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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma mo XMMUM HAa YPOBHE CpEIHEro 0oOIIero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepaqbHOM TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTHS BocnuTaHus B Poccuiickoi
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, peanusyemMoe B YCIOBUAX JUDPEepeHIIMPOBAHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecrneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHu3anusix MpodecCHOHATBHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIE€TCA OAHON U3 MPUOPUTETHBIX TUCIHUTIINH.

B nporpaMmMe mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJIeH, CoaepKaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpod oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydYarommxcs B
pamMKax HWTOTOBOM arTectal B (opMe €IUHOIO TOCYIapCTBEHHOTO
9K3aMeHa 10 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



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

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

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHs 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 00pa3oBaHUs, COJACPXKATEIBHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
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 BapHATHUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
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 OMPEAeNEHHBIN TPOdOHITH
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 00pa3oBaTENbHON MPOTrpamMMbl CpeaHero oO0Iiero 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
000OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXAUCIUILIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas Xxumusi». [lpu onpeneneHun moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHUW TI0JTydaeT OmpeAeIEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YrIyOJIEHHOM YypOBHE H3YUYCHMsI TpeaMmeTa obOecredeHa
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
OPOTEKAHUS PEAKLUN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KHMHETUKH
U TepMoauHaMuKd. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPreTUYeCKUX M3MEHEHU! npu €€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOLIEccax U JEKTPOJIN3€E PACIFIAaBOB U pACTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJAEpPKAHHE KYpCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeETa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0IbIIoe
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-
MOJIEKYJsipHasE Teopusi (MOJEKYJspHas 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-
Oouosiorndeckoro npodusis OOMbIIUN yACHbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
00IIIeHayYHBIX METOJ/IOB TIO3HAHUS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «MaremaTtuka u
uHpopmatuka» 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 KaKk o00JIaCTU COBPEMEHHOT'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 mnpeaCTaBIECHUN: O MaTepUATBLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON 1 MHINEeBOM 0E30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUHU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAMHAMHUYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTEKAHUS XHUMHUYECKHUX PEAKLIHM, O



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHMU S
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a U OIEHKH C MO3UIIMI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJUMBIX IS TPHOOPETCHHS YMEHUW OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TIEJIOCTHOW CHUCTEMBI CpPEIHETO OOIIEero oO0pa3oBaHUS NPH H3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yncIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIM3ALMM aTOMHBIX OpOuTasel
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX COoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHbIE  (OPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccuPpUKAMKM OpraHUYECKUX BemiecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYECKUX peakiui. OKUCIUTETbHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHWX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XVMMHUYECKHE CBOWCTBA QJIKaHOB: PEAKIUHU 3aMEIICHHs, H30MepU3alui,
JNETUAPUPOBAHMS, ITUKIN3ALUK, TUPOJIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3Me peaklUuil paguKaIbHOTO 3aMELICHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U TPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LMKJIONEHTaH, LMKJIOIeKCaH) LMKIOaIKaHOB. CrocoObl MOJy4YeHUs: U
MPUMEHEHUE IIUKIOATKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuau3anus aTOMHBIX opOuTtaneidl yriepona, - W m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (IUc-TpaHc-) wu3zomepus. @Puznyeckue CBONCTBAa aAJKEHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCIMHEHMS, 3aMELICHUSI B O-TIOJOKEHHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiyu Ha ABOWHYIO CBs3b. CIOCOOBI MOTYyYEHUS] M TIPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsbKEHHBIE, U30JIMPOBAHHBIE,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
conpspKEHHBIX queHOB. CrOcOObI MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. du3nyeckue CBOWCTBA aJKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoaopobl (apeHsbl). ['oMonoruueckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajioreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJOB Pa3IMYHBIX KIAacCOoB (0OeciBeunBaHUE OpPOMHON WM
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YEHHE €T0 CBOWCTB, O3HaKOMJIeHHE C KoyueKmusMu «Hedtb» u «Yromwpy», ¢
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHbie omHOAaTOMHBIE CHUPTH. CTpoeHHe MoJeKyd (Ha mpuMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUMU 3aMEIICHUS, JIeTUapaTaluu, OKHUCJIECHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa u u3oMepus. OcoO0eHHOCTH (HU3UICCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenre 0 MeXaHW3ME PEaKIUid HYKICOPWIHHOTO 3aMeIeHUs.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO szipa. Pusnueckue cBoiicTBa (peHosia. OCOOCHHOCTH XUMHUYECKUX



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

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpymnmbl. ['OMONOTrHYECKUE PANIBI AJIbJIETUIOB U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnioco0bl OTy4eHUs ¥ IPUMEHEHUE aIbJCTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMMUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTRA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JUHONIeH08as KUCIOThL. CIIOCOOBI MONyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIOT.

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

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 1IeJIouHON cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COACPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, Trajakrosa, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH OpraHusMa. /[ucaxapuasl: caxapos3a, MaJIbTO3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NI03bl.  PU3MUYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHMsI BEIIECTB M HUX MPEBPAIICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kayiusl (BO3MOKHO MCIOJb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoMm menu(ll), B3aumoneiictBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTuyeckue W apoMaTHYECKUEe;, TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOW KHUCJIOTOM.
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 anudaTtuyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaKlus MOJUKOHACHCAIMK, O0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 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.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMATHICHTepepTanaT). Y THiIn3auus u nepepadborka riacTuka.

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

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlPOH U JIaBCaH).

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

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacro3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIBl OPraHMYECKOTO COeAMHEHUs 1o Macce (00bEMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JIOJM BBIXOJA MPOAYKTa pEaKUUU OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

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



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHAIBHOTO THTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

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

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

XuMHuueckass CBSI3b. BHAbl XHMHYECKOW CBs3M: KOBaJICHTHas, HMOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIApHbIE B3aUMOICCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

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

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



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX 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. TernoBbie 3PheKThl XUMHUUECKUX PEaKIUH.
TepMoXuMHYECKUE YPaBHEHUA.

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

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphI, BIMSIONIME HA TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneiimue OKUCIUTENM W BOCCTAaHOBUTENHM. MeToa 3IeKTpoHHOTo OarnaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE PeaKIuii HOHHOTO OOMEHa, oIpe/ielieHre
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemeHToB [[.M1. MeHneneeBa 1 0COOEHHOCTH CTPOCHHUS MX aTOMOB. DU3MYECKUE
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAJUIAMA W HEMETaJUlaMHM, BOCCTAaHOBHUTEJIBHBIE  CBOWCTBA. ['mapunasl.
TonnMBHBIE IIEMEHTHI.

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



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
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). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUALI. OKCHABI a30Ta. A30THCTas U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoictBa. dochunsr u dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

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

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3ndecKkue u
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
Oc0OEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JIOYEK aToMOB MeTamuioB. OOmue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anekTpomerautyprus. [lonsitue o koppo3uu MetamuioB. CHocoObl 3alIMTHI OT
KOpPpO3UH.

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

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



AJIOMUHUIN: TTONTyYyeHue, GU3NYECKUEe U XUMUYECKHE CBOMCTBA, TPUMEHEHHE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

Du3NYECKUe U XMMHUUYECKHE CBOMCTBA XpoMa U €ro coenuHeHul. OKCuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

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

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

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

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

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJTOYHO3EMETbHBIX METANIOB C BOAOW (BO3MOXKHO MCIOJIb30BaHUE
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, pElIEHHE HKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJaxX II03HAHHUS M METOAOJIOTMA HAYYHOIO WCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOU KHCIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOMYYEHUS] METAJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojap XuMuu B pa3BUTHUN METUIUHBI.



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

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

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHrle 3agaun.

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

MexmnpeaMeTHbIC CBS3H.

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

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

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEWUTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

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

TexHomorusi: XumMudeckass IPOMBIILIEHHOCTh, METALTYPTHUSl, CTPOUTEIHHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

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

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

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
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 Y4YeOHBIX M MO3HABATEIBHBIX 3aJ1ay, BBHIMOJHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJEJIUIO
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 TPYy/Aa YYEHBIX U MPAKTUKOB;



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMHU, CBA3aHHbBIE C XUMUUYECKUMU 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 TOCJIEICTBUMN
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 C BelecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

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

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

5) Tpya0BOro BOCIMTAHMS:

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

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

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

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATebHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrUYecKHe JeiCTBUS:

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

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

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUI NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIHUPOBATH BHIBOJbI U 3aKIIOUCHUS;

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



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W MPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GOpMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BaTh IMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIIBHOTO IUIAHUPOBAHHMS W IPOBEICHHSI
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

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

3) paboTa ¢ uHpopManmeii:

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 JOCTOBEPHOCTD 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 PA3TNMYHBIX IOMCKOBBIX 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: TPUMEHITh MeEXNpeaMeTHole (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHUH, BBICKA3bIBATh W€, (OPMYIHPOBATH CBOU MPEITOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIENOBaTeIbCKUX 3a/lad, BBIOMpaTh Haubosee
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 OCBOCHHSI IPOTPAMMBI 110 XUMHUHU HA YTIyOIEHHOM
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 NMPUMEHEHHUIO 3HAHWW B PA3NTHYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckass XUMHSI»
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



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUM HOBBIX MaTepHUasOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHON Cpelie;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTb, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTYypHass W MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(mepuoguueckuit 3akoH J[. M. MeHneneeBa, Teopusi CTPOCHHS OPTaHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpallleHHs] HHEPrUud MpPU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUH, MHPOBO33DEHUYECKUE 3HAHUS, JEKalllhe B OCHOBE
NOHUMAaHUS TPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUH; MPEICTABICHUS
0 MEXaHM3Max XUMUYECKUX pEeaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPaOOTKH HEPTH);

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

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



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

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh HM3YyUYEHHBIX
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
MpeACTaBUTENIC OPraHMYECKUX BEHIECTB (PTUJICH, AlleTHJICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, JUBUHWI, U30MPEH, XJIOPOMPEH,
CTUPOJI U IpYTHUE);

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

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

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAHOB, [UKIOAIKAHOB, aJIKEHOB, aJIKaIUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

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

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

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

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



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

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

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

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

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJYyYEHHE U M3YYEHHE CBONCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpaIleHusl ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00pPa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

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

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

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



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEIICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, 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  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOpP, dSICKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS FJEKTPOJUTHUYECKON IUCCOLMALUM, TEPUOIUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX X
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOJIb30BAaHUN BKHECHUIINX HEOPraHWMYECKUX BEMIECTB B OBITY M MPAKTHYCCKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

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



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

c(OpMHPOBAHHOCTh YMEHUS ONPEIEISITh BAIGHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOM CBS3M U THUMA KPUCTAUIMUECKON pemeéTku, OOMEHHBIN U
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

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

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /1.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

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

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

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



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

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

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

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHUEHTPALUS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTENEHBIO AMCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIbI) HWHJIUKATOPOB, M3yUYECHHE BIUSHUSA
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuyHON QopMe pe3yibTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OIEHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIMOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3Mbl ONMPEACIEHHBIX HEOPTraHMYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi uHpopmanuu, UHTepHET U Apyrue), KPpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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KoaunuyecTBo 4acoB
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Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

[Ipenmer oprannueckoi xumuu. Teopust

11 CTPOEHHMS OPraHUYECKUX coequHEeHn A. M. 8
byrneposa
Hroro mo pazueny 8

Pasznesa 2. YriieBoaopoanbl

[IpenenbHbIC YTIEBOIOPOABI — ATKAHBI,

2.1 5
IIUKJIOATTKAHBI

99 HenpenenbHble YyraeBOIOPOIbI: ATKEHBI, 14
' QJIKaJIMCHBI, aJIKHHBI

2.3 ApomaTH4ecKue yrieBoa0pOIbl (apeHbI) 8

94 [TpupotHBIC HCTOYHUKH YTIIEBOJOPOIOB M UX 4
' nepepaboTKa

2.5 ["anmoreHnpou3BoIHBIE YIIIEBOIOPOAOB 4
Hroro no paszneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs

3.1 Cruptsl. DeHon 11

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE
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bu6mmoreka [JOK
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bubnuoreka [JOK
https://m.edsoo.ru/d69df650

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK
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.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHWIIbHBIE COCAMHEHHUS: alIbACTUIbI U
3.2 ketoHbl. KapboHoBbIe KUCIOTHI. ClIOKHBIE 21 1
a¢upsl. XKups

bubmmoreka [{OK
https://m.edsoo.ru/d69df650

bubmmoreka [{OK

_ 1
3.3 YrneBoibl 9 https://m.edso0.ru/d69df650

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus

bubmmoreka [{OK

4.1 A LA .b 12 1 2
MUHBL AMHHOKHCIOTRL. e https://m.edsoo.ru/d69df650

Hroro mo pazgeny 12

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

bu6moreka [IOK

5.1 BricokoMoeKyIapHbIE COCTUHEHUS 6 1 httos://m.edsoo.ru/d69df650

Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 3 6


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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Paszgea 1. Teopernueckne 0CHOBbI XUMHH
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 u [leproanueckas cucTeMa XUMHYECKUX
anemenToB J[. 1. Menaeneera

Crpoenue BeniectBa. MHOrooOpasue
BEIIECTB

1.2

1.3 XUMHUYECKUE PEAKITUN

Hroro no pazneny

Pa3znen 2. Heoprannueckasi xumusi

2.1 Hemeraiuiet

2.2 Merasuisl

Hroro 1o pasaciy

Pa3pen 3. Xumus u ;KU3HL

Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U
KU3Hb

3.1

Hroro no pasaeny

KoaudecTBo 4acoB

Bcero

11

19

39

31

23

54

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/2dd5724

bu6moreka [IOK
https://m.edsoo.ru/2dd5724

bu6moreka [IOK
https://m.edsoo.ru/2dd5724

bu6mmoreka [JOK
https://m.edsoo.ru/2dd5724

bu6mmoreka [JOK
https://m.edsoo.ru/2dd5724

bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos
Ne DJIeKTpOHHbIe LN poBbIe

Tema ypoka Konrpoasubie IIpakTHnueckue
n/m Bcero o0pa3oBaTe/ibHbIE peCypChl

padoTsbI padoThI

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3nuu
OPraHUYEeCKUX COCTMHEHUIN

DNEeKTPOHHOE CTPOCHUE aTOMa yriepoia
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BanenTHbIC BO3MOKXHOCTH aTOMa
yriiepoa

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Bunel uzomepun: cTpyktrypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEeIMHEHUN

[IpencraBnenue o KiaccuPpuUKaIy 1
CUCTeMaTH4YeCcKasi HOMEHKIIaTypa
(IUPAC) oprann4eckux BEIIECTB
Knaccudukanus peaxiuii B
OpraHMYECKON XUMUU

bu6moteka [IOK
https://m.edso0.ru/3686e6f5

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4c

bu6moreka [IOK
https://m.edsoo.ru/8d39f5c8

bu6moreka [IOK
https://m.edsoo.ru/9e595chb8

bubmuoreka [JOK
https://m.edsoo.ru/b0e61661

bubmuoreka [JOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [JOK
https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

10

11

12

13

14

15

CucreMaruzanuys u 0000LIeHUE 3HAHUN
0 TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dopmya, HOMEHKJIAaTypa 1 U30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl nosTyueHus: U IpUMEHEeHUe
AJIIKaHOB

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATYpa U U30MEPHS,
0COOEHHOCTH CTPOCHHS U XUMHYECKUX
CBOWCTB, CITOCOOBI TIOTYYCHHSI U
MpUMEHEHHE

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeelieHUEe MOJICKYIAPHOU (DOPMYJIBI
OPraHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaru3amus u
000011IeHNEe 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmMyIna, HOMEHKIIATypa, SJIEKTPOHHOE
Y MIPOCTPAHCTBEHHOE CTPOCHHE
MoJekysl. CTpyKTypHasi ¥ IIUC-TpaHC-
M30MEpHUsl AIKEHOB

dusnuecKue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

bubmuoreka [IOK
https://m.edsoo.ru/87a37cab

bu6mmoreka [IOK
https://m.edso0.ru/25a14636

bu6moteka [IOK
https://m.edsoo.ru/3137711c

bu6mmoteka [IOK
https://m.edsoo.ru/259b0a5b

bu6mmoreka [IOK
https://m.edso0.ru/156730d2

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

bu6mmoreka [JOK
https://m.edso0.ru/21069ccd



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

16

17

18

19

20

21

22

23

24

25

26

27

CrniocoObl mosryyeHns U IpUMEHEHNE
AJIKCHOB

[Ipaktuyeckas padora Ne 1 mo teme
"[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"

Pemrenne pacy€THbIX 3a1a4 HA
oTnpe/esieHue MOJIEKYIIpHON (GOpMYIIbI
OpPraHUYEeCKOI0 BEIECTBA

AJNKaJIueHbI: CONPSHKEHHBIE,
W30JIMPOBAaHHBIE, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS
XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

CrniocoObl nosTyueHHs U IPUMEHEHNE
aJIKaIuCHOB

AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as
(bopMyna, HOMEHKIATYpa, JEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ, (pu3nueckue cBoicTBa

XUMHAYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHBIE pCaKiuu Ha TpOﬁHYIO
CBA3b

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
AJIKMHOB

Pemenune 3amau: paC‘-IéTBI 0 YpaBHCHHUIO
XHUMHUYECKOU pcaKkuumn

CI/ICTeMaTI/IBaI_[I/ISI u O606IJ_IGHI/IC 3HaHHUHI

bubmuoreka [IOK
https://m.edso0.ru/665dc058

bu6mmoreka [IOK
https://m.edsoo.ru/0941eed8

bu6moteka [IOK
https://m.edsoo.ru/e9ea9921

bu6mmoteka [IOK
https://m.edso0.ru/04298c0a

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bu6moreka [IOK
https://m.edsoo.ru/1aa81660

bu6moreka [IOK
https://m.edsoo.ru/68b6cc4c

bu6mmoreka [IOK
https://m.edso0.ru/23493a93

bubmuoreka [JOK
https://m.edsoo.ru/7b1c48da

bubmuoreka [JOK
https://m.edsoo.ru/a6f9alea

bu6mmoreka [JOK
https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

28

29

30

31

32

33

34

35

36

37

38

110 TEMC

ApeHBbI: TOMOJIOTHYECKUH psif, oOmIast
¢bopmyna, HOMEHKIIATypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOMCTBA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
3aMelIeHUs

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
MPUCOEANHEHUS, OKUCIICHHE TOMOJIOTOB
OeH301a

OCO0EHHOCTH XUMHYECKUX CBOMCTB
CTUpOJIa

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OpPraHUYECKOTO BEIEeCTBA

CriocoObI MoTy4eHust U IPUMEHEHNE
apeHOB

I'eHeTnveckas CBSI3b MEXKITY
Pa3IMYHBIMU KJIaCCaMH yIJIEBOJAO0POJIOB
Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peaknuii. CucreMaru3anus u
000011IeHNEe 3HAHHI IO TEME
[Ipuponausiii raz. [lomyrabie HEQTSIHBIC
rasbl

KameHnHbIi1 yroJib ¥ poJIyKThI €T0
nepepaboTKH

Hed1b 1 cniocoOs! e€ nepepaboTKH.

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094

bu6moteka [IOK
https://m.edsoo.ru/a44alae4

bu6mmoteka [IOK
https://m.edsoo.ru/a44alae4

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

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

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

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b

bu6mmoreka [JOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

39

40

41

42

43

44

45

46

47

48

[IpumeHeHne NpoIyKToOB MepepadoTKU
HeTH

I'eneTnueckas CBsI3b MEXKIY
Pa3IUYHBIMU KJIACCAMH YIIICBOJOPOIOB

["anoreHonpon3BOHBIE YIIIEBOIOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEaKLIKU
3aMEILEeHUS TaJIOreHa

JeWcTBue menoueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictue

JUTraJIOr€HAJIKaHOB C MarHue€M M IIMHKOM

Cucrtematusanusa 1 00001IeHNEe 3HAHUN
1o pazzaeny "YriaeBoaopoasr"
KonTponbHas pabota o teme
"Yraesomopoas"

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCH(PHUKAIIHS,
¢du3nveckue CBOKWCTBA

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJIHOATOMHBIX CITUPTOB
CriocoOsl mosTyueHus: U MPUMEHEHUE
OJIHOATOMHBIX CITUPTOB

[Ipocteie 3¢upsl: HOMEHKIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHYECKHUX CBOICTB

MHoroaToMHEbIE CIIUPTHI:
OTUJICHTJIMKOJIb U TJIMLUECPHUH, UX

https://m.edsoo0.ru/21f9de78

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

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

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

bu6moreka [IOK
https://m.edsoo.ru/df04c5cd

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34fe

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

bubmuoreka [JOK
https://m.edsoo.ru/c2c788b2

bu6mmoreka [JOK
https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

49

50

51

52

53

54

55

56

57

58

59

¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

CrniocoObl mosryyeHus U IpUMEHEHNE
MHOT'OATOMHBIX CIIUPTOB

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢dusnueckue cBoiicTBa. TOKCHYHOCTH
(benoia

Xumudeckue cBocTBa (heHosa

CriocoObl nosTyuyeHus: U IpUMEHEHUe
dbenona

[IpakTueckas padota Ne 2. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
"CnupTsl 4 (heHobI"

CucreMaTuzanys 1 0000IIeHNEe 3HAHUN
110 TEME

AJNBAECTHUIIBI M KETOHBI: JIEKTPOHHOE
CTpPOCHHE KapOOHUIBLHOU TPYIITIHI;
TOMOJIOTHYECKHE PSJIbI, 00IIas
dhopmyna, n3o0Mepusi 1 HOMEHKJIATypa
AJbACTU]IBI M KETOHBI: (PU3UUECKHE
CBOWCTBA; pEaKIMK TPHCOCTUHEHUS
Peakiinu oxkuMCIEHNS U KaYeCTBEHHEIE
peaKIK aJIbICTHIOB U KETOHOB
CriocoObl MosTy4eHus anbAeruI0B U
KETOHOB

OZ[HOOCHOBHLIC MMpEaACIIbHBIC
Kap6OHOBLIe KHUCJIOTHI, 0COOCHHOCTHU
CTPOCHHUA UX MOJICKYJI

bubnuoreka [IOK
https://m.edsoo.ru/d12e567d

bu6mmoreka [IOK
https://m.edsoo.ru/2ce7268

bu6mmoreka [IOK
https://m.edsoo.ru/037ca5f9

bu6moteka [IOK
https://m.edsoo.ru/c77ddf4c

bu6mmoreka [IOK
https://m.edsoo.ru/fd0ced09

bu6moreka [IOK
https://m.edsoo.ru/1810cb9b

bu6moreka [IOK
https://m.edsoo.ru/b139beaa

bu6mmoreka [IOK
https://m.edsoo.ru/c887425c

bubmuoreka [JOK
https://m.edsoo.ru/a393baa9

bubmuoreka [JOK
https://m.edsoo.ru/520d1c51

bu6mmoreka [JOK
https://m.edsoo.ru/fecOb113



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

60

61

62

63

64

65

66

67

68

69

N3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCIIOT, X (pu3HUecKre cBOiCTBa

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOWCTB MypaBbUHON
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BICIINX
KapOOHOBBIX KHUCJIOT

[ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCIIOT

CriocoObI moTy4eHHs 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

CrnoxHbIe Y(QUPBI: TOMOJOTHYECKUH P,
obmas Gopmyina, uzoMepus u
HOMEHKJIaTypa

DuU3MYECKUE U XMMUYECKHE CBOMCTBA
a¢upoB

Pemenune pacu€THbIx 3aaa4: 10
YPaBHEHUIO XUMUYECKON peakluu, Ha
oTmpeieNieHue MOJIEKYIIPHON (GOPMYIIBI
OpPraHMYECKOTO BEIECTBA
IIpaktuyeckas pabora Ne 3. Pemenue

SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Kap6oHoBbie KHCTOTHI. CI0KHBIE

bubmuoreka [IOK
https://m.edsoo.ru/700cc87b

bu6mmoreka [IOK
https://m.edsoo.ru/40e6e0e9

bu6mmoreka [IOK
https://m.edsoo.ru/bb31be71

bu6mmoteka [IOK
https://m.edsoo0.ru/83a08773

bu6moreka [IOK
https://m.edsoo.ru/0d162d9d

bu6moreka [IOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [JOK
https://m.edso0.ru/486671fb



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

70

71

72

73

74

75

76

77

78

79

80

s¢upsr"
XKupsr: crpoenne, puznveckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHU3)

OCoOeHHOCTH CBOWCTB JKHPOB,
COZACPpKAUX OCTATKH HCIIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIIOT, nX Morortee neiicteue. [lonstue
0 CHHTETHYECKUX MOIOIIUX CPEJICTBAX
(CMCO)

['eneTnveckas CBsI3b YrIe€BOJOPOOB U
KHCJIOPOJICOACPIKANTUX OPTaHMIECKIX
BEIIECTB

PacuéTel o ypaBHEHUSM XUMUYECKUX
peakuui

CucreMaruzanys 1 0000IeHNEe 3HAHUN
10 TEME

OO01as XxapakTepUCTUKa YIIeBOIOB U
KJ1acCU(pUKaIus yrieBoJ10B (MOHO-, AH-
Y TIOJIMCaXapH/Ibl)

Mounocaxapuabl: GpU3MYECKUE CBOMCTBA
Y HaXOXJICHHE B IPUPOJIE
[IpumeHeHue rioKo3bl, €€ 3HaUeHHE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MainbTo3a U
nakro3a. HaxoxaeHnue B npupoje u
MIPUMEHEHHE TUCAXapUI0B

HOJ'II/ICElXElpI/I,[[LIZ CTPOCHHUC

bubnuoreka [IOK
https://m.edsoo.ru/al9c5b98

bu6mmoreka [IOK
https://m.edso0.ru/b0331922

bu6moreka [IOK
https://m.edso0.ru/3c566565

bu6moreka [IOK
https://m.edso0.ru/56790c96

bu6moreka [IOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [IOK
https://m.edsoo.ru/7a9693al

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

bubnuoreka [JOK
https://m.edsoo.ru/5e61122d

bu6mmoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [JOK


https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
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MaKpOMOJIeKyJ, (puznueckue u
XUMHNYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

[Tousitue 06 HNCKYCCTBCHHBIX BOJIOKHAX

Pemrenne pacyeTHsIX 3a1a4 Ha
OIIPEJEIICHUE JOJIH BBIXOAA IIPOIYKTa
peaKkuuu OT TEOPETUYECKH BO3MOKHOIO

Cucremaru3zanust 1 0000IIeHUE 3HAHUIA
0 pas3zienny

KounTponbnas paborta o teme
"Kucnopoaconepxamiye opraHu4ecKue
coequueHus"”

AMUHBIL: K1accu(uKalus, CTpoeHue
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA
XHUMHUYECKHE CBOUCTBA amu(aTHIECKUX
aMUHOB

AnnnmH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XHMHUYECKHX CBOMCTB
AHWJINHAa

CriocoOBbl MOJIYy4YCHUA U IPUMCECHCHUC
a.]'II/I(baTI/I‘IeCKI/IX AdMHHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, pusnveckre CBONCTBA.
OTtnenbHbIE IPEACTABUTENH O
AMUHOKHCIIOT

XHMHYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.

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

bu6mmoreka [IOK
https://m.edso0.ru/6216e766

bu6mmoreka [IOK
https://m.edsoo.ru/7fde47ef

bu6moteka [IOK
https://m.edsoo.ru/08d4364c

bu6moreka [IOK
https://m.edso0.ru/42c6678e

bu6moreka [IOK
https://m.edsoo.ru/efa7e6ca

bu6moreka [IOK
https://m.edsoo.ru/1bc5cf80

bu6mmoreka [IOK
https://m.edsoo.ru/39cd21f1

bubmuoreka [JOK
https://m.edsoo.ru/eal38763

bubmuoreka [JOK
https://m.edsoo.ru/d1773e80

bu6mmoreka [JOK
https://m.edsoo.ru/77df705a



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
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CuHres u ruapoJin3 IeuTHa0B

Bbenku kak mpupoTHBIC IOTUMEPHI;
CTPYKTYpPBI OCIIKOB

XUMHUYECKHAE CBOMCTBA OEIIKOB

A3oTcoaepKalme reTePOLMKINYECKIE
COCIUHCHMU. HYKJ'IGI/IHOBI)IC KHUCJIOTHBI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKAsl pOJIb

[IpaxTueckas pabota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
"A30TCoIepKalIe OPraHnIECKHe
coequueHus"”

[IpakTnueckas padota Ne 5. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"Pacnio3zHaBaHMe OpraHMYEeCKUX
coequHeHun"

KonTtponsHas padoTa o tTeme
"AzoTcoaepkaniue OpraHu4ecKue
coequHeHus"

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJICKYJIIPHBIX COSMHEHUN 1
METO/IbI UX CHHTE3a —II0JIUMEPHU3aLIUS U
MMOJIMKOHIEHCALIUS

IInacTtmaccel. YTunnzanus n
nepepaboTKa MmiacTuka

DnacToMepsl: HaTypaJlbHBIN
CHUHTETHUYECKUE KayuyKu. Pe3nHa

BonokHna: HaTypanbHbIe,

bubnuoreka [IOK
https://m.edso0.ru/429e9899

bu6mmoreka [IOK
https://m.edsoo.ru/6237306d

bu6moteka [IOK
https://m.edsoo.ru/521d1431

bu6moreka [IOK
https://m.edsoo.ru/8e3c02d1

bu6moreka [IOK
https://m.edsoo.ru/bde3fdf6

bu6mmoreka [IOK
https://m.edsoo.ru/ce561bc7

bu6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd

bubnuoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [JOK
https://m.edsoo.ru/246103ec

bu6mmoreka [JOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HNCKYCCTBCHHBIC, CUHTCTHUYCCKUC.
HOHI/IMepBI CIICHUAJIbBHOI'O Ha3HAYCHU

[Ipaktudeckas padora Ne 6. Pemenue
101 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME
"Pacnio3HaBaHue miacTMacc 1 BOJIOKOH"

O06001IeHne 1 cUCTEMaTH3AIUS
102 M3Y4YEHHOI0 MaTepuasa 1o Teme
"BbicoKOMONIEKYAsIpHBIE COeTMHEHUs"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102

https://m.edso00.ru/5963a601

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

bu6moteka [IOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KVIACC

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojam

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabsubie IIpakTuuyeckue A op
n/n Bcero u3ydyenuss oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMuyeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OPOHUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpalli aTOMOB
P Puryp bu6mmoreka [IOK
AJIEMEHTOB B OCHOBHOM U 1
B https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
DNeKTpOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckasi cucteMa XUMHUYECKUX
bubmuoreka [JOK
anemeHToB /. 1. Menaeneena, CBS3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN
0 TEME

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Boaoponnas cBsi3b.
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS

BaneHTHOCTE 1 BaJICHTHBIE
BO3MOJKHOCTH aTOMOB. CBSI3b
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX
F€OMETPUYECKUM CTPOCHHEM

[IpencraBnenus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

BemectBa MoJIeKyasIpHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. Tumsl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJUIOUTHBIX
pacTBopax

HcTunHble pacTBOPHI: HACBILIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

Pemrenue 3amau ¢ UCIOJIL30BaHUEM
MHOHSITHH "MaccoBas JOJII
nan

pacTBOpEHHOrO BelecTBa", "MOJIsIpHas
KOHLIEHTpauus"

bu6mmoreka [IOK
https://m.edsoo.ru/8fad2942

bubmmoreka [{OK
https://m.edsoo.ru/5a8072af

bu6mmoreka [IOK
https://m.edsoo.ru/3d2ca093

bu6moreka [IOK
https://m.edsoo.ru/8c66b12a

bu6mmoreka [IOK
https://m.edsoo.ru/el167635b

bu6mmoreka [JOK
https://m.edsoo.ru/da2c70e4

bu6mmoreka [IOK
https://m.edsoo.ru/e9ccdd8d

bubmuoreka [JOK
https://m.edso0.ru/328e653a

bu6mmoreka [JOK
https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
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Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX BEIIECTB

Cucremarusanus 1 0000IIEHNE 3HAHU
o TeEME

KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYeCKnX dyeMeHToB J1. 1.
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"

Knaccudukanus XuMHUuecKux peakuui
B HEOPTaHMYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHsI MacChl
BEIIECTB; 3aKOH COXpaHEHUS U
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PeaKIMsIX

TennoBsie 3 HEKTHI XUMUYECKUX
peakuuii. TepMoxuMuieckue
ypaBHEHUS

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKquI u
TCPMOXUMHUYCCKUM YPABHCHUAM

CKopoCTh XMMUYECKOH peaKiuu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u xatanuszatopsl
['omMoreHHbIe ¥ reTepOreHHbIE peaKINu

IIpaktuyeckas padora Ne 1 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha

bu6mmoreka [IOK
https://m.edsoo.ru/bf9e108d

bubmmoreka [{OK
https://m.edsoo.ru/8d2c6a3a

bubmmoreka [{OK
https://m.edsoo.ru/70a60aa4

bu6moreka [IOK
https://m.edsoo.ru/6335cdd?2

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

bu6mmoreka [IOK
https://m.edso0.ru/87b13954

bu6mmoreka [JOK
https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

27

28

29

30

31

32

33

34

35

36
37

CKOPOCTh XUMHUYECKOH peakiuu"

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.
XUMHYECKOE PAaBHOBECUE

[IpakTtuyeckas padora Ne 2 o reme
"BnusiHue pa3inyHbIX GaKTOpOB HA

10JIOKEHHE XMMHYECKOTo paBHOBecHs"

DNEKTPOTUTHIECKAsT TUCCOIHAITHSI.
CusnbHbIe U c1a0ble JIEKTPOTUTHI.
Crenenp UCCOLMALINH

WNonnoe npoussenenue Bojpl. Cpena
BOJIHBIX PacTBOPOB. Bo1opoaHbIit
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOpax
ANIEKTPOJIUTOB

[IpakTruueckast pabota Ne 3 o Teme
"XUMHUECKHE PEAaKIIMU B paCTBOPaxX
3JIEKTPOJIUTOB"
OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. BaxkHeie okucauTeny u
BOCCTaHOBUTEIHU

MeTo1 3IeKTPOHHOTO (JEKTOHHO-
HOHHOTO) OaylaHca

DNEeKTPOIN3 PACTBOPOB U PACILIABOB
BEILECTB

Pemenue 3amau Pa3JINYHBIX TUIIOB

Pemenue 3amau Pa3JINYHBIX TUIIOB

bu6mmoreka [{OK
https://m.edso0.ru/30952f9b

bub6mmoreka [{OK
https://m.edsoo.ru/3bf34el17

bubmmoreka [{OK
https://m.edsoo.ru/5f766bdf

bu6moreka [IOK
https://m.edso0.ru/3966ca89

bu6mmoreka [IOK
https://m.edsoo.ru/09d5a9bd

bu6mmoreka [IOK
https://m.edsoo.ru/2e3daeb0

bu6mmoreka [IOK
https://m.edso0.ru/56226060

bubmuoreka [JOK
https://m.edsoo.ru/fb691387

bubmuoreka [JOK
https://m.edso0.ru/93fb97d2

bu6mmoreka [JOK
https://m.edsoo.ru/5a859d16

bu6mmoreka [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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Cucremaruzanus 1 00001IeHNE 3HAHUN
o Teme "XumMudeckue peaxuu"

KonTtposnsHas paboTa o teme
"Xumudeckue peaxuu"

IlonoxeHne HEMETaJIJIOB B
[Tepuoandeckoit cucTeMe XUMHUECKHUX
anemeHToB J[. . Meneneera u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndeckne CBOMCTBA HEMETAIIJIOB

AnnoTponusi HEeMeTauIoB (Ha pumMepe
KHCJIOpoJa, cepsl, hochopa u
yTiiepoa)

Bonopona: nonyuenue, pusndeckue u
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI

["anoreHpl: HAX0XKIEHUE B IPUPOJIC,
crocoObl MoJTydeHus, PU3nIECKue u
XUMUYECKHE CBOMCTBA

l'anorenoBomopoasl. Baxunelue
KHCJIOPOJICOACPIKAIITUE COCTUHCHUS
rajJloreHoB

JlaGopaTopHbIE U TPOMBIIIICHHBIC
CHOCOOBI OTYYCHHSI TaJIOTECHOB.
[IpumeHeHue rajloreHoB U UX
COCIMHEHU

IIpaktuyeckas padota Ne 4. Perenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"T"amorensr"

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

bu6mmoreka [{OK
https://m.edsoo.ru/c161eb85

bubmmoreka [{OK
https://m.edsoo.ru/a8a0a930

bu6mmoreka [IOK
https://m.edsoo.ru/8ca2dcad

bu6moreka [IOK
https://m.edsoo.ru/ef92c91c

bu6mmoreka [IOK
https://m.edsoo.ru/0aa8f613

bu6mmoreka [IOK
https://m.edsoo.ru/4e223795

bu6mmoreka [IOK
https://m.edsoo.ru/6b3255e6

bubmuoreka [JOK
https://m.edsoo.ru/6971aca4

bu6mmoreka [JOK
https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,
¢bu3nvecKue 1 XUMHYECKHE CBOICTBA.

O3o0H. [Ipumenenune kucaopoaa U 030Ha

OKcHIbl U IEPOKCUIBI

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

Cepa: HaxoOX/IeHHUE B PUPOJIE,
CHOCOOBI OJyYeHUS], PU3NYECKHE U
XUMHUYECKUE CBOMCTBA

CepoBoiopo, Cynb(u bl

Kucnopoacoaep:xaiiue coeuHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
KHCIIOTBI

[IpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe
"Cepa u €€ coenuHeHus"

A30T: HAX0XKJACHUE B IPUPOJIC,
crocoObl MOJTyYeHus, PU3NIECKUe U
XHUMHUYECKHE CBOMCTBAa. AMMUAK,
HUTPHUIBI

Kucnopoaconepskamme coeTMHEHUS
azora. OCOOEHHOCTH CBOMCTB a30THOM
KHCIIOTBI

IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI.
A30THBIE y10OpeHus

bu6mmoreka [{OK
https://m.edsoo.ru/c8abc36a

bub6mmoreka [{OK
https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
https://m.edsoo.ru/2b6d8b4b

bubmmoreka [{OK
https://m.edsoo.ru/46afael6

bu6moreka [IOK
https://m.edsoo.ru/7c875999

bu6mmoreka [IOK
https://m.edsoo.ru/8cfa2548

bu6mmoreka [JOK
https://m.edsoo.ru/0afb05e4

bu6mmoreka [JOK
https://m.edsoo.ru/badd2255

bubmuoreka [JOK
https://m.edsoo.ru/e2965afe

bu6mmoreka [JOK
https://m.edsoo.ru/129f5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crnocoObl MOTy4eHUs1, PU3UIECKUE U
XxuMudeckue cBoiictsa. Dochuast u
bochun

Oxcunst hocdopa,
dbocdopconepxkamniue KucioTsl. Cosn
(dhochopHOIT KUCTOTHI

[Ipumenenne pocdopa u ero
coenuHeHuil. @ocopHbie y1oOpeHUs

[IpakTueckas padota Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
"AzoT 1 pocdop u ux coequHeHU"
VYraepon: HaX0XKICHUE B IPUPO/IE,
AIUTOTPOTHBIE MO (DUKAIIH;
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
MpUMEHEHHE

Oxkcun yraepona(ll), okcrnn
yraepona(lV), yronsHas kucnora u e€
coJu

Pemenne 3aJlav pa3JIN4HbIX THUIIOB

Kpemuuii: Haxox1eH1e B IPUPOJE,
CHOCOOBI OMy4YeHUS, PUINYECKUE U
XUMHYECKUE CBOMCTBA

Oxcup kpemuusi(1V), kpemHueBas
KHCIIOTA, CUIIUKATHI

[IpuMeHeHne KpeMHUS U €ero
coenuHeHui. CTEKII0, €ro MoJay4YeHue,

bu6mmoreka [{OK
https://m.edsoo.ru/9a6b43ec

bubmmoreka [{OK
https://m.edsoo.ru/c7a2d429

bu6mmoreka [IOK
https://m.edsoo.ru/a218070a

bubmoreka [IOK
https://m.edsoo.ru/8175ac3f

bu6mmoreka [IOK
https://m.edsoo.ru/1eb19f9e

bu6mmoreka [JOK
https://m.edsoo.ru/dba58adf

bu6mmoreka [IOK
https://m.edso0.ru/6029b609

bubmuoreka [JOK
https://m.edsoo.ru/143558ab

bu6mmoreka [JOK
https://m.edso0.ru/3170e7b1l

bu6mmoreka [JOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA
Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

Cucremarusanus 1 0000IIEHNE 3HAHUT
o teme "Hemerauier"

KonTponsHas pabora no teme
"Hemeranmnsr"

AHaM3 pe3ybTaToB KOHTPOJIBHON
paboThHI, KOPPEKITUS OMIHOOK

[Tonoxenne MeTayIoB B
[Tepronnueckoit cucteMe XUMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

OO6mume ¢puznueckre CBOMCTBA
MeTauioB. [IpuMeHeHne MeTalioB B
OBITY ¥ TEXHUKE

CmuaBel MetaiuioB. Kopposus
METaJlJIOB

Pemenne 3aJlav pa3JINYHbIX THUIIOB

DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUI
MeTaiuioB. OO01IHe crnocoObl MOJTy4eHHUS
METaJJIOB

Oom1as xapakTepucTuka MetayuioB |A-
rpynnsl [leproanyeckon cucTeMbl
XMMUYECKUX 3JIeMEeHTOB. Harpuii u
KaJIMii: mosrydeHue, pusnueckue u

bu6mmoreka [{OK
https://m.edsoo.ru/b624f801

bubmmoreka [{OK
https://m.edsoo.ru/6e864db5

bu6mmoreka [IOK
https://m.edsoo.ru/d0484c76

bubmmoreka [{OK
https://m.edsoo.ru/2b7e9510

bubmoreka [IOK
https://m.edso0.ru/9839c16c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/51dac9d3

bu6mmoreka [IOK
https://m.edsoo.ru/42b872e3

bu6mmoreka [JOK
https://m.edsoo.ru/e3de37b6

bubmuoreka [JOK
https://m.edsoo.ru/94eb377a

bu6mmoreka [JOK
https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepuctuka metayion |A-
rpymibl [leproandeckon CuCTeMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIBLIMI: TIoJTydyeHue, pusndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHECHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

JKEcTKOCTh BOABI M CIIOCOOEI €6
yCTpaHCHUS

AnroMuHMIL: onydyeHue, Gpu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

AmpoTepHbIe CBOWCTBA OKCHA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI AIFOMUHUS, UX
IIPUMCHECHHE

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

[Ipaktuueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe
"Metauibl IJ1aBHBIX OATpymm"”

OO11as XxapakTepUCTUKA METANIOB
no6ounsIx noarpynn (b-rpymm)
[eproandeckoi CHCTEMbI XUMHUYECKUX
AJIEMEHTOB

du3znyecKue U XUuMHUYECKHE CBOMCTBA
XpoMa u €ro COCI[I/IHGHI/II\/’I, nx
NPHUMCHCHUC

Baxwuernmne coenMHEHNsI Maprasia.

bub6mmoreka [{OK
https://m.edsoo.ru/7c3e49c0

bubmmoreka [{OK
https://m.edsoo.ru/c74bfae9

bu6moreka [IOK
https://m.edsoo.ru/0e79b266

bu6mmoreka [IOK
https://m.edsoo.ru/5d12d318

bu6mmoreka [JOK
https://m.edsoo.ru/27a4af43

bubmuoreka [JOK
https://m.edso0.ru/610d7431

bu6mmoreka [JOK
https://m.edsoo.ru/9911bef3

bu6mmoreka [JOK


https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

dusuyeckue U XUMHUYECKUE CBOMCTBA
kKenesa u ero coequHenui. Iloiyuenne
Y IPUMEHEHHE CIUIaBOB XKeJe3a

dusuyeckue U XUMHUYECKUE CBOMCTBA
MEIH U €€ COCAUHEHUM, UX
MIPUMEHEHHE

dusnyeckre 1 XUMHUYECKHE CBOMICTBA
IIMHKA ¥ €T0 COeTNHEHNM, NX
NpUMEHEHHE. [ UIPOKCOKOMIIEKCHI
IUHKA

[IpakTueckas padota Ne 8. Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe
"Mertasuibl TOOOYHBIX TOATPYIIT"

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

O0001IeHrEe U cUCTEMATU3 AL
M3yYEHHOTO MaTepuaa 1o TeMe
"Metamier"

KonTtponpHas padoTa o treme
"Metamisr"

AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKITUS OMHOOK

Poinb xuMuu B oOecrieueHHn
YCTOﬁQHBOFO Pa3BUTHA YCJIOBCYCCTBA.
Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

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

bub6mmoreka [{OK
https://m.edsoo.ru/1b7f8741

bu6mmoreka [IOK
https://m.edsoo.ru/2bc0f954

bu6moreka [IOK
https://m.edsoo.ru/b1f2beal

bubmoreka [IOK
https://m.edsoo.ru/a6e352ea

bu6mmoreka [IOK
https://m.edsoo.ru/a8b83d83

bu6mmoreka [JOK
https://m.edsoo.ru/e91fe975

bu6mmoreka [JOK
https://m.edsoo.ru/83f63ea3

bubmuoreka [JOK
https://m.edsoo.ru/9ebff2fd

bu6mmoreka [JOK
https://m.edsoo.ru/080fel1f0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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Hayunblie mpuHLIMITBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOJICTBA.
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS
BaKHEUIINX BEIIECTB

XHUMHUYECKOE 3arpsi3HEHNE
OKpYXKAIOILIEH CPebl U €ro
II0CICACTBUA

XHMHUS U 30pOBbE YEIOBEKA.
JlexapCTBEHHBIE CpPEACTBA

Xumus numy. Pojibs XuMuu B
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH

KocMmernueckue u nappromepHbie
cpeacTBa. beitoBas xuMus

XuMUs B CTPOUTENIbCTBE. BaxkHelue
CTPOUTEIIBHBIC U KOHCTPYKITHOHHBIE
MaTepPHAIBI

XUMHUS B CEIILCKOM XO3SHCTBE.
Opranuveckrie 1 MUHEPAJIbHBIC
ynoOpeHus

CucreMaruzanys 1 0000IIeHNE 3HAHUN
10 TEME

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

bu6mmoreka [{OK
https://m.edsoo.ru/2e45a44f

bubmmoreka [{OK
https://m.edsoo.ru/9f11bf51

bu6mmoreka [IOK
https://m.edsoo.ru/a6552721

bu6moreka [IOK
https://m.edsoo.ru/1f7b5bd2

bu6moreka [IOK
https://m.edsoo.ru/da42d5a9

bu6mmoreka [IOK
https://m.edso0.ru/61e69003

bu6mmoreka [JOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [IOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






