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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 Poccuiickoit denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
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 €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTIIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBUIETENTECTBOM TOMY SIBJISIOTCS CJIEIYIOUIUE BBIMOJHIEMBIE MPOTrPaMMOM TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHS 00YJaIOIMIMXCS CPEICTBAMU MpEaMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTHK; IMOAXOI0B K (POPMUPOBAHUIO COJIEP)KATEIHHONH OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T MWHBAPUAHTHOE MPEIAMETHOE COAEpkKaHUE, 00s3aTEIHHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACTBHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpPOBHE ¢ YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ 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 TmpeaerlaMd YCTAHOBJIEHHOM MPOrpaMMoi MO  XUMHUHU
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 ¢ KoHUENTyalbHbIMH TMoJoxeHusmu DPIrocC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIAEAYIONIUM  3TaloOM  MOJYYEHUS  XUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pacuIlupeHue U  yriayOJieHHWe TEOPEeTHYECKOM U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuii PI'OC COO k mIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUS U COLMAJIIBHOTO Pa3BUTHUs OOy4aroluxcs, Ha (OPMUPOBAHUE Y HUX
OOLIEMHTEINIEKTYaJbHbIX YMEHHUM, YMEHHI pallMOHaIu3aluu y4eOHOro Tpyna |
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapasiomuMu npeameTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO HM3y4YeHUs
SABJISIIOTCST  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHuveckas xumusi». llpu onpeneneHun noaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alyy COAEPXKAHUS ATUX KYypCOB B MpPOrpaMMe€ IO XHMHHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YpOBHEN M3yUYeHUs MpeMETA.

OcHoBYy copaepxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEopraHu4eckass XUMHUS» COCTaBISE€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MNpeaMera. JTa cucTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHUECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS OOBbEMA 3HAHUA O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBaX MX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YTIyOJeHHs
NPEJICTaBIEHUH O CTPOCHHUM BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUNIOB ~ pEakiud  JomojHseTcs  (GOpPMHUpPOBAHHMEM  MPEACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX M MEXaHMU3MaX PEaKIIHid.

Ocoboe 3HayeHHe UMEeT TO, YTO Ha COAEpPKAHHE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIWSHHUE CMEXKHBIC MPEAMETHI. Tak, HampumMep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B coIepkKaHMM IpeaMeTa JUid KJIACCOB XMMHKO-
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 KOTOPOH BXOAST, K MpUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs, TUIIEBAPECHHUS.

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 Y4YeOHBIMU TMpeAMETaMH, BXOJAIIMMU 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 M CpelHero oduiero odpazoBanus (Ha 0a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3Yy4YE€HHUS TMpeAMeTa Mpearnoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
YCTOWYMBOTO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsieM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJbTypbl YEJIIOBEKAa, a TAKKE SKOJOTMYECKH
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 W TE€OPUHA XUMHHM, COBPEMEHHBIX MPEJICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHTaHWE YOEKIEHHOCTH B II03HABAEMOCTH SIBIIGHUM TIPHUPOIHI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, 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 CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOPA30BaHUIO Kak
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 KYIbTYpPbI, TPHOOPETEHHNE OMBITA OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKOUN AEATEILHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiser 306 gacos: B 10 kmacce —
136 yacoB (4 yaca B Hezeno), B 11 kiacce — 170 vaca (5 yacoB B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpPOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE M BO30YXIAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYecKUX cCOeMHEHUAX. TUIbl ruOpuaAN3alul aTOMHBIXOpOUTaell yrieposa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
akuenTopHslil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTaNe, G- U T-CBA3M.
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 CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYIaX OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIHI
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIaTypa opranudeckux coeauHenuii (IUPAC) u TpuBHalbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C 00pa3laMyd OpPTraHMYeCKUX BEIIECTB W MaTepuaiaMu Ha WX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji ankaHoB, 001mas GpopmMynia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, IUKIU3AIUM, TUPOIN3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MaiblX (LUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX OpOuTae yriepoda, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3auu U okucieHus. [IpaBmio MapkoBHHMKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
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 CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJbMUTUHOBAs, OJICMHOBAs, JUHO/EBAS,
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 CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 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.

OO6mas xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHeHue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MoOJieKyJie aHWiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. 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 aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsie nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHHe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUM, I[BETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUHU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



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

['eorpadus: moae3Hble UCKOMAEMBbIE, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMKWN
HA YTJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

B cOoOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIJEICHBI CIEAYIONIME COCTABIISIIOLIME: OCO3HAHUE
OOy4YaroMMMHUCS POCCHUMCKON Tpa’KJaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTA M CAMOOTPEIEICHUIO; HATMYUE MOTUBALIMU K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIECTBE TMpaBWJIAMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPaBOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUSD OTpaxkaroT
c(OpPMHPOBAHHOCTh OTbITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEeATEIHbHOCTH
oOydJaromuxcs B MPOLecCce peajn3aluud 00pa3oBaTeNIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTHUTYLHMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXKEHUS K 3aKOHY U IIPAaBONOPAJIKY;

OPEICTAaBIEHUS O COLMAIBHBIX HOpPMAax M IPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IPU CO3IaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a7ad, BBHIMOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMeHThl JPYTUX IIPU aHAIU3E PA3IMYHBIX BUJIOB YUEOHOH JESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcCJEIHI0
OTCUYSCTBCHHON XMMUH;



YBOXCHHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TMPAKTHUECKOTO
MPWIOKCHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAyKH €CTh pe3yibTaT
JUIMTETLHBIX ~ HAOJIOJACHWH, KPOIMOTIMBBIX  JKCIEPUMEHTAIBHBIX  TIOUCKOB,
MTOCTOSTHHOTO TPYJla YUYEHBIX U MPAKTHKOB,;

WHTEpeca W II03HABATCIIBHBIX MOTHBOB B TIOJYYCHHH H ITOCJICIYIONIEM
aHanu3e MHPOPMAIUU O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHOH OTEYECTBEHHOM
XHMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, STHYECCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBI3aHHBIC C XUMHUYECKUMH SIBICHUSMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HAa MOPAJTbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UIMH HPaBCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHHS TOCICACTBUI
MOCTYITKOB;

4) BOCIUTATELHOI0 MOTEHI[AAJIA:

NPUBJICUCHNEC BHUMAHUS OOYYarOIIUXCS K IICHHOCTHOMY AacCIEKTy H3ydacMbIX
Ha ypOKax sIBJICHHIA, OpraHu3aluio padoThl C MOJy4yaeMON Ha YPOKE COLMAIBHO
3HaYMMON WHoOpMaIel — MHUIMUPOBAHHE €€ OOCYXKIIEHUs, BBICKAa3bIBAHUS
00yYaronMMHUCs CBOETO MHEHHS 10 €€ TTOBOY, BHIPAOOTKH CBOETO OTHOIICHHUS K
HEl;

JIEMOHCTpAIMI0 O0YYarOIUMCS MPUMEPOB OTBETCTBEHHOT'O, TPakKJaHCKOTO
MOBEICHUS, TIPOSIBIICHUS YEIIOBEKOJIOOUSI M JOOPOCEPACIHOCTH, Yepe3 Mmoadop
COOTBETCTBYIOIIMX  3a7a4 JUId pEIICHUs, MPOOJIEMHBIX CUTyalluil st
00CyXIeHUS B KJIacce;

IpPUMEHEHNE Ha YpPOKE HMHTEPAKTHBHBIX (OPM pabOThl ¢ OOYJaIOUTUMHUCS
CTUMYJUPYIOLIUX TO3HABATEIbHYI0 MOTHBAIIMIO, BO3MOXKHOCTH MPHOOPECTH
OMBIT BENIEHUS TPYIIOBOW padOThl WIM paboThl B Tapax, KOTOphIE y4aT
oOydJarmuxcsi KOMaHAHOW paboTe U  B3aUMOACHCTBHIO C  JIPYTUMU
00yJaronuMucH;

WHUIIMUPOBAHUE ¥ TOJUIEPXKKY  HCCIEJOBAaTENIbCKOW  JIEATENBHOCTH
o0yJaromuxcs B paMKax pealn3allid UMW WHAUBUAYAIBHBIX U TPYIIIOBBIX
UCCIIIOBATEIbCKUX ~ TPOEKTOB, YTO JAacT OOydYalomMMCsS  BO3MOXKHOCTh
NpUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETUIECKON MPOOIIEMBI,
HAaBBIK TEHEPUPOBAaHWSA W  OQOPMIICHHWS  COOCTBEHHBIX WJACH, HAaBBIK
YBOKUTEITBHOTO OTHOIICHUS K UyXHM MM, O(OPMIICHHBIM B PadOTax APYrHX
UCCITIEIOBATENeH, HABBIK IMYOJWYHOTO BBICTYIUICHHUS TIEped  ayIuTOpHEH,
apTryMEHTUPOBAHUS U OTCTaWBaHUsI CBOCH TOUYKH 3PEHMUS,

noOyxJeHrue OO0yYaroIIUXCsl COOM0aTh Ha YpPOKE OOLIEHPUHSATHIE HOPMBI
MOBEICHUS, TIPpaBUiIa OOIIEHHUS CO CTapIIMMU (MEIarorHyecKuMu pabOTHUKAMHK) U



cBepcTHUKaMU  (OOy4YarolUUMUCS), TMPUHIMILI  y4eOHOM  JUCUUIUIMHBI U
CaMOOpraHu3alH;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

NOHMMAaHUS LEHHOCTeM 3740poBOro M 0Oe3zomacHOro o0pa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30macHOro oOpalleHus C BellecTBaMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAaHHUS IEHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO U KOJUIEKTUBHOI'O
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (yrnoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATENbCKOM
JESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYyruxX BHJAX
NEeSITEbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B PEIICHWH MPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQPECCUil pa3inyHOro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBUIYAJbHONW TPacKTOPHUH
oOpa3zoBanus, Oyaymed mnpodeccun M peaau3aliuid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB H
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

AKOJIOTHYECKH 1E€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJIE KaK HCTOYHHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJ00ATbHOIO XapakTepa HKOJIOTMYECKUX MpoOseM, BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKEHUM XUMHUU IS
pELIeHNs] BOIPOCOB PAllMOHAIBHOTO MPUPOA0IIOIb30BAHUS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
NPUPOJTHON cpele, YMEHHs MPOTHO3MPOBATH HEOJIATOMPHUITHBIE KOJOTHYECKHE
MOCJIEICTBUS NPEANPUHUMAEMBIX AEUCTBUI U IPEIOTBPAILATH HX;

HAJIM4YUS Pa3BUTOTO 3KOJOTMYECKOr0 MBIIIIEHUS, 3KOJIOTHYECKOW KYJIBTYpHI,
OnbITa NesTeNbHOCTU IKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU



MPAKTUKE, CIOCOOHOCTH W YMCHHUS AaKTUBHO TPOTHUBOCTOSTH HJICOJIOTHH
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAHHUS CHEeNU(DUKA XUMUU KaK HayKH, OCO3HaHHA ¢ PO B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIINUICHHS, CO3JaHUHU IEJIOCTHOTO
MIPEICTABIICHUS 00 OKPY)KAIOIEM MHUPE KaK O €IWHCTBE MPHUPOJBI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIICHUU MpoOJIeM COXpaHCHUS
IPUPOJTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
IMUBUIM3AIMA: B €€ TyMaHUCTHYECKOW HANpaBIICHHOCTH W BAaXXHOHW pOJU B
CO37aHMM HOBOW 0a3bl MaTEPHUALHON KYyJbTYPhl, B PEHICHUH T100aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOHM, JYHEPreTHUYECKOM,
IUIICBOW M 3KOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, O0CCIICYCHHUH
YCIIOBUI YCTICIITHOTO TPYJa M 3KOJOTHYECKH KOM(POPTHOH JKM3HU KaXKJOT0 4YjcHa
00I11eCTBa;

€CTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: ITIOHUMAaHUS CYIIHOCTH METOJIOB
TIO3HAHHS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
NoJyJaeMble 3HAHUS JUIS aHallM3a U OOBSICHEHUs SIBIICHUA OKPYXAIOIIeT0 MHUpa |
MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JIenaTh 000CHOBAHHBIE 3aKIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB ¥ UMEIONIMXCSA JaHHBIX C [EJIbI0 IONXYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XHUMHUYCCKHE 3HAHHUS IS
peleHust mpooOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO, HCCIICIOBATEIILCKON A TEILHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3oBaHUIO H
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUN 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPyJZla B Pa3IMYHBIX cdepax mpopecCuoHATbHON
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI IO XUMHH HA YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE g (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHBIE TOHSTHS, OTPaKArOIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEIMUPUKY METOMOB TIO3HAHUS,
WCIIOJIb3YeMbBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHUE,



MpoLEecC, CUCTEMA, HAYYHbIA (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);
YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COL[MAIbHOM KOMIIETEHIIMH 00YyYalolnXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA U YHUBEPCAJIbHbIE y4eOHbIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXKarOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMA, KOMMYHUKATHUBHBIMM W  PETYJIATHUBHBIMU
JNEUCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAessiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI I€ATEILHOCTH C MTOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MOHATUS JIJI1 OOBSICHEHHUS OTACIBbHBIX (PAKTOB H
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUH I KJiIacCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIU;

yCTaHABIUBATh IPUUYUHHO-CJICIACTBCHHBIC CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, 10
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpyuBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

MPUMEHSTH B MPOIIECCE MO3HAHUS HCMOJIb3YyEMbI€ B XUMHUU CUMBOJIMYECKHUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOMN
peaKkiuy — TpU PEHICHHH Yy4eOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEACTaBICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3YYaEMbIX BEIIECTB M XMMUUYECKUX PEAKITUM.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIaJICTh OCHOBAaMHM METOJ0OB HAyYHOT'O MO3HAHUS BEIIECTB M XMUMHUYECKHX
peaKkiui;

dbopMynupOBaTh 1IN U 331a49H UCCIICIOBAHUS, UCIIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHUS W OCHOBBI JUI (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSITEIIPHOTO IIJIAHUPOBAHUS W TIPOBEICHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOIOMATHh 32 XOJ0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYIUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

OpuoOpeTaTb ONBIT YYEHUYECKOM HCCIIEeOBAaTENbCKOM UM IPOEKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, NPUMEHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUS.

3) pabora ¢ nunpopmMaumeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HMCTOYHHUKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpEeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh el JIOCTOBEPHOCTH u
HENIPOTUBOPECUYHBOCTb;

(GOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OnpeeIEHHOTrO TUIIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelCTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeICTBa Mpu pabore cC
XUMHYECKOW WHPOpMALMe: NPUMEHATh MeXNpeaMeTHble ((hu3udeckue u
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHUATYPBI, HOMCHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ THAJIOTA W/UITU
JMCKYCCHH, BBICKA3bIBATh UJIEH, (OPMYITHPOBATH CBOU MPEIITIOKCHHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS MTPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEN PE3YyJIbTaTOB IO3HABATEIILHON AEATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMHU IIPHU BBIIIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB



M3y4aeMbIX BEIIECTB, peaau3ali yueOHOro MpoeKkTa, u (opMyIupOBaATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUSA IO3ULUN B
X0J1e 00CYyXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIC NCHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTh, ONpelensas €€ Lead M 3aJadd, KOHTPOJIUPOBATH WU II0 MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNroOpuT™M JIEHUCTBUA TpH
BBIMOJTHEHUM Y4eOHBIX M UCCIEAOBATENbCKUX 3a/ady, BbIOMpaTh Haubosee
3¢ }exTuBHBIN crmoco0 HMX pemieHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JAESTEJbHOCTH Ha OCHOBE caMoaHaiu3a H
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATHBI

[IpeameTrHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI 110 XUMUM Ha yriayOJIEHHOM
ypOBHE Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUsS BKIIOYAIOT CrenudUUecKue
JUTsl y4eOHOro mpeiMeTa « XUMHUS» HAay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI 1eMCTBHIMA
10 OCBOCHHIO, MHTEPIIPETAIIMN U MPEeoOpa30BaHUIO 3HAHUM, BUIIBI EATEILHOCTH
10 TIOJYYEHHUIO HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX
CUTyalusIX, a TAKKE B PEaJIbHbIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C XUMHEl. B
oporpaMMe€ 10 XHMHUHU TMPEIMETHBIE pPE3yJbTaThl MPEACTABIEHbI IO T0JaM
U3YYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHHUS Kypca «OpraHuyeckas XuMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHMYECKOU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O0ECIEeYeHUH YCTONYHMBOTO
Pa3BUTH YEIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUYECKON, YHEPTeTUYECKON U
MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieueHn pPalMOHAIILHOTO
MPUPOJIONOIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIECH KYyJIbTYpbI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHONIICHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CPELIE;

BJIAJIEHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraoIue MOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, JIPO U SJIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOC M BO30YXKJIEHHOC



COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOWTalel, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIN CKENET, PYHKIMOHAJIbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmyibl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTPAHCTBEHHas (reomMeTpuueckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUWA psAll, TOMOJOTH, YIIEBOAOPOJIbI,
KHCIIOPOA- U a30TCOJAEPXKAILME OPraHWYeCKUe COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. ByTtiepoBa, 3akoH COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS
U TpEeBpallleHus] HSHEPruh MpH XUMHYECKUX pPEaklUusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEeXKallhue B OCHOBE
NOHUMAaHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPeICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJMHAMUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAaHHs, O B3AUMHOM BIIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIEKyJIaxX (MHIYKTUBHBIN U Me30MepHbIN 3 dekTol, opuentantoll u Il pona);
(akTONOrMYEeCKHuEe CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHHMH M Oe30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTENbHOCTH  4YeJOBEeKa, OOIMX  HAy4yHbIX MPUHIUNAX  XUMHUYECKOTO
POU3BOJICTBA (Ha MPUMEPE MTPOU3BOJCTBA METaHOJA, IepepadOTKU HEPTH);
c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIC MPU3HAKU MOHSATHUH,
YCTaHABJIMBATbUX B3aUMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIME IOHATHS IIPU
OIMCAHMM COCTaBa, CTPOEHUS U CBOMCTB OPraHNYECKUX COECINHEHUN;
c(hOopMHUPOBAHHOCTh YMCHHIA:

UCII0JIb30BaTh XMMHUYECKYH0 CHUMBOJIMKY JUIsI COCTABJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BELIECTB;

COCTaBJIAITh YPAaBHEHUS XWUMHUYECKHX PEAKLUUN M PACKPBIBATh MX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKLUUH  IOCPEICTBOM  COCTABJICHUS
NEKTPOHHOTO OajlaHca »JTUX peakUHid, peakuuid HOHHOro OOMEeHa NyTEM
COCTAaBJICHUS UX IOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUH;

U3rOTABIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEILECTB IS WILTIOCTPALUU
UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUMN: YCTaHABIMBATh MPUHAJJICKHOCTh M3yUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme COEOUHEHHM, JdaBaTh MM Ha3BaHUS [0 CHUCTEMAaTUYECKOil
nomenknarype (IUPAC) u mpuBoAWTh TpUBMATIBHBIE HA3BaHUS IS OTIEIHHBIX
IIPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TUJIEH, ALIETUJIEH, TOJIYOJI, TJIMLEPHH,
ATWICHIJIMKONIb, (EHOJ, (QopManbAerul, aueTaldbAeruj, alueTOH, MYypaBbHUHAs



KHCJIOTA, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAsI KUCIIOTHI,
[JIMIUH, aJlaHuH, MajabTo3a, (PpyKTO3a, aHWUIWH, JUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHeE);

c(hOpMUPOBAHHOCTb yMEHUSI OMNPENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs WM HWOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh IOJOKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytnepoBa jyisi 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJIKAHOB, IIUKJIOAIKAHOB, aJKEHOB, aJIKaJIUCHOB,
QJIKWHOB, apPOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, 1U- W TIOJIMCAXapHUIOB),
WUIIOCTPUPOBATh ~ TEHETHMYECKYIO  CBSI3b  MEXKJIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIHUH C MCIOJIB30BAHUEM CTPYKTYPHBIX
bopmyi;

c(hOpMHPOBAHHOCTh YMEHHS TOJITBEPX AaTh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHUN OT
KpPaTHOCTH Y TUIIA KOBAJEHTHOM CBSI3H (G- U T-CBSI3H), B3AUMHOT'O BIIUSIHHS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedTb, TPUPOAHBIA Ta3, Yrojb), CHOCOOBI €ro TMepepaboTKh M
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKu;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METOJIaX MO3HAHMS — HaOJIOJIEHUU, U3MEPEHUH, MOJEIUPOBAHUHU, IKCIIEPUMEHTE
(peajlbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHUS PUMEHITHOCHOBHBIE ONEPAIUUA MBICIUTEIHLHOM
JESTENHbHOCTH — aHAllU3 W CHUHTE3, CpaBHEHHE, 0000IeHne, CHCTeMAaTHU3aIluIo,
BBISIBIICHUE TPUYUHHO-CIICICTBEHHBIX CBSI3€U — JJI1 MU3YUYEHUs CBOWCTB BEUIECTB U
XUMHWYECKUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISITH B3AaUMOCBSI3b XUMUYECKUX 3HAHHUM C
MOHSATUSMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
O0onee OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTH MAaTEepPUAIBHOTO €IWHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMUU HJiI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOJAUTH PACUYETHI MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XUMHUYECKUX PEAKIUN C UCIOJIb30BAHUEM (DU3UUYECKUX



BEIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJHUYECTBEHHOW CTOPOHBI: PACYETHI 10 HAXOXKACHUIO XUMHUYECKOU
(opMyIbl BelIeCTBa MO M3BECTHBIM MAaCCOBBIM JOJIIM XMMHYECKUX 3JIEMEHTOB,
MPOIYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OLIECHUBATH
C TO3MUMH  HKOJOTMYECKON  0e30macHOCTH  MOCHEACTBHUS ~ OBITOBOM U
MIPOU3BOJICTBEHHON JESATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTkoi
BEILIECTB, UCIIOJIb30BATHIIONYYEHHBIE 3HAHUSA IS IIPUHATHUS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyalUsX, CBA3aHHBIX C XUMHUEH;

c(OpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATh U IMPOBOJUTH
XUMHYECKUN OSKCIEpUMEHT (MOJydeHHEe W M3yYEeHHE CBOMCTB OPraHMYecKHUX
BEILECTB, KA4YECTBECHHbIC PEAKIMHU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIJIOPOJICOAEPKAIIMX OPraHUYECKUX BEILIECTB, PEUIEHUE HKCIEPUMEHTAJIBHBIX
3a/lady 10 pAacClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUl
6e3omacHoro oOpamieHusi ¢ BEHIeCTBAMU M JIaDOPATOPHBIM OO0OpPYAOBAHHEM,
dopMynupoBaTh 1eJib HUCCIENOBAaHUA, TNPEJICTaBISATh B paznu4yHOi ¢dopme
pe3yAbTaThl IKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOI0aTh MpaBUiia IKOJIOTHUYECKH LEeIeCO00pa3HOTo MOBEICHUS B OBITY U
TPYIOBOW JEATEIIbHOCTU B LIEJIAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
IPUPOJHOM CPeabl U TOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBAaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3MBbI
ONpEIeIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca nokazareis [TIJIK;

aHAIM3UPOBATH 1ETIECOO00PA3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IIEJICHAMPABICHHBINA IOUCK
XUMHYECKOW MH(POPMAIIMH B PA3IMYHBIX UICTOYHUKAX (HAy4YHast M yueOHO-Hay4YHAas
JauTepaTypa, CpelcTBa MaccoBoi nHGopmanuu, HTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0O MHPOpPMAIIHNIO, IepepadbaThiBaTh €€ U HCIOIb30BATh
B COOTBETCTBHUH C ITOCTaBJICHHON YUeOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HaumeHoBaHue
(uudpossbie)
n/ | pasieioB H TeM Bcer | Konrpoabn | IIpakTHyeck
o0pa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypcsl
Pa3nen 1.Teoperndyeckue 0CHOBbI OPraHMYeCKO XUMUH
[Ipeamer
OPraHNu4eCcKou
xumun. Teopus bubnuotexa [JOK
11 CTpOEHUs 12 https://m.edsoo.ru/d69d
OPraHN4YeCKUX 650
coenuHeHU A. M.
byrneposa
Hroro mo pazgeny 12
Paspnen 2.Yriesogopoanbt
[IpenenbHble
TEBOSIOPOE — bubnuoreka [JOK
2.1 ﬁ . P 11 https://m.edsoo.ru/d69d
KaHpl 650
LUKIIOAJIKaHbI
Henpenenbabie
YTJIEBOIOPO/IBI: bubnuorexa [JOK
2.2 AJIKEHBI, 21 1 https://m.edsoo.ru/d69d
aJIKaINCHBI, 650
AJIKUHBI
ApomaTudeckue bubnuoreka [JOK
2.3 YTJIEBOIOPO/IBI 12 https://m.edso0.ru/d69d
(apeHnsl) 650
IIpuposausie
H(f)ToI:IHII[/IKH bubnuoreka [JOK
24 5 https://m.edsoo.ru/d69d
yIIEBOJIOPOJIOB U £650
UX mepepadboTKa
lanmorenmnpousBoiH bubmorexa HOK
2.5 P 6 1 https://m.edsoo.ru/d69d
bI€ YIIIEBOJIOPOJIOB
650
Hroro no pazneny 55
Paspnen 3.Kucsaopoacoaep:xanue oprannyecKkue coeJHHEHUs
bubmuoreka [JOK
3.1 Crniuptel. @eHon 13 1 https://m.edsoo.ru/d69d
650
3.2 KapOonunsHbie 23 1 bubnuorexa [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

COCJTMHCHMUSI:
aJIbJICTUIBI K
KETOHBI.
Kap6oHoBsie
KucioTel. ClI03KHBIE
a¢upsl. XKupsl

https://m.edsoo.ru/d69d
650

bu6mmoreka [{OK
3.3 YrieBos 12 https://m.edsoo.ru/d69d
650
Wroro mo pazueny 48

Pasnen 4.A30Tcoaep:kanie opranHnyecKue coeuHeHust

AMWHBI. bubmmorexa [{OK
4.1 AMMHOKHUCJIOTEHI. 13 https://m.edso0.ru/d69d
benxn 650
Hroro mo pazueny 13

Paspnen S.BbicokoMoJIeKy IsIpHbIE COeIMHEHUS

Bricokomonexyns bubmorexa LIOK
5.1 YIAP 8 https://m. edso0.ru/d69d
HbIE COEIUHEHUS f650
Hroro mo pazaeny 8
OBIIEE KOJIMYECTBO
YACOB IIO 136
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