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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaabHOM TroCyIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
®denepanyy, peanu3yoOIUX OCHOBHbIE 00pa3oBaTelIbHbIE IPOrpaMMbl, |
OCHOBHBIX TnONOKeHHW «CrTparerum pasBUTHS BocnUTaHuA B Poccuiickon
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsT Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOIKEHUS OO0yUeHHsS B OpraHuU3alusax MpodecCUOHATBLHOIO 00pa30BaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme mno XMMHM Ha3HAuY€HUE TMpeaMeTa «XHUMHs IOJy4aeT
HOJpOOHYI0  HMHTEpPIpPETAalri0 B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBIITYCKHUKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOIIME BBIMOJIHSAEMBIE MPOrPaMMOM 10
XUMUHU QYHKIIAH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIeil crpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpopuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpUPOBAHUS W IOCIIEIO0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKM O0Opa30oBaTENIbHBIX TOCTHXKEHHM OOydarolmxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTHCIbHBIX Mpoduieil, mpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeuiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3YyYEHUS Y4eOHOTO
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHI  00ydarollerocs IO OCBOCHHIO
COJEpKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM TMO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TpefelaMH yCTAaHOBIEHHOW TMpOrpaMMoOi 10 XUMHH
00s13aTeNIbHON (MHBApPUAHTHOM) COCTABIISIONICH COJIepKaHUsl y4eOHOTo mpeaMera
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYCHUH TIPEaMETOB 0a30BOT0 M YriyOJEHHOrO YpPOBHEM B CHCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YEHHS  XMMHYECKOTO
oOpa3oBaHusT B paMKaX W3yYCHHs CIHECIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEr0 MPOo(eCcCHOHATBEHOTO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIOMIUXCS, BEIOPABIINX OMPENSIEHHBIN MPOhUITH
oOyueHus1, B TOM YHCIIE C ePCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaK)K€ Ha pelIeHHe 3aaady



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHANU3aAlUA y4eOHOTO Tpyaa U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHny Moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasl XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOCHUM BELIECTBA, XMMUYECKON CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOEHUU aToMa. XHMMHUYECKas CBS3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MPoIeccax U ANEKTPOJIM3€E PACIIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpPocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJAEpKaHUE KypCOB XHMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mnpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ounonoruueckoro npoduiast OONBLINI YAENbHBIN Bec OyneT MMETh OpraHuveckas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUMUIbI, OCNKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢QopMupoBaHHMs OCHOB HAyyHOIO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHBIE MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MEepBOCTENIEHHON 3HAUMMOCTH SIBJIsieTCSl (POPMHpPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEHIEHHMH  IpolJemM
HKOJIOTUYECKOM, YHEPTeTUYECKON U MHIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM Ccpefe;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTATbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOCHMHU BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJAMHAMMYECKUX MU
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWN IS OOBSICHEHHS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3UIINI YKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJUMBIX [IJI1 MPUOOPETEHUS] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mnane peanuzanuu NepBOOYEPEIHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKue LeNU U 3a/1a41, Kak:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOPA30BAHMIO KakK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa 0OIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpeqHero odiiero oopa3zoBanus, coctapiser B 10 kmacce — 102 gaca (3
Jyaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BasleHTHbIE BO3MOXKHOCTM aroMa yriepojaa. XUMHUYECKas CBA3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrOCOOBI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeAMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (DOpPMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
¥ ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHoctu u kinaccuukaius opraHudeckux peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHI 110 MNPEBPALIEHUIO OPraHWYECKHX BELIECTB NPH HarpeBaHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaAUKAIBHOTO 3aMEILICHMUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIUKJIOTIEHTAH, IUKJIOTEKCAaH) IUKI0aNKaHOB. CrocoObl MOJy4YEeHHS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (nuc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMNpPsKEHHBIX JUEHOB. CrocoOBI MOJIy4eHHs U TPUMEHEHUE aJIKaIuEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XWMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIMHEHHUS, JAUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['oMonoruueckuit psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKalie, pPeakuud MNPUCOCTUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposia. CrnocoObl NOJydeHUs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKA, KPEKUHI (TEPMHYECKUN, KaTaJUTUYECKUI), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBs3b MEXAY pa3InYHBIMU KJIAaCCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHs] TaJloTéHa Ha TUAPOKCOrPYIIy, HUTPOrPYyIIly, IUAHOTPYIILY,
amuHorpynmy. JleifictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3zauMopelcTBue NUraloreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
raJIOr€HIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHMKE M TIpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4E€HHUE €ro CBOMCTB, O3HaKomuieHue ¢ kosuekuuamu «Hedte» u «Yrompy», ¢
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYI
YII€BOAOPOA0B U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHoJIa W J3TaHoida). ['oMonormyeckuid psia, oOwmas ¢opmyna, H30MeEpus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMH M  HEOPraHWYECKHMMHM  KHCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBienne o MexaHHM3Me pPEAKIHUM HYKICO(DUIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl TNOJy4YEeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHos. TOKCHYHOCTH (peHoa.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DuU3HUECKHE CBOWCTBA AallbJICTHAOB M
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OIHOOCHOBHBIE MpEJIETbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEICIbHBIX UM apOMATUUYECKHX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psn, obmas dopmyna, u3oMepus u
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO61ast xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBACTUAHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxman,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUAPOIU3, ModydeHue 3(upoB uemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE 3TUJIOBOTO CIHMPTA B AJIBJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBbIE KHCTOTHI. CIIOXKHBIE 3(PUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOe BAMsSHUE TPyNN aTOMOB B MOJIeKyJie aHuiIuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @DU3WYecKkue CBOMCTBA  AMUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie TonmuMmephl. [lepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHHe O€NnKOB B BOJE, JEHATypalus OEJIKOB MpPU HArpeBaHWU, IIBETHBIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKYJISIPHBbIE COeIUHEHMNS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YCHHsS BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMysbl OPraHUYECKOTO COCAMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOPMYJIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXIpeaAMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccuukaiys, HaOIIOJACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadus: mosie3HpIE HCKOTTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIETI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUHCKON TpakJIaHCKOM HIAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEACIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYPBhI; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
C(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CTb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPpyZAa YYEHBIX U PAKTHKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COOJIOJIEHUsT TIpaBWJI O€30MacHOr0 OoOpaleHusi ¢ BelleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3aaad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYY, JIOISIM TPYy/Aa U PE3yIbTaTaM TPYAOBOU JESTEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTHYECKH 1EJIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHUSA HEOOXOAUMOCTH HCIOJB30BAHUS JOCTHKEHHH XUMHHM IS
pelIeHUs BOIPOCOB PAllMOHATIBLHOTO IPUPO/I0TIOJIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH IpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepHAIBHOM KyIbTYpHl, B PEHICHUH TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: ITIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JIESTeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U crHeuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a3oBble JIOrHYecKue AeMCTBHUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpU pelIeHWH Y4YeOHbIX MO3HABATENbHBIX M NPAaKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XUMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJA/JI€Th HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHMPOBAHUS W IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padoTa ¢ uHpopMaLHeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpManueil: MNPUMEHATh MEXIpEAMETHbIE ((pU3nYecKue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa W/WIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
b EeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJYyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JECATEIBHOCTA Ha OCHOBE CamMOaHalu3a Hu
CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MTPOTPAMMBI II0 XUMUH Ha YITyOJaEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JU1s1 yueOHOro npeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JCATEILHOCTH
M0 TOJYYEHUI0 HOBOT'O 3HAHUS W NMPUMEHECHHIO 3HAHUN B PA3JIMYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe 10 XHMHUH NPEAMETHBIE PEe3yJIbTAaThl MPEACTABICHBI [0 TOJaM
V3YyUYEHUS.

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B OOECHEYEHUH YCTOMYUBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTepHUasOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJl0OBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJHUMEp,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
Y TpEBpalICHUS DSHEPrUM TMPU XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI PUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM; MPEACTABICHUS
O MEXaHU3Max XWMHYECKHMX pEaKIUi, TEPMOJMHAMHYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUsl, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
NESATEIbHOCTH ~ 4YeJIoBeKa, OOIMMX  HAay4YHbIX  NPHUHLMNAX  XUMHUYECKOIrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, NTepepabOTKU HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHATHUS NPH
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLIHUA M PaCKpbIBATh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakiuuii HOHHOro oOMeHa MyTEéM
COCTaBJICHUSI UX TOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEIECTB JUIsl WILTIOCTpaIuu
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS 10 CHCTEMaTUYECKOU
Homenkinatype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, MAaJTbMUTHHOBAS KUCIIOTHI,
TVIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX TNPEICTABUTENCH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHIA OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOTHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICIICHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS,

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3ALIMIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKOM XUMHUU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKHUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UICCKUX
BEeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATENTLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (MOJy4YeHHE W W3YyUYCHHE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3zomacHoro oOpamieHusi ¢ BEUIeCTBaMU M J1A0OPATOpPHBIM OOOpPYAOBaHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUiIa SKOJIOTHYECKH 11€J1eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIc nokaszaresns [11K;

aHAJM3UPOBATh 11EJE€COO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI, 5
' LUKJIOAJTKAHbBI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
' aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBoaopoabl (apeHsbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnpHbIe COeTUHEHUS: allbJIETUIBI U
3.2 P 8 A 21 1

KCTOHBI. Kap6OHOBBIC KUCITOTEL. CIOKHEIS




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Hroro no pazueny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
[Ipeamer 1 3HaYCHHE OPTaHUIECKOM
1 XUMUH, TIPEJICTABICHHE O MHOTO00pa3un 1
P SHOTO0DP 01.09.2023
OpPTaHUYECKUX COCAMHCHUN
DJIEKTPOHHOE CTPOCHHE aToMa yriiepoa 04
2 (ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA). 1 9.09.2023
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa A
XUMHYecKasi CBSI3b B OPraHUIECKHIX
3 COeTMHCHUAX. MexaHn3Mbl 00pa30BaHMS 1 04-
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa 9.09.2023
CBsA3EH
4 Teopust cTpoeHHsI OpraHU4EeCKUX 1 04-
coenuHeHuit A. M. Byrieposa 9.09.2023
Bunbr m3oMepun: CTpyKTypHas, JlaGopatopHoe
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC 11- o0opynoBaHuE Ha
5 1
3¢ (HEeKTH B MOJIEKYJIaX OPraHUIECKUX 16.09.2023 = 6aze meHTtpa
COeTMHEHNN «Touku pocra»
[IpencraBnenue o KnaccuPpUKAIIN U
6 (IUPAC) 1 -
CUCTeMaTH4YeCKass HOMCHKIJIATypa
P 16.09.2023
OpPTaHWYECKUX BEIICCTB
7 Knaccudukanus peakuuii B opraHn4eckoi 1 11-
XUMHUHI 16.09.2023




3 CucreMmaru3anus 1 0000IIeHNe 3HAHUH 110 18-
TEME 23.09.2023
AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIa, HOMEHKIIATypa H H30MEepHs, 18-
9
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE 23.09.2023
CTPOCHHUE MOJICKYJT
10 dusnyeckrue U XUMUYECKHE CBOMCTBA 18-
aJIKaHOB 23.09.2023
HaxoxieHne alkaHOB B IPUPOJIE. 25.
11 CriocoObl nostyyeHus 1 IpUMEHEHNe 30.09.2023
aJKaHOB
Huknoankansl: o0mas Gpopmyiia, JlaGopatopHoe
12 HOMEHKJIaTypa U H30Mepusi, 0COOCHHOCTH 25- o0opynoBaHue Ha
CTPOCHHUSI 1 XUMUYECKHUX CBONCTB, 30.09.2023  6ase meHTpa
CHOCOOBI OJYYCHHUS U IPUMCHEHUE «Touku pocta»
Pemenne pacu€THbIX 3a/1a4 HA
orpeieNieHue MOJICKYJIIPHOU (DOPMYITBI
13 OpPTaHMYECKOTO BEIIECTBA M0 MaCCOBBIM 25-
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €r0 30.09.2023
coctaB. CucremaTusaius 1 0000IIcHIE
3HAHHUH 10 TEME
AJKEHBI: TOMOJIOTHYECKHH Psifl, 001Ias
Jlaboparopnoe
dbopMyIna, HOMEHKIATypa, SJEKTPOHHOE U
14 MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL. 02- 0bopynosarHe Ka
Cp P P Y 7.10.2023  Gase wentpa
TPYKTYPHAs U IIUC-TPAHC-U30MEPUS (Touxu poctar
aJIKCHOB
15 dusnueckne U XUMUYECKHE CBOMCTBA 02-
ankeHos. [IpaBmiio MapkoBHUKOBa 7.10.2023




CriocoObI mostyueHus 1 IPUMEHEHNE

02-

16
AJIKEHOB 7.10.2023
JIab
[IpakTuueckas padora Ne 1 o reme a0OpATOPHOE
17 "TTosrydyeHune 3TUIIEHA U U3YYEHUE €TI0 09- 06opynoBanke Ha
. - | i 14.10.2023  Ga3e wueHTpa
CBOWCTB
«Touku pocra»
Pemenue pacu€rHbIX 3a7a4 Ha 09
1 .
8 OTIpeIeIEHUE MOJICKYIJIIPHON (hOPMYJIBI 14.10.2023
OpPTraHUYeCcKOTO BEUIeCcTBa
AJKaueHsbl: CONpPsHKEHHBIE, 00-
19 U30JIUPOBaHHbIE, KyMYJIHPOBaHHbIE.
14.10.2023
OCO00EeHHOCTH 3JIEKTPOHHOTO CTPOSHHUS
20 XUMHUECKUE CBOICTBA CONMPSHKEHHBIX 16-
JIUEHOB 21.10.2023
91 CriocoObI mosTydeHus 1 IpUMEHEHNE 16-
aJIKa/IN€HOB 21.10.2023
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as
(bopmynna, HOMEHKIATypa, MEKTPOHHOE U 16-
22
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, 21.10.2023
¢buznyeckue cBoicTBa
JlaGopatopHoe
23- o0opyJ0oBaHUE Ha
23 X i
MMHUYECKUE CBOICTBA AJIKUHOB 27102023  Gase nenrpa
«Touku pocran
24 KauecTBeHHbIC peakiuu Ha TPOUH BS3b 23-
CCTBEHHBIC peaidl POMIHYIO CBA3 27.10.2023
o5 CrniocoOblI Mosty4eHus U IpuMeHEeHue 23-
AJKUHOB 27.10.2023




Pemenue 3agau: pacdy€Thl 10 ypaBHEHUIO

07-

26
XUMUYECKON PeaKIuu 11.11.2023

97 Cucremaru3zaius u 00001IeHUE 3HAHUH 110 07-
TeMe 11.11.2023
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias
dbopMyina, HOMEHKJIaTypa. DJIEKTPOHHOE U 07

28 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT

11.11.2023

OCH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBA

29 XYMHYECKUE CBOWCTBA aPEHOB: PEAKIIUU 13-
3aMelleHUs 18.11.2023
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU 13

30
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB 18.11.2023
Oenzona

31 Oco06eHHOCTH XUMUYECKUX CBOWUCTB 13-
CTHpOJIa 18.11.2023
Pemenne pacuéTHbIX 3a1a4 Ha 20

32 i
orpezieNieHue MOJIEKYIIPHON (HOPMYIIbI 95 11.2023
OpPTaHWYECKOTO BEIIeCTBA

33 CriocoObl nostyueHus 1 IpUMEHEHNe 20-
apeHoB 25.11.2023
['enetnueckas CBA3b MEXKIY Pa3IMUYHBIMU 20-

34
KJIaCCaMU YTJIEBOJIOPOIOB 25.11.2023
Pacu€tel o ypaBHEHUSIM XUMHUECKUX

35 eakiuii. Cucremarusa 00001IEeHIEe 2r.1L-

kimid. CrcreMaTH3aus 1 HU

peardy B . 2.12.2023
3HAHUU TI0 TeMe

36 [Ipupoanstii ra3. IlonytHsie HeTsHBIE 27.11.-
rasbl 2.12.2023




KameHnHbI#1 yroiib ¥ IpOyKThI €70

27.11.-

37 nepepadoTKu 2.12.2023
HedTb 1 ciocoOb! €€ mepepaboTKH. Jlaboparopuoe
38 [IpumeneHne NpoayKTOB NepepadoTKU 04- 06opynoBanke Ha
9.12.2023 0a3ze 1eHTpa
Hen «Touku pocra»
39 ['eHeTHuecKas CBSI3b MEXY pa3IMuYHBIMU 04-
KJIaCCaMU YTJIEBOJOPOIOB 9.12.2023
["ajioreHonpou3BOIHbBIE YTICBOJOPOIOB: 04-
40 AJIEKTPOHHOE CTPOCHUE; PEAKITHH 9.12.2023
3aMEIICHUS TaloreHa
JleWicTBue 11e104ueh Ha 11-
41 raJIOTeHIPOU3BOIHbIC. B3anMoenicTBre 16.12.2023
JUTAIOTCHAIIKAHOB C MATHUEM M IMHKOM
42 CucremaTtu3zaius U 0000IICHHE 3HAHUN 110 11-
pazneny "YrieBonopoasr" 16.12.2023
43 KonrponbHas pabora no reme 11-
"VYrneBonopoasr" 16.12.2023
[IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
TOMOJIOTHUECKUH psif1, oOrast popmya, 18-
44 CTPOEHHUE MOJIEKYJI, U30MEPHS, 93.12.2023
HOMEHKJIaTypa, Ki1accudukaus,
¢du3nueckrue CBOUCTBA
JlaGopatopHoe
45 XVMUYECKUE CBOWCTBA MIPEIETbHBIX 18- o0opyZ0BaHUE Ha
O/IHOATOMHBIX CIIUPTOB 23.12.2023  ©6a3e ueHTpa
«Touku pocta»
46 CrniocoOblI nosty4eHus U IpUMeHEeHne 18-




OIHOATOMHBIX CITMPTOB

23.12.2023

[IpocTsie a3¢upbl: HOMEHKIATypa U

47 U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U 25
. 28.12.2023

XUMHUYECKHX CBOWMCTB
MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb H 25.

48 FJ'II/IE[CpI/IH, X GU3NUYECKHE U XUMUUYECKHE 98.12.2023
CBOWCTBa

49 CriocoObl nostyyeHus 1 IpUMEHEHNE 09-
MHOT'OATOMHBIX CITUPTOB 13.01.2024

50 DeHO: CTPOCHHUE MOJICKYITBI, PU3NICCKUE 09-
cBoiicTBa. TOKCUYHOCTH (eHOTa 13.01.2024

. 09-

51 XuMHu4eckue cBoicTBa (heHoma 13.01.2024

59 CriocoObI mosTydeHus 1 NpUMEHEHNE 15-
deHona 20.01.2024
[IpakTuueckas pabora Ne 2. Pemenue 15-

53 IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe 20.01.2024
"CnupTtsl U (peHobl"

54 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO 15-
TeMe 20.01.2024
ATnbAeTuabl U KETOHBI: DJIEKTPOHHOE

55 CTpOEHUE KapOOHUIBHOM IPyTIIIbI; 22-
TOMOJIOTHUYECKHUE PsI/IbI, 001as opmyia, 27.01.2024
M30MEpHsI U HOMEHKJIATypa
Anbaeruipl ¥ KeTOHBI: (PU3HUECKUE 22-

56 .
CBOMCTBA; peaKIMU IPUCOCTUHEHUS 27.01.2024

57 Peakmyu okuciIeHHS M KaYECTBCHHBIE 22- JlaGoparopHoe
peaKIuu aJbJIETUI0B U KETOHOB 27.01.2024  oGopynmoBaHHE HA




0a3e IHeHTpa
«Touku poctay

58 CriocoObI MOTy4eHUs aTbJICTHIOB U 29.01.-
KETOHOB 3.02.2024
OHOOCHOBHBIC TTpe/IeNIbHBIC KapOOHOBBIC 99.01
59 KHUCJIOTBI, OCOOEHHOCTH CTPOEHHS MX oo
P 3.02.2024
MOJICKYJT
H3omepust 1 HOMEHKIaTypa KapOOHOBBIX 29.01.-
60 .
KHCTIOT, UX (pU3HUecKue CBOMCTBA 3.02.2024
JlaboparopHoe
61 XVMHUYECKUE CBOWCTBA MIPEIEITHHBIX 05- obopyoBaHue Ha
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT 10.02.2024 = 6Gaze meHTtpa
«Touku pocray
Oco0eHHOCTH CBOICTB MypaBbHUHON 05
62 KHCIIOTEL. MHOTOOOpa3ue KapOOHOBBIX
P P 10.02.2024
KHCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U
apOMaTHYECKUX KapOOHOBBIX, 05
63 MKApOOHOBBIX, THIPOKCUKAPOOHOBEIX
AiEap P P 10.02.2024
kuciot. [IpencraBuTenn BEICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX 12-
KHCIIOT 17.02.2024
JlaGopatopHoe
CriocoObI nostyyeHust 1 MpUMEHEeHHe 12- o0opyZ0BaHUE Ha
65
KapOOHOBBIX KUCIIOT 17.02.2024  Ga3e ueHTpa
«Touku pocray
66 CrnoxHble 3(pUPHI: TOMOJIOTUIECKHN PSI, 12-




obmras popmyna, U30MepHs U

17.02.2024

HOMEHKJIaTypa
67 Du3nyeCcKne U XUMAYECKUE CBOMCTBA 19-
a¢upoB 24.02.2024
Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO
XUMUYECKON PEaKIliy, Ha OMpeIeICHIE 19-
68 .
MOJIEKYJIIPHOH (hOPMYJIbI OPTaHUYECKOTO 24.02.2024
BEIIIECTBA
[TpakTuueckast pabota Ne 3. Pemenue 19
69 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
" " 24.02.2024
Kap6onossie kucnotel. CiioxHbIE 3QUPHI
XKupsr: crpoenue, puznveckue u 26.02-
70 .
XUMHUYECKHE CBOWCTBA (TUAPOIIU3) 2.03.2024
Oco0eHHOCTH CBOICTB JKHUPOB, 26.02
71 COJIEpXKAIINX OCTATKH HETIPEICITbHBIX 5 0'3 2024
JKUPHBIX KHCIOT. JKUpHI B IIpUpoie A
MBpina Kak COJIM BBICIIIUX KapOOHOBBIX Jlaboparopnoe
79 KHCIIOT, MX Motoliee AeiictBue. [lonstue o 26.02.- o0opynoBaHue Ha
CHHTETHUYECKUX MOOIINX CPEACTBAX 2.03.2024 0aze 1eHTpa
(CMO) «Touku pocta»
['eHeTHyeckas CBSI3b YIIEBOJOPOAOB U 04
73 KHCIJIOPOJCOAEPHKAIINX OPTraHUYECKUX
POACOACHACATILE OP 9.03.2024
BEIIIECTB
Pacu€tpl o ypaBHEHUSIM XUMHUECKUX 04-
74 .
peakuuit 9.03.2024
75 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 04-
TeMe 9.03.2024
76 OO11ast XapakTepUCTHKA YTIEBOJOB U 11- JlaGopatopHoe




KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, IU-
HOJTHCaXapUIbI)

16.03.2024

obopynoBaHue Ha
0a3e 1eHTpa
«Touku pocray

Monocaxapusl: (hu3nuecKrue CBOMCTBA U 11-
77
HaXO0XJIEHNE B IPUPOJIE 16.03.2024
[IpumeHeHue TIIF0KO3bI, €€ 3HaUCHUE B 11-
78
JKU3HEACITSIIPHOCTH OpraHru3Ma 16.03.2024
Jlucaxapupl: caxaposa, MaJibTo3a U 18
79 nakTo3a. Haxoxaenue B mpupoie u
A PHpOA 22.03.2024
PUMEHEHHE JIMCaXapHJIOB
[Tonmcaxapuasl: CTpPOSHUE MAKPOMOJIEKYIL,
80 M3UYCCKUE U XMMUYECKHE CBOMCTBA,
¢ 18.03.2024
IPUMEHEHHUE
JlaboparopHoe
18- 000pymoBaHue Ha
81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX Py
22.03.2024  ©6a3e meHTpa
«Touku pocran
Pemenne pacueTHbIX 3a1a4 Ha 01
82 oIIpeielIEHNE TOIH BBIX0Ja IPOLYKTA
pedl A A8 TIPOAYE 6.04.2024
pEaKIUU OT TEOPETUICSCKH BO3MOKHOTO
Cucremaruzanusa 1 0000IIeHNE 3HAHUN 10 01-
83
pazneny 6.04.2024
KonTponbHas pabora no teme 01
84 "Kuciopoacoaep:kaiiye opraHunuecKue
POACOACPIRAIIIE O 6.04.2024
COeIMHEHHS
AMUHBIL: KTaccu(pUKAIHS, CTPOCHUE 08
85 MOJIEKYJI, 001ast hopmyIia, H30MepHs
ya1, obutas popwy. pH, 13.04.2024

HOMEHKJIaTypa U (pU3NYEeCKUe CBOWCTBA




86 XUMHYECKHE CBOMCTBA ann(paTHIecKux 08-
aMUHOB 13.04.2024
87 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH 08-
XUMUYECKUX CBOMCTB aHUJIMHA 13.04.2024
Jlaboparopnoe
CnocoObI MoTy4YeHus: ¥ IPUMEHEHNE 15- o0opyaoBaHuE HA
88
annpaTHIECKUX aMUHOB 20.04.2024  Gasze meHTpa
«Touku pocra»
AMWHOKHCIIOTBI: HOMEHKJIATypa U
89 n3oMepus, ((PU3NIECKHUEe CBOMCTBA. 15-
OtnenbHbIC PEJICTABUTENH O 20.04.2024
AMHHOKHUCIIOT
XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX 15
90 OHOJOrn4ecKoe 3HaYeHHEe aMUHOKHUCIIOT.
20.04.2024
CHUHTE3 ¥ THIPOJIH3 MENTH]IOB
01 benku kak npupoaHbie TOTUMEPHI; 22-
CTPYKTYpPHI O€JIKOB 27.04.2024
92 X iicTa 6 221
UMHYECKHE CBOICTBA OEITKOB
27.04.2024
JlaGopatopHoe
A3zoTcoaeprkalye reTeporKInIecKre
03 q 22- o0opya0oBaHUE Ha
COEZIMHEHUS. JICMHOBBIE KUCIIOTBI:
A yE 27.04.2024  Gase uentpa
COCTaB, CTPOCHHME U OMOJIOTHYECKas POJIb
«Touku pocta»
[Ipaktudeckas padora Ne 4. Pemenue
HKCIEPUMEHTAJIBHBIX 33/a4 110 TEME 29.04-
94 N
A3oTcoaepikalue OpraHuyecKue 4.05.2024
coeuHeHus"
95 [Mpaktudeckas padora Ne 5. Pemenwne 29.04- JlaGopatopHoe




HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coeMHeHuin"

4.05.2024

obopynoBaHue Ha
0a3e 1eHTpa
«Touku pocray

KonTtponbHast pabora o Teme

9 A « « 1 29.04.-
30TCoIep : alue OpraHudecKue 4.05.2024
COCIMHEHUS
OCHOBHBIE TIOHATHS XUMHHU JlaboparopHoe
97 BBICOKOMOJICKYJISIPHBIX COCTUHEHUN U 1 06- o0opyaoBaHUE Ha
METO/BI HX CHHTE3a —II0JIMMEPU3aLUs 1 11.05.2024  Ga3ze ueHTpa
MIOJIMKOHICHCAITHS «Touku pocray
08 [TnactMaccel. YTunuzanus u nepepadoTka 1 06-
IUTaCTHKA 11.05.2024
DnacToMepsl: HaTypaJIbHbBIN 06-
99 1
CUHTETHUYECKUE KayuyKu. Pe3una 11.05.2024
Bonokna: HatypaibHbIe, HCKYCCTBEHHBIE, 13
1 ! 1
00 cuHTeTnueckue. [lommmeps! cnenuaibHOTO 18.05.2024
Ha3HAYCHUS
[Tpaktuyeckas padora Ne 6. Pemenue 13
101 1
0 ?'KcnepHMeHTaﬂmex 3aJa4 1o TeMe ) 18.05.2024
Pacno3naBanue miuactMacc U BOJIOKOH
O06o011eHNnEe U cUCTeMaTU3aIHs 13
102 1
ﬁByquHoro Mmarepuaia 1o TeMe ) 18.05.2024
BricokomonekynspHble COeTUHEHUS
OBLIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udpoBbie
w/n Tema ypoka Beero Kontpoabnubie IIpakTuyeckue fa[3yqennﬂ :)lﬁ[()l;l;OBaTeanue
padoTshI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
3JIEMEHT. M30TOnEI 01.09.2023
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEeK aTOMOB, 1
KBaHTOBBIE YHCIIa 04.09.2023
3 Kiaccupukanuss XUMHIECKHUX 3JIEMEHTOB (S- 1
, p-, d-, f-a;memenTHI) 04.09.2023
4 Pacnipenenenue 351eKTPOHOB 1O ATOMHBIM 1
opOuTaIsIM 04.09.2023
DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30Y>KIEHHOM 1 11.09.2023
COCTOSTHHH
6 ONEeKTPOHHbIE KOH(UTYpaAIITN HOHOB. 1
DIIEeKTPOOTPUIIATETLHOCTh 11.09.2023
Ilepuoanueckuii 3akoH u [leprnonnueckas
7 cHCTeMa XMMHUYECKuX 3yeMeHToB [1. 1. 1
Mennieneena, CBA3b C COBPEMEHHOM TeOpHeit 11.09.2023
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
IIPOCTBIX U CJIOKHBIX BEIIECTB IO IPyINIaM U 18.09.2023
neproIamMm
9 CucreMaru3anus 1 0000IIeHE 3HAHUH 110 1




TEMEC

18.09.2023

10

11

12

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyisspHbie
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

18.09.2023

25.09.2023

25.09.2023

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. THmbl
KPUCTAJNINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

25.09.2023

14

15

16

[IoHsATHE O IMCIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAxX
VcTUHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

Crioco0b! BeIpaXKeHHsI KOHIIEHTPALUU
pacTBOpOB

02.10.2023

02.10.2023

02.10.2023

17

Pemenne 3ama4 ¢ HCoOab30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

09.10.2023

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zaius 1 00001IeHUE 3HAHUH 110
TeEME

09.10.2023

09.10.2023




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
snemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"

Knaccudukanus XUuMHYECKUX PEeaKInii B
HEOPraHWYECKOW M OpraHUuYeCKON XUMUU.
3aKOH COXpaHEHHs MacChl BEILIECTB; 3aKOH
COXPaHEHUS U MIPEBPAICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

16.10.2023

16.10.2023

16.10.2023

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuil 1 TePMOXUMUYECKUM YPABHEHUSM
CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u katanuzaropsl

I'omoreHHsIe U FETCPOrcHHBIC PCAKIINN

23.10.2023

23.10.2023

23.10.2023

26

[IpakTuueckas padora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuun"

07.11.2023

27

28

OOpaTtuMbie U HEOOpATUMBIE PEaKIIUU.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX (GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

07.11.2023

07.11.2023

29

SHGKTpOJ'II/ITI/I‘IeCKaﬂ JUCCoHanus.




CunpHBIC U ClTa0bIe AIEKTPONIUTHL. CTETeHb
JUCCOLIMAIIUT

13.11.2023

Honnoe npoussenenue Boasl. Cpena

30 .B i
BOJIHBIX PacTBOPOB. BogopoaHsiii 13.11.2023
nokazateinsb (pH) pactBopa
I'maponus coneit. Peakiuu, mpotekaronue B
31
pacTBOpax AIEKTPOJIUTOB 13.11.2023
[TpakTiueckast pabota Ne 3 o Teme
32 "X
UMUYECKHE PeaKuI/H/I B pacTBOpax 90.11.2023
JIEKTPOIIUTOB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
33 .B i
peakiuu. Baxueunnme oKUCInTeNu u 90.11.2023
BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca 20.11.2023
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIECTB 27.11.2023
36 Pemenue 3a1a4 pa3nuyHBIX THIIOB
27.11.2023
37 Pemienue 3amayu pa3auvyHBIX TUIIOB
27.11.2023
38 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe "XuMuueckue peakiuu' 04.12.2023
39 KonTponbhas pabota no teme "Xumuueckue
peakuun" 04.12.2023
[Tonoxenue Hemeramios B [lepuoanueckoi
40 CHUCTeME XMMUYECKuX dnemMeHToB /1. U. 04.12.2023

MeHnnieneeBa 1 0COOEHHOCTU CTPOEHUS UX




aToMoB. OU3NUYECKHE CBOMCTBA HEMETAJIJIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)
Bonopoa: nonmydenue, pusnueckue u
XUMHYECKHE CBOMCTBA. [ napu bl

11.12.2023

11.12.2023

43

I"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHoCcoOBI MOMyYeHUs, PUIUIECKUE U
XMUMHYECKUE CBOHCTBA

11.12.2023

44

45

46

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPIKALIUE COEAMHEHUS
raJloreHOB

JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
MOJIy4eHUs TajoreHoB. [Ipumenenue
raJIor€HOB U UX COEAUHEHUN

[TpakTuueckast pabota Ne 4. Pemenue

SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"T"anmoreus!"

18.12.2023

18.12.2023

18.12.2023

47

Kucnopon: mabopatopHsie u
IMPOMBIIIJICHHBIC CIIOCOOBI MoJIy4CHuA,

du3nyeckre U XuMuyeckue cBoictra. O30H.

HpI/IMeHeHI/IC KHCJIOpOJa U 030HA

25.12.2023

48

Oxcubl ¥ EPOKCU/IBI

25.12.2023

49

50

Pemienune 3amau PAa3JIMIHBIX TUIIOB

Cepa: HaXOXKJIEHUE B PUPOJIE, CIIOCOOBI
MONy4eHUsl, PU3NYECKUE U XUMUIECKHE
CBOMCTBA

09.01.2024

09.01.2024




o1

CepoBonopo, cynbhuabt

09.01.2024

52

53

54

Kucnopoacoaepxaiye COeIMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KMCIIOTHI

[TpakTuueckas padora Ne 5. Pemenne
AKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

A30T: HAXO0XKJICHHE B TIPUPOJIE, CITOCOOBI
MOJyueHusl, PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa. AMMUAK, HUTPHUJIbI

15.01.2024

15.01.2024

15.01.2024

55

Kucnopoacoaepxaiiye COeTUHEHUS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THON KHUCIIOTEI

22.01.2024

56

57

[IpumeHeHne a30Ta U €ro COeTMHEHUH.
A3oTHBIE y1OOpeHHS

®Dochop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI

HOJy4YeHHUs], PU3NYECKUE U XUMUYECKHE
cBoiictBa. Pochuas! u Gochun

22.01.2024

22.01.2024

58

Oxkcuasl hochopa, pocdopcoaepxarnine
kucaoTbl. Conu pochopHON KUCTOTHI

29.01.2024

59

60

61

[Ipumenenune docdopa u ero coeTMHEHU.
®dochopHbie ynoOpeHust

[TpakTtuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe "A30T U
docdop u ux coeguHeHus"

Yrnepona: HaXOXAEHUE B IPUPOJIE,
AITOTPOIHBIE MOIUPUKALNY; (PU3HUECKUE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE

29.01.2024

29.01.2024

05.02.2024

62

Oxcun yriepoaa(ll), oxcun yrinepoaa(1V),




YrOJbHasl KMUCJIOTA U €€ COIU

05.02.2024

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB 05.02.2024

Kpemuuii: HaxoxxJieHre B IPUPOJE, CIIOCOOBI
64 Z;)(J)I;If::;{;ﬂ, (hU3UYECKHE U XUMUYECKHE 12.02.2024
65 Oxcupn kpemuusi(1V), kpeMHUEBast KUCIIOTA,

CUJIMKATBI 12.02.2024
66 [IprMeHeHne KpeMHUS U €r0 COCTMHEHUM.

Creki10, ero noxy4eHue, BUIAbl CTEKIIa 12.02.2024
67 Pemenue 3a1a4 pa3nu4HbIX TUTIOB 19.02.2024
68 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110

teme "Hemeramibr" 19.02.2024
69 KonTpoapHas padora o Teme "Hemeramisr" 19.02.2024
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON paboTHI,

KOPPEKIIHSI OIIHOOK 26.02.2024

[Tonoxxenne meramnos B lleprognueckon
7 CUCTEME XUMHUYECKHX DJIEMEHTOB.

Oco0eHHOCTH CTPOEHUS DNIEKTPOHHBIX 26.02.2024

000JI04€K aTOMOB METaJJIOB
79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.

[IprMeHeHne MeTallJIoB B ObITY U TEXHUKE 26.02.2024
73 Cmnassl MmetaioB. Kopposust MetanioB 04.03.2024
74 Pemienue 3agau pa3auyHbIX TUIOB

04.03.2024




75

DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUN
MeTauioB. O0IIHe CIocOOBI MOTYYSHUS
METaJIJIOB

11.03.2024

76

OO6mias xapakrepuctuka metayioB |A-
rpyms! llepuoauyeckoi cucrteMsl
XAMHUYECKHX 3J1eMEHTOB. HaTpuii u kanui:
noJjiyueHue, pU3ndeckue U XMuMHUIeCKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

11.03.2024

77

78

O6mas xapakrepuctuka metaiuion |A-
rpyms! lleprpoanyeckoi cucteMsl
XUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJbLIM: TOTy4YeHue, (pu3nyecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUN

JKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs

11.03.2024

18.03.2024

79

80

81

AIOMUHUI: IONTyYeHHe, (pU3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
AmdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,
TUIPOKCOKOMILIEKCHI aJTFOMUHUS, UX
IpUMEHEHNE

Pemienune 3amau PAa3JIMIHBIX TUIIOB

18.03.2024

18.03.2024

01.04.2024

82

[TpakTuueckast paborta Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"MeTasisl ITIaBHBIX OArpyHn”

01.04.2024




OO01mas XxapakTepUCTHKA METAJIOB
mo6ouyHbIX toArpym (b-rpyrmm)

83
[Tepronnueckoil CUCTEMBl XUMUYECKUX 01.04.2024
3JIEMEHTOB
DuU3nYeCKue 1 XUMUYECKHE CBOMCTBA XpoMa
84 N
U €ro COeIMHEHUH, UX TPUMEHEHHUE 08.04.2024
Baxnelive coeMHeHUsT Mapratiia.
85 IIepmaHranat Kaausi, €ro OKUCINTEIbHEIE
P! : 08.04.2024
CBOIiCTBa
dusnueckre U XUMHUYECKUE CBOIICTBA
86 )Kenesza u ero coenunennii. [lonyuenue u
i 08.04.2024
IIPUMEHEHHUE CIIJIaBOB XKee3a
dusznueckre U XUMHUUECKHE CBOMCTBA MEIHU
87 .. N
1 e€ COCIMHCHHH, UX IPUMCHEHHUE 15.04.2024
dusnyeckue U XUMUYECKHUE CBOMCTBA [IUHKA
88 U €T0 COENNHEHHH, UX IIPUMEHEHHE.
> IR TP 15.04.2024
M1 IpOKCOKOMITIICKCHI ITUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME 15.04.2024
"MeTasisl TOOOUHBIX oArpymm” o
90 Pemenue 3amay pa3nuUHBIX THIIOB
P 22.04.2024
01 O06o011eHre U cucTeMaTr3aIus N3y4eHHOTO
MaTepuania 1o reme "Merasuibr" 22.04.2024
92 Koutponrnas padbora no teme "MeTtamuin!"
p p 22.04.2024
03 AHanu3 pe3yinbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHsI OIIHOOK 29.04.2024




Posib xuMuu B ob6ecrieueHH yCTOMYUBOTO

94 pa3BuTHs YenoBeuecTBa. [loHsTue o 1 90.04.2024
HAyYHBIX METOJ[aX UCCIIEIOBAaHUS BEILIECTB
HaydHble IpUHIUIIBI OpraHU3aIUH
95 XUMHUYECKOTO TIPOU3BO/ICTBA. 1
[IpombIinIeHHBIE CITOCOOBI MOTYUYEHUS 29.04.2024
Ba)KHEUIIINX BEIIECTB
9 XUMHYECKOE 3arps3HEHUE OKPYKAIOIIeH 1
Cpebl ¥ €ro MOCIIEICTBUS 06.05.2024
97 XUMHUS U 30POBBE UETOBEKA. 1
JlekapcTBeHHBIC CpPE/ICTBA 06.05.2024
98 Xumug vy, Posab xumuu B o0ecrieueHun 1
[IHIIEBON 0E30IMaCHOCTH 06.05.2024
99 Kocmernueckue u mapgromepHbie CpeicTBa. 1
briToBas xumus 13.05.2024
XuMHs B CTPOUTENLCTBE. BakHeline
100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHbIE 1 13.05.2024
MaTepuabl
101 XuMUS B CEIBCKOM XO35MCTBE. 1
Opranuyeckre 1 MUHEpaJIbHbIE YA00pEHUS 20.05.2024
102 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 1
TeEMe 20.05.2024
OBLIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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