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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMa ©O XHMHUU Ha YpOBHE cpenHero oomero o0Opa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuU B
Poccuiickoit ~ depepanum», TpebOBaHUN K pe3yibTaTaM  OCBOGHHMA  (peaepanbHOM
obOpasoBarenbHON TporpamMmsbl cpeaHero obmiero oopazoBanus(P@OIl COO), npeacTaBieHHBIX
B DenepallbHOM TOCynapcTBEHHOM obOpaszoBarenbHoM crangapre COO, ¢ yuérom Konmenmuu
MpernoaBaHusl ydeOHOro mpeameTa «XuMus» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
Ddenepalyy, peaaTu3yOIIIX OCHOBHBIE 00pa30BaTeNbHBIC TPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Crtparerun paszButusi BocniutaHus B Poccuiickoit ®denepanmu Ha nepuon no 2025 roma»
(Pacnopsoxenue IIpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YINIyOJEHHOTO H3YyYEHHMs 3aHUMAaeT Ba)XXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ywammxcs 10-11 xiaccoB. WM3ydenue mnpenmera,
peanuzyemMoe B ycIOBHiIX AuGGEepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHHUs, TMPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO JJIsl afanTalui UX K OBICTPO MEHSIOIIMMCS YCIOBHMSAM JKH3HU B COLIUYME, a
TaKXKe I MPOAOIDKEHHS OOY4YEeHHs B OpraHU3alusaX Npo(ecCHOHAIBHOTO 00pa3oBaHMs, B
KOTOPBIX XMUMHUS SBJISETCS OAHOM U3 MPUOPUTETHBIX AUCLUILIUH.

B mnporpamMme mo XuMHM Ha3HaYeHHE TIpeaAMeTa «XHUMHUS» TOJIydaeT TMOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OcHoOBomnosaratomumu nonoxenusmu dProC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
HOJATOTOBKM BBIMTYCKHUKOB. CBUIETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOIHIEMbIC
IPOTPAMMOM 10 XUMHHU (HYHKIINU:

MH(OPMaLMOHHO-METOJMUECKas, peanuzanus  KOTOPOH o0ecrnieurBaeT MOJIy4eHUE
NPECTaBICHUS O IIesAX, COAEpP)KaHUU, OoOIIel crpareruu o0y4eHHsI, BOCIIUTAHUS M Pa3BUTHA
o0y4aromuxcs CpeCTBAMH MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO pouiis;
OpraHM3alMOHHO-IUIAHUPYIOLIas,, KOTOpas MpPEeIyCMAaTPpUBAET OIpPEIEICHHUE: IPUHIUIIOB
CTPYKTYpUPOBAHHUS M MOCIIEI0BATEIBHOCTH U3YUEHUS Y4eOHOTO MaTepuana, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; IMOIXOJOB K (POPMUPOBAHHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKH 00pa3oBaTeNbHBIX JOCTKEHHI OOy4yarommxcs B paMKax HWTOTOBOM
aTTecTanuy B GopMe eIMHOTO roCy1apCTBEHHOIO IK3aMeHa 10 XUMHHU.

[Iporpamma myist yriryOaEHHOTO U3YUYEHUSI XUMUU:

yCTaHaBIIMBAET MHBAPHUAHTHOE MIPEIMETHOE CO/IepKaHKE, 00sI3aTENIbHOE ISl U3YUYEHUS B paMKax
OTJENBHBIX MpoduiIeii, mpeaycMaTpuBaeT pacipeaesieHue U CTPYKTYPUPOBAHUE €T0 MO KJIaccaM,
OCHOBHBIM CO/IepKaTeIbHbIM JUHHUSAM/pa3ienam Kypca;

naéT TpPUMEpPHOE pachpeiesieHHe Y4eOHOro BPEMEHH, DPEKOMEHIYEeMOTO Uil H3y4YeHHS
OTJIEIbHBIX TEM;

npeyiaraeT IpUMEPHYIO MOCIE0BATEIbHOCTh 3yUeHHs Y4eOHOro MaTepuaa ¢ y4&ToM JIOTUKH
MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

naéT METOAMYECKYI0 MHTEPIpETALrIo Iefiell W 3a7ad M3ydeHHus MpeaMeTa Ha YriyOnéHHOM
YpOBHE C Y4YETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CpeIHEro oOiiero oOpa3oBaHMs,
COJIEp/KAaTEIbHOM  XapaKTEpPUCTUKU  IUIAHUPYEMBIX  pe3yJlbTaTOB  OCBOEHHS  OCHOBHOM
00pa3zoBaTenbHON MPOTPaMMBI CPETHETO OOIIEro 00pa3oBaHus (JTUYHOCTHBIX, METAPEIMETHBIX,



NPEIMETHBIX), a TakXe C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENbHBIX JEHCTBUMN
o0yuJaromerocsi 1o OCBOCHHIO COEPKaHUs MPeaAMETa.

[lo BceM Ha3BaHHBIM TMO3WIMSAM B TPOrpaMMe 10 XHMHUH TPEIyCMOTpEHA
IIPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YpOBHE OCHOBHOro oOiero oOpa3oBaHus. 3a
npeaesiaMd  YCTAaHOBJICHHOW MPOTrpaMMON MO XHMHH  00s3aTeNbHOM  (MHBapHUAHTHOM )
COCTaBJISAIIONICH cofep KaHusl yueOHOro npeamera « XUMHUs» 0CcTaércss BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHOW COCTAaBJISFOIEH, KOTOpasi JOJDKHA ONPENEISITECS B COOTBETCTBHH C HAIIPABICHHEM
KOHKPETHOTO pOouIisi 00ydeHHUS.

B coorBerctBuM ¢ koHuentyaiabHbIMH mnojioxeHusmMu PI'OC COO o Ha3HaueHUU
npeaMeToB 0a30BOT0 M yriayOaEHHOTO ypOBHEH B cucteMe AudhepeHInpoBaHHOTO 00yUeHUs Ha
YpPOBHE cpefHero olmiero o0pa3oBaHUs XUMHUS HA YPOBHE YIIyOJIEHHOTO M3ydeHHs HaIlpaBJIeH
Ha pealu3aluio MPEeeMCTBEHHOCTH C IMOCIEAYIOIMUM J3TaloM TMOJIY4YeHHUS XUMHYECKOIo
o0pa3oBaHMS B paMKaX W3yYEHUS CIEIUATBHBIX ECTECTBEHHO-HAYYHBIX W XUMHYECKHX
JTUCIUIUIMH B By3aX M OpraHU3alUsiX CpeaHero npodeccuoHanbHoro oopazoBanus. B atoit csizu
U3ydeHHe TMpenMeTa «XUMHsS» OPHEHTUPOBAHO IMPEUMYIIECTBEHHO HA paclIMpeHHe Hu
YIIyOJICHHE TEOPEeTUYECKOW M TMPAKTHYECKOW TMMOATOTOBKH OOYYarOIIUXCs, BBIOpABIINX
ornpenenéHHbIA MpopuIb 00yueHUs,, B TOM YHCIIE C MEPCHEKTUBON MOCIEAYIOIEro NOIyYeHUs
XUMHUYECKOTO 00pa30BaHUs B OPTaHU3aLUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cere TpeboBanuii ®I'OC COO k mmaHMpyeMBIM pe3ysbTaTaM OCBOCHHS (herepabHOM
00pa3zoBaTeNbHON MPOTPaMMBbI CPETHEro OO0IIero oOpa3oBaHHS H3YYCHHE MpPEIAMeTa «XHUMHUS
OPUEHTHPOBAHO TAaKXKe Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COLIMAIBHOTO PAa3BUTHS 00yYarOMIUXCS,
Ha GOPMUPOBAHUE Y HUX OOIIEMHTEIUIEKTYAIbHBIX YMEHHI, YMEHUI pallnoHaTu3aluy y4eOHOro
Tpyaa © OOOOUIEHHBIX CHOCOOOB  JEATENBHOCTH, HMMEIOIUX  MEXKIUCIUILUTHHAPHBIH,
HaJIMPEIMETHBIN XapaKkTep.

CocraBnsiomuMu  npeamera «XUMHS» Ha YPOBHE YIITYOJEHHOTO H3YYEHHUS SIBISIOTCS
yrayOnénnble Kypebl — «Opranuueckas xumusi» u «OOmas U Heopranudeckas xumus». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUA ITHX KypCOB B
mporpamMme 1o XUMHUHU 3a OCHOBY MpHHATHI nojoxkeHust @PI'OC COO o paznuuusx 6a30BOTO U
yIIIyONnEHHOTO YPOBHEH M3yUeHHUs IPEaMETa.

OcHoBy conepxaHus KypcoB «OpraHuueckas xumusi» U «OOmas u HeopraHudeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh IMPEAMETHBIX 3HAHUH M YMEHHH, OTHOCSIIMXCSA K 0a30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpEelEHHOE TEOPETUYECKOe
JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoiblmIMHA  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yriayOn€HHOM ypoBHE M3y4deHMs IpeaMmera obecrieueHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YBEIUYEHUS O0bEMA 3HAHMM O XUMHUYECKHX JJIEMEHTAaX H
CBOWCTBaX MX COCTUHEHUN HA OCHOBE PACIIUPEHUS M YIIIYOJICHHs MPEICTaBICHUH O CTPOCHHH
BEIICCTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX NMPOTEKaHUS PEAKIHUM, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS XUMUYECKONH KMHETHUKU U TEPMOJAMHAMUKHU. 3yueHue nepuoaudyeckoro 3akoHa U
[lepuonuueckoil  cUCTeMBl ~XMMHYECKHMX  DJIEMEHTOB  0Oa3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHHUIX O CTPOSHHH aTOMa. XMMUYECKast CBA3b OOBSICHSACTCS C
TOYKU 3PEHHs] PHEPreTHUECKUX HU3MEHEHUHl npu e€ oOpa3oBaHUM U PA3PYLICHHH, & TaKXKe C
TOYKHA 3peHUs MeXaHH3MOB e€¢ oOpa3zoBaHusa. V3ydyeHue THIIOB peaKIMd JIOTOIHSACTCS
(opMHpOBaHUEM NPEACTABICHUN 00 IEKTPOXUMUYECKHUX MPOIECCaX U JIEKTPOJIU3E PACIUIABOB
U pacTBOpPOB BeUIECTB. B Kypce OpraHMYeckod XHMMHMM IIPM PACCMOTPEHHUHM PEAKLIUOHHOU
CITOCOOHOCTH COCTMHEHUN yNemseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIeKTPOHHBIX dddekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Ocoboe 3HaueHHEe MMEET TO, YTO Ha COJACpKAHHE KYpPCOB XUMHUH YIIIyOJEHHOTO YpOBHS
U3y4eHMs Ul KJIacCOB OINpeneN€HHOro mpoduis (IJIaBHbIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeMeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIC
npeamersl. Tak, HampuMmep, B COAEpPKaHUU NpeAMeTa A KIacCOB XMMHUKO-(PU3MUECKOTro
npodwis 00JbIIOe 3HAYCHHE OYAYT UMETh 3JIEMEHTHl y4eOHOro Marepuania 1o oOIel XUuMUH.
Ilpr n3ydeHum npeaMera B JAHHOM CiIydae aKLEHT OyneT clienaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUH M B (PU3UKE: aTOMHO-MOJICKYJISIpHAsl TEOpuUs
(MonekynsipHass Teopus B (U3UKE), 3aKOHBI COXPAHECHHMs] MacChl M DJHEPrUHU, 3aKOHBI
TEPMOJAMHAMMKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BEILECTB U APYTOE.

B T0 Xe Bpems B cozepikaHUH IpeaMeTa Ui KIaCCOB XUMHUKO-OMOJIOTMYECKOTro Mpodus
00N yAETbHBIM Bec OyleT MMETh OpraHuueckas XuMus. B aTom ciyyae mpenocraBisercs
BO3MOXHOCTB /7151 60s1ee 00CTOATEIIEHOTO pAaCCMOTPEHHSI XUMUYECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K TNPUMEPY, TaKH€ CTPYKTypHBIE
KOMIIOHEHTHI, KaK JIMIH/bI, OCTKU, YTIeBOJBI, HYKICHMHOBbIE KHUCIOTHI W npyrue. [lpu stom
3HAHHSA O COCTAaBE M CBOMCTBAX IMpPEICTAaBUTENECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM IS M3YYEHUS CYIIHOCTH MPOLIECCOB (DOTOCHHTE3A, IbIXaHHs], TUIIEBAPECHUSI.

B mnnane ¢opmMupoBaHHMS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OMBITA IIPAKTUYECKOTO MIPUMEHEHHNS HAYYHbIX 3HAHUM U3y4EHUE IIpeIMeTa
«Xumus» Ha yrIyOnéHHOM YpOBHE OCHOBaHO
Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMH IpEAMETaMM, BXOJSIIMMHU B COCTaB IPEIMETHBIX
obmacreit «EcTecTBeHHO-Hay4Hble HpeaMeThl», «Marematuka u uHpopmatuka»y u «Pycckuit
A3BIK U JIUTEPATypay.

[Ipu u3ydenuu ydyeOHOro mpeamera «XUMHUsS» Ha yrIIyOJEHHOM YpPOBHE TaKkkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oobmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3agadei
NEPBOCTENICHHON 3HAYUMOCTH SIBJSIETCS (OPMHPOBAHME OCHOB HAYKHM XUMHHU Kak OOJIAaCTH
COBPEMEHHOIO €CTCCTBO3HAHMS, IPAKTHUYECKOM JEATCIBHOCTH 4YEJIOBEKa M OJHOIO U3
KOMITOHEHTOB MUPOBOW KYJbTYpbI. PemieHue 3Toil 3agaun Ha yriyOJEéHHOM ypOBHE M3y4CHHUS
IIpeaMeTa MPEeArnosaraeT pealu3anuio TakuX Lelei, Kak:

dbopMHpOBaHHE TPEACTABICHUN: O MaTEPHAIBPHOM €IWHCTBE MHpPa, 3aKOHOMEPHOCTAX U
M03HABAEMOCTH SIBJICHUM NOPUPOIBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAyK H €€
BEIyIIeH poJii B 00ECIICUCHUH YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA: B PEIICHHH IMPOOJIEM
IKOJIOTMUYECKOM, SHEPTETHUECKON M MUIIEBONM OE30MMaCHOCTH, B Pa3BUTUN MEIUIIUHBI, CO3IaHUU
HOBBIX MaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPrUM, B OOECIICUCHHH PAIMOHAIBLHOTO
MPHUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOHOM CpEJIE;

OCBOCHHE CHCTEMBl 3HAHHM, JEKAIlUX B OCHOBE XHMHUYECKON COCTaBIISIOIICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpa: QyHIaMEHTaIbHBIX MOHATHM, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHHUM BEILECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIAPHOM, O TE€PMOIMHAMHYECKMX W KHHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHUYECKHX pEeaKluid, 0 XMMHYECKOM PAaBHOBECHUHU, PAacCTBOpaxX W JHMCIEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYarOMMXCS OCO3HAHHOTO TOHHMMAaHHUs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU IS OOBSICHEHHUSI KJIIOUYEBBIX HJIEH W MPOoOJeM COBPEMEHHOW XMMHH, IS
OOBSICHEHUS! W TPOTHO3MPOBAHUS SIBJICHUH, HMEIOIIUX EeCTECTBCHHO-HAYYHYIO MPHUPOY;
TPAaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS, aHAJIN3a M OLICHKH C
MO3UIUI  DKOJIIOTUYECKOW OE30MacCHOCTH TOCHEICTBUH OBITOBOM ¥  TIPOU3BOICTBECHHOMN



ACATCIIbHOCTH YCJIOBCKaA, CBSI3aHHOU C XHWMHYECKUM MNpOU3BOACTBOM, HCIIOJIB30BAHUCM U
nepepadoTKOMN BEIIECTB;

yrIIyOJieHHE MPECTaBICHUN O HAyYHBIX METO/axX MO3HaHMs, HEOOXOIUMBIX Ui MPUOOPETEHHS
YMEHUH OpPHEHTHUPOBAThCS B MUPE BEHIECTB W OOBSICHEHUS XUMHUYECKHUX SIBJICHUH, WMEIOIINX
MECTO B IPUPOJIE, B PAKTUYECKOMN AEATEIBHOCTH U MOBCEIAHEBHOMN KU3HMU.

B nmnnane peanu3anuu NEpBOOYEPENHBIX BOCIMUTATENBHBIX W PAa3BHBAIOIIUX (QYHKIUI
LIEJIOCTHOM CHCTEMBI CpeJHEro oOIIero oOpa3oBaHUs NMPH U3YYEHHH INpenMeTa «XUMHUsS» Ha
yrIIyONnEHHOM YPOBHE 0CO0YIO aKTyaJIbHOCTh MPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTU SIBICHUU TPUPOIBI, YBAKECHHS K TMPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUECKUX M MPHUKIIAJTHBIX HCCICIOBAHUN B XUMHHU, (POpMUpOBaHUE
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO M TIO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI OOIIIEYEIOBEYECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX WMHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcsi, (OpPMUPOBAHHWE y HHUX CO3HATEIILHOTO OTHOIICHHUS K CamMo0Opa3oBaHUIO U
HEIMPEPHIBHOMY OOPa30BaHHIO KAaK YCIOBHIO YCIEIIHONW MPO(ecCHOHATBHONW W OOIIEeCTBEHHOU
NESTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MOTPEOHOCTH B 30POBOM
o0pase KU3HH;

(dbopMUpOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IIPUPOIOTIONB30BAHUS, PA3BUTHE SKOJIOTHIECKON
KYJIBTYPBI, IPHOOPETEHHE OIBITa OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUIECKOM e TETLHOCTH.

OO1iee 4mMCIIO YacoB, MPEAYCMOTPEHHBIX JUIsl M3YYEHUS XHMHUU Ha YIIIyOJ€HHOM YPOBHE
cpennero obmero obOpaszoBanus, coctaBiseT 204 dacoB: B 10 kimacce — 102 gaca (3 4gaca B
Heznento), B 11 kmacce — 102 gaca (3 yaca B Hef1eli0).



COJEP)KAHUE OBYYEHUA

10 KUIACC
OPTAHNYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMMH.

[IpenmMer w 3HaueHWE OPraHWYECKOH XUMHHM, TPEACTABICHHE O MHOT000pazuu
OPraHUYEeCKUX COCIUHECHUM.

DNEeKTPOHHOE CTPOEHHME aTroMa YIJIepoJa: OCHOBHOE W BO30YXKAEHHOE COCTOSHHUSL.
BaneHTHBIE BO3MOXHOCTH aTOMa yriaepoja. XMMHUUYECKasl CBSA3b B OPraHUYECKUX COCIMHEHUSX.
Tunbl TuOpUAM3aMKA aTOMHBIX OpOUTaiei yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBaJICHTHOM
cBsi3U (OOMEHHBINA U JOHOPHO-AKIENITOPHBIN). THIBI MepeKpbIBaHUA aTOMHBIX OopOuTaneil, 6- u
n-cBsi3u. OnuHapHas, JBOWHAsS M TpouHas cBsi3b. CrmocoObl pa3phiBa CBA3EH B MOJIEKyJax
oprannyeckux BemiecTs. [loHsATHE 0 CBOOOAHOM pagukaie, Hykieodue u daeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. DbytiepoBa u coBpeMEHHbIE
IIPEJICTABIEHUS] O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOEHHUS OPTraHUYECKUX COEAMHEHU.
MonekynspHeie U cTpyKTypHble (opmynbl. CTpykTypHble (OpMYsbl pa3lWyYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. W3omepus. Buuabl wu3omepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JJIEKTPOHHBIE J(PQPEeKTsl B MOJEKyJIaX OPraHMYECKUX COEAMHEHHH
(MHIIyKTUBHBIA U ME30MEPHBIN 3P PEeKThI).

[IpencraBnenue o kaccupuKauu opraHUIecKrx BemecTB. [lonsaTHe 0 QyHKIIMOHATBHON
rpynme. 'omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKIATypa OPraHUYECKUX
coequnenuit (IUPAC) u TpuBuaibHble Ha3BaHHSI OTJCIIBHBIX MPEICTABUTEIICH.

OcobenHoct W kimaccuukanus — OpraHMYeckux — peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XHUMUH.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHUalaMd Ha MX OCHOBE, ONBITHI IO MPEBPAIICHUIO
OpPraHMYeCKHUX BEIIECTB IpU HarpeBaHuu (IJIaBieHHe, OOyIJIIMBaHWE W  TOPEHUE),
KOHCTPYMPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

YraeBogopoabl.

Ankansl. 'oMoloru4eckuid psi aakaHoB, oOmias ¢hopMmysa, HOMEHKJIATypa W M30MEpHs.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKaHOB, SP>-THOPMAM3AIMS ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. OuU3nueckue CBOMCTBA aJTKaHOB.

XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, N30MEpHU3alH, IETUAPUPOBAHNS,
UUKJIA3aUY, @UPOJM3a, KpekuHra, ropeHus. llpencraBieHne o0 MeXaHH3ME peakIHl
PaAMKaIbHOIO 3aMEIIECHHUS.

Haxoxnenne B npupozae. CriocoObl Moy4eHHs U MPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mas GpopMyina, HOMEHKIAaTypa U u3zoMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, IHUKIOOyTaH) W OOBIYHBIX (IMKJIOIICHTAH,
IIUKJIOT€KCaH ) HUKI0aIKaHOB. CriocoObl MOMyYeHHs U PUMEHEHHUE IUKIIO0ATKAHOB.

Anxkensl. ['oMonoruueckuil psi ankeHoB, o0mmas Gopmya, HOMEHKIATypa. DJIEeKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONIEKYd aJKEHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneii
yriaepoja, - u n-cBsizu. CTpyKTypHas U reomeTpudeckas (1uc-tpaHc-) nzomepus. Ouznueckue
CBOWCTBA aJKEHOB. XMMHMUYECKHE CBOMCTBA: PEAKUHMM MPHUCOCAUHEHUS, 3aMEIICHHS B O-
MIOJIOXKEHUE TIPU JABOWHOW CBSA3H, NONMMEpHU3auuu U OkucieHud. lIpaBuino MapkoBHUKOBA.
KadecTBenHbIe peakiny Ha TBOWHYIO CBsI3b. CTIIOCOOBI MTOTYUYEHUS U IPUMEHEHNE aJTKEHOB.



Anxanuensl.  Knmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHMX  CBOMCTB
CONpsKEHHBIX IueHOB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus cOnpspKEHHBIX IUEHOB.
CrniocoOblI oTy4eHus U NpUMEHEHHUE aJIKa/IieHOB.

Ankunbl. ['oMOIOTHYECKU psAZl aTKKMHOB, 001Ias ¢popMmyrna, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN AJKWHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA AIKWHOB. XHMMHYECKHE CBOWCTBA: PEaKIUU
MPUCOEANHEHUS, AUMEPU3alUU U TpUMepU3alnu, okucieHus. KucioTHble cBONWCTBA aIKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KaueCTBEHHBIC PEaKIMU Ha TPOUHYIO CBs3b. CHOCOOBI
MOJIYYeHUS! U TPUMEHEHUE aIKUHOB.

Apomaruyeckue yriaeBoaopoas! (apeHsl). 'oMomornyeckuii psii apeHoB, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH301a.
®dusnyeckue CBOMCTBA apeHOB. XHWMHYECKHE CBOWCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMeIIeHus B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOJHOM paIHKalle, PEaKIMHU MPUCOCAMHEHUS,
OKHCIIeHHE ToMoJioroB Oensomna. IlpeacraBieHne 06 OpUEHTHPYIOIIEM IEHCTBUM 3aMECTHTENCH
B OCH30JIbHOM KOJIbIIE Ha IMPUMEPE AJKUIbHBIX pauKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepuzanus  crupona. CrnocoObl  TMONyYeHHS ©  TIPUMEHEHHE  apOMaTHYEeCKHX
YIJI€BOIOPOIOB.

[Tpuponusrii ra3. [lomyrasie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIH
yroidb U TPOAYKTHI €ro mepepadboTku. CrocoObl mepepadoTKu HEPTH: TMEepPEeroHkKa, KPEeKUHT
(TepMHUYECKHA, KaTaIUTUYECKUi), pupopmMuHnr, nuponus. [IpoaykTel nepepabotku HedTH, MX
MPUMEHEHHE B TPOMBINIIICHHOCTH H B OBITY.

['eneTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiuu 3amernieHus
rajoreHa Ha THUJPOKCOTPYIIY, HUTPOTPYIY, IUAHOTPyMMy, aMuHorpynmy. [lelictBue Ha
rajoreHNpPOU3BOIHBIE BOJHOIO W CIOHMPTOBOIO  pacTBopa IIENOYM. Bzaumoperncrue
JTUTaJIOTEHAIKAHOB C MarHueM M LIMHKOM. [loHATHE O MEeTalyIoOpraHM4YeCKUX COEIUHEHUSIX.
Hcnonp30BaHne TalOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUI: H3y4yeHue
(GU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (pPacTBOPUMOCTH),  KAuE€CTBEHHBIX  pEaKIUui
YTJIEBOJOPOJOB PAa3IUYHBIX KJIaccoB (oOeciBeunBaHUE OPOMHOW WIJIM MOJHOW BOJBI, PacCTBOpPA
nepMaHraHaTa Kajius, B3aMMOJCHCTBUE aleTUIEHA C aMMMAYHBIM pPacTBOPOM OKCHJA
cepebpa(l)), xauecTBeHHOE OOHapyX)eHHE YTiepoJa M BOJIOPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyYeHUE STWJIEHA U HM3y4YEHHE €ro CBOICTB, O3HaKoMmileHHe ¢ KoJutekiusmu «Hedtbs» u
«Yromp», ¢ oOpa3namMu IUIaCTMAcC, Kay4yyKOB U PE3UHBbI, MOJEIHUPOBAHUE MOJEKYI
YIIIEBOJOPOAOB U TaJOTEHIIPOU3BOJHBIX YITIEBOJLOPOOB.

Kucaopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenbHble omHOATOMHBIE CcHUPTh. CTpoeHHEe MOJeKyl (Ha MpUMEpEe METaHoJa U
stanona). ['omonornueckuii psia, odmas ¢popmyna, H30MepHs, HOMEHKIATypa U KiacCu(pUKaIus.
@u3nyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBS3U MEXAY
MOJIEKYJIaMH ~ CIHUPTOB. XHMMHYECKHME CBOMCTBA: pEaKIMU 3aMEIlICHHs, JerupaTaiui,
OKHCJICHHUS, B3aUMO/JICHICTBUE C OPraHMYECKUMHU U HEOpraHM4eCKUMH KucioTamu. KauectBenHas
peakuus Ha OJHOaTOMHbIe cUPTHL. [leficTBHe 3TaHOJa M METaHOJia Ha OPraHU3M 4eJOBeKa.
CriocoObI nostyueHust 1 IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMmepust. OcOOEHHOCTH (PU3NUECKUX U XUMUUYCCKUX
CBONCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWJIEHIVIMKONb W INIHLIEpUH. PU3NYECKUE U XHUMUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMHU U HEOPraHU4YECKUMH
KHMCJIOTaMH, KaueCTBEHHAsl pEaKIUsi Ha MHOTOaTOMHbIe cnupThl. [IpencraBienne o MexaHusMe
peakuuii HykineopuapHOTO 3amernienus. [leificTBue Ha opranu3m denoBeka. CriocoObl MOTydeHUS
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aHMHOE BIUSHUE TMAPOKCOTPYIIBI M OEH30JIBHOTO sipa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MoMydeHHs W NpUMEeHeHue (QeHona.
®denonpopManbaeTUAHAS CMOJIA.

KapOoHuibHble COEIMHEHUST — albJerujbl M KETOHBL. OJEKTPOHHOE CTPOCHHE
KapOOHWJIbHON Tpymmbl. ['oMonoruueckue psapl ajabAETHAOB U KETOHOB, o0mias ¢dopmyia,
n30MepUsi M HOMEHKJIarypa. DHU3WUYeCKHME CBOWCTBA AJBJAECTHUIOB M KETOHOB. XHMHYECKHUE
CBOMCTBA albJETUIOB U KETOHOB: peakuuu mnpucoequHeHus. OKHUCIIEHNE albAETUOB,
KayeCTBEHHbIE peakluHu Ha anpiaeruipl. CrocoObl MOyuyeHUss M NMpPUMEHEHHE ajbJETUIOB U
KETOHOB.

OmHOOCHOBHBIE TpeaelibHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHknarypa. Pusnyeckue CBOHCTBA OJHOOCHOBHBIX
npeleinbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBsS3M MeXAy MOJIEKYlIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peaklus 3TepUPHUKAIUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOIAHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. IloHsTHE
0 TIPOU3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOWCTB HEIPEAETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHONEBAA, JUHONEHO8ds KHUCIOTHL. CrocoOsl
NOJIyYEeHHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 2¢upsl. ['oMonorudeckuii psia, odmas dhopmysa, U3oMepus 1 HOMEHKJIATypa.
Du3nYeCKue 1 XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOM Cperie.

XKupsl. Ctpoenue, Gpusnyeckue U XUMHUECKHE CBOMCTBA JKUPOB: THAPOJIHM3 B KUCIOH U
men04Hol cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKALINX OCTATKU HETIPEIeNbHbIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MBpBUTA KaK COJTM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmast xapakrtepucTuka yrieBonoB. Kiaccudukanus yriaeBogoB (MOHO-, AH- U
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (PyKTO3a, TajakTo3a, pubo3a, Ae30KkcupuOo3a.
du3nyeckue CBOMCTBA M HaxoxkiAeHuWe B mpupone. PoTocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3Bl: PEAKLIMU C Y4YacTUEM CHOUPTOBBIX MW ANBJETMAHONW TpyMNN, CHOUPTOBOE U
MOJIOYHOKHCIOe OpoxkeHue. IIpuMeHeHHe TIIIOKO3bl, €€ 3HAueHHE B JKU3HEICSITEIHHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajgpTO3a U JakKro3a. BoccraHaBmuparomue u
HEBOCCTaHAaBIIMBAaONIME aucaxapuabl. ['maponn3 aucaxapuaoB. HaxoxneHuwe B mnpupone U
npuMmeHenue. [lomucaxapunapl: Kpaxmai, INIMKOTeH M 1emnonos3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeJutoyio3pl. Pdu3nueckue CBOMCTBA Kpaxmajga M LEJUII0JIO03BI.
XHUMHUYECKUE CBOMCTBA Kpaxmalla: TMAPOJIA3, Ka4eCTBEHHAs pEaKkUus C HOAOM. XUMUYECKHE
CBOICTBa 1EJITIOI03bI: THAPOIIN3, OTydeHHE YPUPOB 11eUTI0103bl. [loHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).



DKCrepuMEHTAIbHBIE METOJbl M3YUEHUS! BELIECTB U HMX IMPEBpAlllEeHUI: pacTBOPUMOCTH
pa3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJIEUCTBUE 3TAHOJA C HATPUEM, OKHUCJICHHE 3TUIIOBOTO
CIIUPTa B AJNBJETHUJ HAa PACKAIEHHOM MENHOM NPOBOJIOKE, OKHCIEHHE STHUIIOBOrO CIUpPTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), KAUECTBEHHbIE pEaKlUy Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuom menu(ll), xummuueckne cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE
pactBopa TioK03bl ¢ ruapokcunoM Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOAOM, pEIICHUE
SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U peHonb, «KapOoHoBbIe KUCIOTHI. CI0KHBIE
3(upbI».

A3oTcoaepikaiiue OpraHuvdecKne coeJMHeHHusI.

AMUHBI — OpraHU4YecKWe TMPOW3BOAHBIE ammuaka. Kriaccudukamus aMUHOB:
anudaruyecKkue U apoMaTHUeCcKue; MepBUYHbIC, BTOPHUUHbIE U TpeTUuyHble. CTpOEHUE MOJIEKYIL,
obmas ¢gopMyna, u3oMepusi, HOMEHKIATypa U (U3HUYECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIC CBOWCTBA, aIKMJIMPOBAaHWE, B3aMMOJCHCTBHE MEPBHYHBIX
aMHUHOB C a30TUCTOM KUCIOTONU. COJU aNKUIaMMOHHUSL.

AHUWINH — IpEeACTAaBUTENIb AMUHOB apoMaTudeckoro pana. Ctpoenue anwinHa. B3aumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XHMUYECKUX CBOWCTB aHUIJIMHA.
KauecTBennnie peaknmu Ha aHuiauH. CrocoObl TMONyY4EHUS W TMPUMEHEHHE aln(aTudecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOESH3071a.

Amunokuciotrel. Homenknatypa u  wusoMepus. OTaenbHbIE TPEACTABUTENH  O-
AMUHOKMCIIOT: TJIMUWH, alaHuH. DHU3ndecKkrne CBOMCTBA aMUHOKHUCIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCIIOT KakK aM(OTEpHBIX OPraHUYECKUX COCAMHECHHA, peakius IOJUKOHICHCAIINH,
o0Opa3oBaHNe MENTUAHON CBs3U. buonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U THAPOIIU3
NEeNTHIOB.

benkun kak npupognbie nonumepsl. [lepBuyHasi, BTOpUYHAsh U TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OEIIKOB: THUIPOJIM3, NEHATypalus, KaUeCTBCHHbBIC PEaKIMU Ha
OeInKH.

DKCrepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HUX MPEBpallleHUI: pPacTBOpEHUE
0enKkoB B BOJie, JeHATypalus OEIKOB MU HarpeBaHUM, IIBETHbIC PEaKIMU Ha OENKH, pelleHue
HKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOJEpKallMe OPraHUYeCKHE COCIUHEHUS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokomosiekyasipHbIe cOeJUHEHUS.

OcCHOBHbBIE TIOHSITUSI XUMHUHU BBICOKOMOJEKYJSPHBIX COEIWHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpU3ALUU, CpPeAHsss MoJieKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJIMMEPU3ALIUS U MOJTUKOHIEHCAIIUS.

[Tonmumepubie MaTepuabl. [Tnactmaccel (Monu3TUIIEH, MOJIUIIPOITUIICH,
MOJIMBUHUJIXJIOPUI, MOJIUCTHPOIL, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKapOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacTuka.

DnacToMephl: HATypalbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaJIHEeHOBBIH,
XJIOPOTIPEHOBBIHN, N30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosokHna: HaTypanbHbBIE (XJIOMOK, MEPCTh, METK), UICKYCCTBEHHBIE (BHCKO3a, alle€TaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Monmumepsl  cmenmuanbHOTO  Ha3Ha4YeHHWS  (TEQUIOH, KeBIap, AIIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3aaracéMbpie MOJMMEPHI).



DKCrepuMEHTAIbHBIE METO/Ibl M3YYEHHs BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
o0pa3llaMyd TMPHUPOJTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKoB, pEIICHHE
HKCIEPUMEHTAIBHBIX 337134 110 TeMe «Pacrno3HaBaHue MIacTMacc U BOJIOKOH».

PacuérHble 3agayn.

Haxoxnenrne MoiekyasspHOi popMysIbl OPraHUuYecKOro COeTUHEHHS M0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, HAXOXKICHHUE MOJIEKYJSPHOH (HOpMysBl OpraHUYecKOro
coenHeHus: Mo Macce (00BEMY) MPOIYKTOB CropaHus, IO KOJMYECTBY BellecTBa (Macce,
00BbEMY) TTPOJIYKTOB PEAKIIMH U/WUIH UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XUMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIyYEHHS,
OIIpeCNICHUE 10JIM BBIXOJA MPOIYKTa PEAKIIUUA OT TEOPETUYECKH BO3MOYKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanust MexXnpeaMETHBIX CBSA3EH MPU M3YYEHUH OopraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YEepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSITHIA, TPUHATHIX B OTJIEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHs,
3aKOH, aHAJINW3, CHUHTE3, Kiaccu(uKauus, HaOIIOJeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuka: marepus, aTroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIUYHHBI,
€MHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHusM, sKocucTteMa, omocdepa, MeTaboOIM3M, HACIIEICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUS, OpokeHUe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIIEBOIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTUIHUBO.

TexHonorus: muIIeBble MPOTYKThI, OCHOBBI PAIMOHATILHOTO MUTAHUS, MOIOIIIME CPE/ICTBRA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernuyeckne 0OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHue 3IEeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIa. DHEPreTHYECKHE YpPOBHU H TMOIYPOBHU. ATOMHBIC
opourtanmu. Kimaccupukaruss XUMHYECKHX 3JIEMEHTOB (S-, pP-, d-, f-amementsr). Pactpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOHTANsIM. DJIEKTPOHHbIE KOH(UTypali aTOMOB 3JEMEHTOB
MEPBOrO—4eTBEPTOrO IMEPUOIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, SJICKTPOHHBIC
KOH(UTYpAIH HOHOB. DIEKTPOOTPULIATEITHHOCTb.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMuueckux osnemento /JI.U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa H [lepuoanyueckoil CHUCTEMBbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpUel CTpOEHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XUMHUYECKHX JJIEMEHTOB W O00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB MO TPYyMIaM M
nepuoaaM. 3HaueHue nepruoandeckoro 3akona /.M. Menpaeneena.

Xumuueckasi CBs3b. BUIBI XMMUYECKON CBSI3M: KOBAJICHTHAsl, NOHHAs, METAJJINYECKas.
Mexanu3mbl 00pa30BaHUs KOBAJCHTHOM CBSA3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrus
U JnvHa cBsa3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACKIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBsi3u. BogopoaHas cBsizb. MeXKMOJEKYIIpHbIE B3AUMOACHCTBHUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTenb, JHMraHAbl. 3HAuYe€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XHUMUHU.

BemectBa MOJIEKYNISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHHUs. THIBI KPUCTAUIMUYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[TonsiTne o nucnepcHbIX cucteMax. MctuHHbIEe pacTBOpHIL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIIEHTPAIMU PACTBOPOB: MaccoBas JOJis BEIIECTBA B
pacTtBope, MoOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMOCTh. Kpucrtammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeUIeCTB. |pUBUANbHBIE HA3BAHUSA
OT/IENIbHBIX MPEJCTABUTENIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4eCKUX peakiiii B HEOPraHUYEeCKOM U OpraHnYecKOi XUMUH. 3aKOH
COXpPAHEHHsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. TenaoBbie 3PpPeKTh XUMHUUECKUX peakiuil. TepMoXxuMuueckue ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peakluu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. 'oMoreHHbIC
U TreTeporeHHbie peakunu. Katanus u karaau3aTtopsl.

O6parumbie W HeoOpaTUMbIE peakiuu. XHUMHYEeckoe paBHoBecue. KoHcraHTa
XUMHYECKOro paBHOBecHs. (DaKTOphI, BIMSAIOIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHS:
TEeMIlepaTypa, NaBJIEHUE M KOHILIEHTPAllMK BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[TaTense.

OnektponauTtnueckas auccouuanus. CuipHble U ciabble  eKTposuThl. CTeneHb
nucconnanuu. Cpena BOAHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (PH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIHUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIEHUsA. BakHeWlne OKHCIUTENN U
BOCCTaHOBUTENU. MeTOJ| 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIaBOB BELIECTB.

OKCIEpUMEHTAIbHbIE METOAbl HM3Y4YEHHsS BEIIECTB M WX MPEBpALICHUN: pa3IokKeHUE
MEepPOKCUJa BOJOPOJA B MPHUCYTCTBUM KaTalM3aToOpa, MOJEIU KPUCTAUIMUECKUX PEMIETOK,
pOBEJCHNE peakuuii HOHHOTO OOMEHa, OIpeAeleHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHAUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme XuUMUYeCKHX 3iaeMmeHToB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HEeMeTaJuIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopon. Ilonyuenue, ¢puznyeckue M XUMHUYECKHUE CBOWCTBA: pEaKIHH C METAIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOMIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MoiaydeHus, GU3NYecKue U XUMHUYECKHe
cBoiicTBa. ['asoreHoBogOpoabl. BakHelme KUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [I[puMeHeHne rajJoreHoB U
UX COCOUHEHUHN.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJYYEHHS] KUCIOPOA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W TNPUMEHEHHE Kuciaopoga U o030Ha. Okcuabl U
MIEPOKCHUJIBI.

Cepa. Haxoxxnenume B mpupoje, CIOcoObl TMOMy4eHHs, (PU3MUEeCKHe U XUMHYECKHE
cBorictBa. CepoBonmopon, cynbbuasl. Oxkcua cepsi(1V), oxcun cepoui(VI). Ceprucras u cepHas
KUCTOTHI U uX coiau. OCOOCHHOCTHM CBOMCTB CEpHON KHCIOTHL. llpuMeHeHue ceppl U eé
COEMHEHUM.

A3zor. Haxoxknenue B mpupone, CHOCOObI MOIy4YEHHS, (PU3NYECKHE H XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcHuabl a30Ta. A30THCTass M a30THAasg KUCIOTHI U HUX COJIH.
OCOoOeHHOCTH CBOMCTB a30THOM KHUCJIOTHL [IprMeHeHHe a30Ta M €ro COeJUHEHUH. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MOMydeHHUs, (DU3NYECKUE W XHUMHYECCKHE
cBorictBa. Dochuaer u dochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIH.
[Ipumenenue dpocdopa u ero coequnenuit. Dochopusie ynodpeHus.

Yrinepon, HaxoxIeHue B Tpupone. AimorponHble Mogupukanuu. Duzndeckue u
XUMHYECKHE CBOWCTBAa MPOCTHIX BeIIeCTB, 00Opa3oBaHHBIX yriepomoMm. Oxcua yriaepoma(ll),
okcun yriepoaa(lV), yrompHas kuciaora U e€ coid. AKTHBUPOBAHHBIA YTOJb, aacoOpOIHs.
Oymiepensl, rpadeH, yriaepoaHsle HaHOTpYOku. I[IpuMeHeHHe TMPOCTHIX  BEIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHCHHIA.

Kpemunii. Haxoxnenue B mpupoje, cocoObl MONydeHUs, (PU3MUECKHE U XUMHYECKHE
cBorictBa. Okcua kpemuusi(1V), kpemMHMEBasE KUCIOTA, CUIMKATHI. [[puMEeHEHNE KPEMHUS U €ro
coenuHeHuit. CTEKII0, €ro MojJy4eHue, BUJIbI CTEKJIA.

[onoxxenne metamioB B [lepuoauueckoii cucTeMe XUMUYECKUX 37eMeHTOB. OCOOCHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000I0YeK aTOMOB MeTaiioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Tpumenenue MeTaisioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHA P HampspDKeHWid  MeTaiwioB. OOmme CcrnocoObl  MONydYeHUs
METAIIJIOB: TUAPOMETAIUTYPTHUS, TUPOMETAILTYPT U, MJIeKTpoMeTautyprusi. [loHsaTre o Koppo3uu
MeTal10B. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapaktepuctuka metawioB |A-rpynmer [lepuoandeckoil cHCTEMBI XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: noiaydyenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrtepuctuka metaioB |IA-rpynmer [leprogmdeckoil cucTeMbl XMMHUYECKUX
9JIEMEHTOB. MarHuii W KaJblHi: TMoJdydeHue, (PU3nUecKue U XUMHYECKHE CBOWCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coeNuHeHUH. JKECTKOCTh BOMIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUER: TIONTydeHue, (U3NYECKUe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHHSI,
TUAPOKCOKOMILIEKCHI aJTFOMUHUS.

OOmast xapakTepuCTHKa MeTalioB MoOo4HbIX mnoarpynmn (b-rpymm) Ilepuonnyeckoit
CUCTEMBI XUMHUYECKUX JICMEHTOB.

®u3nyYecKnue U XMMHUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUIbl U TUIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaTsl, UX OKHCIUTEIHHBIC CBOWMCTBA.
[TonydeHnue u mpuMeHEHUE XpoMa.

®usnueckue M XHMMHMYECKME CBOMCTBA MapraHiia M €ro COCIUHEHMH. Baxunenmmue
coenuaenust Mmapraana(ll), mapranma(lV), mapranna(V1) u mapranna(VII). [lepmanranat kamus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.



Du3nyecKue U XUMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHn. OKCUIbI, TUAPOKCUIBI U
comu xkene3a(ll) u xxeneza(lll). [Tonyuenue u mpuMeHEHNE Kene3a U €ro CIIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeluHeHui. [lonydenre u npuMeHeHue
MeOU U €€ COeIUHECHUH.

[{uHK: monyyeHue, GU3NIECKre U XUMHUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCUJIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHne IIuHKa U ero COeAMHEHUH.

OKCIEpUMEHTaIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX TMPEBpalllCHUIl: H3y4yeHue
00pasIoB HEMETa/uIoB, TOpeHue cephl, (ocdopa, xkemesa, MarHus B KHUCIOPOJE, M3ydEHHUE
KOJUIeKIMH «MeTalibl M CIIaBbl», B3aWMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOW (BO3MOMKHO HCIIOJIb30BAaHHUE BHJIEOMATEPHUAIIOB), B3aUMOJICUCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMu KUCJIOT U IIeJIoueld, KaYeCTBEHHbIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI,
KAaTHOH BOJIOPOJA U KaTHOHBI METAJIJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT M LIEJIOYEH, pEelIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4d M0 TeMaM «l ajJoreHsD»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUSD», «MeTallIbl TIaBHBIX MOATPYII»,
«Mertamibl MOOOYHBIX TOATPYIIID.

XuMHS U )KU3Hb.

Ponb xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA delloBeuecTBa. [loHATHE 0 HayuyHBIX
METO/JaX I[O3HAaHMS M METOJOJIOTMM HAay4yHOro wuccieioBaHus. HayuHble NOpUHIUIBI
OpTraHU3aINN XUMHUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYCHUS BayKHEHTIIHX
BElIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIoCcoObI MOJTYYEHHUsS] METANIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXaroIlel cpelbl U
ero nocneacTBus. Poib xuMuun B o0ecriedeHnu 3HepreTuYeckoil 6e30MacHOCTH.

XuMHs U 300poBbe 4YenoBeka. JlekapcTBeHHbIE cpencrsa. IlpaBuia uCHoONb30BaHUsA
JIEKApCTBEHHBIX IIpenaparoB. Poib XWMHUM B pa3BUTUN MEIULIMHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe 100aBKU. Poib Xxumun B obecreueHun
NUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. bertoBas xumwus. [IpaBmiia 6e3omacHOro
UCIIOJIb30BaHUs MIPETapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMUs B CENbCKOM X03siiicTBe. OpraHnuecKre U MUHEPATbHBIC YIOOPCHHSL.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJO, Kepamuka. MaTepuaibl
JUIs DJIEKTpOHUKH. HaHoTexHOMOrNN.

PacuérHrle 3agayn.

Pacuérpl: Macchl BemiecTBa WM 0O0BEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET NPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEeaklWH, €CId OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNEéHHOM MacCOBOM JIOJIEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISIPHOU
KOHIIGHTpAllMM BEILECTBA B PAcTBOpPE, MOJIM BbIXOJa MPOJYKTAa PEaKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 kiacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHATHUM, IPUHATHIX B OTACIBbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO0Impe ecTeCTBEHHO-HAYyYHBbIC TOHSATHS: SBJICHHWE, HAayYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TEepUOAUYHOCTh, HaONIOJICHUe, W3MEpEHUE,
3KCHepI/IMeHT, MOACIIb, MOI[GJII/IpOBaHI/Ie.

®dusnka: Marepusi, MUKPOMHpP, MAKpPOMHpP, aTOM, JJIEKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOITBI, PaJMOAKTHBHOCTH, MOJICKYJIA, YHEPreTHYCCKHH YPOBEHbB, BEIECCTBO, TEIO, OOBEM,
arperaTHoe COCTOAHHUEC BCIICCTBA, I/I,Z[GaJIBHblﬁ ras, (1)I/I3I/I‘IGCKI/IG BCINMYHHBI, CAHUHUIIBI
U3MEPEHUS, CKOPOCTh, YJHEPTHUSI, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIM3M, MakKpo- U
MHUKPOIJIEMCHTBI, OCJIKH, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoNOTHs: XUMUYECKasl MPOMBIIIICHHOCTh, METAJLTYPTHUs, CTPOUTEIbHBIC MaTEPHAIIBI,
CCJIbCKOXO3SHUCTBEHHOE TPOW3BOJICTBO, IHUINEBAas IMPOMBIIIICHHOCTh, (hapMaleBTHYSCKas
HpOMBII.HJ'IGHHOCTI:, HpOI/IBBOI[CTBO KOCMECTHUYECCKUX HpenapaTOB, HpOI/ISBO,Z[CTBO
KOHCprKLII/IOHHBIX MaTepI/IaJIOB, 3J'I€KTpOHHa}I HpOMBII.HJ'IGHHOCTI:, HaAHOTCXHOJIOTHUHU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B coorBercTBUHN C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJICTYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIOIIUMHUCS POCCUUCKOM TpaskIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpAa3BUTHUIO, CaMOCTOSITEIbHOCTH U CaMOOIPEIEICHUIO;
HaJU4Yhe MOTHBAllMM K  OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaroIMXCs
PYKOBOACTBOBATLCA HNPUHATBIMH B O6H_I€CTBG npaBuJIiaMld WU HOpPMaMHM MOBCIACHUSA; HAINYHC
IMpaBOCO3HAHUA, SKOJOTHYECKOHU KYJIbTYPbI; CHOCO6HOCTB CTaBUTH LCJINU U CTPOUTH KU3HCHHBIC
IUTaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON U TIPAKTHYECKOHN JMESTEIHHOCTH 00YyJaoIUXCsl B TIPOIECCE peaan3alun
00pa3oBaTeNbHON 1eATEeTHPHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITA [MO3HABATEIBHON U MPAKTHUECKOHN NEATEIbHOCTH 00ydJaloluXcsl B IPOIECCe peaan3alun
O6p&30BaT€JIBHOI>'I ACATCIBHOCTH, B TOM YUCJIC B YaCTH.

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPpEACTAaBJIICHHUA O COLUAIBHBIX HOPMAaX U IpaBUIAX MCKIIMYHOCTHBIX OTHOIIIEHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY M apryMEHThI IPYTHX
IIpY aHaJIU3€ Pa3IMYHBIX BUJOB YUEOHOH NesATETbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAUI0 OTE€YECTBEHHOU
XHMUU,;

YBaKCHHSI K TPOIIECCY TBOPUYECTBA B OOJIACTU TEOPHH W TPAKTHUYECKOTO MPHUIOKECHHS
XUMHUH, OCO3HaHUS TOTrO, YTO J@aHHbIE HAYKH €CTh pE3yJbTaT JINTEIbHBIX HaAOIIO/ICHUH,
KPOTOTJIMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

HHTCPCCa W IIO3HABATCJIBbHBIX MOTHBOB B TMOJYUCHUH H TMOCICAYIOIICM aHAJINU3C
UH(OPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM OTEUECTBEHHONW XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS,;

CHOCO6HOCTI/I OLCHUBATL CHUTyalluu, CBA3AHHBIC C XHUMHWYCCKUMHU ABJICHUSIMHU, U
INpUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOpPalbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJEHHE M IOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUi
HPaBCTBEHHBIX U IPABOBBIX HOPM U C Y4ETOM OCO3HAHUS IIOCIIECICTBUM ITIOCTYIIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;



coOroIeHHsT paBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYIOBOH JESATEIBHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX NEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3a7a4 COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIaccCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOASAM TPpYyJa U pe3ysibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYalbHOW TpPAaeKTOpPHH OOpa3oBaHMs,
Oynymeil mpodeccuu U peaan3alnuy cCOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH 1€IeCO00Pa3HOr0 OTHOMIEHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEMBL,;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATHh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPUHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I11eCTBEHHOM MPAKTUKH;

MOHWMAHUS CHENU(PUKA XMMUU Kak HayKH, OCO3HaHHA €€ poiau B (HOPMUPOBAHHH
PalMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHnu mpodIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW NMBHIIM3ALWU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUU HOBOM 0a3zbl MaTepuaIbHOMN
KYJIbTYpBI, B pEIICHUH II100abHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecrevYeHnn yCIOBHMA yCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KAXKIOTO WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS



aHaIM3a W OOBSCHEHUS SIBICHUH OKPYXKAIOUIETO MHUPAa M TPOUCXOISNIINX B HEM H3MEHEHHH,
yMEHUS Jie7aTh 000CHOBAHHbIEC 3aKII0UEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS ISl pelIeHns Ipo0iemM
B peaIbHBIX )KN3HEHHBIX CUTYAIHsAX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOM 1A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
aKTHBHOMY IIOJyYEHHIO HOBBIX 3HAaHWH 10 XHMHH B COOTBETCTBUM C JKH3HCHHBIMHU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
NeSITETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpeMeTHbIe pe3yiabTaThl OCBOCHHS MPOrpaMMbl [0 XMMHHU Ha YPOBHE CpPEIHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYArOIUXCS MEXIAUCIUILINHAPHBIC
(MeXMnpenMeTHbIE) OOLIEHAYYHbIE IOHATHUS, OTPAXKAIOLIUE LIEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crnienru(uKy METO/I0B NO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPIrus, SIBICHUE, MPOIECcC, CHCTeMa, HAyYHBIH (akT, MPUHLUI, THUIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHue);

YHUBEpCaJbHbIE  yueOHble  JAeHCTBUS  (TO3HABaTelIbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTHBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00y4Yaromuxcs;

CIOCOOHOCTh  OOYy4YaroIUXCA  HUCIOJNb30BaTh  OCBOEHHBIE  MEXKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpPCAIbHble ydyeOHble ACHCTBUS B I103HABaTEIbHOM H
COLIMAJIbHOM IIPAKTHKE.

MertamnpeMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCAJIbHBIMH y4EOHBIMU
NI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JE€HCTBHSMU.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe efiCTBUS

1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeAeNaTh LEeIN AeATeIbHOCTH, 3ajJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BaTh IIpHU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA: BbIACIATH
XapaKTepHble TpPU3HAKK TOHATHH W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME NOHATUS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB M XUMHUUECKUX PEAKIIN;

YCTaHAaBJIMBATb NPUYHNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pacCMaTpUBAEMBbIX SIBICHUSX, (HOPMYIUPOBATH
BbIBOJbI M 3aKJIIOUYCHU A,

IMPUMCHATH B MPOHCCCC MO3HAHUA HUCIOJIb3YCMbIC B XUMUU CHUMBOJIMYCCKUC (3HaKOBBI€)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,



XUMHYecKass (OpMynia, YpaBHEHHE XHMMHUYECKOH peakuuu — 1pU pPEelICHUH Y4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 33734, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3y4a€MBbIX BEILIECTB U XUMUYECKUX PEaKIUil.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

BJIAJCTh HABBIKAMHM CAMOCTOSITEILHOIO IIJIAHWPOBAHUS M TPOBEJIEHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OOOOLIEHHS U BBIBOJBl OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUSA, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKONM U MPOEKTHOM JesITeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B TO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIONMYJISIpHAs
JUTEepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcsl MHTepHera),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ T0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMaLnu, HeOOXOIUMOM [T BBIIOJIHEHHUS YI€OHBIX 331a4 ONPEeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPECTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYyTHUe);

UCMOJb30BaTh HAyYHBIH $A3BIK B KadecTBE CpEeACTBAa IpU pabdoTe € XUMHUYECKOH
nH(popMmaruend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAOJHOCTH.

KoMMyHuKaTHBHBIC YHHBepPcaJIbHble YUeOHbIe 1eHCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMOi TEMBbI B XOJI€ TUaIora U/Wiu JUCKYCCHUH,
BBICKA3bIBATh UICH, (bOpMy.HI/IpOBaTL CBOHU Hp@I[JIO)KeHI/I}I OTHOCHUTCJIIbHO BBIIIOJIHCHU A
MPEI0KEHHOM 3a/1auu;

BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTro MpoeKTa, M (OpMYyIUPOBaTH BHIBOJABI MO pe3yJbTaTaM IpPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBHUS:

CaMOCTOATENIFHO IIIAHUPOBATh M OCYIIECTBIATH CBOIO HO3HABATEIBbHYIO JEATEIHHOCTS,
onpenenss e€ eI W 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii arOpUTM JIEHCTBUN TpPU BBHIOJHEHUM YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIYyYE€HUS! HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYIIECTBIISATH CAMOKOHTPOJIb ICATEILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrPAaMMBI TI0 XMMHH Ha yrIyOJEHHOM ypOBHE Ha
YPOBHE CpEHEro OO0IIero oOpa3oBaHUs BKIIIOUYAIOT CHEIU(UUECKHE A YI4eOHOro mpenMera
«XUMUS» HayuyHbIE 3HAHUS, YMEHUS U CHOCOOBI NEHCTBHH 1O OCBOCHMIO, MHTEPIPETAMH U
HpeO6paSOBaHI/IIO 3HaHI/II>'I, BUbI ACATCIIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA U IIPUMCHCHUIO
3HAaHUM B Pa3JIMYHBIX YYEOHBIX CUTYyaIUsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XMMHEH. B mporpamMmme mo XUMHH NPEIMETHBIC PE3YJIbTaThl MPEICTABICHBI 10
roaM U3y4YCHUA.

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHHHM OPraHMYECKOW XUMHH B
CHCTEME E€CTECTBEHHBIX HAyK U €€ poJiH B 00ECIeueHHH YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA B
peltieHny mpodIeM SKOJIOTHUECKOM, YHEPreTHUECKON W MHUIEBOW OE30MacHOCTH, B PAa3BUTUHU
MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpHalOB, HOBBIX MCTOYHHUKOB HHEPrHH, B OOECHeUEeHUU
PalMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OOIIEH KYIbTYpHI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOUICHHS K CBOEMY 3/0pOBBI0 H
MIPUPOJHOM Cpelie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiye
NOHATHS — XUMHYECKHIl JJIEMEHT, aToM, SIpO M 3JEKTPOHHAs 00ojoYka atoma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX
opbutanel, MOH, MOJIEKYJla, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCICHHS,
XUMHUYECKasl CBs3b, MOJIb, MOJIIpHAs Macca, MOJISIpHBIM O0O0BEM, YIIEpOAHBIH CKeJeT,
GyHKIMOHATBHAS TPYIA, PaaWKajl, CTPYKTypHBbIC (HOpMyInbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJIETHBIE), M30MEpUSl CTPYKTYpPHAass M IPOCTPAHCTBEHHAs (reOMETpUYEcKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpXkKallue
OpraHUYECKHUE COCIUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COCIMHCHUS; TCOPUH, 3aKOHBI (mepuomumdeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byriepoBa, 3aKkoH COXpaHEHMs MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPIUU TMPH XUMHUYECKHX PpEaKUUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAIlUe B OCHOBE MOHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHX SBJICHHM; TMpEeACTaBICHUS O MeXaHH3Max
XUMHUYECKHX pEaKkIHid, TEepPMOJWHAMHUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aWUMHOM BJIHMSHHUM aTOMOB U TPYIII aTOMOB B MOJIeKyJaX (MHAYKTUBHBIA U
Me3oMepHbIi dddexTrr, opueHTanThl | u Il pona); dakrosornyeckue CBEACHHS O CBOWMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHUYECKOW JESATENbHOCTH YeJOBEKa, OOIIMX HAy4YHbIX NPUHIHUIAX XUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MTPOU3BOICTBA METAHOJIA, IEPepadOTKU HEPTH);

Cc(OPMHPOBAHHOCTh YMEHMM: BBISABIIATH XapaKTepHbIe IPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOIME MOHATHS IIPU ONMCAHUK COCTaBa, CTPOEHUS U
CBOWCTB OPraHUYECKUX COCUHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Il COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJIATh ~YPaBHEHUS XUMHUECKMX pEaKUMH M  pPacKpbIBaTh HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJICHUS  AJIEKTPOHHOIO
OanmaHca STHX peakUMH, peakuuid HOHHOro oOMeHa MYTEM COCTABIEHHMS HMX IHOJHBIX H
COKpAIlEHHBIX HOHHBIX YPaBHEHUH;

U3rOTABIMBATh MOJETH MOJIEKYJl OPraHMYeCKHWX BELIECTB I MIUTIOCTPAllMU  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTAHABIMBATH IPUHAJIC)KHOCTh U3YUEHHBIX OPraHUYECKUX
BEILIECTB 10 X COCTaBY M CTPOEHUIO K ONPEeIEHHOMY KIIAacCy/TpyIIe COeNHEHHUH, faBaTh UM
Ha3BaHUA 1o cucremarnyeckord HomeHkaarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BAaHUS
JUISL  OTAEIBHBIX IIPEICTaBUTENEH OpPraHUYECKUX BEILECTB (ITUJIEH, AalETWIEH, TOIYOJl,
[JIMLIEPUH, STWIECHIJIUKONIb, (QeHoN, (opManbaerui, aueTaabAeruj, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CTEapUHOBAas, OJICMHOBAs, MaJlbMUTUHOBAs KHUCIIOTHI, TJIUIMH,
JIaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUII, H30IIPEH, XJIOPOIPEH, CTUPOI U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONpEICNsATh BUI XHUMHYECKOM CBSI3M B OpPraHMYECKHX
COEIMHEHUsX (KOBAJICHTHAsl M MOHHAA CBS3b, G- U M-CBSI3b, BOAOPOAHAs CBA3b);

C(OPMHUPOBAHHOCTb YMEHHS INPUMEHATH IOJIOKEHHUSI TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. byriepoBa st 00bsiCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHMUS;

C(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEJCTaBUTENIEH Pa3IMUHBIX KJIACCOB OPIraHUYECKHUX BEILECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJHECHOB, AJIKMHOB, apOMAaTHYECKUX YIJIEBOIOPOAOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 AMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U TIOJIMCAXaPUIOB),
WIITIOCTPUPOBaTh TEHETUYECKYI0 CBA3b MEXAY HHUMHM YPABHEHUSMH COOTBETCTBYIOLIMX
XUMHUYECKHX PEaKUUi ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopMyI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPKIaTh Ha KOHKPETHBIX IpPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHM OT KPAaTHOCTU M THIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS @TOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MIepepabOTKH;

C()OPMHUPOBAHHOCTb BIIAJICHUS] CHCTEMOH 3HAaHUH O €CTECTBEHHO-HAYYHBIX METOAAx
NO3HAaHUS — HaOJIOAEHUU, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIIEPHUMEHTE (peaJbHOM H
MBICIICHHOM) M YMEHUSI IPUMEHSTh 3TH 3HAHUS;

C(OPMHPOBAHHOCTh ~ YMEHHUs IPHUMEHATh OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — AaHAlIW3 U CHHTE3, CPaBHEHHE, O00OOILEHHE, CHUCTEMaTH3alluio, BbISBICHHE
IPUYHUHHO-CJIEICTBEHHBIX CBSA3E€M — /11 U3yUEHUS CBOMCTB BELECTB M XUMUYECKUX PEAKLU;



c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMHU U
NpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Uii 0ojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHaIbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHUS IO
OpraHMYECKON XMMHUU IJi1 OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUI, UMEIOIUX €CTECTBEHHO-
Hay4qHYIO NIPUPOLY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUETHI MO XUMHUYECKHM (QopMmyliaM u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (PH3MUECKUX BENUYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XMMHUYECKOH (OpMYJIbl BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH M OLIEHUBATH C MO3UIMN
9KOJIOTHYECKON Oe30MacHOCTH MOCJIENCTBUS OBITOBOM W TNPOM3BOACTBEHHOH JEsTENbHOCTH
YyelloBeKa, CBSI3aHHOM ¢ mepepabOTKON BEIIECTB, HMCMHOJIb30BaTh IONTYUYCHHbIE 3HAHUS IS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUIAHUPOBATh M NMPOBOAUTH XUMUYECKUN
9KCIIEPUMEHT (ITOJIy4e€HUE U U3YUYEeHUE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M  KUCIOPOJCOJEPKAIMX OpraHUYeCKHX BEIIECTB,
pelieHre HKCHePUMEHTANIbHBIX 3a7ad [0 pAClO3HABAHMIO OpPraHMYECKHX BEIIECTB) C
coOyo/iIeHeM TpaBuwil  O€30MacHOro  oOpamieHust ¢  BelmecTBaMH M J1a0OpaTOpHBIM
obopynoBanueM, (HopMyIHpOBaTH I11€7b HMCCICNOBAHMS, TMPEJACTABIATH B Pa3IUYHON ¢dopme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOuroIaTh MpaBUiIa HKOJOTHYECKU IIeJIeCOO0Pa3HOTO MOBENEHHUS B OBITY U TPYIOBOM
NESTENIbHOCTH B IEJIIX COXPAaHEHUs CBOErO 3J0pPOBBS, OKPYXKAIOUIeH MPUPOAHON cpeabl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBHS Ha XHBBIC OPraHU3MbI ONpEAETIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIici nokazarens [T/1K;

aHAIM3UPOBATh  1€1€cOo00pa3HOCTh  NPUMEHEHHUS  OpraHMYecKHX  BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0NH3A;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBIH MOUCK XUMUYECKOM
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4Hasl JHUTepaTypa, CpelacTBa
mMaccoBoi uHGpopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaJIU3UPOBATh XHMHUYECKYIO
nH(popmaruio, mepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOMU
3aJa4ei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmass W HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJICTABICHHUI: O MaTepUAIILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBIICHUI MPHUPOIBI, O MECT€ W 3HAYEHUU XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00ECIeYeHUH YCTOMYMBOTO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
SHEPreTUYecKOM W TMUIIEeBOM 0e30MacHOCTH, B Pa3BUTHH MEIUIUHBL, CO3JAaHUM HOBBIX
MaTepHajoB,  HOBBIX  HCTOYHHUKOB  SHEPrUM, B  OOECIEYEHHU  PAIMOHAIBHOTO
IPUPOONOIB30BaHUA, B (POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U IMIPUPOIHON Ccpefie;

BJIQJICHHE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHATHUS — XUMHUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, MU30TOIIbI, JJIEKTPOHHAsA 000JI0YKa aToMa, S-



, Pp-, d-aToMHbIe OpOWMTANM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHMS aTOMa, TMOpHIA3aIus
aTOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJeHTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NINYecKas, BOJOPOJHAs),
KpUCTAJITIMYECKasi peléTka, XMMHUYecKas peakius, pacTBOp, IJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JNEKTPONIUTUYECKAsT  JUCCOLMAlLUs, CTENeHb AMCCOLMAIMM, BOJOPOJHBIN  IOKa3aTelb,
OKHCITUTENb, BOCCTAHOBUTEIb, TEIJIOBOM A(PPEKT XUMUUECKON peaklu, CKOPOCTh XUMHUECKOM
peakiuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHUYECKOM
auccouuanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBpAIllEHUS HEPIHMH MPH XUMHYECKHX PEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIlUEe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKHX SIBJICHUI; COBpEMEHHBIE MPEICTaBICHUS O CTPOCHHM BEIIECTBA HAa AaTOMHOM,
MOHHO-MOJICKYJIIPHOM ¥  HAJMOJIEKYJISPHOM YpPOBHSX; MPEACTAaBICHUS O MEXaHHU3Max
XUMUYECKUX pEakUuid, TEPMOJMHAMMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX
NpOTEKaHUs, O XHMMHYECKOM paBHOBECHM, pPACTBOpAX U  JUCHEPCHBIX CHCTEMaXx;
dakTosornuecKkrue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJYyUYEHUU U 0€30MacHOM HCIOJb30BaHUU
BOXHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTHUECKON MAESITEIbHOCTH 4YEIIOBEKa,
00IINX HAYYHBIX MPUHIIANIAX XUMUIECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMECHHIA: BBISIBISATH XapaKTEPHbIC IPU3HAKU MTOHITHA, YCTAaHABINBATh
UX B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS NMPU ONMHCAHUHA HEOPraHUYECKUX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XUMHUYECKYI0 CHMBOJHUKY ISl COCTABIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHWMHUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKJIATYpPY
(IUPAC) u TpuBHaiibHbIe Ha3BaHHs OTACIBHBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEENISTh BAJIEGHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKIX
DJIIEMEHTOB B COCIMHECHHSX, BUJ XUMUYECKOW CBSI3HM (KOBAJICHTHAS, MOHHAS, METAJUTMUECKas,
BOJOPO/IHAS ), TUIl KPUCTAJUTMUYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHSATH 3aBHCHMOCTH CBOMCTB BEIECTB OT BHAA
XUMUYECKOW CBSI3U U TUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-AKIICITOPHBIN
MEXaHU3MBbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCU(PUIIUPOBATh: HEOPTraHUYECKHE BEIIeCTBa IO MX
COCTaBY, XMMHMUYECKHE pEaKLUUU IO Pa3IMYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyroLIux
BEIIECTB, TEIUIOBOMY J3(PQeKTy peakluHd, H3MEHEHHUIO CTEleHEH OKHUCICHHS DSJIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTalu3aTopa W JPYrHe); CaMOCTOATEIHHO BBIOMpPATh OCHOBAHUS U
KPUTEPUU JJIs1 KIACCU(PUKALIMN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI DPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonunueckoit cucremsr JI..
MenneneeBa, UCMONB3Yys MOHITHS «IHEPTETUYECKUE YPOBHUY, «IHEPreTUUYECKUE TOTYyPOBHU,
«S-, p-, d-aromHBIC OpOUTAIN», «OCHOBHOC M BO30YXKIEHHOE DHEPreTUYCCKUE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUsS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M WX
COEMHEHMH 110 nepuojaM u rpymmnam [lepuoanueckoit cucremsl . 1. MennaeneeBa, BaAJICHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX DJIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATh) OOIIHME XHUMHYECKUE
CBOMCTBa BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPXkAATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U
MEXIy HEOPTraHUUECKMMU BEILECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEeaKIuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuuil MOCPENCTBOM COCTaBIEHUS AJIEKTPOHHOrO OajmaHca ITHX pEaklui; peakiuid HOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HMX TIOJHBIX W COKPAIIEHHBIX HOHHBIX YpPaBHEHMMU; pEaKIHi
TUAPOJIN3A; peakluil KoMIUIeKcooOpa3oBaHMs (Ha MpUMEpe THAPOKCOKOMILJIEKCOB IMHKA U
ATIOMHUHHS);

c(OpPMUPOBAHHOCTh yMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakiuil ¢ y4€TOM HX DHEPreTHYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHYECKON peakiMy B 3aBUCHMOCTH OT Pa3jMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIeHUs
XUMHUYECKOTO PAaBHOBECHUSI TOJT BIUSHUEM BHEIIHUX Bo3aecTBui (mpunnum Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUECKUE PEAKIINH, JISKAIIHNEe B OCHOBE
MPOMBINUICHHOTO TIONYyYEHUS CEePHOW KHUCJIOTHI, aMMHaKa, OOIIUEe Hay4HbIEe MPUHITUIIBI
XUMHYECKHX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEILEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0NH3A;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO TIO3HAHMSI SBICHHIA
Opupoabl — HAOMIOJEHWE, U3MEpPEHHe, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHSTh 3TH 3HAHUS MpPU
9KCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBICHUIA,
MMEIOIINX MECTO B IPUPOAE, MPAKTHUECKOM JIeITETbHOCTH YeJIOBEKa U B IIOBCEITHEBHOM JKU3HU;

c(OpPMHUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
NPEJCTAaBICHUSIMA  PYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojee OCO3HAaHHOIO
MNOHUMaHUs MaTepUAIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIMs»; MAaCcChl BEIIeCTBA WM 00hEMaA raza
10 U3BECTHOMY KOJIMYECTBY BEIL[ECTBA, Macce WM 00BEMY OJJHOTO U3 YYACTBYIOLIUX B peaklUu
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3Ha4eHUs BOJOPOIHOIO TOKa3aTelsd PaCTBOPOB KUCIOT
U TIeNIoYei C W3BECTHOM CTENMEHBI0 NUCCOIMAIMM;, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTA peaKklUu, €CJIM OJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJAE PacTBOpa C ONpEAEIEHHON
MacCOBOHM J10JI€l pacTBOPEHHOTO BEIIECTBA WM J1aHO B HM30BITKE (MMEET MPHUMECH); OJIH
BBIXO/Ia MPOYKTa peaklunu; 00ObEMHBIX OTHOILIEHUH T'a30B;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTEIBHO TUIAHHPOBATh M MPOBOAUTH XUMHYECKHIA
HKCIEPUMEHT (IIPOBEICHUE PEAKIUH HOHHOTO 0OMEHa, IMOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKHX BEUIECTB, ONPEAEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHIAUKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XHMHUYECKOH pEaKIMH, pelleHue
IKCIIEPUMEHTATBHBIX 3a/a4 1Mo TemMaMm «Mertamie»y u «Hemeramnsl») ¢ coOMI0ACHHEeM TPaBII
Oe3omacHOro oOpalleHus ¢ BELECTBAMU U JTaOOpaTOpHBIM 000pyaOBaHHEM, (OPMYIHPOBATH
Henb HCCEeNOBaHUS, MPEACTaBIATh B pPa3IUYHOM (popme pe3ynbTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOTH30BAHUS XUMUYECKOU MOCYION U
nabopatopHbIM 000pyIOBaHHEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMHU
[0 BBIMOJIHEHUIO J1a00PAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTHMYECKH I[eJIeCO00pa3HOro
MOBeIEeHNUA B OBITY M TPYIOBOM JEATEIHHOCTH B ILEISIX COXPAHEHHUS] CBOEr0 3/I0pOBbS,
OKpYXKarolllel MPUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHW3MBbl OINpPEICIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKUMas cMbIc noka3arens [1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBIH MOUCK XUMUYECKOM
uH(pOpMalliKi B pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
maccoBoi uHGpopMmanuu, WHTEepHET W JApyrue), KPpUTHUYECKH aHaJIU3UPOBATh XHUMHUYECKYIO
uHopMaluio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4ei.
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Koutpoabsnbie IIpakTuyeckue
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11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne n/m P Konrpoabnsie IIpakruueckue (witpp )
NPOrpamMmsbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akon
11 u Ilepuonnueckas cucTeMa XMMHUYECKUX 9 0 0
anemeHToB /I. 1. Menneneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 1 1 0
BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 19 1 3
HWroro no pazneny 39
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Hewmeramibr 31 1
2.2 Mertanisl 23 1
Hroro no pazgeny 94
Pa3zgen 3. XuMus 1 :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 0 0
JKU3Hb
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

» Xumus /B.B.Epemun, H.E. Ky3pmenko, B.W. Tepenun, A.A. [lpo3nos, B.B. JIynus, 10 xnacc

Wz natenscTBo Mocksa «/Ipoda»

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

O.C. l'abpuensu " HactonpHas kaura st yaurens” 10 kmacc

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
Bbub6munoreka LIOK

https://m.edsoo.ru/ff0d210c






