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MNOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOR o0OpazoBaTenbHON MIPOTPaAMMBI CpeIIHeTO o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepalbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJNOKeHHW «CTparermm pasBUTHS BocnUTaHud B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsbkenue I[IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTriyOJIEHHOTO W3Y4YEHUsI 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcs 10-11  kmaccos.
W3yuenue mpeamera, pealuM3yeMoe B YCIOBUAX JIU(DPEepeHnpOBAHHOTO,
npoduibHOro 00y4YeHMs, MPU3BAHO oOOecneunuTh 00I11e00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYyME, a TAKXKeE IS
MPOJOIKEHUS OO0yUeHHsS B OpraHuU3anusax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme o XWMHM Ha3HAY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOIMOJIAraroIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealnu3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOyd4eHUsI, BOCTUTAHUS ¥ PA3BUTHS O0YyYaIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OmpeNieSiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEILHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0/I0B K (DOPMUPOBAHHUIO COJNIEPKATEILHOW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYarOImMUXCS B
paMKax HWTOTOBOM arTecTtanud B (OpME EIUHOTO TOCYIAapPCTBEHHOTO
DK3aMEHa M0 XWMUH.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTAaHAaBIMBAaET WMHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00s3aTeNbHOEe
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
IIPOrpamMMBl CPEIHETO o0mu1ero oOpa3oBaHMs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJlep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HANPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CPEIHEr0 OOIIero oO0pa3oBaHUS
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Yy4YE€HHsS HANpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro mpodeccuoHaIbHOro
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN Mpoduih
oOy4eHHsl, B TOM YMCJIE C IEPCIIEKTUBOM MOCIEAYIOMIEr0 MOJIYYSHHUSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasosanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu peaMera «XUMUs» Ha YpOBHE YIITyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuuax 0a30BOro M yriayOJaE€HHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeaMeTa. IDTa CHUCTEMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBbEMA 3HAHUM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX UX COEJAMHEHUN Ha OCHOBE PACIIUPEHUSA U YIIIyOJeHUs
IIPENCTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAaMuKH. WM3ydeHume mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHU3MOB €€ oOpazoBanus. M3yueHue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpPOBAHMEM  TpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEccax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTrca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKiMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HayeHHe OyayT UMETh 3JEMEHTHl yueOHOro Marepuana mo odmie xumun. [lpu
U3y4YEeHUU TMpeIMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHM B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBbl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEp)KaHMM IIpeaAMEeTa Uil KIACCOB XHUMHKO-
ounonornueckoro npoduist OOJIBLUINKI yAENbHBIM BeC OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENPHOTO  PACCMOTPEHHUS XMMHUYECKOM  OpraHu3aldd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha YriIyOJIE€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK 1 TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeameTra «XUMHS» Ha YIIIyOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero odiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TpPEACTABICHUWA: O MAaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XMMHH B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPI'UH, B
00ecCleyeHnun paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YENOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAaHHWS XUMUYECKUX pPEakLMil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TPOOJEM COBPEMCHHON XUMHH, JJISI OOBSCHCHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W MPOU3BOACTBEHHOW JEATCIIBHOCTH YEJIOBEKAa, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepabOTKOU
BEIIICCTB;

yrayOJIeHHe  TPEJICTaBICHMA O  HAyYyHbIX  METOJaX  IIO3HaHWMS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEIIHHOCTH M MMOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEJHEro oOmero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIYOJEHHOM ypOBHE OCOOYI0 aKTyallbHOCTb
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTU SIBJICHUU MPUPOJBI,
YBOKEHHUS K TMPOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoOCTe oOydarommxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN NMPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpoBaHUEe yYMEHUW M HABBIKOB Pa3yMHOTO MPHUPOONOIL30BAHMSI,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN AESITESIbHOCTH.

OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero obpazoBaHus, coctarisier 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJIEI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3ALMM AaTOMHBIX OpOHuTaNeH
yraepojia. Mexanu3mbl 00pa3oBaHusl KOBAICHTHOU CBsI3M (OOMEHHBIA M TOHOPHO-
aKLENTOpHbINM). THUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHUS
OpPraHUYeCKUX CoeAUMHEHUU. MOJeKyIsipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCITMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupukaiuu opraHudeckux BemiectB. [lonsTue o
dbynkunonagsHOM rpymnme. ['omonorus. ["'omonoruueckue psiapl. Cucremaruueckas
HOMeHKNaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHocTH W KiaccU(UKaAIUS OpraHudecKux peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HUX MpPEeBpaIllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuaaMH Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENICH MOJIEKYJ
OpTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3alusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmyiia, HOMEHKIATYypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKEHOB, Sp -
rudpuau3anysl aTOMHBIX OpOHWTanel yriepoaa, G- U m-CcBI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKIMM NPUCOCAUHEHUS, 3aMEIIECHUS B O-IO0JOKECHHE
IpU JBOMHOM CBSI3M, MOJUMepU3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepuzamus
CONMPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ["'omonorudyeckuil psij akuHOB, oOias GopMmyia, HOMEHKIaTypa 1
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWMHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIINX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThyecKue YrieBoJIOpolbl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKylIbl Oen3ona. dusmyeckue cBoilCTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpeacraBienne 00 OpPUEHTUPYIOIMIEM JICUCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#l yroyib U IPpOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTel nepepaboTKu HEPTH, UX MPUMEHEHHE B POMBIIINIEHHOCTHU U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJHBIE BOAHOTO MW CIHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUYECKUX BEHIECTBAX, MOJYyYEHHE STHIIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKoMieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasnamMu IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FAJIONE€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepxaniue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W JTaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckne CBOWCTBA  MpeeTbHBIX
OJTHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIAa U METAHOJA
Ha opraHu3M uesioBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEUICHUS, B3aUMOJICHCTBHE C OPraHU4YECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3ME peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CITIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOTO sAnpa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osryueHus U npuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME  CBOICTBAa  aIbJIETUJOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
Crioco0b!I oJTyyeHus: ¥ IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE IPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCOT. M3oMepus n HoMeHkIaTypa. Pu3ndyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYypaBbMHOM KHUCIOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJEUHOBAas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObI OyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eoyHon cpene. OCOOCHHOCTH CBOMCTB JKHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U mnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pu0o3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B npupoje. PoToCHUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe 1 HEBOCCTAaHABIMBAKOIINE AUcaxapuisl. I 'naponus
nucaxapusioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAsl pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyuyeHUue 3(PUpoB emtoao3sl. [lonsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTH PA3JIMYHBIX COIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKIMU Ha albJeruabl (C THUAPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  memau(Il)), peaknus raunepuHa  C
rugpokcuoMm meau(ll), xumuueckue CBONCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaummoneiictue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lady no TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClIOXKHBIE YDUPBD».

A3oTcoaep:xanue OpraHnv4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUIecKue M apoOMAaTHUYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne moiiekyn, oOmias (Gopmyia, n3oMepus, HOMEHKIATypa U (U3HYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMmaruueckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwinHa. OcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudartuueckux amMuHOoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTaenbHble NPEACTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TENTUIHOM CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HUX IPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTcoaepxamue OpTraHUYECKUe COCJIMHECHU S u «Pacnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE MOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALS U MOJTUKOHIEHCAU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJOPOTPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonmumepsl CHEUATBHOTO HAa3HAYCHHUS (Teron, KEBJIap,
AIIEKTPOIPOBOJIAILIME OJIMMEPBI, OMOpa3araeMble OJUMEPHI).

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4dyKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

HaxoxaeHue MOJekyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEOUWHEHUs 1o Macce (00béMy)
IPOJIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMy W/WIU HCXOJHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA Ha OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS], ONPENEJICHUE JOJIM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peannsanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kiacce OCYUIECTBIISETCA YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAay4YHbIX NOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETax
€CTECTBEHHO-HAYYHOTO I[KJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI WU3MEPEHHUS, CKOPOCTb, HEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mosje3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaius XuMrU4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepronnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBa3b NEPUOIUUECKOTO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpyndnaM ¢ TepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYeCKasi CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraH/bl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Vctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIUME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble H  ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
pa3lioKEHHWE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUM U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepmoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJJIaMU M HEMEeTaUlaMU, BOCCTAaHOBUTENbHbIE CBOWMCTBA. ['Wapuabl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, COcOObl MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOPOAbI. BaxkHeunIe KUCI0pOaCOAEpKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajnoreHoB. [IpuMeHenne rajioreHoB U UX COEUHEHNN.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyecknue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBouctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOThI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupojie, CIOCOObl MOIMydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUUYECKHE CBOMCTBA TIPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenHas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CriaBel METAIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHWi  metawioB.  OOmuMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUAPOMETAILTYpPrus, UPOMETAITYPIusl,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmsr [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJeMeHTOoB. Harpuiti u kanuii: monydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX mnoarpynn  (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartbl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). IlepmManranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[MuHk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTamisl W CILIaBbD», B3aHMOJCHCTBHE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COCAMHEHUN,
«Mertaibl MIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedecTna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[pOMBIIIIIEHHBIE
CIIOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPEeNbl U €ro MOCIEICTBUS.
Pounb xumuu B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340pOoBbe uenoBeKa. JlexkapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS TMpenapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuainsl g 31€KTpOHUKU. HaHOTEXHONIOTUN.

Pacuétnble 3anaumn.

Pacuétpl: Maccel BemiecTBa Wiau o0bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIOUIUX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUH, €CIM OJHO M3 BEIIECTB JaHO B BHJE PACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MAaCCOBOM JIOJIM HU MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM  oOOImed u
HEOpraHn4eckorM xuMuu B 11 Kilacce ocylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalius, NepuoguIHOCTh, HAOIIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, O0OBEM, arperaTHOE COCTOSHHME BEIIeCTBa, HACAIbHBIN Ta3,
dbuznYecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIbI, MOJIE3HBIE UCKOIAaeMble, TOILIURBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEJILHOCTHA U CAaMOOIPECICHUIO; HAUTMYUE MOTUBAIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATEJHHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SIBIICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 300pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOoicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIHOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEIICHHWM MPAKTUYECKUX 3aaad
COIIMAJILHOM HAIMPABICEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IndHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanu3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
noTpeOHOCTEM 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEIECOO0PA3HOr0 OTHOLICHHS K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHUA TJI00ATBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JTOCTIDKCHUW XUMHH  JIsI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH WU BaXXHOW pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, JSHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/a U AKOJOTUYECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TOHUMAaHUS CYHUIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JeaTh 000CHOBAaHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3iU4HbIX cdepax mpodhecCHoHaTbHON
NEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune aeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTU C OCTABJICHHBIMU LICISIMH;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJCHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHAJIOTUH), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJHAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuuu;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OPMYIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaTr, (OopMyIUpOBATH
0000IIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBLHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJad, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHGpoOpMalu (HAYy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XHMHUYECKOTO COJEp)KaHHsA, CIpPaBOYHbIE MOCOOHUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCT;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXONUMOW IS BBIMOJHEHUS YYEOHBIX 3a1a4y
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIIONb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C Mpe3eHTAIMed pe3yJbTaTOB IO3HABATEIbHOU ACSTENbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3aluid yueOHOro NpoeKTa, U (PopMyJIUpOBaTH BHIBOIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIIENOBATCIIbCKUX 3aj7ad, BBIOMpaTh HamboJjee
3¢ (deKTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBI II0 XUMUH Ha YITyOJaEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOIero oOpa3oBaHHUs BKJIIOYAIOT CHEIU(HUCCKUC
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHHIO, MHTEPIPETAIMU U TTPEOoOPA30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUM B PA3IMYHBIX yUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUHA TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
W3YyUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMoHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOINE TTOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCJICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJIIPHAST Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKENIET, QYHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpaHCTBEHHas (reoMeTpuueckas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHWYCCKUX SIBICHHM; TPEICTABICHUS
O MEXaHW3Max XWMUYECKHX PEaKIui, TEePMOJUHAMHYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(baKTOJOTHYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, IMOJTYYCHUH W 0OE30MacHOM
WCITOJIb30BAaHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOA, TIepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TIPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKIIUA U PACKPHIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTABJICHHS
AIIEKTPOHHOTO OajaHca »dTUX peakiuil, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAIC)KHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJUIEPHUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U IpYyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BHUJ XHMHUYECKONW CBSI3M B
OpraHUYECKUX COCIMHEHMSX (KOBAJICHTHAas M MWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MUecKue M XUMHUYECKUE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3THMUHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKAJIUCHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJlbJECTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Coipbsi (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICTIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYECHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHMM: TIPOBOJUTH Pacu€Tbl MO0 XHUMHYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIHMM C MUCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHUMHUYECKUX HJIEMEHTOB,
MPOJIYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJy4YeHHE W U3YYEHHUE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHieCTBaMU U JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€Jb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA KUBBIE OpPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHUSI OPraHUYCCKHX BEICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B DPEIICHUH TPOOJIEM SKOJOTUYECKOW, DHEPTeTHUYCCKOW W TMHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 370POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOWTalield, HOH,
MOJIEKYJIa, BaJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIMS, CTEMEeHb JAUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIIUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUYECKON IUCCOLUUALNU, MEPUOTUYECKHI
3akoH J[.1. Menneneesa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE MOHUMAHUS
MNPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTaBICHUs] O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJSIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHMYECKHX 3aKOHOMEPHOCTSIX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAy4YHbIX  MPUHIUMNAX  XUMHYECKOIO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS MCIIOJIb30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHUSX, BUJ XMMHUYECKON CBSI3H (KOBAJIEHTHAS,
VWOHHAs, METaJUInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUMA KPUCTAUIMUECKOW PpEIETKH, OOMEHHBIA WU
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ YMEHHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHHUYECKHE
BELIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliMx BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakluu, U3MEHEHUIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOANYECKOrO 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaThb 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPHUOIOB
[Tepuognueckont  cucrembr .M.  MengeneeBa, UCHONB3Ys  TOHSATHS
«3HEPreTUYECKHE YPOBHU», «IHEPIreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMH: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB, MOATBEPXKIATH
CYILLIECTBOBAHME T€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOILIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUSl PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUIA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OajilaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakuMd  THAPOIW3a;  PEeaKklun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



chOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHHS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpunIun Jle [larense);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPHU SKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUN BEIIECTB
U sl OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITH B3aUMOCBSI3b XMMHMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA MM 00BEMA rasa Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
pEeaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMAIU;, Macchl (00bEMa, KOJMYECTBa BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAaHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIleHHE
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawey u  «Hemeramis»y) ¢
coOJII0IeHHEM TIpaBUII O€30MacHOTr0 OOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueMm, (HOpMyIUpOBaTh II€lb HMCCIENOBAaHUS, TMPEIACTABIATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh U OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIATh MPABUJIA TIOJIH30BAHUS XUMUYECKOM
mocyJIol U 1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3JI0POBbS, OKPYXKAIOLIEH MPUPOIHOU
Cpeabl U JOCTHUXEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISTH IEJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBor HHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yraesoaopoasl
)1 [IpenenbHbie yraeBOgOPOAbl — AJKAHBIL, 5
LUKJIOAJKaHbI
) HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaThiecKkue yriaeBoaopo/abl (apeHbl) 8
54 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4
nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOI0B 4 1
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1
30 KapOonusbHble COeTUHEHUS: allbETU/IbI U 21 |

keToHbl. KapOoHoBbIe KUCIOTHL. ClIOKHBIE




a¢upsl. XKupbl
33 VYrieBojibt 9
Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opraHudecKkue coeIMHeHUus
4.1 ‘ AMuUHBI. AMUHOKHUCTIOTHI. benku 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ BBICOKOMOJIEKYIIAIPHBIE COCITMHEHUS 6
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKkoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 9
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1
' BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeramnsi 31 1 3
2.2 MerTansl 23 1 2
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUST B XUMUAHU. XAMUS U 9
’ KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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