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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma Mo XMMUM HAa YPOBHE CpEHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01iero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PepepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTeNbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvuMUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHurpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy UX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKKe IS
IPOJOJIKEHUST OOy4eHHs] B OpraHM3alusix MnpodeccHoHANIbHOTO 00pa3OBaHUs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTIINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEPIPETAli0 B COOTBETCTBUM C  OCHOBOIMOJATAIOIIMMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaepx aHus,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCS CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoi obecredrnBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IpeayCcMaTpUBaAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OO0Yy4arollUXcsl B
paMKax HWTOTOBOM arTrecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MOpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHUWE €ro Io KjaccaMm, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOTIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOEHUS Kypca, BHYTPHUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IMpPOrpaMMe MO XMMHUHU HPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpene’laMd YCTAHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«Xumus» O0cTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHAaTUBHOW COCTaBIISIOIICH,
KOTOpasi OJKHA ONPEAENSIThCS B COOTBETCTBUU C HAINPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YIIIYOJIEHHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yYEeHHUSI Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XAMHYECKUX TUCIUILIINH B By3aX M OpPTaHU3AIUSAX CPEIHETO MPOo(ecCHOoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBsA3M w3ydeHHe mpeaMeTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
00y4eHHs, B TOM YHUCJIE C MEPCHEKTUBOM MOCIEAYIONIETO MOJTYUYEHUSI XUMUYECKOT0
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOImero o0pa3oBaHUs
U3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeimMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aluy COJEpKaHUs STHUX KypCOB B IMpOTrpaMMe IO XHMHUU 32 OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeameTa olecreueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS OO0BbEMA 3HAHUW O XHMHUYECKHUX
AJIEMEHTaX W CBOMCTBaX MX COEIWHEHUN HA OCHOBE PACIIMPEHHUS U YTIyOJIeHHs
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUs PEAKLNNA, PACCMATPUBAEMBIX C TOYKHU 3PEHUS] XUMUYECKOW KUHETHUKHU
U TepMoauHaMHuKU. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu €€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKnui  JomonHseTcs  GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YYCHHUS JJIS KIACCOB ONMPEACIEHHOTO MPOod s (TITaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KJIAaCCOB XUMHKO-(U3UUYECKOro npoduiis 0obIioe
3HaYeHUe OyIyT MMETh JIEMEHThl y4eOHOTOo Marepuaina mo oomied xumuu. [Ipu
M3YUYECHUHU TIpeAMEeTa B JIaHHOM CJy4yae akleHT OyleT cAelaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3HUKE), 3aKOHBI COXpAHEHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TOo xe BpemMs B coaepkaHUM TIpeaAMeTa ISl KIACCOB XHMMKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMEeTh OpraHuYecKas
xuMusi. B 3TOM  ciyyae TpeaoCcTaBiseTCs  BO3MOXKHOCTh g Ooiiee
00CTOATENILHOTO  PACCMOTPEHHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K MpPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHMMOUABI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJOTBHl U Apyrue. [Ipu 3TOM 3HaHUSA O cOCTaBe M CBOWCTBaxX MpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0OIIIeHaAYYHBIX METOJIOB TIO3HAHMS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOmnactelt «EcTecTBeHHO-HayudHble MpeaMeTh», «MaremaTuka u
uHpopmaTuka» u «Pycckuii S3bIK U JIUTEPATYpPaAX.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe mNpeACTABIECHUN: O MaTepUATHLHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK U €€ BeAylled poiu B oOecreueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, PHEPreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMBbl 3HAaHWH, JIEKANIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJIMOJICKYJISIDHOM, O  TEPMOJWHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTECKAHUS XHUMHUYECKHUX PEAKLHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SABJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMKM IKOJOTUUECKON 0€30MacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHMS,
HEOOXOUMBIX I TPUOOPETCHHS YMCHUH OPHEHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUN, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IeJIOCTHONW CHUCTEMBI CPEJHEro OoO0IIero oOpa3oBaHMsS MPU HU3YUYECHUH
npeaMeTa «XUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJIbHOCTh
mpruoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCIHTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIIGHUM TIPUPOIHI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTHYECKOM eI TETbHOCTH.

OO6muree 4ncIo 9acoB, MPEAYCMOTPEHHBIX IJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpPOBHE cpenHero ooiero odpasoBanus, coctabmsier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HeJlleto).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHMYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEKTpPOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aTOMHBIX opOuTanei
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). THIMBl NEpeKphIBAHUS AaTOMHBIX OpOUTalIei, ©- U T-CBS3U.
OnunapHas, nBOMHAsE U TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYecKUX CcoeAuHEHUN. MomnekynspHble W  CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Bupabl u30Mepuu: CTPyKTypHas, NOpPOCTPAaHCTBEHHAS.
OnexTpoHHble 3G(HEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIIatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBHalbHBICE Ha3BaHUS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, oOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankansl. ['omoniorudueckuii pssi aakaHoB, obmuias popMynna, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN aJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHUE CBOICTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHMHM 3aMEIICHUs, HU30MEpPHU3alNH,
JNETUAPUPOBAHMS, TUKIN3ALUM, TUPOJU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKUX CBOMCTB MajblX (I[UKIOMpONaH, IUMKIOOyTaH) U
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o601mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TPHUCOCJAMHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinyu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS W MPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
Kymynuposaruvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS M XUMUUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakinyu Ha TPOMHYIO CBs3b. CIIOCOOBI OTydeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3HWYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, pPeaklUud NPUCOCAMHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeQTsAHbIE Ta3bl. HedTh n €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eHeTnueckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTII€BOIOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KJIAcCOB (0oOeciBeunBaHUE OpOMHON WU
WOJHON BOJIbI, pacTBOpa IEpMaHraHata KaJusi, B3aUMOJCHCTBUE alleTWIEHA C
aMMHaYHbIM pacTBOpoM okcuaa cepeopa(l)), kadecTBeHHOEe OOHApYKCHHE
yriepoja M BOAOPOJAa B OPraHMYECKUX BEUIECTBAX, IMOJY4YEHUE OTUJICHA W
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FajJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble opHOaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJa M 9TaHojia). ['oMojoruueckui psa, obmas dopmyna, H30MepuHs,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICMCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHL. JIelicTBHME ATaHOJA U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTydYeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHble CHUPTHI — ASTUIEHIVIMKONb W TIULEpUH. DuU3nueckue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEILECHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cnupthl. [lpencraBienue o MexaHU3ME peaklUUil HYKICOPUIBHOTO 3aMEILCHHUS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH3oapHOTO sinpa. Pusnueckue cBoicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumenenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — adbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKUUH
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPEJIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIMd C Y4aCTHEM YTJIEBOJOPOTHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOIAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeiacTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBasA, MNaJIbMUTHHOBAs, OJEUHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus U
HOMEHKJIaTypa. DPu3nueckue M XUMHUUYECKUE CBOMCTBA: THUIPOJIM3 B KHUCION H
IEIIOYHOU CPELE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IesIouHoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mras xapaktepucTuka yrieBoaoB. Kimaccudukamnus yrieBomoB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJbJICTUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. I[IlpumeHeHme TIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
JmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenue B npupojse u npuMmeHenue. llonucaxapuapl: kpaxman,
JIMKOTeH W 1esunosio3a. CTpoeHHe MAakpOMOJEKYJ KpaxMasa, TJIMKOTeHa H
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GupoB 1eioiosbl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M HMX NPEBPALLCHUN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTA B albJETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiictBue
Kpaxmaljla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A3oTcoaep:Kaniue OpraHudeckue coeJMHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudaTUyeckue M apoOMATUYECKHUE;, IMEpPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Ctpoenue mosekysn, obmas gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XUMHUYECKOE CBOWCTBa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MOJieKyJie aHWiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u usomepus. OTaenbHbIEe TPECTABUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @OuU3W4Yeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCMHEHMH, peakuusi MOJUKOHACHCAlUU, OoOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTU/IOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHUMHYECKHE CBOICTBa OENKOB: THIPOIU3, JEHATyparus,
KayeCTBEHHbIE PEAaKIIMU Ha OEIKH.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
pacTBOpeHHE O€NKOB B BOJE, AeHATypauus OEIKOB NMpU HarpeBaHUH, LBETHBIC
peakuuu Ha O€NKHM, pElIeHUWE OKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3oTconepkalmue ~ opraHudeckue — coeauHeHMs» U «Pacno3HaBaHue
OpraHUYECKUX COEAUHEHUIN».

BbicokoMoJieKy IsIpHbIe COCIUHEHMS .

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJEKYISIpHAS



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPOINMICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKd
(OyTamueHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CIEeUAILHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE C 00pa3liaMu TMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MomnekynspHOH QOopMysibl OpraHMYECKOro COEAMHEHHS I10
MAacCOBBIM  JIOJISIM ~ JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYeCcKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€U NMPU U3YUYEHUU OPraHUYECKON XMMUHU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWE, W3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble NCKOMAEMBbIE, TOIIIIUBO.

TexHomorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUECKUil 35iemMeHT. M3oTtomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKHE YPOBHH U
noaypoBHU. AToMHBIC opOuTanu. Kiaccudukarus XuMUIeCKUX JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAMYECKOrO 3akoHA U llepuoauueckoit CUCTEMBI
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BEIIECTB [0 TIpyNmaM W MEepHojaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiInHA CBsI3U. [[0aspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOM cBsA3U. KpatHele cBs3u. Bonxopoanas cBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHble pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernaoBbie 3PHEeKTh XUMUYECKUX PEAKIIUH.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peakiuu. XuMHuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuaius. CwibHbie W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHas, HEUTpajbHas,
menouHas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTeneHb  OKUCIIECHUS.
OkucnuTelnb W BOCCTAaHOBHUTENb. IIpolecchl OKHCIEHHS W BOCCTAHOBIICHUSI.
Baxxneiiiue OKHCIUTENNM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTALTUYECKUX PEIIETOK, MPOBEACHUE PEaKIMii HOHHOTO 0OMeHa, OTpe/IeICHIe
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne H©HemeraiuioB B llepuognueckord cHCTEME  XUMHYECKUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydenue, ¢usndeckne M XUMHUYSCKHE CBOMCTBA: PEAKIMM C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanorensl. Haxoxzaenue B mpupoje, cnocoObl MojdydeHus, (GU3UYECKHE U
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaIIue
coeIMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYyYECHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



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

Cepa. Haxoxpaenue B mpupoOJe, CIOCOOBI TMOJNy4deHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpupoae, CHOcOoObl MonydyeHus, (U3HUEecKue u
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl TMONydeHUs, (PUUUYECKHUE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuir. DochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XHMHUUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimepoma(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIIIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemnuii. Haxoxnaenue B mpupojie, CrocoObl TMOJy4YeHHS, (PU3MUECKUE H
xumuueckue cporictBa. Oxcun kpemHusA(lV), xkpeMHueBas KUCIOTa, CUIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne mMetaiuioB B Ilepuoanueckor cucrteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JOYEeK aToMOB MeTauioB. OOrmme
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, IAPOMETAJLTYPIusl,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHECHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.



AJIOMUHUN: TIOTydyeHue, (GU3NYeCcKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepunoarueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHiia M €ro COEIUHEHHI.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xkeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHuUe xee3a
U €ro CIUIaBOB.

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

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [I[puMeHenune
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJUIOB C BOJAOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTHOHBbl METAJUIOB, B3aWMOJECMCTBHE THUIPOKCUIOB AJTIOMUHUS WU LUHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumuu B o0ecrnieueH yCTOMYMBOTO pa3BUTHUs yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHUS] METAILJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojib XuMuu B pa3BUTUH MEIULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS TPENaparoB OBITOBOM XHWMHUHM B MOBCEIHEBHOU
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BXKHEUIIINE CTPOUTENbHBIC MaTepHualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl aJist 3neKTpoHuKU. HanoTexHomorum.

PacuétHnie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJIHO U3
BEIIIECTB MMEET NpHMeEcH, Macchl (00BEMaA, KOJMYECTBA BEIIECTBA) MPOIYKTa
peakiuu, €ClIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEIEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BELIECTBA B PAcCTBOPE, JOJIM BBIXOJA NPOAYKTAa pEAaKUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl TpU  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS YEepe3 MCIOJIb30BaHUE KaK
o0IIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIsi, EPHUOJUIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wMarepus, MHUKPOMHUD, MAKpOMHUpP, aTOM, DJJEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyuecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, Onocdepa, MeTaboIN3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MmuHepasbl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOIMAaeMble, TOIUIUBO,
peCypCHI.

TexHonorusi: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJUIYPIUsl, CTPOUTEIbHBIC
MaTepHUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs MPOMBIILIEHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



mnpernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHUCTEMHO-IEIATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeAMETa «XHUMUS» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHMS BBIICJICHBI CJEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OoOyJarolmUMHUCST POCCUMCKON TpaXJaHCKOW HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOMPEACICHUIO; HAJTUUMEe MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, YKOJOTUUECKON KYJIbTYpPbI; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHMUS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(hOpMUPOBAHHOCTh OIBITA ITO3HABATEIBHOW M TPAKTUYECKOU JIESITEIHLHOCTH
oOydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ Pa3IMUHbIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

[EHHOCTHOT'O OTHOILIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HAacJeAUIo
OTECUYECTBEHHON XMMUM;

YBaXXEHUSI K MpOlEecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CTh pe3yJbTar
JUIMTENbHBIX ~ HAONMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(OpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKMU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIIKUX 3JOPOBbIO U JKU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrHMX BHAAX
NEeSITEBHOCTH;

YCTAHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHS IPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MTPUPOJIHON U COIMATILHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATh HEOJArOoNMpUSITHBIE IKOJIOTHUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH AKOJIOTUYECKON HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U peuieHuu MpodJieM COXpaHeHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIIEHUH TII00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHUsl CYUIHOCTH METOJ0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NEeSATEeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpCAJbHbIC yueOHBbIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU MOHSATUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TOHATUS JIJISI OOBSICHEHUSI OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JI KJIACCH(PUKAIUKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh HAa3BaHHbBIE MOJEJIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XUMHUYECKHUX
peaxkuuu;

dbopMynUpOBATH LM U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh MTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUupOBaTh
0000I1IeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIICIOBAHNSA,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSA.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IUYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPH TOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUI U Pa3JIMYHbIX OUCKOBBIX CUCTEM,;

CaMOCTOSITETLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KayecTBE CpeAcTBa Mpu padbore c
XAMUYECKOW WH(POpMANME: NPUMEHITh MEXKIpeAMEeTHbIe ((QU3UYecKue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMYIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B XO€ IUATIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJTHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUN TIpH
BBIMIOJTHEHUU Y4YEeOHBIX U HCCJIEAOBAaTENbCKUX 3a/ad, BBIOMpATh Haubosee
3G eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHU(PUUSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEoOpPa30BaHUIO 3HAHWM, BHUIBI JIEATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTaBIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMUSA»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUaJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeJIe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyIna, pajaudkan, CTPYKTypHbie GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reomMerpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEpP, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
U TPEBpallleHHs] HHEPrUd MpU XUMHYECKUX pPEakKlHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllie B OCHOBE
NOHUMAaHUS TPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MpeICTaBIeHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHMi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(dakToNOrNYeCKuEe CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NEATeNIbHOCTA ~ YE€JOBEKa, OOIMX  HAYYHbIX MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MHPH
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIMM U PaCKpPbIBATh UX CYIIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJIsl WUTIOCTPALUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COEIWHEHWH, JaBaTh MM Ha3BaHUS [0 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJI OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHJICH, TONYOJ, TIIUIEPHUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTA, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTHHOBAs KUCIIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKCHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytnepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBAa THUIMYHBIX MPEJCTABUTENECH pPAa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, ITUKIOAIKAHOB, aJKEHOB, aJKaJINCHOB,
QIKUHOB, apOMAaTHYECKUX YIJIE€BOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOXXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY HUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUi C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPXKIAaTh HAa KOHKPETHBIX TPUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U M-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh HCTOYHUKH YTIECBOJOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPAKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIOICHUH, U3MEPEHUN, MOJICTUPOBAHNUN, IKCIICPUMEHTE
(peasTbHOM M MBICIICHHOM) ¥ YMEHUS TIPUMEHSTD 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUY;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenM4YuH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJOTHMYECKOW  O0€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYalUsAX, CBA3AHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0aTh MpaBUiia IKOJIOTHUECKH 1EeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKUBbIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBISATh II€JICHANPABICHHBIA MOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XMMUUYECKYI0 UHpOpMaIUIo, iepepadaTsiBaTh €€ U MCHOJIb30BaTh
B COOTBETCTBUU C MOCTaBICHHON Y4eOHOM 3a1auei.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOImas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJIIEHUM NIPUPOABI, O MECTE U 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIECUCHHH PAlMOHAIBLHOTO IMPUPOJOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIINE TIOHATUS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 0000YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXKIAEHHOE COCTOSHUS aToma, THOpUAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKass CBi3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEMJIOBOM 3¢ eKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM NMPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMMYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHHH W 0€30MacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCNPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIIME MOHATHS IPH
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyio HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAs), THUMN KPUCTAIUIMYECKON pEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUH:  KJIacCUPUIUPOBATH:  HEOPraHUYECKUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU TI0 PA3TUIHBIM ITPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHHUIO
CTETIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajiu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCU(DUKAIIUN
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS BJEKTPOHHOIO OanaHca
ATUX peaklui; peakluuil MOHHOro OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWW;  peakUMi  THUAPOJIA33a;  PEaKUUi
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakluh B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaka,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHMs] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBl — HAOMIONCHUE, HW3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeATEILHOCTH YE€JIOBEKA U B TIOBCEHEBHON KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMHM U TIPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MPOBOAWTH PACUEThl: C HCIOIH30BAaHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
W3BECTHOM CTEMEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMHU, €CIU OJHO M3 UCXOJHBIX BEUIECTB JaHO B BHJIE€ pacTBOpa C
OmpeIeIEHHOW MAacCOBOM JI0JIEH PacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30OBITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOTI'O COCTaBa HEOPraHMYECKHUX BEIIECTB, ONpPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HWHIUKATOPOB, H3YyYEHUE BIHSHUS
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamiey U «Hemertamne») ¢
coOJIoIeHuEM TpaBuil 0€30MacCHOTr0 O0palleHus C BEleCTBaMU U J1Ta0OPATOPHBIM
obopynoBanueM, (GOpMyIUpOBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynon u jabopaTopHbIM 000pyJOBaHUEM, OOpalleHus C BeIlleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU [0 BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOpPMALIUK B PA3IMYHBIX UCTOYHUKAX (Hay4dHas ¥ yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIMIo, iepepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aa4ei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmorexa LOK
' P P o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YriIeBOAOPOIbI — aJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIJICBOAOPOAEI (ApeHB) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
IOTEHIPOISBOARBIC YLIEBOAOPOAOR https://m.eds00.ru/d69df650
Hroro no pazneny 35
Pasnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHU s
bu6nuoreka [JOK
3.1 . @ 11 1
Crupret. detos https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
3.2 ketoHbl. Kap6oHoBbIe KUCHAOTHL. C0XKHBIE 21 https://m.edso0.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YTIeBOE o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 BricokoMoneKkysipHbIe COEMHEHUS 6 Bubmmorexa [IOK
' YIAp A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edso0.ru/2dd57f24
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edso0.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHHECKHE pearLiii 19 1 3 https://m.edso0.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
22 Merast 23 ! 2 https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Paznen 3. Xumusi v :KU3Hb
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Utoro mo pazneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJICHUE O 1 bubmorexa HOK
pea https://m.edso00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoaa (OCHOBHOE U
2 1}37236p él({Hoe COCTOSTHHSI) 1 Bubnmorexa [JOK
YA ) https://m.edsoo.ru/Oce6fd4c
BaneHTHBIC BO3MOKXHOCTH
aToma yriepojaa
XuMu4eckas CBsI3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHu3MbI 00Opa30BaHUs 1 bubmorexa HOK
B p https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pasphiBa cBs3eH
Teopus crpoeHuUs
4 OpPraHUYECKHX COSTUHCHUN A 1 bubmorexa HOK
p & ' https://m.edsoo.ru/9e595ch8
M. bytieposa
Buner usomepun: CTpykTypHas,
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
DneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIMHEHUN

[IpencraBnenue o
KJTacCU(UKAIIUU U

6 CUCTEMaTHYCCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka [IOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMmaruzamus 1 00o0I1eHne bu6moreka [IOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEpHs, bubmuorexa [JOK
AJIEKTPOHHOE U https://m.edso0.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxneHnue aikaHoB B

11 npupoae. CriocoObl MoTydyeHust bubmorexa HOK

https://m.edso00.ru/259b0a5b
Y PUMEHEHHE aJIKAaHOB
[ukmoankaHbl: 00IIas
(dbopmMyna, HOMEHKIATypa

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.eds00.ru/1567300d2
CBOWCTB, CITIOCOOBI MOJIy4EHUS U
MIPUMEHECHHE

13 Peurenne pacu€THbIx 3a7a4 Ha bubmnorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
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OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOISIINX
B ero cocraB. CucremaTu3arms
1 000011IeHNE 3HAHUM 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas ¥ 1[uC-
TpaHC-U30MEPHS ATTKEHOB
OuznyecKkue U XUMHUYECKHe
15 cBolcTBa ankeHoB. [IpaBuio Bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl oTy4eHHS U bubnuoreka [IOK
MPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 o
17 teme "llosrydenue sTuneHa u bubmorexa HOK
i . https://m.edso0.ru/0941eed8
W3Y4EHUE ero CBOICTB
Pemenune pacu€tHbix 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYIIPHOU bubnnoreka [JOK
(hopMyITbl OPraHuYECcKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
ANKaJAMeHbI: COMPSHKEHHBIE,
M30JIMPOBaHHBIE,
bu6mmoreka [JOK
19 KyMYJUPOBaHHBIE.

OCcoGeHHOCTH ANIEKTPOHHOTO
CTPOCHHS

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
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20 XUMHUYECKUEe CBOMCTBA bubmuoreka [JOK
COIPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MMoJTydeHust U bubnmoreka [JOK
MPUMEHEHHE AJIKAAUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHM PSJ,
oOmras dhopmyia,

22 HOMCHK?;aEyp};, AJIEKTPOHHOE U brbmmorexa [TOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, (pr3MdecKne CBOMCTBA

23 XUMHUYECKHE CBONCTBA aJTKUHOB bubmorexa TOK

https://m.edso0.ru/23493a93

24 KauectBeHHbIe peakuyu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amay: pacy€rsl no

26 YPaBHEHUIO XUMUYECKON bubmmorexa [TOK

https://m.edsoo.ru/5db8e526
peakuuu

97 Cucremaruzanus 1 00o01eHne
3HAHUI IO TeMe
ApeHbl: TOMOJIOTUYECKUH psl,
obmras ¢popmyina,

08 HOMEHKJIATypa. DJIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONYyoJIa,
ux (usuveckue cBoiicTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmoreka [JOK

pCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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30

XHUMHUYECKUE CBOMCTBA apPEHOB:
peakuuy NpUCcOEIUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

bubmmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€rHbIx 3a1a4 Ha
OIIpENIETICHUE MOJIEKYIISIPHOM
(hopMyIIBI OPraHUIECKOTO
BEIIECTBA

bubmmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoOsl nostydeHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

FeHeTI/I‘-IeCKaH CBA3b Me)K}Iy
Pa3IMYHBIMU KJIacCaMu
YTJICBOI0POJIOB

35

Pacué€tsl mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUH.
Cucremaruzanus 1 00001eHne
3HAHHH 10 TeME

36

[Tpupoaueiii ra3. [lonyTHbie
He(TAHBIE a3kl

37

KameHnHbli1 yroJib v poIyKThI
ero nepepaboTK1

bubmuoreka [JOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenue
MPOIYKTOB NepepaboTKH HePTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUEeCKas CBSI3b MEXKITY
pa3IMYHBIMU KJIACCAMH
YTJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
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lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHHUE; PEAKIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoresa
JeicTBue menoyueit Ha
TaJIOT CHITPOHU3BOTHBIC.
41 BzanmoneiicTeue
IATAJIOT€HAIKAHOB C MarHUEM U
IIUHKOM
Cucrtemaruzanusa 1 0000IIeHne
42 3HAHHUM TI0 pa3en bubmorexa [TOK
" pasa \ Y https://m.edso0.ru/20e89f22
YraeBo1opoibl
43 KonTtponsHas padoTa o teme bubnuoreka [IOK
"Yraesomopoas" https://m.edso0.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CHUPTHI: TOMOJIOTHYECCKHH PsJI,
obmias opMyiia, CTpOCHHE
44 MOJIEK (}1) II/)I30yMC I/I}Ip bubmorexa [JOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMCHKJIATYypa,
kiaccudukanus, Gu3ndecKue
CBOIiCTBa
XHUMHUYECKHE CBOMCTBA
45 MPeaEIbHBIX 0JHOATOMHBIX bubmorexa [IOK
e A https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crnioco0bl mostyueHust u
46 NPUMEHEHHE OJJHOATOMHBIX bubmorexa LHOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 ITpocTsie a¢upst: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpUs,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3NICCKUX U
XUMHYECKUX CBOUCTB

MHOroaTroMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bubmmoreka [{OK

48
(bu3HUecKre U XUMUICCKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl nostyueHust u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HUecKre CBOMCTBA bubmorera [JOK
’ https://m.eds00.ru/2ce726f8
ToxcuuHOCTH peHOIa
. bu6mmoreka [IOK
51 X ecKue cBoiicTBa (peHona
HMHHCCKHE CBOHCTBA (eHost https://m.edso0.ru/037ca5f9

59 CriocoObl oTy4eHHS U bubnuoreka [IOK
npuMeHeHue perosa https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
henonr"

54 CucremaTu3anus 1 00001IeHne bubnuoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810ch9b
ANbJIErUIbI U KETOHBI:

ANEKTPOHHOE CTPOEHUE
55 KapOOHWJILHON TPYIIIHI; bubnuoreka [IOK

TOMOJIOTHYECKUE PsI/Ibl, 001Ias
dbopmyna, u3omepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AHBI[CFI/I[[BI 1 KCTOHBI:

56 ¢u3nvecKkrue CBOMCTBA; peaKIuu bubmiorexa LIOK
» PeaKil https://m.edsoo0.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubmorera [TOK
beaidt https://m.edsoo.ru/a393baa9
aJbIETUIOB U KETOHOB
58 Crioco0OblI moTy4eHust bubnuoreka [JOK
albIETUIOB U KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE MPEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
N3omepus n HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, HX bubmmorexa [OK
p o7 https://m.edso0.ru/700cc87b
(bu3uvecKue CBOMCTBA
XHUMHYeCKHE CBOMCTBA
61 MpeaEIbHBIX 0JJHOOCHOBHBIX bubmorexa LHOK
e a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHOM KHUCIIOTBHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCo0OEHHOCTH CBOMCTB:
HEeMpeeNbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
bu6mmoreka [JOK
63 TMKapOOHOBBIX,

TI/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

Hpe,Z[CTaBI/ITCJ'II/I BBICITHUX
Kap60HOBLIX KHUCJIOT

https://m.edso00.ru/83a08773
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IToHATHE O IPOU3BOIHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTydeHust 1
65 MIPUMEHEHHE KapOOHOBBIX bubmorexa LHOK
p p https://m.edso0.ru/7c065c9d
KHCJIOT
CnosxHble 3(upbl:
TOMOJIOTUYECKUM psJl, oOras bubnuoreka [JOK
66
dhopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBOIicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM
68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOro BellecTBa
[IpakTrueckas padota Ne 3.
69 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KucnoThl. CroxHbie d3QuphI"
XKupsl: ctpoenue, puznueckue
70 u XII/IDMqufKI/Ie CBO(ﬁbCTBa bubmmorexa [IOK
https://m.edsoo.ru/a19c5b98
(rumponus)
Oco0GeHHOCTH CBOMCTB JKUPOB,
71 COJIepXKalIuX OCTaTKU bubnunoreka [JOK
HEIPEACIBbHBIX JKUPHBIX https://m.edso0.ru/b0331922
KucnoT. JKupsl B ipupoie
b K
72 Mpi1a KaK COJTU BBICHIHUX nomorexa 110

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. Ilonstue o
CUHTCTHUYECKUX MOIOIINX
cpencrBax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bubmmoreka [IOK

73
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEaKINi
CucreMmaruzamus 1 00o01eHne bu6moreka [IOK

75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YTJIEBOJIOB U KiIacCU(pHUKaIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, H- U https://m.edsoo.ru/7a9693al
TOJIMCaxapH bl )

MoHocaxapuasl: GU3HIYECKHE
77 CBOMCTBA If Hjxof €HHE B bubmorexa LHOK
A https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
IIpuMeHeHnue TIroKo36I, €€
78 SHAMCHIC B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACITSIIbHOCTH OpraHu3Ma
Jucaxapupl: caxapo3sa,

79 MajbTO3a M JIAKTO3a. bu6mmoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapUI0B

80 [Tonucaxapunapl: cTpoeHne bubnuorexa [IOK

MaKpOMOJIEKyJ, (pu3nyecKue u

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTne 06 UCKYCCTBEHHBIX

bu6mmoreka [{OK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3aa4 Ha
82 OIpEENICHUE JJOJIM BbIX0O/1a bubnuotexa [JOK
MPOJIYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOIKHOTO
83 Cucremaru3zanus u 00001IeHIE bubmuotexa [JOK
3HaHUM MO paszieny https://m.eds00.ru/08d4364c
KonTponbnas paborta o teme
84 "Kucnopozacoaepxkamime bubmmorera LOK
poAcoAcpaall " https://m.eds00.ru/42c6678e
OpraHUYEeCcKUe COeTUMHEHHS
AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 hopmyna, uzomepus Bubnmorexa [JOK
pMYa, YL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nYecKue
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTUHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOCHUE aHWINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [IOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHUIIUHA
Crnioco0bl mostyueHust u
88 pUMEHEeHHE alTn(paTHYECKIX Bubmmorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3ndecKre

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOEeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OHOJIOTHYECKOE 3HAUYCHHE bubmorera [JOK
https://m.edsoo.ru/77df705a
amMuHOKuUCJIOT. CHHTE3 U
TUPOJIN3 TIENITUIOB
o1 benku xak npupoaHbIe bubnuorexa [JOK
MIOJINMEPBL; CTPYKTYPHI OEJIKOB https://m.edso0.ru/429e9899
bu6moreka [IOK
92 XuMudeckue cBOMCTBa OEJIKOB
https://m.eds00.ru/6237306d
A3oTcoaepxalime
TeTEPOLUKITHICCKIE
93 coequHeHUA. HykienHoBbIC bubmorera [JOK
A P HYE https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OunosiornyecKasi pojb
[IpakTrueckas padota Ne 4.
Pemenne sxcniepuMeHTATBHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" ! https://m.edso0.ru/8e3c02d1
AzoTcoaepikame
OpPraHM4ecKue coeMHEHUs"
[IpakTuueckas pabora Ne 5.
95 Pemenne skcniepuMeHTAIBHBIX bubnunoreka [JOK
3aga4 no teMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COETMHEHHI"
KonTponsHas pabota o Teme
96 "AzoTcoaepKaiue bubmotera [JOK
ACPaatl " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COEAUHEHUS
97 OCHOBHBIC IOHATUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJIBI UX
CHUHTE3a —IIOJIMMEpU3alus 1
MOJINKOHICHCAITHS

https://m.edsoo.ru/7aa63ebd

Ilnactmaccrl. YTunusanusa u

bu6mmoreka [{OK

%8 nepepaboTKa MiacTuka 1 https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypaJlbHbII

99 CHHTETHYECKUE KayTyKH. 1 brommorexa [OK

https://m.edso0.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunretndeckue. [lonumepsr https://m.eds00.ru/5963a601
CHEIHaIbHOTO Ha3HAUYEHHUS
[TpakTrueckas padota Ne 6.

101 Pemenune skcnepuMeHTaIbHbBIX 1 bubnuoreka [IOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O6001eHne u cucTeMaTu3anus

102 M3YyYEHHOTO MaTepuaa 1o Teme 1 bubnnoreka [JOK
"BbICOKOMOTNIEKYIISIpHBIE https://m.edsoo.ru/6a22bl1e8
coequueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edso0.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBEIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOoHHbIE KOH(UTYpallui aTOMOB
5 BJ'ICMCII;TOB B OCHO];11)-ION}I]II)/I 1 Bubmmorexa [JOK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. bubnuoreka [JOK
6 1
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[leproauueckuii 3aKoH U
[leproauueckasi cucteMa XUMHUYECKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 Eubmiorexa TOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpHeEN CTpOEHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam u rnepuojiam

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl

10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Boaoponnas cBsi3b. https://m.edso0.ru/5a8072af
MexMOoIeKyasIpHbIe B3aUMOIeHCTBUS
BaneHTHOCTh U BaJIeHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edsoo0.ru/8c66b12a
BeniecTa MoJIEKyISIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHEe 0 AMCHIEPCHBIX CUCTEMAX.

14 [IpencraBneHue o KOJUIOMIHBIX bubmnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE paCTBOPHI: HACBIILICHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. Bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnuoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BellecTBa", "MosIpHas
KOHLIeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mnuoroo0Opasue Bemiect"
Knaccngukans XAMHUECKIX peaknit
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPaHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
Tennossie 3 HEKThI XUMUUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Borurcnenus o ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmiorexa OK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOH peaklnu, e€

24 3aBHCHUMOCTB OT Pa3IMUYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PeaKIH

26 [Ipaktuyeckas padora Ne 1 o reme bubnuorexa [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOH peakiuu"

Oo6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bub6mmoreka [{OK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbmmorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorexa [TOK
p ' https://m.eds00.ru/5f766bdf
Crene”b IUcCOoUanun
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorera [OK
g p POB. BOJOPOA https://m.edso00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
P B P P https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTrueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
33 eakuu. Baxxnenime oKuciInTeaIn u bubmorexa [JOK
PCAKIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HMOHHOT0) O6amaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PaCTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIECTB https://m.eds00.ru/93fh97d2
36 Pemtenue 3amgau pa3au4HbIX TUIIOB bubmnorexa [JOK
AaTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3nuyHbIX TUIOB bu6mmoreka [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 00001IeHUE 3HAHUH bubmmoreka [{OK
38 n "
1o teMme " XUMHUYECKUEe Peakiuu https://m.edso0.ru/c161eb85
KonTtposnsHas paboTa o teme bubmmoreka [IOK
39 n n
XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX
40 anemenToB JI. 1. MenaeneeBa u bubmorera [JOK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAIIIOB
AJTOTpOTIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa [IOK
PO, CEpEL, P https://m.edsoo.ru/ef92c91c
yriieposaa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI https://m.edso0.ru/0aa8f613
l"anmorensl: HaxXOXEHKUE B IPUPO/IE,

43 crocoObl MOJTyueHus, PU3NIECKUe U bubmmorexa [TOK

yi s https://m.edso00.ru/4e223795
XUMHYECKUE CBOMCTBA
l'anorenoBomopoasl. Baxunelue
44 KHCIIOPOICOAEPIKAIINE COCTUHEHHUS bubmmorexa [IOK
P P https://m.edso0.ru/6b3255e6
raJIoreHOB
JlaGopaTopHbIe U IPOMBIIIIIICHHBIE

45 CHOCOOBI OTYYESHHSI TaJIOTE€HOB. bubnuoreka [JOK
IIpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHUI
IIpaktuyeckas padota Ne 4. Perenue

bu6mmoreka [JOK
46 AKCMIEPUMEHTAJIBHBIX 3a7a4d 10 TeMe

"["anorexs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47
(du3HyecKre U XUMUICCKIE CBOKCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKXCHUIBI U TTIEPOKCUIBI
A p a https://m.edsoo0.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubmorexa [TOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOoXJIE€HUE B IPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))ml;mecme U bubmorexa [TOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoopo, cyabhUabl
POBOZIOPOZL, CYb(puA https://m.edso0.ru/7¢875999
Kucnopoaconepxaliue coeIuHEHUS
52 CEPLI gco6eHHIz)cm CBOMCTB CEpHOI bubmmorexa [OK
ph!- P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[Ipaktuueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa HOK

" prve f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HaX0XKJACHUE B TIPUPOJIC,

54 CHOCOOBI OMy4YeHUS, PUINYECKUE U bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconepsxaiiye coe1MHEHUS

55 asora pOCO6eHII-IDOCTI/I CBOMCTB a30THOI bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeHneHne a30Ta M €ro COeIMHEHU. bubnuorexa [IOK

A30THBIE y10OpeHus

https://m.edso0.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crnocoObl MOTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XUMHYECKUEe CBOHCTBA. Dochumbl n https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 (1)00(;[0 c(cij e(bmz ne kucinoTel. Coyn brmmorexa [OK

P IU[ prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coequaeHnit. ochopusie ynodpenus https://m.edso00.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

60 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmmorera [OK

p https://m.edso00.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYrieposa: HaX0XKACHHUE B IPUPOJIC,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHCHHE
Oxcup yraepoga(ll), oxcu

62 e I:)y;(l\f/)) . (OJ'I)bHa}I KfICHOTa u eé bubmmorexa [JOK
YIIEPOA Yt https://m.edsoo.ru/dba58adf
coau

63 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa HOK

AaTp https://m.eds00.ru/6029b609
Kpemnunii: HaxoxaeHHE B IPUPOIEL,
64 CI'II)OCO6LI TOJT eIfPI)I (bmlxlzefmfe " bubmorexa LIOK
v L https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubmuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7b1
[IpuMeHeHHe KPEMHUS U €T0 bubmorexa LHOK

66 P P https://m.edsoo.ru/393cdac0

coequHeHnil. CTEKI0, ero nojay4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmmorera [TOK
Aadp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
o teMe "Hemertauier" https://m.edso0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemeramnbsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa [OK
' p https://m.eds00.ru/9839c16¢c
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJJIOB
OO6mume ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METALIOB B bubmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3amay pa3inuHbIX THIIOB Eubmorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAN P HANPSDKSHUN
75 MeTaHJI'jOB Oo61ue cnopcoﬂ61>1 H(l;)J'I eHUS bubmnorexa [JOK
- oot yi https://m.edso00.ru/94eb377a
METAILIOB
Oom1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AIeMeHTOB. HaTpuil u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/el2c26b3
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https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIII/IHCHI/Iﬁ

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

77
KaJIbLIUI: IOJTy4eHue, pusndeckue u https://m.edso0.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB M UX COCTMHECHUN

78 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOWCTBA OKCHIIA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUJPOKCOKOMIUIEKCHI ATFOMUHUS, X https://m.edso0.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHbIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

MerTasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
IIeproanueckoil CUCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
JJIEMEHTOB
duznyeckue U XUMHYECKHUe CBOICTBA

84 XpoMa U €ro COeIUHEHNN, UX bubmnorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsI Maprasia. bubnuorexa [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeauHennil. I[lomyuenue
s v https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusnyeckue U XUMHUECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LOK
i https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckue U XUMHYECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puMeHEHHeE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[Ipaktrueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmorexa [JOK
AaTp https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaa o TEME bubmmorexa [JOK
" Vi " P https://m.edso0.ru/e91fe975
Metaniast
92 KonTtponbHas padoTa o teme bubnunoreka [JOK
"Metannb!" https://m.edsoo.ru/83f63ea3
93 AnHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonstue o HAaYYHBIX MCTOdax
HUCCICOIOBaHUA BEUICCTB

https://m.edso00.ru/080fe1f0
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Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XUMHUYECKOE 3arpsI3HEHUE
96 OKpYXKaIoIIel Cpe/ibl U €ro 1 bubmorexa HOK
PYAIOHeH che https://m.edso0.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u nappromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas Xxumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P pyKH https://m.eds00.ru/61e69003
MaTepHuabl
XuMMS B CEIIbCKOM XO3SMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edso0.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 bubmuoreka [JOK
10 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIOJIATAl0IINE MOHATUS (XUMHUYECKUM AJIEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAsS 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKyJa,
BaJICHTHOCTD, ANEKTPOOTPHUIIATETBHOCTb, CTETEeHb OKHUCJICHUS,
XMUMHYECKasi CBsI3b (0- U T-CBSI3b, KpaTHbIE CBSI3W), THOpUAM3ALMS
aTOMHBIX OpOuTaneil, KpucTalIMueckas pemeéTka, MOJb, MOJISpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAash KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, AUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
cKesleT, (PyHKLIMOHAJIbHAs TpyINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas, TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCJIOPOA- M a30TCOJEp KAlLUe COCAMHEHUS, OMOJIOTUYECKH aKTHBHbIC
BellecTBa (YIJIEBObI, KUPBI, OEIKH), MOHOMED, [TOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- M I'€T€pPOIrCHHBIE,
oOpatumble U HEOOpaTUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
IEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTENb,
BOCCTAHOBUTENb,  3JIEKTPOJIU3, CKOPOCTb XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOpPUHU M 3aKOHBI (TEOpPHS XHMHYECKOTO CTPOCHHSI OpraHMYeCKHX
BemiectB A.M. byrnepoBa, Teopust 3MEKTPOIUTHUECKON TUCCOLMAINHY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN S3BIK XUMHH, MHUPOBO33PEHUECKHUE
3HaHHUs, JICKAIIUE B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U CHUCTEMHOCTH
XUMHUUYECKUX SBJIEHUW, COBPEMEHHBIC IMPEICTABICHUS O CTPOEHUHU

BCIICCTBA HAa ATOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJISIDHOM YPOBHSAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKaHUA, O XUMHUUYCCKOM PAaBHOBCCHUH, NUCIICPCHBIX CUCTEMAX

1.4

(akTosorMuecKue CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHWYeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

oOlue HayyHble MPUHIUIBI XUMUYECKOTO IPOU3BOJCTBA (HAa IpUMEpe
IPOU3BOJACTBA CEPHOM KHCIOTHI, aMMMaKa, METaHOJa, INepepadOTKU

He(pTH)

CpopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHA MPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BEUIECTB U UX MPEBPALECHUI

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
JIPYTUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPpHUAJIBHOTO €IUHCTBA MHUpa

ChopmupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HAaUMEHOBAHUS XUMHUYECKHX COEIMHEHUN MEXKIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4eckux |

HEOPraHNn4CCKUX COC,I[PIHCHHI;'I

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUS (OopMya HEOpraHMYeCKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) GOopMYJI OPraHUYECKUX BEIECTB

CdhopmupoBaHHOCTH YMEHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHn4dCCKHUC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAaHHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHuM4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I HU3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3NMYHBIM TPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB,
TermoBoMy 3(dekTy peakuuu, HW3MEHEHHIO CTEleHed OKHCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopMUpOBaHHOCTb YMEHMS XapaKT€PH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHMYECKUX IeEMEHTOB | — 4 nepuonos Ilepunoanueckoii cucremsr JI.U.
MenzeneeBa 1 UX BaJICHTHbIE BO3MOKHOCTH, UCTIOJb3Yys MOHATHUSA S-, p-,

d-BHeKTpOHHBIe Op6I/ITaJ'II/I, OHEPTCTUYCCKHUEC YPOBHU




ChopMupoBaHHOCTh yMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHUH IO

IIepUOAaM U rpymiam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIuit

7.2

YpaBHEHUsl PEaKUMM pa3IMYHbIX THIIOB; TIIOJHBIE M COKpAIlEHHbIC
YpaBHEHUS peaKkluii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, TPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakuuii THUAPOIN3a, PEeaKlnii KOMILIEKCOOOpa3oBaHHUs (Ha TMpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPKIATh:

8.1

Ha KOHKDETHBIX TIpUMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTaHMYECKHX COCIUHEHWHW OT KPaTHOCTH U THIIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJaX, a TAaKKe OT OCOOCHHOCTEH peanu3alu pa3iIndHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCpPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECCTB COOTBETCTBYIOIIMMHU

OKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Ifl XUMHUYCCKUX peaKHI/Iﬁ

ChopmMupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeMHEeHUM (IIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCHUIbI, COJIH;
YIIAEBOJAOPOIbL, TPOCThIEC A(PUPHI, CHUPTHI, (PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXXHBIE S(UPBI, >KUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUETHl O XUMHYECKHM
dbopMynaM M YpaBHEHHUSM XHMHUECKUX PEaKUUi C HCIOJIb30BAHUEM

(I)I/ISI/ILIGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOJYKTa PEaKIMH, €CITU OJTHO
U3 UCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOPA C OMPEAECIEHHON MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA MIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBO# UM 00BEMHOM 10, BBIX0OJa MMPOIYKTa PEAKLIUU

10.3

TeTI0BOro 3dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Biagenue cucreMoi 3HaHMK O METOAAX HAY4YHOI'O IIO3HAHUS SIBJIICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKAa U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMupoBaHHOCT, YMEHHS TPUMEHATH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOWMCTBaX BEMICCTB JUIsI OSKCIEPUMEHTAILHON TMPOBEPKHU
TUTIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
peakuuMid W MPOTHO3UPOBAHUS BO3MOXHOCTEHM HMX OCYIIECTBIICHHUS;
CHUCTEMHBIC XMMHYECKUE 3HAHUS JUIsI OOBSICHEHHS W TPOTHO3MPOBAHMS
SIBJICHUH, HMMEIOIINX €CTECTBEHHOHAYYHYIO TMPHUPOAY; HJs TPUHATHUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH

13

CdopMHpOBaHHOCTH YMEHHsI TUIAHMPOBATH U TPOBOJUTH XUMHUYECKUN
OKCIIEPUMEHT (TOJTYYeHHE ¥ W3YYCHHE CBOWCTB HEOPTAHUYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIIMH  YTJIICBOJIOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIBHBIX 3amad o pacro3HaBaHHIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHII
Oe3omacHoro  oOpamieHuss C  BemecTBaMH H  J1abOpaTOpPHBIM
o0opynoBaHueM; GOpPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nuyHOM (opMme pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK
XUMHUYECKOU MH(GOpMAIMK B PA3IMYHBIX UCTOYHHUKAX (HayyHas U y4eOHO-
Hay4Has JTUTeparypa, CpeAcTBa MaccoBoi nHdopmaruu, cetb MHTEpHEeT U
JIpyrue), KPUTHYECKH AaHaJM3UpOBaTh XUMHUYECKYI0 HH(OpMAIuIo,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTABJICHHOM

y4eOHOiIl 3a1aueit

15

CdopMupoBaHHOCTF  YMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M MPOM3BOJICTBEHHON AEATETBHOCTU YeEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUIA
OCO3HaBaThb  ONACHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OpPraHU3MBbI
ONpENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTels IpenebHOM
JONMYCTUMOM KOHIIEHTpallMM, W TOSACHATh Ha TMpHUMEpax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3ICHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IIPOBEPAEMbIX HA EI'D
O XUuMunumn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTHUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

[lepnoguueckas cucrtema xumudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmeica [lepuognueckoro 3akona .M. MennaeneeBa. [Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIUHEHUH 10
MnepuojiaM M rpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D7EKTPOOTPUIIATENHHOCTD. CTETEHh OKUCICHUS

1.4

Bunel xumudeckoil cBsi3u (KOBaJIeHTHasl, HIOHHAs, METa/lInyecKasi, BOJOPOIHAS)
1 MeXaHU3MBI e€ 00Opa3oBaHus. MeXMOJIEKYIIpHbIEC B3auMoAeCcTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. THIbl KpUCTATIMYECKUX

peH_IéTOK. 3aBHCHUMOCTH CBOIICTBA BEIIESCTB OT THIIA KpPICTEL]'IJ'IH‘IGCKOfI pGH_IéTKI/I

1.5

Xumuueckass — peaknusa.  Knaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dekThl XuMudeckux peakiuii. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHUYECKOE PaBHOBCCHC. CDaKTOpBI, BIMAOIIHMEC Ha

COCTOSTHHE XUMHUUYECKOro paBHoBecus. [Ipunnumn Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuanms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOIHBIX PpacTBOPOB BCHICCTB: KHUCIAs, HeﬁTpaﬂBHaﬂ, meJa04YHasd. Crenenn

Jucconyanui. Peakiyuyu HOHHOTO oOMeHa

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoanslii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIMHU PACTBOPOB: MaCCOBasd J0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIIpHAasA  KOHLCHTpALUA. Hacpimennble M HEHACHIIICHHBIE

PacTBOPLI, PACTBOPUMOCTD. KpI/ICTaJIJIOFI/IIIpaTBI

1.12

OKHCIUTEITbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

pasHbIM 3HaYeHneM PH. MeTobl anekTpoHHOTO OanaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHeHnil. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHUIIMX METAJIOB (HATpUM, Kalauil, KaJblUH,
MarHvii, aJTFOMHHHHA, ITUHK, XPOM, JXK€JIe30, MeIb) U HX coeauHeHuid. OOmme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWCTBA BAXXHEWUIIUX HEMETAIOB (TaJOr€HOB, CEPHI, a30Ta,
dochopa, yrmepoga W KpeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH#Par#H## 1 nenTudukanusi HeOpraHMIeCKuxX coequHeHnit. KauecTBeHHbIS

PEaAKIIMK Ha HCOPraHMYCCKUEC BECIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHBIE TOJOXEHHSI TEOPUU XUMHYECKOIO CTPOCHHS OpPTraHHMYECKUX
coequHenni A.M. BytiepoBa. YTiIepoaHbIN CKEJIET OpraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHUYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuaM3anuu
opOuTasneii aToMOB yrjiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psa. MzoMepusi 1 ©130Mepbl

3.2

[lonsitne o  ¢ynkumoHanbHOM  rpymme.  OpuenTtanuoHHele  3(deKTbI

3aMEeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalid OpraHUYECKUX BemecTB. Homenkmarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

Ba)KHEHIITHX HpeHCTaBI/ITCHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH WM HMOHHBIH MeXaHWU3Mbl peaknuu. I[loHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankaapl. XUMHUYECKHE CBOMCTBA alIKaHOB: TaJIOTCHUPOBAHUEC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUEC, KPCKHUHI, HW30MCpuUsaliusa, TOpCHHUC. HonyquI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_II/I(I)I/IKB. CBOMCTB ILMKJIOAJKAaHOB C MaJbIM

pa3MEpoOM LHUKIIA. Peakmun NPpHUCOCAUHCHHUA U PAIUKAIIBHOI'O 3aMCIICHUA

3.6

Ankenbl. XMMUYECKHE CBOMCTBA: peakiun nMpucCoOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, I‘I/I,Z[paTaLII/IH), ropCeHus, OKUCIICHUA U
oJIMMCpU3alvuu. HpOMBII_HJ'ICHHLIC n J'Ia60paTOpHLIC CITIOCOOBI MOJIYyYCHU A

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHMCHOB: peakuuu MPUCOCANHCHUS

(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpPeHMs U noiaumepusauuu. llomydenue




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMM IPUCOEAUHEHHUS (TraJOr€HUpPOBAaHUE,
THJIPUPOBAHUE, THApATAlUs, THAPOraJOreHHPOBaHUE) KaK CHOCO0 MOTydeHUs
NOJIMMEPOB M JPYTHX IIOJE3HBIX IPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIICHa KaK KCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBAPKU U PE3KU

MCTAJJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenpl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUucoennHeHuss (TUIpUpOBaHME, TalloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKHX CBOMCTB crtuposia. [lomumepusaius crupoia.

CriocoObl MoTy4eHHs ¥ IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Crouptel.  IlpenenbHble  OJHOATOMHBIE  CIHUPTHL. XUMHYECKHME CBOMCTBA!
B3aUMOJICHICTBUE €  HATpPUEM  KaK CIOCOO  YCTAHOBJICHHS  HaJIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJAOPOJAMH  KaK  CIHOCOO  MOJy4yeHHSs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHona: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTUJICHITIMKOJIb U TJIMLEPUH KaK MPEICTaBUTENN IPEAEIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoWcTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lonyuenue denomna

3.12

Anpaeruipl. XMMHUYECKHE CBOWCTBA TPEACIbHBIX albJIETUOB: THIPUPOBAHHKCE;
Ka4eCTBEHHBIC pPEAKIUM Ha KapOOHWJIbHYIO TpyHny (peakius «cepeOpsHOro
3epkaiiay, B3aumoeiictue ¢ ruapokcuaoM menu (I1). Tlomyuenue mpenenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMpCACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIUMKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEl. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie InpeaACIbHbIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, aJIKCHOB, IEPBUYHBIX CIIUPTOB, AJIbACTUIOB. Briciue MMpEACIIbHBIC U

HCIIPEACIIbHBIC Kap6OHOBI>Ie KHUCJIOThI

3.14

Crnoxuble »pupsl U kupbl. CHocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OO6patuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM NpoMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHMUYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKHUCIEHUE. [HAponM3, WM OMBUICHHE, >KUPOB Kak CIoco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIHIHNX Kap6OHOBBIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA IUIFOKO3bl: pEaKkUUMM C Y4acTHEM CHUPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HaUEHHE B KU3HEJEATEILHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MalabTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOUIME —JUcaxapuisl. [uaposns
mucaxapunoB. Ilommcaxapunael: kpaxmai, riaukored. CTpoeHHE MaKpOMOJIEKYII
KpaxMasla, TJMKOT€HAa WU [e/UIo03bl. Du3uyeckue CBOWCTBA Kpaxmaiaa U
IIeJUTIONI03bl.  XMMHYECKHE CBOMCTBA KpaxMasla: THUAPOIM3, KadeCTBEHHAs
peakius ¢ HOAO0M. XMMHUYECKHE CBOICTBA IIEIUIIOJIO3BI: THAPOJM3, MOIyYeHHE
s3¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYeCKMe OCHOBAHUS: PEAKIIMU C BOJIOH, KUCIOTaMH,
peakuus TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AHWIMHA: B3aWMOJCHCTBHME C KHCIOTaMU, OpPOMHOM
BOJIOM, oOkucieHue. llosydyeHue aMUHOB QJIKWJIMPOBAHMEM aAMMHAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKHu. AMHHOKHUCIOTHI KaK aMQOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHE
CBOMCTBa OEJIKOB: THUAPOJM3, JACHATYpaIlus, KaueCTBCHHBIC (I[BETHBIC) pEaKIMu

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHus: MoyieKyln. OCHOBHbIE CIIOCOOBI MOJyYEHUS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: peakIMy MOoJuMepu3aluu U nojaukoHaeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanus opraHUIeCKuX coequHeHui. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKHUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHsl B TIOBCEAHEBHOW >KuM3HHM. IlpaBuna Oe3omacHOM pabOTBI C EIKUMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMus 4 310poBbe. XUMHS B MEIUIUHE. XUMUS U CEJIBCKOE XO35UCTBO. XUMHUS B
HPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M TMOMYTHBIH HeTIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HepTU U €€ nepepaboTka (MpUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U DKOJOTHA. XMMHUYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocneactBus. Oxpana rugpocdepsl, MOYBBI, aTMochepsl, (Gaopsl U ¢GayHbl OT
XUMUYeckoro 3arps3HeHus. IIpoGirema OTXO0J0B M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIruu

4.4

O6H_[I/Ie OpCACTaBJICHUA O IMPOMBINIJICHHBIX crocobdax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHON KucCIOoThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranudeckass  xuMusg.  CpIpp€  aud  OpraHudecKkoiu

MIPOMBIIIIJICHHOCTH
5 HiHPar#H#H# Turpl pacu€THBIX 3a7a4
H#H##Par#H#Pacu€Tpl Macchl BelIeCTBA MM 00BbEMA T'a30B IO U3BECTHOMY
5.1 KOJINYECTBY BEIIECTBA, MacCe WM 00bEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMN
BEIIIECTB
5.2 ###Par####PacuéTel TEmI0BOrO 3PQeKTa peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX
5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciiv OJTHO U3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIXO/1A MTPOTYKTA PEAKIIUU
' OT TEOPETUIECCKH BO3MOKHOTO
#H##Par#H#PacuéTe Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PacTBOpa C OMPEICIEHHON MAacCCOBOM J10JI€H
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par#H##Pacd€Thl ¢ UCNOJIb30BaHUEM TTOHATUI «MacCOBas OIS, «MOJIIpHAS
' KOHLIEHTPALUSA», «PAaCTBOPUMOCTE)
#H##Par#H#HaxoxaeHre MOJICKYJISIPHOU (POPMYJIbI OPraHMIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, MU O

MPOJIyKTaM CTOpaHus




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

* Xumus; yrnybneHHoe obyueHue, 10 knacc/ EpemuH B.B., KysbmeHKko H.E., TepeHuH B.U. u ap.; nog,
pepakuune JlyHnHa B.B. ObwiecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTbIO « APOPAY; AKUMOHEPHOE
obuwecTtBo «M3gatenbcTBo «lpocBeLweHmne»

* Xumua; yrnybneHHoe obydeHune, 11 knacc/ Epemun B.B., KysbmeHnko H.E., lposaos A.A., u ap.; nog,
penakumein JlyHuHa B.B. O6LLecTBO ¢ orpaHMYeHHOM OTBETCTBEHHOCTLIO «APOPA»; AKUMOHEpPHOE

obuwectBo «M3gaTenbcTBo «MpoceeLLeHme»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

O .C. TabpwuensH, U.I.OcTtpoymos, «ObLan xumns B TecTax, 3agadax, ynpaxHenumsax. 11 knace» — M.:
Opoda, 2023 roa,

3. O.C.TabpuensiH, MN.H.BepeskunH, A.A.YwakoBa «Xumua 11 Knacc: KOHTPO/IbHbIE U NPOBEPOYHbIE
PaboTbl K yuebHUKy». — M.: ipoda, 2021 r.

4. 0.C.lNabpwuensn, .l .NlbicoBa, A.l.BBegeHckan «Xumua 11 knacc: HactonbHaa KHUra Ana yumTtensn».
Yactb 1 — M.: Apoda, 2019 roa.

5. 0.C.labpwuensn, I.I.JbicoBa, A.l.BBegeHckaa «Xmmua 11 Knacc: HacToibHan KHUra Ana yumtensa».
Yactb 2 — M.: Apoda, 2022 roa.

6. O.C.l'abpuensH, MN.B.Pewetos, U.I.OcTpoymoBa «3aaaun No XMMUMK M cnocobbl nx peweHna» - M.:
«Qpodar, 2021roa.

7. B.T. OeHuncoBa «Xumma 11 Knacc noypoyHble naaHbl no y4ebHuKy 0.C.Iabpuensara, I.I./lbicoBoin» -
Bonrorpag» Yuntens 2018roa.

8. M.A.Pabosa, Y.l0.HeBcKasa, P.B.JIuHKo «Tectbl no xumun 11 kKnacc», - M.: DK3ameH, 2019r.

9.9. 0.C.lNabpuensH, N.I.ocTpoymoB «XMMUYECKMIA IKCMEPUMEHT B WKone 11 knacey; - M.: Apoda. —
2019 roa. _

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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http://www.chemnet.ru laseta «Xumua» u caiT gna yuntens «f nay Ha ypok Xmmmm»
http://him.1september.ru EagmnHas konnexkumsa UOP: MpeameTHaa Koanekuma « Xummua»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUYHble IKCMEPUMEHTbI: XMMMUS.
Konnekuns Poccuinckoro obuieobpasoBateibHOro noprasna

http://experiment.edu.ru ANXUMMUK: caint /1.10. Armkbeposoit

http://www alhimik.ru Bcepoccuiickaa oiMmnmana WKONbHUKOB MO XMMUK
http://chem.rusolymp.ru OpraHuyecKkas XMmmUsa: 3NEKTPOHHbIN y4ebHUK ANA CpeaHEN LLKObI
http://www.chemistry.ssu.samara.ru OCHOBbI XMUU: 3NEKTPOHHbIN yHEeBHUK

http://www hemi.nsu.ru OTKpbITbIN Konneasx: Xumushttp://www.chemistry.ru ucraHumoHHasn

onmmnnaga Nno XMuMmn: TEI'IEKOMMYHVIKaLI,VIOHHbIﬁ 06pa303aTeanb||7| npouecc.
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