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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 denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
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 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaluy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKKE IS
OpPOJOJKEHUST O0Oy4YeHUs B OpraHu3alusax IMpodeccruoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xuMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHpPETalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIAraloIIMMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yabTaToB OOYy4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOMTOMYSIBIISIIOTCSCIIEIYIOIIUEBBITONHAEMBIETIPOTPAMMONTIOXUMUHU (D
YHKIIUH:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast pelycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydaroImuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeqielieHie U CTPYKTYpUpOBaHUWE €ro 10 KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMUMHHU IPETYyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIOIICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPeaMeTOB 0a30BOoro u yriayOJEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
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 paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPEAeIEHHBIA TPOdHIH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEbHON MpPOTrpaMMbl CpeaHero o0I1iero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIOCOOOB  JEATENBHOCTH, HMMEIOUIMX MEXKIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHU3aliy COJEpKaHUsl ATUX KypCOB B MpOTrpaMMe IO XHUMHUU 32 OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YrIyOJIEHHOM YpOBHE H3YUCHMs TpeaMmeTra obOecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX
IPOTEKaHUs PEAKUNNA, PACCMATPUBAEMBIX C TOUKH 3PEHUS] XUMUUYECKON KUHETUKHU
U TepMoauHaMuKd. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHHUS YHEPreTUYeCKUX M3MEHEHUN npu €€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX TPOLIECCaX U JIEKTPOJIU3E PacIUIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMHUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHSI I KIACCOB OMPEACIEHHOTO MPOduiIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa NIl KJIACCOB XUMHUKO-(DU3UYeCKOTO mMpoduisi O0JIbIIoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKyJsipHas Teopusi B (DU3UKE), 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
xuMus. B 3TOM cioyyae  mpenocTaBisieTCs  BO3MOXKHOCTh it Oolee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3TOM 3HaHUS O COCTaBE€ M CBOMCTBAaxX IMpPEACTaBHUTENIEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
0OLIIEHAYyYHBIX METOJIOB NTO3HAHHUS U OIbITa TPAKTUYECKOTO MPUMEHEHUS HAYUHbBIX
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
uHbopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[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 XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €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 mpeaCTaBIECHUN: O MaTepuaIbHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTHIECKON M MUINEeBOM 0€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOTO OTHOLICHHSI K CBOEMY 37I0POBBIO U PUPOIHON CPELE;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX 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,  HAJIMOJIEKYJSIDHOM, O  TEPMOAMHAMHUYECKHMX 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 3HAHUW 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 MO3UIINI HKOJOTUUECKON O€30MacHOCTH MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX U TPUOOPETCHHS YMEHUN OPHCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHHM TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

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



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 M BO30YXKIAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTaNe, G- U T-CBSA3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae 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 (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buuabl H30Mepuu: CTPyKTypHas, MPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dynkimonanbHo rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTnyeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIIbHbIE METOAbl H3yYEHHs] BEHIECTB M HUX MPEBPAILICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYEeCKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKME CBOMCTBA aJIKAHOB: PEAKUHUHU 3aMEILICHUs, H30MEpHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omosoruyeckuil psii ajnkeHoB, o6O1ias (opmylia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOT'O CTPOCHUS U XUMHUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJN AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peaklnK Ha TPOUHYIO CBA3b. CIIOCOOBI MOTyUCHHS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMpUMEpPE AaIKUIBHBIX PpPaTUKaoB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsiHBIE ra3pl. HedTh U €€ mpoucxoxieHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY pa3IMYHBIMU KJIaCCaMU yTIIE€BOJOPOJIOB.

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

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0B U rajJOreHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAYy MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CmocoObl TOMyYeHHsS W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILECHHS], B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHbie coeTMHEHUS — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHenusi. OKUCIEHNUE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckue cBoCTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHL. [loHSTHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puznueckue U XUMHUUECKUE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yriaeBojaoB. Kinaccudukamus yrieBoaoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBAECTH IHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMeHenue. [lonncaxapuapl: kpaxmain,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, ModydyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B aJbJIETUJ HA PACKAJIEHHOM MENHOW NIPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
rugpokcugom menu(ll), xuMuyeckre CBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTBI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tco/iep:Kalnue oOpraHndecKue coeJMHeHHUs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA ann(aTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTRBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: TJIMIUH, anaHuH. @Ou3nuecKkue CBOWCTBA aMHUHOKHCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpuponnsle monumepsl. llepBuyHas, BTOpUYHAs M TpPETUYHAA
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peaknuu Ha O€NKH, pelmIeHHWEe OKCICPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

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

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
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 BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUHU OPraHUYECKOW XUMUHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajiu3, CHUHTE3, Kiaccuukaus, HaOIIOJeHWe, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3WYECKUE BEIUYMHBI, €AUHUIBI U3MEPEHUsSl, CKOPOCTb, SHEPTus,
Macca.

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



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

['eorpadus: moae3Hble HCKOMAaeMble, TOTIIIUBO.

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 aaep. XUMHUUYECKHUM 3ieMeHT. 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 KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAUYECKOTO 3aKkoHA U llepmoguueckoil 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 JI.1. Menneneesa.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpartHble cBsi3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

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

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



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. TpUBHUAIIbHBIC
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. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIIUH.
TepMoXuMHYECKUE YPaBHEHUA.

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

O6paTtumble 1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEHUTpajbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBHUTENb. lIpomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUA PA3JTUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lamorensl. Haxoxnenne B MpUpoOE, CMOCOOBI MONMYYCHHS, (PU3NUECKHE U
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3zon. JlabopaTopHble W NPOMBIIUICHHBIE CIOCOOBI TMOTYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnuctass U cepHass KUCIOTBI U uX coyii. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpuMeHeHue azora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuit. PocdopHbie
yI00peHus.

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

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHeHue kpeMHHs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

Ob6mrast xapakrtepuctnka MeTawioB |A-rpynmsr [lepromnyueckoit CUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KalblUW: TONy4YeHHe, (U3UYECKUue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEILECTBA M €ro coeAuHeHWil. AM(pOoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

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

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

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

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepel, gocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
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 IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T u GHochop U UX COCTUHECHUS,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHU3alui XMMUYECKOTO TPOU3BOACTBA. [IpoMbIlIeHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o6ecniedeHnH SHEPTETUUECKONW 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

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

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKkue U MUHEpaIbHbIE YI0OpECHHUS.

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

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MacCcoBOW JOJied pacTBOPEHHOTO BEIECTBA, MAacCOBOM JIOJM H MOJSIPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHn4eckor XxumMuu B 11 Kjacce OCyIIECTBIISICTCS Yepe3 MCIO0JIb30BaHHE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, KiacCU(HKaIMs, NEPUOIUIHOCTh, HAOIIOJCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIIECTBO, TEN0, OOBEM, arperaTHO€ COCTOSHUE BEIECTBa, HJACAIbHBIN Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIILJICHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



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



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

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4JarolmUMHUCS POCCUMCKON TpaXJaHCKOWM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U MO3HABATEIBHBIX 3aJ]lay, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJIEeIUI0
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy/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;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCJEIACTBUMN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TIpaBUJl Oe30MacHOro oOpalleHus ¢ BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YHMOTpPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YyacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajay
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOASAM TPyAa U pe3ysibTaTaM TPYJ0BOM NeATEIbHOCTH;

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

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 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 HEOOXOJMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUN U MPETOTBPAIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKe, CHOCOOHOCTM Y YMEHHS AaKTHUBHO TMPOTUBOCTOATH HJEOJOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAINMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUMU I€JIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlUMA: B €€ T'yMaHUCTUYECKON HAINpaBICHHOCTH W BaXHOM poOJd B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCTEIIHOTO TPY/Ja U IKOJIOTHUECKH KOMGMOPTHON KU3HU KaXKJIOTO YJieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS /IS aHAIN3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
peuieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3linyHbIX chepax npodhecCHOHATbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIPEAMETHBIE) OOIIEHAay4YHbIE MOHATHUS, OTpa)karollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuarouxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJIATHBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIBHOCTH C TOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIaccU(PUKalMU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

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



peaknuu — TPH PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(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 CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB NTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

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 JI0OCTOBEPHOCTD 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 MoOJIeKyJiaX (MHIYKTHUBHBIH U Me30MepHbId 3¢ dekThi, opueHTanThll 1 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,
YCTaHaBJIMBAaTbUX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUS! MOJICKYJIPHBIX 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
MpeJCTaBUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, AlleTHJICH, TOIYOJ, TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWUIIWH, JUBUHWII, U3OIPEH, XJIOPOIMPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. ByrtiepoBa 11 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
QJIKUHOB, apOMAaTHYECKUX YIJI€BOJOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XHMHYECKHX PEaKUUi C UCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KpaTHOCTH U THUINA KOBAJIEHTHOW CBS3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

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

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUSA — HAOIIOICHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITHOCHOBHBIC ONEPAIIUN MBICTUTEIHHON
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBIICHUE TTPUUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUabHOIO EIUWHCTBA MHUPA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKHX PEAKIIUNA C UCIOIb30BaHUEM (PU3MUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEIIECTB, MCIOJIb30BATHIIONYYCHHBIC 3HAHUS JJIS MPUHSITHS TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJAOB PA3JUYHBIX KJIAacCOB U
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh IENb HUCCIEIOBAaHUA, TNPEJACTaBIATh B pa3iuyHoil (opme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBITINICHHOCTH ¥ B OBITY C TOYKH 3PEHUS COOTHOIICHHS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XMMUUYECKYI0 MHPOpMaII0, IepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MUDA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpPHUATIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(PdEeKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUM;  COBPEMCHHBIC
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTCPHBIC MPHU3HAKH IOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTaBlieHUs (GOpMyd BEUIECTB M  YpPaBHEHMH XHMHYECKHX  pEaKIui,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAsS), THUI KPUCTALIMYECKOM PEImIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTETIEHEeW OKHCJICHUS JJIEMEHTOB, OOpPAaTUMOCTH, YYacCTHIO KaTajau3zaTopa u
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«OHEPIreTUYECKHE YPOBHU», «IHEPreTHYCCKHE MOTYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
O00BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3U MEXJYy HEOPraHWYECKHUMH BEIIECTBAMHU C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaklui; peaklnii MOHHOro OOMEHa MyTEM COCTaBICHUS MX IMOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaKIUi C Y4E€TOM HUX DHEPreTUUYECKUX 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,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO TOJYYE€HHUSI CEPHOW KHUCIOTHI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHMM O METOJIaX HAyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSCHEHHS XUMHUYECKUX SIBIICHHH, HMMEIOIIUX MECTO B TNPHUPOJE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ OCO3HAHHOTO MOHMMAaHUS MAaTePUATHLHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEIUIOBOTO 3¢ dekTa
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKkUuu, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PAacTBOpaA C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  JKCIepUMEHT  (MpOBENEHHWE  peakIWii  MOHHOTO  OOMeHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3adad 1o Temam «Mertamisy U «Hemeramis») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoi (QopMe pe3ylbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OLICHUBATHUX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUJIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 30POBBS, OKPYKAIOLIECH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(MOpMaINIO, TiepepadaThiBaThe€ W UCIOIb30BaTHB
COOTBETCTBUH C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB 1 (undgpossbie)
n/ Beer KonTpoabHubiepadoT IIpakTnyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpecypC
11 0 bl bl
bl
Paszpnen 1.Teopernyeckue 0CHOBBI OPraHUYeCKON XMMHUH
[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopust CTpOCHHS OPraHUIECKHX 8 0 0 brbmmorexa [OK
' p pv p https://m.edso0.ru/d69df650
coenuHenuit A. M. byrneposa
Hroromnopaszneny 8
Pa3znen2.YrieBoaopoanbl
51 [IpenenbHBICYTIIEBOIOPOIBI — 5 0 0 bubnuoreka [IOK
' QJIKaHBI, IUKJIOAJIKAHBI https://m.edso0.ru/d69df650
HenpenenbHbie yrieBo10POIb: bubnuoreka [IOK
2.2 14 0 1
aJIKCHBI, aJIKaJIUCHBI, aJJKUHBI https://m.edso0.ru/d69df650
53 ApOMaTHYECKUEYTIIEBOI0POIbI 8 0 0 bubnuoreka [JOK
' (apennr) https://m.eds00.ru/d69df650
24 IIpupoaHbie HCTOYHUKH 4 0 0 bubnnoreka [JOK
' yIIEBOJOPOIOB U UX MepepaboTka https://m.edso0.ru/d69df650
["anoreHnpon3BOIHBIECYTIIEBOIOPOIO bubnuoreka [JOK
2.5 4 1 0
B https://m.edso0.ru/d69df650
Hroronopazneny 35
Pasznen3.KuciaopoacoaepxamueopraHudeckuecoeIMHEeHUs
3.1 Cruptsl. DeHon 11 0 1 bubnuoreka [IOK



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
https://m.edsoo.ru/d69df650

https://m.eds00.ru/d69df650
KapOoHunbHBIE COSTUHEHMS:
3.2 aJbJACTu/Ibl M KeTOHBI. KapOOHOBEIE 21 bubmorexa HOK
' - b https://m.eds00.ru/d69df650
kucinoTel. CroxkHbie 23gupsl. JKupsi
bu6mmoreka [{OK
33 YraeBo o https://m.eds00.ru/d69df650
Uroronopazneny 41
Pasnend.A3orcoaep:xkanmeopranniecKuecoe uHeHust
bubmmoreka [{OK
4.1 A LA .b 12
MITHBL AMIHOKHCIOTEL HEH https://m.eds00.ru/d69df650
Uroromopazneny 12
PasnenS.BbicokoMolIeKyIsIpHbIECOEIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKynspHBIECOC TUHEHUS 6 httos://m.edsoo.ru/d69df650
Hroronopazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
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11 KVIACC

KoanuecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TeMIPOrpaMMbI Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
Paznenl.TeopeTuueckueoCHOBBIXUMHH
Crpoenue aToMa.
Ilepnonuueckuil 3aK0H U
1.1 HepnoﬂnquKaa cucTeMa 9 0 0 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd5724
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 11 1 0 bubmuorexa [JOK
' MHOrooGpa31eBenecTs https://m.edso0.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
HMMITHECKIEPCAKILIH https://m.edsoo.ru/2dd57f24
Hroronopazneny 39
Pa3znen2.Heoprannuyeckasixumusi
bu6mmoreka [JOK
2.1 Hemeranet 31 1 3 https://m.edsoo.ru/2dd5724
bu6mmoreka [JOK
2.2 M 23 1 2
CTabt https://m.edsoo.ru/2dd57f24
Uroronopazneny 54
Pa3zpen3.Xumus u :KU3Hb
31 Metoapl TO3HAHUS B XUMHH. 9 0 0 bu6mmoreka [JOK
' XUMHS U )KU3HB https://m.edsoo.ru/2dd5724
Hroromnopazneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosnuyectBouacos
DJleKTPOHHBbIeNN(PPOBBICOOPA30BATEBH
o/ Temaypoxa Bce Kourposbubiepa | IIpakTHyeckuepa Blepecypebl
I ro 00TBI 00ThbI
[Ipeamer u 3HaueHue
OpraHNYeCKON XHUMUH, 1 0 0 bubnuoreka [JOK
Mpe/ICTaBIeHHe 0 MHOr000pa3uu https://m.eds00.ru/3686e6f5
OPraHN4YeCKUX COCTMHEHUHN
DEeKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
123éiknéiﬂoec00T0ﬂHHﬂ) 1 0 0 bubmorexa OK
https://m.edsoo.ru/Oce6fd4c
BaneHTHBIEBO3ZMOKHOCTHATOMAYTT
epoa
XuMHYecKas CBSI3b B OPraHUYeCKUX
coeqUHEHUIX. MexXaHUu3MEI 1 0 0 bu6moreka [IOK
00pa3zoBaHus KOBAJICHTHOM CBSI3H, https://m.edsoo.ru/8d39f5c8
CrocoObl pa3pbiBa cBs3eH
Teopust cTpoeHUsI OPraHUYECKUX 1 0 0 bubnuoreka [IOK
coenuHenuit A. M. byrieposa https://m.edsoo.ru/9e595chb8
Buner uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 0 0 bubnuorexa [JOK
3pPEeKTs B MOJIEKYIIax https://m.edsoo.ru/b0e61661
OpPraHMYECKUX COEAUHEHUN
IIpencraBnenue o kiaccupuKauu 1 0 0 bubnuorexa [IOK
U CHCTEeMaTH4YecKas HOMEHKIIaTypa https://m.edsoo.ru/c212dd21
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(IUPAC) opranruecKmx BEIIECTB

Knaccugukamnus peaxmuii B

bubnuoreka [IOK

;
OpraHNYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa
8 CucreMaru3anus 1 0000IIeHNE bu6mmoreka [{OK
3HAHUH 110 TEMe https://m.edsoo.ru/87a37cab
AJNKaHBI: TOMOJIOTHYECKHUN psiL,
oOmas ¢hopMyiia, HOMEHKIIATypa U
9 H30ME i)s[pan};KT OHHOE U & bubmmorera [TOK
pH, p https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT
10 DOu3nvecKrue U XMMUYECKHE bu6moreka [IOK
CBOIICTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue aikaHOB B IPUPO/IE.
11 Cr1ocoOBI MOJIyUEeHUS U bubmmorexa OK
v https://m.edso00.ru/259b0a5b
MIPUMEHEHHE aJTKAHOB
[uxnoankansl: odmas Gopmyina,
HOMEHKJIaTypa U U30MEPHS,
12 0COOEHHOCTH CTPOEHUS U bubmmorexa [TOK
pv https://m.edso0.ru/156730d2
XUMHYECKUX CBOMCTB, CIIOCOOBI
MOJTYy4YCHUS U IPUMEHEHNE
Pemenune pacu€tHbix 3a1a4 Ha
ompeeNieHue MOJIEKYIIpHOU
OPMYJIBI OPTraHUYECKOTO
13 g)euliegTBa ni MAaCCOBBIM JIOJISIM Eubmorexa HOK
https://m.edsoo.ru/bf84d8eb
ATOMOB DJIEMEHTOB, BXOIAIIHNX B
ero cocrtas. CucremMaTu3anus u
00001IEHNE3HAHUIIIOTEME
. bubnuoreka IIOK
14 AJKEHBI: TOMOJIOTUYECKUM psI, 1

https://m.edsoo.ru/273b0ale
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obmras ¢popmysa, HOMEHKIATYpa,
JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue Mosekyn. CTpykTypHas U
[UC-TPAHC-U30MEPHIATIKEHOB

duznyeckre 1 XUMHUYIECKHE

bu6mmoreka [IOK

15 CBOHCTEA ATKCHOB. https://m.edsoo.ru/21069ccd
[IpaBumoMapkoBHHKOBA

16 CriocoObl MoTy4eHus U bubnuotexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTueckas padora Ne 1 o teme

17 "[lomyuenune sTHUIIEHA U U3yYEHUE bubamorera LOK

N https://m.edso00.ru/0941eed8
€ro CBOICTB
Pemenue pacu€THbIx 3a/1a4 Ha

18 OTIpEAECIICHUE MOJIEKYISIPHOM bubnuoreka [JOK
(hopMyIIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
ANKaaMeHbI: CONPsHKEHHBIE,

19 W30JIMPOBAHHBIE, bubnuorexa [JOK
KyMyn#upoBaHHble. OCOOCHHOCTH https://m.edso00.ru/04298c0a
AJIEKTPOHHOTO CTPOSHUS

20 XHUMHUYECKUECBOMCTBACOMPSHKEHHBI bubnuorexa [JOK
XITUEHOB https://m.edsoo.ru/e561253d

21 CrniocoObl nostyyeHust u bubnuorexa [IOK
MPUMEHEHUE AJIKaJUEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHM P,

29 obmras ¢popmysa, HOMEHKIATYpa, bubnmoreka [JOK

QJICKTPOHHOC U ITPOCTPAHCTBCHHOC
CTPOCHUC MOJICKYII, (bI/I3I/I‘leCI(I/Ie

https://m.edsoo.ru/68b6cc4c
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CBOICTBA

23 XUMHUYECKUECBOWCTBAAIKHOB butamorexa LOK
https://m.edso0.ru/23493a93
24 KauecTBenHnsle peakuuu Ha bubnuorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl MoTy4eHus U bubnuotexa [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3amgay: pacy€rsl 1o bubnuoteka [JOK
YPABHEHUIO XUMHUYECKON PEaKIINH https://m.edsoo.ru/5db8e526
97 CucrteMmatu3anusa 1 0000IIeHne
3HaHUH 10 TeMe
ApeHBbI: TOMOJIOTHYECKUH DS,
oOmas ¢hopMyiia, HOMEHKIIATYpa.
28 SHGKTp((i))HEOgI " HpOCTpaHCTB};II){HOG bubmorexa [IOK
https://m.edsoo.ru/a92a7094
CTPOCHHE MOJIEKYJ O€H30J1a 1
TOJIyoJia, uX (PU3NYECKUE CBOMCTBA
29 XHUMHUYECKUE CBOMCTBA apEHOB: bubnuoreka [JOK
peaKuu 3aMeIeHUs https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apEHOB:
30 peaKIy IPUCOSTUHEHUS, bubmnorexa [IOK
https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB O€H3071a
31 Oco0eHHOCTUXUMHUYECKUXCBOMCTBC bubnuorexa [JOK
THpOJIA https://m.edso0.ru/d5018a54
Pemenune pacu€tHbix 3a1a4 Ha
39 OTIpe/IeJICHUE MOJIEKYIISIPHOU bubnmoreka [JOK
(bopMyIbl OPraHUYECKOTO https://m.edso0.ru/53461a2c
BeIllECTBA
33 Crnioco6bl nostyueHust u bubnuorexa [IOK



https://m.edsoo.ru/23493a93
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IIPUMEHEHHUE aPEHOB

https://m.edsoo.ru/6f717d09

34

['enernueckas CBsA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOJOPOJIOB

35

Pacuétel no ypaBHEHUAM
XUMHUUYECKUX PEAKIIUH.
Cucrematu3anusa 1 00001IeHne
3HAHUH 110 TeMe

36

[Ipuponnsii ras. IlonmytHeie
He(TAHBIE ra3bl

37

KameHnHBIi1 yroJyib 1 IpoIyKThI €r0
nepepadboTKu

bu6moreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOw1 €€ mepepaboTKu.

[TpuMeHeHHenpoAyKTOBIIEPEpadbOT
KuHEPTH

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

39

I'eHeTn4eckas CBSI3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB

40

FaJ'IOFeHOHpOI/ISBOI[HI)Ie
YIJII€EBOAOPO OB DJICKTPOHHOE
CTPOCHHC,; pCAaKIINH 3aMCIICHUA
rajorctHa

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

41

JeicTBue menoueii Ha
rajoreHIpPOU3BOIHbIE.
BzaumoaeiicTBue
JINTaJI0reHaJKaHOB C MarHUEM U
IIUHKOM

42

CucreMaruzanus u 00001eHue

bu6mmoreka [JOK
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3HAHUM MO pa3feiry
"YrneBongoposr”

https://m.edsoo0.ru/20e89f22

KonTtposnsHas pabota o Teme

bu6mmoreka [IOK

43 "VYrneBogoposr" https://m.edso0.ru/95c9e298
[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECCKHH PsJ,

44 obmas Gopmyna, CTpoeHue bubnuoteka [JOK
MOJIEKYJI, U30MEPH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiiaccuukanus,
¢uznyeckue cBoicTBa
XUMHUYECKUE CBOMCTBA

45 MPEeACTbHBIX OTHOATOMHBIX bubmmorexa LOK

https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl oTy4eHHS U
46 MIPUMEHEHHE OJHOATOMHBIX bubmmorexa LOK
https://m.edso0.ru/484100000000000
CIUPTOB
[Ipocteie 3¢upbl: HOMEHKIATYypa U

47 M30MepHsi, 0COOCHHOCTH bubnuorexa [JOK
(HUBUYECKUX U XUMHUYECKHUX https://m.edsoo.ru/c2c788b2
CBOICTB
MHoroaToMHbIE€ CITUPTHI:

48 STHJICHTJIUKOJIb U TJIULEPUH, UX bubnuoreka [JOK
(hbU3UYECKUE U XUMHYECCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoObl nostyyeHust u

49 MIPUMEHEHHE MHOTOATOMHBIX Bubmmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
50 @DeHOII: CTPOEHNE MOJIEKYJIBI, bubmorexa LIOK

https://m.edsoo.ru/2ce726f8
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¢u3nvecKkrue CBOKUCTBA.

TokcuaHoCThPEeHOTA
. bubnuoreka [JOK

>1 XumrieckuecpolicTsagenona https://m.edso0.ru/037ca5f9

59 CriocoObI MMoTydeHust U bubmmoreka [JOK
IpuMeHeHue (eHoia https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2.

53 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3amay o teme "CriupTel U https://m.edsoo.ru/fd0Oced09
dhenomnsr"

54 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HaHUH 10 TeMe https://m.edso0.ru/1810ch9b
AJBJIETHIBI M KETOHBI:

AIIEKTPOHHOE CTPOEHHUE

55 KapOOHWILHOM TPYIITIHI; bubnuoreka [JOK
TOMOJIOTUYECKHE PSJIBI, 00IIIas https://m.edsoo.ru/b139beaa
dbopmyna, nuzomepus u
HOMEHKJIaTypa

56 AJNBACTHU]IBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
CBOICTBA; peaKIuy MPUCOCTUHEHUS https://m.edso0.ru/c887425c
Peakuuu oxucieHus u

57 KaueCTBCHHBIC PEAKIINH bubmmorexa [JOK

https://m.edsoo.ru/a393baa9
aJIbJICTUJIOB U KETOHOB

58 Crnioco0bl nostyyeHust albJeruI0B U bubnuorexa [IOK
KETOHOB https://m.edsoo0.ru/520d1c51
OAHOOCHOBHEBIE TpeieTbHBIC Bu6morexa [IOK

59 KapOOHOBBIE KUCIIOTHI,

0COOEHHOCTH CTPOEHMSI UX

https://m.edsoo.ru/fecOb113
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MOJICKYIT

N3omepust 1 HOMEHKIIATypa

bu6mmoreka [IOK

60 KapOOHOBBIX KHCjIOT’ = https://m.edso0.ru/700cc87b
(du3nyecKue CBOMCTBA
XHUMHUYECKUE CBOMCTBA

61 MIPEICTBHBIX OJJHOOCHOBHBIX bubamorexa [OK

https://m.edso0.ru/40e6e0e9

KapOOHOBBIX KUCIIOT
Oco6eHHOCTH CBOMCTB

62 MYpPaBbUHOMN KHCJIOTHI. bubnuorexa [JOK
MHuoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOWCTB:
HEMPEIeTbHBIX U aPOMATHICCKUX

63 KapOOHOBBIX, JUKAPOOHOBHIX, bubnuoreka [JOK
TUAPOKCUKAPOOHOBBIX KUCIIOT. https://m.eds00.ru/83a08773
[IpencraBUTENUBBICHINXKAPOOHOBBI
XKHCIIOT

64 [TonsiTue 0 MPOU3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d

65 CriocoObl MoJTy4eHHS U bubnuorexa [JOK
MIPUMEHEHHE KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065c9d
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN

66 psia, obmas hopMyna, H3oMepus U bubmmorexa [JOK

https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 dOu3nUeCcKre U XUMUYECKHE bu6mmoreka [JOK
cBoiicTBa 3¢pupoB https://m.edsoo.ru/ad6b94b2

68 Pemenue pacu€rHbix 3a1ay: 1o

YPaBHEHUIO XUMHUYECKOHN PEaKIINH,
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Ha OIIPENEIICHUE MOJIEKYIISIPHON
(hOpMyITBI OPTaHUIECKOTO
BEIllECTBA

[Tpaktuyeckas padora Ne 3.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [{OK

69 3amau o teme "KapOoHoBbie https://m.edso0.ru/486671fb
KUCIOTHI. Clox)HbIeAPUPH"

70 XKupsl: ctpoenue, pusnueckue u bubnuorexa [JOK
XMUMHUYECKHE CBOMCTBA (TUIPOJIU3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJEpKAIIUX OCTATKH bubnuorexa [JOK
HEIPEAEIbHBIX )KUPHBIX KUCIOT. https://m.edso0.ru/b0331922
Kups1 B npupone
Mp11a KaKk COJIA BBICILIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe

72 nericteue. [lorsarue o bubmmorexa LOK

https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIUX
cpeactBax (CMC)
I'enernyeckas cBs3b

73 YIJIEBOJIOPOJIOB U bubnuoreka [JOK
KHUCJIOPOJICOAEPKAIX https://m.edso0.ru/56790c96
OpPraHMYECKUX BEIIECTB

74 Pacué€rsl no ypaBHEeHUAM
XUMHYECKUX peaKlun

75 Cucremaru3anus u 00001ICHIE bubmuoreka [JOK
3HaHUH 110 TeMeE https://m.edsoo.ru/f8eaf2eb

76 OO1as XxapakTepuCTUKa YriIeBOI0B bubnmoreka [JOK

n KJ'IaCCI/I(I)I/IKaI_[I/IH YIJI€eBOJAOB

https://m.edsoo.ru/7a9693al
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(MOHO-, M- U TTOJIKCaXapHUbl)

MoHocaxapuasl: Gpu3nuecKue

bubnuoreka [IOK

" CBOIMCTBA U HAXOXJEHUE B IPUPO/JIE https://m.edsoo.ru/b4bdda2d
[IpuMeHeHue riroKo3sl, e€
78 3HAYEHHE B )KU3HEIACATEIHHOCTH bubmorexa HOK
https://m.edsoo.ru/5e61122d
opraHuszma
Hcaxapuibl: caxapo3a, MaJlbTo3a
79 fHaKTOI;a. HaxoaneHHe B TIPHPO/JIC brbmmorexa [OK
https://m.edsoo.ru/eb0384e7
Y IPUMEHEHHUE JMCaXapuIOB
[Tonucaxapuael: cTpoeHue
80 MaKpOMOJIEKY, PU3NYECKHE U bubnuoreka [JOK
XUMHUYECKIE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMCHCHHE
81 [ToHATHEOONCKYCCTBEHHBIXBOJIOKH bubnuoreka [IOK
ax https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha
82 OTpeEICHUE JIOJIM BhIX0/1a bubnuoreka [JOK
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
83 CucreMaru3anus 1 0000IIeHNE bubnuoreka [JOK
3HaHUM 1O pazzieny https://m.edsoo.ru/08d4364c
KounTpombHas pabora no Teme
84 "Kucnopoacoaepxamine bubmorexa [IOK
Y https://m.eds00.ru/42c6678e
OpraHUYECKUe COCIMHEHUS
AMUHBIL: K1accu(UKaIlns, CTPOSHUE
85 MoJIeKyJ1, oomas popmyia, bubnuoreka [IOK

M30MepUsl, HOMEHKJIaTypa 1
(buznueckue cBocTBa

https://m.edsoo.ru/efa7e6ca
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XuMuueckuecBoncTBaapaTnaeck

bubmuoreka [IOK

86 WXaMHUHOB https://m.edsoo.ru/1bc5cf80
AHUIIVH: CTPOCHME AHWINHA,
87 OCOOCHHOCTH XUMUYCCKIX CBOMCTB bubamorexa [OK
https://m.edsoo0.ru/39cd21f1
aHWINHA
CriocoObI MMoTydeHust U
88 MIpUMEHEHHE a}J,'IqI/I(l)aTI/IIIeCKI/IX bubmrotexa LIOK
https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa 1
89 nzomepusl, pusndeckue CBONCTBa. bubnuoreka [JOK
OTtnenbHBIEIPEACTABUTENH O https://m.edso0.ru/d1773e80
AMUHOKHCIIOT
XuMHYECKHE CBOMCTBA
90 AMHHOKHCIIOT, UX OMOJIOTHYCCKOE bubnuorexa [JOK
3Ha4YeHHE aMUHOKUCIOT. CUHTE3 U https://m.edsoo.ru/77df705a
TUAPOJIU3IICTITHIOB
01 benku kak npupoIHbIE TOJTUMEPHI; bubnuoreka [JOK
CTPYKTYPBI OCITKOB https://m.edso0.ru/429e9899
. bu6mmoreka [JOK
92 XHUMHUYECKUECBONWCTBAOCTKOB https://m. eds00.ru/6237306d
AzoTcoaepKalime
03 TeTEPOLUKIMYECKIE COCTUHCHHUS. bubmuoreka [JOK
HyknenHoBbIE KHCIIOTBI: COCTaB, https://m.edso0.ru/521d1431
CTPOCHHE U OMOJIOTHYECKAs POJIb
[IpakTiueckas pabota Ne 4.
94 Pemrenne skcnepruMeHTAIBHBIX bubnmoreka [JOK

3a1a4 o teme "A3oTcoaepKaiiue
OpraHMYecKue coequHeHus"

https://m.edsoo.ru/8e3c02d1
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[Tpaktuyeckas padora Ne 5.
Pemrenne skcniepruMeHTAIBHBIX

bubnuoreka [IOK

% 3amay o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHUYECKUX COCTMHEHUM"
KoHnTpompHas paboTa 1o Teme
96 "A3O’II‘)COII€p)K;HII/IC OpraHUYeCKHe bubamorexa [OK
| https://m.edsoo.ru/ce561bc7
COCTMHECHUS
OcHOBHBIE IOHATHUSI XUMUHT
BBICOKOMOJICKYJISIPHBIX
97 COCIMHEHUH M METOJIbI X CHHTE3a brbamorexa [OK
https://m.edsoo.ru/7aa63ebd
—T0JIMMEpHU3aIHs U
TTOJIMKOHACHCAITUS

98 IInacTmaccel. YTunauzanus u bu6mmoreka [IOK
nepepaboTKa IIacTUKa https://m.edsoo0.ru/82242e0f

99 DJ1lacTOMEpPHI: HATypaJbHbINA bubnuoreka [IOK
CUHTETHYECKHE Kayuyku. Pe3nna https://m.edso0.ru/246103ec
Bosiokna: HaTypanbHbIE,

100 HUCKYCCTBEHHBIE, CHHTETHYECKHUE. bubnuorexa [JOK
[TonumMepsl crieruanbHOTO https://m.eds00.ru/5963a601
Ha3HAYCHUS
[TpakTrueckas pabota Ne 6.

101 Pemenue skcnepuMeHTanbHbIX bubnuoreka [JOK
3a1ad4 1o teme "Pacrno3naBanue https://m.edsoo.ru/3aebd77a
IJ1aCTMacc U BOJIOKOH"

O06o001eHne u cucTeMaTu3amus
102 | MSYHEHHOTO MaTepuaa o Teme bubnuoreka [IOK

"BbICOKOMOJIEKYIISIPHBIE
coenuHeHus"

https://m.edsoo.ru/6a22b1e8
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

Ne KoanuectBouacon
DJleKTpoHHbIeU(POBbICOOPa3OBAT
o/ Temaypoka Bce | KonTpoJbHbIe IIpakTuyeckue elbHbIEPECYPCHI
I ro padoTsbI padoThI
Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 0 0 bubmmoreka [{OK
anemMeHT. M3oTomnsl https://m.edsoo0.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, bubnuorexa [JOK
1 0 0
KBaHTOBBIE YnCIIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMudeckux 31eMeHTOB (S- 1 0 0 bubnuorexa [JOK
, p-, d-, f-a;memenThI) https://m.edso0.ru/61294af9
Pacnpenenenue 3neKTpOHOB 1O ATOMHBIM 1 0 0 bubnuotexa [JOK
opOuTamsIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpALIUA AaTOMOB
SHGMGII:TOB B OCHoilODZI:/I §036y}I<I[éHHOM 1 0 0 bubmmorexa IOK
https://m.edso0.ru/8149e846
COCTOSTHUM
DNEeKTPOHHBICKOH(UTYPAITUUHOHOB. 1 0 0 bubnuoreka [JOK
DIIEKTPOOTPULIATEIHLHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3akoH u [lepuoandeckas
CHCTeMa XUMHYECKHX deMeHTOB /. U. 1 0 0 bubmuoreka [JOK
MenneneeBa, CBsI3b C COBPEMEHHOM Teopuei https://m.eds00.ru/16957c01
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XMUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 0 0 bubnunoreka [JOK
IIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIaM U https://m.edsoo.ru/f8468927
epuoaam
Cucremaru3anus 1 0000IICHUE 3HAHUHA 110 1 0 0 bubmuoreka [JOK



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

TEMC

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

Buabsl xuMmuueckou cBI3U. MexaHnu3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

bu6mmoreka [IOK

10 BonopoaHascBszb. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHBIEB3aUMOACHCTBUS
BasieHTHOCTD 1 BaJIeHTHBIE BO3MOKHOCTH

11 aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpbI brbmmorexa [OK

https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIJIEKCHBIX bu6mmoreka [{OK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa moJiekynsspHOTO U

13 HEMOJIEKYJIIPHOTO CTpOeHMs. THIIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB

14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBnenue 0 KOJJIOUAHBIX PACTBOpPaAx https://m.edsoo.ru/da2c70e4
WcTuHHbIE pacTBOPHI: HACHIIICHHBIE U

15 HEHACHIIIICHHBIE, PACTBOPUMOCTbD. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatst

16 CriocoObIBBIpaKECHUSKOHIICHTPAITUHPACTBOP bubmuoreka [JOK
OB https://m.edsoo.ru/328e653a
Pemenue 3aa4 ¢ UCmoyib30BaHUEM MOHITHN

17 ""MaccoBasi 10Ji paCTBOPEHHOTO BellecTra', bubmorexa [IOK
" | https://m.edsoo.ru/785e0ab4

MOJISIpHAsi KOHIICHTPAIUs

18 Knaccudukarus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHne 3HaHU) TI0 bubnmoreka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonTtponsHas padora no temam "CrpoeHue
aroMa. [lepronueckuii 3aKOH U

bu6mmoreka [IOK

20 [Tepromuyueckasi cucTeMa XUMHUYSCKUX
P " on https://m.edsoo.ru/70a60aa4
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3uenemniecTs”
Krnaccudukarus XuMHYECKUX peakiui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
21 3aK0H coXpaHEeHHUs MAcChl BEIIECTB; 3aKOH bubmmorexa [TOK
P ’ https://m.edsoo.ru/6335cdd2
COXPAHEHUS U TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKUAX PEAKIIHSIX
29 TenoBbie 3¢ eKTh XUMUUECKUX PEAKIIHIA. bubnuoreka [IOK
TepmoxuMuueckne ypaBHEHUs https://m.edsoo.ru/d1db86da
23 Beruucnenus mo ypaBHeHHUSIM XUMHYECKHUX bubnuoreka [IOK
peaKkuuii 1 TEPMOXUMHUYECKUM YPABHEHUSIM https://m.edso0.ru/87b13954
CKOpOCTh XMMUYECKOH peakinu, eé
24 3aBUCHMOCTD OT Pa3JINYHBIX (PAKTOPOB.
Karanu3 u karaiu3atopsl
25 ['oMoreHHbI€ ¥ reTeporeHHbIEPEaKIIuT
[IpakTrueckas padota Ne 1 o Teme
" bubmuoreka [JOK
26 Brusiaue pa3nuaHbIx GakTopoB HA
. | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOW peaKuu
97 OO6paTtumbie U HEOOpAaTUMBIE PEaKIIUH. bubnunoreka [JOK
XUMHUYECKOE paBHOBECHUE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
28 "BausiHue pa3nu4HbIX (GaKTOpPOB Ha Bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMUYECKOTO PaBHOBECHUS
29 DIEeKTPONUTHYECKAs! JUCCOLIMALIMSL. bubnmoreka [JOK

CunbHEIC U cIa0bIe SJICKTPOJINTHI.

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

Honnoe npoussenenue Boasl. Cpena

30 BOJTHBIX PaCTBOPOB. bubamorexa [OK
. https://m.edsoo.ru/3966ca89
Bonoponusritnokasarens (pH) pactBopa
31 I'mpponus coseit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax dJIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[Tpaktuueckas padota Ne 3 o Teme
32 ")I()HMquCKHe lfeaKHI/II/I B pacTBOpax bubmmorexa LIOK
. https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC
33 peakmu. BakHeHIIne OKUCIUTENN U Bubnuorexa LTOK
https://m.eds00.ru/56226060
BOCCTaHOBUTEIHU
34 MeTton 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubnuorexa [JOK
OanmaHca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuoreka [JOK
BEILIECTB https://m.edso0.ru/93fb97d2
36 PemennesagaupazinyHbIXTUIIOB bubmorexa HOK
https://m.edsoo0.ru/5a859d16
37 PemennesanaupazinyHbIXTUIIOB bubmiorexa LHOK
https://m.edsoo.ru/5afa265d
38 CucremaTu3anus 1 00001IeHne 3HaHUN IO bubnunoreka [JOK
Teme "XuMHYecKue peakiuun" https://m.edsoo.ru/c161eb85
39 KontponbHas padoTa o Teme "XuMuueckue bubnunoreka [JOK
peakuun" https://m.edso0.ru/a8a0a930
[Tonmoxenue HemeraoB B [lepuoauueckoit
40 cUCTEME XUMUYECKUX 31eMeHToB /[, U. bubnmoreka [JOK

MeHpeneeBa u 0COOCHHOCTHU CTPOCHUSA UX
aToMOB. OU3NYECKUECBOMCTBAHEMETAIIIIOB

https://m.edsoo.ru/8ca2dcad
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41 Annotponusi HeMeTauIoB (Ha IpuUMepe bubnuorexa [JOK
KHCIIOpoAa, cepsl, pocopa u yrieposa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nonyuenue, pusznueckue u bubnuorexa [JOK
XUMUYECKUE CBOUCTBA. [ 'mapu b https://m.edso0.ru/0aa8f613
l"anmoreHsl: HAXOXKICHHUE B IIPHPO/IL,
43 CTOocOOBI OTYYEHUs, PUIUIECKUE U bubamorexa [OK
yi o https://m.edsoo.ru/4e223795
XHUMHYECKUE CBOMCTBA
l'anorenoBomopoasl. Baxunenmue
44 KHCJIOPOJICOACPIKAITIE COCTUHEHUS bubmorexa HOK
p p g https://m.edso0.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbI€ U TPOMBIIIICHHBIE CTIOCOOBI
45 MOJTy4eHUS TaIoreHoB. [IpuMmenenmne Bubnmorexa [IOK
yi P . https://m.edsoo.ru/6971aca4
TaJIOTCHOB U MX COCTUHCHUIMA
[Tpaktruueckast padota Ne 4. Perenue
46 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME Bu6mmorexa [IOK
" P " A https://m.edsoo.ru/8b26fecd
l"anorensr
Kucnopon: naboparopusie u
47 MIPOMBIIIJICHHBIE CITIOCOOBI TTOJTYYCHHUSI, bubnuoreka [JOK
(bu3uveckue u XumMuieckue ceorcrna. O30H. https://m.edsoo.ru/c8abc36a
[IpumeHeHneKncIopoaa U 030Ha
bubmuoreka [JOK
48 OKcupl ¥ IEPOKCUIBI
A P A https://m.edsoo.ru/5c8816a0
49 PemennesagaupazinyHbIXTUIIOB bubmorexa HOK
AP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI
50 HOJI; CHUS (bml/lqecmfe IF/)I XMUMHYECKHE Bubmmorexa LIOK
zlq ’ https://m.edsoo.ru/46afael6
CBOICTBa
51 CepoBoniopon, cyabhu bl bubnuorexa [IOK
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https://m.edsoo.ru/7c875999

Kucnopoacoaepxaiye cCoeIMHEHUS CEPBL.

bubmuoreka [IOK

52
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI https://m.edso0.ru/8cfa2548
[Ipaktuyeckas padora Ne 5. Pemenue
53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u bubmorexa LHOK
.. P " P https://m.edsoo.ru/0afb05e4
e€ CoeTMHCHMS
A30T: HaX0XKJICHUE B TIPUPOJIE, CIIOCOOBI
o4 MoJIyuyeHus, GU3NYECKUE U XUMUYECKHE bubmmorexa [OK
YIS https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHUAK, HUTPH/IBI
55 Kucnopoconepxamnime coeqMHEHNS a30Ta. bu6moreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHne a30Ta U €ro COeAMHEHUMN. bu6moreka [IOK
A30THBICY100peHus https://m.edso0.ru/129f5059
®docdop: HaxOXKIEHHE B IPUPOJIE, CLIOCOOBI
dop A PUpoz bu6moreka [IOK
57 MoJTydeHus1, (GU3UICCKHUE U XUMUICCKHE
2 https://m.edsoo.ru/9a6b43ec
cBorictBa. Dochuasr u Gochun
58 Oxkcunpl pocdopa, pochopcoaepxarniue bubnuoreka [JOK
kucyioTel. Cosa hochopHOM KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne Gocdopa u ero COeTUHECHHIA. bubnuorexa [JOK
dochopHbIey100peHUS https://m.edsoo.ru/a218070a
[IpakTueckas pabota Ne 6. Pemenue
" bubnunoreka [JOK
60 AKCIEPUMEHTAJIBHBIX 33734 10 TeMe "A30T U
https://m.edsoo.ru/8175ac3f
dhocdhop u ux coenuHeHU"
VYrinepoa: HaXOXJIeHUE B MPUPO/IE,
61 annof (i'[HHe Moﬂ nuduka gH'I)(I)HHSquCKHC u Bubmmorexa LIOK
p LH T https://m.edsoo.ru/1eb19f9e
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcun yriepona(ll), okenn yrinepona(1V), bubmuoreka [JOK

YroJjibHas KUCJOoTa U e€ cou

https://m.edsoo.ru/dba58adf
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bubmuoreka [IOK

63 Pemenune3anaupa3inyHBIXTHIIOB httos://m.edsoo.ru/6029b609
KpeMuuii: Hax0XIeHHE B IPUPOIE, CIIOCOODI
64 H(I))queHI/IH, dusnveckue u Enffnzlqecmle bubamorexa [HOK
: https://m.edso0.ru/143558ab
CBOMCTBA
65 Oxkcun kpemuus(1V), kpemHUEBast KHCIIOTA, bubnuorexa [JOK
CUJIMKATBI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 COCTMHEHHM. bubmorera [JOK
66 Crexio, ero HonyHeHHme, BIH CTeKT https://m.edsoo.ru/393cdacOhttps://m.edso
’ ’ 0.ru/5823cefb
67 PemennesanaupazminyHbIXTUTIOB brbmorexa [OK
https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110 bubnuorexa [JOK
teme "Hemeramisr" https://m.edso0.ru/6e864db5
" " bubnuorexa [JOK
69 KonTtponpras padoTa o teme "Hemeramibt httos://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI, bubnuoreka [JOK
KOPPEKIIUS OITHO0K https://m.edso0.ru/2b7e9510
[Tonoxenue metamios B [lepuoauueckoit
71 CHCTEME XMMHYECKUX DJICMCHTOB. bubnuorexa [JOK
Oco0EHHOCTUCTPOCHUSIICKTPOHHBIX00010Y https://m.eds00.ru/9839c16¢
€KaTOMOBMETAJIOB
7 O6mue dpuznyeckue CBOMCTBa METAIIOB. bubnuoreka [JOK
[IpuMeHeHre METaIOB B OBITY M TEXHHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [JOK
73 CnnaBeiMetamioB. Kopposusmeranios htts://m.eds00.ru/42b87263
74 Pemennesanaupa3nuyHbIXTHIIOB Bubmmorexa LIOK

https://m.edsoo.ru/e3de37b6
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DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHU I

bubnuoreka [IOK

75 MetayuioB. OO0IIHe crocoObl MOTYyYCHHS httos://m. edsoo.ru/94eb377a
METaJJIOB
OO0mas xapaktepucTuka Metamion |A-
rpynnsl [lepronuyeckoi cucteMbl

76 XUMHUYECKHUX AJIeMeHTOB. HaTpuil n kanuii: bubnuotexa [JOK
MoJiyueHue, GU3NYECKue 1 XUMUYECKHE https://m.edsoo.ru/e12c26b3
CBOMCTBA, TPUMEHEHHNE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
O6mras xapakrepuctuka metaios |A-
rpynnsl [leproagnyeckoit cucteMbl

77 XUMHUYECKHX dJIEMEHTOB. Marauii u bu6moreka [IOK
KaJIbIUi: oJTydeHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XMUMHYECKHE CBONCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JKécTtkocTh BOJIBI M CLIOCOOBI €€ YCTpaHESHHS bubmorexa [IOK

https://m.edsoo.ru/c74bfae9

79 AIOMUHMN: TIOJTydeHne, GU3ndecKkue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA, MPUMEHECHHUE https://m.eds00.ru/0e79b266
AMdoTepHbIe CBOMICTBA OKCHIA U

80 THUJIPOKCHU]IA ATTFOMUHUS, bubnuorexa [JOK
TUJPOKCOKOMILIIEKCHI ATFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemennesanaupa3nuyHbIXTUIIOB
[IpakTuueckas paborta Ne 7. Pemenue

82 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubmmorexa [JOK
" " https://m.edsoo.ru/27a4af43

MeTtanibl TI1aBHBIX TOATPYIIT
83 OO1as XxapakTepuCcTUKA METaIIOB bubnmoreka [JOK

no6ouHsIx noarpymni (b-rpymm)

https://m.edso0.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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[Teproanuecko CUCTEMbI XUMUYECKHUX
3JIEMEHTOB

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa

bu6mmoreka [IOK

84
U €r0 COCMHEHUH, UX IPUMEHEHNE https://m.edso0.ru/9911bef3
Baxwuelime coelMHEHNs] MapraHiia.
85 IlepmaHTaHaT Kajaus, €ro OKACIUTEIbHBIE bubmmorexa [TOK
pu ’ https://m.eds00.ru/039d69c8
CBOJCTBa
du3nyeckre 1 XUMHUUYECKHE CBOIICTBA
86 )Kenesa " ero coequaennii. [lonydenne u bubnmorexa LOK
i e https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIUTABOB XKee3a
87 dusnyeckue U XUMHUECKHE CBOMCTBA MeIU bu6moreka [IOK
" €€ COeTMHEHUH, NX IPUMEHEHNE https://m.edsoo.ru/2bc0f954
du3nyeckre 1 XUMHUUECKHE CBOIICTBA IIMHKA
88 H €r0 COCAUHEHUN, NX IPUMEHEHHE bubmorexa HOK
A ’ p ’ https://m.edsoo.ru/b1f2beal
' ApOKCOKOMITIEKCHIITMHKA
[TpakTuueckas padota Ne 8. Permenue
bu6moreka [IOK
89 AKCIIEPUMEHTAIILHBIX 33724 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtaibl TOOOYHBIX TTOATPYIIIT
90 PemtenunesanaupasinyHbIXTUIIOB Eubmorexa HOK
P https://m.edso0.ru/a8b83d83
o1 O06001IeHre U cUCTeMaTH3alus U3y4eHHOTO bu6mmoreka [JOK
Martepuana no teme "MeTamib" https://m.edsoo.ru/e91fe975
bubnunoreka IHOK
92 KontponbHas padoTa o teme "Metayibr" 1
https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ysbTaToB KOHTPOJIbHON paboThl, bubnuoreka [IOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
94 Ponp xumun B o0ecrieueHUN yCTOWYUBOTO bubnmoreka [JOK

Pa3BUTHUA YCTIOBCUYCCTBA. Ilonsarue o

https://m.edsoo.ru/080felf0
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HAaYYHBIX MCTOAaxX UCCICA0BaHNA BCIICCTB

HaquHe MMPUHOMIIBI OpraHu3aluu

95 XUMHUUYECKOTO MPOU3BO/ICTBA. 1 bubnuorexa [JOK
[IpombliieHHBIE CIOCOOBI TTOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEHUIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH 1 bubnuotexa [JOK
Cpedbl U €ro MOCIEACTBUS https://m.eds00.ru/9f11bf51

97 XUMUS ¥ 30POBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
Xumus mumy. Pors Xxumun B oOecriedeHun bu6moreka [IOK

98 . 1
MUIIEBON 0€301aCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTtnueckue u napdroMepHbie CpeacTBa. 1 bubnuorexa [JOK
briToBas xumust https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHeniue

10 CTPOUTENIbHBIE U KOHCTPYKIIMOHHbBIE 1 Bubmmorexa [IOK

0 https://m.edso0.ru/61e69003
MaTepuabl

10 XHUMUS B CEITLCKOM XO3SHCTBE. 1 bubnuorexa [JOK

1 Opranndeckre 1 MUHEPAJIbHBIE YI00peHUS https://m.edsoo.ru/fd39587d

10 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 1 bubnuorexa [JOK

2 TeMe https://m.edsoo.ru/db979c70

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPAEMbIE HA EM3 MO XMMUW TPEBOBAHWA K PE3Y/TIbTATAM OCBOEHMA OCHOBHOW OBPA30BATE/IbHOM NMPOrPAMMbI CPEAHEIO OBLLUErO OEPA3OBAHMA

Koanposepaemorotpe6osaHusa

Mposepaembie Tpeb6oBaHUA K NPeAMETHbIM pe3ynbTaTaM 0CBOEHUA OCHOBHOM 06pa3oBaTeibHOW NPOrpamMmmbl
cpeaHero obwero o6pasoBaHuA

Biianenue cucreMoil XUMHYECKUX 3HAHUM, KOTOpast BKIIIOYAET:

11

OCHOBOIIONIATAOIINE TIOHATUS (XUMHUYCCKMI JIIEMEHT, aToM, H30TOIbI, DJICKTPOHHAs 00O0N0YKa aroma, S-, p-, d-
3NIEKTPOHHBIE OpPOUTAIM AaTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSHHE AaTOMa, HOH, MOJEKyJa, BaJCHTHOCTD,
JJIEKTPOOTPHLIATENIBHOCTh, CTENIEHb OKHCICHHs, XMMHYEecKas CBA3b (G- M T-CBS3b, KPAaTHBIC CBS3M), IMOpHUIM3ALMS
ATOMHBIX OpOMTAlIel, KpHCTaJUTNUECKas pelIéTKa, MOJIb, MOJISIPHASE Macca, MOJISIPHBIH 00bEM, MOJIsipHAst KOHLIGHTpalus,
pacTBOpbl (MCTHHHbBIE, TUCIEPCHBIE CHUCTEMBI), KPUCTAJLJIOTHIPAThI, YIJIEPOIHBIA CKeleT, (YHKIMOHANbHAs TpYIINa,
pamuKani, H30Mephl, CTPyKTypHas (opmyna, u3oMmepHus (CTPYKTypHas, TeoMmeTrpuueckas (IMc-, TpaHCH30MEpHs),
TOMOJIOTMYECKUH Psill, TOMOJIOTH, YIIIEBOJAOPObI, KHCIOPO/- U a30TCOACPKALINE COSAUNHEHHS, OMONIOrMYECKH aKTHBHBIE
BemecTBa (YIIeBOIBI, KUPBI, OCIKHM), MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYISIPHBIC COCAUHCHHS,
KPEKHHT, PU(OPMHUHT, THUIBI XUMHUYECKUX PEAKINH (OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE, AK30- M SHIOTEPMHUYECKHE,
peakIMu HMOHHOIO OOMEHa, TOMO- U IeTepOreHHbIE, OOpaTHMble M HEOOpaTUMBIE), PACTBOP, SJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, DIICKTPOINTHYCCKAS TUCCOLUAIHS, CTETICHb TUCCOIIHAIINHN, OKUCIUTENb, BOCCTAHOBHUTEIB, HJICKTPOIIH3,
CKOPOCTb XUMHYECKOH PeaKIny, XHMHIECKOE PABHOBECHUE)

1.2

TEOPHH W 3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHHS OpraHMYeckux BemecTB A.M. byriepoBa, Teopus
JIEKTPOIMTHYECKON  auccormanuy, Ilepuommveckuii  3akon [I.M. MeHneneeBa, 3aKOH COXpPaHCHHS MAacchl),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHM S3BIK XHMHH, MHPOBO33pEHYECKHE 3HAHHS, JICkKAllUe B OCHOBE ITOHUMAHHS
MIPHYUHHOCTH M CHCTEMHOCTH XMMHYECKHX SBJICHHH, COBPEMEHHBIC ITPECTABJICHUS O CTPOSHUH BEIIECTBA HA aTOMHOM,
MOJICKYJIIPHOM M HaJMOJICKYJIIPHOM YPOBHSX

1.3

OPCACTaBJICHUA O MEXaHU3MaX XHMHYCCKHUX peaKHHﬁ, TCPMOIUHAMHUYCCKUX W KHHCTHYCCKHX 3aKOHOMECPHOCTAX HX
IIPOTCKAHUA, O XUMHYCCKOM PAaBHOBECHHN, JUCIICPCHBIX CUCTEMAX

1.4

(l)aKTOHOFI/I‘{eCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOIYYCHUHU U 0e30IacHOM  HMCITOJIB30BAHMH  BaKHEHIITUX
HCOPraHNYCCKHUX U OPraHn4YCCKUX BCIICCTB B 6I>ITy n HpaKTquCKOﬁ JCATCIPHOCTH YCIIOBCKA

15

o0lIre HaydHbIE MPUHIMIBI XMMHYECKOrO MPOU3BOJACTBA (HAa MpHMEpPE MPOHM3BOJACTBA CEPHOW KHCIOTHI, aMMHAKa,
MeTaHOoJIa, IepepabOTKN HEPTH)

ChopMHUpOBaHHOCTH YMEHUH BEISIBIISITD:

2.1

XapaKTCPHBIC IMPHU3HAKU W B3aUMOCBA3b N3Y4YCHHBIX HOH)ITI/IfI, INPUMEHATE COOTBCTCTBYIOIIUEC ITOHATHA IPU OIMHCAHUN
CTPOCHUA U CBOICTB HCOPraHM4YCCKNUX U OPraHmv4CCKUX BCIICCTB U UX HpeBpaH.ICHI/II‘/Jl




Koanposepaemorotpe6oBaHusa

MNpoBepaemblie Tpeb6oBaHUA K NPeAMETHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOI 06pa3oBaTeibHOM NPOrpamMmmbl
cpeaHero obuwero o6pasoBaHuA

B3aMMOCBSI3b XMMHMYECKMX 3HAHUM C TMOHATUSIMU H MMPEACTABJICHUAMHN APYTUX IMPEAMETOB IJIA 0oJlee OCO3HAHHOI'O

22 MOHUMAHUS U O0BSICHEHSI CYIIIHOCTH MaTePUATBHOIO SIUHCTBA MUpPa
3 ChopMHUPOBAaHHOCTH YMEHUS HCIIONB30BATh:
HaUMEHOBaHMUs XUMMUYECKUX COCIUHEHMM MEXAYHapOJHOIO COH3a TEOPETHYECKOM W IPUKIAJAHOM XUMUU U
31 TPpUBHAJIbHBIC Ha3BaHHN BEIICCTB, OTHOCANINXCS K U3YUCHHBIM KJIaCCaM OPraHUYCCKUX U HCOPraHN4YCCKUX COCI[I/IHCHI/Iﬁ
2 XMUMUYECKYI0 CHMBOJIUKY JUISI COCTaBJECHHUS (OpMYJT HEOPraHHMUECKHX BEILIECTB, MOJEKYISPHBIX U CTPYKTYPHBIX
3 (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (hOpMyIT OpraHNuECKUX BEHIECTB
4 ChopMHUpOBaHHOCTS YMEHHS KJIACCH(UIMPOBATE!
HEOPraHNM4CCKUE BCIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBaHUA W KpUTCPUH [JIA K.]'[aCCI/I(bI/IKaHI/II/I N3Yy4aCMbIX
4.1 XHUMHUYECKUX 00BEKTOB
OPraHn4CCKUEC BEIICCTBA, CaMOCTOATEIILHO BI)I6I/IpaTL OCHOBaHUA U KPUTCPHUU JJISA K.TIaCCI/I(l)I/IKaL[I/II/I N3y4aCMbIX XUMHUYCCKUX
4.2 00BEKTOB
43 0 Pa3IMYHBIM MIPU3HAKAM (YHCITY M COCTaBY PEarupyIONINX BEIIECTB, TEITIOBOMY d(P(EKTy peakuni, M3MECHEHHUIO CTETIeHeH
' OKHCIICHUS DJIEMEHTOB, 00pPAaTUMOCTH PEaKINH, YIACTHIO KATAIN3aTOPa)
ChopMHPOBaHHOCTE YMEHHS XapaKTEPHU30BAThH IEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U BO30YXIEHHOM
5 COCTOSIHWM) W MOHOB XMMHYeCKHX 3jeMeHToB |1 — 4 mepuomoB Ilepmommueckoii cucrembl J[.M. MeHneneeBa u ux
BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YsI OHSTHSI S-, p-, U-3JIeKTPOHHbBIE OPOMTANIN, SHEPreTHYECKHEe YPOBHU
CchopMHpOBaHHOCTE YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX
6 MU COSIMHEHNH 110 ITEpHOJaM U TpyInaMm
7 ChopMHIpOBaHHOCTH YMEHUS COCTABIITh YPABHCHUS XUMAYECCKUX PEAKIIHA U PaCKPBIBATh UX CYIIHOCTD:
7.1 OKHCIINTEIILHO-BOCCTAHOBUTEIBHBIX PEAaKIUil TOCPEICTBOM COCTABIICHUS DJICKTPOHHOr0 OaaHca STHX peaKIuit
YpaBHEHUS PEaKkIHil Pa3MHMYHBIX THIIOB; HONHBIC W COKPAIIEHHBIC ypaBHEHHS PEaKIuii MOHHOTO OOMEHA, YUHTHIBas
72 YCIIOBUS, TPU KOTOPBIX ITU PEaKIHU HIYT IO KOHIIA
7.3 peaKnuii THAPOIH3a, PeaKIii KOMIDIEKCO0Opa3oBaHu (Ha IpIMepe THAPOKCOKOMITIIEKCOB INHKA U ATFOMUHIS)
8 ChopMHPOBaHHOCTS YMEHUS TOATBEPIKAATE:
Ha KOHKPETHBIX IIpPHIMEpax XapakTep 3aBUCHMOCTH pPEaKINOHHOH CIIOCOOHOCTH OpPraHWYeCKHX COCOUHEHUH OT
8.1 KPaTHOCTH W THUIA KOBAJECHTHOU CBSI3U (OG- M T-CBSI3M), B3AMMHOTO BIIMSHHSI aTOMOB W TPYIII aTOMOB B MOJIEKyJaX, a
TaKkKe OT 0COOEHHOCTEH peaTn3alny pa3InIHBIX MEXaHI3MOB MTPOTEKAHUS PeaKITHil
8.2 XapaKkTepHbIe XUMHUYCCKAE CBOWCTBA BEIIECTB COOTBETCTBYIOMIMMH OKCICPHUMEHTAMH U 3alUCSIMH ypaBHEHHI

XUMHNYCCKUX peaKuHﬁ




Koanposepaemorotpe6oBaHusa

MNpoBepaemblie Tpeb6oBaHUA K NPeAMETHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOI 06pa3oBaTeibHOM NPOrpamMmmbl
cpeaHero obuwero o6pasoBaHuA

ChopMupoBaHHOCT, yMEHHs XapaKTEpPU30BaTh COCTAB W Ba)KHEHIIME CBOWCTBA BELIECTB, IPHHAIISKAINIUX K
OIpeNeNIEHHBIM KJIACCaM W TPYIIaM COeNWHEHWH (IIPOCThle BEIECTBa, OKCHUIbI, THUIPOKCUIBI, COJU; YIIEBOAOPOIBI,
MpOCThie APUPBI, CIUPTHI, (EHOJBI, aJIbJAETU b, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE d(PUPHI, KUPBI, YTIIEBOJIBI,
AMUHBI, AMUHOKHCIIOTHI, OCJIKH)

10

CchopMHUPOBaHHOCTE YMEHHS MPOBOAUTH PACUETHI 10 XUMHUYECKUM (POpPMYJTIaM U ypaBHEHHSIM XMUMUYECKHX PEakIui
HCIIOJIb30BaHNEM (DPM3HUECKHUX BEIJIMUMH:

10.1

Macchl (00bE€Ma, KONMUYECTBA BEIIECTBA) MPOLYKTA PEAKIIUH, €CIIM OHO U3 HCXOTHBIX BEUICCTB AAHO B BUJAE PACTBOpA C
OIpeNeIEHHOW MACCOBOM JIOJIel PacTBOPEHHOTO BEIIECTBA HITH IaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOH MM 0OBEMHON HOMH, BEIXOJA MTPOTYKTA PEAKIIHH

10.3

TETI0BOro 3P peKTa peaKiuii

10.4

00BEMHBIX OTHOIIICHHH Ta30B

10.5

M0 HAXOXKJCHUIO XUMHUYECKON (POPMYIIBI BEIIECTBA

11

BHEI,Z[CHI/IG CHCTEMOH 3HAHUM O METOJIaX HAYYHOI'O ITO3HaHUA SIBIICHUM IIprUpoAbl, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX
HayKax W YMCHUC IMPHUMCEHATH O3TH 3HAHHUA IIPU ISKCICPUMCEHTAIBHOM HCCICAOBaHWU BCUICCTB W IJIA OOBSICHEHUS
XHUMHYCCKHUX HBHGHHﬁ, NMCIONIMX MECTO B IIPUPOJIE, HpaKTHHCCKOﬁ JCATCIbHOCTH YCJIOBCKA U B HOBCC,Z[HGBHO?I KNU3HU

12

CchopMupoBaHHOCT, YMCHHUSI TIPHMEHATH (WCIIONB30BATh) 3HAHMS O COCTaBE M CBOMCTBAX  BEWIECTB IS
SKCHEPUMEHTAJIBHOM IPOBEPKM TIUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN IPOTEKaHHWs XUMHYECKHX pPeakuud u
TIPOTHO3MPOBAHUSI BO3MOKHOCTEH WX OCYIIECTBICHHS; CHCTEMHBIC XHMHYECKHE 3HAHUS IS OOBSICHEHHS U
TIPOTHO3MPOBAHUS SIBICHHUH, MMEIOINX €CTECTBEHHOHAYYHYIO IIPHPOAY; IS MPUHSITHS TPaMOTHBIX pelIeHuii mpobieM B
CUTYaLUsIX, CBA3aHHBIX C XUMHUEH

13

ChopMHPOBAaHHOCTh YMEHHUS IUIAHUPOBATh M MPOBOJUTh XUMUYECKUH JKCIIEPUMEHT (HOJNyYeHHE M U3yYeHUE CBOWMCTB
HEOPraHMYECKUX M OPraHWYECKUX BEINEeCTB, KAYECTBCHHBIC PEAKIHMH YIJEBOJOPOJOB PpA3MUYHBIX KIACCOB U
KHCIIOPOJCOEPIKAIIMX ~ OPraHMYECKMX BEIIECTB, pEUICHHE OSKCIePUMEHTAJBHBIX 3aJad [0 PACIIO3HABAHHUIO
HEOPraHWYECKHX W OpPraHMYECKHUX BEMIECTB) C COOJIOJCHHEM IIpaBUJ Oe30IMacHOr0 OOpalleHhs C BEIIeCTBAMU
¥ 1a00paToOpHBIM 00OpYIOBaHUEM; (OPMYJIMPOBATH IEIH HCCICNOBAHUS;, MPEACTABIAThL B pa3IndHOH (opme
pe3yabTaThl SKCIIEPHMEHTA, AHAJIM3UPOBATh U OL[CHUBATH UX JOCTOBEPHOCTh

14

ChopMHPOBaHHOCTE YMEHHS OCYIIECTBIIATD II€IEHANIPABICHHBIA [MOMCK XHMHYECKOH HMH(POPMAMK B pPasMYHBIX
HCTOYHMKAX (Hay4yHas M ydeOHO-HAy4Has JIMTEpaTypa, CpeacTBa MacCOBOM HH(pOpPMAIMH, ceThb VIHTEpHET W apyrue),
KPUTHYECKH aHaJIM3WPOBaTh XHUMHYECKYI0 HWH(OpPMAIMio, IepepabaTeiBaTh €€ W WCIOIb30BaTh B COOTBETCTBHHU
C IMOCTABJICHHOH yueOHOM 3a1aueit




MNpoBepaemblie Tpeb6oBaHUA K NPeAMETHbIM pe3ybTaTaM 0CBOEHUA OCHOBHOI 06pa3oBaTeibHOM NPOrpamMmmbl
Koanposepaemorotpe6oBaHusa
cpeaHero obuwero o6pasoBaHuA

CchopMupOBaHHOCTh YMEHHUSI NPOTHO3UPOBATh, AaHAJIM3UPOBATh U OLEHUBATH MH(POPMALUIO C MO3ULUH IKOIOTHYECKOI
0€30I1acCHOCTU TIOCNEACTBHH OBITOBOM M IPOM3BOACTBEHHOH [EATENBHOCTH 4EJIOBEKA, CBA3AHHOM ¢ IepepaboTKoi

15 BEILECTB; C(OPMUPOBAHHOCTh YMEHUII OCO3HABAaTh OMACHOCTh BO3ACHCTBHUS Ha XKMBBIE OPraHM3MBI ONpPENEIEHHBIX Be-
IIECTB, MOHMMAs CMBICT TOKAa3aTeNs MpeIeNbHON IOMyCTHMON KOHIIGHTPAIMM, M MOSCHATh HA NPUMEPAX CIOCOOBI
YMEHBUIEHUsI U IPEJOTBPAIICHHUSI UX BPEIHOI0 BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa




MEPEYEHb 3/IEMEHTOB COLEPXAHWA, MPOBEPAEMBIX HA EI3 MO XMW

Kogp, MpoBepAeMbliianeMeHTCcoAepKaHUsA
1 TeopeTnueckre OCHOBBI XUMUH
Crpoenne BemectBa. CoBpeMEeHHas MOJeb CTPOCHUS aToMa. PacmpeneneHue 3J1eKTPOHOB IO
11 JHEPreTHYeckuM ypoBHsAM. Kiaccupukanuss XuMu4eckux 3JeMeHTOB. OCOOEHHOCTH CTPOSHUS
' SHEPreTHYECKUX YPOBHEH aTOMOB (S-, P-, d-37eMeHTOR). OCHOBHOE M BO30YXIEHHOE COCTOSHHUS
ATOMOB. DJIEKTPOHHAsI KOH(UTypalys atoMa. BaneHTHBIE 2JIeKTPOHBI
ITepnonuueckas cucrema xumuyeckux osnemeHToB [[.JM. MenneneeBa. ®Pu3nyeckuil CMBICIH
ITepnonuueckoro 3akona J[.M1. Menneneesa. ITpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
12 3JIEMEHTOB U MX COCIUHEHUII 110 ITepHOoAaM U rpymnaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
MPOCTHIX BEIECTB, BOJOPOJHBIX COEIUMHEHNM, BHICIIIUX OKCHJIOB M THJIPOKCHIOB
1.3 BanentHoctb. DnekTpooTpuniatenbHOCTh. CTENEHb OKUCICHUS
BI/IZ[I)I XHUMHYECKOHN CBSA3U (KOBaHCHTHaH, HOHHAas, MCTAJULIMYCCKasd, BO)lOpO)IHaH) 1 MEXaHU3MbI
14 e€ oOpasoBaHus. MEXMONEKYIspHbIC B3aMMOJICHCTBUS. BelecTBa MONEKYISpPHOTO W
' HEMOJIEKYJISIDHOT'O CTPOEHHS. THIIbI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THNAa KPUCTAJUIMYECKON PEeMIETKH
Xumuueckas peaknus. Kimaccuukaius XAMHUYECKUX peakiiii B HEOPraHWYECKOH W OpraHHM-
15 YECKOM XMMHHU. 3aKOH COXPAHEHHS MACChHI BEIIECTB
1.6 CKOpOCTh peaknuy, e€ 3aBUCHMOCTh OT PAa3JINYHBIX (DaKTOPOB
1.7 Tennoeie 3¢ EKTH XUMUYECKUX peakiuid. TepMOXUMUYIeCKIe ypaBHEHUS
OOpaTuMble peaklud. XHUMUYeCKoe paBHOBecue. DakTopbl, BIHMSAIONIME HA COCTOSHUE
18 xumudeckoro paBHoBecusi. [Ipunnumn Jle [llarense
Onekrponutrdeckas mucconnarwst. CribHble U ciaalObple dmekTponuTsl. Cpega BOIHBIX pac-
19 TBOPOB BEIIECCTB: KHCNas, HEHTpaipHas, menodnas. CTeneHs aucconnanyy. Peaknuy HOHHOTO
oOMeHa
1.10 | I'mpponus comneii. MonHoe pomsBenenre Boabl. Bomopoansnii nokaszatens (pH) pactBopa
Crioco0BI BRIpa)KCHHSI KOHIIEHTPAIIMH PACTBOPOB: MAaccOBasl IONS PACTBOPEHHOTO BEIECTBA,
1.11 MOJIsipHasg KOHLEHTpauus. HacbllleHHble W HEHACHILIEHHBIE PAacTBOpPBI, PaCTBOPUMOCTb.
Kpucranmoruapatst
112 OKUCIUTENEHO-BOCCTAHOBUTENBHEIE peakiuu. [loBeneHne BemecTB B cpemax ¢ pa3HBIM 3Ha-
' yerreM pH. MeTtonpl aiiekTpoHHOro Oananca
1.13 DJeKTpOIN3 PacTBOPOB U PACILIABOB CONEH
2 OCHOBBI HEOPraHUYECKON XUMUU
2.1 Knaccudukanus Heopranmdeckux coennHeHni. HoMeHKIaTypa HeOpraHm4ecKuX BEIIECTB
XWMUYEeCKHAEe CBONCTBA BaXKHEHIINX METAJIOB (HATPHH, KaJIWH, KaJbIUH, MAaTHUH, aJTFOMUHUH,
2.2 [IMHK, XPOM, XKeJie30, ME/Ib) U X coennHeHui. OO0Ie crnocoOb! MOMyUYSHUS METaJIOB
XWMUYECKHE CBOMCTBA BaXXHEUIIIMX HEMETAIUIOB (TaJIOTeHOB, Cephl, a30Ta, Gocdopa, yriepoaa
2.3 U KpPeMHHS) W HUX COCAWHEHHH (OKCHIOB, KHCIOPOACONCPIKAIIMX KHUCIOT, BOIOPOTHBIX
COCIMHEHUH )
2.4 I'eHeTnueckas CBsi3b HEOPraHUUYECKUX BELIECTB, MPUHAMISKAIINX K PA3IMUHbIM KJlaccaM
25 WnenTudukanys HEOpraHUIEeCKIX CoeqMHEHMH. KauecTBeHHbIE peakIiy Ha HEOpraHHIECKUe

BCIICCTBA K MOHBI
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OCHOBBI OpraHMYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOKEHHUS] TEOPUH XHMHUYECKOTO CTPOCHHUS OpPraHWYeCKHX COeAMHEHUN
AM. bytnepoBa. YTIIeponHbINl CKEJIET OpraHM4ecKod MoyeKyibl. KpaTHOCTh XHMHYECKOM
CBSI3U. G- U T-CBA3U. SP3-, SP2-, SP-rubpuau3anuu opOuTaseil aToMoB yriepoaa. 3aBUCHMOCTb
CBOWCTB BEILECTB OT XUMHYECKOTO CTPOCHUs Mosekyl. [omomoru. ['omonoruueckuii psm.
W3omepust u n3oMepsl

3.2

[TousTre o pyHKIMOHATBHON rpynne. OpueHTanuoHHbIC 3¢ (hEKTH 3aMecTUTeNeH

3.3

[IpencraBnenne o xiaccu(UKaMM OpraHUYECKUX BellecTB. HoMeHKJIaTypa OpraHH4ecKux
COeNMHEHUH (cHUCTeMaTHdecKas)) W TPUBHAIBHBIC HAa3BaHUS BAKHEHIINX IpeAcTaBUTENEH
KJ1aCCOB OPraHMYECKHUX BELIECCTB

3.4

CB0oOOHOpAAMKAIBHBIM U MOHHBIM MEXaHW3MbI peakinuu. lloHsATHE O Hykieoduie u dJek-
tpocdune. [TpaBuno Mapkosuukosa. [Ipasuio 3aiiieBa

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA aJIKAHOB: TaJIOTEHUPOBAHME, ACTUAPUPOBAHUE, TEPMUUYECKOE
pasnoXeHUe, KpPEKUHI, wu3omepusanus, ropeHue. Ilomyuenue ankanoB. IlukioankaHsl.
Crienuduka CBOWCTB NMKIOAJIKAHOB C MajbIM pa3MepoM IWKIa. Peaknuy NpucoeqTuHEHUS
W PaIMKAIBHOTO 3aMEIICHUS

3.6

AnkeHBl. XMMHUYECKHE CBOMCTBA: PEaKINU MPUCOCIUHEHNUS (TaIOreHUPOBAHNE, THIPH POBAHHUE,
TU/IPOTajoreHUpPOBaHUE, TUApaTarys), ropeHus, OKHCIICHUSI u
noJauMepu3aIyy. IIpoMbIIeHHbIE B 1a00paTOpHBIE CIOCOOB! TTOTYICHHS AJIKCHOB

3.7

AnkagueHsl. XMMHUYECKHE CBOICTBA ajKaJHMCHOB: PEAKIMM NPHCOCAWHEHUS (THIPUPOBaHMUE,
raJoOreHnpoBaHNe), TOpeHHs 1 nonuMepusanun. [lomydenne ankaaueHos

3.8

AnkuHBL. XMMHYECKHE CBOMCTBA: PEaKIIUH IIPHCOCAMHEHHS (raJoreHupOBaHIe, THIPUPOBAHHE,
THIpaTanus, THAPOraJoreHUPOBaHUE) KaK CIIOCO0 MOMYyYEHHS MOIMMEPOB M JPYTHX IOJIC3HBIX
npoaykroB. Peakuuu 3amerieHus. I'opeHue aneTuneHa Kak MCTOUHUK BbICOKOTEMIIEPATypHOIO
IIJJaMEHU JJIs1 CBAPKHU M pe3Ku MeTasuioB. [IpuMeHeHue aleTuieHa

3.9

ApeHbl. XMMHYECKHE CBOMCTBa OEH30Ja: pEaKIHH 3JCKTPOPHUILHOTO 3aMEIICHHUS, IPHCOe-
IuHEHWs (THAPUpOBAaHWE, TajoreHupoBaHme). Peakmms ropeHus. OCOOCHHOCTH XMUMUYECKHX
cBoiicTB Tomyona. [Tomydyenne OeH3oma. OCOOCHHOCTH XWMHYECKUX CBOWCTB CTHPOJIA.
[omumepuzamus crupona. CrocoObl MOTYYCHHUS M INPUMEHEHHE apOMAaTHYECKHX —YIJe-
BOJIOPOZIOB

3.10

Cruprer. [lpenensHbie OZHOATOMHBIE CHUPTHI. XWMHYECKHWE CBOMCTBA: B3aMMOICHCTBHE
C HATPHEM KaK CIIOCO0 YCTAHOBJICHUS HAJIWYMS THAPOKCOTPYIIIBI, C FAJIONeHOBOJOPOJAMH KaK
CHOCO0 TIONYYCHHS pacTBOPUTENCH, BHYTPH- W MEXKMOJICKYJSApHAs IeruapaTanvs. Peakmms
ropeaus. I[lomydueHune »dTaHONA: peakius OpOXKCHHS TIIFOKO3BI, THApAaTallds ATHJICHA.
OTUJICHTJIMKOIb W TIIMIEPUH KaK IPEACTAaBUTENN NPeAeIbHBIX MHOTOATOMHBIX CIIHPTOB

3.11

®denoi. XuMHYECKHe CBOMCTBA (eHOoNa (peakiui ¢ HaTpHeM, THIPOKCHIOM HATpHs, OpPOMOM).
[Momyuenue penona

3.12

Anpaernnpl. XUMHAYECKHNE CBOWCTBA TPENETBHBIX aJBJIETHU/IOB: TUIPUPOBAHNE; KAUECTBEHHBIC
peakIy Ha KapOOHWIIBHYIO TPYIIY (peakius «cepeOpsHOro 3epkajiay, B3aUMOJCHCTBHE C
ruapokcuaom  memu (II). [lomydeHwe TIpeAeNbHBIX —ajbJCTHIIOB: OKHCICHHE CITHPTOB,
TUApATAIUS areTuieHa. Arneron
KaK MpeJCTaBUTEIh KeTOHOB. OCOOCHHOCTH peaKIIiy OKHCIICHUS alleTOHa

3.13

KapOoHoBbIe KHCTOTHI. XWMHUYECKHE CBOWCTBA MPEACTBHBIX ONHOOCHOBHBIX KapOOHOBBIX
kucinoT. OCcoOEHHOCTH XUMHUYECKAX CBOMCTB MypaBBHHOM KUCIOTHI. [lomydeHue mpemenbHBIX
OITHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE aJKaHOB, alIKCHOB, IIEPBUYHBIX CIUPTOB,
aJbJIeruJIoB. Bricuie npeaenpHble U HelpeaeabHble KapOOHOBBIE KUCIIOThI

3.14

Crnoxnsle 3¢upsl 1 Kupel. CHOCOOBI MOMYYCHUST CIOXKHBIX APupoB. OOpaTHMOCTh peaKIiy
srepuukanun. [IpuMeHeHNe CIOKHBIX 3(QHPOB B MUIIEBOH W MapdIOMEpHOH ITPOMBIII-
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JICHHOCTH. )KI/IpI)I KaK CJIOKHBIC 3(1)I/IpBI TJIMIOEPUHA HW  BBICIIHX Kap60HOBI)IX KHCJIOT.
XUMHYECKHE CBOMCTBA JKUPOB: TMAPUPOBAHUEC, OKUCIICHUEC. FI/II[pOJ'II/IS, HJIn OMBUICHHE, KUPOB
Kak croco0 MMPOMBIIVICHHOI'O ITOJYYCHU coJieil BBICIINX Kap60HOBBIX KHUCJIOT. MBIIA KaK COIN
BBICIINX Kap6OHOBLIX KHCJI0T

3.15

XYWMUYECKHEe CBOWCTBA TIIOKO3BI: PEAKIMH C YYaCTHEM CIUPTOBBIX M aJbJAETMIHON TPYII
U MOJIOUHOKHCIIOe OposkeHue. IIpuMmeHeHue TIrOKO3bl, €€ 3HAYeHHE B JKU3HENESITENBbHOCTU
opranusma. Jlucaxapuisl: caxaposa, MajabpTo3a. BoccTaHaBNIMBaIOIME U HEBOCCTAHABIMBAIOIIIHE
mucaxapuisl. I'maponus mucaxapunoB. Ilommcaxapumpl: Kpaxman, raukoreH. CTpoeHue
MaKpOMOJIEKYJl KpaxMmalja, TIJIMKOI€Ha U LEIoIo3bl. (DH3Hueckue CBOICTBAa Kpaxmaia
U [IEJUTI0NIO3bI. XMMUYECKHE CBOMCTBA Kpaxmala: THAPOJIN3, KAaUCCTBEHHASI PEAKIUS C MOIOM.
XUMHYECKHEe CBOMCTBA IIEJUIIONO3BI: THAPOIH3, MONydyeHHEe 3(hHUpoB nemmonossl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIETK)

3.16

AMuHBI. AMMHBI KaK OpraHMYECKUE OCHOBAHUA: pEaKLUU C BOJIOH, KUCIOTaMM, PEaKLUs
ropeHusi. AHWIMH Kak IpeICTaBUTEIh apOMAaTHUYECKUX aMHHOB. XUMHYECKHE CBONCTBA aHU-
JIMHA: B3aMMOJICHCTBHE C KHCJIOTaMHU, OpOMHOW BOJIOW, OKucieHwe. [lomyueHue aMHUHOB
AJKUIIMPOBAHUEM aMMHAaKa M BOCCTAHOBJIECHHUEM HUTPOIIPOU3BOIHBIX YIIEBOIOPOIOB

3.17

AMHHOKHCIOTHI U OeNKd. AMHHOKHCIOTH Kak aM(oTepHBIe OpraHW4ecKHe COCTMHEHUS.
OCHOBHBIC aMHUHOKHCIIOTHI, oOpasyromue Oenku. XHMHUECKHE CBOWCTBA OEIKOB: THAPOIH3,
JICHATYpallysi, KaueCTBEHHBIC (IIBETHBIC) PEAKIIMU Ha OCITKU

3.18

CtpoeHHE U CTPYKTYpa IOJIUMEPOB. 3aBUCHMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHS MONEKYIL.
OCHOBHEBIE CIIOCOOBI MTOTYYEHHUST BEICOKOMOJICKYIISIPHBIX COSANHEHHUN: PEAKIINY MOTHMEPU3aIlUH
1 nonuKkoHaeHcanuu. Kiaccuduxanus BOJIOKOH

3.19

WnenTudukarms opraHmdeckux cCoOeAnHEHNH. Perenne sKkcrepuMeHTanbHBIX 3aa4 Ha pac-
[103HaBaHUE OPraHUYECKUX BEILECTB

3.20

I'enetnueckas cBs3b MEXOY KilacCaMH OpPraHu4CeCKuX COC,Z[I/IHCHI/Iﬁ

XUMUS U )KU3Hb

41

XuMusi B TIOBCEAHEBHOM xu3HU. [IpaBuna Oe3omacHOi pabOTHI ¢ €IKUMU, TOPIOYAMH U TOK-
CHYHBIMH BEIIECTBAMH, CPEIICTBAMH OBITOBOH XHMUH

4.2

Xumust ¥ 300poBbe. XUMHSA B MEIUIMHE. XUMHUS U CEITbCKOE XO3SUCTBO. XUMUSI B MPOMBIIII-
JICHHOCTH. XWUMHsI W 3HEPreTUKa: TMPHPOAHBIA W TIOMYTHBIA HE(PTSHOW Ta3bl, UX COCTaB
u ucrionb3oBanue. CoctaB HeTH U e€ mepepaboTKa (MMPUPOIHBIC KCTOYHHUKH YTIICBOJIOPOJIOB)

4.3

XuMHsT U IKONOTHSI. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIEW Cpefpl W €ro MOCIEICTBUS.
Oxpana tuapochepbl, o4YBbI, aTMochepbl, GIOpbl U (payHBl OT XUMHUYECKOTO 3arpsA3HEHUS.
[Ipobnema 0TX00B 1 MOOOYHBIX MPOIYKTOB. ATBTEPHATHBHBIC HCTOUHIKH YHEPTHH

44

OOmue mpeAcTaBleHUS O MPOMBINUICHHBIX CHOCO0aX MONYYSHHS XHMHUYECKHX BEIISCTB (Ha
TpuMepe ITPOU3BOICTBA aMMHAKA, CEPHOM KUCIOTHI). UEpHast 1 1iBeTHAsT MeTauTyprust. CTeKIo
U CWIMKaTHas MpOMBILUIEHHOCTh. IlpombliieHHass opranudeckas xuMus. CpIpb€ mis
OpPraHWYeCcKO MPOMBIIUIEHHOCTH

Turmsl pacu€THBIX 337184

5.1

Pacuérel Macchl BeliecTBa HITM 00bEMA ra30B 110 H3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCE HITH
00bEMY OJIHOTO M3 YYACTBYIOIINX B PEAKIIMH BEIICCTB

5.2

Pacuérel TerutoBoro addexra peakuu

5.3

Pacuérel 00BEMHBIX OTHOMIEHHH ra30B MPH XUMHYECKHX PEAKITUIX

5.4

Pacuérer Macchl (00bEMa, KOMYECTBA BENIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJTHO U3 BEIICCTB
JIAHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuérel MaccoBoii MM 00BEMHOM TOJM BRIXO/A MPOAYKTA PEaKIuu
OT TEOPETUYECKHA BO3MOXKHOT'O
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5.6 Pacuérsl Macchl (00bEMa, Konnqe“cTBavBemeCTBa)v npou}:KTa peaKH“I/II/I, €CITH OJTHO U3 BEIECTB
JIAHO B BUJIE PaCTBOPA C ONPeAENEHHON MacCOBOM J1o1el pacTBOPEHHOTO BEIECTBA
5.7 Pacuérsl ¢ Hcronabp30BaHUEM TOHATHI «MaccoBast JONIS», «MOJISIpHAst KOHLIEHTPALIU,
«PACTBOPUMOCTH)
58 Haxoxxnenue MonexyasipHoi ¢opMyJsIbl OpraHMYECKOro BEIECTBA 110 €ro INIOTHOCTH U Mac-
' COBBIM JIOJISIM 3JIEMEHTOB, BXOJSIITUX B €70 COCTaB, MM IO NPOAYKTAM CTOPAHHUS

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI /UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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