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XuMHsIT Ha YpPOBHE YTJIyOJEHHOTO HW3Y4YEHHUS 3aHUMAET BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yuammxcsa 10-11 kaccos.
N3yuenne mnpenMera, peanuzyemMoe B ycioBusx AuddepeHuupoBaHHOTO,
npo@uIbHOTO OO0ydYeHHs, TMPU3BAHO OOecTeYuTh 001e00pa30BaTENbHYI0 U
OOILEKYJIbTYPHYI0 TMOJATOTOBKY BBIIYCKHUKOB IIKOJbI, HEOOXOAUMYIO s
aJlanTalyy uX K OBICTPO MEHSIOIIMMCSI YCIOBHUSM JKU3HU B COIIMYME, a TAKXKe NS
MPOJOJDKEHUsT OOYUYeHHsT B OpraHu3aiusx MnpodeccCHOHATBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OTHOM U3 MPUOPUTETHBIX AUCLMILUIMH.

B nporpamMe mno XuUMuUM Ha3zHaueHHE mpeaMmeTa «XUMUSA» MOJIydaeT
noApoOHYI0  HMHTEPHPETAMI0 B  COOTBETCTBUM C  OCHOBOTIOJIAralOUIUMU
nosoxkeauamu  ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIENEH, COIepkKaHUs,
pe3ynbTatoB OoOy4yeHuss W TpeOOBaHWM K YPOBHIO MOJATOTOBKHU BBITYCKHHUKOB.
CBUIIETETHCTBOM TOMY SBJISIIOTCS CIIEAYIOIINE BBITOJHSIEMBIE MPOrpaMMON IO
XUMUU QYHKIUU:

e MHQOPMAIIMOHHO-METOJIMYECKAsl, peaju3alus KOTOpoWl oOecreunBaeT
MOJIyYeHHUE TMPEJCTABICHUS O UENSX, COJIepXKaHUM, OOLEH CTpaTeruu
00yueHHUsl, BOCIIUTAHUS U PA3BUTHs 00YUYAIOIIMXCS CPEACTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO TPOQuIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOoTopas npeaycMarpuBaeT
OTpelieTICHUE: MPUHIMIIOB CTPYKTYPUPOBAHUSA U TMOCIEA0BATEIIbHOCTH
M3y4YeHUs1 Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M KAUE€CTBEHHBIX €Tr0
XapakTEePUCTHK; MOAXOJ0B K (POPMHPOBAHUIO COAEPIKATEIBHOW OCHOBBI
KOHTPOJISI U OIICHKHM OOpa30BaTEeNIbHBIX JOCTHKEHUM O0O0ydarlmuxcs B
paMKax WTOroBOHM artectauu B ¢GopMe eAUHOrO0 TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMHH.



[Iporpamma asisg yriay06J1EHHOTO U3YUYEHUS] XUMUH:

e YCTaHABIMBAET WHBAPUAHTHOE NPEIMETHOE COJep)KaHue, 00s3aTeNbHOE
JUISE W3y4YeHHUsT B paMKaxX OTIEIbHBIX mnpoduiel, mpeaycMarpuBact
pacmpesesieHie M CTPYKTYpUpPOBAaHHME €ro 1o KjiaccaMm, OCHOBHBIM
COJiep>KaTelbHbIM JIMHUSM/pa3fienaM Kypca,

e NaéT NPUMEPHOE pacHpe/ieieHne y4yeOHOro BpEMEHH, PEKOMEHyEeMOIo
JUISl U3YUYEHUSI OTIENbHBIX TEM;

e IpeasiaraeT NPUMEPHYI0 TMOCHEAOBATeNbHOCTh H3Y4YEHHUs y4eOHOTO
Marepuana ¢ yuyéToM JIOTUKUA MOCTPOEHUS Kypca, BHYTPUNPEIAMETHBIX U
MEXIIPEIAMETHBIX CBSI3EH;

e N1aéT METOJAWYECKYI0 MHTEPIpPETALMIO LeNel U 3a7au U3ydeHus mpeaMera
Ha yri1yOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero ooOmiero oOpa3oBaHUs, COJAEPXKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 0Opa3zoBaTelbHOM
MporpaMmbl CpEIHEero o0111eT0 oOpazoBaHus (JIMIHOCTHBIX,
METaIlpeAMETHBIX, MPEAMETHBIX), a TAaKXKE C Y4YETOM OCHOBHBIX BHJOB
y4eOHO-NI03HABATENbHBIX  JEUCTBHM  0O0ydaromierocss IO  OCBOEHHIO
COJIep KaHus TIpeMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B TPOTPaMME MO XUMHUU TMPEAYCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4Y€HHMEM XUMUU Ha YpPOBHE OCHOBHOTO OOWIEro
oOpazoBaHusi. 3a nmpeaelaMd  yCTAaHOBJIEHHOW MPOTpaMMOM MO  XUMUU
o0s13aTeNnbHON (MHBAapUAHTHOM) COCTABIISIONIEH COJEp)KaHusl Y4eOHOTO mpeameTa
«XuMuss» 0ocCTaéTcs BO3MOXKHOCTh BBIOOpA €ro BapHAaTUBHOW COCTaBIISIONICH,
KOTOpasi JOJKHA OMpPENeNsiThCsl B COOTBETCTBUU C HAMPaBICHUEM KOHKPETHOTO
npoduist 00ydeHus.

B cooTrBerctBHUM ¢ KoHUeNTyanbHbIMH monoxeHusmu PI'OC COO o
Ha3HAYEHUM TMPEIMETOB 0a30BOro W yriIyOJEHHOTO YPOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYUYEHHMsI Ha YPOBHE CpeaHEro ooOImero oopazoBaHUs
XUMHUSI Ha YpOBHE YIIyOJEHHOTO W3Yy4YEHHsI HamnpaBieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCIEAYIONIMM  STaloM  MOJYYEHUS  XHUMUYECKOTO
oOpa3oBaHusi B paMKaX U3Y4YEHHUS CIEUUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX AUCLUUIUIMH B By3aX WM OpTraHU3aLMsIX CPEIHEro MnpogecCHOHAIbHOTO
oOpazoBanusi. B 9TOl CBA3M wu3yuyeHUE Mpeamera «XUMHS» OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO HAa  paclIMpeHue U  YIIyOJieHHe TEOpEeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKH OOYyYarolIuXxcs, BHIOPABIIMX ONpEAeNEHHBIN TpOo(uiib
oOy4eHHsl, B TOM YHUCJI€ C IEPCIEKTUBOM MOCIETYIONIEro MOJIYyYeHUs] XUMUYECKOTO
00pa3oBaHusl B OpraHu3alusax npodeccuoHanbHoro odpasoanus. Hapsay ¢ atum,
B cBere TpeboBanuit ®I'OC COO kK miIaHUpPyEMBIM pe3yJbTaTaM OCBOCHHUS
benepanbHON 00pa3oBaTENILHON TPOTrpaMMBl CpEIHEro o0Iero o0pa3oBaHUS



U3y4YeHUE TpeaMeTa «XHUMHSI» OPUEHTHUPOBAHO TaKXKe Ha pEIICHHe 3aja4
BOCIIMTAHUS W COIMAJIBHOTO Pa3BUTHs OOydJaroniuxcsi, Ha (GOpMUPOBAHUE y HUX
OOIIIEUHTEIEKTYIbHBIX YMEHUI, yMEHUN paluoHalu3alu y4eOHOro TpyJa
0000MIEHHBIX  CIOCOOOB  ACATEIBHOCTH, HMEIONIUX  MEKIUCIUIUTMHAPHBIN,
HAJIMPEAMETHBIA XapakTep.

CocraBnsomMu npeaMeTa «XHUMHs» Ha YPOBHE YIIIYOJIEHHOTO W3y4EeHUs
ABISIOTCS  yriIyOnéHHble Kypcbl — «Oprannyeckas xumusi» U «OOmas u
Heopranuveckass xumus». [Ipu ompeneneHuy Moaxoa0B K OTOOPY M CTPYKTYpPHOUM
OpraHu3alliu COJIEPXKAHUSI ATUX KYpCOB B MpOrpaMMe MO XHUMHUH 32 OCHOBY
npuHATel nonoxenuss OGI'OC COO o paznuuusax 06a30BOro M yrayOia€HHOTOo
YPOBHEN U3yUYeHUs MpeIMETa.

OcHoBy comepxkaHusi KypcoB «Opranmueckas xumus» U «OOmas u
HEOPTAaHUYECKAsT XHMHS» COCTaBISCT COBOKYIHOCTh TPEIMETHBIX 3HAaHUU U
YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO H3yUEHHs MpeaMera. JTa CUcTeMa
3HAaHUM MOJydaeT onpeAesi€HHOe TEOPETUYECKOE JOTOJHEHHE, MO3BOJISIOLIEe
OCO3HAaHHO OCBOUTH  CYIIECTBEHHO OOJIbIIUKA 00BEM  (haKTOJIOTUYECKOTO
Marepuana. Tak, Ha yriIyOJIEHHOM YpOBHE H3y4YeHHUs MHpeaMera obecreueHa
BO3MOXHOCTh 3HAUUTEIBLHOTO YyBEIWYEHHs] O00BEMA 3HAHUM O XUMHUYECKUX
AJIEMEHTaX W CBOMCTBaX UX COCAMHEHUN HA OCHOBE PACIIMPEHUS U YTIyOJICHHS
MPEACTABICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUSI pPEaKlui, pacCMaTPUBAEMBbIX C TOYKU 3PEHUS XUMHUYECKOM KUHETUKU
u TepMoAauHaMMKu. HM3ydenume mnepuomgmyeckoro 3akoHa u llepmogmueckoit
CUCTEMBI XUMUYECKUX AIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUM aroMa. XUMHUYECKas CBS3b
OOBSICHSIETCSI C TOUYKU 3PEHHSI SHEPTETUYECKUX M3MEHEHUH mpu e€ oO0pa3oBaHUU U
pa3pylIEHUH, a TAKKE C TOYKU 3pPEHUs] MEeXaHU3MOB €€ oOpaszoBanus. M3yuenue
TUMIOB ~ peakuuid  JomnojiHsiercs  (GopMHpOBaHMEM  MpPEACTaBIECHUH 00
ANEKTPOXUMHUYECKHUX IMPOIeccax U AJNEKTPOJIU3€e PacIyIaBOB U PAaCTBOPOB BELIECTB.
B kxypce opraHuyeckod XMMHH TPH PACCMOTPEHHHM PEAKIMOHHON CIIOCOOHOCTH
COEIMHEHUH yJensiercs oco00e BHUMaHHE BOMpOcaM 00 3JIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKIIUil.

Ocoboe 3HaueHWe UMEET TO, UYTO Ha COJEp)KaHUE KYpCOB XUMHH
yri1yOJEHHOTO YPOBHS M3YUYEHHUs JJIsl KIACCOB OMpPEAEIEHHOTO Npoduis (II1aBHbIM
o0pa3oM Ha uX CTPYKTYpy M XapakTep [JOINOJHEHUHA K oOIell cucreme
MPEAMETHBIX 3HAHWN) OKAa3bIBAIOT BIIMSIHUE CMEXHBIE MpeIMeThl. Tak, Harpumep,
B COJIEp)KaHUU TIPEIMETa I KJIACCOB XMUMUKO-(PU3NIecKoro npoduis 0ombiioe
3HayeHue OyJyT MMETh AJIEMEHThl yueOHOro Marepuaina no ooOmed xumuu. [lpu
M3yYEHUU TMpeIMeTa B JIaHHOM CJydae akUeHT OyJeT claellaH Ha OOUIHOCTb
METOJIOB MMO3HAHUS, OOIHOCTh 3aKOHOB W TEOPHUM B XUMHUU U B (DU3HUKE: aTOMHO-



MOJIEKYJISIpHAass TeOpHsl (MOJIEKyJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS
MacChl U DHEPrUM, 3aKOHbl TEPMOIAWHAMUKH, 3JIEKTPOIU3a, MNPEACTABIECHHUS O
CTPOEHHH BEIIECTB U APYIOE.

B TO Xe BpemMs B COJIEpXKAHUM IIpeaMeTa Ui KJIacCOB XHMHKO-
Oouosiorudeckoro npoduis OOoJbIINN yAENbHBIM BeCc OyJeT MUMETh OpraHudecKas
xumusa. B aroM ciiyyae mpenocTaBisieTcs  BO3MOXKHOCTH — Jiig  OoJjiee
OOCTOSATENILHOTO  PAcCCMOTPEHUS  XMMHMUYECKOM  OpraHuM3alMd  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K TMpUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTbI, KaK JUMNHIbI, OEIKW, YIJIEBOJbI, HYKICHHOBbIC
KUCJIOTBl U apyrue. IIpu 3TOM 3HaHMS O COCTaBe M CBOWCTBAX IIPEICTABUTENIEH
OCHOBHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB CIIYKAT OCHOBOM IS M3Y4YCHHS
CYILITHOCTH TMPOIECCOB (POTOCUHTE3A, JBIXAHUS, MTUILIEBAPEHUSI.

B mane ¢QopMmupoBaHMs OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHUS
0OIlIEHayYHBIX METOJIOB MO3HAHMS M OMbITa MPAKTUUECKOTO MPUMEHEHHsI Hay4YHbIX
3HAaHUM H3ydyeHue npenMera «XUMHUs» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXKIIPEAMETHBIX CBS3SIX C Y4YE€OHbIMM MpEAMETaMH, BXOJISIIMMU B COCTaB
npeaMeTHbIX oOracteil «EcTecTBeHHO-HAayuyHble NpenMeTsy, «Maremaruka Hu
uHpopmaTuka» U «PyCcckuil sI3bIK U JTUTEpATypay.

[Ipu wm3ydyeHnu y4eOHOro mnpeamera «XuUMUS» Ha YIIyOJIEHHOM ypOBHE
TaKk)ke, Kak Ha ypOBHE OCHOBHOTO M cpeaHero obuiero oopa3zoBanus (Ha 0a30BOM
YPOBHE), 3ajauell MEepPBOCTENEHHOW 3HAYUMOCTH SBIAETCA (POPMUPOBAHHE OCHOB
HAyKM XHMHHM Kak oOOJIaCTU COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTHIECKON
NEATEIbHOCTU YEJI0BEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTYyphl. Pemienne
TOM 3ajauv Ha YHIyOJIEHHOM YpOBHE U3Yy4YE€HHsS MpeaMeTa MpeaArnosaraet
peanu3anuIo Takux LeJeH, Kak:

e (opMupoBaHHE MNpPEACTABICHUN: O MaTepUATBLHOM €JIMHCTBE MHpa,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHUH MPUPOJIBIL, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK Hu €€ BeAylledl poiau B oOecrneueHuu
YCTOMYMBOTO  Pa3BUTHsl  YEJIOBEYECTBA: B  pEUIEHUH  MpoOseM
HKOJIOTMYECKOM, DHEPreTHUECKOM M MUIIEBOM O0€30MacHOCTH, B Pa3BUTHU
MEIMIVHBI, CO3IAaHUM HOBBIX MAaTE€PUATIOB, HOBbIX HCTOYHHKOB SHEPTUH, B
o0ecreyeHny paloHAIBLHOTO MNPHUPOAOIONb30BaHUsA, B (HOPMUPOBAHUU
MHPOBO33pEHUSI U OOIIEeH KyJIbTypbl YEIOBEKa, a TaKXKe 3KOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U MIPUPOIHOMU CPEE;

e OCBOCHHME CHCTEMBl 3HAHMW, JIEKAUIUX B OCHOBE XHWMHMUYECKOU
COCTaBJISIONIEH €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa: (pyHIaMEeHTaIbHbIX
MOHATUN, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHHM BEIIECTBA HA PAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJAPHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJMHAMHYECKHX U



KMHETUYECKUX 3aKOHOMEPHOCTSIX TNPOTEKaHHsSI XUMHUYECKUX PEaKIHi, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX W JIUCIEPCHBIX CUCTEMAax, 00 0Omux
HAyYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOyuarmmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHMUYECKHX 3HAHUM sl OOBSACHEHUs
KIIIOUEBBIX HJIed W TpoOJieM COBPEMEHHOM XHUMHH, JisI OOBSICHEHHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX E€CTECTBEHHO-HAYUYHYIO MNPUPOLY;
IrPaMOTHOTO PEIIEHUsI MPOOJIeM, CBA3aHHBIX C XMMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIEHKHU C TIO3UIUI SKOJIOTUYECKON 06€30TacCHOCTH MOCIIEICTBHMA
OBITOBOM U MPOU3BOJICTBEHHOW [IE€ATEIbHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM  MPOU3BOJICTBOM, HCIOJb30BaHUEM U  MepepaboTKoi
BEIIECTB;

e yrnyOJICHWE  TPEACTABICHHA O  HAyYHBIX  METOJaX  IO3HAHMS,
HEOOXOJIUMBIX ISl TPHOOPETEHUS] yYMEHUN OpPHUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBICHUH, HMEIONUX MECTO B
MPUPO/JIE, B MPAKTUUECKON NIEATENIbHOCTH U MOBCEIHEBHOM KU3HU.

B muane peanuzanmu NEepBOOYEPEIHBIX BOCHHUTATEIbHBIX W Pa3BUBAIOIIUX
(GyHKIUNA [ETOCTHOM CUCTEMBI CpEHEro o0Iero o0pa3oBaHUs TPH HU3YUYECHUU
npeaMera «XuUMEs» Ha  yrIyOJEHHOM  YpPOBHE O0OCOOYI0  aKTyalbHOCTH
NpUOOPETaIOT TaKKe LENH U 33]]a4u, KaK:

e BOCHHUTaHHE YOEXKIEHHOCTHM B T[O3HABAEMOCTH SIBICHUN MPUPOJIBI,
YBOKEHUS K TMPOIECCY TBOpUeCTBA B 0O0JaCTH TEOPETUYECKUX U
NPUKJIAIHBIX HWCCIEAOBAaHUNA B XUMHUH, (OPMHPOBAHHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH,

e pa3BUTHME MOTHBAIlMM K OOYYEHHIO M T[IO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCHHMTAHHIO  HAa  OCHOBE  YCBOCHUS
00IIIeU€eI0BEUCCKUX IIEHHOCTCH;

e pa3BUTHE TNO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYyaIbHBIX U TBOPUYECKUX
crocoOHoCTel oOydaromuxcsi, (GOpMUPOBAHHWE Yy HHUX CO3HATEIBLHOTO
OTHOIIICHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCIIOBHIO YCHENTHOM MpOo(ecCHOHATBLHON U 00IEeCTBEHHOM e TeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbI0 U TMOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

e (opMUpPOBaHME YMEHHUH M HABBIKOB Pa3yMHOTO MPHUPOJIONOIB30BaHUS,
Pa3BUTHE YKOJIOTUYECKON KYJIbTYpPhI, MPUOOPETEHHUE OMbITa 0OIIECTBEHHO-
MOJIE3HOM DKOJIOTHYECKOU JAEATENbHOCTH.

OO6uiee yucino 4acoB, MPEAyCMOTPEHHBIX JJISI U3YUEHUS] XUMUU Ha YIi1yOJIEeHHOM
ypoBHE cpeaHero oOiiero oOpaszoBanusi, cocrabisier 204 yacoB: B 10 kiacce —
102 gaca (3 gaca B Hegent0), B 11 kimacce — 102 gaca (3 yaca B HeZleInio).



COIAEPKAHUE OBYYEHUA

10 KVIIACC
OPI'AHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHN4YeCKOM XMMUH.

[Ipenmer W  3HAYEHUWE  OpPraHMYECKOM  XUMHH, MPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHUI.

DNEeKTpOHHOE CTPOEHHE aroMa YIJEepojia: OCHOBHOE M BO30YyXAEHHOE
COCTOSIHHsA. BasleHTHbIE BO3MOXHOCTH aroma yriepoja. XUMHUYEcKas CBS3b B
OPTaHUYECKUX COCAUWHEHUSIX. Tumbl ruOpuaM3alM aTOMHBIX  opOwuTtanei
yriepona. Mexanu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U (0OOMEHHBIA U JTOHOPHO-
aKuenTopHbli). Tumbl MepeKpbIBaHUS AaTOMHBIX oOpOuTaned, o©- U TM-CBS3M.
Onunaphasi, nBOMHas U TpoMHas cBs3b. CHocoObl pa3pbiBa CBs3E B MOJIEKYJax
opraHudeckux BemecTB. l[loHsTHE 0 CBOOOMHOM panukaie, HykKiIeopuie W
aneKTpoduie.

Teopuss crTpoeHuss opraHuyeckux coenuHenuii A.M. bByrtnepoBa wu
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpPraHUYEeCKUX COequHEHU. MonekynasipHple U CTPYKTYpHblE  (POPMYIIBL
CrpykrypHble  (OpPMYJbI  pa3IMYHBIX BUIOB: pa3BEPHYTas, COKpalEHHas,
ckenetrHas. M3omepua. Buabl u30oMepuu: CTPYKTypHas, NPOCTPAHCTBEHHAS.
OnekTpoHHbIe d()PEKTH B MOJICKYJIaX OPTraHUYECKUX COCAUHEHHWM (MHIYKTHUBHBINA
U Me30MepHBIN 3P PEKTHI).

[IpencraBnenue o KiaccuPuKauu OpraHuueckux BemiecTB. [lonsitue o
¢dbyukuuoHnansHoM rpymnmne. ['omonorusi. 'omonoruueckue psiapl. Cuctemaruieckas
HoMeHKJatypa opranundeckux coeauHeHnit (IUPAC) u TpuBHaibHble Ha3BaHMS
OTAENBHBIX IPEACTABUTEIIEH.

OcobenHoctu W kinaccupuUKalmsg OPTaHUYECKUX peakiuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIbHbBIE PEAKIIUU B OPTaHUYECKOU XUMUHU.

OKCIEPUMEHTAIIBHBIE METOJBl H3yUYE€HUS BEIIECTB MU UX MPEBpAlICHUM:
O3HAaKOMJIEHHE C oOOpasllaMM OpraHMYeCKHX BEIECTB U MarepuajiaMyd Ha HX
OCHOBE, OIBITHI MO TMPEBpPAIICHUI0 OPraHMYECKUX BEIIECTB IIPU HArpeBaHUU
(rutaBneHue, OOyTJIHMBaHUE W TOPEHHE), KOHCTPYHPOBAHHE MOJENICH MOJEKyJ
OPTaHUYECKUX BEILIECTB.

YrieBoaopoanl.

Ankanbl. ['omonoruyeckuid psii aikaHoB, oOimast popmysia, HOMEHKIATypa U
M30MEpHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN aJKaHOB, Sp°-
ruOpuau3alis aTOMHBIX OpOuTaneil yriepona, o-cBsi3b. Duzmueckue CBONCTBa
AJIKAHOB.



XHUMHYECKUE CBOMCTBA aJIKaHOB: pEaKLMU 3aMEUICHHs, HN30MEpH3allly,
JAETUAPUPOBAHMS, UKIU3AIMH, MHUPOJIN3a, KpeKuHra, ropenus. [IpencraBnenue o
MEXaHHU3Me peaKUil paauKalbHOTO 3aMELICHHUS.

Haxosxnenue B npupojae. CiocoObl NOJNy4YeHHs U IPUMEHEHHE aJKaHOB.

Huxnoankansl. OOmas hopmyiia, HOMeHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHUSI W XHUMHUYECKUX CBOWCTB MajbiX (I[MKJIOMNPOINAH, LUKJIOOyTaH) u
OOBIUHBIX (LIUKJIOTIEHTaH, HUKJIOTEKCaH) IMKI0adkaHOB. CrHocoObl MOJIy4YEHUs: U
NpPUMEHEHUE UKJIOATIKAHOB.

Ankenbl. 'oMosiornueckuil psii aJkeHoB, oOmias ¢opmyJsia, HOMEHKIATYpa.
DJIEKTPOHHOE ¥  MNPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ  alKEHOB,  Sp2-
ruopuan3anusl aToOMHBIX opOuTaned yriaepona, o- U m-cBA3H. CTpyKTypHas u
reoMerpuyeckas (uuc-TpaHc-) u3omepuss. @Pu3NyecKue CBONCTBA AIKEHOB.
XVWMUYECKUE CBOMCTBA: pEAKIMU NPHUCOCAMHEHUS, 3aMEIICHUS B (-TIOJIOKECHHE
IIPA JBOWHOU CBSI3M, NOJIMMEpHU3auMu U okucineHus. [IpaBuno MapkoBHHMKOBA.
KayecTBeHHble peakiMM Ha JBOMHYIO cBsi3b. CrocOObI MOJy4YeHHUs UM NPUMEHEHUE
QJIKEHOB.

Ankanuensl. Knaccudukanusi ankagueHOB (CONpsKEHHBIE, W30JUPOBAHHBIE,
Kymyaupoeanuvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepusanus
COMNPSIKEHHBIX AUEHOB. CrOCOOBI MOTYyYEHUS U IPUMEHEHUE aJIKaJHEHOB.

Ankunbl. ['oMonoruueckuil psii akuHOB, oO1ast popmysia, HOMEHKIATypa U
u30Mepusi. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJl aIKMHOB, SP-
rHOpUau3als aTOMHBIX opOuTaneit yriaepoaa. duzmueckue CBOWCTBA AJKWUHOB.
XUMHYECKHME  CBOMCTBA:  peakUMd  NPUCOCAMHEHUS,  AUMEpU3alUd U
TpUMepH3alny, OKucieHus. KuciotHele cBOWCTBA aIKWHOB, UMEIOIIUX KOHIEBYIO
TpoOiHyI0 cBA3b. KauecTBeHHbIE peakyu Ha TPOHHYIO CBA3b. COCOOBI MOTyUeHUs
Y IPUMEHEHUE AIKHUHOB.

ApoMaruueckue yrineBoAoponbl (apeHsl). ['omosormdyeckuil psii apeHoB,
oOmast popmysia, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MOJeKyJbl OeH3osa. Duznyeckue CBOICTBA apeHOB. XHUMUYECKHUE
CBOIICTBa O€H30J1a U €r0 rOMOJIOTOB: PEAKIMH 3aMEIIeHNs] B OEH301bHOM KOJIbLIE U
YIJIEBOJOPOJHOM pajuKalle, pPEeakUuu MPUCOEIUHEHUS, OKHUCIIEHHE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbLIE HAa MpPUMEpPE aJIKWIbHBIX PpAJUKAIOB, KapOOKCHUIbHOM,
TUIPOKCUIBHON, aMHHO- W HUTPOTPYIIIbL, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB ctupoiia. [Tonumepusanus ctupona. CnocoOsl mostyyeHus u
NPUMEHEHUE apOMATUYECKUX YIJIEBOJOPOIOB.

[Ipuponnsiii ra3. IlonmytHeie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaeHue.
KaMeHnHbIii yroip U npoaykThl ero nepepadotku. CriocoObl nepepaboTku HeTH:



NEPEroHKa, KPEKUHT (TepMHYECKUM, KaTAIUTUYECKUI), PUGOPMUHT, MUPOIIU3.
[TpoxyxTsl nepepaboTku HEYTHU, UX TPUMEHEHUE B MIPOMBIIICHHOCTH U B OBITY.

['eHeTnueckas CBS3b MEXKIY Pa3IUYHBIMU KJIACCAaMU YIJIEBOJOPOIOB.

DJNEeKTPOHHOE CTPOEHHE TaJOreHNPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuun
3aMELIEHHs] TajloTeéHa Ha TWAPOKCOIPYIY, HUTPOTpYMIy, UHAHOTPYIILY,
amMuHorpymmy. JlelicTBue Ha TaJOreHNPOU3BOJHBIE BOJHOIO W CIHMPTOBOTO
pacTBopa mEnoun. B3aumonelcTBue IUTaJOreHaJKaHOB C MarHUEM M LIMHKOM.
[Tonsitue 0 METaJNIOOPTaHUYECKUX COEJIMHEHUSX. Ucnonb3zoBanue
rajJOTeHNPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHUKE M TPU CHHTE3E
OpTraHMYECKUX BEILECTB.

OKcliepUMEHTaIbHbIE METOJbl M3yYEHHUS BEIIECTB WU HX MPEBpALLECHUIL:
u3ydyeHne (U3NYECKUX CBOWCTB YTIEBOAOPOIOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peaKIMil yTIeBOJAOPOJAOB PA3IMUHBIX KJIacCOB (0OecuBeUMBaHME OPOMHOM WIH
MOJIHOM BOJbl, pacTBOpa MEpMaHraHata Kajus, B3aUMOJEHUCTBUE aleTUIEHa C
aMMHa4YHBIM pacTBOpoM okcuma cepeopa(l)), kadecTBeHHOe OOHapy)KEHUE
yriaepola M BOJOPOJA B OPraHUMYECKHUX BEIIECTBAaxX, IOJIYyYEHHE OTWIECHA U
U3y4YEHHE €ro CBOMCTB, O3HaKoMieHHe ¢ KojuekuusiMu «Hedtb» m «Yrouby, c
oOpasaMy  IUIaCTMAacC, KaydyyKOB U PE3HMHBL, MOJEIHPOBAHUE MOJIEKYJ
YIJIEBOJOPOI0OB U TATOTEHIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciopoaconep:xamue oprannyeckue coeJHHEHUs..

[IpenenbHble onHOaTOMHbIE CcHUPThL. CTpoeHuMe MOJIeKyad (Ha mpuMepe
MeTaHojla M JTaHoja). [omomoruuyeckuit psn, obmas dopmyna, uzoMepus,
HOMEHKIarypa u  kinaccupukanus. Dusnueckue CBOICTBA  NpEAEIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJopoaHbBIe CBA3M MEXAY MOJIEKyJaMU CIHUPTOB.
XHUMHYECKUE CBOWCTBA: pEAaKUMU 3aMeIleHUus, JCTWApaTaluy, OKHUCIEHHUS,
B3aMMOJICHCTBUE C  OPTaHMYECKMMH M  HEOPraHWYECKUMH  KHCIOTAMH.
KauecTBeHHas: peakuys Ha OJHOATOMHbIE COMPTHL JleiicTBHE 3TaHONA U METaHOJIA
Ha opraHu3Mm desoBeka. CrocoObl MOJIy4YeHUS M HPUMEHEHUE OJHOATOMHBIX
CIHPTOB.

[Ipocteie 3¢pupel, HOMeHKIaTypa U n3oMepusi. OcOOEHHOCTH (PU3MUECKUX U
XUMHUUYECKUX CBOMCTB.

MHOroaroMHele CHUPTHI — OTWICHITIUKOAbL M IIHLEepUH. DPuU3nveckue u
XUMHUYECKHE CBOWMCTBA: PEaKLUUM 3aMELICHHs, B3aUMOJCICTBHE C OpPraHWYECKUMU
U HEOPTaHMYECKHMH KHCIOTaMH, KaueCTBEHHAasl peakUus Ha MHOIOAaTOMHBIE
cnupThl. IlpencraBnenne o MexaHuW3Me peakUuil HyKI€O(PUIHHOTO 3aMelIeHHS.
JleiictBue Ha opranu3Mm dyenoBeka. CnocoObl MOMYyYEeHUS U MPUMEHEHHE
MHOTOATOMHBIX CIIMPTOB.

®enon. CrpoeHHEe MOJEKYJbl, B3aUMHOE BIMSHHE TUAPOKCOTPYIIBI U
oenzonpHOTO siApa. dOusnueckue cpoiictBa (peHona. OCoOEHHOCTH XUMUYECKUX



cBoiicTB ¢eHona. KauectBennble peakuuum Ha ¢eHos. TokcuyHOCTh (eHona.
CrniocoObl onydenus u npuMmenenue denona. GenondopmanbaeruaHas cMoa.

KapOoHnunbHble coeIMHEHUS] — aIbJETUbl U KETOHBL. DJIEKTPOHHOE CTPOECHHE
KapOOHWIBHOU Tpynmbl. ['OMosiorMueckue psiibl albJETUAOB U KETOHOB, OOIIas
dbopmyna, uzoMepus U HOMEHKIaTypa. DuU3nMuecKkue CBOUCTBA albICTUIOB U
KETOHOB.  XMMHWYECKHME  CBOMCTBA  QJIBJCIMIOB M KETOHOB:  pEaKUUU
npucoequHeHns. OKHUCIIEHUE AJIbJETUIOB, KAUECTBEHHbIE PEAKLIMU HA AJIbJCTHJIBL.
Crioco6bI MoTy4YeHus: ¥ IPUMEHEHUE aIbJETUI0B U KETOHOB.

OOHOOCHOBHBIE Tpe/ieNbHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJl KapOOHOBBIX KUCIOT. M30Mepusi u HoMeHkiarypa. Ousndeckue cBocTBa
OJIHOOCHOBHBIX TMpEAeNIbHBIX KapOOHOBBIX KHCIOT. BomopoaHble CBA3UM MEXAY
MOJIeKyJIaMH KapOOHOBBIX KHUCIOT. XUMUYECKUE CBOWCTBA: KHCIOTHBIC CBOWCTBA,
peakius dTepuuKanyu, peakud € yYacTHEeM YIJIEBOJIOPOJHOTO pajauKama.
Oco0eHHOCTH CBOWCTB MYPaBbUHOM KHUCIOTHL [loHSATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHorooOpazue KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMPEAENIbHBIX W apOMaTHYECKHMX KapOOHOBBIX KHCIOT,
JIUKapOOHOBBIX KHCIOT, TMIPOKCUKApOOHOBBIX KHUCHOT. [IpencraBurenu BhICHINX
KapOOHOBBIX KHUCIIOT: CTEapUHOBas, NaJbMHUTUHOBAs, OJIEMHOBAS, JUHOJIE8A,
JUHOIen06as KUCIO0Thl. CriocoObl MOJIyYeHHs] M PUMEHEHUEe KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['omoniormueckuit psng, obmas dopmyna, u3oMepus H
HOMeEHKJIaTypa. PU3MYECKME U XHUMUYECKHME CBOWMCTBA: THUAPOJINU3 B KHUCIOU H
HIETTOYHOM Cpexe.

Kupsl. Crpoenne, Qpusndeckne U XUMHUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KUCTION U 1menoyHol cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPHKAIIUX OCTATKU
HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPOJE.

MBpBUT4 KaK COJTH BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO6uras xapakrepucTtuka yrieBoqoB. Kiaccudukanus yrneBonos (MOHO-, AU-
U rnonucaxapuabl). MoHocaxapuIsl: TJIIOKO3a, (pPyKTO3a, rajakrosa, pubdosa,
ne3okcuprbo3a. dusnueckue CBOMCTBA W HaxokJeHue B npupoje. PoTocuHTes.
XUMHUYECKUE CBOMCTBA TIIFOKO3bI: PEAKLIHUU C YYAaCTUEM CIUPTOBBIX U albJCTUIHON
TPy, CIOUPTOBOE U MOJIOUHOKHCIOE OpokeHue. [IpumeHeHue 1iIoKo3bl, €&
3HAYECHUE B KU3HENEATEIBHOCTU OpraHusma. Jlucaxapuubl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBnuBaromue U HEBOCCTaHABJIMBAIOIIME AWcaxapuibl. ['maponus
nucaxapunoB. Haxoxnenne B npuposae u npumenenue. [lonucaxapuasl: kpaxmadn,
IJIUKOTEH W neurono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmana, [JIIMKOTeHa U
nenoio3pl.  dusnyeckue CBOMCTBA KpaxMalla M LEJUIFOIO03bl.  XHMMHUYECKHE
CBOWCTBA Kpaxmaya: THIpPOJN3, KadyeCTBEHHas peakuus C HOJAOM. XHUMHYECKHE
CBOMCTBA WEJUIIONO3bI: TUAPOJIN3, MOJydyeHue >pupoB 1ematono3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, allETaTHBIN HIENK).



OKCIEPUMEHTANIbHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBpalICHUN:
PacTBOPUMOCTD Pa3jIWYHBIX COMPTOB B BOJE, B3AUMOJACHCTBUE 3TAHOJA C HATPUEM,
OKHUCJIEHHE ITUJIIOBOTO CIIMPTa B AJIBJAETUI HA PACKAIEHHOM MEIHOM IIPOBOJIOKE,
OKHCJICHHE STUJIOBOIO CIUPTa AUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAuE€CTBEHHBIE PEAKIMK Ha albJerujibl (C THIPOKCUIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakums rTaMIIepUHA €
ruapokcugoM Menu(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMOJICICTBUE pacTBOpa MIOKO3bl ¢ ruapokcugom Mmenu(Il), B3aumoneiicTBue
Kpaxmajia ¢ HMOJOM, PEHIEHUE HKCIEPUMEHTANBHBIX 3a/ad 1o temam «CHupThl U
benonb», «KapboHOBBIE KUCTOTHL. Ca0KHBIE 3PUPHD).

A3o0Tcoepikalue OpraHuveckue coeIuHeHm .

AMUWHBI — OpraHMYecKHe MPOU3BOJIHbIE amMMuaka. Kiaccudukamms aMHUHOB:
anudpaTUIecKue ¢ apoMaTWYeCKue; TICPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenune mouiekys, oOmas ¢hopMmyia, U30Mepusi, HOMEHKJIATypa U (U3HUECcKHe
CBOMCTBAa. XHMMHUYECKOE CBOMCTBa anudarnyeckux aMHUHOB: OCHOBHBIE CBOWCTBA,
ATKWJIUPOBAHUE, B3aWUMOJCHUCTBHE NEPBUYHBIX AMHHOB C a30THUCTOM KHCIOTOW.
Conu anKuiaMMOHUS.

AHWIMH — TpeACTaBUTENb aMHUHOB apomaruyeckoro psga. CrpoeHue
aHWINHA. B3auMHOE BJIUSIHUE TPYMI aTOMOB B MoOJIeKyJsie aHWwInHA. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmwinHAa. KauecTBeHHble peakiuu Ha aHWIMH. CrHocoObI
MOJIy4eHUs M TMpuUMeHeHue anudarnueckux aMuHOB. [loilyuyeHue aHWIWMHA U3
HUTpOOEH30.1a.

AmuHokucinotsel. Homenknatypa u nzomepust. OTaenbHble NPEACTaBUTENH O
AMHUHOKHUCJIOT:  IJIMUUH, anaHuH. Dusnyeckue CBONWCTBA  AMUHOKHCIIOT.
XUMHUYECKUE  CBOMCTBA  aMHUHOKHUCIOT Kak aM(OTEepPHBIX  OPraHMYECKHX
COCIMHEHUH, peakIus TMOJIMKOHACHCAlMKM, OOpa30oBaHUE TMENTUIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTUI0B.

benku kak mnpuponanele noauMepbl. llepBuyHas, BTOpUYHAs W TpeTUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB: TUIAPOJIM3, JEHATyparus,
KaueCTBEHHBIC PEaKIMU Ha OCJKH.

OKCHEepUMEHTAJIbHbIE METOJbl HM3y4YEHHUS BEIIECTB W HUX MPEBpAICHUN:
pacTBopeHue O€NKOB B BOJE, JeHATypalus OCIKOB NpPH HArpeBaHWU, IIBETHHIC
peakuud Ha O€lKH, pelIeHHe OHKCIEPUMEHTAIBHBIX 3aJady [0 TeMam
«A3oTcoaepxaiiue OpraHUYeCcKHue COEIMHEHUS» u «Pacno3HaBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoJIEKyISIPHBIE COeIUHEHMUS.

OCHOBHBIE TOHSTUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALNN, CPEIHSS MOJEKYJISIpHas



Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN —
MOJTUMEPHU3AITUS U TTOJTUKOHACHCAITHS.

[lonumepusie wmatepuanbl. [lnacTmacchl  (NOJHMATUIICH, TMOJUIPOIUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ,  MOJUMETWIMETaKpuiaT, MOJIUKapOOHATHI,
noavdTUIeHTepedTanar). YTuiusauus U nepepadoTKa ImiacTUKa.

DnacTomMephl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKHE Kay4yyKH
(OyTaaueHOBBIHN, XJIOPOTPEHOBHIN, U30MPEHOBBINA) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypaigbHble (XJIOTOK, IIEPCTh, MIETK), UICKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOe BOJIOKHO), CHHTETHUECKHE (KallpoOH U JaBCaH).

[Tomumepsr CHEUAIBHOTO HA3HAYCHHUS (Teduion, KeBJap,
AIEKTPONPOBOASIINE TOJUMEPDI, OMOpa3iiaracMble MOJIUMEPHI).

OKCepUMEHTATbHBIE METOJbl HM3y4YEHHUS BEIIECTB W HUX MPEBpAICHUN:
03HAKOMJICHHE C 00pa3laMu NPHUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yyKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad no Teme «Pacmno3HaBanue
TUIACTMACC ¥ BOJIOKOHY.

Pacuérnble 3amaun.

Haxoxzaenne MoekyasspHOH QOpMysibl OPTraHUYECKOTO COEAMHEHUS [0
MacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOU (OPMYJIbl OPraHUYECKOTO COEAUHEHHs] 1o Macce (00BEMY)
MPOAYKTOB CropaHus, MO KOJHUYECTBY BemlecTBa (Macce, 00bEMY) MPOJIYKTOB
peaklud W/WIM HCXOJHBIX BEIECTB, YCTAaHOBIEHHE CTPYKTYpHOU (QopMyIibl
OPTaHUYECKOTO BEIECTBA HAa OCHOBE €r0 XMUMHUYECKHX CBOWMCTB WJIM CHOCOOOB
MOJIy4YEHHs, ONpPENENICHUE [O0JM BbIXOJA MPOAYKTa PEaKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenIMeTHbIE CBSI3H.

Peanuzanust MmexxnpeaAMETHBIX CBSI3€M NIPU U3YUYEHUU OPTraHUYECKOW XMUMUH B
10 kjacce ocyulecTBiIsIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHUN, TaK ¥ TOHATHHA, MPUHATHIX B OTIEIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBIICHUE, HAy4YHBIA (pakT, TUMOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTe3, KiaccuuKalusi, HaOII0JeHUEe, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIENIb, MOJICTUPOBAHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPTreTUYECKUI ypPOBEHb, BEUIECTBO, TEI0, OO0BEM, arperarHoe COCTOSIHUE
BEI[ECTBA, (PU3NYECKUE BEJIMYMHBI, E€AUHHIIBI H3MEPEHUsi, CKOPOCTh, JHEPTHS,
Mmacca.

buonorusa: kmerka, opraHu3M, SKocucTeMa, Ouocdepa, MeTadOaMU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOoTpO(HBIA THUIl MHUTAHUSA, OPOKEHUE,



doTocuHTE3, JABIXaHWE, OCNKH, YTJIEBOJbL, JKUPBI, HYKICHHOBBIE KHCIOTHI,
bepMeHTBI.

['eorpadus: moae3Hble UCKOTIAEMbIE, TOIUIHUBO.

TexHONmOTHS: TMHUIIEBBIE MPOIYKTHl, OCHOBBI PAlMOHAIBHOTO IUTAHUS,
MOIOIINE CPEACTBA, MaTEPHAIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckue 0CHOBBI XMMHH.

Atom. CoctaB aTOMHBIX sijep. Xumudeckuil anemeHt. M3oronel. CtpoeHune
AIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YMCIa. DHEPreTUYECKHE YPOBHH U
noaypoBHHU. AToMHBIe opOuTanu. Kinaccudukaims XuMUIECKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). Pacmpenenenue JJIEKTPOHOB MO AaTOMHBIM — OPOUTAISM.
DONeKTpOHHBIE KOHPUTypaIy aTOMOB 3JIEMEHTOB MEPBOrO—4YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHM, JJICKTPOHHBIE KOH(PUTYypalid HOHOB.
DIIEKTPOOTPULATETBHOCTb.

Ilepnonnueckuii 3akoH u Ilepuogmyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa U Ilepnogumueckoil cuCTEMBbI
XAMHUYECKUX  DJIEMEHTOB C COBPEMEHHOW TEOpUEeH CTPOEHUSI  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXKHBIX BEIIECTB IO TIpynmaM MW [epuojaM. 3HAUYCHHE
nepuoauyeckoro 3akona /[.11. Menneneesa.

XuMu4yeckass CBS3b. Buabl XHMHYECKOM CBS3M: KOBAJICHTHAsI, HWOHHAsi,
MeTalIMdecKas. MeXxaHu3Mbl 00pa3oBaHUS KOBAJICHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. DHEPTUA U JJUHA CBA3U. [10IIpHOCTh, HAIPABIEHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOM cBsizu. KparHele cBsA3u. Bopoponnas cBs3b.
MexmoneKkyasipHble B3aUMO1EHCTBUS.

BajleHTHOCTP ¥ BaJE€HTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbl MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MPUMEpPE COCIMHEHUM
3JIEMEHTOB BTOPOTO NEPUOAA).

IIpencraBineHne 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTelib, JIMTAaHAbL. 3HAY€HHE KOMIUIEKCHBIX  COCIMHEHUH.
[TonsiTE O KOOPAMHAITMOHHOW XUMUH.

BemectBa  MOJEKYyJISpHOTO UM HEMOJEKYJSAPHOro  cTpoeHus. Tumsl
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o gucnepcHbIXx cucremax. Mctunubeie pactBopsl. [IpeacraBienue o
KOJUIOMAHBIX pacTtBopax. CnocoObl BBIPAKEHUS KOHIIEHTPAMH pPacTBOPOB:
MaccoBasi JoJsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpauus. HacelueHHsle 1
HEHACBIIICHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctanmoruaparsi.



Krnaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. TpUBHATIbHBIC
Ha3BaHUS OTHEJIbHBIX MPEJICTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmss XMMUYECKUX peakiii B HEOPraHMYECKOM M OpPraHuYecKOn
XUMHH. 3aKOH COXPAHEHHUsI MAcChl BEUIECTB; 3aKOH COXPAHEHHSI U NPEBPALLCHUS
HHEPTUU NPU XUMHUYECKHX peakiusax. TernoBbie 3PGEeKTbl XUMUYECKUX PEaKIIH.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpoCTh XMMHUYECKOUN peakiinu, €€ 3aBUCUMOCTb OT Pa3jiudHbIX (DaKTOPOB.
['oMoreHHbIe U TeTEpOTEHHBIE peakuuu. Kartanus u katanuzaTopsl.

O6paTumble U HeoOpaTHMbIE peakinu. XUuMHU4Yeckoe paBHoBecue. KoHcranra
XMMHUYECKOTO paBHOBecHs. DakTOpbI, BIHSIOIINE HA IOJOKEHHE XUMHUYECKOTO
pPaBHOBECHA: TEMIIEPATypa, NAaBJICHUE W KOHIICHTPALMM BEIIECTB, YYACTBYIOIIHNX B
peakuuu. [Tpunmun Jle [laTenbe.

Onexktponutudeckass aucconumanusi. CuibHblE M C1a0ble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOAHBIX PACTBOPOB: KHUCIOTHAs, HEUTpalibHasd,
menovyHas. Bogopoausni mokasarens (pH) pactBopa. I'maponus coseit. Peakium
MOHHOTO 0OMEHa.

OKHCITUTEILHO-BOCCTAHOBUTEIILHBIE  PEAKIIHH. Crenenb OKHCJICHUSI.
Okucnutenb MU BOCCTaHOBUTENb. lIpolecchl OKHUCIEHHS W BOCCTAHOBJICHUS.
Baxxueiime OKUCIUTENIM W BOCCTAaHOBUTENU. MeToa 3JIeKTpOHHOTro OarnaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

DKCIIEPUMEHTAIIBHBIE METOJIbl HM3YyUYEHUS BEIIECTB MU UX MPEBpalICHUI:
pa3ioKEHUE TEPOKCHJa BOJOpPOJa B TMPUCYTCTBUM KaTallu3aTopa, MOJIECIU
KPUCTAIMYECKUX PEIIETOK, TPOBEICHUE PEAKIIMN MOHHOTO OOMEHa, ONpeeIeHUE
CpeAbl pPacTBOPOB C MOMOIIBIO WHIWKATOPOB, HU3YUYEHUE BIUSHHS PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHMMHUYECKOW pEaKIUu U TMOJ0XKEHHE XHUMHUYECKOTO
PaBHOBECHS.

Heopranuveckasi Xumusi.

[Tonoxenne HemetrausioB B llepuoanyeckol  cCUCTeME  XHUMHUYECKUX
anementoB JI.1I. MenzeneeBa 1 0COOEHHOCTH CTPOEHHSI UX aTOMOB. DuU3nueckue
CBOMCTBa HEMETAIOB. AJIJIOTPOINUS HEMETAIOB (Ha MpPUMEpPE KHUCIOpOaa, CEphI,
dbocdopa u yriaeposa).

Bonopon. Ilonmydenme, (u3uyeckne M XUMHYECKHE CBOMCTBA: PEAKIUH C
METaJlJlaMd ¥  HEMETAJUIaMHM, BOCCTAHOBUTEIbHBIE  CBOWCTBA. | MApUABI.
ToIIUBHBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MoaydeHus, (Qpu3ndeckue u
XMMHUYECKUE CBOMCTBA. ['amoreHoBoiopoibl. BaxkHeillne KuciopoacoaepKaliue
COeIMHEHUs1 TajioreHoB. JlabopaTopHble U NMPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHUS
rajgoreHoB. [IpuMeHeHne raloreHOB U UX COCTMHEHUM.



Kucnopona, o30H. JlaGopaTopHble W MPOMBIIUICHHBIE CIHOCOOBI IMOTYYCHHS
Kuciopoaa. PU3MUECKUe U XMMHUYECKHME CBOMCTBA M NMPUMEHEHHME KHUCIOpoAa U
030Ha. OKCHJIBI U IEPOKCH/IBI.

Cepa. Haxoxxaenue B Tmpupojie, CIOCOObI TMOJy4YeHHus, (Qusnyeckue u
xuMudeckue cBouctBa. CepoBomopon, cyiabduasl. Oxcua cepui(IV), oxcun
ceprl(VI). CepHucras u cepHasg KHCJIOTBI M UX cojii. OCOOEHHOCTH CBOWMCTB
cepHOi KUCIOThIL. [IpuMeHeHne cepbl U €€ COEIUHEHHUIA.

A30T. HaxoxneHue B mnpupojae, CrocoObl MmoaydeHus, (Quandyeckue u
XMMHUYECKUE CBOMCTBA. AMMMAK, HUTPpUIbL. OKCHUIIBI a30Ta. A30THUCTasi U a30THAs
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpumeHeHue a3zota
U €ro coeMHEHUI. A30THBIE yI00pEHMUS.

docdop. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, (Qpuandyeckue u
xumudeckue cBoiictBa. Dochuaslr u dochun. Oxcunsl docdopa, docdopnas
kucnota u e€ conu. llpumenenue ¢dochopa u ero coeaunenuit. DochopHbie
yI00peHus.

VYrnepoa, HaxoxaeHWe B NpupoAe. AJUIOTPONHbIE  MOJIU(DUKAIHH.
duznyeckue M XHUMHYECKHE CBOWMCTBA MPOCTBIX BEUIECTB, OOpPa30BaHHbBIX
yraepoaoMm. Oxkcun yraepoaa(ll), okcun yranepona(lV), yronbHas kuciora u e
COJIN. AKTHUBHUPOBAHHBIA yrojib, aacopOuus. DyiiepeHsl, rpadeH, yrIepoJIHbIe
HaHOTPYOKkH. I[IprMeHeHue MpPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €ro
COCIUHECHUN.

Kpemuuii. Haxoxxnenue B mpupojne, crnocoObl MOTydeHHs, (PUINUECKHE H
xuMuueckue cBoicTBa. Oxcua kpemuusi(I1V), kpemHueBas KHUCIOTa, CHUIUKATHI
[IpymeHeHne KpemMHus U ero coennuHeHnil. CTekno, ero noay4eHue, BUIbl CTEKIA.

[Tonoxenune merannoB B Ileproanueckoi cucTeMe XMMUYECKUX AJIEMEHTOB.
OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000J04YeK aroMoB MeTamioB. OOmue
¢dusnueckre CcBOMCTBA MeTaioB. lIpuMeHeHHe MeTanjgoB B OBITY M TEXHHUKE.
CriaBel METAJIOB.

DNEeKTPOXUMUYECKUNA PSAJ  HanpsDKeHUH  MeTauioB.  OOmue  crnocoOs
MOy YEHUS METAJJIOB: TUAPOMETALITY PIHUs, MUPOMETAILTYPIHs,
anexktpomeratyprusi. I[lonsitue o xoppo3uu MeramnoB. CrnocoObl 3alIuThl OT
KOppO3UH.

OOmas xapakrepuctuka metamnoB [A-rpynmel Ilepronuueckoit CUCTEMBI
XAMHMUYECKUX dJIeMeHTOB. Harpuii u kanuii: mnonydeHue, Q(UMYECKUE U
XMMHYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MmetamnoB I[A-rpynmsr Ilepronuueckoil cucteMbl
XUMUYECKUX BJEMEHTOB. MarHuili u Kalbluil: moJiyuyeHue, (Qunueckue u
XMMHUYECKUE CBOWMCTBA, IIPUMEHEHHE TMPOCTHIX BEIIECTB U UX COCIUHECHHUU.
XKécTrkocTh BOJIBI U CIOCOOBI €€ yCTpaHEeHHSI.



AIOMUHUH: TIOJyueHue, (PU3udecKue U XMMHUYECKUE CBOWCTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA U €ro CoeAMHEHUH. AMQOTEpHbIE CBONCTBA OKCHUAA H
THUAPOKCUA ATFOMUHHUS, TUAPOKCOKOMILUIEKCHI ATFOMUHMSI.

OO6miass  xapakTepucTuka MeTalioB moOouHbix mnoarpymn  (b-rpymnm)
IIepuoanueckor CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Ou3nYecKue U XUMUYECKUE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCcHIbl U
runpokcunbl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl U AUXpOMATHI, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHne n npumMeHeHrne xpoma.

dusznyueckue W XHUMHUYECKHE CBOWCTBA MapraHlla M €ro COEIUHEHUH.
Baxueiimme coenunenus wmapranua(ll), wmapranma(IV), wmapranna(VI) wu
mapradua( VII). Ilepmanranar kanus, ero OKUCIUTENbHBIE CBOMCTBA.

dusznueckue U XMMUYECKUE CBOMCTBA jKejle3a M ero coeauHeHui. OKCHUpbl,
runpokcuabl U conm skenesa(ll) u xxeneza(lll). [Tonyyenue u npuMeHeHue xene3a
U €r0 CILUIaBOB.

DOU3nUEeCKUE U XUMMHUYECKHME CBOMCTBA MEAU U €€ coequHeHui. [lonyuenue n
IIPUMEHEHUE MEJIH U €€ COCAUHEHUN.

[{uuk: mosiyueHue, QuaMyeckue U XHUMHUECKHE CBOWCTBA. AMDOTEpHBIC
CBOWCTBA OKCHJA U TMAPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[puMenenue
I[IMHKA U €T0 COEIMHECHUH.

OKCIEPUMEHTANIbHBIE METOJbl M3YUYEHHS BEIIECTB M HUX MPEBpaLICHUN:
u3yueHue oOpa3loB HEMETalNIOB, ropeHue cepbl, pocdopa, keinesa, MarHus B
KHCIIOPOJIe, HW3YUYEHHE KOJUIEKIMU «MeTamiabl M CIUIaBbD), B3aUMOJICHCTBHE
HIEJIOYHBIX U IIET0YHO3EMEIbHBIX METAII0B C BOJON (BO3MOYKHO HCIIOIL30BaHUE
BHUJIEOMATEPUAIOB), B3aUMOJICHCTBUE ILIMHKA M Keje3a C PacTBOpaMU KHCIOT U
11e104el, KAYeCTBEHHbBIC PEAKIMM HA HEOPIaHWYECKUE aHHWOHBI, KATUOH BOJIOPOJa
M KATHOHBl METAJUIOB, B3aUMOJIEMCTBUE THUJIPOKCUAOB ATIOMHUHHUA M IIMHKA C
pacTBOpamMu KUCJIOT U IIENOYEH, PEIIEHUE DKCIEPUMEHTAIBHBIX 337a4 0 TeMam
«lanorenn», «Cepa u e€ coenuHeHus», «A30T u Gochop U UX COCTUHECHHUS,
«Mertanmel raBHBIX NOATPYH», «MeTalibl MOOOYHBIX MOATPYIIID.

XUMHSA ¥ )KU3HB.

Ponp xumun B o0ecnieueHu yCTOMYMBOrO pa3BUTHs dyenoBedecTBa. [lonsTue
O HAayyHbIX METOJAAX TNO3HAHHWSI MW METOJOJOTMM HAy4YHOTO HCCIEIOBaHUS.
Hayunble MpUHIUIIBI OPTaHU3alMd XUMUYECKOTO MPOou3BOJicTBa. [IpoMblieHHbIE
CHOCOOBI MOJyYEHUs] BaAKHEUIIUX BEIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEpHOU KHCIIOThI, MeTaHoJa). [IpoMbIlLIeHHbIE CIOCOOBI MOJIYUYEHUS METaIIoOB U
CIUIaBOB. XMUMHYECKOE 3arpsA3HECHHUE OKPYXKAIOLIEH Cpeabl U €ro IOCIEACTBUS.
Ponb xumun B obecrieueHuu YHEPreTUUEeCKO Oe30MacHOCTH.

XumMusi ®W  300poBbe 4enoBeka. JlekapcTtBeHHwble cpenctBa.  [IpaBuia
WCIIOJIb30BAHMS JIEKAPCTBEHHBIX MpenaparoB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XUMUS TIHALIM: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIE N100aBkU. Ponb Xxumuu B
obecrieueHny NUIIEeBO 0€30MacHOCTH.



Kocmernueckne wu mnapdromepHbie cpenactBa. beiroBas xumusa. [lpaBuna
0e30MacHOr0 HMCIOJIb30BaHMs MpenaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3HH.

XuMUsi B CTPOUTENILCTBE: BaXKHEHUIINE CTPOUTEIIbHBIE MaTepHalbl (LIEMEHT,
0eToH).

XuMHUsl B CEIbCKOM XO03sicTBe. OpraHndyeckrue U MUHEpaIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KepaMHKa.
Marepuansl 115 3JIEKTpOHUKH. HaHOTEXHOTOTHH.

Pacuérnble 3agaun.

Pacuérel: mMaccel BemiecTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce Wih O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJTWYECTBA BEIIECTBA) MPOMYKTOB PEAKIUH, €CIU OJHO U3
BEIIECTB HMEET MpUMeEcH, Macchl (00bEMa, KOJIMYECTBa BEIECTBA) MPOIYKTa
peaKkIuu, €CcId OJHO U3 BEIIECTB JaHO B BHJE pacTBOpa C OMNpeaeIEHHOU
MacCOBOW JOJIEM PACTBOPEHHOTO BENIECTBA, MAaCCOBOW JOJU W MOJIIPHOU
KOHLIEHTpAIlMX BEIllECTBA B PACTBOpPE, JOJHU BBIXOJA MPOAYKTAa PEAKIHHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa  MEXNpeOIMETHBIX  CBsi3éM NpU  HM3y4YeHMH  OOled u
HEOpraHnueckod xuMuu B 11 Kiacce ocymiecTBIISIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHSITHHN, TPUHITHIX B OTIAEIbHBIX
MpeaMeTax €CTECTBEHHO-HAYUYHOTO ILHMKIIA.

OO0uue ecTecTBEHHO-HAy4YHbIC TIOHSTHUS: SIBIICHUE, HAy4YHBIA (pakT, TUMOTE3a,
TEOpUs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(pUKalus, MEePUOJAUYHOCTh, HAOIIOJCHUE,
U3MEpPEHUE, FKCIIEPUMEHT, MOJENb, MOJEIUPOBAHUE.

®usuka: Marepus, MHUKPOMHUP, MaKpOMHp, aTroMm, O3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHb,
BEII[ECTBO, TeNO, OO0BEM, arperarTHoe COCTOSHHE BEIEeCTBA, WICATbHBIA ras,
(bu3nuecKkre BEIUYUHbL, €IUHUIBI U3MEPEHUS, CKOPOCTb, SHEPTHsl, Macca.

buonorus: kierka, opraHusM, 3Kocuctema, omocdepa, MeTadboIU3M, MaKpO-
U MHUKPODJIEMEHTBI, OCJIKH, JKHPHI, YTJIEBOJIbl, HyKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOTaeMble, TOIUIHMBO,
peCypCBlL.

TexHomorMs: XUMUYECKasi MPOMBIILIEHHOCTh, METaJIypIusi, CTPOUTEIIbHBIC
MaTepHalIbl, CEIbCKOXO3SIMCTBEHHOE IMPOU3BOJICTBO, MHUILIEBAsI MPOMBIILIEHHOCTD,
(bapMmarieBTHYECKAS MPOMBIIIJIEHHOCT, MIPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MATEpHUAIOB, 3JIEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBEI OCBOEHU A [TPOT'PAMMEI 110 XUMHUU
HA YIJIVBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYypE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS NpeaMeTa «XHMUsS» HAa YPOBHE CPEIHErO
obmero oOpa3oBaHUsl  BBIIETEHBI CIEIYIOIMIME COCTaBISIIONIME: OCO3HAHUE
OOYyYalIMMUMHUCS POCCHMCKOM TpaKJaHCKOW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTU U CaMOOIIPEIAEIICHUIO; HAJIUYUE MOTUBALUU K
00y4Y€HHI0; TOTOBHOCTb U CIIOCOOHOCTh OOYy4Yarouuxcsi PYKOBOJACTBOBATHCS
NPUHATHIMEM B OOIECTBE TpaBWIAMU W HOPMaMU TIOBEACHUS; HAJIMUYUC
MPABOCO3HAHUS, YKOJIOTHUECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HEHHBIC TUIAHBI.

JIN4HOCTHBIE  PE3yJIbTATBI OCBOCHUS TIpeaMeTra «XHMHUS»  OTPAKAOT
chOPMUPOBAHHOCTh ONBITA TO3HABATEIBHOW U TNPAKTUUYECKON JI€ITeIbHOCTH
00y4aromuxcs B Mpolecce peain3aiud 00pa3oBaTeIbHOM AeSTEIbHOCTH.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS MOpeaMeTa «XUMHS»  OTPakKaroT
chOPMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOM M MPAKTUYECKOW JeSTEeTLHOCTH
oOyJammuxcs B TpoIecce peain3aiui 00pa3oBaTelbHON NEATebHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUA:

OCO3HAHMS OO0YYAIONIUMHUCA CBOMX KOHCTUTYIIMOHHBIX NPaB U 00sS3aHHOCTEH,
YBAXXCHHUSI K 3aKOHY U MPABOIMOPSIKY;

MPEICTAaBICHUSI O COUMAJbHBIX HOPMax MW MPABWIAX MEKINYHOCTHBIX
OTHOILIEHUMN B KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTA TIPU CO3JAaHUU
y4eOHBIX TPOEKTOB, PEIICHMH Y4e€OHBIX M TO3HABATENIBLHBIX 3a/a4, BBITOJIHECHUU
XAMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apTyYMEHTHI JPYTUX NP aHAIN3E Pa3IUYHbIX BUIOB yUEOHOH AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY H HAYYHOMY HACIEIUIO
OTCUECTBECHHON XHMMUH;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JACTHM TEOPUU M MPAKTHUECKOTO
MPWIOKEHUS XUMHHM, OCO3HAaHMA TOIrO, YTO JIAHHBIE HAYKH €CTh PpPE3YJIbTAT
JUTATEIbHBIX ~ HAONIOJEHUN, KPOMOTIMBBIX  AKCICPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYyJa YUYEHBIX U MPAKTUKOB;



MHTEpeca W IMO3HABATEIbHBIX MOTHBOB B TOJYYEHUHM U TOCIEAYIOLIEM
aHanm3e WHGOPMALUK O TIEPEIOBBIX JOCTIKEHUSX COBPEMEHHOW OTCUECTBCHHOMU
XUMHH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOTO CO3HAHMS, TUYECKOIO TOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBSI3aHHBIC C XMUMHYECKUMHU SIBJICHUSMH,
Y NPUHUMATh OCO3HAHHBIC PEIICHMS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJIECHHE U TOCTYNKH CBOUX TOBApUIIEH C
MO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM U C YYETOM OCO3HAHMUSA IOCIEICTBUU
MOCTYTMKOB;

4) popMupoBaHus KyJbTYpPbI 310POBbA:

MOHUMAaHUS  I[IEHHOCTEH 370poBoro U Oe3omacHOro oOpasza KW3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (GU3MYECKOMY H
MICUXUYECKOMY 3710POBBIO;

coOIo/IeHUsT TMpaBwil 0€30MacHOTO OOpalieHusi C BEIIeCTBaMU B  OBITY,
MOBCEJTHEBHOM KW3HU, B TPYJAOBOU AEATEIHLHOCTH;

MOHUMAHUS I[IEHHOCTH TPaBWI HWHIAMBUAYAJIBbHOTO ¢  KOJUIEKTUBHOTO
0€301MacHOTr0 MOBEJICHUSI B CUTYaIIUSAX, YTPOYKAIOIINX 3J0POBBIO U KU3HU JTIOJICH;

OCO3HAHMS TOCIIEICTBUM U HENPUSITUS BPEAHBIX MPUBBIYEK (YyMOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KypEeHUsl);

5) TpyaoBoro BocnuraHus:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B y4€OHO-MCCIEI0BATEIbCKOM
NeATeIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW W APYTHX BHIAX
NEeATEeIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEIICHUM NPAKTHUUECKUX 3aJad
COIMATLHOM HANPaBJICHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

HMHTEpeca K MPAKTUIECKOMY HM3y4EHHUIO0 MPOodeccHil pa3IndyHOro pojia, B TOM
YUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUM 10 XUMUHU;

YBaXEHUS K TPYAY, JIOASM TpyJa W pe3yJibTaTaM TPYIAOBOU JEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY HHIUMBUIYATHHOW TpPaeKTOPHUH
oOpazoBanus, Oyaymied mnpodeccun M peanu3alii COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YU€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUU, UHTEPECOB U
noTpeOdHOCTEN 00IIECTBA;

6) 3K0J10IrM4eCKOr0 BOCIIUTAHMS:

HKOJIOTMYECKH 11€71eCO00pa3HOTO OTHOIICHUS K TPHUPOJIE€ KaK HUCTOUYHHKY
CYILIECTBOBaHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00aJbHOIO XapakTepa SKOJOTHMYECKUX MpoO0sIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH UCIOJb30BAHUA JOCTIDKCHUNW XUMHH IS
peuIeHusl BOIPOCOB PALMOHAIBHOTO NPUPOAOTNOIb30BAHNUS;

AKTUBHOTO  HENPUATUS  JICMCTBUW, MNPUHOCIIIMX BPEJ  OKPYKAKOUICH
MPUPOJIHON Cpele, YMEHHS MNPOTHO3UPOBATh HEOIArompUsITHbIE HKOJOTHYECKHE
MOCHEACTBUS NPEANPUHUMAEMbIX JEHCTBUIM M MPEAOTBPAILATH UX;

HaJIW4Usl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIJICHHUS, YKOJIOTHYECKONU KYJIbTYPHI,
OIIbITa NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMHU B TMO3HABATEIIbHOW, KOMMYHHKATUBHOM M COLMAIbHOMU
MPaKTUKe, CHOCOOHOCTM M yMEHHUS AaKTUBHO MPOTUBOCTOSITH  HWICOJOTHH
xemohoouu;

7) HEHHOCTH HAY4YHOI'0 MO3HAHMS:

MHpPOBO33pPEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayK{ 1 OOLIECTBEHHON MPAKTUKU;

MOHUMAHUS chneuMUKM XUMUU KaK HayKd, OCO3HaHMs €€ poiu B
(GbOpMUpPOBAHMU PAIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM LIETOCTHOTO
MpEACTaBIEHUsS] 00 OKpPYI)KAIOIIEeM MHUPE KaK O €IMHCTBE NPHUPOJIbI U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOexxI€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUHM JUIi  COBPEMEHHOM
UMBWIM3AlMU: B €€ TYMaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOU pOJU B
CO3JJaHUM HOBOW 0a3pl MaTepUAIbHON KyJIbTYpbl, B PEIICHUU T[II0OATbHBIX
npoOjeM yCTOWYMBOTO pAa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, PHEPTETUUYECKOI,
MUIIEBONA U HKOJIOTUYECKOW OE30TMaCHOCTH, B PA3BUTHUU MEAMIIMHBI, 00ECTCUeHUU
YCIOBUM YCIEUTHOTO TPYJa U DKOJOTUYECKU KOMMOPTHOM KU3HU KaKJIOTO 4JieHa
oO1iecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh
MoJIydyaeMble 3HAHUS JJIs aHaJiu3a U OOBACHEHHUS SIBJICHHM OKPY’KaIOLIEro Mupa u
MPOUCXOIAIMINX B HEM M3MEHEHUH, YMEHUs JleJlaTh 0O0CHOBAHHBIC 3aKJIFOUEHUS Ha
OCHOBE Hay4HbIX (AKTOB H MMEIONIUXCS JaHHBIX C MEIbI TOJIYYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus mpooOseM B peajbHbIX )KU3HEHHBIX CHTYalUsIX;

MHTEpeca K IIO3HAHUIO, UCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENpepbIBHOMY  OOpa30BaHHI0 U
caM0o00pa30BaHUIO, K AaKTUBHOMY TIOJIYUYCHHIO HOBBIX 3HAaHUM 10 XUMUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iMuHbIX chepax npodeccuoHaIbHON
NEeSTEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMBbl MO0 XMMHHU Ha yPOBHE
CpenHero o61ero 0opa3zoBaHus BKIIOYAIOT:

3HAYHUMBIC TUTSt dbopMupoBanus MHUPOBO33PEHUS oOyuJarmuxcs
MEXKIUCIHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYUYHbIE TMOHSTHUS, OTpakarollue
LEJIOCTHOCTh HAay4YHOM KapTHHBI MuUpa U CcHeIuPUKy METOJ0B TMO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIEeCTBO, SHEPTHUS, SIBICHUE,
MPOIIECC, CUCTeMa, HAay4HbBIM (haKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpUsl, UCCIIeIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCAIbHBIC ydeOHBbIE ACHCTBUS (IO3HABATElbHbIE, KOMMYHHUKATUBHBIE,
PEryJIATUBHBIE), o0ecrneunBaroIe dbopmupoBanue GyHKIMOHATBHOM
rPaMOTHOCTH U COLIMATbHOW KOMIIETEHIIUN O0YYalolUXCs;

CHOCOOHOCTh o0yyaromxcs UCIOJIb30BaTh OCBOECHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHHUBEPCAIbHBIC ydeOHBIC
JEUCTBUA B MTO3HABATEILHON M COMAIBHOW MTPAKTHUKE.

MertanpenMeTHble pe3yJibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIIbHBIMH, KOMMYHHUKATHBHBIMH U  PEryJSATHBHBIMU
JNEUCTBUAMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE Y4eOHbIE 1elCTBUS

1) 60a30Bble JJOrHYeCKHE TeHCTBUSA:

CaMOCTOSATENbHO  (OPMYJIHPOBATH U  aKTyalIUu3UpoOBaTh  MpoOJeMy,
paccmMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LEJIN JIEITEIbHOCTH, 3aJaBasg IapaMeTpbl W KPUTEPUHU HX
JOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI IESITENILHOCTH C TOCTABICHHBIMU LENSIMU;

WCIOJIb30BaTh MPU OCBOCHMM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICIISITh XAapaKTEpHbIC TMPU3HAKU TMOHSATHM W YCTAHABJIMBATh MX B3aWUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHS JJIs1 OOBSICHEHUS OTIACIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KpUTEpUU IS KiacCU(UKAIMA BEIIECTB U
XAMHAYECKUX PEAKINN;

YCTaHaBJIMBATh MPUUYUHHO-CICICTBEHHBIC CBA3M MEXKIY H3y4yaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHUE pacCyXAcHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJIEHUSAX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKIFOUCHNUS;

MPUMEHATH B MPOIECCE MO3HAHUS HUCIIOJb3YEMbIE B XUMHUU CUMBOJHYECKHUE
(3HaKOBBIE) MOJIENIH, MPEOOPa30BHIBATh MOJCIbHBIC MPEICTABICHUS — XUMUYECKHM
3HaK (CUMBOJI) D3JE€MEHTa, XUMHUYecKas ¢(opMysa, ypaBHEHHE XHMHUYECKOM



peakiud — TPH PEIICHUd Y4YeOHBIX TMO3HABATEIBHBIX M TPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TPECTABIICHUS JJISl BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEILECTB U XUMUUYECKUX PEAKIIHIA.

2) 0a30Bble HCCJIEI0BATEIbCKHE 1eCTBHS:

BJIaJIeTh OCHOBAaMHU METOJIOB HAYYHOTO TMO3HAHMS BEHIECTB UM XHUMHUYECKUX
peaKuuii;

dbopMynupoBaTh LEIU U 33Ja4M UCCIIEI0BAHUSI, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOATENbHO ChOPMYIUPOBAHHBIE BOMPOCH B KayeCcTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHHIA;

BJIaJICTh HABBIKAMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUSI U TMPOBEICHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOMaTh 3a XOJIO0OM
mpoIiecca, CaMOCTOSITEIBPHO MPOTHO3MPOBATh €ro pe3ysbTaT, (hopMyJIHpOBaThH
0000111eHUsI U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YyJbTaTOB UCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOJIEIaHHON paboTe;

MpuoOpeTaTh  OMBIT  YYEHWYECKOM HCCIENOBATEIbCKOM U MPOEKTHOU
NEeSTEIbHOCTH, MPOSIBISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS TMPAKTHUECKUX 3a/ad, MPUMEHEHUIO Pa3IudHBIX
METOJIOB IMO3HAHUS.

3) padora ¢ undopmaumeii:

OpPUEHTUPOBATHCSI B  Pa3jMYHBIX HCTOYHMKAX HHPopManuu (HAy4HO-
MOMyJISIpHAs JIUTEepaTypa XUMHUYECKOTO COJCpP)KAaHUS, CIPABOYHBIE IOCOOUS,
pecypcbl MHTepHETa), aHaIM3UpOBaTh MHPOPMAIMIO PA3IMYHBIX BUIOB U (QopM
MPE/ICTaBJICHMUS, KPUTUYECKU OIICHUBATh e JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3arpoChl U NPUMEHATh Pa3IWYHbIE METOJbl NPU MOUCKE U
oTOope wuHPOpMamMHU, HEOOXOAUMOW [ BBHINOJHEHHS y4YeOHBIX 3a7a4
ONPEAEIEHHOTO TUIIA;

npuoOpeTarh OMBIT HCIMOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3TUIHBIX MTOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BbIOMpaTh  ONTUMaJIbHYIO  (opMy  TIpeacTaBlICHUS
uHbopMaluu (CXembl, TpaQuKy, AUarpaMMbl, TaOIUIIbl, PUCYHKH U IPYyTHUE);

UCIOJIb30BaTh HAY4YHBIM $3bIK B KayecTBE CpeACTBA INpu paboTe ¢
XUMHUUYECKOM HHpOpMAIME: TPUMEHITh MEXKNOpeaMeTHele (dusnyeckue u
MaTeMaTU4eCcKue) 3HAKU U CUMBOJIBI, GopMyIibl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CHMMBOJJIMYCCKUEC CPCACTBA HATTIAOHOCTH.

KoMmMmyHUKaTHBHBIE YHUBepPCaJibHbIe yueOHbIe 1elicTBUS:



3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY 00CY>KIaeMOl TEMBI B X0JI€ JUAJIOTa /UK
JUCKYCCHUH, BBICKAa3bIBaTh HUJIeU, POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TIPEJIOKEHHOM 3aj1auu;

BBICTYNIATh C IPE3CHTAllMEH pe3yJbTaTOB II03HABATCIBHOW JIEITCIIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHUKAMHU IPHU BBITIOJIHCHUH
XUMHYECKOTO SKCIICPUMEHTA, MPAKTHYECKON padOThl MO HCCIEIOBAHHIO CBOMCTB
U3y4acMbIX BEIIECTB, PeaU3allii yYeOHOTO MPOEKTa, U POPMYIUPOBATH BHIBOIBI
Mo pe3yJibTaTaM TPOBEAEHHBIX HCCICAOBAHHMNA ITyTEM COTJIACOBAHMS ITO3HMIUN B
X071e 00Cy X IAeHUs U1 0OMEHAa MHCHUSMU.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

CaMOCTOSITETPHO IUIAHUPOBATH W OCYIIECTBIATH CBOKO IMO3HABATEIHHYIO
JESTENbHOCTh, Ompeaenss e€ Nenu W 3aJayd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeJjiaraéMblii  alrOpUTM JCUCTBHIA TMpH
BBITIOJIHGHUM Y4YEOHBIX M HCCIIEAOBATENILCKUX 3ajad, BbIOMpaTh HauOoJiee
3¢ PexTuBHBIM Ccrnocod HMX peneHus ¢ Y4€TOM TMOJYy4YEHHs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKUX PEaKIMIX;

OCYULIECTBIISITh CaMOKOHTPOJIb JEATETbHOCTH HAa OCHOBE camMoOaHalu3a |
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ysibTaThl OCBOSHUS MIPOTPAMMBI [0 XMMUU Ha YIiIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpEAHEro oOmiero oOpa3oBaHMs BKIIOYAIOT crieuupuyeckue
TSl y9eOHOTO TipeaMeTa « XUMHUsD» Hay4YHBbIC 3HAHUS, YMEHHUS U CIIOCOOBI EHCTBUMA
M0 OCBOCHHIO, MHTEPIPETAIMK W MPEe0oOpPa30BaHUI0 3HAHWH, BHIBI JIEATEIbHOCTU
MO TIOJYYEHHUIO HOBOTO 3HAHWS M TMPUMCHEHUIO 3HAHHWA B PA3IMYHBIX yYEOHBIX
CUTYallUsAX, a TAKKE B peaJbHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Xumuen. B
nporpaMMe 10 XUMHUU TpPEeIMETHbIE pe3yJbTaThl MPEACTABICHBl MO ToJaM
U3yYCHHS.

10 KJIACC

IIpenmerHple  pe3ynbpTarel OCBOEHHMS Kypca «OpraHudeckas XUMHSI»
OTpaXkaroT:

chOpPMUPOBAHHOCTh MPEJCTABICHUN: O MECT€ M 3HAYEHUU OPTaHUYECKOM
XUMUU B CHUCTEME ECTECTBEHHBIX HayK U €€ pOJM B OOECNEUCHHU YCTOWYHMBOIO
Pa3BUTHs YETIOBEUECTBA B PEIICHUU MPOOIEM SKOJOTHUECKOM, SJHEPreTUYEeCKOU U



MUIICBON O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JJaHUM HOBBIX MaTEpHAIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHATIBHOTO
MPUPOJIONOIB30BaHUs, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJoBeKa, a TaKkKe OKOJOIMUYEeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJHOM CpEJIE;

BJIQJICHUE  CHUCTEMOM  XMMMYECKMX  3HAaHWW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOIIUE MOHATHS — XUMUYECKUN 3IIEMEHT, aTOM, SIIPO U IJIEKTPOHHAS
obosiouka aroma, S-, p-, d-aToMHBIE OpOWUTaIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aroMa, TruOpuau3alus aTOMHBIX OpOuTalie, HWOH, MOJIEKya,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATENIBHOCTh, CTETIEHb OKHCIICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHbBIN 00BbEM, YIIIEpOIHBIN CKeNeT, (PyHKIIMOHATbHAS
TpyIma, paaukall, CTPYKTypHbie (opMyJbl (pa3BEPHYTHIE, COKpalIEHHBIC,
CKEJIETHbIE), HW30MEpUsl CTPYKTypHas U TNPOCTpaHCTBEHHas (TeoMeTpuyYecKas,
ONTHYECKas), HM30MEPhbl, TOMOJIOTUYECKUN psifi, TOMOJOTH, YIJIEBOIAOPOIbI,
KHUCIIOPOJI- U a30TCOAEPKAIIME OPraHUYECKUE COCIMHEHHSI, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIDHbIE COEIUHEHMs; TEOpPUH, 3aKOHbI
(nepuonuyeckuit 3akoH [[. M. MenzaeneeBa, Teopusi CTPOEHHUS OPTaHUYECKUX
BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB, 3aKOH COXPaHECHUS
M TIPEBpAILCHUS DHEPIrUM MNPH XUMHUECKHUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKAN $SI3bIK XHMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKallUe B OCHOBE
MOHMMAHHSI NPUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKHUX SIBIICHUM; MpPEICTABICHUS
O MEXaHM3Max XHUMHUYECKUX pEakluid, TEPMOJUHAMHYECKUX M KHUHETHUECKUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aUMHOM BIIMSHUHM aTOMOB U TPYIIT aTOMOB
B MoOJIeKyJax (MHIYKTUBHBIN U Me30MepHbIi 3¢ dexTsl, opuentanTsl [ u 11 pona);
(bakTONOTMUECKHe CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYUCHUH U O€30MacHOM
UCHOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BELIECTB B OBITY U MPaKTUYECKOU
NESTEIbHOCTH  4YeJNOBEKa, OOIMX  HAy4YHbIX  MPHUHLUUINAX  XHMHYECKOTO
MPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOJCTBA METAHOJA, TIepepaboTKu HEDTH);

chOpPMUPOBAHHOCTh, YMEHHUM: BBIABIATH XapakTEpHbIE NPHU3HAKUA TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHUS IPU
ONIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY ISl COCTABJICHHS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYJ OPraHUYECKUX
BEILIECTB;

COCTaBIISITh YPAaBHEHUS XUMHUYECKUX PEAKIUA M PACKPBIBaTh UX CYLIHOCTH:
OKHUCIIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  IMOCPEICTBOM  COCTABJIICHHUS
ANIEKTPOHHOrO OajlaHca JTUX peakluid, peakuuid HOHHOTO OOMEHa MyTEéM
COCTaBJICHUS UX IMOJIHBIX U COKpAIIEHHBIX MOHHBIX YPaBHEHUI;



M3rOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEILECTB I WUIIIOCTpaIuU
MX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCT, YMEHHUMN: YCTAaHABIMBATH MPUHAMJIEKHOCTh H3yUECHHBIX
OpPTaHMYECKUX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/TpyIme COEIUHEHUH, JlaBaTb MM Ha3BaHUSA IO CHUCTEeMaTHYECKOM
HoMmeHkinatype (IUPAC) u npuBoAuTh TpUBHATBHBIE HA3BaHUS JJISI OTACIBHBIX
MIPEACTaBUTENIE OPraHMYECKUX BELIECTB (3TUJIEH, allETWIIEH, TOJIYOJI, TJIMUEPHH,
ATWICHIJIUKONb, (EeHomn, GopManbaerua, aineTaibJIerul, aleToH, MypaBbHUHAs
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, CTEAPUHOBAs, OJIEMHOBAs, MaJbMUTUHOBAS KUCJIOTHI,
[JIULWH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWIWH, TUBHHUJ, U30MPEH, XJOPOIPEH,
CTUPOJ U ApyTHUe);

chOPMUPOBAHHOCThL yMEHHUS OIPEACISITh BHJ XUMUYECKOW CBS3M B
OpPTaHUYECKUX COEAMHEHUSIX (KOBAJICHTHAass W MWOHHAas CBSI3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpPMUPOBAHHOCTL YMEHHUSI TMPUMEHATH TIOJIOKEHUST TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. byTiepoBa mjisi 00bICHEHHUS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT X COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTL  YMEHHMH  XapakTepU30BaThb  COCTaB,  CTPOCHUE,
bu3nueckre M XUMUYECKHE CBOWCTBA THUMHYHBIX MPEICTABUTEICH pPa3TMUHBIX
KJIaCCOB OPraHUYECKHUX BEILECTB: aJIKAHOB, IUKIIOAJIKAHOB, aTKEHOB, aJIKQJUCHOB,
QIKWHOB, apOMaTHUYECKUX YTIJIEBOJOPOJOB, CIHUPTOB, albJECTUAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHCIIOT, OENKOB, YIJeBOJOB (MOHO-, U- M MOJIHCAXapHIO0B),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJIY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIMA ¢ UCHOJB30BAHUEM CTPYKTYPHBIX
dopmyu;

cOPMUPOBAHHOCTL YMEHHUSI TMOATBEPX IaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CMOCOOHOCTH OPTraHMYECKUX COCIUHEHUH OT
KPAaTHOCTH Y THUMA KOBAJEHTHOM CBA3U (O- U T-CBA3M), B3aUMHOIO BJIMSIHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKU YTIEBOJIOPOIHOTO
CeIpbsi  (HepTh, MPHUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro ImnepepadoTKu U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB NepepadOTKH;

cOPMUPOBAHHOCTh BJIAJACHHUSI CHUCTEMOM 3HAHMM O E€CTECTBEHHO-HAYYHbIX
MeTOJaX TMO3HAHUS — HAOJIOACHUM, U3MEPEHUH, MOJIETUPOBAHUMU, DKCICPUMEHTE
(peasibHOM U MBICIIGHHOM) U YMEHHSI IPUMEHSTh OTU 3HAHUSI;

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSTh OCHOBHBIE omnepanuu
MBICTTUTEIbHON JEATEIPHOCTH — aHaJIM3 WU CHHTE3, CpaBHEHHE, 0000IICHUE,



CUCTEMATHU3AIUIO, BBIABICHUE MPUYUHHO-CIECICTBEHHBIX CBS3EH — I U3yUYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBIABIATH B3aMMOCBSI3b XUMUYECKHX 3HAHHM C
MOHSTUAMU W TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB JJIsi
0oyiee OCO3HAHHOTO TIOHMMAHUSA CYIIHOCTH MaTepHUaJbHOTO EIWHCTBA MHUpa,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS MO OPTraHUYECKOM XUMHUHU Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHHM, UMEIOIINX €CTECTBEHHO-HAYYHYO MPHUPOIY;

chOpPMUPOBAHHOCThL  YMEHHI: TPOBOAWTH PacuY€Thl IO XHUMHYECKUM
dbopMynaM U ypaBHEHUSIM XMMHUYECKUX PEAKIUU C HCIOJIb30BaHUEM (PU3UUECKUX
BeNMMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJHWYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIKD XHUMHYECKOU
dbopMyIIBl BEIIeCTBA MO W3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHX DJIEMEHTOB,
MPOJYyKTaM CTrOpaHMsl, INIOTHOCTH Ta3000Pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, aHAJIM3UPOBATh W OICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHENCTBHUS ~ OBITOBOM |
MPOM3BOJCTBEHHON  JIESITEIBHOCTH YEJIOBEKa, CBS3aHHOM C mepepaboTKoM
BEIIECTB, UCMOJIb30BAaTh MOJYYEHHbIEC 3HAHUS ISl PUHATHUS TPAMOTHBIX PEIICHU
npoOJieM B CUTYaIUsIX, CBI3aHHBIX C XUMHUEH;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSATENbHO IUIAHUPOBATh W TMPOBOJUTH
XUMHYECKUN OKCIEPUMEHT (TMOJydeHHEe U W3YyYEHHE CBOMCTB OPTaHUYECKHUX
BEIIECTB, KAUYECTBCHHBIC PEAKIUUA YIJIEBOJAOPOJOB pA3JUYHBIX KIAacCOB U
KHUCIIOPOJICOJIEPKAIIMX OPTaHUYECKUX BEIIECTB, PEIICHHE JKCIEePUMEHTATbHBIX
3alad 10 PACMO3HABAHMIO OPTaHUYECKUX BEILECTB) C COOJIOJICHUEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BellecTBaMU U J1abOpaTOpPHBIM 00OPYAOBAHUEM,
dbopMynupoBaTh 1eJdb HCCIEAOBAHUS, TNPEACTaBISITh B pa3iudHor dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUM:

coOJTI0/IaTh TMpaBWiIa SKOJOTUYECKH IIEJIECOO0Pa3HOTO TMOBEJACHUS B OBITY U
TPYJOBOM JAESATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3/I0POBBS, OKPY’KarOIIeh
MPUPOTHOM CpPeIlbl U JOCTHKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKUBBIE OPraHU3MBbI
OTpeIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHMUMAas cMbIca nokazarens [1/1K;

aHATM3UPOBATh 11€71€CO00PAa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIECHUSI PUCK-TIONIb34,;

chOpPMUPOBAHHOCT, YMEHHUH: OCYIIECTBISATh II€JICHANIPABICHHBIA IOUCK
XUMUYECKON MHGOPMAILMU B Pa3IUYHBIX MCTOYHHUKAX (HaydHas U y4eOHO-Hay4yHas
JUTEparypa, CpeacTBa MaccoBoil mHdopmarmu, MHTEpHET U ApyTHE), KPUTHIECKU
aHATM3UPOBaATh XUMUYECKYI0 HH(]OpMaluio, nepepadarsiBaTh €€ W HCIOIb30BATh
B COOTBETCTBHHU C MOCTaBJICHHOW yueOHOM 3a1aucii.



11 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOeHHS Kypca «OOmas u HeopraHmdeckas
XUMUSI» OTPAXKAIOT:

chOPMUPOBAHHOCTh TMPEACTABJICHUM: O MaTepUAILHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBJICHMM TNPHUPOJIBI, O MECT€ U 3HAUEHUU
XUMUU B CHUCTEME ECTECTBEHHBIX HayK M €€ pOoJu B 00ECHeYeHUU YCTOWYMBOIO
pa3BUTHSA, B PEUICHUU MPOOJIEM DKOJOTHUECKOW, PHEPTeTUYECKON M MHIIEBOMU
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MAaTepHaiOB, HOBBIX
HMCTOYHHUKOB JHEPIHH, B OOECMEUYEHUH PalMOHAIBHOTO MPHUPOJIONOIL30BAHUS, B
GbopMUpPOBaHUM MHUPOBO33pEHUs] U OOIIeld KyJIbTypbl 4YeJIOBEKa, a Takke
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 30POBbI0 U MPUPOTHOM
cpene;

BJIIQJICHUE  CHCTEMOW  XHMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralollue€ NOHATHA — XUMHUYECKHMM DJIEMEHT, aToM, SApPO aroMma,
M30TOIIBI, DJIEKTPOHHAS 000JI0UKA aToMa, s-, p-, d-aTOMHBIE OpOUTaTH, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHMSI aToOMa, TUOPUAW3AIMS aTOMHBIX OpOUWTaNEeH, HOH,
MOJIEKyJla,  BA@JIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKUCJIEHUS,
XUMUYECKas CBsA3b (KOBAJEHTHAs, WOHHAs, MeETAJUIMYECKasi, BOJOPOIHAs),
KpUCTANINUECKAss PEHIETKa, XUMHUYECKas pPeEeaklus, pacTBOpP, OSIEKTPOIUTHI,
HEIJIEKTPOJIUTBL,  AJEKTPOJUTHUECKAss JIHCCOLMALMS, CTENEHb JUCCOLMALUH,
BOJIOPOJHBIA TOKa3areidb, OKHUCIUTENh, BOCCTAHOBUTENb, TEIUIOBON 3ddeKT
XUMHUYECKON PEeaKIMK, CKOPOCTh XUMUYECKOW pPEeakiKi, XUMHUUECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPUS DIIEKTPOJUTHUYECKOW IUCCOLMALNU, NEPHOIUYECKUN
3akoH /.M. MenneneeBa, 3aKOH COXpPaHEHHUsSI MACChI BEIIECTB, 3aKOH COXPAHEHUs U
MIPEBPAILICHUS] SHEPTUU NMPHU XUMHUYECKUX PEAKIUSAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XUMUH, MHUPOBO33PEHUECKHE 3HAHUS, JIeKalu€é B OCHOBE MOHUMAaHUS
NPUYMHHOCTA M CHUCTEMHOCTHM  XHMMHMYECKHUX  SIBIICHUH;  COBPEMEHHBIC
MPEJCTABICHUSI O CTPOEHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJIEKYJISIPHOM  YPOBHSIX; TMPEACTAaBICHHS O MEXAHU3MaX XHMHUYECKHX
peaKkuuii, TEPMOJUHAMUYECKUX W  KHHETHUYECKHMX  3aKOHOMEPHOCTSAX  MX
MPOTEKaHUs, 0 XMUMHUYECKOM PABHOBECHM, PAcCTBOpax M AUCIEPCHBIX CUCTEMAX;
(aKTOJOTMYECKHE CBEIECHHUS O CBOMCTBAaX, COCTaBe, INOJYUYEHUH U O€30IacHOM
UCIOJIb30BAaHUH BAKHEUITUX HEOPTaHMUECKHX BEIIECTB B OBITY M MPaKTUYECKOU
JESTeTbHOCTH  4YeJNOBeKa, OOIMX  HAy4YHBIX  MPUHLUIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

chOPMUPOBAHHOCTh YMEHHM: BBIBISATh XapaKTE€pHbIE MPU3HAKU MOHSTHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS NPH
ONMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpallCHUI;



chOpPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BaTh XUMHUYECKYH) CHUMBOJIUKY JJIs
cocrtaBieHuss GOpMyJ  BEIIECTB W  ypaBHEHWH XUMUYECKHX  PEaKIIHH,
cucremarnueckytro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUSI ONPEACNIATh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHMSIX, BHUJ XMMHYECKON CBA3U (KOBaJEHTHAs,
WOHHAs, METaJUIMuecKas, BOJOPOJHAsA), THUI KPUCTALIMUECKON  pelmeéTKu
KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCThL YMEHHUSI OOBSCHATH 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT
BHUJla XUMUYECKOW CBA3M M THUNA KPUCTAIMYECKON pEMmETKH, OOMEHHBI WU
JOHOPHO-AKIIENITOPHBIA MEXaHU3Mbl 00Pa30BaHUS KOBAJIEHTHOU CBS3H;

chOpMUPOBAHHOCTh YMEHHUII: KJ1acCU(UIIIPOBATH: HEOPraHUYECKHe
BEIIIECTBA IO UX COCTaBY, XMMHUYECKHE PEAKIMU 10 pa3IUYHbIM NpPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEUIECTB, TEIIOBOMY 3(h(EKTy peakiuu, U3MEHEHHIO
CTETIEHEH OKHCIIeHUs JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajluzaropa U
JIPYTHE); CAMOCTOSITEILHO BBHIOMPATh OCHOBAHUS U KPUTEPUU JJI KiaccuuKanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIINL;

chOpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHOIAYECKOTO 3aKoHa /J[.
U. MenaeneeBa 1 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTENbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

chOpPMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh DSIJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHUMHYECKHUX DJJIEMEHTOB IMEPBOTO—UYETBEPTOrO MEPUOOB
[Tepuoauueckoii CHUCTEMBI J.H. Menpeneena, WCTIOJIb3Y S ITIOHATHS
«IHEPTETHUUECKHE YPOBHW», «IHEPTreTUUECKUE MOAYPOBHU», «S-, p-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ M BO30YXIEHHOE HSHEPTETUUYECKUE COCTOSHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS] CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX
COCMHEHUM 10 nepuogaMm u rpymmaMm Ilepuonuueckoin cucrembr J[. U.
MeHnneneeBa, BAJIECHTHBIE BO3MOXHOCTHM aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOECHUS
MX AJIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh YMEHHUW: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PA3JIMUHBIX  KIACCOB,  IMOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBA3M MEXAY HEOPTaHWYECKUMHU BEIIECTBAMH C
IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

cOPMUPOBAHHOCTh  YMEHHSI  PacKpbiBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTaBIEHHS 3JIEKTPOHHOTO OanaHca
ATUX PEaKlWi; peakiuid HOHHOTO OOMeHa MyTEM COCTaBJICHHSI WX TMOJHBIX U
COKpAIIEHHBIX MOHHBIX YPaBHEHHUI; peakuun TUAPOJIN3a;  PEeaKkuuu
KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITTIEKCOB IIMHKA W aTIIOMHUHUSA );



chOpPMUPOBAHHOCThL YMEHHsSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUYECKUX PEAKIUNA C y4ETOM HUX DHEPTreTUYECKUX XapaKTEPUCTHUK, XapaKTEP
W3MEHEHUsI CKOPOCTH XUMHMUYECKOM pEaKUUu B 3aBUCHUMOCTH OT pPa3jIWYHBIX
(bakTopoB, a TaKXKe XapakTep CMEUIEHUS XUMHUUYECKOTO PABHOBECHS O] BIUSHUEM
BHeWHUX Bo3zaeiicTBuil (npunuun Jle Illarense);

cOPMUPOBAHHOCTh YMEHMSI  XapaKTE€pU30BaTb XUMUYECKHUE PEaAKIIUH,
JeXalie B OCHOBE NPOMBIIIJIEHHOTO MOJIYy4YEHHUs] CEpHOW KHCIOThI, aMMHaKa,
o0Ire HayyHble NPHUHIMUIBI XUMHUYECKHX MPOU3BOJICTB; IEJIeCO00pa3HOCTh
MPUMEHEHUS] HEOPTAaHUYECKUX BEIIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKHU
3pEHMSI COOTHOLIECHHSI PUCK-TI0JIb3a;

chOPMUPOBAHHOCTh BJIQJCHUS CUCTEMON 3HAHUW O METOJaX Hay4YHOTO
MO3HAHUSl SIBIICHUW TIPUPOJBI — HaOIIOJEHUE, W3MEpPEHHUE, MOJICIUPOBAHNUE,
AKCIEPUMEHT (pEaJIbHBIM U MBICIIEHHBIN), UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI NPUMEHATh 3TU 3HAHUS MPU SKCHEPUMEHTATbHOM HCCIEIOBAHUM BELIECTB
U 7 OOBSICHEHHS XWUMHUYECKHUX SIBIICHHH, HMEIONMX MECTO B TNPHUPOJIE,
MPAKTUYECKOMN AESITEIbHOCTH YEIOBEKA U B IOBCEAHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHS BBIABISTH B3aUMOCBSA3b XMMHMUYECKHX 3HAHUU C
MOHATUSIMU W TPEICTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
00Jiee 0CO3HAHHOTO TTOHUMAHMUS MaTEPHUATBHOTO €IMHCTBA MUDPA,

chOPMUPOBAHHOCT YMEHHSI MPOBOJAUTH PACUYETBHL: C HCIOJIb30BAHUEM
MOHSATUN «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE» U «MOJSAPHAS KOHIICHTPAIUS»;
Macchl BElIecTBa WM 00BhEMA Ta3a MO W3BECTHOMY KOJIWYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYAcCTBYIOIIMX B PEAKIMHM BEIIECTB; TEIIOBOTO 3(dexTa
peaKkIMy; 3HA4E€HUs BOJOPOJHOIO TMOKAa3aTellsi PacTBOPOB KHUCIOT M IIEJIOYEH C
W3BECTHOW CTEMEHBIO JUCCOIMAIMU; Macchl (00BEMa, KOJIMUECTBa BEIIECTBA)
MPOAYKTa PEAKIMH, €CIU OJHO W3 UCXOJHBIX BEILECTB JAHO B BUAE PacTBOpa C
omnpeAeIEHHON MacCOBOM J0JIEH PAacTBOPEHHOTO BEIIECTBA WM JAaHO B M3OBITKE
(uMeeT TpUMeECH); MOJAU BBIXOJA MPOJAYKTa PEaKIUH; OOBEMHBIX OTHOIICHUMN
ra3os;

cOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEJIbHO IJIAHUPOBATH W TMPOBOJIUTH
XUMUYECKUNA  OSKCIepUMEHT  (IpOBEACHHE  peakudd  HOHHOTO  OOMeEHa,
MOATBEPIKICHUE KAYECTBEHHOTO COCTAaBA HEOPTaHMYECKHUX BEIIECTB, ONPEIEICHUE
Cpelbl pPacTBOPOB BEHIECTB C MOMOIIBI0 HMHAWKATOPOB, H3y4YEHHE BIIUSHUSA
pa3IUYHBIX  (AKTOPOB HA  CKOPOCTb XUMUYECKOW  peaklMW, pElICHHE
DKCIIEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamney u  «Hemeramne») ¢
coOJroicHreM TpaBuil 0€30MaCHOTO OOpaIieHusl ¢ BEIIeCTBAaMU U J1aOOPaTOPHBIM
obopynoBanueM, (opmynupoBarh 1elb  HCCIAEJOBaHUS, MPEJICTaBIATh B
paznuyHOM ¢dopMe pe3yabTaThl SKCHEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTb;



chOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIa MOJIB30BaHUS XUMHUECKOM
nocyno W yaboparopHeIM O0OpPyAOBaHUEM, OOpalieHUsl ¢ BEIIeCTBAaMU B
COOTBETCTBUU C MHCTPYKUHUSMHU IO BBINIOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTIBITOB, HKOJOTMYECKH 1e1eco00pa3HOro TMOBEACHHS B OBITY W TPYAOBOI
NEATEeIbHOCTU B IIEJISIX COXPAHEHUsI CBOETrO 3J0POBbS, OKpYKarolled MPUPOTHON
cpeapl M JOCTWXKEHHS €€ yCTOWYHMBOTO pa3BUTHSA, OCO3HAaBaTb ONACHOCThb
TOKCUYECKOIO JEHWCTBUS HA YKMBBIC OPraHU3MbI OIPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMAs cMmbIca nokaszarens [1JK;

chOpPMUPOBAHHOCT, YMEHHUH: OCYIIECTBISTh II€JICHANIPABICHHBIA IMOUCK
XUMUYECKON MHPOPMALMU B PA3IUYHBIX MCTOUYHHMKAX (HaydHas U y4yeOHO-Hay4yHas
auTepaTypa, cpelcTsa MaccoBoi uHopmanuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XMMHUYECKYIO0 MH(pOpMaIMio, repepadbarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C MTOCTaBJIECHHOUW yueOHOM 3amaucii.
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IPOBEPSIEMBIE HA EI'D 11O XUMHWUHU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
INPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHMUS

Kon
NMpoBepPsieMOro
TpeOOBaHUS

IIpoBepsieMble TpeOOBaHMSI K NPeIMETHBIM Pe3y/JIbTATAM OCBOEHUS
OCHOBHOI1 00pa30oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1

BJ'IaI[eHI/Ie CUCTEMOM XHMHUYECKHX 3HaHHﬁ, KOTOpas BKJIIOYACT:

1.1

OCHOBOIIOJIAralolye MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, U30TOIIbI,
3JIEKTPOHHAs 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE U BO30YXJEHHOE COCTOSHHUE aTroMa, HOH, MOJIeKya,
BaJICHTHOCTb,  JJIEKTPOOTPULIATENILHOCTb,  CTENEHb  OKHUCIJICHHS,
XUMHYECKasi CBs3b (G- M T-CBsI3b, KpaTHBIE CBA3M), THOpUAM3AIS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYecKass pemérka, MOJjb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, MOJSpHAsE KOHLEHTpAalus, pacTBOPHI
(MCTUHHBIE, TUCHEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIJIEPOIHBIN
ckener, (hyHKIMOHANbHAsI TpyNma, paguKai, U30Mephbl, CTPYKTypHas
dopmyma, u3oMepus  (CTpyKTypHas, reoMmeTpuyeckas  (IHcC-,
TPaHCU30MEpHS), TOMOJIOTMYECKHH psA, TOMOJIOTH, YIJIEBOJIOPOJBI,
KHCIIOPOJ- U a30TCOAEpXkKallie COCAUHEHUS, OMOJIOrMYECKH aKTUBHBIE
BemecTBa (yIieBObl, JKUPHI, OCTIKH), MOHOMED, MOJTUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCAMHEHUS, KPEKUHT, pUPOPMHUHT, TUIIHI
XUMHUYECKUX peaKkUUil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SHAOTEPMUYECKUE, PEaKIIMM MOHHOTO OOMEHa, TOMO- U T'€TepPOrCHHEIE,
oOpatuMble U HEOOpaTUMBIE), PACTBOP, 3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAs TUCCOLMAIUS, CTENEHb JUCCOLUALNY, OKUCIUTEb,
BOCCTAHOBUTEJb, JJIEKTPOJIM3, CKOPOCTh XUMHUYECKOM peakluu,

XUMUYECKOE PaBHOBECHE)

1.2

TCOpUN U 3aKOHBI (TCOpI/Ifl XUMHUYCCKOI0 CTPOCHHUA OPraHUYCCKUX
BemectB A.M. BytnepoBa, Teopus 3IEKTPOTUTHICCKON AMCCOIHAIINH,
[lepmonuueckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMHH, MUPOBO33pEHUYECKHE
3HaHMS, JIeKalFe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKUX SBICHHUM, COBPEMEHHBIC IMIPEACTABICHUS O CTPOCHUU

BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJISIPHOM YPOBHSX

1.3

MMpeACTaBICHUSA 0 MEXaHu3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOAUMHAMUYCCKUX u KHHETHYCCKUX 3aKOHOMEPHOCTAX ux




IMPOTCKaHUsA, O XUMHUYCCKOM PAaBHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOHOFI/I‘leCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHUU U
0e30ImacHOM HCIIOJIb30BaAHHUHU BaXKHEMIIINX HCOPraHUYCCKUX u
OpraHUYCCKUX BCHICCTB B 6BITy nu HpaKTquCKOﬁ ACATCIIBHOCTHU
YCJI0BCKa

1.5

oOue Hay4dHble MPUHIUIIBI XMMUYECKOTO MPOU3BOJICTBA (Ha MpHUMEpE
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, MepepaboTKH

He(PTH)

CdhopMHupOBaHHOCTH YMECHU BBISIBIISTH:

2.1

XapaKTCPHLBIC INpHU3HAKHU H B3aNMOCBA3b HN3Y4YCHHBIX HOH?ITI/IfI,
MNPUMCHATE COOTBCTCTBYIOINME IIOHATUA IIPU OIIMCAHUU CTPOCHHUA U

CBOICTB HCOPraHNYCCKUX U OPraHUYCCKHUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMMOCBS3b XMMHUUYECKNX 3HAHWUHM C MOHATHSAMHU U MnpeaACTaBJICHUAMHA
Apyrux npeaMEToOB IJId 0oJiee 0OCO3HAHHOI'O IMOHMUMAHUS U OOBICHEHUS

CYHIHOCTHU MATCPpHUAJIbBHOI0O CANHCTBA MUpPa

CdhopMHupoBaHHOCTH YMEHHS UCIIOIB30BATh:

3.1

HAaMMCHOBAaHHUA XHMMHYCCKHUX CO@I[I/IHCHI/Iﬁ MCKIAYHAPOIHOI'o COrO3a
TGOpCTH‘-IGCKOfI n nannaz{Hoﬁ XMW W TpHUBUAJIBHLIC Ha3BaHHA
BCIICCTB, OTHOCAIIMXCA K MHN3YYCHHBIM KJIaCCaM OpPraHu4Y€CKUux H

HCOPraHN4ICCKUX COEIUHEHUM

32

XMUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHUSI (POPMYJT HEOPTaHUUYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (OpMYJI OPraHMYECKUX BEILIECTB

CdhopMupoBaHHOCTH YMEHUS KJIACCU(DHITNPOBATE:

4.1

HCOPraHM4YCCKUE BCHICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHA H

KPUTCPpUU JIA KJ'IaCCI/I(bI/IKaHI/II/I H3y4YaCMbIX XUMHWYCCKUX 00BEKTOB

4.2

OpraHUYCCKUC BCHICCTBA, CaMOCTOATCIBHO BBI6I/IpaTL OCHOBAaHHUsA H

KpUTCpHUU IJI1 KJ'IaCCI/I(I)I/IKaLII/II/I N3Y4YaCMBbIX XUMHUUYCCKUX 00BEKTOB

4.3

M0 Pa3MYHBIM MPHU3HAKaM (YUCIIy W COCTAaBy pPEarupyroluX BEIIECTB,
TEIUIOBOMY J(QEeKTy peakluu, H3MEHEHHIO CTENeHEeH OKUCIICHUS

3JIEMEHTOB, OOPaTUMOCTHU PEAKIINH, YIACTHIO KaTaIN3aTopa)

CdhopMupOBaHHOCTh YMEHHUSI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) W HOHOB
XUMU4ecKkux anemMeHToB 1 — 4 nepuoaos [lepuoanueckoii cucremst J. 1.
MenpeneeBa 1 UX BaJICHTHbIE BO3MOXKHOCTHU, MCIOJb3YS MOHATUSA S-, p-,

d-311eKTpOHHBIE OPOUTAIH, SJHEPIeTUUECKHE YPOBHU




C(i)OpMI/IPOBaHHOCTB YMCHU OOBSICHATH 3aKOHOMCPHOCTU HU3MCHCHUS
CBONCTB XMMHYECKHUX 3JEMEHTOB U 06p3.3yeMLIX UMM COCOUHEHUH IO

Iepuoaam U rpyniam

C(I)OpMPIpOBaHHOCTB YMCHUA COCTABJIIATbL YpPAaBHCHUA XUMHUUCCKUX

peaKkui U pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIHUTEIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MOCPEACTBOM COCTABIICHUA

QJICKTPOHHOI'O 0anaHca dTUX peaKHI/Iﬁ

7.2

YPaBHCHHU peaKHI/Iﬁ PA3JIMYHBIX THIIOB;, IIOJIHBIC U COKpaH_[éHHBIC
YpaBHCHUSA peaKHI/Iﬁ HMOHHOI'O 06MCH8., YUUTBIBAsA yCJIOBH:, ITPU KOTOPBIX

OTHU pCaKIWH UAYT J0 KOHIIA

7.3

peakiuil THIposn3a, peakuuid KOMILJIeKcooOpa3oBaHUsS (Ha INpuMepe

THAPOKCOKOMIIJICKCOB TUHKA U aJ'IIOMI/IHI/IH)

CdhopMupoBaHHOCTH YMEHUS MTOATBEPHKIATh!

8.1

Ha KOHKPETHBIX IpUMepax XapakTep 3aBUCUMOCTH pPEaKIMOHHOU
CIOCOOHOCTH OpPraHWYEeCKHX COEJAWHEHUH OT KPaTHOCTH U THUIIA
KOBaJIEHTHOM CBSI3U (G- U M-CBS3M), B3AUMHOT'O BIMSHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOCHHOCTEH pean3alun pa3InyHbIX

MEXaHU3MOB IIPOTEKAHUS PEAKIIUI

8.2

XapaKTCpHBIC XUMHUYCCKUC CBOMCTBA BCHICCTB COOTBETCTBYIOLIIUMHU

AKCIIEPUMEHTAMH U 3aIACSIMU YPABHEHUM XUMHUUYECKUX PEAKIINI

CdhopMupoBaHHOCTH YMEHHMSI XapaKT€pU30BaTh COCTaB M BakKHeEiIIne
CBOWMCTBAa BEIECTB, MPUHAUICKAIIMX K ONpeneiaEHHBIM KjlaccaM U
rpynmnam coeMHEeHHUH (MIPOCThIe BEIIECTBA, OKCU/IBI, THUPOKCHIbI, COJIH;
YTJIIEBOJIOPOIbL, MPOCTHIE 3(PUPBI, CIUPTHI, PEHOIIbI, AJIbJETUIbI, KETOHBI,
KapOOHOBBIE KHUCJOTBI, CIOXKHBIE AI(UPBI, XKUPbHI, YTIEBOAbI, aAMHUHBI,

aMUHOKHCIIOTHI, O€JIKN)

10

C(I)OpMHpOBaHHOCTB YMEHHA IIPOBOAUTH paC‘{éTLI 0o XHUMHYCCKUM
cbopMleaM U YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ C HCIIOJBb30BAaHUEM

(bu3HYECKUX BETUYHH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, SCIIH OJTHO
M3 UCXOJHBIX BEIIECTB JaHO B BUJIE PACTBOPA C OMPEICIEHHON MacCOBOM

JIOJIEH pacTBOPEHHOTO BEIIECTBA MJIHM IaHO B U30BITKE (MMEET IPHUMECH )

10.2

MacCOBOM MM 0OBEMHOM JIOJIH, BBIXOAA MPOAYKTA PEAKIIHH

10.3

TerIoBoro ¢ dexra peakui

10.4

00BEMHBIX OTHOIIEHUH Ia30B

10.5

M0 HaXOXKJICHUIO XUMUIECKOM (1)0pMy.TI]':>I BCIICCTBA




11

BJ'IaI[eHI/Ie CUCTEMOI 3HaHHU O MCTOJAaX HAYYHOI'O IMO3HAHUA SIBJICHUI
IMpHUPOALI, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKaX U YMCHUC IPUMCHSITH
OTHU 3HAHUA IPH ISKCICPUMCHTAIbBHOM HCCICOOBAHMU BCUICCTB M IJId
OOBICHEHHS XHUMHUYECKUX ﬂBHeHHﬁ, HUMCHOIINX MECTO B IIpUpPOAC,

HpaKTquCKOﬁ JCATCIIBHOCTU YCJIOBEKA U B HOBCG}IHGBHOﬁ KHU3HN

12

CdhopMupoBaHHOCTh YMEHHUS MPUMEHSTH (MCIONB30BATh) 3HAHUS O
COCTaBe W CBOMCTBaX BEHIECTB JUISI IKCIEPUMEHTAIBLHOM MPOBEPKHU
TUIOTE3 OTHOCHUTENIbHO 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYECKHX
peakuMii W TMPOTHO3UPOBAHHS BO3MOXKHOCTEH MX OCYIIECTBICHUS,
CUCTEMHBbIE XUMHYECKUE 3HAHUS ISl OOBSICHEHUS U MPOTHO3HPOBAHUS
SBJICHUM, HMMEIOIUX ECTECTBEHHOHAYUYHYIO MHPUPOAY; Uil HPUHATHUSA

IrpaMOTHBIX peH_IeHI/Iﬁ HpO6J'IeM B CUTYyalUsX, CBA3aHHBIX C XUMHEH

13

CdhopMupOBaHHOCTh YMEHHS IUIAHUPOBATh M MPOBOAUTH XMUMHUYECKUN
OKCIEPUMEHT (IOJYyYEHUE MU HM3YyYEHHE CBOWCTB HEOPraHUMYECKUX U
OpPraHMYECKHX BEIIECTB, KauyeCTBEHHBIE pEAKLIUU YIJIEBOJAOPOJOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOJCOJEPKALIMX OPraHUUYECKHX BEILECTB,
peuieHue AKCIEPUMEHTATBHBIX 3a1a4 no pacro3HaBaHUIO
HEOPraHMYEeCKUX M OPraHWYEeCKHUX BEIIECTB) C COOJIIOJIEHHEM MpaBHII
Oe3omacHoro  oOpalieHHs C  BEmIECTBAMH U JTaOOpPaTOpPHBIM
o0opynoBaHueM; (HopMyJIUpoOBaTh LEIH MCCIEI0BAHUS; PEICTABIATh B
pa3nuyHOi QopMe pe3ysbTaThl JKCHEPUMEHTAa, aHaJIW3UpOBaTh U

OLCHUBATh UX JOCTOBCPHOCTH

14

CdhopMUpPOBaHHOCTh YMEHHMSI OCYIIECTBIIATH IIeJICHAIIPABICHHBIA TOMCK
XUMHYECKON MH(POPMALINHY B pa3IMYHbIX HICTOYHUKAX (HAy4YHAs U y4eOHO-
Hay4Has JTUTepaTypa, CpeICTBa MacCOBOM nH(popmanuu, cetb UIHTEpHET 1
JIpyrue), KPUTHYECKH aHAIU3UPOBaTh XUMHUYECKYI0 HH(POpPMALHUIO,
nepepabaTbiBaTh €€ W MCIOJB30BaTh B COOTBETCTBUHU C MOCTaBICHHOM

y4eOHOM 3aaueit

15

CdhopMHupoBaHHOCTH yMEHHUS NPOrHO3MPOBAaTh, aHAJU3UPOBATH U
OLICHMBaTh MH(OPMAIUIO C MO3UIUH SKOJOTMYECKOM Oe30MmacHoCTH
MOCJICJICTBUI OBITOBOM W MPOW3BOJCTBEHHOW NEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOW ¢ TmepepaboTKOil BemecTB; c(HOPMUPOBAHHOCTH YMEHUMN
OCO3HaBaTh  ONACHOCTb  BO3JCHUCTBUSA HA  JKUBbIE  OpPraHU3MBI
ONpENENEHHBIX BEUIECTB, IOHMMAas CMBICI II0Ka3aTesas IPeaesIbHOU
JIOTTyCTUMOM KOHLEHTpAallMi, M TOACHATh Ha IpUMepax CIoCOObI
YMEHBUIEHUS U IPEAO0TBpAILEHUs MX BPEIHOIO BO3/IEHCTBUS HA OPTraHU3M

YCI0BCKa




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
IO XUMHU#Hn

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUA

TeopeTnueckre OCHOBBI XUMHUU

1.1

Crpoenne BemecTBa. CoBpeMeHHass MOJIelb CTPOEHUs! aroma. Pacrpenenenue
AJIEKTPOHOB IO SHEpPreTuueckuM ypoBHsAM. Kiaccudukanus XUMHUYECKHUX
sneMeHToB. OCOOEHHOCTH CTPOCHHS SHEPTeTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
snemMeHToB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAS

KOH(bI/Il"ypaI_II/IH aroma. BameHTHsble QJICKTPOHBI

1.2

Ilepuomuueckass cucrema xumudyeckux dnemeHtoB .M. Menzaeneesa.
@usnueckuii cmbicn [lepuognueckoro 3axkoHa J[.M. Menneneesa. Ilpuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB J3JIEMEHTOB W HMX COEAUHEHUN IO
nepuoAaM W TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB IIPOCTHIX

BCHICCTB, BOOAOPOJHBIX COG[[I/IHGHI/Iﬁ, BBICIINX OKCHUOOB U THIPOKCUIOB

1.3

BamenTHOCTE. :‘)HGKTpOOTpI/IHaTCJ'ILHOCTB. CreneHb OKUCICHUS

1.4

Bunbr xumudeckon cBsi3u (KOBaJEHTHAsl, MOHHAs, METANIMUECKas, BOJOPOAHAS)
1 MeXaHH3MBbI €€ 00pazoBanus. MexMONEeKyIsIpHBIE B3auMoeiicTBus. BemecTsa
MOJIEKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOEHHS. THUIBl KPUCTALUIMYECKUX

peHléTOK. 3aBHCHMOCTD CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHH‘{eCKOf/'I peHléTKI/I

1.5

Xumudeckass — peakuus.  Kimaccudukamus — XMMHUYECKHX  peaklUid B

HEOPraHUYECKOW U OPraHUYECKON XUMHUHU. 3aKOH COXPaHEHUS MAacChl BELIECTB

1.6

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IHMYHBIX (PaKTOPOB

1.7

TennoBbie 3¢ (HeKTh XUMUYECKUX peakinid. TepMOXUMUYECKHE YPaBHEHUS

1.8

O6paTI/IMBI€ PCaKInu. Xumudeckoe PaBHOBECHC. (DaKTOpLI, BIMAOIIMEC Ha

COCTOsIHME XMMHUYecKoro paBHoBecus. [Ipunuun Jle llarense

1.9

3HeKTpOHI/ITI/I‘leCKaH Jucconuanus. CunbHBIE B clTa0bIe OJICKTPOJIUTHI. Cpeﬂa
BOJHBIX PaCTBOPOB BCHICCTB: KHUCJAA, HeﬁTpaJ’IBHaH, mecJa04YHas. CremneHp

Jucconuanuu. Peakiiyuu HOHHOTO oOMeHa

1.10

IMuaponus coneit. Monnoe mpousseneHue Bojbl. Bogopoausiii nmokasarens (pH)

pacTBopa

Croco0b! BEIpaKCHUSI KOHIIEHTPALUU PACTBOPOB: MAcCOBast J0JIs1 pAaCTBOPEHHOTO
BEIIECTBA, MOJSpHAs KOHUEHTpanus. HacbllleHHble W HEHACHIIIEHHbIE

pacTBOPBL, pacTBOPUMOCTh. Kpucrammoruaparsl

1.12

OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIE peakiiuu. [loBeneHne BEIIeCTB B Cpeuax C

pa3HbIM 3HaueHreM pH. MeTo bl a51ieKTpoHHOTO OanaHnca




1.13

DJIeKTPOIIN3 PacTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTraHUUECKON XUMUU

2.1

KJ'IaCCI/I(I)I/IKaI_II/IH HCOPraHUYCCKUX COCIUHEHU. HOMeHKHaTypa HCOPraHUYCCKUX

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEWUIMX METAJIOB (HATPHWM, Kaluh, KaJbIUH,
MarHuii, amOMHHHUH, [IHHK, XPOM, Kelie30, MeIb) U HX coeauHeHuiu. OOmme

CII0COOBI IMOJIYUCHUSA MCTAJJIIOB

23

XYUMHUYECKHE CBOMCTBA Ba)KHEUIIUX HEMETAIOB (TajlOT€HOB, CEpbI, a30Ta,
dochopa, yraepoga W KpeMHHS) M UX  COCIMHEHUH  (OKCHIOB,

KHCIIOPOACOAEPKAIINUX KACTIOT, BOJOPOJAHBIX COCTUHEHU )

24

I'eneTndeckas CBI3b HCOPraHM4C€CKUX BCUICCTB, IPUHAMICKAIIUX K pa3JIMYHBIM

Kj1accaM

2.5

#HHPar###  nenTudukanus HeopraHnuecKux coequHennii. KauecTBeHHBIE

pP€aKIr Ha HCOPTraHNYCCKHUE BEIIECCTBA U HOHBIL

OCHOBBI OPraHMYECKON XUMUU

3.1

OcCHOBHbBIE TIOJIO)KEHHSI TEOPUU XHUMHUYECKOTO CTPOEHHUS OpPraHMYeCKHX
coenquHeHuit A.M. bytiepoBa. YTiiepoaHblii CKEJIET OpraHu4eCKOW MOJICKYIIbI.
KpaTHoCcTh XMMUYECKON CBS3U. S- M DP-CBS3U. Sp3-, sp2-, Sp-TUOpUIN3ALUU
opOuTasell aTOMOB yriiepojia. 3aBUCUMOCTh CBOWCTB BEUIECTB OT XHMHUYECKOTO

CTPOCHUA MOJICKYJIL. I'omomoru. I'oMonornyeckuit pAA. I/I30Mep1/1;[ " U30MCPLBI

3.2

[Tonstue o  QyHkuMoHanbHOM  rpymme. OpHeHTauuoOHHBIE  3PPEKTHI

3aMeCTUTEIIEN

33

[IpencraBnenne o KiaaccUpUKAIMU OpPraHWYECKUX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COCAMHEHUM (cUCTeMaThuecKkas) M TPUBUAJIBHBIC Ha3BaHUS

BaKHEHIITNX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPIraHNYCCKHUX BCUICCTB

34

CBoOoAHOpaAUMKANbHBIE W HWOHHBIA MexaHuU3Mbl peakuuu. [loHsTHE O

Hykseoduie u nektpoduiie. [lpasuno MapkosHukosa. [Ipasuio 3aiinesa

3.5

AnkaHbpl. XMMUYECKHUE CBOICTBA aJIKaHOB: TaJOr€HUPOBAaHUE, JAETHAPUPOBAHUE,
TEPMHUUYECKOE pa3JIOKEHUE, KPEKUHI, Hu3oMmepusauus, ropernue. Ilomydyenue
ankanoB. lluxioankanpl. Crenupuka CBOMCTB LHKIOATKAHOB C  MaJbIM

pa3MepoM 1ukIa. Peakiiny npucoeJuHeHUs U paJuKalbHOTO 3aMEeLICHUS

3.6

Ankenbl. XMMHYECKUE CBOWCTBA: pEeaKIMU NIPUCOEIUHEHUS (TaJOTeHUPOBAaHNUE,
TUAPUPOBAHUE, TUAPOTaJOreHUPOBAHUE, TUApPATALUsl), TOPEHUs, OKUCIECHUS U
nosruMepusanuu. llpomblieHHble U J1aOOpaTOpHBIE CIOCOOBI  MONYYEHHS

AJIKCHOB

3.7

AJ'IK&)II/IGHI)I. XUMHUYECKHE CBOICTBa AJIKAAMCHOB: pCaKuun MNPUCOCANHCHUA

(ruopupoBaHHe, TajJOreHUPOBaHUE), TOpeHUs] U mnoiumepusanuu. llomydeHue




AJIKaJUCHOB

3.8

AnknHBl. XUMHYECKHE CBOMCTBA: peakuun MpUuCOCANHCHUA (FaHOFCHI/IpOBaHI/IC,
TUAPHUPOBAHUEC, TUApaTanusd, FI/I,Z[pOFaJIOFCHI/IpOBaHI/Ie) Kak croco0 MOJIyUCHUA
MNOJIMMCPOB U ApPYTIHUX IIOJIC3HBIX IPOAYKTOB. Peakiuu 3amernieHus. FopeHHe
All€THUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOTO IIJIIAaMEHU JIS1 CBAPKWU U PE3KU

MCETaJIJIOB. HpI/IMeHeHI/IC allCTUJICHA

3.9

ApeHbl. XUMHUYECKHE CBOWCTBa O€H3071a: peakIUu 3JIEKTPODUIHLHOTO
3aMellleHus, TMPUCOeNUHEHHs (TUIpPUpPOBaHUE, TralloreHupoBanue). Peakius
ropeansi. OcOOEHHOCTH XMMHYECKUX CBOMCTB Tonyona. [lomydenue OeH3oua.
OcoOeHHOCTH XMMHYECKUX CBOMCTB ctupona. [lomumepusauus cTUpoa.

CnocoObl IMOJIYUYCHUSA U IPUMCHCHUC ApOMATUUCCKUX YTIICBOAOPOAOB

3.10

Cnuptel.  IlpenenbHble  OIHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBa:
B3aUMOJICHCTBHME C HATpUeM KaK CIOcOo0  YCTaHOBJICHUSA  HAJIWYHS
THIPOKCOTPYNIBI, C  TaJOTeHOBOJOPOJAMH KAk  CHOCO0  MOJydyeHHs
pacTBOPUTENEH, BHYTPU- U MEXKMOJIEKYJISIpHAS Aeruaparanus. Peakuus ropeHus.
[Tonydyenue oTaHONA: peakius OpPOKEHUS TIIOKO3BI, THIpaTanus STUJICHA.
OTUJIECHITIMKONb U TIIMLEPUH KaK MPEACTABUTENN MPEAEIbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

®eHon. XuMmHuueckue cBOilCcTBa (eHona (peakiuu ¢ HaTpueM, T'HIPOKCHUAOM

HaTpus, Opomom). [lonyuenue penona

3.12

Anprernapl. XMMUYECKHUE CBOWCTBA NPEACIBHBIX albJIETHI0B. T'MIPUPOBAHUE;
KAayeCTBEHHbIE pPEaKIMHM Ha KapOOHWIBbHYIO TpyHmy (peakius «cepeOpsHOoro
3epkaniay, B3aumozeicteue ¢ ruapokcuaoM Meau (II). Iomyuenue npenenbHbIx
albJIETU/IOB: OKHUCIEHUE CIHUPTOB, TUApaTalus aleTUIeHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH pPCakKn OKHUCJICHUA alICTOHA

3.13

KapGonoBbie KHCIOTBL. XHUMHYECKHE CBOMCTBA MPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. OCOOEHHOCTH XMMUUYECKUX CBOMCTB MypPaBbUHON KUCIIOTHI.
[lony4yeHue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CHUPTOB, aIbIAETUAOB. BbhICIME mpenebHbIE U

HECTIPCACIIbHBIC Kap6OHOBBIe KHCJIOThI

3.14

Cnoxubsie 3¢upsl u  xkupbl. CrocoObl TOMYyYeHHUS CIOXKHBIX S(PHUPOB.
O6patumocTs peakiuu dTepudukanuu. [IpuMeHeHne croXHBIX 3(OUPOB B
NUIIEBOH M MappOMEpHON HPOMBIILICHHOCTH. JKUPBI KakK CIOXKHBIE 3(UPHI
[JIMIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWCTBA YKHPOB:
TUPUPOBAHUE, OKHCIEHHE. [ MIposin3, WM OMBUICHHE, YXHPOB KaK CIOCO0
MPOMBIIIICHHOTO TIOJMYYESHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBITA Kak

COJIM BBICHINX Kap6OHOBBIX KHCJIOT

3.15

XUMHUYECKHE CBOMCTBA TJIFOKO3HI: peakuunu C y4aCTUCM CIHUPTOBBIX U




aNbJETHIHON TPYNNI M MOJIOYHOKHCIOe OpoxkeHue. [IpumeHeHue TiroKo3bl, e€
3HAYCHHUE B KUZHEACATEILHOCTH Opranu3mMa. Jlucaxapuapl: caxaposa, MajabTo3a.
BoccranaBnmuBaromme ¥ HEBOCCTAHABIMBAIOIIME Jucaxapuibl. | maponmu3
nucaxapuioB. [lomucaxapuasl: kpaxmai, THKOTeH. CTpOCHHE MaKpOMOJIEKYJT
KpaxMaja, TJIMKOTeHa | IIeJUTI0NI03bl. DU3MYEeCKHe CBOWCTBA Kpaxmaia |
[EJUTI0NI03bl. XUMHUYECKHE CBOMCTBA Kpaxmania: TUIPOJIHM3, KayecTBEHHas
peakuusi ¢ MOJOM. XMMHUUYECKHE CBOMCTBA LIEJUTIOJIO3bI: THAPOJIU3, TOJyUeHUe
sa¢upoB memwmono3bl. [loHSATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBINA MIEIK)

3.16

AMUHBL. AMUHEBI KaK OpTraHNYCCKHUEC OCHOBAHUA: PCAKIIUHU C BO,Z[OI>’I, KHCJI0TaMu,
pcakuusa TOpCHUA. AHUIMH Kak npeaACTaBUTCIIb aAPOMATHYCCKUX AaMHUHOB.
XUMHUYECKHE CBOMCTBAa aHUIIMHA: B3aUMOJICHCTBHE C KHUCJI0TaMu, 6p0MHOI>i
BO,I[OfI, OKHCJICHHUC. HOJ'Iy‘-ICHI/Ie AMHUHOB aJIKMJIMPOBAHUCM adMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPONU3BOJHBIX YITICBOJOPOAOB

3.17

AMUHOKHCIIOTBI U OeNnKu. AMHUHOKHCIOTHI Kak aM(OTEpHBIC OpraHUYECKHe
coenuHeHus. OCHOBHbIE aMHHOKHUCIOTHL, OOpasyionme Oenku. XUMHYECKHe
CBOMCTBa OEJIKOB: THAPONU3, JACHATYpallMs, KAYeCTBEHHBIE (IIBETHBIE) PEaKIIUU

Ha OeJIKu

3.18

CrpoeHrue M CTPYKTypa MOJMMEPOB. 3aBHCUMOCTb CBOMCTB IOJUMEPOB OT
cTpoeHus Moyiekyl. OCHOBHBIE CIOCOOBI TMONYYEHHS BBICOKOMOIIEKYISPHBIX
COCIMHEHUI: PEeaKkIuu MOTMMEPHU3AIMU U ToNUKOHIeHcanuu. Knaccudukamus

BOJIOKOH

3.19

#i#Par## nentuukanys opraHn4eckux coequHeHui. Pemenue

SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHUC OPraHUYCCKUX BCUICCTB

3.20

I'eneTnueckas cBA3b MECKIY KilIaCCaMH OPraHN4Y€CKHUX COC,Z[I/IHGHI/Iﬁ

XUMHUSA U KU3HD

4.1

XuMusi B TOBcenHEBHOM >ku3HH. [IpaBunma Oe3omacHOi pabOThI C EAKUMHU,

TOPHOYMMHU U TOKCUYHBIMH BCHICCTBAMHU, CPECACTBAMU OLITOBOM XUMUH

4.2

XUMUS U 310pOBbE. XUMUS B MEIULIMHE. XUMUS U CEJICKOE X031l CTBO. XUMUS B
MPOMBIIIICHHOCTA. XUMHS U DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HEDTIHOM
rasbl, IX COCTaB M ucnojb3oBanune. CoctaB HepTH U e€ nmepepaboTka (MpUPOTHBIE

HMCTOYHUKH YTIIEBOJOPOJIOB)

4.3

XUMHUSL U DIKOJIOTHSA. XHMHUYECKOE 3arpA3HEHUE OKPYKAWILIEH Cpelbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbl, aTMocdepbl, (Gropbl U (GayHbl OT
XUMUYECKOro 3arpsisHeHusa. [IpoOnema OTXOM0B MU TMOOOYHBIX MPOJYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKHU DHEPTHUU

4.4

OO0mye mpencTaBIeHUs] O MPOMBIIUICHHBIX CIOCO0aX IMOTYyYEHHUS] XUMUUYECKUX




BEIIECTB (Ha MpuUMepe MPOU3BOJACTBA aMMHUaKa, CEpHOM KHUCIOThI). UEpHas u
nBetHass  Mmetamryprus. CTeKI0 W CHUJMKaTHas  MPOMBIIIICHHOCTb.

[IpombiiuienHass  opranuyeckass  xumus.  Cplpp€  UIsI  OpraHUYEcKOM

MPOMBIIUICHHOCTH
5 Tuns! pacu€THBIX 33134
51 Pacuérel Macchl BeecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce WM 00bEMY OJIHOTO U3 YUaCTBYIOUIMX B PEaKI[MU BEIIECTB
5.2 Pacuérsl TemioBoro adekra peakuuu
53 Pacy€Tpl 00bEMHBIX OTHOIICHHH Ta30B IPU XUMHYECKUX PEAKIIHIX
54 Pacuérsl Macchl (00bEMA, KONMUECTBA BEIIECTBA) IPOJYKTOB PEaKLUU, €CIU
' OJIHO M3 BEIIECTB JJaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbr MmaccoBoi i 00BEMHON JTOJIM BBIXOA MTPOAYKTA PEAKIIUH OT
' TEOPETUYECKHU BO3ZMOMXKHOTO
Pacuérer macchl (00b€Ma, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITH OJHO
5.6 13 BEILECTB JIaHO B BUJIE PAcCTBOPA C ONMPEACIEHHON MacCOBOM J0JIei
pPacTBOPEHHOTO BEIIECTBA
57 Pacy€Thl ¢ uCmonbp30BaHUEM MOHITUH «MaccoBasi 10JIsD», «MOJISIpHAs
' KOHLIEHTPAIUsD», KPACTBOPUMOCTH
Haxoxnenue MoneKyIsapHOi GOpMyITbl OpraHUIECKOTO BEIECTBA 10 €ro
5.8 MJIOTHOCTH U MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM 110

MPOJIYKTaM CrOpaHHs




YUYEBHO-METOJANYECKOE OBECIIEYHEHUME
OBPA3OBATEJIBHOI'O ITPOLOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

1. Xumus: 10 xnacc: yueOHuk: Yrinyonenusiii yposens /B.B.Epemun, H. E.Ky3pmenko,
B.1. Tepenun,A. A. [Ipo3nos, B. B. JIynun; noxa pen.B.B.JIynuna.-8-e uzn., creopoetur.-M.:
[Ipocsemenue, 2021. — 446, [2]c.:um.

2. Xumus: 11 knacc: yueOnuk: YrinyOneHHbI ypoBeHb: 11 knacc: yueObnuk /Epemun B. B.,
Kyssmenko H. E., Tepenun B. U., [lpo3nos A. A., Jlynun; nox pexa. B.B. Jlynuna.- 7-e uzn.,
crepeotut.- M.: [lpoda, 2022.-480 c.: u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [{OK https://myschool.edu.ru/
Poccuiickas anexTponHas 1mkosia https://resh.
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