


MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma mo XWUMHH Ha YPOBHE CpPeaHEro oOIIero oopa3oBaHUA
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii deaepainmny, TpeOOBaHUN K pe3yJibTaraM OCBOCHUS
dbenepanpHOI o0pa3oBaTeNnbHOK MpOrpamMMBbl CpEeHEero o0111eTO
obpazosanua(DOIl COO), npencrasineHasix B DeaepaabHOM TOCYAAPCTBEHHOM
obpazoBatensHoM cranmapre COO, c¢ yuérom KoHuenumm mnpenoaaBaHus
yuaeOHOTO TIpeaAMeTa «XUMHUS» B 00pa30BaTENbHBIX OpTaHM3aIusax Poccuiickoi
Oenepanuu, pealn3yrOIIMX OCHOBHbIE 00pa30BaTEIbHBIE MNPOrpamMMbl, U
OCHOBHBIX ToNiokeHni «CTparerun pa3BuTHs BocnuTaHua B Poccuiickoit
Oenepanmn Ha miepuon mo 2025 roma» (Pacmopsokenme [lpasutensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMUAS HA YPOBHE YTIyOJEHHOTO W3YUYEHHUS 3aHWMACT BAXHOE MECTO B
CHCTEME €CTECTBEHHO-HAayuHOro oOpa3oBanusa yuammxcs 10-11  kmaccos.
N3ydenne mpenMera, peanusyeMoe B yciaoBuAxX audPepeHIMPOBAHHOTO,
npodueHOro 00yYeHHs, MpuU3BaHO obOecTmeunTh O0O0IEe00pa3OBaATECIBHYI0 H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
afanTanuy UX K OBICTPO MEHSIOMUMCS YCIIOBUSAM XKH3HU B COIMYME, a TAKXKE IS
MPOIOJDKEHU O0yUeHHUSI B OpraHmW3aliusax npodeccroHambHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSA SABJIACTCS OTHOW W3 MPHOPUTETHBIX TACIIATIUINH.

B nporpaMme 10 XMMHM Ha3HAUEHHWE TPEAMETa «XWUMHS» TOTydaeT
MOAPOOHYI0  WHTEPIPETAIIO B COOTBETCTBHM C  OCHOBOTOJIATAIOIIMMH
nonoxkenuamu OI'OC COO o B3auMOOOYCIOBJACHHOCTH IEIeH, COoAep)KaHuA,
pe3ynbTaToB OOydeHHWs W TPEeOOBAaHWI K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUAETETLCTBOM TOMY SIBJISIFOTCS CJICIYIOIIUE BBITTOJTHSAEMBIE MPOTPAMMOM TIO
XUMUHU QyHKIINH:

o WH(POPMAIMOHHO-METOANYECKAS, peau3annuid KOTOpoi obecreunBacT
MOJIYUCHUE TIPEACTABJICHUS O TENAX, COACPXaHWHM, OOIeH cTpaTerud
oOydeHHsI, BOCTUTAHUS W PA3BUTHS 00YJArONTUXCsI CPEJACTBAMH TTPEIMETA,
HU3y4aeMoOro B paMKax KOHKPETHOTO MPOdHJIs;

e OPraHM3AIMOHHO-TUTAHUPYIOIAS, KOTOpas MpeayCMaTPUBAET
OTIPENICIICHAUE. TIPUHIIATIOB CTPYKTYPUPOBAHUS W TIOCIEIOBATEIIBHOCTH
HU3ydeHHUsT Y4eOHOTO MaTepuajia, KOJHYECTBEHHBIX M KAUECTBEHHBIX €TI0
XapaKTEPUCTHK, TOAX00B K (POPMHUPOBAHHUIO COAEPIKATECIHLHON OCHOBBI
KOHTPOJIS W OIICHKM O0pa3oBaTEIbHBIX JOCTHXKEHHM OO0ydYarolmmuxcs B
paMKax HWTOTOBOW arTecTali B (opMe €IWHOTO TOCYAapCTBEHHOTO
AK3aMEHa TI0 XUMUH.

IIporpamma jist yrinyOiaE€HHOTO H3YUCHHUS XUMUHU:



e YCTAHABJIMBAET MHBAPUAHTHOE NPEAMETHOE COAEPKAHUE, 00A3aTEIBHOE
JUIST W3YYEHHWS B paMKax OTACIbHBIX Tpoduiield, npemycMaTpuBacT
pacrpeaeiieHue W CTPYKTYPUPOBAHUE €ro MO KJIaccaM, OCHOBHBIM
CoJIepKaTeIIbHBIM JIMHHUSIM/Pa3/ieiiaM Kypca,

e AT MPUMEPHOE PACHPECICHUE YYEOHOTO BPEMEHHU, PEKOMEHIYEMOIO
JUISl U3YUYEHUS OTACTbHBIX TEM;

e TMpeajliara€T TMPUMEPHYIO TMOCAEA0OBATEIbHOCTh H3YyUCHHS  yueOHOro
Marepuajga ¢ y4€TOM JIOTHKU MOCTPOEHHMS Kypca, BHYTPUIIPEAMETHBIX
MEKITPEAMETHBIX CBA3ZEH,

e AT METOAMUYECKYI0 MHTEPIPETALMIO 1EeH U 33/1a4 U3YUYEHUA MPEeaMeTa
Ha yri1yOJaE€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero 00pa3oBaHUA, COASPKATEIBHOM XapaKTEPHUCTUKH
IJIAHUPYEMBIX  PE3YJbTaTOB OCBOCHUS OCHOBHON 00pa3oBaTEIbHOU
MpOrpaMMBbl CPEIIHETO o011ero 00pa3oBaHuA (JITYHOCTHBIX,
METaAMpPEeAMETHBIX, TIPEAMETHBIX), a TaKXKe C y4éTOM OCHOBHBIX BHJIOB
yueOHO-TO3HABATENbHBIX  JEHCTBUI  OOYYarollerocs MO0 OCBOEHUIO
COJICpKaHMs IPEAMETA.

[To BceM Ha3BaHHBIM TMO3WLUSIM B MPOTrpaMMeE MO XWUMHUHU MPEAYCMOTPEHA
MPEEMCTBEHHOCTh C OOYYE€HMEM XUMUHU HA YPOBHE OCHOBHOrO OOIIEro
oOpa3oBaHuA. 3a TpeJejaMd  YCTAaHOBJICHHOM TMPOrpaMMOM MO  XUMHH
o0s3aTeNbHON (MHBAPUAHTHOMN) COCTABJISIONIECH COMEp KaHMs ydeOHOTO MpeaMeTa
«Xumusg» OCTaércd BO3MOXHOCTh BbBIOOpA €ro BapUATUBHON COCTABJIAIOIICH,
KOTOpas NOJKHA OMPEACHAThCA B COOTBETCTBMU C HANPABJICHUEM KOHKPETHOTO
npoduis oOyueHus.

B cootBercTBMM ¢ koHuenTyajabHbiMH mojiokeHuamMu OI'OC COO o
HAa3HAYEHUU TPeAMETOB 0a3oBoro u yriyOlnEHHOro YypOBHEH B CHUCTEME
maddepeHmpoBaHHoro o0ydeHHMs Ha YPOBHE cpeaHero oodmero oOpa3oBaHHS
XUMUA Ha YPOBHE YINIYOJIEHHOTO U3YUYEHHS HANpaBJIE€H Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCHAEAYIOIIMM  3TanoM  MOJYYECHHS  XUMHUYECKOTO
0o0pa3oBaHUA B paMKax M3YYEHUS CHEHUAIBHBIX €CTECTBEHHO-HAYUHBIX U
XUMHUYECKUX JTUCIHILIAH B BYy3aX W OPTaHU3AIUAX CPETHETO MPO(eCCHOHATFHOTO
oOpazoBaHua. B »Toil CBA3M u3ydyeHue npeameTa «XUMUA» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  pacliMpeHue U yrIyOJIeHHWE TEOPETUUYECKOH U
MPAKTHYECKON MOATOTOBKH OOYYaIONTUXCs, BHIOPABIIAX OMPEACIEHABIA MPOQHITH
00y4eHHUA, B TOM YUCJIE C MEPCIEKTUBON MOCJIEAYIOIETO MOJYUCHHUS XUMUYECKOTO
oOpa3oBaHus B Opranuzanusax npodeccruonaasHoro oopazoanus. Hapsaay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k MmIaHHpyeMbIM pe3yjbTaraM OCBOCHUA
(dbenepanpHOii  00pa3oBaTEIILHOM MPOrpaMMBl CpPeAHETro oO0Imero o0pa30oBaHUA
U3yueHue npeaMera «XuUMHUA» OPUEHTHUPOBAHO TaKXKE HAa pEUICHUE 3a4au



BOCITUTAHUS W COIMAIBHOTO PA3BUTHs OOydalOmuxcs, Ha (HOPMUPOBAHWE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHWW, YMECHHHM pallMOHAIN3alUi yueOHOTO Tpyaa u
000OIIEHHBIX CHOCOOOB  JICATECJIBHOCTH, WMEIOIMINX  MEXAUCIUILITNHAPHBIN,
HAJMPEIAMETHBIN XapAKTED.

CocCTaBisIONMUMHA TIPEAMETA « XAMHS» Ha YPOBHE YINIYOJIEHHOTO HW3yUCHUS
ABJIAIOTCS  yriIyOnéHHble Kypchl — «Opranuueckasd xumuay u  «OOmas wu
HeOpraHuveckas xumus». [Ipu onpeneneHny mMoax0a0B K OTOOPY W CTPYKTYPHO#M
OpraHu3aly COACPKAaHUSA STHUX KypCOB B MpOTpaMMe IO XWMHH 3a OCHOBY
npuHATel nojiokeHuss OI'OC COO o paznuumsax 0a30BOro M yriiyOJEHHOTO
YPOBHEN U3YUECHUA NIPEIMETA.

OcHoBY coaepxxaHusi KypcoB «Opranmdeckas xumus» u  «O6mas wu
HEOPTraHWYECKass XWMHWSI» COCTABIIACT COBOKYIMHOCTh TIPECIMETHBIX 3HAHUH U
YMEHHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YUEHHS MpeaMera. JTa CHCTeMa
3HAHUW TMOJIyuaeT OMNpPEACIEHHOE TEOPETUUECKOE JOMOJHEHUE, MO3BOJISAIOIICE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJbIMHMH  00BEM  (PAKTOIOTHUECKOTO
marepuaia. Tak, Ha YriayOJa€HHOM YpOBHE HW3YUEHHsS NpeAMeTa oOecrnedyeHa
BO3MOXHOCTh 3HAQUHUTEIBHOTO YBEIUUYCHUA OOBEMA 3HAHWK O XUMHUYECKUX
AJIEMEHTAaX W CBOMCTBAX MX COCJAVMHEHUW HA OCHOBE PACLIMPEHUA U YIIyOJICHHS
MPEJCTABICHUA O CTPOCHUM BEILECTBA, XUMHUUECKON CBSI3M W 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKITUH, paCCMAaTPUBACMBIX C TOUKH 3PEHUS XUMHUUYCCKOW KHHETHUKH
U TEPMOJWHAMHUKHK. M3ydueHue mnepuoanyueckoro 3akoHa u llepmoamueckoi
CHCTEMBI ~ XHMHUYCCKHX  DJIEMEHTOB O0a3upyeTcsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKHAX MPEACTABIICHUSIX O CTPOCHUHM aToMa. XWMHWYECKAs CBA3b
OOBACHACTCS ¢ TOUKH 3PEHUS YHEPTETHUCCKUX U3MEHEHUH Tpr €€ 00pa3oBaHUH H
pa3pyllIeHUHU, a TaKXKE C TOUKH 3PEHUS MEXaHU3MOB €€ oOpazoBaHud. M3yueHue
TATIOB  peakmWi  AomojHsAeTcs  (opMUpOBaHMEM  TPEACTaBICHHM 00
ANEKTPOXUMHUYECKHUX TPOLIECCaX U JICKTPOJIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHuueckoil XMMHH TPU PACCMOTPEHUM PEAKIMOHHON CMOCOOHOCTH
COCTMHCHUN yAeNaeTcsa 0co00e BHUMAHWE BOMpPocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aUMHOM BJIMSTHUW aTOMOB B MOJICKYJIaX W MEXaHU3MaX PEAKITHH.

Ocoboe 3HaueHWe HWMEET TO, YTO Ha COJEPKAHUE KYypCOB XHMUU
yrayOaE€HHOTO YPOBHS U3YyUSHHUS T KJIACCOB OMPEACTIEHHOTO MPodiis (TIIaBHBIM
o0pa3oM Ha HWX CTPYKTYpY H XapakTep MJOMOJHEHWHM K o0OIed cucreme
MPEAMETHBIX 3HAHWH ) OKA3bIBAIOT BIMAHUE CMEXKHBIC TIPEAMETHI. Tak, HampuMmep,
B COJICPXKAHUM TIPEAMETA I KJIACCOB XUMHUKO-(pr3mueckoro mpoduis O0bImoe
3HaUCHUE OYIyT MUMETh 3JIEMEHThl Y4eOHOTrO Marepuana no obmiedt xumuu. [Ipu
W3YUEHUH TpPEeAMETa B JAHHOM CJIy4yae akKLeHT OyJeT cAellaH Ha OOIIHOCTb
METOJ/IOB TO3HAHMS, OOITHOCTh 3aKOHOB M TECOPUH B XUMWUW U B (PU3HKE: aTOMHO-
MOJICKYJIApHAsT TeOpHus (MOJCKYyJIapHas Teopus B (PUBHKE), 3aKOHBI COXPAHCHUS



MAacChl M SHEPTrHUM, 3aKOHBI TEPMOIAMHAMHUKH, SJIEKTPOJIA3a, MNPEACTABICHUS O
CTPOECHUH BELIECTB U JIPYTOE.

B TO xe BpemMs B coAepkaHWHM TMpEeAMETAa I KIACCOB XHMHUKO-
ounonoruueckoro nmpoduiia OombImMiA yACTbHBINH Bec OyneT WMeTh OpraHudecKas
xumuda. B sTOoM  choydae  mpenocTaBisSIeTCS  BO3MOXKHOCTh il OoJiee
O00CTOATEJIBHOTO ~ PAaCCMOTPEHUS XUMHUUECKON  OpraHM3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTAaB KOTOPOM BXOJAT, K NPUMEPY, TaKHE
CTPYKTYPHbIE KOMIIOHEHTbBI, KaK JMNUIbI, OEIKH, YIJIEBOABI, HYKIECHHOBBIE
KUCJIOTBI U apyrue. lIpm 3TOM 3HAHMA O COCTaBE W CBOWMCTBAX MPEACTABUTENCH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CJIYKaT OCHOBOW ISl W3YUYCHUSA
CYITHOCTH MPOTECCOB (hOTOCHHTE3, NbIXaHMUsI, TUIIICBAPEHNA.

B mmane QopmupoBaHms OCHOB HAy4HOTO MHWPOBO33PEHUS, OCBOCHUS
0OIlIEHAYYHbIX METOJ0B MO3HAHUS U OMbITA MPAKTHUECKOTO MPUMEHEHUA HAYUHBIX
3HAHUW M3YyUYCHUE MpeaMeTa «XHUMHUsS» Ha YriyOJEHHOM YPOBHE OCHOBAHO Ha
MEKIPEIMETHBIX CBS34AX C YU€OHBIMH TIPEAMETAMU, BXOASAIIMMU B COCTaB
npeaMeTHbix obnactel «EcTecTBEHHO-HAyuHble MOpeaMeTh», «Maremartnka u
uHdopmaTrka» u «Pycckwii sI3pIK U TATEpATypay.

[Ipu wu3ydeHuu yueOHOro npeaMeTa «XUMHSA» HA YriayOJEHHOM YPOBHE
Takke, KaKk Ha YPOBHE OCHOBHOTO W CPEIHET0 o0Iero obpazoBanus (Ha 6a30BOM
YPOBHE), 3a/adeii MePBOCTENICHHOW 3HAUMMOCTH SBJISETCA (DOPMHPOBAHHUE OCHOB
HAyKH XWMHUK Kak O0O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOMN
JNEATENBHOCTU YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. Pemienue
3TOW 3a7aud Ha YriyOJEHHOM YPOBHE HW3YUCHHS TMpeaMeTa MNpeanojaraet
peanru3arI0 TAKUX LENICH, KaK:

o (QopmMupoBaHWE TPEACTABIICHHUN: O MATCPUAIBHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJICHUN MPUPOABI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAyK W €€ Beaylled pojiu B 00eCneYeHuu
YCTOMUMBOTO  Pa3BUTHS  4YEJIOBEUYECTBA: B  PEHIEHUU  IpodjeM
AKOJIOTMUECKOM, SHEPreTUUECKONW U MHUILEBON 0€30MacHOCTH, B Pa3BUTUU
MEAULWHBI, CO3JAaHUN HOBBIX MAT€PHUAIIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
00eCTieueHNN PaMOHAIBHOTO TMPHUPOIOIIOIH30BaHNS, B (HOPMHUPOBAHUN
MUPOBO33PEHUA U OOIIEH KyJIbTYpbl YEJIOBEKA, a TAKKE HKOJIOTHUYECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U MMPUPOJAHON CPENE;

e OCBOCHHE CHCTEMBI 3HAHWUM, JIEKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa: (yHAAMEHTATBHBIX
MOHATAM, 3aKOHOB W TEOPUH XUMHH, COBPEMEHHBIX IPEICTABIEHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJIIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOAMHAMHYECKHUX  H
KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTCKAHUS XHUMHWYECKHUX PEAKLHM, O



XUMHYECKOM PAaBHOBECHH, PACTBOPAX M JIUCTIEPCHBIX CHCTEMAx, 00 00IuX
HAy4YHBIX TPUHIUANAX XUMHUYECKOTO MPOU3BOACTBA,

dbopmupoBaHue y 00yUaroIUXCA OCO3HAHHOTO MOHUMAHHUSA
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHMUYECKHX 3HAHMU I OOBACHEHUS
KITIOUEBBIX MACH U mpoOJieM COBPEMEHHON XUMMH, I OOBACHEHUS H
MPOTHO3UPOBAHUS SIBJICHUM, WUMEIOIIUX €CTECTBCHHO-HAYUYHYIO MPUPOAY,
IPaMOTHOT'O PEIISHH MPOOJIEM, CBSI3aHHBIX ¢ XMMHUEH, MMPOrHO3UPOBAHHUS,
aHaJIW3a ¥ OICHKH C TO3MIIAM SKOJOrHYECKOM 0€30MaCHOCTH MOCIIEACTBHM
OBITOBOM W MPOU3BOJICTBEHHON AEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHYECKUM  MPOM3BOACTBOM, HMCIIOJIB30BAHMEM M IepepadoTKOH
BCILICCTB;

yrinyOjJeHre  MPeACTaBICHMH O  HAyYHBIX  METOJax  TMO3HaHWS,
HEOOXOAUMBIX JJiS MPUOOPETCHUS YMEHHH OpPHUEHTHUPOBATHCA B MHPE
BEIIECTB M OOBACHEHUS XWMHUCCKHUX SBJIICHMH, HMEIOIIAX MECTO B
MPUPOJIC, B MPAKTHUYECCKON ACATCIIBHOCTH U MOBCEHCBHOM YKU3HH.

B mnnaHe peanuzanuu MEPBOOYEPE/IHBIX BOCMHUTATENBHBIX W Pa3BUBAIOIINX
(byHKIIMHA TIEOCTHOW CHCTEMBI CPETHETO OO0IMero o0pa3oBaHUsA MPU H3YUCHHUH

npeaMera «XUMHUS» Ha  YIJIyOJIEHHOM  YpPOBHE 0OCOOYI0  aKTyaJlbHOCTh
MPUOOPETAIOT TaKWE LEH U 3aJa4H, KaK:

BOCMIUTAHWE YOEKIEHHOCTH B ITIO3HABAGMOCTH SIBJICHHUM TPUPO/IBI,
YBOXEHHSI K TIPOIECCY TBOpYECTBA B 00JaCTH TEOPETUUECKUX U
MIPUKIIATHBIX HCCICAOBAaHUM B XUMHH, (POPMHpPOBAHHE MHUPOBO33ZPECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH,

Pa3BUTHE MOTHBAIMM K OOYUYECHMI0O W TO3HAHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHMA
00I1IeYETOBEUECKUX IIEHHOCTEH

Pa3BUTHE TTO3HABATEBHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUECKUX
crocoOHOCTeH oOydaromuxcs, (OpPMHPOBAHME Y HHX CO3HATCIHHOTO
OTHOIIIEHHS K CaMOOOpa3OoBaHMI0O M HEMPEPHIBHOMY OOpa3OBaHHUIO KakK
YCIIOBHIO YCHEITHOM MPo)eCCHOHATBHOM M OOIECTBEHHON ACATEIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY 370POBBIO W MOTPEOHOCTH B
3710pOBOM 00pa3e KU3HU,

dbopMupoBaHHEe YMEHHH M HABHIKOB Pa3syMHOTO HIPHPOIONOJIH30BAHMS,
Pa3BUTHE PKOJIOTHUECKON KYJIbTYPhI, IPHOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU HKOJIOTUUECKOM JIEATETbHOCTH.

O6mu1ee 9ucI0 9acoB, MPEAYCMOTPEHHBIX JIJII U3YUCHHS XAMHUH HA yTiyOJIeHHOM
ypPOBHE cpeaHero oOiero oodpazoanus, cocrasnsger 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Heaeni0), B 11 kmacce — 102 vaca (3 yaca B Heaemto).



COJAEPKXAHHUE OBYUYEHUSA
10 KUIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYeCKO XUMHH.

[Ipenmer W 3HAUCHUE  OPraHUYECKOW  XUMUHU, NPEACTABICHUE O
MHOT'000pa3uK OPraHUYECKUX COCTMHEHUI.

OJIEKTPOHHOE CTPOCHHME aroMa YIJIEpoJa: OCHOBHOEC M BO30YKIEHHOE
COCTOsIHUAA. BaJleHTHbIE BO3MOXKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OPraHWYECKUX COEAUHEHUsIX. Tunbsl ruOpuaAW3alMM  aTOMHBIX OpOuTasieit
yraepoaa. Mexann3msl 00pa3oBaHWs KOBAJIGHTHOW CBsI3W (OOMEHHBIN W JJOHOPHO-
aKIenTopHbIi). TUMB TEPEeKPHIBAHUA AaTOMHBIX OpOWTAICH, G- HW 7N-CBS3W.
OpnunapHas, nBoWHAs W TpoiHas cBs3b. CrnocoObl pa3pbiBa CBA3EH B MOJIEKYJax
opraHudeckux BemecTB. [loHsATHE O CcBOOOMHOM pamukaie, HykiIeopuiae W
aneKkTpoduIIe.

Teopust cTpoeHUsT OpraHMyeckux coeauHenuid A.M. bytiepoBa wu
COBPEMEHHBIE MPEACTABICHUA O CTPYKTYPE MOJIEKYJ. 3HAUEHHUE TEOPUU CTPOEHUA
OPraHWYeCKUX COoeauHeHUH. MOoJeKkynsIpHble W CTPYKTYpPHBIC  (POPMYIIBI.
CtpykTypHbie  (OPMYJBl  Pa3IMYHBIX BHUJAOB. pa3BEPHyTass, COKpamiéHHAs,
ckenieTHass. M3omepus. Bupabl H30MEpUM: CTPYKTYypHas, MNPOCTPAHCTBECHHAS.
OnexktpoHHbIe 3DPEKTH B MOJIEKYJIaX OPraHWIECKAX COCTMHEHWUN (WHIYKTHBHBIN
U ME30MEPHBIHA YPPEKTHI).

[IpeacraBnenne o kiaccu(pUKAMKM OpPraHWYECKUX BemiecTB. [loHATHE O
dbyaknronansHoM rpymme. ['omoorusa. ["'omonmornueckue psampl. Crucremarnyeckas
HOMeHKIaTypa opranudeckux coeauHennit (IUPAC) m TpuBmanbHbie Ha3BaHUS
OTAEJIbHBIX MPEACTABUTETIEN.

OcobeHHOCTH W KiIacCH(MHKAIMSA OPTraHWYCCKUX peaknuii. OKHCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUUECKOU XUMHUH.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHHS BEUIECTB W MX NPEBPAIICHUN:
O3HAKOMJICHHE ¢ O0Opa3ll[aMHh OPraHWYECKHX BEIIECTB W MaTepUalaMH Ha HUX
OCHOBE, OMbITHI MO TMPEBPAIICHUID OPTAaHUYECKUX BEIIECTB NPU HArpeBaHUU
(maBneHve, OOyTJWBAaHWE W TOPEHHE), KOHCTPYHPOBAHHE MOJEICH MOJIEKYI
OPraHWYECKUX BEIIECTB.

YrieBoaopoasil.

Anxanbl. ["'omonoruueckuit paa ankaHos, obmmas ¢hopmysia, HOMEHKIIaTypa 1
M30MEPHA. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuaAn3alds aTOMHBIX OpOUTalied yriepona, o-CBA3b. DuU3MUECKHE CBOMCTBA
AJIKAHOB.



XHAMHUUECKAE CBOMCTBA QJKAHOB: PEAKIUKU 3aMCIICHUS, W30MEPU3ALINH,
JNETUAPUPOBAHMS, LIMKIIM3ALMK, TUPOJIM3a, KpeKuHra, ropenud. [Ipencrasinenue o
MEXaHMU3ME PEAKINN PAANKAJILHOTO 3aMEILCHMUS.

Haxoxnenue B npuposae. CnocoObl MOTYUECHUS U TPUMEHEHHUE AJIKAHOB.

Huxnoankanbel. O6mas ¢gopmyita, HOMeHKIaTypa U u3oMepus. OCOOCHHOCTH
CTPOCHUS ¥ XWUMHUYECKHX CBOWCTB Majblx (IUKIOMPONAH, NHKIO0yTaH) |
OOBIUHBIX (LMKJIONEHTAH, MKIOTEKCAH) LUKI0ATKaHOB. CrocoObl MONMYYeHHUS H
MPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['omonorudeckuii psii agkeHoB, o0mas (Gopmysa, HOMEHKIATypa.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ  aJIKGHOB,  Sp*-
rudpuan3alns aTOMHbIX OpOMTalied yriiepoda, o- WU 7m-CcBsA3u. CTpyKTypHas u
reoMeTrpuieckas (Iuc-TpaHc-) wu3oMmepusa. @Ou3nyeckne CBOWCTBA aJKECHOB.
XUMHUUECKHAE CBOMCTBA. PEAKUMM MNPUCOCAUHEHUA, 3aMCIICHUS B O-MOJIOKEHUE
pu JBOWHON CBS3M, mojuMepu3anuu U okucieHus. [Ipasuno MapkoBHUKOBA.
KauecTBeHHbBIEC peakinu HA ABOMHYIO CBA3b. CMOCOOBI MOJYUYECHHUS U MPUMEHEHUE
AJIKEHOB.

Anxanvensl. Kimaccndukarnus aakaaneHoB (CONPSKEHHbBIE, N30JIUPOBAHHBIC,
Kymynuposanusie). OCOOEHHOCTH AICKTPOHHOTO CTPOSCHUA M XUMHUYECKHX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenue. IlomuMepusarus
conpsiKEHHBIX TIUEHOB. CrOCOOBI MOJYUEHHS U TPUMEHECHHUE AJIKAJIUECHOB,

Ankunsl. ['oMoorudeckuii psj alkMHOB, oOmmas (GopMmylta, HOMEHKIIATypa H
U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJl aJIKUHOB, SP-
ruopuaAn3alnis aTOMHBIX opOuTaneil yriepona. OU3MYECKUE CBOWCTBA AJIKUHOB.
XAMHUUECKAE  CBOWMCTBA:  PEAKIMM  MNPUCOCAMHEHUWSA,  JUMEpU3ALUU U
TpUMeEpHU3aluu, OKuciaeHrua. KUCIoTHbIE CBOWCTBA aJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBA3b. KauecTBEHHBIE PEAKIIMKU HA TPOUHYIO CBA3b. COCOOBI MOMyUCHUS
¥ IPUMEHEHHUE AJIKUHOB.

ApomMaTuueckue yriieBomopoasl (apensl). ['omomormueckwii psij apeHOB,
obmas dhopmyra, HOMEHKIATypa U H30MepHsl. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE
CTPOCHHME MOJIEKYJbl OeH30Jia. (DU3MYECKHE CBOMCTBA apeHOB. XUMHUUYECKHE
CBOMCTBA O€H30J1a U €r0 TOMOJIOTOB; PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
VIJICBOJAOPOJAHOM PAAUKAJE, PEaKIUW MNPUCOCAMHEHUS, OKHCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBnenne 00 OpPHUEHTUPYIOIIEM JCHCTBUM 3aMECTHUTENIEH B
OCH30JIbHOM KOJIBIIE HAa TMPUMEPE AJKWJIbHBIX PATUKAIOB, KapOOKCUJIbHOM,
TUAPOKCWIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB TajioreHoB. OCOOEHHOCTH
XUMUUYECKUX CBOUCTB cTupoda. [lonumepuszanus ctupona. CrnocoObl NOJTyYEHU U
MPUMEHEHUE aPOMATHUECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii Ta3. [lonytapie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsrit yrosmb u mpoaykTsl ero nepepadotku. CrocoOsl nmepepaboTkn HeTH:



MEPETOHKA, KPEKWHT (TEPMUYECCKUH, KaTATUTWYCCKWN), PUDOPMHUHT, THUPOIH3.
[TponykTel mepepaboTku HEDTH, X TPUMEHECHNE B POMBITIUICHHOCTH U B OBITY.

['eneTndeckast CBA3b MEXAY PA3TMUHBIMU KJIACCAMH YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOCHHUE TaAIOTCHIPON3BOIHBIX YTJICBOIOPOAOB. Peakmmm
3aMEIICHNs] TaJIOTeHa Ha THAPOKCOTPYIIY, HHUTPOTPYNMY, [THAHOTPYIITY,
amuHOTpymmmy. JlelicTBHe Ha TalOTCHIPOW3BOIHBIE BOAHOTO M CIHAPTOBOTO
pacTBOpa MIEmoun. B3ammoaeHcTBUE AUTAIOTCHAIKAHOB ¢ MarHUEM H ITUHKOM.
[TonsaTue 0 METAJIJIOOPraHUYECKUX COEIMHEHUAX. Hcnonbs3oBanue
TaJIOTCHMPON3BOIHBIX  yTJIEBOAOPOJOB B OBITYy, TEXHWKE H TIPH CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCNEPUMEHTAIBHBIC METOJBl HM3YUCHHS BEIMICCTB M WX MPEBPAICHUH:
n3ydeHue (PU3MUECKUX CBOWCTB YTJIEBOJIOPOJOB (PACTBOPHMOCTD), KAUECTBEHHBIX
peaknuii YTJIeBOJOPOJOB PA3IMUHBIX KIAcCOB (oOeciBeunBaHUE OPOMHOW WA
WOJHON BOJBI, pacTBOpa TEpPMaHTaHaTa KaJWsl, B3aUMOJICHCTBHE alleTHJICHA C
aMMUaYHBIM pacTtBopoM okcuma cepebdpa(l)), kauecTBeHHOE OOHApYKCHHE
yraepoJa W BOAOPOJAa B OPraHWUYECKUX BEIIECTBAX, TMOJyUYECHHWE OSTHUJICHA W
W3YUYeHHE €ro CBOWMCTB, O3HaKOMJyIeHHE C Kosutekiusamu «Hedts» m «Yromey», ¢
oOpasllaMm  TUTAaCTMAcC, KaydyyKOB H PE3WHBI, MOJICIUPOBAHAE MOJICKYI
YTAEBOAOPOIOB ¥ TAIOTCHIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaep:xkaiiue opraHndecKue coeInHEHUs.

[Ipenenbrabie omHOaTOMHBIE CcrmHAPTH. CTpoeHWE MOJICKya (HA mpuUMepe
METaHOJIa W J3TaHoda). [ omomormdeckuit psanm, oOmas ¢dopMyna, H30MEpHs,
HOMEHKJIaTypa W kinaccudukanva. DOHU3NUECKHE CBOHCTBA  MPEACTbHBIX
OJTHOATOMHBIX CTIHUPTOB. BOIOpOAHBIE CBA3M MEXKAY MOJICKYJIAMHA CIAPTOB.
XVAMHWYECKHE CBOWCTBA. PEAKIUM 3aMEIICHUSA, JETHUApaTaliid, OKUCICHUS,
B3aMMOJICHCTBUE ¢  OPraHWYCCKUMH W  HEOPTAaHMUYECKHUMH  KHCJIOTaMHU.
KadecTBeHHas peaknys Ha OJJHOATOMHBIE CITUPTHI. JelicTBHE 3TaHOIA W METaHOJIa
Ha opraam3M uejoBeka. CrocoObl TMONMy4YeHHS W TMPUMEHEHHUE OJHOATOMHBIX
CITUPTOB.

[Tpocteie >¢pupsr, HOMEHKIaTYpa U n3oMepus. OCOOCHHOCTH (PU3UUECKUX U
XMMHUYECKUX CBOUCTB.

MHoroaroMHBIC CHUPTH — ATHJICHIJIMKONDh W TyHICpUH. Du3ndeckue wu
XUMHUYECKAE CBOWCTBA: PEAKITMH 3aMEIICHUS, B3aUMOJICHCTBHE C OPraHUYCCKUMHU
U HEOPraHWYECKUMH KHCJIOTAaMH, KaueCTBEHHAs PEaKIus HAa MHOTOATOMHBIC
cupthl. [IpencraBmenne 0 MexXaHW3ME PEAKIUH HYKICO(PUIHBHOTO 3aMEIICHHS.
JleifictBue Ha opraHu3Mm uenoBeka. CrnocoObl MOJYYEHUA W TNPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJCKYJBI, B3aUMHOC BIUAHUC THAPOKCOTPYNIBI H
6enzompHOTO siapa. Pusmueckne cpoiicTBa (eHoma. OCOOCHHOCTH XUMHUUYECKHX



cBoiictB ¢enonma. KauecTBenusie peakimm Ha ¢eHon. TokcwuuHOCTh (peHona.
Crioco6s1 monryuenns u npumenenne dhenona. GenondopmanbaeruaHas cMoa.

KapOonwmibHbie COeAMHEHNS — aJTBICTHAB U KETOHBI. DJIIEKTPOHHOE CTPOSCHUE
KapOOHWJILHOW TPYMIIBL. [ OMOJIOTHUECKHE PSRl ATbJETHAOB W KETOHOB, OOMIas
dbopmyna, m3omMepuss W HOMEHKIarypa. Dusnueckwe CBOWCTBA aJbJACTHIOB H
KETOHOB. XWMHWYECKHE  CBOWCTBA  albJCTHJOB W  KETOHOB.  PEAKIUA
npucoenuaenra. OKHUCIICHAE aJTbICTHAOB, KAUeCTBCHHBIC PEAKIIMK HA aTbJICTHIbI.
Crioco6bI IOSTydYeHHS ¥ IPUMEHEHUE aJTbJICTHIOB U KETOHOB.

OJIHOOCHOBHBIE MPEACIbHbIE KapOOHOBBIE KUCITOTh. OCOOEHHOCTH CTPOCHUS
MOJICKYJT KapOOHOBBIX KHCIOT. M3oMepus n HoMeHKIIaTypa. OU3niecKue CBOHCTBA
OJTHOOCHOBHBIX TPEACITbHBIX KapOOHOBBIX KHCIIOT. BomopomHbie CBA3M MEXKIY
MOJICKYyJIaMHA KapOOHOBBIX KHACIOT. XMUMHUUYECCKHE CBOMCTBA: KUCIIOTHBIC CBOWCTBA,
peaknus dTepupUKAAN, PEAKIUH C YYACTHEM YTJIEBOJAOPOJHOTO PpPaauKaja.
OcoOCHHOCTH CBOWCTB MypaBBMHOW KHWCIIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3¢upax. MuorooOpasne kKapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPEIACIBHBIX W apOMATHUECKUX KapOOHOBBIX KHCIIOT,
TUKApOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX KHCIOT. [IpencraBuTeny BHICIITAX
KapOOHOBBIX KHCJIOT.: CTCAapUHOBAsA, MAJIbMUTHHOBAS, OJICHHOBAS, JUHOJIEEAS,
JIUHONeH08as KACIOTH. CriocoObl MOyUeHHUs U MPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxnble »¢upsl. ['omonoruueckuii psa, obmas Qopmyrna, uzomMepus u
HOMEHKIaTypa. Du3ndeckne W XUMHYCCKHE CBOWCTBA: THUAPOIN3 B KUCIOW H
IIECJIOYHOU CPeIE.

Kupsi. Ctpoenne, puznueckue U XUMHUESCKHE CBOWCTBA KUPOB: THAPOJIN3 B
KHUCJION U 11esiouHo# cpene. OCOOEHHOCTH CBONCTB KUPOB, COACPIKAIIUX OCTATKH
HETPEACITbHBIX JKUPHBIX KACTOT. JKUPBI B mpHUpoIe.

MpbuT4 Kak COJTA BBICIITUX KapOOHOBBIX KHACIIOT, UX MOIOIIIEE ICHCTBHE.

O6mras xapaktepuctuka yriesoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tojucaxapuel). MoHOcaxapuabl: TJIIOKo3a, (PyKTO3a, TajakTo3a, pudo3a,
ne3okcuprbo3a. Ousuueckue CBOiCTBA W HaxXOXKIeHWE B mpupoae. dorocuHTes.
XVWMHWYECKHE CBOMCTBA TITFOKO3BI. PEAKIIMHA ¢ YIACTHEM CITUPTOBBIX U AlTbICTHAHON
Ipynm, CIHPTOBOE W MOJIOUHOKUCIOE OpoxeHue. [IpumeHeHMe TIIOKO3BI, €&
3HAUEHWE B KU3HENEATCIILHOCTH opranmu3ma. Jlucaxapuapl: caxapos3a, MajabTo3a |
JakTo3a. BoccTanaBiauBaromuye U HEBOCCTAHABIIMBAIOIIME aucaxapuibl. [ maponms
mucaxapuaoB. Haxoxnenne B mpupojae u npuMenenne. [lommcaxapuabl: Kpaxmar,
TJIAKOTEH W Teiumojo3a. CTpoeHHe MaKpOMOJIEKY Kpaxmania, TJIUKOTeHa |
1eunoio3bl.  du3nyeckre CBOHCTBA Kpaxmajia H  IEJUTIOJI03bl. XHWMHUYECKHE
CBOMCTBA KpaxMmajia: THAPOJIM3, KAYECTBEHHAA PEaKIUs ¢ HOJAOM. XUMHUYECKHUE
CBOMCTBA MEJUTIOJIO3BI: TUAPOJN3, moiaydeHrue >pupos memtonossl. [lonarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TATHBIN MENK).



OKCNEPUMEHTANIBHBIE METOJAbl H3YUCHHsS BEIIECTB M HMX MPEBPAICHUMN:
PacTBOPUMOCTD PA3IMUHbBIX CIIUPTOB B BOJAE, B3AUMOJCHCTBHUE ATAHOJIA C HATPHUEM,
OKHUCJICHHWE STUJIOBOTO CIHMPTA B JIbJICTU/I HA PACKAIEHHOW MEIHOM MPOBOJIOKE,
OKHCJICHHE ATHJIOBOTO CHHMPTAa JAXPOMATOM Kaiws (BO3MOXKHO HCTOJb30BaHHE
BUICOMATEPHUAJIOB), KAYECTBEHHBIE PEAKIMKA HA albJICTHABl (C THAPOKCHIOM
muammuacepeOpa(l) wm  ruapokcwmom  menu(Il)), peakmus TaMnepuHa €
ruapokcuaom Mmeau(ll), xuMmdeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICHCTBHE pPacTBOpa TJOKO3bI ¢ ruapokcuaoMm menu(ll), B3aumopeiicteue
Kpaxmaja ¢ HOJO0M, PEIICHHE AKCIEPUMEHTAIbHBIX 3aAa4 mo TeMaMm «CHHUpThl U
dhenonby, «KapOoHOBBIE KHCITOTHI. CITOXKHBIE A(DUPBI».

A30TCoaep:Kalye OPraHnYecKe CoeINHeHH L.

AMWHBI — OpraHMYecKHe MPOM3BOJHBIC aMMHaka. Kimaccudukanus aMHHOB:
anuaTHdeCKUe W apOMATHUCCKHE, IICPBUYHBIC, BTOPHYHBIC M TPCTHUYHEIC.
Crpoenue Moiekys, obmas ¢hopMmysia, H30MEPHA, HOMCHKIATypa B (PH3NUCCKHE
cBOMCTBA. XUMHYECKOE CBOWCTBA aau(aTHUECKUX aMUHOB. OCHOBHBIC CBOWMCTBA,
AJIKWINPOBAHUE, B3aUMOJCUCTBUE TEPBUUHBIX AMHHOB C A30TUCTOM KHCJIOTOW.
Conu anKuaIaMMOHUS.

AHWIMH — TPEACTABUTE]Ib AMUHOB apomaTudeckoro pana. CrpoeHue
aHuuHA. B3arMHOE BIIMSHKE TPYIN aTOMOB B MOJIEKyJie aHWinHA. OCOOEHHOCTH
XUMHMYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakimu Ha aHuIuH. CrocoObl
MOJIYYCHHU M TpUMEHCHHMe anudaTuueckux amMuHOB. [lonydenwe aHuamHA W3
HUTPOOCH301A.

Amunokucaotel. HomeHnknatypa u uzomepud. OTaenbHbIE NPEACTABUTENH Of-
aMMHOKUCIIOT:  TJWLMWH, ajaHuH. Ou3WYeckue CBOMCTBA  aMHUHOKHCIIOT.
XHAMHYECKAEC CBOMCTBA AaMHMHOKHCIOT Kak  aM(OTEpHBIX  OPraHMYCCKUX
COCAMHEHUN, peakuus NOJMKOHJACHCAIMKY, OOpa3oBaHUE TNENTUIHON CBA3H.
buonoruueckoe 3HaueHUe aMMHOKHUCIOT. CHHTE3 M THAPOJIN3 TENTHIOB.

benkn kak mpupojaHbie ToauMepsl. llepBuuHas, BTOpWUYHAsA W TPETHUYHAS
CTPYKTypa OenkoB. XHMMHWYECKHE CBOMCTBA OEIKOB: TUIAPOJIK3, JACHATYypauus,
KQUE€CTBEHHBIE PEAKIINU HA OCJIKU.

OKCEpUMEHTAJIbHBIC METOJbl HM3YUCHHS BEIIECTB W WX TNPEBPAICHUH:
pacTBOpeHUe O€JIKOB B BOJE, JAEHATypalusi OEIKOB MPU HArpeBaHWM, I|BETHBIC
peakiiui Ha O€NKH, peIIeHHE OHKCIEPUMEHTAJIbHBIX 33Jad 10  TeMaM
«AzoTcoaepIKallue OpPraHUYECKUE COCJIMHECHUS u «Pacmo3HnaBanue
OPraHUYECKUX COCTUHEHUINY .

BoicokomoJieKyJIIpHbIE COeTUHEHUS .

OCHOBHBIE TOHATHA XWUMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHWUM. MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJIUMEPHU3AIINU, CPEAHAA MOJICKYJISIpHAs



Macca. OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJCKYISIPHBIX COCAUHCHHH —
MTOJIMMEPHU3AIHS U TTOJIMKOHICHCAITHS.

[Tomumepnbie wmatepuaibl.  [lmacTmacchl  (MONMMATHIICH, TIOJUTIPOIUJICH,
MOJIMBUHHIIIXJIOPH/T,  TOJUCTHPOJI,  IOJMMETHIMETAKPHIIAT, TOJUKapOOHATHI,
noymyTUIICHTepedTanmar). Yrunuzamus u nepepadoTka MmiacTUKa.

D1acToOMEpHI: HaTypaJbHBII KayuyK, CUHTETHUYCCKHE Kay4dyKH
(OyTaaMEeHOBBIN, XJIOPOMIPEHOBBIN, U30MTPEHOBHIN) U CHITMKOHBI. Pe3nHa.

Bosokna: HaTypaigsHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIC (BHCKO3a,
areTaTHOE BOJIOKHO ), CHHTETHUECCKHE (KAaIIPOH U JIaBCaH).

[Tommepst CIIEIUATIBHOTO HA3HAUCHUA (Tedon, KEBIIap,
AJIEKTPOTPOBOIAIINE TTOIMMEPHI, OHOPA3IaraeMble TIOTUMEPHI ).

OKCIIEpUMEHTAIBHBIC METOJbI HM3yYCHHS BCINCCTB M WX INPEBPAICHUM:
03HAKOMJICHHE ¢ 00pa3liaMy IPHPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
KaydyKOB, PCIICHUE OHKCIICPUMCHTAIBHBIX 33Jad 1o TeMe «Pacro3HaBaHHe
IJIACTMACC M BOJIOKOH).

PacuétHeie 3amaun.

Haxoxxnaenne MonekyJIsIpHOM (OpMysIsl OPraHHMYECKOTO COCAWHEHHS 10
MAaCCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJAINMAX B €ro COCTaB, HAXOXKJICHHE
MOJICKYJIAPHOW (DOPMYJTBI  OPraHUYECKOTO COCMWHEHWUA TI0 Macce (00BEMY)
MPOIYKTOB CTrOpaHUs, MO KOJWYECTBY BemiecTBa (Macce, 00BEMY) MPOIYKTOB
PEaKIMK W/WJIH MCXOJHBIX BEIIECCTB, YCTAaHOBJICHHUE CTPYKTYPHOH (opMyIsl
OpPraHWYECKOr0 BEIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB HJIH CIIOCOOOB
MOJIYUCHHUS, ONMPEACIICHUE JOIH BBIXOJA IMPOAYKTa PEaKIUH OT TEOPETHUCCKH
BO3MOKHOT'O.

MexnpeaMeTHBIE CBSI3H.

Peanmmzanust MeXXNpeIMETHBIX CBSA3CH MPHU U3YUCHUH OPraHUYEeCKOH XWMHH B
10 kmacce OCyIIECTBIISIETCS Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATHM, TaK W TOHITHH, TPHUHATHIX B OTIACIBHBIX MpPEaMeTax
€CTECTBCHHO-HAYYHOT'O ITHKJIA.

OO01mre eCcTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAyYHBIH (DaKT, THIIOTE3a,
TEOPHS, 3aKOH, aHaJW3, CHHTE3, KilaccuduKaiusa, HaOIIOICHHE, H3MEPCHHE,
AKCTIICPUMEHT, MOCIb, MOJICIIMPOBAHHE.

Ouznka: Marepud, aroM, SJCKTPOH, NPOTOH, HEHUTPOH, MOJIEKYJA,
SHEPIeTUYCCKUH yPOBEHB, BEIIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIleCTBA, (PM3MUECKHE BEIIMUMHBI, CIHHMIBI HW3MEPEHHUS, CKOPOCTh, SHEPIrHs,
Macca.

buomorus: kieTka, oOpraHuW3M, J3KOCHCTeMa, Owmocdepa, MeTaboIu3M,
HACJIC/ICTBEHHOCTh, aBTOTPOMHBIN U TeTepOoTPOHBIA THII MUTAaHUA, OpPOKCHHE,






Knaccudukanms 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB. | PUBHAIBHBIC
HAa3BaHUS OTJICJbHbBIX MPEACTABUTEIEH HEOPTAaHMUECKUX BEILIECTB.

Knaccudukanus XuMUdecknX peakiuii B HEOPraHWYECKOH W OpraHUYEeCKOM
XUMHUH. 3aKOH COXPAHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBpALCHUA
SHEPTUW TIPU XUMHUYECKHUX peakiuax. TemnoBbie 3(hheKThl XUMHUUIESCKAX PEAKIIHH.
TepMoXUMHUYECKHE YPABHEHMUS.

CKOpOCTh XHMHUECKOW PEAKIMH, €€ 3aBUCHMOCTh OT PA3IMUHBIX (haKTOPOB.
['oMoreHHbI€ B T€TEPOreHHbIC peaku. Katanns u KaTaau3aTopsl.

OOparumbie U HeOOpaTUMbIEC PEaKIMh. XUMHUUYECKoe paBHOBecue. KoHcranTa
XUMUUYECKOr0 paBHOBeCUA. DAKTOPhI, BAUAIONIME HA MOJOXKEHUE XUMHUUYECKOTO
PABHOBECHS: TEMIEPATYPa, AABJICHUE U KOHILICHTPALIMU BEIIECTB, YUACTBYIOIIUX B
peakiuu. [Ipunmun Jle [latensbe.

OnekTponuTuueckas aucconumanus. CuiibHbie HW  Cla0ble  SJIEKTPOJIUTHI.
Crenenp aucconmanmu. Cpena BOJIHBIX PACTBOPOB: KHUCIOTHAsA, HEUTpaibHas,
menouyras. Bomopoansiii mokasarens (pH) pactBopa. ['maponus coneii. Peaknum
MOHHOTO OOMEHa.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE — peakiuu.  CTeneHb  OKUCIIEHUA.
Okucnutenb W BOCCTAaHOBUTENb. lIpollecchl OKUCIEHHS W BOCCTAHOBJICHUS.
BaxHelnime OKUCIUTENM W BOCCTAHOBUTENU. MeToA 3IEKTPpOHHOro OajaHca.
DJIEKTPOJIU3 PacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEUIECTB W MX NPEBPAIICHUN:
pa3JioKEHUE TMEPOKCHAA BOJAOPOJA B TMPUCYTCTBUM KaTaju3aTopa, MOJACIH
KPUCTALTMYECKUX PEIIETOK, TPOBEACHUE PEAKIIMi HOHHOTO OOMEHA, ONPEACIICHUE
CpeAbl PacTBOPOB C MOMOIIBIO WHAWKATOPOB, M3YUCHUE BIIMAHUSA PA3IAYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOW PpEaKIMU H TOJIOKEHUE XAMHUYECKOTO
PaBHOBECHS.

Heoprannueckasi xuiMusl.

[Tonoxxenne HemetauioB B Ilepuoauyeckoid  cUCTEME  XUMUUYECKUX
snemenToB /.M. MenaeneeBa U 0COOEHHOCTH CTPOCHUS WX aTOMOB. DU3MYECKUE
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA MPUMEPE KHUCIOPOa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomyuenue, ¢u3uueckne W XHMHYCCKHE CBOWCTBA: PEAKIUH C
METAJUIaMA M HEMETa/UlaMH, BOCCTAaHOBUTEJIbHBIE  CBOWCTBA. | mapuibl.
TomMBHBIEC 3JIEMEHTHI.

lamorensl. Haxoxnaenwe B mpupojie, COcOOBbl MONydeHHs, (pusndeckne u
XUMUUYECKUE CBOWCTBA. ['ajioreHoBOAOPOABI. BaxHelue KuCIopoacoaepxKaiiue
COCAMHEHUA TrajoreHoB. JIabopaTopHble W MPOMBIILUICHHBIE COCOObI MOJTYUYEHUA
rajioreHoB. [[puMeHeHUE TaJIOr€HOB U UX COEAUHEHUH.



Kucnopoa, o3oH. JlaGopaTopHble M TPOMBIIUICHHBIE CHOCOOBI MOYUYEHHUS
kuciopona. Ou3nyeckne W XUMHUECKUE CBOWCTBA W MPUMEHECHHE KHUCJIOpPOaA H
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxnaenue B nOpupoJe, CIOCOOBI MOMydeHHsS, (PU3HUECcKHue u
xummudeckue cBoictBa. CepoBomopon, cymbduasl. Oxcun cepbi(1V), okcua
cepol(VI). CepHucras m cepHas KHCIOTHI W uX cojid. OCOOEHHOCTH CBOWCTB
CEpPHOM KUCTOTHL. [ [puMeHeHne ceprl U €€ COeAMHECHU.

Azor. Haxoxnenue B mpupoae, cmocoObl MonydeHus, (U3NUECKUE |
XUMUUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUAbl a30Ta. A30TUCTad U a30THas
KHCJIOTBI ¥ UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTH. [IpumMeHeHue azora
U €r0 COCIMHEHUN. A30THBIE yIOOpPEHUA.

®ocdop. Haxoxaenue B mpupoae, CHOCOOB MONYyYeHUs, (pu3ndeckue u
xumMuueckue cBoiictBa. @ochuaer 1 dochur. Oxcuuabl docdopa, dochopHas
kuciora U e€ comu. [lpumenenme ¢ocdopa m ero coemuHeHmit. DocdopHbIe
ya00peHHUS.

VYrnepon, HaxoXIAEHWE B OpUPojaS. AJUIOTPONHBIE  MOAHU(DHKAIIWH.
dusznyeckne W XMMHUYECKHE CBOWCTBA TMPOCTHIX BEIECTB, 0OpPa30BAHHBIX
yraepoaom. Okcua yrnepoaa(ll), oxcun yraepona(IV), yrompras kucimora u e
COJM. AKTHBHWPOBAHHBIHA Yyroyb, amcopOuua. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHEeHNe MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTJEPOJIOM, U €Tr0
COEIMHEHUH.

Kpemanmii. Haxoxnenme B mpupoje, cmocoObl MomydeHus, (Qu3ndeckue u
xummudeckue corictBa. Oxcun kpemuua(1V), kpeMHHEBas KHCIIOTA, CHIJIMKATHI.
[Tpumenenre kKpeMHUs u ero coeauHeHnit. CTEKII0, €To MOTyUeHUE, BUB CTEKIIA.

[Tonoxenue mMerauioB B [leproanueckoil CUCTEME XUMHUECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUA HJIEKTPOHHBIX 000JI0YueK aToMoB MeTajioB. OOrue
¢mzudeckue cBoricTBa MeTayioB. [IpuMeHeHHEe METAUIOB B OBITY M TEXHHKE.
CniaBbl METAILIOB.

DONEeKTPOXUMHUUECKUN psAa  HampsbkeHuit  MeTtaiuioB.  OOmume  crnocoObl
MOJTYICHUS METaJIOB; TUAPOMETAILTYPIHS, MUPOMETAJUTYPTHS,
anekTpoMeTaiyprus. llonarue o koppos3uu MeTauioB. CrocoObl 3aliuThl OT
KOPPO3HH.

Ob6mras xapaktepucTrka MeTauioB [A-rpynmsr [lepuonnueckoit CHCTEMBI
XUMUYECKUX OJJIeMeHTOB. Harpuii w xanmmit: momyuyenue, ¢Qusmueckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIMIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka MetayioB I[A-rpynnel [lepuoanueckoit cuctembl
XUMUYECKAX OJJIEMEHTOB. MarHnii W KaJlblWid: TOJydeHHe, (U3UUCCKUE |
XUMUYECKAE CBOWCTBA, NPUMCHCHHWE TMPOCTHIX BEIIECTB W WX COCIUHEHUH.
XKécTkocTh BOJBI 1 CIOCOOBI €€ YCTPAHESHUA.



AJIOMWHWHN: TIOJTydeHHE, (PH3UUECKUE U XUMUUICCKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA W €T0 COoeAWHECHHH. AMGDOTEpHBIE CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUA.

OO6mrast xapakTepucThKa METAUIOB MmoOouHbX moarpynm  (b-rpymnm)
[Teproauyeckoi CUCTEMbI XUMHUECKUX AJIEMEHTOB.

Ou3nuecKkue U XUMUUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl 1
ruapokceuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomarsi, UX
OKUCTIUTEbHBIE CBOMCTBA. [lo/lyueHre u NpuMeHEHUE XpoMma.

OU3AUEeCKUEe W XWMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHCHUM.
Baxneiimue coemunenus wMapranna(ll), wmapranma(IV), wapranma(VI) m
mapranua( VII). [lepmanranaT kanus, ero OKUCIUTENbHbIE CBOHCTBA.

Ou3nuecKkue U XMMHUECKHUE CBOWMCTBA Ke€jie3a U €ro coequHeHui. OKCuipl,
ruapokcuasl U conu xeneza(ll) m xeneza(lll). Tlomyuenue u npuMeHeHne xene3a
U €r0 CIUIaBOB.

Ou3nuecKkrue U XUMUYECKUE CBOWCTBA MEAU U €€ coeauHeHuid. [lonyuenue u
MPUMEHECHUE MEJIU U €€ COSIMHEHHUH.

[nak: momyueHue, (PU3MUECKHE W XWMHUECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U THAPOKCHIA [IUHKA, THIPOKCOKOMILIEKCHI LIMHKA. [IpuMeHeHue
IUHKA U €r0 COCJUHEHUH.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB W MX NPEBPAIICHUN:
u3ydyeHrue o0pa3loB HEMETAUIOB, TOpeHue cepbl, docdopa, kene3a, MarHus B
KUCJIOPOJIC, M3YUYEHUE KOJUIeKIMKU «MeTaiyibi M CIUIaBbl», B3aUMOJCHCTBHE
IEIOYHBIX ¥ MIEJI0YHO3EMETFHBIX META/UIOB ¢ BOJIOW (BO3MOKHO HCIOJIb30BAHUE
BUICOMATEPHUAJIOB), B3aUMOJCHCTBUE IMHKA W JKEJIE€3a ¢ PacTBOpaMu KHCJIOT U
HIEJI0UEH, KAUECTBEHHBIC PEAKIIMM HA HEOPTAaHUUECKHUE aHMOHbBI, KATHOH BOAOPOJA
U KaTUOHBl METAJUIOB, B3aUMOJICHCTBUE THUIPOKCUIOB ATIOMUHHS M 1IMHKA C
pacTBOpaMU KHUCJIOT U IIEJI0OUEH, PEIICHUE SKCIICPUMEHTANIBHBIX 3a7a4 MO0 TeMam
«amorens», «Cepa m €€ coemuHeHU®», «A30T U (ochop M UX COCTUHEHUMN,
«MeTauibl TJIaBHBIX NOATPyNID», «MeTajuibl MOOOUHBIX NOATPYIINY.

XuMHS U )KU3HD.

Ponp xuMum B 00ecriedeHUU YCTOWUMBOTO Pa3BUTHs uesioBeuecTBa. [lonaTue
O Hay4HbBIX METOAAX TMO3HAHWUSA W METOJOJIOTUM HAYUYHOTO HCCIICIOBAHUS.
HayuHble npuHLIMIBI OpPraHru3aliid XUMUYECKOTO TPOU3BOACTBA. [ [pOMBIIILIEHHbIE
CIOCOOBI TTONYUYSHHUST BAXKHEHIITUX BEIISCTB (HA MPUMEPE MPOM3BOICTBA aMMHAKA,
CEpPHOW KHUCJIOTHI, MeTaHoj1a). [[poMbITITIeHHBIE CTTOCOOBI TTOYUCHHUS METAIOB H
CIIaBOB. XUMHUUECKOE 3arpsA3HEHUE OKPYKAKOIIEH Cpellbl U €ro MOCAEACTBHUS.
Ponp xumun B 00ecnieUeHNN SHEPreTUUECKON OE30MaCHOCTH.

XuMHsL W 300poBbe denoBeka. JlekapctBeHHbie cpeactBa. [lpaBuna
UCIOIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Pojib XUMUK B PA3BUTHU MEIULIVHBI.



XUMUS THIIA; OCHOBHbIE KOMIOHEHTHI, MUILEBbIC N00aBKkU. Posib xumuu B
o0ecrneueHrH MUIIEBON O€30MaCHOCTH.

Kocmernueckne m mapdiomepHbie cpenactsa. beitoBas xumus. [lpasuna
0€30MacCHOro0 MCIMOJIb30BAHMS TMPENApaToB ObBITOBOW XWMHM B TMOBCEIHEBHOM
KU3HU.

XVWMHS B CTPOUTENIBCTBE. BAXKHEHIITNE CTPOUTEIIHHBIE MaTEepPUATbl (IIEMEHT,
0eToH).

XUMHUS B CEIIbCKOM X03siHicTBE. OpraHMueCcKue U MUHEPAJIbHBIC YOOPECHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPAaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl g 3nekTpoHukd. HanoTexHomorum.

PacuétHbie 3anaun.

Pacuétbl: Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUUYECTBY
BEILIECTBA, MAcCce WIH O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEILECTB,
Macchl (00BEMA, KONMMYECTBA BEMIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJHO W3
BCIIECTB WMMEET TMpUMECH, Macchl (00bEMA, KOJMYECTBA BEMIECTBA) MPOAYKTA
pPEaKUWK, €CIM OOHO W3 BEIIECTB JAHO B BHJAEC PACTBOpPa C ONPEACIEHHOU
MaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM WU MOJIIPHOU
KOHILICHTPALIMM BEIIECTBA B PACTBOPE, [OJM BBIXOJA NPOAYKTAa PEAKUHH OT
TEOPETHYECKH BO3MOIKHOTO.

MexnpeaMeTHBIE CBS3H.

Peanuzanmss  MEXNPEAMETHBIX  CBA3CH MNpU  HU3ydeHUM  OOleH U
HEeOpranuueckoi xumuu B 11 kjmacce OCyIIECTBIAETCS YEPE3 MCMOJb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUHbBIX MOHATHMA, TaK U MOHATHH, MPUHATHIX B OTACJIbHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mme ecTeCTBEeHHO-HAYYHBIC TTOHATHS . SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiacCH(PUKaIisa, MeprHoanIHOCTh, HAOIIOICHUE,
W3MEPEHUE, SKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

Ousuka: wMarepus, MUKPOMHUD, MaKpPOMHUP, aTOM, D3JIEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TOIMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTHUECKUIN YPOBEHb,
BEILIECTBO, TeJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WACAIbHBIA Tras,
(pv3rUeCcKre BENMUHUHBI, €AMHUIIB U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buomorus: kieTka, opraHu3M, 3KocucTeMa, omocdepa, MeTadboam3M, MaKpo-
U MUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIICBOIBI, HYKIICMHOBBIE KUCIOTH, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MTOTOK YHEPTUM B SKOCUCTEMAX.

['eorpadmsa: MuHEpaIbl, TOPHBIC TIOPOJBI, TOJIC3HBIC MCKOMAEMBIE, TOTLTABO,
PECYPCHI.

TexHoNnorusa: XUMUYECKass MPOMBIIIJIEHHOCTb, METAJLUTYPTHs, CTPOUTEIIbHBIC
MaTepHUabl, CEIbCKOXO3MCTBEHHOEC MPOU3BOACTBO, MHUIIECBAsA MPOMBILLICHHOCTb,
(hapmarnieBTHUECKA MPOMBILUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX



npcraparos, MMPpOU3BOACTBO  KOHCTPYKIHMOHHBIX  MATrCpHaJIOB, J3JICKTPOHHAA
MMPOMBINIJICHHOCTh, HAHOTCXHOJIOI'UH.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA 1TPOI' PAMMEI 110 XMMHWU
HA YTJIYBJIIEHHOM YPOBHE CPEJIHEI'O OBIIEI' O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

B coorBercTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOIXOOM B CTPYKTYype
JUYHOCTHBIX PE3YIbTATOB OCBOCHUA TpenMera «XWMHUsS» Ha YPOBHE CPEIHETO
o01iero  oOpa3oBaHUS  BBIACICHBI  CJICAYIOIIME COCTaBIISIIOIIME. OCO3HAHUE
00yYaroIMMHUCA POCCHUMCKOM TPaXJAaHCKOW HWJICHTHYHOCTH, TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSATEIIFHOCTA U CAMOOTIPEACIICHUIO, HAJTMYHE MOTHBAITUN K
O0Yy4YE€HHUIO; TOTOBHOCTH U CIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIIECTBE TIPaBWJIAMH W HOPMAaMH TIOBEACHHS, HAJIMUHE
MPABOCO3HAHUS, YKOJIOTHUYECCKON KYJIBTYPHI;, CIIOCOOHOCTH CTABHUTh IICJTH W CTPOUTH
KU3HCHHBIE TUTAHBI.

JIndHOCTHBIE PpE3yJabTAaThl OCBOCHWA TpeaMera «XHUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTH OTBITA TIO3HABATEIBHON W TMPAKTHUUCCKOW JEATCITHHOCTH
0o0y4Jaroluxca B MpoLecce peajiu3aluu 00pa30BaTeIbHON EATEIbHOCTH.

JInaHOCTHBIE PpE3yJAbTAaThl OCBOCHWA TmpeaMera «XHUMHS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEILHON M TPAKTHUCCKOW JEATEITHHOCTH
00y4aroIMXcsd B MPOIECCE peaiu3aliu 00pa3oBaTeIbHONW ACATEILHOCTH, B TOM
YHUCJIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS

OCO3HAHMS 00YYArONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00s13aHHOCTEM,
YBAXEHUS K 3aKOHY W MPABOMOPAJIKY,

MPEACTABIICHAS O CONMAJBHBIX HOPMAax U TMpaBWIaX MEXKITHYHOCTHBIX
OTHOMICHHH B KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MESITEILHOCTH TIPH CO3JAaHHH
y4eOHBIX TPOCKTOB, PEHMICHUN YUEOHBIX W TO3HABATEIBHBIX 33/1a4, BBHITIOJTHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHBBI, HAMEPCHHWS, JIOTHKY W
apryMEHTHI IPYTUX MPU aHAHM3E PA3TMYHBIX BHIOB YUeOHOH NeATEIHHOCTH,

2) NaTpUOTHYECKOIr0 BOCIIUTAHUSI:

IIEHHOCTHOT'O OTHOIICHUS K MCTOPUYECKOMY H HAYyYHOMY HACJICIUIO
OTE€YECTBCHHON XUMHH,

YBAXEHHUS K TIPOIECCY TBOPUECTBA B OOJACTH TEOPUM W TPAKTHUECCKOTO
MPWIOKCHUS XWUMHUH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTaT
JUIMTCJIGHBIX ~ HAOMIOACHWHM, KPOMOTIMBBIX  AKCIECPUMEHTAIBHBIX  TIOWCKOB,
MOCTOSTHHOTO TPY/1a YUEHBIX W MMPAKTHKOB;



WHTEpECa M TMO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUHU M TOCICAYIOIIEM
aHanm3e WHQPOPMANAXA O TIEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEACHUA,

CNOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3AHHBIC C XUMUUYECKAMH SBJICHASIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUSA, OPHCHTHPYSICHh HA MOPAITbHO-HPABCTBEHHBIC
HOPMBI ¥ TICHHOCTH,

TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApUILEH ¢
MO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHHS TOCIICICTBHMA
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAHMUS LIEHHOCTEH 3J0pOoBOTO0 M 0e€30macHoro odpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOINEHUA K COOCTBEHHOMY (DHU3WUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHusT TpaBuia O€30MacHOro oOpallleHHus C BellecTBaMH B OBITY,
MOBCETHEBHOM KU3HU, B TPYAOBOM JEATEIIBHOCTH,

MOHWUMAHUS TIEHHOCTH TPaBWI HMHIAWBUAYATBHOTO W  KOJJICKTHBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlLMAX, YTPOKAKOIINX 3J0POBBIO U KU3HU JIIOJCH;

OCO3HAHWS TIOCTEACTBUN W HEMPUATHS BPEAHBIX MPUBHIYCK (yMOTPeOIICHUS
QJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuTtaHusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Y4€OHO-UCCIEA0BATENbCKOM
JNEATCIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW M APYrMxX BHJAX
NEATEIIbHOCTH,

YCTQaHOBKA Ha aKTHBHOE YYaCTHE B PEIICHAM TPAKTHUYCCKUAX 3aaad
COIMAJTHOM HANIPABJIICHHOCTH (B paMKaX CBOETO KJIacca, IMIKOJIBI);

WHTEPECA K MPAKTHUCCKOMY HU3YUEHHUIO MPOGECCHid Pa3IMdaHOTO POJa, B TOM
YHUCJIC Ha OCHOBE MPUMCHECHHMS MPEIMETHBIX 3HAHUM 110 XUMUH,

YBOKCHHUS K TPYAY, JIOJAM TPyJa U pe3yJibTaTaM TPYAOBOH IEATECIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJbHON TPACKTOPHUH
obpazoBanusa, Oyaymied mpodeccHr M peaau3aiii COOCTBEHHBIX JKH3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEN K XUMHUH, HHTEPECOB U
noTpeOHOCTEH O0IIECTBA;

6) 3K0J10ru4ecKoro BOCIIUTAHMSI:

AKOJIOTHUUYECKHU 11€JIECOO0PA3HOTO OTHOIIEHUSA K TMPUPOAEC KAK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMYECKUX MpOoOJieM, BJIUSHUA
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIbHON CPEIbI;



OCO3HAHUA HEOOXOJUMOCTH HCIOJIb30BAHUA JOCTHOKCHWM XUMHUW A
peLLIEHNs BONPOCOB PALMOHAIIBHOTO MTPUPOAONOJIB30BAHHUS,

AKTUBHOTO HEMPUATHUA JCUCTBUM, TMNPUHOCAIIMX BPEA  OKPYKAOIIEH
MPUPOJIHON cpefie, YMEHUS MPOTHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTHUYECKHUE
MOCJEICTBUA TPEANTPUHAMAEMBIX IEUCTBUU U MPEIOTBPAIATH HX,

HAJIMYHSA PA3BUTOTO SKOJIOTHYECKOTO MBIIJICHUS, SKOJOTHUECKON KYJIbTYPHI,
OnbITa JEATEIBHOCTH JKOJIOTHYECKON HAITPABJICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS WMHU B IIO3HABATEJIBHOM, KOMMYHHKATUBHOW W COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTM M YMEHHMS aKTHBHO IIPOTHUBOCTOSATH HMACOJIOTHH
xemogoOunu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUA
HayKH 1 OOIECTBEHHOM MPAKTHKH,

MMOHUMAHMSA CHEeIU(MHUKA XWMHH Kak HayKW, OCO3HaHUA ¢& polM B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPHUPOJbl U YEJIOBEKA, B
MO3HAHUM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPoOJIeM COXpPaHCHHUA
MPUPOJHOTO PABHOBECHH,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUU JJiI  COBPEMEHHOM
NUBUIM3AIAU. B €€ TYMAHUCTHYECKOW HAMPABJICHHOCTH W BAXXHOW POJA B
CO3/IaHUK HOBOM 0a3bl MaTepUAIbHOM KYJbTYPhI, B PEHICHUH TJIOOATbHBIX
MpooOJieM YCTOMYMBOIO Pa3BUTHA YEIOBEUECTBA — CBHIPHEBOM, SHEPTreTHUYECKOM,
MUIIEBONA M 3KOJIOTUYECKOH OE€30MaCHOCTH, B Pa3BUTHHM MEUIIUHBI, 00ECIEUEHUN
YCIIOBHN YCHENTHOTO TPY/Ia U AKOJOTHUECKH KOM(MOPTHOH KU3HU KKIOTO UYjICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH. TOHHMAHUS CYIIHOCTH METOHOB
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCIOJIb30BATh
MOJIyYaE€MbI€ 3HAHUA JIJI aHAJIU3a U OOBACHECHHS SIBJICHUHM OKPYXAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MECHEHWH, YMEHHUS JiefiaTh 000CHOBAHHBIC 3aKTIOUCHUS Ha
OCHOBE HaydHBIX (DaKTOB W HUMCIOIIMXCS JAHHBIX C MENIBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XWMHUYECKHAE 3HAHUSA i
pelieHus Mpo0IeM B PealIbHbIX )KU3HEHHBIX CUTYaIHAX;

MHTEPECA K MO3HAHUIO, UCCIIEA0OBATENBCKONU AEATEIBHOCTH,

TOTOBHOCTH M  CINOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM000pa3oBaHMIO, K AaKTHBHOMY TMOJYYEHHIO HOBBIX 3HAHWH 10 XWMHH B
COOTBETCTBUHM C KU3HEHHBIMH MTOTPEOHOCTIMHU,

WHTEPECA K OCOOCHHOCTSAM Tpy/Aa B pasaudHbIX cdepax mpodhecCrnoHATBHOMI
JEATEITBHOCTH.



METAIIPEJAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIE PE3yIbTaThl OCBOSHHS MPOTPAMMBI 10 XUMHHM Ha YPOBHE
cpeaHero oo1ero 00pa3oBaHus BKIFOYAIOT:

3HAQUMMbIe I (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCA
MEKIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIEHAYUHbBIEC TTOHATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpPa W CHCIU(HKY METOJOB TNO3HAHHS,
UCIOJIE3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, YHEPTHA, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAydHBIH (DaKT, IPHHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIIEOBaHNE, HAOIOICHUE, M3MEPEHHUE, IKCIIEPUMEHT | JIPYTHE);

YHUBEPCAIbHBIC YUeOHBIE NEHCTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISITUBHBIC ), o0eCcrneunBaroIINe dhopMupoBaHue (hyHKIIHOHATEHOHT
TPaMOTHOCTH U COITHAITbHOM KOMIIETCHITMH O0YyJaIOMAXC S,
CIOCOOHOCTH o0yyaromumxcs UCIOJIb30BaTh OCBOCHHbIE

MEKIUCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M YHHUBEPCAIbHBIC YUCOHbBIC
JEUCTBUSA B ITIO3HABATENILHOW U COLIMAIIBHOM TPAKTUKE.

MertanpeaMeTHble PE3yJbTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHA
yueOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHHMKATHUBHBIMU W PETYJIATHUBHBIMU
JEUCTBUSAMMU.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

1) 6azoBbIe JJoruyecKue AeicTBUS:

CaMOCTOATEILHO  (OPMYNIMPOBATH W aAKTyaJIM3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

OTIPENENATh TEIN JEATCIPHOCTH, 3ajaBasg TMapaMeTpbl W KPUTEPUH WX
JOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI ACSITEIIEHOCTH C TIOCTABJICHHBIMU TIEIISIMHU,

WCIOJIb30BaTh TIPH OCBOSCHWH 3HAHWUH TPHUEMBI JIOTUYECKOTO MBIUICHAS
BHIJICNIATh XapaKTEPHbIE MPWU3HAKK TIOHATHA W YCTAHABJIMBATh WX B3aUMOCBS3b,
HCIOJTB30BATh COOTBETCTBYIOINTNE MOHATHA ISl OOBACHEHUS OTIACIbHBIX (PAKTOB W
SIBIICHUM

BHIOWpAaTh OCHOBAHWUA W KPUTEPUH I  KJIacCH(PUKAIMKA BEIIECTB U
XAMHAYECKUX PEAKIAM,

yCTaHABIWBATh TMPUUYUHHO-CIICJCTBEHHBIE CBSI3M MEXKAY H3yYaeMbIMHU
SABJICHUSIMHU,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B PACCMaTPUBAECMBIX
ABJICHAAX, (DOPMYITMPOBATH BHIBOIBI M 3AKITIOUCHUS,

MPUMEHATH B MPOIECCE MO3HAHWS MCIOJb3YEMbIE B XUMUU CHMBOJIMUECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBHIBATH MOICTBHBIC TIPECTABICHUS — XUMHUICCKUN
3HaK (CHMBOJI) DJJICMEHTA, XHMHUecKas (opmysa, YpaBHEHHWE XHUMHYECCKOU



peaknuh — TPH PEMICHUH Y4YeOHBIX TO3HABATEIBHBIX M TPAKTHUECKHWX 3ajad,
MPUMEHATH HAa3BaHHBIC MOJCITbHBIC TIPEICTABJICHUS /TSI BHIABIICHHS XapPaKTEPHBIX
MPU3HAKOB M3yUaeMbIX BEIIECTB M XUMUUICCKUX PEAKITUH.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeliCTBUS:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHWS BEIIECTB W XHUMHUYCCKHX
peaxkuuu;

(hopMynupoBaTh 1MENW W 3a4aU1 UCCIICTOBAHUS, UCIIOIB30BaTh MMOCTABICHHBIC
U CaMOCTOATEIBHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4YeCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI /IS (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYK/ICHUH;

BJIAJCTh HAaBBIKAMH CAMOCTOSITEIIBHOTO IUIAHUPOBAHWS W TMPOBEACHUS
YUCHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMOMATh 32 XOJI0M
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 Pe3ysbTar, (HOopMyIupoBaTh
0000IIIeHHs ¥ BBIBOJIBI OTHOCUTEIIPHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIAHHON padoTe;

NMpuoOpeTaTh OMNBIT YUYEHWYECKOM HCCIIEAOBATEIbCKOW M MPOSKTHOM
NEATENBHOCTH, TPOSBISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIEHOMY
MOWCKY METOJIOB PEIICHHUS TPAKTHYCCKAX 3a7ad, TPUMCHCHHIO Pa3ITUIHBIX
METO/IOB TTO3HAHWA.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WH(popManmuu (HAYYHO-
MOMyJISIpHAsT JIUTEpPATypa XUMHUYECKOTO COJEPIKAHWA, CHPAaBOYHBIC TOCOOMS,
pecypcel MIHTepHETA), aHaIM3WpOoBaTh WH(OPMAIUIO PA3IMIHBIX BHIOB W (HOpM
MPEICTABIICHNUA, KPUTHYECCKH OIICHUBATh eé JIOCTOBEPHOCTH u
HEMTPOTHBOPEUNBOCTD;

(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIE METOBI MPH TIOWCKE H
orbope wuHpOpMaNKMK, HEOOXOMUMON MJIi  BBHITIOJHCHHWS YYeOHBIX  3a1ad
ONpEeaEIEHHOrO THUIIA;

npuoOpeTaTh OMBIT WMCHOIB30BAHKS HH(MOPMAIMMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH W PA3TUIHBIX TTOUCKOBBIX CUCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTaBICHUS
uHdopmarmu (cxembl, rpadyku, TUarpaMmbl, TAOJIAIIBI, PUCYHKH U APYTHE);,

WCIIOJIb30BAaTh HAyYHBIH A3BIK B KadeCTBE cpeacTBa npw pabote ¢
XUMUYECKON wWHOpMAIMei: TPUMEHATh MEXKIpPeAMETHbIE ((pu3ndeckne W
MaTeMaTHIECKHEC) 3HAKN ¥ CUMBOJIBI, (hOpMYJIbI, aO0OpEBHUATYPhI, HOMEHKIIATYPY;

HCIOJIB30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATIISTHOCTH.



KoMMyHHKaTHBHbBIE YHHBEPCAJIbHbIE YYeOHbIe AeiiCTBHSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOM TEMBI B XOJIE JUAIOTa H/UIH
JTUCKYCCHH, BBICKA3bIBaTh UJICH, (POPMYIIHPOBATh CBOU MPEIOKCHHS
OTHOCHTEIIPHO BBITIOJTHCHHS TIPEIJIOKEHHOMN 3a/1a4H,

BBICTYNaTh C TPE3CHTAIMCH PpPe3yJIbTaTOB IO3HABATEIIFHOM JECATCIIBHOCTH,
MTOJIYYEHHBIX CaMOCTOSTEILHO HITH COBMECTHO CO CBEPCTHHKAMM IIPH BHITIOJTHCHUH
XUMHYECKOT0 AKCIICPUMEHTA, MPAKTHYSCKOH PpadOTHl IO HMCCIIECAOBAHHIO CBOMCTB
M3Y4aeMbIX BEIISCTB, pealu3ayu yu4eOHOTO MPOEKTa, U (DOPMYJIHUPOBATH BBHIBOIBI
0 pe3yJbTaTaM MPOBCAEHHBIX MCCIICAOBAHUN MYTEM COTIACOBAHHUS TO3WIIMK B
x0/e 00CyXAeHNSI 1 0OMEHA MHEHHUSAMH.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS:

CaMOCTOATENBHO IUIAHUPOBATh M OCYLUECTBIATH CBOK II03HABATEIIBHYIO
JNEATENIbHOCTD, Ompeaeias €€ LelId W 3a4auyd, KOHTPOJIUpPOBATh U MO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMPEIJIAra€Mblii  aJIrOPUTM  JCUCTBUNA TIpHU
BBITIOJIHEHUM YUY€OHbIX W MCCJIENOBATE/IbCKUX 3aJay, BbIOMpaTh HauoboJee
apdexTuBHBI crmOoco0 WX pemeHus ¢ y4ETOM TOJyYeHHS HOBBIX 3HAHHWH O
BELIECTBAX U XUMUUYECKUX PEAKLIUAX,

OCYILECTBIIATE CAMOKOHTPOJb AEATECIIBHOCTH HA OCHOBE CaMOaHaIM3a W
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIbTATBI

[TpenmeTHbIC PEe3yJIbTaThl OCBOEHUS MPOrPAMMbI IO XMMHUU HA YTIyOJIEHHOM
YPOBHE HA YPOBHE CPETHETO OOIMEeTo 00pa30oBaHUsS BKITIOUAIOT CHeruduueckne
JUIsl yueOHOro npeaMera « XUMUs» HAy4YHbI€ 3HAHUS, YMEHUS U CIIOCOObI NEHCTBUI
M0 OCBOCHUIO, MHTEPIPETALMUA U NPEOOPA30OBAHUIO 3HAHWN, BUIBI ACATEIBHOCTH
MO TMOJYYEHHUIO HOBOT'O 3HAHUS M MPUMEHCHUIO 3HAHWA B PA3IUUHBIX YUEOHBIX
CUTYaLMAX, & TAK)XKE B PEATIbHBIX )KU3HCHHBIX CUTYALUAX, CBA3AHHBIX C XUMHUEH. B
MporpaMMe IO XHWMUW NOPEAMETHBIE PE3YyJIbTaThl MPEACTABJICHBI N0 TroAaMm
W3YUYCHMUS.

10 KITACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(hOopMHUPOBAHHOCTh TPEACTABIICHUN. O MECTC M 3HAUCHWW OPTaHUUYECKOU
XUMHH B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOJIi B 00ECHEUYCHUH YCTOWUHUBOTO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJIOTMUECKOMN, SHEPreTUUECKON U
MUIIEBONM O€30MacHOCTH, B PA3BUTUH MEIUIIMHBI, CO3/IaHUM HOBBIX MATEPHAJIOB,
HOBBIX WCTOYHUKOB SHEPIUH, B obecrneueHn PaLMOHATIBHOTO
MPUPOAOTIONH30BAaHNA, B (DOPMHUPOBAHUH MHUPOBO33PEHUS W OOIMEH KyIbTYpHI



YEJIOBEKA, a TaKXKe OHKOJOTMYECKHM OOOCHOBAHHOTO OTHOILICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOH  XMMHUYECKMX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOTMOJIATAOIIHNE MOHATHS — XUMUUYECKUH 3JIEMEHT, aTOM, PO U JICKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIC OpOWTAIX, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSL aToMa, THOpuAM3alds aTOMHBIX oOpOuTalied, HWOH, MOJIeKya,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIbHOCTh, CTENEHb OKUCJICHUS, XUMUUECKasi CBSA3b,
MOJIb, MOJIIPHAST Macca, MOJISIPHBIA 00BEM, YTIIEPOAHBIN CKeNeT, (PYHKITMOHATbHAS
rpynmna, paadkai, CTPyKTypHble (¢opMmyisl (pa3BEPHYTHIC, COKpPAIIEHHEIE,
CKEJICTHBIC), W30MEPHUsS CTPYKTypHas W TPOCTPAHCTBEHHAs (TeoMeTpUUecKas,
ONTHYECKAs), W30MEPHI, TOMOJOTHYECCKANW PAN, TOMOJIOTH, YTJEBOIOPOIBI,
KHUCJIOPOJI- U a30TCOAEPIKAIIHNE OPraHUYECKUE COCAUHEHWS, MOHOMED, MOJUMEP,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COCIMHCHUS, TEOPUH, 3aKOHBI
(mepuoamueckuii 3akon J[. M. MennmeneeBa, Teopus CTPOSHHS OPTaHUYECKUX
BelectB A. M. byTnepoBa, 3aKOH COXPAHEHUSI MACChl BEILIECTB, 3aKOH COXPAHCHHUS
U TIPEBpaICHUS SHEPTHH TP XUMHYECKAX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU, MUPOBO33PECHUECKUE 3HAHUS, JICXKAIKME B OCHOBE
MOHUMAHUS TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX ABJICHUHN; MPEICTABICHUSA
O MEXaHW3MaX XMMHWYECKMX PEaKUHUi, TEPMOJUHAMHUECCKUX M KUHETHUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUA, O B3AUMHOM BJIMSAHUU aTOMOB U TPYNI aTOMOB
B MOJICKYJIax (MHIYKTABHBIA U Me30MepHBIA 3(pdekToi, opuenTanTsl | u Il pona);
(bakTONOTHUECKHE CBEACHHS O CBOWCTBAX, COCTaBe, MOIYYCHUH W O€30MacHOM
UCIOJIb30BAHUU BAXHEHUIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM
NEATCIbHOCTA ~ YEJOBEKa, OOIMMX  HAyYHBIX  MPUHIMOAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BO/ICTBA METAHOJIA, TIEpepabOTKH HE(PTH),

c(hOpMHUPOBAHHOCTh YMEHHI: BBHISBJIATH XapaKTEPHBIE MPU3HAKH TOHATHM,
YCTAHABJIUBATh WX B3aUMOCBS3b, MCMOJb30BATh COOTBETCTBYIOIIME MOHATUA MPHU
ONMCAHUU COCTABA, CTPOEHUSA U CBOMCTB OPraHUYECKUX COCIUHEHUM,

c(hOopMHPOBAHHOCTH YMCHHIA:

UCIIOIb30BaTh XUMHUUECKYIO CUMBOJIUKY JJI1 COCTABJICHUSA MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX ) (POPMYIT OPraHHIECKHIX
BEILIECTB;

COCTaBJIATh YPABHECHHUS XUMHUYECKUX PEAKIMA U PACKPBIBATh MX CYIIHOCTD:
OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMUA  TOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaKUWui, peakluuid HOHHOrO0 OOMEHa MyTEéM
COCTaBJICHUA UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHECHMUIA,

M3rOTaBIUBATh MOJEIN MOJICKYJI OPraHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
WX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMUS,



c(hopMHUPOBAHHOCT, YMCHHM: YCTaHABIMBATH NPHHAICKHOCTh H3yUCHHBIX
OPraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHHMIO K ONPEACIEHHOMY
KJIacCy/Tpynne COCIWHCHHMH, [JaBaTh MM Ha3BaHUA 110 CHCTEMaTHUYECKO
nomenknarype (IUPAC) u mpuBoaWTh TPUBHAIBHBIC HA3BAaHUSA I OTICIHHBIX
MPEICTaBUTEIICH OPTaHWYECCKUX BEIICCTB (ITHJICH, allCTHIICH, TOIYOJ, TJIMICPHH,
ATHJICHTIINKONb, (PeHoJ, ¢opMallbIeru/I, aneTalbJACTH, alleTOH, MypaBbHHAS
KHCJI0Ta, YKCYCHAsA KUCI0Ta, CTeapUHOBAsA, OJICMHOBAS, MaJIbMUTHHOBAS KHUCIIOTHI,
TJIMIMH, aJJaHWH, MajabT03a, (PpyKTO3a, aHWIWH, TUBHHHII, W30IIPEH, XJIOPOIPEH,
CTHPOJT B IPYTHE);

c(hOpMHUPOBAHHOCTh YMCHHUS OMNPEIACIATh BHJ XUMHUYSCKON CBS3H B
OpPraHUYECKUX COCIWHCHUAX (KOBaJICHTHAs W WOHHAsA CBsI3b, O- W T-CBS3b,
BOJIOPOJTHASA CBS3b);

c(hOpMHUPOBAHHOCTh YMCHHUS TPHMEHATH TIOJIOKEHHUS TCOPHH CTPOCHHS
opraHudeckux Bemects A. M. byTiepoBa aisg 0ObSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chopMHUPOBAHHOCTh  YMEHHMI  XapaKTEpPHU30BaTh  COCTaB,  CTPOCHUEC,
(bm3uYecKkre M XHMHYECKHE CBOMCTBA THIHYHBIX IPEACTABHTEIICH Pa3IHMUYHBIX
KJIACCOB OPraHWYECKHX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKCHOB, aJKaJAUCHOB,
aJKWHOB, apPOMAaTHYECKHUX YIJIEBOJAOPOJAOB, CIHPTOB, aJibJACTHAOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IIPOCTHIX U CIIOXHBIX 3(PHUPOB, KHUPOB, HUITPOCOSAUHCHHUN 1
aMWUHOB, AMHWHOKHCIIOT, O€JIKOB, YyTJEBOJAOB (MOHO-, TU- W TOJIMCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBA3b  MEXKAY HHUMH  YPaBHECHHUSIMHU
COOTBETCTBYIOIIMX XUMHUECKMX PEAKIMH ¢ MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

chopMHUPOBAHHOCTh YMEHHS TIOATBEPKIATh HA KOHKPETHBIX INPHMEpPax
XapaKTep 3aBUCUMOCTH PEAKIITMOHHON CIIOCOOHOCTH OPTraHUYECKUX COSTMHEHUH OT
KPaTHOCTH W THTIA KOBAJICHTHOH CBSA3M (O- M N-CBSA3H ), B3BAUMHOTO BJIUSHUAS aTOMOB
Y TPYyNM aTOMOB B MOJIEKyJIax;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHUKH YTIJIEBOIOPOIHOTO
Coipbsi  (He()Th, TPHPOIAHBIM Ta3, Yrojb), CHOCOOB €ro TepepadoTKH W
MPaKTHUYECKOE MTPUMEHEHHE TTPOAYKTOB MEPEPadbOTKH,

c(hOpMHUPOBAHHOCTh BJIQACHHSA CHCTEMON 3HAaHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOIOJACHWH, U3MEPEHUM, MOJCIMPOBAHNH, SKCIICPUMEHTE
(peaTbHOM M MBICJICHHOM) M YMEHUS TIPUMEHSATH 3TH 3HAHUSA,

chopMHUPOBAHHOCTH YMEHHUS MPUMEHATH OCHOBHBIE omepaiumn
MBICIIUTENIbHON JEATEbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0OOIIEHHE,
CHCTEMAaTHU3aLIMIO, BBISBIICHUE MPUUMHHO-CJICACTBEHHBIX CBSI3€H — Ui M3yUEeHUA
CBOMCTB BEIIECTB U XUMHAUYECCKAX PEAKIIUN,



c(hOpMHUPOBAHHOCTh YMECHH: BBISBJIATH B3aUMOCBSI3h XHUMWUYECKAX 3HAHHUH C
MOHATUAMU U TNPEACTABICHUAMM JPYTUX €CTECTBEHHO-HAYUYHbIX MPEAMETOB IS
00Jiee OCO3HAHHOTO TMOHHMMAHUS CYIIHOCTA MaTEPUAJIBHOTO €IWHCTBA MUPA,
UCIOIb30BaTh CUCTEMHBIE 3HAHUA MO OPraHUYECKON XUMHUM JIsi OOBSICHEHUS H
MMPOTHO3UPOBAHUS ABJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO PUPOAY;

c(hOpMHUPOBAHHOCTh YMEHWH: TPOBOJUTH PACUETHI TO XUMHUYECKAM
dbopMynam ¥ ypaBHCHHSIM XHMHUYCCKUX PEAKIMH C UCTOMB30BAHUEM (DH3HUCCKUX
BeUUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOMINX
BEILIECTBA C KOJWUYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKACHUIO XUMHUECKOM
(hopMynBl BEIIECTBA MO HM3BECTHHIM MACCOBBIM JIOJISIM XUMHUYECKUX AJIEMEHTOB,
MPOAYKTaM CrOpPaHHUs, TUIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATH, AaHATM3UPOBATHh U OIICHUBATH
C TMO3UIMHA  SKOJIOTMUECKOW  0€30MacHOCTH  MOCJHEACTBUA  OBITOBOM M
MPOU3BOJACTBEHHOM JCATENIbBHOCTH YEIOBEKA, CBA3AHHOM C TmepepadoTKoM
BEILIECTB, UCMOJIL30BATh MOJYYEHHbIE 3HAHUS JIJI NPUHATUSA TPAMOTHBIX PEIIEHUN
mpoOJIEM B CUTYalUAX, CBI3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOATEIIFHO TUIAHWPOBATH W TMPOBOJUTH
XUMUYECKUH DJKCIEPUMEHT (TIONlyUeHHE W M3YyUCHWE CBOWCTB OPTraHWYECKHUX
BCILIECTB, KAYECTBEHHBIC PEAKIMU YIJECBOJOPOJOB PA3IMYHBIX KIJIACCOB U
KHUCJIOPOJCOJICPKAIIUX OPraHMYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
33/1a4 1O PACMO3HABAHWIO OPTAaHMYECKUX BEIECTB) C COOJIONCHUEM TIPABHII
0e30macHOro OoOpallleHus] ¢ BELIECTBAMU U J1Aa0OpAaTOPHBIM O0OPYJOBAHUEM,
dbopMynupoBaTh TI€Nb HWCCACAOBAHUSA, TPEACTABIATh B pasmudHON  (opme
PE3YAbTAThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH,

c(hOopMHPOBAHHOCTH YMCHHIA:

coOMOIaTh MpaBUiia SKOJIOTHUECKH I11e€71IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOH JIEATENIBHOCTH B LIENSIX COXPAHEHHS CBOETO 3J0POBbA, OKPYKArOIIEH
MPUPOTHON CPEbl U JOCTUIKECHUS €€ YCTOWUUBOTO PA3BUTHS,

OCO3HABAaTh OMACHOCTb TOKCHUYECKOTO JCUCTBUA HA JKUBBIE OPraHU3MBbI
ONPECIEHHBIX OPraHNYECKUX BEIIECCTB, MOHUMAas cMbIC Tmokazatena [1/1K;

AHAJIM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUA OPraHWYECKUX BEILECTB B
MTPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUA COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHWH: OCYIICCTBIIATH IIEJICHANPABICHHBIA TTOUCK
XUMHUYECKON MH(GOPMAITIHN B PA3IMYHBIX MCTOUYHWKAX (HaydHas U ydeOHO-HAydHAS
JuTeparypa, CpeacTBa MaccoBoi napopmaimu, IHTEpHET M ApyTHE), KPUTHUCCKH
aHATM3UPOBATh XUMHUUYCCKYIO WH(MOpMaNuio, nepepadarbiBaTh €€ W WCIOIb30BATh
B COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1aueii.



11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHUS Kypca «OOImas M HeopraHudeckas
XAMHASD) OTPAKAIOT:

c(hOpMHUPOBAHHOCTh TPEJACTABIICHUM: O MATEPHAIBHOM CIMHCTBE MHUPa,
3aKOHOMEPHOCTAX W TO3HABACMOCTH SIBJICHUW MOPUPOJIBI, O MECTE W 3HAYCHUH
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECIEeUeHUH YCTOHUYHUBOTO
Pa3BUTHSA, B PEIICHUU MPOOJIEM 3KOJOTHUYECKOM, SHEPreTMUECKOM M IMHIICBOM
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JAaHUM HOBBIX MaTEPHAIOB, HOBBIX
WCTOYHHMKOB SHEPTrHH, B O00ECIEUECHUM PAIMOHAIBLHOTO IPHUPOAONOJIH30BAHNUS, B
(hbopMUPOBAaHUH MHPOBO33PEHUS HM OOIIEH KyJbTyphl 4YEIOBEKAa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0POBBIO M TMPUPOIHOM

cpene;
BJIAJCHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS — XHUMHYECKHM »JJIEMEHT, aroM, SApO aroMma,

M30TOIIBI, MICKTPOHHAS 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOS 1
BO30YXXJAEHHOE COCTOSIHUS aroMa, THOpPUAW3alusd aTOMHBIX OpOWTalel, HOH,
MOJIEKyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCIICHHS,
XUMHUYECKass CBA3b (KOBAJICHTHAsA, WOHHAS, METAJUIMUECKAs, BOJOPOIHAS),
KpUCTaJUIMYecKas peiérka, XUMHUUYeCKas pPeakiusa, PpacTBOp, 3JICKTPOJIUTHI,
HESJICKTPOJIUTHI, AJNEKTPOJUTHUECKAs JAUCCOIMALMA, CTENEHb JAUCCOIHAIUH,
BOJOPOJHBIN TIOKa3aTeab, OKWUCIWUTEIb, BOCCTAHOBHTENb, TEIUIOBOH 3¢ deKT
XUMHMYECKON PEaKIMH, CKOPOCTh XUMHUYECKOM PEaKIuM, XUMHUUYECKOE PaBHOBECHE,
TEOPUHA W 3aKOHBI (TEOPHS SJCKTPOJIMTHUCCKONW TUCCOIMAITIH, TICPHOANICCKUI
3akoH /.M. MeHnneneera, 3akOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHCHUA U
MPEBPAICHNS SHEPTUH MPH XUMHUYECKUX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK
XUMHH, MHPOBO33PECHUYECCKUE 3HAHHWA, JIeKalllMe B OCHOBE MOHWUMAaHHUA
MPUYMHHOCTH M CHUCTEMHOCTH  XMMHMUYECKMX  SIBJICHMH,  COBPEMEHHBIC
MPEJICTABICHUS O CTPOSHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJIIPHOM  YPOBHSX, TMPEACTaBJCHHS O MEXaHU3MaX XHUMHUUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECCKMX W  KHHETHUYECKHMX 3aKOHOMEPHOCTIX  HX
MPOTEKAHU, O XUMHUYECKOM PaBHOBECHH, PACcTBOpaxX M AUCIEPCHBIX CHCTEMAXx,
(baKTOJIOTMUECKHE CBEICHHMS O CBOMCTBAX, COCTaBe, IOJYUCHHH M OE€30IaCHOM
HCTOJIb30BAHUN BAXKHEHINIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM
NEATENBHOCTA  4YeJNOBEKa, OOIMX  HAyYHBIX  MOPUHIOMOAX  XUMHYECKOTO
MPOM3BOACTBA;

c(hopMHUPOBAHHOCTh YMCHHH: BBIABIIATH XapaKTCPHBIE NMPHU3HAKH TOHSATHM,
yCTaHABJMBATh WX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TOHSTHA TMPH
OTMUCAHUHU HEOPraHUYECKHUX BEIIECTB M UX MPEBPAICHHUI;



c(hOpMHUPOBAHHOCTh YMEHHS HCIOJIb30BAaTh XWMHWYECKYIO CHMBOJIUKY IS
coctaBicHus  (OpMYJ  BEIIECTB W  YPaBHEHWH  XUMWUYECKHX  PEaKIHM,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBmanbHbie Ha3BaHUSA OTIACITBHBIX
BEILIECTB,

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEACIISITh BAIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHCHMSIX, BUJ XAMHWUYCCKOW CBSA3M (KOBaJCHTHAS,
WOHHAS, METATMYECKas, BOJOPOMHAS), THI KPUCTAUIMYSCKOH PEIIETKH
KOHKPETHOTO BEIIECTBA,

c(hOpMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BH/Ia XUMHUECKOW CBA3M W TUMA KPUCTAUIMUECKON PpEIIETKA, OOMEHHBINA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUS KOBAJICHTHON CBS3H;

c(hOpMHPOBAHHOCTh  YMEHHWH:  KJIaCCU(UIMPOBATH.  HEOPTAaHUYCCKUE
BEIECTBA IO UX COCTaBY, XUMUUYECKHAE PEAKIINH 110 PA3TUYHBIM MMPU3HAKAM (YHACTY
U COCTaBy pEarupylomux BEIIECTB, TETUIOBOMY S(PQeKkTy peaknnv, N3MEHESHHIO
CTENCHEH OKHCJICHUS HJIEMEHTOB, OOpPAaTUMOCTH, YYaCTHIO KaTajud3aTtopa H
JPYTHE);, CAMOCTOSITEITFHO BHIOMPATh OCHOBAHUS M KPUTEPHH TS KJIaCCH(PUKAITAN
M3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUN;

c(hOopMHUPOBAHHOCTH YMEHHSI PACKPBIBATH CMBICI TIEPHOIUIECCKOTO 3akoHa [l
H. Menneneera u AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, OOBACHUTEIbHYIO
¥ IPOTHOCTHUECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHWH: XapaKTEPHU30BaTh OJCKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XHMHWYECKHUX OJIEMEHTOB NEPBOTO—UYETBEPTOTO NEPUOIOB
[lepnoaudeckoit  CUCTEMBI J.A. Menpeneena, WCIIOJIB3Ys. ~ TOHSATHS
«IHEPTETHUECKUE YPOBHWY, «IHEPTCTHUCCKHE TIOMYPOBHMY», «S-, p-, d-aTOMHbBIE
opOuTaIn», «OCHOBHOEC W BO30YKJIEHHOE SHEPreTUUYECKUE COCTOAHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHHS CBONCTB XMMHWYECKHX 3JIEMEHTOB M KX
COCMHEHUNW no mnepuogam u rpynnam llepmonmueckon cucremsr [[. W
MenaeneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUA
WX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMCHHWI: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE  CBOMCTBA  BEIIECTB  PA3JIMUHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHUE T€HETHYECCKOW CBA3M MEKIY HEOPraHWYECKHMHM BEIIECTBAMH C
MOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUIA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPhIBaTh CYIMIHOCTh.  OKHCIWUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajiaHca
ATUX pEaKIui; peakiuii MOHHOTO OOMEHAa MYTEM COCTABJICHUS WX TMOJHBIX M
COKpAlEHHBIX  WOHHBIX  YPAaBHEHWUM,  PEaKkUWd  TUAPOJK3a,  pEeaKkUuu
KOMITJIEKCO0Opa3oBanms (Ha MPUMEPE THAPOKCOKOMITJIEKCOB IIMHKA W ATFOMUHUA);



c(hOpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUSA
XUMUYECKUX PEAKIHi ¢ YU4ETOM WX DSHEPTETHUCCKUX XAPAKTEPHUCTHK, XapakKTep
U3MCHEHHUS CKOPOCTH XHMHWUECKOW pEaKWu B 3aBUCAMOCTH OT Pa3IMUHBIX
(hakTOpOB, a TaKKE XapakTep CMEMICHUS XUMUIECKOTO PABHOBECHS 101 BIMSHHUEM
BHEITHUX Bo3AewcTBui (mpunmmn Jle [1laTense);

c(hOpMHUPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMHUUYCCKHC PEaAKIIHH,
JeXKAIKUe B OCHOBE NPOMBINIICHHOTO TOJIYUYEHUS CEPHOW KHCIOTHI, aMMHAKa,
oOIue Hay4yHbIE TMPWHIIANBI XWMHUYECKUX MPOW3BOJCTB, II€JI€CO00pa3HOCTh
NPUMCHEHWSI HECOPTaHWYECKUX BEINECTB B MPOMBIIIJICHHOCTH M B OBITY C TOYKH
3pEHUs COOTHOIICHUS PUCK-TIONB3a,;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWA O METOJAaX HAYYHOTO
MO3HAHWA SIBJICHWH TPUPOABI — HAOMIOMCHUE, W3MEPEHHE, MOJEIMPOBAHUE,
AKCTICPUMEHT (PEATbHBIN W MBICIICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS IPUMEHATH 3TH 3HAHUS TIPH YKCTIEPUMEHTAITHHOM MCCIICIOBAHUH BEIICCTB
U Jia OOBACHCHHWS XUMHWYCCKUX SBJICHWH, WMEIOMAX MECTO B TPHUPOJIE,
MPAKTHYECKOMN ACATEIIEHOCTH YeJIOBEKA U B TIOBCETHCBHON KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBHISBIIATH B3aUMOCBS3h XUMUYCCKAX 3HAHUHU C
MOHATHSAMH W TPEACTABICHUSMH APYTUX €CTCCTBCHHO-HAYUYHBIX MPEAMETOB IS
6oree 0OCO3HAHHOTO MMOHUMAHUS MAaTEPHATEHOTO STUHCTBA MUPA,;

c(hOpMHUPOBAHHOCTh YMEHHUS TMPOBOAUTH PACUETHI. C HCIOIH30BAHUEM
MOHATHI «MaccoBasi JOJIS BEIISCTBA B PACTBOPE» W «MOJISIPHAS KOHIIEHTPAITHS);
MacChl BEIIECTBA WM 00BhEMA Ta3a MO U3BECTHOMY KOJIMYECTBY BEIIECCTBA, MACCE
ui 00bEMY OJHOTO W3 yUYaCTBYIOIIUX B PEAKITMH BEIMICCTB, TEIIOBOrO ddexTa
peakinuy;, 3HAUYECHWA BOJOPOJHOTO TMOKA3aTesi PAaCTBOPOB KHUCIIOT M IEIIOUEH C
WU3BECTHOM CTETNIEHBIO JAUCCOIMAIMK, MacChl (00bEMA, KOJIMYECTBA BEMICCTBA)
MPOYKTa PEAKINH, €CJI OJHO M3 MCXOJTHBIX BEIIECTB AAaHO B BHJIC PACTBOpaA C
OTNpPeACIEHHON MacCOBOM MOJIeH pacTBOPEHHOIO BEIECTBA WIIM JAaHO B HM30BITKE
(MMEEeT TPHUMECH), JOJM BHIXOJAA TPOAYKTAa pEeakiuu, OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOATEIIFHO TUITAHWPOBATH W TMPOBOJUTH
XUMUYECKUH  OKCIEPUMEHT  (TIPOBEICHWE  peaKkiuii  WOHHOTO  OOMEHa,
MOATBEPKACHUE KAUECTBEHHOTO COCTAaBa HEOPTAHUUYECCKUX BEIIECCTB, OMPEICIICHHUE
CpeIbl PAacTBOPOB BEMIECTB C TOMOINBIO HWHAWKATOPOB, HW3YUCHUE BIHMSHUS
pasnuuHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOH  PEAKIMH, PEIICHUE
AKCTICPUMEHTABHBIX 3afad mo Temam «Meramsi» w «Hemerammei») ¢
cOOJIIOICHUEM MPaBWI O€30MACHOTO OOpaIlleHusl ¢ BEUIECTBAMU U Ja0OPaTOPHBIM
obopynoBanuem, (popMyaupoBaTh IIENb  HWCCICAOBAHUA, TNPEACTABIATH B
pasnuuHON (popMe Pe3yibTaThl SKCICPUMEHTA, aHAM3UPOBATH W OICHUBATH WX
JIOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTH YMEHHIA: COONIOAATH MPaBHIIa MOJIH30BAHMSA XUMHUUYSCKOM
nmocyaoit u jabopaTopHbIM 00OpyJOBaHMEM, OOpalllcHHsA C BEIIECTBAaMU B
COOTBETCTBUM C HMHCTPYKIHUSMHU IO BBIMOJIHEHUIO JA0OPATOPHBIX XUMHUUECKUX
OMBITOB, 3KOJIOTUYECKH I1EIECOO0PA3HOr0 TMOBEACHUS B OBITY W TPYAOBOM
JEATECIIbHOCTU B LEAX COXPAHEHHUS CBOETO 3/I0POBbS, OKPY’KAKOIIEH MPUPOIHOMN
cCpedAbl M JIOCTUXKEHUA €€ YCTOWYMBOIO Ppa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCHUECKOTO JICHCTBUS HA KUBBIC OPraHU3MbI OMPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMAs cMbIC mokazarens [TJIK;

c(hOpMHUPOBAHHOCTh YMEHHWH: OCYIIMECTBIIATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(GOPMAITIH B PA3IMYHBIX MCTOUYHWKAX (HaydHas U ydeOHO-HAydHAS
JuTepaTypa, CpeacTBa MaccoBou nadopmanmm, MaTEpHET M ApyTHE), KPUTHIECKA
aHATM3UPOBATh XUMHUUYCCKYIO WH(OpMAIIio, repepadarbiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1aueii.















