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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepabHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPaAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11  kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe NS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0  WHTEpPIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 48 ot 23.09.2023. VicnonHutens: Mpaxos K.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 2 n3 37. CtpaHnua cosgana: 23.09.2023 10:06 =¥ TATAPCTAH



pacupesiesieHne M CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTIEIbHBIX TEM;

e IIpenaraeT IMPUMEPHYI IOCJIEI0BATENbHOCTh HW3YYEHHS Y4YEOHOIO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYCHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATEIBHOW XapaKTEpUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yu4eOHO-IT0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOIIEH COAEpKAHMUSI Y4YEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpPOBHEH B cHCTEMeE
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronmxcs, BbIOPABIINX ONPEAEAEHHBI MPOoPUIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMbl CPEIHETO 00IeT0 00pa30BaHUs U3YUEHUE TIPeaMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NESATEIIbHOCTH, UMEIOUINX MEXIUCHUIUIMHAPHBIN, HAATIPEAMETHBIN XapakTep.
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CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3ydeHHs IpeameTra oOecreyeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUs peaklui,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpPOEHMH aroMa. XHUMHUYECKas CBsI3b OOBACHAETCS C TOYKU 3pEHUs
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMUM pU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP KaHKE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-PU3NYecKoro npoduiisa 60b110€ 3HauYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM MpeAMeTa Ui KIACCOB XUMHKO-
ouonoruueckoro npoduias OONbIINI yAENbHbIM Bec OyleT MMETh OpraHuveckas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO
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paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTaBE U CBOMCTBAX IIPEACTABUTEIIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJTbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PYHEPTreTUYECKON U MHIIEBOM 0E30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO NIOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U
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MIPOTHO3UPOBAHUS SIBIICHUIA, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPO.Y;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C TTO3HIINKA SKOJOTHUECKONU 0€30MaCHOCTH TTOCIICCTBUN
OBITOBOM M TMPOU3BOACTBEHHOMN JI€ATELHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
JUIST TIPUOOpETEHUS YMEHWUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oO0Iero oOpa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee YKCiIo 4acoB, MPEAYCMOTPEHHBIX IS U3YYCHUS XUMHUM Ha YIITyOJIECHHOM
YpOBHE CpeaHero obiero oopazoBaHusi, coctaisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANIeH yriepoa.
MexaHnuzMbl  00pa3oBaHHs KOBAJIEHTHOM CBsi3M (OOMEHHBIW W JIOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyIsipHble U  CTPYKTypHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o kKinaccupUKaMM OpraHuyeckux BewiecTB. IlloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHnHocTH W KjiaccuUKalMs OpraHudeckux peakuuil. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHUU (IUIABJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AIKAHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBA

AJIKAHOB.
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XUMHUYECKUE CBOMCTBA aJKaHOB: pPEAKUWH 3aMEUICHHS, W30MEpPHU3aLINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenne o
MEXaHHU3ME PEAKIUN PaAUKAIBHOTO 3aMEILICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTAH, HMKJIOT€KCaH) [IUKI0ATKaHOB. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-rHOpUIU3aIKs
aTOMHBIX OpOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B O-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE ATKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOJTyUYeHUs U IPUMEHEHUE aJTKaIueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHHUS], ITUMEPU3ALUU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyiia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKaJle, PEAKUWHA NPUCOCAUHEHUS, OKUCICHHE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupoaa. CrocoObl MOIy4YeHUS U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:
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MEPErOHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHi), pU(DOPMHUHT, TUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILy, HUTPOrpynmy, LIHAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aUMOJICMCTBUE AallETWIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX eHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmyIeHHE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ obpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormueckui psna, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYEeCKUMHU  KHUCJIOTaAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakIuii HyKJIeo(puILHOTO 3aMelieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHos. TOKCHYHOCTH (eHoua.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3NUEeCKUE CBOWMCTBA allbJIETUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNKA, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOIO paJlhKaIa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenn BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, U30Mepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKALIUX OCTaTKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBoaoB (MOHO-, -
U mojucaxapujbl). MoHOcaxapuabl: TIOKo3a, (pyKTo3a, rajgakrosa, pubosa,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3ZHEACATEIbHOCTH OpraHu3mMa. /ucaxapuasl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W 1eiumtoio3a. CTpoeHue MakpoMOJIEKyJl Kpaxmania, TJIMKOreHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 48 ot 23.09.2023. VicnonHutens: Mpaxos K.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 10 ua 37. CTpanuua cosaaxa: 23.09.2023 10:06 =¥ TATAPCTAH



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIB30BAaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius romuepruHa ¢ THAPOKCUAOM
meau(1l), xuMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(Il), B3anmoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJYyYeHUs] U TpUMEHEeHHe anudarndyeckux aMuHoB. l[loiydeHue aHwiMHA U3
HUTPOOEH30Ia.

AmuHokucnotsl. HomeHknarypa u uzomepusi. OTaenbHbIe IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. @DU3WYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakiusl TMOJUKOHJEHCAIMN, OOpa30BaHWE TENTUIHOW CBSA3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHEHUs» U «Pacrmo3HaBaHUe OPraHUYECKUX
COCIMHEHUN.

BbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIELHUAIBHOTO Ha3HAYECHUs (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOLYKTOB CrOpPaHHUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPO(HBIA TUIl TUTAHUS, OPOKECHHE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,

(hepMEeHTHI.
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['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O AaTOMHBIM — OpOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoanyeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTHIX Y CJIOKHBIX BEUIECTB I10 TPYIIIAM U IEPUOAAM. JHAUEHUE IEPUOTUYECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTHUs U JITTMHA CBSI3U. [0NSIpHOCTD, HAIIPABIECHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCANMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJAPHOTO  CTpO€HHs.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsI KOHIEHTpauus. HaceieHnsie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.
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Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsle peakuuu. Katanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu.  CTeneHb  OKHUCJIEHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HMX IPEBPALICHUN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIuu M TOJO0KEHWE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. ['anoreHoBoAOpobl. BaxkHeumme KucaopoacoaepKaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucaopoaa. Ou3nyeckue U XMMUYECKHME CBOWCTBA M NMPUMEHEHUE KHUCIOpOAA U
030Ha. OKCUIBI U IEPOKCUBL.
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Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). CepHucTas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IpuMeHeHune a3ora
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXJIeHWE B NOpuUpojae. AJUIOTPONHBIE  MOAUDPUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yrinepoaa(ll), oxcun yraepona(IV), yronbnas kuciota u e€
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKN0, ero NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHuil  MmetamwioB.  OOImue  crnocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

OO6mast xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n xanuii: nonyuenue, Gu3nueckue 1 XuMUYeCcKre
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XMMHUYECKUE CBOWMCTBA, NPUMEHEHUE IPOCTBIX BEIIECTB U HX COCIAUHEHMUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMILIIEKCHI aJIFOMUHUSL.
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OOmasi  xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NYecKUe U XUMHUYECKHE CBOMCTBA KeJie3a U €ro coeaquHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(Ill). [Tonyuenue u npuMeHeHne Keaesa u
€ro CIJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHU M.

[Muuk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [[pumeHnenune
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAIJIOB C BOJION (BO3MOKHO HCIOJIL30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U HIEJOYEH, PEIIEHUE YKCIEPUMEHTANbHBIX 3aJa4 M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUS U METOJ0JIOTUHM HAYYHOTO UccieaoBanns. HayuHbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoa). [I[poMBIIITIEHHBIE CTIOCOOBI MTOTYYEHUSI METAJIJIOB U CIIJIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHS THIIKA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE J00aBKU. Poib Xumuu B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.
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Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUaibl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, MACChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKIIUU, €CIIU OJHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W TMpU  H3YyUYCHUM OOIed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHbIN (akT, TUIIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPT€TUUECKUN YPOBEHB, BEILIECTRO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YTIEBOJIbl, HYKJIEMHOBBIE KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJaMU W HOPMaMHU T[IOBEJCHUSA;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATETLHOCTH MPU CO3/ITAaHUH YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YICOHOU JAEATEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOJEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;
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3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U TMOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/IOPOBBIO U KU3HU JIOCH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOH JIeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLIMAIIBHOM CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;
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AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEHUH MpoOJEM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOM KyJNbTYypbl, B PEIICHUU IJIOOATBHBIX MpoOsIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: ITIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI
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MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS MIPOrPaMMBbI IO XUMUHU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble NeHCTBHs (ITO03HaBaTeJIbHbIE, KOMMYHHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE eiiCTBUS

1) 6a30BbIe JJOrHYeCKHE AeHCTBUSA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUSA:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIUBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

IPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU pelIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aad, MPUMEHATbH
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Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIUpOBaTh LIEH U 3a/1a4l UCCIEA0BaHNUs, UCTIONb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBINM OTUET O MPOEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMalu (HAYy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMalel: MPUMEHITh MEXIpEAMETHbIe ((pU3NYEeCKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJMYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
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3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY)IAaEMOM TEMBbI B X0JI€ TMajIora U/win
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICJOBAaHUIO CBOHCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYyAIMIX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMSI Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
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HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U IPUPOJHOM CPEJIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. VM. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BIIMSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUIA;
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W3rOTaBIMBATh MOJIENIA MOJIEKYJ OPTaHUYECKHUX BELIECTB JJI WIUTFOCTPALIMH
UX XMMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPHUHAJJICKHOCTh M3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, AlleTHJIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJI XUMHYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEIEH PAa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IUKIOAIKAHOB, AJIKEHOB, AJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUH U AMHHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEAKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB NEepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICIUTEIBLHON
NESTEIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,
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BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYE€Thl MO HAXOXKICHUI0 XUMHUUYECKON (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpalieHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEJACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIch rtokaszaresns [1J1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayyHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.
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11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHmdeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W TMHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YEIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
ANIEKTpOHHAs o00o0JioukKa aroma, S-, p-, d-aToMHBIE oOpOUTaNM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOJIUTHUUYECKON NUCCOIMUAINN, TEPUOTUUECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUU SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTaBICHUS] O MEXaHM3MaX XUMUYECKHUX peaKlHi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON MESATEIBHOCTH YEJIOBEKa, OOIIMX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX IMPEBPAICHUI;
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c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOM peImETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM NMPU3HAKAM (YHCITY U COCTABY
pearupyomux BeUIecTB, TEIJIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO CTEHeHen
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPHUOINYECKOro 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
(QHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHeneeBa, BaAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );
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cOPMUPOBAHHOCTh YMEHHUS OOBSACHATh 3aKOHOMEPHOCTH TPOTEKAHMS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAST KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHNe
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3YyYCHUE BIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOpMYyJIUPOBATH IETh UCCIEOBAHUS, PECTABISATH B Pa3INIHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX

JOCTOBCPHOCTD,
[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 48 ot 23.09.2023. VicnonHutens: Mpaxos K.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 29 una 37. CTpaHuua cosaara: 23.09.2023 10:06 =¥ TATAPCTAH



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh MTPaBUJIa TIOJIb30BAHUS XHMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTh lE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTAaBJICHHON y4eOHOM 3a/1aueii.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Paszpnes 1. TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8
bytneposa
Hroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
21 [IpenenbHbIE YTI€eBOJOPOIBI — aJTKaHBI, 5
LUKJIOAJIKAHbI
9 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 14
aJIKaIUEeHBbI, aTKUHbBI
23 ApomMaTudeckue yrieBoaoposl (apeHsl) 8
r4 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4
nepepabdoTka
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOAOB 4
35

Hroro no pazneny

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st

3.1 Cruptel. denon

11
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KapOonunbHble coeAMHEHUS: abIETHIbI U

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

21
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC
a¢upsl. XKupbl
33 VrieBoasl 9
u 41
TOTO IO pa3aeny
Pasznen 4. A3oTcoaepkaiye opraHudecKkue coeIuHeHus
12
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn
u 12
TOTO TIO pa3eny
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
5.1 ‘ BBICOKOMOJIEKYIIApHBIE COEIMHEHUS 6
Hroro no pazneny 6
102
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

KoanuecTBo 4acoB

Bcero

JJIeKTPOHHbIE
(undposbie)

o0pa3oBaTe/ibHbIE

pecypchl

Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH

Crpoenue atoma. [lepuoanueckuit 3aKoH

Hroro no pazneny

Pa3zpen 3. Xumus 1 ;Ku3HbL

1.1 u [lepuoanueckas cucreMa XuMHYECKUX 9
sneMenToB [. 1. Menneneea
12 Crtpoenue BemiecTBa. MHOrooOpasue 11
) BEIIECTB
19
1.3 XUMHYECKUE PEeAKLIUU
Hroro no pasneny 39
Pasjnen 2. Heoprannueckasi xumusi
31
2.1 HemeTamnsr
23
2.2 MeTtamnsl
54

[lokymeHT co3aaH B anekTpoHHon copme. Ne 48 ot 23.09.2023. UcnonHutens: Mpaxos K.B.
Ctpanuua 33 u3 37. Ctpanuua cosgara: 23.09.2023 10:06

Il INIEKTPOHHBIN
=¥ TATAPCTAH



31 MeTtonanl mo3HaHusg B XUMHUHU. XUMUSA U
' KU3HBb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Pocculickas 351eKTpOHHAs 1IKOJIa
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INnct cornacoBaHusa k gokymeHTy Ne 48 ot 23.09.2023
MHnuymnatop cornacosaHug: 'paxos K.B. dupekTop
CornacoBaHue nHMuumposaHo: 23.09.2023 10:07

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo
1 Tpaxos K.B. A
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