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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHHMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLMYME, a TAKKE IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOU U3 MPUOPUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» IOJydaeT
NoJpOOHYI0 ~ MHTEpIIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxeHusMu  I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHSIEMbIE MPOTPAMMON TIO
XUMUHU (PYHKITHN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE TPEJCTABICHUS O LENX, COAEpkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
olpejiesieHUe: MPUHIMUIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
M3y4eHus y4eOHOro Marepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKM 0Opa3oBaTENIbHBIX IOCTH)KCHUNH OOydalomMxcs B
pamMKax HWTOTOBOM arrecTan B (opMe E€IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJist yriayOnEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKM TOCTPOEHHsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATETLHOW XapaKTEPUCTHUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTesbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINpPaBJICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TpPeaMeTOB 0a30Boro u yriayOJEHHOTO YpOBHEH B cCHCTEME
mudGepeHIIMPOBaHHOTO OO0yUEHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3yueHHe mpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE U  YIIYyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCS, BRIOPABIINX OMPEASTEHHBIN TPOdOUIb
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro odpasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiIbTaTaM OCBOCHHS
dbenepanpbHOl 00pa3oBaTENbHON MPOTrpaMMbl CpeaHero oOIiero oOpa3oBaHUs
uU3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX CHOCOOOB  JIEITEIBHOCTH, HWMEIONIUX  MEXIUCIUIIIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HEeOpraHudeckas Xxumusi». [lpu onpeneneHun mMoaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHU3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copaepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHUMHS» COCTABJISET COBOKYIHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cucTema
3HAHUW TI0JTydaeT OMpeeIEHHOE TEOPETUIECKOE JOTOJHEHHUE, I03BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
Marepuana. Tak, Ha YriayOJIEHHOM ypOBHE H3YUeHHUs TNpeaMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX MX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIIIyOJIeHUs
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, paCCMaTPUBAEMBIX C TOUKH 3PEHUS XMMHUUYECKOW KUHETUKU
U TepMoauHaMmuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTHUECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
paspylieHur, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ pEaKIui  JOmOdHseTcss  (GOPMUPOBAHHEM  MPEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUSI JJIS KJIIACCOB OMPEAeNIEHHOTO MPOQMIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMUSHUE CMEXHBIC TTPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NSl KJIACCOB XUMHUKO-(DU3NYecKOoro mpoduis O0ibinoe
3HaueHne OyayT WMETh DJIEMEHTHl y4yeOHOro Marepuana mo obmiet xumuu. [lpu
M3YYCHUHM TIpeJMeTa B JIAaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



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

B TO Xe BpeMs B COIEpXKaHMM IMpeaMeTa Uil KJIACCOB XHUMHKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIeCCOB (POTOCUHTE3A, IbIXaHMUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMM MpeaMeTaMu, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O M CPEIHEro 00I1ero oopazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIA€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHHS IMpeAMeTa Mperoaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmupoBaHue TmNpeACTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
yCTOMYMBOIO  pa3BUTUS  4YeJOBEYECTBA: B  pELIEHUH  IpodiiemM
HKOJIOTUYECKOM, PHEPreTUIECKON U MUIEeBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecnevyeHny panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOILIEH KyJIbTyphl YeJIOBEKa, a TaKKe KOJIOTUYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWMHH, COBPEMEHHBIX NPEACTABICHUUA O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHsS XMUMHUYECKUX PEAKLIUH, O



XAMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mmx
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOU3BOJICTBOM, HCIIOJIB30BAaHUEM U TepepabOTKOM
BEIIICCTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oOpa3oBaHUS TPU H3YUYCHHUH
npenMera «XUMHUSA» Ha  YIUIYOJICHHOM  ypOBHE OCOOYIO  aKTyaJbHOCTH
mpruoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCIHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIIGHUM TIPHUPOIHI,
YBOXEHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMI0O  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIBLHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMmMeHWW W HABBIKOB Pa3yMHOT'O TMPHUPOOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM YKOJIOTHYECKOMN JESITETbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpeaHero obmiero oopaszoBanms, cocrapiser 102 gaca: B 10 kmacce — 102
yaca (3 yaca B HeJIeJo).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMUM.

[Ipeamer u 3HaUEHUE OPraHUYECKON XUMUH, IPEACTABICHNE 0 MHOT000pa3ul OPraHUYECKUX COSTUHECHUM.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIEpOjia: OCHOBHOE U BO30YKIEHHOE COCTOsSIHMS. BajleHTHbIE BO3MOXHOCTH aToMa
yriaepoja. XuMHUUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUAX. TUIbl THOPUAU3AIMU aTOMHBIX OpOUTaliel yriepoja.
Mexanu3mbl 00pa3oBaHUs KOBAJEHTHOW CBs3M (OOMEHHBIA M JIOHOPHO-aKIENTOPHBIN). THIBI TIepeKpPhIBaHHUS ATOMHBIX
opOutanei, o- u n-cBs3u. OauHApHAs, NBOMHAS U TpoiHas cBs3b. COCOOBI pa3phiBa CBSI3EH B MOJIEKYJIaX OPraHUYECKUX
BemectB. [lonsTie 0 cBOOOIHOM pajgukale, Hykieoduie u sekTpoduie.

Teopust ctpoeHus opranudeckux coeauHeHuii A.M. byTiepoBa U COBpeMEHHBIC MPEJCTABICHHUS O CTPYKType
MOJIEKYJl. 3HAau€HHWE TEOPUU CTPOCHMSI OPraHUYECKUX COCIUHEHUU. MOJIeKYIspHbIE UM CTPYKTYpHbIE (OPMYIIBI.
CtpykTypHble GOpMYJIbl pa3IMYHBIX BHJOB: pa3BEpHYyTas, COKpali€HHas, ckeneTHas. M3omepus. Buasl uzomepun:
CTPYKTYpHasi, TPOCTPaHCTBEHHAs. DJNEKTPOHHbIE AP(EKTh B MOJIEKYJaX OPraHUYECKUX COCIMHEHWH (MHIYKTUBHBIA U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBnenne o knaccuduKalMy OpraHudeckux BemiecTB. [loHsTHe 0 (YHKIMOHANBLHOW Tpyrme. ['oMororus.
I'omonoruueckue psaapl. CucremaTudeckass HoMmeHknaTypa opraundeckux coeaunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobenHoctd u KiIacCU(UKAIMSA OPraHUYeCKUX peaknuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE pEAKINH B
OPraHUYECKON XUMHHU.

DOKCIEpUMEHTAIIbHbIE METOAbl U3YUEHUSI BELIECTB U UX MPEBpAILEHUIN: O3HAKOMIIEHHE ¢ 00pa3liaMu OpraHu4YeCKUX
BEILIECTB M MaTepHallaMl Ha UX OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEUIECTB MPU HarpeBaHUU (IUIaBJIEHUE,
oOyTTIMBaHHUE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIETICH MOJIEKYJT OPTaHMYECKUX BEIECTB.

YrieBoaopoasbl.



Ankanel. ['oMonoruueckuit psig ankaHoB, oOmas ¢Gopmylia, HOMEHKIATypa M HU30MEpHUsS. OIJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII AJIKAHOB, SP°-TMOPHUAN3ALMS aTOMHBIX OpOMTasell yriuepona, 6-cBa3b. Pusnueckue
CBOMCTBA AJIKAHOB.

XUMHUYECKHUE CBOMCTBA aJKAHOB: PEAKIIMM 3aMEIICHUS, U30MEPU3alUK, NETUIPUPOBAHUS, UKIU3ALNH, THPOIN3a,
KpekuHra, ropenus. [IpeacraBieHue o MEXaHU3ME PEAKIIUNA pPaUKAIBHOTO 3aMEICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUeHUsI U TPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mas dopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHHUS M XMUMHUYECKUX CBOMCTB
MajbiX ([UKJIOMPOIaH, MUKIO0YTaH) U OOBIYHBIX (IIMKJIOMNEHTAH, IIUKIOTEKCaH) IUKI0aakaHoB. CriocOObI MOMyYeHUs U
IPUMEHEHHE ITUKI0ATKAHOB.

Ankenbl. ['oMonoruueckuii psii ajkeHoB, oOmiasi (Gopmyna, HOMEHKJIATypa. DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJ] aJIKEHOB, SP>-TMOpHAM3ALUA aTOMHBIX opOuTanel yriepona, o- ¥ m-cBsasu. CTpyKTypHas u
reomeTpudeckas (Iuc-tpaHc-) wu3omepus. Dusnueckue CBOWCTBA aAJKEHOB. XHMMHYECKHE CBOWCTBA: PEAKIIUH
NPUCOCIVHEHUS, 3aMELICHUS] B O-MOJOKEHUE TPU JABOMHOM CBS3M, MNoJuMepu3auuMu U okucieHus. [IpaBuiio
MapkoBHukoBa. KauecTBeHHbIE peakliuy Ha JBONHYIO CBs3b. CIIOCOOBI MOTYyYEHUs U IPUMEHEHUE aTKEHOB.

Ankanuensl. Kiaccubukamnus ankaaueHOB (CONMpsKEHHBIC, HM30JUPOBAHHBIC, KyMyauposanusie). OCOOEHHOCTH
ANEKTPOHHOTO CTPOEHUS U XUMHUUYECKUX CBOWCTB COMNPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuszanus
conpspKEHHBIX TUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Ankunbl. ['omonmoruueckuii psiy ajikuHOB, oOmas ¢GopMmyna, HOMEHKIATypa H HM30MEpHs. OJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKUHOB, SP-THOpUIM3AIMSI aTOMHBIX opOuTanei yriepoaa. dusnueckue cBOMCTBA
aJKWHOB. XMMHYECKHE CBOWCTBA: PEAKUUU MPUCOCAUHEHUS, AUMEPHU3ALNU U TpUMEpU3aluu, OKUcIeHus. KuciotHeie
CBOMCTBA AJIKWHOB, WUMEIOIMIUX KOHIIEBYIO TPOWHYIO CBsA3b. KayecTBEHHBIE pEaKIMU Ha TPOWHYIO CBsi3b. CHocoObI
MOJIyYEHHUS U MPUMEHEHUE aJIKUHOB.

ApoMatuueckue yriieBogopoAsl (apeHsl). ['omonormueckuii psm apeHoB, oOmias ¢opmylia, HOMEHKIATypa u
U30MepHsi. IJJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl OeH3osia. DU3MYECKHEe CBOIICTBA apEHOB.
XVUMHUYECKHE CBOWCTBA OCH30JIa W €ro TOMOJIOTOB: PEAKIMH 3aMelIeHUs B OCH30JbHOM KOJbBIIE M YTIEBOJOPOTHOM
paaukaiie, peakiMy MPUCOEAUHEHUs, OKHUCIEHHE ToMoJjoroB OeH3ona. IIpencraBieHne o0 OpUEHTUPYIOUIEM ACHCTBUM
3amecTuTeNe B OCH30JIbHOM KOJIbIIE Ha MPUMEPE AIKUIBHBIX PAJUKAIIOB, KapOOKCUIBHOM, TMIPOKCUIBHONW, aMHUHO- U



HUTPOTPYIIIbI, aTOMOB TaJIOreHOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB cTHpona. llonmumepusanus ctupona. CrnocoOsl
ITOJIyYEHHUs U IPUMEHEHNE apOMAaTHYECKUX YIIIEBOAOPOIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxnenue. KaMeHHbIH yroiab U HPOAYKTHI €0
nepepabotku. CrnocoObl mepepaOOTKu HePTH: TEpPeroHka, KPEeKUHT (TEPMUYECKUM, KaTaluTUYeCKUi), pudopMHHT,
nupoau3. [IponykTsl nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBIIUIEHHOCTU U B OBITY.

I'eHeTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMH YTJIEBOAOPOAOB.

DIEKTPOHHOE CTPOECHHE raJOreHIIPOM3BOIHBIX YIIEBOAOPOAOB. Peakinu 3aMeleHns rajJoreHa Ha TUAPOKCOTpyIy,
HUTPOTPYNNy, LUAHOTPYIILY, aMUHOrpynmy. JleiCTBHE Ha TaJOreHNpPOM3BOAHBIE BOAHOTO WU CIUPTOBOIO pPacTBOpa
ménoun. B3auMoaencTBUE ITUrajJOreHAIKaHOB C MarHueéM M HUHKOM. [IoHsATHE O METaIoOpraHM4eCKUX COECIMHEHUSIX.
Hcnonb3oBaHue TraioreHNPON3BOHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3yYEHHUsI BEUIECTB M WX NPEBpallleHUN: u3ydeHue (U3MUYECKUX CBOMCTB
yII€BOJAOPOJIOB (PaCTBOPUMOCTD), KAUYE€CTBEHHBIX pEaKUUW YIJIEBOJOPOJOB pa3IWYHBIX KIAcCOB (0OecIBeUMBaHUE
OpOMHOM WM HMOJHOHN BOJABI, pacTBOpa IEpMaHraHaTa Kajus, B3aHUMOJEIHCTBHE alleTUIeHa C aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l)), kauectBeHHOe 0OOHapyKEHHUE yriiepoJia U BOJOPO/ia B OPraHUYECKUX BEIIECTBAX, [TOJyYeHUE ITUIICHA
U U3y4eHHUE €ro CBOWCTB, O3HaKOoMJIeHHE ¢ Kosulekuusamu «HedpTs» nm «Yroap», ¢ oOpa3namu mjiactMacc, KayduyKoB U
PE3UHBI, MOJEIUPOBAHNE MOJIEKYJ YIIIEBOAOPOIOB U rajJ0TCHIIPOU3BOAHBIX YIVIEBOJLOPOIOB.

Kuciopoaconepxkamue opraHu4eckue CoeJHHEHUs.

IIpenensHble 0AHOATOMHBIE cUpPThl. CTpoeHNEe MOJIEKYJ (Ha IpUMEPE METaHoJIa U 3TaHoJa). ['oMonorndeckuil psn,
obmiast gopmyia, U30MepHs, HOMEHKIAarypa W Kiaccudukanus. dusnueckue CBONCTBA MNpeAEbHBIX OJHOATOMHBIX
crnupToB. BOJOpOAHBIE CBSI3M MEXAY MOJIEKYJIAMU CIIUPTOB. XMUMHUYECKHAE CBOMCTBA: PEAKLIMM 3aMEILECHUS, JEeruapaTaluu,
OKHUCJICHHs, B3aUMOJACHCTBHE C OpPraHMYECKMMH M HEOPraHMYEeCKMMM KuciioTamu. KadecTBeHHas peakuus Ha
OJIHOATOMHBIE CIHUPTHL. JlelicTBUE 3TaHOJa M METaHOJIa Ha OpraHu3M 4esoBeka. CrocoObl MOJIy4eHHs] U NPUMEHEHHE
OIHOATOMHBIX CIIUPTOB.

[IpocThie 3gupsl, HOMEeHKIaTypa U u3omepusi. OcoOeHHOCTH (PU3NYECKUX U XUMHUECKUX CBOMCTB.

MHOroartoMHsI€ CIUPTHI — TUJICHITIMKOIb U TIuLepruH. OU3nyeckre 1 XUMHUYECKUE CBOMCTBA: PEAKIIMMU 3aMELICHUS,
B3aMMOJICHCTBUE C OPTraHUYECKHUMHU M HEOPraHWYECKUMU KMCIIOTaMM, Ka4YECTBEHHAs! PEaKLMsl HA MHOTOATOMHBIE CIIUPTBHI.



[IpencraBienne o MexaHU3ME peakuui HyKJIeo(puiabHOro 3ameunieHus. [lefictBue Ha opraHu3m uyenoBeka. CrocoObl
MOJIYYEHHS U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYMIBI U OEH30JbHOTrO sipa. PU3NyYEecKue CBOWCTBA
¢penona. OcoOEHHOCTH XUMHYECKUX CBOUCTB (peHosa. KauecTBeHHble peakiuu Ha ¢penoin. TokcnuHocTh peHona. CriocoObl
noJiyueHust 1 npuMenenue penona. Genondopmanbaeruayas cMoa.

KapOGonunbHble coeuHEHUsT — aibAeTrubl W KETOHBbL. OJEKTPOHHOE CTPOCHUE KapOOHWIBHOW TPYMIIBL
['oMonoruueckue psabl albJeruaoB U KETOHOB, oOmias ¢gopmyla, u3oMepus U HOMEHKIaTypa. du3nyeckue CBOMCTBa
aNbJIeTUAOB U KETOHOB. XHMMHYECKHE CBOWCTBA aibJCTMJOB M KETOHOB: peakuuu MpucoenuHeHus. OKucleHue
aJbJIETU0B, KAUECTBEHHBIC PEaKLIUU Ha aibaeru/pl. CrocoObl MOMyYeHHs] U MPUMEHEHHE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieibHbIe KapOOHOBBIE KHUCIOTBI. OCOOCHHOCTH CTPOEHUS MOJEKYJl KapOOHOBBIX KHCIOT.
N3omepuss u HomMeHkIaTypa. Puznueckre CBOMCTBA OJTHOOCHOBHBIX MpEEIbHBIX KapOOHOBBIX KUCIOT. Bomopoansbie
CBSI3M MEXJy MOJIEKYyJIaMH KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PeaKIusl dTepuduKanuu,
peaklud C Yy4YacTHEM YIIIEBOJOPOAHOro panukana. OcCOOEHHOCTH CBOMCTB MypaBbHHOW KHUCIOTHL. [loHsTHE O
IIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3dupax. MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HENpEeNeNbHBIX M apOMAaTUYECKUX KapOOHOBBIX KHUCJIOT, IUKApOOHOBBIX KHCIOT, THUAPOKCUKAPOOHOBBIX KHUCIOT.
[IpencraButenu BBICHIMX KapOOHOBBIX KHCIOT: CT€APUHOBAs, NMAJIbMUTHHOBAS, OJEUHOBAS, JUHONE8As, JUHOJICHOBAS
kucnoThl. CriocoObl MOTyYeHUS U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnosxnble 3¢upsl. ['oMonorudeckut psa, odmas Gopmysna, u3oMepus U1 HoMeHKIaTypa. Ousndeckue U XUMHUECKHE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIEIIOYHOU Cpelie.

Kupsl. Ctpoenne, ¢(u3MUECKHE U XUMHUYECKHE CBOMCTBA JKMPOB: THUAPOIU3 B KHUCIOW M IIEJIOYHON cpee.
Oco0GeHHOCTH CBOWCTB KHUPOB, COACPKAIIUX OCTATKU HEMPEACIbHBIX )KUPHBIX KUCIOT. JKUpHI B IpUpOIE.

Mpb114 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OOmas xapakTepucTuka yrieBojoB. Knaccudukanus yrieBofoB (MOHO-, TU- M MoJMcaxapuabl). MoHOcaxapHbl:
II0K03a, (PYKTO3a, TajakTosa, pudo3a, ne3okcupndosa. dusnueckue CBOMCTBA U HaXOXJeHUE B mpupoae. PoTocuHTES.
XVMMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMHU C YYaCTUEM CIUPTOBBIX M aJbJAECTUIHON IPYIII, COUPTOBOE U MOJIOYHOKHUCIIOE
Oposxenue. [IpumeHeHne rIOK03bl, €€ 3HaUCHHUE B )KM3HEACSITEIbHOCTH opranu3ma. /lucaxapuasl: caxapos3a, MajibTo3a U
nakro3a. BoccranaBnuBaromue 1 HeBOCCTaHABIMBAOIKE nucaxapuabl. ['uaponns qucaxapuaos. HaxoxaeHnue B npupoae



u npuMeHenue. [lonucaxapunapl: Kpaxmal, TJIMKOTEeH W Heiunoino3a. CTpoeHne MakpOMOJIEKYJ KpaxMalla, IIIMKOreHa U
LeJu1t01036l. DU3UYECKUE CBOMCTBA KpaxMalla U LEJUIK0I03bl. XUMUYECKUE CBOMCTBA KpaxMalla: TUAPOJIA3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHUYECKHME CBOWCTBA UEJUIIOJIO3bl: TUAPOIU3, MOdydyeHue 3QupoB neionao3sl. [lonstue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIEpUMEHTAJIBHBIE METO/IbI M3yUYE€HUS BEIIECTB U MX MPEBPALLICHUI: paCTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE,
B3aUMOJICMCTBHE 3TAHOJA C HATPUEM, OKHCIICHHE 3THJIOBOTO CIIMPTA B AJIBJIETH] HAa PACKAIEHHOW MEIHOW MPOBOJOKE,
OKHUCJICHHE 3TWUJIOBOTO CHHpPTa JAUXPOMATOM Kayus (BO3MOXKHO MCIOJIb30BAHUE BHUACOMATEPUAIOB), KauyeCTBEHHbIE
peakuuu Ha anpaeruanl (¢ ruapokcugom auammuHcepeOpa(l) m ruapoxcugom menu(Il)), peakmus rauuepuHa c
ruapokcugom meau(Il), xumuyeckne cBONCTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aMMOJEHCTBUE pacTBOpa TIJIIOKO3bI C
ruapokcuaom meau(ll), B3anmoaericTBie Kpaxmalia ¢ HOJIOM, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «CIHpThI U
denoinbry, «KapboHoBbie KUCTOTHI. CIOXKHBIE d3PUPBD».

A3oTcoaep:Kanue OpraHu4ecKue coeJMHeHHs.

AMUHBI — OpraHMuYeckue MNpOoM3BOJHbIE amMMuaka. Kiaccudukaius aMUHOB: anu(paTUYECKUE U apPOMATHUUYECKHE;
NEpBUYHbIC, BTOPUUHBbIE U TpeTuuHble. CTpoeHne MoiieKys, obmast Gopmyina, u3omMepus, HOMEHKIaTypa U (pusndyeckue
CBOICTBAa. XMMHYECKOE CBOMCTBa anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKUJIUPOBAHUE, B3aUMOJCHCTBHUE
NEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOW. CONM aIKUIIaMMOHHS.

AHWIVH — OpeICTaBUTENb aMUHOB apoMaTuyeckoro psana. CtpoeHue aHuivHa. B3anMHOe BIMsSIHUE TPyNNI aTOMOB B
MoJiekyne aHwinHa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHuiuHA. KauecTBeHHble peakimd Ha aHWIMH. CrocoObl
MOJIYYEeHUS U PUMEHEHUeE anudaTudeckux aMuHoB. [lonydyeHne anuinHa u3 HUTPOOEH30IIa.

AmuHokucnotsl. Homenknatypa u wn3omepus. OTHeIbHbBIE NPEACTABUTENN 0-aMUHOKHUCIIOT: TIJIMLIHH, AJaHHH.
duznyeckre CBOWCTBA aMUHOKHUCIIOT. XMUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEpHBIX OPraHUIECKUX COCTUHEHUH,
peaxkius MOJIMKOHJEHCAllMM, oOpa3oBaHHE MENTUAHON CBA3M. buonoruueckoe 3HaueHue amMHHOKUCIOT. CHHTE3 U
TUAPOIIN3 MENTUAOB.

benku xak npupoaHbie nonumepsl. [lepBuuHas, BTOpHUHAs U TpEeTHUYHAS CTPYKTypa OenkoB. XMMHUUECKHE CBOMCTBA
OENKOB: TUIPOJIN3, ICHATYypaI|sl, KAUeCTBEHHBIE PEaKIIui Ha OCNIKH.



DOKCIEepUMEHTAJIbHBIE METOJIbl U3YyUEHHsI BEIIECTB M UX MPEBpAIllCHUN: pacTBOpeHHE OENKOB B BOJE, JI€HATYpalus
O€JIKOB MPU HArpEeBaHUM, I[BETHHIC PEAKIIMU Ha OCNKU, PEIICHUE IKCIIEPUMEHTANBHBIX 3a]1a4 M0 TeMaM «A30TCoJepKaIine
OpraHuYeCcKUe COeTUHEHUA» U «Pacrio3HaBaHUE OPraHUYECKUX COCIUHEHUI.

BbicokomoJieKyJIsIpHbIE COeTUHECHMUS.

OCHOBHBIE TIOHSTUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
NOJIMMEpU3ALINK, CPEIHsd MOJEKyJspHas Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALINS U MOJTUKOHAECHCAIA.

[Tonmumepubie wmatepuansl. [lnacTtmaccsl  (MOJNMATUIICH, TOJIUIPONWICH, TOJUBUHWIXJIOPUI, TOJUCTUPOI,
MOJIMMETHUIMETAKPUJIAT, MOJTUKapOOHATHI, MOJUATUIIeHTepedTanar). Y Tuausaius u nepepadoTka MiacTUKa.

DnacToMephl: HaTypadbHbIA KaydyK, CHHTETHUUECKHE Kaydyku (OyTaJueHOBBIA, XJIOPONPEHOBBINA, U30MPEHOBHIN) U
CWJINKOHBI. Pe3uHa.

BosiokHa: HatypanbHbie (XJIOMOK, MIEPCTh, IMIENK), UICKYCCTBEHHbIC (BHCKO3a, all€TaTHOE BOJIOKHO), CUHTETUYECKHE
(KarpoH | J1aBcaH).

[Tonumepsl crnenManbHOrO Ha3HaueHUsd (TedIoH, KeBJap, SJIEKTPONPOBOMASIIME TIOJIUMEpPHI, OuopasziaracMble
MOJIUMEPHI).

OKCHepUMEHTANIbHbIE METOAbl U3yUEHHUs BEUIECTB M UX NPEBpAIEHUIN: O3HAKOMIJIEHHE C 00pa3laMu MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, pEUIEHHWE SKCIEPUMEHTANbHBIX 3a1ad nmo TeMe «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérurnlie 3amaun.

Haxoxxnenue MoneKyIsspHON (GOpMYIbl OPTaHUYECKOTO COSAMHEHHS IO MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJIAIIUX B
€ro COCTaB, HAXOXKJACHNE MOJIEKYJISIPHOU (POPMYIIBI OPraHUYECKOTO COSAUHEHUS 10 Macce (00bEMY) MPOAYKTOB CTOpaHHUS,
M0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/WIM MUCXOJHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOM
(dbopMyIIBI OPraHNYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WM CIIOCOOOB TMOJYYEHHUS, OMpPEneIeHNue A0TU
BBIXOJA MTPOAYKTA PEAKIINHU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.



Peanusanus MeXNpeaIMETHBIX CBA3EH NPU HW3YyYCHHM OPraHMYecKoM XuMuu B 10 Kiacce OCyHIECTBIIIETCS 4epes
HCIIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MMOHATUM, TaK M MOHATUM, MPUHATHIX B OTIEIBHBIX MNpEeIMETax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1muMe ecTecCTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, HAy4YHBIA (DAKT, TUIOTE3a, TEOpUs, 3aKOH, aHalU3, CUHTE3,
KJaccuukanus, HaOJIoAeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHHUE.

®duszrka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIleCTBA, (PU3NYECKHUe BEJIMUMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTh, YHEPTHUs, Macca.

buonorusa: kierka, opraHusM, 3KocucTeMma, Ouocdepa, MeTad0JINM3M, HACIEACTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpodHbI TUN NMUTaHUS, OpokeHue, (HOTOCHHTE3, NIbIXaHWE, OEJIKH, YIJIEBOJbI, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

I'eorpa¢usi: nonae3Hble HCKONAEMbI€, TOILIIUBO.

TexHonorus: NuUIIEeBblE MNPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIMTaHWs, MOILIME CpPEJICTBA, MAaTEpUAIBI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWN HA VYIJIYBJIEHHOM VYPOBHE
CPEJHEI'O OBIIET'O OBPA30OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBUM € CHUCTEMHO-IESITEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE JIUYHOCTHBIX PE3YJIbTATOB OCBOCHHS
npeaMera «XHUMHUS» Ha YPOBHE CPEAHET0 o0mero oOpa3oBaHUsSl BBIIEJICHBI CIEAYIOIIUE COCTABISIOIIME: OCO3HAHUE
OOyYarOMIMMHCS POCCHUICKON T'paKJaHCKOW WACHTHYHOCTH; TOTOBHOCTh K CAaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHNI0; HAIMYUE MOTHBAIIMU K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYArOMIMXCS PYKOBOJICTBOBATHCS
MPUHATBIMA B OOIIECTBE NpaBUJIaMH W HOPMaMU I[OBEJCHMS; HAJIMYHE MPABOCO3HAHUS, IKOJOTHYECKOW KYIbTYPHI;
CIIOCOOHOCTh CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yJabTAaThl OCBOCHHS MPEIMETa «XUMHS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA MO3HABATEIIHHOU H
MPAKTUYECKOM JESITEIIEHOCTH O0YJAIOMINXCSI B TIPOIECCE PeaTh3aIiiii 00pa3oBaTEIbHOU EATETLHOCTH.



JIM4HOCTHBIC PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUs» OTPaKalOT CPOPMHUPOBAHHOCTh ONBITA MMO3HABATEIBLHOU U
MIPAKTUYECKON NESITEIbHOCTH OOYYAIOMIMXCA B MPOLECCE peaM3alii 00pa30BaTEIbHOW AEATEIbHOCTH, B TOM YHCIE B
YacTHu:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAHUS O0YYarOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKCHUS K 3aKOHY U MPABOMOPSIKY;

MPEJICTABJIEHUS O COLIMATIbHBIX HOPMAX U MPaBUIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESITEIBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U
MO3HABATEJILHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CrOCOOHOCTU MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTBI JPYTrUX MPU aHAIW3E Pa3TUIHBIX
BUJIOB YUCOHOM JICSITEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

LEHHOCTHOTO OTHOIIICHUSI K UICTOPUUYECKOMY U HAYYHOMY HACJIEMI0 OT€YECTBEHHON XUMUU;

yBa)XEHHS K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUIIOKEHHUS XUMHH, OCO3HAHUS TOTO, YTO
JaHHBIE HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUMN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
Tpy/Jla Y4EHBIX U IPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TMOCJIEAYIOIIEM aHalin3e HH(OpManuu O MeperaoBbIX
JOCTMKEHUSAX COBPEMEHHOU OTEUECTBEHHOU XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTU OLICHUBATh CUTYallUd, CBSI3aHHBIE C XMMUYECKUMU SBJICHUSIMH, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYIKHA CBOMX TOBAPUILEH C MO3ULUI HPABCTBEHHBIX U MPABOBBIX HOPM
U C YYETOM OCO3HAHHUS MTOCIEACTBUM ITOCTYIIKOB;

4) popMuUpOBaHUS KYJbTYPHI 310POBbS:

MOHUMAaHUS TIEHHOCTEH 370pOBOTO M 0€30MacHOTr0 o0pa3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;



cOONIOJIeHUsT TpaBWJI 0E€30MacHOro OOpalleHHs C BEIIeCTBAMH B OBITY, MOBCEIHEBHOW KU3HHU, B TPYIOBOMU
NeSATEeNbHOCTH;

MMOHUMAHMS 1IEHHOCTH TPaBWI WHAWBUIYAIBHOTO M KOJUIEKTMBHOTO O€30MacCHOr0 TOBEACHUS B CHUTYalUsX,
YTPOKAIOMIUX 3I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHUS MOCIEICTBUM U HEMPUSATUS BPEAHBIX MIPUBBIYEK (YIOTPEOICHHS aIKOT OIS, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B Y4EOHO-MCCIICIOBATEILCKON JESTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKON U JPYTUX BUJAX JAEATEIbHOCTH,

YCTAaHOBKHM HAa aKTMBHOE y4YaCTHE B PEIICHUM MPAKTUYECKHUX 3a7a4 COLMAIIBHONW HAMpaBICHHOCTH (B paMKaX CBOETO
KJj1acca, IIKOJIbI);

UHTEpECa K NPAKTUYECKOMY H3YUYCHHUIO MPpodecCHil pa3aIuyHOrO pojia, B TOM YHCIE HAa OCHOBE INPUMEHEHUS
IIPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3yJibTaTaM TPYJIOBOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIyaJIbHOM TpaekTopuu oOpa3zoBanus, Oyaymiedl mnpodeccun u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpeOHOCTEeH 00IIIECTBa;

6) 3K0J10rH4YeCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH IEI€CO00pa3HOr0 OTHOIICHUSI K IPUPO/IC KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAaHUS TI00ATBHOIO XapakTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSHUE
MPUPOTHOMN U COLUAIIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJIb30BAaHUA JOCTHKEHUM XHMHUHU IS PEUIEHUS BOIPOCOB PAlMOHAIBHOIO
MIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HEIPUATUSA JEUCTBUM, NPUHOCAIIMX BpPEI OKPYKAIOIIEW NPUPOJHOW Cpele, YMEHHUS IIPOTHO3UPOBATH
HEOJIArONpUSTHBIE YKOJIOTUIECCKUE TIOCTIECTBUS MTPEANPUHUMAEMBIX ICHCTBUI U MPEJOTBPAIATh UX;

HaJU4usl pa3BUTOrO IKOJIOTUYECKOTO MBIIIIECHUS, YKOJIOTHYECKON KYJIbTYphI, ONbITA NEATEIbHOCTU 3KOJIOTHYECKOM
HaIpaBJIEHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI MMHU B IO3HABATENIbHOM, KOMMYHUKATUBHOW U COLMAJIbHOW MpPaKTHUKE,
CIIOCOOHOCTU U YMEHHUSI aKTUBHO IPOTUBOCTOSITH UACOJIOTMU XeMOoPpoOuH;



7) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OONIECTBEHHOU MPAKTUKH;

MOHUMAaHUs CHeNU(UKN XMMHH KaK HayKd, OCO3HaHHA ¢€ pojau B (OPMHPOBAHUU PAMMOHATHLHOTO HAYYHOTO
MBIIIICHUS, CO3JaHUM IIEJIOCTHOTO TIPEICTABICHUS 00 OKpYKAIOIIeM MHpE KaK O €IUHCTBE MPUPOJBI M YEIIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIeM COXpaHEHHUS MPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUISS COBPEMEHHOW IMBHIM3AIMK: B €€ TYMaHHCTHYCCKOH
HAIPABJICHHOCTH W Ba)XKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHUAIBLHOW KYJIBTYPBI, B PEIICHHH TII00aIbHBIX MPOOIEM
YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOH, DHEPIECTUYCCKOM, IMHUIIEBOH M 3KOJOTHYECKOW OE30MacHOCTH, B
Pa3BUTHH MEIHIIMHBI, OOSCIICYCHUHN YCIOBUH YCIICIIHOTO TPYJa M DKOJOTHYSCKH KOMMOPTHOW KU3HU KaKJIOTO WICHA
00I11eCTBa;

€CTCCTBEHHO-HAYYHOW TPAaMOTHOCTH: IMMOHUMAHHS CYINTHOCTH METOJIOB ITO3HAHMS, HCIOJIB3YEMBIX B €CTECTBCHHBIX
HayKaxX, CITOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS JUIA aHaIW3a M OOBSICHCHHS SIBIICHUW OKPYXAIOLIEro MUpa U
NPOUCXOJIANINX B HEM HW3MCHCHUH, YMEHHUsS JellaTh OOOCHOBaHHBIC 3aKIIOYCHHMS Ha OCHOBE HAy4YHBIX (AKTOB U
MUMEIOIIUXCS JTAHHBIX C [EJIBIO IMOTYYSHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIOJIb30BaTh XUMHUECKUE 3HAHUS JUIS PEUICHUsS MPOOJIEM B PEalIbHBIX KU3HEHHBIX
CUTYaIHSIX;

HMHTEpeca K O3HAHUIO, UCCIICI0BATEIBLCKON JEATCIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIYUYECHUIO HOBBIX
3HAHMH 110 XMMHH B COOTBETCTBHUH C KU3HCHHBIMHU MTOTPEOHOCTIMU;

HWHTEpeca K 0OCOOCHHOCTSM TpyZa B pa3InYHbIX cepax mpodhecCHOHATPHON eI TEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHSI MPOrPaMMbl MO XMMHHM Ha YpPOBHE CpeaHero oOIiero oOpa3oBaHMs
BKJIFOYAIOT:

3HauYMMBbIE Ui (OPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIHUXCA MEKIUCIUILUIMHAPHBIE —(MEKIIPEIMETHBIC)
oOIIeHayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHUPA W CHeNU(PUKY METOJOB IO3HAHWS,



HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, DHEPrus, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (akT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIEAOBaHUE, HAOII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHble y4eOHble IeHCTBUS (IIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), OOCCIEUMBAIOIINE
dbopmupoBanue GyHKIIMOHATBEHON I'PAMOTHOCTH U COLIMAIBHOM KOMIIETEHIIMU 00YyYaroImnXCs;

CIIOCOOHOCTh OOYYAIONIMXCSl HCMOJIB30BaTh OCBOCHHBIC MEXIAUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS WU
YHUBEpCaJbHbIC YUCOHBIC ICUCTBUS B MO3HABATEILHON U COIIMATILHOM MIPAKTUKE.

MertanpeqMeTHbIe  pPe3yJbTaThl  OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU  Y4YCOHBIMH  IMO3HABATEIIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JECHCTBUAMMU.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe TeHCTBUSI:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OnpeAeisTh eI NACSTEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU HUX JOCTHUXKEHUS, COOTHOCUTH PE3YJbTAThI
NeSITeIbHOCTH C TTOCTaBJICHHBIMHU 11EJISIMH;

UCIIOJIb30BaTh MPU OCBOCHUH 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUICHHUS: BBIICIISITh XapaKTepHbIC TPU3HAKHU MMOHITUM
¥ YCTaHaBJIUBaTh MX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIHME TMOHSTHS IS OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BLIOMPATh OCHOBAHUS M KPUTEPHH JIUIS KJIacCU(PUKAIIMK BEIIECTB M XUMHYECCKUX PEaKITU;

yCTaHaBJIUBATh MPUUUHHO-CJIEJCTBEHHBIC CBA3U MEXAY U3y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PpaACCYXACHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, MO AHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH H
MIPOTHBOPEUHS B PACCMATPHUBACMBIX SIBJICHUAX, (DOPMYIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIB3yeMbIe B XUMHUH CUMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH, MPEOOPA30BHIBATH
MOJICIbHBIC TIPEACTABICHUS — XUMHUYCCKUN 3HaK (CHMBOJI) dJIEMEHTa, XHUMHUYecKas (popMyna, ypaBHEHHE XHUMHUYCCKOM
peaKkiuM — MPU PEHICHUM YYEOHBIX IMO3HABATEIbHBIX M TMPAKTUYECKUX 3aj]a4, MPUMEHSATh Ha3BaHHbIE MOJCIIbHBIC
MPEICTaBICHUS JJIs BBIABJICHHUS XapaKTEPHBIX MPU3HAKOB U3YyYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHA.

2) 0a30BblIe HCCIEeI0BATEIbCKHE IEMCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB MU XUMUUECKUX PEAKIIHM;



dbopmynupoBaTh €M W 3aJlaud  HCCIIEIOBAHMS, HCIOJIb30BaTh IOCTABJICHHBIE U  CaMOCTOSATEIBHO
c(hOopMyITHpPOBaHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA MMO3HAHUS U OCHOBBI JUTsl (POPMUPOBAHUS TUIIOTE3BI TIO TIPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA,

BIAJCTh HABBIKAMH  CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W  TPOBEICHUS YYCHHUECKHX OKCIICPUMEHTOB,
COBEpPIICHCTBOBATh yMEHHUSA HAOMIOAaTh 3a XOJOM IIpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro Pe3yJibTar,
dbopmynupoBaTh 00OOIIECHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTaBIATH
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

MPUOOPETaTh OMBIT YYCHWYCCKOH MCCIICIOBATCIIBCKON W TPOEKTHOW JESITCIBHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSTEILHOMY IOUCKY METOJOB PEIICHHS MPAKTHYCCKUX 3a/ad, MPUMEHEHHUIO PAa3TUYHBIX METOJI0B
MO3HAHUS.

3) pa6ora ¢ uHpopmManmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WHOOpManuu (HAy4dHO-NONYJspHAs JIMTepaTypa XUMHYECKOTO
collep KaHMsl, CIpaBOYHBbIE MOCOOUs, pecypchl MHTepHeTa), aHAMM3UPOBATh MH(POPMALIMIO PA3TUYHBIX BUAOB U (Popm
Npe/ICTaBIICHUs, KPUTUYECKU OILICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

(dbopMynHpOBaThH 3aMPOCHl U MPUMEHSThH Pa3JIMYHbIE METOJIBI MPHU MOUCKE U 0TOOpEe MHPOpPMAILIMU, HEOOXOAUMOM IS
BBITMIOJTHEHHUSI YU€OHBIX 3a/1a4 ONPEIEIEHHOTO THIIA;

MpUOOPETATh OMBIT MCHOJIB30BAHMS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNA U PA3TUYHBIX TMOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMpaTh ONTUMANBHYIO (opMy mpeacTaBieHus WHGOpMauK (CXeMbl, TpaQuKU, JUATPAMMBI,
TaOJIUILIbl, PUCYHKH U IPyTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBA NpH paboTe C XUMHUYECKON HH(pOpManuen: MPUMEHSITh
MEXIpeIMeTHbIE (PU3NUECKIe U MaTeMaTHIeCKHE) 3HAKA U CUMBOJIBI, (DOPMYITbI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:



3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYK/1a€MOM TEMbI B XOJI€ JUaIora U/uini TUCKYCCUH, BBICKAa3bIBATh UJICH,
dbopMyIHUpPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BHITIOJIHEHUS MTPEJIOKEHHON 3a1a4H;

BBICTYIIATH C HpCBeHTaHHeﬁ PE3YIbTATOB MMO3HABaTEIIbHOM ACATCIILHOCTH, IIOJNYYCHHBIX CaMOCTOATCIBHO WX
COBMCCTHO CO CBCPCTHHKAMM IIPU BBIITOJITHCHUUN XUMHYCCKOI'O SKCIICPUMCHTA, HpaKTI/IIIeCKOP'I pa6OTBI 110 UCCJICAOBAHHIO
CBOMCTB HN3y4dCMbIX BCUICCTB, PCAIN3alIUN yqe6H0r0 MMpOCKTa, U (bOpMyJ'II/IPOBaTB BBIBOJBI 1O PE3yJIbTaTaM HpOBeI[éHHBIX
I/ICCJICI[OBB,HI/Iﬁ HYTéM corjiaCoBaHusa HOSI/IL[I/Iﬁ B XOJC 06CY)KI[CHI/I$[ 1 oOMeHa MHEHHSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

CaMOCTOSTEIbHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACSTENBHOCTD, ONpeaeiss e€ 1eJid U 3a/1a4Hu,
KOHTPOJUPOBATh U MO MeEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH IMPEAJIaraeMblil aJrOpuUTM JEUCTBHM TMPHU BBINOJTHEHUU
y4eOHBIX W HMCCJEI0BATEIbCKUX 3a/ad, BhIOUpaTh Hambosiee 3(hPEKTUBHBIN CIOCOO UX pEHIeHUS C YYETOM IMOTY4YEHUs
HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIUSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe PE3ynbTaThl OCBOCHUSI MPOTpaMMBbI IO XUMHH Ha YriIyOJIEHHOM YpPOBHE Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus BKIIOYAIOT crelupudecKkue s y4eOHOTO mpeameTa «XWMUS» HaydHbIE 3HAHMS, YMEHHsS U CIIOCOOBI
JICHCTBUH TI0 OCBOCHHIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUIBI JEATEIHLHOCTH T10 MOJIYYSHUIO HOBOTO 3HAHUS
Y MPUMEHEHWIO0 3HAHWW B PA3IUYHBIX YYEOHBIX CHUTYallUAX, a TAKKE B PEATbHBIX KU3HEHHBIX CHUTYAIUSX, CBA3AHHBIX C
XuMHeH. B mporpamMmme 1o XxuMum peaIMeTHbIE PE3YIbTaThl IPEACTABICHBI IO I'OJJaM U3YUYECHHUS.

10 KJIACC
[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPaXKaroT:



c(hOpMUPOBAHHOCTb MPEJICTABICHUN: O MECTE U 3HAUCHUU OPTAaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€
poyini B 00€CHEUYCHUH YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA B PEHICHWU MPOOJEM IKOJIOTHYECKOM, IHEPreTHUECKON U
MUIIEBONM OE30MacCHOCTU, B PA3BUTHUM MEAUIMHBI, CO3JaHUU HOBBIX MaTEpHaJOB, HOBBIX HCTOYHHKOB HHEPTHUH, B
o0ecrieyeHUu PaIMOHAILHOTO MPUPOJIONOIL30BaHUs, B (POPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a
TaK>Ke€ HKOJIOTMYECKH 0OOCHOBAHHOIO OTHOUIEHUS! K CBOEMY 37J0POBBIO U MPUPOIHOM cpelie;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAaOIIME TMOHSTHUS — XUMHYECKUU
AJIIEMEHT, aToM, SIAPO M 3JEKTPOHHAas 00o0jouKa aroma, S-, p-, d-aToMHble OpOMUTaIU, OCHOBHOE M BO30YXIAEHHOE
COCTOSIHUSI aTOMa, THOpUIU3aIlis aTOMHBIX OpOuTaIe, MOH, MOJIEKYJia, BAJICHTHOCTh, JIEKTPOOTPHUIIATEIbHOCTD, CTEIICHb
OKHCJICHUS, XUMUYECKasi CBS3b, MOJb, MOJIIpPHAs Macca, MOJISIPHBIA OO0BEM, YIJIEPOIHBIN CKEJIeT, (PyHKIHOHAJIbHAsS
TPYyINa, paaukajl, CTPYKTypHbIe (GopMyibl (pa3BEPHYThIE, COKpaIlIEHHBIE, CKEJIETHBIC), M30MEpUS CTPYKTypHas U
MPOCTPAHCTBEHHAs (reoMeTpUuecKasi, ONTHYECKas), H30MEPHI, TOMOJIOTHYECKUM PsiI, TOMOJIOTH, YIJIIEBOJAOPOJIbI,
KHCIIOPOJI- M a30TCOJAEpXKallue  OpPraHWYECKHE  COEOUHEHHsS, MOHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUSI; TEOpUH, 3aKOHbI (mepuoandeckuil 3akoH [[. M. MengeneeBa, Teopusi CTpOEHUS
oprannyeckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPAILLCHHS
SHEPIUM NPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS,
JeXane B OCHOBE MOHMMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHMYECKUX SIBJICHUW; MPEACTABICHHUS O MEXaHU3Max
XUMUYECKUX PEaKlMil, TePMOJUHAMUUECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHUS, O B3AUMHOM BIHUSHUU
aTOMOB H TpPYIINI aTOMOB B MOJICKyJaX (MHAYKTUBHBIM W Me3oMepHbId dddekth, opueHtantel | m Il poma);
(aKkTONOTrNYEeCKHE CBEJIEHNUS O CBOMCTBAX, COCTABE, MOTYYCHUU U OE30MaCHOM UCIOJIb30BAHUH BAKHEUIIINX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTHYECKOU JEATEIHPHOCTH YEIOBEKA, OOIMNUX HAYIHBIX MPUHITUIIAX XUMHYECKOTO MTPOU3BOICTBA (Ha
MpUMeEpe MPOU3BOJICTBA METaHOJIA, IEpepadOTKu HEDTH);

c(hOpPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKU TOHSATWH, YCTAHABIMBATh WX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU ONMMCAHUK COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHEHHUII;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJb30BaTh XUMHUYECKYIH) CHMBOJUKY JUISl COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUIECKUX BEIIECTB;



COCTaBJIATh YPABHEHUS XHUMHUUYECKUX PEAKUUM U PACKPBIBATH UX CYIIHOCTb: OKHUCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEACTBOM COCTaBJICHHUSI SJIEKTPOHHOro OallaHca ATUX pEaAKIUM, peakuuid HOHHOro oOMeHa MyTEM
COCTAaBJICHUS UX NOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHECHUN;

M3rOTABIMBATh MOJIEIM MOJIEKYJI OPTaHUYECKUX BELIECTB ISl WIUTIOCTPALMU UX XMMHUUYECKOTO U IMPOCTPAHCTBEHHOIO
CTpPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABINBATh MPUHAJIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX BEIECTB MO UX COCTaBY U
CTPOCHHIO K ONpPEACIIEHHOMY KJIacCy/TpymIe COeAMHEHUM, JaBaTh UM Ha3BaHHUS MO CHCTEMAaTHYECKOW HOMEHKIAType
(IUPAC) u npuBOIUTH TPUBHAIbHBIE Ha3BaHUsS JISl OTHEJBHBIX MPEACTABUTEICH OpPraHMYECKUX BEIIECTB (ITHUIICH,
aleTWICeH, TOJYOJ, TJIUIEPUH, ITHICHIJIMKONIb, (eHos, (hopMalblIerui, aueTaibJerull, aleToH, MypaBbHHAsl KHUCIOTA,
YKCYCHasl KUCJIOTa, CTeapUHOBas, OJIEMHOBAs, MAaJbMUTUHOBAS KHUCJIOTHI, TVIMIIMH, aJaHUH, MalibT03a, (GPYyKTO3a, aHWIIUH,
JTVMBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHS OIPEICIATh BUJ XMMHUYECKOW CBSI3M B OPraHUYECKUX COCJAMHEHUSAX (KOBAJICHTHAs U
MOHHAsI CBSI3b, G- U M-CBs3b, BOAOPOIHAS CBSI3b);

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHATD MOJI0KEHUS TEOPUH CTPOCHHS oprannueckux Bemects A. M. bytneposa s
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTpOCHHE, (GU3HMUECKUE U XUMUUYECKUE CBOMCTBA TUMUYHBIX
IIPEACTaBUTEICH PA3JINYHBIX KJIACCOB OPraHUYECKUX BEILECTB: AJIKAHOB, [IUKIIOAIIKAHOB, AJIKEHOB, aJIKAJIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTIEBOAOPOJIOB, CIIUPTOB, aJbJACTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX A(HUPOB,
KUPOB, HUTPOCOCANHEHUI 1 aMHUHOB, aMHUHOKHCIIOT, O€TTKOB, YTIEBOA0B (MOHO-, M- U TIOJIMCAXAPUIOB), MILTIOCTPUPOBATH
FEHETHYECKYI0 CBSI3b MEXKAY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUMHA C MCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS MOATBEPXKIATh HAa KOHKPETHBIX NpPHMEpPax XapakTep 3aBUCHMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTraHWYECKUX COCIMHEHUN OT KPATHOCTH W THIA KOBAJICHTHOW CBSI3U (G- M M-CBSA3M), B3AUMHOTO BIUSHUS
ATOMOB U IPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOJIOPOTHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, yroib),
CIIOCOOBI €T0 MepepaboTKH U MPAKTUYECKOE MPUMEHEHUE TTPOYKTOB MEPEePadOTKH;



c(hOpPMHPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHWUH O €CTECTBEHHO-HAYYHBIX METOJAX ITO3HAHWS — HAaOJIOICHUH,
W3MEPCHUH, MOJCIIUPOBAHUH, IKCIIEPUMEHTE (peaTbHOM M MBICJICHHOM) U YMCHUS IPUMEHSThH 3TH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS NMPUMEHSATH OCHOBHBIE OTEPAIMHM MBICIUTEILHON JCATCIBHOCTH — aHAU3 M CUHTE3,
CpaBHEHHE, OOOOIIECHHWE, CHCTEMATHU3aIlUIO, BBISBICHUE NPUYHMHHO-CICICTBEHHBIX CBS3CH — IS HM3y4YCHUS CBOWCTB
BEIIECTB U XUMHYCCKUX PEaKIIHIA,

c(OpPMHPOBAHHOCTh YMCHHI: BBISIBISITH B3aMMOCBSI3b XUMHUYCCKUX 3HAHWUW C TOHATHSAMH W TPEICTABICHUSIMHU
JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIsi 0OJiee OCO3HAHHOTO MOHUMAaHWs CYIIHOCTH MaTePHAILHOTO €IWHCTBA
MHUpa, HUCIOJIb30BaTh CHCTEMHBIC 3HAHUS 10 OPTaHWMYECKOW XUMHH JUIsi OOBSICHEHHSI W TNPOTHO3MPOBAHUS SIBJICHUH,
UMEIOIIUX €CTECTBCHHO-HAYYHYO TIPUPOTY;

c(hOpPMHPOBAHHOCTh YMEHUI: TIPOBOJANTH PACUYETHI 10 XUMUYSCKUM (HOPMYJIaM M YPAaBHCHHUSAM XUMUUYCCKUX PEAKIIHH
C WCIIOJIb30BaHUEM (DU3UYCCKUX BEIMYHMH (Macca, 00bEM ra3oB, KOJUYCCTBO BEIICCTBA), XapaKTECPHU3YIONIUX BEIICCTBA C
KOJIMYECTBEHHOW CTOPOHBI: pACUYEThI TI0 HAXOXKICHUIO XUMHYCCKOU (POPMYJIbI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHAYECKUX FJIEMEHTOB, TIPOJAYKTAM CTOPaHHS, IIIOTHOCTH Ta3000pa3HbIX BEIIECTB;

cOPMUPOBAHHOCTh YMEHHUM: TMPOTHO3UPOBATh, AHAIM3UPOBATH W OICHUBATh C MO3UIUH DKOJIOTUYECKOM
0€30MacHOCTH TIOCJICICTBUSL OBITOBOM M TPOW3BOACTBEHHON [EATEIBHOCTH 4YEIIOBEKa, CBSI3aHHOW C IepepadOTKOn
BEIIECTB, UCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS IJIS MPHHATHS TPAMOTHBIX PEHICHUH MPOOJIEM B CUTYAIHSIX, CBSI3aHHBIX C
XUMHEH;

c(OpMUPOBAHHOCTh YMEHUI: CAMOCTOSATEIHHO IUIAHUPOBATH U MPOBOJIUTH XUMUYECKHUH IKCIIEPUMEHT (TIOJTydeHUE U
U3yYeHUE CBOWCTB OPTraHWYECKUX BEIECTB, KAUCCTBCHHBIC pEAKIMHA YTIJICBOJOPOIOB PA3IUYHBIX KIACCOB U
KHCIIOPOACOIEPKAIINX OPTraHNYECKUX BEIIECTB, PEIICHUE dKCIEPUMEHTAIBHBIX 33/1a4 M0 PACIIO3HABAHUIO OPTAHHMYECKHUX
BEIIIECTB) C COONIOZCHUEM TMpaBUil OE€30MacHOTO OOpalleHuss C BeHeCTBAMU H J1abOpaToOpHBIM OO0OpYIAOBaHHUEM,
dbopMynHpoOBaThH MENIb UCCIENOBAHUSA, TPEICTABIATh B Pa3NIUYHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHATM3UPOBAThH U
OIICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMECHHIA:

coOI0aTh TpaBUiia SKOJOTUYECKH IEIECO00Pa3HOT0 TMOBEACHUS B OBITY M TPYJOBOW ACSTEIBHOCTH B IEISAX
COXPAaHEHUS CBOETO 3/I0POBbSI, OKPYKAIOIIECH MPUPOTHON CPEIbI M TOCTHKCHHS €€ YCTOMYMBOTO PAa3BUTHS,



OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JICWCTBUS HA >KMBBIC OPraHU3Mbl OINPENCIEHHBIX OPraHMYECKUX BEIIECTB,
noHuMasi cmeicha nokazaress [1J1K;

aHAJM3UPOBATH 11E€JIECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILLICHUS] PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IEJEHANPABICHHBIN MOMCK XUMUUYECKON HMH(OpMAIMU B Pa3IUyHBIX
HUCTOYHUKAX (Hay4yHas ¥ YydeOHO-Hay4yHas JIUTeparypa, CpeacTBa MaccoBoil wuHbopmanuu, HWHTEpHET U npyrue),
KPUTUYECKH aHAJU3UPOBATh XUMHYECKYIO HHPOpMAIMIO0, IMepepadarbiBaTh €€ M HCIHOJb30BaTh B COOTBETCTBUHU C
MOCTaBJICHHON y4eOHOM 3aaueil.

TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

Kosn4yecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)

IIpakTuyeckue
o0pa3oBaTe/ibHbIE pecypchl
padoThbI

n/n NMPOrpamMmmbl Bcero

Pa3znen 1. Teopernueckue 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmet opranuueckoit xumuu. Teopust

1.1 CTPOEHUSI OPraHUYECKUX coeIMHeHUN A. M. 8
byrneposa
Utoro no pazneny 8

Pa3znea 2. YrieBoaopoanbl

51 I[IpenenbHbIe YIIIEBOAOPOIbI — aJIKaHbI,
' LMKJIOATKAHBI

HenpenenrnHabie JICBOJOPOABI. AJIKCHBI,
51 pen YIJIEBOZIOPOT ” .

AJIKaJUCHBI, aJIKNHBI

2.3 Apomatuyeckue yrieBoJopoabl (apeHsl) 8




IIpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U UX

2.4 4
nepepaboTka
2.5 l"asnoreHnpon3BoAHBIE YTIEBOJOPO/IOB 4
Hroro no pazgeny 35
Pa3nen 3. Kucjiopoacoaep:kamue opraHu4ecKue coeHHeHust
3.1 Cruptel. deHon 11
KapOoHUIBHBIE COSTUHEHUS: AJTbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE KHCHOTHL. ClOKHBIE 21
a¢upsl. XKupsl
3.3 YrneBoibl 9
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxainye OpraHuyecKkue coenHeHust
4.1 AMUHBI. AMUHOKHUCITOTHI. benku 12
Hroro no pazneny 12
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 BricokoMoIeKyIIpHbIE COCTUHEHUS 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

[IpenMer u 3HaYeHUE OPraHUYECKON XUMHH,
Mpe/ICTaBIeHNE O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUIN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasneHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XI/IMI/I‘ICCK&S[ CBsA3b B OpFaHI/I‘IeCKI/IX
coeMHCHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Bunel uzomepun: cTpykrypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COCIUHEHHM

[IpencraBnenue o KiaccuPpuKauy u
cucremaruyeckas Homenkiatypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/Iﬂ u O606IJ_ICHI/IC 3HAHMUH 110
TEMC




AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dhopmMyIa, HOMEHKIIATypa U H30MEpHs,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MMOJIYYCHHA U IPUMCHCHUC AJIKAaHOB

12

Huxnoankansl: odmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHHC

13

Pemenue pacuéTHBIX 3a71a9 Ha ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000IeHEe 3HAHNUI 1O
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 00mmas
dhopmysa, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpyKTypHas U LHC-TPaHC-U30MEpUs
aJIKEHOB

15

®du3nueckue 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

16

CnocoObl MOJIY4YCHUS U TPUMCHCHUC aJIKCHOB

17

IIpakTuyeckas padora Ne 1 o reme
"[lonydenne sTUIIEHA U U3YYEHHUE €TO




CBOUCTB"

Pemrenne pacy€THbIX 3a/1a4 Ha ONPECIICHUE

18 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA
AJKanueHbl: CONPsLKEHHBIC, U30JMPOBAHHBIE,

19 KyMynupoBaHHbie. OcCOOEHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CriocoObl osTyueHus: U IpUMEHEHUe
aJIKaJIne€HOB
AJIKWHBI: TOMOJIOTUYECKHUH PsT, 0OIas

2 (dbopmyIa, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
(bu3uvecKue cBOMCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKHHOB

24 KauecTBeHHBIE peakliy Ha TPOMHYIO CBSI3b

)5 CriocoObl MoTyueHus: U IpUMEHEHUe
AJIKUHOB

26 Pewrenue 3agau: pacu€rsl IO YpaBHEHUIO
XUMUYECKON peakuuu

7 CucremaTu3anus 1 00001IeHHe 3HAHUN TI0
TEMe
ApEHBI: TOMOJIOTUYECKUH PsiJl, 0OIIast
(dbopmyna, HOMEHKIATypa. DIeKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI

OeH30I1a U ToJIyou1a, UX GU3NUecKue
CBOMCTBA




XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIeHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MPUCOEANHEHUS, OKUCIICHHE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XHMHYECKUX CBOWCTB CTUPOJIA
Pemenue pacuéTHBIX 337129 Ha ONPEICTICHIE

32 MOJIEKYJIIPHON (DOPMYITBI OPraHUIECKOTO
BEIECTBA

33 CriocoObl MoTydeHus: ¥ IpUMEHEHUE apeHOB

34 I'eHeTHYECKas CBA3h MY PA3THIHBIMH
KJlaccaMH YIJIeBOJ0OPOJIOB
Pacuétel 0 ypaBHEHUSAM XUMHUYECKUX

35 peaknuii. Cucremaruzarus u 00001eHne
3HaHUU O TEME

36 [Ipuponnsiii ra3. [lomyTHbie HEPTIHBIE Ta3bI

37 KaMeHHBIi yroibs ¥ IpoOayKThl €ro
nepepaboTKu

18 Hedtb 1 ciocoOnI €€ mepepaboTKH.
[IpuMeHeHne MpoAYKTOB MepepaboTKH HEPTH

39 I'enetnueckas CBSA3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
["anmorenonpon3BoAHbBIE YTTIEBOJOPOIOB:

40 AJIEKTPOHHOE CTPOEHUE; PEAKLIUU 3aMelICHUS
rajioreHa
JlericTBHeE 1IEI0YEH HA

41 raJIoTeHIPOU3BOIHEIEC. B3anmoeiicTpre

JUrajJorcHajJkaHoB ¢ MaroHu€M 1 IIMHKOM




Cucremaruzanuys u 00001IeHYE 3HAHUM IO

42 pazneny "VYrieBoaopoasr"

13 KonTtposnsHas paboTa o teme
"VYrneBogopo st
[IpenenbHbIE 0JHOATOMHBIE CIIUPTBHI:
TOMOJIOTUYECKUH psll, oOmias hopmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa, Kiiaccuukanus, Gu3nueckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoOblI nosTyueHus: U IpUMeHEeHue
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢upsl: HOMEHKIATYpa U

47 Hn30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XMMHYECKHUX CBOMCTB
MHoroaToMHbI€ CIUPTHI: STUIICHTIIUKOIb U

48 TJIMIEPHH, UX PU3NUECKHE U XUMUUYECKHE
CBOMCTBA

49 CriocoObl MoTyueHus: U IpUMEHEHUe
MHOTOATOMHBIX CITUPTOB

50 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHomNa

51 XuMHYecKue CBOMCTBa (heHoIa

52 Crnioco6bl nostyyeHus 1 npuMeHeHne (peHona
IIpaktuyeckas padora Ne 2. Pemenue

53 9KCIEPUMEHTAJIbHBIX 3334 110 TEME

"Criupthl 1 peHob"




54

Cucremaruzanuys u 00001IeHYE 3HAHUM IO
TEME

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNBACTU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKINK TIPUCOCTUHEHUS

57

PeaKIII/II/I OKHUCJICHUS U KaUYCCTBCHHBIC
PEaAKIMU AJIbACTUAOB U KETOHOB

58

CriocoOpI MOTy4YeHUs abJACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBEIE
KHCJIOTHI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KHCIOTBl. MHOTOOOpa3ue KapOOHOBBIX
KHCITIOT

63

Oco0OeHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoMaTH4YeCcKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpeacraBurenu BeicIINX
KapOOHOBBIX KHUCIOT

64

IlonsTue o IMPOU3BOAHBIX Kap6OHOBBIX
KHUCJIOT




65

CriocoObl mosTyyeHus U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CnosxHbie 3(QUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmysa, ©30MEpHUsT 1 HOMEHKIIATypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3pupoB

68

Pemenue pacu€THbIX 3a/1a4: 10 YPaBHEHHIO
XUMHUYECKOMN PEaKIM, Ha ONIPEICIICHUE
MOJIEKYJIIPHON (POPMYITBI OPraHUIECKOTO
BEIIIeCTBA

69

[IpakTueckas pabota Ne 3. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Kap6onoBbie kucioThl. CiaoxHbIe 3QUpbI"

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

71

OcoOEHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX
OCTaTKU HEMPEACIbHBIX JKHPHBIX KHCIIOT.
2Kupsl B npupoe

72

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moomee aecreue. [loHsaTue o
CUHTETHYECKUX Motomux cpeactrax (CMC)

73

I'eneTnyeckas cBs3b YrJIEeBOAOPOAOB U
KHUCJIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

74

Pacu€rsl 0 ypaBHEHUSAM XUMHUYECKUX
peaxkuun

75

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




76

OO01mas XxapakTepucTUKa YriIeBOJI0B U
KJIacCU(UKAIUs YTIEBOIOB (MOHO-, TU- U
MIOJIMCAXapH/Ibl)

77

MoHnocaxapuabl: GU3HYECKUE CBOMCTBA U
HAXOXJEHUE B IPUPOJIE

78

[IpumeHeHue rit0Ko3bl, €€ 3HaU€HUE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxapo3a, MaJapTO3a U JIAKTO34.
HaxosxneHue B npupoie ¥ IpUMEHEHNe
JMCaXapuI0B

80

[Tonucaxapuasl: CTpoeHNE MaKpOMOJIEKYI,
(uznyeckrue 1 XuMHUYEeCKHe CBONCTBA,
MIPUMEHEHHE

81

ITousarue 06 HCKYCCTBCHHEBIX BOJIOKHAX

82

Pemenue pacuyeTHbIX 3a7a9 Ha ONPEICICHHE
JIOJT BBIX0JIa TIPOJYKTA PEAKIIHH OT
TEOPETUICCKH BO3MOXKHOTO

83

CucreMaruzanys 1 0000IIeHE 3HAHUN 110
pasneny

84

KonTtponbHas padoTa o Teme
"Kucnopoacoaepxaiiye opraHu4ecKue
coequueHus"

85

AMUHBL: KJTacCU(pUKAIIHS, CTPOCHUE
MOJIeKyI, oomas GopmMyina, H3oMepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XHMHYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘{eCKI/IX
AMHWHOB

87

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH




XUMHYECKUX CBOMCTB aHUJIMHA

88

CriocoObl MoTydeHus: ¥ IPUMEHEHUE
am(paTHIeCKuX aMHHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIAaTypa U U30Mepus,

¢usmueckue croiictBa. OTaeIIbHBIE
MPEJICTAaBUTENM O-aMHUHOKHUCIIOT

90

XUMHYeCKHe CBOMCTBA aMHUHOKHCIIOT, UX
OMOJIOrMYECKOEe 3HAYCHHE aMUHOKUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

91

benku kak npupoHbIe TOJTUMEDSI;
CTPYKTYpHBI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoepKamme reTepourKINIeCKue
coequHeHus. HykienHOBbIE KMCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOrMUYEeCKas poJib

94

[Ipaktruueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A3zoTcoaepxaniue OpraHun4ecKue
coequueHus"

95

[Ipaktrueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME

"Pacnio3HaBaHue OpraHMYE€CKUX COECTUHECHUI"

96

KonTtponpHas padoTa o Teme
"A3zoTcoaepxaniue OopraHun4ecKue
coenquuenus"

97

OCHOBHBIC TIOHITUS XUMUH
BbICOKOMOJICKYJIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTC3a —IIOJIMMEpHU3alna U




IIOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzaius u nepepadoTka
I1acTUKa

99

DnacToMepsl: HaTypaJlbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonrmepsl cnenuaibHOrO
HAa3HAYCHUS

101

[IpaxTueckas padota Ne 6. Pemenue
3KCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TCME
"Pacrio3zHaBaHue IiacTMacc 1 BOJIOKOH"

102

O060011eH1Ee U CUCTeMAaTH3alUs U3YYEHHOTO
Marepuania no tTeMe '"BbICOKOMOJIEKYISIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe obuectBo «M3aarenbctBo «IIpocsemienue
Xumus, 10 knace/ IN'abpuensna O.C., Octpoymon WU.I'., Cnankos C.A., JIEBkuH

A.H., Akimnonepnoe o6uiectBo «M3narensctBo «lIpocBerienue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumust Meroaudeckoe mocooue —
0a30BbIN ypoBeHBbY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XuMHsI B TECTax, 3ajiauax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Bpenenckas «Xumus 11 xacc:
Hacronpnas kaura mis yaurens». Hacte 1 — M.: [Ipoda, 2019 rogx.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnas kaura mis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoyMoBa «3agauu 1o XUMHUHU U
crocoOwI ux pemeHus» - M.: «Jlpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc moypouHble MJIaHbI 0 YY€OHUKY

O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018ro.



8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumum 11 xmacey, - M.:
Oxk3ameHn, 2019r.
9.9. O.C.T'abpuensH, N.I'.octpoyMoB «XMMUYECKHI IKCIIEPUMEHT B 11Kose 11

kiacc»; - M.: Ipoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

Brenute Beautenanusiehttp://www.chemnet.ru ['azera « Xumus» u cait s
yauTens «S ugay Ha ypoK XUMUK

http://him.1september.ru Equnas kosexuus LIOP: IIpenmeTHast KomineKus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcnepuMeHThl: Xxumus. Komekius Poccuiickoro o61eodpa3oBaTeIbHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas onumnuaga MKOJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannueckasi XuMusi: SIEKTPOHHBINA YIEOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3IEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIJIEIK: XUMHUS

http://www.chemistry.ru JlucTaHIMOHHAs OJTUMIIMA/IA IO XUMUH:
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