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MNOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma 1o XMMHM Ha YpOBHE CpeJHEro o01iero oopa3zoBanus paspaboTana Ha
ocHoBe @DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHU defepaibHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  obpazoBanus(POIl  COO), mnpencraBiaeHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHOM craHgapre COO, ¢ yuérom KoHuemniuu mperomaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusi Bocniutanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacnopspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIIyONEHHOTO H3yYeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywammuxcsi 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEpeHIUPOBAHHOTO, NPOPUIBLHOTO OO0y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO JUISl aJJalTallMK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MpodeccHoHalbHOT0 00pa30BaHUs, B KOTOPHIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHUTUIHH.

B nporpamMe mo xumuM Ha3HaueHHE TpeaAMeTa «XHUMHUS» TOJIydaeT IMOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3alMOOOYCIIOBICHHOCTH 1I€JIeH, COAepkKaHUsl, pe3yIbTaTOB 00yYeHUs U TPeOOBaHUN K YPOBHIO
HOJArOTOBKM BBIMYCKHUKOB. CBHUIETENbCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBIMOJHIEMbIE
IPOTPAMMOI1 110 XUMHH (YHKIIHU:

¢ uHPOPMALMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJydeHHE

IPEJICTAaBICHUS O LIEJSAX, COAEpP)KaHMUU, OOILIel cTpaTeruu OO0y4deHus, BOCIHMTAHUS U
pa3BUTHS OOy4arOUIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKpPETHOTO
npodus;

® OpraHU3alMOHHO-IUIAHUPYIOILAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:

OPUHIUIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; IMOAXOAO0B K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH O0Opa30BaTEIbHBIX
JIOCTIDKEHUI 0o0ydJaromuxcss B paMKax HTOrOBOHM arrectanuu B (opMe eIuHOTro
roCy/1apCTBEHHOIO HK3aMEHA 10 XUMUHU.

[Iporpamma my1st yriryOJIEHHOTO H3YyUCHHS] XUMHUH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEIMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs

B paMKax OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleNeHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, pEKOMEHIYEMOro Il U3Y4YEeHHUS

OTJENIBHBIX TEM;

e [peasiaraet NPUMEPHYIO MOCIIE0BATEIbHOCTD U3yUeHHs y4eOHOro MaTepuana ¢ yuéTom

JIOTHKH [TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3EH;
eTalMIo Lefell W 3aJady M3yYeHus IMpeaMera Ha
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y4eOHO-TI03HABATEeNbHbIX JEHCTBUI OOy4aromerocss MO OCBOCHHUIO COJEpKaHus
npeaMera.

ITo BceM Ha3BaHHBIM MTO3ULUSAM B IIPOrPaMME IO XMMHH IIPEyCMOTPEHA IIPEEMCTBEHHOCTD
¢ o0y4yeHreM XMMHUH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus. 3a rpeaeaaMi YCTaHOBICHHON
IPOrpaMMOil MO0 XUMHUH 00sI3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAEpKaHUS Y4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUH C HAIIPABICHUEM KOHKPETHOTO MPOQuiIs 00ydeHusl.

B coorBerctBUM ¢ KoHuenTyalibHbiMU TosokeHusiMu PI'OC COO o HazHaueHUU
peaMeToB 0a30BOr0 M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHIIMPOBAaHHOTO 00yUeHHS Ha
YPOBHE Cpe/iHero o01iero o0pazoBaHust XUMUS HA YPOBHE YTIyOJIEHHOTO U3YUYEHUS HAIIPABJICH Ha
pean3aluio NPeeMCTBEHHOCTH C MOCIEYIOIIUM TarloM OJy4eHUs] XUMUYECKOro 00pa3oBaHus
B PaMKax M3YyYEHHMs CIIELIMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX AUCLHUIUIMH B By3aX U
OpraHu3aIysaX cpelHero nmpoheccuoHanbHOro oopazoBanus. B 3Toi CBs3M M3ydeHHE mpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IPEUMYILIECTBEHHO HA PACHIMPEHUE U YIIyOJIeHHE TEOPETUUECKONH U
NPAaKTUYECKON MOJATOTOBKH OOYYAIOUIMXCS, BRIOPABUIMX OMPEACICHHBINA MpoduiIb 00ydyeHus, B
TOM YHCIE C TMEPCIEeKTHBOW TMOCIEIYIOIMEro TMOJIYyYeHHs] XHMHYECKOro oOpa3oBaHUs B
opraHuzanusax npodeccuoHanbHoOro oopasosanus. Hapsany ¢ atum, B csere TpedoBanuii @I'OC
COO x mIaHHpYeMBIM pe3yJbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTeNbHONW MPOrpaMMbI
cpeanero oOmiero o0Opa3oBaHUs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TaKXkKe Ha
peleHue 3a/1a4 BOCIUTAHUS M COLIMATIBHOTO Pa3BUTHUSI 00yJarOIIUXCs, HA (GOPMUPOBAHKE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHaTu3aliu y4eOHOro Tpyna U 00OOIIEHHBIX
CIOCO0O0B JEATENIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsifoliMMHU  TIpeMeTa «XHUMHUS» Ha YpPOBHE YINyOJEHHOIO W3YYEHHUS SBISIIOTCS
yriIyonéHHble Kypebl — «Opranudeckas XuMus» U «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3aluy COJEpKaHUs ATUX KYpCOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusx 6a30BOro u
yrayO0nE€HHOTO YPOBHEHW U3yUEHHUS PEAMETA.

OcHoBy cojnepxaHus KypcoB «OpraHuyeckass xumus» U «OOmas ¥ HeopraHuueckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. JTa CHCTeMa 3HaHUM MOJIydyaeT ONpeesEHHOE TEOPETUYECKOe
JOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUi  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Yy4eHUs MpeaMeTa obecreueHa
BO3MOXHOCTh 3HAUUTEIHHOIO YyBEIHUYEHHs 00bEMa 3HAaHUH O XMMHUYECKHX DJEMEHTax |
CBOMCTBaX UX COEJIMHEHUN HAa OCHOBE PACIIMPEHUS U YIriyOJeHHs NMpPEeACTaBIEHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHMsS peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS XUMMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguueckoro 3akoHa u
[lepuonuueckoil  cUCTEMBl ~XMMHYECKHMX  DJEMEHTOB  0a3MpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBICHSIETCS C
TOYKH 3pEHUS SJHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PAa3pPYIICHUH, a TAKKE C TOUKU
3peHust MexaHu3MoB e€ oOpa3oBaHus. V3yueHune TUIIOB peakuuid JomoaHseTcs (popMupoBaHreM
NpEeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECCaX U DJIIEKTPOJIM3E pacIyIlaBOB U PacTBOPOB
BEIIECTB. B Kypce OpraHM4ecKkoil XWUMHU TPU PACCMOTPEHHH PEaKIMOHHOW CIIOCOOHOCTH
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JIOTIOJIHEHUH K 0011el cucTeMe MpeAMETHBIX 3HAHNIN) OKa3bIBAIOT BIUSHHE CMEXHBIE TPEMETHI.
Tak, HanpuMep, B COAEPKaHUM MTPEIMETa ISl KIaCCOB XMMHKO-(U3NIECKOTO Npoduist 60bIoe
3HaYeHue OynyT HUMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpum u3ydenun
IpeaMeTa B JaHHOM Cllydae akLEHT OyAeT clieslaH Ha OOLIHOCTh METOAOB MO3HAHMsI, OOIHOCTh
3aKOHOB Y TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYIJIApHAst TEOpUs (MOJIEKYJIApHAst TEOPUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, D3JIEKTPOJIN3a,
IIPEJICTaBJIEHUs O CTPOCHUHU BELIECTB U IPYTO€.

B 10 e BpeMs B colepaHUU MpeaMeTa AJs KJIaCCOB XMMHMKO-OMOIOTHYECKOro Mpouiis
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuueckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /7151 60siee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOW OpraHU3aluH KIETKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JIMMHU/bI, OCNKH, YIJIeBOAbI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu stom
3HAHUS O COCTaBE M CBOMCTBAaX IpPEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CILy’KaT OCHOBOM JJIsl U3YU€HHUS CYLIHOCTH MIPOLECCOB (POTOCUHTE3A, JbIXaHUs, TUILEBAPEHHUS.

B mnane ¢dopmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METO/I0B [TO3HAHHUS U OIBITA MPAKTUYECKOI'O IPUMEHEHHs HayYHbIX 3HAaHUN H3ydeHUe MpeaMeTa
«XuMmus» Ha YriyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Yy4eOHBIMHU
npeIMeTaMu.

[Ipu m3ydenun ydeGHOTO IpeaMera «XUMHS» Ha YriyOJIEHHOM YpOBHE TakXe, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OPMHUPOBAHHME OCHOB HAayKHM XHMHU Kak 00JacTu
COBPEMEHHOT0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITeNTbHOCTH 4YeJIOBeKa U OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3amaun Ha yriyOJIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1enel, Kak:

e (QopmupoBaHuE NPEACTABIECHUN: O MaTEpUATbHOM €IMHCTBE MUPa, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJIEHUI IPUPO/IBI, O MECTE XMMUHU B CUCTEME €CTECTBEHHBIX HayK U €€
BeAyllel posii B OOECNEeYeHWH YCTOWYMBOIO pPa3BUTHs YEJIOBEUYECTBA: B PEIICHUHU
npo0JieM SKOJIOrMYECKOM, SHEPreTUYecKod M MUIIEeBOM O€30MacHOCTH, B Pa3BUTHU
MEIUIIUHBI, CO3/TAHIH HOBBIX MaT€pPHAaJIOB, HOBBIX HCTOYHMKOB SHEPTHH, B 00ECTICYCHUT
PaLMOHATIBHOTO MPHUPOJIONONIB30BaHus, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KYJBTYpBl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

® OCBOGHHME CHUCTEMbl 3HAHHH, JeKallUX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYyYHON KapTHHBI MHUpa: (yHIaMEHTAIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XVUMHHU, COBPEMEHHBIX TPEICTABICHUH O CTPOSHHH BEIIECTBA HA PA3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KUHETHMYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PEaKLUUH, 0 XMMUYECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMIMX HAyYHBIX MPHHIIMTIAX
XUMHYECKOT0 ITPOU3BO/ICTBA;

e (¢opMmHupoBaHHE Yy OOYyYaIOIMIMXCSA OCO3HAHHOTO TOHUMAaHUSA BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMS KJIIOYEBBIX HICH U mpobiem
COBPEMEHHOM XWMMHU, JJs OOBSACHEHHS W NPOTHO3UPOBAHUS SIBICHUH, HMEIOLINX
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yriyOleHne TpeACTaBICHUH O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOAUMBIX IS
nproOpeTEeHUs] YMEHUIH OpUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHNUS XMMUYECKUX
ABJICHUM, UMEIOILMX MECTO B IIPUPOJE, B IPAKTHUECKON JACATEIBHOCTH U IIOBCETHEBHOU
JKU3HHU.

B mnnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATENBHBIX U Pa3BUBAIOMINX (QYHKIUN
LEJIOCTHOW CHCTEMBI CpellHero o0Iiiero oOpa3oBaHMsI MPHU H3YUYEHUU MpeaMeTa «XUMHUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MIPHOOPETAIOT TaKHE LENU U 3a/1a4H, KakK:

BOCIIUTaHHE YOEKIEHHOCTH B II03HABAEMOCTH SIBJICHUH NPUPOJBI, YBAXKCHHS K
IPOLIECCY TBOPYECTBA B OOJACTH TEOPETHUECKHX M IMPUKIIAJHBIX HCCICIOBAHUIA B
XUMHUH, HOPMHUPOBAHHE MUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEIH;

PasBUTHUC IIO3HaBaTCJIbHBIX HHTCPECOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOILICHUS K
CcaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHWIO KaK YCJIOBHIO YCICIIHOMN
po(hecCHOHATLHOM W OOIIECTBEHHOW JESTSIIBHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIB30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYypbhl, = NpUOOpPETEHHE  OMbITa  OOLIECTBEHHO-IIOJIC3HOM
9KOJIOTHYECKOH JeATEILHOCTH.

Obuwiee uucno uacoe, nPedycCmMompeHnvix 01 U3yUeHUs XUMUU HA Y2TIYOIeHHOM YPOGHE
cpeonezo ooutezo oopazosanus, cocmaennaem 204 vacos: 6 10x6 knacce — 102 uaca (3 uaca ¢
Hneoeno), 6 11x6 knacce — 102 uaca (3 uaca ¢ neoenio).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKON XMMMH.

[IpenmMer w 3HaueHWE OPraHWYECKOH XUMHM, TPEACTABICHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUIA.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriaepoga. XUMHUYECKasi CBSI3b B OPraHMYECKUX COEINHEHUSX.
Tumbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30oBaHUsI KOBAJICHTHON
CBs13H (OOMEHHBII U IOHOPHO-aKLENTOPHBIH). THUITBI TepeKpbIBaHUSI AaTOMHBIX OpOUTasIeH, G- U T-
cBs3u. OpuHapHasi, ABOWHas W TpoitHas cBaA3b. CrocoObl pa3pbiBa CBS3€il B MOJEKYIax
oprannveckux Bemects. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaUeHHE TEOPUU CTPOCHHUS OPraHUYEeCKUX COSAMHEHUH.
Monekynspusie U CTpyKTypHble (Qopmynbsl. CTpyKTypHble (DOPMYIBI pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MONEKyNnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIN U ME30MEPHBII 3 PeKThI).

[IpencraBienue o kinaccu(uKaluy opraHudeckux BemecTs. [IoHsaTHe 0 QyHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psanel. CucremaTnueckas HOMEHKIIATypa OpraHUYeCcKUX
coenuaenunit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MPEICTABUTEICH.

OcobeHHocTn W Kjmaccu(uUKanus  OpraHMYecKux  peakuuid.  OKUCIUTENbHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKHX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB IpU HarpeBaHuu (MJIaBieHHE, OOyIJIMBaHWE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMyrna, HOMEHKIATypa U U30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ alKaHOB, SP -THOPHMAM3AIMS aTOMHBIX
opburaneit yrnepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: peaklUU 3aMEIIeHMs], N30MEepHU3aliH, JeruIpUpOBaHHUS,
HUKIU3alliy, THPOJU3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZiKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mast popMyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKJIOT€KCaH ) HUKIoaIKaHOB. CIOCOOBI MOTYyYeHHS U IPUMEHEHHUE UKIIOATKAHOB.

Anxkensl. ['oMonoruyeckuii ps ankeHoB, o0mias GopMyina, HOMEHKIATYpa. DIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHME MOIEKYNI alKEHOB, Sp>-THOpUIM3AlUs aTOMHBIX oOpOMTaneit

-
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yriaepona, o- u n-cBa3u. CTPYKTypHas U heoMeTpuueckas (IMc-TpaHc-) n3omepust. GusnyecKue

CBOM&J%&JHQQHQHH%%%%{HG CBOM(TBA: peakuu MNpuUCOCAUHCHUSA, 3aMCIICHUA B O-

INEKTPOHHOM N0
ITOJIOKCHUC HpPI IBO OH CBA3H, nonnMepmaum/I N OKHUCJIICHUA. HpaBI/IHO MapKOBHI/IKOBa.

Ceprugurar DEAJCaYESTROAHDBIC peaki® HABABORHYIO cBs3p. CITOCOOBI MOTyUEHHS U TPUMEHEHHE alTKEHOB.
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Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- u 1,4-nmpucoenunenue. [lommmepusanus conpspKEHHBIX aueHOB. CrocoObl
HOJIy4EeHHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunsl. 'omonorndeckuil psj aakuHOB, oOmas ¢GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAN3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOECIUHEHNUS, TUMEpPU3aly U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA aJKUHOB,
UMEIOIUX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MOJIyYEeHHUSI U IPUMEHEHUE aJTKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEeH30I1a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKale, peaklMd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOToB OeH3ouna. [IpencraBienue 06 OpueHTUPYIOIIEM ASHCTBUH 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha HPUMEpPE AIKWIBHBIX PAJAMKalOB, KapOOKCHIIBHOM, I'MIPOKCUIIBHOM,
aMMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTYYEHUs U IPUMEHEHUE ApOMATUUYECKUX YIIIEBOIOPO/IOB.

[puponusrii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKH, KaTaIUTHUeCKuil), pudopmunr, nuposnus. [IpoaykTel nepepaboTku HedTH, HX
IPUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

I'enetnueckas cBsA3b MEXKY Pa3IMYHBIMU KJIACCAMH YIJIEBOJAOPO/IOB.

DJEeKTPOHHOE CTPOCHHE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajjoreHa Ha THJIPOKCOTPYIILy, HUTPOTPYIMIy, LUAHOTpyImy, amMuHorpynmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wEnouu. BzaumonelicTtBue
JUTAJIOTCHAIKAHOB C MarHUeM W IHUHKOM. [IOHATHE O MEeTaJuIoOpPTaHUYECKHUX COCTUHEHUSIX.
Mcnonb30BaHue TraloOreHIpPOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W NpPU CHHTE3E
OpPraHUYECKUX BEILIECTB.

DKcriepUMEHTAIbHBIE METO/ABl HM3y4YeHHs BEIIECTB W WX MpEBpallleHUil: H3y4YeHHe
(bu3nYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KiaccoB (oOeciBeurBaHuEe OPOMHOW WIIM MOJHOW BOJBI, pacTBOpa IMepMaHraHaTa
KaJIMsl, B3aUMO/ICHCTBUE alleTUIICHAa C aMMHaYyHBIM pacTBOpoM okcuia cepedpa(l)), kauectBeHHOe
oOHapyXeHHe YIiiepoJa U BOAOpPOJa B OpPraHMYECKUX BEUIeCTBAX, MOJyYE€HUE HTHIIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomuieHue ¢ koJulekuusmu «Hedptb» u «Yromp», ¢ obpaznamu
[UIaCTMAcC, KaydyyKoB M pE3UHbl, MOJETUPOBAaHME  MOJEKYJT  YIJIEBOJAOPOIOB U
raJIOTeHIPOU3BOIHBIX YIIIEBOIOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coeIMHeHN .

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHoja U
sTanona). ['omonoruueckuii ps, oduas Gpopmyina, H30MepHsi, HOMEHKJIATypa U KIacCUPUKAIIHSL.
dusnuecKkue CBOWCTBA TMPEAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMH CIIMPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMM 3aMEILEHHs, JeTUIpaTallui, OKUCICHHUS,

-
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[Ipocteie ¢upel, HOMEHKIIaTypa U u3oMmepus. OcoOeHHOCTH (PU3MUECKUX U XUMUYCCKUX
CBOMCTB.

MHOroaToOMHBIE CHUPTHI — 3TWICHTIUKONb W TIHLEpUH. DPHU3HUECKHE U XMMUYECKHE
CBOICTBa: peakUuu 3aMEIICHUs, B3aUMOJCWCTBHE C OPraHUYECKUMH W HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cupThl. [IpeacraBienue o MexaHu3Me
peakuii HyKJIeopIbHOTO 3aMenieHus. JlelictBue Ha opranu3m uenoBeka. CrocoObl MoTydeHus
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3aMMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ¢eHosa. KauecTBeHHBIS
peakiuu Ha QeHon. TokcmyHOCTh ¢eHona. CrocoObl MOoMydeHHs W NpUMEHeHHne (eHoa.
®enonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJErHbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerwoB M KETOHOB, o0mas ¢opmyina,
U30MEpHUsl M HOMEHKIaTypa. (DHU3WYeCKHe CBOWCTBA albJECTHAOB M KETOHOB. XHWMHUYECKHE
CBOICTBa aNbJETWI0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIertnJioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs W MPUMEHEHHE albJETHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. (DHU3MUECKHE CBOWCTBA OJHOOCHOBHBIX
npelebHBIX KAPOOHOBBIX KMCIOT. BogopoaHbie CBsI3U MEKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XVMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiusi 3TepuUKALNU, PEaKIUU C y4acTHEM
YTII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHATHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMpPEENbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MIOJTyYEHUS ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie »¢upbl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
dusnyueckue 1 XMMUYECKHEe CBOWCTBA: TUAPOIIN3 B KUCION U IIEIIOUHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBa XHUPOB: TUIPOJIU3 B KUCION U
miesiogHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KucioT. JKupsl B mpupoze.

MBpL1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TJIOK03a, (PyKTO3a, TajakTo3a, pubo3a, Ie30Kcupubdo3a.
dusnueckue CBOMCTBA U HaxoxieHHe B mpupoje. dortocunTres. XuMU4ecKre CBOMCTBA IIFOKO3bI:
PEAKIMHU C yYaCTHEM CITUPTOBBIX U aJIbJACTHIHOM IPYII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEeHHeE.
[TpuMmeHeHue TII0KO03bl, €€ 3HAaUeHHE B AKU3HEAEATeIbHOCTH OpraHn3Ma. Jlucaxapuipl: caxaposa,
ManbTO3a M JakTo3a. BoccTanaBnuBaronne U HEBOCCTAHABIMBAIOIINE Avcaxapuibl. ['uaponus
mucaxapuioB. Haxoxaenue B mpupone u npumeHenne. [lonmcaxapuapl: KpaxMan, TIUKOTEH U
nemtono3a. CTpoeHHe MakpoMOJEKyl KpaxMmana, [JIMKOTeHa M IeJUTIoNIo3bl. dusnueckue
CBOICTBa Kpaxmalia U LIEJUII0JIO3bl. XHUMHUYECKHEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHAs

-
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peakiusi ¢ HMOAOM. XHMHYECKHE CBOWCTBA LEUIIONO3bI: TUAPOJIN3, IMOJIydeHue 3(PUpoB

HGJIH!QWS%}EﬁE %%CCTBGHHHX OJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

SNEKTPOHHOWM MO .
KCHepI/IMeHTa BHBIC MCTOJAbI MU3YYCHUS BCIICCTB U HUX HpeBpaL[IeHI/II/I. paCTBOpI/IMOCTL
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B aJbJETHU]l HA PACKAIEHHOW MEIHOM NMPOBOJIOKE, OKUCIECHUE 3THJIOBOIO CIUPTa IUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUCOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMK Ha aJIbJECTUIBI (C
ruapokcugoM amammuncepeOpa(l) w  rumpokcumom wmenu(Il)), peakuus riMnepuHa
ruapokcuaoM Meau(ll), xumudeckue cBOCTBa pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJICHCTBHE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue Kpaxmaia ¢ HMOJOM, pEIICHHE
IKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl ¥ peHoIbD», «KapOoHoBbIe KUCTOTHI. CII0XKHBIE
pUPBD».

A3oTcoaepkaiyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanus amMHHOB:
amudaTuyecKkue U apoMaTHYECKUE; MePBUYHBIC, BTOPUUYHBIC U TpeTU4dHble. CTPOSCHUE MOJCKYII,
obmas ¢opMmyiia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKMIMPOBAHUE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMHUHOB C a30TUCTOM KUCIOTON. COoJM aJTKMIaMMOHUS.

AHWIIMH — TIPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYIINl aTOMOB B MoJjekysie aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBONCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHWwiMH. CrnocoObl MOJMy4YeHHs U TMpPUMEHEHHE anu(aTHUYeCKHX
amuHOB. [lonydyeHue aHUIMHA U3 HUTPOOEH301A.

AwmuHokucoTel. Homenknarypa u uzomepusi. OTeinbHbIe IPEICTABUTENN (l-aMHUHOKHUCIIOT:
[JIMLYH, alaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHMYECKUX COSAMHEHUMN, PEaKIIHs MOJTUKOH ICHCAIINH, 00pa30BaHUE METTUTHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak nmpupogHbie noauMepsl. [lepBudnasi, BropuuHas ¥ TPETHUHAS CTPYKTypa OEJIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIls, KAYECTBEHHBIE PEaKIIUA Ha OCJIKH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHMS BEIIECTB M HMX IPEBpPALIEHUN: PACTBOPEHHUE
0enkoB B BoOJIe, AeHATypalus OEIKOB MPH HArpeBaHHUH, [IBETHBIE PEAKIIMH Ha OEJKH, pelieHue
OKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOJIEpKalllie OpPTraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHEHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEINEeHb MOJMMEpU3AIU, CpPeAHsss MoJieKysipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHNN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepnsie maTepuansl. [InacTMacch! (MOIUATUIIEH, TOTUIPOIUIIEH, TOTUBUHUIXIIOPHI,
MOJIMCTUPOIL, TOIMMETHIMETAKPUIIAT, TOTMKapOOHATHI, TOMUAITHIEHTepedTanar). Y Tunusanus u
nepepaboTKa MacTuKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykd (OyTaIneHOBBIH,
XJIOPONPEHOBBIHN, U30IIPEHOBBIN) U CUIMKOHBL. Pe3unHa.

Bonokna: HaTypanbHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HaueHus (Te(I0H, KeBIap, MIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasnaraeMbie TOJTUMEPHI).

DKCIepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3laMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyyKoB, peELIECHUE

-
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SKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMEC «Pa&ﬁ O3HaBaHHCE I1JIaCTMacC U BOJIOKOH).
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ANEKTPOHHOM O%I'IHEI:-I'D .
ax0XXJICHHE MONEKYIIIPHON (hOPMYITbI OPraHUYECKOTO COSIMHEHHS 10 MACCOBBIM JIOJISIM

Ceprudurar OE4 HrjeMrdnaoBY “Bebamvihe B @fd'FeocTap, HaAKOXKICHUE MOJICKYIAPHOU (OPMYJIBI OPraHUYECKOTO
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COeTMHEHMS 110 Macce (00BEMY) TTPOTYKTOB CTOPaHHUSI, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IOPOAYKTOB PEAKIMU W/HIM MCXOJHBIX BEIIECTB, YCTAaHOBJICHUE CTPYKTYpHOU (HOpMyJIbI
OpPraHMYeCKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHMX CBOMCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHue I0JIM BBIXOA MPOIYKTa pEeaklUy OT TEOPETUUYECKH BO3MOMXHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3ydeHUU opraHuyeckoil xumuu B 10 knacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHUA, IPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopusd,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKanusi, HAOIIOJCHHUE, M3MEPEHHE, SKCIIEPHUMEHT, MOJEINb,
MOJIEJTUPOBAHUE.

®uzuka: Marepusi, aroM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyla, IHEPreTHUECKUu
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.

Buonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUEe, (POTOCHHTE3, JbIXaHHE, OCJIKH,
YIJIEBOJIBI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mone3HpIe UCKOMIAEMbIE, TOTITHBO.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIAS U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siep. XUMUYECKHUM anemMeHT. M3otonbl. CTpoeHue 31eKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIC 4YHCIA. DHEPreTHUECKUE YPOBHH U TIOAYPOBHH. ATOMHBIE
opbutanu. Knaccuduxaus XUMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOUTANIAM. OJEKTPOHHBIE KOH(HUTYypallii aTOMOB SJEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, DIIEKTPOHHBIE
KOH(UTYpAIMA HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMuUeckux saemMeHToB [I.U.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHAa W Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M O0pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TpymdmaMm u
nepuojaM. 3HaueHue neproandeckoro 3akona /.M. Mennaeneena.

Xumuyeckasi CBsI3b. BUIbl XUMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYecKasl.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-AKIIENTOPHBINA. DHEPTHUs U
JnuHa cBsi3u. [lonsipHOCTH, HANpPaBIEHHOCTh M HACBIIIAEMOCTh KOBaJEHTHOH cBsizu. KparHble
cBsi3u. BogopoaHas cBsizb. MeXMONIEKYIIpHbIE B3aUMOICHCTBHS.

BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJICKYJI C MX TE€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COEAMHEHUH 3JIEMEHTOB BTOPOIO
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BemectBa MOJEKYISIPHOIO M HEMOJEKYJISIPHOIO CTPOEHUs. THIbl KPUCTAIIIMYECKUX
pemI€TOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsarue o aucnepcubix cucreMax. Mctunnabie pactBopsl. [IpencraBienrue o KOMIOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpauus. HacelllleHHble W HEHaCBIILIEHHBIE  PACTBOPBHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Knaccudpukanus u HOMEHKJIATYpa HEOPTraHMYECKHX BEHISCTB. |pUBUAIBHBIC HAa3BaHUS
OT/JIEJIbHBIX IPEJCTABUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanust XuMHUUeCKUX peakifii B HEOPraHUYECKON U OpraHUYECKOW XUMHUHU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKHUX
peakuusx. TernoBbie 3QPEKTh XUMUIESCKHX peakiuii. TepMOXuMHUECKHE YpaBHEHUSI.

CKopoCTh XUMHUYECKOUN peaKIny, €€ 3aBUCUMOCTh OT Pa3inyuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Katanus u kataan3aropsl.

OO0paTtuMbie 1 HEOOpaTHUMEBIE PEaKINi. XUMUYEeCKOoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecusi. DaKkTOphI, BIMSIONME HA TOJOXEHHE XWMHUYECKOTO0 PAaBHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALUHU BEIECTB, y4acTBYIOIMHMX B peakiuu. [Ipunuun Jle [larense.

OnekTponuTnueckas auccouuanus. CusibHble U ciabdble  IeKTpoiuThl. CTeneHb
nuccormanuu. Cpefa BOIHBIX PacTBOPOB: KUCJIOTHAs, HEHWTpalibHas, ienouyHas. BogopoaHbii
nokazarens (pH) pactBopa. ['maponus coneii. Peakym nonnoro ooMena.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomnecchl OKHCIEHHSI M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO OajlaHca. DIIEKTPOIN3 PACTBOPOB M PACIIIABOB BEIIECCTB.

DKCIepUMEHTAIbHBIE METO/Abl HM3YYCHMsI BEIIECTB M UX TMPEBpAIICHUI: pa3lIoKeHUE
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHNE pEeakiuii HOHHOTO OOMEHa, OIpelneleHne Cpeabl pPacTBOPOB C TMOMOIIBIO
WHJUKATOPOB, U3YYCHHUE BIUSHUS PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW PEaKIUU U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemeraiuioB B llepuomgmueckoir cucreMe XuUMHYECKHX dieMeHToB J[.U.
MenneneeBa W OCOOCHHOCTH CTPOEHHUSI HMX aTroMoB. (DU3MUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMETaUIOB (Ha IpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonyuenue, ¢puszndeckue ¥ XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIAMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ nipubl. TOMIMBHBIE 371€MEHTHI.

["anmorensl. Haxoxxnenune B mpupojie, CrocoObl MONyYeHUs, (GU3NIECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOPOBI. BakHelme KHCIOPOACOEpKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHbIe U MPOMBIIITICHHBIE CITOCOOBI TOTYYESHH TaloreHOB. [[prMeHeHre raloreHoB U UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOJYYSHHUS KHCIOPOJA.
DuU3nYeCcKne 1 XUMUYECKHE CBOMCTBA U TPUMEHEHUE KUCIOpoAa U 030HA. OKCHJIBI U IEPOKCHUJIBI.

Cepa. HaxoxneHue B mpUpOJE, CIOCOOBI TMONYyYCHUS, (DU3MUECKHE W XHUMHYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(IV), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M uXx comr. OCOOCHHOCTH CBOKMCTB CepHOM KHCIOTHI. [IpuMmeHeHue cepel u €€
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OcoOCHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [IpuMeHeHWe a30Ta W ero COoeNMHEHHI. A30THBIC
ya00peHusl.

®ochop. Haxoxxnenwe B mpupojie, CocoObl MoMydeHUsi, GU3MUYECKUE U XHUMHYCCKUE
cBorictBa. @ochuast u pochun. Oxcuanl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
dbocdopa u ero coequnenuii. ocdopHbie y1oOpeHus.

Yrinepon, HaxoXkIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Dduzmdeckue u
XUMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepona(Il), okcua
yraepona(IV), yronpHas kucinora u €€ coyii. AKTUBHPOBAHHBIN yToib, afacopOius. DyiiepeHs,
rpaden, yrnepoaHsie HaHOTpYOkH. [IprMeHeHre NpoCThIX BEIIECTB, 00PAa30BaHHBIX YTIIEPOIAOM,
U €ro COCIMHECHUM.

Kpemnwmii. Haxoxnenne B mpupoze, crocoObl NMOTy4YeHus, (U3NYECKHe W XUMHUYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUsS U ero
coenuHeHuil. CTEKI10, €ro Mnojay4yeHue, BUIbl CTEKIA.

[Tonoxxenue meramioB B [leprnonnueckoi cucreMe XUMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHUS JIEKTPOHHBIX 000JI049eK aTOMOB MeTayuioB. O0mue Gpu3ndeckrue CBOMCTBa METaIOB.
[IpumeHneHne MeTalIoB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKHM psii HanpsKeHU MeTasuioB. OO01ire crocoObl MOTyYeHUs! METaJLIOB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUTYPTHUS, dICKTpoMeTAILTyprusi. [IoHsiTHE 0O KOPPO3UU METaJUIOB.
Crioco0pbI 321U TH OT KOPPO3UH.

OO6mas xapakrepuctuka metamuioB [A-rpynmnsl [lepuoanueckoil cUCTeMbl XUMUYECKHX
aneMeHToB. Hatpuii u kanuii: monydenue, Gpusndeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetamaoB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIieMeHTOB. Maruuii v KanbIuii: moiaydeHue, (u3nueckue U XUMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX coennHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUN: TIONy4YeHue, (PU3NYECKUe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAnHEHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W TUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB mNoOouHbix moarpymnm (b-rpymm) Ilepuomudeckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHu. OKCUAbI U TUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTrbl U JUXpPOMATHI, UX OKUCIUTEIHHBIC CBOMCTBA.
[Tonyuenue u npumMeHeHuE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coemuaeHust Mapranna(ll), mapranma(1V), mapranma(VI) u mapranna(VII). [lepmanranar kamus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKkue 1 XMMUYECKHEe CBOMCTBA XKeJle3a U ero coeAuHeHui. OKCUabl, THAPOKCUIBI U
commm xkene3a(ll) u xeneza(lll). [lonydyenne n mpuMeHeHHE KeJe3a U ero CIIJIaBOB.

®u3nyecKknue U XMMUYECKUE CBOMCTBA MeIU U €€ coenHeHnil. [lonydyenne u npuMeHeHne
MeIU U €€ COCIUHECHUM.

Hunk: nmonyuenue, pusnyueckre 1 XMMUYECKHE CBOICTBAa. AM(pOTEpHbIE CBOWCTBA OKCHJIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHne uHKa U ero coeAMHEHU .
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KHCIIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMU HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE TMIPOKCHUIOB AIFOMUHUS U LIUHKA C PACTBOPAMU KUCJIOT U
1IeJI0ueH, pelIEHUE SKCIIEPUMEHTAIbHBIX 3a1a4 110 TemaMm «[ anorensi», «Cepa u €€ coeqMHEHUSI,
«A30T 1 Qochop U UX CoeqUHEHUsA», «MeTamibl TIaBHbIX HNOATrPYH», «MeTaibl M0OOUHBIX
HNOATPYIIII».

XuMHUS U )KU3Hb.

Posib xumuu B oOecrieueHHH yCTOWYMBOTO Pa3BUTHUS denoBedecTBa. [loHATHE O HAyUHBIX
METOJaX IMO3HAaHU U METOL0JIOTMHY Hay4HOT' 0 HccileoBanus. HayuHble IpUHIMIIBI OpraHu3anun
XMMHUYECKOI'0 MPOU3BOACTBA. IIpoMblisieHHbIE CIOCOOB! MMOJIyYeHHs] Ba)KHEHIINX BEIECTB (Ha
nprMepe MPOU3BOJCTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpomblieHHbIe CITOCOObI
MOJIyYEHUSI METaVIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHUE OKpYXKalolled cpelapl U ero
nociencTsus. Posb Xxumun B o0ecrieueHMH SHepreTHIecKoi 6e30macHOCTH.

XuMus U 370poBbe 4YelloBeka. JlekapcTBeHHble cpencTBa. [IpaBuia wHcnosb30BaHUA
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIMHBI.

X¥MUS UM OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE 100aBKU. Poib xumMuu B oOecriedeHuH
NUILEBOH Oe30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoro
UCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHUU B IOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B celbCKOM Xo3siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTEPHUAIIBL, KPACKH, CTEKIIO, KepaMHKa. Marepuaisl AJis
aneKTpoHUKU. HaHoTexHomoruu.

Pacuérnble 3anaum.

Pacuérsl: Macchl BenecTBa Uik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
win 00bEMY OJHOTO W3 YYacTBYIOIIMX B peakIUM BeIIECTB, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBa) MPOJYKTOB DPEAKIMH, €CIU OJHO U3 BELIECTB HMMEEeT NpHUMEcH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pPEakluHu, €Cld OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEd PACTBOPEHHOIO BELIECTBA, MACCOBOM JONIM MU MOJISPHOH
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIA BBIXOAA MPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHM4eCKON XMMHUU B
11 xiacce OCyIIECTBISETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX HMOHSATHH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAaX €CTECTBEHHO-HAYUYHOTO IMKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4YHBIH (akT, TMIOTEe3a, TEeOpus,
3aKOH, aHaju3, CHUHTE3, KiIacCU(UKAIMA, TIEepUOAUYHOCTb, HAOMIOJEHHE, H3MEpeHHe,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHH YPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICAIbHBIN ra3, GU3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOpPOCTb, HEPIrus, Macca.

buonorus: kneTka, opraHm3M, OJKocucTtema, Ouocdepa, MeTabOJW3M, MaKpo- U
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MHKPODJICMEHTbI, OCIKH, JKHpbI, YIJIEBObI, HYKICHHOBBIC KHCIOTHI, ()EPMEHTBI, OPMOHBI,

Kg#%%&% %lé ?JJ‘IEI Iﬂlﬁﬁﬁ OHCPTHUU B DKOCUCTCMAX.

DHHDH no
Usl: MUHCPAIIBL, FOpHLIe IIOPABL, IIOJIE3HBIE HCKOIIAEMBIE, TOIIIIUBO, PECYPCHL.




TexHomorus: XuMUUYecKasl MPOMBIIUIEHHOCTb, METAJUTYPIHsl, CTPOUTEIbHBIE MaTepHalbl,
CENIbCKOXO3SHCTBEHHOE TPOMU3BOJCTBO, IMUINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pPHUajIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.
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I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pPe3yJbTaTOB OCBOCHUS MpeIMeTa « XMMUS» Ha YPOBHE CPETHETO 00IIET0 00pa30BaHUs BBIICIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTUIO, CAMOCTOSITEIIBHOCTH W CAMOOIPENEIICHHUIO;
HAIMYUE MOTHMBAlMM K  OOYYCHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBAThCA NPHUHSATHIMH B OOIIECTBE MpPAaBWJIAMU W HOPMaMHU IIOBEJICHUS; HaTU4HE
MIPaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTH IIEJIM M CTPOUTH KM3HEHHbIE
IIJIaHBI.

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOopMUPOBAHHOCTH
OTBITAa TTO3HABATEILHON M MPAKTUYECKON ACSITEIHPHOCTH 00YJAIOIINXCS B MIPOIIECCE pealh3allun
00pa30oBaTeNbHO 1eATEIbHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIBITa MTO3HABATEIPHON W TIPAKTHUYECKON NEATEIEHOCTH 00YUaAIONMUXCs B MPOIIECCe peaTn3aun
00pa3zoBaTenbHON AESTEIHLHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHUS O0YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENIbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3€ Pa3IMYHBIX BHJIOB YUYEOHOMH JAEATeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAy4YHOMY HACJICAHI0 OTEUYECTBEHHOM
XHUMUU;

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPHIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJabTaT MJIUTENbHBIX HAOIIOICHU,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHKOB;

WHTEpECa M TI03HABATEIHHBIX MOTHBOB B TIOJYyYEHWH U TIOCIEAYIOIIEM aHalM3e
UH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO TTOBEICHHS;

CITOCOOHOCTH OIICHWBATh CUTYAIIUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU, U IPUHUMATH
OCO3HAHHBIE PELIECHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

-

O
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4) popMupoBaHNSs KYJIbTYPbI 3116} OBbSI:

ARy 310poBOTQ ¥ Oe3omacHOro obOpasza JKU3HU, HEOOXOIMMOCTHU

POHHOM I'IOIHI'IHE
OTBETCTBEHHOI'0 OTHOIICHUS K COOCTBEHHQOMY (PM3UYECKOMY U IICUXHUECKOMY 3/10POBBIO;




coOOIeHHsT TpaBWJI O€30MacHOTO OOpaIeHusl C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIHNX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICACTBUI W HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIbCKOW JICSITCIIBHOCTH,
00IIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTHYECKUX 3a/1ady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3TudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBHUIYaTHbHOU TPACKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu U peanusalnuyd COOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPEOHOCTEH 0011ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU 11€JIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJOTHUYECKUX MPOOsieM, BIMSHHS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMHUU JJI PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUATHS IEHCTBUM, MPUHOCSIIIMX BPEI OKpYKallled MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATOMPUSTHBIE SKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPAILATh UX;

HaJU4Ms PA3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HaBATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
00LIECTBEHHON IPAKTHKHY;

MOHUMAHUA CHeNU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUH
paIoHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
pEIIeHIH TPOOJIEM COXPAHEHHS TIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOW ITMBUJIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYPBI, B pEIICHHH TI00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,

-
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06ecnequI/H/I CIIOBHH YCIENIHOTO TPYAay SKOIOTHYECKH KOMDOPTHOM KH3HH KAXIO0r0 WieHa
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aHaM3a W OOBSCHEHHS SIBICHUH OKPYXAIOIIETO MHpa M MPOMCXOIIIINX B HEM W3MEHCHHH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PELICHUS TPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEOBATENbCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHWHA 1O XHUMHH B COOTBETCTBHH C JKH3HCHHBIMU
MOTPEOHOCTSAMH,

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cepax mpodecCHOHANbHOMN AeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILUTUHAPHBIC
(MeXnpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUSI, HCCIICIOBAaHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHbIe IEeNCTBUA (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHble), oOecmeunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaromuXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHpOBOSSpqueCKI/IC 3HAHUA U YHI/IBepcaJ'II)HI)Ie y‘I€6HI>I€ ]IeﬁCTBHﬂ B HOBH&B&TCJ’IBHOﬁ 158
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXXKAalOT OBJAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[efICTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOrNYecKHe 1eCTBUSA:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMBI JIOTUYCECKOT'O MBIIIJIICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KIACCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBIUBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTHBHBIC, ICTYKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISTH

-
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3aKOHOMCPHOCTH W IMPOTHUBOPCUYUA B pACCMATPUBACMBIX SBJICHUAX, (bOpMy.HI/IpOBaTI: BBIBOJbI U

3aKJIIQYCHU b

ﬂK?MEHT NOANMCAH O3HaHHuA HKCIOJb3YyEMbIC B XMMHH CHUMBOJIMYCCKUC (3HaKOBBIe)
anEr??EE‘iﬂﬁE%ﬁ 518 Y

MOJIEIH, npeo6pazoBLIBaTL MO/IETIbHBIE MIPEICTABICHUS — XUMUYECKUN 3HaK (CUMBOII) 3JIEMEHTA,
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MIO3HABATEJIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIC TPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIIMNA;

dopMynupoBaTh LEIM M 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M TPOBEJIEHHS] YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTh 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHON JeATelbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLuU (HAYYHO-TOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH()OPMAIHIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KPHTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHbIE METO/bl NpPH IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT HCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (GOpMY HpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((U3nYeckue M MaTeMaTHYeCKUe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKTaeMOI TeMbI B XOJI€ TUAIOra U/ WU JUCKYCCHUH,
BBICKA3bIBATh UieH, OPMYITHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHMKAMU TIPU BBIIOJHEHHUH XUMHUYECKOTO
H M0 HCCJIEJIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,

pe%WEmeﬁ@ﬂﬂmnga, u (HOopMylIHupoBaTh BBIBOABI MO PE3ylbTaTaM MPOBEIEHHBIX
o VOJTEH TREBH H OV ENOCUMPRCBRIHNIS TTO3HIUH B X0/1€ 00CYKJICHUS U 0OMEHa MHEHHUAMMU.

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

L y




PeryasitTuBHble yHHBepcajibHbIe YUeOHbIe 1elCTBHSL:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBJIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeularaéMplii alrOpUTM JIeHCTBUH NPU BBIOJHEHUU Y4E€OHBIX M MCCIEOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs ¢ YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKLUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMerHble pe3ynbTaThl OCBOEHUS MPOTpamMMbl 110 XUMHM Ha YIriyOJEHHOM YpPOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa30BaHNI0 3HAHUM, BUJIbI IEATEIBHOCTH M0 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3NWYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B PEaJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu peAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOaM
U3Yy4YCHUS.

10 KJIIACC

ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasl XUMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUHU B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00ecTIeYeHNH YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA B PELLICHUU
po0JIeM SKOJIOTHMYECKOM, IHEPreTUYECKON M MUILEBO 0€30MMacHOCTH, B Pa3BUTHH MEIULIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX HCTOYHMKOB SHEPrHH, B OOECIEUEHMH PallMOHAIBHOTO
IPUPOONOIL30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YelIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U IPUPOTHON CpPeIe;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHSTUSI — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U AEKTPOHHAsi 000JI04YKa aToMa, S-, p-, d-aToMHbIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, FMOpHIM3alusl aTOMHbBIX OpOUTaJei,
WOH, MOJIEKYJla, BaJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHMS, XMUMHUYECKas
CBSI3b, MOJIb, MOJISIpHAS] Macca, MOJIIPHBINA 00BEM, YIIIEpOJHBIN CKeNeT, PYHKIMOHAIbHAS TPYIIIA,
panukal, CTpPYKTypHble GopMyibl (pa3BEPHYTHIE, COKpaUIEHHbIE, CKEJETHbIE), H30MEpus
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (Ir€OMETpUYECKasl, ONTHYECKAs), N30MEPBI, TOMOJIOTHYECKUI
psl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpXKAIIME OPraHUYECKHE COCIUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. V1. MenaeneeBa, Teopusi CTpOeHMsI OpraHM4ecKux Bemiects A. M.
byrnepoBa, 3aKk0H COXpaHEHUS MacChl BELECTB, 3aKOH COXPAHEHM U IIPEBPALLCHNS DJHEPTUU IIPU
XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAaHMS, JEeXKallue B OCHOBE NMOHUMAaHUS MPUYUHHOCTU M CUCTEMHOCTHM XWMHYECKHX SIBJIICHUU;
IIPEJCTABICHUS O MEXAaHU3Max XMMHYECKUX DPEAKIMM, TEPMOJMHAMUYECKMX M KHHETHYECKHX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3AUMHOM BJIMSIHUM aTOMOB U T'PYIIIl aTOMOB B MOJIEKYJIAX
(MHIYKTUBHBIA U Me30MepHbIi 3¢ dexTol, opuentants! I u Il poga); hakromoruveckue cBeneHUs
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3 EKTPDHHD no
XHUMHUYECKOI'0 IIPOU3B CTBa Ha pUMepe [IPOU3BOJCTBA METAHOJIA, TepepadboTKH HePTH);




Cc(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIEC IPU3HAKH MMOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTABIICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABJIECHHUS MIEKTPOHHOI0 OajaHca 3TUX peaKIuid,
peakuuii HOHHOro 0OMEeHa MyTEM COCTABJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U1 WJUIIOCTpAlUM HX
XUMHUYECKOT'0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBYy M CTPOEHUIO K ONpPeAeNEHHOMY KJIacCy/TpyIiie COEJUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauth TpuBUalIbHbIE Ha3BaHUS
JUISL OTZI€TIbHBIX MPEACTaBUTENIEH OPraHnYeCKUX BEIIECTB (ITHIIEH, alleTUJIEH, TOTYOJI, TIIMLEPHH,
STHJIEHIJIMKOb, (heHO, hopManbaeru, aueTaabIeru], aleToH, MypaBbuHas KUCJI0Ta, YKCyCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJBMUTHHOBAs KUCJIOTHI, IVIMLMH, AJlaHWH, MaJlbTo3a,
$pyKTO3a, aHWIIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XHMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHMYECKUX
BeuiecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PAa3IMYHbBIX KJIACCOB OPTaHUYECKUX BELECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJIKEHOB, AaJIKaJIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U MOJMCAXapUI0B),
WUTIOCTPUPOBAaTh T€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOILUX
XUMHYECKHMX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXAAThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KpaTHOCTH M THUIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NpPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUSI ~NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 W CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMAaTH3alui0, BBISBICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — I U3y4EHUS CBOMCTB BEILIECTB M XUMUYECKUX PEaKLU;
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C OpMI/I[EOBaHHOCTB YMGHI/II/I BBI?IB-hSITB B3aHMMOCBSI3b XUMHUUECKUX 3HAHUM C MOHSITHAMU U
HHDH I'ICII QH CCTCCTBCHHO-HAYYHBIX TPCAMCTOB  IJId 0ojiee  OCO3HAHHOT'O
HOHI/IMaHI/ISI YIITHOCT MaTepHaanoro CAMHCTBA MHUPpA, UCIOJIb30BATHL CUCTCMHLIC 3HAHHUA 110




OpPraHMYeCKON XUMHHM AJIs1 OOBACHEHHS U MPOTHO3MPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO NIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmylnam u
YPaBHEHMSIM XUMHUYECKUX PEaKLHil C HMCIOJIb30BaHMEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XApaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacy€Thl MO0 HAXOXKACHUIO XUMHYECKOW (hOPMYIBI BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHH: IPOTHO3MPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3MLIUHN
9KOJIOTUYECKON 0e30IaCHOCTH MOCIEACTBUSA OBITOBOM M IPOU3BOACTBEHHOW JESATEIBLHOCTH
YeJI0OBEKa, CBSI3aHHOW C IepepadOTKOM BEIECTB, MWCIIOJIb30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
9KCHEPUMEHT (IIOJIY4YEeHUE U U3YYEHUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJI€BOIOPOAOB PA3IMYHBIX KJIACCOB M KUCIOPOICOAEPKAIIUX OPIaHUYECKUX BEILECTB, PEIICHNE
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
6e3omacHoro oOpallleHus C BeleCTBaMU U J1JaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH
Lellb  HMCCIENOBAaHUsA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3yabTaThl SKCIEPUMEHTA,
AQHAIN3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBUJIa HKOJOTHMYECKU 11e€JIecO00Pa3HOro IMOBeJIeHHUs B ObITY U TPYJOBOMH
JEATEIIBHOCTH B LEJIAX COXPAaHEHUS CBOErO 370pOBbs, OKPYXKAaloUleW NPUPOJHON cpenbl U
JIOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYECKUX BEIECTB, IOHUMas cMblci nokaszateis [TIK;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/1b34;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
UHGOpPMALlUU B Pa3IMYHBIX HUCTOYHMKAX (HaydyHas W yuyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uH(popMalnio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3aga4en.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01mas 1 HeopraHuueckasi XMMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHU: O MaTEPHAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE M 3HAUEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HayK
u e€ poiau B 0O0ECleYeHUH YCTOMYMBOIO PA3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTHYECKOM,
HHEPreTUYeCKOM M THIIEBOW OE30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWH  PallMOHAIBHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYphl UEJIOBEKA, a TAKXKE
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0UKa aToMa, S-

-

O

d-aTomHEBIE Oi HATaJH, OCHOBHOG\J/I BO30Y)XJIEHHOE COCTOSIHUSI aToma, THOpHAM3aIus

aTOHI%IISF HI?&IH MOHCKy.Ha BAJICHTHOCTb, OJJICKTPOOTPULATCIILHOCTb, CTCIICHb

JNIEKTPO DH no
OKHCJICHUS, XHMHYC aﬁ CBSIBL (koBajieHTHAsi, WOHHAs, METAJIMYECKasi, BOJOPOJIHAs),

Ceprudurar OEA581ETahAAYROREA CPENT A Bhammueckas| peakius, pacTBOp, AJICKTPOJUTHI, HEJICKTPOJIHUTEHI,
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JNEKTPOJIMTHYECKAs ~ JUCCOLMALMsA, CTENEHb JHCCOLMALMM, BOJOPOIHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOU YPPEKT XMMUYECKON peakiii, CKOPOCTh XMMUYECKOM
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpHsI DIIEKTPOJIUTUYECKON
Jucconuanuy, nepuoaudeckuii 3akod [[.M. MenpneneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHUs U INPEBPALLEHUS SHEPIHMHU IIPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE NPEACTABIICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM ¥ HaJAMOJEKYJISIPHOM YPOBHAX; IMPEACTABICHUS O MEXaHU3MaX XMMHYECKHX
peakuuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSX HX IMPOTEKaHUs, O
XUMHYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIEPCHBIX CHCTEMax; (DaKTOIIOTHYECKHEe CBEIEHUS O
CBOMWCTBaX, COCTaBe, MOJIyYEHUH U 0€30MacCHOM HCIHOJb30BAHUU BAKHEMIIMX HEOPraHUYECKUX
BEIIECTB B OBITY M IPAKTUYECKON JEATEJBHOCTU YEIOBEKa, OOLIMX Hay4YHbIX HPUHIUIAX
XUMHYECKOI0 IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEpHbIE MPU3HAKU NOHATUN, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaTb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTABICHUS
(GopMysl BEIIECTB U YypPAaBHEHUM XHUMUYECKUX PEAKLUi, CHUCTEMAaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKOHN PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aBUCUMOCTb CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKOM peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHUYECKHE PEaKIMH M0 PA3IUYHBIM MpHU3HAKaM (YUCIY M COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENIbHO BbIOMpAThb OCHOBaHUS U
KpUTEPUU I KJIacCU(PUKALMN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh yYMEHHUS pacKpblBaTh CMBICI THepuoauueckoro 3akona JI. W.
MenzeneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepmoamueckoin cucremst JI.U.
MenpeneeBa, UCNONb3Yys MOHATHS «IHEPIETUUYECKUE YPOBHM», «IHEPIETUUYECKUE MOLYPOBHMY,
«S$-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE U BO30YXAEHHOE SHEPTeTUUECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U UX COEIMHEHUH IO
nepuonaM u rpymmnam [lepuoguueckoit cucremsel . M. MenneneeBa, BaJICHTHbIE BO3MOKHOCTH
aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMKCHIBATH) OOIIHE XMMUIECKHUE CBOMCTBA
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INEKTPOHHOW NOANUCHIO
pEaKINM,;




c(OpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3TUX pEeakIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpAaLIEHHBIX HOHHBIX YpaBHEHMH; peakuuil
TUAPOJIN3A; PeaKkluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTHM NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XUMHUYECKON pEeaKklMu B 3aBUCUMOCTU OT Pa3iIMuYHBIX (PAKTOPOB, a TaKXKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PaBHOBECHUS 110/ BIUSHUEM BHEIIHUX Bo3zaeicTuii (mpunuun Jle lllarensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XUMUYECKHE PEAKLUH, JeKaIIUe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEPHOW KHUCJIOThL, aMMHakKa, OOILIMe Hay4HbIE PUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IeCOO00Pa3HOCTh TMPUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0Ib3a;

c(hOopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O MO3HAHUS SIBJICHUI
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNUE, MOECIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIIEHHBIH ),
UCIONB3YEMBIX B  €CTECTBEHHBIX HAyKaX, yMEHHUS TMPUMEHSITb OSTH 3HAHUS TpHU
9KCIIEPUMEHTAIILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHUIA,
MUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH E€ATEIbHOCTH YEJIOBEKa U B IOBCEIHEBHOM KU3HMU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TTOHATUSAMU U
NPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATHLHOTO €TMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» M «MOJISIpHAsi KOHLIEHTPALKs»; MacChl BELIeCTBa WK 00bEMa rasa 1no
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce UM OOBEMY OJHOIO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIIECTB; TEIUIOBOIO 3(h(pexTa peakiuu; 3HaYeHUsI BOAOPOAHOTO MTOKa3aTes sl paCTBOPOB KUCIOT U
HIeJI0Yel ¢ W3BECTHOM CTEMEHbI0 JMCCOLUAIMKM; Macchl (00BEMa, KOJIMYECTBA BEIECTBA)
IPOJYKTa peaKkiuy, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccOBOM J0y1el paCTBOPEHHOTO BEIIECTBA WITH JIAHO B U30bITKE (MMEET MPUMECH ); JIOJIU BBIXO/A
MPOJYKTa PeaKkuu; OOBEMHBIX OTHOILIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJUTH XUMHUYECKUN
JKCIIEPUMEHT (TMPOBEICHNE peakluii HOHHOTO0 00OMeHa, OATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
W3YYEeHHUE BIUSHUS pPa3IHYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKIMH, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Mertamis» u «Hemeramnsl») ¢ coOnroaeHreM MpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMH U J1abopaTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, TMPEACTABIATh B pPAa3NUUHOM (popMme pe3ynbTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHMIA: COOMIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSIMHU 11O
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX ONBITOB, IKOJIOTHUECKH 11eTIECO00Pa3HOT0 TOBEICHUS
B OBITY W TPYIOBOH MEATEIBHOCTH B LEISX COXPAHEHUS CBOETO 3JI0POBbS, OKpYXKarolien
OPUPOJHON cpeabl M JOCTHKEHHs €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAThb OMACHOCTh

-

O

TOKCHYECKOI'O ,HeﬁCTBPIH Ha J>XUBBIC OI-)}'aHI/ISMBI OHpeI[eJ'IéHHBIX HCOPTraHNUYCCKUX BCHICCTB,

oY MER E&&ﬂl'flé}ﬁ TIK;

:':IJ'IEK POHHOMW NO . .
OPMUPOBaHHOCTb YMeHI/II/I OCYLIECTBJIATH LICJICHAIIPABICHHBIM IIOUCK XUMUYECKOUN

Ceprudurar OE4A3a5Pophan i’ 8E pashntipiREMctounnkax |(HayuHas W y4eOHO-HAy4YHAs JUTEpaTypa, CpeiacTBa
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MaccoBoil uH(opManmu, MHTEpHET W Apyrue), KPUTHUECKH AaHAIN3UPOBATh XUMHUYECKYIO
uHpopMaluio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a1a4ei.

4 ™

0 LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znesa 1. TeopeTuyeckue OCHOBbI OPraHUYECKOM XUMMUM
- N , oo
. TPOCHHS OPTraHUYECKUX WHEHHH A.
P P 8 https://m.edso00.ru/d69df650
M. bytneposa
Uroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
71 IIpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, 5 | | bu6nmoreka LIOK
' UKJIOAIKaHbI https://m.edsoo.ru/d69d{650
’9 HenpenenbHblie yrieBoaopoibl: aJKeHblI, 14 ) ) bubmuoreka [IOK
' alTKaJMeHBI, ATKUHBI https://m.edsoo.ru/d69d{650
bubmnoreka IIOK
2.3 A 8 1 1
POMATH'IECKHE YIICROXOPOZEI (apetttr) https://m.edso00.ru/d69df650
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 4 | 0 bubnnorexa [JOK
' uX nepepabdoTka https://m.edsoo.1ru/d69d{650
but6mmoreka [IOK
2.5 r 4 0 0
ATOTCHIPONIBOAHKIE YIICBOROPOAOE https://m.edsoo.ru/d69d{650

-
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padoThI padoThI
pecypchbl
bubnunoreka LIOK
1 . D 11 1 2
3 CrpTeL. ekon https://m.edso0.ru/d69df650
Kap6 :
32 xeroms, Kaptonosme kucrors. Crome 21 | s  BubmorerallOK
' $ P ' https://m.edsoo0.ru/d69df650
a¢upsL. XKups
bubnuoreka [{OK
33 YraeBo ? ! ! https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue opranHnyeckue coeuHeHUust
bubnunoreka LIOK
4.1 A A .b 12 1 1
ML ANHHOIHETOTRE BETEH https://m.eds00.ru/d69df650
Hroro no pazaeny 12
Paspgen 5. BeicokoMoJIeKy AIsIpHbIE COCAUHEHUS
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' y P A https://m.edso0.ru/d69df650
Hroro no pazaeny 6
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11 CTI_II);)eHZIe aT;)Clvlz;. lzeinzﬂ:qecxnﬁ;aKOH . BuGmiorexa LIOK
. u HMOAUYECKas CHCTEMAa XUMUYCCKHUX
pros https://m.edsoo.ru/2dd57£24
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiectBa. MHorooopasue 1 1 bubnunoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1.3 X 1 1 3
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DJIEKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl

4 PesepBHBbIe yachl 4

OBILIEE KOJIMYECTBO YACOB I10 102 4 g
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ITPOBEPAEMBIE HA EI'D IO XUMUWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOHM OBPA30BATEJIBLHOM MPOT'PAMMBI CPEJTHET' O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

1

BJ'Ia,Z[CHI/Ie CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

1.1

OCHOBOIIOJIAraloIIre MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
JJICKTpOHHAas 000J0YKa aToma, S§-, p-, d-DIEKTPOHHBIE OpOUTATIH
aTOMOB, OCHOBHOE€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYIIa,
BaJICHTHOCTh,  JJEKTPOOTPULIATEIIBHOCTh,  CTENIEHb  OKHUCIIEHUS,
XUMHUYECKas CBS3b (O- U T-CBSA3b, KpaTHBIC CBS3HM), THOpUIU3ALIMS
ATOMHBIX OpOHWTaNEeH, KpUCTaUIMYecKas pemeéTka, MOJIb, MOJISpHAs
Macca, MOJISIpHBIM OOBEM, MOJSpHAs KOHIICHTPAIMS, PACTBOPHI
(MCTUHHBIC, TUCTIEPCHBIE CUCTEMBI), KPUCTAJIOTUAPATHI, YTIAEPOIHBII
ckener, (yHKIMOHAJIbHAs TpyIMMa, pagukal, W30MEpbl, CTPYKTypHas
dbopmyna, wu3omepus (CTpyKTypHas, reomerpuyeckas  (Uuc-,
TPaHCU30MEPHsI), TOMOJOTHYECKUN PsZl, TOMOJOTH, YIIEBOIAOPOIHI,
KHUCJIOPOJI- M a30TCOACPIKAIIUE COSTUHEHUS, OMOJIOTMUYECKH aKTUBHBIE
BellecTBa (YrJIeBOIbI, XKUPbI, OEIKH), MOHOMED, TOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMsS, KPEKHHT, pPU(DOPMHUHT,
TUTBl XUMHUYECKHX PeaKIui (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC,
9K30- M DHHAOTEPMUYECKHUE, PpEaKIMM HOHHOro OOMEHa, TOMO- |
reTeporeHHbIe, 00paTUMbIe U HEOOpAaTUMBIE), PACTBOP, IIEKTPOIUTHI,
HE3JIEKTPOJIUTBI,  AJIEKTPOJUTHYECKAs  JUCCOLMALMS,  CTENEHb
JUCCOITHAIINN, OKHUCIUTENIb, BOCCTAHOBHUTEIb, JJIEKTPOJIU3, CKOPOCTh

XUMHUYECKON PEaKITNN, XHMHUIECKOE PABHOBECHE)

1.2

TEOPUH W 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHS OPTaHUYECKUX
BemiecTB A.M. byTiepoBa, Teopus 3IEKTPOIUTAYECKON TUCCOLMAINH,
[lepuoanueckuii 3akon [{.11. MenaeneeBa, 3aKOH COXpPAaHEHHSI MACChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKHMN SI3bIK XUMHUH, MUPOBO33PEHUYECKUE
3HaHUS, JIEKaIIME B OCHOBE TOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XMMHYECKUX SBJICHUW, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUH

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

IpECaACTaBICHUA 0 MEXaHu3Max XHUMHUYCCKUX peaKHHﬁ,

-

ﬂDK?I%E%HT noAan HTERMHOJ:IHHaMquamx U KHHETHMYECKUX  3aKOHOMEPHOCTAX  HX
INEKTPOHHOW MO OMACISKRHIS, O XUMIYECKOM PaBHOBECHH, TUCIICPCHBIX CHCTEMax
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Kon
NpoBePSIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.4

(hakTONOTHYECKHE CBEJICHUS O CBOICTBAaX, COCTaBE, IMOJYYCHHH H
0€30MacHOM  WCIIOJB30BAHUKM  BAKHEUIIIMX  HEOPTaHMYECKUX M|
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECCKOW JEATEIHLHOCTH

YCJI0BCKa

1.5

oOuirie Hay4YHble MPUHIIMITBI XUMUYECKOTO MPOU3BOJICTBA (Ha MpUMepe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, NepepaboTKu

HedTH)

CpopMUpOBaHHOCTH YMEHUI BBISBIISTH:

2.1

XAapPaKTCPHBIC TIPU3HAKKW W B3aMMOCBA3b H3YUCHHBIX HOHSITI/II\/JI,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATUSA IMPU ONMCAHWU CTPOCHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

22

B3aHMMOCBS3b XMMHYCCKUX 3HAHUM C MOHATHUIMH U npeacTaBJICHUAMUA
APYyrux npeamMeToB IJId 0oJiee 0CO3HAHHOI'O NOHUMAHHUS U OOBICHEHUS

CYIITHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa

C(l)OpMI/IpOBaHHOCTI) YMCHHS UCIIOJIB30BATh:

3.1

HAaMMCHOBAHHUA XHMHUYCCKHX COC,[[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpeTquCKOﬁ n HpHKJ’IElI[HOfI XMMHU W TPHUBUAJIBHBIC HAa3BaHUSA
BCIICCTB, OTHOCAIIUXCA K HM3YYCHHBIM KJIaCCaM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

XUMHUYECKYI0 CUMBOJIMKY JJISi COCTaBJIEHUSI (POPMYJT HEOPraHMUYECKUX
BEIIECTB,  MOJEKYISPHBIX U CTPYKTYpHBIX  (pa3BEpHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKHUX BEILECTB

ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATE!

4.1

HCOPraHNM4YCCKUC BCIIECTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUH [T KITacCU(PUKAIIK N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OPraHnvYCCKuC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTL OCHOBAHHA H

KPUTEpUU [T KITacCU(PUKAIK U3yJaeMbIX XUMUYECKUX 0ObEKTOB

43

M0 Pa3IMYHBIM MPH3HAKAM (YHCIY M COCTaBy pEarMpyrolluX BeIIeCTB,
TEIIOBOMY 3(PQEKTy peakiuu, HU3MEHEHUIO CTENeHEeW OKUCIICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIIUHY, YIACTHIO KaTaIru3aTopa)

-

F@op}.alpoBaHHQSTb YMEHHUSI XapaKTepHU30BaTh ANEKTPOHHOE CTPOEHHE

o OOKYMEHT NOAMNWCAEPE (B OCHOBHOM M BO3OYXIEHHOM COCTOSHHH) H HOHOB

9NEKTPOHHOM NOARMGHRckux sneyentos 1 — 4 nepuonoB llepuoauyeckon cucremsl
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Kon
NpoBePSIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

J.1. MenneneeBa v UX BAJICHTHBIE BO3MOYKHOCTH, UCIIOJIb3Ysl IIOHATHS

§-, p-, d-371€KTPOHHBIE OPOUTAIH, SHEPI€THUECKUE YPOBHU

ChopmupoBaHHOCTE YMEHHS OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI
CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU COCAMHEHUM IO

MepuoaM U rpymmiam

ChopMUpoBaHHOCTh YMEHHUSI COCTAaBJISITh YpPAaBHEHUS XHUMHUYECKUX

peaKI_II/Iﬁ U paCKpbIBATh UX CYHIHOCTb:

7.1

OKHUCINTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IIOCpCACTBOM

COCTAaBJICHUS 3JICKTPOHHOI'O OajlaHca dTHX peaKI_II/Iﬁ

7.2

YpaBHCHUA peaKI_[I/Iﬁ Pa3JIMUHBIX THIIOB; IIOJIHBIC H COKpaH_IéHHBIe
YpaBHCHUA peaKHI/Iﬁ HOHHOI'O 06MeHa, Y4uThbiBagd YCJIOBUSA, IIPU

KOTOPLBIX 3THU p€aKIMu UAYT J0 KOHIA

7.3

peakuil TUAPONIN3a, Peaklnil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

Ha KOHKPETHBIX IpHUMEpax XapaKTEp 3aBUCHUMOCTH peaKHHOHHOfI
CIIOCOOHOCTU OpPraHu4€CKux COGI[I/IHCHI/Iﬁ OT KpaTHOCTHM U TUIIA
KOBAJICHTHOHN CBA3U (G- )51 TE-CBSISI/I), B3aMMHOI'O BJIMAHHA aTOMOB H
Tpynil aTOMOB B MOJICKYJIaX, a4 TAKXKC OT 0CcOOEHHOCTEH peam3annuun

PA3IINYIHBIX MEXAaHNU3MOB NPOTCKAHHUA peaKHI/Iﬁ

8.2

XAapaKTCPHBIC XHUMHUUYCCKHUC CBOMCTBAa BEIIECTB COOTBCTCTBYHOIINMMU

SKCIEPUMEHTAMM U 3aIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopMupoBaHHOCTh YMEHUSI XapaKTEpU30BaTh COCTaB U BakHEHIIMe
CBOMCTBA BEILIECTB, NPHUHAMIEKAINMX K ONpPENEIEHHBIM Kilaccam H
rpynnaM COEJUHEHUH (TPOCThIE BEIIECTBA, OKCHUJIBI, TUAPOKCUIBI,
COJIM; YTJIEBOJIOPOJIbL, IPOCThIE d(DUPHI, CHUPTHI, (HDEHOIIBI, aTbIETUIb,
KETOHBI, KapOOHOBBIE KHCIIOTBI, CIIOKHbBIE 3(PUPBI, KUPBI, YIIEBOMDI,

aMUHBI, aMUHOKHCIIOTBI, OEJIKN)

10

ChopMHUpPOBAaHHOCT yYMEHHS TPOBOIUTH PACUETHI MO XUMUYECKHM
dbopMyliaM U ypaBHEHUSM XUMHYECKHX PEaKIHil C HCIOIb30BAaHHEM

(bU3NYECKUX BETUYUH:

-
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Kon
NpoBePSIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

MacCOBOU JI0JIel paCTBOPEHHOTO BEIIECTBA WIIH IaHO B U30BITKE (MMEET

IIPUMECH)

10.2

MaccoBOW MJIM 00BbEMHOM 107U, BBIX0/1A IIPOAYKTA PEAKLIMU

10.3

TEIUIOBOTO 3P deKTa peakimii

10.4

00BEMHEBIX OTHOIIIECHUI Ta30B

10.5

110 HaXOXACHUIO XHUMHYECKOH (1)0pMy.]'H>I BCIICCTBA

11

Biranenue cucteMoil 3HaHUN O METOAAX HAy4YHOI'O IIO3HAHHUS SIBJICHUMN
IPUPOJBI, HCHOJIb3YyEMBbIX B €CTECTBEHHBIX HayKax U YyMEHHUE
OPUMEHATh ATU 3HAHUSA IPU SKCIEPUMEHTAIBHOM MCCIEOBAHUU
BEIIECTB U 15l O0OBSICHEHUSI XUMUYECKHX SBJICHUH, MIMEIOIINX MECTO B
MPUPOJE, IPAKTUUECKON N1€ATEIbHOCTH YEJIOBEKa U B MOBCEIHEBHOMN

KHN3HHU

12

ChopMupoBaHHOCTh YMEHHS NPUMEHSTH (HMCHOJB30BAaTh) 3HAHUSA O
COCTaB€ M CBOMCTBax BEIIECTB MJSl HAKCIEPUMEHTAIBHOM MPOBEPKHU
TUTOTE3 OTHOCUTEIFHO 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
peakuuMid W TPOTHO3MPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CUCTEMHBIC XMMUYECKHE 3HAHUS I OOBSCHEHHUS U MPOTHO3UPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO MPUPOAY; AJsl NPUHATHUSA

TPaMOTHBIX PEIICHUI TTPOOJIEM B CUTYaIIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHUUECKUI
OKCTIIEPUMEHT (TIOJy4YeHUE M M3YYCHHE CBOICTB HEOPraHMYECKUX M
OpPTaHWUYECKHUX BEIIECTB, KAa4YEeCTBEHHBIE pPEAKIUU YIIIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHUCIOPOJACOACPIKALINX OPTaHUUYECKUX BEIIECTB,
pelieHre  SKCIEPUMEHTAJbHBIX ~ 33aJad O  Paclo3HaBaHHUIO
HEOPTaHUYECKUX M OPTaHWYECKHUX BEIIECTB) C COOJIIOJICHHEM TPaBHII
Oe3omacHoro oOpamieHuss C BewlecTBaMH U JabOpaTOPHBIM
obopynoBanueM; (popMyInpoBaTh LN UCCIIECAOBAHUS; MIPEICTABIIATh
B pa3lM4yHON (opMe pe3ynbTaThl SKCIEPHUMEHTa, aHAIU3UPOBATH U

OIICHUBATh UX NOCTOBECPHOCTH

14

ChopMupoBaHHOCTH YMEHUS OCYIIECTBIIATH IIeJICHANPABICHHBIN MOUCK

XUMHYECKOW HMH(POPMALMU B Pa3IMYHBIX HMCTOYHUKAX (HaydyHas U

-

o OOKYMEHT NOAMUCAH
ANEKTPOHHOW NDA

yueOHO-Hay4Has JIMTepaTypa, CPeACTBAa MAccOoBOil MH(OpPMALUM, CETh

EhEeT u Opyrue), KpUTHYECKH aHAJIU3UPOBaThb XUMHUYECKYIO

CepTupukar OE42607FIFEC395A2E3COFFB/CIBEOF2
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Kon
NpoBePSIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

uHpOpMAIHIO, TepepadaThiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUHU C

MIOCTaBJICHHOW y4eOHOM 3aaueit

15

ChopMupoBaHHOCTE YMEHHsSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBATh WMH(OPMALMIO C IMO3MIMHA 3KOJIOTMYECKOH Oe30macHOCTH
TIOCJIE/ICTBUI1 OBITOBOW M HPOW3BOJCTBEHHOM JAEATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C TepepadOTKOM BemecTB; CcHOPMHUPOBAHHOCTh YMEHHUI
OCO3HaBaTh  OMACHOCTh  BO3JCHUCTBHA HA JKUBBIE  OPTraHU3MBI
ONpE/ICNIEHHBIX BEIIECTB, IOHMMAash CMBICI IIOKa3aTeNs MpenesbHOM
JOIYCTUMOW KOHLICHTPAIlMM, M TMOSCHATh Ha MpPUMEpax CHOCOOBI
YMEHBIICHNS M IPEIOTBPALECHUS HX BPEOHOIO BO3ACHCTBHS Ha

OpraHrnsm 4€JIOBCKa

-

.

O

OOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMUCHIO
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HEPEYEHDB 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA EI'D I1O

XUMHUHN
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Teopernveckne OCHOBBI XUMUHN
Crpoenne  BemectBa. CoBpeMeHHas  MoOJ€lIb  CTPOEHHS  aTOMA.
Pacnpenenenue 31eKTpOHOB 110 3HEpreTHueckuM ypoBHsaM. Knaccupukanus
1.1 XUMHUYECKHX 371€MEeHTOB. OCOOEHHOCTH CTPOEHHS SHEPTETUUECKUX YPOBHEN
aToMOB (s-, p-, d-anementoB). OCHOBHOE W BO30YKIEHHOE COCTOSHUS
aTOMOB. DJIEKTPOHHAs! KOH(UTYpaIus atoMa. BaleHTHBIE 3JIeKTPOHBI
Ilepnonnueckas cucrema xumudeckux dnementoB .M. Menneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona /.M. Menneneesa. [Ipuunnbl
1.2 U 3aKOHOMEPHOCTU M3MEHEHMS CBOMCTB 2JIEMEHTOB U UX COEAMHEHHUN IO
nepuojaM M rpynmnam. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWMCTB IPOCTBIX
BELIECTB, BOJOPOJIHBIX COETUHEHHH, BHICIINX OKCHJIOB U TUAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpunaTebHOCTh. CTENEeHb OKUCIIEHUS
Bunsl  xumuyeckoil cBA3M (KOBaJIGHTHAas, HWOHHAs, MeTaJlIM4ecKas,
BOJOpPOJHAs) M MexaHu3Mbl €€ oOpa3oBaHus. MexXMOIEKyIspHbIE
1.4 B3aUMOJCUCTBUA. Bemecrsa  MOJEKYISpHOIO M HEMOJEKYJSIPHOIO
CTpoeHMs. THUIBI KPHUCTAUNIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBONCTBA
BELIECTB OT TUIA KPUCTAIIINYECKON PEIIETKU
Xumnueckas peakuus. Kiaccuukanms XUMHYECKMX — peakuud B
1.5 HEOPraHMYeCKON W OpPraHWYEeCKOM XHMMHHU. 3aKOH COXpPaHEHHUS MaccChl
BELIECTB
1.6 CKOpoCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB
1.7 TennoBsie a3 dekTh XUMHUYeCKUX peakuuil. TepMoxumMuueckue ypaBHEHUS
18 OObpatumble peakuu. XUMHUYECKoe paBHOBecHe. PakTopbl, BIUAIOIINE HA
. COCTOsIHME XUMHUecKoro paBHosecus. [Ipuanun Jle [larense
OnektponuTtrueckas aucconuanus. CuibHbIe U ClIa0ble AJIEKTPOIUTHI.
1.9 Cpena BOAHBIX pacTBOPOB BEIIECTB: KHCIAs, HEUTpalbHas, HIEIOYHAs.
Crenenp aucconuanuu. Peakiiuy noHHOTo oOMeHa
110 I'mpponus coneit. MonHoe npoussenaeHue BoAbl. BogopoaHslii mokasareib
' (pH) pactBopa
' ™
OOKYMEHT NOANUCAH
o 9NEKTPOHHOW NOANUCHLIO
CepTupukar OE42607FIFEC395A2E3COFFB/CIBEOF2
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HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1.11

Crioco05b1 BBIpAXKXCHHUA  KOHLCHTpPAIMK  paCTBOPOB: MaccCoBas  IO0JIA
paCTBOpéHHOI‘O BCIICCTBA, MOJIApHAsA KOHICHTpALMA. HaCBII_HeHHLIC u

HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTL. Kpucramuioruaparsl

1.12

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcaKknuuu. HOBGI[CHI/IG BCIICCTB B

cpenax ¢ pasHbIM 3HaueHueM pH. Meroabl a5ekTpoHHOT0 OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHMUI. Homenkiarypa

HCOPraHNYCCKUX BCIUICCTB

2.2

XUMHYECKHE CBOMCTBA BAKHEUIIUX METAUIOB (HATpUM, KaJIUM, KaJIbIIHM,
MarHui, allOMUHUM, IUHK, XPOM, JKeJIe30, MEIb) U UX coequHeHuit. O0mme

CII0COOBI MMOJIYy4YCHH MCTAJIJIIOB

2.3

XUMHUYECKUE CBOMCTBAa BaXHEUIIIMX HEMETAIUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoma U KpPEeMHHUS) U HUX COCIUHEHUH (OKCHJOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHNUN )

24

I'eneTnyeckas cBs3b HCOPraHUYCCKUX BCIICCTB, ITPUHAAJICIKAIIUX K

Pa3JIMUHBIM Ki1acCaM

2.5

I/II[CHTI/IQ)I/IKEIL[I/IH HCOPraHUYCCKUX CoeﬂHHeHHﬁ. KauecTtBeHHBIE PCaKIMn

Ha HCOPraHM4CCKHEC BEIICCTBA 1 NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHUSI TEOPHUH XWMHUYECKOTO CTPOCHUSI OPraHUYeCKHX
coequHeHnii A.M. bytnepoBa. VYriepoaHbI CKeJleT OpraHuYecKoin
MOJIeKyJbl. KpaTHOCTP XMMHUYECKOW CBSI3U. S- U P-CBS3HU. sp3-, sp2-, sp-
rubpuanzanu  opOuTasied aTOMOB yriepoja. 3aBHUCHUMOCTh CBOWCTB
BEIIECTB OT XMMUYECKOr0 CTPOCHUSI MOJIEKYJI. ['omosoru. ['oMonornueckuii

psan. U3omepus u uzoMepsl

3.2

[TonsitTne o QyHkuuoHanbHOM Tpymnme. OpueHTauuoHHbIE 3()QEeKThI

3aMECTUTEIIEN

33

[IpencraBnenue o kaaccupuKauy opraHnyeckrx BemecTs. Homenkmnarypa
OpPraHMYECKUX COEIMHEHUH (CUcTeMaThyecKas) U TpUBHUAJIbHbIE HA3BAaHUS

Ba)KHEHIITHX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

34

CBoOogHOpaaUKAIBbHBIH W HWOHHBIM MEXaHW3MbI peaknuu. [loHsTtHe o

-

nyxneodune u snexrpodune. [Ipasuno Mapkosuukosa. [IpaBuio 3aiiea

o OKYMEATKHREANMUCKHMIdecke | CBOIiCTBa ~ alKaHOB:  TallOTEHUPOBAHUE,

a éTPDHIﬂ%ﬂ}BW TCPMHUUCEKOC PA3IOKCHHUE, KPEKUHI, H30MEpU3alus,

Ceprugurar OE42607FIFEC3B5AZEZCOFFB/CIBEOFZ
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HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

ropenue. Ilomydenue ankanoB. I[[ukmoankanel. Crenuduka CBOWCTB
LUKIJIOAJIKAHOB C MajbiM pa3MepoM LHKJIA. Peaknuu mpucoeAMHEHUS U

PaaAuKaJIBHOI'O 3aMCIICHU A

3.6

AJTIKEHBI. Xumunueckue CBOMCTBA: peaxkuuu [IPUCOEIUHEHUSA
(ranoreHMpoBaHUe, THAPUPOBAHUE, TUAPOraIOreHUPOBAHUE, THIpaTalls),
TOpEHUs1, OKUCIICHUS U nonuMepu3anuu. IIpombliieHHble u 1abopaTopHble

CITIOCOOBI IMOJIYYCHH aJIKCHOB

3.7

Anxanuensl. XMUMHUECKHE CBOMCTBA aJIKaJUEHOB: peaklUy MPUCOEAUHEHUS
(rugpupoBaHHMe, TaJIOTEHUPOBAHME), TOPEHHUA U  TMOJUMEpPHU3ALUU.

[Tonydyenue ankaarueHoB

3.8

AJKUHBIL Xumuyeckue CBOMCTBA: peakuuu IIPUCOEANHEHUS
(ranoreHupoBaHUe, T'MAPUPOBAHUE, TUApATALMs, T'MIAPOTaJoreHUPOBAHUE)
KaK CrHoco0 TMOJydeHHs] MOJMMEPOB M APYTUX TOJE3HBIX IPOTYKTOB.
Peakuyun  3amemeHus. I'openune aleTWieHa  Kak  MCTOYHMK
BBICOKOTEMIIEPATYPHOTO IIJJAMEHM JJII CBApPKM M PE3KH METaJUIOB.

[IpuMeHeHue anerneHa

39

Apenbl. XHUMHYECKHE CBOWMCTBa OEH30Ja: PEaKIHH JIEKTPOPUIHLHOTO
3aMellIeHUs], IPUCOETUHEHHS (TUAPUPOBaHUE, rajoreHupoBanue). Peakuus
ropenus. OCOOEHHOCTH XHWMHUUYECKHX CBOMCTB Tosyosa. [lomydenue
6eH3ona. OcoOEHHOCTH XMMHMYECKMX CBOMCTB ctuposia. Ilomumepusanus
ctupona. CrocoObl MONY4eHHsT U TNPUMEHEHHE  apoOMaTHYECKHUX

YIII€BOJOPOIOB

3.10

Cnuptsl. [lpenenbHble OJHOATOMHBIE CHUPTBHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HATpUEM Kak CIMOCO0 YCTAHOBJEHHUS HAIHYUS
THJIPOKCOTPYMIBI, C TaJOr€HOBOAOPOAAMHU KaK CIOCO0 TMOJXy4eHUs
pacTBOpUTENIEH, BHYTPH- M MEXMOJEKYIspHas Aeruaparanus. Peakuus
ropenus. [lomydenne sTaHoma: peakiusi OPOKEHUsSI TIIFOKO3bI, THAPATALIUS
STWIEHA. DTWICHIVIMKOIb M TJIMIEPUH Kak IMPEeACTaBUTEIN MPEIesIbHbIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®enon. XuMuyeckue cBoicTBa (peHona (peakiuu ¢ HaTpueM, THAPOKCUIOM

HaTpusi, Opomom). [lomyuenue peHomna

3.12

AJLnerunel. XuMHU4ecKue CBOHCTBA MPENEITBHBIX aJIbJETUIOB:
THAPUPOBAHUE; KAYECTBEHHBIC PEAaKIMU Ha KApOOHWUJIBHYIO TPYIITY

(peakuus «cepedpsIHOTO 3€pKajaa», B3aHMOJICHCTBUE C TUAPOKCUIOM MEIU

-

/M Eﬁ)rﬁﬁﬁtﬁ‘&ﬁ NIpEEIbHBIN AJIbIETUIOB: OKUCIIEHUE CIIUPTOB, TUApaTaLs

® L=
INEKTPOHHOW NOANMUCHIO
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Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

allCTHJICHA. AIIETOH Kak MMPEACTAaBUTECIIb KETOHOB. OcobenHoctu p€aknuun

OKHCJICHHSA all€TOHa

KapOoHoBbIe KUCTIOTHI. XMMUYECKHE CBOWCTBA MPEISIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTM XHMHYECKHUX CBOHCTB MYypaBBHUHOMN
3.13 kucioThl. [lomydeHue mpenesnbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCIJICHHE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIMPTOB, ajbAETuaA0B. Bricime

IpeaACIbHBIC U HEMTPEACIIBbHBIC Kap6OHOBBI€ KHCJIOTBI

Crnoxsble 3¢upbl 1 kupbl. CrnocoObl MOMYy4eHUS CIOXKHBIX 3(UPOB.
Oo6parumocts peakuuu 3repudukannu. I[Ipumenenne ciaoxHbIX 3GUPOB B
MUIIEBOH 1 map(rOMepHOI MPOMBIIUIEHHOCTH. JKUPBI KaK CIIOKHBIE 2PHUPHI
3.14 TJIMIEPUHA U BBICIIUX KaPOOHOBBIX KHUCIOT. XUMHUYECKUE CBONCTBA KUPOB:
TMJIpUpOBaHue, OKHCIeHHue. [ uponus, win oMbUIEHHE, )KUPOB KaK CIOCo0
IIPOMBIIIJICHHOTO MOJYYeHHs COJIeH BBICIIUX KapOOHOBBIX KUCIOT. MbL1d

KakK COJIM BBICIHINX Kap6OHOBI)IX KHCIIOT

XUMUYECKHE CBOMCTBA TJIIOKO3bl: PEAKLUUU C YYaCTUEM CHUPTOBBIX HU
aJIbJIETMIHOM IpyNIl U MOJIOYHOKHCIIOE OpokeHue. [IpumeHenne IrioKosbl,
e¢ 3HAYeHHUE B JKU3HEAEATEIBHOCTH OpraHusMa. Jlucaxapuubl: caxaposa,
ManbTO3a. BoccTaHaBiMBaromMe M HEBOCCTAHABIIMBAIOIINE IUCAXAPHIIBL.
315 I'mpponus nucaxapunos. [lonmucaxapunel: Kpaxmani, riaukoreH. CtpoeHue
. MaKpOMOJIEKYJI KpaxMaja, INIMKOTeHa U HEUTI0JI03bl. PU3NYEeCKUe CBONCTBA
Kpaxmajla M LEJUII0JIO3bl. XUMHUYECKHE CBOMCTBA KpaxMmaya: TMAPOJIU3,
KaueCTBEHHAsl peakius C HMOAOM. XHMHYECKHUE CBOWMCTBA LIEIIIOIO3BIL:
THJIPOJIN3, MoNydeHue >PHupoB LesToa03bl. [IoHATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN IMIEIK)

AMHHBI. AMHHBI KaK OpraHMYECKHME OCHOBAHUSA: pPEaKkUUH C BOJOM,
KHMCIIOTaMH, pEeaKlius TOpeHUs. AHWINH KaK PeJICTaBUTENIb apOMaTHUYECKUX
3.16 aMUHOB. XMMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJEUCTBUE C KUCIOTAMH,
OpoMHOI BomoH, oxucnenue. IlomyyeHne aMHHOB aJKMUIMPOBAHUEM

aMMHaKa 1 BOCCTAHOBJIICHUEM HUTPOIPOU3BOAHBIX YIJIEBOAOPOAOB

AMUHOKHCIIOTHI M O€lIKH. AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuvecKue
317 coequHeHs. OCHOBHBIE aMHUHOKHCIIOTHI, 00pa3yroniue 0enku. XuMUYeCcKue
CBOMCTBa OENKOB: THUAPOJIM3, JEHATypalus, KaueCTBEHHbIE (IIBETHbIE)

pCaKknuuu Ha Oenku

. Crtpoenue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTH CBONCTB IMOJMMEPOB OT

1Q
l"I,.---- J. IO

nokymeSPAEHA MGy OcroBHie crIoco6E! IIOJIy4€HHUS BBICOKOMOJIEKYJIIPHBIX
o 9NEKTPOHHOW NOANUCHLIO
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COGHHHCHHﬁ: p€akuuu MMOJIMMEPHU3aATUN u TTOJIMKOHACHCAIINH.

Knaccudukamms Bo1okoH

3.19

Nnentudukanus opraHnueckux coequHeHui. Permenue

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaAHNUEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas cBA3b MECXKIY KilaCCaMU OPraHN4YC€CKUX COG,Z[I/IHCHI/Iﬁ

XUMUS U )KA3HDb

4.1

Xumus B MOBCeIHEBHOM xu3HU. [IpaBuna Ge3onacHoi pabOTHI C €IKUMH,

roOprO4YMMU U TOKCUYHBIMU BCUICCTBAMU, CPCIACTBAMU OBITOBOM XHMHUHU

4.2

Xumus ¥ 300poBbe. XUMHA B MEIULIMHE. XUMMS M CEIbCKOE XO3SIMCTBO.
XVMUs B IPOMBIIIIEHHOCTH. XUMHSI X SJHEPIeTHKA: IPUPOAHBIN U ITOIIYTHBIN
HeTAHOW Tra3bl, MX cocTaB M wucnonb3oBanue. CocraB HepTH U €€

nepepadoTka (MPUPOIHBIE UCTOYHUKH YTIIEBOJIOPOIOB)

4.3

XuMus ¥ 3KOJOTusl. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl U ero
nocneactsus. Oxpana ruapocdepsl, TouBbl, aTMocdepsbl, GIopsl U hayHbI
OT XUMHUYECKOTO0 3arpsizHenus. [IpodieMa oTX00B ¥ TOOOYHBIX MPOTYKTOB.

AJH)TepHaTI/IBHBIC HNCTOYHHKHU SHCPIruu

4.4

OOmme mpencTaBIeHUS O TPOMBIIUICHHBIX —CHOCO0aX — IONyYeHHS
XMMHUYECKUX BELIECTB (Ha IpUMEpe NPOM3BOJCTBA aMMHUAaKa, CEpPHOMU
KucaoThl). YépHas u 1BeTHas Metamnyprus. CTeKIOo W CUIMKaTHas
IIPOMBIIITIEHHOCT. [IpoMblieHHass opranuueckas Xxumus. CeIppé Ui

OpFaHH‘IGCKOﬁ MIPOMBIIIJIICHHOCTH

Tunel pacy€THBIX 33184

Pacué€Tel Macchl BemiecTBa Ui 00BEMA Ta30B MO HU3BCCTHOMY

5.1 | xonu4ecTBY BemecTBa, Macce Wik 00BEMY OJIHOTO M3 yIaCTBYIOMIHX B

peaKurH BEUIECTB

52 Pacuéts TermoBoro addexra peakiiuu

5.3 Pacuérel 00BEMHBIX OTHOIIEHUI TA30B MPU XUMHUYECKUX PEAKITUIX

54 Pacuérer maccel (00bEMa, KOTMYECTBA BEIIECTBA) TPOTYKTOB PEAKITNH,
' €CJIM OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 Pacuérer maccoBoii unmm 00bEMHOM JOJTM BBIXOJIA TIPOYKTA PEAKIIUN OT
' TEOPETUUYECKH BO3MOXKHOTO

Pacuérbl maccnl (00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHIH,
o 5.0 | eclli OOHO 13 BEIIECTB AaHO B BYIJI€ PACTBOpA C ONPEAEIEHHON MACCOBOM

OOKY
o K ﬁ{;ﬁ g&gmgl%mam BEIIECTBa
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Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

57 Pacué€Thl ¢ BCIIOIB30BaHNEM OHATHI «MaccoBast A0Jis1», «MOJIIPpHaA

KOHIOCHTpaALusa», «paCTBOPHUMOCTL»

Haxoxzaenue MosiekyisipHON (popMyJbl OpraHU4EeCKOro BEIIeCTBa 10 ero

5.8 IINIOTHOCTHU U MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOJAIIUX B €0 COCTaB, UJIH I10

IIPOJYKTaM CTOPaHUs

4 ™

O LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; non
penakuueit Jlyauna B.B., OGmiecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODA»;
AxrmonepHoe obmectBo «M3aatenbeTBo «IIpocBemieHuey

* Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; mon
penakiueit Jlynuna B.B., O61iecTBo ¢ orpaHiueHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

* Ky3unenosa H.E., JIéskun A.H. 3agauynuk no xumuu. 10 knacc.-M.:Benrana-I"pad, 2019.

* Ky3nenosa H.E., JIéskun A.H. 3agaunuk no xumun. 11 knacc.-M.:Benrana-I"pad, 2019.

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Bonosuk B.b., Kpyrenxkas E.J[. O0Ouias u Heopranndeckast xumusi: Bonpocsl, yrpakHeHus,
3agauu, TecThl. [locobue ans crapmeknaccaukos. —CI16: CMUO Ilpecce, 2023.

Bonosuk B.b., Kpyreuxkas E.J[. Oprannueckas xumus: Bonpocsl, ynpakHeHus, 3a1a4u,
tecThl. [Tocobue nns crapmeknaccHukos. —CI16: CMUO Ilpecce, 2023

Epémun B.B. Xumus: 10—11-e knaccsl: 3agaunuk / B. B. Epemun, A. A. [Ipo3nos, JI. B.
PomamoB. — 2-e uza., crep. — Mocksa: [Ipocsemenue, 2025 — 350, [2] c.: wn. — (MI'Y
— IIKOJIe).
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