


HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma o XMMHH Ha YPOBHE CpenHero odriiero odpa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «O0 obpaszoBanmu B Poccuiickoi
Deneparumn», TpeOOBaHMI K pe3ybTaTaM OCBOCHUS (penepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl
cpenHero  obmero  obOpasoBanusas(@OIl  COO), npeacraBneHHbx B DenepanbHOM
rocyaapcTBeHHOM oOpaszoBarenbHoM ctanmapre COO, ¢ yuérom Konuenumm npenopasBaHus
yuebHOro mpenMera «Xumus» B 00pa3oBaTelbHBIX OpraHmsauusx Poccuiickoit ®enepauuy,
peanM3yIOLINX OCHOBHBIE 00pa30BaTeNIbHbIC MPOrPaMMBbL, U OCHOBHBIX MOJOXeHUH «CTparernu
pa3BuTHsl BocnuTaHus B Poccuiickoit @enepanun Ha nepuon no 2025 roma» (PacmopsikeHue
[IpaButenbcra P® ot 29.05. 2015 Ne 996 - p.).

XuMmHsi Ha ypOBHE YIIyOJNEHHOrO H3YYEHHS 3aHUMAET BaXXHOE MECTO B CHCTEME
€CTeCTBeHHO-Hay4YHOro oOpa3oBanust yyamuxcss 10-11 kmaccoB. W3ydyenuwe mnpenmera,
peanmsyemMoe B YCIOBHSX AU(PPepeHIHPOBAHHOrO, MPOPUIBHOrO OOYYEHHUs, MPU3BAHO
obecrieunTh 00IME00Pa30BATENBPHYI0 M OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHUKOB LIKOJIBL,
HEOOXOIUMYIO IS alalTalli HX K ObICTPO MEHSIOLIMMCS YCIOBUSM JKU3HU B COLIUYME, a TAK)Ke
IUI TIPONOJKEHNsT OOYYEeHHsI B OPraHM3aLusaX MPoecCHOHATBPHOrO 00pa30BaHMs, B KOTOPBIX
XUMHS SIBISIETCS OMHON U3 PUOPUTETHBIX JTUCIUILIHH.

B nporpamMe mo XMMHUM Ha3HaueHHE NpeAMeTa «XHMHS» IOJIy4aeT MOAPOOHYIO
UHTEpIIPEeTalliI0 B COOTBETCTBUU C OcCHOBomnojararmoimuMu nojoxeHusmMu PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LieNIeH, COnepIKaHus, pe3yIbTaToB 00y4eHus: U TpeOOBaHUH K YPOBHIO
MOATOTOBKU BBIMYCKHUKOB. CBUAETENBCTBOM TOMY SIBISIIOTCA CIEIYIOINNE BBIMOJHSEMbIE
IPOTrPaMMOM MO XUMHUHU (PYHKLIUH:

¢ HHPOPMALMOHHO-METOIMYECKAsl, peajn3alus KOTOpPOH oOecrneynBaeT MOJydeHHe
NPEACTaBICHUST O LEJSIX, COAep KaHWH, OOmmel crpareruu OOy4eHUs, BOCIIUTAHHS U
pa3BUTHsA OOYYAIOUTUXCS CPEACTBAMHU IPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

®  OpPraHMU3ALMOHHO-TJIAHUPYIOIIAS, KOTOpasi ~ TPEAyCMAaTPUBAET  OMNpENeNICHUE:
NPUHLHUIOB  CTPYKTYPUPOBAHUS M TIOCJIEAOBATENIbHOCTH  H3yYEHHs] y4eOHOro
MaTepuala, KOJHMYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTEePHCTHK; IOAXOIOB K
(OPMHUPOBAHUIO CONEPIKATEIBHONH OCHOBBI KOHTPOJII M OLEHKH OOpa30BaTEJIbHBIX
IOOCTIDKEHHH O0yYaroImuxcss B paMKaxX HTOTOBOM arrecTauuud B (opMe eIUHOro
rOCYAapPCTBEHHOTO HK3aMEHa 110 XUMHHL.

IIporpamma muist yriryOa€HHOTO U3YUEHUST XUMUH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COEPIKaHUe, 00sI3aTeNbHOE Il M3YUECHUS
B paMKax OTHENbHBIX mpoduied, MNpeaycMaTpuBaeT  pacmpereseHue U
CTPYKTYpHUPOBAaHHUE €ro IO KJaccaM, OCHOBHBIM COZEPKATENbHBIM JIMHHSIM/pa3aenam
Kypca,

e 1aéT MPUMEPHOE paclpeneeHne yieOHOro BpeMeHH, PEKOMEHYEMOro il H3Y4EeHHUs
OTAENBbHBIX TEM,

e [peIaraeT MPUMEPHYIO MOCIE0BATENbHOCTD U3YUEHUS Y4eOHOr0o MaTepraa ¢ yuéToM
JIOTHKH MTOCTPOEHHSI KypCa, BHYTPUIIPEAMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI) HHTEPHpEeTaluio ILelell M 3amad M3y4YeHHs [peaMera Ha
yriayONéHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CPEAHErO
oOmero o0pa3oBaHus, COAEPIKATENLHON XapaKTEPUCTHKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOW 0OOpa30BaTENbHON MpPOrpaMMbl CpeaHero obmero odpa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), & TAKXKE C YYETOM OCHOBHBIX BHUIIOB



yueOHO-TTO3HABATEbHBIX JEHCTBUH OOYYaIOLIerocss IO OCBOCHUIO COIEpIKaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3UIHSIM B IPOrPaMMe 0 XUMHH NPTy CMOTPEHA MPEEMCTBEHHOCTD
¢ oOyueHneM XMMHHU Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanus. 3a npenejaMy yCTaHOBJICHHON
IPOTPaMMOM MO XUMHH 00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOLIECH COnepKaHus yaeOHOro
npeaMera «XHUMHS» OCTaéTCsl BO3MOKHOCTD BbIOOpa €ro BapUaTUBHON COCTaBISIOLIEH, KOTOpast
TOJDKHA ONPEAEISIThCS B COOTBETCTBUU C HATIPABJICHUEM KOHKPETHOTO MPoduist o0yueHHs.

B cooreerctBuM ¢ koHuenTyaibHbiMU mnojoxkeHusmMu PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro U yriryOneHHOro ypoBHei B cucreme nudhepeHunpoBaHHOrO O0yYeHHs Ha
ypPOBHE cpenHero odiero o0pa3oBaHus XMMHUS HA YPOBHE YTIyOIEHHOTO N3YUYEHHUS HAIIPABIICH Ha
pean3amio MPEEMCTBEHHOCTH C MOCIENYIOIUM 3TaloM MOJYYEeHUS XUMHUECKOro 00pa3oBaHus
B paMKax M3y4YeHHs CHELUANbHBIX €CTECTBEHHO-HAYYHBIX U XMMUYECKUX TUCIHILUINH B By3aX U
OpraHu3aLMsIX cpenHero npodeccuonatbHOro obpasosanus. B 3Tol CBSI3M M3ydeHUE MpenMeTa
«XUMUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PacCIIUpPEeHHe U yriTyOJeHne TEOPETHIEeCKON U
NPAaKTUYECKON MOATOTOBKM OOYHAIOIIMXCS, BBIOPABIINX ONMpPeNeIeHHbIA mpodmib oOydeHus, B
TOM 4YHCIIE C TEPCIEeKTHBOH TOCIEAYIOEro TMOJNyYeHHsI XUMHUYECKOro oOpa3oBaHUs B
opranm3anusix npodeccuonampHOro obpasosanusi. Hapsiny ¢ atuMm, B cBere Tpebosanmii ®I'OC
COO x mraHupyeMBIM pe3yJbTaTaM OCBOEHUs (enepanbHOH 00pa30BaTENbHOW IMPOrpamMMbl
cpennero oOmero o0pa3oBaHUS H3y4YEHHE IpeaMera «XHMHS» OPHEHTHPOBAHO TaKKe Ha
peleHne 3a1ad BOCIUTAHUS U COLIMAIbHOTO Pa3BUTHSI OOYyHAIOLINXCS, HA (POPMHUPOBAHNE Y HUX
OOIIEeNHTEIUIEKTyAIbHBIX YMEHUH, YMEHUH panroHaIu3anuu yueOHOro Tpyna u 000OIEHHBIX
CHOCO0OB AESITEIPHOCTH, MMEIOIINX MEKINCUUTUIMHAPHBIA, HAAIPEAMETHBINA XapaKkTep.

CocraBmsiroliuMu  ipeMeTa «XUMHsD» Ha YPOBHE YIUIyOJEHHOTO HM3YYECHHS SIBIISIOTCS
yrayonénnsle Kypcbl — «Opranndeckas xuMusy u «OO0mas u Heopranudeckas Xxumus». lpu
OTIpeNeNIeHUH TOAXOJ0B K OTOOpPY M CTPYKTYPHOHM OpPraHM3aLUU COAEPIKAHUS 3TUX KYPCOB B
nporpaMMe Mo XUMHHU 32 OCHOBY NpHHsTH nojokeHuss PI'OC COO o paznuumsx 6a30Boro u
yrayONE€HHOTrO YPOBHEH H3Y4YEeHHUS IPEAMETA.

OcHoBy conep:xkanusi KypcoB «Opranumdeckass xumusi» u «OOmas U HeopraHudeckas
XUMHSD» COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHIH, OTHOCALINXCS K Oa30BOMYy
YPOBHIO H3y4y€HHUs MpeaMeTa. JTa CUCTeMa 3HAaHUHN MMOJyyaeT OMNpeAes€HHOE TeopeTHdecKkoe
IOTOJHEHNE,  TO3BOJSIIOIIEE  OCO3HAHHO  OCBOWTH  CYLIECTBEHHO  OonbpIni  00BEM
¢akTonormueckoro marepuana. Tak, Ha yriayOn€HHOM ypOBHE M3YYEHHUs MpenmMeTa odecreueHa
BO3MOKHOCTh 3HAYUTEIBHOTO YBEIHUYeHHs O0BEMAa 3HAHWH O XHMMHUYECKHX DBJEMEHTax |
CBOMWCTBAaX UX COCIMHEHUI Ha OCHOBE PACUIMPEHHs W YIIyOJEeHUs NMPEACTaBICHUNH O CTPOCHUU
BEIECTBA, XUMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLHi, PaCCMAaTPHUBAEMBIX C
TOYKU 3PEHUS] XUMUIECKOH KHHETUKU U TEPMOIUHAMUKH. 3ydeHne nepruoanyecKoro 3aKoHa U
[lepronnyeckoli  CUCTEMBI XMMHUYECKHX  JJIEMEHTOB  0asupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHMUECKUX MPEICTABICHUAX O CTPOSHUU aTOMa. XUMHUYECKas CBS3b OOBSICHSIETCS C
TOYKH 3PEHUS SHEPTETUYECKIX H3MEHEHU MpH €€ 00pa3oBaHUM U Pa3pYIICHUH, & TAK)KE C TOUKH
3peHUst MEXaHU3MOB €€ oOpa3oBaHus. M3ydyeHue THIIOB peakumii JOMONHAeTCs (popMUpOBaHHEM
NPEACTaBICHUH 00 3JIEKTPOXMMUYECKHX TPOLECCaX U SJEKTPOJIM3E PACIUIaBOB U PACTBOPOB
BEIIECTB. B Kypce OpraHM4eckoil XHWMHUHM TNPH PACCMOTPEHHH PEAKIHOHHOW CrnocoOHOCTH
coeMHEeHUu yaensiercss ocoboe BHIMaHUE BOINpocaM 00 3JEKTPOHHBIX 3(PdeKTax, O B3aUMHOM
BJIIMSIHUN aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKLHH.

Ocoboe 3HavYeHHEe WMEET TO, YTO Ha COAep KaHHEe KypCOB XMMHUHU yIIIyOJIEHHOTO YpPOBHS
U3YUEHHS TSI KJIACCOB OIpeeIEHHOro Mpoduiist (r1aBHEIM 00pa3oM Ha UX CTPYKTYPY M XapakTep



JOTIOJTHEHUH K 00IIel crcTeMe MpeIMeTHBIX 3HAHNH ) OKa3bIBAIOT BIIMSIHUE CMEKHBIE TIPEIMETHI.
Tak, HanpuMep, B COIEPKAHUH MTPEAMETa IS KIACCOB XMMUKO-(PHU3NIECKOro nMpoduitst OobImoe
3HaueHne OynyT UMeTh 3JEeMEHTHl y4ueOHoro marepuana mo obmeid xumun. llpu usydenunn
npeaMeTa B TaHHOM Cllydae akLeHT OyneT caenaH Ha OOLTHOCTh METO/OB MO3HAHMS, OOIHOCTh
3aKOHOB U TEOPHUH B XUMHUH U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAs TEOpUsl (MOJIEKYJSIpHAsI TEOPUS B
¢u3nKe), 3aKOHbI COXPAHEHHS MAacChl M SHEPTUH, 3aKOHbI TEPMOAMHAMHKH, 3JIEKTPOJIN3a,
MPECTaBJIeHUs] O CTPOEHUH BELIECTB U JPYroe.

B 10 ke BpeMs B comepikaHUU MPEeAMETa IS KJIACCOB XMMHKO-OHOIOTHYeCKOro mpod s
OospIIni yIeabHBIA Bec OyIeT UMETh OpraHuvecKas Xumusi. B 3ToM ciiydae mpemnocTaBsieTcst
BO3MOXKHOCTB JUJIsI O0Jiee 0OCTOSITENNHOTO PACCMOTPEHH XUMHUECKOW OPraHU3aLnHU KIETKH KaK
OMONOTUYECKON CHCTEMBI, B COCTaB KOTOPOHM BXOIAT, K MPHUMEPY, TaKHe CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIUMHUIbI, ONKH, yriIeBOABI, HYKJIEHHOBBIE KUCIOTHI M apyrue. Ilpu stom
3HaHMS O COCTaBe€ U CBOMICTBAaxX IpelCTaBUTENEH OCHOBHBIX KJIACCOB OPraHWYECKHX BEIECTB
CJIy>KaT OCHOBOM JUIsl U3yUEHHSI CYITHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXAHUS, THIIECBAPEHISL.

B mnane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHMs, OCBOCHHUS OOILIEHAyUHBIX
METOJIOB TIO3HAHUS U OIbITa MPAKTUYECKOr0 MPUMEHEHHUsI HayUHBIX 3HAHUN U3yUeHHe NpeaMeTa
«Xumusiy Ha yryONEHHOM YypOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBA3SIX C y4eOHbIMU
npeaMeTaMHy, BXOISIIUMHI B COCTAB PEAMETHBIX obnactell «EcTecTBeHHO-HAYYHbIE TPEIMETHDY,
«Matematuka 1 nHQopMaTuka» 1 «PycCKuil sI3bIK U IUTEPATYPay.

IIpn m3yuennn yuebHOro mpeamera «XuMus» Ha yriyONEHHOM YpOBHE TakXKe, KakK Ha
YpPOBHE OCHOBHOrO U cpenHero oOmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadeid
NIEPBOCTENEHHON 3HAYMMOCTU SIBJIIETCS (POpMUpOBAaHME OCHOB HAyKH XHMMHH Kak 00JacTu
COBPEMEHHOIO0 €CTECTBO3HAHUs, MPAKTUYECKOW MeATEIbHOCTH ueJoBeKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOH KyJIbTYpbL Pemenne 5Toi 3amaun Ha yriyOJ€HHOM YpOBHE H3YyUEHUS
MpeAMeTa NPEAnoNaraeT pealn3aluio TaKUX LeeH, KaK:

e (opMupOBaHHE MPEACTABICHUN: O MATEPHAIBLHOM €IHMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJIEHUM IPUPOJIbL, O MECTE XUMUHU B CICTEME €CTECTBEHHBIX HayK U €€
Benyleld posu B OOECIEYeHWH YCTOWYMBOTO PA3BUTHSl UYEJOBEUECTBA. B PEIICHUH
npobJeM >KOJIOTUYECKOH, HEPreTHYecKOl M NHIIEeBOH Oe30MacHOCTH, B Pa3BUTHHU
MEIULHBI, CO3JAHIH HOBBIX MaTE€PHAJIOB, HOBBIX HICTOYHHKOB SHEPTHH, B 00€CIIEUeHUN
PAaLMOHATBHOTO TMPHPOIOIIONB30BaHMUS, B (POPMUPOBAHUN MHPOBO33PEHHUST M OOIIeH
KyJbTYPbl YEJIOBEKA, a TaKXKe SKOJIOTMYeCKH OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY
3/10POBBIO U NIPUPOAHOI Cpene;

® OCBOCHHME CHUCTEMbl 3HAHHUM, JIEXKAIIUX B OCHOBE XHMMHYECKOM COCTaBJISAIOLIEH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaMEHTAIBHBIX MOHITUH, 3aKOHOB U TEOPUH
XUMHUH, COBPEMEHHBIX MNPEICTaBI€HUNH O CTPOEHUU BELECTBA HAa PAa3HBbIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJIIPHOM, HaIMOJIEKYJSIPHOM, O TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHWsI XUMHUECKUX PeaKLUi, O XUMUYECKOM
PaBHOBECHH, PacTBOpPax M IUCHEPCHBIX CHCTEMAax, 00 OOMMX HAayYHBIX MPHHLUIAX
XUMHUYECKOTr0 MPOU3BO/ICTBA,

e (QopmupoBaHne y OOyYaIOLIMXCS OCO3HAHHOTO IIOHMMAaHUs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHYECKMX 3HAaHUN ayii OOBSCHEHHMsA KIIOUEBBIX HAeH H mpobiem
COBPEMEHHOW XHMHUH, IJIsI OOBSCHEHHS W TPOTHOZUPOBAHMA SIBICHUN, HMEIOLINX
€CTEeCTBEHHO-HAyUHYI0 MPUPOAY, TIPAMOTHOIO peleHust npobieM, CBsI3aHHBIX C
XUMHEH, TPOrHO3MPOBAHMS, AaHAIN3a W OLEHKH C MO3MLHMHA 3KOJOTHYEeCKON



0e30MacHOCTH TMOCEeNCTBUI OBITOBOM M MPOU3BOACTBEHHON AESITEIBHOCTH YEJIOBEKA,
CBSI3aHHOMN ¢ XMMUYECKHM IPOU3BOACTBOM, HCITOJIB30BAHUEM U MEPepadOTKOH BEIECTB;
yrayOlieHne TPEACTaBICHWH O HAyYHBIX METONaX IO3HAHUS, HEOOXOOUMBIX IS
NpUOOPETEHNsI YMEHHUI OPUEHTHPOBATHCSI B MUPE BELIECTB U OOBSICHEHUS! X UMUYECKUX
SIBJICHUH, UMEIOIIIUX MECTO B IPUPOJIE, B MPAKTUYECKON AEATEIbHOCTH U TOBCEIHEBHON
JKU3HH.

B mutane peannzanny nepBoOUEPEIHBIX BOCITUTATEIBHBIX H PA3BUBAIOLINX (DYHKIIHHA [IETOCTHON
CHCTEMBI CpeHero olrmero oopa3oBaHMs MPU U3yUEHUH NpeaMeTa «XHUMHUS» Ha YriyOIEHHOM
ypOBHE 0COOYIO aKTYaJIbHOCTb MPUOOPETAIOT TAKHE LENU U 33191, KaK:

BOCITUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTU SIBIEHUH NPUPOABI, YBAXXEHUS K
NpPOIIECCY TBOPYECTBA B O0OJACTH TEOPETUYECKUX M MPHKIAIHBIX HCCIEAOBAHHI B
xumud, GOPMHUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMKM K OOyYEHHIO M MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHMUs OOIIIEYEIOBEYECKUX [IEHHOCTEHH;

pa3BUTHUE TIO3HABATCIIbHBIX HHTCPECOB, HHTCJUICKTYAJIbHBIX u TBOPUYCCKUX
criocobHOCTel obydaromuxcsi, GOPMHUPOBAHUE Y HUX CO3HATEJIBHOTO OTHOILICHHS K
caMoO0pa30BaHUID U HEMPEPBIBHOMY OOpa30BAaHUID KaK YCJIOBHIO YCIEIIHON
poeCCUOHANIbHON M OOIIECTBEHHOW AESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pase *KU3HHU,

dbopMHUpOBaHHE YMEHHH W HAaBBIKOB Pa3yMHOrO MPUPOAOINOIB30BAHUS, PA3BUTHE
DKOJIOTUYECKON  KyJbTypbl,  NpHOOpeTeHHe  OmbiTa  OOLIECTBEHHO-TIOJNIE3HOM
SKOJIOTUYECKON AESITEIbHOCTH.

OOmee uynciIO 4YacOB, MPEAYCMOTPEHHBIX MJISI W3YYEHUs XMMUU Ha YIIIyOJEHHOM YPOBHE
cpenHero obmero obpasoBanusi, cocrasisier 204 dacos: B 10 kmacce — 102 daca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 4aca B Heneso).



COAEP/KAHUE OBYYEHUA
10 KJIACC

OPITAHUYECKASA XUMHUA

TeopeTnyeckue 0CHOBBI OPraHHYECKOH XHMHH.

[Ipemmer u 3HaueHHE OPraHUYECKOH XWUMHH, TNPEACTABICHHE O MHOroodpasuu
OPraHUYE€CKUX COEIUHECHU.

DNEeKTPOHHOE CTPOCHHE aTOMa YIJIepOAa: OCHOBHOE M BO30YKIOEHHOE COCTOSHUSL.
BanentHbie BO3MOXXHOCTH aTOMa yriiepona. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COCTUHEHUSIX.
Tunbl rTuOpuAN3aLMN aTOMHBIX opOuTanel yriepoma. Mexann3mbl 00pa3oBaHUs] KOBAJIEHTHON
cBs13u (OOMEHHBII U TOHOPHO-aKIEeNTOPHBIHN). THUITEI IepeKpbIBAaHHS aTOMHBIX OpOHTaNEH, G- U TT-
ces3u. OnuHapHasi, NBOWHAsT W TpoiHas CBs3b. CmocoObl paspbiBa CBs3eH B MOJIEKYJax
opraHnyeckux BemecTs. [loHaTue o cBOOOAHOM panukaie, Hykjeodue u sexkTpodue.

Teopust crpoeHuss opraHuyeckux coenuHeHudi A.M. bytinepoBa u coBpeMeHHbBIE
NPEACTaBICHUS O CTPYKTypE MOJIEKYJ. 3HAUEHHE TEOPHH CTPOSHHSI OPraHMUYECKUX COSIUHEHHH.
MonekynsipHble M CTPYKTypHble (Gopmyisl. CTpykTypHbIE (OPMYJIBI PA3IHYHBIX BHIOB:
pa3BépHyTas, COKpaméHHas, CcKenerHas. M3omepuws. Bumelr wu3omepun: CTpyKTypHas,
NPOCTPAHCTBEHHAsI. JJNEKTPOHHBIE 3((EKTbl B  MOJEKYJIaX OPraHUYEeCKHX COECTUHEHUH
(MHOYKTUBHBINA U Me30OMEPHBINA 3P PEKTHI).

[Ipencrasnenue o knaccu(pukanuy OpraHuvIecKuX BelecTs. [IoHATHE O PYHKIMOHAIBHON
rpymrme. 'omonorus. I'omonoruueckue psinbl. CucreMarnyeckasi HOMEHKIIATypa OpTraHUYeCKHX
coequnenuit (IUPAC) u TpuBHanbHbIe HA3BAHUS OTIEIBHBIX MPEACTABUTEIICH.

OcobenHoctn W kjaccupuKauuss — OpraHMdeckux  peakuui.  OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKLIUU B OPTaHMYECKONH XUMHH.

DKCIeprMEHTAIbHbIE METOJbl M3YUYEeHUsI BEIECTB W UX MPEBPALIEHHI: O3HAKOMIICHHE C
o0pasumaMu OpraHMYeCKHX BEIIECTB W MaTepUaliaMH Ha UX OCHOBE, OIBITHI IO MPEBPAILEHHIO
OpPraHWYECKHUX BEIIECTB MNpPU HarpeBaHuW (IUIaBieHWe, OOyrIMBaHWE W TOPEHHE),
KOHCTPYHPOBAHHUE MOZEINE MOJIEKYJl OPTaHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxkanbl. 'oMonorndeckuii psn ajakaHoB, oOmast GopMysia, HOMEHKJIATypa U H30MEpPHSs.
DIeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJNEKYJ aNKaHOB, SpP -THOPHAN3AIMA ATOMHBIX
opburanelt yrnepozaa, 6-cBs3b. Puznueckue CBONCTBA aJTKAHOB.

XUMHUECKHE CBOIMCTBA aJIKAHOB: PEAKLUH 3aMEINEeHHUs, H30MEPU3aALNH, AeTUAPUPOBAHHMS,
LUKIN3alWK, TUPONN3a, KpeKuHra, ropeHus. llpexcraBieHne o MeXaHH3Me peakUUi
PamuKaJIbHOTO 3aMEIIEeHHUS.

Haxoxnenne B mpupozae. CriocoObl monydeHust 1 IPUMEHEHHE aJTKaHOB.

Huxknoankansl. Obmas Gpopmysa, HOMeHKIaTypa U m3oMmepusi. OCOOEHHOCTH CTPOCHHUS U
XUMUYECKIX CBOWCTB MajbiX (IIUKJIOMPOINAH, UUKJI0OyTaH) W OOBIMHBIX (LHKJIONEHTAH,
LIUKJIOreKCaH) LHUKJI0aIKaHOB. CTIOCOOBI MOMyYEeHUS U MPUMEHEHHE LINKJIOATKAHOB.

Ankensl. 'oMosorudeckuii psig ankeHoB, odmas Gpopmyiia, HOMEHKIIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJl aNKeHOB, SpP>-THOPHAM3ALMs aTOMHBIX OpOHTanei
yriaepona, o- u n-cBs3u. CTPyKTypHast U reoMeTrpuyeckas (Luc-TpaHc-) nsomepus. Puznueckue
CBONCTBAa aJKEHOB. XHUMHUYECKHE CBONCTBA. pPEAKUUHM MPUCOCIUHECHUs], 3aMEIICHHUs B O-
MOJIOXKEHUE TNPU IBOWHOM CBsI3YM, MoJuMepusauuu U okucienus. Ilpasnno MapkoBHUKOBA.
KauecTBeHHbIe peakiinu Ha ABOHHYIO CBsi3b. CriocOOBI MONy4eHNsT ¥ MPUMEHEHUE aJIKEHOB.



Anxamuensl.  Krnaccudpukamuss  ankagneHoB  (CONpsDKEHHBIE,  M30JMPOBAHHBIC,
Kkymynupoeanusie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOSHHSI 1 XUMHUUECKUX CBOHCTB CONMPSIKEHHBIX
aueHoB, 1,2- u 1,4-npucoenunenue. Ilomumepusaiusi CONPspDKEHHBIX MUEHOB. CriocoObl
MOJIy4€HUS ¥ TPIMEHEHHE aJIKaIUeHOB.

Anxunbl. ['oMoorudeckuii psii aqKuHOB, oOmIasi (opMyIia, HOMEHKJIATYpa U U30MEPHSI.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ AJKHUHOB, SP-TUOPUAM3ALINS ATOMHBIX
opburaneii yriepona. Pusnyeckue CBOHCTBA AaJKWHOB. XHMHYECKHE CBOHCTBA: pPEaKIUU
NPUCOCIMHEHUS, TUMEPH3aliu 1 TPUMEPU3aLnH, OKHCIeHns. KUcioTHeIe CBONCTBA aJKHHOB,
UMEIOIUX KOHLEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakLMU Ha TPOHHYIO CBs3b. CriocoObl
MOJIy4EHUS ¥ TPUMEHEHHE JIKIHOB.

ApomaTtudeckuie yrieBoaoposbl (apeHsl). ['oMonorndyeckuii psa apeHos, odinast popmyiia,
HOMEHKJIATypa M U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbl O€H30a.
dusznueckue CBOWCTBA apeHOB. XMMHUUYECKHE CBOMCTBa O€H30Jla M €ro rOMOJIOTOB: PEaKIHU
3aMelleHns] B OCH30JbHOM KOJbBIE M YIJIEBOIOPOIHOM pafHKaye, PeaklHH NPUCOSTHHEHHUS,
okHcieHne romosoros 6exsona. [Ipencrasnenne 00 OpHEHTHPYIOIIEM IEHCTBIH 3aMECTUTENEH B
OEH30JIbHOM KOJIbIIE Ha NpPUMEpEe AIKHJIbHBIX PaIUKajoB, KapOOKCHIIBHOW, TMAPOKCHIIBHOH,
aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHUMHYECKHX CBOMCTB CTHpOJA.
[Monmumepusanus crupona. CriocoOb! MOTyUEHUS U TPUMEHEHHE aPOMATHUECKUX YIJIEBOJOPOIOB.

IIpuponueiii ra3. [lonytHele HedTsHBIE ra3pl. HedTh u € mpoucxoknerne. KameHHbIH
yroJib U TMPOAyKTHl ero mnepepadorku. CriocoObl mepepaboTku He(TH: TMEPEeroHKa, KPEKUHT
(TepMHUeCKH, KaTanuTUUecKuil), pudopmunr, nuponus. IIpoaykTel nepepadotrku HePTH, HX
NPUMEHEHHE B POMBILUIEHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY PA3IMUHBIMU KJIACCAMH yTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJIOT€HIPOM3BOAHBIX YIJIEBOAOPONOB. Peakunu 3aMerneHus
rajoreHa Ha THUAPOKCOTPYIITy, HHUTPOTPYIY, LHAHOTPYIIy, aMuHorpymmy. JleficTBue Ha
rajJOreHIIPOM3BOIHbIE BOJHOTO M CIIUPTOBOrO  pacTBopa wménoud. BsaumoneiicTeue
IUTaJIOreHAIIKAHOB ¢ MAarHMeM W LWHKOM. [IOHSATHE O METayuioOpPraHUYeCKHUX COCTUHEHUSIX.
Hcnonp3oBaHWEe TaJOr€HIIPONU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE M IPH CHHTE3E
OpPTaHUYECKUX BELIECTB.

DKCleprMEHTAIbHbIE METOABl HM3YYEHUs BEIIECTB W HUX MPEBpAIIEHH: H3y4YeHHe
(u3NIeCKUX CBOMCTB YIIIEBOIOPOIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEAKIIUI yIIeBOAOPOIOB
pa3NMYHBIX KjaccoB (obOecrBeunBaHuEe OPOMHON WIIM MOJHOW BOXBI, PAacTBOpa IEpPMaHraHarta
KaJIusi, B3aMMOJICHCTBHUE allETUIIEHA C aMMHUAYHBIM PAaCTBOPOM okcuza cepedpa(l)), kauecTBeHHOE
OoOHapy’keHHe yriepoJa M BOAOPOAA B OPraHMYECKHX BEIIECTBAX, MOJYYEHHE HTHIIEHA U
U3y4YeHHE €ro CBOICTB, O3HakoMyieHHe ¢ KoyutekuusiMu «Hedts» m «Yroae», ¢ obpasuamu
IUIACTMACC, Kay4yKOB M PE3WHBI, MOACIHPOBAHME  MOJIEKYJ  YIJIEBOAOPONOB U
raJJOreHIIPON3BOIHBIX YIIIEBOJOPOIOB.

Kuciopoacoaep:kamue opraHuueckue coeANHEHHS.

[IpenenbHble omHOaTOMHBIE CcrnUpThl. CTpoeHHME MOJEKyd (Ha MpUMepe MeTaHojJa U
staHoja). ['omonornueckumii psia, odmast Gopmyiia, U30MEpHsi, HOMEHKJIATypa U Ki1acCu(UKALIHS.
Odusznueckue CBOWCTBA MNpPENeNbHBIX OJHOATOMHBIX CHUPTOB. BoOmopomHble CBSI3M MEXAY
MOJIEKYJIaMH CIIUPTOB. XUMHUYECKHE CBONCTBA: PEAKIIMH 3aMEIEHUsI, AeTHAPATALIUH, OKHCICHHUS,
B3aUMOJIEIICTBHE C OPTAaHUYECKUMHU U HEOPTraHUYECKUMHU KHuciaoTaMu. KadecTBeHHas! peakius Ha
OJHOATOMHBIe CrupThl. JleficTBHE 3TaHONA W METaHOJa Ha OpraHu3M dyenoeka. CrocoObl
MOJIy4€HHUS ¥ TPIMEHEHHE OJJHOATOMHBIX CITUPTOB.



IIpocteie 3¢upsl, HOMeHKIaTypa U n3oMepusi. OCoOOEHHOCTH PU3MUECKUX M XMMHYECKHX
CBOICTB.

MHoOroaToMHble COUPTHI — ATHJIEHIVIMKOJIb U IIHLEepUH. DPusndyeckue U XHUMUYECKUE
CBOMCTBA: peakUuu 3aMelleHus, B3aUMOJENCTBHE C OpPraHMYEeCKMMH U HEOPraHW4eCKUMU
KHUCJIOTaMH, KayeCTBEHHAasl peaklus Ha MHOroaToMHble cnupthl. IlpencraBneHue o MexaHusme
peakuuii HykJeopuIbHOTO 3amerneHus. [leiictBrue Ha opraHu3m denoBeka. CriocoObl MOTydeHUs
U [IPUMEHEHHEe MHOTOATOMHBIX CITHPTOB.

@enon. CTpoeHHe MOJIEKYIIbI, B3aUMHOE BJIUSHUE THUAPOKCOTPYIIbI U OEH30JIBHOTO SApa.
Ousnueckue cpoiicTBa (peHoma. OcoOEHHOCTH XMMHUYECKHX CBOHCTB (enona. KadecTBeHHBIE
peakiuu Ha (eron. TokcuuHocth (eHosna. CrmocoObl MONyYeHUs U TPUMEHEHHe (heHoa.
denonpopmanbaeruaHas CMOJA.

KapOoHunpHbIE COENMHEHUS — aibJerufbl W KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHON rpymmbl. ['oMonorudeckue psiabl ambAETHIOB U KETOHOB, obmas (opmyna,
u3oMepuss U HOMeHkJarypa. Pusnueckue CBONCTBA aJbAETHIOB U KETOHOB. XUMHUYECKHE
CBOMCTBAa aNbJErWOB M KETOHOB: peakuuu mnpucoeauHeHus. OKUCIEeHHe anbJerusos,
KAa4eCTBEHHbIE peaknunu Ha anbiaeruabl. CrocoObl MONyueHUs] U NMPUMEHEHHE ajbIerHoB U
KETOHOB.

OnHOOCHOBHBIE TpeneNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHUCIOT. M3omepust M HOMeHKiarypa. Du3HUecKue CBOWCTBA OIHOOCHOBHBIX
npeaeNbHbIX KapOOHOBBIX KUCIIOT. BOMOpOIHBIE CBA3M MEXKIY MOJIEKYJIAMU KApOOHOBBIX KHUCIIOT.
XUMHUECKHe CBOMCTBA. KHCJIOTHBIE CBOHCTBA, peakuus >TepU(PHKALNY, PEaKIHH C y4acTHEM
yrieBonopoaHoro panukana. OcCOOEHHOCTH CBOWCTB MypaBbHHOW KHUCHIOTHI. [loHsiTHE O
MPOM3BOIHBIX KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHOroobpasne kapOOHOBBIX KHCIOT.
OcobeHHOCTH CBOICTB HENPEAENbHBIX M apOMATHUECKUX KapOOHOBBIX KHCIOT, AUKaPOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. IlpencraBurenu BbICIIUX KapOOHOBBIX KHCIIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAS, OJICUHOBAS, JUHONE6AS, JAUHONEHO6As1 KHUCIOTHL CrocoOsbl
MOJIY4EHHUS 1 MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. I'omonoruyeckuii psg, obmasi Gopmyna, U30Mepuss U HOMEHKIIATypa.
@u3nyecKre U XMMUYECKUEe CBOMCTBA. TUAPOJIU3 B KUCJIOH U IIEJIOYHON cpere.

Kuper. Ctpoenne, prznueckne U XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIH3 B KUCIOH U
meto4Hoi cpene. OcOOEHHOCTH CBOHCTB JKUPOB, COAEPIKAIINX OCTATKH HEMPEIEIbHBIX )KUPHBIX
KUCJOT. JKupsl B mpupoae.

Mp1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEe NeiCTBIE.

OOmast xapakrepuctuka yruesogoB. Kiaccudukamms yrineBomoB (MOHO-, AH- U
noyimcaxapuabl). MoHoOcaxapuabl, TIOK03a, (PpykTos3a, rajgaktoza, pudosa, nae3okcuprdosa.
dusnueckue CBONCTBA U HaxXOXxkAeHue B mpupoae. PoTocuHTe3. XUMUUECKUE CBONCTBA TIIIOKO3bI:
PEaKLNH C y4aCTHEM CITUPTOBBIX H aJIbACTHIHON IPYIIIT, CIUPTOBOE U MOJIOYHOKUCIIOE OPOXKEHHE.
IIpuMeHeHMe MIOKO3bI, €€ 3HaUeHUE B )KU3HENeATENbHOCTH opranu3ma. Jlucaxapunasl: caxaposa,
ManbTo3a M JakTo3a. BoccraHaBnuBarolue U HEBOCCTaHABIMBAIOIIMeE Aucaxapuabl. ['naponus
nucaxapunos. Haxoxnaenue B npupone u npumeHenue. Ilonucaxapuael: kpaxmai, IIIMKOTEH U
nemono3a. CTpoeHHe MakpOMOJIEKYyJ Kpaxmana, TJIMKOreHa U LeJUnosio3bl. Pusnyeckue
CBOICTBA KpaxMaja M LEJUIH0JI03bl. XMMUYECKUE CBOMCTBA Kpaxmania: F'MAPOJN3, KaueCTBeHHAs
peakuus ¢ HMOAOM. XHUMHUECKHE CBOHCTBA LEJUTIOJIO3bL THAPONIN3, TNOJydeHHe 3(QUpoB
1eJuTr0103bL. [IoHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, ALl€TATHBIN IIETIK).

OKCnepUMeHTalbHbIE METOJbl M3yUEHHUS BEIEeCTB U HX MNpeBpallleHuil: pacTBOPUMOCTH
Pa3JMYHBIX CIIUPTOB B BOJE, B3aUMOEHCTBIE STAHOJIA C HATPUEM, OKHCIIEHHE 3TUIIOBOTO CITUPTA



B aJbJierH]] Ha pPacKkaj€HHON MeTHOW MPOBOJIOKE, OKHUCIEHHE HTUJIOBOrO CIHUPTA AUXPOMATOM
Kaus (BO3MOXKHO HCIOJIb30BaHHE BUIEOMATEPHANIOB), KAUECTBEHHBIE PEAKIIMN Ha allbAETHbI (C
ruapokcunoM nuammuHcepebpa(l) u  rugpokcumom  menu(ll)), peakmust rMLEepuHa  C
ruapokcunom menu(ll), xumudeckrne cBOMCTBa pacTBOpa YKCYCHOH KHCIIOTBI, B3aUMOJCHCTBHE
pacTBopa TIIOKO3bI ¢ ruapokcunoMm meau(ll), B3aumozneicTBue Kpaxmalla ¢ MOIOM, PEIICHHE
SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CriupTsl 1 dpeHomby, «KapOoHosbie KucioTsl. CII0KHbIE
3 upb».

A3oTcoaepiKamue opraHuiecKre coeANHeHHusl.

AMHHBI — OpraHMYeCKHE TMPOU3BOAHBIE aMMHuaka. Kiaccudukauus aMHHOB:
anupaTHUecKue U apOMaTUYECKHE; MEPBUYHbBIE, BTOPUUHbIC U TpeTH4yHble. CTPOEHHE MOJIEKYI,
obmas gopmyna, U30MepUsi, HOMEHKJIAaTypa U (PU3NUEeCKHe CBOHCTBA. XUMHYECKOE CBOMCTBA
annpaTHUECKUX aMUHOB. OCHOBHBIE CBOMCTBA, aJKWJINPOBAHHE, B3AMMOAEHCTBHE NMEPBUYHBIX
aMHHOB C a30TUCTOHN KucaoToil. Coau aaKuIaMMOHUS.

AHWIMH — IpeACTaBUTeNb aMUHOB apoMaTtudeckoro psiia. CTpoeHue aHuinnHa. B3aumHoe
BIMSIHAE TPYII aTOMOB B MOJeKyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHHJIMHA.
KauectBennrle peakiun Ha aHmIMH. CrocoObl MoNydeHHs W NpPUMEHEHHE aindaTudecKux
amMuHOB. [lonyueHne aHIIINHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa u usomepusi. OTaenpHble IPeACTaBUTENHN 0-aMUHOKHUCIIOT:
MIALMH, alaHuH. Pu3ndeckue CBOMCTBA AMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA AMUHOKHUCIIOT KaK
aM(OTEpHBIX OPraHMYECKUX COSAMHEHUH, peakys MOJNKOHACHCAIH, 00pa30BaHUe MENTUIHON
cBsA3U. buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U MMIPONIN3 MENTHIOB.

benku kak npuponHeie monumepsl. [lepBuyHast, BTOpUYHAS U TPETUUHAS CTPYKTYpa OENKOB.
XuMHUecKue CBOHCTBA OEIKOB: TUAPOIIN3, IEHATYPALUs], KAUECTBEHHBIC PEAKLIUU Ha OCIIKH.

OKCcnepUMeHTalbHblE METOAbl H3Yy4YEeHUs BELIEeCTB W UX IpeBpallleHuil: pacTBOpeHUE
OenKoB B BOJE, NeHATypalus OENKOB NMPU HArpeBaHUH, IIBETHbIE PEAKLMM Ha OENKU, pelIeHne
SKCIEPUMEHTANBHBIX 3a7auy IO TeMaM <«A30Tcopepxkalllie OpraHUYecKHe COEeIUHEHUs» U
«Pacno3HaBanne OpraHM4eCKUX COCIUHEHUN).

Bbicokomoseky asipHbie cOeAUHEHHS .

OcHOBHbIE TOHSTHSI XUMHH BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUI: MOHOMeEp, IOJUMEp,
CTPYKTYPHO€ 3BEHO, CTEeNeHb MOJUMEpHU3alUH, CpeAHssi MoyekyjsipHas macca. OCHOBHbIE
METOIbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEMHEHUN — MOJMMEPU3aLUs U MOJUKOHAEHCALIHSI.

ITonumepHbie MaTepuansl. [lnacTMacce (MOMUATHIICH, TTOIUITPONIIIEH, TTOJTMBUHUIXJIOPUA,
MOJIMCTUPOJI, TTOJTMMETHIIMETAKPUIIAT, TOIUKAPOOHATHI, MOMMITHIICHTepedTanar). Y THiIn3anus u
nepepaboTKa TIACTHKA.

DnacToMepel:  HATypaJibHBIA KAay4dyK, CHHTETHUYECKHEe Kaydyku (OyTaaHeHOBBIH,
XJIOPOTIPEHOBBIN, H30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosokHa: HaTypanpHBIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a, AlleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KAIPOH U JIABCaH).

[Tonumeps! ciennaabHOrO Ha3HaYeHUs (Te(IIOH, KeBIap, SJEKTPONPOBOISIINE TTOTUMEPHI,
OuopaznaraeMble MOJUMEPHI).

DKCrnepUMeHTaNbHbIE METO/bl M3Y4YEeHUsl BELIECTB U MX IPEBpAIleHUI: O3HAKOMIIEHHUE C
oOpasmaMu TMPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB, peLICHHe
SKCMEPUMEHTANIBHBIX 3a7a4 Mo TeMe «Pacrno3HaBaHue MIacTMacC U BOJOKOHY.

PacuértHble 3anaun.

Haxoxxnenne MonekyisspHOH (OpMyJIbl OPraHMYECKOrO COSIUHEHHSI TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIHUX B €ro COCTaB, HAXOXIEHHE MOJEKYJSIPHOH (HOPMYJIbI OpPraHHYECKOTro






BemectBa MOJEKYJNSPHOTO U HEMOJIEKYJSPHOIO CTPOEHUsA. TuMbl KpPUCTAJUIMYECKUX
PELETOK (CTPYKTYP) U CBOWMCTBA BELIECTB.

Ilonartue o nucnepcHbix cucremax. Mcrunnele pactsopsl. IIpencrasieHne o KOIONAHBIX
pactBopax. CriocoObl BBIPAKEHHSI KOHLIEHTPAILMM PAcCTBOPOB. MAaccoBasi IIOJIs1 BEINECTBA B
pacTBope, MOJIsIpHasi ~ KOHLeHTpauusi. HacblllleHHble U HEHACBILIEHHbIE  PacTBOPHI,
pactBopuMocCTb. Kpucrannoruaparsl

Knaccupukaumus u HOMEHKJIATypa HEOPraHWYECKHX BEINECTB. |pHBHAJBbHBIE HA3BAHUS
OTZENbHBIX NPEACTABUTENEH HEOPraHMUECKHUX BEIECTB.

Knaccupukanns XUMHYECKUX PEaKIii B HEOPTraHUIECKON U OPraHu4eCcKOH XUMUHU. 3aKOH
COXPaHEHHUsI MacChl BELIECTB, 3aKOH COXPAaHEHMs M MpEeBpallleHHs SHEPTUU MPU XUMHYECKUX
peakuusax. Temmosbie 3¢ (HeKThl XUMHYECKUX peakiuil. TepMOXUMHUUECKHE yPABHEHHS.

CKoOpoCTb XUMHUYECKOH peakLny, €€ 3aBUCUMOCTD OT Pa3iyHbIX (pakTopoB. ['oMOreHHbIE
U reTeporeHHble peakuuu. Katanus u katanuzaTopsl.

Ob6parumble 1 HeOOpaTUMBIE peak i, XUMUYeCKoe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHOBecUsl. DaxkTOphl, BIMSIOLINE HA IOJOKEHHE XMMHUYECKOIO PaBHOBECHUs: TeMIlepaTypa,
JlaBJIEHUE U KOHLIEHTpALMH BEIEeCTB, yyacTByroux B peakuuu. [Ipunuun Jle [llatense.

OnexTponuTnyeckass aucconuauus. CunbHele u cinaOble  snekTponuThl.  CTeneHb
nuccoruanuu. Cpena BOOHBIX PacTBOPOB: KHUCJIOTHAs, HEHTpalibHas, LienovyHas. BomoponHsiii
nokaszarensb (pH) pactBopa. I'mnponus conelt. Peakiiun noHHOrOo oOMeHa.

OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. Oxuciaurenp u
BOCcCcTaHOBUTENb. [Ipomecchl OKHCIEHUS M BOCCTAHOBJIEHMs. BaxkHeilline OKUCIUTENU U
BOCCTaHOBUTENN. METO 3JIEKTPOHHOTO OanaHca. DJIEKTPOJIN3 PACTBOPOB M PACILIABOB BEIIECTB.

OKCnepUMEeHTalbHblE METO[bl H3YUEHHs BEINEeCTB W UX IMpeBpalLleHUH: pas3jiokeHue
NEepOKCHAA BOAOPOJA B MPHUCYTCTBUU KaTallM3aTopa, MOAENU KPUCTAUIMUECKUX PELIETOK,
NpOBEeNEHUE peakUuid MOHHOro OOMeHa, OIpeneNieHHe Cpeabl PacTBOPOB C  ITOMOIIBIO
WMH/IMKATOPOB, U3YUEHUE BIMSHHUS PAa3JNYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEeakinH U
MOJIO’KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckass xumusi.

Ilonoxenue HemertamioB B llepuognueckoll cucTeMe XHMHUYECKMX djeMeHToB [ .
MenneneeBa U OCOOEHHOCTH CTPOEHHsSI HMX aroMOB. Pusnueckne CBOICTBA HEMETAJUIOB.
AJoTponusi HeMeTaJuIoB (Ha puMepe KUCIopoa, cepsl, pocdopa u yriaepoaa).

Bonopon. Ilonydyenue, ¢usnueckne U XUMHUYECKHE CBOIMCTBA: PeakUMU C METALUIAMH U
HEMETaJJIaMH, BOCCTAHOBUTEJbHBIE CBONCTBA. | mapuapl. TOIIMBHbBIC 3JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupone, crocoObl NMOJdy4eHus, PU3NIecKne U XUMHYECKHe
cBorictBa. ['amoreHoBogoponbsl. BakHeine KHCIOPOACOAEPIKALIUE COEAUHEHUS TaJlOTeHOB.
JlabopaTopHble 1 TPOMBILUIEHHBIE CITOCOOBI MOJYYeHNUs raoreHoB. [IprMeHeHe rajJoreHoB 1 ux
COeIMHEHU.

Kucnopon, o3oH. JlabopaTopHble W MPOMBILILIEHHBIE CIOCOOBI MONYYEHHsS] KHCIOPOAA.
dusnyeckre 1 XUMUYECKUE CBONCTBA U IPUMEHEHHE KUCIO0poAa U 030Ha. OKCUIbI U IEPOKCUBL.

Cepa. Haxoxxgenwe B mpupoae, CIOCOOBI MONydeHUs, (U3MUECKUe U XUMHUYECKUE
coiictBa. CepoBonopon, cynbdunsl. Oxcun cepbi(1V), okcun cepui(V1). CepHucras u cepHasi
KACIOTBl M UX coimu. OcoOEHHOCTH CBOWCTB CepHOH KHUCIOTHL. llpumeHeHue cepel U €€
COeIMHEHU.

Azor. Haxoxxgenue B mpupope, crnocoObl MONyudeHHs, (U3NYeCKHe U XUMHUYECKHe
cBoiicTBa. AMMuUak, HUTpuAbL. Oxcuapl azoTa. A30THUCTas U a30THAsl KUCJIOTbI U UX COJH.



Oco0eHHOCTH CBOWCTB a30THOW KHUCIOTHL [IpuMeHeHue a30Ta M ero CoeAuHeHW. A30THbIE
ynoOpeHusl.

@ocdop. Haxoxnenne B mpupoje, crnocoObl mojydeHus, Gu3ndecKue U XUMHYECKUE
coiictBa. @ochuast u pochun. Oxcunsl hocdopa, pochopras kucnora u eé conu. [Ipumenenue
doctopa u ero coennnenuii. @ocopHbie yroOpeHws.

Yrnepon, HaxoxaeHue B npupode. AuorpomHbie Moaudukaiuu. Duznueckue u
XUMHYECKHE CBOICTBA MPOCTHIX BEIECTB, 00pa3zoBaHHbIX yriaepoaoM. Okcua yraepona(ll), okcnn
yraepona(lV), yronbHas KHCIOTa U €€ coMyu. AKTUBUPOBAHHBIN yrouib, ancopOmmst. PysuiepeHsl,
rpaden, yraepoaHeie HaHOTPYOKH. [IpuMeHeHne MPOCTHIX BELECTB, 0OPA30BAHHBIX YIIIEPOIOM,
U €ro COeIMHEHUN.

Kpemnmii. Haxoxxnenne B mpupope, crocoObl MOMydeHus, PU3MUECKHe U XMUMHUYECKHE
cotictBa. Oxcun kpemausi(IV), kpeMHueBast KHCIOTa, CUIMKATHL. IIpUuMeHeHne KpeMHUs U ero
coequHeHunil. CTekI10, ero noyuy4yeHue, BUAbI CTeKIIa.

[Monoxenne metamos B [leproanueckoli cucreMe XUMHUYECKHX 3J1IeMeHTOB. OcoOeHHOCTH
CTPOEHHUSI BJIEKTPOHHBIX 000J049eK aToMOB MeTajuioB. Obmue pusndeckue CBONCTBA METAJLIOB.
IIpumeHeHne MeTayuIoB B ObITY 1 TexHUKe. CIIaBbl METAJLIOB.

DNEKTPOXUMHUUECKUH psil HanpsiokeHUH MeTaiioB. O0mue crnocoObl MoyueHs] METaJUIOB!
TUPOMETAILTYPIHsl, MHPOMETAJTyprysl, dJIeKTpoMeTannyprus. I1oHsTie o KOppo3uu MeTasuioB.
CriocoObI 3aLTUTBl OT KOPPO3HUHL.

OO0miast xapakrepuctrka MeTauioB IA-rpymmel Ilepuognyueckoil CHCTEMbl XUMHYECKHX
sneMeHTOB. Harpuil u xanuii: nmony4deHue, GU3NIECKUE U XMMHUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCTUHEHUI.

OO6mast xapakrepuctuka meraiuioB IIA-rpynme! [lepuonndeckoil cHCTEMBI XMMUYECKHX
3JIeMEHTOB. Marauii U KajubpLHil: ony4denne, pu3nuecKkue 1 XUMUIECKHe CBOWCTBA, MPUMEHEHHUE
MPOCTBIX BEIECTB U UX COSAMHEHUH. JKECTKOCTD BOIBI M CITOCOOBI €€ YCTPaHEHMSI.

ANIOMHHUH: TIOJydeHue, (pu3nuecKkue M XUMHUYECKHEe CBOWCTBA, MPUMEHEHHE IMPOCTOTrO
BEIIECTBA M €ro COoeNMHEHUH. AMQOTepHble CBOICTBA OKCHAA M THAPOKCHAA AJTIOMHHUS,
I'HJPOKCOKOMILIIEKChI aJTFOMUHUS.

OOmast xapaktepuctuka MetaioB mobounbix noxarpymm (b-rpymm) Ilepuonndeckoit
CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

dusnyeckre U XMMUYECKHE CBOMCTBAa XpoMa U ero coeauHeHui. OKCuabpl U TUAPOKCUABI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AMXPOMATHL, UX OKHUCIHTEIBHBIE CBOWMCTBA.
ITonydeHue 1 npuMeHeHHE XpoMma.

dusnueckue MW XUMHYECKHE CBOMCTBA MapraHua M €ro coeauHeHud. Baxknenmmne
coequnenus: mapranmna(ll), mapranua(lV), mapranua(VI) u mapranua( VII). Ilepmanranar kanus,
€r0 OKHUCIIUTENIbHbIE CBONCTBA.

dusnyeckre 1 XUMHUYECKHE CBOMCTBA kene3a U ero coequHeHnil. OKkcuabl, THAPOKCUIBI U
conu skene3a(1l) u xxeneza(1ll). ITonyueHre n npuUMEHEHHE JKeje3a U €ro CILJIaBOB.

Dusnueckre 1 XUMHYECKHE CBOMCTBA MeIU U €€ coennHeHui. llonyyenune u npumeHexnue
MeAu U €€ COeAUHEHUN.

[usk: monydenue, GpU3NUECKHE U XUMHYECKHE CBOWCTBA. AM(DOTEpHBIE CBONCTBA OKCHAA
U TUJPOKCHA LIMHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [IpiMeHeHne IuHKa U ero COeIMHEeHUN.

DKCreprMEHTAIbHBIE METO/IbI H3yUEHHSI BELIECTB M UX MPEBPALICHHH: H3y4eHHe 00pa3oB
HEMETAJJIOB, TopeHne cepbl, ¢ocdopa, xkene3a, MarHusi B KHUCIOPOAE, M3Y4UeHHE KOJUIEKLUU
«MeTasnbl U CIUIaBbD», B3aUMOJEHCTBHUE IEJOYHBIX U IIEJIOYHO3EMENbHBIX METAJUIOB C BOAOH
(BO3MOJKHO HCIIOJIB30BAHNE BUIEOMATEPHUATIOB), B3AaMMOICHCTBIE LINHKA U JKeJle3a C pacTBOpaMu



KUCJIOT M LIEJIOYeH, KaueCTBEHHBbIC PEaKLUH HAa HEOPraHMYECKHe aHWOHBL, KaTHOH BOAOPOAA U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE THAPOKCHIOB AIFOMUHUS M IMHKA C PACTBOPAMH KHCIIOT U
IIeJIo4el, pelIeHne SKCepUMEeHTAIbHBIX 33124 110 TeMaM «I anmoreHsry, «Cepa u e€ coeTMHEeHUs,
«A30T U Qochop U X CoemUHEHUsT», «MeTauibl TJIaBHBIX MOArPyMI», «MeTajuibl TOOOYHBIX
TOATPYIID».

XuMHUS U )KU3Hb.

Ponb xumuu B obecnieueHNH yCTOMYUBOrO pa3BUTHs dejoBedecTBa. [IoHITHE O HAyUHBIX
METO/IaxX MO3HAHUS U METOJOJIOTHH HAYYHOT O HcciaenoBanus. HayuHble MPUHIMITBI OpraHU3alug
XUMHYECKOTO MPOU3BOACTBA. IIpoMBIlieHHbIe CIIOCOOBI MONTyUeHHs] BAXKHEHIINX BEINecTB (Ha
npuMepe MPOU3BOJICTBA AMMMAKa, CEPHOH KHUCIOTHL, MeTaHoja). lIpomsliieHHble crocoObl
NOJIyYeHUSI METAJUIOB M CIUIABOB. XUMHYECKOE 3arpsi3HEHHE OKPY)KAKIIEH cpembl U ero
nocaencTBus. Poib XuMuK B 00€CTIeUeHHH SHEPTETHYECKOH O€30MacHOCTH.

Xumusi U 310pOBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. lIpaBuia HCHONB30BaHUS
JIEKapCTBEHHBIX IpenaparoB. Pojb XMMHUN B pa3BUTHH MEAMLIUHBL

XUMHsI TAIIA: OCHOBHBIE KOMITOHEHTBI, MULIEBbIe 100aBKU. Ponb XuMun B obecriedeHnn
MUINEBOH OE30MaCHOCTH.

Kocmernueckne n mapgromeprsie cpeactsa. berroBas xumms. [lpaBuma Oe3omacHOro
UCTIOJIb30BAHMS MPETapaToB ObITOBON XUMHUH B TOBCEHEBHOM JKU3HU.

XUMUSI B CTPOUTENIbCTBE. BAXKHEHUININE CTPOUTENIbHBIE MaTepHabl (LIeMEeHT, OETOH).

XuMHsI B CENIbCKOM x03stiicTBe. OpraHndeckrue 1 MUHEpaIbHbIe yIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MATEPHAIIBI, KPACKH, CTEKIIO, KepaMHuKa. MaTepuabl s
snekTponuku. HaHoTexnoMOrnu.

PacuértHble 3anaun.

Pacuérer: Maccel BemecTsa Hii 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
wi 00bEMY ONHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEINECTB, Macchl (00BEMa, KOIMYECTBA
BEIECTBA) MPOAYKTOB PEAKLWH, €CIH OFHO M3 BEIIECTB HMMEET IMpUMecH, Macchl (00béMa,
KOJINYECTBA BEIIECTBA) MPOAYKTAa PEaKIHH, €CIU OOHO U3 BEINECTB JAaHO B BUAE PacTBOpa C
ONpeAeNEHHON MacCOBOM JOJed pPacTBOPEHHOIO BEILIECTBA, MACCOBOW JOJIM W  MOJSIPHOMN
KOHIIEHTPALIMN BEIIECTBA B PACTBOPE, AOJHM BBbIXOAA IMPOAYKTA PEAKLHH OT TEOPETHUECKH
BO3MOYKHOTO.

MesxnpeameTHble CBSI3H.

Peanmmuzauust MeXIpeIMETHBIX CBsi3el MpH M3yueHUH OOIIel U HEOPraHWYeCKOH XUMHH B
11 xmacce ocyIIecTBIIETCS Yepe3 UCMOMb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHI,
TaK U MOHITHH, IPUHSTHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmne ecTecTBEHHO-HAy4YHbIE TIOHATHS. SIBJICHHWE, HAay4dHbIH (DaKkT, THIOTE3a, TEOpHs,
3aKOH, AaHalM3, CHHTE3, KJacCUpUKALUs, TMEePUOANYHOCTb, HAONIOJEHNe, W3MEPEHHE,
SKCIIEPUMEHT, MOZIEJIb, MOIEITMPOBAHNE.

dusnka: Marepus, MHUKPOMHP, MAaKpPOMHpP, aTOM, 3JIEKTPOH, NPOTOH, HEHTPOH, HOH,
U30TOMBI, PAJMOAKTHBHOCTh, MOJIEKYJIA, SHEPreTHYECKHI YpPOBEHb, BELIECTBO, TEJNO, OOBEM,
arperaTHOe COCTOSIHHE BEIECTBA, UICANIbHBIN ra3, (U3NIECKHE BEINIHHBI, €IMHULIBI H3MEPEHHUS,
CKOPOCTB, SHEPTHs, Macca.

buonorus: kinerka, opraHu3M, OSKocHcTeMa, Omocdepa, wmeradonusM, Makpo- U
MHUKPO3JIEMEHTBI, O€JIKH, JXUPBI, YIJIEBOABI, HYKJIEHHOBBIE KHCIOTBL, (PEPMEHTBHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M IMOTOK SHEPTUH B SKOCUCTEMAX.

I'eorpadusi: MUHEpasbl, TOPHBIE TIOPO/BI, MOJIE3HbIE HCKOMAeMBbIe, TOILIIHBO, PECYPCHL



TexHonorus:: XumMuueckasi MPOMBIIIIEHHOCTb, METAJIyprusi, CTPOUTEJbHbIE MaTepHallbl,
CEJIbCKOXO3SIICTBEHHOE  MPOU3BOJCTBO, IMUINEBAs IMPOMBIIUIEHHOCTh, (apMaleBTHYECKas
MIPOMBIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX Ipenaparos, MPOU3BOACTBO
KOHCTPYKLMOHHBIX MaTePHAJIOB, 3JIEKTPOHHAs IPOMBILIIEHHOCTb, HAHOTEXHOJIOTHH.



IVTAHWUPYEMBIE PE3VJIbTATBI OCBOEHHWA IIPOITPAMMBI 110 XUMHHN HA
YIJIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUMA

JIMUHOCTHBIE PE3YJBbTATHI

B cooTBeTCTBUHM € CHUCTEMHO-IEATEIbHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaToOB OCBOEHHS MpeaMeTa « X MMUS» Ha YPOBHE CpeiHero o0uiero 00pa3oBaHuUs BbIIEICHbI
CIIEAYIOIINE  COCTABISIOLINE. OCO3HAHME OOYYArOIIMMHUCS  POCCHUHCKOW  TpakoaHCKOH
UIEHTUYHOCTH, TOTOBHOCTH K CaMOpPA3BHUTHIO, CAMOCTOSTEJIBHOCTH W CaMOOIMPENeNeHHIO;
HAIM4YMe MOTHBAUMM K  OOYYEHHIO, TOTOBHOCTb M  CHOCOOHOCTh  OOyHaroIIHMXcCs
PYKOBOICTBOBAThCSl MPUHSTBIMU B OOINECTBE MPABWJIAMM M HOpPMaMH TMOBEICHHUS, HAJUUYUE
MPaBOCO3HAHHSI, SKOJIOTHUECKON KyJbTYpPbI, COCOOHOCTb CTABUTh LIEJIH M CTPOUTH KM3HEHHbIE
TUTaHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaMeTa « XHUMHs» OTPaKalT CPOPMHUPOBAHHOCTH
OTIbITA MMO3HABATEIBHON U MPAKTHYECKON EATENbHOCTH 00YUArOIHUXCs B MPOLIECCE PeATU3aLuN
00pa3oBaTeNIbHON IEATETBHOCTH.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa «XHUMHs» OTPaKarT CHOPMUPOBAHHOCTH
OTIbITA MMO3HABATEIBHON U MPAKTHYECKON NEATENbHOCTH 00YUAIOIMXCs B MPOLIECCE PeaTU3aLUN
00pa3oBaTeNIbHON JeSITEbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUS

OCO3HAHHsI OOYUAIOIUMHICS CBOUX KOHCTUTYLMOHHBIX MPaB U O0S3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

NPECTABICHUS] O COLMAIbHBIX HOPMAax M MPAaBHJIAX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AEATENbHOCTH MPH CO3AaHUH YUeOHBIX MPOEKTOB,
pelIeHnH y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH X UMHYECKHUX SKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTHKY U apTyMEHTbI APYTHX
NPY aHAJTU3€ PA3JIMYHBIX BUIOB yueOHOM AESITebHOCTH,

2) NaTPHOTHYECKOr0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOLICHHUs] K HCTOPUYECKOMY U HAYYHOMY HACJIENUI0 OTeYeCTBEHHOI
XUMUH,

YB&KEHUS] K MPOLIECCY TBOPUECTBA B OOJNACTH TEOPHHM M MPAKTHYECKOTO MPHIOKEHHUS
XMUMHH, OCO3HAHMS TOrO, YTO MAAHHbIE HAYKH €CTh pe3yJbTaT JIMTENbHBIX HAOIIOACHHI,
KPOMOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, MOCTOSIHHOT'O TPY/a YUEHBIX U MPAKTHKOB;

UHTEpeca M [O3HABATEJbHBIX MOTHBOB B IMOJYYEHHH U TOCICOYIOLIEM aHaH3e
uH(popMaLMK O MEePEAOBbIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM X MMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMUSI, 3TUYECKOTO TOBEICHHS,

CMOCOOHOCTH OLIEHUBATDH CUTYALIUH, CBSI3AHHBIE C XMMHUUECKUMU SIBJICHUSMH, U TPUHIUMATh
OCO3HaHHBIE PELICHUs], OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH,

TOTOBHOCTH OLIEHHUBATh CBOE MOBEAEHHE M MOCTYIKH CBOUX TOBApPHUILEH C MO3HMLMIL
HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHUS MOCJIEACTBHI MOCTYTKOB,

4) popMupoBaHUS KYJbTYPBbI 310POBbSI:

MOHVMAHWSI LIEHHOCTEH 310poBOrO M Oe3omacHOro obOpasa >KU3HH, HEOOXOOUMOCTU
OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (DU3NYECKOMY U MICUXUYECKOMY 310POBbIO;



coOnroeHns TpaBmyl OE30MaCHOTO OOpalleHHs] ¢ BEIIeCTBAMH B OBITY, MOBCETHEBHOMN
JKU3HH, B TPYIAOBOH NESTENBHOCTH,

NOHMMAHUS LEHHOCTH TPAaBWJI HWHIWBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30macHOro
MOBEACHMS B CUTYaLUsX, YTPOXKAIOIINX 3A0POBBIO U JKU3HU JIFOIEH;

OCO3HAHMS TOCIENCTBUI M HENPUSTHS BPEIHBbIX NPUBBIMEK (YyHOTPEOJICHUS aKOTOJI,
HApKOTHKOB, KYPEHHS);

5) TpynoBoro BociuTaHusi:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIEeNOBATEIbCKONW MIEATENBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTHX BUIAX NESITEIbHOCTH,

YCTAHOBKM Ha AaKTHBHOE Yy4YacTHE B PELICHWH NPAKTUYECKUX 3a/1a4 COLMAIbHON
HAIPaBJIEHHOCTH (B PAMKaX CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YYEHHUIO MpodeccHil pa3indHOTrO pona, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHHUH 10 XUMUH,

YBKEHU K TPYAY, JIFOISIM TPyAa U pPe3yJIbTaTaM TPyIOBOH NEATENbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHINBUAYAILHON TPAEKTOPUN 00pa3oBaHusl, Oyaymei
npodeccuu U peann3aluy COOCTBEHHBIX )KU3HEHHBIX IUIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CNOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPeOHOCTEH 001IecTBa,

6) 3K0JI0rH4ecKOro BOCIUTAHUS:

SKOJIOTUYECKU Le1ecO00Pa3HOro OTHOIIEHHS K MPHUPOJE KaK UCTOUHHKY CYIIECTBOBAHUS
JKH3HHU Ha 3emiie;

MOHUMAaHHUS TJI00ATBHOTO XapakTepa SKOJIOTHUECKUX MPOoOseM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HAa COCTOSIHUE MPUPOIHON U COLIMAIbHOM Cpenpbl,

OCO3HaHMSI HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHIKEHUH XUMHHU JIJIsI PELICHHUsT BOTIPOCOB
PaLMOHATIBHOTO PHUPOIONIOIBb30BAHUS,

AKTUBHOTO HEMpPUATHUS NEHCTBUH, NMPUHOCAILINX BPeN OKPY’KaroleHd MPUPOIHOH cpene,
YMEHHUSI MPOTHO3UPOBATh HEONATOMPUSATHBIE SKOJIOTUYECKHE IMOCIENCTBUS MPENNPHHUMASMBIX
JOENCTBUN U MPEAOTBPAIATh UX,

HAJIMYUS PA3BUTOTO HKOJIOTHYECKOTO MBILIUICHUS, SKOJOTHYECKON KYJIBTYPBL, OIbBITA
IEATEIbHOCTH OSKOJIOTUYECKON  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOACTBOBATBCA HMH B
NO3HABATENILHOW, KOMMYHHKATHBHON M COLIMANIBHON MPAKTHKE, CITIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSTH UAEOIOrnH XxeModobuwy;

7) HEHHOCTH HAYYHOI0 MO3HAHMA:

MHPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKd U
OOIIeCTBEHHOH MPAKTHKH;

NOHUMAHUS CIeUU(PUKH XUMHHM KaK HAyKH, OCO3HaHUs €€ poiu B (POPMHPOBAHUU
PaLMOHATIBHOTO HAYYHOT'O MBILIUICHHUS, CO3MAHUH LIEIOCTHOTO MPEACTABICHUSI 00 OKPYKaroIeM
MHpEe KaKk O €JUHCTBE NPUPOABI M UEJIOBEKa, B MO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEH U
peweHny npodaeM COXpaHEHHsI TPUPOJHOTO PABHOBECHS,

yOexnEHHOCTH B 0COOOH 3HAYMMOCTH XHUMHUH JJisl COBPEMEHHOW LMBWIM3ALUU. B €€
I'YMAaHUCTHYECKOW HANpPaBJICHHOCTH W BAKHOW POJHM B CO3MAHMM HOBOH 0a3bl MaTepHaIbHON
KYJBTYPBI, B pEIIEHUH II00aJbHBIX MPOOIEM YCTOHYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOW,
SHEPreTUYEeCKOH, THINeBOW W HKOJOTHYECKOH O€30macHOCTH, B Pa3BUTHH METULMHBIL,
o0ecre4eHnn YCIIOBHI YCIEIHOTO TPYAa U HKOJIOTHIECKH KOM(OPTHON JKU3HU KKAOTO HWIEeHA
o01ecTna;

€CTeCTBEHHO-HAyYHOW TI'PAMOTHOCTH. TIOHHMAHHS CYI[HOCTH METOJOB TIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJB30BATh MOJyYaeMble 3HAHUS IS



aHanm3a U OOBSICHEHMs SIBICHHH OKPYXKAKOIIEr0 MHpPa M NMPOUCXOISIIUX B HEM H3MEHEHMH,
YMEHUA ACIaTh O6OCHOBaHHbIe 3aKJIIOYCHUA Ha OCHOBE HAYYHbIX q)aKTOB 1 UMCHOIUXCA NaHHBIX
C LIEJIBIO MONTyYEHHsI TOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO UCTIOB30BATh XUMUYECKHE 3HAHUS JIJISl PEIeHUsT MPOdiemM
B PCAJIbHBIX JKU3HCHHBIX CUTYALIUAX ]

UHTEpeca K MO3HAHUIO, HCCIIEIOBATEIbCKON IS TeIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPephIBHOMY OOpa3OBaHHIO M CaMOOOPA30BAHUIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHUM 0[O XHUMHHU B COOTBETCTBHUU C SKHU3HEHHBIMU
noTpeOHOCTSIMU,

HUHTepeca K OCOOEHHOCTSIM TPYAa B Pa3IMYHBIX cepax nmpodhecCHOHATBHON AeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble Pe3yJbTaThl OCBOEHHS MPOrpaMMbl 10 XUMHU Ha YPOBHE CPEAHETrO
o0mrero o0pa3oBaHUs BKIIFOYAIOT:

3Ha4nMble 1751 (POPMHUPOBAHUS MHPOBO33PEHUST OOYHAIOIIMXCS MEKAMCLUUIUIMHAPHBIC
(MexnpenMeTHbie) 00LIeHayYHbIe TOHATHS, OTPAKAIOLINE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienru(puKy METOIOB TIO3HAHUS, MCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEPrusl, SIBJICHHE, MPOLECC, CUCTeMa, HAay4YHbIH (pakT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIEAOBaHUE, HAOIIOICHNE, N3MEPEHHUE, SKCIIEPUMEHT U IpyTue),

yHHUBEpCalbHble  y4ueOHble  aelcTBUS  (TIO3HABaTENIbHBIE,  KOMMYHHKATHBHBIE,
peryisTuBHbIe), obecneunBarome (GopMHpPOBaHHWE (PYHKIHMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH O0YYarOIIUXCSL;

CHOCOOHOCTh  OOYHYAIOLIMXCS ~ HCIONB30BaTh ~ OCBOEHHBIE  MEKIHCLHUIUIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHWA U YHHBEPCAJIbHbIe y4eOHbIE NEHCTBHS B MO3HABATENBHON U
COLIMAJIbHON MPAKTHKE.

MertanpenMeTHble pe3yJIbTaThl OTPAKAIOT OBJIAACHUE YHUBEPCAIbHBIMH Y4eOHBIMU
MO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMHU U PETyJISTUBHBIMHU [EHCTBUSIMU.

ITo3zHaBaTenbHbIE YHHBepPCAJIbHBbIE YUeOHbIe el CTBHUS

1) 6a3oBbIe JJOTHYECKHE 1eHCTBHUS:

CaMOCTOSITENIbHO (POPMYyJIMPOBAaTh MU AaKTyaJU3UpOBaTh MpobiieMy, paccMaTpuBarh eé
BCECTOPOHHE;

OTIpEAeNATh LENH NeATEIbHOCTH, 3a7aBasl MapaMeTpbl U KPUTEPUU WX JTOCTHUKCHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C MMOCTABJICHHBIMU LICJIAMU,

HUCIOJIB30BAaTh IMPU OCBOCHHUU 3HAHUU HpI/IéMbI JJOTUYCCKOI'O MBIIIJICHUA. BBIOCIATH
XAPaKTEPHBIC TPU3HAKU OOHSTUH H YCTaHAaBJIUBATE HUX  B3aUMOCBS3b, UCITOJB30BATH
COOTBETCTBYHOLIUE TTOHATUSA OJIA O6”b$ICHeHI/I$[ OTHACJIIBbHBIX q)aKTOB u ﬂBHeHHfI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIACCU(UKALIH BEIIECTB M XUMHUYECKUX PEaKIIH;

YCTaHaBJIMUBATL NPUIHUHHO-CICACTBCHHDBIC CBA3U MECKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTD JIOTHUYCCKUEC PACCYKACHUA (I/IHI[YKTI/IBHbIe, ACAYKTUBHBIC, 1O aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH W MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYJIHUPOBATh BBIBOIBI U
3aKJTFOYCHUS,

NPUMCHATE B NPOLUECCE MO3HAHHA HUCIIOJB3YCMBIC B XUMHUU CUMBOJHUYCCKUE (3HaKOBbIe)
MOZIeNH, TPeoOPa30BBIBATE MOACIBHBIE MPEICTABIECHHIS — XUMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA,
XUMHU4eckast (OpMysia, ypaBHEHHE XHUMHUECKOH peakuuu — TpU PelieHuH y4eOHBIX



NO3HABATENbHBIX U MPAKTHYECKUX 337144, IPUMEHATh Ha3BaHHbIE MOAEIIbHBIE TPEICTABICHUS IS
BBISIBJICHHSI XaPAKTEPHBIX MPU3HAKOB U3YYaE€MBIX BELIECTB U XUMHUYECKUX PEAKIIH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE JeHCTBHS:

BJIaZIETh OCHOBAMH METOOB HAYYHOT'O MIO3HAHUS BELIECTB U XUMHUECKUX PEaAKLIN;

dopMyaHpoBaTE LENM M 3aJaYd  MCCIENOBAHMS, HCIIOJNb30BaTh IIOCTABJICHHbBIE U
CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
111 POPMHUPOBAHHUS THITOTE3BI 110 MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY KIEHHIA;

BJIaJIeTb HABBIKAMH CAMOCTOSITEJIbHOIO IUIAHMPOBAHUS U TIPOBENEHHUS] YYEHHYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOJIOIATh 32 XOOM IPOLECCa, CAMOCTOSITEIBHO
MPOTHO3MPOBATh €ro pe3yibTar, (HOopMyaupoBaTh OOOOIIEHHWS W BBIBOAbI OTHOCHUTEIBHO
TOCTOBEPHOCTH PE3YJIBTATOB MCCIIEAOBAHUS, COCTABISTH OOOCHOBAHHBIA OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OMBIT YYSHHYECKOH HCCIeNOBATENIbCKOH M TMPOEKTHOW AESTeNbHOCTH,
NPOSIBJIATE  CIIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITEIbBHOMY TIIOMCKY METOAOB pEIICHUs
NPAaKTUYECKUX 337124, IPUMEHEHUIO PA3JIMUHBIX METOJIOB ITO3HAHMUSI.

3) padora ¢ undopmauueii:

OPUEHTHUPOBATbCSI B PA3JMYHBIX HCTOYHMKaX uHpopMauuu (HAYyYHO-TIOMYJISIPHAS
JUTEpaTypa XHUMHYECKOTO COAEP’KaHUs, CIpaBOYHbIE T1OCOOMs, pecypcbl HHTepreTa),
aHAJTM3UPOBATh HHPOPMALIHIO PA3JTUYHBIX BUIOB U (POPM MPENCTABICHUS, KPUTHIECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HETPOTUBOPEYHBOCTb;

¢dbopMyaHpOBaTh 3aMpOChl U NPUMEHATH PA3MYHBIE METOABI NPHU IOHCKE M OTOOpe
uH(pOpMaLK, HEOOXOAUMOMN AJISl BBITTOJIHEHHUS YUeOHBIX 3a/1a4 ONPEAEIEHHOTO TUTIA,

npUoOpeTaTh OMBIT UCIOJB30BAHUS MH()OPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH U
PA3JIMYHBIX TTOUCKOBBIX CUCTEM,

CaMOCTOSITENIbHO BBIOMPATh ONTHMANIBbHYIO (pOpMy TpencTaBieHuss HHPOpMauUu (CXEMBbI,
rpad UKy, TUarpaMMel, TaOIHULbL, PUCYHKH U IPYTHE),

UCTIONIb30BaTh HAy4YHBIA SI3bIK B KAueCTBE CpEencTBA MNpU paboTe ¢ XUMHUYECKOH
uHpOpMaLuell: MPUMEHITh MEXIpeaMeTHble ((pHU3MuecKkue W MaTeMaTH4YeCKue) 3HAKU U
CHUMBOJIBL, (POpMYJTEI, a00pEeBUATYPBI, HOMEHKJIATY DY,

HCIMOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUE CPCACTBA HAMTIAAHOCTH.

KommyHukaTHBHbBIE YHHBepcaabHbIe YueOHble JeHCTBHS:

3aaBaTh BOMPOCHI 10 CYINECTBY OOCYK1aeMOH TEMBI B XOJI€ THAJIOra W/HIIH JUCKYCCUH,
BBICKA3bIBATb UJACH, (I)OpMy.]'II/IpOBaTb CBOU NPCAJIOKCHHUA OTHOCUTCIIBHO BBITTIOJIHEHUA
MPEIJIOKEHHOM 3a1a4u;

BBICTYIIATb C Hpe:’;eHTaL[PIefI PE3YIBTATOB MO3HaBaTEILHOU ACATCIBHOCTH, TOJYYCHHBIX
CaMOCTOATCJIBHO HWJIM  COBMECTHO CO CBCPCTHUKAMU TMPU  BBIIMIOJIHEHUHU XHUMHWYECCKOTO
SKCIEePUMEHTa, TMPAKTUYECKOW paboThl TO WCCIASNOBAHUI CBOWCTB HM3YYa€MbIX BEIIECTB,
peanu3zanuy yueOHOro MpoekTa, U (HOPMyIMPOBATH BBIBOABI MO pPE3yJIbTaTaM MPOBENEHHBIX
UCCIIEIOBAHUN MyTEM COTIIACOBAHMS MO3UIMN B XO/1€ OOCYKIeHUsI 1 0OMEHa MHEHHSIMH.



PerynsiTuBHbIe yHHBepCAJIbHbIE YueOHbIe 1eificTBHS:

CaMOCTOSITENIPHO IITAHUPOBATh U OCYILIECTBIISATh CBOKO ITO3HABATENBHYIO IESITENbHOCTD,
ompernenss € Hear U 3a7add, KOHTPOJMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraéMblii aJlrOPUTM IEHCTBUN TPHU BBITIOJHEHUH yYUeOHBIX M HCCIIEAOBATENBCKUX 3ajad,
BeIONpaTh Hanboee 3(pPEKTUBHBIN CIIOCOO MX PELISHHS C YYETOM IMOJYYEHHs] HOBBIX 3HAHUH O
BEINECTBAX U XUMHUYECKUX PEAKLUSX;

OCYLIECTBIISITH CAMOKOHTPOJIb IESITEJIbHOCTH HA OCHOBE CAMOAHAIN3a 1 CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yabTaThl OCBOSHHS MPOrPAMMBI [0 XUMHH Ha YIIyOJEHHOM ypOBHE Ha
ypoBHE cpexaHero odmero oOpa3oBaHUsSI BKIIOYAOT creruduyeckue st yueOHOro npenMera
«XUMUs» HayudHbIE 3HAHUS, YMEHHUs M CIOCOOBI AEHCTBUH MO OCBOCHHWIO, MHTEPIPETALUU U
HpeO6pa30BaHI/II'O 3HaHPIfI, BUABI ACATCIBHOCTU IO MOJYUCHUIO HOBOI'O 3HAHUA U MPHUMEHEHUIO
3HAaHUU B Pa3JIMIHbIX yLIe6HbIX CUTyallusIX, a4 TAKXKE€ B PECAJbHBIX KHU3HCHHBIX CUTyallUAX,
CBSI3aHHBIX ¢ XUMHe. B nporpamMme 1o XuMHu NpeaAMETHBIC PE3YJIbTATHI MIPEACTABIICHDBI ITIO rOAaM
U3YYEHUSI.

10 KJTACC

IIpenmeTHbIe pe3yabTaThl OCBOEHHS Kypca « OpraHuuecKast XUMHUSD) OTPaKaroT:

cpOpMHPOBAHHOCTD MPENCTABIECHHI: O MECTE U 3HAUEHIH OPTaHUYECKON XUMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ pOoJi B 00ECIIEUeHNH YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA B PEIICHUU
npoOJeM SKOJIOTUYECKOH, SHEPreTHYeCKOH M MHIIeBON OE30MacHOCTH, B Pa3BUTHH MEAHMLIUHBL,
CO3JIaHMH HOBBIX MAaT€PHUAJIOB, HOBBIX HCTOYHHMKOB 3HEPIUH, B OOECIEUEHUH PaLMOHAIBHOTO
NPUPOAOIIOIB30BaHNUS, B (OPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTyphI YEIOBEKA, a TAKKE
SKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIECHHUS K CBOEMY 3[JOPOBBIO U IPUPOAHOM cpene;

BJIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET. OCHOBOIOJIATAIOIINE
MIOHATHS — XUMHUYECKUH 3JIEMEHT, aTOM, PO H 3JIEKTPOHHAst 000JI0UKa aToma, S-, p-, d-aTOMHBIE
opOuTany, OCHOBHOE M BO30Y>KAEHHOE COCTOSIHHSI aTOMa, TMOpUIN3AaLs aTOMHBIX OpOHTajel,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHUS, XUMHUYECKast
CBsI3b, MOJIb, MOJISIPHAS] MAcCa, MOJIIPHBIN 00BEM, YTIIEPOIHBIN CKeJeT, PyHKIIMOHANbHAS IPYIINa,
pamukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpPALIEHHBbIC, CKEJIETHBIE), H30MEpUs
CTPYKTYpHasl M MPOCTPAHCTBEHHAs (T€OMETPUIECKas, ONTHYECKasi), H30MEPhI, TOMOJIOTHYECKUN
psi, TOMOJIOTH, YTIJIEBOAOPOABL, KHUCIOPOA- M a30TCOAEpIKAIHe OPraHMYECKHEe COENUHEHHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS; TEOPHHU, 3aKOHBI
(mepuopmueckuit 3akoH J{. 1. MeHaeneeBa, Teopusi CTPOEHHUs] OPraHMYECKHX BemecTs A. M.
ByTneposa, 3akOH COXpaHEHHUSI MACChI BEIECTB, 3aKOH COXPAHEHUS M NIPEBPALICHHS] SHEPTUH ITPH
XUMHYECKHX PEAKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XHMMHUH, MHPOBO33PEHUYECKHE
3HAHUS, JIeKAIUEe B OCHOBE NMOHMMAHHS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHHIA,
NPEACTABICHUS O MEXaHM3Max XHUMHUYECKHX PEaKUUN, TEPMOAMHAMUYECKMX W KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AWMHOM BIIUSTHIH aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX
(MHOYKTUBHBINA U Me30oMepHbIH 3¢ dextsl, opuenTantsl 1 u Il pona); pakronornyeckune ceenenus
O CBOWCTBAX, COCTaBe, MOJyUEHHUH WU O€30IMaCHOM HCIIONBb30BAHUH BAKHEUIINX OPTaHHMYECKHX
BEIIECTB B OBITY M MPAKTUYECKOH NEATENIbHOCTH YEeJNOBeKa, OOIMX HAy4YHBIX NPUHLUIAX
XUMHYECKOT'O TIPOM3BOICTBA (Ha MPUMEpE MPOU3BOICTBA METAHONA, TepepadboTKU HeTH);



c(pOPMHPOBAHHOCTb YMEHHH: BBIABIISATH XapaKTePHbIC IPU3HAKY MTOHATUH, YCTAHABINBATD
UX B3aHMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOLIHE MMOHATHS NIPU OIMMCAHUN COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYE€CKUX COECANHECHUN,

c(OpMHPOBAHHOCTb YMEHHIA:

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Il COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJI OPTAHUIECKUX BEILECTB;

COCTABJISITh YPABHEHUS] XUMHUYECKUX PEAKLNI U PACKPBbIBATh UX CYIHOCTb. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIHid,
peakuuii HOHHOTo OOMeHa MyTEM COCTaBJICHUSI UX TIOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI,

W3rOTaBIMBATh MOJAETH MOJIEKYJ OPraHMYECKHUX BEIIECTB ISl MJUIOCTPALMU  HX
XUMHYECKOTO U MIPOCTPAHCTBEHHOTO CTPOSHHS,

cpOpPMHPOBAHHOCTb YMEHHUH: YCTAHABIMBATH MPUHAIE)KHOCTh U3YUEHHBIX OPTraHUIECKHX
BEIECTB MO UX COCTaBY M CTPOEHHIO K OMPENEeNEHHOMY KJIacCy/TpyIie COSIUHEHNH, 1aBaTh UM
Ha3BaHMs 1o cucremarndeckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHANIbHBIE HA3BAHUS
IUIS1 OTAENbHBIX MPEACTABUTENEH OPraHMUECKUX BEIECTB (3THIICH, AlleTUIICH, TOJYOJ, TIHLIEPHH,
STHJIEHTJINKOJb, (eHOI, popMabIerus, aleTaabIeruy, aleTOH, MypaBbUHAS KUCJIOTA, YKCyCHAs
KHCJIOTA, CTEAPUHOBAs, OJIEMHOBAs, NMAJbMHTHUHOBAs KHUCJIOTHI, TJIMLWH, aJaHWUH, MajbTO3a,
bpyKTO3a, aHUIINH, AUBHHUJI, U30MPEH, XJIOPONPEH, CTUPOI H APYTHE);

c(OPMHPOBAHHOCTb yMEHHUSI ONPEAENSATh BHUI XUMHYECKOW CBS3HM B OPraHUYECKHX
COEAMHEHUSX (KOBAJICHTHAS! 1 NOHHAS CBsI3b, G- U T-CBSA3b, BOOPOIHAS CBSI3b),

c(pOPMHPOBAHHOCT YMEHHUsI NPHUMEHSATh MOJOXEHUS TEOPUH CTPOEHUS OPTaHUYECKHX
BemecTs A. M. Byrieposa nnst 0ObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHS,

cpOPMHPOBAHHOCTh yMEHHUH XapakTepHU30BaThb COCTaB, CTpPOEHHe, (HU3HUECKHue U
XUMHYECKHE CBOMCTBA THITMYHBIX NPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
AJIKAHOB, LIUKJIOAJKAHOB, AJKEHOB, AJIKAAMEHOB, AJKWHOB, apOMATHYECKUX YIJIEBOAOPOMOB,
CIHPTOB, AJIBIAETHUAOB, KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHNH 1 aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YIIIeBOIOB (MOHO-, TU- U TIOJIMCAXapUIOB),
WUTIOCTPUPOBATh TEHETHYECKYID CBSI3b MEXKIy HHMH YPaBHEHUSIMH COOTBETCTBYIOIIHMX
XUMHYECKHX PEAKLUUH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(OPMHPOBAHHOCTh YMEHHUsI TIOATBEPKIAATb HA KOHKPETHBIX MpPHUMEpax Xapakrep
3aBHCHMOCTH PEAKLMOHHOH CIIOCOOHOCTH OPTaHMYECKHUX COCAMHEHUIH OT KPATHOCTH U THIA
KOBAJIEHTHOH CBA3M (G- U M-CBsI3M), B3AUMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJICKYJIaX,

c(pOPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHHUKH YTJIEBOIOPOIHOTO CBIPBS
(HedTh, TPUPOAHBINA Ta3, yroyib), cnocoObl ero nepepadoTKH U MPAKTUYECKOe MPUMEHEHHE
NPOAYKTOB NepepadOTKH,

c(pOPMHPOBAHHOCTh BJIAACHHUS CHCTEMOH 3HAHUH O €CTeCTBEHHO-HAyUHBIX METOAAX
NO3HAHUS — HAONMIONEHNH, W3MEPEHUH, MOJEIUPOBAHUH, JKCIEpUMEeHTe (peajbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS MPUMEHSTb OCHOBHBIE ONEpPAlil  MBICIUTEIbHON
OEATEeIbHOCTH — aHAJIW3 U CHHTE3, CpaBHEHHE, O0OOIIEHHe, CHUCTEMATH3aLMIO, BBIABICHHE
NPUYIHHHO-CJIECTBEHHBIX CBSI3€H — JIs1 U3YYEHHUS] CBONCTB BELIECTB U XUMHUYECKUX PEAKIIHIA,

c(pOPMHPOBAHHOCTb YMEHHH: BBISBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C MMOHATUSAMHI U
NPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB sl 0ojiee OCO3HAHHOTO
MOHMMAHHUSI CYIIHOCTH MaTE€PHAIBHOTO €IUHCTBA MHpPA, UCIOJIb30BATh CHCTEMHBIE 3HAHUS IO



OPTaHUYECKOW XUMHHU JJIs1 OOBSCHEHHS U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
HAYYHYIO MPUPOLY;

c(pOPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYEThl IO XUMHUYECKMM (opMmyram U
YPaBHEHMSIM XUMHUYECKUX PEaKLHUil C HCIOJNb30BaHHUEM (PU3MUECKHX BeNUYMH (Macca, 00bEéM
ra3oB, KOJMUYECTBO BEINECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI
PacYEThl IO HAXOXKACHUIO XUMHYECKOW (OPMYJIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPaHUSs, INIOTHOCTH ra3000pa3HbIX BEIECTB;

cpOPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATh, AHAIN3UPOBATh M OLEHHUBATH C MO3MLUHN
SKOJIOTUYECKON O€30MacHOCTH TOCJIEACTBUS OBITOBOH W IPOWU3BOACTBEHHOW ESTEIBHOCTH
YeJIOBEKa, CBSI3aHHOW C MepepaldOTKON BEIeCTB, WCIONb30BATh IOYYCHHbIE 3HAHUS IS
MPUHATUS TPAMOTHBIX PEIIeHUH MpobJieM B CUTYAIUsIX, CBA3aHHBIX ¢ XUMHEHH;

cpOPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOIUTH XUMHUYECKUH
SKCIIEPUMEHT (MOJy4YEeHNE U M3Y4YEeHHE CBOHCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIINU
YII€BOAOPOAOB PA3IMUHBIX KJIACCOB U KHCIOPOACOAEPIKALINX OPTaHMUECKUX BEIIECTB, PEIICHHE
SKCIIEPUMEHTAIBHBIX 33124 110 PACTIO3HABAHUIO OPIraHUYECKHX BELIECTB) C COOIIOIEHUEM TIPABUI
OezonmacHoro oOpaiieHusi ¢ BellecTBaMU U JaOOPaTOPHBIM O0OpyIAOBaHHEM, (OPMYIHPOBATH
LIeIb  MCCIENOBAHUS, TMPEINCTABIAT B Pa3JIU4YHON (opMe pe3ysbTaTbl HKCIEPUMEHTA,
aHAJM3UPOBATh ¥ OLEHUBATDH MX JIOCTOBEPHOCTH;

cOpMHPOBAHHOCTb YMEHHIA:

coOmoaTh MpaBUiia 3KOJIOTHUECKH LEJIeCOO0pa3HOro MOBeNeHUs B ObITY U TPYAOBOH
IEATEIbHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS, OKPYXKAIOLIEH NPUPOAHON cpenbl U
TIOCTIDKEHHSI €€ YCTOWYHBOTO PA3BHUTHS,

OCO3HABaTh OINACHOCTh TOKCHYECKOTO NEHCTBHUS HA JKMBBIE OPTaHU3MbI ONpPENeTEHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAas cMbIch nokasatens [TIK;

aHANM3UPOBATh  LEJIECOOOpPa3HOCTh  MPUMEHEHHsT  OPraHWYEeCKUX  BEIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOLICHHUS] PUCK-TIONb3a,

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIISATh IIEJICHATIPABJICHHBIH TMOWCK XUMHYECKOU
UHpOPMALIMK B Pa3jMYHBIX HCTOYHMKAX (Hay4dHas W y4eOHO-Hay4yHasl JHUTEPaTypa, CPencTBa
MaccoBoll uH(popmaruy, HMHTEpHET W Apyrue), KPUTHUECKU AHAJIM3HPOBATH XUMHYECKYHO
uHpopMaIio, nepepadbaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C MOCTABIEHHOW Y4eOHOM
3a7a4en.

11 KJJACC

IIpenmetHble pe3ynbTaThl OCBOCHUS Kypca «O01mas 1 HeopraHMUecKasi XUMHSD) OTPAKAIOT:

cpOpPMHPOBAHHOCTD MPEACTABICHHUA: O MATEPHAIBHOM €IHMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TTO3HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE M 3HAUEHUH XUMHUH B CHCTEME €CTECTBEHHBIX HAYK
u e€ ponu B obecneueHHH YCTOWYMBOIO PA3BUTHS, B PEIICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTUYeCKOH M MUINEeBOH 0€30macHOCTH, B PAa3BUTHH MEAHMLMHBL, CO3JAHMHM HOBBIX
MaTepHajoB,  HOBbIX  HCTOYHHUKOB  JHEprud, B  OOECHEUeHWH  PalMOHAIBHOTO
PUPOAOIIOIB30BaHNUS, B (OPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KyJIbTyphI YEIOBEKA, a TAKKE
SKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3[JOPOBBIO U IPUPOAHOM cpene;

BJIQJICHUE CHUCTEMON XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET. OCHOBOMNOJATAIOLINe
MIOHSATHS — XUMHUECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIB, 3JIEKTPOHHASI 000JI0UYKA aTOMa, S-
, p-, d-aromHBIe OpOWTANM, OCHOBHOE W BO30OYKIEHHOE COCTOSHHS aToMa, THOPUAN3AIus
aTOMHBIX OpOuTaNeil, HMOH, MOJEKYyJa, BaJEHTHOCTb, 3JIEKTPOOTPHLATENLHOCTb, CTEIEHb
OKHCIICHHsI, XHMHYECKas CBsi3b (KOBaJCHTHAs, WOHHAs, METAJUIMYeCKas, BOAOPOIHAs),
KPHUCTAUTMYECKAsT PEIIETKA, XMMHYECKash PEeaKLHs, PacTBOP, SJIEKTPOJHTHI, HEIJIEKTPOJIHTHI,



SJEKTPOJIUTHYECKAsT  JUCCOLMALMs, CTEeNeHb OUCCOLUALUN, BOJOPOAHBIM  IOKa3aTelNb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH 3(p(PeKT XMMHUIeCKOH peakiiy, CKOPOCTh XMMUYECKOH
peakuuy, XHMHUYECKOE pPAaBHOBECHE, TEOPHUH M 3aKOHBI (TEOpHs BJIEKTPOJIUTHUECKOH
auccounanuu, nepuogudeckuil 3akoH .M. MenneneeBa, 3aKOH COXPaHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHUs W NPEBPALNEHUs SHEPTHM NPU XUMHYECKUX PEAKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JIEHCTBYIOIINX MAacC), 3aKOHOMEPHOCTH, CUMBOJIHUYECKHH S3bIK XUMHUH,
MHPOBO33PEHYECKHE 3HAHUSA, JIeXKalUe B OCHOBE NMOHUMAaHUS NPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKHX SIBJICHUN, COBPEMEHHBIE ITPENCTABJICHHS O CTPOSHUHN BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX, MPEACTABJIEHUS O MEXaHM3Max XUMUYECKHX
peakuuii, TEPMOAMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O
XUMHYECKOM PaBHOBECHH, PACTBOpPAX M JHUCIIEPCHBIX CHUCTEMax; (PaKToNOrnyeckue CBEACHUS O
CBOHCTBAX, COCTaBe, MOJy4YEeHHH U 0O€30MacHOM HCIOJB30BAHUN BAKHEHIINX HEOPTaHUYECKHX
BEIIECTB B OBITY M NPAKTHYECKOW MAEATENbHOCTH YEJIOBEKa, OOIIMX HAyYHBIX MPHUHIUIAX
XUMHYECKOIr0 MPOU3BOJCTBA,

cpOpMHPOBAHHOCTb YMEHUH: BBISIBIISATh XapaKTEPHbIE MPU3HAKH ITOHIATUH, YCTAHABINBATh
UX B3aUMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIHUE MOHSTUS NPU ONHCAHUHM HEOPraHUYECKUX
BELIECTB U UX MPEBPALLEHUI,

c(pOPMHPOBAHHOCTh YMEHHs HCIIOJNb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JAJISI COCTABIICHHS
(dopMyT BeIIECTB W YypaBHEHHH XHMHYECKHX pPEAKUUN, CHUCTEMAaTHYECKYH0 HOMEHKJATypy
(IUPAC) u TpuBHaJbHBIE HA3BAHUS OTAEIBHBIX BEIIECTB,

cpOPMHPOBAHHOCTb YMEHHS ONPENENATh BAIGHTHOCTD U CTETIEHb OKUCICHUSI XUMUYECKHX
3JIEMEHTOB B COEAMHEHUSX, BHI XHUMUYECKOH CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJIIMUECKOH PELIETKH KOHKPETHOTO BEIIECTBA,

c(pOPMHPOBAHHOCTh YMEHHs OOBACHATH 3aBHCUMOCTb CBOWMCTB BELIECTB OT BHJA
XUMHYECKON CBSI3U M THUINA KPUCTAJUINYECKOH pernéTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIN
MeXaHH3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3Y,

cOpMHPOBAHHOCTh YMEHHUH: KJIACCH()HUIMPOBATh. HEOPTraHMYECKHE BEINECTBa IO HX
COCTaBy, XMMUYECKHE PEAKIMH IO PA3MYHBIM IMPH3HAKAM (YHCIYy U COCTaBy PEarnpyroIIux
BEIECTB, TEIUIOBOMY 3((EeKTy peakiud, H3MEHEHHIO CTEeleHEH OKHCICHHsS 3JIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajJu3aTopa W JAPYIrHe), CaMOCTOSTENbHO BBIOMPATh OCHOBAHMS U
KPUTEPHH JJIS1 KITACCU(PUKALIIH N3yUaeMbIX BEIIECTB M XUMHUYECKUX PEaKLHi,

c(OPMHPOBAHHOCTL YMEHHsI PACKpPbIBATh CMBICH mepuognueckoro 3akoHa JI. WM.
MenneneeBa W JAEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOLIYIO, OOBSICHUTENBHYHO U
MPOTHOCTUYECKYIO (DYHKIINY,

cpOPMHPOBAHHOCTh YMEHHUN: XapaKTEPU30BaTh JEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB
XUMHYECKHX OJJIEMEHTOB MepBOro—4erséproro mnepuonos llepumognueckoin cucremsr I H.
Menneneesa, UCNIONB3Ysl MOHATUSL «IHEPTETUYECKUE YPOBHUY, «OHEPreTHYECKUE MOIYPOBHUWY,
«s-, p-, d-aTOMHBIE OpOUTATN», KOCHOBHOE U BO30Y>KAEHHOE SHEPTETHUECKUE COCTOSIHHS aTOMay,
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUsI CBOHCTB XUMHUYECKHX 3JIEMEHTOB M UX COSIUHEHHH 10
nepuonam u rpynmnam Ilepuoandeckon cucremel [. 1. Menaeneesa, BaleHTHbIE BO3MOKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOPMUPOBAHHOCTh YMEHHUIA: XapPaKTEPH30BATh (OMUCHIBATD) OOIIHE X UMIYECKHUE CBOWCTBA
BELIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKNATb CYLIECTBOBAHHE TIE€HETUYECKOH CBSI3HM MEXIY
HEOPTraHWYECKUMM BEIIECTBAMH C IOMOIIBIO YPABHEHHI COOTBETCTBYIOLIMX XUMHUYECKHX
peaxkumii,



c(pOPMHPOBAHHOCTb YMEHUSI PACKPBIBATH CYITHOCTB. OKHUCJIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakuuii MOCPENCTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa 3THX PEaKLHil;, peaklUuil HOHHOTO
oOMeHa MyTéM COCTABJICHHS HX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHWH, peakuuit
TUAPONIN3a; peakiuil KoMmIulekcooOpa3oBaHMs (HA NpPUMepe THIPOKCOKOMILIEKCOB IIMHKA U
AFOMUHUST);

c(pOPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKHX
peakuuil ¢ Yy4€TOM HX OJHEpreTMYeCKUX XapaKTEepPHUCTHUK, XapakTep H3MEHEHUs CKOpPOCTU
XUMHYECKOH PEaKIMH B 3aBUCHMOCTU OT PA3jIMUHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHYECKOTI'O pPAaBHOBECHS O] BIMSIHUEM BHEIIHUX Bo3zaeicTBuil (mpuauun Jle [latense),

cOPMHPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh XUMUIECKUE PEAKIUH, JIEKAIHUE B OCHOBE
NPOMBIIIJICHHOTO TIOJNYYEeHUs] CEPHOH KHCJIOTBI, aMMHaka, oOlue Hay4YHble MPUHLUIIBI
XUMHYECKHX TPOM3BOJACTB, LEJIECOOOPA3HOCTh NPUMEHEHHS HEOPTaHWYECKHX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHUS PUCK-TIONb3a,

c(OPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHHUI O METONAX HAYYHOTO MO3HAHUS SIBJICHUN
NPUPOABI — HAOMIOACHNE, N3MEPEHNE, MOJEINPOBAHUE, SKCIIEPUMEHT (peajbHbII U MBICIICHHBIH),
UCIIOJIB3YeMbIX B €CTECTBEHHBIX HAayKax, YMEHHUs NPUMEHSITb OTH 3HAHUS [pHU
SKCIIEPUMEHTAIbHOM HCCJICAOBAHUHM BEINECTB U Ui OOBSCHEHHS XUMHUUYECKUX SIBJICHUI,
HUMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKON EATENbHOCTH YeJIOBEKa U B TOBCEIHEBHOM JKU3HU;

cpOpPMHPOBAHHOCTb YMEHHS BBIABIISITH B3AUMOCBSI3b XUMHUYECKUX 3HAHUH C MOHITUAMHU U
NPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB il 0ojiee OCO3HAHHOTO
MOHMMAaHHUs MaTepUajIbHOIO €ANHCTBA MUPA,

cpOpMHPOBAHHOCTb YMEHHS POBOAUTH PACYETHI: C UCIOJIB30BAHUEM TIOHATHI «MaccoBast
TOJIsI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALHSY, MACChI BEIECTBA MIIM 00BbEMa rasza 1o
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 0OBEMY OZHOTO M3 YYACTBYIOIIUX B PEAKLUU
BEIECTB; TETUIOBOTrO 3(h(heKTa peakui;, 3HAUeHUSI BOTOPOAHOTO MOKA3aTeNst PACTBOPOB KUCIIOT U
meo4Yell ¢ HM3BECTHOH CTENEHBI MAUCCOLMALMU, Macchl (00BEMa, KOJHYECTBA BEILECTBA)
MPOAYKTa pPeakL1H, €CI OJHO M3 MCXOHBIX BEIIECTB JaHO B BHUJE PAacTBOPA C OMNpEAeNEHHON
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA MJIH JAHO B M30bITKE (MIMEET MPUMECH ); TOJIH BBIXO/1A
NPOAYKTa PeaKNH; OOBEMHBIX OTHOLICHUI ra3os,

cpOPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOIUTH XUMHYECKUH
SKCIIEPUMEHT (TIPOBEACHNE PEAKIINI HOHHOTO 0OMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYEeCKUX BELIECTB, ONpesiesieHle Cpebl paCTBOPOB BEILECTB C MOMOIIbI0 HHIUKATOPOB,
U3yUYCHHE BIHMSHHUSA PA3JINYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOH pEakIuH, peLIeHHe
SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaMm «Metamwtey u «Hemeramnsly) ¢ coOMOIEHNEM MPaBUIT
Oe3omacHOro oOpalieHusi ¢ BeLleCTBaMU M J1aOOpaTOpPHBIM O0OpyIAOBaHHEM, (OPMYyIHPOBATH
LeNb  HMCCIENOBAHUS, TMPENCTABIATh B PAa3JIUYHON (opMe pe3ysnbTaTbl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMUPOBAHHOCTh YMEHUH: COOIOAATh MPaBUJIa MOJb30BAHUS XUMHUYECKONW MOCYION U
nabopaTopHbIM 000pyAOBaHUEM, OOpAIeHH s C BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKLIUSMU TIO
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB, SKOJOTHUYECKH 1IeJIECO00Pa3HOTO MOBEACHHUS
B OBITY W TPYAOBOH AEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3IOPOBbs, OKPYKAroIen
NPUPOIHON cCpenbl U [AOCTHXKEHMsT €€ YCTOMYMBOIO pa3BUTHs, OCO3HaBaTh OMNACHOCTb
TOKCHYECKOr0 NEeHCTBUS Ha JKUBbIE OpPraHU3Mbl OMNPENENEHHbIX HEOPraHUYECKHX BELIECTB,
nmoHuMasi cMbics nokaszatens [TJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIISATh IIEJICHATIPABIICHHbIH TMOWCK XUMHYECKOU
UHpOPMALIMK B Pa3jMYHBIX MCTOYHMKAX (Hay4dHas W y4eOHO-Hay4yHasl JHUTEPaTypa, CPencTBa



MaccoBol wuHpopmaiuu, MHTEpHET W Ipyrue), KPUTHYECKH aAHAIM3UPOBATH XHMHUYECKYIO
uHpopMaIio, nepepadbaTbiBaTh €€ U HUCIMOJIb30BAaTh B COOTBETCTBHUH C IMOCTABJICHHOH y4eOHOM
3a7a4en.
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