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MOSICHUTEJIbHAS 3AITUCKA

Pabouas nporpaMMa 1o XMMHU Ha YPOBHE CpeIHEro o01ero oopa3soBaHus pa3padoraHa Ha ocHOBe DenepanbHOro 3aKoHa
or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickori denepanyny, TpeOoBaHUIl K pe3ynbraTaM ocBoeHHs (enepaibHON
00pa3oBaTeIbHON MPOrpaMMBbI cpeHero obmiero oopasopanusa(®OIT COO), npencraBieHHbIX B DenepaibHOM roCyIapCTBEHHOM
obpazoBarenbHoM cranaapre COO, ¢ yuérom KoHueniuu npernonaBaHusi yueOHOro mpeamera «XuMUs» B 00pa3oBaTelbHBIX
opranmzauusix Poccuiickoit ®enepanny, peaiu3ylolIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMBbI, ¥ OCHOBHBIX MOJOKEHUH
«Ctpaternu pa3sutus BoctiuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsl Ha YypOBHE YriyONEHHOIO M3Y4eHHs 3aHHMAaeT BaKHOE MECTO B CHCTEME E€CTECTBEHHO-HAyYHOTO 00pa3oBaHMs
yuanmxcs 10 xiaccoB. M3yueHuwe npeamera, peannzyeMoe B YCIOBHAX AU GEpEeHIMPOBAHHOrO, MPOPHUILHOTO O00ydYeHHs,
NPU3BAHO O00ECIEUnTh O00IIe00pa30BaTeNbHYI0 M OOIIEKYJIBTYPHYIO HOATOTOBKY BBITYCKHHMKOB IIKOJBI, HEOOXOAMMYIO IUIS
ajanTaliy UX K OBICTPO MEHSIOLIMMCS YCIOBHSAM JXHM3HH B COLMYME, a TaKXkKe IS MPOAODKEHHS O0y4eHHsS B OpraHH3aLlMsaxX
po¢ecCHOHAIBHOI0 00pa30BaHMs, B KOTOPBIX XUMHUSA SBJISETCS OIHOM U3 PUOPUTETHBIX AUCIUILINH.

B mporpamme no XuMHM Ha3HaueHHE INpeAMeTa «XHUMHUS» IMOIYy4aeT NMOAPOOHYK HHTEPHpETAIHI0O B COOTBETCTBHU C
ocHoBormnonaratomwmu nonoxernusiMu @I'OC COO o B3anuMoOOYCIOBICHHOCTH LieNIeH, COlepKaHus, Pe3ylbTaToB OOy4YeHUsl U
TpeOOoBaHMII K YPOBHIO IIOATOTOBKH BBITYCKHHKOB. CBHCTEIILCTBOM TOMY SIBIISIFOTCS CIISAYIOIIHE BBIIOIHAEMbIE IPOrPaMMOi 1O
XUMUH QYHKIHH:

e  MH()OPMALMOHHO-METOJMYECKAs, pealu3alus KOTOpOoH oOecrednBaeT MONydeHHe IPEACTaBIeHHS O IelsX,
comepKaHUH, OOIIeH CTpaTerud OOYdYeHHWs, BOCHHTAHUS M Pa3BUTHS OOYYaIOIIMXCA CPEACTBaMH IIpeAMeETa,
H3y4aeMOro B paMKaxX KOHKPETHOT'O IPOQHIIS;

e  OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas IpeNyCMaTpUBAcT OIpEeAETCHHE: IPHUHIUIOB CTPYKTYpHPOBAaHHUA U
MOCTIEZIOBATENIbHOCTH HW3Y4eHHS y4eOHOro MaTepuaina, KONMYSCTBEHHBIX M KAaYeCTBEHHBIX €ro XapaKTepHCTHK;
MOAXONOB K (DOPMHPOBAHHIO COACPKATEIBHON OCHOBBI KOHTPONS M OLEHKH 0Opa3oBaTENBHBIX OCTIKEHHH
00ydJaromuxcsl B paMKax HTOTOBOH aTTecTallvi B (hopMe eANHOT0 roCyAapCTBEHHOTO SK3aMeHa M0 XUMHUH.

[Iporpamma st yriayOn€HHOrO H3y4eHUS XUMUH:

e  YCTaHABIMBAeT HMHBAPHAHTHOE IIPEAMETHOE COMEPKAHUE, OO0s3aTelbHOE U1 M3YYEHHS B paMKax OTAEIbHBIX
npoduiel, nperycMaTpUBaeT paclpefeieHne U CTPYKTYPUPOBAaHUE €ro IO KiIaccaM, OCHOBHBIM COZEpP)KATENbHBIM
TUHAAM/pa3enaM Kypca;

e 1aéT MpUMEpHOE paclpenencHue yaeOHOro BpeMEHH, PEKOMEHTyEMOT0 Ul H3y4EHHs OTACIBHBIX TEM;

e  QpemIaraeT NPUMEPHYIO MOCIEAOBATEIbHOCTh N3YUEHUS] YI€OHOro MaTepuana ¢ y4€ToM JIOTHKU TOCTPOCHUS Kypca,
BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBSI3EH;

e 1aéT METONMYECKYI0 WHTEPHPETAIMIO IeTie M 3aJad M3YyYeHHs MpeAMeTa Ha YIIIyON€HHOM YpOBHE C Y4ETOM
COBPEMEHHBIX IIPHOPUTETOB B CHCTEME CpEIHEro OOIIero oOpa3oBaHMS, CONICP)KATETBHOW XapaKTEPUCTHUKH
IUITAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOM 00pa30BaTENbHOM IIPOTPaMMBI CPEIOHEro oOmiero oOpa3oBaHUs
(IMYHOCTHBIX, METANpEeIMETHBIX, NMPEAMETHBIX), a TaKKe C YJETOM OCHOBHBIX BHJIOB y4E€OHO-ITO3HABATEIBHBIX
JeMCTBUI 00yJaIoMIerocst 0 OCBOSHUIO COAEPIKaHUS TPeIMeTa.

[lo BceM Ha3BaHHBIM MO3WIMAM B MPOrpamMMe MO XMMHH IMPEIYCMOTpPEHa IPEEMCTBEHHOCTh C OOydeHHEM XHMHHU Ha
YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHus. 3a MpeaeaMy yCTaHOBIEHHOW MPOrpaMMOi M0 XMUMHUH 00s13aTeNbHON (MHBApHAHTHOM)
COCTaBIISIIOLIEH coziep)kaHusl ydeOHOro mpenmera «XUMHsD» OCTAaETcsi BO3SMOKHOCTB BBIOOpA €ro BapHAaTHBHON COCTABIISIOIIEH,
KOTOpast JOJKHA OPEJIENAThCS B COOTBETCTBUH C HANIPABIEHHEM KOHKPETHOI'O PO 00ydeHusI.

B cootBercTBun ¢ KoHIEnTyanbHeIMU nonoxeHmAIMH PI'OC COO o Ha3HAUYeHHWH MPEeaMETOB 0a30BOT0 M YIITyOIEHHOTO
ypoBHe#l B cucteme muddepeHnupoBaHHOoro oOy4deHHs] Ha YpOBHE CpeJHero oofmero oOpa3oBaHWsl XHMHS Ha YpPOBHE
yrIyOnEHHOTO M3Y4YEeHUWs] HANpaBIICH HAa PEATH3ALMI0 MPEEMCTBEHHOCTH C MOCIEAYIONIMM ATaloM IOMYYeHHS XHMHYECKOTO



00pa3oBaHUs B paMKax W3YYCHUS CHCIHUATBHBIX CCTCCTBCHHO-HAYYHBIX M XMMHUYCCKUX TUCIHUIUIMH B BY3aX M OpraHU3aIHUsIX
CpeIHero MpoeCCHOHATHFHOTO 00pa3oBaHus. B 3Toil CBsI3U H3ydeHHe mpenMeTa « XUMIEs» OPHEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
paciupeHue U yriyOlIeHne TEOPETHUSCKON U MPAKTHYSCKOW MOATOTOBKH 00YJarOIIUXCs, BRIOPABIINX OMpPEACAEHHBIA MPOhIITH
o0ydeHHs, B TOM 4YHCIEC C TEPCIEKTUBON MOCIEAYIOMET0 TONYYCHUS XUMHUYCCKOrOo O0pa3oBaHUS B OpPTaHU3AIUIX
npodeccHoHaTbHOr0 00pa3oBanus. Hapsiy ¢ atum, B cBete TpeboBanuit ®'OC COO Kk IUTaHUPYEMBIM pe3yabTaTaM OCBOCHUS
(denepanbHON 00pa30BaTENEHON TPOrPaMMEI CPEIHEr0 OOIMIeT0 00pa30BaHUS W3YYCHHE NpenMeTa «XHUMUS» OPHUEHTHPOBAHO
TakKe Ha pEIICHHE 3aJad BOCIUTAHWA W COIMAIBHOTO pa3BUTHS oOOyJaromuxcs, Ha (QopMHpoBaHHE YV HHUX
OONICHHTEIUIEKTYaTbHBIX YMCHHH, YMCHHH pPalMOHAIM3ANUMN Y4eOHOro Tpyaa M OOOOMIEHHBIX CIIOCOOOB JEATEIHHOCTH,
HUMEIOIIUX MEXIUCIUTUTMHAPHBIN, HaIPEMETHBIN XapaKTep.

CoCTaBJSIIOIUME  TIpeIMeTa «XUMHS» Ha YpPOBHE YIIYONEHHOTO W3YUYCHHS SIBISAIOTCA YIIYONEHHBIE KYPCHI —
«Opranuueckas xumusp» U «OOIIas M HeopraHWdeckas XUMUs». [Ipu ONpeneNicHHH MOAXO0J0B K OTOOpY M CTPYKTYPHOM
OpraHu3allMu COAEPAHUS ITHX KypCOB B Iporpamme Mo XUMHU 3a OCHOBY NpuHATH nonoxkeHus ®PI'OC COO o paznuuusax
0a30BOro U YriayOoJIEHHOTO YPOBHEH H3yUYCHUS TpeaMETa.

OcHOBY conepxanus KypcoB «Opranudeckas XuMus» U «OO0Imas ¥ HeOpraHUIeCKass XUMUS» COCTABJISICT COBOKYITHOCTh
MPEMETHBIX 3HAHUA M YMCHHM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YUCHHS IpenMeTa. JTa CHUCTeMa 3HAHWW MOTyYaeT
OIpe/IeIEHHOE  TEOPETHYECKOE  JIOMOJHEHHE, TI03BOJISIONIEE OCO3HAHHO OCBOMTH  CYIIECTBEHHO OONbIIMH  00BEM
(akTonornyeckoro marepuana. Tak, Ha yrryOJnEHHOM YpOBHE M3ydeHUs IpeiaMeTa oOecriedeHa BO3MOXKHOCTh 3HAYHMTEIIHHOTO
YBEITUUCHUsI 00bEMa 3HAHWN O XMMHUYECKUX JJIEMEHTAaX M CBOWCTBAX WX COCIAMHEHHI Ha OCHOBE PACHIMPEHUS W YIiIyOJCHHS
MPECTaBIEHUI O CTPOEHUH BEIIECTBA, XUMHUUECKOM CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAaHUS PeaKkluii, pacCMaTpUBAEMBIX C TOUKH
3PEHUS] XUMUYECKOW KUHETUKU U TEPMOJMHAMUKY. V3ydeHue nepuoandeckoro 3akoHa u I[lepuoanueckoi cucTeMbl XUMHYECKUX
3JIEMEHTOB 0a3UpyeTcss Ha COBPEMCHHBIX KBAaHTOBOMEXAHMUYCCKUX IPEICTABICHUSAX O CTPOCHHUH aToMa. XHUMHUYECKas CBA3b
OOBSCHSIETCS C TOYKH 3PEHHs JHEPreTHYECKHX W3MEeHeHHMH mpu e€ oOpa3oBaHMHM W Pa3pyIIeHHH, a TAaKXKe C TOYKU 3PEHHUs
MeXaHN3MOB e€ o0pa3oBaHMsl. V3yueHne THITOB peakiyil AOomoHsIeTcsl (POPMUPOBAHHEM MPEICTABICHUH 00 IEKTPOXUMHYECKHX
mpolieccax M 3JIEKTPONIM3e PacilaBOB U PacTBOPOB BELIECTB. B Kypce opraHMueckoil XUMUM MPH PaCCMOTPEHHH PEaKIMOHHOI
CIOCOOHOCTH COEMHEHHH yaenseTcs 0co0oe BHUMaHKe BOIpocaM 00 3IIeKTPOHHBIX 3¢ ¢eKTax, O B3aUMHOM BIIUSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHWEe HMeeT TO, YTO Ha COJEPKAHWE KYpCOB XHMHUH YIIyOJNEHHOTO YPOBHS HU3Y4YEHHs Uil KIJIACCOB
orpeienéHHoro npoduis (rIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOIHEHUH K 00IIel cucTeMe MpeMETHBIX 3HAHUH)
OKa3bIBAIOT BIMSIHUE CMEXKHBIC IIpeIMEThL. Tak, Hanpumep, B COJEPKaHUU MPeMEeTa YISl KIACCOB XMMHUKO-(H3MYECKOro mpoduiis
Oonbilioe 3HaYeHHe OyAyT UMETh DJIEMEHThl Y4eOHOro MaTepHaa 1o oouied xuMun. [Ipu u3ydeHun npenmera B IaHHOM Cilydae
aKIEeHT Oyler clelaH Ha OOLIHOCTh METOJNOB TO3HAHUs, OOLIHOCTh 3aKOHOB U TEOPHH B XMMUM U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHasl Teopusi (MONIEKYJIsipHasi Teopus B (pU3MKe), 3aKOHBI COXpPAHEHHS MAacChl U DHEPIUH, 3aKOHBI TEPMOJMHAMHMKH,
3NEKTPOIIN3a, IPEACTABICHUS O CTPOSHUHU BEIIECTB U APYroe.

B 10 ke Bpemsi B cofiepyKaHuM TpeaMeTa Al KIIaCCOB XUMHKO-OHOIOrHYECKOro nmpoguisi OOJNbIINKA yAeNbHbII Bec Oyaer
MMETh OpraHuveckas XuMus. B 3ToM ciydae mnpenocTaBisieTcsl BO3MOXKHOCTH Al Oojiee OOCTOSTENBHOIO PAacCMOTPEHHS
XMMHYECKOH OpraHM3alii KIETKH KaK OMOJOTMYeCKOW CHUCTEMBI, B COCTaB KOTOPOM BXOJSAT, K IPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIH[bI, OCNKH, YIIIEBOAbI, HYKICHMHOBBIE KUCIOTHl W japyrue. [Ipu 3TOM 3HaHHMS O COCTAaBE M CBOWCTBax
Mpe/ICTaBUTENeH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB CIYXKAT OCHOBOM JIISl U3YUEHUS CYIHOCTH IPOILIECCOB (JOTOCHHTE3A,
JBIXaHUS, TAIIEBAPECHUS.

B mnane QopmupoBaHHS OCHOB HAay4yHOrO MHPOBO33PEHHS, OCBOCHHS OOLICHAYYHBIX METOJOB IO3HAHUS W OIBITA
MPAKTUYECKOr0 IPUMEHEHUS HAyYHBIX 3HAHWN W3y4eHHE TpeaMera «XUMHS» Ha YIIyON€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4eOHBIMH IpEeaMeTaMHi, BXOMAININMH B COCTaB MpEeIMETHBIX obiactell «EcTecTBeHHO-HaydHBIE
npeaMeTh», «MaTtemaTrka u uHGopMaTuka» u «Pycckuil sI3bIK U TUTEpATYpay.

[Ipu m3ydeHnn ydebHOTO MpeaMera «XUMHS» Ha YIIIyOJEHHOM ypOBHE TakXke, KaKk Ha YPOBHE OCHOBHOTO M CPEIHETO
ob1ero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii IepBOCTENEHHOI 3HAYUMOCTH SIBIISIETCS] JOPMHUPOBAHKUE OCHOB HAYKH XUMHHU
KaKk 00JacTH COBPEMEHHOT'O E€CTECTBO3HAHUS, NMPAKTHYECKOW AEATEIIFHOCTH YENOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOI
KYIbTypHl. Pemenne 3Toif 3a1aun Ha yriryOJIEHHOM YPOBHE N3YUEHHS IPEMETa IpEeAIioiaraeT pealn3aliiio TaKuX eNleH, Kak:

e  (opMupOBaHHE TPEICTABICHUN: O MATEPHAIBHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTU SIBICHHUI
TIPUPOABI, O MECTE XUMHUH B CHCTEME ECTECTBEHHBIX HayK M €€ BeIyIIeld poiu B 00SCIICYeHHH YCTONYNBOTO Pa3BUTHS
YeIIOBEYEeCTBA: B PEIICHHH INPOOJIEM HKOJOTMYECKOM, JHEPreTHYEeCKON W TMUIIEBOW OE30MacHOCTH, B Pa3BUTHH
MEIWIIMHEI, CO3JaHMM HOBBEIX MATEPHAaJOB, HOBBIX HWCTOYHHKOB OJHEPTHH, B OOCCIEUYCHUHN pPAIMOHAIHHOTO
TIPUPOAOIOIH30BAHUSA, B (POPMHPOBAHUM MHUPOBO33PECHUS M OOMIEH KyIbTYpHl YENOBEKa, a TAKKE SKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U TIPUPOIHON CPEE;

®  OCBOCHHME CHUCTEMbI 3HAHUH, JIEKAUIUX B OCHOBE XMMHMUYECKOW COCTABIISIIOIICH €CTECTBEHHO-HAYUYHOM KapTHUHBI MHpA:
(hyHIAMEHTANBHBIX TIOHATHH, 3aKOHOB M TCOPHUH XHMHH, COBPEMCHHBIX IPEICTABICHUN O CTPOCHHWU BEIIeCcTBa Ha
Pa3HBIX YPOBHSX — aTOMHOM, HOHHO-MOJICKYIISIPHOM, HAaIMOJEKYISIPHOM, O TSPMOIMHAMUYECCKUX W KHHETHUYECKHX
3aKOHOMEPHOCTSX MPOTEKAHUS XMMHUYECKHX pEaKIHid, O XHMHUYECKOM PAaBHOBECHUHM, PACTBOpaX M JAUCHEPCHBIX
cucreMax, 00 OOIIMX HaYYHBIX MPUHIUIIAX XUMUIECKOTO ITPOM3BOJICTBA;

e  (opMupoBaHHE y O0YJAIOMIMXCS OCO3HAHHOI'O IMOHWMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUHA LIS
OOBSICHEHUS KIFOUEBBIX HICH W TpOOIEeM COBPEMEHHOH XWUMUH, U OOBSCHCHHS ¥ TIPOTHO3UPOBAHUS SIBICHUM,
UMEIOMX  €CTECTBCHHO-HAYYHYIO TMPHPOAY; TPAMOTHOTO pEIIeHUS MpoOieM, CBS3aHHBIX C  XHUMHEH,



MIPOTHO3UPOBAHUS, aHAIM3a M OICHKH C TIO3WIMA JKOJOTHMUYCCKOW O€30MacHOCTH TMOCICACTBUI OBITOBOW U
TIPOM3BOJICTBCHHOW NIEATCITFHOCTH YENOBEKA, CBA3aHHOH C XUMHYCCKHM IPOU3BOJICTBOM, WCIIONB30BAHUEM U
mepepabOTKOM BEIECTB;

e  yrayOlieHWEe TMPENCTaBICHWA O HAYYHBIX METOAaX TIO3HAHUS, HEOOXOAWMBIX I MPHOOPETCHHS YMCHHUH
OPUCHTHUPOBAThCS B MHpPE BCIIECTB M OOBSICHCHUS XWMHUYCCKUAX SIBIICHUHA, WMEIOIAX MECTO B IPHPOIAE, B
MIPAKTUIECKOH JIEITETHHOCTH U TIOBCETHCBHOM JKU3HU.

B murane peanmuzarnuu mepBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIONINX (YHKIMHA IETOCTHOH CHCTEMBEI CPEIHETO OOIIEero
00pa30BaHus MPHU U3YYCHUH MpEAMeTa « XUMUs» Ha YIIyOJIEHHOM YPOBHE OCOOVIO aKTYaJbHOCTh NMPHOOPETAIOT TaKHe LEH U
3aJa4uy, KaK:

®  BOCIHTaHUC YOSKIEHHOCTH B TIO3HABAEMOCTH SBJICHUM MPUPOMBI, YBAXKCHHS K IPOIECCY TBOpYECTBA B 00JacCTH
TEOPETUYCCKUX M MPUKIAJHBIX WCCICAOBAHUA B XHMHH, (DOPMUpPOBAHHE MHPOBO33PCHUSA, COOTBETCTBYIOIICTO
COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH;

®  pa3BHUTHE MOTHBAalMA K OOYYEHHMIO M TMO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIMTAHHIO Ha OCHOBE
YCBOEHUsI 00IIIeUeI0BEYECKUX IEHHOCTEH;

® pa3BUTHE TIO3HABATCIBHBIX HWHTEPECOB, HMHTCIUICKTYAbHBIX W TBOPYECKUX CIOCOOHOCTEH  OOYYaromIuxcs,
(hopMHUpOBaHUE Y HUX CO3HATEIBHOI'O OTHOIICHHS K CaMOOOPA30BAHUIO M HETIPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO
YCIICIIHOM MPO(ECCHOHATBHON M OOIIECTBEHHOM JESTEILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

e  (opMupOBaHME YMEHUM W HABBIKOB pa3yMHOrO IIPUPOJONONB30BAHMS, PA3BUTHE SKOJOTHUECKOW KYIBTYPHI,
MIpUOOpETEHHNE ONBITA OOIIECTBEHHO-TIONE3HON IKOJIIOTHYECKOH JAeSTETbHOCTH.

OO1iee 4nCIIO YacoB, MPEAYCMOTPEHHBIX Ul M3YYEHWS XMMHUHM Ha YIIIyOJIEHHOM YpPOBHE CpeqHero olmiero oOpa3oBaHUs,
cocrarisier 204 yacos: B 10 kinacce — 102 vaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZETIO).

COJAEPKXAHUE OBYYEHUA
10 KJIACC

OPI'’AHUYECKAS XUMMU S

TeopeTnyeckne 0OCHOBbI OPraHUYECKOIl XHMHH.

IIpeamer u 3HaYEHNE OPraHUYECKON XUMHUH, [IPEACTABICHIE O MHOr000pa3Hu OPraHMYECKUX COSIMHEHUMN.

DNEKTPOHHOE CTPOCHUE aTOMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOAHMSA. BajeHTHble BO3MOXXHOCTH aToMa
yriepona. XUMHUECKas CBsI3b B OPraHMUYECKUX COCTUHEHMAX. THIbl TMOpUIN3allMi aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl
00pa30oBaHusi KOBAJICHTHOW CBs3M (OOMEHHBIH M JIOHOPHO-aKLENTOPHBINA). THIbI MepeKphiBaHUs aTOMHBIX OpOuTajed, G- U T-
cBs3u. OnuHapHas, ABOMHAs W TpoWHas cBsi3b. CrocoObl paspbiBa CBsS3€i B MOJIEKylTax OpraHmueckux BemiecTB. IlomsTHe o
CBOOO/IHOM pajivkaie, Hykieoduse u anektpodue.

Teopus crpoeHus opraHudeckux coeauHeHuil A.M. ByrnepoBa u cOBpeMeHHbBIE IpPEACTaBICHUS O CTPYKType MOJEKYII.
3HaueHHe TEOPUH CTPOEHHS OPraHWYECKHX COSOMHEHHH. MonekynspHble U CTpyKTypHBIE (opMynbl. CTpyKTypHBIE (HOPMYIIBI
pa3InyHBIX BUAOB: pa3BEpHyTasi, COKpall€HHasl, ckeneTHas. M3omepusa. Buubl M3oMmepuu: CTpYKTypHas, NPOCTPAHCTBEHHAs.
DrekTpoHHbIe YPPEKTHI B MOJIEKYJIaX OPraHMYECKUX COSTUHEHUN (MHIYKTUBHBIA U Me30MEpHBIN () (PEKThI).

[IpencraBnenue o kinaccuukalu opraHMYeckux BemiecTB. [loHATHE O (YHKIHMOHANBHON Tpymme. [omonorus.
T'omonorudeckue psgpl. Cucrematudeckass HOMeHKIaTypa opranumueckux coeauHenuit (IUPAC) u TpuBuanbHble Ha3BaHHS
OTAETBHBIX MIPEACTABUTEIEH.

Oco0eHHOCTH M KIacCU(HKaLUs OPraHMYecKuX peakiuil. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKLHH B OPraHUIECKON
XVMUH.

OKCHepUMEHTATbHBIE METOAbI M3Y4EHHsS BEUIECTB M HX IPEBPAIICHUH: O3HAKOMIICHHE C 00paslaMu OpPTraHWYECKHX
BEIIECTB M MaTepHajaMH Ha HX OCHOBE, ONBITHl IO NPEBPAINCHUIO OPraHMYECKHX BEIECTB NPH HArpeBaHUU (IIIaBJICHHE,
00yTIIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE MOZAEICH MOJICKYII OPraHUIECKHX BEILECTB.

Yraesoaoponsl.

Anxanpl. ['OoMoONMOrMUYecKWil psAn ankaHoB, oOmas QopMyna, HOMEHKIATypa H H30MEpHS. OIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN alKaHoB, SP°-ruOpWIM3alms aTOMHBIX OpOWTaneil yriepona, G-cBs3b. (DU3NYECKUE
CBOWCTBA aJIKAHOB.

XVUMHWYECKHE CBOMCTBA QJIKAHOB: PEAKIUM 3aMEIICHHS, W30MEpH3alNH, ACTHAPHPOBAHWSA, LUKIU3AIWH, HPOIU3a,
KpeKnHra, roperus. IIpeacrasieHne o MeEXaHU3Me PEaknii paTuKaaIbHOTO 3aMEICHHS.

Haxoxnenne B mpupose. CriocoObl OTydeHns U IPUMEHEHHE AJIKaHOB.

[uxmoankansl. O0mias dopmyna, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH CTPOCHHS M XUMHYECKHX CBOWCTB MalIbIX
(mKIoIponaH, NMUKIOOYTaH) W OOBIYHBIX (IMKIIONICHTAH, IMKIOTEKCaH) MUKIoaNKkaHoB. CHOCOOBI MONYYEeHUS M IPUMCEHECHUC
LIUKJIOATKAHOB.

Anxensl. ['oMonorndeckuii psz ankeHoB, oOmast GopMyia, HOMEHKJIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aJIKEHOB, SP>-THOpPUIN3aLKS AaTOMHBIX OpOUTaneil yriaepona, o- u m-cBszu. CTpyKTypHas M reoMeTpHyeckast (IMC-TpaHc-
) n3omepust. Pu3nUeckre CBOMCTBA AIKEHOB. XMMHUUECKNE CBOMCTBA: PEAKIMN MIPUCOSTMHEHNS, 3aMEICHHUS B O-TIOJIOXKEHHUE TIPH



ﬂBOﬁHOﬁ CBA3U, MMOJIUMCPU3ALNN U OKUCIICHUS. HpaBI/IHO MapKOBHI/IKOBa. KauectBennrie pCaKkuun Ha HBOﬁHy}O cBs13b. CriocoObI
NOJTYUYCHUA U IPUMCHCHUC AJIKCHOB.



Ankamuensl.  Knaccudukanus — ajkagueHOB  (CONPSHKEHHBIC,  W30MHPOBAHHBIC,  KYMYIUPOBAHHDLE).
OcoOeHHOCTH 3JIEKTPOHHOI'O CTPOEHHS M XMMUYECKUX CBOWCTB CONPSDKEHHBIX TUEHOB, 1,2- n 1,4-npucoeanHeHue.
[Monumepusanus conpspKEHHBIX AUeHOB. CIIoco0b! MOTy4YeHUs ¥ IPIMEHEHHE aJIKaINeHOB.

AnkuHbl. ['oMonmorndeckuil psii ajJkuHOB, oOmias (popMyia, HOMEHKIATypa W M30MEpHs. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJN aJIKWHOB, SP-THOpMAM3AINS aTOMHBIX opOuTanei yriaepoma. ®usndeckne
CBOMCTBa aJKMHOB. XMMHUYECKHE CBOMCTBA: PEAKMH ITPUCOSTUHEHHS, TMMEPU3aIii U TPUMEPU3aIiN, OKUCICHUSL.
KucnorHrle cBOMCTBa aIKHHOB, MMEIONIMX KOHIIEBYIO TPOHHYIO CBsI3b. KauecTBeHHbBIE peakuy Ha TPOWHYIO CBSI3b.
CrniocoObI oTy4eHus ¥ IPUMEHEHHE aJIKHHOB.

ApomaTtuueckue yriieBofopos! (apeHsl). I'omonorndeckuil pan apeHoB, oOmmas ¢hopMyna, HOMEHKIATYpa U
u3oMepus. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MONEKYNbl OeH3ona. Du3uyeckue CBOHCTBA apeHOB.
XuUMH4yecKue cBOiicTBa O€H301Ia U €r0 TOMOJIOTOB: PEaKLUK 3aMelIeHNs] B OEH30JIbHOM KOJIBIIE U YIIEBOJIOPOIHOM
paguKane, peaklUu IPHCOSIUHEHUS, OKHUCIeHHEe romonoros Oensona. IlpencraBieHne o0 OpUEHTHPYIOLIEM
JEUCTBUM 3aMecTUTeded B OEH30JILHOM KOJNbLE Ha TMpHMepe aJKWIbHBIX PpaJuKalioB, KapOOKCHUIILHOM,
THJPOKCHIIBHOM, aMHMHO- W HHUTPOTPYNIHI, aTOMOB rajoreHoB. OCOOEHHOCTM XHMHYECKHX CBOWCTB CTHpOIA.
INonumepusanus crupona. CriocoOb! MOTy4eHHUs! U IPUMEHEHHE apOMaTUUECKUX YTIIEBOAOPOLOB.

[puponustii ra3. IomyrHsle HedTsiHBIE ra3sl. HedTh 1 €€ nporcxoxaenue. KaMeHHBIH yroib ¥ NPOIYKTHI
ero mnepepaboTku. CrnocoObl TepepaOOTKH HedTH: TeperoHka, KpeKHUHI (TePMUYECKHH, KaTaJIMTUYECKuii),
pudopmuHr, uponus. [IponykTsl nepepadoTki HedTH, UX TPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBS3b MEXIy pa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

ONeKTPOHHOE CTPOEHHE TaJIOTE€HIIPOU3BOJHBIX YIVIEBOAOPOAOB. Peakiuu 3aMeIleHUs TrajoreHa Ha
THIPOKCOIPYIITY, HUTPOTPYIILY, LHAHOTPYIILY, aMHHOIpymIy. JIefCTBUE Ha TIallOr€HIPOU3BOJHBIE BOIHOIO U
CIMPTOBOTO pacTBopa IENouYM. B3anMonelcTBHe AWraloreHajJKaHOB C MarHueM M LUHKOM. [loHsiTHe o
METAJUIOOPTraHUYCCKUX COCAUHCHUAX. Hcnonp3oBanue TraJIOTCHIIPOU3BOAHBIX YIJIEBOAOPOAOB B 6BITy, TCXHUKE U
IIPU CUHTE3€ OPraHMYECKUX BEIECTB.

OKcHepUMeHTANIbHBIE METOJIbl M3YUEHHs! BEUIECTB M WX NpEeBpalleHHi: M3ydeHue (U3MYECKHX CBOMCTB
YIIIEBOOPOIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX PEAKLUH YIIeBOAOPOIOB Pa3IMYHBIX KIaccoB (0OecIBeYUBaHHE
OpOMHOW WJIM HMOIHOM BOMABI, pacTBOpa IIepMaHraHaTa Kajus, B3aUMOJACHCTBHE alleTWICHA C aMMHAYHBIM
pactBopoM okcuza cepedpa(l)), kauecTBeHHOE OOHApy)KEHHE Yriepoia W BOAOPOJa B OPraHMYECKHX BEIEeCTBaX,
NOJTydeHHe STHIEHAa ¥ U3y4YEHHE ero CBOICTB, O3HAKOMIIEHHE ¢ KoyuteKusaMu «HedTs» u «Yroib», ¢ obpasnaMu
IUIaCTMAacc, KaydyKOB U DPE3MHBI, MOJCIHMPOBAHHUE MOJIEKY]1 YIJIEBOAOPOJOB M  TaJIONCHIPOU3BOIHBIX
YTJIEBOAOPO/IOB.

Kucnopoacoaep:kanme oprannyeckne coeHHEHMsI.

IIpenensHple omHoaToMHBIE crnupThl. CTpoeHne Monekya (Ha TpUMepe MeTaHolia M 3TaHONIa).
Tomonoruyeckuit psia, obuias Qopmyna, nzoMepusi, HOMEHKIAaTypa M Kiaccubukauus. Dusmueckue CBOWCTBA
IIPE/IeNIbHBIX OIHOATOMHBIX CIHPTOB. BomoponHbIe CBSI3M MEXIy MOJEKYJIaMH CIHUPTOB. XUMHYECKHE CBOWCTBA:
peakuuy 3aMelleHus, NEerHApaTallii, OKHCICHUs, B3aUMOJIEICTBHE C OpPraHMYECKMMH M HEOPraHHYECKHUMHU
kucinoramu. KadecTBeHHass peakuust Ha OJHOATOMHbIE CHHMPTHL. JleHiCTBHME 3TaHOIa M METaHOJIA HAa OPraHU3M
yenoBeka. CrocoObl MONy4eHHs 1 NPIMEHEHHE OAHOATOMHBIX CITUPTOB.

[Ipoctsie 3¢upbl, HOMEHKIaTypa U u3oMepHs. OcoOeHHOCTH (QU3MYECKHX U XMMHYECKHX CBOMCTB.

MHOroaTOMHbIE CIUPTHl — STWICHINIMKOIb U TMUepuH. Dusnueckne U XMMHUYECKHE CBOWCTBA: PEAKIHU
3aMEIEHUs], B3aUMOJEHCTBHE C OPTraHWYECKUMHM M HEOPTraHWYECKMMM KHCIOTaMH, KadeCTBEHHAs pEakuus Ha
MHOTOAaTOMHBIE CHOHUPTHL lIpencTaBieHre O MeXaHW3ME peaknui HyKIeopuIbHOro 3amemeHus. JleifictBue Ha
opranusM denoBeka. CrocoOb! MOMydIeHus 1 IPIMEHEHHE MHOT0aTOMHBIX CITUPTOB.

@enon. CTpoeHne MONEKYIbl, B3aMMHOE BJIMSHHWE THAPOKCOTPYNIBI M OEH30IbHOrO sapa. Pusmdyeckue
cBoiictBa (enona. OcOOCHHOCTH XUMHUYECKUX CBOUCTB (heHona. KauecTBeHnubie peakuuu Ha ¢eHon. TOKCHIHOCTH
¢denona. CriocoObl moyueHus ¥ npuMeHenne Genomna. deHonpopmanbaeruHas cMoa.

KapOoHuibpHBIE COSTMHEHUS — albJCTHIBl M KETOHBI. ODJEKTPOHHOE CTPOCHHE KapOOHWJIBHOH TIpyIIIHI.
l'omonorndeckne psiapl anbJeTHAOB M KETOHOB, oOmias Qopmyna, n3oMepuss ¥ HOMEHKnaTypa. Pusmueckue
CBOWMCTBA aJbJETHIOB M KETOHOB. XHMWYECKHE CBOWCTBA aJbJCTHIOB M KETOHOB: PEAKIUH IPHCOCAWHEHUS.
Okwcnenne anbIeTuI0B, KaueCTBEHHBIE PEAKIIMH Ha aibaeruapl. CrocoOsl MoydeHus 1 IPUMEHEHNE albJCTHIO0B
1 KETOHOB.

OmHOOCHOBHBIC TIpe/ieTTbHBIE KapOOHOBBIE KUCITOTEL. OCOOCHHOCTH CTPOCHHUS MOJEKYI KapOOHOBEIX KHCIIOT.
W3omepuss m HOMeHKnarypa. (PH3WYECKHE CBOHCTBA OIHOOCHOBHBIX TIPEJEIbHBIX KAapOOHOBBIX KHCIIOT.
BonoponHsie cBS3M MEXIy MOJIEKyIaMH KapOOHOBBIX KHCIIOT. XHUMHYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peaknus TepupHUKanny, Peakuy ¢ yJacTHEM YIJIeBOJOPOAHOro pamukaina. OcoOOEHHOCTH CBOMCTB MYypaBBbHHOM
KUCNOTHL. TToHATHE O IPOM3BOAHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3¢Hpax. MHOroodpasue kapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEIPEAETbHBIX W apOMAaTHYECKMX KapOOHOBBIX KHCJIOT, AWKApOOHOBBIX KHCIIOT,
THJPOKCHKapOOHOBBIX KHCIOT. IlpencraBurenn BhICHIMX KapOOHOBBIX KHCIIOT: CT€ApUHOBAs, MaJbMHUTHHOBAS,
OJIEWHOBAS, IUHOAEBAS, TUHOAEH08asA KUCIOThL. CIIOCOOB! OTydeHNs! M IPUMEHEHNE KapOOHOBBIX KHCIIOT.



Crnoxnsle 3¢upsl. ['omonorndeckuit psn, odmas (opmyna, u3omepus U HOMEHKIaTypa. Pusmueckue u
XUMHMYECKHE CBOMCTBA: TUAPOIN3 B KHCION U MIETOYHON Cpefe.

XKupsl. Ctpoenune, puznveckue U XUMHYECKHE CBOIMCTBA JKUPOB: THIAPOJIN3 B KUCIOH M IIETOYHOU cpere.
OcoOeHHOCTH CBOMCTB KHUPOB, COAEPKAIIMX OCTATKH HETPEETbHBIX KUPHBIX KUCIOT. JKHUpPHI B IpUpo/Ie.

MBb11a Kak CONHU BBICIIUX KAPOOHOBBIX KUCJIOT, HX MOIOIIEE ICHCTBHE.

OOmast xapakTepucTuka yriaeBopoB. Kiaccnpukanust yriaeBogoB (MOHO-, M- W IIOJIHCaxXapujbl).
MoHocaxapusl: TIII0K03a, (pyKTO3a, rajlakrtosa, prudosa, ne3okcupndo3a. Ousndeckue CBOWCTBA M HAXOXKICHHUE B
npupoze. @orocuHTe3. XUMHIECKHE CBOICTBA TIIIOKO3BI: PEAKIMU C Y9aCTHEM CIIMPTOBBIX M allbJAETHUIHON TPYII,
CIHUPTOBOE U MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHne TII0K03bI, €€ 3HaUeHHEe B JKU3HEAEATEIbHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, ManbTo3a M JIakTo3a. BoccraHaBiuBaroliye M HEBOCCTAHABIMBAIOIIME AWCAXapHIBbL.
I'maponus aucaxapunos. Haxoxknenue B mpupone M mnpumeHeHue. [lommcaxapuipl: Kpaxmaj, IJIMKOTEH U
nentono3a. CTpoeHHe MaKpOMOJEKyNl Kpaxmaja, TJIMKOreHa U Iejuntono3bl. Pusndeckue CBOMcTBa Kpaxmana U
LIEJITI0NI03bl. XMMUYECKUE CBOIMCTBA KpaxMaia: THAPOIN3, KAUeCTBEHHAs! Peaklys ¢ HOJOM. XUMHUUECKHE CBOHCTBA
LEJUTIONO3BI: THIAPOJIM3, ToiMydeHHe 3(GHUpoB Ne/utoio3bl. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MENK).

OKcnepuMeHTabHbIE METOBI M3YUEHHUs BEUIECTB U UX IPEBPAICHHUI: pACTBOPUMOCTD Pa3JIMYHBIX CIIMPTOB
B BOJIE, B3aMO/ICHCTBHE 3TAHOIA C HATPUEM, OKHUCIIEHHE STHJIOBOTO CIIUpPTAa B ajlbAETH] Ha PacKaJEHHON MeTHOU
MIPOBOJIOKE, OKHCIIEHHE AITHUIIOBOTO CIIUPTAa JMXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEpHAIIOB),
Ka4yeCTBEHHbIE PeaKkIuu Ha anbaeruasl (¢ ruapokcuaoM nuammuHcepeodpa(l) n rugpokcumom meau(ll)), peakims
runepuHa ¢ ruapokcuaoM Memu(ll), xumuueckue CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJEHCTBHE
pactBopa Tir0K03bI ¢ TuapokcuoM Meau(ll), B3anMonelicTBre kKpaxmaia ¢ HO/IOM, PEIlIeHHE IKCIIEPUMEHTATBHBIX
3anad mo TeMaM «CrapThl U (eHoNb», «KapOoHoBbIe KUCTOTHI. ClOXKHBIC (HUPHI».

A3oTcoaep:kalue OpraHuyecKre coeJHHeHus.

AMHMHBI — OpraHuuYecKHe TMpOW3BOAHbIE amMuaka. Kiaccudukaims amuHOB: anmudaTHdeckue u
apoMaTH4ecKue; MNepBUYHbIE, BTOpWUYHBbIE M TpeTnuHble. CTpoeHHMEe MoJeKys, obOmias ¢opMmyna, H3oMepus,
HOMEHKJIaTypa U (HU3MYECKUE CBOICTBA. XMMHUYECKOE CBOMCTBA alM(aTHUECKUX aMHMHOB: OCHOBHbIE CBOICTBa,
AJIKWIMPOBAaHKE, B3aMMOJICHCTBHE MEPBUYHBIX aMUHOB C a30TUCTON KUCIOTON. COlu alnKUIaMMOHMS.

AHWIUH — TIpeJICTaBUTENIb aMHUHOB apoMaTHuyeckoro psnaa. CTpoeHue aHWnIMHA. B3anMHOe BIMSHUE TPy
aTOMOB B MoJeKyie aHMINHA. OCOOEHHOCTH XMMHMYECKUX CBOMCTB aHWIMHA. KauecTBEeHHbIE peaklny HA aHWIMH.
Croco0bl oy4yeHus ¥ NpIMeHeHne anudaTHieckux aMuHOB. [lonydeHne aHmInHA U3 HUTPOOEH307Ia.

AwmmuHokucnorel. Homenknatypa u wnszomepusi. OTnenpHbIE MPEACTABUTENN O-aMHHOKHCIOT: TJIMIIVH,
ananuH. @Ousuueckue CBOIMCTBA aMHMHOKUCIOT. XHMHYECKHE CBOMCTBA aMHUHOKHCIOT KakK aMQoTepHbIX
OPraHMYECKUX COENMHEHMH, peakuys IOJIMKOHACHCAIMH, OOpa3oBaHME NENTUAHOH cBA3u. buomornueckoe
3Ha4YeHHEe aMUHOKHUCIOT. CUHTE3 M THAPONN3 NENTH/IOB.

benku kak mpupogHsle noauMepsl. IlepBuuHas, BTOpUYHas U TPETUYHAS CTPYKTypa O€nkoB. XUMHUYECKUE
CBOMCTBa OEIIKOB: THAPONN3, IEHATYPAIHs, KAUeCTBEHHBIE PEaKLUK Ha OCSIIKH.

OKCrieprMeHTaIbHbBIE METOABl M3Y4EeHHs BEIIECTB M HMX IIPEBpAILeHHi: PacTBOpPEHHE OEJIKOB B BOIE,
JieHaTypauus OeJIKOB IIPU HarpeBaHUH, LIBETHBIE PEaKIMU Ha OEJKH, pelIeHne SKCIePUMEHTAIbHBIX 3a4a4 [0 TeMaM
«A3oTcoaepKalle OpraHn4ecKie cCoeMHeHIs» U «Pacro3HaBaHue OpraHM4ecKUX COCUHEHUID.

BbicokoMoiIeKyIApHBIE COCIMHEHMSI.

OCHOBHBIE TIOHATHS XMMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO,
CTENCHb MOIMMEPHU3AINH, CPEAHAS MOJIEKyIsipHas macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYISPHBIX
COEIMHEHUH — MONMMEPHU3aNs U HOITUKOHIECHCAIIHS.

[Tonmumepnbie matepuansl. [lmacTmacchl (MOMMATHIEH, MOJUIPONWIEH, MOTMBUHWIXIOPHI, MOJUCTUPOI,
MOJTUMETHIIMETaKpUIIAT, TONUKapOOHATHI, MOMMATHIEHTepedTanar). Y THIn3anus 1 nepepadoTka IIacTHKA.

OnacToMepbl: HATypalbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJIOpOIPEHOBBIH,
M30MPEHOBBINA) U CHIINKOHBI. Pe3nHa.

Bomokna: HaTypadbpHBIE (XJIOMOK, IIEpCTh, IWIENK), HCKYCCTBEHHBIE (BHCKO3a, AaleTaTHOE BOJOKHO),
CHHTETHYECKHE (KaIllpOH U JaBCaH).

[Tonumeps! cienuaabHOrO Ha3HAaYEeHHS (Te(IIOH, KEBIap, HIIEKTPONPOBOISIINE TOJIUMEPHI, OropasiaracMble
TTOJTMEPHI).

OKCHepUMEeHTABHBIE METOAbl W3YYEHHs BEIIECTB M MX NPEBPAINCHUIl: O3HAKOMJIEHHE C 00pa3naMu
MIPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB, PEIIEHWE SKCIEPUMEHTAIBHBIX 3a/ad M0 TeMe
«Pacmo3HaBaHue mIacTMacc U BOJIOKOH).

Pacuérnble 3amaun.

Haxoxnenne MonekynasipHOH (OPMYIbl OPTaHHYECKOTO COEJMHEHHS IO MACCOBBIM ONSM 3JIEMEHTOB,
BXO/ISIIMX B €r0 COCTaB, HAXOXKACHHE MOJEKYISIPHON (OPMYIbl OPraHUIECKOr0 COENMHEHUs 1Mo Macce (00BEMY)
MIPOAYKTOB CTOPaHMs, MO KOIHYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB PEaKIMU H/WIIN MCXOIHBIX BEIECTB,
YCTAQHOBIICHHE CTPYKTYPHOH (OpMYJIbI OpPraHMYEeCKOro BEIIeCTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WIIH
CHoco00B MOTYYEHHS, ONPEISICHNE TOMH BBIX0/a MMPOLYKTA PEAKIMU OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.



Peanmzanus MeXTIpPEIMETHBIX CBSI3€H MPU M3YYCHHH OPTaHUYECKOW XWMHUHU B 10 Kilacce OCYIIECTBIIACTCS
Yyepe3 HCMONB30BaHUE KaK OOIIMX €CTCCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHHA, MPHHATHIX B OTICIHHBIX
MpeMETaX eCTeCTBEHHO-HAYIHOTO IIHKIIA.

OOmme eCTeCTBCHHO-HAYYHBIC TOHITHS: SBJICHUC, HAYJYHBINH (DaKT, THIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CHHTE3, KiaccuuKaIws, HaOIroIeHIEe, U3MEPEHIE, IKCIIEPUMEHT, MOJICITb, MOJICTTHPOBAHHUE.

Om3uka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEUTPOH, MOJEKYNa, SHEPTeTUYCCKUN YPOBEHB, BEIICCTBO,
TeNno, 00bEM, arperaTHOe COCTOSHIE BEIIECTBA, (PH3MUCCKHE BETMUMHEI, SAMHUIBI H3MEPEHHS, CKOPOCTh, YHEPTHS,
Macca.

Buonorus: xierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MeTador3M, HACICACTBEHHOCTh, aBTOTPOGHBIN U
reTepoTpodHBIA THII THUTAaHUS, OpokeHHe, (OTOCHHTE3, IBIXaHWE, OCIKH, YIJICBOMABI, XHPBI, HYKICHHOBBIC
KHCJIOTBI, ()EPMEHTBI.

I'eorpadus: mone3Hple HCKOMaeMbIe, TOILTURO.

TexHOJIOTHS: MUIIEBHIC MPOMYKTHI, OCHOBBI PAIMOHAIBHOIO MUTAHUS, MOIOIIME CPENCTBA, MaTepUANBI U3
WCKYCCTBEHHBIX U CHHTCTUYCCKUAX BOJIOKOH.

ILTAHUPYEMBIE PE3Y/JIBTATBI OCBOEHHUA ITIPOI'PAMMBI I10 XHUMHUH HA YT /IYBJIEHHOM
YPOBHE CPE/THEI O OBIIIEI' O OBPA3OBAHHUA
JIMIJHOCTHBIE PE3YJIbTATHI

B COOTBETCTBHHU C CUCTEMHO-CATEIBHOCTHBIM TIOAXOJ0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIETATOB OCBOCHUS
npeaMera « XUMUs» Ha YPOBHE CPEIHEr0 OOIIero 00pa3oBaHUs BBIICICHBI CICIYIONIAE COCTABIISIONINE: OCO3ZHAHUE
00YJaIOIIUMHUCS POCCHICKOMN TI'paKTaHCKONH HMICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTCIILHOCTH U
CaMOOIIPENICIICHUI0;, HAJIW4Yhe MOTHBAIMA K OOYYCHHIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOYYarOIIuXCs
pyKOBO)]CTBOBaTI)CSI l'IpI/IHSITI)IMI/I B 06H_[eCTBe l'[paBI/IJ'laMI/I u HOpMaMI/I MOBCACHHWA, HAJINYUC HpaBOCOSHaHI/IH,
3KOJ'IOFI/I‘-ICCKOI71 KyﬂbTy‘pr; CHOCO6HOCTB CTaBUTH LICJIU U CTpOI/ITI:. JKU3HCHHBIC IIJIaHBI.

JIn4HOCTHBIE pE3yJNbTaThl OCBOSHHMs HpenMera «XHUMHUS» OTPaXaloT CHOPMHPOBAHHOCTH — OIBITA
NO3HABATENILHOM M MPAKTHYECKOH AeATEIbHOCTH OOyYaroluxcs B MPOIIECCe peau3aluid 00pa30BaTeNbHOM
JIEATEIILHOCTH.

JIn4HOCTHBIE pE3yJNbTaThl OCBOEHHMs HpenMera «XHUMHUS» OTPaXaroT CHOPMHPOBAHHOCTH  OIBITA
NO3HABATENIFHOH M MPAKTHYECKOH AEATEIbHOCTH OOYYalolIMXCs B IMpOLECCE peau3alud 00pa3oBaTeIbHOU
JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCcKOro BOCHUTAHUS .

OCO3HAHMSI OOYYAIOIIUMHUCS CBOMX KOHCTHTYI[MOHHBIX IPAaB W OOS3aHHOCTEH, YBa)KCHUS K 3aKOHY H
MIPaBOMOPAIKY;

NPEACTaBICHUS O COLATIFHBIX HOPMAaX U MPaBHIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTENIbHOCTH IPU CO3JAHUM YYEOHBIX IPOEKTOB, PELICHUU
y4eOHBIX U [TO3HABATENbHBIX 337124, BHIIOIIHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHThl APYIUX NpU aHAJIH3e
Pa3IMYHBIX BUJIOB YU€OHOM JAEATEIBHOCTH;

2) NaTPHOTUYECKOr0 BOCIIMTAHMA:

LIEHHOCTHOT'O OTHOIIEHHS K ICTOPUIECKOMY U HAYYHOMY HACJICAUIO OT€YECTBEHHON XUMMUH;

YBaKEHUsI K ITIPOIIECCY TBOPYECTBA B OOJACTH TEOPHM M TPAKTUYECKOTO MPUIIOKEHUS] XUMHH, OCO3HAHHSI
TOT0, YTO JAaHHBIE HAYKH €CTh PE3YNIbTaT JIUTEIBHBIX HAOIIOACHHH, KPONOTIMBEIX 3KCIIEPUMEHTAIBHBIX ITIOMCKOB,
ITOCTOSIHHOT'O TPYZa YIEHBIX U MPAKTHUKOB,

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJYYECHHH M TOCIEIYIONIEM aHAIIU3e HH(OpMaluK O mepeaoBbIX
JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, ITHIECKOTO ITOBEICHII,

CIIOCOOHOCTH OIICHHWBATh CHUTYAIllWH, CBSI3aHHBIC C XUMHYECKHUMH SIBIICHHSAMH, W TMPUHAMATH OCO3HAHHBIC
peIIeHnsI, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEACHWE W TOCTYNKH CBOMX TOBAPHINEH C IO3WIMA HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YIETOM OCO3HAHHS MOCIEICTBHI TIOCTYITKOB;

4) popMupoBaHUs KyJIbTYPHI 310POBBS:

MIOHUMAHUS IEHHOCTEeH 370poBoro M 0Oe3zomacHOro oOpas3a >KWU3HH, HEOOXOOMMOCTH OTBETCTBEHHOI'O
OTHOIIIEHHS K COOCTBEHHOMY (PH3HUYECKOMY H TICHXUIECKOMY 30POBBIO;

COOITFOICHHST TIPAaBIIT OE30IaCHOT0 OOpAIeHHs C BEIIECTBAMH B OBITY, MOBCEAHEBHON JKU3HU, B TPYIOBOM
JIeATEILHOCTH,

TTOHUMAHUS [IEHHOCTH TPaBWJI WHAWBUAYAJIHFHOTO M KOJJICKTHBHOTO OE€30MACHOTO TIOBSICHUS B CHUTYAIIHsX,
YTPOXKAIOIINX 3I0POBBIO U KA3HH JIFOJIEH;

OCO3HAHUS TOCIEICTBUA W HENPHUATHS BPEAHBIX TPUBBIYCK (YIIOTPEONCHHUS aJKOTOMsl, HAapPKOTHKOB,
KypeHHsl);

5) TpyaoBOro BociuTAHUS:



KOMMYHUKATUBHOH KOMIETEHTHOCTH B  Yy4eOHO-HMCCIIEOBATEIBCKOW  JEATEIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOH U APYIUX BUAAX NESTEIBHOCTH;

YCTaHOBKM HA aKTHBHOE Y4acTHE B PEIICHUH MPAKTUIECKUX 3a]ad CONMAILHOM HaIlpaBIEHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIBI);

MHTEpeca K NMPAaKTUIECKOMY M3yUIeHHUI0 Ipodeccuii pa3iIuyHoOro poja, B TOM YHCIIE Ha OCHOBE IPHUMEHEHUS
MIPEZIMETHBIX 3HAHWUH 110 XUMUH;

YBa)KEHUS K TPYAY, JIOAAM TpyJa U pe3ylbTaTaM TPYAOBOU AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHAWMBUIYaJbHOW TpaeKTOpWUH 0Opa3oBaHMs, Oymymied nmpodeccuu u
peanu3anuy COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMUH,
WHTEPECOB M MOTpeOHOCTEH 001IecTBa;

6) 3K0JI0OrHYeCKOro BOCIIUTAHMS :

9KOJIOTMYECKH eNIECO00Pa3HOro OTHOIIECHHMS K IIPUPO/IE KaK MCTOYHHKY CYIIIECTBOBAHMS JKU3HH Ha 3eMIIe;

MMOHUMaHUS TJI00ANTBHOTO XapakTepa SKOJOTMYECKHX Ipo0JieM, BIHMSHHS 3KOHOMHYECKHX IIPOIIECCOB Ha
COCTOSTHUE TIPUPOTHON U COLIMATILHOU CPEIBI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTIDKEHUH XUMHHU JUISl PELICHHs BOIPOCOB PAalMOHAIBHOTO
MIPUPOAOIOIH30BAHUS,

AKTUBHOTO HENpUATHS JACUCTBUM, MNPHHOCSIIMX BpeA OKpYyXKarolled MpUpPOAHON cpede, yMEHHS
MIPOTHO3UPOBATH HEOJIATONPUATHBIE IKOJIOTHYECKHE MOCIIEACTBUS PEINPHHUMAEMBIX JICHCTBUI M NPENOTBPAIIATh
ux;

HaJIM4USA Pa3BUTOTO OSKOJOTMYECKOTO MBIIUICHHS, HKOJOIMYECKONM KyIbTYpHI, OIBITA JAEATETbHOCTH
SKOJIOTHUECKOW HAaNpaBIeHHOCTH, YMEHMS DPYKOBOJACTBOBATHCA MMM B IO3HABATEIbHOW, KOMMYHHUKAaTHUBHOH H
COLIMAJIbHOW TIPaKTHKE, CHIOCOOHOCTH U YMEHUsI aKTHBHO IPOTUBOCTOSThH HJIEOJIOTHH XeMO(oOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOILECTBEHHON NPaKTHKH;

NOHUMAaHMsI CeU(pUKN XUMHUH KaK HAyKH, OCO3HaHHs e€ poiii B (POPMUPOBAHUH PALMOHAIBHOTO HAYYHOTO
MBIIIICHUA, CO3JaHUU LEJTOCTHOT'O MPECACTABJICHUA 06 OKpYXKaroumeM MUPE Kak O €AUHCTBE IPUPOJALI U UCIIOBECKa, B
NO3HAHWH MPUPOHBIX 32aKOHOMEPHOCTEH U PEIlIeHUH MPo0JIeM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JJIsl COBPEMEHHOH IMBWIIM3AIMU: B €€ I'YMaHHUCTHYECKOMH
HANPaBJICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHanbHOW KyNbTYpHl, B PELICHHH TJI00ATbHBIX
npo0JieM yCTOHYMBOIO pPAa3BHUTHs YEIIOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYECKOH, MHUINEBOH W DKOJOTHUYECKON
0€30I1aCHOCTH, B PAa3BUTUM MEAWLMHBI, 00ECICUCHUH YCIOBHH YCIEIIHOrO TPyXa WU SKOIOIMYECKH KOM(OPTHOH
KH3HH KaXKAO0T0 4ieHa O0LIecTBa;

€CTECTBEHHO-HAYYHONH TI'PAMOTHOCTU: MOHMMAaHHs CYIIHOCTH METONOB IIO3HAHUS, MHCIONB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOMydaeMble 3HAHMS U aHaIu3a ¥ OOBACHEHUS SBICHUH
OKPYXAIOIIEro MUpa ¥ MPOUCXOAALIMX B HEM M3MEHEHWH, yMEHUs AeNaTh 00OCHOBaHHBIC 3aKJIIOYEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C LEIbIO NOMYIEHHS JOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIONb30BaTh XUMHUYECKHE 3HAHUA A PEIICHHS NPoOIeM B pearbHBIX
KHU3HEHHBIX CUTYaLlUsIX;

HHTEepeca K MO3HAHUIO, UCCIIE0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHHIO M CaMOOOPa30BaHHIO, K AKTHBHOMY IIOJY4YEHHIO
HOBBIX 3HaHHUH 10 XMMUH B COOTBETCTBHH € )KU3HEHHBIMU NOTPEOHOCTIMU;

WHTEpeca K 0COOEHHOCTSIM TPpyAa B Pa3IUIHBIX cpepax mpodhecCHOHaTHHOM e TeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yNbTaThl OCBOSHHUS MPOTrPaMMBI 110 XUMHH HA YPOBHE CPEIHEro o0LIero oOpa3oBaHHs
BKJIFOYAIOT:

3HaYUMBIE 11 (POPMUPOBAHUS MHUPOBO33PEHHS OOYYArONIMXCS MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE)
oOLIeHaYYHBIE TTOHATHS, OTPaXKAIOIIME IEIOCTHOCTh HAYYHOH KapTHHBI MUpa M CICHU(UKY METOIOB ITO3HAHUS,
UCIIONB3YEMbIX B €CTECTBEHHBIX HAykaxX (MaTepus, BEIISCTBO, SHEPrHs, SABIICHHE, NPOLECcC, CHCTeMa, Hay4dHbIH
(daKT, NPHUHIOWI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeNOoBaHNue, HaONIoNeHNe, W3MEpeHHe,
SKCHEPUMEHT U JIPYTHE);

VHUBEpCAJIbHBIE ~ ydeOHble  JeiicTBus ~ (IO3HABaTeNbHbIE, KOMMYHUKATHBHBIC,  DETyISTHBHEIC),
obecmeunBaromue GpopMupoBanue (YHKINOHATHHON TPaMOTHOCTH H COIMATBHOW KOMITETCHIINN 00YyJIarOIIUXCS;

CIIOCOOHOCTH OOYYAIOIIMXCS MCIIONb30BaTh OCBOCHHBIE MEKANCIHUIUTHHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS
1 YHHUBEpCaJIbHbIe ydeOHbIe AEHCTBHUS B IO3HABATEIHHON M COIMAILHOM MTPAKTHKE.

MeranpenMeTHble Pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIHLHBIMH,
KOMMYHHUKATUBHBIMH M PETYIISI THBHBIMU JICHCTBHUSAMHU.



Ilo3naBaTenbHBIC YHUBEPCAJIbHbIC y4eOHbIe NeiicTBUS

1) 6a30BbIe JJOruYecKme AeiicTBUA:

CaMOCTOSITEIHHO (POPMYITUPOBATH U aKTYyaIM3UPOBATh IIPOOJIEMY, paccMaTpHBAThH €€ BCECTOPOHHE;

OTIPEENATH LENH JesTeILHOCTH, 3a/1aBast MapaMeTphl U KPUTEPHU MX JOCTHKEHHUS, COOTHOCHUTD PE3YIIbTaThI
JIETENTLHOCTH C TIOCTABJIEHHBIMH IIEISIMU;

WCIIONIb30BaTh NPU OCBOECHWH 3HAHUM MPHEMBI JIOTHYECKOTO MBIIUICHHS: BBIJIEISTh XapaKTepHbIE TPU3HAKH
MOHATHH W YCTaHABIMBaTh WX B3aMMOCBS3b, HCIIONB30BaTh COOTBETCTBYIOIIME MOHATHS ISl OOBSCHEHHS
OTZAEJBHBIX (DAKTOB U SIBICHHH;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KITaCCH(UKAINY BEIIECTB U XUMUYECKHX PEaKIIUA;

yCTaHaBJIMBATh MPUYHNHHO-CIICICTBEHHBIE CBSI3U MEX/Y H3Y4aeMbIMH SIBIICHUSIMH;

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHAYKTHBHBIC, JEAYKTUBHBIE, 110 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPHBAEMBbIX SIBJIICHUSX, (POPMYIUPOBATH BBIBOBI M 3aKITIOUCHHUS;

MIPUMEHATh B IIPOIECCE IIO3HAHMS HCIIONB3YEMBbIE B XHMHUHM CHMBOJHMYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBEIBATE MOJENBHBIE MPEACTaBICHNS — XMMUYECKHH 3HAK (CHMBON) dJIeMEHTa, XUMHUYecKas (opmya,
ypaBHEHHE XMMHUUYECKOW PEaKIMH — MPH PEIICHUH Y4eOHBIX IO3HABATENBbHBIX M NMPAKTHYECKHX 3a7a4, TPUMEHSATh
Ha3BaHHBIE MOJENbHbIE TIPEJCTABICHHS JUIS BBISABICHHS XapaKTEPHBIX TPU3HAKOB HM3Y4aeMbIX BELIECTB U
XMUMHUYECKHUX PEaKIHH.

2) 0azoBbIE HCCJIE0BATEIbCKHE IeliCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHHMS BEIIECTB M XUMHUECKHX PEAKIHI;

(dopMynupoBaTh ILENW W 33/a4d  HWCCIEAOBAaHUS, WCIIOJI30BATh IIOCTaBJICHHBIE M CaMOCTOSTENBHO
c(hOpMyIMpPOBaHHBIE BOMPOCHI B KAa4e€CTBE MHCTPYMEHTA IO3HAHMS M OCHOBBI JUIsi ()OPMHUPOBAHMS THUIOTE3BI I10
IIPOBEPKE NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYXJIECHUH;

BJIaZICTb HaBbIKaMU CaMOCTOSATEIIBHOI'O IUIAHUPOBAHUA W TIPOBEACHUSA YUYCHHUYCCKUX OKCIECPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsl HAOJIONATh 32 XOJIOM IPOIIECCa, CaMOCTOATENFHO IMPOTHO3UPOBATH €ro PEe3yJbTarT,
(dbopMmynupoBaTh OOOOIIEHUSI M BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIIEIOBAHUS, COCTaBIISAThH
00OCHOBaHHBIH OTYET O MPOJICITAHHON paboTe;

NpUOOpeTaTh OIMBIT YICHUYECKOM HCCIIEI0BATENLCKOIM M MPOSKTHOM IS TEIbHOCTH, POSBIIATH CIIOCOOHOCTD
U TOTOBHOCTH K CaMOCTOATCIBHOMY IIOUCKY METOAOB PCHICHHSA MPAKTHUCCKUX 3a4av, NPUMCEHCHUIO Pa3JIMYHBIX
METO/I0B MO3HAHUSI.

3) pabGora ¢ uHpopmManueii:

(dopMynmUpoBaTh 3ampockl M INPUMEHATh pPa3IM4Hble METOAbl IPH IIOMCKe M oTOope HH(OpMaLuH,
HEOo0XOMMOM A1 BHIIOHEHHS Y4eOHbIX 3a1a4 ONpeNeIEHHOro TUIIA;

HpHOOpeTaTh ONBIT HCIIONB30BAaHHS HH(OPMAILMOHHO-KOMMYHHUKATUBHBIX TEXHOJNOTHMH M  Pa3IM4YHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaJbHYIO (OpMy TmpeacTaBieHuss uHopMmanuu (cxembl, Tpaduky,
JMarpaMMBl, TaOJULBI, PUCYHKU U IPYTHE);

HCIIONB30BAaTh HAYYHBIN S3BIK B KaYECTBE CPEACTBA IpH paboTe ¢ XUMHYECKOH MH(pOpMaluel: MpUMEHITh
MEXMpeaMeTHbIe ((PU3NUecKre 1 MaTeMaTHUECKIe) 3HAKU U CUMBOJIBI, (DOpMYJIbI, a00peBUATYpPBI, HOMEHKIIATYPY;
HCTIONB30BaTh 3HAKOBO-CMBOJIMYECKHUE CPECTBA HATIISIIHOCTH.

KoMMyHHKAaTHBHBIC YHHBEpCATbHbIC YUeOHbIC NeiicTBHSA:

3aJ]aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXKIaeMOH TEMBI B XOJIe JHAJIOTa W/WIIH JUCKYCCUH, BHICKA3bIBAaTh HACH,
(OpMyYITUPOBATH CBOU MPEIOKEHHS OTHOCUTEIILHO BHIIIOJTHEHHS IPEIIOKSHHOM 3a1a4H;

BBICTYIATh C NPE3CHTAIMEH pPe3ylbTaTOB IMO3HABATEIFHOM AESITENBHOCTH, IMONTYYEHHBIX CaMOCTOSTENHbHO
WIN COBMECTHO CO CBEPCTHHKAMH IIPH BBIOJIHEHWH XHMHYECKOTO JKCIEPHMEHTA, NMPAaKTHYECKOW pPabOTHI IO
HCCIIEJOBAaHUIO CBOWCTB M3Y4YaE€MBIX BEINECTB, pealM3alii Y4eOHOro MpoeKTa, W (popMyTHpOBaTH BBIBOIBI IO
pe3yapTaTaM TPOBEAEHHBIX HCCIEAOBAHUM ITyTEM COTJACOBAaHMS MO3WIUN B XoAe OOCYXKIEeHHS u OOMeHa
MHEHUSIMH.

PerynsiTuBHbIe YHHBepcaJbHbIe yieOHbIe JelcTBUSA:

CaMOCTOSITETHHO IUTAHUPOBATh M OCYLIECTBIIATH CBOIO TIO3HABATEIBHYIO AEATEIHOCTD, ONPEACISIS €€ e 1
3aJa9d, KOHTPOJINPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpEMIaraeMblii ajJrOPUTM JEHCTBHH NPH
BEHITIOIHEHUH YYEOHBIX M HCCIENOBATEIBCKUX 3a]ad, BRIOMpaTh HambOoiee >(PGEKTHBHBIA CHOCO0 WX pEHICHHS C
y4€TOM MONYYSHHSI HOBBIX 3HAHHH O BEIIECTBAX M XUMUYECKHX PEAKIIX;

OCYIIECTBIISITH CAMOKOHTPOJIb IESITEIFHOCTH Ha OCHOBE CaMOAaHAIN3a M CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATBI

[IpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBI IO XMMHH Ha YriyOJE€HHOM ypOBHE Ha YPOBHE CPEIHErO
o01mero o0pa3oBaHusl BKIIIOYAIOT Crequ(UIecKue sl yaeOHOro npeaMera « XUMUs» HaydHbIe 3HAHUS, YMEHUS U
CHOCOOBI AEHCTBHI 110 OCBOCHUIO, HHTEPIPETALNH U TPE0OPa30BaHUIO 3HAHHUM, BUIBI IEITEIILHOCTH T10 MTOIYIECHHIO
HOBOTO 3HAHUS M TPHMEHEHWIO 3HAaHHH B Pa3IMYHBIX YJEOHBIX CHUTYalUsX, a TakkKe B PEATbHBIX >KH3HEHHBIX
CUTYyallMsIX, CBSI3aHHBIX C XMMHEH. B mporpamMe 1mo XMMUM NpeAMETHBIE PEe3ylbTaThl MPEACTABICHBI MO TOJaM
W3y4deHUsI.



10 KJIACC

[IpenmerHbIe pe3ynbTaThl OCBOEHHS Kypca « OpraHndeckasi XUMUsD» OTPaskaroT:

c(OpMHUPOBAHHOCTH TIPEJCTABICHHUI: O MECTE€ M 3HAUEHHH OPTaHUYECKOH XMMHUH B CHCTEME €CTECTBEHHBIX
HayK ¥ e€ ponu B OOECHEeYeHWH YCTOWYMBOTO Pa3BUTHS UYEIIOBEUYECTBA B PEIICHHUHM MPOOJEM SKOJIOTHYECKOH,
SHEPreTUYECKOH M NHIIEBOH OE30IMacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3JAaHHMHM HOBBIX MaTEepHajloB, HOBBIX
HCTOYHHMKOB SHEPTHUH, B 00ECIECUCHNH PAMOHAIHLHOTO IMPUPOAOIIONB30BaHNs, B (DOPMHUPOBAHUK MHPOBO33PEHHUS U
001Iel KyJIbTYphI YeJIOBEKa, a TaK)Ke IKOJIOTMYECKH 00OCHOBAHHOIO OTHOILIEHHSI K CBOEMY 3/I0POBBIO U IPUPOTHOM
cpexne;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHHUH, KOTOpasi BKIIOYAET: OCHOBOIOIATAIONINE TIOHATHS — XUMUYECKHN
9JIEMEHT, aToM, SIIPO M JJIEKTPOHHAs 00OJIOYKa aToMa, S-, P-, 0-aTOMHBEIC OpOHMTANIN, OCHOBHOE M BO30Y)XAEHHOE
COCTOSIHMSI aToMa, TMOpUAn3alys aTOMHBIX OpOWTajel, HOH, MOJEKYyJa, BaAJICHTHOCTB, 3JIEKTPOOTPUIATELHOCTS,
CTENCHb OKHUCJICHHWS, XHMHUYeCKasi CBs3b, MOJb, MOJSpHas Macca, MOJISIPHBI OOBEM, YIJIEPOAHBIA CKEJeT,
(yHKIMOHAIBHAS TPYIINA, PaJuKal, CTPYKTYpHbIEe (POpMYIbI (pa3BEPHYTHIE, COKPAIIEHHbIE, CKEJIETHBIE), H30MEPHS
CTPYKTYpHasi U TNPOCTPAHCTBEHHasi (F€OMETpHYECKas, ONTHYECKas), N30MEPbl, TOMOJIOIMYECKUI DS, TOMOJIOTH,
YIIIEBOJOPO/bI, KHUCIOPOJ- M a30TCOIEpIKalllue OpraHWYeCKHe COCAMHEHHS, MOHOMEp, HOJIUMEp, CTPYKTYpHOE
3BEHO, BBHICOKOMOJICKYJISIDHBIE COSIUHEHHSI; TEOPHH, 3aKOHbI (mepuoandeckuii 3akon J{. V. MenneneeBa, Teopus
cTpoeHHs1 opraHudeckux BemiectB A. M. byriiepoBa, 3akOH COXpaHEHWS] MaccChl BEIECTB, 3aKOH COXPAaHEHUS U
NPEBpalIleHus] DJHEPTUM NpPU XUMUYECKHX PEaKUUsX), 3aKOHOMEPHOCTH, CHMBOJMYECKUH S3bIK XHMHH,
MHUPOBO33pEHUECKHE 3HAHMS, JIeKAIINE B OCHOBE MOHUMAaHUs IPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUI;
MNpeaACTaBJICHUA O MEXaHU3MaX XUMHWYCCKHUX peaKum‘/'I, TEPMOANHAMUYECCKUX U KHHCTUYCCKHUX 3aKOHOMECPHOCTAX X
NPOTEKaHUs, O B3aMMHOM BJIMSITHUM aTOMOB U TPYIII aTOMOB B MOJIEKyJiaX (MHAYKTUBHBINA 1 Me30MEpHBIH 3(h(eKTHl,
opuentantl | u Il poma); ¢akromornueckue cBefeHHs O CBOMCTBaX, COCTaBe, MOJTYYEHHH W 0Oe30macHOM
HCHOJB30BAHUM Ba)KHEHUIITHX OpPraHn4eCKUX BEIIECTB B 6])ITy )41 HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU YCJIOBCKA, O6H_II/IX
HaYYHBIX PUHIMIIAX XMMHUYECKOTO IPOU3BOJICTBA (HA MPUMeEPE MPOU3BOACTBA METAHOIA, TIepepadoTKu HeTH);

C(bOpMI/IpOBaHHOCTL yMeHPIﬁZ BBIABJIATE XapaKTEPHBIC MMPU3HAKA HOHﬂTHﬁ, yCTaHaBJIMBAaTh UX B3aUMOCBA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME TIIOHATHSA IIpHU OIMCAaHUM COCTaBa, CTPOCHHUSA U CBOICTB OpPraHn4eCKuXx
COCIUHCHUM;

cOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIS COCTaBJICHMS MOJCKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJICTHBIX) (hOPMYIT OPIraHMYECKHX BEILECTB;

COCTaBJIATh yPAaBHEHUS XHMHUYECKHX pEAaKUMi M  pacKpplBaTh HUX CYIIHOCTb:  OKHCIMTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUH OCPEICTBOM COCTAaBIEHHS HJIEKTPOHHOrO 0ajaHCca 3TUX PEaKUui, peakuuii HOHHOTO
oOMeHa MmyTéM COCTABIICHUsSI MX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHI;

W3TOTaBIMBaTh MOJEIM MOJEKYJI OpraHWYeCKHX BELIECTB Ml WIIIOCTPAlMd HMX XUMHYECKOro |
IIPOCTPAHCTBEHHOI'O CTPOCHUST;

copMUPOBAaHHOCTH YMEHUI: yCTAHABIMBATH NPHHAISKHOCTh U3yUYEHHBIX OPraHMYECKUX BEIIECTB IO HX
COCTaBy M CTPOEHHIO K ONPEAENEHHOMY KJIacCy/TpyIIe COeIMHEHUH, NaBaTh UM Ha3BaHUS IO CUCTEMAaTHYECKOH
Homenknarype (IUPAC) u mpuBOAWTH TPUBHANBHBIE HAa3BaHUsI JUIS OTACNBHBIX INPEJICTABUTENEH OpraHUYECKHX
BEIECTB (PTUIICH, alleTHICH, TOXYOJ, ITMIEPUH, STUICHIIUKONb, (EeHOMN, (HOpMabIeTh, aleTalbAeri], aleToH,
MypaBbUHAsl KHCJIOTa, YKCYCHasl KHCIIOTa, CTEApUHOBAsl, OJEHHOBAs, MaJbMUTHHOBAsI KUCIOTHI, TMIMLIUH, aJaHKH,
MaJlbT03a, (PPyKTO3a, AHWINH, TUBUHUII, H30IPEH, XJIOPOIPEH, CTUPOJ U IPYyrue);

C(OPMHPOBAHHOCTh YMEHHS OIPENENATh BHA XHMHYECKOH CBA3M B OPTaHMYECKUX COCIMHEHMAX
(KoBaJIeHTHAsl U HOHHAsI CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBA3D);

c(pOpMHPOBAHHOCTh YMEHHUS IPUMEHITH MONOKEHHS TEOPUH CTPOCHHUS OpraHMYecKHX BemecTB A. M.
BytnepoBa [uis 00BsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBA U CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTEepH30BaTh COCTaB, CTPOEHHUE, (HU3MUECKHE M XMMHYECKHE CBOWCTBA
TUNAYHBIX TPEACTABUTENCH PpA3IMYHBIX KIACCOB OPTaHMYECKHX BEIIECTB: AJIKAHOB, LMKJIOATKAHOB, AJKCHOB,
QJIKaJMEHOB, AJKWHOB, apOMAaTHYECKHX YIJIEBOJOPOIOB, CIHPTOB, AlIbAETHAOB, KETOHOB, KapOOHOBBIX KHCIIOT,
MIPOCTBIX U CIIOXKHBIX 3()UPOB, JKUPOB, HUTPOCOSANHEHNI 1 aMUHOB, aMHHOKHUCIIOT, OSITKOB, YIJIEBOJOB (MOHO-, -
U TIONUCAaXapHOB), WUIIOCTPHPOBATh T€HETHYECKYIO CBS3b MEXKIY HHUMH YPAaBHEHHSMH COOTBETCTBYIOIINX
XMMHUYECKHX PEAKIMH C NCIIOIB30BAHMEM CTPYKTYPHBIX (hOPMYIT;

c(OpMHPOBAaHHOCT, yMEHHS MOATBEPXKJIaTb HAa KOHKPETHBIX IPUMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPTaHWYECKHX COCAMHEHHWH OT KPAaTHOCTH M THIIAa KOBAJIEHTHOH CBS3U (G- M T-CBSI3H),
B3aMMHOTO BJIUSTHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

cOpMHPOBAHHOCTh YMEHHS XapaKTEPHU30BATh MCTOUYHHKH YIJIEBOJOPOIHOTO CHIPHS (HEQTh, MPUPOIHBIHA
ras, yroib), CIloco0bl €ro nepepadoTKH 1 MPAKTHYECKOE TPUMEHEHHE MTPOTYKTOB MepepadoTKy;

Cc(OPMHUPOBAHHOCTh BIIA/ICHUSI CHCTEMOM 3HAaHMH O €CTECTBEHHO-HAYYHBIX METONaX IO3HAHUS —
HaOIIOICHNH, N3MEPEHNH, MOJICIUPOBAHUH, SKCIIEPUMEHTE (PEaJbHOM M MBICJIEHHOM) W YMEHHS NMPUMEHSTH 3TH
3HAHUS;



c(OpMHPOBAHHOCTh YMEHUSI NPUMEHATH OCHOBHBIC OIEPALMM MBICIUTEIBHON AEATEIBHOCTH — aHAIM3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMaTH3alNIO, BhISIBIICHIE MPUYNHHO-CIIEACTBEHHBIX CBS3EH — ISl M3y4EeHUS
CBOWCTB BEILECTB U XUMUYECKUX PEAKLNL;

COPMHUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBS3b XHMHYECKHMX 3HAHHA C TOHATHSAMH U
TIPE/ICTABICHUSIMHA JIPYTHX €CTECTBEHHO-HAyYHBIX IIPEIMETOB Ul Oojiee OCO3HAHHOTO TOHMMAaHHS CYIIHOCTH
MaTEepHAIBGHOTO €IMHCTBA MHUpA, MCHOJIB30BATh CUCTEMHBIE 3HAHUS 0 OPTaHMYECKOW XUMMHU Uil OOBSICHEHUS U
IIPOTHO3UPOBAHHUS SIBJICHUI, NIMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOY;

CcOpMHUPOBAHHOCTh YMEHHI: IIPOBOJAMTE PAcUYETHI 110 XUMHUECKAM (popMyrnaM M ypaBHEHHSIM XUMHYECKUX
peakimii ¢ HWCHONBb30BaHUEM (PU3UYCCKUX BEIMYMH (Macca, O0OBEM Ta30B, KOJIMYECTBO BEINECTBA),
XapaKTepU3yIOMINX BEIIeCTBa C KOJIMYECTBEHHOW CTOPOHBI: pacy€rsl MO HAXOKAECHHIO XMMHYECKOH (opMyIbl
BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJSIM XMMUYECKHX 3JIEMEHTOB, MNPOAYKTaM CropaHus, IJIOTHOCTU
ra3000pa3HBIX BEIIECTR;

c(OpMHUPOBAHHOCTH YMEHHH: MPOTHO3UPOBATh, aHATM3MPOBATh M OLIEHWBATh C IMO3HMLHUHA JKOJIOIMYECKON
0€30MacHOCTH TOCIEACTBUSI OBITOBOM M MPOW3BOJICTBEHHOH JESATEIFHOCTH YeJIOBeKa, CBA3aHHOW ¢ mepepaboTKon
BEIIIECTB, HCIIOJH30BATh IIOJNyYE€HHBIE 3HAHWS ISl TPHHATHS TPAaMOTHBIX pEIICHWI TpoOjeM B CHTyalusX,
CBSA3aHHBIX C XMMUEH;

c(OpMHUPOBAHHOCTh YMEHHWI: CaMOCTOSITENFHO IUIAHMPOBAaTh W MPOBOJIUTH XHMHUYECKUH 3KCIEPHUMEHT
(mony4yeHNe M M3ydeHHE CBOMCTB OpPraHMYECKUX BELIECTB, KAYECTBEHHBIC PEAKIMH YIJIEBOJOPOJIOB Pa3IHYHBIX
KJIaCCOB M  KHUCIIOPOJCOJEpXKAIlMX OpPraHMYECKHUX BEIIECTB, pEIIEHHEe HSKCIEPUMEHTANbHBIX 3aJay o
pacIio3HaBaHMIO OPTaHHUYECKHX BEIIECTB) C COOJIONEHHWEM IpaBWII 0E30MacHOr0 OOpaleHUs] C BEIIECTBAMH M
na0opaTopHEIM  000pyJOBaHHEM, (OpMYIMpPOBaTH LeNIb HCCIEAOBaHUS, IIPEACTABIATh B pPa3iIuYHON (opme
PEIYIbTAThHI OKCIICPUMEHTA, AHAJIU3UPOBATD U OLICHUBATH UX JOCTOBCPHOCTD,

c(OpPMUPOBAHHOCTh YMEHUI:

coOJIoaTh TpaBHia DKOJIOTMYECKU IIEIeCOO0pa3HOro MOBEACHHS B OBITY W TPYAOBOH JAEATEIBHOCTH B
LIEJIAX COXPAaHEHUS CBOETO 370POBbs, OKPYXKaroUlel MPUPOAHOM Cpebl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HABAaTh ONACHOCTh TOKCHYECKOrO [EHCTBHS Ha JKMBBIE OPraHU3MBI OIpPEIENEHHBIX OPraHMYECKUX
BEIEeCTB, MOHUMas cMbici nokasarens [1JIK;

AHAJIM3UPOBATH LICHeCOO6pa3HOCTI) MPUMCEHEHUA OPraHUYCCKUX BCIICCTB B MPOMBIINIJICHHOCTH U B 6I)ITy C
TOYKH 3PEHMSI COOTHOLLEHUS PUCK-TI0NIb3a;

Cc(OPMHUPOBAHHOCTh YMEHHH: OCYLIECTBIISATH IICJICHANPABICHHBII TOMCK XUMHYECKOW HH(pOpManuu B
Pa3IMYHBIX UCTOYHHUKAX (HayuyHas W ydeOHO-Hay4dHas JIMTEepaTypa, cpeicTBa MaccoBoi mHpopmauuu, UHTepHET 1
Jpyrue), KPUTHUYECKM aHaIM3MPOBaTh XHMHUUECKyl0 HH(pOpMaIuoo, mepepadaTbiBaTh €€ W KCHONB30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yu4eOHOH 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmenoBaHue pa3ieioB H TeM (uudposnie)
KonTponbsusie IIpakTHueckue
n/n MpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. TeopeTndyeckue 0CHOBBI OPraHNYeCKOH XMMHH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOEHHS OpraHUYECKUX coeluHeHuH A. M. 8 1
Byrneposa
Uroro no pazneny 8
Pa3nen 2. Yriesonopoasl
91 [IpenenbHbIe YriIeBOJOPOBI — aJKaHBI, 5
' IMKIOAKAHbI
99 HermnpenenbHble YTieBOIOPO/BI: AIKEHbI, 1 1
' aJIKaJMEHb], aIKUHBI
2.3 ApoMaTHyecKue yriieBoJ0poIbl (apeHbI) 8
54 IpuponHbIe HCTOYHUKHN YTIIEBOZAOPOLOB U UX 4
' nepepaboTka
2.5 l"anmoreHnpoN3BOAHBIE YTIIEBOIOPOIOB 4 1
Uroro no pazneny 35
Pa3pen 3. Kucioponconep:kamue opranuyecKkue coeAHHEHUsI
3.1 Crptel. DeHon 11 1
KapOoHuIbHBIE COCIUHEHNS: aTbAETUABI U
3.2 keToHbl. KapOoHOBBIE KHCIOTHL. CII0XKHBIE 21 1
3¢upsl. Kupsi
3.3 VrieBoasl 9
HUroro no paznery 41
Pa3nen 4. A3oTcoaepikanye opraHu4ecKue coeIMHEHUs
4.1 AmuHBL. AMUHOKHCITOTHI. benku 12 2
Wroro no pazaeny 12

Pazpgen 5. BoicokoMoJieKy /IsIpHbIE COeAUHEHUSI




5.1 BricOokoMOIEKyIIpHBIE COETUHEHUS 6
Wroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME 102




INOYPOYHOE IIVTAHUPOBAHHE 10 KJIACC

KonnyecrBo yacos
Ne Tema ypoxa K MpaxTny Jara DJeKTPOHHbBIE H(POBBIE
n/n Bcero O: TPOTILHbLE ecKue U3YyYeHHs oGpa3oBaTe/bHbIe pecypchbl
paboThbl
padorsl
IMpenmer 1 3HaYCHHE OPraHUYECKON XUMUH,
1 TIPE/ICTaBIEHHE O MHOTOOOPA3HH OPTaHUIECKHX 1
COeIMHEHUI
DIEeKTPOHHOE CTPOEHHE aroMa yrieposa (OCHOBHOE H
2 B030YXIEHHOE COCTOSIHUSL). BasieHTHbIe 1
BO3MOXXHOCTH aTOMa yriieposa
XuMHYecKast CBS3b B OPraHUYECKHX COCANHCHHUSIX.
3 MexaHI3MBI 00pa30BaHMsI KOBAJICHTHOH CBSI3H, 1
crocoObI paspbiBa CBsi3ei
4 Teopus cTpoeHHs] OpraHMYECKUX CoeIMHEHHI A. M. 1
Byrneposa
Buibl H30MepHH: CTPYKTYpPHAS, IPOCTPAHCTBEHHASL
5 OnexTpoHHbIe 3P (EKTH B MONIEKYJIaX OPraHUYECKHX 1
COeTMHEHUI
IMpencraBnenue o kinaccupuKauu U
6 cucremarrnueckas Homerkiarypa (IUPAC) 1
OpraHM4YecKHX BEIICCTB
7 Knaccugukanys peakuunii B OpraHM4ecKoi XUMHUN 1
8 BxonHast KoHTpoJbHAs paboTa 1 1
AJTKaHbI: TOMOJIOTUYECKUIT psi, obmiast popmysa,
9 HOMEHKJIATypa U U30Mepusl, SJIEKTPOHHOE U 1
IIPOCTPaHCTBEHHOE CTPOCHHE MOJICKYJI
10 PuznyecKre 1 XMMUYECKHE CBOMCTBA aIKaHOB 1
11 Haxoxnenue ankanos B mpupoze. CriocoOsl 1
MOJTy4EeHUS ¥ IPUMEHEHHE AJIKAHOB
Iuxknoankansl: o0mmas Gpopmya, HOMEHKIATYpa U
12 HU30MepHsl, 0COOCHHOCTH CTPOCHUS U XUMUUESCKUX 1
CBOWCTB, CIIOCOOBI TIOJTy4EHHUs U IPHMEHEHHUE
Pewienue pacuérHbix 3a/1a4 Ha OnNpeaesIeHue
MOJIEKYJISPHOH ()OPMYJIbI OPraHMYECKOro BELIECTBA
13 10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOMSIIUX B 1
ero cocraB. Cucremarn3anus 1 0000IIEHHE 3HAHUH
0 TeMe
14 AJIKEHbI: TOMOJIOTHYECKUil psif, 001ias Gpopmyia, 1




HOMEHKJIATYpa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoenne Monekyl. CTpyKTypHas ¥ IIUC-TPaHC-
H30MEpHs AJIKCHOB

Dduzndeckre ¥ XUMUYSCKHE CBOMCTBA aJIKEHOB.

15
[IpaBuno MapkoBHUKOBA

16 Crioco0bI HONTy4eHHs! ¥ IPIMEHEHHE aTKeHOB

17 [pakTrdeckas padora Ne 1 o Teme "[lomyuenne
ITHJICHA ¥ U3y4YEHUE €T0 CBOWCTB"

18 Penrenyie pacu€THBIX 3a/1a4 Ha OIpeeeHUe
MOJIEKYIISIPHOH (hOpPMYIIBI OPraHHYECKOr0 BelleCTBa
AJIKaJIMeHBI: CONPSHKEHHBIC, H30JTHPOBAHHbIC,

19 KyMynupoBaHHbIE. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHS

20 XUMHYECKHE CBOMCTBA CONPSKEHHBIX JINCHOB

21 Crnoco0b! TOTy4eHHs U IPUMEHEHUE aIKaJUeHOB
AJTKVHBI: TOMOJIOTHYECKHH psift, oOmmas Gpopmyia,

22 HOMEHKJIaTypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJI, pU3NUYECKUe CBOHCTBA

23 XUMHYECKHE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peakiiy Ha TPOIHYIO CBA3b

25 Crioco0bI ONy4eHH s ¥ IPUMEHEHHE ATKHHOB

26 Pemenue 3agay: pacu€Tsl 0 ypaBHEHUIO XUMHYECKON
peakiuu

27 Cucremaruzanus 1 0000IIeHHE 3HAHUIT 10 TeMe
ApeHbI: TOMOJIOTHYecKuit psi, obuias Gpopmyia,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI OEH30J1a 1 TOJIy0JIa, HX
(busnyecKe CBOKWCTBa

29 XuMHYecKre CBOMCTBA apeHOB: PEaKIuy 3aMeIIeHHs

30 XUMHUYECKHE CBOICTBA APEHOB: PEAKLIUU
MPUCOCIMHEHHUS], OKHCIICHHE TOMOJIOrOB OeH30i1a

31 Oco0EHHOCTH XMMHUYECKUX CBOMCTB CTHpOJa




Pemenne pacqéerlx 3a1a4 Ha OonpeacJICHUC

32 .
MOJICKYJISIPHOH (h)OPMYJIbI OPraHMYECKOro BELIECTBA

33 Cr1oco0BI ONTy4eHHs ¥ IPIMEHEHHE apeHOB

34 Ienernueckas CBsI3b MKy pa3IMIHBIMHU KIIACCAMH
YIJICBOIOPOJIOB

35 Pacu€Tbl o ypaBHEHUAM XUMUYECKUX PEaKIIUH.
Cucremaruzanys 1 0000IIeHNe 3HAHUH 110 TeMe

36 [pupoxnstii ra3. IlonyTHbIe HEQTSIHBIE TA3bI

37 KameHHEII yroib ¥ MPOIYKTH ero nepepadoTKH

38 Hedtr 1 cioco6s! €€ nepepadorku. [Iprumvenerne
IIPOLYKTOB IepepaboTku HedTH

39 I'enernueckas CBsI3b MKy pa3IMIHBIMHU KIIACCAMH
YIJIEBO/IOPOIOB
["anoreHonpon3BoAHBIE YTIIEBOAOPOIOB:

40 JIEKTPOHHOE CTPOSHHUE; PEAKINH 3aMeIIeHHS
rajoreHa
JlelicTBue mienovelt Ha raJoreHIpPON3BOIHBIE.

41 B3zauMopelicTBIE TUraloreHalIKaHOB ¢ MarHUEM U
LIMHKOM

42 Cucremaruzanus 1 0000IIeHHE 3HaHUIT 1O pa3zeny
"YrneBogopons!"

43 KonTponbeHas pabora o teme "YrieBoxopoast”
IpenenbHple OJHOATOMHBIE CIIUPTHI:

44 TOMOJIOTUYECKUi psif, o01as popmysaa, CTpoeHHE
MOJIEKYJI, ©30MepHsl, HOMEHKJIaTypa, KilacCu(UKaLus,
(busnyecKe CBOKCTBa
XuMH4ecKre CBOHCTBA MPEAEIbHBIX OHOATOMHBIX

45 criuptoB. CriocoOb! NOMy4eHHsT ¥ IPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

46 [MonyromoBasi KOHTpOJIbHAsE pabora

47 ITpoctbie 3hUpbl: HOMEHKIIATYpa U H30MEpPUs,
0CO0EHHOCTH (DU3UUYECKUX M XUMUYECKUX CBOKMCTB

48 MHOroaTOMHBIE CIIUPTHI: STHICHIJIMKOIb U
TIIMLEPHH, X (U3HYeCcKHe 1 XUMHYECKHE CBOWCTBA

49 Crnoco0b! TOTy4eHHs U TPUMEHEHNE MHOT0ATOMHBIX

CIHPTOB




denom: CTPOCHHUEC MOJICKYIIbI, CI)I/I3I/I‘{eCKI/Ie CBOICTBA.

50
TOKCHYHOCTB eHOoIa

51 Xummdeckre cBOWCTBa (eHoma

52 CriocoObl IOTYYeHHS ¥ IPUMEHEeHHE (heHOIa
[pakTrdeckas padora Ne 2. Pemenue

53 SKCIIEpIMEHTANBHBIX 3a1a4 10 TeMe "CrupThl 1
¢denomnsr"

54 Cucremarmzarys 1 00001IIeHIe 3HAHUH IO TeMe
AJIBIIETU/IBI ¥ KETOHBI: JJICKTPOHHOE CTPOCHHUE

55 KapOOHWIIEHOH TPYIIITBL; TOMOJIOTTYECKHE PSBL,
obmas popMyIa, H3oMepHs M HOMEHKIIaTypa

56 AJIBIIETU/IBl ¥ KETOHBI: (DU3HYECKUE CBOICTBA;
PCAKIMH PUCOSANHEHHSI

57 Peakiu OKUCIICHHUSI M KAUeCTBEHHbIE PEaKIIHN
aJBJICTH/IOB U KETOHOB

58 CriocoOBI TONTy4eHHs! aIbJICTHI0B H KETOHOB

59 OTHOOCHOBHBIE TPe/IEIbHbIC KAPOOHOBBIE KHCIOTHI,
0COOCHHOCTH CTPOCHHS UX MOJIEKYII

60 W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, HX
¢u3nueckue cBoicTBa

61 XUMHYECKUE CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

62 OCo0EHHOCTH CBOMCTB MyPaBbUHON KHCIIOTHI.
Muoroobpa3ue kapOOHOBBIX KHCIOT
OCoOSHHOCTH CBOMCTB: HEMPEICIbHBIX 1

63 apoOMaTHYECKHUX KapOOHOBBIX, TUKAPOOHOBBIX,
I'MAPOKCUKapOOHOBBIX KUCOT. [IpencraBurenu
BBICIIHMX KAPOOHOBBIX KMCIIOT

64 [NoHsiTHE O MPOM3BOIHBIX KAPOOHOBBIX KHCIOT

65 Crioco0bl ONy4eHHsI U IPUMEHEHHE KapOOHOBBIX
KUCJIOT

66 CroxHbIe 3pUpPbI: TOMOIOTHYECKHUN Psiji, 00IIast
(dopmyra, H30MepHst 1 HOMEHKJIATypa

67 du3nvecKre 1 XUMUYECKHe CBOHCTBA 2pHUPOB
Pewenne pacuérHpix 3a1au: 0 ypaBHEHUIO

68 XMUMHUYECKON PEeaKIiH, Ha ONpe/ielieHre

MOJIEKYISPHOH (hOPMYIIBI OPraHHYECKOro BEIECTBa




[pakTrdeckas pabora Ne 3. Penenne

69 SKCIIEpIMEHTANBHBIX 3a71a4 1o TeMe "KapOoHoBbIe
kucnoThl. CnoxHsle 3¢upst”

70 XKupsr: cTpoeHne, PU3HIECKHUE U XUMUYECKHE
CBOMCTBA (THAPOITH3)

71 OCo0OEHHOCTH CBOHCTB JKHUPOB, COAEPKALINX OCTATKH
HeTpeIeIbHBIX KUPHBIX KUCIOT. JKHpBI B IPHpo/Ie
MbL1a KaK COJM BBICIINX KApOOHOBBIX KHUCIIOT, HX

72 Morotiee JeiictBre. [TOHATHE 0 CHHTETHYECKHX
moronwmx cpencreax (CMC)

73 I'eHeTHYECKAs CBS3b YTIICBOIOPOAOB H
KHCIIOPOJICOICPIKAIIMX OPraHMIECKUX BEIIECTB

74 Pacuérel 10 ypaBHEHUSM XUMUUYECKUX PEAKIIUHA

75 Cucremaruzanus 1 0000IIeHIe 3HAHUH TI0 TeMe

76 OO0r11as XapaKkTepHCTHKa YIIIEBOIOB M KJIaCCU(pUKAIHS
YIIIeBOJIOB (MOHO-, /IU- U MOJTHCAXaPHU/IbI)

77 MoHocaxapupsl: HU3MUECKHE CBOHCTBA U
HaXOXJICHHE B TIPUPOLE

78 ITpuMeHeHue III0KO3bl, €€ 3HaYeHUE B
XKU3HEASSATEIBHOCTH OpraHu3Ma

79 Jlucaxapuzpl: caxaposa, MaJIbT03a U JIAKTOo3a.
Haxoxnenue B Ipupoze U PUMEHEHHE JUCaxapyioB

80 IMonucaxapupl: CTPOCHUE MAKPOMOJIEKYII,
(bu3nUecKre 1 XMMHYECKHE CBOICTBA, IPUMEHEHHE

81 INonsTHe 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacyeTHbIX 3314 Ha ONPEAENICHHE JOIH

82 BBIXO/1a MPOYKTA PEAKIUH OT TEOPETUUECKU
BO3MOJKHOT'O

83 Cucremaruzaiys 1 00001eHHE 3HAHUIT 10 pa3aesy

84 KonTponbeHas pabora mo reme
"Kucnoponcoaepsxamine opraHuuecKie CoeTUHEHUs"
AmuHbI: KTaccu(UKALusl, CTPOSHHUE MOJIEKYII, 00IIas

85 (dbopmyrna, n3oMepHsi, HOMEHKIATypa U Gpu3nueckue
CBOMCTBA

86 Xumuieckre cBoicTBa anudaTuueckux aMHHOB




AHUWIMH: CTpPOCHHC aHUJIMHA, 0COOEHHOCTH
XAMHYECKUX CBOMCTB aHWUJIMHA

87

Cr1oco0BI ONTy4eHHs ¥ IPIMEHEHHE ann(paTHIeCKIX
aMUHOB

88

AMUHOKHCIIOTBI: HOMCHKJIATYpa U H30MEpHS,
89 ¢usmyeckue cBoiicTBa. OTaENbHBIC MIPEACTABUTEIH Ol
aMHUHOKHUCIIOT

XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, HX
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