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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 1o 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npouiabHOrO0 O0ydYeHHs, MpHU3BaHO obOecrneunuTh o0IIe00pa30BaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISETCSI OAHON U3 IPUOPUTETHBIX TUCLUILIMH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMH
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB O0y4YeHHs] M TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBIITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHUS 00YUAIOUINXCS CPEICTBAMU MIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T MHBAPUAHTHOE MPEIMETHOE COAECpPKAHHUE, 0053aTeNIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MPUMEPHOE paclpejeseHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha yIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKke ¢ Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeiamMd yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» ocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduis oOydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUgX CPEeAHEro NpodhecCHOHaIbHOIO
oOpa3zoBanusa. B 9Toil cBsi3M wu3ydeHHE MpeaMeTa «XUMHUS» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOMEro MOTyYeHNUS XUMUYECKOTO
o0pa3zoBaHus B OpraHU3alusax npodeccuoHanibHoro oopasoBanus. Hapsany ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay
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BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTHA OOydYaronIuxcs, Ha (OpMHUpPOBAHHE y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIe Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUS MpeIMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUuYecKass XHMHS» COCTABISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHMM TIOJYy4YaeT OMNpeJeEHHOEe TEOPETHUYECKOEe JOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0O0bEMA 3HAHUH O XUMHUUYECKUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIMPEHHUS U YriayOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHUYECKUX  DIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ peakiui  JONoNHseTcs  (OPMHpPOBAHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yNemnseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dhdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YYCHUHM TpeAMEeTa B JAaHHOM Clly4ae akleHT OyJeT cjAeiaH Ha OOILIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS
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MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3a, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B coIepXKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K HpPHUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KHUCJIOTBI U Apyrue. IIpm 3ToOM 3HaHUS O COCTaBE M CBOWMCTBAxX INpPEACTaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYILIIHOCTH MpOoLeccOB (OTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C Yy4eOHBIMH MpEIMETaMH, BXOISIIMMH B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThD», «MaremMaTtuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpelHero odmiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsS TIpPEIMeTa TMperoaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HayK M €€ Beaylled posu B oOecredeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJOBEYEeCTBA: B  PELIEHUH  IpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
oOecrieueHnn PalroOHAIBHOTO MPHUPOJOMOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATUM, 3aKOHOB U TEOPUHA XHMMHHM, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XHUMHUYECKHUX PEaKLIHM, O
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XUMHYECKOM PaBHOBECHH, PACTBOPaX M JAUCIIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
NIPOTHO3UPOBAHMSI SBJICHUN, UMEIOIINX ECTECCTBEHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U  TepepadOTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JCATEIHPHOCTH U ITOBCETHEBHOMN YKU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OOIIEero oOpa30BaHHS IPU H3yYCHHUH
npeaMera «XuUMHs» Ha  yrAOyOJ€HHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHUWE YOEKIEHHOCTH B ITIO3HABAEMOCTHU SBJICHUU TMPHUPOIBI,
YBXEHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPETHUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYCHHIO W TIIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX IIEHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BAHHIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPHI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKON AEATEILHOCTH.

OO6mree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHUS XUMUW Ha YTITyOJICeHHOM
YpOBHE cpeaHero oomero oopa3zoBanus, coctapiser 272 vaca: B 10 kimacce — 136
yaca (4 yaca B Hezento), B 11 kiacce — 136 yaca (4 yaca B HeJlleo).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHmyeckux coeauHeHnii A.M. byrtiepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetrHas. M3omepus. Buabl u3oMepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHWX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Ankanbl. ['omonorudeckuii psiji ankaHoB, o0mas (Gopmylia, HOMEHKJIaTypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMUYECKNE CBOWCTBA QJIKAHOB: pEAKIMU 3aMEIICHUSA, HW30MEpHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TPHUCOCJAMHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3MW, MOJMMEpU3aluu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, U30JIUPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS M XMMHUYECKHX CBONCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peakInK Ha TPOUHYIO CBA3b. CIIOCOOBI MOTyYCHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUH 3aMEIIeHUSI B OEH30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpE aAIKWIBHBIX PpaJUKaIoB, KapOOKCHUIBLHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHblit yrosib 1 mpoaykThl ero nepepadotku. Crocodsl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU yTIE€BOJOPOJIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOrEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoud. B3anMOIENCTBUE IUTajJOT€HAIIKAHOB C MAarHueM M LHAHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUecKux CBOMCTB YrieBOIOPOJOB (PaCTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja M BOJOPOJa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OITHICHA U
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepskanue opranudeckKue coeIMHeHMS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJaMH CIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHL. J[€HCTBUE 3TaHOIA U METAaHOIA
Ha opranm3M uenoBeka. CrmocoObl MOMy4YeHUS W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. Dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMU, KAYECTBEHHAasi pEaKlus Ha MHOrOaTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUJIPOKCOTPYNNBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble cOeAMHEHUS — AJIBACTU/IB U KETOHBL. DJIIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHUE AlIbJAETUAOB, KAYECTBEHHbIC PEAKIIUA HA AJIbIACTUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpeJEIbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH06as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMEHKJIaTypa. PuU3NYeCKMe M XUMHUUYECKUE CBOMCTBA: T'MAPOJIM3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsl. CtpoeHue, puznyeckre 1 XUMUUYECKHE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpLT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
Ipynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHUEe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. Ilonncaxapuapl: kpaxmann,
[NIMKOTeH U 1emnonio3a. CTpoeHne MaKpOMOJEKyJd Kpaxmala, TJIMKOTeHa |
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).
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OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOIO CIIMPTA B albJIETH] HAa PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u  rugpokcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ UOJOM, pelieHrne IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHbBIE 3PUPBD.

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne Monekyn, obmias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pusndyeckue
cBoicTBa. XMMHUYECKOE CBOMCTBA ann(aTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJieKyJsie aHuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u nuzomepusa. OTaenbHble MPeACTaBUTENN Ol
AMUHOKHUCJIOT: TIWUWH, alaHuH. Ousnyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpuponnsle nonumepsl. [lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHUEe OENKOB B BOJE, ACHATypalusi O€JIKOB MPU HarpeBaHUU, LIBETHHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMyYeckue  coeauHeHus» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BricokomoJiekyJIIpHbIE COeTMHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHBb MOJIUMEpPHU3AIUU, CPEAHSS MOJICKYIISIpHAs
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Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TIOJMCTUPOJ, TMOJUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmosekyaspHod ¢GOpMyNbl OPraHUYECKOrO COCIUHEHHS TI0
MacCOBBIM JOJIAIM 3JEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXO0XICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpPraHMYeCKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOM XUMHUU B
10 knacce ocCylIecTBISIETCS 4Yepe3 HCIOIb30BAHME KAaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
AKCHEPUMEHT, MOJIENb, MOJICIIMPOBAHHE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, ()U3WYECKUE BEJIUYMHBI, €IUHHIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: kieTka, opraHu3M, OKOcHcTeMa, Owocdepa, MeTaboIu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHonmorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATIBLHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Kinaccudukarus XuMUIeCKUX JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue SIEKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(UTYpAIlMH HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepumoandeckoil cucTeMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BELIECTB MO TpyllnaM U IepuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIA H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBs3u. KparHele cBs3u. BopoponaHas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BajieHTHOCT, M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BbIpaXXEHUS KOHUEHTPALUH PacTBOPOB:
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MaccoBasi J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellieHHbie U
HEHACBHIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEJbHBIX MPEACTABUTEIEH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XuMHUUECKHX peakUuil B HEOPraHWYECKON U OpraHuYeCcKou
XUMUM. 3aKOH COXPaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsi. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutuyeckas aucconuaius. CuwibHbie W Ccla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpasbHas,
mienouHas. Bogopoaueiii mokaszatens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHMCIHUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIIEHUS.
Okucnurenb M BOCCTaHOBHUTENb. lIpomecchl OKUCIEHHWS UM BOCCTAHOBIICHHS.
Baxxneiiiue OKHUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOTO OaliaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
paslioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKii HOHHOTO 0OMEHa, OIpe/ieNieHre
Cpelbl pacTBOPOB C MOMOIIBID WHIWKATOPOB, H3YUYEHUE BIHUSHUSA Pa3IMYHbIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIUu U TOJIOKEHUE XHMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHYECKHUX
sanemenToB [[.. MenzaeneeBa 1 0COOEHHOCTH CTPOCHUSI UX aTOMOB. DU3MUECcKUe
CBOMCTBa HEMETAIJIOB. AJUIOTPOIHUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilonyuenue, pusmyeckue M XMUMHUYECKHE CBOMCTBA: PEAKIUHM C
MeTaJylaMd M HEMeTajUulaMH, BOCCTAaHOBUTEIbHBIE CBoicTBA. ['mapumbl.
TomnuBHBIE 3JIEMEHTBHI.

lanorensl. Haxoxaenue B mpupone, COCOObI MOTyYeHHs, (PU3HUYECKUE U
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaliue
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coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOIYUYEHUS
rajoreHoB. [I[puymMeHeHne rajJoreHoB U UX COEAUHEHU M.

Kucnopoa, o3on. JlaGopaTopHble U MPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kuciopoaa. Ouznueckne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MOMy4eHUs, (uznueckue u
xumuyecke cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepsi(1V), oxcun
cepri(VI1). CepHucras u cepHas KUCIOTBI U UX cojdu. OcoOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHune cepbl U €€ COEUHEHNM.

Azor. Haxoxaenue B mpHupoae, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHAbl a30Ta. A30TUCTast U a30THAas
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €r0 COSIMHECHHMN. A30THBIC YI0OpECHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuawsr ¢ocdopa, GochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuir. DochopHbie
yI00peHus.

VYrnepon, HaxoxkAeHHE B mpupone. AJIIOTPONHBIE  MOIUGBUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcua yraepoaa(ll), okcun yrimepoma(lV), yroiapHas kuciora u eé
coiii. AKTHBHPOBAHHBIN yroiyib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHrne MPOCThIX BEIIECTB, 0OPA30BAHHBIX YTIIEPOJIOM, U €ro
COEeIMHEHUMH.

Kpemnuii. Haxoxaenue B mpupoje, CrocoObl MOJydeHHs, (Du3ndecKue u
xumuudeckue cpoiictBa. Oxcupa kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme
¢usnueckre cBoWCTBa MeTaIoB. [IpuMeHeHHEe METaIoB B OBITY M TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUN psifil HanmpskeHuid MeTtawioB.  OOmme  crnocoObl
MOJTyYEHHUS METaJJIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexktpometamnyprusi. Ilonsitue o koppo3uu MetaioB. CrocoObl 3allUThl OT
KOpPPO3UH.

Ob6mrast xapakrtepuctunka MeTawioB |A-rpynmsl [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, ¢QuU3MUYECKUE U
XUMUYECKUE CBONCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MeTtaiioB |lIA-rpynnel [lepuoandeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaiblUi: MoJiydyeHue, (QPU3NUecKue u
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XUMUYECKUE CBOMCTBA, MPUMEHEHUE TPOCTHIX BEIIECTB W UX COCIUHCHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

AJIOMUHUN: TTOTyYeHue, (GU3NYECKre U XMMUYECKHE CBOWMCTBA, MPUMEHEHUE
MPOCTOTO BEILECTBA M €ro coeAuHeHuil. Am@oTepHble CBOMCTBa OKCHAA H
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMIUICKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

®uU3NYECKUE U XUMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUibl U
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKHCIUTEIbHBIE CBOMCTRA. [lolyueHre u npuMeHeHne Xpoma.

dusnueckne M XUMHUYECKHE CBOICTBa MapraHila M €ro COCIMHEHUH.
Baxneitmue coenunenuss wmapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbBIE CBOMCTBA.

dusnyeckne U XMMHYECKHE CBOWCTBA JKejie3a U ero coeauHeHuid. OKCUIbI,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUeE xee3a
U €ro CIUIAaBOB.

DU3NYECKUE U XMMUYECKUE CBOWCTBA MeaU U €€ coenuHeHuu. [lonyuenue u
IPUMEHEHHE MEAU U €€ COCTUHEHUM.

Huuk: monydyenue, (U3MUYECKUE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH/IA IMHKA, TUIPOKCOKOMILIEKCHI [IMHKA. [IprumeHenne
UHKa U €r0 COEIMHEHH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YyYEHHUS BEUIECTB M HX NPEBpalllCHUN:
u3ydeHrue oOpaslloB HEMETa/UIOB, TOpeHue cepbl, (pocdopa, xenme3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamasl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAIUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHUE
BUJIEOMATEpUAJIOB), B3aUMOJCICTBUE LIMHKA M JKEJI€3a C PacTBOpaMU KHUCIOT U
1ieI04Yeld, KaYeCTBEHHbIE PEaKIIMM Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTUOHBI METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHUS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIeHNE SKCIIEPUMEHTAIBHBIX 33Ja4 [0 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasutbl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MTOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMuu B o0ecrieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O Hay4HbIX METOJaX IMO3HAHUS M METOJOJIOTUM HAYYHOTO HCCIEeI0BaHUSI.
HayuHnble nmpuHIUIBI OpraHU3aluu XMMHYECKOTO Npor3BoACTBa. [IpoMblliieHHbIE
crocoObl MOTYYEHHUs BaXKHEUIMX BELIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIuIaBoB. XMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpellbl U €ro MOCIE/ICTBUS.
Ponp xumuu B o0ecrieueHny SHEPreTuueckoil 0€30MacHOCTH.
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XuMHus U 3740poBbe uenoBeka. JlekapctBeHHble cpexactsa. Ilpasuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XMMuu B pa3BUTUHA MEIULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe N00aBku. Ponb xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuiia
0e30MacHOr0 MCHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHU.

XUMHSI B CTPOUTEILCTBE: BaKHEUIIINE CTPOUTEIbHBbIE MaTepualibl (LIEMEHT,
OCeTOH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHBIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KEpaMHUKaA.
Marepuansl aiist 3neKTpoHuky. HanHoTtexHomoruu.

PacuétHrie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA Ta30B MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €clIM OAHO M3 BEUIECTB JAaHO B BHUJAE pacTBOpa C OINpeIeTIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBSI3€H TPU  HU3YYEHUH  OOmer w
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATUNA, IPUHATHIX B OTACIBHBIX
peAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHUE, HAYYHBINA (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiacCU(pUKaIus, NEePUOJIUIHOCTh, HAOIIOJCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHMp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUN YPOBEHb,
BEILIECTBO, TeJIO, O0BEM, arperaTHO€ COCTOSIHME BEIECTBA, WJICAJIbHBIA Tra3,
¢du3nyuecKkre BEIMUNHBI, €IMHAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3M, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIEMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEHIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAeMbl€, TOILIUBO,

PECYPCHI.
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TexHoIorus: XuMu4eckas IMPOMBIIIIJICHHOCTb, MCTAJLUIYPIrus, CTPOUTCIILHBIC
MaTCpUaJIbI, CEJIBbCKOXO03IMCTBEHHOE IMpOU3BOACTBO, MUIICBAsA MPOMBIINIJIICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IMPOMBIIIIJICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHUX
nmpemnaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MATCpHUaIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBl CIEIYIONIME COCTABISIOIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTA M CAMOOTPEEICHUIO; HATMYUE MOTUBALIUM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIECTBE TMpaBWJIaMU M HOPMaMM TIOBEJICHHUS; HaJMuue
IPABOCO3HAHMS, IKOJIOITMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIecce peaanu3aiud 00pa3oBaTeIbHON NeATEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPU CO31aHHUU
y4eOHBIX MPOEKTOB, PEIICHUU yUeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHMSI K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOJICHUM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIOICHUST TIpaBUJI OE30MAacCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN M HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOIICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BUIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUH TMPAKTHUYECKUX 3a7ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

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

YBaXXEHUS K TPYY, JIOASM TPyAa U pe3yJibTaTaM TPYIOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 11eJ1eCO00pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;
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OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHKEHUN XUMHUHU s
pELICHUS BOIPOCOB PAIMOHAIIBHOTO MTPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKHE
MOCTEICTBUS MPEANPUHUMAEMBIX AEUCTBUM U MPEIOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH HKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpakTUKe, CHOCOOHOCTM Y YMEHHMS AaKTHUBHO TPOTHBOCTOSITH HJEOJIOTHUHU
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBWIN3ALUMNA: B €€ T'yMaHUCTUYECKOW HAINpaBICHHOCTH M Ba)XXHOW pOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXJAOT0 4YieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHUS JIJISl aHAIW3a U OOBSICHEHUS SIBICHUM OKPYKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
peleHus npooyieM B peajbHbIX JKU3HEHHbBIX CUTYalUsX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3uyHBIX cepax mpodeccruoHaIbHOU
NEATEBHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpaMMbl 0 XMMUM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHATHS, OTPa)KaroIiue
LEJIOCTHOCTh HAyyHOM KapTHHbBI MHUpa M CHEeUU(PUKY METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPruUs, sIBJICHHE,
polecc, CUCTEMa, Hay4YHbIH (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[UATBHOM KOMIETEHIIMN 00y4YaroInuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE€ Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCILHBIMH, KOMMYHUKATHBHBIMU U  PETYJIATHBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe AeidCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEIH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPH OCBOCHHUM 3HAHWUM NPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICJIATh XAPAaKTEPHBIC MPU3HAKU TOHATHM W yCTAHABIMBATh HMX B3aMMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS JIISI OOBSICHCHHS OTICIbHBIX (PAKTOB U
SIBIICHUM;

BBEIOMpATh OCHOBAaHHMS W KPUTEPUU I KiIacCH(PUKAIMK BEIISCTB U
XUMHUYECKUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;
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MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHMHUYecKas (opmyna, YpaBHEHHE XUMHUYECKOM
peakiuu — TpPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeMCTBHS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLnii;

(GopMynHpoBaTh LIETU U 3a]la4l UCCIIEIOBAHUS, UCIIOIb30BATh MOCTABICHHbBIE
U CaMOCTOSITEILHO C(OPMYJIHUPOBAHHBIE BOIMPOCHI B KAa4yeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3BI 1O MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHWS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOJI0/IaTh 32 XOJOM
npolecca, CaMOCTOATENIBLHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OPMYIHUPOBAThH
0000111€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEI0BAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEeOBAaTENbCKOM U IPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOATEIHHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX HWHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOWS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
MpeACTaBICHUSA, KpUTHYECKU OIICHUBATh eé JOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTH;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH PA3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON NIl BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBbHYIO  (QopMy  TIpeICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCIOJb30BaTh HAy4YHBI S3bIK B KayecTBE CpeAcTBAa IMpu padoTe ¢
XUMUYECKOW uH(MOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3ndecKkue u
MaTeMaTU4YeCKUE) 3HAKH U CUMBOJIbI, (pOpMYJIbl, aOOpeBHATYPbI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1aeMOM TEMBI B X0/I€ IUAjI0ra U/WUiH
JTMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITHPOBATH CBOU MPEJIOKECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAUHUEN pe3yJbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU NPHU BBINOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKOM pabOThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOro NMpoeKkTa, U (popMyIupoBaTh BHIBOIbI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHHUSIMH.

PerynsiTuBHBIe YHHBepcaJIbHbIE YUeOHbI€e 1elCTBUS:

CaMOCTOSITCJIbHO ITUTAHMPOBAaTh M OCYIISCTBJIATH CBOKO ITO3HABATEIBHYIO
JCATEBHOCTD, ONpenesas e€ Iedd W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJIaraéMblii  aJlTOPUTM  JIEHCTBHHA TIPH
BBITIOJIHCHUW Y4YEOHBIX M HCCIEI0BAaTENIbCKUX 3ajJad, BBIOMpaTh Hambojee
3 PeKTUBHBIN CIMOCOO0 WX pemieHus ¢ Y4ETOM IOJYyYCeHHS HOBBIX 3HAHUM O
BEIICCTBAX M XUMUYCCKHUX PEAKITUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalu3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTITyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsl y9eOHOTO TIpeIMeTa « XUMHUS» HAYJIHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHUIO, HMHTEPIIPETAIIUU W MPEOOPA30BAHUIO 3HAHUM, BHIBI JEATEILHOCTH
M0 MOJIYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUSIX, CBA3AHHBIX C XUMHeil. B
nporpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KVIACC
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[IpenmeTHble  pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJu B OOECIEUYEHUU YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTepHUasoOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CpPEJIE;

BIAJICHUE  CHCTEMON  XUMUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHSATUS — XUMUUYECKUHN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKHUCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YIIEpPOIHBIN CKeJeT, (DYHKIIMOHAbHAS
IpyImna, paaudkan, CTPYKTypHbie ¢GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIE), H30MEpUs CTPYKTypHass U TPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTMYECKH PsJ, TOMOJIOTH, YTIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEpIKAIlNE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEOUHEHHUS; TEOPHH, 3aKOHBI
(mepuogmueckuii 3akoH [[. M. MenzgeneeBa, Teopusi CTPOCHHS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPALICHUS DSHEPrUM MpPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MIPEACTABICHUS
0 MEXaHHM3MaxX XHMHUYECKHX pPEaKlHi, TEPMOJUHAMHYECKUX KM KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3(pdekTri, opueHTanTs! | u Il pona);
(dakTONOTHYEeCKHE CBENEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHH M O€30mMacHOM
WCIIOJIb30BAaHUU BAXKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUYECKOUN
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAy4YHbIX MPUHIMIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOACTBA METAHOJIA, MepepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUH;

c(hOpMUPOBAHHOCTb YMEHHUIA:

25



KCMOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY ISl COCTaBJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUSA XMMHWYECKUX PEAKIMUd U PACKpPbIBATh UX CYUIHOCTD:
OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX  pEaKIMid  MOCPEACTBOM  COCTAaBIICHUS
ANIEKTPOHHOTO OajlaHca »JTUX peaklMid, peakluuili HOHHOrO oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUI;

M3TOTABIUBATH MOJIEJIA MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WJLIFOCTPALIMU
UX XUMHUYECKOT0 U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTAaHABJIMBATh MPUHAJIC)KHOCTh HU3YyUYECHHBIX
OpPraHMYEeCKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpymme COeIWHEHHWH, JlaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIIBHBIC HA3BaHMS [JIsi OTHEJIBbHBIX
peACTaBUTENCH OpraHUYeCKUX BEIIECTB (ITHIJICH, alleTHIICH, TOJIYOJ, TJIHIEPHH,
STUJICHTIIUKOJb, (EHOJ, (OpMaNIbJICTU, aleTAIBJCTU, AalleTOH, MYypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIMH, aJlaHWH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHHII, U30TPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEIATh BUJ XUMHUYECKOH CBSI3HM B
OpraHWYECKUX COEAMHEHUAX (KOBAJEHTHAas W WOHHAs CBS3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH TMOJOXKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemecTB A. M. bytiepoBa 11 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, IIUKIIOAJIKAHOB, aJIKEHOB, aJKAaJIUECHOB,
AJKUHOB, apOMAaTHYECKUX YIJIEBOAOPOJOB, CIHMPTOB, aJjbJIETHU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3UPOB, JKUPOB, HUTPOCOCTUHEHUH U
aMUHOB, AMHHOKHCIIOT, OENKOB, yrieBOAOB (MOHO-, JU- W TOJIMUCAXAPHUJIOB),
WJUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBA3b  MEXAY HUMH  YPaBHEHHUSIMH
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIHH C HCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh yMEHHS TIOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUN OT
KPaTHOCTU U THUIMA KOBAJICHTHOU CBS3U (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y rpynn aTOMOB B MOJIEKYJIAX;
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c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (HedTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MTPUMEHEHHE MPOIYKTOB MEPepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsl — HAOJIIOJACHUHU, U3MEPEHUH, MOJICTUPOBAHUU, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTh 3TU 3HAHUS,

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEILHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TMOHMMAaHUs CYIIHOCTH MaTepUaJIbHOTO €IMHCTBA MHDA,
UCIIOJIH30BaTh CHCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHCHUS H
IIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TPOBOJUTH PACUYETHl MO0 XUMHUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYUH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PacUEThl MO HAXOXKIECHUIO XUMHYECKOU
(dbopMyIbl BelIecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKUX DJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHAIU3UPOBATH U OIICHUBATH
C TIIO3MIAHA  DKOJOTHMYECKOH  0€30IIaCHOCTH  IIOCJIEICTBUA  OBITOBOM U
IIPOU3BOJCTBCHHON JICATEIBLHOCTH 4YEJIIOBEKa, CBSA3aHHOM C TmepepaboTKOM
BEIIECTB, UCIIOJIH30BATh MOTYUYCHHbBIE 3HAHUS JIJISl PUHATHSA TPAMOTHBIX PEIICHHIM
po0JIeM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCHEPUMEHT (TOJIyYeHHE U U3YYEHHUE CBOWCTB OPraHHUYEeCKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHWIO OPTAaHWMYECKUX BEIIECTB) C COOJOICEHUEM TIPABHII
O6e3omacHoro oOpamieHusi ¢ BEMIECTBAMU M JIA0OPATOPHBIM OO0OpPYAOBAHHEM,
dbopMynHpoBaTh TENb WCCIEIOBAHUSA, NPEICTABIATh B pas3IudHON ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

co0JII01aTh MpaBUiIa SKOJOTHYECKU 1EIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYIOBOM JEATEILHOCTU B ILIEJSIX COXPAaHEHHUS CBOETO 3J0POBBS, OKpYKarouien
MPUPOJIHON CPEIbl U TOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;
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OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JACHCTBUSL HA KUBBIE OPraHU3MBbI
ONpeAECIEHHBIX OPTAHNYECKUX BEILIECTB, MOHUMAas cMbIch noka3arens [1J1K;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U y4eOHO-Hay4dHas
JuTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHAJTM3UPOBATh XUMUYECKYI0 MH(OpMaIHIo, epepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOm@as M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B OOECIEYEHUM YCTOWYHUBOTO
pPa3BUTHA, B pEIICHUU MPOOJEM SKOJOTHUECKOW, DHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPTUHU, B OOECIEUYEHUU DPAIMOHAIBLHOTO MPUPOJIONOJIb30BAHUS, B
dbopMHUpOBAaHUM MHPOBO33pEHUS M OOIIed KyJIbTypbl 4YEJNOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W MPUPOIHOM

cpene;
BJIaJICHUE CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,

M30TOIIBI, JJIEKTPOHHAsE 000J0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXAEHHOE COCTOSHUS aToma, THMOpHMIM3alids aTOMHBIX OpOuWTaneil, HoH,
MOJICKYJIa, BaJleHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb  OKHUCIICHMS,
XUMHUYEeCKass CBsA3b (KOBaJIGHTHAs, WOHHAS, METa/UIMYecKas, BOJOpPOIHAs),
KpUCTAJTHYeCKass pemérka, XHUMHYECKas peakius, pacTBOP, JJICKTPOJIHTHI,
HEIJICKTPOJIUTHI, DJEKTPOJIUTHYCCKAS JUCCOIMAIMS, CTEIEHb JHUCCOIMAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 deKT
XUMHUYECKOW PEaKIi, CKOPOCTh XUMHUUECKOW PEaKIui, XUMHIECKOE PaBHOBECHE;
TEOPHH M 3aKOHBI (TEOpHS DJICKTPOJUTHYCCKON THUCCOIHAIMH, TEPUOIHICCKUN
3akoH /[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpaIeHNs YHEPTUU MPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIMHMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYCCKHUHN S3BIK
XMMHUH, MHPOBO33PCHUYCCKHE 3HAHUWSA, JICKAIIME B OCHOBE ITOHUMAaHMS
INPUYMHHOCTH W CHCTEMHOCTH  XMMHUYECKMX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHUH BEIIECTBA HAa aTOMHOM, HOHHO-MOJCKYJISIPHOM H
HaJIMOJICKYJIIPHOM YPOBHSAX; IIPEACTABICHHS O MeEXaHHW3MaxX XHMHYCCKHUX
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peakuuii, TEepMOAMHAMUYECKUX M  KUHETHYECKHMX 3aKOHOMEPHOCTAX HUX
MPOTEKAHUS, O XUMUYECKOM PAaBHOBECHM, PACTBOpPAX M JIUCIEPCHBIX CHCTEMaX;
(paKTONOrMYECKUE CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHMH M O€30MacHOM
MCIOJIb30BaHUM BAXKHEMIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NESATENbHOCTH  4YeJloBeKa, OOMIMX  HAyYHbIX M[PUHLUUIAX  XUMHYECKOIrO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBIABJIATH XapaKTEpHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATh MUX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIMUE MOHATUS IPU
ONMKMCAHUM HEOPTaHUYECKHUX BELIECTB U UX MPEBpaLCHUI;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOJB30BATh XMMHUYECKYIO CHUMBOJUKY JJIsi
coctaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUW  XMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUS ONPELISITh BAJIGHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMMHUECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTALIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XHMHUYECKOW CBA3M M THIMA KPUCTAUIMYECKOW pemeéTku, OOMEHHBIH H
JOHOPHO-aKIIENTOPHBI MEXaHU3MbI 00pa30BaHMs KOBAJECHTHOM CBS3H;

chOpMHPOBAHHOCTh ~ yYMEHMH:  KjJacCH(UIMPOBATH:  HEOPraHUYECKUE
BEILECTBA MO UX COCTABY, XUMHUECKUE PEAKIUU IO PA3TUYHBIM IIPU3HAKAM (YUCTY
U COCTaBy pEarupyroniux BEIIECTB, TEIIOBOMY 3 (dEKTy peakiuu, U3MEHEHHUIO
CTeTNICHEl OKMCIIEHUs DJIJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTaau3aTopa H
JPYTHE); CAMOCTOATEIHLHO BHIOMPATH OCHOBAHUS M KPUTEPUU IJISl KIIACCU(PUKALINH
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IMEPUOIUUYECKOrO 3aKoHa /.
. MenneneeBa 1 1IeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOLIYIO0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO NEPHOIOB
Ileppuonnueckorn  cucremsl  JI.MI.  MeHngeneeBa,  UCNONb3ys  NOHATHUSA
«QHEPTreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenpeneeBa, BaJIEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX 3JIEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIAThH
CYIIECTBOBAHHE T€HETHUYECKOW CBA3M MEXKJYy HEOPraHWUYECKHUMHU BEUIECTBAMH C
MOMOIIbIO YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOro OanaHca
ATUX pEaKIui; peakluuii MOHHOrOo OOMEeHa MyTEM COCTABJIICHUS HMX TOJHBIX U
COKpAalllEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMILIEKCOOOpa3oBaHus (Ha MpuMepe TUAPOKCOKOMITIIEKCOB ITUHKA U AJTFOMUHMS);

c(hOpMUPOBAHHOCTh yMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKLIMI C YYETOM HMX DPHEPreTUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHUSI CKOPOCTH XHUMHYECKOM pEaKlIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaAK)KE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarense);

chOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEaKIluH,
JIeJKalllMe B OCHOBE MPOMBIIIJIEHHOTO TMOJYYE€HHUSI CEPHOWM KHUCIOThI, aMMHakKa,
o0IMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX TTPOU3BOJICTB; IIEJIECOO00PA3HOCTh
NPUMEHEHHUS] HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUW O METOJaX HAY4YHOIO
NO3HAHUSl SIBJIGHUW TPUPOJLI — HAOIIOJEeHNEe, HU3MEpeHue, MOJeIUpOBaHUeE,
AKCHEPUMEHT (peanbHbIil U MBICICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTH 3TU 3HAHUS MPU SKCIEPUMEHTAIIBHOM HCCIIEIOBAHUH BEILIECTB
U Il OOBSICHEHUS XWMUYECKHX SBICHUN, HMMEIONIMX MECTO B MPHUPOJE,
IPaKTUYECKOU IEeSTEIbHOCTH YEJIOBEKA U B IOBCEHEBHOU JKU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATUSAMU U TPEACTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBasi JOJIsI BEUIECTBA B PACTBOPE» M «MOJISIpPHAs KOHLIEHTPALUA»;
Macchl BEIIECTBA WM 00BbEMA raza Mo M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
ui 00bEMY OJHOTO W3 yYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3(deKTa
peaKUnK; 3HAYECHUS BOJOPOJHOTO IIOKA3aTeNsl PAaCTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHbIO NAHMCCOLMAalMU; Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OAHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PACTBOpa C
omnpeaeaEHHON MacCOBOM JI0JIel pacTBOPEHHOIO BEIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJIM BbIXOJIa MPOAYKTA PEAKIUH; OOBEMHBIX OTHOLICHUM
rasos;
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c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIHLHO MUIAHUPOBATh U TMPOBOIUTH
XUMHYECKUN  SKCIepUMEHT  (MpPOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOATBEPKICHUE KaUeCTBEHHOTO COCTaBa HEOPraHMUECKUX BEIIECTB, ONPEICIICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI) WHIAUKATOPOB, HW3YyUYEHUE BIMSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMUMHUYECKOW  peaklnu, pelieHue
OKCIEPUMEHTAIBHBIX 3aJa4 1o TeMaMm «Mertamiely u  «Hemeramnsi») c
coO0IeHueM MpaBuil 0€30MacHOro OOpallleHus C BEIIeCTBAaMHU U J1a00paTOpHBIM
obopynoBaHueM, (QopMyaupoBaTh I€Jib HCCIEIOBaHUs, TMPEACTABIATh B
paznuuHoi (popMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH M OIEHHUBATH MX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATh MPaBUJIA MOJI30BAHUS XUMUYECKON
nocyAod | J1abopaTOpHBIM O00OpYyIOBaHMEM, OOpallleHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBIMOJIHEHHUIO JA0OPATOPHBIX XUMHUUYECKHUX
OTIBITOB, DJKOJIOTHYECKH II€JI€COO00pPA3HOr0 TMOBEJICHUS B OBITY W TPYAOBOM
NEATeIbHOCTH B IETISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
cpeabl W JOCTHXKCHUs €€ YCTOWYMBOTO pa3BUTHUS, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHUCTBHS Ha KUBBIE OPTraHW3Mbl ONPEACIIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, ITOHMMAas cMbIc noka3atrens 111K

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IIEJICHANPABICHHBINH IOUCK
XUMHYECKOM MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JUTEepaTypa, CpeicTsa MaccoBoil nudopmaiuu, UHTEpHET U ApyTrue), KPUTHIECKU
aHAM3UPOBATh XUMHYECKYI0 MH(MOpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydeOHOM 3a1adcii.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(un¢possbie)
n/ | PpasesioB U TeM Bcer | Kourpoanusl | Ilpakruuecku
oOpa3oBaTe/IbHbI
n NporpamMmsbl 0 e padoThI e padoThI
e pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI OPraHUYeCKO XUMHH
[Ipenmer
OPraHu4ecKou
xumu. Teopust
11 CTPOCHHS 14
OpPraHUYEeCKUX
coequHeHu A. M.
byrneposa
Hroro mo pazgeny 14
Pa3znen 2. YrieBoaopoanbl
IIpenensHbIe
JIEBOJIOPOJIbI —
2 | YITCROAOPOA 10
aJIKaHBblI,
LUKJIOAJIKAHBI
Henpenenbusie
JIEBOJOPOJBL:
2. | YITEBOACPOA 20 1
AJIKEHBbI, AJIKaJIUCHBI,
AJIKUHBI
Apomarnyeckue
2.3 YTII€BOJIOPO/IBI 9
(apensr)
2.4 IIpuponnsie 4
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NCTOYHUKU
YIJIEBOJIOPOJIOB M UX

nepepaboTka
95 lNanorennpousBoHbIE 4 1
YTIICBOIOPOJIOB
Hroro no pazneny 47

Pa3znen 3. Kucinopoacoaep:xaiiue opranuyeckue coeInHeHHsI

3.1 Crupter. denon 14
KapOGouunbubie
COCITMHEHUSI:
QJTBJICTHJIBI 1 KETOHBI.
3.2 Shthee 24
Kap6oHoBrsie
KUCJIOTHI. CIOXKHBIE
3¢upsl. XKupsl
3.3 YrineBos 11 1
Hroro mo pazueny 49
Pasznea 4. Azorconepskanue oprannyeckue coeIuHeHus
AMWHBI.
4.1 AMMHOKUCIIOTHI. 13 1
benku
Hroro mo pazgeny 13

Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
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Hroro mo pazgeny 13
OBILEE KOJIMYECTBO 136 3
YACOB I10 ITPOT'PAMME




11 KVIACC

N HanmenoBann | KosinvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3zeioB u (undpoBbIe)
n/ Bceer Konrpouabubl | IIpakTHyecku
TeM o0pa3zoBaTe/ibHbI
n 0 e padoThl e padoTbl
NPorpamMmbl e pecypchbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
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1.1 [epunonnyecka 9
sI CHCTeMa
XUMUYECKUX
aneMeHToB /l.
N. Menpaeneena
Crpoenue
BEIIIECTBA.
1.2 11 1
Mmuoroo6pasue
BEIIIECTB
13 XHUMHYECKUE 19 1 3
peakuuu
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckast Xumust
2.1 Hemeramnbl 31
2.2 Meramibt 23 2
Hroro no pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
MeTtoanl
31 MO3HAHUS B 9
XUMUHU. XUMUS
U KU3Hb
Utoro no pazneny 9
OBUIEE
KOJIMYECTBO
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