEIHLHOCTH B IIEISAX
COXpAHEHHUs CBOEro 3JI0pPOBbSl M OKPYKAIOIIEW IPUPOIHOM Cpelbl,
OCO3HAaBaTh OMACHOCTh BO3JCHCTBUS Ha KUBBIE OPTaHU3MBI OIPEIEICHHBIX
OpraHWYECKUX BEIIeCTB, MOHUMAass cMmbica mnokazatens [IJK (mpenensHO
JOMYCTUMOW  KOHLIEHTPAllMW), TOSCHATh Ha MpPUMEpax CIOCOOBI
YMEHBUICHUS ¥ MPEJOTBPALICHNUS UX BPEAHOTO BO3JCHCTBUS Ha OPraHU3M
YeloBeKa

Tabnuia
[Tposepsiembie aneMenThI coaepkanus (10 kmacc)
Kon [TpoBepsieMblii 2IEMEHT COJIep>KaHus
1 TeopeTnueckre OCHOBBI OPraHUYECKOW XUMHH
1.1 [IpenMeT opraHUYecKOl XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B

IIOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloOB. TeopHsl CTPOEHUS OPraHUYECKHUX
coequHeHnit A.M. byTnepoBa, € OCHOBHBIE ITOJOKEHUS

1.2 CrtpykTypHble (DOPMYJIBI OpraHMYECKHX BellecTB. ['OoMoorus, u3oMepHs.
XuMuyeckasi CBS3b B OPraHMYECKUX COEIMHEHUSX - OJIMHApHbIE U KpaTHBIE
cBs3u. [IpencraBienue o knaccupUKaMU OPraHUIECKUX BEIIECTB

1.3 HOMCHKJ'IaTypa OpPraHn4CCKux COC,Z[PIHCHPIIZ (CI/ICTCMaTI/I‘-IeCKa}I) U TPUBHUAJIbHBIC
Ha3BaHUS Ba)KHEUIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

2 VYTeBo10poas!

2.1 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH - mpocTenine
MPE/ICTaBUTENN aJKaHOB: (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (peakuuu




3aMelIeHUs U TOPEHUs), HaXOXKACHHUE B IPUPO/IE, TIOJTyUEHHE U TPUMEHEHHE

2.2

AJNKeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psAA. ODTUICH M NPONUIEH -
MPOCTEUIINE TMPEICTABUTEIN AalKEHOB: (U3UYECKHE W XHUMHYECKHE CBONCTBA
(peakuuy TUAPUPOBAHMS, TaJOT€HUPOBAHMS, THApaTallud, OKHUCIEHUA U
IIOJINMEPU3ALUH ), IOJyYEHUE U IPUMEHEHHE

2.3

Ankamuensl: OyraameH-1,3 u wetunOyramueH-1,3: crpoeHue, BaKHEHIINE
XUMHUYECKHE CBOICTBa (peakius noiaumepusanuu). [lonydeHre CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

2.4

ANKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHMsI, TOMOJIOTUYECKUN psid. ALIETHIIEH -
NPOCTEUIINIA TPEICTaBUTENh AJIKUHOB: COCTaB, CTpPOEHHE, (u3nueckue u
XMMHYECKHE CBOMCTBA (peakLMu THAPUPOBAHMSI, FaIOTCHUPOBAHUS, THAPATALINY,
TOpPEHMSI ), IOJyYEHUE U IPUMEHEHHE

2.5

Apensl. benzon: cocraB, crpoeHHe, (U3NYECKHE W XHMHUYECKHE CBOWCTBA
(peaxiuy raJloreHUpOBaHUs U HUTPOBAHUS ), NOJIyYEHUE U pUMeHeHue. Toyout:
COCTaB, CTpOCHHME, (HU3IUYECKHE ¢ XUMHUYECKHE CBOWCTBa  (peakiuu
raJJOrTeHUPOBAHUS M HUTPOBAHUS), NOJIY4Y€HUE U NpUMEHEHHEe. TOKCHYHOCTb
apeHoB. ['eHeTndeckas CBsI3b MEXKIYy YINIEBOAOPOJAMH, NPHUHAIEKAIIMMHU K
pa3IMYHBIM KJ1accam

2.6

[TpuponHble HWCTOYHUKH YIIEBOJAOPOAOB. I[IpHpOAHBIA Ta3 H TOMYTHBIE
HedTsHbIe Ta3el. HedTh u ee mpoucxoxaenne. CriocoOsl nepepaboTku HeTH:
NIEPErOHKA, KPEKUHT (TePMHYECKUH, KaTalUTHYeCKHii), muposu3. [IpoaykTsi
nepepaboTku He(hTH, MX TPUMEHEHHE B MMPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBIIH
YrOJIb ¥ IPOAYKTHI €ro MepepadoTKu

KI/ICHOpO)ICOI[ep)KaH_II/Ie OpraHn4eCKUC COCINHCHU A

3.1

[IpenenpHBIE OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOII: CTPOCHUE, (pU3nuecKue
M XUMHYECKHE  CBOWCTBa  (peakuuu C aKTUBHBIMH  METaJlJIaMH,
raJlIor€HOBOJIOPOJIaMHU, TOpPEHUE), NpUMEHEHHE. BoaopoJHble CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eiCTBME METAaHOJIa U 3TAaHOJA HAa OPraHW3M YEJIOBEKA.
MHoOroaTtoMHbI€ CIUPTHL. DTUIECHTIUKONb U TTUIEPUH: CTpOeHUe, (PU3UUECKre U
XUMUYECKHE CBOMCTBAa (B3aMMOJIEWCTBHE CO  IIEJTOYHBIMH  METaJJIaMH,
KaueCTBEHHasl peaklMsi Ha MHOTOaTOMHbIE CIHPTHI). JlelicTBHEe Ha OpraHusm
yenoBeka. [ [puMeHeHue rmnepuHa u STHICHTIIUKOIIS

3.2

@deHoi: CTpOEHHE MOJEKyNbl, (U3MYEeCKMe U XUMHUYECKHE CBOMWCTBA.
Tokcuunocts enona. [fpumenenue gpenona

3.3

AJ'IL,Z[CFI/I,Z[BI N KCTOHBEI. (I)OpMaJIBI[eFI/II[, aleTajlbACTu/: CTPOCHHUC, (I)I/ISI/I‘-ICCKI/IC n
XHMHYSCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUSA WM BOCCTAHOBJICHHUS, KAYCCTBCHHBIC
peaKL[I/II/I), IMOJIYYCHHUC U ITPUMCHCHUC

3.4

OHOOCHOBHBIE TpeseibHble KapOOHOBBIE KHCIOTHL. MypaBbUHAass M yKCYyCHas
KHCIIOTBI: CTpO€Hue, (pu3mueckre M XUMHYECKHE CBOMCTBa (CBOMCTBa, 00IIMe
Ui Kjacca KHUCIIOT, peakuus 3TepuuKaluu), MOJTydeHHE M IpUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOILEe JIeiicTBHE




3.5 Crnoxxabie 2¢UpBl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xxupoB. buonoruyeckas ponb
KHUPOB

3.6 VYrieBonbl: coctaB, Kiaccu(ukanus yrieBoaoB (MOHO-, AU- W TOJHCAXapHIbl).
['moko3a - MpOCTEWIIMI MOHOCAaXapHJ: OCOOCHHOCTH CTPOSHHSI MOJEKYIIbI,
¢bu3nyecKkne U XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C THAPOKCUIOM MEIU
(Il), okucienne aMMHadYHBIM pacTBOpoM okcuaa cepedpa (I), BoccraHoBieHue,
OpO’KeHHE TIIIOKO3bl), HAXOXJIECHHWE B MPUPOZE, NMPUMEHEHHE, Ouosiorndyeckas
ponb. @orocuHTe3. DpyKTO3a KAK U30MEP IIIFOKO3bl. KpaxMail u Leiuioio3a Kak
npupoaHbie nonuMepsl. CTpoeHHe Kpaxmaiga M LeTofo3bl. DPusndeckue u
XUMHYECKHE CBOMCTBA KpaxMaia (THUIPOIN3, KAYeCTBEHHAS PEAKITHS C HOJIO0M)

4 A3oTcoieprKalliie OpraHnyecKue CoeAMHEHUs

4.1 AMUHOKHUCIIOTHL Kak aM(pOTepHble OpraHuuYecKkue coeAuHeHus. DPu3ndeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe TimnuHa). buomoruueckoe
3HaYE€HUE aMUHOKUCIOT. [lenTu bl

4.2 benku Kkak mOpUpOJHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. [lepBuuHas,
BTOpPUYHAs W TPETHYHAsl CTPYKTypa O€nKkoB. XMMHUYECKHE CBOMICTBa OENKOB:
THJIPOJIN3, ACHATYypallks, KaUeCTBEHHbIE PeaKIMU Ha OeJIKH

5 BLICOKOMOHeKyJ'IHpHBIe COCINMHCHUA

5.1 OcHOBHbIE TOHSTHSI XHMHUU BBICOKOMOJEKYISPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJTUMEPHU3AIINHN, CPEIHSIS MOJICKYIIsIpHAas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUH -
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS

5.2 DKClepUMEHTAJIbHBIE METOJAbl HW3YYEHHs BEIIECTB U UX IPEBpAIICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3iaMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4dykoB. [losydeHre CHHTETUYECKOr0 KaydyKa ¥ pE3UHBI

Tabnuna
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU nporpammsl (11 kimacc)
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNnbHOI MPOrpaMMbl CpEeTHETO 00IIero 00pa3oBaHus
pe3ynbTaTa
1 Teopernueckre OCHOBBI XUMHUH
1.1 Brnanenue cucreMoi XMMHUYECKMX 3HAHMM, KOTOpas  BKIJIIOYAeT:

OCHOBOIIOJIararomue moHATUA (XI/IMI/I‘—IGCKI/Iﬁ 3JIEMEHT, aTOM, JJICKTPOHHAad
000J104YKa aroMa, sS-, pP-, d-Z—)HGKTpOHHBIC Op6I/ITaJ'II/I aTOMOB, HOH,
MOJICKYJIa, BAJICHTHOCTD, JJICKTPOOTPULATCIBHOCTh, CTCIICHb OKUCIICHUA,
XUMHYECKad CBA3b, MOJIb, MOJISIpHAd Macca, MOJISIpHBIfI O6’BCM,
KpuUCTAJNIMYCCKasA PCUICTKA, TUIIBI XUMHWYCCKUX peaKHI/IfI (OKI/ICJII/ITGJ'II)HO-




BOCCTAHOBUTEIBHBIC, 9K30- M DSHIOTEPMHYECKHE, PEAKIMH HOHHOTO
oOMeHa), pacTBOp, DJICKTPOJIUTHI, HEIICKTPOJUTHI, SICKTPOIUTHUYECKAS
JUCCOITMAITUS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECCKOU
peakiny, XHWMHUYECKOE paBHOBECHE); TEOpPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKON  auccouuanuu, Ilepuogmueckuit  3akon  J[.U.
Meneineena, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHU, (AKTOJOTUUYECKHE CBEIICHUS O CBOMCTBAX,
COCTaBe, TOJYYCHMHM U O€30MaCHOM HCIOJb30BAHUM  Ba)XKHEHIINX
HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOW JIEATEIbHOCTH
YyeIoBeKa

1.2

ChopMUpOBaHHOCTh yYMEHUH BBISBIATH XapaKTEPHBIE MPHU3HAKH U
B3aMMOCBA3b H3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILHE
IIOHATHUSA IIPU OIMCAHUU CTPOEHHUS U CBOMCTB HEOPraHUYECKUX BELIECTB U
UX ITPEBpAIICHUN; BBIABIATH B3aUMOCBSI3b XUMHUYECKMX 3HAaHMHM C
MOHATUSAMM M NPEACTaBICHUSAMHU JIPYIMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bna[[eHHe OCHOBHBIMM MCTOAAMHU HAYYHOI'O IIO3HAHUA BCHICCTB H
XUMAYECKHX  SIBJICHUH  (HAOJIOJICHWE, HW3MEPEHUE, OKCIECPUMEHT,
MOJICJIIUPOBAHNE)

1.4

CpopMUpPOBAaHHOCTP YMEHHUH OMNpPENESATh BAJEHTHOCTh U  CTEIEHb
OKHCJICHUSI XMMHUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABa,
BUJI XUMHUYECKOM CBs3M (KOB&JICHTHAs, MOHHAs, MeETaJuIMYecKas,
BOJOPOJHAs) B  COCOUWHEHHUSX, THUIl  KPUCTAJIMYECKOW  PEIIeTKH
KOHKPETHOTO BEILIECTBA (aTomHas, MOJIEKYJIIpHAS, HMOHHA,
MeTaJlJT4ecKast)

1.5

ChopMHpoBaHHOCTh YMEHUH ONpEAENATh XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIMPOBATH XUMUYECKHUE PEAKLIUH 110
pa3aMYHbIM TpU3HaKaM (YMCIy U COCTaBy pEarupyrolnX BeIIECTB,
TeIIoBOoMy 3¢ QeKTy peaklud, HW3MEHEHHMIO CTeNeHell OKUCIIeHUs
AJIEMEHTOB, 00OPaTUMOCTH PEAKIUH, YIaCTUIO KaTaanu3aTopa)

1.7

CdopmMrpoBaHHOCTh YMEHUN COCTABIATh YPAaBHEHUSI PEAKIUI pa3IMuHbIX
TUIIOB, IMOJIHBIE M COKpAlllEeHHbIE YPaBHEHUS PeaKUUi MOHHOro oOMeHa,
YUMTBIBAS YCIOBUS, IPU KOTOPBIX ITH PEAKLIUU UAYT 1O KOHIA

1.8

ChopmMupoBaHHOCTh YMEHUH MPOBOAMTH PEAKIMU, IOATBEPKAAIOIINE
KaueCTBEHHBIM  COCTAaB  pa3JIMYHBIX  HEOPraHWYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM MOHBI, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopMmupoBaHHOCTE YMEHHMI paCKphIBaTh CYIIHOCTh OKHUCIHTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO
OanmaHca 9TUX peakuui

1.10

ChopMupOBaHHOCTb ~ yMEHHH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOHN peakluy OT Pa3iNyHbIX (PaKTOPOB




1.11

ChopMHUpOBAaHHOCT, ~ yMEHHH  OOBACHATH  XapaKTep  CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunnun Jle [larense)

O61ua;1 N HCOPraHU4YCCKasA XUMMA

2.1

CdopmupoBaHHOCTH YMEHHM pacKpbIBaTh cMbIc [leproanueckoro 3akoHa
JAN. MeHneneeBa W JIEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENIbHYIO M IPOTHOCTUYECKYIO (PYHKIIHH

2.2

ChopMmupoBaHHOCTE YMEHHI XapaKTEpH30BaTh 3JICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3JIeMeHTOB 1 - 4 mepuoaoB [lepuoanueckoil cuctemsl
xumudeckux siemeHtoB .M. MenaeneeBa, UCmoib3ys noustus "'s-, p-, d-
JJICKTPOHHBIE  OpOWTaM", '"dHEpPreTH4YeCKue YpOBHHU', OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XWMHUUYECKHX DJIEMEHTOB M UX
coequHEHN 1o mepuogam u rpynmnam llepuonnyeckoil cucTeMbl
xumudeckux dsemenToB .. Meneneera

2.3

ChopMupOBaHHOCTh YMEHHMH XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIJIACCOB,
MOATBEP)KIAaTh  CYIIECTBOBAHWE  TIEHETHMYECKOW  CBSI3U  MEXIY
HEOPraHU4eCKUMHU BEIIECTBAMU c MIOMOILBIO ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEaKUil

2.4

CdopmupoBaHHOCTH YMEHUH yYCTaHABIIMBATh IIPUHA]JIEKHOCTD
HEOPraHMYeCKUX BEIECTB IO MX COCTaBy K ONPEAEICHHOMY KJaccy
(rpymnme) coeauHEeHWH (IpOoCThle BEIeCTBA - METalIbl U HEMETalIbl,
OKCH/[Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTepHbIE THAPOKCH]IBI, COJIH)

2.5

CchopMupoBaHHOCTh YMEHUH HCHOIB30BATh XUMUUECKYIO CUMBOJIUKY JUIs
cocTaBieHUs] (OpMYJl BELIECTB U YypPAaBHEHUN XMMHMUYECKHUX PpEaKIUi,
cucremarnyeckyro HoMmeHknatypy (IUPAC) u TpuBManbHble Ha3BaHUSA
OTJENbHBIX HEOPraHWYEeCKUX BEIIeCTB (yrapHbId ras, YIJeKHUCIBbIA ras,
aMMUaK, raileHas U3BECTb, HETAllleHas U3BECThb, IUTHEBAs COAA, IIUPUT U

Apyrue)

2.6

CdopmupoBaHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATh) OOIIME
XMMHYECKHE CBOMCTBA HEOPraHMUYECKHUX BEILECTB Pa3JIMYHBIX KJIACCOB,
MOATBEP)KIAaTh  CYIIECTBOBAaHWE  TIEHETHMYECKOW  CBSI3U  MEXKIY
HEOpPraHUYECKUMU BELIECTBAMHU c IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUil

2.7

ChopmupoBaHHOCTh YMEHMH IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN
OKCIIEPUMEHT  (pa3lIoKEHHE TIEpOKCHUIA BOJOpPOJAa B INPUCYTCTBHH
KaTaJn3aTropa, OIpPEJeNeHUue Cpelsl pPacTBOPOB BELIECTB C IMOMOILBIO
YHUBEPCAJIbHOTO WHAMKATOpPA, BIMSHHUE pa3IU4YHBIX (PaKTOPOB Ha
CKOpPOCTb ~ XMMMYECKOM  peaklMH, peakuud HOHHOro  oOMeHa,
KayeCTBEHHbIE PEAaKIMU Ha Cyjibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMS, pEeIlIeHHEe OSKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaM
"Metannel" u "Hemeramnel') B COOTBETCTBUM C IpaBUIAMHM TEXHUKHU
0€30MacHOCTH TMpH OOpalleHWH C BelleCTBaMU M JIaOOpaTOPHBIM
000pyZI0BaHUEM; TPEACTABIATh PE3yJIbTaThl XMMUYECKOIO SKCIEPUMEHTA




B ¢opMe 3amucd ypaBHEHUH  COOTBETCTBYIOIIMX  pEaKIHH |
(hopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB

2.8

ChopmupoBaHHOCTE  YMEHHI  COONIOJIaTh  TPaBHJIA  IOJB30BaHUS
XUMHUYECKON TMOCynoi U 1a00opaTOpHbIM OOOpyIOBaHUEM, a TakKke
mpaBwiia 0OpalleHus ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSIMHU TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB

2.9

ChopmupoBaHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXalre B OCHOBE IMPOMBIIUICHHOTO TIOJYYEHHS CEpHOM KHUCIOTHI,
aMMHaKa, a Takke C(HOpPMUPOBAHHOCTh TMpPEACTaBICHUN 00 oO0umx
HAyYHBIX TMPHUHIMIIAX W JKOJIOTUYECKUX MpoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA

XUMUS U )KU3Hb. PacueTsl

3.1

CpopMUpPOBAaHHOCTh MPEJACTABICHUNH O XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIM XMMHH B MO3HAHUU SIBICHUN
MpUPOAB,, B (OPMHPOBAHWHM MBIIUICHUS W KYJIbTYPhl JMYHOCTH, €€
(YHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW AN pelleHus
MPAKTUYECKUX 3a/7ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOIHOM cpeie

3.2

ChopMHPOBaHHOCTP YMEHHMH KPUTHYECKH AHAIM3UPOBATH XHMHYECKYIO
MH(POPMAIIHIO, TIOTYYaeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeACTBAa MacCOBOU
KOMMYHUKAIIMH, ceTh VIHTepHET U Apyrue)

3.3

ChopMHpPOBaHHOCTh ~ YMEHHH  COONIOJATh  IMpaBWiIA  IKOJIOTHYECKH
11eJ1ec000pa3HOro MOBEACHHS B OBITY M TPYIOBOH NEATEILHOCTH B IIEIISAX
COXpaHEHHsI CBOETO 3/I0POBBS H OKPYXKAIOLIEH PUPOTHOI Cpebl

3.4

Oco3HaBaThb  OMACHOCTh  BO3JIEWCTBHS HA  JKUBBIE  OPraHU3MBI
ONPEACIICHHBIX BEMIECTB, MOHMMas cMbIca nokasarens 11K, moscHsaTe Ha
mpuMepax CIocoObl yMEHBIIEHUS M MPENOTBPALICHUS HX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

CdopmrpoBaHHOCTh YMEHHUM NMPOBOJUTH BBIUUCIECHUS C HUCIIOJIb30BAHUEM
MOHATHUS ""MaccoBas JI0Js BelllecTBa B pacTBope", 00bEMHBIX OTHOIIEHHH
ra3oB IIPU XMMHUYECKUX PEAKIUSAX, MAcChl BELIeCTBa WM 00beMa Ia30B IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WJIM O0bEMYy OIHOIO U3
Y4acTBYIOUIMX B peakUWU BEUIECTB, TEIUIOBOrO 3¢ (eKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHMsI MacChl BELIECTB, IIPEBpAIllEHUs U
COXpPAaHEHHUS SHEPTUU

Tabnuua

IIpoBepsiembie rnemMenThI conepxkanus (11 kiacc)

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPIKAHUA

TeopeTnyeckrie OCHOBbI XUMUHU




1.1

XUMHYECKUH 371eMeHT. AToM. SIpo aToma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYeckre ypoBHHU, TOAYPOBHU. ATOMHbIC OpOHTaNH, S-, P-, 0-3IeMEHTHI.
OcoOeHHOCTH pacHpeeNieHus 3JIEKTPOHOB M0 OpOUTANIIM B aTOMAax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB

1.2

IIepnonnueckuit 3akoH u lleproauyeckas cucremMa XMMUYECKUX 3i1eMeHTOB J[. M.
MenpeneeBa. CBA3bp NEpUOAUYECKOTO 3akOoHa U Ilepuoamueckoil cucCTEMbI
xuMuyeckux uieMeHTtoB J[.M. MenzeneeBa ¢ COBpEMEHHONW TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB XMMHMYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBHIX M CIOXHBIX BEIIECTB IO TPYIIaM U IEPUOJAM.
3HaueHue NepUOINYECKOro 3aKOHA B Pa3BUTHH HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHUYECKass CBS3b. Buabl XUMHYECKOH  CBA3U
(KoBaJieHTHAsT HEMOJISIpHAsE M TOJsIpHAsi, HWOHHAs, MeTauinyeckas). WoHbL:
KaTHOHBI U aHUOHBI. MeXaHNu3Mbl 00pa30BaHUs KOBAJICHTHON XMMHUYECKOMN CBSI3U
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIHN). BonopoaHas cBs3b

14

BaneHTHOCTD. BJICKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUSA

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BelllecTBA. THUIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOWCTBA
BEIIECTB OT THUNA KpUCTAUIMUeCKoW pemeTku. IloHAaTne o0 AMCHEpCHBIX
cucremax. VIcTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi 10Jisl BellecTBa B
pactBope

1.6

Knaccn@nxaunﬂ HCOPraHUYCCKUX COG,Z[I/IHCHPlﬁ. HOMGHKJ’IaTypa HCOPraHUYCCKUX
BCIICCTB

1.7

Xumuueckass — peakius.  Kiaccudukamms ~— XMMHYECKMX — peakuuil B
HEOPraHUYECKONM M OPraHMYECKON XMMHH. 3aKOH COXPAHEHHs MacChl BEILECTB,
3aKOH COXPaHEHUS U IPEBPALLECHUS] SJHEPTUH IIPU XUMUYECKHUX PEAKLIUAX

1.8

CKopocThb peakiiu, ee 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKoe paBHOBecue. {DakTopbl, BIUAIOINIME Ha
COCTOSIHUE XUMHYECKOro paBHoBecus. [Ipunuun Jle [larense

1.10

Dnextponutuueckas auccoruanus. CunbpHble U crnadbie smekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIIas, HEWUTpaibHas, IWIelouyHas. Peakmmu
HOHHOI0 0OOM€eHa

111

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€akuuu

Heoprannueckas xumust

2.1

Hewmeramnsl. [lonoxxenne HemeramuioB B lleproanueckoi cucreMe XMMHUYECKHUX
anementoB J[.M. MenneneeBa U OCOOEHHOCTH CTpOEHHsI aToMOB. dusznueckue
CBOMCTBAa HEMETANIOB. AJIJIOTPOINHSI HEMETAIOB (Ha MpUMeEpe KUCIOPOa, CEPHI,
docdopa u yrneponaa)

2.2

XUMHUYECKHE CBOMCTBA BAXHEWIIMX HEMETaUIOB (TaJoreHOB, Cephl, a30Ta,
dochopa, yrimepoma W KpeMHHS) M WX  COCIMHEHMHA  (OKCHJIOB,
KHCIIOPOJICOICPIKAIIUX ~ KHUCIOT, BOJOPOAHBIX coenauHeHuit). [Ipumenenue




BaXKHEHIIINX HEMETAJIOB U UX COEIUHEHUN

2.3

Meramnbl. Ilonoxenue MeramioB B lleprognyeckod cucreMe XUMHUYECKHX
anemenToB .M. MenzaeneeBa. OCOOEHHOCTH CTPOCHHSI JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mue ¢uznueckue cBoiictBa MeTayioB. CIulaBbl METALIOB.
DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIIIOB

2.4

XUMHUYECKHME CBOWCTBA BAXHEUIIUX METAUIOB (HATpUM, KaJlul, KaJbIUi,
MarHui, aJIOMUHUN, ITUHK, XpOM, KeJie30, MeIb) U HX coeauHeHuil. OOmue
CHOCOOBI TOTYYEHHS MEeTAUIOB. [[pruMeHeHne MEeTalIoB B OBITY U TEXHHUKE

2.5

I'enetnueckas cBI3b HEOPraHNM4CeCKUX BCHICCTB, IMPUHAIICKAIINX K pa3JInYHbIM
KJj1accaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B oOecrieueHUH HKOJIOTHYECKOM, HHEPreTUYeCKOW U IHILIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHSATHE O HAyYHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUIA

3.2

[IpencraBnenns 00 OOMIMX HAayYHBIX MPHHLIWNAX MPOMBIIIICHHOTO IOJYyYSHHS
BaXHEHIIMX BeulecTB. YeIoBEeK B MUpE BEIIECTB U MaTepHUaoOB: Ba)kHEHIIue
CTPOMTENIbHbIE MaTepuaibl, KOHCTPYKLMOHHBIE MaTe€pUalbl, KPacKu, CTEKJIO,
KepaMHKa, MaTepuaibl s 3JIEKTPOHUKH, HAaHOMAaTepUallbl, OPraHUYECKHUE U
MUHEpaJIbHbIE y100peHus

3.3

XuMUAd W 300pOBbE YEJIOBEKAa: IMpaBWia HCHOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MMaCHOT0 UCIIOJIb30BAHMS IIPENapaToB OLITOBOW XUMHUH
B IIOBCEIHEBHOMU KU3HU

Jlnst mpoBeACHUST €IMHOTO TOCYIAapCTBEHHOTO 3K3ameHa mo xumuu (mamee - EI'D mo
XUMHUH) HCIONB3YeTCs TMepedeHb (KoaupuKaTop) MpoBepsieMbIX TpeOOBaHUN K pe3ynbTaraM
OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl CpeIHero oO0miero oOpa3oBaHus |
AJIEMEHTOB COJEPKAHUS.

OCBOCHU

Tabnuua

[TpoBepsiembie Ha EI'D mo xumuu TpeboBaHUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM MpOTrpamMMbl
cpeaHero o01ero oopa3oBaHus

Kon

HpOBCp}ICMHC TpC6OBaHI/I$I K IpCAMCETHBIM PE3YyJIbTaTaM OCBOCHU A

MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON TPOrpaMMBbI CPEIHETO 00IIero 00pa3oBaHus

TpeOoBaHUS
1 Branenue cucreMoil XMMHUYECKUX 3HAHUM, KOTOPAst BKIIOUYAET:
1.1 OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUA DJIEMEHT, aTOM, H30TOIIbI,




AJIEKTPOHHAs 000JI04YKa aToma, s-, P-, U-3JCKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE M BO30YKIEHHOE COCTOSHHE aroMa, MOH, MOJeKyJa,
BaJICHTHOCTb, 3JICKTPOOTPUIIATEIILHOCTD, CTEIICHb OKHCIICHHS, XUMUYECKast

cBa3p (O~ m T-CBA3b | gparmple cBsA3W), ruOpuaM3alus aTOMHBIX
opOuTanel, KpHUCTAJUIMYECKas pEIIETKa, MOJb, MOJIApHAs —Macca,
MOJISIDHBIA  00bEM, MOJIApPHAs KOHIEHTPAIMs, PacTBOPbI (MCTHHHEIE,
JIUCHIEPCHBIE  CHCTEMBI), KPUCTAUIOTHAPATBI,  YIJEPOIHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYIIa, pagdKal, W30MEpbl, CTPYKTypHas (opmyia,
nzoMepust  (CTpyKTypHas, TreoMeTpuueckas (Luc-, TpaHCU30MEpus),
rOMOJIOTMYECKMI  psiJl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOIA- |
a30TCOJEPIKAIIME COEAUHEHHUs, OWOJIOTUYECKM aKTUBHBIE BEIIECTBA
(yriaeBoapl, KHpbI, OE€IKH), MOHOMEp, IOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIAPHBIE  COEAMHEHMS, KPEKUHT, pPU(GOPMHMHI,  THIIBI
XUMUYECKUX PEaKIUi (OKMCIMTENbHO-BOCCTAHOBHUTEIBHBIE, JK30- |
SHIOTEPMHUYECKUE, PEAKIMU HOHHOTO OOMEHA, TOMO- M TETEPOTEHHBIE,
00paTHMbIE U HEOOPATUMBIE), PACTBOP, JIIEKTPOIMTHI, HEIIEKTPOIMTHI,
3JIEKTPOJMTHYECKAS JUCCOLMAINS, CTENEHb JUCCOLMALNH, OKUCIUTEND,
BOCCTAHOBHUTEIb,  JJIEKTPOJIN3, CKOPOCTh  XUMHYECKOH  peaKIuu,
XUMHUYECKOE PABHOBECHE)

1.2

TCOPHUH 1 3aKOHBI (TeOpI/ISI XUMHYCCKOI'0 CTPOCHHUA OPTraHUYCCKUX BCIICCTB
AM. byrnepoBa, Teopuss = 3IEKTPOJUTHYECKOW  JMCCOLMALIUY,
Ilepuognueckuii 3akon JI.MI. MeHnneneeBa, 3aKOH COXpaHEHHs MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH $3BIK XHMHH, MHPOBO33pPEHUYECKHE
3HAaHUA, JICKAIMUC B OCHOBC INOHMMAHUA NPUYUHHOCTU U CHCTCMHOCTHU
XUMUYECKUX SIBJICHUH, COBPEMEHHbIE TIPEACTABICHUS O CTPOCHUH
BEIIIECTBA HA aTOMHOM, MOJICKY/IIPHOM U HaAMOJIEKYJIIPHOM YPOBHSIX

1.3

MMpEaACTaBICHUA (0) MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,
TEPMOAUHAMHUYCCKUX U KUHCTUUCCKHUX 3aKOHOMCECPHOCTAX HUX ITPOTCKAHUA,
0 XUMHUYCCKOM PAaBHOBCCHUHU, JUCHICPCHBIX CUCTEMAX

1.4

(akTOJIOTMUECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJYYECHUU U
0€30MacHOM  HUCIONB30BAaHWU  BAKHEHIIMX  HEOPraHWMYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACATEIHHOCTH YEIOBEKA

1.5

o0Iye Hay4Hble NPUHLIMIIBI XMMHYECKOTO MPOM3BOJCTBA (HAa IpUMeEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMMaKa, MeTaHoJa, MepepaboTKH
He(TH)

CdopmupoBaHHOCTH YMEHHI BBISBIISTH:

2.1

XAapPaKTCPHBIC NPHU3HAKU U B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, MIPpUMCHATH
COOTBCTCTBYIOIIME TIOHATHUA TIpU OINKMCAaHWH CTPOCHUA U CBOMCTB
HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMUMHUECKUX 3HAHUW C TOHATHSIMH M TPEICTaBICHUSIMU
IPYTUX TPEAMETOB Il 00Jie€ OCO3HAHHOTO MOHWMAHHS U OOBSICHEHHS
CYILIHOCTH MaTepHAIIbHOTO €IMHCTBA MUPa

C(I)OpMI/IpOBaHHOCTB YMCHHA UCIIOJIB30BATh!:




3.1

HAMMEHOBAHUS XHUMHUYECKMX COCAMHEHUM MEXIyHapOIHOrO COI03a
TGOpCTH‘-ICCKOfI nu HpHKHaI[HOﬁ XUMHUHU U TpI/IBI/Ia.HBHHe Ha3BaHHA BCHIICCTB,
OTHOCSIIMXCA K M3YYEHHBIM KJIacCaM OPraHUYECKHX W HEOPTraHUYECKUX
COCIMHEHHUH

3.2

XUMHAYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (OPMYNT HEOPraHHYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAILIEHHBIX U
CKEJIETHBIX) ()OPMYIT OPraHUYECKHUX BEILIECTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATE:

4.1

HEOPraHMYeCKUe BEILECTBA, CAMOCTOSTEIbHO BBIOMpPAaTh OCHOBAaHUS H
KPUTEPHUH IS KJIacCU(UKAIIUHN NU3Y9aeMbIX XUMHYECKIX 00BEKTOB

4.2

OpraHn4CeCKUC BCIICCTBA, CaMOCTOATCIBHO BLI6I/IpaTL OCHOBAaHUA H
KPpUTCPUU OJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3JInYHBIM MPHU3HAKaM (YHUCITY M COCTAaBYy pEarupyrollux BEIICCTB,
TerioBoMy 3(G(dEKTy peakiuy, W3MCHCHHI0 CTENCHEH OKHUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YYACTHIO KaTaan3aTopa)

ChopMupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSIHUM) U MOHOB XMMHUYECKHX
aneMeHToB 1 - 4 nepuoaoB [lepuoanueckoit cucremnl [[.1. Menneneesa u
UX BaJCHTHBIC BO3MOXKHOCTH, HCIIOJIb3YS TIOHATHS S-, P-, d-3JIEKTPOHHBIC
opOHTaNyU, SHEPreTUYeCKUe YPOBHU

CchopMupoBaHHOCTb yMEHHsSI OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XMMHYECKHX JJIEMEHTOB W 00pa3yeMbIX HMH COCTUHEHUH IO
[IEpUOJaM U I'PyIIaM

ChopMUpPOBaHHOCTb YMEHHUSI COCTABIATh YpaBHEHHUS XUMHMYECKHX
peakuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MOCPCACTBOM COCTABJICHHUA
QJICKTPOHHOT'O OajaHca 3THUX peaKI_II/Iﬁ

7.2

YPaBHEHUS PEAKIUN pPa3JIUYHBIX THUIIOB; IIOJHBIE M COKPAILCHHBIE
ypaBHEHHUS peaklii HOHHOTO OOMEHA, YUUTHIBas yCIOBHS, MPU KOTOPHIX
3TU peaKkUuy UIYT A0 KOHIA

7.3

peakuuii TUApONM3a, peakuui KoMIUIeKcooOpa3oBaHMs (Ha NpUMepe
THIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

C(I)OpMI/IpOBaHHOCTB YMCHHA NNOATBCPIKIAATD:

8.1

Ha KOHKDPETHBIX MPUMEPAX XapaKTep 3aBUCHMMOCTH  PEAKIMOHHON
CHOCOOHOCTH ~ OPraHMYECKHX COEJMHEHUH OT KpPAaTHOCTH M  THIIA
xoBaneHTHOH cBszu (O~ m T-CBA3N) piapmuOro BiAMAHMS aTOMOB M
IPYIIl aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOEHHOCTEH peanu3aluu
Pa3sIMYHBIX MEXaHU3MOB IPOTEKAHHS PEAKIUiA

8.2

XapaKTCPHbIC XUMHUYCCKUC CBOMCTBa BCIIECTB COOTBCTCTBYIOIIMMHU




AKCIIEPUMEHTAMHU U 3aMUCSAMU YpaBHEHUIN XUMUYECKUX peaKIuil

ChopMHPOBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTaB M BakKHEHIIHE
CBOWCTBA BEIIECTB, NPUHAMICKAMIMUX K ONPEIACICHHBIM KlaccaM U
rpynmnaM COeIUHEHHUH (IPOCThIE BEIIECTBA, OKCHJIBI, TUAPOKCHIIBI, COJIH;
YTJIEBOAOPO/bI, POCThIe 3(PUPHI, COUPTHI, (HEHOIBI, aTbIETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIOXXHBIC 3(UPBI, KUPBI, YIICBOABI, AMHUHBI,
AMHHOKHCIIOTHI, OCIIKN)

10

ChopMUpOBaHHOCTh YMEHHS MPOBOAUTH pPACYETHl IO XHUMHUYECKHM
dopMynaM W YpaBHEHUSAM XHMUYECKHUX pEaKIMHd C HCIIOIb30BaHUEM
(bU3NIEeCKUX BEITHMYUH:

10.1

Macchl (00beMa, KOJIMYeCTBa BEIECTBA) MPOAYKTA PEeaKIUU, €CIH OJIHO U3
HWCXOJHBIX BELIECTB JAHO B BHUJIE PACTBOpa C OMNPEACIICHHONM MacCOBOM
JI0JIEH paCTBOPEHHOTO BEIIECTBA HIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOW WJIM 0ObEMHOM JTOIU, BBIX0/1a POAYKTA PEaKINH

10.3

Ter10BOTO 3 (deKTa peakui

10.4

00BEMHBIX OTHOIIIEHHI Ta30B

10.5

110 HaXOXACHUIO XHUMHUYECKOH (bOpMYJ'IBI BCIICCTBA

11

Bnagenue cucremMoil 3HaHUM O METOAAX HAYYHOIO IIO3HAHMS SBICHUU
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX M YMEHHUE IPUMEHSTH
9TU 3HAHUA IPU DKCICPUMEHTAIBHOM HCCIEJOBAaHUU BEILUECTB U JUIA
OOBSICHEHUS! XMMHYECKUX SBJICHUH, WMMEIONIMX MECTO B NPUPOAE,
MIPAKTUYECKOU IEATEIbHOCTH YEJI0BEKA U B IIOBCETHEBHOU JKU3HU

12

ChopMuUpOBaHHOCTb YMEHHsI NPUMEHSTHh (UCIOJIb30BaTh) 3HAHUS O
COCTaB€ U CBOMCTBaxX BEIIECTB [UIsI SKCIHEPHUMEHTAJIbHOM MPOBEPKU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKUX
peakuuii W TPOTHO3UPOBAHMS BO3MOXKHOCTEH UX OCYIIECTBIICHHUS;
CHCTEMHBIE XMMHUYECKHE 3HaHUS 1 OOBSCHEHUS U NPOTHO3MPOBAHUS
SIBJICHUM, HUMEIONIMX €CTECTBEHHOHAYyUYHYIO0 MpPHUPOAY; I TNPUHATHS
I'PaMOTHBIX peIIeHUH MPoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHHUS IJIAHUPOBaTh U MPOBOAUTH XMMHMUYECKUMN
9KCHEPUMEHT (TIOTy4€HHE M H3Y4YEeHHUE CBONCTB HEOPraHWYECKUX MU
OpPTaHWYECKUX  BEIIECTB, KAYECTBEHHBIC pEaKIUH  YIIIEBOJOPOJIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOACOJEPKAIUX OPraHMYECKUX BEILECTB,
PEIICHUE SKCIICPUMEHTAIBHBIX 3a/ia4d IO paCliO3HaBaHUIO HECOPTaHNUYICCKUX
U OpPraHWYeCKHX BEIIECTB) ¢ COOJIOJGHWEM TpaBUi Oe30IacHOTo
oOpalmieHuss ¢ BellecCTBAaMH U JAaOOpaTOpHBIM  000pYAOBaHUEM;
(bopMyIHpOBATH TSN UCCIIEIOBAHMS;, MPEICTABISATh B PA3IUIHON (popme
pe3yabTaThl  AKCHEPUMEHTa, aHAIM3UPOBAaTh M OLEHUBATh  UX
JOCTOBEPHOCTH

14

ChopMupOBaHHOCTb YMEHUSI OCYILECTBIISATH LI€JIECHANPABICHHbBIN MOUCK
XUMHYECKON MH(OpMAalLlMY B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-




Hay4Has JIMTeparypa, CpeJIcTBa MacCoBOM MH(popMmaluu, ceth UHTEpHET 1
Apyrue), KPUTHYECKH AaHAIM3HPOBATh XHMHUYECKYI0 HH(OpPMAIHIO,
nepepabaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C TOCTABJICHHOMN
yueOHoI 3a1adeii

15 ChopmupoBaHHOCTE  YMEHHS  IPOTHO3MPOBATh, aHAIM3UPOBATH U
OIICHMBaTh WHMOPMAIUIO C TMO3MIMH SKOJOTUYECKOW O€30MacHOCTH
MOCIIEACTBUI OBITOBON W TNPOM3BOJCTBEHHOW IEATEIHHOCTH YEIOBEKa,
CBSA3aHHOM C TmepepabOTKOM BemeCTB; CHOPMHUPOBAHHOCTh YMEHHUH
0CO3HaBaTh OMACHOCTH BO3/JICHCTBUS HA KUBBIE OPTaHU3MbI OMPEICIICHHBIX
BEIIECTB, MOHUMAs CMBbICI TOKa3aTeasl MPEeAeIbHON  JIOMYCTUMOMU
KOHIIGHTpAllUd, U TOSACHATh HA MpUMEpax CHocoObl YMEHBIIECHUS H
MPEOTBPALICHUS UX BPEAHOTO BO3JCHCTBHS Ha OPTaHU3M YEJIOBEKa

Tabnuua
[IepeueHs 351eMEHTOB coaepKaHUsl, TpoBepsieMblX HAa EI'D o xumuu
Kon IIpoBepsieMblii 37IeMEHT CoJiepKaHUs
1 Teopernueckue OCHOBbI XUMUU
11 Crpoenue BemectBa. CoBpeMeHHas MoOJielb CTpoeHusi aroma. PacnpeneneHue

AJNIEKTPOHOB 10 JHEPreTHYeCKHM YpoBHsAM. Kiraccupukamuss XUMHYISCKUX
a5eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTeTHUECKUX YPOBHEH aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKJIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypanus aroma. BareHTHbIE 2JIEKTPOHBI

1.2 [lepuonnueckas cucremMa xumuyeckux odnemeHTtoB M. Mengeneesa.
Ousnyeckuit cmbica [lepuognueckoro 3akona .M. MenneneeBa. IlpuunHbl u
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB JJIEMEHTOB M MX COCIMHEHUU II0
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWMCTB TMPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAUHEHNM, BBICIIIMX OKCUIOB U TUAPOKCHJIOB

1.3 BanenTHOCTS. QHGKTpOOTpI/IHaTCJILHOCTB. CreleHb OKUCICHUS

1.4 Bunel xumudeckoii cBsi3M (KOBaJleHTHAs, MOHHAs, METaJUIMYEeCKasi, BOJIOPOIHAS)
Y MEXaHU3MBI ee o0pazoBaHus. MeXXMOJEKYIsIpHbIe B3auMoieicTBUs. BerecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHMA. THUIbl KPUCTAJUIMYECKHUX
penieTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIMA KPUCTAITUYECKON PEIIeTKH

1.5 Xumunyeckas — peakuus.  Knaccuukamuss ~— XMMHYECKMX — peakuuil B
HEOPraHUYECKON ¥ OPraHN4eCKON XUMHHU. 3aKOH COXPAHEHHUS MAcChl BELIECTB

1.6 CKOpOCTb peakilnu, €e 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB
1.7 TennoBsie a3 dekTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs
1.8 O6patumblie peakiuu. XUMHUYECKoe paBHOBecHwe. {DakTopbl, BIUAIOINIME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larenbe




1.9

OnekrponuTrdeckas aucconnanus. CumbHble W ciabbie smekTponuThl. Cpena
BOJIHBIX paCTBOpOB BCIICCTB: KHUCJaA, HGfITpaHBHaSI, mIeJIOYHasl. CTGHCHB
nucconuanuy. Peaknuy noHHOTO 0OMEHa

1.10

IMuaponus coneit. MonHoe npousBeaeHue Boabsl. Bogopoaubiii nmokasarens (pH)
pacTtBopa

111

CrniocoObl BBIPaKEHUsI KOHLIEHTPALUU PACTBOPOB: MAcCOBasi [0l PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHLEHTpauus. HachlllleHHble ¥ HEeHacChIILEHHbIe
pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHue BemecTs B cpenax ¢
pa3zHbiM 3HaueHreM pH. MeTobl 351eKTpOHHOTO Oananca

1.13

DJEKTPOJIU3 PAaCTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccudukanus HeopraHmueckux coequHeHni. HoMeHkaTypa HeopraHu4ecKux
BELICCTB

2.2

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX METALIOB (HATPHM, Kaauid, KaJbIIHM,
MarHuii, aJTFOMUHHHA, ITUHK, XPOM, JKeJIe30, MeAb) U WX coenauHeHui. OOmme
CHOCOOBI OTYyYEHUS] METAILIOB

2.3

XUMHUECKUE CBONCTBA BAXKHEHWINIMX HEMETALUIOB (TaJOrCHOB, CEpbl, a30Ta,
dochopa, yrmepoga W KpPeMHHsA) M HX  COCOUHCHHWHA  (OKCHJIOB,
KHCJIOPOCOACPKAIIUX KHCIIOT, BOJOPOIHBIX COCAMHEHUH )

2.4

I'enetnueckas CBI3b HCOPTraHNYCCKUX BCHICCTB, IMMPHUHAJICIKAIIUX K PA3JTITUIHBIM
KJj1accaM

2.5

I/I,Z[eHTI/I(I)I/IKaI_[I/IH HCOPTaHUYCCKUX CO€IUHEHMH. KauecTBeHHbIe pCaknnun Ha
HCOPTraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTaHHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOEHHS OpraHMYeCKHX
coequHeHnil A.M. bytiiepoBa. YriepoaHslii CKEIET OPraHUYECKOW MOJIEKYJIBI.
KpatHocTh XuMuyeckoii casu, O~ u T-CBIA3H  gp3. sp2- sp-rubpmamsamuu
opOuTasneil aToMOB yrjiepo/a. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO
cTpoeHus MoseKyll. ['omonoru. I'omonoruuecknii psia. zomepus u nzomepsl

3.2

[MonsTne o  ¢yHkuwoHanbHOM  Tpymme.  OpueHTtanuoHHble  3(dexTs
3aMECTUTEIIEN

3.3

[IpencraBienre o KiacCUpUKalMU OpraHMYEcKUxX BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIMHEHUHN (CUCTEMAaTHUeCKas) W TpPUBMAJIbHBIE HA3BAaHUA
BAKHEWIINX IPEICTaBUTENEH KJIACCOB OPTaHNYECKHUX BEIIECTB

3.4

CBoOOAHOpAIUKAIBHBIH W HMOHHBIM MEXaHW3Mbl peaknuu. [loHsTHe O
Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea




3.5

AJikaHbl. XMMUYECKHE CBOMCTBA AJKAHOB: raJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUUYECKOE Ppa3JIOKEHUE, KPEKHUHI, H3oMmepu3auus, ropenue. llomyuenue
ankaHoB. [luknoankanel. Crnenuduka CBOMCTB IUKIOATKAHOB C MAaJbIM
pa3sMepom 1ukia. Peakiuuy npucoeIMHEHUs U PaAuKaIbHOTO 3aMELIEHUS

3.6

AnkeHbl. XMMHUYECKUE CBOMCTBA: pEaKLMM IPUCOEAUHEHUS (TalOreHUpOBaHUE,
T'MJIpUPOBAaHUE, TUAPOraJOTeHUPOBAHUE, THApaTalusl), FOPEHUs, OKHUCIEHUS U
nonuMepu3anyu. IIpoMbiuieHHBIE M J1A0OPATOPHBIE CIIOCOOBI  MOTYyYSHHS
AJIKEHOB

3.7

Ankagvensl. XMMHMYECKHE CBOMCTBA AlKAaJUEHOB: PEAaKIHH IPUCOCAVHECHHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMsT U noiaumepusauuu. Ilomyuenue
aJIKaJJueHOB

3.8

AnkuHbl. XMMUYECKHE CBOICTBA: peakLUU MPUCOEAUHEHMS (TaJOreHUpOBaHUE,
TMJIpUPOBAaHUE, TUApaTalysi, TUAPOraJJOreHUPOBAHUE) KAaK CIIOCOO IMOJIyYeHHs
IIOJIMMEPOB M JPYrUX IOJIE3HBIX NPOAYKTOB. Peakuuum 3amemenus. I'openue
aleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH IS CBAPKU U PE3KHU
MertauioB. [IpuMeHeHue anerniieHa

3.9

Apenbl. XUMHUYECKHME CBOWCTBa O€H30JIa: pEaKIUH  JJIEKTPOOUIBHOTO
3aMelIeHus, TMpUcoennHeHuss (TUIpUpOBaHHE, TaloreHupoBanue). Peakuus
ropeausi. OCOOCHHOCTH XHMHYECKUX CBOWCTB Toiryona. [lomydenwe OeH3oa.
Oco0OeHHOCTH XMMHMYECKUX CBOMCTB ctupona. [lonumepusanus cTHpoia.
CriocoObl 1osTy4eHus U IPUMEHEHUE apOMaTUUECKUX YIIIEBOJA0POIOB

3.10

Cnuptel. [lpenenbHple  OJHOATOMHBIE CIHUPTHL. XHUMHYECKHE CBOMCTBA!
B3aMMOJICHICTBME C  HaTpUeM KaK CIOCO0  YCTaHOBJEHHUS  HaIM4Usd
THJIPOKCOTPYNIBI, C  TaJOr€HOBOAOPOAAMU  KaK  CIIOCOO  IMOJIy4eHUs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISApHAs AeruapaTanus. Peakuus ropeHus.
ITomyyenue »oraHONa: peakuuss OpOKEHUS TIIIIOKO3bI, THIpaTalys 3TUJICHA.
OTUJECHITIMKONIb U TIIMLEPUH KaK MPEICTAaBUTENH NMPEAEIbHBIX MHOTOaTOMHBIX
CIIUPTOB

3.11

®enon. XumMuueckue cBOicTBa (eHosa (peakuuu C HaTpUeM, THAPOKCHUAOM
HaTpusi, Opomom). [lomyuenue peHona

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpPENENTbHBIX albJIETHA0B: THIPUPOBAHUE;
KaueCTBCHHBIC PEAKIMM Ha KapOOHWIBbHYIO Tpymmy (peakuus '"cepeOpsHOro
3epkana', B3aumoeicteue ¢ ruapokcuaoM meau (I). Tlomyuenune npenenbHBIX
QIBJICTHJIOB. OKHCIICHUE CIUPTOB, THApATAIlUs aleTWiIeHa. AICTOH Kak
Mpe/ICTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIMU OKHCIECHUS alleTOHa

3.13

KapOoHoBble KHCIIOTBI. XHUMHYECKHE CBOWCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MypPaBbHUHON KHUCIIOTHI.
[TonyyeHnue mpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIMPTOB, AJBACTMAOB. BrIicine npenenbHble U
HenpeaeabHbIe KapOOHOBbBIE KUCIOTHI

3.14

Crnoxuble »pupel #u kupbl. CHocoObl MOMYyYEHHS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepudukanuu. IIpuMeHeHue CclIoXHBIX 3(PHUPOB B
NUIIEBOM M map(droMepHONl NPOMBIIIICHHOCTH. JKUpPBI Kak CIOXKHBIE 3(UpPbI




[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XUMHYECKHE CBOICTBA KUPOB:
THJIPUPOBAHUE, OKUCIEHUE. [HIpoiu3, WM OMBUICHHE, >KHPOB KaK CIOCO0

MPOMBIIIJICHHOTO TOJIYYEHHs COJICH BBICIINX KapOOHOBBIX KHCIIOT. Mba xax
COJIM BBICIIMX KapOOHOBBIX KUCIIOT

3.15

XUMHUECKHE CBOMCTBAa TJIOKO3bl: PEAKUUHM C YYacCTUEM CIHMPTOBBIX U
QJIBJICTUAHOM TPYII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, ee
3Ha4YeHUE B JKU3HEAEATEIIbHOCTU opraHusma. Jlucaxapusl: caxaposa, MajabTo3a.
BoccranaBnuBaromuye M HEBOCCTaHaBIMBarolue aucaxapuisl. ['maponus
nucaxapunoB. [lomucaxapuapl: kpaxmai, riukoreH. CTpoeHHe MakpoOMOJEKYI
KpaxMaja, IJIMKOI€Ha M Leunonao3bl. (DHU3MUYECKUe CBOMCTBAa Kpaxmala H
LEJUTF0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaja: THUApPOJIU3, KayeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIIIOJIO3bL: TUAPOIU3, MOIY4ECHUE
3¢upoB LemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIH LIEJK)

3.16

AMHHBI. AMHHBI KaK OpPraHUYeCKHE OCHOBAHUS: PEAKIIMU C BOJOW, KHUCJIOTAMHU,
peakuusi TOpeHHs. AHWUIMH KakK [peACTaBUTEIb apOMaTUYECKUX aMHHOB.
XUMHYECKHUE CBOMCTBA AaHWIIMHA: B3aUMOJICHCTBHUE C KHUCJIOTaMH, OpPOMHOMU
BOJOM, okucienue. [lodyyeHue aMHMHOB aNKWJIMPOBAaHMEM aMMHaka U
BOCCTAaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIEBOJIOPOIOB

3.17

AMUHOKHUCIOTEl M OenKu. AMUHOKHUCIOTHI Kak aM(pOTEpHblE OpraHUYECKUe
coeauHeHusi. OCHOBHBIE AMHMHOKHCIOTBHI, oOpasyromue Oesnku. XHUMHUYecKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, NEHATYypalus, KayeCTBEHHbIE (LIBETHBIC) PEaKLUU
Ha Oesku

3.18

CrtpoeHre M CTPYKTypa HOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMUMEPOB OT
cTpoeHHus: MousieKyd. OCHOBHBbIE CIOCOOBI MOJIyYEHUS BBICOKOMOJIEKYISIPHBIX
COEJMHEHUI: peakuuu MOoJIMMEpH3allud U MoJuKoHJeHcauuu. Kiaccuduxanms
BOJIOKOH

3.19

Nnentudukanus opraHUYECKUX coeAuHeHuM. PelmieHune sKcrnepuMeHTaIbHBIX
3a71a4 Ha pacrO3HABaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX COE€TUHEHUI

XUMHUS U )KU3Hb

4.1

Xumusi B TIOBCeAHEBHOM >Ku3HHM. [lpaBuna Oe3omacHOM pabOTHl C €IKUMHU,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOI XUMUU

4.2

XuMus U 310pOBbe. XUMHUS B MEAULIHUHE. XUMUS U CEINBCKOE XO3AMCTBO. XUMUS
B IPOMBIIUIEHHOCTH. XUMHS U SHEPTreTUKa: MPUPOIHBIM U MOMYTHBIA HEPTSIHON
ra3pl, WX cOCTaB W wucnoinb3oBanue. CocrtaB Heptm U ee mepepaboTKa
(TpUpOAHBIE UCTOYHHUKH YTIIEBOJAOPOJIOB)

4.3

XUMHUA U IKOJOTHUSl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalolled Cpelbl U €ro
nocneacteus. OxpaHa ruapocdepsl, mouBbl, atMochepsl, (GJIopsl U ¢GayHbl OT
XUMHUYECKOoro 3arpsisHeHus. [IpoOrema OTXOZOB M MOOOYHBIX MPOIYKTOB.
AnbTepHaTUBHbIE HCTOYHUKHU YHEPTUU




4.4 OO6mwme mpeacTaBlIeHUs O MPOMBIIIUICHHBIX CIOCO0aX MONYYCHHUS XUMHUUYECKHUX
BEIIeCTB (HA TpPUMEpE MPOM3BOJACTBA aMMHAaKa, CEPHOW KHCIOTHI). UepHas u
nBetHas  metauryprus.  CTeksIo M CWIMKaTHas  MPOMBIIUICHHOCTb.
[Ipombrmnennast  opranudeckas  xumus. Chpbe IS OpraHUYecKoOu
MIPOMBIIIIICHHOCTH

5 Tunel pacyeTHBIX 335184

5.1 Pacuets Macchl BemecTBa WM 00bE€Ma ra3oB IO H3BECTHOMY KOJIMYECTBY
BEIECTBa, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIICCTB

5.2 Pacuets! TemoBoro g dexra peakun

5.3 PacueTsl 00bEMHBIX OTHOIIICHU Ta30B MPH XUMHUECKUX PEAKITUIX

54 Pacuetrsr Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuersl MaccoBoil miM 0OBEMHOW J0AM BbIXOAA HPOAYKTa pEaKUUH OT
TEOPETHYECKU BO3MOXKHOTO

5.6 Pacuetsl Macchl (0ObeMa, KOIMYECTBA BELIECTBA) MPOAYKTA PEaKLUU, €CIH OJTHO
W3 BEUIECTB JAaHO B BHJIE pacTBOpa C ONPEAECICHHOM MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA

5.7 Pacdyetsl ¢ wucnonp3oBaHMEM TMOHATUH  "mMaccoBas jons", '"MossipHas
KOHLEeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxaenne MONEKyasIpHOH (OpMYJIBI OpPraHMYECKOro BEIIECTBAa IO  €ro

IJIOTHOCTA W MAacCOBBIM JOJIAM JJIEMEHTOB, BXOIAILIUX B €r0 COCTaB, WIH IIO
MIPOYKTaM CTOPaHUS







