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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mo xumuu B 10 kiacce pa3zpaboTraHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoii
Oenepanun»,  TpeboBaHUM K pe3yJabTaraM  OCBOeHUA  deaepanbHOi
oOpa3oBareabHON mporpaMmMbl cpenHero o6mero oo6pazoBanusa(POIl COO),
npencraBieHHbIX B DenepalbHOM rocyIapcTBEHHOM 00pa30BaTeIbHOM CTaHIApTe
COO, c yuérom KoHuenuuu mnpemnojgaBaHus y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepauuu, peagu3yOMUX
OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKeHUH «CTpareruu
pa3Butusi BocnuTanusi B Poccuiickoit denepaunu Ha nepuon ao 2025 ropa»
(Pacnopsixenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpPOBHE YIUNIyOJIEHHOIO H3Y4YEHUS 3aHHMAEeT Ba)KHOE MECTO B
CHUCTEME EeCTECTBEHHO-HayyHOro oOpa3zoBaHus ywamuxcs 10 kimacca. M3yuenue
npenMera, peaiusyeMoe B yCIOoBUSX AU epeHIIMpOBaHHOTO, MNPOGUIBLHOTO
oOydeHusi, Mpu3BaHO o00ecneunTh OO0LIEe00pPa30BATENbHYI0 U OOIIEKYJIBTYPHYIO
MOJATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO I ajanTaluu X K OBbICTpO
MEHSIOUIUMCS YCIIOBUSM KHU3HU B COLUYME, a TaKXKe ISl IPOJAOJKEHUST 00yUeHUS
B OpPraHM3alusax MpopecCHOHAIBHOIO0 00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISETCA
OJIHOM M3 MPUOPUTETHBIX JUCIUIUIMH.

B nporpamMme no XMMHM Ha3HAy€HUE MpeaMeTa «XUMUS» MOIy4YaeT
NoJpOOHYI0  MHTEpPIpPETalri0O B  COOTBETCTBUM C  OCHOBONOJAraroiyuMu
nosioxenusimu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJepIKaHMs,
pe3yibTaToB OOydeHHUs M TpeOOBaHMUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBINOJHIEMBIE MPOrpaMMoON IO
XUMUHU QYHKIIUU:

o UHGOPMAIIMOHHO-METOIUYECKAsl, pean3alusi KOTOpoll obecreunBaeT
MOJIyYeHHE MPEACTaBICHUS O LEeJsAX, COJAepKaHWHM, OOLIed cTpaTeruu
oOy4eHHsI, BOCIUTaHUS U Pa3BUTHS 00yYarOUIMXCsl CPEICTBAMM IIPEIMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO pouiis;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHre: MPUHIIMIIOB CTPYKTYPUPOBAHUS W TOCIEI0BATEIbHOCTU
U3y4YeHHUs] Yy4eOHOro MmaTepHalia, KOJWYECTBEHHBIX M KAuYE€CTBEHHBIX €ro
XapaKTEePUCTUK; MOAXOA0B K (OPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTENbHBIX JOCTHXKEHUU OOYYalolIUXCsl B
paMKax HWTOTOBOM arTecTauud B (opMe €IUHOTO TOCyJapCTBEHHOTO
’K3aMeHa N0 XUMUHU.

[Iporpamma a1 yriyOaEHHOTO N3YUEHUSI XUMUH:

e YCTaHaBIIMBACT MHBAPUMAHTHOE MPEIMETHOE CoOJiepKaHue, 00s3aTelIbHOe
JUISL W3Y4YeHUs] B paMKax OTAENbHbIX MpoQuieid, nperycMaTpUBaeT



pacnpesneneHue W CTPYKTYpPHUPOBAaHHWE €ro II0 KjiaccaMm, OCHOBHBIM
COJIEp KaTENIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1a€T MPUMEPHOE paclpeaesieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEMOTIO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e TMpeasiaraeT NPUMEPHYIO IMOCIEOBATEIBHOCTh H3yUeHHUs Yy4eOHOTro
MaTepuaia ¢ y4€ToM JIOTUKHM MOCTPOEHMsI Kypca, BHYTPHUIPEAMETHBIX U
MEXIIPEAMETHBIX CBSA3EH;

e 1a€T METOAMYECKYIO0 MHTEPIPETALMIO LEJIeH U 3a7a4 U3yYeHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHUsA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAaHUPYEMBIX  PE3yJIbTATOB OCBOEHHS OCHOBHOM 00pa3oBaTelbHOU
MPOrPaAMMBI CpPEIHETO o011ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-IT03HABATENIbHBIX ~ JAEMCTBUI  0OydYarolerocs IO OCBOEHUIO
coJiep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B NPOrpaMMe MO XMMHUU IPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHMs. 3a TpelelaMHd YCTAaHOBJIEHHOW MPOrpaMMON 1O  XUMHUH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHUsd Y4eOHOro MpeameTa
«XumMus» OCTa€TCsi BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIFOLIEH,
KOTOpasi JOJDKHA ONPENENAThCS B COOTBETCTBUHM C HAINPABIECHUEM KOHKPETHOTO
npoduias 00yueHus..

B coorBercTtBUM ¢ KoHUentyanbHbIMH mnoJoxkeHusmMu PIOC COO o
Ha3HAUYEHUU NPEIMETOB 0a30BOr0 M YIIyOJEHHOIO YpPOBHEH B CHCTEME
mudepeHIIMPOBaHHOTO0 O0yYEeHHSI Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHHS
XMMHsSI Ha YpOBHE YINIyOJEHHOIO U3yYEHHUs HalpaBieH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  J3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX M3yYEHHs CHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX H
XUMHYECKUX TUCHUIUIMH B By3aX M OpraHU3alUsAX CPEAHEro MpodheccuoHaIbHOTO
oOpasoBanusi. B »TOl CBsI3M u3ydyeHHE mpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEeUMYIIECTBEHHO HA  pacllupeHue W  yriayOJeHue TEeOpeTUYECKOH U
MPAKTUYECKON MOJrOTOBKM OOYYarOIIUXCs, BHIOPABIIUX OMPEACIEHHBIN TPOPuiIbh
oOyueHusi, B TOM YHCJI€ C IePCINEeKTUBOM MOCIEAYIOUIETr0 MOTYYeHHUs] XUMUYECKOTO
o0pa3oBaHMsI B OpraHU3alusaX NpopeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpedoBanuii PI'OC COO Kk mIaHUpPyEeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanpbHOit 00pa3oBaTENbHOM MPOrpaMMbl CpeAHEro oOIiero o0pa3zoBaHUs
U3y4YeHUE TMpeameTa «XUMHUS» OPUEHTHPOBAHO TAaKKe Ha pEHIeHUE 3a]a4
BOCIIMTAHUSI M COLMAIIBHOTO Pa3BUTHUs OOy4YaroIIMXCs, HA (OPMUPOBAHUE Y HUX
OOLIEMHTEIUIEKTYaJbHbIX YMEHHUM, YMEHHI pallMOHaIu3alui y4eOHOro Tpynaa |



0000MIEHHBIX  CIOCOOOB  JICATEIBPHOCTH, HWMEIOMMX  MEKIUCIUIINHAPHBIH,
HaJIPEAMETHBIN XapaKTep.

CocraBnstoliuMu npeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS  yIUIyOn€HHble Kypchl — «Opranudeckas xumus» H  «OOmas u
Heopranuyeckas xumush». [lpu onpeaeneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliy COJEpKaHUsA 3THX KypCOB B MPOrpaMME IO XUMHUU 32 OCHOBY
npuHAThl nojiokeHuss PI'OC COO o paznuuusx 06a30BOro M yriayOJEHHOTrO
YPOBHEHN U3YUYEHHUSI IIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» U «OOmas u
HEOPraHU4YeCcKass XUMUSD COCTABISET COBOKYIHOCTb NPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3y4U€HHs IpeaMera. JTa CUCTeMa
3HAHMM MOJy4aeT ONpeAeiI€HHOE TEOPETHUYECKOE JOMOJHEHHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbIIUN 00BEM  (PAKTOIOTHIECKOTO
maTepuana. Tak, Ha yrIyOJI€HHOM YypOBHE HU3Y4YEHHUS NpeaMera obOecreueHa
BO3MOKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHUsS OOBEMA 3HAHUW O XUMHUYECKUX
AJIIEMEHTAaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IIPEACTABICHUA O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3M U 3aKOHOMEPHOCTSX
IPOTEKAHUS PEAKLIUN, PACCMATPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KUHETUKHU
U TepMOAMHAMUKU. M3ydeHue repuoauueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKMX  3JIEMEHTOB Oazupyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX IPEACTABICHUSIX O CTPOEHUHM aToMa. XUMHUYECKasl CBS3b
OOBSCHAETCS C TOYKU 3PEHUS YHEPTreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TakKe ¢ TOYKH 3pEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUMOB  peakuuil  jJomojHsercss  (GOpMUpPOBAHMEM  TpEACTaBIE€HUM 00
ANEKTPOXUMHUYECKUX IMPOLECCaxX U AEKTPOIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kxypce opranmyeckoil XMMUU MPU PACCMOTPEHUH PEAKIUOHHON CIOCOOHOCTH
COEIMHEHUH yaenseTcsa 0co00e BHUMAHUE BONMpocaM 00 AJIEKTPOHHBIX 3ddeKrax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUi.

Ocoboe 3HayeHWe HUMEEeT TO, YTO Ha COAEPKAHHE KypCOB XUMHH
yrayOnE€HHOTO YpOBHS U3yUEHHUS 7Sl KJIACCOB OMpenenEéHHOro mpoduiis (TI1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSIHHE CMEKHbIE IpeaMeThl. Tak, HanmpuMmep,
B COJIEpKaHUM TpEeaMeTa NIl KIACCOB XUMHUKO-(HU3NIecKoro mpoduis 00binoe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro marepuaina mo oOumied xumuu. [Ipu
M3YYEHUHU IMIpeJMeTa B JAHHOM Ciy4yae akIeHT OyJeT cJelaH Ha OOUIHOCTb
METO/IOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (DU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKYJspHas Teopusl B (U3UKE), 3aKOHBI COXpPaHEHHUs
MacCchl U DHEPrUH, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOJIN3a, MPEIACTABICHHUS O
CTPOEHUU BEILECTB U JPYroe.



B TO ke BpeMs B COIEpKaHMM IIpeAMETa U1 KJIAcCOB XUMUKO-
Ounonornyeckoro npoduiist OONbIINNA yAENbHBINA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM ciayyae mpenocTaBisieTcss  BO3MOXHOCTh Uil Oosee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHMSI  XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOST, K MpHUMEpYy, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUIOUABI, OCJNKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHI U Apyrue. IIpym 3TOM 3HaHUS O COCTaBE M CBOMCTBAX IMPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYyKaT OCHOBOW JUISl HW3YyYEHUs
CYILIHOCTH IPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B muane ¢opMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJI0B MTO3HAHUSA U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAyUHbIX
3HAHUM HM3y4YeHHE NpeaMera «XuMUs» Ha yriayOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4YEOHBIMHM IMpeIMETaMH, BXOASIIMMU B COCTaB
npeIMeTHbIX oOnacteli «EcTecTBeHHO-HAy4YHBbIE MpeAMEThl», «Maremaruka Hu
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyeHnn y4yeOHOro mnpeamera «XUMUS» Ha YIIYyOJIEHHOM YpPOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpeIHero ooimiero oopa3oBanus (Ha 6a30BoM
YpOBHE), 3a7aueil IEPBOCTEIIEHHON 3HAYMMOCTH SBIIAE€TCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
NEATEIBHOCTH YEJI0OBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Pemenne
TOM 3aJaud Ha YIAayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa MpeArnosaraet
peanu3aluio TaKuX 1eNel, Kak:

e (¢dopMHpOBaHUE TPEACTABICHUI: O MaTEepPUAIbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTAX U NO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B oOecreueHuu
YCTOMYMBOTO  pPa3BUTHSA  4YEJIOBEYECTBA: B  peHIeHUH  MpoOJemM
HKOJIOTHYECKOM, IHEPreTUYeCKOl 1 MUILEeBOK 0€30MacHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCreuYeHnn PalMOHAIBLHOTO MPUPOJIONOIL30BaHUA, B (OPMUPOBAHUU
MHPOBO33pEHUsI U OOIIEH KyJNbTYphl YEJIOBEKA, a TAKXE SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHOM Cpene;

* OCBOCHME CHCTEMBl 3HAHWUW, JEXKAIUX B OCHOBE XHWMHUYECKOUN
COCTaBJISIOUICH €CTeCTBEHHO-HAy4YHON KapTHUHBI MUpPa: PyHIaMEHTaIbHBIX
MOHATHM, 3aKOHOB M TEOPUN XHMHUHU, COBPEMEHHBIX MPEICTABICHHUI O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSPHOM,  HAJAMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHHW XMUMHUYECKMX PEaKLUH, O
XUMHUYECKOM PAaBHOBECUU, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00IIuX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOACTBA;



dhopmMupoBaHHe y oOyyJarommxcs OCO3HAHHOTO MOHUMaHMUSI
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHYECKHUX 3HAHMM Il OOBSICHEHHS
KJIFOYEBBIX MJIEM M TpoOJIeM COBPEMEHHOM XHUMHH, IJI1 OOBSICHEHHS U
MMPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO PeIieHus Ipo0jeM, CBI3aHHBIX C XUMHEH, ITPOTHO3UPOBAHUS,
aHaJIM3a U OIIEHKH C ITO3UIINH DKOJOTHYECKOH 0€30IaCHOCTH MOCJIEICTBUM
OBITOBOM U TMPOU3BOJCTBEHHOW JEATEIHHOCTH YEIOBEKa, CBS3aHHOM C
XUMUYECKUM  TMPOU3BOJCTBOM, HCIIOJB30BAaHUEM U  MepepabOTKON
BEIIECTB;

yriIyOJieHue  MPEeJCTaBICHHWHM O  HAy4YHbIX  METOJax  IO3HaHUA,
HEOOXOJUMBIX JIJII TPUOOpPETeHUs] YMEHHM OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBICHEHUS XUMHUYECKHX SBJICHUM, HMMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUUECKON AEATEILHOCTH U NOBCEIHEBHOM KU3HU.

B mnane peanuzanuy NEpBOOYEPETHBIX BOCHUTATENBHBIX M Pa3BUBAIOLIUX
(GyHKUMNA TENOCTHOM CHUCTEMBI CPEJHEro oOIIero oOpa3oBaHUsl MPU U3YUEHHUU
npeaMera  «XuUMHsD» Ha  YyrIyOJI€HHOM  YpPOBHE OCOOYIO  aKTyaJIbHOCTh
NpUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPHUPOJIBI,
YBOKEHHUS K TMpOlecCYy TBOpUECTBA B O0JAaCTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIAEJOBAHUM B XUMHUHU, (POPMHpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIHUTAHWUIO  HAa  OCHOBE  YCBOCHHS
00111eYeI0BEYECKUX 1[IEHHOCTEMH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPYECKHUX
crocoOHocTel oOyvaronuxcsi, (GOpMHpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpPa30BaHUI0 M HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBUIO yCHENTHON MpodheCCHOHAIIBHON U OOIIECTBEHHOW JeATEeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBbI0 U MOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO IPHUPOJIONOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, TPUOOPETEHHE OMbITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.

OO611ee yuCiIo 4acoB, MPEAYCMOTPEHHBIX Il U3YYEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpeaHero oobiero oopazoBanusi, coctariser B 10 kimacce — 136 gacos (4

yaca B HEJIEIIH0).



COAEPKAHUE YYEBHOI'O IPEIMETA «XUMMUSA»

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHU4eCKON XUMHUHU.

[IlpeqMeTr W 3HauYeHHWE  OPraHUYECKOM  XHMMHUH, NPEIACTABICHUE O
MHOT000pa3uy OPTaHUYECKUX COCTUHCHHM.

DJEKTPOHHOE CTPOEHUE aToMa Yrjepojaa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa yIjepoja. XUMHUYECKas CBS3b B
OpraHUYeCKUX COEIUHEHMSIX. Tumbl TUOpPUAM3ALMK aTOMHBIX OpOuTaneit
yraepona. Mexann3mbl 00pa3oBaHMs KOBJICHTHOU CBsi3W (OOMEHHBIN W JOHOPHO-
aKIENTOPHBINA). THUIBI TEPEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBSA3M.
Opnunapnasi, 1BOHas U TpoWHas cBs3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHe 0 cBOOOAHOM paaukane, HykjiIeopuiae u
ANIEKTpoduIIe.

Teopuss cTpoeHHs OpraHvyeckux coenauHeHut A.M. bytiaepoBa wu
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTypHBbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyIBbl Pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpami¢HHAs,
ckeneTHas. M3omepusa. Buabsl u30Mepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP (PEKTH B MOJIEKYIaX OPraHUYECKUX COECTUHEHUN (MHIYKTHUBHBIH
Y ME30MEpHBIN 3P PEeKThI).

[IpencraBnennie o kiaccupukanuu opraHndeckux BemiectB. [loHsTue o
dbynkuuoHansHoOM rpymme. ['omonorus. ['omonornyeckue psaasl. CuctemaTudeckas
HoMeHKkJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTACJIBHBIX IIPEACTABUTEIICH.

OcobenHocty U Kiaccuukaius opraHndeckux peaxiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIC PEAKIIMU B OPraHUYECKON XUMUMU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEUIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, OIIBITHI [0 MPEBPALICHUID OPTaHWYECKUX BEIIECTB MPU HArPEBAHUU
(nnaBneHue, OOyTIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEICH MOJEKYI
OpraHUYECKUX BELIECTB.

Yriesoaopoasl.

Ankanpl. ['omomornueckuii psi akaHoB, 001mas (popmyiia, HOMEHKIATypa |
U30MepHUsi. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, S -
ruOpuau3anns aTOMHBIX opOuTaneilt yriepoja, o-cBsi3b. Du3MuecKue CBOMCTBa
AJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: pPEAKUWU 3aMEIICHMs, H30MEpHU3aLUH,
JETUIPUPOBAHMS, LIMKIN3aLNY, TNPOJIN3a, KpeKuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME peaKlMi paguKaaIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyina, HOMEHKIATypa U nzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMUYECKHX CBOMCTB MasbIX (LMKIONPOMNAH, LMKIOOyTaH) H
OOBIYHBIX (IIUKJIONMEHTAH, LMKJIOTE€KCaH) LMKIOaJKaHoB. CrocoObl MOJyYEeHUs U
MPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornyeckuii psj ankeHoB, oOmmas (hopmyrina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI aJIKEHOB, Sp’-
ruOpuan3anns aTOMHBIX opOuTaneill yriepona, o- U m-cBsi3u. CTPYKTypHas H
reoMerpuyeckas (muc-tpanc-) wuszomepus. Dusmyeckue CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMM MPUCOCAVUHEHUS, 3aMEIIECHUS B (-IIOJOKEHUE
OpU JBOMHOHN CBS3M, MOJIMMEpH3aLuu W okucieHus. lIpaBwio MapkoBHHKOBA.
KauecTBeHHbIE peakuu Ha IBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XMMHUUECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoenunenue. Ilonmmmepuzanms
CONPSKEHHBIX TUeHOB. CriocOObI MOMYyYEeHUS U IPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, oOmas Gpopmysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWUHOB, Sp-
ruOpuan3anns aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHUMHYECKME  CBOWCTBA:  pEaKkUWH  NPHUCOECAUHEHUs,  JUMEpU3ALMH U
TpUMEPHU3ALUH, OKUCIEHN. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEeHHBIE peakui Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYUYEHMUSI
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue yrieBoJopoasl (apeHsl). ['omMonornyeckuili psij apeHoB,
obmiast popMmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJbl OeH3o0ja. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKale, pPeakUud NPUCOEAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha IMpUMEpEe aJIKWIbHBIX pPaJUuKaloB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona. CriocoObl moayyeHus u
IIPUMEHEHUE aPOMAaTUYECKUX YTIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyTHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadorku. CriocoObl nepepaboTKu HepTH:



MIEPErOHKa, KPEKUHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMUHT, ITHPOIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHE B IIPOMBIILJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXY pa3IMYHBIMU KJIacCaMU yTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINY, LHAHOTPYIIIY,
amuHorpymmy. JlelicTBU€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pacTBopa wIENOoUU. B3aMMOIENCTBUE IUTAIOTCHAJIKAHOB C MAarHMeéM U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCITMHCHMUSX. Hcnonp3oBaHue
rajoreHIPOU3BOAHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE W TMPU CHUHTE3E
OpraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHMsS BEIIECTB M HX MpEeBpallcHUM:
n3yueHre (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakIuii  yriieBoAOPOJAOB Pa3IMUHBIX KIIaccoB (oOeciBeunBaHuE OpOMHON WIIH
MOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiksi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHMAYHBIM PacTBOpOM okcuga cepedpa(l)), kadecTBeHHOE OOHaApYyKEHHUE
yriiepoga W BOJAOpPOJA B OPraHWYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3yYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «Hedtb» m «Yromby, ¢
oOpa3miaMu  TUTacTMacc, KaydyKoB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranndecKue coeJMHEHHUs.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha mpuMepe
METaHojJa M JTaHojia). ['oMomoruyeckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaKIUW 3aMElIeHMs, JeTujaparaiuyd, OKHUCIICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKMMU  KUCJIOTAMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTHI. JleficTBUE ATaHOa U METaHoJa
Ha opranu3sM uenoBeka. CrocoObl MOAy4YEHUs M MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PUBHUECKUX U
XUMHUYECKHUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHTIIMKOJNb W riaulepuH. dusnueckue u
XUMHMYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICCTBUE C OpPraHMYEeCKUMU
U HEOPraHMYECKMMM KHUCIIOTaMHM, KAayeCTBEHHAs peakius Ha MHOr0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEICHHUS.
HeiictBue Ha opranuzM 4enoBeka. CrnocoObl TMONy4YeHUS M NPHUMEHEHHE
MHOTOAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIJIMSHHUE THAPOKCOTPYHIBI U
O0eH30pHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KavectBennwie peaknuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco6bl osrydenust ¥ npuMenenne penona. denondopmanbaeruanas cMoa.

KapOonuiibHble COETMHEHUS] — aIbACTU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMoJIornueckre psiibl aabIeruI0B U KETOHOB, OO0IIas
dbopmyna, mzomepus U HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa albACTUIOB U
KETOHOB.  XHMMHWYECKHE CBOMCTBA  QJIbJETUJIOB U  KETOHOB:  PEAKIUHU
npucoenuuenus. OKHUCIIEHNEe albJEeTUI0B, KAUeCTBEHHbIE PEAKIMU Ha aJlbJIEeTUIbI.
CriocoObl OJTy4YEeHHs M IPUMEHEHHE alIbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HomeHkIaTypa. dusndyeckrue cBOMCTBA
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STepuuKanM, peakUud C YyYacTHEM YIJIEBOJAOPOIHOrO pajHKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHIL. [loHSATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BHICIINX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAIbMUTHHOBAsS, OJICMHOBAs, JUHO/IE8As,
JuHOoNen08as KUcnoTbl. CocoObl MOTyYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omonornueckuili pan, obOuas ¢opmysna, U30MEpUs U
HOMeEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHCJION U 1IesIouHoM cpenie. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKAIIMX OCTATKH
HEIpEeAEbHbBIX JKUPHBIX KUCIOT. JKUpBI B Ipupoe.

MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE NEHCTBHE.

OO61as xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaos (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, pudo3a,
ne3okcupuoosa. du3ndeckue CBOMCTBA M HaXoXJeHue B mpupoje. dorocuHTes.
XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue TIOKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBiIMBarOIIMEe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupojie U npuMmeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH U ueuttoio3a. CTpoeHre MakpoMOJIeKyJd Kpaxmana, TIJIIHMKOTeHa W
HeJUToNo3bl.  PU3MYECKME CBOWMCTBA KpaxMalia M UEIUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEeakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOIU3, ModydeHue 3(pupoB nemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kaivs (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakums riIMnIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm meau(Il), B3aumoneiictBue
KpaxMalia C MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «CrnupTtel U
benonby, «KapoonoBbie KUCTOTHL. ClOKHBIE F3DUPH».

A3o0Tcoaep:Kalme OpraHnyeckue coeJMHeHus .

AMWHBI — OpTaHUYECKUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanuss aMuHOB:
amudaTUIecKue ¥ apOMATHYECKHE; TEepPBUYHBIC, BTOPUYHBIE K TPETHYHBIE.
Crtpoenne moiiekyn, oOmas (opmysia, u30Mepusi, HOMEHKIATypa U (Qu3nyYecKue
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TpEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuavHaA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHBbIE peakivu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudarudeckux amMuHOB. [lomydeHwe aHwiIMHA U3
HUTPOOEH301A.

AmuHokucnotel. Homenknatypa u uzomepud. OTenbHbIE PEACTABUTENM Ol
AMHHOKHCJIOT:  TJWLMWH, anaHuH. @Ou3MYecKkue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTraHUYECKHX
COCIMHEHUM, peakius TMOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 NENTHIOB.

benkn kak mnpupoaHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpEeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB: THUAPOIHN3, JICHATYpAIus,
KauyeCTBEHHBIE PEAKI[UU Ha OCIKH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBpAILCHUMN:
pacTBopeHue O€NKOB B BOJE, JCHATypalus OEJIKOB MpPU HAarpeBaHHUM, IIBETHHIC
peakiuu Ha O€JKW, pELIEHUE HJKCIEPUMEHTAIbHBIX 3aJlad [0 TeMaM
«A3oTcoaepxaine OpraHUYECKUe COCTMHEHUS» U «Pacrnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJEKYJIApHAs



Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tomumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJUBUHWIXJIOPUl, TOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noymdTUIeHTepedTanar). YTunusaius 1 nepepadoTka miacTuka.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepnl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPBI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YUYEHMsS] BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adau 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekymaspHod (GOpMysbl OPraHMYECKOTO0 COCIMHEHHS II0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (POpMYJIbI OPraHUMYECKOro COeAUHEHUs] 1Mo macce (00BEMY)
MPOAYKTOB CrOopaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HWCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYITbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJIU BBIXOJIa MPOAYKTa pPEaKIUU OT TEOPETUUYECKH
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUU OPraHUYECKOW XHUMHUH B
10 xmacce OCyIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaKk ¥ TIOHSATHUH, MPUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukamusi, HaOIIOJEHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKUd YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPIHUS,
Mmacca.

buomorus: kierka, opraHu3M, 3KOocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpO(dHBIA TUN TUTAHUS, OpOKEHHE,



dboTocuHTE3, nbIXaHWE, OETKU, YTIAEBOABI, KXUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEHTHL.

['eorpadusi: mone3Hble HCKOMaeMble, TOTUTUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIIUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWN
HA VI'JIYBJIIEHHOM YPOBHE

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» Ha YPOBHE CPEAHErO
oOmiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHHE
OOy4aromMUMHUCs POCCUMCKONW TPaKJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIECHUIO; HATMYNE MOTHBALINU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TMpaBWJIAMM M HOPMAaMH TIOBEACHMS; HaJu4He
MIPAaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhI; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIM4yHOCTHBIE PE3YyJbTaThl OCBOCHUS MpeAMETa «XUMHUSA»  OTPaAXKAKOT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
o0yyJaromuxcs B Mpoliecce peain3alii 00pa3oBaTeIbHON JIEITEIIbHOCTH.

JIM4yHOCTHBIE PE3YNBTaThl OCBOCHUS MOpeAMETa «XUMHS»  OTPaAXKAKOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIBLHON M MPAKTHUYECKOW NEATEIbHOCTH
oOydJaronxcs B Mpoliecce peann3alud o0pa3oBaTelIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJICTABICHUS] O COUMAIBHBIX HOPMAax M TMPABUAIIAX MEXKINYHOCTHBIX
OTHOUIEHUN B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHITOJIHEHHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPEHWsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IMYHBIX BUJAOB YUYCOHOU JAEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUYECTBA B OOJACTH TEOPHUH W MPAKTHIECKOTO
IPUIIOKEHUST XWMHUHU, OCO3HAHMUSA TOIO, YTO JaHHBIE HAyKU €CTb pe3yJbTar
JUINTEIbHBIX ~ HAOMIOJACHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpeCa M I03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M TMOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJACHUE W MOCTYNKH CBOMX TOBAPUIIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEICTBHI
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro W 0Oe30macHoro obOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHns1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBaMU B OBITY,
IOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHMS LEHHOCTH MpPaBUJ HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEJ0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NESATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHUH NPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUil pa3iIudHOIo pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW EATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIMBUIYAJIbHOW TPAeKTOPHUHU
oOpa3zoBaHus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH LEJIECO00Pa3HOro OTHOUIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TJI00aTBbHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIIBHON CPEJIbl;



OCO3HAHHUSA HEOOXOAUMOCTH MCIIOJIL30BAHUSA JIOCTIKEHUM XUMHMU IS
pELIEHUS BOIPOCOB PALMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIUX BpEH  OKPYKAIOUIEH
MPUPOHON Ccpejle, YMEHHsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MIPEIOTBPAIATh HX;

HAJIMYUS PA3BUTOrO 3KOJOTMUYECKOTO MBIIUICHHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIThITA JIeATSIILHOCTH AKOJIOTHUECKOM HANpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJIOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN IIPAKTHUKU;

NOHUMAaHMS CHenuUKH XUMHM KaK HayKd, OCO3HaHUA €€ poJikm B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBWJIM3AIAN: B €€ TYMAHHCTHYECKOM HANpPaBICHHOCTA W BAXHOW pOJIUA B
CO3JJaHMM HOBOM 0a3bl MaTepHANbHON KyJIbTYpHl, B PEHICHUHU TIJI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOM,
MUIIEBOM U DKOJIOTHYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBUM yCHENIHOTO TPYJia U SKOJOTMYECKA KOMGPOPTHOM KU3HU KaXKJ0ro 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IIOHMMAHUsS CYIIHOCTA METOJOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HAHUSA VISl aHATU3a U OOBSICHEHUSI SIBICHUN OKPYXaIoIero Mupa u
MIPOUCXOIAIINX B HEM M3MECHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIONIUXCS JAHHBIX C IIEbI0  ITOJTYUYSHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJB30BaTh XHUMHWYECKHE 3HAHMSA IS
pelieHus mpooJieM B pealbHbIX )KH3HCHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIETEIIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUI0 U
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH IIOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3IudHBIX cdepax mpodeccruoHaTbHON
JeSATSIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpPaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAQYMMBIE IS (GbopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICeHAYYHbIE MOHATHUS, OTpa)Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cCIHeUU(UKYy METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
MPOILECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUMOHATBHOU
IPaMOTHOCTH U COLIMATILHOM KOMITETECHIINH 00YyYaroInXCs;
CHIOCOOHOCTB oOyuarommxcs UCTOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHWS U YHHUBEpCAJIbHbIE Y4YeOHBIC
JNEUCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JIeCTBUS:

CaMOCTOATENLHO  (OPMYNIHpPOBATH W aKTyaIM3upoOBaTh  Mpobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESITEIbHOCTH, 3aJaBasi IapaMmMeTpbl W KPUTEPUHU HX
JNOCTHKEHUS, COOTHOCHUTB PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILUICHUS:
BBIJICJIATh XapaKTEpHbIC NMPU3HAKU TMOHATHW M yCTAHABIWBATh WX B3aWMOCBSA3b,
UCITIO0JI30BaTh COOTBETCTBYIOIINE MTOHATUS JIJI1 OOBICHEHUS OTACIIbHBIX (haKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KIacCU(PUKAIIMU BEIIECTB U
XUMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MNPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30OBHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmyJia, ypaBHEHHE XHUMHYCCKOU



peakuuy — IpPU PEUIeHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOIO IMO3HAHUS BEIIECTB U XMMHYECKUX
peaxkiuu;

(bopMyIUpOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEILHOTO IIJITAHUPOBAHUS M IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOIIOJaTh 33 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IEeHNS ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISATbh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 33a7a4, NPUMEHEHHUIO PA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKaX HMHpopManuu (HAy4dHO-
HOMyJIApHas JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GbopMyIIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBIE METOAbI IPU IOUCKE U
orObope wuHPOpMALMKM, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIIPEIIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKy, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KayecTBE CpEeACTBa Mpu pabore ¢
XUMHYECKON HHQOpMAIMel: NpUMEHSATb MEXIpeaAMeTHble ((pu3nyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLAJHOCTH.

KoMmmyHuKkaTHBHBIE YHMBepPCaJIbHbIE YueOHbIe 1elCTBUA:



3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ 1UANIOTa W/ Un
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEATI0KECHUS
OTHOCHUTEIHHO BBITTOJIHEHHS MPE/IOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOM JEATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMMU IIPHU BHIIIOJIHEHUHU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, pealu3aluyd y4eOHOro NpoeKTa, U GOpMyIHpPOBATH BBIBOJIbI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM MYTEM COIVIACOBAHUS ITO3HULIUMN B
X0J1e 00CyKIeHUSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISlTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISTH CBOIO T03HABATEIBHYIO
JCATENBHOCTD, OMpeneisas e€ Ienu W 3aJadd, KOHTPOJIUPOBATh M 10 MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJrOpUTM JACUCTBUN TpHU
BBITIOJTHEHUH YUYeOHBIX U HCCIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HamoOojee
3 PeKkTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM TOJIyYeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICSITENIBHOCTH HAa OCHOBE CamMOaHalIu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yJbTaThl OCBOCHUS MPOTPAMMBbI [0 XUMUU HA YTiyOJIEHHOM
YPOBHE BKIIIOYAIOT crieuuueckue sl yueOHOro npeaMera « XUMHs HaydHbIe
3HAaHUS, YMEHHUS W CIOCOOBI JEHCTBUMH 10 OCBOEHHIO, HHTEPHpPETAlUN U
npeoOpa30BaHUIO 3HAHUM, BUJIbI ACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX YYEOHBIX CUTYyalUsiX, a TaKK€ B PEaJbHbIX
KU3HEHHBIX CUTYalUSAX, CBA3aHHBIX C XUMHEM.

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJIM B OOECIEYCHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM SKOJOTUYECKOM, IHEPreTUIECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTepHasIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrnieueHNn PalMOHAIIBHOTO
MIPUPOIONIOIH30BaHUS, B (OPMUPOBAHUK MHUPOBO33PEHUS W OOIIEH KyJIbTYphI



YelioBeKa, a TakKKe DOKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraf0IIMe MOHATHS — XUMUYECKUAN AJIEMEHT, aTOM, SIIPO U JJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpPOHMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUA aToMa, TUOpUAM3aAIMs AaTOMHBIX OpOuTaNe, HOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUSI, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpynmna, pagukai, CTPYKTypHble (opmyibl (pa3BEpHYTHIE, COKpaIIEHHbIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M NPOCTpaHCTBEHHas (reomeTpuueckas,
ONTUYECKas), H30MEpPbl, TOMOJIOTUYECKUM PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- U a30TCOJICPKAIINE OPTraHUYECKHUE COEAUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHUM, 3aKOHBI
(nepuoanueckuit 3akon J[. U. MenneneeBa, Teopus CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3akOH COXpaHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs OHHEPIUM TMPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIUME B OCHOBE
NOHUMAaHHS TPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBIICHUI; IPEACTABICHUS
0 MEXaHW3MaX XUMHYECKUX PpEAKLIHH, TEPMOAMHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aMMHOM BIIUSIHUA aTOMOB M TPYIIT aTOMOB
B MOJieKyJaxX (MHIyKTUBHBIA U Me30MepHbIi 3(dekTol, opuentantoll u Il pona);
(aKTOJOTMYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOMN
NEATETbHOCTA  YeNOBEKa, OOIMMX  HAYYHbIX  MOPUHIUIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepaboOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTAHABJIUBATbUX B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IMOHSITUA TPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COECIUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY [IJII COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHHS] XUMUYECKUX PEAKIHMl U PACKPbIBaTh UX CYUIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTABIICHHS
ANIEKTPOHHOIO OallaHca JTUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3TOTABJIMBATh MOJEIIM MOJIEKYJI OPraHUYECKUX BEUIECTB VISl WIUTIOCTPALUN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;



c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABJIMBATH MPUHAJIC)KHOCTh H3yUYEHHBIX
OpPraHWYECKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne CO€IMHEHUH, [daBaTh UM Ha3BaHUS [0 CHUCTEMATHYECKOMN
Homenknarype (IUPAC) u npuBOIUTh TPUBHAIBHBIE HAa3BaHWS NJisi OTAEJIBbHBIX
MPEJCTABUTENIC OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKONb, (GeHol, (QopManibAeru, aneTaibJerul, aleToH, MypaBbHHAas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICMHOBAs, MAaJbMUTHHOBAS KUCIIOTHI,
[JIMIUH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWJIUH, AUBUHWII, W3O0MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

chOpPMHPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMUYECKOHW CBSI3U B
OpraHUYeCKUX COEAUHEHUSIX (KOBaJIGHTHass U HMOHHAs CBsI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa aiis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKkue W XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEICTABUTENIEH pPAa3THUHBIX
KJIACCOB OPTAaHMYECKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJKa/IUECHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, aJlbJCTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€IKOB, YTrjieBOAOB (MOHO-, NHU- W TOJUCAXapHUJIOB),
WUIIOCTPUPOBaTh ~ TEHETHUYECKYIO  CBSI3b  MEXJAY  HUMH  yYPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIHUM C HCIOJb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKJaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U TT-CBSI3M ), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CeIpbsi (HeTh, TNPUPOAHBIM Ta3, Yrojiab), CHOCOOBI €ro IMepepaboTKU M
MPAKTUYECKOE TPUMEHEHHE TIPOIyKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAayYHBIX
METO/aX TO3HaHUSl — HAOIIOICHUH, U3MEPEHUHU, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(pea’JbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTb YMEHUSI TPUMEHITLOCHOBHBIE OINEPAIMU MBICTUTEILHON
NEATEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CUCTEMAaTHU3allUIo,
BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — ISl U3YUYEHUS CBOMCTB BELIECTB U
XUMUYECKUX PEAKIIN;



c(hOpMHPOBAHHOCTh YMEHHI: BBISBIATH B3AMMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSAMHU U TPEJCTaBICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOIO €IMHCTBA MU,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUSA MO OPraHUYECKON XUMUM AJisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHMI: TMPOBOJUTH PACUETHI MO XHUMUYECKHUM
dbopmysiaM U ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA C MCIOJIb30BaHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0OBbEM Ta30B, KOJHMYECTBO BELIECTBA), XapPaKTEPU3YIOIIHUX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACU€THl MO HAXOXKIECHUIO XUMHUYECKOM
(GbopMysbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHII: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUK  DKOJOTHYECKOW  O€30MacHOCTH  TMOCHENCTBHS ~ OBITOBOM |
NIPOU3BOJICTBEHHON JIESATEIBHOCTH 4YEJIOBEKAa, CBSI3aHHOW C TepepaboTKoiM
BEILIECTB, UCIOJIb30BATHIIOYYECHHBIE 3HAHUS VISl IPUHATHUSI TPAMOTHBIX PEIICHUI
po0JieM B CUTYyaIUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENHbHO IUTAHHPOBATH W TMPOBOJUTH
XUMUYECKUN OSKCIEpUMEHT (TIOJyYeHHEe M HW3Y4YEHUE CBOWMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lad 10 PACMO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOIOIEHUEM IPaBUII
Oe3omacHoro oOpamieHusi ¢ BEIIeCTBAaMU U JIaDOPAaTOPHBIM O0OpPYAOBAHHEM,
dbopmMyIHpoBaTh 1€Jb HUCCIAEAOBAHUS, TNPEACTaBIATh B pPa3IuyHON (Qopme
pe3yIbTaThl SKCIEPUMEHTA, AaHATTM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII0/IaTh MPaBHJIa KOJIOTHYECKH 11e71eCO00pa3HOro MOBEACHUS B OBITY U
TPYJAOBOM JIEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOTHON CPEJIbl U TOCTUKEHUS €€ YCTOMUMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHYECKOTO JEWCTBUA HA JKHBBIE OPraHU3MBbI
OTnpeNeNEHHBIX OPraHNYEeCKUX BEIIEeCTB, MOHUMAas cMbIch nokazatesns [1JIK;

aHAJTM3UPOBATh 11€J1€COO00PA3HOCTh MPUMEHEHUS] OPraHWYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIISATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON MHGOpMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHas U y4eOHO-Hay4Has
auTepaTypa, cpeAcTBa MaccoBor uHpopmanuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYI0 UH(pOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C ITOCTABIICHHON yUeOHOM 3a1aucii.
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http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-%20c5dc1d3e64c5/index.htm

KaugecTtBeHHOE
ompeieseHue
yraepoaa,
BOJIOpOJA H
XJiopa B
OpTraHUYECKUX
BelllecTBax

16

Haxoxxnenue
MOJIEKYJIIPHOM
dbopMyIibI
OpPraHUYECKOTO
COEIMHEHUS TIO
Macce (00bemMy)
MPOYKTOB
CTOpaHHUs

http://files.school-collection.edu.ru/dIrstore/fa1f830c-

9d8f-0b17-d3e1-fa4a4193333e/index.htm

17

Knaccudukanus
peakuui B
OpraHUYeCKOu
XAMUHA

http://files.school-collection.edu.ru/dIrstore/fa1f830c-

9d8f-0b17-d3e1-fa4a4193333e/index.htm

18

CucreMaTusanusa
1 00001IEHE
3HAHUI 10 TEME

http://files.school-collection.edu.ru/dIrstore/fa1f830c-

9d8f-0b17-d3el1-fa4a4193333e/index.htm

19

KoHnTtponbHas
pabora 1o Teme
«Crtpoenue u
Kiaccuukanus
OpraHUYEeCKUX
CoeIUHEHUN

http://files.school-collection.edu.ru/dlrstore/

5e8f612a-b762-9f6b-deb3- c5dcld3eb4c5/index.htm

20

AJKaHEbI:

http://files.school-collection.edu.ru/dlrstore/



http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-%20c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-%20c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm
http://files.school-collection.edu.ru/dlrstore/fa1f830c-9d8f-0b17-d3e1-fa4a4193333e/index.htm

TOMOJIOTHUECKHUI
psia, obmras
hopmysra,
HOMEHKJIATypa u
U30MEpUs,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTpOeHHE
MOJIEKYII

ceac7808-399a-9ac6-db56-

21

dusnyeckue u
XHUMHYECKHE
CBOICTBa
aJIKaHOB

http://files.school-collection.edu.ru/dlrstore/
5e8f612a-b762-9f6b-deb63- c5dc1d3eb4c5/index.htm

22

Haxoxnenue
aJIKaHOB B
IPUPOJIE.
Crioco0bI
MOJTYYCHHS U
MPUMEHEHUE
aJIKaHOB

http://files.school-collection.edu.ru/dlrstore/
5e8f612a-b762-9f6b-deb63- c5dc1d3eb4c5/index.htm

23

Pemenue 3amay u
YIPaXXHEHUH 110
TeMe «AJIKaHBI»

http://files.school-collection.edu.ru/dlrstore/
73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm

24

[{rknoankaHbl:
obmas popmya,
HOMEHKJIATypa 1
U30Mepus,
0COOEHHOCTH
CTPOCHHS U

http://files.school-collection.edu.ru/dlrstore/

73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm



http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-%20c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-%20c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-%20c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-%20c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-

XUMHYECKUX
CBOJCTB,
CIIOCOOBI
MOJTyYCHUS U
MPUMEHEHUE

25

Pemenne
pacU€THBIX 3a7a4
Ha oTpe/IeiIcHIE
MOJIEKYJIIPHOM
dbopMyIibI
OpPraHUYECKOTO
BEIIECTBA I10
MAacCCOBBIM JOJISIM
aToOMOB
2JIEMEHTOB,
BXOJISIIUX B €TO
COCTaB.
Cucremaru3anus
1 000011eHNE
3HAHU 10 TEME

http://files.school-collection.edu.ru/dIrstore/

73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm

26

AJKeHBI:
TOMOJIOTHYECKUH
psia, obmmas
dopmya,
HOMEHKJIATypa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOeHHUE
MOJIEKY!I.

http://files.school-collection.edu.ru/dIrstore/

€659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm



http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm
http://files.school-collection.edu.ru/dlrstore/73ccda2d-12a7-ccd3-233c-1ec5450c05f0/index.htm

27

CTpyKkTypHas u
IUC-TpaHC-
u30MepUs
AJIKCHOB

http://files.school-collection.edu.ru/dlrstore/

a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm

28

dusznyeckue u
XUMUYECKHE
CBOMCTBA
AJKEHOB.
IIpaBuio
MapkoBHHKOBa

http://files.school-collection.edu.ru/dlrstore/

a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm

29

Crioco0b1
[OJIYYEHHUS U
IPUMEHEHHUE
aJKEHOB

http://files.school-collection.edu.ru/dlrstore/

80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm

30

[IpakTnueckas
pabota Ne 1 mo
teme "l[lomyyenue
STUJIEHA U
H3Yy4YEHHUE ero
CBOMCTB"

http://files.school-collection.edu.ru/dlrstore/

80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm

31

Penrtenue 3amgau u
YIPOKHEHUH I10
TeMe «AJIKEHED)

http://files.school-collection.edu.ru/dlrstore/

€659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm

32

Pemenue
pPacy€THBIX 3a/1a4
Ha OIpEJECIICHUE
MOJIEKYJIAPHON
(bopMyJIbI
OPraHU4YeCcKOro

http://files.school-collection.edu.ru/dlrstore/

80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm



http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm

BCIICCTBA

33

AJKaaueHbl:
COIIPSIKEHHBIE,
W30JUPOBAHHBIC,
KyMYJITUPOBaHHbIE
. OcobennocTu
3JIEKTPOHHOTO
CTPOCHHUS

http://files.school-collection.edu.ru/dlrstore/

€659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm

34

XuMudeckue
CBOICTRA
COMPSIKEHHBIX
JTMCHOB

http://files.school-collection.edu.ru/dlrstore/

80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm

35

Crroco0k1
[OJIY4YEHHUS U
[IPUMEHECHUE
aJKaJaueHoB

http://files.school-collection.edu.ru/dlIrstore/caa549fd-

1ce7-bbc9-672c-6802f3a2da5a/index.htm

36

Kayuyk u pe3una.

http://files.school-collection.edu.ru/dIrstore/caa549fd-

1ce7-bbc9-672c-6802f3a2da5a/index.htm

37

AJKUHBI:
TOMOJIOTHYECKUH
psia, obmas
dopmya,
HOMEHKIIATypa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOEHHUE
MOJIEKYI,
¢dusnueckue
CBOMCTBaA

http://files.school-collection.edu.ru/dlrstore/caa549fd-

1ce7-bbc9-672c-6802f3a2da5a/index.htm



http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm

XUMHYECKHE

http://files.school-collection.edu.ru/dlIrstore/

38 CBOICTBaA
a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
AJIKUHOB
KauecTBeHHEBIE
39 http://files.school-collection.edu.ru/dIrstore/caa549fd-
ea a
p %HHHH 1ce7-bbc9-672c-6802f3a2da5a/index.htm
TPONHYIO CBSI3b
Croco05s1

40 MIOJIy4YEHUS U http://files.school-collection.edu.ru/dlrstore/
MIPUMCHEHUE €659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
AJIKNHOB
Pemenue 3agau:
pacu€rsl 1o . .

41 http://files.school-collection.edu.ru/dlIrstore/caa549fd-
ypaBHeHmOv 1ce7-bbc9-672c-6802f3a2da5a/index.htm
XUMHUYECKOHU
peakuuu
Cucremaruzarnus ) .

47 606 http://files.school-collection.edu.ru/dIrstore/caa549fd-

00006mIeHNe

" UHI i 1ce7-bbc9-672c-6802f3a2da5a/index.htm

3HAHUH II0 TEME
KontponbHas

43 pabota mo Teme http://files.school-collection.edu.ru/dIrstore/caa549fd-

«HenpenenpHble 1ce7-bbc9-672c-6802f3a2da5a/index.htm
YIJIEBOAOPOBI

ApeHsl:

TOMOJIOTHYECKHIT

44 pan, obuas http://files.school-collection.edu.ru/dIrstore/
(bopuyra, 659f378-5a0f-07€2-5491-fe 1ca9d05442/index.htm
HOMEHKJIaTypa.

DJIEKTPOHHOE U
IIPOCTPAHCTBEHHO



http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.sch/
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-672c-6802f3a2da5a/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm

€ CTpOeHHE
MOJIEKYJT OeH301a
U TOJyOJIa, UX
buszngeckue
CBOMCTBA

45

N3omepus u
HOMEHKJIATypa
TOMOJIOTOB
OeH3o01I1a.
Crioco0bI
MOJTYYCHUS

http://files.school-collection.edu.ru/dlrstore/
47b6b935-e53f-0d83-0d73-21b%9a37b598e/index.htm

46

XuMuyeckue
CBOICTBa apEHOB:
peakuuu
3aMeIICHUS

http://files.school-collection.edu.ru/dlrstore/
€659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm

47

XuMuyeckme
CBOMCTBA apEHOB:
peakuuu
MIPUCOCTUHEHHSI,
OKHCJICHHE
TOMOJIOTOB
OeH301a

http://files.school-collection.edu.ru/dlrstore/
5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm

48

OcobenHocTH
XUMHUYCCKUX
CBOICTB CTHUpOJIa

http://files.school-collection.edu.ru/dlrstore/
5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm

49

Pemenue
pacy€THBIX 3a/1a4
Ha ONpeIEICHUE
MOJIEKYJIIPHOMI

http://files.school-collection.edu.ru/dlrstore/
déd55aae-8b69-9c10-169¢c-8af28c8eb572/index.htm



http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
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http://files.school-collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-e72d79b59a32/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm

bopMyIIBI
OpPTraHUYeCcKOTo
BEIIIECTBA

Croco0Osnl
[OJIYYEHHUS U

http://files.school-collection.edu.ru/

50 dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/
NPUMEHEHUE .
index.htm
apeHoB
I'emeTnueckas
CBSI3b MEX
51 Y http://files.school-collection.edu.ru/dlrstore/
A3JIMIHBIMHA
p 47b6b935-e53f-0d83-0d73-21h9a37b598e/index.htm
KJlaccaMu
YIJIEBOAOPOIOB
Pacuétrl no
YpaBHEHUSIM
XUMHYECKUX . .
. http://files.school-collection.edu.ru/dlIrstore/
52 peaKkuum. i
4fb5d71a-0f92-f572-8812-927f99e7225a/index.htm
CucreMaTH3aiys
1 000011IeHE
3HAHUH I10 TEME
KonTtponrHas
53 5 P http://files.school-collection.edu.ru/dlrstore/
aboTa 1o TeMe
P d6d55aae-8b69-9c¢10-169c-8af28c8eb572/index.htm
«YTIIeBOAOPOABD)
ITpupoaHslii ras. https://chemege.ru/istochniki-uglevodorodov/?
54 [TommyTHBIE ysclid=Imxs5c1n7b277767303https://
HEe(TSHbIE ra3bl ru.wikipedia.org/wiki/[pnpoaHbii _ras
Kamennslii yrosnp https://chemege.ru/istochniki-uglevodorodov/?
55 U IIPOJIYKTEI €70 ysclid=Imxs5¢1n7b277767303https://

nepepadoTKu

ru.wikipedia.org/wiki/pupoaHbii ras



https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
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http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm
http://files.school-collection.edu.ru/dlrstore/47b6b935-e53f-0d83-0d73-21b9a37b598e/index.htm

Hedtb 1
CIIOCOOEI €6

nepepaboTKu. https://chemege.ru/istochniki-uglevodorodov/?
56 [Ipumenenue ysclid=Imxs5¢1n7b277767303https://
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