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MNOACHUTEJIBHAS 3AIINCKA

Pabovas nmporpamMMa o XMMUM Ha YpOBHE CpeIHEro oo1ero oopasoBanus pazpaborana Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoi
Deneparum», TpeOOBaHUH K pe3ybTaTaM OCBOCHUS (eliepanbHOil 00pa30BaTeIbHON MPOrPaMMbl
cpennero  obmiero  oOpaszoBanus(POIlI  COO), npencraBneHHbix B DemepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTelbHBIX opraHuzauusax Poccuiickoit @enepauuu,
peaIn3yIOLX OCHOBHBIE 00pa30BaTENIbHBIE IPOTPAMMBI, U OCHOBHBIX I0JI0KeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 xmaccoB. HM3yuenue mpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUHUPOBAHHOTO, NPOGUIBLHOTO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JIJIS aJJaNTallK UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HU B COLIMYME, a TAKXKe
JUTS TIPOIOJDKEHHS OOydYeHHsI B OpraHM3alusaX MpodecCHOHAIBFHOrO 00pa3oBaHMs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mnporpaMMe mno XuMHM Ha3HAuUC€HHUE TpeAMETa «XUMHUS» TOJydaeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnojoxenusmu dProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHUKOB. CBHUAETEIHCTBOM TOMY SBJISIOTCS CJEIYIOUINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

e HUHQOPMAIMOHHO-METONYECKas, peaju3alus KOTOpod oOecreyrBaeT IOJyYeHUe
MPEJICTaBICHUS O LIEJsIX, COJIep:KaHuHU, oOmIeil cTpaTteruu OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAs, KOTOpas MpeayCMaTpUBAET OIpeJICIICHNUE:!
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  MOCIEJOBATEIbHOCTH M3y4eHHUs Yy4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHUK; TOJXO0JIOB K
(GbOpMHUPOBAHUIO COAEPKATETHHON OCHOBBI KOHTPOJII U OIICHKH OO0pa30BaTeIbHBIX
JOCTHXKEHUN 0O0ydaromuxcsi B paMKaX MTOTOBOM arTecTaluu B (QoOpMe €JUHOTrO
roCyJJapCTBEHHOT'O K3aMEHa M0 XUMHUH.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/IepKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAENbHBIX MOpoduiei, TpeaycMaTpUBaeT  paclpeleieHue U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro JJisi U3yUYeHHUs
OTJICITBHBIX TEM;

e [peasiaraet NPUMEPHYIO MOCIIE0BATEIbHOCTD U3YUeHHS yUeOHOro MaTepuana ¢ yuéTom
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEKIPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 HWHTEPIpEeTalMioO Ieliell W 3aJady H3ydeHus mpeaMera Ha
yrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPEIHEro
obmiero oOpa3oBaHUs, COJAEPKATEILHON XapaKTePUCTHKH TUTAHUPYEMBIX PE3yIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEAMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENbHBIX JIEHCTBUI OOydalolerocss MO OCBOCHHUIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3UIIMAM B IIPOrpaMMe [0 XUMHH IIPETyCMOTPEHA IPEEMCTBEHHOCTD

¢ 00ydeHueM XMMHUHU Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus. 3a MpeieaMy YCTaHOBICHHOM
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MIpOrpaMMOi TI0 XUMHUH 00513aTeNIbHON (MHBApUAHTHOM) COCTaBIIAIONICH COMEpKaHUsS yueOHOTO
npeaMera «XUMHsD 0CTa€Tcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOM COCTAaBIIAIOLIEH, KOTOpast
JOJIKHA ONPENENSIThCS B COOTBETCTBUU C HAMPABICHHEM KOHKPETHOTO Mpoduiist 00ydeHus.

B cootBerctBuu ¢ koHuentyaibHbiMUA mnojoxeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0a&€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yYeHUS Ha
YPOBHE Cpe/iHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIIEHHOTO U3Y4EHUs HAIIPaBJICH Ha
pean3alnio NPEeeMCTBEHHOCTH C MOCJIEAYIOIIKUM 3TAloM OJy4eHUs] XUMUYECKOro 00pa3oBaHus
B paMKax M3y4Y€HUs CIELMAIBHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX AUCLHUILIMH B By3ax U
OpraHu3aIysaX cpenHero npodeccuoHaabHOro 00pazoBanus. B 3Tol cBs3M M3ydeHHe MpenMera
«XUMUS» OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YIIIyOJICHHE TEOPETUIECKON 1
MPAKTUYECKON MOATOTOBKH OOYYaIOLIUXCs, BHIOPABIIUX ONpeAenEHHbIA nMpoduiib 00ydeHus, B
TOM 4YHCIE C MEPCIEeKTUBOM MOCIEIYIOMIEr0 MOJIYYEHUs] XMMHMYECKOro oOpa3oBaHUS B
opranmu3anusax npodeccuoHansHoro oopasosanus. Hapsay c atuMm, B cBetre TpeboBanuit ®I'OC
COO x mIaHHpyeMBIM pe3yJbTaTaM OCBOCHUS (enepalbHOH 00pa30BaTENbHONW MPOrpaMMbI
cpenHero ooOmiero oOpa3oBaHUS W3y4YEeHHE MpeaMera «XUMHS) OPHEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIIUTAHHUS M COIUAIEHOTO Pa3BUTHS 00yUarOmMXCsi, Ha (OpMUPOBAaHUE Y HUX
OOIIEMHTEIUIEKTYa bHbIX YMEHUHN, YMEHHUI paloHaNn3aui y4eOHOro TpyJaa U 0000IIEHHBIX
CI0COOO0B JEATENBHOCTH, UMEIOLINX MEXINCUUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocraBnsromiuMu  peAMeTa «XUMHS» Ha YPOBHE YriyONEHHOrO HM3Y4YEHHS SIBISIOTCA
yrayonénnbie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckass xumus». [lpu
OTIpe/IeIeHUU TOJXO0J0B K OTOOPY U CTPYKTYPHON OpraHM3allH COAEPKAHHS 3TUX KYpCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs TpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. JTa CHCTeMa 3HAaHUUM MOJydyaeT ONpPENeIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbplmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJEHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YyBEIMYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX u
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACHIMPEHUS U YIUIyOJIEHUS NPEICTaBICHUNH O CTPOECHUU
BEIIIECTBA, XUMHUECKONW CBSA3M M 3aKOHOMEPHOCTSIX MPOTEKaHMs peakifid, pacCMaTpUBaeMbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cuUCTeMbl ~XUMHUYECKHMX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUECKas CBsI3b 00BACHSIETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa3oBaHUM U pa3pyLIEHUH, a TAKXKe C TOUKU
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peaklui TONoIHsIeTCs GOPMUPOBAHUEM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECCaX U BJIEKTPOJIM3€ paciylaBOB UM PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMHM TIpU PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COEMHEHUH yzenseTcs ocoboe BHUMaHUE BOINpocaM 00 3JEKTPOHHBIX 3 ¢eKTax, 0O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEeaKIIhii.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
W3YUYEHUS JIJIS KIIAaCCOB ONpeeéHHOro Mpo¢ s (TITaBHBIM 00pa30M Ha UX CTPYKTYPY B XapaKTep
JIOTIOJTHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIUSHHE CMEKHBIEC TIPEAMETHI.
Taxk, HanpuMep, B coJiep:KaHUU IpeaMeTa Il KIIacCOB XUMUKO-(U3HUECKOT0 Mpoduiist 60b110e
3HaYeHue OyAyT HMMETh 3JIeMEHTHl ydeOHoro marepuana mo obmeil xumuu. Ilpu uzyuyenun
npeaMeTa B JaHHOM cllydae akIeHT OyJlleT clenaH Ha OOUTHOCTh METOAO0B MO3HaHUs, OOUTHOCTh
3aKOHOB U TEOPHUIl B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs TeOpHsl (MOJIEKYJISIpHAsl TEOPUS B
¢u3nKe), 3aKOHBI COXPAHEHMsI MacChl W SHEPruu, 3aKOHbI TEPMOJAMHAMUKH, 3JIEKTPOJIH3a,
IIPEJICTaBIEHUS O CTPOCHUH BELIECTB U JPYrOE.



B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-ONOIOrH4ecKOro npoduis
OonbpIMid yACTBHBI Bec OyaeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciaydae mpeocTaBisieTcs
BO3MOXHOCTb J1JIs1 60siee 0OCTOATENILHOTO PACCMOTPEHHSI XUMUUECKOW OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOIST, K IpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMMHU/IbI, OCNKH, YIIeBObl, HYKJIIEMHOBbIE KUCIOTHI M Apyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELLECTB
CJIy>KaT OCHOBOM JUI M3y4€HUs CYILHOCTHU MPOLEeCCOB (POTOCUHTE3a, IbIXaHHsl, TUILEBAPEHUSI.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IPAKTHYECKOTO NPUMEHEHNS Hay4YHbIX 3HAaHUM U3y4eHUe IIpeaIMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C y4eOHBIMU
peaMeTaMy, BXOSIIMMU B COCTaB IIPEMETHBIX obsacTel « EcTecTBeHHO-HayUYHbIE IPEIMETHIY,
«Matemaruka u nuHpopMaTuka» 1 «PycCKuil sI3bIK U INTEPATYpay.

[Tpyu m3yueHun yueOGHOro mnpenmera «XUMUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM YypOBHE), 3amauei
IEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAyKM XHMHUHM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITEIbHOCTH YEeJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. Pemienue 3Toil 3ajaun Ha yriyOJ€éHHOM ypOBHE M3Y4YeHHUs
IIpeAMETa MPEAIIONIAraeT pean3aluio TaKuX LeleH, KaK:

e (QopmupoBaHuE NPEACTABICHUIN: O MaTEpUAIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HaYK U €€
BeJyllell posin B 00EClEeUeHUH YCTOMUMBOIO Pa3BUTHS UYEJIOBEUECTBA: B PELLICHUU
npo0eM 3KOJIOTMYECKOM, SHepreTM4eckoil M NUILEeBOH 0e30MacHOCTH, B Pa3BUTHUHU
MEAMIIMHBI, CO3/IaHUU HOBBIX MaTEpHUajIOB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECIIEUEHU U
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KyJbTYpbl YEJIOBEKa, a TAKXK€ SKOJIOIMYECKM OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeaE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOH COCTaBJIAIOIICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MUpa: (yHJAMEHTAIBHBIX TOHATUIN, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX NPEJCTABICHUN O CTPOSHUM BEIECTBAa HA Pa3HBIX YPOBHSIX —
aTOMHOM, HWOHHO-MOJIEKYJIIDHOM, HAaIMOJIEKYJSIPHOM, O TEPMOAUHAMMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKHX PEaKIHM, 0 XUMHYECKOM
pPaBHOBECHHM, pacTBOpax M AMUCIEPCHBIX cHcTeMaX, 00 OOIIMX Hay4HbIX MPHHIUIAX
XUMHUYECKOT0 TPOU3BO/JICTBA;

e (QopmupoBaHue y O0OyYarOmIMXCS OCO3HAHHOTO IIOHMMaHHSA BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX HIEH U mpobiiem
COBPEMEHHOM XWMHUH, A OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHM, HMMEIOLIUX
€CTeCTBEHHO-HAYUYHYIO MPHPOJY; TPaAaMOTHOTO peIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHMS, AaHAJIW3a W OLEHKUM C IMO3UIHA SKOJOTMYECKOU
0€30MaCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATENLHOCTH YEIOBEKa,
CBSI3aHHOM ¢ XUMHUYECKHM MPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TepepabOTKON BEIIECTB;

e yriuyOJeHHe MpeACTaBICHUM O HayuyHbIX MeTOoJaX IMO3HaHMS, HEOOXOAMMBIX JUIs
nproOpeTeHus] YMEHHI OpUEeHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XMMUYECKHX
SBJIEHUH, IMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKOM NEATEIHHOCTH U IOBCETHEBHOM
YKU3HU.

B nnane peanu3anuu nepBooyepeHbIX BOCIUTATENBHBIX U Pa3BUBAIOIIMX (DYHKIMH 1IETOCTHON
CHCTEMBI cpe/iHero oOmiero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa « XUMUs» Ha YriryOiaEHHOM
YPOBHE 0COOYI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKKE LENIU U 33a]1a4H, KaK:

e BOCNHTaHHE YOEKIEHHOCTH B II03HABAEMOCTH SBJICHUN MPUPOJIBI, YBAKCHHUS K
npoleccy TBOpYECTBA B 0OOJACTH TEOPETUYECKMX M TNPHUKIATHBIX HMCCIEJOBAHUN B



XUMHH, (POPMHUPOBAHHE MUPOBO33PCHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUCCKHIX IICHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAIbHBIX W  TBOPYECKHUX
CHOCOOHOCTEH 00ydarommxcsi, (OPMHPOBAHNUE Yy HUX CO3HATEIHHOTO OTHOLICHHS K
caMo0OOpa3oBaHUI0O W HEMPEpPHIBHOMY O0O0pa30BaHUIO KaK YCIOBUIO YCIEITHOU
npoeCCUOHATHPHON M OOLIECTBEHHOW ESTEeIhHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOIO MPHUPOAOINOIL30BAHUS, PAa3BUTHE
JKOJIOTUYECKON  KYJbTYpbl,  NPUOOpPETEHHWE  OMbITa  OOLIECTBEHHO-IIOJIC3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO1mee 4YMCIIO YacoB, MPEIYCMOTPEHHBIX Ui HM3YYCHUS XUMHHU Ha YIIyOJICGHHOM YpPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer M 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHple BO3MOXKHOCTH atoma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunsl ruGpuau3anuy aTOMHBIX opOuTanel yriaepona. MexaHu3mbl 0Opa30oBaHUsl KOBaJIEHTHOM
cBs13U (OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN ). THITBI IEpeKpBIBaHMS AaTOMHBIX OpOHTaJIei, G- 1 T-
cBsa3u. OpuHapHas, JBoWHAas W TpoilHas cBa3b. CrocoObl pa3pblBa CBA3eH B MOJIEKYJIax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panuKaie, Hykieoduse u snexTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbymiiepoBa U coBpeMEHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHBIE (DOpMYJIBI pPa3IMYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, cKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTpOHHBbIE 3(P(EKTbl B MOJIEKyIax OpPraHUYECKHX COECIUHEHUI
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienue o kinaccupuKauy opraHuueckux BemecTs. [IoHsaTre o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCKHX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENBHBIX NPEICTABUTENEH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OkuciaurenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPTaHUYECKON XUMHUH.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 1O MPEBPAILIECHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuW (IUIaBiIeHHE, OOyIIMBaHHME U  TOpPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyiia, HOMEHKIATypa U H30MEpHUs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP -THOPHAM3AIMS aTOMHBIX
opburaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKAaHOB: peaKLUU 3aMelIeHMs], N30MEepHU3aliH, JerUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUUi
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoMyyeHHs 1 MPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mas GopmMyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKIJIONPOINAH, NMKJIOOyTaH) M OOBIYHBIX (LIMKIJIONEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMonoruueckuii psj ankeHoB, o0mias popmysia, HOMEHKIATypa. DJIEeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKyJ AalKeHOB, Sp’-TMOpPHAM3AIMsA aTOMHBIX oOpOuTaneii
yriaepojaa, 6- U n-cBa3u. CTPyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: PEAKUUU IPUCOCAUHCHMS, 3aMEIICHHS B O~
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsi3b. CIIOCOOBI NOTYYEHUS U IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccudpukamuss — ankagueHoB  (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH NIEKTPOHHOI'O CTPOEHUS U XUMHUECKUX CBOMCTB CONPSAXKEHHBIX
mueHoB, 1,2- u 1,4-nmpucoenunenue. [lommmepusainus conpspKEHHBIX aueHOB. CrocoObl
IIOJIyYEHUS U IPUMEHEHHUE AJIKaJUCHOB.



Ankunbl. ['OMOIOTHYeCKUi psAll alKHHOB, o0mas ¢opMmysa, HOMEHKIATypa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKHUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MPUCOCIUHECHHUS], TMMEPU3ALMN U TPUMEPHU3aluU, OKuciaeHuss. KucioTHpie CBOMCTBA aJKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakIi Ha TPOilHYI0 CBs3b. CrocoObl
MOJIyYEHUSI U IPUMEHEHUE AIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psia apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI OeH307Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30j7a W €ro roMoJOroB: PEaKiuu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH3oa. [IpeacraBineHne 06 OpUeHTHPYIOIIEM AeHCTBUM 3aMECTUTENEH B
OCH30JIBHOM KOJIbIIE Ha MpPUMEpPE AIKHIBHBIX PaJUKANOB, KapOOKCHIBHOW, THIPOKCHIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Tonmumepusanus cruposa. CrnocoObl MoTy4eHNs U IPUMEHEHUE apOMaTUYECKUX YTIIEBOI0POIOB.

[Tpuponnsiii ra3. IlomyTtabie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroilb U TPOAYKTHl ero mepepadorku. CrocoObl mepepadoTKW He(PTH: TEepPEeroHKa, KPEeKWHT
(TepMHUYECKH, KaTaTUTUYECKHil), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYMIy, LHMAHOTPYMIy, aMmuHOrpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wiénoud. BzaumonelicTtBue
JUTAJIOT€HAIKAHOB C MarHueM M LMHKOM. [IOHsTHE O MeTamoOpraHM4YecKUX COEIUHEHMSX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHUYECKUX BELIECTB.

DOKCIEepUMEHTAIbHBIE METOJbl H3YyYEHUsS BEHIECTB M HMX TNPEBPAIICHUA: HU3YUCHHUE
(bu3HYECKUX CBOMCTB yIIIeBOAOPOIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIIUi YTIIEeBOAOPOIOB
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJIbI, pacTBOpa IepMaHraHara
KaJusi, B3aUMO/JICHCTBUE alleTUIICHa C aMMHUaYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe yIiepoJila W BOAOPOJa B OPraHMYECKHX BELIECTBAaX, IMOJyY€HUE JTHIEHA U
M3Y4YEHHE €ro CBOMCTB, O3HaKomiieHHWe c koJutekiusamu «Hedte» u «Yromp», ¢ obOpasnamu
IJIaCTMAcC, KAay4yKOB M  PE3UHBbl, MOJEIMPOBAHHE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenpHble OAHOATOMHBIE CcHHUPTHL. CTpoeHHE MOJEeKyl (Ha MpUMepe MeTaHola |
staHosa). ['oMmonorudeckuii psis, odmas Gopmyia, n30Mepus, HOMEHKJIATypa U KJIacCU(UKAITHSI.
®u3nyueckue CBOWCTBA MPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKI[MH 3aMellleHus, IeTHIpaTallui, OKHCIIEHUS,
B3aUMO/ICCTBUE C OPraHUYECKUMHU U HEOPTaHUUECKUMU KuclioTamu. KauecTBeHHas peakuus Ha
OJIHOaTOMHBIE cnupThl. JlelicTBHe 3TaHONA M METaHOJa Ha OpraHu3M uejoBeka. CrocoObl
MOJIyYEHUS! U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcoOEHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoroaromMHble CIHUPTHl — JTUJICHTIUKONb M TiulepuH. dusnueckue M XUMHYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOTOaTOMHbIe cHUpThL. [IpeacraBienue o MexaHu3Me
peakiuii Hykieo(puIpbHOro 3amerenus. JleiicTBue Ha opranu3M yenoBeka. CrocoObl MoydeHus
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHEe MOJEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI B OCH30JIBHOTO SIpA.
®dusnueckue cpoiictBa peHosma. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIE
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peakuuu Ha ¢eHon. ToxcnuHOCTh ¢eHoma. CrnocoObl MOMyYeHHs] W TMPUMEHEHHE ¢eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHJbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHMIIBHON rpynmbl. ['oMoJOruyeckue psapl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepuss U HOMeHkiaTypa. dusuueckue CBOWCTBAa adbJAECTUIOB M KETOHOB. XHUMHUYECKUE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruJIoB,
KaueCTBEHHbIE peakluHu Ha anpieruapl. CrnocoObl MOMyuyeHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYII
KapOOHOBBIX KHUCIOT. M3omepust u HoMeHKJIaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
peiebHBIX KAPOOHOBBIX KUCIOT. BogopoHbIe CBSI3U MEXKIY MOJIEKyJIaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAKIHs STepU(UKAINK, PEAKIUU C Y9aCTHEM
YTIEBOAOPOAHOTO paaukana. OcOOEHHOCTH CBOWCTB MypaBbHHOW KHUCHOTHL. [loHsTHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble ¢upsl. ['omonoruueckuit psa, obmas Gopmyna, uzoMepuss ¥ HOMEHKJIATypa.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
me’a049Hoi cpee. OCOOEHHOCTH CBOWCTB JKUPOB, COAEPIKAIIMX OCTATKH HEMPEAeIbHBIX JKUPHBIX
KucToT. JKuphl B mpupoe.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmass xapakTepucThUka yriaeBoaoB. Kiaccudukanus yriaeBogaoB (MOHO-, AW- U
noyMcaxapuasl). MoHocaxapuabl: TIOKO3a, (pyKTO3a, TajllakTo3a, pubo3a, Ie30KCHpubo3a.
@uznyeckue CBOMCTBA U HAXOKAEHUE B Mpupoae. PoTocuHTe3. XMMHUYECKHE CBOMCTBA IITFOKO3bI:
pPEeaKLnu ¢ y4acTHEM CIIUPTOBBIX U aJIbJIETHIHOM TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
ITpuMeHeHne TIIIOKO3Bl, €€ 3HAaYEHHE B KU3HEAEATEIILHOCTH Opraiusma. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuibl. ['naponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxman, TIIHKOTEH U
nemnono3a. CTpoeHne MaKpOMOJIEKYJl KpaxMmana, TJIMKOIeHa WU IejuTtono3bl. dusznueckue
CBOICTBa Kpaxmalia U IeJUTF0JIO3bl. XMMHUYECKHEe CBOMCTBA Kpaxmama: TUIAPOJIH3, KaueCTBEHHAs
peakiusi ¢ HMOAOM. XHMHYECKHE CBOWCTBA LEJUIIOJIO3bI: TUAPOJIN3, IMOJIy4eHHe H(PUpoB
1euTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKCcrepuMEHTaJIbHBIE METOJbl M3yUEHUS BELIECTB W MX IpPEeBpallleHUui: pacTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHHUE 3TUIIOBOTO CIIUPTa
B aJIbJIETHU]] Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHHE STHIIOBOTO CIHPTa JUXPOMATOM
Kaus (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPUAIOB), KAYECTBEHHBIE PEAKIIMU Ha aJIbJIETHIBI (C
ruapokcuaoM auammuHcepeOpa(l) u  rugpokcumom  wmenu(ll)), peakuus riuMnepuHa  c
runpokcugoM menu(Il), xummuueckue cBONCTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJIeHCTBHE
pacTBopa TaroK03bl ¢ THapokcuaoMm meau(ll), B3ammonmelicTBre Kpaxmaia ¢ HOJIOM, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaMm «CrupThl U GeHomnbl», «KapOoHoBbIe KUCTOTHI. CIOXKHBIE
3(upbI».

A3oTcoaep:kanye opraHuyecKne CoeANHEeHusl.

AMUHBI — OpraHuMYeckue Tpou3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
amudarruyecKkue U apoMaTHUECKUE; MePBUYHBIC, BTOPUUHBIC U TpeTHuHbIe. CTpOCHUE MOJIEKYII,
obmas ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3NYECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
amudaTuuecKuX aMUHOB: OCHOBHBIC CBOWCTBA, aIKHMJIMPOBAHWE, B3aHMMOJCHCTBHE TEPBHYHBIX
aMUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.
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AHWINH — IpeACTaBUTEb aMUHOB apoMaThudeckoro psana. Ctpoenue anwinHa. B3anmuoe
BIUSHUE TPYII aTOMOB B MoJieKyJe aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIHMHA.
KauectBennsle peakuuu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe anupaTHYeCKUX
amuHOB. [loydyeHre aHWIMHA U3 HUTPOOCH3071a.

AmuHokuciotel. Homenknatypa u uzomepus. OTenbHbIe IPEeICTaBUTENN 0-aMUHOKHUCIIOT!
TJIMUYH, alaHuH. QU3NYECKHE CBOMCTBA aMUHOKHUCIIOT. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COAMHEHUHN, peaKlts MOJIMKOHECHCAluK, 00pa30BaHKe MENTUAHON
cBs3u. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIU3 TIENTUIOB.

benku kak npupoansie noaumepsl. [lepBuyHas, BropudHas U TpETUYHAS CTPYKTYypa OENKOB.
XUMUYECKUE CBOWCTBA OCIKOB: THAPOIIN3, ACHATYpaIlUs, KAYeCTBCHHBIE PEaKIIMK Ha OCTIKU.

DKCHepUMEHTAIbHBIE METOJAbl M3YYEHMs BEIECTB U HMX IMPEBpALICHUIl: pacTBOpEHHUE
OenKOB B BOJIE, IGHATypalusl OCITKOB MPU HArpeBaHWH, I[BETHBIC PEAKIMHU Ha OCNKH, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7ad M0 TeMaM <«A30TcojepiKallie OpPraHUYecKUe COEIUHEHUS» U
«Pacno3HaBaHuE OPraHUYECKUX COCTUHEHUID.

BbicokomosieKyIsipHbIE COeTUHEHHUSI.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEPHU3AIUH, CPeIHss MOJeKysipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIUS U TIOTUKOHICHCAITUS.

[Tonumepnbie MaTepuansl. [lnacTMaccs (MOMUATUIICH, TOTUIPOIHIICH, TOJIMBUHUIXIOPU,
MOJIUCTUPOJI, TTOJIMMETHIIMETAKPUIIAT, TIOJTUKAPOOHATHI, TOTUAITHIICHTepedTaNaT). Y THIU3aus U
nepepaboTKa MIacTuKa.

DnacToMephl:  HaTypalbHBI  KaydyK, CHUHTETHYECKHE Kaydyku (OyTaJInMeHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHBIE (XJIOTIOK, IMIEPCTh, MIENTK), UICKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tonmumeps! cienuanbHOTO Ha3HaueHus (TeI0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OuopasiaraeMbie TOTUMEPHI).

DKCIepUMEHTaIbHbIE METOABl M3YUCHUS! BEIIECTB M WX IMPEBpAIEHUN: 03HAKOMIICHUE C
oOpa3liaMu TPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIacCTMacC, KayudyyKOB, pelIeHUe
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacmo3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnble 3agadu.

Haxosxnenue monekynsspHOil popMyIIbl OPraHUYeCKOr0 COSTMHEHHS TT0 MaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISAPHOU (OPMYIbI OPraHHUYECKOTO
CoeTMHEHMS 110 Macce (00BEMY) TTPOTYKTOB CTOpaHUsl, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAaHOBIEHHE CTPYKTYpHOU (opmyIibl
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOWCTB HWJIM CIOCOOOB TMOJYYEHUS,
onpeJieJIeHUe AOJIU BbIX0Ja IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexxXnpeaMeTHbIX CBA3€H MpU M3YYEHUH opranuyeckoid xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W
MOHSATUMN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEeHHO-HAyYHbIC TOHSTHS: SBJICHHE, HAy4HbIH (akT, TUmoTe3a, Teopus,
3aKOH, aHaIM3, CHUHTE3, KIaccHUUKalus, HAOMOJEeHUE, M3MEPEHHE, DKCIEPUMEHT, MOJIElb,
MOJIeJTUPOBaHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, JHEPreTUYECKHI
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BEIecTBa, (PU3UYECKUE BEIMYUHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTb, SHEPTHsI, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTabOIN3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHHE, (OTOCHHTE3, IbIXaHHUE, OCIKH,
YTJIEBO/IbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.
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['eorpadusi: mose3Hble UCKOMAeMble, TOTLIUBO.
TexHOoNMorus: MUILEBbIE MPOAYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHHUs, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYeCKUi aneMeHT. M3otonsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTMYECKHMEe YPOBHM M IOAYPOBHU. ATOMHBIE
opourtanmu. Kiaccudukarusi XMMUYECKHX 3JEMEHTOB (s-, pP-, d-, f-ajnementsi). PactipencneHue
JJIEKTPOHOB II0 AaTOMHBIM OpPOUTANAM. OJEKTPOHHBIE KOH(QUIypalMM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIC
KOH(UTypaly HOHOB. DIEKTPOOTPULATEILHOCTb.

Ilepnonnueckuit 3akoH u llepuogudeckas cucrema XMMHYECKUX dieMeHToB [J[.M.
MenneneeBa. CBsA3b NEpUOANYECKOr0o 3akoHa M [lepuonmyeckold CUCTEMBI XMMHMUYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsS CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3syeMbIX HMH IPOCTBIX M CJIOXHBIX BEIIECTB IO Ipyniam U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas cBsi3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON CBSI3U: OOMEHHBIN M JOHOPHO-aKIEITOPHBIA. DHEPTUs U
JUIMHA CcBA3M. [losApHOCTB, HANpPaBIECHHOCTh M HACHILIAEMOCTb KOBAJIEHTHOW CBsA3HU. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJlEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHusX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTraHAbl. 3HAYeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJSPHOIO CTPOEHMS. THIBI KPUCTAITIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpencraBnenue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPACTBOPOB: MaccoBas [0Jis BELIECTBa B
pacTBope, MoJisipHas ~ KOHLIEHTpauus. HacblllleHHBIE 1 HEHACBIIEHHBIE  PacTBOPBHI,
pacTBopuMoOcTh. Kpucramnoruaparst.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJIENIBbHBIX NPEJCTABUTEIEH HEOPraHUIECKNUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakivii B HEOPraHMUECKOM U OpraHu4ecKoil XuMHuH. 3aKOH
COXpAHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHWS W MPEBPALICHUS SHEPIUU IMPU XUMHUYECKHUX
peakuuax. Temnosbie 3 (HEKThl XUMUYECKHX peakuuil. TepMOXUMHUECKUE YPaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
Y TeTepOoreHHble peakuu. Katanus u karanmu3aTopsl.

OO6patumbie 1 HEOOpATUMBIE pEeaKITNU. XUMHYECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHsl. DakTOphl, BIUAIOLIME HA IOJOKEHUE XMMHUYECKOTO PABHOBECHSA: TEMIIEpATypa,
JIaBJICHUE U KOHIICHTPALMH BEILECTB, y4acTBYOIHUX B peakuu. [Tpuanun Jle [larense.

OnexTponutnyeckass aucconuanus. CuibHble H - cinalble  37eKTpoauThl. CTeneHb
nucconmranuu. Cpena BOIHBIX PacTBOPOB: KUCJIOTHAsl, HEWTpasbHas, IIeI0YHas. BomopoaHsbiit
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMeHa.

OKHCIUTENIBHO-BOCCTAHOBUTENbHEIE peakuuu. CreneHb OKucineHus. OKUCIUTENb H
BOCCTaHOBUTENb. [Ipomecchl OKHCIIEHHST M BOCCTAHOBJICHUS. BaKHEWIIME OKUCIUTENIH U
BOCCTaHOBUTENIN. MeTO/] 3JIEKTPOHHOT0 OajlaHCca. DJIEKTPOIN3 PaCTBOPOB U PacIlJIaBOB BEIIECTB.
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OKCIIEpUMEHTAIbHbIE METOABl M3YYEHHMS BEIIECTB W HUX IPEBPAIICHUI: pa3lIoKEHUE
IEpPOKCHJA BOJOpOJAa B MPUCYTCTBUU KaTaJIU3aTOPa, MOJEIHM KPUCTAIMYECKHUX PpEIHIETOK,
IPOBEJCHUE pEeakuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
MH/INKAaTOPOB, U3YYCHUE BIMSHUS PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumus.

[Tonoxenne HemeramioB B Ilepmoanueckoil cucreme xumuyeckux siemeHtos [[.1.
MengeneeBa W OCOOCHHOCTH CTPOCHHS HUX aroMmoB. (DusnyuecKkue CBONCTBA HEMETAJUIOB.
AmoTponusi HeMeTaJuIoB (Ha puMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bonopoa. Ilonyyenue, ¢pusnueckne u XMMHYECKHE CBOMCTBA: PeakUUU C METAIAMU U
HEMETaJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIUIMBHBIE 371EMEHTHI.

['anorensl. HaxoxaeHne B mpupoje, CrocoObl MOMy4YeHus, GU3NIECKUe M XUMHUYECKUE
cBoiicTBa. ['amoreHoBoopoAbl. BakHellne KHUCIOPOACOIEpKAIIUE COCAUHEHHUS TaOT€HOB.
JlaboparopHble U IPOMBIIIJICHHBIE CITOCOOBI TOIYUYEHHS rajloreHoB. [IprMeHeHre rajioreHoB 1 ux
COEIMHEHUI.

Kucnopon, o3oH. JlabopaTopHble W TPOMBIIIJICHHBIE CHOCOOBI MOMYYEHHS KHCIOPO/A.
®u3nuecKue 1 XMMUYECKHUE CBOMCTBA U PUMEHEHHE KUCI0POo1a U 030HA. OKCHJIBI M TEPOKCUIBL.

Cepa. Haxoxnenwe B NpUPOJE, CIIOCOOBI IMOJNYYCHUS, (U3MUSCKUEC W XHUMHUYECKUE
coiictBa. CepoBogopon, cynbdunsl. Oxeun cepoi(IV), oxcun cepoi(VI). CepHucras u cepHas
KHCTIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEeIMHEHUI.

Azor. Haxoxxnenwe B Tpupojae, CIOCOOBI TONyYeHHUs, (pU3MUECKHe W XHMHUYECKHE
cBOMCTBAa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTasi M a30THasg KUCJIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a30oTa M ero coeAMHEHUil. A30THBIC
ynoOpeHusl.

®dochop. Haxoxnenne B mpupoje, CocoObl MONydeHHs, (U3UUECKHEe U XUMHUYECKHE
cBoiictBa. Pocouas u pochun. Oxcuasl hocdopa, pochopHas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHbie y100peHUs.

VYrnepon, HaxoxaeHHe B Tpupofe. AumorpornHble Moaudukanuu. dusmueckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepoaa(ll), okeun
yraepoaa(IV), yronpHas kucnota u €€ coau. AKTUBUPOBAHHBIN yroib, aacopouus. DynnepeHsl,
rpadeH, yriepoaHsle HAaHOTpYyOKu. [IprMeHeHre NPoCThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOJOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdyuyeHus, (pusnueckue M XUMHUYECKHe
cBoiictBa. Okcun kpemausi(IV), kpeMHUEBas KHCIIOTa, CUIMKATHL. [I[puMeHeHue KpeMHHUS U €Tro
coennHeHU. CTEKII0, €ro MOJy4YEeHHE, BUJIBI CTEKIIA.

[Tonoxenue metamioB B [leproanueckoil cucTeMe XUMHUECKUX J1eMeHTOB. OcOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04eK aTOMOB MeTajioB. O01ue Gpu3ndeckue CBONCTBAa METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DIEKTPOXUMUYCCKUN Psi/T HAMIPSDKEHUH MeTauioB. O01mme crocoObl MOTyYeHHs] METAJIJIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPIHUs, dIEKTpoMeTaITyprusi. [IoHsiTHE 0O KOPPO3UK METAJUIOB.
CniocoOblI 3aIIUTI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB [A-rpynmel [lepuogndeckoit cHCTeMbl XUMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monyuenue, pu3ndeckue M XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapakrtepuctrka MetaioB I[A-rpynmer [lepuogudeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB. Maruuii ¥ KajblMi: OJdy4YeHue, pu3nueckre u XMMUYeCKUe CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.
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AmoMUHUH: TIONy4YeHue, (PU3NYeCKUe W XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHUU. AMGOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSI.

OOmass xapakTepucTuka MeTauioB nobouHblx noarpynm (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKUX JIEMEHTOB.

du3nuecKkue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHUu. OKCUIIBI U TUIPOKCHIbI
xpoma(Il), xpoma(lll) u xpoma(VI). XpoMarbl U IUXpPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
ITonmyyenue u npuMEHEHUE Xpoma.

®u3nueckue MW XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJMHEHUW. Baxuenmme
coenunenus: Mmapranua(ll), mapranua(IV), mapranna(VI) u mapranua(VIID). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®dusnuecKue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHu. OKCHIbI, THAPOKCUIIBI U
conu xene3a(ll) u xxeneza(Ill). [lonmyuenue u npuMeHeHHE kKele3a U ero CIUIaBOB.

DuU3nYeCcKne U XMMUYECKUE CBOMCTBA MENIU U €€ coeMHeHui. [lonydenne nu npumMeHeHne
MeIU U €€ COCTMHEHUM.

[{uak: monydeHue, GU3NIECKUE U XUMUIECKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

DKCIepUMEHTAIbHBIE METObI M3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: H3yYeHHE 00pa3I0B
HEMETAJUIOB, TOpeHue cepul, docdopa, xKeneza, MarHus B KUCIOPOAE, U3YUCHHUE KOJIJICKIUU
«Mertanel ¥ CIUIaBbD), B3AMMOACHCTBUE HIETOUYHBIX U IIEJIOYHO3EMEIBHBIX METAIJIOB C BOAOU
(BO3MOYHO HCITOJIb30BaHKE BUIEOMATEPHUATIOB), B3aUMO/ICHCTBUE IIMHKA U YKeJle3a C PaCTBOPaMHU
KHUCJIOT M LIEJI0YEH, KaUeCTBEHHbIC PEAKIIUM HA HEOPraHWYECKUE aHUOHBI, KATUOH BOAOpPOAA U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB AIFOMUHUSA U IIMHKA C paCTBOPaMH KHUCIIOT U
HIeJI0YEH, pellIeHrne SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «[ ajorenb», «Cepa 1 €€ COeTUHEHUS,
«A30T u gochop U UxX coenuHEeHUs», «MeTaibl TJIaBHBIX MOATPYN», «MeTalasl TOOOUHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYMBOTO Pa3BUTHS desoBedecTBa. [oHATHE O HAyUHBIX
METO/aX MO3HAHUS U METOAOJIOTUH HAYYHOTO HcclieoBaHus. HayuHble MPUHIUITBI OpraHU3alun
XUMHUYECKOTO TTPOU3BOACTBA. [IpOMBINIUIEHHBIE CITOCOOBI MOYYEHUSI BAXKHEHIINX BEHIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHCIOTHI, MeTaHoma). [IpomblluieHHbIE CIOCOOBI
MOJYYEHUS METAUIOB M CIUIaBOB. XHWMHYECKOE 3arpsA3HEHHE OKpYKalolIed Cpeapl W €ro
nocneAcTBusl. Poib XuMuu B 00ecrieueHUN SJHEPTeTUIECKON OE30MacHOCTH.

Xumus W 310poBbe 4yesnoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia MCmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIUIUHBI.

XWUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBIe 100aBKu. Poins Xxumun B oOecrieueHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumms. [IpaBmiia Ge3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMUH B MOBCEHEBHOMN YKH3HHU.

XuMHS B CTPOUTETHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTepHAITbI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHuYecKrue 1 MUHEPAIbHbBIE YIOOPESHHUS.

CoBpeMEeHHbIE KOHCTPYKIITMOHHBIE MaTepHalIbl, KPACKH, CTEKIJIO, KepaMHuKa. MaTtepuansl 1J1st
ANeKTpoHUKU. HaHOTeXHOMOr UK.

Pacuérnrle 3agayn.

Pacuérel: Macchl BemecTBa M 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
wii 00bEMY OJIHOTO W3 YYaCTBYIOIIMX B pEaKlMU BeIIecTB, Macchl (00bEMa, KOIMYECTBa
BEIIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peaklMu, €clid OJHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
OIPENENEHHOM MAacCOBOM JOJIEH pPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJISIPHOM
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KOHIEHTPAllUM BEILECTBA B PAacCTBOPE, IOJIM BBIXOAA NPOAYKTA PEAKUUH OT TEOPETUYECCKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MPH U3yUeHHH OOLIeH U HEOPraHWYECKOH XUMHH B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHI,
TaK YU MOHATHUN, IPUHATHIX B OTACIIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01e ecTeCTBEHHO-HAayuyHble IMOHATHUSA: SIBJICHHME, HAy4HbIM (akT, rumoresa, TEOpHus,
3aKOH, AaHaJIM3, CHHTE3, KJIacCU(UKAIUsA, I[EePUOJUYHOCTb, HAOMIOJCHHUE, U3MEpPEHHE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®dusuka: marepus, MUKPOMHUDP, MAaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH, HEHUTPOH, HOH,
U30TOIbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YpOBEHb, BEILECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, UICAIbHBIN Ta3, GU3NIECKUE BEIMIUHBI, €IMHUIIBI H3MEPECHHUS,
CKOPOCTb, JHEPIHUs, Macca.

buonorus: xieTka, oOpraHm3M, OJKocucTeMa, Ouocdepa, MeTaboIn3M, MaKpo- U
MHUKpPORJIEMEHTBI, O€JIKU, >KUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHUCIOTbI, ()EPMEHTHI, TOPMOHBI,
KpyTrOBOPOT BEILECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, IOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonmorus: XUMHUYECKasi IPOMBIIUIEHHOCTb, METAJLUIyPrus, CTPOUTEIIBHBIE MaTEPHUAIIbI,
CEJIbCKOXO35MCTBEHHOE IMPOMU3BOJCTBO, IHUINEBas IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€PUAJIOB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATHI

B cooTtBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHUYHOCTHBIX
pE3yJIbTATOB OCBOCHHUS MPEeIMETa « XUMUSD Ha YPOBHE CpPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIICAYIOUINE  COCTAaBIIAIONIME: OCO3HAHHUE OOYYAIOUIMMHCS  POCCHHMCKON  Tpa)KIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSl NPUHATBIMU B OOLIECTBE NpPaBUIAMU W HOPMAaMM IIOBEICHUS; HaJINYHE
IIPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUThH IEJIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JlugHOCTHBIEC pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OIbITA MO3HABATEIbHON U MPAKTHUECKON JEATEIILHOCTH 00YYaIOLIMXCs B MPOLIECCE pealn3aluu
00pa3oBaTenbHON AESTEIHHOCTH.

JIMuHOCTHBIE PE3yJIbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIEHOCTH OOYYaIOIIMXCS B MPOLIECCE pealn3aluiu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTU!

1) rpa:k1aHCKOro BOCHUTAHUS:

0CO3HaHMsI O0YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUs K
3aKOHY U TPaBOTIOPAIKY;

IPEICTaBICHUS O COLHUAIBHBIX HOpPMax M IMpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘I€6HBIX W ITO3HABATCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY M apIyMEHTBI IPYTUX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH I€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

OEHHOCTHOI'O OTHOMICHHA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECCTBCHHOM
XUMHUU;

YBaXCHUA K IMPOLECCY TBOPUCCTBA B o0Jactu TCOpPHUHN U MPAKTHYCCKOI'O IMPUITOKCHUA
XMUMHH, OCO3HAHMsI TOTO, YTO J@HHBbIE HAyKH €CThb pPe3yJibTaT JIMTENbHBIX HaOIIOECHUH,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX H IIPAKTUKOB;

UHTEpeca M TII03HABAaTENbHBIX MOTHMBOB B IIOJYyYEHHM M TIOCIEIYIOLIEM aHalu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKHMH SIBJICHUSAMH, U IPUHUMATh
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HA MOPAJIBHO-HPAaBCTBEHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJECHHE M IIOCTYNKH CBOMX TOBAapuUIIEHd C MO3UIMN
HPABCTBCHHLIX WU ITPAaBOBBIX HOPM U C y‘IéTOM OCO3HaHUuA HOCJ'IG)ICTBI/II\/’I IMOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIlieHusi C BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
J)KU3HU, B TPYJOBOM JIEATEIIBHOCTH;

NOHUMaHMs LEHHOCTH TPaBWI HWHAWBUAYAJIbHOTO WU KOJUIEKTUBHOIO 0€30I1aCHOTO
MOBCACHH B CUTYyaAllUAX, YTPOKAIOIINX 310POBbIO U JKU3HU JIIO,[[GIZ;

OCO3HAHMsI IMOCIEACTBUI M HEMpPUATHS BPEAHBIX MPUBBIYEK (YHNOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:
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KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUU MPAKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPY]Ly, JIOJSIM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHYaIbHOM TPAeKTOPHH 00pa3oBaHus, Oyaymien
npodeccuu u peanusalnun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUU, HTHTEPECOB U MOTPEOHOCTEH 0011IeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapakTepa SKOJIOIMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUN XUMHUU JUIsl PELLIEHUS] BOIIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AaKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEel OKpYXarollel HmpupoaHOMl cpere,
YMEHHS TPOTHO3UPOBATh HEOJIArONPUSATHBIC SKOJIOTMYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATD UX;

HAJIUYUSL PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBLHOMN MPAKTUKE, CTIOCOOHOCTU U YMEHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUSI HAyKd U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAHUS CHEINU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaloIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJOBEKa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH WU
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJbTYpPbl, B PELICHUH II100abHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,
o0ecreyeHny yCIOBHM yCIIENTHOTO TPpyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TpPAaMOTHOCTH: TIOHUMaHHUS CYIIHOCTH METOJOB TIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTb 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C 1IeJIBIO MOJYYEeHUSI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELIeHUs TpodieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIIHSIX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY [IOJYYEHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEeOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax npodeccuoHanbHON AeITeIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yIbTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUUMBIC JJIs1 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUTUTHHAPHBIC
(MeXmnpeIMeTHbIE) O0IIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOUM KapTUHBI MHpa
U crienuuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIE0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JPYyTHe);

yHUBEpcaJbHble  yueOHble  JeHCTBUSL  (TO3HaBaTelbHbIC, KOMMYHUKaTHBHBbIE,
perynsaTHBHBIE), obOecreunBarone (opMUpoBaHHE (YHKIMOHATIBHOH TIPaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  KCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIE yueOHBbIE ACWCTBHUS B IO3HABATEIBHOU U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaXKalOT OBJAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
M03HABATCIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelcTBUS

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHXKCHHUS,
COOTHOCHTB PE3yJIbTAThI JACITCILHOCTH C TIOCTABICHHBIMU IISJISIMH;

UCIIONB30BAaTh TpPHU OCBOCHUM 3HAHUNW MPHUEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEIATH
XapaKTepHbIC TPU3HAKU TMOHSATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKAIIMH BEIIECTB H XUMUYECCKIX PEAKIIHIA,

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIACHHUSI (MHTyKTUBHBIC, JISTYKTHBHBIE, IO AHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUAX, (DOPMYIHUPOBATHh BHIBOIBI U
3aKJTFOYCHHS,

MPUMEHSTh B MPOIECCEe MO3HAHUS HCIONIb3yeMble B XMMHUHM CHMBOJIHMYECKHE (3HAKOBBIC)
MOJICJTH, TIPEOOPa30BBIBATH MOJICITHHBIC TIPEICTABICHUS — XUMUYICCKUH 3HAK (CHMBOJI) DJICMCHTA,
XuMHYeckass (opMyna, YypaBHEHHE XHMHUECKON peakiuu — TP PEIIeHUH Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYECKHX 3a/1a4, MPUMEHSITh Ha3BaHHBIC MOJICTLHBIC MPECTABIICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€ UCCJIEN0BATEIbCKUE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUi;

dbopMyJIIpoBaTh IETM H 3aJa4d  HMCCICJAOBAHHS, WCIOJNB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENNLHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTSE QOPMHUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUYCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIATh 332 XOJOM IPOIIECcca, CaMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OopMyIUpOBaTh OOOOIICHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OIBIT YYECHUYECKON MCCIICIOBATEILCKOM M TPOCKTHON JIeATEeILHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITENIBHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYECKHX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB IMO3HAHUS.

3) padora ¢ nngopmanmeii:
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OPUEHTUPOBATbCSI B  Ppa3jIM4YHBIX HCTOYHUKAX HMHpOpMauuu (HAy4HO-TIOMYJIsIpHas
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHaAJIM3UPOBATh MH()OPMAIIUIO PA3IUYHBIX BUAOB U (POPM IPECTABICHUS, KPUTUYECKH OLIEHUBATh
e€ JI0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

(GopMyIMpOBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
uHpopManru, HeOOXOAMMOM [T BBITIOJIHEHHS YUeOHBIX 3a/1au ONPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (POPMY IpEeACTaBICHUs MHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KadyecTBE CpEeACTBAa INpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHSATh MEXIpeIMeTHbIe ((U3MUYEeCKue W MaTeMaTW4YecKHhe) 3HaKu |
CUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eliCTBUA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYXIaeMOH TEMBI B XOJI€ JUaIoTa U/UIH JUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MIPEUIOKEHHUS] OTHOCUTEIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYINIaTh C IpE3eHTAlel pe3yJbTaTOB MO3HABATEIBHOM NEATENIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpPOEKTa, U (OPMYJIUPOBATH BHIBOJBI MO pe3yJbTaTaM MNPOBEAEHHBIX
UCCIIEIOBaHUN MyTEM COTJIacCOBaHMs MO3ULIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMHU.

PeryasiTuBHBIEe YHMBepcadbHble y4eOHbIE AeiiCTBUS:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IO3HABATEIbHYIO JIEATENBHOCTD,
onpezenss €€ UeNU U 3aJla4M, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npejularaéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YEeOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIISATh CAMOKOHTPOJIb J€SITEIHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI IO XMMHUHU Ha yriyOJ€HHOM ypOBHE Ha
YPOBHE CpeaHEero oOIero o0pa3oBaHMs BKIIOYAIOT crienuuyeckue A y4eOHOro mpeamera
«X¥UMHS» HaydHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUHM IO OCBOEHUIO, MHTEPIpPETALUU U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HAaHUM B PA3JIMYHBIX YUYEOHBIX CUTYaIlUsX, a TaKKe B PEaJTbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH. B mporpaMme 1o XumMuu npeiMeTHbIE Pe3yIbTaThl IPEICTABIEHBI 10 TO1aM
U3yYCHHUSI.

10 KUIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs OTpaxaroT:

c(OpPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ posii B 00ecTieyeHNH YCTOMUNBOTO Pa3BUTHS YEJIOBEYECTBA B PELLICHUU
npo0JIeM KO0JIOTHYEeCKOM, SHEPreTUYeCKON U MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MAaTE€pHaJOB, HOBBIX MCTOYHHMKOB HHEPIHH, B OOECIEUEHUH PallMOHAIBHOIO
IPUPOONOIB30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U 001 KYJIbTYphl YeNIOBEKa, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3[J0POBBIO U IIPUPOAHOM Cpene;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJAraroIIne
HOHSTHS — XHMUYIECKHI SJIEMEHT, aTOM, PO | 3JIEKTPOHHAsE 000JI09YKa aToMa, s-, P-, d-aTOMHbIE
opbuTanu, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aroma, rHOpHIM3aius aTOMHBIX OpOHUTajei,
MOH, MOJIEKYJa, BaJE€HTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIECHUS, XUMHUYECKas
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CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIMOHAIbHAS TPYIIIA,
pamukan, CTPYyKTypHble (GopMyibl (pa3BEPHYTBIE, COKpAlIEHHbIE, CKEJETHBIE), H30MEpHS
CTPYKTypHas U MPOCTPAaHCTBEHHAs (reoMeTpUYecKasi, ONTHYECKas ), H30MePbl, TOMOJIOTMYECKUN
psi, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- W a30TCOAEpIKAIIME OPraHUYECKHUE COCIUHEHHS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepuoguueckuid 3axkoH J[. . MenneneeBa, Teopusi CTpOCHUSI OpraHUYECKUX BemecTts A. M.
ByTnepoBa, 3aK0H COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHHUSI U IIPEBPAILCHHS SHEPTUU IPU
XUMHUYECKHUX pPEaKlUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMUMUH, MUPOBO33PEHUECKUE
3HAaHMS, JEXKalllue B OCHOBE NOHUMAaHUS NPUYUHHOCTU M CUCTEMHOCTHM XMMHUUYECKHUX SIBICHUU;
IIPEACTABIICHUS O MEXaHU3MaX XMMHMYECKUX PEAKLUN, TEPMOAMHAMUYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAaHUsI, O B3AUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIA U Me30MepHBIi 2 dektsl, opuenTantsl | u Il poga); hakromorndeckne cBeneHUS
O CBOMCTBax, COCTaBe, MOJIYYEHHH W OE30MaCHOM HCIIOJIb30BAHUU BAKHEUIIUX OpraHUYEeCKHX
BEUIECTB B OBITY U MPAKTUYECKOW MESITEIbHOCTH 4YEJIOBEKa, OOLIMX Hay4YHbIX MHPUHIMIAX
XUMHUYECKOT0 MTPOU3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METaHOJa, IEPEPa0OTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATh XapaKTEpHbIE MPU3HAKU NOHSITUN, YCTAHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUs MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) (POPMYJT OPraHuYeCKIX BEUIECTB;

COCTABJISITh YPAaBHEHHSI XUMUUYECKHUX PEAKLIUN U PACKPBIBATh UX CYLIHOCTh: OKMCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOI0 OanaHca 3TUX PeaKIuid,
peakuuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS X MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMUI;

U3TrOTaBIUBATh MOJEIM MOJIEKY]l OpPraHMYECKMX BEINECTB MU HIUIIOCTpAlUUd UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MIPUHAAJIC)KHOCTh U3yUEHHBIX OPIraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KIIAcCy/TpyIle COeIMHEHUH, JaBaTh UM
Ha3BaHUA 1o cucremarnyeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHANbHbBIE HAa3BaHUS
JUTSL OT/IETIbHBIX MPEACTaBUTENECH OpraHnYeCcKuX BEeUIeCTB (ITHIIEH, alleTUJIeH, TOIYOJ, ININLEPHH,
ATUJICHIJIUKOIb, (eHOI, (hopMalIbIeTH I, alleTalbIeT ], alleTOH, MypaBbUHAas KUCIIOTa, YKCyCHas
KHCJIOTA, CTEapUHOBAs, OJEWHOBAas, IMAaJbMUTHHOBAs KHUCJIOTHI, TVIMIMH, AJIAHWH, MAajbTO3a,
bpyKTO3a, aHUIIUH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHMsI ONPEAENATh BHJ XUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemecTB A. M. BytnepoBa ansi 00bsiCHEHHS 3aBHCHMOCTU CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTe€pHU30BaThb COCTaB, CTpPOEHHE, (HU3HUECKUEe U
XUMHYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENEH PA3INYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
AJIKaHOB, LHKJIOAJIKAHOB, AaJKECHOB, aJKAaJHWEHOB, AaJKWHOB, APOMAaTUYECKUX YTIEBOIOPOMOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUTFOCTPUPOBATh TE€HETHMYECKYI0 CBSI3b MEXJY HUMH YPaBHEHHSIMH COOTBETCTBYIOIIHX
XUMHYECKHX PEaKUuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HhOpMYyIT;

c(OpMUPOBAHHOCTh YMEHHUS TOATBEPkAATh Ha KOHKPETHBIX MIPUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COCAMHEHHH OT KPAaTHOCTH M THUIA
KOBaJICHTHOM CBSI3U (O- U T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaxX;
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C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKH YIJIIEBOAOPOAHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKU W MPAKTUYECKOe MPUMEHEHHE
IPOAYKTOB IIEPEepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O eCTECTBEHHO-HAYYHBIX MeETOJax
IO3HAHUS — HaOJIOAEHUM, W3MEPEHHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHMUS,

COPMHPOBAHHOCTE ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  OIEpalMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 WM CHHTE3, CpaBHEHHE, O00O0O0IIEHHE, CHCTEMAaTH3alUiO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 151 U3YUEHHUsl CBOMCTB BELECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHIMHU U
IpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i 0ojiee OCO3HAHHOI'O
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpPraHUYeCcKON XUMMHU JJIsi OOBSICHEHHS U IMPOTHO3MPOBAHUS SIBIECHUHN, HMEIOIIUX €CTECTBEHHO-
Hay4YHYIO0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PAcy€Thl IO XUMHUYECKUM (opmyram u
YpaBHEHHUSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThbl M0 HAXOXACHUIO XMMHUYECKON (POpMyJbl BEIIECTBA IO M3BECTHBIM MAacCOBBIM JOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULIUN
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUS OBITOBOW M IPOU3BOACTBEHHOW JESATEIbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyUYEHHbIE 3HAHUSA IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBAaTh U MPOBOJUTH XMMHUYECKHM
HKCHEPUMEHT (TIOJIyY€HUE U N3yUYeHUE CBOICTB OPraHNYECKHUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YTJIEBOIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOICOAEPKAIINX OPTaHUYECKUX BEILECTB, PEIICHNE
HKCIEPUMEHTANBHBIX 3a/1a4 110 PACIIO3HABAaHUIO OPTaHMYECKUX BEILECTB) C COOJIIOICHUEM ITPaBHII
Oe3omacHOro odOparieHus C BellecTBaMM U JabopaToOpHbIM 000pyAOBaHUEM, (DOPMYIHPOBATH
LeNlb  HMCCIENOBaHUsA, TMPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaThl dSKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroaaTh IMpaBWila IKOJIOTUYECKH II€JIeCO00pa3HOro MOBEIEHUs B ObITY M TPYIOBOU
JEATEIIBHOCTH B IIEJIAX COXPAHEHHUS CBOErO 370POBbs, OKPYXarolled NpPUpPOIHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECWCTBUS HA JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMAas cMbIc nmoka3aresns [1JK;

aHATM3UPOBaTh  1I€JIECOOO0PAa3HOCTh  MPUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0b3a;

c(OPMHPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IeJICHANPABICHHBIH IMOMCK XHMHUYECKOH
uH(pOpMalliK B pa3IMYHBIX HCTOYHMKAaX (HaydHas M ydyeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
nH(popmaruio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOMU
3a1auen.

11 KJIACC

[TpeameTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01mas 1 HeopraHudeckast XUMHUsD) OTPaXKaroT:

Cc(OPMHUPOBAHHOCTb NPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABAEMOCTH SIBJICHUH IPUPOJIbI, O MECTE U 3HAUEHUU XMMHUU B CUCTEME ECTECTBEHHBIX HAYK
u e€ poau B 00ECIEYEHUH YCTOMUMBOIO PAa3BUTUSA, B PELIEHUU MPOOJIEM HKOJOTHYECKOM,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIWIUHBI, CO3AAHWU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
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PUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpbl UEJIOBEKA, a TAKXKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3I0POBBIO U IPHPOTHON CPEAE;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
HOHSTUS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMma, THOPUIM3AIUSI
aTOMHBIX OpOuWTasNell, HMOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOJHAs),
KpUCTAJIIIMYECKAsT PEIIETKA, XUMUYECKas peaklus, pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMANMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XUMUYECKON peaKIiu, CKOPOCTh XMMUYECKON
peakiuu, XHUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBI (TEOpHsl DIIEKTPOIUTHUYECKON
quccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHMS M IPEBpAIICHUS HEPTruy IPU XUMUUYECKHX PEAKUHUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NOHUMAHUS MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIC IIPEJICTABIICHHS O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HaJAMOJIEKYJSPHOM YPOBHSIX; MPEICTABICHUS O MEXaHU3MaX XHUMHYECKUX
peakiui, TEePMOJUHAMUYECKMX U KHHETUYECKUX 3aKOHOMEPHOCTSAX UX NPOTEKaHHs, O
XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCIEPCHBIX cucTeMaX; (paKTOJIOTUYECKUE CBEACHHS O
CBOWCTBaX, COCTaBe, MOJIyYeHUH U 0€30MacHOM HCIOJIB30BAHUM BKHEHIINX HEOPTaHMYECKHX
BEIIECTB B OBITY U MPAKTUYECKOW JESATENbHOCTH 4YEJNOBEKa, OOLIMX HAay4HBIX MPHUHIUIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIe MPU3HAKU MOHITHI, YCTAaHABINBATh
WX B3aUMOCBSI3b, WCIIOIH30BAaTh COOTBETCTBYIOIIME TOHSTHS MPU OMUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS
dbopMynl BeHIECTB W YpaBHEHUH XHWMHUYECKUX PEAKIUil, CHUCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIMA
MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCH(PUIIMPOBATh: HEOPTaHWMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKUE PEAKIIMHU IO Pa3IuYHBIM MpH3HAKaM (YUCIYy W COCTAaBY pPEarupyrOIINX
BEIECTB, TEIJIOBOMY J(PQEeKTy peakiuu, W3MEHEHHUIO CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTUIO KaTajlu3aTopa M JIPYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KPUTEPUU IJIs1 KIaCCU(PUKALUN U3YIaeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKphIBaThb CMBICT Tieprogndeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuomuueckoit cucremsr JI.M.
MenieneeBa, UCHOJIb3Ys MOHITHS «IHEPTETUUECKHE YPOBHUY, «IHEPreTUUYECKUE MOITYPOBHUY,
«s-, p-, d-aToMHBIC OPOUTAIIHY», KOCHOBHOE M BO30YKIEHHOE YHEPTETUICCKUE COCTOSHHSI aTOMaY,;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKHX 3JIEMEHTOB M UX COCIUHEHUH IO
nepuonaM u rpynmnam Ilepuonnueckoit cucremsl JI. 1. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOSHUS MX AJICKTPOHHBIX 000JI0YEK;
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c(hOopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUIECKHUE CBOMCTBA
BEUIECTB PAa3JIMYHBbIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHWE T€HETUYECKOW CBS3H MEXKAY
HEOPraHWYECKMMH BEIIECTBAMM C IOMOILIBI0 YPAaBHEHHM COOTBETCTBYIOLIUX XUMHUYECKHX
peaKLuii;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEeaKIHii; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IIOJHBIX M COKPAalIEHHBIX HOHHBIX YpaBHEHHUH; peakuuit
THIIPOJIN3a; PEAaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U
ATIOMHUHMS);

c(OPMUPOBAHHOCTh yMEHUS OOBSICHITh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYCCKHX
peakuuii ¢ yd4€TOM HX DSHEPreTHYECKHX XApPAaKTEPUCTUK, XAPAKTEp M3MEHEHHUs CKOPOCTH
XUMHUYECKON PEaKIMii B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuii (mpunuun Jle [llatensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMHUECKHUE PEAKIIMHU, JIEKaIINe B OCHOBE
MPOMBINIICHHOTO TIOMYyYEHHUS CEPHOW KHCJIOTBHL, aMMHakKa, OOIIUMe Hay4HbIE MPUHIUIIBI
XUMHYECKMX IPOU3BOJCTB; I€J€CO00Pa3HOCTh NPHUMEHEHUS HEOPraHMYECKUX BEILECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAYYHOIr'O TO3HAHUS SIBJICHUI
MPUPOJIbI — HAOIOICHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaabHbIi U MBICIICHHBIH ),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHHUsA T[PUMEHITh OTH 3HAHUA [pHU
SKCIIEPUMEHTAIILHOM HCCIICJIOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOIINX MECTO B IPUPOJIEC, MPAKTUUECKOM JIEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSIMU U
NPEJICTAaBICHUSIMU  JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTHh YMEHHS TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPAIIKs»; MacChl BellecTBa Wik 00bEMa raza no
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM OObEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIUU
BEIIIECTB; TEIUIOBOTO d((pekTa peakuu; 3HaUeH!sI BOJOPOJTHOTO MOKA3aTelNsi pACTBOPOB KUCIOT U
HieJouel ¢ M3BECTHOHM CTEMEeHbI JuccolManuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTA PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONMpPEAEIEHHON
MacCOBOM J10J1€i1 pacTBOPEHHOTO BEIIECTBA MIIH JIaHO B M30BITKE (MMEET MPUMECH ); TOJIU BBIXO]1a
MPOYKTa PEaKiuu; O0BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAaMOCTOATEIHFHO TJIAHUPOBATh M MPOBOJUTH XUMHUYECKHI
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIUii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAEIEHUE CPe/lbl PACTBOPOB BEIIECTB C MOMOIIbI0 HHIMKATOPOB,
W3YYCHHE BIUSHUS Pa3MUYHBIX (AaKTOPOB HAa CKOPOCTh XMMHUYECKON peakinu, pelieHue
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemaMm «Metamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOTrO OOpaIieHus C BellecTBaMH U JabopaTopHbIM 000pyAoBaHUEM, (HOPMYITHPOBATH
1eNb HCCENOBaHUS, TMPEACTaBIATh B pPAa3IUYHOM (opme pe3ynbTaThl HSKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLIECHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N U
1ab0paToOpHBIM 000PYI0BaHUEM, OOPAIICHHS C BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH TTO
BBITMIOJTHEHHIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB, SKOJIOIMUYECKHU 11€JecO00pa3HOro MOBeIeHUS
B OBITY W TPYIOBOU JIEATEILHOCTH B IEJIIX COXPAHEHHUS CBOETO 3[I0POBBS, OKPYKaIOIIEH
INPUPOJHOM Cpeabl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HaBaThb OIACHOCTh
TOKCHYECKOTO JIECHCTBUSI Ha JKMBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPTraHWYECKUX BEILECTB,
rnmoHuMas cMbIci nokaszarens I1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBI MMOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelcTBa
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MaccoBo uHpopmauuu, VHTepHET M Jpyrue), KpUTUYECKH AaHATU3UPOBATh XHMHUYECKYIO
uHpOpMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOMN
3a7a4en.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne HaunMeHnoBaHue pa3/ie/ioB ¥ TeM MPOrpaMMbl KounuecTBo yacoB norp
n/n Bcero KP I1P
Pa3znea 1. TeopeTuueckne 0CHOBbI OPraHUYeCKOW XMMUM
11 [Tpenmet oprannyeckoil xumuu. Teopus CTpOEHUs] OpraHudecKux coeqnHeHui A. M. 8
bytineposa
Hroro no pazzneny 8
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABl — AJTKAHBI, ITUKJIOATKAHBI 5 1
2.2 HenpenenbHble yriaeBoOJOPOIbl: aJKEHbI, AIKAJUEHbI, aJIKHHBI 14 1 1
2.3 ApomaTHYeCKHe yriaeBOA0POIbl (ApEHBI) 8
2.4 [TpupoiHbIE HCTOUHUKH YTIIEBOJIOPOAOB U UX IepepadoTKa 4
2.5 ["aJIoreHnpon3BOIHBIE YTIIEBOIOPOJIOB 4 1
Hroro no pazueny 35
Pa3nen 3. Kuciaopoacoaepaaiiyue oprannyecKue coeinHeHust
3.1 Cruptel. Genon 11 1
3.2 KapOoHunbpHbBIE COETMHEHNS: aIbIeTUABl 1 KeTOHBI. KapOoHOBbIe KUCIOTHI. CIIOKHBIE 21 1 1
s¢upsl. XKupsl
3.3 YrneBos 9 1
Hroro no pazneny 41
Pasnea 4. Azorcoaep kainiue OpraHu4ecKue CoeJUHEeHHUsI
4.1 | Amunbl. AMuHOKHCIOTHL. Benkn 12 1 2
Hroro no pazneny 12
Pa3pnen S. BoicOKOMOJIEKYISIpHbIE COCAUHEHUS
5.1 | BBICOKOMOJIEKYJIISIPHBIE COEAMHEHHUS 6 1
Wroro mo pasueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 6
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11 KJIACC

Ne i/ HaunMeHnoBaHue pa3/ie/ioB ¥ TeM NPOrpaMMbl KosmuecTBo yacoB norp
Bcero KP P
Pa3znea 1. Teoperuyeckue 0CHOBbI XUMHH
11 Crpoenue atoma. Ilepuoanueckuii 3akoH u Ilepuonnueckas cucreMa XMUMHYECKUX 9
snemenToB JI. M. MenneneeBa
1.2 Ctpoenue BeniecTBa. MHOTO0Opasue BENIECTB 11 1
13 XHMMHUYECKUE PEAKLIUH 19 1 2
Hroro no pazueny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 HewmeTtansl 31 2 2
2.2 Mertasibl 23 2 2
Hroro no pazueny 54
Pazgen 3. Xumus 1 ;Ku3HbL
3.1 ‘ Metopl MO3HAHMS B XUMHH. XUMHUS U )KU3Hb 9 ‘ |
Hroro no pazueny 9
OBLIEE KOJMYECTBO YACOB I10 [IPOTPAMME 102 6 | 6 |
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

e Xuwmwus, 10 xnacc/ I'abpuensa O.C., Octpoymon WU.I'., Cnaakos C.A., JIEBkun A.H.,
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»
e Xwumus, 11 knacc/ I'abpuensu O.C., Octpoymon U.I"., Cnaakos C.A., JIEskun A.H.,

AKHI/IOHepHOG O6H.[€CTBO ((HSI[&TCHBCTBO «HpOCBeH_ICHI/Ie»

METOANYECKHUE MATEPUAJIbI 1JIS1 YAUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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