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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMMa 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIETro 0O0pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit deneparun», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
benepanbHO oOpazoBaTenbHON IPOrpaMMBbl CpEIHETO o01ero
obpazoBanusi(POIl COO), npencraBieHHbx B DenepalibHOM TOCYAapCTBEHHOM
obpazoBarensHoM crangapre COO, ¢ yu€rom Konmenuuu mnpenogaBaHus
yuyeOHOro mpeaMera «XuMus» B o0pa3oBaTeNbHBIX opranm3anusx Poccuiickoii
denepalvy, peamu3yIONIMX OCHOBHBIE O0pa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TmoyioxkeHud «Crtpareruu pa3Buths BocnuTaHusi B Poccuiickoi
Oepneparuun Ha niepuo 1o 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIIyOJIEHHOTO M3Y4YEHHUS 3aHUMAaeT Ba)KHOE MECTO B
CHCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11  kmaccos.
W3yuyenue mpeamera, peanuzyeMoe B YCIOBUAX JIUDPEpeHIIMpPOBAHHOTO,
npoduiIbHOr0 OOy4YeHHUs, MPHU3BAHO OOECTEeYUTh O0O0IIEe00pa30BaTENbHYI0 U
OOIIEKyIbTYpHYI0 TOJITOTOBKY BBIMYCKHHKOB INIKOJBI, HEOOXOIUMYIO MJis
aJlanTalyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
POJIOJDKEHUS OOy4YeHHUsI B OpraHu3anusx NpodeccroHambHOTO 00pa3oBaHus, B
KOTOPBIX XUMUS ABJISETCS OJJHOW U3 TPUOPUTETHBIX AUCIUILIMH.

B mporpamme mno XumMuu Ha3zHaueHHE MpeaMera «XUMHUSD TOJy4daeT
NOJIpOOHYI0  MHTEPHPETAalri0 B  COOTBETCTBUM €  OCHOBOIMOJIATAIOIIUMU
nonoxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeied, COJepKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENBECTBOM TOMY SIBJISIFOTCSA CJIEIYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM IO
XUMHUH (PyHKINU:

e HH(POPMALIMOHHO-METOJUYECKAs, peajau3alus KOTOpodh obecrneynuBaeT
MOJIyYeHUE TPEACTABICHUS] O IENsIX, COACp>KaHWUU, OOIe CcTpareruu
o0Oy4eHus, BOCOHUTAHUS U Pa3BUTHs 00yUaIOIIUXCS CPEACTBAMH MpEaMETa,
U3y4aeMOro B paMKaxX KOHKPETHOTO MPOduIs;

e OpraHM3alMOHHO-IJIAHUPYIOLLAs, KOTOpas pea1yCcMaTpUBaET
ompeJielieHUe: TPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs: y4eOHOro MaTepuasia, KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHMIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJISI U OIEHKM 00Opa3oBaTeNbHBIX JOCTHKEHHH OO0y4arommxcs B
paMKax HTOroBOW artectauud B (OpME €AUHOTO0 TOCY/IapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma asisg yriyOa€HHOTO U3YUEHUSI XUMUU:



e YCTaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeNbHOE
JUIS W3y4YeHUS B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacmpeieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeJIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JaET IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TpemIaraeT MPUMEPHYIO TOCJIEIOBATEILHOCTh H3YYCHHsS] yueOHOro
MaTepuana ¢ y4éTOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4eHHs MpeaMera
Ha yrJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpeaHero oOmiero 00pa3oBaHMs, COACPKATEIBHON XapaKTePUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00Opa30oBaTeIbHOMN
IporpaMmbl  CpPEIHEro oO1ero o0pazoBaHus (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TakKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JCHCTBHM  00ydYaromerocs MO OCBOCHHUIO
CoJIepKaHus IpeIMeTa.

[Io Bcem Ha3BaHHBIM TO3UIUSAM B MpOrpamMMme MO XUMHUHU MPEeTyCMOTpEHa
MPEEMCTBEHHOCTh € OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBanus. 3a mpelejIaMd  YCTAaHOBJICHHOW MPOrpaMMOM 1O  XUMHUHU
00s13aTenbHONM (MHBApUAHTHON) COCTAaBIISIONIEH colep)kaHus y4eOHOTo IMmpeaMera
«XuMHus» OCTa€Tcs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHON COCTABIISIONICH,
KOTOpasi JOJKHA OMPENEsAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBHM ¢ KOHuentryaiabHeiMM mnojoxeHusmu DPI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30Boro u yriayOJaEHHOrO YpOBHEH B cCHCTEME
niddepeHupoBaHHOTO OOYYEHHUs Ha YPOBHE CpeaHEero ooOIero obpa3oBaHUS
XUMHUSI Ha YPOBHE YINIYOJIEHHOTO U3Y4YEHUSI HANpaBJIeH Ha pealld3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  3TaloM  MOJXYYeHHS  XUMHYECKOTO
oOpa3oBaHMsI B paMKax M3y4YeHUS CIEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX U OpraHHU3aIUsIX CpeIHero npodecCuoHaIbHOTO
oOpazoBanusi. B 3Toil cBA3uM wu3ydeHwe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue U  yriayOJieHHe TeOopeTHYecKoh U
MPAKTHYECKON MOJITOTOBKUA OOYYaroIIMXCs, BEIOPABIIMX OMPEAeNEHHBIN MPOPHIIb
oOy4eHHs1, B TOM YHUCIIE C IEPCTIEKTUBON MOCIEAYIONIEr0 MOTyUYeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3alUsAX MPoPecCHOHAIbHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk MIaHUPYEMBIM pPE3yJIbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHONM MPOrpaMMbl CpPEJHEro o0Iero o0pa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPHUEHTHPOBAHO TAaKKEe Ha pelIeHHe 3ajad



BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTHs OOydaroIuxcs, Ha GOpMHPOBAHUE y HHUX
OOIIECMHTEIUICKTYaIbHBIX YMEHUN, YMEHUIN palMoHANU3alMi y4eOHOro TpyJa U
0000MIEHHBIX  CMOCOOOB  NIEATETLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAJNpPEIMETHBIN XapakTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABISIFOTCA  yIIyOn€HHble Kypcbl — «Opranumdeckas xumus» U «OOmas wu
HEopranuyeckas Xxumus». [Ipu omnpeaeneHun moaxoa0B K 0TOOpY U CTPYKTYpPHOH
OpraHu3allMM COJEP)KaHHUsS 3TUX KypCcOB B IpOrpaMMe IO XHMHH 3a OCHOBY
npuaTel nojokeruss GI'OC COO o paznmuuusax 0a3oBOro M yriayOJIE€HHOTO
YpOBHEU U3yueHUs MpeMETa.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYIMHOCTh NPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHS IpeameTa. JTa CHUCTeMa
3HaHUI TMOJydyaeT ONpelelEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOIBIINI 00BEM (HaKTOIOTUUECKOT0 MaTepuara.
Tak, Ha yrayO0iaEHHOM YypOBHE H3ydeHHsI TpeaMeTra obecreueHa BO3MOXKHOCTh
3HAYUTENFHOTO yBENWYeHHs] O0bEMa 3HAHUU O XHUMHUYECKUX DIEMEHTaxX U
CBOMCTBAxX MX COCJAMHEHUI HA OCHOBE PACHIMPEHUS U YTIyOJIeHUs Mpe/ICTaBICHUN
O CTPOCHMM BEIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSX MPOTEKAHUS
peakiuii, paccMaTpUBAEMbIX C TOYKH 3PEHUS XUMHUYECKONM KHUHETUKH W
TepMoarHaMuKH. M3yueHne nepuoanyeckoro 3akona u llepuognuecko cuctembl
XUMHUYECKUX AJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHHYECKHX
MPEACTABICHUSIX O CTPOCHMM aToMa. XHUMHUYECKasi CBSI3b OOBSCHSIETCA C TOYKHU
3pEHUS YPHEPTreTUUECKUX U3MEHEHUH MpHU €€ 00pa30BaHUU U Pa3pyIICHUH, a TAKKe
C TOYKH 3pEHHUS MeXaHU3MOB e€ oOpa3oBaHus. V3yueHue THUIIOB peakuuid
JOTIONHAETCA ~ (POPMHUPOBAHUEM  TPEJCTABICHUM 00  AIEKTPOXUMHUYECKUX
mpoleccax ¢ JJEKTPOJM3€ paciulaBOB U PacTBOpOB BemiecTB. B kypce
OpraHMYeCcKOM XUMUM TPU PACCMOTPEHUU  PEAKIIMOHHOM  CIIOCOOHOCTHU
COEIMHEHU yaenseTcss oco0oe BHUMAaHKUE BOMpocaM 00 3IEeKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWEe UMEET TO, YTO Ha COJCpXKAaHUE KypCOB XHUMHUU
yIIyOJIEHHOTO YPOBHS U3YYEHHUS JJI KJIACCOB ONMpeAeEHHOro npodus (TJIaBHbIM
o0pa3zoM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOmeil cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE IIpeaIMEThl. Tak, Hanpumep,
B COJIEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYecKoro mpoduis 0oibiioe
3HauYeHHE OYIyT UMETh 3JEMEHThl y4eOHOro marepuaia mo oomei xumuu. [lpu
U3YYEHUU TMpeJMeTa B JIaHHOM CJydyae akUeHT OyJeT clenaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHUS



Maccbl M DHEPIUH, 3aKOHBI TEPMOAMHAMUKH, DJIEKTPOJIM3A, IPEICTABICHUS O
CTPOECHHUU BEILIECTB U APYTOE.

B TO e BpeMsa B coAepKaHUM IpeaMeTa Uil KJIACCOB XHWMMKO-
ounonorunueckoro npoduist OONBLINI yAeNbHbBII BeCc OyleT UMETh OpraHuyeckas
xuMHsg. B 3TOM ciydae mOpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
O0OCTOSITENPHOTO ~ PAaCCMOTPEHHMS  XMMHUYECKONM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKUE
CTPYKTYpPHBIE KOMIIOHEHTBI, KakK JIMNWJIbI, OEJIKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O cOCTaBe M CBOMCTBax IPEICTaBUTENICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIY)KaT OCHOBOW I H3Y4YEHUS
CYILITHOCTHU MPOIECCOB (POTOCUHTE3A, ABIXaHHUs], MUIIEBAPECHUS.

B mmane ¢opmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOIIeHAYYHBIX METOOB IMO3HAHUS U OTbITA MPAKTHYECKOTO MPUMEHEHHUS HAyYHBIX
3HAaHUU H3y4eHHE IpeaMeTra «XUMHUsS» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbIXx obnactelt «EcTecTBeHHO-HayuyHBIe TpeaMeThl», «Martematuka u
uHpopMaTuKa» 1 «PyccKuil sI3bIK U TUTEPATYPay.

[Tpu wm3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro oduiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7jaueii MEepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKM XHMHUU KaK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA M OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
3TOM 3aJaud Ha YrIyOlIEHHOM YpOBHE M3y4YEHHUS NpeaMeTa Mpearosaraert
peanu3annio TaKuX e, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTEepHAILHOM €IWHCTBE MUPA,
3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBICHUWA IPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUs  YEJIOBEUYECTBA: B  pEHIEHMH  MpoOieM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
oOecreyeHny palrMoHaAIBFHOTO MPHUPOIONOIL30BaHus, B (OPMUPOBAHUU
MUPOBO33pEHHUsI U OOIIEH KyJbTypbl YEIOBEKA, a TAKXKE IKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOU Cpene;

e OCBOCHME CHCTEMBI 3HAaHHW, JIEKAIIMX B OCHOBE XHWMHYECKOM
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (GyHIaMEHTAIbHBIX
NIOHATUM, 3aKOHOB W TEOPUH XWMHH, COBPEMEHHBIX IIPEACTABICHHUU O
CTPOCHHH BEIIECTBA HA pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHMWsSI XUMUYECKUX PEaKLHu, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMaxX, 00 00mMX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

dbopmupoBaHue y oOydJaronmxcs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHMN [JIs1 OOBSICHEHUS
KIIFOYEBBIX MJIEH M TpoOJeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIM3a ¥ OIICHKH C ITO3UIINM SKOJIOTHYSCKOM 0€30MaCHOCTH MOCIICACTBUM
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIepepabOTKOM BEIIECTR;
yriyOJeHue  MPEJACTaBICHUNM O  Hay4dHbIX  METOJaxX  MO3HAaHWS,
HEOOXOJMMBIX Il TPUOOPETEHUST YMEHHUM OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBICHEHHS XHUMHMYECKHUX SBJICHUN, HMMEIOIMX MECTO B
MIPUPO/JIC, B MPAKTUYECKOU JICSITEIHHOCTH U TTOBCETHEBHOM KU3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero oO0Imero oOpa3oBaHHs MPH WU3YYCHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE 0COOyH0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KakK:

BOCIIUTAaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHHM MPUPOJIBI,
YBaXEHUSI K TMPOIECCYy TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HMCCIICIOBAHUNA B XUMHUH, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHHWIO  HAa  OCHOBE  YCBOCHHS
001I1eYeI0BeUeCKIX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHUX
crocoOHOCTel oOywarouuxcsi, (OpMUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOIIEHUSI K CcaM0OOpa3oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MPOo(eCCHOHATBFHON U 00IIECTBEHHOU S TEIIBHOCTH,
OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0POBOM 00pa3e KU3HWU;

dbopMHpoBaHUEe YMEHUN M HABBIKOB Pa3yMHOIrO MPUPOJOMNOIB30BaHMUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPhl, IPUOOPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOUN AEATEIBbHOCTH.

OO6mu1ee 4KCiIo 4YacoB, MPEAYCMOTPEHHBIX JJISI U3YUEHUSI XUMUM Ha YIIIyOJIE€HHOM
ypOBHE cpeaHero obiero odpaszoBaHus, cocTasisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HefieInio).



COJEPXAHUE OBYYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOM XUMMH.

[IpenMer wW 3HAaYeHHE OPraHUYECKOW XUMHUH, NPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOCHHME AaToMa YIIepoia: OCHOBHOE U BO30YXIEHHOE
coCcTOsAHMsI. BasleHTHbIE BO3MOXHOCTH aToMa yrijiepojaa. XUMHUYECKas CBs3b B
OpraHUYECKUX COCIMHEHUSX. TUIbl THOPUIN3AlMA aTOMHBIX OpOUTAalIel yTiepoa.
Mexanu3Mbl  00pa3oBaHWs KOBAJECHTHOW CBsI3M (OOMEHHBIM W JOHOPHO-
aKuenTopHbId). TuMbl mepeKkphIBaHUS AaTOMHBIX OpOHTaNed, G- U T-CBS3M.
OpuHapHasi, 1BOMHAs W TpoiHAasi CBs3b. CrOcoOBI pa3pbiBa CBS3EH B MOJICKYJIax
opranuveckux BemiecTB. [loHAaTHe 0 CBOOOAHOM paauKane, HyKJIeopuie u
aneKTpodue.

Teopus cTpoeHHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHMYECKUX COCAMHEHUU. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buabl H30Mepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUH (MHIYKTHUBHBIN
¥ ME€30MEpHBI 3 HEKTHI).

[IpencraBienne o kiacCUpUKAlMKU OpraHndyeckux BemiecTtB. [lonstue o
dbyHkunoHanbHOM rpymnmne. ['omonorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKJaTypa opranudyeckux coenuHeHudd (IUPAC) u TpuBuHanbHble Ha3BaHUS
OT/AEJIBHBIX ITPEACTABUTEIEH.

OcobeHHocTH W KiIaccu(UKaIys OpraHudecKux peakuuid. OKUCITHTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPTAaHUYECKOW XUMUHU.

OKCINEpUMEHTAIbHBIE METOJIBI H3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHWE C O0pa3laMy OpPraHMYeCKUX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, ONBITHl MO NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpPU HArpeBaHUU
(mnaBieHue, OOYIIMBAaHHE W TOPEHHUE), KOHCTPYHPOBAHUE MOJAENEH MOJEKYI
OpPraHUYEeCKUX BELIECTB.

YriaeBoaopoasbl.

Ankanbl. ['omonornueckuil psj ankaHoB, oOmias popMyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AKaHOB, Sp-
ruOpuan3aIys aTOMHBIX opOutaneil yriaepoga, 6-cBsi3b. PU3NUYECKHE CBOMCTBA
aJIKaHOB.



XVAMHMUYECKHE CBOMCTBA QJIKAaHOB: pPEaKUHUHM 3aMELICHUs, W30MEpHU3aLNy,
JErUIPUPOBAHUS, [IUKIU3ALMH, IUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEAKLMI paJuKaIbHOIO 3aAMEIIECHHS.

Haxoxnenue B npupojie. CriocoObl OTyYEHUS U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas ¢popMyiia, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHHSI ¥ XHUMHYECKHX CBOMCTB Majbix (IUKJIONPOMNAH, IUKIO0yTaH) U
OOBIUHBIX (IIUKJIONIEHTAH, ITUKJIOTeKCaH) IHUKIoaNKaHOB. CrocoObl MONydyeHus U
NPUMEHEHHUE [IUKIIOAIKAHOB.

Anxensl. 'omonornyeckuil psaj ajkeHoB, oOuias Gopmyia, HOMEHKIATypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI —alKEHOB, Sp’-
ruOpuan3anys aTOMHBIX opOutaneil yriepona, 6- U m-cBsizu. CTPyKTypHas U
reoMerpuyeckas (nuc-TtpaHc-) wuzoMepus. Du3nyeckue CBOWCTBA aAJKEHOB.
XVWMHUYECKHE CBOMICTBA: PEAKLUHMH IMPUCOEAVNHEHUS, 3aMEIIEHUS B O-IIOJOKEHUE
P JIBOMHOM CBA3M, NOJMMEpU3alMu M okucieHus. [IpaBuino MapKoBHUKOBA.
KauecTBeHHBIE peakMM Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (COnpskEHHbIC, U30JIMPOBAHHEBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  nueHoB, 1,2- u  1,4-mpucoenunenue. Ilomumepuzanus
CONpPSIKEHHBIX JUEHOB. CrIOCOOBI MOTY4YEHHs U IPUMEHEHHE AJIKaIUEHOB.

Anxunbl. ["'oMonornyeckuii psia adKWHOB, 001Ias Gpopmyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTanel yriaepoaa. PuznyecKkue CBOHCTBA aJIKUHOB.
XVAMHYECKUE CBOMCTBA: PEaKLMU IPUCOECINHEHMS, TUMEPHU3ALUN U TPUMEPU3ALINH,
OKHcJIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHBIC peakiy Ha TPOHYIO CBA3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHHE
QJIKUHOB.

ApomMaruyeckue yriaeBoaopoasl (apeHsl). ['omonoruueckuid psii apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJIeKynbl OeH3ona. Puznyeckue CBOWCTBA apeHOB. XHMHUYECKUE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKIMH 3aMEIIEHUsI B OEH30JIbHOM KOJIbLIE U
YTIEBOJOPOJHOM paguKalle, PEaKUUH NPUCOCIUHEHUS, OKHUCIECHUE TIOMOJIOTOB
oenszona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTUTENEH B
OCH30JbHOM KOJIBIIE Ha TMpHUMEpPe aJKUIbHBIX pPaJUuKalioB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHMYECKUX CBOMCTB ctupodia. [lomumepusamnus ctupona. CriocoObl NOIyYEHUS U
IIPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJAOPOIOB.

[Ipuponnsiii ra3. [lomyTHele HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxxacHue.
KamMeHHbIi yroias U npoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(POPMHUHT, TUPOIU3.
[TpomykThl mepepaboTKH HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXKAY Pa3IUNIHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOJ0B. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUAPOKCOrPYIIY, HUTPOrPYIly, HUAHOTPYMIY,
amuHOrpynmy. JleiicTBue Ha TrajJoreHNpPOM3BOAHBIE BOJHOTO U CIHUPTOBOTO
pactBopa wIENOYN. B3anMoaencTBUE IUTAION€HATIKAHOB C MAarHue€M M IIMHKOM.
[Tonsitue 0 METAJJIOOPTaHUIECKIX COETMHEHUSIX. Hcnons3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TMpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCHepUMEHTAIbHbIE METOJbl M3Y4YEHHUS BEHIECTB U WX IPEBpAIICHUIA:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOAOPOAOB (PAaCTBOPHUMOCTH), KaueCTBEHHBIX
peaknuii YrJIeBOJOPOJOB PA3TUYHBIX KIIACCOB (0OOecIBeYMBAaHWE OPOMHOW WIIN
WOJHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kajius, B3aWMOJCHCTBUE alleTHIICHA C
aMMHA4YHBIM pacTBopoM okcuga cepebpa(l)), kadecTBeHHOe OOHapy)KeHUE
yriaepoja U BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYYCHHE OSTUICHA U
U3y4EHHE €ro CBOMCTB, O3HaKoMmileHHEe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3llaMM  IUIacTMacCc, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJIOPO/IOB U TAIOT€HIIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaime opranuieckue coeJuHeHUs.

[IpenenbHble omHOaTOMHBIE CHUPTHL. CTpoeHHE MOJEKyl (Ha MpuUMeEpe
MeTaHoJda W 9TaHona). ['omomorumyeckuit psa, oOmas Gopmyna, H3oMepus,
HOMEHKJaTypa u kinaccupukamus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BooOpojHbBIE CBSI3M MEXIYy MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKUUW 3aMEIIEHUs, JeTHApaTaliy, OKUCICHHS,
B3aMMOJICHICTBHE C  OpPraHMYECKUMHU W  HEOPTaHWYECKUMHU  KHCIOTAMH.
KauecTBeHHas peakiys Ha OJHOATOMHBIE CIUPTHL. [lelicTBHE 3TaHONA U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOJTy4YeHUs W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢dupsl, HOMEeHKIaTypa U n3oMmepus. OcoOeHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHble CHUPTHI — ATWICHIJIMKOIb W TiniepuH. Dusndeckue u
XUMHUYECKHUE CBOMCTBA: PEAKIMU 3aMEIICHUs, B3AaUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKMMHU KHCIOTaMM, KAaueCTBEHHAs pEakiusi Ha MHOTOAaTOMHBIC
cnupthl. [IpencraBneHne o MexaHuU3ME peaKIUil HYKICOPHIBHOTO 3aMEIICHHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOJyYeHUS U MPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHUE THUIAPOKCOTPYIIBI U
OeHzonpHOrO sAapa. Pusmueckue cBoMcTBa (PeHoma. OCOOCHHOCTH XUMHYECKHX



cBoricTB (enona. KadecTtBeHHwle peaknuu Ha (eHon. TokcHdHOCTH (DeHola.
Crioco6b1 monydenwust v npuMeHnenne perona. denondopmanbaeruaaas cModa.

KapOoHunbHbIE COEIUMHEHUS — AJIbIETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['oMojoruueckue psjbl ajbIeru0B U KETOHOB, OO0Ias
dbopmyna, uzoMepuss U HOMeHKIarypa. dDu3nueckue CBOMCTBA albACTHIAOB U
KETOHOB. XMMHUYECKHE CBOMCTBA JIbJAETU0B U KETOHOB: PEAKIINU TPUCOCTUHEHHUS.
OxkucieHue anpJeTU0B, KAYECTBEHHBbIC peakluu Ha aubaerujabl. CrnocoObl
MOJY4YEHUS U TPUMEHEHUE aIbJETUI0B U KETOHOB.

OHOOCHOBHBIE Tpe/IebHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepust 1 HoMeHKIIaTypa. Pu3n4ecKue CBOMCTBA
OJIHOOCHOBHBIX MPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBS3U MEXKIY
MOJICKYJIaMHd KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOWMCTBA: KUCIOTHBIE CBOMCTBA,
peaknus ATepuuKanuy, peakuu ¢ y4acTHEM YTIEBOJOPOJHOTO paauKaa.
OcoOEHHOCTH CBOMCTB MYpaBbHUHOM KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPEIEThbHBIX W aPOMATHYCCKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpemcTaBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, IMaJbMUTHHOBAS, OJICUHOBAs, JUHO/IEBAs,
JIUHONEeH08as KUCI0Thl. CTIOCOOBI TTOJTyYeHUs U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢upnl. ['omonorudeckuii psia, obmas GopMyna, U30Mepus H
HOMEHKJIaTypa. PU3WYECKHE U XWMHUYECKUE CBOWMCTBA: THAPOJIU3 B KHUCIOW H
HIETIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA JKMPOB: THIPOJIN3 B
KHUCJION U 1IesouHo# cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIECPIKAIIUX OCTATKU
HETPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MbLIa KaK COJIM BBICIIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

O6m1as xapakTepucTuka yriaeBo1oB. Kinaccudukamnus yrieroaoB (MOHO-, TH-
U Tonmcaxapunibl). MoHOcaxapubl: TIIIOKO3a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusndeckre CBONCTBA W HaXOXKACHHE B mpupome. POTOCUHTES.
XUMHUYECKHE CBOKWCTBA IIIFOKO3bI: PEAKIIMU C YHAaCTUEM CIUPTOBBIX U ANIbICTHIHON
TPYII, CIHPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, e
3HAYCHHE B KU3HEACATEIbHOCTH OopraHusMa. Jlucaxapuasl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBaronme 1 HEBOCCTAHABIMBAIOIIME AUCAaXapubl. [ uaponus
nucaxapuaoB. Haxoxnenune B nmpupone u npumeHeHue. llonmcaxapuapl: kpaxma,
JIMKOTEH U 1esuiono3a. CTpoeHHE MAaKpOMOJICKYJl Kpaxmamia, I[JIMKOreHa H
1EJUTI0JI03bl.  DU3MYECKHME CBOWCTBA KpaxMalla M ULEIUIIOJO03bl. XHUMHUYECKHE
CBOMCTBa KpaxMayia: THUAPOJIM3, KAYECTBEHHAS PEaKUus C HUOAO0M. XHMHUYECKHE
CBOMCTBA LIEJUIIONO3bI: TUJPOJIHM3, MOIydYeHHE 3(UPOB IeuItono3bl. [loHsTue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).



OKCINEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE 3TUJIOBOTO COUPTA B aJIbJECTH]l Ha PACKaJIEHHON MEIHOM MpPOBOJIOKE,
OKHUCJICHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), KAaYeCTBEHHbIE pPEAKIMM Ha albJEeTUIbl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) wu  ruppoxcupom  memau(ll)), peakius raunepuHa  C
ruapokcuom Meau(ll), xumuyeckue cBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE PacTBOpa INIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiictBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad no TeMam «CHupThl U
denounby, «KapooHoBbie KUCTOTHL. Cl0KHbBIE F3DUPH».

A30TCoep:KalIe OPraHnYecKre CoeTUHeHUsl.

AMWHBI — OPTaHHYECKHE MPOM3BOAHBIE amMMuaka. Kimaccudukaiys aMuHOB:
amnpaTHIeCKue ¢ apOMATHYCCKHE; IEPBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Crpoennie moJiekys, oOuias (Gopmyina, n3oMepus, HOMEHKIATypa U (U3HUYECKUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(aTuuecKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aUMOJACHUCTBUE NEPBHUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKuaIaMMOHUSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaruyeckoro psaa. CrpoeHue
aHwinHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MoJjieKyJsie aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4eHUSI M TpuMeHeHHe anudarndeckux amuHOB. [lonydeHue aHuWiIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMeHknatypa u nzomepusi. OTAeNbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Dusnueckne CBOWCTBA aMUHOKHCIOT.
XWMHYECKHE CBOWCTBA aMHHOKHCIOT KaK aM(OTEpHBIX  OPTaHHMYECKHUX
COCIMHCHHM, peaKIus TMOJMKOHACHCAIINN, OOpa30BaHWE TENTHIHOW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MTENTHIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIU3, ACHATYpaIus,
KauyeCTBEHHBIC PEaKIIMH Ha OCIKH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEUIECTB W MX IPEBpALICHUN:
pacTBopeHHe O€IKOB B BOJIE, JCHATypalusi OCJIKOB MpPU HArpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHWE OKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaM
«A3zoTcoaepkaine OpPraHUYeCKUE  COCTUHECHUS u «Pacrnio3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMOJIeKYJISIPHbIE COeIMHEHMS.

OCHOBHBIE MOHATUS XUMUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAVUHEHUN —
NOJINMEPU3ALIS U MOJTUKOHIEHCALUS.

[Tomumepuble wmatepuanbl. [lmacTmaccbl  (MONMMATHIIEH, MOJUIIPOIMIIEH,
NOJUMBUHWIXJIOPHUA, TMOJIUCTUPOJ, IOJNUMETUIMETAKPUTIAT, MOJUKAPOOHATHI,
nonaudTUIeHTepedTanar). Y tunuzauus u nepepaboTKa I1acTUKA.

D1acTOMEPBL: HaTypaJIbHbII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaeHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonoxkHa: HaTypanabHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIABCAH).

[Tonmmepsl CIIELUAIBHOTO HA3HAYCHHUS (Tedion, KeBJIap,
3IIEKTPONPOBOIAIINE MOJIUMEPHI, OHOpa3IaraeMbie MOJIUMEPHI).

OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IpPEBpaAlICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMy NPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4yKOB, PEIICHHE OKCIIEPUMEHTAIBHBIX 3agad 1o TeMe «Pacno3naBaHue
IJIACTMAcC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxzaenne MoJekyasipHOW (QOpPMyJbl OPraHUYECKOTO COETUHEHHS TI0
MacCOBBIM  JIOJIAIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTAaB, HAaxOXKJCHHE
MOJIEKYJISIPHOM  (OpMyJIbI OpPraHMYECKOr0 COEAMHEHUs 1o Macce (00BEMy)
IPOAYKTOB CrOpaHMs, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOAYKTOB
peakuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBIICEHHWE CTPYKTYpPHOH (opMyJibl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CHOCOOOB
IIOJIYYECHMS], OIPENEIICHUE JOJIM BBIXOJA IPOAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuszannst MeXpeIMETHBIX CBA3EH IIPU WU3YYECHUM OPTAHUYECKON XMMHUU B
10 kyacce OCYLIECTBIIETCA YEpE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaK M IIOHATUM, IPHUHATBIX B OTACIBHBIX IIpEAMETaX
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHalW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICTIUPOBAHME.

@dusnka: Marepus, aroM, DJJIEKTPOH, IIPOTOH, HEWTPOH, MOJIEKyJa,
DHEPreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIeCTBa, (PU3MUECKHE BEIUYHMHBI, €IWHUIBI HM3MEPEHUs, CKOPOCThb, SHEPTus,
Macca.

buonorus: knerka, opraHu3M, SKOCUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBI M TeTepOoTpOHBIM TUI MUTAHUA, OpPOKEHHUE,



doTocuHTEe3, IBIXaHWE, OCJKH, YTICBOIBI, KHUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hble NCKOMAEMbIE, TOTUIUBO.

TexHomOrus: TUILEBBIE TPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IUTAHUS,
MOIOIIIHME CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KITACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XUMUYEeCKU 35eMeHT. M3otonbsl. CTpoeHue
AIIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAHTOBBIC YMCIA. DHEPreTUUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHU4ecKux 3J€MEHTOB (s-, p-,
d-, f-amementor). PacmpeneneHue dJIEKTPOHOB IO aTOMHBIM  OpOUTAIISM.
DNEeKTPOHHBIE KOH(UTYpAIIMH aTOMOB 3JIEMEHTOB IMEPBOTO0—4ETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSTHUH, DJIEKTPOHHBIC KOH(PUTYpAIlUd HOHOB.
DIIEKTPOOTPULIATEIBHOCT.

[lepnognuecknil 3aKkoH u Ilepuoanyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
J.1. MengeneeBa. CBsi3p nepuoguveckoro 3akoHa u llepmoanueckoil CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaM. J3JHAYECHUE
nepuoauueckoro 3akona /.M. Menneneena.

XUMHUYECKasi CBSI3b. BUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAA,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-aKIENTOPHBIN. JHEPrus U IJMHA CBsA3U. [IonsIpHOCTH, HANIPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJIGHTHOW CBA3U. KpaTHbeie cBs3u. BogoponHas CBA3b.
MeKMOJIEKYJIIpHBIE B3aUMOJICHCTBUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOCHUEM (Ha pUMEpPE COCAUHEHUN
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUAX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIUHEHHIA.
[loHsATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPDHOTO  CTpO€HHs.  Tumbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonsatre o nucnepcHbIx cucremax. MctuHHble pacTBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CmocoObl BBIpaXEHHS KOHIIGHTPAIlMM PacTBOPOB:
MaccoBas J0Ji BEIIECTBA B paCTBOPE, MOJIIpHAs KOHLEHTpauusa. HaceleHnHsle u
HEHACBIILIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOpPraHMYECKUX BeIlecTB. TpuUBHAIbHbBIE
Ha3BaHUS OTJEIbHBIX MTPEACTABUTENICH HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMU4eCKHX peakluid B HEOPTraHMYECKON W OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MpPEBpaIlCHUs
DHEPrUU MPU XUMHUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIIU.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUYECKOHN peakinu, €€ 3aBUCUMOCTh OT Pa3jHyYHbIX (haKTOPOB.
['oMoreHHbIe U reTeporeHHsle peakuuu. Katanus u katanu3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakIuu. XuMU4YecKkoe paBHoBecue. KoHcTanTa
XUMHAYECKOTr0 paBHOBecHUs. DaKTOpbl, BIUSIONIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpaTypa, JABJICHHE U KOHUEHTPAMU BEIIECTB, YUACTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Onexrponutuyeckas aucconnanvs. CuibHble W claOble  AJIEKTPOJIUTHL
Crenenp auccounuanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHa,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTerneHb  OKUCIEHUS.
OkucnuTenb M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST U BOCCTAHOBJICHUS.
Baxueiiline OKHCIUTETM W BOCCTAaHOBUTENTU. MeTon 3JeKTpOHHOro OaiaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W WX IpPEBpaALICHUN:
pasyloKEHNE MEPOKCHUIA BOJIOPOJAa B IIPUCYTCTBHM KATAIM3aTOpPa, MOJACIH
KPUCTAJNIMYECKUX PEHIETOK, IPOBEICHUE peaKIuii HOHHOTO 0OMEHa, OIpe/iesieHHe
Cpeabpl pacTBOPOB C MOMOINBI) HHAMKATOPOB, W3YYEHHUE BIMUSHUS PAZIUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIUd M TMOJIOKEHHE XHMHYECKOTO
paBHOBECHS.

Heopranuueckast xumMusl.

[lonoxxenne HemeTtaioB B Ilepuoguyeckoid CUCTEME XUMHUYECKUX
anemenToB J.M. MenneneeBa u 0COOEHHOCTH CTPOEHUsI WX aTroMoB. Dusnueckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPONUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJa, CEPBI,
dbocdopa u yriaeposa).

Bonopon. Ilomydenue, ¢uznueckue M XMMHUYECKHE CBOMCTBA: pPEAKIMU C
METaJUIaMHd W HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOWCTBA. [ 'Mapuabl
TomIMBHBIE IIEMEHTBHI.

["anorensl. Haxoxaenue B mpupone, crocoObl MONydeHHUs, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA. ['amoreHoBomopoabl. BaxkHelmme KUCIOpOACOAepKaIIne
COeIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYYEHUs
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHHUI.



Kucnopon, o3oH. JlabopaTopHble M MPOMBINIICHHBIE CIIOCOOBI MOIYYSHUS
kuciopona. Ou3znyeckne U XUMUYECKUE CBOKWCTBA M INPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxpaenue B mpupojAe, CIOCOObI MOJY4YECHHS, (PUIMUECKHE U
xumudeckue cBoictBa. CepoBogopon, cynbdpuasl. Oxcupa cepui(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX conmr. OCOOCHHOCTH CBOWCTB
CEepHOU KUCIIOTHL. [IpruMeHenue cepbl U €€ COeTMHEHUM.

Azor. Haxoxxnenue B mpupofe, CHOCOObl MOMydeHUs, (PUINYECKUE W
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue azora
U €r0 COeIMHEHH. A30THBIE YJI0OpEHHUS.

®ochop. Haxoxnaenwe B mpupojie, COCOOBI TMONMydeHUs, (U3HYECCKUE H
xumudeckue cBoictBa. Pochuasl u dochun. Oxcumbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenume ¢ochopa u ero coenuneHuit. docdopHbie
yaoOpeHus.

VYrnepon, HaxoxkA€HHE B NpUPOAE. AJIOTPONHBIE  MOAM(PHUKAIUH.
®duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronpHas kuciora u e€
CoJId. AKTHUBUPOBAHHBIA yTOJb, aacopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpriMeHeHne MPOCTHIX BEUIECTB, 0OPA30BAaHHBIX YIIEPOJIOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupojae, crnocoObl MOMy4eHus, (pU3nueckue u
xumudeckue cBorctBa. Oxcupa kpeMuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHui. CTeKI0, €ero noJiydYeHre, BUIbl CTEKIIA.

[Tonoxenne MetaioB B [lepuoandeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OCcoOCHHOCTH CTPOCHHSI DJIEKTPOHHBIX OO0O0JIOYEK aTOMOB MeTamuioB. OOmue
dbusnueckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

DNEeKTPOXUMHUYCCKUN psA  HANpsDKeHWH MeTauioB.  OOmme  crmocoObl
NOJIyYECHHS METaJIOB: TUAPOMETATYPrUs, MAPOMETAILUTYPIHS,
anekTpoMeramutyprus. [lonsarue o koppo3um MmeramioB. CrnocoObl 3alUTBl OT
KOPPO3UHU.

OO6mas xapaktepucTuka MmeTamioB [A-rpynnsl [lepuonuueckoit CUCTEMBI
XUMUYECKAX OJJIEMEHTOB. Hatpmii w Kamuii: mnomydeHue, (U3UYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE MIPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mas xapakrepuctuka metaioB IIA-rpynmer Ilepuogudyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. Marumii M KaJbliMi: ToilydeHue, (U3MYecKue u
XUMUAYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBIX BEIIECTB M HX COECAUHEHUHU.
JKE€cTKOoCTh BOJBI U CIIOCOOBI €€ YCTPaHEHUSI.



ATIOMHHMI: TTOTy4YeHue, pu3ndeckue 1 XuMUYecKrue CBOIMCTBA, MPUMEHEHUE
IPOCTOrO BEIIECTBA W €ro coenuHeHuid. AmQoTepHbIE CBONCTBA OKCHAA U
TUJPOKCUJIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmass xapakTepucTuka MeTauioB To0ouHbIX noarpynn (b-rpymnm)
[leproanveckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

du3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUabl U
rugpokcuansl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auXpoMaThl, HX
OKUCIIUTEINIbHBIC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3znueckne M XUMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHIA.
Baxneitmue coegunenuss Mapranma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nuecKue U XUMUYECKHUE CBOMCTBA JKejie3a U ero coequHeHuil. OKCubI,
rugpokcuanl u conu xeneza(ll) u xxenesa(lll). [lonyueHne u npuMeHEHUE Kee3a
Y €r0 CILIABOB.

dusnyeckrue 1 XUMUYECKUE CBOMCTBA MeU U €€ coeaquHeHui. [lomydyenue u
MPUMEHEHUE MEJU U €€ COCTUHCHHUI.

[{uak: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOKCTBA OKCHJIa M THIPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHne
LIMHKA U €r0 COCINHECHUM.

OKCINEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHrne oOpas3loB HEMETaJUIOB, TOpeHue cepbl, docdopa, kene3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbl», B3aUMOJICHCTBHUE
HICJIOYHBIX U IIETOYHO3EMEINIbHBIX METAIJIOB C BOJIOM (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJCICTBUE IIMHKA M Kejle3a C pacTBOpAMHU KHCIOT U
1IeI04Yel, KaYeCTBEHHBIE PEaKI[MU Ha HEOPTraHMYECKHE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTUOHBI METAaJUIOB, B3aUMOJEHCTBHE THIAPOKCUIOB aTIOMUHUA M I[MHKA C
pacTBOpaMH KHCIOT M HIEJOYEH, PEIICHHE SKCIEPUMEHTAIbHBIX 33/1a4 M0 TEMaM
«T"anorens», «Cepa u €€ coenuHeHUsD», «A30T U (hochop U UX COECTUHEHUD,
«MeTaipl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumum B o0ecrieyeHnn yCTOMYHUBOTO pa3BUTHs YesioBeuecTBa. [loHsATre
0 HAay4YHbIX METOJAxX I[IO3HAaHUS W METOJNOJOTHUH HAay4YHOTO HCCIEI0BaHUS.
Hay4Hble mpuHINIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [[poMbIlLIeHHbIE
CIOCOOBI MOMYYEHUST BAKHEUIITNX BEIMICCTB (HA MPUMEPE MPOM3BOJICTBA aMMHAKa,
CEpHOM KHUCJIOTHI, MeTaHoa). [IpoMbIIeHHBIE CTIOCOOBI MOTYYEHUS METALIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKpY>Kalollel Cpelbl U €ro MOCJIEICTBUSL.
Ponb xumun B o6ecriedeHu SHEPreTHIECKO 0€30MacHOCTH.

Xumusi HW 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia
WCIIOJIb30BaHUs JEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULIMHBI.



XUMUsl TUIIK: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBKU. Poiab Xxumuu B
o0ecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckue u mapdromepubie cpenctBa. boitoBas xumus. [IpaBuia
0€30MacHOr0 MCMOJIb30BaHUS IpErnaparoB OBITOBOM XUMUU B IOBCEIHEBHOMN
KU3HMU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XuMHUs B CENbCKOM X03stiicTBe. OpraHnyecKkue 1 MUHEpaJIbHbIE YA0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepUasbl, KPAaCKH, CTEKIO, KEpaMHKa.
Marepuains! 11 31eKTpoHUKU. HanoTexHOMOrMu.

Pacuérnbie 3anaumn.

Pacuétpl: Macchl BemecTBa win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYacTBYIOUIMX B pPEAaKUUU BELIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) NPOAYKTOB pEakLUH, €CIU OJHO U3
BEIIECTB MMEET IpHUMeECH, Macchl (00BbEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peakluuH, €ClIM OJHO M3 BEUIECTB JAaHO B BHUIE pacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOU
KOHLIEHTpAalMi BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA IPOAYKTA PEAKIUU OT
TEOPETUYECKHU BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmzamusi  MeXIpeIMETHBIX CBsi3ed NpU  H3yYeHUH OOmed W
HeopraHu4yeckoi xumuu B 11 knacce ocymiecTBIsSETCS Yepe3 UCIOJIb30BAHUE KAK
OOLINX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATHHI, NPUHATHIX B OTIEJIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3a,
TEOpusi, 3aKOH, aHAllU3, CHHTE3, KJIacCHU(HUKAIUs, MEPUOIUNIHOCTh, HAOIIOACHHE,
U3MEPEHHE, DKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®dusznka: MaTepusi, MUKPOMHUP, MAaKpOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, H30TOIIbl, PaINOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUI YPOBEHB, BELIECTBO,
Ten0, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, WICAIBHBIA Ta3, (u3ndeckue
BEJIMYMHBI, €AUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTHs, Macca.

buonorus: kierka, opranusm, 3Kkocucrema, onocgepa, MeTaboIu3M, MaKpo-
U MUKPODJIEMEHTBI, OETIKHU, )KUPBI, YIIIEBOAbI, HYKJIEHMHOBBIE KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE OPOJBI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOoIorus: XUMHUYECKasi ITPOMBIIUICHHOCTb, METAJUIyprus, CTPOUTEIIbHbBIE
MaTepHallbl, CEIbCKOX03IMCTBEHHOE ITPOU3BOACTBO, NUIIEBAs ITPOMBIIUICHHOCTD,
dapmaneBTHYECKAS MIPOMBILIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKHUX



IpcrmapaTroB, IIPOU3BOACTBO KOHCTPYKHOUMOHHBIX MATCPpUAIIOB, JJICKTPOHHAA
INPOMBIINIJICHHOCTb, HAHOTCXHOJIOTH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA YTJIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-IEITEILHOCTHBIM IOAXOJOM B CTPYKTypE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XUMHsD Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsS BBIACIEHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
0OyJaronMMHUCS POCCUHCKONW T'pakIaHCKOW HACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEICIICHUIO; HAIMYUE MOTHUBALUH K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOICTBOBATHCS
OPUHATBIMM B OOIIECTBE TMpaBWJIaMU W HOpPMaMU I[IOBEJICHUS;, HaIU4YUe
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYJIBTYPBI; CHOCOOHOCTh CTaBUTH IIEJIH M CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTH OTBITA I[10O3HABATEIILHOW W MPAKTUYECKON AESATEIBHOCTU
oOy4Jaronuxcs B mMpoIecce peannsaly o0pa3oBaTeIbHON NeITeTbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYCCKON JCSITEIBHOCTH
oOydJaronuxcsi B IMpoliecce peanu3aiuu o0pa3oBaTeIbHON AESTENIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY M IIPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax W NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHU! B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA IPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTUBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3E PA3IMYHbIX BUJOB YUCOHOU NEATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOI'O OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTU TEOPUU U IPAKTUYECKOTO
NPUIOKEHUSI XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb pPE3yJbTar
JUIUTENbHBIX ~ HAOJIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MTPAKTHUKOB;



UHTEpeca M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHanm3e MHQOpPMAIMH O MEPEAOBBIX JOCTIKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO [TOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XUMHUECKUMHU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEJECHHUE U MOCTYNKH CBOUX TOBAPHUILEH C
NO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTEH 370poBOro © 0Oe30macHOro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

cOONIOAICHUST TIpaBMJI OE30MAaCHOTO OOpalleHHsl ¢ BEIIeCTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBHOCTH;

NOHMMAaHUS LEHHOCTM TPaBWJ HMHAWBHUIYAJBHOTO M  KOJUIEKTHMBHOI'O
0€3011acHOr0 MOBEJEHUS B CUTYalUsIX, YTPOXKAIOIIMUX 3JOPOBBIO U JKU3HHU JIHOCH;

OCO3HaHUs MOCIEACTBUM W HENPUATHS BPEAHBIX NMPUBBIYEK (YIOTpeOsIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEN0BATENbCKON
JESTENIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JpYyrMxX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKHX 3aaad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbl);

UHTEpeca K IMPaKTUYECKOMY M3YYEHMIO MPOQPECCUIl pa3IMyHOTO poja, B TOM
YHUCJIE Ha OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLy, JIFOJISIM TPYyAa U pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HHIMBHIYaJIbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA:

HKOJIOTUYECKU ILIEJIECO00PA3HOr0 OTHOLIEHUS K HPHUPOJIE KAK HCTOYHHUKY
CYLLECTBOBAHMS JKU3HU Ha 3eMJIE;

NOHMMaHUS TJI00aJbHOrO XapakTepa SKOJOTMYECKHX MpoOJeM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIBHON CPEABL;



OCO3HaHUSI HEOOXOJMMOCTH HCIIOIb30BAHUSI JOCTIXKCHUM XUMHUHU IS
peneHns BONpOCOB PAUOHAIBHOIO MPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BpEI OKPYXKAIOLIEH
OPUPOIHON cpejie, YMEHHUS] IPOTrHO3UPOBATh HEOJIArONMpUATHBIE SKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBPAILLATh UX;

HaJIM4us PA3BUTOrO 3KOJIOTMYECKOTO0 MBILIIIEHUS, IKOJIOTHYECKON KYJIBTYPHI,
omnbITa NEeATEIIbHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHOM U COLMAIIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKW U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
bopMHpPOBAaHUU PALMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpECTaBICHUS 00 OKpYXaloIleM MHUpE Kak O €JUMHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJIeM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHHM JJIS  COBPEMEHHOMU
HMBWIN3ALMU: B €€ TyMAaHHCTHUYECKOM HAMNPABICHHOCTH W BAXXHOM pOJH B
CO3/TaHMM HOBOW 0a3bl MaTEepUATBLHOW KYJIbTYpPhl, B PEIICHUH TJI00aTbHBIX
npobiieM YCTOWYMBOTO DPAa3BUTHUSl YEIOBEUYECTBA — CHIPHEBOW, SHEPreTUUECKOH,
MUIIEBOI M 2KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CTIeueHUN
YCJIIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMMDOPTHOM MKU3HHU KaKIOTr0 YJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BATh
noJiy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SBJICHUM OKPY’KAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4dHbIX (DaKTOB W HMEIOIIUXCS MJaHHBIX C [ENbI0 MONy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeCca K NO3HAHUIO, UCCIEN0BATEIIbCKOMN AETEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO M|
caM0o0Opa30BaHMI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM 1O XHUMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHON
NEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yabTaThl OCBOCHUS MPOrPAMMBI 110 XMMHUHU HA YPOBHE
CpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HAYUMbIE IS dbopmupoBaHus MUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXKIPEAMETHbIE) OOIeHAYYHbIE TOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHpa W CHEHU(PHUKY METOIOB TO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIUs, SBJICHUE,
poliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccae0BaHne, HAOI0IeHnEe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCajbHble y4eOHBbIC NEHUCTBUS (IMO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBaromme dbopmupoBanue (byHKIIMOHATBHOU
I'PaMOTHOCTH U COLIMAIBHOM KOMIETEHIIUN 00Yy4atoIXCs;
CHOCOOHOCTH o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLMAIIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE PE3YyJAbTAaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYecKue JAeiCcTBUSI:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aAKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeNATh LEJU JCATEeIbHOCTH, 3aJiaBasi mapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCII0JIb30BaTh IPHU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBIJICJISITh XapAaKTEPHbIC MPU3HAKU MOHSITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIb30BATh COOTBETCTBYIONINE TOHITHS JIJIsl OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHUS M KPUTEPUU JJId KJIacCU(PUKAIIMU BEIIECTB H
XUMHYECKUX PEaKIUH;

YCTAHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTHUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U TPOTHBOPEUYHS B paccMaTPUBAEMBIX
SBJICHUSAX, (OPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLECCE MO3HAHUSI MCIOJIb3yEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICINIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJ) »JJIeMEHTa, XHUMHUYeckas ¢GopMmylia, ypaBHCHHE XHUMHUUYECKOM



peakuy — MpU PEUICHUH Y4YEOHBIX MO3HABaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS TSI BHISBICHHS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiiCTBUSA:

BJAJ€Th OCHOBAaMH METOJIOB HAYyYHOTO MO3HAHUSI BEHIECTB M XUMUYECKUX
peaKuunii;

(dhopMyIMpOBATh MEIN 1 314U UCCIIETIOBAHUS, UCIIOIh30BATh MIOCTABICHHBIC
U CaMOCTOSITEIHLHO C(OPMYTMpPOBAaHHBIE BOIPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUA U OCHOBBI JJi1 (DOPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIAJICTh HAaBBIKAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJAO0M
IpoIecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaThH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOJIEIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/lay, NPUMEHEHUIO Pa3InyHBIX
METO/IOB MTO3HAHMUSI.

3) pabora ¢c unpopmanueii:

OPUCHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHMoOpMaruu (HaydHO-
MOMyJIsIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJCP)KAaHUS, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEpHETa), aHaMM3UpOBaTh MHPOPMALIUIO PA3TUYHBIX BUIAOB U (HOpM
Ipe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCT;

(bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATh PA3TMYHBIE METOJbI MPU TIOUCKE H
oTOope wuHMOpPMAlMK, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
onpeneaEHHOro TUIA,

mpUOOpETaTh OIBIT KCIOIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSTEIbHO  BHIOWpAaTh  ONTUMAIbHYIO  (OpMYy  TNpEeACTaBICHUS
uHpopManu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHbIM SA3BIK B KayecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKON WHGOpMAIUEH: TPUMEHATh MEXKIpPeAMETHbIe ((DU3WdecKkne u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUATypPbI, HOMEHKIATYPY;

HCIIO0JIb30BAaTh 3HAKOBO-CMMBOJMYCCKHUEC CPCACTBA HATTIATHOCTH.

KOMMyHHKaTl/IBHBIe YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHﬂ!



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkAaeMOM TEMbI B XO/1€ JUAJIOTa /WU
JUCKYCCHUH, BBICKA3bIBaTh UJIeH, (OPMYIUPOBATH CBOM MPEATIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS ITPEUIOKEHHON 3aa4H;

BBICTYNIATh C MpE3CHTAIlMEl pe3ybTaTOB IMO3HABATEIBHOU JESTEIbHOCTH,
NOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajnu3alii y4eOHOTro NpoeKTa, U (GOpMYIHUPOBATH BBHIBObI
0 pe3yJibTaraM MPOBEAEHHBIX HUCCIEAOBAHUN MYyTEM COIVIACOBAHMS TMO3UIIMHA B
X0/J1e 00CYX/IeHHUsI 1 0OMEHA MHEHUSMH.

PeI‘yJIHTl/IBHI)Ie YHUBEPCAJIBHBIC y‘leﬁHLIe IleﬁCTBl/lﬂ:

CaMOCTOATENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOK I103HABATEIIBHYIO
JEeATENbHOCTh, Ompeneisis €€ Leaud M 3aJadyd, KOHTPOJIMpPOBaTb U IO MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpejlaraeMblii aJrOpUTM ACHCTBHI mpu
BBIMIOJJHEHMM Y4E€OHBIX M UCCIIEOBATENbCKUX 3ajady, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pElIeHHs € Y4YETOM IIOJIyYE€HHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIATh CAMOKOHTPOJIb [JEATEIBHOCTM HAa OCHOBE CaMOaHaau3a u
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMUU Ha yriyOJIEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHMs BKIIIOYAIOT CHELMPUUECKHE
I y4eOHOTOo MpeaMeTa « XUMHUsD) HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI 1eMCTBUIN
110 OCBOGHUIO, MHTEPIPETAIMU U MPEeoOpPa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
[0 TOJYYEHHIO HOBOI'O 3HAHMSI M NMPUMEHEHUIO 3HAHWW B PA3IMYHBIX Y4EOHBIX
CUTYallUsX, 4 TAKXKE B PEAJbHBIX JKU3HEHHBIX CUTyalUsIX, CBA3aHHBIX C XUMHEH. B
IporpaMme IO XHMMHMM IIPEIMETHBIE PE3yJbTaThl IPEACTABICHBI 110 T0JaM
WU3Y4YCHUS.

10 KITACC

[IpenmeTHBIE peE3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUNA: O MECT€ U 3HAYEHUU OPraHu4ecKou
XUMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ pOoju B OOECHEUYEHUHU YCTONYHMBOIO
pa3BUTHUS YEIOBEUYECTBA B PEHICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBO 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIruy, B obecrieueHnn palMOHAIBHOTO
MIPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUHM MHUPOBO33PEHUS M OOIIEH KyJIbTYpPHI
4eJioBeKa, a TakKKe OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATA0IINAE MTOHATUS — XUMHUYECKHUM JIEMEHT, aTOM, AP0 U JIEKTPOHHAA
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTaNHM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToma, TUOpUAM3aldsg AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKAsI CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIAECPOIHBIN CKeNeT, (YYHKIIMOHATLHAS
TpyIIa, paadkall, CTPYKTypHBIE (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHas (TeoMeTpUuecKas,
ONTHYECKasi), HM30MEpbl, TOMOJOTUYECKUN psji, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOJ- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHUS, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAWHEHUS, TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPraHHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHUSI MACChl BEMIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs SHEPrUM TMPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XMMUH, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHWYECKUX SIBIICHUW; MPEACTABICHUS
0 MEXaHM3MaX XWMHUYECKUX pEakKIUi, TEPMOJUHAMHUYECKHMX W KUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHHs, O B3AMMHOM BJIIMSIHUM aTOMOB M T'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIH a3 dekTol, opreHTanThl | u 11 pona);
(haKTOJOTHYECKUE CBEACHHS O CBOMCTBAX, COCTaBe, IMOJYYCHUU W 0O€30MacHOM
WCIIOJIb30BAHUY BAKHEUINIMX OPTraHUYCCKUX BEIIECTB B OBITY W MPAKTHYECKOU
NEeSTEeIBHOCTH  YeJOBEeKa, OOLMX  HAYYHBIX  NPUHIUIAX  XHMHUYECKOIO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepadbOTKH HEPTH);

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHUH,
YCTAaHABIIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPHU
OIMCAHUHU COCTAaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOIb30BaTh XMMHUYECKYI0 CUMBOJIMKY IJII COCTaBJIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX M CKEIETHBIX) (HOPMYJT OPraHUYECKUX
BEIIIECTB;

COCTaBIIATh YPAaBHEHUSI XUMUYECKUX PEAKIUN U PACKPBHIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMl  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO OajlaHca JTUX peakiuii, peakiil HOHHOro OOMeHa IyTEéM
COCTAaBJIEHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHUM;



U3rOTAaBIMBATh MOJEIIM MOJIEKYJl OPTaHUYECKUX BEUIECTB ISl WILTIOCTpaIluu
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpMUPOBAHHOCTh YMCHHI: yCTaHABIMBATH MPHUHAIC)KHOCTh M3YYCHHBIX
OpraHUYEeCKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeAeiaEHHOMY
KJIAcCy/Tpynmne COeJUHEHUM, JaBaTb UM Ha3BaHHUS 10 CHUCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoaUTh TPUBHAIbHBIE HA3BaHUS IJIS OTACIBHBIX
MIPEICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIIEPHH,
ATWJICHTJINKOIb, (eHos, (QopMambIeTHl, aneTaabIeTH], aleTOH, MypaBbHUHAs
KHCIIOTa, YKCYCHAsl KUCIIOTa, CTE€APUHOBAs, OJICMHOBAsA, TAIbMUTHHOBAST KUCIIOTHI,
IJIMIWH, alaHuH, MalibTo3a, (PPyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMPEACNSATh BHUJ XWMHUYECKOW CBS3H B
OPTraHUYECKUX COCIMHCHHSIX (KOBAICHTHAs W WOHHAs CBSI3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. ByTiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pazIUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB: aJIKAaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUECHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJCTHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€JKOB, yTJIeBOJAOB (MOHO-, AM- W TOJHUCAXAPHUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMA C WCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHHM OT
KPaTHOCTH ¥ TUITA KOBAJICHTHOU CBSI3U (O- U M-CBS3M), B3aUMHOT'O BIIUSTHHSI aTOMOB
U TPYTI aTOMOB B MOJICKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTIJIEBOIOPOIHOTO
ChIpbsi  (HepTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepadoTKu U
MpPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOIIOJCHUH, U3MEPECHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMHUPOBAHHOCTh yMEHUs IPUMEHSTh OCHOBHBIE ornepanuu
MBICIIUTENILHON JESTENIbHOCTH — AaHalu3 W CHUHTE3, CpaBHEHHE, 0000IleHue,



CHUCTEMATHU3AIMIO, BBISIBICHUE MPUYUMHHO-CICICTBEHHBIX CBSI3€H — ISl M3YyUYCHUS
CBOWVCTB BELIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBS3h XUMHUYCCKUX 3HAHUU C
MOHATUSAMHU U TIPEJCTABICHUSAMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JJIA
0oJiee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO0 €IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHHH: TMPOBOAWTH PACUETBl IO XUMHYECCKUM
dbopMyllaM U ypaBHEHUSIM XUMHUUYECKUX PEaKIMil C MCIOJIb30BaHUEM (HU3UYECKUX
BeJIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKON
(dbopMyIIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, aHAJTU3UPOBATH M OIICHUBATH
C TMO3UMLIMH  DKOJIOTHYECKOH  0€30IacHOCTH  IOCJIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIESITEILHOCTH YEJIOBEKA, CBSI3aHHOM C epepadOTKOM BEIIECTB,
WCIIOJIB30BATh MOJYyYEHHBIE 3HAHUS IS IPUHATHS TPAMOTHBIX PEIICHUH MpooieM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAaMOCTOSITEIBHO IIJIAHUPOBAaTh W TPOBOJUTH
XUMUYECKUN SKCIIEpUMEHT (IMOJyYeHHEe W M3YYEHHE CBOWCTB OPTraHUYECKHUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIVIEBOJOPOJOB PA3JIMYHBIX KIJIACCOB W
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 110 PACMO3HABAHUIO OPTraHMYECKHX BEIIECTB) C COOJIOJCHUEM IPaBUII
0e30macHoOro OOpallleHHsl ¢ BeIIeCTBAaMU M J1Ta0OpaTOPHBIM O0OPYJ/IOBAHHUEM,
dbopMyIMpOBaTh IIENh HCCICAOBAHMS, NPEACTABIATh B pa3mudHoON (hopme
pe3yabTaThl SKCIEPUMEHTA, aHATTU3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHUM:

coOJIroIaTh MpaBUjIa SKOJOTHYECKH I1€JIECO00PA3HOT0 MOBEACHHUS B OBITY M
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAIOLIECH
MPUPOJIHON CPEIbl U IOCTUKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA >KUBBIE OPraHU3MBI
ONpEJETIEHHBIX OPraHUYECKUX BEIIECTB, MOHKUMAsi cMbICH nokaszarens [1/1K;

aHAJIM3UPOBATh I1€JECO00PA3HOCTh MPUMEHEHUS] OPraHUYECKHX BEIIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHH: OCYIIECTBIIATH II€JICHANIPABICHHBIM TTOWCK
XUMHUYECKOW MH(OPMAILIMK B PA3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-HaydHas
JuTepaTypa, CpeacTBa MmaccoBor nHpopmanmu, UHTEpHET U Apyrue), KPUTHIECKH
aHAJIM3UPOBATh XUMUUYECKYI0 MHPOpMAIIHIO, TiepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a/1auei.



11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJIICHUM TPUPOJBI, O MECTE€ W 3HAYCHUH
XUMHUU B CHCTEME €CTCCTBCHHBIX HayK U €€ poju B 00ECIeUeHWH YyCTOWYHUBOTO
pa3BHUTHs, B PEIICHHH TPOOIEM DSKOJOTUYECKOH, SHEPreTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAlIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOIONOIb30BAHUS, B
GbopMHpPOBAaHUM MHUPOBO33PEHHUSI W OOl KyJbTyphl YEIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHPOIHOU

cpene;
BJIQJICHAEC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIONINE TOHSATUS — XWMUYECKHUU JJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JIEKTPOHHAs: 000JI04Ka aTOMa, S-, p-, d-aTOMHBIE OpPOUTAIIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOWTalei, HOH,
MOJIEKYJIA, BaJ€HTHOCTb, 3JEKTPOOTPULATEIIBHOCTb, CTEHNEHb  OKHUCIICHU,
XMMHYECKasi CBs3b (KOBAJEHTHAs, WMOHHAs, METaJJIM4YecKas, BOJIOPOAHAs),
KpUCTAJUIMUECKAs peleéTka, XMMHUYECKas peakuus, pacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTHUYECKAs JUCCOLMALMS, CTENEHb JUCCOLMALINY,
BOJIOPOJHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3(PdeKT
XUMUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHs DJIEKTPOIUTHUECKON IUCCOLMALMM, NEPUOANYECKUN
3akoH JI.M1. MeHnzeneeBa, 3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH COXPAHEHUS U
NPEBPALLIECHNS SHEPTUUA NPH XUMUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUA S3bIK
XMMHMH, MHPOBO33PEHUECKHUE 3HAHMS, JieKallueé B OCHOBE IIOHMMAaHUSA
OPUYMHHOCTH M CUCTEMHOCTHM  XUMHYECKMX  SIBICHHUH;  COBpPEMEHHbBIE
IPEACTABICHUS] O CTPOECHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX; IIPEJICTABIICHHUS O MEXaHU3MAX XUMUYECKUX PEAKIUH,
TEPMOJIMHAMHYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSIX WX MPOTEKAHMS, O
XMMHYECKOM PABHOBECHUH, PACTBOpAaX U JUCIEPCHBIX CUCTEMAX; (PaKTOIOIMUECKUE
CBEJICHMSI O CBOICTBaX, COCTaBe, IOJyYEHHU M OE30IIaCHOM HCIIOJIb30BAHUU
BOXHEHIIINX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU AEATETbHOCTU
YeJIoBeKa, OOMIMX HAYYHBIX MPUHIIUIAX XUMHUECKOTO POU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUU: BBISBISITh XapaKTEpHbIE MPU3HAKU IOHATHM,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHATUS IPU
ONMCAaHUU HEOPTAaHWYECKUX BELECTB U UX MPEBPAIICHUN;



c(hOpMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIS
coctapneHuss (GOpMyNl BEIIECTB M  YpPaBHEHUN XHUMHUYECKUX  PEaKIIUH,
cucrtematnyeckytro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTH YMEHHSI ONIPEIETISATh BAJICHTHOCTh M CTEIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMUYECKOU CBSI3U (KOBaJCHTHAs,
WOHHAs, METa/NINYecKas, BOJOPOJHAsS), THUI KPUCTALIMYECKON pEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTHh YMEHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIM MEXaHU3MBbI 00pa30BaHUS KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh  yMEHHUH:  KJIACCHU(PHUIIMPOBATH:  HEOPTAaHUYCCKUE
BEILIECTBA 10 UX COCTABY, XUMUYECKHUE PEAKIIUU MO PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrollydx BeIIeCTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHUIO
CTENeHEeN OKUCIICHUS AIEMEHTOB, 00PaTUMOCTH, YUACTHIO KaTalu3aropa U Ipyrue);
CaMOCTOSTENIbHO BBIOMpATh OCHOBAHHMS W KPUTEPUU I Kiaccu(HKaIuu
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKIIHM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPhIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHUMW: XapaKTePU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHYECKHX 3JIEMEHTOB IEPBOr0O—YETBEPTOrO IEPUOJIOB
Ilepuonnueckorn  cucremsl  J.M.  MeHnneneeBa,  UCHOJB3ys  MOHATUA
«QHEPIreTHUECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKAEHHOE HDHEPreTUYECKUE COCTOSHHS aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB W HX
COCIMHECHUNW TI0 mnepuomam u rpynmaM llepuogmueckoun cucremsr [, .
MeHnneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOITHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIACCOB, MOATBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOW CBSA3M ME¥KIY HEOPraHMYECKHMMH BEIIECTBAMHU C
MIOMOIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

c(hOPMUPOBAHHOCTh YMEHHUS PACKpPBIBaTh CYIIHOCTh: OKHCJIHUTEIIbHO-
BOCCTAHOBUTEJIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
TUX PEAKIUN; peakuid HMOHHOTO OOMEHa MYTEM COCTaBIICHHUS WX TMOJHBIX U
COKpAaIlllEHHBIX  WOHHBIX  YpaBHEHWH;  pEaKUMi  THUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe T'UIPOKCOKOMIUIEKCOB I[IMHKA U aTFOMUHUS);



c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUU C Y4ETOM HMX DHEPreTUYECKHUX XaAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakIUuh B 3aBUCHUMOCTA OT Pa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEUIEHUSI XUMUYECKOI0 PAaBHOBECHSI TIO]1 BIUSTHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larensbe);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHMHUYECKHE PEaKIIUH,
JIeKAIKE B OCHOBE MPOMBIIUICHHOTO IOJYyYEHUsS CEPHOM KHCIOTHI, aMMHAKa,
o0muye HaydHble TPUHIMUIB XUMHUYECKUX TPOU3BOJICTB; IIEIeCO0OPA3HOCTh
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLICHHS PUCK-IT0JIb3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHWK O METOJAaX HAYIHOTO
MO3HAHUS SIBJICHUM TPUPOABl — HAOMIOIEHUe, HW3MEPECHHE, MOJCIMPOBAHUE,
AKCHEPUMEHT (peaabHbIN U MBICJICHHBIN ), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHHSI IPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEI0BAaHUN BELIECTB
U s OOBSICHEHUS XHMHYECKUX SIBIICHUM, HMMEIOIUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISATh B3aUMOCBSI3bh XUMHUYECKHX 3HAHUUA C
MOHATHUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0CO3HAHHOTO MOHUMAaHUS MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TPOBOJUTH pPACUYETHl: C MCIOJIb30BAaHUEM
MMOHATUN «MacCOBasl JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHLCHTPALU;
Macchl BelecTBa WK 00bEMA raza Mo M3BECTHOMY KOJIMUECTBY BELIECTBA, Macce
uin 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKkuuu; 3HaA4eHUs BOJAOPOIHOTO MOKAa3aTelsl pPAacTBOPOB KHUCJIOT U IIEJIOYEN C
W3BECTHOM CTENEHBIO AUCCOIMAIMK;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKLHH, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BUAE PacTBOpaA C
OTIPEICIEHHOM MacCOBOM J10Jiel pacTBOPEHHOIO BEIECTBA WJIM JIAaHO B M30BITKE
(MMeeT MPUMECH); TOJIM BBIXO/Ia IPOYKTA PeaKIUn; 00bEMHBIX OTHOIICHHI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBPHO IIAHUPOBATh M TIPOBOIUTH
XUMHUYECKHI  JKCIepUMEHT  (MpOBEACHHE  peakuuid  HOHHOTO  OOMEHa,
MOATBEPKACHNE KAUYECTBEHHOIO COCTABA HEOPraHUYECKUX BEIIECTB, ONPEACICHUE
Cpedbl PacTBOPOB BEIIECTB C IOMOIIbIO HMHAMKATOPOB, HU3YYEHUE BIWSHUSA
paznuMyHBIX  (PAKTOPOB Ha CKOPOCTb XHMMHYECKOM  pEaKIuu, pEIICHHEe
SKCHEPUMEHTANIbHBIX 3afad 1o TemaM «Mertame» u  «Hemerams») ¢
COOJIIOZICHUEM TpaBUJI 0€30MacHOr0 OOpaIIeHUs C BEIECTBAMHU M JIAOOpaTOPHBIM
obopynoBanueM, (popmynupoBaTh Le€Nb HCCIACAOBAHUS, MPEACTABIATH B
paznuyHOi opMe pe3yabTaThl IKCIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOJIIOIATh MPaBUJIA MOJIb30BAHUS XUMUYECKON
mocynoi M jabopaTopHbIM O00OpyAOBaHHEM, OOpaIeHHs C BEIMIeCTBAMH B
COOTBETCTBUU C MHCTPYKIMSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTBITOB, HKOJOTMYECKU LEIEeCOO0pPa3HOro TMOBEACHUSI B OBITY M TPYAOBOU
JEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3JI0POBbSI, OKPYKAIOWIEH MPUPOIHOU
cpenbl M JIOCTH)KEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCHUYECKOI'0 JICUCTBUSI HA KUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIch rmoka3arens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBJIATH II€JICHANIPABICHHBIM MOUCK
XUMHUYECKON MH(GOPMAIIMK B PA3TUYHBIX UCTOUHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpeacTBa MaccoBoil nHbopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XUMUYECKYI0 MH(POpMAIUIO, TiepepadbaThiBaTh €€ U UCHOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a/1auei.
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10 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
KonTtpoibn IIpakTHyeck
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIC
ble padoThI ue padboTbl
pecypcsbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH
[Ipenmer opranndeckoit xumuu. Teopus
1.1 CTp OI;HI/ISI op raHU4YECKUX COE HHeHHI‘E A.M 8 bubmmorexa [IOK
' P P A S https://m.eds00.ru/d69d 650
byrneposa
Hroro no pasneny 8
Pa3neu 2. Yriesogopoasbl
)1 [IpenenbHBIC YTIIEBOIOPOIBI — ATKAHBI, 5 bubnmnoreka [JOK
' HUKJIOATKAHbI https://m.edso0.ru/d69df650
29 HenpenensHbie yriieBoaOpOIbI: AIKEHBIL, 14 1 bubnnoreka [JOK
' aIKaguEeHBI, aJIKUHBI https://m.edsoo0.ru/d69d{650
bu6nmuorexa [JOK
23 A 8
POMATHHECKHE YT/IEBOAOPOAEI (aPCHBL) https://m.edso00.ru/d69d{650
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U 4 bubnnoreka [JOK
. UX mepepaboTka https://m.edso0.ru/d69df650
2.5 ["ajoreHnpou3BoAHbIE YIIIEBOAOPOI0B 4 1 bubmmorexa [IOK
' P A yr AOPOA https://m.edso00.ru/d69d{650
Hroro no paszneny 35
Pa3nea 3. Kuciopoacoaepskaiue opranudecKkue coeJuHeHHs

3.1

Cnuptsl. @enon

11

bu6nmmorekxa [JOK




https://m.edso0.ru/d69df650

Kap6OHI/IJ'ILHLIe COCIMHCHUA: aJIbACTUIbBI U

bu6mmorexa [IOK
3.2 keToHbl. KapOoHOBbIE KHUCIOTHI. ClIOKHBIE 21 hitps://m.edsoo.r/d69df650
3¢upsl. XKupsl
bu6nmmoreka [JOK
33 ¥ TIeBORL ? https://m.edso00.ru/d69d{650
Nroro no pasgeny 41
Pasnen 4. AzoTconepxamme opraHu4ecKne coeJMHeHUus
bu6mmorexa [IOK
4.1 A A .b 12
MIHBL AMIHOKHCIOTRL. SO https://m.eds00.ru/d69d{650
Hroro no pazneny 12
Paspnen S. BeicOKOMOJIEKYIPHBIE COCAUHEHUS
5.1 BricokOMOIEKYIIIpHBIE COETUHEHUS 6 bubmmorexa [IOK
' yp s https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KUIACC

KouunyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejioB H TeM nudpoBbIe
Ne ni/m P Kontpoabusl | IlpakTnyecku (up )
NporpamMmbl Bcero o0pa3oBaTtejibHbIE
e padoThI e padoThbl
pecypcsl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUM
Crpoenue atoma. [lepronnueckuii 3aKoH
1.1 u I'Fl)e HoJYecKas CI/IIZTGI\I/ia XUMHUYECKUX 9 bubmorexa OK
' proa https://m.edsoo.ru/2dd57£24
snemeHToB /1. I. Menaeneena
12 Crtpoenue BemecTBa. MHOroobpasue 1 1 bubnuotexa [JOK
' BEIIECTB https:/m.edsoo.ru/2dd57124
but6mmoreka [IOK
. 1 1 3
1.3 KHMHYECKHE PeaK IHH ? https://m.edsoo.ru/2dd57£24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6mmoreka [IOK
. 1 1
2.1 Hemeraner 3 3 https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
2.2 M 23 1 2
CTajlIbt https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 Metoabl IO3HAHUSI B XUMUHU. XUMHUA U 9 bu6mmoreka [{IOK
’ KU3Hb https://m.edsoo.ru/2dd57{24
Hroro no pazneny 9
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmmuecTBo yacos
Jlara
Ne Kontposn | IIpaktnue DJIeKTpPOHHbIe Hu(poBbIe
Tema ypoka usyue
n/n Bcero bHBIE CKHe st o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[IpenMer u 3HaUEHUE OPraHUYECKON
1 XI/II)MI/II/I 1} e,[[CTaBJ'IeHI/Iepo MHOT000pa3uu 1 bubamorexa [IOK
- TP . p https://m.edsoo.ru/3686e6f5
OpraHUYEeCKUX COCTUHEHUM
DIEKTPOHHOE CTPOEHHUE aTOMa yriepo/ia
2 (OCHOBpHoe u 3032 KIEHHOE coZTro;nF{)mI) 1 brbmorexa [OK
Y ) https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3BMOXHOCTH aTOMa yriepo/ia
XuMHUYecKasi CBA3b B OPraHUYECKUX
3 coequHeHUsIX. MexaHn3Mbl 00pa3oBaHUs 1 bu6mmorexa [IOK
KOBQJIEHTHOH CBSI3H, CIOCOOBI pa3pbiBa https://m.edsoo.ru/8d39f5¢8
CBsI3ei
4 Teopus cTpoeHMS OPraHUYECKUX 1 bubnnoreka [JOK
coenquHenuii A. M. byrneposa https://m.edsoo.ru/9e595¢cb8
Bunsl uzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubnnoreka [JOK
3¢ eKTHI B MOJIEKYJIaX OPTaHUYECKUX https://m.edso0.ru/b0e61661
COCAMHEHUI
[Ipeacrasnenue o KIIacCHPUKALUY U
6 CIfCTCMaTI/I‘IGCKaSI HOMeHK(J?IaT a (IUPAC) 1 bubmmorexa [IOK
yp https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIICCTB
7 Knaccudukanus peakiuii B opraHu4ecKoit | bubnnorexa [JOK

XUMHHN

https://m.edsoo.ru/ba5706aa




CI/ICTeMaTI/BaI_II/IH 151 O606H_IGHI/IG 3HAHUH 110

bu6mmorexa [IOK

ankeHoB. [IpaBuino MapkoBHUKOBa

8 TEME https://m.edsoo.ru/87a37cab
ATKaHbI: TOMOJIOTHYECKHH psif, 001as

9 dbopMyIna, HOMEHKIIaTypa U U30MepHs, bubnuorexa [JOK
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYJI

10 Du3nvecKre 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B IpHUPO/IE.

11 CrniocoOsl nostyueHus u an;nvI[)eHeHHe Bubmmorexa LIOK

https://m.eds00.1u/259b0asb

AJIIKaHOB
Huxnoankansl: o0mas Gopmyna,

12 HOMEHKJIaTypa U U30MepHs, 0COOEHHOCTH bu6numoreka [IOK
CTPOEHHUSI U XUMUYECKHUX CBOMCTB, https://m.edsoo.ru/156730d2
CHOCOOBI MOTYYESHHS U IPUMEHEHHE
Pemenne pacu€rHbIxX 3a71a4 Ha
ompeielIeHUE MOJIEKYIISIPHON (OpMYIIBI

13 OpPraHUYECKOTO BEIIECTBA 110 MACCOBBIM bubnmnoreka [JOK
JIOJISIM aTOMOB 3JI€MEHTOB, BXOJISIIMX B https://m.edsoo.ru/bf84d8eb
ero coctaB. Cucremaruzanus u
0000111eHIe 3HAHUI TT0 TeMe
AJKEHBI: TOMOJIOTUYECKUM psJl, o01Ias

opMyJia, HOMEHKJIATypa, 2JIEKTPOHHOE 1
14 f[)pf))CT}l;aHCTBeHHOG CT}I;I())GHI/IG MOIJ)'IGKYII. bubmmorexa [IOK
https://m.edsoo.ru/273b0ale

CTpyKTypHasi 1 IUC-TPaHC-U30MEPUS
AJIKEHOB

15 du3ndecKre 1 XUMUYECKHEe CBOMCTBA bubmuoreka [JOK

https://m.edso00.ru/21069ccd




CriocoObl osTy4eHHst U MPUMEHEHNE

bu6mmorexa [IOK

16
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckas padora Ne 1 mo Teme
17 "l_II)OJ'I YEHHUE aTineHa Y U3yUYEHUE €ro brbmorexa OK
. y " yi https://m.edsoo.ru/0941eed8
CBOICTB
Pemenne pacu€rHbIxX 3a1a4 Ha
18 ompe/ielIeHUE MOJIEKYJISIPHON (OpMYIIBI bubmorexa HOK
pe YAp pMy https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
ATKaJIueHbI: CONPSIKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbBIC bubmorexa HOK
p > KYMYJHP ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOT'O CTPOSHUS
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubnnorexa [JOK
JVCHOB https://m.edsoo.ru/e561253d
)1 CriocoOsI ONTy4eHus U IPUMEHEHUE bubnuorexa [JOK
AJIKaJMECHOB https://m.edsoo.ru/1aa81660
ATKHHBI: TOMOJIOTHYECKHUH psifl, 001as
” ¢bopmyna, HOMEHKIATypa, IEKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, https://m.edsoo.ru/68b6ccdc
¢du3nueckre cBOCTBa
23 XUMHUYECKUE CBOWCTBA aJIKUHOB bubmorexa HOK
https://m.eds00.ru/23493a93
4 KauecTBeHHBIE peakli Ha TPOIHYIO bubnuorexa [JOK
CBs3b https://m.edsoo.ru/7b1c48da
)5 CriocoObI oNTy4eHus U IPUMEHEHUE bubnuorexa [IOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3amau: pacu€Tsl M0 ypaBHEHUIO bubnmnorexa [JOK
XUMHYECKON peakiuu https://m.edsoo.ru/5db8e526
27 Cucremaru3zanus u 0000IIeHUE 3HAHUM 110




TEMC

ApeHbl: TOMOJIOTUYECKUH psfl, 001as
dhopmysa, HOMEHKIATypa. DIEKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT bubmmorexa [IOK
pOCTp P y https://m.edsoo.ru/a92a7094
OeH3051a U TOJIyoJa, UX (PU3NUYECKUE
CBONCTBA
79 XHUMHYECKUE CBOMCTBA aPCHOB: PEAKLIUU bubnnoreka [IOK
3aMEIIECHUSA https://m.edsoo.ru/a44alae4
XHWMHYECKHE CBOMCTBA aPEHOB: PEAKIUU
30 MIPUCOEANHEHHUSI, OKUCIIEHE TOMOJIOTOB Bubmmorexa LIOK
P A ’ https://m.edsoo.ru/a44alae4
OeHzona
31 Oco0EeHHOCTH XUMHYECKHX CBOMCTB bubmuoreka [JOK
CTUpOJa https://m.edsoo.ru/d5018a54
Pemrenne pacu€tHbix 3a7a4 Ha
32 on enenel};)ne MOJIEKYJISIPHOHN (OpMYIIBI bubmmorexa TOK
P Yp pMY https://m.edsoo.ru/53461a2¢
OpraHWYECKOro BEIECTBA
1 CriocoOsI ONTy4eHus U IPUMEHEHUE bubnuorexa [JOK
apeHoB https://m.edsoo.ru/6f717d09
34 ['eneTnveckast CBSI3b MEXKIAY Pa3TUIHBIMU
KJIacCaMHM YTJIEBOJIOPOIOB
Pacuérel mo ypaBHEHUSIM XUMUYECKUX
35 peakuuii. CuctemaTusamus u 00001IeHne
3HAHUM MO TEME
16 [Ipuponnsiii ra3. [lonytHble HEQTAHBIE
ra3bl
37 KaMeHHBII1 yroib ¥ MPOLYKTHI €70 bubnnoreka [JOK
nepepaboTKu https://m.edso0.ru/69b3398b
38 Hed1b 1 ciocoOsl e€ nepepaboTKH. bu6nuoreka [IOK




[TpuMeHeHMe TPOyKTOB IepepaboTKu
HeTH

https://m.edsoo.ru/2119de78

I'emermueckas CBA3b MCKAY pa3iIndYHbIMU

39
KJIacCaMH YIJIEBOJOPOJIOB
["anoreHonpon3BoAHbBIE YTIIEBOAOPOIOB!
40 ANEKT OHH(I:e CT oeHHe'yreaK an Bubmmorexa LIOK
p p » Peaxil https://m.edsoo.ru/82b4d759
3aMelIeHUs rajoreHa
JeiicTBue 1menouei Ha
41 raJIOr€HIPON3BOIHbIE. B3aumonenicTeue
JUTaJoreHaJIKaHOB C MarHueM U LIMHKOM
4 Cuctemaru3zanus 1 00o01IeHNe 3HaHUH 110 bubnnoreka [JOK
pazneny "YrieBogopoasr" https://m.eds00.ru/20e8922
43 KontponbHas pabora no Teme bubnnoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE CIIUPTHIL:
rOMOJIOTHUYECKHUH psij, obmmas ¢popmyna,
44 CTPOEHHE MOJIEK JII) U30MeE I/I}I(b o bubamorexa LOK
P Y Y, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KJIacCU(pHUKaIHs,
¢du3nyeckre CBOUCTBA
45 XHUMHYECKUE CBOMCTBA IIPEACIIBHBIX bubnnoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 Crioco0ObI ONTy4eHUsI U TPUMEHEHNE bubnmnoreka [JOK
OZTHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
IIpocTeie 3¢upsl: HOMEHKIIaTypa U
47 I/I?i)Me us %:C(E%GHHOCTI/I q)mIZEeCKHx U Bubmmorexa LIOK
pHs, . https://m.edsoo.ru/c2¢788b2
XUMHAYECKHX CBOHCTB
43 MHOroaToMHbIE€ CIIUPTHL: STUIICHIIMKOJIb bubnnoreka [IOK

U TJIIMLCPUH, UX (I)I/ISI/ILIGCKI/IC n

https://m.edsoo.ru/ee4d84aa




XUMHYECKHE CBOMCTBA

CriocoObl oJTy4eHus: U MPUMEHEHUE

bu6nmmoreka [JOK

49
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 DeHOJI: CTPOCHHE MOJIEKYITBI, (PU3UUYECKUE bubnmnoreka [JOK
cBoiicTBa. ToOKCHUHOCTH (peHona https://m.edsoo.ru/2ce726£8
bu6nmmoreka [JOK
51 XHUMHYECKHE CBOMCTBA (peHOoIa
¢ https://m.edsoo.ru/037ca5f9
5 Crioco0ObI TONTy4eHUsI U TPUMEHEHNE bubnmnoreka [JOK
¢dbenomna https://m.edsoo.ru/c77ddf4c
ITpakTruyeckas pabota Ne 2. Pemenue
53 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubamorexa [IOK
" P " s https://m.edsoo.ru/fd0ced09
CrupTsl ¥ PEeHOTBI
54 Cuctemaru3zanus 1 00o01IeHNe 3HaHUH 110 bubnnoreka [JOK
TEME https://m.edso0o.ru/1810cb9b
ANBIErUIbl M KETOHBI: SJIEKTPOHHOE
55 CTpOEHUE KapOOHUIHLHOM TPYIIIHI; bubnuotexa [JOK
TOMOJIOTUYECKHE PsAJIbI, 0011ast popMmyia, https://m.edsoo.ru/b139beaa
M30MepHUs U HOMEHKJIaTypa
56 ATNBIEruipl ¥ KETOHBI: (PU3NUECKHE bu6nmmoreka [JOK
CBOKCTBA; PEAKLMU IPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peaknnu okuciieHNs U Ka4eCTBEHHBIC bubmuoreka [JOK
peaKkunu anbAerui0B U KETOHOB https://m.edsoo.ru/a393baa9
53 CriocoOblI 1osryyeHust aabAeru10B U bubnnoreka [IOK
KETOHOB https://m.edsoo.ru/520d1¢51
OAHOOCHOBHEIE MpeAebHbIE KAPOOHOBBIE
P P bubmmorexa [IOK
59 KHCIIOTBI, 0COOEHHOCTH CTPOCHHS UX

MOJICKYII

https://m.edsoo.ru/fecOb113




60 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX bubnnoreka [IOK
KHCJIOT, UX (pU3UYECKHe CBOMCTBA https://m.edsoo.ru/700cc87b
61 XHUMHYECKUE CBOMCTBA IIPEACIIBHBIX bubnnoreka [JOK
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHUHON
62 KHCI0Thl. MHOTrooOpa3ue kapOOHOBBIX bubmmorexa [IOK
' P P https://m.edsoo.ru/bb3 1be71
KHCJIOT
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX U
apoMaTHYeCKHX KapOOHOBBIX,
bu6nmoreka [JOK
63 TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucnot. [IpencraBurenu BbICIINX
KapOOHOBBIX KHCIIOT
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bu6numoreka [IOK
KHCIOT https://m.edso00.ru/0d162d9d
65 CriocoObI TONTy4eHUsI U TPUMEHEHNE bubnmnorexa [JOK
KapOOHOBBIX KHUCIIOT https://m.edso0.ru/7c065¢9d
CroxHble 3(Upbl: TOMOJIOTHYECKUHN PsI,
66 ob1mas popmyna, U30MepHs U bubmmorexa [IOK
PMYZId, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nvecKkrue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIx 3a1a4: Mo
68 YpaBHEHHMIO XUMUYECKOW peaKIuu, Ha
olpesiesIeHUue MOJIEKYIIpHON (HOpMYJIIbI
OpPraHUYECKOTO BEIECTBA
[IpakTuueckas padora Ne 3. Pemenue
bu6nmmoreka [JOK
69 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME

"Kap6oHoBbie KHCIOTHI. C0XKHbBIE

https://m.edsoo.ru/486671fb




a¢ups"

70 XKupsl: ctpoenue, pusnueckue u bu6nuoreka [IOK
XUMHUYECKHE CBOICTBA (THAPOIU3) https://m.edsoo.ru/al9¢5b98
Oco0eHHOoCTH CBOMCTB KUPOB,

71 COZIEPIKAIIMX OCTATKN HEMPEIEIbHBIX bubmmorexa [IOK

Aepratt pest https://m.eds00.ru/b0331922
KUPHBIX KUCTOT. JKUpBI B IpUpoOIe
Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX

7 KHUCJIOT, uX Mototee Aciicteue. [lorsarue o bubmuoreka [JOK
CUHTETUYECKUX MOIOIUX CPEACTBAX https://m.edsoo.ru/3¢566565
(CMO)

['eneTnueckas cBs3b yriaeBOAOPOAOB U
73 KHUCJIOPOJICO/IE ncamlz;: 0 raHHI:IeCKI/IX bubmmorexa [IOK
P P P https://m.eds00.ru/56790c96
BEIIIECTB

74 Pacu€tbl mo ypaBHEHUSIM XUMHUYECKUX
peakuui
CucremaTu3zaius 1 0000IIeHHEe 3HAHUH TTO bubnuorexa [JOK

75
TeEME https://m.edsoo.ru/f8eaf2eb
OO11as XxapakTepuCcTHUKa YTI€BOI0B U

76 Knaccn@ml:aum[p J'IGBO)Izll; (MOHO-, U- U bubmmorexa [IOK

A ’ https://m.edsoo.ru/7a9693al
MOJINCaXapuIbl)

77 Mounocaxapupl: Gpu3nYecKue CBOMCTBA U bu6nuoreka [IOK
HaXO0XJICHHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d

78 IIpuMeHeHue IIII0KO3bI, €€ 3HaYEHUE B bubnnoreka [JOK
JKU3ZHEIEATENbHOCTU OpraHU3Ma https://m.edsoo.ru/5e¢61122d

Hcaxapuipl: caxaposa, MajabTo3a U
79 faKTor;ap Haxoncnellzne B IIPUPOJIC U bubmmorexa TOK
’ PHP https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCaXapuioB
80 [Tonucaxapuael: CTpOCHUE MAKPOMOJIEKYI, bu6nuoreka [IOK




(1)I/ISI/ILICCKI/IG 1 XUMHWYCCKHEC CBOﬁCTBa,
IMPUMCHCHUC

https://m.edsoo.ru/72a04508

81 [TonsiTHEe 006 NCKYCCTBEHHBIX BOJIOKHAX bubaworexa [IOK
y https://m.eds00.ru/6216e766
Pemrenue pacueTHbIxX 3a7a4 Ha
82 on ez[eneII{)He JI0JIA BBIXOJ1a TPOJTYKTa bubnmorexa [IOK
p poay https://m.edsoo.ru/7fde47ef
pEeaKIH OT TEOPETUYECKH BO3MOKHOTO
23 Cuctemaru3zanus 1 00001IeHNe 3HaHUH 110 bubnnoreka [JOK
pasueny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no teme
84 "Kucnoponacoaep:xaiue opraHnyeckue bubmmorexa [TOK
P " P P https://m.edsoo0.ru/42c6678¢
COCJIMHECHHUS
AMUHBIL: KITaccuuKaius, CTpOCHUE
85 MOJIEKYJI, o0mmas popmyia, usoMmepus bubmmorexa [IOK
Yo pMYIIa, ? ’ https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (PU3nyecKre CBOMCTBa
26 XUMHYECKHE CBOMCTBA ami(aTHIECKUX bubnmnorexa [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWJIMHA,
87 0COOCHHOCTH XUMHUYECKHX CBOMCTB bubnmorexa [IOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
28 CriocoOsI ONTy4eHus U IPUMEHEHUE bubnuorexa [JOK
anu(paTHYECKUX aMUHOB https://m.edsoo.ru/eal 38763
AMMHOKHUCJIOTHI: HOMEHKJIATypa 1
29 n3zomepus, (pu3nuecKue CBOICTBa. bubnnoreka [JOK
OTtnenbHBIC IPEACTABUTENH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
90 XHWMUYECKUE CBOMCTBA aMUHOKHCIIOT, UX bubmuoreka [JOK

OMOJIOrMYeCKOe 3HAYCHHE AMUHOKHCIIOT.

https://m.edsoo.ru/77df705a




Cunre3 u ruapoJIn3 NENTHA0B

91 benku kak npupoHbIe TOTUMEPHI; bu6nuoreka [IOK
CTPYKTYpHBI OE€JIKOB https://m.edso0.ru/429e9899
bubmmorexa [IOK
92 XUMHYeCKHe CBOHCTBA OEIIKOB
https://m.eds00.1ru/6237306d
A3oTcoaeprkalme reTeponuKINYECKue
93 COG)II/IHGHEISI H J'IGI/IH(I))BI)IG KHUCJIOTHI: bubmorexa HOK
P K ' https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHE U OMOJIOTHYECKast pOJib
[IpakTuueckas padorta Ne 4. Pemenue
94 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME bubnmnoreka [JOK
"A30TcoepIKaIe OpraHuyeCcKue https://m.edso0.ru/8e3c02d1
COEeUHEHUS"
[IpakTuueckas padora Ne 5. Pemenue
95 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
"Pacrio3HaBaHuE€ OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHnH"
KonTponbhas pabota no teme
96 "A3oTCcoepKalie OpraHn4ecKue Bubmmorexa LIOK
p" p https://m.edsoo.ru/ce561bc7
COETUHEHUS
OcHOBHBIE TOHATHS XUMHUHT
97 BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN U bubnmnoreka [JOK
METOMBI UX CHUHTE3a —II0JIUMEpU3aIus U https://m.edsoo.ru/7aa63ebd
MOJINKOHAEHCALIUS
08 [Tnactmaccel. YTunuzamnus u nepepadoTka bubnnorexa [JOK
IUIaCTUKA https://m.edso0o.ru/82242e0f
OnacToMepbl: HaTypaJIbHbII bubnnoreka [JOK
99
CUHTETUYECKUE KaydyKu. Pe3una https://m.edsoo.ru/246103ec
100 BosiokHna: HatypaiabHbIE, UCKYCCTBEHHBIE, bubnuorexa [JOK




CHUHTCTUYCCKUC. HOJ'II/IMepBI CriIenuaJIbHOIo
Ha3HAa4YCHUA

https://m.edso0.ru/5963a601

101

[IpakTuueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacrio3zHaBaHue miacTMacc ¥ BOJOKOH"

bu6mmorexa [IOK
https://m.edsoo.ru/3aebd77a

102

O060061eHne U cucTeMaTH3alus
M3y4EeHHOT'0 MaTepuaia mo Teme
"BBICOKOMOJIEKYJISIPHBIE COSUHEHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102




11 KUIACC

KoanuecTBo yacon DJIeKTPOHHbIE
JlaTa
Ne Konrpoa | IIpakruue uudposbie
Tema ypoka usyue
n/n Bceero LHDBIE CKHe oOpa3oBaTe/ibHbIEC
HUS
padoTbI padoTsbI pecypcbl

| Atom. CocTaB aTOMHBIX S7€p. XUMUYECKUI 1 bubnnorexa [JOK
aneMeHT. M30Torbl https://m.edsoo.ru/59c112ee

) CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, | bubnnorexa [JOK
KBAHTOBBIE UHCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukamnuss XuMruueckux 3J€MEHTOB (s-, | bubmmoreka [JOK
p-, d-, f-aemenTsI) https://m.edsoo.ru/61294af9

4 Pacnipenenenue 3J1eKTPOHOB 110 ATOMHBIM | bubnnorexa [JOK
opouTaIIM https://m.edsoo.ru/f5f750fe
DNEKTPOHHBIE KOHPUTYpallUi aTOMOB

5 3ﬂeMell;)TOB B OCHOEI)-IOI\?IIII)/I BO30YKIEHHOM 1 bubmorexa HOK

y https://m.edsoo.ru/8149e846

COCTOSIHUH

6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. | bubnuorexa [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepnonnueckuii 3axoH u [lepnoanueckas

7 cUCTEMa XUMMHYECKuX aeMeHToB /1. 1. | bu6mmoreka [IOK
Menpeneesa, CBsI3b C COBPEMEHHOM TEOpUEH https://m.eds00.ru/16957¢01
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB

g XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMU | bubnmnorexa [JOK
MPOCTBIX U CJIIOKHBIX BEUIECTB MO TPYIIaM U https://m.edso00.ru/f8468927
nepuoiam

9 Cucrematu3zanus 1 00001IeHNEe 3HAHUH 110 1 bubnuorexa [JOK




TEMC

https://m.edsoo.ru/8fad2942

Buner xumnuueckoil cBI3u. MexaHu3Mbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.

bu6mmoreka [IOK

10
Bonopoanas cBsa3b. MexMonekynspHble https://m.edsoo.ru/5a8072af
B3aMMOJICHCTBUS
BaneHTHOCTB ¥ BaJICHTHBIE BO3MOXHOCTH
11 aToMOB. CBSI3b JIEKTPOHHON CTPYKTYPHI bubmmorexa [TOK
’ P PYKTYP https://m.edso0.ru/3d2¢a093
MOJIEKYJI C UX TEOMETPHYECKUM CTPOSHUEM
12 [IpencraBineHust 0 KOMIUIEKCHBIX bub6nuoreka [IOK
COEIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemiectBa MoieKyIsIpHOTO U
13 HEMOJIEKYJIIPHOTO cTpoeHus. Turbl bub6nuoreka [IOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
14 [TonsATHE O MUCTIEPCHBIX CUCTEMAX. bubnmnorexa [JOK
[IpencraBnenue o0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2¢70e4
VcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
15 HeHaCBIH_[eIfHBIe Ia)lcTBo UMOCTD brbmmorexa [OK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CniocoObI BEIpaKEHUST KOHIICHTPAIITT bubnuorexa [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCIONBb30BaHUEM MTOHATHI
17 ""MaccoBast J10Ji1 pacTBOPEHHOTO BelecTBa" bubmmorexa [JOK
\ P p . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsT KOHIIEHTPAIIHSI
18 Knaccudukamms 1 HOMEHKIaTypa bubnmnorexa [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3zaius U 0000IIeHHE 3HAHUN IO bubnuotexa [JOK

TEMC

https://m.edsoo.ru/8d2c6al3a




KonrtponsHas pabora o temam "Crpoenue
aroma. [Iepuognueckuii 3aK0H 1

bu6nmoreka [JOK

20 [Tepuoandeckast cucteMa XUMUYECKUX
p . https://m.edsoo.ru/70a60aa4
anemenToB J[. . Menneneesa", "Crpoenue
BeniecTBa. MHOroo6pasue BemecTs"
Knaccudukanus XuMHUECKUX peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
21 3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH bubmmorexa [TOK
P ’ https://m.eds00.ru/6335cdd2
COXpaHEHUs U MIPEBPAIICHUS YHEPTUU TIPU
XUMUYECKHUX PEAKITUIX
” TennoBble 3¢ (eKTh XUMUYECKUX PEaKIIHH. bubnnorexa [JOK
TepMoxuMHUUYECKHE YpaBHEHUS https://m.edsoo.ru/d1db86da
” Brruncnenus no ypaBHeHUSAM XUMUYECKUX bubnuorexa [JOK
peaKkuuii U TEPMOXUMHUYECKUM YPaBHEHUAIM https://m.edsoo.ru/87b13954
CKOpOCTb XMMHUYECKOHN peakliuy, €€
24 3aBUCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u kaTanuzaTopsl
25 ['oMoreHHbIe U TeTEepOreHHbIE PEAKIUN
ITpakTnyeckas padora Ne 1 mo teme "Bnusinue
26 a3JIMYHBIX (DAKTOPOB HAa CKOPOCTh bubmmorexa LOK
p . p " p https://m.edsoo.ru/1facaldl
XUMUYECKON PEeaKIIuu
7 OOpaTtuMbie 1 HEOOPATUMBIE PEAKIIUH. bubnuorexa [JOK
XHUMHYECKOE PAaBHOBECHE https://m.edsoo.ru/30952{9b
ITpaktnyeckas padora Ne 2 o teme "Bnusinue
28 a3JIMYHBIX (DAKTOPOB Ha MOJIOKEHUE bubnmorexa LOK
P P Y https://m.edsoo.ru/3bf34el7
XUMHUYECKOTO PAaBHOBECHUS
79 DnekTponuTraeckas auccounanusi. CUabHbIe bubnmnoreka [JOK

U cia0ble 2JIeKTpoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf




Jucconuanmm

Nonnoe npoussenenue Bojbl. Cpesa BOJHBIX

bu6mmoreka [IOK

30 acTBOpoB. Bonopoausiii mokazarens (pH
p P HOPOl (pH) https://m.eds00.ru/3966¢a89
pacTBopa
31 lMunponus coneit. Peakium, nporekaromue B bub6nuoreka [IOK
pacTBOpax 3JIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas padora Ne 3 o Teme
32 "XuMHu4uecKue peakiiui B pacTBOpax bubmmorexa [JOK
P p P https://m.edsoo.ru/2e3daeb(
AJIEKTPOJIUTOB
1 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. bubnnorexa [JOK
Baxnenmmme oKUCTUTEIN U BOCCTAHOBUTEIHN https://m.eds00.ru/56226060
34 Merton 31€KTpOHHOTO (3JIEKTOHHO-MOHHOTO) bu6mmorexa [IOK
Oaanca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB bubmorexa HOK
P p P P - https://m.eds00.ru/93tb97d2
36 Penenue 3aa4 pa3anyHbIX TUTIOB bubmorexa HOK
A& P https://m.edso00.1ru/5a859d16
37 Pemenne 3agau pa3andHbBIX THIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/5afa265d
18 CucremaTu3zaius U 0000IIeHIE 3HAHUN IO bubnuorexa [JOK
TeMe "XuMuyeckue peakuuu" https://m.edsoo.ru/c161eb85
39 KonrtposbHas padora no reme "Xumuueckue bubnnorexa [JOK
peakuuu" https://m.edsoo.ru/a8a0a930
ITonoxxenue Hemetaios B [lepuoauueckoi
40 CHUCTEME XUMUUYECKUX d1eMeHTOB /[, . bubnuorexa [JOK
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. dU3UUYECKHEe CBOMCTBA HEMETAJIIIOB
41 AnnoTponusi HEeMETauIoB (Ha IpUMEpPe bu6mmoreka [IOK




KHCII0pOo/a, cepbl, pocdopa u yriepoaa)

https://m.edsoo.ru/ef92c¢91c

Bonopon: nonyuenue, puznueckue u

bu6nuorexa [JOK

42
XMMHYECKHE CBOMCTBA. ['uipuabl https://m.edsoo.ru/0aa8f613
l"anorensl: HaX0XIEHUE B TPUPOJIE, CITOCOOBI
43 NOJTy4yeHusl, PU3NYECKUE U XUMUUECKHE bubmmorexa LOK
Elq ’ https://m.edsoo.ru/4e223795
CBOMCTBA
l'anorenoBonoponasl. Baxnerime
44 KHUCJIOPOCOACPIKAIIKNE COCTMHEHUS bubmorexa HOK
POICOACpKalll A https://m.eds00.ru/6b3255e6
rajoreHOB
JlabopaTopHble U TPOMBIIITIEHHBIE CTIOCOOBI
45 MOJTyYEHUsI TajoreHoB. [Ipumenenue bubmorexa HOK
yi P . https://m.edsoo.ru/6971aca4
rajoreHoOB U UX COCIMHEHUM
[Tpaktuyeckas padora Ne 4. Pemenue
46 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa HOK
" p " https://m.edsoo.ru/8b26fecd
I'amorenst
Kucnopon: mabopaTopHbie ¥ TPOMBIIIIICHHBIE
47 CIocoObI MOMyYeHUs], PUINIECKUE U bubnuorexa [JOK
xumuueckue csoictsa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCIJIOPOJIa M 030HA
bu6nuoreka [JOK
48 Oxcuapl ¥ IEPOKCHUIBI
a p g https://m.edsoo.ru/5¢8816a0
49 Pemenne 3agau pa3andHbBIX THIIOB bubmorera [TOK
A3t p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHE B IMPUPOJIC, CITOCOOBI
50 HOJI;) eHUS q)nanecmfe Il;)I XUMHYECKHE bubmmorexa LOK
Elq ’ https://m.edsoo.ru/46afac16
CBOMCTBA
bubmuoreka [JOK
51 CepoBoaopo, Cyabpuiasl 1

https://m.edsoo0.ru/7¢875999




Kucnopoacoaepxaniye COeTMHEHUS CEPBI.

bu6mmorexa [IOK

52
Oco0eHHOCTH CBOMCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktuyeckas pabora Ne 5. Pemienue
53 SKCHEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u bubmmorexa [OK
. P " P https://m.edsoo.ru/0afb05e4
e€ COeMHECHMUS
A30T: HaX0XJIeHUE B IPUPOJIE, CITOCOOBI
54 NOJTy4yeHUsl, PU3NYECKUE U XUMUUECKHE bubmmorexa [TOK
Elq ’ https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponcoaepsxamiue coenuHeHHs a3oTa. bubnmnorexa [JOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHne a30Ta U €ro COeIUHEHUN. bubnnorexa [JOK
A30THBIE y100peHus https://m.edso0.ru/129f5059
docdop: HaXOkKAEHUE B IPUPO/JIE, CIOCOOBI
dop bHp bu6mmorexa [IOK
57 HOJy4YeHHUs, PU3NUECKUE U XUMUYECKHE
z https://m.edsoo.ru/9a6b43ec
cBoiicTBa. Pochuas! u Gochun
58 Oxkcunsl hocdopa, pochopcoaepxarne bubnuorexa [JOK
kucinoTsl. Conu pocopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne pocdopa u ero coenMHEHUH. bubnmnorexa [JOK
®dochopuble ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Perenue
" bubnmnorexa [JOK
60 SKCTIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
" https://m.edsoo.ru/8175ac3f
dbocdop u Ux coeTUHEHUS
VYraepoa: HaXOXKIEHHE B IPUPOJIE,
61 annof OITHbIE MOJ:[H(bHKauIEH'p@mH%CKHe u bubmmorexa [TOK
p o ’ https://m.edsoo.ru/1eb19{9e
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
6 Oxkcun yrnepona(Il), okeun yrneponga(I1V), bubnuorexa [JOK
yrojbHasl KUCJIOTa U €€ COIU https://m.edsoo.ru/dbaS8adf
63 Pemenue 3aga4 pa3anyHbIX TUIIOB bu6nuorexa [IOK




https://m.eds00.ru/6029b609

KpemHuii: HaxoxaeHue B pupojie, CocoObl

bu6mmoreka [IOK

64
nongfqum, bu3znyuecKre U XUMHUYECKUE htts://m.edsoo ra/143558ab
CBOMCTBa
65 Oxkcun kpemuausi(I1V), kpeMHUEBast KUCIIOTA, bubnuorexa [JOK
CHJIMKATBI https://m.edsoo.ru/3170e7b1
. bubnuorexa [JOK
[IpuMeHeHre KpeMHHUS U €TO COEIMHEHU.
66 CTerIIo. ero MovieHHe. BIIL CTeKNa https://m.edsoo.ru/393cdacO
’ i > B https://m.edsoo.ru/5823cefb
67 Pemienue 3anau pa3anyHbIX TUIIOB bubmorexa HOK
A&t p https://m.edsoo0.ru/b624{801
68 CucremaTu3zaius U 0000IIeHIE 3HAHUN IO bubnuorexa [JOK
teme "Hemeramibr" https://m.edsoo0.ru/6e864db5
bu6mmoreka [IOK
6 K "H n
9 OHTpOJbHAs paboTa mo Teme "Hemerams hitps//m.cdsoo.ru/d0484¢76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, bubnnorexa [JOK
KOPPEKIIHS OIHUOO0K https://m.edso0o.ru/2b7e9510
[Tonoxenne meramnos B lleproanueckon
71 CHCTEME XMMUYECKUX JJIEMEHTOB. bubnuorexa [JOK
Oco0EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839¢16¢
000JI04€K aTOMOB METaJIJIOB
7 OO6mue ¢puznueckre CBOMCTBA METAILIOB. bubnmnorexa [JOK
[IpumeHeHne MeTalsIoB B ObITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
73 Cmna etayuioB. Koppos eTajio
fUIABH! METAIDIOB. ROPPOSHA METRILIOn https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3auyHbIX THIIOB bubmorexa [TOK
AdP https://m.edsoo.ru/e3de37b6
75 DIEKTPOXUMUYECKUHN DSl HAPSKCHUIMA bubnuotexa [JOK




MCTAJJIOB. O6H_II/IG CITOCOOBI MOJIYYCHUA
MCTAJJIOB

https://m.edsoo.ru/94eb377a

OO61as xapakTepucTuka MeTauioB [A-rpynmnsl
[Teproanueckoi CUCTEMbI XUMHUYECKUX
371€MEeHTOB. HaTpuii 1 Kauii: moiay4eHue,

bu6mmoreka [IOK

76 .
¢du3nueckre 1 XMMUYECKHe CBOMCTBA, https://m.edsoo.ru/e12c¢26b3
IIPUMEHEHNE IPOCTHIX BEILECTB U X
COCIMHEHUN
OOm1as xapakrepucTrka MetaioB I1A-
rpynnsl [Ilepuoanaeckoit cucTeMbl
77 XUMHMYECKHUX JIEMEHTOB. Maruui v KajabLn: bubnuorexa [JOK
NoJy4YeHue, pu3nuecKkue U XUMUIecKnue https://m.edsoo.ru/7¢3e49c0
CBOICTBa, MPUMEHEHHE TPOCTHIX BEILIECTB U
UX COCIMHEHUN
N N bu6mmoreka [IOK
78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs
https://m.edsoo.ru/c74bfae9
79 AOMUHUN: TIOJTy4eHHE, PU3NUECKHE U bubnmnorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edso00.ru/0e79b266
AmdoTepHbIe CBOICTBAa OKCHJIA U THIPOKCHIA
80 AIIOMUHMS, THAPOKCOKOMITJIEKCHI aJTFOMUHUS bubmmorexa [TOK
> TP ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHNE
81 Perenne 3ana4 pa3an4HbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue
bu6nuorexa [JOK
82 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
MerTaisl IJ1aBHBIX OATPYII
OO6m1as XxapakTepruCTUKa METAILIOB TOOOYHBIX
. bubmuoreka [JOK
83 noarpynn (b-rpynm) [leproanueckoit

CHUCTEMBI XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/610d7431




dusznyueckrue U XMMHUYECKHE CBOMCTBA Xpoma

bu6mmorexa [IOK

84
Y €ro COCIMHEHNM, UX TPUMEHEHNE https://m.edsoo.ru/9911bef3
Baxueiime coefuHEHUs Maprasiia.
85 [lepmanranar Kajaus, €ro OKIfCJ'II/ITeJIBHBIe bubmorexa [TOK
pv ’ https://m.eds00.ru/039d69¢8
CBOICTBA
du3nyeckre U XUMUYECKHE CBOMCTBA JKejle3a
86 U ero coenuHeHni. Ilonyuenne u npuMeHeHNE bubnnorexa LIOK
’ y p https://m.edsoo.ru/1b7f8741
CILJIAaBOB KeJe3a
%7 duznyeckne 1 XUMUYECKHEe CBOMCTBA MEIH U bubmuoreka [JOK
€€ COeIMHEHM, UX IPUMEHEHNE https://m.edsoo.ru/2bc0{954
du3ndeckne 1 XUMUYECKUE CBOMCTBA IIUHKA U
88 €ro COeQUHEHUI, UX IPUMEHEHNE bubnnorexa LIOK
’ p ' https://m.edsoo.ru/b1f2beal
I'mapokcokoMITIEKCHI ITIMHKA
[Tpaktuyeckas pabora Ne 8. Pemienue
bu6mmoreka [IOK
89 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX TOATPYIIT
90 Pemenne 3amau pa3TUUHBIX THIIOB bubnnorexa LIOK
p https://m.edsoo.ru/a8b83d83
91 O06o011eHre U cucTeMaTu3aIus n3y4eHHOTO bubnmnorexa [JOK
MaTtepuaa o teme "Mertanibr" https://m.edsoo.ru/e91{e975
bu6nuorexa [IOK
92 KonTponbnas pabora mo teme "MeTamisr"
p p https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, bubnnorexa [JOK
KOppEeKILHs OIHUO0K https://m.edsoo.ru/9ebff2fd
Ponb xumuu B o0ecrieueHuu yCTOMYUBOTO
94 a3BUTHUA yelloBeuecTBa. [loHATHE 0 HAYYHBIX bubmorexa [JOK
p ' i https://m.edsoo.ru/080fe1f0
METodaX MUCCIICIOBaHUS BEIIESCTB
95 Hayu4nble IpuHIUIIBI OpraHu3aluu bub6nuoreka [IOK




XUMHYECKOI'0 MpOU3BOJACTBA.
HpOMLIH_IJ'IeHHLIe CITOCOOBI MOJIYYCHU A
BaKHEUIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XUMHUUYECKOE 3arpsA3HEHNE OKPYKAIOLIEN | bubnuorexa [JOK
Cpelbl U €r0 MOCIEeACTBUA https://m.edsoo.ru/9f11bf51
97 XuMHus U 310pOBbe yenoBeka. JlekapcTBeHHbIE | bubnuoreka [IOK
cpeacTBa https://m.edsoo.ru/a6552721
98 Xumug ruiy. Ponb XuMuu B o0ecrieueHnn 1 bu6nuoreka [JOK
MTHAIIEBOM 0€30MaCHOCTH https://m.edsoo.ru/1{7b5bd2
99 Kocmernueckue u napdromepHbie CpeicTBa. | bubnnorexa [JOK
briToBas xumus https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTENLCTBE. BakHeline
100 CTPOMUTEIBHBIE U KOHCTPYKLIMOHHBIE 1 bubmmorexa [TOK
P 24 https://m.eds00.ru/61e69003
MaTepuabl
101 XUMHS B CENbCKOM X03silicTBE. Oprannueckue | bubnuorexa [JOK
U MUHEpaJbHbIE y100peHus https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IIeHNE 3HAHUH 110 | bubmuoreka [JOK
TEME https://m.eds00.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETO OBILIEI'O OBPA3SOBAHUSI

Kon
nposepsie
MOTI0
TpeOoBaH
ust

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pPe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero 00pazoBaHus

BJ'Ia,I[eHI/IC CHCTEMOM XMMHYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

1.1

OCHOBOIIOJIATAIOLIME TOHATHS (XUMHUYECKUH 3JIEMEHT, aToOM, H30TOIIbI,
DJIGKTPOHHAST 00OJI0OUKAa aroma, s-, p-, d-DIIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHO€ M BO30YXJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIA, BaJIEHTHOCTD,
AJIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUUYECKas CBA3b (G- U T-
CBSI3b,  KpaTHble  CBsI3W), IUOpUaM3alMsl  aTOMHBIX  opOuTanei,
KpUCTAJIJIMYECKas pPEIIETKA, MOJb, MOJSpHas Macca, MOJIAPHBIM O0OBEM,
MoOJIIpHasi KOHILIEHTpalus, pacTBOpPbl (MCTUHHBIC, AMCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPATBI,  YIJICPOIHBIA  CKeleT, (yHKIHMOHANbHAs TpyIIa,
panukan, H30Mepbl, CTPYKTypHas ¢opMmyna, wuzomepus (CTpyKTypHasd,
reoMerpuueckas (LMc-, TPAaHCU30MEpPHsI), TOMOJIOIMYECKUN psiJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- U a30TCOACpKAIUE COCAMHEHUS, OMOIOTUYECKH
aKTUBHbIE BellecTBa (YIJIEBOABI, JKHUPBI, O€JKH), MOHOMEp, IOJIMMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COCIUHECHMs, KPEKHHT,
pU(pOPMHUHT, THUIIBI XUMHYECKHUX peakuui (OKUCIIUTENIBHO-
BOCCTAHOBUTENbHBIE, 3K30- U dHJOTEPMHUUECKHE, PEAKIIMM MOHHOTO OOMEHa,
rOMO- M TeTeporeHHble, oOpaTuMble U HeoOpaTHMBbIE), pPaCTBOp,
JJIEKTPOJIUTBI, HEIJIEKTPOIMUTHI, 3JIEKTPOJUTHYECKAs IUCCOLMALNA, CTEIECHb
JUCCOLMALMY, OKHUCIIUTEIb, BOCCTAHOBUTENb, JJIEKTPOIM3, CKOPOCTh

XUMHUYECKON peaKluu, XUMUYECKOE PABHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOEHHUS OPraHMYECKUX BEILECTB
AM. Bbytnepoga, TEOPUs ANEKTPOIUTUYECKOMN JIHACCOLAAIH,
[Tepmonnueckuii 3axkon J[.MI. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUNA S3bIK XHUMHHM, MHPOBO33PEHUYECKHUE
3HaHMS, JIeXKallhe B OCHOBE MOHMMAHHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKHUX SBJICHHUM, COBPEMEHHBIE MPEJICTABIICHUS O CTPOCHUU BEIIECTBA

Ha aTOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJIAPHOM YPOBHAX

1.3

MNpEACTAaBIICHHUA O MCXaHHU3MaX XHUMHYCCKUX peaKHHﬁ, TEPMOANHAMHNYCCKUX




N KHHCTHYCCKUX 3aKOHOMCPHOCTAX HUX TIIPOTCKAHUA, O XHUMHUYCCKOM

paBHOBECHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(dakToJIOTHYECKUE CBEIEHUST O CBOWCTBAaX, COCTaBe, TMOIYYCHHH W
0e301acHOM HCITOJIb30BAaHUH BAXKHEHIIIMX HEOPTraHUYECKUX U OPTraHUYECKHX

BC€IICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.5

06H_II/Ie HAayY4YHBIC IIPHUHOUIIBI XHMHUYCCKOI'O IIPpOM3BOJACTBA (Ha IMpUMEpPe

IPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHaKa, METaHOJIa, epepadOTKu HePTH)

CdopmMupoBaHHOCTH YMEHUI BBISBIISTH:

2.1

XapaKTCPHBIC IIPHU3HAKKW W B3aUMOCBA3b H3YUCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBCTCTBYIOIIMEC  IIOHATHA IIPU  OINMMCAHUHU  CTPOCHHUA U CBOICTB

HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpeBpaH_IeHI/If/'I

2.2

B3aMMOCBSI3b XUMHYECKNX 3HAHUM C ITOHATUAMH U NpeaACTaBJICHHUAMUA APYIUX
npeaMCeTOB JIA 0oJiee OCO3HAHHOTO MOHUMAHHMS U OOBSICHEHMS CYIIHOCTHU

MAaTCPUAJIBHOI'O CANHCTBA MHPaA

CdopMUpOBaHHOCTH YMEHHUSI UCIIOJIb30BATh:

3.1

HaMMCHOBaHU XHUMHUYCCKUX COGI[I/IHCHI/Iﬁ MCKAYHApOOAHOI'O Coro3a
TeopeTI/I‘lCCKOI\/’I n HpHKJTaHHOﬁ XHUMHHU U TPUBUAJIBHBIC HAa3BaHUA BEIICCTB,
OTHOCAIIMUXCA K H3YYCHHBIM KJIaCCaM OPraHUYCCKUX W HCOPraHUYCCKUX

COEIUHEHUI

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMs (OpPMyJl HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U

CKEJIETHBIX) (DOPMYJI OPraHUYECKHUX BEIIECTB

CdopmMupoBaHHOCTH YMEHHSI KJIACCU(DUIIUPOBATD:

4.1

HCOPraHM4YCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUA U KPUTCPUH

JJIA KJ'IaCCI/I(l)I/IKaHI/II/I N3y4a€MbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4cCKrUC BCUICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAHUA W KPUTCPUU

JJIA KJ'IaCCI/I(l)I/IKaHI/II/I N3y4a€MbIX XUMUYCCKUX 00BEKTOB

4.3

[0 pa3IM4HbIM @pHU3HAKaM (YUCIy M COCTaBy pEAarupyrolIuX BEILECTB,
TEeIJI0BOMY 3(P(EKTy peakiyy, U3MEHEHHUIO CTEHEHEH OKHCIEHHs >JIEMEHTOB,

00paTUMOCTH PEAKIINH, YIACTUIO KaTaAIN3aTopa)

CdopMUpOBaHHOCTh YMEHHUS XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHMH) MU HOHOB XHMHYECKUX
anemeHTOB 1 — 4 nepuoaos [lepuoanueckoit cucremsl /.M. MenaeneeBa u ux
BaJICHTHbIC BO3MOKHOCTH, HCHOJB3ysl MOHATUA S-, p-, d-DIIEKTPOHHBIE

opOuTaNu, SHEPreTUYECKUE YPOBHU

CdopmMupoBaHHOCTH yMEHUS OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS




CBOMCTB XMMHYECKHUX 3JIEMEHTOB M OOpa3yeMbIX MMM COEAMHEHHH I10

nepuoaaM U rpymnmnam

CdopMupoOBaHHOCTH YMEHUS COCTABIIATH YPABHEHUS XUMHUECKUX PEAKIUN U

PAaCKpPbIBATh UX CYHIHOCTD:

7.1

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum”I MMOCpCACTBOM COCTABJICHUA

QJICKTPOHHOI'O 0ajaHca 3THX peaKHI/Iﬁ

7.2

YpPaBHEHUS PEAKIIMI PA3JIUYHBIX TUIIOB; IMOJHBIE U COKPALLIEHHBIE YPABHEHUS
peakiuii MOHHOTO OOMEHa, YUUTHIBAasl YCJIOBHUSA, MPU KOTOPBIX 3TH PEaKIUu

UIyT A0 KOHLA

7.3

peakuuil THAPONW3a, peakiuil KOoMIUIeKcooOpazoBaHusi (Ha mpuUMeEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHHS)

CdopMupoBaHHOCTH YMEHHSI TIOATBEPKIATh:

8.1

Ha KOHKPETHBIX IIpuMeEpax XapaKTep 3aBUCHUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpTraHU4YCCKUX COCI[I/IHGHI/If/'I OT KPAaTHOCTHU U TUIIA KOBaJICHTHOM
CBA3HU (G— u 7'E—CB5131/I), B3aMMHOI'O BJIMAIHHA aTOMOB W TIpPyIlIl aTOMOB B
MOJICKYJIaX, a TaKXC OT 0COOEHHOCTEH pcam3anun pa3siindHbIX MEXaHN3MOB

MPOTEKaHUs peaKIuit

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOICTBa BE€IICCTB COOTBECTCTBYIOIIIMMU

DKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKLIUN

CdopMUpOBaHHOCTh YMEHHS XapaKTEepU30BaTh COCTaB U BaKHEUIINE
CBOMCTBA BEUIECTB, NPUHAUICKAIUX K ONPEIEIEHHBIM KlaccaM M IpyIiam
COEIMHEHUN  (MpOCThlE  BEIIECTBA, OKCUJIbI, TMJIPOKCHIbI,  COJIH;
YIJIEBOAOPOABI, MPOCTbIe 3(PUPBI, COUPTHL, (PEHOIBI, aTbAETH/IbI, KETOHBHI,
KapOOHOBBIE KHUCJIOTBL, CIOXKHBbIE J(UPHI, KHUPHI, YIJIEBOJbl, AMHHBI,

AMUHOKHCIIOTBI, O€JIKN)

10

CdopMUpOBaHHOCTH yMEHHSI MPOBOJUTH Pacu€Thl IO XUMHUYECKUM
dbopMyliaM W ypaBHEHUSM XHUMHYECKHX PEAKIUH C HCIOIh30BAHHEM

(U3NUECKUX BETYNH:

10.1

Macchl (00bEMa, KOJIMYECTBa BEUIECTBA) MPOJYKTa pEaklUU, €cld OJIHO U3
MCXOJHBIX BELIECTB JJAHO B BUJE PACTBOpA C ONPEACIEHHON MAaCCOBOM J10JEN

pPacTBOPEHHOTO BEILIECTBA WIIM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM MJIM 0OBEMHOM J10JTH, BBIX0/1a ITPOJIYKTA PEAKITHHI

10.3

TeIrI0BOTO 3¢ (HeKTa peakiui

10.4

00BEMHBIX OTHOIIIEHHUH Ira30B

10.5

10 HAXOXXACHHUIO XHMHYECKOM (bOpMy.]'IBI BE€IICCTBa

11

Brnanenue cuctemMoil 3HaHMM O MeETOJaX HAYYHOTO IIO3HAHMS SIBJICHUH




mpupoabl, UCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKAaX U YMCHUC IIPUMCHATH 3TU
SHaHUA IIPU SKCIICPUMCHTAJIIBHOM HCCIICA0BAaHUH BEIICCTB U JJIsA 00BACHEHUS
XUMHNYCCKUX HBHGHHﬁ, HMCIOOIMX MECTO B IIpHUPOIC, HpaKTquCKOﬁ

JCATCIIBHOCTH YCJIOBCKA U B HOBCGHHGBHOﬁ KHU3HHU

12

ChopMHpOBaHHOCTh YMEHMS IPUMEHATH (KCIIOJb30BaTh) 3HAHUS O COCTaBE U
CBOMCTBaX  BEUIECTB  JUIsl  OJKCIIEPUMEHTAIILHOM  IIPOBEPKM  TMIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEH IPOTEKAHMsT XMMHMUYECKHX peakuuid H
IIPOTHO3UPOBaHMsS  BO3MOXXHOCTEM  MX  OCYLIECTBICHHS;  CHCTEMHBIE
XMUMUYECKUE 3HAHMUA JUId OOBACHEHUS U IPOTHO3MPOBAHMS  SIBICHH,
UMEIOIMX €CTECTBEHHOHAYYHYI0 IIPUPOAY; MJIs IPUHATUSA T'PaMOTHBIX

pelIeHui mpodiieM B CUTYyalUsX, CBI3aHHBIX C XUMHUEH

13

CdopMUpoOBaHHOCTh yMEHHS IUIAHUPOBATH M TMPOBOJUTH XUMHUYCCKUI
JKCIIEPUMEHT (MOJIyYeHHEe U HW3Y4YCHHE CBONCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEILIECTB, KAYECTBEHHBIC PEAKIIUU YTIIEBOIOPOAOB Pa3INIHBIX
KJIACCOB M KHUCIIOPOACOAEp AIIUX OPraHUYECKUX BEILECTB, pELICHUE
OKCIIEPUMEHTANIbHBIX ~ 33/lad 10 PACO3HABAaHUIO HEOPTaHMYECKUX U
OpPraHMYECKUX BELIECTB) C COOIIOACHUEM MPaBUl O€30MacHOr0 OOpaIIeHHUs C
BelleCTBAaMH M J1aOOpaTOpHBIM 00OpynOoBaHUEM; (OPMYIHUPOBATh LIETU
UCCIICIOBaHMS;  MPEACTAaBIATh B  pa3jM4HONl  (QopMmMe  pe3ynbTaThbl

SKCIICPUMCHTA, aHAJIM3UPOBATb U OICHUBATH UX JOCTOBCPHOCTDH

14

ChopMupoBaHHOCT YMEHHSI OCYIIECTBISTH LIEJCHANPABICHHBIN MOMCK
XUMHUYECKOW WH(POPMAIUK B Pa3IUYHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4Hasl JUTeparypa, CpelcTBa MaccoBoW HHQopmanuu, ceTb VHTepHET u
Ipyrue), KPUTUYECKH  aHAJTU3UPOBaTh  XUMHUYECKYI0  HH(OpMAIUIO,
nepepadaTbiBaTh €€ M UCIIOIBb30BaTh B COOTBETCTBUU C MTOCTABICHHON yueOHOI

3agauen

15

CdopmupoBaHHOCTh YMEHHUSI MPOTHO3UPOBATh, AHAIM3HPOBATH U OIICHUBATH
UHPOPMAIIMIO C TO3UIUN HIKOJOTUYECKON OE30MacHOCTH IMOCITEICTBUI
OBITOBOII M TPOM3BOJCTBEHHON JESTENLHOCTH 4YEJIOBEKAa, CBA3aHHOM C
nepepadoTKOI BeliecTB; COPMUPOBAHHOCTh YMEHHI OCO3HABaTh OMACHOCTh
BO3JICHICTBUS HA KUBbIE OPTaHU3MBI OIIPEIEIEHHBIX BEIIECTB, IOHUMAsi CMBICIT
MOKAa3aTeNsl MPEACIbHOW JIOMYCTUMOM KOHILICHTPALMM, MW IMOSACHATH Ha
npuMepax CcrnocoObl yMEHBUICHHS ¢ NPEJOTBPALICHHS HMX BPEAHOTO

BO3I[€IZCTBH$I Ha OpraHu3M 4CJIOBCKa




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Crtpoenne BemectBa. CoBpeMeHHasi MOJIENb CTPOEHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccudukanuss XHMHUYECKUX
anemMeHTOB. OCOOCHHOCTU CTPOEHUSI SPHEPreTUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

[lepuonuueckas cucrtema xumudeckux siaemeHToB .M. Menzeneesa.
Ousnyeckuit cmbica [lepmoandeckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB JJIEMEHTOB M HX COCIUHEHUW IO
nepuojiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BanenTHOCTE. :‘)HGKTpOOTpI/IHaTGHBHOCTB. CreneHb OKHMCIICHUS

1.4

Bunapl xumudeckoil cBs3u (KOBaJeHTHAsl, MOHHAs, METAINTMYECKAsI, BOJIOPOIHAs)
1 MeXaHMU3MbI €€ oOpa3zoBaHus. MexxMoeKysipHble B3auMo/eiicTBus. BemecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTpO€HHUsA. THUMbl KPUCTAIUIMYECKUX

peimérok. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUIMUECKOMN pEIIETKI

1.5

XuMHu4YecKass — peakIfusl. Kinaccudukanust  XUMHUYECKMX  peakIui B

HEOPraHMYECKON U OpraHN4eCcKoi XUMHUU. 3aKOH COXPAHEHUs MacChl BELLIECTB

1.6

CKopocThb peakuuu, e€ 3aBUCUMOCTb OT Pa3InYHBIX (PaKTOPOB

1.7

TemnnoBbie 3¢ GeKTh XUMUYECKUX peakuil. TepMoxumMuyeckie ypaBHEeHHS

1.8

OOparumbie peakuuu. XuMHU4Yeckoe paBHoBecue. DakTopbl, BIHIOIINE Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense

1.9

9HeKTpOHI/ITI/I‘l€CKaﬂ Jucconuanus. CuibpHble U clia0ble QJICKTPOJIUTEI. Cpe/:[a
BOAHBIX pPAaCTBOPOB BCHICCTB: KHUCIIAA, Hef/'ITpaJIBHaSI, mCJI04YHas. CrencHb

nucconuanuy. Peakuuyu noHHOro oOMeHa

1.10

IMupponus coneit. Monnoe npoussenenue Boabl. Bomopoausiii nokaszarens (pH)

pactBopa

Crioco051 BbIPAXXCHHA KOHLICHTPAIUU PACTBOPOB: MACCOBasA AOJIA paCTBopéHHOFO
BCIICCTBA, MOJISIpHas KOHLCHTpaLus. Haceimiennble M HEHACHIICHHBIE

pacTBOpbI, pacTBOpUMOCTh. Kpurcramioruaparsl

1.12

OKMCIUTEIIbHO-BOCCTAHOBUTEIBHEIC pPE€aKknuu. HOBeI[eHI/Ie BECIIECTB B Cpe€laax C

pa3HbIM 3HaueHreM pH. MeToibl 351eKTpOHHOTO Oananca




1.13

DJEKTPOJIU3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHnil. HoMeHknaTypa HeopraHu4ecKux

BEILIECTB

2.2

XUMUYECKUE CBOMCTBA BAXHEHUIIMX METAIOB (HATpUM, Kajdui, KaJbLU,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJie30, MeIb) M HX coeauHeHui. OOmue

CITIOCOOBI IMMOJIY4CHUA MCTAJLJIOB

23

XUMHYECKHE CBOWCTBA Ba)KHEHIIMX HEMETANIOB (TallOTCHOB, CEphl, a30Ta,
dbochopa, yraepoga U KpeMHHUS) H = HUX  COCAWHECHHWH  (OKCHJIOB,

KHCJIOPOJICOIEPKALUX KUCIIOT, BOJOPOAHBIX COEAMHEHNI)

24

I'eneTndeckas CBA3b HCOPTaHUYCCKUX BCHICCTB, ITPUHAAJICIKAIINX K pa3JIMYHbIM

Kj1accaM

2.5

##HPar#t## nenTrduKanus HeOpraHMIecKux coeTnHeHnil. KauecTBeHHbBIE

pCaKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHHUYECKON XUMHUU

3.1

OCHOBHBIE TOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHUSI OpPraHUYECKUX
coequHennii A.M. BytiiepoBa. YTriepoaHblil CKeJIeT OpraHUu4eCKONd MOJIEKYJIbI.
KpaTHOCTP XMMUYECKON CBS3U. S- W P-CBSI3U. sp3-, Sp2-, Sp-TUOpUAM3AIUIN
opburaneii aToMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO

cTpoeHus MoseKyil. ['omonoru. I'omonornyeckuii psaa. Mzomepus u uzomepsl

3.2

[lonstne o  QynkuuoHanbHoM  rpymme.  OpueHTtanuoHHble  3((exTs

3aMECTUTEIIEN

3.3

[IpencraBienne o KiacCH(pUKAMKA OPraHMYECKUX BemlecTB. HomeHkmarypa
OpraHUYECKUX COCAUHEHUN (CHUCTeMaTH4ecKas) M TPUBHUAJIbHBIC Ha3BAHUS

BayKHEHIITNX HpCHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

3.4

CB0oOOHOpAAMKANBHBIA M WOHHBIM MeXaHuU3Mbl peakuuu. [loHsTHEe O

Hykaeoduie u snekrpoduie. [IpaBmio MapkoBuukosa. [IpaBuio 3aiiiieBa

3.5

Ankanbpl. XMUMHUYECKHE CBOMCTBA aJIKAHOB: TAJIOTCHUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUUECKOE DA3JIOKEHHE, KPEKHHT, H3oMmepuzauus, ropenue. Ilomydyenue
ankanoB. [luknoankanel. Crnenuduka CBOWCTB IUKIOATKAHOB C MAallbIM

pa3sMepoMm 1uKIiIa. Peakiuu npucoeIMHEeHUs U paJuKalbHOTO 3aMELEHUS

3.6

AnkeHbl. XMMMUYECKHE CBOWMCTBA: peaklUM IMPUCOECIUHEHHUs (raJoreHUpOBAaHUE,
TUJIPUPOBAHUE, TUAPOTraJOreHUPOBAHUE, TMApPATALUs), TOPEHUs, OKUCIEHUS U
noauMepu3anuy. IIpoMellluieHHbIe M J1AOOPATOPHBIE CIIOCOOBI  MOJTYyUYECHMS

AJIKCHOB

3.7

AJ'IKaI[I/IeHBI. XyMHdecKrue CBOMCTBa AIKaJUCHOB: pCaKIUMKU IMPHUCOCIUHCHUA




(ruapupoBaHue, TaJOr€HUPOBAHUE), TOpPeHMs] W noiaumepusauuu. llomyuenue

AJIKaIMCHOB

3.8

AnkuHbpl. XMMHUYECKUE CBOMCTBA: PEaKLUM MPHUCOEIUHEHUs (TaJOT€HUpPOBAHUE,
TUAPUPOBAHUE, TUApATAlUs, TUIPOraJlOreHUPOBAaHKE) KaK CIOCO0 MOTydeHUs
MOJINMEPOB M JIPYTUX TOJE3HBIX MPOIyKTOB. Peakiuu 3amemieHus. ['opeHue
aleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH JUIsl CBAPKU U PE3KHU

MCTAaJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H30/a: pPEaKIuu  SIEKTPOGHUILHOTO
3aMELIEHUs, IPUCOEIUHEHUS (TUAPUpPOBAHME, TalloreHUpoBaHue). Peaknus
roperusi. OCOOEHHOCTH XHMMHYECKUX CBOMCTB Toiyona. [lomyuenue OeHzouna.
Oco0eHHOCTH XHMHUYECKUX CBOMCTB crtupona. [lomumepusanus crupona.

CriocoObI TTOITyYeHHUs U IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

3.10

Crouptel.  IlpenenbHble  OJHOATOMHBIE CIUPTHL. XHMMHYECKHE CBOMCTBA:
B3aMMOJICHICTBME C  HAaTpUeM KaK  CIOCOO0  YCTAHOBJICHHS  HaIHYUs
TUAPOKCOTPYNIBI, €  TaJlOT€HOBOJOPOAAaMH  Kak  CIocod  MOoydeHus
pacTBOPHUTEIICH, BHYTPH- U MEKMOJICKYJISIpHAs Jeruaparamus. Peakius ropeHus.
[Tonydyenue »5TaHONA: peakius OpPOXKEHHUS TIIOKO3bI, TUIpaTalus STHUJICHA.
OTUJNICHTIIMKOJIb U TIULEPUH KaK MPEACTaBUTENN MpPEIeTbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

@enon. XumMuueckue CBOWCTBa (heHoNa (peakiuu C HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [Tonyuenue denomna

3.12

Anbneruapl. XUMUYECKHE CBOMCTBA MPEICIbHBIX albJErUA0B: THAPUPOBAHUE;
KAaueCTBEHHbIE pEaKIUU Ha KapOOHWIBHYIO TPYMIy (peakuus «cepeOpsHOro
3epkaina», B3aumoeiicteue ¢ ruapokcugom meau (II). Tlomyuenune npenenbHbIX
aNbJCTU/IOB: OKHUCJICHUE CIHPTOB, THUJpaTalus aneTuieHa. AILIETOH Kak

NpeaACTAaBUTCIIb KCTOHOB. OcobeHHOCTH PCaKMU OKHCIICHHA allCTOHA

3.13

KapOoHoBbie KHCIIOTBI. XHWMHUYECKHE CBOWCTBA MPEAEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKUX CBOWCTB MypaBbUHON KHCIOTHI.
[Tonydyenue mnpenaenpbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHUE
AJIKAaHOB, QJIKEHOB, MEPBUYHBIX CIUPTOB, alIbJCTUI0B. Bbiciine mpenenbHbIE U

HeTpeAelIbHbIe KApOOHOBBIE KUCIIOTHI

3.14

Cnoxsble >¢upel u kupbl. CrnocoObl TMOMYYEHHUS CIOXKHBIX I(PHUPOB.
Oo6parumocth peakiuu sTepuduranuu. [IpuMeHeHHE CIOXHBIX 3(PUPOB B
NUIIEBOH M Map(QOMEpHOW NPOMBIIUIEHHOCTH. JKHpBI Kak CIOXKHBIE 3(QHUPHI
IJUIEpPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHYECKHE CBOICTBA IKHPOB:
THJIPUPOBAaHUE, OKHUCIIeHHE. [HMIponu3, WM OMBUICHHE, >KUPOB Kak CIOCO0
MPOMBIIIJICHHOTO TOJTYYEHHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICHIHUX Kap6OHOBBIX KHCIIOT




3.15

XHWMHUYECKHUE CBOWCTBA TJIIOKO3bl: PEAKIUU C YYaCTUEM CHHUPTOBBIX H
aJIBJIETUHOM T'pyNI U MOJIOUHOKHCcIoe OposkeHue. [IpumeHeHue riokosbl, eé
3HAYCHHUE B KU3HEIECATCIBHOCTH OpraHusMa. Jucaxapuapl: caxaposa, MajbTo3a.
BoccranaBnuBamomye M HEBOCCTaHABJIMBAIOIIME aucaxapuisl. ['maponus
aucaxapunoB. ITomucaxapuabl: kpaxman, riaukoreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmajla, IJIMKOTeHa W LeJUIono3bl. Pu3nyecKkue CBOMCTBA KpaxMaiaa U
LEJUII0NI03bl.  XMMHUYECKAE CBOMCTBA KpaxMaja: TIHMAPOJU3, KadyeCTBEHHas
peakuus ¢ MOAOM. XMMHUYECKUE CBOMCTBA LEIIIIOJIO3bI: THAPOIJIN3, MOTYYCHHUE
3¢upoB nemwtono3bl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MENK)

3.16

AMUHBL. AMUHBI KaK OpraHUYeCKHE OCHOBAHMUS: PEaKLUU C BOJOU, KUCIOTAMH,
peaknus TOpeHUs. AHWIMH Kak TPEACTaBUTENIb apOMAaTHYECKUX aMHHOB.
XHWMHYECKUE CBOMCTBA aHWJIMHA: B3aWMOJCHCTBHE C KHCJIOTaMH, OPOMHOM
BOJIOM, okucieHue. [lonydyeHue aMHMHOB QJIKWIMPOBAHHEM aMMHakKa U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJICBOAOPOJI0B

3.17

AMUHOKUCIOTH U O€nKu. AMHHOKHCIOTHI KaKk aM(OTEpHBIE OpraHUYECKHE
coequHeHus. OCHOBHBIE AMHHOKHCIOTHI, OOpasyromiue Oelku. XUMUYEeCKUe
CBOMCTBa OEJIKOB: THAPOIIN3, JCHATYypallus, KauyeCTBEHHbIC (LIBETHBIE) PEaKIUU

Ha OelKu

3.18

CrpoeHue Hu CTpyKTypa IOJIUMEPOB. 3aBUCHMOCTb CBOMCTB IIOJIMMEPOB OT
cTpoeHHsT MoJIeKyln. OCHOBHBIE CIIOCOOBI TOJNYYEHHUS BBICOKOMOJEKYIISPHBIX
COCIMHEHUI: peakIuy TMOJUMEPU3alNd U TMOoJUKOoHAeHcaru. Knaccudukarus

BOJIOKOH

3.19

#HPar#t## nenTrduKanus OpraHuuecKux CoeMHCHNN. Perienue

OKCIICPUMCHTAJIBHBIX 3aJla4 Ha pacClio3HaBaHNEC OPraHN4YCCKUX BEIICCTB

3.20

I'enernueckas cBA3b MECXKAY KilacCaMHU OpraHU4Y€CKUX COGI[I/IHGHI/Iﬁ

XUMUS U )KU3HDb

4.1

XumusiT B TIOBCEAHEBHOM Xu3HH. lIpaBmma Oe3zomacHOi pabOTHI C €IKUMH,

TrOpHOYMMHU U TOKCHYHBIMU BEIICCTBAMH, CPEACTBAMU OBITOBOM XMMHU

4.2

Xumus U 310poBbe. XUMUS B MEIULIUHE. XUMUS U CEIBCKOE XO035MCTBO. XUMHUS B
MIPOMBIIIICHHOCTH. XHUMHsI U SHEPreTUKa: NMPUPOJIHBIA W TOMYTHBIA HEePTIHON
raspl, UX COCTaB M ucnoib3oBanue. CocraB HeTH U e€ nepepaboTka (MPUPOIHBIC

HCTOYHUKH YTJIEBOJIOPOIOB)

4.3

XUMHST U IKOJOTHS. XHUMHYECKOE 3arpsi3HECHUE OKPYXKAIOIIEH Cpedabl U €ro
nocneactsus. Oxpana rugpocdepsl, MouBbl, atMocdhepsl, (GIopsl U (GayHbl OT
XHUMHAYECKOTo 3arpsi3HeHus. [Ipo0iemMa OTX0ZOB M MOOOYHBIX IPOIYKTOB.

AJ'IBTepHaTI/IBHHe HCTOYHHKHU SHEPIUH




OOmue mpencTaBiIeHusT O MPOMBIIIICHHBIX CIOC00aX TOMYyYEHUS XUMHYECKHX

BElLIeCTB (HAa MpUMeEpe IMPOU3BOJICTBA aMMHaKa, cepHOW Kuciotrel). UépHas u

4.4 uBetHas  Metawnyprus.  CTekiio M CHJIMKAaTHasg  MPOMBIIUIEHHOCTD.
[IpombiienHast ~ opranuudeckas  xumus. CpIpp€ I OpraHH4ecKon
MPOMBILIIEHHOCTH

5 HH##HParf## T unbl pacu€THBIX 3a1a4
HH#HPar##PacuéTel Macchl BemecTBa WM 00bEMa Ta30B TI0 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MAaCCE WK 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB

5.2 ###Par##Pacuérel TemoBoro a¢dexra peakuu

5.3 ###Par###Pacu€Tel 00BEMHBIX OTHOIICHUM ra30B MPU XUMHUYECKUX PEaAKITUIX

54 HH#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB

' pEaKiuu, eciIu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ###Par###PacuéTel MaccoBoOl WM 00BEMHOMN JIOJIM BBIXO/IAa TPOIYKTA PEAKIIUH
' OT TEOPETHUUYECKU BO3MOKHOTO
###Par###PacuéTel Mmacchl (00bEMa, KOJTUYECTBA BEIIECTBA) IPOIYKTA PEAKIINH,

5.6 €CJIM OJIHO M3 BEILIECTB JaHO B BUJE pacTBOpPa C OMPEACIEHHON MaCCOBOM J10J1eH
pacTBOPEHHOTO BEIIECTBA

57 HH#Par#H#H#Pacu€Thl ¢ HCTIOJIB30BAHUEM MOHITHH «MacCoOBast JOJISH), «MOJISIpHAs

. KOHIICHTPAIUs», KPACTBOPUMOCTbY
###Par##Haxoxienne MoeKyJIsIpHON (hOPMYJTbI OPTaHMYECKOTO BEIIECTBA IO
5.8 €ro MJIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIIIUX B €70 COCTaB, UJIU 110

MPOJIYKTaM CTrOpaHUs




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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