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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npo@uibHOrO OOy4YeHHs, MPU3BAHO OOECHeUYnTh O00IIEe00pa30BaATEIbHYIO U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs] B OpraHu3anusix mpodeccCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NOoApOOHYI0O  WHTEPIPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATaOIIUMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SBJSIIOTCS CIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e UHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YUaIONIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNesIieHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HTOrOBOM arrectaniud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIWBAaCT WHBAPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1aéT mpuMEpHOE pacmpeesieHue yueOHOT0 BpEMEHH, PEKOMEH Ty eMOTO JIsI
U3YUYEHHUS OTIIEIbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOAMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJ€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJOB
yue0OHO-TIO3HABATENbHBIX JAEMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npejesiaMu YCTaHOBICHHOM TPOrpaMMOid IO XUMUU 0053aTeTbHON
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XUMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUeHHUs.

B coorBercTBUM ¢ KoHuentyajdbHbIMH mnosiokeHuamMu DPIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TArlOM MOJIyYeHHUS] XUMUYECKOT0 00pa30BaHus
B paMKax H3y4YECHHUS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHUX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEeIHEro MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuiMpeHre ¢ YriiyOJeHUEe TEOpEeTUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPMiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsgy ¢ stum, B cBere
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
o0pa3oBaTeIbHOI MPOrpaMMBbl CPEIHET0 O0IIEro 00pa3oBaHus U3yUeHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1ad BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHUE Yy HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHUH palMOHANIM3alNU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBnsomyMA NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IpPeIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiI€HHOE TEOPETHYECKOE [OMNOJHEHUE, MO3BOJSIOIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTrHUECKOT0 MaTepHara.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOJIeHUs PEACTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTAaBICHUIX
O CTpOeHUMH aroMa. XHMHUYECKass CBsI3b OOBSICHSAETCS C TOUKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P eKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHii.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COZIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeEHHOro npoduis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe NPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 00b110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0o MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEeHT OyJeT cJelaH Ha OOIIHOCTh METOAOB IO3HAHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkaHUM MpeAMeTa Il KIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 0OCTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3allii KIETKH KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYLIHOCTU IPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU HW3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHET0 00I1Iero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B oOOecreueHUu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCIeYeHnr palrOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUsI U OOIEH KyJbTypbl U€IOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHMUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AMCIIEPCHBIX CUCTEMaX, 00 00IuX
Hay4HBIX NMPUHINIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOIB30BAaHUEM U TIEPEPAOOTKOM BEIIIECTB;
yrayOJeHre MpeCTaBICHUHI 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JeATeTbHOCTH U MMOBCEHEBHOMN KH3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIBLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPhI, MPUOOPETEHNE OTIbITa OOIIECTBCHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJeHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHu3Mbl  00pa30BaHHA KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MNEpeKpbIBAaHHMS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUCHHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukanuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OPraHWYECKUX BEMIECTB U MaTEepHalaMU Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHUE MOJEIEH MOJEKY]l OpPTraHUYEeCKUX
BEILECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0mias ¢popMysia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XYWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JErHIpUPOBaHMs, UKIU3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJbIX (IIUKJIOMPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMu IPUCOENUHEHMS, 3aMEUICHUS B O-IIOJOKEHHWE IIPpU JIBOWHOM CBS3H,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COMPSDKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. [lonmuMepusanus ConpspkEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE alIKaIueHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYYEHHS] U IPUMEHEHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). ['oMojoruueckuil psifi apeHOB,
obmiast opmyIia, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PeaklUy 3aMelIeHUs] B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEaKUWHW NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yroab u mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HeDTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBHE IUTAJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/ia B OPTaHMYECKUX BELIECTBAX, OJYYEHUE STUIICHA U U3yUYEHHE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ kKoyuekiusMu «Hedts» u «Yronby, ¢ odpasiamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YTIJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHEHHS.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYNl (HAa MpUMeEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIHUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHMH  KHUCJOTaMH.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIIUsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakIuii HyKiIeo(pUIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO siapa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHusbHbIE COETUMHEHUS — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMUYECKHE CBOMCTBA AJIBJACTUAOB U KETOHOB: PEAKIIUU ITPUCOCTUHEHUS.
OxucieHrne anbJeruIoB, KAadyeCTBEHHBIC peakiuu Ha aimpAerunabl. CrocoObl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPEJIETbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3UM MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JIUHOJEBAS,
JUHONIeH08as KUcaoThl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GuU3n4ecKue U XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, -
U monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE U MOJOYHOKUCTIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAUCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTEH W 1eunono3a. CTpoeHHEe MakKpOMOJIEKYJl Kpaxmania, IVIMKOI€Ha U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAUECTBEHHAs] PEAKIUs C HOJAOM. XHMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOM KHUCJOTBI, B3aUMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellieHHe DJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C0KHBIC YPUPHD».

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBHAE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHWIYH — IpeJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psga. CTpoeHUe aHUJIMHA.
B3aumHoe BimMsHHWE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OcoOEHHOCTH
XUMHUYECKUX CBOUCTB aHmwiInHA. KauecTBeHHBbIE peakinuu Ha aHUIMH. CrnocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [lojydeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: THAPOJIM3, IEHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaMm
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHe OpraHMYEeCKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MAacCCOBBIM JOJIIM DJIEMEHTOB, BXOSAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/MUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpPMYJIbI OPraHMYECKOrO BEIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEIMYUHBI, €IUHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,
dbotocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadus: monae3Hple UCKONAEMbI€, TOIUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPENICTBA, MaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
OJNEeKTpOHHBIE KOHPUTYPALIMM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypallUd HMOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPUUECKUM CTPOEHUEM (HAa MPUMEPE COETMHEHMI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE 0 KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMHBIX pacTtBopax. CmocoObl BBIPRXKEHHUS KOHILIEHTPALIMA PAcCTBOPOB:
MaccoBas J0JIs BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HaceleHnnsie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOpPraHUYeCKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoncranTta
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DNEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOAOPOJAa B TMPUCYTCTBUU KaTalin3aTropa, MOJAEIU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemeTaiwioB B [leproindyeckoi CuCTeME XUMUYECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u
yriepoaa).

Bonopon. Ilomydyenue, ¢usndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'alioreHoBOAOpOIbl. BaxkHelmme Kuciaopoacoaepxaiime
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYecKue U XMMHUYECKUE CBOMCTBA M NMPUMEHECHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMenenune cepol U €€ COeTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yao0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAe. AJIOTPONHbBIE  MOAM(PHUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEIIECTB, 0OPAa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOSydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIbI CTEKIIA.

[Tonoxenne MetamoB B Ilepruoandeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTasioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MetawioB.  OOmume  crmocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPrus,
anekrpomeraiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XMuMUYECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELECTB U UX COCIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE NPOCTBHIX BELIECTB U HX COECIMHEHHIA.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOIICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi XxapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[Ieproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydyeHne u npuMeHeHrue xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOMCTBA JKejie3a M ero coenuHeHuil. OKcuabl,
ruapokcu sl U conu xeneza(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
nIe04Yeld, Ka4eCTBEHHbIE PEAaKI[MM HAa HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJOPO]Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUAIBI OPTaHU3AIUA XUMHUYECKOTO MTPOU3BOJICTBA. [[poMbIlIeHHbIE CITOCOOBI
MOJTYYeHUs] BKHEUIIMX BEIICCTB (HAa MpUMEpe MPOM3BOJICTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieYeHUU YHEPreTUIECKON 0€30IMacHOCTH.

Xumusi W 30poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIUHBI.

XuMHs TAIIA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaIbHbIE YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUAaCTBYIOIIMX B PEAKIIUU BELLIECTB, MACCHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMeCH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKI[UH, €CIU OJIHO
U3 BEILIECTB JaHO B BHAE pacTBoOpa ¢ ONpEHeIE€HHOM MacCOBOM J0Jen
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JI0JIM ¥ MOJISIPHON KOHIIEHTPALMK BEILIECTBA B
pacTBOpe, A0JIM BBIXOAA NPOAYKTA PEAKIUU OT TEOPETUUECKN BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpraHW4eCcKol XUMHUH B 11 Kiacce ocylIecTBISIETCS YEpE3 MCIIOJIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHITHHA, NPUHATHIX B OTAEIbHBIX
IIpEAMETaxX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTE3a,
TEOpusl, 3aKOH, aHaJU3, CUHTE3, KJIacCU(PUKaAIUs, MEPUOJIUIHOCTb, HAOIIOAEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOEIb, MOJIEIMPOBAHHUE.

duszrka: MaTepus, MUKpPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, PAANOAKTUBHOCTbh, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHbB, BELIECTBO,
TeI0, 00bEM, arperaTHOE COCTOSIHUE BEILEeCTBA, WJCalbHBIM ra3, (uznueckue
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusM, 3KocrucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPOAJIEMEHTbI, OCJKH, XKUPbI, YTIEBOAbl, HYKICUHOBBIE KHUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB ¥ OTOK YHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBILIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
IIpenapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUANIOB, JJIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 110
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-NIEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSA MpeaAMeTa «XUMHs» Ha YPOBHE CPEIHEro
o0miero 00pa3oBaHUsl BBIJEICHBI CIEAYIOUIUE COCTABIISIONINE: OCO3HAHUE
OOy4arolMMUCS POCCUMCKOW TpakJaHCKOM HIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIETICHUIO; HATMYUE MOTHUBALIUN
K OOy4YEHHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATHIMH B OOIIECTBE TMpaBWIaMd WM HOPMAMH TIOBEICHUS; HaIHUNe
PaBOCO3HAHUS, HKOJIOTMYECKON KyJIbTYpbl; CIIOCOOHOCTh CTaBUTh LEIH U
CTPOUTb KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3YyJbTaThl OCBOCHUS MpEAMETa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTH OIBITA TO3HABATEIFHOW M TMPAKTUYECKOW NEATEIHHOCTH
oOyJaromuxcsi B MpoIecce peaan3anuu 00pa3oBaTeIbHON ASSITENbHOCTH.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS TMpeaAMeTa «XUMHUS» OTPakaroT
c(OpPMUPOBAHHOCTh OIbITA MO3HABATEIBHOW M TMPAKTUYECKOW NEATEIbHOCTU
00yyJaromuxcsi B Mpolecce peann3aiui 00pa3oBaTebHON eI TEIbHOCTH, B TOM
YHClie B 4aCTH:

1) rpa:KaaHCcKOro BOCIIMTAHMA

OCO3HaHUsl  OOYyYalOUIUMHUCS  CBOMX  KOHCTHUTYLUMOHHBIX TIpaB U
00s13aHHOCTEM, yBaXKEHUSI K 3aKOHY U TIPaBONOPAIKY;

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMax W TPaBHIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKON MAESITENbHOCTH MPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHNN YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIITOJIHEHUN
XUMHUYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MIPH aHATHN3e Pa3InIHBIX BHIOB YUYEOHOH NeATEIbHOCTH;

2) IaTPMOTUHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPMYECKOMY M HAay4YHOMY HacCJEIUI0
OT€YECTBECHHON XUMUM;

YBOKEHHUS K TPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUIECKOTO
NPUTIOKEHUSI XUMHUHM, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUIATEIbHBIX ~HAOMIOJEHUHM, KPOIMOTJIMBBIX 3KCHEPUMEHTAIbHBIX TOHUCKOB,
MOCTOSIHHOTO TpyJa YYEHBIX U MTPAKTHKOB;



MHTEpECa W IO3HABATEJbHBIX MOTHBOB B MOJYYEHUH M MOCIEIYIOIIEM
aHanuM3e  MHPOpMAMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOMN
OTE€UYECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH  OIIEHMBAaTh CHUTYyallUM, CBSA3aHHbIE C XUMHYECKUMHU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBapULIEH ¢
MTO3ULIUI HPAaBCTBEHHBIX U MIPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEACTBUI
MTOCTYTIKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIo/IeHNs MpaBui 0€30MacHOro0 OOpallleHHus C BEIIECTBAMH B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU AEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU IPAaBWJI HHJIWBHUIYAJIbHOTO M KOJJIEKTHBHOIO
0e30macHOro MOBEACHUS B CUTYaLHUSIX, YTPOKAIOLIIUX 3J0POBBIO U KU3HH JIFO/ICH;

OCO3HaHMS MOCIEACTBUN U HENIPUATUS BPEAHBIX PUBBIYEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTHUKOB, KypeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEe10BaTEIbCKON
NEeSATEAbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PELICHUM IPAKTHUYECKUX 3a]a4
COLIMaJIbHOW HANpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHUIO Tpodeccuil pa3auyHoro poaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYy, JIOJIAM TPYy/la U pe3yJbTaTaM TPYJIOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpDY MHIUBUIYAJIbHOU TpPaeKTOpPUU
oOpa3zoBanus, Oynymiel npodeccuu U peanu3aliu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XUMHH, UHTEPECOB
U IOTpeOHOCTEM 00111eCTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE KaK HUCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUS I00ANBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUSA
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeibl;



OCO3HaHMSI HEOOXOJUMOCTH HCMOJb30BAHUS NOCTHKECHUN XUMUHU IS
pelIeHUs BOMPOCOB PAlIMOHAIBHOTO TPUPOI0TI0JIb30BAHMS;

AKTUBHOTO HENPUATHUS JCUCTBUM, NPUHOCAIIMX BpEl OKpPY)KAIOLIEH
IIPUPOJIHOM CpeJie, YMEHHUS IIPOTHO3UPOBATh HEOIAronpHUATHBIE SKOJIOTHICCKUEC
MOCJIEACTBUSI NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HallMyus PAa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KYJBTYpBI, OIbITA ACATCIBHOCTA HKOJOTMYECKON HANpPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS UMU B TIO3HABATEILHONM, KOMMYHUKATHUBHON M COLIMATIBLHOM
IMpaKkTHKe, CHOCOOHOCTM W YMEHHS AaKTHBHO TMPOTHBOCTOSATH HJICOJIOTHU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KakK HayKd, OCO3HaHUsA €€ poJii B
GbopMUPOBAHUU PALMOHATIEHOIO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEJIOCTHOIO
MpeacTaBiieHus: 00 OKpyXKarolleM MUPE Kak O €IMHCTBE MIPUPO/IbI U YEIOBEKA, B
MO3HAHWUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEeIIeHWU MPOoOJIEM COXpaHECHUS
IPUPOJIHOTO PaBHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUHU JJII COBPEMEHHOMN
UUBWIM3ALMKU: B €€ T'yMaHUCTHUYECKON HaNpaBJICHHOCTU W BaXXHOW pOJU B
CO3JJaHUU HOBOW 0a3bl MaTEepPUAIbHOW KYJIBTYphI, B PEIICHUU TJIO0ATBHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, DHEPTETHUECKOM,
NUIIEBOM W DKOJIOTHYECKOW  O€30MacHOCTH, B Pa3BUTHUU  MEIUIIMHBI,
o0ecrieYeHUn YCI0BUN YCTIEITHOTO TPY/1a U SKOJOTUYECKH KOM(POPTHOM KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCTOIb30BaTh
MoJTy4yaeMble 3HAHUS JIJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUupa
U TPOUCXOJAIIMX B HEM U3MEHEHUM, yMEHHUs JelaTb OOOCHOBaHHBIC
3aKJIFOUCHUS] Ha OCHOBE HAay4yHbIX (DaKTOB U HMEIOUIUXCS JAHHBIX C IEJIbIO
MOJIYYEHHUSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XUMUYECKUE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBLCKON IeSITEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHMI0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSM TPY/la B pa3IMUHbBIX chepax mpodheccuoHaTbHON
NEATEIIBHOCTH.



METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS IPOTrPaMMBbI IO XMMHUU HA YPOBHE
cpeaHero o0Iero 00pa3oBaHus BKIFOYAIOT:

3HAYMMBbIE IS (QOpMHpPOBAHUS  MHUPOBO33PEHUS  OOy4YArOITUXCS
MEXAUCLHHUILTMHAPHBIE (MeXIpeAMETHBIE) oOllleHayYHbIE TIOHSITHSL,
OTpaXKAIOUIUE IETOCTHOCTh HAYYHOM KapTHUHBI MHUpa U CHEHU(UKY METO/OB
MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusl, SBJICHHUE, MPOIEeCC, CUCTEMa, HAy4YHbIA (pakT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsI, HCCIEJOBaHHE, HaOII0JICHUE, H3MEpEHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbIC JIefCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHHUKAaTHBHBIE, PEryJIATHBHBIC), oOecreunBaromue (HOpMHUPOBAHHE
(GYyHKIIMOHATBLHON TPaMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM O0YJarOIIUXCs;

CIIOCOOHOCThH oOyyJarommxcst HCIIOJIL30BaTh OCBOCHHEBIEC
MEKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBHUS B MIO3HABATEIBHOW U COLMAIIBHOMN ITPAKTHKE.

MertanpeaMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHHUE YHHUBEPCAJTbHBIMU
y4eOHBIMM  I103HABATEJIbHBIMH, KOMMYHUKATHBHBIMA U  PETYJISTUBHBIMH
JIICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M AKTyaJlU3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN JESITEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTECPUH HX
JNIOCTUKEHUSA, COOTHOCUTH PE3YJbTaThl JCSITEIBHOCTH C IMOCTaBJICHHBIMU
LEJISIMHU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICIIATh XapaKTEPHbIC MPU3HAKK MOHATUN U YCTAHABIMBATH UX B3aMMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHITHSI 1711 OOBSICHEHHS OT/IEIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI M KPUTEpUM IS KiaccUUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIIUM;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3U MEKAY H3y4YaeMbIMU
SIBIICHUSIMU;



CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIC, JECIYKTUBHBIC, IIO
AHAJIOTUM), BBIBIIATh 3AKOHOMEPHOCTH M MPOTHBOPEUYUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

IPUMEHSTH B IPOLIECCE ITO3HAHUS UCITOIb3YEMBIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJENH, NPEOOPa30BLIBATE MOJICIBHBIC TPEACTABICHUS —
XUMUYECKUN 3HAaK (CHMBOJ) JJIEMEHTa, XHMH4YecKas ¢dopMmysa, ypaBHEHHUE
XUMUYECKOM peakMu — TMpu pPEIIeHUH Y4YeOHbIX [O3HABATEIbHBIX U
NPaKTUYECKUX 3a]a4, PUMEHATh HAa3BAHHBIE MOJEIbHBIE MPEICTABICHUS IJIS
BBISIBIICHUSI XAPAKTEPHBIX IPU3HAKOB HM3Y4YAEMbIX BEHIECTB U XUMHUYECKHUX
peaKuuil.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuii;

GopMynupoBaTh LEIM W 3aJa4yd  HCCIEJOBaHUS, HCIIOJIb30BAThH
MIOCTAaBJIEHHBIE U CAMOCTOSITENBHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJIQJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W IMPOBEICHUS
YYEHUUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIO1aTh 33 XOJI0M
MpOILIECcCa, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (PopMyIHpoBaTh
0000IIEHNsT W  BBIBOJABl  OTHOCHUTEIBHO  JIOCTOBEPHOCTU  PE3YJIbTATOB
UCCIIEIOBaHUSI, COCTABIISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIeNOBATENbCKOW UM MPOCKTHOU
NEeSATEAbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHMS] MPAKTUYECKUX 3a7a4d, NPUMEHEHUIO Pa3IuYHbIX
METOJIOB ITO3HAHHSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBAThCA B PA3NIMUYHBIX HCTOYHHMKAX HHPoOpMauuu (Hay4yHO-
MOMyJIsipHasl JINTepaTypa XMMHYECKOTO COAEpP)KaHUsI, CIPaBOYHbBIE MOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUJIOB U (POpM
peACTaBICHUS, KPUTUYECKH  OLEHUBAaThb €€  JIOCTOBEPHOCTH M
HENPOTHUBOPEYUBOCTH;

(GopMyIMpOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIE METObI PU MTOUCKE U
orOope wuHPOpMALMKM, HEOOXOAUMON Ui BBINOJHEHUS YYEeOHBIX 3ajad
OIPENECIEHHOTO THUIIA;

MpruOOpeTaTh OMBIT UCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYI0 (OpMY MpPEICTaBICHUS
uH(popmalmu (cxeMsbl, rpaduKu, JUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);



HCIIOJIb30BaTh HAayYHBIM S3BIK B KadeCTBE CpEACTBA IMpuU padoTe C
XUMHUYECKON WH(pOpManuel: MPUMEHITh MEXIpeAMETHbIE ((pU3NYECKUue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbl, a00peBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMmyHnKkaTHBHBbIE YHHBepPCAJbHbIE y4eOHbIe JeHCTBHS

3a/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ AUATIOTA
W/WJY TUCKYCCHUH, BBICKA3bIBATh UJEU, (POPMYJIMPOBATH CBOU MPEIIOKECHUS
OTHOCHUTENBHO BBINOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALUEH pe3yJIbTaTOB MO3HABATEIBLHON JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPHU
BBITIOJTHEHUW XMUMHYECKOTO0 OKCIEPUMEHTa, TMPAKTHYECKOW padoThl IO
HCCJICIOBAHUIO CBOMCTB N3y4aeMbIX BEIECTB, PeaTH3alMi YICOHOTO IIPOCKTA, U
bopMyIUpPOBATH BHIBOJBI MO pe3ysibTaTaM MPOBEAEHHBIX UCCIIEAOBAHUN MyTEM
COTJIACOBAaHUSI MO3UIIMHI B X0/1€ 00CYXICHUSI 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYILIECTBIATH CBOIO IO3HABATENIbHYIO
NEATEIBHOCTh, ONpEAeNsis €€ LEeNH W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJIaraéMblii aJIrOpUTM JCHCTBUN TIpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ PexTuBHBIN CcNOCOO MX pElIeHHs C YYETOM MOJYYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIPHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHHMS TPOTpaMMbl TIO XHMHH Ha
yriyoJIEHHOM YpPOBHE Ha YpOBHE CpeaHero oOIero oopa3oBaHUsl BKIIOYAIOT
cnerupuyueckue s yueOHOTO MpeaMeTa « XUMHUsSH HayIHbIC 3HAHUS, YMCHHUS U
CIOCOOBI ICCTBUI 110 OCBOCHUIO, UHTEPIIPETAIIMH U MTPEOOPA30BAHUIO 3HAHUM,
BUJIBI ICSITEIIBHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHUU B



Pa3IMYHBIX YYeOHBIX CUTYAIlHsX, a TAK)KE B PCAIbHBIX KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XMMHEM. B mporpamme Mo XUMHM NPEAMETHBIE PE3YJIbTATHI
IIPEACTAaBIIEHBI 110 I'OJaM U3y4YECHHUS.

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuMHS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTD MPEACTABICHHUI: O MECTE U 3HAYEHUHU OPraHHYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJii B 0OECIEYEHUN YCTOMYHBOIO
pPa3BUTHUS YEJIOBEUECTBA B PEUICHUH MPOOJIEM 3KOJOTHUYECKON, SHEPreTUIECKON
U THUIIEBOM OE€30MacHOCTH, B Pa3BUTUU MEIUILIMHBI, CO3JaHUU HOBBIX
MaTepuasioB, HOBBIX HCTOYHUKOB JHEPIuUU, B OOECIEUEHHH PALUOHAIBHOTO
MPUPOJONOIL30BAHMS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEeJIOBEKa, a TAaKXE DKOJOIMYEeCKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIQJCHUE CHUCTEMOM XHMMMYECKMX 3HAaHHW, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAOIINAE TOHATHS — XUMUYECKHHA DJIEMEHT, aToM, SIp0 U
2JICKTpOHHAsE 000JI0YuKa aroma, S-, P-, d-aTOMHBIE OpPOWTAIN, OCHOBHOC W
BO30YX/IEHHOE COCTOSIHHMSI aroMa, TMOpUAM3alus aTOMHBIX OpOWTaieil, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTEINEHb OKHCIICHUS,
XUMHUYECKasl CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, yriepOIHBIN
ckeneT, (yHKIHMOHANbHAs TPYIIa, paguKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BépHyThlE, COKpalIEHHbIE, CKEJIETHBIE), H30MEpUs CTPYKTypHas H
MIPOCTPAHCTBEHHAs (T€OMETPUYECKAs], ONITUYECKAs ), U30MEPbI, TOMOJIOTMYECKUI
psa, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOI- U a30TCOAEPKAIINE OPraHUYECKNE
COEIMHEHHSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS; TEOpUH, 3aKoHbl (mepuommyeckuii 3axkoH JI. M. MeHneneena,
TEOPUS CTPOEHUS OpraHnyecKkux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS
MaccChl BEILIECTB, 3aKOH COXPAHEHMS U MPEBPALIEHUS SHEPTUH TP XUMUYECKUX
peaKkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIEKAIUE B OCHOBE IMOHMMAaHHS NPUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKUX SIBJICHHM; TPEJNCTABICHUS O MEXaHU3Max
XUMHUYECKUX PEaKLUd, TePMOAMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSX
UX MPOTEKaHUs, O B3aUMHOM BIMSHHM aTOMOB U TPYyNI aTOMOB B MOJEKyIax
(MHAYKTUBHBIM W Me30MepHBId d¢dekto, opuentantel | u Il poma);
(akTOIOrMYECKHE CBEJICHMSI O CBOMCTBAX, COCTaBE, MOJYyYEHUU U O€30MacCHOM
UCIOJIb30BAaHUU BAKHEWILIMX OPTraHUYECKUX BEILECTB B OBITY U MPAKTHUYECKOU
NESATEIbHOCTH  YEJIOBEKa, OOMMX HAay4YHbIX MPUHIOUIAX XUMHYECKOrO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);



c(hOpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIC MPU3HAKU MOHITHIA,
YCTaHaBIIMBATh UX B3aMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIOIINE OHATHS TIPU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCANHEHU;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIHMKY JJII COCTABICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX W CKEJIETHBIX) (HopmMya
OpraHUYeCKUX BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMUYECKUX PEAKIIUI U pACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIIMI  MOCPEICTBOM  COCTABJICHHUS
ANIEKTPOHHOIO OanaHca 3THX peakUuid, peakuuid HOHHOro OOMEHa IyTEM
COCTaBIICHUS MX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3TOTABIMBATh  MOJIENM  MOJIEKYJT ~ OPraHMYECKHUX  BEHIECTB  JJIA
WUTIOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH: YCTAHABIMBATH MIPUHAITIC)KHOCTh U3yUEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEAeIEHHOMY
KJIacCy/TpynIe COEIWHEHUH, JaBaTh WM Ha3BaHMUS [0 CHUCTEMaTUYECKOU
Homenkatype (IUPAC) u npuBoauTh TpUBHAIIbHBIC HA3BAHUS JIJISI OTICIBHBIX
peICcTaBUTENIeN OPraHNYEeCKUX BEIIECTB (ITHIIEH, alleTHIIEH, TOJIyOJ, TJIUIEPUH,
ATUJICHTJIMKOIb, (eHOoNd, (popManblIeru, arneTadbIerua, aleToH, MypaBbUHAS
KHCIIOTa, YKCYCHasi KHUCJOTa, CTEapUHOBAs, OJIEMHOBAasA, MaJIbMUTHHOBAS
KHUCIIOTHI, TJIUIUH, ajJaHuH, MalibT03a, PPyKTO3a, aHWINH, TUBUHWI, U30IPEH,
XJIOPONPEH, CTUPOI U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHS OIpENeIsaTh BHJ XMMHYECKOH CBs3U B
OpPraHMYECKUX COCIMHEHUSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHATH MOJOXKEHHUS TEOPUU CTPOEHUS
oprannueckux BemectB A. M. byriepoBa 1ist 0OBsSCHEHUS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAHHOCTh YMEHHUU  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usnyecKkne U XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJACCOB  OPraHMYECKUX BEIIECTB: AaJKaHOB, IUKJIOAJKAHOB, aJIKEHOB,
aJIKaINCHOB, AJIKNHOB, ApOMAaTHYECKUX YTJIEBOAOPOOB, CIIUPTOB, aJlbJETHIOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX H CJIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOSTMHEHU U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YTIeBOIOB (MOHO-, IU- U
MOJINCAXapUIOB), WILTIOCTPUPOBATh TEHETUYECKYIO0 CBA3b MEXKAY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUS TMOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSTMHEHUHN



OT KPaTHOCTHU U THUIIa KOBAJEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYyJIax;

c(hOpMHPOBAHHOCTH YMEHUS XapaKTepru30BaTh VUCTOYHUKH
yIIEBOAOPOJHOTO ChIphsi (HE(Th, MPUPOJHBIA Ta3, Yrojb), CHOCOOBI €ro
nepepabOTKU 1 MIPAKTUIECKOE IPUMEHEHHE MMPOIYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTH BJIAJICHUS] CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX
METO/1aX MO3HAHUS — HAOIIOACHUH, U3MEPEHUU, MOJICTUPOBAHUU, SKCIIEPUMEHTE
(peabHOM M MBICIIEHHOM) M YMEHUS MPUMEHATh 3TU 3HAHMUS;

cOPMUPOBAHHOCT, ~ YMEHMsSI  NPUMEHATh  OCHOBHBIE  OIEpaIUH
MBICTUTEILHON JIESITEIbHOCTH — aHallu3 W CUHTE3, CpaBHEHHE, 00O0OIIECHUE,
CHUCTEMAaTHU3aIINIO0, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3€U — JJI U3YUCHHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C TIOHATUSIMU W TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1s1 ©60J1ee 0CO3HAHHOT'O MOHUMAaHUS CYITHOCTH MaTepUabHOTO €IUHCTBA MHUPA,
HCTIOJIB30BaTh CUCTEMHBIC 3HAHUSA M0 OPraHUYECKOM XUMUHU ISl OOBSICHEHUS U
IPOTHO3UPOBAHUS SABICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHUH: MPOBOJUTH PACUETHl 10 XUMHUYECKUM
dbopMmyllaM ¥ ypaBHEHMUSIM XUMHUUYECKUX PEAKIHMl C HCIOJIb30BaHUEM
dbu3nyecknx BeaMYMH (Macca, O0O0BEM Ta30B, KOJMYECTBO BEIECTBA),
XapaKTepU3yIOIIUX BEIIECTBA C KOJHWYECTBEHHON CTOPOHBL: PACYETHI IO
HAXOXKJIECHUIO0 XUMUYECKON (POPMYJIBI BEIIECTBA IO M3BECTHHIM MACCOBBIM JIOJISIM
XUMUYECKUX JJIEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTH Ta3000pa3HbIX
BEILIECTB,;

c(hOpPMHUPOBAHHOCTh YMEHHWH: TMPOTHO3UPOBATh, AaHAJU3UPOBATh U
OIICHUBAThH C TO3UIIUN HKOJOTUYECKON OE30MacHOCTH MOCIENCTBUSI OBITOBOM U
IIPOU3BOJICTBEHHOM JIEITEILHOCTH YEJIOBEKAa, CBA3aHHOM C TepepadOoTKOiM
BEILIECTB, MCIOJIb30BaTh TOJIYYCHHbIE 3HAHUS JUISI TOPUHSATHUS TPAMOTHBIX
pelieHunii npoodJyieM B CUTyalusiX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAMOCTOATENILHO TUIAHUPOBATh U TPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (IOJyYeHHEe U HM3YyUYCHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIIIEBOJAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOJIEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATIBHBIX
3a/1a4 10 PACTO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOIIOJEHUEM IPABUII
6e3omacHOro OOpalieHus] C BEIIECTBAMH W JIA0OPATOPHBIM O0OPYIOBAHHEM,
dbopMynupoBaTh IEIb HCCICAOBAHUS, MPEACTABIATh B Pa3IUYHON (QopMme
pe3yAbTaThl SKCIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:



COOJIOAATh MPaBHJIa SKOJIOTUYECKH 11€TIECO00PA3HOTO MOBEACHUS B OBITY U
TPYAOBOU JIEITEIBHOCTH B LEJISIX COXPAHEHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
IPUPOJIHON CPENBI U TIOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOrO JEWCTBUS Ha YKUBBIC OPraHU3MBbI
ONPEAECTIEHHBIX OPraHUYECKUX BEIIECTB, NOHMMAs cMbICI nokasarens [1J1K;

aHaJIM3UPOBATh 11EIECO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
IPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIECTBIATH IIEJICHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMallUd B PA3IUYHbIX HMCTOYHHMKAX (Hay4yHas W y4eOHO-
Hay4JHasl JIUTepaTypa, CpencTBa MaccoBoi nHpopmaruu, HTEpHET U Ipyrue),
KPUTUYECKU aHAJIU3UPOBATh XUMHUUYECKYIO0 MH(OpMaILINIO, TepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KUIIACC

[IpenMeTHble pe3ynabTaThl OCBOEHHUS Kypca «OOIasi U HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA: O MaTEpUAILHOM EIWHCTBE MHUpA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJId B 00ECIIEUYEHUN YCTONYHBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM SKOJIOTMYECKOM, IHEPTETUUECKON U MUIIEBOM
0€30IaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IAHUU HOBBIX MAaTE€pUANIOB, HOBBIX
MCTOYHUKOB PHEPTUH, B 00ECIICUEHUHN PAIMOHAIBHOTO PUPOIOTIOIH30BAHMUS, B
GbopMHpPOBAaHMK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YENIOBEKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE CHUCTEMOM XMMHMUYECKMX 3HAHHMH, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIAralOIMe TMOHATUS — XUMHYECKHH JJIEMEHT, aToOM, sApPO aToMma,
M30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAITH, OCHOBHOE
1 BO30YXXJIEHHOE COCTOSIHUSI aTOMa, TMOpUIM3aIus aTOMHBIX OpOuTaiei, noH,
MOJIEKYJIa, BAJIEHTHOCTb, JJICKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHHS,
XUMUYECKasi CBs3b (KOBaJIGHTHAsl, HWOHHAs, MeETaJUIMYecKas, BOJOPOIHAs),
KPUCTAJUIMYECKasl PELIETKA, XMUMUYECKas peaklus, pPacTBOpP, JJIEKTPOJIUTHI,
HEJJIEKTPOJIMUTHI, JJIEKTPOIUTAYECKAS] NUCCOLUUALMSA, CTENEHb JIHUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTellb, OKUCIUTEIh, BOCCTAHOBUTEb, TEIJIOBON 3(PdeKT
XMMHUYECKOM  pEaKlUH, CKOPOCTh XHUMHUYECKOM PpEakKIuu, XHUMHUYECKOE
pPaBHOBECHE; TEOPUM U 3aKOHBI (TEOPHUSl SJIEKTPOJUTUYECKON HUCCOLMAIINHY,
nepuoauueckui 3axkoH .M. MenneneeBa, 3aKOH COXpaHEHUS MACChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPAILLICHUS SHEPTUM IPU XUMUUECKUX PEAKIUAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUUN S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE



ITOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SBICHUN; COBPEMEHHBIE
IIPEACTABIICHUS] O CTPOCHHMM BEIIECTBA HA ATOMHOM, MOHHO-MOJEKYJISIPHOM U
HAJMOJICKYJISIPHOM YPOBHSIX; IPEACTABICHUS O MEXaHU3MaX XHMHYECKUX
peakuuii, TEPMOAMHAMHUYECKMX M KHHETUYECKHUX 3aKOHOMEPHOCTAX HX
IIPOTEKAHUS, O XMMUYECKOM PABHOBECUH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(akTONIOTHYECKUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U OE30MacHOM
UCIOJIb30BaHUH BaXKHEUIINX HEOPTAHUYECKUX BELIECTB B OBITY U IPAKTUUECKON
JESTENIbBHOCTH  YeJIOBEKa, OOLIMX HAay4yHbIX MPUHIUIAX XHUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIC MPU3HAKU MOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU
OIIMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALCHUN;

c(OPMUPOBAHHOCTh YMEHUS HCIOJIb30BATh XUMHUUECKYIO CUMBOJIMKY JJIs
cocTaBieHusl (OpMyd BEUIECTB W yPaBHEHUH XMMHYECKUX PpEaKIHil,
cuctemarnueckyro HoMeHknatypy (IUPAC) wu TpuBHanbHBIe Ha3BaHUSA
OT/ICJIBHBIX BEIIECTB;

cOPMUPOBAHHOCTh YMEHHS OIpPENESATh BaJCHTHOCTh U  CTENEHb
OKHCJICHUS] XUMUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBS3U
(KoBaneHTHAsi, MOHHAs, METaJUIMYECKasi, BOAOPOHAS), TUIl KPUCTALITUMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTbh CBOWCTB BELIECTB OT
BUJIa XUMHUYECKON CBSA3M W THUIA KPUCTAUIMYECKOW PEmETKU, OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OPMUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATH: HEOPraHUYECKUE
BEILIECTBA MO0 HUX COCTaBY, XMMHYECKHE PEAKIMU N0 PA3JIMYHBIM IPU3HAKAM
(unciay M cocTaBy pearupyroulux BeUIeCTB, TEIUIOBOMY 3(PQeKTy peakuuu,
U3MEHEHUIO CTENEeHEeW OKHUCIEHUS D3JEMEHTOB, OOpPAaTHUMOCTH, YYacCTHIO
KaTtajiu3aTopa M JIPyrue); caMOCTOATENbHO BbIOMpPATh OCHOBAHMS M KPUTEPUU
JUTSI KacCU(UKALIMKM U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLU;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICT MEPUOJUYECKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XWUMHUYECKHX DJJIEMEHTOB IE€PBOrO—4YETBEPTOTO IEPUOAOB
Ileppuommueckorn  cucremer .M. MenneneeBa, UCHONb3ys  HOHATHS
«IHEPTeTHUYECKHE YPOBHUY», «IHEPTETHUYCCKHE MOYPOBHUY, «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YKIEHHOE HIHEPreTUUECKHE COCTOSHHS aTOMay;
OOBSACHSTH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB U UX
coequHeHUN 10 nepuoxaM U rpynmnam Ilepuommueckon cucremsr [ .



MeHpeneeBa, BAJICHTHbIE BO3MOKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX AJIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh yMEHUM: XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHME CBOMCTBA BEIIECTB PA3IMUHBIX  KJIACCOB, MOATBEPKIATh
CYILLIECTBOBAHNE F€HETUYECKOMN CBSI3M MEKIYy HEOPIraHHMYECKHUMH BEIIECTBAMU C
MTOMOILIBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA TOCPEJICTBOM COCTABIEHUS OBJIECKTPOHHOTO
OajlaHca 3TUX pEaKlMi; peakuid HMOHHOTO OOMeHa MyTEM COCTaBJICHHUS HUX
IIOJHBIX W COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; PEAKIUN T'MAPOIN3A; PEAKLINAN
KOMILIEKCOOOpa3oBaHusl (Ha TpUMEpPE THIPOKCOKOMIUIEKCOB IIMHKAa U
AIIOMUHUSA );

c(OPMUPOBAHHOCTb YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHNI ¢ YUETOM UX SHEPIeTHUECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTH XMUMHUYECKON peakluuyd B 3aBUCUMOCTH OT Pa3IUYHbBIX
(akTOpoB, a TaKKe XapaKTep CMEIICHHS XUMHUYECKOIO pAaBHOBECHS O]
BJIMSTHUEM BHEIIHUX Bo3aencTBuid (mpuniun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHUMHUUYECKHE pEaKIIUH,
JeXKallle B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUsI CEPHOM KUCIOThI, aMMHUAKa,
oOlMe Hay4Hble NPUHLHUIIBI XUMUYECKUX MPOU3BOACTB; LEIECOOOPa3HOCTh
IPUMEHEHUS! HEOPTAHUUECKUX BEIIECTB B MMPOMBIIIJICHHOCTH U B OBITY C TOYKU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHMM O METOJaX HAYYHOIO
MO3HAHUS SABJICHUN TNPUPOJbI — HAOMIOACHUE, U3MEPEHHE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peajbHbli U MBICICHHBIN), HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TPUMEHATh OTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEIIECTB U JJI OOBSICHEHHS XMMHUUYECKHUX SIBIICHUN, UMEIOIINX
MECTO B MPHUPOJIE, MPAKTUUYECKON NeATEILHOCTH YEJIOBEKa U B MOBCEIHEBHOM
KU3HH,

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUI
C TIOHATHSIMU U TIPEICTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11 60Jiee 0CO3HAHHOTO MOHUMAaHMSI MaTEPUAIILHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTL YMEHHS TMPOBOAUTH PACUYETHI: C HMCIOJH30BAaHUEM
MOHSTUI «MaccoBast 10JIsI BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHLEHTPAIUS»;
Macchl BellecTBa Wik 00bEMa raza o M3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TETUIOBOTO A dekTa
peaklMy; 3HaYEHUs] BOJOPOIHOTO MOKAa3aTels paCTBOPOB KUCIOT U ILEJIOYEH ¢
U3BECTHOM CTEMEHBIO JTUCCOIMAIMM; MacChl (00BEMa, KOJIMYECTBA BEIIESCTBA)
IPOJYKTa PEaKIMK, €CIU OAHO U3 UCXOJTHBIX BEUIECTB JIaHO B BHUJIE PAcTBOpA C



onpenenEHHON MacCOBOM JT0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpUMecH); JOJM BBIXOJA TMPOAYKTa PEaKIuu; OOBEMHBIX OTHOIICHHMA
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOATENIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMHUYECKUNA  JKCIEPUMEHT (MPOBEIEHHE peakluuid HOHHOTO OOMEHa,
MOATBEPKACHUE  KAUYECTBEHHOIO  COCTaBa  HEOPraHMYECKHX  BEILECTB,
omnpeJieleHUe Cpeibl PACTBOPOB BEIIECTB C MOMOIIBI0 UHAUKATOPOB, U3YUYCHHE
BJIUSIHUS Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeakinu, pPEeIICHHE
AKCIIEpUMEHTANbHBIX 3a7ad 1o TemMaM «Mertamisl» U «Hemeramibs»y) ¢
coOmro/leHneM TpaBWjl  O€30macHOTO  OOpameHusi ¢ BEIIeCTBAMH |
na0opaTopHbIM  o0opyaoBaHueM, (GOpPMYyJIUpPOBATH 1E€b  UCCIIEIOBAHMUS,
IIPEICTABIATh B PA3IMYHON (opMe pe3ySbTaThl SKCIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~YMEHUM: COOJIOaTh MpaBUjia  TOJh30BaHUS
XUMUYECKON TMocyo u J1abopaTOpHBIM OOOpYy/IOBaHUEM, OOpaIleHus C
BEIIIECTBAMH B COOTBETCTBUU C HHCTPYKITUSMU T10 BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH II€JIeCO00pPa3HOr0 TMOBEACHHS B OBITY U
TPYJIOBOM JIEATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYKaIOIIeh
MPUPOTHON CpEeIbl W JOCTHKCHHS ©€ YCTOMYHMBOTO DPa3BHUTHsI, OCO3HABATh
OTMACHOCTh TOKCHUYECKOTO JIEHCTBHUS Ha YXUBBIE OPraHU3MBI OIPEACTEHHBIX
HEOPraHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [TIK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IICJICHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMallUd B PA3IUYHBIX HMCTOYHHKAX (Hay4yHass W y4eOHO-
Hay4JHasl JIMTepaTypa, CpencTBa MaccoBor nHpopmaruu, HTEpHET U npyrue),
KPUTHYECKH aHATM3UPOBATh XUMUYECKYIO0 HHGOPMAIIHIO, ITepepadaThIiBaTh €€ n
MCITOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON y4eOHOM 3a1aucii.
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