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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOro OOyYeHMs, MpU3BaHO obOecneunuTh oO0Ie00pa30BaTENbHYI0 |
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB OOydeHUs M TpeOOBaHMN K YpPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PAa3BUTUS O0YUaIOIINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus yueOHOro maTepuana, KOJUYECTBEHHBIX M KaYECTBEHHBIX €r0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpelejlaMd  YCTAHOBJIEHHOM MpOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealnu3aliuio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3yueHHe MpeaMeTa «XUMHs» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccuoHaabHOTO 00pasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad
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BOCIIUTAHUSI U COIMATIBLHOIO Pa3BUTHUsI OOy4YaIOUIUMXCS, Ha (POPMHUPOBAHME Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS.  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npussThl nojoxenus OGI'OC COO o paznuuusix 06a30BOro U YriIyOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MNpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeEHHOE TEOPETHUYECKOE [OMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX W CBOMCTBAX MX COCAMHECHMM HA OCHOBE PACIIUPEHUS] W YIIIyOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakKe ¢ TOYKH 3pEHUs MeXaHU3MOB €€ oOpa3oBanus. M3ydeHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHCHWH K OOmEei cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYEHUH TIpeAMEeTa B JIaHHOM CJy4yae akleHT OyAeT cJelaH Ha OOIIHOCTb
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS
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MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOCHHMHM BELIECTB U JIPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOZST, K MpUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKaT OCHOBOW I H3y4ECHUs
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMHUsS» Ha YIIyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOI'O M CpeIHEro odmiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
JNEATENIbHOCTY Y€JIOBEKA U OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beayled ponu B oOecredyeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecrevyeHnn paluoHaIbHOIO MNPUPOJONOIb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TE€OPUA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O
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XAMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONINX €CTCCTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIB30BAaHUEM U  TNepepadOTKOM
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
NPHUPOJIC, B MPAKTHUECKOW JIEATEITLHOCTH M MIOBCEIHEBHOMN KU3HH.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAalMKM K OOYYCHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BUTHE DKOJIOTHUECKONU KYJIbTYpPbI, TPHUOOPETEHHUE OMbITa OOIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hepento), B 11 kitacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHnii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buubl wn30oMepuu: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiIatypa opranndeckux coenuneHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MPEeBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mast popmMyia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30Mepu3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ] alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSA3MW, MOJUMEpHU3aluu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

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

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

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

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

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

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

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakyst Ha OTHOATOMHBIE CIIUPTHI. J[€MCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

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

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

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

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HOMeHKIaTypa. u3znueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHL. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MaJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEIIOYHOU Cpee.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CHUPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHUE ATWJIOBOIO CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nuammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

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

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MoJieKyJsie aHuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @u3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

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

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AIUU, CPEAHSS MOJICKYIISIpHAs
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTUPOJ, TMOJUMETUIMETAKpUiIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: kierka, opraHusM, S3KocucTeMma, Owmocdepa, MeTabOIU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAlMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB, KBAHTOBBIC YHUCJIA. DHEPreTUYECKUEe YpPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(UTYpAIIMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTajuTmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIMA H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIEHTPALMH PAcTBOPOB:

13



MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BAaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTAHNYECKUX BEIECTB.

Knaccudukanus XuMHUUECKHX peakUuil B HEOPraHUYECKON U OpraHMYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepMOXUMHYECKUE YPAaBHEHUS.

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

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOpbl, BIUSIOMIME HA TMOJIOKEHUE XUMUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutnyeckas aucconuaius. CuwibHbIe W Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
menouHas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpollecchl OKHCIEHUS W BOCCTaHOBJICHWS.
Baxxneiiimue OKUCIUTENM W BOCCTAaHOBUTENU. METOa AJIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYSCKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPE/ICIICHHE
Cpeabl pPacTBOPOB C IMOMOIIBIO HHAWKATOPOB, M3YYCHUE BIUSHUS Pa3IUYHbBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB /.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DuU3HUeCcKue
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XMMHYCCKHE CBOMCTBA: PEaKIUU C
METAUIAMA UM  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

[amorensl. HaxokneHue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaliue
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coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOJYUYEHUS
rajoreHoB. [I[puymeHeHne rajJoreHoB U UX COCIMHEHU M.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBonopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCOThI. [IpuMeHeHune cepol U €€ COEAUHEHNIM.

Azor. Haxoxaenue B mpHupoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUALI. OKCUIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[pruMeHeHue azota
U €ro COeIMHECHUMN. A30THBIE YI0OpECHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToydeHUs, (puznueckue u
xumuueckue cBoicTtBa. dochuast u pochun. Oxcuasl ¢ocdopa, docdopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusnyeckue W XMMHUYECKHE CBOMCTBAa TMPOCTBIX BELIECTB, OOpPa30BaHHBIX
yrinepoaom. Oxcup yriepona(ll), oxcun yriepoma(lV), yronpHas kuciaora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIIOCOOBI TOJYYCHHUS, (PU3HUECKUE H
xumudeckue cpoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[Ipumenenue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cuCTeME XUMUYECKUX DIJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OoOmiue
¢usnueckre cBoCTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CniaBbl METAILIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmme  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm MmetamwioB. CrnocoObl 3alIUTHI OT
KOppO3UH.

O6mrast xapakrtepuctunka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuili u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel [lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaublUi: moJiydeHue, (QPU3NUecKue u
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XUMHUYECKHE CBOWCTBA, MPUMEHEHUE IMPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

AJIOMUHUN: TTOTydeHue, (U3NYECKre U XUMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEHH. AMQOTEpHbIE CBONCTBA OKCHAA H
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTawioB moOouHblx nonarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AIIEMEHTOB.

DuU3NYECKUE U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCUIbl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyyeHne u npuMeHEeHUe Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHul. OKCHUIbI,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHun. [lomyuenue n
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA ¥ TUAPOKCHUAA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [IpuMeHeHune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPALICHUIN:
U3ydeHre oO0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, xene3a, MarHus B
KHCJIOPOJE, M3YYEHHE KOJUIEKIMM «MeTambl W CIUIaBbl», B3aMMOJACHCTBUE
HIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHUE
BUJIEOMATEpUAIOB), B3aUMOJICICTBUE LIMHKA U JKEJi€3a C pacTBOpaMHU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIEC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPOJa
U KAaTHOHBbl METAJUIOB, B3aWMOJECHCTBHE THUIPOKCUIAOB AIOMHHUA W ILMHKA C
pacTBOpaMu KHCJIOT U ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a]1a4 [0 TEMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeioBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HaHWS W METOJOJIOTUA HAYYHOTO MCCIEIOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAKOUIEW CPEeAbl U €ro MOCIEACTBUSL.
Ponp xumuu B o0ecrieueHnn 3HEPreTuueckoil 0€30MacHOCTH.
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XuMHus U 340poBbe uenoBeka. JlekapctBeHHble cpexactsa. Ilpasuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XMMuu B pa3BUTUHA MEIULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBku. Ponb xumuu B
oOecreyeHuu NUIIeBoi 0€30MacHOCTH.

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

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIIME CTPOUTENbHBbIE MaTepHaibl (IIEMEHT,
OCeTOH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aiist 3nekTpoHuky. HanotexHonoruu.

PacuétHnie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MNpPUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA NPOAYKTAa pEaKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHHA, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mume ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiaccudUKaIus, NepUOIUNIHOCTh, HAOIIOJCHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHMp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIECTBO, TENO0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, WJICATBHBIM Tas3,
¢du3nyuecKre BEIMUNHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
Y MUKPOBJIEMEHTHI, OCJIKH, KUPbI, YTIEBOAbI, HYKIIEUHOBbIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,

PECYPCHI.
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TexHomorus: XumMu4eckas IMPOMBIIIIJICHHOCTb, MCTAJUIYPrusd, CTPOUTCIBbHLIC
MaTCpUaJIbI, CEJIBbCKOXO3SIMCTBECHHOE MMpOMU3BOACTBO, IMHIICBAA MPOMBIIIJICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IIPOMBIIIIJICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHUX
npemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHU
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHUsl BBIJIETEHBl CIEAYIOUIME COCTABJISIOLIME: OCO3HAHME
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE TpaBWJIaMM M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTHUYECKON J1EeITeNTbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MPOLEcCe peaau3aiud 00pa3oBaTENbHON N1EATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATENIBHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3TMYHBIX BUJIOB YICOHOU JAEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUSI XUMHUM, OCO3HAHUS TOr0, YTO JaHHbIE HAyKH €CTh pe3yjbTar
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE TMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (U3HUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIIKUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHS IPEAMETHBIX 3HaHUI IO XUMUH;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJITHON U COLMATILHOM CpEIbl;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeJlie, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHON M COLUATIBHOM
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHUs crnenudUKd XUMHUM KaK HayKd, OCO3HAaHUS €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUHU [UJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTIeYeHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BAaTh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.
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METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4yHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCAIbHbIE yueOHbIE ACHCTBHs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC yueOHBbIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OnpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIIMU BEIICCTB M
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHHUS;
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MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABATENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TIPOBEACHUSA
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh OOOCHOBAaHHBIN OTUET O MPOJIETaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WH(POpMAIMEH: MPUMEHITh MEXIpeAMeTHble ((U3udecKue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B XOJ€ AUAJIOTa U/ WU
JTUCKYCCHH, BBICKA3bIBATh W€, (GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMECH pPE3yJIbTaTOB MO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO UM COBMECTHO CO CBEPCTHUKAMU MPU BBIITOJIHEHUU
XUMHUYECKOTO KCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
o pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJACOBAHUS IMO3UIMN B
X0J1e 00CYXJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOK ITO3HABATEIHHYIO
IeSTeNLHOCTh, OMNpeaelsis e€ IeNu MW 3aJadd, KOHTPOJHMPOBATh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TIpeJylaraeMblii  alrOpUTM JIEHCTBUU TIpH
BBIMIOJIHEHUN YYE€OHBIX W UCCIIEOBATEIbCKUX 3a/ad, BBIOMpaTh HamOomee
3 PeKTUBHBIN C€MOCO0 MX pemeHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYCCKHX PEAKITHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 110 XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
10 OCBOCHUIO, MHTEPIIPETAIIMU M MPEoOpa30BaHUIO 3HAHUM, BUBI JESITEIbHOCTH
M0 MOJYYEHUI0 HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’Ke B PEabHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThbl MPEACTABIEHbI IO T0JaM
W3YUYECHUS.

10 KVIACC
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[IpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHaJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CPEJIE;

BIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alus aTOMHBIX OpOuWTajel, HWOH, MOJeKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
Ipymmna, paaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpalIE€HHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (TeoMeTpuyecKkas,
ONTHUYECKAas), HM30MEPHI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHuYeCcKue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3axkon J[. VM. MenneneeBa, Teopus CTPOSHHUS OpPTraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TPEBpalllCHHs] DHEPrUd TPHU XUMHYECKUX pPEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XHUMHH, MUPOBO33DEHUYECKHE 3HAHUS, JEKAIlUe B OCHOBE
NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3¢ ektol, opuentantsl | u Il pona);
(akTONOTrHYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMECHHI:
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UCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYI OPTraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKLUUN M PACKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKIMid  MOCPEJCTBOM  COCTABIICHMS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB IS WILTIOCTpALUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMUBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYecKMX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHMS JJIS OTAEJIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BELIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIUILEPHH,
ATWJICHIJIMKONb, (eHoJ, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, NTATbMUTHHOBAS KUCJIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIpPEH,
CTUPOJI U IpYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENENsATh BHUJA XUMHUYECKOM CBS3M B
OpPraHUYECKUX COEAMHEHHUSAX (KOBaJIEHTHAas W HOHHas CBSI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH [IOJIOXKEHUS TEOPUU CTPOEHUS
oprannyeckux BemiectB A. M. bytnepoBa i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX HpPEACTaBUTENEH PpazIUUHbIX
KJIaCCOB OPraHMYECKUX BEIECTB: aJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKaJIUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJbJECTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYKD  CBSI3b  MEXAY HHMH  YPaBHEHHUSAMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUA C€ HCHOJb30BAHUEM CTPYKTYpPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OpPraHMYeCKUX COETMHEHUHN OT
KpPaTHOCTH M THIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;
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c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chipbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE POYKTOB NEpepadoTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, PKCIIEPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C
MOHSATUSAMHM W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHWYECKOW XUMHUU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PaCUY€Thl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XUMHUYECKUX PEAKIIUNA C MCIOJIb30BAaHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAacUEThl MO HAXOXKICHUIO XUMUYECKOU
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3UIUH  DKOJOTMYECKON  0e30MacHOCTH  MOCHENCTBUS ~ OBITOBOM U
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIIOJIH30BATh MOTYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJYYEHHE M HW3YYEHHUE CBOWCTB OPraHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
O6e3omacHoro oOpamieHus ¢ BEIIeCTBAMU U JIA0OPATOPHBIM O00OPYIOBaHUEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B pasIU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOMI0IaTh MPaBHUJIa IKOJIOTHYECKH IIeIeCO00pa3HOTO MOBEACHUS B OBITY H
TPYJIOBOM JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKArOIIEH
MIPUPOJIHON CPEbl U TIOCTUKEHHUSI €€ YCTOMUHUBOTO Pa3BUTHS;
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OCO3HAaBaTh OMNACHOCTb TOKCHYECKOTO [EHCTBUSA Ha KHUBbIE OpPraHU3MBbI
onpeAenéHHbIX OPraHMYECKUX BEIECTB, MoHMMas cMblca nokazarens [1IJIK;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYILECTBIATH II€JICHANPABIECHHBIN MOUCK
XUMHYECKOM MH(POPMALIMK B PA3IMYHBIX UCTOUHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJJACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas M HeopraHuyeckas
XUMHS» OTPAKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJICHHM TPHUPOABI, O MECT€ M 3HAYCHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poyii B 00ECIEeYEeHUH YCTOWYHUBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYECKOM M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEJUILIMHBI, CO3/IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB JHEPTrUd, B OOECIEUYEHHM PAIIMOHAJIBLHOTO MPUPOJIONOIb30BaHUs, B
(opMUpOBaHUM MHUPOBO33pEHUS U OOILIEH KyJIbTypbl 4YeJlOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370pPOBBI0 M IPHUPOJIHOM

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINe TOHITHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOC H
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb  OKHCIICHHUS,
XUMHUYeCKas CBA3b (KOBaJieHTHAsl, WOHHAS, METa/UIMUecKas, BOJOpPOIHAs),
KpUCTAJTMYECKas peméTKa, XHUMHYECKas peakius, pPacTBOp, JJICKTPOJIHUTHI,
HEIJICKTPOJIUTBI, DJEKTPOJIUTHYCCKAS JUCCOIMAINMS, CTCIEHb JHUCCOIHAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW PeaKIMu, CKOPOCTh XUMHUUECKON peaKIui, XUMHUIECKOS PaBHOBECHC;
TEOPHH M 3aKOHBI (TEOpHS DJICKTPOJUTHYCCKON TUCCOIUMAIIUM, TEPHOIAYSCKUI
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAHECHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN S3bIK
XUMHUH, MHPOBO33PCHYCCKHE 3HAHUA, JICKAIIME B OCHOBE ITOHUMAaHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSAX; IIPSACTABIICHHS O MEXaHH3MaX XHUMHYCCKHX
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peakuuidi, TEPMOJAMHAMMYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKAHUs, O XMMHUYECKOM pPaBHOBECHM, PACTBOpPAX U JAUCHEPCHBIX CUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M O€30IacHOM
MCIIOJIb30BAaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NESATENbHOCTH  4YeJIOBeKa, OOMIMX  HAyYHbIX M[PUHLUUIAX  XHUMHYECKOIrO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHMIl: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOIIMUE MOHATHUS MPU
ONMKMCAHUKM HEOPTaHUUYECKUX BEIECTB U UX MPEBpaALICHUMN;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOJb30BaTh XMMHUYECKYIO CHUMBOJUKY JJIsi
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMMHUECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHYECKOW CBA3M M THUIA KPUCTAJIUIMYECKOW pemeéTku, OOMEHHBIH H
JOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCM(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA MO UX COCTABY, XUMHUUECKUE PEAKIIUU 10 PA3TUYHBIM IPU3HAKAM (YHCITY
U COCTaBy pEarupyroniux BeIIECTB, TEIIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeTNICHEHl OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOJUUYECKOTO 3aKoHa JI.
W. MenneneeBa u A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOLIYI0, O0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO NEPHOIOB
[leppuonnueckorn  cucremsl  JI.M.  MeHngeneeBa,  WCHONB3ysS  TMOHATHUSA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKUE  CBOMCTBAa  BEIIECTB  pa3MYHBIX  KJIACCOB,  IOJATBEPXKAAThH
CYLIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXJy HEOPraHMYECKUMHU BEUIECTBAMHU C
MOMOIIBIO YPAaBHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUNM;

c(OPMHUPOBAHHOCTh YMEHUS  PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKUUN MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX IMOJHBIX U
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

c(hOpPMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XWMHMUYECKOW peakIuu B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(akTOpOB, a TaKKe XapaKTep CMEIICHHUs] XMMHUYECKOT0 PABHOBECHS IO BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEeaKIluH,
JeXallue B OCHOBE NPOMBIIIJIEHHOTO TIOJY4YEHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOIMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX TPOU3BOJICTB; IIEJ€COO00PA3HOCTh
MPUMEHCHHS] HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIIGHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIIENOBAHNUN BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKON e TEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHU C
HNOHATUSMHU U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PAcTBOPE» U «MOJISIPHAs KOHLICHTPALUS»;
Macchl BElecTBa WM 00bEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKiuy; 3HA4YCeHHs] BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO0 AUCCOIMalMU; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJIa MNPOJAYKTA pPEaKUUH; OOBEMHBIX OTHOLICHUMN
ra3os;
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c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl pPAcTBOPOB BELIECTB C MOMOIIBIO HWHIWKATOPOB, H3YUYEHUE BIUSAHUA
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, pelieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, GOpMyIUpoBaTh I€Jb  KCCJEAOBAHUS, TNPEACTABIATh B
paznuuHoi (opMe pe3ynbTaThl PKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JIEHCTBHS Ha KUBBIE OPraHU3Mbl OMPEACIEHHBIX HEOPTaHMYECKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IIEJICHANPABICHHBIA IOUCK
XUMHYECKOW MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JUTepaTypa, CpeacTsa MaccoBoil nudopmanuu, UHTEpHET U apyrue), KpUTUUYECKU
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMaIIo, rnepepadaTbiBaTh €€ U UCI0JIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydueOHOM 3a1adeii.
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4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazgeny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J. 1. MenaeneeBa
19 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 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Pasznen 3. XumMus 4 :KU3Hb
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu
OPraHWYECKHUX COECTMHEHHUN

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

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopust cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. bytneposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEqUHEHNN

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

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU
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Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dbopmya, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl osTyueHus: ¥ IpUMEHEeHUe
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHpIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKkTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnyecKrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa
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CrniocoObl mosTyyeHus U pUMEHEHHE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 oTnpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CrniocoObl MosTyueHus U IpUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nosTyyeHus U NpUMEHEHUe
AJIKHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMMHMUYECKON PEaKINU

97 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110

TEMC
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28

ApeHbI: TOMOJIOTHYECKUH psifl, 001Ias
(dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOIiCTBa

29

XHWMHUYECKUE CBOMCTBA APEHOB: PEAKLUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
MIPUCOEAVNHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3o1a

31

OCOOEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

32

Pemenune pacu€THbIx 3a1a4 Ha
oTIpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHM4eCcKOro BelecTBa

33

CriocoObl mosTyueHus: U IpUMEHEHUe
apeHoB

34

I'enetnueckas cBI3b MCXKAY pa3IMdYHbIMU
Kj1acCaMu yrjii€Boa0opoa0oB

35

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peakmnuii. Cucremaruzaius u 00001IeHne
3HAHUHU II0 TEME

36

[Ipuponaustii ras. [lomytHsie HEDTIHBIE
rasbl

37

KaMmeHHBI# yrosib U MpOyKThl €ro
nepepaboTKu

38

HedT1b 1 cniocoOsl e€ nepepaboTKH.
[TpumeHeHHe NPOIYyKTOB NepepaboTKu
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HeTH

39

I'enetnueckas CBA3b MCKAY pa3IM4YHbIMUA
KjracCaMu yrijiieBoaopoaoB

40

["anorenonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLuu
3aMelleHus rajJjoreHa

41

JeWcTBue menoueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazaeny "YrneBoaoposr"

43

KonTponbnas pabora o teme
"Yraesomopoasr"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
¢du3nveckne CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEIECTbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIY4YCHUS U TPUMCECHCHUC
OJHOATOMHBIX CIIMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XUMUYECKUX CBOMCTB

48

MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3UYECKHE U XUMHUECKUE
CBOICTBA
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CrniocoObl mosryyeHus U NpUMEHEHNE

49 MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHOIa

51 XUMUYeCcKUe CBOMCTBA (heHOJIa

59 CriocoObl nostyueHus: U NIpUMEHEHNE
(dbenona
[IpakTnueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CnupTtsl U (heHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
AJBJIETHJIBI 1 KETOHBI: 3JICKTPOHHOE

55 CTPOCHHE KapOOHWIIBHOU TPYIIIIBL;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJTbICTU/IBI ¥ KETOHBI: (PH3HUECKHUE
CBOWMCTBA; pEAKIMH MTPUCOCTUHCHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJETUIOB U KETOHOB

58 CriocoOBbI MOTyYeHHsI aJTbICTHIOB U
KETOHOB
OIHOOCHOBHBIC MTPE/ICIIbHBIC KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYI

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX

KHUCJIOT, UX (I)I/I3I/I‘-ICCKI/IC CBOMCTBaA
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61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOWCTB MypaBbUHON
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

63

OCOoOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl osTyueHus: ¥ IpUMEHEeHUe
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe 3(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3aa4: 10 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTrO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue

SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

HK n
apOoHOBBIE KUCTOTHI. ClIOKHBIE (DU

70

XKupsl: ctpoenue, pusndeckue u
XMUMHUYECKHEe CBOMCTBA (THAPOIIU3)
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71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPpIKAIUX OCTATKH HCHIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moomee aevicreue. Iloasarue o
CUHTETUYECKHX MOIOIIUX CPEACTBAX

(CMC)

73

['eneTnveckas CBsI3b YriaeBOJOPOIOB U
KHCJIOPOJICOACPKAIUX OPraHMUYECKIX
BEILIECTB

74

Pacuérel o ypaBHEHUSIM XUMUYECKUX
peakuui

75

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110

TEME

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
Kiaccuukanuys yrieBo10B (MOHO-, TU- U
TOJIMCaxapy bl )

77

Momnocaxapuabl: puznyecKue CBOMCTBa U
HaxX0XJIeHHE B IPUPOJIE

78

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

79

[[I/ICEIXapI/II[LIZ caxapo3a, MaJIbTO3a U
nakro3a. Haxoxaenue B IIpUpoaC U
IIPUMCHCHHUEC TUCaAXaprua0B

80

HOHI/ICElXElpI/II[LIZ CTPOCHUC MAKPOMOJICKYII,

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC CBOﬁCTBa,
MNPHUMCHCHUC

81

[TousTue 06 HCKYCCTBCHHBIX BOJIOKHAX
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82

Pewrenne pacyeTHsIX 3aa4 Ha
OIIPEIECIICHUE J0JIM BBIXOA IIPOTYKTa
peakuuu OT TEOPETHYECKH BO3MOKHOIO

83

Cucremarusaius 1 00001IeHrE 3HAHUHT 110
pazueny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiye opraHudecKkme
coeMHEeHUSs"

85

AMuHBIL: K1accu(UKalus, CTpoeHUE
MOJIEKYJI, 001mast popmysia, H30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XUMUYECKUE CBOMCTBA aluPaTHUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMUMHYECKUX CBOMCTB aHUJIMHA

88

CriocoObI mosTyYeHHs 1 IPUMEHEHNE
annpaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U
nzoMepusi, pusnueckre CBONCTBA.
OTtnenbHBIC MTPEICTABUTENH O-
AMUHOKHCIIOT

90

XuMHJecKue cBolicTBa AMHMHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHrte3 n ruapoJin3 ICrTuaoB

91

benku kak mpupoHbIE TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcozlep>1<aume FeTCPOUUKINICCKUC
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COCAMHCHU. HyKJIeI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUEC U OouoJoruyeckas POJIb

94

[Ipaktudeckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A30TcoepKalue OpraHn4ecKue
coenuHeHus"

95

[IpaxTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacrio3HaBaHre OpraHMYECcKuX
coenuHeHni"

96

KonTponbnas paborta o teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJISIPHBIX COSMHEHUN 1
METO/JIbI UX CUHTE3a —II0JIUMEPHU3aLUs U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IlacTuKa

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYECKUE KayuyKku. Pe3nna

100

Bonokna: HaTypaJbHBIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMCPBI ClrICOuaJIbHOI'O
Ha3Ha4YCHUA

101

IIpaktuyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME
"Pacno3HaBaHuUe ILIACTMACC ¥ BOJIOKOH"

102

O0001IeHNE U CUCTEMATU3 AU
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HU3YUYCHHOI'O MaTcpuraia 1o TemMe

"BbicOKOMOJIEKYSIpHBIE COEIMHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaxririeckite u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
aneMeHT. M3oTormbl 04.09.2023
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIE YHCIIa 05.09.2023
3 Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S- 1
, p-, d-, f-a;memenThI) 07.09.2023
4 PacmipenienieHre 3JIeKTPOHOB MO ATOMHBIM 1
opOuTamsim 11.09.2023
DneKTpOHHbIE KOH(UTypalli aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 12.09.2023
COCTOSTHUU
5 DNeKTPOHHBIE KOH(UTYPALIUA HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh 14.09.2023
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cUCTeMa XMMHUYecKux >nemeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHeH 18.09.2023
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
IIPOCTBIX M CJIOKHBIX BEHIECTB 10 TpyIIaM 1 19.09.2023
nepuoam
9 CucremaTu3aius 1 0000IIeHre 3HAHUN TI0 1
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TEMC

21.09.2023

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

25.09.2023

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

26.09.2023

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

28.09.2023

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

02.10.2023

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

03.10.2023

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

05.10.2023

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

09.10.2023

17

Pemrenne 3ama4d ¢ UCIOIb30BAHUEM ITOHATHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

10.10.2023

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

12.10.2023

19

CI/ICTeMaTI/IBaI_[I/IH u 0606H_ICHI/IC 3HAHMUH 110
TEMC

16.10.2023
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20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”

17.10.2023

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHUYECKOW U OPraHNYeCKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

19.10.2023

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23.10.2023

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24.10.2023

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

26.10.2023

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

06.11.2023

26

[IpakTuueckast padota Ne 1 mo teme
"Bnustaue pa3nuaHbIX GaKToOpoB HA
CKOPOCTbh XUMHYECKON peakiuu"

07.11.2023

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

09.11.2023

28

IIpakTtuyeckas padora Ne 2 o reme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHYECKOT0 paBHOBeCcHA"

13.11.2023

29

QHCKTpOJ'H/ITI/ILIeCKaH AUucconuanusi.
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CunbHbIe U citabdble AIeKTposuThl. CTereHb
JMCCOLMAluU

14.11.2023

Honnoe npoussenenue Bojsl. Cpena

30 .B i

BOJIHBIX PacTBOPOB. BomopoaHbIi 16.11.2023

nokasarens (pH) pactBopa

I'mpponus coseit. Peaknuu, nporekaromue B
31

pacTBOpax dJIEKTPOJIUTOB 20.11.2023

[IpaxTnueckas padota Ne 3 o Teme
32 XuMHyeckue "peaKIII/II/I B pacTBOpax 91.11.2023

JJIEKTPOJIUTOB

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

.B i

33 peaknuu. BakHeWme OKUCIUTENH U 93.11.2023

BOCCTaHOBHTEITH
34 MeTto 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)

OanmaHca 27.11.2023
35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB

BEIIIECTB 28.11.2023
36 Pemenue 3aga4u pa3auvHbIX THIIOB

30.11.2023
37 Pemenue 3aga4u pa3auvHbIX THIIOB
04.12.2023

38 CucremaTu3zanus 1 00001IeHHe 3HAaHUN IO

TeMe "XUMHUYECKHE peakiuu' 05.12.2023
39 KontponpHas padoTa o teme "XuMuueckue

peakuun" 07.12.2023

[Tonmoxenue Hemeraos B [lepuoauueckoit
40 ..

CUCTEME XMMHYECKUX 3JIEMEHTOB /| 11.12.2023

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUS UX

50




aToMoB. ®u3nUYECKHe CBOMCTBA HEMETAIIJIOB

41

AnnoTponus HEMETaUIOB (Ha IpUMeEpe
KHCIIOpo/1a, cephbl, ocdopa u yriepoaa)

12.12.2023

42

Bonopon: nonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA. [ 'HIpubl

14.12.2023

43

I"anoreHsl: HAXOXK/IEHUE B IPUPOJIE,
CHOCOOBI OJyYeHUs], PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

18.12.2023

44

lNanorenoBonopoasl. Baxunenmue
KHCITIOPO/ICOAepIKAINe COSTMHEHUS
raJloreHoOB

19.12.2023

45

JlaGopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI
IIOJIYYCHHA IaJIOrCHOB. HpI/IMeHeHI/Ie
TraJJOT€HOB U UX COCIUHEHUN

21.12.2023

46

[Ipaktrueckas padota Ne 4. Permenue
9KCIEPUMEHTAJIbHBIX 33124 10 TEME
"T"anorensr"

25.12.2023

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,

(1)1/[3I/I‘I€CKI/IG 1 XuMH4deckue cBorctBa. O30H.

HpI/IMCHeHI/Ie KHCJIOpOJa 1 O30HA

26.12.2023

48

OKCcHIBI U TIEPOKCHUIBI

28.12.2023

49

Pemenue 3amgau Pa3JIMIHbIX TUIIOB

50

Cepa: HaxOXJeHHE B PUPOJIE, CIIOCOOBI
MoJTyueHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBa

51

CepoBoniopos, cyabhubl

51




52

Kucnopozacoaep:xariye coeAMHEHUS CEPHI.
OCoOEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

[Ipaktuyeckas padora Ne 5. Pemenue
JKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa u
e€ coequHeHus"

54

A30T: HaX0Xk/I€HUE B IPUPOJIE, CTIOCOOBI
MoJyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPU/IBI

55

Kucnoponaconepsxaiue coenuHeHHS a30Ta.
Oc00EHHOCTH CBOMCTB a30THOM KHUCIIOTHI

56

[IpumeHeHue a30Ta U €ro COeTMHEHUI.
A30THBIE y10OpEeHUS

57

®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI
MOJTy4eHHS, GU3MUECKHUE U XUMUYCCKHE
cBoiictBa. ®ochumsr u Gochun

58

Oxkcunpl hochopa, pochopcoaepxariue
kucioThl. Cosmu pochopHOI KUCTOTHI

59

[Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUS

60

[Ipaktuueckas padota Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhochop u ux coenuHeHU"

61

Yrieposa: HaX0XKACHHUE B IPUPOJIC,
AJUTOTPOITHBIC MOTU(PUKALINH; PUHICCKUE 1
XUMUYECKUE CBOWCTBA, IPUMEHEHHE

62

Oxcup yriepoaa(ll), okenna yrnepoma(1V),
yroJibHAasi KUCIIOTa U €€ COMH

63

Pemenue 3amau Pa3JINYHBIX TUIIOB
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Kpemuuii: HaxoxJIeHUE B IPUPO/IE, CIIOCOOBI

64 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CWJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.
Crexio, €ro noyy4eHue, BUbl CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX THIIOB

68 CucremaTtu3zanus 1 000011eHHEe 3HaHUH IO
teme "Hemeranmsr"

69 KoHuTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
[Tonoxenue metamios B [lepuoanueckoit

71 CUCTEME XMMHUYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

7 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHUKE

73 CmuiaBsl MeTaiioB. Koppo3us meramios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DIEKTPOXUMHUYECKUH Psijl HAIPSHKEHUM

75 MeTaiioB. OO01Ire crnocoObl MOTyYSHHS
METaJJIOB
OOmas xapakTepucTuka MetayuioB |A-

76 rpynns! [leproauueckoit cucTeMbl

XUMHUYECKHUX IEMEHTOB. HaTpuit n kanuit:
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noJtyueHue, GPU3NIECKUE M XUMUICCKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEOIUHEHUN

77

O6mas xapakrepuctuka metayioB |HA-
rpymibl [leproandeckon cucTeMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIbIIMI: TIoJTydeHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI AIFOMUHUS, UX
IIPUMCHECHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEMeE
"Metauibl I1aBHBIX OATpynm"”

83

OO11as XxapakTepuCcTUKA METaNIOB
no6ounsIx noarpynn (b-rpymm)
[eproandeckoi CHCTEMbI XUMHUYECKUX
AJIEMEHTOB

84

du3znyecKue U XUuMHUYECKHE CBOMCTBA XpomMma
n €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuernmne coenMHEHNsI Maprasia.
[Iepmanranar kanus, €ero OKUCIUTEIbHbIE
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CBOICTBa

duznueckue 1 XUMUYECKUE CBOUCTBA

86 xenesa u ero coeaunenuil. [lomydenue u
IIPUMEHEHHE CIUIABOB JKeje3a

87 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEAU
" €€ COCTMHEHUH, UX IPUMEHEHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA IIMHKA

88 Y €T0 COeTMHEHUH, UX IPHUMEHEHHE.
I'iapoKCOKOMIUIEKCH IMHKA
[IpakTueckas padota Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"MeTasibl TOOOYHBIX MOATPYHH"”

90 Pemenue 3a1a4 pa3mmyHBIX THIIOB

o1 O06o01enre U cucTeMaTru3alus H3y4eHHOTO
Marepuana no teme "Metamibl"

92 KontponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKILHsI OIHO0K
Ponp xumun B oGecrieueHuu yCTOMYUBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre 0
Hay4YHBIX METOJIaX UCCIICJOBAaHUS BEIIECTB
HayuHnble npuHIUIBI OpraHU3aIiu

95 XMUMHUYECKOTO MTPOU3BOICTBA.
[IpomplInuieHHbIE CIOCOOBI TOTYYCHHUS
BKHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH

CpCAbl U €ro NOCJICACTBUA
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XHMHUS U 310pPOBbE YEIOBEKA.

97 1
JlexapcTBEHHBIE CpEACTBA

98 Xumug iy, Poab xumun B o0ecrieueHnu 1
MUIIEBOM 0E30IIaCHOCTH

99 KocMmernueckue u mapproMepHBIE CpeCTBa. 1
BrerToBas xumus
XHMHS B CTPOUTENBCTBE. BakHeimne

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

101 XuMHS B CEITbCKOM XO3SMCTBE. 1
Opranndeckre 1 MUHEPAJIbHBIE YI0OpeHUs

102 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

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

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH

A.H., Axunonepnoe obmectBo «M3aarenbctBo «IIpocsemnienue

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

I[HOKO
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