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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOLIMMCS YCJIOBUSAM KU3HU B COLIMYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpOOHYI0 ~ MHTEpIPETAlMI0 B COOTBETCTBUM C  OCHOBOIIOJAraroIUMH
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoll obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1ycMaTpUBaeT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefielieHue M CTPYKTYpUpPOBaHUWE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHMS OCHOBHOM 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIUSAM B TPOrpaMMe MO XMMHUHU IPEAYyCMOTpPEHa
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 COCTABIISIIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyYEeHHUS Ha YpPOBHE CpeIHero oobimiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX JUCHIHUIUINH B By3aX M OpPTaHU3AIUSAX CPEIHETO MpodeccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCIIE C IEPCTICKTUBOM TOCIIEYIOMIETO TOTyICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MPOrpaMMBl CpEeIHEro oOIero 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
00OOIIEHHBIX CIMOCOOOB  JEATENBHOCTH, MMEIOIMIMX  MEKIUCUUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alliy COJEPkKAHUS 3THUX KypCOB B MpOTrpaMMe MO XUMHU 32 OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKass XHMHUS» COCTAaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM YypOBHE H3Yy4yeHHUs IMpeamera olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PEaKIINii, paCCMaTPUBAEMbIX C TOUYKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUYECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XMMUW MPU PACCMOTPEHHUH PEAKIMOHHON CITIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YYEHHUS JJI KIACCOB ONMPEACIEHHOTO MPpoduis (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NIl KJIACCOB XUMUKO-(hu3udeckoro mpoduist 60bIIoe
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-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXPAHEHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xuMusi. B 3TOM  ciydae  mpenocTaBisieTCs  BO3MOXKHOCTh g Ooiiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX MPEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
oOLIIEHAYyYHBIX METOJIOB TO3HAHHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U 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 XHUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe TNpeACTABICHUN: O MaTepUATHHOM €JUHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

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



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU HJI OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIIEHKU C MO3UIIMKM HKOJOTHUECKON 0€30MacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

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

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

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

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

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

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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). TUMNBl NepeKpbIBaHUA AaTOMHBIX OpOUTaNe, G- U T-CBSA3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHMS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YPDEKTH B MOJEKYIaX OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIHI
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIIatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBHalbHBICE Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C 00pa3laMyd OpPTraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji ankaHoB, 001mas GpopmMyia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, IIUKIU3AIUM, TUPOIU3a, KpeKuHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Owmwas ¢opmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

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

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPHU3ALNH, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHI[EBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonyTHeie HeTsHbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

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

OKCIEPUMEHTAIbHBIE METOJbl HW3yYCHHs] BEIIECTB M HUX MPEeBpaIleHU:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepeopa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOr€HIIPOU3BOAHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIeHUS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiicTB (penona. KauectBeHHble peakuuu Ha QeHosn. TokcuyHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. DuU3MYECKHE CBOWCTBA aJbJETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIUU, PEAKIMU C Y4YaCTUEM YTIEBOJOPOJHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyrna, uzoMmepus u
HOMEHKJaTypa. PU3NUYECKMEe U XUMHUUYECKHE CBOWCTBA: THUIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne30kcupuoo3a. OU3NUecKue CBOMCTBA W HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0J03bl.  DU3MYECKHE CBOMCTBA Kpaxmajla M IEJUII0JIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YUEHHsS] BEHIECTB M HUX MpPEeBpallCHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTUlbl (C THUIPOKCHUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a/iad 1o TeMaMm «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETHUYHBIC.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpEACTaBUTE]Ib aMHHOB apomaTudeckoro psga. CtpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOCH30JIa.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUK, O00pa3oBaHUEe TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAJIbHbIE METOAbl HW3YyYEHHUS BEUIECTB M WX INIPEBpalllCHUN:
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 .

BbicOKOMOJIEKY/ISIPHBIE COCTUHECHUS.

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,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIA (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3NYECKUE BEJIMYUHBI, €IMUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

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



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue SIIEKTPOHOB IO aTOMHBIM — OPOMTAISIM.
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. CBsA3b mepuoguYEcKoro 3akoHa u llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona /[[.1. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[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 COXPAHEHHS] MacChl BEHIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

O6paTumblie U HeoOpaTUMbIE peakIni. XUMHUYEeCKOoe paBHOBecue. KoHncTaHTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W claOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. lIpolecchl OKHCIEHHUS W BOCCTAHOBIICHUA.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOPOAAa B MPUCYTCTBUM KaTald3aTopa, MOJACIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHenme KUCIopoAcoaepKaIIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ou3nueckue U XUMUYECKUE CBOWMCTBA MU MPUMEHEHHUE KUCIOpoJda 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 KUCHOThI. [IpuMeHeHnne cepol U €€ COEIUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COeMHECHUIN. A30THBIC YI00pEeHUSI.

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

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIU(UKAIUY.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIEeCTB, 0OPa30BAHHBIX YIIEPOIOM, U €ro
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE 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 DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEeKTPOXUMUYECKUN psifl HanpspkeHUd MeTawioB. OOmme  crnocoObl

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

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, (QU3HUYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IMPHUMEHEHUE MPOCTHIX BEIIECTB W HX COCIUHCHUI.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTauioB 1oOouHbIX noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydeHne U npuMEeHEHHUE XpoMa.

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

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCuisbl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

[uuk: mnomydeHue, (PU3NUECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

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 MIEJT0YHO3EMETbHBIX METAUIOB C BOAOW (BO3ZMOYXHO HCIOJIb30BAaHUE
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, pEelIEHNE 3KCIEPUMEHTANBHBIX 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 METOJax I[IO3HAHHUS M METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH CpeAbl U €r0 MOCHEACTBUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

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



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

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

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTENIbHBIE MaTepHasibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHnlie 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJUUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €cJIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpPEaeIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsA3€H MpU  HM3yYeHHH  OOImed W
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAyYHBIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOABI, HYKICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBASI MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHUSA ITPOI'PAMMEBI 110 XUMUWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBI CIEAYIOUIME COCTAaBJISAIOLIME: OCO3HAHME
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA M CAMOOTPEIEICHUIO; HAIMYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIIECTBE TNpaBWJIaMM W HOPMAaMH TIOBEACHMS; HaJlU4He
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peaju3alud o0pa3oBaTeIbHOW JEATEIbHOCTH, B TOM
YHCJIEe B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

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

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHsS, JIOTUKY H
apryMeHTBI IPYTUX MPU aHAIHU3E PA3TMYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUH;

YBa)KEHUS K TPOLIECCY TBOpYECTBAa B 00OJACTH TEOPHUM U IMPAKTUYECKOIO
NPWIOKEHUS] XUMUHM, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTEIBHBIX ~ HAOJIOJCHMM, KPOIOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTHKOB,;

UHTEpECa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHHMH H IOCJIEIYIOLIEM
aHanu3e MHQOpMaLUU O MEPEIOBBIX JTOCTH)KEHHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;



CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XUMUYCCKUMHU SBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSICh Ha MOPaJTbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UIINH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUs UEHHOCTeH 370poBOrO0 W 0Oe3omacHOro oOpasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30MAacCHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
TIOBCETHCBHOM JKU3HH, B TPYIOBOM JCATEIHHOCTH;

NMOHMMAHHWS IIEHHOCTH TMPaBWJI HWHIWBHIYAIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHMS TOCCACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (yIOTpeOIeHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B y4eOHO-HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrHX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYEHUIO MPOQeccuil pa3iuiyHOTOo poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHHS K TPYAY, JIOJIM TPYy/la U pe3yJibTataM TPYI0BOM I€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYabHON TPaeKTOPUH
oOpaszoBaHus, Oyaymer mnpodeccnr W peanu3alud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) DK0JI0THY€eCKOT0 BOCIIUTAHUSA:

AKOJIOTHYECKH 1E€JIECOO00PA3HOTr0 OTHOMIICHUS K TPUPOJIC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIie;

MOHUMAHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpOoOJeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUSA JOCTKEHUH XUMHH IS
PENICHHS BOMPOCOB PAIMOHATBHOTO MPUPOIOTIOIE30BAHMS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHsI MPOTHO3UPOBATH HEOJIATONMPHUSTHBIC JKOJIOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUN U TIPEIOTBPAIIATH UX;



HAJIMYUS PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH 3KOJIOTUYECKOU HaIMpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS. UMHU B II03HABATEIbHOW, KOMMYHMKATUBHOW M COLIMAIBHOU
MpaKTUKE, CIOCOOHOCTM U YMEHHS aKTHBHO NPOTUBOCTOSITH HUJCOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKHU;

NOHUMaHUs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUN PAIMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKAroIIeM MUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UMBWIM3AlMU: B €€ TYMaHUCTUYECKOM HANpaBJICHHOCTH WM BaXXHOM poOJU B
CO3/JaHUM HOBOW 0a3bl MaTEepUATBHOW KyJIbTYpbl, B pPEHICHUH TJI00ATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U YKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00€CTICUCHUU
YCIIOBUN YCHEIIHOTO TPYJa M SKOJIOTMYECKH KOM(POPTHOM >KM3HU Ka)XIOT0 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOHO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BATh
noJjiydaeMble 3HaHMS JIJISl aHAIU3a U OOBSICHEHUS SIBICHUN OKpYXKAIOIIEro MUpa H
MPOUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IENbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUU 10 XUMHUHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATETBHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI IO XUMHH Ha YPOBHE
CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:



3HAQYMMBbIE IS (GbopMHpOBaHUS  MHPOBO33PEHUA  O0YYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, SIBJICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIENOBAHUE, HAOIIOAEHNUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHbIE y4eOHbIE NEHCTBUA (MO3HABaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBarolme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEPCAJIbHBbIC yueOHbIE
JIEVUCTBUSA B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe JIeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IEATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNH W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BHIOMpATh OCHOBAaHMS W KPUTEPUHU I KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIWBAaTh IPUUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpyuBacMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIIOUCHHUS;

MIPUMEHSTHh B MPOIIECCE MO3HAHUS HCTOJIb3yeMbI€ B XUMHUU CHMBOJMYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATh MOJIEIBHBIC NMPEICTABICHUS — XUMUUYECKUU
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOMN
peaKkiuy — TpU PEHICHUH Y4eOHBIX IMO3HABATEIbHBIX WU MPAKTUYECKUX 3ajad,
MPUMEHATH HAa3BaHHBIC MOJIEIbHBIC MPEACTABICHHS JJIsl BBISIBICHHUS XapaKTePHBIX
MPHU3HAKOB U3YYaEMbIX BEIIECTB M XUMUUYECKUX PEAKITUM.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GbopMyTHpOBATh LU U 3314l UCCIICIOBAHUS, UCIIOIh30BATh TOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 332 XOIO0M
npoIecca, CaMOCTOSITENIbHO TIPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHOHN paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
IIOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nnpopmaumeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsT JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOIB30BAHUSA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpeICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Tpu pabore cC
XUMHYECKOW WHPOpMAIME: NPUMEHITh MeEXNpeaMeTHole (du3nueckue u
MaTeMaTUYEeCKre) 3HaKU M CUMBOJIBI, (OpMYIIbl, aO0OpeBUATYpPHI, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK1aeMOM TeMbI B XOJI€ AUaIora u/uiu
JMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJIOKECHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS MTPEJIOKEHHON 3a/1a4U;



BBICTYNIaTh C IPE3CHTALMEN PE3yJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3UILUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcaJbHbIe y4eOHbIE 1eHCTBUSA:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYHIECTBISATH CBOKO ITO3HABATEIBHYIO
JEATENBbHOCTh, Ompelensas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJJIaraéMblii  aNroOpuT™M JIEHUCTBUHA TpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIIEeNOBAaTEeNbCKUX 3a/ad, BbIOMpaTh Haubosee
b eKTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIUIX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb JICSITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
ypOBHE Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUsS BKIIOYAIOT CrelnudUUecKue
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BaHUIO 3HAHUM, BUIIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE€ B PEaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHEH. B
nporpaMMe€ 1O XHMHUHU TMPEIMETHBIE pPE3yJbTaThl MPEACTABIEHbI IO T0JaM
M3y4YCHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHuyeckas XuUMUSI»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BHUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUIECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIULIUHBI, CO3[JaHUH HOBBIX MaTEpHUAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B o0ecrnieueHn palMOHAIBHOIO
MPUPOJIONONIB30BAHUS, B (POPMHUPOBAHUM MHPOBO33PEHUS M OOIIEH KYyJIbTYpbI



YeJIOBEKa, a TaKKe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIINE NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, JIPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTanedl, HOH, MOJIEKYJa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIAEPOAHBINA CKENET, (yHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reomeTpuueckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHCIIOPOJI- U a30TCOJEPIKAILNE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHUS OpPTraHUYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS
U TpEeBpallleHUs] HSHEPrud MpU XUMHYECKUX pPEaKlusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUUYECKUX SIBIICHHI; NIPEACTaBICHUS
O MEXaHM3MaxX XMMHUYECKUX pPEaKLMM, TEPMOAUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIEKyJIaxX (MHAYKTUBHBIA M Me30MepHbIN 3¢ ¢ekThl, opueHTanTsl | u Il pona);
(pakTOJIOTMYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M O€3011acCHOM
UCTOJIb30BaHUM Ba)XKHEHWIINX OPraHUYECKUX BELIECTB B OBITY M HPAKTUYECKOM
JESTeNbHOCTH ~ 4YEJOBEKa, OOLIMX  HAy4yHBIX MNPUHIUINAX  XUMHUYECKOTO
IPOU3BOJICTBA (Ha MPUMEPE MTPOU3BOJCTBA METAHOJA, TEPEPadOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATUA IIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BATh XUMUYECKYK0 CUMBOJIMKY JUIS COCTABJIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (HOPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJIATh YPABHECHHsI XMMHMYECKHX PEAKIMM M PACKPBIBATh MX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
ANIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OoOMEeHa NyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3rOTaBIMBATh MOJAEIHM MOJIEKYJI OPTAHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHWH: YCTaHABIMUBATh MPUHAIICKHOCTh W3YUCHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
Homenknarype (IUPAC) u npuBoauTh TpUBHAIIbHBIE Ha3BaHWS NI OTACIIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, allEeTUJICH, TOIYOJI, TJIUICPHH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHU/l, alleTalbJCTH I, alleTOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTeapUHOBAs, OJICMHOBAsS, MATbMUTHHOBAS KUCJIOTHI,
TJIAIWAH, aJaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBHHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs W WOHHAas CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKECHUS TEOPUH CTPOCHHSI
opranudeckux BemectB A. M. BytiepoBa s 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENICH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKaJIMCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKJIY  HUMH  yYpaBHEHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh Ha KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCTUHECHHH OT
KpPaTHOCTH Y THIIA KOBAJCHTHOM CBS3H (G- M T-CBSI3M ), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMaTH3allUI0, BBISABICHUE MPUYMHHO-CIICJCTBEHHBIX CBA3CH — IJIST M3YUYCHHS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKACHUIO XUMUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  MOCJEACTBUS  OBITOBOM |
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIOIL30BaTh MOJYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSITEIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUI SKCMEPUMEHT (TOJIydEeHUE U HW3YYEHHE CBOWCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 pAacClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
Oe3omacHoro oOpalieHusi ¢ BelIeCTBaMU U JIA0OPATOPHBIM O0OPYAOBAHUEM,
dbopMynupoBaTh 1€Nib HUCCIENOBaHUA, TNPEJICTaBISATh B pazIu4yHON ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHM:

coOJIF01aTh MpaBUia SKOJIOTHISCKU 11e7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha JKUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IICJICHAMPABICHHBIA TOUCK
XUMUYECKOW MHPOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMHYECKYIO WH(MOPMAIINIO, epepadaTbiBaTh €€ W MCIOIb30BaATh

B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3aaueH.
11 KJIIACC



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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTHU SBJIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B 00E€CICYCHUU YCTOMUHUBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECICUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33PECHUS U OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

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

M30TOIIBI, JJIEKTPOHHAs 000J10YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MWOHHAs, METAIIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKAsi PEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs JUCCOLMALMs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIN TMOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHUYECKOU PEAKLUH, CKOPOCTh XUMUUYECKOW PEAKLINU, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
[IPEBPAILICHUS] SHEPTUM NPU XUMHUYECKUX PEAKLMAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMaHUS
IPUYMHHOCTH U CHUCTEMHOCTH  XUMHYECKHX  SIBJICHUM;  COBPEMEHHBIE
MPEJCTABIEHNUS] O CTPOCHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; MPEACTAaBICHUS O MEXaHU3Max XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTIX  MX
MPOTEKaHUs, O XMMHYECKOM PaBHOBECHH, PACTBOpPaX U AUCIEPCHBIX CHUCTEMAX;
(akTONOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCITOJIb30BAaHUHM BAKHEUIINX HEOPTAHMYECKUX BEIECTB B OBITY U MPAKTHYCCKOM
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAyYHBIX MPUHIMIAX  XUMHUYECKOTO
MMPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHU;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTaBlieHUs (GOpMyd BEUIECTB M  YpPaBHEHMA XHMHYECKUX  PpEaKIui,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAsA, METa/UInuecKas, BOJIOPOJIHAS), THUI KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

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

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

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

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOTYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

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



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C Y4E€TOM HUX DHEPreTUYECKUX XapaKTePUCTHK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeKAIIME B OCHOBE MPOMBIIIJICHHOTO MOJIYYE€HUSI CEPHOW KHUCIOTHI, aMMHAakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILIECHUS] PUCK-TIOJb3a;

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

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOUIUMX B PEAKIIMHU BEIECTB; TEIUIOBOrO 3(deKTa
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKkUuu, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BHUJIE PAacTBOpA C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  JKCIEpUMEHT  (MpOBENEHHWE  peakIuii  HWOHHOTO  OOMeHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3adad 1o Temam «Mertamisy U «Hemeramns») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISAX COXPAHEHUS CBOETO 30POBBS, OKPYXKAIOWIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBISATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4ueOHOM 3aadeii.
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3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer u 3HaUEHNE OPraHUYECKON
XMMMH, TIPEICTABICHUE O MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHust OpraHu4eCcKUX
coenqunenuit A. M. bytneposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEqUHEHNN

[IpencraBnenue o kiaccuUKauu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIATypa U H30MepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl osTyueHus: ¥ IpUMEHEeHUe
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ H30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHpIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKkTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnyecKrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObl mosryyeHus U NpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 oTnpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbl: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CrniocoObl MosTyueHus U IpUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKJIATypa, INEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nosTyyeHus U NpUMEHEHUe
AJIKHOB

26 Pemenue 3anau: pacy€Thl 10 ypaBHEHUIO
XMUMHYECKON PEaKINU

97 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
TeEME

28 ApeHBbl: TOMOJIOTHYECKUH psif, oO11ast




dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenune pacu€rHbIx 3a1a4 Ha

32 OTIpe/IeIeHNE MOJIEKYIISIPHON (OPMYITBI
OpPraHU4eCcKOTo BELIeCTBA

33 CrniocoObl nosTyueHus U NpUMEHEHNE
apeHoB

34 I'eneTnueckas cBsI3b MEXAY pa3IUUHBIMU
KJIaccaMU YIJIeBOI0POI0B
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUU IO TeMe

36 [Ipuponusiii ra3. IlonytHsle HeTsAHBIE
rassl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKH
HedT1b 1 ciocoOsl e€ nepepaboTKH.

38 [IpuMeHeHre TPOAYKTOB NEpepaboTKU

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLUu
3aMelleHus TajJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamus 1 0000IeHe 3HAHNUI 110
pazaeny "YrneBoaoposr"

43

KonTponbHas paborta no teme
"YrneBonopoisr"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

45

XHUMHUYECKUE CBOMCTBA MPEIECTbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObl nosTyyeHHs U IpUMEHEHUe




MHOT'0Q@TOMHBIX CITUPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTIa

51 XUMUYEeCcKUe CBOMCTBA (heHOJIa

59 CriocoObI osTyYeHHst U TPUMEHEHHE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
"CnupTtsl U (peHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
AJBJIETHIBI ¥ KETOHBI: 3JICKTPOHHOE

55 CTpOEeHHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTUIBI ¥ KETOHBI: (PH3HUECKUE
CBOWMCTBA; PEAKIMH MTPUCOCTUHCHHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoITyYeHHsI ajTbJICTHIOB U
KETOHOB
OIHOOCHOBHBIC ITPE/ICNIbHBIC KAPOOHOBBIC

59 KHCIIOTBI, 0COOGHHOCTH CTPOESHHS UX
MOJICKYJ

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3uvecKure CBONCTBA

61 XUMHUYECKUE CBONCTBA MPEICITBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0GeHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBI. MHOr00Opasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl MosTyueHus: ¥ IpUMEeHEeHue
KapOOHOBBIX KHUCIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3aa4: [0 YPaBHEHUIO
XMUMHYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYJIIbl OPraHU4EeCKOro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kHUCIOTHI. CaoxHbIE d3PHUPHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEPIKAIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moroee aeicreue. Ilorsarue o

72 CUHTCTHYECKUX MOIOIIUX CPEICTBAX
(CMO)
I'eneTnyeckas CBSI3b YIIICBOJIOPOJIOB U

73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

72 Pacu€tel o ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OO6mrast XxapaKTepuCTUKA YTIIEBOJIOB U

76 KJaccuukaius yrieBo10B (MOHO-, TU- U
TOJICaxapu bl )

77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HAXOXXJCHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. Haxoxaenue B mpupojie u
MPUMEHEHHE AUCAXaPUIOB
[Tonmmcaxapuapl: CTPOCHUE MaKPOMOJICKYT,

80 (bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3aa4 Ha

OMPpCACIICHNUEC JOJIM BbIXOAa MMPOAYKTa




pCaknuuu 0T TCOPECTUICCKU BO3SMOXKHOI'O

83

Cucremarusanus u 00001IeHYE 3HAHUM IO
pasneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiiyue opraHudecKkue
coeMHeHUs"

85

AMuHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA alu(PaTUUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI ToNTydeHHsI 1 TPUMEHEHHE
anrpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3ndecKue CBOMCTBA.
OTnenbHbIC MPEICTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMudecKkre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHrte3 n TruapoJn3 ICITuaoB

91

benku xak npupoaHble NOJIUMEPBHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<aume reTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OouoJIoruyeckas POJib




94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoiepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin”

96

KonTponsHas pabora no teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALINS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYECKUE KayuyKku. Pe3nna

100

Bomokna: HaTypaJlbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMGPI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH"

102

O06o00611eHne U cUcTeMaTH3aIUs
M3Yy4EHHOI'0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYIISIPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
aJIeMeHT. M30ToInI
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoamueckas
7 cucTeMa XMMU4YecKuXx 3jeMeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHeH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 paCTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHUYECKOW M OPraHNYECKON XHUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo Teme
"Biustaue pa3nudHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcCouanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKIIUU B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3agau pa3nmuyHBIX TUIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUecKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Mapubl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTnueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(duzuveckue u XumMuieckue ceorctaa. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 Crexiio, ero nojgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
teme "Hemeraminr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [leproanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4y pa3auvHBIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucteMbl

76 XUMHYECKUX dJIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JeMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AIFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJ1aBHBIX OATpynm"

83

OO6mras XxapakTepuCTUKA METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

dusznyeckre U XMUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHEeHNs Mapraniia.
ITepmaHTraHaT Kajnus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA Kele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOUYNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







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

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O0miecTBo ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO

«IPODA»; Akimonepnoe obuiectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas a5iekTpoHHas MIKoJIa

Pemry EI'D






