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MOSACHUTEJBHASA 3AIIKNCKA

PabGouass mporpamMmmMa 10 XUMHUM Ha YPOBHE CpeIHEro o0Omero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanpHOTO 3aKoHA OT 29.12.2012 No 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npencraBneHHbix B PefepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctraHmapte COO, ¢ yu€tom Konmenmmm mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oeneparuu Ha nepuoy 10 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YPOBHE YIIIYOJIEHHOTO M3Y4YEHHUS! 3aHMMAeT Ba)XKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus ywamuxcsi 10-11 xmaccoB. W3yuenue
npeaMera, peaausyeMoe B YCIOBUSIX JTU(PdEepeHIIMPOBaHHOTO, MPOPUILHOTO
oOydeHusi, MpU3BaHO oOecmeunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOJITOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO /IS aJaNTalliid X K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COIUYME, a TAKXKe JIJISl POIOHKEHUST 00yUeHUS
B OpraHu3anusx npodecCuoHaILHOTO 00pa30BaHUs, B KOTOPHIX XUMUS SIBISETCS
OJTHOM M3 IPUOPUTETHBIX JUCITUTUIHH.

B nporpamme mo XMMHM Ha3Ha4Y€HHE MpeaMeTa «XUMHs» MOTy4YaeT MOAPOOHYIO
UHTEPIPETALNIO B COOTBETCTBUU C OCHOBoOIoOMararoummu nosnoxenusimu ®I'OC
COO o0 B3auMOOOYCIIOBIICHHOCTH II€JIeH, COJIep KaHusl, pe3yIbTaTOB O00yUYeHUs U
TpeOOBaHMII K YPOBHIO NOJATOTOBKM BBIMTYCKHUKOB. (CBHIIETENBCTBOM TOMY
SIBIISIFOTCS CJIEAYIOIINE BBITIOTHAEMBIEC TPOTPaMMO MO XUMUHU (HYyHKITUU:

. MH()OPMAIMOHHO-METOANYECKAs, peanu3alusi KOTOpol oOecrneynuBaeT
NOJTyYeHHUE TPEACTABICHUS O LIEJsAX, COJEpKaHuU, OOIIel cTpaTernu oOydeHus,
BOCIIUTAHUSA U PA3BUTHUS, OOY4alOUIMXCS CPEICTBAMU MpeaMeTa, W3y4aeMoro B
paMKax KOHKPETHOTO poduIs;

. OpraHu3alMOHHO-TNIAHUPYIOIIasi, KOTOpasi MpelyCMaTpPUBAET ONpEIeTICHUE:
NPUHIMIIOB CTPYKTYPUPOBAHHUA M IOCJIEIOBATEILHOCTH M3YYEHHS] Y4eOHOro
MaTepuaia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €0 XapaKTEPUCTHUK; MOIXOJO0B K
(OpMHUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJISI M OLIEHKU 00pa30BaTeNIbHBIX
JOCTHXKEHHM, 00yJaroluxcsi B paMKax MTOrOBOW arrecTtauuu B (opme eIHHOro
roCyAapCTBEHHOTO 3K3aMEHa 110 XUMHUH.

[Iporpamma aJist yriyOJI€HHOTO U3YUEHUST XUMUU:

. yCTaHaBJIMBAET HHBAPUAHTHOE MPEIMETHOE COJEpKaHUe, 00s3aTeabHOEe IS
U3Y4YCHUSI B paMKax OTIACIBbHBIX MpoduieH, mpeaycMaTpuBaeT pacipeneiieHue 1
CTPYKTYPHUpOBAaHME  €ro IO  KJaccaMm, OCHOBHBIM  COJEpKaTeIbHbIM
JUHUSIM/pazsiesiaM Kypca;



. na€T MPUMEPHOE pacipeiesieHne yueOHOro BpeMEeHH, PEKOMEHIYEMOTO ISt
U3YYEHUS OTIEIBHBIX TEM;

. npegaraeT  MPUMEPHYIO  MOCJIEIOBAaTEIbHOCTh  M3YYCHHS]  y4eOHOTO
Marepuaia ¢ Yy4€TOM JIOTUKM TOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

. JAET METOIUYECKYIO0 HHTEPIIPETALIMIO LIEJIEH U 3a/1a4 U3YUYEHUS IpeIMeTa Ha
yIIyONIEHHOM YPOBHE C yYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
oOmero  o0pa3oBaHMs, COJEP)KATEIBHOM  XapaKTEPUCTUKHU  IUIAHUPYEMbBIX
pe3yibTaTOB OCBOCHUS OCHOBHOM 00pa30oBaTEeIbHON MPOTrpaMMBbl CPEHETO 00IIEro
oOpa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKE C yU4ETOM
OCHOBHBIX BHJOB Yy4€OHO-TIO3HABAaTEIbHBIX JEHCTBUA OOydaromerocs 1o
OCBOCHHIO COJIEpP KaHMs IIPEeIMETA.

[Io BceM Ha3BaHHBIM TO3UIUAM B IMporpaMme MO XUMHHU MPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOYYEeHHMEM XHUMUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMH» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENEHAThCS B COOTBETCTBHUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBercTBHM ¢ KoHUENTyanbHbIMU MOJOXKEHUIMH PI'OC COO o HazHaueHUn
peaMeToB 0a30BOro U yriayOJEHHOTO YPOBHEH B cucteme auddepeHIIMpOBaHHOTO
oOyueHusT Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs XHUMHS Ha YpPOBHE
yIIyONnEHHOTO M3Y4YEHMs HAIlpaBieH Ha pealnu3alMio IPEeMCTBEHHOCTH C
HOCIEAYIOUUM 3TarioM TMOJY4YeHHMs] XMMHYECKOTO 00pa3oBaHUS B paMKax
U3Y4YEHUS! CHELHAIbHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKUX AUCIMUIUIMH B
BY3aX M OpraHu3alMsIX CPEeIHEro NpoPpecCuoHaIbHOrO 00pa3oBaHus. B 3Toil cBA3n
u3ydeHue mnpeaMera  «XUMUS»  OPUEHTUPOBAHO  IPEUMMYIIECTBEHHO  Ha
paciiupeHre U yriayOJeHHe TEeOpeTUYECKOW U MPaKTUYECKOW MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIIMX ONPEAEIEHHBIA MPOPUIb 00yYeHHUsi, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUs] XUMHUYECKOro o0pa3oBaHUs B
OpraHu3alusx MNpopeccCuoHabHOrO o0pa3oBaHusa. Hapsgy ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (henepanibHON
oOpa3oBaTeIbHON MPOrpaMMbl  CPEIHETO OO0INero oOpa3oBaHUS H3yYCHHUE
npeaMeTra «XUMHs OPUEHTHUPOBAHO TAaKK€ Ha pElIeHHe 3aady BOCHHUTAHUS U
COLIMAJIBHOTO  pa3BUTHUA  oOydarouuxcs, Ha  (GOpMHUpOBAaHME Y  HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHMH palMOHATU3alMu y4eOHOro Tpyaa |
0000MIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOIMMX  MESKIUCIUIIINHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocraBnsitomiuMu - nipeAMeTa «XUMHUS» Ha YPOBHE YriayOJEHHOTO MU3Y4YEHUS
ABJIAIOTCS YIuIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeaeneHnn nmoaxoaoB K 0TOOPY U CTPYKTYpHOM



OpraHM3alMd COAEP)KAHUS STUX KYpPCOB B MPOTrpaMMe IO XHMHUHU 33 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOiaEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy conepxkaHusi KypcoB «Opranuueckas xumus» U «OOmas #u
HEOpraHWYeCcKas XHMHS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTteMa
3HAHMM MOJy4aeT ONpeNeTEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTHb CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAQUMTENILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHHUN HA OCHOBE PACIIUPEHUSA U YIITyOJIeHUS
NPEJICTAaBICHUNA O CTPOCHUH BEIIECTBA, XMMHYECKON CBS3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEaKIMi, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoAuHaMHMKH. M3yueHume mnepuoauueckoro 3akoHa u Ilepumommueckoit
CUCTEMBl ~ XHMHYECKHX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUS DPHEPTETUICCKUX U3MEHEHUH MpH €€ 00pa30BaHUU U
paspylIeHUH, a TaKKe C TOUKH 3pEHHUs MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUTIOB ~ peakuuid  JomojHseTcs  (GOpMUPOBAHHEM  MpeACTaBiIeHUH 00
ANEKTPOXUMHUYECKUX IpoIeccax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kxypce opraHmdeckoidl XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCJIMHEHUM ynemnsieTcs oco00e BHUMAHKUE BOMIPOcaM 00 3JEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJIEpKaHHE KYypCOB XUMHUHU YIIyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB OMPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MNpPEeIMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE TMpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJis KJIacCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh JJIEMEHTHl y4eOHOro marepuasnia mo ooOmed xumun. llpu wuzyuenun
IpeaMeTa B JIaHHOM Cly4yae akLUEHT OyJeT ciellaH Ha OOIIHOCTh METOJ0B
MO3HaHMs, OOIIHOCTh 3aKOHOB W TEOPUH B XUMHUM U B (PU3MKe: aTOMHO-
MOJICKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W HHEPTUU, 3aKOHBI TEPMOAMHAMHUKH, DJEKTPOJIM3a, MPEJCTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B TO xe BpeMs B copepKaHWH TpeaMeTa Ui KJIAaCCOB XUMHUKO-OMOJIOTHIECKOTO
npoduist OONBIMI yIeTbHBINM BeC OyJeT MMETh OpraHudeckas xumMus. B stom
cllydae MpeI0CTaBIsIeTCs BOZMOKHOCTD i 0oJiee 00CTOSITENFHOTO PACCMOTPEHHUS
XUMUYECKON OpraHu3alii KIETKH KaK OHOJIOTHYECKOW CHUCTEMBbI, B COCTaB
KOTOPOH BXOJIAT, K NMPUMEPY, TaKHE CTPYKTYPHBIE KOMITOHEHTBI, KaK JIUITHIBI,
Oenku, yrieBo/bl, HyKJIEMHOBBIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHHS O cOCTaBe
U CBOMCTBAaX MPEICTaBUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB CITyKaT



OCHOBOM 11 W3YYEHHS CYIIHOCTH TIPOIECCOB (POTOCHHTE3a, JIbIXaHUS,
NULIEBAPEHUS.

B mnmane ¢opMupoBaHHS ~OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayYHbIX
3HAHUM HW3y4YeHue MnpeaMera «XUMHs» Ha YIIIYOJIEHHOM YpOBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBI3SX C YYEOHBIMH TPEIMETaMH, BXOJSAIIUMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NpeaMeTb», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3ydenun yuyebHoro npeamera « XUMHs» Ha yriyOJIEHHOM YPOBHE TaKKe, Kak
Ha YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpazoBaHus (Ha 6a30BOM YpOBHE),
3aJa4eil MEepBOCTEIICHHON 3HAUYMMOCTU SBIsIETCS ()OPMUPOBAHHE OCHOB HAyKHU
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON AEATEIbHOCTH
YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. Pelienue 3Toil 3amaun
Ha YIYyOJIEHHOM YpOBHE M3YYEHUS NpEIMETa MPEArnojaraeT peain3auio TaKhxX
LejaeH, Kak:

. GopMHpOBaHHE TMPEACTABICHUI: O MaTEepUaIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylled pojid B 00ECHEUEHUU YCTOMYMBOTO Pa3BUTHS
4eJIOBEYECTBA: B PELICHUU MPOOJIEM SKOJIOTMUECKON, SHEPreTUYECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHHM HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB SHEPIHH, B OOECHNEUYEHUH PAUOHAIBHOTO MPUPOJONOIb30BAHMS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOMN
cpene;

. OCBOCHHME CHCTEMBl 3HAaHWM, JIEXKAIIUX B OCHOBE XUMHUUYECKOU
COCTABJISIIOLIEH  €CTECTBEHHO-HAyYHOMW KapTHUHBI Mupa: (DyHIaMEHTaJIbHBIX
MOHSATUH, 3aKOHOB U TE€OPUU XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  Pa3HbIX yPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TE€PMOJMHAMUYECKHX M KHHETHYECKHX 3aKOHOMEPHOCTSX
MPOTEKaHUSI XUMHUYECKUX pPEaKUUd, O XMMHYECKOM PAaBHOBECHM, PACTBOpAX U
JTUCHEPCHBIX cUcTeMax, OO0 OOMmMX HAayYHBIX MPUHLUUIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

. dbopMupoBaHue y o0yJaromuxcs OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUW NIl OOBSICHEHUS KIIFOYEBBIX
el u npoOjeM COBPEMEHHON XUMHUH, JUIsi OOBSACHEHHS W IMPOTHO3MPOBAHUS
ABJICHUN, UMEIONIMX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOIO pPEUICHUS
po0sIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, AaHAJIM3A U OLIEHKH C TO3UITUI
HKOJIOTUYECKON OE€30MacHOCTH TOCIEACTBUNH OBITOBOM U TMPOU3BOJCTBEHHOMN
JNEATEIBHOCTH  YEJIOBEKA, CBSI3aHHOM C  XMMHYECKMM  IPOU3BOJCTBOM,
HCIIOJIb30BAaHUEM U TIEPEepadOTKOM BEIIECTB;



. yrayOJeHrne IpeICcTaBIeHUd 0 HAYYHBIX METOJ[aX MMO3HAHMS, HEOOXOAMMBIX
JUIsl TIPUOOPETEHUST YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIICCTB M OOBSICHEHUS
XUMUYECKUX SBJICHUH, WMEIOMUX MECTO B TMPHUPOJE, B MNPAKTHUYECKOU
JeSATEIbHOCTH U NTOBCETHEBHOM KU3HHU.

B mnnane peanuzanuu nepBOOYEPEAHBIX BOCHHUTATENBHBIX U Pa3BUBAIOLIUX
(GYHKIMI 1I€JIOCTHOM CHUCTEMBI CpelHero ooiiero oOpa3oBaHUS TpPU H3YyYCHHUH
npeaMera «XUMHs» Ha  yIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJIbHOCTh
MPUOOPETAIOT TaKUE LIETU U 3a7a4l, KaK:

. BOCIUTaHUE YOKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN MIPUPOIbI, YBAKEHUS
K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX W MPUKIAJHBIX MCCIETOBAHUMN
B XUMHH, (OpMHUpPOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

. pa3BUTHE MOTHBAllMM K OOYYEHHUI0O U I[IO3HAHHUIO, CIOCOOHOCTEM K
CaMOKOHTPOJII0O ¥ CaMOBOCHHUTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETOBEUYECKUX
LICHHOCTEH;

. pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
criocoOHocTel oOydaromuxcs, GopMUpOBaHUE Y HUX CO3HATEIBLHOI'O OTHOILICHUS K
caM000pa30BaHUI0 W HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEITHOM
poecCUOHANbHON U OOIIECTBEHHOM JAESATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

. dbopMHpOBaHWE YMEHHA W HAaBBIKOB Pa3yMHOTO MPHUPOIOTOIb30BaHUS,
pPa3BUTHE SKOJOTUYECKOW KYJbTYphl, NPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKON JEATETHHOCTH.

OO61iee 4McI0 4acoB, MPENYCMOTPEHHBIX JJI U3YUYCHHUS XUMHUU HA YTIIyOJIeHHOM
YPOBHE CpEeIHETO 00IIero oopa3oBanus, coctabiser 374 daca: B 10 kmacce — 204
(6 yacoB B Hezemo, T. €. 3 yaca B HeACNIO 3a cuéT obs3arenbHoi yact GOIT COO
u 3 wyaca B Hememo 3a cuér DOIl COO, dopmupyeMoit ydacTHHUKaAMU
oOpasoBaTenbHbIX oTHOIIeHUH), B 11 kimacce — 170 (5 wacoB B Hemento, T. €. 3 yaca
B Henelo 3a cuét oos3areabHor yactu POII COO u 2 yaca B HEOEHIO 3a CUET
OOIT COO, popmupyemMoit yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIIECHUMN ).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI opraaneCKoﬁ XUMHUH.

[IpeameT u 3HaUEHHE OPTAHUYECKOW XUMUH, IIPEJICTABIIEHNE O MHOT00O0pa3un
OpPraHUYECKUX COCIUHEHUN.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJIepo/ia: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMsX. Tumbl TUOpHAM3ALlMM aTOMHBIX OpOuTaselt
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBs3M (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHuss opraHudyeckux coeauHeHud A.M. bytnepoBa wu
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHMYeCKUX COequHEHUH. MoeKkyaspHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kiaccuduKanuu opraHUYecKkux BeriecTB. [loHsTHe o
dbyHkunoHaapHOM rpymme. ['omomorus. 'omonoruueckue psaapl. CuctemMaTuieckas
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHoCcTH M KJaccU(UKaIUs OpraHUYecKuX peakuuil. OKUCIUTETHHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIUUA B OPTAHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIC METOJIbI U3YYCHUS BEIIIECTB 51 UX
IPEBPAIICHUI: O3HAKOMJICHHE ¢ oOpa3llaMM OpPraHWYEeCKHUX  BEIIeCTB U
MaTepuajgaMi Ha UX OCHOBE, OMBITHI IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB
npu HarpeBaHuu (TJIaBJICHUE, OOYTIMBAaHUE W TOPEHHE), KOHCTPYHPOBAHUE
MOJENEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBoaopoanl.



Anxkanpl. ['oMosiorudeckuil psin ankaHoB, odmas Gopmyna, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuau3aius aTOMHBIX opOuTanel yriieponaa, o-cBsi3b. (DuU3NyecKHe CBONCTBA
AJIKAHOB.

XUMHYECKHE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEIICHUS, HW30MEPU3alH,
JIETUJIPUPOBAHUSA, TUKIN3AlUH, TUPOIN3a, KpEKUHra, ropenus. [IpencraBnenne o
MEXaHU3ME PEAKINN paJuKaIBHOIO 3aMEIICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YeHUs: U TPUMEHEHUE AIKAHOB.

[Muknoankansl. O6mas Gopmyna, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (I[UKIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CrOCOOBI MOTYYSHHS U
IIPUMEHEHUE [UKIIOAIKAHOB.

Anxensl. ['oMonornueckuii psii ankeHoB, oOmiast Gopmysa, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKEHOB, Sp*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-TtpaHc-) uzoMepus. @DHU3NYECKHE CBOMCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3AMEIICHUS B O-IIOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMEpU3aund U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

AnKaIueHbl. Knaccuduxanus aJIKaJIMCHOB (conpspkEHHBIE,
W30JIMPOBaHHBIC, KyMyauposartvle). OCOOCHHOCTH SJIEKTPOHHOTO CTPOCHUS H
XMMHYECKUX CBOMCTB CONPSDKEHHBIX JueHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepuzarust conpsKEHHBIX JaHeHOB. CIocoObl MOJMYyYeHUS W TPHUMCHEHHUE
aJIKaJIMCHOB.

Ankunbl. ["'omosiorudeckuil psii aakuHOB, o01as GopMmyia, HOMEHKJIATypa U
U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aimsi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHE  CBOWCTBA:  pEAKIMU  NPUCOCAUHEHUS,  JUMEPU3ALMUA U
TpUMEPHU3ALMHU, OKUCIIEHUs. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHLIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyYEHUS
Y IPUMEHECHUE aJIKUHOB.

ApoMatuuecKkue yriieBoJopoabl (apeHbl). ['oMojoruueckuit psij apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKybl Oen3ona. dusmyeckue CBOICTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a ¥ €T0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B OCH30IbHOM KOJIBIIEC U
YIJIEBOAOPOJAHOM paJIMKaJIe, PEAKLUUMUA IPUCOCIUHEHUS, OKHUCJIEHHE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PaJUKAIOB, KapOOKCHIBHOM,



THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctupoia. Ilomumepusanus ctupona. CrnocoObl MOTy4eHUs U
[IPUMEHEHUE apOMATUYECKUX YIIE€BOAOPOIOB.

[Tpuponnsiii ra3. [lonmytHsle HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxkaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TePMHYECKH, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoaykTtsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBS3b MCIKAY pa3s/]INdYHbIMHA KJIaCCaMH YIJICBOJOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIVIEBOJIOPOAOB. Peaknum
3aMeILEeHUS rajoreHa Ha
TUAPOKCOIPYIIY, HUTPOTPYIILY, IMAHOTPpyNy, aMuHorpynny.  [lelictBue  Ha
raJjoreHIpoM3BOIHBIE BOAHOTO M CIIMPTOBOTO pacTBopa mienoun. Bzanmoaencraue
JUTAIOT€HAJIKAHOB C MarHueM M IUMHKOM. [IoHSiTHE O MeTalsioOpraHuYecKux
coequHEeHMsIX. Vcnonp30BaHuE TallOr€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY,
TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJILHBIC METOJIBI M3YYCHUS BCILIECTB U 150,
IpEBpaIlEHUN: U3ydeHrnEe (PU3HMUECKUX CBOWMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTH),
KAUYEeCTBEHHBIX PEAKIMil YTJIEBOJIOPOJIOB PA3IMYHBIX KJIAacCOB (0OECIBEUMBAHUE
OpOMHOW WM WMOAHON BOJABI, pacTBOpa INEpMaHraHata Kajus, B3aUMOJECHCTBUE
aleTUJIEHa C aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyXeHUEe yTriepoJa U BOJOPOJa B OPraHUYECKUX BEIIECTBAX, MOJy4YCHUE
ATUJICHA U M3YYEHUE €ro CBOWCTB, O3HaKomyeHHE ¢ Kosuiekuusmu «Hedtb» u
«YToab», ¢ 00pa3liaMu IIaCTMAacC, Kay9yKOB U PE3UHBI, MOACITMPOBAHUE MOJICKYJI
YTJIEBOJIOPOIOB M TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucyiopoacoaep:kaiiye opranndeckne coeAnHeHNs.

[IpenenvHbie onHOATOMHBIE cHUpThl. CTpoeHHE MOJEKya (Ha mpumepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa ®W  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BoOAOpOJHBIE CBA3M MEXKIYy MOJIEKYyJIaMU CIHUPTOB.
XUMHUYECKUE CBOMCTBA: PEaKIMU 3aMEIICHUs, JAeTuApaTallid, OKHUCJICHHUS,
B3aUMOJCHCTBUE C  OpPraHMYeCKMMU M  HEOPraHWYECKUMH  KUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBHMUECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbIE€ CIIUPThI — OTHWICHIJTIHMKOJb H TJIMOCPHH. duznyeckue u
XMMHUYECKHE CBOMCTBA: pCaKiuu 3aMCIICHU, B3aHMOﬂCﬁCTBHe C OpPraHN4YCCKUMU



M HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIE
cnupthl. [IpencraBnenue 0 MEXaHU3Me peakiuii HYKJICOPUIHHOTO
3amenienus. [leficteue Ha opranu3sM denoBeka. (CrnocoObl TOJNY4YeHHUS U
MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIUSHHUE TUIAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX
cBolicTB (eHona. KauecTBeHHble peakuuun Ha (eHos. TOKCHYHOCTH (eHona.
Crioco0b!I osryueHus: U npuMeHeHue genona. @eHonpopManbaeTruaHas CMOJIA.

KapOoHuiibHbIE COETMHEHUS — aJIbJAECTUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifbl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KEeTOHOB. ~XMMHYECKHE CBOWCTBA  albJACTHJOB M  KETOHOB:  pEaKIuu
npucoeguHeHus. OKUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIMU Ha aJIbICTHU/IbI.
CriocoObl IOJTy4eHUs ¥ IPUMEHEHHE aIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE Ipe/ieibHbIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHUCI0T. M30omMepus n HoMeHkiIatypa. dusndeckue cBOMCTBA
OJTHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponaHble CBS3M MEXIy
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWCTBA: KMCIIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHUEM YIJIEBOJOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENpPEAENbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKApOOHOBBIX KUCHOT. [IpeacraBurenu BBICIINX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAs, IaJbMUTHHOBAs, OJICMHOBAS, TUHOAEBAA,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxubie »¢upsl. ['omonornyeckuii psin, oOmas dopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. CtpoeHue, puznyeckue 1 XUMHYECKHE CBOWCTBA KUPOB: TMIPOJIU3 B
KHUCJION U 1IenoYHou cpenie. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX )KUPHBIX KUCIIOT. JKHUpBI B IpHUpoIE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

O6mas xapakTepuctuka yrieBojoB. Kiaccudukanus yriaeBoaos (MOHO-, 1H-
" MOJIMCAXaAPU/Ibl). Monocaxapuabl: III0KO03,
bpyKTO3a, rajakTosa, prudo3a, 1e30Kkcupudo3a. dusznyeckue  CBOICTBA W
HaxOoXJIeHUe B mpupoae. PoTtocuHTe3. XUMUYECKHE CBOMCTBA TJIFOKO3bl: PEAKLIUU
C y4YaCTUEM CIHPTOBBIX W AJNBJAETMIHON TPyII, COUPTOBOE W MOJOYHOKHCIIOE
Opoxxenue. [lpumeHeHue TIOKO3bI, €€ 3HAYEHHE B JKU3HEIEATEIHHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MaibTO3a U JakTo3a. BoccTaHaBnuBaromue u



HEBOCCTaHaBNMBalolMe aucaxapuabl. ['maponus nucaxapunoB. Haxoxnenue B
npupoae u mnpumeHeHue. [lommcaxapuabl: Kpaxmall, TJIIMKOTE€H U ILEJUIH0JI03a.
CrpoeHrne MakpOMOJIEKYJl Kpaxmayia, IJIMKOI€Ha W UEeUtono3bl. dusznyeckue
CBOMCTBa Kpaxmaljia M LEJUII0JIO3bl. XUMUYECKHUE CBOMCTBA Kpaxmasa: THAPOIIH3,
KaueCTBEHHAs] peaklus ¢ MOJOM. XMMUYECKHE CBONCTBA IIEILUTIONO3bI: THAPOIIH3,
noyiyueHue 3pupoB 1eToa03bl. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aleTaTHBIN MIETK).

DKCHepUMEHTAIBHbBIE METOJIbI W3YUYCHUS BCIIIECTB u ux
IPEBPAIICHUNA: PACTBOPUMOCTh PA3IMYHBIX CHUPTOB B BOJAC, B3aUMOJCHCTBHUE
ATaHOJA C HATPUEM, OKHCIICHHWE 3THUJIOBOTO CIIMPTA B albJCTHI Ha pacKalEHHON
MEIHON TIPOBOJIOKE, OKHCIEHUE 3TUIIOBOTO CITUPTA JUXPOMATOM Kaus (BO3MOKHO
UCIIONIb30BaHUE BHUICOMATEPUAIOB), KAYECTBEHHBIC PEAKIMU Ha aibJCTHAbI (C
ruapokcugom quammuHcepedpa(l) u ruapokcuaom menu(Il)), peakuus rioumepuHa
¢ ruapokcunoM meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOU KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunapokcuaom menu(ll), B3aumopeiicTBue
Kpaxmajia ¢ HOJIOM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaMm «CHUpThl U
dbenonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBD».

A3oTcoaep:Kaline OpraHnveckue coeTuHEeHHs.

AMMHBI — OpraHUYEeCKHEe MPOU3BOJIHbIE amMmMmuaka. Knaccudukanus aMuHOB:
anupaTUIecKue ¥ apOMATHUYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moiekyn, oOmas (Gopmyia, U30Mepus, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHUCTBUME TEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TMpeACTaBUTENb AaMHHOB apomaTuueckoro psnaa. CrpoeHue
aHwIMHa. B3auMHoe BIusSHUE TPyl aTOMOB B MOJeKyje aHuiuHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsT U TNpUMEHeHHe anudaTHdeckux amMuHoB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HoMenkiarypa u uzomepusa. OTaenbHbIe TPEACTABUTENN O
AMUHOKHCJIOT:  TJMIMH,  ajdaduH, Ou3ndecKkrue  CBOMCTBA  aMHUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAuM, OOpa3oBaHWE TICNTUIHOW CBSI3H.
buonoruueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.



benku kak mpupoaHble moiuMepsl. [lepBuyHas, BTOpHYHAas M TpPETUYHAS
CTpYKTypa OenkoB. XMMHYECKHE CBOWMCTBA OEJKOB: THAPOJIN3, JEHATYypalus,
KauyeCTBEHHBIC PEAKIINH HA OCIKU.

OKCIEpUMEHTAIbHbIE METO/IbI M3Y4YEeHUs BEIIIECTB U 170:¢
OPEBpAICHU: paCTBOPEHHE OENKOB B BOJE, JCHaTypauus OCNKOB TpuU
HarpeBaHUM, LIBETHbIE PEAKIIMH HA OEJIKU, PEIICHHE SKCIEPUMEHTAIIBHBIX 33a4 110
TeMaM «A30TcoAepKallue OpraHudyeckue coeauHeHus» U «Pacno3HaBaHue
OpPraHUYECKUX COEAUHEHUN.

BLICOKOMOﬂeKyJIHpHLIe COCANHCHUA .

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U OJUKOHEHCALH.

[Tonumepuble Mmatepuanbl. Ilmactmaccesl  (HOJIMATUIICH, MOJIMIIPOIUIIEH,
NOJIMBUHWIXJIOPHU, TMOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
noJIMATUIIEHTEpePTaNar). Y THiIM3alus U nepepadoTKa MiacTuKa.

DJ1aCTOMEDHI: HATypaJIbHbII Kay4ykK, CUHTETUYECKHUE Kay4dyKu
(OyTaareHOBbBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOINOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEIUAIBHOTO Ha3Ha4YCHUS (Tedon, KeBJjap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMplie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIC METOJIbI VU3YYCHUS BEIIIECTB 51 UX
IPEBPAIICHUIA: O3HAKOMJICHHE C 00pas3laMu MPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IUIACTMACC, Kay4yKOB, PEIIEHWE DKCIEPUMEHTAJIBHBIX 3a7ad II0 TEME
«Pacno3HaBaHue NIIaCTMACC U BOJIOKOHY.

PacuértHrle 3a51ayn.

Haxoxnenue wmonekyasipHOi (HOpMyYJIbl OpPraHWYECKOrO0 COCIUHEHUS T10
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXONSAIIMX B €r0 COCTaB, HaxXOXKICHUE
MOJIEKYJISIpHON  (pOpMYJIBI  OPTaHUYECKOTO0 COequHEeHHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (macce, 00bEMY) MPOIYKTOB
peaknuy W/WIW WMCXOJHBIX BEINECTB, YCTAHOBJICHHWE CTPYKTYPHOU (HOPMYIIBI
OpPraHUYECKOTO BEIIECCTBA HAa OCHOBE €r0 XWMHUYECKHX CBOWCTB WJIM CIIOCOOOB
TIOJIYYCHUS, ONpPEIeNICHNEe JOJIM BBIXOJIa MPOJIYKTAa PEAKIMH OT TEOPETHUYCCKU
BO3MOXKHOTO.



MeXIpeAMETHBIC CBSI3H.

Peanmaunﬂ MCKIIPCAMCTHBIX CBSI3EH IIpu U3YyUCHUU OpFaHquCKOﬁ XHUMHUH B
10 xnacce OCYHCCTBIICTCA YCPC3 HCIIOJIB30BAHHUC KaK O6HII/IX CCTCCTBCHHO-
HAay4YHBIX HOHﬂTHﬁ, TaKk H HOHﬂTHﬁ, INPHUHATBIX B OTACJIBbHBIX IIPCAMETAX
CCTCCTBCHHO-HAYYHOI'O IUKJIA.

OO6mue ecTecTBEHHO-HAYUHbIC TTOHSATHS: SIBICHHE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOII0ICHHEe, H3MEpPCHHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

du3uka: Marepus, aroM, OJIEKTPOH, NPOTOH, HEWTPOH, MOJIEKYIIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3WYECKHE BEIMYUHBI, CIUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIHs,
Mmacca.

buonorus: kierka, OpraHumsM, OJKOCHUCTeMa, Ouocdepa, MeTaboNIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M reTepOoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPbI, HYKJICHHOBBIE KHCIIOTHI,
(epMEeHTHI.

Feorpa(bml: ITOJIC3HBIC MCKOIIAaCMBIC, TOIIIINBO.

TexHonorus: IMUIOCBBIC IIPOAYKTBI, OCHOBBI pPAOUMOHAJIBHOI'O IITHUTAHHA,
MOIOHIIMC CpeacTBa, MaTCpUualibl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHNYECKAS XUMMUSA
Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKUil anemeHT. M3otonel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH H
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukammss XuMHIeCKUX dJIEMEHTOB (s-, P-,
d-, f-anemeHThI). Pacnipenencnue DJICKTPOHOB 1o aTOMHBIM
opOuTaNSIM. DNEKTPOHHbIE  KOH(MUTypallud  aTOMOB  JJIEMEHTOB  IEPBOTO—
4eTBEPTOrO MEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSHUH, JJIEKTPOHHBIE
KOH(DUTypanuu HOHOB. IIEKTPOOTPHUIIATEIILHOCTb.

ITepuonnueckuit 3axkoH U llepuoanueckas cucremMa XMMHUYECKUX DJIIEMEHTOB
.. Mengeneea. CBsA3b MeproaAMYECKOro 3akoHa U lleprmoandeckoil CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEM  CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
NpPOCTBIX M CJOXHBIX BEIIECTB IO TrpynnaM ¢ TepuojaM. 3HAYCHHE
nepuoauueckoro 3akona /[.1. Menneneena.



XuMuueckass CBS3b. Bujbl XHMHWYECKON CBSI3U: KOBAJICHTHAs, HWOHHAs,
MeTainyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCGHTHOW CBSI3U: OOMEHHBIN
1 JIOHOPHO-aKIENTOPHBIN. DHEPTUS U JIJIMHA CBS3U. [10sIpHOCTD, HAIIPABJICHHOCTD
M HAaChIIa€MOCTh KOBAJIGHTHOM CBs3u. KpaTHble cBsizu. BopopoaHas cCBs3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, ¥ BaJICHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMILIEKCHBIX cOeAMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa30BaTeNb, JIMTAHABl. 3HAYEHHE KOMIUIEKCHBIX COCIUHEHUU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJIIDHOTO W HEMOJIEKYJISIPHOTO  CTpO€HHUsA. Tumbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o AUCIICPCHBIX CHUCTCMAX. HctunHbie PaCTBOPBLI. HpeI[CTaBJ'IGHI/IG 0
KOJUIOMAHBIX pPaCTBOpax. CniocoOsbl BBIPAKCHHA KOHLICHTpAalMKM pPaCTBOPOB:
MacCoBasd OOJA BCHICCTBA B PACTBOPC, MOJIAPHAA KOHICHTPAIIHA. HaCI)IHleHHBIG )51
HCHACBIIICHHBIC PACTBOPLI, PACTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTI)I.

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHUYECKUX BeliecTB. TpuBUAILHbBIC
Ha3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakiuil B HEOPraHMYECKON U OpraHUYECKOM
XUMHH. 3aKOH COXPAaHEHHUS MAacChl BELIECTB; 3aKOH COXPAHEHUs W NPEBPALICHUS
HHEPrUr MpU XUMHUYECKUX peakuusx. TernoBbie 3p(HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakiuy, e€ 3aBUCUMMOCTb OT Pa3IMYHBIX (DaKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

O6paTtuMble 1 HEOOpaTUMbIE peakii. XUMU4Yeckoe paBHoBecue. KoHcranra
XUMHUUYECKOTO paBHOBecus. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIEpaTypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunuun Jle [latense.

Onextponutuyeckas auccormaiusi. CuinbHble W CIa0bIe  DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peaknuu
MOHHOTO OOMEHa.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu. Crenenp OKHUCJICHHUA.
OxucnauTenb M BOCCTAHOBUTEIHb. HpOL[CCCBI OKHUCJIICHUA U BOCCTAHOBJICHH.



BaxHeiiie OKHCIWTEINM W BOCCTAHOBUTEIM. METON SJEKTPOHHOrO OaaHca.
DNEKTPOJU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTATbHBIE METOJIbI W3YYEHUS BEILIECTB U 170:¢
IIPEBPAIICHUN: PA3JI0KEHUE MEPOKCHIA BOJOPOAA B NMPUCYTCTBUM KATAIA3ATOPA,
MOJIENI KPUCTANIMYECKUX PEHIETOK, NPOBEICHHUE PEAKUUHA HOHHOTO OOMEHa,
ONPENEIICHNE CpPEIbl PACTBOPOB C ITOMOLIBIO WHIMKATOPOB, M3YYECHUE BIIUSHUS
pa3inuuHbIX (HaKTOPOB HA CKOPOCTh XHMMHYECKOM peakiuu U MOJIOKEHHE
XUMHYECKOTO PaBHOBECHSI.

HeopraaneCRaﬂ XUMHU.

[TonoxeHnne HemeTawioB B [lepronueckon CUCTeMe XUMHUYECKUX JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTPOEHUS MX aTOMOB. DU3NUYECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuUMepe Kuciopoaa, cepol, hochopa u
yraeposa).

Bonopon. Ilomydenue, ¢u3uyeckue M XUMHUUYECKHE CBOMCTBA: PEAKIIUU C
MeTalllaMHu u HeMeTaljaMu, BOCCTaHOBUTEIbHBIC CBOMCTBA.
['mapuael. TOoMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxzaenwe B mpupoje, crnocoObl MOdy4yeHus, (U3NUEeCKue M
XUMHUUYECKHE CBOMCTBa. ['aloreHoBOIOpOABI. BakHeWue KUCIOpOACOAEpIKaIIne
COEMHEHMsI TaJloreHoB. JlabopaTopHble W MPOMBILUIEHHBIE CIOCOOBI MOTYYEHHUS
rajoreHoB. [[puMeHeHne rajioreHoB U UX COeTMHEHHM.

Kucnopoa, o3oH. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI MOJTYYEHHS
kuciopoaa. OuU3NUeCKUe U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U TIEPOKCUIBI.

Cepa. Haxoxnmenue B mnpupoje, CIOCOOBI MOJMydeHHUs, (PU3NUESCKHUE W
xumudeckue cBoictBa. CepoBogopon, cynbbuasl. Oxcun cepsi(IV), okcun
cepl(VI). CepHucras u cepHas KHUCIOTBI U WX coiid. OCOOECHHOCTH CBOWCTB
cepHoOl KucioTel. [Ipumenenne cepbl U €€ COEAMHEHUN.

A3zor. Haxoxnenwe B TpHpoAe, CHOCOObI MOMy4YeHUs, (U3UYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YTOOPEHHUS.

®ochop. Haxoxaenue B mpupoje, CHOCOOBbI MONMy4deHUs, (HU3UYECKUE U
xumudeckue cBoictBa. Dochuapl u pochun. Oxcunsl (ochopa, ochopuas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coeauHenuit. docopHbie
yI0OpeHwusl.



Yrinepon, HaxoXIeHHWE B MpUpoOne. AJUIOTPONHBIE MOAW(PUKAIINH.
duzryueckrue W XHUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yraepona(IV), yronbHas kuciota u e€
COJIM. AKTUBHUPOBAHHBIN yroiib, aficopOuus. Oynnepensl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IpriMeHeHne MPOCTHIX BEHIECTB, 0OPA30BAaHHBIX YTIEPOJIOM, U €ro
COCTMHEHU .

Kpemuuii. Haxoxaenue B mpHupoje, CIOCOOBI MOMy4eHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcua kpeMHus(IV), kpeMHueBass KHUCIOTa, CHIJIMKATHI.
IIpumeHenne kpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Mnoixy4eHue, BUAbl CTEKIIA.

[Tonoxenne meramwnoB B llepuoanueckor cucreMe XUMHUUYECKUX DJIIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTauioB. OOmiue
dbu3ndecKkue CBOWCTBA MeETaIOB. [IprMeHEHHEe METa/ioB B OBITY W TEXHHKE.
CrmuiaBel METANIOB.

DNEKTPOXUMHUUYECKUN  psAll  HampspkeHUM  MmeTtawioB.  OOmue  crnocoObl
MOJIY4CHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3alUThl OT
KOPPO3HH.

OOmast xapakrepuctuka MetaioB [A-rpynmsl [lepuonnueckoil cucTeMbl
XUMHUYECKUX DJJeMeHToB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3MYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCIUHEHUN.

O6mast xapaktepuctuka MeTtamioB [IA-rpynmer [lepuomnyeckoit cuctembl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNydeHue, (U3HYEeCKue u
XAMHUYECKUE CBOMCTBA, NPUMEHEHUE IMPOCTBIX BEIIECTB M HMX COCIAUHEHHM.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TOJTy4YeHue, PU3nuecKrue U XMMUYECKUE CBOMCTBA, IPUMEHEHNE
IPOCTOTO BEIlleCTBA M €ro coeAuHeHuid. AMdoTrepHble CBOWCTBA OKCHUAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmast  xapakTepuCTHKa MeTauioB mo0ouHbix mnoarpynn  (b-rpyrmim)
[Ieproan4eckoi CUCTEMBl XUMUYECKUX JIEMEHTOB.

OU3NYECKNE U XMMUYECKUE CBOMCTBA XpOMA M €ro coenuHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartsl, HUX
OKHCIIUTENIbHBIC CBOMCTRA. [lomyueHne u npuMeHeHue xpoma.

du3nueckne MW XUMHUYECKME CBOWCTBA MapraHlla M €ro COECIUHEHUM.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranar kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.



du3nyeckrue M XMMHUYECKHE CBOMCTBA jKejie3a M ero coeauHeHui. OKCHUIEL,
ruapokcuabl u conu xeneza(ll) u sxenesa(lll). [TonyueHne u npuMeHeHUe xene3a
U €TO CIUJIaBOB.

OuU3NYECKNE U XMMUYECKUE CBOMCTBA MeAU U €€ coenuHeHuu. [lomydyenne u
MIPUMEHEHHUE MEU U €€ COCTMHECHUM.

[uuk: momyuyeHue, (U3NYECKHUE M XHUMHUYECKHE CBOWCTBA. AMOTEpHBIC
CBOMCTBA OKCHJIa ¥ TUIPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [I[pumeHnenue
[IAHKA U €r0 COeANHCHUH.

OKCIIepUMEHTAIbHBIC METO/IBI M3YYCHUS BEIIIECTB u ux
IPEBPAIICHUN: W3yUYeHHEe OOpa3lloB HEMETAIOB, TOpEeHHE cephl, ¢ocdopa,
Kele3a, MarHus B KHUCJIOPOJE, HM3Y4YCHHE KOJUIEKIMH «MeTamiasl U CIUIaBbD»,
B3aMMOJICHCTBHE MIEIOYHBIX U MEIOYHO3EMETbHBIX METAIIIOB C BOAOW (BO3MOXKHO
UCIIONB30BaHUE BHUACOMATEpHUAIOB), B3aHMMOJCHCTBHE IIMHKAa M JKele3a ¢
pacTBOpaMu KHCJIOT M UIEJIOYEH, KAaueCTBEHHbIE PEAKIMM HA HEOpraHUYeCKHe
aHMOHBI, KATHOH BOJOPOJAa M KaTHOHBI METAJUIOB, B3aUMOJIEHCTBUE THIIPOKCHUIOB
QIIOMMHMST M IMHKA C pacTBOpaMU KHCIOT M  IIEJIOYel, pelIeHue
HKCIEPUMEHTAIBHBIX 3a/1ad Mo TemaMm «l'ajmorens», «Cepa U €€ COECOUHEHUSD,
«A30T 1 Qocdop 1 ux coeAUHEHU», «MeTauibl TJIaBHBIX TOATPYII», «MeTaibl
MOOOYHBIX TOJATPYIIID).

XVMHUSA 4 KU3Hb.

Ponb xumuun B obecrieueHn yCTOMYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HAy4YHbIX METOJAaX II0O3HAHHUS M METOAOJIOTUM HAYYHOIO MCCICAOBAHUS.
HayuHble TpUHLIMITBI OpraHU3aluy XMMUYECKOTO NpOon3BoACTBa. [IpombinieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (Ha MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAKOWIEH CpEeNbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMHsi M 300pOBbE uesioBeka. JlekapcTtBeHHble cpencrBa. Ilpasuiia
MCIMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XUuMuu B pa3BUTUHN MEULIMHEI.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTEHI, ITHINEBLIE N00aBKU. Poib XUMHUHA B
0o0€ecCIIeYeHUH TTHIIEBOI OE30MacCHOCTH.

Kocmetrnueckne u mapdromepHsie cpeactBa. beitoBas xumms. [IpaBuiia
0e30macHOr0 MCMOJIb30BaHUSI TpPEenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
JKU3HU.

XUMHSI B CTPOMUTEILCTBE: BaKHEHIINE CTPOUTEIIbHBIC MaTepHalibl (IIEMEHT,
OCTOH).



XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE YI00pEHMUS.

COBpCMCHHBIe KOHCTPYKIHMOHHBIC MaTCpUaJibl, KpacCKH, CTCKIIO,
KCpaMHUKa. MaTepI/IaJ'IBI IJIL QJICKTPOHUKH. HanorexHomnorum.

PacuéTHrle 3agaumn.

Pacuétel: mMacchl BelecTBa UiM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIIUU, €CIH OJIHO U3
BEILIECTB MMEET IpUMEcH, Macchl (00BbEMA, KOIMYECTBAa BEIIECTBA) MPOIYKTa
peakiuu,
€CJIM OJIHO U3 BEIIECTB JIAHO B BHUJIC PACTBOPA C ONPEAECIEHHOW MAacCOBOM JONEH
pPacTBOPEHHOIO BEILIECTBA, MAaCCOBOM J0JIM M MOJISIPHOW KOHLIEHTPAllMU BELIECTBA
B PacTBOpE, A0JIM BBIXOAA MPOIYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MeXnpeaIMETHEIE CBI3H.

Peanuzaumss  MeXNpeaIMETHBIX  CBSi3eéd MNpU  U3ydeHUH oOwmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHSTHUM, MPUHATHIX B OTIEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'0 [IUKJIA.

O6HII/IG CCTCCTBCHHO-HAYYHBIC ITIOHATHA: ABJICHUC, Hay‘IHblﬁ (baKT, THITIOTC34a,
TCOpHUA, 3aKOH, aHAJIN3, CUHTC3, KJIaCCI/I(bHKaI_II/IH, MNCPUOANUIHOCTD, Ha6J'II-0I[€HI/IC,
HN3MCPCHUC, DKCIICPUMCHT, MO/JICJIb, MOACIIMPOBAHUC.

®duszrka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
WOH, H30TOIbI, pPAAUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUH YpPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIECTBA, WUACAJbHBIA ras,
(bu3nYecKue BEIMYHUHbI, €IMHUIIBI U3BMEPEHHUS, CKOPOCTh, SHEPTHsl, Macca.

buonorus: kneTka, opraHu3M, SKocucTeMa, onocdepa, MeTadoJIu3M, Makpo- U
MUKPOSJIEMEHTBI, OCTKU, KUPBI, YTIIEBOAbI, HYKICHMHOBBIE KUCIOTHI, (pepMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TIOPOJIbI, TTOJIC3HBIE MCKOIMAeMbIE, TOILIURBO,
pPECYPCHL.

Texnoyorus: XxuMU4ecKas IMPOMBIINIJICHHOCTb, MCTAJLIYPrus, CTPOUTCIIbLHBIC
MaTcpHUaJibl, CEJIbCKOXO03SMCTBEHHOE MMPOU3BOACTBO, MHUIICBAsA IMPOMBIIIIICHHOCTD,
q)apMaLIeBTI/I‘IGCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMECTHYECCKHUX
npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMMOHHBIX  MATCpPHUAJIOB, OJJICKTPOHHAA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YI'ITYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUU C CHUCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTATOB OCBOCHUSA NpeAMeTa «XHUMUSD» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI  CJICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOyJalomMUMHUCA POCCHUMCKONW TPaKTAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOTPECICHUIO; HAUTMYUE MOTHUBAIIUU K
0Oy4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJU4Yue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
YKM3HCHHBIC TIJIaHBI.

JIMYHOCTHBIE  pE3yJIbTaThl OCBOCHMUS TMpEeAMETa «XHMUSD)  OTPAKaroT
c(hOpMUPOBAHHOCTh OIbITa [IO3HABATEILHOW M MPAKTUYECKOW JESITEIBbHOCTH
o0yyJaromuxcs B MpoLeCcCce pealin3alii 00pa30BaTeIbHON EITEIIbHOCTH.

JIMYHOCTHBIE pe3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITa ITO3HABATEIIBHOM M MPAKTHUUYECKON JCATEIbHOCTH
oOydJaromuxcsl B MPOIECCe peann3aluid o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YaCTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

OCO3HAHUS 00YUYaIOITUMHUCS CBOMX KOHCTHTYLIMOHHBIX MpPaB M 005S3aHHOCTEH,
YBAXXCHUS K 3aKOHY U IMPABOMOPSIKY;

MPEACTABJICHUSI O COLMAJbHBIX HOPMAaX M MpPaBUIaAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJIbHBIX 3aJ]1au, BBITTOJTHCHUU
XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUEOHOU NIESITEIHHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

[IECHHOCTHOTO OTHOIICHUA K HWCTOPUYECKOMY M HAy4YHOMY HAaCJIEIUIO
OTE€YECTBEHHON XUMUH;

YBOKEHHUSI K TMPOIECCY TBOpUYECTBA B 00JIACTM TEOPUU U MPAKTHUUECKOTO
MPUJIOKEHHUST XUMHUHW, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUINTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPHUMEHTAIbHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W I[I03HABATEIbHBIX MOTHMBOB B IMOJYYEHHH W MOCIEAYIOIIEM
aHajau3e MH(POpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XHMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEICHUS;

CIIOCOOHOCTH OIIEHWBATH CUTYyaIlH, CBSI3aHHBIC C XUMHUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBEICHUE U TOCTYNKHA CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370pOBOr0 W 0e30MacHoro ooOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

COOJIO/IEHUsT TIpaBUJ 0O€30mMacHOr0 OOpamieHusl C BEHIECTBAMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYAOBOMU JEATEIHLHOCTH;

MOHUMAaHUSl [EHHOCTW TPaBWI HHJIWBUIYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECACTBUN U HENPUATUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-MCCIIEI0BATEIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 3a/ad
COILIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOQECCUuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIIbHOW TPAaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3alldd COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTHYECKH 1eJIeCO00Pa3HOTO OTHOIICHUS K TPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSI TJ00AJILHOTO XapakTepa JKOJOTHMYECKUX MpOoOJieM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHHUS HEOOXOJWMOCTH WCMOJB30BAHMS JIOCTHKCHUN XUMHUH ISt
pElIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEWCTBHM, NPUHOCIIIUX BpEI  OKPYKAIOLIEH
MPUPOJHON CpeJlie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE HKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBpAIaTh UX;



HaJM4usl Pa3BUTOTO SKOJOTHMUYECKOTO MBIIUICHUS, SKOJOTUUECKON KYJIbTYpHI,
OIBITA JEATETbHOCTH JKOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUU(PUKH XUMHM KaK HayKd, OCO3HaHHUS €€ poJid B
GbopMHpPOBaHUN PALMOHAJIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOoOJIeM COXpaHEHUS
MPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTM XHMMHUHM IS COBPEMEHHOU
IUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTA M BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUM TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIMOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS ISt
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEI0BATENbCKON NEATEIbHOCTH;

FOTOBHOCTH U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B pas3au4HbIX chepax mpodeccHoHanbHON
JIESITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe PE3yJabTAaThl OCBOCHUS MPOTPaMMbl M0 XUMHHU HA YPOBHE
CpemHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUISt dbopmupoBaHUs MHPOBO33PEHUS O0y4JaroIIIXCs
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa W cHenuPuKy MeTOJ0B TO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,



IPOILECC, CUCTeMa, HAyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);
yHHUBEpcajbHble y4deOHbIe AecTBHs (TIO3HABaTeNbHbIE, KOMMYHUKATHBHBIC,

peryJISSITUBHBIC), 00€CTICUMBAOIITNE dhopmupoBaHue (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIOCOOHOCTD oOyJaromuxcs UCTIOJIb30BATh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrH4YecKmne JAeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHUpOBaTh M aKTyaJlU3UpoOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh 1EJN JEATCIIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEISIMU;

HCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHATHM M YCTAHABIMBATh WX B3aUMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS 1JI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUH I KIAacCU(PUKAIIMU BEIISCTB U
XUMHYECKUX PEaKIIUii;

YCTAHABJIMBAaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXIY M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCykaeHus (MHIYKTUBHBIC, JEIYKTHUBHBIE, TIO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUU CUMBOJIMUECKHUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOH
peaKkIuyu — MPU PEIICHUU YYeOHBIX IT03HABATENIBPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIE MOJICIBbHBIC MPEICTABICHUS JJIs1 BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOI'O IMO3HAHHUS BEUIECTB U XUMHUYECKUX
pEeaKUunii;

bopMyIMpOBATH IENIN U 33]]a4H UCCIIEIOBAHUS, UCTIOIB30BaTh TTOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJII (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYXCHUI;



BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEACHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
Iporecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000011IeHUs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKOM UCCIEAOBATEIBLCKOM W MPOEKTHOMN
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3IuYHbIX
METO/I0B [TO3HAHMSI.

3) pabora ¢ uHpopmManmei:

OPHUEHTHUPOBAThCS B PA3IMYHBIX HWCTOYHHUKAX uWHOOpMau (HAy9IHO-
NOMYyJsSipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
MPEACTABIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaThH 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJBI MPU MOUCKE U
orObope wuHpOpMalLMK, HEOOXOAWMOM [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCIOIL30BAHUS WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO  BBIOMpPATh  ONTUMAIBHYIO  (OpMYy  MPEIACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpeacTBa mpu padoTe ¢
XUMUYECKON uHGOpMaIel: TPUMEHATh MEXIpeAMeTHble ((usudyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCITOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.
KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUaIoTa U/Uiu
JIMCKYCCHUH, BBICKA3bIBATh UJICH, (OPMYIUPOBATH CBOU MIPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI MPEI0KEHHOM 3a1auH;

BBICTYNATh C MPE3EHTALMEN pPEe3ylbTaTOB IMO3HABATENIBHOU JESATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU P BHITTOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEAOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peaju3aiuu yueOHOro mpoekTa, u (opMyJIUpOBaTh BHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1e 00CY X ICHHS 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M OCYLIECTBIISITH CBOIO ITO3HABATEIbHYIO
NeATEIbHOCTb, Onpenesnsis e€ Lenud W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpe/jlaraeéMblii aJroOpuTt™M JAEUCTBUN MpHU
BHITIOJIHEHUHM YYEOHBIX U HCCIENOBATENLCKUX 3ajad, BBIOMpaTh HamOoJee



3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb JEATEIHHOCTH Ha OCHOBE CaMoOaHalu3a H
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI TI0 XUMHUHU Ha YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CPEIHETrO OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JUTsl yaeOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIMU U MPEoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX yUEOHBIX
CUTYaIlMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBA3AHHBIX ¢ XuMuel. B
mporpaMme IO XHWMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 110 TOJaM
U3Y4YCHUS.

10 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOCHHUA Kypca «OpraHudeckas XUMUSDY
OTPaXKaroT:

c(hOpPMHPOBAHHOCTH NPEICTABIICHUNA: O MECTE W 3HAYCHHHM OPTaHUYCCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUH MEIUITMHBI, CO3JJaHUH HOBBIX MaTEpPHAJIOB,
HOBBIX HNCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIoHaIbLHOTO
MPUPOOIOIH30BaHUs, B (POPMUPOBAHWU MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOMN CpeJie;

BIAJCHUE  CHUCTEMOM  XMMHYECKMX  3HAHWW, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
o0oj0oyka aroma, s-, P-, d-aToOMHbIe OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOWTane, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKHUCIICHUS, XUMHYECKasi CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHATbHAS
rpynmna, pagukai, CTPYKTypHbIe (opMmyasl (pa3BEpHYTBIC, COKpaIIEHHBIC,
CKEJIETHBIE), u30Mepus CTPYKTypHas u MPOCTPAaHCTBEHHAs
(reomeTpuueckas, ONTUYECKasi), M30MEphbl, TOMOJIOTHYECKHIN psl, TOMOJOTH,
yIIEBOJIOPOABI, KHCIOPOA- M a30TCOJEpKAINe OpPraHWYECKHe COCIUHCHHUS,
MOHOMEp, TOJMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIMHCHHSI,
TEOpUM, 3aKOHBbI (mepuoanveckuii 3akoH JI. M. MeHnneneeBa, Teopus CTPOEHUS
oprannveckux BemectB A. M. bytnepoBa, 3aKOH COXpaHEHHsSI MacChl BEIECTB,
3aKOH COXPAaHCHWUsS] U TIPEBpAIICHHsS] DSHEPIHHM TPU XUMHUYECKUX PEAKIHSIX),
3aKOHOMEPHOCTH, CUMBOJHMYECKUH SI3bIK XWMHH, MHUPOBO33PCHUCCKHE 3HAHUS,
JeKallie B OCHOBE TOHUMAaHUS TPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHUX
SIBJICHUIA; MIPEICTABIICHHUS O  MEXaHW3Max  XUMHUYECKUX  PEaKIIUi,



TEPMOJIMHAMMYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSX HX IMPOTEKaHUSA, O
B3aMMHOM BJIUSSHUM aTOMOB W TPYIII aTOMOB B MOJIEKyJaX (MHAYKTHBHBIA W
Me3oMepHbIi dddexTrl, opueHTaHTsl [ u Il poma); dhakTomornueckue cBeneHUs O
CBOMCTBax, COCTaBe, MOJYyYCHHMH W O€30MacHOM HCIOIb30BAHUM Ba)KHEUIIUX
OpraHMYECKUX BEIECTB B OBITY U MPAKTUUECKON JACSITEIHHOCTH YellOBEKa, 00IuX
HAy4YHbIX MNPHUHIMIIAX XUMUYECKOTO IMPOU3BOACTBA (Ha MpHUMEpPE MPOHU3BOACTBA
MeTaHoJIa, TIepepadoTKu HeDTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBIABISTH XapaKTepHbIE MPU3HAKU TMOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOIINUE MOHATUS TPU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHHU;

c(OpMUPOBAHHOCTH YMEHHIA:

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUS XWMHUYECKUX PEAKIMl U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHHS
AIEKTPOHHOIO OallaHca 3TUX peakluil, peakuil HOHHOro OOMeHa IIyTéM
COCTABJICHMSI MX ITOJIHBIX U COKpPALIEHHBIX MOHHBIX YPAaBHECHUN;

W3rOTaBIMBATh MOJEIIN MOJIEKYJ OPTraHWYECKHUX BEIIECTB I WILTIOCTPALUN
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHMI: YCTaHABIUBATh MPUHAJIEKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynmne  COEIMHEHUH, 1aBaThb UM  Ha3BaHUS IO  CHCTEMaTUYECKOU
HoMeHknatype (IUPAC) u npuBOauTh TpUBHAIBHBIE HAa3BAHUS JISI OTAECIBHBIX
MPEICTaBUTENIC OPraHMYECKUX BEIECTB (ITWIEH, alleTWJICH, TOJIYOJ, TJIULEPHUH,
ATUJICHTJIMKOMb, (EHOJ, (opMalbAeTUull, aleTadbJAerua, aleToOH, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KMCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KUCIIOTHI,
IJIMIUH, aJlaHUH, ManbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh ~ YMEHUS ONPENEHATh BUJ XHUMHYECKOM CBSI3M B
OpraHUYECKUX COEJIMHEHMSIX (KOBAJEHTHAas W HWOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHUS IPUMEHATh TMOJIO)KEHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiiepoBa njisi 00bICHEHHs 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTD YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHHUE,
dusznyeckue M XUMHUYECKHE CBOMCTBA TUIHUYHBIX MPEICTaBUTENCH Ppa3InYHbBIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTIJIEBOAOPOJIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOECAMHEHUIN U
aMUHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, JM- M MOJINCAXapUIOB),



WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIHil C WCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMEHHS MOJATBEPKAATh HAa KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOU CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUMA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTIEBOJAOPOIHOTO
CoIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTH BIQJCHUS CHUCTEMON 3HAHWK O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIIUTEIbHON
JIEATEIbHOCTH — aHaJlu3 U CHUHTE3, CpaBHEHHUE, O0O0OIICHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — JIJIsi U3YUYEHUS CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUM: BBISABIISITH B3aUMOCBSI3bh XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee  OCO3HAHHOTO  TMOHUMAaHHUSI  CYIIHOCTM  MATEpUAIbHOTO  €IUHCTBA
MHUpA, UCTIOJIH30BaTh CUCTEMHBIC  3HAaHUSA 1O OPraHMYECKOW  XUMHM ISt
OOBSCHEHUS U TPOTHO3UPOBAHUS SIBIICHUN, HMEIOIIUX €CTECTBEHHO-HAYYHYIO
IIpUpONY;

cOPMHUPOBAHHOCTh ~ YMEHUU: MPOBOJUTHh  pPacy€Thl MO  XUMHYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMI C UCIOIb30BaHUEM (PUBHUECKUX
BeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU: MPOTHO3UPOBATh, AaHAIM3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MMOJYYEHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENbHO IUIAHUPOBATh U IPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyY€HHE W M3YYEHUE CBOMCTB OPTraHHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJAOPOJOB pA3IMYHBIX KIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 10 PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM IpPaBUI
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,



dopMyIHpOBaTh 1ENb HWCCIENOBAaHUS, TPEACTABISATh B pazauuHOl (opme
pe3yIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JJOCTOBEPHOCTH;
c(OpMUPOBAHHOCTH YMEHHIA:

COOJIIO/IaTh MPaBUIIA SKOJOTUYECKH IENIECO00Pa3HOTO MOBEICHHUS B OBITY H
TPYIOBOH AEATEIFHOCTH B LENAX COXPAHEHUS CBOETO 3II0POBBS, OKpYKAroOIIeH
NPUPOIHON CPeNbl U JOCTIKEHHS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBHS Ha JKUBBIE OPraHU3MbI
OTNpeAeIEHHBIX OPraHUYECKUX BEIECTB, ITOHMMAasi cMbIch rmokasarens [1JIK;

aHAJIM3UPOBATh IEJIECOO0Pa3HOCTh MPUMEHEHUsI OPTaHMYECKUX BEIICCTB B
IPOMBIIUICHHOCTH ¥ B OBITY C TOYKH 3PSHHUSI COOTHOIICHUS PHCK-TI0JIh3a;

C()OPMHPOBAHHOCTh  YMEHHIA: OCYIIECTBIISITh  I[CJICHAPABICHHBIA  TTOUCK
XUMHAYECKOW MH(POPMAIIUU B PA3IIMYHBIX UCTOYHUKAX (HAydHas M y9eOHO-HAy4dHAsI
JIUTEpaTypa, CpEeICTBa MaccoBOil uHpopmaruu, VHTepHeT U apyrue),

KPUTHYECKU aHAJIU3UPOBATh XUMUYECKYIO uH(dopmaIuio, nepepadaTeiBaTh €&
Y UCIIOJB30BaTh B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.
11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUsA Kypca «OOmias u HeopraHuyeckas
XUMHUS» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MAaTepHAIBHOM €IWHCTBE MHUpa,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPHUPOJLI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYCHUU YCTONYMBOTO
pa3BUTHSI, B pEUICHUHU IPOOJIeM SKOJOTHYECKON, DHEPreTHUYeCKON M IHILIEeBOM
0€30IacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUHU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOCCIICUCHHH PAllMOHAJIBHOTO IMPHPOJIOIOIL30BAHUSA, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILICHHMS K CBOEMY 370pOBbIO M IPUPOJIHOU
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH JJIEMEHT, aToM, SApO aToma,
U30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XMMHUYECKasi CBs3b (KOBaJEHTHAas, HWOHHAs, MeETANINYECKasi, BOJOPOJIHAs),
KpUCTATMYECKasl PEeMIETKA, XUMHUYECKas peakius, pacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAIIMS, CTENEHb JIUCCOIMAIlUH,
BOJIOPOJHBIN IIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIIOBOK 3 deKT
XHMHYECKON peakiu, CKOPOCTh XUMHYECKON peakiiuu, XMMUYECKOe PaBHOBECHUE;
TEOPUU M 3aKOHBI (TCOPHS DJCKTPOJUTHUYECKON JTUCCOLMAIUM, TEePHUOINYECKUN
3akoH [[.1. MenpneneeBa, 3aKOH COXPAaHEHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN SI3BIK



XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUs
IIPUYUHHOCTH W CHCTEMHOCTM  XUMHYECKUX  SBIICHHM; COBPEMCHHBIC
IIPEACTABICHUS] O CTPOCHHWH BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJIIDHOM H
HaJIMOJICKYJIDHOM YpPOBHSX; IPEACTABICHUSA O MEXaHU3Max XHUMHUYECKHUX
peakuuu, TEPMOJUHAMUYECKUX
Y KMHETHUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAHMs, O XUMUYECKOM PAaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHUCTeMaxX; (PaKTOJOTHYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUH U 0€30I1aCHOM MCIOJb30BAaHUU BAKHEHIINX HEOPTraHUYECKUX
BEUIECTB B OBITY M NPAKTUYECKOM JIESATEIILHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
IIPUHLUAIIAX XUMHAYECKOTO IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTD YMEHHI: BBISBIATD XapaKTEepHbIE IPU3HAKA
IIOHSATHM, YCTaHABIUBATH UX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIINE
IIOHATHS IIPYU ONMCAHUY HEOPIaHUYECKUX BEILECTB U UX PEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHUS UCIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

Cc(OPMUPOBAHHOCTh YMEHUS ONPEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XMMHUECKON CBS3U (KOBaJIEHTHA,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pEETKU
KOHKPETHOTO BEILIECTBA;

C(OPMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMICTB BEILECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(hOpMHPOBAHHOCTh YMEHUU: KIIacCUPUIIMPOBATH: HEOPTraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM NpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaiu3aropa M
JPYTHUE); CAMOCTOSATENBHO BHIOUPATh OCHOBAHMSI U KPUTEPUU IJIA KIIaCCHU(PUKALIUU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa [I.
. MeHnaeneeBa 1 IeMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX DJJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
Ilepronuueckon CUCTEMBI J.1. Menneneesa, UCIIOJIb3YS IIOHATHUA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYPOBHU», «S-, P-, d-aTOMHbIC
opoUTanm», «OCHOBHOE M BO30YXKAEHHOE JHEPTeTUYECKHE COCTOSIHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U HX
coequHeHuM 1o nepuomam u  rpynmam  [lepuoamyeckon  cuctemsl I



W. MenzeneeBa, BaJCHTHbIE BO3MOXKHOCTM AaTOMOB 3JEMEHTOB Ha OCHOBE
CTPOCHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh ~ YMEHHI: XapaKTepu30BaTh  (OMHUCHIBATH)  OOIIHME
XUMHUYECKUE CBOMCTBA BEILECTB Pa3INYHBIX
KJIACCOB, TIOJITBEPKAATH CYLIECTBOBAHUE TE€HETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMH BEUIECTBAMU C TIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTb ~ YMEHHS PACKpbIBaThb  CYIIHOCTb:  OKHCIUTEJIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIECHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUui; peakuuidl HOHHOrO OOMeHa IyTEM COCTABJICHMSI MX IOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHWW;  peakuMi  THUAPOIW3a;  PEaKIuil
KOMIUTIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);

C()OPMUPOBAHHOCTb ~ YMEHHUS OOBACHATh  3aKOHOMEPHOCTU  IPOTEKAHMS
XUMHYECKUX PEAKUHA ¢ YYETOM HMX SHEPreTHUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUS] CKOPOCTH XHMHMUYECKOW pEaKIUu B 3aBHCHUMOCTH OT Pa3IUYHBIX
(akTOpoB, a TaK)Ke XapakTep CMELIEHUSI XUMUYECKOIO PABHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

C()OPMUPOBAHHOCTh ~ YMEHHUS XapaKTEpU30BaTh  XUMHUYECKHE  PEaKIUH,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOlue HayyHble MPUHLMIBI XHUMHUYECKUX MPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMUPOBAHHOCTb BJIAJCHUSI CHUCTEMOW 3HAHUH O METoJaxX Hay4YHOIro
NO3HAHUS SIBJICHUHW NOpUpPOIbl — HAOJIOJEHUE, W3MEpEHUe, MOJEIIMPOBAaHNUE,
HKCIIEPUMEHT (peasbHbI U MBICJIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSATH 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUM BEILIECTB
U Uil OOBSICHEHHS XHUMHUYECKHUX SBJIICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

c(OpPMHPOBAHHOCTh YMEHUS BBISBIATh B3aUMOCBSI3b XMMUYECKHX 3HAHUU C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh ~YMEHHUS MPOBOAUTH PACUYETHI: C  HCIOJIb30BAHUEM
NOHATUN «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIoBoro s¢dexra
peaklny; 3HAYECHHUS BOAOPOJHOIO IOKA3aTesl pacTBOPOB KUCIOT M LIENOYEHR C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOIYKTa pEeaKIHH; OOBEMHBIX OTHOIICHHI
ra3os;



c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENbHO IUJIAHUPOBATh M MPOBOAMUTH
XUMHYECKUH  JKCIEepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelpl pPACTBOPOB BEIIECTB C IMOMOILIBIO HHAUKATOPOB, HU3YYEHUE BIMSHMUS
pa3nMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (OpMyJIUpOBaTh LE€db HCCICAOBAaHUSA, NPEICTaBIATh B
pasznuuHOil opme pe3yibTaThl SKCIEPUMEHTA, aHAIM3HPOBAThb U OLIEHUBAThH UX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUH: COOJIIOIATh TPABIIIA TIOJIB30BAHUS XUMUYIECKON
mocysol M j1abopaTopHBIM OO0OpyAOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKLMSIMH IO BBIIOJHEHHIO JAaOOPATOPHBIX XMMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl W JOCTWXKEHUs €€ YCTOMYMBOrO pPa3BHUTHs, OCO3HABATH OMACHOCTH
TOKCUYECKOT0 JEHCTBUSA HA KUBBIE OPTaHU3MBbI OINPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHMH: OCYIIECTBIATh LIE€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUUECKYIO uH(pOpMalLIo, nepepadbaTbIBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUH C ITOCTABIIEHHOW yueOHOM! 3a1auei.
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