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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeIHEro o011ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepany, peamu3yIOMX OCHOBHBIE 00pa3oBaTelibHbIE TMPOrpaMMbl, U
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUs 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
ajanTaiyyi UX K OBICTPO MEHSIOIIUMCS YCJIOBUSIM KU3HU B COLIUYME, a TAKXKe IS
POJOJIKEHUST OOYYEeHHs] B OpraHu3alusx NpopecCHoOHAIbHOrO0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTIINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETAlii0 B  COOTBETCTBUM C  OCHOBOIOJATarOIIMMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CIIEAYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaian3alus KOTOpoill obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3AlMOHHO-TUIAHUPYIOLIAs, KOoTOpas IIpe1yCMaTpUBaAET
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 HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHUWE €ro Io KjaccaMm, OCHOBHBIM
coJiepKaTeNbHBIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuaga ¢ y4€TOM JIOTMKH MOCTPOEHUS Kypca, BHYTPHUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM IMO3ULHUSAM B IPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«XuMHs» OCTa€TCSI BO3MOXKHOCTh BBIOOpa €ro BapUATUBHOW COCTABIISIIONICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOYYEeHHUS Ha YpPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpraHU3aIUsaX CPEAHETO MpodhecCHOHAIBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHwsI, B TOM YHCJIE C TIEPCIIEKTUBOM MOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro odpazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOImero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX CIMOCOOOB  JEATENbHOCTH, HMEIOIIHUX MEXIUCUUIIMHAPHBIH,
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
OpraHu3aluy COJEpKaHUs STHUX KypCOB B IMpOTrpaMMe IO XHMHUU 32 OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3yudeHHUs mpeameTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0O0bEMA 3HAHUH O XUMHUUYECKUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUS DHEPTeTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUNIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJIS KIACCOB ONMPEACTIEHHOTO MPod s (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHHWe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopusi B (PU3MKE), 3aKOHBI COXPaHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3a, IPEACTABICHUS O

CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Oronornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM ciayyae mpenocTaBisieTCs  BO3MOXHOCTh Il Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MNpPUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JHUIOUABL, OE€JIKW, YIIeBOAbl, HYKIECHHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAaX MpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU MpEAMETaMH, BXOASIIMMH 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 OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1auell epBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCS (hOPMHUPOBAHHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYyphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHsI TIpeIMeTa Mpe/roiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (QopmMupoBaHHE TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE  MMpAa,
3aKOHOMEPHOCTSAX WU IMO3HABAEMOCTH SIBJICHUM NPUPOABI, O MECTE XMMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeayIlel poiu B 00eCIeueHnH YCTOWUNBOTO
pa3BUTUS  YEJOBEYECTBA: B  pPEIIEHUHM  MpOOJEeM  IKOJIOTMYECKOM,
HHEPreTUYECKOI U MUIIeBOM 0€30MaCHOCTH, B Pa3BUTHUHM MEIULIMHBI, CO3JaHUU
HOBBIX MAaTEpHUaJiOB, HOBBIX HCTOYHHKOB SHEPruM, B OOECHeUYEeHUU
palMOHAIBHOIO MPUPOJOINONIB30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U
oOmieil KyJapTyphl 4YEJIOBEKa, a TakKe OKOJIOTMUeCKd OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 310POBBIO U IIPUPOIHOMU CpeLE;

e OCBOCHHME CHCTEMBI 3HAHUWU, JIE)KAIIUX B OCHOBE XMMHYECKOU COCTABISAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (yHIAMEHTAIBHBIX MOHITHI, 3aKOHOB
U TCOPUM XHMMHH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHMM BEUIECTBA HA
pPa3HBIX YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPDHOM, HAJMOJIEKYJSPHOM, O
TEPMOAVMHAMUYECKUX W KHHETHYECKHMX 3aKOHOMEPHOCTAX MNPOTEKaHUs



XUMUYECKUX peaKkIuii, 0 XUMHUUYECKOM PaBHOBECHH, PACTBOpPAX U JAUCHEPCHBIX
cucreMax, 00 OOIMX HAYYHBIX MIPUHIIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

e (¢opmupoBaHue y 00y4aromuxcs 0CO3HAHHOTO MOHUMAaHUsI BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XUMUUYECKUX 3HAHUH JIJIs1 0OBSICHEHUS KIIFOUEBBIX UACH U MpoOIemM
COBPEMEHHOM XWUMHH, JUIsi OOBSICHEHUS] U MPOTHO3UPOBAHUS SIBJICHUI,
UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO PEIICHUS MpoOIieM,
CBSI3aHHBIX C XHMHEH, MPOTHO3UPOBAHUS, aHAIW3a M OIEHKH C TO3UIUN
HKOJIOTMYECKON 0€30MacHOCTH MOCIEACTBUN OBITOBOM M MPOU3BOACTBEHHOM
NEATeIbHOCTH  YEJIOBEKA, CBS3aHHOM C XUMHUYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MTepepabOTKON BEIECTB;

e yruyOJieHHEe TPEeJCTaBICHUN O HAy4YHBIX METOJaxX IMO3HAHUs, HEOOXOIUMBIX
JUISl TIPUOOPETEHNS YMEHUM OPUEHTUPOBATHCSI B MUPE BEIIECTB U OOBICHEHUS
XUMUYECKUX SIBJICHUM, HMEIOIIUX MECTO B TMPUPOJAE, B MNPAKTUYECKOU
NESATeIbHOCTH U TTIOBCETHEBHOM KU3HH.

B mnane peanuzanuu nepBoOYEpPETHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOLINX
(GYyHKIHMI IETOCTHOM CHUCTEMBI CPEJHEro oO0Imero oOpa3oBaHUS NPH HU3YUYCHUH
npeamera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTH
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIIMTaHUE YOSKIEHHOCTU B MTO3HABAEMOCTH SIBJICHUHN MPUPOJIbI, YBAKEHUS K
npoleccy  TBOpuecTBa B OOJACTH  TEOPETUYECKMX U MPHUKIATHBIX
UCCJIEIOBAaHUN B XUMUU, (OPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHEC MOTHBAlMM K OOYYCHUI0O M TIO3HAHHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOEHHUS OOIICUETIOBEYECKUX
IICHHOCTEH;

e pa3BHUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
criocoOHOCTe  oOywarommuxcs, (GopMHpOBaHHME Yy HHUX CO3HATEIBHOTO
OTHONIICHUS K C€aMOOOpa30BaHHIO U HEIMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHCITHOW MNMPOPEeCCHOHANBHON M OOIIECTBEHHON JESITCIHHOCTH,
OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3I0POBOM
o0pa3se XKU3HH,

e (opmupoBaHMe yMEHWN W HABBIKOB PAa3yMHOTO MPUPOIOTIOIB30BAHMS,
Pa3BUTHE D3KOJIOTHMUECKOW KYJIbTYpPbl, MPHUOOPETCHHE OIbITa OOIECTBEHHO-
MOJIE3HOM 3KOJOTUYECKON NEATEIBHOCTH.

OOmiee YMCIO dYacoB, MPEAYCMOTPEHHBIX [JJIsi HW3Y4YCHUS XUMHH Ha
yrayOJIeHHOM ypOBHE CpeaHero o0miero obpasoBanus, coctaBisieT 204 4acoB: B
10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 ygaca B
HEJIEJTIO).



COIAEPKXAHUE OBYUYEHUA
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, ©- 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 CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHas. M3omepus. Bunpl wn3oMepHuu: 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 coenuneHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

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 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonornyueckuii psiji ankaHoB, o01mmasi popmysia, HOMEHKIATypa |
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA AQJIKAaHOB: PEAKIUM 3aMEIICHUS, HW30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnaenue B npuponae. CriocoObl MOMyUeHUs] U1 TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKeHOB, SP°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3MW, MOJUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
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 MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiini Ha TPOMHYIO CBsA3h. CIOCOOBI MOTYYSHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHblt yrosib 1 mpoaykThl ero nepepadotku. Crocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DONEeKTPOHHOE CTPOCHUE TaJIOreHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnNoud. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHueM U LIMHKOM.
[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 (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja M BOJOPOJa B OPraHMYECKUX BEIIECTBAX, IMOJYYEHHUE ITHICHA U
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranndecKue coeJMHEHMS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
MeTaHoJla M JTaHoya). ['omomoruueckuii psg, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CITUPTHI. JIelCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [IpencraBnenne o MeXaHHW3ME PEAKIUN HYKICO(OHUIBHOTO 3aMenieHUs.
JleiictBue Ha opranm3M denoBeka. (CrmocoObl TONY4YeHHWs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakuuu Ha QeHosn. TokcuyHOCTH (eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble cOeAMHEHUS — AJIbACTU]IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIEeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYECKHE CBOWCTBA aJbJETUIOB U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eabHbIe 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, peakiuu C Y4acTHeM YTJIEBOJOPOJHOIO paauKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPECTbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NAJIbLMUTHUHOBAS, OJIEMHOBAS, JUHO/IEBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxueie >¢upnl. ['omonorudeckuit psng, obmas (opmysna, u3oMepus H
HOMEHKJaTypa. PU3HMYECKHEe W XUMHUUYECKHE CBOWCTBA: THUIAPOJIM3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsl. Ctpoenune, pu3znyeckue 1 XUMUUECKHE CBOMCTBA KUPOB: THAPOIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKUphI B IPUPOJIE.

Mp11a KaK COJIM BBICHITUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, Tu-
U Tonmcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTOo3a, TajlakTo3a, puodo3a,
ne3okcupuodosa. duznyeckue CBOMCTBA M HAXOXJEeHHE B mpupoje. DorocuHTes.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
IPYII, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpuMeHEHHE TIIOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MajbTo3a U
JakTo3a. BoccranaBnuBaronye U HEBOCCTAHABIMBAIOIIME Aucaxapubl. [ uaponn3
nucaxapunoB. Haxoxaenue B mpupojie U npuMeHenue. [lomucaxapuibl: Kpaxmad,
IJIMKOTeH U 1esutojo3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala, TJIMKOTeHa |
HeJUTI0J03bl.  DU3MYECKHE CBOMCTBA Kpaxmajla M IEJUII0JIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, ToydeHue 3¢GUpoB IeItosio3sl. [loHsTue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOIbl HW3YUEHHsS] BEIIECTB M HUX MpPEeBpalICHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTUlIbl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ UOJOM, PElIeHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «CHupThl U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE; IMEePBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue moJekyin, obmas GopMmysa, u3oMepusi, HOMEHKIATypa U (U3UIECKUEC
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonydyeHue aHwIMHA W3
HUTPOOCH30JIa.

AmMuHokucnoTel. HomeHknarypa u uzomepusi. OTaenbHble TPEACTABUTENN O
AMUHOKHUCJIOT: TJIMIUH, aJaHuH. Ousznueckue CBOHCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUK, O00pa3oBaHUEe TMENTUAHONW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YyYEHHUS BEUIECTB M WX IIPEBpalllCHUN:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUU —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCALIHSL.



[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
noMdTHICHTepeTanaT). Y Tuin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyyKd
(OyTamueHoBBIH, XJIOPONPEHOBBIHN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonumepsr CHEeHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPONPOBOISAIIME TOJMMEPBI, OMOpa3IaraeMbie MOJIUMEpPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a7auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuétnrle 3agaun.

Haxoxnenue wmomnekyaspHod ¢GOpMyNbl OPraHUYECKOrO COCIUHEHHS TI0
MAacCOBBIM JIOJIIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOX/CHUE
MOJICKYJISIDHOM  (DOPMYJIBI  OPraHMYECKOTO COEAWMHEHUs 10 wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJIMYECTBY BemiecTBa (Macce, 00BEMY) MPOIYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpPMYIIbI
OpraHMYecKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOM XUMHUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAy4YHBIX T[OHATUM, TaK M TMOHATHI, MNPUHATBIX B OTHEIBHBIX MpeAMEeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHUEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: wmartepus, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DM3MYECKUE BEIWYMHBI, CIWHUIBI MU3MEPEHUs, CKOPOCTh, JSHEPTHS,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboToCUHTE3, nbIXaHUE, OENIKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIC KHCIOTHI,
(dbepMeHTHI.

['eorpadus: mosie3nbie UCKOMaeMbl€, TOILIUBO.



TexHomorus: IMUIICBLIC MPOAYKTBI, OCHOBBI pPallMOHAIBHOI'O IIMTAHUA,
MOIOIIKUE CPCACTBA, MaTCpHAJIbl N3 UCKYCCTBCHHBIX U CHUHTCTUICCKNX BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC YMCIIA. DHEPreTUUECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Knaccudukarus XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIEKTPOHOB IO ATOMHBIM — OpOUTAIISM.
DNeKTpOHHbIE KOHPUTYpAlIMK aTOMOB JIEMEHTOB MEPBOTO—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlM HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3zb nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJEMEHTOB C COBPEMEHHOM TEOpHEeHl  CTpPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB M 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylmnaM U IepuojaM. 3JHauyCHHE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHudeckas CBA3b. Buabl XHMHYECKOM CBSI3U: KOBAJIECHTHas, WOHHAas,
MeTainyeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0IspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BogopoaHas CBA3b.
MexMOJIEKYIApHbIE B3aUMOICUCTBUS.

BajleHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
AJIEMEHTOB BTOpOro mnepuoza). llpencraBieHne O KOMIUIEKCHBIX COEAMHEHUSX.
CocTaB KOMILJIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTeNlb, JIMTAHIbl. 3HAYCHHUE
KOMIUIEKCHBIX coeAuHeHUH. [IoHsATHE 0 KOOPANHAIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJUTMYECKUX PEMETOK (CTPYKTYp) M cBoiicTBa BemiectB.  [loHsatue o
OUCIEPCHBIX cHucTeMax. MctuHHble pacTtBOphl. [IpencrtaBieHHME O KOJIJIOMIHBIX
pactBopax. CnocoObl BBIPAKEHHUS KOHLIEHTPAllMM PAcTBOPOB: MaccoBas OIS
BEIIECTBA B PACTBOPE, MOJISIpHAsE KOHIIEHTpauus. HacellieHHbIe 1 HEHACHIIIEHHbIE
PacTBOPBI, PAaCTBOPUMOCTb. Kprctaiutoruaparsl.

Knaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPTaHNUYECKUX BEIIECTB.

Knaccudukanusa XuMUYECKUX peaklii B HEOPraHUYECKOM M OpraHu4ecKOu
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUSI M MPEBPALLCHUS



SHEPIUM NpPU XUMHUYECKUX peakiusax. TemnoBsie 3PGeKThl XUMHUUECKUX PEaKIUu.
Tepmoxumuyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUyHbIX (PaKTOPOB.
['omorennbie u rereporennsie peakuuu. Katanus u katanuszatopel. OOpatumbie U
HEOOpaTHUMBbIE peakiuu. XUMHYEeCKoe paBHOBecue. KoHCTaHTa XHUMHUYECKOTO
paBHOBecusi. DaKTOpbI, BIMUSIONIME Ha TOJOXKEHUE XUMHUUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHUE W KOHIICHTPAIMU BEIIECTB, YYAaCTBYIOUIUX B pEaKIUU.
ITpunnun Jle [larense.

OnekTponutuyeckas aucconuainus. CuibHble U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHas, HEUTpasibHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKHUCJICHUS.
Okucnurenb W BOCCTAHOBUTENb. IIpoliecchl OKHCICHUST U BOCCTAHOBJICHMUSI.
Baxneiimme OKHCIUTENIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX IPEBPAIICHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEJICHUE PEaKIIuii HOHHOTO OOMEHa, ONpeIeICHIE
Cpelbl PacTBOPOB C IMOMOIIBIO HHIAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemetaimioB B llepuoanyeckod CHCTEME  XMMHUYECKHX
anemenToB [[.M. MennaeneeBa u 0COOEHHOCTH CTPOCHHUS UX aToMOB. Du3nyeckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUSI HEMETAUIOB (HA MpUMEpPE KUCIOPOa, CEepbhl,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalylaMHM, BOCCTaHOBHUTEJIbHBIC CBOWMCTBa. ['WMapujsbl.
TomnMBHBIC 2JIEMEHTHI.

INanorensl. HaxoxaeHue B Npupoje, CIIOCOOBI MOJIyYCHHS, (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeume KUCI0pOoACOASpKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbie M MPOMBIIUICHHBIC CIIOCOOBI MTOTYYCHHS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCUHEHHUIM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIOCOOBI TMOJTYYCHUS
Kuciaopoja. Pu3ndeckue M XUMHYECKHUE CBONCTBA M MPHMEHEHHE KHUCIOpoJa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHUs, (U3NUECKHE U
xuMu4deckre cBoictBa. CepoBomopon, cyiabbunbl. Oxcun cepsi(1V), oxcua



cepri(VI1). CepHucrass u cepHas KUCIOTBI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOTHI. [IpuMeneHnune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObI MONYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTpUAbl. OKcuasl a3ota. A30TUCTas U a30THAs
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue azota
U €ro COeIMHEHHUI. A30THbIE Y100pEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cpoictBa. Dochuast u Pochun. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckne W XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepoma(lV), yronapHas kuciora u eé
cojii. AKTHBHPOBAHHBIN yroib, ancopbuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpoCThIX BELIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupojie, crocoObl MojydeHus, (U3nYecKue u
xumuudeckue cBoiictBa. Oxcuna kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHeHue kpeMHHs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne meramnoB B [lepuoanueckoil cuCTEME XMMHUYECKUX AJIIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OO6rmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi HampspkeHud metawioB.  OOmue  crocoObl

IIOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeramuioB. CrnocoObl 3amuThl OT
KOPPO3HUH.

O6mrast xapakrtepuctuka MmeTawioB |A-rpynmer [lepuonuueckoit cCUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuiti u kammii: monmydeHue, QuU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUN.

O6mrass xapakrepuctuka metamioB |IA-rpynmbr [lepronuyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W UX COCIUHEHUM.
XKeécTtkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUI: TIONTy4eHHEe, (U3NUIECKUE U XUMHUECKHE CBOMCTBA, TPUMEHEHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHUH. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCHUA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

O06miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[lepronnyeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB. DU3NYECKUE U XHUMUUYECKHUE
CBOIiCTBa Xpoma U ero coeauaeHui. Oxcuasl u ruapokcuabl xpoma(ll), xpoma(lll)



u xpoma(VI). Xpomarsl 1 1MXpOMAThI, UX OKUCIUTENIbHbIE CBOMCTBA. [lonmyuenue
Y PUMEHEHUE XpOMa.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxueitmue coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u xxeneza(lll). [lonyuenue u mpuMeHeHHUE xee3a
U €ro CIUIaBOB.

DU3NUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
npuMeHeHne ™Meau u e€ coeauHeHui. lluHk: monydenwe, Quznueckue u
XUMUYECKHEe CBOMCTBAa. AM(DOTEpHbIE CBONCTBA OKCHUJIAa W TUIPOKCHA ITMHKA,
TUJIPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IMHKA U €ro COCTMHEHUM.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTambl W CIUIaBbl», B3aWMMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENIbHBIX METAJUIOB C BOAOUW (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMAaTepHaIoOB), B3aMMOJICCTBHE ITMHKA M JKeJe3a C PacTBOpPAMHU KHUCIOT W
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM HA HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBl METAJVIOB, B3aUMOJECHCTBHE THAPOKCHIOB AIIOMHUHHUS W LIMHKA C
pacTBOpaMy KHCJIOT U IIEJIOYEH, pEHIEHHE AKCIEPUMEHTAIBHBIX 3a/1ad 10 TeEMaM
«lanorens», «Cepa u e€ coequHeHUs», «A30T U QocPop M UX COCAUHEHUS»,
«MeTasuibl TJIaBHBIX NOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsTre
O Hay4HbIX METOAaX IMO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIIEIOBAHUS.
HayuHble mpuHIUIBI OpraHU3aluyu XMMHYECKOTO Npon3BoACTBa. [IpoMbllieHHBIE
CIOCOOBI MOTYYEHHUSI BKHEHIITNX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHCIIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOMYYEHUSI METAILUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCIEACTBUS.
Ponp xumuu B o6ecriedeHrH SHEPTETUUECKOM 0€30MaCHOCTH.

Xumusgs H  310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCMOJIB30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojap XuMuu B pa3BUTUNA MEAULIUHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb Xxumum B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckue w mapdromepHsie cpeacTtBa. beitoBas xummus. I[lpaswma
0e30macHOr0 MCTOJB30BAHMS TPETApaToB OBITOBOW XUMHUU B TIOBCETHEBHOMU
KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEUIIIME CTPOUTENIbHbIE MaTepHaybl (LIEMEHT,
OeTOH).

XHUMUS B CEIIbCKOM X03siiicTBe. OpraHn4ecKre 1 MUHEpaIbHbIC YI00pEHHS.



CoBpeMeHHbIE KOHCTPYKLUMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMHuKa.
Marepuanel 11 5nekTpoHuky. Hanorexunonoruu.

Pacu€rHble 3anaum.

Pacuéthl: Macchl BemiecTBa WM 00bEMA ra30B MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIHMH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB pPEAKIMHU, €CIU OJHO U3
BEILIIECTB HMMEET MpUMeEcH, Macchl (00bEMa, KONIMYECTBA BEIECTBA) MPOAYKTa
peakluy, €clid OJIHO M3 BEIIeCTB JAaHO B BHJE pPAacTBOpa C OMNpPENEIEHHOM
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM U MOJISIPHOU
KOHIIEHTPALIMK BeIllecTBa B pAacTBOpE, JOJM BBIXOJIAa MPOJAYKTAa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexmnpenMeTHble CBA3W. Peanmuzaius MEXNPEIMETHBIX CBs3eH  MpH
U3y4eHHH OOlIed M HeopraHmyeckod xumuu B 11 Kiacce ocyllecTBIs€TCS yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSITHH, TaK W TOHITHH,
MPUHSTHIX B OTJICIBHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBICHUE, HAYYHBIN (hakT, TUnoTe3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiaccUuUKaIs, NEePUOJUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJIEITUPOBAHUE.

@usnka: Marepus, MHUKPOMHUp, MaKpOMHUp, aTOM, DIJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKU YPOBEHBD,
BEIIECTBO, TeNO, OO0BEM, arperaTHOE€ COCTOSTHUE BELIECTBA, HWJCalIbHBIA Tra3,
¢u3nuecKkre BeIMYMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opranusm, sKocuctema, ouocdepa, MeTab0JIM3M, MaKpPO-
Y MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKJIIEMHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK 3HEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pECYpCHI.

TexHomorusi: XuMHUYECcKass MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX
MpenapaToB, MNPOU3BOACTBO KOHCTPYKLIIMOHHBIX MaTEpUalOB, 3JEKTPOHHAs
MIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110 XMMHNHN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMUHOCTHBIE PE3YJIBTATHBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oOmero o0pa3oBaHUs BBIIEJEHBI CIEAYIOUIME COCTABJISIOIIME: OCO3HAHME
0oOyJarolmuUMHCs POCCUMCKON TpaXJaHCKOW HIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HaTMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYyYaloIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE TMpaBWJIaMM M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M MPAKTHUYECKOW JESITEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON AeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JeATEIbHOCTH
oOydJaromuxcs B MpoLecce peanu3alud 00pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax MW IMpPaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3TUYHBIX BUJIOB YIYCOHOU NEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JAHHbIE HAaYKH €CThb pe3yJbTar
JUIMTENbHBIX ~ HAaOMIOJEHUH, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOUIEM
aHanu3e MH(pOpMALUU O MEPEAOBbIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIINH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE MOBEJACHUE M IMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30MacHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
MTOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO M  KOJUICKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYaIIUSIX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JTOJICH;

OCO3HAHUS TOCIEICTBUN U HENPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM MW  APYrHMX BHJAX
NEeATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE€ B PEHIEHUU MPAKTUYECKUX 3aJad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE MIPUMEHEHHUS IPEAMETHBIX 3HAHUM M0 XUMHUH;

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJI0BOW JI€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 1eeCO00pa3HOT0 OTHOUIEHUS K MPHUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

NOHUMAaHUS TJI00AIBHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON Ccpesie, YMEHHsI TMPOTHO3UPOBATH HEOJArOMPUSTHBIE HKOJOTHUYECKUE
MOCJIEACTBUSA NPEANPUHUMAECMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HAIMYUSA PAa3BUTOrO IKOJOTMYECKOTO MBILLIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIIbITA JIESITEIbHOCTH AKOJIOTMYECKOU HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUICOJIOTHUHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHUs CHenuPUKH XUMUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOIeM COXpaHEHUsI
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  OCOOOM 3HAUYMMOCTH XHMHUH JUJII  COBPEMEHHOU
UUBUJIA3AIMA: B €€ T'YMAaHMCTUYECKOM HAIMPABICHHOCTH W BAXXHOW pOJU B
CO3JJaHUM HOBOW 0a3bl MaTepHAIBHOW KyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOMH,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIICUeHUH
YCJIOBHH YCHENIHOTO TPyJa U IKOJOTUYECKH KOM(OPTHON KU3HU KAKIOTO 4jieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: TIOHMMAaHUA CYIIHOCTA METOJO0B
MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIydaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS SBICHUN OKPYXKAIOIIET0 MHUpPA H
IIPOUCXOANTNX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAaHHBIC 3aKJIFOUCHUS HA
OCHOBE HAy4YHBIX (AKTOB W HMCIOIIUXCSH JAHHBIX C IEJIbI0 IOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BAaTh XHMHUYECKHE 3HAHHUSA I
pelIeHus MpooeM B pealbHbIX )KU3HEHHBIX CUTYAITUAX;

WHTEPECA K MO3HAHUIO, UCCIICI0BATEILCKON IEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEepPhIBHOMY OOpa3OBaHUIO W
camM000pa3oBaHMIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUH MO XHUMHUU B
COOTBETCTBUM C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSAM TpyAa B pa3nHYHBIX cepax nmpodeccrnoHaaIbHON
JICSITEIbHOCTH.



METAIIPEMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAay4yHOM KapTHHbBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPIUs, sIBJICHHE,
npolece, CUCTeMa, Hay4YHbIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaAJIbHbIE yueOHbIE ACHCTBHs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (GyHKUHMOHABHON
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYarolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JIeWCTBHS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yibTaThl OTpPaXKalrOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENLHO  (pOpMyNIHpOBaTP M aKTyaJIM3UPOBATh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BATh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEpHbIE MPU3HAKHU MOHATHI M yCTaHABIMBATh WX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJIT OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KpUTEPUU Ui KIAacCU(UKAIIMM BEUIECTB U
XUMUYECKUX PpEaKUUi; yCTaHABIMBATh NMPUYMHHO-CJIEICTBEHHBIE CBSI3H MEXIY
M3y4aeMbIMH SIBJICHUSAMU;

CTPOUTH JIOTMUECKHE PpACCYKJEeHHUS (MHAYKTUBHBIE, JI€NYKTHBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYMS] B PACCMATPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMUYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOAEIbHBIEC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuUeckas QopMmysa, ypaBHEHHE XUMHUYECKOUN
peakiuu — MpU PEIICHHH Y4YEOHBIX MO3HABATEIbHBIX MU MPAKTUYECKHUX 3ajad,



MIPUMEHSTh Ha3BaHHBIC MOJIEILHBIC MPEICTABICHUS IS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOTO ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33]1a4l UCCIICIOBAHUS, UCIIOIH30BATh TOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYIUPOBAaHHBIC BOIMPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBHI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TPOBEICHUS
YUYCHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/IaTh 32 XOJ0M
mpoiiecca, CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ylbTar, (PopMyJIUpOBATH
00001IIeHHS ¥ BBIBOIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSIBISITE CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMCHCHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HHPOpManuu (HaAy4HO-
NOMyJIsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3IUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTh 3aMpOChl U MPUMEHSITH PA3IMYHBIE METO/ABI MPHU MOUCKE U
orbope wmHpOpPMAIIMKA, HEOOXOAUMON JJIsI  BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOIO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITEILHO  BBIOMpATh  ONTHUMABHYIO  (QopMy  TIpelCTaBICHUS
uHdopmarmu (cxemMbl, rpadKh, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCTIONIb30BaTh HAy4YHBIM $36IK B KAa4eCTBE CpEICTBA mpu padore ¢
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0J1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAUHUEN pe3yJbTaTOB I103HABATEIBbHON AEATEIbHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBITIOJIHEHUHU
XUMHYECKOT0 SKCHEPUMEHTA, MPaKTUYECKOH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peaju3aluid yueOHOTO MpoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X071e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYIIECTBIISITH CBOINO TO3HABATEIbHYIO
NEATENbHOCTh, ONpeAenss €€ LenuM W 3aJadd, KOHTPOJMPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM y4eOHBIX M HCCIENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
b exTUBHBIN Ccrnoco0 HMX pemieHuss ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKHUX PEAKIIUAX;

OCYILIECTBIIATE CaMOKOHTPOJb JEATEIIBHOCTH HAa OCHOBE CaMOaHalln3a |
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTIyOJIEHHOM
ypOBHE Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUsS BKIIOYAIOT CreludUUecKue
JUISL y4eOHOTO MpeaMeTa « XUMUS» HayIHbIC 3HAHHS, YMEHUS U CIIOCOOBI ICHCTBUIN
[0 OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUIIBI JEATEILHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUSA M MPUMEHEHUIO 3HAHUI B Pa3IUYHBIX Y4EOHBIX
CUTYalLMsIX, & TAK)KE B PEAJIbHBIX )KU3HCHHBIX CUTyallUsAX, CBA3aHHBIX C XUMHUEU. B
[porpaMMe II0 XHMHUM MPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI IO ToJaM
U3YUYCHHS.

10 KITIACC

[IpeanmeTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O MECTE W 3HAYEHUH OPraHUYECKOM
XHUMHHU B CUCTEME ECTECTBEHHBIX HAYK M €€ pOJIM B 00ECHEYEHHHM YCTONYHMBOIO
pa3BUTHUS YEOBEUECTBA B PEILIEHUHU MPOOJIEM IKOJIOTMUYECKOM, SHEPreTHYECKON U
MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpUAJOB,
HOBBIX MCTOYHUKOB DHEPIUH, B o0ecrieueHun PalMOHAIIBHOTO
IPUPOAOIIONB30BaHNSA, B (POPMHUPOBAHUM MHUPOBO33PEHUSI U OOILIEH KYJIbTYpbI
YeJIOBEKa, a TaKK€ OJKOJIOIMYeCKH OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
30POBBIO U IPUPOIHOM CpeEnE;



BIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS — XUMHUYECKUIN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAS
oboyouka artoma, S-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSA aToMa, TUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, YTIIEPOIHBIN CKENET, (G yHKIUOHATbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl (pa3BEPHYTbIE, COKpPAILEHHBIE,
CKEJIETHBIE), H30MEpHUs CTPYKTypHass U NPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHUYECKAas), H30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YIIEBOAOPOJIbI,
KHCJIOPOJI- U a30TCOJEPIKAIUE OPraHUYECKHE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEOUHEHHUS; TEOPHH, 3aKOHBI
(nepuoaunueckuii 3akon J[. W. MengeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DHEPrUM IMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBIICHUI; MTPEACTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaklHi, TEPMOAMHAMHYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, O B3aUMHOM BIIMSHUHU aTOMOB U TPYIIl aTOMOB
B MOJIEKyJIaX (MHAYKTUBHBIA M Me30MepHbIN 3¢ ¢ekThl, opueHTanTsl | u Il pona);
(pakTONIOTMUECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJIYyYEHUH M O€30I1aCHOM
UCMOJIb30BaHUM Ba)KHEHUIIMX OPraHMYECKUX BELIECTB B OBITY M IPAKTUUYECKOM
NESTEIbHOCTH  4YeJOBEeKa, OOIMX  HAy4yHbIX MPUHIUINAX  XUMHUYECKOTO
IPOU3BOJICTBA (Ha MPUMEPE MMPOU3BOJCTBA METAHOA, IEPEpadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HCIIOIB30BaTh COOTBETCTBYIOIIME IOHATUA IIPHU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOopMHUPOBAHHOCTh YMCHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUIS COCTABJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (HOPMYIT OpraHMYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHHsI XMMHMYECKHX PEAKIMM U PACKPBIBATH UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOTO OajlaHca »JTUX peakUHuid, peakuuid HOHHOro OoOMeHa NyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

M3TrOTaBINBATh MOJAEIIM MOJIEKYJI OPTAaHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUM: YCTaHaBIMBAaTh MPUHAMJIECKHOCTh M3YUYEHHBIX
OPraHWYECKUX BEHIECTB IO MX COCTABY M CTPOCHUIO K OIpPEACIEHHOMY
KJIacCy/Tpylnne COEAWHEHWH, JaBaTh MM Ha3BaHUS [0 CHCTEMAaTHYECKOM



Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS [JIsi OTHAEJIBHBIX
MPEICTaBUTENICH OPTaHMYECKUX BEHIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TIUIEPHH,
ATUJICHTIIUKONb, (EHOJN, (QOpMalIbIETU, aleTalIbICTU/l, AalleTOH, MYypaBbHHAas
KHCIIOTa, YKCYCHAsI KUCIIOTa, CTEapUHOBAs, OJICHHOBAS, TAJIBMUTHHOBAS KUCJIOTHI,
TJIAIWAH, aJaHWH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, W30TPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHe);

c(OpPMHPOBAHHOCTh YMEHHS OMPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpPraHMYECKUX COCIUHEHUAX (KOBaJICHTHAs W WOHHAs CBs3b, OG- U T-CBA3b,
BOJOPOJHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
opranudeckux BemiectB A. M. bytiepoBa a1t 00bICHEHHsI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENICH pa3IMYHBIX
KJIAaCCOB OPTaHMYCCKHMX BEIIECTB: aJKaHOB, ITUKI0AJIKAHOB, aJIKCHOB, aJKaJHUCHOB,
AJIKUHOB, apOMAaTHYECCKHUX YIJICBOJOPOJIOB, CIUPTOB, ajbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX M CIIOKHBIX 3(UPOB, )KUPOB, HUTPOCOCTUHCHUH U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYHO  CBSI3b  MEXIY  HHUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUH C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHS IOJATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KpPaTHOCTH Y THIIA KOBAJECHTHOM CBS3H (G- M T-CBSI3M), B3AUMHOTO BIIUSHHS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOopMHUPOBAHHOCTh YMEHHsI XapaKTepHU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE MPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJCHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJIIOJACHUN, U3MEPCHUH, MOJICTUPOBAHNUN, IKCIICPHUMEHTE
(pealbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHUS PUMCHSTH OCHOBHBIE orieparuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CHUCTEMATH3allNI0, BBISIBIICHUEC NMPHUYMHHO-CIICJACTBEHHBIX CBS3CH — JUIA M3YyYCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIISTh B3aUMOCBSI3h XUMHUYCCKUX 3HAHUU C
MOHATHSIMH W TIPEJICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB JIJIS
0ojiee OCO3HAaHHOTO IIOHMMAaHHUS CYIIHOCTH MaTEpPHAJIbLHOTO €IMHCTBA MHDA,



WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PaACUYETHl MO XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C UCIOJIb30BAaHUEM (DU3UUYECKUX
BEIMYMH (Macca, O00BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYEThI M0 HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIeCTBAa MO WU3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKUX 3JIEMEHTOB,
MPOYKTaM CrOpaHusl, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTMYECKONW  Oe30MacHOCTH  TOCJHEACTBUS  OBITOBOM
POU3BOJICTBEHHOM JICSATEILHOCTH 4YEJIOBEKa, CBSA3aHHOW C TmepepadoTKOU
BEILIECTB, UCIIOJb30BATh MOJYUYEHHBIC 3HAHUS JJIS IPUHSITHS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIUSX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO TIUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUM DKCTIEPUMEHT (MOJy4YEeHUE M H3YYEHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YTIE€BOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE IKCHEPUMEHTATbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUil
6e3omacHoro oOpamieHusi ¢ BelIeCTBaMU U JIa0OpaTOPHBIM 000PYIOBaHUEM,
dbopMynupoBaTh 1eNib MCCIENOBAaHUA, NPEICTABISATh B pa3IudyHON Gdopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOJIF0IaTh MpaBUia SKOJOTHYSCKU 11€TIeCO00pa3HOTO MOBEICHUS B OBITY U
TPYIIOBOW AEATENBbHOCTA B LIEJISAX COXPAaHEHUS CBOETO 30POBbS, OKPYKAOIIEH
MIPUPOTHOM CpeIbl U JOCTHUKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JEMCTBUS Ha JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc nokazarens [IK;

aHAM3UPOBATH 1E€TIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIN TMOUCK
XUMHYECKOW HH(POPMAIIMH B PA3TMYHBIX UCTOUYHUKAX (HAy4YHAsl M yueOHO-HAy4YHAas
auTepaTypa, cpeacTBa MaccoBoi uHpopMmanuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHYECKYIO WH(GOPMAIINIO, TTepepadaThiBaTh €€ U MCIOIh30BaATh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.

11 KJIACC

[IpeamerHble pe3ynabTaThl OCBOEHUSI Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHHM MPUPOJBI, O MECT€ U 3HAYCHUU



XUMUU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJu B OOECIEUEHUU YCTOMYMBOIO
pa3BUTHA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM M MHUIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUEHUM PAllMOHAJIBLHOTO MPHUPOJOINOIL30BaHUs, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEW KyJIbTypbhl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 370pPOBbIO M IPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,
M30TOIIbI, JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, 0-aTOMHbIC OpOUTAIIH, OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS aToma, THOpUAW3alus aTOMHBIX oOpOuTaned, HOH,
MOJIEKYyJla, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIICHHS,
XUMUYEeCKasi CBs3b (KOBaJieHTHAsl, WOHHAs, METa/InuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasl pemérka, XUMHUYecKas peakius, pacTBOp, DJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOIUTHYCCKAs] JUCCOIMAIUS, CTENEHb JIUCCOIIUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMUYECKOU PEaKIu, CKOPOCTh XUMUUECKOW peaKIuu, XUMHUIECKOE PaBHOBECHUE;
TEOPHUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOJUYECKUN
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHHUsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U
NPEBPAIIEHUSI YHEPTUM MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIekKallMe B OCHOBE IIOHUMAaHUs
OPUYMHHOCTH U CUCTEMHOCTH  XUMHUYECKHX  SIBICHUH;  COBPEMEHHBIC
IPEACTaBICHUS O CTPOCHUM BEIECTBA HAa AaTOMHOM, HMOHHO-MOJEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM ~ YPOBHSIX; THIPEACTABICHHUS O MEXaHU3MaxX XUMHUYECKUX
peakiui, TEepMOAMHAMHYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTAX HX
OPOTEKaHUs, 0 XMMHUYECKOM pPaBHOBECHUH, PAacCTBOpPax M AHMCIEPCHBIX CUCTEMAX;
(dakTONOTNYEeCKHE CBENEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JESTENBbHOCTA  YeJOBEeKa, OOMMX  HAyYHBIX TMPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUMH;

c(hOpPMHUPOBAHHOCTh YMEHHSI HCTIOIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUH XHUMHUYECKHX  pPEaklHii,
cuctematnieckyro HomeHkarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITBHBIX
BELIECTB;



c(hOpMUPOBAHHOCTb YMEHUS OMPEACISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX SJIEMEHTOB B COCAMHEHUSIX, BUJ XUMHUYECKOU CBSI3U (KOBAJICHTHAs,
WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHYECKOM CBSI3M M THUMNA KPUCTALIMYECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU IO Pa3JTUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3P (DEKTy peakiuu, W3MEHECHHIO
CTEMIEHEeW OKHCIICHUS DJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTalu3aTtopa H
JIPYTHUe); CaMOCTOSITEIbHO BBIOUPATh OCHOBAHMS U KPUTEPUH ISl KiIaccuPUKaim
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKPBIBATh CMBICI TIEPUOIUUECKOTo 3akoHa JI.
N. MenneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  JI.MI.  MeHneneeBa,  HUCHONB3Yys  IOHATHUA
«PHEPreTUYECKHe YPOBHW», «IHEPreTUYeCKHe MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTANIN», «OCHOBHOE MU BO30YXKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
COeMHEHUM 1o nepuogam u rpynmnaMm llepuommueckou cuctemsr . .
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHMS
UX 3JIEKTPOHHBIX 000JI0YCK;

c(hOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  O0OIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIJACCOB,  IOATBEPXKIATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3H MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX pEaKIui; peakuuii MOHHOro OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );

c(OpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHX PEAKIHM C YYETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHWMHUYECKOM pEaKIMU B 3aBUCUMOCTH OT Pa3JIMYHbIX
(bakTOpOB, a TaK¥KE XapaKTep CMEIIECHUSI XUMUYECKOT0 PAaBHOBECHS 10/ BIUSIHUEM
BHeIIHKUX Bo3jaeicTBuil (mpuniun Jle [llatense);



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUYECKUE pEeaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUINBl XUMUUYECKHUX MPOU3BOJICTB; I€I€CO00PA3ZHOCTh
MIPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3peHHS] COOTHOIIECHHUS PUCK-TIONb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUA CHUCTEMOM 3HAHUW O METOJaX Hay4YHOTO
MO3HAHUS SBJICHUU MPUPOABl — HAOIIOJACHUE, HU3MEPEHHUE, MOJCIUpPOBAHUE,
AKCTIEPUMEHT (peajbHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATBLHOM HCCIICIOBAHUH BEIIECTB
U U1 OOBSICHEHUS] XUMHUYECKUX SIBICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JEeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €TMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHUTH pACUEThI: C UCIIOJIb30BaHUEM
MOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIEHTPAIIUS,
Macchl BEIECTBA WU 00bEMA raza Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB; TEIIOBOrO 3 dekra
peaKkliuM; 3HAYEHUsI BOJIOPOJHOTO IOKa3aTessi pacTBOPOB KHUCJIOT M IIEJIOYEH C
U3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KONMMYECTBA BEIIECTBA)
MpPOAYKTa PEaKIUM, €CJIM OJHO M3 HMCXOJHBIX BEIIECTB JIaHO B BUJIE€ pacTBOpa C
ompeIeIEHHOW MacCOBOM JT0JIell pacTBOPEHHOTO BEIECTBA WU JAHO B M30OBITKE
(MMeeT TMpUMECH); JOJIM BBIXOJIa TPOJAYKTAa PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEHPHO IUIAHUPOBATH M TIPOBOJIUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
MOATBEPIKJICHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUUYECKUX BEILIECTB, OMPECICHHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0 HWHAUKATOPOB, W3YYEHUE BIHSHUA
pasnuUYHBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOW  pEaKIMu, pPEeIICHHE
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «HeMmeramnel») c
coOmIoIeHneM TpaBuil 6€30MacHOro0 OOpalleHus ¢ BEIIECTBAMHU U J1a00paTOpHBIM
o0opynoBanueMm, (OpPMYyIUPOBATH II€JIb HMCCIENOBAaHUSA, TMPEACTaBIAThH B
paznu4HON (PopMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3WPOBATh M OIICHUBATH HX
JOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh TIPaBUIIA MTOTB30BAHNUS XUMHUYECKOU
MoCcy0il H JabopaTOpHBIM O0OpyAOBaHHMEM, OOpaIlleHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIMOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, JKOJIOTUYECKH 1EJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOM
NEATENIbHOCTU B LESIX COXPAHEHUsI CBOETO 3/I0POBbs, OKPYKAIOMIEH MPUPOIHOM



cpeabl W JOCTHKEHUs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATH ONACHOCTH
TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPraHWUYECKUX
BEIIECTB, MOHKUMAas cMbIci nokaszatens [1K;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIATHh II€JICHANPABICHHBI MOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO0 MH(DOpMaIuIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBJICHHON Yy4eOHOM 3a1auei.
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KosmyecTBo yacoB DJIeKTPOHHBbIE
Ne ni/m HaumeHoBaHue pa3aesioB U TeM MPOrpaMMbl Konrtpoasubie | TIpakTHdecKue (umn¢posnie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepnoanueckuii 3aKoH u
11 [Iepnoanueckas cucteMa XUMUYECKUX 9
anemeHToB JI. 1. Menaeneera

1.2 Crtpoenue BemiectBa. MHOTOOOpa3ue BEMIECTB 11
1.3 XUMHUYECKUE PEaKIHH 19 1 3

Hroro mo pazueny 39

Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 1
2.2 Mertanibl 23 2

Hroro mo pazaeny 54

Paznen 3. XuMus 1 ;KU3HL
3.1 Mertopl ITO3HAHUS B XUMUH. XUMUS 1 )KU3Hb 9

Utoro mno pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bcero Kontpoabrkie | Hpakriieckite u3yyeHusi =~ oOpazoBaTeibHbIE
padoTsI padoThbI pecypeE!
[IpeqmMer W 3HAYeHHWE OPTaHUYECKOW  XHMUH,
1 mpencraBieHre O MHOTOOOpasUM OPraHUYECKUX 1
COCTMHEHU N
JJIEeKTPOHHOE CTPOEHUE aToMa yriiepojia (OCHOBHOE
2 W  BO3OYXKIEHHOE  COCTOSIHUSA). BanentHeie 1
BO3MOXHOCTH aToMa yriepoja
XuMHYecKkasi CBA3b B OPraHMYECKUX COCTUHEHHSIX.
3 MexaHu3smMbl 00pa3oBaHUSI KOBAJICHTHOW CBSI3H, 1
criocoObl pa3pbiBa cBsI3eH
4 Teopust CTpo€HHSI OPraHUYECKUX COeTUHEHU A. M. 1
bytneposa
Bunel n3omepuun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
5 [DneKTpOoHHBIC 3¢ HEeKThI B MOJIEKYJIax 1
OpraHMYECKUX COCAMHEHUN
[IpencraBienue 0 KJIaCCU(PUKAIIUU u
6 cucremaTuyeckas HOMEHKJIaTypa (IUPAC) 1
OpraHUYECKUX BEIEeCTB
Knaccudukaius peakiuii B OpraHn4eckoil XuMHUH
CucremaTtu3zanys 1 0000IeHNe 3HaHUH 110 TeMe
9 AJIKaHbBI: TOMOJIOTHUECKUI psin, oOmas ¢opmya, 1

HOMCHKJIaTypa HW  HU30MCpHA, OJICKTPOHHOC U




MPOCTPaHCTBCHHOC CTPOCHUC MOJICKYJI

10 @wusuyeckue U XUMHYECKHUE CBOMCTBA AJIKAHOB

11 Haxoxnenne amkaHoB B mpupoae. CrocoObl
MOJTy4CHUS U IPUMEHEHNE aJIKaHOB
[uxnoankansl: obmas ¢opMmyrna, HOMEHKIATypa U

12 wm3omepus, OCOOCHHOCTH CTPOCHUS M XHUMHYCCKHUX
CBOMCTB, CIIOCOOBI MOJIy4EHUS U IPUMEHEHUE
Pemenne pacu€THBIX 3ama4  Ha  OMNpECIICHHE

13 |MonekynsipHO# (HOPMYIBI OPraHUYECKOTO BEIIECTBA.
CucteMaTu3anmsa 1 00001IeHNE 3HAHUH 10 TEME

14 Ankenbl. CTpyKTypHass ¥ UIHUC-TPaHC-U30MEpHs
AIKEHOB

15 @DuU3NYeCcKue W XHWMHUYECKHE CBOWCTBA aJKEHOB.
[IpaBuno MapkoBHUKOBa

16 CrnocoOsI moy4deHus: ¥ MPUMEHEHNE aJTKEHOB

17 [TpakTtuueckas padota Ne 1 "[lonydeHue sTHieHa U
W3y4YEeHHE €ro CBONCTB"

18 Pemenue pacu€THBIX 3a7a4 Ha OINpE/ICTICHHE
MOJIEKYJISIpHOM (POpPMYJIbl OPraHMUECKOIO BEIIeCTBa
ANKaJueHbl: CONPSHKEHHBIE, U30JIUPOBAaHHbIE,

19 |kymynupoBaHHble. OCOOEHHOCTHU 3JIEKTPOHHOTO
CTpOEHUSs

20 Xumuyeckue CBOWCTBA COMPSIKEHHBIX TUCHOB

21 |CnocoObl mony4eHus U MPUMEHEHUE alKaJueHOB
AJNKWHBI: TOMOJIOTHUECKUHN psifl, oO1iast popmyna,

22 HOMEHKIJATypa, YIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYIN, (pru3nueckue CBONCTBA

23 XuMuYecKre CBOWCTBA aIKHHOB




24

KauecTBeHHBIE peakliMy Ha TPOMHYIO CBS3b

25 (CnocoOsl MoMy4YeHus: U TPUMEHEHUE alTKHHOB

26 Pemrenne 3aaa4: pac4€Tsl 10 YpaBHEHUIO
XUMHUYECKON pEaKIuu

27 Cucremartuzanus U 0000IICHIE 3HAHUIA 110 TEME
ApeHBbI: TOMOJIOTHYECKUH psifl, o0rias popmyia,

og HOMEHKIATYpa. DJEeKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI OCH30J1a U TOIyoJIa, UX
(¢uznyeckue cBoiicTBa

29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIICHUS

30 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
MPHUCOETNHEHHSI, OKHCIICHUE TOMOJIOTOB OeH30J1a

31 |Oco0eHHOCTH XUMHYECKUX CBOMCTB CTHPOJIA

39 Pemenue pacu€THBIX 3a7a4 Ha ONpE/IeTICHIE
MOJIEKYJISIpHOM (OpMYIIbl OPraHUUECKOIO BEIIeCTBa

33 |CnocoObl moyueHus U MPUMEHEHHE apEHOB

34 ['enetnyeckas CBs3b MEXKAY PA3IUYHBIMU KJIACCAMU
YTJIEBOIOPOJIOB

35 Pacuérbl IO ypaBHEHUSM XUMHUYECKUX PEAKIUH.
CucremaTu3anus 1 0000I1IeHne 3HaHUI TI0 TEME

36 [Ipupoansriii raz. [lomyrHbie HEDTSIHBIE ra3bl

37 |KaMeHHBIH Yyrojb 1 MPOIYKTHI €ro nepepaboTKu

38 Hedtb 1 ciocoOn! €€ nepepadoTku. [Ipumenenne
MPOIYKTOB NepepaboTKH HeDTH

39 ['eneTnyeckas CBS3b MEXKAY Pa3IUYHBIMU KJIACCAMU

YTIIEBOJIOPOIOB




["aoreHonpON3BOAHBIE YIIIEBOJOPOIOB:

40 DPIEKTPOHHOE CTPOEHUE; PEAKIINU 3aMEIECHUS
rajioreHa
JlenicTBHE 1IEI04YEH Ha TaJIOTEHIIPOU3BOIHBIE.

41 BzaumMoACHCTBUE AUTAJOTEHAIKAHOB C MarHUEM U
[IUHKOM

42 Cucremaru3zanus 1 00001IeHUE 3HAHUM 110 pa3AeTy
"YrieBogoposr"

43 KoHuTtpompsHas padora 1o Teme "YrieBoaopoast"”
[IpenensHBIE OTHOATOMHBIC CIIUPTHI:

44 TOMOJIOTUYECKHH psl, oOmiast Gopmyna, CTpoeHne
MOJIEKYJI, U30MEepHsl, HOMEHKIATypa,
Kiaccugukanus, Gpuznyeckue cBoicTBa

45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX
CIIUPTOB

46 CriocoObl MosTyuyeHus: ¥ IPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

47 [Ipocthie 3¢upbl: HOMEHKIIATypa U H30Mepus,
0COOCHHOCTH (PU3NYECKUX U XUMUYECKIX CBONCTB

48 MHOT0aTOMHBIE CIIUPTHI: STUIICHIIIUKOIb U
[IIALEPUH, UX (PU3NYECKHe U XUMHUYECKHE CBOICTBA

49 CriocoObl MoJTyueHus: ¥ IpUMEHEHUE
MHOTOATOMHBIX CTUPTOB

50 @DeHOoJI: CTPOCHHE MOJIEKYIIbI, PU3UUYECKHEe
cBoiicTBa. TOKCMUHOCTH (peHoa

51 Xumuyeckue cBoiicTBa (eHONa

52 CnocoObl oJy4eHus: U MpUMeHeHue GpeHosa

53 [IpakTtuueckas paborta Ne 2. Pemenue




SKCIEPUMEHTAIbHBIX 33a4 1o Teme "CrnupTsl U

¢benomsr"

54 |Cuctemaruzaiusi U 00001IeHNE 3HAHUH TI0 TEME
AJBJIETHJIBI 1 KETOHBI: 3JISKTPOHHOE CTPOCHUE

55 KapOOHWIIBHOM I'PYIIIBL; TOMOJIOTHYECKUE PSIbI,
obmras popmysa, ©30MEpHUsi © HOMEHKIIATypa

56 AJNBACTU]IBI M KETOHBI: (PU3UUECKHE CBOMCTBA;
PEaKITNH TIPUCOCTUHEHUS

57 Peakinu OKMCICHHS ¥ KAYECTBEHHBIC PEAKITHH
QJTBJICTHJIOB U KETOHOB

58 CriocoObI MoTydeHus aabJIeTHI0B U KETOHOB

59 OHOOCHOBHBIE TIpE/IeNIbHBIE KapOOHOBHIE KHCIIOTHI,
OCOOEHHOCTH CTPOCHHUS UX MOJIEKYI

50 W3oMepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX
(hu3UYecKue CBOMCTBA

61 XUMUYECKUE CBOMCTBA MPEAETbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62 OCO0OEHHOCTH CBOWCTB MYPaBbUHON KUCIIOTHI.
MHuoroo6pa3ue KapOOHOBBIX KHCIIOT
OCO0OCHHOCTH CBOWCTB: HEMPEIETbHBIX U

g3 PBPOMATHYECKHX KapOOHOBBIX, TUKAPOOHOBBIX,
rUAPOKCUKAapOOHOBBIX KHcOT. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

64 |[loHsATHE O TPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT

65 CriocoObl nosryyeHHs ¥ IpUMEHEeHne KapOOHOBBIX
KHCTIOT

66 CrnosxHbie 3(hUpBI: TOMOJOTHYECKUHN PsiJl, 00IIast

(I)OpMYJ'Ia, HU30MCEpUA U HOMCHKIIATypa




67

Du3NYECKUe U XUMUIECKHE CBOUCTBA YPHPOB

68

Pemrenne pac4€THBIX 3a7a4: 10 YPABHEHUIO
XUMUYECKON PEAKLMHU, HA ONIPEICIICHHE
MOJIEKYJISIPHOM (POPMYIIBI OPTaHUYECKOTO BEIIECTBA

69

[TpakTudeckas padora Ne 3. Pemenue
SKCIIEPUMEHTAIbHBIX 331a4 1o Teme "KapOoHoBbie
KkucnoThl. CroxHbIe Y3QupbI"

70

Kupsr: crpoenne, Gu3NUecKue 1 XUMUIECKHE
CBOICTBa (T'MIPOJIHU3)

71

Oco0eHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX
OCTAaTKN HECIPEACIIBHBIX JKUPHBIX KHCJIOT. )KI/IpI)I B
pupojie

72

MBIJ'Ia KaK COJIN BBICIIIHUX Kap60HOBLIX KHCJIOT, UX
Morolee nerictaue. IIoHsATHE 0 CHHTETUYECKUX
Moromux cpeactax (CMC)

73

['eHeTH4eCKas CBSI3b YIIEBOJOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHNYECKUX BEIIECCTB

74

Pacu€tbl 0 ypaBHEHUSM XUMHUYECKUX peaKnuit

75

CucrteMaTusanus 1 0000IeHUE 3HAHUH 110 TEME

76

OO01as XxapakTepUCTUKa YrieBOJA0B U
KiaccupUKaIus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/IbI)

77

Monocaxapuabl: GpU3MYECKUE CBOMCTBA U
HAX0XJICHUE B IIPUPOJIC

78

HpI/IMeHeHI/Ie T'JIFOKO3HbI, e€ 3HaueHUE B
PKU3HCACATCIIbHOCTH OpraHUu3Ma

79

Z[I/IcaXapI/II[LIZ caxapo3a, MaJIbTO3a U JIAKTO34a.

HaxoxxaeHue B npupoac U NMpuMEHCHUC




TcaxapuioB

[Monucaxapuabl: CTPOCHUE MAKPOMOJICKYIT,

80 (dbu3HUecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE

81 [lousiTre 00 UCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHBIX 3329 Ha ONPEACTICHUE JIOJIN

82 BBIXOJA MPOJYKTA PEAKIIUU OT TEOPETUICCKH
BO3MOYHOTO

83 Cucremaru3zanus u 0000IICHIE 3HAHUIA TI0 Pa3IeTy
KoHnTposbHast paboTa no Teme

84 "Kucnopojcoaeprkarire opraHu9IecKue
coeMHeHus"
AMUHBIL: KJTaccu(UKAIHS, CTPOSHUE MOJICKYI,

85 |obmas ¢popmyna, H30MepHs, HOMEHKIATYpa U
(hu3UvecKue CBOMCTBA

86 | Xumudeckue cBOWCTBa an()aTUUECKIX aMUHOB

g7 AHWIVH: CTpOEHHE aHWJINHA, 0COOCHHOCTH
XUMHUYECKUX CBOWCTB aHUJIMHA

88 CrniocoOblI MoTyYeHHs: U IPUMEHEHUE
an(aTHYECKUX aMIUHOB
AMHHOKHCIIOTBI: HOMEHKIJIATYpa U U30MEPHS,

89 (usuueckue cBoiicTBa. OTHENbHBIC TPEICTABUTEIN
0.-aMUHOKHCJIOT
XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX

90 |Obmonormyeckoe 3HaYCHUE aMUHOKUCTOT. CHHTE3 U
TUIPOJIU3 TIENTHIOB

o1 benku kak mpupoHbIE TOTUMEPBI; CTPYKTYPBI
0enKoB

92 Xumuyeckue cBOWCTBa OEITKOB




93

Hyki1ienHOBBIE KUCIIOTBI: COCTAB, CTPOCHUE U
OnosoruvecKas poib

A30TCcoepKaIIne reTepOIMKIMYECKUE COCTMHCHHS.

94

[TpakTuyeckas padora Ne 4. Pemenue
OKCTIEPUMEHTAIBHBIX 33/1a4 110 TEMe
" A30TCOIepKaIlie OpraHnuecKre coequHeHns"

95

[IpaxTueckas pabota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/ia4 IO TEME
"Pacnio3naBanne opraHMuecKuX CoeAMHEHUN"

96

KoHnTposabHas pabota no Teme "A3oTcoaepkaiine
OPraHU4YeCKUe COeAMHEHU"

97

OCHOBHBIC ITIOHSATHUS XUMHH BBICOKOMOJICKYJIAPHBIX
COG)II/IHeHI/II\/'I n METOAbI UX CUHTE3a —
MOJIMMEpPHU3ALUA U IOJTUKOHACHCAI A

98

[TnacTtmaccel. YTrimzamus u nepepadoTKa IiiacTHKa

99

DJIaCTOMEPBL: HATYpPaJIbHbIA CHHTETUYECKUE
Kaydyku. Pe3una

100

Bomokha: HaTypajJlbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ'II/IMepBI CIICIHuaJIbHOT'O
Ha3HA4YCHUA

101

[TpakTrueckas padota Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue macTMace U BOJOKOH"

102

O06001IeHre U CHCTeMAaTH3allls U3Y4eHHOTO
Martepuania no TeMe "BbICOKOMOJIEKYIsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpobubie | Hpakrieckie u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoTsbI pecypeE!
1 Atom. CocTaB aTOMHBIX Jiep. XUMUYECKUH 3JIEMEHT. 1
M30T101BI
9 CTtpoeHue >eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIC YHCJIA
3 Knaccuduxaius XUMAYECKUX 3JIEMEHTOB (S-, p-, d-, 1
f-amemenTsI)
4 PacmpeneneHue IEKTPOHOB 10 AaTOMHBIM OPOHUTAIISIM 1
5 DrekTpoHHbIE KOHPUTYpALIUU aTOMOB 3JIEMEHTOB B 1
OCHOBHOM U BO30YX/IEHHOM COCTOSIHUH
5 DrekTpoHHbIE KOHPUTYpALIUU HOHOB. 1
DIEKTPOOTPULIATEIIBHOCTh
7 [Teprnoanueckuii 3akoH u [lepuoauyeckas cucrema 1
XUMHUYeCKuX dyemMenToB /. . Menneneena.
BaKOHOMEpPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX
8 DIEeMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX 1
BEILIECTB IO IPYIIaM U Ieproam
9 (Cucremarusarnus 1 00001IEHHE 3HAHUI 10 TEME 1
Buabl xuMudeckoi cBsi3u. MexaHu3mMbl 00pa3oBaHus
10 koBaneHTHOI cBsi3u. BomopoaHast cBs3b. 1
MeXMOJIEKyYIISIpHbIE B3aUMOICUCTBUS
1 BaneHTHOCTb M BaJICHTHBIE BOBMOYKHOCTH aTOMOB. 1

CBs3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX




FCOMECTPUUCCKUM CTPOCHHUEM

12

HpCI[CTaBJIeHI/ISI O KOMINJICKCHBIX COCAMHCHUAX!
COCTaB U HOMCHKJIaTypa

13

BeriecTBa MOJIEKYISIPHOTO U HEMOJICKYJISPHOTO
CTpOGHI/Iﬂ. TI/IHI)I KpI/ICTaJIJII/I‘-IGCKI/IX pGHIGTOK Hu
CBOMCTBA BEIIECTB

14

[TonsiTrie 0 qucniepcHbIX cuctemax. [Ipeacrasienue o
KOJUTOUMAHBIX pacTBOpax

15

cTruHHBIE paCTBOPHI: HACBHIICHHBIEC U
HEHACBILLEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

Crioco0Obl BbIpa)xeHHsI KOHLIEHTPALUK PacTBOPOB

17

Pemienue 3aj1a4 ¢ UCIIOJIb30BaHUEM HOHATHH
'MaccoBasi 107151 paCTBOPEHHOTO BellecTa',
'MOJIsIpHasi KOHIIEHTpanus'"

18

Knaccudukamnus 1 HOMEHKIaTypa HEOPTraHUIECKUX
BEILIECTB

19

Cucremarusarys 1 00001IeHre 3HAHNH 110 TEME

20

KonTpoarsHas padbora o remam "CTpoeHue aToma.
[Teprnoanueckuii 3akoH u [lepuoauyeckas cucrema
XxuMUuecKuXx daemenToB [. . Menneneena",
'Ctpoenue BemectBa. MHOrooOpas3ue BemiecTs"

21

Knaccudukanus XuMHIECKUX PEaKIIHI B
HEOPraHM4EeCKOM U OPraHUYECKOU XUMUHU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB; 3aKOH COXPAaHEHUS U
MpEBpAILEHUS SHEPTUH NTPU XUMUUYECKUX PEAKIIUIX

22

TeruoBble 3(pPeKTh XUMUYECKUX peaKIuil.
TepmoxumMuYecKue ypaBHEHUS




Brrancienus 1o ypaBHEHUAM XUMUYECKUX PEaKIIUI

23 M TEPMOXMMHUYECKUM YPaBHECHUSIM L

24 CKOpOCTh XUMHUYECKOH peaknnu, € 3aBUCUIMOCTb OT 1
pa3nuuHbIX (hakTopoB. Karanus u kaTamm3aTopsl

25 ['OMOTeHHBIE U TETEPOTCHHBIC PEAKIINU 1
[TpaxTrueckast padota Ne 1 mo treme "Bnusiane

26 pazTUYHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKOMH 1
peakiun"

97 OOpatuMble 1 HEOOpaTUMbIE PEAKIIUH. XUMUYECKOE 1
paBHOBECHE
[IpakTuyeckas padora Ne 2 o teme "Bnusinue

28 paznuYHBIX (PAKTOPOB HA MOJIOKEHHE XUMUIECKOTO 1
paBHOBecHS"

29 DnexkrponuTryeckas nuccounanus. CuabHbIC U 1
crabble 37eKTpoauThl. CTeneHb AUCCOMALUN

30 Monnoe npousseaenue Bobl. Cpena BOIHBIX 1
pactBopoB. Bogopoansiii mokasarens (pH) pactBopa

31 ['vnponus coneit. Peakuuu, npoTekaromue B 1
pacTBOpax 3JIEKTPOIUTOB

32 [IpakTraeckas padora Ne 3 o Teme "Xumudeckue 1
peakiuu B pacTBOPAx IEKTPOIUTOB"

33 OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIE PEAKIIUU. 1
BaxxHelilue OKUCIUTENN U BOCCTAHOBUTENN

34 Merton 3JIeKTPOHHOTO (3JIGKTOHHO-HOHHOTO) OajaHca 1

35 DneKTpoau3 pacTBOPOB U pacIljIaBOB BEILIECTB 1

36 Pemenue 3aau pa3nuyHbIX TUIIOB 1

37 Pemenue 3aaa4 pa3IuyHbIX TUIIOB 1




38

CucrtemaTtusanusa U 0000IIIeHNEe 3HAHUH 110 TEME
'Xumunueckue peakuu"

39

KontponpHas pabora no teme "Xumuueckue
peakuun"

40

[Tonoxxenne HemetaioB B [lepruoanueckoit cucreme
xuMuueckux asemenToB J[. 1. Menneneena u
DCOOCHHOCTH CTPOCHHS UX aTOMOB. Du3nUECKHe
CBOMCTBA HEMETAIIJIOB

41

AJITOTPOTINSI HEMETAIJIOB (Ha IpUMeEpe KUCIOPOo/Ia,
cepsl, pocdopa u yriaeposa)

42

Bonopon: monydeHue, Gpuzndeckiue 1 XUMUUECKHAE
cBoMcTBa. [ 'uapust

43

["anoreHsl: HaX0JIEHUE B PUPOJE, CIIOCOOBI
Moy4eHus, Gu3ndeckue u XMuMUYECKUe CBOMCTBA

44

["anmoreHoBOAOpOIBI. Baxkueiime
KUCJIOPOJICOIEPIKAIINE COSTMHECHUS TaJIOTCHOB

45

JTaGopaTopHbIE€ U TPOMBIIIICHHBIEC CITOCOOBI
[MoJy4eHus ranoreHon. [IprMeHeHne raJoreHoB U ux
COeIUHECHUHN

46

[IpakTraeckas padbora Ne 4. Pemenue
BKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe "["anorens”

47

Kucnopon: nabopaTopHbie U MPOMBIILIEHHBIE
criocoObl MmostydeHust, (GU3NIecKue U XUMUIECKHEe
cBoiictBa. O30H. [IpuMeHeHne KHCIO0pOIa U 030HA

48

OKCI/I,[[LI " ICPOKCUIBL

49

Pemenue 3aa4 pa3JINIHbIX TUIIOB

50

Cepa: HaxXO0XKJACHUC B IIPUPOJC, CITOCOOBI MOJIYy4YCHH,
[pI/IBI/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA




51

CepoBoopo, cyabhusl

52

Kucnopoaconepskanye cCOeANHEHUS CEPHI.
OcoOeHHOCTH CBOMCTB CEPHON KHUCIOTHI

53

[IpaxTrueckast padota Ne 5. Pemenune
BKCIIEpPUMEHTANIbHBIX 3a7a4 1o TeMe "Cepa u eé
coeauHeHus"

54

A30T: HAXOXKJEHUE B IPUPOJIE, CIIOCOOBI TTOJTYUCHHUS,
(pr3nueckre U XuMHUYECKUE CBOMCTBA. AMMUAK,
HUTPUIBI

55

Kucnopoaconepskamuye coeIMHEHUS a30Ta.
OCcOOEHHOCTH CBOMCTB a30THON KUCIIOTHI

56

[IpumeHeHune a30Ta U ero coeAMHEHM. A30THbBIE
yaoOpeHus

57

Docdop: HaxoKACHUE B IPUPOJE, CTIOCOOBI
mosrydeHust, GU3NIECKHE U XUMHUYECKUE CBOMCTBA.
Dochunpr u pochun

58

Oxcunsl Gocdopa, hochopcoaepxamnue KUCIOTHI.
Comu pochopHOI KUCTOTHI

59

[Ipumenenue docdopa U ero coeAMHESHUH.
Dochopubie ynoopeHus

60

[TpakTuyeckas padota Ne 6. Pemenue
BKCTIICPUMEHTAIBHBIX 3a7a4 1o TeMe "A30T u docdop
M UX coequueHus"

61

yFJ'IepOI[Z HaX0XXACHUEC B IIPUPOAC, AJIJIOTPOIIHBIC
MOI[I/I(I)I/IKaI_II/II/I; (I)I/I3I/I‘ICCKI/IG N XUMHUYCCKUC CBOﬁCTBa,
[IPpUMCHCHHUC

62

Oxcup yraepona(ll), oxcun yrnepoaa(lV), yronasnas
KUCIIOTa U €€ COJIH




63

Pemenue 3aaa4 pa3jIMYHbIX TUIIOB

64

KpeMHuii: HaX0XAeHHUE B IPUPOJIE, CTIOCOOBI
mosrydeHust, GU3NIeCKre U XUMHUUECKUE CBOHCTBA

65

Oxcun kpemuus(1V), kpemHueBas Kuciora,
CUJIUKATBI

66

[Ipumenenune kpeMHus U ero coequHeHnid. Crekio,
Ero MojydeHue, BUAbl CTeKIa

67

Pemenue 3aaa4 pa3jInuHbIX TUIIOB

68

Cucremarusarys 1 00001IeHre 3HaHNH 110 TEME
'"HemeTamner"

69

KonTtponsHas paborta mo teme "Hemeranminr"

70

AHaiu3 pe3yabTaTOB KOHTPOJIbHOU padoTHI,
KOpPEKIHs OLINO0K

71

[Tonoxxenne metaminoB B [lepronnueckoit cucreme
XUMHUYECKHUX AeMeHTOB. OCOOCHHOCTH CTPOCHHUSI
BIIEKTPOHHBIX 000JI0UYEK aTOMOB METAJNIOB

72

Oo6mue pusndeckrne CBOMCTBA METAJIJIOB.
[IpMeHeHUEe METAIIIOB B OBITY M TEXHUKE

73

CriaBel METaJJIOB. KOppOSI/IH METAalJIOB

74

Pemenue 3aJla4 pa3/IMYHbIX THUIIOB

75

DIEKTPOXUMUUYECKHUN PsAJl HAIPSHKEHUN METalIOB.
OO1iue crnocoObl MOTy4YeHUsI METAIJIOB

76

OOr11ast XapakTepUCTHKA METAJIOB | A-Tpymiibl.
Hatpuii u kanuii: mosydyenue, GU3NIECKUe U
XUMHYECKHE CBOWCTBA, IPUMEHEHHUE MPOCTHIX
BEILIECTB U UX COCTMHEHUN

77

O61mas xapakrepucTuka Metamios || A-rpymnisl
[Teproauueckoi CCTEMbl XUMUYECKUX JIEMEHTOB.




MarHuii ¥ KaJbIHii: ojydeHue, pusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEIIECTB U UX COCAUHEHUN

78

MKEcTKOoCTh BOMIBI U CIIOCOOBI €€ YCTpaHEHUs

79

ANFOMHHUHN: TIOJy9eHUEe, (PU3NYECKHe U XUMUIECKUE
CBOMCTBA, IPUMEHEHUE

80

AMdoTepHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
AITFOMUHUS, TUIPOKCOKOMILIEKCHI aTFOMUHUS, UX
MpPUMEHEHUE

81

Pemenue 3aaa4 pa3jInuHbIX TUIIOB

82

[TpakTuyeckas padora Ne 7. Pemenue
BKCIIEPMMEHTAIBHBIX 3a/1a4 10 TeMe "MeTabl
FJIABHBIX MOArpyIm”

83

OO1mmas xapakKTepUCTUKA METANIOB MOOOYHBIX
monrpynn (b-rpymnm) [lepuonnyeckoit cucteMbl
XHMHYECKHX JIEMCHTOB

84

Dusnyeckue u XMMUYECKHE CBOMCTBA XpOMa U €0
COCIMHEHUM, UX TIPUMCHCHHUE

85

Baxxueitimue coequnenus mapranua. [lepmanranar
KaJIisi, €ro OKMCIIMTEIbHEIE CBOICTBA

86

Mdusnyeckne U XUMHYSCKHE CBOMCTBA JKeJie3a U eTo
CO@HHHCHHﬁ. HOJ'Iy‘ICHI/Ie H IIPUMCHCHUC CIIJIaBOB
pKEJIC3a

87

Mdusnyeckrne U XUMUYECKHE CBOMCTBA Meau u eé
COGﬂHHCHHﬁ, HUX IPUMCHCHUC

88

du3nueckre U XUMHYECKUE CBOMCTBA IIMHKA U €T0
COEIMHEHU, UX IPUMEHEHHE. | MIPOKCOKOMILIEKCHI
[[MHKA




[IpaxTrueckas padota Ne 8. Pemenune

89 pKcnepUMEHTaTBHBIX 33734 10 TeMe "MeTais 1
MOOOYHBIX TOATpyTI"

90 Pemienue 3a1a4 pa3In4IHBIX TUIIOB 1

01 O06001IeHNEe 1 cCUCTEMAaTH3AIS H3YICHHOTO 1
matepuaiia no teme "MeTaibt"

92 KontpomabHas padora o tTeme "Mertamisr"

93 Ananm3 pe3yybTaToB KOHTPOJIBLHOH pabOTHI 1
Ponp xumuu B o0ecriedeHnr yCTOMUNBOTO Pa3BUTHS

94 yenmosedectBa. [ToHATHE O HAYUHBIX METOIAX 1
MCCIIEJIOBAHUS BEIIECTB

95 HaydHbIe MPUHITUATIBEI OPTaHU3aIIHd XUMHUYIECKOTO 1
MPOU3BOICTBA.

96 XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIECH Cpebl U €r0 1
[MOCJeICTBUSA

97 XUMHS ¥ 3I0POBbE YenoBeKa. JIekapcTBEHHbIE 1
cpeacTBa

08 Xumus iy, Pose xumMun B 00ecieueHud ITUIIEBO 1
0e30macHOCTH

99 Kocmernueckue u napdromMmepHsie cpeactsa. beitoBas 1
XUMUS

100 Xumusi B cTpouTeNnbCcTBE. BaskHel e cTponuTenbHbIe 1
M KOHCTPYKLIMOHHBIE MaTepUaIbl

101 Xumusi B ceTbCKOM X03siiicTBe. Oprannyeckue u 1
MHUHEpaJlbHbIE YA00peHus

102 Cuctemaruzarus u 060011eHNE 3HAHUH 110 TeMe 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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