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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMMa o XuMHUH Ha YpOBHE CpelHEro ooiero oopazoBanus paspadboraHa
Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickoit ®denepaunn», TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHUSA (eaepanbHOR
oOpasoBarenpHON  MporpaMMbl  cpeaHero  obmiero  o6pazoanus(POIl  COO),
IOpeaCcTaBlIeHHbIX B DenepaJlbHOM TrOCyJapCTBEHHOM O0pa30BaTeIbHOM CTaHAapTe
COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus ydeOHOTO TMpeaMera «XUMHS» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit denepanuu, pean3yrIMX OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOrpaMMbl, M OCHOBHBIX IMOJOXE€HUA «CTpaTeruu pa3BUTHUS
Bocriutanusa B Poccuiickoin @enepaunn Ha nepuon Ao 2025 roma» (PacnopsxeHue
[IpaButensctBa PD 0T 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIyOJEHHOTO M3Y4YEHHMs] 3aHUMAeT Ba)XHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAy4YHOro 0oOpa3oBanus yudamuxcs 10-11 kmacco. M3ydenue npenmera,
peanu3yemMoe B yCioBusIX qudepeHInpoBaHHOTO, MPOGUIEHOTO O0YICHHS, TPU3BAHO
o0ecneunTh 00IIE00PA30BATENBHYIO U OOILEKYIbTYPHYIO MOATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJlafTallii UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B
COLIMyMe, a TakKe JJIsl MPOJODKEHHUsT 0Oy4YeHMsI B OpraHu3aluax Mpo¢ecCHOHaIbHOTO
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJISIETCS OJHOW U3 IPUOPUTETHBIX TUCLHUILINH.

B nporpamme mo XMMHM Ha3HayeHUE MpeameTa «XUMHUS» TOJy4aeT MOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU C OCHOBoMoJararomumu nojoxenusimu ®I'OC COO
0 B3aMMOOOYCIIOBJIIEHHOCTH 1I€JIeH, COJIepKaHusl, pe3yJIbTaTOB 00y4YeHUs U TpeOOBaHUM
K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBHUIIETEIBLCTBOM TOMY SIBJIIFOTCSI CJEAYIOLIUE
BBITIOJTHSIEMbBIC TTPOTPAMMO# TI0 XUMUHN (YYHKITHH:

. UH(GOPMAITMOHHO-METOJMUECKAsl, peann3alus KOTOPoi 00ecrednBacT MOaydeHHe
IOpPEICTaBICHUS O LENsIX, COAEpX aHUM, oOuIed cTpareruu OoOydeHHs, BOCIMTAHUS U
pa3BUTHSI OOYYAIONIMXCSI CPEJCTBAMHU IMPEAMETA, U3y4aeMOro B paMKaxX KOHKPETHOIO
npodus;

. OpraHU3ALMOHHO-IUIAHUPYIOIIasi, KOTopas MpeAyCMAaTpUBAET  OIpeAeICHUE:
OPUHIIMIIOB ~ CTPYKTYPUPOBAHUS M TOCJIENOBATEILHOCTH  M3yYEHUsS]  y4eOHOTO
Marepualna, KOJIMYECTBEHHBIX M KA4ECTBEHHBIX €ro XapaKTepUCTHK; MOJIXOJ0B K
(OpPMHUPOBAHUIO COJIEPHKATEIBHOW OCHOBBI KOHTPOJII M OLICHKHM 00pa30BaTeIbHbBIX
JOCTHKEHHM OOyJarommMxcsi B paMKaX HWTOTOBOM arTecTanuu B (QOpME €IUHOTO
rocyapCTBEHHOIO 3K3aMEHa 110 XUMHUH.

[Iporpamma a1t yriryOJIEHHOTO U3YUYEHUSI XUMUU:

. yCTaHABJIMBAET WHBAPUAHTHOE NPEIMETHOE COJEpkKaHUe, 00s3aTeNbHOE IS
M3YYCHHS B paMKax OTICNbHBIX Mpoduied, MpeaycMaTpUBaeT paclpenesieHue u
CTPYKTYpUPOBAaHHE €ro MO KJIaccaM, OCHOBHBIM COJIEP’KaTEIbHBIM JIMHHSIM/pa3ienam

Kypca;



. TaéT MpUMEpPHOE pachpeielieHue y4eOHOro BpPEMEHHU, PEKOMEHIYyEeMOTro IS
U3YUYEHHUS OTIICIbHBIX TEM;

. npeiaraeT NpUMEpPHYIO MOCJIE0BATEIbHOCTh U3YUEHHUs] YUEOHOro MaTepuaia ¢
Y4ETOM JIOTMKH IOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;
. NAaET METOIMYECKYH) WHTEPIPETAlMIO LEJNed W 3a7ad U3y4eHUs IpeIMeTa Ha

yrayOJaEéHHOM YpPOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHETO
oO1ero oOpa3oBaHus, COJIEPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX pPe3yJIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa30oBaTENbHON MPOrpaMMBI CPEOHET0 OOIIero 0O0pa30oBaHHS
(JIMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), @ TaKkKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATENbHBIX JEHCTBUI OOYyYaromerocsi IO OCBOEHHUIO COJEp>KaHUs
npeaMera.

[lo BcemM Ha3BaHHBIM MO3ULUSM B TPOrpaMMe IO XUMUU MPEAyCMOTpPEHA
MPEEMCTBEHHOCTh C OOyYEeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3zoBaHus. 3a
npeaesiaMi YCTAaHOBJICHHOW MPOTPAaMMON IO XMMHH 0053aTeNbHON (MHBAPUAHTHOMN)
COCTaBJISIIONIECH cozepx aHusi y4eOHOro mnpeaMera «XuUMHUsS» OCTaETCS BO3MOXKHOCTh
BbIOOpa €ro BapUATUBHOW COCTAaBIAIONICH, KOTOpas JOJDKHA OMNpPENeNsiThCs B
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOT'O MPOQuUiIs 00ydeHHUs.

B cootBercTtBHM ¢ koHuentyaibHbIMUA mnosiokeHus MU PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOr0 W yriayOJaEHHOTO ypoBHEW B cucteMe aud@epeHIMpOBaHHOTO
oOy4eHHs] Ha YPOBHE CPEAHEro O0IIero 00pa3oBaHusl XUMUS Ha YPOBHE yTiyOJIEHHOTO
U3YUYEHHUs] HANpaBJIEH Ha pEeaju3allii0 MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TaroM
MOJYYCHUS XMMHYECKOro 0oOpa3oBaHHWs B paMKax HM3yYCHHS  CIeIHUATbHBIX
€CTECTBEHHO-HAYUYHBIX U XUMUYECKUX JUCHUIUIMH B BYy3aX M OPTraHU3ALMSIX CPEIHETO
po)eCCHOHATEHOTO 00pa3oBaHus. B 3TOW CBsI3W W3ydeHUE TpeaMeTa «XUMUSD)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHUE U YTIyOJieHWe TEOPETUYECKON U
PAKTUYECKON TMOJATOTOBKM OOYYalOIIUXCs, BBIOPABIIMX OMpPEACIEHHbIN MTPOdUIH
oOy4eHHsl, B TOM YHUCJE C MEePCHEKTHBOW IMOCIEAYIOLIEro MOTYYEHUSI XUMHUYECKOTO
oOpa3oBaHHs B OpraHm3anusx npodeccnoHanrbHOTO oOpasoBanus. Hapsgy ¢ atum, B
ceere TpeboBanuit ®I'OC COO k maHupyeMbIM pe3yibTaTaM O0CBOeHHUs (deaepaibHON
o0pa3oBaTenbHON MpOrpaMMbl CpeAHEro 00IIero o0pa3oBaHMs H3Y4YEHHUE MpeaMeTa
«XUMHSD» OPUEHTHUPOBAHO TAKXKE HA PEUICHHWE 3aJad BOCIUTAHUS W COLHUAIBHOIO
pa3BUTHS 00ydJaromuxcs, Ha (popMUpoBaHUE y HUX OOIIEHHTEIUICKTYaTbHBIX YMCHHM,
YMEHUW parMoHAIM3AIMU yIeOHOTO TpyJda W OOOOIMIEHHBIX CIOCOOOB JEATEIHHOCTH,
UMEIOIIUX MEXIUCUUILIMHAPHBIN, HAAIIPEAMETHBINA XapaKTep.

CocTaBisOMUMH TIpeAMeTa «XUMUS» Ha YPOBHE YriayOJEHHOTO M3y4YEHUS SIBIISIOTCS
yrayonénnbie Kypesl — «Opranndeckas Xumus» U «OO01Iast 1 HeOpraHUIecKask XUMUSD).
[Ipu onpeneneHNy MOIXOA0B K OTOOPY M CTPYKTYPHOM OpPTaHU3AIMH COACPKAHUSI ITUX
KypCOB B HporpaMMe IO XMMHHM 3a OCHOBY mNpuHATHl nonoxenus OI'OC COO o
paznuuusix 0a30BOro U yriyoJEHHOTO YpPOBHEH U3yUYEHUS MIPEAMETA.



OcHoBy conepkanus KypcoB «Opranundeckas xumus» U «OOmass 1 HeopraHudeckast
XUMHSD» COCTABIJIIET COBOKYIHOCTh NPEIMETHBIX 3HAHUN W YMEHMM, OTHOCALIUXCA K
0a30BOMY YpOBHIO U3yU€HHUs MpeaMeTa. JTa cucTeMa 3HaHUM MOJyyaeT ONpeesIEHHOe
TEOPETUYECKOE JIOTIOJHEHHE, TIIO3BOJISIIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO
Oonpmmii 00bEM  (hakTONOTHUECKOro Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE
U3y4eHUs IpeaMera oOecrieueHa BO3MOYKHOCTh 3HAYUTENIBHOTO YBEIMYEHHsS 00BEMa
3HaHUU O XUMUYECKHUX JIEMEHTaX U CBOWCTBAX UX COEIMHEHUI Ha OCHOBE paCIIMpPEHUs
U yrIyOJieHWs TPeNCTaBICHUA O CTPOCHHHM BEIIEeCTBA, XHWMHUYECKOW CBSI3W U
3aKOHOMEPHOCTSIX TPOTEKAaHUs pEeaklUui, paccMaTpUBAEMbIX C TOYKH 3pEHUS
XUMHUYECKOH KHHETUKH M TEPMOJAMHAMUKH. l3yueHue mNepruoauveckoro 3akoHa U
[leprognueckoil CUCTEMBI XMUMHUYECKHX JJIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUHM aToMa. XHUMUYECKas CB3b
OOBSICHSIETCSI C TOYKM 3pPEHHUS DHEPreTHMYECKUX H3MEHEHWil mpu e€ oOpa3oBaHUH H
pa3pylIeHnH, a TaKKe C TOUYKH 3pEHUsT MEXaHW3MOB €€ oOpazoBaHus. V3yueHue TUIIOB
peakuuil gonoyHsAeTcss (OPMUPOBAHUEM MPENCTABICHUM 00 3JIEKTPOXUMHUECKUX
npoueccax M 3JEKTPOJIM3€ paciylaBOB M PacTBOPOB BelIeCTB. B kypce opranuueckoit
XUMHH TIPU PaCCMOTPEHUU PEAKLIMOHHON CIIOCOOHOCTH COEAMHEHHMN yaensieTcs ocoboe
BHHMaHHE BOMpOcaM 00 3IEKTPOHHBIX 3¢ (}eKTax, O B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3Max PEaKIIi.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJAEPKAHUE KYPCOB XMMHUHU YIIIyOJEHHOTO YPOBHSI
U3y4YEHUs JJIs KJIACCOB ONpeAes€HHOro npoduiis (raaBHbIM 00pa3oM Ha UX CTPYKTYpy
U XapakTep JOMOJHEHUN K 00I1e cucTemMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE
CMEXHbIE TpeaMeThl. Tak, Hampumep, B COAEPKaHUM TpeIMeTa AJis KJIACCOB XUMHUKO-
¢usnueckoro mnpoduns Oonblioe 3HaAYeHHE OyAyT HWMETh SJIEMEHTHl y4eOHOTO
MmaTepuaia 1o oduiet xumuu. [Ipu n3ydyennu npeaMera B JAaHHOM Cllydae akLEHT OyJeT
c/ieJlaH Ha OOILIHOCTh METOJOB MO3HAHHUSA, OOIIHOCTh 3aKOHOB M TEOPUIl B XMMHUU U B
(bu3MKe: aTOMHO-MOJICKYJISIpHAsT TEOpHs (MOJEKyJsIpHas Teopusi B (DHU3UKE), 3aKOHBI
COXPAHEHHUS MACChl U SHEPTUH, 3aKOHBI TEPMOJAMHAMUKH, dJIEKTPOIN3a, IPEICTABICHHS
O CTPOEHUU BEIIECTB U APYTOE.

B 1o xe BpemMs B colep)KaHHMM MpeaMeTa s KIAacCOB XUMHUKO-OHMOJIOTMYECKOTO
npo¢uiast OoNbIIUN YIENbHbIN Bec OyleT UMETh OpraHudeckas Xxumus. B stom ciaydae
MPEIOCTABIACTCS  BO3MOXHOCTH i Oojiee  OOCTOSATENBHOTO  PacCMOTPEHUS
XUMHYECKON OpraHu3alii KJIETKH KaK OMOJOTHYECKOW CHCTEMBI, B COCTAaB KOTOPOM
BXO/ISIT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMH]IbI, OEJIKU, YTIEBOIbI,
HYKJICMHOBBIE KHUCJIOTBI M apyrue. Ilpu 3TOoM 3HaHMS O cocTaBe U CBOWCTBax
MPECTaBUTENIe OCHOBHBIX KJIACCOB OPTaHMYECKHX BEIIECTB CIy>KaT OCHOBOW st
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCHHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mnane ¢opmupoBaHHs OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX
METOJIOB TIO3HAHMSI U OIbITa MPAKTUYECKOTrO MPUMEHEHUSI HAayYHbIX 3HAHUW U3yUYeHHE



npeaMera « XuMUs» Ha yriayOJEéHHOM YPOBHE OCHOBAHO HA MEXIPEIMETHBIX CBSI3SIX C
y4eOHBIMU MIPEIMETaMH, BXOSIIUMHU B COCTaB MpeAMETHBIX obnactel «EcTecTBeHHO-
Hay4yHble TMpeaMeThl», «Martematuka u uHPopMatukay U «Pycckuil S3bIK U
JATEPATYPAN.

[Tpu n3ydennn y4eOHOTO TIpeaMeTa « XUMHUs» Ha yriayOJaEHHOM YpOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeAHero oluiero odpa3zoBaHus (Ha 0a30BOM YpOBHE), 3amaueit
NEPBOCTENICHHOW 3HAYUMOCTH SBJISETCS (OPMUPOBAHHE OCHOB HAayKU XHMHH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOW JEATEIbHOCTH 4YeJOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYJbTYpbl. Perienue 31oil 3aaun Ha yriayOJa€HHOM
YPOBHE M3YUYEHHMS IPEAMETA NPEATIONATacT PEATU3ALMIO TAKUX LIENEH, KaK:

. dbopMHpoBaHWE  TPEJICTABICHUNA: O  MaTepUaIbHOM  E€IUHCTBE  MHDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJIEHUM IPUPOJIBI, O MECTE XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK U €€ Beaylled poiau B OOECIEUEHUH YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA: B PEIICHUU TPOOJIEM SKOJOTUYECKOW, DHEPTeTUYECKON W TMHINECBOU
0€e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
UCTOYHUKOB OJHEPrud, B OOECIEUECHHUU PALUOHAIBHOTO MPHUPOJONOIL30BAHUS, B
(GhopMHUPOBaHUM MUPOBO33PEHHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JJ0POBbIO U PUPOJIHOM CPELE;

. OCBOCHHME CHCTEMbI 3HAHWH, JICKAIMX B OCHOBE XMMHYECKOW COCTABJISIIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUM, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX IMPEICTABICHUI O CTPOCHUHU BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAAMOJEKYJIAPHOM, O TEPMOJUHAMHUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIMUH, O XUMHYECKOM
PaBHOBECHUH, PACTBOpPAX M JHUCIEPCHBIX CHUCTEMax, 00 OONMX HAYYHBIX MPHHIIUIIAX
XMMHUYECKOT'O ITPOU3BOJICTBA;

. dbopmupoBaHre y 00YYalOIIMXCS OCO3HAHHOTO MOHWMAHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XWMHWYECKMX 3HAHWUW [Isi OOBSICHEHWS KIIOUEBBIX HACH U Tpoliem
COBPEMEHHOU XUMHH, [JIs1 OOBSICHEHUS U TMPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO0 TMPUPOAY; TPAMOTHOTO pEIIeHHUs] MpoOJeM, CBSI3aHHBIX C
XMMHUEN, T[POTHO3UPOBAHMS, aHAIM3A M OLUEHKH C TO3UIUHA SKOJIOTMYECKOU
0€30MacHOCTH TOCJEACTBUN OBITOBOM M MPOW3BOJICTBEHHOW NEATETLHOCTH UYEIOBEKA,
CBSI3aHHOM C XHMMHMYECKUM IPOU3BOJICTBOM, HCIOJb30BAHUEM U MepepaboTKOM
BEIIECTB;

. yrayOJeHue NnpeACcTaBiIeHU 0 HAyYHbIX METOJaX MO3HAHUs, HEOOXOAUMBIX IS
NpPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MUPE BEHIECTB U OOBICHEHHS] XUMUYECKUX
SIBJICHUM, UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON AEATEIBPHOCTH U MOBCEIHEBHOM
KU3HU.

B murane peanmzanum mepBOOYEPEIHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIMNX (HYHKITHMA
IIEJIOCTHOM CHCTEMBI CpelHero oOmero o0pa3oBaHUs TMpU H3YYEHUU MpeaMeTa



«Xumus» Ha yrIyOJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh MPUOOPETAIOT TaKUe 1EIH U
3aJlauu, KakK:

. BOCIUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUM NPUPOABI, YBAKEHUS K
MpOLIECCY TBOpYECTBA B OOJACTH TEOPETHUECKMX M TPUKIATHBIX HMCCIEAOBAHUN B
XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

[ Pa3BUTHC MOTHBAIIUU K O6y‘16HI/IIO H IIO3HAHHIO, CITocOOHOCTEH K CaAMOKOHTPOJIIO
N CaMOBOCIIMTAHHUIO HA OCHOBC YCBOCHUA O6HI€‘ICJ'IOB€‘IGCKI/IX HGHHOCTeﬁ;
[ pPa3BUTHUC TIMO3HABATCIBbHBIX HWHTCPCCOB, HMHTCIUICKTYAJIbHBIX W TBOPYCCKUX

CIIoCOOHOCTEH oOydJarormuxcsi, (OpMHUPOBAHWE Yy HUX CO3HATEIHLHOTO OTHOIICHUS K
caM0oOOpa30BaHUIO W HEMpPEepPhIBHOMY OOpa30BaHUIO KaK YCJOBHUIO YCIEIIHON
npodeccuoHanbHON U OOIECTBEHHOW AESTENBHOCTU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JI0POBbIO U TOTPEOHOCTH B 3T0POBOM 00pa3e KU3HU;

. dbopMHUpOBaHUE YMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUS, PA3BUTHE
HKOJOTUYECKON  KYJIbTYpbl,  MNpUOOpEeTEeHHE  OmbiTa  OOIIECTBEHHO-TOJIE3HOU
HKOJIOTUYECKOM eI TEIbHOCTH.

OO6miee 4YMCIO 4YacoB, MPEIYCMOTPEHHBIX HJii M3YyYEHUS XUMHH Ha YriayOJEeHHOM
YpOBHE cpemHero obmero oopazoBanusi, coctaBiseT 204 gacos: B 10 kmacce — 102 gaca
(3 gaca B Henento), B 11 kmacce — 102 ygaca (3 yaca B HeJIelO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYECKON XMMUH.

[IpenmMer u 3HaYeHHWE OPraHUYECKOW XWMHUHU, NPEJICTaBICHHE O MHOT000pa3uu
OPTraHUYECKUX COCTUHECHUM.

DJEKTPOHHOE CTPOECHHE aroMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSHHUSL.
BasleHTHBIE BO3MOXHOCTH aTroMa yriaepoja. XUMHUYECKas CBSI3b B OPraHUYECKHX
coequHeHUsX. Tumpl THOpHOM3AaLMKM ATOMHBIX OpOHWTaNel yriepojaa. MexaHU3MBI
o0pa3oBaHMs KOBAJICHTHOW CBA3M (OOMEHHBI W JOHOPHO-aKIENTOPHBINA). THIlbI
NEepEeKpbIBaHUS aTOMHBIX opOuTaneil, 6- u m-cBa3u. OauHapHas, ABOWHAs U TpoOilHas
cBs3b. CrocoObl pa3phiBa CBS3€M B MOJIEKYJIaX OpraHmdeckux BeiiecTB. [loHsTHE O
CBOOOJTHOM pajiuKalie, Hykieoduiie u anexTpodue.

Teopuss crpoeHuss opraHmyeckux coeauHeHuii A.M. byTiepoBa M COBpEMEHHbIE
MPEACTABICHHUS. O CTPYKTYpE MOJIEKYJ. 3HAY€HUE TEOPUH CTPOCHHSI OPraHUYECKHX
coequHEHU. MonekynspHble U CTPYKTypHbIe (Qopmysbl. CTpyKTypHBIE (OPMYJIbI
pazIMYHBIX BUIOB: pa3BEPHyTas, COKpalI€HHAas, CcKejneTHas. HM3omepus. Buasl
M30MEPHUH: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJNEKTPOHHBIE IP(PEKTHl B MOJIEKYIax
OpPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o  kmaccudukanuu  opraHuyeckux  BemiectB. llonatue o
¢yHkuuoHansHOW Tpymnme. ['omonorus. ['omonornueckue psgel. CucremaTnueckas
HOoMeHKiatypa opranudeckux coequHennii (IJUPAC) u TpuBuanbHble Ha3BaHMS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHnHoctn M KjHaccu(UKalus  OpraHuYeckux  peakuuid.  OKUCIUTENbHO-
BOCCTAaHOBUTENbHBIE PEAKLINHA B OPTaHUYECKON XUMUMU.

OKCnepUMEHTAIBHBIE METObI U3YUYEHHsI BELIECTB U UX IIPEBPAILCHMI: 03HAKOMIICHUE C
oOpa3uaMi OpPraHMYECKHUX BEIIECTB M MaTepuHaJlaMd Ha HUX OCHOBE, OIBITHI IO
MPEBPAIICHUIO OPraHUYECKUX BEIECTB MPU HArpeBaHuU (IUIaBlieHHE, OOYTJIMBAHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJI OPIraHUYECKUX BEILIECTB.
Yriesoaopoasbl.

Anxkansbl. ['oMonornueckuii psij ajkaHoB, oO1as (GopMmyIia, HOMEHKIATypa U U30MEpHUsl.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJKaHOB, SP -THOPHIM3ALNS
aTOMHBIX OpOHUTaNelt yrieposa, 6-cBsi3b. du3nueckre CBOMCTBA aTKaHOB.

XWMHUYECKHUE  CBOWCTBA  QJKAaHOB:  pEaKUUMU  3aMEIICHUs,  W30MEpHU3aLNH,
JNETUIPUPOBAHMS, LMKIM3AaLWANA, IUPOJM3a, KpeKuHra, ropenud. IIpeacrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupojae. CriocoObl MOTyYEHUs U IPUMEHEHUE aTKAHOB.



[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U nu3oMepus. OCOOEHHOCTH CTPOEHUS
U XUMHYECKMX CBOMCTB MajblX (LMKIONPOMAH, LMKJIOOYyTaH) W  OOBIYHBIX
(UMKJIONEHTaH, IUKJIOreKCaH) LUKIoaNKaHOB. CHocoObl MONy4YeHHUs U TNPUMEHEHHE
LAKJIOAIKAHOB.

Ankenbl. ['oMonoruueckuit psig  ajdkeHoB, obOmas (GopMyrna, HOMEHKIATypa.
DNeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AaJKEHOB, Sp -THOPHIM3aIs
aTOMHBIX opOuTazneil yriepona, o- U m-cBa3u. CTpyKTypHas U reomerpudeckas (Iuc-
TpaHc-) uzoMepusi. OU3nyeckue CBONCTBA AJIKEHOB. XMMHUYECKHUE CBOWMCTBA: PEaKIIMU
IIPUCOEIUHEHHNS, 3aMELIEHNS B O-TIOJIOKEHHUE IIPU JTBOWHOM CBSI3H, NOJIMMEPU3ALUN U
okuciieHus. IIpaBmiio MapkoBHuKoOBa. KadyecTBeHHbIE peaknnM Ha JIBOWHYIO CBS3b.
Crioco0bl 1oJTy4eHNs U IPUMEHEHUE aJIKEHOB.

Anxaauensl.  Knaccupukauuss — ankagueHoB  (CONpsDKEHHBIE,  M30JMPOBAHHBIC,
Kymynuposantvle). OCOOEHHOCTU SJEKTPOHHOTO CTPOCHUS M XUMHUUYECKUX CBOMCTB
CONPSDKEHHBIX JOUEHOB, 1,2- m 1, 4-pucoenuuenue. [lonmmepusanus CONpPsKEHHBIX
naueHoB. CriocoObl MOJTy4YeHNs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMostornyeckuil psji alnkuHOB, o01as popMyiia, HOMEHKJIaTypa U U30MEpHsl.
DJEKTPOHHOE M MHPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHMHOB, SP-THOpUAM3AIIMS
aTOMHBIX opOuTaneil yriepoma. Du3nyecKkwe CBOWCTBA aJKUHOB. XHMHYECKUE
CBOWCTBA: pPEaKUMU NPHUCOCIMHEHUS, AUMEPU3AUMU W TPUMEPHU3ALMHU, OKHUCIICHUS.
KucioTHele CBOMCTBA aJKMHOB, UMEIOUIMX KOHIIEBYIO TPOMHYIO CBA3b. KauecTBeHHBbIE
peakiuu Ha TPOWHYIO CBsA3b. CIOCOOBI MOTYYEHHS U IPUMEHEHHUE aJTKUHOB.
ApomaTnyeckue YrieBogoponabl (apeHsl). ['omonmormyeckuil psx apeHoB, oOmas
dbopMyna, HOMEHKJIaTypa U U30MepUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIBI OeH3051a. DU3HUECKUE CBOWCTBA apeHOB. XUMHYECKHE CBOMCTBA OCH30JIa U
€ro TOMOJIOTOB: PEaKIMM 3aMelIeHHs] B OEH30JbHOM KOJIBLIE U YIJIEBOJOPOIHOM
panukaie, peakiuy NpUCOeINHEHUs, OKUCIeHHe romosoros Oen3ona. IIpeacrasienue
00 OpUEHTHPYIOLIEM JEUCTBUM 3aMeCTUTENel B OEH30JIbHOM KOJbIE Ha MpPUMEpE
ANKWIBHBIX PAJUKAIOB, KapOOKCHIBHON, TMAPOKCUIIBHOM, aMUHO- W HUTPOTPYMIIHI,
aTOMOB TajoreHoB. OCOOEHHOCTH XMMMYECKUX CBOWCTB cTHposa. llomumepusanus
ctuposia. CriocoObl MOJy4yEHUsI U IPUMEHEHUE apOMaTUYECKUX YIIIEBOJAOPO/IOB.
[Mpupoausiii ra3. [lonytHbie HedTaHbIE ra3bl. HegTh 1 €€ npoucxoxaenue. KameHHbIN
yroib W TPOAYKTHl ero mepepaboTku. CrocoObl mepepaboTku HEPTH: MEeperoHka,
KpEeKUHT (TepMUYECKUM, KaTanuTuyeckuit), pudopmunr, nuponn3. [IpogykTsr
nepepaboTKu HePTH, UX MPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOECHUE TAIOTE€HIPOM3BOJIHBIX YIVIEBOJOPOAOB. Peaknnu 3amenieHus
rajioreHa Ha TMAPOKCOTPYIILY, HUTPOIPYIILY, IMAHOTPYIIly, aMHUHOrpynny. Jlencreue
Ha TaJIOT€HIPOU3BOJHBIE BOJHOIO M CIIMPTOBOrO pacTBopa miénouyn. Biaumonencreue
JUTAJIOTCHAJIKAHOB C MarHueM MW LOUHKOM. [loHATHE O METalI0OpraHMYecKuX



coequHEHMsX. Vcronb30BaHue rajlOreHIPOU3BOIHBIX YIIEBOIOPOAOB B ObITY, TEXHUKE
U NIPY CUHTE3€ OPraHUYEeCKUX BELIECTB.

OKClepUMEHTAIbHbIE METOJbl W3YyYEHHs BEIIECTB M HX MPEBPALLEHUIN: H3ydeHHE
(bu3MYECKUX CBOWCTB YTIJIEBOJOPOAOB (PacTBOPHUMOCTD), KaYECTBEHHBIX PEAKIIHIA
YIIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOM WIIM MOAHOW BOJPBI,
pacTBopa NepMaHraHaTa Kajus, B3aMMOJICHCTBUE allETUIIEHA C aMMHUAaYHbIM PacTBOPOM
okcuga cepebpa(l)), kadecTBeHHOEe OOHapykeHHME YIJiepoJa U Bojopoaa B
OpraHUYeCKHMX BEIIeCTBaX, IOJy4YeHHE OTWIEHA W HM3YYEHHE €ro CBOMCTB,
o3HakomyieHue c¢ koyekuusamu «Hedte» m «Yrome», ¢ oOpas3mamu IiacTMacc,
Kay4yKOB U PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U IaJIOT€HIPOU3BOIHBIX
yIJIEBOAOPOIOB.

Kucaopoacoaep:xamye oprannyeckne coeAuHEHUsI.

[IpenenbHble OHOATOMHBIE CHUPTHL. CTpoeHuEe MOJIEKYJ (Ha MpUMeEpe METaHoJa U
sTaHojda). lomomnormueckwii psia, obmas ¢dopMyna, H30MEpHUs, HOMEHKJIATypa U
kinaccuukanus. dusnueckue CBOICTBA MpPEAENIbHBIX OJHOATOMHBIX CIHMPTOB.
BonopoaHeie cBs3M MeXIy MOJIEKYyJIaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: peakluu
3aMEIEHUs], JAeTuApaTallii, OKHUCICHUs, B3aUMOJEWCTBUE C OPraHUYEeCKUMH MU
HEOpraHM4YecKUMH Kuciotamu. KadecTBeHHass peakuuss Ha OJHOATOMHBIE CIHPTHIL.
JleiicTBue 53TaHONAa W METAaHOJA Ha OpraHu3M uenoBeka. CrocoObl MONy4YEHUS U
IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKJIaTypa H u3oMepusi. OCOOEHHOCTH (PU3UYECKUX U
XUMHAYECKUX CBOMCTB.

MHoroaroMHble COMPTHI — 3TUJIECHIVIMKONIb U TiaulepuH. DU3nUecKue U XUMUYECKUE
CBOMCTBA:  pEAKUMW  3aMELIEHUs, B3aMMOJACHCTBUE C  OpPraHUYECKUMH U
HEOPraHWYECKUMHU KHUCJIOTaMH, KauyeCTBEHHas peaklus Ha MHOTOAaTOMHBIE CIUPTHI.
[IpencraBieHre o MexaHU3ME peaklUui HyKJIeo(puIbHOro 3amernieHus. JlelicrBue Ha
opranusMm uesoBeka. CrnocoObl MOTydeHHs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.
@®enoisi. CTpoeHHE MOJEKYJbl, B3AMMHOE BIIUSHHE THUIAPOKCOrPYIIBI U OEH30JbHOTO
anpa. ®duznueckue cBoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (heHoua.
KauectBennble peakuuu Ha ¢(eHon. ToxcuyHocTh (eHosa. CrocoObl MOMy4YEHUS U
npuMeHeHue gpenona. PenondopmanpaeruaHas cMoia.

KapOonumnpHble COCAMHEHHS — albJETHABI W KETOHBI. JIEKTPOHHOE CTPOEHHUE
KapOOHWIBHOW TIpynmnbl. ['OMOJIOTMYECKHE PSAAbl ANbJIETUAOB W KETOHOB, oOIIas
dopMmyia, uzomepust 1 HoMeHkJaTypa. dusnueckue CBONCTBA ajlbJETHAOB U KETOHOB.
XUMUYECKHE CBOMCTBA allbJETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUcieHne
aNbJIETH/IOB, KauyeCTBEHHBbIC peakuud Ha anpiaerufapl. CrnocoObl TMONyYeHUS W
MIPUMEHEHHUE aJbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeAeNbHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUSI MOJIEKYI
KapOOHOBBIX  KHCJIOT. M3omepuss u HomeHkinarypa. Dusmueckue CcBOMCTBa



OJTHOOCHOBHBIX TPEJENbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBA3M MEXITy
MOJIEKYJIaMd KapOOHOBBIX KHUCJIOT. XHMHUYECKHME CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuusi ASTepuUKALMM, pPEaKIUM C Y4YacTHEM YIJIEBOJOPOAHOIO pajauKana.
Oco0eHHOCTH CBOMCTB MypaBbHHOW KHUCIOTHL. [loHSATHE O MPOM3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3¢upax. Muoroo6pasue kapOOHOBBIX KuciaoT. OcoOeHHOCTH
CBOMCTB HENpENEIbHbIX M apOMaTHYECKMX KapOOHOBBIX KHUCJIOT, JUKapOOHOBBIX
KUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBureny BoICHIMX KapOOHOBBIX KUCIIOT:
CTEapHHOBAasl, MAaJbMUTUHOBAs, OJIEMHOBAs, JUHOIE6AsS, JUHONEHO68As KUCIOTBHI.
CrocoObl OJTy4eHHS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie a¢upsl. ['omonornueckuit psia, odmas hopmyna, H30MepHsi 1 HOMEHKIIATypa.
Puznueckre U XMMUYECKUE CBOWCTBA: THAPOJIN3 B KUCJIOW U LIEIIOYHOU cpefe.

XKupsl. Ctpoenue, puznyeckue U XUMUYECKUE CBOMCTBA KUPOB: THJIPOJIU3 B KUCION U
meno4Hoi cpene. OCoOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIIUX OCTATKU HETIPEAETbHBIX
KUPHBIX KUCTOT. JKUphl B Ipupoe.

MBpbL14 Kak COJM BBICIINX KapOOHOBBIX KMCIIOT, X MOIOIIEE JeHCTBUE.

OOmass xapaktepuctuka yrieBoJaoB. Knaccudukanus yrieBogoB (MOHO-, AM- H
nojgucaxapuabl). MoHocaxapuabl:  TJIOKO3a, (pyKTO3a, Trajakrosa, pubosa,
ne3okcupubo3a. dusnueckne CBOWCTBA W HaxoXAeHHe B mnpupoge. DoTocuHTE3.
XUMUYECKUE CBOMCTBA TJIIOKO3BI: PEAKIMU C YYaCTHEM CIMPTOBBIX U AJBICTUIHON
rpymi, CIIUPTOBOE U MOJIOYHOKHCIIOE OpoxeHue. [I[pumeHeHue riroko3bl, €€ 3HaueHUE B
KU3ZHENEATEIIbHOCTH OpraHu3Ma. Jlucaxapuipl: caxapo3a, MaJbTO3a H JIAKTO3a.
BoccranaBinuBaroniue 1 HEBOCCTaHABIMBAKOUIME JUCaXapubl. [ 'Mapoau3 nucaxapuaos.
Haxoxnenue B mnpupoje W mnpuMmeHeHue. llonmmcaxapuabl: Kpaxmaj, TJIMKOT€H U
nemnono3a. CTpoeHHE MAaKpOMOJEKYJ Kpaxmajia, TJIMKOT€HAa U LEJUTHOJIO3bI.
duznueckre CBOMCTBA KpaxMmajga W LEJUIIOJIO3bl. XHMMHUYECKHE CBOMCTBAa KpaxMaja:
TMAPOJIN3, KAa4eCTBEHHAs peakUuus ¢ HOAOM. XHUMHUYECKHE CBOMCTBA LEJUIIOJIO3BI:
THIPONU3, ToMy4deHue 3(pupoB 1eitrono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIBHBIE METO/IBI M3YUYEHHsI BEIIECTB U UX NPEBPALIEHUI: PACTBOPUMOCTh
pa3IMYHBIX CIMPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C HATPUEM, OKHCIICHUE
STWJIOBOI'O CIUPTa B aJbJCTHJ Ha PACKAIEHHOM MENHOW IPOBOJIOKE, OKHCIECHUE
ATUJIOBOTO CHUPTA AUXPOMATOM Kajiis (BO3MOXKHO MCIOJIb30BAaHUE BUAECOMATEPUATIOB),
KaueCTBEHHbIC PEAKIUM Ha albleruapl (C TruapokcuaoM auammuHcepedpa(l) wu
ruapokcuom Menu(ll)), peakuus raunepuna ¢ ruapokcunom menu(ll), xumudeckue
CBOMCTBAa pPAacTBOpa YKCYCHOM KHCJIOTBI, B3aMMOJECHCTBHE pPAcCTBOpAa TIJKOKO3bI C
ruapokcugom  Menu(Il), B3aumomeiicTBHE  Kpaxmana C  MOJAOM,  PCIICHHE
AKCIIEPUMEHTANIBHBIX 3a7a4 1o TemaMm «Crnuptel U (eHomb», «KapOOHOBBIE KHCIIOTHI.
CrnoxxHble 3pUpbD».

A3oTcoaep:kalniue OpraHnyecKue CoeAuHEeHM.



AMUHBI — OpraHM4Yeckue TNpou3BOJIHbIE amMmuaka. Kiaccudukanus amMuHOB:
anudaTUIECKUe U apoOMaTUYECKHe; MEPBUYHbIC, BTOpUYHBIE U TpeTuuyHble. CTpoeHue
MOJIEKYyJ, oOmiast Gopmyna, u3oMepusi, HOMEHKIaTypa M (U3WYECKHE CBOICTBA.
XUMHUYECKOE CBOMCTBA ali(PaTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA, alIKMJIMPOBAHUE,
B3aMMOJCHCTBUE MEPBUYHBIX AMUHOB C A30TUCTOM KUCIOTOW. CONMM aTKUIaMMOHMUSL.
AHWIMH — TMpEICTaBUTENb aMHHOB apomaTuueckoro psga. CTpoeHue aHWIMHA.
B3auMHoe BiMsiHUE TPyNI aTOMOB B MOJIeKyJsie aHWIMHA. OCOOEHHOCTH XHMHYECKHX
CBOMCTB aHuiuHa. KauyecTBeHHble peakunn Ha aHUIuMH. CrnocoObl TONY4YeHUS |
npuMeHeHne anudarnyeckux aMuHoOB. [lomyyeHne anunmHa U3 HUTPOOEH30Ia.
Amunokucinotel. Homenknatypa wu  wu3omepusa. OTaenbHbIE NPEACTABUTENH  O-
AMMHOKMCJIOT: TJIMIMH, anaHuH. DPu3nyeckue CBOMCTBA aMUHOKHUCIOT. XHUMHUYECKUE
CBOMCTBA AaMHHOKHUCJIOT KakK aM(pOTEpHBIX OPraHUYECKUX COCIUHEHUM, peaKIIus
MOJIMKOHJICHCAIIMKM, OOpa30BaHWE MENTUAHOW CBS3H. bHONOrMYecKkoe 3HadYeHUe
aMHUHOKHUCIOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku kak npuponassie noiaumepsl. [lepBruuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa
OenkoB. XWMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIM3, JEHATypalus, KauyeCTBEHHbIE
peakiuu Ha OenKu.

OKCIEpUMEHTAIBHBIE METOJbI M3YyYEHHUS BEHIECTB M MX IPEBPAILCHUN: PACTBOPEHHE
OenKkoB B BOJE, JICHATypalusi OCTKOB MpU HArpeBaHUM, LIBETHHIC PEaKIMU Ha OENKH,
pELIEHNUE SKCIEPUMEHTANBHBIX 3aJa4 MO0 TeMaM «A30TCOAEpIKAIINE OPraHUYECKUE
coenHeHus» U «Pacrio3HaBaHre OPraHUYECKUX COCAUHECHUIN.
BricokoMoJIeKyJISIpHbIE COeIUHEHMS.

OCHOBHBIE TTOHATHS XHUMHH BBICOKOMOJIEKYJSIDHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJIUMEpPU3alMU, CpPEIHsAs MOJEKYJsIpHas Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJMMEPU3ALNS U
MTOJIMKOHICHCALIUSI.

ITonmumepHbIe MaTepHaJIbI. [ImacTmaccel (mOJMATHIIEH, ITOJTUIIPOIINIIEH,
ITOJIMBUHWIXJIOPH/T, ITOJTUCTUPOJL, MOJIMMETUIIMETAKPHUIIAT, NOJIMKApOOHATHI,
noJimdTUIICHTepeTanar). Y Tuiusaius 1 nepepadoTka miacTyuka.

DOnacToMepbl: HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJaueHOBBINH,
XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HatypalibHbIE (XJIONOK, MIEPCTh, MIENK), ICKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUUYECKHE (KapOH U JIABCaH).

[Tonumepsl crnenuanbHOrO HazHadeHUs (TedJIOH, KeBJap, AJIEKTPONPOBOSIINE
MOJIMMEPHI, OMopasaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METObI U3YUEHHUS BELIECTB U UX MPEBPALLCHUN: O3HAKOMIIEHUE C
oOpa3liamMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYYKOB, pELICHUE
DKCIEPUMEHTAIIBHBIX 3aJ]1a4 10 TeMe «Pacrno3HaBaHue nmiaacTMacc U BOJIOKOH.
PacuérHble 3anaumn.



Haxoxnaenue MonekysipHON (QOpMyJbl OpraHMYECKOro COEIUHEHHUS 10 MAacCOBBIM
JO0JISIM 3JIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHOU (OpMYJIbI
OpPraHUYECKOTO COEAMHEHUs M0 Macce (00bEMY) MPOAYKTOB CrOpaHusl, O KOJIUUYECTBY
BemecTBa (Macce, O0O0BEMY) TIPOMYKTOB pEAaKIWH W/WIM HMCXOJHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYPHOU (HOPMYJBI OPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOIY4YEHHUs, ONIPEIEICHHUE 10JIM BBIXOJa MTPOIYKTa
pPEaKIMK OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanm3anust MeXIIpeMETHBIX CBS3€M IPU M3YYEHUHM OpraHndeckor xumuu B 10 kitacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK Y MOHATHN, IPUHATHIX B OTAEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOIO [IUKIIA.
OO11ue ecTecTBEHHO-HAayUHbIE MOHATHS: SIBICHHUE, HAYUYHbIH (akT, TUIOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, HaOIIOJCHHE, W3MEpPEHHE, IKCIEPHUMEHT,
MOJ€JIb, MOJICJIMPOBAHUE.

@dusnka: marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA, dHEPreTUYECKUI
YpOBEHb, BELIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE BEUIeCTBa, (U3NUYECKUE
BEJIMYMHBI, €AUHULBI N3MEPEHUS, CKOPOCTh, SJHEPTUS, Macca.

buonorus: KJIETKa, OpraHu3M, PKOCHCTEMA, ouocdepa, METa00IN3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(MHBII M TEeTepOTPO(HBIA TUM THUTAHUSA, OpOKEHHE,
(doTocuHTE3, IbIXaHUE, OEIKHU, YIIIEBObI, )KUPBI, HYKJIEUHOBBIE KMUCIOTHI, PEPMEHTHI.
['eorpadusi: mosie3HbIE HCKOMAEMBbIE, TOIINBO.

TexHonOrus: NUIIEBbIE MNPOAYKTHI, OCHOBBI PALMOHAIBLHOTO IHUTAHUS, MOIOLIUE
CpelCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUHM.

Atom. CocraB aTroMHBIX sAep. XuMHYecKud dnemeHT. M3oromel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YMCIA. ODHEPreTUYECKUE YPOBHU U
noxypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XUMHUECKUX dIIEMEHTOB (s-, p-, d-,
f-onemenTsi). PacripeneneHne 37€KTPOHOB IO aTOMHBIM OpPOUTAISIM. DJIEKTPOHHBIE
KOH(QUIypallud aTOMOB 3JIEMEHTOB IMEPBOrO—YETBEPTOrO MNEPUOAOB B OCHOBHOM H
BO30YXAEHHOM COCTOSIHHH, AJIEKTPOHHBIE KOHUTyparuu HOHOB.
DNeKTpOOTPULIATENBHOCT.

Ilepnognueckuin 3akoH u llepuonnueckas cucrema XuMu4deckux diemMeHtos /..
MenpneneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U [leproanyeckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOPHEW CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELECTB IO
rpynmnam v nepuojaM. 3HadueHue nepuoanyeckoro 3akona /.M. Menneneesa.



Xumuyeckas CB3b. BUIbl XUMUYECKON CBSI3U: KOBAJICHTHAs, HOHHAS, METAJIINYECKasl.
MexaHnu3mbl 00pa30BaHMsI KOBAJEHTHOM CBsI3U: OOMEHHBIH M JOHOPHO-aKLIENTOPHBIM.
OHeprus U ainHa cBs3u. 110JIpHOCTD, HAPABIEHHOCTh U HACKHIIAEMOCTh KOBAJIECHTHOMN
ces3u. Kparnsie cBsa3u. BogopoaHas cBsi3b. MexXMONEKYISIPHBIE B3AUMOACHCTBHS.
BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTHM aTOMOB. CBSI3b JJEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C WX TE€OMETPUYECKMM CTpPOEHHEM (Ha MpUMEpPE COCAUHEHHN 3JIEMEHTOB
BTOPOTO MEPHOJA).

IIpencraBiene O KOMIUIEKCHBIX coeAuHeHHsX. (CoCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTelib, JUTaHIbl. 3HAYEHWE KOMIUIEKCHBIX coenuHeHuil. [lonarue o
KOOPJAMHAIITUOHHON XHUMUH.

BemiecTtBa MOJIEKYJIIDHOIO W HEMOJIEKYJISIPHOTO CTPOCHUA. THIIBI KPUCTAIUIMYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTne o gucnepcHblx cucreMax. HMctuHHble pacTBOpel. IlpencraBnenune o
KOJUTOMIHBIX pacTBopax. CrocoObl BeIpaXEHHsI KOHIICHTPAIMM PAacTBOPOB: MaccoBas
J10JIs1 BEILECTBA B pacTBOPE, MOJISIpHAst KOHLEHTpauys. HachleHHbIE 1 HEHACBIILICHHBIE
pacTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpHUBHAbHbIE HA3BAaHUS
OTJEJIBHBIX MTPEACTABUTENIEN HEOPTAHNYECKUX BELIECTB.

Knaccudukanms XUMHUYECKUX pEakiuii B HEOPTaHMYECKOW M OpraHMYEeCKOW XHUMUHU.
3aKOH COXpaHEHUs MAcChl BEILECTB; 3aKOH COXPAHECHMS U IIPEBPALLICHUS DHEPTUU NIPU
XUMHUYECKUX peakusX. TernoBble 3pPeKTsl XUMUUYECKUX peakuuil. TepMoxumuueckue
YPaBHEHUS.

CKOpocTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pAa3IUYHBIX (PaKTOPOB.
I'omoreHnHsIe 1 reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumble u HeoOpaTMMble peaklMH. XuMudyeckoe paBHoBecue. KoHcranTa
XUMHYECKOTO paBHOBeCUA. DaKTOpBI, BIUAIOIIME HA IIOJIOKEHUE XMMHUYECKOIO
pPaBHOBECHA: TEMIIEPATypa, IABJICHUE W KOHUEHTPALUHW BEUIECTB, YYaCTBYIOIIMX B
peakuuu. [Ipunmun Jle [latense.

Onexrponutnyeckas auccouuanuss. CuibHble W cinalble  31eKTponuThl. CTeneHb
mucconmarui. Cpena BOJHBIX PAacTBOPOB: KHCIIOTHAs, HEUTPAJIbHAsI, IIEJIOYHAS.
Bonopoansiii mokazarens (pH) pactBopa. ['maponus coneid. Peakiium nonHoro oomeHa.
OKHUCINTENBPHO-BOCCTAHOBUTENBbHBIE peakuuu. CrteneHb OKuciIeHHs. OKUCIUTENb H
BOCCTAaHOBUTEND. [Ipo1iecchl OKHUCIIEHNs] M1 BOCCTAHOBIICHUS. BaxkHENIIINE OKUCIIUTENN U
BOCCTAHOBUTENN. METO/ 3IEKTPOHHOIO OajlaHca. DJIEKTPOJIU3 PACTBOPOB U PACILIABOB
BEILECTB.

OKCIIEpUMEHTANBHBIE METOABI W3YyYECHMUS BEIIECTB W WX NPEBPALICHUN: Pa3JI0KECHHE
IIEPOKCHIA BOJIOPOJAa B NPUCYTCTBHM KaTaau3aTopa, MOJEIN KPUCTALINYECKUX
pPEemETOK, MPOBECHNE PEAKIMi MOHHOTO OOMEHA, OMpeAeNieHHEe CPeabl PacTBOPOB C



MOMOIIBI0 WHAUKATOPOB, HM3YYCHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOUN PEAKIIUU U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

Heopranunyeckasi xumusl.

[Tomoxenne HemeramnoB B Ilepuogmueckon cucteMe XUMHYECKUX 3yeMeHToB J[.U.
MenneneeBa 1 0COOEHHOCTU CTPOCHHUS UX aTOMOB. Du3nueckrue CBONCTBA HEMETAILIOB.
AmoTponusi HeMeTaJlJIOB (Ha MpuMepe Kuciopoaa, cepsl, pocdopa u yriepona).
Bonopoa. [lonyuyenue, ¢puznueckiue 1 XUMUYECKUE CBOMCTBA: PEAKIIMKM C METaJUIAMH U
HEMETAJJIAMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ mapuabl. TOIUIMBHBIE 3JIEMEHTHI.
["anmorensl. Haxoxnenue B mpupoje, cnocoObl MOaydeHus], PU3NIecKre U XUMUYECKUE
cBorcTBa. [ 'amoreHoBomopoapl. BaxkHeWmne KHCIOPOACOAEPKAIIME COEAUHEHUS
rajioreHoB. JlabopaTtopHble ¥ MPOMBIIUICHHBIE CHOCOOBI TMOJYyYEHUS] TaJIOTCHOB.
[IprMeHeHre raloreHoB U UX COCAUHEHU.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIIECHHBIE CIIOCOOBI MOTYYEHUSI KUCIOPOIa.
@u3znyecKkre U XMMUYECKHUE CBOMCTBA U MPUMEHEHHE KHUCIOpoJa U 030Ha. OKCUIbI U
EPOKCHU/IBI.

Cepa. Haxoxnenue B mpupoje, cCrocoObl MOJyuyeHHUs, (PU3NYECKHE U XUMHUYECKHUE
cBoiictBa. CepoBoaopon, cynbuasl. Okcua cepbi(1V), okcun cepsi(VI). Ceprucras u
cepHasi KUCIOTHl U uX conrd. OCOOEHHOCTH CBOWMCTB CepHOW KUCIOTHL [IpumeHeHue
CephI U €€ COCTMHEHU.

Azotr. HaxoxpaeHue B mpupoje, CHOCOObl MONYy4EeHMs, (PU3NYECKHE U XUMHUYECKUE
CBOWCTBAa. AMMUaK, HUTpUAbl. OKCuAbl a30Ta. A30THUCTAasi U a30THAs KHUCIOTHI U HUX
conu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHne a30Ta U ero coeTMHeHMIA.
A3OTHBIE yI0OpEHUS.

®ochop. Haxoxnenue B npupoje, cnocoObl NojgydeHus, GU3nuecKkue U XUMUYECKUE
cBoiictBa. @ochuabl u dochun. Oxcunpl Pocdopa, dbochopHas KuciIoTa U €€ COJu.
[Ipumenenue docdopa u ero coequnenuit. Dochopusie ynoopeHus.

VYriepon, HaxoXAeHWE B Tpupoae. AJUTOTporHble Moaudukarnuu. Dusndeckue u
XUMUYECKME CBOWCTBA MPOCTBIX BEIIECTB, O0O0pa3oBaHHBIX yriaepoaoM. Okcun
yraepoaa(ll), oxcun yraepona(IV), yronpHas kuciaora u €€ Cold. AKTUBHUPOBAHHBIN
yroib, ancopoOuus. DymnepeHsl, rpadeH, yriepoaHble HaHOTpYOku. [Ipumenenue
IPOCTBIX BEIIECTB, 00PA30BaHHbBIX YTIEPOAOM, U €TO COCAUHEHUM.

Kpemuwuii. Haxoxnenue B mpupojie, ciocoObl MoaydeHus, GU3NIECKue U XUMUYECKUE
corictBa. Oxcup kpemHus(IV), kpemHueBas KuclIOoTa, CHIMKaThl. [IpumeHeHue
KpeMHHUs U ero coeauHeHui. CTekI1o, ero nojydeHne, BUJIbI CTEKIIA.

[Tonoxenune MeramioB B llepuoguyeckoll cuUcTEME XUMHUYECKHX DJIEMEHTOB.
OcoOeHHOCTH  CTPOEHHUSI DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue
¢u3nUecKkue CBOMCTBAa MeTaIOB. [IpuMeHeHne MeTamioB B ObITy u TexHHKE. CIITaBbI
METAJLJIOB.



DJEKTPOXUMHUECKUNA psii  HampspkeHuid MeraiwioB. OOmme crnocoObl MOTy4YeHMs
METAJUIOB: THUAPOMETAIUIYprus, MUPOMETAIUIYprus, 3JeKkTpomerauryprus. [lonstue o
KOppo3uM MeTauioB. Crioco0b! 3alUThl OT KOPPO3HUHU.

Obmas xapakrepuctuka MetauioB [A-rpynmnsl [leproaudeckoid CUCTEMBI XUMHUECKUAX
aneMeHToB. Hatpuit m kanwmii: momydyeHwe, (pu3mMueckne U XUMHYECKHE CBOWCTBA,
[IPUMEHEHUE IIPOCTHIX BEIECTB U UX COCIUHEHUN.

Oobmas xapakrepuctuka MeramioB [IA-rpynns! [lepuonnyeckoit cucTeMbl XUMUYECKUX
AIIEMEHTOB. MarHuii M KajblHii: mofyuyeHue, (Gu3nueckue u XMMHUYECKHEe CBOWCTBA,
MIPUMEHEHUE TMPOCTHIX BEIIECTB M MX coeAMHEHHH. JKECTKOCTh BOJBI M CIOCOOBI €€
YCTpPaHEHHS.

ANOMUHUI: TTOJydeHue, PU3NUYecKe U XUMUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTOTO
BEIIECTBA M €ro COEAUMHEHMH. AMQoTepHbIe CBOWCTBA OKCHJIA U THUIPOKCHIA
ATIOMHUHUS, TUAPOKCOKOMIIIIEKCHI ATFOMUHUS.

Obmias xapaktepuctuka MeTaisioB mobounsix noAarpynn (b-rpymm) Ilepuoanueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB.

duszpueckue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHuil. Okcuuabl U
ruapokcunsl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U auXpoMatbl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyuenne u npumMeHeHne xpoma.

@u3nveckne M XHMHUYECKHE CBOMCTBA MapraHla M €ro CoequHEeHHMW. Bakuenmmne
coenunenust  mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VIID).
Ilepmanranar kanus, €ro OKUCIUTEIbHBIE CBOKCTBA.

@u3nyeckne W XHMHYECKHE CBOWCTBA JKejle3a M ero coeauHeHn. OKcuupl,
ruapokcuanl U conu xenesa(ll) u sxeneza(lll). [Monyuenune u npuMeHeHuUE Kele3a U ero
CILJIABOB.

Pu3znyeckue M XHUMHUYECKHE CBOMCTBA Meau U €€ coenuHeHud. Ilomyuenune u
[IPUMEHEHUE MEIU U €€ COCUHECHUN.

[unk: momydenue, ¢(uU3NYECKME U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOMCTBa
OKCHJIa U THAPOKCHUAA LIMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[pumMeHnenne nuHka u ero
COCIUHEHUH.

OKCIEpUMEHTAIIBHBIE METOJBl M3YyYEHHs BEIIECTB W WX IPEBPALICHHUNA: H3y4YEHUE
oOpa3loB HEMETaIOB, ropeHue cepbl, Qocdopa, keneza, MarHus B KHUCIOPOE,
M3y4YEeHHE KoJuleKuun «MeTtamisl W CIUIaBbl», B3aWMMOJEWCTBHE WIEIOYHBIX H
LIEJI0YHO3EMEBHBIX METAIIJIOB c BOJOMN (BO3MOXKHO VCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE LMHKA M JK€JIe3a C pacTBOpaMU KHUCIOT U
IIeJI0YEH, KaYECTBEHHBIE PEAKLUMM HAa HEOPTaHUYECKUE aHUOHBI, KaTHOH BOJIOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THAPOKCUIOB AIFOMUHHUS U LIMHKA C PACTBOPAMHU
KMCJIOT W IIEJIOYEH, PEIICHHE JKCIEPUMEHTAIBHBIX 3a1ad mo Temam «l'amoreHsi»,
«Cepa u e€ coenmuHeHUs», «A30T U Pochop U Ux coemguHeHUs», «MeTaabl TITaBHBIX
noArpynmm», «MeTanisl MOOOYHBIX MOATPYIIID.



XUMHUSA U KU3Hb.

Ponp xumum B oOecrnieueHUM YCTOMYMBOTO pa3BUTHs uesoBedecTBa. l[loHsTne o
HAay4YHBIX METOJAX MO3HAHMS WU METOAOJIOTMM HAYYHOIro ucciefoBaHus. HayuHbie
MPUHINIBl OPTaHU3alMd XUMHUYECKOTO MPOU3BOJACTBA. I[IpOMBIIIEHHBIE CIOCOOBI
MOJIyYeHUs] BAKHEWILIMX BEIIECTB (HAa MpUMeEpe IPOM3BOACTBA aAMMHAKA, CEPHOMU
KHUCIIOTHI, MeTaHoja). [IpoMbllieHHbIe CIOCOObl MOMYyYEHUS METAIOB M CILJIABOB.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl M €ro MmocieAcTBUd. Poib XMMHUM B
o0ecreveHnr YHePreTUIecKoil 0€30MacHOCTH.

XuMHs ¥ 30pOBbE uesioBeKa. JlekapcTBeHHbIe cpeicTBa. [IpaBuna ucnosib3oBaHUs
JIEKapCTBEHHBIX IIpenapaToB. Posib XUMUU B pa3BUTUU MEIUIIMHBI.

XYMHSI TIMIIM: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe J00aBku. Ponb xumuu B
o0ecreueHny MUIIEeBON OE30MaCHOCTH.

Kocmernueckune u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuna 6e3omacHOro
WCITOJTB30BaHUS MTPENapaToB OBITOBOM XMMHUH B TTIOBCEAHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIITHE CTPOUTEIbHBIE MaTepuabl (IIEMEHT, OETOH).
XuMHSl B CEJIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.
CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUaibl, KpaCKH, CTEKJIO, KepaMuKka. MaTepuaisl
IUTSL 37IEKTpOHUKU. HaHoTeXHOI0TH Y.

PacuérHblie 3anaumn.

Pacuérel: Macchl BemecTBa WM 00bEMa Ta30B M0 W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIUM BEHIECTB, Macchl (00bEMA,
KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO W3 BEIIECTB UMEET NMPUMECH,
Macchl (00BEMA, KOJIMYECTBA BEHIECTBA) MPOJYKTA PEaKIMH, €CIU OJHO U3 BEIECTB
JaHO B BHUJE PacTBOpa C OMNPEACIEHHOM MaCcCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
MacCOBOWM JOJIM M MOJISIPHOW KOHIIEHTpAalMu BEIIECTBA B PacTBOpE, AOJU BBIXOJA
IPOJIYKTa PEAKIHUH OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3amust MeXpeaIMeTHBIX CBSI3€H MPH M3YYCHUH OOIIeH U HEOpPTraHMYEeCKOW XUMUU
B 11 kacce ocyiecTBisieTcs Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSATUM, TaK U TIOHATUN, MPUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO
UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SIBJICHUE, HAYYHBIA (DAKT, TUTIOTE3a, TCOPHS,
3aKOH, aHallM3, CUHTE3, KiIaccu(uKamus, MepHOANYHOCTh, HAOIIOEHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHUE.

@u3uka: mMaTepusi, MUKPOMHD, MAaKpOMHp, aTOM, AJIEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TONBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, YHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHUE BEIISCTBA, WJCATBHBIM Ta3, (PU3NUECKHE BEITUUUHBI,
€AVHUIIBI U3MEPEHMSI, CKOPOCTh, SHEPI'Hs, Macca.



buonorus: kmerka, opraHu3M, SKOcUCTeMa, Ouocdepa, MeTadoIu3M, MaKpo- U
MHUKPOSJIEMEHTbI, O€JNKH, JKUPBI, YTIJIEBOJbl, HYKJICHHOBbIE KHUCJIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.
TexHonorus:  XUMUYECKas  MPOMBILUIEHHOCTb,  METAJUIyprusi,  CTPOMUTEJIbHbBIE
MaTepUalIbl, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IHINEBAas IPOMBIIUICHHOCTD,
(dapmalieBTHUECKass MPOMBIIUIEHHOCTb, MPOU3BOJICTBO KOCMETHMYECKHX IPENapaTos,
MIPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTE€pHalOB, AJIEKTPOHHAS MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMUMHN HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUH C CHUCTEMHO-AEATEIBHOCTHBIM IMOAXOJAOM B CTPYKTYpPE JMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHus
BBIZICIICHBI CJICAYIONINE COCTABISIONIAE: OCO3HAHWE OOYYaIOMUMHCS POCCHHCKON
FPaXKIAHCKOM MACHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSATEIBHOCTH W
CaMOOTIPEICIICHUIO;, HaJIMYMe MOTHBAIlMM K OOYYEHHIO; TOTOBHOCTh U CIIOCOOHOCTH
00y4Jaronmxcsi PyKOBOJICTBOBATHCSI NMPUHITHBIMA B OOIIECTBE MpaBUJIaMH W HOpPMaMH
MOBEJICHUS; HAJIMYUE MTPABOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTH CTABUTh
L[EJIM U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIC pE3yabTaThl OCBOCHHUS npeamera «XHUMUS OTpa)KaroT
c(hOPMHUPOBAHHOCTh  OIbITA TIO3HABATEIBHONM M  TMPAKTUYECKOM JEATEIBHOCTH
00yJaromnIuXcsi B MPOIECCe peaTn3aiii 00pa3oBaTEIbHON qeATeILHOCTH.

JIMaHOCTHBIC pe3yJIbTaThl OCBOCHHSA npeaMeTa «XUMUS» OTPaXaroT
c(hOpPMHUPOBAHHOCTh  OIbITA TIO3HABATEIBHONW M  MPAKTUYECKOM  JEATECIBHOCTH
00yyJarommxcs B MpoIiecce peaan3anuu o0pa3oBaTeIbHON AeATeIbHOCTH, B TOM YHCIIC B
JacTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHUS 00YJAIOIITMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOXKCHUS
K 3aKOHY M IIPaBOIOPSAIKY;

MPEJICTABJIEHUS O COLMAIBHBIX HOPMAaxX M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPUECKON JEATEIbHOCTH TPU CO3JaHUM Yy4eOHBIX
IIPOCKTOB, PEIICHUN YYEOHBIX W ITO3HABATEIBHBIX 3aJlay, BBIOJHECHUHU XUMHUYECKHX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh W IPUHHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY M apryMEHTBI
JIPYTUX TIPU aHAIM3E PA3TNIHBIX BUIOB YICOHOH ACATEIHHOCTH;

2) IATPUOTUYECKOI0 BOCITUTAHUSA:

LIECHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTCYECTBCHHOM
XUMUH;

YBaXKEHUSI K MPOIIECCY TBOPYECTBA B OOJIACTU TEOPUHM U MPAKTHUYECKOTO MPHUIOKECHUS
XUMHUH, OCO3HAHUS TOTO, UTO JJAHHBIE HAYKU €CTh Pe3yJIbTaT JJIUTEIIbHBIX HAOMIOICHUH,
KPOMNOTJIMBBIX JKCHEPUMEHTAIBHBIX IMOUCKOB, TMOCTOSSHHOTO TpyJAa Y4Y€HBIX H
IIPAKTUKOB;

MHTEpECa M TII03HABATEIIbHBIX MOTHMBOB B IIOJYYCHHH W TMOCJIEAYIOIIEM aHaJN3e
nH(pOpMAaIUU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHOM OT€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:



HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO ITOBEECHUS;
CIIOCOOHOCTH OLICHMBATh CHUTYyallMHM, CBA3aHHbBIE C XUMUYECKHUMH SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHHE M MOCTYIKH CBOMX TOBAPUIIEH C MO3WULUN
HPAaBCTBEHHBIX U ITPABOBBIX HOPM M C YUETOM OCO3HAHUS NTOCIIEACTBUNA ITOCTYIIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbA:

MOHMMAHUS IICHHOCTEH 310pOBOT0 W 0€30macHOro oOpasza >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PHU3NYECKOMY U TICUXHYECKOMY
3J10pPOBBIO;

coOJII0ICHNs] TIPaBUJl OE30MACHOr0 OOpaIlleHHs C BELIECTBAMM B OBITY, MOBCEIHEBHOM
’KU3HH, B TPYIOBOM JESITEIBHOCTH;

MMOHUMAaHUSl LIEHHOCTU TMpaBUJ HWHAMBUAYAJBHOTO U KOJUIEKTUBHOIO O€30MacCHOI0
MOBEJCHUS B CUTYyAIUSAX, YITPOKAIOLIUX 30POBBIO U KU3HH JIFOJIEH;

OCO3HAaHUs TMOCIEICTBUN U HENPUATHS BPEAHBIX NPUBBIYEK (YNOTPeOICHUs aJIKOTroJs,
HapKOTUKOB, KypEHUs);

5) Tpy10BOro BOCIMTAHUSA:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4YEOHO-MCCIEAOBATEIBCKON AESITEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U JAPYIMX BUAAX ACSITEIbHOCTH;

YCTAHOBKM Ha AaKTHMBHOE YYaCTHE B PEIICHHHM IPAKTHYECKUX 3aJad COLMAJIbHOU
HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MPO(ECCUil pa3IMyHOIO poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUSI PEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HMHAMBHMIYaJbHOM TpaeKTOpUM 0Opa3oBaHus,
Oyayuieil mpodeccun M peanu3aluyd COOCTBEHHBIX >KU3HEHHBIX IIJIAHOB C YUYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XHMMHH, HHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTMYECKH  II€JIECOO0Pa3HOr0  OTHOIIEHHWS K  HPUpPOJE KaK  HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAHUA  TJO0AJBHOTO  XapakTepa  OSKOJOTHYECKHX  MpoOsieM,  BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHOU CPEbL;
OCO3HaHUS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTHKEHMH XUMHUU JJIsl  PELICHMS
BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS;

AKTUBHOTO HENPUATHS JNEUCTBUI, MPUHOCALIUX BPEll OKPYKAIOIIEH NPUPOIHON cpene,
YMEHHSI  MPOTHO3MPOBAaTh  HEONArOMpHUSATHBIE  DKOJOTUYECKHUE  IOCIEICTBUS
MPEANPUHUMAEMBIX TEUCTBUN U NTPEAOTBPALIATh UX;



HAJIMYUS PA3BUTOrO HKOJIOTUUECKOTO MBIIUICHUS, YKOJOTMYECKON KYJIbTYphI, OIbITA
JESITEILHOCTH DKOJOTMYECKOW HAIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMHU B
MO3HABATEIbHON, KOMMYHHUKATUBHOM M COIMAJIbHOM MIPAKTUKE, CIIOCOOHOCTH M YMEHUS
aKTUBHO MTPOTUBOCTOSTH UICOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKu U
0011IeCTBEHHOM MTPAKTHKH,

MOHUMAaHUS CHEIUPUKN XUMUU KaK HayKH, OCO3HaHUS €€ poiau B (OPMHPOBAHUU
pPallMOHAJIBHOTO HAY4YHOTO MBIIUJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKPY’KalOLIEM MHUpPE KaK O €IUHCTBE MPHUPOJBI U YEJIOBEKA, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH 1 PEeIICHUH MPOOJIeM COXpaHSHUs IPUPOTHOTO PABHOBECHS;
yOeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XMMHUHU JIJII COBPEMEHHOM IMBHIIM3ALMM: B €€
F'YMaHUCTUYECKON HAMpaBJICHHOCTH W Ba)XXHOW pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaTbHOW KYJIbTYPHl, B PEIICHUN TIO0ATBHBIX MPOOJEM YCTOMYHUBOTO Pa3BUTHS
YEeJI0BEUECTBA —  CBIPEBOM, HSHEPreTHYECKOM, MHUIIEBOM M DKOJOTHMYECKOU
0€30I1aCHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUCHHH YCIOBUM YCIICIIHOTO TpyaAa H
IKOJIOTHYECKHA KOMGMOPTHOM KM3HM KaXJ0TO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy9aeMbIe
3HAHUA JIJI aHaliM3a U OOBSICHEHUS SIBJICHUNM OKPYXKAIOIIEro MUpa U MPOUCXOSIINX B
HEM W3MEHEHWM, YMEHHsS JejlaTb OOOCHOBAHHBIC 3aKJIOUCHHS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C IEBI0 MOYYSHUS JOCTOBEPHBIX BEIBOIOB;
CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJIb30BaTh XUMHUUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peasIbHBIX KU3HEHHBIX CUTYaIUSX;

MHTEpEca K MO3HAHUIO, UCCIIEIOBATEILCKON AEATEIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPBIBHOMY OOpAa30BaHUIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUM MO XUMHUM B COOTBETCTBUM C >KU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyjAa B pasIUuHbIX cdepax MpodhecCHOHATBHOM
JIEATEIILHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbI TT0 XMMHUHU Ha YPOBHE CPEIHETO
00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYUMBbIE TSI (POPMUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIMXCS MEKIUCIUTIITHHAPHbBIC
(MexxnpenMeTHble) OOIIeHayYHbIE TOHSTHS, OTpaXarollue IIeJOCTHOCTh Hay4YHOU
KapTUHBI MHUpa U CHEeUU(PUKY METOAOB MO3HAHHUSA, HCMIOJIB3YEMbIX B €CTECTBEHHBIX
HayKkax (MaTepusi, BEIIECTBO, DHEPTHs, SBICHUE, MPOIECC, CUCTEMA, HAYIHBIA (akKT,



IOPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEOBAaHHE, HAOIIOJEHUE,
U3MEpEHHE, IKCIIEPUMEHT U JIpyTHE);

yHUBEpCajbHble  yueOHble  JelcTBUs  (TIO3HABAaTENbHbIE, = KOMMYHHUKAaTHBHBIE,
peryIaTUBHBIE), obecneunBarone GpopMupoBanrne (QyHKIIMOHATLHOW TPAMOTHOCTH U
COLIMATTbHOW KOMIIETEHIIMH 00YJaroIINXCS;

CHOCOOHOCTh ~ OOyYarolUXCsl  MCMOJb30BaTh OCBOEHHBIE  MEKIUCLMILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE YueOHbIE JEHCTBUS B IO3HABATENIbHOMN U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OTPAXAIOT OBJIAJCHHE YHUBEPCAIBHBIMH YYEOHBIMU
M03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JACHUCTBUSMHU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

1) 6a3oBble JOrMUYECKHUE eiiCTBUA:

CaMOCTOSTENbHO (POPMYJIMPOBATh M aKTyaJIU3UPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh LENN NEITENbHOCTH, 3aJaBas mapameTpbl U KPUTEPUH HX JOCTUKEHUS,
COOTHOCUTBH PE3YJIbTAThI ICSITEIHLHOCTH C TOCTABIECHHBIMU LIEISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUUECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHbIe TMPU3HAKU TOHATHUH M YCTaHABJIMBATh WX B3aMMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MOHATHUS JJIs1 OOBSICHEHUS OTACIIbHBIX (PaKTOB U SIBJICHU;

BBEIOMPATh OCHOBAHUS W KPUTEPUHU I KIACCHU(UKAIMK BEIISCTB W XWMHUYECKHUX
peaKkuui;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIEC CBSI3U MEXYy U3y4aeMbIMU SBJICHUSIMU;
CTPOUTH JIOTUYECKHE PpACCYXICHUsSI (MHIYKTUBHBIC, IEAYKTHUBHBIE, 10 AHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTUBOPEYMSI B PACCMATPUBAEMBIX  SIBIICHUSX,
(hOpMyYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS UCTIOIB3YEeMbI€ B XUMUU CUMBOJIMYECKHUE (3HAKOBHIC)
MOJIeJIH, MPeo0Pa30BbIBATh MOJICIbHBIC MPEICTABICHUS — XUMUYECKUIA 3HAK (CMBOJI)
aJIeMeHTa, XuMHU4Yeckas Gopmysa, YpaBHEHHE XMMHUUYECKOW PEaklMu — TMPH pPEIICHUU
y4eOHBIX MMO3HABATENIbHBIX U MPAKTUYECKUX 33J]1a4, IPUMEHATh HAa3BaHHBIC MOJICIbHbBIC
MPEJCTABIICHUS IJI1 BBISABJICHUS XAPAKTEPHBIX MPU3HAKOB H3yYaeMbIX BEILECTB H
XUMHUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BATEILCKHIE NeiiCTBUS:

BJIAJIETh OCHOBAMH METOJ0B HAyYHOT'O MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIINI;
dbopMyIupOBaTh 1AM W 3a7a4d HWCCJICIOBAaHMs, WCIOJIb30BaTh IIOCTABJICHHBIC U
CaMOCTOSTEIILHO C(hOpMyTHpPOBAaHHBIE BOTPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJisi (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITEJIHOTO TUIAHUPOBAHUSI W TPOBEJCHUS YUYEHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HaOMOAaTh 3a XOJOM IIpoliecca,



CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (OpMyIHpoBaTh OOOOUIECHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PpE3YyJbTAaTOB HCCIEIOBAHUS, COCTaBJIATh
000CHOBaHHBIN OTYET O IPOJIETaHHON paboTe;

nprOOpeTaTh OMBIT YYCHHMYECKOW HCCIEAOBATEIBCKOM W TMPOEKTHOW AEATEIhHOCTH,
MPOSIBJISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOATENIbHOMY IMOUCKY METOIOB PELLIECHUS
NPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METOA0B ITO3HAHUS.

3) pa6ora ¢ naHpopmanueii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HMCTOYHUKAX HMHPOpMaLMK (HAYyYHO-IOMyJsIpHAs
JUTEepaTypa XMMHUYECKOTO COJAEpIKaHUS, CIPaBOYHBIE MOcoOus, pecypchl MHTepHETa),
aHAJIM3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUOB U (DOPM MPEICTaBICHUS, KPUTHICCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHBOPEUYUBOCTH;

(GbopMyIIMpoBaTh 3apochl M MPUMEHITh Pa3iNYHble METOJbI NPU MOUCKE U OTOOpE
uH(pOpMaIi, HEOOXOAMMOH /IJIsl BBIMOJIHEHNS YUeOHBIX 3a7a4 OMpeAeIEHHOTO TUTIA;
npHOOpeTaTh OMBIT MCTHOIB30BAaHUS MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI
Y PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMYy MpeAcTaBICHUS HHPOpMALIU
(cxempl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIONIb30BaTh HAYYHBIA SI3BIK B KayeCTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOMH
uH(popManuen: MPUMEHATh MEXIPEIMETHbIE ((PU3NUECKHE 1 MAaTEMAaTUYECKUE) 3HAKU U
CUMBOJIbI, (hopMyIIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI B XO/I€ TUAIIOTA W/WIIH
JIMCKYCCHUH, BBICKA3bIBATh UJIEH, POPMYITUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

BBICTYTIATh C MPE3CHTAITUEH Pe3yIbTaTOB MTO3HABATEIIBHON JCSITEIHHOCTH, IMTOTYYECHHBIX
CaMOCTOSITeJIbHO WJIM COBMECTHO CO CBEPCTHMKAMH IPU BBIMOJHEHUH XWMHYECKOTO
OKCIIEPUMEHTa, MPAKTHYECKOW paboOThl 110 HCCICIOBAHUIO CBOMCTB HM3y4aeMbIX
BEIIIECTB, Peas3aIlui y4eOHOTO MPOEKTa, U (OPMYITHUPOBATH BHIBOJBI 10 PE3yJIbTaTaM
MPOBEACHHBIX KCCIICOBAHUN TYTEM COTJIACOBAHUS TO3WIHUKA B XOJI¢ OOCYXKICHHUS WU
oOMeHa MHEHHUSIMH.

PeryasiTuBHbIe YHUBeEpCAJIbHbIE y4eOHbIE TeCTBHS:



CaMOCTOSITENIPHO MJIAHUPOBATh U OCYIIECTBIIATH CBOKO IO3HABATEIbHYIO JEATEIBHOCTD,
ompezaensis €€ LeJIM M 3aJauyd, KOHTPOJUPOBATh M IO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh IPEAJaraeMblil aJIrOPUTM JNEUCTBUN NP BBINOJHEHUU YUEOHBIX U
MCCIIEIOBATEeNIbCKUX 3a]ad, BRIOMpaTh Hanbosee d3PPEeKTUBHBIN CTOCO0 WX PEIICHUS C
y4€TOM TMOTYYCHHS] HOBBIX 3HAHUHN O BEIIECTBAX U XMMHUYECKUX PEAKIIUAX;

OCYIIIECTBIISATH CAMOKOHTPOJIb ICSITEIIBHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOIICHKH.
INPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIC pe3ynabTaThl OCBOEHUS MTPOTPAMMBI 110 XUMUU Ha yIiayOJEHHOM YPOBHE Ha
YPOBHE CpEIHEro oOIIero oOpa30BaHMS BKIIOYAIOT crenupuyeckue g y4eOHOro
npeameTa «XUMUS» HaydHbIE 3HAHUS, YMEHUS M CHOCOOBI JACHCTBUH MO OCBOEHUIO,
WHTEPIpETallMk ¥ TPEOoOpPa30BAHUIO 3HAHWKA, BUIBI JCSITCIBHOCTH 110 TOJTYYCHHUIO
HOBOT'O 3HAHMS M MPUMEHEHHUIO 3HAHUI B Pa3IUYHBIX YUYEOHBIX CUTYyaIUsX, a TaAKXKE B
peanbHBIX >KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMHeH. B mporpamme mo xumuu
IpEeIMETHbIE PE3YJIbTAThl MPEICTABICHBI 110 TOJaM U3YUCHUSI.

10 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuuecKas XuMHUsD» OTPa)kKaroT:
c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECTE€ W 3HAYCHHHM OPTaHUYECKOW XWMHH B
CHUCTEME €CTECTBCHHBIX HayK M €€ poJid B OOCCICUCHHH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEMICHUH MPOOJIEM DKOJIOTHYCCKON, DHEPTreTHYECKONW W THINECBOU
0€e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
UCTOYHUKOB OJHEPrud, B OOECIEUECHHUU PALUOHAIBHOTO MPHUPOJONOIL30BAHUS, B
(GhopMHUpPOBAaHUHA MHUPOBO33PEHHUS M OOIIEH KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTHICCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JJ0POBBIO U PUPOJIHOM CPELIE;

BJIaJICHUE CUCTEMOM XHMHWYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJATaroIve
MOHSTHUS — XUMUYECKHUM 2JIEMEHT, aTOM, SIPO U SJIEKTPOHHAsi 000JI0YKa aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE U BO30YKIEHHOE COCTOSHUSA aToMa, TUOpUIU3aIus
aTOMHBIX OpOuTasei, MOH, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, CTENIEHb
OKHCJICHHSI, XUMHYECKas CBs3b, MOJb, MOJIIPHAs Macca, MOJIIPHBIA O00BEM,
YIJAEPOJHBIN CKelleT, (YHKIMOHANbHAS TpPYIINa, paguKall, CTPYKTYypHbIE (OPMYIIbI
(pa3BépHyTHIE, COKpAIlIEHHBIE, CKEJICTHBIE), U30Mepuss  CTPYKTYpHas U
MPOCTPAHCTBEHHAs! (T€OMETpUUECKasi, ONTHUYECKasi), U30MEPbl, TOMOJOTUUECKUN Ps]I,
TOMOJIOTH, YIJIIEBOAOPOIBI, KACIOPOI- U a30TCOAEPKALIUE OPTaHUUECKNE COCINHEHHS,
MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIE COCIMHEHHUS; TEOPHUH,
3akoHbI (mepuoaundeckuii 3axoH J[. . MenneneeBa, Teopus CTPOCHHSI OPTaHUYECKHUX
BemlectB A. M. ByTnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS JHEPTUU MPU XUMUYECKUX PEAKITUSX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUM
A3bIK XMMHH, MHUPOBO33PCHUECKHE 3HAHUA, JICKAIIME B OCHOBE NOHUMAaHUA
[IPUYMHHOCTY U CUCTEMHOCTHM XUMHUYECKUX SIBJICHUM; MPEACTABICHUS O MEXaHU3Max



XUMHUYECKHUX PEAKIHUM, TePMOJUHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSAX HX
OpOTEKaHus, O B3aUMHOM BIMSHUM aTOMOB M TpPYIIl aTOMOB B MOJEKyJax
(MHAYKTUBHBIN U Me30MepHbIN 3¢ dekThl, opuentantsl | u Il poxa); pakronoruueckue
CBEIACHHS O CBOWCTBaxX, COCTaBe, IIONyYeHWH H OE30MacHOM HCTOIH30BAHUH
BXHEHININX OPraHMYECKHUX BEIIECTB B OBITY W MPAKTHYECKOM IESTEIBHOCTH YEIOBEKa,
OOLIMX HAyYHBIX MPUHLMUIIAX XUMHUYECKOIO MPOU3BOJICTBA (HAa MpUMeEpPE MPOU3BOICTBA
MeTaHoJIa, IepepadoTKu HedTH);

chOpPMUPOBAHHOCTh ~ YMEHHUMW: BBIBIATh  XapakKTepHble MPHU3HAKA  TOHSATHH,
YCTaHABIMBAaTh HMX B3aWMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIWE TOHATUS TPHU
ONMCAaHUH COCTABA, CTPOCHMS U CBOMCTB OPraHUYECKUX COCITUHEHUM;
c(OpPMUPOBAHHOCTh YMEHUI:

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY [JJIi COCTaBJICHHUS MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYT OPTaHUYECKUX
BEIIICCTB;

COCTaBJISITh ypPAaBHEHUS XUMHUYECKMX pEaKUUid U pacKkpblBaTb MX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI MOCPEICTBOM COCTaBICHUS 3IEKTPOHHOTO
OayaHca ATHX peakUui, peakuuil HOHHOIO OOMEHa MYTEM COCTABJICHUS MX IOJHBIX U
COKpAIIEHHBIX MOHHBIX YPaBHEHHUIA,

M3TOTaBIMBATh MOJEIM MOJIEKYJ OPTaHMYECKHX BEIIECTB I WLIIIOCTPALUUd HUX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOEHUS;

COPMUPOBAHHOCTh ~ YMEHHUH:  yCTAHaBIMBaTh  NPUHAUIEKHOCTh  HU3YUYECHHBIX
OpPraHMYECKUX BEIECTB MO WX COCTaBY M CTPOCHHIO K OMpeAeNEHHOMY KiacCy/Tpymie
COEIMHEHMI, JaBaTh MM Ha3BaHUs 1O cucrematnueckoil HomeHkiatype (IUPAC) u
NPUBOIUTH TPUBUAIBHBIC HA3BaHUS AJIS OTICIBHBIX IMPEICTABUTENCH OpPraHMYECKHUX
BEIIECTB  (STWJIEH, AaUETW/IEH, TOJYyOJ, TIJIMUEPHUH, JSTWICHIVIUKOIb, (EHO,
dopManbaerus, aleraabAerui, aneTOH, MypaBbHHAs KHCIOTA, YKCYCHas KHUCIJOTa,
CTeapuHOBAs, OJEHMHOBAs, MATbMUTHUHOBASI KHUCJIOTHI, TJHIIMH, ajJaHWH, MaJlbT03a,
bpyKTO3a, aHWINH, TUBUHWII, H30TIPEH, XJIOPOIPEH, CTUPOI U APYyTHE);
c(OPMUPOBAHHOCTb YMEHHS OIpPENEATh BHJ XMMHMUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUX (KOBAJICHTHAsl U MOHHAs CBA3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);
c(OPMUPOBAHHOCTh YMEHUSI IPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. BbytnepoBa s 0OBbSICHEHUS 3aBUCUMOCTH CBOMCTB BEILECTB OT MX
COCTaBa U CTPOCHHS,;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaThb COCTaB, CTPOEHHUE, (U3NYECKHUE WU
XUMHUYECKHUE CBOICTBA TUIIMYHBIX MPEACTABUTEIEH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX
BEIIECTB: aJKaHOB, LUKIIOAIKAHOB, AJIKEHOB, alKaJUCHOB, AJIKMHOB, apOMaTHUYECKHUX
YIIEBOJIOPOAOB, CHHPTOB, ajbJACTHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHHH W aMUHOB, aMHUHOKHCIIOT, OEJKOB,
yIiaeBoJ0B (MOHO-, AM- U TOJUCAXapuoB), WILIIOCTPUPOBATh I'€HETUYECKYIO CBS3b



MEXIy HHUMH  YpaBHEHUSMH  COOTBETCTBYIOIIMX  XHMHUYECKHX  PEAKIHA ¢
MCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS TOATBEPXJAaTh HAa KOHKPETHBIX IpPHUMEpax XapakTep
3aBHCHMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPTraHMYECKHX COCIWHEHUH OT KPAaTHOCTH U
TUIIA KOBAJICHTHOW CBSI3U (OG- M TT-CBSI3M), B3AMMHOT'O BIIMSIHUAS aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh yYMEHHSI XapaKTePU30BaTh WCTOYHWUKH YTIJIEBOJOPOIHOTO CHIPhS
(HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro IMepepadOTKH M MPAKTHYECKOES
MPUMEHECHHE TIPOAYKTOB NIEpPepabOTKH;

c(OpPMHUPOBAHHOCTh BJIQJICHUS CHCTEMON 3HAHWH O €CTECTBEHHO-HAYyYHBIX METOJax
NO3HaHWs — HAOTIOJICHUH, W3MEPEHUH, MOJCIUPOBAHNH, SKCIIEPUMEHTE (pEaIbHOM H
MBICIICHHOM) ¥ YMEHUS IPUMEHSTh ITH 3HAHWSI,

cOPMHUPOBAHHOCTh YMEHHUS TPHUMEHITh OCHOBHBIC OINEpAIlUU  MBICITUTEILHOM
JCATCILHOCTH — aHaJli3 W CHHTE3, CpaBHEHWE, 0000IIeHHe, CHCTEMaTH3AIHIo,
BBISIBJICHUE MPUYMHHO-CIICACTBCHHBIX CBSI3€M — JJISI W3YYCHHUS CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIIN;

cOPMUPOBAHHOCTh yYMCHH: BBISBIATH B3aUMOCBSI3b XHMHUYCCKUX 3HAaHUU C
MOHATHSIMH W TIPEJICTABICHUSMH JIPYTHX €CTECTBCHHO-HAYYHBIX MPEIMETOB IS OoJiee
OCO3HAHHOTO IMMOHUMAaHHS CYIIHOCTH MaTEepPHabHOTO €IUHCTBA MHpPA, HCIIOJIH30BaTh
CUCTEMHBIE 3HAHHS I0 OPraHWYECKOW XMMHH JiI OOBSCHEHHS W TPOTHO3HPOBAHMSI
SIBIICHUH, IMEIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPOIY;

c(OpPMUPOBAHHOCTh YMCHHI: IMPOBOJUTH PACYETHIl MO XUMHUYCCKUM (QopMysiaM |
YPaBHCHHUSIM XMMHUYCCKHX PEaKIHUi C HCIOJIb30BaHWEeM (U3MUYSCKUX BEIUYHMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIESCTBA C KOJUICCTBEHHOM
CTOPOHBI: PAcU€Thl 10 HAXOXKIACHUIO XMMHUYECKON (DOpMYIBI BEUIECTBA MO M3BECTHHIM
MacCCOBBIM JIOJSIM XUMHYECKHX JJIEMEHTOB, IPOAYKTaM CrOpaHusi, IUIOTHOCTH
ra3zo00pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH C TTO3UIIHIA
DKOJIOTHUECKON  0€30macHOCTH  TIOCTCACTBHA  OBITOBOM W TPOM3BOACTBCHHOMN
JCATCIIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C MepepabOTKONM BEIIECTB, HCIOIb30BaTh
NOJTydYeHHBIC 3HAHWS IS TPUHATHS TPAMOTHBIX PEIICHUH MpoOJeM B CHUTYaIlUsX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOSATEIBHO IJIAHUPOBATH U TIPOBOJAUTH XUMUYCCKHIA
AKCIIEPUMEHT (ITOJIyYCHHUE W U3yUeHUE CBOMCTB OPTraHMYECKHUX BEIIECTB, KAUYCCTBCHHBIE
PEaKIuu YIIIEBOJOPOIOB PANIMYHBIX KIACCOB U KHCIOPOJCOISPIKANTNX OPTraHUIeCKUX
BCIICCTB, PCIICHHE SKCICPUMEHTAIBHBIX 3aJad 110 PAcHO3HABaHUIO OPTraHMYCCKHX
BCIIECTB) C COOJIFOJICHWEM TIpaBMJI O€30MacHOTO OOpamieHus C BEMIECTBAMU U
nabopaToOpHEIM 000pyI0BaHUEM, (POPMYITHPOBATH MENIb UCCIICOBAHMS, IPEACTABIAThH B



paznuuHor (opMe pe3ynbTaThl SKCIIEPUMEHTa, aHAIM3UPOBATh # OICHUBATh HUX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHUH:

COOTIOATh MpaBUjIa dKOJIOTUYECKH 11€JecOo00pa3HOro MOBENEHUSI B OBITY U TPYIOBOM
NEATEIbHOCTU B 1IEJISIX COXPAHEHHS CBOETO 3I0POBbSI, OKPYKAIOIIEH MPUPOTHOM CpeIb
U JTOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHYECKOIO JICHCTBUS Ha KUBBIE OPTaHU3MBI ONPEACIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHaJM3UPOBaTh  1I€JIECOOOPA3HOCTh  MPUMEHEHHUSI  OPraHMYECKUX  BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PCHUSI COOTHOIIEHUS PUCK-TI0JIH3a;
c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBJISATH IEJICHANIPABICHHBIM MOUCK XUMHUUYECKOM
uHpoOpMalMK B Ppa3NMYHBIX HCTOYHMKAX (HaydyHas M y4eOHO-HAy4yHas JuTepaTrypa,
cpencTtBa mMaccoBod mHpopmaruu, MHTEpHET W Apyrue), KPUTHUSCKA aHATU3UPOBATH
XUMUYECKY0 HH(pOpMalnio, nepepadarbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a1auei.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeOpraHudecKas XHUMHS)
OTPaXKAIOT:

chOPMHPOBAHHOCTh  TPEACTABICHUN: O  MaTEepPHAIBHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUW MPUPOIbI, O MECTE U 3HAYECHUU XUMHUU B
CHUCTEME €CTSCTBEHHBIX HayK M €€ poiu B 00ECIeYCHHWH YCTOMYMBOIO Pa3BUTHS, B
pelieHu MpoOJIeM SKOJOTUYECKOM, SHEPreTUYECKOW W TMHUILEeBOM 0e30MacHOCTH, B
Pa3BUTUM MEAUIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX MCTOYHUKOB DHEPTUH, B
oOecrnecueHNn palMoOHAILHOTO MPUPOJIOTNIOIB30BAHUS, B dbopmMupoBaHUU
MHUPOBO33pPEHUS 1 OOIIEeH KyJbTyphl YeJOBEKa, a TAKKE IKOJIOTHISCKH 000CHOBAHHOTO
OTHONIIEHHUS K CBOEMY 3J0POBBIO U IIPUPOJHOM CpeIe;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAHWW, KOTOpAs BKIIOYAET: OCHOBOIMOJIATAIOIINE
MOHSTHUS — XUMHUYECKHUH AJIEMEHT, aTOM, SIAPO aToMa, U30TOIBI, JIEKTPOHHAS 000JI0YKa
aToma, s-, p-, d-aToMHbBIe OpOUTANIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aToMa,
TUOPHUAN3ALIHS aTOMHBIX opOuTaneu, VIOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTh, CTETNIEHb OKHWCJEHUS, XUMHUYecKas CBs3b (KOBaJICHTHas,
WOHHAs, METaJUIM4YecKasi, BOJOPOAHAs), KPUCTAUIMYECKAs peIIETKa, XHUMHUYECKas
peakius, pacTBOP, IEKTPOIUTHI, HEIICKTPOJUTHI, DJICKTPOJIUTUUECKAS TUCCOIUAIINS,
CTETEHb JIUCCOIMAIIMU, BOJOPOAHBIN IOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIb,
TETUI0BOM 3(PHEKT XUMHUUECKON peaKIuu, CKOPOCTh XUMHYECKON peaKIuy, XUMHIECKOE
paBHOBECHE; TEOPUUM M 3aKOHBI (TEOpUs] DIECKTPOJUTUYECKOM HCCOLUALINH,
nepuoandeckuil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHUSI MACCHI BEIIECTB, 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUHU MPU XUMHUUECKUX PEAKIUSIX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIECTB, 3aKOH JIEHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUH SI3bIK



XUMHH, MUPOBO33PEHUECKUE 3HAHMA, JIEKAIUE B OCHOBE IOHUMAHHUs IIPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIC IIPEICTABICHUSA O CTPOCHUHU
BEIlECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJISIDPHOM M HAJIMOJEKYJIIPHOM YpOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUYECKUX pEeaKUuld, TEPMOAUHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUs, O XUMHUYECKOM DPaBHOBECHH,
pacTBOopax M JAMCIEPCHBIX CHUCTeMax; (PaKTOJOTHYECKUE CBEIEHUS O CBOMCTBaX,
COCTaBe, MOJIyYUeHUU U 0€30MacHOM HCIOJb30BAaHUU BAaXXHEHIINX HEOPraHUYECKUX
BEHIECTB B OBITY M TPAKTHUYECKON EATEIBHOCTH YeNOBEKa, OOIMX HAyYHBIX
MIPUHLNNAX XUMUYECKOTO POU3BOJICTBA;

chOPMUPOBAHHOCTh ~ YMEHHUMW: BBIBIATh  XapakTepHble MPHU3HAKA  TOHSATHH,
YCTaHABJIMBAaTh WX B3aMMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IIOHATHUS IIPH
OINMCaHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHS MCIIONH30BATh XUMHUECKYI0 CUMBOJIMKY JJISi COCTaBJICHHUS
dbopMyn BemieCTB W  YpaBHEHHM XHUMHUYECKHX pEAKUWd, CHCTEMaTHYECKYIO
HoMmeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIbHBIX BEILIECTB;
COPMUPOBAHHOCTh YMEHHUS ONPEIEISITh BAJIEHTHOCTb M CTENEHb OKUCICHMS
XUMHUYECKHUX DJJIEMEHTOB B COCOUHEHMSIX, BUJ XHUMHUYECKOM CBsI3U (KOBaJECHTHAs,
MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO
BEILECTBA,

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHMOCTb CBOWCTB BELIECTB OT BHUJA
XUMHUYECKON CBSI3M M THUMA KPUCTAIIMYECKOM PpEIIETKH, OOMEHHBIH M JOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHH: KIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA MO HUX
COCTaBy, XHWMHUYECKHE pPEaKUWU MO pa3IMYHbIM NpU3HAaKaM (YHCIy U COCTaBy
pearupyomux BEIIECTB, TEIIOBOMY A (EKTy peakiud, H3MEHEHHUIO CTeleHen
OKHCIJIGHUS  DJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTalu3aropa U  Jpyrue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA W KPUTEPUU JUIA KJIACCU(UKAIMUA HU3YdaeMbIX
BEILIECTB U XUMUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS paCKpbIBaTh CMbICH MHepuoandeckoro 3akona JI. U.
MenneneeBa M JEMOHCTPUPOBATH €ro0 CHUCTEMATHU3UPYIOLIYI0, OOBSACHUTEIbHYIO U
IPOrHOCTHYECKYIO (DYHKIIUY;

c(hOpPMUPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh SJICKTPOHHOE CTPOCHHUE AaTOMOB H
MOHOB XMMHYECKHX DJJEMEHTOB IEpBOro—4eTBEPTOro mnepuonos Ilepnoanueckoi
cucrembl J[.MI. Menneneesa, uUCNONB3ys IOHATUSA «IHEPrETUYECKUE YPOBHU»,
«QHEpPreTu4ecKre MOJAYypPOBHU», «S-, p-, d-aToMHBIE OpOUTAIN», «OCHOBHOE W
BO30Y)KIEHHOE HHEPreTHUYECKHE COCTOSHUS aToMa»; OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHYECKHMX OJJIEMEHTOB M HX COCIMHEHUM MO NEpUOAaM H
rpynnam Ilepuoanueckon cucremsl [[. M. MeHneneeBa, BaJ€HTHBIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;



c(OPMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XUMHUYECKHE
CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE I€HETUYECKON
CBA3M  MEXKIy  HEOPraHWYECKMMM  BEUIECTBAMH C  IIOMOINBIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTH yMEHUS pacKpbIBaTh CYILLHOCTB: OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OajlaHCa 3TUX
peakuuii; peakiuii HOHHOro oOMeHa MyTEM COCTaBJIEHUS MX IMOJIHBIX U COKPAIEHHBIX
VMOHHBIX YypPaBHEHUU; pEaKIUil THAPOIN3a; peakiuil KoMIuiekcooOpa3oBaHus (Ha
pUMepe TMAPOKCOKOMIIEKCOB [IUHKA U ATFOMUHUA );

c(hOPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakumii ¢ y4€TOM HX IHEPreTUYECKUX XapPaKTEPUCTHUK, XapaKTEP U3MEHEHHSI CKOPOCTH
XUMHUYECKON peakllid B 3aBUCUMOCTH OT PA3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEUIEHUSI XUMUYECKOI0 PABHOBECHS MO/ BIUSHUEM BHEIIHUX BO3ACUCTBUU (TPUHIUI
Jle IllaTense);

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaThb XUMHUECKHE PEAKIUH, JEeKalllue B
OCHOBE IPOMBIIUIEHHOTO MOJYYEHUs] CEPHOM KHUCIOTHI, aMMHakKa, OOLIME HayuyHbIe
PUHLINIIBI XUMHUYECKUX IIPOU3BOJICTB; 1€JIeCO00Pa3HOCTh IPUMEHEHUS
HEOPTaHMYECKUX BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIICHUS
PHUCK-TI0J1b33;

c(OPMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HaHMM O METOJaX HAy4YHOro IO3HaHMS
ABJICHUN TpUPOJBl — HAOJMIOJEHUE, HW3MEpPEHUE, MOJAEIUPOBAHUE, SKCIHEPUMEHT
(peanbHBIl W MBICICHHBIN), HCIHOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, YyMEHHS
NPUMEHATh 3TH 3HAaHUS NPHU IKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BEUIECTB WU IS
OOBACHEHHS] XMMHYECKHX SBJICHHHA, HMMEIOIIMX MECTO B MPHUPOJE, NPaKTUYECKON
JEATEIBbHOCTH YEJI0BEKA U B IOBCEAHEBHOM JKNU3HU;

c(OPMUPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSI3b XMMHUECKUX 3HAaHUHN C MOHATHSIMU
U TPEACTaBICHUSIMU JIDYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB I Ooliee
OCO3HaHHOTO MOHUMAHUS MAaTEPUAIBHOTO €JUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHSI MPOBOAUTH pPACU€Thl: C MCIOJIb30BAHUEM IOHATHM
«MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJIIpHAs KOHUEHTPALMsA»; MacChl
BellecTBa WK 00bEMA raza 1Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe WU 00BbEMY
OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB; TEIIOBOTO 3(peKTa peakinu; 3HaUYCHHS
BOJIOPOJIHOTO TIOKA3aTelisi pacTBOPOB KHCIOT W IIEJIOYEHd C M3BECTHOW CTEMNEHBIO
AUccoLManuu; Macchl (00b€Ma, KOJIMYECTBA BEILIECTBA) MPOAYKTa PEaKIMU, €CIIU OJIHO
U3 UCXOJOHBIX BEUIECTB JaHO B BHUJE PAacTBOpa C OIPEAEIEHHONM MacCOBOW AOJEHN
pPacTBOPEHHOTO BEILIECTBA WJIM JAHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOJA
MPOJIYKTa peakuuu; 00bEMHBIX OTHOLIEHUH I'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO MJIAHUPOBATH U IPOBOJAUTH XUMUYECKHI
HKCIIEPUMEHT (IIPOBEJICHUE PEAKIMil MOHHOTO 0OMEHa, MOATBEPKIECHNE KaueCTBEHHOTO



COCTaBa HEOPraHWYECKUX BEILIECTB, OINPEIEICHUE CpEeabl PAaCTBOPOB BEIIECTB C
MOMOIIBI0 WHAUKATOPOB, HW3YUYCHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIuy, PEUICHUE IKCIEPUMEHTAIbHBIX 33/1a4 N0 TeMaMm «MeTtamibDy H
«Hemetannei») ¢ cobmoaeHneM MpaBuil 0€30MacHOrO OOpalleHUsl C BEIIECTBAMHU H
nabopaTopHEIM 000pyI0BaHUEM, (JOPMYITHPOBATH MENIb UCCIICIOBAHMS, IPEACTABIAThH B
paznuyHOil (opMe pe3yNbTaThl SKCHEPUMEHTA, aHAJU3UPOBaTH M OIEHUBATH HX
TIOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHHI: COOMIOAATh MPABHJIA TTOJIB30BAHUS XUMHYECKOU MTOCY IO
U J1abopaTOpHBIM OOOPYJIOBAaHUEM, OOpalleHUsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITOJTHEHHUIO JTa00OPATOPHBIX XUMHYECKHUX OIBITOB, YKOJOTHUICCKU
11€J1€CO00pa3HOro0 MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IEJISAX COXPAHEHUS
CBOET0 3J0pPOBbs, OKPYXAIOIIEH MPUPOAHON CpElbl U JTOCTUKEHUS €€ YCTONYMBOIO
pa3BUTHUSI, OCO3HABAaTh OIMACHOCTh TOKCHMYECKOrO JCHCTBUSI HAa YKWBbIE OpPTraHU3MBbI
ONPEAECTEHHBIX HEOPTAHUYECKUX BEIIECTB, MOHNMAas cMbica nokazarens [1J1K;
c(hOpPMHUPOBAHHOCTh YMEHHUN: OCYIIECTBISAThH IIE€JICHANPABICHHBIM MOUCK XUMUYECKON
uH(bOpMAIIMU B Pa3IUYHBIX MCTOYHUKAX (Hay4yHass W ydeOHO-Hay4yHas JHUTepaTypa,
cpenctBa mMaccoBod mHpopmaiuu, MIHTEpHET W Apyrue), KPpUTUYECKU aHAJIU3UPOBATh
XUMUUYECKYI0 HH(pOpMalnio, nepepadarbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOM 3amaueii.
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ITPOBEPAEMBIE HA EI'9 110 XUMHUHU TPEBOBAHUA K PE3YJBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero ooOpa3oBaHus

1

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

1.1

OCHOBOIIOJIATalOIINe  TOHATUS  (XMMUYECKHH  DJIEMEHT, aToOM, H30TOIIbI,
JNEKTpOHHAs 00O0JI0YKa aToMa, S§-, p-, d-dTEKTPOHHBIE OpOWUTAIM AaTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHME aToMa, HOH, MOJEKYJa, BaJEHTHOCTH,
AIIEKTPOOTPHIIATEILHOCTD, CTENIEHb OKUCIEHHS, XUMUYecKas CBSI3b (G- U T-CBS3b,
KpaTHBIC CBSI3M), THOPUIM3AIUS aTOMHBIX OpOUTaNIel, KpUCTAIITMYeCKas peréTka,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00BEM, MOJSIpHAsi KOHIEHTPALUs, PACTBOPHI
(MCTUHHBIE, TUCHEPCHBIE CHUCTEMBI), KPHUCTAJUIOTHIPATHI, YIIIEPOJIHBIA CKEJeT,
(GyHKIIMOHATBEHAS TPYIINA, PaJuKall, U30MEPhI, CTPYKTYpHAsl GopMylia, H30MEpHUS
(cTpykTypHasi, reoMeTpuyeckasi (IMc-, TPAHCU30MEpHUs), TOMOJOTUYECKUI P,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJI- U  a30TCOJAEpKalle COETUHEHUS,
OMOJIOTMYEeCKH AaKTHUBHBIE BemllecTBa (YIJIEBOJbI, JKHUPBL, O€IKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS, KPEKHUHT,
pUGOPMUHT, TUIBI XMUMHUYECKUX pEaKIUi (OKHUCIUTEILHO-BOCCTAHOBHUTEIHHBIC,
9K30- U IHAOTEPMHUYECKHE, PEAKIIMM MOHHOTO OOMEHa, TOMO- U TeTepOTCHHEIE,
oOpaTuMble ¥ HEOOpaTUMBIE), PACTBOP, DJIEKTPOJUTHL, HEIIEKTPOJIUTHI,
AIEKTPOJIUTAYECKAST ~ JIUCCOIMAIINS, CTENEeHb  JIUCCOLMALUM,  OKHUCIUTENb,
BOCCTAHOBUTENb, DJIEKTPOJIM3, CKOPOCTh XHUMHUYECKOW PEaKIUHh, XHUMHYECKOEe

paBHOBECHE)

1.2

1.3

TEOPUHU U 3aKOHBI (TEOpPUSI XUMUUYECKOTO CTPOEHHUS OpraHMYecKHuxX BemiecTs A.M.
ByrtnepoBa, Teopust snexkTposMTHYECKOW auccouumanuu, [lepmoanueckuil 3aKoH
JI.1. MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMEe B OCHOBE IOHUMaHUS
INPUYMHHOCTM M CHCTEMHOCTM  XHMHUYECKUX  SIBJICHMH, COBPEMEHHBIE
MPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, MOJEKYJISIPHOM |
HaJIMOJIEKYJIIPHOM YPOBHSX

MPEACTABICHUS O MEXAHU3MaX XHMHMUYECKUX PEaKUHUi, TEPMOJUHAMHUUYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX IMPOTEKaHMs, O XMMHYECKOM pPaBHOBECHUH,

AUCTICPCHBIX CUCTEMAX

1.4

(dakToNOTHUeCKUe CBEACHHS O CBOWCTBAX, COCTaBe, IMOJIYUCHUU U Oe30MacHOM




1.5

2.1

WCIOJIb30BAaHUU BKHEHIINX HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JesITeIbHOCTH YellOBEeKa

oOmye Hay4dHble MNPUHIUIB XHUMHYECKOTO TPOM3BOACTBA (Ha MpuUMeEpe
MIPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, TepepadOTKH HEPTH)
CdopmupoBaHHOCTH YMEHUI BBISBIISTD:

XapaKTepHble TPU3HAKK M B3aHMMOCBS3b M3YyYEHHBIX TOHATUH, TNPUMEHITH

COOTBCTCTBYIOIIHUEC MTOHATUS IIPU OIMMMCAHUN CTPOCHUSA U CBOMCTB HCOPTaHUYCCKUX

1 OPraHUYCCKUX BCUICCTB U UX HpeBpaHIGHI/Iﬁ

2.2

B3aMMOCBS3h XWUMHYCCKHUX 3HAHUM C TOHSATHIMH U NpEaACTaBICHUAMU OPYTrUx
npeaMeToB  JIA 0oJiee OCO3HAHHOI'O IIOHMMAHUS K OOBICHEHHUS CYIIHOCTHU

MAaTCPHAJIbHOI'O €AMHCTBA MHpPa

3.1

CdopmupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

HanMCHOBAaHUA XUMHNYCCKHUX COGI[I/IHeHI/Iﬁ MCXKAYHAPOIHOT'O COro3a
TGOpeTI/I‘IeCKOﬁ n HpHKHaHHOfI XUMHHU W TpPpHUBHAJIBHBIC HA3BdAHUSA BCHICCTB,
OTHOCAIIUXCA K HU3YYCHHBIM KJacCaM OPraHU4Y€CKUX W HCOPraHUYCCKUX

COE€TUHEHUN

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OPMYJT HEOPTaHWYECKHX BEIIECTB,
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)

(dbopMyI1 OpraHMYECKUX BEIIECTB
CdopmupoBaHHOCTH YMEHHUS KJIaCCUDUITUPOBATS:

HEOPraHWYeCKUe BEIIeCTBA, CAMOCTOSATENILHO BHIOMPATh OCHOBAHUS U KPUTEPUH IS
KJIacCU(PHKALIMU N3Y4aeMbIX XUMHYECKUX O0HEKTOB
OpraHMYecKHe BEIIECTBa, CAMOCTOSTENILHO BHIOMpATh OCHOBAHUS W KPUTEPUU IS
KJTaCCU(PHKAIMHU N3Y4aeMbIX XUMHIECKAX 00HEKTOB
MO Pa3IMYHBIM MpPU3HAKaM (YUCITy U COCTaBy pEardupyrolfX BELIECTB, TETJIOBOMY

3pQeKTy peakiuu, W3MEHEHHIO CTEIICHEH OKHUCICHUS DIIEMEHTOB, OOpaTHMMOCTH

pEaKIu, y4acTHIO KaTalln3aTopa)

ChopmupoBaHHOCTH YMEHUS XapaKTEPH30BATh AIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM) M MOHOB XMMHUYECKHUX 3JIEMEHTOB 1 — 4
nepuosioB Ilepuonuueckoit cucrembl JI.M. MeHnneneeBa M HMX BaJCHTHBIE
BO3MOXKHOCTH, HCIIOJIB3ySl TOHATUA S-, p-, d-DIEKTPOHHBIE OpOUTaIH,

JHEPreTHYECKUE YPOBHU

ChopmupoBaHHOCTE YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB

XUMHUYCCKHUX DJJICMCHTOB H 06pa3yeMHx MU COGHI/IHGHI/If/'I no nmnepuogamM Hu

rpynmnam

ChopMUPOBAaHHOCTh YMEHHSI COCTAaBJIATH YPABHEHUS XWMHUYECKHUX PEaKIHi U

PaCKpbIBATh UX CYIIHOCTD!:




7.1

7.2

7.3

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKUUid  TMOCPEICTBOM  COCTAaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaKlui

YpaBHEHUSI PEaKIil pa3jNyYHbIX THIIOB; TOJHBIE M COKpAIIEHHBIE ypaBHEHUS
peaxkiuii MOHHOrO OOMEeHa, YYUTHIBAs YCJIOBHUSA, MPH KOTOPBIX 3THU PEAKIUU UAYT
710 KOHLIa

peakiuii  TUApONM3a, PEAKIMi  KOMIUICKCOOOpa3oBaHUs (Ha  TIpUMepe

TUAPOKCOKOMITIEKCOB ITUHKA U aTFOMUHMS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATh:

8.1

8.2

10

10.1

Ha KOHKPETHBIX IMPHMEpax XapaKTep 3aBUCUMOCTH PEAKIMOHHOH CHOCOOHOCTH
OpPraHMYECKUX COEIUHEHMH OT KPAaTHOCTH U TUIA KOBAJIEHTHOH CBs3U (G- U T-
CBSI3U), B3aUMHOI'O BIIMSIHMSI aTOMOB M TPYII aTOMOB B MOJIEKYJIaX, a TaKKe OT

0COOEHHOCTEN pcalin3ani pa3JINIHbIX MCXAaHU3MOB ITPOTCKAHUA peaKHI/Iﬁ

XapaKTCPHBIC XUMHNYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYHOIIIMMH

JKCIIEPUMEHTAMU U 3aIUCAMH YPAaBHEHUH XUMHUUYECKUX PEAKLIUN

ChopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIIME CBOMCTBA
BCIICCTB, MPpHUHAJICKAIIUX K OHpGHGHéHHBIM KJlacCaM " Trpyniam COGHI/IHGHI/If/'I
(HpOCTBIG BCIICCTBA, OKCHU/bI, THUAPOKCHUIBLI, COJIM; YIJICBOAOPOABI, ITPOCTHIC
3¢upbl, COUPTHI, PEHOBI, ANbJAETHIbI, KETOHbI, KAPOOHOBBIE KHCIOTHI, CIIOKHBIE
3(UPBL, JKUPBI, YIIIEBObI, aMUHBI, aMUTHOKHCIIOTHI, OCJIKH)

ChopmupoBaHHOCTE YMEHUS MPOBOJAUTH PACUETHI MO XUMHUYECKUM (opMyliaM H
YpPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIB30BaHHUEM (1)I/ISI/I‘~I€CKI/IX BCJIMYHH:
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOJAYKTa pPEaKIUu, €CIH OJHO W3
HWCXOJHBIX BEUIECTB JJAHO B BHUJE PACTBOPA C OMNPEACIEHHOW MacCOBOM IOJIEH

PacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MMPUMECH )

10.2

MaccoBO MM 00bEMHOM 101U, BBIX0/1a IPOAYKTA PEAKIIUI

10.3

TETIOBOTO A deKTa peakiuit

10.4

00BEMHEBIX OTHOIIIEHHI Ta30B

10.5

11

110 HAXOXIACHUIO XHUMHYSCKOHN (1)OpMy.]'II>I BCIICCTBA

BJ'IaI[eHI/Ie CHCTEeMOH 3HAHUM O MCTOJaX HAYYHOI'O ITO3HAHHA SIBJICHHUI IpUpoOAhI,
HUCIIOJIb3YEMbBIX B CCTCCTBCHHBLIX HAYKaX W YMCHUC IPUMCHATL OTHU 3HAHUA IIPH
OKCIICPUMCHTAJIIbBHOM HCCICAOBAHHNU BCHICCTB W JIA OOBSICHEHHS XUMHUYECKUX
SIBJIGHI/If/'I, HMCIOIIUX MCCTO B IIPHUPOAC, HpaKTHHGCKOﬁ JCATCIBHOCTHU YCJIOBCKA U B

HOBCG,I[HGBHOI\/'I KHN3HU

12

ChopMupoBaHHOCTH YMEHHSI TPUMEHATH (HMCIOJB30BaTh) 3HAHUS O COCTaBE H
CBOMCTBaX BEHIECTB JJISi DKCIEPUMEHTAIBHOM MPOBEPKH THIOTE3 OTHOCHUTEIHLHO

SaKOHOMepHOCTeﬁ MMPOTCKAHUA XHUMHWYCCKUX peaKI_[I/Iﬁ n  IIPOTrHO3UPOBAHHA




BO3MOYKHOCTEM HMX OCYIIECTBICHHS; CHUCTEMHBbIE XMMHUYECKME 3HAaHUSA I
OOBACHEHUS M TPOTHO3MPOBAHMS SIBICHUH, MMEIOIUX €CTeCTBEHHOHAYYHYIO
MIPUPOLY; JUIs IPUHATHUS TPAMOTHBIX PEIIEHUH Ipo0JIeM B CUTYalUsX, CBA3AHHBIX C

XUMUeEN

13

14

15

ChopmupoBaHHOCTE  YMEHHS IUTAHMPOBATh ¥ TPOBOJUTH  XUMHYECKHIA
AKCMEPUMEHT (TIOJIyU€HHE U U3YUYE€HHUE CBONCTB HEOPTaHUYECKUX U OPTraHUYECKUX
BEIECTB, KAYECTBEHHBIC PEAKLIMH YIJIEBOJOPOJOB PpA3IMYHBIX KJIACCOB H
KHCJIOPOJICO/ICPIKAIINX OPraHWYEeCKUX BEIIECTB, PEHICHHE SKCIEPHMEHTAIBHBIX
3ajad 10 pPACMO3HABAHWIO HEOPTaHWYECKHX W OPraHWYECKHX BEIIECTB) C
COOJIIOICHNEM TIpaBMII OE30MACHOTO OOpaIleHus ¢ BeIIECTBAMU U JTa00OpaTOPHBIM
obopynoBanueM; (OpMyNIUpOBaTh IENM HCCICAOBAHUS; TPEICTABIATH B
pa3nuaHON (opMe pe3yabTaThl SKCIEPUMEHTa, aHAIW3UPOBATh M OIEHUBATH MX

JOCTOBEPHOCTh

ChopMHpPOBAaHHOCTE ~ yMEHHMS  OCYIIECTBISITH  LIEJICHANIPABICHHBIH  TOMCK
XUMHYECKON MH(DOPMAIIUU B PA3IMIHBIX UCTOYHUKAX (Hay4Has W y4eOHO-HaydHas
JUTeparypa, cpencTtBa MaccoBod uHopmanuu, ceth MHTepHET U Apyrue),
KPUTHUYECKH aHAJM3UpPOBaTh XMMHUYECKYI0 HHGopMmaluio, nepepabaThiBaTh €€ U

HCIOJIb30BaTh B COOTBETCTBUU C MTOCTABIIEHHON y4eOHOM 3a1aueit

ChopMupoBaHHOCTH yMEHHS TMPOTHO3HPOBATH, AHAIM3UPOBATH U OLIEHUBATH
UHPOPMAIIHIO C TIO3HIIUN IKOJIOTUYECKOW 0€30MacHOCTH IMOCIIEACTBUN OBITOBOM U
MIPOM3BOACTBEHHON JIESTETHHOCTH YEJIOBEKA, CBSI3aHHOU C MepepadOTKON BEIIECTB;
c(OPMHPOBAHHOCTh YMEHHH OCO3HABaTh OIACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpraHu3MBbl OMpPENENEHHBIX BEIIECTB, MOHMUMAsi CMBICI IOKa3aTelNs MpelebHOM
ZIOHyCTHMOﬁ KOHIOCHTpAUUH, U MOACHATH Ha MpUMEpax CIIOCOOBI YMCHBUICHHA U

IIPEIOTBPALLEHUS UX BPEIHOIO BO3ACUCTBYS HA OPTraHU3M 4€JI0BEKa




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D I1O

XUMHNHN
Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUSA
1 TeopeTnueckre OCHOBBI XUMUHU
Crpoenue BeniectBa. CoBpeMEHHasi MOJIENIb CTPOEHUsI aToMa. Pacnpenenenue 31eKTpOHOB
Mo »HepreTuyeckuM YypoBHAM. Kiaccudukamms xumuyeckux 3neMeHToB. OCcOOEHHOCTH
1.1 CTPOCHHSI DJHEPreTUYECKUX YpOBHEH aTomMoB (s-, p-, d-aneMeHToB). OCHOBHOE W
BO30Y)KIEHHOE COCTOSIHHS aTOMOB. OJIEKTPOHHAs KOH(HTypanus aroma. BajeHTHbIe
AIEKTPOHBI
[Tepuonnueckas cucrteMa xumudyeckux 3nemeHToB [[.M. MennaeneeBa. @U3NUECKUA CMBICI
Ilepnonnueckoro 3akona [[.M. Menneneesa. IIpuunHBI M 3aKOHOMEPHOCTH HM3MEHEHUS
1.2 | CBOWCTB 3JIEMEHTOB M WX COEIMHCHHI I10 TEpUHOJaM M TpyIaM. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB NPOCTHIX BEIIECTB, BOAOPOJHBIX COEOUHEHHUM, BBICHIUX OKCUIOB H
THAPOKCHUJIOB
1.3 | BaneHTHOCTB. DIEKTPOOTPUIATEIBHOCTD. CTENEHh OKHUCIICHHUS
Buapl xumuueckoil CBA3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAsI) H
L4 MeXaHu3Mbl € oOpasoBaHus. MEXMOJNCKYIspHBIE B3auMMOJCHCTBUSA.  BemectBa
' MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOCHMs. THIBI KPUCTAIUIMYECKUX PEHIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMUECKON PEIIETKU
L5 Xumuyeckas peakius. Knaccudukamuss XUMHUECKUX peakuii B HEOPraHWMYECKOH u
. OpraHMYeCKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB
1.6 | CkopocTh peakiyu, e 3aBUCHMOCTb OT Pa3IMIHBIX (PaKTOPOB
1.7 Temnossie 5 (HeKTH XUMUIECKUX peakinii. TepMOXUMUYIECKHE YPaBHEHUS
18 OOpatumble peakuu. XUMHYECKOe paBHOBecHe. DaKkTOpHI, BIHSIONIAE HA COCTOSIHHE
' xumu4deckoro papHoBecus. [Tpunuun Jle [Hlarenbe
Onektponutrueckas auccounanus. CuiabHble W ciadble AMEKTpoduThl. Cpelna BOIHBIX
1.9 pacTBOpOB BeliecTB: KHCias, HeHTpanbHas, mmenoddas. CTerneHb AMCCOIManuu. Peakiun
MOHHOTO 0OMeHa
1.10  Tmuaponus cosneii. MonHOE pou3BeacHe Boabl. Bomopoausiii mokaszarens (pH) pactBopa
CrocoObl  BbIpa)KEHUS KOHIIEHTPAllMd pPACTBOPOB: MAaccoBasl JIOJIsI PacTBOPEHHOTO
1.11  BemectBa, MoJsSpHas KOHIEHTpanus. HachllleHHbIE W HEHACHIIICHHBIE PACTBOPBI,
pacTtBopuMOCTh. Kpuctamoruaparsl
L12 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakunu. [loBeneHne BelecTB B cpelax C pa3HbIM
' 3HaueHueM pH. Mertoabl a51ekTpoHHOrO OanaHca




1.13

2.1

DNEeKTPOIN3 PaCTBOPOB M PACILIIAaBOB COJICH
OCHOBBI HEOPTAHUYECKON XUMHUU

Knaccudukanus Heoprannueckux coenHeHuil. HoMeHkarypa HeopraHmuecKiX BEIIecTB

2.2

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATpWil, Kamui, KaJlblUil, MarHuw,
ATFOMUHHMA, ITUHK, XPOM, JKEJIe30, Mellb) U WX coenuHeHui. OOIme crocoObl MONTyIeHUS

MCTAJIJI0B

23

24

2.5

3.1

3.2

33

XUMHUYECKHUE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJIOTEHOB, cephl, a3ora, Qocdopa,
yrjiepoia W KPEMHHs) M WX COCIWHEHHH (OKCHIOB, KHCIOPOICOACPIKAIIUX KHCIIOT,

BOJIOPOJHBIX COCTMHECHH )
I'eHeTHveckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAIINX K PA3TUIHBIM KJIaccam

I/I,HeHTI/I(bI/IKaI_[I/IH HCOPIraHUYCCKUX CoeHHHeHHﬁ. KauecTBeHHEIE PCaKIMu Ha

HEOPTaHWYECKUE BEIIECTBA U NOHBI
OCHOBBI OPraHMYECKON XUMUU

OCHOBHBIE TOJOKEHUS TEOPUU XMUMHUYECKOTO CTPOCHUSI OPTaHMYECKUX coenuHeHuil A.M.
Bytneposa. YriepoaHblil CKENET OPraHUYECKON MOJIEKYIbl. KpaTHOCTh XMMUYECKOM CBSI3H.
S- M p-CBSI3U. sp3-, sp2-, sp-THOpUAM3aMK OpOUTAJeH aTOMOB yriepoja. 3aBUCHUMOCTb
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpOoeHUs MoiieKkyn. ['omonoru. ["'omonoruueckuii ps.

N3omepus u u3omepsl
[TonsaTue o pyHKUMOHATBHON rpynme. OpueHTanOHHBIE AP PEKTH 3aMeCTUTENEH

[IpencraBnenue o Ki1accu(UKaUl OpraHUYECKUX BemecTB. HoMeHKIaTypa opraHmyecKux
COEIMHEHMH (cucTeMaTHYecKasl) U TPUBUAIbHBIE HA3BaHMS Ba)KHEWIIMX IpEACTaBUTEIEH

KJIACCOB OPraHM4YCCKNUX BCHICCTB

3.4

CBoOoHOpaAMKANBHBIA M HOHHBIA MeXaHH3Mbl peakuuu. [loHsATHE O HyKIeopuie u

anektpoduie. [IpaBuno Mapkosaukosa. [Ipasumo 3aiinieBa

3.5

Ankanpl. XHUMHYECKHE CBOMCTBAa ajKaHOB: TaJOT€HUpPOBaHUE, JETHIPUPOBAHUE,
TEPMUYECKOE PA3JI0KEHHE, KPEKUHT, H3oMepuszauus, ropeHue. llonydeHue ajkaHOB.
[uknoankansl. Ciennduka CBONCTB IMKIOAIKAHOB C MalbIM pa3MepoM HHKiIa. Peakiuu

MNPUCOCAUHCHHA U paJUKaJIbHOTO 3aMCIICHHUA

3.6

Ankenbl. XMMHMUYECKHE CBOMCTBA: pEAaKIUU NPUCOEAMHEHHUS  (TaJlOT€HUPOBAHUE,
TUIPUPOBAaHUE, THAPOTaJOr€HUpOBaHWE, TUJpaTalus), TOpEHUs, OKHUCIEHHUS U

MMOJIMMCpU3aliuu. HpOMBIH_U'IeHHLIe n na6opaTopHHe CIIOCOOBI IMOJIY4YCHUA aJIKCHOB

3.7

AJIKa,Z[I/IGHBI. XUMHUYECKHUE CBOMCTBaA AJIKaIHUCHOB: pCakuuun MMPUCOCAUHCHUA

(TuapupoBaHMe, TaIOTEHUPOBaHKE), TOPEHUs U nonuMepusanuu. [lonyyeHne ankaaueHoB

3.8

ANKUHBI. XuMudueckue CBOICTBA: pe€aKnuu MPpUCOCANHCHUA (FaJIOFeHI/IpOBaHI/Ie,
TUAPUPOBAHUC, TUAPATALHA, l"I/II[pOI‘aJ'IOFeHI/IpOBaHI/Ie) KaK CIIoco0 IMMOJIY4YCHUS ITOJIMMCPOB U

JIPYTrUX MOJIE3HBIX NPOAYKTOB. Peakuuu 3amemienus. ['opeHue aneruineHa Kak MCTOYHUK




3.9

BBICOKOTEMIICPATYPHOTI'O INIAaMCHHU IJIAA CBAPKU U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

ApeHbpl. XuMHUECKHME CBOWCTBa O€H305la: pEaKUHUU 3JIEKTPO(UIBHOTO 3aMEeLeHMs,
npucoeuHeHns (TuApUpoBaHUe, rajoreHupoBanue). Peakuus ropenus. OcobGeHHOCTH
XUMHAYECKHX CBOMCTB Tonyousa. [lonydyenune Genzona. OcoOOEHHOCTH XMMHUYECKUX CBOWCTB
crupona. [lonmumepusanus ctupona. CrnocoObl MOydeHHs] U IPUMEHEHUE apOMATUYECKUX

YTJIEBOJIOPOIOB

3.10

3.11

3.12

3.13

Couptsl. [IpenenbHble 0IHOATOMHBIE CIIUPTHL. XUMUYECKUE CBOMCTBA: B3aWMOJEUCTBUE C
HaTpPUEM KakK CIOCO0 YCTaHOBJIEHHS HAIUYUSl THAPOKCOTPYIIBI, C TaJOreHOBOAOPOIaMHU
KaK crnoco0 MOJYy4eHHs] pacTBOpPHUTENEH, BHYTPH- M MEXMOJIEKYIsIpHas JAeruapaTarus.
Peaknust ropenus. IlomyueHwe sTaHONa: peakuuss OpOKEHHUS TIIOKO3bI, THUApATALUs
STWJIEHA. DTUJICHTIUKONb U TJIMLEPUH KaK MPEICTAaBUTENHU MPEIeTbHBIX MHOTOATOMHBIX

CIIUPTOB

@®enon. Xumuueckue cBoWcTBa (peHona (peakiuu ¢ HaTpUeM, TUAPOKCUAOM HaTpHs,

opomom). [Tonyuenue penomna

Anpnernapl.  XMMHUYECKHE  CBOMCTBAa  MPEACNbHBIX  albJETHJIOB:  THIAPUPOBAHMUE;
KAueCTBEHHBIC pEakIUu Ha KApOOHWIIBHYIO TPYIIY (PEaKIus «CepeOpsTHOTO 3epKayiay,
B3aumozeiicteue ¢ rugapokcugom wmeau (II). Ilomyuenume mnpenenbHBIX adbIETHIOB:
OKHCJIEHUE CIHMPTOB, TUApATALMS aleTUJIeHa. AIIETOH KakK IpEeACTaBUTENb KETOHOB.

OcobenHoct PCaKU OKUCJICHUSA allCTOHA

Kap60HOBBI€ KHCIOTEI. XUMHUUYECKHE CBOMCTBA NpeaAC/IbHBIX OJHOOCHOBHBIX Kap6OHOBBIX
kuciior. OcCOOEHHOCTH XHUMHMYECKHUX CBOMCTB MypaBLHHOﬁ KHCJIOTHI. HonyquI/Ie
NpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIIOT: OKHCJIICHHC aJIKaHOB, aJIKCHOB,
NEPBHUYHBIX CIHUPTOB, AJIbACTHUOOB. Bricmme NpeaACIbHBIC U HCIPCACIBbHLBIC Kap6OHOBBI€

KHCJIOTBI

3.14

3.15

Crnoxuble 3¢upsl ¥ xupbl. CIOCOOBI MOTYyYSHHS CI0KHBIX 3(UpoB. OOpaTUMOCTh peaKIuu
srepupukanyu. IlpumMeHeHune CIOXHBIX 53(QUPOB B MHUIIEBOH M mappromMepHOH
HNPOMBIIIICHHOCTH. JKUpBl Kak ClOoXHble 3(Upbl TIUIEPUHA U BBICIIUX KapOOHOBBIX
KUCJIOT. XHMMHYECKHE CBOWCTBA JKUPOB: THAPUPOBAHUE, OKHUCIECHHE. ['HMaponns, wiH
OMBUICHHE, KHUPOB KaK CIOCOO NMPOMBIIUIEHHOIO MOJYyYEHHs COJIeH BBICHIMX KapOOHOBBIX

KHCIOT. MBII4 KaK COJIM BBICIITHX Kap60HOBBIX KHUCIOT

XUMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YUACTHEM CITUPTOBBIX U AJIbJICTHIHOMN TPYII U
MOJIOYHOKHCIIOe OposkeHue. [IpuMeHeHue TIIFOKO3bl, e€ 3HaueHHE B JKU3HEACATEIbHOCTH
OpraHmu3Ma. Jucaxapupr: caxaposa, MaJbTo3a. BoccranasnuBatomue u
HEBOCCTaHABIMBAIONIME Tucaxapuibl. ['maponus aucaxapuaoB. [lonmcaxapuubl: Kpaxmai,
rnukoreH. CTpoeHHe MakpOMOJIEKYJ Kpaxmaia, TJIUKOTeHa W IIeJUTroNio3bl. dusndeckue
CBOWCTBA Kpaxmajia | IeJUI0JI03bl. XHMMHUYECKHE CBOWCTBA Kpaxmala: THIPOJIU3,

KauCeCTBCHHAasA pCakOuusa C HOJO0OM. XHUMHUYECKHE CBOMCTBA IICILIIOJIO36I: TUApPOJIN3,




3.16

IMOJIYy4YCHHUC 3(1)I/IpOB OCIIFOI03HI. ITonsartue o0 HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOSa,

alleTaTHBIN MENK)

AMUHBI. AMUHBI KaK OpPraHUYECKHME OCHOBAHUS: PEAaKIMM C BOJOH, KUCIOTAMH, PEAKIIUSA
ropeHusl. AHUIMH Kak IpeICTaBUTENb apOMaTHYECKUX aMHUHOB. XHMMHMUYECKHE CBOMICTBa
aHWJIMHA: B3aUMOJCHCTBUE C KUCIIOTaMHU, OpOMHOMN BOOH, okucienue. [lomydenne aMuHOB

AJIKWJIMPOBAHUEM aMMHUAKa U BOCCTAHOBJICHUEM HUTPOIIPOU3BOAHBIX YITICBOJAOPOI0B

3.17

3.18

AMUHOKHMCIOTEI U O€IKH. AMUHOKHCIIOTEI Kak aM(bOTepHLIe OpPraHN4YCCKHUC COCAUHCHHA.
OcHOBHEBIE AMHWHOKHUCIIOTHI, 06pa3yfoume Oenku. XuUMHYECKUE CBOMCTBA OEIKOB: TUapoJIns,

JieHaTypalys, KaueCTBEHHbIE (LIBETHBIE) peaKLUy Ha OeIKu
CrtpoeHre M CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB MOJMMEPOB OT CTPOEHUS
MoJiekys. OCHOBHBIE CIIOCOOBI TOJTYYEHHsI BHICOKOMOJICKYIISIPHBIX COEIMHEHHIA: pPeaKInu

moJIMMEpHU3allu U MMOJIMKOHACHCALIUH. Knaccnq)mcaupm BOJIOKOH

3.19

Wnentudukanys opraHndeckux CoeMHEHNH. Pemmenue skcrepuMeHTaIbHbIX 33129 Ha

pacrno3sHaBaHUEC OPTraHUYCCKUX BCIICCTB

3.20

['enernueckas cBsI3b MEKy KJIaCCaMU OPTAaHUYECKUX COCTMHEHUN

XUMUS U )KA3HDb

4.1

4.2

XuMHs B TOBCEIHEBHOW >ku3HU. [IpaBuia Ge3omacHOW pabOThl ¢ €IKHMMH, TOPIOUYUMH H
TOKCHYHBIMHU BEIIIECTBAMH, CPEACTBAMHU OBITOBON XUMUH

XuMHUsT U 370pOBbE. XUMHUS B MEIUIMHE. XHUMHS M CEIbCKOE XO35iWCTBO. XUMHA B
MTPOMBIIIJIEHHOCTH. XHWMHS M JHEPreTHKA: MPUPOTHBIA W TOMYyTHBIA HEPTIHOW Ta3bl, MX
coctaB W wucnoib3oBanue. CocraB HepTHm M e€ mepepaboTka (MIPUPOTHBIE HCTOYHHKH

YTII€BOI0POIOB)

4.3

XUMUS U 9KOJIOTHs. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIMIEH Cpelbl M €ro MOCIEICTBHS.
Oxpana ruapocgepsl, MouBbl, aTMOc(epsl, HIOPHI U (hayHbI OT XUMHUYECKOTO 3arpsi3HEHUS.

Hpo6neMa OTXO40B U MOOOYHBIX IIPOOAYKTOB. AJ'IBTepHaTI/IBHBIG HCTOYHUKH SHCPIruun

44

OO61ue mpecTaBiIeHHs O MPOMBIIIIEHHBIX CIIOCO0aX MONyUYEHUsI XUMUYECKHUX BEIIECTB (Ha
npuMepe MPOU3BOJCTBA aMMMaKa, CEpHOW KHCIOTHI). UEpHas M IBETHAs METaJLUTyprus.
Creksio U CWJIMKaTHAas MPOMBINUIEHHOCTb. [IpoMblnienHass opranudeckas xumus. CoIpbé

JJIA OpFaHquCKOfI IMPOMBIIIJICHHOCTHU

Tunel pacy€THBIX 33124

5.1

Pacuérsl Macchl BemecTBa mim 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MAacCe

nimn OG’LéMy OJIHOI'O M3 YHAaCTBYIOIIUX B p€aKIIUHN BECIICCTB

5.2

Pacuérsl TermoBoro s dexra peakuuu

53

PacuéTel 00HEMHBIX OTHOIIIEHHH ra30B IMpHU XUMHYCCKHUX PCAKIUAX

54

Pacuérer macchl (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIIH, €CIH OJHO U3

BEILIECTB JIaHO B U30BITKE (MMEET IPHUMECH )




PacuéTter MmaccoBoii nii 00bEMHOMN JTOJIA BBIX0OJ1a TIPOJIYKTA PEAKIIMH OT TEOPETUUECKU

5.5
BO3MO>KHOT'O
Pacuérer maccnl (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITH OHO U3

5.6 BemecTB JaHO B BHJIE PACTBOPA C OMPEIEIEHHON MAaCCOBOM J10JI€l paCTBOPEHHOTO
BelIeCTBa

57 Pacu€rsl ¢ HCOJIB30BAHMEM MOHITUN «MACCOBAs JOJISI», «MOJISIPHAS KOHUECHTPALIUS»,

' «PacTBOPUMOCTbY
53 Haxoxxaenne MoneKyIsipHO# (popMysIbl OPraHUYeCKOTO BEUIECTBA MO €r0 IMJIOTHOCTH H

MaCCOBBIM JOJISIM 3JICMCHTOB, BXOOAIINX B €I'0 COCTAaB, UJIH 11O IMTPOAYKTAM CropaHusd
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