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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpaMma Mo XMMUM Ha YPOBHE CpEHEro OoO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PefepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoit
Qenepanuy, peaqu3yIOIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIOKeHU «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YriyONEHHOTO H3Y4YEHHs 3aHHMAET BA)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusxX auddepeHnnpoBaHHOTO,
npouiabHOrOo O0y4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaluyi uX K OBICTPO MEHSIOIIMMCS YCJIOBUSM U3HU B COLIUYME, a TaKKe IS
IIPOJIOJDKEHUST 00YYeHHUs B OpraHuzaiusx mnpodeccroHaabHOTO 00pa3oBaHUsA, B
KOTOPBIX XUMUS SBISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MmpeaMera «XUMUS» IOy4aeT
NoJpoOHYI0  MHTEpIPETAlMi0 B COOTBETCTBUM C  OCHOBOIMOJATarOIIMMHU
nosioxeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITUH:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpOoil obecredynBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJsX, COAepXkKaHUM, OOLel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas IIpeTyCMaTPUBAET
ONpEeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
M3y4eHus y4eOHOro MaTepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 00Opa3oBaTENbHBIX IOCTHKCHUN OOYyYaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3y4eHUs] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUs] B paMKax OTAEIbHBIX MpoduieH, MOpeaycMaTpuBacT
pacrpefieieHue U CTPYKTYpUpPOBaHHWE €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYEMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTeIbHOM
IPOTPaMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU TMPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpeaeilaMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHATHBHOW COCTaBIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThbCSl B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEH B cCHUCTEME
mudGepeHIIMPOBAaHHOTO OOYYEeHHUS Ha YpPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPEIHETr0 MpodeccHoHaIbHOTOo
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe mpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE W  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydeHwsI, B TOM YHCIIE C IEPCTIEKTUBOM MOCIETYIONIETO TOMYICHHSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®I'OC COO Kk MmIaHHpyeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHO 00pa3oBaTENIbHON MPOrpaMMBbl CpeaHEro ooOImero o0pa3oBaHUs
uU3yueHue rnpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHUH palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIOCOOOB  JEATEIBHOCTH, HMEIOMIMX MEXIUCUUIITMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeiMeTa «XuUMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu mMoaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aluy COJEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHMHUU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 06a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copaepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeJeIEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeaMeTa olecreueHa
BO3MOXKHOCTb 3HAYUTEIBHOTO YyBEJIWYEHUS O0O0BEMAa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIIyOJCHUsI
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUIECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKH 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKiui  JOmoNHseTcss  (GOpMHpPOBAHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJIS KIACCOB ONMPEAeIEHHOTO MPpoduis (TIaBHBIM
o0pa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHrne OyayT WUMETh DJIEMEHTHl y4eOHOro marepuana mo obmiedt xumuu. [lpu
M3YYCHUHM TIpeJMEeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasE Teopusi (MOJEKYJsipHAs Teopusi B (U3HUKE), 3aKOHbI COXpAHEHUS



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

B TO Xe BpemMs B coIepXKaHMM IpeaMeTa JUId KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyaeT MMETh OpraHuvecKas
xumusi. B 3TOM  cioyyae MpeaocTaBiseTCs  BO3MOXKHOCTh g Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBl M Apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAaX MpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi W3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
oOIIIEHAayYHBIX METOJOB NTO3HAHUS U OTbITA MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Xe, KaKk Ha YPOBHE OCHOBHOI'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEPBOCTEIICHHON 3HAYMMOCTH SIBIIA€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU KaKk o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE U3YYECHHMsI NIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTaBIECHUN: O MaTepUATbHOM EJIMHCTBE MHPAa,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecreueHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B PELIEHUH  IpodiieM
HKOJIOTUYECKOM, IHEPTreTUIECKON M MUIEeBON O€30MacHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
0o0ecnevyeHnn panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWMHH, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJIPHOM, O  TEPMOAMHAMHUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHsS XMUMHUYECKUX PEAKLUUH, O



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

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XWMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TPOOJIEM, CBA3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IMepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOUMBIX U TPUOOPETCHHUS YMEHUW OPHCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUYCCKON JACATEITHPHOCTH U IMTOBCEIHEBHOM KU3HU.

B 1mraHe peanmu3anmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAOIINX
(GYHKIHN 1IEJIOCTHONW CHUCTEMBI CPEJHETOo OOIIero oOpa3oBaHUs NPH H3YUYCHHU
npeaMera «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUHA TPUPOJIBI,
yBaXEHUS K IIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHHWIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOI'O IMPUPOOTIOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIHHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISl M3YYCHHUS XUMUW HA YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUAM3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHuzMbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKienTopHbIi). TuUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, n1BoWHAasE U TpoiHasi cBa3b. CrocoObI pa3pbiBa CBsI3EM B MOJEKYJax
opranndeckux BemecTB. [loHsiTue o CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUuX CoeAuHEHUN. MoneKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUJAOB: pa3BEpHyTas, COKpaliéHHas,
ckenetrHas. M3omepus. Buuabl wu30oMepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccupuKaluu OpraHUYecKux BemiecTB. [loHatue o
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuid (IlUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYeCKUX peakiui. OKUCIUTEITBHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBPAILICHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHUE WM TOPEHHUE), KOHCTPYMPOBAHHME MOJIENIEd MOJEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOWTase yriepojna, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alINH,
JNETUAPUPOBaHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME peaklnil paJuKaaIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmysna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoanKaHoB. CrocoObl MONYyYEeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHOB, 001mIas ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYNl alKeHOB, Sp*-
rudpuan3alus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUMHEHUS, 3aMCILCHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHnHbIe peakiny Ha JBOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsKEHHbBIE, U30JIMPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWCTB
cOnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszamus
conpspKEHHBIX TueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKUHOB, SpP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XUMHUYECKHE  CBOWMCTBA:  PEaKIUU  NPUCOCAMHEHUS,  JUMEPHU3ALHUU U
TPUMEPU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiny Ha TPOHYIO CBsA3b. CIOCcOObI MOITydeHUS
Y IPUMEHEHHE AJIIKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['oMONOrnyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIIECHUS B OCH30JIbHOM KOJbLE U
YIJIEBOJOPOJHOM paJuKale, peakluud NPUCOCAMHEHUS, OKUCJIEHHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PaTUKaIoOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CriocoObl MOJTy4YEHUS U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh U €€ mpoucxoxiacHue.
KameHnHnbiii yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUN), pUPOPMHUHT, MUPOIU3.
[TponykThl nepepabOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIE€BOJAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, IUAHOTPYIMY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOJAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJIOT€HAIKAHOB C MAarHME€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnons3oBanue
raJjIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHUHTE3EC
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAICHUI:
u3ydeHrne (PU3MUYECKUX CBOWCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEepMaHTaHaTa Kajus, B3aUMOJICUCTBHE alleTHUJICHA C
aMMHAYHBIM pPacTBOpOM okcuaa cepedpa(l)), kadecTBEeHHOE OOHaApYKEHUE
yriaepoja W BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OJTHIICHA U
U3Y4YeHHE €r0 CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMACC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJlOTr€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue oprannyeckKue coeJMHHEHHUS.

[IpenenvHble omHOaTOMHBIE CcHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJCHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYEeCKUMHU  KHUCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TNPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHl — ATUIEHIVIMKOJNb U TIULEpUH. DuU3NuecKkue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILECHUS, B3aUMOJEUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBue Ha opranu3M 4enoBeka. CrnocoObl MONMYyYEHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sAzipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakinu Ha (eHos. TokcuuHOCTh (heHoa.
CrnocoObl osrydyeHus u npuMeHenue penomna. Genonpopmanpaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJIETUIOB H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETrMJOB M  KETOHOB:  pPEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJIbJICTUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, pPEaKIUu C Y4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. I[IpeacTaBuTenu BBICITHX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxunble 3¢upsl. ['omonorudeckuit psia, obmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. Duznyeckne M XUMHYECKHUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEJIOYHOU CpEIE.

XKupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOoM cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPKAIIUX OCTATKH
HEIPEIECIIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IIPUPOLE.

MpbL14 KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. dusznyueckue CBOMCTBAa W HaxoXxJaeHUE B mpupoje. dorocunHtes.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U AJIbACTUIHON
Ipynn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaOMME U HEBOCCTAHABIMBAIOIINE AUCaXapuabl. I uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  DPU3MYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOMCTBAa Kpaxmalia: TMAPOJIN3, KAYECTBEHHAs peaklus C HOJOM. XUMHYECKHE
CBOMCTBA UEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3¢GupoB 1eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENK).



OKCIEPUMEHTAIIbHBIE METOAbl HW3YUYCHHUsI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJAE, B3aUMOJICHCTBHE ITAHOJIa C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMUPTA B albJETH] HAa PACKAJEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA AUXPOMATOM Kalius (BO3MOKHO HCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeTuibl (C TUIPOKCUIIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums ramiepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHupThl U
(denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE dPUPBD».

A30Tcojep:Kanue OpraHudecKue coeMHeHus.

AMUHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMATHYECKHE, TMEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiiekyi, obmas ¢opmysia, U30MepHs, HOMEHKIATypa U (U3UYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AITKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu anKuIaMMOHUS.

AHWIMH — TIpeACTaBUTENIb aMHHOB apomaTuyeckoro psjga. CTpoeHwue
aHwiMHA. B3anuMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHUiIuH. CrocoObl
NOJIyYeHUS M TpuUMeHeHue anudaruyeckux amuHOB. [lonmydenue anunmHa u3
HUTPOOCH30IIA.

AmMuHokucnoTel. Homenknarypa u nuzomepusi. OTaesbHble TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJECHCAlUA, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benku kak mpuponnsle monumepsl. llepBuuHas, BTOpUYHAsT W TpPETUYHAs
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

DOKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHS BEUIECTB M HX NPEeBpalleHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHWYeCKUEe  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKY/ISIPHBIE COeIMHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYJISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCAIIHS.

[Tonumepnbsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepedTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM Kay4yK, CHUHTETUYECKHE Kay4yKd
(OyTamreHOBbIN, XJIOPONPEHOBBIM, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEIUAILHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHor (OpMysibl OpPraHMYECKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OPraHUYECKOTO COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOJIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpMYIIbI
OpraHMYecKoro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHHE [OJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SBICHUE, HAYUHBIN (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN MHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JXKUPBI, HYKICHHOBBIE KHUCJIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hble HCKOaeMble, TOTIIIUBO.

Texnomorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIeCcKux 3JIeMEHTOB (S-, -,
d-, f-smementsl). PacmpeneneHue 3JIEKTPOHOB TI0 AaTOMHBIM — OPOMTAIISIM.
DONeKTpOHHbIE KOHPUTYpAIlMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHHH, DJICKTPOHHBIE KOH(PUTYpAIlMK HOHOB.
DIEKTPOOTPULIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBA3b mepuoguyeckoro 3akoHa u llepumogmyeckoil cuUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[[.M1. Menneneena.

XuMHUYecKkass CBSI3b. BuHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexXaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTUsl U JJIMHA CBsI3U. [[0IspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajieHTHOCT, W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILIEHTpauus. HacellieHHbie n
HEHACBIIIEHHBIE PACTBOPHI, pPACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BAaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKHX peakuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKHE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIIMU. XUMHUYECKOe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W CclaOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpasbHas,
mienouHas. Bomopoaueiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBJIICHUA.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUI:
pa3ioKeHUEe TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTtopa, MOJIECIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHIAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW pEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne H©HemeraiuioB B llepuoguueckonl cucremMe XUMHUYECKHUX
sanemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYECKUE
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABI.
TonnuBHBIE IIEMEHTHI.

lamorensl. Haxoxnenue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BakHeHIne KUCIOPOIACOIepKaIIue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupoje, CIOCOOBI MONy4deHUs, (uznueckue u
xumuyecke cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHuctas u cepHass KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeneHune cepol U €€ COEAUHEHNM.

Azor. HaxoxzaeHue B mpUpoAe, CIOCOObI MONY4YEHHs, (PU3NYECKHE W
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbl a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[pruMeHeHue azota
U €ro COCIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraeponaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, M €r0
COE€IMHEHUN.

Kpemuuii. HaxoxnaeHnue B mpupojie, CIocoObl MOJy4eHHUs, (PU3HUECKUE H
xumuudeckue cpoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor CUCTEME XUMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CnuiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psifl HanpspkeHuid MeTtawioB. OOmme  crnocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIrUsl, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

Oo6mrast xapakrtepuctunka meTawioB |A-rpynmsr [leprognyueckoit CUCTEMBI
XUMUYECKUX 23yeMeHToB. Hatpuili u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHEHUM.

O6mrast xapakrepuctiuka metamuioB |lIA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruumili M KaublUi: NoJiydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHECHUM.
XKécTtkocTh BOABI U CIOCOOBI €€ yCTPaHESHUS.



AJIOMUHUN: TIOTyYeHue, (PU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHHil. AMQOTepHbIE CBONCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepuoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U JuUXpoMaThl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

Ou3nyecKkue M XUMHUYECKHE CBOICTBA MapraHiia ©U €ro COCIUHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(Vll). [Tepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYeCcKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xenesza(ll) u xxeneza(lll). [TonyueHue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnuHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: mnomydyeHue, QU3MYECKHE U XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJIPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [IprumeHnenue
UHKA U €r0 COEIUHECHU.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre o0pa3loB HEMETalIOB, ropeHue cepwl, gocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamiel W CIIaBbl», B3aUMOJCHCTBUE
IIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaloB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM HA HEOPraHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJAECHCTBHE THUAPOKCUIOB aJIOMUHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS ueroBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3allui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombliieHHbBIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHny SHEPreTuueckoil 0e30MacHOCTH.

Xumuss H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib xumuu B
oOecreyeHuy NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS NpPENaparoB OBITOBOW XUMUU B TIOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTENbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YIOOpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOMOTH Y.

PacuétHnle 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB pEAKIUHU, €CIM OJHO W3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOJIYKTA
peakuuu, €eciM OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA MPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanus  MeXNpeAMETHBIX CBsA3€dl TpU  HU3YyYEeHUH oOOmed o
HeopraHumdeckoil xumMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
oOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHH, MPUHATHIX B OTACIBbHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHne, IKCIIEPUMEHT, MOJIEITh, MOJICTTUPOBAHUE.

@®usnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, WJICAJIbHBIA Tra3,
¢du3nyuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocucTemMa, ouocdepa, MeTaboan3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIBI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE MCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHoNmorHs: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprUsl, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmalieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaliOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABIISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCST POCCUMCKON TIpaXxJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMSI; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIBbHOCTH
oOy4aromuxcs B MpoIecce peaau3aiui 00pa3oBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JeATEIBbHOCTH
oOydarmuxcs B Mpoliecce peaau3alud o0pa3oBaTeNIbHON JEeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NOPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 3a71a4, BBHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYE€CKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAaOMIOJIEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHNUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYTIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro 00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS]I K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIFO/ICHUST TIpaBWJI OE€30IMacHOr0 OOpallleHus C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTHUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHuUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEAOBATEIBCKOM
NEATeIIbHOCTH, OOIIECTBEHHO TIOJIG3HOM, TBOPYECKOW M  JAPYrHX BHIAX
e TEIBbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTUE€ B PEIICHUM TMPAKTUYECKUX 3a7ad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHOW TpaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejle, YMEHHSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TTO3HABATEIHLHOM, KOMMYHUKATUBHOW W COIMATBHOM
MpaKkTUKEe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

MOHUMaHUs CrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €& polu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY’KAroIIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexxaEHHOCTH B 0COOOM  3HAYMMOCTH XHMHUU JJIE  COBPEMEHHOM
UUMBWIIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IYHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUMU MEIUIIMHBI, 00eCIIeUYeHUN
YCIOBUN YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUs CYHIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa |
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HaydyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XWMHYECKUE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKON IESITENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccroHaIbHOU
NeSATEebHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaThl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS ~ MHPOBO33PEHHUS oOy4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAayyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, SIBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbId (PakT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOAECHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COLMATBHON KOMIETEHIIMN 00yUYatoInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAIbHBIC Y4COHBIC
JNEUCTBHUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENLHO  (QOpMYyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU ACATEIbHOCTH, 3ajlaBasi IapamMeTpbl U KPUTEPUU HX
JNOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETIAMU;

UCIIOJIB30BATh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOUIUE TIOHATUS JIJISI OOBSICHEHUS OTIEIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSA3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKIEHHUS (MHAYKTUBHbBIE, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas (QopMmysa, ypaBHEHHUE XUMHYECKOUN



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BAaHHbBIE MOJEIBHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

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

dbopMynUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS M OCHOBBI I (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHHUS M TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoliiecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATh €ro  pe3yibTaT, (HOpMYyJIHpPOBATh
0000ITIeHNS ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTrh OMNbBIT YYEHHUYECKOM HCCIEOBATEILCKOM UM  MPOCKTHOU
JEATeNIbHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, MNPUMEHEHUIO pPa3InYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3NIMUHBIX HMCTOYHHMKAX HHPopManuu (Hay4dyHO-
NOMYyJsIpHAsl JIUTepaTypa XHMHUYECKOrO0 COJEpXKaHUs, CIpPaBOYHbIE TOCOOUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON Uil  BBIMOJHEHUS YYCOHBIX 3amay
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KAayeCcTBE CpeAcTBa Mpu padbore cC
XUMUYECKOW WH(MOpMalMel: TPUMEHITh MEXNpeIMeTHbIe ((pU3NUecKue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OPMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HATI'TIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKI1a€MOM TEMBI B X0/1€ UAJI0ra U/WUiIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAUMENd pE3yJbTaTOB IO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECHOBAHUN IMYTEM COIJIACOBAHUS IO3UIUKA B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, ONpenesss e€ Lead W 3aJadyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
b exTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMAX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEero oOmiero oO0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO npeaMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUI
10 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOoOPa30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIMsX, CBI3aHHBIX C XUMHEN. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTPaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B OOECIEYEHUU YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, SHEPTETUUYECKON U



MUIIEBONA 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUKM MHUPOBO33PEHUS U OOIIECH KyIbTYpbl
YeJIOBEKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CPELIE;

BJaJICHUE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraIOIIUeE MOHATUSA — XUMHUYECKHUI JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
oboyouka aroma, S-, P-, d-aTroMHBIE OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSA aToMa, THUOpUAM3alUs AaTOMHBIX OpOWTalei, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBINA CKENeT, GyHKIMOHAIbHAS
rpymmna, pajaudkan, CTPYKTypHbie Gopmylbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUUA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHACTIOPO/- U a30TCOJEpPKAlME OpPraHUYeCcKUe COEIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS DSHEPrUM IMPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaklHi, TEPMOJUHAMHYECKUX M KHHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHTantsl | u |l pona);
(akTONOTrNYEeCKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30MacHOM
UCIIOJIb30BAHUH BAXXHEHIINX OPraHMYECKUX BEIHIECTB B OBITY M MPAKTUYECKOM
JESTENBHOCTH  YeJIOBeKa, OOMIMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY I COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (HOPMYIT OpraHUIECKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PaCKpPbIBATh MX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAKUUA  TOCPEICTBOM  COCTaBIICHHMS
AJIEKTPOHHOTO 0OajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX TMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB MO0 UX COCTaBy U CTPOCHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHnknatype (IUPAC) u npuBoauTh TpUBHATIbHBIE HA3BaHUS AJI OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHIICH, TONYOJ, TIIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (opMalbACTUll, aleTaableruja, aleToH, MypaBbHHAas
KHUCIIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAS KHUCJIOTHI,
[JIMIVH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHe);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHM  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPEJCTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, ITUKIOAIKAHOB, aJKEHOB, aJKaJINCHOB,
QIKUHOB, apOMAaTHYECKUX YIJIEBOJOPOJOB, CIUPTOB, albICTUIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUH U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- WU TOJIUCAXAPHJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHECHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUd C MCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUINA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTeCTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOIIOCHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE omnepamuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3yUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTEepUaIbHOIO EIUWHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIIUNA C UCIOIb30BaHUEM (PU3MUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BelIeCTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHI: POTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
POU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJIsI IPUHATHS TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIHSIX, CBI3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHPHO TIUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUM DKCTIEPUMEHT (MOJy4YEeHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIHUHU YIIE€BOJAOPOJAOB PAIMYHBIX KIJIIACCOB W
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE JKCIEPUMEHTATbHBIX
3a/1a4 10 PACIO3HABAHWIO OPTaHWYECKUX BEIIECTB) C COOJIOJCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh I1I€b HUCCIACAOBAHUSA, IMPEACTABISATh B pasIMdHOU (dopme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIECHUBATH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTHh YMCHHIA:

coOJIFOIaTh MpaBUia SKOJIOTHICCKH 11eJIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKAIOIICH
MNPUPOTHOM CpEelIbl U JOCTHXKEHHS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JECWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazarens K,

aHaJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHHUS OPraHUYeCKHUX BEIIECTB B
MTPOMBINIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTh YMEHHUW: OCYIICCTBIATh IICJICHANIPABICHHBIA TIOMCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3UPOBATh XUMHUYECKYI0 MH(OpMaIMIo, mepepadaThiBaTh €€ M UCIOJIH30BATh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MUDA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOMYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHWU HOBBIX MaTEpPHUAlIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pCHHS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToMHbIe OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToma, THOpUIM3alds aTOMHBIX OpOUTaleil, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHI€TKa, XUMHUYECKasi peakiusi, pacTBOp, IJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTUYECKAs] JUCCOLMAlLUs, CTENEHb JUCCOLMAIIUM,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOU 3(PdeKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiu, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenpeneeBa, 3aKOH COXpaHEHHUS] MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILICHUS SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUWA;  COBPEMEHHBIE
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJAMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PABHOBECHUH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC301MacCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYCCKOMN
NEATeIBHOCTA  4YeJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIC TNMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS IPH
ONMCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
coctaBiieHUs (GOpMyJ BEIIECTB M  YPaBHEHUHW XHMHUYECKHX  PpEaKIHi,
cuctematnieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XUMHUYECKON CBS3M (KOBaJEHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUMNA KPUCTALUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrollux BEIIECTB, TEIIOBOMY 3P (}EKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCJICHUS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajau3atopa |
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MeHnpaeneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, WCTIOJIB3YSI MMOHSTHUS
«PHEPreTUYECKHE YPOBHW», «IHEPreTUYEeCKHe MOAYPOBHU», «S-, P-, O-aTOMHBbIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coeMHEHUM 1o mnepuojgam u rpynmnam llepuonmyeckon cucremsr [, .
MenpeneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHUYECKOW CBSI3M MEXKJIY HEOPraHMYECKMMHU BEIIECTBAMHU C
IMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklril MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4ETOM HUX DHEPTETHUECKUX XapaKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peakluh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOT0 PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBul (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMHYECKHE PEaKIHH,
JeXKalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€J€CO00PA3ZHOCTh
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTb BJAJIEHUS CHUCTEMOM 3HAHUM O METOJIaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOIBI — HAOMIOJCHUE, HW3MEpPEHUEe, MOJISITUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAHUU BEIICCTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU JeSATEILHOCTH Y€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHM W TPEJCTABICHUSMH APYTUX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB s
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALUS;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAILMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKkUuHu, €CIU OJHO W3 MCXOIHBIX BEUIECTB JJAHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT mpuMecH); JOJHM BBIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  3KCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIUKATOPOB, H3YyUYEHUE BIHSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3afgady 1no TtemaM «Mertame» u  «Hemertamib») ¢
coOmroieHneM TpaBuil 6€30mMacHOro0 O0paIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMynupoBaTh I€db HCCICIOBAaHUS, TPEICTABIATH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATH M OIEHUBATH MX
JIOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BeEleCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, JKOJIOTUYECKH IE€JIEeCO00pa3HOrO TMOBEACHUS B OBITY U TPYJIOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOYHHKAX (HaydHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUYECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIUIo, iepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznen 2. YriieBoaopoanbl
51 [IpenenbHbIE YrI€BOIOPOABI — alIKaHBI, 5
' HUKJIOATTKAHBI
HenpenenbHble yrieBoa0OpO/Ibl: alKEHBI,
29 pen yr Aopona 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
24 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
' nepepaboTKa
2.5 ["anmoreHnpou3BoIHbIE YTIEBOIOPOJAOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeAUHEHU s
31 Cruptsl. DeHon 11 1
KapOoHumnbHbIE COeTUHEHUS: allbETUIBI U
3.2 P 8 A 21 1

KCTOHBI. Kap6OHOBI>IC KUCIOTHL. CI0XKHEIS




a¢upsl. XKups

3.3 YrneBoap 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMuUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazgeny 12

Paspnen S. BoicokoMoJIeKY/ISIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pasznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranms 31 1 3
2.2 Mertambl 23 1 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

[IpenMeT u 3HaYEHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNE O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJEeKTPOHHOE CTPOCHUE aToMa yriepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasneHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phbiBa
CBs3EH

Teopus cTpoeHHst OpraHU4ecKUX
coenqunenuit A. M. byrieposa

Bunel uzomepun: cTpykrypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o kiaccuGuKauu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU

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




TEMC

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MMOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMCHCHUE

13

Pemenue pacuéTHbIX 3a7a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 00001IeHEe 3HAHUI 10
TeEMeE

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CrpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

Cnoco0Obl MOJIy4CHUA U IPUMCHCHUC AJIKCHOB

17

IIpaktuyeckas padora Ne 1 o reme




"[lonydeHue sTUIIEHA U U3yYEHHUE €T
CBOMCTB"

Pemienune pacu€THbIX 3aa4 Ha ONpPE/IEICHUE

18 MOJICKYJISIPHOH (hOpMYJIbI OPraHUIEeCKOTO
BEIIECTBA
AnKaaueHbl: CONpsHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJINPOBaHHbIE.
Oco0eHHOCTH 3EKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CriocoObl nosTyueHus: ¥ IpUMEeHEeHue
aJIKaJIne€HOB
AJIKWHBI: TOMOJIOTUYECKHUH PsAJI, 00IIas

99 (dhopmyIa, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3uvecKue CBOMCTBA

23 XUMHUYECKUE CBOMCTBA QJIKUHOB

24 KauecTBeHHbIE peakiy Ha TPOHHYIO CBSI3b

o5 CriocoObl MoTydyeHus: ¥ IpUMEHEHUe
AJIKHOB

26 Pemenue 3agau: pacy€Tsl O ypaBHEHUIO
XUMHUYECKOHN peakinu

57 Cucremaru3zanus 1 00oO01IeHne 3HaHUH 110
TeMe
ApeHbl: TOMOJIOTUYECKUH P, oO11ast

28 (dopmyna, HOMEHKJIaTypa. DIEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OeH30I1a U ToJIyou1a, UX GU3NYecKue




CBOICTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIeHUs
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOCTUHEHMS, OKUCICHUE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIa
Pemenue pacuéTHBIX 33729 Ha ONPEICTICHIE

32 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIeCTBA

33 CriocoObI moTy4eHHs 1 IPUMEHEHNE apeHOB

2 I'eHeTHYeCKas CBA3b MY PA3THIHBIMH
KJIaccaM¥ YTIIeBOIOPOJIOB
PacuéTel o ypaBHEHHUSAM XUMUYECKUAX

35 peakmmii. Cucremaruzaius u 00001eHne
3HaHUU O TeMeE

36 [Ipuponnsiii ra3. [lomyTHbie HEPTIHBIC Ta3bI

37 KaMeHHbIi yroibs 1 IpoayKThl €ro
nepepaboTKu
Hedtp 1 ciocoOwI €€ mepepaboTKH.

38 [IpumeHeHue nNpoIyKTOB MepepadoTKu
HedtH

29 ['eHeTHueckas CBsI3b MEX1Y Pa3IMYHBIMU
KJIacCaMU YTIIEBOJIOPOJIOB
["anmoreHonpon3BOAHbBIE YTTIEBOJOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEAKIIUU 3aMeIICHUS
rajioreHa

41 JleiicTBue mIenoUeH Ha




rajoreHnpou3BoiHbIe. B3anmoaeicteue
JIUTaJOT€HAJIKAHOB C MarHUEM U LIMHKOM

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

42 " "
pazaeny "YrieBoaopo bl

43 KonTtposnsHas paboTa o teme
"VYrneBoaopoisr"
[IpenensHBIC OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psl, oOmias hopmyna,

44 CTpOEHHUE MOJIEKYI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuukanus, Gu3ndeckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJTHOATOMHBIX CITHPTOB

46 CriocoOblI MosTyueHus: U IpUMEHEHUE
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢upbl: HOMEHKIATYpa U

47 n30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XMUMHYECKUX CBOICTB
MHoOroaTOMHBIE CIUPTHI: ATUIICHIIIUKOIb U

48 TJIMIEPHH, UX PU3NUECKHE U XUMUUYECKHE
CBOMCTBA

49 CrniocoObl nosTyyeHus U NpUMEHEHUe
MHOTOATOMHBIX CITUPTOB

50 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
cBoiicTBa. TOKCMUHOCTH (peHOoNa

51 XuMUYecKue cBoicTBa (heHoa

52 Crnioco0bl mostyyeHus 1 npuMeHeHne peHona

53 IIpaktuyeckas pabora Ne 2. Pemenue




HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Criupthl 1 peHobI"

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 001Ias popMmyia,
M30Mepusi 1 HOMEHKJIaTypa

56

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

57

PeaKHI/II/I OKHUCJICHUS U KaUYCCTBCHHBIC
PEaKIMU AJIbACTUAOB U KETOHOB

58

CriocoOpI MOTy4YeHUs albJACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIpE/IeNIbHBIE KAPOOHOBHIS
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHl. MHOroo6pa3ue kapOOHOBBIX
KUCIIOT

63

OCoOGeHHOCTH CBOWCTB: HETIPEIEJIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucaoT. [IpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT




[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI mosTydeHHst 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(QUPBI: TOMOJIOTHYECKUN PSIJI,
obmas popmysa, ©30MEpPHUsT 1 HOMEHKIIATypa

67

duznueckue 1 XUMHUYECKUE CBOUCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a/1a4: 10 YpaBHEHHIO
XUMHUYECKON pEaKIuu, Ha ONPEICIICHNE
MOJIEKYIIIPHON (DOPMYITBI OPraHUIECKOTO
BEIIIECTBA

69

[IpakTueckas padota Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6onossie kuciaotel. CroxxHbie 23QupsH"

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

71

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKAIINX
OCTaTKH HEeIpeIeIbHBIX KUPHBIX KHCIIOT.
2Kupsl B npupoe

72

MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCTIOT, UX Motouiee neiicteue. [lonstue o
CUHTeTHYecKuX Moromux cpeactax (CMC)

73

I'eneTnyeckas cBs3b YrJI€eBOAOPOAOB U
KHCJIIOPOACOACPKAINX OPraHUYCCKUX
BCIICCTB

74

Pacu€rsl o ypaBHEHUSAM XUMHUYECKUX
peakuun




75

Cucremarusanuys u 00001IeHYE 3HAHUM IO
TEME

76

OO6mas XxapakTepuCTUKA YTJIEBOIOB U
KJIaccu(uKaIys yriaeBo10B (MOHO-, IH- U
MIOJIMCAXapH/Ibl)

77

MoHnocaxapuabl: GU3HYECKHUE CBOWCTBA U
HAXOXJEHUE B IPUPOJIE

78

[IpumeHeHue rioKo3bl, €€ 3HaUeHUE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxapo3a, MaJabpTO3a U JIAKTO3A.
HaxosxneHne B npupoie 1 IpUMEHEHNe
JUCAaXapuIoB

80

[Tonucaxapupl: CTpo€HUE MAKPOMOJIEKYIL,
¢duznyeckrue 1 XuMHUYEeCKHe CBONCTBA,
MIPUMEHEHHE

81

ITousatue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacuyeTHbIX 3a7a9 Ha ONPEICICHHE
JIOJI BBIX0JIa ITPOJYKTA PEAKIMH OT
TEOPETUYCCKH BO3MOMKHOTO

83

CucreMaruzanys 1 0000IIeHE 3HAHUN 110
pazueny

KonTtponpHas padoTa o teme
"Kucnopoaconepxaiiye opraHu4ecKue
coequueHus"

85

AMMHBL: KTaccU(pHKaLNs, CTPOCHUE
MOJIEKyYJI, o01as Gpopmyia, U30Mepus,
HOMEHKJIaTypa 1 (pU3HUecKue cBOiCTBa

86

XHMHYECKHE CBOMCTBA aJII/I(I)aTI/I"IeCKI/IX




AMHHOB

87

AHWIUH: CTpOEHHE aHWJIMHA, 0COOEHHOCTH
XMMHMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI IMOJTydeHUsT ¥ IPUMEHEHHUE
amn(paTUIeCKuX aMHHOB

89

AMHHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,
¢uznueckue cBoiicrBa. OTaeNbHbIE
MPEACTABUTENM (L-AMUHOKHUCIIOT

90

XUMHYeCKHe CBOMCTBA aMHUHOKHCIIOT, UX
OUOJIOrMYeCKOe 3HAYCHHE aMUHOKUCIIOT.
CuHTE3 ¥ TUAPOIIU3 NENTUIOB

91

benku kak npupoHbIE TOJUMEDSI;
CTPYKTYpPHBI OEJIKOB

92

XUMHYECKHE CBOMCTBA OEJIKOB

93

A30TcoaeprKanye reTepoMKINIecKue
coenuHeHus. HyKiIenHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh

94

[Ipaktrueckas padota Ne 4. Perenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepxaniue OpraHm4ecKue
coequueHus"

95

[IpakTuueckas paborta Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacnio3zHaBaHue OpraHUYEeCKUX
coequHeHun"

96

KonTponpHas paboTa o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"




97

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEPU3aLUs U
MTOJIMKOHACHC AU

98

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTUKa

99

DnacToMepsl: HaTypalbHbIM CHHTETHYECKHE
Kayuyyku. Pe3una

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretTndeckue. [lonmmepsl cienuaibHOro
HAa3HAYCHUS

101

[IpakTueckas pabota Ne 6. Pemenue
BKCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TCME
"Pacrio3zHaBaHue I1acTMacc ¥ BOJIOKOH"

102

O06o01enre 1 cucTeMaTru3alis U3y4eHHOTO
Marepuaia no teme ""BbhICOKOMOJIEKYIsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTHueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHMA 1
aJIeMeHT. M30ToInI
5 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMHYeCKUX 371€MEHTOB (S-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM 1
opOuTasm
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSTHHH
5 DNeKTpOHHBIC KOH(PUTYpaIIUU HOHOB. 1
DIEeKTPOOTPHUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas
7 cucTeMa XMMUYeCKuX 3jeMeHToB JI. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTBIX U CJIOKHBIX BEUIECTB MO TPYIIaM U
nepuoaam
9 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBs3b. MexMOEKyIspHbIE
B3aUMO/ICIICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTHU
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJsieKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX pacTBOPAX

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpaskeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacCTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

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




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [lepronueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukanus XuMHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKHUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakinu, €&
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Kartanu3 u karaiu3atopsl

25

I'omoreHnnsIe n IreTCPOrcHHbIC pCaKIun

26

[Ipaktrueckas padota Ne 1 mo reme "Bnusnue

pa3nuYHbIX (JaKTOPOB HA CKOPOCTh
XUMHUYECKOH peakiuu"”

27

OOpaTumble U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTuueckas pabota Ne 2 o Teme "BnusiHue

pa3nu4HbIX ()aKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECHS"

29

3neKTponHTquc1<as[ Aucconuanusi. CunbHbIC
U clta0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bogopoansiii mokazarens (pH)
pactBopa

31 I'maposns coneil. Peaknuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKUE pEeaKlIUU B pacTBOpax
AIEKTPOJIUTOB"

3 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
Baxuelinre OKACIUTENN U BOCCTAHOBUTEIIH

2 MeTtom 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemrenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

18 CucreMaruzanys 1 00001IeHYE 3HAHUI 1O
teme "XuMHUeCcKre peakiun"

29 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 ANIOTpOMnUs HEMETAUIOB (Ha pUMepe
KHCcIopoa, cepsl, pocdopa u yruepoaa)

42 Bonopona: nonyuenue, puzndeckue u

XUMHUUYECKUE CBOMCTBA. [ napuabl




l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MoJTydeHus1, GU3HUECKUE U XUMUICCKHEC
CBOICTBA

l'anorenoBonopoasl. Baxuenmue
KHCJIOPO/ICOAEpIKAILUE COCIUHEHUS
raJloreHOB

45

JlaGopaTopHbIe U TPOMBIIIIEHHBIE CTIOCOOBI
MOJTy4eHus TaioreHoB. [IpuMmenenue
rajoreHOB U UX COEAUHEHUI

46

[IpakTueckas pabota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"T"anorensr"

47

Kucnopon: mabopaTopHbie M IPOMBIIIJICHHBIE
crocoObI MOJTydeHus, PU3NIECKUe U
xuMuueckue cporcta. O30H. [Ipumenenue
KHCIIOpO/1a U 030HA

OKcupl ¥ IEPOKCHIBI

49

Pemenne 3aJlav pa3/INYHbIX THUIIOB

50

Cepa: HaxOXJIEHHUE B IMPUPOJIC, CITOCOOBI
MoJTy4deHus1, GU3NIECKUE U XUMUYCCKUE
CBOMCTBaA

51

CepoBosiopo, Cynb(u bl

52

Kucnopoacoaepxaiiue COeJUHEHHSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53

IIpaktuyeckas padora Ne 5. Pemenue
JKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u
eé coeqnuenusa"

A30T: HaxoXk/IeHHE B IPUPOJE, CIIOCOOBI




MOJTy4eHUsl, GU3HUECKUE U XUMUICCKHEC
CBOMCTBA. AMMHMAK, HUTPHJIbI

Kucnopocoaepixkaiye coeIMHEHUS a30Ta.

55 . .
OcoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumeHneHne a30Ta U €ro COeMHEHUI.
A3oTHBIE y0OpeHus
®dochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 MoJyueHus1, GU3NYECKUEe U XUMUYECKHE
cBoiictBa. ®ochuapl u Gochun

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue pocdopa u ero coeAMHEHUH.
docdopHbIe y10OpeHHs
[Ipaktrueckas padota Ne 6. Permenue

60 AKCIIEPUMEHTAJILHBIX 3aa4 1Mo TeMe "A30T u
dhochop u ux coenuHeHU"
VYrnepoa: HaXxoJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcun yriepoga(ll), okeun yriaepoma(lV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHUE B IPUPOJE, CIIOCOOBI

64 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,
CUJIUKAThI

66 [IpuMeHeHre KpeMHHUS U €0 COSJMHEHUI.




CTCKHO, €ro MnoJIyudcHue, BUbl CTCKIIA

67

Pemenne 3aa4 pa3jInuYHbIX TUIIOB

68

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
teme "Hemeramsr"

69

KonTponsHas padora o teme "HemeTaysr"

70

AHanus pe3ynbTaToB KOHTPOJIBHOMN pabOThI,
KOPPEKIHsI OIHO0K

71

[Tonoxxenne metaios B [lepuoanueckon
CHUCTEMEC XUMHNYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS HNEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

72

OO6mume ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy 1 TCXHUKE

73

Cmuael MetaiioB. Koppo3ust MmeTaioB

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DIIEKTPOXUMUYECKUI P HATPSKECHUI
MeTtauioB. OOmMe crocoObl MOTyYeHUs
METaJIOB

76

OO6mras xapakTepucTuka MeTayioB | A-Tpymms
[Teproanyueckoi CUCTEMbI XUMUYECKHUX
aneMeHToB. Hatpuit u kanuii: nomy4yeHue,
(bu3UYeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE MMPOCTHIX BEIIECTB U UX
COEUHEHNN

77

O01as xapakTepucTuka MmeTayuiosn |1A-
rpynnsl [leproanyeckon cucteMbl
XUMUYECKUX 3JIEMEHTOB. Maruui u KajbLUn:
NoJIydeHue, GU3NIecKue 1 XMMUYECKHe




CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEOIUHEHUN

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AntoMuHMIL: onydyeHue, Gpu3nyeckue u
XMUMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U THUIPOKCUIA
ATIOMUHUS, THAPOKCOKOMITJIEKCHI ATFOMUHHS,
UX IPUMEHEHUE

81

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Mertasuisl IJIaBHBIX ToArpymnm"

83

OO6mrast XxapakTepUCTHKA METAJIJIOB MTOOOYHBIX
noarpymm (b-rpymm) I[Teproauaeckoit
CUCTEMbl XUMHUYECKUX FIEMEHTOB

®uU3nYECKre U XMMUYECKUE CBOMCTBA Xpoma
U €ro COeTUHEHU, X IPUMEHEHNE

85

Baxwueliiive coeiMHEHUs] MapraHiia.
[TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

duznyeckre ¥ XMMHYECKUE CBOMCTBA JKee3a
Hu €ro COGHHHCHHﬁ. HOJ'IY‘ICHI/IG H IIPUMCHCHUC
CIIJIaBOB 2K€JIC3a

87

dusnueckue U XMuMHUYECKUe CBOWCTBA MEIH U
€€ COeJMHEHNI, UX TPUMEHEHNE

88

du3nyecKkrue U XMuMHUYECKHE CBOMCTBA [IUHKA U
€ro COGﬂHHCHHﬁ, HUX IPUMCHCHHUC.
FI/I,[[pOKCOKOMHJ'ICKCH OWHKa




[Ipaktudeckas padora Ne 8. Pemenue

89 IKCMEPUMEHTAIBHBIX 33124 TI0 TEME
"Mertaisl M0OOYHBIX moArpym"”

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB

91 O0600mIeHre U cuCcTeMaTH3aIUs H3Y9eHHOTO
Marepuaia no reme "Metaysr"

92 Kontponbnas padoTa o teme "Metaisr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHsI OIHO0K
Ponp xumun B oGecrieueHuN yCTOWYUBOTO

94 pasButus yenoBeuecTBa. [loHsATHE O HAYUHBIX
METO/1aX MCCIIeI0BaHNUs BEIIECTB
HayuHnble npuHIUIBI OpraHu3aiu

95 XUMUYECKOTO IIPOU3BOJICTBA.
[IpoMbIlIEeHHBIE CITOCOOBI MOJTYYEHUS
Ba)KHEHIINX BEIIECTB

% XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpeabl U €ro MOCIEICTBUS

97 XuMHUS U 3I0pOBbE YeI0BeKa. JIekapcTBEHHbIE
cpeacTBa

98 Xumus nuimy. Poas xumun B obecriedeHuu
MUILEBOI 6e30M1acHOCTH

99 Kocmernueckue u napgromepHble CpeicTBa.
briToBas xumus
XuMHs B CTPOUTENLCTBE. BaxkHelmue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHbIE
MaTepHabl

101 XUMHS B CEIBCKOM X03s1iicTBe. Opranuyeckue




Y MUHEpaJIbHbIE YI00peHUS

102 Cucremaruzanus u 00001IeHYE 3HAHUM IO 1

TEMEC

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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