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MNOSACHUTEJIBHAS 3AIINCKA

PabGouas mporpamMma mo XMMHH Ha YpPOBHE cpelHero ooOiiero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe dDejepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOl 00Opa3zoBaTeNbHONW TporpaMmbl cpeaHero oOmero o6pazoBanus(POIl COQO), mnpeacTaBIECHHBIX B
denepanbHOM TOCyAapcTBEHHOM oOpazoBarenbHoM cTaHaapre COO, c¢ yuérom Konmenmuu mnpenogaBanus y4eOHOTO
npenMera «Xumus» B oOpa3zoBareibHBIX —opraHuzanusx Poccuiickoit  @exepanuu, peaqu3ylOUIMX OCHOBHBIE
oOpazoBaTebHbIE TPOrpaMMBbl, U OCHOBHBIX TOJIOKeHHM «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoit ®denepanuu Ha
nepuon 1o 2025 roga» (Pacnopsokenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS Ha YPOBHE YIIyOJEHHOTO M3YUYEHUS 3aHMMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOTro 00pa3oBaHMs
yuamuxcs 10-11 kmaccoB. M3ydenwe mnpenmera, peanuszyeMoe B YCIOBUAX JHG(EPEHIIMPOBAHHOTO, MNPO(UIHHOTO
oOydeHMsl, TMPU3BAHO OOecneunTh O00I1e00pPa30BaATENbHYI0 M OOMIEKYJbTYPHYIO TIOJFOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOMMYIO JUIsl aianTallid WX K OBICTPO MEHSIONIMMCS YCIOBUSAM >KM3HM B COLIMYME, a TaKXkKe IJIsi MPOJOJDKEHUS
oOydeHHs] B OpraHu3alusx MPOQPECCHOHAIBHOTO 00pa3oBaHUs, B KOTOPBIX XUMHS SBISETCS OJHOMW M3 MPUOPUTETHBIX
JTUCITUTUINH.

B nporpamme mo xumuu HazHadeHHE MpeameTa «XUMHUS» MOJIydaeT MOAPOOHYI0 MHTEPIPETAIMI0 B COOTBETCTBUU C
ocHoBonosararomuMu nojgoxkeHussMu PI'OC COO o B3anMo00yCIOBIEHHOCTH LIETIEH, COAEpKaHus, Pe3yIbTaTOB 00yUeHHUs
u TpeOoBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.
CBUIETETHECTBOMTOMYSBIISIIOTCSCIIE AYIOIIAEBBITOIHIEMBICTIPOTPAMMOUIIOXUMUU (D YHKITUH :

e HMHPOPMAIMOHHO-METOAMYECKAs, peaau3anus KOTOpOW oOecreuynBaeT TMONYYCHHE TMPEACTABICHHUS O MEeNsX,
collepKaHUM, OOIIel cTpaTeruy OOyYeHHWs, BOCIHTAHMS M PAa3BUTUS OOYYaIONIUXCS CpPEICTBAMH TPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-IUIAHUPYIONIAs, KOTOpas NpeayCMAaTpUBAET OIpeAeieHUEe: MNPUHIUIIOB CTPYKTYpUPOBAHUS H
MOCJICTIOBATEIPHOCTA HW3Y4YEHUS] y4eOHOTO MaTepuaina, KOJWYECTBEHHBIX W KaYeCTBEHHBIX €T0 XapaKTEPHUCTHK;
MoAX0A0B K (DOPMUPOBAHHUIO COJIEPKATEIBHOM OCHOBBI KOHTPOJSL M OLIEHKH 0O0pPa30BaTEbHBIX JOCTHUKEHUM
0oOy4Jarommxcs B paMKaxX UTOTOBOM aTTeCTaIlui B () OpME €IMHOTO TOCYIapCTBEHHOT'O SK3aMEHA 10 XUMHUH.

[Iporpamma aJist yriiyOiaEHHOTO U3YUYECHHS] XUMUU:



e YCTAaHABJIMBAECT WHBAPUAHTHOE IMPEIMETHOE COJIep)KaHHE, O00s3aTeNIbHOE MJId W3Y4YEHUsS B paMKax OTACIbHBIX
npoduieH, npeaycMaTpuBaeT paclpeiesieHe U CTPYKTYPUPOBaHUE €ro IO KjiaccaM, OCHOBHBIM COJIepKaTeIbHBIM
JTUHUAM/pa3fienaM Kypca;

e NaéT MpUMEPHOE paclpeiesieHne yaeOHOro BpeMeHH, PEKOMEHAYEeMOr0 JJIsl U3yYeHUs! OTACIbHBIX TEM;

e TMpejuIaraeT NPUMEPHYIO MOCIE0BATENIBHOCTh U3YUEeHHs yUeOHOT0 MaTepuaia ¢ y4éToM JIOTUKH MOCTPOEHUs Kypca,
BHYTPHIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HHTEPIPETAIMIO IIeJIe W 3aJad M3y4YeHHUs MpeaMera Ha YriyOJEHHOM YpOBHE C Y4&€TOM
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeaHero oOmiero oOpa3oBaHMs, COJIEPXKATECIbHOW XapaKTePUCTUKU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa30BaTEIbHOM MpOrpaMMbl CpeHEro o0Iiero oOpa3oBaHUs
(JIMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX), a TakKXe C Y4ETOM OCHOBHBIX BHJIOB Yy4e€OHO-IO3HABaTEJIbHBIX
JEHUCTBUM 00YYaroIIerocs 0 OCBOCHUIO COAEPIKAHUSI MPeIMETa.

[lo BceM Ha3BaHHBIM MO3UIMSAM B MpPOTpaMMe MO XMMHUH MPEIyCMOTpPEHA MPEEMCTBEHHOCTh C 00yYeHHMEM XUMUU Ha
ypOBHE OCHOBHOrO 00IIero oOpa3oBaHusA. 3a TpelesaMd YCTaHOBJICHHOW MpPOTpaMMON 1O XUMHUHU 00s3aTeIbHOM
(MHBapHaHTHOW) COCTABIAIONIEH colepKaHUs Yy4eOHOTO TMpeaMeTa «XHUMHUsS» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro
BapUATHBHOMN COCTABIISIIONIEH, KOTOpasi JOJKHA OMPENENSAThCS B COOTBETCTBHMU C HAIPABICHHEM KOHKPETHOTO MpOQuis
o0y4eHHUSI.

B cootBetcTBUM ¢ KOHIENTyanbHbIMU TTONIOkeHUIMUA PI'OC COO 0 Ha3HaYeHUH MPEIMETOB 6A30BOTO U YTIyOIEHHOTO
ypoBHEH B cucteme auddepeHnpoBaHHOr0 O0y4YeHHsS Ha YPOBHE CpPEIHETro OO0IIero oOpa3oBaHUsS XUMHS Ha YpPOBHE
yrayOn€HHOTO M3YYEHHs HApaBlIeH HA Pean3aliio MPEEeMCTBEHHOCTH C MOCIEAYIONUM ATArlOM MOTYYeHUS! XUMHYECKOTO
o0Opa30BaHus B paMKaxX U3Y4E€HUS CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX AUCIIUIUIMH B By3aX U OpPraHU3AINSAX
cpenHero mnpodeccuoHANbHOTO oOOpa3oBaHus. B  3Toi  cBsI3W wu3yueHue nmnpeamMeTa «XHUMHS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO HA PACHIMPEHUE U YTITyOJIeHNE TEeOPETUYECKON U MPAKTUIECKON MOATOTOBKH 00YJaIOITNXCsI, BRIOPABIINX
onpenenéHHbld Npoduiib 00yYeHHs], B TOM YUCJE ¢ NEPCHEKTUBOM MOCIEAYIONIEro MOJTYYEHUS XUMUYECKOT0 00pa30BaHus B
opranmu3anusax mnpodeccruoHanbHOro obpaszoanus. Hapsay ¢ atum, B cBere TpeboBanmiit ®I'OC COO k mmaHUpyeMbIM
pe3ynbTataM OCBOeHUs (emepanibHONH 00pa30BaTeNbHON MPOTPAaMMBI CPEIHETO0 OOIIero o0pa3oBaHUs M3YYCHHE MpeaMeTa
«XuUMUs» OpPUEHTHPOBAHO TaKXKE€ HA pEUIeHHWE 3aJlad BOCHUTAHUS U COLUAJIBHOIO Pa3BUTUS OOydYaroUUMXcs, Ha



dopMupoBaHUE y HHUX OOIIEMHTEIUIEKTYaJbHBIX YMEHUH, YMEHMI paludoHANIM3aluud y4yeOHOro TpyAa M 0O0OOHIEHHBIX
CIOCOOOB JIESITEIbHOCTH, UMEIOIIUX MEKIUCUUIUITMHAPHBIN, HAATPEIMETHBIN XapakTep.

CocraBasiomuMu  npeamMeTa «XHUMHsS» HAa YPOBHE YIUIYOJIEHHOIO HW3Y4Y€HUs SBISIIOTCS YriayOJNEHHBIE KypChl —
«Opranuueckass xumus» u «OOuias M HeopraHudeckas xumusi». llpu ompeneneHun MoAXon0B K OTOOPY U CTPYKTYpHOU
OpraHu3alyy COJEP KaHMsI ITUX KypCOB B MPOrpaMMe MO XMMHH 32 OCHOBY NMpUHATHI nonoxeHus ®I'OC COO o paznuuusx
0a30BOro M yriryoJIEHHOTO YpOBHEH U3yUYeHUs MpeAMETA.

OcHoBy coaepkanusi KypcoB «Opranunyeckast xumus» U «OO011as1 1 HeOpraHu4yeckasi XuMHUs» COCTaBISIET COBOKYITHOCTh
NPEeIMETHBIX 3HAHUM U YMEHHUU, OTHOCSIIMXCA K 0a30BOMY YpOBHIO M3Y4YEHUS MpeaMera. JTa CUCTEMa 3HAHUW MOJydaeT
ONpeneNEéHHOEe TEOPETUUYECKOE JIOTOJHEHHE, IIO3BOJISIONIEE OCO3HAHHO OCBOUTh CYIIECTBEHHO OOJIbUIMM 00BEM
(akTomornueckoro Marepuana. Tak, Ha yrIyOJI€HHOM ypOBHE M3Yy4yeHHMs IpeaMeTra o0ecrnedyeHa BO3MOYKHOCTD
3HAYUTEIBHOTO yBEIMUYEHHUsI 00bEMa 3HAHUN 0 XMMHUYECKHX JIEMEHTaX M CBOMCTBaX MX COCTMHEHHMI Ha OCHOBE PaCIIMpPEHUs
U YrIyOJIeHusl TNPEACTaBICHUM O CTPOCHHMM BEIIECTBA, XMMHUYECKOH CBA3M U 3aKOHOMEPHOCTSIX IPOTEKaHUs PpEeaklu,
paccMaTpuBaeMbIX C TOYKHM 3pEHHMsS] XMMMUYECKON KMHETUKM M TEPMOJMHAMUKU. V3yueHue NepuoanyYecKoro 3aKOoHa U
[leproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IMPEICTaBICHUIX
O CTPOEHUHU aToMa. XMMMYECKasi CBSI3b OOBSCHIETCA C TOUKH 3PEHHS YHEPreTUUECKUX M3MEHEHUM npu e€ o0pa3oBaHUU U
pa3pylIeHMH, a TaKkKe C TOYKM 3pEHHUs MeXaHW3MoB €€ oOpasoBaHusa. M3ydyeHue THUIOB pEAKIHUN JOMONHSIETCS
(opMupOBaHUEM MPEICTABICHUN 00 3IEKTPOXUMUYECKUX MPOIECCaX U BJIEKTPOIM3E paciylaBOB M PacTBOPOB BelllecTB. B
Kypce OpraHM4eCKOW XUMHUHU MpPHU PACCMOTPEHUH PEAKIIMOHHON CHOCOOHOCTH COEIMHEHUH ynemnseTcss ocoboe BHUMAaHUE
BOMpOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3AUMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Ocoboe 3HaueHHWE UMEET TO, YTO Ha COJEp)KaHUE KypCOB XMMHMH YIIyOJEHHOrO YPOBHS M3Y4YEHMs JJIs KIJIACCOB
ornpeaenéHHoro npoduis (raaBHEIM 00pa3oM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHUH K oOIiel cucrteme MpeaMeTHBIX
3HAHMM) OKa3bIBAIOT BIMUSHUE CMEXKHBIE NpeaMmeTsl. Tak, Hampumep, B COAEPKaHWM NpeaMeTa sl KJIACCOB XUMHUKO-
¢uznyeckoro npoduist 60IbIIOE 3HAUCHUE OyIyT UMETh AJIEMEHThI YyUeOHOro Marepuana mno oomei xumun. [lpu uzydenun
npeaMeTa B ITaHHOM CIlydyae akIeHT OyJeT cieslaH Ha OOIIHOCTh METO/I0B MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPU B XUMHUH U
B (pu3HKe: aTOMHO-MOJIEKYJISIpHAst Teopus (MOJIEKYIsIpHasi Teopusl B (pU3HKe), 3aKOHBI COXPAHEHHUSI MACChl U SHEPTUH, 3aKOHbI
TEPMOJIMHAMHUKH, 3JIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUH BEIIECTB U JIPYTOE.



B 10 xe BpeMs B colep)KaHUM MpeaMeTa JJisi KJIACCOB XUMHUKO-OMOJIOrMYecKoro mpoduiis OONbIINN yIeTbHBIA BEC
Oyner uMeTh OpraHudeckas XuMus. B 3ToM ciydae MNpeaocTaBiseTcsl BO3MOXKHOCTH Jyisi Oojiee 00CTOATEIbHOTrO
PacCMOTPEHUs XUMHYECKOM OpraHu3alli KIETKH KaK OMOJOTHYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOIST, K MPUMEpY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMMHUbI, OCJIKH, YTJIeBO/bl, HYKJIEUHOBBIC KUCIOTHI U apyrue. [Ipu 3ToM 3HaHUS O
COCTaB€ M CBOMCTBAaX MPEJICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYKaT OCHOBOW ISl M3YYEHHS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnane ¢gopmupoBaHusS OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX METOJIOB IMO3HAHUS U ONBITA
MPAKTUYECKOTO MPUMEHEHUS] HAay4YHBIX 3HAHUW HM3y4YeHUE MpeaMeTa «XHMHUS» Ha YIrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBS3AX ¢ YU4eOHBIMHU MpEeIMETaMH, BXOISIIMMU B COCTaB MpeAMETHhIX obnactell «EcrecTBeHHO-HAy4UHbIE
npeaMeThly, «MaTeMatrka u uHpopMaTHKa» U «PyCCKUil S3bIK U JIUTEPATYPay.

[Tpu u3yuyenun y4eOHOro mpeaMera « XUMUs» Ha YrIyOJE€HHOM ypOBHE TaKXe, Kak Ha YPOBHE OCHOBHOTO U CPEIHETO
obmrero odpazoBaHus (Ha 0a30BOM YPOBHE), 3a/lauei MEPBOCTEIICHHOW 3HAUYUMOCTH SIBIseTCS (DOPMUPOBAHUE OCHOB HAYKHU
XUMHUU KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON IEATeIbHOCTH 4YesIOBeKa W OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpHhI. Perienue 3Toit 3a1aun Ha yriyOoJIEHHOM YpOBHE M3YYEHHS MpeaMeTa MpeAIoiaraeT pealn3aiuio TaKux
1eJjiet, Kak:

e (¢opMupoBaHUE TPEACTABICHUN: O MATePHAIBPHOM €JIMHCTBE MHPA, 3aKOHOMEPHOCTSX W IO3HABAEMOCTH SIBJICHUM
MPUPOJIBI, O MECTe XHMHH B CHUCTEME C€CTCCTBEHHBIX HayK W €€ BeAyIIed pojau B OOECIICUCHHH YCTOWYHUBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUHM IMPOOJIEM 3KOJIOTHYCCKON, DHEPreTUYecKOW M IHIINECBOM OE30MacHOCTH, B
Pa3BUTHUH MEIMIIMHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX MCTOYHHKOB SHEPIHH, B 00CCIICUCHUN PAIlMOHATBLHOTO
MIPUPOJIOTIONIB30BaHMS, B (DOPMUPOBAHUM MHUPOBO33PECHHUS M OOIIEH KYJIbTYphl YEJIOBEKA, a TaKKe SKOJIOTHYCCKHU
000CHOBAaHHOT'O OTHOIIICHHS K CBOEMY 370POBBIO U MPUPOTHOU Cpeie;

e OCBOEHHE CUCTEMBbI 3HAHUM, JICKAIIUX B OCHOBE XMMUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA:
dbyHIaMEHTaIbHBIX MMOHATHH, 3aKOHOB W TEOPHH XWMHH, COBPEMCHHBIX MPEJICTABICHUN O CTPOCHUHU BEIISCTBA HA
pa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAAMOJICKYJISIPHOM, O TEPMOJMHAMUYECKUX U KUHETUUYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XHUMHUYECKHUX PEAKIUHA, O XHUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCHEPCHBIX
cructemMax, 00 OOIIMX HaYyYHBIX MIPHUHITUIIAX XUMUYECKOTO TTPOU3BOICTBA;



e (¢opMupoBaHUE Y 00yUYaIOIIUXCSI OCOZHAHHOTO MOHUMAaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHYECKUX 3HAHUN IS
OOBSICHEHUS KITIOUEBBIX MJIEM W MPOOJEM COBPEMEHHOM XUMHUM, JJIsI OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUM,
MMEIOIIUX E€CTECTBCHHO-HAYUHYIO TPUPOJY; TPaMOTHOTO PEIICHUS MpoOJieM, CBS3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUS, aHAIM3a M OICHKU C TO3UIMN HKOJOTUYECKOM OE€30MacHOCTH TOCHEICTBUI OBITOBOM U
MIPOU3BOJICTBEHHON JICSITEIHLHOCTH YEJIOBEKA, CBA3AHHOW C XHMHYECKUM MPOU3BOACTBOM, HCIOJIL30BAHHEM U
nepepaboTKOM BEIIECTB;

e yruyOJeHue TPEACTaBICHUM O HAy4YHBIX METOAAaX TMO3HAHUS, HEOOXOAMMBIX Il TPUOOpETEeHUs YMEHHI
OPUCHTHPOBATLCS B MHPE BEIIECTB W OOBSICHEHMS] XMMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TIPUPOJE, B
MPAKTUYECKOU ESITEIHHOCTH U TTIOBCETHEBHOM KU3HHU.

B mnnane peanuzanuu mepBOOYEPEAHBIX BOCIUTATENIBHBIX M Pa3BUBAIOIMMX (YHKIUH I[€TOCTHONH CHUCTEMBI CPEIHETO
oOmrero o0pa3oBaHusi MpU U3yUYCHUH TpeIMeTa «XHUMHs» Ha YriayOJn€HHOM YpOBHE OCOOYIO aKTyaJbHOCTh MPUOOPETAIOT
TaKHe 1EH U 3a]1a4u, KaK:

e BOCIHUTaHHUE YOESXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPHUPOABI, YBAXKEHHUS K MPOLECCY TBOPYECTBA B 00JACTH
TEOPETUYECKUX U TPHUKIAJHBIX MCCIEIOBAaHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

e pa3BUTHE MOTUBALMU K OOYYCHHIO M MO3HAHMIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO W CAMOBOCIIMTAHHUIO Ha OCHOBE
YCBOCHHSI OOIICUYETIOBEYECKUX [ICHHOCTEH;

e pa3BUTHE T[O3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYaIbHBIX W TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs,
dbopMHUpOBaHNE y HHUX CO3HATEIBHOTO OTHONICHHWS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCIIOBUIO YCIIENTHOW MPOQECCHOHATBHON M OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (QopmMupoBaHHEe yYMEHHMIA ¥ HABBIKOB PAa3yMHOTO MPHPOIOIOIH30BAHUS, PA3BUTHE JKOJOTHUYECKOW KYJIbTYpHI,
MPUOOPETEHHE OMbITa OOIMIECTBEHHO-TIOJIE3HON IKOJIOTHIECKON eI TeTLHOCTH.

OO6muiee 4ncao YacoB, MPEAYCMOTPEHHBIX NI M3YUYCHUS XMMHUHU Ha yriayOJeHHOM YPOBHE CPEIHEr0 OOIIero oopa3oBaHWs,
coctaBisier 204 yacoB: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 kinacce — 102 yaca (3 yaca B Hefieno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMUM.

[Ipeamer u 3HaUEHUE OPraHUUYECKON XUMHH, TIPEACTABICHNE O MHOTO00pa3ul OPraHUYECKUX COSTUHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa Yriepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHMS. BaleHTHBIE BO3MOXKHOCTH aToma
yriaepojia. XHUMHUYECKas CBS3b B OPraHUYECKHX COCAMHEHUsAX. Tumbl THOpUIM3AIMU aTOMHBIX OpOuTaneil yriepoja.
Mexanu3mbl 00pa30BaHUsSI KOBJICHTHOW CBsi3U (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX
opOutanei, o- U m-cBsi3u. OauHapHas, ABOWHAs M TpoiHas cBA3b. CrocoObl pa3phiBa CBS3EH B MOJIEKYJaX OPraHHUYECKUX
BeniecTB. [loHsTe 0 CBOOOJHOM pajukane, Hykieodue u 3yekTpodue.

Teopust cTpoeHHUsT OpraHuvecKux coequHeHnit A.M. byTiiepoBa u coOBpeMeHHbIEC TTPEACTABICHUS O CTPYKTYPE MOJICKYI.
3HaueHHWE TEOpUU CTPOCHUS OPTraHMYECKUX COeAUHEHUN. MonekynspHble U CTPYKTypHbIe (opmyinbl. CTpyKTypHBIE
dopMyNbl pa3UYHBIX BUIOB: pa3BEPHYTas, COKpall€HHas, ckenetHas. M3omepus. Buabsl uzomepuu: CTpyKTypHas,
NPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(P(GEKTHl B MOJIEKYJIaX OpPraHWYECKUX COCIUHEHUN (MHIYKTUBHBIA W ME30MEpPHBIN
s exTh).

[IpencraBnenne o kiaccupuKalid opraHudeckux BemecTB. [loHATHE O (QYyHKIHOHANBHOW Tpyrmme. [oMosorus.
I'omonoruueckue psapl. Cucremarndeckas HoMeHkiIatypa opranndeckux coeaunenuit (IUPAC) u TpuBHanbHBIC Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobenHoctu W KiaccuuKaus OpraHUYecKux peakiuid. OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIUU B
OPraHUYECKON XUMHHU.

OKCHEepUMEHTAILHBIE METOABl M3YyUYEHUS BEHIECTB M WX MPEBPAIEHUN: O3HAKOMIJICHHE C 00pa3laMu OpPraHUYeCKUX
BEILIECTB M MaTepHallaMl Ha MX OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHUE,
oOyTIMBaHNE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIEIICH MOJIEKYJT OPTaHMYECKUX BEIIECTB.

YrieBogopoasbl.



Ankanbl. ['oMojoruueckuit psjn ankaHoB, oOm@as ¢opmyia, HOMEHKIATypa H HU30MepUsa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHHME MOJEKYJ aJKaHOB, SP>-rHMOpUAU3alMs aTOMHBIX OpOuTalnell yriepona, 6-cBasb. Pu3nuecKue
CBOMCTBA aJIKAHOB.

XUMUYECKHNE CBOWCTBA AJIKAHOB: PEAKIMHU 3aMEIICHUS, U30MEPU3AIUU, ACTUAPUPOBAHUA, LUKIU3AIUU, MHUPOIU3A,
KpEeKUHTa, ropenus. [IpeacraBienne o MEXaHU3ME peaklvil paguKaabHOTO 3aMEIICHHUS.

Haxosxnenue B npupoae. CriocoObl MOTyUYeHUsI M TPUMEHEHHUE aJIKaHOB.

[Huxnoankanel. O6mas opmyrna, HoOMeHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHHS M XUMUYECKUX CBOMCTB MasbIX
(TMKIIOTIpOIIaH, MUKIO0YTaH) U OOBIYHBIX (IIUKJIONIEHTAH, [IUKIOTeKCaH) HUKI0AIKaHOB. CrioCOObI MOTyYeHUs M IPUMEHEHUE
IIUKJI0AJIKAHOB.

Ankenbl. ['oMonoruueckuit psjg ajakeHoB, oOmas (opmyna, HOMEHKJIATypa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYNl aJlKEHOB, SP?-rMOpHUAM3alMs aTOMHBIX oOpOMTaneil yriepoja, o- M 7-cBasu. CTpyKTypHas U
reoMmerpuueckas (Iuc-TpaHc-) uzoMmepusd. DuU3MYECKHUE CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: peaKkiuu
MPUCOCIUHEHNS, 3aMEIIICHUS B O-TIOJIOKEHUE TIPU JBOMHOW CBSI3M, MOJMMEpPU3AIMU U okucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakiiny Ha JBOHHYIO CBsI3b. CIIOCOOBI MOJyUYCHHS U TPUMEHEHHE AJIKEHOB.

Ankanuensl. Krnaccudukamus ankagaueHoB (COmpsDKEHHBIE, HW30JUPOBAHHBIC, KyMmyauposaunvie). (OcoOCHHOCTH
AJIEKTPOHHOTO CTPOCHUA U XUMHUYECKHX CBOMCTB CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-mpucoeaumnenue. Ilonummepuzanus
conpsKEHHBIX TUEeHOB. CIIOCcOOBI MOTyUYeHHS U TPUMEHECHHE aJIKaIUEHOB.

Ankunabl. ['oMonormyeckwii psj ainkuHOB, oOmas ¢opmyia, HOMEHKJIaTypa H H30MepUs. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI aJKHHOB, SP-THOpPUAM3AIMSA aTOMHBIX opOuTanei yriepona. dusnyeckue CBOMCTBA
ATKUHOB. XMMHUYECKHUE CBOMCTBA: PEAKUMH MPUCOCIUHEHUS, JAUMEpU3ALMM U TpUMEpU3alMHU, OKUCIeHUA. KuciorHbie
CBOICTBA aJKWHOB, UMEIOIINX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEeHHBIC peakiuy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyUeHUS
Y IPUMEHEHUE AJIKWHOB.

ApomaTH4ecKue yriIeBOJIOPOabI (apeHbl). 'oMoIornyeckuii psii apeHoB, oomas ¢popMyina, HOMEHKIATypa U H30MEpHSI.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYNBI Oc¢H301a. Du3nueckne CBOKWCTBA apeHOB. XHMMHYECKHE CBOMCTBA
OcH307]a W €ro TOMOJIOTOB: pPCaKIIMU 3aMCIICHHS B OCH30JBbHOM KOJBIIE M YIVICBOJOPOJHOM paauKale, pPEaKInuH
MIPUCOCANHEHNS, OKHCIEHHE TOMOJIOToB OeH3oima. IIpencraBneHne o0 OpPHUEHTHPYIOIMIEM JCHCTBUU 3aMECTHTEICH B



OEH30JIbHOM KOJIbLIE Ha MPUMEPE AIKWIBHBIX PAJUKAIIOB, KAPOOKCUIBHON, THAPOKCUIIBHOM, aMUHO- M HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOAyYeHUs U NPUMEHEHUE
apOMaTUYECKUX YTIE€BOJOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHble ra3sl. HegTh m €€ mpoucxoxknenue. KaMeHHBbIH yroiab U OPOAYKTHI €ro0
nepepabotku. CriocoObl nmepepaboTku HeDTH: MeperoHka, KPEKUHT (TEPMUUYECKHUM, KaTATUTUYCCKU ), pu(OPMUHT, TUPOJIU3.
[IpoaykTel nepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Y Pa3IMUYHBIMU KJIACCAaMU YTJIEBOI0OPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOre€HIPOU3BOIHBIX YIJIEBOJIOPOJOB. Peakinu 3amenieHusl rajloreHa Ha TUAPOKCOTrpynimy,
HUTPOTPYNIy, HMAHOTPYIIY, aMUHOrpynny. J(eficTBre Ha rajloreHnpor3BOHBIE BOJHOTO U CIIUPTOBOI'O PacTBOpa LIEIOYH.
B3aumoneiicTBue aMrajioreHaJKaHOB C MarHMeM M UMHKOM. [loHSATHE O METaNIoOpraHUYeCKUX COEIUHEHUSX.
Hcnonb3oBaHue rajoreHNnpon3BOIHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3yUEHHUS BEUIECTB U UX MPEBPAIICHUN: U3yueHHE (PU3NUECKUX CBOMCTB yIiIEeBOJAOPOIOB
(pacTBOPUMOCTD), KAQU€CTBEHHBIX PEAKIMU YTIJIEBOJOPOJOB PA3NIMUHBIX KiIaccoB (oOecuBeyMBaHWE OPOMHOW WM HOAHOU
BOJIbI, PACTBOpa IMEpMaHTaHaTa Kajus, B3aWMOJICHCTBHME alleTMIICHA C aMMHAuHbIM pPacTBOpoM okcuaa cepedpa(l)),
KayeCcTBEHHOE OOHapy>KeHHE YTiepoja MW BOAOPOJa B OPraHMYECKHUX BEIIECTBAX, MOJIYYEHUE ITHIIEHA U H3YUYEHHUE €ro
CBOICTB, o3HakoMJeHHEe ¢ KosuiekiusimMu «Hedte» u «Yromp», ¢ oOpasmamMu MmiiacTMacc, KaydyKOB M PE3UHBI,
MOJEJIMPOBAHUE MOJIEKYJI YIIIEBOJAOPOAOB U TAIION€HITPOU3BOAHBIX YIIEBOAOPOIOB.

Kuciopoaconepxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble oqHOATOMHBIE CUPTHI. CTPOEHUE MOJIEKYJ (Ha MpUMEpEe METaHOJa U ATaHosa). |'OMOJOruuecKkuil psn,
oOmrast popmyna, u3oMmepus, HOMEHKIATypa u kiaccudukanus. Gusndeckue cBOWCTBA MPEETbHBIX OJHOATOMHBIX CIIUPTOB.
BonoponHbie cBA3U MEXAy MOJEKYIAMH CIUPTOB. XMMHYECKUE CBOMCTBA: PEAKIIMK 3aMEILEHUs, JeruipaTalui, OKUCICHHUS,
B3aMMOJIEHCTBUE C OPraHMYECKUMU M HEOpraHMYEeCKMMHU KucioTamMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIHMPTHI.
JleiicTBHE ATaHONA U METaHOJa Ha OpraHu3M 4enoBeka. CriocoObl MOMyYeHHUs U IPUMEHEHHE OTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢gupsl, HOMEHKIaTYpa U u3omepus. OcCoOOeHHOCTH PU3NYECKUX U XUMHUECKUX CBOUCTB.

MHOroaToMHbI€ CIIUPTHI — 3TUJIEHIJIMKOIb U raulepuH. Ousndeckne 1 XMMUYECKUE CBOWCTBA: PEAKLUU 3aMEILECHUS,
B3aUMOJIEUCTBUE C OPraHWYECKUMH W HEOPraHWYECKHMH KHCIOTaMH, KaYeCTBEHHAs pPEaKlMs Ha MHOIOATOMHBIE CIHMPTHI.



[IpencraBieHne o MexaHU3ME peakuuid HykieouibHOro 3ameneHus. JleiictBue Ha opraHu3M uenoBeka. CrnocoObl
MOJIYYEeHHs] U1 MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIIMSAHHME THUIPOKCOTPYIIBI U OeH301bHOr0 sapa. dusnueckue CBONCTBA
¢penona. OcoOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBenHnble peakuuu Ha (eHon. TokcuuHocTh genona. Crnocoos
noyiyueHusi 1 npuMenenue penona. GenondopmanbaeruaHas cMoia.

KapOoHuibHble COEOMHEHUST — aIbJEruibl W KETOHBL. OJIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIIBI.
['oMonoruueckue psapl anbJIETUAOB UM KETOHOB, oOmias ¢GopMmyna, U3oMepuss U HOMeHkKIaTypa. dusmueckue cBoWcTBa
aNbJIETUAOB U KETOHOB. XMMHYECKUE CBOMCTBA alIbJIETHI0B U KETOHOB: peakuuu npucoenuHenus. OKHUCIeHUEe albIeTuoB,
KayeCTBEHHbIE peakIuy Ha anbaeruabl. CriocoObl MOMydYeHUs U MPUMEHEHHUE albJAeTuI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBbIE KUCIOTHl. OCOOEHHOCTH CTPOSHUSI MOJIEKYJT KapOOHOBBIX KUCIOT. 3oMepus
U HOMEHKJIaTypa. Pu3nyecKue CBOMCTBA OJIHOOCHOBHBIX MpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOaHBIE CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakuus 3TepuUKaluu, pPeakiuu C
y4acTUEM YIJIEBOJOPOAHOrO paaukaiga. (OcoOEHHOCTH CBOMCTB MypaBbUHOM KHCHOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3¢upax. MHoOroobpasue kKapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENMpPENENbHBIX U
apOMaTUYEeCKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCHUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTeNH BBICIINX
KapOOHOBBIX KUCJIOT: CT€ApUHOBAsI, TATBMUTHHOBAS, OJICUHOBAS, JIUHOIe8as, TUHOIeH08as KUCAO0Thl. ClocoObl MOoMy4YeHus 1
npUMeHEeHHE KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upbl. ['oMonoruueckuit psan, odmast hopmymna, u3oMepuss 1 HOMEHKIaTypa. DU3NUEeCKue U XUMHYECKUE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIEJTOYHOU Cpeie.

XKupsl. Ctpoenue, puznueckrue 1 XUMHUYECKHE CBOMCTBA dKUPOB: TUAPOIN3 B KUCION U MIeT0uHOM cpene. OcobeHHOoCTH
CBOICTB )KMPOB, COIEPKAIIMX OCTATKH HEMPEAEIbHBIX KUPHBIX KUCIOT. JKupsI B mpupoe.

Mpb114 KaK cOJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OOmias xapakrepucTuka yriaeBoaoB. Knaccudukamus yrieBogoB (MOHO-, AM- M Tojucaxapuiabl). MoHOcaxapuabl:
IIII0K03a, (DPYKTO3a, Trajakro3a, pudo3a, ae3okcupudosa. dusuueckue CBOICTBA M HaxoxkjaeHue B mpupoze. PoTocuHTe3.
XVWMHWYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMM C YYAaCTHEM CIMPTOBBIX M AJIbJECTUAHONW I'PYMIN, CIIHUPTOBOE U MOJOYHOKHCIIOE
Opoxenue. IlpumeHenne riroko3bl, €€ 3HaYCHHE B JKU3HEICATENHOCTH OpraHu3Mma. J(ucaxapuapl: caxaposa, MajabTo3a U



nakTo3a. BoccTaHaBnuBaromue U HEBOCCTAHABIMBAIOIIME Aucaxapuabl. [ uaponus aucaxapuaos. Haxoxaenue B npupojie u
npuMmeHenne. [lomucaxapuapl: Kpaxmall, TIUKOTeH MU ueuioio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmania, IJIMKOreHa H
eJuro036l. Ou3nyeckre CBOMCTBA KpaxMalia U LIEJUTIOJIO3bl. XUMHAYECKUE CBOMCTBA KpaxMasia: TUAPOJIU3, KaUeCTBEHHAs
peakiusi ¢ HOoJ0OM. XHUMHUYECKHE CBOMCTBAa WEJUIIONO3bI: THUIPOJIM3, MojydeHue 3GUpoB Ieutono3bl. [loHsiTue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCNEepUMEHTAIIbHBIE METOJIbI M3YYCHHSI BEIECTB U WX MPEBPAIICHUN: PaCTBOPUMOCTH PA3IUYHBIX CIIUPTOB B BOJIE,
B3aMMO/JICMICTBUE ATAHOJA C HATPUEM, OKHCJIIEHHWE 3THJIIOBOTO CHUPTAa B AJBJACTH] Ha PacKaJl€HHOW MEIHON MPOBOJIOKE,
OKHCJIEHHE TUJIOBOTO CIHUPTA TUXPOMATOM Kasidsi (BO3MOKHO MCIIOJIb30BaHHE BUEOMATEPUAIOB), KaU€CTBEHHBIE PEaKIIUU
Ha anpaeruabl (¢ ruapokcuaoM nuammuHcepeOpa(l) u ruapokcugom memu(ll)), peakuusi raunepuHa ¢ THIPOKCHUIOM
menu(ll), xumMudeckune CBOMCTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJICUCTBHE PACTBOpa TUIFOKO3BI C THAPOKCHIOM
meau(ll), B3auMozelicTBie Kpaxmajga C HOJIOM, pEIICHHE IKCIEPUMEHTANBHBIX 3a7ad 1mo TeMam «ChupThl U (PEHOJIBI»,
«Kap6onoBsie KUCT0ThI. CIOKHBIE A(UPBD».

A3oTcoaep:Kale OpraHudeckne coeMHeHnsl.

AMHUHBI — OpraHMYecKHe TpPOW3BOAHBIE ammuaka. Kiaccudukainys aMUHOB: anudaTHYecKue M apoOMaTUYECKUE;
NepBUYHbIE, BTOpUYHBIE U TpeTuuHble. CTpoeHue MoJIeKyn, oOmias dopmyia, U30Mepus, HOMEHKIaTypa U (U3HYECKUE
cBoMcTBa. XHMMHYECKOE CBOWCTBA alu(aTHYECKHMX aMHHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHWE, B3aUMOJCHCTBHE
MEPBUYHBIX AMUHOB C a30TUCTOM KUCIO0TOW. COoJIN aAJIKUITaMMOHHUS.

AHWIMH — MOpeACTaBUTEIb, aMUHOB apomaThueckoro psana. CtpoeHue aHuwiauHa. B3anmHoe BIWsIHUE TPyl aTOMOB B
Mosiekysne aHuiauHa. OCOOCHHOCTM XHMHUYECKMX CBOWCTB aHWiInHA. KadecTBeHHbIe peakinmu Ha aHWIMH. CrocoOsl
MOJIYYCHUS U PUMEHEHUE anudarndeckux aMuHoB. [lomydeHne aHuanHa U3 HUTPOOCH30J1a.

AmvuHokucia0oTel. Homenkiarypa u wusomepus. OTaenbHble NPEACTABUTENN O-aMHUHOKHUCIIOT: TJWIHWH, aJIaHUH.
duznyeckre CBOMCTBA aMUHOKUCIOT. XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX OPraHMYECKUX COCIUHEHUH,
peaKIus MOJMKOHACHCAIINH, 00pa30oBaHUe NENTHUIHON CBS3U. broiorndyeckoe 3Ha4eHNE aMUHOKUCIOT. CUHTE3 U THIPOJIN3
METITHIOB.

benku kak mpuponHbie moaumepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OEJKOB. XHMHYECKHE CBOMCTBA
OCIIKOB: TUAPOJIN3, ICHATYpAINs, KAYSCTBCHHBIC PEAKIINN HA OCITKH.



DKCIEpUMEHTAIIbHBIE METOAbl M3y4YEHMsI BEIIECTB M UX NpPEBpalllecHU: pacTBOpeHuEe OCJIKOB B BOJIE, JCHATypalus
OCJIKOB MPU HAarpeBaHHM, I[BETHHIE PEAKIIMU Ha OENKH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a/1a4 MO TeMaM «A30TcojepKallue
OpraHuYeCKUE COETUHEHUA» U «Pacrio3HaBaHHE OPraHMYECKUX COCIUHEHUI.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE MOHSTUSI XUMHUHU BBICOKOMOJICKYJISIDHBIX COCIMHEHUW: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD
MOJTUMEPH3aLINKU, CPEOHAS MOJEKYJsapHas Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepubie  matepuanbl. [lnactmacchl  (MOJMATUIICH, TOJMIPONWICH, TOJUBUHUIXJIOPUI,  MOJUCTUPOI,
MOJIMMETHUIIMETAKPUJIAT, MTOJTUKApOOHATHI, MOJUATUIIeHTepedTanart). Y Tuausaius u nepepadoTka riacTUKa.

DnacToMephl: HATypaJIbHBIM KaydyK, CUHTETHUYECKHUE Kaydyku (OyTaJHEHOBBIM, XJIOPOMPEHOBBIM, H30MPEHOBBLIN) U
CWJIMKOHBI. Pe3uHa.

Bonokna: HatypanpHbIE (XJIOTMOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE
(KampoH U J1aBcaH).

[lonumepsl crenuanbHOTO Ha3HaueHWsT (TedyIoH, KeBJap, OJJIEKTPONPOBOASIIME IOJUMEpHI, OuopasiaracMble
MIOJIUMEPHI ).

OKCHepUMEHTAIbHBIE METOAbl M3YYEeHMsI BEIIECTB M WX IMpEBpAlICHHI: 03HAKOMJIEHHE C 00paslamMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «Pacno3HaBaHue IiacTMace
Y BOJIOKOH.

Pacuérurnle 3amaun.

Haxoxxnenue MonexynsapHoil OpMyIIbl OpraHUYECKOTO COSIUHEHUS 110 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €TI0
COCTaB, HAXOXJACHUE MOJCKYJISIPHON (POPMYIIBI OPTaHUYECKOTO0 COCMMHEHHS M0 Macce (00BEMY) MPOAYKTOB CrOpaHuUs, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEaKIUU W/WIM HMCXOJIHBIX BEIIECTB, YCTAaHOBJICHHE CTPYKTYpHOU
(GbopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WM CIIOCOOOB TMOJYYEHHS, ONPEACIICHUE 0NN
BBIXOJA ITPOAYKTA PEAKLINHU OT TEOPETUYECKH BO3MOKHOTO.

MeXnpeaMeTHbIE CBA3U.



Peanusanusa MeXNpeIMETHBIX CBA3EH NPU HM3YYCHUM OpraHuyecko xumuu B 10 Kimacce OCyHIECTBISETCS Yepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHATUN, TaK W MOHSATHH, NPUHATBIX B OTAEJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmuMe ecTecTBEHHO-HAyYHbIE MOHSTHS: SBJIEHWE, HAy4YHbI (akT, TUIOTe3a, TEOpHs, 3aKOH, AaHaJu3, CHUHTE3,
KJaccuukanys, HaOIoAeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHHUE.

®duznka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHHE BeIleCTBa, (PU3NYECKHUE BEIMYMHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHUSI, Macca.

buonorusa: kierka, oOpraHumsM, 3KocucTema, Ouocgepa, MeTabOIU3M, HACIEICTBEHHOCTb, aBTOTPO(PHBIA U
reTepoTpodHbI THUI NUTaHUS, OpokeHHE, (POTOCHUHTE3, IbIXaHWE, OCJIKH, YTJIEBOJbI, >KUPBI, HYKJIECMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: nose3Hple HCKOMAEMBbIE, TOIIIIUBO.

TexHonorusi: NHUILEBbIE MPOAYKTHI, OCHOBBI pPAalMOHAJIBHOIO MUTAaHUSA, MOIOIIME CPEACTBA, MAaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUHM.

Atom. CoctaB aTroMHBIX sifep. XuMmMudeckuid siemeHT. M3otombl. CTpoeHHe SIEKTPOHHBIX O00O0JOYEK aTOMOB,
KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukamus XUMHUYECKUX 2JIEMEHTOB
(s-, p-, d-, f-anements). PacrpenencHue 3IEKTPOHOB 1O aTOMHBIM OpPOHUTANSAM. DJIEKTPOHHBIC KOH(PUTYpAaIlMA aTOMOB
AJIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHUOJIOB B OCHOBHOM M BO30OYXKIEHHOM COCTOSIHUHU, DJIEKTPOHHBIE KOH(MOUTYpAIIMA HOHOB.
DNEeKTPOOTPULATEIBHOCTb.

[lepuoanueckuii 3akoH u [lepuognueckas cucrema xumudeckux 3neMenToB .M. Menneneera. CBsi3b NEpHOIUYECKOTO
3akoHa U [leproanuecko CUCTEMbI XMMUUYECKUX JIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHUS] CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CJIOXHBIX BEUIECTB IO IpyNmnaM U NEpHOIaM.
3HadeHue nepuoanydeckoro 3akona /[.M1. Menneneena.

XuMHueckasi CBA3b. BHUIIbI XMMHYECKOW CBA3M: KOBAJIEHTHAs, MOHHAs, MeTauiMueckas. MexaHu3Mbl 0Opa3OBaHMUS
KOBAJICHTHOM CBsI3M: OOMEHHBIA M JOHOPHO-AaKLENTOPHBIA. DHEprus W JjMHa cBs3U. [lOJSpHOCTH, HANpaBIEHHOCTh U
HACBIIIaEMOCTh KOBaJIEHTHOM cBA3U. KpaTHble cBsA3u. BogopoaHas cBsi3b. MeEXMOIIEKYIISIPHBIE B3aUMOIECHCTBUS.

BasleHTHOCTh M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOW CTPYKTYPBI MOJIEKYJ C UX T'€OMETPUYECKUM
CTpoeHueM (Ha mpUMepe COeTMHEHUM 3JIEMEHTOB BTOPOTO MEPUO/Ia).

[IpencraBienne O KOMIUIEKCHBIX coequHeHusax. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JHUTaH[bI.
3HaueHUE KOMIUIEKCHBIX cOeInHEHM. [[oHATHE 0 KOOPINHAITMOHHON XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUs. THUIbl KPUCTAINIMYECKUX PEHIETOK (CTPYKTYp) U CBOWCTBA
BEILIECTB.

[lonstne o aucnepcHbix cucremax. Mctunnable pactBopbl. [IpencraBieHre o KOJUIOMIHBIX pacTtBopax. CrocoObl
BBIPAXCHMSI KOHIIEHTPALMU PacTBOPOB: MaccoBas J0JIs BEIIECTBA B pPACcTBOpE, MOJSpHAs KOHLEHTpauusd. HaceieHHusie u
HEHACBIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHucTaismoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIECTB. TpHUBHAJIbHbIE Ha3BaHUS OTAENBHBIX IpeICTaBUTENEH
HEOPraHUYECKUX BEILECTB.

Knaccudpukanuss XMMHYECKMX pPEaKIMil B HEOPraHWYECKOM M OpPraHM4ecKod XUMHUHU. 3aKOH COXPAHEHUS MAaCChI
BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHMS SHEPTUU MPU XUMHUYECKUX peakuusx. TernoBble 3PQPeKTbl XUMUUYECKUX
peakui. TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOpOB. 'OMOTreHHbIE U I'e€TepOreHHbIE PEaKLUu.
Karanu3 u katanuzaTtopsl.

OOpatumble U HeoOpaTHMbIE peakiuu. XUMHUYeCKoe paBHOBecue. KoHcTaHTa xuMuueckoro paBHoBecus. DakTopsl,
BIIMSIOIIME HA IOJOXKECHUE XMMUYECKOIO0 PaBHOBECHSA: TEMIIEPATYpa, NAaBICHUE U KOHILIEHTPALMU BEIIECTB, YYaCTBYIOIIKUX B
peakuunu. [Ipunnun JlelllaTense.



Onektponutnyeckas auccormanus. CuiabHble W ciabble 3nekTposuThl. CteneHb aucconuanuu. Cpega BOAHBIX
pacTBOPOB: KHUCJIOTHAs, HeUTpasibHasi, mienouHas. Bomoponnslii mokazarens (PH) pactBopa. 'maponus coneit. Peakuum
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakunu. (CTeneHb OKHUCHeHUs. OKUCIUTENIb U BOCCTAaHOBUTEINb. [Ipomeccsl
OKHCJICHUSI U BOCCTaHOBJICHMs. BakHelIne OKUCIUTENN M BOCCTAHOBUTEIU. METOM AJIEKTPOHHOro OajiaHca. DIEKTPOJIU3
pPacTBOPOB U PACILJIaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3Yy4YE€HHUs BEIIECTB W MX MPEBpaAlICHUI: pPa3Io)KEHUE IMEepPOKCUIa BOJIOpoAa B
NPUCYTCTBUU KaTalIM3aToOpa, MOJEIU KPUCTAJUIMUYECKUX PEIIETOK, MPOBEICHUE PEaKIMii MOHHOrO OOMEHa, OmpecsicHUE
Cpe/bl paCTBOPOB € MOMOIIBIO UHIUKATOPOB, U3yUYCHHUE BIUSHUS PA3JIMUHBIX (DAKTOPOB HA CKOPOCTH XUMUUECKOW peakiuu u
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxxenne HemeTaisioB B llepwomuueckoit cucreme xumuueckux snemeHtoB .M. MeHneneeBa M 0COOEHHOCTH
CTpOCHHSI MX aToMOB. du3nueckue CBONCTBA HEMETAJUIOB. AJIJIOTPOIUS HEMETA/UIOB (HAa TpUMEpPE KHUCIOpOJa, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢u3ndeckue W XUMHYECKHE CBOMCTBA: peaKkIMU C MeTaUlaMd ¢ HeMeTaJlJIlaMu,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B mpupoje, crocoObl MmonydeHus, pu3nueckue U XMMHYEeCKHe CBOMCTBA. ['ajoreHOBOI0PO/IbI.
Baxxneiimue KuCI0poacoaepKalllue COSAMHEHUS TaloreHoB. JlaGopaTopHble M TPOMBINIICHHBIE CIOCOOBI IOJYYCHHS
rajoreHoB. [[puyMeHeHne rajJOoreHoB U UX COEUHEHUM.

Kucnopona, o3oH. JlabopaTopHble W MPOMBIILUICHHBIE CIIOCOOBI MOJYdeHUs KHciopoaa. PU3WYECKHe U XUMHYCCKUEC
CBOMCTBA M MPUMEHEHHUE KUCIOpoaa U 030Ha. OKCHUIIBI U TIEPOKCHUJIBI.

Cepa. HaxoxneHnue B mpupojie, CriocoObl MoaydeHus, Pu3ndeckue u XuMudeckue cBorcTBa. CepoBOIOPO/I, CYIb(OHIBL.
Oxcun cepwi(1V), oxcua cepoi(VI1). CepHucras u cepHasi KUCIOTHI U UX coiau. OCOOCHHOCTH CBOWCTB CEPHOM KHUCIOTHI.
[IprumeneHnue cepbl U €€ COETUHEHUM.



Azor. Haxoxzaenue B mpupoje, cnocoObl MOnydeHus, (QU3MYECKME M XUMHYECKUE CBOMCTBA. AMMUAK, HUTPUIBI.
Oxcuppl a3oTa. A30TUCTast U a30THAsT KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOW KHUCIIOTHL. [Ipumenenue azora u
€ro COeIMHEHUI. A30THbIE Y100pEHUsI.

®docdop. Haxoxaenue B npupoje, cnocoObl mojgyueHus, (pu3ndeckrue u Xxumuueckue cpoctBa. dochunbl u GochuH.
Oxcuasbl pocdopa, pocdhopnas kuciota u e€ conu. [Ipumenenue pocdopa u ero coenunennii. DocdopHeie ynoopeHusl.

VYrnepon, HaxoxaeHHE B Npupoje. AIoTponHble Moaudukanuu. Pu3nueckrue U XUMHUYECKUE CBOMCTBAa MPOCTHIX
BellecTB, oOpa3zoBaHHbIX yriepoaoM. Oxcupa yriuepoaa(ll), oxcupg yraepoma(lV), yronbHas kucinora u €€ COJM.
AKTUBUPOBAHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriaepoaHble HaHOTPYOKU. [IpriMeHeHMe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIEPOJIOM, H €r0 COCTUHEHUH.

Kpemuuii. Haxoxaenue B npupojie, crocoObl moydeHus, puzndeckne u xumuieckue cBorctea. Oxcun kpemuus(1V),
KpEMHUEBas KUCJIOTa, CUINKaThL. [I[pruMeHnenne kpeMHus 1 ero coenuHeHuid. CTeKIo, ero nojiy4eHue, BUJIbl CTeKIa.

[lonoxenue MeramioB B llepuoanueckoil cucteMe XUMHUYECKUX 31eMEHTOB. OCOOCHHOCTH CTPOCHHUS AIIEKTPOHHBIX
o0osioyek aToMOB MeTasuioB. O6mue pusndeckue cBoiicTBa MeTayioB. [Ipumenenne meramioB B ObITY U TexHUKe. CIuaBbl
METaJJIOB.

DNEKTPOXUMUYECKUN Pl HampsokeHud meTtaiwioB. OOmue crnocoObl MOJYYEHHS] METAJJIOB: THUAPOMETaTyprus,
NUPOMETALTYPrus, dJaeKTpoMeTautyprus. [lonsarue o koppo3uu MetamuioB. CocoObl 3alIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metaiioB |A-rpymmel [lepruoanyeckoit cucTeMbl XUMUYECKUX AJIeMEeHTOB. Hatpuii u kamuid:
noJjiydeHue, GU3n4ecKkue u XMMHUECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX COCTMHECHHUIA.

O6mass xapaktepuctuka MmetauioB |IA-rpynmer [lepuognyeckoit cuUCTEeMbl XMMHYECKHUX DJIEMEHTOB. Maruuii u
KaJIbIIUK: TIoJy4eHue, GU3NIeCKUe U XMMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB M UX coeauHeHUM. XKECTKOCTh
BOJIBI U CITOCOOBI €€ YCTPaHEHHS.

ANOMUHMI: TOTydeHue, pU3nueckue U XMMHYECKHUEe CBOICTBa, MPUMEHEHHE MPOCTOrO BEUIECTBA U €r0 COCAMHEHUH.
AmdoTtepHbIe CBOIICTBa OKCHA U THAPOKCUIA AIFOMUHUS, THAPOKCOKOMILIEKCHI alIFOMUHUS.

OO1as xapakTepucTuka MeTaioB nooouHsix noarpymi (b-rpynm) [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB.

du3nyueckue U XMMHUYECKHE CBOMCTBa xpoma U ero coeauHeHui. Oxkcunabl U rugpokcuasl xpoma(ll), xpoma(lll) u
xpoMa(VI1). Xpomatsl U AUXPOMATHI, UX OKUCIUTENbHBIE CBOMCTBA. [loyueHue u npuMeHeHue xpoma.



dusnyeckrne W XUMHUYECKHE CBOWCTBA MapraHiia W ero coeauHeHui. Baxueimme coeaunenus Mapranna(ll),
mapraunua(lV), mapranna(VI) u mapranmna(VII). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnueckue W XUMUYECKUE CBOMCTBa »keie3a U ero coenuHeHuit. Okcuabl, ruapokcuabl u conu keneza(ll) u
xenesza(lll). [Tonyyenue u npuMeHeHHe Kee3a U ero CIjIaBoB.

du3nuecKkrue U XMMHUYECKHE CBOWCTBA MeAU U €€ coenuHeHn. [lonyyenne u npuMeHeHue Meii U €€ COEJUHEHUM.

[uuk: momydeHue, puznueckue W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA W THUIPOKCHIA IIMHKA,
TUJPOKCOKOMILIEKCHI TUHKA. [[pyMeHeHne IMHKA ¥ €ro COCAMHEHUA.

DKCNepUMEHTAJIbHBIE METOJIbI U3YUEHHUSI BEIIECTB U X MPEBPAIICHUN: U3ydeHHe 00pa3Ii0oB HEMETAIIJIOB, TOPEHUE CEPBHI,
docdopa, xenesza, MarHusi B KHUCJIOPOJE, M3YyUYCHHE KOJUICKIUH «MeTaJibl U CIJIaBbl», B3aUMOJCHCTBHUE IIEIIOYHBIX H
HIEJIOYHO3EMEJIbHBIX METAJJIOB C BOJION (BO3MOXKHO MCIIOJIb30BAaHUE BHICOMATEPHAIIOB), B3AaMMOJICHCTBUE IMHKA U KeJe3a C
pacTBOpamMu KHCJIOT M IEJI0YEH, KAaYeCTBEHHBIE PEAKIIMM HAa HEOPraHUYECKHE AaHWOHBI, KaTUOH BOJAOPOJAa U KATHOHBI
METAJJIOB, B3aWMMOJACHUCTBUE THUIPOKCUIOB aJTIOMUHMS W IIMHKA C pacTBOpaMyd KHUCIOT M IIEJOYeH, pelieHue
AKCTIIEPUMEHTAIBHBIX 3a7au 1o TemMaMm «lamorensl», «Cepa u e€ coeauHeHUs», «A30T u ¢Gochop U UX COCAUHEHUSY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B obOecrnieueHUM YCTOWYMBOTO pa3BUTHUS uenoBedecTBa. [loHSATHE O HAyYHBIX METOJAX IO3HAHUS WU
METOAO0JIOTUM HAay4YHOrO HccliefoBaHus. HayuHbple NMpUHLIMNBI OpraHu3aluyd XMMHYECKOTO MPOU3BOACTBA. IpoMblieHHbIE
CIOCOOBI TIONMyYEHUs BaXKHEHIIMX BeIIeCTB (HA TMpUMEpe TMPOU3BOACTBA aMMMAKa, CEPHOM KHUCJIOTHI, METAHOJA).
[IpoMpbltiuieHHBIE CIIOCOOBI TOJNYYEHHS] METAUIOB W CIUIaBOB. XHWMHMUYECKOE 3arps3HEHHE OKPYXKAIOUEH Cpeabl U ero
nocneacTBus. Ponb xumuu B 06ecriedeHnn SHEPTeTUYECKON Oe30MacHOCTH.

Xumus U 300poBbe 4yenoBeka. JlekapcTBeHHbIe cpeacTsa. [IpaBuia ncnosb30BaHus J€KapCTBEHHBIX NpenaparoB. Poib
XUMUHU B pa3BUTHH MEIULIHBI.

XVMUS THIIN: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKH. Posib xumMuu B oOecrieueHny MUIIeBOi 0€30MacHOCTH.

Kocmetnueckue u mapgromepnsie cpeactBa. beitoBas xumus. [IpaBuna 06e30macHOTO MCHOJIB30BAaHHS TPETApaTOB
OBITOBOM XMMHUHU B MIOBCETHEBHOMN KU3HHU.

XWUMUS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIIHHBIE MaTepHaibl (LIEMEHT, OCTOH).



XuMus B CEJIbCKOM X03s1icTBe. OpraHnvecKue U MUHEpaIbHbIE YI0OpEHHUS.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. Marepuanbl i JJIEKTPOHUKHU.
HanoTtexHonorum.

Pacuérnblie 3amaun.

Pacuéthl: Maccel BelecTBa Ui 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE WU 00BEMY OJHOTO W3
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BhEMA, KOIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMU, €CJIM OJHO U3 BEIECTB
UMeeT MPUMECH, Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEeaKIiu, €ClIi OJHO U3 BEIIECTB JaHO B BHJIE pacTBOpa C
ONPENICIIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOI'O BEIIECTBA, MACCOBOM JIOJM M MOJSPHOM KOHIUEHTpPAllMM BEUIECTBA B
pacTBOpe, 10JIM BBIXOJa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeaMETHBIX CBA3EH MPU M3yYCHUHU 001N M HeopraHuveckor xumuu B 11 kimacce ocyiiecTBisieTcs
Yyepe3 HCMOJb30BaHNME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHUH, TaK M TOHSATUM, TMPHUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mue ecTecTBEHHO-HAyYHBIC TIOHSTHS: SIBJICHWE, HAay4YHBIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHajIu3, CHHTE3,
KJaccuguKarys, mepuoJUIHOCTh, HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIb, MOJIETUPOBAHUE.

®dusukKa: marepusi, MUKPOMHUpP, MAKPOMUP, aTOM, AJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HU30TOMbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTHYECKUM YpOBEHBb, BEIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHWE BEIECTBa, WJICAIbHBIN Ta3,
bu3uYecKre BEIMYMHBI, €ITUHHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, Ouocdepa, mMeTaboOIM3M, MAKPO- W MHUKPOIIEMEHTHI, OCJIKH, KUPHI,
YTJI€BO/IbI, HYKJICHHOBBIE KHCIIOTHI, ()€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTHUHU B IKOCHCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIC IIOPOJIBI, TTOJIE3HBIE HCKOMTAEMBbIE, TOILIUBO, PECYPCHI.

TexHoJIorrsI: XUMHUYECKass MPOMBIINUIEHHOCTh, METAJUIYPrus, CTPOUTEIIBHBIC MAaTepHUalbl, CEJIbCKOXO3IMCTBEHHOE
MIPOM3BOJICTBO, IIMINEBAasi IPOMBIIUICHHOCTh, (apMaleBTHYECKas IPOMBIIIJICHHOCTh, IPOU3BOJCTBO KOCMETHYECCKUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIUOHHBIX MAaTEPHUAIIOB, 3JICKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOT UH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMDBI 110 XUMHWHWU HA VYIJIVBJIEHHOM VYPOBHE
CPEIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTCcTBUU C CUCTEMHO-AEATEILHOCTHBIM MOIX0J0M B CTPYKTYpPE JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IMpEaMETa
«XuMus» Ha YpOBHE CPEIHEro oO0Iiero oO0pa3oBaHUs BBIACICHBI CICAYIONIUE COCTABJISIIONINE: OCO3HAHUE O0YYaIOIIMMUCS
POCCUNCKOM TpaxJaHCKOW HJICHTUYHOCTH; TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOIIPEICIICHHIO;
HaJIM4YMe MOTHUBAIIUUA K O0YyUYEHUIO; TOTOBHOCTh U CIIOCOOHOCTH O0YYArONIUXCS PYKOBOJACTBOBATHCS MPUHSITHIMU B OOIIECTBE
npaBUjaMd M HOPMaMM TOBEJCHUS, HAJIUYUE MPABOCO3HAHUS, DKOJOTHYECKOU KYIbTYpPbl; CIOCOOHOCTh CTaBUTh IEIU U
CTPOUTH KU3HECHHBIC IIJIAHBHI.

JIMYHOCTHBIC PE3YyJbTAaThl OCBOCHHS MpEIMeTa «XHUMHS» OTpakaroT C(HOPMUPOBAHHOCTH ONBITA MO3HABATEIBHOU U
IPAKTUYECKOU JEeSATEILHOCTH 00YJaIOIMMUXCsl B TIPOIIECCE Pean3aini 00pa3oBaTeIbHON NS TEILHOCTH.

JIMYHOCTHBIC PE3YIbTaThl OCBOCHHS TMpEIMeTa «XHUMHSI» OTpakaroT C(OPMHUPOBAHHOCTH ONBITA IMO3HABATEIBLHON U
IPAKTUYECKOM JEeATETFHOCTH 00YYaOIMMUXCsl B TIPOIIECCE Pean3alni 00pa3oBaTeIbHON NeSTEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHUS O0YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00513aHHOCTEH, YBaXKCHUS K 3aKOHY U MPABOTIOPSIKY;

IIPEACTABICHUS O COIMAIBLHBIX HOPMaX U MPaBHIIaX MEKINIYHOCTHBIX OTHOIICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NESATEIHHOCTH TPU CO3JIaHWHM YYCOHBIX IPOCKTOB, PEIICHUH YYEOHBIX WU
MO3HABATEIBLHBIX 337124, BHIMOJIHEHUH XUMHUYECKUX IKCIICPUMEHTOB;

CITOCOOHOCTH TMOHHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMEHTHl APYTUX MPU aHAJM3E Pa3TUIHBIX
BHJIOB YUCOHOM JICSITCIIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOIIICHUS K HCTOPUUYECKOMY U HAYyYHOMY HACJIEIUI0 OTEYECTBEHHOW XUMUU;



YBaXXEHUSI K MPOIECCY TBOpPUECTBA B O0JIACTU TECOPUM U MPAKTUYECKOTO MPHUIIOKEHHS XUMHH, OCO3HAHUS TOT0, UTO
JTAHHBIE HAYKU €CTh PE3YNbTaT JUIUTEIBHBIX HAOMIONCHUHN, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, TOCTOSIHHOTO TPyAa
YYEHBIX U IIPAKTUKOB;

WHTEpeca W TO3HABATEIIbHBIX MOTHBOB B TOJYYEHUHM U TMOCIEAYIOMIEM aHaiu3e HWHOOpMAlUM O TMEePeIOBBIX
TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTU OIICHUBAThH CUTYAIlMH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSMH, U TMPUHUMATh OCO3HAHHBIC peEIICHUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI M LIECHHOCTH;

TOTOBHOCTHU OIIEHUBATH CBOE MOBEICHUE U MOCTYNKHA CBOUX TOBAPHUILEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM H
C YYETOM OCO3HAHMUS MOCJIEACTBUNA MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbA:

MOHUMAaHUsSI IIEHHOCTEH 3JI0POBOTO M OE30MacHOro oOpa3a >KW3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

coOmrofieHusi TpaBuil 0e30MacHOro oOpalleHus C BElleCTBaMU B OBITY, IOBCEJHEBHON JKM3HU, B TPYAOBOU
NEATEIbHOCTH;

NOHMMAHHUS LIEHHOCTU TMPaBWJ HWHAMBUIAYATbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TIOBEJICHHUS B CHUTYaIMsX,
YIPOKAOIIMX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMSI TOCTEACTBUI M HEMPUSTHS BPEIHBIX MIPUBBIYEK (YIIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4EOHO-MCCIIENOBATENLCKONW JIESITEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUIAX ACITEIBHOCTH;

YCTAHOBKM HA AaKTHUBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3a7ad COLMAIbHOW HAMPABIEHHOCTH (B paMKaX CBOETrO
KJIacca, MIKOJIbI);

WHTEpPECAa K TPAKTHYECKOMY H3Y4YEHHUIO MpOecCHuil pa3iIudHOrO poja, B TOM YHCJIE€ HA OCHOBE TMPUMCHCHHS
MPEIMETHBIX 3HAHUU 110 XUMUHU;



YBAXEHUA K TPYAY, JIIOIAAM TPYJla U pe3yiabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAJIbLHOU TpaeKTOpuu oOpa3oBaHus, Oyayiiei npodeccuu u peanusaiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHUHM, HHTEPECOB U MOTpEeOHOCTEH
00I11eCTBa;

6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH 11e71eCO000pa3HOro OTHOIIEHUS K MPUPOJIC KaK UICTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHHUSI TJI00AJTBFHOTO XapaKTepa JKOJIOTHYECKUX MpOoOJIeM, BIUSHUS HSKOHOMHUUYECKHX IMPOIECCOB HA COCTOSHHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELBI;

OCO3HAHUS HEOOXOJAMMOCTH UCIIOJIb30BaHUS JIOCTHKEHUW XUMHUHM JJISI PEIICHHS BOMPOCOB PAIMOHAIHHOTO
PUPOJAONOJIH30BAHUS;

AKTUBHOTO HENPUSTUS JEUCTBUNA, MNPUHOCAIIMX BPEJ OKPYXKAIOUIEH NPUPOJHOU Cpeae, YMEHHS MPOTHO3UPOBATH
HEeOIaroNPHUATHBIC SKOJOTHYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICHCTBUN U NMPEOTBpAIIaTh UX;

HaJIMYus Pa3BUTOTO SKOJIOTMUECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPbI, OMNbITA JIEATEIBHOCTH 3KOJIOTHMYECKOU
HAIpPaBJIICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HWMH B II03HABATEIIbHOW, KOMMYHUKATHBHOM M COLIMAJIBHOM TIIPAKTHKE,
CITOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSTH UACOJIOTHU XeMo(poOuH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOU MPAKTHKH;

NOHUMAaHUS CHEIUDUKA XUMHUHM KaK HayKd, OCO3HaHMs €€ poiau B (OPMHUPOBAHWHM PAINMOHAIBHOTO HAYYHOTO
MBIIUICHHS, CO3/JaHUU IIEJIOCTHOTO TPEACTAaBICHUS 00 OKpYXKaroleM MHpPE KaK O €IWHCTBE MPUPOABI M YeIOBEKa, B
MO3HAHUH TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHSHHS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU IS COBPEMEHHOW NMBHIM3AIMU: B €€ TyMaHHUCTHYECKOM
HaIPaBJICHHOCTH M Ba)XKHOW POJIM B CO3JIaHMH HOBOW 0a3bl MaTEPHAIBHOW KYJIBTYpPHI, B PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYCCTBA — CHIPhEBOM, SHEPIETHUCCKOM, MUIIEBON U KOJIOTHISCKONW O€30IIaCHOCTH, B Pa3BUTHHU
MEIUITMHBI, 00ECTICYCHUH YCIOBUI YCIIEITHOTO TPY/Ia U SKOJOTHYECKH KOMMDOPTHON KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJOB NO3HAHUSA, HMCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh IOJydaeMble 3HAHUSA JUIS aHANIW3a M OOBSCHEHHUS SBJICHUHW OKPYKAIOMIEr0 MHpa M



MPOUCXOJIAIINX B HEM U3MEHEHUHN, YMEHUS JeaTh 000CHOBAaHHBIE 3aKIIFOYEHUSI HA OCHOBE HAYYHBIX (PAaKTOB U UMEIOIIUXCS
JAHHBIX C 11€JIbIO MTOJIYYEHUSI TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTU CaMOCTOSITEJIBHO HMCIOJIb30BaTh XMMHUYECKHE 3HAHUS JJIsl PEUICHUs MPOOJIEeM B peajbHbIX JKU3HEHHBIX
CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENBCKON NeATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U caMOOOpPa30BaHUI0, K aKTUBHOMY TOJIYYEHUIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

MHTEepeca K 0OCOOCHHOCTSM TPYJla B pa3Iu4HbIX chepax MpodecCuoHaIbHOM 1eSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbBIE Pe3yJIbTaThl OCBOSHHUS MPOTrPaMMBbI 110 XMMHH Ha YPOBHE CPEHETO 00IIero o0pa3oBaHUs BKIIIOYAIOT:

3HaUYMMBbIC IS (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS  MEKIUCIUIUIMHAPHBIC  (MEXKIIPEAMETHBIC)
oOlIleHAayYHbIE TIOHATHS, OTpaXarollhe IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CHeuu(UKy METOJO0B TMO3HaHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPrus, SBJICHHE, IMPOIIECC, CUCTEMA, HAY4YHBIH (akT,
IPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, KCCIIeJOBaHUE, HAOII0/IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHHUBEpPCAJIbHbIE Y4YeOHble JeWcTBHUsS (ITO3HABATENbHbIE, KOMMYHHMKATHUBHBIE, DPETYJSITUBHBIE), O0OECIeYnBaAOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUN 00YyJaroInXCs,

CIIOCOOHOCTh O0YYaIONIMXCS HCIIOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaJbHbIC YUeOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yibTaThl  OTPAXKAIOT  OBJAJCHHWE  YHUBEPCATBHBIMH  yU4€OHBIMU  IMO3HABATEIBHBIMU,
KOMMYHUKATHBHBIMH M PETYJISITUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
1) 6a30BbIe JJOTHYECKHE TeHCTBHS:
CaMOCTOSTEIHLHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,



OTIpENeISITh IENH JACATSIBHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUH WX JOCTHXKEHHUS, COOTHOCUTH PE3YIbTaThI
JESTEHPHOCTHU C TIOCTABJIICHHBIMU TIEIISIMU;

UCIIOJIB30BaTh MPH OCBOCHUHW 3HAHHMIA MPUEMBI JIOTMUECKOTO MBIIIJICHHUS . BBIICIATh XapaKTePHbIC MPU3HAKH MTOHITHIA U
YCTaHABJIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOITUE TIOHITHS I OOBSICHCHHSI OTJACIBHBIX ()AaKTOB U SBJICHUI;

BBIOMpATh OCHOBAHMS U KPUTCPUH JIJIs KJIACCH(PUKAIIMN BEIIECTB U XUMHUYCCKUX PEaKIU;

yCTaHABJIMBATh MPUIMHHO-CIICICTBCHHBIC CBA3H MEXIY U3y4aeMbIMH SIBJICHUSAMHU;

CTPOUThH JIOTUYECKUE paCCYXICHHs (MHIYKTHBHBIC, JCIYKTUBHBIC, IO aHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH H
HNPOTHBOPEYHS B paCCMATPUBAEMBIX SIBJICHHSX, (POPMYJIHPOBATH BHIBOBI U 3aKIIOUCHHS,

NPUMCHATH B IMPOIECCE TO3HAHUS HCIIOIB3YEeMbIe B XMMHH CHUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MPEOOpPa30BHIBATH
MOJICIIbHBIC TIPEJICTABICHUS — XHUMHYECKHWW 3HAK (CHMBOJI) JJEMEHTa, XUMHU4YECKas (opMyia, yYpaBHCHHE XUMHYCCKOM
peaKiMy — TPU PEIICHUH YYeOHBIX IMO3HABATEIBHBIX M TMPAKTHYECKUX 3a7ad, NPHUMEHSATh HA3BaHHBIC MO/ICIbHbBIC
HPECTABIICHHUS JJIs BBISBJICHHS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITHIA.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHUECKHUX PEaKIIii;

GopMyTUpOBATH IENIN U 33aJIa4¥ UCCIICIOBAHUS, UCIIOB30BaTh MIOCTABICHHBIE H CAMOCTOSTENIEHO CHOPMYITHpOBaHHBIC
BOMPOCHI B KadeCcTBE WHCTPYMEHTA TO3HAHHWS W OCHOBBI I (OPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE NPaBHILHOCTH
BBICKA3bIBACMBIX CYKJICHUH;

BIAJICTh  HABBIKAMH  CaAMOCTOSITEIIPHOTO  IUIAHUPOBAaHUS W MPOBEICHUS  YYCHHYECKHUX  IKCICPUMEHTOB,
COBEpIICHCTBOBATh YMCHHS HAONMIOJaTh 3a XOJOM TIPOIecca, CaMOCTOSITEIBHO IPOTHO3HPOBATH €r0o  Pe3ysbTar,
dopmynupoBaTh 0000IIEHUS H BBIBOABl OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTaTOB HCCJICIOBAHUS, COCTaBISATH
000CHOBaHHBIN OTYET O MPOACIIAHHON paboTe;

MpUOOPETaTh OMBIT YYCHUYECKOW HCCIEOBATEIbCKOM M TMPOCKTHOW EATETbHOCTH, MPOSBIATh CIHOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSITCIBHOMY ITOWICKY METOJIOB PEIICHUS MPAKTHYSCKUX 3aJad, NMPUMEHEHUIO DPa3IMYHBIX METO/OB
TTO3HAHMSL.

3) padoTa ¢ uHpopmaIueii:



OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HMHPOpMaUUMU (HAYYHO-TONYJSpHAs JUTEpaTypa XHUMHUYECKOIrO
collepKaHMsl, CIpaBOYHBbIE MocoOusi, pecypchl MHTepHera), aHaNM3UPOBATH HH(POPMALMIO PaA3IMYHBIX BUIOB U (opMm
MPEACTaBIICHUS, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMynHUpOBaTh 3aMPOCHl U MPUMEHAThH Pa3JIMUHbIE METOJbl MPU MOUCKE U OTOOpe MH(pOpMAIUU, HEOOXOAUMOM ISt
BBINIOJIHEHUS YYEOHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

MpUOOPETaTh OMBIT HMCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH M PA3IUYHBIX IMOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJbHYIO (QOopMy mpeacTaBiieHus HHPopMaluu (CXeMbl, Ipa@uKd, IHArpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAaY4YHBIM $3bIK B KadecTBE CpeAcTBa Mpu padoTe ¢ XUMHYECKOW HH(oOpMmanuend: NpUMEHSTb
MEXIpeIMeTHbIe (PU3NYECKHe U MATEMATUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a0OpeBUATYpbl, HOMEHKIIATYPY;

HNCIIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJ€ AUAIOTa W/WIH JUCKYCCHUH, BBICKA3bIBaTh UICH,
dbopMyITHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO BBITIOJIHEHUS MTPEIOKCHHON 3a1a4H;

BBICTYIIaTh C NIPE3CHTALMEN pe3yJIbTaTOB IIO3HABATEIIbHOM JIESATEIBHOCTH, IIOJYYEHHBIX CAMOCTOSITEJIBHO WU
COBMECTHO CO CBEPCTHHKAMHU TPU BBIMOTHEHUH XUMHUYECKOTO JKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HMCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaM3allK y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOJBI MO PE3yJbTaTaM MPOBEAEHHBIX
MCCJIeIOBAHMI MMyTEM COTIIACOBAHUS TTO3UIIUI B X0/1¢ 00CYKICHHS 1 OOMEHa MHEHHUSMH.

PeryasiTuBHbIE YHUBepPCAJIbHbIe yUeOHbIE JeiCTBUS:



CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIATh CBOIO IIO3HABATEIBHYIO NEATEIBHOCTD, ONpEAeias €€ ey U 3a1aui,
KOHTPOJIUPOBAaTh U IO MEpPEe HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEAJIaraéMblii aJrOpUTM JACHCTBUN MpPU BBITOJIHEHUU
y4eOHBIX U HCCIE0BAaTEeNIbCKUX 3a/1a4, BbIOUpaTh Hanbosee 3(h(PEeKTUBHBIN CIOCO0 UX PELIEHUs ¢ YUYETOM MOTYyUEHUsT HOBBIX
3HAHMM O BEUIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLCHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pPE3yNbTaThl OCBOCHHS MPOrpamMMbl MO XMMHUHU Ha YriayOJE€HHOM YpOBHE Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus BKJIIOYAIOT crienuduueckue A yaeOHoro npeamera «XUMHUs HaydHble 3HAHUSI, yMEHHSI M CLIOCOOBI 1eHCTBUN
[0 OCBOGHUIO, MHTEPIIPETAllMd W MPeoOpa3OBaHUIO 3HAHWM, BUIBI JIEATEILHOCTH IO TOJYYEHHIO HOBOrO 3HAHUSA U
NPUMEHEHUIO 3HAHMM B PA3NIMUYHBIX Y4YEOHBIX CHUTYallMsAX, a TaKKE B PEAJbHBIX >KU3HEHHBIX CUTYaIUSIX, CBSI3aHHBIX C
xumuen. B mporpamMe no XuMuu NpeIMETHbIE PE3YIbTaThl IPEACTABIEHBI IO rOAaM U3YUYEHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuuyeckas XuMUs OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA: O MECTE€ U 3HAYEHUHM OPTaHMYECKOW XMMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€
poiii B O0OECIEUEHNWH YCTOMYMBOTO PA3BUTHs YEJIOBEUECTBA B PEIICHUH MPOOJEM SKOJOTUYECKOM, IHEPreTUYECKON H
NUIIEBOM O0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB JHEPTUH, B
o0ecreueHun PaIroHaIbHOTO MPHUPOIONOIb30BaHNs, B ()OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyIbTyphl YelOBEKa, a
TaK)Ke HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 37I0POBBIO M MPUPOTHOM Cpelie;

BJIaJICHUE CHUCTEMOW XMMHWYECKUX 3HAHUW, KOTOPAsl BKJIIOYAET: OCHOBOIOJIATAOIINE MOHATHS — XUMUYECKUI DJIEMEHT,
aToOM, SJIPO W DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTAaIN, OCHOBHOEC M BO30YXKIEHHOE COCTOSIHUS aTroma,
ruOpuau3anus aTOMHBIX OpOWTaneil, WOH, MOJIEKYyJia, BAJICHTHOCTH, D3JEKTPOOTPHUIATEIHOCTh, CTEICHb OKHUCIICHHUS,
XUMHYECKasi CBSA3b, MOJb, MOJISIPHAS Macca, MOJIIPHBIN O00BEM, YIIIEPOMHBIN CKEJeT, (PYyHKIIMOHAIbHAS TPYIINA, PaJuKal,
CTPYKTypHbIe (OpMyIbl (pa3BEPHYThIE, COKpAILIEHHbIC, CKEJIETHbIE), H30MEpUsl CTPYKTYpHas W MPOCTPAHCTBEHHAs



(reomeTpuueckasi, ONTHYECKAs ), ©30MEPbI, TOMOJIOTHYECKUHN PsAJl, TOMOJIOTH, YTIEBOJAOPO/IbI, KUCIOPOI- U a30TCOAEPKALIUE
OpraHUYeCKUE COECIUHEHUsI, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoaunueckuii 3akoH [{. 1. MenzaeneeBa, Teopusi CTpoeHHUsI Oprannyeckux Bemects A. M. byTiiepoBa, 3aKkoH coxpaHeHUs
MacChbl BEUIECTB, 3aKOH COXPAaHEHMs U TMPEBPAIlCHUS DSHEPrud NpH XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHMS, JISKALIUME B OCHOBE NMOHUMAHUS MPUUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUM; TPEJICTABICHUS O MEXaHU3Max XUMHUUECKUX pPEaKIui, TePMOJUHAMUYECKUX M KHUHETUUYECKUX
3aKOHOMEPHOCTSX WX MPOTEKaHWs, O B3aMMHOM BJIMSHMUM aTOMOB U TPYNI aTOMOB B MOJeKyJax (MHIAYKTUBHBIM U
me3oMmepHbiid 3 dextel, opuentantoll u Il pona); dakromormyeckue cBeleHHS O CBOICTBax, COCTaBe, IMOJIYYCHUH U
0e30MacHOM MCIOJIb30BaHUM BAKHEUILIMX OPraHUYECKUX BEIIECTB B ObITY U MPAKTHUECKOW JAESTEIBHOCTH YEI0BEeKa, O0IINX
HAyYHBIX MPUHIUIIAX XUMHUYECKOT0 MPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIa, TepepabOTKU HEPTH);
c(hOpMUPOBAHHOCTb YMEHUM: BBIABIATh XapaKTepHbIC TMPU3HAKK TIOHATHUM, YCTAHABIUBATHUX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUH;
c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHS MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OPraHUYECKUX BEILECTB;

COCTaBJISITh YPAaBHEHUSI XMMHYECKHX PEAKIUA U PACKpPbIBaTh WX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OallaHCca 3TUX PeaKIui, peaKkIuii HOHHOro 0OMeHa MYTEM COCTAaBJICHUS
UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;

U3rOTaBJIMBATh MOJIE MOJIEKYJ OPraHMYECKUX BELIECTB ISl WILTIOCTPALMN UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATHh MPHUHAICKHOCTh U3YYCHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBY U
CTPOCHHIO K ONPENEeNEHHOMY Kiaccy/Tpyline COeAMHEHUH, /aBaTh MM Ha3BaHHUA IO CUCTEMATUYECKON HOMEHKIAType
(IJUPAC) u nmpuBoANTh TPUBHAIBHBIC Ha3BaHUS JIJIS1 OTICIIBHBIX TIPEICTABUTENICH OpraHNYeCKUX BEIICCTB (ITHIICH, alleTHUIICH,
TOJIYOJI, TJIMIIEPUH, STUICHTIUKOIb, (DEHON, (OpMalbIerua, aleTalbIeruja, arleToH, MypaBbHHAs KHUCIIOTA, YKCYCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJlbMUTHUHOBAs KUCIOTHI, TJUILWH, aJlaHWH, MajabTo3a, (PpyKTO3a, aHWUIIMH, TUBUHUI,
U30IIPEH, XJIOPONPEH, CTUPOI U IpyTHUe);



c(hOpMUPOBAHHOCTh YMEHUSI OINpPENEISATh BUJ XMMHUYECKON CBSI3M B OPraHUYECKUX COCAMHEHUsX (KOBaJCHTHAs U
WOHHAs CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHS MIPUMEHSATH MOJIOKEHUS TEOPUU CTPOEHUS opraHudeckux BemectB A. M. byTtiepoa as
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA TUITMYHBIX
MpEeACTAaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, HUKJIOAJIKAHOB, aJKCHOB, aJKaJWECHOB, AJIKHWHOB,
apOMaTHUYECKUX YIJIEBOJAOPOAOB, CIIUPTOB, albJCTHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXHBIX 3(QHUPOB,
KUPOB, HUTPOCOSTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OCJIKOB, yrieBOJ0B (MOHO-, AU- U MOJIMCAXAPUIOB), UILUTFOCTPUPOBATH
T€HETUYECKYIO CBSA3b MEXK/ly HUMU YPAaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA C UCTIOIB30BAaHUEM CTPYKTYPHBIX
bopmyr;

c(hOpMUPOBAHHOCTh YMEHHS TOATBEPXKAaTh HAa KOHKPETHBIX TNIpUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOMN
CIOCOOHOCTH OPTaHMYECKUX COCIMHEHUN OT KPAaTHOCTH W THIA KOBAJICHTHOMW CBS3M (G- U T-CBS3HM), B3AUMHOTO BIIUSHHS
aTOMOB U TPYIITT aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh UCTOYHUKU YTJIEBOJIOPOJHOTO CHIpbs (HEDTh, MPUPOIHBIN Ta3, yroib),
CIOCOOBI €ro nepepaboTKU U MPAKTUYECKOe MPUMEHEHUE TIPOIYKTOB MEPepadOTKu;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYyYHBIX METOJaX II03HAaHWUS — HaOIIOACHUH,
U3MEpPEHUH, MOJIETMPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICIIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHHS MPUMEHSATHOCHOBHBIC OIEpAIlMy MBICIUTEIbHON NEATEIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, 00O00IIECHUE, CUCTEMATU3AIINIO, BRISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBSA3EH — ISl M3YYCHHS CBOWMCTB BEIIECTB
Y XUMUYECKHUX PEaKIUil;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUUN C TMOHATHSMU U MPEJICTABICHUSIMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsi OOJee OCO3HAHHOTO IOHUMAaHHUS CYIIHOCTH MAaTEPHAIBHOTO E€IWHCTBA MUpA,
WCIIOJIb30BaTh CHCTEMHbBIE 3HAHUS IO OPTAaHMYECKOW XUMHH JUIsl OOBSICHEHUS M TMPOTHO3WPOBAHUS SBICHUMN, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHIA: TPOBOJIUTH PACUETHI M0 XUMHYECCKUM (OPMYJIaM U YPaBHEHHUSIM XUMHYCCKUX PEAKIIUN C
UCIOJIb30BaHUEM (PU3MYECKUX BENIMYHMH (Macca, oObEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C



KOJIMYECTBCHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOW (POpMYIIBI BEIIeCTBa MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XAMHYECKUX JIEMEHTOB, TIPOAYKTaM CTOPaHMS, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH: MIPOTHO3UPOBATh, aHAIM3UPOBATH U OIEHUBATH C MO3UIIMHA IKOJIOTHYESCKONW 0€30MacHOCTH
MOCJICJICTBUS  OBITOBOM W TPOM3BOJCTBEHHON JIEATCILHOCTH 4YEJIOBEKAa, CBA3aHHOW C mepepaOdOTKOW  BEIIECTB,
WCITOJIb30BATHIIONYYCHHBIC 3HAHMS JIJIS1 IPUHATHUS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYAIIUSIX, CBSI3aHHBIX ¢ XMMUCH;

c(hOpMHPOBAHHOCTh YMEHH: CAMOCTOSITEJIBHO TUTAHMPOBATh W MPOBOAUTH XUMUYCCKHHA SKCIICPUMEHT (ITOIYUCHHUE U
U3YYCHHE CBOWCTB OpPraHWYECKUX BEIIECTB, KAYECTBCHHBIC pPEAKIUU YIJIEBOJOPOJOB PAa3IMYHBIX KJIACCOB H
KHACJIOPOJICOJCPIKALUX OPTaHUYECCKUX BEIIECTB, PEIICHHE YKCIEPUMEHTAIBHBIX 3aJa4d 0 PACIIO3HABAHUIO OPraHUYECKHX
BEIIECTB) C COOJIIOJICHUEM TIpaBUi 0€30MacHOro OOpalleHus C BeHeCTBaMU M JIA0OpaTOPHBIM 00OPY/IOBAHHUEM,
bopMyIHpOBaTH IICNIb MCCIACAOBAHMS, MPEACTABIATh B PA3IMYHON (QopMe pe3ysabTaThl SKCICPUMEHTA, aHAIM3UPOBATH U
OIICHHBATh UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMCHHIA:

coOII01aTh TMpaBUjia SKOJOTHYECKH IIEJICCOO0Pa3HOr0 IOBEJICHUS B OBITY W TPYIOBOH JEATEILHOCTH B IEISX
COXpaHEHHMS CBOETO 37/0POBbsI, OKPY KAIOIIEH MTPUPOTHON CPEbl M TIOCTHIKEHUS €€ YCTOWYHNBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOr0 JCHCTBHS Ha >KUBBIE OPTaHU3MBI OMNpEICTEHHBIX OPraHUYECKUX BEIIECTB,
1oHuMasi cMeic nokasarens I1JIK;

aHAJIM3UPOBATH 11EJIECO00PA3HOCTh MPUMEHCHHS OPTaHUYECKUX BEIIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3pEHHS
COOTHOIIEHHUS PUCK-TIONIB3a;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBISThH IICJICHANIPABICHHBIH MOUCK XWMHYECKONW HWH(OOpPMAlMM B Pa3TMIHBIX
HCTOYHMKAX (HayuyHas U ydeOHO-Hay4dHas JUTepaTypa, CpeJcTBa MacCcoBo nmHpopmaruu, IHTEpHET U Ipyrue), KpUTHIECKU
aHAJM3MPOBATh XUMHUUYECKYIO0 HHPOPMAIIHIO, TTIepepadaThiBaTh €€ U UCII0JIB30BaTh B COOTBETCTBHH C ITOCTABICHHON yUCOHOM
3aJauei.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0mas u HeopraHudeckasi XHMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH IMPEJCTABICHUI: O MaTepUAIbHOM C€JIMHCTBE MHPA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBIICHHI
MIPUPOJIBI, O MECTEC U 3HAYCHUH XMMHHU B CHCTEME €CTECTBEHHBIX HayK M €€ poyM B 00ECIICUCHUH YCTOMYMBOTO Pa3BUTHS, B



pelieHuyd TpodIeM 3KOJIOTMYECKOM, SHEPIreTUYECKON U MUIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIMIIMHBI, CO3JJaHUU HOBBIX
MaTepuagoB, HOBBIX MCTOYHHUKOB SHEPrUU, B OOCECINEUEHUU PAIMOHAIBHOTO MPUPOAOINOIL30BaHUs, B (POPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyIbTyphl YEIOBEKA, a TAKXKE HKOJOTHUYECKH OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CpeJIE;

BJIaJICHUE CUCTEMON XMMHUYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MTOHATUS — XUMUYECKUI DJIEMEHT,
aToMm, SAPO aToMa, WU3O0TOIbI, DIICKTPOHHAs 000JIouka aroma, S-, P-, O-aTOMHBIE OpOWTANIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUIM3aIusi aTOMHBIX OpOuTajed, MOH, MOJEKysa, BaJ€HTHOCTh, YJIEKTPOOTPHUIIATEILHOCTh, CTEIECHb
OKHCJICHUS, XMMHUYECKasl CBsI3b (KOBaJieHTHAsl, WOHHAas, META/UIMUeCKas, BOJOPOJHAs), KpUCTAJIMYECKas peneTka,
XUMUYECKasi peakiusi, pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, DJICKTPOJUTUUECKAsT JUCCOIUAIUS, CTENEHb JUCCOIMAIUH,
BOJOPOJHBIN MMOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEIb, TEIJIOBOM 3(P(PEKT XUMUYECKOU pEeaKIMu, CKOPOCTh XUMHUUYECKOU
peaKkIuu, XUMHUYECKOE PAaBHOBECHUE; TCOPUU W 3aKOHBI (TECOPHUS IEKTPOJUTUUECKON IHUCCOLMAINY, TIEPUOIUUSCKUN 3aKOH
J.. MenneneeBa, 3aKOH COXpPaHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsI M TPEBPAIICHHS DHEPTUM MPU XUMHUUYECKUX
peaKIusAX, 3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU SI3BIK
XUMHH, MUPOBO33PEHUECKHIE 3HAHUS, JIKAI[Me B OCHOBE IMOHUMAHUS MPUYMHHOCTA U CUCTEMHOCTH XMMHUUYECKHUX SIBJICHUIA;
COBPEMEHHBIE TPEJICTABIICHUSI O CTPOCHHM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX;
NPE/ICTABIICHUsI O MEXaHU3MaX XHUMHYECKUX PEaKIUi, TEePMOJMHAMHUYECKMX W KHUHETHYECKHUX 3aKOHOMEPHOCTAX HUX
NPOTEKaHMsI, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX U JMCIEPCHBIX CHUCTeMaXx; (PaKTOJOTUYECKHUE CBEJEHUS O CBOMCTBAX,
cocTaBe, TOJYYCHHH W O€30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX HEOPTaHMYECKHX BEIIECTB B OBITY M MPAKTHUYECKON
NESTEIHbHOCTH YeJI0OBEKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIE MPHU3HAKH TOHATUM, YCTAaHABIMBAaTh WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS MPU ONMMCAHUN HEOPTaHWUYECKUX BEUIECTB U UX MPEBPAIICHUN;

c(hOpMHPOBAHHOCTh YMEHUS MCTIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTaBIICHUs (DOPMYJ BEIIECTB U YpaBHEHUN
XUMHYECKUX peakinii, cucremarnueckyto HoMmeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEIBHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJCHTHOCTh U CTETICHh OKUCIICHUS XUMHUYECKUX DJIEMEHTOB B COCAMHECHUSX,
BUJI XUMHUUYECKOH CBSI3U (KOBaJI€HTHAs, HOHHAs, METaJUIMYECKasi, BOJAOPOAHAS ), TUIl KPUCTAITUIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;



c(OPMHPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJIAa XUMUYECKOW CBSI3M M THUIA
KPUCTAJNINYECKON PEIIETKH, OOMEHHBIN 1 TOHOPHO-AKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBA3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPTAHUUECKHUE BEIIECTBA [0 UX COCTABY, XMMHUUECKUE PEAKLUU 10
pa3IUYHBIM IPHU3HAKaM (YUCIY M COCTaBY pEarvpyrolux BEUIECTB, TEIUIOBOMY 3((EKTy peakuuu, U3MEHEHUIO CTereHen
OKHUCJICHMSI 3JIE€MEHTOB, OOpaTMMOCTH, YYAaCTHUIO KaTald3aTopa M JPYrHe); CaMOCTOSITENIbHO BBIOMpATh OCHOBaHUSA U
KPUTEPUH IJIs1 KJIAaCCU(PUKAIIMU U3YYaeMbIX BEIIECTB U XUMHUUECKUX PEaKIIMii;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKpbIBATh CMBICH Nepuoanyeckoro 3akona Jl. M. MeHnneneeBa u 1eMOHCTPUPOBATH €r0
CUCTEMATU3UPYIOIIYI0, O0BSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB M HMOHOB XMMHYECKHX 3JIEMEHTOB
nepporo—4eTséproro nepuonos llepmommueckon cucremsl .M. MenaeneeBa, UCIONb3ys IOHATUSA «QHEPreTUYECKUE
YPOBHHY, «9HEPTETHUYECKHE IMOIYypPOBHU», «S-, P-, O-aTOMHBIC OpOUTAIM», «OCHOBHOEC M BO30YXKIEHHOE SHEPreTUUECKUE
COCTOSIHHSL aTOMa»; OOBACHITH3AKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XUMHUYECKHUX DJIEMEHTOB M HX COEJUHEHUH IO
nepuonam u rpymnmnam [lepuonuueckoii cucremsl . 1. Menneneesa, BaJeHTHbIE BO3MOKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX DJIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (ONHUCHIBATH) OOILIME XMMHUYECKHE CBOWCTBAa BEUIECTB PA3IUUYHBIX
KJIACCOB, IOATBEPKIATh CYILIECTBOBAHUE TI'E€HETHUYECKOW CBI3M MEXIAYy HEOPraHMYECKHMM BEIIECTBAMU C IIOMOILIBIO
YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKLIUN;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEICTBOM
COCTaBJICHMs DSJEKTPOHHOTO OajlaHCa 3TUX peakUui; peakuuidl HOHHOIO OOMEHa IYTEM COCTaBJIEHUS HX IOJHBIX U
COKpalI€HHbIX HMOHHBIX YpaBHEHMH; peakuuid TUApOJM3a; peakuuil  KoMIuleKkcooOpa3oBaHMs (Ha  mpumepe
TMIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMHUHHS);

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMS XUMHYECKHX peakuuii ¢ ydéToM ux
DHEPIeTUYECKUX XapPAKTEPUCTHUK, XapaKTEep HM3MEHEHMsS CKOPOCTHM XMMHYECKOW PEAaKUHMH B 3aBUCHMOCTH OT PA3JIUYHBIX
(GakTOpOoB, a TaKXKe XapaKTep CMEIIEHUS XUMHUYECKOrO PAaBHOBECHS IMOJI BIUSHUEM BHEIIHUX BO3AECUCTBUN (IPUHLIHUII
Jlellatenbe);



c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMUUYECKHUE PEAKITUH, JICKANNE B OCHOBE MPOMBIIIICHHOTO MOTYYCHUS
CEepHOW KHCIOTBHI, aMMHAaKa, OOIIWE HAyYHbIE TPHHITUIB XUMHUYECKUX MPOU3BOJICTB; IIEIECO00OPa3HOCTh MPUMCHCHUS
HEOPTaHWYECKUX BEIICCTB B IPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIH3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHHMA O METOJaX HAYYHOTO IMO3HAHWS SBJIICHUNA TPUPOJIBI — HAOIIOACHHE,
U3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peaabHBbIi W MBICICHHBIN), UCIIOJB3YEMbIX B €CTCCTBEHHBIX HayKax, YMCHHUS
MPUMEHATh 3TH 3HAHHUS TPH SKCIICPHUMEHTAILHOM HCCIICIOBAHUU BEIICCTB M IS OOBSICHCHHS XUMHUYCCKUX SIBJICHHM,
UMEIOIIUX MECTO B MIPUPOJIE, MPAKTHICCKOH JIEITETLHOCTH YEJIOBEKA U B IIOBCETHEBHON KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISBJISATH B3aMMOCBS3b XUMUYCCKHX 3HAHUH C MOHITHSAMHU M MPEACTABICHUSIMH JAPYTHX
€CTECTBEHHO-HAYYHBIX TIPEIMETOB ISl 00JIee 0OCO3HAHHOTO MTOHMMAaHHUS MAaTEPHAIBHOTO €IMHCTBA MUPAa;

c(hOpMHPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCITOJIB30BAHUEM MOHSATHH «MaccoBas JIOJIsI BEIIECTBA B PACTBOPE
U «MOJIIpHasi KOHIICHTPAIIUs; MacChl BEIIeCTBa UM 00bhEMa raza 1o U3BeCTHOMY KOJMUYECTBY BEIIECTBA, Macce Wi 00BEMY
OJTHOTO W3 YYaCTBYIOIMX B PEAKIIMH BEIIECTB; TETUIOBOTO 3P eKTa peakuu; 3HaYCHHs BOJOPOTHOTO TIOKa3aTelsi pacCTBOPOB
KUCJIOT Y IIEJI0YeH C M3BECTHOUW CTETIEHBIO TUCCOLMAIIMHN; MacChl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, SCITH
OJTHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEAeNEHHON MacCOBOM JT0JIel paCTBOPEHHOTO BEIIECTBA WIIH IaHO B
M30BITKE (MMEET MPUMECH ); IO BBIXO[a MPOAYKTa peaKInu; 00bEMHBIX OTHOIIICHUH T'a30B;

chOpPMUPOBAHHOCTh YMEHHUI: CaMOCTOATEIHHO IUIAHUPOBATH M TPOBOJIUTH XUMHYECKHHA IKCTICPUMEHT (IIPOBEICHHE
peakuii MOHHOTO OOMeHa, TOATBEP)KIACHHE KAadueCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEUIECTB, OIPEICIICHHE CPEIbl
pacTBOPOB BEMICCTB C IOMOIIBIO HMHIWUKATOPOB, W3YYCHHE BIHUSHUS Pa3IUYHBIX (HDAaKTOPOB HAa CKOPOCTh XHMHUYECKOM
pCaKIuy, pEIICHHE OSKCIICPUMEHTANIBHBIX 3a7ad 1o TeMaM «Metamsly U «Hemeramnsl») ¢ coOMOJECHUEM TpaBUI
0e30mMacHoro OoOpalieHusi C BEIIeCTBAMHU M JIaOOpaTOpHBIM 000pymoBaHHEM, (HOPMYJIHPOBATh IEJIb HCCICIOBAHMUS,
MPEICTABIATH B PA3IMYHON opMe pe3yNbTaThl IKCIIEPUMEHTA, AHATTM3UPOBATh U OIICHUBATHUX JIOCTOBEPHOCTD;

chOpMHPOBAHHOCTh YMEHHUW: COONIOAATh TMpaBUiia TOJH30BAHUS XHUMHYECKON TMOCYIONH U J1abopaTOpHBIM
o0opyaoBaHueM, oOpaIieHus ¢ BEMECTBAMUA B COOTBETCTBUU C HHCTPYKIIUSIMH TI0 BBITIOJTHEHHUIO TA00OPATOPHBIX XUMUYECKHUX
OTIBITOB, IKOJIOTHUECKH I1€JIeCO00pPa3HOTO TMOBENEHUS B OBITY M TPYIOBON ACSATEIBHOCTH B IIENSAX COXPAHEHHUS CBOETO
3JI0POBbSI, OKPYKAIOIEH MPUPOTHON CPENbI U JOCTIKEHHS €€ YCTOWIMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO
JICHCTBUS HA KUBBIC OPTAaHU3MBI ONTPEICIEHHBIX HEOPTaHUIECKUX BEIIECTB, TOHUMas cMbIci Tokasarens [1JIK;



c(OpPMHUPOBAHHOCTh YMEHHW: OCYIIECTBIATH LEICHANPABICHHBIA IOUCK XMMHUUYECKOW HWH(GOpPMAMU B pa3IWYHBIX
MCTOYHUKAX (HayyHas U y4yeOHO-Hay4Has JUTEepaTypa, CpeacTBa MacCcoBOM MHPopMauuu, IHTepHET U Apyrue), KpUTUYECKH
aHANIM3UPOBATHXUMHUUYECKYIO MH(OpMaIuio, nepepadaTbiBaThe€ U MCIOJIb30BAThB COOTBETCTBHM C MOCTABJIEHHON Y4eOHOMU
3a1a4ei.
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