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INOACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma 1o XuMuu Ha YpOBHE CpeHero oouiero oopasoBanus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny», TpeOOBaHU K pe3ybTaTaM OCBOEHUS (enepaabHOi 00pa3oBaTeNbHON TPOrPaMMBI
cpennero  ob6mero  obpazoBanus(POIl COO), mnpencraBieHHbix B DepeparbHOM
rocyaapcTBeHHOM oOpazoBaTtensHOM crangapte COO, c¢ yu€rom Konnenuwu npenogaBaHus
ydaeOHOro mpeaMmeTra «XuMuUs» B 00pazoBaTelnbHBIX opranusanusx Poccuiickoit deneparuu,
peaM3yIONIMX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJOXeHUH «CTpaTerun
pasBuTus Bocrutanusi B Poccuiickoit ®denepanuu Ha niepuoa mo 2025 roma» (Pacnopspkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHg Ha ypoOBHE YIiIyOJAEHHOrO H3Y4YeHHUS 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4YHOro oOpa3oBaHus yuamuxcs 10 kiacca. M3yuenne npeamera, peain3yeMoe B
ycnoBusaX  aud@epeHnupoBaHHOro, TPO(QMIBHOIO  00y4YeHHs, TPHU3BaHO  OOECIEUUTH
0011e00pa30BaTENbHYIO0 U OOIIEKYIHTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOMMYIO
JUIA ajanTalud WX K OBICTPO MEHSIONIMMCS YCJIOBUSM JKU3HU B COLIMyME, a Takxke s
MIPOJOIDKEHHUS O0OYYEHHUS B OpTraHU3aIHsIX TPOPECcCCHOHATBHOTO 00pa30BaHus, B KOTOPBIX XUMHS
SIBJISIETCSL OJTHOM U3 MPUOPUTETHBIX AUCIUTIINH.

B mnporpamMe mo XMMHUM Ha3zHauYe€HHE NpeaMeTa «XHMHS» TOIydaeT IOAPOOHYIO
WHTEPIPETAIINI0 B COOTBETCTBUM C OCHOBomonararomumu mnonoxenusmu DPrOC COO o
B3aMOOOYCIIOBJICHHOCTH 1IEJIeH, COiepKaHUsI, pe3yIbTaTOB 00yUYeHUs U TpeOOBaHUIl K YPOBHIO
MOJTOTOBKH BBIMYCKHUKOB. CBHIETEILCTBOM TOMY SIBIISIFOTCS CIIEAYIONINE BBHITIOTHSEMbBIC
MPOrpaMMOil Mo XUMUU QYHKIUU:

¢ uHPOPMALMOHHO-METOIMYECKAs, peau3als KOTOpoil oOecreunBaeT TMOJTydCHUE
MPEJICTaBICHUS O LEJSIX, COJEp)KaHUU, OOIIel cTpaTternu OOy4YeHHs, BOCIUTAHUS U
pa3BUTHS O0YyYarOIIMXCS CPEACTBAMU IMPEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npous;

® OpraHU3allMOHHO-TUIAHUPYIOIIAs, KOTOpasi  NpeayCMaTpUBaeT  OMpeJeleHHE:
MPUHIMIIOB  CTPYKTYPUPOBAHUS W  TOCJIEIOBATEILHOCTH HM3y4eHUs Y4eOHOTO
MaTepuana, KOJWYECTBEHHBIX M KA4YeCTBEHHBIX €ro XapaKTEepPHCTUK; IOAXOJI0B K
(OPMHUPOBAHHIO COJCPKATCITLHOW OCHOBBI KOHTPOJISI M OIICHKHM 0Opa30BaTEIIbHBIX
JOCTHKEHHI OOydarolmmxcs B paMKax HTOTOBOM aTTtecTtaiiuu B (opme eauHOTO
rOCYJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[IporpamMma asnst yriayOI€HHOTO U3yUeHUS XUMUHU:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COJAEpKaHUE, 00s3aTEIbHOE IS U3YUCHUS
B paMKax OTHETbHBIX  mOpodwmied, MpeaycMaTpuBaeT  pacupeieiieHHe |
CTPYKTYpUPOBAaHUE €ro MO KjaccaM, OCHOBHBIM COJEpKaTeNbHBIM JTUHUSM/pa3ienam
Kypca;

e 1aéT MpUMEpHOE paclpenesieHue yueOHOro BpeMEHH, PEKOMEHyEeMOro ISl U3y4eHUs
OTJICNIbHBIX TEM;

e TpeIaraeT MPUMEPHYIO MOCIEA0BATEILHOCTS U3yUeHHs Y4eOHOT0 MaTepHalia ¢ y4éToM
JIOTUKH TTOCTPOCHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMWYECKYI0 MHTEpIpeTaluio LeJaell M 3anad H3y4deHHs MpeaMera Ha
yrIIyOnEéHHOM YpPOBHE C YY€TOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHETo
o0rmiero o0pa3oBaHus, COJEPKATEIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CpEAHEro odumiero oOpa3oBaHUS



(JIMYHOCTHBIX, METAPEIMETHBIX, MPEJAMETHBIX), & TAKXKe C YYETOM OCHOBHBIX BUJIOB
yueOHO-TI03HABATENbHBIX JACHCTBUI 0O0ydJaromerocs MO OCBOCHHUIO COJAEPIKaHUS
peaMera.

1o BceM Ha3BaHHBIM O3ULMSIM B IPOrpaMMe 110 XUMHUH IIPELYCMOTPEHA IPEEMCTBEHHOCTh
¢ 00yueHreM XMMHUH Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus. 3a mpeeaaMH yCTaHOBIEHHON
MIPOrpamMMOil 0 XUMHUH 00sI3aTeIbHON (MHBAPUAHTHOM) COCTABIISIONICH COoAep)KaHHs Y4eOHOTO
npeamera «XUMHUs» ocTaércs BO3MOKHOCTh BbIOOpA €ro BapMAaTUBHOM COCTABIIAIOIIEH, KOTOpast
JIOJKHA OTPEEIATHCS B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOIO poduis o0yueHusl.

B coorBerctBuM ¢ koHuenrtyaabHbiMH TodoxkeHusmMu PI'OC COO o HazHaueHHUH
npeaMeToB 0a30BOro M yriayOnEHHOTO ypoBHEH B cucteMe AU PepeHInpOBaHHOTO 00yYeHUs Ha
YPOBHE cpeiHero o01ero oopa3zoBaHus XUMUs Ha YPOBHE yTIyOJIEHHOTO U3YUYEHNUs HAIPaBJICH Ha
peanu3aiuio NPeeMCTBEHHOCTH € TOCIEAYOLIMM ITAoOM MOJIy4eHHs] XUMUUYECKOr0 00pa30BaHMsI
B paMKaxX M3yuYeHHsI CIELUAIbHBIX €CTECTBEHHO-HAYUHBIX U XUMHUYECKHX JUCIHIUIUH B By3aX U
OpraHu3alysaX CpeAHero npodeccuoHalbHOro 00pa3oBaHus. B 3Tol cBsA3M u3yuyeHHEe MpeaMeTa
«XUMUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHUE U YIIIyOJeHHE TEOPETHIECKOW U
MIPAKTUYECKON MOJArOTOBKU OOy4arOUIMXCsl, BBIOPABUIMX ONpenesIEHHbIN Mpoduiib 00ydeHus, B
TOM YHCJE C NEPCIEKTUBON IOCIEAYIOMIEro MONYYeHUs] XUMHUYECKOro oOpa3oBaHMs B
opraHuzanusax npogeccuoHanbHOro oopasosanus. Hapsny ¢ atum, B cBere TpeboBanuii @I'OC
COO k myaHupyeMbIM pe3yjibTaTaM OCBOEHHS (efepanbHON 00pa30BaTEIbHONM MPOrpaMMBbI
cpeaHero oOmiero oOpa3oBaHUS H3yueHHE MpeaMeTa «XUMHS» OPHUEHTUPOBAHO TaKXKe Ha
pelieHre 3a/1a4 BOCIUTaHUs M COLIMAIbHOTO Pa3BUTHUS 00ydaromuxcs, Ha GopMUpOBaHUE Y HUX
OOIIEMHTEIUICKTYaJIbHBIX YMEHUH, YMEHUH pallMoOHaIN3ali yuyeOHOro Tpyaa u 000OIIEHHBIX
CIOCOOOB JEATENIbHOCTH, UMEIOLINX MEKAUCIUIUINHAPHBIN, HAIPEAMETHBIN XapakTep.

CocTaBisiomyMu TpeaMeTa «XUMHs» Ha YpPOBHE YIIIyOJEHHOTO HM3Y4YCHHsS SBISIOTCS
yriyOnéHHbsle Kypebl — «Opranudeckas xumus» U «OOmas 1 Heopranudeckas xumus». Ilpu
OIIpEeETICHUH MOJX0A0B K OTOOPY M CTPYKTYpHOH OpraHu3alMM COAEp)KaHUS ITUX KYpCOB B
IporpaMMe Mo XUMHUH 3a OCHOBY HpHHATH nojoxkeHuss ®I'OC COO o paznuuusx 6a30BOro u
yrIIyOn€HHOTO YPOBHEH M3Y4YEHUS TPeaMETa.

OcHoBy coaepxaHusi KypcoB «OpraHundeckas xumusi» U «OOmas u HeopraHudeckas
XUMHSD» COCTaBIISIET COBOKYITHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUs NpeAMeTa. JTa CHCTEMa 3HAHWM IOJydaeT ONpEAEIEHHOE TEOPETUUYECKOE
JIONIOJIHEHHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTh  CYLIECTBEHHO  OoiblIMi  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YpOBHE M3y4YeHHs IpeaMeTa obecreueHa
BO3MOKHOCTh 3HAQUUTEIILHOTO YBEIWYEHUs 00bEMa 3HAHMH O XUMMUYECKMX OJJIEMEHTaxX H
CBOWCTBAX MX COCTMHEHUH HA OCHOBE PACIIMPEHUs U yriayOJIeHUs MPEACTaBICHUH O CTPOCHHUH
BEIIIECTBA, XUMHUYECKON CBSA3M U 3aKOHOMEPHOCTSIX NPOTEKAHUS PEAKLUH, PACCMATPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKON KMHETUKU U TEPMOJMHAMUKU. V3ydeHrne nepruoanyeckoro 3aKoHa u
[lepuonuueckoil  cUCTEMBl ~ XMMHUYECKHMX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSAX O CTPOCHUH aToMa. XUMHUYECKasi CBSI3b OOBSACHSAETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHHH py e€ 00pa30BaHUU U pa3pyIlEHUH, a TAK)Ke C TOUKU
3peHusi MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUNIOB peakuuil JoNnoiHsIeTcs GOopMUPOBaAHUEM
MPEICTAaBICHUNA 00 3JIEKTPOXMMHUYECKHUX IMPOLECCax U DIEKTPOJIU3E PACIIaBOB U PACTBOPOB
BemecTB. B Kypce OpraHMYecKo XUMHUU TMPU PACCMOTPEHHH PEaKIMOHHON CIIOCOOHOCTH
COEMHEHUH yzemsieTcss 0coboe BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3 dekrax, 0 B3aMMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKLUi.



Oco0oe 3HayeHHe MMEET TO, YTO Ha COJEp>KaHUE KYPCOB XMMHH YTIIIyOJIIEHHOTO YpOBHS
M3YYEHUS IS KIIACCOB OMpeIeIEHHOro MpoQuis (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011ell cucTeMe MpeIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSIHUE CMEKHbBIE TIPEIMETHI.
Tak, HanpuMmep, B COJIEPKAHUH MTPEIMETA JUTSI KIIACCOB XMMHUKO-(PU3UIECKOr0 MpoduiIst 601b110€e
3HaueHue OyayT MMETh JJIEMEHThl y4eOHOro marepuana mo obmed xumuu. [lpu uzydenun
IpeaMeTa B JaHHOM CJIy4yae akIeHT OyJeT ceflaH Ha OOIIHOCTh METO/I0B MO3HAaHMsI, OOIIHOCTh
3aKOHOB M TEOPUH B XUMHUU U B (PU3HUKE: AaTOMHO-MOJIEKYIIIpHas Teopus (MOJIEKYIIsIpHasi TeOpus B
¢u3nKe), 3aKOHBI COXPAHEHUS MacChl M JHEPTUH, 3aKOHBI TEPMOJWHAMHKH, 3JIEKTPOJIH3a,
IIPENICTaBJIEHUs] O CTPOCHUHU BELIECTB U JPYTOE.

B T0 ke Bpems B coJiep:KaHuU MpeaAMeTa Uil KI1acCOB XUMHUKO-O0MOJIOTHYECKOT0 MPOUIIs
OosbLIMI y/ENbHBIM Bec OyZeT MMEeTh opraHuyeckas Xumus. B aToMm ciydae nmpenocTaBiisieTcs
BO3MOXXHOCTh U1 00Jiee 00CTOSITENFHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3alluy KJIETKU Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K HpPUMEpPY, TaKUE CTPYKTypHBIC
KOMITOHEHTBI, KaK JIMMUJIbL, O€JIKH, yriaeBOJbl, HYKIEUHOBbIE KUCIOTHI U apyrue. llpu stom
3HAHMSI O COCTaBE M CBOWCTBAX IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CITy’KaT OCHOBOU JIJIsl U3yU€HUs CYIIHOCTU MPOLIECCOB POTOCUHTE3A, AbIXaHUS, TUIIIEBAPEHUS.

B muane QopMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHUSI HAYYHbIX 3HAaHUW U3yYEHUE MpeaMeTa
«Xumus» Ha yriyOJa€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4EOHBIMU
IpeIMeTaMu, BXOSIIMMH B COCTaB MPEIMETHBIX o0nacTell «EcTecTBeHHO-HayYHbIE IPEAMETHIY,
«Maremartuka u nHpopmaTuka» U «Pycckuil sS3bIK B IUTEpATypay.

[Ipu u3yuenun ydeOHOTO mnpeaMeTa «XUMHUs» Ha YriIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero ooOmiero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amayeit
MIEPBOCTEIIEHHON 3HAUYMMOCTH SBJsIeTCS (OPMHUPOBAHHME OCHOB HAyKHM XHMHH Kak o00JacTu
COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U OJHOTO W3
KOMIIOHEHTOB MMPOBOM KyJbTypbl. Perenue 3Toil 3amaun Ha yriayOnEHHOM ypOBHE M3yueHUS
MpeAMETa MPEANO0JIaraeT pean3aluio TaKuX HeeH, Kak:

e (opmupoBaHUE NMPEACTABICHUI: O MATEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBJIEHUM ITPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HaYK U €€
Beyllell ponu B OOECHEeUEeHUU YCTONYMBOIO Pa3BUTHUSL YEJIOBEYECTBA: B PEIICHUU
mpoOJIeM HKOJIOTHYECKOW, PHEPreTUYeCKOW W THUIIEBOW O€30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3/IaHUU HOBBIX MaTEPUajIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTICUeHU U
paMoOHATBFHOTO TPUPOAOIOIH30BaHUS, B (POPMHUPOBAHUN MHUPOBO33PEHHSI U OOIIEH
KyJbTYpbl YelOBEKa, a Tak)Ke HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U IIPUPOJHOM Cpene;

® OCBOCHHME CHCTEMBl 3HAHUM, JIEKAIIMX B OCHOBE XUMHYECKON COCTaBJIAIOIIEH
€CTECTBEHHO-HAYYHON KapTHHbBI MUpa: GyHIaMEHTAIbHBIX TOHATHHA, 3aKOHOB U TEOpUi
XUMHH, COBPEMEHHBIX NPEACTABIECHUI O CTPOCHHUM BELIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIPHOM, HaJMOJEKYJISIPHOM, O TEPMOJUHAMHYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTAX MPOTEKAHUSI XMMUYECKHX PEAKLUN, O XMMHUYECKOM
PaBHOBECHH, PAaCTBOpax U TUCIHEPCHBIX CHUCTEMax, 00 OOMIMX HAayYHBIX MPUHIUIAX
XUMHUYECKOTO IPOU3BO/ICTBA;

e (opmMHupoBaHME Y OOYHYaIOUIMXCS OCO3HAHHOIO MOHMMAHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHMYECKUX 3HAHUH JUIsi OOBACHEHHS KIIOUEBBIX HACH U Mpodiem
COBPEMEHHOW XHMMHUH, JUIsI OOBSCHEHHS W TNPOTHO3MPOBAHUS SIBICHUH, HMMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO peEHIeHHUs MpoOJieM, CBA3aHHBIX C



XUMHEH, TMPOTHO3UPOBAHMS, aHAIM3a M OUEHKM C TO3HUIUKA SKOJIOTHYECKON
0€301acHOCTH TMOCTEICTBUI OBITOBOM M NMPOU3BOJCTBEHHON NESTEIBHOCTH YellOBEKa,
CBSI3aHHOM C XMMUYECKUM ITPOU3BOCTBOM, UCIIOIb30BAHNEM U MIEPEPAOOTKON BELIECTB;
yriyOjaeHue IpeICTaBICHUH O Hay4dHbIX METOAAaX IO3HAHMS, HEOOXOAMMBIX MJIs
NpUOOPETEHUs] YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHUS] XUMHUECKHX
SIBJICHU, UMEIOILIUX MECTO B IIPUPO/JIE, B IPAKTUUECKOM JIEATEIIbHOCTH U TTOBCETHEBHOM
KU3HU.

B nutane peanuzanuu nepBoodepeHbIX BOCIIUTATENBHBIX H PA3BUBAIOIINX (DYHKIUHN 1IETOCTHOM
CHCTEMBI Cpe/IHero o0I1ero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa « XUMHUs» Ha yriIyOnEéHHOM
YPOBHE 0COOYI0 aKTyaJIbHOCTh MPUOOPETAOT TaKKE LENIU U 3a]1auH, KaK:

BOCIIHUTAaHUE YOEKAEHHOCTH B IIO3HABACMOCTH SIBICHUH MPHUPOJIBI, YBAXKCHHS K
IpoIeccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHKIAIHBIX HCCICIOBAHHWIA B
XUMHUH, (HOPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH,

pa3sBUTHE MOTHBAIMK K OOYYEHHWIO M MO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEUECKHIX [IEHHOCTEH;

pa3sBUTHE TIO3HABATENIBHBIX  HMHTEPECOB, HMHTEIUICKTYAJIbHBIX W TBOPYECKHX
croco0HOCTe oOyuaromuxcs, GOpMUPOBAHUE y HHUX CO3HATEIHHOTO OTHOIICHHUS K
caMOO0pa30BaHUIO W HEMPEPHIBHOMY O0Opa30BaHUI0 KaK YCIOBHIO YCIICIIHOM
PO eCCHOHAIBHOW U OOIIECTBEHHOW NEATEIIBHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U IOTPEOHOCTH B 3JI0POBOM 00pase KU3HU;

dbopMHupoBaHHE YMEHHH W HaBBIKOB Pa3yMHOTO IPHPOJIONOJIE30BAHMS, PAa3BUTHE
JKOJIOTHYECKON  KyJBTYpbl, TPHUOOpPETCHHWE  OMbITa  OOIIECTBEHHO-TIOJIE3HOM
IKOJIOTUYECKOU eI TEITbHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX Uil HM3YYEHHs] XMMHHM Ha YIriyOJE€HHOM YpPOBHE
cpenHero obmero oopazoBanus B 10 kimacce — 102 gaca (3 gaca B Hefento).



COJEPKAHUE OBYYEHUA
10 KUIIACC

OPITAHUYECKASA XUMUS

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

IIpenmer W 3HAaYeHME OPraHUYECKOM XHMMHHU, TMPEICTaBIEHHE O MHOr000pasuu
OpPraHMYECKUX COETUHEHUH.

DJEKTPOHHOE CTPOCHUE aToMa YIJepojaa: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aTOMa yriaepoda. XUMUYecKas CBSI3b B OPraHMYECKUX COCAMHECHUSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3smbl 00pa30BaHUs KOBAJIEHTHOM
cBs13H (OOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). THUIIBI TepeKphIBaHUS ATOMHBIX OpOUTaNel, G- U T-
ca3u. OpuHapHas, ABOWHAs W TpoWHas CBs3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJIax
oprannveckux BeuiecTB. [loHsTHE 0 CBOOOIHOM pajuKalie, HyKIeo(puie 1 IeKTpopue.

Teopust crpoeHuss opraHudeckux coeauHeHuii A.M. bByrtiepoBa U COBpeMEHHbIE
MIPEJCTABICHUSA O CTPYKTYPE MOJIEKYJI. 3HAYCHUE TEOPUH CTPOCHUSI OPraHUYECKUX COCAUHEHUI.
Mornekynsipable U CTpYKTypHbIe (Qopmyibl. CTpyKTypHblE (QOPMYJIBl pPa3IUYHBIX BHJIOB:
pa3BEpHyTasA, COKpalmiéHHas, ckeneTHas. M3omepus. Buapl wu3oMepuu: CTPYKTypHasd,
MIPOCTPAHCTBEHHAsA. JJIEKTpPOHHBIE OJ(PGEKThl B MOJIEKYyJaX OPTraHUYECKUX COEeJAMHEHUU
(MHIYKTUBHBIA U ME30MEPHBINH 3P PEKTHI).

[IpencraBnenne o kinaccudukanuu OpraHuyeckux BemecTs. [loHsATHE 0 PYHKIMOHATHHON
rpymme. ['omonorus. 'omonorndeckue psiapl. CrucreMaTHyeckasi HOMEHKIIATypa OpraHWYeCKHX
coeaunenuit (IUPAC) u TpuBnaibHble Ha3BaHUsI OTENIBHBIX MPEICTABUTENCH.

OcoOenHoctn M KjIaccUpUKanusi  OpraHMdeckux  peakuuid.  OKHUCIHTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMHA B OPTaHUYECKONH XUMHUHU.

DKcriepuMEeHTaIbHbIE METO/bl U3yUEHHUs BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHUE C
oOpasliaMi OpraHMYeCKUX BELIeCTB M MaTepHallaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIECHUIO
OpraHMYECKHWX BEUIECTB IMpU HarpeBaHuu (IUJIaBJIeHHE, OOYIVIMBaHHE U TOPEHHUE),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Ankanbl. ['omonorndeckuil psj ankaHoB, oOmiast (popmyra, HOMEHKIATypa U U30MEPHUSL.
DJIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJIKAHOB, SPS-TMOPHAM3ALMSA ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. @uU3HUECKHE CBOMCTBA aIKaHOB.

XYUMHUYECKHE CBOMCTBA AIKAHOB: PEAKIIUU 3aMEIICHUSI, U30MEPU3AIINH, JeTUIPUPOBAHHS,
OUKIM3AIANA, THPOJN3a, KpeKWHra, TopeHus. llpexcraBieHne o MeXaHHW3ME peakIuit
pPaUKaIBLHOTO 3aMEIICHUS.

Haxoxnenue B mpupoae. CriocoObl MOTyYeHUs! U MPUMEHEHHUE aJTKaHOB.

Huknoankanel. O6mas Gpopmyna, HoMeHKIaTypa u u3omepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IMKJIONPONAH, UUKIOOYTaH) W OOBIYHBIX (IIMKJIONICHTAH,
LUKJIOTEKCaH) MUKIoaNKaHOB. CriocoObl MOMy4YeHHs M MPUMEHEHHUE [IUKI0AIKAHOB.

Ankensl. ['oMonorudeckuii psj amkeHoB, oomias popmyia, HOMEHKIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOGHHME MOJNEKYN aJIKeHOB, SP’-TMOpPHIM3AIMs ATOMHBIX OpOHTamei
yriaepoja, - 1 m-cBa3u. CTpyKTypHas U TeoMeTpuueckas (Iiuc-TpaHc-) usomepus. Gusndeckue
CBOICTBAa aJKEHOB. XWMHYECKHE CBOWCTBA: PEAKIMU MPUCOCIUHECHUS, 3aMEIICHUS B 0O-
MOJIOKEHUE TPU JBOMHOW CBS3U, MONMMEpPHU3alMud U OKucieHus. [IpaBuno MapkoBHUKOBA.
KagecTBeHHBIE peakiiy Ha IBOIHYIO CBsi3b. CrIOCOOBI MOYyYeHHS U TIPUMEHEHHUE aJIKEHOB.



Ankaguenbl.  Knaccudukauus — ankaaueHoB  (CONpsbKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHHS M XUMUYECKUX CBOUCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoeaunenue. I[lomumepusamuss conpsKEHHBIX aueHOB. CrocoObI
MOJTyYEHUs U IPUMEHEHNE aTKaUEHOB.

Ankunbl. ['oMonorudeckuil psii ankuHOB, oOmas GopMyiia, HOMEHKIATYpa U U30MEpPHUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKWHOB, SP-TMOpUAM3AlMs aTOMHBIX
opbutaneii yriepona. PuU3WYecKHEe CBOICTBA alKHMHOB. XHMHYECKHE CBOMCTBA: peaKIHUH
MIPUCOCIUHECHUS, TUMEPU3AINN U TPUMEPHU3ALNH, OKUCICHUS. KHUCIOTHBIE CBOMCTBA AJKHWHOB,
HMMEIOIUX KOHIEBYIO TPOWHYIO CBsA3b. KauecTBeHHBIE peaKlMM Ha TPOWHYIO CBsA3b. CIOCOOBI
TOTYYEHUS U TIPUMEHEHNE aJTKUHOB.

Apomaruyeckue yrieBoopoas! (apensl). ['omonoruueckuil psg apeHoB, oOmas hopmyia,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH3071a.
du3nyeckre CBONCTBA apeHOB. XUMHYECKHE CBOMCTBa OCH30Jla M €ro TOMOJIOTOB: PEaKIIMH
3aMenieHus] B OEH30JIbHOM KOJIbIIE U YTJIEBOJOPOJHOM pajavKalle, peaklUud MPUCOEAWHEHUS,
OKHCJICHHE TOMOJIOroB OeH3ouna. [IpencraBienne 00 OpHEHTUPYIOIIEM JICHCTBUH 3aMECTUTENEH B
OCH30JbHOM KOJIbIIE Ha MPHUMEpPE AIKIIBHBIX PAJAUKAIOB, KapOOKCUIBHOM, TUAPOKCHIBHOM,
aMHHO- U HMUTPOTPYIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMMUYECKHUX CBOMICTB CTHpOJIA.
[Monmumepuzanus cruposna. CriocoObl MONy4YeHUS U MPUMEHEHUE apOMAaTHYECKUX YTIEBOIOPOIOB.

[Ipuponnsiii ra3. Ilonyraele HedTaHble ra3pl. Hed1h u e€ nmpoucxoxnenue. KameHHsiit
yroiib ¥ TPOAYKTHI ero mnepepadoTku. CmocoObl mepepaboTku He(TH: MEeperoHka, KPEeKUHT
(TepMHUYECKU, KaTaTUTUYECKUil), pupopMuHr, nuponus. [Ipoaykrsr nepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBINIJICHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEXIY pa3INYHBIMU KJIACCAMU YIJIEBOJIOPOOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTEeHIIPOU3BOJIHBIX YITIEBOJAOPOAOB. Peakiuu 3aMeleHus
rajoreHa Ha THJIPOKCOTpYIIy, HUTPOrpYMIly, LUAHOTPpYyHIy, aMuHOrpynmy. /[lelictBue Ha
raJIOTeHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wi€noud. B3aumoneiictBue
JUTAJIOT€HAJIKAHOB C MarHueM M LMHKOM. lIoHsATHME O MeTamioOpraHuyecKuX COEIUHEHUSX.
Hcnonbp3oBaHne rajoreHNpPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpPraHUYECKUX BEUIECTB.

OKCHEPUMEHTAIBHBICE METOJIbI HW3Y4YEHHUs BEMIECTB U WX MPEBPAIICHUN: HN3YYCHHUE
(hu3HUECKUX CBOMCTB YTIJIEBOAOPOIOB (PAaCTBOPUMOCTE), KAYECTBEHHBIX PEAKIUI YTIIEBOAOPOIOB
pa3IMYHBIX KJIaccoB (oOeciBeYMBaHME OPOMHOM WIJIM MOJHOW BOJIbI, pacTBOpa IE€pMaHTaHaTa
KaJusi, B3aUMO/ICHCTBHUE alleTUIICHAa C aMMHUAYHBIM PacTBOPOM okcuza cepedpa(l)), kauectBeHHOE
oOHapyKeHHE YyriiepoJa ¥ BOAOPOJa B OpPraHMYECKUX BEIIECTBAX, MOJyYEHHUE HTHIIEHA U
M3y4EeHHE €ro CBOWCTB, O3HaKomyieHHE ¢ Kojulekuusmu «Hedpts» u «Yroms», ¢ obOpasuamu
IJACTMAcC, KaydyyKOB W  PE3UHBbl, MOJEIMPOBAHME  MOJEKYJ  YIJI€BOAOPOJAOB U
raJIOTeHIIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kucnoponcoaepxamme oprannyeckue coelMHEeHHUsI.

[IpenensHble onHOaTOMHBIE cnHUpThl. CTpoeHHE MoOJeKysl (Ha MpUMepe MeTaHoja u
sta”ona). ['oMonoruueckuit psa, obmas popmyna, H30MepUs, HOMEHKIATypa U KIacCUPUKAIIUA.
®dusnyeckre CBOWCTBA MPENEIbHBIX OJIHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBSA3UM MEXKIY
MOJIEKYJIaMH CIIUPTOB. XMMUYECKHUE CBOMCTBA: PEAKI[UHU 3aMELIEHUs, IETUPATALINN, OKUCIICHUS,
B3aMMOJICVICTBUE C OPraHMYECKMMHU U HEOPraHWYECKUMU KUciIoTaMu. KauecTBeHHas peakuys Ha
OJTHOATOMHBIE CIUpPTHL. JlelCTBHE 3TaHONIa M MeTaHOJa Ha OpraHuM3M uenoBeka. CrocoObl
MOJIYy4YEHUS U IPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.



[Ipocthie 3¢upsl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PU3NUYECKUX M XUMHUECKHX
CBOMCTB.

MHoOroaToOMHbIE CHUPTH — ATHJICHTJIMKONb U INIHLEpUH. DU3NUecKHe M XUMHYECKHe
CBOMCTBa: pEaKIUU 3aMEILIEHUs, B3aUMOJIECHCTBUE C OPraHMYECKMMHU U HEOPraHWYECKHUMHU
KHCIIOTaMH, KaueCTBEHHAasl peakiusi Ha MHOTOAaTOMHbIe CUPTHL. [IpeacTraBneHue o MexaHu3Me
peakiuii HyKIeopuIbHOro 3amerneHus. JleiicTBre Ha opraHu3M 4yernoBeka. CriocoObl oTydeHust
Y IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIITBI U OEH30JIBHOTO SIIpa.
®dusnueckue cpoictBa ¢peHona. OcoOEHHOCTH XMMHYECKUX CBOWCTB (peHona. KauecTBeHHbIE
peakuuu Ha ¢deHon. Tokcumunocts (enona. CrmocoObl MoOMydeHUsT M TpPUMEHEHHe (eHoa.
denonpopManbaeruaHas CMOIa.

KapOoHunbHble COEOUHEHHMS] — albJerujbl M KETOHBl. JJEKTPOHHOE CTPOEHHE
KapOOHMIIBHOM rpynmbl. ['OMoJOrHueckue psiibl aabIeTHI0B U KETOHOB, oOmias Qopmya,
n30Mepuss U HOMeHKIarypa. Du3nueckue CBONCTBA aJbJIETU]IOB U KETOHOB. XHWMHYECKUE
CBOMCTBa albJETU0OB U KETOHOB: peakuMu mnpucoequHeHus. OKUCIEHHE albAETUOB,
KaueCTBEHHBIE peaKkiuu Ha anblerujbl. CrocoObl MONY4YeHUS U TPUMEHEHHUE aabACTUIOB U
KETOHOB.

OOHOOCHOBHBIE TpeAenbHbIe KapOOHOBBIE KHCIOTHI. OCOOCHHOCTH CTPOCHHSI MOJIEKYT
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmyeckue CBOICTBA OJHOOCHOBHBIX
IpeaeNbHbIX KapOOHOBBIX KUCIOT. BoopoiHbIe CBSI3U MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakius sTepuduKalmu, peakiuyd ¢ ydacTueM
yIIA€BOAOPOAHOr0 panukana. OcoOEHHOCTH CBOMCTB MypaBbUHOW KuCIOTHL. Ilonstue o
MIPOU3BOIHBIX KapOOHOBBIX KHUCIOT — CIIOXKHBIX 3dupax. MHOTOOOpasne KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENPEAETbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHCIIOT, THAPOKCHUKApOOHOBBIX KucCHOT. [IperncraBurenu BbICIIUX KapOOHOBBIX KHUCIOT:
CTEapuHOBasi, MAJbMUTUHOBAs, OJICMHOBAs, JUHONEBAs, JUHONEH08As KHUCIOThl. CrocoObl
MOJIyYEeHUS U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxubie 2¢upbl. ['omomornyeckuii psia, obmas Gopmysa, ©30MEepUss © HOMCHKJIATYpA.
@u3nYecKre U XMMUYECKHUE CBOMCTBA: TUAPOJIN3 B KUCIION U LENOYHOMN CpEeLe.

Kupsl. Ctpoenue, ¢pu3nueckue ¥ XUMMHUYECKUE CBOMCTBA MKHUPOB: TUIPOJIU3 B KHUCION U
1ea04Hoi cpene. OcOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKU HENPEIeIbHBIX KUPHBIX
KucaoT. JKupsl B Ipupoie.

MBpbUIa KaK COJH BBICHIMX KapPOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBUE.

OOmast xapakTepucTHKa yrieBonoB. Kriaccudukamuss yrieBomoB (MOHO-, [U- H
noymcaxapuzpl). MoHocaxapuIpl: TIIFOK03a, (pPyKTO3a, TajlakTo3a, pudo3a, Ie30KcHpubdo3a.
®duznyeckre CBOMCTBA U Hax0xAeHue B pupojae. otocuHTe3. XUMHUYECKUE CBONCTBA IIFOKO3BI:
peaKkuy ¢ y4acTUEM CIIUPTOBBIX U AJIbJIETHIHOM TPy, CIUPTOBOE U MOJIOYHOKUCIIOE OPOKEHHE.
[IpumeHeHue TIIIOKO3bI, €€ 3HaYeHHE B )KU3HENIEATEIIbHOCTH oprannsma. Jlucaxapuasl: caxaposa,
MaibTO3a M JakTo3a. BoccTaHaBnuBaomye U HEBOCCTaHABIMBAIOLIUE AUcaxapuibl. ['naponus
mucaxapuoB. Haxoxnenue B npupone u npumeHenue. Ilonucaxapuapl: kpaxmain, IIIMKOTEH U
uemnono3a. CTpoeHHe MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa W IeJUIoso3bl. dusnueckue
CBOMCTBA KpaxMajla U LIEJUTIOJIO3bl. XMMUYECKUE CBOMCTBA KpaxMalia: THIPOJIN3, KaUeCTBEHHAs
peakiusi ¢ HMOJOM. XHUMHYECKHE CBOWCTBA LEJUIIONO3bl: TUAPONIN3, IMOJydeHue 3GupoB
1emtoso3el. [loHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a, alleTATHBIN MIETK).
DKCIepUMEHTANIbHBIE METObl H3Y4YEHHsS] BEUIECTB W HX MPEBpPALICHHUI: pPacTBOPUMOCTb
Pa3IMyYHbIX COUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHNE 3TUIIOBOTO CITUPTa



B albJIETH]l Ha PacKIEHHON METHOW IPOBOJIOKE, OKHCIEHHE STUJIOBOIO CIHUpPTa JTUXPOMATOM
KaJiist (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIMU Ha alibJIeruabl (C
ruapokcuiom  auammuHcepeOpa(l) wu  rugpokcmaom  menu(ll)), peakmus TiMIepuHa  C
ruapokcunom meau(ll), xummdeckne cBolicTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJICHCTBUE
pactBopa Tioko3bl ¢ ruapokcunom menu(ll), B3anmozeiicTBue kpaxmana ¢ HOAOM, pelIeHHE
IKCIIEPUMEHTAIBHBIX 33124 10 TeMaM «CTupThI ¥ peHoIb», «KapOoHOBBIE KUCTOTHL. CII0KHBIE
3upb».

A3oTcoaep:xalniue OpraHnvecKue coeuHeH .

AMUHBI — OpraHMYeckue TMpOW3BOAHbIE amMuaka. Kraccudukanus aMHUHOB:
anudaTUIECKUe U apOMaTHUECKHE; IEPBUYHBIC, BTOPUYHBIC U TpeTUdHbIe. CTpOEHNE MOJICKY,
oOmrast ¢popmyna, U30MepHsi, HOMEHKIIaTypa U (pU3UYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTUuyecKuX aMHHOB: OCHOBHBIE CBOMCTBa, aJKWJIMPOBAHME, B3aMMOJCICTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOM Kuca0TON. CoNM aNKUIaMMOHUS.

AHUIUH — IpEeACTaBUTENIb AMHUHOB apoMaTthdeckoro psana. CtpoeHue aHuiavHa. Bzanmuoe
BIIUSIHUE TPYMIl aTOMOB B MOJieKyJe aHmiInHa. OCOOCHHOCTH XMMHUYECKHUX CBONCTB aHWIHMHA.
KauectBennsie peakuuu Ha aHwinH. CrnocoObl MOMy4YeHUS U TPUMEHEHHE amupaTHYeCKUX
amuHOB. [lonyyenune anunrHa U3 HUTPOOEH3071a.

AmuHoOKkucI0TEL. HoMeHnknatypa u usomepusi. OTAenbHbIE IPEACTABUTEIH 0-aMHUHOKHCIIOT:
TJIMIMH, ajJaHuH. QU3nYecKre CBOMCTBAa AMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA AaMUHOKHUCIIOT KaK
amM(pOTEepHBIX OPraHUYECKUX COCTMHEHUH, peakivs MOJUKOHICHC AN, 00pa30BaHHEe MENTHIHON
cBs3u. bruonorndyeckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U THAPOJIN3 TIENTHIOB.

Benku kak npupoaHbie nonumepsbl. [lepBuuHas, BropuyHas U TPETUYHAS CTPYKTYpa OSIKOB.
XvMHYecKre CBOMCTBA OETIKOB: TUIPOJIN3, I€HAaTypallis, KaYeCTBEHHbIE peakliy Ha OeKu.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYEHMs] BEUIECTB M HMX MPEBpALICHUN: PACTBOPEHHE
OenKoB B BOJIE, JACHATypalus OeNKOB MpU HATPEeBaHHUH, IIBETHHIC peaKklUU Ha OENKH, peuieHHe
SKCIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOIEpKalie OpPraHWYeCKUe COCOUHEHUS» U
«Pacmo3HaBanue OpraHM4ecKuX COCIUHEHHI.

BricokomoJiekyisipHbIe COeTUHEHMS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpU3AIuU, CpeAHsss MoJekyispHas wmacca. OCHOBHBIC
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJIMMEpU3alisl U IOJIMKOHICHCALUSL.

[Tonumepubie MaTepuansbl. [InacTmaccsl (OMUATHIIEH, TOJIUIIPONUIICH, TOTUBUHUIXIIOPH,
MOJIUCTUPOJ, MOJTUMETUIMETAKpUIIAT, TOMUKApOOHATHI, TOMUATHIIeHTepedTanar). Y Tunusanus u
nepepaboTKa MIacTHKA.

DnacToMephl: HATypaJbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bomnokna: HaTypanbHbIE (XJIOMOK, MIEPCTh, MIENTK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KarpoH U JIaBCaH).

[Tonmmmeps! cnienuanbHOTO Ha3HauYeHUs (TedI0H, KEBIIAP, SJIEKTPOIPOBOISIINE TOTUMEPHI,
OuopaznaraemMbie IOJTUMEPHI).

DKCIEePUMEHTAIBHBIC METOJIbI M3YYEHHS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJICHHE C
oOpa3naMy TPHUPOJHBIX M HCKYCCTBEHHBIX BOJOKOH, IIJJACTMACC, KAay4yKOB, peIICHHE
SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue M1acCTMAacC U BOJIOKOHY.

Pacuérnsie 3a1aumn.

Haxoxnenue MosiekyssipHON (opMyIibl OpraHM4eCKOro COSAMHEHHSI IO MAaCCOBBIM J0JISIM
JJIEMEHTOB, BXOJSIINX B €ro COCTaB, HAXOXJICHUE MOJCKYJISPHOH (OPMYIIBI OPTaHUYECKOTO



COCIMHEHMS 110 Macce (00hEMY) IPOYKTOB CrOPaHMUs], IO KOJMYECTBY BelIecTBa (Macce, 00BbEMY)
MPOAYKTOB PpEAKIUU W/WUIM HMCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (QOpMyIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHMYECKHUX CBOMCTB HJIM CIIOCOOOB MOJIYy4YEHUS,
oTpeieTICHUE IO BBIXO/1a MPOAYKTa PEaKIMi OT TEOPETHIECKHA BO3ZMOXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBA3€M NMpHM HM3ydeHMM opraHuyeckol xumuu B 10 kiacce
OCYIIECTBIISICTCSl 4Yepe3 HUCMOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK U
MOHATHH, TPUHATHIX B OTACITBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: SBJICHWE, HAY4YHBIA (akT, THIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KiacCUUKaIWs, HAOIIOJCHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEIb,
MOJICTTHPOBAHUE.

®du3uKa: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKU
YpOBEHbB, BEIIECTBO, TEIIO, 00BEM, arperaTHOe COCTOSHUE BEIIeCcTBA, (DU3MYECKHUE BEITUYHHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, IHEPTHs, Macca.

Buonorus: xierka, opranusM, dKocuctema, ouocdepa, MeTaboInu3M, HACIEICTBEHHOCTS,
aBTOTPO(HBIA W TeTepOTPO(HBIM THUIT TMUTAaHUSA, OpOKCHHE, (POTOCHHTE3, IbIXaHUE, OCIKH,
YTIICBOJIBI, XKUPbI, HYKJICHHOBBIE KUCIIOTHI, (JEPMEHTHI.

I'eorpacdus: mone3Hbie HCKOMIaeMble, TOTLITUBO.

TexHOJIOTHS: THUIIEBBIE MPOIYKTHl, OCHOBHI PAMOHAILHOTO TMHUTAHHUS, MOIOIINE

CpeaAcTBa,MaTcpualbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XHMMHUKM HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBercTBUM € CHUCTEMHO-AEATEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS MPEAMETa « XUMUS Ha YPOBHE CPETHETO 00IIeTo 00pa3oBaHUs BBIICTICHBI
CIEMYIONIME COCTABIISAIONIME: OCO3HAHWE OOYYaIOMMMUCS  POCCHUHCKOW  TpakJIaHCKON
WUJICHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPE/CICHUIO;
HalW4yMe MOTHUBAlMM K  OOYYEHHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOy4YaromIUXCs
PYKOBOACTBOBATLCSI MPUHATHIMU B OOIIECTBE MpaBWJIAMHU M HOPMAaMH TIOBEJCHUS;, HAIMYUE
MIPaBOCO3HAHUS, YKOJIOTUYECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH IIEJH U CTPOUTH KU3HEHHBIE
TIJIAHBI.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUS MpeAMeTa « XUMHUSD» OTPaXaroT cPOpPMHUPOBAHHOCTH
OTIbITa MTO3HABATEIBHON U MPAKTUYECKON AEATEIbHOCTH 00yYaIOUINXCs B MPOIIecce pealn3aluu
00pa30BaTEeNbHON IEATEIILHOCTH.

JIM4HOCTHBIE pPe3yJIbTAaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT cPOpPMHUPOBAHHOCTH
OTIBITa TTO3HABATEIILHON U MPAKTUYECKOU ACATEIHLHOCTA O0YUAIONINXCs B MPOIIECCE pealh3aliu
00pa30BaTeIbHOM NESTELHOCTH, B TOM YHCIIE B YaCTHU:

1) rpaaaHCcKOro BOCIUTAHMS

OCO3HaHUS 00YYarOIIMMHCS CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEJCTaBICHUS O COIMAIBHBIX HOpPMaxX W MPaBHIIAX MEXIUYHOCTHBIX OTHOIICHUU B
KOJIJICKTHBE,

TOTOBHOCTHU K COBMECTHOM TBOPYECKOW AEATEIHHOCTU MPU CO3IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yYeOHbIX U MTO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKIX HKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyYMEHTBI JPYTHX
MIPU aHAJN3€ PA3JINYHBIX BUAOB yUeOHOU AESITeIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHUI0O OTEYECTBEHHOMN
XUMWH,

YBOXEHHSI K TPOIECCY TBOpYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO MPHUIIOKEHUS
XUMHUH, OCO3HAHHMS TOTO, YTO JIaHHBIE HAYKH €CTh pe3yJbTaT JUTUTEIBHBIX HAOIIO/ICHUN,
KPONOTJIUBBIX HKCIIEPUMEHTAIbHBIX TIOMCKOB, IOCTOSIHHOTO TPyJa YYEHBIX U IPAKTUKOB;

WHTEpeca W T[I03HABATEIbHBIX MOTHBOB B TIONYUYEHHH U TIOCICAYIOIIEM aHallu3e
nH(}OpMAIIUU O IEPETOBBIX JOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHON XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHBIE C XUMUUECKUMU SIBJICHUSIMH, U IPUHUMATh
OCO3HaHHBIE PEHICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOUX TOBapHINEH C TMO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

4) popmupoBaHus KYyJIbTYPbI 310POBbSI:

NOHMMAHUS LIEHHOCTEH 3/10poBOro M Oe3omacHOro obpasa KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3MUYECKOMY M IICUXUYECKOMY 370POBbIO;



coOmro/ieHrs MpaBmJl 0€30macHOTO OOpalieHusi C BEIIECTBAaMU B OBITY, MOBCEAHEBHOM
YKU3HH, B TPYJOBOU JI€ATEIbHOCTH;

NOHMMAHUS LEHHOCTH TMpaBWJ WHAMBUAYAIbHOTO M KOJUIEKTUBHOIO 0€301acHOro
MOBEJICHUS B CUTYalUSX, YTPOXKAIOIINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOIEHUS aIKOTOIIs,
HapKOTHUKOB, KYpPEHHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKON JIEATEIHbHOCTH,
OOIIIECTBEHHO IOJIE3HOH, TBOPUYECKOM U APYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHUH NPAKTUYSCKUX 3a/1ad  COIUAIbHOMN
HaIIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyYEHHIO Mpodeccuil pa3iudHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMUHU;

YBaXXEHUS K TPYyAY, JIIOASIM TpyJa U pe3yjbTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY UHIUBUTyaTbHON TPACKTOPHH 00pa3oBaHusl, Oy mytieit
npodeccuu u peanuzanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U OTPEOHOCTEN 00IIeCTBa;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOUHHUKY CYIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MMOHWMAaHHUSI TII00ATEHOTO XapaKkTepa YKOJOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE ITPUPOAHOMN U COLIMATILHOM CPEIbL;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHMSI JOCTHKEHUM XUMUU JJISl PEIICHUs BOIIPOCOB
palMoOHAIBHOTO TPUPOAOIIOIB30BAHMUS;

AKTUBHOTO HEMPHUATHUS JNEUCTBUM, NMPUHOCSIINX BpEl OKPY)KAIOUIEH MPUPOIAHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJIATONPHUATHBIE SKOJOTHUYECKUE TMOCIECACTBUS MPEANPUHIMAEMBIX
JICUCTBUM U MPEAOTBPAIIATH UX;

HaJIMYMS Pa3BUTOTO HKOJOTHYECKOTO MBIIIIEHUS, HKOJIOTUYECKON KYyJIbTYPHI, OIBITA
JESATENbHOCTH  HKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
MMO3HABATEIHbHOM, KOMMYHHKATUBHON M COITMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33pPEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKu U
0OIIIECTBEHHOMN MTPAKTUKH;

MOHWMAaHUS CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poid B (POpMUPOBAHUU
PaIMOHATILHOTO HAYYHOT'O MBIIUICHUSI, CO3/IaHUU 1IEJIOCTHOTO MPECTaBiIeHHsI 00 OKpY KaroleM
MUpE KaK O €JUHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodiieM COXpaHEHUs! TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JUIi COBPEMEHHOW ITMBUJIIM3AINH: B €&
T'YMaHUCTHYECKON HAMpaBIIEHHOCTH M BA)XXKHOM POJNM B CO3/IaHUU HOBOW 0a3bl MaTepHallbHOM
KYJBTYPBbI, B PEIICHUN TI100TBHBIX TPOOJIEM YCTOHYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPhEBOM,
OHEPreTUYeCKON, MHUIIEBOM M OKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUH MEIUIIMHBI,
o0ecrieueHnH YCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTMYECKH KOM(OPTHOM JKU3HHU KaXKAOro YjeHa
o011ecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJIOB ITO3HAHMS,
WCIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIOJIH30BATh MOJyYaeMbIC 3HAHUS IS



aHanmM3a U OOBSICHEHUS SIBICHHN OKPYXAIOIIEro MUpa M TPOHUCXOASIIUX B HEM H3MEHCHUH,
YMCHUSA ACTIATh 06OCHOBaHHBIe 3aKJIFOYCHHA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIIINXCA JaHHBIX
C LIEJBIO TTOTyYEHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOGHOCTI/I CaMOCTOATCIIBHO UCITOJIB30BATh XUMUYCCKUEC 3HAHUA JIS PCIICHU A HpO6JI€M
B PEATBHBIX JKU3HEHHBIX CUTYAIHIX;

MHTEpeca K TO3HAHUIO, UCCIIEI0BATENILCKON eSITeIhbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPA30BAHUIO, K
AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HaHUM II0 XHUMHH B COOTBETCTBHM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

WHTepeca K OCOOCHHOCTSIM TPY/ia B Pa3IMYHBIX chepax mpodecCHoHaAIbHON AeITEIbHOCTH.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeTaHpe,Z[MCTHBIC PE3yJabTaTbl OCBOCHHUA IPOrpaMMbl IO XUMHHM Ha YPOBHC CPCIHCTO
o011ero o0pazoBaHus BKIIOYAIOT:

3HaYuMBble Uil (POPMUPOBAHMSI MHPOBO33PEHUS OOYHAIOIIUXCS MEXIUCIHUIUIMHAPHBIE
(MeXmpeIMeTHbIC) OOIIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHUpa
u CHCHI/I(l)I/IKy MCTOAOB IMO3HaHMs, UCITOJIB3YCEMbIX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BEUIECCTBO,
JHEprus, SBJCHHE, MPOIECC, CUCTeMa, HAYYHbIN (aKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIICA0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHUE);

YHHUBCPCAJIbHBIC y‘Ie6HBIe HeﬁCTBHﬁ (H03HaBaTeJIBHbIe, KOMMYHUKATHBHBIC,
peryJsiTUBHBIE), oOecreunBaroimue (GopMupoBaHue (OYHKIHOHAILHOW TI'PAaMOTHOCTH U
COILIMAIIEHOM KOMITETEHIINH 00yUaroInxcs;

CMOCOOHOCTh ~ OOYYalOIIMXCS ~ KCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIMILIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJlbHble ydeOHbIE JICHCTBUS B IIO3HABATEIbHOM U
COIMAJILHOM MPAKTHKE.

MeramnpeaMeTHbpie pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU YYEOHBIMH
MO03HABATEIbHBIMHU, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTenbHbIE YHUBeEpPCAIbHbIE YueOHbIE el CTBUS

1) 6a30Bble JIOTHYECKHE e CTBUS:

CaMOCTOSTENbHO (HOPMYIHPOBaTh W aKTyaJH3UpOBATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsaTh LEIN JeATENbHOCTH, 3aJaBas MNapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IPH OCBOCHHUU 3HAHUHU HpI/IéMBI JJOTUYCCKOT'O MBIIIJICHUA: BbIACIATH
XapaKTepHbIE TPU3HAKK TIOHATHH © yCTAaHABIMBAThb WX B3aMMOCBS3b, HCIIOIb30BATh
COOTBCTCTBYIOIINEC MOHATHA IJIA O6’b$ICHeHI/I$I OTACIIBbHBIX (baKTOB n HBHCHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUH TSI KITACCH(UKAIIMK BEIICCTB M XUMHUYECKUX PEAKIIHA;

YCTaHAaBJIMBATb MPHUYHNHHO-CJICACTBCHHBIC CBA3U MCKAY NU3YUACMbBIMU SIBJICHUSAMU,

CTPOUTH JIOTHUECKUE PaCCy ACHUS (WHIYKTUBHBIC, IeTyKTUBHBIC, 10 aHATIOTHH ), BHISIBIISITh
3aKOHOMEPHOCTH M IPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJIECHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIIOYCHUS,

OPUMCHATH B IMPOLCCCE MMO3HAHUA HCIIOJIB3YEMBIC B XUMHUU CHUMBOJIIHNYCCKUC (3HaKOBBIe)
MOJIEJH, TPE00Pa30BBIBATH MO/JICIBHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHIMBOI) SJIEMEHTA,



XUMHueckas ¢opMmylia, ypaBHEHHE XMMHUYECKOM peakuud — TMpU PpEHIeHUH Y4eOHbIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3aJa4, IPUMEHSITh HA3BaHHBIE MOJIETIbHBIC MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCIeN0BaTEIbCKHE AeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAyYHOT'O TTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHiA;

¢dbopMynHpoBaTh WENM M 3aJaud  HMCCIENOBAHUS, HCIOIB30BaTh IOCTABJICHHBIE U
CaMOCTOSITeNIbHO C(OPMYITUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JUTsl (POPMUPOBAHUS TUTIOTE3HI TIO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITEILHOTO IUIAHUPOBAHUSI M IPOBEACHUS YYEHUUYECKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUSI HAOMI0JaTh 3a XOJOM IPOIIEcca, CaMOCTOSITEIEHO
MIPOTHO3UPOBATh €ro pe3ynibTar, (OpMYyIUpPOBaTh OOOOIIEHHUS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MpOJAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEA0BATEIbCKOM M TPOEKTHOW JEATEIHHOCTH,
MPOSIBIIATE CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOJOB pEIICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHUS.

3) pabdora ¢ unopmanmeii:

OpUEHTUPOBAThCS B PA3NUYHBIX HUCTOYHMKaX HHpopManuu (Hay4HO-TIOMYIspHAs
JUTEpaTypa XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHBIE TocoOus, pecypchl HHTepHera),
aHAIIM3UPOBATH UH(GOPMAIUIO PA3TUYHBIX BUIOB U (HOPM MPEICTaBICHUS, KPUTUYECKU OIICHUBATh
e€ JIOCTOBEPHOCTh U HETIPOTHUBOPEUUBOCTD;

(dhopMyupoBaTh 3ampochl W MPHUMEHSATH pa3IMYHbIE METOABl HpPHU IOUCKE U O0TOOpe
nHpopmanuy, He0OXOAUMOM /ISl BBIMOIHEHHSI YUeOHBIX 33/1a4 ONpeeIEHHOrO TUIIA;

nproOpeTaTh OMBIT MCTHOIB30BaHUS MH(GOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOUPATh ONTHMAIBLHYIO (hOpMY TPEICTaBICHUS HHPOpMAIHH (CXCMBI,
rpaduku, TuarpamMmmbl, TaOJIHUIIbI, PUCYHKHU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KAueCTBE CPEJCTBA MpU paboTe C XUMHYECKOU
uH(popmanven: TPUMEHATh MEXIpeaAMeTHbIe ((du3nueckue W MaTeMaTHuecKue) 3HaKU U
CUMBOJIbI, (hOpMyIIbl, a00peBUATYpPbI, HOMEHKIATYPY;

KCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelicTBUA:

3aJlaBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbI B X0 JUAIOTa U/UIH TUCKYCCHH,
BBICKA3bIBAaTh UJICH, (i)OpMy.]'II/IpOBaTI) CBOM NPECIIJIOKCHUSA OTHOCUTCIIBHO BBIITOJHCHUSA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C MPE3EHTAIMEN pe3yJbTaTOB IO3HABATEIBHOW AESTEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSAITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU BBIOJIHEHUH XHUMHUYECKOTO
JKCIIEPUMEHTa, MPAaKTHYEeCKOH paboOThl IO UCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEIIECTB,
peam3anuu y9eOHOTO TIpOeKTa, W (OPMYJIHMPOBATh BBIBOJABI 1O PE3yJIbTaTaM MPOBEACHHBIX
WCCIIEIOBAHMM MyTEM COTTIACOBAHMSI MO3ULIUIN B X0Je 00CYXIeHUs U OOMEHa MHEHUSIMH.

Pery.]]ﬂTI/IBHI)Ie YHuBEpPCaJdbHbIC y‘leﬁl—lble aelcTBUsA:



CaMOCTOSITENIbHO IIJIAHUPOBAaTh U OCYIIECTBISATH CBOIO ITO3HABATENIbHYIO JAEATEIbHOCTD,
onpenenss €€ LeIM U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
Mpe/UIaraeMblii aITOPUTM JICHCTBUN TPU BBHIIOJHEHUH YYEOHBIX M HMCCIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Hanbosee 3((PEeKTUBHBIN CIIOCOO MX PEelIeHHs C YUETOM MOJyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIIATh CAMOKOHTPOJIb JIEATEIIBHOCTH Ha OCHOBE CaMOaHaIN3a U CAaMOOLIEHKH.

HNPEAMETHBIE PE3VJIBTATHI

[IpenmerHble pe3yabTaThl OCBOCHUS MPOrpaMMbI IO XMMHUU Ha yriIyOJEHHOM YpPOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHUs BKIIOYAIOT cleLU(pHUEcKUe JUIs y4eOHOro mpeaMera
«X¥UMHS» HAaydHbIE 3HAHUS, YMEHHMS U CIIOCOOBI JIEHCTBUM 110 OCBOEHHUIO, MHTEPIpETALUN U
IpeoOpa30BaHUIO 3HAHUM, BUJBI AEATEILHOCTH MO MOJYYEHHUIO HOBOT'O 3HAHMS U MPUMEHEHUIO
3HaHUH B Pa3NWYHBIX YYEOHBIX CUTYallUsX, a TAKKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMHEN. B mporpaMme 1o XMuMHUH PEAMETHBIE PE3YJIbTaThl IPEICTABIICHBI 110 FO1aM
U3YYEHHUS.

10 KUIIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMMHUS) OTpaXaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: 0 MECTE U 3HAUEHUH OPraHNYECKON XMMHUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ posii B 00€CIIE€YEeHUH YCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA B PEILICHUU
po0JIeM KOIOTMYECKOM, SHEPreTHUECKON U MUILEBOH 0e30MacHOCTH, B Pa3BUTHH MEIMILIMHBL,
CO3/IaHMM HOBBIX MaTEpUajoOB, HOBBIX MCTOYHHUKOB 3HEPTUU, B OOECIIEUEHUM DPALMOHAIBHOIO
IIPUPOJIOIIOIIB30BaHMsL, B (POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KyIbTyphl YeNIOBEKa, a TAKKE
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOAHOM Cpene;

BIIQJICHUE CUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
HOHSTHUS — XUMHYECKHUI 3JIEMEHT, aTOM, SJIPO M dJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHbIe
opOuTa, OCHOBHOE M BO30YXIEHHOE COCTOSHHSI aToMa, THOpUAM3aLKs aTOMHBIX opOuTanei,
HOH, MOJIEKyJa, BAaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEIECHb OKHUCICHMS, XUMHUYECKas
CBSI3b, MOJTb, MOJISIpHASI Macca, MOJIIPHBIN 00bEM, YTIepOIHBIN CKeNeT, QyHKIIMOHAIbHAS TpyITa,
paguKal, CTPYKTypHble (opMyJibl (pa3BEPHYTbIE, COKpAIIEHHBIE, CKEJIETHBIE), W30MEpHs
CTPYKTypHasi U MPOCTPaHCTBEHHAas (reOMeTpUUEecKasi, ONTUYECKas), U30MEPbl, TOMOJIOTUYECKUI
psif, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOA- M a30TCOACPXKAIIME OPraHUYECKHUE COCIUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHNS; TEOPUH, 3aKOHBI
(mepuoanueckuii 3akoH J[. M. MenneneeBa, TeOpHusi CTpOSHHsI OpraHMYECKHX BemectB A. M.
bytnepoBa, 3ak0OH COXpaHEHHS MACCHI BEILIECTB, 3aKOH COXPAaHEHMS U IIPEBPALLCHUS YHEPTUU IIPU
XUMHUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XMMHH, MUPOBO33PEHUYECKUE
3HAHMUS, JIEKAIIUE B OCHOBE MOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHHI;
NPEACTABJICHUS O MEXaHU3MaX XMMMUYECKUX PEAKLUUN, TEPMOJAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3aUMHOM BJIMSIHUU aTOMOB U I'PYIII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIN 1 Me30oMepHbIN 3 dexTsl, opueHTanTsl | u |l pona); ¢pakronoruueckre ceeneHus
O CBOWCTBaX, COCTaBe, MOJyYEeHUH U O€30MacCHOM HCIIOJIb30BAaHUHM BAXKHEHIIMX OPraHUYEeCKUX
BELIECTB B OBITY U MPAKTUYECKOM MAESITEIbHOCTH 4YeJIOBEKa, OOIIMX HAy4YHBIX HPHHIMIAX
XMMHYECKOT0 MPOU3BOCTBA (HAa MPUMEpEe IMPOU3BOJICTBA METAHOJIA, IIepepadOTKU HePTH);



c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIC MPU3HAKN MOHITUN, YCTAHABIMBATD
UX B3aUMOCBSI3b, UCII0Jb30BaTh COOTBETCTBYIOIINE IIOHATHS IIPH ONIMCAHUH COCTaBa, CTPOEHUS U
CBOIWCTB OPraHMYECKUX COCTUHEHMI;

c(OPMHUPOBAHHOCTh YMEHHIA:

UCIOJb30BaTh XMMHUECKYIO0 CUMBOJIUKY JUIS COCTaBJICHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (JOPMYJT OPraHUYECKUX BEIECTB;

COCTaBJISTh YPABHEHHSI XUMHUYECKUX PEAKLUN U PACKPBIBATh UX CYITHOCTb: OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pPEAKIUi IOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKui,
peakIfii HOHHOTO OOMEHa MyTEéM COCTaBIEHHS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;

W3rOTaBJIMBAaTh MOJEIM MOJEKYJl OpraHMYeCKMX BEHIECTB JUIsl WUIIOCTpallud  UX
XMMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABINBATh MPUHAUIEKHOCTh U3YUEHHBIX OpraHUYeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeIEHHOMY KIIAcCy/TpyIIe COCJMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnueckor HomeHkiarype (IUPAC) u mpuBoauTh TpUBHATBHBIC Ha3BaHMS
JUIS OTZIENBbHBIX NIPEACTABUTENEH OPraHMYECKUX BEIIECTB (3THIIEH, alleTUJIEH, TOIYOJ, TIIMLIEPHH,
ATUJICHIJIMKOIB, PeHO, (popmanpaeru, aleTanbIerui, alleToH, MypaBbuHas KUCIOTa, YKCyCHAast
KHCJIOTa, CTEApUHOBAs, OJIEMHOBAas, NAJIbMUTHHOBAS KHCIOTbI, TJIMIMH, ajJaHUH, MajbTO3a,
(bpyKTO3a, aHWINH, AMBUHUI, U30TPEH, XJIOPOIIPEH, CTUPOJI U APYyTHE);

c(OpPMUPOBAHHOCTh YMEHHMsSI OINpPEAETATh BHMJ XHUMHUYECKOW CBSI3M B OpPraHUYECKHX
COeMHEHMX (KOBAJIGHTHAS! M HOHHAS CBS3b, G- U T-CBS3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. BytnepoBa st 0ObsSICHEHUSI 3aBUCIMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu30BaTh COCTaB, CTpPOEHHE, (U3HUECKUue U
XMMHYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTEIEH Pa3TUUYHbBIX KJIACCOB OPTaHUYECKUX BEUIECTB:
QJIKaHOB, LUKJIOAJIKAaHOB, AJKEHOB, AJIKa/JIMEHOB, AJKWHOB, apOMaTHUYECKUX YIJIEBOIOPOJOB,
CIUPTOB, AIbJIETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETMHEHHI U aMUHOB, aMHHOKHUCIIOT, OEJTIKOB, YTIIEBOAOB (MOHO-, TU- U TIOJMCAXaPHJIOB),
WJUTIOCTPUPOBATh TE€HETHUYECKYI0 CBSI3b MEXKIY HHMH YPaBHEHUSMH COOTBETCTBYIOLIMX
XUMHYECKUX PEaKLU C UCIIOIb30BAaHUEM CTPYKTYPHBIX (OPMYII;

chOpMUPOBAHHOCTh YMEHHUSI TMOJATBEPXKJaTh HA KOHKPETHBIX MPUMEPax XapakTep
3aBUCHUMOCTH PEaKIMOHHOW CIOCOOHOCTH OpPraHMYECKUX COCAMHEHMH OT KPaTHOCTU M THUIA
KOBAJIEHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOI'O BJIUSIHHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHHUKH YIJIEBOJAOPOIHOIO CHIPhS
(HedTh, MPUPOAHBINA Ta3, yrojib), CIOCOOBI €ro MepepadoTKM W MPAKTUYECKOe NMPUMEHEHUE
MIPOIYKTOB MepepaboTKu;

c(OPMHPOBAHHOCTh BJAJICHUSI CHUCTEMOH 3HAHWA O ECTECTBEHHO-HAYYHBIX METOHax
MO3HAHUSI — HAOMIOACHUH, W3MEPEHUU, MOACTUPOBAHUHU, OKCIIEPUMEHTE (peallbHOM U
MBICJICHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHMUS;

chOpPMUPOBAHHOCTh ~YMEHMSI MPHUMEHSTh OCHOBHBIC  OINEPAllMH  MBICIUTEIHHOM
NEeSTeIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CUCTEMaTHU3allUI0, BBISIBICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3€U — JJI U3yUEHHUS CBOMCTB BEIIECTB U XUMUUECKUX PEaKIUii;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUN C IOHATUSAMU U
MPEICTAaBICHUAMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX NPEIMETOB Juisi 0OoJieeé OCO3HAaHHOTO
MMOHMUMAaHMsI CYIIHOCTH MaTepUaibHOrO0 €AMHCTBA MHpPA, UCIOJB30BAaTh CHCTEMHbIE 3HAHHS I10



OpPraHUYeCKOM XMMHUU sl OOBACHEHHS U NPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
Hay4HYI0 IIPUPOLY;

C()OPMHUPOBAHHOCTb yMEHHUH: NPOBOAUTH pacuéThl IO XUMHUYECKUM (GopMylIaM H
YPaBHEHHUSIM XUMHUECKHX PEaKIMi C HMCIOJb30BaHMEM (DHU3MYECKHX BEIMYUH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPH3YIOIIUX BELIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0O XUMHUYECKON (hOpMyJbl BEIIECTBA 1O M3BECTHBIM MAacCOBBIM JOJISIM
XMUMHUYECKUX 3JIEMEHTOB, IPOIYyKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: POTHO3HPOBATh, aHAIM3UPOBATh W OLIEHUBATH C MO3HIINIA
9KOJIOTUYECKOM 0€30MacHOCTH MOCIEICTBUS OBITOBOM W IPOU3BOACTBEHHON JESITEIbHOCTU
YEJIOBEKa, CBSI3AHHOW C TepepadOTKONM BEIIECTB, HWCIOJB30BaTh TMOTYYEHHBIC 3HAHUS IS
MIPUHATHUS TPAMOTHBIX PELICHUH MPOOJIEM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTb YMEHUI: CAMOCTOSITENBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHIL
9KCIIEPUMEHT (IIOJIyYE€HUE U U3yUYE€HUE CBOMCTB OPraHNYECKHUX BELIECTB, KAUECTBEHHBIE PEAKIIUU
YTIIEBOJOPOAOB PANIMYHBIX KIACCOB U KUCIOPOACOAEPKAIIUX OPTaHNYECKUX BEIECTB, PEILICHUE
HKCHEPUMEHTAIBHBIX 3a/1a4 110 PACIO3HABAHUIO OPIaHUYECKUX BEIIECTB) C COOIIOICHHEM MPaBHII
6e3omacHOro oOpallleHusi ¢ BEUIeCTBaAMU U Ja0OpaTOPHBIM 00OpyJOBaHUEM, (OPMYIHPOBATH
IeNlb WCCICIOBAHUS, TMPEICTABIAThH B pa3IW4YHON (opme pe3ynpTaTbl SKCIEPUMEHTA,
aHAJIN3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMUPOBAHHOCTh YMEHUM:

coOI0IaTh MpaBUila HKOJOTHMUYECKH 1e1eco00pa3HOro MoBEACHHUS B OBITY M TPYIOBOM
NEeSITETbHOCTH B LIENSAX COXPAHEHHs] CBOETO 3/10pOBbs, OKpYy)Kalolled MNpUPOTHOM Cpelasl U
JNOCTHKEHHUS €€ yCTOMYHUBOIO Pa3BUTHS,

OCO3HABATh OIIACHOCTh TOKCHYECKOI'O JCHUCTBUSA Ha JKUBBIC OPraHU3MBl ONpPEACIEHHBIX
OpraHWYECKUX BEUIECTB, MOHUMAs cMbich nokaszarens [1J1K;

aHAJM3UPOBaTh  LIE€J1€COOOpPa3HOCTh  NPUMEHEHUsS  OpPraHMYEeCKUX  BELIECTB B
IPOMBILIEHHOCTH U B OBITY C TOUKU 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCT YMEHMH: OCYLIECTBIATh LEJICHANPABIECHHBIH IMOMCK XHMHUYECKOMH
nH(POpPMAMK B PA3IMYHBIX HUCTOYHMKAX (HaydHas M ydeOHO-HaydHas JIUTEpaTypa, CpeicTBa
MaccoBoit HMH(popmaruu, MHTepHeT M Apyrue), KpUTHYECKH aHAIU3MPOBATh XUMHYECKYIO
nHpopmanuio, nepepadarbiBaTh €€ U UCIIOJIB30BaTh B COOTBETCTBUM C MOCTaBJICHHON yueOHOMN
3a7adei.

YYEBHO-METOJMYECKOE OBECHEYEHUE OGPA3OBATEJBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHE



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieiioB U TeM (uu¢posbIe)
Ne n/m Kourpoubnbie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
Paznes 1. Teopernyeckue 0CHOBbI OPraHU4eCKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHMSI OPraHN4YECKUX COeqUHEHNN A. M. 7 1
Bbytneposa
Utoro no pazneny 7
Pasznen 2. YrieBoaopoabl
21 IIpenenbHbIE YIIIEBOAOPOIBI — AJKAHBL, 8
HUKIIOAJIKAHBI
99 HenpenenbHble yriieBOAOPObI: aTKEHBI, 10 1
aJIKaJIMEHbI, AJTKIUHBI
2.3 ApoMaTu4ecKre yrieBoI0pOIbI (apeHBI) 7
94 [TpupoaHbIe HCTOUHUKH YTIIEBOJAOPOIOB U 4
uX nepepadboTka
2.5 ["asoreHnpon3BOAHBIC YTIIEBOIOPOI0B 5 1
Utoro no pazneny 34
Pasznen 3. Kuciopoacoaepxamue oprannyeckue coeinHeHus
3.1 Crnuptsl. ®enon 9 1




KapOoHUIIbHBIC COCTUHCHUS: alTbICTUIbI 1
3.2 keToHbl. KapOoHOBBIE KUCITOTHI. CII0KHBIC 16
3¢upsl. Kupbl

3.3 VrieBoasl 8

Hroro mo pazneny 33

Pasznen 4. A3oTcoaepxaiye OpraHnyecKkue coeIMHeHust

4.1 AmunHbl. AMUHOKHUCIIOTEL. benku 11

Hroro no pazneny 11

Paspnen S. BeicokoMoJIeKy A pHbIE COeIUHEHUS

5.1 BBICOKOMOJIEKYIIAPHBIE COCTUHEHUS 8
5.2 O6o6muienne. Pemenne 3amau 9
Uroro no pazgeny 17

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102




INOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KoJsnvecTBO yacoB JarTa uzydenus Hom. 3aa.
n/n Bcero Kont IIpaxkTu Mo nnaHy Mo ¢akry
poib qyecKue
HbIe padoThI
pador
bl
1 IIpenmer OpraHM4ecKord XUMUMU. 1 4.09.23 Nnirn.l
2 Teopust CTpoeHUS OPraHUYECKUX COCTUHEHUM 1 6.09.23 n.2;3
A. M. bytneposa (n/p)
3 MpakTnyeckan pabota Nol «KayecTBeHHOe 1 1 8.09.23 n.2
onpeaeneHuve yrnepoga, BO4OpPOAa U Xxa1opa B
OpraHMYeCcKnx BeLLLeCcTBax».
4 CocToAHWE 3NEKTPOHOB B aToMe. BanieHTHBIC 1 11.09.23 n.a
BO3MOXHOCTH aTOMa yIJIepOJa.
5 DNeKTPOHHaA NPUPoAa XMMUYECKUX CBA3EN B 1 13.09.23 n.s
OpraHUYeCcKUX coegMHEHUAX
6 Bunsl uzoMepuu: CTpyKkTypHas, 1 15.09.23 KOHCMEeKT
MPOCTPAaHCTBEHHAs
7 Knaccnoukauma opraHMYecknx coegmHeHunm 1 18.09.23 n.e
8 DNEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOeHUe 1 20.09.23 .2 n.7
a/IKaHOB. No 7
9 fomonorn n n3omepbl aAKaHOB 1 22.09.23 M8 Neb5
10 CBoWcCTBa a/IKaHOB 1 25.09.23 M.9 Ne5
11 MonyyeHne U NPUMEHEHNE aIKaHOB. 1 27.09.23 n.o




12 [uxnoankaHbl 29.09.23 KOHCMNEKT
13 PelweHue 33434 Ha HAaXoXKaeHue 2.10.23 Mn.9 Ne7
MoneKkynapHol Gopmynbl yrneBoaopoaos.
14-15 | O606ueHme no Teme «lpeaensvHble YB» 4.10.23 rn.2
16 AJIKEHBI: CTPOCHHE MOJICKYJI, U3OMEPUS. 6.10.23 rn.3 n.10
Ne4
17 CBOICTBa aNKeHOB 9.10.23 n.11
18 CriocoObI oNTydeHus: ¥ MpUMEHEHHUE alTKeHOB 11.10.23 n.11
Nn.12(n/p)
19 MpakTnyeckan pabota Ne 2 «MonyyeHne 13.10.23 n.11
3TUNEHA U U3y4YEeHUe Uro CBOMCTBY.
20 Ankanuenbl. OCOOEHHOCTH JIEKTPOHHOTO 16.10.23 n.13
CTPOCHHSI.
21 XHWMHYECKHE CBOMCTBA CONPSKEHHBIX TNECHOB. 18.10.23 M13 Ne4
22 CriocoObl TOJTyYeHUST U TPUMEHEHNE 20.10.23 n.13
QJIKAJIMEHOB.
23 AJIKUHBI: TOMOJIOTHYECKUAN PSIJI, CTPOEHME, 23.10.23 n.14
nsomepus.
24 CBoiicTBa QJIKUHOB. 25.10.23 M.14 Ne5
25 Crioco0bI oJTy4eHus: U IPUMEHEHUE aJIKUHOB 27.10.23 n.14
26 ApeHbl. beH30n 1 ero romosoru. 8.11.23 rn.4 n.15
Ne 4
27 CsoticTBa 6eH3ona 10.11.23 MN.16 Ne3
28 OCOOEHHOCTH XUMHUYECKUX CBOMCTB CTUpOJIa 13.11.23 .16
29 CriocoOblI oJTydeHus U IpUMeHeHue OeH301a 15.11.23 n.16




30 Pemenue pacuéTHBIX 3a71a4 Ha ONpeieTieHNe 1 17.11.23 rn.2-4
MOJIEKYJISIPHOUM (POPMYJIIBI OPraHHMYECKOTO
BEIIECTBA

31-32 | 'enernyeckast CBSI3b MEXK/y pPa3IUUHBIMU 2 20.11.23 rn.2-4
KJIaccaMu yIJIEBOIOPOIOB 22.11.23

33 MpupoaHbIA U NoNyTHble HedTAHbIE rasbl. 1 24.11.23 rn.5

M.17 Ne4

34 KaMeHHBI yroib U NpOIyKThI €70 1 27.11.23 KOHCNeKT
nepepadboTKu

35 HedTb 1 HedbTENPOAYKTDI. 1 29.11.23 Nn.18 po

KPEKMHra

36 KpeKkuHr HedpTw. 1 1.12.23 n.18

37-38 | PeweHwne 3ag4a4 Ha onpeaeneHne MaccoBown 2 4.12.23 rn. 2-5
MNM 06 beMHOM A0 BbIXOAa NPOAYKTA 6.12.23
peakuum oT TeOPETUYECKM BOSMOXKHOIO

39-40 | O6006IeHNE 3HAHUM 110 Pa3IeITy 2 8.12.23 Mn.2-5
"YraeBoapopopr" 11.12.23

41 KonTponbHas pabota no teme 1 13.12.23 rn.2-5
"Yrunesogopoast"

42 AHanus KoHTponbHOM paboTbl. [lpenensHbie 1 15.12.23 rh.6 Tn.19
OJHOATOMHBIE CIIUPTHI: CTPOCHUE, U30MEPHS, Ne 5
HOMEHKJIATypa.

43 CsolicTBa npeaebHbIX 04HOATOMHbIX CIMPTOB 1 18.12.23 MNn.19; 20

44 MonyyeHne n npumeHeHMe CNUPTOB. 1 20.12.23 Mn. 20

Ne 5

45 MHOroaToMHbI€ CNUPTLI. 1 22.12.23 n.21

46 deHoNbl U apomaTHYeCcKue CNupThbI. 1 25.12.23 n.22

47 CgnoiicTBa ¢enona 1 27.12.23 n.22

48 CriocoOblI ToNTydeHus U IpUMEHeHue GeHoma 1 29.12.23 .22 Ne5




49-50 | F'eHeTHyeckan cBA3b CNMPTOB U PpeHona ¢ 10.01.24 rn.2-5
yrnesoaopoaamm. 12.01.24
51 Anpnerupl 1 KETOHBL. 15.01.24 rn.7 .23
52 CBoliCTBa M MPUMEHEHME a/bAErN0B. 17.01.24 n.24
Ne 3
53 CriocoObl TOJTyYeHUS aTbACTHIOB M KETOHOB 19.01.24 n.24
Ne8
54 KapboHoBbie KUC/OTHI. 22.01.24 Mn.25
Ne 6; 8
55 CsowcTBa MpeAebHbIX OJJHOOCHOBHBIX 24.01.24 Nn.25,26
KapOOHOBBIX KHCIIOT
56 CrocoOblI TOJTyYeHUST U TPUMEHEHNE 26.01.24 Mn.25,26
KapOOHOBBIX KHCIIOT n.27(n/p)
57 MpakTnuyeckana paborta Ne 3. 29.01.24 n.28
«MonyyeHne 1 ceoiicTBa KapbOHOBbIX
KMCNOT».
58 MpakTuyeckas pabota No 4. 31.01.24 rn.6, 7
«PelweHne aKcnepruMeHTaNbHbIX 33434 Ha
pacno3HaBaHUe OpraHUYeCcKMX BELLECTBY.
59-60 | O6ob6ueHmne Nno Temam: «CNUpPTbI», 2.02.24 rn.e,7
«Anbaernapl», «KapboHOBblE KUCNOTbIN 5.02.24
61 KoHTponbHas pabota No3 no tTemam 7.02.24 rn.6,7
«CnupTbl», «Anbaernabi», «KapboHoBble
KUCNOTbI»
62 AHaNM3 KOHTPONbHOM PaboTbl . 9.02.24 rn.8
CnoxHble apumpbl. .29
63 Hupbl. 12.02.24 n.30




64 Mbin10.CMHTETUYECKME MOtOLLME CPe/iCTBa 1 14.02.24 Mn.30
65-66 | ['eHeTmyeckast CBsI3b YIIIEBOJOPOJIOB U 2 16.02.24 rn.6-8
KHCJIIOPOACOAEPKAIUX OPTaHUYECKUX 19.02.24
BEIIIECTB
67 Yrnesogpl. [NtoKo3a. 1 21.02.24 ron.si
68 CBoWCTBa rNHOKO3bI 1 26.02.24 n.31
69 Onurocaxapuapl. Caxaposa. 1 28.02.24 n. 32
Ne 3
70 Monncaxapuabl. Kpaxman. 1 1.03.24 M.33 Ne4
71 IToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX 1 4.03.24 .33
72 Lenntonosa. 1 6.03.24 n.34
Nn.35(n/p)
73 MpakTuyeckas paboTta No5 «PelueHune 1 11.03.24 rn.9
3KCNEePUMEHTa/IbHbIX 33434 Ha NOJyYeHue U
pacno3HaBaHWe OpPraHUYECKUX BELLLECTB»
74 0606LeHMe No Teme «Yrnesoabl» 1 13.03.24 rn.9
75 AMUHBI 1 15.03.24 rn.10
n3e
76 AHUINH 1 18.03.24 n.36
77 AMMHOKHCJIOTHI: HOMEHKJIATYpa U H30MEPHUSI 1 20.03.24 n.37
78 XUMHYECKHE CBOHCTBA AMHHOKHUCIIOT 1 22.03.24 MN.37 Ne
2
79-80 | FeHeTUuecKasa cBA3b aMUHOKUCIOT C APYrMMHM 2 3.04.24 n.3e, 37
KNnaccamm opraHNUYecKkux coeAnHeEHUN. 5.04.24
81 Benkn .CoctaB n cTpoeHue. 1 8.04.24 .38
82 CsoiicTBa benkos 1 10.04.24 n.38
83 AsoTcoaeprKalyme reTepoumKaAnYeckmne 1 12.04.24 n.39

coeuHeHus.




84 HyxknenHoBbIE KUCTOTHI. 1 15.04.24 n.40

85 XMMUA 1 300pOBbE YENOBEKA. 1 17.04.24 n.41

86-87 | CMHTeTUYecKne nonnumepsbl. 2 19.04.24 rn. 11
22.04.24 n. 42

88 KoHaeHcauMoHHble nonumepsbl. MeHonnacTsbl 1 24.04.24 n.43

89 HaTypanbHbIi KaydyK 1 26.04.24 n.a4

90 CUMHTETUYECKUI KaydyK 1 3.05.24 n.45

91 CHHTEeTUYeCcKMe BONOKHa. 1 6.05.24 .46

Nn.47(n/p)
92 MpaKTnyeckaa paboTta Ne6 «PacnosHaBaHue 1 8.05.24 Mn. 2-8
N1aCTMacC M BO/IOKOH»
93 OpraHuyeckas xmumua, 4YenoBeK 1 Npupoaa. 1 13.05.24 Mn.48
94-96 | O606uWEeHne 3HAHMIN NO KypPCY OpraHnYecKom 3 15.05.24 rn.2-10
XMMUMU.

97-98 | PeweHue 3apau. 2 17.05.24 rn.2-10

99 NTorosas KOHTpo/ibHasA paborTa. 1 20.05.24 rn.2-10

100 AHanun3 KOHTponbHOM paboTbl. PeweHune 1 22.05.24 rn.2-10

3ajay.
101- PeweHune 3apau. 2 24.05.24 rn.2-10
102
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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