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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero oO1ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME E€CTeCTBEHHO-Hay4yHOro oOpa3oBaHus yvamuxcsi 10 kmaccoB. M3yuyenue
npenMeTa, pealn3yeMoe B YCIOBUAX AU(PGHEpEeHIMPOBAHHOTO, MPOQPUIBHOTO
oOydeHusi, MPU3BAaHO O00OecTeunuTh O0O0Ie00pa30BaATEIbHYI0 M OOIIEKYJIbTYPHYIO
MOJICOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO JJisl ajanTalii X K OBICTPO
MEHSIOIIUMCS YCIIOBUSM >KM3HU B COLIMYME, a TaKXKe JIJISl MPOJIOJKEHUS O0yUeHHUS
B OpraHu3alusx MpodeccuoHaIbHOrO0 00pa3oBaHMsl, B KOTOPbIX XUMUS SIBISIETCA
OJTHOM M3 MPUOPUTETHBIX AUCLMILINH.

B nmporpamme mno xuMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHPETAlUi0 B  COOTBETCTBMM C  OCHOBOINOJAraroLUUMU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yabTaToB OOYy4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOMTOMYSIBIISIIOTCSCIIEIYIOIIUEBBITONHAEMBIETIPOTPAMMONTIOXUMUHU (D
YHKIIUH:

e UHPOPMAIIMOHHO-METOAMYECKAs, peaju3alusi KOoTopoll olecreuynBaet
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpEeJeNICHNE: IPUHLHUIIOB CTPYKTYpPUPOBAaHUS W IOCIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HTOTOBOM arrecTaud B (OpME €IWHOTO0 TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpelelaMd YCTAHOBIEHHOM MPOrpaMMoi MO  XUMHUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUsS HANpaBI€H HA pean3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3yueHHe MpeamMeTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccuonaabsHOro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTIO Pa3BUTHA OOydYarOlIUMXCs, Ha (POPMHUPOBAHHE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCST  yIUIyOn€HHbIe Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJYy4YaeT OMNpeJeEHHOE TEOPETHUYECKOE [OMOJIHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAX MX COCAMHEHWN HA OCHOBE PACIIUPEHUS] M YIITyOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUNIOB ~ pEaKkuui  JomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHCHWH K OOmel cucteme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYECHUH TpeAMEeTa B JIaHHOM CJy4yae akleHT OyAeT clelaH Ha OOIIHOCTb
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHHMHM BEUIECTB U JIPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K MpUMEpPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYKaT OCHOBOW I H3y4YEHUs
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHBIMH MpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpelHero odmiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 0OOecleyeHUu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecrevyeHnn panuoHaIbHOIO MPUPOIONOIb30BaHMs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUW XUMHHM, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONINX €CTCCTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  TepepadOTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUUCCKON JCATEITHPHOCTH U MIOBCETHEBHOM YKU3HHU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUU TMPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAalMM K OOYYEHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMIO  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYCCKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpPAa30BAHHMIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPhI, TPHOOPETEHUE OMbITA OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKOUN AEATEILHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpesHero oomero odpaszopanus, s 10 kimacca cocrapiser 102 gacos (3
yaca B HEJIEIIIO)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUSI. BalleHTHBIE BO3MOXHOCTH aToma YIJepoja. XHMHYEcKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUEHUE TEOPUU CTPOCHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe 3P(DEKTH B MOJEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIHI
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX IPEICTABUTEIIECH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OpPraHWYeCKHWX BEIIECTB M MaTepHalaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIMHM 3aMEUICHUs, H30MEpHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [lpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOSHUSI 1 XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKWHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBeHHBIC peaklnK Ha TPOMHYIO CBiI3b. CIIOCOOBI OJTyYCHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUN 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aTKWIBHBIX PpaJUKaIoOB, KapOOKCHIIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENouHn. B3anMOIEUCTBUE IUTajJOT€HAIIKAHOB C MAarHUEM M IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3y4yeHrue (PU3NMUYECKUX CBOMCTB YIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepoja W BOJOPOJa B OPraHUYECKUX BEIIECTBAX, IOJIydEHHUE OHTWICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue oprannyeckue coelMHeHMs.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJIaMu CIHUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3Mm uenoBeka. CrmocoObl MOMy4YeHUS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAasl pEeaklys Ha MHOTOATOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUAPOKCOTPYIINbl U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenruHeHusi. OKUCIEHUE AlIbJIETU0B, KAYECTBEHHbIC PEAKIIUA HA AJIbIACTUbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSTHE O TIPOU3BOIAHBIX
KapOOHOBBIX KHCJIOTaX — CJIOXKHBIX ddupax. MHOTOOOpa3ne kKapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

XKupsl. CtpoeHue, puznyeckre 1 XMMHUUYECKHUE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukarus yrieBogaos (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
IPYyII, CIUPTOBOE M MOJOYHOKHUCIOE Opoxkenue. IIpuMeHeHUE TIIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lonmucaxapuasl: kpaxman,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GupoB 1esunono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIHUPTA B alNbJACTHJ HAa PACKAJIEHHOW MEIHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojep:Kanue oOpraHudecKue coeJMHeHH .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWIWHA. KauecTBeHHblEe peakiuu Ha aHuiauH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB: THUAPOIH3, JCHATYpAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€lKH, pelIeHHEe OHKCIEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIIHSIST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
nonvdTHICHTEpedTanaT). Y THin3anus 1 nepepadboTka riacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH 1 JaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OPMYJIbI OPraHUYECKOTO COEQUMHEHUsT Mo Macce (00bEMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAAa NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaKk W TOHSATUH, NPHUHATBIX B OTIEIbHBIX MpPeIMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIE/ICTBEHHOCTh, aBTOTPO(HBIN W reTepoTpOodHBIA TUM MUTaHUSA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MAaTEPUAIIBI U3 NCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHHA HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHCTEMHO-AESTEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TMpeameTa «XuUMHs» Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMsS BBIICICHBI CIICAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OOyJarolmUMHCST POCCUMCKON TpaKJaHCKOW HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEICIICHUIO; HATMUYNE MOTHUBAIIMH K
00y4eHHI0; TOTOBHOCTH U CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
OPUHATEIMH B OOIIECTBE TMpaBUJIaMU W HOpPMaMH TIOBEJCHMsS; HAIMYUE
IIPaBOCO3HAHMS, YIKOJOTUUECKON KYJIbTYPBI; CHOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
’KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE PE3YJbTaThl OCBOCHHUS TNpeAMeTa «XHUMHA» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIBLHOW W TMPAKTUYECKON JeATCIBHOCTH
o0ydJaromuxcs B Mpoliecce pean3aiu 00pa3oBaTeIbHON JIEITSIIBHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCHHUS TMpeAMeTa «XUMHS» OTpPa)KaroT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIbHOW M TPAKTUYECKOW JESITEIbHOCTH
o0ydJaromuxcs B MPOIECCe pealn3allid 00pa3oBaTeIbHOW AEATEILHOCTH, B TOM
YHCJIE B YaCTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

0CO3HAHHUS 00YYaIOIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YB)XEHUS K 3aKOHY M TIPaBOIOPSJIKY;

NPEJCTABICHUS O COIMAJbHBIX HOPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH TIPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEHICHUN YYCOHBIX M IMO3HABATCIBHBIX 3aJ1a4, BHITTOJHCHUU
XUMUYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY H
apryMEHTHI PYTUX MPU aHATK3E PA3IMUYHBIX BUAOB YUCOHOH IeSITEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:



IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJeAUI0
OTCYECTBCHHON XHMMH;

YBaXXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

UHTEpECa W II03HABaTEJIbHBIX MOTHUBOB B TMOJYYCHUU U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECKUMU SIBIICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPHI 310POBbS:

MOHUMAHUsI IIEHHOCTEHW 370pOoBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIrO/ICHUST TIpaBUJl OE30IMaCHOTO OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM XU3HU, B TPYAOBOU JI€ATEILHOCTH;

MOHMMAaHUS 1EHHOCTH MpaBWI HWHIUBUIYAJIbHOTO H  KOJUJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TMOCIEICTBUN M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIcHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHUS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrHMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHOM TpaeKTOPHU
oOpa3oBaHus, Oynymied mpodeccud M peann3alid COOCTBEHHBIX >KM3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTMYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOT0 OTHOIIEHUS K MPUPOJE KAK HCTOYHUKY
CYyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPoOeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHON CpEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIB30BaAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, MPUHOCAIIUX Bpell OKpYyKaroen
IPUPOJHON cpesie, YMEHUsI MPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTIbITa NeATeIbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKTUKE, CIOCOOHOCTH W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHSA
HAyK{ U OOIIECTBEHHON MPAKTHKH,

NOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYKaroleM MUpPE Kak O €IUHCTBE MPHUPOJIBI U YeJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS COBPEMCHHOMU
MUBWIN3AIMA: B €€ TYMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaXXHOW pOJIU B
CO3JJaHMM HOBOW 0a3bl MaTepUATbHON KYJIbTYPHl, B PEIICHHH TJI00AIBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIICUCHUN
YCIIOBUH YCIEITHOTO TPYJa U SKOJOTHUESCKH KOM(POPTHOM KU3HU KAXKJIOTO YjcHA
00111eCTBa;

€CTeCTBCHHO-HAyYHON TI'pPaMOTHOCTH: TOHUMAHHUSA CYIIHOCTH METOJ0B
MO3HAHMUSI, MCTOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
MoJTydyaeMble 3HAHUS I aHaJIu3a M OOBSCHCHHS SBJICHUM OKPYXKAIOIIEro MUupa u
MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUS JieJlaTh 000CHOBAHHBIC 3aKJIIOUCHHS HA
OCHOBE HAy4YHBIX (AKTOB W HWMCIOIIUXCSH JAHHBIX C IEJIbI0 IOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB,;



CIIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Ipo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeCca K IO3HAHUIO, UCCIIEA0BATEIbCKOU NEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIMuYHBIX cepax NpoPpecCHOHATbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YJIbTATbl OCBOCHUA IIPOTPAMMBI 110 XMMHH HA YPOBHC
CpCaHCTO O6H.[CI‘0 06pa3OBaHI/I${ BKJIIOYAIOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG}KHPGHMCTHBIG) 06IIICHay‘IHBI€ MMOHATUA, OTPAKAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H Cl'IeIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYKaX (MaTepI/ISI, BCUICCTBO, DHCPIrUA, ABJIICHUC,
Imponecc, CucCTeMa, HaquBIﬁ (1)aKT, IMPUHIHAII, TUTIOTC3a, 3AKOHOMCPHOCTh, 3dKOH,
TCOPU:A, UCCICIOBAHNC, Ha6JIIOI[eHI/I€, HN3MCPCHUC, SKCIICPUMCHT H ,prrl/le),

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
T'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CTIOCOOHOCTH o0 yJaronmxcs UCTIOJB30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHMS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTUKE.

MeTtanpeaMeTHbIEe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYISATUBHBIMU
JIEHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA

1) 6a30Bble JJOrH4YecKHe aeicTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIBTATHI AECATEIBHOCTH C OCTABICHHBIMH IEIISIMU;

WCMOJIb30BAaTh IMPU OCBOCHUW 3HAHUM MPUEMBI JOTHYECKOTO MBIIIICHHUS
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,
HCTOJIb30BAaTh COOTBETCTBYIOIINE TTOHATHS Il OOBSICHEHUSI OTACIbHBIX (PaKTOB U
SIBIICHUI;



BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KJIAacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXJeHUs] (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABIICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAYYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
PEeaKLHnii;

dbopMyTUpOBATH MM U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS W OCHOBBI JIJIs1 (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMHM CaMOCTOSITEJIBHOIO IUJITAHUPOBAHUA M TPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOIAOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUpOBaThH
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIIBHO IOCTOBEPHOCTH PE3YIbTATOB MCCIICI0BAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIEOBATEILCKOM M IMPOCKTHOU
NEATeIIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IHMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4HO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUsA, CIpPaBOYHBIE TOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI MPH TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;



MpUOOPETaTh OMNBIT HMCHOJAB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyecTBe CpeacTBa IMpu pabore ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

HNCITIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0OCYK1a€MOM TEMBI B X0J1€ IMajIora U/Win
JTMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITETFHO UM COBMECTHO CO CBEPCTHUKAMH TPU BBITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOTO MPoeKTa, U (POPMYyIUPOBATH BHIBOIbI
1o pe3yJibTaTaM MNPOBEIEHHBIX HUCCIENOBAHUNA MYTEM COTJIACOBaHUS IMO3ULUNA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

PerynsiTuBHBbIe YHHBepcaJIbHbIE YUueOHbIe 1elicTBUS:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYILIECTBIISITh CBOIO TO3HABATEIBHYIO
NEATENBHOCTh, ONpenessiss €€ LeJd W 3aJa4d, KOHTPOJUPOBATh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJiroput™M JACUCTBUIM TpHU
BHITIOJTHEHUN YYEOHBIX U HWCCJIEJAOBAaTENhCKUX 3a/ad, BBIOMpATh Haunboee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE caMoOaHajau3a H
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ylbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YriyOJIE€HHOM
YpPOBHE Ha YPOBHE CpeaHero oOIiiero oOpa3oBaHHMsS BKJIIOYAIOT creru(uyecKkue
JUIsl y4eOHOTrO npeaMeTa « XUMUs» HaydHble 3HaHUs, YMEHUS U CIIOCOOBI IEUCTBUI



[0 OCBOEHHIO, MHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JESITEIbHOCTH
MO TMOJYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUNU B PA3IMUHBIX YYEOHBIX
CUTYyallMsX, a TAK)XKE B PEAJIbHBIX )KU3HCHHBIX CUTYalUAX, CBA3AHHBIX C XUMHeil. B
NporpaMMe IO XWMHUU MOPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI MO TOJaM
M3y4YCHUS.

10 KJJACC

[IpeameTHble  pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM KOJIOTMYECKON, YHEPTeTUYECKON U
MUIIEBOM O€30MacCHOCTHU, B Pa3BUTUM MEAUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HUCTOYHUKOB DHEPTHH, B obOecrieueHU U palMOHAIBHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJioBeKa, a TakKe OJKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CpEIIE;

BIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIAraroIne NOHATHS — XUMUYECKUHN 3JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
obojoyka aroma, S-, P-, O-aToMHbIe OpOWMTANM, OCHOBHOEC W BO30YXIAEHHOE
COCTOSIHMS aToMa, THUOpUAM3allMs AaTOMHBIX OpOWTalNei, HOH, MoJieKya,
BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHATbHAS
rpynmna, pagukain, CTpyKTypHble ¢Gopmyibl  (pa3BEpHYTHIE, COKpalll€HHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTMYECKHA PsJ, TOMOJIOTH, YTIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEPIKAIllUE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPUHU, 3AKOHBI
(nepuonuueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHSI OPraHMYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallleHUus] JHEPrUM IMPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUSA, JISKAIIUE B OCHOBE
MMOHUMAHHSI TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaKlHi, TePMOJUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BIIMSHUM aTOMOB U TPYIIIl aTOMOB
B MOJIEKynaxX (MHIYKTUBHBIA U Me30MepHbId 3] dekTsi, opuentantsil u Il pona);
(akTONMOTHYEeCKNE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M OE€30MacHOM
WCIIOJIb30BAaHUU BAXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUUYECKOU
NEATeNIbHOCTH ~ YeJOBEKa, OOIIMX  HAYYHBIX  MOPUHUUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MpUMEPE MPOU3BOACTBA METAHOJIA, TEPEePabOTKU HEPTH);



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABJIMBATbUX B3aUMOCBSI3b, HCMOJb30BaTh COOTBETCTBYIOIIME TOHSTHUS MPU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMI U PaCKphIBaTh UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTENIPHBIX ~ PEAaKIUA  TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHui, peakluuid HOHHOro OOMeHa NyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

U3rOTaBIMBATh MOJCIM MOJICKYJ OPTaHUYECKUX BEIIECTB ISl WILTIOCTPALIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYCHHBIX
OpraHWYeCKUX BEHIECTB IO WX COCTaByY W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/TpyIme COeIWHECHHWH, JlaBaTh WM Ha3BaHUS TI0 CHCTEMaTHYECKOM
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIIBHBIC Ha3BaHMS JJI OTACIIBHBIX
npeACTaBUTENICH OpPraHMYeCKUX BEIISCTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIICPHH,
ATWICHIJINKONb, (eHOo, (QopMajbAeTu/l, aleTaldbIeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAs KUCJIOTHI,
[IMLWH, aJaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HU30TIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHUPOBAHHOCTh yYMEHHUS ONPENENATh BHUJ XUMHUYECKOM CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBaJEHTHAasT W WOHHAas CBfA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUSA
oprannyeckux BemecTB A. M. BytiepoBa /s 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
duznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX MPEACTABUTENICH Pa3TMYHBIX
KJIaCCOB OPraHMYECKHUX BEILIECTB: AJIKAaHOB, [IUKJIOAIKAHOB, aJIKEHOB, aJIKaJEHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, AaJbJETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3(PUPOB, JKUPOB, HUTPOCOCTUHCHUIA U
aMWUHOB, AMHHOKHCJIOT, OEIKOB, YIIeBOAOB (MOHO-, JU- W TOJIMCAXAPHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUHUl C MCHOJIB30BAHHEM CTPYKTYpPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHSI TOJATBEPKIAaThb HA KOHKPETHBIX MpUMEpaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUN OT



KPaTHOCTU U TUIMA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (HedThb, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro nepepaboTKu U
MPAKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAaHUU O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM U MBICIICHHOM ) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITHOCHOBHBIE ONEpPAIIMN MBICIUTEIbHON
NeATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 000O0IlEeHHE, CHUCTeMaTH3allMIo,
BBISIBJICHHE MPUYMHHO-CJIEJICTBEHHBIX CBSA3EW — JIJIsI U3YUYCHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITh B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAaHHOTO TMOHMMAaHHUs CYIIHOCTH MaTepUaJIbHOTO E€IMHCTBA MHDA,
UCIIOJIH30BaTh CHCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUYECKUM
dbopMynaMm U ypaBHEHHUSIM XHUMHUYECKHX PEAKIMI C MCIOIb30BaHUEM (U3HUECKHUX
BeIMYMH (Macca, OO0BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAacUEThl MO HAXOXKIECHUIO XMUMHYECKOU
(dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C T[O3ULMKA  DKOJOTHYECKOH  O€30MacHOCTHM  IIOCJIEICTBUA  OBITOBOM H
IIPOU3BOJCTBCHHOM JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadOoTKOM
BEIIECTB, UCIOJIb30BATHIIONYUYCHHBIC 3HAHUS IS MPUHATUS TPAMOTHBIX PEIICHHIM
mpo0JIeM B CUTYyallusX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaAMOCTOSITEJIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI 3KCIEPUMEHT (MOJIYYEHUE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOJIOMCHUEM TMPABUII
O6e3omacHoro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM 00OpYIOBAHHUEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B PasIU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHHIA:



co0JII01aTh MpaBUiIa SKOJIOTHYECKU 1EeIeCO00pa3HOTro MOBEACHUS B OBITY U
TPYIOBOW JEATEIIBHOCTU B LEJAX COXPAHEHUS CBOETO 30POBbs, OKPYKAOLIEH
IIPUPOIHON Cpelbl U JOCTHIKEHUA €€ YCTOMYUBOIO pa3BUTHS,

OCO3HABAaTh OINACHOCTh TOKCHYECKOTO JEWCTBUS HA >KUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIch nokasarens [1IK;

aHANIM3UPOBATH LIETECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEUIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHMS PUCK-TI0JIb34;

c(OpPMHUPOBAHHOCTh YMEHHUMN: OCYILECTBISITh ILEJCHANPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUUYECKYIO MH(pOpMaIHIOo, nepepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB 1 (undgpossbie)
n/ Beer KonTpoabHubiepadoT IIpakTnyeckuepador
TeMIIPOTrPaMMbl o0pa3oBaTe/bHbIEpecypC
11 0 bl bl
bl
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHMYeCKOi XUMUM
[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopust cTpoeHUsT OPTaHUYECKUX 8 0 0
coenuHenuit A. M. byrneposa
Hroromnopaszneny 8
Pa3znen 2.YriieBoaopoanbl
IIpenenbHBIEYTIIEBOIOPOILI —
21 | P T P 5 0 0
AJIKaHbI, [UKIOAIKAHBI
HenpenenbHble yrieBoaopoasl:
2.2 pea YPIEROZOPOA 14 0 1
AJIKEHbI, AJIKaJIUECHBI, AJIKUHBI
ApomaTH4eCKUEyrIeBOa0POIAbI
2.3 P YHIEBOAOPOA 8 0 0
(apensr)
[IpupoaHbIe HCTOUHUKHU
2.4 PHAPOA 4 0 0
yIIEBOJOPOIOB U UX MepepaboTka
["asioreHnpor3BOAHBICYTIEBOAOPOI0
25 1Y MHBICYT. nopoa 4 1 0
B
Hroronopazneny 35
Paspnen 3.Kuciopoacoaep:xanmueoprannecKkuecoeIMHEeHUs1
3.1 Cruptsl. DeHon 11 0 1




KapOoHunpHbIE COSTUHEHHUS:
3.2 anpJerubl 1 keTonbl. KapOoHOBBIE 21
kucinoTel. CroxxHbie 23gupsbl. JKupsi

3.3 VYrneBoasl 9

Hroronopazneny 41

Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 12

Uroronopazneny 12

Paspnen S.BbicokoMoJIeKYISIPHBIECOEIMHEH U

5.1 BrICOKOMOIEKYISAPHBIECOETNHEHUS 6

Hroromnopaszneny 6

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHE 10 KJIACC

Ne

n/
n

Temaypoka

KoaunyecTtBouacoB

Bce
ro

KoHTpoJsbHbIepa
00THBI

IIpakTHyeckuepa
00THBI

DJIeKTPOHHBbIeNN(PPOBBICOOPA30BATEIBH
blepecypchl

[Ipenmer u 3HaUYeHNE
OPraHU4eCcKO XUMHH,
Mpe/ICTaBIeHHe O MHOr000pa3uu
OPraHM4YeCKUX COCTMHEHUHN

DNEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE H
BO30YXIEHHOE COCTOSTHUA).
BaneHTHBIEBO3MOKHOCTHATOMAYT T

epona

XuMuYeckas CBSI3b B OpraHM4eCKUX
coenuHeHUsIX. MexaHu3Mbl
00pa3oBaHUs KOBAJIEHTHOW CBSI3H,
CrocoObI pa3pbiBa CBs3EH

Teopus cTpoeHUST OpraHUIECKUX
coenunenuit A. M. byrieposa

Buner uzomepun: cTpykrypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE
3¢ deKTh B MOJIEKYIax
OpPraHUYECKUX COECTMHEHUI

Hpe,[[CTaBJ'IeHI/IC 0 KJIaCCI/I(bI/IKaI_II/II/I
" CUCTEMATHYCCKAasd HOMCHKIIATypa




(IUPAC) opranruecKmx BEIIECTB

Knaccugukamnus peaxmuii B
OPraHU4eCKOM XUMHH

Cucremarusanus 1 00001IeHAE
3HAHUH 110 TEME

AJNKaHBI: TOMOJIOTHYECKHUN psiL,
obmas Gpopmysna, HOMEHKIATypa U
M30Mepusi, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYI

10

(DI/ISI/I‘—IeCKI/Ie U XUMHUYCCKHUC
CBOICTBA AJIKAHOB

11

Haxoxnenue aikaHOB B IPUPO/IE.
CriocoObl oTy4eHHs U
IIPUMEHEHHE AJIKAHOB

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30MEpus,
0COOCHHOCTH CTPOCHHS U
XUMHUYECKUX CBOWCTB, CIIOCOOBI
MOJIyYCHUS U TIPUMCHEHUE

13

Pemenune pacu€tHbix 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOU
(bopMyITbl OPraHUYECKOTO
BEIIIECTBA 10 MAaCCOBBLIM J0JISIM
aTOMOB PJIEMEHTOB, BXOJISIINX B
ero cocraB. CucremMaruzanus 1
00001IeHNE3HAHUHUTIOTEME

14

AJIKEeHBI: TOMOJOTHYSCKUN pAA,




obmras ¢popmysa, HOMEHKIATYpa,
JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue Mosekyn. CTpykTypHas U
[UC-TPAHC-U30MEPHIATIKEHOB

15

duznyeckue U XMMHUYECKHe
CBOMCTBA AJIKCHOB.
[IpaBumoMapkoBHHKOBA

16

CriocoObl mostyueHust u
MpPUMEHEHHE ATIKCHOB

17

[IpakTueckas padora Ne 1 o teme
"[lomyuenune sTHUIIEHA U U3yYEHUE
€ro CBOUCTB"

18

Pemenue pacu€THbIx 3a/1a4 Ha
OTIpEAECIICHUE MOJIEKYISIPHOM
(hopMyIIBI OPraHUIECKOTO
BeIlleCTBA

19

ANKaaMeHbI: CONPsHKEHHBIE,
M30JIMPOBaHHbBIE,
KymynupoBaHHble. OcOOEHHOCTH
AJIEKTPOHHOTO CTPOSHUS

20

XHUMHUYECKUECBOMCTBACOMPSHKEHHBI
XJIUEHOB

21

CrniocoObl nostyyeHust u
IIPUMEHEHHE AJIKaJUEHOB

22

AJNKUHBI: TOMOJIOTHYECKUH psif,
oOmas (opmynna, HOMEHKIATYpa,
IEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKY, pU3HUECKHUe




CBOICTBA

23

XUMHNYECKUECBOUCTBAAIIKNHOB

24

KauecTBenHsble peakuyu Ha
TPOMHYIO CBSI3b

25

CriocoObI mosTyueHust 1
MPUMEHEHHUE AIKHHOB

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON peaknu

27

Cucrematu3anusa 1 0000I1IeHne
3HAHUH T10 TEME

28

ApeHBbI: TOMOJIOTHYECKUH DS,
obmas Gopmysna, HOMEHKIATypa.
DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ O€H30J1a 1
TOJIyoJIa, X (PU3NYECKUE CBOMCTBA

29

XHUMHUYECKUE CBOMCTBA apEHOB:
peaxkiuu 3aMenieHus

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIMK PUCOCTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30J1a

31

Oco0eHHOCTUXUMHUYECKUXCBOMCTBC
THUpOJa

32

Pemenune pacu€tHbix 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOU
(bopMyITbl OPraHUYECKOTO
BeIleCTBa

33

CrniocoObl nostyueHust u
NPUMEHEHHE apeHOB




34

['enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOJIOB

35

Pacuétel no ypaBHEHUAM
XUMHUUYECKUX PEAKIIUH.
Cucremaru3anus U 0000IIeHNE
3HAHUH IT0 TeMe

36

[Ipuponnsii ras. IlomytHeie
He(TAHBIE ra3bl

37

KameHnHBIi1 yroJyib 1 IpoIyKThI €r0
nepepadoTKu

38

Hedts 1 ciocoOs1 €€ mepepaboTKu.
[IpuMeHeHnenpoAyKTOBIIEPEPAOOT
KuHEPTH

39

I'eHeTHYeCKas CBA3b MEKIY
Pa3IUYHBIMU KJIacCaMu
YTJICBOI0OPOJIOB

40

FaJ'IOFeHOHpOI/ISBOI[HI)IC
YIJII€EBOAOPO OB DJICKTPOHHOE
CTPOCHUE; pCAKIIUHN 3aMCIICHUA
rajorcHa

41

JeiicTBue menoyeit Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiictBue
JINTaJI0reHaJKaHOB C MarHUEM U
IIMHKOM

42

Cucremaruzanusa 1 0000IeHE
3HaHUU 10 pas3aeiy




"VYrneBoaoposr"

43

KonTtponsHas pabota o Teme
"YrneBongoposr"

44

[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYIECKHH PSJ,
obmras popmya, CTpOCHUE
MOJIEKYII, U30MepHs,
HOMEHKJIaTypa, Kilaccuukanus,
¢uznueckue cBoiicTBa

45

XUMHYECKHE CBOUCTBA
MpeACTbHBIX OJTHOATOMHBIX
CITUPTOB

46

CriocoObl mostyueHust u
IIPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

47

[IpocTeie aupel: HOMEHKIATYpa U
Hn30Mepusi, 0COOCHHOCTH
(bu3MYECKUX U XUMHUYECKUX
CBOICTB

48

MHOTroaToMHBbIE CITUPTHI:
ATUJICHTJIMKOJIb U TJIULEPUH, UX
(hbU3UYECKUE U XUMHYECKUE
CBOMCTBa

49

CrniocoObl nostyueHust u
IIPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

50

@®eHOJI: CTPOEHUE MOJIEKYIIbI,
(dbuznueckue cBOMCTBRA.




ToxcuaHoCThPEeHOTA

51

XuMHUYECKHUECBOUCTBapEHOIA

52

CriocoObI mosTyueHust 1
IpuMeHeHue (eHoia

53

[Ipaktuyeckas padora Ne 2.
Perenne skcrepuMeHTaTbHBIX
3aj1a4 no teme "CrnupTsl U
¢denopr"

54

Cucrematu3anusa 1 00001IeHne
3HAHUH TI0 TEME

55

AJTbIeTU/IBI I KETOHBI:
AIIEKTPOHHOE CTPOCHHUE
KapOOHUIILHOW TPYIIIbI;
TOMOJIOTHYECKHE PS/IbI, 001Iast
dhopmyna, u3oMepus U
HOMEHKJIaTypa

56

ANBACTUIBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEAKIIMK TPHUCOCTUHEHUS

57

PeaKI_[I/II/I OKHCJICHUA U
Ka4C€CTBCHHBIC PCAKIUU
AJIBJACTU 0B 1 KCTOHOB

58

CriocoObl MoJTyueHus allbJICTHIOB U
KETOHOB

59

OITHOOCHOBHBIE TIPE/ICIIEHBIC
KapOOHOBBIE KHUCIIOTHI,
0COOEHHOCTH CTPOEHMSI UX
MOJIEKYIT

60

I/I30Mep1/m W HOMCHKIJIaTypa




KapOOHOBBIX KUCIIOT, HX
¢u3nvecknue CBOKWCTBA

61

XHWMHUYECKUE CBOMCTBA
MPeeTbHBIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOUCTB
MYPaBbUHOMN KHCIIOTBI.
MHuoroo0Opa3ue kapOOHOBBIX
KHUCIIOT

63

OcoOeHHOCTH CBOMCTB:
HeMpeeNbHbIX U apOMaTHYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIIOT.
IIpencraBUTENNBBICIINXKAPOOHOBHI
XKHCIIOT

64

[TonsiTHe 0 MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

65

CriocoOsl mostyueHust u
MIPUMEHEHHE KapOOHOBBIX KUCIIOT

66

CrnoxHbIe YOUPBI: TOMOJIOTHISCKUIT
psn, obmas hopmyia, H30MEpHUs U
HOMEHKJIaTypa

67

duznuecKkue U XMMUYECKUE
cBolicTBa 3(pUpoB

68

Pemenue pacu€rHbix 3a1ay: 1o
YPABHEHUIO XUMHUUYECKON PEaKIUU,
HA OIPEIETIEHUE MOJIEKYJISIPHOU
(bopMyITbI OPraHUYECKOTO




BCIICCTBA

69

[Tpaktuyeckas padora Ne 3.
Perenue skcriepuMeHTaTBHBIX
3aja4 o teme "KapOoHOBbIE
KucHoThl. CrnoxxHbIedHUpPH"

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

71

Oco0eHHOCTH CBOCTB JKHUPOB,
COZEpIKAIIUX OCTATKU
HECMPCACIBbHBIX ) XUPHBIX KHUCJIOT.
Kups! B npupone

72

MBIJ'Ia KaK COJIN BBICHINX
KapOOHOBBIX KHCIIOT, KX MOTOIIIEE
nencreue. [loustue o
CHHTETHYECKUX MOIOIIHX
cpencrBax (CMC)

73

I'enernueckas CBA3b
YTJIEBOJIOPOJIOB U
KHCJIOPOJICOJCPIKAIITUX
OpPraHUYECKUX BEIIECTB

74

Pacuérbl o ypaBHEHUSIM
XUMHYECKUX peaKlun

75

Cucremaruzanusa 1 0000IeHIe
3HAHUU II0 TEME

76

OO1as XxapakTepucTUKa yriIeBOI0B
Y KJIacCU(HKAIHUS YTIIeBOJOB
(MOHO-, T1- ¥ IOJTUCAXaPU/IBI)

77

MoHocaxapuisl: Gpu3nuecKue




CBOMCTBA U HAXOXJICHUE B IPUPOJIE

78

[IpuMeHeHue riroKo3sl, e€
3HAa4YCHUC B X KU3HCACATCIbHOCTHU
OpraHusma

79

Jlucaxapuipl: caxapo3a, MaJIbTo3a
u sakro3a. Haxoxxnenue B mpupoae
Y IPUMEHEHHUE JMCaXapuIOB

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKY, PU3NYECKHE U
XAMHYECKHE CBOICTBA,
MIPpUMEHEHHE

81

[ToHATHEOONCKYCCTBEHHBIXBOJIOKH
ax

82

Pemenue pacueTHbIX 3a/1a4 Ha
ompeneseHue 10U BbIX0aa
MPOJIYKTa PEaKIIUU OT
TEOPETUIECKH BO3ZMOXKHOTO

83

CucreMaruzanys 1 00o01enme
3HAHHM 110 pa3Jieny

84

KonTtponbHas padoTa o Teme
"Kucnopoaconepxariue
OpPraHu4YecKue CoeaMHEHU"

85

AMUHBIL: KIaccH(UKaIHs, CTPOCHHE
MoJIeKyI, obmas popmyia,
M30MepHsi, HOMEHKJIaTypa 1
¢u3nyeckue cBOWCTBA

86

XuMUYecKHuecBoicTBaanupaTnIeck
WXaMHUHOB




87

AHWINMH: CTPOCHHE aHUIINHA,
0COOEHHOCTH XUMHUECKUX CBOWCTB
aHWITUHA

88

CriocoObI mosTyueHust 1
NPUMCHEHHE aTU(PATHUECKUX
aAMHHOB

89

AMWHOKHCIIOTHI: HOMCHKIJIaTypa 1
nzomepusl, (pusnueckue CBONCTBa.
OTI[GJII)HBIGHPGJICT&BI/ITGHI/I o-
AMHUHOKHUCJIOT

90

XuMHudecKre CBOHCTBa
AMHHOKUCJIOT, HX OHOJIOTHYECKOE
3HaYeHrne aMuHOKHCI0T. CHHTE3 U
TUAPOJIU3IICTITHIOB

91

Bbenxu kak mpupoHbIC TIOJIMMEPHI;
CTPYKTYPBI OCITKOB

92

XHUMHYECKHIECBOCTBAOEIIKOB

93

AzoTcoaepkalime
reTEPOLUKIMYECKHE COCTMHCHUS.
HyxnenHoBbIe KUCIIOTBI: COCTaB,
CTPOCHHE U OMOJIOTHYECKAs POJIh

94

[IpakTueckas pabora Ne 4.
Pemenne skcniepruMeHTAIBHBIX
3a7a4 1o teme "A3oTcoaepxkaniue
OpraHUYeCcKUe coequHeHus"

95

[Tpaktuyeckas pabora Ne 5.
Pemrenne skcnepruMeHTAIBHBIX
3aga4 no teMe "Pacrio3naBanue




OpPraHUYECKUX COCTMHEHUMN"

96

KonTtponsHas pabota o Teme
"A30TcoepKalIue OpraHndecKue
coenuHeHus"

97

OCHOBHBIC TTOHITUS XUMUN
BBICOKOMOJIEKYJISIPHBIX
COCAUHCHHMI B METOJbI UX CUHTE3a
—IIOJIUMEpU3aLUs 1
MMOJIMKOHICHCAITHS

98

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

99

DacToMepsl: HaTypaJbHbIN
CUHTCTUYCCKUEC KaYIYKU. Pe3nna

100

Bosiokna: HaTypanbHbIE,
UCKYCCTBEHHbIE, CHHTETUYECKHE.
[TonuMepsl crienanbHOTO
Ha3HAYCHUS

101

[TpakTrueckas padota Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3a7a4 1o teme "Pacrno3naBanue
IUIACTMACC U BOJIOKOH"

102

O00011IeHNE U CUCTEMATH3ALIUSI
M3Y4YEHHOTO MaTepuasa 1o Teme
"BbicOKOMOTNIEKYIISIpHbBIE
coenuHEHHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




























