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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI 00pa3oBaTeIbHON POTrpaMMBbl CpeaHero o011ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepaniy, PpeamU3yIOMUX OCHOBHBIE 0OO0pa3oBaTelbHBIC MPOTPAMMBI, U
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTIYyOJEHHOTO HM3YYEHMs] 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11 xkmaccos.
N3yuyenue mpeamera, peanmzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 0011e00pa3oBaTENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JIst
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHalIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XWMHM Ha3HAY€HUE MpeaMeTa «XHUMHUS» MOJTy4daeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIOTCSI CIEAYIOIIME BBIMOJHIEMbIE MPOrPAMMON IO
XUMUHU QYHKIIMH:

e HH(QOPMALMOHHO-METOAUYECKAs,  peanu3auus  KOTOpol  obecreyuBaer
MOJIy4YeHHUE TMPEJCTaBICHUS O LEJIX, COJCp)KaHUM, OOIIeH CTpaTeruu
OoOy4eHHMsI, BOCIIUTAHUSA U Pa3BUTUS OOYYaIOIIMXCS CPEICTBAMH IpPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIasi, KOTopas MpeayCMaTpUBaET OIpeeeHue:
MPUHIIAIIOB CTPYKTYPUPOBAHUS W TOCJIENOBATEILHOCTH M3Yy4YCHUSI y4eOHOTO
MaTrepuasia, KOJUYECTBEHHBIX U KaU€CTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIXOI0B
K (opmMupoBaHHIO COIEpPKATEIBHOW OCHOBBI KOHTPOJSI W  OIICHKHU
o0pa30oBaTeNbHBIX JOCTIDKCHMM OOYy4alolmMXcsi B  paMKax HUTOTOBOM
aTTecTanuu B hopMe €IMHOTO roCyIapCTBEHHOTO AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e yCTaHABIMBAEeT WHBAPUAHTHOE MPEAMETHOE COJEpX)aHUE, 00sS3aTeNbHOE IS
M3Y4YCHUSI B paMKaxX OTACIBbHBIX MpoQuiel, mpeaycMaTpuBaeT pacipe/ieicHue



U CTPYKTYpUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM COJEPKATEIbHBIM
JUHUSM/pasienam Kypca;

e JA€T MPUMEPHOE pacHpe/iesieHue y4eOHOro BPEMEHH, PEKOMEHIYEMOTO s
U3YUYEHHUS OTNIEIIbHBIX TEM;

e IMpeUIaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYeHHsI YUeOHOro MaTepuaa
C YY€TOM JIOTUKHU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX
CBSI3€H;

e JAET METOAUYECKYI0 MHTEPIPETALMIO LENeH U 3a7a4 U3y4YEeHHs MpeAMeTa Ha
yrayOnEéHHOM YypOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  oOmiero  oOpa3oBaHUs,  COACPKATEIBHOM  XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YJIbTATOB  OCBOEHUS  OCHOBHOW  00pa3oBaTeibHOM
MIPOTpPaMMBbI CPEAHETO O0Iero 00pa3oBanus (TUYHOCTHBIX, METAIIPEAMETHBIX,
MPEIMETHBIX), @ TaKKEe ¢ y4ETOM OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEIHHBIX
NEeHCTBUI 00yJaromerocs o OCBOEHUIO COJEPKaHUs IIpeMeETa.

[Io BceM Ha3BaHHBIM MO3ULKAM B IPOrpaMMe IO XHUMHUHU NIPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoil MO  XUMHUHU
00s13aTeNIbHON (MHBApUAHTHOW) COCTABIISIONICH COJIEp KaHUs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIOLICH,
KOTOpas JOJDKHA OMPENENSThCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJsiokeHusmMu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOTO0 M YIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero ooOmero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHus B paMKaX M3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pacliupeHue U yriayOJieHHWEe TEOpPETHUYECKOW U
MPAKTUYECKON MOJTOTOBKU OOYYarOUIUXCs, BHIOPABIINX OMpPEAeAEHHbIN MPodUib
OoOy4YeHHsI, B TOM YKCJIE C TIEPCIIEKTUBOM MOCIEIYIOMIETO MOJIYICHHUSI XUMHUYECKOTO
oOpa3oBaHUs B OpraHu3aIusax nmpodeccruonanbHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K mMmIaHUPYyEeMBIM pe3yjibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTpaMMBbl CpeAHEro oOIero o0pa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay
BOCIIUTAHUS W COIMAIBLHOTO Pa3BHUTHs O0ydaromuxcs, Ha GOpMHUpPOBAHUE y HUX
OOIIEUHTEIUICKTYaTbHBIX YMEHHUM, YMEHUM paIlMOHATU3AINA y4eOHOTO Tpyla H
O00O0OIIEHHBIX  CMOCOOOB  JIESITEIBHOCTH, WMEIOIIMX MEKIUCIUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.



CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4deHHUs
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnu moaxoa0B K 0TOOPY U CTPYKTYpHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs TpeaMeTra. JTa CUCTeMa
3HAHUM TMOJy4YaeT OompeneiaEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MNpeaMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOIO YBEIMYEHUs O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUSAX O CTPOCHUU aToMa. XHMHYECKasl CBS3b
OOBSACHAETCS C TOYKH 3PEHUS] IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pyllIeHnH, a TAKKEe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
IIEKTPOXUMHUYECKHX IPOIECCaxX U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeakiHil.

Ocoboe 3HayeHWEe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeaeIEHHOTo poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIEC MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3NYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XUMHH U B (PU3HKE: aTOMHO-
MOJIEKYJISipHAss Teopusl (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS
MacChl M HHEPruU, 3aKOHBI TEPMOJAMHAMHKHU, BJIEKTPOJIU3a, MPEJACTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM IpeAMETa 1 KJIACCOB XUMHUKO-
Ounonornyeckoro npo@uiist OoNbIINKA yAENbHBIA BeC OyleT MMETh OpraHuyeckas
xumusa. B 3TOM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K TIIpUMEPYy, TaKue

CTPYKTYpPHBIC KOMIIOHEHTHI, KaK JUNUABI, OCNKH, YTIAEBOABI, HYKIECHHOBBIC

KUCJIOTBI U Apyrue. [lpm 3TOM 3HaHUS O COCTaBE M CBOMCTBAX NPEACTaBUTEIICH

OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY>XKaT OCHOBOM ISl W3Y4YCHUS

CYIIHOCTH MPOIIeCCOB POTOCUHTERA, ILIXaHUS, TUIIIEBAPCHHUS.

B muranme ¢dopmupoBaHHMs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOJIOB TIO3HAHUS U OMBITA MPAKTHIECKOTO MPUMEHEHHS HAyJHBIX
3HAHWI HM3y4YeHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpeAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obmnactell «EcrecTBeHHO-HaydHBIE NpeaMeThl», «MaTeMartnka u
uHpopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn wm3ydennn ydeOHOTOo mpeamera «XUMHUS» Ha YIIyOJIEHHOM YPOBHE
TaKke, KaK Ha YpOBHE OCHOBHOTO U CpeaHero ooIiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eii MEPBOCTEIIEHHON 3HAYUMOCTH SBISETCS (DOPMHUPOBAHHE OCHOB
HAyKH XUMHH Kak oOOJIACTM COBPEMEHHOTO €eCTECTBO3HAHMS, IPAKTHYCCKON
JESITETbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYpHhI. Pemenune
ATOM 3amaud Ha YIIyOJIEHHOM YpOBHE HW3YUYEHHS MpeaMeTa Mpeanoaract
peanu3alnuio TaKuX LEJeH, Kak:

e (¢opMmupoBaHHWE TPEACTABISHUM: O  MaTEepUAILHOM  CIUMHCTBE  MHpA,
3aKOHOMEPHOCTAX M ITO3HABAEMOCTH SIBICHUM NPUPOJABI, O MECT€ XHMHUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BEAYIlEeW posi B 00ECIIEUEHUH YCTONYUBOIO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU TTPOOJIEM IKOJIOTUUYECKOM, SIHEPTreTUUECKOM
U TUIEBOM OE30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, CO3JaHUHM HOBBIX
MaTepuajioB, HOBBIX HCTOYHUKOB JHEPTUHM, B O0OECICUYCHUH PaIllMOHAJIBLHOIO
MIPUPOJIOTNIOIB30BaHus, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YyeJoBeKa, a TaKXe DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J0POBBIO Y IPUPOIHOU CPEIE;

e OCBOCHHE CHUCTEMbI 3HAHHUM, JIC)KAILIMX B OCHOBE XMMMYECKOW COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOU KapTHHBI MHUpa: (PyHIaMEHTAIbHBIX MMOHATHH, 3aKOHOB U
TEOpUM XMMHUH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUH BEIIECTBA HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJSIDHOM,  HAQJAMOJIEKYJISPHOM, O
TEPMOJMHAMUYECKAX W  KHHETHYECKUX  3aKOHOMEPHOCTSX  MPOTEKAHMS
XAMUYECKUX PEAKIUM, O XUMUYECKOM PAaBHOBECHUH, PACTBOPAX M JIUCIEPCHBIX
cucremax, 00 00X HAyYHBIX IPUHITUIIAX XUMUYECKOTO ITPOU3BOJICTRA;

e (opmupoBaHuEe y 00YYaAIOIIMXCS OCO3HAHHOTO MOHUMAHMS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKUX 3HAHUM I OOBSICHEHUS KIIFOYEBBIX MW M mpoOsemM
COBPEMCHHOM XHMHH, JUIsI OOBSICHEHHS M IIPOTHO3UPOBAHUS SIBJICHUH,
UMEIOINX €CTECTBEHHO-HAYUYHYIO TMPHUPOJY; TPAMOTHOTO PEIICHUS MpoOeMm,
CBSI3AHHBIX C XWMHEW, MPOTHO3UPOBAHMS, aHAIM3a W OLEHKH C IO3ULUN
AKOJIOTUYECKON O€30MacHOCTH TMOCIEICTBUI OBITOBOM U TMPOU3BOJACTBEHHOMU



NEeSATEIbHOCTH  4YeJIOBeKAa, CBSI3aHHOM € XHMMHYECKHMM IPOU3BOJICTBOM,
WCITOJIb30BAaHUEM U TIEPEPaAOOTKOM BEIIECTB;

yrayOJeHre MpeCTaBICHUN 0 HAyIHBIX METO/IaX IMO3HAHMS, HEOOXOUMBIX IS
NpUOOpPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MHUpPE BELIECTB U OOBSICHEHUS
XUMUYECKUX SIBIICHUW, HMEIOINIMX MECTO B TMPUPOJE, B MNPAKTUUYECKOM
NESATETLHOCTH U TTOBCETHEBHOM KU3HU.

B mmane peammzanuu MepBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BHBAIOIINX

GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU

npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh

MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCIMHTAaHHE YOCKIAEHHOCTH B MO3HABAEMOCTH SIBJICHUN TIPUPOJIBI, YBAKCHUS K
mpoIeccy TBOpPYECTBA B O0NACTH  TEOPETHYECKUX W MPHUKIATHBIX
UCCJIEIOBAHUM B XUMHUHU, (HOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TO3HAHUIO, CIOCOOHOCTEM K
CaMOKOHTPOJIIO ¥ CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHUS OOIICUCTIOBEYCCKUX
LICHHOCTEH;

e pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPUYECKHUX
crocoOHocTe  oOydaronuxcsi, (OPMHPOBAaHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K C€aMOOOpa30BaHWIO W HEMPEPHIBHOMY OO0Opa30BaHUI0 Kak
YCJIOBUIO YCHEIIHON Mpo(ecCHoHaIbHON M OOIIECTBEHHOU MAEATENbHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO U TTOTPEOHOCTH B 3J0POBOM
oOpa3se XU3HH;

e (opmMupoBaHMe YMEHMII U HABBIKOB pPa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJOTHYECKOW KYJIBTYphI, NMPUOOpPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOUN NEATEIBbHOCTH.

OO611ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUSI XUMHUH Ha yTiyOJIEeHHOM

YpOBHE cpeaHero obimiero odpaszoBaHus, coctaBisger 204 yacoB: B 10 kmacce —

102 ygaca (3 yaca B Hegento), B 11 kmacce — 102 gaca (3 yaca B HeJeno).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYEHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYEcKas CBs3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsaTHe O cBOOOAHOM paaukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HaYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AP (PEKTH B MOJIEKYIaX OPraHUYECKUX COCIUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpeacraBinenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHatue o
dbynkunonaiasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBneHue, oOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3alnsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XWMHUYECKHE CBOMCTBA aJKaHOB: pPEAKUMM 3aMEUIECHUs, H30MEpHU3alluH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTICHTAH, IMMKJIOTEKCAH) IMUKIOaTKaHOB. CIOCOOBI MOMyYEHUS |
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ] alKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHMUYECKUE CBOMCTBA: PEAKLIMM INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepU3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIEe peakiuy Ha IBOWHYIO CBsI3b. CrocOObI MOMyYEHUs U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHEBIE,
Kymynuposartvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI MU XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Iloaumepuszamus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOCAUHEHUS, JUMEpHU3aALUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOHWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUs] B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJKUJIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[IpomykThl mepepaboTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.



['eHeTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoun. B3auMonencTBUE NUrajJOr€HAJIKaHOB C MarHUe€M W IUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSAX. Hcnonbs3oBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
u3ydeHue (pU3NYECKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTH), KAYECTBEHHBIX
peakuii YrJIeBOJOPOJOB Pa3IMYHBIX KIJIACCOB (OOECI[BEeUYMBAHWE OPOMHOW WIIA
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa KaJjids, B3aUMOJICUCTBUE AalleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriepoga YW BOAOpPOAA B OpPraHUYECKUX BEIIECTBAX, IIOJIYYEHHE OHTUJIIECHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMJeHHE ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy IUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opraHndecKue coeJMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W 3TaHona). l'oMonorumueckud psan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpoaHBIE CBS3M MEXAYy MOJICKYJIaMU CIHUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMEIICHUs, JerujpaTalud, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pPEaKIUM 3aMENICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIIOTAMH, KayeCTBEHHAs pEaklHs Ha MHOTOATOMHBIE
cupthl. [IpencraBieHne 0 MeXaHW3ME PEaKIUid HYKICOPUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm desnoBeka. (CnocoObl MOJMyYEeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE THAPOKCOTPYNIBLI H
o6enzonbHOTO sAnpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX
cBoiicTB (enona. KadecTBennnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
CniocoOs1 nosydeHus U npuMmeHeHue dhenosna. GenondopmaibaeruaHas cMoa.

KapOoHusnbHbIe COETMHEHUS] — aJIbJACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOW TPYIIbl. ['OMOJIOTHYECKUE PSAbl albJETHIOB U KETOHOB, OO0IIas



dbopmyna, uzoMepuss U HOMEHKIaTypa. Pu3nyeckue CBONCTBA albJErHIOB U
KETOHOB. ~ XMMHYECKHME CBOWCTBA  albJETMJOB M  KETOHOB:  peaKluu
npucoeauHeHus. OKUCIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIIUU Ha aTbJCTHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKre CBOMCTBA
OJIHOOCHOBHBIX MPEJIETbHBIX KapOOHOBBIX KHUCIOT. BOoAOpOAHBIE CBSI3UM MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepuPUKALNMA, PEAKIMU C YYacTHEM YTIEBOJOPOJHOIO pajJvKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPENCTbHBIX W aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GuU3nvIecKue U XMMUYECKUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHCJION U 11enoYHou cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPHAIINX OCTATKU
HEMpeIETbHBIX JKUPHBIX KUCIIOT. JKUphI B IpUpoO/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukarus yrieBojaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (QpPyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMUYECKHE CBONCTBA TJTFOKO3bI: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U aJIbJACTUIHON
IpyNI, CIUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €&
3HAYECHUE B KU3HEAECATEIbHOCTH Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JaKkTo3a. BoccTaHaBnMBaroIIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapusioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmad,
INIMKOTEH W nemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa |
HeJUTroNIo3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIU3, KAaYEeCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdyyeHue 3(pupoB uetoiao3bl. [lonsarue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE 3TUJIOBOTO CIHMPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOTO CHHMPTa IUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHBIC PEAKIMM Ha albAeTU]Ibl (C THUIPOKCUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknums rawmepuna ¢



ruapokcugom Mmeau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1o teMaMm «CHnupTel U
benonb», «KapooHoBbIe KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaep:xaniue OpraHnieckue coeJuHeHms.

AMUHBI — OpraHUYeCcKue MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anidaTtriyeckue W apoOMaTUYECKWE; TEePBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenne moiekyn, oOmas (Gopmyiia, U30MepHs, HOMEHKIATypa U (U3HUECKHEC
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWINPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHUS.

AHWIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHWiInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHmwiMH. CrocoObl
MOJIYYCHUS] M TNpUMEHEHHe anudaruyeckux aMuHOB. [lonmydyeHue aHwIMHA U3
HUTPOOEH30a.

Amunokuciotel. HomMenknatypa u nzomepus. OTAenbHBIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @OU3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OpPraHUYECKHUX
COCIMHEHUW, peaKlys MOJHUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupoaHsie Tonumephl. IlepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JCHATypauus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OHKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkalue ~ OpraHudeckne — coeauHeHus» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNN, CPEAHIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALS U MOJTUKOHCH AL

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNar). Y THiIn3aIus u nepepadoTKa miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4uyyKd
(OyTameHOBBIN, XJIOPOIMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).



[Tonumepsl CIEUUAIBHOTO Ha3HAYEHUS (Tedion, KeBJap,
AIIEKTPONPOBOIAIINE MOJIUMEPHI, OMOpa3iaraeMble IOTUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLICHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JKCIEpUMEHTAJIbHBIX 3adad Io Teme «Pacno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnslie 3anaun.

Haxoxnenne MonexkynasipHOH (QOpMyJIbl OpPraHMYeCKOro COETUHEHHS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (POPMYJIBI  OpPraHUYECKOrO COEIUMHEHUs 1o Macce (00bEMYy)
NPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peaKiuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBIIEHHWE CTPYKTYPHOH (QOpMYyJIbI
OpPraHUYECKOr0 BEIIECTBA Ha OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OINpPENECICHUE AO0JU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBSA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHSATUH, MPUHATBIX B OTIEIBHBIX MPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKU ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHu3M, 2JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,
dboTocuHTE3, HbIXaHWe, OENKHU, YIJIEBOIbI, >KUPBI, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble HCKOMAaeMble, TOIINBO.

TexHonorus: NULIEBbIE MPOAYKTH, OCHOBBI PAllMOHAJIBHOIO MHUTaHUS,
MOIOLIUE CPEJICTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHH.
AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUil snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHH M



noypoBHU. ATOMHBIE opOuTanu. Knaccuukanus XuMHUUECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM — OPOUTAIISIM.
ONeKTpOHHBIE KOHPUTYpALIMM aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, JIEKTPOHHbIE KOH(QUIYpallMd HOHOB.
DNEeKTPOOTPULATENBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.A. MengeneeBa. CBsi3b nepuoguveckoro 3akoHa u Ilepmoanueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX M CIOXKHBIX BEIIECTB II0 TIpynnaM H IepUoAaM. 3HA4yCHUE
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBs3b. BHIbI XMMHWYECKOW CBSA3U: KOBAJIECHTHAs, HWOHHA,
MeTajnueckas. MexaHu3smbl 00pa30BaHUsl KOBAJIEHTHOM CBs3U: OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIN. DHEPTHsl U JNIMHA CBsI3U. [10JIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM cBs3u. KparHble cBs3u. Bopoponnas cBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaeHTHOCTP M BaJEHTHBIE BO3MOKHOCTM aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIM CTPOEHUEM (HA MPUMEPE COCTUHEHUM
3JIEMEHTOB BTOPOT'O IEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaresb, JHUIraHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[loHATHE O KOOPAMHALTMOHHOW XUMHH.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOECHHUA.  THIBI
KPUCTATMYECKUX PEIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbix cucremax. VctuHHbie pacTBophl. Ipeacrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALMM pPaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelllieHHbIe U
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHM4YEeCKUX BelecTB. TpuBHUaIbHBIC
HAa3BaHMS OTIEIbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pEaKIUid B HEOPraHMYECKOM M OpraHU4eCKOM
XUMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHUs W NPEBpALCHUS
HHEPrUM MPU XUMUYECKUX peakiusx. TernoBbie 3Q(PEeKTsl XUMUYECKUX PEaKLui.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKOW peaKiiu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakuu. Katanns u kaTanu3aTropsl.

OOpaTtumble U HEOOpaTUMbIE peaklu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCUsA. (DAaKTOpBI, BIMSIOIIKAE HA IOJIOKEHHE XHMHYECKOIO
paBHOBECH: TeMIEpaTypa, JABJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.



Dnekrponutuyueckas aucconuainusi. CuiibHble W caaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [lpoliecchl OKUCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiimme OKHCIWTEINM W BOCCTAHOBUTEIH. METON SJIEKTPOHHOrO OaaHca.
DIEKTPOJU3 pacTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTtopa, MOJIENH
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeIelICHHe
Cpelbl PacTBOPOB C TMOMOIIBI) HHIUKATOPOB, M3YUYEHUE BIMSHUS PA3TUUHBIX
(GbakTOpoB Ha CKOPOCTh XHUMHYECKOM PpEAKIUU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heoprannuyeckas xummusi.

[lonoxenne HemertaioB B Ilepmoandeckod CcUCTEME  XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢guiznueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAaMA W  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBAa. ['mapupsbl.
TonnuBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenuwe B mpupojie, crocoObl MoJydeHus, (pusudeckue u
XAMUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEJIMHEHHU ranoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOJTYyYEHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopon, o3on. JlabopaTopHbie M MPOMBINIJIEHHBIE CIIOCOOBI MOJIYYCHUS
kuciopoaa. @U3NYECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MOMy4YeHUs, (U3UUECKue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol(VI). CepHucras m cepHas KHUCIOTBI U WX coiid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

A3o0T. HaxoxiaeHwe B TMpUpOjE, CHOCOObI TONy4YEHUS, (PUIHYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHue a3zora
U €r0 COeAMHEHUN. A30THBIE YTOOpPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HUYECKUE H
xumuueckue cBoiictBa. Dochuasl u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coenuneHuit. DochopHbie
yI0O0peHwus.



VYrinepon, HaxoxAeHHWEe B NpUpoAE. AJIIOTPONHBIE  MOAHU(DUKAIMHU.
dusnueckue W XUMHUYECKHE CBOICTBAa MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yraepoaa(ll), oxcun yraepona(lV), yroneHas kucimora u e€
COJU. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €T0
COCTMHEHU .

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOMy4eHHs, (U3NUECKHe U
xumuyeckue cporctBa. Oxcun kpeMHus(1V), KpemHHEBas KHUCIIOTA, CUIMKATHI.
[TpumeHeHne KpeMHUS U ero coenHeHuil. CTEeKIO0, ero Moxy4eHue, BUbl CTEKIA.

[Tonoxxenue MeramnoB B Ileprognueckoil cucTeMe XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O00OJOYEK aTOMOB MeTawioB. OOmiue
¢usznyeckue cBoiicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY U TEXHHUKE.
CriaBbl METaIJIOB.

ONEeKTPOXUMHUUYECKUN psAJ HampspDKeHUd MetauioB.  OOmme  crnocoObl

MOJTY4eHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oobmas xapakrepuctuka MerawioB |A-rpynnsl Ilepuonnyeckoil cuctemsl
XUMHUYECKUX dJeMeHToB. Harpuil u Kkanuii: mnosydyeHue, ¢QuU3NYECKUEe U
XUMHYECKNE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCIUHEHUM.

Oo6mas xapakrepuctuka MmetaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUUYECKUX DJEMEHTOB. MarHuii W KajablUid: TodydeHue, (U3NYeCKue u
XUMHUUYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCAUHEHUHU.
’KéctkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMIL: TTOTy4eHue, (pU3ndecKkue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTepHble CBOICTBAa OKCHIA U
TUIPOKCHJIA ATFOMUHUS, TUIPOKCOKOMIIIIEKCHI AIIFOMUHUS.

OOmasi xapakTepucThka MeTauioB To004HbIX moarpynn (b-rpymm)
Ileprognyeckor CUCTEMBI XUMUYECKUX HJIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa MU €ro coeauHeHnd. OKCHIBI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomatsl, HX
OKHUCJIUTEIbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHne Xxpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuii. OKCupl,
ruapokcuasl u conu xkeneza(ll) u xxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
Y €ro CIUIaBOB.

DU3UYECKUE U XUMUUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [lonyuenue u
MIPUMEHEHUE MEJU U €€ COSUHEHHU.



[Muuk: momydyenue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [I[pumenenue
[AHKAa U €r0 COeANHCHUH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W HMX IPEBPAILCHHII:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEeHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamuibl W CIUIaBbDY, B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA U JKeJie3a C pacTBOPAMH KHUCJIOT U
HIEJI04YEeH, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS M LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 10 TeMaMm
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U HX COCTUHEHUSY,
«Mertasibl TIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [loHsTue
O HAy4YHbIX METOJaX IIO3HAHHUS M METOAOJIOTUH HAYYHOTO WCCICIOBAHUSA.
Hay4Hble npuHIMIBI OpraHU3alui XUMHUYECKOT0 POU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BaKHEHUIITUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliuieHHbIE CITOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHUE OKPYKAIOIIEW CPEAbl U €ro IMOCIEACTBHUS.
Ponp xumMuu B o0ecrieueHr YHEPreTUIeckoil 0€30MacCHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapcTBeHHblEe cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKM B pa3BUTUN MEIULIMHBI.

XUMHMS TIHIIKA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE M00aBku. Poiib XxuMuu B
oOecrieueHUH IMUIIEBOI OE€30MIaCHOCTH.

KocMmernueckne u mnapdromepHbie cpeactBa. beitoBas xumus. [IpaBuna
0e30macHOr0 MCMHOJIb30BaHUsl TPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMUsl B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMus B CEILCKOM X03icTBE. OpraHndyeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl a1 anekTpoHuKd. HaHoTeXHOIOT M Y.

PacuéTHrble 3amaun.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOMYKTOB PEAKIMH, €CIIU OJHO W3
BCII[ECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKkuuu, €Ciad OJHO M3 BEUIECTB JaHO B BHJAE pPacTBOpa C OINPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM



KOHIIEHTpAllMM BEILIECTBA B PacTBOpE, AOJM BbIXOAA MPOAYKTa peakUuu OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXnpeIMETHBIX  CBsI3ed NpU  M3YyYEHUM O0Owmed u
HEOpPraHWYecKoil xuMuu B 11 Kiacce OCyIIECTBIISIETCS Yepe3 UCIIOJIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHHA, TPUHATHIX B OTACIHHBIX
npeaMeTax eCTECTBEHHO-HAYYHOTO 1UKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCUPUKaAIus, NEpUOJINYHOCTh, HAOIIOACHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJIEb, MO/ICTUPOBAHUE.

®duszuka: marepus, MHKPOMHUpP, MaKpOMHp, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, MOH, U30TOMBI, PATUOAKTUBHOCTH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHB,
BELIECTBO, TEJIO, O0OBEM, arperaTHOE COCTOSHUE BEIIECTBA, WACAJbHBIM ras,
(duznyecKkue BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opranusm, 3Kkocuctema, onocgepa, MeTaboIM3M, MaKkpo-
¥ MHUKPODJIEMEHTBI, OCJTIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIC KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M IOTOK PHEPTHH B SKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
peCypcehl.

TexHonorus: XuMuU4ecKkasi IPOMBIIUIEHHOCTh, METAJUTYPTHUsi, CTPOUTEIbHBIC
MaTepuabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIILICHHOCTD,
dbapmaneBTHueCKas MPOMBINIJICHHOCTD, MIPOM3BOJICTBO KOCMETHYECKHIX
[pernapaToB, IPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTepUasoB, 3JEKTPOHHas
IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUS IMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe3omacHOro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl L[EHHOCTHM TpaBWJI WHAMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccuu W peaau3alud COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOIOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CHeluupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC YUeOHBIC NEWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh NPU OCBOCHWM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMUYECKUE PACCYXKJCHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIILHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbIE IOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIUM, HEOOXOAUMOW JJIs  BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAIIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMed pe3yJbTaTOB IMO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoekTa, 1 PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisas €€ LelIM W 3a7add, KOHTPOJIUPOBATh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHUSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMUeEn. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POoju B 00ECIeUeHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (YYHKIIMOHATbLHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHsI, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TPH XUMUYECKUX pEaKIHiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlil, TEPMOJUHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BaHUS MJIS OTICITHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKICHUIO XMUMUYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00pPa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHUPOBO33PEHHUSI U OOIIEd KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKAsl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKON IUCCOLUUALNHU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWMCTB BEHIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB MEPBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBONCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCThL YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIpHAST KOHIIEHTPAIUs;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHJIWKATOPOB, H3YyYEHUE BIIHSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opynoBanueM, (HopMyaupoBaTh I1€Jb HCCJICAOBAHMS, TPEJICTABIATH B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoil uHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI, 5
' LUKJIOAJTKAHbBI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
' aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnpHbIe COeTUHEHUS: allbJIETUIBI U
3.2 P 8 A 21 1

KCTOHBI. Kap6OHOBBIC KUCITOTEL. CIOKHEIS




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Hroro no pazueny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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