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MOSACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHETo oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AU (EpeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IIEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCJIOBHSM KU3HHU B COLIUYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHMM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUU C  OCHOBOIOJIAraroIIUMHU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBaHWUU K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoill olecredynBaer
MOJIyYCHHE TPEICTAaBICHUS O IIENIAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npea1ycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUEHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesneseHue M CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET NMpHUMEPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yuyeHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
IIPOrpaMMBI CPEIHETO oO1iero oOpa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO 0OIIEro
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJICHHOW MPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpA €ro BapHUaTUBHON COCTaBIISAIOILEH,
KOTOpasi JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHMs] Ha ypOBHE CPEIHEro OOIIero oO0pa3oBaHUS
XUMHSIT Ha YpOBHE YIUIyOJNEHHOrO U3yYEHHs HamlpaBlieH Ha pealu3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOro
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHe TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEOpeTUYeCKor U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbI MPoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEAYIOMIETr0 NOJIYYSHHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll  00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero oOpa30BaHHS
U3ydeHue rmnpeamera «XuMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydaromuxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOMINX  MEKIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMUs» Ha YPOBHE YIITyOIEHHOTO H3ydeHHs
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuuax 0a3oBOro M yriayOJaE€HHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeaMeTa. IDTa CHCTEMa
3HAHMM MOJYy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIHOTO YBEIWYEHUA OOBbEMA 3HAHUM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiyOieHHs
IIPEICTABICHUA O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoIMHAMUKHU. M3ydeHme mnepuoanyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yI1yOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeaeEHHOTO Ipoduis (TiIaBHEIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOuel cucreme
MPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuaia mo obmiei xumuu. [lpu
U3y4YEeHUU TMpeMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPrUHU, 3aKOHbl TEPMOJMHAMHUKH, 3JIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAepKaHHM TMpeameTa Uil KIAacCOB XHMMHUKO-
Ounonornyeckoro nmpoduiist OONbIIUNA yAEIbHBIA Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XUMHYECKOW  OpraHu3aluy  KJICTKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpPUMEPYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIOUJABI, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KaT OCHOBOM IJI1 H3y4YEHUS
CYITHOCTH TPOIeCcCOB (POTOCUHTE3A, TbIXaHMUSI, TUIIEBAPEHUSI.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUN HM3y4YeHHE NpeaMeTra «XHUMHUs» Ha YrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEeAMETAaMU, BXOISAIIMMH B COCTaB
npeaMeTHbiX obnacteld «EcTrecTBeHHO-HAaydHbIE MOpeaMeThDy, «MaTemartnka u
uH(popmaTrka» U «Pycckuil sI3bIK 1 TUTEpATypay.

[Ipn u3ydenun ydyeOHOro mnpeaMera «XuUMHUS» Ha YrIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENEHHON 3HAYUMOCTH SBISIETCA (DOPMUPOBAHHE OCHOB
HAyKM XUMHUHU KakKk O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESATEIbHOCTH YEJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. PemieHue
TOM 3a7aud Ha YIUIYyOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa Mperoiaraet
pean3alMIO TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE MNPEICTABICHUN: O MaTepUaIbHOM €IMHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUI MPUPOJIbI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIHUIMHBI, CO3JJaHNU HOBBIX MAaTEPHUATIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
0o0eCTeYeHUN PAIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U PUPOTHOM Ccpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIDHOM, O  TEPMOAMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mMUX
HAyYHBIX MPUHIIATIAX XHMHUYIECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y O0yYJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUisi OOBICHEHHS
KJIFOUEBBIX MW W TPOoOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIONMIUX ECTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIICHKHU C MO3UIINI 3KOJIOTHYECKON 0€30MacHOCTH MOCIIEICTBUN
OBITOBOM M TMPOU3BOACTBEHHON JEATEIHOCTH YEIOBEKa, CBSI3aHHON C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BCIIECTB;

e yruyOJieHWe TIPEACTABICHWM O  HAy4HBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHHU OpUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKUIMNA LENOCTHOM CHUCTEMBI CPEJHEro oOHIero oOpa3oBaHUsA NpPHU WU3YYEHUU
npeaMera «XuMUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HMCCIEIOBAHUNA B XUMUH, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO yCHENTHOMN Mpo(dheCCHOHANIBHON U OO0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

e (opMupoBaHuMe yMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUYECKOHN IEeITESIbHOCTH.

OO011ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUH Ha YTIIyOJICHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JJOHOPHO-
aKLENTOpHbINM). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHS
OpraHMYeCKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepuss. Buabl u3omepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OnexTpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KiIaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHEe O
dbynkunonanasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHalibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTH W KiaccuUKalMs OpraHudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIE PEAKIIMHA B OPTAHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArpEBAHHUU
(nnaBrieHue, OOYTIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii ps alkaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHUs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOTIO 3aMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0mias ¢popmyna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiorudeckuil psii aakeHoB, obmias (Gopmyia, HOMEHKIATYypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKeHOB, Sp -
rudpuan3aiys aTOMHBIX opOuTaneil yriepona, 6- U m-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLUMM NPUCOEAVHEHUS, 3aMEIIEHUS B O-TIOJIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakMy Ha JIBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpsHKEHHBIE, U30JMPOBaHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrTOCOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psij akuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWMHEHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomMatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popmyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIBLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIy, [HAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJOTeHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTAION€HATIKAHOB C MArHUEM WM LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW HIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBopoM okcujaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJY4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHue ¢ KosuiekiuusmMu «Hedtb» n «Yrompey», c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYN (Ha MpUMEpE
METaHoJIa W J3TaHoida). ['oMonorumdeckuil psan, obmas Qopmyna, U30MepHs,
HOMEHKJIaTypa u  kiaccuukanus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpONHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eicTBUE 3TaHOIa U METaHOJIA
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKLIUH 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklusi Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEIICHUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. @enonpopmaabaeTuaHas CMOIA.

KapOoHuiibHBIE COETMHEHHS] — ATIBAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifbl albJeruioB U KETOHOB, OO0IIas
dbopmyna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHI0B U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponHble CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKALNMA, PEAKIMU C Y4acCTHEM YTIIEBOJOPOJHOIO pajJvKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. lloHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX U aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJE8As,
JUHONIeH08as KUciaoThl. CrocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonornueckuil psan, oOmas ¢opmyna, U30MEpUs U
HOMEHKJIaTypa. PHU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOU Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeIeTbHBIX JKUPHBIX KUCIIOT. JKUPBI B IPUPO/IE.

Mpbi1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yrieBoaoB. Kinaccudukainus yriaeBoaoB (MOHO-, Tu-
U mojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxOXxAeHHE B mpupoje. POTOCUHTES.
XUMHUUYECKHE CBOKMCTBA ITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHON
rpynn, CIOUPTOBOE M MOJOYHOKUCHIOEe OpoxeHue. [IpuMeHeHue TOKO3bl, €€
3HAYCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /{ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaroIe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eumtoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HEeJUTroNI03bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJN3, KAYECTBEHHasi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIN3, MOIyYeHHe 3PUpoB LeUToia03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HUX IPEBpALICHUIL:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETU] HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIC pPEAKIMK Ha albAeTUIbl (C TUIPOKCHIOM
nuammuHcepeopa(l) wu  rumpoxkcumom  meau(ll)), peakuus raunEepuHa €
ruapokcuiom Meau(ll), xumuyeckne cBOWCTBAa pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BzaumoneiicTBue
KpaxMaJjia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHnvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYecKue MPOU3BOAHbIE amMmMuaka. Kiaccudukanus aMuHOB:
anu(paTUIecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKAIIaMMOHHUS.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPYyNI aTOMOB B MoJieKyJie aHwiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. llonmydyeHue aHwiIMHA W3
HUTPOOEH307Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJHUKOHICHCAUHU, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COEIMHEHUSD) 17§ «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUI».

BricokoMoJIeKyJISIpHBIE COeIMHEHHS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTHPOJ, MMOJUMETHWIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTasar). Y THin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMble MOJIUMEpPHI).

DKCNEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnple 3agaun.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIECHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoNOTUS: TUIIEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUATBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMHUiecKiux 3JI€MEHTOB (s-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAIISIM.
DNeKTPOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA W lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM © IepuojaM. JIJHAYEHUE
nepuoanueckoro 3akona /[.1. Menneneesa.

XuMH4Y€eCKass CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJIECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. l1oysipHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3u. KpartHeie cBaA3u. Bomxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHbie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanusi. HaceleHubie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanms XuMU4eCKUX peakiuii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS W MPEBPAIICHU S
DHEPIuM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['omoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIC peaklui. XUMHYecKoe paBHoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb M BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST YW BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl H3YUCHMsI BEIIECTB M HUX MPEBpaIllCHUMN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTaIM3aToOpa, MOJIEIH
KPUCTAJUTMYECKUX PENIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckod cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, pusndeckue M XMMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['Mapuabl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BakHenmume KUCIOPOACOACpIKAIINE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne raJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOObI MOJY4YCHUS, (PU3UUECKHE U
xumudeckue cBoictBa. CepoBogopon, cyinbdpuasl. Oxcua cepoi(1V), oxcup
cepbl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHOCOObI TMONy4YeHUs, (U3HMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnenve B mpupoje, CIocoObl MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOAU(UKAIIH.
duznyeckue W XHMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yroneHas kucimota u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMy4eHHs, (PU3MUECKHE U
xumuieckue cBorctBa. Oxcuy kpemuusa(IV), kpemMHueBas KHUCIOTa, CHIIMKATHI
[IpumeHenue KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [lepronyeckol CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY UM TEXHHKE.
CmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM Pl HampspkeHuil  metawioB.  OOmuMe  CrocoObl
NOJTy4eHUS METaJIOB: THIPOMETAILTYPIus, NUPOMETAILUTYPIHUS,
anektpoMetraiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cucTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapakrepuctuka metamioB [IA-rpynmer Ilepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AroMuHU: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue M XMMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHUI.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKEJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH/IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMmenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTramuibl M CIUIaBbl», B3aWMOJECHCTBHE
IIEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJIOB, B3aUMOJICMCTBUE THIPOKCUIOB AIIOMUHUA M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMbliliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS TIHIIA: OCHOBHBIC KOMIIOHCHTBI, IHIIEBBIC M00aBku. Poib XuMum B
oOecIieuyeHNH UIIEBOW 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XMMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKre U MUHEpaJbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KE€paMHKA.
Marepuansl J1s 21eKTpoHUKH. HaHOTeXHOIOT N Y.

Pacuérnbie 3anayn.

Pacuétpl: Maccel BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIMHM, €CIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM pPAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMW W MOJSAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAcCTBOpPE, MOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W TMpU  U3YYCHUH oOOmel u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIACTCA Y€Pe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiacCUu(uKaius, MepuogunIHOCTb, HAOJIOICHUE,
HM3MEpEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, HJCAJbHBIA Tras,
dbu3nyecKre BeTUYUHBI, CAMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIURO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTENIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIMMHUCST POCCHMCKON TPAKTAHCKOW HMICHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yNbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OOy4YaronIMXcs B MPOIIECCE peau3aiyi 00pa3oBaTEIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XHUMHUSD OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHNS

OCO3HAHUSI 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESATEIBbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITIOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yibTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpEeCca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU U MOCIEIYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoIcHUsT TIpaBWJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT'0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COIIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGEeCcCuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBHUAYaJbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3anuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO MPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIILICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NOHUMAHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MPECTaBICHUS] 00 OKpY’KalollleM MUPE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJeM COXpaHEHUSs
MPUPOITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poJd B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIBTYpbl, B PEUICHUM TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUHN, YMEHUS JejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUX;

HWHTEpeca K TO3HAHUIO, UCCIIEIOBATENIbCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHHS MPOrPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeUU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHE, U3MEPEHHUE, SKCTIEPUMEHT U JApPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecCIeunBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyyarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETryJSATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThI ACATEIILHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS 1JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS HW KPUTEPUHU JJIA KJIAaCCHU(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJEeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS] B paccMaTpUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKON



peakuuu — MpH PEIIeHWH YYeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOIO TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKIHnii;

dbopMynTupoBaTh LEIH U 3a/1a4l HUCCIEA0BaHUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJ0M
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTH PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS] NPAKTUYECKHUX 33Jay, NPUMEHEHUIO pa3JInYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uH(popMaumei:

OpUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HUHGPoOpMaluu (HAYy4YHO-
NOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (OpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KaydecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(poOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€C AxaJIora /Mo
AUCKYCCHH, BBICKA3bIBATh UICH, (I)OpMYJ'IPIpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYNIATh C Mpe3eHTAlMell pe3yIbTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBATH BHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIJIACOBAaHUS MO3UIUN B
X0J1e 00CYX/IeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTH CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTb, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HMX pemeHuss ¢ Y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUHU Ha YIriyOJI&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS ¥ CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTI'O 3HAHMSI M MPUMEHEHUIO 3HAHMW B Pa3IUYHbIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHUMHHM TPEIMETHbIE PE3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XuUMHsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEPHAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B o0OecIieueHU paIMoOHAIEHOTO
MIPUPOOIIOIH30BaHNS, B (OPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TaKXe OJKOJOTMYECKHW OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M TIPUPOTHOM CpEJIe;

BIAJICHUE  CHUCTEMOM  XUMWYECKMX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATHS — XUMHUYECKUHN JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
obojouka aroma, s-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUIu3aIus AaTOMHBIX oOpOuTalel, HWOH, MOJeKYyJa,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCEHHUS, XUMHYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENEeT, yHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHs CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpUuecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHM psAJ, TOMOJIOTH, YTJIEBOIOPOJIbI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHWYECKUE COSTUHEHUS, MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aKk0oH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TpEeBpalleHUus OHHEPrud TMpPU XUMHUYECKHUX peakKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CHCTEMHOCTH XMMHYCCKHUX SIBICHHM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX pEaKIui, TEPMOJUHAMHUYCCKMX U KHHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aUMHOM BIIUSIHUH aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekToi, opueHTanTsl I u Il poga);
(haKTOJOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHHUH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
JEATCIIBHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIUINAX  XHMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE IIPOU3BOJICTBA METaHOJIA, IIEpepabOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKH TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUI;

chOpMHUPOBAHHOCTh YMEHMUIA:

WCITIOJI30BAaTh XUMUYECKYI0 CHMBOJIMKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPAaBHEHUSI XMMHYECKUX PEAKIU U PACKPhIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMK  IMOCPEACTBOM  COCTaBJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakinii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WIUTIOCTPALIUU
X XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMATUYECKOU
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIBHBIC HA3BAHUS NI OTACIIBHBIX
MPEJACTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJMYOJ, TIIUILEPHUH,
ATWICHIJIMKOIb, (eHos, (QopManbIerull, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (PpPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPEICIATh BHUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiiepoBa 1711 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENIECH pPa3IHMUHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKIIOAJIKAHOB, AJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AQJbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yrieBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBS3b  MEXKAY HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C WCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSA3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHNE TIPOAYKTOB MepepadbOoTKy;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JIeATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIECJACTBEHHBIX CBA3EH — JJIS MU3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO0 €IUMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PACUEThl MO0 XHUMHUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIM C UCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM M
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKa, CBSI3aHHOW C MepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJYYECHHbIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATH U TPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHHE W M3YyYECHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOACOJICPKAIUX OPraHMYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
6e3omacHoro oOpamieHusi ¢ BelecTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pazIndyHoOu dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHYECKH 11€J1eCO00Pa3HOT0 MOBEACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEepHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbaTeiBaTh €€ M UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIEHUW NPHUPOABI, O MECTE€ W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKON, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUYEHUH PAIMOHAIBHOTO MPUPOJONOIL30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBbIO M IPUPOJHON

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKMX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, s-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMUYECKON PeaKIuu, CKOPOCTh XUMHUUECKON PEAKIIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKkTOJIOTHYECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUHW U 0O€30MaCHOM
WCIIOJIb30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKK TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;



c(OpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKLUH,
cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PdEeKTy peakiuu, W3MEHEHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEILHO BEIOMPATh OCHOBAHUS M KPUTEPHUU JJIsl KJlacCU(pUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOTO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa, UCHONB3ys  TOHSATHS
(QHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKHE TMOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpymnnaMm Ilepuonmnueckou cucrembr J[. U
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
TUX PEAKIUN; peaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX M
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHPOBAHHOCThL YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMENICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jercTBuil (mpunIiun Jle [llarense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBINUICHHOTO TMOJIYYEHUS CEPHOM KHCIOThI, aMMHAaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOJACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pEeasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPHU SKCIIEPUMEHTAIBHOM HCCIIE0BAaHUN BEUIECTB
U JisI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B TPUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMalU;, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMH: CAMOCTOSITEIbHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEILECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYCHHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA CKOPOCTh XUMHUUECKOW  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertawely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI O€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opynoBanueM, (HOpMyIupoBaTh Iedb HMCCJIENOBAaHUS, TMPEJACTABISATH B
paznu4HOi (opMe pe3yibTaThl IKCIEPUMEHTA, aHAJTU3UPOBATH W OIEHWBATH UX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyI0M M 1abopaTopHbIM O0OpYAOBaHWEM, OOpalleHHWs] C BEMIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XHUMHUYECKUX
OTBITOB, JKOJIOTHYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'0 JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOpMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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33 YLICBOEI 0 https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 12 https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zgea S. BeicokoMoieKyJIsipHbIe COeIHHEHUS
5.1 BrIcOKOMONIEKYAAPHBIE COEAUHEHUS 6 bubmmnorera [TOK
' Yip A https://m.eds00.ru/d69df650
Hroro no pazneny 6
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM uudgpoBbie
Ne n/m P Kourpoabnbsie IIpakruueckue (wicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckas cucTeMa XUMHYECKIX 9 bubmorexa [IOK
' PHOA https://m.edsoo.ru/2dd5724
anemeHToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bubnuoreka [{OK
1.3 X 19 1 3
HMIAECRYE pearian https://m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
CMCTAILTRT 3 3 https://m.edsoo.ru/2dd5724
bubmnoreka IIOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTo/1bl TO3HAHUS B XUMHUHU. XAMHS U 9 bubmuoreka [IOK
’ )KU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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