


MNOSACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMma mo XMMHUHU Ha YPOBHE cpeqHero oOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Denepanmny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
dbenepanpHoi oOpazoBaTeabLHON NporpamMMel cpennero oouiero oopazoBanusi(DOIT
COQ), npencrabicHHbIX B DenepalibHOM TOCYIapCTBEHHOM 0OOPa30BaTEILHOM
craggapre COO, c¢ yuérom Konnenuuu npenojgaBaHus Y4YeOHOTO IIpeaMeTa
«Xumus» B o0OpaszoBareNnbHBIX opraHusanusx Poccuiickoit  denepanum,
peanu3yIonMx OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEHUN
«Ctparernu pa3BuTust Bocnutanus B Poccuiickoit @eaepaunn Ha nepuon jno 2025
roja» (Paciopsixenue I[pasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl HA YPOBHE YIIIyOJICHHOTO HW3YYCHHUS 3aHMMACT BAKHOEC MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3yuenne mnpeaMera, peaausyeMoe B YCIOBUAX AUB(EpEeHIIMPOBAHHOTO,
nporiIbHOTO OOYYCHHUS, TPU3BAHO OOCCICYUTH OOIICOOPA3OBATEIBHYIO U
OOLICKYIbTYPHYIO IIOATOTOBKY BBIITYCKHHKOB IIKOJBI, HCOOXOAMMYIO JUIS
aIanTanu UX K OBICTPO MCHSIOIIUMCS YCIIOBUSIM KU3HH B COIIMYME, a TaKKe IS
MPOJOJKEHN O0Oy4YeHUsI B OpraHu3auvsax npodheccHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBIISIETCSI OJTHON U3 MPUOPUTETHBIX AUCIUILINH.

B mnporpamme 10 XMMHH Ha3HAYCHHUC MPEAMETa «XUMHUS» IMOIydacT
NOAPOOHYI0O  MHTCPHPCTAIMIO B COOTBETCTBHM C  OCHOBOIOJIATAIONUMU
nonoxkenusimu GI'OC COO o B3aMMOOOYCIIOBJICHHOCTH ILENeH, coaepkKaHusl,
pe3yabTaToB OOy4YeHUS M TPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMYCKHUKOB.
CBUIETENBLCTBOM TOMY SIBISIFOTCSL CJEAYIOIIUE BBIMOJHSIEMbIE MPOrpaMMoOi 1Mo
XUMHUH QyHKIINU:

e HUHQOPMAIUOHHO-MCTOMYCCKASA, pCan3alusl KOTOpPOW 0OecreynBacT
MOJIy4YCHHE MPEACTABICHUSI O UENsAX, COAEpKaHUHU, OOIIEeH cTpareruu
0o0yueHHs, BOCIIUTAHUS U Pa3BUTHS O0YUAIOIIUXCS CPEACTBAMU MIPEIMETa,
M3y9acMoOT0 B PAMKaX KOHKPETHOTO IPODHIIS;

e OpraHu3alMOHHO-IUTAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
OMnpe/e/ieHUe: TPUHUMUIIOB CTPYKTYPUPOBAaHUSI M MOCIEA0BATEIbLHOCTH
M3yUYEHHs] Yy4eOHOTO MaTepHuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTePUCTHK; TOJXOJ0B K (POPMHUPOBAHHUIO COJIEPKATENHHON OCHOBBI
KOHTPOJII W OIEHKH 0Opa30BaTeIbHBIX TOCTHXKCHHM OOydYarolmmxcs B
paMKax WTOTOBOM arrectanud B (OpME E€IMHOTO TOCYJAapPCTBEHHOTO
DK3aMeHa MO0 XUMUH.

[Tporpamma ajist yrinyOaE€HHOTO U3YYCHUS XUMUU:

e YCTAaHABJIMBAECT WHBAPUAHTHOE MPEAMETHOE COJIEpKaHUe, 00sS3aTebHOE
JUIST W3Y4YeHUs B paMKaxX OTACHbHBIX MNpoduiae, mnpemxycMaTpuBaeT



pacipesieiicHue W CTPYKTYPHUPOBAaHHME €ro IO KiaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSAM/pa3ienaM Kypea;

e AT MpUMEpHOE paclpeaesicHUE y4eOHOT0 BpEMEHHU, PEKOMEHIYEMOTO JIJIst
W3YUYEHUS OTAEIBHBIX TEM;

e TIpenjaraeT MPUMEPHYIO TMOCIEIOBATENLHOCTh HW3YUYCHHS y4eOHOro
Marepuana ¢ yu¢ToM JIOTUKU TOCTPOCHHS Kypca, BHYTPUIIPCIAMCETHBIX H
MEXKIIPEAMETHBIX CBS3CH;

e JAET METOIUYECKYIO MHTEPIPETALMIO LENeH W 3a/1a4 U3yUYeHHsl MpeaMeTa
Ha yTayOJ€HHOM ypOBHE € YYETOM COBPEMEHHBIX TPHUOPUTETOB B CHCTEME
cpeaHero oOmero o00pa3oBaHMs, COAECPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHUS OCHOBHOW 00pa3oBaTeiIbHON
HIPOTPaMMbl CPEAHETO o0rrero oOpa3oBaHuUsl (JINYHOCTHBIX,
METaIlPEAMETHBIX, MPEAMETHBIX), a TaKK€ C YYETOM OCHOBHBIX BHIOB
y4eOHO-MO3HABATENbHBIX  ACHCTBUN  oOydaromerocs IO OCBOCHHIO
COJICp KaHMs IPEIMETA.

[Io BceM Ha3BaHHBIM TO3UIMSAM B IMPOrpamMMe MO XHUMHH IMPEAyCMOTpPCHA
MIPCEMCTBEHHOCT, € OOY4YeHHEM XHMHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusl. 3a ipe/iesiaMHi yCTaHOBJIEHHO! MPOrpamMMoil 1o XuMUM 00s13aTeIbHOM
(MHBapHaHTHOW) COCTABJSAIOIICH coaepXKaHUsl YYEOHOro mpeaMera «XUMUs»
ocTaéTcsi BO3MOKHOCTh BBIOOPA €r0 BAPHATUBHON COCTABIISIFOIICH, KOTOPast 10JKHA
OIIPEACIATHCSA B COOTBETCTBUH C HAIIPABJICHUEM KOHKPETHOTO NIpoduiist 00yueHUsI.

B coorBercTBHM ¢ KOHUeNnTyanbHbIMH mnosiokeHusasmu PIroC COO o
Ha3HAUYEHUHU TIPEIMETOB 0a30BOro W yHIYyOJEHHOIO YpOBHEH B CHUCTEME
nvddepeHuIpoBaHHOTO OOYy4YEeHHUsT Ha YPOBHE CpENHEro oOliero oOpasoBaHUs
XUMHSI Ha YpOBHE yriayOJE¢HHOTO W3YYCHHS HAMPAaBICH Ha PCan3aIUio
IIPEEMCTBEHHOCTH C MTOCJICAYIOLIUM 3TAIIOM I10JYyYEHUS] XUMHYECKOT0 00pa30BaHus
B paMKax M3y4YEHHs CIELUAJBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKHX
JUCUUIUIMH B By3aX M OpraHHU3alUsX cpeHero npodheccuoHanbHOro 00pa3oBaHusl.
B 3roli cBs13u u3ydeHue npeaMera « XuMHs) OPUEHTUPOBAHO IIPEUMYILIECCTBEHHO Ha
pacliipeHue U yrayOJeHHe TEeOpeTUYeCKOM U MPaKTU4YECKOW MOATOTOBKH
O0OyJaronuxcsi, BHIOPABIIMX OMNPEASIEHHBIM MPOPMIH 00yUeHHUS, B TOM UYHUCIE C
MEPCHEKTUBONM  MOCIEAYIOMIETO TOJYYeHUS XUMHYECKOro o0pa3oBaHUs B
OpraHu3alusx MnpogeccuoHaNbHOrO oOpa3zoBaHus. Hapsny ¢ 3TuM, B cBeTe
tpedoBanmnii ®I'OC COO k miaaHupyeMbIM pe3ybTaTaM OCBOCHUS (ernepanbHOU
o0pa3oBaTenbHOM MPOTPAMMEI CPEHETO OOIIET0 00pa30BaHUs U3YUEHHUE IPEIMETA
«XHUMHS» OPUEHTUPOBAHO TAKXKE Ha PEIlIEHWE 3a/lady BOCIUTAHUSA U COIMATBHOTO
pa3BUTUS OO0ydarouuxcs, Ha (GOPMUPOBAHUE Y HHUX OONIEMHTEIIEKTYyaIbHbIX
YMEHUH, YMEHHMI pallMOHAIU3alud y4eOHOTO TpyJa M OO0OOMIEHHBIX CMOCOOOB
JEATETbHOCTH, UMEIOIIMX MEXAUCLUIUIMHAPHBIN, HAAIPEAMETHBIA XapaKTep.



CocTaBnsomyMy npeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJICHHOTO H3y4YCHHUS
ABJIAIOTCSA YIUIyOn€éHHbIE Kypchl — «Opranudeckas xumus» u «OOmas u
HeopraHuyeckas xuMus». [Ipu ompesieieHUH MOIX0/I0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3alid CcoJepKaHus 3THUX KypCOB B MPOrpaMMe MO XUMHU 32 OCHOBY
npunathl nojoxenuss GI'OC COO o paznuuusix 6a30BOro U yriiyoaEeHHOTO YpOBHEH
U3YUYCHUS MIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranumdeckas xuMmMus» ©u «OOmias u
HEOPraHUYeCKas XUMHUS» COCTABJET COBOKYMHOCTh MPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUEHHMs MpeaMera. JTa CUCTEMaA
3HAHUM NOJYy4YaeT ONpeneNEHHOE TEOPETHUYECKOE JOIOIHEHHE, TO3BOJISIONIEEe
OCO3HAHHO OCBOHTH CYIIECTBCHHO OOJIBIINI 00BEM (PaKTOIOTHICCKOTO MaTeprara.
Tak, Ha yrinyOiaEHHOM ypOBHC HM3yUCHMS IIpeaMeTa OOeClicYcHa BO3MOKHOCTH
3HAYUTEIHHOTO YBEJINYCHUSI 00bEMA 3HAHUN 0 XUMUUYECKUX AIIEMEHTAX U CBOMCTBAX
WX COEIMHEHUI HA OCHOBE PACILIMPEHUS U YIIIyOJIEHHs IPEACTaBICHUI O CTPOEHUHN
BCIIICCTBA, XWUMHUYCCKOW CBSI3M W 3aKOHOMEPHOCTSX IIPOTCKAHMS PCaKIUH,
paccCMaTPUBACMBIX C TOYKHA 3PCHUS XMUMHYCCKOM KUHETHUKHA M TCPMOJIMHAMMKHU.
WN3ydyeHue nepuoanyueckoro 3akoHa W lleproanyeckor CUCTEMBI XUMHYECKUX
AJIEMEHTOB 0a3UPYETCA HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUIX
O CTpPOCHMM aroMa. XHUMHYECKass CBsI3b OOBICHAECTCS € TOYKH 3PECHUS
YHEPTETUYCCKUX U3MCHEHUH pu ¢¢ 00pa30BaHUM B Pa3pyIICHHUH, a TAKKE C TOYKH
3peHUs MCEXaHW3MOB ¢¢ oOpazoBanusa. M3ydeHue THUIIOB peakiuid JOMOJHSCTCS
(dbopMHpOBaHHEM TPENCTABICHUA OO0 BJIEKTPOXMMHUYECKHX MpoLeccax |
ANEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMHUM MpU
pPAacCCMOTPEHHUN PEAKLMOHHOM CHOCOOHOCTH COCAMHEHHWH yAenseTcss o0coboe
BHMMAaHHE BOIIPOcaM 00 JICKTPOHHBIX 3¢ (eKTax, 0O B3aMMHOM BIUSHUN aTOMOB B
MOJIEKYJIAX U MEXAHU3MAaX PEAKIIUM.

Oco6oe 3HaueHHEe UMEET TO, YTO Ha COJIEPKAHUE KYPCOB XUMHH YTI1yOIEHHOTO
YPOBHS U3YUEHUS I KJIACCOB OMpeAenEHHOro mpoduis (TJiaBHbIM 00pa3oM Ha UX
CTPYKTYPY HM XapakTep JOMOJHCHHH K OOIIEH CHCTEME IPEAMCTHBIX 3HAHMM )
OKa3bIBAKOT BIIMSIHUE CMEXKHbIE NpeAMEThl. Tak, Hanmpumep, B COJAEpKaHUU
MpeaAMeTa I KIIaCCOB XUMHKO-(PU3HIECKOTo TTpoduiis 60IbIoe 3HaUueHne OyayT
HMMETh DJIEMEHTHI yueOHOro MaTepuana no obiieit xumuu. [1pu uzydenuu npeamera
B JIAHHOM CJIy4yae akUeHT OyJeT cJenaH Ha OONIHOCTb METOJ/IOB IO3HAHUS,
OOLTHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYISIPHAS TEOPHUS
(MonekymsipHas TeOpus B PU3KKE), 3aKOHBI COXPAHEHUS] MACChI H SHEPTHUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, TIPEJICTABIIEHUS O CTPOEHUU BEIIECTB U JIPYTOE.

B To e BpeMs B CoOJiep)KaHMM MpeaMeTa IS KJIacCOB XHMMMKO-
ouonornyeckoro npoduist OonblIMiA yAENbHBIA Bec Oy/eT UMETh OpraHhyecKas
xumus. B 3ToM ciydae nmpenocTaBisieTcs BOZBMOXKHOCTD /7151 00siee 00CTOATETHHOTO



PacCMOTPECHUS] XUMHUYECKOM OpraHU3alluy KJIETKH KaK OMOJIOTUYCCKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IIPUMEpYy, TaKhe CTPYKTYPHBIC KOMIIOHEHTHI, KakK
JUTUABL, OCIKH, YIIICBObI, HYKJIICUHOBBIC KMCIOTH U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOWMCTBAX MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB
CIIy’KaT OCHOBOHM Ui M3YYCHHS CYIIHOCTH TPOIECCOB (POTOCMHTE3a, ABIXaHUS,
MUIICBAPCHUS.

B mnuane ¢dopmupoBaHHs OCHOB HAy4YHOTO MUPOBO33PCHHS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OIBITA PAKTHISCKOTO PUMEHEHUS HAyYHbBIX
3HAHMM W3YyYEeHHE NpeaMeTa «XHUMHUS» Ha YIrIyOJEHHOM YpOBHE OCHOBaHO Ha
MEXKIMPEIMETHBIX CBSI3IX € Y4YEOHBIMM TNpPEAMETAMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HaydHBIC TpenMerb», «MaremaTtuka u
nHpopMmaTrKa» u «PycCKHI S3BIK M JINTCPATYPAY.

[Tpu u3ydeHun yueoHOTo npeaMera « XuMusy Ha yriayoJIEHHOM YPOBHE TAKXKeE,
KaK Ha YPOBHE OCHOBHOTO U CpeAHEro o01Iiero oopa3zopanus (Ha 0a30BOM YPOBHE),
3aj1aucil MEPBOCTCIICHHON 3HAYMMOCTU SIBISICTCA (OPMHUPOBAHHUC OCHOB HAyKH
XUMHH KaK 00J1aCTH COBPEMCHHOTO €CTECTBO3HAHMS, IIPAKTHICCKOMN JACSATEIHHOCTH
YEJI0BEKA M OJIHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIBTYpBI. Pelienue 3Ton 3a1aum Ha
yrayOJ€HHOM YpOBHE HM3YUEHHS MpEeAMETa NpeanojaraeT peaau3aldio TaKHX
LenaeH, Kak:

e (opMupoBaHHC TPCACTABICHUN: O MaTCPUATBLHOM CIWHCTBC MHPA,
3aKOHOMEPHOCTSIX U II03HABAEMOCTH SIBJICHUW IIPUPO/IbI, O MECTE XUMHUU B
CUCTEME €eCTECTBEHHBIX HayK U e Bedylledl poiu B 00ecreYeHuu
YCTOMYMBOIO  pa3BUTHSA  4YEJOBEUECTBA: B  pEUIEHUH  MpodiieM
HKOJIOTMYECKOH, PHEPreTUUECKON U MUILEBOM 0O€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBL, CO3JaHUH HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00CCIICUCHUN PAlMOHAIBLHOTO IPUPOJIONOIL30BaHus, B (HOpMUPOBAHUHU
MUPOBO33pEHNA U OOUIEH KYJIbTYphl YEIOBEKAa, a TaK¥Ke 3KOJOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOM Cpee;

e OCBOCHME CHCTEMbl 3HAaHMM, JIEXKAIIUX B OCHOBE XHMHWYECCKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: (YHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB M TEOPHM XHMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHUSI XUMHUYECKUX peakluil, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCTIEPCHBIX CUCTEMAX, 00 00X
HaYYHBIX MPUHIIUIAX XUMHUYECKOTO MPOU3BO/ICTBA;

o ¢opmupoBaHue y oOyyarmmuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKMX 3HAHUU i1 OOBICHEHUS
KIFOUEBBIX HJACH W TPOOJIEM COBPEMEHHOW XUMUH, M OOBSICHCHHS H



MIPOTHO3UPOBAHUS SIBJICHUM, UMCIOIIUX C€CTCCTBCHHO-HAYYHYIO MPHUPOY;
I'PAMOTHOTO pEIICHUS IIPOo0JIeM, CBA3AHHBIX C XHUMUCH, IIPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKU C IIO3UIIHI YKOJIOTHYSCKOHN 0€30MaCHOCTH MOCJICICTBUI
OBITOBOM M MPOU3BOACTBEHHON NEATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUUYECKUM MTPOU3BOJICTBOM, UCMOJIB30BAHUEM U MTEPEPAOOTKON BEIIECTB;
YIIIyOJICHUE IPEJICTABICHUH 0 HAYYHBIX METO/IaX IMO3HAHUS, HCOOXOIUMBIX
JUIL TPUOOPETCHHUS YMCHUM OpHUCHTHPOBAThCS B MHPE BCIICCTB U
OOBSCHCHHUS XUMUYECKHX SBJICHWH, HMMEIOINIMX MECTO B MPUPOIEC, B
MPAKTUYECKON JCATENLHOCTH U TOBCEAHEBHOM KU3HMU.

B mnmane peamuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIONIUX
(GyHKIMIA TEIOCTHON CHCTEMBl CPEIHEro OOmIero oOpa3oBaHUS NPH W3YYCHUU
npeaMera  «XuMus»» Ha  yroyOJIE¢HHOM  YpPOBHE OCOOYIO  aKTyalIbHOCTH
NpUOOPETAIOT TAaKUE LEeTH U 33/1a4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SBJICHHI TPHUPOJIBI,
YBAXEHUSI K TIPOIECCCY TBOPYECTBA B OOJIACTU TCOPCTHUYCCKUX U
MPUKJIATHBIX MCCIICIOBAHUNA B XUMHUHU, (HOPMUPOBAHHEC MHPOBO33PCHUS,
COOTBETCTBYIOIIICTO COBPEMECHHOMY YPOBHIO Pa3BHTHsI HAYKH;

pa3BUTHE MOTHBALUM K OOYYEHHIO UM TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥ CaMOBOCIHUTAaHWI0O  HAa  OCHOBE  YCBOCHHS
O0I1ICYCIIOBCYCCKHX IICHHOCTCH;

Pa3BUTHC MMO3HABATCIIBHBIX HHTCPCCOB, MHTCIUICKTYAIBHBIX U TBOPUYCCKUX
crocoOHOCTEe oOyuarumxcs, (GpopMHUpOBaHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa3OBaHHUIO Kak
YCJIOBHUIO yCHENTHOMN NpodecCHoHaIbHON U 00ILECTBEHHOMN JeITeIbHOCTH,
OTBETCTBCHHOTO OTHOIICHUS K CBOCMY 3J0pPOBBI0 M TOTPCOHOCTH B
310pOBOM 00pa3c KU3HU;

dbopMHpOBaHUE YMEHUH W HAaBBIKOB PAa3yMHOTO MPHUPOONOIL30BAHMSI,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYPBI, TPUOOpETEHHE OTBITA OOIIECTBEHHO-
IIOJIC3HOM SKOJIOTHYECKOM JACATEIBHOCTH.

OO11ee YMCI0 9acoB, MPEAYCMOTPEHHBIX JUIS M3YyUSHHUSI XUMHHU Ha YIiayOJIeHHOM
YpOBHE cpeanHero odiiero oopa3zoBanus, coctanisieT 204 gacos: B 10 knacce — 102
yaca (3 gaca B Hesienmo), B 11 kimacce — 102 daca (3 yaca B HeJlento).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckre 0CHOBBI OPraHUYeCKON XUMHH.

[IpeameT 1 3HaUYE€HHE OPraHUYECKON XUMHUH, IPEICTaBIIEHHE O MHOI000pa3uu
OPTaHUYECKUX COCAUHCHUMU.

DIEKTPOHHOE CTPOCHHE aToma yrjiepoja: OCHOBHOEC M BO30YKIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXHOCTH aToma YIJEpoJia. XHUMHYECKas CBS3b B
OpraHU4eCKUX COCANHEHUAX. TUIbI TMOPUIM3ALMY aTOMHBIX OpOUTAaIel yraepoa.
MexaHu3Mbl  00pa3oBaHHs KOBAJIEHTHOH CBA3M (OOMEHHBIH W JOHOPHO-
aKICITOPHBINA). TUIBI TEPEKPHIBAHUS AaTOMHBIX OpOMTaJNCH, O- H T-CBS3W.
OpuHapHasi, 1BOMHAsT U TpoWHas cBsi3b. CrocoObl pa3phiBa CBS3CH B MOJICKYJIAX
opranudeckux BemectB. [loHsitTme o0 cBOOOMHOM pagukaie, Hykicodhwie Wu
anexTpodune.

Teopust crpoeHnst opraHmueckux coeanHeHud A.M. Dbyrtmepoa wu
COBPEMCHHBIC 1IPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TECOPUU CTPOCHUS
OPraHUYCCKUX COCAWHCHUN. MOJIEKYJSIpHBIE W CTPYKTYPHBIC  (POPMYJIBI.
CtpykTypHble (GOpMyIbl pa3IU4HBIX BUIOB: pPa3BEPHYTas, COKpALIEHHAS,
ckeseTHas. M3omepusi. Buabl HM30MEpPUHM: CTPYKTYpHasd, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (PEKTH B MOJIEKYJIaX OPraHUuYECKUX COSAMHEHUN (MHIYKTUBHBIN U
ME30MEpHBIHN 3P DEKTHI).

[IpeacraBnenne o kimaccupukanuu OpraHudcckux BemiecTB. [loHsTHE 0
dbynkunoHansHOM rpymnmne. ['omosorus. ['omomoruueckue psiapl. CucremMarnyeckas
HOMEHKJIaTypa opranndyeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTJICJIBHBIX IIPCACTABUTCIICH.

OcobeHHocTn M KjaccuUKalsl OPraHUYECKUX peakuuid. OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIC PCAKIIMY B OPTaHUYCCKOU XHUMUMU.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3YyUYECHHUS BEIIECTB W HMX IPEBPAICHHM:
O3HAKOMJIEHUE ¢ 00pa3IlaMHi OPraHMYECKUX BEIIECTB U MaTEpHAIaMU HA UX OCHOBE,
OMbITHl TIO MPEBPAIICHUIO OPTraHUYECKUX BEIECTB MPU HArPEeBaHUM (IJIaBJICHUE,
oOyriavBaHUE M TOPEHHUE), KOHCTPYHPOBAHHUE MOJEJICH MOJEKYJl OpraHMYeCKUX
BEIIIECTB.

YraeBoaopoanl.

Ankanbl. ["'oMonoruueckuit psiji aJikaHOB, oO1iast popmysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN AKAHOB, Sp -
ruOpUIN3anmsl aTOMHBIX opOuTaned yriepoaa, o-cBs3b. Dusmdeckne CBONCTBA
AIKaHOB.



XHWMHYECKHE CBOMCTBA QJKAaHOB: pEaKkIMM 3aMELICHUSA, W30MEpHU3alluy,
JNETUIPUPOBaHUs, NUKIN3ALNY, INPOJIN3a, KPEKUHTa, ropeHus. Ilpeacrasienue o
MEXaHU3ME peaKlMil paJuKaIbHOIO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MoMydeHus: U MpUMEHEHHE aTKaHoB.

Huknoankansl. O0mas ¢opmyna, HOMEHKIATypa U nzomepus. OcobenHocTr
CTPOCHHS U XUMUUYECKHUX CBONCTB MaJIbIX (IIMKJIOIPOIIAH, IUKIOOYTaH) U OOBIYHBIX
(IMKJIONEHTAH, UKJIIOTEKCAH ) IUKJI0aNKaHoB. CIIOCOORI MOTyUYEHHUSI U IIPUMEHEHHUE
LUKJIOATKAHOB.

Ankenbl. "'oMonornueckuil psja ankeHoB, oOmias (opmyna, HOMEHKIIATYpa.
DIEKTPOHHOE H NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALHS
aTOMHBIX OpOuTaliell yriepoja, o- U m-CBA3U. CTPYKTypHas M reOMETpUYecKas
(mc-tpanc-) nzomepusi. uU3nyYecKne CBOMCTBA AIKCHOB. XUMUYECKUC CBOWCTBA!
pEaKkLUM TPUCOEIMHEHHS], 3aMEIICHHUs B O-TOJOXKEHWE MpH JBOWHON CBS3H,
nonuMepusauu U okucinenus. [lpasnno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOHHYIO CBs3b. C1I0COOBI [10JIyYCHUS U IPUMEHCHUE AJIKEHOB.

Anxanuensl. Kiaccudukanus ajakaaueHoB (CONPSKEHHBIC, N30JIMPOBAHHEIC,
Kymyaupoganivie). OCOOEHHOCTH 3JICKTPOHHOI'O CTPOCHHSI 1 XUMHUYECKUX CBOWCTB
CONPSKEHHBIX IUEHOB, 1,2- 1 1,4-npucoennnenue. [Tonmnmepusanns conpskEHHBIX
nueHoB. CrocoObl NOMy4YEHUs U MPUMEHEHUE aNKaUEHOB.

AJkuHBL. ['OMOJIOrMYECKUH Psiji aIKUHOB, 001as Gpopmysia, HOMEHKIIATypa U
U30MEpHs. DIEKTPOHHOE M [POCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI ajJKHHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTaneil yriepona. dU3MyecKHe CBOMCTBA aJTKHUHOB.
XHUMHUYECKUE CBOMCTBA: peaKLMU MPUCOECTUHEHNS, AMMEPU3ALIUN U TPUMEPU3ALIUH,
OKHCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, HMEIOIINX KOHLEBYIO TPOHHYIO CBA3b.
KauecTBeHHBIC peakMK HA TPOMHYIO CBA3b. CIIOCOOBI TOJYUCHHUS U IIPUMECHEHHE
AJIKUHOB.

ApomaTndeckue yrieBoaopoasl (apeHsl). ['omojornyeckuili psig apeHos,
oOwas popMyia, HOMEHKIATYpa U U30MEPHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHC MOJICKYJIbI OcH301a. MOU3MYECKUC CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeIeHHs B OEH30JIbHOM KOJIbIIE U
YIJAEBOAOPOAHOM pajvKalle, PEakLHH NPHCOCAUHEHHUS, OKHUCIECHHE TOMOJIOIOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JICUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX paJIMKaIoB, KapOOKCHIBHOM,
THIPOKCUJIBHOM, aMHWHO- W HUTPOTPYIIHBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XMUMHYECKHUX CBOMCTB cTtupodna. [lomumepusanus ctupona. CriocoObl MOTydeHHU U
MPUMEHEHNE aPOMATUYECKHUX YTIEBOA0PO]IOB.

[Tpupoausiii ra3. [lonyTHele HedTsHBIE ra3el. HedTh 1 €€ nmpoucxoxaeHue.
KameHHbIil yrojib U NpOAYKTHl €ro nepepaboTku. Crnocodsl nepepaboTku HEPTH:



MICPErOHKA, KPEKUHI (TCPMUUYCCKUN, KATAIUTUYCCKHUI), pUDOPMHUHT, MUPOIU3.
[IponykThl nepepaboTku HedTH, UX IPUMEHCHUEC B IPOMBIIIIIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOIOPOJIOB.

DNEeKTPOHHOE CTPOCHHUE TaJOrE€HIPOU3BOIHBIX YIVIEBOAOPOAOB. Peakuuu
3aMmenienrs rajoreHa Ha TUIPOKCOTrPYIIy, HUTPOrPyNmy, [[UAHOTPYIIILY,
aMuHOrpymnmy. JlelicTBUe Ha TalOTEHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa miénoun. B3auMoJelcTBHE NHUTajOTCHANKAHOB C MarHUEM W IIUHKOM.
ITonsThe 0 METAIIIOOPTaHUYECKUX COCIMHEHUSX. Ucnons3oBanue
raJioreHNpPOU3BOIHBIX  YTJEBOJOPOJIOB B OBITY, TEXHUKE W IPU CUHTE3E
OpraHuYeCKUX BEIECTB.

DKCIIEpUMEHTAJIbHBIE METOJ[bl H3YUYCHHSI BEIIECTB M HX I[IPEBPallCHUI:
n3ydeHue QU3NICCKUX CBOMCTB YIVICBOJOPOJOB (PaCTBOPUMOCTH), KAUCCTBCHHBIX
peaKiuil yrieBOAOPOJOB Pa3IMUHBIX KIJIACCOB (0OeciBeuMBaHUE OpOMHON WU
MOJAHOW BOJBI, pacTBOpa MEepMaHraHaTa KaJus, B3aUMOJICHUCTBUE alleTWICHA C
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApyKEHHUE
yriiepoja v BOJ0pO/ia B OPraHMYECKHUX BEIIECTBAX, IIOJIYYEHHUE STUIIEHA U U3yUCHHE
Cro CBOMCTB, O3HaKOMJICHHC ¢ KoyuiekiusMu «Hedtb» u «Yroawy, ¢ obpasmamu
MJIACTMAcC, KayudyKOB M PE3UHBI, MOJICJMPOBAHUE MOJIEKYJ YTJIEBOJIOPOJOB M
raJIOrEHIPOU3BOIHBIX YTIEBOI0POIOB.

Kucaopoacoaep:kamue OpraHu4ecKue CoOeINHCHMS.

[IpenenpHble OHOATOMHBIE cHUPTBHL. CTPOEHUE MOJIEKY) (HAa NOpHUMEPE
METaHoJa W 3TaHona). ['oMonormueckuil psja, oOmas QopmMmyna, HU30Mepus,
HOMEHKIaTypa ©  kiaccudukauus. Dusznueckre CBONCTBA  MPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BoIoponHbie CBSI3M MEXAYy MOJEKYJIaMH CIUPTOB.
XUMHUYECKUE CBOWMCTBA: pEaKUMU 3aMEIICHUA, JETUJIpaTallud, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KadecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opraHu3zM uenoBeka. CrnocoObl MOMy4YeHHs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKNIaTYpa U n3oMepusa. OCOOEHHOCTH (U3HYECKUX H
XUMHYECKUX CBOUCTB.

MHoroaToMHbie CHOUPTHI — JTUIEHIJIMKONL W ThuliepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIUU 3aMEIIIEHUs], B3AUMOJIEUCTBUE C OPTAHUUECKUMU U
HEOPraHUYECKUMU KHCIIOTaMU, KAYECTBEHHAs! PEAKIMsi HA MHOTOATOMHbBIE CITUPTHI.
[IpeacraBnenne 0 MexaHU3ME PeAKIMi HYKJI€O(DHILHOTO 3aMenieHus. JlelicTBre Ha
opraHu3M desioBeka. CriocoObl MOTydeHUsI U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHUE THUJIPOKCOTPYNNBLI U
OeH3onpHOTO f/pa. Duszudeckue cBoiicTBa (peHoma. OCOOCHHOCTH XUMHYECKUX



cBOMCTB (peHona. KadecTBeHHbIe peakuud Ha (eHod. TOKCUYHOCTH (PeHona.
CrniocoObl ostydeHus u npuMeHenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuibHbIC COCTUHEHHS — alIbJICTUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHUILHOW rpynnbl. ['oMonoruueckue psanbl albIeruoB U KETOHOB, o0ulas
dbopmyna, uzoMmepuss U HomeHkiarypa. Dusuueckue CBOMCTBA albAETMAOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHIOB U KETOHOB: PEAKIIUU [IPUCOCTMHEHUS.
OxuciicHHE aNbJCTH/IOB, KadeCTBCHHBIC peakIMu Ha aipAcrufibl. CrocoObl
MOJYYEHUS U TPUMEHEHHUE albJACTUI0B U KETOHOB.

OanooCHOBHBIE MPeEEIbHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTU CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus 1 HOMeHKIaTypa. Ou3ndecKkue cBOMCTBa
OJIHOOCHOBHBIX TIPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIC CBSI3U MEXITY
MOJICKYJIaMH KapOOHOBBIX KHCIJIOT. XMMHUYCCKAC CBOWCTBA: KUCJIOTHBIC CBOMCTBA,
peakiuss 3TepudUKalUK, pPEeaKUU C Y4YaCTUEeM YTJIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCJIOTHI. [IOHSATHE O MNPOUZBOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOCHHOCTH CBOWCTB HEMPC/CIBHBIX W apOMATHUYCCKMX KapOOHOBBIX KHUCIIOT,
JUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeicraBuren BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MallbMUTHHOBAS, OJCHUHOBAs, JUHOJIEBAS,
AuHONEeH06as KUca0Tbl. CrocoObl MOTYYEHHUs 1 MPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxubie >¢upsl. ['omonorudeckuii psia, obmas Qopmyrna, u3oMepus H
HOMEHKJIaTypa. PU3NYECKHME W XHMHUYCCKHE CBOMCTBA: THAPOJIM3 B KHCJIOH W
HIETTOYHOM cpee.

Kupsi. Ctpoenue, pu3nvecKkne 1 XUMUYECKHUE CBOMCTBA )KMPOB: THIIPOJIU3 B
KHCJION U 11enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALIUX OCTATKU
HEIIPEEIIbHBIX KUPHBIX KUCIOT. JKuphl B Ipupo/ie.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT, X MOIOIICE JCHCTBHC,

OO61as xapakrepucTrka yriaeBoaos. Knaccudukamms yraeBogos (MOHO-, T1-
W nonucaxapuibl). MoHOcaxapuabl: TIIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30KcHpr003a. OU3NMYCCKUE CBOMCTBA M HaxXOXJICHUEC B Ipupojie. POTOCHHTES.
XUMHYECKHE CBOMCTBA ITIOKO3bIL: PEAKLIMH C YYaCTUEM CIIUPTOBBIX U AJIbJACTHIHOU
IpyNI, CIUPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHWe TIOKO3bl, €€
3HAUEHHUE B KU3HENICATEIBHOCTH OpraHusma. Jlucaxapuibl: caxapos3a, MajibTo3a U
JaKTO3a. BOCCTaHAaBNMBAIOIIME U HEBOCCTAHABIIMBAIONINE AUCaxapuabl. [ Mapommns
nucaxapunoB. HaxoxaeHnue B mpupoje 1 npumeHnenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W Hesutono3a. CTpoeHHe MakpoOMOJEKyJl Kpaxmania, TJIHKOreHa H
LEJUTI0NI03bl.  PU3MYECKHE CBOMCTBA Kpaxmaia MW UEJUIIOJIO3bl. XHUMHUYECKHE
CBOMCTBA KpaxMaJia: THAPOJN3, KAYECTBEHHAS PEAKIUi C HOJOM. XHUMHYECKHUE
CBOMCTBA MEJUIIOI03bI: THIIPOIU3, MOJdydeHue >pupoB nemttono3sl. [lonarue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, AlE€TATHBIN LIENK).



OKCIIEpUMEHTAIBHBIE METOJbl H3YUCHHS BEIIECTB M HX NPEBPAICHUI:
PacTBOPHUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJIA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIIMPTA B AJIBJICTH]l HA PACKAIEHHOU MEIHOW INPOBOJIOKE,
OKHUCJICHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kayusl (BO3MOXXHO HCIIOIL30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKUMM Ha albJETUlbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u ruapokcumpom meau(1l)), peakius riauepruHa ¢ THAPOKCHIOM
Menu(Il), xumudeckue CBOICTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aMMOJCHCTBHE
pacTBopa ItoKo3bl ¢ TuapokcuaoMm meau(Il), B3aumoneicTBre kpaxmana ¢ HOA0M,
pelIeHre OJKCIEePUMEHTAIBHBIX 3amad 1o TemMaM «ChoupTel W (DEHOJIBIY,
«Kapb6onosbie kuciaoTsl. CI0KHbBIE dPUPBD).

A3oTcoaepxale OPraHunYecKue COCTUHCHUS.

AMMHBI — OPTraHUYCCKUEC MPOU3BOIHBIC amMmMuaka. Kitaccudukanus aMuHOB:
anupaTUueCKue U apoMaTHYECKHUE; TEPBUYHBIE, BTOPUYHBIE U TPETHUUHBIE.
Crtpoenue moiiekys, obuas gopmysia, U30MEPHUsi, HOMEHKIATypa U (U3NUYECKUE
CBOMCTBA. XMMHYCCKOE CBOMCTBA aln(aTUdeCcKNX aMHUHOB: OCHOBHBIC CBOICTBA,
ANKWIMPOBAHKUE, B3aMMOJICHUCTBHAEC IICPBUYHBIX AMHHOB C a30TUCTOH KHMCJIOTOM.
Conu ajKuilaMMOHMUS.

AHUIVH — IPEACTABUTENIb aMUHOB apOMaTUYECKOTO psifga. CTpOeHHE aHWINHA.
B3aumHoe BiIMsSHUE Tpynn aTOMOB B MoJiekysie aHuirHa. (OcoOEeHHOCTH
XUMHYCCKUX CBOMCTB aHWJIMHA. KaueCTBCHHBIC pEakind Ha aHWIMH. CrocoOb!
MOJIYYCHUSI M TpUMCHCHHE anmuparnueckux amuHOB. [lomyducHue aHuwnmHA H3
HUTpOOEH30a.

AmuHokucoTel. HoMeHknmarypa u uzoMmepus. OTAEIbHBIC TPEACTABUTENHN O
AMUHOKMCJIOT: TJIMIWH, ajlaHuH. DHU3NYEeCKHe CBOWCTBA  aMUHOKUCIOT.
XUMHYCCKUE CBOMCTBA AaMHHOKHCIOT Kak aM(pOTCPHBIX  OPTaHUYCCKUX
COCIMHCHUM, PCAKIK IMOJMKOHJCHCAIIUHA, OO0Pa30BaHUC TICIITUIHON CBA3M.
buonorudeckoe 3HaueHUE aMUHOKUCIOT. CHHTE3 ¥ TUAPOJINA3 TENTHIOB.

benku kak mnpupoaHbIe NOAUMEpBI. [lepBUuHasdg, BTOpUYHAS M TpPETUYHAA
CTpYKTypa OciKOoB. XUMHWYCCKHAC CBONCTBA OCIIKOB: THUIPOJIHU3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIINH Ha OENKH.

OKCIEepUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HX [pPEeBpalllCHUN:
pacTBopeHue OENKOB B BOJIe, JcHATypaiusi OEIKOB MpU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€NKW, pelIeHWe OHKCICPUMEHTAIBHBIX 33jJad MO0  TeMaM
«A30TCoaepKallle OPraHuyeCcKue COeTUHEHU» U «Pacno3HaBaHue OPraHU4YeCKUX
COCTMHEHUI.

BbicoOKOMOJIEKYISIDHBIE COeTHHEHMUSI.

OCHOBHBIC MOHSTHS XUMHUH BBICOKOMOJICKYJISIPHBIX COEJIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIINY, CPEHSS MOJICKYIsIpHAs



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIDHBIX COCOUHCHUM —
MTOJIMMEPU3ALNS U TTOJMKOHCHCAIIHS.

[lonumepurie Mmatepuanbl. [lmacTMacchl  (MOMMATUIICH, TOJUIIPOIMIICH,
MOJIMBUHWIXJIOPU, MOJMCTUPOJ, MOJUMETHWIMETAKPHIAT, MOJUKApOOHATHI,
nonudTHIeHTEpedTanar). YTunusauus u nepepaboTka MiacTuka.

DacToMepHI: HaTypaJIbHBII Kay4yK, CUHTETHYECKHE Kay4yKH
(OyTaaneHOBBIN, XJIOPOIIPCHOBBIN, H30IIPEHOBHIN) U CUJIMKOHBI. Pe3rHa.

Bosnokna: HaTypaibHble (XJIONOK, LIEPCTh, MENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTaBCaH).

[Toaumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedon, KeBJjap,
AIICKTPOIIPOBOIAIINE MTOJIMMEPHI, OMOPa3IaracMpIC TOIUMEPHI).

DKCIIEpUMEHTAJIbHBIE METOJ[bl H3YUYCHHSI BEIIECTB M HX I[IPEBPallCHUI:
O3HaKOMJIEHWE ¢ 00pa3laMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, PEIIeHHE OJKCIECPUMEHTAIbHBIX 3a71a4 1o TeMe «Pacmno3HaBaHue
IJIACTMACC U BOJIOKOH).

PacyérHrble 3agaun.

Haxoxnenue MoJnekyssipHod (GOpMysbl OPraHHYECCKOTO COCJAHHCHHS 10
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOSALIUX B €r0 COCTaB, HAXO0KICHHUE MOJIEKYJISIPHOM
(hopMyJIbl OPraHUYECKOro COEANHEHUS MO Macce (00BEMY) MPOAYKTOB CrOpaHUsL, IO
KOJIMYCCTBY BeEIIeCTBa (Macce, 00bEMY) MPOAYKTOB PCAKITUH H/WIH MCXOHBIX
BCLICCTB, YCTAHOBJICHHE CTPYKTYPHOH (OpPMyJIbl OPraHUYECKOTO BELICCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB HJIM CIOCOOOB MOJYYEHHUs, ONPEAEICHHUE JOIH
BBIXO/Ia IPOAYKTA PEAKLIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXIpEAMETHBIX CBSI3€M IPU U3YYCHUH OPraHUYECKOW XMMHUH B
10 wiacce OCYHIECTBIISIETCA HEPE3 MCIIOJIB30BAHUE Kak OOIIMX €CTECTBEHHO-
Hay4YHBIX TIOHSATHUN, TaK W TMOHITHH, MNPUHATBIX B OTJEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme eCTeCTBCHHO-HAYYHBIC IMOHSATHSA: SBJIICHHUC, HAYYHBIN (DAaKT, THIIOTE3a,
TEOpHUs, 3aKOH, aHaNIMW3, CUHTE3, Kiaccuukaius, HAOMIOJEHUE, W3MEpEHHeE,
JKCIIEPUMEHT, MOJI€Jb, MOJIEIUPOBAHUE.

®duzrka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJEKya,
DHEPreTUYECKUH YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3WYECKHUE BENUYHHBI, CAMHUIIBI HU3MEPEHUs, CKOPOCTb, DHEPTHUS,
Mmacca.

buosiorusi:  kjerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTabOIN3M,
HACJEICTBEHHOCTh, aBTOTPOQHBIA U TeTepoTpO(HBIA THUIl NMUTaHUS, OpOKEHUE,
dboTocuHTE3, MbIXaHWE, OENKHU, YIJIEBOJbI, >XUPBI, HYKIEHHOBBIE KHCIIOTHI,
(bepMeHTsI.






Knaccudukanusa XUMHUECKUX pEaKUUid B HEOPraHUYCCKOH U OpraHU4YecKou
XUMHUH. 3aKOH COXPAHECHHS MAacChl BEUIECTB; 3aKOH COXPAHCHUSA U NPEBpallCHUS
SHEPTUU TIPU XUMHUCCKUX peakiusaX. TermnoBbie 3OPEeKTh XUMUUCCKUX PEaKIIUM.
TepMoOXUMUYECKHE ypaBHEHUS.

CKOpOCTh XMMHYECKON peakIuy, e€ 3aBUCUMOCTh OT Pa3MUYHBIX (HaKTOPOB.
['oMoreHHbIE U reTepOreHHbIC peakiuu. Karanus u kaTanu3aTopsl.

OO6parumMbiec U HeOOpaTHUMBIC peaKIMi. XUMUUYecKoe paBHOBecue. KoncTanta
XUMHUUYECKOTO paBHOBecUs. DakToOpbl, BAUSIOIINE HA MOJIONKEHHUE XMMHUYECKOIO
pPaBHOBECHS: TeMIIEpATypa, AaBJACHNE U KOHLIEHTPALIMHU BEUIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunuun Jle [laTense.

Onexrponurnycckas gucconuanusi. CuibHbIC W CIA0BIC DJICKTPOJIUTHI.
Crenenb juccouuanuu. Cpelja BOJHBIX PAcTBOPOB: KUCIIOTHAs, HEUTpalibHAs,
nienouHas. Bonoponusiii nmokazarens (pH) pactBopa. T'maponus coseid. Peakuuu
HOHHOT'0 OOMEHA.

OKUCIUTENBLHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
Oxkucnurenbs W BOCCTaHOBUTENb. IIpoulecchl OKHUCIEHHSI W BOCCTAaHOBJICHUSI.
BaxHeHIne OKHCIMTCIM W BOCCTAHOBHUTEIH. METoj 3JICKTPOHHOro OajaHca.
DJIEKTPOJIN3 pacTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YUCHHs] BEHIECTB M HUX [PEeBpallCHUIN:
pa3JIOAKEHUE IIEPOKCUJA BOJIOPOJIa B HPUCYTCTBUM KaTalIM3aTropa, MOJCIH
KPUCTAJUIMYCCKUX PCIIETOK, IPOBEICHNUEC PCAKIIMI HOHHOTO OOMCHA, OIIPEICIICHUC
Cpelbl pacTBOPOB C TMOMOILBK) HHIWKATOPOB, U3YYCHUE BIJIUSIHUS Pa3IMUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOU peakuuu | TOJ0KEHUE XUMHUUYECKOTrO
paBHOBECHSL.

Heoprannyeckas xummus.

[Tonmoxenne HemeTauioB B [IepuoAMYeCcKON CUCTEME XUMUYECKUX JJIEMEHTOB
J.. MeHneneeBa u 0COOCHHOCTH CTPOCHUSI WX aTOMOB. Du3NUECKUE CBOMCTBa
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIOB (Ha MpUMepe Kucaopoaa, cepsl, hochopa u
yriepoa).

Bonopoa. Tlomydenne, ¢uznueckne U XUMHUYECKHE CBOMCTBA: PEAKIIHH C
MeTaJlJIaMU U HEMETAJLJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'apuabl. ToNIuBHbIE
DIEMEHTHI.

lNanorensl. HaxoxaeHue B mpupoje, cnocoObl MOJydeHus, (U3UUECKUE U
XHUMHUYECKHE CBOMCTBA. |'anoreHoBomopoibl. BaxkHelmue KHCIOPOACOaEp)KAIINAEC
COeIMHEHUS TanoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TIOTYYEHHSI
rajgoreHoB. [IpumMeHeHne rajJoreHoB U UX COEIMHEHMI.

Kucnoposa, o3ox. JlaGopaTopHble U MPOMBIIUIEHHBIE CHOCOOBI TOJTYYEHUSI
kucaopoaa. Ousznueckue U XUMUUYECKHE CBOMCTBA M MPUMEHEHHUE KUCIOpOa U
030Ha. OKCUBI ¥ TEPOKCUBI.



Cepa. Haxoxzaenue B mOpupoje, CIOCOOBI MOJy4YeHHS, (PUBHUCCKHE WU
xummudeckue cBoictBa. CepoBogopon, cynbdpuasl. Oxcupa cepoi(IV), okcun
cepbl(VI). CepHucras u cepHasg KUCIOTH U UX coyid. OcOOCHHOCTH CBOMCTB CEpHOM
KUCHOTHI. [[ppuMeHenue cepol U €€ COETMHEHUM.

Azor. Haxoxaenue B mpupoge, CIocoObl TOMydeHUs, (PUINUECKHE W
XUMHYECKUE CBONMCTBA. AMMHAK, HUTPUIbI. OKCHUIBI a30Ta. A30THUCTas U a30THAs
KHUCIIOTH U UX coyii. OcOOCHHOCTH CBOMCTB a30THOM KUCIOTHIL. [IpuMenenue azora
Y €r0 COeTMHEHU. A30THbBIE YIOOpEHNUS.

docdop. Haxoxnenwe B mpupone, CocoObl MONydeHUs, (HU3HUCSCKUE H
xumudeckue cBoicTBa. Dochumsl u pochun. Oxcuasl Pocdopa, dochopnas
kuciiota u e& conu. [lpumencnue docdopa u ero cocauHeHuil. DocdopHbIC
ya00peHus.

VYriepon, HaxoxJeHHE B Ipupoje. AJUIOTPONHbIE  MOJIU(HUKAIUU.
duznyeckue W XHMMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepojgom. Okcua yriepona(ll), oxcun yrinepona(lV), yrompnas kuciora m e
CoJIM. AKTHBHUPOBAHHBIA yroyib, ajgcopOuus. Dymiepensl, rpadeH, yriepojiHble
HaHOTPYOKHU. [IprMeHeHHe NPOCTBHIX BEHICCTB, 0OPA30BAHHBIX YIJICPOJIOM, H €rO
COEIMHEHU .

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJYyYEeHHs, (PU3HYECKHE U
xumuieckue cBorictBa. Oxcupy kpemuua(IV), kpeMHueBas KHUCIIOTa, CHIJIMKATHI
[IpumeHeHue KpeMHUsA U ero coeAuHeHui. CTEKI10, €ro MoIy4YEHUe, BUIbI CTEKIIA.

[TonoxeHnne MeTamioB B IleprHoANYECKON CUCTEME XUMHUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI BJIEKTPOHHBIX O0O0JOYEK aTroMoB MeTauioB. OO6uiue
¢dbu3nueckue cBOKCTBa MeTaoB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CiuiaBel METAIIOB.

DNEKTPOXUMHYCCKUI  psAJl HANpsOKCHMM  MetawioB.  OO0mme  crocoObl
ITOTYyYEHHS METAJJIOB! THAPOMETAITYpPIus, NUPOMETAILTYPTHS,
anekTpoMetasutyprus. [lonarue o xoppo3un MeramioB. CnocoObl 3alUTBl OT
KOPPO3UHU.

O6mast xapakrepuctika MmeramuioB [A-rpynmer [leprnoamyueckoil cHCTEMBI
XUMHUYECKUX deMeHToB. Hatpuii u kanuii: monydenue, Gu3nieCKue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COECTUHEHUH.

O6mast xapaktepuctuka MeTtamoB [IA-rpynmer [leprognyeckoll cUCTEMBI
XUMHYECKUX JJIEMEHTOB. MarHuili W KajmbUuil: moNy4eHue, (PU3NYECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE NPOCTBIX BEIIECTB M HX COCAUHEHHIA.
KécTkocTh BOJIBI M CTOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMIL: TOTyYeHue, (PU3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro COeAUHEHUH. AM@OTepHbIE CBOMCTBA OKCHJA U
TUAPOKCU/IA ATFIOMUHUSA, THAPOKCOKOMIIIIEKCHI AMFOMUHUS.



OO6miass  XapakTepUCTHKa MeETaLIoB M0O0OYHBIX mnoarpymnn (b-rpymnm)
[leproguyeckol CUCTEMBI XUMHUYECKUX JIEMEHTOB.

@u3nUecKre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUIBI U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarThl, HX
OKUCIUTENbHbIEC CBOMCTBA. [lonyuenue u npuMeHeHre xpoma.

@u3nueckue W XUMHYECKHE CBONCTBAa MapraHlla M €ro COEJUHCHHUIL.
Baxnetimmme coemunenus wapranna(ll), wmapranna(lV), wmapranna(VI) u
mapranua( VII). IlepmManranat kaaus, ero OKUCIUTENbHbIE CBOMCTBA.

dusnuecKue U XUMHUUYECKHE CBOWMCTBA JKejie3a U ero coeaunenuil. OKCHbl,
ruapokcuanl U cou xeneza(ll) u xenesa(Ill). [Tonydyenune u npumeHeHue xeneza u
€ro CILIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEAU U €€ coemHeHui. [loryueHue u
MPUMEHEHUE METIU U €€ COSTMHEHUM.

[uHK: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AM(QOTEpHbIE
CBOMCTBA OKCH/IA U T'UJIPOKCU/IA LIUHKA, THJ[POKCOKOMILICKCHI IMHKA. [IpuMeHeHue
AHKA U €r0 COCANHCHUH.

DKCIIEpUMEHTAJIbHBIE METOJ[bl H3YYCHHSI BEIIECTB M HX I[IPEBPallCHUI:
M3ydeHre oOpaslloB HEMETaUIOB, ropeHue cepul, ¢docdopa, xenesa, MarHus B
KUCJIOPOJIE, W3YYCHHE KOJUIEKIMKU «MeTamnpl M CIjlaBbD), B3aUMOJCHCTBHE
HICJIOYHBIX U IICJIOYHO3EMEJIBHBIX METAILIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA W KEJI€3a C PacTBOPAMHM KUCJIOT U
nieo4ue, KaueCTBEHHBIE PEAKI[MU Ha HEOPTaHUYECKUE aHWOHBI, KATUOH BOJIOPO/1a
M KaTUOHbI METAJJIOB, B3aUMOJICUCTBUE TUIPOKCHUIOB AJOMUHUS U LIMHKA C
pacTBOpaMH KHUCJIOT U UIEJIOYEH, pellleHHe SKCIEPUMEHTAbHBIX 3a/Ja4 M0 TeMaM
«l"anorensr», «Cepa n e€ coenuHeHUD?, «A30T U (Hochop W UX COCTUHCHUSY,
«Metasisl TIIaBHBIX TOATPYIID), « MeTamubl HOOOYHBIX MOATPYIIID).

XUMUSH U KU3Hb.

Ponb xumuu B obecrniedeHun yCTOMYUBOTO pa3BUTHUs deoBeuecTBa. [loHsaTue
O HAYYHbIX METO/IaX 1I03HAHUS U METO/I0JIOTMU HAYYHOTro uccieaoBanusa. Hayuneie
MPUHITUIIBEI OPTAaHM3AIMY XUMHUYECKOTO TTPOU3BOACTBA. [[pOMBINIIIEHHBIE CTIOCOOBI
MOJYYEHHUS] BaKHEUIIIMX BEIIECTB (Ha MpUMEpE MPOM3BOACTBA aMMHUaKa, CEPHOM
KUCJIOTHI, MeTaHoJ1a). [IpoMBbIIIeHHBIE CIOCOOBI MOTYUYECHHS METAJIJIOB U CIUIABOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CPeJlbl U €ro NocaeAcTBUA. Posib Xumuu B
o0eCTICUeHUH YHEPIeTUIYECKON OS30IMacHOCTH.

Xumuss © 3A0poBbe uenoBeka. JlekapctBeHHwie cpenctBa. lIpaBuna
MCIOJI30BaHUs JIEKAPCTBEHHBIX NpenapaToB. POk XUMUU B pa3BUTUU MEIUIUHBI.

XuMUs TUIIYA: OCHOBHbIE KOMITOHEHTHI, MUIIIEBbIE J0OaBkU. Ponb xuMuu B
oOecrieueHHH MHIIEBOI OE30IMaCHOCTH.



KocMetnueckue u mnapdroMmepHbeie cpeiactBa. beitoBas xumwus. [lpasuiia
0e301acHOT0 UCII0JIb30BAHUS MPENapaToB OBITOBOM XUMHUH B IIOBCEIHEBHOM )KU3HU.

XUMHS B CTPOUTEILCTBE: BAKHEHIIIE CTPOUTEIBHBIC MaTepUaibl (IIEMEHT,
oeTon).

XuMus B CEILCKOM X03gicTBe. OpraHnnyeckue U MuHepaibHbIe YI00peHusl.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTEpHUANbl, KPACKH, CTEKIIO, KEpaMHUKa.
Marepuansl 1Jig 3JIEKTPOHUKU. HaHOTEXHONOTHH.

Pacuéruelie 3agaumn.

PacuéTpl: Macchl BemEcTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe W 00BEMY OAHOTO M3 YUAaCTBYIOMINX B PEAKIIUHU BEIIECTB, MACCHI
(00BEMa, KoJMYeCcTBa BEUIECTBA) MIPOIYKTOB PEAKIINH, €CJIM OJTHO U3 BEIICCTB UMEET
MIpUMECH, Macchl (00BEMA, KOJIMYECTBA BEIICCTBA) MPOIYKTA PEAKIIUU, CCIIA OJTHO
W3 BEHIECTB JaHO B BHJAEC pAacTBOpa C ONPEACTEHHON MACCOBOM JOJNEH
PAcTBOPEHHOIO BEMIECTBA, MACCOBOW JOJIM M MOJISIPHOU KOHLIEHTPALIUH BEIIECTBA B
pacTBope, A0JIM BbIX0/Ia [IPOJYKTa PEAKI[UU OT TEOPETUUECKH BO3MOXKHOIO.

MexpeaMETHBIE CBA3H.

Peaymzaniust  MEKIPEAMETHBIX  CBS3€H IIpM  HM3yYCHUM  OOmeH H
HEOPraHUYeCKOW XUMHUM B 11 Kmacce OCyIIEeCTBIIIETCA 4epe3 MCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSITUH, IPUHATHIX B OTACIBHBIX
IIPEAMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTCCTBCHHO-HAYYHBIC IMOHSATHSA: SBJICHHUC, HAYYHBIN (DAaKT, THIIOTE3A,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KJIACCH(PUKALNS, NePUOAUYHOCTh, HAOIIONCHUE,
WU3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOACIIMPOBAHHE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH,
HOH, U30TOIIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHbB, BELIECTBO,
Ten0, 00BEM, arperaTHOC COCTOSIHHUC BCIICCTBA, HWJCAIBHBIA Ta3, (QU3NYCCKUC
BEJINYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kieTka, opranusM, 3KocucTema, ouocdepa, MeTadbonu3M, Makpo- 1
MUKPOAJIIEMCHTBI, OCIIKH, KUPBI, YIIICBOJbI, HYKIICHHOBBIC KHUCIIOTHI, ()CPMCHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U NOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadmusi: MUHEpPAIBI, TOPHBIC TTOPOJIBI, TIOJIC3HBIE UCKOMAEMBbIE, TOILIUBO,
pECYPCHI.

TexHoMOrUsA: XUMUUECKAsT TPOMBIIIJIEHHOCTh, METAJLTYPTHUsl, CTPOUTEIIbHbIC
Marepualbl, CENbCKOX031MCTBEHHOE MPOU3BOJICTBO, MUILEBASI MPOMBILIIEHHOCTD,
(hapmareBTHUYECKAS MIPOMBIIILIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, DJIEKTPOHHAs
MPOMBIILJICHHOCTh, HAHOTEXHOJIOTHH.



IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TIPOI'PAMMBI 110 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHCTEMHO-ACATEILHOCTHBIM IMOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbLTaTOB OCBOCHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHEro
obmmero oOpa3oBaHMs BBIIEICHBI CJIEAYIONINE COCTABISIONIME: OCO3HAHHE
OOyYaIOIIUMUCST POCCUICKON Tpa)kIaHCKOH WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOIIPEACIICHUIO; HATMYIE MOTHBAIIUH K
Oo0y4eHHuI0; TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOLIECTBE TNpaBWJIaMH W HOpPMamMH TIOBEIEHHUS; HaJIU4due
IIPABOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPbI; CIIOCOOHOCTh CTABUTh LIEJIH U CTPOUTH
’KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE  pe3y/ibTaThl OCBOCHUS IpeAMeTa «XHUMHSD»  OTPa)XaroT
c(OpMUPOBAHHOCTH OTMBITA TIO3HABATENLHOM W TPAKTHUECKOH EATETHHOCTH
o0yuarouxcs B MpoLecce peaan3aluny 00pa3oBaTeabsHON AeSITENTbHOCTH.

JIMYHOCTHBIE pe3y/bTaThl OCBOCHHs IIpeiMeTa «XHUMHsD» OTPaXKaroT
c()OPMUPOBAHHOCTH OIIBITA I1I03HABATEJILHOM M IPAKTHYECKOW JIESITEIILHOCTH
o0yyJaroImxcsl B MpoLecce peain3alui 00pa3oBaTEIbLHON JEATENbHOCTH, B TOM
qHCIie B YaCTH:

1) rpaKaIaHCKOT0 BOCTIMTAHMA

OCO3HaHUS 00YYAOMIMMHUCS CBOUX KOHCTHTYI[MOHHBIX 1IPaB U 00513aHHOCTEH,
YBaXXCHHS K 3aKOHY U IIPABOIIOPSAIKY;

NpEJCTaBICHUS O COLMAIBHBIX HOpMax H IpaBUiaX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

rOTOBHOCTH K COBMECTHOM TBOPUYECKOU JACIATEIBHOCTHU IIPU CO3aHUH Y4EOHBIX
IIPOEKTOB, PEIICHUN YYCOHBIX U [1I03HABATEIIbHBIX 3a/[a4, BHIITOJIHEHUH XMMUYECKUX
HKCIIEPUMCHTOB;

CHOCOOHOCTH TOHUMAaTh W TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apTyMEHTHI JIPYTHX TIPH aHATHN3E Pa3TUIHBIX BHJIOB YUYEOHOH NeATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUS:

IIEHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY W HAyYHOMY HACJIEIUI0
OTE€YE€CTBEHHON XUMUH;

YBOXEHMUSI K TIPOIleCCY TBOpUECTBA B OOJIACTH TEOPHH U INPAKTHYECKOTO
NPWIOKEHUS XUMHM, OCO3HAHHMsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTar
JUINTETbHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOHCKOB,
NOCTOSTHHOTO TPYAa YYE€HBIX U MPAKTHKOB;

MHTEpECa U I03HABATEIbHBIX MOTHBOB B [TOJIYYCHUH U IIOCIETYIOIIEM aHAIIN3E
MH(pOPMAIUU O NEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBCHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBE/ICHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3AaHHBIC C XUMUUCCKUMHU SIBJIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYICh Ha MOPaJbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE IMOBEJECHUE W IMOCTYIIKM CBOMX TOBApHIIEH C
MO3HUIIMI HPABCTBEHHBIX U NPABOBBIX HOPM U C YUYETOM OCO3HAHHUS ITOCHIEICTBUN
MOCTYIIKOB;

4) popMHpPOBaHHUA KYJbLTYPbI 310POBbI:

MOHUMAaHUS LEHHOCTEH 310poBOro M Oe3omacHoro ooOpas3a IKH3HH,
HCOOXOJMMOCTA OTBETCTBCHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY M
IICUXUYECKOMY 3710POBbIO;

coOnoieHus TpaBui Oe30MacHOro OOpalleHusi C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOU JAEATEILHOCTH;

IIOHUMAHUSl LIEHHOCTU IpaBWJl HHJIUBUIAYAIBHOIO M  KOJUICKTUBHOIO
0€301aCHOTO TIOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3/[0POBBIO U KU3HH JIFOJICH;

OCO3HAHMS TIOCIICACTBUN W HEHPHATHS BPCAHBIX MPUBBIYCK (YIOTPCOIICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

S) Tpya0BOro BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETGHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKOM
JCATCILHOCTH, OOIICCTBCHHO IIOJIC3HOM, TBOPYCCKOW W JAPYrHX BHJAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTUE B PEIICHHMM NPaKTUYECKUX 3aaad
COLIMAJIBHON HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpPECa K IIPAKTHUECKOMY M3YUYCHHIO NPOQPECCHI pa3IM4yHOIO Poja, B TOM
YKCJIC HA OCHOBE IIPUMEHEHHSI IPEIMETHBIX 3HAHUI 110 XUMUH;

YBAXEHUS K TPYAY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJIbHOW TpPACKTOPUU
oOpazopaHus, Oyaymieil mpodeccHy W peaau3alid COOCTBCHHBIX JKM3HCHHBIX
IUIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUM, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrHYeCKOr0 BOCIUTAHUS:

HKOJOTUYECKH 1EJECO00Pa3HOTO OTHOLIEHUS K NPUPOJIE KaK HCTOYHUKY
CYLLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHA TJ00aTBbHOTO XapakTepa 3KOJOTMYEeCKHX MpoOJieM, BIMSHUSA
HKOHOMHUYECKHMX MPOIECCOB HA COCTOSTHUE TIPUPOAHON U COIIMAIBHON CpEeJIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIONb30BAHUA JOCTIKEHUHA XUMHM  JUIs
pELIEHHS BOMPOCOB PAIIMOHATIBLHOTO MPUPOAO0TIONb30BAHNUS;



AKTUBHOTO HEMPUATUS JCUCTBUM, NPUHOCAIIMX BpEJ OKpYKaIOUICH
MPUPOAHOM cpeie, YMECHHS TPOTHO3UPOBATH HEOJIATOMPHUSATHBIC 3KOJIOTHYCCKUE
MOCJIC/ICTBUSI IPEANPUHUMAEMBIX JCHCTBUN U IPEeIOTBPAlIATh UX;

HaJTWYUs PA3BUTOrO 3KOJIOTHYECKOTO MBIIIIEHUS, YKOJIOTUUECKOU KYIbTYpHI,
onbITa JEeATeIbHOCTH IKOJIOTUYECKON HAMpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS. UMH B IIO3HABATCIILHONW, KOMMYHMKATUBHON M COITHMAIbHON
MIPaKTUKE, CIOCOOHOCTH M YMCHHUSA AaKTUBHO NIPOTUBOCTOSTH HJICOJIOTHUHU
xemooouu;

7) LUEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pEHHA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 OOIIICCTBEHHOM IPaKTUKH;

MOHMMAaHUsl CHCIU(PUKA XWMHHA KaK HayKd, OCO3HaHus ¢€ poJih B
(GhopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBbILILIEHUS, CO3JaHUM IEJIOCTHOTO
MPECTaBJICHNUS] 00 OKpYKalollleM MUpE Kak O €IMHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHUU IIPUPOJHBIX 3aKOHOMCPHOCTEH W PEHICHUM TPOOJIEM COXPaHCHUS
MIPUPOTHOTO PABHOBECHSI;

yOCKIECHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUII  COBPCMCHHOM
IUBWIM3ALNY: B €€ T'YMaHUCTHYECKOW HAMTPABJIEHHOCTU U BaXXHOU poJid B CO3JaHUU
HOBOM 0a3bl MaTepHaJIbHOW KyJbTYpbl, B pEIIEHWH TJI00adbHBIX MpoOJIeM
YCTOWYHBOTO PA3BUTHS YEJIIOBEYECTBA — ChIPHEBOM, SHEPIrETHYECCKOM, IMUIIECBOU U
HKOJIOTHYCCKON OC30IIaCHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCIICUCHUM YCIOBUHN
YCHELIHOTO TPYJla X HKOJOTUUECKH KOM(POPTHOM KUZHH KAXKIOTO UjieHa O0IIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAHHUs CYIIHOCTU METOJOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTU HCMOJb30BATH
MOJIyHacMbIC 3HAHUS JIUIS aHAIN3a U OOBSCHCHUS SBIICHUNA OKPY’KAIOIICTO MHPA U
MPOUCXOMSAIINX B HEM M3MCHCHHM, YMCHHUS JICJIaTh 00OCHOBAHHBIC 3aKIIIOUCHUS HA
OCHOBE Hay4YHBIX (PAaKTOB U UMEIOIIUXCS JAHHBIX C IIENBIO OJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTCIIFHO HCIOJB30BaTh XHUMHYCCKUC 3HAHUS IS
penieHus IpoOJieM B peabHBIX KU3HCHHBIX CHTYAIINSX;

HMHTEpeca K MO3HAHUIO, UCCIEN0BATENbCKON 1€ TENbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEMNPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAaHUH MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B paziudHbIX chepax mpodeccrnoHambHOMN
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI



MeranpeMeTHbBIE PE3YIABTATHl OCBOCHUS MPOTPAMMBI [0 XHUMHUH HAa YPOBHE
CpeHero 0011ero o0pa3zoBaHus BKIKOYAIOT:

3HaUUMbIE  JUIS dbopMHUpPOBaHUS  MHUPOBO33PCHUS oOy4aronmxcs
MEXIUCIMIUIMHAPHBIE (MEXIPEAMETHBIE) O0IIEeHayYHbIe MOHATUS, OTpakalollre
IIEJJOCTHOCTh HAyYHOM KapTHHB MHUpa H CHeUu(PUKy METOJO0B TO3HAHUS,
HCITOJIb3yEMbIX B €CTCCTBCHHBIX HayKaX (MaTepus, BEIICCTBO, JHEPTHs, SIBJICHUC,
mpoliecc, CUCTeMa, HayYHbI (akT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIeA0BaHUE, HAOIIOAEHUE, U3MEPEHUE, IKCIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIE yueOHbIe NEUCTBUS (MO3HABATEILHLIE, KOMMYHUKATHBHEIE,

PETYISATUBHBIE), o0ecrneynBaronmne ¢dbopmupoBanue (yHKIHOHATIBHOU
I'PaMOTHOCTH M COLIHAJIBHOM KOMIICTCHIIUN O0YYarOIINXCs;
CIIOCOOHOCTH oOy4Jarormuxcs UCII0JIB30BATh OCBOCHHBIE

MEXIUCIIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHbIC yUeOHbIC
JICUCTBHS B MO3HABATEIBHON U COLUAIBHOM MTPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJIAJCHUEC YHUBEPCAIbHBIMU
y4COHBIMH  II03HABATCIBHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMH
JICHCTBUSIM.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIe 1eiCTBUS

1) 0a30Bble JIOrHYecKHE TeHCTBHSA:

CaMOCTOSITENIbHO  (OpMynMpoOBaTH W aKTyaIM3UpOBaTh  NOpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ompenesiaTh LEIu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKCHHSI, COOTHOCUTD PE3YJIbTAThI ACATCIIBHOCTU C IIOCTABJICHHBIMHU LICIISIMU;

HCII0JIb30BaTh IPH OCBOCHUHM 3HAHWN IPUEMBI JIOTMYCCKOTO MBILLICHUA:
BBIJICISITh XapaKTepHbIE MPU3HAKU TOHITUNW M YCTAaHABIMBATH WX B3aUMOCBSI3b,
HCIOJIL30BaTh COOTBETCTBYIOILME MOHSITHUS AJisl OOBSICHEHUS OTIEIbHbBIX (PAKTOB U
SIBJICHUI;

BBIOMpaTh OCHOBAHWS HM KPUTCPUH JUII KIacCH(pUKAIMU BCIIECTB M
XUMHUYECKUX PEAKIIN;

YCTAHABJIMBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKJIY HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTMYECKUE PAaCCyKJIeHUs (UHAYKTUBHbBIE, JAE€AYKTHUBHBIE, MO
aHAJIOTHUH), BBISBISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYHS B PACCMATPUBAEMBIX
SBJICHUAX, (DOPMYJIMPOBATH BBIBOIbI U 3AK/IIOUCHUS;

MPUMEHATh B MPOIECCE MO3HAHUS UCTONB3YEMbBIE B XUMHUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BHIBATE MOJICIbHBIC MPEICTABICHUS — XUMHUECKUN
3HaK (CHMBOJI) 2JIEMEHTAa, XUMHYeCcKas (popMyna, ypaBHEHHUE XUMHUUYSCKOHM PEaKITUU
— MpHU pENICHUH Y4eOHBIX MO3HABATENBHBIX W MPAKTHUYECKUX 3a7ad, MPUMCHSThH



Ha3BaHHBIC MO/JICIBHBIC MPEACTABICHUS IS BBISIBICHUS XapaKTCPHBIX NMPU3HAKOB
U3Y4YaeMBIX BEIICCTB U XUMUUYCCKUX PCaKIUH.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BELIECTB M XUMHUYECKUX
peaKkuui;

dbopMyaMpoBaTh EJIU U 3a/1a4X UCCIICTOBAHUS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOATCIBHO C(OpPMYyIUpPOBAaHHBIC BOINPOCH B KAYECTBE HHCTPYMCHTA
NO3HaHUS U OCHOBBI JUIs (POPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXACHUIA;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUA W MPOBEACHUS
YYCHHUYCCKUX JKCIICPUMCHTOB, COBEPIICHCTBOBATH YMCHHS HAOIIOJATh 33 XOJA0M
mpoiiecca, CaMOCTOSITCIIBHO TPOTHO3UPOBATH €0 Pe3yibTar, (PopMyIHMpoBaTh
000011IEeHNS U BBIBOJBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB HUCCIEA0BAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOAEIAHHOM padoTe;

MpUOOpPETaTh OIBIT YYCHUYCCKOW HMCCIICAOBATEIILCKOM U MPOCKTHOM
JCSATEILHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSTCIHLHOMY
MOMCKY METOJIOB PCHICHUS MPAKTHUCCKUX 337124, IPUMCHCHHIO PA3TMYHBIX MCTOJIOB
MO3HAHUA.

3) paboTa ¢ unpopmanueii:

OpHUCHTHPOBATLCS B PA3JIMYHBIX HCTOYHHMKAX HWHGOpMau (HAydHO-
HOIIYJISIPHAsE JIUTEpaTypa XHMHUYECKOTO COJICP)KaHHA, CIPaBOYHBIC I10CO0US,
pecypcebl MIHTEpHeTa), aHaIuM3upOBaTh WH(MOPMALMIO pa3IMYHBIX BUAOB U (opM
MpeICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTH;

(dbopMyIMpOBaThH 3alPOCHl U MPUMCHATH PA3IMYHBIC METOJBI MPU IIOUCKE H
orbope wmHPOpPMALIUH, HCOOXOAUMOW JUIS BBIIOJHCHHS YYCOHBIX 3aj1ad
ONPEAEIIEHHOTO TUMA;

npuoOpeTaTh OMBIT HUCHOIL30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3JTUIHBIX TIOUCKOBBIX CUCTCM;

CaMOCTOATENILHO  BHIOMpATh  ONTHUMANBHYIO  (GOpMy  TIPENCTaBICHUS
nHpopmaIuu (CxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCITOJIb30BATh HAYYHBIH A3BIK B KAYECTBE CPEJCTBA MPH PAbOTE C XUMUUECKON
uHhopMalMen: NPUMEHITh MEXIpeIMeTHbIEe ((PU3NYecKue U MaTeMaTHYeCKHE)
3HAKU ¥ CUMBOJIBI, hOpMYITBI, aOOpEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HAI'TIAAHOCTH.

KoMMyHMKATHBHbBIE YHHBEPCAJIbHbIE YueOHbIe 1eiCTBUS:



3a/1aBaTh BOMPOCHI 10 CYMIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUATIOTa W/ 1IN
JMCKYCCHH, BBICKA3BIBaTh HICH, POPMYIHPOBATH CBOU IPECII0KCHUSA
OTHOCHUTEJIHHO BBITIOJTHCHUS MPE/II0KCHHOM 3a1a4H;

BBICTYNIaTh C IpPE3E€HTAllUCl pe3yNbTaTOB IO3HABATEIBHON JEATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIEHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOM pabOThl MO MCCIECIOBAHUIO CBONCTB
M3y4aeMbIX BEUIECTB, peanu3aluy y4eOHOro nMpoekTa, u GopMyIupoBaTh BHIBOABI
10 pe3yibTaTaM IPOBEACHHBIX HCCICAOBAHUH ITyTEM COTJIACOBAHUA TO3HUIUN B
xojie 00CykneHHUA 1 00OMEHAa MHEHHSMH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIEC yqeﬁﬂble IleﬁCTBHﬁ:

CaMOCTOSITEJTEHO TIJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
NEeSATeLHOCTh, ONpenelisas €€ Iedd W 3aJavyd, KOHTPOJHMPOBAaTH W TI0 Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh IpEAjaraéMblii  ajlroput™M JACUCTBUN IpH
BBITIOJIHCHUM YYCOHBIX W HCCIEAOBATECILCKUX 3aj7a4, BbIOMpaTh HamboJice
s dekTUBHBIN CcITOCO0 WX permeHUss ¢ y4ETOM IIOJNydCHHsSI HOBBIX 3HAHUN O
BEIECTBAX U XUMHUECKUX PEAKITHIX;

OCYILCCTBIISTE CaMOKOHTPOJb JICATCIBHOCTH HA OCHOBE caMoOaHaju3a H
CaMOOIICHKH.

MHPE/IMETHBIE PE3YJIBTATHBI

[IpeaMeTHBIC pe3yIbTaThl OCBOCHHS IIPOIPAMMBI 110 XUMHH Ha yriayOiaEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus BKIOYAKOT CIICHUPUISCKUC AT
y4eOHOTO TpeMeTa « XUMHUs HayYHbIE 3HAHWS, YMEHUSI U CTIOCOOBI ACUCTBUH 1O
OCBOCHMIO, UHTEPIIPETANMH U TIPEOOPa30BAHUIO0 3HAHHWM, BUJBI AEATECILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS WM TPUMEHCHHWIO 3HAHWHA B PA3JIMYHBIX YUEeOHBIX
CUTYaIlMsIX, a TAK)KE B PeaTbHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX ¢ XuMuen. B
mporpaMme M0 XHMHHM TPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI 110 TOJaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHSI»
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh TIPEJCTABIICHUI: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAYK M €€ poJHM B OOECNEYEHUH YCTOHYMBOTO
Pa3BUTHS YEIIOBEYECTBA B PEUICHUH MPOOIEM 3KOJIOTHYECKOM, SHEPTETUIECKON 1
MUIIEBOI 0€30MACHOCTH, B Pa3BUTUU MCIUIMHBI, CO3JJaHWHM HOBBIX MAaTCpUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTHUH, B obecrieueHUU pPalMOHAIBHOTO
MPUPOAOTIONH30BaHUS, B (OPMUPOBAHUU MHUPOBO33PCHUA U OOIICH KYyIbTYphI
YeJI0BEKa, a TAKKE IKOJOTUUCCKH OOOCHOBAHHOT'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOU CpENE;

BJIAJEHUE  CUCTEMOM  XUMHUYECKUX  3HAaHM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUSI — XUMUYCCKUH 3JIECMEHT, aTOM, SIAPO U JICKTPOHHASL
obojouka aroma, s-, p-, d-aToMHBIC OpOWTANM, OCHOBHOE H BO30YXKIEHHOC
COCTOSIHMSI aToMa, THUOpuaM3alus aTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIEHUS, XMMUYECKask CBS3b,
MOJIb, MOJIApHAS Macca, MOJSPHBIN 00BEM, YIJIEPOIHBIM CKeneT, PyHKIHOHATbHAS
rpynna, pagukai, CTPYKTypHble Gopmyisl (pa3BEPHYTHIC, COKpaniCHHbIC,
CKCJICTHBIC), HM30MCpPHUSI CTPYKTYpHAs M IPOCTPAHCTBCHHAS (TCOMETpHYCCKAs,
ONTHYECKas), HM30MEpPbI, TOMOJOTMYECKH psl, TOMOJIOTH, YTJIEBOAOPOMBI,
KHCIIOPOJ- U a30TCOAEpKAILUE OPraHUYECKHE COEAUHEHUS, MOHOMEp, MOJMMeEp,
CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC COCIWHCHHS; TCOPHUH, 3aKOHBI
(mepuognueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPTraHUYCCKHUX
BemiectB A. M. byTiiepoBa, 3aKOH COXpaHCHHSI MacChl BEIICCTB, 3aKOH COXPaHCHUS
W TpEBpalleHUs -HHEPruu MpU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JEXKAIIHEe B OCHOBE
IHOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJIICHUM; IIPEJICTABIICHUS O
MCXaHU3MaX XUMHUYCCKUX PCAKIWWA, TCPMOJMHAMHYCCKUX ¢ KUHCTHUYCCKHX
3aKOHOMEPHOCTSAX UX MPOTEKAHUS, O B3AUMHOM BIIMSIHUU aTOMOB U T'PYIIN aTOMOB B
MOJIEKYyJIax (MHAYKTUBHBIA M Me30MepHbIil 3¢ ¢ekTol, opuentantsl [ u I pona);
(aKTOJOrMYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOIYYEHUU W OE30MaACHOM
WCITOJIb30BAHUU BAKHCWIIINX OPTraHWYCCKUX BCIICCTB B OBITY M IPAKTHYCCKON
JICSATEILHOCTH YEIIOBCKA, OOIINX HAYYHBIX MPUHITUIIAX XUMHUYCCKOTO IIPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOA, TEPepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUMN: BBISIBIASTH XapaKTEPHbIE MNPU3HAKU TMOHATHM,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOUIUE IOHATUS MPU
OMUCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUIA;

c(hOpMHUPOBAHHOCTH YMEHMIA:

MCITOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJI1 COCTABIIEHUS MOJIEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BELLECTB;

COCTaBJISATh YPaBHEHHUS] XMMHUYECKUX PEAKLMU M PacKpbIBaTh UX CYIIHOCTH:
OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  TMOCPEJICTBOM  COCTaBJIEHUS
AIEKTPOHHOTO OajlaHca J3TUX peaklMil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;



U3TrOTaBINBATh MOJCIH MOJICKYJl OPTaHUYECKUX BCIECTB ISl WILTIOCTPAIlUU
WX XUMUYECKOTO U MIPOCTPAHCTBCHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMCHUN: yCTaHABIMBATH MPUHAICKHOCTh M3yUCHHBIX
OpraHM4eCKMX BEIIECTB MO HX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHW#, JMAaBaTh WM Ha3BaHHWS 1O CHCTEMATHYECKOW
HomeHkIatype (IUPAC) u npuBoauTh TpUBHUAIBHBIC Ha3BaHUA AJIA OTICIBHBIX
MIPEACTaBUTEIICH OPraHUYCCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ], TJIMIICPHH,
STHJICHTIIUKONb, (eHON, (OPMATBIAETHII, alleTalbICTHI, aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTa, CTEAPUHOBAdA, OJICMHOBAsA, MaJIbMUTUHOBAs KHCIIOTHI,
[JIMIWH, aJaHuH, MajdbTo3a, (PpyKTO3a, aHWUIWH, JUBHUHUI, U30MPEH, XJIOPOMPEH,
CTHPOJI U JPYTHUC);

c(hOpPMHPOBAHHOCTh, YMCHUSI ONPEJCIATh BHJI XWMHUYCCKOW CBSI3U B
OPTaHUYECKUX COEAUHEHMSIX (KOBaJICHTHass W HOHHAas CBs3b, G- M T-CBSI3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMCHUSI IPUMCHATH TIOJIOKCHHSI TCOPUU CTPOCHHS
opranndeckux BemectB A. M. bytieposa juist 00bsiICHEHUS] 3aBUCUMOCTH CBOMCTB
BCII[CCTB OT MX COCTaBa U CTPOCHUSI;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPHU3OBATH COCTAB, CTPOCHHE, PU3HUECKHE
M XUMHMYECKHE CBOMCTBA THUNUYHBIX MPEACTABUTEICH pPa3UUYHBIX KJIACCOB
OpPraHUYECKUX BELIECTB: aJIKAHOB, [IMKJIOAIKAHOB, AJIKEHOB, aJIKaJIUCHOB, AJIKUHOB,
apOMAaTUYCCKHUX YTIICBOJAOPOJIOB, CIUPTOB, AIBJICTHIOB, KCTOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX U CHOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUNH U AMUHOB,
AMUHOKHCIOT, O€nKoB, YIJIEBOJOB  (MOHO-, JAM- M TOJIMCAXapHIoB),
WUTKOCTPUPOBATh ~ TEHETHYECKYH)  CBSA3b  MEXKAYy  HUMH  YpaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKLUHUI C MCIOJIB30BAHUEM CTPYKTYPHBIX
(opmyur;

c(hOpMUPOBAHHOCTh YMEHHUSl TMOJTBEPKJIAaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCHMOCTH PEAKLMOHHOM CIIOCOOHOCTH OPraHUYECKUX COETHMHEHHI OT
KPaTHOCTH M TUIIA KOBAICHTHOU CBA3M (G- U M-CBS3M), B3AUMHOI'O BIIUSIHUSL aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHHUKH YTIIEBOJIOPOTHOTO
ChIpbs (HE(PTh, MPUPOHBIN I'a3, Yrojb), CIOCOOBI €ro NEPepabOTKH U MPAKTUUECKOE
MPUMEHEHUE TTPOIYKTOB NEPepaboTKy;

c(hOpMHUPOBAHHOCTh BIAJICHUS CHUCTEMOW 3HAHWI O €CTECTBEHHO-HAYYHBIX
METO/MaX TO3HAHUS — HAONIOACHUH, U3MEPCHUH, MOJCITUPOBAHUH, SKCIICPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHHS IPUMEHSITh DTU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE ONEPAIIHN MBICIIUTEIHHOM
JICATEJIBHOCTH — aHallu3 U CUHTE3, CpaBHEHHE, O0O0OIICHHE, CUCTEeMaTU3alUIo,



BBISIBJICHUE TIPUYUHHO-CIIEICTBEHHBIX CBSI3€M — /I U3YUYEHUS CBOMCTB BEILIECTB H
XUMHYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMCHHI: BBISBISATH B3aUMOCBS3h XUMUUCCKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JJIs
0oJiee OCO3HAHHOTO MOHUMAaHUS CYIIHOCTH MaTEepUabHOrO E€AUMHCTBA MHUpAa,
UCITOJIb30BaTh CUCTCMHBIC 3HAHUS O OPTaHUYCCKONH XUMHHU Uil OOBICHCHUS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTH YMEHUM: POBOJAUTH PACUETHI IO XUMUYECKUM (popmynam
M YpaBHEHWSAM XHMHYCCKHUX PEAKIIUH C HCHOJB30BAaHUEM (DU3MYECKUX BEIMYUH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOMIMX BEIIECTBA C
KOJIMYCCTBEHHOM CTOPOHBI: PacdérThl IO HAXOXKICHUIO XUMHYCCKON (HOpMYJIbI
BEILIECTBA 110 U3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX 3JIEMEHTOB, IPOJAYKTaM
CTOpaHusl, MIOTHOCTH Ta3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C MOO3HUIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCIECACTBHAS  OBITOBOM H
MIPOU3BOICTBEHHOM JICATCIBHOCTH YEIIOBEKA, CBSI3aHHOM C epepaboTKON BEIICCTB,
WCITOJIH30BATh IOJYUYCHHBIC 3HAHUS JUIA IPUHITHS TPAMOTHBIX PEHICHUH MpoliieM
B CUTYalIUX, CBA3aHHBIX C XUMUEMH;

c(hOpMHUPOBAHHOCTh YMEHHUU: CaMOCTOSITEIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMHYCCKUN JKCICPUMCHT (TIOJIYICHHC W H3YyYCHHUC CBOMCTB OPraHUYCCKHUX
BCILIECTB, KAYECTBCHHBIE PEAKUMH VYTIJICBOJOPOJOB pa3IMYHBIX KJIACCOB U
KHCJIOPOACOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIECPUMEHTAIBHBIX
3ajJad MO pacMO3HABAHUIO OPTraHMYECKHUX BELIECTB) C COOJIIOACHUEM TMPaBUII
O0e3zonacHoro oOpamnieHusi ¢ BENleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHUEM,
dbopMyMpoBaTh 1ICIb HWCCICAOBAHMS, MPEACTABIATH B pa3dyHON (dopme
pe3yAbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHMUIA:

co0JiroAaTh MpaBUIa SKOJOTHUYECKH 1€J1eCO00Pa3HOro MOBEACHUSI B OBITY U
TPYHOBOM JIEATEIIBHOCTH B LEJISIX COXPAHEHUSI CBOETO 3JI0POBBSA, OKPYKAlOIICH
MPUPOAHOM CPEIIbl U JOCTHKEHUA €€ YCTOMYMBOTO Pa3BUTHSI;

OCO3HABaTh OMACHOCTb TOKCHUYECKOTO JEWCTBUSI HA >KUBbIE OPraHU3MBbI
OMPEAETEHHBIX OPTAHUYECKHX BEMIECTB, MOHMMAs cMbIc nmokaszaress [TIK;

aHaJM3UPOBATh I1E1ECOO0PA3HOCTh MPUMEHEHUS OPraHWYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TTOJIb3a;

c(hOpPMHPOBAHHOCTh YMEHHUHN: OCYIIECTBIATH IEJICHANPABICHHBINA TTOUCK
XUMUUYECKOW MH(OpPMAIIMK B PA3JIMUHBIX UCTOYHUKAX (HayuHas U yueOHO-HayuHasl
JUTEpATYpa, CPeACTBa MacCOBON MHpopManuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHaJU3UPOBATh XUMUYECKYIO HH(DOpMAIINIO, TepepadaThiBaTh €€ U UCTIOIL30BaTh B
COOTBETCTBHH C IMOCTaBICHHOMN y4eOHOM 3a/1aueh.



11 KJIACC

[IpeaMeTHBIC pe3ylbTaThl OCBOCHHUSA Kypca «OOIIas W HCopraHHYecKas
XUMHSD) OTPaKaroT:

c(hOpPMHPOBAHHOCTh TIPEJCTABICHUN: O MaTepHaIbHOM EIWHCTBE MHpA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBICHUN TPHUPOABI, O MECTe W 3HAYECHUU
XUMHH B CHCTEMC CCTCCTBCHHBIX HAyK M ¢ pOJIM B OOCCICUCHHH YCTOHYHMBOTO
Pa3BUTHA, B PEIHICHUHM IMPOOJIEM 3KOJIOTHYCCKOM, YHCPIeTHIYCCKON M IHINCBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMKM HOBBIX MaTEPHAIIOB, HOBBIX
MCTOYHHUKOB SHEPTHH, B O0ECIEUCHUH PAIMOHAIBHOTO TPHPOAOIIOIH30BAHUS, B
(GbOpMHpPOBAaHUM MHPOBO33PEHUS W OOIIECH KyJbTyphl YEIOBEKa, a TaKke
DKOJIOTHYCCKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO M IIPHUPOJIHON
cpee;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWW, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHSATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO aToMa, U30TOTTHI,
AJICKTpOHHAs o00o0JI0YKa aroma, S-, P-, d-aToMHBIC OpOHTAIM, OCHOBHOC H
BO30YKIEHHOC COCTOSIHHS arToMa, THOpHAM3alMs aTOMHBIX OpOWTAalICH, HOH,
MOJICKYJIa, BJICHTHOCTb, DJCKTPOOTPHIATCIBHOCTh, CTCICHb  OKHCJICHUS,
XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAS, MeETaUTMUeCKas, BOJOPOIHAs),
KpUCTAJUTMUECKAsT PEMIETKa, XUMWYECKas PEaKIus, pPacTBOP, AIICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTHYCCKAs JUCCOLMANMS, CTCIICHBb JIMCCOLMAIINH,
BOJIOPOJHBIN II0Ka3aTelb, OKHUCIHTEC/Ib, BOCCTAHOBUTECIb, TEIIOBOH JhdeKT
XUMHYECKON peaKkIlK, CKOPOCTh XUMHUECKON peakiiy, XUMUUECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS DIICKTPOTUTHUCCKOW ITUCCOIUAIINN, TIEPUOIUISCKUN
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChI BELLIECTB, 3A4KOH COXPAHEHUS U
IIPEBPAICHUS SHEPIUU IPH XMMHYCCKHUX PCAKIIMSIX, 3aKOH IOCTOSHCTBA COCTaBa
BCILICCTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMCPHOCTH, CHMBOJHWYCCKHH SI3bIK
XUMHH, MUPOBO33PEHUYECKIE 3HAHMSI, JI)KAIINE B OCHOBE IIOHUMAHHUS TPUIMHHOCTH
¥ CUCTEMHOCTH XUMUYECKUX SIBJICHHUH; COBPEMEHHBIC TIPEICTABIICHUS O CTPOSHUH
BCILICCTBA HA aTOMHOM, HMOHHO-MOJICKYJISIPHOM H HAJAMOJICKYJISIPHOM YPOBHSX;
MPEACTABICHHS O MEXaHM3MaX XHMHYCCKHUX PEaKIHi, TEPMOIMHAMHUYSCKUX H
KHHETUYSCKUX 3aKOHOMEPHOCTSIX HMX IPOTECKaHHs, O XHMHYECKOM PaBHOBECHH,
pacTBOpax M JIMCIEPCHBIX CHCTEMaxX; (PaKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYICHUH U 0€3011aCHOM HCIOJIB30BAHUH BAKHEHTITNX HEOPTaHUIECKUX
BEIIECTB B OBITY W TPAKTHYECKOW ACSTENHHOCTH 4YEIIOBEKa, OOMIMX HAYYHBIX
MPHHIAIIAX XUMHYESCKOTO TTPOU3BOJICTRA;

c(hOpPMHPOBAHHOCTh YMEHHII: BBISBIIATH XapaKTEPHBIC MPU3HAKH TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIONIUE TOHSITHS MPU
OTMCAHUY HEOPTAHHUECKHUX BEMIECTB U UX TIPEBPAIICHUI;



c(pOPMUPOBAHHOCTh YMEHHMSI HCIIOJIB30BATh XMMHUYECKYIO CHMBOJIUKY TS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHCHUM  XHMHYECKHX  PpEaKIUH,
cucrematudyeckyro HomeHkIarypy (IUPAC) u TpuBnanbHbele Ha3BaHUA OTAEJIBHBIX
BEILIECTB;

c(hOPMHPOBAHHOCTh YMEHHS ONPEAEHATh BAJCHTHOCTb U CTENIEHb OKUCICHUS
XMUMHYECKUX 3JIEMEHTOB B COCOUHEHUSX, BUJ XUMHUCCKON CBSI3U (KOBAJCHTHA,
WOHHAas, METaJUIMYECKas, BOJAOPOAHAas), TUN KPUCTAUIMYECKOM PEIIETKU
KOHKPETHOTO BEILIECTBA;

c()OPMHPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT
BHUJla XUMHYECKOM CBSI3M M TUNA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLEHUTOPHBIH MEXaHU3Mbl OOPA30BaHMsI KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTH YMEHUMN: KJIaCCH(PHUIIMPOBATH: HEOPIraHUUECKUE BEIIECTBA
M0 MX COCTaBY, XUMHUUYECKHE PEAKLMHU MO PA3TUUHBIM NIPU3HAKAM (UHCITY H COCTaBY
pearupyromux BeIECTB, TEIJIOBOMY 3(PQEeKTy peakiuuu, U3MEHEHHIO CTeleHeu
OKHMCJICHUSI JJIEMEHTOB, OOpaTHMOCTH, YYacCTUIO Karaju3aropa W JApyrue);
CaMOCTOSITEJIFHO BbIOMpATh OCHOBAHHUA M KPUTEPUM I  KJIacCU(PHUKALMU
M3Yy4aeMBbIX BCIICCTB M XMMUYCCKUX PCAKLUM;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOAMUECKOTO 3aKoHa /JI.
H. Menaeneesa 1 1eMOHCTPUPOBATH €TO CUCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBHYIO
U IIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMCHUH: XapaKTEpU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO NEPHOIOB
ITepronnyueckoit CUCTEMBI J.M. Menpaeneena, HCTIOJIB3YS TMOHATUSA
«QHEPreTUUECKHE YPOBHU», «QHEPreTUYECKHE MOAYPOBHH», «S-, p-, d-aTOMHbIE
opOUTann», «OCHOBHOE M BO30YXKIAEHHOE JHEPIETUUYECKHUE COCTOSHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MCHCHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
CoeMHeHnH 1o mnepuogaMm u rpynnaMm llepuwonnueckoinn cucremsr [, WM.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX
AJIICKTPOHHBIX 000JI0UCK;

c(OpMUPOBAHHOCTh ~YMEHHI: XapakTepu3oBaTh (ONMUCHIBATh)  OOIIHE
XUMHYECKME  CBOWCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYLIECTBOBAHUE TEHETUUYECKOW CBSA3M MEXIYy HEOPTraHMYECKMMH BENIECTBAMHU C
ITOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIHIM;

c(OPMUPOBAHHOCTh ~YMEHHUS PACKPbIBaThb CYIIHOCTh: OKHUCIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIUNA MOCPEICTBOM COCTABIEHHUS AJIEKTPOHHOrO OanaHca
DTUX peakivii; peakluii HOHHOrO OOMEHa MYTEM COCTaBJEHUS UX MOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHI;  peaklUid  TUAPOIW3a;  PEaKIUU
KOMITJIEKCOOOpa30BaHus (Ha MPUMEPE THIPOKCOKOMIUIEKCOB IIMHKA M aTIOMUHUA);



c()OPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTU IPOTEKAHUA
XUMHYECKUX pEaKkUHUil ¢ YYETOM HX SHEPIeTHUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUS CKOPOCTH XHMHYECKOM PpEaKUUM B 3aBUCHUMOCTH OT pas3IMYHBIX
(baKTOpOB, a TAaK)KE XapaKTep CMELIEHUSI XUMUYECKOIO PABHOBECHSI 1101 BIHSIHUEM
BHeIIHKX Bo3aeucTBui (mpuHuun Jle [larense);

c()OPMUPOBAHHOCTh YMEHHUSI XapaKTEpPH30BaThb XHUMUYECKHE PpPEaKIUU,
JeKalllie B OCHOBE IIPOMBIIUICHHOTO IIOJNyYEHHsS CEPHOW KHUCIIOTBI, AMMHAKa,
o0Ire Hay4dHble MPUHLMIBI XUMUYECKHMX MPOU3BOJICTB; IEIECO00Pa3HOCTh
MPUMEHEHUSI HEOPraHWYECKHX BEIIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKH
3pE€HMs COOTHOLLIEHHS PUCK-TIOb34;

c()OPMUPOBAHHOCTh BIJIAJICHUS CHCTEMOM 3HAHUII O METOJaxX Hay4YHOI'O
NO3HAHUs SIBJICHUW MPUPOJbl — HAOJIIOJICGHHE, HM3MEPEHUE, MOJCIUPOBAHHE,
HKCIEPUMEHT (pPEAIbHBIA U MBICJIEHHBIH ), UCMOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TU 3HAHUS MPH IKCIIEPUMEHTAITBHOM HUCCAEA0BAHUH BEILECTB
U Uil OOBSACHEHHS XUMHUYECKUX SIBJICHUH, HMEIOIIUX MECTO B IPHUPOJIE,
IIPAKTUYECKOH JCSITEIBHOCTH YEJI0BEKA U B [IOBCEIHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHHUSI BBISIBJIATH B3aMMOCBSI3b XMMHUYECKMX 3HAHUU C
MOHATUSAMU U MPEICTABJIECHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIS
00J1€€ 0OCO3HAHHOTIO MOHUMAHUS MaTEPUATIBHOTO €IMHCTBA MHUPA;

c(OPMUPOBAHHOCTH YMCHHUSI IIPOBOJUTH Pacy€Thl: C HCIOJIB30BAHUEM
IOHATUH «MaccoBas JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIPHASL KOHLICHTPALIMS;
MaccChl BELIECTBA UM O0OBbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
WK 00bEMY OTHOTO M3 YYACTBYIOLIMX B PEAKLUHW BEIIECTB; TEIIOBOro 3 dexra
pPEaKLUN; 3HAYEHUS] BOJOPOAHOrO IMOKA3aTessl pacTBOPOB KHMCIIOT M IIEJIOYEHN C
U3BECTHOM CTCHEHBIO JUCCOLMALMU; Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
IIPOJIyKTa PEAKUMH, €CJIA OJHO M3 UCXOJHBIX BELIECTB JaHO B BHJIE PacTBOpaA C
onpeeIiEHHOW MacCOBOM J10el pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(MMeeT MpUMeCH ); J0JM BbIXOAa MPOAYKTA PEAKLIMH; OOBEMHBIX OTHOLIEHUH Ira30B;

c(OpMUPOBAHHOCTE YMCHHUI: CAMOCTOSITEJIBHO IUIAHUPOBATH U IPOBOJIUTH
XUMUYECKUH  OKCIEepUMEHT  (IMPOBEICHWE  peakIuii  HOHHOTO  OOMeEHa,
MOATBEPKAECHUE KAYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BELIECTB, ONPENEICHUE
Cpelbl PACTBOPOB BENIECTB C TNOMOIIBK HWHJHUKATOPOB, H3yYEHHUE BIIUSHUSA
pasnuYHbBIX  (PAKTOPOB HAa CKOPOCTh XHMHUYECKOW  pEeaKIMH, pellIeHue
JKCIIEPUMEHTAJbHBIX 3a7a4 1o Ttemam «Metame» u  «Hemeramne»y) ¢
coOnroieHreM MpaBmil 0€30macHOro o0palleHus: ¢ BEeUIeCTBaMU U Ja0OPaTOPHBIM
o0opyaoBaHuEM, GOPMYIUPOBATH LIENb UCCIEIOBAHUS, MPEJCTABIATE B Pa3IMUHON
dbopMe  pe3ysibTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh W OLIEHHBATh  MX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMECHHI: COOIIOJATh MIPaBIIIa TOJb30BAHUS XUMHUUCCKON
mocyol M JabopaTOpHBIM O0OpyJOBaHHEM, OOpallleHHsS C BEIICCTBAMH B
COOTBETCTBUM C HHCTPYKIUSMM TI0 BBHIITOJHCHHIO JITA0OPATOPHBIX XHUMHYECKHUX
OTIBITOB, JKOJIOTHYECKU I€JIECOO0Pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
JESATENbHOCTH B LENSAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOWIEH MPUPOIHOMN
cpeabl M JOCTIKCHHA €¢ YCTOMYHMBOTO Pa3BUTHSA, OCO3HABaTh OITACHOCTH
TOKCHUYCCKOTO JICHCTBHS HA JKMBBIC OPraHU3MBI OINPECACICHHBIX HCOPTaHUYCCKUX
BEIIECTB, MoHnmMas cMbics nokazarens [1/K;

c(hOpMHUPOBAHHOCTh YMEHHUN: OCYILIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MHOOPMAITUHU B PA3TNIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HAydHAs
JUTEpaTypa, CpeicTBa MaccoBol nHGpopManuu, MHTEpHET U Ipyruc), KpUTUYCCKH
aHAJIM3UPOBATh XUMHUYCCKYIO HHOOPMALIHIO, IIepepadaTeIBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJIEHHON yUeOHOM 3a1a4ueH.



