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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoi
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YpPOBHE YIIyOJNEHHOTO HM3Y4YEHHUs 3aHUMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOLIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO ISt
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMe mno XuMHM Ha3HaY€HUE TMpeaMeTa «XHUMHUS» TOTydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBISIOTCS CJIEIYIONIME BBITIOJIHIEMBIE MPOTPaAMMOM TI0
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OLICHKHM OOpa3oBaTEIbHBIX JAOCTH)KCHHUH OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHbIX Mpoduiel, mIpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYCHHS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI 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, COJACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHI  OOydYaromerocss 1O  OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COJIep)KaHMsI yueOHOTo MpeameTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPEIMETOB ©0a30BOro u yrayOJE€HHOTO 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 MW3YyYCHUS CHEIUATBHBIX 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 MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEAEIEHHBIA MPOPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHUPYEMBIM pe3yiabTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHU palMOHalu3alud y4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas xumusi». [lpu onpeneneHun mojaxoa0B K 0TOOPY M CTPYKTYpHOU
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 XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHA 00BEM  (HAKTOIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEICTaBIEHUH O CTPOCHHMM BEIIECTBA, XMMHUYECKOW CBSI3M U 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHUM aTOMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANMEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIU3E PACINIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WMEEeT TO, YTO Ha COJAEpNKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUU TpEeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduist O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MAacCbl U JHEPruM, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIW3a, MNPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TOo xe BpeMs B coaepkaHUM TIpeaAMeTa JJIsi KIACCOB XHMMKO-
Ouonornyeckoro npoduiis OonbIIMA yAenbHbIA Bec OyleT UMETh OpraHuyecKas
xumuss. B 3TOM ciayyae mpemocTaBiIS€TCS  BO3MOXHOCTH sl Ooliee
00CTOATENILHOTO  PACCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K MpPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JUIOUJbI, OENIKH, YIJIIEBOJABI, HYKICHHOBBHIC
KUCJIOTBHl U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBEe M CBOWCTBaxX MpEICTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3y4YEHUS
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SIX C yUeOHBIMU MPEIMETaAMHU.

[Ipy u3ydyenun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIYyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MepBOCTENICHHON 3HAYUMOCTHU SIBIISETCS (OPMUPOBAHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTU YEJI0BEKa U OJTHOrO U3 KOMIIOHEHTOB MUPOBOU KYJbTyphbl. Penienue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoiaraet
peanu3aluio TaKuXx 1eNei, Kak:

e (opmupoBaHue mNpeACTaBIEHUNA: O MaTepUaIbLHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH ABJIEHUN MPUPOIBL, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPIeTUICCKON M IMUINECBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnr PpalroOHAIBHOTO TMPHUPOONOIL30BaHNs, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHUYECKUX PEAKIUH, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CHCTEMAX, 00 00Iux
HAaYYHBIX IPUHIUIIAX XUMHYECKOTO TPOU3BOICTBA;



e (QopmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX M€ U TpoOJieM COBPEMEHHON XUMHUH, Uil OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO pEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM M MPOU3BOACTBEHHON MEATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadOTKOM
BEIIECTB;

e YyINIyOJI€HUE  TPEJACTABICHUH O  HAay4yHBIX  METOJaX  IO3HAHUA,
HEOOXOAUMBIX JUIsl TMPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HMEIOIIUX MECTO B
pPUPO/IE, B MPAKTUIECKON JEATeIbHOCTU U TIOBCEHEBHOMN KU3HHU.

B mnnanme peanuzanuu nepBOOYEPETHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU H3YUYECHUH
npeaMera «XuMHs» Ha  yrayOJ€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTH
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOJBI,
yBaXEHUS K TIpolleccy TBOpUECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAaHMIO  Ha  OCHOBE  YCBOGHHS
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEH oOy4armuxcs, (OpMHpOBaHHE y HHUX CO3HATEIHHOTO
OTHOIICHHUS] K CaMO0Opa30BaHHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOTO MPUPOJIONOJIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIbHOCTH.

OO6uiee yncno 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYECHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpemHero obmiero 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

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBINH M TOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buabl u30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbyakuronanpHOM rpynme. ['omonorus. ['omonorudeckue psiapl. CucreMaTnieckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAJIbHBIE METOAbl HW3YyYEHHUS BEUIECTB M WX NIPEBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
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 CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUMH 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

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

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYNl alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX 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 CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
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 MOJIEKYyJbl OeH30i1a. DU3HMYECKHE 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 TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. 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 MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), 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€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

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. BoOIOpOIHBIE 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 MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

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

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJbMUTUHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mas xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHeHue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MoOJieKyJie aHWiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE 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 HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOopeHHe OEJIKOB B BOJIE, JCHATypamusi OCIKOB MpPU HAarpeBaHUM, IBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



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

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

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

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

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

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

PacuétHrie 3agaun.

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

MexrpeaMeTHbIE CBS3H.

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

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

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



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

['eorpadus: moae3Hble UCKOMAEMBbIE, TOIIIIUBO.

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. XUMHUECKUil 35iemMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsi3b MEPUOAUYECKOrO 3akoHA U llepuoguueckoit CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

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

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPbBI, pACTBOPUMOCTh. KpucTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAaHEHHMsSI MacChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

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

OnekTponuTuyeckas aucconuarus. CwibHbe U CJIa0bIe DBJICKTPOJIUTHI.
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 BOCCTAaHOBHUTENb. lIpolecchl OKUCIEHUS W BOCCTaHOBJIICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpPOAAa B MNPUCYTCTBUM KaTalu3aTopa, MOJAEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
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
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢u3mdeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOpOACOIepKaliue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



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

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
cepHoOU KUCIOThI. [IpuMeHeHne cepbl U €€ COETMHEHU M.

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

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

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUUYECKHE CBOWCTBAa TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOoCThIX BEIIEeCTB, 0OPa30BaHHBIX YTIEPOIOM, 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 mMetaiuioB B [leproanueckor cUCTEME XMMUYECKHAX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJY4YECHUS METaJIOB: TUAPOMETAITYPIHS, IAPOMETAILTYPrus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

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

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



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

OOmast xapakTepucTuka MeTawioB moOouHblx 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
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

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

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxeneza(lll). [Tonyuenue u mpuMeHeHUE xee3a
U €ro CIUIAaBOB.

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

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTamipl W CIUIaBbD», B3aUMOJCHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJECHCTBHE THAPOKCUAOB AJIOMHHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«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 IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJIb30BaHMsS MpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 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) MPOAYKTOB pPEAKIIMU, €CJIH OJHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIeCTBA B PAcTBOPE, JOJM BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®duznka: Marepusi, MHUKPOMHUpP, MaKpOMHpP, aTOM, DJJIEKTPOH, WPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

['eorpadusi: MuHEpaIBl, TOPHBIE MOPOJIBI, TIOJIE3HBIE HCKOMAaeMble, TOTLINBO,
peCypChl.

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



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEIENICHUI0; HAIMYME MOTUBAIIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABONOPSIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

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

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPHUHM M MPAKTHYECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
Y TMIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAaHHUS IIEHHOCTEH 370pOBOTO W Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPAaBWJI HWHIWBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBHUM, IMPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeSATeTbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, yYMEHUS
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
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIICHUU TJI00AJIHHBIX
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: IIOHMMaHUS CYUIHOCTH METOJOB
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 W WMEIONIUXCS JAHHBIX C I1EAbI0 TIONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUI0 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

MeranpenMeTHbIE pe3yabTaThl OCBOCHHS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUSA,
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 ACHCTBUS (TIO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEpCAJIbHbIE Y4EeOHBIC
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 JJOoruvdecKmne JeMcTBHS:

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 3HAHMI NPUEMBI JIOTMYECKOTO 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
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

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



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKHUX 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;

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

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

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUSI.

3) pabora ¢ uHpopMmanmeii:

OPUCHTHPOBATHCSI B PA3IMYHBIX HCTOYHWKAX WHPopManuu (Hay4dHO-
MOMYJIIpHAs. JIMTepaTypa XHUMHUYECKOTO COJIEpPKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcbl MHTEepHETa), aHaIM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BHIOB U (HOpM
IpeICTaBIICHUS, KPUTHUYECKH OIICHUBATh e JOCTOBEPHOCTH u
HETIPOTHBOPEUYHBOCTH;

(GopMyTUpPOBaTH 3aIPOCHI U MPUMEHSATh PA3TUYHBIC METONbI MPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

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

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

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
JTUCKYCCHH, BBICKA3bIBAaTh W€, ((OPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

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

PerysiTuBHbIC YHUBepCcaabHbIe y4eOHbIE 1efiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBaTEIbCKUX 3a/ad, BbIOMpaTh Hambosee
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

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTrIyOJIEHHOM
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
[0 MOJYYEHHUI0 HOBOI'O 3HAHUS M NMPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
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



MUIIEBONA 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEeMOW  XMMHUYECKHMX  3HAHUW, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTD, CTENIEHb OKHCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MPEIACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W 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
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTIEPEPAOOTKH 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 CUMBOJIMKY JIJII COCTABJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



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

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HW3YyUYECHHBIX
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
MpeJCTaBUTENICH OPraHUYECKUX BEIIECTB (ITWJICH, alleTHJICH, TONYOJ], TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWUIIWH, JUBUHWI, U3OIPEH, XJIOPOIMPEH,
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 pemiecTB A. M. ByrtiepoBa 11 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAHOB, UKIIOAIKAHOB, 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€HETHMYECKYI0  CBSI3b  MEXJIYy  HHMHU  YpaBHEHUAMH
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 BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUIECKOE TPUMEHEHHE MMPOTYKTOB MepepaboTKH;

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 oTepanuu
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 TPEACTABICHUSAMH 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(hOpPMUPOBAHHOCTb YMEHHM: MPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMMHUYECKOU
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
IPOU3BOJICTBEHHON JICSATEIBHOCTH 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 DKCIIEPUMEHT (MOJYYEHHE U U3YYEHHE CBOMCTB OpPraHUYECKHX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpaIIeHuss ¢ BEIIeCTBAMU M J1TA0OPaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00pPa3HOTO MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nTokaszareis [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
XUMHUYECKOU MH(MOPMAIIUU B PA3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
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 «OOIass W 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 pEIIEHUU MPOOJEM HKOJOTHUUECKOM, 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 OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

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, pacTBOP, DJICKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKON ITHUCCOLMALUM, TEPUOIUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMEe 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, TEPMOJMHAMHUYECKHUX M  KUHETHYECKHX  3aKOHOMEPHOCTAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCIIOJIb30BAaHUN BKHECHUIINX HEOPraHWMYECCKUX BEMIECTB B OBITY M NMPAKTHYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

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



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3UM U THUIA KPUCTAUIMUECKON pemeETKu, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3G (EeKTy peakiuu, U3MEHEHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TEPUOIMUECKOTO 3aKoHa /JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUIPOIU3A;  pEaKIuu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(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 Hay4yHble TPUHIUNBl XUMUUYECKHUX MPOU3BOJICTB; II€I€CO00PA3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHHEe, MOJISTUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU EeSATEILHOCTH YEJIOBEKa U B TIOBCETHEBHOW JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKIuyu; 3HAYEHHsS BOJOPOJHOTO IOKAa3aTessl pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JTAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTAaBa HEOPTAaHMYECKHUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 OOpaIleHnus ¢ BEMIECTBAMU U JTAOOPATOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynol u jabopaTOpHBIM 00OpyAOBaHUMEM, OOpalleHHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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3.1 Cruptsl. DeHon 11 1 1 https://m.edso0.ru/TJI36WGJ5
KapOoHMIIbHBIE COETMHEHUS: albJIETUAbI U
3.2 keToHbl. Kap6oHOBbIE KUCIOTHI. ClI0KHBIE 21 1 1 https://m.edsoo.ru/O2NWGJZU2

s¢upsl. XKups



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 YraeBosl 9 https://m.edso0.ru/962BYGF10
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BricokoMoneKynsipHbIE COEAMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazueny 6
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOI'PAMME
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (I (PPOBbBIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
IT
11 SAROM I LieproAIIeckal cheTeMa 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 2 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranms 31 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertanibl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
M X
3.1 CTOART HOSHATILE XML AMMIL T 9 2 https://m.edso0.ru/2Q4016NXK
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 8 8

I[TPOTPAMME



https://m.edsoo.ru/R39EAGJPC
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

II::T‘;H DJIeKTPOHHBbIE HU(PPOBHIE
KounyecTBo yacoB mly o0pa3oBaTe/ibHbIE pecypcChl
Ne T
u/n eMa ypoka
IIpakTHye
KonTtpoJbHbie
Bcero cKHe
padoThI
padoTsl
[IpeameT u 3HaUEHNE OPTraHUYECKON XUMUH,
1 MPEACTABICHUE O MHOTOOOPa3uy OPTraHUIECKUX 1 https://m.edso0.ru/48G4H34K4
COEIMHEHU N
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoja (OCHOBHOE U
2 BO30YXKIEHHOE COCTOSTHUS). BaneHTHBIS 1 https://m.edso00.ru/0DI6T8LIR
BO3MOXHOCTH aToMa yriepoja
XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
3 MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHOM CBSI3H, 1 https://m.edso0.ru/C42CCDY5S
crocoObI pa3pbhiBa CBA3EH
4 Teopust cTpoeHUsI OpraHUuYeCKUX coequHeHud A. M. 1 https://m.edsoo.ru/MIAFO4POO
byrneposa
Bunel n3omepun: CTpyKTypHas, MpOCTPAaHCTBEHHAS.
5 DneKkTpoHHBIC 3PPEKTH B MOJIEKYJIaX OPraHUICCKUX 1 https://m.edso0.ru/GN3QZ8AHX
COEOUHEHUN
[IpencraBienue o Kiaccupukay u
6 cucrematrueckas Homenkiaarypa (IUPAC) 1 https://m.edsoo.ru/P6AQNOU22
OpPraHMYECKUX BEIIECTB
7 Kiaccudukanuys peakiuii B opraHu4ecKOl XUMHH 1 https://m.edsoo.ru/M5DJYMPOM
3 CucremaTu3aius 1 0000IIeHne 3HAHUN TI0 TEME 1 https://m.edso0.ru/SKOA3EBG7
KoHnTponbHas padorta
9 AJKaHBI: TOMOJIOTHYECKHH psif, obmas popmyna, 1 https://m.edsoo.ru/8HWEWZ 174

HOMCHKIJIATYpa U U30MCEPHs, SJICKTPOHHOC U



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174

IMPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI

10

duznueckre 1 XUMUYECKUE CBOMCTBA aJIKAHOB

https://m.edso00.ru/GV8LNQJ3X

11

Haxosxnenue ankanos B npupoje. CiocoOsbl
IMOJIYYCHHA U IPUMCHCHUC AJIKAHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknmoankanel: 00mas Gopmyia, HOMEHKIATypa U
M30MepHsi, 0COOCHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB, CIIOCOOBI MOJIy4EHUS] U IPUMEHEHUE

https://m.edsoo0.ru/Q4B590Q1A

13

Pemienne pacy€THbIX 337124 Ha ONIPEICIICHNE
MOJIEKYJIAPHOHN (HOPMYITBI OPTraHUUECKOTO BEIIECTBA
110 MaCCOBBIM J1OJISIM aTOMOB 3JIEMEHTOB, BXOIAIITUX
B ero cocrtas. CucremMaru3anus U 0000IIeHe 3HAaHNT
110 TEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTUYECKHH psifl, oO1as hopmya,
HOMEHKJIATypa, JIEKTPOHHOE U TIPOCTPAHCTBEHHOE
crpoeHne Mostekys. CTpyKTypHas U IHC-TpaHC-
M30MEpHs ATKEHOB

https://m.edsoo.ru/NCGOE2KO0J

15

dusnyeckre U XUMHUYECKHE CBOMCTBA aJIKEHOB.
[IpaBuino MapkoBHMKOBa

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

16

CriocoObl MosTyueHus: 1 IpUMEHEHUE AJIKEHOB

https://m.edsoo.ru/YSODCR6ZN

17

[Ipaktruueckas padota Ne 1 mo treme "Ilomydenue
STUJICHA U U3Y4YEHUE €ro CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenne pacu€THbIX 3a/1a4 Ha onpeaecHIe
MOJIEKYJISIpHOM (OPMYJIbl OPraHMUECKOIO BEIIeCTBa
KonTtponbHas paborta

https://m.edsoo.ru/ XYWNMAYNA

19

A.]'IKaI[I/IeHHI COHp?DKéHHBIe, H30JIMPOBAHHBLIC,
KYMYJIHUPOBAHHEBIC. Ocobennoctu QJICKTPOHHOTI'O
CTPOCHHA

https://m.edsoo.ru/EKDS1U5UV

20

XHUMHUYECKUE CBOWCTBA CONPS)KEHHBIX TUECHOB

https://m.edso0.ru/M356GLRBE

21

CnocoObl MOJIYUYCHUS U IPUMCHCHUC AJIKAAUCHOB

https://m.edsoo0.ru/KT8M1N272

22

AJIKMHBI: TOMOJIOTUYECKUH psJ, oOmiast popmyina,
HOMEHKJIATYpa, JJIEKTPOHHOE U POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ, PU3NUECKUE CBOWCTBA

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

23 XUMUYECKHEe CBOMCTBA AJIKUHOB 1 https://m.edsoo.ru/MQ7A03SUC
24 KauecTBeHHBIE peakiMi Ha TPOMHYIO CBSI3b 1 https://m.edsoo.ru/45UN142UY
25 CriocoObl MMOJTyYeHUsI ¥ TPUMEHEHUE AJIKHHOB 1 https://m.edsoo.ru/SYL7VWAMA
0p | PemwieHnc sajad: pACUCTRI MO ypABHCHHIO 1 https://m.eds00.ru/Q7XMPZSRF
XHUMHYECKON pPeaKInu
97 Cucremaru3zanust 1 0000IIEHUE 3HAHU 110 TEME 1 https://m.edso0.ru/19DNOPINS
KontponbHas padoTa
ApeHBI: TOMOJIOTHYECKUH psifl, 001mast popmyia,
28 HOMEHKJIATypa. DJICKTPOHHOE U TPOCTPAHCTBEHHOE 1 https://m.eds0o.ru/WNGDLBK5D
CTpOEHUE MOJICKYJT O€H30J1a U TOJIyoJIa, UX
(uznueckue cBoicTBa
29 XUMHYECKHE CBOWCTBA apEHOB: PEAKIIMH 3aMEIlleHUs 1 https://m.edsoo.ru/FCNHX9WY1
30 XHUMUUCCKHE CBOHCTBA APCHOB: PeaKILHH 1 https://m.edsoo.ru/CSBNGDUCS
MIPUCOCTUHEHIS, OKUCIICHHE TOMOJIOTOB OCH30J1a
31 Oc00EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA 1 https://m.edsoo.ru/F2K2CB5PG
32 Pemenue paC‘{eTHBIX 3a/at Ha OlPC/CIICHHC 1 https://m.edso0.ru/QFKSRGCXW
MOJIEKYJISIpHOM (hOpMYJIbl OPraHMUECKOTO BEIIeCTBa
33 CriocoOpl MoTy4eHHsT ¥ IPUMEHEHNE apEHOB 1 https://m.edsoo.ru/2VKLXNJZ4
34 I'enernyeckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMU 1 https://m.eds0o.ru/IX7TOMST7E
YTJI€BOI0POJIOB
35 Pacuérbl o ypaBHEHUSIM XUMHUYECKUX peaxuuii. 1 https://m.edsoo.ru/9VBZTY4P
CucremaTtu3zanus 1 00001IeHNe 3HaHUN TI0 TEME
36 [Tpupoansiii ras. [lomytasle HeDTsIHBIE ra3bl 1 https://m.edsoo.ru/CK1CUWWEN
37 KaMeHHBI# yrojb 1 POYKTHI €ro nepepaboTKu 1 https://m.edsoo.ru/BDDEXD2FV
38 Hedtp 1 ciocoOn! €€ nepepadoTku. [Ipumenenne 1 https://m.eds0o.ru/OREIY2CYG
MIPOJIyKTOB NepepaboTku HeTr
39 I'enetnyeckas cBs3b MEXKAY Pa3TUYHBIMU KJIACCAMHU 1 https://m.eds0o.ru/HO22USZHE
yTJI€BOIOPOJIOB
["amoreHompon3BOAHBIE YTTIEBOJOPOIOB:
40 ANIEKTPOHHOE CTPOCHUE; PEAKIINH 3aMEILECHUS 1 https://m.edso0.ru/XX94BSSGR

rajorcHa



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
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https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR

JlencTBHE 1IEI04Yel Ha TaJIOTCHIIPOU3BOIHBIE.

41 B3anmopeicTBre AUTaIOreHaJIkaHOB ¢ MarHueM 1 https://m.edsoo.ru/FF11CTQKA
ITUHKOM

42 ?I/ICTGM&TI/I?;&HI/I?'I' 1 000011IeHIE 3HAHUH TI0 pa3ieny https://m.eds0o.ru/6XBYFOLLD

YTr11eBO10PO 1B

43 KoHnTpomasHas padora o Teme "YrieBoaopoas" https://m.edsoo.ru/EJHI0TT50
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:

44 | TOMOTOTHHCCKHIf pan, OOWAN Gopmyna, cTpocHue https://m.eds00.ru/I9NSKPMLB
MOJICKYJI, N30MEepHsi, HOMEHKJIATYpa,
KiaccuduKanus, GU3NIECKUe CBOMCTBA

45 XUMHYECKUE CBOMCTBA MTPEJICTBHBIX OJHOATOMHBIX https:/m.edsoo.ru/VHOGECVL Z
CIIUPTOB

16 CrrocoObI IMOJTydeHHUsT ¥ IPUMEHEHUE OTHOATOMHBIX https:/m.edsoo.r/NIHOIZVL2
CIIUPTOB

47 [TpocTeie 3(hUpsl: HOMEHKIIATYpa U H30MEpHs, https:/m.edsoo.r/UUYC7UU21
0COOCHHOCTH (PU3NYECKUX U XUMUYECKIX CBONCTB

48 MHoroaToMHBI€ CIUPTHI: STUIICHTIIUKOIb U } https://m.edsoo.ru/KMY AE65AX
TJIMLEPHUH, UX (PU3NUECKHE U XUMHUYECKHE CBOICTBA

49 CriocoOsl MosTyueHus: ¥ IpUMEHEHHUE MHOTOATOMHBIX https:/m.edsoo.r/EUSL 4B5HS
CIUPTOB

50 @DeHoJI: CTpOeHHE MOJIEKYIIbI, PU3NYECKHEe CBONCTBA. https://m.eds00.ru/0117TPLEX
TokcuuHocTh Qenona

51 XHUMHYECKHe CBOMCTBA (heHoa https://m.edsoo.ru/DRURODFRJ

52 CriocoOblI mostydeHus: U mpuMeHeHue ¢eHosna https://m.edsoo.ru/60B9BOAKU
[IpakTuueckas pabota Ne 2. Pemenue

53 SKCIIEPUMEHTANIbHBIX 33a4 110 TeMe "CrnupTsl U https://m.edso00.ru/SHOIGNHMGK
benopr"

54 CucremaTu3aius 1 0000IIeHne 3HaHUN TI0 TEME https://m.edsoo.ru/J7BQQOWB6
ANBJIErUIbI U KETOHBI: DJIEKTPOHHOE CTPOCHUE

55 KapOOHWJIBHON TPYIIbI; TOMOJIOTHYECKHE PSIIBL, https://m.edsoo.ru/DHUDYUVGN
obmras ¢popmysa, ©U30MepHUsl 1 HOMEHKJIATypa

56 Anbaeruibl ¥ KeTOHBI: (PU3UYECKUE CBOMCTBA; https://m.edsoo.ru/FTMHFTV8V
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https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
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https://m.edsoo.ru/FTMHFTV8V

peaKuuy NPUCOECTUHEHUS

PeaKI_[I/II/I OKHCJICHHUA U KaUCCTBCHHBIC PCAKIIUN

57 https://m.edsoo.ru/MT7LK3HUT
QJIBJICTU/IOB M KETOHOB

58 CriocoObI MOJTyYeHUs aTbJICTHI0OB U KETOHOB https://m.edsoo.ru/KOSEDOZNC

59 OnHOOCHOBHEIE MTPEIENIbHBIE KaPOOHOBBIE KUCIIOTHI, https://m.eds0o.ru/3AG3MML2R
0COOEHHOCTH CTPOCHHS UX MOJICKYI

60 Wzomepus u HOMEHKJIATYpa KapOOHOBBIX KHCIIOT, MX https://m.eds00.ru/88RK8HSL A
¢duznyeckue cBoicTBa

61 XUMHUYECKUE CBOMCTBA MPEEITBHBIX OJHOOCHOBHBIX https://m.eds0o.ru/EG799CL 7C
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOICTB MypaBbHUHOM KUCIIOTHI.

62 MHuoroo0pa3ue kapOOHOBBIX KUCIOT KOHTpoIbHAS https://m.edsoo.ru/NCRPAK4ZQ
paborta
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U

63 apOMaTHYECKUX KapOOHOBBIX, JUKAPOOHOBBIX, https://m.eds0o.r/PO7B20AZG
TUAPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHsaTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT https://m.edsoo0.ru/ASMQKWR52

65 CriocoObl moTy4eHus: ¥ IpUMEHEHNE KapOOHOBBIX https://m.eds0o.ru/ZY83U872l
KHCIIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN Psijl, 00IIast https:/m. edsoo.ru/4AC5OIMALE
dbopmyna, n30Meprs U HOMEHKJIATypa

67 dusnvecKrue 1 XMMHIECKHE CBOMCTBA A3(UPOB https://m.edsoo.ru/TCIGEW2K6
Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO

68 XUMHUUYECKOM peaKkiuu, Ha ONpeIeiCHue https://m.edso0.ru/K51200HVD
MOJIEKYJISIpHOHM (hOPMYJIbl OPraHMUECKOTO BEIIECTBA
[IpakTuueckas pabota Ne 3. Pemenue

69 IKCMEPUMEHTAJIBHBIX 3a1a4 1o TeMe "KapOoHoBbie https://m.edso0.ru/OGEJG1Z6Q
KucnoThl. CoxxHbIe 3puph!"

70 )KH]?LIZ cTpoeHHe, (U3NYECKUe U XUMHUYECKHE https://m. eds00.ru/9SIVVGAD3
CBOICTBa (THAPOIIHN3)

71 OcoOeHHOCTH CBOUCTB JKUPOB, COAEPKAIINX OCTATKU https://m.edsoo.ru/HAIOMQY A6
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HEIPEACIIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupoie

MbI1a KaK COJIM BBICHINX Kap6OHOBBIX KHUCIIOT, UX

72 Moromiee AerucTBue. [IoHATHE 0 CHHTETUYECKUX https://m.edsoo.ru/YPLLOQUE7
Moromux cpeactax (CMC)

73 Peneriieckas CBAsk yIJCBOIOPOAOB https://m.edsoo.ru/A8FI5XVSU
KHCJIOPOACOACPIKAIINX OPraHMYECKHIX BEIIECTB

74 PacuéTel 0 ypaBHEHUSIM XUMHUYECKHUX PEAKLUN https://m.edsoo.ru/LZ5VLL2BX

75 CucreMaruzamus 1 0000IIeHNE 3HAHUN 10 TEME https://m.edsoo.ru/S8WM8F7D7
OO6mast xapakTepuCTHKA YTJIEBOJIOB U

76 KJIaCCU(UKAIUS YIIICBOIOB (MOHO-, TH- U https://m.edso00.ru/01RIX8HGR
nosucaxapuabl) KontposeHast pabota

77 Monocaxapuabl: Gpu3NYECKue CBOMCTBA U https://m.eds0o.r/SDKMBGIF6
HAXOXXJICHHE B TIPUPOJIC

78 TpiMeHeHHe 1IIIOKO3bI, €€ 3HAUCHHE B https://m.edso0.ru/6LSIBLNIQ
KU3HEJESTEIIbHOCTH OpraHu3Ma

79 Jucaxapuipl: caxapo3a, MajibT03a U JIAKTO3a. https://m.eds0o.ru/0YDXJOOUH
HaxoxaeHue B mpupo/ie U IpUMEHEHHUE IUCaXapuioB

50| frasente n xvmmaccte noferna, npveree itps/m.edso0 1W/52Z6UKUNG

81 [TonsaTHE 00 KCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/CPO60DRNM
Pemenue pacueTHbIX 3a7a4 Ha ONpeAeIeHUE 10U

82 BBIXOJIa TPOAYKTA PEAKIIUHN OT TEOPETUUECKHU https://m.edsoo.ru/FVQ99R8JH
BO3MOYHOTO

83 CucremaTu3anus 1 0000IIeHHEe 3HAHUI TIO pa3feny https://m.edsoo.ru/YTA71S0GH

84 Flgﬁsiggsgggﬂziﬁgiﬁg (T);?;anecmde coeauHeHus" https://m.eds00.ru/402T3216M
AMuHBIL: K1accu(uKalus, CTPOEHUE MOJIEKYJ, 00IIas

85 ¢bopmyna, n3o0Mepusi, HOMEHKJIaTypa U (puzndyeckue https://m.edso0.ru/64T9T10ZV
CBOMCTBa

86 XUMHUECKUE CBOMCTBA an(aTHUECKUX aMHUHOB https://m.edsoo.ru/MYCADL1GD

87 AHMIIMH: CTpOEHHE aHWJIMHA, 0COOEHHOCTH https://m.edsoo.ru/FRTQ7TUDA
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https://m.edsoo.ru/FRTQ7TUDA

XUMHYECKUX CBOMCTB aHUJIMHA

88

Crnioco0bl mosTyyeHHs 1 IpUMEHEHNE alTn(paTUIeCcKuX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMHHOKHUCIIOTBI: HOMEHKJIaTypa U U30Mepus,
¢dusnveckue cBorcTBa. OTACIBHBIE TPEICTABUTEIN
0-aMHHOKHCJIOT

https://m.edsoo.ru/RQIQFGFVC

90

XUMHUYEeCKHEe CBOMCTBAa aMHUHOKHCIIOT, UX
OMOJIOTHYeCKOE 3HaUCHHE aMUHOKHUCIOT. CHHTE3 U
TUJIPOJIA3 TIENITUAOB

https://m.edso0.ru/16QZ981XZ

91

Benku kak mpUpoOTHBIC TIOJUMEPHI; CTPYKTYPBI
OEJIKOB

https://m.edso0.ru/C031GD96B

92

Xumudeckue cBoiicTBa 6enkoB KontponasHas pabota

https://m.edsoo0.ru/67MDSJICA

93

A3oTcoaepikammne reTepoIMKINIeCcKUe COSTUHEHHS.
HYKJ'IGI/IHOBI)IG KHCJIOTBI: COCTaB, CTPOCHUC U
Ouosoruyeckas poJib

https://m.edso0.ru/6A9U8JK1G

94

[Tpaktuueckas padota Ne 4. Perenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A3zoTcoaepkanue OpraHun4eckKe CoOeTMHEHNs "

https://m.edsoo.ru/NC46Z2YR7

95

[Tpaktruueckast padota Ne 5. Permenue
SKCIEPUMEHTAIBHBIX 3aJ71a4 110 TeMe "Pacno3naBanue
OPraHN4eCKUX COCTMHEHUN"

https://m.edsoo.ru/4AGSLO35TE

96

KonTtponbHas padoTa o Teme "A30TcoaepxKanine
OPraHu4ecKue CoeaAMHEHU"

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIC TIOHATHS XUMUHU BBICOKOMOJICKYJISIPHBIX
Coe,I[I/IHCHI/Iﬁ 1 MCTOJbI UX CUHTC3a —
IoJIMMCpU3als U NOJJUKOHACHCAIINA

https://m.edso0.ru/7SVQS1I0N

98

IInacTmaccel. YTunuzamus u Hepepa60TKa I11aCTUKa

https://m.edsoo.ru/IU7EQ648Y

99

OnacToMepsl: HaTypaJIbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

https://m.edsoo.ru/SO6ALFPLS

100

BomoxkHa: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crienuaibHOTO
Ha3Ha4YCHUA

https://m.edsoo.ru/DQOJRVK4H



https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H

[Ipaktuyeckas padora Ne 6. Pemenue

101 9KCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe "Pacno3naBanue 1 https://m.edsoo.ru/Y1QQLRSOP
MJIACTMACC U BOJIOKOH"
O0o001IeHne U CHCTeMAaTH3alNS U3YIEHHOTO
102 Marepuaia no TeMe "BbhICOKOMOJIEKYIsIpHbIE 1 https://m.edsoo.ru/REGCOZS45
coeiMHEeHUs"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC
IHOYPOYHOE IIVIAHUPOBAHHME

KoaunuyecTBo 4acoB

aTa

Ne A DJIeKTPOHHBbIe U POBLIE

Tema ypoka KoHnTpoJbHbIe HpaxTua usyye P HHPP

n/m Bcero ecKue o0pa3oBaTe/bHbIE Pecypchl
padoTsI HUS
padoThbI

1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM AI€MEHT. 1 https://m.edso0.ru/NOPBJ3G7J
M3oTonsl

2 CtpoeHue AIeKTPOHHBIX 000JI0UYEK aTOMOB, 1 https://m.eds0o.ru/IMTBPESUS
KBAHTOBBIE YMCIIA

3 Knaccugukarus XAMHYECKUX JIEMEHTOB (S-, pP-, d-, 1 https://m.edsoo.ru/MDGLT301C
f-amemenTHI)

4 Pacnipenenenre 3eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1 https://m.edsoo.ru/HNS5VJRET?2

5 DNEeKTPOHHBIE KOH(l)I/Il:ypaHI/II/I aTOMOB DJIEMEHTOB B 1 https://m.eds00.ru/56MO11PUG
OCHOBHOM M BO30Y)KJIEHHOM COCTOSTHUH

6 DJICKTPOHHBIC KOH(HIYpALIHH HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DJIEKTPOOTPUIIATEIHLHOCTD
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema

7 xuMudeckux saeMeHToB 1. Y. MenaeneeBa, CBA3b C 1 https://m.edsoo.ru/RRTS1FRBD
COBPEMEHHOM TEOPHUEH CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX

8 AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX U CIIOMKHBIX 1 https://m.edsoo.ru/M2BG8LQGU
BEIIECTB M0 TPyIIaM U Nepuoaam

9 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1 https://m.edsoo.ru/FOHYMABMC
Bubl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUs

10 KOBAJICHTHOM CBsi3u. BogopoaHas cBs3b. 1 https://m.edsoo.ru/YSFOZQORM
MexxMoneKyaspHble B3aUMOICHCTBUS
BanenTHOCTE U BaJIEHTHBIE BO3MOYKHOCTH aTOMOB.

11 CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C UX 1 https://m.edsoo.ru/FLOBCCB2E
T€OMETPHUUECKUM CTPOCHUEM

12 [IpeacraBieHus: 0 KOMIUIEKCHBIX COEIMHEHUSIX: 1 https://m.edsoo.ru/PNUHMOOP5
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COCTaB U HOMCHKJIATypa

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO

13 CTpOEHHMs. THIIBI KPUCTAIUIMYECKUX PELIETOK U https://m.edso0.ru/40CASLVY3
CBOIICTBA BEIICCTB

14 [Tonsarue o aucnepcHeix cucremax. [Ipencrasienue o https://m.eds00.ru/8OWSNIMIO
KOJUIOMJIHBIX pAacTBOpax
HctrunHbBIE pacTBOPHI: HACKIIICHHBIE U

15 HEHACBIIIEHHbIE, PACTBOPUMOCTb. https://m.edsoo.ru/MI2GZKJ8B
Kpucramnoruaparsl

16 Crioco0ObI BeIpaKEHHS] KOHIIEHTPAIIMU PaCTBOPOB https://m.edso0.ru/ZUAKS9SXC
Pemnenne 3a1a4 ¢ MCIIOIL30BaHUEM OHSITHI

17 "MaccoBas 40Ji1 paCTBOPEHHOTO BellecTa', https://m.edso0.ru/9YYG9X6FN
"MoJIsIpHasi KOHIIEHTpauus"

18 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX https://m.edsoo.ru/Y 3JUKIMCA
BEIIECTB

19 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME https://m.edsoo.ru/7LEFEOFM5
KonTtponbHas padota no remam "CtpoeHue aToma.

20 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema https://m.eds0o.ru/SARJUKOHZ
xuMmudeckux saeMmeHToB 1. Y. Menaeneera',
"CtpoeHnue BemecTBa. MHOrooOpas3ue BeniecTs"”
Knaccudukanus XuMuueckux peakiui B

21 HEOPraHWYECKON U OpraHMYeCKON XUMUH. 3aKOH https://m.edsoo.ru/ZOMZM8REE
COXpaHEHHs MaCChl BEIIECTB; 3aKOH COXPAaHCHUS U
MIPEBPAICHUS PHEPTUU ITPU XUMHYCCKUX PEAKIIUIX

22 Tennosie 3 (HEKThI XUMUYECKUX PEAKITU. https://m.eds0o.ru/9T SXHEMTA
TepMoxuMuueckue ypaBHEHUS

23 Brruncnenust o ypaBHEHUSIM XUMHUYECKUX pEaKIni https://m.eds0o.ru/NVSWAVUXOH
Y TEPMOXMMHUYECKUM YpaBHEHUSIM

24 CKOpOCTh XMMUYECKOH peakIuu, €€ 3aBUCUMOCTb OT https://m.edsoo.ru/DSEHNDIEL
pasnuuHbIX (hakTopoB. Katanns u kaTanus3aTopbl

25 ['oMOreHHBIE U TETEPOreHHbIE PEAKIIUU https://m.eds00.ru/RN8POZ7YO

26 ITpaktuyeckas padora Ne 1 mo teme "BnusHue https://m.edsoo.ru/NGQO5JTY7



https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
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pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakuun"

OOpaTumbie U HEOOpaTUMBIC peakIuu. XUMHUECKOE

27 1 https://m.edsoo.ru/XHPQ3BRAJ
paBHOBECHE
[Ipaktuyeckas padora Ne 2 o teme "Bnusiaue

28 pa3nu4HbBIX (PAKTOPOB HA TOJI0KEHUE XUMUYECKOTO 1 https://m.edsoo.ru/lUMB65DAVK
paBHOBecHS"

29 DnekTponuTHdeckas auccouuarus. CUIbHbIE U 1 https://m.eds0o.ru/8UIMTOHPO
cialble 27eKTpoauThl. CTeNeHb JUCCOIUAIINH

30 HMonroe npowssencnue 130}11,1. Cpena BOMHBIX 1 https://m.edso0.ru/7S6FNI1YU
pactBopoB. Bogoponusrit nokasarens (pH) pactBopa

3] | [WApOIM3 coneii. Peakiuy, MpoTEKaONHe b 1 https://m.eds00.ru/L5HMAMHLJ
pacTBOpax dJIEKTPOJUTOB

32 [IpakTueckas padora Ne 3 o Teme "XI/IMquCKHe 1 https:/m.edso0.ru/RDBCXEMNS
peaKkIu B paCTBOPAX JIEKTPOIUTOB

33 OKI/ICJ‘II/IUTCJ'II)HO-BOCCTaHOBI/ITeJ'IBHI)Ie peaxIuu. 1 https://m.edsoo.ru/AF9ATHSZT
Bakueiiniie OKUCIUTETN U BOCCTAHOBUTEIU

34 MeTtop 31eKTpOHHOTO (3JIEKTOHHO-UOHHOT0) Oananca 1 https://m.edsoo.ru/LCSPR4PCZ

35 DIEKTPOJIN3 PACTBOPOB U PACIIIABOB BEIIECCTB 1 https://m.edsoo.ru/7UCOBIP3Q

36 Pemenue 3aga4y pa3auvHBIX THIIOB 1 https://m.edsoo.ru/MBRCJ2BHV

37 Pemenue 3aga4u pa3auvHBIX THIIOB 1 https://m.edsoo.ru/REEKUYHAU

38 ?HCTCM&TI/IB&HI/I}I u O60?HleHI/IC 3HAHUU N0 TeMe 1 https://m.eds0o.ru/O0CUUKMEL

XUMUYECKHE peaKluu

39 KOHTPOH,,LHM paota no Teme "Xumueckue 1 https://m.edsoo.ru/E120ZSNS2
peaxkiuu
[Tonoxenue Hemeramos B [lepuonndeckoii cucreme

40 xuMmuyeckux anemeHToB [l. . Menneneera u 1 https://m.eds0o.ru/S2T11G534
O0COOCHHOCTH CTPOEHHUS UX aTOMOB. Du3nyeckue
CBOICTBA HEMETAJIJIOB

a1 AnnoTponus HEMETaJIOB (Ha MpUMepe KUCIopoa, 1 https://m.eds0o.ru/DKHVETX6S

cepsl, pochopa u yrieposa)



https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

Bonopon: nonmyuenue, puandeckiue 1 XUMHIECKUE

42 . 1 https://m.edsoo.ru/EOAB3TJZ2
cBoricTBa. ['uapuasl

43 l"anmoreHsl: HAXOXKICHHUE B IIPHPO/IC, cnoco6111 1 https://m.eds0o.ru/8ESM200XI
MOJTy4eHUs1, GU3HUYCECKUE M XUMUIECKIE CBOMCTBA

44 | Tamoremosoropoltel. Bareituine 1 https://m.edso0.ru/FWWH6A36]
KHCJIOPOACOACPIKAIINE COSAUMHEHUS TAJIOTEHOB
JlabopaTopHbIe U TPOMBIILIEHHBIE CTIOCOOBI

45 MIOJIy4€HUs TaJIoreHoB. [IpruMeHeHne rajioreHoB U ux 1 https://m.edsoo.ru/ULSR2WQ2T
COEJIMHEHU I

46 Hpaxruseckas pabora No 4. PemeHH?, " 1 https://m.edsoo.ru/VJHPYU202
AKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe "["amoreHsr
Kucnopoa: mabopatopHbIe B MPOMBIIIIJICHHBIC

47 crocoObI MOy4YeHus, PU3NIECKUe U XUMUIECKHE 1 https://m.edsoo.ru/SLQHHICFF
cBorictBa. O30H. [I[puMeHeHne KUCIOpoia U 030Ha

48 Oxcupl U NEPOKCUIBI 1 https://m.edsoo.ru/4AMRVPMOQAI

49 Pemenue 3aga4u pa3auvHBIX THIIOB 1 https://m.edso0.ru/Q8L50HZYY

50 Cepa: HaxoJeHUE B IPUPOJIE, SHOC06BI MOJTy4eHUs, 1 https://m.eds0o.ru/3JABENOOK
(buznyeckue 1 XMMHUYECKUE CBOMCTBA

51 CepoBonopo, cyabhumbt 1 https://m.edsoo.ru/PMO9PHT23

52 Kncnopoz{conepmajmne COC/IMHCHHA CCPEL. 1 https://m.edsoo.ru/8TN3SZ505
Oco0eHHOCTH CBOICTB CEpHOM KHCIOTHI
[IpakTuueckas padota Ne 5. Permenue

53 AKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u e 1 https://m.edso0.ru/9S76ZZRFW
coequHeHus"
A30T: HaX0Xk/I€HUE B PUPOJIE, CIIOCOOBI MOTyYSHUS,

54 (hM3UYEeCKre U XUMUYECKHUE CBOMCTBA. AMMHUAK, 1 https://m.edsoo.ru/IZPKO7C4P
HUTPUJIBI

55 Kchoponconepm%mHe COCHMHCHHA a30Ta. 1 https://m.edso0.ru/271860BC3
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI

56 [IpumeHeHne a30Ta ¥ €ro coeMHEHUI. A30THbBIE 1 https:/m.edsoo.ru/MO1PO340F
ynoOpeHus

57 ®docdop: HAXOKAESHUE B IPUPOJIE, COCOOBI 1 https://m.edsoo.ru/PXZ01Z2QS0



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0

MOJTy4eHUs1, PU3NIECKUE M XUMHYECKHE CBOMCTRA.
®ochunst u pochun

Oxcunpl hocdopa, pochopcoaepxaiine KUCIOTHI.

58 N 1 https://m.edso00.ru/00ZT28DNQ
Comm pochopHO# KUCTOTHI

59 [puvenerue docdopa u ero coeunenui. 1 https://m.edso00.ru/99E3JYYTM
dochoprbie yIoOpeHus
[IpaxTueckas padota Ne 6. Pemenue

60 SKCIEPUMEHTAIbHBIX 33a4 1o TeMe "A30T U pocdop 1 https://m.edso00.ru/97LCBYXY?2
Y UX CO€IMHEHHUS"
VYriepona: HaX0XKACHUE B IPUPOJIE, aJUIOTPOITHBIE

61 Mo UK, GU3NIECKUe U XUMHIECKIE 1 https://m.edsoo.ru/IWDS30TDR
CBOWCTBA, IPUMEHEHNE

62 Oxern yrnegona(l ), oxeun yraepona(1V), yromras 1 https://m.edso0.ru/6DLNT13TE
KHCJIOTA U €€ COJH

63 Pemenwue 3a1a4 pa3nuaaex TUIOB KoHTpobHAS 1 https:/m.edsoo.ru/POWKCINIX
paborta

64 KpeMHHI: HaXOXICHUE B IPHPOJC, CHOCO6I’£ 1 https://m.edsoo.ru/R7FY3Y3BW
noytyueHusi, Gu3NYeCKue 1 XuMUYECKHe CBONCTBA

65 Oxenn kpemnus(1V), kpemmnnesas kuciora, 1 https://m.edso0.ru/NTQOS329K
CHJIUKAThI

66 [Ipumenenue kpeMHus U ero coeauHenuit. CTexno, 1 https:/m.edsoo.ru/1XJ00600T
€ro NoJy4eHHe, BUJIbI CTEKIIa

67 Pemenue 3aga4 pa3muyHbIX TUIIOB 1 https://m.edso0.ru/S5319XD1S

68 ‘('ZI/ICTeMaTma'l'uH;I 1 00001IeHe 3HAHUI 110 TeMe 1 https://m.eds0o.ru/OCSGMOTES

Hemeransl

69 KontponbHas padota no teme "Hemeramibr" 1 https://m.edsoo.ru/VPSTFCAFI

70 Amainis pesylILTaTos KOHTPOILHOI paboTeL, 1 https://m.edsoo.ru/LAOAONSJ7
KOPPEKIIHSI OIHOOK
[Tomoxenne metamnos B [lepuoaunyeckoil cucreme

71 XUMUYECKUX 31eMEeHTOB. OCOOCHHOCTH CTPOCHUS 1 https://m.edsoo.ru/57FR91QP1
AIIEKTPOHHBIX 000JI0UEK aTOMOB METAJIOB

72 OO6mue dhuznyecKkue CBOMCTBa METAJIOB. 1 https://m.edsoo.ru/ICNOR6AKW
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HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy U TCXHHUKC

73

CmuiaBsl MetaiuioB. Kopposust metamion

https://m.edso00.ru/1V3XS7EXT

74

Pemenne 3aaa4 pa3JIMdHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUYECKUHN Psi/i HAIIPSDKEHUN METAIIOB.
Oom1re cnocoObl MOTYISHUSI METAIIOB

https://m.edsoo.ru/SWJLF3YLW

76

OOmrast xapakTepucTuka MeTayuioB | A-rpymrbl
[Teproanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.
Hatpuii 1 xanuii: nonydenue, puznyeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE IPOCTHIX
BellecTB 1 nXx coequHeHnii KontpospHas pabora

https://m.edsoo.ru/W4VVWNSJ5E

77

O6mas xapaktepuctuka MetaioB || A-rpymrbt
[Teproanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.
Marnuii v KajabIuil: noaydenue, Guznyeckue u
XUMHUUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCTMHEHUH

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

https://m.edsoo0.ru/609WLKNTN

79

ANIOMUHHN: TIOJTydeHre, GU3NIECKIe U XUMUICCKHE
CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/OZHBSJBQ6

80

AMdoTepHbIe CBOMICTBA OKCHA ¥ THIPOKCHUIA
QITFOMUHHUS, THIPOKCOKOMIUICKCHI ATFOMUHUS, UX
MIPUMEHCHHUE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aJla4 pa3JIMYHbIX THIIOB

https://m.edso0.ru/ZCTJIX7CQ3

82

[IpakTuueckas padorta Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe ""MeTaisl
IJIaBHBIX oArpymm"

https://m.edsoo.ru/ZR9H28T3K

83

OO1as XxapakTeprucTUKa METaI0OB TOOOYHBIX
noarpynn (b-rpynn) I[lepuoanyeckoil cuctemMsl
XUMHUYECKUX dNieMeHToB KoHTponpHas paboTta

https://m.edsoo.ru/INZNM9J50

84

dusnyeckrue U XUuMHUUYECKHE CBOMCTBA Xpoma u €ro
COGﬂHHCHHﬁ, HUX IPUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

Baxwuenmme coennHenus maprasuna. Ilepmanranar
KaJlusl, ero OKHUCIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4
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du3znyecKkrue U XMMHUUECKIE CBOMCTBA JKejie3a U €ro

86 coequnenuii. [lorydenne 1 mpuMEeHEHUE CIIIIaBOB 1 https://m.edso0.ru/71YSMIGSD
xKeresa

87 q)I/I?;I/I‘IeCKI/If) U XUMUYECKUE CBOWCTBA MEIH U €€ 1 https://m.edso0.ru/GET2L 9K3X
COCIIMHEHUH, UX MPUMCHCHHE
DuU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U €70

88 COCIMHEHUH, NX TpUMEHEHUE. [ MIPOKCOKOMITIEKCHI 1 https://m.edsoo.ru/O4C5QKBEJ
IUHKA
[IpaxTueckas padota Ne 8. Pemenue

89 AKCMEPUMEHTAIBHBIX 33734 10 TeMe ""MeTauis 1 https://m.edsoo.ru/BAJAYWS82G
MOOOYHBIX MOArpyHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1 https://m.edsoo.ru/EI77TEUHQZ

91 Obobmerne cnmexwamsaum'[' H3YHCHHOTO 1 https://m.edsoo.ru/NHKRDJUTS
Marepuaia no reMe "Metaisl

92 KoHnTpossHas padora o Teme "Mertamibr" 1 https://m.edso0.ru/4Z62V30B1

93 AHam3 pesylILTaTOR KOHTPOILHOI padoTeL, 1 https://m.edso00.ru/KGZODOKTT
KOPPEKIIHs OIIHO0K
Ponbs xumuu B obecrieueHnr yCTOMYUBOTO Pa3BUTHS

94 yenoBedecTBa. [loHATHE O HAYYHBIX METOAAX 1 https://m.eds00.ru/SSTSRWKS8
WCCIIEIOBAHUS BEIIECTB
Hayunble npuHIUIIBI OpraHu3aliid XUMHUYECKOTO

95 pou3BoIcTBA. [IpoMBITIIIEHHBIE CITOCOOBI 1 https://m.edsoo.ru/\V4Y20W8UR
MIOJIy4EHUS] BaKHEHIIINUX BEILIECTB

9% XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl U ero 1 https:/m. edsoo.r/HEYWAOLVW
nocnenctsusi KonrponpHas padora

97 XuMUs U 310pOBBE YenoBeka. JlekapcTBeHHbIE 1 https://m.eds0o.ru/992MUF415
CpeacTBa

98 Xumus numi. Ponb xumun B 06ecriedeHnH MUIIeBOM 1 https://m.eds0o.ru/BTM3AEKNW
0€3011acHOCTH

99 KocMmernueckue u napdromepHsie cpeacTBa. bertoBas 1 https:/m.edsoo.ru/0V85PPBKW
XUMHS

100 XUMHS B CTPOUTENBCTBE. BaxkHelne CTpOUTENIbHbIE 1 https://m.edsoo.ru/SFX2N2T3J
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1 KOHCTPYKIMOHHBIC MATCpUAJIbI

101 XuMusi B CeILCKOM X03siiicTBe. Oprannueckue u 1 https://m.eds00.ru/Y Y 395ROA]
MUHEpaJIbHbIE y100peHUs
102 CucreMaruzanus 1 0000IIeHNE 3HAHUN 10 TEME 1 https://m.edsoo.ru/IGMSCP0OK9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

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

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH HSJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, WOH, MOJIEKyIa,
BaJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTb, CTETeHb OKHCIICHHS,
XAMHUYECKass CBS3b (O- W T-CBA3b, KpAaTHBIC CBS3M), THOpUIU3AIMS
aTOMHBIX OpOWTaNIel, KpHUCTAUTUYECKash peméTKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCHEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIH
ckener, (yHKIHMOHAJbHAs TPYIIa, paguKajl, H30Mepbl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIINe COCTUHEHUS, OMOJOrMYeCKH aKTHUBHBIE
BelecTBa (yrieBoIbl, JKUPHI, OCIKH), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKY/ISIPHbIE COSAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakuuid (OKUCIHUTEIbHO-BOCCTAHOBUTENIBHbBIE, 35K30- U
SHAOTEPMHUUECKUE, PEaKIIMM MOHHOrO oOMEHa, TOMO- U T'eTepOreHHbIE,
oOpaTuMble U HEOOpAaTHUMBIE), PACTBOP, IEKTPOIUTHI, HEIIEKTPOIMUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIS, CTENEeHb JUCCOIMALUU, OKUCIUTEb,
BOCCTAaHOBUTENb, JJEKTPOJIHM3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XUMHYECKOTO CTPOEHUS OPraHUuYCCKUX
BemiectB A.M. byrnepoBa, Teopus >IEKTPOIUTHYECKON TUCCOLMAINHY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHMUS NPUUYMHHOCTH U CHUCTEMHOCTHU
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEICHHUS O CBOMCTBAaX, COCTaBe, NOJIYYCHHH U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha nmpumMepe
IMPOU3BOACTBA cepHoﬁ KHUCJIOThI, aMMHaKa, MCTaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB U UX NPEBPALCHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
JIPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUSI W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XUMHUYECKMX COEIMHEHUN MEXKIYHapOJHOTO CO03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4ecKux |

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (OpPMYn HEOpraHHMYECKHUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOopMYJI OPraHUYECKUX BEIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUPUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIbBHO BLI6I/IpaTL OCHOBAaHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiunu, HU3IMCHCHHIO CTEIeHeH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y4aCTuro KaTaJ'II/BaTOpa)

ChopmupoBaHHOCTE YMEHHS XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHToB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenneneeBa U UX BAJICHTHBIE BO3MOXHOCTH, UCIIOJB3YS MOHATHS S-, p-,

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




ChopMupoBaHHOCTh yMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpyIIaM

ChopMupoBaHHOCTE YMEHHSI COCTaBJISATh YPABHEHUS XUMHUYCCKUX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PeaKuit

7.2

YpPaBHEHUS pPEAKUHMM pa3IMYHbIX THUIIOB; IIOJHBIE M COKpAIEHHBIE
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUYUTBIBAsl YCIOBHSI, P KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHUs (Ha TMpUMeEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH pPEaKIIMOHHON
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3aUMHOTO BJIMSHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pealn3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaKkLnuii

8.2

XapaKTCpPHbIC XHUMHUUYCCKUC CBOMCTBaA BC€IICCTB COOTBETCTBYHOIIMMU

SKCIEPUMEHTAMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX peaKIHii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IPOCThIC BEIIECTBA, OKCHU/bI, THAPOKCHIBI, COJIH;
yIIAEBOJAOPOIbL, TPOCThIE S(PUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(GUPHI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTE yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSIM XHUMHUYECKHX pEaKIHUi C HCIOIb30BAHHEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BCIJ_IeCTBa) MNpoAYKTa pCakuuun, €CjInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC pacTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXOJa MPOAYKTa pPEaKIH

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bianenue cucremMoi 3HaHUK O METOJAX HAY4YHOI'O IIO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaxX U YMEHUE IIPUMEHSATh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

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

12

CthopMHpOBaHHOCTh YMEHHUS TPUMEHATH (KMCIOJb30BaTh) 3HAHHA O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII HKCIEPUMEHTAIbHON IPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOXKHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3ZUPOBAHUS
SIBICHUM, HMMEIOIUX €CTECTBEHHOHAYUHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AaHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTH YMEHHMsSI TUIAHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (MOJYYCHHUE W M3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPTaHWYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH  YTJIEBOIOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOCHHEM IPaBHII
Oe3omacHOTO  OOpamieHWss ¢  BEHIeCTBAMH W JIAOOPATOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nmuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HaydHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb HTepHeT u
Ipyrue), KpPUTHYECKH AaHaJM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuIo,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOil 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHUsSI MPOrHO3UPOBATH, AHAIU3UPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJCTBEHHON AEATEIBHOCTU YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaThb  ONACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTelsl IpeNebHOM
JONMYCTUMOW KOHILIEHTpallMM, W TOSCHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI DHEPIeTUUECKUX YPOBHEH atoMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckut cmpicn [lepuognueckoro 3axkona .M. MenpaeneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
MnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

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

1.3

BanenTHOCTB. D7EKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEe B3auMoAecTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakIuid B

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

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMu4yeckux peakiuil. TepMoxuMuueckrue ypaBHEeHUs

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconnalnms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAs, HeﬁTpaHBHaﬂ, mcjao4YHas. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

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

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUsl. HacpllieHHBIE ¥ HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yriepoga W KpeMHHs) HW = HMX  COEOUHEHUW  (OKCHIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

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

Kj1accaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHOocTh XuUMHUYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukaluu opraHMYeckux BemiecTB. HomeHknarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykieoduie u snekrpoduie. [Ipasuno MapkoBuukosa. [IpaBuno 3aiiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPpHUCOCAUHCHHA U paIUKAJIBHOI'O 3aMCIIICHUA

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa)II/ICHLI. XHWMHUYECKHE CBOMCTBA aIKaJHUCHOB: pCakiiun MNpUCOCANHCHUA

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THIPUPOBAHUE, THApATAIUs, THAPOTaJIOTEHHPOBAHUE) KaK CIOCOO MOJTydeHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH Ul CBAPKH U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenpl. XWMHYECKHE CBOWMCTBa OCH30JIa: peakIUH  IJICKTPODUIBLHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lommmepusaius crupoia.

CriocoObl MostydyeHus: 1 TpUMEHEHUE apOMaTHUECKUX YIIIEBOJOPOJIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYMIBI, C  TaJOreHOBOJOpPOJaMH  KaK  CHOCO0  MOJy4YeHHs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYIIIpHas Aeruaparanus. Peaknus ropenus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue denomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTHHBIX albJIETUOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi «cepeOpsHOTOo
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomydenue mpenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHMPTOB, THIpATalUs aleTWicHa. AICTOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue npeaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiiun C Yy4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME AuMcaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJEKYI
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: TUAPOJIM3, IOIy4YeHHE
¢upoB nemwmono3bl. IloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpOMHOM
BOJOM, oOkucieHue. [lolyueHMe aMHMHOB QIKUJIMPOBAHUEM aMMHUAKa H

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelnku. XUMHUYECKHe
CBOMCTBa O€NKOB: TMAPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKun

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIny TMOJIMMEpHU3allii U TOoJuKOHAeHcanuu. Knaccuduxarms

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COCHHHGHHﬁ. Pemenne OKCIICPUMCHTAJIBHBIX

3aa4 Ha pacClioO3HaBaHWEC OPraHN4YCCKNX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsi B TIOBCEAHEBHOW >Ku3HHM. [lpaBuna Oe3ormacHOW pabOTBl C €IKUMHU,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUHU

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (MpUPOHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U JKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana ruapocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMHYeckoro 3arpszHeHus. IIpoGiema OTXOJOB M MOOOYHBIX IPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMusa.  Cplpp€  an8  OpraHudecKoiu

MPOMBIIIICHHOCTH
) Tunsl pacu€THbIX 3a1a4
51 Pacuérel Mmaccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEILlECTBA, Macce WM 00BEMY OJIHOTO M3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TerioBoro addexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOIICHH Ta30B MPU XUMUYECKUX PEAKITUIX
5.4 Pacuérer maccer (00b€Ma, KOJIMYECTBA BEIIECTBA) TIPOIYKTOB PEAKIIUU, €CITH
. OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoit miin 00bEMHOMN JI0JIM BBIXOJIA TIPOYKTA PEAKITUU OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuéter maccer (00b€Ma, KOJTMUECTBA BEIIECTBA) TIPOIYKTA PEAKITUHN, €CITH
5.6 | omHO M3 BEIECTB NaHO B BHJE PACTBOPA C ONPEIETEHHON MAacCOBOM T0JIei
PacTBOPEHHOTO BEIIECTBA
5.7 Pacu€Thl ¢ ucnonb30BaHUEM MOHITUH «MaccoOBasi A0JISH), «KMOJISIpHAs
' KOHIEHTPALHS», «PACTBOPUMOCTbHY
Haxosxnenne MonekynsipHOl (popMysIbl OpraHMIeCcKOro BEMIECTBA 0 €T0
5.8 | IIIOTHOCTH M MACCOBBIM JIOJISIM JIEMEHTOB, BXOAAIIUX B €70 COCTAB, WIIH I10

MPOJIyKTaM CrOpaHus




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

» Xumus; 10 knacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «IIpocBenieHne

» Xumus; 11 knacc. yriyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Xumus : ypoku B 10-11 kmacce : mocobue 1uisl yauTens

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYyPChl COTJIACHO NMPUKa3y MUHIIPOCBeleHUs
Poccuu Ne 591 ot 25.08.2026

1. Xwumus. 10 - 11 knacc (yriy6nenHnslii ypoenb) Tpenaxep "OOnako 3HaHMIA".
OO0111eCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO "®u3nukoH JIad"

2. Xwumus. 10-11 knacc Yrmyonennsiii ypoBens" Ludposoii kype " denepanbHoe
rocy/IapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKJACHUE BBICIIEr0 00pa30oBaHUs
"T'ocynapcTBeHHBIN YHUBEPCUTET MPOCBEIICHUS



