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PabGouas mporpaMma Mo XMMHUM HAa YPOBHE CpEHEro o0IIero oopa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®d3 «O06
oOpazoBanuu B Poccuiickoii deaepaiuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
(benepanbHO 00pa30BaTENBHOM MPOTrpaMMBbl cpeiHero oomiero oopazopanusa(DOII
COQ), mnpencrasieHHbIX B DefepabHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragapapre COO, c¢ yuérom KoHuenuuu mnpenomaBaHusi y4dyeOHOro mnpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  ®Deaepainuu,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crparerun pa3sutus Bocrnuranus B Poccuiickonn @eneparuu Ha nepuon o 2025
rojga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIUNIYOJIEHHOIO HM3y4Y€HHUs 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHus ywammxcsa 10-11 xiaccos.
N3yuenne mnpeaMera, peanuzyemMoe B YCIOBUAX AU EpEHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHMs, MPU3BAHO OOECHEYUTh O0O0IEe00pPa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIIIYCKHMKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaly UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM XU3HU B COLUYME, a TaKKe JJIs
MPOJOJKEHUsT 00y4YeHHUsl B OpraHu3auusx NpodeccHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS ABIISETCS OJHON U3 TPUOPUTETHBIX JUCLMIUINH.

B nporpaMme no XMMHM Ha3HaY€HUE MpeaMeTra «XUMHUA» I0Ty4aeT
NOJPOOHYI0  MHTEPINPETAlMI0 B  COOTBETCTBUM €  OCHOBONOJIAraroUuMMu
nosnoxenusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIENIeH, COJIepKaHusl,
pe3ysibTaToB OOyueHHs M TpeOOBaHMN K YPOBHIO MOJArOTOBKH BBIIMYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOLIME BBIMOJHIEMBIE MPOrpaMMOM IO
XUMHHU QYHKIUU:

e HMH()OPMALMOHHO-METOANYECKAs, pealu3alusd KOTOpOoH obecrneynuBaeT
MOJIyYeHHE NPEICTaBICHUS O UENsIX, COAEp)KaHWHU, OOIIell cTpareruu
oOy4eHHsI, BOCOHUTaHUS U Pa3BUTHUS 00yUaIOLUXCs CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO NMpoQuJs;

e OpraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpas pe1ycMaTpUBaET
OlpeJieieHHe: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS W MOCIIEI0BATEIBHOCTH
U3y4YeHHUs] Y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTepUCTUK; MOAXOJ0B K (DOPMHUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLUEHKH O0pa30oBaTENbHBIX JOCTH)KEHHH OOydYarolMXcs B
paMKax HWTOTOBOM arTecTalud B (OpME €AUHOr0 TOCYJapCTBEHHOTO
AK3aMeHa N0 XUMUHU.

[Iporpamma aJig yriryOJ€HHOTO U3YUEHHS] XUMUHU:

e YCTaHABIMBAaET WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTeIbHOE
Ul W3Y4YeHUs] B paMKax OTAEJbHbIX Hpoduiield, npeaycMaTpuBaeT



pacnpenesneHue W CTPYKTYpUpPOBAaHHME €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienam Kypca;

e JTaET MIPUMEPHOE paclpeieieHne y4eOHOr0 BpeMEHH, PEKOMEHAYEMOTO JIJIs
U3YYEHUS OTJEIbHBIX TEM;

e Ipe/IaraeT NPHUMEPHYIO TOCIEIOBAaTEIBHOCTh H3YYEHUS Yy4eOHOro
Marepuaia ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPHPETALHNIO 1IeJIed U 3a/1ay U3yYeHHUs NpeameTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHUsA, COAEPKATEIbHOM XapaKTEPHUCTHKH
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00Opa3zoBaTeIbHOUN
MPOTPAMMBI CpeaHEero o01ero oOpazoBaHus (JINYHOCTHBIX,
METaIlpeIMETHBIX, NPEIMETHBIX), a TAKXKEe C Y4€TOM OCHOBHBIX BHUJOB
y4eOHO-MI03HaBaTENbHBIX JCHCTBUN  00ydaromierocs IO OCBOCHHIO
coJiep KaHUs IpPeIMETa.

[lo BceM Ha3BaHHBIM NO3ULMUSAM B IpPOrpaMMe HO XMMHH IPEAyCMOTpEeHa
IIPEEMCTBEHHOCTh C OOYYE€HHMEM XUMUHU HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHusl. 3a npejiesiaMy yCTAaHOBICHHOM MPOrPpaMMOii IO XUMUU 00513aTEIbHON
(MHBapHaHTHOW) COCTAaBISIOIIEH COJEepKaHUS Y4YeOHOro mnpenmera «XUMUs»
OCTa€TCsl BO3MOXKHOCTb BRIOOpA €ro BapuaTUBHOW COCTABISIONICH, KOTOpas 10 KHA
ONpEENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO POt 00yyeHusl.

B cootBerctBHM ¢ KoHUentyanbHbIMH mnosokeHusMu PIOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOr0 M YIJyOJEHHOIO YypOBHEH B CHCTEME
mudpepeHIMPOBAaHHOIO O0yYEeHHUsI Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XHUMHSIT Ha YpOBHE YINIyOJEHHOTO U3Y4YEHHMS HAlpaBlIeH Ha pPeaju3aluio
MIPEEMCTBEHHOCTH C MOCJIEAYIOIKUM 3TANOM MOJYYE€HUS XUMUYECKOT0 00pa30BaHMs
B paMKax HW3y4Y€HHUs CHEUUATbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX
JMCLUIUIMH B By3aX M OpraHu3alusaxX CpeHero mpoecCuoHaIbHOro 00pa3oBaHusl.
B aroii cBs3u u3ydenue npeamera « XUMHUs» OPUEHTUPOBAHO IIPEUMYILIECTBEHHO HA
paclIMpeHre M YIUIyOJICHHME TEOPETUYECKOM U MPaKTUYECKOH MOATOTOBKHU
oOy4aromuxcs, BbIOPABIINX ONpENeNEHHbI NPoPuiib 00y4eHHUsi, B TOM YHUCIE C
MEPCHEKTUBOM  IMOCHEAYIOIIETr0 TMOJYYeHUs] XUMHUYECKOTO 00pa3oBaHUs B
opraHuzanusax npodeccuoHanpbHoro ooOpaszoBaHusi. Hapsigy ¢ sTum, B cBete
tpedoBanuii ®I'OC COO k 1IaHupyeMbIM pe3ysibTaTaM OCBOCHHUs (eaepabHON
00pazoBaTeILHOM NPOrpaMMBbI CPEIHETO 00IIero 00pa3oBaHus U3yUeHUE TIPeaAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELIEHUE 3a/1ay BOCIUTAHUS U COLUAIBHOTO
pa3BuTHA OOydawIuxcs, Ha (GOpPMUPOBAHUE y HHUX OOIEHHTEIUICKTYaIbHBIX
YMEHHUH, YMEHHUW paluoHAIM3aluu y4yeOHOro Tpyaa U O00OOLIEHHBIX CIOCOOOB
JEeSATENbHOCTH, UMEIOLIUX MEXIUCIUIUIMHAPHBIN, HaIIPEAMETHBINA XapaKTep.



CocraBasomuMu npeameTa «XHMUs») Ha YPOBHE YIITYOJIEHHOTO H3Yy4YEHUS
ABIIAIOTCS  YIiIyOJI€HHbIE Kypchl — «Opranudeckas xumus» ©u  «OOmas u
HeopraHuyeckas xumus». llpu onpeneneHun moaxoaoB K 0TOOPY M CTPYKTYpHOU
OpraHu3ally COAEpP)KAaHUS STUX KYypCOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuHsATh nojoxenuss ®I'OC COO o paznuunsix 6a30BOro v yriyoi€HHOro ypoBHEH
U3Yy4YEeHUS TIPEeIMETA.

OcHoBY copepxkanusi KypcoB «Opranuueckas xumuss» u «OOmas u
HEOpraHWYecKass XHUMHS» COCTABIISIET COBOKYIMHOCTh HPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyYEHHMs IpeIMeTa. JTa cUcTeMa
3HAHMM TOJy4YaeT ONpeaenEHHOEe TEOPETHUYECKOE JOMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIINK 00BEM (PAaKTOJIOTMUECKOTO MaTepUara.
Tak, Ha yrnyOn€HHOM YpOBHE H3y4deHHUs NOpeaMera oOecreyeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEIMUYEHU 00BEMA 3HAHUHN 0 XUMHUYECKHUX 3JIEMEHTaX U CBOMCTBaxX
UX COEMHEHUI Ha OCHOBE PACUIUPEHUS U YIIIyOJEeHUs IPEACTABICHUA O CTPOCHUH
BELIECTBA, XUMHUYECKON CBA3M U 3aKOHOMEPHOCTSIX HPOTEKaHMUsI pPEaKLuH,
paccMaTpUBAEMBbIX C TOYKU 3PEHUS XMMHYECKOM KUHETHUKU U TEPMOJAMHAMHKH.
N3yyenue nepuogunyeckoro 3akoHa u llepumonnueckoil cHCTEMBl XUMHUYECKUX
AJIIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBSICHAETCA C TOYKUA 3PEHHS
HHEPreTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKHU
3peHusi MEeXaHu3MOB €€ oOpa3oBaHus. M3yueHue THUIOB peakUUil JOIMOJHSIETCS
dbopMHpoBaHMEM MPEACTaBIECHUH 00 BJIEKTPOXMMHUYECKHUX IMpoleccax |
AJIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce oprannyeckoi XUMUM Npu
pPacCMOTPEHUU PEAKIHMOHHON CHOCOOHOCTH COEIMHEHUN yhaensercs o0coboe
BHHMaHHE BOIIpocaM 00 3JIEKTPOHHBIX 3P (deKTax, 0 B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHil.

Oco0oe 3HaueHHne UMEET TO, YTO HA COJIep)KaHUE KyPCOB XUMHH YITyOIEHHOTO
YPOBHS U3yUYEHHUSI JJIsI KJIACCOB ONpeAesi€HHOro mpoduiis (TJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHUM K OOmied cucteMe MNpeAMETHBIX 3HaHUM)
OKa3bIBAIOT BIIMSHUE CMEXHbIE NpeaMeTbl. Tak, Hampumep, B COJEpKaHUHU
IpeaMeTa Uil KJIacCOB XUMMHUKO-(hU3ndeckoro npoduius 0omiblioe 3HaYeHUEe OyayT
MMETh 3JIEMEHTHI Y4eOHOro Marepuaia rno oouieit xumuu. Ilpu nzyuenun npeamera
B JIAaHHOM CJIy4yae akUeHT OyAeT cAelaH Ha OOIIHOCTh METOJI0OB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHM B XMMHUH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAS. TEOPHSI
(MonexynsipHasi TeOpUsl B PU3UKE), 3aKOHBI COXPAHEHHSI MACChl M YJHEPTUU, 3aKOHbI
TEPMOJIMHAMHUKH, 3JIEKTPOJIN3a, IPEJICTABICHUS O CTPOSHUU BEUIECTB U APYTOE.

B TO e BpemMs B cCOIEpKaHMM NpeAMeTa I KJIAacCOB XHMHKO-
Oouonornyeckoro npoduiis OonbIIUKA yAENbHbIA BeCc OyleT MMETh OpraHuyecKas
xumusi. B 3ToM cityyae npenocTaBisieTcsi BO3MOXKHOCTD JUIsl 0ojiee 00CTOATETbHOTO



pPacCMOTpPEHUsI XUMHUYECKOW OpraHU3aluy KIETKU KaK OMOJOTHYECKON CHCTEMBI, B
COCTaB KOTOpPOM BXOZAT, K IPUMEpYy, TaKH€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUNUAbL, OEJIKU, YIJIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus o
COCTaBE U CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX KJIaCCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM IJii M3YYEHMs] CYIIHOCTH IpPOLIECCOB (POTOCHMHTE3a, ABIXAHMS,
MALEBAPEHMUS.

B numane ¢GopmupoBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOCHHSI
oOLIEHAayYHbIX METOJOB TO3HAHHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUST HAYUHBIX
3HAaHMM M3y4eHHE mpeaMera «XUMHUS» Ha YIriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMM NPEIMETaMM, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble mOpeaMeTbl», «MaremaTuka u
uH(popmaTrka» 1 «Pycckuil sI3bIK U TUTEpATYpa».

[Ipu n3yyenun yueOHoOro npeamera «XumMus» Ha yriyOJ€HHOM YpOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOI'O U cpeaHero oduiero oopazoBanus (Ha 0a30BOM ypOBHE),
3a/layedl MepBOCTENEHHON 3HAYMMOCTU sBIsieTCd (POPMHUPOBAHHWE OCHOB HAyKU
XHUMHH KaK 00JJaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKOU eI TeIbHOCTH
YeJI0BeKa U OJJHOr0 U3 KOMIIOHEHTOB MUPOBOU KYyJIBTYphI. Pellienue 3Tou 3a1aun Ha
yrayOJa€éHHOM YpOBHE M3YYEHMs MpeAMeTa MpEeArnojaraeT peaju3aluio TaKuX
LieJICH, KaK:

e (opmMupoBaHHEe NpPEICTABICHUWA: O MaTepUaJIbHOM E€JUHCTBE MHMpAa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUM IIPUPOJbI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyled poiu B oOecrneyeHuu
YCTOWYMBOIO  pa3BUTUS  YEJOBEYECTBA: B  pEHIEHUMH  MpolJeM
HKOJIOTMYECKOM, IHEPreTHYeCKOl U MUILEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEJIULMHBI, CO3JaHNHA HOBBIX MaTEPUAJIOB, HOBbIX UCTOYHUKOB YHEPTHH, B
00ecreyeHnn palroHAIBHOTO MPUPOJAONOIb30BaHMs, B (HOPMUPOBAHUH
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEIOBEKA, a TAKKE 3KOJIOTMYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U MPUPOIHON cpene;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIMMUX B OCHOBE XUMHUYECKOU
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: PyHIAMEHTAIBHBIX
MOHATHUM, 3aKOHOB W TEOPUM XUMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUN, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00LuX
Hay4HBIX IPUHLINNAX XUMHYECKOTO IPOU3BOJCTBA;

e (hopMHupOBaHUE y oOyyJarouxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM i1 OOBICHEHHS
KIIFOYEBBIX M€ U MpOOJeM COBPEMEHHOW XUMUH, A1 OOBSICHEHUS W



MMPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IMPUPOLY;
rPaMOTHOT'O PEIIeHHs MPOoOJeM, CBI3aHHBIX ¢ XUMHUEH, MMPOTHO3UPOBAHHS,
aHaJIW3a U OICHKH C IO3MIIUHM YKOJOTrHYSCKOM 0€30IacHOCTH MOCJIEICTBUMN
OBITOBOM W MPOU3BOJICTBEHHOW JEATENLHOCTU 4YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yTI1yOJIeHUE MPECTABICHUI 0 HAYYHBIX METO[aX TO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOPETeHUsI YMEHUN OpPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XMMHUYECKUX SBJICHHH, HMMEIIIMX MECTO B IIPUPOJE, B
MPAKTUYECKOU NEATEIIBHOCTU U TTIOBCEHEBHOMW KU3HU.

B mmane peanmmzanmuy mepBOOYEPEHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIUI 1EJOCTHOW CHUCTEMBI CpeHEro o0IIero oOpa3oBaHUs MPU U3YYCHUU
npeaMera «XuMUsS» Ha  yriayOJd€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTb
MPHUOOPETAIOT TaKUe LEJIN U 3a1a4H, KaK:

BOCIIUTAHUE YOEXKAEHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOMBI,
YBOXEHHMSI K TMpolleccy TBOpUecTBA B OOJACTU TEOPETHUUECKUX U
MPUKIIAJIHBIX HUCCJIEAOBAaHUM B XUMUHU, (POPMHPOBAHME MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHUIO UM T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIMTAHMI0O  HAa  OCHOBE  YCBOCHHS
00111eueTOBEYECKUX IECHHOCTEMH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHOoCTeM 00yyarImuxcs, (OpPMUPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOLIECHUSI K CcaMOOOpa30BaHUIO M HENPEPHIBHOMY OOpPa30BAaHUIO KaK
YCJIOBUIO YCHENTHOW MPpodheCCHOHAIBHONU U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMupoBaHUE YMEHHUN M HaBBIKOB Pa3yMHOTO MPHUPOJOINOJIH30BAHUS,
Pa3BUTHE IKOJIOTMYECKON KYJIbTYPhI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUYECKON AESITEIbHOCTH.

OO6mIee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JJIS M3YYCHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpeiHero obiero oopazoBanusi, coctasisier 204 yacon: B 10 kinacce — 102
yaca (3 yaca B Heento), B 11 kimacce — 102 gaca (3 yaca B HeJlleno).



COIEPXAHUE OBYUEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMHUH.

[IpenmeT u 3HaYEHHE OPraHUYECKON XUMUH, TPEICTABIEHNE O MHOI000pa3un
OPraHUYECKUX COCTUHCHUM.

DJEKTpOHHOE CTPOCHHE AaToMa YIJepoJa: OCHOBHOE M BO30YXKIAEHHOE
COCTOsIHUS. BaJleHTHBIE BO3MOXHOCTM aToMa yriaepona. XUMHUYECKas CBA3b B
OpraHUYECKUX COEAMHEHUSX. TUIBI THOpUIN3AMK aTOMHBIX OpOUTAJIEN yriaepoa.
Mexanu3sMbl  00pa3oBaHUs KOBAJEHTHOM CBsI3M (OOMEHHBIH UM JIOHOPHO-
aKLUEeNnTOpHbIN). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3M.
OnunapHas, n1BOMHAsE U TpoiHasi cBsi3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKyJax
oprannueckux BemiecTB. [loHaTue o cBOOOAHOM paaukane, Hykiaeobuie u
anexTpoduIe.

Teopuss crpoeHuss opranndeckux coeaunHeHnii A.M. byrtnepoa wu
COBPEMEHHBIE IIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYECKUX COeQUHEHUH. MoeKyaspHble U CTPYKTYpHbIE  (OPMYIIBIL.
CtpykTypHble (OpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpallEHHas,
ckenetHas. M3omepus. Bunabl H30Mepuu: CTPyKTypHas, NPOCTPaHCTBEHHAS.
OnekTpoHHbIe 3(()EKTHI B MOJIEKYIaX OPTaHUYECKUX COCAMHEHUM (MHAYKTUBHBINA U
ME30MEpHBII 3P PEKTHI).

[IpencraBienne o KilacCU(pUKALUA OpraHWYeckux BemiecTB. lloHatne o
¢yHkunoHanbHOU rpymnme. I'omonorus. I'omonornueckue psaapl. CucreMarnyeckast
HOMeHKaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHalibHbIE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTy U KiIaccupuKalus OpraHuuecKux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEIJIBHBIE PEAKLIMHA B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIBHBIE METOAbl HW3y4YEHMs BEUIECTB M HX NPEBPALlCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTepruajaMu Ha UX OCHOBE,
OMBITHI [0 MPEBPALIEHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUM (IJIaBJICHUE,
OoOyIJIMBaHUE U TOPEHHUE), KOHCTPYHMPOBAHHE MOJENEH MOJEKYJ OpPraHUuYeCKHUX
BEILIECTB.

YrieBoaopoasnl.

Ankasbl. 'oMosioruueckuil paj ajakaHoB, oouas ¢Gopmysia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN AlKaHOB, SP°-
ruOpuau3anys aToOMHbIX opOuTaneil yriepoaa, o-cBsizb. Du3MUecKUe CBOMCTBa
AJIKaHOB.



XVMHAYECKHE CBOMCTBA QJIKAHOB: PEAKIMH 3aMENICHUS, W30MEpU3alNU,
JNETUIPUPOBAHMS, LIMKIIA3ALNK, IUPOIN3a, KPEKUHra, ropenud. [Ipeacrasienue o
MEXaHU3ME PEAKLIUN pAAUKAIBHOTO 3aMEIICHHUS.

Haxoxnenue B npupojie. CriocoObl MOTyYEHUs] U TPUMEHEHUE AJIKAaHOB.

Huxnoankanel. O6mas ¢popmyna, HOMeHKIaTypa u uzoMmepus. OCoOOEHHOCTH
CTPOCHHMS U1 XUMUYECKUX CBOMCTB MabIX (IIUKIIOMPONAH, IUKIO0yTaH) U OOBIYHBIX
(UMKIIOTIEHTaH, IUKJIOTEeKCaH) UKII0ankaHoB. CocoObl MOMy4YeHUs! U IPUMEHEHUE
HUKJIOATKAHOB.

Ankensl. ['oMonoruueckuii psiji aakeHoB, oOmias Gopmyrna, HOMEHKIATYpa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-THOpHAM3aLUs
aTOMHBIX opOuTanei yriaepona, 6- U m-CBsi3U. CTPyKTypHasi U Te€oMeTpuuecKas
(uuc-tpanc-) uzomepus. Ouznueckue cBOCTBA alKeHOB. XUMUYECKHE CBOMCTBA:
peaKuuy NPUCOEAWHEHUSA, 3aMEUICHHS B O-IOJOXEHHE NpPU JBOWHOM CBS3H,
noauMepu3zanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaKuu
Ha JIBOMHYIO CBsI3h. CIOCOOKI MOMyYEHUS! U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Kiaccudukanus ankaaueHoOB (CONPsKEHHBIE, U30IMPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOT'O CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonmnmepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U PUMEHEHUE alIKaJUEeHOB.

Ankunsl. ['oMonorudeckuii psij alkuHOB, oOmas popMyina, HOMEHKIaTypa U
n30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
rudpuan3alus aTOMHBIX opOutanei yriepoja. dusznueckue CBOMCTBA AJIKHUHOB.
XUMUYECKHE CBOMCTBA: pEAKIMU MPUCOETUHEHHUS], NTUMEPU3ALINN U TPUMEPU3ALIUU,
okuciieHus1. KHCIOTHBIE CBOMCTBA aTKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiiu Ha TPOUHYIO CBsI3b. CIIOCOOBI MONYYEHUS U MPUMEHEHUE
AJKWHOB.

ApomaTuueckue yrieBoJopoibl (apeHsl). ['omonmoruueckuil psiji apeHOB,
oOmast popmysa, HOMEHKIIATYpa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKyNbl OeH3ona. DU3HMYECKHe CBOMCTBA apeHOB. XUMUUYECKHUE
CBOICTBa OEH30J1a M €r0 rOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JbHOM KOJIbLIE U
YIJIEBOJOPOJIHOM paJIMKalie, PEaKUUUd MPUCOCIUHEHUS, OKUCICHHE TOMOJOTOB
Ooenzona. IlpeacraBneHue o0 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPHUMEPE AJIKWIbHBIX PpPaJUKAIOB, KapOOKCUILHOMH,
TUAPOKCWIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonumepuszanus ctupona. CrnocoObl MOTydYeHUs U
MIPUMEHEHHUE apOMATUYECKHUX YIIIEBOJOPOIOB.

[Tpuponnsiii ra3. IlonytHeie HedTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHnbiit yroiib 1 npoaykThl ero nepepadotku. CrocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTHUUYECKUU), PUGOPMUHT, MHUPOIU3.
[IponykThl nepepaboTku HEPTH, KX TPUMEHEHHUE B IPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU YTIIEBOOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJOrEeHIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakuun
3aMelIeHrs TajoreHa Ha THAPOKCOTPYIIY, HUTPOrpynmny, IUAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOI€HAIKAHOB C MAarHUEM WU IUHKOM.
[Tonstue 0 METAJUIOOPraHNYECKUX COCIUHEHUAX. Hcnonp3oBanue
rajJjioOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHMKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
u3yueHue (U3NYECKUX CBOWMCTB YIJIEBOJIOPOJOB (PAaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuil  yriieBoJAOpPOJOB Pa3IMYHBIX KJIacCOB (0OecuBeuMBaHWE OPOMHOW WIH
MOJHOW BOJBI, pacTBOpa MepMaHTraHaTa Kalids, B3aUMOJICHCTBUE alleTUJICHA C
aMMUayHbIM pacTBopoM okcuja cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriiepojia v BOAOPOa B OPraHMYECKUX BEIIECTBAX, OJyYECHUE ITHUIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomiieHUE c koyekiusimMu «Hedts» u «Yromby, ¢ oOpasnamu
IlacTMacc, KaydyykoB M PE3UHbI, MOJEIMPOBAHHE MOJEKYJ YIJIE€BOAOPOAOB U
rajioOreHNPOU3BOIHBIX YTIEBOIOPOIOB.

Kucaopoaconepskaniue opranndeckue coelMHeHMs.

[Ipenenpubie ogHOaTOMHBIE cnupThl. CTpoeHHE MoJieKyl (Ha mOpuMepe
MeTaHoJla W JTaHoyia). ['omonoruueckuit psn, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa U  Kkiaccuukanusa. Dusnueckue CBOICTBA  MPEAEIIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopojHbIE CBSI3M MEXIAYy MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKUUM 3aMEIIeHUs, JAeTHApaTaivy, OKUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU U  HEOPraHWYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakiusi Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE dTaHOa U METaHOJa
Ha opranu3M uenoBeka. CrnocoObl MOJIy4YeHUsT M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTU (PUBUUYECKUX U
XUMHYECKUX CBOUCTB.

MHOroatoMHble CHUPTHI — ATUICHIJIUKOJb W ThulEepuH. Dusznueckue U
XUMUYECKUE CBOMCTBA: PEAKIIUU 3aMEICHUs], B3AUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPraHUYECKUMH KUCIOTaMU, KAUeCTBEHHAs! PEaKIUsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpeacraBneHne 0 MEXaHU3ME peaKIuil HyKJIeopUIbLHOTO 3aMelieHus. JleiicTBue Ha
opraHusMm uyenoBeka. CriocoObl MOTYyUYEeHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIBI U
O0eH3oapHOTO snpa. dusznueckue cpoiicTBa (PpeHosa. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (enona. KauecTBeHHble peakuuu Ha QeHosn. TokcuyHOCTH (heHoa.
Cnoco6s1 nosryueHus U npuMenenue ¢penona. Genondopmanbiaeruatas cMoa.

KapOoHumnbHble cOeTMHEHNS — albACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Trpynmbl. ['OMONOrHYecKue psibl allbJIETUI0B U KETOHOB, O0IIas
dbopmyna, uzoMepus W HoMmeHkiarypa. dusnmyeckue CBOWCTBA albACTHAOB U
KETOHOB. XUMUYECKUE CBOMCTBA AJIbIETUI0B U KETOHOB: PEAKIIUU TPUCOCTUHEHHUS.
OkucieHue anbJeru0B, KAYECTBEHHbIE peakuuu Ha anpaeruabl. CrnocoObl
MOJYYEHUSI U IPUMEHEHUE AJIbIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMmeHkatypa. @usznueckue CBOMCTBa
OJIHOOCHOBHBIX MPENIENbHBIX KAapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakiusi 3TepudUKaIUU, PEaKIUh C Y4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3pupax. MHoroo0Opa3ue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENEIbHBIX W apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MNaJbMUTHUHOBAs, OJICMHOBAs, JUHO/E8A4,
JUHONeH08as KUcAoThl. CriocoObl MOYUYEHUs U TIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['oMonoruueckuit psig, oOmas Qopmyna, uzoMepus M
HOMEHKJaTypa. Pu3nyecKue M XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCION M
IEJIOYHOU CPEJIE.

Kupsl. Ctpoenue, puznueckrue U XUMHUUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJIOM | 1menouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIIUX OCTaTKU
HEMPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mpb1T4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mias xapakrepucTtuka yrieBojoB. Knaccudukanus yrieBoioB (MOHO-, 1H-
u nonucaxapujibl). MoHOcaxapuabl: TIIOKO3a, (pyKTO3a, rajgakrosa, pudo3a,
ne3okcupudo3a. Ousznueckrue CBOMCTBA U HAXOXJEHHE B mpupoje. GoToCUHTES.
XUMHUYECKHE CBOMCTBA IIIIOKO3bl: PEAKIUH C YYACTUEM CIIMPTOBBIX U albJIETUIHOU
Ipynn, CIUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpumeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEICIATEIbHOCTH Opranusma. [[ucaxapuasl: caxapos3a, MajabTo3a U
nakTo3a. BocctaHaBnuBaromme U1 HEBOCCTAHABIMBAIOIINE AUcaxapuasl. [ 'naponus
nucaxapunoB. Haxoxnaenue B npupojie u npuMmeHenue. [lonrcaxapuapl: kpaxman,
MJIMKOTeH W 1eiunoiio3a. CTpoeHHe MakpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HeJUTr0NI03bl.  PU3MYECKHE CBOMCTBA KpaxMalia M UEJUTI0J03bl. XHUMUYECKHE
CBOWCTBAa Kpaxmalia: TMAPOJIN3, KAaUECTBEHHAs pPEakius C HOJOM. XHUMHUYECKHUE
CBOMCTBA WEJUTIOJIO3bI: TUAPOJIN3, MoydyeHue 3GUpoB 1eioiosbl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCINEPUMEHTAIBHBIE METOJbl M3YYEHHSI BEIIECTB W HUX NPEBPALLICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICMCTBUE ITAHOJA C HATPUEM,
OKHMCJICHHE ATUJIOBOTO CIIUPTA B aJbJIETU]I HA PACKAIEHHOW MEIHOM MPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CHHUPTA JUXPOMATOM Kayus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU Ha albJEeTUlIbl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius ruepuHa ¢ THIPOKCUIOM
meau(Il), xumMuueckre CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBUE
pacTBopa IoKo3sl ¢ ruapokcuaom meau(ll), B3aumosieiicTBue kpaxmaia ¢ HOJ0M,
pelieHrne DJKCIEepUMEHTANIbHBIX 3amad 1o TtemaM «CoupTel U (PEeHOJBI,
«Kap6onoBsie KucinoThl. CI0KHBIE 3DUPBI».

A3o0Tcoaep:Kaliue OpraHMyecKue coeJuHeHus.

AMUHBI — OpraHUYeCcKHE MPOU3BOJIHbIE aMMHuaka. Kiaccudukanys aMUHOB:
anudaTUyecKue U apoMaTUYECKWe;, TMEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekyi, obmas dopmyia, U30MepHusi, HOMEHKIATypa U (puznueckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTHUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30TUCTOW KHCIIOTOM.
Conu aJIKnnaMMOHUS.

AHWIVH — IPEACTaBUTENb aMHUHOB ApOMAaTHUYECKOTO psifa. CTpoeHHEe aHWIINHA.
B3aumHOe BiMsiHUE Tpynm aToMOB B MoJieKyle aHuiuHa. (OcoOeHHOCTU
XUMUYECKUX CBOMCTB aHwivHa. KauecTBeHHBbIE peakiuu Ha aHwiInH. CrocoObl
MOJIy4YeHUs M TpUMEeHeHue anudarhueckux aMuHoB. llomydeHue anwivHa U3
HUTpOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepusi. OTAEIbHBIE TPEACTABUTENN Ol
AMHHOKHCJIOT:  TJIMLUH, ajaHuH. @OU3MYecKue CBOWCTBA aMHUHOKHUCIIOT.
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX
COCIMHEHUMN, peakius MOJUKOHJEHCAINY, O0Opa3oBaHUE NENTUIHON CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U THAPOJIU3 NENTH/IOB.

benkn kak mnpupoaHele nonuMepsl. l[lepBuuHas, BTOpUYHAS M TpPETUYHAA
CTpYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OENKOB: THUIAPOJIM3, JEHATypalus,
KAueCTBEHHbIE PEAKIIMU Ha OCJIKU.

OKCINEPUMEHTAIBHBIE METOJBl M3YYCHHUS BEIIECTB M MUX MPEBPALLCHUM:
pacTtBopeHue O€NKOB B BOJIe, JEHATypalus OEJKOB NpPU HArpeBaHUU, ILIBETHHIC
peakiuu Ha O€JKH, peIIeHHEe HKCHEPUMEHTAJbHbIX 3ajJa4 10 TeMaMm
«A30TCcoIepKaIINE OPTraHUYECKUE COETUHEHUSI» U «PacriozHaBaHue OpraHnYeCcKuX
COCAUHECHUN.

BbicokomoJieKkyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHATUS XHUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALAN, CPEAHSS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIUS.

[lonumepubie Mmartepuansl. I[lmacTmacchl (HOMUATUIICH, TOJUIPOIUIICH,
MOJIMBUHUIXJIOPU,  MOJIUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noJudTUIIeHTepedTaIaT). Y THIK3aIus 1 epepadoTKa MIacTHKA.

DnacToMephl: HaTypaibHbII KayuyK, CUHTETUYECKHE Kay4yyKd
(OyTaaueHOBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoOH U JIaBCaH).

[Tonumepsl CIIELIMATBHOTO Ha3HAYCHUS (Tedon, KEBJIap,
AIEKTPONPOBOJIAIINE MOJUMEPHI, OMOpa3iaracMble MOJIUMEPHI).

OKCIEepUMEHTAJIbHBIE METOJbl H3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yyKOB, pEIICHUE OHKCIEpUMEHTAIbHbIX 3adau 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3anaun.

Haxoxnenue wmoliekyaapHOd (OpMyNbl OPraHUYECKOr0 COEIMHEHUS II0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTAaB, HAX0XKICHUE MOJIEKYJISIPHON
(hopMyJIbI OPraHNYECKOro COeAMHEHUS 10 Macce (00bEMY) MPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BelllecTBa (Macce, 00BbEMY) MPOAYKTOB PEAKIMU W/WIM HCXOIHBIX
BEILIECTB, YCTAHOBIICHHE CTPYKTYpPHOU (OpMYJbl OPraHMYECKOro BeIeCTBa Ha
OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB MOJYYEHHUS, ONpEeICHUE J0IU
BBIXO0/1a MMPOAYKTA PEAKIIMU OT TEOPETUUYECKU BO3ZMOKHOTO.

Mexrpe1MeTHBIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUEHUU OPTraHUYECKON XMMHH B
10 kmacce OCyIIECTBISIETCS 4Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, NPUHIATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHTHS: SBJICHUE, HAYYHBIN (aKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukanus, HaOIIOJICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIENb, MOJICIIMPOBAHHUE.

®dusnka: Marepus, aroM, DJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, Tel0, O0BEM, arperaTHoe COCTOSHUE
BeIlleCTBa, (DU3WUYECKUE BEJIMYMHBI, C€IUHUIBI U3MEPEHUS, CKOPOCTb, SHEPTus,
Macca.

buonorus: xieTka, opraHu3M, 3KocucTeMa, Owocdepa, MeTadOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN W reTepoTpodHBIA TUM NUTaHUSA, OpOKEHUE,
dboTocuHTEe3, JAbIXaHWE, OCJIKW, YTIEBOJbl, >KUPbI, HYKICMHOBBIE KHUCJIOTHI,
(epMEHTBHI.



['eorpadus: mose3nbie UCKOMaeMble, TOTLIUBO.
TexHonorusi: NUIIEBBIE MNPOAYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUSA,
MOIOIIUE CPEICTBA, MATEPUATIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTrnueckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMudeckuil snemeHnt. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. ATomHbIe opOuTanu. Kinaccudukanus XuMru4ecKux 3J€MEHTOB (s-, p-,
d-, f-amementsi). PacmpenesneHue 3JIEKTPOHOB 1O AaTOMHBIM  OpPOUTAISIM.
DNeKTpOHHbIE KOHPUTYpallK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(MUTypalluu HOHOB.
DIIEKTPOOTPULATEIIHLHOCTb.

[Tepuonnueckuit 3akoH u Ilepuognueckas cucreMa XUMHUYECKUX JIEMEHTOB
J.U. MenpneneeBa. CBsA3b NEPUOAUYECKOTO 3aKoHAa U llepmogmyeckoil cUCTEMBI
XUMHYECKHX JJEMEHTOB C COBPEMEHHOM TEOpPHUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIIOKHBIX BEUIECTB 10 TPYIIIAM U IEpUoJaM. 3HAYEHHUE IEPUONYECKOTO
3akoHa JI.1. Menaeneena.

XuMHYecKass CBA3b. BuIBl XUMHMYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajmdyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJECHTHOM CBsI3U: OOMEHHBIN U
JOHOPHO-AKLIENTOPHBINA. DHEPrus U JiuHa cBs3u. [[0IapHOCTh, HANPABIECHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3U. KparHeie cBsi3u. BogoponHas CBS3b.
MexMOJIEKYIIAPHBIE B3AUMOJIENCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOKHOCTM aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IpUMEpE COCAMHEHUMN
3JIEMEHTOB BTOPOI'O MIEPHOA).

[IpencraBneHne 0 KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MONEKYISPHOTO M HEMOJIEKYJSIPHOTO  CTPOC€HUA.  THIIBI
KPUCTAJUTUYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[TonsaTne o mucnepcHbix cucreMax. Mctuaabie pactBOphl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B pacTBOpPE, MOJISIpHAsl KOHIEHTpauus. HacelleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHucTamioruaparst.

Knaccudukanys u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. TpUBHAIbHBIC
HAa3BAaHUS OTIEJIbHBIX MPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanysa XUMUYECKUX pEeakiuii B HEOPraHUYECKOW U OpraHUYeCKOU
XUMHM. 3aKOH COXPaHEHHSI MAacChl BEUIECTB; 3aKOH COXPAaHCHUS W IPEBPAIICHUS
SHEPrUU MPH XUMUUYECKUX peakuusax. TermoBble 3Q(EKThl XUMUUIECKUX PEaKITUM.
TepMOXUMHYECKUE YPAaBHEHUS.

CkopocTh XUMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3lInyHbIX (haKTOPOB.
['omoreHHbIe U reTreporeHHbie peakuuu. Katanus u katanm3aTopsl.

OO0patumbie 1 HEOOpaTUMbIE PEaKIMh. XUMHUUYEeCKOoe paBHOBecue. KoHcTaHTa
XUMHUYECKOr0 paBHOBeCHs. MDAKTOPHI, BIUSAIONIME HA MOJIOKECHHE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHUEHTPALIMU BEIIECTB, YYACTBYIOIHUX B
peakuuu. [Ipunmun Jle [larense.

OnektponuTuyeckas aucconuanusa. CuibHbie U cla0ble 3JIEKTPOIUTHL.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAas, HEWTpalibHAasi,
menovyHas. Bomgopoaueiii mokazatens (pH) pactBopa. I'maponus coneit. Peakumm
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurenb W BOCCTAaHOBUTENb. I[Iponecchl OKHCIEHHWS W BOCCTAHOBIICHUS.
Baxueiimmne OKHCIUTENIM W BOCCTAaHOBHTEIW. MeETOJ S3JIEKTPOHHOIro OajaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACIIAaBOB BELIECTB.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLCHUN:
pa3oKEeHUE MEPOKCHAA BOAOPOAAa B MNPUCYTCTBUM KaTaIM3aTOpa, MOIEIHU
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEAKIIMA HOHHOTO 0OMEHA, OIpe/elieHre
Cpeabl PacTBOPOB C IMOMOIIBIO MHIAMKATOPOB, HM3YUYEHHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOM pEaklMu ¢ TMOJO0XKEHUE XUMUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMusl.

[Tonoxenue HemeTamioB B [lepuognyeckor CUCTEME XUMUYECKUX JJIIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHMS MX aTOMOB. DU3HWUYECKHE CBOWMCTBA
HEMETaJJI0B. AJIJTOTPONHS HEMETAJUIOB (Ha MpUMEpPE KUCI0poia, cephl, hochopa u
yTIepoa).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHME CBOMCTBA: PEAKIUU C
METaJlJIaMy ¥ HEMEeTalllaMHi, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ 'uapuasl. ToriuBHbIE
3JIEMEHTHI.

lNanorensl. Haxoxaenue B mpupoje, clocoObl MOMydeHHs, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOmOpOAbl. BaxkHelIne KUCIOpOACOAEpKAILINE
coeIMHEHUs rajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYECHUS
rajoreHoB. [I[puymMeHeHne rajJoreHoB U UX COCAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble U NPOMBIIUIEHHBIE CIHOCOOBI TMOTYYEHHUS
KUCI0poa. PU3NYECKUE U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOAAa U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxnenwe B mpupojie, CHOCOObI TOJYy4YeHUS, (PU3HUECKUE U
xumuyeckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepsi(IV), oxcun
cepoi(VI). Cepauctas u cepHas KUCIOTHI M UX cotu. OCOOEHHOCTH CBOMCTB CEPHOU
KUCIIOTHL. [IpuMeHenue cepol U €€ COeTMHEHU .

A3zoT. HaxoxaeHue B TMpupojie, CHOCOObI TMOJY4YEHUS, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHABI a30Ta. A30TUCTAsl U a30THAas
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMenenue azora
U €ro COeIMHEHHUI. A30THbIE y10OpEHUSI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MONy4YeHUs, (PU3HUECKUE U
xumudeckre cBoicTtBa. Dochuasl u dochun. Oxcuanl ¢ocdopa, ¢ochopHas
kuciaora u e€ comu. Ilpumenenue ¢ochopa u ero coeaunenuit. dochopHbIe
yaoOpeHus.

Yrnepon, HaxoXIeHWE B OpUposie. AJUIOTPOINHBIE  MOIU(UKAIIMH.
dusznueckue W XUMUYECKHME CBOMCTBAa TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yriepopa(IV), yronabHas kuciora u eé€
CoJIM. AKTHBHPOBAaHHBIM yroyb, ajncopOuus. DymnepeHsl, rpadeH, yriepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 0OPa30BAHHBIX YTJIEPOJIOM, U €ro
COCIMHCHUM.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl MONy4YeHUs, (PU3NUECKUE U
xumuyeckue cpoiictBa. Oxcun kpemHus(1V), xkpemMHUeBasi KUCIOTa, CUIUKATHI.
[Ipumenenue kpeMHus u ero coenuHeHuil. CTekso, ero nojiy4yeHue, BUJIbl CTEKIIA.

[Tonoxenne meramnoB B [lepuoamyueckon CUCTEME XHUMUYECKHUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0UYeK aTOMOB MeTamioB. OOmue
¢uznyeckre cBoiicTBa MeTauioB. [IpuMeHeHuMe MeTaioB B OBITY M TEXHHUKE.
CruiaBbl METaJIOB.

DNEeKTPOXUMUYECKUN psifi HampsikeHuid MeTtaiwioB. OOmme  crnocoObl

MOJTyYCHUSI METaJIJIOB: TUAPOMETAILTYPIrUs, MUPOMETALTYPrus,
anexktpometamtyprusi. [lonstue o koppos3uu metamwioB. CrnocoObl 3alIUThl OT
KOPpPO3UH.

O6mas xapakrepuctuka metauioB [A-rpymnmer [lepuoandeckoit cucTeMbl
XUMUYECKUX d7eMeHToB. HaTpuii u kanuii: nonydenue, GU3n4eCKre 1 XUMUUECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka metawioB IIA-rpynmnel [lepuoandeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii u Kajablui: mnoiydyeHue, ¢GU3MYECKUEe U
XUMHUYECKUE CBOMCTBA, NPUMEHEHUE MPOCTHIX BEIIECTB U HUX COCIUHCHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPaHEHHUS.

ANOMUHUN: TTONy4YeHue, PU3ndeckue 1 XMMUYECKUE CBOMCTBA, MPUMEHEHHE
MPOCTOr0 BEIIECTBA U €ro coeauHeHud. Am¢OoTepHbIE CBOWCTBA OKCHAA U
TUJIPOKCUIA AJTFOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.



OO6miass  xapakTepucThka MeTauioB moOouHbix mnoarpynmn  (b-rpymm)
[Tepuonuueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA XpOoMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpoMaTtsl ¥ AuUXpOMATHI, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHUEe Xpoma.

Ou3nyeckue W XHUMUYECKHE CBOMCTBA MapraHla H €ro COCIMHEHUM.
Baxuneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapraunua(VII). Ilepmanranat kaiusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckne 1 XUMHUYECKHE CBOMCTBA Kejie3a M ero coeamHeHnii. OKCHIBI,
ruapokcuabl u conu xeneza(ll) u sxxeneza(Ill). [Tonyuenue u npuMeHeHue xene3a u
€ro CIUJIABOB.

Pu3nYeCcKnue U XMMAYECKHE CBOMCTBA MeIH U €€ coequHeHui. [lonydyenue u
MIPUMEHEHHUE MEJIU U €€ COCINHEHUM.

[uuk: nomydyeHue, (PU3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA ¥ TUJIPOKCUAA LIMHKA, TUAPOKCOKOMIUIEKCHI [IUHKA. [Ipumenenue
IIUHKA U €r0 COCIUHCHUH.

OKCINEPUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLICHUN:
u3yueHue oO0paslloB HEMETAIJIOB, ropeHue cepul, docdopa, xeneza, MarHus B
KUCJIOpOJIe, HU3YUYCHHE KOJUIEKIMU «MeTamnpl W CIUIaBbD), B3aUMOJICHUCTBUE
IIEJOYHBIX U IIEJI0YHO3EMEJIbHBIX METAIJIOB C BOJION (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA U XKeJe3a C PACTBOPAMHU KHUCIOT U
1IEJI04YeH, KAYECTBEHHBIE PEAKIIMY Ha HEOPTraHUYECKUE AaHMOHBI, KATHOH BOJOPOAA
W KAaTHOHBl METAJUIOB, B3aWUMOJECHCTBUE THAPOKCHUIOB ATIOMUHUS WU IWHKA C
pacTBOpamMu KHCJIOT U IIEJIIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO0 TeMaM
«l"anorenn», «Cepa u €€ coeauHEHUs», «A30T U (pochop U UX COCAUHEHUS,
«MeTauibl TJIaBHBIX MOATPYII», «MeTamibl MOOOYHBIX TOATPYII.

XuUMHUA U KM3Hb.

Ponp xumMun B o0ecrieueH yCTOMYMBOTO pa3BUTHS uenoBeuecTBa. [lonstue
0 HAyYHBIX METOJAaX MO3HAHUS U METOANOJIOTHH HAYYHOTO uccieqoBanus. Hayuneie
MPUHIUIIBl OPTaHU3alUA XUMHUYECKOTO MPOU3BOJICTBA. [IpoMbliieHHbIE CrTOCOOBI
MOJIyYeHHUs BaXXHEUINMX BEIIECTB (HA MpUMEpE MPOM3BOJCTBA aMMHUAaKa, CEPHOMU
KHUCJIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYUYEHHSI METAJLUIOB U CILJIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeacTeus. Poib Xxumuu B
o0ecrie4eHun YHEPreTUUECKON O0€30MacHOCTH.

Xumuss u 310poBbe 4yenmoBeka. JlekapcTtBeHHble cpenacrtBa.  [IpaBuna
HCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Posib XUMuu B pa3BUTUHN MEIUIIUHBI.

XuMusi TUIIM: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIe J00aBku. Poib xumMuu B
o0OecrieyeHuu NMUIIEBON 0€30MacHOCTH.



Kocmernueckue u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBuia
0€30I1aCHOr0 UCIIOIb30BaHUS MPETAPATOB OBITOBOM XMMUU B TOBCEIHEBHOM KU3HU.

XuMusi B CTPOUTENCTBE: BAXKHEUIIINE CTPOUTENIbHbIE MaTepuaibl (LIEMEHT,
OeToH).

XuMus B CEIbCKOM X035icTBe. OpraHndyeckre 1 MUHEpaIbHbIE yI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIHOHHBIE MaTepHajbl, KPAaCKH, CTEKJIO, KEpamuKa.
Marepuainsl 11 3JeKTpOHUKU. HaHOTEXHOIOTHM.

Pacuérnrbie 3anaun.

Pacuértel: Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wik 00bEMY OTHOTO U3 YUACTBYIOIIHNX B PEAKIIUU BEILIECTB, MACCHI
(00BEMa, KoTMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchbl (00bEMa, KOJIUYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIIU OHO
M3 BELIECTB [JaHO B BHUJE pacTBOpa C OIPEHEIEHHOM MacCOBOM JOJIEU
PacTBOPEHHOIO BELECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHILICHTPALIMU BEILIECTBA B
pacTBOpe, A0JIU BBIXO1a MPOJYKTa PEAKIIUHA OT TEOPETHUYECKU BO3ZMOKHOTO.

Mexrpe1MeTHBIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBs3€d MpU  HM3ydeHHH  oOOled
HEOpraHU4eCcKorM Xxumuu B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSITHUHI, TPUHATHIX B OTIEIbHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: SBJICHUE, HAYYHBIN (aKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallU3, CUHTE3, KJIacCU(PUKAIUS, MEPUOIUIHOCTh, HAOIIOJEHUE,
M3MEpPEHUE, SKCIEPUMEHT, MOJIEIb, MOJICJIMPOBAHUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMUDP, ATOM, IEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, pAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHD, BELIECTBO,
Teno, O0BEM, arperaTHOe COCTOSIHUE BEIECTBA, HWJCalbHBIM Tra3, (pU3UYECKUe
BEJIMYMHBI, €AUHUIBI U3BMEPEHHUS], CKOPOCTb, IHEPTUs, MACCA.

buonorus: kinerka, opranu3M, 3Kkocructema, onocdepa, Mmetadboanu3M, MakKpo- U
MHUKPOSJIEMEHTbI, O€JIKH, *KUPBI, YTIEBOJbI, HYKIEUHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHonorus: XUMU4YecKass MPOMBIIUIEHHOCTh, METAJUIYPTUS, CTPOUTEIIbHBIE
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIIIEHHOCTD,
(dbapmarieBTHYECKAS MIPOMBILIJIEHHOCTD, MIPOU3BOACTBO KOCMETHYECKHX
MPENnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHUATIOB, SJICKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XMUMHNHU
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATbBI

B COOTBETCTBUM C CHCTEMHO-IESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHs» Ha YPOBHE CPEIHErO
oO1iero o0pa3oBaHUsl BBIACICHBI CIEAYIOIIME COCTABIISIIOIINE: OCO3HAHUE
OoOy4YarolmuUMHUCs POCCUMCKON Tpa)KJaHCKOM HJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEIEICHUIO; HAIMYUE MOTUBAIINU K
O0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM M HOPMaMU TIOBEACHUS, HalU4yue
MPaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhl; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUSI mpeameTa «XUMHUS» OTPaAXKalT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOW M MPAKTUYECKOW JI€SITEIHLHOCTU
oOyyJaroluxcs B Mpolecce peain3alnuu 00pa3oBaTeIbHON JIESITEIbHOCTH.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUSI MmpeameTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEIbHOW M MPAKTUYECKOU JIESITEIHLHOCTU
oOydJarolmuxcs B MpoIEcce peanu3anur o0pa3oBaTEIbHON JEATEIBHOCTH, B TOM
4uCJie B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITETLHOCTH MPHU CO3AaHUU YUEOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJHEHUN XUMUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATH MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ Pa3IMYHbIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHMS:

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY M HAyYHOMY HaCJEIUIO
OTCYECTBCHHON XHMMH;

YBOXEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUWIOKEHHUS] XUMHHM, OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CTh pPe3yJbTar
JUIMTENbHBIX ~ HAaOMIOJICHUHM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJTYUYE€HUHU U MOCTEAYIONEM aHATTN3E
MH(pOpMAILINK O MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMHU SBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBLIX HOPM U C YU4ETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popmMupoBaHNS KYJbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEW 3I0poBOro U ©Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHUSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBUJl 0OE€30MacHOro oOpallleHHs C BELIeCTBAMU B OBITY,
MOBCETHEBHOM KU3HH, B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHMSI 1EHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIIHUIX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (yMOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCTIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEAOBATEIhCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUX  BHJAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEIICHUH MPAaKTUYECKUX 3ajad
COIMAIBbHOM HAMPaBIEHHOCTHU (B paMKax CBOEIr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUI0 Mpodeccuid pa3IuyHOro pojaa, B TOM
YyCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXKEHHUSI K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHAMBUIYAIBHOM TpaeKTOpUH
oOpa3zoBaHus, Oyayiiell mpodeccur M peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpedHoCTEN 00111eCTBA;

6) 3K0JI0rn4eCcKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOLICHUSI K TPUPOJE KaK HCTOUYHUKY
CyILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOITHON U COLMATILHOM CpEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATBHOTO MPUPOJOTOIb30BaAHNS;

AKTUBHOTO HENPUATUA JICUCTBUM, NPUHOCAIIUX BPEH OKpYKaIOUIEH
MPUPOJIHON cpejlie, YMEHHUSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE SKOJOTHYECKUE
MOCJIEACTBUS NMPEINPUHUMAEMBIX IEUCTBUNA U MPEIOTBpAIIATh UX;



HAIMYUS PA3BUTOrO IKOJOTMUYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIlbITa NESTEIIbHOCTH JKOJIOTUYECKOU HAIPaBJIECHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM M COLIMAJIbHOU
MpaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HIEOJIOTUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'O NTO3HAHMSA:

MHUPOBO33pPEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 0OIIIECTBEHHOMN MPAKTUKU;

MOHUMaHMs crneluUKH XMMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOJBI U UYeJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOeXXIEHHOCTH B  0OCOOOM 3HAYMMOCTHM XUMHUHU JUISI  COBPEMEHHOM
UMBWIN3ALUN: B €€ TYMAHUCTUYECKON HAIPABJIIEHHOCTH U BaKHOU POJIA B CO3JaHUU
HOBOM 0a3pl MaTepualbHOW KYJIbTYpbl, B pELUICHUM TIJIOOATBHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHs UYEJIIOBEUECTBA — CHIPbEBOW, DHEPIETUUECKOU, MUILEBOU U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00E€CIEYCHUHU YCIOBUMU
YCHEUTHOTO TPY/1a U SKOJOTUUECKU KOM(POPTHOM KU3HU KAXKOTO WieHa 0OIIECTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: IIOHUMAaHUsA CYIIHOCTH METOHOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HAHUS ISl aHalM3a U OOBSCHEHHS SIBIICHUM OKpPYXaIOIIEero Mupa u
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHUS JieiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 TTOJTYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHbBIX CUTYalUX;

MHTEpECa K NO3HAHUIO, UCCIIEIOBATENBCKOM IESITEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa30BaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pazWyHbIX chepax mpodhecCHoHaTbHOM
JESITEIIbHOCTHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe Pe3ybTaThl OCBOEHHUS MPOTPAMMBI 110 XUMHUHM HAa YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBbIE 1L dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbIE MOHSITHUS, OTpakarolue
LEJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U chnenuduKy METOJIOB IO3HAHUS,



UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPrus, SIBICHUE,

MpoIIeCC, CUCTeMa, Hay4YHbIM (haKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,

TEeOopusi, UCCIeJ0BaHue, HAOII0IeHUE, U3BMEPEHHE, YKCIIEPUMEHT U IPYTHE);
YHUBEpCaJIbHbIe yueOHbIE NeWCTBUS (MO3HABAaTEbHbIE, KOMMYHHKATUBHEIE,

pEryJsTUBHBIE), o0ecrnieunBaroIINe dbopmupoBaHue (G yHKIIMOHATBHOU
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIIMU 00yYaromnXxcs;
CIOCOOHOCTD oOyyJaromuxcs UCIIOIb30BATh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAJIbHbIC y4eOHbIC
JEUCTBUS B ITIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIle Pe3yabTaTbl OTPAXKAKOT OBJIAAECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETryJATUBHBIMU
JEUCTBUSMU.

ITo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITETbHO  (OpMyNnMpOBaTH W aKTyallU3UpPOBaTh  MOpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh eI JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTECPUH HX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEAMU;

WCTIOJIb30BaTh MPU OCBOCHUU 3HAHWW MOPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM W YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJisl OOBSICHEHHS OTJEIbHbBIX (DAKTOB U
SIBIICHUU;

BBIOMpPATh OCHOBAaHWUS M KPUTEPUU IS KIacCHU(UKAIIMK BEIIECTB M
XUMUYECKNAX PEAKIINN;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE pacCyXJeHHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B paccMaTpUBaEMbIX
SABJICHUSX, (POPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUUA CHUMBOJIWYECKUE
(3HAKOBBIC) MOJICIH, TTPEOOPA30OBBIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUUYECKUU
3HaK (CMMBOJI) AJIEMEHTa, XuMu4eckas (hopMylia, ypaBHEHHE XUMUYECKOW pEaKIuu
— MpPU PEIICHUH y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3ajad, MPUMEHSThH
Ha3BAHHBIE MOJICJIbHBIE MPEJICTABICHHUS JIJIs1 BBISIBICHUS XapaKTEPHBIX NMPU3HAKOB
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE 1€iCTBUSL:

BJIAJIECTh OCHOBAMHU METOJIOB HAYYHOIO IO3HAHUS BEIIECTB U XUMHYECKHX
peaxKuuu;

(dbopmynHpoBaTh IEH U 3a1a4M UCCIEI0BAHUS, UCTIOIB30BaTh MMOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA



MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHMSI THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENIBHOTO IUTAHUPOBAHUSL W MPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJI0M
poLecca, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3yibTar, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJILTATOB MCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIEIAHHOMN padoTe;

npuoOpeTarh ONBIT YYEHUUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMUYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ nuHpopMmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAaX UWHPOpMauuu (HAy4HO-
NonyJsipHasl JUTEpaTypa XUMHUYECKOTO COJIEP)KaHUs, CIPaBOYHBIE MOCOOUS,
pecypebl MHTEpHETa), aHAIM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUUYECKHU OLICHUBATH eé JOCTOBEPHOCTD U
HEMPOTUBOPEUYUBOCTH;

dbopmynHpoBaTh 3aMpPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3ajay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMbIT HCMHOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MpPEICTABICHUS
uHopMmanuu (cxemsl, rpaduku, AUArpaMMbl, TAOIUIIbI, PUCYHKHU U APYTHUE);

MCIIOIb30BaTh HAYUHBIN SI3BIK B KAUECTBE CPE/ICTBA MPU PAOOTE C XUMUUYECKOM
uHpopMalMelt: NpUMEHATh MEXIpeaAMeTHbIe ((PU3UYECKHEe W MaTEeMaTHYECKHUE)
3HaKU U CUMBOJIBI, (POpMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TIAJJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme )]CﬁCTBHﬂ:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYK/1a€MOM TEMBI B XOJI€ JJUajIora U/min
JMCKYCCHH, BBICKA3bIBaTh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEIJIOAKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTALMEN pe3ylbTaTOB I103HABATENIBHOM NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIbHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHYECKOr0 3KCHEPUMEHTA, MPaKTUYECKONH padOThl MO MCCIEAOBAHUIO CBOMICTB
M3y4YaeMbIX BELIECTB, peaju3aluu y4eOHOTro MpOoeKTa, U (OPMYIHPOBATH BBHIBObBI



Mo pe3ysbTaTaM MPOBEACHHBIX WCCIACAOBAHUMA IyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerHﬂTHBHbIe YHUBEPCAJIBbHLIC yqeﬁﬂme I[eﬁCTBHﬁ:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATENIBHYIO
NeSATENbHOCTh, OmNpenensis €€ Lead M 3aJauyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATH MpeajiaraéMblid  alrOpuUTM JACHUCTBUM MpuU
BBINIOJJHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumbOoJee
3¢ (}exTuBHBIN crnoco0 HX pemeHuss ¢ y4ETOM TOJYyYEHHsS HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKLHUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE CaMOaHaIu3a |
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMUHU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CPEIHETO 00111er0 00pa30BaHuUs BKIIOUYAIOT ClieHU(PUIECKUE IS
y4e0HOTO TpeaMeTa « XUMHUS» HaydHbIC 3HAHUS, YMEHUS M CIIOCOOBI JEHCTBUN TI0
OCBOCHHUIO, HHTEPIIPETAIIMM M MPEOOPA30BAHMIO 3HAHHMM, BUABI JEATCIBHOCTH I10
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMCHCHHWIO 3HAHWH B Pa3IMYHBIX YYCOHBIX
CUTYaIusX, a TAKXKE B PEaTbHBIX KU3HCHHBIX CUTYAIlUSAX, CBI3aHHBIX ¢ XuMuen. B
mporpaMMe M0 XHMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
H3YUYCHUS.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»)
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O MECT€ M 3HAYEHHWU OPTraHUYEeCKOU
XHMUH B CHCTEME E€CTECTBEHHBIX HayK M €€ pOJu B OOECHEYCHUH YCTOMYHMBOTO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUIECKON U
MUIIEeBON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX HUCTOYHUKOB SHEPruH, B o0ecrnieueHnu palMOHAIBHOTO
MPUPOJIOTIONB30BaHUS, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOMIEH KYIbTYPHI
YeIIOBEKa, a TAK)KE IKOJIOTUIECKH 0OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U IIPUPOJHOM CpeJe;

BJIAQJICHWE  CHCTEMOM  XHMHYECKMX  3HAHHUH, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS — XUMHUUECKHH 3JIEMEHT, aTOM, PO U IEKTPOHHAS
o0ojouka aroma, S-, p-, d-aToMHBIE OpOWTaIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, THOpuAM3alus AaTOMHBIX OpOuTaneil, HWOH, MOJIEKyJa,
BaJICHTHOCTb, JEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMHUECKasl CBS3b,



MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, (PyHKIIMOHAJIbHAS
rpynna, pajadkalg, CTPYKTypHble (opmyibl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), HM30MEpUs CTPYKTypHass M MpPOCTPAaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, TI'OMOJOTMYECKHA psAJl, TOMOJOTH, YIJIEBOAOPOJBbI,
KUCJIOPOJ- U a30TCOJAEPIKAILUE OPraHUYECKUE COCAUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3axkon J[. VM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3aKk0OH COXpaHEHUSI MACCHI BELIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs] SHEPIMM NP XUMUYECKHX pEaKUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XMMHUH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIUE B OCHOBE
ITIOHUMAaHMS IPUYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX SBJICHUI; TPEICTABICHUS O
MEXaHW3Max XUMHUYECKHUX pEaKuud, TEPMOAWHAMHYECKHX M KHHETHYECKHX
3aKOHOMEPHOCTAX X ITPOTEKAHMSI, O B3aUMHOM BIIMSIHUM ATOMOB U I'PYIIIT aTOMOB B
MOJIeKyJlaX (MHIYKTUBHBIA M Me30MepHbI 3ddekrtsl, opuentantsl | u Il pona);
(pakTONOrMYEeCKUE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUM M 0O€30IacHOM
MCIIOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKUX BEUIECTB B OBITY M MPaKTUYECKOH
JEeSATENbHOCTU YEJOBEKa, OOLIMX HAYYHBIX MPUHIUIAX XMMHUYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEpepaboTKU HEDTH);

c(OpPMHPOBAHHOCTh YMEHUII: BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHMH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, MCIOJb30BAaTh COOTBETCTBYIOLIUE INOHATHS NPH
OIMCAHUU COCTABA, CTPOCHHUS U CBOWCTB OPTaHUYECKUX COCITMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHM:

HCIIOb30BaTh XUMHUYECKYI0 CUMBOJIMKY I COCTABJIEHUS MOJIEKYISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALEHHBIX H CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJIATHh YPABHEHMSI XHUMHUYECKHX PEAKIMN M PACKPBIBATh MX CYLIHOCTBH:
OKHCJIMTEIBbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEICTBOM  COCTaBIICHUS
AJEKTPOHHOTO OajaHca »JTUX pEakiuil, peakiuil HOHHOrO OOMeHa MyTEM
COCTaBJIEHUS UX IOJHBIX U COKPAILEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB IS MIUIFOCTPALUN
UX XUMUYECKOIO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHUM: yCTaHABIMBATh MPUHAJIEKHOCTh H3YyUYEHHBIX
OPraHWYECKUX BEHIECTB II0 HMX COCTABY U CTPOEHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb UM Ha3BaHUA IO CUCTEMaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BaHUS MJIs1 OTIAEIbHBIX
MPEICTaBUTENEH OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJIYyOJ, INIHMIEPUH,
ATWICHIJIMKONb, (EHOJ, (opManbAerujl, aueTaabAerujl, aleToH, MypaBbHHAas
KHCJIOTa, YKCYCHAsl KHACIIOTa, CTEAPUHOBAs, OJIEUHOBAsS, MAJIBMUTUHOBASI KUCJIOTHI,
INIMLMH, aJlaHuH, MajbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);



c(hOpMUPOBAHHOCTL yMEHUSI OMNPENENATh BUJ XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCAUHEHUSX (KOBaJIGCHTHasT W HWOHHAs CBA3b, OG- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiecTB A. M. bytiepoBa 1711 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
M XUMUYECKHE CBOMCTBA TUMHUYHBIX TMPEJCTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, IIMKJIOAIIKAHOB, aJIKCHOB, aJIKaIUEHOB, aJIKUHOB,
apoOMaTHUYECKUX YTJIEBOJIOPOJIOB, CIHMPTOB, AaJIbJIETU]IOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX U CJOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUNW M AMUHOB,
AMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JHM- M  [OJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYHD  CBSI3b  MEXKAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIHUl C MCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHHS TMOATBEPXKIAaThb Ha KOHKPETHBIX MpUMEpPAX
XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COCIUHEHUM OT
KPaTHOCTU U TUIMA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
ChIpbst (HepTh, MPUPOAHBIH T'a3, yroJb), CIIOCOOBI €ro nepepadoTKU U MPAKTUIECKOE
MIPUMEHEHHE TIPOJIYKTOB NMepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAaYYHBIX
METOJlaX MO3HaHUsl — HAOJIIOJACHUU, U3MEPEHUHU, MOJICIIMPOBAHUM, SKCIIEPUMEHTE
(peaJibHOM U MBICIICHHOM ) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATH OCHOBHBIE OIEpPALIUA MBICIUTEIbHOM
NeSTeNbHOCTA — aHalM3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHHME, CHUCTEMaTH3alluIo,
BBISIBIICHUE TPUUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJIs1 U3YUYEHUsI CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEJAMETOB s
0oJiee OCO3HAaHHOTO TMOHUMAHHUS CYIIHOCTH MAaTepUaJbHOrO0 €AWHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUSA MO OPTraHUYECKON XUMHH ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHU M : IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyIaM
U YpaBHEHUSIM XUMHUYECKUX PEaKIUil ¢ UCHOIb30BaHUEM (U3UYECKUX BEIUYUH
(macca, o0ObEM Tra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHHIO XUMHUYECKOH (QopMyIibl
BEILIECTBA MO MU3BECTHBIM MAaCCOBBIM JOJIIM XUMUUYECKUX SJIEMEHTOB, MPOJAYKTaM
CropaHusi, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;



c(hOopMUPOBAHHOCTh YMEHHM: TPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  SKOJOTMYEeCKOM  O€30MacHOCTH  MOCHEACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA, CBA3aHHOM C IepepabOoTKOi BEIIECTB,
MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JIJI1 MPUHSATUS TPAMOTHBIX pelieHud mpodiaemM
B CUTYyallUsX, CBA3aHHBIX C XUMUEW;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENBHO MIAHUPOBATh U TMPOBOJUTH
XUMUYECKUI DSKCIEPUMEHT (MOJy4YeHHE M HW3YyYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBECHHBIC pPEAKIMU YIIIEBOAOPOJOB pA3JIUYHBIX KIACCOB U
KUCJIOPOJCOJECPKAIINX OPraHUYECKUX BEUIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 MO pACMO3HABAHUIO OPTraHMYECKUX BELIECTB) C COOJIIOJACHUEM IMPaBUII
O0e3zomacHOro oOpamieHusi ¢ BEHleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBAHHUEM,
dbopmynupoBaTh 1€Jb HCCIEIOBAaHUS, TMPEJACTABISITh B pa3iMdyHOu (opme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHHI:

co0JII01aTh MpaBUiIa SKOJIOTHYECKH 11eIeCO00Pa3HOro MOBEJICHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOErO 3J0POBbs, OKPYKaroIIEH
MIPUPOTHOMN Cpelibl U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACWCTBUS HA MKUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIca nokaszarens [1/1K;

aHAJM3UPOBATH II€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIEJICHAPABICHHBIA MOUCK
XUMUYECKOU MH(GOpPMALIMK B PA3JIMUHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KPpUTHIECKU
aHaJTM3UPOBATH XUMUYECKYIO HHPOPMAIIKIO, IepepadaThiBaTh €€ U UCIIOJIH30BATh B
COOTBETCTBUHU C MOCTABJICHHON yueOHOM 3a1aueil.

11 KUIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOIas u HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUM MOPUPOJBI, O MECTE U 3HAYCHUH
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJIi B 00ECIEYEHUU YCTONYMBOTO
pa3BUTHA, B PEHICHUU MNPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MAaTepHalOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUECHHH PAlMOHAIBLHOTO MPUPOJOIOIL30BaHUs, B
dbopMUpPOBaHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTypbl 4YelIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBbIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOITOJIAraroIIMe NOHATHS — XUMUYECKUM 3JIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
JJEKTpOHHAs o000jJ04YKa aToma, S-, p-, d-aTOMHBIE OpOWTaIW, OCHOBHOE W



BO30OYXJAEHHOE COCTOSIHUSI aTOMa, TUOpPUAM3ALMS aTOMHBIX OpOUTalield, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYecKasi CBsi3b (KOBaJIeHTHasi, MOHHAs, MeTaJUIM4YecKasi, BOJOPOJHAs),
KPUCTAUIMYECKAsT PEWIETKA, XUMHUYECKas pPEaKUus, PacTBOpP, IJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAS JUCCOLMAIUA, CTENEHb JIUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIIOBOM 3 dekT
XUMHUYECKOW PEAKIUH, CKOPOCTh XUMHUYECKOW PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHs ANEKTPOJIUTHUYECKON TUCCOLUAINM, TEPUOINYECCKUN
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAIIECHUS SHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBA
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUU S3bIK
XUMHUM, MUPOBO33PEHUECKUE 3HAHMUS, JIE)KAIIUE B OCHOBE TIOHUMAaHUS IPUYHUHHOCTH
Y CUCTEMHOCTH XMMHUUYECKHUX SBJICHUI; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUH
BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HAJMOJEKYJISPHOM YPOBHSIX;
MPEJCTABICHUS. O MEXaHM3MaX XUMHUYECKHX PEAKUHM, TEPMOJUHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX NPOTEKAHUSA, O XMMHUUYECKOM PaBHOBECHH,
pacTBOpax W JUCIEPCHBIX CHCTEMax; (PaKTOJIOTUYECKUE CBEJEHUS O CBOMCTBaX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCTOJb30BaHUU BaKHEUIIINX HEOPTaHUUYECKUX
BEIIECTB B OBITY W MPAKTUUECKON JAESATEILHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIMIIAX XUMUYECKOTO TPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISIBISATh XapaKTepHbIC NMPU3HAKU TMOHSATHUA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCMOJIb30BATH COOTBETCTBYIOIIUE IMOHITUA HPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIB30BaTh XUMUYECKYH0 CHUMBOJIUKY ISt
cocTaBieHus (OpMyn BEIIECTB M  ypaBHEHUM XUMUUYECKUX  PEaKIUH,
cucremarnueckyro HomeHkaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBbHBIX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BAJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCAMHEHHUSIX, BUJ XUMHUYECKON CBsI3U (KOBaJEHTHAas,
WOHHAsA, METa/InuecKas, BOJOPOJHAs), THUI KPUCTAIIMYECKOM PpemETKU
KOHKPETHOT'O BELIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSACHSITH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT
BHUJIa XMMHMYECKOW CBS3M W THUIA KPUCTAJUIMYECKOW PEMIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUN: KJIACCU(UIIMPOBATH: HEOPraHUYECKUE BEIIECTBA
M0 UX COCTaBYy, XUMUUYECKHUE PEAKIIMU MO PA3TUUYHBIM NMPU3HAKAM (YHUCIIY U COCTaBY
pearupymromnmx BeIIeCTB, TEIUIOBOMY 3(PGhEeKTy peakiuu, U3MEHEHHUIO CTeNeHEeH
OKHCJICHUS JJIEMEHTOB, OOpaTUMOCTH, YYacCTUIO KaTajau3zaropa H Jpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUA M KPUTEPUU JUIs  KIacCU(pUKAIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU;



c(OpPMHPOBAHHOCTh YMEHHUS PACKPbIBATh CMBICI MEPUOIUYECKOT0 3aKoHa /.
W. MeHnaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c()OPMHUPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JEKTPOHHOE CTPOECHHE
aTOMOB ¥ HOHOB XMMHUYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOIOB
[lepuonnueckonn  cucremsr  J[.A. Menpaeneena, WCTIOJIB3Ysl  TOHSTHUS
«3HEPreTHYECKUE YPOBHU», «IHEPreTHUECKUE MOJYPOBHH», «S-, P-, d-aTOMHBbIE
opOuTaNIN», «OCHOBHOE M BO30YXIEHHOE HSHEPreTUYECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKUX AJIEMEHTOB M HX
coequHeHuM Mno mnepuomaM u rpynnam Ilepmommueckon cucremsr /. M.
MenpeneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHHUS UX
ANEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIUE
XUMHUYECKHE  CBOMCTBA  BELIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEPXKAATh
CYILLIECTBOBAHUE I'€HETHUYECKOW CBSI3M MEXKJIY HEOPraHMYECKUMHU BELIECTBAMHU C
IIOMOILBIO YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh yYMEHUS  PACKPBIBaTh CYIIHOCTb: OKHCIHTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEICTBOM COCTABJICHMS AJIEKTPOHHOIO OajlaHca
ATUX peakIui; peaklril MOHHOTO0 OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAaIlCHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUudl  TUAPOIU3a;  peakuui
KOMILJIEKCO00pa30BaHusl (Ha MpUMeEpPE T’HIPOKCOKOMILIEKCOB LIMHKA U aTFOMUHUA);

c()OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKLUM C y4ETOM HMX DHEPreTUUYECKUX XapPaKTEPUCTHUK, XapakTep
U3MEHEHUs CKOPOCTM XHMHUYECKON peakuuud B 3aBUCUMOCTH OT pPa3IM4HBIX
(aKTOpoOB, a TAK)KE XapakTep CMEUIEHUS] XUMUYECKOTO PaBHOBECHS T0J] BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMUYECKHE PpPEaAKIUH,
JIe)Kall¥e B OCHOBE IPOMBILIJICHHOIO IIOJIYyYE€HUs CEPHOW KHUCIJIOTHI, aMMUAaKa,
oOlue HayyHble MNPUHLHUIBI XUMHYECKUX MPOU3BOJICTB; LEIECOOOPA3HOCTD
IPUMEHEHUS! HEOPTraHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pE€HUs COOTHOLLIEHUS PUCK-TI0Ib3a;

c()OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHMM O METOAAaX HAYYHOTrO
MO3HAHUS SIBICHUM NpUpOJbl — HaOMIOJEHUE, W3MEPEHHE, MOJIEIUPOBAHUE,
AKCIIEPUMEHT (peasIbHbI U MBICIEHHBIN), UCIIONb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHATH 3TU 3HAHUS IIPU DKCIIEPUMEHTAIIbLHOM UCCIIEIOBAHUN BEILIECTB
U i OOBSACHEHHS XUMHYECKUX SIBJIICHHMH, HUMEIOIIUX MECTO B MPUPOJE,
MIPAKTUYECKON NEATEIIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HY;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKHUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ OCO3HAHHOIO IOHUMAaHUS MATEPUATIBLHOTO €IMHCTBA MUPA;



c()OPMHPOBAHHOCTb YMEHUS TMPOBOAMTH PACUETBl: C MCIOJIb30BAaHUEM
MOHATUN «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHLEHTPALIUS;
Macchl BeUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
WM 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKLMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYEHUs BOJOPOJHOIO MOKa3aTes pacTBOPOB KHUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMK; Macchl (00bEMa, KOJWYECTBAa BEIIECTBA)
MPOJYKTa PEAKIUH, €CIM OJHO M3 HCXOJHBIX BEIIECTB JAHO B BHUJE pacTBOpa C
OnpeieIEHHON MacCOBOM J0Jel pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE
(MMeeT mpuMecH); AOJU BbIXOAa MPOAYKTA pEeaKIMH; 00BEMHBIX OTHOLIEHUH I'a30B;

c(OPMHPOBAHHOCTh YMEHHII: CaMOCTOSITENIBHO IUIAHUPOBATH M MPOBOAMTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakiuid  HOHHOTO  OOMEHa,
MOJTBEPKACHUE KAaUECTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEILECTB, ONpPEIEICHUE
Cpellbl PpPacTBOPOB BEIIECTB C IOMOIIBIO HMHAMKATOPOB, HW3YYEHHUE BIUSHHUS
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOW  pEeaKlMH, pElICHHE
OKCIEPUMEHTANBHBIX 3a7ad mo Temam «Mertamey u  «Hemeramne») ¢
coOJ0IeHneM MpaBuil 0€301acHOro oOpalleHHsl C BEUIECTBaMU U Ja0OpaTOPHBIM
o0opyaoBaHUEM, (OPMYIUPOBATH L€ UCCIAEIOBAHUS, MPEICTABIATH B Pa3IMYHON
dbopme  pe3ynbTaThl  SKCHEPUMEHTA, AHAJIM3UPOBATh W  OLEHHUBATh  HX
JOCTOBEPHOCTb;

c(OpMHPOBAHHOCTh YMEHMI: COOJIIOATh MpaBuia MOJb30BaHUSI XUMHUYECKOMI
nocynod u jaabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHHsl C BElIeCTBAMH B
COOTBETCTBHHM C HMHCTPYKIMSIMH IO BBITIOJHEHHUIO JTAOOPATOPHBIX XMUMHUYECKHUX
OIBITOB, JKOJIOTMYECKH LEIECO00pa3HOro NOBEACHUS B OBITY U TPYIOBOH
JESATENBHOCTU B LEJSIX COXPAHEHUS! CBOETO 370pPOBBS, OKpYXaroleld NpUpOJTHOU
cCpelbl M JIOCTHXKEHHMsSI €€ YCTOWYMBOIO pa3BUTHs, OCO3HAaBATh OMNACHOCTh
TOKCHYECKOTO JCHCTBHUS Ha KMBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMAas cMmblici nmoka3zarens [1JIK;
c(OpPMHPOBAHHOCTh YMEHHII: OCYIIECTBIIATH 1I€JICHANPABIECHHBIN MOUCK
XUMHAYECKON MH(OPMALINK B Pa3IMYHBIX UCTOYHUKAX (HayyHas M y4eOHO-HayqIHas
JUTEepaTypa, CpeacTBa MaccoBO HHpopManuu, UHTEpHET U Ipyrue), KpUTHIECKU
aHAIM3UPOBATh XUMUYECKYIO HHPOpMaLIKIO, TepepadaTsiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C MOCTABJIEHHON yueOHOU 3a7aueid
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