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MHNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMHUM HAa YPOBHE CpEIHEro o0Iiero oopa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®d3 «O06
oOpazoBanuu B Poccuiickoii deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanpHOI oOpazoBaTenbHON pOrpaMMbl CpeaHEro o011ero
oOpazoBanusaA(POIl COO), npeacraBiaeHHbIX B PefepabHOM rOCYJapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeameTra «XHMHsS» B 00pa3oBaTelIbHbIX OpraHusauusax Poccuiickoi
Qdenepauuy, pealu3ylOLIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TnoyIokeHn «Crparernm pa3BuTHs BocnuTaHusa B Poccuiickon
Odenepanuun Ha nepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHSI Ha YPOBHE YIUNIYOJIEHHOIO HM3y4Y€HHUs 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpa3oBaHus ywammxca 10-11 xiaccos.
N3yuenne mnpeaMera, peanuzyemMoe B YCIOBUAX AU EpEHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHMs, MPU3BAHO OOECHeYuTh O0O0IEe00pa3oBaTENbHYI0 U
OOLIEKYNIbTYPHYIO MOATOTOBKY BBIIYCKHMKOB ULIKOJbI, HEOOXOAUMYIO IS
aJanTalyi UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM XKU3HU B COLMYME, a TaKXKe IS
MPOJOJDKEHUsT 00y4YeHHUsl B OpraHu3auusax NpodeccHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABIISETCS OJHON U3 TPUOPUTETHBIX JUCLUIUIHH.

B nporpaMme no XMMHM Ha3Hay€HUE MpeaMeTa «XUMHUA» I0Ty4aeT
NOJPOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM €  OCHOBONOJIAraroUUMU
nosnoxenusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENIel, COJIepKaHusl,
pe3ysibTaToB OOydeHHs M TpeOOBaHMN K YpPOBHIO MOJATOTOBKH BBIMYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBIISIIOTCS CJIEIYIOLIME BBINOJHIEMBIE MPOrpaMMOM IO
XUMHH QYHKIUU:

e HMH()OPMALMOHHO-METOANYECKAs, pealu3alusd KOTOpOH obecrneynuBaeT
MOJIyYeHHE NPEICTaBICHUS O UENSIX, COAEp)KaHWHU, OOIIel cTpareruu
0oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYalOLIMXCsl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpopuJs;

e OpraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpas pe1ycMaTpUBaET
OlpejieieHre: IMPUHLHUIIOB CTPYKTYpPUPOBAaHUS W MOCIEI0BATEIbHOCTH
U3y4YeHHUs] Y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTUK; MOAXOJ0B K (DOPMHUPOBAHMIO COJAEPKATEIBHON OCHOBBI
KOHTPOJISI U OLUEHKH O0pa30oBaTENbHBIX JOCTH)KEHHHA OOydYaroluXcs B
paMKax HWTOTOBOM arTecTauud B (OpME €AUHOr0 TOCYJapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriryOJI€HHOTO U3YYEHHS] XUMUHU:



e YCTaHABJIMBA€T WHBAPUAHTHOE MPEJAMETHOE COJEpKaHHE, O00sA3aTeIbHOE
Ul W3Y4YeHUsl B paMKax OTAEJNbHbIX Hpoduiield, npeaycMaTpuBaeT
pacupeneseHue W CTPYKTYpUPOBAaHHE €ro I0 KjJaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JaéT NPUMEPHOE pacHpelie]ieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHUS OT/IEIbHBIX TEM;

e Ipe/IaraeT NPHUMEPHYI0 TOCIEIOBAaTEIBHOCTh H3YYEHUS Yy4eOHOro
Marepuaia ¢ y4€ToM JIOTUKH IOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBI3EH;

e €T METOJMYECKYIO MHTEPHPETALHNIO 1IeJIed U 3a/1ay U3yYeHHUs NpeameTa
Ha yriyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3zoBaTeIbHOMN
MPOTPAMMBI CpeaHEero o01ero oOpazoBaHus (JINUHOCTHBIX,
METalpeMETHbIX, NPEIMETHBIX), a TAKXKEe C Y4€TOM OCHOBHBIX BHUJOB
y4eOHO-MI03HABAaTENbHBIX JCHCTBUN  00ydYaromierocs IO OCBOCHHIO
coJlep KaHus IpEeIMETa.

[lo Bcem Ha3BaHHBIM NO3ULMUSAM B IMpOrpaMMe N0 XMMHH IPEAyCMOTpEeHa
IIPEEMCTBEHHOCTh C OOYYE€HHEM XUMUHM HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpelelaMH yCTAaHOBJIEHHOM MporpaMMoll MO  XUMHUHU
00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIIOLIEH COJAEpKaHMs y4eOHOro npeamera
«XUMHS» OCTaETCsl BO3MOXXHOCTh BbIOOpa €ro BapHATHBHOW COCTABIISIOUIEH,
KOTOpasl JOJDKHA OMNPENEsThCS B COOTBETCTBMHM C HANpPaBIEHUEM KOHKPETHOTO
npoduiig o0yyeHus.

B cootBerctBHM ¢ KoHUentyanbHbIMH mnosoxkeHusmMu PIOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro0 M YIJyOJEHHOIO YypOBHEH B CHCTEME
nudpepeHIMPOBAaHHOIO O0yYEeHHUsI HAa YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIyOJEHHOTO U3Y4YEHHUS HalpaBlIeH Ha Ppeau3aliio
MPEEMCTBEHHOCTH C  MOCJIEAYIOLIIUM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX H3yYEHHUS CIHEUUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPraHU3alUsiX CPEJHEro MpodeccuoHaIbHOTO
oOpa3zoBaHusa. B 3Toil cBsA3M H3ydeHue mnpeameTa «XHUMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA pacllMpeHue U  yrayOJeHue TeOpeTUYECKOM U
MPaKTUYECKON MOJTOTOBKU OOYYaroONIUXCs, BRIOPABIINX ONpEeAeaEHHbIN Npoduib
oOy4eHHsI, B TOM YHCIIE C MEPCHEKTUBOM MOCIEAYIOIIET0 NOJYYeHHsI XUMHUECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccuoHanbHoro oopasoanus. Hapsay ¢ stum,
B cBere TpeboBaHuii PI'OC COO K muaHUpPyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOll 00pa30BaTENILHON MPOTrpaMMbl CpeHEro 00IIero oO0pa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHUPOBAHO TaK)KE€ Ha peuieHue 3aaad



BOCIIUTaHUS U COLMAIBHOIO pPa3BUTHS OOydaroIIMXCs, HA (POPMUPOBAHHUE Yy HUX
OOLIEMHTEIUIEKTYaJ IbHbIX YMEHHUI, YMEHHMI pallMOHaJu3alui y4eOHOro Tpyla |
00O0OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXIUCIUILIMHAPHBIH,
HAJNPEAMETHBIN XapaKTED.

CocraBasiomuMu npeamera «XHMHs» Ha YPOBHE YIIIyOIEHHOTO M3Yy4EHHS
ABIIAIOTCS  YIiIyOJI€HHbIE Kypcbl — «Opranudeckas xumus» u  «OOmas u
HeopraHudeckas xumus». llpu onpeneneHnn moaxoaoB K 0TOOPY M CTPYKTYpHOU
OpraHu3ally COAEpP)KaHUS STUX KYypCOB B MPOrpaMMe MO XUMHUU 32 OCHOBY
npuHAThl nojioxkeHuss @I'OC COO o paznuuusix 0a30BOTO M yINIYOJIEHHOTO
YPOBHEU U3y4EHUS NIPEIMETA.

OcHoBY copepxkanusi KypcoB «Opranuueckas xumuss» u «OOmas u
HEOpraHWYecKass XHUMHsS» COCTABIISIET COBOKYIMHOCTh HPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO M3YyUEHHMs IpeIMeTa. JTa cUcTeMa
3HAHMM TOJy4YaeT ONpeleiEHHOEe TEOPETHUYECKOE JOMNOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIIMI 00BEM  (PAKTOIOrHUECKOro
Marepuasna. Tak, Ha yrayOJn€HHOM YpOBHE H3ydeHHs MpeaMera oOecreueHa
BO3MOXHOCTh 3HAUMUTEJIBHOTO YBEJIWYEHUA OObEMA 3HAHUM O XUMHUYECKHUX
AIIEMEHTAaX W CBOMCTBaX MX COEJIMHEHUN HAa OCHOBE PACUIMPEHUS U YriayOiaeHUs
MIPEACTABICHUNA O CTPOCHHM BEUIECTBA, XUMHUYECKOH CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKLUH, pACCMATPUBAEMbBIX C TOUKU 3PEHUSI XUMUYECKOW KMHETHKHU
u TepMoauHaMUKU. M3ydyenue nepuomudeckoro 3akoHa u Ilepuommueckoi
CUCTEMBl ~ XHMHMUYECKHX  3JEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOEHUU aToMa. XMMUYECKas CBA3b
OOBSCHSAETCS C TOYKU 3PEHUs] YHEPreTUYECKUX U3MEHEHUN pu €€ 00pa3oBaHUU U
paspylleHnud, a TaKKe ¢ TOYKH 3pEHHUsS MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuumid  JomnojHsercs  (GOpMUpOBaHMEM  MpeACTaBiIeHUHM 00
ANEKTPOXUMHUYECKUX MpoIleccax U ANEKTPOJU3E PACIIIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckoil XMMUU MpPU PACCMOTPEHUM PEAKLMOHHON CIOCOOHOCTH
COEIMHEHUH ynensercsa oco0oe BHUMaHUE BOIpPocaM 00 3JEKTPOHHBIX dddekrax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHi.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJepkKaHUE KypCOB XHUMHH
YIIyOJIEHHOTO YPOBHS U3YUYECHUS JIJIs1 KIACCOB OMpeAesiEHHOro npoduiis (riIaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [JONOJHEHUN K oOiell cucreme
IIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSAHHE CMEXHbIE IIPEeIMEThl. Tak, Hanpumep,
B COJCPKAHUU MpeaMeTa IJig KJIACCOB XMMHUKO-(U3UYECKOro npodusis 00ybIIoe
3HaueHue OyIyT MMETh AJIEMEHThl y4eOHOro maTepuana nmo odmen xumuu. Ilpu
M3YYEHUM TMpeJMeTa B JaHHOM cllydae akUeHT OyneT claejlaH Ha OOIIHOCTh
METO/IOB MO3HAHMSI, OOUTHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3HKE: ATOMHO-
MOJIEKYJsipHAs Teopusi (MOJEKYJspHas Teopusi B (HU3UKE), 3aKOHBI COXPaHEHUs



MacCbl M DHEPrUH, 3aKOHBl TEPMOJAWHAMMKH, DJIEKTPOJIN3d, NPEACTABICHUSA O
CTPOCHUU BELIECTB U JPYroe.

B TO Xe BpeMsa B COIEp)KaHMM IpeaMeTa Uil KJIACCOB XHUMHKO-
Ounonornyeckoro npoduiis OonbIIUKA yAENbHbIA BeCc OyleT MMETh OpraHuyeckKas
xuMusi. B 3TOM  cioyyae  mpenocTaBiseTcs  BO3MOXKHOCTh s Ooiiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMsS]  XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOISAT, K MpPUMEpPY, TaKHUe
CTPYKTYPHbIE KOMIOHEHTbI, KaK JMIUABL, OEIKH, YIJIEBOAbI, HYKIEHHOBBIE
KUCJIOTBI U apyrue. [Ipm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX MPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIY>)KaT OCHOBOM M1 H3yYCHUS
CYLIHOCTH NMPOIeCCOB (POTOCUHTE3A, IbIXaHMs, TUILEBAPEHUS.

B numane ¢GopmupoBaHHS OCHOB HAyYHOI'O MHUPOBO33PEHHS, OCBOCHHMSI
OOLIEHAayYHbIX METOJOB TO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUST HAYUHBIX
3HAaHMM M3ydeHHe mpeaMera «XUMHUS» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMM NpEIMETaMM, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble mOpeaMeTbl», «MaremaTuka u
uH(popmaTika» 1 «Pycckuil sI3bIK U TUTEpATYpa».

[Ipy u3ydyeHuun y4yeOHOro mnpeamera «XUMHUS» HAa YIUIYOJIEHHOM YPOBHE
TaKXe, KaKk Ha ypOBHE OCHOBHOT'O U CpeaHero oduiero oopazopanus (Ha 6a30BOM
YPOBHE), 3aJa4yeil MepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (OPMHPOBAHUE OCHOB
HAayKl XUMHUU Kak o0JacTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, IPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. Pemenne
TOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHMs NpeIMeTa Mpearnoiaract
pean3aLMIO TAKUX LIEJIEH, KAK:

e (QopmMupoBaHHe NpPEICTABICHUNA: O MaTepUaJIbHOM E€JUHCTBE MHMpAa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUM IIPUPOJbI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyled poiu B oOecrneyeHuu
YCTOWYMBOIO  pa3BUTUS  YEJOBEYECTBA: B  pEUIEHUMH  MpoOJemM
AKOJIOTUYECKOM, SHEPreTUYECKON U MHUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHNHA HOBBIX MaTEPUAJIOB, HOBbIX HCTOYHUKOB YHEPTHH, B
00€ecreyeHnn palroOHAIBHOTO MPUPOJAONOIb30BaHMs, B (HOPMUPOBAHHUH
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEIOBEKA, a TAKKE 3KOJIOTMYECKHU
000CHOBaHHOT'O OTHOIIIEHHSI K CBOEMY 370POBBIO U MPUPOTHOM cpene;

e OCBOCHHME CHUCTEMbl 3HAaHWM, JIEKANMX B OCHOBE XUMHYECKOU
COCTaBJIAIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: PyHIAMEHTAIBHBIX
MOHATHUM, 3aKOHOB U TEOPUM XUMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUHN, O



XUMHUYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX, 00 0OmMX
HAaYYHBIX IPUHLUIAX XUMUYECKOTO TPOU3BOJICTBA;

dhopMupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTpEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUN ISl OOBSICHEHHS
KJIFOYEBBIX MJACH U TpoOJieM COBPEMEHHOM XHUMHH, JJis1 OOBICHEHHUS U
MPOTHO3UPOBAHUA SIBIICHUW, UMEIOUIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIIeHUsI MPOOJIEM, CBA3AHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJiu3a M OIICHKH C MO3UIINI IKOJIOTHYECKON 0€3011acHOCTH MOCIIEICTBUM
OBITOBOM M MPOM3BOACTBEHHON JEATEIbHOCTH YEJIOBEKa, CBA3AHHOM C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAHHUEM U  MepepaboTKon
BEIIECTB;

yriyOJlieHue  MPEeJCTaBICHU O  Hay4YHbIX  METOJaX  IO3HaHUf,
HEOOXOIUMBIX [JIi NPUOOpPETEHUS] YMEHHI OPUEHTUPOBATHCS B MHpE
BEIICCTB MU OOBACHEHUS XUMHUYECKHX SBJICHUN, HMEIOIMX MECTO B
MPUPOAE, B MPAKTUYECKON JIEITETbHOCTH U MMOBCEIHEBHOM KU3HMU.

B mmane peanmmzanmuy mepBOOYEPEHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
(yHKIUI 1EJOCTHOW CHUCTEMBI CpeHEro o0Iiero oOpa3oBaHUs MPU U3YYCHUU
npeaMera «XuMUs» Ha  yriayOJn€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTb
MpUOOPETAIOT TaKKE 1EJIH U 3aJ1a4u, KakK:

BOCIIUTAaHUE YOEXKAEHHOCTH B TMO3HABAEMOCTH SIBICHUW MPUPOIBI,
YBOXEHHMSI K TMpolleccy TBOpUecTBA B OOJACTU TEOPETHUECKUX U
MPUKIIAJIHBIX MCCJIEAOBAaHUNM B XUMHUHU, (POpPMHpPOBAHME MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHUIO UM T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAHMI0O  HAa  OCHOBE  YCBOCHHS
00IIIeU€eI0BEUECKHUX LIEHHOCTEM;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX
crocoOHOCTe 00y4arImuxcs, (OpPMUPOBAHUE Y HUX CO3HATEIHHOTO
OTHOIIECHUSI K CcaMOOOpa30BaHUIO M HENPEPHIBHOMY OOpPa30BAHUIO KaK
YCJIOBHUIO YCHEIIHOW MPo¢deCCHOHAIBHONU U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMupoBaHUE YMEHHUN M HaABBIKOB Pa3yMHOTO MPHUPOJOINOJIH30BAHUS,
Pa3BUTHE IKOJIOTMYECKON KYJIBTYPhI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOW IKOJIOTUYECKOMN AESITEIbHOCTH.

OO6miee yucIo 4yacoB, MPEAYCMOTPEHHBIX JJISI U3YUYEHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpenHero ooliero odpaszoBanusi, coctasisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Hezeno), B 11 kmacce — 102 gaca (3 yaca B HEJIEIHO).



COIEPXAHUE OBYUEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMHUH.

[Ipenmer W  3HaYeHHWE  OPraHUYECKOM  XMMHUH, NPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DJEKTpOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOsIHUS. BaJleHTHBIE BO3MOXHOCTM aToMa yriaepona. XUMHUYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel TUOpUAM3aLMM aTOMHBIX OpOuTase
yriepoaa. Mexanu3Mbl 00pa3oBaHusi KOBAJICHTHOUM CBsI3M (OOMEHHBINH U JTOHOPHO-
aKUenTopHbIi). THUIBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3M.
OnunapHas, nBoWHAasE U TpoilHasi cBsi3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKyJax
oprannueckux BemiecTB. [loHaTtue o cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpoduIe.

Teopuss crpoeHust opranudeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAYCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX CcoeAuHeHUuH. MoJeKyasapHble U  CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble (OpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpallEHHas,
ckenetHas. M3omepus. Bunabl H30Mepuu: CTPyKTypHas, HPOCTPaHCTBEHHAS.
OnekTpoHHbIe 3()PEKTHl B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
Y ME30MEpHBIN 3P PeKThI).

[IpencraBienne o KilacCU(pUKALUA OpraHWYeckux BemiecTB. lloHatne o
¢yHkunoHanbHOU rpymnme. I'omonorus. I'omonornueckue psaapl. CucreMarnyeckast
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHasibHbie Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTy U KiIaccupuKalus OpraHuuecKux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEIJIBHBIE PEAKLIMHA B OPTaHUYECKON XUMUH.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLCHUN:
O3HAaKOMJIEHHE ¢ O0pa3laMy OpPraHMYECKHX BEIIEeCTB M MaTepualaMu Ha HX
OCHOBE, ONBITBI MO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HArPEBAHUU
(mnaBneHue, OOyIJIMBaHME W TOPEHHUE), KOHCTPYHPOBAHUE MOJENEH MOJIEKYJI
OpPraHNYECKUX BEIIECTB.

YrieBoaopoasnl.

Ankasbl. 'oMosiornueckuil paj ajakaHoB, oomas ¢Gopmyrina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AlKaHOB, SpP°-
ruOpuau3anys aToOMHbIX opOuTaneil yriepoaa, o-cBsizb. Du3MUecKUe CBOMCTBa
AJIKaHOB.



XVMHAYECKHE CBOMCTBA AaJKAaHOB. PEAKIMH 3aMEIICHUS, W30MEpPHU3aIlUH,
JNETUIPUPOBAHMS, LIMKIA3ALNK, IUPOIN3a, KPEKUHra, ropenud. [Ipeacrasienue o
MEXaHU3ME PEAKLIUN pAAUKAIBHOTO 3aMEIICHHUS.

Haxoxnenue B npupojie. CriocoObl MOTyYEHUs] U TPUMEHEHUE AJIKAaHOB.

Huxnoankanel. O6mas ¢popmyna, HOMeHKIaTypa u uzoMmepus. OCoOOEHHOCTH
CTPOCHHMSI M XUMHUUYECKUX CBOMCTB MalbIX (IIMKIONpONaH, LHUKIOOYTaH) U
OOBIYHBIX (LIMKJIOMNEHTAH, IUKJIOTeKCaH) IUKIoadKaHoB. CHocoObl MONy4YeHus u
MIPUMEHEHHE LUKIOAIKAHOB.

Ankensl. ['oMonoruueckuii psiji aakeHoB, oOmias Gopmyrna, HOMEHKIATYpa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEGHHE MOJIEKYJ —AJIKEHOB,  Sp-
rudpuan3anus aToOMHBIX OpOuTaneil yriepona, o- u m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzoMmepus. Du3nyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHE CBOWMCTBA: PEAKUUHM NPUCOCIUHEHUS, 3aAMEIICHUS B O-ITOJOKEHHUE
IIpU JBOMHOM CBA3M, INOJMMEpU3alMU U OKucieHud. IIpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYUYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankaauensl. Kiaccudukanus ankaaueHOB (CONPsKEHHBIEC, U30IMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOI'O CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSOKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsiKEHHBIX TUeHOB. CriocoObI MOTYyUYEHUS U TPUMEHEHHE aJIKaIMEHOB.

Ankunsl. ['oMonorudeckuii psij alkuHOB, oOias GpopMyina, HOMEHKIaTypa 1
n30Mepusd. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKUHOB, Sp-
rudpuan3anus aTOMHbIX opOutanei yriepoja. dusznueckue CBOMCTBA AJIKUHOB.
XUMHUYECKHE  CBOWCTBA:  pPEAKIUMU  MPHUCOCAUHEHUS,  JHUMEpPU3ALUH U
TpUMEPU3ALMHU, OKHCIIEHUA. KuCIOTHBIE CBOMCTBA alIKWHOB, UMEIOIINX KOHIEBYIO
TPOMHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTyYeHUS
Y IPUMEHECHUE AJTKUHOB.

ApomaTuueckue yrieBoJopojibl (apeHsl). ['omonmoruueckuid psiji apeHoOB,
oOmast popmysa, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKyNbl OeH3ona. DuU3MYEeCKHe CBOMCTBa apeHOB. XUMUUYECKHUE
CBOICTBa O€H30J1a M €r0 FOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pajJiMKalie, PEaKUUUd MPUCOCIUHEHUS, OKUCIECHHE TOMOJIOTOB
O0enzona. IlpeacraBneHue 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JbHOM KOJIbIIE HA MpPHUMEPE AJKWIbHBIX PAJUKAIOB, KapOOKCUIILHOMH,
TUAPOKCUWIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB TajnoreHoB. OcOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonumepuszanus ctupona. CrnocoObl MOTydYeHUs U
MIPUMEHEHHUE apOMATUYECKHUX YIIIEBOJOPOI0B.

[Ipuponnsiii ra3. IlonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxeHue.
KameHnHblit yrosib 1 npoaykThl ero nepepadotku. CrocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMUUYECKHUM, KaTaTUTUYECKUMl), PUGOPMUHT, MHPOIU3.
[IponykThl nepepaboTku HEPTH, KX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCaMU YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOECHHE TaJIOT€HIIPOM3BOHBIX YIJIEBOJOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYIIY, HUTPOrpynmy, IUAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHIpOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoUd. B3auMOIENCTBUE IUTaJOr€HAIKAHOB C MAarHUWEM WU IUHKOM.
[Tonstue 0 METAJUIOOPraHNYECKUX COCTMHEHUAX. Hcnonp3oBanue
rajJjlOreHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHMKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
u3yueHue (pU3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PAaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuil  yriieBoJAOpPOJOB Pa3IMYHBIX KJIacCOB (0OecuBeuMBaHWE OPOMHOW WIH
MOJIHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJEHCTBUE AalETHIICHA C
aMMUayHbIM pacTBopoM okcuja cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriaepoga M BOJOPOJAa B OpPraHMYECKUX BELIECTBAX, IOJYYEHHE IJTHIEHA H
M3YUYEHUE €ro CBOMCTB, O3HaKomiieHHe ¢ koyuiekiusiMu «Hedtb» u «Yromby, ¢
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PE3UHBI, MOJIETUPOBAHUE MOJEKYJ
YII€BOAOPO/IOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOJOPO/IOB.

Kucaopoaconepskaniue opranndeckue coelMHeHMs.

[Ipenenbubie ogHOaTOMHBIE cnupThl. CTpoeHHE MoJIeKyl (Ha mOpuMepe
MeTaHoJla W JTaHoyia). ['omonoruueckuit psn, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa U  Kkiaccuukanusa. Dusnueckue CBOICTBA  MPEAEIIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJoOpojHbIE CBSI3M MEXAYy MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEaKUUM 3aMElleHUus, JAeTHapaTalvy, OKUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU U  HEOPraHWYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakiusi Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE dTaHOIa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJIy4YeHUsT M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTU (PUBUUYECKUX U
XUMHYECKUX CBOUCTB.

MHOroatoMHble CHUPTHI — ATUICHIJIUKOJb W ThulEepuH. Dusznueckue U
XUMUYECKUE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAas peaklus Ha MHOI0AaTOMHbIC
cnupthl. llpencraBneHne o mMexaHW3ME peakUuid HYKICO(PHIBHOIO 3aMElIeHUS.
HeiictBue Ha opraHuzM 4enoBeka. (CrnocoObl TMONy4YeHUS] M OPUMEHEHHE
MHOT'OAaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Puszndeckue cpoilcTBa (PpeHosna. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (enona. KauecTBennble peakiuu Ha ¢eHona. TokcuuHocTh (eHona.
Cnoco6s1 nosryueHus U npuMenenue ¢penona. Genondopmanbiaeruatas cMoa.

KapOoHumnbHble cOeTMHEHNS — albJAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Trpynmbl. ['OMONOrHYecKue psjibl allbJIETUI0B U KETOHOB, O0IIas
dbopmyna, uzoMepus W HoMmeHKIarypa. Dusnyeckue CBOWCTBA albACTHAOB U
KETOHOB. XMMHMYECKHE  CBOWMCTBA  aJbJETHUJIOB M  KETOHOB:  PEAKIUHU
npucoenruHeHusi. OKUCIECHNUE ANIbJAETUA0B, KAUECTBEHHbBIC PEAKIIUHA HA AJIbICTUIbI.
Cnoco0bl NOTy4eHUs! ¥ IPUMEHEHUE albJACTUA0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMmeHkatypa. @usznueckue CBOMCTBa
OJIHOOCHOBHBIX MPENIENbHBIX KAapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakiusi 3TepudUKaIUU, PEaKIUh C Y4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MypaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CJIOXHBIX 3pupax. MHorooOpa3ue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMPENEIbHBIX W apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/E84s,
JUHONeH08as KUcaoThl. CriocoObl MOyUYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['oMonoruueckuit psig, oOmas Qopmyna, uzoMepus M
HOMEHKJaTypa. Pu3nyecKue M XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCION M
IEJIOYHOU CPEJIE.

Kupsl. Ctpoenue, puznueckrue U XUMHUUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCJION U 1Ie0ouHOoM cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIIUX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mpb1T4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mias xapakrepucTtuka yrieBojoB. Knaccudukanus yrieBoioB (MOHO-, 1H-
u nonucaxapujibl). MoHOcaxapuabl: TIIOKO3a, (pyKTO3a, rajgakrosa, pubo3a,
ne3okcupudo3a. Ou3nueckrue CBOMCTBA U HAXOXJEHHE B mpupoje. GOoTOCUHTES.
XUMHYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AIBJAECTUIHON
Ipynn, CIUPTOBOE M MOJOYHOKUCTIOE OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HEICITEIbHOCTH Opranu3ma. [[ucaxapunbl: caxaposa, MalibTO3a U
nakTo3a. BoccTaHaBnMBaromme U1 HEBOCCTAHABIMBAIOIINE AUcaxapuasl. [ 'naponus
nucaxapunoB. Haxoxaenue B npupojie u npuMmeHenue. [lonucaxapuapl: kpaxman,
INIMKOTEH W 1emnono3a. CTpoeHWe MAaKpOMOJEKYyJ Kpaxmana, IJIMKOTeHa H
HeJUT0NI03bl.  PU3MYECKME CBOMCTBA KpaxMalia M UEJUTI0JN03bl. XHUMUYECKHE
CBOWCTBAa Kpaxmalia: TMAPOJN3, KAYECTBEHHAsl PEaKius C HOJOM. XHUMHUYECKHUE
CBOICTBA LIEJUIIOJIO3bI: TUAPOJIN3, ModydyeHue 3(pupoB uemiono3bl. [loHstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCINEPUMEHTAIBHBIE METOJbl W3yYE€HHUS BEUIECTB M MX MPEBPAIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJCHUCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOTO CIIUPTA B aJbJIETH]] HA PACKAIEHHOMW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE HTWJIOBOTO CHHPTA JUXPOMATOM Kayusl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU Ha albJeTUlIbl (C THUIPOKCHUIIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakumss raMIEepuHa €
ruapokcugom meau(ll), xumuueckue cCBOICTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(ll), B3aumoneiicTBue
Kpaxmaia ¢ MOAOM, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aAa4y 1o TemaMm «CnupTel U
(denoinb», «KapooHoBbIE KUCTOTHI. ClI0XKHBIE ADUPBD».

A3o0Tcoaep:Kaliue OpraHMyecKue coeJuHeHus.

AMUHBI — OpraHUYECcKHE MPOU3BOJIHbIE aMMHaka. Kiaccudukanus aMUHOB:
anudaTUyecKue W apoMaTUYECKue;, IMEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekyi, obmas dopmyia, U30Mepusi, HOMEHKIATypa U (uznueckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHUE, B3aMMOJCHUCTBUE MEPBUYHBIX AMHUHOB C A30TUCTOW KHCIIOTOM.
Counu aJIKuIaMMOHUS.

AHWIVMH — TIPEICTABUTENIb AMHHOB apoMaTudyeckoro psga. CrpoeHue
aHuiauHa. B3anMHOe BiMsIHUE Ty aTOMOB B MoOjeKyje aHuiauHa. OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KauecTBeHHBbIE peakiuu Ha aHwiIMH. CrocoObl
MOJIy4YeHUs M TpUMEeHeHue anudarhueckux aMuHoB. llomydeHue anwivHa U3
HUTpOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepusi. OTAEIbHBIE TPEACTABUTENN Ol
AMUHOKHUCIIOT: TJIMUMH, aJaHuH. DHU3UYECKUe CBOWCTBA  aMUHOKHUCIOT.
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT Kak aM(pOTEpHBIX  OpPraHUYECKUX
COCIMHEHUMN, peakius MOJUKOHJEHCAINY, O0Opa3oBaHUE NENTUIHON CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U THAPOJIU3 NENTH/IOB.

benkn kak mnpupoaHeie nonuMepsl. [lepBuuHas, BTOpUYHAS M TpPETHUYHAA
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBA OENKOB: THUIPOJIH3, JCHATypaIus,
KAueCTBEHHbIE PEAKIIMU Ha OCJIKU.

OKCINEPUMEHTAIBHBIE METOJBl M3YYCHHUS BEIIECTB M MUX MPEBPALLCHUM:
pacTtBopeHue O€NKOB B BOJIe, JEHATypalus OEJIKOB NpPU HArpeBaHWU, IIBETHBIC
peakiuu Ha O€JKH, peIIeHHEe HKCHEPUMEHTAJbHbIX 3ajJa4 10 TeMaMm
«A3oTconepxkaime OpPraHUYECKue COCIMHECHUSD) 51 «PacniozHaBaHue
OPraHUYECKUX COCTMHEHU.

BbicokoMoJIeKYy I pHBbIE COCAMHEHMS.

OCHOBHBIE MOHATUS XHUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEAHISA MOJICKYJIsIpHAs



Macca. OCHOBHbIE METOJIbl CHHTE3a BBICOKOMOJEKYISIPHBIX COEJUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCALIHS.

[lonumepubie Mmartepuansl. I[lmacTmacchl (HOMUATUIICH, TOJUIPOIUIICH,
MOJIMBUHUIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noMdTHICHTepeTanaT). Y Tuin3anuus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaibHbII KayuyK, CUHTETUYECKHE Kay4yyKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH U JIaBCaH).

[Tonmumepsl CIIEIUAIBHOTO Ha3HAYECHUS (Tedon, KeBJIap,
AIEKTPONPOBOJIAIINE MOJUMEPHI, OMOpa3iaracMble MOJIUMEPHI).

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
KaydyyKOB, pEIICHUE OHKCIepUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3anaun.

Haxoxnenue wmoliekyaapHOd (OpMyNbl OPraHUYECKOr0 COEIMHEHUS II0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYISIpHOM (QOpMYJbI OPraHMYECKOr0 COEIUHEHHS Mo Macce (00bEMY)
MPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOAYKTOB
peakiMu W/WIM HMCXOJHBIX BEIIECTB, YCTAaHOBJICHUE CTPYKTYpHOU (HOopMyIbl
OpraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMpEACTICHUE JOJIU BBIXOJIa MPOAYKTAa PEAKIHMH OT TEOPETHUECKU
BO3MOJKHOTO.

Mexrpe1MeTHBIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUEHUU OPTraHUYECKON XMMHH B
10 kmacce OCyIIECTBISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHSATUH, TPUHATBIX B OTACIBHBIX MPEAMETax
€CTEeCTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHITHS: SBICHUE, HAYYHBbIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOIIOJICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIE/b, MOJICIIMPOBAHHUE.

dusuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKUM YpOBEHb, BEHIECTBO, Tel0, OO0BEM, arperaTHoOe COCTOSHUE
BeIlleCTBA, (DU3UYECKUE BEJIMYMHBI, C€IUHUIBI U3MEPEHUS, CKOPOCTb, SHEPTus,
Mmacca.

buonorus: xieTka, opraHu3M, 3KocucTeMa, Owocdepa, MeTad0IU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpOodHBIA TUN NUTaHUsA, OpOKEHUE,



dboTocuHTE3, ABIXaHWE, OCNKHW, YIJIEBOIbI, JKUPbHI, HYKICHHOBHIE KHCIIOTHI,
(hepMEeHTHI.

['eorpadusi: mose3HpIe NCKOMTAEMBIE, TOTIITUBO.

TexHomOTWs: MHINEBBIE MPOMYKTH, OCHOBBI PAIMOHAIBHOTO TMHTAHMUS,
MOIOIIUE CPEJICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX M CHHTETHYCCKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

TeopeTrnueckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMuueckuil snemeHnt. M3otonel. CTpoeHue
AJIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. ATomHbIe opOuTanu. Kinaccudukanus XuMru4ecKux 3J€MEHTOB (s-, p-,
d-, f-anmementsl). PacnpeneneHue 3JIEKTPOHOB MO ATOMHBIM — OpOUTAISIM.
DNeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOT0O—YETBEPTOIrO MEPUOIOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(MUTypaluu HOHOB.
DIIEKTPOOTPULATEIIHLHOCTb.

[Tepunonnueckuit 3akoH u Ilepuognueckas cucreMa XUMMHUYECKUX JIEMEHTOB
J.U. MenneneeBa. CBsA3b NEPUOAUYECKOTO 3aKkoHAa U llepmogmueckoil cuUCTEMBI
XMMUYECKAX JJEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX W CJHOXHBIX BEHIECTB IO TIpylnmaM MW NOepuojaM. 3HAUYECHHUE
nepuoguueckoro 3akoHa /[.M1. Menneineesa.

XuMHYecKass CBA3b. BuIbBl XUMHMYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajmyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOM CBsI3M: OOMEHHBIN U
JOHOPHO-AKLIENTOPHBINA. DHEPrus U JiuHa cBA3U. [[oapHOCTh, HAIPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHON cCBsA3U. KparHeie cBsizu. BogoponHas CBs3b.
MexMOJIEKYIIAPHBIE B3AaUMOIENCTBUS.

BaneHTHOCT, M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpE COCAMHEHUMN
3JIEMEHTOB BTOPOI'O MIEPHOA).

[IpencraBneHne 0 KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYEHHE KOMIUICKCHBIX COEIUHEHUHU.
[ToHsiTHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MONEKYISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHUA.  THIIBI
KPUCTAITUYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[TonsaTne o mucnepcHeix cucreMax. Mctunnabie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIEHTPALUH PacTBOPOB:
MaccoBas JO0JIs BELIECTBA B pacTBOpPE, MOJIApHAs KOHUEHTpauus. HacellieHHbie u
HEHACBIIIEHHbIE PACTBOPHI, pPACTBOPUMOCTh. KpHucTamioruaparst.



Knaccudukainysa 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. TpHUBHUATbHBIC
HAa3BAaHUS OTIEJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuysa XuMUYeCKUX peakiuii B HEOPraHUYECKOW U OpPraHUYECKOU
XUMHM. 3aKOH COXPaHEHHS] MAcChl BEUIECTB; 3aKOH COXPAaHCHUS W IPEBPAIICHUS
SHEPIruM MpPU XUMUYECKUX peakiusax. TenaoBbie 3PHEKTH XUMUYECKUX PEaKIUU.
TepMOXUMHYECKUE YPAaBHEHUS.

CkopocTh XUMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3lIMyHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanm3aTopsl.

OO6patumbie U HEOOpaTUMBIE PEaKIMh. XUMHUUYECcKoe paBHOBecue. KoHcTanTa
XUMHAYECKOr0o paBHOBecHUsl. DakTOphl, BIMSIONIME HA TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIIHUX B
peakuuu. [Ipunnun Jle Hlarense.

OnektponuTnyeckas aucconuanusa. CuibHbie U cla0ble 3JIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAas, HEWTpalibHAasi,
menovHas. Bomopoaubiii mokasatens (pH) pactBopa. I'maponus coneit. Peakumm
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurenb W BOCCTAaHOBUTENb. I[Iponecchl OKHCIEHHWS W BOCCTAHOBIICHUS.
Baxueiimmne OKHCIUTENIM W BOCCTAaHOBHTEIW. MeETOJ S3JIEKTPOHHOIro OajaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIUIAaBOB BELIECTB.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX MPEBPALLICHUN:
pa3oKEeHUE MEPOKCHAA BOAOPOAAa B MNPUCYTCTBUM KaTallU3aTopa, MOJEIHU
KPUCTAJUTUYECKUX PEIIETOK, TPOBEACHUE PEAKIIMA HOHHOTO 0OMEHA, OIpe/elieHre
Cpeabl PacTBOPOB C MOMOILIBIO WHIAMKATOPOB, M3YUYEHHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XUMHYECKON pEaKkIMu ¢ TMOJO0KEHUE XUMUYECKOTO
paBHOBECHSL.

Heoprannueckasi xumusl.

[Tonoxenne HemetauioB B llepuoguueckor CHUCTEME  XUMHYECKUX
sanementoB [.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3znueckKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIIOB (HAa MpUMEpPE KHUCIOPOJa, CEPhI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢usnueckrue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIAMA M  HEMETaJJIaMH, BOCCTAHOBHUTEIbHBIE  CBOWCTBa. ['mapunsbl.
TonnMBHBIE JIIEMEHTBI.

lNanorensl. Haxoxaenue B mpupoje, cnocoObl MOJydeHHs, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBomOpoAbl. BaxkHelIne KUCIOpOACOAEPKAIINE
coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYECHUS
rajgoreHos. IIpuMeHeHnne rajoreHoB U UX COCIUHEHUN.



Kucnopona, o3oH. JlaGopatopHble M TPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHHUS
KUCI0opoaa. PU3NYECKHEe U XMMHUYECKUE CBOMCTBA M NMPUMEHECHUE KHUCIOpOAA U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxzaenue B npupojae, CIOCOOBI MONy4deHUs, (uznueckue u
xumuyeckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepsi(IV), oxcun
cepol(VI). CepHucras u cepHass KHUCIOTHI W HUX coiau. OCOOEHHOCTH CBOWMCTB
CepHOM KUCIOThl. IIpuMenenne cepel 1 €€ COeIUHEHUN.

A3zoT. HaxoxneHue B TMpupojie, CHOCOObI TMONY4YEHUS, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHABI a30Ta. A30TUCTAsl U a30THAas
KHCJIOTBI M UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTHL. [IpmMeHnenue azora
U €ro COeIMHEHHUI. A30THBIE y10OpEHUSI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MONydeHUs, (PU3HUECKUE U
xumudeckre cBoicTtBa. Dochuasl u dochun. Oxcuasl ¢ocdopa, ¢ochopHas
kuciaora u e€ comu. Ilpumenenue ¢ochopa u ero coeaunenuit. dochopHbIe
yaoOpeHus.

Yrnepon, HaxoXIeHHE B OpUpoJie. AJUIOTPOINHBIE  MOJIU(DUKAIIMH.
dusznueckue W XUMUYECKHME CBOMCTBAa TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yriepopa(IV), yronapHas kuciora u e
COJIM. AKTHBHPOBAaHHBIM yroyb, ajncopOuus. DymnepeHsl, rpadeH, yriepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 0OPa30BAHHBIX YTJIEPOJIOM, U €ro
COCIMHCHUM.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl MONy4YeHUs, (PU3NUECKUE U
xumuyeckue cpoiictBa. Oxcun kpemHus(1V), kpemMHueBasi KUCIOTa, CUIUKATHI.
[TIpumenenune kpemHus u ero coeauHeHni. CTEKII0, ero Moay4YeHue, BUAbl CTEKIIA.

[Tomoxxenue MerannoB B Ilepuoguueckoin cucteMe XUMUYECKUX DIIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS JJEKTPOHHBIX 000JI0YeK aTOMOB MeTamioB. OOmue
¢uznyeckre cBoiicTBa MeTaioB. [IpuMeHeHue MeTaioB B OBITY M TEXHHUKE.
CruiaBbl METaJIOB.

DONEeKTPOXUMUYECKUN psifil HampsikeHuid MetawioB. OOmme  crnocoOb
MOJTy4YECHUS METaJIOB: TUAPOMETAILTYPI U, MAPOMETAILTYPrus,
anexkrpometamtyprusi. [lonstue o xoppos3uu metamwioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mas xapakrepuctuka metaioB [A-rpymnmer [lepuoandeckoit cucTembl
XUMUYECKUX 23yieMeHTOB. Hatpuil u kanuii: nomnydeHue, ¢GU3MUYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHUMN.

O6mas xapakrepuctuka metawioB IIA-rpynmnel [lepuoandeckoit cuctemsl
XUMUYECKUX 7JJIEMEHTOB. MarHuii u Kajblui: noiydyeHue, (GU3UYECKUEe U
XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE IMPOCTBIX BEIIECTB U HMX COCIMHEHHUM.
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.



AnoMUHUN: TIOydeHue, (GU3NYeCcKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTOr0 BEIIECTBA U €ro coeauHeHud. AmQOoTepHbIE CBOWCTBA OKCHAA U
TUIPOKCHIA ATTFOMHUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi  xapakTepuCTUKa MeETaIoB To0ouHbix noarpynmn  (b-rpymm)
[Tepunonrueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB.

OuU3NYECKNe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHunil. OKCUIIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtsl u AuUXpOMATHI, HUX
OKHUCIIUTENIbHbIE CBOUCTBA. [lojlydeHue u mMpuMeHeHne Xpoma.

Ousznyeckue W XUMHUYECKHME CBOMCTBA MapraHila M €ro COCIUHECHUM.
Baxwueiimue coegunenuss wmapranma(ll), wmapranma(IV), wmapranma(VI) wu
mapranua(VII). Ilepmanranat kajiusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

Ou3nYecKue U XMMUYECKHE CBOMCTBA JKeje3a U ero coeauHeHuil. OKCumpl,
ruapokcuasl u conu xeneza(ll) u xxeneza(Ill). [lonyueHue u npuMeHeHue xene3a
U €TO CIUJIABOB.

Pu3nYeCKnue U XUMAYECKHE CBOMCTBA MeIH U €€ coeaquHeHui. [lonydyenue u
NIPUMEHEHHUE MEIU U €€ COCITUHECHUM.

[uuk: nomydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUAPOKCUIA LIUHKA, TUAPOKCOKOMIUIEKCHI [IMHKA. [IpumeHnenne
IIUHKA U €r0 COCIUHCHUH.

OKCINEPUMEHTANBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLCHUN:
u3yueHue oO0paslloB HEMETAIJIOB, ropeHue cepnl, docdopa, xeneza, MarHus B
KUCIIOPOAE, HW3YyYEHHE KOJUIeKUMu «Meramisl HU CIUIaBbD), B3aUMOICUCTBHUE
IIEJIOYHBIX U IEJI0YHO3EMEJIbHBIX METAIJIOB C BOJON (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA U XKeje3a C PACTBOPAMHU KHUCIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMMA HA HEOPTAaHUYECKUE aHUOHBI, KATUOH BOAOPOJA
M KAaTUOHBl METAaJIOB, B3aUMOJEMCTBUE THUIPOKCHUIOB AJIIOMUHHUSA W LMHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEH, PEIICHUE DKCIIEPUMEHTANbHBIX 3a7a4 110 TEMaM
«lanorenn», «Cepa u €€ coeauHEHUs», «A30T U (pochop U UX COCAUHEHUS,
«MeTauibl TJIaBHBIX MOATPYII», «MeTamibl MOOOYHBIX TOATPYIID.

XuUMHUA U KU3Hb.

Ponp xumMun B o0ecrieueH yCTOMYUBOIO pa3BUTHUs yenoBeuecTBa. [lonstue
O HayyHbIX METOAAX IIO3HAHUA M METOJNOJIOTMH HAYYHOIO MCCIEA0BAHUS.
Hay4nbie npuHIUIIBI OpraHU3alii XMMUYECKOr0 Ipou3BoaACcTBaA. [IpombiineHHbIe
crocoObl MOJTyYeHHUs BaXKHEUIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMUAKa,
CEepHOU KHCIOTHI, MeTaHoJa). [IpoMBITIIEHHBIE CTOCOOBI TOJIYYEHUsI METAUIOB U
CIUIaBOB. XUMMYECKOE 3arpsi3HEHUE OKPYKAIOWIEW CpPelbl U €ro IOCIEICTBUS.
Ponb xumuu B o0ecrneueHnn YHEPreTuueckoi 0€30MacHOCTH.

Xumuss u 310poBbe 4yenmoBeka. JlekapcTtBeHHble cpencrtBa.  [IpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Posib XuMur B pa3BUTUHU MEIULIMHBI.



XuMusi MHIIA: OCHOBHBbIE KOMIIOHEHTHI, MHUILEBBIE 100aBKu. Ponb xumum B
o0ecrie4yeHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0€30MacHOr0 UCIOJIb30BAHUS TPENapaToB OBITOBOW XHMHU B TOBCEIHEBHOU
KU3HU.

XuMusi B CTPOUTENHCTBE: BAXKHEUIIINE CTPOUTENIbHbIE MaTepuaibl (LIEMEHT,
OeToH).

XuMus B CEIbCKOM X035icTBe. OpraHndyeckre U MUHEpaIbHbIE yI0OpEHUSI.

CoBpeMeHHBIE KOHCTPYKIHOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KEpamuKa.
Marepuainsl 11 35eKTpOHUKU. HaHOTEXHOIOTHM.

Pacuérnebie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa Ta30B MO MU3BECTHOMY KOJIUYECTBY
BEIllECTBA, Macce Wi O0ObEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKI[MU BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIU OJHO U3
BEILIECTB MMEET NpuMecu, macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkuuM, €CIM OJHO M3 BEHIECTB JAHO B BHUAE pPacTBOpa C OINPEACIEHHON
MacCOBOM JOJE€d pPACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpPAIIMM BENIECTBA B pPAcTBOpPE, MOJIM BBIXOJAa MPOAYKTAa PEAKIHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexIpe1MeTHBIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBs3€d MpU  HM3ydYeHHH  OOIed
HEOpraHU4ecKorM Xxumuu B 11 Kiacce OCyIlIEeCTBIIAETCA Yepe3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaAK U MOHSTHUHI, TPUHATHIX B OTIEIbHBIX
MpeIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: SBICHUE, HAYYHBbIN (haKT, TUIOTE3a,
TEOpUsi, 3aKOH, aHallU3, CUHTE3, KJIacCU(PUKAIUS, MePUOIUIHOCTh, HAOIIOJEHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

dusuka: Marepus, MHUKPOMHUD, MaKpOMHUpP, aTOM, D3JIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb,
BEILIECTBO, TeJIO, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, WJACAbHBIM Ta3,
(uznyecKkre BeIUYMHBI, €AUHUIBI H3MEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: knetka, opranusM, 3KocucTemMa, onocdepa, MeTab0IM3M, MaKpO-
Y MUKPO3JIEMEHTHI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHonorus: XUMU4YecKass MPOMBIIUIEHHOCTh, METAJUIYPTUS, CTPOUTEIIbHBIE
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUIEHHOCTD,
(dhapmarieBTHYECKAS MIPOMBIIIJIEHHOCTD, MIPOU3BOACTBO KOCMETHYECKHX



npcraparos, MMPONU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCThb, HAHOTCXHOJIOI'H.



IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B COOTBETCTBUM C CHCTEMHO-IESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHs» Ha YpPOBHE CPEIHETO
oO1iero o0pa3oBaHUsl BBIACICHBI CIEAYIOIIME COCTABIISIIOIINE: OCO3HAHUE
OoOy4JarolmuUMHUCS POCCUMCKON Tpa)KJaHCKOM HJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/IECTICHUIO; HAIMYUE MOTUBAIIUU K
0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B  OOIIECTBE TMpaBWJIaMM M HOpPMaMU TIOBEACHUS, HalU4yue
MPaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhl; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpeaMeTa «XUMHUS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
oOyyJaroluxcs B mpolecce peain3alnuu 00pa3oBaTesIbHON JIESITEIbHOCTH.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpeameTa «XUMHUS» OTPaAXKaloT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
oOydJaromuxcs B MpoIEcce peanu3anur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YuCJjie B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Y4YEOHBIX W MO3HABATENbHBIX 3aJlay, BHIIIOJTHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATH MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ Pa3IMYHbIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHMS:

IIEHHOCTHOT'O OTHOILEHHS K HCTOPUYECKOMY M HAyYHOMY HaCJEIUIO
OTCYECTBCHHON XHMMH;

YBaXEHHSI K TpOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUWIOKEHHUSI XUMHHM, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CTh pe3yjbTar
JUIMTENbHBIX ~ HAOMIOIEHUHM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M IM03HAaBaTEIbHBIX MOTHUBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanau3e MH(OpMAIMU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOU
XAMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTU OIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMU SBICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYTIKOB;

4) popmMupoBaHNS KYJbTYPHI 310POBbS:

MOHUMAHMS 1IEHHOCTeW 37I0poBOro U 0Oe3omacHoro olpasza KU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOI'O OTHOIICHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJitoicHUs1 TpaBWil 0O€30MacHOro oOpallleHHs C BELIeCTBAaMU B OBITY,
MOBCEITHEBHOM KU3HH, B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHMSI 1EHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIhCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUX  BHJAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B pPEIICHHH MPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEIrO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHUI0 mpodeccuid pa3iudyHOro pojaa, B TOM
YKCJie HA OCHOBE MIPUMEHEHHUS TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHHUSI K TPYY, JIOJAM TPyJa U Pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIBHOW TpaeKTOpUHU
oOpazoBaHus, Oyayuiell mpodeccur W peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpedHoCcTeN 00111EeCTBa;

6) 3K0JI0rn4eCcKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOLICHUSI K TPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOITHON U COLMATILHOM CpEJIbl;



OCO3HAHUA HEOOXOAMMOCTH UCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pelLIeHNs] BOIPOCOB PALMOHAIBHOTO MPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENpUATUA JIC€UCTBUM, NPUHOCAIIMX BPEH OKPYKaAOUIEH
MPUPOJIHON cpejie, YMEHHUSl MPOrHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U MTPEJOTBPAILATh UX;

HaJINYUS Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OIlbITa NESITEIIbHOCTH JKOJIOTUYECKOU HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM M COLIMAJIbHOMU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'O NTO3HAHMSA:

MHUPOBO33pPEHHUS], COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKH 1 OOLIECTBEHHOM MPAKTUKHU;

MOHUMAaHMS cHelUUKH XMMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU IE€JIOCTHOTO
MpeCTaBlIeHUs] 00 OKpYKalollleM MUPE KaK O €IMHCTBE MPUPOJBI U UYeJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHHH MpOOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS,

yOeXXIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUU JJIsI  COBPEMEHHOM
UMBWIK3ALUMAU: B €€ TyMaHUCTUYECKOW HANPABICHHOCTA W BAXXHOM pPOJU B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KyJIbTYpbl, B pEUICHUHU TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOU,
MUIIEBONA U DKOJIOTUYECKOU 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUEHUN
YCJIOBUHM YCHENIHOTO TPYJa U SKOJOTHUECKU KOMGMOPTHOM KU3HU Ka)XJAOTO 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IIOHUMAaHUsA CYIIHOCTH METOHOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HAHUS Ui aHaliM3a U OOBSICHEHUS SIBIICHUI OKPYXKaIOIIETo MHUpa U
MPOUCXOJAIINUX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIOUIUXCS JAHHBIX C IEJAbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHbBIX CUTYalUIX;

WHTEpECca K MO3HAHUIO, UCCIIEI0OBATENBCKOM IESITEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3MyHbIX chepax mpodhecCHoHaTbHOM
eI TEIIbHOCTHU.



METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe PE3ybTaThl OCBOEHHUS MPOTPAMMBI 110 XUMHUHM HAa YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBbIE TS dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbIE MOHSITHUS, OTpakarolue
LEJTOCTHOCTh HAY4YHOW KapTUHBI MHUpa U chnenuduKy METOJIOB IO3HAHUS,
MCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIecC, CUCTeMa, Hay4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIeJ0BaHue, HAOII0IeHUE, U3BMEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yueOHbIE NelcTBUs (MO3HABaTeIbHbIE, KOMMYHUKATUBHEIE,

PEryJsTUBHBIC), o0ecrnieunBaroIIKe dbopmupoBaHue (b yHKIIMOHATBHON
IPAMOTHOCTH U COLIMATIBHON KOMIIETEHIIMU 00yYarolnxcs;
CIOCOOHOCTD oOyyJaromuxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAJIbHbIE y4eOHbIC
JNEUCTBUS B ITIO3HABATEILHOU U COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHbIe Pe3yabTaTbl OTPAXKAIOT OBJIAAECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETryJATUBHBIMU
JEUCTBUSMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE YUeOHbIE JeiicTBUSA

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITETbHO  (OpMyNnMpOBaTH W aKTyallU3UpOBaTh  MOpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh eI JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH MX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

WCTIOJIb30BaTh MPU OCBOCHUU 3HAHWN MOPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSITUM M YCTAHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JJisl O0OBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHMU;

BHIOMpPATh OCHOBAaHUS M KPUTEPUU IS KIAacCU(MHUKAIIMU BEIIECTB U
XUMUYECKNX PEAKIIUU;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE pacCCyXJeHHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHaJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M IIPOTHMBOPEYHS B paccMaTpHUBaEMbIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUUA CHUMBOJIWYECKUE
(3HAKOBBIC) MOJICIH, TPEOOPA30OBLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XuMuueckas ¢Gopmylia, YpaBHEHHE XUMHUYECKOU



peakiuu — TpU PEIICHUH YYEOHBIX MO3HABATEIbHBIX W MPaKTHUUECKUX 3ajad,
MPUMEHSITh HAa3BAaHHbBIE MOJIEIbHBIC MPEICTABICHUS JJISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE ACCTBUS:

BIIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX
peaxkuuu;

dhopmMynHpoBaTh IEIH U 3aa4U UCCIEI0BAHUS, UCTIOIB30BaTh MMOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI /i1 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENIBHOTO IUTAHUPOBAHUSL W TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJI0M
MpOIIECCa, CAMOCTOATENIBHO MPOrHO3UPOBATH €ro pe3yibTaT, (popMynupoBaTh
0000111eHNS U BBIBOAbI OTHOCUTENBHO JOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npuoOpeTarh ONbIT YYEHUUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHMUSI.

3) padora ¢ uHpopMmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAaX MWHPOpMauuu (HAy4HO-
MONYyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMsl, CIPAaBOYHbIE MOCOOUs,
pecypebl MHTEpHETA), aHATUM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUUYECKHU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYUBOCTH;

dbopmynHpoBaTh 3aMpPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW sl  BBIMOJHEHUS YYEOHBIX 3ajay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMbIT HCMHOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMY  MpPECTABICHUS
uHopManuu (cxembl, rpaduKku, AUArpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHUE);

UCIONBb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa mpu padore C
XUMUYECKOW uH(MOpMalMel: NPUMEHSITh MEXNpeaMeTHbie ((dusndyeckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, a0OpeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAJJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme )]CﬁCTBHﬂ:



3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 0OCYK/1a€MOM TEMBI B XOJI€ JUajIora U/min
JMCKYCCHUH, BBICKA3bIBaTh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIbHO BBIMIOJTHEHUS TIPEAJIOAKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJbTATOB IIO3HABATEIBHOU ESITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPY BBINIOJIHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro npoekTa, u (hopMyJIUupoOBaTh BHIBOJIbI
[0 pe3yabTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULHMN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PerHﬂTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁﬂme )]CﬁCTBPISI:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIIbHYIO
NeSATENbHOCTh, Ompenensis €€ Lead M 3aJauyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJUMOCTU KOPPEKTUPOBATH MpeAjiaraéMblid  adrOpuTM JACHUCTBUM MpuU
BBINIOJJHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumbOoJjee
3¢ }exTuBHBIN cnoco0 HX pemeHuss ¢ y4ETOM TOJYyYEHHMs HOBBIX 3HAaHUM O
BELIECTBAX U XUMUYECKHUX PEaKLHUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE CaMOaHauu3a |
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMHUHU HA YTIyOIEHHOM
YpOBHE Ha YpPOBHE CpeaHero o01ero oOpa3oBaHUs BKIIOYAIOT creluduueckue
TSl y9eOHOTO TIpeAMeTa « XUMUS HayYHbIC 3HAHUS, YMEHHSI ¥ CTIOCOOBI JCHCTBUI
110 OCBOCHMIO, MHTEPIIPETAIIMH U MPEOoOpa30BaHUIO 3HAHHMM, BHUJBI JACATCIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMSI W MPUMEHEHWIO 3HAHWW B PA3JIMUYHBIX y4EOHBIX
CUTYaIlusX, a TAKXKE B PEaTbHBIX KU3HCHHBIX CUTYAIlUSAX, CBI3aHHBIX ¢ XuMuel. B
mporpaMMe M0 XHMHH TPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI IO TOjaM
H3YUYCHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XAMUS»)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE€ M 3HAYEHUU OPraHUYECKOu
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00OECIEYEHUU YCTONYMBOTO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTMYECKOM, SHEPreTUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTepHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueHU palMOHAIILHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI U O0OIIEH KyIbTypbl
YeJiOBeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOIHOM Cpeie;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAra0IINe MOHSATUSI — XUMUYECKUHN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAS
o0ojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHMSI aToma, TruOpuau3aiusi aTOMHBIX oOpOuTaned, HOH, MOJEKYyJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEIBHOCTh, CTENIEHb OKUCJICHUSI, XUMUYECKasl CBSA3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIM O0BEM, YIIEpOIHBIN CKENET, (PyHKIHOHATbHAS
rpynmna, pajaudkan, CTPYKTypHble ¢GopMmynbl (pa3BEPHYTHIE, COKpalIEHHEBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPaHCTBEHHasi (reoMeTpuyeckas,
ONTHYECKAas), H30MEpbI, TOMOJIOTUYECKHN psAJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCJIOPOJI- U a30TCOJAEPIKAIINE OPTraHUYECKUE COCAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIAMHEHUS, TEOPUU, 3aKOHBI
(nepuonnueckuii 3axkon J[. VM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemiecTB A. M. ByTnepoBa, 3aKk0H COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUs
U TpeBpallieHuss HHEPTUM TMPU XUMUUYECKUX pPEakIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMUMUHU, MUPOBO33PECHUECKUE 3HAHUS, JIeKAllle B OCHOBE
MOHUMAHUS TPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SBJICHUMN; MPEJICTABICHUS
O MEXaHM3MaxX XHUMHUYECKHX pEakKlMil, TEPMOJUHAMHUYECKUX M KHHETHUECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUS, O B3aUMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbI 3 dekTsl, opueHTanTsl 1 u Il pona);
(haKTOJIOTMYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUU U O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
NEATeIbHOCTH ~ YeNIOBEeKa, OOIMX  HAyYHBIX  NOPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA (HAa MPUMEPE MPOU3BOCTBA METAHOJIA, TIEPEePaOOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBISIBISATh XapaKTepHbIC NMPU3HAKU TMOHSATHUA,
YCTaHABIIMBaTh WX B3aUMOCBSI3b, MCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS HPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COEIMHCHU;

c(hOpMUPOBAHHOCTh YMEHHI:

UCIIOIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JJII COCTaBICHUS MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMuYEeCKUX
BEIILIECTB;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIMl U PacKpbIBaTh UX CYIIHOCTh:
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBIICHUS
AJEKTPOHHOTO OanaHca »dTUX pEakiuii, peakluil HOHHOrO OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBIMBATh MOJIEIN MOJIEKYJ OpPTaHUYECKUX BELIECTB JJIS WILTIOCTPALIMU
UX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAJIC)KHOCTh HM3YyUYEHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OINpeaeIEHHOMY
KJaccy/Tpynne COCIMHEHUM, JaBaTh UM Ha3BaHUA [0 CUCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBOoIUTH TPUBHAIBHBIE HA3BAHUS IS OTACIBHBIX
MpeACTAaBUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, AlleTHJICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (eHos, dopManbaeTua, aneTaibJAerua, aleToH, MypaBbHHAas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICUHOBAs, MAJIbMUTUHOBAS KUCJIOTHI,
[JIMIWH, aJlaHuH, MajabT03a, (PpyKTO3a, aHWJIWH, JTUBUHWI, U30IPEH, XJOPOIpPEH,
CTUPOJI U IpYTHe);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPENENATh BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAUHEHUSX (KOBaJIGCHTHasT W HWOHHAs CBA3b, G- U T-CBS3b,
BOJIOPO/THAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bBytiepoBa mist 00bsICHEHUS! 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

chOpMUPOBAHHOCTh  YMEHHMIl  XapakTepu3oBaTh  COCTaB, CTPOECHUE,
¢uznyeckre M XUMHUYECKHE CBOMCTBA THUMUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJIKAHOB, [IUKIOAIKAHOB, aJIKEHOB, aJIKaJNUCHOB,
QJKWHOB, apOMAaTUYECKUX YTIEBOJIOPOJIOB, CHUPTOB, albJACTH/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YIJI€BOJOB (MOHO-, JTU- M TOJHUCAXapUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAYy  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUl C MCHOJB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHS TMOJTBEPXKIAaTb Ha KOHKPETHBIX MpUMEpPaX
XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CMIOCOOHOCTH OPraHUYECKUX COCIUHEHUM OT
KPaTHOCTU U THUIMA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Chipbsi (He(dThb, MNPUPOAHBIM Ta3, Yroib), CHOOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB NepepadoTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAaYYHBIX
METOJIaX MMO3HaHUs — HAOJIIOJACHUU, U3MEPEHUHU, MOJICIIUPOBAHUH, SKCIIEPUMEHTE
(peasibHOM U MBICIICHHOM ) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHUS MPUMEHSTh OCHOBHBIE oneparuu
MBICIIUTEIIFHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O00O0OIIeHHE,



CHUCTEMATH3ALINIO, BBISIBICHUE NPUYUHHO-CIEACTBEHHBIX CBSI3€M — I U3Y4YEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0oJiee OCO3HAaHHOTO TMOHUMAaHHUS CYIIHOCTH MaTepUaJbHOIO0 €AUWHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUSA MO OPTraHUYECKON XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUSA SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHI MO XUMUUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUYECKUX PEaKIHUi C UCIOIb30BaHUEM (PU3MUECKUX
BEJIMYMH (Macca, 00BbEM Ta30oB, KOJMYECTBO BEILIECTBA), XapaKTEPHU3YIOIIHX
BEIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKIACHUIO XUMHUYECKOU
(dbopMyIibl BEHIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSIM XUMHUYECKHX JJIEMEHTOB,
MPOJYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  SKOJOrMYecKOM  O€30MacHOCTH  TMOCHEJACTBUS  OBITOBOM U
MPOU3BOACTBEHHOW JIEATEIBHOCTH YEJOBEKa, CBA3aHHOM C MepepaboTKOM
BEILIECTB, UCMOJIb30BAThH MOJIYYECHHBIE 3HAHUS JJIsl IPUHATHSI TPAMOTHBIX PELICHUM
po0JieM B CUTYyalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTENBHO MIAHUPOBATh U TPOBOJIUTH
XUMUYECKUN DSKCIEPUMEHT (MOJydYeHHEe M HU3YyYEHHUE CBOWCTB OPraHUYECKHX
BEIIECTB, KAYECTBECHHBIC pPEAKIMU YIIIEBOAOPOJOB PpA3JIUYHBIX KIACCOB U
KUCJIOPOJCOJCPKAIINX OPraHUYECKUX BEUIECTB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 MO PAcCMO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIIOJACHUEM MPaBUII
O0e3zomacHoro oOpamieHusi ¢ BEHIeCTBaMU M JIA0OPATOPHBIM O0OPYAOBAHHUEM,
dbopmynupoBaTh 1€Jb HCCIEIOBaHMsS, TMPEJACTABISITh B pa3iudyHOl (opme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI:

co0JII01aTh MpaBUiIa SKOJIOTHYECKH 1EeIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEIATEIBHOCTH B LENAX COXPAHEHUS CBOErO 3J0POBbs, OKPYXKarOILIEH
MIPUPOTHOMN Cpelibl U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JCWUCTBUS HA MKUBBIE OPraHU3MBbI
ONpEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICh nokaszaresns [1JIK;

aHAJM3UPOBATH II€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHAPABICHHBIA MOUCK
XUMUYECKOU MH(GOpMAILIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KPUTHIECKU
aHAJM3UPOBATH XUMUUYECKYI0 MH(pOpMAIUIO, niepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a/1auei.



11 KUIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTHU SBJIIEHUM HOPUPOABI, O MECTE M 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJIi B 00OECIEYEHUU YCTONYMBOTO
pa3BUTHA, B PEHICHUU MNPOOJEM 3KOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MAaTepHalOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUECHHH PAlMOHAIBLHOTO MPUPOJOIOIL30BaHUs, B
dbopMUpPOBAaHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTypbl 4YelIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOMN

cpene;
BJIQJICHAE  CHCTEMOW  XMMHUYSCKHX  3HAHHWH, KOTOpas  BKIJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS — XUMHUYECKHH OJJIEMEHT, aTroM, SJIpO aroma,

M30TOIIBI, JICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHHMSI aTOMa, TUOpHIM3alisl aTOMHBIX OpOWTaNei, HOH,
MOJICKYJIa, BaJIGHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKUCIICHUS,
XAMHUYECKasi CBs3b (KOBaJC€HTHAs, WOHHAS, METaJUIMYeCKasi, BOJOPOJIHAS),
KPUCTAJUTMUECKAsl pEmI€TKa, XUMHUYECKas pPEaKIus, pacTBOP, JJICKTPOJIHTHI,
HEAJICKTPOIUTHI, AJICKTPOJIUTHYCCKAsT JIUCCOIMAINS, CTETNEeHb IHUCCOIHAINY,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIIOBOU AddexT
XUMHYECKOW PEaKIiud, CKOPOCTh XUMHYECKOW peaklii, XUMHIECKOE PABHOBECHCE;
TEOPUH W 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOW ITUCCOIUAINN, TMEPUOTUUCCKUN
3akoH [[.11. MeHnueneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH TIPH XUMHUYCCKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJUYCCKHUNA S3bIK
XAMHWH, MHPOBO33PEHUYCCKUE 3HAHWA, JIGKAIIUE B OCHOBE TIOHMMAHUS
MPUYUHHOCTH M CHUCTEMHOCTH  XMUMHUYECKUX  SIBJICHHH;  COBpPEMCHHBIE
MPEICTABIICHUS O CTPOCHWM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM yPOBHSX; TPEICTAaBICHUS O MEXaHU3MaX XUMHUYCCKHUX
peaknuii, TEPMOAMHAMHUYECKUX MW  KHHETHYCCKUX  3aKOHOMEPHOCTIX  HX
MPOTEKAHUS, O XHUMHYECKOM DPAaBHOBECHH, PACTBOPAX M ITUCIEPCHBIX CHCTEMAX;
(aKTOOTUYECKHE CBEICHHUS O CBOWMCTBAaX, COCTaBe, IMONYYCHHH M OE30IacHOM
WCITOJIb30BAaHUHU BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEATETBPHOCTH  YEJOBEeKa, OONIMX  HAy4YHBIX TPUHIMIAX  XUMHUYECKOTO
IIPOM3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHHI: BBISBISATH XapakKTEpPHBIC MPU3HAKU TOHSITHH,
YCTaHABIMBATh UX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIINE TIOHATHS TPHU
ONMHMCAaHUN HEOPTaHUYCCKHMX BEIIECTB U UX IIPEBPAICHUI;



c(hOpMUPOBAHHOCTL YMEHHSI MCIOJIb30BaTh XUMHUUYECKYH) CHUMBOJIUKY IS
cocTaBieHus (OpMyn BEIIECTB M  ypPaBHEHUM XUMUUYECKUX  PEaKIUH,
cucremarnueckyro HomeHkaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIbHBIX
BEILICCTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKHCIICHHUS
XUMUYECKUX SJIEMEHTOB B COCAMHEHUSIX, BUJ XUMHUYECKON CBsI3U (KOBaJCHTHAas,
WOHHAs, MeTaJyInyeckas, BOJOpPOAHAs), THUIl KPUCTAJUIMYECKOW pEIETKU
KOHKPETHOI'O BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOW CBS3M W THUIA KPUCTAJUIMYECKOM PEMIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOM CBS3H;

c(hOpMUPOBAHHOCTh ~ YMEHUH:  KJIaCCUPUIUPOBATh:  HEOPTraHUYECKHUE
BELIECTBA [0 UX COCTaBY, XUMHUYECKHE PEAKIMH MO0 Pa3JIUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyroniux BEHIECTB, TEIIOBOMY 3()QeKTy peakiuu, U3MEHEHUIO
CTENEHEl OKMCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa H
JpPYTHE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUHU ISl KIIaCCU(PUKALIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUA;

c(OpMHPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
W. MeHnaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c()OPMHUPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JEKTPOHHOE CTPOECHHE
aTOMOB M HOHOB XMMHYECKMX 3JIEMEHTOB IE€PBOTrO—YETBEPTOrO IEPUOAOB
Ileppuonnueckorn  cucremsl  JI.MI.  MeHnneneeBa,  uUCnonb3ys  MOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPTETHUUECKHUE MOJYPOBHU», «S-, pP-, d-aTOMHbIE
opOuTaNN», «OCHOBHOE M BO30YXIEHHOE HSHEPreTUYECKUE COCTOSHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKUX AJIEMEHTOB M HX
coequHeHuM Mno mnepuojmaM u rpymnnaMm Ilepmommueckon cucremsr . WM.
MenzeneeBa, BaJCHTHbBIE BO3MOKHOCTU aTOMOB DJIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIUE
XUMUYECKME  CBOWCTBAa  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYILIECTBOBAHUE T€HETUYECKON CBSI3M MEXIy HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA;

c(OPMHPOBAHHOCTh yYMEHUS  PACKPBIBAaTh CYIIHOCTb: OKHCIIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OajaHca
ATUX peakui; peakluil MOHHOTO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  MOHHBIX  YPaBHEHUW;  peakUuyd  TUAPOJIN3a;  pPEaKUHUi
KOMILJIEKCO00pa30oBaHusl (Ha MpUMeEpPE T’MIPOKCOKOMIUIEKCOB LIMHKA U aJTFOMUHUA);



cOpMUPOBAHHOCTh YMEHHUS OOBSICHITh 3aKOHOMEPHOCTH TPOTEKAHUSA
XUMUAYECKUX PEaKIUil ¢ yu4€TOM HMX DHEPreTHUECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHHUS CKOPOCTHM XHMMHYECKOH peakIMu B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAaKXKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS T10]] BIUSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlarense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTepH30BaTh XUMHUYECKHE PEaKIIUH,
JeXaliie B OCHOBE IMPOMBIIIJICHHOTO TMOJMYYEHHs] CEpPHOM KHCIOTHI, aMMHaKa,
o0Ire HayyHble MPHUHLUIBI XUMHYECKHUX MPOU3BOACTB; ILEIECCO0OPA3HOCTH
NPUMEHEHUS HEOPTraHWMYECKUX BEIIECTB B NMPOMBIILICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHUS PUCK-TIOB3a;

c(OpMUPOBAHHOCTh BIAJEHUS CHUCTEMOW 3HAHUH O METoJaX HAYYHOTO
MO3HAHMS SIBICHUH NOpPUPOABI — HAOMIOJEHUE, H3MEpPEeHHEe, MOJCIUPOBAHNUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN), HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHHS MPUMEHSATH 3TU 3HAHUS MPU SKCIIEPUMEHTAIFHOM UCCIICJIOBAHUN BEILIECTB
U I OOBSCHEHUS XUMHUYECKHX SBICHUH, HMEIOIUX MECTO B MPHPOJIE,
MPAaKTHYECKOH IeATeIbHOCTH YeJIOBEKa M B TIOBCETHEBHON KHU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHHN C
MNOHATUSMU U TIPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0os1ee 0OCO3HAHHOTO TOHWMAaHUSI MaTePUATbHOTO €MHCTBA MUPA;

cOpMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUYETHI: C HCHOIB30BAHUEM
MOHATUN «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHLEHTPALIUS;
Macchl BeUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKLMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYEHUs BOJOPOJHOIO MOKa3aTes pacTBOPOB KHUCIOT M LIENOYEl ¢
WM3BECTHON CTEMEHBIO JUCCOIMAIMU;, Macchl (00bEMa, KOJWYECTBAa BEIECTBA)
NPOAYKTa PEaKIMH, €CIM OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BUJE pacTBOpa ¢
Onpe/IeIEHHOW MAacCOBOM 0Jel pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE
(MMeeT HpUMECH); JOJM BBIXOJA MPOAYKTa peakiuH; OOBEMHBIX OTHOIICHHUI
ra3os;

c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOSITENIFHO IJIAHUPOBATH M MPOBOIUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuid  HOHHOTO  OOMEHa,
MOJATBEPKACHUE KAUECTBEHHOIO COCTaBa HEOPTraHUYECKUX BEILECTB, ONPEIEICHUE
CpeIsl pPAacTBOPOB BEHIECTB C TIOMOINBIO HHIAMKATOPOB, HW3YYCHHE BIIHSHHUS
pa3nuuHBIX  (AKTOPOB Ha  CKOPOCTh  XHUMHYECKOHW  PEaKIHH, pelIeHHe
OKCIEPUMEHTANBHBIX 3afad mo Temam «Mertammey u  «Hemeramne») ¢
coOJI0IeHneM MpaBuil 6€301acHOro oOpalleHHsl C BEUIECTBaMU U JaOOpaTOPHBIM
obopynoBanueM, GoOpMyaupoBaTh I1€Jb  HUCCIEAOBaHUS, NPEACTaBISATH B
pa3nuyHOi Qopme pe3yabTaThl HKCIEPUMEHTA, aHAJIM3UPOBATH W OICHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COOII0aTh TpaBUia MOJIb30BAHUS XUMUUYECKOM
nocynod u jabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHHsl C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMOJHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, JKOJIOTHYECKH I1€eCO00pa3HOrO TMOBEACHUST B OBITY W TPYJI0OBOH
JEATENIbHOCTU B LIESIX COXPAHEHMsI CBOETO 3JI0POBBS, OKPYKArOUIEeH MPUPOTHON
cpeabl M JIOCTUXKEHUS €€ YCTOWYMBOrO PAa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MBI OMpPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMAas cMbIch nmoka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIEJICHAPABICHHBIA MOUCK
XUMUYECKOU MHGOpMaILIMK B PA3JIMUYHBIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4YHas
auTepaTypa, cpeicTBa MaccoBoi uHdopmainuu, UHTEepHET U Apyrue), KPpUTUIECKU
aHAJM3UPOBATH XUMUUYECKYI0 MH(pOpMAIUIO, TiepepadaThiBaTh €€ U HUCIOIb30BaTh
B COOTBETCTBUU C MOCTAaBICHHON Y4eOHOM 3a/1auei.
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Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/ P KonTpoabnbie | IlpakTnueckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHU
Crpoenue atoMa. Ilepnoanueckuii 3akoH
1.1 u [leproanueckas cuCTEMa XUMHYECKUX 9
anemenToB /. 1. Meunneneepa
12 Crpoenue BemectBa. MHOTOOOpa3ue 1 |
' BEILECTB
1.3 XUMHUYECKUE PEAKLIUU 19 1 3
Uroro no pazgeny 39
Pa3nesn 2. Heopranuveckasi Xumusi
2.1 Hemerannst 31 1 3
2.2 MeTtamisl 23 1 2
Uroro no pazgeny 54
Paznen 3. Xumus u Ku3Hb
31 MeTo bl TO3HAHUSL B XUMUU. XUMUS U 9
' KHM3HD
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYeHUs

DJIEKTPOHHbBIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

IIpeamer u 3HaYEHHE OPraHUYECKON
XUMUH, TIPEICTABICHUE O MHOTOO0pa3un
OPraHUYECKUX COCIMHEHUM

DNEeKTPOHHOE CTPOEHUE aToMa yriiepo/ia
(0CHOBHOE U BO30YKIEHHOE COCTOSIHHS).
BanenTHble BOBMOXKHOCTH aTOMa yriepo/ia

XUMHUECKas CBSA3b B OPraHUYECKUX
coenuHeHUsX. MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H, CIOCOOBI pa3phiBa
CBsI3EH

Teopust CTpOEHHUSI OPraHUYECKUX
coenuHenuit A. M. byrneposa

Bunpl u3omepun: cTpyKTypHas,
MIPOCTPAHCTBEHHAS. DIIEKTPOHHbBIE

3P PEKTH B MOJIEKYIaxX OPraHU4eCKuX
COEIMHEHUI

[IpencraBnenue o Knaccuukanuu u
cuctemaruueckas HoMenkinarypa (IUPAC)
OpPraHUYECKUX BELIECTB

Knaccugukanus peaxiuii B opraHu4ecKon
XUMUU




CucreMarusanus U 0000IIeHUE 3HAHUN 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopmMyIna, HOMEHKIIATypa U H30MEpHs,
AJIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

10

duznueckue 1 XUMUYECKUE CBOMCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IpUpoOJIE.
CrniocoObl mosTyueHHst 1 TPUMEHEHHE
aJIKaHOB

12

[uknoankansl: oomas Gopmyna,
HOMEHKJIATypa ¥ U30MepHUs, OCOOCHHOCTH
CTPOCHHUS M XMMUYECKHX CBOKCTB, CIIOCOOBI
MOJIy4EeHHUsI U IPUMEHEHUE

13

Pemenue pacuérHbix 3a1a4d Ha
oTIpeieIeHne MOJIEKYIISIPHON (hOPMYIIBI
OpPraHMYECKOI0 BEIIECTBA MO0 MaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIUX B €r0
cocraB. CucrteMaTu3anus 1 0000IeHE
3HAHUM T10 TEME

14

AJIKEHBI: TOMOJIOTHYECKH psif, 001as
dbopmMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI.
CTpyKkTypHas U LIUC-TPaHC-U30MEPHUS
AJIKEHOB

15

du3znyecKue U XMMHUUECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa




CrniocoObl mosTyyeHHst 1 IpUMEHEHHE

16
AJIKEHOB
[Tpaktuyeckas padora Ne 1 o reme

17 "Ilony4eHune FTUIIEHA U U3yYEHHUE €TO
CBOMCTB"
Pemenue pacuérHbix 3a1a4d Ha

18 OTIpeieIeHne MOJIEKYIISIPHON (OPMYIIBI
OpraHMYECKOro BElleCTBa
ANKagueHbl: CONPsKEHHBIE,

19 M30JIMPOBAHHBIEC, KyMYJIHPOBAHHBIE.
OCOOEHHOCTH AIIEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
TMEHOB

21 CrniocoObl mosTyueHHst 1 TPUMEHEHHE
aJIKaIMEHOB
AJKHHBI: TOMOJIOTUYECKH psizl, 001Ias

” ¢dbopmyna, HOMEHKIIATypa, INEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢u3nveckre cBOKWCTBA

23 XHUMHUYECKUE CBOMCTBA AJIKUHOB

24 KauecTBeHHBIE pEaKIIMM HA TPOHHYIO CBSI3b

)5 CrniocoObl mosTyueHHst 1 TPUMEHEHHE
QJIKMHOB

26 Pemrenue 3aga4: pac4€rsl 110 YpaBHEHUIO
XUMHUYECKON peaKkuu

7 Cucremaru3zanus u 0000IIeHrne 3HAaHUN TI0
TeEME

28 ApeHBI: TOMOJIOTHUECKUH psifI, oOIas




¢bopmyna, HOMEHKIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30I1a U TOoJIyou1a, UX (U3NYECKUe
CBOMCTBA

XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLIUU

29
3aMeIIeHuUs
XHUMHUYECKUE CBOMCTBA ApPEHOB: PEAKLUU

30 MIPUCOEANHEHUS, OKUCICHHE TOMOJIOTOB
OeHzona

31 OCoOEeHHOCTH XUMUYECKUX CBOMCTB
cTHpoOJIa
Pemenue pacuérHpix 3a1a4d Ha

32 OTIpeieIeHne MOJIEKYIISIPHON (hOPMYIIBI
OpPraHu4ecKOTO BelIeCTBa

1 CrniocoObl mosTyueHHst 1 TPUMEHEHHE
apeHoB

34 ['eneTnueckas CBsI3b MEXAY pa3IMuHBIMU
KJIaccaMU YIJIeBOI0POIOB
PacuéTel 0 ypaBHEHUSAM XUMUYECKHUX

35 peaknuii. CuctemaTu3aius u 00001eHe
3HaHUU 110 TEME

36 [Tpupoaustii ra3. [lonyTHble HETAHBIC
rassl

37 KameHHbI# yroib U MpoIyKThI €ro
nepepadoTKu
HedTs u ciocoOb1 e€ mepepaOboTKH.

38 [TpumeHeHne MpoAyKTOB MepepaboTKH

HedTH




39

I'eneTnueckas CBA3b MCKAY pa3JIMYHbIMU
KJlacCaM# yrijieBo4Opoa0B

40

I"anoreHonpon3BOAHBIE YTIIEBOAOPOIOB:
AJNIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMelIeHUs TaJloreHa

41

JlelicTBue mIiea0UYeH Ha
raJOreHIIpou3BoAHbIe. B3auMonencreue
JUTAJIOT€HAIIKAHOB ¢ MAarHUEM U LIUHKOM

42

Cucremarusanusa 1 0000IIeHNE 3HAHUN 110
pazneny "VYrieBoaoposr"

43

KonTtponeHas paboTa o teme
"VYrnesonoposr”

44

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHUH psif, o0mmas popmyna,
CTPOCHHUE MOJIEKYJ, H30MEPHU4,
HOMEHKJIATypa, KJIacCU(pHUKAIINS,
¢duznuecKkue CBOCTBa

45

XUMHUYECKHE CBOMCTBA MPEAEIbHBIX
OJHOATOMHBIX CIIUPTOB

46

CrniocoObl mosTyueHHst 1 TPUMEHEHHE
OJTHOATOMHBIX CITUPTOB

47

ITpocTslie 3¢hupbl: HOMEHKIIATYpa U
n30Mepusi, 0COOCHHOCTH (PUZNUECKUX U
XUMHUYECKUX CBOMCTB

48

MHOFO&TOMHHC CHI/IpTI:IZ OTHUJICHT'JIMKOJIb U
FJII/II_[epI/IH, ux (bI/ISI/ILIeCKI/Ie U XUMHYCCKHUC
CBOICTBa

49

CrniocoObl mosTyueHHst 1 TPUMEHEHHE




MHOTOAaTOMHBIX CIIUPTOB

@DeHOJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE

50 cBoiicTBa. TOKCHYHOCTH (peHOIa

51 Xumudeckue cBoMcTBa (peHona

5 CrniocoObl mosTyueHHst 1 IPUMEHEHHE
(benoia
ITpaktuyeckas padora Ne 2. Pemenue

53 HKCTIIEPUMEHTAIBHBIX 337124 110 TEMe
"CriupThl 1 peHobI"

54 Cucremaru3zanus u 00001IeHrne 3HAaHUN TI0
Teme
ANbJIETUIBI M KETOHBIL: AJIEKTPOHHOE

55 CTpOCHUE KapOOHUIBHOM I'PYIIIIBL;
rOMOJIOTHYECKHUE Psfbl, 00mas Gpopmyina,
M30Mepusi 1 HOMEHKJIaTypa

56 AnbJIeTUIBl M KETOHBL: (PU3NYECKUe
CBOMCTBA; pEaKIMH MPHUCOCTNHEHHS

57 Peakiuy oKucCIeHus 1 KayeCTBEHHbBIE
peaKIMu aNbJIeTUI0B U KETOHOB

58 CrniocoObl mosTyueHHs anbJIETUI0B U
KETOHOB
OnHOOCHOBHBIE MTpeJieNIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS X
MOJIEKYJI

60 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KUCJIOT, UX (pu3nuecKue cBOMCTBA

61 XUMHUYECKUE CBOMCTBA IPEACIIbHBIX

OJHOOCHOBHBIX Kap60HOBI>IX KHCIIOT




62

OcoOeHHOCTH CBOWCTB MypaBbUHOM
KHCIOTHL. MHOrooOpa3ue kapOOHOBBIX
KUCIIOT

63

OcoOGeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoOMaTUYEeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTue 0 MPOU3BOJHBIX KapOOHOBBIX
KHCJIOT

65

CrniocoObl mosTyueHHst 1 TPUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CnosxHble 3()UpPBI: TOMOJIOTUYECKHH PSII,
oOmas opmyna, u3o0Mepus 1
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKUE CBOMCTBA
3¢pupoB

68

Pemrenne pac4€THbIX 3a1a4: 110 YPaBHEHUIO
XMMUYECKOHN PEAKLUU, HA ONPEICICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPraHUYECKOTO
BEILIECTBA

69

ITpaktuyeckas padora Ne 3. Pemenue
HKCTIIEPUMEHTAIBHBIX 3314 110 TEMe
"KapOoHnoBbie kucioThl. CioxxHbie 3pupst”

70

Kupsr: crpoenue, puzndeckue u
XUMUYECKUE CBOMCTBA (TUIPOIIU3)

71

OcoOeHHOCTH CBOWCTB JKHPOB,
COACPpKAUX OCTATKH HCIIPCACIIbHBIX




KUPHBIX KUCIOT. JKUpHI B IpUpoie

MBpb1ia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, uX Mololee aeiicteue. Ilorsarue o

72 CUHTETHUYECKUX MOIOIIUX CPENCTBAX
(CMO)
I'enernueckas CBs3b YIrI€BOAOPOJIOB U

73 KHUCIIOPOACOAEpKAILUX OPraHUYECKUX
BELIECTB

74 PacuéTel 0 ypaBHEHUSAM XUMUYECKHUX
peakuui

75 Cucremaru3zanus u 00001IeHrne 3HAHUN TI0
TeEME
OO1ast XxapaKTepUCTHKA YIIIEBOJIOB U

76 KIIacCU(UKAIUs YIIeBOIOB (MOHO-, TH- U
noJMcaxapuabl)

77 MoHocaxapusl: pu3nuecKre cBOiCTBa U
HaX0XJAECHUE B IPUPOJIE

73 IIpuMeHeHue IoK03bl, €€ 3HAaUCHUE B
AKU3ZHEJEATEIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, ManbTo3a u

79 nakro3a. Haxoxenue B nmpupoje u
IIPUMEHEHHE JUCaXapUI0B
[Tonucaxapuapl: CTPOEHUE MAKPOMOJIEKYII,

80 ¢busznyuecKrue U XMMUYECKUE CBOMCTBA,
IIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbIx 3a1a4 Ha

OMpCACIICHUC JOJIM BhIXOAa MPOAYKTA




pCakiuu OT TCOPECTHUYCCKU BO3MOKHOTO

83

CucreMarusanus U 0000ILIeHUE 3HAHUN 110
pazneny

84

KonTtponeHas paboTa o teme
"Kucnopozacoaepxaiinue opraHuuecKue
coenuHeHus"

85

AMUHBL: KJIaccU(pUKAIH, CTPOCHHE
MOJIEKYJI, 001as popmyina, U3oMepus,
HOMEHKJIaTypa U (pU3HUECKUE CBOMCTBA

86

XUMUYECKHE CBOUCTBA aT(PaTUIECKUX
aMUHOB

87

AHWINH: CTPOCHUE aHUJIMHA, 0COOCHHOCTH
XAMUYECKUX CBOUCTB aHWJIMHA

88

CrniocoObl mosTyueHHst 1 TPUMEHEHHE
ann(paTHYECKUX aMHUHOB

&9

AMUHOKHCIIOTBI: HOMEHKJIaTypa U
nuzomepusi, pusnuecKkue cBOMCTBA.
OTtnenbHbIE IPENCTABUTENH O~
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMHHOKHUCIIOT.
CuHTe3 U TUAPOJIN3 NENTHIOB

91

benku xak mpupoaHbIe TOTUMEPHI;
CTPYKTYpHI OCJIKOB

92

XUMUUECKHE CBOIICTBA OEIIKOB

93

A30Tconep>1<aume IreTCPOIUKINICCKUC
COCAMHCHUS. HyKJIeI/IHOBBIe KHUCJIOTHI:
COCTaB, CTPOCHUC U OnoJoruyeckas POJib




94

ITpaktuyeckas padora Ne 4. Pemenue
AKCHEPUMEHTAJIBHBIX 337a4 110 TEME
"A30TcoepKalue OPraHnYeCKUe
coenuHeHus"

95

ITpaktuyeckas padora Ne 5. Pemenue
AKCHEPUMEHTAJIBHBIX 337a4 110 TEME
"Pacrio3HaBaHN€ OpraHMYECKUX
coequueHui"

96

KonTtponeHas paboTa o teme
"A30TcoepKalue OPraHnYeCKUe
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN U
METO/Ibl UX CUHTE3a —II0JIUMEPU3aLUs U
ITOJIMKOHACHC AU

98

[Tnactmaccel. YTunuzamnus u nepepadoTka
IIJIACTUKA

99

DnacToMepsl: HaTypalbHbII
CHHTETHYECKHE KayuyKu. Pe3una

100

BoiokHa: HaTypaibHbIE, HCKYCCTBEHHBIE,
cuHTernyeckue. [lonumepsl crienuaabHOTO
Ha3HA4YCHUS

101

ITpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIbHBIX 3aJa4 [0 TEME
"Pacrno3HaBaHue IUIACTMACC U BOJIOKOH"

102

O06o00uIeHne U cUCTeMaTU3aIIs
M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BbIcOKOMOJIEKYSIpHBIE COeIMHEHUs"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne aTa ngposbie
w/n Tema ypoka Beero KonTtpoabnbie | IlpakTnueckue iyqelmﬂ :)Iﬁl()l:lI;OBaTeJILHLIe
padoThI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX sJ€p. XUMUYECKUI |
aneMeHT. M3oTomnsl
) CTpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB, |
KBaHTOBBIE YHCIa
3 Knaccugukanus XuMHIECKUX HIEMEHTOB (s-, 1
p-, d-, f-amemenTs)
4 Pacnipenienenne 3neKTpoOHOB 110 aTOMHBIM |
opOuTAIAIM
DNeKTPOHHBIE KOH(PHUTYpalluy aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM 1
COCTOSIHUM
6 DJNeKTpOHHBIE KOH(PHUTYypaLluU HOHOB. 1
DNEKTPOOTPULIATEIBHOCTb
Ilepnoanueckuit 3axoH u Ilepuonuueckas
7 cHCTeMa XMMHYecKuXx 3neMenToB 1. U. 1
MenpeneeBa, CBsA3b C COBPEMEHHOU TEOPUEH
CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
2 XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU |
IIPOCTBIX M CJIOKHBIX BELIECTB M0 TpyIIaM U
nepuoam
9 Cucremaru3zanus u 0000IIeHrne 3HAaHUN TI0 1




TEMC

10

Buasl xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOM CBSI3H.
Boaoponnas cBsi3ze. MexMomneKkynsipHbie
B3anMMOJICHCTBUS

11

BajleHTHOCTB U BaJICHTHBIE BO3MOKHOCTH
aTOMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

12

Hpe,Z[CTaBJICHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKIJIAaTypa

13

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOIO CTpOeHUs. Turbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

IloHATHE O AUCIIEPCHBIX CUCTEMAX.
IIpencrasnenue 0 KOJUIOUIHBIX pacTBOpax

15

HcTuHHBIE pacTBOPBI: HACBILIEHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CrniocoObl BEIpaKEHUS KOHIICHTPAILTUU
pacTBOpoB

17

Pemenue 3aaau ¢ UCI0JIb30BaHUEM MTOHATHN
"MaccoBas J0J1s1 paCTBOPEHHOTO BellecTBa ',
"MossipHas KOHIeHTpanus"

18

Knaccugukanus 1 HOMeHKIaTypa
HEOPraHU4eCKUX BEIIECTB

19

CucreMarusanus u 0000ILIeHUE 3HAHUN 110
TEME




20

KonTtponsHas padora no temam "Crpoenue
aroma. Ileproaudeckuii 3aKkoH 1
Ilepuoauueckas cucreMa XUMHYECKUX
anemenToB JI. . Menpeneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs”

21

Knaccugukauss XMuMHUECKUX peakuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

22

TennoBbie 3 HEeKTH XUMUYECKUX PEAKIIUHA.
TepMoxuMuueckue ypaBHEHUs

23

Beruncnenus 1o ypaBHeHUIM XUMHYECKUX
peakuuii ¥ TEPMOXUMHUYECKUM YPAaBHEHUAM

24

CKOpOCTh XMMHUYECKOHN peaklu, €€
3aBHCHUMOCTD OT Pa3JIMUHBIX (PAKTOPOB.
Karanus u xatanusatopbl

25

I'oMoreHHbI€ ¥ reTepOreHHbIE PeaKIuU

26

[TpakTuyeckas padora Ne 1 o reme
"BausiHue pa3nudHbIX (aKTOPOB HA
CKOPOCTh XUMHUYECKOU peakiuu"

27

OO6patumble 1 HEOOpPATUMBIE PEAKIINH.
XHUMHUYECKOE PAaBHOBECUE

28

[TpakTuyeckas padora Ne 2 o reme
"BausiHue pa3nudHbIX (PaKTOPOB HA
MI0JIO)KEHHE XMMHUYECKOT0 paBHOBeCH"

29

DnektponuTrudeckas auccounarus. CuinbHbie
U cia0bie AMeKTpouThl. CTereHb




JUuccolralnuu

Nonnoe npounssenenue Boapl. Cpena BOIHBIX

30 pactBopoB. Bogopoausiit nokasarens (pH)
pacTBopa

31 I'mpponus coselt. Peakiuu, nporekaromue B
pacTBOpax 3NEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Treme

32 "XUMHYECKUE PEAKLIUU B pacTBOpax
JIEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAaHOBUTEIIbHBIE

33 peakuuu. Baxuenme oKucauTenu u
BOCCTaHOBUTEIHN

34 MeTton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOIN3 PaCTBOPOB U PacCIIaBOB
BELIECTB

36 Pemenue 3a1a4 pa3nnyHbIX TUIIOB

37 Pewrenue 3aa4 pa3anyHbIX TUIIOB

18 Cucremaru3zanus u 0000IIeHrne 3HAaHUH IO
Teme "XuMuueckue peakiuu'

39 KonTtponeHast padota no Teme "Xumudeckue
peakuun"
ITonoxxenne HemeTtayioB B [lepuonnueckon

40 CHUCTEME XUMHUYECKUX 3yieMeHTOB /I, 1.
MeHeneeBa 1 0COOCHHOCTH CTPOEHUS UX
atomoB. dusnyeckrue CBOMCTBA HEMETAILIOB

A1 Annotponusi HEeMETauIoB (Ha puUMepe

KHCTIopoa, cepsbl, Gocdopa u yrieposa)




Bonopon: nonydenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. [ MIpusl
["anoreHsl: HaX0X/IEHUE B MIPUPOJIE, CIIOCOOBI

43 MOJIy4eHUs1, PU3NIECKUE U XUMHUYECKHE
CBOMCTBA
I"anorenoBonopoabl. Baxueimme

44 KHUCJIOPOJICOAEpKAIUE COEUHECHUS
raJIor€HOB
JlaGopaTopHbIe U TPOMBIIIIJICHHBIE CIIOCOOBI

45 IIOJTy4eHUs rajoreHoB. [Ipumenenune
raJIOr€HOB U UX COCIUHEHUN
ITpaktuyeckas padora Ne 4. Pemenue

46 JKCIIEpUMEHTAIIBHBIX 3a/a4 10 TeEME
"T"amorensr"
Kucnopon: naboparopHsie u

47 MPOMBIIIICHHBIE CIIOCOOBI MOTYYCHHUS,
¢du3nveckre 1 XuMHUeckue cBoiicrpa. O30H.
IIpuMeHeHne Kucaopoaa U 030Ha

48 Oxcuapl U NEPOKCUBI

49 Pemenue 3a1au pa3nnyHbIX TUIIOB
Cepa: HaxOXJIeHHUE B IIPUPOJIE, CIIOCOOBI

50 MOJIy4eHUs1, PU3NIECKUE U XUMHUYECKHE
CBOMCTBA

51 CepoBoiopo1, CyIb(HIBI

57 Kucnopoacoaepxaiiue COEJUHEHHS CEPBI.
OcoOGeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 ITpaktuyeckas padora Ne 5. Pemenue

SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHU"

A30T: HAXOXAECHHUE B IIPUPOJIE, CIIOCOOBI

54 MOJIy4eHUs1, PU3NIECKUE U XUMHUYECKHE
CBOMCTBA. AMMHMAK, HUTPH/IbI

55 Kucnopozacoaepskariye coeAMHEHUS a30Ta.
OcoOGeHHOCTH CBOUCTB a30THOW KUCIIOTHI

56 [TpuMeHeHHe a30Ta ¥ €r0 COCMHEHU.
A30THBIE YI0OpeHHS
docdop: HAXOKAECHUE B IPUPO/IE, CIIOCOOBI

57 MOJIydeHUs1, PU3NUECKUE U XUMHUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxcugsl hocdopa, hochopcoaepxanire
kucinoTel. Conmu GpochopHOit KUCTOTHI

59 [Tpumenenue docdopa u ero coeMHEHUH.
dochopHbie yIoOpeHus
ITpaktuyeckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "A30T u
docdop u ux coequHeHU"
VYraepoa: HaXoXCHUE B IPUPOJIE,

61 AJUIOTPONHBIE MOAU(UKAINY; (PrU3HUecKHe U
XHMUYECKHUE CBOMCTBA, MPUMEHEHUE

62 Oxkcun yraepona(Il), okeun yrinepona(IV),
yroJibHasi KUCIOTa U €€ CoMn

63 Pemenue 3ana4 pa3nnyHbIX TUIIOB
Kpemuuii: HaxoXeHue B IPUPOJIE, CIIOCOOBI

64 MOJIydeHUs1, PU3NUECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxcup kpemHus(1V), kpeMHUEBas KUCIIOTA,




CHJIMKAThI

IIpuMeHeHre KPEMHUS U €r0 COSAUHEHUM.

66 CrexkJi0, €ro noyiyueHue, BUAbI CTEKIIA

67 Pewrenue 3ana4 pa3anyHbIX TUIIOB

68 Cucremaru3zanus u 0000IIeHrne 3HAaHUN TI0
teMe "Hemeramibr"

69 KonTtponsHas padota no teme "Hemeranmnsr"

70 AHanu3 pe3ynbTaToB KOHTPOJILHOM paboTHI,
KOPPEKIIHS OINO0K
ITonoxxenue meraios B Ilepuoauyeckon

71 CUCTEME XMMHUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YEeK aTOMOB METAJUIOB

7 OO6mue ¢puznyeckrue CBOMCTBA METAJIOB.
[IpuMeHeHre METaUIOB B OBITY U TEXHHKE

73 Crnasel MetasuioB. Koppo3ust Meranios

74 Pemenue 3a1au pa3nnyHbIX TUIIOB
DNEKTPOXUMHUYECKUN psijl HANIPSHKEHUH

75 MeTaiuioB. O0mue crnocoOb! NOTydIeHUS
METaJJIOB
OOm1ast xapakTepucTUKa MeTayuioB [A-
rpymisl [leppoandeckon CHCTEMBI

76 XMMUYECKUX 3JIEMEHTOB. Harpuii u kanuii:
NoJIy4eHue, GU3NIEeCKue 1 XUMHUYECKHE
CBOJCTBa, IPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCIMHEHUI

77 OOmas xapakTepucTuka MmeTayuioB I1A-

rpynnsl [leproauyeckoin cucTeMsl




XUMHYECKHUX 3JIEMEHTOB. Maruuii u
KaJIbIUi: TIONTydeHne, PU3ndecKue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTUHEHUN

78

JKécTtkocTh BOJBI U CIIOCOOBI €€ yCTpaHSHHS

79

ANIOMUHUH: TIOTydeHue, pusnyeckue u
XMMUYECKUE CBOMCTBA, IPUMECHEHUE

80

AmdoTepHbIe CBOCTBA OKCHIA U
TUAPOKCUIA ATTFIOMUHUS,
TUIPOKCOKOMILIEKCHI ATFOMUHUS, UX
MIPUMECHCHHE

81

Pemenne 3aa4 pa3jInuYHbIX TUIIOB

82

ITpaktuyeckas padora Ne 7. Pemenue
AKCHEPUMEHTAJIBHBIX 33a4 110 TEME
"MeTaisl IJIaBHBIX TOATPYII"

83

OOm1ast XxapakTepUCTUKA METAJIIOB
no6ounsIx noarpymi (Bb-rpymm)
[leprnoandeckoil cUCTEMBI XUMUYECKUX
3JIEMEHTOB

84

®u3nyecKue 1 XUMUYECKUE CBOMCTBA XpOMa
U €r0 COCUHEHUH, UX IPUMEHECHUE

85

Baxwuerimmne coelMHEHNs] Mapradia.
[Iepmanranar Kanus, €ero OKUCIUTEIbHbIE
CBOICTBA

86

duznueckre 1 XUMUYECKHE CBOIICTBA JKEJe3a
u ero coequHeHui. [lomyuenue u
MIPUMEHEHHE CILUIABOB XKeJe3a

87

dusnyeckue U XUMHUYECKUE CBOMCTBA MEAU U




€€ COCIMHEHUH, UX IPUMECHEHUE

dusnyeckue 1 XUMUYECKUE CBOMCTBA [IMHKA

88 U €r0 COEIMHEHNM, UX IPUMEHEHHE.
' apOKCOKOMIUIEKCHI IMHKA
ITpaktuyeckas padora Ne 8. Pemenue

89 AKCHEPUMEHTAJIBHBIX 337a4 110 TEME
"Mertaisl M0OOOYHBIX mOArpymm"”

90 Pemenue 3a1a4 pa3nnyHbIX TUIIOB

91 O06o0011IeHrne U cucTeMaTH3aIUs U3y4eHHOTO
Martepuaia no teme "Meramisr"

92 KonTtponsHas padota no Teme "MeTanmibr"

93 AHanu3 pe3ynbTaToB KOHTPOJILHON paboTHI,
KOPPEKIIHS OINO0K
Ponp xumun B 00ecrieueHuu YCTOMYUBOTO

94 pa3Butus yenoseyectsa. [lonstue o
Hay4YHBIX METOJaX UCCIIEJOBaHMS BEILIECTB
HayuHble NpUHIMIIBI OpraHu3au

95 XMUMHMUYECKOTO ITPOM3BO/ICTBA.
[TpoMbIlIIEHHBIE CTIOCOOBI MOTYYSHHS
BAKHEUILNX BELIECTB

96 XHUMHUECKOE 3arpsA3HEHNE OKPYKAIOLIEH
CpE€Zbl U €ro NOCIEACTBUS

97 XuUMHUs U 3I0pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeAcTBa

08 Xumus nmuiy. Pois xumun B o0ecrieueHun
MUIIEBOH 0€30MMacHOCTH

99 Kocmernyeckue u napgromepHbie CpeaCTBa.

briToBag xumug




XuMus B CTPOUTENLCTBE. BaxkHeiue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHabl
101 XHMHUS B CEIIbCKOM XO3SHCTBE. 1
Opranudeckrie 1 MUHEPAIbHBIC YI0OpEHUs
102 Cucremaru3anus 1 0000IIeHUE 3HAHHH 110 |
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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