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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpamMMBI CPEIIHEro o01ero
obpazoBanusi(POIl COO), npencraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBanus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepauuy, peamu3yIOIIUX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKeHU «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
Oepnepanuu Ha niepuoj, 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSIT Ha YPOBHE YIUNIYOJIEHHOTO H3Yy4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamumxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBUSX U hepeHITMPOBAHHOTO,
npoduiabHOro OOydYeHHUs, MPHU3BAHO O0OecIeuuTh 001e00pa3oBaTebHYI0 U
OOIIEKYIbTYpHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
POJOJDKEHHS 00y4YeHUsI B OpraHu3alusx IpodeccHoHanbHOTO o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B mnporpamme no XumMuu Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIATaIOLIMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIE€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMON MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOoTopoil oOecreynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOl CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUYaAIOIIUXCS CPEIACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeeseHue: TPUHIIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO CONEPKATCIBHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYJarommxcsi B
paMKax HTOrOoBOW arrectaliud B (OpME €AUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJaE€HHOTO U3YYEHUSI XUMUU:



e YCTAaHAaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YyeHUsT B paMKaxX OTAENbHBIX mpoduieii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3ziesiaM Kypca;

e JAET IMpUMEpPHOE pachpeiejieHue y4yeOHOro BpPEeMEHHU, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TIpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHHs, COICPKATEIBHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX  PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbl CpEIHETO oO1ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBHI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IMPOrpamMMme MO XHUMHUH IMPEIyCMOTpEHa
IPEEeMCTBEHHOCTh € OOy4Ye€HHWEM XWUMHUHU Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a mTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKAHHS Y4EOHOTrO MpeaMeTra
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JAOJKHA OMNPENEsAThCS B COOTBETCTBUMU C HANPABJICHHEM KOHKPETHOIO
npoduist 00ydeHus.

B coorBerctBUM ¢ KoHuentyajabHbiMU nosiokeHusMu DPI'OC COO o
Ha3HAYCHUH MPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEMeE
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3zoBaHMUs
XUMHUSI Ha YPOBHE YINIYOJEHHOIO U3Yy4YeHHUsI HaNpaBieH Ha pean3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTalOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsi B paMKax M3yuyeHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3AIMSIX CpeIHEro npogecCHoHaIbHOrO
oOpa3zoBanusi. B 5Toi CBsI3u u3ydyeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclUIMpeHue U  YIrIyOJIeHHEe TEOpEeTHYEeCKOW U
PAKTUYECKON MOJTOTOBKU OOYYarOMIMXCsl, BEIOPABIIMX OMPECIEHHBIN MPOPHIIb
0oOy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIIEAYIONIEr0 MOIyUYeHUs XUMHUUECKOTO
00pa3oBaHus B OpraHU3aluax MpodeccuoHanibHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oO0IIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOILIEMHTEIUICKTYa IbHBIX YMEHUM, YMEHUI palMOHAIM3alMi Y4eOHOrO TpyJa U
0000MIEHHBIX  CIOCOOOB  JIESITENIBHOCTH, HMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu mpeaMera «XUMHUsS» Ha YpPOBHE YIiyOnEHHOIO U3y4eHUs
ABIAIOTCS  yrinyOnéHHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumusi». [Ipu onpeneneHuu moaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IporpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUYeHUs IpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUN U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTEMaA
3HAHUW II0JIy4aeT OIpPEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Ooyiblinii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX M CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIUPEHUS U YIIIyOJIeHHUs
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX
IPOTEKAHUsI PEAKIN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONW KUHETUKU
U TepMmoauHamuKku. M3ydenue mnepuogumueckoro 3akoHa u Ilepuommueckoit
CUCTEMBI ~ XMMMUYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHUU aromMa. XMUMHUYECKas CBSI3b
OOBACHSETCS C TOUKU 3PEHMS DHEPIrETUUECKUX U3MEHEHUH IIpU €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB €€ oOpazoBaHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHN 00
AIIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU IPU PAaCCMOTPEHHU PEAKLIMOHHOW CIIOCOOHOCTH
COEIMHEHU yaenseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX peaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AaHUE KypcOB XHUMHUU
yIIyOJIEHHOTO YPOBHS M3YYEHHMS JUUIsl KJIACCOB OINPEIeIEHHOTO poduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHUH K o0meil cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-Pu3ndeckoro mpoduis 0osbiioe
3HaueHue OyJIyT UMETh 3JIEMEHTHl Y4eOHOro marepuaia no obmei xumuu. Ilpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akLeHT OyneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3MKE: aTOMHO-
MOJICKYJISIpHAasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMUKH, IJIEKTPOIU3d, IMPEACTABICHUSA O
CTPOECHHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAEpKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosioruyeckoro npoduist 60BN yACIbHBIN BeC OyJIeT MMETh OpraHuyYecKas
xumus. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXKHOCTb A Oosee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alud — KIETKH  Kak
OMOJIOTHUECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbL, OEJNKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKAaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, AbIXaHUS, MUIICBAPEHUSI.

B mnane ¢QopmupoBaHus OCHOB Hay4dHOTO MHUPOBO33PEHHUS, OCBOCHHS
oOLIeHaYYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 IPUMEHEHHNS HayYHbIX
3HAaHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXKMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnacteit «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEPATypay.

ITpu wu3yyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeIHEro obiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jaueii MepBOCTENICHHON 3HAYMMOCTH SIBISieTCSl (POpMHUpOBAHHE OCHOB
HAyKM XHMHU Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YriayOJnEHHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearoJiaract
peanu3annio TaKuX LeJe, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHpA,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBIICHUW IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled ponu B oOecledeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
IKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalroOHAILHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUH
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl UE€IOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBJIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB MU TEOPUH XHMHH, COBPEMEHHBIX IIPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XMUMWUYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00muX
HAyYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HaHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOUEBBIX HJEH M MPOOJeM COBPEMEHHOW XWUMUH, JIi OOBSICHECHUS U
IIPOTHO3HPOBAHMS SIBJICHUN, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKAa, CBS3aHHON C
XMUMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yraIyOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METOJaxX  IO3HaHWS,
HCOOXOMUMBIX JJIsi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUCCKUX SIBIICHUHM, HMMEIOUIMX MECTO B
IIPHUPOJIC, B IPAKTUYECKOU JIEATEITPHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero o0Iiero oOpa3oBaHHs MPH U3YYEHUU
npeamera «XUMHs» Ha  yrayOlI€HHOM YpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LUEeNH U 33/1a49H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEIOBAHUM B XUMHUH, (POpPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE YCBOCHHUS
00IICUYCTIOBEUECCKHUX LICHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX NHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIBLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpPa30BAaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHaTBHON U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOM NESITCIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uK OPraHu4EeCKUX COEIUHEHUI.

DJNEeKTPOHHOE CTPOEHHWE aToMa YIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHMYECKUX COEOUHEHMUSX. Tumel TUOpUAM3aUMU  aTOMHBIX —OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JOHOPHO-
aKuenTopHbI). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3H.
OnuHapHasi, JBOMHAs U TpoiHasa cBsA3b. CrOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOOHOM panukane, Hykieopuiae u
aneKTpodue.

Teopus cTpoeHMsi opraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble M CTPYKTYpHbIE  (POPMYJIBL.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHasi,
ckenmerHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBienne o kinaccupukauuum opraHndeckux BemiecTB. [lonstue o
¢yHKIMOHaNbHOU rpynmne. ['omosnorus. I'omonoruueckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHOCTH W KiIacCU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPH HArpeBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj ajkaHoB, o0mas (GopMmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJIKAHOB, Sp°-
ruOpuan3aius aToOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XVWMHYECKHE CBOMCTBA QJKAaHOB: PEAKUHMH 3aMEUICHUs, W30MEpHU3aLHH,
JNErHIpUPOBaHMs, HUKIU3ALMY, IUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. OOmas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (LUKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOreKCaH) MUKIoaIKaHOB. CrocoObl MONyuyeHus u
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, odmias (popmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AIIKEHOB, Sp°-
ruOpuan3aysl aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKLMU IPUCOCAUHEHUS, 3aMELIEHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMEpHU3aUUu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbBIEC peakiy Ha JABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposanuvile). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsbKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHUE aJIKaIUueHOB.

Anxunbl. 'oMOJIOTrHYeCKHil psii aKMHOB, 001as popmyiia, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA AJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  [PUCOCIUHEHMS,  JUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCICHHs. KHCIIOTHRIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOTY4YEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTHdecKkue YrieBoJOpoabl (apeHbl). ['OMOJIOrMUecKuil psiJ apeHOB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIINU 3aMEeIleHUsI B OEH30JIbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENECH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWJIbHBIX pPAJUKaIOB, KapOOKCHUIHHOH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHiIl), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJIOTE€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMELIEHUs] TaJloT€éHa Ha THAPOKCOTpYIIy, HUTPOrpylly, LHUaHOTPYIIILY,
amMuHOrpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wwIENOoYn. B3auMoOIelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJIIOOPTaHUYECKUX COCTUHEHMSIX. Hcnonp3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U IIpU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX IMPEBpallCHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3INYHBIX KiIaccoB (0OecHBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa I[E€pMaHIraHaTa Kajus, B3aUMOJACHCTBHE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja M BOJOpPOJAa B OPTraHWYECKUX BEIIECTBAX, IOJYYCHHE OSTUJICHA H
U3y4EHHUE €ro CBOMCTB, O3HaKoMmiieHHEe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUIACTMAcCC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJI€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOOB.

Kucsiopoacoaep:xaiye oprannyeckue coeiMHeHN .

[Ipenensuble oxHOaTOMHBIE CcHUPTh. CTpoeHHE MOJIeKyln (Ha TMpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil psn, oOwmas Qopmyrna, u30MeEpHUs,
HOMEHKJIaTypa U Kilaccuukanus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKIMUU 3aMELIEHUs, JACTUApATAIllUH, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU W  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiusi Ha OAHOATOMHBIE CIUPTHI. JlelficTBUE 3TaHOJIa U METAHOIIA
Ha opraHu3zM ueioBeka. CrocoObl NOJY4YEHUS] U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYypa U n3omepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoroaroMHple CIUPTBI — ATWJIEHIJIMKOIb WU IIMLEpUH. DU3ndecKue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUHU 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m denoBeka. C(CrnocoObl NOJy4YeHUS] U [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIIBI U
oenszonpHOTO sAapa. Pusmyeckue cBorcTBa (PeHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enona. KauecTtBennsie peakuuu Ha (eHos. TOKCHMYHOCTH (heHona.
Crioco0Ob!I osryueHus: U npuMeHenue gpenomna. GenondopmanpaeruaHas CMOIA.

KapOonunbHbIe COETUHEHHS — albJICTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Ipynnbl. ['OMoJIOTHYECKUE PsIIbl ANbJIETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTypa. PU3NYECKUE CBOMCTBA aJbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  aIBACTMAOB M  KETOHOB:  PEAKLHH
npucoeauHenns. OKHCIIEHHE albJIeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJICTUIBI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX IMpEAETIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKUUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsTHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMICTB HEMPEAENIbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCIHOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHUHOBAs, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyYEHUsI U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmast (gopmyna, uzoMepus u
HOMEHKJIATypa. DHU3NUECKHE M XHUMHUYECKHUE CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeNo4HOM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJIEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBooB. Kinaccudukanus yrineBosos (MOHO-, AU-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIUHU C yYACTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TrIOKO3bI, €€
3HAYECHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKMe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapusioB. Haxoxnenue B npupoze u npumeHeHue. [lonucaxapuasl: kpaxmadn,
[NIMKOTeH M 1esunoiio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmalla, IJIMKOT€Ha H
LEeUIIoNIo3bl.  PU3NYecKre CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: TMJIpOJIM3, KaueCTBCHHas PEAaKUUs C HOJOM. XUMHUYECKHE
CBOICTBa LIEJUIFOJIO3bI: THAPOJNU3, MoJydeHHue 3¢upoB neuitonosbl. [lonarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpALCHUN:
PacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaliusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C THUIPOKCHUIAOM
muammuacepeOpa(l) wu  rumpokcuaom  menu(Il)), peaknus rawmnepuHa
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJjia ¢ MOJIOM, PELICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBDY.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue M apoMaTHYECKHE; TIEepBUYHbIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwiMHA. KadecTBeHHBIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4CHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuIWHA U3
HUTPOOEH301a.

AmuHokucIOTEl. HoMeHnknaTypa u uzomepus. OTAENbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKMCIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJIUKOHACHCAINN, OOpa30BaHWE TMENTHIHONW CBS3U.
buosiornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OEJKOB NpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWE SKCHEPUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUE COCIUHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BbIicoKOMOJIEKYJISIPHbIE COCIUHEHMS.

OCHOBHBIE TOHSTUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNN, CPEIHSS MOJIEKYJISpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
NOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmarepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
noJIMdTUICHTEpePTaar). Y THiIn3anus u nepepadoTka MiacThka.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypanbpHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUUYECKHUE (KalpoH U JIaBCaH).

[Tonumepst CIEIUATBHOTO Ha3HAYCHMUS (Tedion, KeBJIap,
3IIEKTPONPOBOIALINE TOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBanue
IUTACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekynsspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JI€MEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (hOpMYJIBI OPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaKuuu W/ HUCXOAHBIX BEIIECTB, YCTAHOBJICHHWE CTPYKTYPHOH (QOpMYJIbI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB HWJIM CIIOCOOOB
MOJIyYeHUsI, ONpe/eNieHue JOJU BBIXOJA MPOJYKTa PEAKUUU OT TEOPETUYECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanms MeXnpeIMETHBIX CBA3EH IIPU NU3yYECHUH OPTaHUYECKOU XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATHH, TaKk W TOHATUM, MPUHATHIX B OTACJIBHBIX IpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATUA: SIBICHUE, HAYYHBINA (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJEHUE, H3MEpEHUeE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €IUHULBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,



doTrocuHTE3, IbIXaHWE, OEJKU, VYIJICBOIBI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TNPOIAYKTHI, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBILIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX siaep. XUMuUUecKkuid aiemeHT. M3oronsl. CTtpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYeCKUX 3JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNeKTpOHHBIC KOH(DHUTYypaIly aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIii MOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.1. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproaudeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IepuoAaM. 3HayeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XUMHUYECKasi CBsA3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBs3U: OOMEHHBIA W
JIOHOPHO-AKLENTOPHBIN. DHEPrus U IJIMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsizu. BogoponHas CBs3b.
MexMOoNIEKYJISIPHbIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COeANHEHU
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIHMHEHUM.
[loHATHE O KOOPAMHALMOHHOW XUMHH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOIO  CTPOCHMS.  THIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs KOHIIEHTPAIMH PaCcTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelennsie n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHM OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
HHEPrUU MPU XUMHUYECKUX peakuusiX. TermnoBble 3((PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKOH peaKInu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHbie peakuuu. Katanus u katanm3aTopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHOBecre. KoHcTaHnTa
XUMUYECKOr0 paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Dnektponutuueckas aucconanus. CuibHble U CJa0ble  3JIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpabHasd,
niesioyHas. Bomoponneiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
OkucnIuTEN, W BOCCTAHOBUTENb. [IpolECChl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHUCIUTENTM W BOCCTAHOBHUTENU. MeTOa 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIU3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lioKEHHE TEPOKCHIA BOJOPOJA B IMPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHe
Cpedbpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CuUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa n 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJIOTPOIUS HEMETAJUIOB (HAa IPUMEPE KUCIOPOJa, CEpPHI,
dbocdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIJaMH W HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpuisl.
TONIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crocoObl MONydeHUs, GU3NYECKUue U
XMMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHeWmme KUCIOPOACOAEPKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJTYyYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. @uU3NUecCKUe U XUMUUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUIBI.

Cepa. HaxoxzaeHnue B HOpUpoAe, CIOCOObI MOJYy4YeHUS, (PU3UUECKHE WU
xummudeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepbi(IV), oxcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CcepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COeTMHEHHM.

A3zor. HaxoxneHue B Tmpupojie, CHOCOObl MOJy4YeHHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE YTIOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UYECKUE M
xumuueckue cBorictBa. Dochuast u ¢pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yIoOpeHusI.

Yrinepon, HaxoXJAeHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOAUDHUKAIUU.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciotra u e
coJId. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIUHEHHM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3nuecKkue u
xummudeckue cporcta. Oxcupn kpemuus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro moJIydeHue, BUIbl CTEKIIA.

[Tonoxenne metamoB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBolicTBa MeTauioB. lIpuMmeHeHne MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN psAJ HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJLJIOB: TUAPOMETAILTYPTHS, MAPOMETAILTYPIus,
anektpometaiutyprusi. [lonsatue o xopposunm MetamioB. CHocoOBbI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeramioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHTOoB. Hartpwii w kanmuii: monydeHue, (Qusudeckue
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoaudeckolt CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMil: mosydeHue, (U3MYEecKue u
XUMUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.



ATIOMUHWI: TTOTy4YeHne, PU3ndecKkne 1 XUMUYECKUE CBOMCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coennHeHud. AmQoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTUKa MeTauioB 1MoOouHblx mnoarpynn  (b-rpymm)
[lepuonueckoi cuCTEMbl XUMUYECKUX 3JIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. Okcuabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTENbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

duznyeckrue M XUMHUYECKHME CBOWCTBAa MapraHiia M €ro COeAUHEHUH.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcubsl U conu xkeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUe Kene3a
U €ro CIUJIaBOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeanHenui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA LIMHKA, TUIPOKCOKOMIUIEKCHI IIMHKa. [I[puMeHenue
[MHKA U €r0 COSAMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpaICHUN:
u3ydeHue oOpaslioB HEMETAIOB, TOpeHHE cepbl, docdopa, xkene3a, MarHus B
KHUCIIOPOJIE, HM3Yy4YEHHE KOJUIEKIMN «MeTamibl M CIUIaBbl», B3aUMOJCHCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1eJ104Yeld, Ka4eCTBEHHbIE PEAKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHCIIOT W IIEJIOYEH, PElIeHHE IKCIIEPUMEHTAIbHBIX 3a7a4 M0 TeMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUN,
«MeTaipl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaX I[IO3HAaHUS W METOJOJIOTMH HAyYHOI'O MCCIIEJOBAHUS.
HayuHble NpUHIHKITBI OpraHU3alN XUMUYECKOT0 MPOU3BOACTBA. [IpoMblliieHHbIE
CIOCOOBI MOTYYEHUS BAKHEUININX BEIIECTB (HA MpUMEpEe TPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [IpomMbIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xumun B oGecriedeHuu 3HepreTHYecKoil 0€30MacHOCTH.

Xumusi W 310poBbe 4esioBeka. JlekapcTBeHHble cpenacta. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS THAIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Pons xumMuu B
obecreueHny MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 MCIHOJIb30BaHUSl IpenapaToB OBITOBOM XMMHH B IOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIIUE CTPOUTEbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CEILCKOM X03siiicTBe. OpraHn4ecKkue U MUHEpalbHbIe YI00pEHHUS.

CoBpeMEHHBIE KOHCTPYKLIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 35ekTpoHukyd. HanotexHonoruu.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIUU BEILECTB,
Macchl (00OBEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMU, €CIH OJIHO U3
BCIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B pPacTBOpEe, JOJIM BBIXOJAA MPOAYKTa PpPEAKLHUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanmzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  H3yYeHUH OOmed u
HEOPraHUYECKOM XMMHH B 11 Kilacce OCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, MPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usuka: Marepus, MHUKPOMHDP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KOcUcTeMa, onocdepa, MeTaboau3M, MaKpO-
U MUKPODJIEMEHTHI, O€JIKH, KUPbI, YTIEBObl, HYKICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIILIEHHOCTb, METAJULYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, IMHUILEBAsI MTPOMBIILICHHOCTD,
dbapmarneBTHUYECKAS MIPOMBIIIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKIOHWOHHBIX  MATCPHUAJIOB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpeaAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMucs POCCUUCKOW TpaXIaHCKOW HUIACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATMYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroHIMXcsi PYKOBOICTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMU U HOPMaMd T[OBEJICHHUS;, HaJIU4He
IPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD)»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OINBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAEeSTEIbHOCTU
oOyyJaroumxcs B polecce peajim3aiy o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD)»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpoliecce peanusaiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIIOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4€OHBIX W MMO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIAUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M IMPAKTUUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAyKHW €CThb pe3yJbTar
JUIMTCIIBHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeca M TII03HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M IOCIEIYIOIIEM
aHayM3e MHPOpPMAIMH O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHOH OTEYECTBEHHOU
XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHNS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbS:

NMOHMMAaHUS [EHHOCTEeH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYECKOMYy U
NCUXUYECKOMY 3/I0POBBIO;

coONIofeHHsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JAEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYAIbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTpEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BaTEIbCKOM
JESTEIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrHMX BHIAX
JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHIl Pa3TUIHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUY;

YBaXXEHHUS K TPYJLy, JIOASIM TPyia U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHAYAJIbHOH TPaeKTOPHUH
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCO00Pa3HOTO OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HH Ha 3eMIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa S3KOJOTHYECKHX MpoOJieM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPEeibl;



OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTHDKEHUHW XUMUU JUIA
peleHns BONpOCOB palMOHAIBHOTO IPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaAIOLIEH
IPUPOIHON cpelie, YMEHHsS IPOTrHO3UMPOBATh HEOJIArONpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBHUS NPEANPUHUMAEMBIX JICHUCTBAN U MPEIOTBPAILAT HX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEIIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUU(PUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeJCTaBICHUS 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
NO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJIeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTHM XMMHHM JJISI  COBPEMEHHOMU
UMBUJIM3AMK: B €€ T'yMAaHUCTUYECKOM HAIPaBJIECHHOCTH M Ba)XHOM pPOJU B
CO3aHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTYyphl, B PELUICHUH TJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CIIeUeHUN
YCIIOBUM YCHEHIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh
noJiy4aeMble 3HAHUS /Ui aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPY>KAIOIIEro Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUsX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pas3lIMyHBIX cepax MpoPpecCuoHAIbHON
NEATEIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeameTHble pe3yJIbTaTbl OCBOCHUS IPOTPAMMBI 110 XMMUH Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIIOYAIOT:

3HauuMble i (QOPMHUPOBAHMSI ~ MHPOBO33PEHHS  OOy4YarOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIUs, SIBJICHHE,
IPOLECC, CUCTEMA, HAYYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCajbHble yueOHbIC NEHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHAIEHOM
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYarOIIUXCs;
CHOCOOHOCTh 00yYaromuxcst MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJTbHBIMU
y4eOHBIMM  TIO3HABAaTEJIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IIeJIM JIeATeIbHOCTH, 3a/iaBas MapaMeTphl M KPUTEPUU WX
JOCTHKEHHS, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHHWU 3HAHWW MTPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICIIATh XapaKTEPHbIC MPU3HAKA TOHITHI W yCTaHABIMBATH MX B3aWMMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHHWS ¥ KPHUTEPUH JJIS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKUX PEaKIIN;

yCTaHABIMBATh MPUYMHHO-CICJICTBEHHBIE CBS3U MEXKIY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PpACCYXACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpHUBaEMBbIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yeMbIe B XUMHH CUMBOJUYCCKUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XHUMHUYECCKOU



peaknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIMpOBaTh MENU U 33141 UCCIICTOBAHMS, HCTIOIB30BaTh MMOCTABIICHHEIC
U CaMOCTOSATEIHHO C(OPMYJIIMPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI IS (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYEHHUYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyJIHpPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHHYECKOM HCCIeNOBAaTENbCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX uWH(OpManuu (Hay4IHO-
NOMyJsipHas JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUIOB U (Hopm
IIpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PAa3JIMYHBIC METOJNBI MPU MOUCKE U
oToope wuHOpPMAMK, HEOOXOAUMOW Uil BBIMOJHEHUS Y4eOHBIX 3ajad
onpeneEHHOro THUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMAaJIbHYIO  (OpMYy  TMpEIACTaBICHUS
uHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXKNpeaMeTHbIe (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ TUAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh HIeH, (DOPMYITHUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOMN 3a1a49H;

BBICTYIIaTh C TMpPE3CHTAIlMEH pe3y/IbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BBITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pPabOThI MO HMCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BEIISCTB, peaau3allii y9eOHOTO POeKTa, U (OPMYITHPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS ITO3HMIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISTH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii aJrOpuTM JEHCTBUH MpH
BBIMOJIHEHUH YYEOHBIX W HCCIENOBAaTEIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMONY4YEHHMsS HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHalM3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS IPOrpaMMbl 10 XUMUU Ha yIriyOJI€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iiero o0pa3oBaHMs BKIIIOYAIOT CHELMPUUECKHE
I y4eOHOTOo npeaMeTa « XUMHUsD HayYHbIC 3HAHUS, YMEHUSI U CIIOCOOBI JeHCTBHIA
110 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JCSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IMYHBIX Y4EOHBIX
CUTYalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM HPEAMETHBIE PE3YyJbTaThl IPEICTABIECHBI IO TOJaM
WU3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAUEHUH OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHUU YCTOHYMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEHICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON 0€30MMaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoHAIILHOTO
MPUPOONIOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUSI W OOIICH KyJIbTYpPhI
4eJloBeKa, a TakKe JKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIe OpOWTalM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIDHBIC COCAMHCHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalIeHUs] DHEPrUM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUW, MHUPOBO33PCHUECKHE 3HAHWS, JICKAITUE B OCHOBE
MOHUMAHUS MPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SIBIICHUA; MPECTABICHUS
0 MEXaHU3MaX XHMHUYECKUX pPEaKUui, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB M I'PYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbIi 3ddekTol, opueHTanThl [ u 11 pona);
(dbakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYEHWU U OE30MMacCHOM
WCITOJIb30BAHUU BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEeATEIbHOCTH  4eJOoBeKa, OOIMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOM3BOJICTBA (Ha MpUMEpPE MPOU3BOICTBA METAHOIIA, MEPEepadbOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC NMPU3HAKU TOHSITHH,
yCTaHABIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS TPH
OTIMCAaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYUIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUUid  MOCPEACTBOM  COCTaBJICHUSA
AJIIEKTPOHHOIO 0OajllaHca »ATUX peakluil, peakiil HOHHOro OOMeHa MyTEéM
COCTABJICHUS MX TMOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI,



U3rOTaBIMBATh MOJAEIIA MOJIEKYJ OPraHWYECKHX BEIIECTB ISl WILTIOCTPALUU
UX XUMHYECKOTIO U MMPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAAJICKHOCTh M3YYCHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEHHOMY
KJIAcCy/Tpynne COeAUHEHUH, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIEIbHBIX
NPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJYOJ, TVIMLEPUH,
ATWICHIJIMKOIb, (EeHON, (OopManbIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMAaJbMUTUHOBAS KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U IpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYEeCKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAas CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOATIKAHOB, AJIKEHOB, AJIKAJIUECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJOB, CIUPTOB, ajbJEIHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yrieBOAOB (MOHO-, AM- W TOJIMCAXapHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIIMX XHUMHUYECKUX PEAKLHMI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX IpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUH OT
KpPaTHOCTH U THIIa KOBAJIEHTHOW CBSI3U (G- U M-CBSA3M), B3aUMHOIO BJIMSHHS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOAOPOIHOTO
chipbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHHs — HAOJIOIEHNUHU, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs PUMEHSTH OCHOBHBbIE onepanuu
MBICJIIUTENILHON JESATENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHUE, 0000IleHue,



CHUCTEMAaTHU3AIUI0, BBISIBJICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMUU Il OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKUUU C HUCIOIb30BaHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
IPOJYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBAThH
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MmacHOCTH  TIOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoun
BEILIECTB, UCMOJIb30BATh MOJYYEHHBIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M IPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB U
KHCJIOPOJACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM IPABUII
0e30macHoro oOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh IEMh HWCCIACAOBAHUS, MPEACTABIATh B Pa3nudHON  (popme
pe3yabTaThl IKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1eCO00pa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJISX COXPAHEHHUSI CBOETO 3JI0POBBS, OKpYKalolleu
IIPUPOTHOM CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOI0 JCHCTBUS HAa KHUBbIE OpPraHU3MBbI
ONPENCIEHHBIX OPraHMYECKUX BEIIECTB, OHMMAas cMbIci noka3aress [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS! OPraHUYeCKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBJISATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B PAa3IMYHBbIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3aa49ei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmmas u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(OpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MATEpUAIHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE U 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTEeTHYCCKOW W THIICBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEW KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JO0POBBIO M MPHUPOTHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMma,

M30TOTIBI, AJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpuanM3aIus aTOMHBIX OpOuTanei, WOH,
MOJICKYJIa, BaJIEHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeTauIn4eckas, BOIOPOJIHA),
KpUCTA/UIMUECKasl PEIMIETKA, XUMUYCECKas PEaKIUs, pacTBOP, DJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJUTUYCCKAS JTUCCOIMAINS, CTETNeHb JJIUCCOILUAIINH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIb, TEIIOBOW d]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKIMK, XUMHYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TCOPHS DJICKTPOIMTHYCCKOW JTUCCOIUAIINN, TEPUOINYCCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAIICHHS] SHEPTUH TIPU XUMUYECKUX PEAKIINAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTB, 3aKOH JICUCTBYIOIMUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIGKAINIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJISIPHOM  yYPOBHSIX; TIPEICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peaknuii, TEPMOAMHAMUYECKUX W  KHUHETHYCCKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMHUYECKOM DPaBHOBECHH, PacTBOpPAaxX M AMCICPCHBIX CHCTEMaXx;
(baKTOJOTUYECKHUE CBEACHHS O CBOMCTBAX, COCTaBe, IMOJIYYECHUHW U 0OE30MaCHOM
WCITOJIb30BAHUU BAXKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETLHOCTH  YeJOBEeKa, OOMmMX  HAYYHBIX  NPUHIUIAX  XHMHAYECKOTO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMECHUM: BBISABIIATh XapaKTEPHBbIC NMPU3HAKU ITOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS TPH
OTIMCAaHUHU HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHHUSI HUCIOJIB30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJT BEMIECTB W  ypPaBHCHUH XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyo HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBS3M (KOBAJEHTHAas,
WOHHAs, METaUIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEHETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOM CBSI3M U TUMNA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh ~ YMEHUU:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTABY, XUMHYECKUE PEAKIIMHU IO PA3IUYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, WU3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTUMOCTH, YYaCTHIO Karajauszaropa |
JPYTHE); CAMOCTOSITEIbHO BHIOUpAaTh OCHOBAHUS M KPUTEPUHU TS KilacCu(UKaIMK
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJANYECKOr0 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl MOHSITUSI
(QHEPIreTHUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXKIEHHOE HHEPTETUYECKUE COCTOSIHHUS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB W HX
coeluHEeHUW 10 mnepuomaM u rpynmnaMm llepuoguueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKJYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
ITUX PEaKIUH; peakuuid HOHHOrO OOMEHa NYTEM COCTABJICHHUS HX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpE TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH MPOTECKAHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPreTUUYECKHX XapPaAKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pEaKIUd B 3aBUCUMOCTA OT Pa3JIUYHBIX
(bakToOpoOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeKAIKE B OCHOBE MPOMBIIIICHHOTO ITOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0IIMe Hay4yHbIe TMPUHIMIIBI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJICINPOBAHUE,
AKCTIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MIPU SKCIEPUMEHTATIBHOM UCCJIEJOBAHUU BEIIECTB
U s OOBSICHEHUS XHUMHUYECKUX SBJICHHH, HWMEIOIHUX MECTO B TMPUPOJE,
MIPAKTUYECKOM JIEATETBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUUA C
MOHSTUSAMHU U TIPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0o0Jiee 0CO3HAHHOTO TOHUMAHMS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHSATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUS;
Macchl BEIECTBAa WM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKkuuu; 3HAYEHUs] BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJMYECTBA BEIISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 UCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKICHNE KAYECTBEHHOTO COCTAaBa HEOPTAaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PAcTBOPOB BEIIECTB C MOMONIBIO HWHIMKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMU, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afad 1o Temam «Mertame»y u  «Hemeramis»y) ¢
coOJIroZiIeHneM MpaBui 0€301acHOro0 oOpaleHus C BelleCTBaMU U JIabOpaTOPHBIM
obopynoBanueMm, GOpPMYJIMpPOBATH 1I€JIb  HMCCJIEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3yabTaThl SKCIEPUMEHTa, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATh MPABIIIA MTOH30BAHUS XUMUUYECKON
nocyzol u jabopaTopHbIM O0OpYyJOBaHWEM, OOpaIlleHUs C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIEeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOTHOU
Cpenbl U JIOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHsA, OCO3HABATH OMNACHOCTH
TOKCHUYECKOI'0 JICUCTBUSL HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazareis [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B Pa3UYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JaUTepaTypa, CpelicTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, mepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrposeupie  Tpakriteckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Paszgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OpraHuYeCcKuX coenruHeHut A. M. 9 0 0
byrneposa
Hroro no paszneny 9
Paszaea 2. YrieBoaopoabl
)1 [IpenenbHbIe YriIeBOAOPOIbI — ANKAHBI, 5 0 0
LUKJIOATKAHbI
29 HenpenenbHble yrieBogopoibl: alKeHBI, 13 0 |
aJIKaIMEHBbI, ATKUHbI
2.3 ApomaTHu4ecKue yrieBoa0pOo bl (apeHbl) 8 0 0
54 [IpupoiHbIE UCTOUYHUKH YTJIEBOJOPOIOB U UX 3 0 0
nepepaboTka
2.5 ["anoreHnpon3BOIHEIE YTIIEBOIOPOIOB 5 1 0
Uroro no pazaeny 34
Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust
3.1 Cnuptel. Genon 11 0 1
10 KapOoHuibHble COeMHEHMS: allbJIETU/IbI U )1 0 |
keToHbl. KapboHoBbIe KucaoThl. Cl0KHBIS




3¢upsl. Kupst

3.3 VYrneBoanl 9

Hroro no pazneny 41

Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHeHUst

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 12

Hroro no pazneny 12

Paspnen 5. BeicokoMoJIeKy I pHbIE COeIHHEHUSA

5.1 BricokoMoneKysipHbIE COETUHEHUS 6

Htoro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB U TeM nudpoBbie
Ne i/l P Konrpoabnsie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbBI XUMUH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9 0 0
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT00Opasue 1 ) 0
BEIIIECTB
1.3 XUMUYECKUE PEaKIuu 19 1 3
Hroro no paszneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemeramisl 31 1
2.2 MeTtamsl 23 1 2
Uroro no pazaeny 54
Pa3zgen 3. Xumus 1 ;Ku3HbL
31 Metoabl o3HaHUS B XUMUH. XUMHUA U 9 0 0
JKU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IVTAHUPOBAHUE

10 KITACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
/i Tema ypoka Beero Koutpoabsnbie IIpakTuueckue falsyqennﬂ :)lﬁlt)l;l;osaTeanue
padoThbI padoTsI pecypesI
TeopeTnyeckre OCHOBBI OpraHUYECKON

1 xumuu (8 gacos). [Ipenmer u 3HaUeHUE 1 0 0 Bubnunoteka LIOK
OpraHUYECKON XUMUH, IPEICTABICHUE O PaLW
MHOT000pa3HH OPraHNYECKUX COSTMHEHUN
DIIEKTPOHHOE CTpOGHI/.I‘e aToma yriepoja Bu6noTexa LIOK

2 (ocHOBHOE 1 BO30YKIEHHOE COCTOSIHUS). 1 0 0 P
BasieHTHBIE BOBMOYKHOCTH aTOMa yIiiepoaa

Bubnnoteka LLIOK

3 BanenTHble cocTOsSIHUS aTOMa yriiepoja. 1 0 0 P3LL
XuUMH4YECKas CBA3b B OPraHUYECKHUX

4 coeTMHEHUSX. MexaHn3Mbl 00pa3oBaHUs 1 0 0 Bubnnoteka LIOK
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa PaLWW
CBsI3eM

5 Teopust cTpoeHUs OPraHUuYECKUX 1 0 0 Bubnnorteka LLOK
coequuennit A. M. bytineposa P3LL
Buns! nzomepun: CTpykTypHas,

6 IIPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 1 0 0 Bubnunoteka LIOK
3¢ (deKTh B MOJIEKYIaX OPraHUYeCKuX PaLU
COCTMHEHUN

7 [IpencraBnenue o knaccuukanuu u 1 0 0 Bubnnoteka LIOK

cucremarnyeckas Homenkinatypa (IUPAC)

PoLWW




OpTraHU4YCCKUX BCILICCTB

Knaccudukanus peakiyii B opraHu4ecKoi

Bubnnoteka LLOK

IIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII.

8 XUMHAA PoLWW

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
Bubnnoteka LLOK

9 teme "TeopeTnueckrue OCHOBBI P3LL
OpraHNYEeCKON XUMuu'".

VYrneBonoposl (35 yacoB). AJIKaHBI:

10 TOMOJIOTHYECKHH psajl, oOmas hopmyia, Bubnnoteka LIOK
HOMEHKJIaTypa U U30MEPHUS, DJIIEKTPOHHOE U PaLW
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII

11 dusnyeckrue U XUMHUYECKHUE CBOMCTBA Bubnnoteka LLOK
aJIKaHOB PoOLL

12 Haxoxnenne ankanoB B mpupoze. CriocoObl Bubnunoteka LLIOK
MNOJy4YCHHUS U IPUMCHCHHUE aJIKAaHOB PaLlW
[{uxnoankansl: obmas hopmyia,

13 HOMEHKJIaTypa U U30MepHs, 0OCOOCHHOCTH Bubnnoteka LLOK
CTPOCHHUSI 1 XUMUUYECKHX CBOMCTB, CITOCOOBI PaLWW
MOJIy4EHUS] U TPUMEHEHUE
Pewenne pacu€THbIX 3aa4 HA
orpezesieHue MOJIEKYIIpHOU HopMyIIbI
OpPraHUYECKOI0 BEIIECTBA I10 MACCOBBIM

Bubnnoteka LLIOK

14 JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B €TI0 P3LL
cocras. Cucremarnzanus 1 00001eHE
3HaHui 1o TeMe "[IpenenbHble
YTII€BOIOPOABI".

AJKEHBI: TOMOJIOTHUECKHH psiI, 001Ias
Bubnnoteka LLIOK
15 dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U

PaLl




CtpyKTypHas ¥ LIUC-TPAaHC-U30MEPUS
AJIKCHOB

duznueckre 1 XUMUYECKHE CBONCTBA

Bubnnoteka LLOK

16
ankeHoB. [IpaBuino MapkoBHUKOBa P3LWL
17 CriocoObI TTOTydeHUsT U TPUMEHEHNE Bubnnoteka LIOK
aJIKEHOB Pall
[IpakTuueckas padora Ne 1 o reme
" Bubnunoteka LLOK
18 [TonydyeHue sTUIEHA U U3YYEHUE ET0 P3LL
cBoicTB". MucTpyKkTaxk mo Th.
Pewenne pacu€THbIX 3aa4 HA
. Bubnunoteka LLOK
19 OTIpeieIeHUuE MOJICKYJIIPHON (OPMYIIBI P
OpPraHUYECKOI0 BEIECTBA
AnKanueHbl: CONPSHKEHHBIE,
Bubnnoteka LLIOK
20 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE. P3LL
OCOOEHHOCTH 3NIEKTPOHHOTO CTPOCHHS
71 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX Bubnmnoteka LLIOK
JUEHOB Pall
2 Crioco0bI nostyueHust 1 NpUMEHEeHHe Bubnnoteka LLOK
aJIKaJINCHOB PaLlW
AJKUHBI: TOMOJIOTUYECKHH PsiJl, 001as
23 dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U Bubnunoteka LIOK
OPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII, PaL
¢u3nueckue CBOMCTBA
. Bubnumoteka LLOK
24 XHUMHUYECKUE CBOMCTBA aJIKMHOB
PoLWW
25 Crioco6bI nostyueHus 1 NpUMEHEeHHE Bubnnoteka LIOK
AJIKHHOB POLL
26 Pemenue 3aga4: pacy€Thl MO0 ypaBHEHUIO Bubnmoteka LLIOK




XAMHYECKOW peaKkun

PoLWW

Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110

Bubnnoteka LLOK

27 TeMe "AJIKCHBI, AIKaIMCHEI, aJIKUHBI". PaLWW
ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyina, HOMEHKJIaTypa. DJIEKTPOHHOE U Bu6nvoTexa LIOK
28 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT P3LL
OceH301a U TOJTyoa, uX (PU3UIECKUe
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH Bubnmnoteka LLOK
3aMEIICHUA PO
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
Bubnunoteka LLOK
30 MPUCOEIUHEHMS], OKHCIIEHHE TOMOJIOTOB P31l
OeHzona
31 Oco0EHHOCTH XUMHUYECKUX CBOMCTB Bubnnoteka LLIOK
CTHUpOJIa PoLWW
Pemenue pacu€THbix 3a1a4 Ha
. Bubnnoteka LLIOK
32 oTIpeieJICHUE MOJICKYJIIPHOI (hOPMYITBI P3LL
OpPraHWYECKOI0 BEIECTBA
33 Crioco0bI nostyueHus 1 IpUMEHEeHHE Bubnnoteka LLOK
apeHOB PaLWW
34 I'eneTndeckas CBA3b MEKY pa3INYHbIMU Bubnnoteka LIOK
KJlaccaMM YTJICBOJOPOJIOB PaL
Pacuérel no ypaBHEHUAM XUMHUYECKHUX
. Bubnnoteka LLIOK
35 peakmuii. CucreMarusanus u 0000IeHIE P
3HaHUM 1o TeMe "YTIeBo0poab".
36 [Tpupoansriii ra3. [lonmyTHeie HEPTIHBIC Bubnmnoteka LLOK
ra3el PaLl
37 KameHHbI#1 yrosib 1 NpoyKThl €ro Bubnuoteka LIOK




nepepaboTKu

PoLWW

Hedts 1 ciocoOs1 €€ mepepaboTKu.

Bubnnoteka LLOK

38 [TpumeneHne TpoayKTOB MepepadoTKu P3LL
HeTH
["asoreHonpon3BOIHBIE YIIIEBOIOPOIOB: Bu6nvoTexa LIOK
39 3JIEKTPOHHOE CTPOCHHE; PEaKIUU P3LL
3aMEILEeHUs rajJoreHa
JleWicTBue 1menouei Ha ) Bu6nvoTexa LIOK
40 rajoreHnpoun3BoiHbIe. B3anmonaeiicTeue P3LL
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUTHKOM
Bubnunoteka LLOK
41 Pemenue 3agau no teme "YrieBomopoasi'. P3LL
4 CucreMaru3anus 1 0000IeHNe 3HAHUI 110 Bubnunoteka LIOK
pazneny "YriaeBogopoasr" P
13 KonTtponsHas padora Nel mo teme Bubnunoteka LIOK
"VYrneBonopoasr" P3LL
Kucnopoaconepxaiiyie OpraHu4ecKue
coenuaeHus (41 gac). [IpenensHbie
44 OJHOATOMHBIE CITUPTHI: TOMOJIOTUYECKU I Bubnnoteka LIOK
psn, obmas hopMyIa, CTpOSHHE MOJICKYI, P3LU
U30MepHsi, HOMEHKJIATypa, Kiaccuukaus,
¢u3nueckue CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX Bubnmoteka LOK
OJJHOATOMHLIX CITUPTOB PO
46 Crioco0bI nostyueHus 1 IpuMEHEeHHE Bubnnoteka LLOK
OJJHOATOMHLIX CITUPTOB PO
47 [IpocTeie 3¢hupbl: HOMEHKIATYypa U Bubnnoteka LIOK

U30MepHsi, 0COOCHHOCTU (PU3UYECKUX U

PoLWW




XUMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIMPTHBI: 3TUJIICHTJIIUKOJIb U

Bubnnoteka LLOK

48 IIIMIEPUH, UX (pU3nYecKre U XUMUYECKHE P3LL
CBOHCTBA

49 CriocoObI TTOTydeHUsT U TPUMEHEHNE Bubnnoteka LIOK
MHOI'0OQTOMHBIX CIIUPTOB PaLWW

50 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYecKHe Bubnnoteka LLOK
cBoiicTBa. TOKCHYHOCTH (heHoIa PO

. Bubnunoteka LLOK

51 XuMu4ecKkue cBorcTBa (eHola

PoLW

57 CriocoObI nostyueHus 1 IpuMEHEeHHE Bubnnoteka LIOK
denona PILU
[TpakTuueckas padota Ne 2. Pemenue

Bubnnoteka LLIOK

53 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME P3LL
"Cruptel 1 ¢penonst" . MacTpykTax mo Th.

54 Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110 Bubnnoteka LLOK
teme "CrnupThl, mpocThie d3¢upsl, peHomb". PO
Anbaeruipl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpOEHUE KapOOHMIBHOM IPYIIIbI, Bubnnoteka LLOK
TOMOJIOTHYECKHUE psibl, 00mIast popmyina, PaLL
M30MEpUA U HOMEHKIIaTypa

56 ANbIeruapl ¥ KeTOHBI: (PU3NYECKUe Bubnnoteka LIOK
CBOMCTBA; peakLK [IPUCOCIUHEHUS PaLl

57 Peaknmn oxkuciaeHns 1 KaueCTBEHHEBIE Bubnumoteka LLOK
peakuuu anbIerua0B U KETOHOB PaLWW

53 CriocoObI MOTyYeHUS aTbJACTHAOB U Bubnunoteka LLOK
KETOHOB PaLl

59 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE Bubaunorteka LIOK




KHUCIIOTBI, 0COOEHHOCTHU CTPOSHUS MX
MOJIEKYII

PoLWW

N3omepus 1 HOMEHKIIATypa KapOOHOBBIX

Bubnnoteka LLOK

60 KUCJIOT, UX (PU3UYECKHE CBOMCTBA PaLU
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX Bubnnoteka LOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT PaLWW
OcoOeHHOCTH CBOWCTB MypaBbUHOM
Bubnanoteka LLOK
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX P
KHUCJIOT
OCoOEeHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
Bubnnoteka LLOK
63 JTUKApOOHOBBIX, THIPOKCHUKAPOOHOBBIX P
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT
64 [Tonsatue o MpoU3BOIHBIX KAPOOHOBBIX Bubnnoteka LIOK
KHCJIOT PaLlW
65 CrocoObI TTOTyYeHUsT U TPUMEHEHNE Bubnnoteka LIOK
KapOOHOBBIX KUCIIOT PO
CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN PSIIL,
Bubnnoteka LLOK
66 obmas popmyina, nzomepus u P
HOMEHKJIaTypa
67 du3znyeckrue U XMUMHUYECKHUE CBOMCTBA Bubnnoteka LLOK
CJIO’KHBIX 3(prpoB PaLU
Pemenne pacu€THbIX 3a1a4: IO YPABHEHUIO
68 XAMHUYECKOW PEaKL MU, Ha ONPEIEIICHUE Bubnnoteka LLIOK
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO PaLl
BEIIECTBA
69 [TpakTuueckas padota Ne 3. Pemenue Bubnmnoteka LLIOK




OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

n n
KapGonoBsie kucioThl. CloKHBIE YPUPHI

Nuctpykrax o Th.

PoLWW

XKupsr: crpoenue, punUecKue u

Bubnnoteka LLOK

70 XUMHUYECKHE CBOMCTBA (THAPOIIH3) PaLL
OcoOEHHOCTH CBOWCTB JKHUPOB,
Bubnnoteka LLIOK
71 CoAEpKallINX OCTATKU HEMPEAEIbHBIX P3LL
KUPHBIX KUCIOT. JKUpBI B IpUpOIe
MBpb11a Kak CoJId BBICIINX KapOOHOBBIX
7 KHCJIOT, UX MooIIee aeicTue. Ilonsatue o Bubnmoteka LOK
CUHTETHYECKUX MOIOIINUX CPEACTBAX PO
(CMO)
['eneTnyeckas CBA3b yriae€BOJOPOAOB U Bu6nvoTeKa LIOK
73 KUCJIOPOACOACPKAIMNX OPTaHUYECKUX P3LL
BEILIECTB
74 Pacuérbl o ypaBHEHUAM XUMHUYECKUX Bubnunoteka LLIOK
peaxkuuit P3LL
Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110
Bubnnoteka LLIOK
75 Teme " AJbAETHIbI, KETOHBI, KAPOOHOBHIE P3LL
KHUCIIOTHI, CTIOKHBIE d(UpPHI'".
OO61mas xapakTepuCTHKa YIJIEBOAOB U BunvoTexa LIOK
76 Kiaccuukanus yriieBoaoB (MOHO-, - U P
MOJICaXapHU/IbI)
77 Monocaxapuasl: GU3NIECKHE CBOMCTBA U Bubnmnoteka LLOK
HaXO0XJICHUE B IPUPOLIE PaLWW
73 IIpuMeHeHue I0KO03bl, €€ 3HAUCHUE B Bubnunoteka LLOK
JKU3HEJACATCIbHOCTU OpraHn3Ma PaLW
79 Jucaxapunpl: caxapo3a, MaJIbTO3a U Bubnmnoteka LLIOK




nakTo3a. Haxoxnenue B mpupoe u
PUMEHEHHE JUCaXapuIoB

PoLWW

[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKYIL,

Bubnnoteka LLIOK

80 duznyecKre 1 XUMHUIECKIE CBONCTBA, .
MIPUMEHEHUE
Bubnnoteka LLIOK
81 [TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX P3LL
Pemenue pacueTHbIx 3a/1a4 Ha
Bubnnoteka LLIOK
82 onpeJieJIeHUE A0JIU BbIXO/a NPOayKTa P3LL
pEeaKIu OT TEOPETUUECKH BO3MOKHOTO
Cucremarusanysa 1 0000IeHNE 3HAHUHN 110
" Bubnnoteka LLIOK
83 teme "Kucnoponaconepxaiiye P3LL
OpraHUYeCKHE COCTUHEHNUS "
Kontponbnas padota No2 o teme
" Bubnnoteka LLOK
84 Kucnoponcoaep:xkaiirie opraHn4ecKkme P3LL
coenuHeHus"
A3oTconeprkalie opraHu4ecKue
coeauHenus (12 yacoB). AMHUHBIL:
Bubnnoteka LLOK
85 KJaccuukanmsi, CTpOCHUE MOJIEKYI, P3LL
obmas hopmyina, uzoMepus, HOMEHKIATypa
1 (hU3UYECKrEe CBOMCTBA
26 XUMHUYECKUE CBOMCTBA ann(paTHIecKux Bubnunoteka LLIOK
aMHWHOB P3LW
g7 AHWIVH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH Bubanoteka LIOK
XMMHYECKUX CBOMCTB aHWJIMHA PoLWW
38 CriocoObI TTOTydeHUsT U TPUMEHEHNE Bubnnorteka LLOK
annpaTHIECKUX aMUHOB PO
89 AMUHOKHNCIIOTBI: HOMEHKJIATypa 1 Bubnunoreka LLOK




u30MepHsi, (HU3nYecKre CBOMCTRA.
OtnenpHbIC MTPEACTABUTENHN O
aAMHHOKHCIIOT

PoLWW

XUMHUYECKHE CBOICTBAa aMUHOKHUCIIOT, MX

Bubnnoteka LLOK

90 OMOJIOTMYECKOE 3HAYCHHE aMHHOKHUCIIOT. P31l
CuHTe3 ¥ THAPOIN3 NENTHAO0B
91 benky kak npupoHBIE TTOJTMMEPHI; Bubnnoteka LIOK
CTPYKTYpBI O€JIKOB PaLU
. Bubnnoteka LLIOK
92 XUMHYECKHE CBONCTBA OEITKOB
PaW
A30TcoaepKallre reTepolnKINYeCcKue
p P Bubnnoteka LLIOK
93 coequHeHus. HyKiIeMHOBBIE KUCIIOTHI: P3LL
COCTaB, CTPOEHHUE U OMOJIOTUYECKAs POJIh
[TpakTuueckas padota Ne 4. Pemenue
94 IKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME Bubnnoteka LLOK
"A30TcoAepKallie OPraHUYECKUE P
coequnenus "' Mucrpykrax no Th.
[TpakTudeckas padora Ne 5. Pemenue
95 IKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME Bubnnoteka LLOK
"Pacno3HaBaHKe OpraHUuYECKUX P3LL
coequuenunit" Mucrpykrax mo Th.
KonTtponsHas padora Ne3 o teme
" Bubnnoteka LLOK
96 A3oTcoaepikalue OpraHuyecKue P3LL
coenuHeHus"
BricokomonekyinspHble coequHeHus (6
yacoB). OCHOBHBIE TOHATHS XUMHUU
. Bubnnoteka LLOK
97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U

METO/Ibl UX CUHTE3a —II0JIUMEPHU3ALIUS U
MOJIMKOHIEHCALHST

PoLW




[Mnactmacchl. YTunm3anus u nepepadoTka

Bubnunoteka LLOK

98 1
IJIaCTHKA PaLW
99 DnacToMepbl: HaTYPaJIbHbI CHHTETUYECKUE 1 Bubnunoteka LLOK
Kay4yyku. Pe3una P3LWL
BonokHa: HaTypalibHbIE, UCKYCCTBEHHBIE,
Bubnnoteka LLIOK
100 cuHteTnyeckue. [lonumepsl cnenuanbHOro 1 P3LL
Ha3HA4YCHMS
O00011eHNEe U CUCTEMATU3ALMS
Bubnunoteka LLOK
101 M3y4EHHOTO MaTepualia mo TemMe 1 P3LL
"BricOKOMOIEKYSApHBIE COETUHEHUS"
102 I'onoBast koHTpONBHAsS paboTa Ned 3a Kypc 1 Bubnnoteka LIOK
10 kacca. PILU
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kourpoasubie IIpakTuyeckue falsyqennﬂ :)lﬁ[()l:lI;OBaTeﬂbeIe
padoThI padoTsI pecypes:

1 Atom. CocTaB aTOMHBIX siAep. XUMHAYECKUIA | 0 0 Bubnnoteka LOK
3nemMeHT. M30Tonsl P3LL

) CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0 Bubnnoteka LIOK
KBaHTOBEIE YHCJIa PaLW

3 Knaccudukanus XuMU4eCKUX 3JI€MEHTOB (S-, 1 0 0 Bubaunorteka LIOK
p-, d-, f-3emenThI) PILU

4 Pacnpenenenue 31€KTpOHOB O ATOMHBIM 1 0 0 Bubnnoteka LIOK
opOuTaIsIM PO
DNEeKTpOHHBIE KOH(UTypauu aTONf.OB BuGAmoTexa LIOK

5 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 0 0 P51l
COCTOSIHUH

6 DNEeKTPOHHBIE KOH(UTYpAITUU HOHOB. 1 0 0 Bubnunoteka LIOK
DNEeKTPOOTPULIATEIBHOCTD PaLU
[Tepuoanueckuii 3akon u [lepronnueckas

7 CHCTeMa XUMMHYECKuX 31eMeHToB J[. 1. 1 0 0 Bubnnoteka LLOK
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEH P3LWL
CTPOEHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB

3 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU 1 0 0 Bubnnoteka LIOK
IIPOCTBIX U CIIOXKHBIX BEIIECTB I10 IpyHIiaM U PaLW
rnepuoaam

9 Cucremarusanysa 1 0000IeHNE 3HAHUHN 110 1 0 0 Bubnunoteka LLOK




TEMEC

PoLWW

Bunsl xumnyeckoii cBa3u. MexaHu3MEbI
00pa3oBaHMs KOBAJICHTHOU CBSI3U.

Bubnnoteka LLIOK

10
Bonoponnas cBs3b. MexMOJIEKYIIIpHbIE PaL
B3aWMOJICVICTBUS
BasleHTHOCTP 1 BaJIEHTHBIE BO3MOXHOCTH
. Bubnnoteka LLIOK
11 aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI P3LL
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM
12 [IpencraBieHus: 0 KOMILUIEKCHBIX Bubnnorteka LLOK
COCIMHEHUAX: COCTAaB U HOMEHKIIaTypa PaLW
BemecTBa MOIEKYISPHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHMs. THIb Bubnunoteka LIOK
KPHUCTAJUIMYECKUX PEUIETOK U CBOMCTBA PaLW
BEIIECTB
14 [IoHsATHE O IUCTIIEPCHBIX CUCTEMAX. Bubnnoteka LIOK
IIpencrasieHue 0 KOJIIOUIHBIX pacTBOpax PaLW
HcTrHHBIE pACTBOPBI: HACBIILIEHHBIE U
Bubnnoteka LLIOK
15 HEHACBIILIEHHBIE, PACTBOPUMOCTD. P3LL
Kpucrannoruaparsl
16 CrocoOsbl BBIpaKE€HU KOHIICHTpalluu Bbubnnoteka LLOK
pacTBOpOB PaLW
Pewienue 3ana4 ¢ UCNOJIB30BaHUEM ITOHATUN
" N " Bubnunoteka LIOK
17 MaccoBast 10JIs1 paCTBOPEHHOTO BELIECTBA P3LL
"MOJIsIpHAasi KOHLIEHTpanus"
13 Knaccudukanus 1 HOMEHKIATypa Bubnuoteka LIOK
HEOPraHUYECCKUX BEIICCTB PoLWW
19 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 BubnnoTteka LLOK

TEME

PaLl




KonTtponsHas padora no Temam "Ctpoenue
aroMma. [lepuoauueckuii 3aKOH 1

Bbubnnoteka LLOK

20 [leproauueckasi cucteMa XUMHYECKUX P3LL
anemeHnToB JI. 1. Menpaeneesa", "Crpoenne
BemecTBa. MHOrooOpasue BemniecTn"

Knaccudukanuss XUMHUYEeCKHX PEaKIIHii B
HEOPraHWYECKON M OPraHUYeCKON XUMHUH.
Bubnnoteka LLOK

21 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH P3LL
COXpAHEHHs U MPEBPAICHUS SHEPTUU TPU
XUMUYECKHUX PEaKLUIX

” TennoBble 3¢ (eKTh XUMUYECKUX PEaKIuil. Bubnunoteka LLOK
TepMoxuMHuueckre ypaBHEHUS PaLW

23 Brruncnenus no ypaBHeHHUSIM XUMUYECKUX Bubanoteka LIOK
pEaKUH U TEPMOXUMUYECKUM YPABHEHUSAM PoLWW
CKOpOCTh XUMHUUYECKOHN peakiuu, eé

Bubnnoteka LLIOK

24 3aBUCUMOCTH OT Pa3JINYHBIX (DAKTOPOB. P3LL

Karanu3 u karanuzatopsl
Bubnnoteka LLOK

25 ['oMOreHHsbie ¥ reTeporeHHbIEe PEAKIIUU P3LL
[IpakTrueckas padora Ne 1 mo teme

26 "BriustHue pa3nudHbX GakTOpoB HA Bubnunoteka LLIOK
CKOpPOCTbh XUMHYECKOU P3LL
peakuun"MHcTpykTax no Th.

7 OO6parumbie 1 HEOOpATUMBIE PEAKIIUH. Bubnnoteka LIOK
XUMHUYECKOE PABHOBECHE P3LWL
[IpakTuueckas padora Ne 2 o reme

73 "BausiHMe pa3NUYHbIX (GaKTOPOB Ha Bubnuoteka LIOK

MOJIOKEHUE XUMUYECKOTO
paBHoBecus "' Muctpykrax no Th.

PoLWW




DnekTponuTrdeckas auccounarus. CuiabHbie

Bubnunoteka LLOK

29 U cinabpie JIeKTpoauThl. CTeneHb P3LL
JIUCCOIUAIIAN
Honnoe npousseaeHue Boanl. Cpelia BOTHBIX
P A . A pext A Bubnunoteka LLOK
30 pactBopoB. Bonoponusiit nokasarens (pH) P
pactBopa
31 I'maponus coneit. Peakiuu, npoTekaronue B Bubnnoteka LOK
pacTBoOpax 3JIEKTPOIUTOB PoLWW
[IpakTrueckas padota Ne 3 o Teme
" Bubnunoteka LLOK
32 XUMHUYECKUE PEAKIIMU B paCTBOPAX P3LL
anekTpoiautoB"MHcTpykTax mo Th.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC
. Bubnunoteka LLOK
33 peakuuu. BaxkHeimme okucauTeny u P3LL
BOCCTaHOBHUTEIIH
34 Metoa 31eKTpOHHOTO (3JIEKTOHHO-MOHHOTO) Bubnunoteka LIOK
Oayranca P3LL
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB Bubanoteka LIOK
BEIIECTB PaWl
Bubnunoteka LLOK
36 Pemenue 3aga4 pa3nuyHbIX TUIIOB P3LL
Bubnnoteka LLIOK
37 Pemenue 3aga4 pa3auyHbIX TUIIOB P3LL
18 Cucremarusanysa 1 0000IeHNE 3HAHUHN 110 BubnnoTteka LLOK
teMme "XuMuuecKkue peakiuu" PaLWW
39 KonTtponbHas pabora o Teme "Xumuueckue Bubnuoteka LIOK
peakiuu" PO
40 [Tonoxenue HemeramwioB B [lepuoanueckoit Bubnnoteka LOK

CHUCTEME XUMUYECKUX AeMeHTOB /[]. M.

PoLWW




MeHnpieneeBa 1 0COOCHHOCTH CTPOCHUS MX
aTOMOB. ®U3NYeCKUE CBOMCTBA HEMETAIIOB

AnnoTponusi HEMETaIoB (Ha IpUMeEpe

Bubnnoteka LLIOK

41
KHCIIOpoJia, cephl, hocdopa u yriaeposaa) P3L
42 Bogopon: nonyuenue, pusndeckue u Bubnnoteka LIOK
XUMHUYECKHE CBOMCTBA. [ Mapu bl PaLWW
lanmoreHsl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI
A pHpo Bbubnnoteka LLOK
43 MoTydeHUs1, GU3NIECKHE U XUMUICCKHE P3LL
CBOMCTBa
l'anorenoBonopoasl. Baxueriume
Bubnnoteka LLOK
44 KUCJIOPOACOAEPKALINE COCTUHEHUS P3LLI
rajioreHoB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI
Bubnnoteka LLIOK
45 IIOJIy4eHUs TajloreHos. [Ipumenenue P
rajoreHoOB U UX COEAUHEHUIN
[TpakTuueckas padota Ne 4. Pemenue
Bubnnoteka LLIOK
46 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME P3LL
"T"anorens"NMHCcTpyKTaX 110 Th.
Kucnopon: naboparopusie u
47 MIPOMBIIIUICHHBIE CITOCOOBI TIOJTYYCHHUS, Bubnnoteka LLOK
bu3nYecKue U XUMHIEeCKue cBoicTBa. O30H. PO
[IpuMeHeHne KUCIopoia u 030Ha
43 0 Bubnnoteka LLOK
KCHJIBl U IEPOKCHUBI
A p it PoLWL
Bubnnoteka LLOK
49 Pemenue 3aga4 pa3auyHbIX TUIIOB P3LL
50 Cepa: Hax0XJICHHE B IIPUPOJIE, CITOCOOBI Bubnnorteka LLOK

IMOJIYy4YCHHA, (1)I/I?>I/I‘IGCKI/IG 1 XUMHWYECKUEC

Pall




CBOWCTBA

Bubnnoteka LLIOK

51 CepoBonopo, cynbhuabt .

57 Kucnopoacoaepxaiiue COeJUHEHUS CEPBI. Bubanoteka LIOK
OCOOEHHOCTH CBOHCTB CEPHOM KUCIIOTHI PaL
[TpakTuueckas padota Ne 5. Pemenue

Bubnnoteka LLOK

53 AKCIEpUMEHTANBHBIX 3a1a4 1o Teme "Cepa u P3LL
eé coenqunenus " Mucrpykrax no Th.

A3O0T: HaxOXJIeHHE B IPUPOJIE, CIIOCOOBI BunvoTexa LIOK

54 MoTydeHus1, GU3NIECKHE U XUMUICCKHE P3LL
CBOMCTBAa. AMMUAK, HUTPHUJIbI

55 Kucnopoacoaepxaiine coeTuHEHUs a3o0Ta. Bubnunoteka LIOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI PaLL

56 [IprMmeHeHue a30Ta U €ro COCTUHEHUN. Bubnnoteka LOK
A3zoTHBIE Yy1OOpeHHS PILU
docdop: HaX0XKIACHHUE B PUPOJIE, CITOCOOBI BunvoTexa LIOK

57 MoTydeHUs1, GU3NICCKHE U XUMHUICCKHE P3LL
cBoricTtBa. Dochuas u Gochun

53 Oxkcunst hocdopa, pochopconepxarue Bubnmoteka LLOK
kucinoTsl. Comu HochopHOIt KUCTOTHI PaLU

59 [Tpumenenue dpocdopa u ero coeMHEHUH. Bubnnoteka LIOK
docdopHble yroOopeHus PaLL
[TpakTuueckas padota Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T 1 Bubnmoteka LOK
docdop u ux coenunenus"MHCTpyKTax 10 PO
Thb.

61 anepo/:[: HaxOXXJICHHUE B IPUPOJE, Bubnnoteka LLOK

AJUIOTPOITHBIE MOAU(PUKAIINH; PUHIESCKUE 1

PaLl




XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

Oxkcua yrinepona(Il), okeun yraeponga(IV),

Bubnnoteka LLIOK

62 N
yrojbHas KHUCJIOTa U €€ COIU PoLWW
Bubnnoteka LLIOK
63 Pemenue 3aga4 pa3aMyHbIX TUIIOB
PoLL
KpeMHunii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI
Bubnnoteka LLIOK
64 MoTydeHus1, GU3NIECKHE U XUMUICCKHE P3LL
CBOMCTBa
65 Oxkcua kpemuusi(IV), kpemHueBast KHCIIOTA, Bubanoteka LLOK
CUJIMKATBI PaLW
66 [IpumeHeHne KpeMHUS U €ro COCIUHEHUM. Bubnunoteka LIOK
Creki10, €ro nojiyueHue, BUIbI CTEKIIA PaLl
Bubnnoteka LLIOK
67 Pewrenue 3ana4d pa3an4HbIX TUIIOB P
68 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 Bubnnoreka LLOK
teme "Hemeramibr" PO
Bubnnoteka LLIOK
69 KoHnTtponbhas padota mo teme "HemeTammsr" P3LL
70 AHanmm3 pe3yabTaTOB KOHTPOJIbHON PabOTHI, Bubnmnoteka LLOK
KOPPEKIIUS OIMO0K POLL
ITonoxxenne meramnos B llepuoanueckon
7 CUCTEME XUMUYECKUX IJIEMEHTOB. Bubnunoteka LLOK
Oco0EHHOCTH CTPOCHHUS DJIEKTPOHHBIX PaLW
000JI04€K aTOMOB METaJJIOB
7 OO6mue ¢puznyecKkre CBOMCTBA METAIIOB. Bubamnoteka LLOK
[TpumeHeHre METaUIOB B OBITY U TEXHUKE PaL
Bubnnoteka LLIOK
73 Cnnasel MetaioB. Koppo3ust meranios

PoLWW




Bubnnoteka LLOK

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB
PoLL
DNIEKTPOXUMHUYECKUI Pl HANIPSIKEHU N
bubnnoteka LLOK
75 MeTauioB. OOIIHE CTOCOOBI MOTYUYEHUS P
METaJUIOB
OO01mas xapakTepucThKa MeTauioB [A-
rpymmsl llepruoauyeckoi cucrteMsl
76 XUMHUYECKHUX JIEMEeHTOB. HaTpuii u kanuid: Bubnmnoteka LLIOK
noJrydeHue, GU3nIecKue 1 XUMHIECKUE PaLW
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COECIMHEHUN
OO61mmas xapakTepucTrka MeTtamuioB I1A-
rpynnsl [leppoandeckoi cuctemMbl
77 XUMHYSCKHX 3JIEMEHTOB. Maraui u Bubnunoteka LLOK
KaJIBIIWI: TTIOJTy4eHue, GU3ndecKkue u PaLW
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUMN
.. .. Bubnnoteka LLIOK
78 JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHSI P3LL
79 AOMUHUN: TTOJTy4eHHUE, PU3HIESCKUE 1 Bubnmnoteka LLOK
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE PaLW
AmdoTepHbIe CBOICTBA OKCHJIA U
30 rugpokcuaa aIroMUHU, Bubnnoteka LLOK
TUIPOKCOKOMIIIIEKCHI aJIIOMUHUS, UX PaLW
IIPUMEHEHHE
Bbubnnoteka LLOK
81 Pemenue 3anay pa3nuyHbIX TUIIOB
PoLW
%) [Tpaktudeckas padora Ne 7. Pemenue Bubamoteka LLOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

PoLW




"MeTamisl rnaBHbIX noarpynn"MHcTpykTax
no Th.

OO01mast XxapakTepUCTHKA METAJIOB
no6ouHbIX oarpymi (b-rpymm)

Bubnnoteka LLIOK

83
[Iepronueckoi cUCTEMBI XUMUYECKUX PoLWW
3JIEMEHTOB
%4 Du3nYeCcKue 1 XUMUUYECKHE CBOMCTBA XpoMa Bubnunoteka LLOK
U €r0 COCIMHECHUH, UX IPUMEHEHUE PaLl
Baxwuelime coenMHEHUs] MapTraHIa.
Bubnnoteka LLOK
85 [lepmaHranaT Kajiusi, €ro OKMCIUTEIbHbBIC P3LL
CBOMCTBaA
dusnyeckre ¥ XUMHUUECKHE CBOMCTBA JKeje3a
. Bubnnoteka LLOK
86 u ero coenuHenuil. [lonyyenue u P3LL
MIPUMEHEHHUE CIUIABOB KeJe3a
’7 dusnyeckue U XUMUYECKHUE CBOMCTBA MeIU U Bubnnoteka LLIOK
€€ COCIMHECHUM, UX IPUMEHEHUE PO
dusnyeckre 1 XUMHUYECKHE CBOIICTBA IIMHKA
. Bubnnoteka LLIOK
88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE. P3LL
I'mapoxcokoMmIeKkcsl HUHKA
[TpakTuueckas padota Ne 8. Pemenue
29 SKCHEPUMEHTANBHEBIX 3a71a4 110 TEME Bubnnoteka LLIOK
"MeTtannbl TOOOYHBIX PoLWW
noarpynm'"MactpykTax no Th.
Bubnnoteka LLIOK
90 Pemenue 3aga4 pa3auyHbIX TUIIOB
PoLU
01 O06o01eHre 1 cucTeMaTru3aIus N3y4eHHOTO BubnnoTteka LLOK
Marepuaiia rno reme "Metamib" P3LWL
92 KonTtponsHas padora no teme "MeTtanmibr" Bubnunoreka LLOK




PoLWW

AHanu3s pe3ynbTaToB KOHTPOJIbHON PaboOTHI,

Bubnnoteka LLIOK

93 1
KOPPEKIHS OMHUOO0K P3LL
Ponps xumuu B o6ecrieueHnn yCTOMYHNBOTO

Bubnnoteka LLIOK

94 pa3Butus yenonedecTa. [loHsTHE O 1 P3LL
Hay4YHbIX METOJAX MCCIIEIOBaHUs BELIECTB
Hayunble npuHUIHAIIBI OpraHU3alnuy

95 XUMHUYECKOTO IIPOU3BOJICTBA. 1 Bubnnoteka LLIOK
[TpombIIIEHHBIEC CITOCOOBI TTOJTYYCHHS PaLW
Ba)KHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH | Bubnmnoteka LLOK
Cpeanl U €ro MOCIEACTBUA PO

97 XUMUA U 300POBbE YEIOBEKA. 1 Bubnnoteka LLOK
JlexapcTBeHHBIE CpENCTBA P3LL

08 Xumus nuim. Poiab XuMuu B 00ecIieueHnu | Bubnnoteka LLOK
MUIIEBON 6€30MacCHOCTH PILU

99 Kocmernueckue u napgromepHbie CpeicTBa. 1 Bubnnoteka LLOK
beiToBas xumus P3LWL
XuMHs B CTPOUTENLCTBE. BakHeiue

Bubnnoteka LLIOK

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE 1 P53l
MaTepUalIbl

101 XUMHUS B CEITBCKOM XO3SIHCTBE. | Bubnnoteka LLOK
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS PaLW

102 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 | Bubanoteka LLOK
TEME PaLWW

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» Xumusi, 10 xmace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3aarensctBo «IIpocBemienue»
Xumus, 10 knacc/ I'abpuensa O.C., Mackaes ®.H., [Tonomapér C.1O.

NznatensctBo "Jpoda".

METOJINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

[Mabpuensa O.C. Meroaunueckoe nocodue k yueonuky O.C.I"abpuensiHa u ap.
"Xumus 10 knace. Yrny6aennsiit ypoens'/O.C.I"'abpuensy, U.I".Octpoymos,
C.A.Cnanxos. - M.: IIpocsenienue,2019.

O.C.I'abpuensa, .I'. Octpoymos, C.1O. [Tonomapér Xumust YueOHUK

VYrnyOnennsiit ypoBens M3a-so "poda" 2019 r.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru
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