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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma o XMMUU Ha YPOBHE CpeAHEro oluiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akona or 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEIHEro o011ero
oopazoBanusa(POIl COO), npencraBieHHbIXx B DepepanbHOM roCyJapCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yuérom Konmenmuu mnpenoiaBaHus
y4eOHOro mnpenMera «XuMHUs» B 00pa3oBaTelIbHbIX OpraHusauusax Poccuiickoi
Qenepauuy, peaTU3YIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOIOKeHU «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
O®enepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XYUMHS Ha YpOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBaHus ywamuxcs 10-11  kmaccos.
WN3yyenue mpeamera, peanmsyemMoe B yCIOBUAX JudepeHITupPOBaHHOTO,
npouIbHOrO OOy4YeHMs, TPU3BaHO OOecmeunTh O0O0Ie00pa3oBaTENbHYI0 |
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aZanTayy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COIUYME, a TAKKE IS
POJOJKEHUsT OOY4YEeHHS B OpraHu3anusx MpodecCHOHATLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMmme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XHUMHS» IOJydaeTr
NOJPpOOHYI0 ~ MHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJATarOIIMMHU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIENEH, CoIep KaHus,
pe3yabTatoB OOy4YeHUs M TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOMTOMYSBIISIOTCSCIIEAYIOITUEBBITIOTHAEMbICTIPOrPaMMONTTIOX UMUHU (D
YHKIIUU:

e HH(pOPMAIMOHHO-METOANYECKAsl, peaau3ainus KOTOpOH oOecreynBaeT
NOJIyYEHUE NPEJICTAaBICHUA O LENAX, COAEpXKaHUM, OOILIel CTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTUS 00YUaIOIMIMNXCS CPEACTBAMHM MIpEAMETa,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TUIAHUPYIOILIAs, KOTOpas pe1ycMaTpUBaET
OIpE/ENICHHE: MPUHLHUIIOB CTPYKTYpUPOBAHUS W TOCIIEIOBATEIbHOCTH
U3y4YeHHUs y4eOHOro marepuasa, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTUK; TOJIXO0J0B K (HDOPMHPOBAHUIO COACPIKATEIHHON OCHOBBI
KOHTPOJISI U OLIEHKHM O0pa30BaTENIbHBIX JIOCTHKEHHUM O0OydJarommxcs B
paMKax WTOTOBOM arrecTalud B (OpME €IUHOr0 TOCYJapCTBEHHOIO
HK3aMEHA M0 XUMHUH.

[Iporpamma asnis yriyOaEHHOTO N3YUYEHUS XUMUM:



e YCTaHaBJIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COEp)KaHHUE, 005S3aTeIbHOE
JUIT W3y4eHUS B paMKax OTHACIbHBIX TpoduiIeH, NpeaycMaTpuBaeT
pacrmpeneneHue M CTPYKTYpHpPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJZIepPKaTeNbHBIM JIMHUSIM/Pa3ienaM Kypca;

e Ja€T NpHUMEpPHOE paclpeleieHUue y4eOHOro BPEMEHH, PEKOMEHYyEMOro
JUTSL U3yYEHUS OT/ICIIbHBIX TEM;

e IpearaeT IMPUMEPHYI IOCJIEI0BAaTeIbHOCTh H3YYEHUS Yy4eOHOro
MaTepuana ¢ y4€TOM JIOTUKHM MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJUYECKYIO MHTEPIPETALNIO 1IeJIel U 3aJlay U3y4yeHHUs Mpeamera
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUs, COJEPKATEILHOW XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
POrpaMMBbl CpEIIHETO o01u1ero o0Opa3oBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C y4€TOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX JCHCTBHI  00ydYalomerocs IO OCBOCHHUIO
COJIEpP KaHMSI PEMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B IMPOrpaMMe MO XHUMHH MPEayCMOTpeHa
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus. 3a TMpeaelaMd YCTAHOBJIEHHOW MpPOrpaMMoll MO  XUMHUU
00s3aTeNIbHON (MHBAapUAHTHOW) COCTABJISIONIEH COJEp:KaHMs yueOHOro mnpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JOJKHA OIpPENEeNsIThCSI B COOTBETCTBUU C HAINpaBJICHHUEM KOHKPETHOI'O
npoduiss 00yyeHusl.

B coorBerctBuM ¢ koHuenryanbHbiMH nosoxeHusmu PI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOr0 M yriayOJE€HHOTO YPOBHEH B CHCTEME
muddepeHITMpOBaHHOI0 OOYYEeHHSI Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YINIYOJIEHHOIO HW3YYEHHUsI HAIpaBJleH Ha pean3aluio
OPEEeMCTBEHHOCTH €  MOCJIEAYIOUMM  JTalloM  MOJYYEHUS  XMUMHUYECKOTrO
oOpa3oBaHHs B paMKaxX W3YYECHHS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCHUIUIMH B By3aX U OPTaHU3ALMSX CPEIHETO MPo(ecCHOHAIBHOTO
oOpa3zoBaHus. B 53TOH CBA3M u3ydeHHE MpeameTa «XHUMHS» OPUEHTHUPOBAHO
NPEeUMMYIIECTBEHHO HAa  pacllUpeHue U  yriayOJdeHue TEOpEeTUYECKOW U
MPAKTUYECKON MOJITOTOBKH 00YyYaronuxcsi, BEIOPABIINX OMPEACIEHHBIA MPOPUITH
o0yueHusi, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOUIEr0 MOTYyYEHUSI XUMUYECKOTO
o0pa3zoBaHUs B opraHuzaiusix npodeccuoHabHOro oopaszoBanus. Hapsiny ¢ aTum,
B cBere TpeboBannit ®I'OC COO k mIaHHpyeMbIM pe3yjbTaTaM OCBOCHHS
dbenepanpbHONl 00pa30BaTEIIbHOM IPOrpaMMBbl CPEIHETro OO0IIero 00pa3oBaHUs
u3ydyeHue rmpenMera «XUMHS» OPHEHTHUPOBAHO TAaKKe Ha peIIeHHe 3aaad



BOCTIMTAHUS ¥ COIMANBHOTO Pa3BUTHS OOyYarommxcs, Ha (OpMHUpPOBAHHE y HUX
OOIICHHTENIEKTYIbHBIX YMEHUH, YMEHHIA palMOHATU3alUd Y4eOHOTrOo Tpyaa |
00OOLIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HUMEIOIMIMX  MEXIUCIUIUIMHAPHBIH,
HAINPEIMETHBIN XapakTep.

CocTaBngomuMy IpeaMeTa «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO W3Y4EHUs
ABIAIOTCA  YriyOnéHHble Kypchl — «Opranundeckas xumusi» U «OOmas u
Heopranundeckas XxuMus». [Ipu omnpeneneHnn mMoaxoa0B K 0TOOPY U CTPYKTYpPHOI
OpTaHM3alMM COAEPKAHMUA OSTUX KypCOB B MPOrpaMMe IO XHMHU 3a OCHOBY
npusATel nojoxkeHuss GI'OC COO o paznuuusax 0a30BOro U yriayOJEHHOTO
YPOBHEH U3yueHUs NPEAMETA.

OcHoBYy coaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpPTaHWYeCcKasi XUMHS» COCTAaBISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUH U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHUs IpeaMera. JTa cucrema
3HaHUU TNOJy4yaeT OIpeneIEHHOEe TEOPETHUUECKOE JIONOJHEHHE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIINI 00BEM  (PaKTOIOTMUECKOTrO
maTepuana. Tak, Ha yrIyOJI€HHOM YpOBHE H3yUeHHUs NpeaMmera obecredeHa
BO3MOXKHOCTh 3HAYUTEILHOTO YBEIMYEHUS O00bEMa 3HAHUH O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COCAMHEHMM HAa OCHOBE paCIIMPEHUs] U YriayOJieHus
OPEICTaBICHUNA O CTPOCHHM BEIIECTBA, XMMHUECKOH CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAHUS PEAKINA, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KUHETHKU
U TepMoAWHAMHKH. I3yueHue mnepuoamdeckoro 3akoHa U Ilepmoamueckoii
CUCTEMbl  XMMHYECKHUX  DJJEMEHTOB  0a3upyercss  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKHUX IMPEACTABICHUIX O CTPOSHUH aToMa. XMMUYECKasi CBS3b
OOBSICHSIETCS] C TOUKH 3PEHUS SHEPTeTUUECKUX M3MEHEHUH MpH e€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3ydenue
TUIOB  peakuuil  jgomonHsercd  (OPMUPOBAHMEM  NPEACTaBICHUH 00
AIIEKTPOXUMUYECKUX MPOIECCAX U IEKTPOIU3E PACIIaBOB U PACTBOPOB BEILIECTB.
B kxypce opranmdeckoil XMMUU MPH PACCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTHU
COCJIMHEHUN yaemnsieTca oco00oe BHUMaHKE BOMPOCcaM 00 3JEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIHi.

Ocoboe 3HayeHHWEe UMEET TO, YTO Ha COAEepXKaHHE KypCOB XHUMHUU
yrayOJaE€HHOTO YPOBHS U3YUEHHUS JIs KIACCOB OIMpPEAEIEHHOro npoduis (rj1aBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep [ONOJHEHHM K o00meil cucreme
OpEeIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHHME CMEXHbIE MpeAMeThl. Tak, Hampumep,
B COJIEpP’KaHHUM TMPEAMETa NIl KJIACCOB XUMHUKO-(DH3UIECKOTO Mpoduist O0IbInoe
3HaueHUuEe OYIyT MMETh 3JEMEHThl yueOHOro marepuaina no obmei xumuu. [lpu
U3yUYEHUU I@IpeIMeTa B JIaHHOM cllyyae akLEHT OyJeT clenaH Ha OOIIHOCTb
METOJIOB MO3HaHUs, OOITHOCTh 3aKOHOB M TEOPUN B XMMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIApHasi Teopusi (MOJIEKYJsIpHAs TeopHus B (U3UKE), 3aKOHBI COXPaHCHHS



MacChl M DHEPIrUM, 3aKOHBI TEPMOJMHAMHUKH, JJEKTPOJIM3a, MNPEICTABICHUS O
CTPOECHUH BELIECTB U IPYTOE.

B TO e BpemMsa B COIEpKAHMM IpeIMETa Uil KJIacCOB XHMMHKO-
Oounonornyeckoro npoduist OONbIINI YAETbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusi. B 3TOM cioydae mpemocTaBiseTCs  BO3MOXKHOCTH  Jid  Oosee
OOCTOATENBHOIO  PACCMOTPEHUS XMMMYECKON OpraHu3aludyd KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAST, K MpHUMEpYy, TaKHUe
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JMOUABI, OEJIKH, YIIeBOAbl, HYKIECHHOBBIE
KHCJIOTBI U Apyrue. IIpm 3ToOM 3HaHUSA O COCTaBE M CBOMCTBAX IPEICTABUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY)KAaT OCHOBOM Il W3Y4YCHUS
CYLIHOCTHU IPOLECCOB (DOTOCHUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOIO MHMPOBO33PEHMS, OCBOCHHMS
00LIEHAyYHbIX METOJIOB TO3HAHHUSA U OIBITa MPAKTUYECKOTO MPUMEHEHUS HAYUHbBIX
3HaHUU H3ydyeHHe mpenMera «XHUMHs» Ha yriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEJIMETHBIX CBS3SIX C Y4YEOHbIMH MpeIMETaMHu, BXOASIIMMU B COCTaB
npeAMETHbIX oOnactell «EcTecTBEHHO-HAy4HbIE MpPEIMEThbD», «MaTeMaTuka u
uHpopmaTrka» 1 «Pycckuii A3bIK U JIUTEPATYPaAY.

[Ipn usydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O U CpPEIHEro o0Imiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3aJjaueil NEPBOCTENEHHOW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUU KaKk O0OJIACTU COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOM
JEATENBHOCTH YEJI0BEKA M OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
ATOM 3aJayd Ha YrayOJIEHHOM YpOBHE M3y4YEHHs TMpeAMeTa Mpeanoaraet
peanu3anuio TaKux LeNeH, Kak:

e (opmMupoBaHHEe TpPENCTABICHUN: O MaTEpUATBLHOM E€AUHCTBE MMpAa,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJICHUH IIPUPOJBI, O MECTE XUMUHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Belylled poiau B oOecreuyeHUuu
YCTOWYMBOI'O  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoliemM
HKOJIOTMYECKOM, IHEPreTUYecKON M MUILEeBON 0€30MacHOCTH, B Pa3BUTHH
MEJIULIAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBbIX HCTOYHUKOB YHEPIUH, B
o0ecrieueHur paroOHAIBHOTO MPUPOJONONb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEIOBEKAa, a TAKXKE KOJIOTMYECKH
00OCHOBAaHHOT'O OTHOUIEHUS K CBOEMY 3/J0POBBIO U IPUPOJHON CPELE;

e OCBOCHME CHCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIOIICH eCTeCTBEHHO-HAYUYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUU XUMHMH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEGHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHWs XMMHUYECKUX PEAKLIHU, O



XUMUYECKOM PaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CUCTEMAaxX, 00 00IIMX
Hay4HBIX MIPUHIIMIIAX XUMHUECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00 yJarommxcs OCO3HAHHOT'O IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUN I OOBSICHCHUS
KJIFOUEBBIX HMJAEH W NpOoOJEM COBPEMEHHOM XMMHH, ISl OOBACHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;
I'PAMOTHOTO PEIIeHUs IPo0IeM, CBI3aHHBIX C XUMHEH, MPOrHO3UPOBAHUS,
aHaJIN3a U OLICHKH C MO3UIMHA DKOJOrHYeCKON 0€30IMacHOCTH IOCIIEACTBUM
OBITOBOM M MPOMU3BOACTBEHHOM [EATEIBbHOCTH YEJIOBEKA, CBSI3aHHON C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIONIb30BAaHUEM U  IMepepadoTKon
BECIIECTB;

yriyOJieHue  TPEACTaBICHUM O  HaydyHbIX  METOJaX  IO3HAHUA,
HEOOXOMUMBIX [IJII TPUOOPETEHUS] YMEHHUM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSCHEHUS XHUMHUYECKHX SBJICHUM, HMECIOIIHNX MECTO B
MIpUPOJE, B MPAKTUUYECKOU JIESITEILHOCTH U TTIOBCEAHEBHOM KU3HHU.

B mnnane peanuzanuM TNEpBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GYHKIUI [IEJIOCTHOW CHUCTEMBbI CpEeIHEro oOIero oOpa3oBaHUs NPU H3YUYCHUU
npenMera «XuMUs» Ha  yIIyOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKE IEH | 3a7a91, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHWHA TPUPOIBI,
YBaXEHUS K TIPOIECCY TBOpPYECTBA B 00JIACTH TEOPETHYECKUX U
NPUKIAJAHBIX HCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHHSI,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAllUM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHUS
OO0IIIeYeTTOBEYECKUX IIEHHOCTEIH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTEeM oOywaromuxcsi, (popMHUpOBaHME Yy HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCHEITHON MPOoheCCHOHAIBHON W OOIIECTBEHHOM MeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e XKU3HH;

dbopMHUpOBaHME YMEHMH M HaBBIKOB Pa3yMHOI'O MHPHUPOAOINOIb30BAHMUS,
pa3BUTHE IKOJIOTMUECKON KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MIOJIE3HOM IKOJIOIrMYECKOMN AEATEIIbHOCTH.

OO0m1ee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YUYCHUSI XUMUU Ha YIIIyOJIEHHOM
YpOBHE CpeliHero odiiero oopasoBanus, cocrarisier 204 yacos: B 10 kiacce —
102 gaca (3 gaca B Henenmo), B 11 kmacce — 102 gaca (3 yaca B Henesto).



COJAEP XAHME OBYYEHUA
10 KJIACC

OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XMMUH.

[Ipenmer w©  3HaueHHE OPraHUYECKOW  XHWMUHU, [PEICTABICHUE O
MHOr000pa3uy OpraHNYeCKUX COCIUHEHHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXKHOCTM aToMa yriaepona. XUMHUYECKas CBA3b B
OPraHMYeCKUX COCIMHEHMUSX. TUlbl TUOpUIM3AMM ATOMHBIX  OpOuTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN B JJOHOPHO-
aKLENTOpHbIA). TUIBl NEpeKpbIBAHUS aTOMHBIX OpOWTaNei, ©- W T-CBS3U.
Onunapnasi, 1BOMHas U TpoiHast cBsi3b. CrocoObl pa3pbiBa CBs3EM B MOJIEKYJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOJHOM paauKkaine, Hykieopuise Hu
ANEeKTpoduIe.

Teopust crTpoeHuss oOpraHudeckux coequHeHnii A.M. byrnepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYEeCKUX CcoelMHEHUH. MonekyaspHble M CTPYKTypHble  (OPMYIIBI.
CtpykTypHble (OpMYyNbl pa3aUYHBIX BHUIOB: pa3BEPHYTas, COKpalIEHHas,
ckenmerHas. M3omepus. Bunabl n30MepuHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexkTpoHHbIe 3D (PEKTH B MOJIEKyIaX OpraHUYECKUX COCIMHEHHUM (MHIYKTUBHBIN
U Me30MepHBIN (D PEKTHI).

[IpencraBienne o KiacCU(pHUKALMU OpraHuveckux BemecTB. [lonatue o
dyHkuroHanbHoOU rpymnmne. ['omomnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKJIatypa oprannueckux coeauHeHuin (IUPAC) u TpuBHManbHbIE Ha3BaHUs
OTJENbHBIX MIPEICTABUTEIEH.

OcoOeHHOCTH W KJacCHU(HKAIUS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKLINHA B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEIIECTB M HX NPEBpALICHUN:
O3HAKOMJIEHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MarTepualamMu Ha HX
OCHOBE, OIBITHl IO MPEBPALICHUIO OPTaHUYECKHX BEIIECTB IPU HATPEBAHUU
(mnaBneHue, OOYIJIMBaHHWE U TOPEHHE), KOHCTPYHPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Ankanel. 'omonorudueckuil psj ankaHoB, oOmias (Gpopmyina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3alys aTOMHBIX opOuTanel yriaepoja, o-CBsa3b. Dusmyeckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKUHUM 3aMENICHUs, W30MEpU3alluH,
JEruApUPOBaHUS, ITUKIM3AlMK, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEaKINil paIMKaJIbHOI'O 3aMEILICHMUS.

Haxoxnenue B npupope. CriocoObl MONTyYEeHUs] U TPUMEHEHHUE AJIKAHOB.

Huxnoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepus. OCoOOEHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOIAH, IMKIOOyTaH) U
OOBIYHBIX (IIUKJIOMEHTaH, IUKJIOTeKCaH) IMHUKI0ankaHoB. CrocoObl MOMy4YeHUs U
MPUMEHEHUE ITUKIJIOATKAHOB.

Ankenbl. ['omosiorudeckuil psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJl alKeHOB, SpP*-
rudpuau3anus aTOMHBIX opOurtanei yriepona, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (muc-TpaHc-) wuzoMepus. @OU3NYECKHE CBONCTBA AJKEHOB.
XUMHUYECKHE CBONCTBA: PEaKIMU MPUCOSAUHEHMUSI, 3aMEIICHUSI B O-MIOJIOKECHUE
Py ABOMHOM CBSI3H, MOAUMeEpu3auuu U okucieHus. [IpaBuno MapKOBHHKOBA.
KadecTBenHble peakiiuy Ha JBOWHYIO CBsI3b. CIOCOOBI TIOMYYECHHSI U IPUMEHEHHUE
AJIKEHOB.

Ankaauensl. Knaccudukarusi ankajgueHoB (CONPSHKEHHBIC, U30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHHUSI U XUMHUYECKUX CBOWCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenuuenune. [lonumepuzanus
CONpsKEHHBIX TUeHOB. CrOcoObI MOTYyUYEeHHS U TPUMEHEHHUE aJIKAIUEHOB.

Ankunbl. ['oMonmoruueckuii psiji alkKUHOB, 0011ast opMysia, HOMEHKIIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTanei yriepoma. Ou3WdyecKkrne CBOWCTBA aJIKWHOB.
XUMHUYECKHE  CBOWMCTBA:  peaklMu  NPUCOCAUHEHHUs,  JUMEpU3allud U
TpUMepHU3aluu, oKuciaeHus. KucioTHple CBONCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBeHHBIE peaKIK Ha TPOHHYIO CBA3b. CIOCOOBI MOTyYeHUS
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yriieBoaopozasl (apensl). ['omonormyeckuid psii apeHoOB,
oOmast popMysa, HOMEHKIIATypa U U30MEpUsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. DHU3WYECKHE CBONCTBA apeHOB. XHMHUYECKHE
CBOMCTBa OEH30J1a M €r0 TOMOJIOI'OB: PEeaKIuy 3aMeIleHNs B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJTHOM paJIMKaje, PEakiuu MNPUCOCIUHECHUS, OKHCJICHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TpPUMEpPE AIKWIbHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYIIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoia. [Tomumepuszanus ctuposna. CrocoObl moydeHus u
IIPUMEHEHUE apOMATUYECKUX YTIIEBOJIOPOJIOB.

[Tpupoansiii ra3. [lonyrHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHs1il yroias u mpoayKTsl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KaTaAIUTHUYECKU), pUPOPMHUHT, MUPOJIU3.
[IponykTel nepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enerndeckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOOPO/IOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJOPOOB. Peakuuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOrPYMMNy, IUAHOTPYIIILY,
amuHorpynmy. JlelicTBM€ Ha TaJOreHIPOM3BOAHBIE BOJHOIO W CIMPTOBOTO
pactBopa miénoun. B3auMoaelcTBUE NUTaJIOTEHAJKAHOB C MarHueM WM ITUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonb3oBanue
rajOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE W TMpPU CHUHTE3E
OPTraHUYECKUX BEIECTB.

DKCNEpUMEHTAIbHbIE METOJIbl HM3YY€HHUSl BEIIECTB U HUX IIPEBpAICHUMN:
u3y4yeHrue (PU3NUECKUX CBOWCTB YIIIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJAOpOAOB Pa3IMUHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa MEpMaHraHaTa Kajus, B3aWMMOJICHCTBUE alleTWJIEHA C
aMMHaYHBIM pacTBOpoM okcuaa cepeodpa(l)), kadecTBeHHOE OOHApy)KEHHE
yriepoja M BOJOPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYEHUE IHTWICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKOMJieHHE C KojulekuusMu «HedTb» u «Yromwy, C
oOpasmaMu  IUTacTMacc, KaydyKOB HM  PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YTJIEBOJIOPOJIOB U rajOr €HIPOU3BOAHBIX YIIIEBOAOPOAOB.

Kuciaopoacoaep:xamme opraHn4ecKue coeuHeHus.

[Ipenensubie omgHOaTOMHBIE CcnUpThl. CTpoeHHE MOJEKysl (Ha MpuUMepe
METaHoJa W JTaHoja). ['oMomoruueckuit psa, obmas dopmyna, H30MepHs,
HOMEHKJIaTypa W kinaccudukanus. Dusudyeckne CBOWCTBA  MPEISTHHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoaHble CBSI3M MEXAYy MOJIEKYJIaMd CIUPTOB.
XWUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIeHUs, JerujapaTaldd, OKHUCJIEHUs,
B3aUMOJICICTBME C  OpPraHUYECKMMH U  HEOPraHWYECKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakiys Ha OTHOATOMHBIEC CIUPTHI. JIeHCTBHE 3TaHOIA U METaHOoJIa
Ha opraHu3M uenoBeka. CrocoObl MONY4YEHUS U TNPUMEHEHUE OJJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH (PUBHYECKUX H
XAMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JSTUJICHIVIMKONL U TIULEpUH. Duznueckue U
XMMHYECKUE CBOMCTBA: PEAKIIMU 3aMEILICHUS, B3AUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKMMM KHUCJIOTaMH, KauyeCTBEHHAs pEaKIus Ha MHOI0aTOMHBIE
ciupthl. [IpencraBienne 0 MexaHW3Me PEaKIUid HYKICOPWIHHOTO 3aMEIICHHUSI.
HeiictBue Ha opraHuzM denoBeka. CrocoObl MOJAy4YeHUsS UM [PUMEHEHHUE
MHOT'0OaTOMHBIX CIIUPTOB.

®cHon. CTpoeHHE MOJIEKYJIbl, B3aMMHOE BJIMSHHE THAPOKCOTPYMIBI U
O0enzonbHOro sAnapa. dusmueckue cpoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha QeHod. TokcHYHOCTH (eHona.
CnocoObl nonydenust v npuMenenue penona. GenondpopManbiaeruinas cMoa.

KapOonunbHble COeTMHEHHS — aJIbJIETUIBl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJILHOUM TPYMIBL. ['OMOJIOTHUYECKHE PSIIBI albIACTUIOB U KETOHOB, OOIIast
dbopmyna, uzoMepus U HOMeHKIatypa. DuU3nMyecKre CBOWCTBA allbJCTUIIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBAa  aIbJECTHJIOB U  KETOHOB:  pEaKUUHU
npucoenruHeHrsa. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbICTHUIbL.
CnocoObl ToNTy4eHHs U IPUMEHEHHE aJIbJErU10B U KETOHOB.

OIHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoOMeHKIaTypa. Pu3nueckue cBoicTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOmHBIE CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuus HTepuPUKaLUU, PEAKIUUd C YYaCTHUEM YIJIEBOAOPOAHOrO paaHKaia.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [loHSATHME O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOICTB HENMPEAETbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBurenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBas, MaJbMUTHUHOBAs, OJEUHOBAs, .JUHOJEBAS,
JUHONEeH06as KUCIOThI. CrocoObI OTyUYeHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuil psna, oOwmas (opmysna, HU3OMEPHUS H
HOMeHKIaTypa. dusnueckue U XUMHUYECKHME CBOWMCTBA: THUAPOIU3 B KUCIOW U
IEJIOYHOU CPETIE.

Kupswi. Ctpoenne, Hpu3nMUecKrue U XUMHUUECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCION U 1esouHoi cpene. OCOOEHHOCTH CBOWCTB YKUPOB, COJEPKAIINX OCTATKU
HeTpeAeIbHBIX JXUPHBIX KUCIOT. JKuphl B ipupo/e.

Mp114 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mras xapakTepuctuka yriaeBoao. Kinaccudukamus yrieBogoB (MOHO-, AH-
U Toyicaxapujibl). MoHocaxapujbl: TJI0K03a, (PpykTo3a, TrajiakTto3a, pudo3a,
ne3okcupu6o3a. dusnveckue cBOICTBA W HaxoxaeHue B npupoge. dorocunres.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHON
TPYNI, CIHPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHHWe TIIOKO3bI, €€
3HAQYECHHUE B KU3ZHEACATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTtaHaBiMBarolne U HEBOCCTAHABIMBAOLIME Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupone u npumenenue. [loaucaxapuasl: kpaxmail,
[JIMKOT€H W Heiunono3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmaia, TIJIMKOIeHa U
HEeUT0I03bl.  PU3MUYECKUME CBOWMCTBA Kpaxmana M LEJUI0I03bl. XHUMHYECKHUE
CBOWCTBA Kpaxmaja: TMAPOJU3, KAYeCTBEHHAas peakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUEe >PUpoB Lemwoao3bl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN IIENK).



OKCIEPUMEHTAIbHBIE METOJbl H3YUCHHS BEIIECTB U MX IPEBpallcHUM:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOIO CIHMPTA B AIbJETH] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHOUPTA JUXPOMATOM Kayivsi (BO3MOKHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albAETUIbl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus  raunepuHa
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHUE pacTBOpa TIIIOKO3bI ¢ rujpokcunoMm meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PElICHHE SKCIEPUMEHTANIbHBIX 3a7a4 1mo TeMaMm «CrnupThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE YPUPHD.

A30Tco/iep:Kalue OpraHnyecKkue coenHeHmsl.

AMMHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anupaTUyecKue W apOMATHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIEC.
Crtpoennie monekys, obuias (hopmysia, U30MEpHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA alnM(aTUUECKHX aMHUHOB: OCHOBHBIE CBOWMCTBA,
AJKWIMPOBAHKUE, B3aNMMOJECHUCTBUE MNEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOMW.
Comnu aJIKuIaMMOHUS.

AHWIMH — TpPEACTaBUTENIb AaMHUHOB apomaTudyeckoro psana. CrpoeHue
aHwiMHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJIeKyJsie aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJIyYeHUsT W TpUMEHeHue anudaTtuyeckux amMuHOB. [lonydeHue aHuiIMHA U3
HUTPOOEH30IA.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENHN Ol
AMUHOKUCJIOT: TJWIUH, ajdaHuH. @DOu3nYecKkue CBOWCTBA aMUHOKHCIIOT.
XWUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COC/IMHEHU, peaKIs TMOJUKOHICHCAIMM, O0pa3oBaHUE TMENTUIHON CBS3H.
buonorunueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npuponnsie monumepsbl. [lepBuuHasi, BTOpUYHAS U TPETUYUHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OEIKOB: THAPOJIMU3, JCHATYpaIus,
KaueCTBEHHBIE PEaKIUU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalCHUN:
pacTtBopeHue O€IKOB B BOJie, JeHATypalusi OEJIKOB MPU HArpeBaHUU, ILIBETHHIC
peakuuu Ha O€NKH, pelIeHUWE SKCIEPUMEHTAJIbHBIX 3a7ad4 10 TeMaM
«A30TcoaepKalne OpraHUYecKue COCIMHEHUs» U «Pacnio3naBanue
OPraHUYECKUX COCTMHECHUI.

BrbicokoMoJieKyJIIpHbIE COeTMHEHUS.

OCHOBHbBIE MOHATUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUW: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCAIIHS.

[Tonumepubie wmatepuansl. [lmactMacchl  (MOAMATHIICH, TOJUIIPONHIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TOJIUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nonudTWIeHTepedTanar). Y THin3anuus 1 nepepadoTKa IIacTHKA.

DnacTOMEpHI: HATypaIbHBIN Kay4yK, CUHTETUYECKHE KayqyKH
(OyTamreHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JaBCaH).

[Tonumepsr CIIEIUAJILHOTO Ha3HAYEHUs (TeduioH, KeBJIap,
AJIEKTPOIPOBOIAIIME TTOIUMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHS BEIIECTB U MX IPEBpallCHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3a7au 1o Teme «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnaenue wmosnekynsipHoi (HopMysibl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXIACHUE
MOJICKYJISIPHOW  (DOPMYJIBI OPTaHWYECKOTO COCAUHEHUs 1o Mmacce (00béMy)
IPOJIYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peakIuyu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (POPMYJIBI
OpPraHMYeCcKOro BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUsI, ONpPEACIICHUE JOJM BBIXOJa MPOAYKTa pPEaKUUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexXnupeaMeTHbIe CBA3H.

Peanuzanus MexxnpeamMeTHbIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOW XUMHU B
10 kiacce OCyIIECTBISECTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTACIBHBIX TIPEaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHHTE3, Kiaccupukauus, HAOIIOACHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIE€Jb, MOJIEJTUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKyJa,
IPHEPTEeTUYECKUN YpPOBEHb, BEIECTBO, TEIO, OO0BEM, arperaTHOE COCTOSHHE
BEIIECTBA, (DU3MYECKHE BEIUYWHBI, €IUHUIBI W3MEPEHUS, CKOPOCTh, DHEPTHs,
Macca.

buonorusi: kjeTka, oOpraHu3M, J3KocucTema, Ouocdepa, MeTaboIu3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TeTepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dorocuHTE3, IbIXaHUE, OCENKH, YIJIEBOMABI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTBHI.

['eorpadus: mone3xbie UCKOMAEMbIe, TOILTUBO.

TexHonmorusi: mNUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAJIBLHOTO IHUTAHUS,
MOIOIIIE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XuMHYeCKHuil 3imeMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHH. ATOMHbIE opOuTanu. Kimaccudukanuss XuMUIecKux 3J1€MEHTOB (S-, p-,
d-, f-omementn). PacmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIMM aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHbIE KOH(DUTypalu HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[lepnognueckuii 3akoH U Ileprognyeckas cucremMa XMMHYECKHAX DJIEMEHTOB
JI.N. MenneneeBa. CBsA3b NMEPUOAUYECKOTrO 3aKOHA W lleproanyueckor CUCTEMBI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU
IMPOCTBIX W CJHOXHBIX BEMIECTB IO TpylnmaM ¢ M[EepUoJaM. 3HAYEHUE
nepuoanyeckoro 3akona /(.M. Menneneesa.

XuMHYecKas CBsA3b. BHAbl XHMHYECKONW CBSI3M: KOBaJICHTHAasl, HOHHasi,
MeTajuinyeckas. MexaHu3mbl 00pa30BaHHUS KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CBA3U. [1oIsIpHOCTD, HAIPABIEHHOCTH U
HACBHIIIAEMOCTh KOBAJEHTHOW CBsA3U. KpartHeie cBsizu. BogoponHasi CBs3b.
MeXMONeKyIspHbIE B3aUMOIECHCTBUS.

BajieHTHOCT, W BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOQ).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUAX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEIUHEHUM.
[IoHsATHE O KOOPAMHALTMOHHON XUMHH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTANIMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucreMax. Mctuanabie pactBopsl. [IpencraBinenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAllMU PacTBOPOB:
MaccoBas J0Jis BEIIECTBA B PaCTBOPE, MOJISIpHAsl KOHUEHTpauus. HaceleHHbsie u
HEHACBIIIEHHBIE PACTBOPbI, pACTBOPUMOCTh. KpUCTamnoruaparsl.



Knaccudukanys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEACTABUTENEH HEOPraHUUECKUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YecKOn
XUMHUH. 3aKOH COXPAHEHHUSI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS W MpPEBpalleHUs
SHEPIrUM MPU XUMUYECKUX peakiusax. TernoBbie 3P(HEKThl XUMUYECKUX PEaKIUM.
TepmoxuMUYECKHE YPABHEHUSI.

CKOpOCTh XMMHYECKOM peaKIu, €€ 3aBUCUMOCTh OT Pa3jU4HbIX (haKTOPOB.
I'omoreHHbIe 1 reTeporeHHsle peakuuu. Katanus n kataau3aTopsl.

OOGpaTuMble 1 HEOOpaTUMbIE PeaKIMi. XUMUYECKOe paBHOBecrue. KoHcTanta
XUMUYECKOro paBHOBecUsl. (DaKTOpHI, BIHSIONIME HA MOJ0XKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYypa, JABJIECHUE U KOHILIEHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunmun JlelllaTense.

OnekTponuTuyeckass auccoruanus. CuibHbIe W clla0ble 3JIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOOHBIX pPAacTBOPOB: KHUCIOTHAas, HEUTpasibHas,
menoyHad. Bogoponusiii nokazatens (PH) pactBopa. I'maponus coneid. Peakuuu
MOHHOT0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCIICHUS.
Okucnurens W BOcCTaHOBUTENb. [Ipomecchl OKHUCIEHHST YW BOCCTAaHOBJIEHUSI.
Baxnelmme OKUCIUTENM W BOCCTAHOBHTEIH. METOM JJIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIUIABOB BEILECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
pa3lIoKEHHWE TEPOKCUAA BOJAOPOJAa B MPUCYTCTBUM KaTaIM3aTOpa, MOJEIH
KPUCTAIUTMYECKUX PEMIETOK, POBEICHNE PEAKIIMii HOHHOTO OOMEHa, OTIPEIEIICHIE
Cpeapl PacTBOPOB C MOMOIIBIO WHJHMKATOPOB, W3YYCHHE BIIMSHUS PA3JTUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU U TOJ0KEHHUE XHUMHYECKOIrO
PaBHOBECHSI.

Heopranuuyeckast Xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHYECKHX
anemenToB /.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aToMOB. duznueckue
CBOMCTBA HEMETAJUIOB. AJUTIOTPOIHUS HEMETAIJIOB (HAa MPUMEPE KHUCIOPOJIA, CEPHI,
docdopa u yriepona).

Bonopon. ITlomydyenue, ¢usnyeckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. ['MApuUABL
TomIMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxknenwe B mpupojie, COCOOBI MOMydeHUs, (QU3UUIECKUE U
XMMHYECKHE CBOMCTBa. ['asioreHoBomopoabl. BaxHeline KUCI0pOaCOAepKaIINE
COEJIMHEHHUS TaynoreHoB. JlabopaTopHbie W TPOMBIILIEHHBIE CIIOCOOBI TOTYyUEHUS
rajgoreHoB. [I[pumeHenne rajoreHoB U UX COCIUHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TMOJTYYEHUS
kuciopoaa. dusnyeckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUABI ¥ IEPOKCUIBI.

Cepa. Haxoxpaenwe B mpupojae, cCrmocoObl TONydeHHS, (U3NUECKHE W
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). Cepuucras u cepHas KHUCIOTHI M uX coid. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIOTHI. [IpruMeHeHne cepol U €€ COeAUHEHUN.

Azor. Haxoxzaenwe B mpupoae, cHocoObl TMOMydeHHs, (QHU3NUECKHEe U
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl azora. A30TUCTast U a30THAs
KHUCIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB a30THOW KUCIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHUN. A30THBIE yI00pEHUSI.

®ocdop. Haxoxnenue B mpupoje, CHocoObl MONydeHUs, (puanueckue u
xumuueckue cBoirctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciorta u e€ comu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHeie
yI00peHus.

VYrnepoa, HaxoXJIeHWE B TNpUPoAE. AJIIOTPONHBIE  MOAU(DUKAIHH.
duznyeckue W XHUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Okcup yriaepoma(ll), okcun yriepona(lV), yromapHast kuciora u eé
conu. AKTHBUPOBAHHBIA yroyb, amcopOuus. Dymnnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIIEPOJOM, U €ro
COE€IMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOMy4eHHs, (PU3UYECKHE U
xumuueckue cpoiictBa. Okcun kpemuusa(lV), kpeMHHeBas KUCIOTa, CUIUKATHI.
[Iprmenenne kpeMHus 1 ero coenHeHu. CTeKs0, ero nojiy4eHue, BUIbl CTEKIIA.

[Tonoxenune meramnoB B [lepuognueckon cUCTEME XUMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHMsI DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTamuioB. OOmue
¢usnueckue cBoicTBa MeTaioB. [IpuMeHeHHe METaluioB B OBITY M TEXHUKE.
CnuiaBbl METAJIIOB.

DNEKTPOXUMHUUECKUN psAJl  HampspDKeHud  MetauioB.  OOmue  crnocoObl
MOJIYYEHHUSI METaJIJIOB: TUAPOMETAITYPIus, MAPOMETAJUTYPrusl,
anektpoMeramtyprus. Ilonarue o kopposuum MeramioB. CnocoObl 3allUTBI OT
KOPPO3UHU.

O6mias xapakrepuctuka MmetamioB |A-rpynnel [lepuonnueckoid cucTeMsl
XUMUYECKUX OJJIEMEHTOB. Hartpwii u kanuii: mnomydeHue, (U3UYECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEHIECTB U UX COCTUHEHHUIA.

O6mas xapakrepuctuka meramioB |IA-rpynmer Ilepuogudyeckoit cuctemsl
XUMHUYECKUX OAJIEMEHTOB. Maruuii W KaJbliMii: ToJydeHHe, (U3NYecKue u
XUMUYECKUE CBONCTBAa, MNPUMEHEHHWE IMPOCTHIX BEIIECTB M HMX COEAUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.



ATOMHUHUI: TTONTy4eHHe, (PU3NUYECKUE U XMMUYECKUE CBOWCTBA, TPUMEHEHHE
MPOCTOr0 BEIIECTBA MU €ro coenuHeHud. AmoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmrast xapakTepucThka MeTauioB To0ouHbIX mnoarpynn  (b-rpymm)
[Tepronnueckoi CUCTEMBI XUMAYECKHAX SJIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKkcuasl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xxpoma.

Ou3nyecKkne M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUMU.
Baxwneiimue coenqunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) w
mapranua(VIl). Ilepmanranat kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

Ou3nNYeCcKne U XUMMHUYECKHE CBOMCTBA XKEJNe3a U €ro coenuHeHnil. OKCuasl,
ruapokcupl U conu xeneza(ll) u xxenesa(lll). ITonyuenue u npumeHeHue xene3a
U €ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MeAu U €€ coenuHeHui. [lonydenue u
MIPUMEHEHHUE MEJU U €€ COCTUMHECHU .

[uuk: mnonydyeHue, ¢GU3MYECKUE U XHUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOKMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [I[puMeneHune
[IUHKA U €r0 COCTMHEHUI.

OKCMEpUMEHTAIbHBIE METOJbl W3YUEHHsS] BEHIECTB M HX NPEBpallcHUM:
u3y4eHrue o0pa3lloB HEMETAJJIOB, FOpeHHe cephl, ¢ocdopa, keje3a, MarHus B
KHCIIOPOJIe, H3Yy4Y€HuEe KoyuieKiun «MeTamabl W CIUIaBbl», B3aUMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAIJIOB C BOJOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), B3aUMOJICHCTBUE ILIMHKA U JKelie3a C pacTBOpaMHU KHUCJIOT U
1IEI0Y€H, KAYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB AJIOMUHUSA M LMHKA C
pacTBOpaMM KHCIIOT M HIEIOYEH, pEelICHUE KCIEePUMEHTAIBHBIX 33/1ad MO0 TeMaM
«l"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U HUX COCAUHEHUSN»,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYIII.

XuMHUA U KM3Hb.

Ponp xumuu B o0ecriedeHNu yCTOMYMBOTO pa3BUTHS denoBedecTBa. [lorsTue
0 HAY4YHBIX METOJIaX IIO3HAHUSI M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHple npuHOMNBI OpraHu3anuyu XUMHUYECKOI0 IPOU3BOACTBA. [IpoMblilieHHbIE
CIOCOOBI MOYYEHUSI BAKHEUIITNX BEIIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMHAKA,
CEpPHOM KHUCIOTHI, MeTaHoJa). [I[poMbIIIEHHBIE CITOCOOBI MOMYYEHUS METAIOB U
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYXKAIOWMIEH CPEeAbl U €ro MOCIEACTBUSL.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumuss H  340poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. IlpaBuna
UCIIO0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUM B pa3BUTUU MEIUIIMHBI.



XuUMUSl TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIlleBbIe J00aBku. Poib xuMuu B
oOecrieyeHny IMUIIEBOI 0€30IaCHOCTH.

Kocmernueckne u mnapdromepHbie cpenctBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJB30BaHUSI TPEnaparoB OBITOBOM XWMHH B TTOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENbHbIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CeNbCKOM X03siicTBe. OpraHnuecKkue U MUHEpaJIbHbIE YI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEepamuKa.
Marepuainsel AJist 3JIEKTPOHUKU. HaHOTEXHOIOrUu.

PacuérHble 3anaumn.

Pacuérpl: Macchl BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
Macchl (00bEMa, KOJNMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OIHO W3
BEIIECTB HMMEET MpUMECH, Macchl (00BbEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €CiIM OJHO W3 BEUIECTB JAaHO B BHUAE pPacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIMIECTBA, MACCOBOM [JIOJU U MOJSAPHOMH
KOHLIGHTpAllMM BELIECTBA B PAcTBOPE, JOJIM BbIXOAA NPOAYKTa PEAKUUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanmst  MeXnpeaMETHBIX  CBs3ed TOpM  H3ydyeHUH oOwmed u
HEOpraHn4ecKkoi xuMuu B 11 Kilacce OoCcylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATHI, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (aKT, TUIOoTe3a,
TEOpus, 3aKOH, aHAJIU3, CUHTE3, Kiaccudukaius, MepruouIHOCTb, HAOIIOIEHNE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOAEIUPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, AaTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, OOBEM, arperaTHO€ COCTOSHUE BEIIEeCTBA, WJCATbHBIN Tas3,
¢dusznuecKkre BEIMUMHBI, €IUHATIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kineTka, opraHusm, dKocucTema, ouochepa, MeTaboInU3M, MaKpo-
U MUKPOSJIEMEHTBI, O€JIKH, KUPBI, YTIEBO/Abl, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IIOTOK YHEPTUU B HIKOCUCTEMAX.

I'eorpadust: MuHepabl, TOpHbIE MOPOJIbI, MMOJIE3HbIE UCKOIMAEMbIE, TOILIUBO,
PECYPCBL.

TexHomorus: XMMUYeCcKass IPOMBIIIJIEHHOCTb, METAJLUTYPrUs, CTPOUTEIIbHbIE
MaTepHabl, CEIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, MHUILEBAsI ITPOMBIIUIEHHOCTD,
dapmareBTHIECKAS MIPOMBINIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX



nmpemaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpualoB, JJICKTPOHHAsA
IMPOMBIIIIIICHHOCTb, HAHOTCXHOJIOIHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJIOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsl BBIIETICHBI  CJICAYIONIME COCTABISAIONMIUE: OCO3HAHUE
OOyYarolmMMHUCS POCCUMCKOM TPaKJAaHCKOM HJEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU M CaMOOIIPE/ICTICHNI0; HAIMYME MOTHUBAITUU K
OOy4eHHIO; TOTOBHOCTh UM CIHOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOLIECTBE TMpaBWIAMU U HOpPMaMU TOBEICHUSA; HaJIU4yue
IPaBOCO3HAHUS, IKOJIOTUUECKON KYJIbTYpPhl; CHOCOOHOCTb CTaBUTH IIEJIN U CTPOUTH
KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpa)karoT
c(hOpMHPOBAHHOCTh OTBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETLHOCTH
00y4Jaromuxcs B MPOLECCE peain3aii 00pa30BaTENbHON JEATEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpMHPOBAHHOCTh OIbBITA IO3HABATENILHOW M TMPAKTUYECKON NESITETbHOCTHU
oOyyJaromuxcsi B MpoIecce peain3aiud o0pa3oBaTeIbHON JEATEbHOCTH, B TOM
YHUCJIe B YACTU:

1) rpamIaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKECHHUSI K 3aKOHY U IPABOMOPSIAKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBWIaX MEXKIUYHOCTHBIX
OTHONIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ]1ay, BHIMIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh WM TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHAIH3E PA3TUIHBIX BUIOB YIEOHOU AEITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

[EHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacleIuIo
OTE€YECTBEHHOW XUMUMU;

yYBOXEHHUS K TPOIECCY TBOPUYECTBA B O00OJIACTH TEOPUH U TPAKTUYECKOTO
NPWIOKEHUS] XUMUM, OCO3HAHUS TOTO, YTO JAHHbIE HAYKH €CTh pe3yJibTaT
JUTMTENBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
MIOCTOSIHHOTO TPY/Ia YU4EHBIX U MMPAKTUKOB;



UHTEpeca M [O3HABATEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOUIEM
aHanu3e UHQOpPMAIMU O MEPEAOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApHILEH C
MO3UIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS MOCIEACTBUMN
IIOCTYIIKOB;

4) dopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUSl ULEHHOCTEH 310poBOro U 0Oe3omacHOro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coOMoieHnus TpaBWi 0€30MacHOro OOpalleHus C BEIIECTBaMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJAOBOU JIE€ITEIBHOCTH;

NOHMUMAaHUSl IEHHOCTH TPaBWI HMHIUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIIUX 37J0POBbIO U KU3HU JTIOCH;

OCO3HAHMS TOCIEACTBUN M HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTHU B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHJAAX
NEeSTEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWHM MPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3yUYEHHUIO MPpodeccuil pa3audyHoro poja, B TOM
YKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBAXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3YJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBHUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccuu W peanu3alud COOCTBEHHBIX >XHU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0J10rM4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH LEJIEeCO00PA3HOr0 OTHOUIEHUSI K NPUPOJE KaK HCTOYHUKY
CYILECTBOBAHMUS KU3HU Ha 3eMJIe;

HNOHMMaHUs TJ00aIbHOIO XapakTepa SKOJIOrMYECKUX MpoOJeM, BIMSHUSA
SKOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHMSI HEOOXOAUMOCTH WCITOJIb30BAHUS JOCTHKEHUH XUMHH IS
PEIICHHS BOMPOCOB PAIIMOHATIBLHOTO TIPHUPOJIONOJIb30BAHUS;

AKTUBHOTO HENPUSATUS JIEUCTBHUM, NPHUHOCALIUX BpEI OKpYKaromIe
NPUPOTHON Cpele, YMEHHS TPOTHO3MPOBATH HEOJATOMPUSTHBIC KOJIOTHUYESCKUE
TIOCIICIICTBUS MPEATIPUHUMAEMBIX JCHCTBUI U MPEOTBPAIIATD UX;

HAJIMYUS PA3BUTOTO DKOJIOIMUYECKOr0 MBIIUICHUS, IKOJIOIMYECKOU KYIbTYpHI,
OTIbITa TS TENbHOCTH HKOJIOTHYECKOM HaIPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
NPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO TIPOTUBOCTOSATH  HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKW ¥ OOIIECTBEHHOMN MPAKTHKU;

NOHMMaHUsl CHeUM(PUKM XUMHUM KaK HayKd, OCO3HaHUS €€ poiud B
dbopMHUpPOBAaHNY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETIOCTHOTO
NPEICTaBIICHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PpEHICHUU MpoOJIeM COXpaHCHUS
IPUPOJHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTA XUMHUHM JJII  COBPEMEHHOMN
MUBAIN3AAA: B €€ TyMaHUCTHYECKOW HANpPaBJICHHOCTH W Ba)XXHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTEpUAILHON KYJIBTYPhl, B PEIICHHH TJIOOATBHBIX
npo0JieM yCTOWYMBOIO PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
MUIICBOM W SKOJIOTMYECKONW 0€30MaCHOCTH, B PA3BUTHH MEIUIIUHBI, 00ECIIeYeHUN
YCIIOBUM YCTIENTHOT'O TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KKJIOTO WieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: TIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
ToJTydaeMble 3HAHMSI JIJIS aHAIM3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIMIEro MUpa U
IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOYCHHS Ha
OCHOBE HAy4dHbIX (DaKTOB U MMEIONMUXCS JaHHBIX C [ETbI0 MOIyYCHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJ30BaTh XHMHYECKUE 3HAHHS IS
pelieHus NpoobJieM B peaibHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K O3HAHUIO, NCCIIEI0OBATENLCKON EATEIbHOCTH,

TOTOBHOCTH H CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI
TeSTETHHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOTPAMMBbI TT0 XMMHUU HA YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpPAa H CHENU(UKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIEeCTBO, SHEPTHs, SBIICHUE,
IPOIIeCC, CHCTEeMa, Hay4YHbIH (PaKkT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAJIbHBIC Y4eOHbIEe NeiCcTBUs (TIO3HABaTEIbHBIC, KOMMYHUKATHBHBIC,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0yuaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXTUCIIUTUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M yYHHBEPCAJIbHBIE Y4eOHBIE
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe pE3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PErYyJISTUBHBIMU
IEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE HeiicTBHUS

1) 6a30Bble JJOruUecKue JeHCcTBH:

CaMOCTOSITeTIbHO  (OPMYNIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OMpENEeNsATh LEeNU JAEITEIbHOCTH, 3aJaBasi MHapameTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIEIISIMHU;

WCIIOJIb30BAaTh TMPH OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILUICHUSA:
BBIJICTIATh XapaKTEPHbIE MPU3HAKU MOHATHM M YCTaHABIMBAaTh MX B3aWMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATHS JIJIs1 OOBSICHEHUS OTIEIbHBIX (DAaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU JJI KiIacCU(PHUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIIHI;

YCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY HU3Yy4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXJICHHUS (MHAYKTUBHBIC, JCIYKTHBHBIC, IIO
AQHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BLIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakiuu — MpU pPEIICHUH Yy4eOHBIX MO3HABATENIbHBIX W NPAKTUUECKUX 3ajiad,
NPUMEHSATh Ha3BAaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISBIICHUSI XapaKTEPHBIX
MIPU3HAKOB W3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJAJ€Th OCHOBAMHU METOJOB HAYYHOrO MO3HAHMUS BEIIECTB MU XUMHUYECKUX
peaKIuu;

dbopMynHpOBaTh €U U 3a/1a4d UCCIIEIOBAHMS, UCTIOJIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KadyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUA U MPOBEICHHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

NpUOOPETaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIBCKOW W MPOEKTHOU
JESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATLCA B PA3IMYHBIX HWCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKaHUsS, CIPAaBOYHbIE TMOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3TMYHBIX BUAOB U (OpM
peACTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEUYUBOCTH;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJbI MPU TOUCKE U
orObope wuHPOpMANMK, HEOOXONMMOW HJisi BBIMOJHEHUS Y4YeOHBIX 3aaad
ONPEAEIIEHHOr O TUIIA;

npuoOperaTrh OIBIT HCHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOWpATh  ONTUMAIBHYIO  (OPMY  TIPEICTABIICHUS
uHpopmalu (Cxembl, rpaduKu, JuarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeacTBa Npu paboTe cC
XUMUYECKON WHGOpMaIMel: TPUMEHSITh MEXIpeaAMeTHbIe ((usudyeckue u
MaTEMaTUYECKHE) 3HAKU ¥ CUMBOIIBI, (hOPMYITbI, a00peBUATYPHI, HOMEHKIIATYPY;

HCIT0JIb30BAaTb 3HAKOBO-CHUMBOJMYCCKHUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOM TEMBbI B XOJI€ UAIOora U/uiu
JTMCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOU MPEIITOKCHHS
OTHOCHUTEJIHHO BBITTOJIHEHUSI MPE/IOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTALMEN pe3ylbTaTOB IMO3HABATENLHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BBITIOJHEHUU
XUMHYECKOI'O KCIIEPUMEHTA, MPAKTUUYECKONH padOThl MO HCCIIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOr0 MPOeKTa, U (POPMYITHPOBATH BHIBOIBI
10 pe3yJibTaTaM NPOBEIEHHBIX UCCIEIOBAHUA MYTEM COrJacoOBaHUS MO3ULUHN B
X0/1e 00CYXJIeHHsI © 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIE YHUBepCAJIbHbIE y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEJIBHYIO
NESITENbHOCTb, ONpeaensas €€ Lelu M 3a4add, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpeAylaraéMblii aJrOpUTM JEHCTBUH IIpH
BBIMIOJIHEHUH YYE€OHBIX U HCCIEJOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboee
3¢ (eKTUBHBIA croco0 HMX peueHuss ¢ YYETOM INOJYyYEeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATENbHOCTH Ha OCHOBE CaMOaHaIM3a MU
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

IIpenMeTHbIE pe3ynbTaThl OCBOCHUS IPOrpaMMbl 10 XMMUHU Ha YIri1yOJIEéHHOM
YpOBHE Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUS BKIIOYAIOT CIIEU(GUISCKUE
I y4eOHOTo MpenMeTa «XUMHUs» HaydHbIE 3HAHUS,, YMEHUS U CIIOCOObI IeHCTBUI
0 OCBOCHHIO, MHTEPIIPETAlMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI J1€ATEILHOCTH
IO TOJIY4EHHIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHUN B Pa3jIMYHBIX Y4€OHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ XUMHUeEH. B
OporpaMMe MO0 XHWMHUHM TNPEIMETHBIE pe3yJbTaTbl MPEICTaBICHbl IO ToAaM
U3YYEHUS.

10 KUIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHWHU OPTAHWMYECKOU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ pojid B 00ECIEUCHUU YCTOMUYMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEHICHUHU MPOOJIEM 3KOJIOTMUECKOM, SHEPTeTHUECKONU U



NUIIEBOM O€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB,
HOBBIX UCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
OPUPOJONOIb30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
Yell0OBeKa, a TaKXKe JKOJIOTMYEeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBIO ¥ IPUPOIHOM CPELIE;

BIQJCHUE  CHCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAOIIUE IMOHATHA — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
o0Ooyouka aroma, S-, P-, O-aromHBIe OpOWMTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUSI aToMa, THUOpUM3aIusi AaTOMHBIX OpOuTaliel, WOH, MOJEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIepOAHbIN CKeNeT, GyHKIIMOHATbHAS
rpynna, pajaudkall, CTPYKTypHble (opmynbsl (pa3BEpHYThIE, COKpaIIEHHbIE,
CKEJIETHBIE), HM30MEpUs CTPYKTYpHass M NPOCTPaHCTBEHHas (reoMeTpuueckKas,
ONTUYECKAsi), H30MEpbl, TI'OMOJIOTMUECKHUN Psii, TOMOJOIH, YIJIEBOIOPOAbI,
KHCIIOPOJ- U a30TCOAEpKAIME OPraHWYECKHE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEOWHEHUS; TEOPHH, 3aKOHBI
(nepuonunueckuii 3akon Jl. WM. MenpgeneeBa, Teopusi CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHEHHUS
U TPEBpallCHUs] DSHEPIHMM IIPU XUMHUYECKHX pEaKUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JEXKAllUEe B OCHOBE
NOHUMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMUYECKHX SIBICHUM; MPECTaBICHUS
0 MEXaHU3Max XHMHUYECKMX pEaKUui, TEPMOJWHAMMYECKMX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BJIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIA U Me30MepHbI 3 dekTol, opuentantoll u |l pona);
(akToNOru4YecKkue CBEIECHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30IacHOM
UCMOJIb30BAaHUM BAXXKHEMIIUX OPraHMYECKUX BELIECTB B OBITY M NPAaKTHYECKOM
NEATENbHOCTH  4YEJIOBEKa, OONMX  HAay4YHbIX NPHHOUNAX  XUMHUYECKOIO
POM3BOJICTBA (HA MPUMEpPE MPOU3BOACTBA METAHOJIA, IEPEPa0OTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEepHbIC MPU3HAKU TMOHSATHUMH,
YCTaHABJIMBATBUX B3aHMOCBS3b, UCIOJb30BATh COOTBETCTBYIOUIME IOHATHS IIPU
OIMCAHNHU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCAUHEHNN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMMHUYECKYK) CHUMBOJIMKY JUISl COCTaBJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJIITh YPABHEHUSI XMMHYECKUX PEAKIMA U PACKPBIBATH UX CYUIHOCTb:
OKHUCIIUTEIIBHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUH  IOCPEIACTBOM  COCTAaBJICHMS
AJIIEKTPOHHOrO OajaHca JTUX pEaKkUUi, peakiuii HOHHOro oOMeHa MyTEM
COCTAaBJICHHSI MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHHIA;



M3rOTaBIMBATh MOJIEIHN MOJIEKYJ OPTaHUYECKUX BELIECTB AJISl WILTIOCTPALUN
UX XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: YCTaHABIMBAThH MPUHAIJICKHOCTh HM3yUEHHBIX
OPTaHUYECKUX BEIIECTB IO HUX COCTaBy W CTPOCHHIO K OIpeneaéHHOMY
KJIacCy/Tpynne COEIWHEHWH, JaBaTb KM Ha3BaHUS 10 CUCTEMAaTHYECKOU
Homenkiarype (IUPAC) u mpuBonuTh TpUBHAIBHBIC Ha3BaHUS IS OTACIBHBIX
npeacTaBUTeNel OpraHUYEeCKUX BEIIECTB (STUIIEH, alleTUJICH, TOIYOJI, TJIULEPUH,
ATUJICHTJIUKONb, (EHON, (OpMalbIerujl, aueTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAIbMUTHHOBAS KUCIIOTHI,
IJIMLMH, aJlaHWH, MalbTo3a, (PPyKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOII U IPYTHUE);

chOpMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHUYECKOM CBSI3U B
OpPTaHUYECKUX COCAMHEHMAX (KOBAJICHTHAsT W HWOHHAs CBS3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHHUSI MPHUMEHATH IIOJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BeniectB A. M. bByrnepoBa asi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
¢u3nyeckue U XMMHYECKHE CBOWCTBA TUMHYHBIX MPEACTaBUTENEH Ppa3IUUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, IIUKIOATKAHOB, aTKEHOB, aJIKaIHCHOB,
QJIKUHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB, CIHPTOB, albJICTHIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX M CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCIUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEJIKOB, YIJEBOAOB (MOHO-, AM- M MOJUCAXapUIOB),
WITIOCTPUPOBATh ~ TEHETHYECKYI0  CBsI3b  MEXAY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHX pEAKIUWA C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCIUHEHUH OT
KPaTHOCTH M THTIA KOBAJICHTHOU CBsI3U (O- U T-CBSI3M), B3aUMHOT'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJOPOJIHOTO
Colpbsd  (He(Thb, MNPUPOAHBIA Tra3, yrojib), CHIOCOObI €ro mepepadoTKu WU
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOI 3HAHUI O €CTECTBEHHO-HAayYHBIX
METOJlaX MO3HAHMUA — HAOIIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHIH, IKCIIEPUMEHTE
(peaJIbHOM ¥ MBICJIICHHOM) U YMEHHUSI IPUMEHSITH 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSATHOCHOBHBIE ONEPALMU MBICIUTEIBLHOM
NeSITeNbHOCTU — aHajJu3 M CHHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CIICCTBEHHBIX CBSI3€M — JJIsl U3YUYEHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MNOHATUAMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oj€e OCO3HAHHOIO NOHMMAaHHUS CYIIHOCTH MATE€pUaIbHOIO €IMHCTBA MHpA,
UCIIOJIb30BaTh CHUCTEMHBIEC 3HAHHS [0 OPTraHUYECKON XUMUU JUIsi OOBSICHEHHS WU
POTHO3UPOBAHUS SBICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(OpMHPOBAHHOCTh YMEHH: TPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIUA C UCIOJIb30BAHUEM (DU3UUECKUX
BEeIMYMH (Macca, O0bEM Tra3oB, KOJMWYECTBO BEIIECTBA), XapPaAKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacu€Thl MO HAXOXKICHHUIO XWMHYECKOH
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJISIM XHMHYECKUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, MIIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTTU3UPOBATh U OLIEHUBATH
C TIO3UIMH  DKOJOTHYECKON  O€30MacHOCTH  TOCJHEACTBUS  OBITOBOM U
MIPOU3BOJACTBEHHON JICITEILHOCTH YEJIOBEKa, CBSI3aHHOW ¢ TmepepaboTKoM
BEII[ECTB, MUCIOJIb30BATHIIONYYEHHBIC 3HAHUS JJISl IPUHATHSI TPAMOTHBIX PEIICHUHN
npo0JieM B CUTYallUsIX, CBA3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IIJIAHUPOBATh M TIPOBOJIHTH
XUMUYECKUN SKCIEPUMEHT (MOJYYeHHE W M3YYEHHUE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB Pa3IUUHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKHX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3alad MO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJACHHEM TPABUI
Oe3omacHoro oOpalieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM 00OpPYAOBAHHUEM,
dbopmynupoBaTh 1€b UCCIEAOBAaHUS, MPEACTaBIAThH B pazIMdyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

coOJII01aTh MPAaBWJIa HKOJIOIMYECKHU 11e51ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATENBHOCTH B LIETSAX COXPAHEHMsI CBOETO 3J0POBbS, OKpYy)Karouien
IIPUPOAHOMN CPEAbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHSI;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBUS Ha >KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIch nokasarens [TJIK;

aHAIM3UPOBATH 11€J1eCO00Pa3HOCTh NMPUMEHEHHUs] OPraHMYECKUX BEIEeCTB B
MIPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHONIICHHS PUCK-TIOJb3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEJICHANPABICHHBI TOUCK
XUMUYECKOW MH(OpMaIIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEpaTypa, CpelcTBa MaccoBoil nHdopmanuu, IHTepHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(DOpMaIuio, nepepadarsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C MOCTABJICHHON Y4eOHOM 3a/1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas u HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUN: O MaTEPUATHHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBIICHUM NOPUPOJABI, O MECTE€ U 3HAYEHUH
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€ poiu B 00EClEeYEeHUU YCTOWYUBOTO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOH, SHEPreTUYECKOW W TMHILEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/JaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB PHEPruHM, B OOECIEUECHUM PAlMOHAJIBLHOI'O MPHUPOJIONOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN

cpene;
BJQJICHUEC  CHCTEMOM  XUMHYCCKHMX  3HAHM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONINE TOHATHS — XWMHUYECKHH JJEMEHT, aToM, SApPO aToMa,

U30TOIIBI, SJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIC OpOHTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUS aToma, TUOpuaM3alus aTOMHBIX OpOuTaned, HOH,
MOJIEKYJIa, BaJICHTHOCTb, DJICKTPOOTPHUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYecKass CBs3b (KOBaJICHTHas, HOHHAS, METa/UIMUecKas, BOJOpPOHAs),
KpUCTaJUIMYeCKass penérka, XUMHYeCKas peakius, pacTBOpP, OJICKTPOJIMTHI,
HEAJEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOIMAlLMsI, CTENEHb JAUCCOIMAIUU,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMUUECKON peakIuy, XMMUIECKOEe PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPUS AIEKTPOJUTHUYECKOM IUCCOLMAIMH, TEePUOTUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAHECHUS U
MpEeBpaIEeHUs SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JICHCTBYIOIMMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHUYECKHUHN SI3BIK
XMMHH, MHPOBO33PEHUYECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMUYECKUX  SBJICHUM;  COBPEMEHHBIC
MpeACTaBICHUsS O CTPOCHUU BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABJICHUS O MEXaHU3Max XUMHUUYECKHUX
peaKkuuii, TEPMOAMHAMHUYECKUX M  KHHETUYECKHX  3aKOHOMEPHOCTSAX  HUX
MPOTEKAHUS, 0 XMUMHUYECKOM PABHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAax;
(GaKTOJIOrMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M O€30MacCHOM
WCITOJIb30BAaHUN BaKHECHUIINX HEOPTraHWYECKHUX BEIISCTB B OBITY M MPAKTHYCCKOMN
NEATETbHOCTA  YENOBEKa, OOIMX  HAYYHbIX  OPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHHUH: BBISBJISATH XapaKTEPHBIC MPU3HAKU TTOHSTHMH,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHUS MPU
OMMCAHWUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAIICHUN’;



c(hOpMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIs
coctaBiaeHus (GopMysn BEmIECTB M  YPaBHEHHM  XUMUYECKUX  pEaKIuH,
cucremarudeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEAEINISITh BAJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XMMHUYECKOW CBSI3M (KOBaJICHTHAs,
WOHHAS, METAJUIMYECKas, BOJOPOJHAsA), THUI KPUCTAUNIMYECKOW PEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W THUNA KPUCTALIMYECKOM pemeéTkd, OOMEHHbIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00PAa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTb  yYMEHUW:  KIACCU(PUIUPOBATH:  HEOPraHUYECKUE
BEIIECTBA MO0 UX COCTABY, XUMUUYECKUE PEAKIIMH 10 Pa3IMYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyrouux BelIeCTB, TEMIOBOMY 3(h(deKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCICHUS DJJIEMEHTOB, OOpAaTHMOCTH, YYacTHIO KaTajau3aropa U
JPYTUe); CaMOCTOSITEIbHO BEIOMPATH OCHOBAHUS M KPUTEPUU ISl KilacCU(PUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHPOBAHHOCTh YMEHUS PACKPHIBATH CMBICIH MEPUOIUYECKOro 3akoHa [l.
N. MenpaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTb yMEHUMN: XapaKTEePU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOJIOB
[lepunonnueckoir  cucremsl  J.MI.  MenngeneeBa,  uCHoiab3ys  NOHSATHUA
(QHEPreTUYECKHE YPOBHU», «IHEPreTUYECCKHE IMOAYPOBHU», «S-, P-, 0-aToMHBIC
opOuTann», «OCHOBHOE€ U BO30YXKJIEHHOE DSHEPreTUYECKHE COCTOSHHUS aToMay;
O00BSCHATH3AaKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
coequHeHUM no nepuojgam u rpynmnaMm Ilepuonmueckoun cucrembr [J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh ~YMEHUM: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEKJY HEOPraHMYECKMMH BEILIECTBAMHU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OpMHPOBAHHOCTh YMEHHUSI  PACKpPbhIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUN MOCPEACTBOM COCTABJIECHUS JIEKTPOHHOTO OanaHca
ATUX peakIui; peakiuii HMOHHOrO OOMEHa MyTEM COCTaBJEHUS WX TOJHBIX U
COKpAlI€HHBIX  WMOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUi
KOMIUIEKCo0Opa3oBanus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUA);



c(hOpMUPOBAHHOCTb YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEeaKIUi ¢ y4€TOM HX JIHEPreTHUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS CKOPOCTH XHUMHYECKOW peaKIMh B 3aBUCUMOCTH OT Pa3IUYHBIX
(haKTOpOB, a TAaK)KE XapaKTep CMEIICHHUS XUMHUYESCKOTO PABHOBECHS 1101 BIUSHUEM
BHEWIHUX Bo3AeicTBui (mpunuun Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMHYECKHUE PEaKIIHH,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTHI, aMMHakKa,
o0Iue HaydHbIE TPUHIMIBI XUMHUYECKUX TIPOU3BOJICTB; II€IECO00Pa3HOCTh
MPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBILIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIICHUS PUCK-TIONH3A;

c(hOpMUPOBAHHOCTh BJIQJICHUS CHCTEMOM 3HAaHWM O METOJaX HAayYHOI'O
MO3HAHUS SABJICHUN MPUPOABI — HAOIIOJACHUE, H3MEPEHUE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peajbHbIA U MBICIICHHBIN), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIICIOBAaHUHU BEIIECTB
U IS OOBSCHEHHMS XHMHYCCKHUX SBJIICHHM, MMEIONIUX MECTO B IIPHUPOJE,
MPaKTUYECKOMN JeATeIbHOCTU Y€JIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUAMHU U TIPEACTABICHUSMH IPYTrUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJIs
0oJiee 0CO3HAHHOI'O TOHMMAaHHS MaTEPHATBHOTO SIMHCTBA MUPAa;

c(hOpMUPOBAHHOCTb YMEHHUSI TMPOBOAUTH pPACU€Thl: C HCIOJIb30BAaHUEM
MOHSITUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTPAIUs;
Macchl BEIIecTBa WKW 00BhEMA raza Mo W3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro dddexTa
peakIuy; 3HAYCHHUS BOJAOPOJHOTO MOKa3aTessi pacTBOPOB KHUCIOT M IIETOYEH ¢
W3BECTHOM CTENEHbIO AMCCOLMAIU; Macchl (00bE€Ma, KOJIMYECTBa BEIIECTBA)
MPOAYKTa PEAKIMH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BHJIE pacTBOpa C
OnpeeIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOIO BEIIECTBA MJIM JaHO B M30BITKE
(MMeeT TMpUMECH); JOJIM BbIXOJIa NPOJAYKTAa PEaKIUHU; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOopMHUPOBAHHOCTh YMEHHUM: CAMOCTOSTEIBHO IUIAHUPOBATh M TPOBOIUTH
XUMUYECKUN  JKCIEpUMEHT  (MpPOBENEHUE  pEaKlUid  HOHHOro  OOMEHa,
MOATBEPKICHUE KaueCTBEHHOT'O COCTAaBa HEOPTaHMYECKUX BEIECTB, ONpPE/EICHUE
cpenbl PacTBOPOB BEIIECTB C IIOMOIIBIO HHJIMKATOPOB, HM3Y4YCHUE BIWSHUS
pa3IMYHbIX  (AaKTOPOB HA  CKOPOCTh XHUMHUYECKOW  peakIuh, PpEIICHHE
SKCIIEpUMEHTANIBHBIX 3a7ad 1o TemaM «Mertame»y ©u  «Hemeramwisy) ¢
coOJII0/IeHMEM TpaBUil 6e30MacHOro oOpallleHus C BellecTBaMu U J1abopaTopHbIM
obopynoBanueM, GOpMyJIUpPOBaTh 1I€b  HMCCIICAOBAHUSA, TNPEACTABIATH B
pasnmuHOi (opMe pe3ynbTaThl AKCIICPUMEHTA, aHAJIW3UPOBATh M OLICHUBATHHX
JIOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COOJTIOIATh MpaBuUia MOJIb30BAHUSI XUMUYECKOU
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BeEIIeCTBaMU B
COOTBETCTBHHM C WHCTPYKIMSIMHU I10 BBITIOJIHEHUIO JTA0OPATOPHBIX XHMHYECKHX
OTIBITOB, HKOJIOTHYECKH IEIeCO00Pa3HOTr0 TOBEACHUS B OBITY U TPYIOBOM
JNEATENBHOCTHA B LEJSX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
cpeapl W JIOCTWXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HaBaTh OINACHOCTH
TOKCUYECKOIO JIEWCTBHS HA YKUBBIC OPraHU3MbI ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTb YMEHHUN: OCYIIECTBIATh II€ICHANPABICHHBIA TOUCK
XUMHUYECKOW MH(OpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoit nudopmaruu, HTEpHET U ApyTrHe), KPUTUIECKU
aHAJTM3UPOBATHXUMHUYECKYIO MH(OpMaIHio, nepepadaThiBaTbeé U UCIOJIb30BATHB
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1a4eil.
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Pa3nea 1.Teopernyeckue 0OCHOBBI OPraHNYeCKOH XHMHUH

[IpenMeT opraHUYECKON XUMHUH.

1.1 Teopus cTpoeHHUS OPraHUICCKUX 8 bubmorexa LOK

https://myschool.edu.ru/

coenuHenuit A. M. bytneposa

Hroronopaszneny 8

Pa3pnen 2.¥YraeBogopoabt

21 [IpenenbHBICYTIEBOAOPOABI — 5 bubnmoreka [JOK
aJIKaHbl, IUKJIOATKAHBI https://myschool.edu.ru/

29 Henpenenbuble yraeBoaopoasl: 14 1 bubnnorexka [IOK
aJIKEHbI, aJIKaJUCHBI, aJIKUHBI https://myschool.edu.ru/

53 ApOoMaTHYECKUEYTIEBOAOPOIBI 8 bubnmoreka [IOK
(apensr) https://myschool.edu.ru/

24 [IpupoHbIE HCTOUHUKH 4 bub6mmoreka [IOK
YTJIEBOIOPOIOB U UX IepepadboTka https://myschool.edu.ru/
["anoreHnpon3BOIHBIEYTIEBOAOPOIO bubnmoreka [JOK

2.5 4 1
B https://myschool.edu.ru/

Hroronopaszneny 35

Paznen 3.KucaopoacoaepxamueoprannieckuecoeIuHeH st

3.1 Cruptel. denon 11 1 bubmuorexa [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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KapOonunbHbie coeTuHEHUS
bu6mmoreka [IOK

.2 . K 21 1
3 aNbJIeTuIbl 1 KeTOHbL. KapOoHOBBIE httos://myschool.edu.ru/

KucH0ThL. CrioxkHbIe Y3QupHhL. JKHUpb

bubmuorexa [IOK

3.3 9 1
Yraesoasl https://myschool.edu.ru/

Nroronopazneny 41

Pa3nen 4.A30TcoepKkaIMeOPraHnyYeCKUeCcoeuH eHU sl

bu6nuoreka [IOK

4.1 AMUHBI. AMUHOKHUCIIOTEL benku 12 1 2
https://myschool.edu.ru/

Hroromnopasaeiry 12

Paspnen S.BbicOKOMOJIEKY ISIPHbIECOEIMHEHUSA

bubmuorexa [IOK

51 BricokoMoIeKyIIsIpHBIECOE TUHEH S 6 1
yp 8 https://myschool.edu.ru/

Hroromopasaeny 6

OBILIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 102 3 0
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11 KJIACC

KoaunuecrBouacos JJIeKTPOHHbIE
Ne HaunmenoBanuepasienoB u (ungposbIe)
101 BbI
n/n TEMIIPOr PAMMBI Bcero Koutpoabubiepaborsl | [IpakTnueckuepadoTbl P
o0pa3oBaTebHbIEepPeCypChl
Paznen 1.TeopeTuyeckneoCHOBLIXUMHH
CrtpoeHue aToma.
[lepnoguueckuii 3aK0H 1
Bbu6moreka [JOK
1.1 [Tepuonnueckas cucrema 9
https://myschool.edu.ru/
XUMHYECKHX d1eMeHToB /1. M.
MenneneeBa
12 CrtpoeHueBeniecTna. 11 1 bu6mmoreka [IOK
' MHOroo0pa31eBeniecTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XuMHYeCKHuepeaKIun 19 1 3
peax https://myschool.edu.ru/
Hroromopasaeiry 39
Pa3nea 2.Heoprannyeckasixumusi
b K
2.1 HemeTtamnst 31 1 3 nosmotexa O
https://myschool.edu.ru/
but6mmoreka [IOK
2.2 MeTamnsl 23 1 2 uomotexa I
https://myschool.edu.ru/
Uroronopazneny 54
Pa3zgen 3.XuMus u ;Ku3Hb
31 MeTobl TO3HAHUS B XUMHHU. 9 bubmuorexa [IOK
' XuMUs U )XKU3HbB https://myschool.edu.ru/
Hroronopaszneny 9
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; non penakiueit Jlyauna B.B., O0miecTBo ¢ orpaHuyeHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe oo1miectBo «M3aaTenbcTBO
«[Ipocemienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlyaun
B.B.; mox penakmueii JIlyauna B.B., O0miecTBo ¢ orpaHHueHHOM
0oTBeTCTBEHHOCTHIO «JI[PODA»; AkimonepHoe obmiectBo «M3narenscTBo

«IIpocsemieHue»

METOANYECKHUE MATEPUAJIbBI JJISA YYUTEJIA

Epemun, B. B. Meroanueckoe nocooue k yueOnuky B. B. Epemuna, H. E.
Kysbsmenko, B. U. Tepenuna u ap. «Xumusi. YriuyOneHHbIN ypoBeHb». 10
kinacc / B. B. Epemun, A. A. [Ipo3nos, U. B. Epemuna, B. 1. Maxonusna, O.

1O. Cumonoga, 2. 10. Kepumos. — M. : [Ipoda, 2018. — 339 c. : umn.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6nuoreka I1OK https://myschool.edu.ru/



