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MHNOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma Mo XMMHU Ha YpOBHE CpeqHero oduiero odpasoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHOMN
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHoro mpeamera «Xumus» B 00pazoBaTelbHBIX opranusanusx Poccuiickoit @enepanui,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[paButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo o0Opa3oBanus yvamuxcs 10-11 xmaccoB. HM3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEepeHIIMPOBAHHOTO, MPOPMIBHOTO OOyYeHUs, TNPHU3BAHO
obecrieunTh 0011€00Pa30BaATENBFHYI0O M OOLICKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TakkKe Ui MPOJOJKeHHs oOydeHuss B opraHuzanusx npodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TUCHIUTLINH.

B nporpaMMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOJAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu nonoxenusimu OGIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJTOTOBKU BBITYCKHUKOB. CBUAETEILCTBOM TOMY SBJISIIOTCS CJEAYIOLIUE BBINOJIHSIEMbIE
MPOrPaMMOi 10 XUMHHU (HYHKITUH:

. WH(POPMAIIMOHHO-METOINYECKasl, peajau3alust KOTOpoil oOecreuuBaeT IOITy4YeHUE
NPEICTaBICHUS O IIENSX, COACPIKaHUM, OOIIeH cTparernu OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
00y4aroIuXxcsi CpeICTBAMHU MPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQus;

o OpraHM3alMOHHO-TIIIAHUPYIONIAsl, KOTOpasl MpeaycMaTpuBaeT ONpeeleHne: TPUHIIUIIOB
CTPYKTYPUPOBAHHUS M TIOCTEIOBATEIILHOCTH U3YUEHHUs Y4eOHOT0 MaTeprana, KOINYECTBEHHBIX U
KAYeCTBEHHBIX €r0 XapaKTEpPHUCTUK; IMOAXO0J0B K (POPMHPOBAHUIO COJAEPKATEIbHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcsi B pamMKax HTOrOBOM
aTTecTaluy B popMe €AMHOTO rocy1apCTBEHHOI0 9K3aMEeHa M0 XMMUHU.

[Tporpamma asist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

. yCTaHABIMBAET MHBAPUAHTHOE MIPEIMETHOE COJEpIKAHUE, 00sI3aTENbHOE JIJIsl U3YUYCHHS B
paMKax OTAENbHBIX MpoduiIeid, mpelycMaTpruBaeT paclpeesieHne U CTPYKTYPHUPOBAHUE €T IO
KJ1accaM, OCHOBHBIM COJIEp>KaTeNIbHbIM JIMHUSAM/pa3fiesiaM Kypca;

o naéT MpUMEpPHOE paclpesielieHne y4eOHOro BPeMEHHU, PEKOMEHYeMOro Ul HU3y4eHUs
OT/IENIbHBIX TEM;

o npeJularaeT NpUMEpPHYIO MOC/IeA0BaTeNbHOCTh U3YUEHHUsT YUeOHOTro MaTepuaia ¢ y4éTom
JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBSI3EH;

. Ta€T METOAMYECKYI0 HHTEpIpeTaluio Ielied | 3ajJady HW3ydeHus MpeaMera Ha
yriayOnE€HHOM YPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEIHEro OOIIero
o0pa3oBaHUs, COJEPKATEIBHON XapaKTePUCTUKH TUIAHUPYEMBIX pPE3yIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMBbl CpEIHEro oo0mero oo6pa3oBaHHUs (JIMYHOCTHBIX,
MeTanpeMETHBIX, IPEIMETHBIX), a TAKXKe C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABaTEIbHBIX
JIEHCTBHI 00YYaIOIIEerocsi 0 OCBOCHUIO COACPIKAHUS MPEaMETA.

[lo BceM Ha3BaHHBIM MO3MLMSAM B MporpaMMe [0 XUMHUU HIPEeayCMOTpeHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a



npeaesiaMd  YCTAaHOBJICHHOW MPOTpaMMOM MO0  XUMHH  00s3aTeNIbHOW  (MHBApHUAHTHOM )
COCTaBJISAIONICH copeprkaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapUaTHUBHON COCTABIIAIONICH, KOTOpas JOJDKHA OINPEENATHCS B COOTBETCTBUU C HAIPABJICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBun ¢ koHuentyaiabHbIMU MoJoxeHusMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HAa pealu3alyio IMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TaloM MOJYYEHHUS] XUMHYECKOIro
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3ydeHue rmnpenMera «XHUMHS» OPHUEHTHPOBAHO NPEUMYIIECTBEHHO HAa paclIdpeHue u
yrayOJeHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
onpeAenéHHbI MPopiib 00ydeHHs], B TOM YHUCIJE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYeHH
XUMHUYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro odbpasosanus. Hapsiny ¢ atum,
B cBere TpeboBannii ®I'OC COO K IUTaHUPYEMBIM pe3yJIbTaTaM OCBOSHUS (eaepatbHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCIIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIINUXCH,
Ha (OpPMHUPOBaHUE Y HUX OOIIEHHTEINIEKTYa IbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  O00OOMEHHBIX CIOCOOOB  ACSATENBHOCTH, HWMEIOIIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Opranuueckas xumusi» u «OOmmas u Heopranuueckas xumusi». [lpu
OTIpENIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKAHUS ITUX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yrayOnE€HHOTO YPOBHEH U3yUYEHHUS MPEAMETA.

OcHoBy coaepxaHusi KypcoB «OpraHuueckas Xumus» u «OOmas v HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN M YMEHHIA, OTHOCSAIINXCS K 0a30BOMY
YPOBHIO M3y4YeHMs IMpeaMeTa. DTa CUCTeMa 3HaHWM IMOJIydaeT OINpelesIEHHOE TEopeTHdYecKoe
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTh  CYIIECTBEHHO  OonpmMi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJIEHHOM ypOBHE M3y4YeHHUs TpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAYUTEIHHOTO yBEIHUYEHHs 00bEMa 3HAHUH O XHMHUYECKHX DJIEMEHTaxX |
CBOICTBaxX UX COEIMHEHUN Ha OCHOBE PACIIUPEHUS W YIIyOJeHHs MPEeACTaBIECHUN O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIUd, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETHKU W TEPMOJIMHAMUKH. VI3ydeHne MeproauIecKoro 3aKkoHa 1
[lepnomuyeckoil  CHCTEMBl ~XUMHUYECKHX  OJEMEHTOB  OasWpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b O0OBACHSETCS C
TOYKH 3pPEHHS] HPHEPreTHUECKUX W3MEHEHUH Mpu e€ 00pa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKHA 3peHHs] MeXaHW3MOB €€ oOpa3oBaHus. l3ydeHWe THIIOB peaKIWi IOMOTHICTCS
dbopMUpOBaHUEM MPEACTaBICHUIN 00 AMEKTPOXUMHUYECKUX MPOIECCAX U NEKTPOJIU3E PACIIIaBOB
U PacTBOPOB BEIIECTB. B Kypce OpraHMYecKOd XHMHHM TP PACCMOTPEHUU PEaKIMOHHOMN
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHHe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKITHii.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYEHUS i1 KIaccoB ompeaenéHHoro mnpodums (TIaBHBIM 00pa3oM Ha UX CTPYKTYpYy H
XapakTep JOMOTHEHUH K 00mIel crucTeMe MpeIMETHBIX 3HAHUI) OKA3bIBAIOT BIHMSIHHE CMEKHBIC
npeaMersl. Tak, HampuMmep, B COACp)KaHWUHM TIpeAMeTa Ui KJIacCOB XHUMHUKO-(PH3NIECKOTO



npoduist 60JBINIOE 3HAYECHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmeld XUMUU.
[lpy m3ydeHuM mnpeaMeTa B JAHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (PU3HKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHS O CTPOCHHUH BEIIECTB U JIPYTOe.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XUMHKO-OHOIOTUYECKOTO TPOhIIs
OoMNbIIMI yACTBHBIA Bec OyIeT UMETh OpraHWYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXKHOCTbH Jis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEPY, TaKHe CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMIH/bL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTABE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy>KaT OCHOBOM JIJIsl U3y4EHUs CYLTHOCTH IIPOLECCOB (POTOCHHTE3A, AbIXaHUSI, TUIIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHNUS HayUHbIX 3HAaHUM U3yueHUe peameTa
«XuMHs» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu m3yuennu ydeOHOro mpenmera «XUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3agadeid
MEPBOCTENEHHONW 3HAYMMOCTH sIBIsieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHHS
IpeaMeTa npernosaraeT peaan3aluio Takux Lesei, Kakx:

¢ hopMupoOBaHHE MPEICTABICHHUA: O MAaTePHAIHLHOM €IWHCTBE MHPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTHU SIBJIEHUI MPUPOJIbl, O MECTE XMMHM B CUCTEME €CTECTBEHHBIX HayK U
e¢ Benymeil posin B 00ecreYeHUN YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA: B PELICHUU
npo0JeM 3KOJIOTHYECKOM, SHepreTM4eckoil M MUILEeBOW 0e30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieueHnn paloHaIbHOrO PUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKe IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

®OCBOCHHME CHUCTEMBl 3HAaHUM, JIeXKAlUX B OCHOBE XUMHYECKONH COCTaBJISAIOLIEH
€CTECTBEHHO-HAyYHOW KapTHHBl MHpa: (yHIAMEHTAJIbHBIX IIOHATUN, 3aKOHOB U
TEOpUN XHWMHHU, COBPEMEHHBIX IPEACTABIECHUI O CTPOCHHMM BEUIECTBA HA Pa3HbIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMMYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XUMHYE€CKOM PaBHOBECHUH, PACTBOPAX M JAUCHEPCHBIX cHcTeMax, 00 0OImx
HayYHBIX IPUHLUIIAX XUMUYECKOTO TPOU3BOJICTBA;

e hopMupoBaHre Yy OOy4YalOUIMXCS OCO3HAHHOTO IMOHMMaHHUs BOCTPeOOBAHHOCTHU
CUCTEMHBIX XHUMHUYECKHX 3HAHWM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMHU, AT OOBSACHEHHS M NPOTHO3ZUPOBAHUS SIBICHUH, HMEIOLIHX
€CTeCTBEHHO-HAYYHYIO IPHPOJy; TPAaMOTHOTO peIIeHUs IpoOsieM, CBSA3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHHWS, AaHAJIW3a W OLEHKHM C IMO3WLIHHA SKOJIOTMYECKOU
0€30MacHOCTH MOCEACTBUIA ObITOBOM M MPOU3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOW C XUMHUYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepadoOTKON
BELIECTB;



e yruy0OJeHHe TMPEACTaBICHUNH O HAyYHBIX METOJaX TO3HAHMS, HEOOXOIUMBIX JUIs
nproOpeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XHMUYECKUX
SBIICHUH, WMEIOIIMX MECTO B TPUPOJE, B NPAKTHYECKOH JACITEILHOCTH U
MTOBCEIHEBHOW KU3HU.

B 1ulane peanu3anue  MEpBOOYEPENHBIX BOCHUTATENBHBIX M PAa3BHBAOMMX (YHKIUN
IIEJIOCTHOM CUCTEMBI CPEIHEr0 OOIIero oO0pa3oBaHMs MPH U3YYCHHH NpeaMera «XUMHs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKHUE LENU U 3a]1a4H, KaK:

® BOCIIHTaHUE YOSIKIEHHOCTH B O3HABACMOCTH SIBIICHUH TIPUPOBI, YBKECHUS K TIPOIIECCY
TBOpPUYECTBA B OOJACTH TEOPETUYECKUX U TMPHUKIAJHBIX HCCIEAOBAHUNA B XHMHH,
dbopMUpPOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH;

®pa3BUTHE MOTHBAIMHM K OOYYEHHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEH;

® Pa3BHUTHE IMO3HABATEIIHHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi,  (GopMupoBaHHWE Yy  HHX  CO3HATEIILHOTO  OTHOIICHUS K
caMO0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIHEHTHOW
po(heCCHOHATTLHOM W OOIIECTBEHHOW JESATEIIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e opMHupoBaHUE YMEHHI W HAaBBIKOB PAa3yMHOTO IPHUPOJOIOIB30BAHUS, PA3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHE  OMbITAa  OOLICCTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IEATETLHOCTH.

OO01ee YUCIIO YacoB, MPEIYCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriayOJICHHOM YpOBHE
cpenHero obmiero obpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YKAEHHOE COCTOSIHHMA.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAN3ALUMU aTOMHBIXOpOHUTAJeH yriepoaa. MexaHu3Mbl 0O0pa3oBaHUs KOBAJICHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM panukaie, Hykjaeopuie U 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUH.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl unsomepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(PPEKTBl B MOJNEKYIax OpPraHMYeCKUX COCAMHEHHH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemaruueckas HOMEHKIIATypa OpraHM4eCcKHX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHU4ECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKHX BELIECTB W MaTepualaMyd Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, Sp3-r1/16p1/1)11/13au1/1${ aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3alluy, MHPOJIM3a, KpeKkuHra, ropeHus. [lpeacraBmeHue o MexaHM3Me peaklUui
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muxnoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IUKIO0yTaH) U OOBIYHBIX (IIMKJIONEHTaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyia, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-m6pm:11/13auml aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KavecTBeHHbIE peakIuy Ha IBOHHYIO CBsi3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHUE aJTKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspKEHHBIX JUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckre CBOMCTBA aJKMHOB. XHWMHUUYECKHE CBOMCTBA: PEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBogopoabl (apeHsr). ['omomornueckuii psja apeHos, oomas Gpopmya,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus B OCH30JIbHOM KOJIBLIE M YTJICBOJIOPOJHOM DAJHKaJle, PEAKIMHU MPUCOSAUHEHHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTH XMMHUYECKMX CBOWCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CriocoObl mepepaboTKu HePTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTeHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Vcnonb30BaHue TalOreHIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHMKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUEe OPOMHONM MM MOIHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJy4YeHHUEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HAKOMJIEHHE C KoJulekuusmu «Hedpts» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OfHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYJl (Ha MpUMEpPE METaHoJA H
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJICICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUECKUMHU KHcioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HAa OPraHMU3M YeEJIOBEKA.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢dupsl, HOMEHKIAaTypa U n3oMepus. OCOOCHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAs! peaklysi Ha MHOroaTOMHbIe cUpThl. [IpeacTaBienne o MexaHusMe
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHbIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymmbl. ['oMonoruyeckue psapl anbIErHAOB M KETOHOB, oOmias ¢dopmyia,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peaklMHu Ha anpieruibl. CrocoObl MOMyYyeHUs W MPUMEHEHHE albJIeTUIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHUCTIOT. XUMUYECKUE CBOMCTBA: KHUCIIOTHBIE CBOICTBa, peakius dTepuUKaINH, PEaKiuu C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOUM KuCHOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIPEAETbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upsl. ['omonorunueckuit psa, obmias Gopmyna, n3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKALINX OCTATKH HEMPEAEIbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUTa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX MW  aNbJETMJAHONW TIpPYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxnaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEJITIOI03bI: TUAPOIIN3, TOTydeHHE d3(PUPOB 11eTt0N03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3jMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmras ¢opmyna, u3oMepus, HOMEHKIaTypa U (pu3mdeckue cBONMCTBA. XMMHYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatrudeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MolleKyie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokuciotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMLMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpuponHsle monumepbl. [lepBuyHasi, BTOpUYHAs M TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OEKOB NMpU HarpeBaHWM, LIBETHBIE peaklUN Ha OCJIKH, pelIeHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. IInactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUIaT, NOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3lilaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOH (OPMYIBI OPraHNYECcKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro0 XMMHUYECKHX CBONCTB WJIM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOII0JeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, o6uochepa, MeTabonIM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATILHOTO MUTAHMS, MOIOIIIME CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASI U HEOPTAHUYECKASI XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIC
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
AIIEKTPOHOB MO AaTOMHBIMOPOUTANISAM. OJIEKTPOHHBIE KOH(MUTYpallii aTOMOB 3JIEMEHTOB
MEepPBOTO—YETBEPTOTO TEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJIEKTPOHHBIC
KOH(HUTYyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMmu4deckas CBsI3b. BHABI XMMHUECKOI CBS3U: KOBAaJICHTHAs, MOHHAs, METaJJIMYeCKas.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
1 JUIMHA CBA3U. [10spHOCTH, HAITPABICEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHON CBA3U. KpaTHbie
cBs3u. BogopoaHas cBsi3b. MeXMOIEKyIIpHbIE B3aUMOICUCTBHSL.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYpPHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COEIMHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpaXCHHSI KOHIICHTPAIMM PACTBOPOB: MAaccoBasi JOJsl BEHISCTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakiusix. TernoBbie 3h(PeKThl XUMUUECKUX peakuuid. TepMoXxuMudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphI, BIMSIOLIME HA TOJOKEHUE XUMHYECKOTO PaBHOBECHUSA:
TeMIlepaTypa, [AaBJICHHE W KOHIEHTPAIMH BEIIECTB, y4YacTBYIOIIUX B peakuuu. [IpuHiumn
Jlelllarense.

OnektponuTtnueckas guccouuanus. CuiabHble U ciabble  eKTpoiuThl. CTeneHb
auccormanuu. Cpena BOJHBIX PacTBOPOB: KUCJIOTHAs, HEUTpaslbHas, LIejaouyHas. Bogopoansblil
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENU. MeTOJ] 3NIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIN KPUCTALIUYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PacTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoir cucreMe XuUMHYECKHX dieMeHTOB J[.H.
MenneneeBa M OCOOCHHOCTH CTpOEHHS HX aromoB. (Dusnueckue CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHelme KHCIOPOACOEpKAIIME COCIUHEHUS TaJlOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBONCTBA W IPUMEHEHHME Kuciopoga M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpUAbL. OKcHUIbl a30Ta. A30THCTas U a30THAs KUCIOTHI M HMX COJIM.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kuciaora U e€ Coiu.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcuna yraepona(lV), yrombHas kuciota U e€ COMU. AKTUBHPOBAHHBIA Yroyib, aJcopOIus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHne, BUAbI CTEKIIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucreMe XMUMHUYECKUX 3JeMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. Obmue puznyecKkue cBOWCTBAa METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPrus, deKTpomeTautyprus. Ilonarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEeMEHTOB. MarHuii U KanblMii: TModydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEeHUH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AnIOMUHUI: TIONydeHue, GU3NYECKUe U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTOro
BEIIECTBA M €ro coeAuHeHuil. AM(oTepHble CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHMSA,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

duznyeckue U XMMHUYECKUE CBOMCTBA XpoMa U €ro coequHeHU. OKCUIbl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimmne
coequnenus mapranua(ll), mapranma(lV), mapranna(V1) u mapranma(VIl). [Tlepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBONCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coequHeHnil. [lonydyeHre u npuMeHEeHUe
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUS BEHIECTB M HMX NPEBPALICHUA: HU3YUCHHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB), B3aUMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB aJIOMHHHUS U LIMHKA C
pacTBOpaMM KHUCIOT U WIEJIOYEH, pelICHUE SKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMaM «l ajoreHsn»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpeacTBa. [IpaBuiia uCMoNb30BaHUA
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XumHus B CEIHCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaIbHBIC YA0OPEHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaklMU BEIIEeCTB, Macchl (00bEMa, KOIMUECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMU, €CM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJE€W pPAacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJM W MOJSIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocymiecTBiIsSeTCs 4epe3 MCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(PUKALUS, TEePUOJUIHOCTh, HAONIONCHNE, HW3MEpEHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX npenaparos, MIPOU3BOCTBO

KOHCTPYKIIHMOHHBIX MATCPUATIOB, 3JICKTPOHHAs NPOMBIIIJIICHHOCTDh, HAHOTCXHOJIOT'UH .



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPENENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
IIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpBI; CIIOCOOHOCTh CTABUTh LEIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE PE3ylbTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT chOopMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIBHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XHUMHUA» OTPaXKaroT COPMHPOBAHHOCTH
OIbITA MO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIMXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

0CO3HaHMsI 00YYAIOLIMMKCS CBOUX KOHCTUTYLIMOHHBIX MpPaB U 00S3aHHOCTEH, YBaXKECHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATEILHOCTH MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pe3yJbTaT JUINTENIbHBIX HaOII0AEeHUM,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYE€HBIX U ITPAKTHKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B IIOJIYyYEHHH M MOCIEAYIOIIEM aHajIu3e
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE M IOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0OPOBbIO U KU3HU JIFOJICH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUJAX JICSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHOM U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUsSI MPOTHO3UPOBATH HEOJIATOMPUSITHBIC SKOJOTUYECKHUE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMaHUs CHEeUM(PUKA XUMHH KaK HayKd, OCO3HaHus €€ poiu B (opMUpOBaHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IMBHWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTeTUYECKOW, THUIIEBOM W JKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIIOIh30BaTh MOTyYaeMble 3HAHUS NS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHE 3HAHUS ISl PELICHUS TPOOIIEM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAHMW TI0 XHMHU B COOTBETCTBHH C IKH3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [10 XMMHUU Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMbIe IS (DOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIMIMXCS MEXKIUCHUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynsTHUBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOyHaloOIIUXCsl  KMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIHHBIMH Y4Y€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH IJIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)
MOJIEJIH, IPe00Pa30BhIBATH MOJICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M NPOBEICHHS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHMUECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB I1I03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((pU3MUecKue M MaTeMaTH4YecKhe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBHUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYXk/1a€MO TEMbI B X0JI€ TMAJIOra H/UIIN TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIIIOIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU BBIIOJHEHUH XUMHUYECKOIO
HKCIIEPUMEHTa, MpPaKTU4YeCKOH paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro NpoekTa, u (HOpMyaHpOBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMU.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN MpU BBIOJHEHUU YYE€OHBIX M MCCIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee A(p(HEeKTUBHBIN CIIOCOO WX pelIeHUs ¢ yYETOM MOIyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;



OCYILIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOaHAJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yabTaThl OCBOCHUSI MPOrPaMMBbI 110 XMMUU Ha yriayOJIEHHOM ypOBHE Ha
YpOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUisi y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUHM IO OCBOEHUIO, WUHTEPIpPETAUH U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSI M MPUMEHEHHUIO
3HAHWA B Pa3jMYHBIX YYEOHBIX CUTYallUSX, & TAaKKE€ B PEATbHBIX JKU3HEHHBIX CUTYAIHSX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1no XMMHMM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
ro/iaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckasi XUMHUs OTPaXKatoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYEHUHM OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJIi B 00eCleueHNH YCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA B
peIIeHur MPOOIEM IKOJIOTUYSCKOM, IHEPTeTUYECKOW WM THIINEBOH O€30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICYCHUU
paloHaIBHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOMLIEH KYyIbTYphI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BaJCHTHOCTb, DJEKTPOOTPHUIATEIHHOCTh, CTENEHb OKUCICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIA O0O0BEM, YIJIEPOJIHBIA CKEJIET,
byHKIIMOHANbHAS TPYIIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMETpUYecKas, ONTHYEcKas),
M30MEPBI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOIA- M a30TCOAEpKAIINE
OpPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COEIMHEHMS; TEOpUH, 3aKOHBI (nepuoaundeckuid 3akoH J[. M. MenneneeBa, Teopusi cTpoeHUs
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsS] M TPEBPAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PECHUECKHE 3HAHUS, JICKAIIUE B OCHOBE MOHHMAaHHUS
IPUYMHHOCTH M CHUCTEMHOCTHM XUMMYECKHUX SIBJICHUW; NPEACTABICHUS O MEXaHU3Max
XAMHMYECKUX pEaKUUid, TEPMOAMHAMUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTAX  UX
MPOTEKaHHUs, O B3aMMHOM BIIMSHHH aTOMOB W TPYIIl aTOMOB B MoOJIeKyJiaX (MHAYKTHUBHBIN U
Me3oMepHbIi 3 dextsl, opuentanteil u |l pona); dakTomornueckue CBEIEHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON [eATEeNbHOCTH YENIOBEeKa, OOIIMX HAYYHBIX TMPUHIUNAX XUMHUYECKOTO
MIPOU3BOICTBA (Ha MpUMeEpe TPOU3BOACTBA METAHOJIA, TepepadbOTKu HEPTH);

chOpMUPOBAHHOCTh ~ YMEHUW:  BBIABIATH  XapaKTepHbIE  TMPU3HAKK  TOHSITHH,
YCTaHABJIMBATbUX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIMUE IIOHATUSA IIPU OMUCAHUU
COCTaBa, CTPOCHHMS U CBOWCTB OPraHUYECKUX COEIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUH:

HCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJII COCTaBJIECHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIEHHBIX W CKENIETHBIX ) (POPMYIT OpraHUYEeCKHUX BEIIECTB;

COCTaBJIATh YPaBHEHUS XMMHUYECKHUX PEAKIUMHA M  pPacKpblBaTb HUX  CYLIHOCTb:
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH  TMOCPEJCTBOM  COCTABJICHUS  AJIEKTPOHHOTO



OanmaHca ITHX peakUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpaIlICHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KJIacCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpPraHMYeCKUX BEIIEeCTB (ITWICH, AaleTUIEeH, TOJyol,
[JIMUEPUH, STWIECHIIUKOIb, (QeHos, (OopMalbIeruj, aueTaiabIeruj, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHHOBAs, NAJIbMHTHUHOBAs KHUCJIOTHI, TJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHHII, U30IPEH, XJIOPOTIPEH, CTUPOI U JPYTHE);

Cc(OPMHPOBAHHOCTE YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUS OPraHMYECKUX
BemectB A. M. BytiepoBa st 0ObsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEIACTABUTENEH pPa3IMUYHbIX KJIACCOB OPraHUYECKUX BEIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MOJIMCAXapUa0B),
WUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJaTb HA KOHKPETHBIX IPHUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPraHMYECKHX COCIMHEHMH OT KPAaTHOCTU M THIIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepaboTKU W MPAaKTUYECKOe NPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAQJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUS — HaONIOIEHUH, W3MEPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHMsSI  NPHUMEHSATHOCHOBHBIE  ONEPALUU  MBICIUTEIbHON
JEeSTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMaTH3alUI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTb YMEHUI: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHAMU U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOIO
MOHMMAaHHUS CYITHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpraHUYECKON XMMHUU AJisi OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YPaBHEHUSM XHMHUYECKUX DPEAKIHMH C MCHOJb30BaHUEM (DU3MUECKHX BEIUMYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEUIECTBA), XApPAaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHYECKOH (OpMyIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;



c(OPMHPOBAHHOCTh YMEHH: IMPOTHO3MPOBATH, aHAIW3UPOBATh U OLEHUBATH C MO3MLIUI
HKOJIOTHYECKOM O0€30MacHOCTH IMOCHEACTBUS OBITOBOM M IMPOM3BOACTBEHHON JESTEIbHOCTH
YeJIOBEeKa, CBSI3AHHOW C TepepadOTKON BEIIECTB, MCIOJIb30BATHIIONYYCHHBIC 3HAHUS IS
IPUHATHS TPAMOTHBIX peIIeHUH TPo6IeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEJIBHO IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUH
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PA3NIMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pelleHHe HSKCIEPUMEHTAIBHBIX 3aJad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOuo/ieHeM TMpaBuwil  0e30macHOro  oOpallleHHst ¢ BELeCTBaMH M J1aOOpaTOPHBIM
obOopynoBanuem, (HOpMyIUpOBaTh IeNIb HMCCICIOBAHUS, MPEICTABISATh B Pa3iIu4yHON (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh U OLICHUBATH UX JTOCTOBEPHOCTS;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuro/1aTh MpaBUJIa HKOJOTHYECKU LIEJIecO00Pa3sHOro IMOBEIEHHUs B OBITY U TPYIJOBOH
JIEATEIIbHOCTU B LIEJSAX COXPAaHEHUS CBOETO 310POBbs, OKPYKAIOIIEW INPUPOJHOM Cpelpl U
JOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOI'O ACUCTBHS HA JKUBBIE OPraHU3MBbI ONPEIECIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblch nokaszareis [TIK;

AHAIN3UPOBATh  1€1€COO0PA3HOCTh  NPUMEHEHMsS]  OPraHMYeCKHMX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(OPMHUPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANPaBIEHHbI IMOMCK XMMHUYECKOH
UHGOpPMALlMU B Pa3IMYHBIX HUCTOYHUKAX (HaydHas W ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
MaccoBoil MH(popmanuu, VHTEpHET M Jpyrue), KPUTUYECKH AaHATM3UPOBATH XHMHUYECKYIO
uHpopmanuio, nepepadaTbiBaTh €€ W UCIOIb30BATh B COOTBETCTBUU C IMOCTABIECHHON y4eOHOM
3aJ1auen.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsS Kypca «OOmas W HEOopraHuyeckas XUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPEJCTABICHUN: O MaTepHAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NPUPOABI, O MECTE U 3HAYCHHM XMMHHU B CHCTEME €CTECTBEHHBIX
HayK U €€ pojiu B 00€CIeYeHUH YCTOWUYMBOIO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJOTUYECKOM,
HHEPreTUYeCKO M THIEeBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/1aHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMHM, B  OOECINEYEHUH  palMOHAIBLHOIO
HIPUPOONOIL30BaHUS, B POPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYphl YEIOBEKA, a TAKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIIOJIATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, JJIEKTPOHHAsE 000JI04YKa aToMa, S-
, p-, d-aromMHBIE OpOHMTAK, OCHOBHOEC M BO30YKAEHHOE COCTOSHHS aTOMa, THOpHIU3ALus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTh, CTEHEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAA),
KPUCTAJIIMYECKAsT PEIIETKA, XUMHUYECKas peaklus, pacTBOp, AIEKTPOJIMTHI, HEIIEKTPOJUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAINS, CTENEHb JUCCOLMALMM, BOAOPOJHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XMMHUECKON peakluy, CKOPOCTh XMMHUYECKOM
peakiuy, XUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBI (TEOpHsl DIIEKTPOJIUTHYECKON
quccouuanuy, nepuoaudeckuii 3akon [[.J. MenneneeBa, 3aKk0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHMs U NPEBpAlllEHUs] SHEPIMM IPU XUMHYECKHX PEaKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI A3BIK XUMHUH,



MHPOBO33PEHUYECKHNE 3HAHUsA, JIEXKAIIUE B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CHCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHUM BEIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOJMHAMUYECKMX MW KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
NPOTEKaHUs, O XHMHYECKOM DPABHOBECUH, pacTBOpaXx M  JUCIEPCHBIX  CUCTEMAax;
(bakTOJIOTHMUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIyYCHUH U O€301MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M INPAKTHYECKOW MIEATEIbHOCTH 4YeNOBEKa,
00LIMX HAYYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBIABIIATH XapaKTepHbIe MPU3HAKN MOHATUN, YCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS NPU ONHUCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMAaTHUECKYyld HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHNUS XUMUYECKUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3HM (KOBAJICHTHAs, MOHHAS, METaJUIMYECcKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOMICTB BELIECTB OT BUAA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHE PEaKLUU IO PA3JIUYHBIM NPU3HAKAM (YUCIY U COCTaBy pearupyromimx
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, HW3MEHEHHIO CTENeHEeW OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTallu3aTopa U JPYTHe); CaMOCTOSITENIbHO BbIOMpATh OCHOBAHHS H
KpUTEpUU IJIs KIacCU(PUKALUY N3YUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBATh CMBICT Tepuoauueckoro 3akona J[. .
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
HNPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHM: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IIepBOro—4erBéproro mnepuoaos llepumommueckon cucremsr [[.H.
MeneneeBa, UCNOIb3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€TUUECKUE IOITYPOBHU,
«S-, p-, d-atomMHBIE OpOHUTANN», «OCHOBHOE W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBONCTB XMMMYECKMX OJJIEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. . MenaeneeBa, BaJ€HTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapakTepu30BaTh (OMMCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHME I'€HETHUYECKOW CBSA3U
MEXy HEOPTaHHYECKMMU BEIECTBAMH C ITIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPeICTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCca 3THX peakIHii; peakluil HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS WX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHH; peaxkiuil
TUAPOJIN3A; Peakuil KOMIIEKCOOoOpa3oBaHMs (Ha NpUMEPE T'HIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuMii ¢ yd4€TOM HX DSHEPreTMYECKHX XapaKTepUCTUK, XapaKTep H3MEHEHHs CKOPOCTH



XUMHUYECKON pEeakiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEILEHUs
XMMHUYECKOT'O PAaBHOBECHUSI 110/]] BIUSIHUEM BHEIIHHUX Bo3aecTBui (mpuuuun Jlelllarense);

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMUUYECKUE PEAKIIUH, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; I€JIeCOO00Pa3HOCTh TMPUMEHEHUS HEOPraHWYeCKHUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHsS MPUMEHSTb 3TH 3HAHUS INPU
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUU BEIIECTB W I OOBSACHEHHS XUMUYECKHUX SIBJICHUH,
MMEIOLUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOopMUPOBAHHOCTh YMEHHMSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM MOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIUS»; MACChl BELIECTBA MM 00bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIICCTB; TEIUIOBOTO 3(deKTa peakinu; 3HAYCHUS BOJOPOIHOTO TIOKA3aTeIsi PACTBOPOB KUCIOT
W IIeIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMU; Macchl (00BbEMA, KOJWYECTBA BEIECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WJIM JAaHO B HM30BITKE (MMEET MNpUMECH); TOIU
BBIXO0/Ia TIPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IIJIAHUPOBATh M MPOBOJAUTH XUMHYECKHUI
SKCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C TOMOILBI UHIUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AaKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaklMH, pelieHue
AKCIIEPUMEHTANIbHBIX 3a/7au 1o TeMaMm «Metamibsl»y u «Hemeramibl») ¢ coOM0IeHHEM MPaBHIT
Oe3omacHOro oOpalieHus C BelecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3nUuHOM (popme pe3ynbTaThl HIKCIIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATHUX JTOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COOMIOAThH MpaBUiIa MOJb30BAHUS XUMUYECKON TTOCY0N U
nabopaTtopHbIM 000pyaOBaHUEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU
M0 BBIMOJTHEHUIO J1a0OpaTOPHBIX XUMHUYECKHX OIBITOB, SKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUsI B OBITY W TPYHAOBOM JEATEIHHOCTH B IEJIAX COXPAHEHUsS] CBOETO 3/I0POBBS,
OKpYKarolllel TPUPOJHOM Cpeabl M AOCTHKEHUA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHMYECKOTO JEHCTBUSI Ha YKUBBIE OPraHW3MBbl OINPEICIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHMUMAs cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IIEJCHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaiuu, WHTEepHET W Apyrue), KPUTUYECKH aHATH3UPOBATH XHUMHUYECKYIO
uH(popMalrio, epepadaTeiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTaBICHHON yueOHOMH
3aJaden.
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. Xumus, 10 xnace/ T'abpuensu O.C., Octpoymos W.I'., C.JO. Tlonomapes , ydeOHUK 7-€
U3JaHue CTeproTHIHOE, Beptukans, poda -Mocksa 2019.- 364c¢ :.un

2. Xumus, 11 xnmacc/ T'abpuensn O.C., Octpoymo WM.I'., Cnagko C.A., JIéskun A.H.,
Axkmmoneproe obmiectBo «M3narenberBo «IIpocBereHne

3. Xumus, 11 knacc/ Epemun B.B., Kysemenko H.E., Jlposnos A.A., Jlyaun B.B.; nox
penakuueir Jlynuna B.B., OOGmiecTBo ¢ OrpaHM4eHHOW OTBETCTBEHHOCTHIO «J[PODAY;
AxuunoneproeobmectBo «M3narensctBo «IIpocBemenue»

4. Xumns, 11 xnace/ ITysakos C.A., Mamnuna H.B., ITonkos B.A., AKIOHEpHOE 00IIECTBO

«M3marenscTBO «lIpocBemenune»
METOIUYECKUE MATEPHUAJIBI IJISA YYUTEJIA

1. Xumusa (yrny6nennsii yposens) Peanmzanus ®I'OC ocHOBHOro o6ILIero 0Opa3oBaHUs:
meroanyeckoe mocodue i yuntens/H.A.3arpannunas; ®T'HBY «MHcTUTyT cTparerun
pasButus odpazoBanus PAO», 2022-97c.: ui.

2. OmmvmmagHas xumus:. B 5-x 4. U. 1/ coct. Kosnosa T. JI. — TOY JI1O «1ouPUIIIO». —
Honeuk: Mcroku, 2019. — 274 c. (ABTOpCKas XUMHUYECKas IIKOJa «PYyIUT»)

3. Xumus : penerurop / B. H. Crenanos, O. B. OunHHuKOBa. — Mocksa :DkcMo, 2020. —
592 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

1. (P3IN) https://resh.edu.ru/subject/29/10/

2. www.yaklass.ru
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