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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanum», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yuyeOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npo@uIbHOrO OOydYeHHs, TMPU3BaHO oOOecmeunTh O00IIe00pa30BaTEebHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISETCA OJHOW U3 MPUOPUTETHBIX AUCIMUILINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0y4yeHus, BOCIIMUTAHUS U PA3BUTHS O0YJaIOMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTHK; MOAXOI0B K (OPMUPOBAHUIO COJIEP)KATEIHHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAE€T MWHBAPUAHTHOE MPEIAMETHOE COJepKaHue, 00s3aTeIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACTBHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpPOBHE ¢ YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

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

B cooTtBercTBUM ¢ KoHUeNTyaidbHbIMH TonoxeHusasmMu DIOC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIAEAYIOIIMM  3TalloM  MOJY4YEHUSI  XHMHYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pacllMpeHue ¢ yriayOJieHHe TEOpEeTHYEeCKO U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk mMmiIaHHpyeMbIM pe3yJabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCST  yIUIyOn€HHbIe Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIUKA 00BEM  (HAKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX MX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIIyOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUNIOB ~ pEakiud  JomoiHseTcs  (GOpPMHUPOBAHMEM  MpEACTaBiIeHUN 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHW3MaX PEaKIIUi.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHsI TSl KJIACCOB OMPEAEIEHHOTO Mpoduis (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaYeHUe OyIyT MMETh AJIEMEHThl y4eOHOro Marepuana mo obuied xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHas Teopusi B (PU3HUKE), 3aKOHBI COXPAHEHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBiseTCs  BO3MOXKHOCTh i Ooliee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUS O COCTAaBE M CBOMCTBAX IPEACTAaBUTENECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOILIIEHAayYHbIX METOJOB NTO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHHUSI HaYYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U TUTEPATYpPAY.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMBbl 3HAHHUM, JIEKANIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHWHA I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON 0e30MacHOCTH MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX U TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

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

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHpPOBAHHE MHUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HHU;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero ooliiero oopa3zoBanus, coctaBisier 204 vacos: B 10 kiacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyUYeHUS] U TPUMEHEHHE aJIKAaHOB.

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

Ankensl. ['omonorudeckuii psii ajnkeHoB, o6O1ias ¢opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMH MPHUCOCAUHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsHKEHHBIC, U30JIMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psn alkuHOB, 001ast popmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmenHne 00 OPUEHTUPYIOMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKUX YIIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOJbl HW3yUYCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3MHBI, MOJICIUPOBAHUE MOJICKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusmyeckue CBOHCTBa  MpeaeIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBHME 3TaHOIAa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranusM denoBeka. (CrmocoObl TMONydeHUST ©W TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl ostydyeHus U npuMeHenue penona. GenondpopmalibaeruaHas cMoJa.

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

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkIaTypa. dusnueckue cBolicTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3MYECKHEe U XUMHUUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW H
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTHUEM CIIMPTOBBIX U AIBIETUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JlakTo3a. BoccranaBiuBaronye 1 HEBOCCTAHABIMBAIOIIME TUCAXapUIbl. | uaponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIM3, KAYECTBEHHAas pPEakius ¢ HOAOM. XHUMHUUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmas ¢opmyia, U30MEpHs, HOMEHKIaTypa U (puznueckue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3anMHOe BiMsHUE TPyNI aTOMOB B MoJjieKyJsie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepus. OTAenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTH/IOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOpeHHe OEIKOB B BOJE, JCHATypamus OCJIKOB MpPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. [lmactmacchl (MOTUATUIIEH, MOJHUIPONUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

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

Bonokna: HaTypanbHble (XJIOMOK, EPCTh, MENK), HICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIepUMEHTAJIbHBIE METOJIbl HW3YUCHMsI BEHIECTB W WX NpEeBpalleHUN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoiekyaspHor (OpMysbl OpPraHUYeCKOro COCIUHEHUS 10
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISIETCS dYepe3 HUCIOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, KiaccuduKaius, HaOIIOJICeHUe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BeIlleCTBAa, (DU3NYECKUE BEJIMYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPrHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hble NCKOMAeMbIE, TOIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Anep. XUMUYECKUU 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOT'0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsizp nepuoandeckoro 3akoHa v Ileproandeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHuueckass CBSI3b. BHABI XHMHYECKON CBSI3M: KOBaJCHTHAas, WOHHAasd,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3AUMOICHCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JUTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

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

[TonaTue o nucnepcHbix cucremax. VctunHbie pactBopsl. IIpencrasnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BElIeCTB. TpuBHAIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PpheKThl XUMUYECKUX PEaAKIUH.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsi. DakTophl, BIMSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJIHBIX PacTBOPOB: KHUCIOTHAasl, HEUTpalibHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneiiiue OKHCIUTENM W BOCCTAHOBUTEIM. MeTon 53JIeKTpOHHOro OaaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJEIU
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PEaKkliii MOHHOTO OOMeHa, OIpeieNieHne
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemeHToB J[.U. MenneneeBa u 0cCOOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
MeTajylaMd M HEMeTajulaMH, BOCCTaHOBUTENbHbIE CBoOWcTBA. ['Mapuabl.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne rajoreHoB U UX COCTMHEHUN.



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

Cepa. Haxoxzaenue B mOpUpoje, CHOCOOBI MONy4eHUSs, (DU3UYECKUE U
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuaslt u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcuna yraepoxaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MOdydeHUs, (U3MvecKkue u
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
Oc0OEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JI0YEK aToMOB MeTamioB. OOmue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anekTpomeramutyprus. [lonstue o koppo3un MeramioB. CrmocoObl 3amuThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUIN: TTOTyYyeHue, GU3NYECKre U XMMUUYECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKUe U XMMHUYECKHE CBOWMCTBA XpoOMa U €ro coenuHeHuil. OKCuanl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranma(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl U conu xkeneza(ll) u sxxeneza(lll). [lonyuenue u mpuMeHeHuUe xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa U €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOJOM (BO3MOYXHO UCIIOJIB30BaHUE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEN, PELIEHHE HKCIEPUMEHTANIBHBIX 3a/ay [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumun B obecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonsarue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHOU KHCIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOMYYEHUs METAJUIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojap XuMuu B pa3BUTUHU MEIULIUHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTEIIbHBIC MaTepHayibl (IEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHrble 3amaumn.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIECTB MMEET MpPUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexmpeaMeTHbIe CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61mue ecTecCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAANOAKTUBHOCTb, MOJIEKYJIA, JHEPTE€TUUECKUN YPOBEHbD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XuMudeckass IPOMBIILIIEHHOCTh, METAJLUTYPTHUsl, CTPOUTEIHHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpenMera «XUMHUS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIbHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MpoLecCe peaau3alnu o0pa3oBaTEIbHOU NESITEbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI JIPYTUX MPU aHAIH3E PA3IUYHBIX BUIOB YICOHON e TEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

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

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOJICH;

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

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrHMX BHIAX
NEeATEIbHOCTH;

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

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YKUCJIe HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM M0 XUMHUH;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CMIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMNPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU AKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHWHU MPOOJeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMaHUS CYHIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEpPbIBHOMY OOpa3oBaHUIO H
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCaJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOruvYecKme JAeicTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOrO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJIbI U 3aKJIFOUECHUS;

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



peaknuu — TPU PEIICHUH YYCOHBIX IMO3HABATEIBbHBIX W TPAKTUYCCKUX 3ajaad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkiuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIIAHHOM paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nnopmaunmeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTh u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: NPUMEHITh MeEXNpenaMeTHble ((hu3udeckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAT0Ta U/ MU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCaJlbHbIe y4eOHbIE IeHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBATENbCKUX 3a/ad, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHuyeckass XuUMUSI»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAIIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CPEJIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKHUX SIBIICHHI; NIPEACTaBICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHTanTsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOMA, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMA  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3yYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWH, MajabTo3a, (PpyKTO3a, aHWUJIWH, JUBUHHI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemiecTB A. M. BytiepoBa jyisi 0ObSICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAHOB, IUKIOAIKAHOB, aJJKEHOB, aJKaJIUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIUSHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE TIPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC omepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKIACHUIO XUMHYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepaboTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH SKCIEPUMEHT (TOJIyYeHHEe M HW3YyYeHHE CBOWCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpaIleHHsl ¢ BEIIeCTBAMU M J1A0OPaTOPHBIM O0OpPYIOBAaHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00Pa3HOTO MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nokaszareis [1/1K;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW HHGOPMAIIUK B Pa3IMYHBIX UCTOYHHKAX (HaydHas ¥ y9eOHO-HayJIHAas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUsSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHSA, B pEHIEHUU TPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

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

M30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakiys, pacTBOpP, dSICKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS BJEKTPOJUTHUYECKON IUCCOLMALUM, TMEPUOIUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCIIOIb30BaHUN BKHECHUIINX HEOPraHWMYECKUX BEMIECTB B OBITY M MPAKTHUYCCKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(OpMHUPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEJEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOM CBS3M M THUMNA KPUCTAUIMYECKOW pemérku, OOMEHHBIM W
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

cOpMHPOBAHHOCTh  yYMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrouiux BEIIECTB, TEMIOBOMY 3G (]eKTy peakuuu, U3MEHEHUIO
CTeNeHEel OKMCIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU /I Kilaccuukanuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHPOBAHHOCTh YMEHHS PACKPhIBATh CMBICI MEPUOIUYECKOTo 3akoHa Jl.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IME€PBOrO—YETBEPTOTO IEPHUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX AJIIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanmaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHs] HEOPTaHMYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBIABIIATHh B3aUMOCBSI3b XUMUYECKUX 3HAHHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHUEHTPALUS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTENEHBIO AMCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIHO IUTAHUPOBATh U TMPOBOJIWTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW  pEaKIHH, pPEIICHUe
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHON QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OIEHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPAaTOPHBIX XUMHYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUHIECKH
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznes 2. YriieBoaopoanbl
21 [IpenenvHbIE YIIIEBOAOPOIBI — AJKAHBI, 5 bubnuoreka [JOK
' HUKJIOATTKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.eds00.ru/d69df650
94 [IpupoHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 4 bubnnoreka [JOK
' ux nepepaboTka https://m.edso0.ru/d69df650
bubnuoreka [JOK
2.5 r 4 1
HIOTEHIPOTIBOAHRIE YTICBOAOPOAOS https://m.edso0.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeAuHEeHNs
3.1 Cruptsl. DeHon 11 1 bubnuorexa [IOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHumbHBIE COSTUHEHUS: lIbJICTUIBI U

bubmmoreka [{OK
3.2 . Kap6 .C 21
KETOHBI APOOHOBBIC KHUCJIOTBL JIOZKHBIC https://m_edsoo_ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
33 YraeBOzE! | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
bu6mmoreka [IOK
4.1 A LA .b 12
MITHBL AMIHOKICIOTEL HEH https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
5.1 BricokoMoIeKyIsIpHBbIE COSTMHEHUSI 6 bubmorexa [TOK
' YIAp A https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KVIACC

KosunyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB H TeEM undgpoBbie
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [{OK
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. . Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMITACCKHE peariin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILIb! https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Mertoapl 1103HaHUS B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne [ara DJIeKTpOHHbIe I poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 HpeI[CTaBJ'IeHI/Ie 0 1 bubmorexa HOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
neposia (OCHOBHOE U
2 ZZsép HéiHOGCOCTOHHHH) 1 bubnnorexa LIOK
T ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXHOCTH
aToma yriiepojaa
XuMu4eckas CBsi3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa [JOK
. p https://m.edso0.ru/8d39f5c8
KOBAQJICHTHOM CBSI31, CIIOCOOBI
pa3pbiBa CB3EH
Teopus crpoeHuUs
. bubmuoreka [JOK
4 OPraHUYECKUX COCTMHECHHUH A. 1
https://m.edso0.ru/9e595ch8
M. byrneposa
Bunbl uzomepun: cTpykrypHas,
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



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

IIpencrasnenue o
KJIacCU(UKAIIUU U

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

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

3 CucreMaru3anus 1 0000IIeHNE bubmmoreka [{OK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEpHUs, bubnuoreka [JOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
Haxosxenue ankaHoB B

11 npupojie. CriocoObl MOTydeHHS bubmorexa HOK

https://m.edsoo0.ru/259b0a5h
Y IPUMEHEHHE AJIKAaHOB
[uknoankanel: o0mas
¢dbopmyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubnunoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIy4EHUS U
MPUMEHEHHE

13 Pemenue pacu€THbIX 3a1a4 Ha bubnuorexa [IOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JIOJISIM
aATOMOB JIEMEHTOB, BXOISIINX
B ero cocraB. CuctemMaTu3amms
1 00001eHNe 3HAHWH 110 TEME

https://m.edsoo.ru/bf84d8eb

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmmoreka [{OK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas M ucC-
TpaHC-U30MEPHS ATTKEHOB
du3nYecKue ¥ XUMHUICCKHE
15 cBOlcTBa ankeHoB. [IpaBuio Bubamorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 CriocoOpl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckast padota Ne 1 o
17 teme "[lonydenue aTuneHa u bubmmorexa [JOK
i o https://m.edsoo.ru/0941eed8
M3Y4EHHUE ero CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha
18 OIIpeIeJICHUE MOJIEKYIISIPHOU bubnuoreka [JOK
(hopMyIbl OPraHUYECcKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaJMEHbI: CONPSHKEHHBIE,
W30JIMPOBaHHbBIE,
bu6mmoreka [JOK
19 KyMYJIMPOBaHHBIE.

OCOoOGeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XUMHYCCKUE CBOMCTBA bubnuoreka [IOK
COIPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MmoTydeHust U bubmmoreka [JOK
IIPUMEHEHHE AJIKATUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHMA PSJ,
obmas gopmyina,

29 HOMEHKJIaTypa, JEKTPOHHOE U bubnuorexa [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (pusnueckue
CBOMCTBA

23 XUMHUYECKHE CBOMCTBA aJTKUHOB Bubamorexa [IOK

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

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

o5 CriocoOpl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKOU bubmmorexa [IOK

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

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

08 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubnunoreka [JOK
IIPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoJIa,
ux usuveckue cBoiicTBa

29 XVMHYECKUE CBOWCTBA apPEHOB! bubnuorexa [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

PCaKuu 3aMCIICHHU A

https://m.edsoo.ru/a44alaed

30

XHUMHUYECKUE CBOMCTBA APEHOB:
peaKuuy IPUCOCAUHEHNUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bu6mmoreka [{OK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€rHbix 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBl OPraHUIECKOTO
BEIIECTBA

bubmmoreka [{OK
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
Pa3IUYHBIMU KJTaccaMu
YTJICBOIOPOJIOB

35

Pacué€tel mo ypaBHEeHUSIM
XUMHUUYECKUX PEAKIIUH.
Cucremaruzanus 1 00001eHne
3HAHHH 10 TeME

36

[Tpupoaueiii ra3. [lonyTHbie
He(TAHBIE a3kl

37

KameHnHbli1 yroJib v mpoIyKThI
ero nepepaboTK1

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

38

Hedtp 1 ciocoOmr e
nepepabotku. [Ipumenenue
MIPOYKTOB NepepaboTKH HePTH

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

39

I'eneTnueckas CBA3b MCKOY
Pa3JIMIHBIMH KJIaCCaMU



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YTJIEBOJOPOJIOB

40

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE
CTpOEHUE; peaKLUU 3aMEeLICHUS
rajioresa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

[elicTBue menoyen Ha
raJIOTE€HIIPOU3BOIHBIE.
B3anmopeiictere
JUTAIOT€HAIKAHOB C MarHHUEM
Y [IMHKOM

42

Cucrtemaru3anusa 1 0000IIeHne
3HAHUM MO pa3aeny
"Yraesomopoasr"

bu6moreka [IOK
https://m.edsoo.ru/20e89f22

43

KonTtponsHas padoTa o treme
"Yraesomopoas"

bu6moreka [IOK
https://m.edsoo.ru/95c9e298

44

[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHUH psi,
obmas Gopmysa, CTpoCHHE
MOJIEKYI, U30MepHs,
HOMEHKJIATypa,
knaccudukanus, Gpuznyeckue
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XuMHJecKue cBolicTBa
IpCaACIbHBIX OJHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

46

CriocoObl mostyueHust 1
MIPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edso0.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[IpocTsie 3¢upsr:
HOMEHKJIATYpa M U30Mepus,

bubnuoreka [IOK

41 0COOCHHOCTH (PU3NICCKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHbI€ CIUPTHI:

48 STUJICHIJIMKOJIb U TJIMLIEPHUH, UX bubnuorexa [JOK
(uznueckue 1 XuMU4YeCcKHue https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObl nostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX bubmmorexa [OK

https://m.edsoo.ru/d12e567d
CITUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HYecKre CBOMCTBA. brbmorexa [TOK
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHOIIa
. bu6moreka [IOK

>1 XUMIeckHe CBOHCTBA feriora https://m.edso0.ru/037ca5f9

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

53 Pemenune skcniepuMeHTaIbHBIX bubnuorexa [JOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
dhenonr"

54 CucremaTu3anus 1 00001IeHNne bubnuoreka [JOK
3HaHUM IO TeMeE https://m.edso0.ru/1810ch9b
AnbAETUIbl U KETOHBI:

55 3IIEKTPOHHOE CTPOCHUE bubnunoreka [JOK

KapOOHWJILHOU TPYIIIBL;
TOMOJIOTHYECKHUE PSbI, 0011ast

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

dbopmyna, uzomepus u
HOMEHKJIaTypa

AJH)I[CFI/IZ[I)I 1 KE€TOHBI:

bu6mmoreka [IOK

56 M3UYECKHE CBOMCTBA; peaKIUu
b peaxtt https://m.edso0.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu okucieHus u
57 Ka4eCTBEHHBIE PEAKIIUN bubnmorexa LHOK
p https://m.edso0.ru/a393baa9
aJbIETUIOB U KETOHOB
58 Crioco0bl moTy4eHust bubnuorexa [JOK
AITBIIETHUIOB U KETOHOB https://m.edso0.ru/520d1c51
OHOOCHOBHBIE TIpE/ICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, UX bubmmorexa TTOK
p o7 https://m.edso0.ru/700cc87b
(bu3uvecKue CBOMCTBA
XHUMHYEeCKHE CBOMCTBA
61 penenbHbIX 0JIHOOCHOBHBIX Eubmorexa HOK
p https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCcOOEHHOCTH CBOUCTB
62 MYpPaBbUHOM KHUCIIOTBHI. bubnuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCo0OEHHOCTH CBOMCTB:
63 HETpeAeNbHbIX U bu6mmoreka [JOK

apoMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX,

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[TonATHE O IPOU3BOIHBIX

bu6mmoreka [{OK

o4 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoObl nostyueHust u

65 MpUMEHEeHHEe KapOOHOBBIX bubmmorexa [OK

https://m.edso0.ru/7c065c9d

KHCJIOT
CrnosxHble 3¢upbl:
TOMOJIOTUYECKHUH psJl, oO1as bu6moreka [IOK

66
dhopmyna, nzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBolicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECcKOro BellecTBa
[IpakTrueckas pabota Ne 3.

69 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3ama4 1o teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KkucnoThl. CroxHbie d3PuphI"
XKupsl: ctpoenue, puznueckue

70 Y XMMUYECKHE CBOWCTBA Bubmmorexa LIOK

https://m.edsoo.ru/a19c5b98

(rumponus)

71 Oco0OeHHOCTH CBOMCTB JKHUPOB, bubnmoreka [JOK

COJACPpKAIUX OCTATKH

https://m.edso0.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

HEIPEICIIbHBIX JKUPHBIX
KHUCIIOT. JKupsl B pupoie

Mbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX

bu6mmoreka [IOK

712 Moroliee aercreue. Iloasrue o
mee a1 https://m.eds00.ru/3c566565
CUHTETUYECKNX MOFOIIIHX
cpencrBax (CMC)
T'enetnyeckas cBs3L
73 YTJI€BOJAOPOJIOB U bubnuorexa [JOK
KHUCJIOPOJICOEPKAITUX https://m.edso0.ru/56790c96
OPraHWYECKUX BEIIECTB
74 Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEaKINi
75 CucreMaru3anus 1 0000IeHNE bubnuorexa [JOK
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa
76 YTJIEBOJIOB U KJIacCU(pHUKaIUs bubnuoreka [JOK
yI€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
TOJIMCaxapy bl )
Momnocaxapuapl: puznueckue
77 CBOIICTBA U HAXOXKICHHE B Eubmorexa HOK
https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
IIpuMeHeHnue TIroKo36I, €€
bubmuoreka [JOK
78 3HaYEHHE B
https://m.edsoo.ru/5e61122d
KU3HEACITEIIbHOCTH OpraHru3Ma
HCcaxapHbl: caxapo3sa,
A P P bubmuoreka [JOK
79 MAaJIbTO3a U JIaKTO3a.

Haxoxnenue B npupone u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

MNPUMCHCHUC ACaXapua0B

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIEKYI, (PU3HYECKHe U

bu6mmoreka [IOK

80
XHMHUYCCKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMCHCHHE
81 [TonsiTHE 00 MCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha
82 OIpEAENICHUE JJOJIM BBIX0O/1a bubnuorexa [JOK
MPOJYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHIECKH BO3MOYKHOTO
83 CucreMaru3anus 1 0000IeHne bu6moreka [IOK
3HAHUU MO pa3aeny https://m.eds00.ru/08d4364c
KonTtponsHas padoTa o Teme
84 "Kucnopoaconepxamue Bubmmorexa [IOK
poAcoAcpaall " https://m.edso0.ru/42c6678e
OpraHUYECKUE COCTMHEHUS
AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIast
85 dhopmyna, uzomepus bubmorexa HOK
pMyd, DY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3UUECKHE
CBOICTBa
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIIMH: CTPOCHUE aHUJIMHA,
87 0COOCHHOCTH XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHMUJIMHA
88 CriocoOslI mosTyueHust u bubnmoreka [JOK

NPHUMCHCHUC aJ'II/I(baTI/I‘-IeCKI/IX

https://m.edsoo.ru/eal38763
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AMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa
1 u3oMepusi, GU3nIecKre

bu6mmoreka [IOK

89
cBolictBa. OTAeIbHEIC https://m.edsoo.ru/d1773e80
MPEACTABUTENHN (l-aMUHOKHUCIIOT
XuMHUYecKre CBOCcTBa
AMHHOKHUCIIOT, UX
bubmmoreka [{OK
90 OHOJIOTHYECKOE 3HAUYCHHE
https://m.edsoo.ru/77df705a
amMuHOKUCIIOT. CHHTE3 U
THIPOJIN3 TICNITHIOB
o1 benku xak npupoaHbIe bubnuoreka [IOK
MOJIUMEPBL; CTPYKTYPHI OEJIKOB https://m.edso0.ru/429e9899
bu6moreka [IOK
92 XuMudeckue cBOMCTBa OEIIKOB
https://m.eds00.ru/6237306d
A3zoTcoaepkalime
TeTEPOLUKITHICCKIE
93 coennuenus. HykienHoBbie bubmmorexa LOK
PRI https://m.edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
OuoJsiornuecKas pojb
[IpakTuueckas padota Ne 4.
Pemenne skcniepuMeHTATBHBIX
bubmuoreka [JOK
94 3a/1ay4 [0 TEME
" https://m.edsoo.ru/8e3c02d1
AzoTcoaepikamme
OpPraHM4ecKue coeaMHEHUs"
[IpakTueckas paborta Ne 5.
95 Pemienne skcnepuMeHTAIBHBIX bubnunoreka [JOK

3aga4 no teMe "Pacro3HaBanue
OpPraHUYECKUX COCTMHEHUI"

https://m.edsoo.ru/bde3fdf6
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KonTtposnsHas paboTa 1o teme

| bubmmoreka [{OK

% AsoTcoepiallie " L https://m.edsocI)_.[ ru/ce561bc7
OpPraHUYECKUE COCTMHEHUS
OCHOBHBIE TOHSATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX

97 COSTMHECHHUI ¥ METOIbI NX 1 bubmorexa HOK

https://m.edsoo0.ru/7aa63ebd
CUHTE3a —II0JIMMEpHU3aIus U
TTOJIMKOHICHCAITHS

08 [Tmactmaccel. YTunuzamnus u 1 bubmmoreka [{OK
nepepaboTKa IIacTuKa https://m.edso0.ru/82242¢e0f
OnacToMephl: HaTypaabHBIN

99 CI/IHTeTI/I'-IeIZ:KI/Ie KanyinKI/I. 1 bubmmorera LHOK

https://m.edso0.ru/246103ec
Pesuna
Bousokna: HaTypanbHbIE,

100 HUCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cunretndeckue. [lonumepsr https://m.eds00.ru/5963a601
CITCIIMATbHOTO Ha3HAYCHHMS
[IpakTrueckas padota Ne 6.

Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK

101 1
3a1a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IUIACTMACC U BOJIOKOH"

O00011IeHNE U CUCTEMATH3AL S

102 M3Y4YEHHOTO MaTepuaa 1o TemMe 1 bubmuoreka [JOK
"BbICOKOMOTNIEKYIISIpHbBIE https://m.edsoo.ru/6a22bl1e8
coequueHus"

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XuMu4ecKui 35ieMeHT. M30Tombl https://m.edso0.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubnuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
P Quryp bu6mmoreka [IOK
5 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUHU
6 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
bubmuoreka [JOK
7 snementoB JI. 1. Menpeneena, cBsA3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU TEOpHUEH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnuoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojiam

https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 110 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa30BaHUs KOBAJICHTHOM CBSI3H. bubnuorexa [JOK
BonopoaHas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aMMOICHCTBUS
BaneHTHOCTb 1 BaJI€HTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYN C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJIeKynsipHOTO 1

13 HEMOJIEKYJISIPHOTO CTpOEHHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHE O AMCIIEPCHBIX CHCTEMAX.

14 [IpencraBneHue o KOJJIOMIHBIX Eubmrorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE PaCTBOPHI: HACBIILIEHHBIE U

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatsr

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemrenue 3aau ¢ ucnosib30BaHUEM

17 MMOHATHH "MaccoBas A0S bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukarus 1 HOMEHKIIATypa bubmuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001ICHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTposneHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BeecTna.
Mmuoroo6pa3ue BemiecTs"
Krnaccudukarus XuMHYECKUX peaKIini
B HEOPTaHMYECKOW U OPraHNYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XMUMHUYECKUX PEaKIHIX
Tennossie 3 HEKTh XUMUUYECKUX

22 peaknuii. TepMoxuMuveckue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenust no ypaBHeHUAM

23 XUMHUYECKUX PEAKIUN 1 Eubmorexa HOK

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

TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peakiuu, eé

24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xatanuszatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PEAKIINH

26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

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

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

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
DNEKTPOTUTHICCKAS TUCCOITUAITHS.
29 CuiibHBIE U CIIA0BIE DIIEKTPOIUTEI bubnmorexa LHOK
P ' https://m.eds00.ru/5f766bdf
Crenesp qucconuannm
HNonnoe nponssenenne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 HBS/'I ! bubmorexa LOK
g P POB. BOAOPO https://m.edsoo.ru/3966ca89
nokasarens (pH) pactBopa
I'maponns coneit. Peakiuu,
31 MIPOTEKAIOIINE B PAaCTBOPAX bubmorexa HOK
p B p p https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHMUMHYECKHE PEAKIIUHA B PACTBOPAX bubmorexa HOK
P " P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakuy. Baxnenime oKUCINTEIN U bubmmorexa [JOK
PCATIUHH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIN
34 MeTto 371eKTPOHHOTO (3JIEKTOHHO- bubnunoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnnoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amau pa3IUUHBIX THIIOB bubmiorexa LOK
atp https://m.edso0.ru/5a859d16
37 Peurenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 CucremaTu3aius 1 0000IIeHHE 3HAHUN bubnmoreka [JOK
1o TeMme "XumMuueckue peakuun” https://m.edsoo0.ru/c161eb85

39 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Xumunueckue peakuuu" https://m.edso0.ru/a8a0a930
ITonoxeHre HEMETAJJIOB B
[Teprouveckoii CUCTEME XUMUYECKHX

40 anemenToB JI. 1. MenaeneeBa u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnveckue CBONCTBA HEMETAIIJIOB
AJTOTpOTIHS. HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa TOK
PO, CCpBL, p https://m.edsoo.ru/ef92c91c
yTiiepoa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ 'UIpuIbI https://m.edsoo.ru/0aa8f613
["ayiorensl: HaX0KICHHUE B MPUPO/IE,

43 crocoObI MoJTydeHus, PU3nIECcKue u bubmorexa [IOK

yi s https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxuneimue
44 KHACJIOPOACOAEPIKAIINE COEeqNHEHNS Eubmrorexa HOK
P P https://m.eds00.ru/6b3255e6
raJoreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC

45 CHOCOOBI OTYYCHHSI TaJOreHOB. bubmuoreka [JOK
[IpumeHeHue rajJloreHoB U UxX https://m.eds00.ru/6971aca4
COEJIMHEHU I
[IpakTuueckas pabota Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMIEPUMEHTAIBHBIX 33124 0 TEME

"["anorexs!"

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

bub6mmoreka [{OK

47 N3NYECKHUE U XUMHUYECKHUE CBOUCTBA.
b https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kuciopoaa u
030Ha
bubmmoreka [{OK
48 Oxc epOKC
KCHIBL I TICPOKCHIAT https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amaq pa3inyHbIX THIIOB bubnmorexa LHOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXx0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6H TIOJTyYEHUS ql))mlzmecme u bubamorexa [JOK
i . https://m.edsoo.ru/46afael6
XAMHUYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoaopo, cyinbOuIbI
POBOZIOPOZL, CY b (puA https://m.edso0.ru/7c875999
Kucnopoaconepxaliue coeInHEHUS
52 CepPLI gco6eHHIz)cm CBOMCTB CEpHOI bubmmorexa [OK
ph!- P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[Ipaktuueckas padota Ne 5. Perenue
53 SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME Eubmorexa HOK
" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HaX0XKJACHUE B IPUPOJIC,
crocoObl NOJTy4eHus1, PU3NIECKUE U bubnuoreka [IOK
54 .
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxaliye coeTuHeHUs
55 asoTa pOCO6eHII-IDOCTI/I CBOMCTB a30THOM bubmorexa [IOK
' https://m.edsoo.ru/e2965afe
KUCJIOTEI
b K
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. nomoreka O

https://m.edso0.ru/129f5059
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A3oTHbIe ynoOpeHus

docdop: HAXOKAECHUE B IPUPO/IE,
COcOOBI OTYYEHUs, PUIUIECKUE U

bub6mmoreka [{OK

57
xuMudeckue cBoiictsa. Dochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl docdopa,

58 docdo c(i)neq)mgmne kucnotel. Comu bubmorexa HOK

peosep ' https://m.edso0.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coemuaeHnit. DochopHbIie y1oOpeHMs https://m.edsoo0.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME bubamorexa [JOK

p a https://m.edsoo0.ru/8175ac3f
"Azot u docdop u ux coeauHeHus"
VYrnepoa: HaxoKJIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIEC MOU(PUKALINH; bubnuoreka [IOK
(br3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxcup yraepoga(ll), oxkcu

62 e I:)y;(l\f/)) . (OJ'I)bHa}I KfICHOTa ueé bubmorexa HOK
YRIEpOR > I https://m.edsoo.ru/dba58adf
coJin

bubnuoreka [JOK
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://m.edso0.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI 0T eIfPI)I q)mlxlzefmfe u bubmmorexa [JOK
v o https://m.edso0.ru/143558ab
XMUMHYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHHeBas bubmuoreka [JOK
KHCIO0Ta, CUIIMKATHI https://m.edso00.ru/3170e7bl

66 [IpumeHeHre KpeMHUS U €T0 bubnuorexa [IOK
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coeauHeHuit. CTeKIo, ero nojay4eHue,
BUJIBI CTCKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Perenne 3amay pa3inyHbIX THIIOB bubnmorexa LHOK
P https://m.edsoo0.ru/b624f801
68 Cucremaru3zamus u 0000IIeHNe 3HAHUN bubnuorexa [JOK
o reMe "Hemertauier" https://m.edsoo.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemeramnbr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edso0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LOK
) P https://m.edso0.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METAJJIOB
OO6mume ¢puznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTauioB. [I[puMeHeHHEe METAIIIOB B
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemtenue 3amay pa3inuHbIX THIIOB bubmorexa [IOK
AT p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAN P HAIPSDKESHUN
75 MeTaHJl;)OB Oo61ue cnor::OH651 H(I:J'I eHusd Eubmorexa OK
- o yi https://m.edsoo.ru/94eb377a
METAILIOB
OOmas xapakTepucTuka MmetayuioB |A-
N bubnuoreka [JOK
76 rpymmnsl [lepuoauueckoit cucTeMbl

XUMHUYECKUX AJIeMEHTOB. HaTpuit u

https://m.edsoo.ru/e12c26b3
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KaJIMii: oJTy4eHue, pusnieckue u
XMMUYECKHE CBOMCTBA, IPIMEHEHHE
MPOCTHIX BEIIECTB M UX COCTMHEHHUN

O6mas xapakrepuctuka metayion |HA-
rpynnsl Ileproanyeckoi cucteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bubmmoreka [{OK

77
KaJIbLIUI: TIOJTy4eHue, pusndeckue u https://m.edso0.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHECHUN
78 JKEcTKOCTh BOBI M CIIOCOOBI €& bu6moreka [IOK
YCTpaHEHHS https://m.edsoo.ru/c74bfae9
79 AIOMUHH: TIOJTydeHue, Gu3ndeckue u bubnuotexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOWCTBA OKCHIIA U
80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3aga4u pa3auvHbIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue
bu6mmoreka [IOK
82 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertasibl TJIaBHBIX IOATPYIII
OO1as XxapakTepUCTUKA METaNIOB
83 no6ounbIx noarpynn (b-rpymm) bubnnoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
duznyeckue U XUMHYECKHUe CBOICTBA
. bubnuoreka [IOK
84 XpOMa U €ro COeAMHEHUH, UX

NPHUMCHCHUC

https://m.edsoo.ru/9911bef3
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Baxwueline coelMHEHNs] MapraHiia.

85 [IepMmanranatr Kaiaus, ero buGnuorexa [IOK
P y https://m.eds00.ru/039d69c8
OKHCIIUTEILHEIE CBOMCTBA
dusuyeckue U XUMHUYECKUE CBOMCTBA
86 JKele3a u ero coeanHennil. Ilomyuenue bubnmorexa LHOK
' v https://m.edsoo.ru/1b7f8741
Y MPUMEHEHHUE CIIAaBOB XKeje3a
dusuyeckue U XUMHUECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LHOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U XUMHYECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUH, UX bu6moreka [IOK
puUMeHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[Ipaktrueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metaibl TOOOYHBIX TTOATPYIIT
90 Pemrenue 3amay pa3indHbIX THIIOB bubmorexa LOK
p https://m.edso0.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALMS
91 M3YUYEHHOTO MaTepHaia o TEME bubmiorexa LHOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertaimisl
92 KounTtponbHas pabora no teme bubnunoreka [JOK
"MeTamnsr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKIHUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Poib xuMuu B o0ecrieueHnu
N bubmuoreka [JOK
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA.

Ilonsatue o HAaYYHBIX MCTOIax

https://m.edsoo.ru/080fel1f0
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HUCCICOJOBaHUA BEUICCTB

Hay4unble IpuHIKIIBEI OpraHUu3anyu

95 XUMHUYECKOTO ITPOU3BOJCTBA. 1 bubnuorexa [JOK
[IpombliieHHBIE CIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE

96 OKpYXKaIoIel Cpeibl U €ro 1 bubmmorera [JOK

Py P https://m.edso00.ru/9f11bf51
MTOCIIC/ICTBUS

97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721

98 Xumus . Pojbs xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTtnueckue u napdromepHbie 1 bubmuorexa [JOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOUTEIIbHBIE H KOHCT HOHHBIE 1 Bubmmorexa [JOK

P pyKH https://m.eds00.ru/61e69003
MaTepHuabl
XuMHS B CEIIbCKOM XO3SMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
Cucremaru3zanus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK

102 1

10 TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEPsIEMOro OCHOBHOI1 00pa30BaTe/ILHOM NPOrpaMMBbI CPeHEero oo1ero
TpeOoBaHuUs o0pa3oBaHus

1 Biranenue cucreMol XUMUYECKUX 3HAHUN, KOTOPAst BKIIFOYAET:

OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, HM30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, WOH, MOJIEKyIa,
BaJICHTHOCTb, ANIEKTPOOTPHIIATEIHHOCTb, CTCTICHD OKHCJICHUS,
XAMHUYECKass CBS3b (O- W T-CBA3b, KpaTHBIC CBS3M), THOpUIU3AIMS
aTOMHBIX oOpOWTaneil, KpucTajuiMueckas pemeérka, MoJb, MOJSpHas
Macca, MOJIIPHBIA 00BEM, MOJIApHAs KOHIICHTpAIMs, pPacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAs TPYNIA, paJWuKall, W30MEphI, CTPYKTypHas
11 dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
' TPaHCU30MEpPHsI), TOMOJIOTHYECKUH pSll, TOMOJIOTH, YIJIEBOIOPOJIbI,
KHCJIOPOJ- M a30TCOJEpKAIIUE COCTUHCHHUS, OMOJOTUYECKH aKTHBHBIC
BelecTBa (yrieBOIbl, JKUPBI, OCIKH), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHUS, KPEKUHT, PUPOPMHUHT, THITBI
XUMUYECKUX pEaKIuid (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHJIOTEPMHUUECKUE, PEAKIIMA HOHHOTO OOMEHa, TOMO- M T'€TepPOTCHHBIC,
oOpatumble ¥ HEOOpAaTHUMBIE), PACTBOP, AIEKTPOIHUTHI, HEIJICKTPOIUTHI,
ANIEKTPOIMTUYECKAsT TUCCOIMAIINS, CTCIICHb JAUCCOIUAINH, OKUCIUTEIb,
BOCCTAHOBUTENIb, 3JICKTPOJIU3, CKOPOCTh XHMHYECKOW  PEaKIuH,

XHUMHNUYCCKOC paBHOBeCI/IC)

TEOPUH M 3aKOHBI (TEOpUS XHUMHYECKOTO CTPOCHHUS OPraHUYCCKUX
BeiectB A.M. byrnepoBa, Teopus >IEKTPOIUTHYECKON TUCCOLMAINHY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
1.2 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JICKAIIUE B OCHOBE NMOHUMAHMUS NPUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SBJIECHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

1.3 OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, TUCIICPCHBIX CUCTECMAX

1.4

(akToNOrMYecKue CBEICHHS O CBOWCTBaX, COCTaBe, NOJIYyYCHHH H
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEHIIMX  HEOPraHWYECKUX U
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IG HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 IMPOMU3BOJACTBA (Ha nmpumMepe
IMPOU3BOACTBA CGpHOfI KHUCJIOThI, aMMHaKa, MCETaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aNMOCBA3b N3YYCHHBIX HOHS[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIMUC IIOHATHA IPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMUYECKUX U OPTaHUYECKUX BELIECTB U UX IPEBPALICHUI

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWM C TIOHSITHSIMH W TIPEJICTABICHUSIMH
IPYTUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMUMAaHUS W OOBSICHCHHS

CYITHOCTHU MAaTCPpHUAJIBHOTO €IUHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaUMEHOBAHUS XUMHUYECKHX COEJIMHEHUN MEXIyHapOJIHOTO COr03a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TPUBUAIbHBIE HA3BaHUS
BEIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4eckux |

HCOPraHn4CCKuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHMBOJIMKY JUIsl COCTaBlIieHUS (DOpPMYNT HEOpraHUYeCKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUsA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiuni, HN3MCHCHUIO CTETICHEM  OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

ChopMUpOBaHHOCTh YMEHMS XapaKTE€PHU30BATh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHMUYECKUX NIeEMEHTOB | — 4 nepuonos [lepnoanueckoit cucremsr JI.1.
MeHeneeBa 1 UX BaJIE€HTHBIE BO3MOKHOCTH, UCIOJB3Ys IOHATUSA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU




ChopMupoBaHHOCTH yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpyIIaM

ChopMupoBaHHOCTE yMEHHUS COCTAaBJISATh YPAaBHCHHSI XUMHUYECKHX

peakuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MMOCPpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIuit

7.2

YPaBHEHUS pPEaKUMM pa3IMYHbIX THUIIOB; IIOJHBIE M COKpAIEHHBIE
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSI, IPH KOTOPBIX

3TU peaKUrH UAYT A0 KOHIA

7.3

peakiuii THUAPOIN3a, PEeaKIHni KOMILIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHCHUMOCTH pPEaKIHOHHOM
CIIOCOOHOCTH OpPraHMYECKUX COEIUHEHUIl OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOEHHOCTEH peann3aliy pa3InyHbIX

MEXaHHU3MOB MPOTEKAHUS peakuii

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX peaKIMii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U BaKHEHIIME
CBOMCTBa BEIIECTB, MPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YIIEBOAOPOIbL, TPOCThIE 3(PUPBI, CIUPTHI, (EHOJIBI, aTbACTHAbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(UPHI, KUPBI, YIJIEBOJbI, aMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTh yMEHHUS TPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEAKUUN C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIIWYHH:

10.1

MacCChbI (O6’LéMa, KOJIN4YECCTBaA BCIJ_IGCTBa) MNpoaAyKTa pCakuuun, €Cjinu OJHO
N3 NCXOJHBIX BCHICCTB IaHO B BUAC paCTBOpaA C OHpC,Z[GJ'IéHHOfI MaccoBOM

J0Jiel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXO/1a MPOAYKTa PEaKLUU

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bianenue cucremMoi 3HaHUK O METOJAX HAY4YHOI'O IIO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE [IPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAILHOM MCCIEAO0BAaHUU BEIIECTB M IS
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

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

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHSTH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUIsI SKCHEPUMEHTAIBHON IPOBEPKHU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHUS BO3MOMXHOCTEM WX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMs Uil OOBSICHEHUS M IMPOTHO3ZUPOBAHMS
SIBICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MPHUPOIY; JJs TNPHUHITUSA

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

13

CpopMHpPOBAHHOCTH YMEHHMSI TUIAHUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJYYCHHE M H3YYCHHE CBONCTB HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC PEAKIUU YIJIEBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOICOJCPXKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOCHHEM IPaBHI
Oe3omacHoro  oOpamieHHss ¢ BemecTBaMHM U J1abOpaTOpPHBIM
o0opynoBaHueM; GOpMyYIUPOBATH IETH HCCICOBAHUS; TIPEACTABIATh B
pa3nmuuHON  (opMe pe3yNbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NTOCTOBCPHOCTDH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH LEJCHANPABICHHBIA MOUCK
XUMHUYECKOW MHGOPMAIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeJcTBa MaccoBoil nHdopmaimu, cetb MiuTepHer u
Ipyrue), KpPUTUYECKH AaHaJM3UpOBaTh XUMHUYECKYI0 HH(opMaImio,
nepepabaTbiBaTh €€ M KCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOiIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI  IPOrHO3MPOBATh, AHAJIM3MPOBATH U
OLIEHMBaTh MHGOPMALMIO C MO3ULMH SKOJOIMYEecKoil Oe30macHOCTH
HOCIIEACTBUM OBITOBOM M INPOU3BOJICTBEHHON AEATEIBHOCTU 4YEJIOBEKa,
CBSI3aHHOW C mepepaboOTKOM BemlecTB; CHOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTb  OINACHOCTb  BO3ACHCTBMSI HA  JKHUBBIE  OpPraHU3MBbI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICH IIOKa3aTeNnsl NpeAeabHON
JONMYCTUMOW KOHILIEHTpallMM, W TOSCHATh Ha TMpHUMEpax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEIHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHIM. KJ'IaCCI/I(l)I/IKaLII/IFI XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUSCKUX YPOBHEH aTroMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparmus atoma. BajgeHTHbIE 27I€KTPOHBI

1.2

[lepmognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckui cmbich [lepuognyeckoro 3axkona .M. Menneneesa. [lpuunHbl 1
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB OJJIEMEHTOB M HMX COCIMHEHUW 0
MepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB MPOCTHIX

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

1.3

BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoil cBsi3u (KOBaJIeHTHasl, HOHHAsI, MeTalInyecKasi, BOJOPOIHAs)
1 MEeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEe B3auMoAeCcTBUsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIDHOTO CTpoeHHs. THIMBl KPUCTAUTMUECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTALIUYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knaccudukamwss ~— XMMHUYECKMX — peakIuid B

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

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMudyeckux peaxiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

OOpatumble peakuuud. XuMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuranms. CunpHble U ciaOble QJICKTPOJIUTHI. Cpezla
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micJIo4YHas;d. CreneHb

nucconuannu. Peaknuyu HOHHOTO 0OMEHA

1.10

Iunponus coneii. MonHoe mpousBenenue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd JOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApPHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACBIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelIECTB B cpeaax €

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennil. HomeHnknarypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHUE CBOWCTBA BAKHEHIIMX METAJIOB (HATpUM, KalHil, KaJbIuH,
MarHvii, aJIFOMHHHMA, ITUHK, XpOM, JK€JIe30, MeAb) U HX coeauHeHud. OOImme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKHE CBOWMCTBA BAXXHEUITUX HEMETAUIOB (TaJOr€HOB, CEPHI, a30Ta,
dochopa, yrmepoga W KpeMHHs) HM = HMX  COCOUHEHUH  (OKCHIIOB,

KHCIIOPOICOAEpIKAILUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4YC€CKrUX BCUICCTB, NPHUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHMIeCcKux coequHeHnii. KauecTBeHHbIS

PEaAKIIMK Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOpHUU XUMHUYECKOT'O CTPOCHUA OpPraHu4YeCKUux
coequHenni A.M. BytiepoBa. YTiIepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHOocTh XMMUYECKOW CBsI3U. S- W P-CBsi3M. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yriiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO

cTpoeHus MmoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzoMepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymme.  OpueHTarmoHHble  YHPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o KiaccUPUKAIMM OpPraHUYECKUX BelecTB. HoMeHknaTypa
OpraHMYECKUX COEIMHEHUHN (cucTeMaTHyecKas) M TpUBUAJIbHbIE Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiinea

3.5

Ankanpl. XUMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, ACTUAPHUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOHy‘IeHI/Ie
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOI'O 3aMCIICHUA

3.6

Ankenbl. XMMUYECKHE CBOMCTBA: peakuuu IMpUCOCANHCHUS (FaJIOFeHI/IpOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTaAJIOTCHUPOBAHHC, FI/I,Z[paTaLII/IH), rOpCHUsA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYyUYCHUSA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHUCHOB: pCakiun IMPUCOCANUHCHHA




(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpeHUs U nojaumepusauuu. [lomyuenue

AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIMH IPUCOEAUHEHHUS (TraJOr€HUpPOBaHUE,
TUAPUPOBAHUE, TUIpATALUs, THIPOraJIOT€HUPOBAHUE) KaK CIOCOO MOJy4EHUS
IOJIMMEPOB M APYTHX IIOJIE3HBIX NPOAYKTOB. Peakumm 3amemeHus. l'opeHue
aleTUIeHa KaKk HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHU UIl CBAPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoennHeHuss (TUIpUpOBaHME, TalloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB crtuposia. [lommmepusanus cTupoia.

CriocoOpblI MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Crouptel.  IlpenenbHble  OJHOATOMHBIE  CIHUPTHI. XUMHYECKHME CBOMCTBA!
B3aUMOJICHICTBUE €  HAaTpUeM KaK CIOCOO  YCTAHOBJICHHMS  HalIM4us
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJOPOJAMH  KaK  CHOCO0  MOJy4eHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs eruaparanus. Peakuus ropeHus.
[lonmyuenue »sTaHoNa: peakius OpOXKEHHsI TIIIOKO3bl, THUJpaTalus ATHIIEHA.
OTUJICHITIMKOJIb U TIIMLEPUH KaK MPEACTaBUTENN IPEAEIbHBIX MHOTOATOMHBIX

CIUPTOB

3.11

®denosr. Xumuueckue cBoicTBa (eHoma (peakiuu ¢ HATpUeM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaeruapl. XMMHUYECKHE CBOMCTBA TPEACTbHBIX ANbICTUIOB: THIPUPOBAHUC,
KAa4eCTBEHHBIC pPEAKIUM Ha KapOOHWJIBHYIO Tpynny (peakius «cepeOpsHOro
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomyuenue mpenenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalWs aleTWieHa. AICTOH Kak

MPEACTAaBUTECIIb KETOHOB. OcobenHocTH pE€aKuu OKUCICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEI. XUMHYECKHE CBOMCTBA MMpCACIbHBIX OJIHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcOOEHHOCTH XUMUYECKUX CBOMCTB MypaBLHHOﬁ KHCJIOTHI.
HOJ'Iy‘ICHI/Ie IOpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT. OKHCIICHHC
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, aJIbACTHIOB. Briciiue NpCACIbHbIC U

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Crnoxuble »pupel U kupbl. CrnocoObl TMOJY4YEHUS CIOXKHBIX 3(UPOB.
OOpatuMocTh peakuuu sTepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QHUPOB B
NUIEeBOM M mappoMepHO NpPOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QHUPHI
IJIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOMCTBA >KHUPOB:
THJIPUPOBAHUE, OKHUCIEHUE. [HAponM3, WM OMBUICHHE, >KUPOB Kak CIoco0
MPOMBIIIJIEHHOTO TOJIYY€HHUS! COJIed BBICIINX KapOOHOBBIX KUCIOT. MbLId Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT




3.15

XHWMHUYECKUE CBOMCTBA IJIIOKO3Bl: pEAaKIMM C YYaCTHEM CHHUPTOBBIX U
QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HaUEHHE B KU3HEJEATEILHOCTH Opranu3mMa. Jlucaxapuasl: caxaposa, MalabTo3a.
BoccranaBnuBaromue M HEBOCCTAHABIMBAIOUIME —JUCAaXapuisl. [ umposms
mucaxapunoB. Ilommcaxapuael: kpaxman, riaukoreH. CTpoeHHE MaKpOMOJEKYI
KpaxMasia, TJMKOT€HAa WU Ne/UIo03bl. Du3uyeckne CBOWCTBA Kpaxmanaa U
IeJUTIOI03bl.  XMMHYECKHE CBOMCTBA KpaxMaya: THIpPOJHM3, KadeCTBCHHAsS
peakius ¢ HOA0M. XMMUYECKHE CBOICTBA LEJUIIOJIO3BI: THAPOJIN3, MOIy4eHHE
s3¢upoB uemwnono3pl. IloHsTHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKIIMU C BOJIOH, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH Kak TIPEICTABUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOMCTBA AaHWJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOW, oOkucieHue. [losydeHne aMMHOB QJIKWIMPOBAHHEM aMMHaka U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKHE
coenuHeHusi. OCHOBHBIE AMUHOKHCIOTHI, OOpasytomue Oenku. XUMHYeCKHe
CBOMCTBa OEJIKOB: THUAPOJIH3, JCHATYpAIHs, Ka4eCTBEHHbIC (IIBETHBIC) PEAKIIUH

Ha OenKu

3.18

CtpoeHne u CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOWCTB MOJMMEPOB OT
cTpoeHuss MoJjiekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS] BBICOKOMOJIEKYIISIPHBIX
COCIMHCHUI: peaklny TMOJMMEpU3allii U ToJuKoHaeHcanun. Knaccuduxarus

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanms OpraHUIeCKUX coequHeHui. Permenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKHUX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4C€CKuX COG,Z[I/IHCHI/IIZ

XUMHUS U )KU3Hb

4.1

Xumus B TOBCEAHEBHOW >Ku3HM. I[lpaBmia Oe3zomacHoil pabOThI C €IKHMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

Xumus 1 310poBbe. XUMHS B MEIULIMHE. XUMUSI U CEIbCKOE XO3IUCTBO. XUMUS B
HPOMBIIUIEHHOCTH. XUMHUSl U SHEPreTuKa: NMPUPOAHBIA M MOMYTHHIM HedTIHON
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (IPUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMuA U JKOJIOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana rugpocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMUYeckoro 3arpszHeHus. IIpobiema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrUuu




OO0mue mpencTaBiICHHs] O MPOMBIIUICHHBIX CIOCO0aX TOMYyYCHHS XHUMHUYECKUX

BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u

4.4 uBetHas ~ merayuryprus.  CTekiio M CWIMKaTHas  IPOMBIIUIEHHOCTb.
[Ipompinennass  opranuyeckas  xumus.  CpIpp€  WJI4  OpPraHUyuecKou
POMBINIJICHHOCTH

S HHHPar### Tunbl pacyETHBIX 38129
H#H##Par#H##Pacu€Tpl Macchl BelIeCTBA WM 00BbEMA T'a30B IO U3BECTHOMY

5.1 KOJIMYECTBY BEILIECTBA, MAaCCe HJIM 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB

5.2 ###Par####PacuéTel TEmI0BOrO 3P QeKTa peakuu

5.3 ###Par###PacuéTel 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX

5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB

' peaxiuu, eciii OJJHO U3 BELIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MITH 0OBEMHOM JTOJIM BHIX0/1a TPOTYKTA PEAKIIUU
' OT TEOPETUIECKU BO3ZMOIKHOTO
#H##Par#H#PacuéTe Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,

5.6 €CJIM OJTHO M3 BEIIECTB JIAHO B BUJE pacTBOPA C ONMPEECIEHHON MacCOBOM 10JeH
PacTBOPEHHOTO BEIIECTBA

5.7 #H##Par#H###PacdéThl ¢ UCNOJIb30BAaHUEM TIOHATUI «MacCOBast TOJIS», «MOJIIpHAS

' KOHLIEHTPALUsA», «PAaCTBOPUMOCTE
#H##Par#H#HaxoxaeHre MOJICKYISIpHOU (POPMYITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €M0 COCTAB, WM I10

IPOJIYKTaM CrOpaHHs




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

Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon WU.I'., Cnankos C.A., JIEBkuH
A.H., Akunonepnoe obuectso «M3narensbctBo «IIpocBemienner

Xumus. 10 knacc. Yriuy0sieHHbli ypoBeHb. YueOHuk - ['abpuensu O.C.,
Octpoymos W1.I'., [Tonomapes C.1O.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Xumus. 10-11 knace. [Ipogunbhbiii ypoBeHs. Kuura nns yuurtens. B 2 vactax -
INa6puensn O.C., JIsicoBa I'.I'., BBenenckas A.T'.

Xumus B popmyinax. 8-11 kiaccel. CripaBounbie MmaTepuaisl - Misanos B.I'.,
I'ea O.H.

Xumus. 10-11 knaccsl. Junpaktudeckue marepuainsl - Kopomenko A.C.,
Wpanona P.I"., JTo6potun JI.10.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://chem11-vpr.sdamgia.ru

https://chem-ege.sdamgia.ru

https://resh.edu.ru

https://myschool.edu.ru
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