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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamMMa mo XMMHUU Ha YPOBHE CpPEIHEro 001mero oOpa3oBaHUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
benepanbHOi 00pa3zoBaTEIBLHOM MIporpaMMbl cpeaHero ooiiero oopazoBanus(DOIl
COOQO), mpencrasinenHbix B dDenepalibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
craunapre COO, c¢ yuérom Konnenumu mnpenogaBaHus ydeOHOro mpeaMmeTa
«Xumus» B 00pazoBaTeNbHBIX opraHu3anusx Poccuiickoit  deneparuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUH
«Ctpareruu pa3Butusi Bocnutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIIIyOJIEHHOTO H3y4eHMsI 3aHMMaeT BaKHOE MECTO B
CHCTEME €CTECTBEHHO-HayqHOTr0 oOpa3oBanus yuamuxcsa 10-11 knaccos.M3yuenue
npeaMeTa, peaqu3yeMoe B YyCJIOBUSX Aud@PepeHIMpOBaHHOIO, MNPOPUIBLHOTO
oOydeHHs, MPU3BAHO OOECHEYUTHh OO0IICO0Pa30BATEIBHYI0 M OOIICKYJIBTYPHYIO
MOJITOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAUMYIO Uil afalTaliud uX K OBICTPO
MEHSIOIIMMCS YCJIOBUSM KU3HU B COIUYME, a TAKXKE JIJI MIPOJIOJDKEHUS O0yYEeHHUS
B OpraHU3aNMsIX NMPO(ECCHOHATHLHOTO 00pa30BaHUs, B KOTOPHIX XHMHS SIBISCTCS
OJTHOM M3 MTPUOPUTETHBIX JUCITUTIIHH.

B nporpamme 1o XuUMUM Ha3HaueHHE TNpeaMeTra «XUMHS» TOJIydaeT
noJpoOHYI0  WHTEPHPETAUI0 B  COOTBETCTBUHM C  OCHOBOIIOJIAraroIIMMHU
nonoxenusimu GI'OC COO o B3anuMOOOYCIOBIECHHOCTH IE€JIEeH, COAEp:KaHUS,
pe3yiapTaToB OOy4YeHHS W TpeOOBaHHMM K YPOBHIO IOJATOTOBKH BBIMTYCKHUKOB.
CBHUACTEILCTBOM TOMY SIBJISIIOTCS CIEAYIOIIME BBITIOJHIEMBIC TPOTPAMMOM TIO
XUMUU QYHKIIUN:

e HMHPOPMAIIMOHHO-METOJIMYECKAsI, pealu3alus KOTOpoil obecreurnBaeTt
MOJIyYeHHE TPEICTaBICHUS O IIeNSIX, COACp)KaHWU, OOIIEeH CTpaTeruu
oOy4eHHMS, BOCITUTAHUS U PA3BUTHS 00YUAIOMINXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO TPODHUIIS;

e OpraHMU3aIMOHHO-TIIAHUPYIOIIAS, KOTOpast npeaycMaTpuBaeT
ompesesieHre: TPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCIEAOBATEIbHOCTH
U3y4YeHHUs] Y4eOHOro MaTepHalia, KOJUYECTBEHHBIX M KAaYECTBEHHBIX €Tr0
XapaKTepUCTHK; MOAX0A0B K (OPMHUPOBAHUIO COJAEP)KATEIHHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTeIbHBIX JTOCTMKCHHH OOyYaroIMXcs B
paMKax WTOTOBOW arrectaniuud B (OpME EAUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHH.

[Tporpamma aiist yriryOn€HHOTO U3YYCHHS XUMHH:

e yCTaHaBIMBAaeT WHBAPHMAHTHOE MPEIMETHOE COep)aHHe, 00sI3aTeTbHOE
JUTSI U3YyYCHHUS B PaMKax OTACIBHBIX MPOQHIICH, TpeaycMaTpuBaeT



pacupeneneHue W CTPYKTYPHUPOBAaHHE €ro I0 KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JaéT MPUMEPHOE PACHpPEAEICHUE Y4EeOHOrO0 BPEMEHH, PEKOMEHIYEMOTrO IS
M3YUYCHHUS OTACIIbHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TMOCJIEAOBATENbHOCTh HM3YYEHHUS Y4eOHOTro
MaTepuasia ¢ y4€TOM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBSI3EH;

e AT METOJMYECKYIO MHTEPIIPETALMIO LENEeH U 3a7a4 U3yYeHUs IpeaIMeTa
Ha yriayOJI€HHOM YPOBHE C YUYETOM COBPEMEHHBIX PUOPUTETOB B CHCTEME
cpenHero oOmiero o0Opa3oBaHUsA, COJEPKATEIBHON XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesbHOMN
POrpaMMBbl CpPEIHETO 00111€ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKK€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENIBHBIX  JIEUCTBUN  OOydYaromerocss IO OCBOEHUIO
COJIep KaHMs IIPEeIMETa.

[To Bcem Ha3BaHHBIM MO3HIUSAM B IPOTpaMMeE 10 XMMHH NPETyCMOTPEHA
IIPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus. 3a mpejeaMi YCTaHOBIEHHOM MPOrpaMMON 10 XUMUU 0053aTeIbHOM
(MHBapHaHTHOM) COCTaBISIONICH COJEPKaHUS YYEOHOro TMpeaMeTa «XUMUSDY
0CTaéTcsi BO3MOKHOCTh BbIOOpA €ro BapHMaTHBHOW COCTABJIAIOIIEH, KOTOpas JOJKHA
OTIPE/IEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO POl 00ydeHHUS.
B coorBercTtBHM ¢ KoHUeNnTyaidbHbIMH moJoxeHusMu PI'OC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOr0 M yIIIyOJEHHOIO YpOBHEM B CHUCTEME
mudpepeHIUpoBaHHOTO O0YUYEHHsSI Ha YPOBHE CpelHEero o01iero oopa3oBaHus
XUMHUSI Ha YpOBHE YINIyOJEHHOTO W3Yy4YCHHS HAMpaBlIeH Ha pealn3aliuio
MIPEEMCTBEHHOCTH C TOCIEAYOIIKUM 3TAIOM MOIYYEHHS] XUMUYECKOTO 00pa30oBaHus
B paMKax M3y4YeHUs CIEIUaIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX
JUCLUIUIMH B By3aX U OPTaHU3aLUSAX CPEIHErO MPOPECCUOHAIBHOIO 00pa30BaHMsl.
B sToM cBA3M n3yueHue npeamera « XuMHUs» OpUEHTUPOBAHO ITPEUMYILIECTBEHHO Ha
paciipeHre U yriyOJieHue TeOpEeTUYECKOW U MPAKTUYECKOW MOATrOTOBKHU
oOyyJaroumxcsi, BIOpAaBIIMX ONpEeAENEHHbIN Npoduiab 00ydeHHs, B TOM YHUCIE C
MEPCIEKTUBON MOCIEAYIONIETrO MOJYyYEHUs XUMUYECKOr0o 00pa3oBaHus B
opranuzanusx npodeccuoHanpHoro odpasoBanus. Hapsay ¢ stum, B cBere
tpeboBanniit ®I'OC COO k mnaHUpyeMbIM pe3ysibTaTaM OCBOCHHUS (eaepanibHON
o0pa3oBaTeabHOM MTPOTrpaMMBbI CPETHETO 00111ero 00pa30BaHus U3YUCHHE ITPeIMETa
«XuMUSD» OPUEHTUPOBAHO TAKKE HA PEIICHUE 3a/ad BOCIUTAHUS U COLUATIBLHOTO
pa3BuUTHS OO0ydJaIMXcs, Ha (QOPMUPOBAHWE Yy HUX OOIICHHTEIICKTYaTbHBIX
YMEHHUM, YMEHHI paloHaIn3alui y4eOHOTro Tpyna U OOOOHIEHHBIX CIIOCOOOB
JEeSATETbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HaIPEIMETHBIN XapaKTep.



CocTaBnsiomuMy mpeaMera «XUMHsS» Ha YpPOBHE YIiayOJIEHHOTO U3y4EHUs
ABIIAIOTCS  yriiyOsn€HHblE Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuyeckas XuMmusy». [Ipu onpeneneHnu noaxon0B K 0TOOPY U CTPYKTYpHOM
OpraHM3alMM COJEPKaHUS 3TUX KypPCOB B IPOrpaMMe 110 XUMHUH 32 OCHOBY TPUHSATHI
nonoxenuss PI'OC COO o paznmuuusx 0a30BOro U yriayOJEHHOTO YpOBHEW H3yUEHHUS
npenMera.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xuMmus» U «OOwmas u
HEOpPraHWYeCKass XHUMHS» COCTaBIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUA H
YMEHHMH, OTHOCALIMXCA K 0a30BOMYy YpPOBHIO M3Y4EHHMs NpeAMETa. JDTa CHCTEMaA
3HaHUU TIOJyYyaeT OIpeAENEHHOE TEOPETUUECKOE JAOIOJHEHUE, I03BOJISIOLIEE
OCO3HAaHHO OCBOMTH CYIIIECTBEHHO OOIBIINN 00BEM (DaKTOIOTHUECKOTO MaTepuaia.
Tak, Ha yrayOn€HHOM ypOBHE H3Yy4YeHHs MpeaMeTa oOecreueHa BO3MOXHOCTH
3HAYUTEIBHOTO YBENUYCHUS 00bEMA 3HAHUN O XUMUIECKHUX AIIEMEHTaX U CBOUCTBAX UX
COEIMHEHUI Ha OCHOBE PACLIMPEHUS M YIiayOJeHUs NpPEICTaBICHUN O CTPOCHUU
BEIIECTBA, XUMHYECKOM CBA3M M 3aKOHOMEPHOCTSAX IPOTEKAHUS pPEaKIHi,
paccMaTpuBaeMbIX C TOYKH 3PEHHS XUMUYECKOW KHHETHKA W TEPMOIMHAMMKH.
W3ydyenne mnepuoguveckoro 3akoHa u llepmonnyeckoil CHCTEMBbl XUMHUYECKUX
AJIEMEHTOB 0a3upyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUECKUX MPEACTABICHUSIX
O CTPOEGHMH aToMa. XHUMHUYECKass CBSI3b OOBSICHAETCA C TOYKH 3pPEHHUs
HHEPreTUUECKUX U3MEHEHUH npu €€ 00pa30BaHUU U PAa3pPyIICHUH, a TAKXKE C TOUKU
3peHusi MexaHu3MoB €€ oOpazoBaHus. M3yueHWE THUIMOB PEAKIMI TOTOIHICTCS
dopMupoBaHHEM TPEACTABICHUH 00 JIEKTPOXMMHUYECKUX TpoIeccax u
AJIEKTPOJIN3€E PaCIJIaBOB U PaCTBOPOB BelIECTB. B Kypce opraHnueckoi XuMuu npu
PacCMOTPEHUH PEaKIMOHHON CIOCOOHOCTH COEAMHEHUN ynemnsieTcss ocoloe
BHUMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKyJIaX ¥ MEXaHU3Max peakinii.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJEPKAHUE KYPCOB XUMHUHU YTIIyOJIEHHOTO
YPOBHS U3y4€HUS JJIs KJIACCOB OIpeeEHHOro npoduis (r1aBHbIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep IOMOJHEHUN K OOIlel cUcTeMe MPEeIMETHBIX 3HaHMI)
OKa3bIBAIOT BIMSHUE CMEXKHBIE TpPEAMETHl. Tak, Hampumep, B COACPKAHHUU
npeaMeTa JUisl KJIIaCCOB XUMMKO-(PU3UUECKOro npoduiis 60abp110€ 3HaUYeHuEe OyayT
UMETh JIEMEHTHI yueOHOro MaTepuaa rno oomen xumuu. [Ipu uzyuenuu npeamera
B JIaHHOM ClIy4yae akLeHT OyJIeT cledaH Ha OOIIHOCTh METOJOB MO3HaHWUS,
OOIIHOCTH 3aKOHOB U TEOPHIl B XUMHH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPUs
(MonexynspHas Teopusi B GU3HKE), 3aKOHBI COXPaHEHUSI MACChl U YHEPTHH, 3aKOHBI
TEPMOANHAMMKH, IEKTPOJIN3a, IPEICTABICHHS O CTPOCHUU BEUIECTB U APYTOE.

B 10 xe Bpems B coaepkaHMM TpeAMeTa IJs KIACCOB XHWMHKO-
Oouonoruueckoro npoguis OoNbIIKMK yIenbHbIH Bec OyAeT MMETh OpraHuyecKas
xumus. B 3ToM cirydae npegocTaBisieTcsi BO3MOXKHOCTD [ 00Jiee 00CTOSTEILHOTO



PaccCMOTPEHMSI XUMUYECKOM OPraHU3aluy KIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKUE CTPYKTYpPHBIE KOMIIOHEHTBI, Kak
JUNUIBI, OETIKU, YTIEBO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aToM 3HaHMs O
COCTABE M CBOMCTBAX MPEIACTABUTEIIEH OCHOBHBIX KJIACCOB OPTAaHMUYECKUX BEIICCTB
CIIy’KaT OCHOBOM Ui M3YYEeHHsI CYIIHOCTH MPOIECCOB (DOTOCHHTE3a, ABIXAHUSA,
MULIEBAPEHUS.

B mnnane ¢QopmupoBaHMs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHMS
0OIIEHayYHBIX METOJIOB ITO3HAHUS U OIBITa IPAKTUYECKOTO TPUMEHEHUST HAYYHBIX
3HaHUU H3y4YeHHE MpeaMeTa «XUMHsS» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXKIPEAMETHBIX CBA3SX C YYEOHBIMU MpEAMETaMH, BXOISAIMIMMHU B COCTaB
npenaMeTHbIX obmacteit «EcTecTBeHHO-HAy4yHBIE MpeaMeTh», «MaTemaThka Hu
uHpopMaTuka» u «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3ydenun yueOHOro npeamera « XMMus Ha yriryOlI€HHOM YpOBHE TaKkKe, Kak
Ha YpOBHE OCHOBHOTO W CpeaHero ooOiiero odopa3zoBaHus (Ha 0a30BOM YpOBHE),
3a/layeil MEepBOCTEIIEHHOM 3HAYMMOCTH ABIIAETCS (POPMUPOBAHHE OCHOB HAYKH
XUMHH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOM JAESITEIbHOCTU
YeJIOBEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpBI. Pernienue 31oil 3axaun Ha
yIIIyOJIEHHOM YPOBHE HW3Y4YEHHUSl MpeaMeTa MPEANoJiaraeT pealn3aluio TaKuX
LeJieH, Kak:

e (opmupoBaHHE MPEACTABICHUN: O MaTepualbHOM E€IUHCTBE MHUpa,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJIEHUM IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecredeHuu
YCTOMYMBOIO  Pa3BUTHUsSI  YEJIOBEYECTBA: B  pELIEHUU  MpoOiieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3IaHUHA HOBBIX MaT€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCrevYeHnr PalMOHAIBHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYpbl UEJIOBEKA, a TAKXKE€ IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U IPUPOIHOM cpene;

e OCBOCHME CHCTEMBl 3HAHHM, JEXKAIMX B OCHOBE XHMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (QyHAaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX ITPEICTABICHUU O
CTPOEGHHMU BEIIECTBA HAa pa3HbIX YpPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHWsS XWMHUYECKHX PpEeaKIHil, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMaX, 00 00IuX
Hay4HbIX IPUHLHUIIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHue y oOyJaromuxcs OCO3HaHHOTO NOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAaHUU 11 OOBSCHEHUS
KIIFOYEBBIX MJIEH M MPOOJIEM COBPEMEHHOW XMMHH, AJIi OOBSICHEHHS U



IIPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO NIPUPOAY;
IPaMOTHOTO peieHus mpo0JieM, CBSI3aHHbIX C XUMUEH, IPOTHO3UPOBAHUS,
aHaJIM3a U OLEHKHU C MO3UIINI IKOJIOTHYECKOM 0€30MacHOCTH MOCIEICTBHMA
OBITOBOII M TMPOU3BOJCTBEHHON JACSATEIBHOCTU YEJIIOBEKAa, CBSI3AHHOW C
XUMHYECKUM MPOU3BOICTBOM, NCIIOJIb30BAaHUEM U NEPEPabOTKOMN BEIIECTB;
yri1yOseHue MpeCcTaBIeHUI 0 HAyYHbIX METOIaX O3HAHMSA, HEOOXOAUMBIX IS
NpUOOpPETEHUsI YMEHUN OPHUEHTHPOBATHCS B MUPE BEIECTB U OOBICHEHUS
XMMHUYECKUX SBJICHUM, UMEIOLIMX MECTO B IPUPOJEC, B MNPAKTUUYECKOU
NEATEIBHOCTHA U IIOBCETHEBHOW JKU3HMU.

B mnnane peanuzanuu MEepBOOYEPEAHBIX BOCHUTATEIBHBIX U PA3BUBAIOIINX
(GYHKIUNA TIETOCTHOM CHCTEMBI CPETHETro OOIero oOpa3oBaHUS MPU N3YUCHHUH
npeaMeTa  «XUMHs» Ha  yIIyOJEHHOM YpOBHE OCOOYI0  aKTyaJbHOCTh
IpUOOPETAIOT TaKKe 1SN U 3a7a4u, Kak:

BOCIIUTAHUE YOEKIEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MTPHUPOJIBI,
YBOKEHUS K TMPOIECCY TBOpPUECTBA B O00JIACTH TEOPETUUYCCKUX U
MPUKJIAIHBIX HCCIICIOBAHUNA B XHMHH, (OPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TMO3HAHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJII0O M  CaMOBOCIHMTAHUIO  HAa  OCHOBE  YCBOCHUS
00111eueT0OBEYECKUX 1IECHHOCTEH;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTe oOywatonuxcsi, (HOPMUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOIIEHUS K CcamMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCIEUTHON MpodecCHOoHaIBHON U OOLIECTBEHHOH JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpoBaHHEe yMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBhI, TPUOOPETEHUE OMBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUUECKOUN AEITEIHHOCTH.

OO11ee YnCI0 9acoB, MPEAYCMOTPEHHBIX JIJI U3yUCHUS XHUMUU Ha yriyOJeHHOM
YpOBHE cpeaHero odiero oopazoBanus, coctaiseT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 vaca (3 yaca B Hezieno).



COIEPKAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUHU.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, TIPEICTABIIEHUE O MHOTOO0pa3uun
OPTraHUYECKUX COCAUHCHUM.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YXAEHHOE
COCTOsIHUA. BajieHTHbIE BO3MOXKHOCTHM aroMa yriiepoia. XUMHUYECKasi CBSI3b B
OpTraHUYECKUX COCTMHEHUSX. TUIbI TMOpUAN3AIINKY aTOMHBIX OpOUTAalIel yriiepoja.
Mexanusmbl  00pa3oBaHMsl KOBAJCHTHOW CBsi3u (OOMEHHBIH U JIOHOPHO-
aKIENTOPHBIN). THUIBI TEpeKphIBaHUS ATOMHBIX oOpOuTanel, G- U T-CBA3M.
OnuHapHasi, 1BOMHAs U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJIEKyJax
opraHuueckux BemlecTB. l[loHsiTHE O CBOOOJHOM pajukane, HykjIecopuiae u
anexTpodue.

Teopus cTpoeHHMsi OpraHudeckux coeauHeHnit A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX CcoeAuHEHU. MOJNeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CrpyktypHble (OpMysbl pa3IMYHBIX BHJOB: pPa3BEPHYTasl, COKpaliEéHHasd,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHAYKTUBHBIN U
ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o kinaccuuKauu OpraHUYecKux BemiecTB. llonsTue o
dbyHKIMoHaMBHOM Tpyte. 'omonorus. 'omonornueckue psasl. CucremaTuyeckas
HOMeHKIatypa opranuueckux coeauHeHnid (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(UKALMS OpraHUYecKuX peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB WU WX MPEBPAILCHUIN:
O3HaKOMJIEHUE C 00pa3ilaMu OPraHUuYECKUX BEIIECTB U MaTepUaiaMu Ha UX OCHOBE,
OTIBITHI TI0 TIPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHUM (ILUIABJICHUE,
oOyriMBaHWEe W TOPEHUE), KOHCTPYHUPOBAHHE MOJENEH MOJEKYJT OpPraHuYeCKUX
BEILIECTB.

YriaeBoaopoasbl.

Anxanpl. 'omomornueckuii psj ankaHoB, oOmias ¢popMyia, HOMEHKIATypa U
U30MepHs. DIICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ aJKaHOB, Sp°-
rudpuau3anms aTOMHBIX OpOuTanel yriepona, G-cBA3b. DU3MUYECKHE CBOWCTBA
AJIKaHOB.



XUMUYECKUE CBOWMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, W30MEpU3aluH,
JNETUAPUPOBAHMS, LUKIN3ALMK, TUPOJIN3a, KpeKuHra, ropenus. [IpencraBnenue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B npupoje. CiocoObl MOMydYeHUs U TPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mmas ¢hopmysa, HOMEHKIATypa U uzoMepus. OcoOeHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPOIIaH, IUKIOOYTaH) U OOBIYHBIX
(IIMKJIOTIEHTAaH, [IUKJIOTEKCaH) NUKI0aKaHOB. CIOCOOBI MOyYeHUsI U MPUMEHEHUE
MKJIOAJIKaHOB.

Anxensl. ['oMoyioruueckuii psii aakeHoB, obOmas (Gopmyia, HOMEHKIATYpA.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII AIKEHOB, SP>-TrHOpUIM3aLs
aTOMHBIX OopOuTanei yriepoja, o- U m-cBsi3u. CTpyKTypHass U TeoMeTpuyecKas
(umc-tpanc-) uzomepusi. PuU3nyecKre CBOMCTBA aIKEHOB. XMMUYECKHE CBOMCTBA:
peakuMy IPUCOEIUHEHMS, 3aMEUICHUS B (-TIOJIOKEHHE IIPU JIBOWHOW CBS3H,
noauMepu3anuu U okucienus. [lpasnno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JBOIHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE aJTKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHSI 1 XUMUYECKUX CBOWCTB
COTIPSKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lonumepuzanus conpsxEHHbIX
nueHoB. CriocoObl OTYy4YEHUs U MPUMEHEHUE aJIKa/IUEHOB.

Ankunbl. ['oMonorudeckuii psijy akuHOB, oO1as (GpopMyia, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ AJIKMHOB, SP-
ruOpuan3anysi aTOMHbBIX opOuTanei yriaepona. dusnueckue CBONCTBA aJIKUHOB.
XVWMHYECKHE CBOMCTBA: peaKIMU IPUCOECTUHEHUS, TUMEPU3ALIUY U TPUMEPU3ALUH,
OKHcIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINUX KOHIEBYIO TPOWHYIO CBS3b.
KadecTBeHHbIe peakuuu Ha TPOWHYIO CBsI3b. CrOCcOObI MOJyYEHHs] U IPUMEHEHUE
AJIKUHOB.

ApomMartuyeckue yriaeBoaopoasl (apeHsl). ['omonoruueckuil psii apeHoB,
oOutast popmyia, HOMEHKIIaTypa U M30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH30ma. PU3NYEeCKHe CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMM 3aMeUIEHUSI B O€H30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM pPaJuKalle, PEAKLUUU NIPUCOCAUHEHUS, OKHUCIECHHE TI'OMOJIOTOB
oenzomna. IlpeacraBinenne 00 OpPUEHTUPYIOIIEM JCHUCTBUU 3aMECTHUTENCH B
OCH30JIbHOM KOJIbLIE Ha TpUMEpe aJIKWIbHBIX paJUKalIoB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIbI, aTOMOB TalloreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuzanus ctupona. CrnocoObl MOIyYeHUS U
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOAOPOAOB.

[Tpupoausiii Ta3. [lonytaeie HedTsHBIC Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
KamenHblIi1 yroiabs v npoayKThl ero nepepadotku. CrnocoObl nepepaboTku HEPTH:



MEepPEroHKa, KPEKUHT (TEPMUYECKUN, KATAIMUTHUECKHI), pUu(GOPMUHT, THUPOIIHU3.
[IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHUE B POMBIIIIIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIy pa3IMUHBIMM KJIaCCaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TajOTCHIPOU3BOIHBIX YTIJIEBOJOPOIOB. Peakiuu
3aMEIIEHUs] TajoreHa Ha THAPOKCOTPYNNYy, HUTPOTPYIIy, [HMAHOTPYIIILY,
aMmuHorpynmy. JlelicTBe Ha TaJIOT€HIIPOM3BOJIHBIC BOJHOTO M CIIMPTOBOTO
pactBopa miénoun. B3anMojelcTBUe NUrajoreHajlKaHOB ¢ MarHueM U ITMHKOM.
[TousiTne 0 METAJJIOOPTaHUYECKUX COCMHEHUSIX. Ucnonb3oBanue
rajJjOreHIPOU3BOJIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3C
OpraHUYECKUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METOJIbI M3y4YCeHHUS BEIIECTB W HUX IPEBpaIlCHUI:
n3yueHue (U3NYECKUX CBOMCTB YTJIEBOJOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii  yrieBoJOpOJOB Pa3IMUYHBIX KIacCOB (0OeclBEeYMBAHUE OPOMHOM WIIH
HMOJHON BOJBI, pacTBOpa MEpMaHTaHaTa KaJlus, B3aUMOJICHCTBUE alleTWICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy>KeHHUE
yTJIepo/ia ¥ BOAOPOJA B OPraHMUECKUX BEIIECTBAX, [TOJIYUYCHHUE 3TUIICHA U U3YUYCHHE
€ro CBOWCTB, 03HaKoMJIeHHEe ¢ KosuiekiusaMu «HepTe» u «Yromwsy, ¢ oOpasnamu
MJACTMACC, Kay4dyKOB M PE3WHBI, MOJCIMPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U
rajOreHNPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsiopoacoaep:kaniue opranudeckKue coeuHeHusl.

[IpenenvHbie onHOaTOMHBIE cnupThl. CTpoeHHe MOJEKynl (Ha mpuMmepe
MeTaHola W J3TaHoja). ['omonormueckuid psa, odOmwas Gopmynia, H30MEpPHs,
HOMEHKJaTypa U  kiaccupukamus. @DU3HMYECKHE CBOMCTBA  MPEEIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoAOpOAHBIE CBS3M MEXAYy MOJEKYJaMH CIUPTOB.
XHWMUYECKHE CBOWCTBA: pEaKUMH 3aMELICHUs, ACruApaTaluu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHWUYECKUMHU W  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauectBeHHast peakiusi Ha OTHOATOMHBIE CITUPTHI. J[€fiCTBUE 3TaHOAa U METAHOJA
Ha opranu3M uenoBeka. CrocoObl TOJy4YEHHS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa B u3oMepus. OcoOeHHOCTH (PUBHYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaTOMHbIE CIIUPTHI — STUIICHIIIMKOIb U TIULepUuH. OU3nNuecKkue u
XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEILICHH S, B3AUMOICCTBUE C OPraHUYECKUMU U
HEOpPraHMYEeCKUMHU KUCIIOTaMH, KaueCTBEHHAs PEaKIIMs Ha MHOTOATOMHBIE CITUPTHI.
[Ipencrapiienne o MexaHU3Me peakuii HyKIeo(UIbHOTOo 3aMelieHus. JleiicTBre Ha

opranu3m yenoBeka. CrocoObl MOTy4YeHUS M TMPUMEHEHHWE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIUSHHUE THUJPOKCOTPYIIbI U
O6enzonbpHOTO simpa. Dusnueckue cBoicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB (enona. KauecTBennsie peakuuu Ha (eHosn. TOKCHYHOCTH (peHona.
CrniocoObl ostydenust u npuMeHenue penona. Genonpopmanbaeruanas cMoa.

KapOonusibHbIe COETUHEHHS — abJACTHABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW Trpymmbl. ['OMonoOruyeckue psapl ajlbJEerHaA0B U KETOHOB, 0OIIas
dopmyrna, muzoMepusi U HOMEHKJIaTypa. (DuU3MUECKHE CBOWCTBA albJIETUIOB U
KETOHOB. XMMHYECKHE CBOMCTBA aIbJAECTHIOB U KETOHOB: PEAKIIUU TPUCOETNHEHU.
OkuclieHHe albJIeTH/IOB, KAayeCTBEHHbIE peakiuuu Ha anpiaeruabl. CrocoObl
MOJIyYEHUS] U IPUMEHEHHUE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE TIPEACIIbHBIE KAPOOHOBBIE KHCIOThI. OCOOCHHOCTH CTPOCHHMS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepust u HoMeHKIatypa. Pu3nuecKkue CBOCTBA
OJTHOOCHOBHBIX TMpEAETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi STepUPUKALNUA, PEAKIUU C Y4aCTUEM YIJIEBOJOPOJHOTO pajuKana.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHCIOTHL. [loHSATHE O NPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMNPENETbHBIX M apOMATUYECKUX KApOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJICUHOBASA, JUHOJEBAA,
JuHOoIeH08as KUCIOThl. CocoObI OTyYEeHHs] U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxsble 3¢upsl. ['omonormueckuid psa, ooOmas Qgopmyna, U30Mepus Hu
HOMEHK/IaTypa. PU3NYECKUE W XUMUYECKHE CBOMCTBA: THUIPOJIA3 B KHUCIOH H
HICIIOYHOU CpeIe.

Kupsl. Ctpoenue, pusndeckre 1 XUMUYECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U 11enouHo cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIMX OCTATKH
HEeTPeIeTbHBIX JKUPHBIX KUCIIOT. JKUphI B IpUpo/Ie.

MpbuT4 Kak COJIM BRICIIUX KapOOHOBBIX KHUCJIOT, MX MotoIIee aeicTBre. O0tmast

XapakTepucThKa yrieBojoB. Knaccudukamus yrieBoaoB (MOHO-, AH-

U TonMcaxapujipl). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, TajlakTo3a, puodo3a,
ne30kcupu6o03a. Pu3nuecKkre CBOMCTBA M HAXOXJCHHE B MpHpoje. DPOTOCHHTES.
XUMHYECKHUE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJIETHUIHOU
IpyII, CIOUPTOBOE W MOJIOYHOKHCIIOE OpokeHue. [IpuMmeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIBHOCTH OpraHu3mMa. Jucaxapupl: caxapos3a, MajabTo3a U
nakTo3a. BoccraHaBiMBarmye U HEBOCCTAHABIUBAIOIINUE AUcaxapuabl. ['uapommns
nucaxapunoB. Haxoxnenue B mpupojie U npumeHnenue. [lomucaxapuabl: Kpaxmall,
INIMKOTeH U 1eiumoio3a. CTpoeHue MakKpoOMOJIEKYJl Kpaxmala, TJIMKOTeHa U
neunosio3bl.  du3nyeckue CBOWCTBA KpaxMala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBA Kpaxmalia: THAPOJIM3, KauyeCTBEHHAs peakius C HOJ0M. XHUMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydeHUe >PHUpoB Letoa03bl. [loHsTHe 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BEUIECTB W HUX MPEBpAILCHUI:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHCJIEHHE 3THJIOBOTO CIHUPTA B AJIbJETH]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), KAaYE€CTBEHHBIE pPEAKIMU Ha ajdbJeruibl (C TUAPOKCUIOM
auammuHcepeopa(l) u ruapokcugom meau(ll)), peakuus ramiepuHa ¢ TUAPOKCUIOM
meau(Il), xuMudeckrue CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJICUCTBHE
pacTBopa ritoko3sl ¢ ruapokcuaoM menu(ll), B3aumoneiicTBue kpaxmania ¢ HOJ0M,
pEIIeHNe AKCIEPUMEHTATBHBIX 3a1a4 mo TemaMm «CrupTel ¥ (HEHOIBD»,
«Kapb6onoBbie KUCIOTHI. CIIOXKHBIE 3QUPB.

A30TcCoep:Kanue OpraHudecKue CoeJuHeHUsl.

AMMHBI — OpraHMYecKue Mpou3BOAHbIE amMmMuaka. Knaccudukanus aMuHOB:
anudaTuyecKue W apoMaTUYECKHE; TEPBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Crtpoenue mosiekyn, obmas dopmylia, U30MepHUsi, HOMEHKIATypa U (PU3NUECKUe
cBoMCTBAa. XMMHUYECKOE CBOMCTBA alnM(aTHueCKMX aMHUHOB: OCHOBHBIE CBOMICTBA,
ANKWINPOBAHHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C a30THUCTOW KHCIOTOM.
Conu anKuiiaMMOHHUSL.

AHWIVH — MPeICTaBUTEIb aMUHOB apOMaTU4ecKoro psjaa. CTpoeHue aHWJIMHA.
B3anMHOe BiMsHME TPy aroMOB B MoJekyjie aHuiauHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWInHA. KauecTBeHHBbIE peakuuu Ha aHWIMH. CrocoOb
MOJIY4YeHUs] U TpUMEHEeHHe anudarndeckux aMuHoB. llonydyeHue aHwinHa u3
HUTPOOEH301a.

AmuHokucoTel. HoMeHknaTypa u uzomepusi. OTAenbHbIe TPEACTABUTENH O
AMUHOKHUCJIOT:  TJUUMH, ajaHuH. DuU3NYEeCKHe CBOICTBA  aMHHOKHUCIIOT.
XWUMHUYECKHE CBOMCTBA AaMHUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHUN, peakuus TMOJUKOHJICHCAIluK, o0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHuEe aMMHOKUCIOT. CHHTE3 U TUAPOIIU3 MENTUIOB.

benkun kak npupoansie monumepsl. IlepBuuHasi, BTOpUYHAs U TPETUYHAA
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBA OEIKOB: THUAPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIUU Ha OEJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUS BEIIECTB U UX MPEBPALICHUIL:
pacTBopeHre OETKOB B BOJIE, JCHATypalusi OCJIKOB NMpPHU HArpeBaHWU, I[BETHHIE
peakimu Ha O€JKU, pelieHre dKCIEPUMEHTAIBHBIX 3a/lad 10 TeMaM
«A3oTcoaepKalire OpraHudecKre COeTUHEHUs» U «Pacro3HaBaHUe OPraHUYECKUX
COCIMHEHU.

BbicokoMoJieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIEC TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJAMHEHUN: MOHOMEp,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIluU, CPEAHSS MOJIEKYJIIpHast



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUU —
NOJIMMEPU3ALNS U TTOJMKOHCHCALIHS.

[Tonmumepuble wmatepuanbl. [lmacTMaccbl  (MOAMATHIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPUJT, TOJUCTUPOJ, TOJUMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
noJidTUIeHTepedTanar). Y Tuinu3anus u nepepadoTka IiacTuka.

DJ1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKH
(OyTaIMEeHOBBIM, XJIOPONPEHOBHIN, U30MPEHOBBIN) U CHJIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIaBCaH ).

[Tomumepst CHEIUAIBHOTO HA3HAYEHUS (Tedpron, KEBJIap,
AIIEKTPOINPOBOISIINE MTOJIUMEPHI, OOpa3iaraeéMbie MOJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPALLCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KayuyyKOB, peElIEHHWE OHKCIEPUMEHTAIbHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

HaxoxneHue MoJIeKyJsipHOM (OpPMYJIbI OPraHUYECKOr0 COEIWHEHHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB, HAX0XK/ICHUE MOJIEKYJIIPHOM
(bopMyJbl OpPraHUYECKOr0 COeIMHEHUs MO Macce (00bEMY) MPOAYKTOB CrOpaHHs, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOIAYKTOB PEAKIMU W/MIU HCXOJHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOU (OPMYJIbl OPraHUYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CHOCOOOB IMOJIYYEHHS, ONPEIEICHUE 10U
BBIX0/1a MMPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBSI3€M IPU U3YYEHUU OPTaHUYECKON XUMHU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIOJIBb30BaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W TMOHSITUM, NPHUHATBIX B OTACNIBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecCTBEHHO-HAYUYHbIE TIOHSTHUS: SBJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPEHHE,
AKCIEPUMEHT, MOJIEb, MOAECIUPOBAHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
DPHEPTreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEILIECTBA, (DU3UYECKUE BEJIMYMHBI, CIUHUIIBI U3MEPEHUS, CKOPOCThb, DHEPTHUS,
macca.

buonorusi: kierka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOdHBIN THI THUTaHUS, OpOKCHHE,
doTocuHTE3, nbIXaHWe, OETKH, YIJIEBOJbI, >KUPBI, HYKICHHOBBIC KHUCIOTHI,
(epMEHTBHI.



Feorpa(bwl: ITOJIE3HBIC HCKOIIACMBIC, TOIIJIMBO.
TexHomnorus: IMUOICBLIC IIPOAYKTBI, OCHOBBI PAIUOHAJIBHOI'O IIUTAHUA,
Moromue cpeacTtBa, MaTcpualibl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifep. XumMudyeckuid anemeHnt. M3oronsl. CtpoeHue
AIIEKTPOHHBIX 00OJIOUEK aTOMOB, KBAaHTOBBIE UHCIIA. DHEPIETUUYECKUE YPOBHH H
nmoaypoBHU. AToMHBIC opOuTanu. Knaccudukarms XuMIIECKUX HJIEMEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SJICKTPOHOB [0 aTOMHBIM — OPOUTAJISM.
DOneKTpOHHBIE KOHPUTYpaIlMK aTOMOB AJIEMEHTOB IEPBOrO—YETBEPTOTO MEPUOOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUHU, BJIECKTPOHHBIE KOH(PUTYpallM HMOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepnognueckuit 3akoH U Ileproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBA3b NEPUOINYECKOrO 3aKOHA U [lepronuecKkor CHUCTEMBI
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHENM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
IPOCTBIX U CJIOXKHBIX BEUIECTB 0 TPYIIaM U NEepuojaM. 3HAUYEHUE MEPHUOAUYECKOTO
3akoHa /[.11. MeHneneena.

XuMu4decKasi CBsI3b. BHUIBI XMMWYECKOM CBS3U: KOBAJICHTHAs, WOHHA,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. JHEPrUs U JIuHA CBA3U. [[0IsIpHOCTH, HATPABIEHHOCTH U
HAChIIAEMOCTh KOBAJIEHTHOW CBsi3U. KparHele cBs3u. BonpoponHas cBs3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEPE COECAMHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

IIpencraBienne 0 KOMIUIEKCHBIX coeAuHEHNAX. COCTaB KOMIIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTHE O KOOPIMHALTMOHHON XUMHH.

BemecTtBa  MONEKYISpHOTO M HEMOJEKYJSPHOIO  CTPOCHMS.  THIbI
KPUCTAINIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucrteMax. Mctuanable pactBopsl. [Ipencrasienue o
KOJUTOUTHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PacCTBOPOB:
MAaccoOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHUYECKUX BEIIeCTB. TpUBUATIbHbBIC
Ha3BaHUs OTAECJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Krnaccudukanys XuMUYecKUX peakivii B HEOPraHMYEeCKOW M OpPraHUYEeCKOM
XUMHH. 3aKOH COXPAaHEHHUS MAaCChl BELIECTB; 3aKOH COXPAHEHUS W NPEBpALCHUS
SHEPTUU MPU XMUMHYECKUX peakiusxX. TermnoBble 3((PEeKThl XUMUUYECKUX PEaKIUu.
TepMoXxUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakinu, e€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB.
I'omoreHHble U reTeporeHHbie peakinu. Katanus u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTHUMBIC peakIuu. XuMU4deckoe paBHoBecue. Koncranrta
XUMUYECKOTO paBHOBecUs. DaKTOpPHI, BIUSIONIUE HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHUS: TeMIepaTypa, JaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peaxiuu. [Tpuanun Jle [larense.

Onektponutuyeckas gucconuainusi. CuibHbIE U CJIa0ble  AJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOJHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpalibHAas,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'mnponms coseit. Peakuyu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHUS.
Okucnurens W BoccTaHOBUTENb. [Ipolecchl OKHUCIEHUST W BOCCTAHOBIICHUS.
Baxnelme OKUCIUTEIW M BOCCTAHOBUTENM. MeTOJ SJEKTpOHHOro OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTANIbHBIE METOJIbI HM3YYEHUs BEIIECTB U WX MPEBPAICHUMN:
pa3lIOKEHUE TIEPOKCHIA BOJOPOJA B MPHUCYTCTBUU KaTaau3aTopa, MOJEIU
KPUCTAUIMYECKUX PEMIETOK, MPOBEICHUE PeaKlMii HOHHOTO OOMEHa, ONpeIeSICHUE
Cpelbl PacTBOPOB C MOMOIIBIO HHAMKATOPOB, HU3YyUYCHHUE BIUSHUS Pa3THUUYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOW pEaKIUu U TOJOKEHUE XHUMHUYECKOTrO
PaBHOBECHSI.

Heoprannyeckast xumusi.

[Tonmoxenne HemeTamioB B [lepuognueckoit cuCTEME XUMUYECKUX JIEMEHTOB
J.. MenneneeBa u 0COOGHHOCTH CTpOEHHUs UX aTOMOB. Du3HUecKue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe Kuciaopoaa, cepbl, hocdopa u
yriepoza).

Bonopon. Ilomyuenue, ¢usmyeckne M XUMHYECKHE CBOWCTBA: PEAKIIUU C
MeTaJlJIaMU U HEMETaJulaM1, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ nipubl. TOMIMBHbBIE
AJIEMEHTHI.

l'anorensl. Haxoxxnenue B mpupojie, COCOOBI MOTy4YeHHs, (PU3UMYECKUE U
XUMUYECKue CBOMCTBA. ["asioreHoBOOpObl. BaxkHeime Kuciopoacoaepxalime
COCIMHEHMsI TajoreHoB. JIabopaTopHbie ¥ MPOMBINIJICHHBIE CITOCOOBI MOTYUYeHUs
rajnoreHoB. [IpyuMeHenre raJloreHoB U UX COCIMHECHUM.

Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CHOCOOBI MOTYYCHUS
kuciopoaa. @u3nuecKkue U XMMUUYECKUE CBOICTBA M NMPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUJBI U IEPOKCHUJIBI.



Cepa. Haxoxaenue B TpUPOAE, CHOCOOBI TMONMy4YeHUs, (U3UYECKUE U
xumuyeckue cBoictBa. CepoBojopon, cyibdunsl. Oxcun cepwi(IV), oxcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI ¥ UX coi. OcOOEHHOCTHU CBOMCTB CEPHOU
KUCJIOTHI. [IprMenenue cepol U €€ COeNMHEHU.

Azor. Haxoxnenwe B mpupoAe, CHOCOObI TOMydeHUs, (PU3NYECKUE W
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbL. OKCUABI a30Ta. A30TUCTast U a30THas
KHUCIIOTHI U UX coJid. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azoTta
U €r0 COeIMHEHUI. A30THBIC YA0OPEHHUS.

dochop. Haxoxaenme B mpupoje, CrocoObl moiydeHus, (pusudeckue u
xumudeckue cBoictBa. Dochuapt u dochun. Oxcumsl docdopa, dochopHas
kuciota u e€ comu. Ilpumenenue ¢ochopa u ero coemunenuii. dochopHbie
yA0OpeHus.

VYrnepon, HaxoXAeHWEe B NOpUpoAe. AJUIOTPONHbIE  MOAU(UKALUU.
du3znyeckrue u XHUMHUYECKHME CBOMCTBAa MPOCTHIX BELIECTB, OOpPa30BaHHBIX
yriepogoMm. Oxcup yriaepona(ll), oxcun yrnepona(IV), yronpHast kuciora u e
COJIU. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIpuMeHeHne mpocThIX BeUIeCTB, 00pa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenne B mpupoie, crnocoObl MOdMy4yeHus, (PU3UUYECKue W
xumudeckue cporictBa. Okcun kpemHusI(IV), KpemMHHEBas KHUCIIOTA, CUJIMKATHI.
IIpuMeHeHne KpeMHUs U €ro coeauHeHnid. CTEKII0, ero Moay4eHue, BUIAbl CTEKIIA.

ITonoxenue MeraoB B Ilepuoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOCHHS DJCKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOime
¢usnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CmutaBel METAIIOB.

DNEeKTPOXUMHUYECKUI psAll  HampsbKeHuil MetamioB.  OOmme  crocoObl

MOJyYEHUS METaJIJIOB: TUAPOMETAILTYPIrus, NAPOMETAIUTYPrus,
anektpoMmeraiuryprusi. Ilondarue o koppo3un MetamioB. CHocoObl 3alllMThl OT
KOPPO3HH.

Ob6mas xapakrepuctuka MetamioB |A-rpynmel Ilepuoauyeckoil cuctembl
XUMUYECKUX d1eMeHToB. HaTpuii u kanuii: moinydenue, GU3NIeCKue U XUMUUECKHE
CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka metamioB |IA-rpynnsl Ilepuoanueckoil cucTembl
XUMUYECKUX DJEMEHTOB. MarHuii W KajdblUi: TMOJydeHHe, (QU3nueckue u
XUMHAYECKUE CBOWCTBA, NPHUMEHEHHUE IMPOCTHIX BEIIECTB M HMX COCIWHECHUM.
XKécTtkocTb BOABI M CIOCOOBI €€ yCTpaHEHUSI.

AJroMuHMIL: ToNTydeHue, pu3ndecknue 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEMIECTBA W €ro coeauHeHui. AMQOTEpHbIE CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmiasi xapakTepucTUKa MeETauloB MoOouHbIX moarpynn  (b-rpymm)
[leproauyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znvecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatel U AuXpomatbl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE XpoMa.

@u3nueckue W XHUMHUYECKHE CBOWCTBA MapraHila WU €ro COCIMHEHUHN.
Baxnetimue coenunenuss wmapranna(ll), wmapranma(IV), wmapraama(VI) wu
mapranua(VII). Ilepmanranar kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkrue U XMMUYECKHE CBOMCTBA Kelie3a U ero coequHeHuil. OKCUbI,
ruapokcusl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npumeHeHue xKemnesa u
€ro CIUIABOB.

DOU3NYECKHNE U XUMUYECKUE CBOMCTBA MU U €€ coennHeHuu. [lomydenue u
IIPUMEHEHHUE MEJIU U €€ COCTUHEHUN.

[uuk: momyyeHue, (PU3MUYECKME M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUAPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pumeHnenue
[IAHKA ¥ €r0 COeINHECHU.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX IMPEBPAILICHUI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KUCIIOPOJIE, W3YyYEHUE KOJUIEKIMUA «MeTambl W CIUIaBb», B3aWMOJICHCTBUE
IIEJIOYHBIX U MIEJIOYHO3EMEIbHBIX METAIUIOB C BOJIOM (BO3MOKHO HCIIOJIB30BAaHUE
BUJICOMATEPUATIOB), B3aUMOJICHCTBUE IMHKA U jKelie3a C PacTBOpaMHU KHUCJIOT |
HIeJI0YEl, KAYECTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKNE aHUOHBI, KATUOH BOJOPOA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THAPOKCUIOB AOMUHHUS W LHUHKA C
pacTBOpaMH KHUCJIOT W LIEIOYEH, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«l"amorensny, «Cepa u €€ coenUHEHUs», «A30T U Pochop U UX COCIUHECHUS»,
«MeTaJibl TIIaBHBIX MOATPYNI, «MeTallibl TOOOYHBIX MOATPYIII.

XHUMUA U )KU3Hb.

Ponp xumuu B oOecrieueHnr yCTOMYMBOTO pa3BUTHs dyesoBeuecTBa. [lonsaTue
0 HaY4YHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUH HAYYHOTO UcclieoBanus. HayuHbie
MPUHILUIBI OPTAHU3ALNN XUMUYECKOT0 MPOU3BOACTBA. [[pOMBIIIEHHBIE CTIOCOOBI
MOJTYUYEHUs] BOKHEUIIIMX BEIIECTB (Ha MpUMEpPE MPOM3BOJACTBA aMMHUaKa, CEPHOU
KHUCJIOThI, MeTaHoJ1a). [[poMbITIIEHHBIE CITOCOOBI MOMYYeHUSI METAJJIOB U CILJIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAOWIEN CPEbI U €ro MociaeacTBusd. Poibs xumMuu B
o0ecTieYeHUN dHEPIeTHICCKON 0€30IMacCHOCTH.

Xumusg U 300pOBbE uenoBeKa. JlekapcTtBeHHble cpeactBa. [IpaBuna

MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiab XMMUU B pa3BUTUU METULIMHBI.

XUMUSI TIUIIM: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIe J00aBKU. Poiab XumMuu B

o0ecreyeHny MUIIeBoil 0€30MacHOCTH.



KocMmernueckue u mapgromepHsie cpenactsa. boitoBas xumus. [IpaBuia

0€30I1aCHOr0 UCI0JIb30BAHUS NIPENapaToB ObITOBOM XUMHHU B IOBCEJHEBHOM KU3HHU.

XuUMUSL B CTPOUTEIBCTBE: Ba)XKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHUS B CEIBCKOM X03siiicTBe. OpraHnyecKre U MUHEPAIbHbBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, KPackd, CTEKJIO, KEepamHKa.
Marepunainsl 1 anektponuku. Hanorexnonoruu.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJTHOTO M3 YUYAaCTBYIOUINX B PEAKIIUH BEIIECTB, MACCHI
(00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEET
npuMecH, Macchl (00b€Ma, KOJIMYeCTBA BELLIECTBA) MPOIYKTa PEaKIIUU, €CIIU OJHO
U3 BEIIECTB JAaHO B BHJAE pacTBOpa C ONPENEIEHHOM MacCOBOM JI0JeH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM 10U U MOJISIPHOM KOHLEHTPALMH BEIIECTBA B
pacTBope, JOJIM BBIXOAA IPOIYKTA PEAKLIUN OT TEOPETUUECKHA BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanuss  MEXNpeaIMETHBIX  CBSI3ed MpU  M3yYeHUM o0mieil u
HEOpPraHM4eCcKor XuMuM B 11 Kiacce oCymIecTBISETCS Yepe3 UCIMOJIb30BAHUE KAK
o0ILIMX €CTECTBEHHO-HAYYHBIX MOHATHHI, TAK U MOHSITHI, NPUHATHIX B OTIEIbHBIX
MIPEAMETaX ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTecTBEHHO-HAayUHbIE MOHSTHS: SIBJICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpusl, 3aKOH, aHAJU3, CUHTE3, KilaccU(UKaIMs, MePUOJUIHOCTh, HAOIIOACHUE,
U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJAEITUPOBAHUE.

®duzuka: MaTepus, MUKpPOMHUP, MAaKPOMHP, aTOM, SJIEKTPOH, IPOTOH, HEHTPOH,
WOH, N30TONBI, PaIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHb, BEIIECTBO,
TENO, O00BEM, arperaTHoe COCTOSIHME BEILECTBA, WJCANbHbIN ras, (u3nuecKue
BEJIMYMHBI, EJUHULBI U3MEPEHUS], CKOPOCTb, YHEPTHS, Macca.

buonorus: kierka, opranusM, s3Kocuctema, onocdepa, MeTadboIM3M, MaKpo- U
MUKPO3JIEMEHTBI, O€IKHU, KUPBI, YIJIEBOJbl, HYKIEHMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U ITOTOK 3HEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPO/IbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonoTUsA: XUMUYECKAs] MPOMBIILIEHHOCTh, METAJLTYPrusi, CTPOUTEIbHBIC
MaTepHalibl, CEIbCKOXO03WCTBEHHOE MPOU3BOACTBO, MUIIEBAsE MTPOMBIIICHHOCTD,
bapmaneBTHYECKast MPOMBILIUIEHHOCTb, IPOU3BOICTBO KOCMETUYECKUX
MIpenaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUalOB, 3JIEKTPOHHAS
IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMUMHWUN
HA VYI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNM A

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM MOAXOJIOM B CTPYKType
JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS IpeaMeTa «XHUMHUs» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHWS BBIICICHBI CICAYIONIME COCTABIISIIONINE: OCO3HAHUE
0OyYalOIMMHUCA POCCUHCKOM TPaKJIAHCKOH HMJACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIBHOCTU U CAMOONPEACIICHUIO; HATMYME MOTUBAILIUM K
0oOy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroONuXcsi PYKOBOACTBOBATHCS
NPUHATBIMK B OOILECTBE TMpaBUIaMU M HOPMaMH T[IOBEJICHUS; HaJIUYHE
IIPaBOCO3HAHMS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 111U U CTPOUTH
JKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUSA MpPEAMETa «XHUMUS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M IPAKTHUYECKON JeATEIbHOCTH
00yyaroImmxcs B Mpoliecce peain3aluu 00pa3oBaTeIbHON NS TEILHOCTH.

JIndyHOCTHBIE pE3yJIbTAaThl OCBOCHUA IMpeaMeTa «XUMHSD»  OTPaAXKaroT
c(hOPMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M IPAKTHUYECKON JeATEIbHOCTH
o0yJarmuxcsl B Mpoliecce pean3anuu o0pa3oBaTeIbHON JEATeTbHOCTH, B TOM
YHCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCIIUTAHUS:

OCO3HaHUsI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBOXKEHUS K 3aKOHY Y IIPABOIIOPSIKY;

NPEACTABICHUS O COLUMAJIBbHBIX HOPMAax M IPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOU JIEATEILHOCTH MPU CO3J]aHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATEIHHBIX 3a/1a4, BHIOJIHEHUU XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHUsS, JIOTUKY H
apTyMEHTBI JIPYTUX TIPU aHATU3€ PA3IMUHbIX BUJOB YUECOHOU NIESITEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY W HAYYHOMY HACJIEAUIO
OT€YECTBCHHON XHMMUH,

YBaOXEHUS K TIPOILIECCY TBOpPYECTBA B O0JIACTM TEOPUU M TMPAKTHUUECKOTO
NPUWIOKEHUS XUMHUHU, OCO3HAHUSA TOrO, YTO JAaHHbIE HAYKHA €CTb pPE3yJIbTaT
JUTMTEIBHBIX ~ HAONIOACHUM, KPOIOTIMBBIX  DKCICPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSTHHOTO TPYAa YYEHBIX U TPAKTUKOB;

MHTEPECA U TO3HABATEIbHBIX MOTHBOB B IMOJYYEHUU W IMOCIEIYIOUIEM AHAIIN3E
HH(pOpMAITUH O ITEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUYECTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMU SIBJICHUSMH,
Y TPUHUMATH OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJICHUE W IMOCTYIKH CBOUX TOBApPHUIICH C
MO3UIINNA HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS IOCIICICTBHMA
MTOCTYTIKOB;

4) popmMupoBaHHA KYJbTYPHI 310POBbSI:

NOHMMAaHUs IIEHHOCTEH 370poBOro U 0Oe€30mMacHOro oOpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmIo/IeHUs TpaBui O€30MacHOro OOpalleHusi C BElleCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYJOBOU JIEATETLHOCTH;

NOHUMAaHUs I[IEHHOCTH TIPaBWJI WHAMBHIYAIBHOTO ¥  KOJUICKTHBHOTO
0€301macHOTO MOBEICHUS B CUTYAITUSAX, YTPOXKAIOMIUX 30POBBIO U )KU3HU JTIOJCH;

OCO3HAaHMS TOCIEJACTBUNA U HENPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOieHus
AJIKOT0J1s, HAPKOTHUKOB, KypEHHS);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4EOHO-HCCIIEIOBATEIHLCKOU
NEeATENbHOCTH, OOILNECTBEHHO IOJE3HOM, TBOPYECKOW U  JpPYrux BUAAX
NeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHEC B PCIICHUH NPAKTHUYSCKUX 3a]ad
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiyHOTO POJa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUWY;

YBOXCHUS K TPY.IY, JIIOISIM TPyJa W pe3yjibTaTaM TPYJIOBOW JESITEIHLHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIIUBHUAYaJIbHOW TPACKTOPHUH
obpaszoBaHus, Oyaymiel mnpodeccuu W peanu3alldd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTHYCCKHU IEJICCO00PA3HOTO OTHOMIECHUS K MPHUPOJIC KaK UCTOYHHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIe;

MOHUMAaHUS TI00ATBFHOTO XapakTepa dKOJIOTHUUECKHUX MPOoOIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COLUATILHOM CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJNIH30BAHUSA JOCTIKEHUNW XUMHH  JIS
pENIeHHs BOMPOCOB PAIIMOHATLHOTO TIPUPOIOTIOTH30BAHNS;



AKTUBHOTO HENPUATHUS JCUCTBUM, MPUHOCSAIIMX BPEN  OKPYKAOLIEH
OPUPOTHON cpene, YMEHHs] MPOTHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
HOCJIEICTBUS NIPEANIPUHUMAEMBIX JEHCTBUI U NIPEIOTBPALLATD HUX;

HaJU4Ms PA3BUTOrO SKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeSATENBHOCTH IKOJIOTHYECKOM HaIpaBJIEHHOCTH, yYMEHUs
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIbHOU
IPAKTHKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO NPOTUBOCTOSATH HJICOJIOTUU
xeMo(hoouu;

7) HIEeHHOCTH HAYYHOI0 MO3HAHUSL:

MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
¥ OOIIECTBEHHOI MPaKTUKH;

MOHMMAHUA CHeUu(PUKH XUMHUM KaKk HaAyKd, OCO3HaHUS €€ poiau B
(OpMHpOBaHMK PALMOHATIBLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEIOCTHOIO
MPEACTABICHHUS] 00 OKpPYXAIOLEM MHPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH W peUIeHHH NpoOJeM COXpaHEHMs
IPUPOAHOTO PABHOBECHSI,;

yOSXKJIEHHOCTH B  0COOOM 3HAYUMOCTHM XHMMHHM JUII  COBPEMEHHOU
UBUJIM3ALUH: B €€ TYMaHHUCTUUECKOM HANpaBICHHOCTH M BaXXHOM POJU B CO3JaHUU
HOBOM 0a3bl MaTepHaJIbHOW KYJbTYpbl, B PpEIICHUHU TIJI00aIbHBIX MpOoOIeM
YCTOWUYMBOI'O Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U

HKOJIOTUYECKOM 0€3011acCHOCTH, B Pa3BUTUU MEIUIMHbBI, 00ECIICUEHNUHN YCIOBUN
YCHEMIHOTO TPYJA U HKOJIOTHYECKH KOM(MOPTHOM KU3HHU KaXKI0T0 YJieHa O0IIEeCTBa;
€CTECTBEHHO-HAYYHOM TI'paMOTHOCTU: TIOHMMAaHUSl CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BaTh
NOJTyyaeMble 3HaHUS JJIsl aHaJIu3a U OOBSCHEHUS SIBJICHUN OKPY’KaOIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS J1elaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX C LIEIIbIO OJYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XWMHUYECKHE 3HAHUS JJIs
pelieHus mpobieM B peasibHbIX )KU3HEHHBIX CUTYAlIUsAX;

MHTEpPECA K MO3HAHUIO, UCCIIE0BATENBCKOM EATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caMo00pa30BaHNIO0, K AaKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TPyJa B Pa3iIMYHbIX cdepax npodheccruoHanbHOU
NEeSTETBHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS MPOTrpaMMbl IO XMMHHU Ha YPOBHE
cpeaHero o0Iiero oopa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaIOUIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIC) 0OIeHAayYHbIE TMOHSATHUS, OTpa)XKarolue
[EJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHEHU(UKY METOJOB I[O3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIUs, SBICHUE,
npolecc, CUCTeMa, Hay4YHbId (pakT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIEA0BaHNEe, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHE);

yHUBEpCalbHble y4eOHbIEe NelcTBUs (TO3HABaTEIbHbIE, KOMMYHUKATUBHbIE,

PEryJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GbyHKIIMOHATEHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYaroInXCs;
CIIOCOOHOCTB oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COLMAIBHON ITPAKTHKE.

MeranpeaMeTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JIICUCTBUSIMU.

ITo3HaBaTe/ibHBIEC YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBUS

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSA, COOTHOCUTH PE3YJIHTATHI ICATEIILHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUU 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUA W YCTAHABIMBATHh WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS JJISI OOBSICHCHHS OTICIbHBIX (PaKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEpUM JUIs KiIacCU(UKALMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

YCTAHABJIMBATh MPUYUHHO-CIICACTBCHHBIE CBSI3M MEXIAY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCyXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHMBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUCHMUS;

NPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJWYECKUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BBIBATH MOJIEIbHBIE TPEACTABICHUS] — XUMUYECKUM
3HAK (CUMBOJI) dJIEMEHTa, XUMUYEeCcKast popMyIia, ypaBHEHHE XUMUYECKON peaKInu



— IpU PEIICHUU y4eOHBIX TMO3HABATENBHBIX M MPAKTHUECKHUX 3a]ad, MPUMEHSIThH
Ha3BaHHbIE MOJIEIbHBIEC MPECTABICHUS JUIsSl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEaKITHil.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/IETh OCHOBAaMHU METOJIOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(GopMyIUpOBAThH LENH U 33J]a4H UCCIETOBAHUS, HCIIOIb30BATh MIOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIMPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI /Ui (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJaJIeTh HAaBBIKAMHU CaMOCTOSITEILHOTO IIJIAHUPOBAHUS M MPOBEACHHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OJaTh 32 XOI0M
MpoIIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (POopMyIHpOBaThH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOAEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIEeNOBATEIbCKOM U MPOEKTHOU
JESITENIbHOCTH, IPOSIBIATH CIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEIbBHOMY TIOHCKY
METOIOB PEIICHHs IPAKTHUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMIHBIX METOAOB TTO3HAHHSL.

3) pa6oTa ¢ uH(popMaIueii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX uHPopManuu (HAy4dHO-
HOIYJISIpHAsl JUTepaTypa XUMHUYECKOIO COAEpXkaHMs, CIpPAaBOYHbIE MOCOOUS,
pecypcebl IHTEpHETa), aHanmuM3upOBaTh MH(POPMALUIO PA3IMYHBIX BUAOB U (HOpM
MpeICTaBICHHUS, KPUTHUECKU OLICHUBATH ed JIOCTOBEPHOCTH U
HEMPOTUBOPEUNBOCTD;

(dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TUYHBIE METOJBI MPU MOUCKE U
otbope wuHMOpPMAIIUK, HEOOXOMUMOM JUIS BBINOJHECHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npHOOpeTaTh OMBIT HCIOJB30BAHUS HWH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (opMy  NpeacTaBiICHUSA
uHpopmaIuu (cxeMsbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JAPYTHE);

UCIIOJIb30BaTh HAYUHBIH S3bIK B KAUECTBE CPEICTBA IPU PabOTE C XUMUUYECKON
uHpoOpMaLMel: MPUMEHATh MEXNpeaMeTHbIE ((U3MUECKHe U MaTeMaTUYEeCKHUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00OpEeBUATYpPbl, HOMEHKIJIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJITHOCTH.



KoMmyHnkaTHBHBbIE yHHBepcaibHbIe ydeOHbIe 1eiicTBUS:

3a1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY}KI[8,€MOI‘/’I TCMBI B XO0AC JUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATh UICH, (bOpMYJ'II/IpOBaTI) CBOHU IIPCIHIOKCHUA
OTHOCHUTCIIbHO BBITIOJIHCHHA HpCI[HO)KCHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3CHTAIMEH PEe3yJIbTaTOB IO3HABATEIBHON JIEATEIIHBHOCTH,
MOJTyYEHHBIX CAaMOCTOSTESIIEHO HJIH COBMECTHO CO CBEPCTHUKAMH ITPH BBITOJTHECHUU
XHUMHYECKOTO 3KCIICPUMEHTA, PAKTHUSCKON pabOThI MO MCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, Peaau3alii Y4eOHOro MPOeKTa, U (OPMYIHUPOBATH BHIBOJIBI
1O pe3yJbTaTaM IMPOBEACHHBIX HCCIICAOBAHUM IMyTEM COTVIACOBAHUS IMO3UIIMHA B
X0J1e 00CyX)IeHUS 1 OOMEHAa MHCHHSIMH.

PerJIﬂTI/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYIIECTBIATH CBOIO I103HABATEIIBHYIO
NEeATENbHOCTh, Ompeneisas €€ Leaud M 3aJaud, KOHTPOJHMpPOBAaTbh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEAjaraéMblid airoputM ACHCTBUN Npu
BBIMOJJHEHUH YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BblOMpaTh Hauboee
3¢ (deKTUBHBIA CIMOCOO UX pEeHIeHHs] C Y4YETOM MOJIY4YEHHs] HOBBIX 3HAaHUH O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIIECTBIATh CAMOKOHTPOJb JCATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMBI 10 XUMHH Ha YTiyOJIEHHOM
YPOBHE Ha YPOBHE CPEJHETO 00111er0 00pa30BaHUs BKIIOYAIOT CIICM(PUISCKUE IS
y4eOHOTO TpeIMeTa « XUMHES» HaydHbIC 3HAHUS, YMEHUS B CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BHUJBI JEATECILHOCTH 10
MOJIyYEHUI0 HOBOTO 3HAHWS W TNPUMCEHEHUIO 3HAHUM B Pa3IUYHBIX YYeOHBIX
CUTYaIIUsX, a TAaK)KE B PEaJbHBIX KU3HCHHBIX CUTYyaIUsAX, CBA3AHHBIX ¢ XUMHUEH. B
nporpaMMe II0 XUMHHM TIPEJAMETHBIC PE3YyJbTaThl IMPEJACTaBICHBI IO TOJaM
U3YUYCHHUS.

10 KJIACC

IIpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHS
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJid B 00ECTICUCHUU YCTOMYMBOTO



Pa3BUTHUS YEIIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SJHEPreTUYECKON U
NUIIEBOM O€30IIaCHOCTH, B PAa3BUTUM MEAMILIMHBI, CO3AAHUHM HOBBIX MaTEpHUAJIOB,
HOBBIX UCTOYHHUKOB SHEPrud, B o0ecrieueHnn palMoOHaIbLHOIO
IPUPOJIONOIL30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
YeJI0OBEeKa, a TAKXKE IKOJIOTMUECKd 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
Y IIPUPOTHOU CpELIE;

BJAQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOTIOJIAraoue MOHITHS — XUMUYECKUH IIEMEHT, aTOM, SIIPO U AJIEKTPOHHAS
oboiouka aroma, S-, P-, O-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIAEHHOE
COCTOSIHUSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaneil, HMOH, MOJIEKYJa,
BaJICHTHOCTbh, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKasi CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BEM, YTIepOAHBIN CKeleT, (PyHKIMOHAIbHAS
Tpynma, paaudkai, CTPYKTypHbIe ¢opMynsl (pa3BEpPHYTHIC, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass W MPOCTPAaHCTBEHHAasl (reoMeTpuyeckas,
ONTUYECKasi), HM30MEpbl, TOMOJOTHYECKHH psAJ, TOMOJIOTH, YIJIEBOJOPO/IBI,
KHCIIOPOJ- M a30TCOJIEpKAINEe OPraHUYECKHE COCIUHEHUS, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAWMHEHHS; TEOPUH, 3aKOHbI
(nepuonnueckuit 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH COXPAHEHUs
U TPEeBpALCHUS HSHEPrud IMpH XMUMHUYECKHUX pPEaKUUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIINE B OCHOBE
MOHUMAaHUS MPUIMHHOCTH U CHCTEMHOCTH XUMHYECKHX SIBJICHUMN; TIPECTABICHUS O
MEXaHU3MaX XHUMHUYECKHX pPEaKIHUil, TEePMOJMHAMUYECKMX W KHHETUYECKUX
3aKOHOMEPHOCTSIX UX NPOTEKaHUsl, O B3AUMHOM BIIMSIHUU aTOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbI 3pdekTsl, opueHtanTsl 1 u Il pona);
(haKTOJIOTMYECKHE CBEJCHMS O CBOMICTBaX, COCTaBe, MOJYYEHUHU U O€30MacCHOM
WCIOJIb30BAaHNN BKHEHIINX OPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOM
JeSITEeIbHOCTH YeJI0BEKa, OOIIMX HayUHbIX MPUHIUIAX XUMHUUECKOTrO IPOU3BOCTBA
(Ha mpuMepe MPOU3BOACTBA METaHOJIA, TepepaboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHHUH: BBISBISITH XapaKTepHbIE NMPU3HAKU IOHSATHIM,
yCTaHaBIMBATh MX B3aWMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATHUS MPHU
OINHMCaHUU COCTaBa, CTPOCHMSI U CBOMCTB OPTaHUYECKUX COEIMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHMKY JJISi COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUUECKUX
BELIECTB;

COCTaBIISITh YPABHEHHSI XMMHUECKUX PEAKIUNA M PACKPHIBATh MX CYIIHOCTH:
OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MMOCPEICTBOM COCTABICHUS



AIIEKTPOHHOTO OajlaHCca »dSTUX peaklui, peakuuid HOHHOTO OOMEeHa MyTEéM
COCTABJICHHUSI X MOJHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHMUIA;

M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJISl WILTIOCTpAIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAMJICHKHOCTh M3YUEHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNPEAEIEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHUS 10 CHCTEMaTHYEeCKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS ISl OTIEIbHBIX
MPEJCTABUTENCH OPraHUYECKUX BEIIECTB (3TUIICH, allETUIICH, TOJIYOJ], TJIUIEPHUH,
ATUWICHTJUKONb, (EeHOd, (OopMallbJIeTHa, aleTalbIeTu, AaleTOH, MypaBbHUHAas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsL, OJIEUHOBASI, MTAJIbMUTUHOBAS KHUCIIOTHI,
[JIAIMH, aJaHuH, MabTo3a, (PpyKTO3a, aHWUIIWH, AUBUHWI, W30MPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUe);

c(hOpPMUPOBAHHOCTh yMEHHUSI ONPEACNSITh BHJ XUMHUYECKOM CBSI3M B
OpraHUYEeCKUX COCIMHECHMSIX (KOBAJICHTHAs W HOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHUSI TPUMEHSTh IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI;

copMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAaB, CTPOCHUE, (HU3MUYECKUE
U XUMHUYECKHME CBOWICTBA THUIUYHBIX MPEICTABUTEICH PA3JIMUYHBIX KJIACCOB
OpraHUYECKUX BEILIECTB: aTKAHOB, [IMKJIOAIKAHOB, AJIKEHOB, aJ1KaIUCHOB, AJIKUHOB,
apOMaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, AJIbJIETUJIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TIPOCTBIX M CIOXHBIX 3(DHUPOB, KUPOB, HUTPOCOCTUHECHUI M aMHHOB,
aMHUHOKHUCJIOT, O€JKOB, yrileBojoB (MOHO-, JU- H  IOJUCaXxapHuioB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBS3b  MEXKAY HHUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUN C UCHIOIb30BaHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOATBEPKJaTh HAa KOHKPETHBIX MPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTU OPTaHUYECKUX COCAUHEHHUH OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3M (G- U T-CBSA3M), B3AUMHOTI'O BJIMSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOTHOTO
ChIpbs (HeTh, MPUPOIHBIN Ta3, YToJib), CIIOCOOBI €T0 MePepadOTKH U MPAKTUIECKOE
MpUMEHEHNE MTPOTyKTOB MEPEpadOTKY;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUW O €CTECTBEHHO-HAYYHBIX
MEeTOJaX TO3HAHUS — HAOIIOJCHUHU, U3MEPEHUH, MOJACIUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICJIEHHOM) Y YMEHUS IPUMEHSTh 3TU 3HAHUS;



c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICTUTEIHHON
NESATEIbHOCT — aHAIM3 U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEMAaTU3AIIMIO,
BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€U — JUISl U3YUYEHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PeaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU WM TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJIS
0oJiee OCO3HAHHOTO MMOHUMAHHUS CYIIHOCTH MAaTEpPHAIbHOTO €IUHCTBA MHUDA,
UCIIOJIb30BaTh CHUCTEMHbIC 3HAHUS MO OPraHWYECKONM XUMHUU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

chopMUPOBAHHOCTh YMEHUIL: TIPOBOIUTH PACUETHl M0 XUMHUYECKHM (HopMyram
¥ YpaBHEHUSAM XHUMHYECKUX DPEAKIMHA C MCIOJIb30BAaHUEM (PU3NUECKUX BEITHYMH
(macca, 00bEM Tra30B, KOJIMYECTBO BELIECTBA), XAPaKTEPHU3YIOIIMX BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XHUMHYECKOW (hOopMyIIbl
BEILIECTBA M0 M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUI: TPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH C
MO3UIIUH YKOJIOTHYECKOU 0e30macHOCTH MIOCJICICTBUSA OBITOBOI u
MIPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA, CBA3aHHOM ¢ mepepaboTKOil BEIIECTB,
UCIIOJIb30BATh MOJYUYEHHbIC 3HAHUS JJI IPUHSITHUS TPAMOTHBIX PEIICHUM Mmpolaem
B CUTYyallUsIX, CBA3aHHBIX C XUMUEMH;

c(hOPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUN DKCHEPUMEHT (MOJIydeHHE W H3YyYEHHE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIVIEBOJOPOJAOB PA3JIMYHBIX KIJIACCOB H
KHUCJIOPOACOICPKAITUX OPraHUYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTATbHBIX
3a/lady MO PACIO3HABAHWUIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBUII
O6e3omacHOro oOpalieHusi ¢ BEHeCTBaMU M JabOpaTOPHBIM 000PYI0OBaHUEM,
dbopMyIMpoBaTh 11€JIb HUCCIEIOBaHMS, TMPEJACTABISAT, B pa3audyHor (popme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH ¢ OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOMI0/IaTh TPaBWJIa YKOJIOTHYECKHU I1eJIeCO00pPa3HOTO TOBEACHUS B OBITY H
TPYIOBOU JEATEIBHOCTH B ILEJNSX COXPAHEHHUSI CBOETO 3J0POBbS, OKPYKAIOIICH
MIPUPOJTHOM CpelIbl U JOCTHXKEHUS €€ YCTOMUYMBOTO PA3BUTHS;

O0CO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHS Ha KUBBIC OPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEILIECTB, MOHMMAs cMbIci nokazarens [1J1K;

aHAIM3UPOBATh I1€JIeCOO0PA3HOCTh MPUMEHEHHUS! OPTaHUYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3pEHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHHU: OCYIIECTBISATH II€JICHANPABICHHBIM TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3TMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HayqIHAS
JTuTEpaTypa, CpencTBa MaccoBoil nHdopmaruu, UHTepHET U ApyTrHue), KpUTHIECKU



aHAIM3MPOBATh XUMHUYECKYIO MH(OpMaIuio, iepepadaThIBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C TIOCTaBJIEHHOW y4eOHOU 3a/1auei.

11 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOCHHUS Kypca «OOmmas W HeopraHuyeckas
XUMHUSD» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUabHOM €JIWHCTBE MHPA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBJICHUWA MPUPOALI, O MECT€ W 3HAUYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK W €€ pOoJIM B 00ECIEYCHUU YCTONYMBOIO
Pa3BUTHS, B PEHICHWH MPOOJEM 3KOJOTHUECKOW, DHEPTreTUYECKON W THUIICBOU
0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JaHUU HOBBIX MAaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECIEUECHUH PAIMOHATBHOTO MPHUPOIONOIL30BAHMS, B
dbopMUpPOBAaHUHM MHUPOBO33PEHUS M OOIIEH KyJbTypbl 4YeJOBEKa, a TaKke
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M IPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWW, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAOIINE MOHATUSA — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIHI,
DJIEKTpPOHHAsT 000jJ04YKa aToma, S-, P-, d-aToMHBIE OpOWTAIH, OCHOBHOE W
BO30YXKIEHHOE COCTOSIHMS aroMa, TUOpUAM3alMs aTOMHBIX OpOWTalIel, WOH,
MOJICKYJIa, BAJCEHTHOCTb, JJEKTPOOTPHUIIATEIIBHOCTh, CTENECHb  OKHUCIICHUS,
XUMUYECKasi CBs3b (KOBaJ€HTHAas, HWOHHAs, METAJIMYECKasi, BOJOPOAHAs),
KPUCTAJUIMYECKAs pEIIETKA, XWMHUYECKas PpEeaKlHs, pacTBOp, JJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJICKTPOJMTHYECKAsE JUCCOLMAMS, CTEIEeHb JUCCOLMAIUH,
BOJOPOJHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOH JddeKT
XUMHUYECKON PEAKLINH, CKOPOCTh XUMUYECKON PEAKIINHU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTHYECKON HUCCOLMAINU, MEePUOIUICCKUM
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHUS MACChl BEUIECTB, 3aKOH COXPAaHEHHUS U
MIPEBPAILICHUS] YHEPTUH MPU XUMHYECKUX PEAKIUAX, 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOLIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICIKAIIUE B OCHOBE MOHUMAHUS IPUUYUHHOCTH
Y CUCTEMHOCTH XMMHUYECKHX SIBIICHUI; COBPEMEHHbBIC MPEACTABICHUA O CTPOCHUU
BEIIECTBA HA aTOMHOM, WOHHO-MOJIEKYJISIPHOM W HaIMOJICKYJSIPHOM YPOBHSX;
MPEICTABJIEHUS O MEXaHU3MAaX XUMHYECKHUX pEaKIri, TEPMOAUHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHUsS, O XMMHYECKOM PAaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEMax; (PaKTOJOTMYECKUE CBEJICHMSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30TMacCHOM HMCIO0JIb30BAHUM BXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKOW JCATEIHHOCTH YEJIOBEKA, OOIIMX HAyYHBIX
NPUHIHUIIAX XUMHAYECKOTO TPOU3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHUI: BBISIBIATH XapaKTepHbIC MPHU3HAKUA TMOHITHIA,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE IOHATHS IIPU
ONMCAaHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY IS
coctaBieHus: (OpPMyJN  BEIIECTB W ypPaBHEHHH XUMHYECKHX  pEaKIuil,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaiibHble Ha3BaHUS OTIENBHBIX
BEIIECTB;

c(OpPMUPOBAHHOCTb YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHHMSX, BUJ XMUMHYECKOW CBSI3U (KOBaJ€HTHas,
MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM pEmETKU
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOWCTB BELIECTB OT
BHUJIa XUMHYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM H
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBA3H;

c(hOpMHPOBAHHOCTh YMEHUH: KJIACCU(DULIUPOBATH: HEOPraHUYECKUE BEILIECTBA
[0 UX COCTaBY, XMMHUYECKHE PEAKIUH 110 Pa3IMYHBIM IPU3HAKAM (YHCITY U COCTaBY
pearupyomux BeUIeCTB, TEIJIOBOMY 3((EKTy peakluu, W3MEHEHUIO CTEleHel
OKHUCJIEHUSI 3JEMEHTOB, OOpPaTUMOCTH, YYAacCTUIO KaTajau3aTtopa W JApPYIHE);
CaMOCTOSTENIbHO BbIOMpPAaTh OCHOBAHUS M KPUTEPUU U  KJIACCU(PUKALMH
U3Y4aeMbIX BEIECTB U XMMUYECKUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPHUOJUUECKOIO 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYyHKIIUU;

c()OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XWUMHMUYECKUX DJIEMEHTOB II€PBOI0O—YETBEPTOrO IIEPUOIOB
[Tepuoanueckon cucremsl .M. MeHnneneeBa, UCIIOIb3ysl NOHATHUSA
(QHEPTeTUYECKHE YPOBHM», «IHEPreTHUCCKUE IMOIYPOBHM», «S-, P-, O-aTOMHBIC
opOUTaIM», «OCHOBHOE M BO30YXIEHHOE HSHEPreTHUECKHE COCTOSHUS aToMay;
OOBACHSITh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKUX 3JEMEHTOB U HX
coeAuHeHnd mno mnepuomaMm U rpymnmaMm llepmogmueckon cucremsr . U
MenneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AJICKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE  CBOMCTBA  BELIECTB  pPA3JUYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBA3UM MEKJY HEOPraHMYECKHMH BEIIECTBAMHU C
IIOMOUIBIO YPABHEHUM COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh ~YMEHHUSI PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOIO OanaHca
ATUX peakUuil; peakuii HOHHOTO 0OMeHa IMyTEM COCTABJICHHUS MX MOJHBIX U



COKpAIEHHBIX  MOHHBIX  YPaBHEHWW;  peakuud  TUAPOJIN3A;  PEaKuuu
KOMILJIEKCO00pa3oBaHus (Ha MpUMeEpe r’uIpPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUSA);
cOPMHPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKLIMI C Y4ETOM HX SHEPreTHUYECKHX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUuu B 3aBHCHUMOCTH OT Pa3IUYHbIX
(bakTOpOB, a TAKKE XapaKTep CMEIICHU XUMHUUECKOTO PAaBHOBECHS MO BIUSHUEM
BHEIIHMUX Bo3jaeicTBuid (mpunuun Jle [latennbe);
chOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUUYECKHUE PEaKIuH,
JeXaluye B OCHOBE IPOMBIIIJIEHHOIO ITOJYYEHHS] CEPHOW KHCIOTHI, AMMUAKa,
oOmye Hay4yHble TMPUHIMIBI XUMUYECKUX IPOU3BOJICTB; IEI€CO00Pa3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOLLIECHHS PUCK-TI0JIb34;
c()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOM 3HAHUHM O METOJaX Hay4YHOIO
MO3HAHUS SBJICHUU NOPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJEIMPOBaHUE,
AKCIIEPUMEHT (peasIbHbIM 1 MBICJICHHBIHN ), UCTIONb3yEMbIX B €CTECTBEHHbBIX HAyKax,
YMEHUS IPUMEHATh 3TU 3HAHUS ITPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUM BEILIECTB
U Uil OOBSCHEHUS XUMHUYECKHX SBJICHMH, MMEIOIIMX MECTO B MPUPOIE,
MPAKTUYECKOM AESTEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOM JKU3HU;
c()OPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XUMUYECKHUX 3HAHUU C
HNOHATUSAMU W NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHHUS MaTEPUATILHOTO €IUHCTBA MUPA;
c()OPMHPOBAHHOCTh YMEHHSI TPOBOJAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHATHM «MaccoBasi JOJIsI BEIIECTBA B PACTBOPE» M «MOJSPHAS KOHLEHTPALHS;
Macchl BEIIeCTBA WM 00bEMa raza 1o M3BECTHOMY KOJIHMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKLMHU BEIIECTB; TEIJIOBOro s dexra
peaklMy; 3HAYEHUs BOJOPOJHOTO IIOKA3aTENsl PACTBOPOB KUCIOT M IIEJIOYEH C
U3BECTHOM CTEMEHbIO JUCCOLMAIMHU; Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
MMPOAYKTA PEAKLHH, €CIM OJHO U3 MCXOAHBIX BEIIECTB JTAaHO B BHUJIE PacTBOpA C
OTpeIeIEHHOM MAacCOBOM JI0JIe pacTBOPEHHOTO BEHIECTBA WUJIM JAaHO B M30BITKE
(uMeeT mpuMecH); TO0JIU BBIXOJ1Aa MMPOIYKTa peaklnn; OObEMHBIX OTHOIICHUH T'a30B;
c(OpPMUPOBAHHOCTh YMEHUN: CAMOCTOSITENILHO IJIAHUPOBATH U IPOBOAUTD
XUMUYECKUNA  OKCIEpUMEHT  (IPOBENEHHE  peaKkIuii  HOHHOTO  OOMEHa,
NOATBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPIaHUYECKUX BELIECTB, OMPEICICHHE
Cpeabl pPacTBOPOB BEIIECTB C NOMOIIBI0 HWHIWKATOPOB, H3YyYEHUE BIIMUSHUS
pa3auuHbiX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOHW  pEaKIHUH, pelIeHHe
DKCIIEPUMEHTAJIBHBIX 3amad no Ttemam «Mertammey u  «Hemeramis») c
coOJ0/IeHneM TpaBuil 0€30MacHOro OOpalleHusl ¢ BEIECTBAMU U J1a00paTOpHBIM
o0opyaoBaHueM, GOpMYIUPOBATH 1IEJIb UCCIIEI0BAHUS, IPEICTABIATH B Pa3IMUHON



¢dbopme pe3ybTaThl SKCIIEPUMEHTA, AHATM3UPOBATH U OIIEHUBATH MXIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUH: COOIIOIaTh MPaBUJIA TTOJIH30BAHUS XUMUYIECKOM
MOoCyIol U Ja0OpaTOpPHBIM 00OpYyJOBaHHUEM, OOpAIllEHHs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIHUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTMBITOB, JKOJOTHYECKH LEJIeCO00pa3HOTro TMOBEAEHUsT B OBITY W TpPYIAOBOU
NEATEIIBHOCTH B LEJSAX COXPAHEHMSI CBOETO 3/I0POBbS, OKPYKAIOLIEH MPUPOIHOU
cpeabl MU JIOCTMXKEHHS €€ YCTOMYMBOTO PAa3BUTHSA, OCO3HaBaTh OIACHOCTH
TOKCUYECKOT'0 JICUCTBUS HA >KUBBIE OPraHU3MbI ONpPEAEIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, NOHUMAas cMbICH TTokazareis [1JIK;

c(hOPMHUPOBAHHOCTh YMEHM: OCYILIECTBISATh IICJICHANPABICHHBIN IOUCK
XUMUYECKON MHGOPMAIMKU B Pa3IMYHBIX UCTOYHHUKAX (Hay4yHasi U y4yeOHO-Hay4YHas
JUTepaTypa, CpecTBa MaccoBoil nHpopmaiuu, UHTEpHET U ApyTue), KpUTUIECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OopMaInio, mepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUH C TIOCTaBJIECHHON y4eOHOU 3a1auei.
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OBIIEE KOJIMYECTBO YACOB I10 102 https://resh.edu.ru/subject/29/10/

I[TPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaudecTBO 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne o/ Kontpoabnbie | IIpakTuueckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aroma. [lepuognueckuii
IT
1.1 SAKOM H HICPHOITHECKad chHeTemMa 9 https://resh.edu.ru/subject/29/11/
XUMHYECKHX 31eMeHTOB [l. 1.
Menneneena
Crpoenue BemiecTBa. MHOrooOpasue )
1.2 11 1 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHYECKUE PEAKIIUU 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro o pazneny 39
Pa3nen 2. Heopranuueckasi XuMust
2.1 Hemeraiet 31 3 https://resh.edu.ru/subject/29/11/
2.2 MeTtamist 23 2 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 54
Paszgen 3. Xumus u ;Ku3Hb
M . X
3.1 CTOMBI TIOSHAHUA B XHMHH. AMMUA 9 https://resh.edu.ru/subject/29/11/
U KA3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O
. 102 4 8

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

o Xwumus , 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepexun B.U., [Ipo3znos
A.A., Jlyaun B.B. Akunonepnoe o0uiectBo «3narenbctBo «IIpocBenieHue

e Xwumus , 11 xnacc/ Epemun B.B., Ky3smenko H.E., [Ipo3aos A.A., Jlynun
B.B. Aknuonepnoe obmectBo «M3narenbctBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

e Mertoanueckoe nmocobue 10-11xkmacc yriyOnenHsiil ypoBeHs/ ['abpuensa
0.C., OctpoymoB N.I'. AkimmonepHoe o61iectBo «M31aTenbCcTBO
«IIpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/




