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IHHOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpeIHEro oO0IIero oopa3zoBaHMs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit @enepanuny», TpeOOBAHUIM K pe3yibTaTaM OCBOCHUS
benepanbHOI oOpa3oBaTenbHOI IpOrpaMMbl CPEIHETO o01ero
obpazoBanusi(DOII COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeaMmera «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
depgepaluu, pealn3yIOMIUX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJNOKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
deneparuu Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XVWMHSI Ha YPOBHE YINIYOJIEHHOIO H3Y4YEHHUs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpazoBanusi yuammxcs 10-11 kiaccos.
N3yuenune mnpemmera, peaiusdyemMoe B YCIOBHIX AU epeHIIMPOBAHHOIO,
npoduiibHOro 00y4YeHHs, TPHU3BAHO OOecHeunTh 00I1e00pa3oBaTeIbHYI0 U
OOILIEKYJIbTYPHYIO MOJATOTOBKY BBIIYCKHUKOB IIKOJbI, HEOOXOIMMYIO s
aJanTay X K OBICTPO MEHSIOIIMMCS YCIOBHSM KA3HHU B COIIMYME, a TAKXKE IS
POJOJDKEHUsT O0y4YeHHUs] B OpraHu3anusax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJHOM M3 NPUOPUTETHBIX JUCIUILIINH.

B nporpamme mno XMMHM Ha3Hau€HHE MpeaMera «XHUMHUSD IOTy4aeT
NOJpOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM €  OCHOBONOJIArarolUMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIETIeH, COAEpKaHUs,
pe3yibTaToB OOydeHHMs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBIMOJIHSAEMBIE MPOTPAMMOM 110
XUMUHU QYHKIHH:

+  HHQOPMAIIMOHHO-METOANYECKAs, pealu3anus KOTOpoi obecreunBaer
NOJIlyuYeHUE NPEJCTaBICHUS O LesIX, COJAEp)KaHWU, oOueil cTpareruu
00y4eHHs, BOCIUTAHUS U PAa3BUTHUSL 00YUAIOIIMUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npodus;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOTOpast peaycMaTpUBaeT
ONnpeJeieHNe: NPHUHIMUIOB CTPYKTYPUPOBAHHUS M IOCJIEN0BATEIBHOCTH
U3y4eHUs y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U Ka4eCTBEHHBIX €Tr0
XapaKTePUCTUK; TOJIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OLEHKH O00pa3oBaTEIbHBIX JOCTHXKEHHH OOydaromMxcs B
paMKax HWTOTOBOM arrecTtauiud B (OPME €IMHOI0 TIOCYJapCTBEHHOIO
HK3aMEHAa M0 XUMHH.

[Iporpamma a1 yriryOJI€HHOTO M3YUYEHUSI XUMUU:



e YCTAHABJIMBACT WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHue, 00s3aTeabHOe
JUISL W3Y4YeHUsT B paMKaxX OTHENbHBIX Mpoduiei, mnperycMaTpuBaeT
pacnpeneieHue M CTPYKTypHUpPOBaHHE €ro I0 KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTMHUSIM/pa3iesiaM Kypca;

« 1aéT IpUMEpHOE paclpejaesieHue y4eOHOTo BPEMEHH, PEKOMEHIYEeMOIo
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e IpeajaraeT MNPUMEPHYIO MOCIEAOBATENIbHOCTh U3YYEHHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 MHTEPIPETALMIO 1IeJIel U 3a7]a4 U3yUdeHHUs MpeaMeTa
Ha yriyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMN
MPOTrpaMMBbl CpeHero o01ero oOpa3oBaHUs (JIMYHOCTHBIX,
MeETarnpeJMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TT03HABATENbHBIX  JEHCTBUH  OOyYaromierocs MO  OCBOCHUIO
coJiepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM NO3WMLHKSAM B IMpOrpamMMme MO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMUU Ha YPOBHE OCHOBHOIO 0OIIEro
oOpazoBanus. 3a TmpelejIaMd  YCTAaHOBJICHHOW MPOrpaMMOM 1O  XUMUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH COJEp KaHUsl y4eOHOro mpeamera
«Xumus» OCTa€Tcsi BO3MOXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENEHSAThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBMM ¢ koHuentyaibHbIMM TosioxkeHusmu PI'OC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOro MW YIIIyOJIEHHOIO YpOBHEH B CHUCTEME
muddepeHnupoBaHHOTO OOyYEeHHSI HAa ypPOBHE CPEIHETO OO0IIero oO0pa3oBaHUS
XUMUST Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaNpaBieH Ha pealn3aiuio
MPEEeMCTBEHHOCTH C  MOCJEAYIOIIMM  J3TaloM  TOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHMsl B paMKax M3y4YEeHHs CIEUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JHUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpoPecCHOHAIBHOIO
oOpazoBaHusi. B 3Toil CBsI3W H3ydeHHE NpeaMeTa «XHUMHS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BHIOPABIIUX OMpPENEAEHHBIN Mpoduib
0o0y4eHHsi, B TOM YHCIIE C NEPCHIEKTUBOMN MOCIEIYIOLETO MOTYYEHUSsI XUMUYECKOTO
o0pa3oBaHusl B opraHuzanusax npodeccuoHanbHoro oopazoanus. Hapsiay ¢ atum,
B cBere TpeboBanuiit ®I'OC COO Kk MmIaHUPYEMBIM pe3yJbTaTaM OCBOEHUS
dbenepanbHOit 00pa30BaTENbHOM MPOTPAMMbl CpPEHEr0 OO0IIero 00pa3oBaHUs
U3ydeHUe IMpeamMeTa «XuMHUS» OPUEHTHUPOBAHO TaKKe Ha pelleHue 3aaad



BOCIIUTAHUSI U COLIMAIILHOTO Pa3BUTHs OOydaroImuxcs, Ha GOpMHUPOBAHUE y HHX
OOIIEMHTEIIEKTYaIbHBIX YMEHHUI, YMEHUN paluMoHAIM3alMu y4eOHOro Tpyda U
0000IIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HMEIOIIUX  MEXIUCUUILIMHAPHBIN,
HAANPEIMETHBIN XapakTep.

CocraBngomuMy peaMera «XUMHUsS» Ha YpOBHE YriayOlEHHOTO M3y4deHUs
SBIIAIOTCS yIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnn noaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMd COJEpP)KaHMUS 3TUX KypCcOB B IpOrpaMMe IO XHMHUHU 32 OCHOBY
npuaaTel noJiokernst GI'OC COO o pazmuuuax 0a30BOro M yriyOJIEHHOTO
YPOBHEHN U3YUEHHUS TIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpraHWYecKkas XHMHs» COCTABISIET COBOKYIMHOCTb NPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUI TOJydYaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OoONbIIUNA O00BEM  (AKTOIOTHYECKOTO
MaTepuasna. Tak, Ha YriayOJIE€HHOM YpOBHE H3y4eHMsI MpeaMera olecreyeHa
BO3MOXHOCTh 3HAQUMTEJIBHOIO YBEJIMYEHHUSd OOBEMA 3HAHMM O XUMHYECKHX
3IIEMEHTaX M CBOWCTBAaX MX COCAMHEHMH HAa OCHOBE PACIIMPEHHs U YTITyOJIeHUs
IPEICTABICHUA O CTPOCHUM BEIIECTBA, XMMUYECKOM CBSI3UM M 3aKOHOMEPHOCTSIX
MIPOTEKAaHMs PEaKLH, pacCMaTPUBAEMBIX C TOUKHU 3PECHHS XUMUYECKOU KUHETHKU
U TepMOAMHAMUKU. M3ydeHue nepuoaudeckoro 3akoHa u Ilepuomnueckoin
CUCTEMBl ~ XMMHYECKHUX  3JIEMEHTOB Oasupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKHUX IPEACTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSACHSIETCS] ¢ TOUKH 3PEHUS SHEPTETUUECKUX U3MEHEHHM Mpu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHHUS MEXaHM3MOB e€ oOpa3oBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHseTrcs  (GOpMUPOBAHMEM  MpPEACTaBIECHUNA 00
ANEKTPOXUMUYECKUX MPOIECCAX U 3JIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILLECTB.
B kypce oprannuyeckoil XMMHUM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yzenseTcss oco0oe BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

OcobOoe 3HaueHuWe HMEEeT TO, YTO Ha COJAEpPKAHUE KypCOB XUMHUHU
yrayOnIEHHOTO YPOBHS U3YUEHHUS JUIsl KJIACCOB ONPEAENIEHHOTO poduis (TIaBHBIM
oOpa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHHM K oO0mel cucreme
IPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHbIE IIpeaMeThl. Tak, Hanmpumep,
B COJICP)KaHUM MpeaMeTa i KJIACCOB XUMUKO-(PU3UYECKOro Mpoduiis 0O0JbIIoe
3HaYeHuEe OyIyT MMETh 3JEMEHTHl y4eOHOro marepuana no oomen xumuu. llpu
U3y4YEeHUU IMpeJMeTa B JIaHHOM Cllydyae akIeHT OyJeT caelaH Ha OOUIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXpaHEHUs



Maccbl M DHEPIUH, 3aKOHBl TEPMOAMHAMHUKH, DJIEKTPOJIN3A, MPEICTABICHUS O
CTPOECHUU BEILIECTB U APYTOE.

B TO e BpeMsa B CoOAEp)KaHMM IpeaMeTa JUIsl KJIACCOB XHWMMKO-
ouonornueckoro npoduiast OONbLINI yIeNbHbI Bec OyneT UMETh OpraHudeckas
xumus. B aTOM ciiydae mpenoctaBisieTcss  BO3MOXHOCTh  Ansi  Oosee
OOCTOSITEIBHOTO ~ PAaCCMOTPEHHUsS  XMMMUYECKONM  OpraHu3alud  KJIETKHM  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOWM BXOJAT, K MpPUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUJbI, OEIKH, YIJIEBOJbI, HYKJIEHHOBBIE
KUCJIOTBl U Apyrue. IIpm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTAaBUTEIIECH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KaT OCHOBOM I H3Yy4YEHUs
CYILIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHUs, TUIIEBAPEHUS.

B nnane ¢opmMupoBaHHs OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIEHayYHBIX METOJIOB ITO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HaHUU H3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IpEeAMETaMH, BXOASILIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble mOpeaMerv», «MartemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn uzyueHun ydeOHOro mpeaMeTa «XUMUS» Ha YrayOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O U CpeAHEro oOlIiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3ajjaueii MEepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (DPOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA M OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pemenne
TOW 3aJauyd Ha YIIYOJIEHHOM YPOBHE U3Yy4YEHHMS IpeAMeETa MPEeIIoaraet
peanu3anunio TaKuX LeJel, Kak:

« (GopMHpOBaHHUE TMPEJCTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBJIEHUM MPUPOJIbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ BeAylleld poiu B 0O0ecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIGHUH  MpoOseM
HKOJIOTUYECKOM, SHEPTeTUYECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3IaHUH HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreyeHnr palMoOHAIBHOTO IMPUPOJIONOJIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTypbl YEIOBEKa, a TAKKE JKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpeje;

e OCBOCHHME CHCTEMBl 3HAaHHW, JIeXKAlIMX B OCHOBE XMMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: (yHAaMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOGHHMH BEIIECTBA HA pa3HbBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUSI XUMHUYECKUX DPEaKUuil, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIINX
HAyYHBIX MPUHIIAIIAX XHMHUYECKOTO TIPOU3BOJICTBA;

« (opMupoBanue y oOyyJaromumxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN JUIsI OOBSICHEHUS
KITFOUEBBIX HJIEM U TPOOJEM COBPEMEHHOW XUMUU, HJIA OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOIY;
IPaMOTHOTO pelIeHUs MPoOJIeM, CBSI3aHHBIX C XMMUEH, TPOTHO3UPOBAHUS,
aHaJIu3a U OIIEHKH C MO3UIINI SKOJOTUUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM W TPOM3BOJCTBEHHON JIEATCIHHOCTH YEJIOBEKa, CBS3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIIOJIB30BAaHUEM U  MEepepadOTKON
BEIECTB;

o yriIyOJieHHWE TMPEJCTAaBJICHUNH O  Hay4dHbIX  METOJaX  IMO3HaHWS,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUST YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHHS XUMUYECKUX SIBICHHM, WMEIOIIUX MECTO B
IpUPOJE, B MPAKTHUECKON IEATETbHOCTH U MOBCETHEBHON KU3HU.

B mnnaHe peanuzanuu TMEpPBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
(yHKUMNA ENOCTHON CHUCTEMBI CPEJHEro oOuIero oO0pa3oBaHUs NpPHU U3YUYEHUU
npenMera «XuUMHUS» Ha  YrIyOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
IpPUOOPETAIOT TaKUE LIETU U 3a7]a4H, KaK:

e BoOCnUTaHue YOEKIEHHOCTH B TIO3HABAEMOCTU SBJIICHUM TMPUPOJIBI,
YBOKEHHUS K TMpOLecCYy TBOpUECTBA B OO0JACTH TEOPETUUECKUX U
MPUKJIAIHBIX HMCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTUBAIIMK K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEUECKUX [IEHHOCTEH;

e pa3BUTHEC MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYAIBHBIX H TBOPUYECKUX
crocoOHOCTe oOywatonuxcsi, (HOPMHUPOBAHME Yy HUX CO3HATEIHHOTO
OTHOUIEHUSI K C€aM0OOpa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpodheCCUOHAIBHON U OOIIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

« (GopMHpOBaHHE YMEHUW M HABBIKOB Pa3yMHOI'O MPUPOIOTOIB30BAHMS,
Pa3BUTHE IKOJIOTMYECKON KYJIbTYphl, IPUOOPETEHUE OMbITA 00IIECTBEHHO-
TMIOJIE3HOU IKOJIOTUYECKOMN AESITEIbHOCTH.

OO0miee yncino 4acoB, MPEAYCMOTPEHHBIX ISl U3YYEHUsI XUMUU HA YIIIyOJIE€HHOM
YpPOBHE cpeaHero obmero obpaszoBaHus, cocTaBiser 204 gacos: B 10 kmacce —
102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HefIeInio).



COJEPXAHME OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUM.

IIpenmMer w® 3HAYeHWE OPraHUYECKOW XUMHUH, NPEACTABICHHE O
MHOT000pa3uH OPraHN4YEeCKUX COCTUHEHHI.

DJEeKTPOHHOE CTPOEHHWE AaToMa yIJepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BanleHTHblE BO3MOXKHOCTHM aToMa yriepoaa. XHUMHUYECKas CBA3b B
OpraHUYEeCKUX COEAMHEHMSX. Tumbl TruOpUAM3alMU aTOMHBIX OpOuTanen
yraeposa. Mexann3mbl 00pa3oBaHMsI KOBAICHTHOW CBsI3M (OOMEHHBIN M TOHOPHO-
aKIEITOPHBIN). TUMBI TEPEeKpHIBAHUS aTOMHBIX OpOUTaneil, OG- W T-CBS3W.
Onunapnasi, 1BOMHas M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYyJax
opranuveckux BemiectB. [loHATHe O CBOOOJAHOM paaukane, HyKjIeopuie u
anekTpodue.

Teopust cTpoeHus opraHuueckux coeauHenniit A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COEIUHEHUU. MOINeKyJsIpHblE U  CTPYKTYpHbIE  (OPMYJIBL.
CtpyktypHble GOpMYyJbl  pa3IWYHBIX BUJOB: pPa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buasl H30Mepuu: CTPyKTypHas, INPOCTPAHCTBEHHAS.
OnekTpoHHBIE Y)PEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUHN (MHyKTUBHBIN
U ME30MEPHBINA P PEKThI).

[IpeacraBnenne o kiaccupuKalMy OpraHuyeckux BemecTB. [loHsTHe o
dyHkuroHanbHOM rpynmne. I'omosnorus. I'omonornueckue psinbl. Cucremarnueckas
HOMeHKaTypa oprannueckux coeauHeHuid (IUPAC) u TpuBHnalibHbIE Ha3BaHUS
OTZEJIBHBIX IIPEICTABUTEIIEH.

OcobeHHocTH W Kiaccu(ukanusg OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHE ¢ oOpasllaMu OpraHMYeCKUX BEUIECTB M MaTepuajaMH Ha HX
OCHOBE, OIBITHl II0 MPEBPAIICHUIO OPraHUYECKUX BEILIECTB IIPU HArpeBaHUU
(naBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJI
OpraHUYECKUX BELIECTB.

YrieBoaopoasl.

Ankanpl. ['omomornueckuil ps ankaHoB, o0mias ¢popMyina, HOMEHKIATypa U
M30MeEPHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3almsl aTOMHBIX OpOuTaliel yriepoja, o-cBsi3b. dusmyeckue CBONCTBA
AJIKaHOB.



XHUMHUYECKHE CBOMCTBA AQJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JNErUIPUPOBAHUS, IIUKIU3ALMH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3M€ PeaKlMi paJuKaJIbHOTO 3aMEILECHHUS.

Haxoxnenue B npupojae. CriocoObl NOTyYEHUs U IPUMEHEHNE aJTKaHOB.

Huxknoankanel. OOmas ¢hopmyia, HOMEHKIATypa u u3omepusa. OcobeHHOCTH
CTPOCHHUS UM XUMHUYECKUX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOMEHTaH, IIUKJIOreKcaH) HUKIoaikaHoB. CrocoObl Moiy4YeHus u
IPUMEHEHUE IIUKIOAIKAHOB.

Ankensl. ['omonornueckuii psj ankeHoB, oOmmas (GopMyina, HOMEHKIIATYpa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ  aJKEHOB, Sp°-
rudpuau3anms aTOMHBIX opOuTaned yriepoaa, o- U m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (uuc-tpaHc-) wuzoMepus. @dusnmyeckue CBONCTBA aAJKEHOB.
XVWMHUYECKHE CBOICTBA: PEAKLMH MPUCOCAVMHEHUS, 3aMEIIEHUS B O-MOJOKEHHE
IIPU JIBOMHOM CBS3W, IOJUMEPHU3aUMU U OkucieHus. [IpaBuno MapkoBHHMKOBA.
KauectBennsie peakiiuy Ha JABOWHYIO CBsi3b. CrIOCOOBI MOMYYEHHS] U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepuzamus
CONpsKEHHBIX TMeHOB. CrocoObl OYYeHHS U MPUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckuii psijy aikuHOB, o011as Gopmyia, HOMEHKJIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aIKHHOB, SP-
rudpuau3anmsi aTOMHBIX OopOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XWUMUYECKHE  CBOICTBA:  peakUUMU  MPUCOCOUHEHHUs, JIUMEPH3aLUH U
TpUMEpPH3aALMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYyYEHUs
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue yTieBoJ0po bl (apeHsl). ['OoMOIOrHMYecKUid psJl apeHoB,
oOmas ¢hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJbl OeH30ma. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIMK 3aMEeLIEeHUsI B OEH30JIbHOM KOJIbLE U
YTJIEBOJAOPOJHOM paJuKalie, PEaKklUH MPHUCOEIUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOMH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CnocoObl NOTydYeHHS U
IPUMEHEHUE apOMAaTUYECKHUX YTIE€BOAOPOIOB.

[Tpuponnsiii ra3. [lomyTHele HedTaHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosnb v npofykThl ero nepepadboTku. CrocoOsl nepepadoTku HeTu:



NEPEroHKa, KPEKUHTI (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIIHU3.
[IpoayxTel nepepaboTku HEQTHU, UX TPUMEHEHHUE B IPOMBIIICHHOCTH U B OBITY.

I'eneTnueckas cBsI3b MEXY Pa3IMYHBIMU KJIACCaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTE€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUIEHUs] TajoreHa Ha THAPOKCOTPYMIy, HUTPOTpylIy, LHAHOTPYMIY,
amuHOrpynmy. JleiicTBHE Ha TaJllOT€HIIPOU3BOJHBIE BOJHOTO M CIUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBUE AUTAJIOrN€HANIKAHOB C MAarHUEM M IUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUIYECKUX COCIMHECHUSX. Hcnonb3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE H TPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTANIbHBIE METOJbBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3yueHue (U3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTD), KAYECTBEHHBIX
peaKuii yrieBOJAOPOIOB Pa3IMYHBIX KJIAcCOB (0OECIBeUMBAHME OpPOMHOW WIIH
MOJHOW BOJBI, pAacTBOpa IMEepMaHraHaTa KaJlids, B3aUMOJICUCTBUE allETWIIEHA C
aMMUa4yHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy>KeHUE
yriepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OTUJICHA H
U3YUYEHHUE €ro CBOMCTB, O3HaAKoMiieHHE ¢ koyutekiuamu «Hedts» u «Yronby, ¢
oOpa3naMu IIacTMacc, KaydyykKOB M PE3UHBI, MOJACIHPOBAHUE MOJIEKYJI
YIJIEBOJIOPOJIOB M rajJOr€HIPOU3BOIHBIX YIJI€BOAOPOIOB.

Kuciiopoaconepskamue opraHu4ecKue coeJMHeHH.

[Ipenensubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYJl (Ha MpUMepe
METaHoJIa W 3TaHona). ['oMonorumueckuid psan, obmas QopMmyna, u3oMepus,
HOMEHKJaTypa u kinaccupukamus. Dusudeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BomoponHbie CBS3M MEXKIYy MOJIEKYJIaMU CIHAPTOB.
XUMHUYECKHE CBOMCTBA: PEAKIUM 3aMEIICHUs, JeTujipaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTtBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHL. J[€MCTBUE 3TaHOIA U METAaHOJIA
Ha opranm3M denoBeka. CrnocoObl MOTyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — STUJEHIVIMKOIbL WU TIUlepuH. DPuU3NUecKue u
XUMUYECKUE CBOMCTBA: pEaKLMK 3aMEIICHUs, B3aUMOJICHCTBUE C OpPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs pEAKUHUs Ha MHOTOATOMHBIE
criupthl. [IpencraBieHue o MexaHHU3ME peaKIui HYKICO(DHUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CnocoObl MOJYyYE€HHS W TNPUMEHEHHE
MHOT'OATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJNEKYJbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbI H
o6eHzonpHOrO sypa. duszndeckue cBoiicTBa (peHonma. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauyecTBeHHble peakuuu Ha ¢eHosn. TokcMYHOCTh ¢eHoa.
Cnioco6bl ostyueHus 1 npuMenenue genosna. GenondopmanbaeruaHas cMoJa.

KapOoHnuibHble COEAMHEHUS — ANIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOM Tpynmbl. ['oMonoruueckue pszibl aabJEru0B U KETOHOB, O0mIas
dopmyrna, mzoMepuss U HOMEHKIaTypa. Du3nuecKkue CBOWCTBA allbJIETHIAOB U
KETOHOB. XMMHUYECKHME CBOWCTBA  albACTHIOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIMN HA albICTU/bI.
CnocoObl OJy4eHHs] U MPUMEHEHHE aJIbJIETHI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/iebHbIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepus n HoMeHKIIaTypa. Pu3ndecKkue CBOMCTBA
OJIHOOCHOBHBIX TpPEEIbHBIX KapOOHOBBIX KHUCJIOT. BOmOpoNHbBIE CBSI3U MEXIY
MOJIEKYJIaMUA KapOOHOBBIX KHCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STEpUPUKALMM, PEAKIUU C YYACTUEM YIVIEBOJOPOIAHOIO paaHKaia.
OcoOEeHHOCTH CBOWCTB MYpaBbUHOW KHUCIOTHL. [loHSITHE O TMPOM3BOTHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
Oco0EeHHOCTH CBOWCTB HEMNpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuHOBAs, MaJIbMUTHHOBAs, OJEUHOBAs, JUHOJEBAA,
JUHOIeH08as KUCIOThl. CIIOCOOBI MOTYUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubsle 3¢upsl. ['oMonoruveckuit psia, odmas Qopmyna, uzoMepuss u
HOMeEHKJarypa. Duznyeckne M XUMHUYECKHE CBOMCTBA: THUIAPOJINU3 B KHUCION U
HIEJIOYHOM Cpefe.

Kupswi. Ctpoenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCITON U 11esiouHoi cpene. OcCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HeTpeeIbHbBIX JXUPHBIX KUCIIOT. XKUphl B IpUpoO/IC.

MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIEE JIENHCTBHE.

O6mrast xapakTepuctuka yrieBofoB. Knaccudukamus yrieBoaoB (MOHO-, -
U monucaxapujbl). MoHOcaxapuabl: TIIOK03a, (GpPyKTO3a, rajsakto3a, pubosa,
nezokcupr6o3a. dusnyeckrue CBONCTBA UM HaxOoxAeHHE B npupoje. DoToCUHTES.
XHUMUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U albIAETUIHON
IpyIIl, CIUPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMmeHeHue TIIIoKOo3bl, €€
3HAYEHHE B KU3HEACATEIBHOCTH Opranusma. /[ucaxapuasl: caxapos3a, MajabTO3a U
nakTo3a. BoccTaHaBiMBaroIIKe U HEBOCCTAaHABIIMBAIOLIME qucaxapuasl. ['uaponmns
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lomrucaxapuapl: kpaxman,
VIMKOTEH W 1eurono3a. CTpOoeHHE MAaKpOMOJIEKYJ Kpaxmaja, IJIMKOreHa H
LEJUTI0I03bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIIOJI03bl. XUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3PpupoB 1etonao3sl. [lonsrue o6
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIeCTB W HX MpeBpaIleHUi:
PacTBOPHMOCTD Pa3JIMYHBIX CIIUPTOB B BOJIC, B3aUMOJICUCTBHUE 3TAHOJIA C HATPHEM,
OKHCJICHUE 3TUJIOBOTO CIHPTA B aJbJCTH] Ha PACKAIEHHONW MEIHOU IMPOBOJIOKE,
OKHCJICHUE ASTUJIOBOTO CIHUPTA JUXPOMATOM Kajusi (BO3MOXKHO HCITOJIb30BAHUE
BUJIEOMATEPHUATIOB), KAaYyeCTBEHHbIE PEAKIMM Ha albJCTUAbl (C THUIPOKCHUIOM
muammuHcepeOpa(l) wu  rumpoxcumom  meau(ll)), peaknus raunepuHa €
ruapokcuiom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(ll), BzaumoneiicTBue
Kpaxmaya ¢ HOJOM, PEIICHHE SKCIIEPUMEHTANbHBIX 3a/a4 1mo TeMaMm «CIupThl U
denoinby, «KapooHoBbie KUCTOTHI. ClOKHBIE I3DUPHD».

A3oTcoaep:xaniue OpraHnyecKue coeuHeHus.

AMWHBI — OPTaHHYECKHUE MPOM3BOAHBIC aMMuaka. Kiaccudukarus aMUHOB:
anudaTUIeCKue W apOMaTHYECKUE; TICPBUYHBIC, BTOPUYHBIC U TPETUUHBIC.
Crpoenune moiiekys, obmas gopMmyina, u3oMepusi, HOMEHKIATypa U (pusudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA alu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWJIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIOTOM.
Counn aIKWIIaMMOHUS.

AHUITUH — TIPEeACTaBUTENIh aMHHOB apomarmueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOe BIUsSHUE TPYII aTOMOB B MOJieKyse aHminHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
MOJIYYCHHUS M TIpUMEHEHHE anudarmueckux aMuHOB. [lonmyueHue aHWIMHA W3
HUTPOOEH301a.

AmvunokucioTel. Homenknatypa u nzomepusi. OTaenpHbIe TPEICTABUTENHN O
AMUHOKUCIIOT:  TJIMIMH, aJaHuH. @Ou3nyeckue CBONCTBA aMUHOKHUCIIOT.
XVWMHUYECKHE CBONCTBA aMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHHYECKHX
COCIMHCHHM, peaKIus IMOJMKOHACHCANY, OOpa30BaHWE TENTHIHONW CBS3U.
buonornueckoe 3HaueHne aMuHOKUACTOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku kak mpupogHbie moiuMephl. [lepBuyHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OCJIKOB: THUIPOIU3, ACHATypaius,
KaueCTBEHHbIE PEaKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaIcHUM:
pacTBOpeHHe OETKOB B BOJIE, JCHATYypalusi OCJIKOB MPU HArpeBaHWU, IBETHHIC
peakuuu Ha O€NKH, pelIeHWe OKCIePUMEHTANBHBIX 3a7a4 10 TeMaM
«A3oTconepkalue  OpraHuyeckue — coeauHeHus’» M «Pacmo3naBanue
OpPTaHUYECKUX COCTUHEHUI.

BbicokoMoJIeKYyJIsIpHbIE COeTHHEHMUSI.

OCHOBHBIC TOHSATHSI XMMHUH BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AIUU, CPEAHSS MOJICKYJIIpHas



macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALINS U TTOJTMKOHISHCAITHS.

[Tonmumepubie Matepuanbl. IlnacTmaccbl (NMONMATHICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, MOJHMETHIMETAKPWIAT, TMOJUKApOOHATHI,
nonvdTUICHTepedTanar). Y Tunusaius 1 nepepadoTka miacTuka.

DnacTOMEPHI: HaTypaIbHBIN Kay4yK, CUHTETHUYECKUE Kay4yKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUITUKOHBI. Pe3unHa.

BonokHa: HaTypasiabHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUUYECKHUE (KapOH U JIABCaH).

[Tomumepnl CHEIUAIbHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOISIINE MTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W WX IPEBpaICHUN:
O3HaKOMJIEHHE ¢ 00pa3iaMyl MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoOB, pEIICHHE OHKCICPUMEHTAJIbHBIX 3amay 1o TeMe «Pacmo3HaBanue
IJIACTMAcC U BOJIOKOH.

Pacuérnrblie 3amaun.

Haxoxaenue wmoisiekyysipHOot (OpMysbl OpraHMYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOMSIIUX B €0 COCTaB, HAaxXOXJCHUE
MOJICKYJISIPHON  (pOpMYJIBI OPraHMYECKOrO0 COEIMHEHHS 1o Macce (00bEMYy)
IPOJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKknM¥ W/WIW WMCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOH (HOPMYJIBI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIYYCHHSI, ONpPENeNieHne JOJIM BBIXOJAa MPOIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeIMEeTHBIC CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBS3CH NP U3YYCHUH OPTaHUYECKONW XUMUH B
10 kiacce OCyHIECTBISIETCS 4Y€pEe3 HCIMOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK ¥ TIOHSATUH, MPHUHATHIX B OTACIBHBIX MpEeaAMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC ITOHSATHS: SBJICHUE, HAYYHBIN (PaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CUHTE3, Kiaccu(ukaius, HaOII0JICHUE, H3MEpPEHHUE,
HKCIEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3UYCCKUE BEIWYUHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, JHEPIus,
Mmacca.

buonorus: kierka, opraHu3M, OJKOocHcTeMma, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUSA, OpOXKEHUE,



dorocunTe3, nbpIXaHWe, OENKH, YIJIEBOABI, JXUPbI, HYKIEHHOBBIE KHCJIOTHI,
(bepMEeHTHI.

I'eorpadusi: mone3Hple UCKOMAaEMble, TOILUINBO.

TexHonorus: mNUIIEBbIE TMPOIYKThl, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOIIIHE CPEJICTBA, MAaTEPHAJIbl U3 HUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBILIASA N HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX sAep. XUMUUECKAN aneMeHT. M3oromnbel. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UWCJIA. DHEPTETHUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamuss XuMHIeCKuX 3JEMEHTOB (s-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpPOUTAIISIM.
DJIEKTPOHHBIE KOH(GUTYpAITUU aTOMOB AJIEMEHTOB MEPBOr0—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypaluu HOHOB.
DIIEKTPOOTPHULIATEIBHOCTb.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUYECKOTO 3aKOHA U Ilepuoanueckoi CHUCTEMBI
XUMHUYECKUX JBJEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX M CJIOXKHBIX BEIIECTB [0 TrpynnaMm ¢ IepuojaMm. 3HAUYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

Xumu4eckass CBsSI3b. BuIbl XUMHUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTajindyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJUHA CBA3U. [[0NSpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBsA3u. BomgopoaHas CBs3b.
MexMONeKyJIIpHbIE B3aUMOICHCTBUSI.

BaneHTHOCT, M BaJE€HTHBIE BO3MOXKHOCTU aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKHUM CTPOCHUEM (Ha pUMEPE COCAUHEHUMN
3JIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOO0pa3oBaresb, JMIaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHsTHE O KOOPAVHALIMOHHOW XUMUH.

BemecrBa  MONEKYJSIpHOTO W HEMOJEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucteMax. MictuHHble pacTBOphl. Ilpencrasienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALIUM PAaCTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauus. HacklleHHbIe u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpuUBHAIbHBIC
HAa3BAaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XMMUYECKUX peakluuid B HEOPIaHMYECKOW U OpPraHuyecKou
XUMHUH. 3aKOH COXPAHEHUS MACChl BEILIECTB; 3aKOH COXPAHEHUS W MPEBpalICHUS
DHEPTUU TIPU XUMHUECKUX peakiusiX. TernoBbie 3h(PEKThl XUMUUECKUX PEaKIIUM.
TepMOXUMUYECKHE YPABHEHUS.

CKopocTh XMMUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omoreHHsIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OO6patumbie 1 HeOOpaTUMBIE PEaKIIMU. XUMHUECKoe paBHOBecue. KoHcranTa
XUMHUYECKOTO paBHOBeCUsl. DaKTOpbI, BIUSIOLUIME HA TOJIOKEHUE XUMHYECKOIO
paBHOBECHSA: TEMIEPATypa, JABJICHUE U KOHIIEHTPAllMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp nuccounanuu. Cpella BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpaibHasd,
mienoynas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTerneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelinme OKHCIUTEIN W BOCCTAHOBHTENIHM. MeToa AJIEKTpOHHOTO OalnaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAIbHBIE METOJIbl M3YyUYE€HUS BEIIECTB U HX NPEBPAIICHUN:
pa3IOKEHUE MEPOKCHAA BOJOPOAA B TMPHUCYTCTBUM KaTaIM3aTOpa, MOJAEIHU
KPUCTAJUIMYECKHUX PEMIETOK, IPOBEICHUE PEaKIii HOHHOTO OOMEHa, OIpeIesieHre
Cpedbl pacTBOPOB C TMOMOIIBK) HWHAMKATOPOB, M3YUYEHUE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEaKIMH | TOJOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xumusl.

[Tomoxenne HemeraiuioB B llepuoanueckod CHCTEME  XMMHYECKUX
sanemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTpoeHus ux atomoB. duznyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpPUMEpEe KHUCIOPOJa, CEPBI,
dbocdopa u yriaepoaa).

Bonopon. Tlomydenne, dusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIIMH C
METAUIAMM M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. ['mMapunsbl.
TOMIMBHBIE AIIEMEHTHI.

["asnorensl. HaxoxnaeHue B mpupoje, CIOCOOBI MOTydeHUs, (GU3UYECKHUE U
XMMHUYECKUE CBOMCTBA. [ asloreHOBOAOPOAbl. BaxkHeWne KUCI0pOICOIepKaIINe
COEIMHEHMsI TajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIC CIOCOOBI MOTYYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHHU.



Kucnopon, o3on. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. Ou3nueckue U XMMUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCJIOopoaa U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxnenue B TpHUPOAE, CHOCOOBI TMONMy4YeHUs, (U3MYECKUE U
xuMuueckue cpoiictBa. CepoBomopona, cyiabdumasl. Oxcua cepsi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU .

A3zor. HaxoxaeHue B Mpupoje, CHOcOObl MOJIy4YeHUs, (pU3ndeckue u
XHMHUYECKHE CBOMCTBAa. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30THUCTasi U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeIMHEHUI. A30THBIE yI00pEHHUS.

®dochop. Haxoxnenue B mpupoje, crnocoObl MONTydeHHUs, (PU3UUYECKUE U
xumudeckue cBoictBa. Dochumpt u dochun. Oxcumsr dochopa, dochopnas
kuciaora u e€ conu. Ilpumenenue ¢docdopa u ero coeaunenuil. docdopHbie
yaoOpeHus.

Yraepona, HaxoXJIeHHWE B IpUpojAE. AJUIOTPONHBIE  MOJIU(PUKAIIY.
dusznueckie W XUMUYECKHE CBOWCTBA TPOCTHIX BEHIECTB, OOPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé€
cold. AKTHBUPOBAHHBIA yTojb, amcopbuus. Dymnepensl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YTJIEPOJOM, U €0
COCIMHEHUH.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MONMy4yeHUus, (PU3UUYECKUE U
xumuueckue cpoiictBa. Okxcun kpeMHusi(IV), KpeMHHEBas KHUCIOTA, CUIIMKATHI.
[IpumeHeHue kpeMHus U ero coeuHeHui. CTekso0, ero nNojiydeHue, BUIbl CTEKIIA.

[Tonoxenue MmeramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000J0YEeK aToMOB MeTaioB. OOuiue
dusndeckue cBoWcTBa MeTawioB. [IprMeHeHHEe METauioB B OBITY W TEXHHKE.
CmuiaBel METAJIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuid  MertauioB.  OOmme  crnocoObl
NOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPrHsl, MUPOMETAJLTYPIus,
anekTpoMmetraiuryprusi. Ilonarue o koppo3un MetamioB. CHocoObl 3allMTHl OT
KOPPO3UH.

O6mras xapakrepuctuka MertamuioB [A-rpynmer [lepuoanueckoii crucTeMbl
XUMUYECKUX ndyieMeHTOB. Hatpuii u kanuil: mnomydeHue, ¢Gu3MYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BELIECTB U UX COSTUHECHUI.

Ob6mas xapakrepuctuka metaiioB IIA-rpynmsl [lepuonnyeckoil cucTeMbl
XUMUYECKUX OJJIEMEHTOB. Maruwii W KaJblWi: TOJNy4eHHe, (U3HYECKUEe U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCTHIX BEIIECTB M WX COEAUHEHUI.
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHMI: TTOTy4YeHue, GU3nYecKrue U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@oTrepHble CBOICTBAa OKCHUIA U
TUJIPOKCUAA ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUAHMUSL.

OOmiass xapakTepucThKa MeTauioB MoOouHblx mnoarpynn  (b-rpymm)
[Ieprnoanyeckoi CUCTEMBI XUMUUYECKHUX JIEMEHTOB.

du3nuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHnil. OKcuabl U
ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCIIUTENIbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne xpoma.

Ou3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxneitmue coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kaiusi, €ero OKUCIUTEIbHBIC CBOMCTBRA.

du3znuecKkne U XUMHUYECKHE CBOWMCTBA JKEJIe3a U €ro coeauHeHuil. OKCuapl,
ruapokcuanl u conu xeneza(ll) u xeneza(Ill). [lonyuenre u npuMeHEHUE Keye3a
Y €r0 CILJIaBOB.

du3nyeckrue 1 XUMUYECKUE CBOMCTBA MeIU U €€ coeanHeHui. [lomyyenue u
MPUMEHEHHUE MEJIU U €€ COCTUHEHU M.

Huuk: momyyeHue, (pU3MUYECKHE M XMMHYECKHE CBOKCTBA. AM(pOTEpHbIE
CBOMCTBA OKCHJIA Y TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI HUHKA. [[puMenenne
IIUHKA U €r0 COeAUHEHUH.

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, xkene3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJIECOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJI€3a C pacTBOpPaMHM KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHBbl METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB AJTOMUHHUS WU IMHKA C
pacTBOpaMM KHMCJIOT U LIEJNIOYEH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a1a4 [0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSD,
«MeTabl MIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIII.

XuUMHUS U 5KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOrO pa3BUTUA dyenoBedecTBa. [lonsTue
0 HAy4HBIX METOJAX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHu3alud XUMUYECKOT0 TPOU3BOIcTBA. [[poMbIlIeHHbIE
CIOCOOBI MOJMYYEHHUsI BAKHEUINX BEIIECTB (HA MpUMEpE MPOM3BOJICTBA aMMHAKa,
CEepHOM KHUCIOTbI, MeTaHoJa). [IpomblllieHHbIE CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOIIEW CpEeNbl M €ro IOCIEICTBUS.
Ponb xumun B o6ecrieueHu 3HePreTHIeckoil 6€30MacHOCTH.

Xumusi W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. IIpaBuna
MCII0JIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTUM METULIMHBI.



XUMHMSI MUY OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N100aBKU. Poib xumuu B
oOecrieyeHnu NUIIeBoil 0€30MacHOCTH.

Kocmernueckne u mnapgromepnsle cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCIOJB30BaHUS MPEnaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMus B CEIbCKOM X03sicTBe. OpraHn4yecKre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKIIO, KE€paMUKa.
Marepuansl 11 3JeKTpoHUKU. HanoTexHonorum.

Pacuérnrle 3agaun.

Pacuétel: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIA OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpAa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOMW W MOJSPHOU
KOHIICHTPALlMM BEIIECTBA B pPacTBOpE, JOJHM BBIXOJAA IPOAYKTa PEAKLIHMHU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsI3ed NpU  M3y4YeHHH OOlmed u
HEOPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 UCIIOIb30BAHUE KaK
00IIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U TMOHITHH, MPUHATHIX B OTIEIHHBIX
peAMETax €CTECTBEHHO-HAYUYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: SIBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUu(PUKalus, MePUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJIECINPOBAHHE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb,
BEILIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
(u3HyYecKre BEIUYUHBI, €TMHULIBI U3BMEPEHHUS, CKOPOCTb, SHEPTHsI, Macca.

buonorus: kneTka, opranusm, 3KocucremMa, onocdepa, MeTaboIu3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U IOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKONAEMbIE, TOILIMBO,
pPECYPCBL.

TexHoJOrusl: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJUTyPIHsi, CTPOUTEIIbHBIC
MaTepualbl, CEIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAs MPOMBILIJIEHHOCTb,
dapmaneBTUUYECKast IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKHUX



[IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPUAJIIOB, OJJICKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOT'H.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YTJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIbTATbBI

B coOTBETCTBUM € CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUsl BBIACJICHBI CICAYIOUIME COCTABISIONIME: OCO3HAHUE
OOyJaronMMuUCs POCCHUHCKONW TpakIaHCKOW WJACHTHYHOCTH; TOTOBHOCTH K
CaMOpA3BUTHIO, CAMOCTOSITEIIBHOCTHA U CaMOOITPEICIICHUIO; HUIMYUE MOTUBALUU K
00y4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOMIMXCA PYKOBOJACTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUSI; HAJIU4YWE
MPaBOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1LIETIU U CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JIM4HOCTHBIE pE3yibTaThl OCBOEHUA MpeAMETa «XHUMHSI» OTPAXKAIOT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEIILHOM M MPAKTHUUECKON JEeATEeITbHOCTU
00yyaromuxcs B MpoIiecce peaan3aii o0pa3oBaTeIbHON AESTEIbHOCTH.

JIndyHOCTHBIE pE3yJIbTATBl OCBOCHUSA IpeaMeTa «XUMHUSD»  OTPakKaroT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W MPAKTUYECKON JAESITEIBHOCTH
oOyyJaronuxcsi B MpoIecce peanu3aiuu 00pa3oBaTeIbHON AESITENIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

OCO3HaHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSIKY;

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOUIIEHHUI B KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA TMPHU CO3JAHHU
y4e€OHBIX MPOEKTOB, PEUIEHUN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
ApTyYMEHTBI IPYTUX MPU aHAJIU3€ PA3TMYHBIX BUJIOB YUYEOHOU JAEATEILHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOI'O OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTEYECTBEHHOW XUMHH;

YBOKEHHS K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
MPUJIOKEHNUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CThb pPE3yJbTaT
JUTATEIILHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOTO TPY/la YYEHBIX U ITPAKTUKOB;

MHTEpECca M MO3HABATEJIBHBIX MOTHBOB B MOJYYEHUHM U MOCIEAYIOLIEM
aHajau3e MHQPOpMAIMU O MEPENOBBIX TOCTUKEHUSIX COBPEMEHHOU OTEUECTBEHHOMU
XUMUU;



3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y PUHUMATh OCO3HAHHBIE PELEHUs, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IIOBEJECHUE M IOCTYIIKM CBOMX TOBapHIIEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUSA MOCIEACTBUMN
MOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUsl IEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DU3UYECKOMY M
NICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHns MpaBui O€30MacHOro oOpallleHuss ¢ BEUIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHJIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHUS MOCIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIIECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JPYrMX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTU€ B PEIICHHM NPAKTUYECKUX 3aJad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpECca K MPAKTUYECKOMY U3YUYEHHUIO MPodeccruid pa3aIuvyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TPyAa U pe3yabTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpDY HHIMBHAYaJIbHOW TpPaeKTOpUHU
obpazoBaHus, Oyaymiel mpodeccur W peanu3aliid COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU [€I€CO00Pa3HOr0 OTHOILICHUS K MPHUPOJE KAaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapaKTepa SKOJOTUYECKUX NPOOJIeM, BIHSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLUATBLHON CPEAbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUA XUMHUHM IS
pELIeHs] BOIPOCOB PALIMOHAIBHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HEMPUSATUS JICUCTBHM, NPHUHOCAIIMX Bpel OKpYKaromleH
OPUPOAHON cpejie, YMEHHsSI NPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
NOCJIEICTBUA MPEANPUHUMAEMBIX ACHUCTBUI U MPEIOTBPAILATh UX;



HaJIM4YXs Pa3BUTOTO SKOJIOTMYECKOTO MBILIIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTUYECKOHN HaIIPAaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMU B IO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHOM
NpaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HUJEOJIOTHUU
xemodoounu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHMS chnelu(UKA XUMUU KakK HayKd, OCO3HaHUs €€ poju B
dbopMHUpOBAaHNY PAlMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
IpeICTaBlIeHUs 00 OKPYKAIOIIEM MHUpE Kak O €IUHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ T'yMaHHCTUYECKOM HAIIPABICHHOCTH W BaXXHOW pPOJIM B
CO37laHUU HOBOW 0a3bl MaTepUATIbHOM KyJIbTYPhl, B PEHICHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBONA U DKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CTICYCHUN
YCJIOBUHM YCHENTHOTO TPYJla U SKOJOTHYECKA KOM(POPTHOM KU3HU KaXKJO0r0 4YjieHa
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTM: IIOHMMAaHUs CYLUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
MoJIy4yaeMble 3HAHUS JJIsl aHATU3a U OOBSICHEHUS SIBIICHUM OKpPY>KaIOIIEro Mupa u
MIPOUCXOAIINX B HEM U3MEHECHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAy4YHbIX (AKTOB U MMEIOIIMXCS JIaHHBIX C IEJbI0 TOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUSA A
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

VMHTEpPECA K O3HAHUIO, UCCIIEIOBATEINBCKOM AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpECca K OCOOCHHOCTSAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM
JEATEIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC pe3yJIbTaThl OCBOCHHS MPOTrpaMMBbI 10 XMMHUU Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIFOYAIOT:

3HAYUMbBIE Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYUaAIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC MOHSITHUS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeNu(HUKYy METOJOB IO3HAHUS,



UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,

npolece, CUCTeMa, Hay4YHbI (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,

Teopusl, UcclaeoBaHue, HAOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);
YHUBEpCAJIbHbIE yueOHbIE JEUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue byHKIIMOHATHHOM
IPaMOTHOCTH M COLMATBLHON KOMIETEHIIUN 00yYaroIInXcs;
CIIOCOOHOCTD oOy4Jaronmxcs HCIIO0JI30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHbBIC
JEUCTBHUS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHbIE Ppe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJISTUBHBIMU
JNIEUCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOorHYecKHe AeicTBUS:

CaMOCTOSITeNTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENEIATh LENU JESITEIbHOCTH, 3aJlaBas MMapaMeTpbl U KPUTEPUH HX
JTIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTaThl ACSITEIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh TMPHU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS J1J11 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJIAaCCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUid;

YCTAHABIMBATh IPUYUHHO-CIEJACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PaCCyXACHUS (MHAYKTUBHbIC, AEAYKTHUBHBIC, IIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTU M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIAYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHYecKas ¢GopMylia, ypaBHCHHE XHUMHYCCKOM
peaKkIuyu — TMpU PEHICHUH Y4eOHBIX IMO3HABATENIPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHbBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB W XUMHUYECKUX
peakuuii;

dbopMyIMpOBATH 1IEJIM U 33/1a4d UCCJICIOBAHUS, UCIIOIb30BaTh MTOCTABIICHHBIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA



MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH
BBICKAa3bIBAEMBIX CYXKIECHU;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAaOMIOAATh 32 XOJ0M
IpoIecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OpMYIUPOBATH
00001IEeHHS 1 BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHNS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOEIaHHON paboTe;

npuoOpeTarh OMBIT YYEHUUECKOM HCCIEIOBATENbCKOM W MPOEKTHOM
NESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MNPUMEHEHHUIO Pa3IUYHBIX
METOJ0B NTO3HAHMSI.

3) pabora ¢ nunpopmanueii:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX UWHGpopManuu (Hay4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPaBOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHamM3upOBaTh MHPOPMAIIUIO PA3THYHBIX BUAOB U (HOpM
IIpEeACTaBICHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEUYUBOCTb;

(opMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3NHMYHBIE METOJbI MPU MOUCKE H
orOope wuH(poOpManuK, HEOOXOAUMOW HJs BBIIOJHEHHS Y4YeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpEACTaBICHUS
uHbopmaru (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON wuH(poOpMalel: NpUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAHOCTH.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOii TEMbI B XOJI€ THAJIOTA U/ WU
JIMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMCH pPe3yJbTaTOB IO3HABATCIILHON JEATCILHOCTH,
HOJIYYCHHBIX CAMOCTOSTEIBLHO MM COBMECTHO CO CBEPCTHHKAMU IIPH BBITIOJHECHUN
XMMHYECKOTO JKCIIEPUMEHTA, MPAKTHUYECKOH pabOThI 10 HCCIICOBAHHIO CBOMCTB
U3y4aeMbIX BEIICCTB, peaan3alliid Y4eOHOTo MPOoeKTa, U (POPMYIUPOBATH BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHHNA IMyTEM COTJIACOBAHMS TO3MIIMHA B
X0Jie 00CYXJICHUS 1 0OMEHAa MHCHUSIMH.



PeryasiTuBHbIE YHHBepCcaJbHbIE YueOHbIe 1eCTBUSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeSATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TPEIJIaraéMblii aJrOpuT™M JACUCTBUN MpuU
BBIMIOJJHEHMHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (PexTUBHBIN €rMOCOO WX peleHUus C Y4YETOM IMOJyYEHUS HOBBIX 3HAHHUHA O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOAaHAIN3a W
CaMOOLIEHKH.

HPEJMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XUMHUH HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHEHHPUUECKHE
JUTsl y4eOHOro npeameTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUIA
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BAHUIO 3HAHUM, BUABI JESITEILHOCTH
MO TOJYYEHHUIO HOBOT'O 3HAHUS W NMPUMEHEHHIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XuMmuen. B
IporpaMMe II0 XHMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI II0 TOJaM
W3YUYCHHS.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHMS Kypca «OpraHuyeckas XuUMH»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUI: O MECTe M 3HAYECHHWU OPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPreTUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHMM HOBBIX MAaTEpHUAJIOB,
HOBBIX MCTOYHUKOB SHEPTHH, B oOecreyeHUn palOHAILHOTO
MPUPOJIONOIB30BaHUs, B (POPMUPOBAHUM MHPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJIOBEKa, a TAaKXe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIIEHUS K CBOEMY
3710pPOBBIO M IPUPOJAHOM Cpesie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATAOIIIUE TTOHATHS — XUMHYECKUM DJIEMEHT, aTOM, SIAPO U AJICKTPOHHAs
obonouka aroma, S-, p-, d-aToMHbIE OpOUTAIU, OCHOBHOE W BO30YXJIEHHOE
COCTOSIHMSI aToMma, THOpuAM3auus AaTOMHBIX OpOWTanedl, HOH, MOJIEKyJa,
BAJICHTHOCTb, JICKTPOOTPHULIATEIILHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBSI3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEpOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpyla, pajaudkan, CTPYKTypHble (opMyibsl (pa3BEPHYThIE, COKpaIlIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas M TMPOCTPAaHCTBEHHas (TeoMeTpuuecKas,



ONTUYECKAs]), HU30MEPbl, TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOAOPOMbI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COCAUHEHHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEJAMHEHUS; TEOpUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs DSHEPrHUH TP XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE
MOHUMAHHS TPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUMN; MPEJICTaBICHUS
0 MEXaHM3MaX XUMHUYECKUX pPEaKIui, TEPMOJUHAMUYECKHX U KUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUHA aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dekTsl, opueHtanTsl | u Il pona);
(dakToIOruYecKue CBEICHHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUHM U 0O€30IacHOM
UCIIOIb30BaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATeIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAy4YHbIX  MNPUHIUINAX  XUMHYECKOTO
IPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);
c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTE€pHbIC NMPU3HAKU TMOHSATHUH,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHNUH COCTaBA, CTPOCHMS U CBOMCTB OPraHUYECKUX COCINHEHUM;
c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POpMYIT OpraHnYeCcKuxX
BEIIECTB;

COCTaBIISAITh YPAaBHEHUS! XMMUYECKUX PEAKIIMN U PACKPHIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca dTUX peakIui, peakiuii HOHHOrO0 OOMeHa MyTEM
COCTaBJICHHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

U3TOTABJIMBATh MOJEIU MOJIEKYJl OPTaHUYECKUX BEUIECTB IS WILTHOCTpaIuu
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJJIC)KHOCTh N3YYCHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHUIO K OINPEICIEHHOMY
KJaccy/Tpynmne COCIMHEHUHM, JaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
HomeHknarype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HAa3BAHUS MJI OTACIIBHBIX
NpeACTAaBUTENIC OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOJIYOJ, TIULEPHUH,
ATWJICHIJIMKONb, (GeHos, (QopMaibIerujl, aneTaablerujl, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsSA, OJICMHOBAsA, MAJIbMUTUHOBAs KUCIIOTHI,
[VIMLMH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHWII, U30IPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUe);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEAENsATh BHUJ XHWMHUYECKOW CBS3U B
OpraHUYEeCKUX COCIMHEHMSIX (KOBAJICHTHAass M HWOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJOXKECHHUS TEOPUU CTPOCHUS
opranunveckux BemectB A. M. BytnepoBa juist 00bsiICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nUecKne W XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB: aJKAHOB, LIUKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKWHOB, apOMAaTUYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOXKHBIX 3PUPOB, )KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, AMHUHOKHCIIOT, O€JIKOB, YTJe€BOJOB (MOHO-, /M- W TOJHCAXapHIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYID  CBSI3b ~ MEXKAY  HUMH  ypaBHECHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIUl C MCHOJIB30BAHUEM CTPYKTYPHBIX
bopmyr;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUNA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIIUSIHUSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOIOPOJIHOTO
CeIpbsi  (HeTh, NPUPOIAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTku u
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX
METO/IaxX MO3HaHUs — HaOJIIOJEHUH, U3MEPEHUHU, MOJEIUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHUS MIPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTETILHON JIESITEIbHOCTA — AaHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3ALINIO, BBIABICHUE MPUYUHHO-CIEACTBEHHBIX CBA3€U — JJISI U3yUYEHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEaAKIIi;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBSI3bh XUMUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0ojee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO E€IMHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHUS MO OPTraHWYECKONW XUMHUU ISl OOBSICHEHHS WU
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO.LY;

chOpMUPOBAHHOCTh YMEHMI: TPOBOJAUTH PACUETBl 1O XHUMHUYECKUM
dbopMynamM U ypaBHCHHUSIM XUMHUYECKHUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UICCKUX
BeMMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKIACHUIO XUMUYECKON
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJIyKTaM CrOpaHus, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH
C TO3UIMUA  DKOJOTUYECKONW  O€30MmacHOCTH  TMOCIEACTBUSL  OBITOBOM U
IPOU3BOJICTBEHHOM JIEATEILHOCTH 4YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoin



BEIIECTB, HCIOIb30BaTh MOJYUYEHHBIE 3HAHUS JUIsl IPUHATHS TPAMOTHBIX PEIICHUN
npo0JeM B CUTYaIUsIX, CBSI3aHHBIX C XUMUEHH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaAMOCTOSITENIbHO TUIAHUPOBAaTh W TMPOBOAWTH
XUMHUYECKUNA OSKCTIEpUMEHT (TOJIy4YeHHEe W HU3YYeHHE CBOWCTB OPraHUYECKHX
BEIIECTB, KAaYECTBEHHbIE PEAKIUU YIJEBOAOPOJOB pPA3NUYHBIX KIACCOB U
KHCJIOPOJICO/IEPKALUX OPraHUYECKUX BEIIECTB, PEIIEHUE SKCIEPUMEHTAIbHBIX
3ajja4 10 PACIO3HABAHMIO OPTraHUYECKUX BEIIECTB) C COONIOIEHHEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O0OpPYJOBaHUEM,
dopMynupoBaTh 1ETb HWCCIEIOBaHHS, TNPEACTABIATh B pPA3NIUYHONU Qopme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHUM:

co0uro1aTh MpaBUiIa SKOJOTHUYECKU LIEIeCO00pa3HOro MOBEACHHUS B OBITY U
TPYAOBON NEATEIHHOCTH B LEISAX COXPAHEHUS CBOETO 3/0POBbS, OKpY)KaroIien
IPUPOTHON CPEbl M JOCTHKEHUS €€ YCTOWIMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JEWCTBUS Ha >KUBbIE OPraHU3MbI
OTIpeIeNIEHHBIX OPraHMYECKUX BEIIECTB, MOHMUMas cMbIc rmokazatens [1JIK;

aHAJIM3UPOBATh 11E€TIECO0OPA3HOCTh MPUMEHEHHsI OPTaHMYECKHX BEIIECTB B
IPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIEHHS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTH
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