MNOSCHUTEJIBHAS 3AIINCKA

[IporpammMa 10 XWMHM Ha YypOBHE CpEIHETO0 00mero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE:

- MenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 ob6pazoBaHUH
B Poccuiickoit ®denepamuny;

- TpeboBaHMI K pe3yJbTaTaM OCBOCHUS denepaibHOol 00pa3oBaTeILHOM
nporpaMmbl  cpeaHero obmero oo6pazoBanus (POII  COQ), npencraBieHHBIX
B denepambHOM rocymaapcTBEeHHOM oOpa3oBarenbHOM cranaapte COO;

- ¢ yuéroM KoHuenmuu  mpemnojaBaHusi — yd4eOHOro  mpeamera
«Xumus» B oOpa3zoBaTelbHBIX opraHuzamnusix Poccuiickoit  ®enepanuu,
peaTu3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE MPOTrPaAMMBI;

- OCHOBHBIX  TMOJOXEHHH  «CTpareruu  pa3BUTUS BOCIUTAHUS B

Poccuiickoit ®enepanuu Ha nepuon g0 2025 roma» (Pacmopsixenue
[TpaBurensctBa PD ot 29.05. 2015 No 996 - p.).

XuMHsI HA YpOBHE YriyONEHHOTO HM3Y4YEHUs 3aHMMaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4Horo oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenne mpeamera, peanuzyemMoe B yCIOBUAX AUBPEpeHIIMpPOBAHHOTO,
npoduibHOTO O0O0y4YeHHs, MPU3BAHO OOECIEYUTh O00IIe00pa3oBaTENbHYI0 U
OOIIEKYJIBTYPHYIO  TOATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOJUMYIO IS
aJanTanui UX K OBICTPO MCHSIOIMIUMCS YCIIOBUSM JKU3HU B COIUYME, a TAKKE IS
MPOJIOJDKEHUS OOYYEHHUsI B OpraHU3alMsIX MPOQEecCHOHATBHOTO 00pa3oBaHUs, B

KOTOPBIX XUMUSA ABJISICTCSA O)IHOﬁ N3 IPUOPUTCTHBIX JUCIHUILIINH.

N3yuenune mnpenMera «XUMHUS» OPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha
paciiupeHre U yriayOJeHHe TEeOpEeTUYeCKOW U MPaKTUYEeCKOW MOATOTOBKU
oOy4JaronmMxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00y4eHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
OpraHu3anusx npogeccuoHaabHOro oOpazoBaHMs. COCTaBISIOIIMMM IIpeIMeTa
«XUMUS» Ha YPOBHE YIUIYOJIEHHOTO M3YUYEHUSs SIBJISIOTCS YIIIyOJIEHHBIE KYypChl —

«Oprannueckas xumusi» U «OOmas W HEOpraHWyeckas XUMHUsS». JTa cucTeMa



3HAHUU ImoJry4dacT onpez[enéHHoe TCOPECTUUCCKOC JJOIIOJIHCHUC, ITI0O3BOJIATONIICC

OCO3HAHHO OCBOMTH CYILECTBEHHO OOJBIINN 00bEM (PAKTOIOTHUECKOTO MaTepurarna.

[Ipu u3ydyeHum y4yeOHOro mpeamera «XUMHUS» Ha YIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero obimiero odpa3oBaHus (Ha 6a30BOM
YpPOBHE), 3aJaueil MepBOCTENIEHHOW 3HAYMMOCTHU SIBJIsIeTCSl (DOPMUPOBAHHE OCHOB
HayKd XHMHUM Kak o0OJacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM
JIESITEIbHOCTH YeJI0BEeKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Perienue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE H3y4Y€HHUs IMpeaMeTa Npeanojaraet

peanu3anuio TakKux Lee, Kak: GOpMHUPOBAHUE MTPEICTABICHUINA:

- 0 MaT€pUAIBHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX W IMO3HABAEMOCTH
SBJICHUW MPUPOIbI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ BEAyLICH
poJi B 00ECIIEUEHUHN YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU MPOOIIeM
DKOJIOTMYECKON, DSHEPreTMUYeCKO ¢ MHIIeBOM O€30IMacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3JaHWM HOBBIX MAaTECPUAIOB, HOBBIX HCTOYHHUKOB 3JHEPrUH, B
o0ecrie4eHUr  pallMOHAJILHOTO  NPUPOJONOJIb30BaHUS, B  (POPMUPOBAHUU
MHUPOBO33pPEHUS M OOIIeH KyJIbTyphl 4YEJIOBEKAa, a TakKXKe JSKOJOTHYECKU
000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBbIO U MIPUPOJIHON CPEJIC; - OCBOCHUE
CHCTEMbI 3HAHMHU, JICKAIUX B OCHOBE XMMHUYCCKOM COCTABJISAIONICH €CTECTBECHHO-
HAayYHOW KapTUHBI MHpa: (PyHIaMEHTAJIbHBIX IMOHITHH, 3aKOHOB U TCOPHA XHUMHH,
COBPEMEHHBIX MPEACTABICHUNA O CTPOEHUM BEIIECTBA HA PAa3HBIX YPOBHSIX —
aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJICKYJISIPHOM, O TE€PMOJUHAMHUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAaHUS XUMHYECKUX pEaklui, O
XUMHUYECKOM PAaBHOBECHUH, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX, 00 OOIINX HAYUHBIX

IMpuHOUIIaX XUMHYCCKOI'O ITPOU3BOACTBA,

- ¢opmupoBaHue y  OOYy4YalIIMXCS  OCO3HAHHOTO  IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU NJII OOBSICHEHUS KITFOYEBBIX
uaeil u mpoOJeM COBPEMEHHOW XUMUH, IS OOBSCHEHUS W TPOTHO3UPOBAHUS

SIBJICHUI, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOTY;



- TPAaMOTHOTO pEIIeHUs MpoOJieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS,
aHAJIN3a U OLIEHKH C MMO3ULIMH 3KOIOrHYeCKOl O6€3011acCHOCTH OCIEICTBUM OBITOBOM
U IPOU3BOJACTBEHHOM [JEATCIBHOCTH YEJIOBEKA, CBA3AHHOM C XUMHUYECKUM

IIPOU3BOICTBOM, UCIIOJIb30BAHUEM U N1EPEPAOOTKON BELIECTB;

- yrayOJieHue IpeiCTaBICHU 0 HAyYHBIX METOJ1aX MO3HaHUs, HEOOXO0IUMBIX
JUIsl IPUOOpPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB M OOBSICHEHUS
XUMHUYECKUX SABICHUHN, UMEIOIINX MECTO B IPUPO/IC, B IPAKTUUECKOUN JEATEIbHOCTH

)51 HOBCGIIHGBHOﬁ KH3HU.

B mnane peanuzanuu nepBOOUYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHCTEMBI CpeHero oOiero oOpa3oBaHUSl MPU H3YYCHUU
npeaMeTa « XuMus» Ha YIIIyOJIEHHOM YpOBHE 0COOYIO aKTyalbHOCTh MMPUOOpPETAIOT

TaKH€ LCJIN U 3aJa4H, KaK:

- BOCHUTaHHE YOEKIEHHOCTM B TIO3HABAEMOCTU SIBJICHUM TNPUPOIBI,
YB@XEHUsI K TPOLIECCYy TBOPYECTBA B OOJACTH TEOPETHUUECKUX W TMPHUKIIATHBIX
UCCJIEIOBAHUM B XUMHUHU, (POPMUPOBAHME MHUPOBO33PEHUS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU,

- pa3BUTHE MOTHUBAIMM K OOYYEHHI0O W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHUX

IICHHOCTEH;

- pa3BUTHE TIO3HABATEILHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CrocoOHOCTEH 00yuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIIBHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BaHUIO KaK YCJIOBHUIO YCIEIIHOMN
npodeCCUOHAIBHONM M OOIIECTBEHHOU AEATEILHOCTH, OTBETCTBEHHOTO OTHOIIICHUS

K CBOEMY 3/I0pPOBbIO U TOTPEOHOCTH B 3A0POBOM 00pase KU3HH;

- (GOpMHpPOBAHHE YMEHHMI M HAaBBIKOB Pa3yMHOIO MHPHUPOAOIOIb30BaAHUSA,
pa3BUTHE SKOJOTHYECKOM KYJIbTYphl, MPUOOPETEHHE OIbITa OOIIECTBEHHO-

MOJIE3HOU DKOJOTHUYECKOU JIEITEIHLHOCTH.



OOmiee YHCIO dYacoB, PEKOMEHIIOBAHHBIX Il W3YYCHUS XHUMHH Ha
yrayonenHom ypoBHe, — 204 gacoB: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11

kiacce — 102 yaca (3 yaca B HefIeIiO).

COAEPXAHUE OBYUYEHUA
10 KITACC
TeoperuyecKkue 0CHOBbI OPraHUYECKOU XUMUM

[IpenMer © 3HaYeHUWE OPraHUYECKOM XUMHUH, MPEACTABICHHE O
MHOT000pa3ly OpPraHUYECKUX COCIUHEHUN. OIJIEKTPOHHOE CTPOEHUE aroma
yriepoaa: OCHOBHOE U BO30YKJIEHHOE COCTOSIHUSL. BaneHTHbIE BO3MOXKHOCTH aTOMa
yraepoja. XUMU4eCcKas CBA3b B OPraHMYECKUX COeTMHEHMIX. TUmbl THOpuan3auuu
aTOMHBIX opOuTanell yriepojaa. MexaHu3Mbl O0Opa30BaHUS KOBAJEHTHOW CBS3M
(0OMEHHBIN U JOHOPHO-AaKLENTOPHBIH). THUITBI IepeKpbIBaHUS ATOMHBIX OpOUTAJIEH,
0- U m-cBA3u. OauHapHasi, 1BOMHas U TpolHasa cBA3b. CIIOCOOBI pa3pbiBa CBA3EH B
MOJIEKYJIaX OpraHn4eckux BemiecTs. [loHsTHE 0 CBOOOIHOM paguKae, Hykjieodpuie
u aniekTpoduie. Teopust cTpoeHus: opranndeckux coeauHenuii A.M. bytieposa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOPMYJIBL.
CrpykTypHble (GOpMyNibl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckesnetHass. M3omepus. Bunabl n30oMepuu: CTPyKTypHas, IPOCTPAaHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
Me3oMmepHbii 3 dekThl). I[lpeacraBnenne o KiIaccupUKAIMA OPraHUYECKUX
BemiecTB. [lonsatne o dynkmuoHansHOU Tpynme. ['omonorus. ['oMonorudeckue
psanel. Cuctematudeckas HoMeHKiatypa oprannueckux coeauHeHuit (IUPAC) u
TpUBHAJIbHbIE  HA3BaHUA  OTACNbHBIX mpeactaBureneil. OcoOeHHOCTH U
KJIacCU(pUKALUs OpraHMYecKux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC

pEaKLMKU B OPraHUYECKONM XUMUHU.

BKCHepI/IMeHTaJ'ILHLle METO/AbI U3yYC€HUA BCIIECCTB M UX npeBpameHnﬁ



O3HakomIieHHE C 00pa3IlaMu OPraHUYECKHUX BEIIECTB U MaTeprajaMu Ha UX
OCHOBE, OIBITHl MO MPEBPAIICHUI0 OPraHUYEeCKUX BEIIECTB IMPU HArPEBAHUU
(nnaBnieHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEICH MOJEKYII

OPraHUYECKUX BEILIECTB.
YriaeBoaopoabl

Anxanbl. ['oMonorudeckuit psiji ankaHoB, o0Omas Gpopmyiia, HOMEHKIIATypa U
HU30MEpHs. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ allkaHOB, SP3-
ruOpuau3anus aTOMHBIX — opOurtaneit  yriepoaa, o-cBsizb. KoHdopmepsl.
@u3N4ecKue CBOMCTBA QJIKAHOB. XUMHYECKHE CBOWCTBA aJKAHOB: PEaKUUU
3aMelIeHUs, U30MEepU3allun, JEeTUAPUPOBAHUS, [IMKIU3AIUN, TUPOJIN3a, KPEKUHTa,
ropenus. llpencraBieHue o0 MexaHU3ME pEAKUHUM pPaJUKAIbHOTO 3aMENICHUS.
Haxoxnaenue B mnpupoge. CnocoObl TMOAYyYeHHS] W TNPUMEHEHHE AaJIKaHOB.
[Muknoankanel. OOmas ¢dopmysna, HOMeHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOEHUS U XUMHUECKUX CBOMCTB MAJIBIX (IIUKJIOMPONAH, IIMKIO0YTaH) U OOBIYHBIX
(LIMKJIONIEHTAaH, IIMKJIOTEKCaH) UKI0aNKaHOB. CiocOObI MOMyYeHUsI U IPUMEHEHUE
[IUKJIOANKAHOB. AJIKeHbl. ['omMojornueckuii psja ajakeHoB, oOmas Qopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB,
Sp2-rubpuau3aiusi aTOMHBIX OpOuTaneil yriepoaa, 6- u n-cBsa3u. CTpyKTypHas u
reoMmerpudeckas (1uc-Tpanc-) wuszoMmepusi. Dusnyeckue CBOWCTBA aAJKEHOB.
XUMUYECKHUE CBOMCTBA: peaKIUy MPUCOSIUHEHHUS, 3aMEIIICHUSI B 0-TI0JI0KEHUE TIPU
JIBOMHOM CBSA3U, IMOJIMMEpPHU3AUMU U OKucieHus. lIpencraBineHne o MexaHu3Mme
peakiuu  snekTpouiabHOTO  mpucoeauHenus.  IIpaBuso  MapKkOBHUKOBA.
KauecTBeHHbBIC peakiiuu Ha ABONHYIO CBSI3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE
ankeHoB.  Ankamuenbl.  Knaccudukaruss — ankaaueHOB  (COMPsDKEHHBIEC,
M30JIUPOBAaHHbIC, KYyMYJUpOBaHHbIC). OCOOECHHOCTH JJEKTPOHHOTO CTPOCHUS U
XHMHYECKUX CBOMCTB CONPSDKEHHBIX JueHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepuzarusi conpspKEHHBIX ueHOB. CrocoObl MOMyYeHUS U MPUMEHEHUE
aNKagUeHOB. AJKHUHBL. ['OMOJIOTMUECKMI psJ aJKUHOB, oOmas dopmyina,

HOMEHKJIaTypa U U30Mepusl. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT



aJIKUHOB, SP-TUOpUIU3alMsl aTOMHBIX opOuTaneit yriepoaa. @usndeckue cBOMCTBa
QIKUHOB. XHMHYECKUE CBOWCTBA: PEAKLHMH MPUCOCIWHEHHUS, AUMEPHU3ALUU H
TPUMEPHU3ALNN, OKUCIICHHsI. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiu Ha TPOHYIO CBsI3b. CIIOCOOBI MOTydeHUs
U T[pPUMEHEHHE  QJIKUHOB.  ApOMaTHYECKHE  YIJIEBOJOPOIAbI  (apeHbl).
['omonornyeckuii psa apeHoB, obOmas (opmyna, HOMEHKIATypa U H30MEpUs.
DNEeKTpOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJEKyJbl OeH3ona. IlpaBuio
apOMAaTUYHOCTH, IPHUMEPBl apPOMATHYECKUX COeIMHEHNH. DU3NYECKHe CBOMCTBA
apeHOB. XMMHUYECKHE CBOMCTBA OE€H30J1a U €r0 rOMOJIOTOB: PEaKLUU 3aMEILEHUS B
OCH30JIBHOM KOJbLE M YIJIEBOJOPOAHOM paJuKaje, pPEaKUH NPHUCOETUHEHUS,
OKHCIIEHHe ToMoyIoroB OeHn3ona. [lpencraBneHne o0 MexaHU3ME peakuUui
anekTpoduibHOro 3amenieHus. IlpencraBieHne 00 OpPUEHTHUPYIOIIEM ACHCTBUU
3aMecTuTeNed B OCH30JbHOM KOJbIIE Ha NpPUMEpPE aJKUJIbHBIX PaJHMKaJIOB,
KapOOKCUJIbHOM, TMJIPOKCHJIBHOM, aMUHO- W HUTPOTPYMIIbI, aTOMOB TaJOr'€HOB.
Oco0EeHHOCTH XMMUYECKUX CBOMCTB cTupona. [lomumepuzanus ctupona. CriocoOsl
NOJIYYEHUS] M NPUMEHEHUE apOMATHYECKHX YrieBoAopoaoB. llpupoasslii ras.
[TonyTtHbie HedTsHBIE Ta3bl. HedhTh U €€ mpoucxoxxnenue. KameHHbI yroiabs u
MPOJYKTHI ero nepepaboTku. CrocoOsl nepepaboTku HepTH: meperoHka, KPEeKUHT
(TepMUYECKH, KaTaTUTUYECKUi), pudopMuHr, muponu3. [IpoaykTsl nepepaboTku
He(TH, UX TPUMEHEHHUE B MPOMBILIIIEHHOCTH U B OBITY. [ '€HeTUYEeCKast CBSI3b MEXKILY
pa3IMYHBIMU KJIaccaMu YTJIEBOJOPOAOB. DNeKTpOHHOE CTPOEHHUE
raJIOTEHIIPOM3BOHBIX  YIJIEBOAOPOAOB. Peaknuum 3amenieHus rajoreHa Ha
TUAPOKCOTPYMIY, HUTPOTPYIIy, LHAHOTPYIIy, amMuHorpymmy. JlelicTBue Ha
raJIOr€HIPOU3BOIHBIE BOJHOIO U CIIMPTOBOrO pacTBopa 1ienoun. Bzanmonencraue
JUTAJIOTeHAJIKAHOB C MarHueM M UUHKOM. [loHsATHE 0 MeTalIoOpraHuYecKuX
coequHeHMsIX. Vcnonp30BaHuE TallOr€HIIPOM3BOJHBIX YTIJIEBOJOPOAOB B OBITY,

TCXHHUKC U IIPU CHHTC3C OPIraHUYCCKUX BCIIICCTB.

3KCHepI/IMeHTa.]'II)HI)le METOAbI U3YICHHUA BEIIECTB U UX npeBpameHnﬁ



N3yuenne (u3HUeCKUX CBOWCTB  YIJIEBOJOPOIOB  (PacTBOPUMOCTS),
KauyeCTBEHHBIX PEaKIUN YTIeBOJOPOAOB Pa3IMYHBIX KJIAaccoB (0OeclBeUnMBaHUE
OpOMHOI MJIM MOJHOW BOJBI, PacTBOpa INEpPMaHTaHaTa Kayus, B3aUMOJCHCTBUE
alleTWICHa ¢ aMMHayHbIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOE
oOHapy>KeHHE yriepoja U BOJAOPOJa B OPraHMYECKUX BEIECTBAX, IMOIyYCHUE
ATWIEHA U U3Y4YEHHE €ro CBOWCTB, O3HaKomiieHHE ¢ Koyuekuusmu «Hedts» u
«YTomby, ¢ 00pasliaMu MIacTMace, KayayKoB U PE3UHBI, MOACIMPOBAHNE MOJIEKY

YTIICBOJIOPOIOB U TaJIOTEHIPOU3BOAHBIX YTIIEBOIOPOIOB.
Kucsopoacoaep:xamue opranndecKue coenHeHus

[IpenenbHble OogHOATOMHBIE COUPTHL. CTpOeHHE MOJIEKYN (HAa IpUMeEpe
METaHoJIa W J3TaHojda). ['oMonormueckuil psna, oOmas ¢opMyna, U30MepHs,
HOMEHKIaTypa U  kiaccupukanus. DuU3MUECKUe CBOHCTBA  MpPEETIbHBIX
OJIHOATOMHBIX CHUPTOB. BomOpomHble CBSI3M MEXIAYy MOJIEKYJIaMH CIHUPTOB.
XWUMUYECKHE CBOWCTBA: PpEAKUMUHU 3aMENICHUs, JErujpaTaldd, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHWYECKUMH  KHUCIIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. J[eCTBUE 3TaHOJIa U METAHOJA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M NPUMEHEHHE OJHOATOMHBIX
criupTtoB. [IpocTthie apupbl, HOMeHKIIaTypa u n3omepusi. OcoOeHHOCTH (HUIUIECKUX
U XUMHUYECKUX CBOMCTB. MHOTrOaTOMHBIE COUPTHI — ATUJICHIJIMKOIb U TJIULIEPHH.
duzryeckrue U XMMUYECKHE CBOMCTBA: PEAKIMU 3aMEIIECHUS, B3aUMOACICTBUE C
OpPraHWYE€CKUMHU W HEOPraHWYECKUMHU KHCIOTaMH, KAa4eCTBEHHAsl peakius Ha
MHOTOaTOMHBIe ciupThl. [IpeacTaBiaeHne o MexaHu3Me peakiuuii Hykj1eo(UIbHOTO
3ameltenus. JlelicTBre Ha opraHu3Mm denoBeka. CriocoObl MOJy4YeHHs U TPUMEHEHUE
MHOroaTOMHBIX cnupToB. Denos. CTpoeHUE MOJIEKYIbl, B3aUMHOE BIIHMSHUE
THAPOKCOTPYNNbl M OeH3oyibHOTO snpa. Dusnueckue cBoilcTBa (¢eHoa.
OcobOeHHOCTH XUMUYECKHX CBOUCTB (peHona. KadecTBeHHBIC peakiuu Ha (EHOJL.
Tokcuunocth  (enonma. CnocoObl MONMy4deHUsT W TOpUMEHeHue ¢eHoa.
®denondopmanbaerugyas cmosia. KapOoHWIIbHbIE COEIMHEHUS — albJACTUIbl U

KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOM Tpymmbl. ['oMonoruueckue psiabl



aJBJICTUIOB M KETOHOB, 00Mmas (hopmysia, H30Mepus 1 HOMEHKIaTypa. Ousndeckue
CBOMCTBA QJIBJAETUI0B U KETOHOB. XHUMUYECKHAE CBOMCTBA ANIbJIETHIOB U KETOHOB:
peakuuu npucoeauHenus. [IpeacrapieHue o MexaHu3Me peakinil HyKi1eo(QHIbHOTo
npucoeguHeHus. OKUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIMU Ha albICTHUIbI.
CrocoObl MONMy4YeHUs W TPUMEHEHHE albJCrHIoB U KETOHOB. OJHOOCHOBHBIE
npeaesibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX
kucinoT. M3omepuss m HoMeHknarypa. Dusnueckue CBONCTBA OJHOOCHOBHBIX
MpenesbHbIX KapOOHOBBIX KHUCIOT. BojopoaHble CBSI3M MEXAYy MOJIEKYJIaMU
KapOOHOBBIX KHCJIOT. XUMHUUYECKHE CBONCTBA: KHUCJIOTHBIE CBOWCTBA, PEAKIIUS
sTepudUKaAlINM, PEAKIUU C YYaCTUEM YTJIEBOJOPOIHOrO paaukaia. OcoOOeHHOCTH
CBOMCTB MypaBbUHOUN KUCIOTHI. [IoHSATHE O MPOU3BOIHBIX KaPOOHOBBIX KHUCIOT —
CIOXKHBIX 2dupax, aHTUIPUIAX, TaJOTCHAHTHAPUIIAX, aMuJax, HUTPHUIIAX.
Mmuoroo0pasue KapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HEMpPENETbHBIX U
apoOMaTUYECKHUX KapOOHOBBIX KHUCJIOT, JTMKapOOHOBBIX KHUCJIOT,
TUJIPOKCUKApOOHOBBIX KHUCHOT. [IpencraBuTenu BbICHIMX KapOOHOBBIX KHCIIOT:
CTE€ApUHOBAsI, MaJIbMUTHUHOBAS, OJIEMHOBAas, JIMHOJIEBAsl, JMHOJICHOBAs KHUCIOTHIL.
CrocoObl Monay4yeHUs W NpPUMEHEHHE KapOOHOBBIX KUCHOT. CioXHBIE 3(PUPHI.
["omonoruueckuit psaa, oomas dhopmysa, U30Mepusi 1 HoMeHkIaTypa. dusndeckue
M XMUMHYECKHUE CBOWMCTBA: THAPOJM3 B KHCJIOM W MIEIOYHOM cpene. Kupsbl.
Crpoenue, pU3nYecKue U XUMUYECKUE CBOMCTBA JKUPOB: THAPOJIU3 B KHUCIOH U
miesnioyHoir  cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COJAEPXKAIIMX  OCTaTKU
HENPEACIBbHBIX XUPHBIX KHUCIOT. JKupbl B mpupoje. Mpuia Kak COJMM BBICHIUX
KapOOHOBBIX KHCJIOT, X Motolee aericTpue. [IoHSITHE O CHHTETUYECKUX MOIOIINX
cpenctBax (CMC). OOmas xapakTepucThKa yriaeBoioB. Kriaccudukarms
yIJIeBOJIOB (MOHO-, M- M TodMcaxapuabl). MoHocaxapubl: T0K03a, (PyKTO3a,
rajiakto3a, pubo3a, ne3okcupubdosa. dusmyeckue CBOWCTBA W HAXOXKICHHUE B
npupose. @otocuntes. Ontuueckas nzomepusi. Konpuato-nienyas TayromMmepus Ha
IpUMepe MOJICKYJIbl TJIFOKO3bI, IPOCKIIMU Xeyopca, O- U [-aHOMEphI TJIFOKO3BI.
XUMHUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIUU C YYaCTUEM CIUPTOBBIX U AJIbJACTHIHON

Ipyni, CIOUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€



3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAIOIIME AUcCaxapuabl. I uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonmucaxapuapl: kpaxmail,
NIMKOTeH M 1eiunojo3a. CTpoeHue MaKpOMOJEKYyJl Kpaxmala, TIJIMKOTeHa U
Heuoo3bl.  dU3MYecKre CBOWCTBA KpaxMalia W IEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: THApPOJIN3, KaUYeCTBEHHAs PEaKIUs C HOJOM. XHUMHYECKUE
CBOMCTBA ILIEJUTIOJIO3bI: TUIPOIN3, MOJyYyeHUe >PUpoB Leunono3bl. [lonstue o0

MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
JKcnepuMeHTAJILHbIE METOAbI H3YUEHHS BeleCTB U UX NMpeBpalleHuil

PacTBOpUMOCTE pa3snvyYHBIX CHUPTOB B BOJE, B3aMMOJEWCTBHE 3TaHOJNA C
HaTpPUEM, OKHCIICHHE 3THJIOBOTO CHUPTA B albJETH] HA PACKaJIEHHOW MEIHOMN
IIPOBOJIOKE, OKHUCIEHUE OSTUJIOBOTO CHUPTa AUXPOMATOM Kaius (BO3MOYKHO
WCIIOJIb30BAaHUE BUJECOMATEPUATIOB), KAUECTBEHHBIC PEAKIIMM Ha albJACTUIBI (C
ruapokcuiom quammuncepedpa(l) u ruapoxkcunom menu(Il)), peakmus rumepruna
¢ ruapokcuaoM meau(Il), xumuueckue cBoiicTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBopa TIIOKO3bI ¢ runppokcugom meau(ll), B3aumopeiicTBue
KpaxMaJia ¢ MOJIOM, PEIICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «ChupTel U

dbenonb», «KapooHoBbie KUCTOTH. ClIOXKHBIE ADUPBD».
A3oTcoep:kaliue OpraHnyecKue coeInHeHUus

AMWHBI — OpraHUYeCcKre MPOU3BOJIHbIE aMMHaka. Kiiaccudukaiys aMuHOB:
anupaTHUYeCKue W apOMaTHYCCKHE, IICPBHYHBIC, BTOPUYHBIC M TPETUYHEIC.
Ctpoenue moJiekys, oOmias ¢Gopmysia, U30Mepusi, HOMEHKJIATypa U (PU3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKHMX aMUHOB: OCHOBHbBIE CBOICTBA,
AJKUJIAPOBAHUE, B3aUMOJICUCTBUE NEPBUYHBIX AMHHOB C A30THCTOM KHCJIOTOM.
Conu ankunaMMOHMSI. AHWIMH — NPEACTABUTEb AMHUHOB apOMaTUYECKOTO Psa.
Crpoenue anwivHa. B3anMHOE BIMSIHME TPYNIl aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0EeHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIC peakiinyi Ha aHUJTUH.

CriocoOsbl IMOJIYUYCHUA U IPUMCHCHHC aJII/I(i)aTI/I‘IeCKI/IX AMHUHOB. HOHy‘{CHI/Ie AHHWJINHA



U3 HUTpoOeH307a. AMHHOKHCIOTHL. Homenkimatypa u wm3omepus. OTaenbHBbIC
MPEACTaBUTEIIN  O-aMUHOKHCIIOT: TJWIWH, ajaHuH, (EHWIAIaHWH, CEpHH,
[JIYTAMUHOBAs KUCJIOTA, JIM3UH, UCTeHH. ONTUYECKast U30MEPUST aMUHOKUCIIOT: D-
n L-amMuHOKHCIOTHI. PU3HUECKHE CBOMCTBA aMUHOKHCIIOT. XMMHUYSCKHUE CBOMCTBA
aMUHOKHCJIOT KaKk aM(OTEpHBIX OpPraHMYECKUX COCIUHCHHUH, peakius
MOJIMKOHJIEHCAIINKM, O0pa3oBaHUE NENTHUIHON CBsA3W. buonormyeckoe 3HadYeHUE
aMUHOKUCHOT. CUHTE3 U TUJIPOJIU3 MENTUIOB. belku Kak mpUpOHbIE TOJIUMEPHI.
[lepBuuHas, BTOpUYHAsI M TPETUYHAS CTPYKTypa OCIKOB. XUMHYECKUE CBOMCTBA
OCJIKOB: TUIPOJIN3, ACHATYpallus, KAUeCTBEHHbIC peakiuu Ha Oenku. [lonstue 06
a30TCOJICPKAIIMX TETEPOLMKINYECKUX COCAUHEHUSAX. [lupuMuauHOBBIE W
IIyPUHOBBIE OCHOBaHUS. HyYKJIEHMHOBBIE KHUCIOTBI: COCTaB, CTPOCHHE U

OMoJIOru4YecKast poJb.
JKCNepUMeHTAIbHbIE METOAbI M3YYeHUs] BellleCTB M UX NpeBpallleHui

PactBopenue 6eIKoB B BOJIC, IEHATYypaIls OSIKOB ITPU HArPEBaHUH, I[BETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCICPUMEHTAIbHBIX 33Jlad 10 TeMaM
«A30TCcoaepKallre OpraHu4ecKre CoeTMHeHUs» U «Pacro3HaBaHUE OPraHUYECKUX
COeMHEHUI». BBICOKOMONEKYIApHbIE COeMUHEHUS (OCHOBHBIE TOHSTHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COEAWHEHUN: MOHOMEpP, IOJUMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALINM, CPEAHSS MOJIEKyJsspHas Macca. OCHOBHBbIE METOMbI
CMHTE€3a  BBICOKOMOJIEKYJIIPHBIX  COCAWHEHUHW  —  TOJIUMEpHU3alUs |
nojgukonAeHcaus. [IpencraBienue o CTepeoperysIpHOCTA U HAAMOJEKYJIISIPHOU
CTPYKTYpE MOJUMEPOB, 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT UX MOJIEKYJIIPHOTO U
HaJIMOJIEKYJISIpHOTO CcTpoeHus. I[lommmepHbie Matepuanbl (MOJUBUHUIXIJIOPU,
MOJINCTUPOJI, ToNMATUICHTepedTanar). YTtunuzamus u mnepepaboTka IIacTHKA.
[ImacTmaccel (MOJMATUIIEH, MIOJTUITPOIIUJICH, MOJMMETUIIMETaKPUJIIAT,
MOJIMKapOOHAThI, DJIaCTOMEPhI: HATYPAIbHBIA KaydyK, CHHTETHYECKHE KaydyKu
(OyTaareHOBBIN, XJIOPOTPEHOBBIN, U30MIPEHOBBIN) M CUIIMKOHBI. Pe3nna. BosnokHa:
HaTypajbHbIE (XJIOMOK, IIEPCTh, IIENK), MCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE

BOJIOKHO), CHUHTeTHYeckue (KampoH U JaBcaH). [lomuMepsl cHenuasIbHOIO



Ha3zHadyeHus (TesioH, KeBiap, MEKTPONPOBOIAIINE MOJIUMEPHI, OHOpa3iaraeMbie

MIOJIUMEPHI).
JKCNepUMEHTATbHbIE METOAbI H3YYCHUS BELECTB U UX NPeBpPaLleHHil

O3HakomiieHHE C OO0pa3uaMy MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcC, KaydyKOB, peEIIeHHEe OJKCIEPUMEHTAIbHBIX 3aJad 10 TeMe

«Pacno3HaBanue miacTMacc 1 BOJIOKOHY.
PacuéTHble 3a1a4n

Haxoxnenue wmoiekyasipHO (HOpMyYJbI OpraHUYECKOrO COEIUHEHUS IO
MaCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIIINX B €70 COCTAB, HAXO0KACHUE MOJICKYJISIPHOM
(GbopMyIIbl OPraHUYECKOro COeAMHEHU 0 Macce (00BEMY) MPOAYKTOB CrOpaHusi, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/UIM HCXOIHBIX
BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYJIbI OpPraHUYECKOro BEIIeCTBa Ha
OCHOBE €TI0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB MOJYYEHUs, ONpPEACIICHUE ITOIH

BBIXO0/Ia MTPOYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.
11 KJIACC
Teoperuyeckue 0CHOBbI XMMHH

Atom. CocTaB aTOMHBIX dA€p. XHUMHUYECKHU diaeMeHT. HM30Tormsbl.
KopnyckynsipHO-BOJIHOBOM ~ Jyanu3M, JBOWCTBEHHAas NpUpoAa  3JEKTPOHA.
CrtpoeHue 3JIEKTPOHHBIX O0OJOYEK aTOMOB, KBAaHTOBbIE UMCIA. DHEPreTHUECKUE
YPOBHM U TMOAYypOBHU. ATOMHbIe opOuTanu. Krnaccudukaiumss XMMHYECKHX
3JIEMEHTOB (s-, P-, d-, f-amementsr). PacmpeneneHnue 3JIEKTPOHOB MO ATOMHBIM
opOuTaNSIM, MPUHLMI MUHUMYyMa 3Hepruu, npuHiun Ilaymu, npaBuno XyHpa.
DNEeKTPOHHBIE KOHPUTYpAIIM aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHM, SJIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
[lonsiTue 00 »SHEprMM HWOHMW3ALMM, DHEPrUU  CPOJACTBA K  DJIEKTPOHY.
OnexTpooTpuuaTenbHocTh. Ilepuonnueckuii 3akoH u Ilepuogmueckas cucrema

xumuueckux sneMeHtoB .M. MenneneeBa. CBs3b MEPUOAMYECKOTO 3aKOHA H



[leproguyeckor CHUCTEMBI XUMHYECKUX OJJIEMEHTOB C COBPEMEHHOM TEOpHUEH
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U
o0Opa3yeMbIX UMHU IIPOCTHIX U CIOKHBIX BewecTB o rpynnam 1. Menneneesa. U
nepuoAaM. 3HAuYEHHUE NEPUOJAMYECKOTO 3akoHa XuUMHUYEecKas CBsi3b. Bumbl
XUMUYECKOW CBS3U: KOBAJICHTHAasA, MOHHAs, MeETaJUIMYecKasd. MexaHu3Mbl
o0pa3oBaHMsI KOBAJECHTHOM CBSI3U: OOMEHHBI U TOHOPHO-aKLENTOPHBIA. DHEPrus
U JUuIMHA CBA3U. [lonspHOCTH, HAIpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOU
cBsaA3u. KpatHbie cBa3u. BogopoaHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUS.
BaneHTHOCTP W BaJIEHTHbIE BO3MOXHOCTH aTOMOB. ['MOpuau3anusi aTOMHBIX
opbutaneil. CBsI3b B3JEKTPOHHOM CTPYKTYpPhl MOJIEKYJ € HUX TIE€OMETPUYECKHUM
CTpoeHHeM (Ha TpUMepe COEIAMHEHUH BJIEMEHTOB BTOPOrO  IEpPHOA).
[IpencraBieHre O KOMIUIEKCHBIX coequHEHHsX. COCTaB KOMIUIEKCHOTO HWOHA:
KOMIUIEKCO0Opa3zoBatenb, auranisl. KoopaunaunonHoe uucio. Homenknatypa
KOMIIJIEKCHBIX COEIMHEHMI. 3HAau€HHWE KOMIUIEKCHBIX coequHeHui. [lonsTue o
KOODAMHALMOHHOM XHMMHHU. BemecrBa MOJIEKYJISIPHOTO W HEMOJEKYJSPHOIO
CTpoeHMsl. TUIbl KPUCTAUIMUECKUX PEHIETOK (CTPYKTYp) U CBOICTBa BEILECTB.
[Tonsitue o nucnepcHbix cucremax. MctuHabie pactBophl. IlpencrtaBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaKEHHUS KOHIIEHTPALMM PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJIIpHAs KOHILEHTpalusa. HacelleHHbIe 1
HEHACBIILIEHHbIE PAaCTBOPHI, pacTBOpUMOCTh. Kpucrtamnoruapatsl. Knaccuduxanus
Y HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. TpUBHAJIBHBIE HA3BaHMS OTHECIbHBIX
NpeACcTaBUTeNIed HeopraHM4eckux BemecTB. Kiaccupukamuss XUMHYECKHX
peaKkuuii B HEOPTaHWYECKOW M OPraHUYECKOM XHMHHU. 3aKOH COXPAHEHHSI MacChl
BEILIECTB; 3a4KOH COXPAaHEHUS U IIPEBPALLEHUs SJHEPTUN IIPU XUMAUYECKUX PEAKLIMIX.
TennoBble >PGeKkTbl XUMHUYECKHX peakiuui. TepMoxuMuuecKue ypaBHEHUS.
CKOpOCTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTh OT pa3IUYHBIX (HaKTOPOB.
['omorennsie u rereporennsle peakuuu. Katanus u karamuzatopsl. OGpaTtuMele u
HeoOpaTUMble peakluu. XHUMHUYecKoe paBHoBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecusA. DaKTOpBI, BIMAIOIIME HAa IOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS:

TEMIICPATypa, AABJIICHHUC W KOHLCHTpAalKWKW BCIICCTB, YYAaCTBYIOIIHWX B pPCaKIUU.



[Mpunuun Jle [larense. Dnekrponutuueckas nuccounanus. CuiabHble U cladblie
anekTpoauThl. CrteneHp aucconuanuu. MonHoe mnpousBeneHue Boabl. Cpena
BOJHBIX PAacTBOPOB: KHCIOTHas, HEUTpajbHas, UIeJo4Has. BomopoaHsiil
nokasarenb (pH) pactBopa. I'maponus cosell. Peakuun HMOHHOro oOMeEHa.
OKHUCANTENBEHO-BOCCTAHOBUTEbHBIE peakini. CTeneHb okuciaeHus. OKUCIUTEND U
BOCCTaHOBUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIEHHA. BaxHeilmue
OKUCIIUTENIM M BOCCTAHOBUTENIU. METOA 3JIEKTPOHHOTO OayiaHca. JEKTPOJIN3

PaCTBOPOB U PACIlJIaBOB BCIICCTB.
BKCHepI/IMeHTaJIbHLIe METOAbI U3YICHHUS BCIIECTB U UX npeBpameHMii

Pa3noxenue nepokcuia BOAOpPOAa B NMPHUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OIpeiesieHue
Cpelbl PacTBOPOB C TMOMOIIBI) HHIUKATOPOB, M3YYEHUE BIMUSHUS PA3TUUHBIX
(GbakTOpoB Ha CKOPOCTh XWMHUYECKOW PEAKIUU M TMOJOKEHHUE XUMHYECKOTO

paBHOBECHS.
Heoprannyeckasi xummust

[Tomoxenne HemertaiuioB B lleproanyeckor CUCTEME XHMUYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3NUECKUE
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIMSI HEMETAIOB (Ha MPUMEpPE KUCIOPOJia, CEPHI,
dbochopa u yraepoma). Bomopon. Ilomyuenme, Qusmdeckue W XUMHUYECKHE
CBOMCTBA: peaKklMM ¢ METaJUIaMl ¥ HEMeTalaMU, BOCCTAHOBUTEJIbHBIC CBOMCTBA.
I'uapunpel. TormuBHBIE A5meMeHTHI. ['anmorensl. HaxoxaeHne B mpupoje, CIocoObI
noiayuyeHusi, (¢U3MYECKHME W XHUMHYECKHE CBOMCTBa. [ alloreHOBOJOPOJIBI.
Baxnelme Kuciopojacoepxkaime COeAuHEHUs! rajoreHoB. JlabopaTopHble U
MIPOMBIIIUICHHBIE CIIOCOOBI MOJTYYEHHUs TalOreHOB. [IpruMeHeHHne rajoreHoB M X
coequHenuid. Kucnopoa, o3oH. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI
MOJy4YeHUsl Kuciopoja. Pu3nuecKkue U XUMHUYECKHUE CBOMCTBA M IMPUMEHEHUE
kuciopoga U o3oHa. Okcuabl u nepokcuabl. Cepa. HaxoxxaeHue B mpupoje,

CIOCOOBI TMONy4YeHUs, (PuU3MUecKrue U XuMudeckue cBoicTBa. CepoBomopo/,



cynbdunbl. Oxcnn cepri(1V), okcup cepsi(VI). CepHuicTas u cepHasi KHCIOTBHI U X
coiii. (OcCOOEHHOCTH CBOMCTB cepHOM KuUCIOTHL. [IpumeHeHnue cepol u €€
coenuHeHuid. A30T. HaxoxaeHnue B mpupojie, crnocoObl MoxydeHus, puandeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
U ero coeauHeHuil. AzotHble ynoOpenus. Dochop. Haxoxnenue B mpupone,
crocoObI osTyueHusi, Gpu3nueckue u xumudeckue cBoiicrsa. ®ocuast u pocun.
Oxcunpl  docdopa, ¢ochopnas xuciora u e€ conu. MeradochopHas u
nupodocdopHas Kucnotel, ¢ocpopucrtas u (DochopHOBATHCTAST KHUCIOTHI.
[Ipumenenue docdopa u ero coeaumnenuit. docdopuuie yaoOpeHus. Yriepos,
HaXO0XJI€HUE B IpUpoe. AJUIOTPOIHbIE MOAUPUKaU. PU3NUECKUE U XUMUUECKHE
CBOMCTBa MPOCTBIX BEUIECTB, 00pa3zoBaHHBIX yriepoaoMm. Oxkcun yraepoaa(ll),
okcun yraepona(lV), yronpHass kuciora M €€ coiau. AKTUBUPOBAHHBIM YToJb,
ancopOuusi. @ysuiepeHsl, rpadeH, yriaepoaHbie HaHOTpyOkH. [IpuMenenue npocThix
BEILIECTB, 00pPa30BaHHBIX yTIEPOJAOM, U ero coequnennil. Kpemunii. Haxoxaenue B
IpUpojie, CIOCOOBl MOJyuyeHus, (uU3MUeckue M XUMHueckue cpoictBa. Okcun
kpeMuus(I1V), kpemHueBas KHUCIIOTa, CHJIMKaTbl. [IpuMeHeHue KpeMHHus U €ro
coequueHuid. CTekyo, €ro mnojydyeHue, BUIbl cTekia. [lojoxkeHne MeTauioB B
[lepuoanueckoit cucTeMe XMMHUYECKUX 3JIeMEHTOB. (COOEHHOCTH CTPOEHHUS
ANIEKTPOHHBIX 000JIOYEK AaTOMOB MeETauIoB. PacnpocTpaHeHHe XHWMHYECKHX
3JIEMEHTOB-METAJUIOB B 3eMHOW Kope. OOuiue ¢uznyeckue CBOMCTBA METAJLIOB.
[Ipumenenne MetauioB B ObiTy u TexHuke. ChjaBel  METaslIOB.
DJIEKTPOXUMHUYECKUM Psii HaNpsDKeHUM MeTtayioB. OOImMe crocoObl MOJTydeHUs
METaJUIOB: TUAPOMETAILTYPrHsl, TUPOMETAILUTYPrUsl, AneKTpoMeTamuryprus. [lonstue
0 Koppo3uu MeTayioB. CriocoObl 3alMThl OT KOppo3uu. OO0mias xapakTepucTUKa
MetaiioB [A-rpynnsl [lepuoandeckoi CUCTEMBI XUMHYECKUX 3JIEMEHTOB. Hatpuii
U KaJuii: nonydyenue, Gu3nyeckue 1 XUMUYECKUEe CBOMCTBA, IPUMEHEHHE MPOCTHIX
BEIIECTB M MX coenuHeHuil. OOmias xapakrtepuctuka MetamuioB IIA-rpynms
[lepponnveckol CUCTEMBI XUMHYECKMX JJIEMEHTOB. MarHud © KaJIbLUU:

IMOJIYUYCHHC, (1)I/ISI/I‘ICCKI/I€ N XUMHYCECKHUC CBOﬁCTBa, IMPUMECHCHHUEC IIPOCTHIX BCUICCTB



u ux coeguHeHuil. KECTKOCTh BOABI M CHOCOOBI €€ yCTpaHEHHUs. AJTIOMUHUN:
noJiyueHue, (pu3ndeckue W XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA U €ro coeauHeHud. AmOTepHbIe CBONCTBA OKCHIAa U THAPOKCHUIA
ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI amoMuHusa. OOIas xapakTepuCTHUKa METaJUIOB
nobouynsix moarpynn (b-rpynm) Ilepuonuueckoi  CUCTEMbI  XUMHYECKHX
AIeMEHTOB. PU3NYECKHE M XHMHUYECKHE CBOMCTBA XpOMa M €r0 COCIMHEHUMU.
Oxkcuaet u rugpokcuasl xpoma(Ill), xpoma(Ill) um xpoma(VI). Xpomatel u
JUXPOMaThl, UX OKHUCJIUTEIbHbIE CBOWCTBA. [lolmyuyeHHe M NMPUMEHEHHE XpOMa.
Pu3nuecKne U XUMUYECKHE CBOMCTBA MapraHila U €ro CoeInHeHu. Baxxnenmme
coenuHenus wmapranna(ll), wmapranna(IV), wmapranma(VI), wmapranma(VIID).
[lepMaHranar Kanaus, €ro OKUCIHUTENbHbIE CBOMCTBA. DPU3NYECKHE U XUMHUYECKUE
CBOICTBA *kene3a U ero coequHeHnid. OKcuabl, THAPOKCUIbl U conu xene3a(ll) u
xenesa(lll). [lonyuyeHne m mpuMeHEHUE Kee3a W ero cruiaBoB. duznueckue u
XUMHYECKUE CBOMCTBA MEIU U €€ coequHEeHUN. [lonyueHne u npumMeHeHue Meau u
e€¢ coeauHeHui. IluHK: mNOMydeHWe, (PU3MYECKUE U XUMHUUYECKHUE CBOWCTBA.
AmM@oTepHbIe CBOWCTBA OKCHJIa U TUIPOKCHUAA IIUHKA, TUAPOKCOKOMILIEKCHI ITMHKA.

[IpumeHeHnEe NUHKA U €T0 COCAMHEHMUI.
JKCIepUMEHTAJTbHbIE METOAbI M3yUeHHsI BellleCTB U UX NMpeBpalleHuil

N3yuenune oOpas3IioB HEMETAUIOB, TOpeHue cepsbl, hocdopa, xene3a, MarHus
B KHUCJIOpOJIE, M3YYEHHE KOJUIEKIMH «MeTalibl U CIUIaBbl», B3aUMOJCIHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
niesIoueid, KaueCTBEHHBIE PEaKIIMi Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJ0OPO/Ia
M KaTUOHBI METAJJIOB, B3aMMOJICHCTBUE TUIAPOKCUIOB ATIOMUHUS U LHHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUCH, PEIIeHHE IKCIEPUMEHTABHBIX 3a/Ja4 M0 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHus», «A30T u (ochop U HX COCTUHEHUY,

«MeTaJbl T1aBHBIX IMOATPVYIIID, « MeTamibl MOOOYHBIX MMOATPYIIID).

XUMHUA 4 KU3HDb



Ponb xumMuu B o0ecnieueHnn yCTOMYMBOTO pa3BUTHA YenoBeuecTBa. [lonsaTue
0 HAyYHBIX METOAAX MO3HAHUA U METOJO0JIOTUHA HAYYHOTO HccienoBanns. Hayuneie
MPUHIIAIBI OPTaHU3alMH XUMHYECKOTO MPOU3BOACTBA. [IpoMBIlITIeHHBIE CITOCOOBI
MOJYYEHHUs] BaXKHEWIIINX BEIIECTB (HA MpuUMepe MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTHI, M€TaHoJ1a). [IpOMBIIIEHHBIE CLIOCOOBI MOTYYEeHHs] METAJIJIOB U CIUIABOB.
XUMHUYECKOE 3arps3HEHUE OKpYXKaloller cpeasl M ero mocienctBus. [IpoGiema
nepepadoTKA OTXOI0OB W TMOOOYHBIX MPOAYKTOB. Poilb Xumum B oOecredeHun
AHEpPreTUYecKor 0e301macHOCTH. [IpUHITUIIBI «3eIEHON XUMHUNY. XUMUS U 3JI0POBbE
yenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna MCNONB30BaHMS JEKAPCTBEHHBIX
npenaparoB. Poilb XMMHM B pPa3BUTHUM MEAUIMHBI. XHUMUSA THUIIA: OCHOBHBIC
KOMITOHEHTHI, THUIIEBbIe J00aBku. Poiab xuMuu B oOecleyeHUH MHINEBOU
oe3onacHoctu. Kocmernueckue u mnapdroMepHbie cpenctBa. beiToBas Xumwus.
[IpaBuna 0e30MacHOrO HCHOJB30BAHHS MpenapaToB OBITOBOM XUMHUU B
IIOBCEHEBHOM KU3HU. XUMHS B CTPOUTENBCTBE: BAXKHEUILHWE CTPOUTEIIbHBIC
Matepuaibl (LIEMEHT, 0eTOH). XUMHS B CEJIbCKOM X03sicTBE. OpraHudeckue u
MUuHepanbHble ynoOpenus. CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH,

CTEKJI0, KepamMuka. Marepuainsl I 3JIEKTpOHUKU. HaHoTexHomorum.
PacuéTHble 3aaa4n

Pacuérel: Macchl BemecTBa Ui 00bEMa ra3oB MO0 M3BECTHOMY KOJIHMYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEILIECTB, MaCChI
(00BEMa, KoTMYeCcTBa BEIIECTBA) MPOIYKTOB PEAKIINH, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOIYKTA PEAKIIUHU, €CIH OTHO
W3 BEIIECTB JAaHO B BHJIE pPAacTBOpAa C ONPEOCIEHHOWM MAacCOBOW HOJIEH
PacCTBOPEHHOIO BEILIECTBA, MACCOBOU JIOJIU U MOJISIPHOM KOHIICHTPALIMU BEIIECTBA B

pacTBope, J0JIM BhIXOAa MPOIYKTa PEaKIUK OT TEOPETHUECKH BO3MOXKHOTO.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI



B cooTBeTCTBUH C CHUCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTATOB OCBOCHUSA NpeAMeTa «XHUMUSD» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPEIEIICHUI0; HAIMYNE MOTUBAUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJU4We
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
JKU3HECHHBIE TUIaHbl. JIMYHOCTHBIE pE3yibTaTbl OCBOCHUS MpeaMeTa «XUMHS»
OTPpaXarOT CHOPMHUPOBAHHOCTH OMNbITa TMO3HABATEIBHON U  MIPAKTUUYECKOUN
NEATEIPHOCTH OOy4YaromIMXCsi B MPOIECCe pealu3aluu  00pa3oBaTebHOU
JESITENbHOCTH. JINUHOCTHBIE PE3YJIbTAaThl OCBOCHHUS MTPEAMETA « XUMUSD) OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaromnmxcs B MPOLIecCce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM

YHUCJIC B HaCTH.:

1) rpakmaHCKOTO  BOCIHUTAHMS:  OCO3HAHHUA  OOYYAIOIIMMHUCS  CBOMX
KOHCTUTYIIMOHHBIX MpPaB U OOSI3aHHOCTEM, YBaXKEHUsI K 3aKOHY W IMPABOIOPSIKY;
MPEACTABIICHUS O COLIMATIBHBIX HOpMaX U PaBUJIaX MEKIMYHOCTHBIX OTHOLIEHU B
KOJIJIEKTHBE; TOTOBHOCTH K COBMECTHOI TBOPUYECKOU JEATEIIBHOCTH MPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XUMUYECKUX DKCIEPUMEHTOB; CIIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHBBI,
HaMEpPEHMUS, JIOTUKY U apTyYMEHTBI JPYTUX MPU aHAIU3€ Pa3IMUHbIX BUIOB yueOHOM

JIESITCIIbHOCTH;

2) NaTpUOTUYECKOTO BOCIMTAHMS: LIEHHOCTHOTO OTHOLIEHHWS K OTE€YECTBEHHOMN
XUMHH; K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO YBAXXEHUA K IIPOLIECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPHIIOKEHUS XUMHUU, OCO3HAHUS
TOT0, YTO JAHHBIE HAYKH €CTh PEe3yJIbTaT AJTUTEIbHBIX HA0II0IEHUH, KPOMTOTIUBBIX

9KCIICPUMCHTAJIbHBIX IIOMCKOB, IIOCTOSAHHOI'O Tpyadad y‘{éHBIX U TIIPAKTHUKOB;



HHTCPCCAa M IMO3HABATCIIbHBIX MOTHUBOB B IIOJYYCHUHW M IHOCJICAYIOUICM aHAJIN3C

uHGOpPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUWSA: HPABCTBCHHOI'O CO3HAHHA, 3THUYCCKOI'O
IIOBCACHUA, CITOCOOHOCTH OLCHHWBATb CHUTyallhuH, CBA3AHHBIC C XHUMHYCCKHMMU
ABJICHUAMHU, U IPUHUMATb OCO3HAHHBLIC PCIICHUA, OPUCHTUPYACH HAa MOPAJIBHO-
HPAaBCTBCHHLBIC HOPMbBI M HOCHHOCTHU; I'OTOBHOCTH OICHHUBATDH CBOE ITOBCACHUC U
IMOCTYIIKH CBOHX TOBapI/IHIeﬁ C HOBI/IHI/Iﬁ HPAaBCTBCHHBLIX W IPABOBLIX HOPM H C

y‘-IéTOM OCO3HaHUA HOCJIGI[CTBI/Iﬁ ITIOCTYIIKOB;

4 ) dbopmupoBaHHUs KyIbTYpHl 3A0POBBS: MOHWMAHUS IIEHHOCTEH 370POBOTO U
O0e3omacHoro oOpasa >KHU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (M3MYECKOMY U INCUXHUYECKOMY 370POBbIO; COONIOACHUS MPaBUII
0e3omacHOro oOpanieHus ¢ BEIIECTBaMU B OBITY, TOBCEAHEBHOM XKU3HU, B TPYIOBOM
JEeSATEIbHOCTH; MOHUMAHUSI IEHHOCTH IIPABUJI MHAWBUIYaJIbHOTO U KOJUIEKTUBHOTO
0€30I1aCHOr0 MOBEJCHUS B CUTYAlUsIX, YTPOXKAOMIMX 30POBBIO U JKU3HM JIIOJCH;
OCO3HAHUSl TIOCTEACTBUNA W HEMPUSATUS BPEIHBIX TMPUBBIYEK (yIOTpeOICHHUS

aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) TpyHOBOro BOCHUTAaHHS: KOMMYHHKATHMBHOW KOMIIETEHTHOCTH B Yy4eOHO-
MCCJIEI0BATENLCKOM ICSITEIBHOCTH, OOIIECTBEHHO TOJIE3HON, TBOPUECKON U APYTUX
BHUJIAX JICSITEIbHOCTH; YCTAHOBKHM HA aKTUBHOE Y4acCTUE B PELICHUH MPAKTHUYECKUX
3aJlay COLMaIbHOM HAIPABIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJIbl); HHTepeca
K MIPaKTUYECKOMY M3yUCHUIO MPOohecCrid pa3IndHOro PoJia, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMHH; YBOKCHUS K TPYIY, JIOJIM Tpy1a U
pe3yJbTataM TPYAOBOM JEATETbHOCTU,; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHIUBUyaIbHON TpaeKTopuu oOpa3oBaHus, Oyayiied nmpodeccuu u peann3anuu
COOCTBEHHBIX KU3HEHHBIX TIUIAHOB C€ YYETOM JIMYHOCTHBIX HMHTEPECOB,

CIIOCOOHOCTEH K XMMHH, UHTEPECOB M MOTPEOHOCTEN 00111eCTBA;

6) SKOJOTUYECKOTO BOCIUTAHUS: SKOJOTUUYECKH I1€JIeCO00Pa3HOTO OTHOIIEHUS K

INpUpoOAC KaK HWCTOUYHHUKY CYHICCTBOBAHHUA JKHU3HM Ha 3CMJ'I€; ITIOHHMMAaHMH



IO0ATBHOTO XapakTepa HKOJIOTHYECKUX MPOOJeM, BIHMSHHUS SKOHOMHUYECKHX
IPOLIECCOB HAa COCTOSHHE NPHUPOAHOW M COLMAIBHOM CpEIbl; OCO3HAHMS
HEOOXOJMMOCTH HCIOJIb30BaHUSl JOCTUKEHUN XUMHUM JUIsl PEIICHUS BOIPOCOB
pallMOHAIILHOTO  MPUPOJONOJIB30BAHUS;  AKTUBHOTO  HENPUATHUS  JACHCTBUIA,
NPUHOCSIIUX BpEIl OKpYXalolled MNPUPOJHON Cpelle, YMEHHUS MPOTHO3UPOBATh
HEOJIAronpUsITHbIE IKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAECMBIX JTEHCTBUN U
npefoTBpaliaTh UX; HaJIU4Usl  Pa3BUTOTO  AKOJOTHYECKOTO  MBIIUICHUS,
HKOJIOTUYECKOM KYJIbTYPBhI, OIbITa EATEILHOCTH SKOJOTUYECKON HAPABICHHOCTH,
YMEHUSI PYKOBOJACTBOBATHCS HMMH B [O3HABATEIbHOM, KOMMYHHMKAaTHUBHOU U
COI[MAJILHON TpaKTUKE, CHOCOOHOCTM U YMEHHMS AaKTHUBHO MPOTUBOCTOSITh

UjeoJIoTun XeMopoouu;

7) UEHHOCTM HAy4YHOTO [IO3HAHUSA: MHPOBO33PEHUSA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN MPAKTUKHU; ITOHUMAHUS
cnenuUK XUMHHM Kak HayKd, OCO3HaHuUi €€ poiu B (HOpMUPOBAHHUU
pallMOHAJILHOTO HAYYHOTO MBIIIJIEHUSI, CO3/JaHUM 1ETIOCTHOTO MPE/ICTaBICHUs 00
OKPYKaOLIEM MHUPE KaK O €AMHCTBE IIPUPOBI U YETIOBEKA, B IO3HAHUU IPUPOJIHBIX
3aKOHOMEPHOCTEH W pelIeHUU MPOOJEM COXPAHEHUSI MPUPOJHOTO PABHOBECHS;
yOEXIEHHOCTU B 0CO00M 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOM ITUBUIIM3AINH: B €€
T'YMaHUCTUUYECKOW HAMpPaBJICHHOCTH M BAaXXHOW POJM B CO3JaHUM HOBOM 0asbl
MaTepUaIbHOM KYJIbTYpbl, B PEIICHUH TJIOOAJIBHBIX MPOOJIEM YCTONYMBOIO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETUUECKON, MUIIEBOU U IKOJIOTUMYECKON
0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00ECIICUCHUH YCIOBUM YCIICIIIHOTO Tpyaa U
HKOJOTUYECKH KOMGPOPTHOM >KM3HM KaXKJIOTro ujeHa OOIIecTBa; €CTECTBEHHO-
HAay4YHOU I'PaMOTHOCTH: IIOHUMAHUS CYLIIHOCTH METOJIOB O3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble 3HAHMS IS
aHaNMM3a U OOBSICHEHUS SIBICHHUM OKPYXAIOIIEr0 MHUpPAa M MPOUCXOIAIINX B HEM
W3MECHEHUH, yMEHHUS JleJlaTh OOOCHOBAaHHBIC 3aKIIOUCHHS HAa OCHOBE HAYYHBIX
(hakTOB M HMMEIONMIMUXCS JAHHBIX C IEJbI0 TMOJYYECHHUS! JOCTOBEPHBIX BBIBOJOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XMUMHUUYECKHUE 3HAHUS IS PEIICHUS

HpO6JICM B pCaJIbHbIX JKHM3HCHHBIX CHTyalUsaX; MHHTECpECa K IIO3HAHUIO,



UCCIIEIOBATENLCKOM NEATENbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY
00pa30BaHMUIO U CaMO0OPa30BaHUIO, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUU IO
XMMHHU B COOTBETCTBUU C )KU3HEHHBIMU IOTPEOHOCTSIMH; HHTEPECA K OCOOEHHOCTSIM

TpyZa B pa3nu4HbIX chepax mpodeccnoHaTbHON eI TEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeTanpeamMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPaMMEBI 10 XUMHHU Ha YPOBHE
cpenHero oOmero oOpa3oBaHHUsS BKJIIOYAIOT: 3HAUMMble Ui  (HOPMHpPOBAHUS
MHUPOBO33PEHUSI  OOYYAIOUIMXCS  MEXAUCHUIUIMHAPHBIE  (MEXKIIPEIMETHBIE)
OOIIeHAYYHbIE TIOHSATHUS, OTPAXKAIOIINE [EITOCTHOCTh HAYYHOW KApTUHBI MUpPA H
crienn(UKy METOJIOB IMO3HAHHMS, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaX (MaTepws,
BEIIECTBO, DHEPrusi, SIBJICHHE, IPOIECC, CHCTEeMa, HAy4HbIH (hakT, MPHUHIUI,
TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0oBaHue, HaOII0IeHHE,
U3MEpeHue, OHKCIEPUMEHT U JIpyrHe); YHUBEpCaJbHbIE Y4eOHBbIE JIEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHMKATHUBHBIC, PETyJISTHBHBIE), 00eCHeunBaronye
dopmupoBaHre (QYHKIMOHATIHHONH TI'PaMOTHOCTH M COLMAIBHOW KOMIICTECHIIHH
OOy4YaromMxcs;  CIOCOOHOCTh  OOYYAlOIIUXCS  HCIOJB30BAaThb  OCBOCHHBIE
MEXKTUCIUIIMHAPHBIC, MHUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAIbHBIC yUCOHBIC

JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE Ppe3ybTaThl OTPAXAOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU

JICVCTBUSIMH.
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3zoBble Jiormueckue AeMCTBHMSI: CaMOCTOATENbHO (OPMYIUPOBATH U
aKTyaJu3UpoBaTh MpoOJIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE; ONMPEAENATh LeNn
JEATEIIbHOCTH, 3a/aBas NMapaMeTpbl M KPUTEPUM HX JOCTHKEHHUS, COOTHOCHUTH
pe3yabpTaTbl ACATEIBHOCTH C IIOCTABJICHHBIMU LEISAMH; MCIOJIB30BATh IPH
OCBOCHUM 3HAaHWW NPUEMBI JOTWYECKOTO MBILUIEHUS: BBIACIATh XapaKTEPHbIC

IIPU3HAKH MOHITHH U YCTaHABJIMBATL HUX  B3dUMOCBA3b, HCIIOJIB30BaTh



COOTBETCTBYIOIIUE TOHATUS JJII OOBSICHEHHS OTICIbHBIX (PAKTOB U SIBICHUM;
BBHIOMpATh OCHOBAHUS U KPUTEPHUM IJIs1 KJIacCU(UKAIUKA BEIIECTB U XMUMHUYECKHUX
peaKkiuii; ycTaHaBIMBATh MPUUYMHHO-CIICIACTBEHHBIE CBSI3U MEXIY H3y4aeMbIMU
SABJICHUSIMU; CTPOUTDH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHbBIC, 1€AYKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIMPOBATH BBIBOJABI M 3aKIIOUEHHS; MNPUMEHSTh B IIpoliecce
MO3HAHUSL HCIOJb3yeMble B XUMHUHM CHUMBOJMYECKHE (3HAKOBBIE) MOJECIH,
npeo0pa3oBbIBaTh MOJICIbHBIE MPEACTABICHUS — XUMHUYECKUH 3HAK (CUMBOI)
AJIeMEHTa, XUuMH4deckas Gopmysia, ypaBHEHUE XUMUUECKOHN PEaKIK — [PU PELICHUN
y4eOHBIX TIO3HABATEIBHBIX W MPAKTUYECKUX 3a7ad, NPUMEHSTh Ha3BAHHBIC
MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XAPAKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB M XUMHUYECKUX peakiinil. ba3oBbie ncclie1oBaTeIbCKUe JEUCTBUS: BIIAJIETh
OCHOBAaMHU METOJOB HAy4YHOTO TMO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIIU;
dbopMyIMpoBaTh 1EIU U 3aJa4d MCCIIEIOBAHUS, MCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSITEIILHO CPOPMYTUPOBAHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS
U OCHOBBI JUig (OPMHUPOBAHMS THUIIOTE3bl MO TPOBEPKE MPABMIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUH; BIaJETh HABBIKAMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS
U TPOBEACHUS YUYEHHUYECKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJIIOAaTh 32 XOJIOM IPOIIecca, CaMOCTOATEILHO MTPOTHO3UPOBATh €ro Pe3yJibTar,
dbopmynupoBaTh  0000IIEHHWS ©  BBIBOJALI OTHOCHUTEJIBHO  JIOCTOBEPHOCTHU
pE3YNIbTATOB MCCIIEOBAHUS, COCTABJISITH OOOCHOBAHHBIM OTYET O TPOJEIAHHOU
paboTe; mpUOOpEeTaTh OMNBIT YYCHUUYECKOM MCCIEAOBATEILCKON W MPOEKTHOM
JEATEIIbHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3JIMYHbIX METOJ/IOB

ITIO3HAaHUs.

PaGora ¢ unHdopmanmeil: OpUEHTHUPOBATHCS B PA3IMUYHBIX HCTOYHHKAX
uHbopMaluu (Hay4yHO-TIOMYJISIipHAsl JUTepaTypa XHUMHUYECKOTO COJEp KaHUA,
CIpaBouHble MocoOus, pecypchl WHTepHeTa), aHanU3UpOBaTh HHPOPMALIUIO
pa3iMuYHBIX BUJOB HU (OpPM MpEeACTaBIECHUS, KPUTHUECKU OICHUBATh €&

JIOCTOBEPHOCTh M HEMPOTHUBOPEUYUBOCTH; (HOPMYIUPOBATH 3alPOCHl U MPUMEHSTH



pa3iuyHble METOAbI MpU TOUCKe U 0TOOpe uHpOpManuu, HEOOXOAUMOW MAJis
BBIMIOJIHEHHSI y4EOHBIX 3a/Jad  OMpeNelEHHOrO THIA; MTPUOOpETaTh  OIBIT
UCTIOJIb30BaHUSl WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHHA U Pa3IMYHBIX
MOMCKOBBIX ~ CHUCTEM; CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO  (opmy
npecTaBiIeHus HHPopMaluu (CXembl, rpaduKy, TuarpaMMbl, TAOIUIIbI, PUCYHKH U
JpyTue); WCIOJIb30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpPEICTBA NpU paboTe C
XUMHUYECKOM uWHpoOpMalueil: NPUMEHATh MEXNpeAMETHbIE ((PU3NYeCKue W
MaTeMaTH4eCKre) 3HAKH U CHUMBOJBI, (hOpMyIibl, aOOpeBUaTyphl, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC Yy4YeOHbIe [JeiCTBHMA: 3a7aBaTb
BOIPOCHI O CYIIECTBY OOCYXJ1aeMOIl TeMbl B XOJE JIuanora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HWJACH, (POPMYyJIHpPOBATH CBOM NPEAJOKEHHUS OTHOCUTEIBHO
BBIIIOJIHEHUS TPEUIOKEHHON 3aJa4M; BBICTYIIATh C IIPE3CHTALUEN PEe3yJIbTaTOB
II03HABATEIILHON ACATEIbHOCTH, IOJYYEHHBIX CAMOCTOATENIBHO UM COBMECTHO CO
CBEPCTHMKAaMH ITPU BBINOJHEHUH XWMHUYECKOTIO JKCIIEPUMEHTA, MPAKTUYECKOU
paboTHI MO HMCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3alud yueOHOTO
POEKTa, U GOPMYIUPOBATH BHIBOBI MO PE3YJIbTaTaM MPOBEAEHHBIX UCCIETOBAHUN

MyTEM COTJIACOBAHMS MO3UITNI B X071 OOCYKJIEHUS U 0OMEHa MHEHUSIMU.

Pery1siTuBHBIE yHHMBeEpCajibHble y4YeOHbIC JeHCTBHUSI: CaMOCTOSTEIBHO
IUIAHUPOBATH U OCYILECTBIATH CBOIO MIO3HABATENBHYIO AEATEIbHOCTD, ONPEIEIss €€
HeNMU U 3a7aud, KOHTPOJIMPOBATH U MO Mepe HEO0OXOIUMOCTH KOPPEKTUPOBATH
npeajiaraeMblii  aNropuT™M  ACHCTBMM  TpPU  BBINOJHEHUH  y4e€OHBIX U
MCCIIeI0BATENbCKUX 3a/1a4, BRIOMpaTh HanboJiee 3(pPeKTUBHBIN CTIOCOO UX peleHus
C y4€TOM IIOJyYEHMs HOBBIX 3HAHMM O BEIIECTBAX M XUMHYECKUX PEAKIUAX;
OCYLIECTBJISATh CAMOKOHTPOJIb JEATEIbHOCTM HAa OCHOBE CaMOaHaiuu3a |

CaMOOLCHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC



[IpeameTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXalT: Cc()OPMUPOBAHHOCTH TMPEJACTABICHUNA: O MeCTE€ H 3HAUCHUU
OpPraHUYECKON XMMHU B CUCTEME ECTECTBEHHBIX HayK U €€ poju B 00ECIeueHUU
YCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA B PEHICHUH NPOOJIEM 3KOJIOTHYECKOM,
HHEPreTUYECKON M MUIIEBOW OE€30MACHOCTH, B PA3BUTUM MEIULMHBI, CO3JaHUU
HOBBIX MaTEpUajIOB, HOBbIX HCTOYHUKOB HEPIHH, B OOECIIEUEHUHN PALlMOHAIBHOTO
IPUPOIOTIONB30BaHUS, B (OPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJIOBEKA, a TAK)KE IKOJIOTMYECKH OOOCHOBAHHOTO OTHOLLEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CPEJIE; BJIAJICHUE CUCTEMON XMMHUECKUX 3HAHUW, KOTOPask BKIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN JJIEMEHT, aTOM, SIIPO U JJIEKTPOHHAS
oboiouka aroma, s-, P-, d- aTOMHBIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, TuOpuau3alus aTOMHBIX OpOuTalield, HWOH, MOJEKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XMMUYECKas CBs3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHbIN 00BEM, YIJIEPOJIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynma, pajadkal, CTPYKTYpHble (QopMyibl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTYpHasi M NPOCTPAHCTBEHHas (reoMeTpuyeckKas,
ONTHUYECKAs), HM30MEpPbI, T'OMOJOTMYECKUH psAJl, TOMOJIOTH, YIIEBOAOPObI,
KHUCJIOPOZ- U a30TCOAEPKAILME OPraHUYECKUE COCAUHEHMs, MOHOMED, IOJIMMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS; TEOPHUM, 3aKOHBI
(nepuognueckuii 3axkoH JI.JMI. MenpaeneeBa, Teopus CTPOEHUS OPraHUYECKHUX
Bemects A.M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3a4KOH COXPAaHEHUS
U TpEeBpalICHUs] DHEPrUM TMPUH XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHW, MUPOBO33PECHUECKUE 3HAHWUS, JIEKAIINE B OCHOBE
ITOHMMAHUS NPUYUHHOCTU U CUCTEMHOCTH XMUMHWYECKHUX SIBIICHUN; TPEACTABICHUSA O
MEXaHU3Max XUMHUYECKUX pEaKUuid, TEPMOJMHAMHUYECKHUX W KHHETHYECKHX
3aKOHOMEPHOCTSX X IPOTEKAHMsI, O B3AUMHOM BJIIMSIHUM ATOMOB U I'PYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3(dekTsl, opuentantsl | u Il pona);
(baKTOJOTMYECKHUE CBEACHHS O CBOMCTBAX, COCTaBe, MOIYYEHUU U 0O€30MacCHOM
UCIIOJb30BAaHUU BAaXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU

ACATCIBbHOCTH YCIIOBCKA, O6HII/IX HAaYYHBIX ITPUHOUIIAX XUMHUYCCKOI'0 IIPOU3BOJACTBA



(Ha mpuMepe MPOU3BOACTBA METaHOJa, epepadboTku HeDTH); cPOPMUPOBAHHOCTH
YMEHHW: BBIABIATb XAPAaKTEPHbIE MNPU3HAKKM IIOHATHM, YCTAHABIMBATH MX
B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS IPU OIMCAHUU COCTaBa,
CTPOCHHSI U CBOMCTB OPraHMYECKHX COCAUMHEHMIA; C(HOPMUPOBAHHOCTH YMEHUIL:
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIAKY JUII COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB; COCTABJISATH YPAaBHEHUS XUMHMUYECKHMX PEAaKUUMW M PACKPBIBATH HX
CYILLIHOCTb: OKHCJIMTEIIEHO-BOCCTAHOBUTEIIBHBIX peakuui IIOCPEICTBOM
COCTaBJICHMs JIEKTPOHHOIO OajaHca ITHX pEeaklUui, peakuuid HOHHOro oOMeHa
INyTEM COCTABJIEHUA MUX IIOJMHBIX M COKpPAIIEHHBIX WOHHBIX YPaBHEHUM;
U3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHWYECKUX BEILIECTB ISl WUIKOCTPALUA HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHMS; CHOPMUPOBAHHOCTH YMEHUM:
YCTaHABJIMBATh IPUHAICKHOCTh WM3YYEHHBIX OpPraHUYECKUX BEIIECTB II0 MX
COCTaBy U CTPOCHUIO K ONPEACIIEHHOMY KIAacCy/TpyIIie COeIUHEHUH, AaBaThb UM
Ha3BaHusi 1o cucrematudeckoil HomeHkimarype (IUPAC) wu npuBoauth
TPUBHAJIbHBIE HA3BaHUs I OTACIIBHBIX IIPEIACTABUTENIEN OPraHUYECKUX BEILIECTB
(9THIEH, aleTWIEH, TOJIYOJI, INIMLEPHH, STUICHIVIMKOIb, (PEHOJ, (OopMalbIerun,
aleTaablIerul, aleToH, MypaBbHHAs KUCIOTA, YKCYCHas KHCIJIOTa, CTEApUHOBAsd,
OJIEMHOBAsl, MaJbMUTUHOBAs KHCIOTHI, TJIMIMH, AlaHWH, MallbTo3a, (PYKTO3a,
aHWIMH, JUBUHWI, U30IIPEH, XJIOPOIPEH, CTUPOJ U APYTUe); cHOPMUPOBAHHOCTH
YMEHHs OINPENENATh BHUJ XUMHUYECKOW CBSA3M B OPraHUYECKUX COEIUHEHMSX
(koBajJieHTHasT W HWOHHAs CBS3b, G- W T-CBSI3b, BOJOPOAHAs  CBS3b);
cOPMHUPOBAHHOCTh YMEHHUS NPUMEHATH [OJIOXKEHUS TEOPUM  CTPOCHUS
oprannyeckux BemectB A.M. BytnepoBa st 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; C(HOPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh
COCTaB, CTpPOEHHE, (U3MUEeCKHMEe M  XUMHYECKHE CBOMCTBA  THIHMYHBIX
IIPEACTABUTENIE  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AJKAHOB,
LIUKJIOAJIKAHOB, AJIKEHOB, AJIKaJUEHOB, AJIKUHOB, aPOMAaTUYECKUX YIJIEBOJOPOAOB,
CIHUPTOB, AJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, TPOCTHIX U CIOXKHBIX I3(PUPOB,

KUPOB, HI/ITPOCOC,Z[I/IHCHI/Iﬁ n aMHUHOB, aMHUHOKHUCIIOT, 6CHKOB, YTJI€BOA0B (MOHO-,



M- W TOJUCAaXapuA0B), WUIIOCTPUPOBATh T'E€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUNA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (POpMyI1; cPOpMHUPOBAHHOCTH YMEHHUS MTOATBEPKAATh HA KOHKPETHBIX
MpUMeEpax XapakKTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPTraHWYECKHX
COCIMHEHUN OT KPAaTHOCTH W THUIIa KOBAJICHTHOM CBS3M (G- M TM-CBSI3U), B3AUMHOI'O
BJIMSIHUSL aTOMOB W TPYIIl aTOMOB B MoOJeKyjlaX; C(OPMUPOBAHHOCTb YMEHUS
XapaKTEPU30BaTh WCTOYHHUKHU YTIECBOJAOPOIHOTO CHIPhs (HEDTh, MPUPOIHBINA Ta3,
yTOJib), CIOCOOBI €ro MepepadOTKH M MPAKTUYECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTku; cHOPMUPOBAHHOCTH BIIAJICHUSI CHUCTEMON 3HAHUM O €CTECTBEHHO-
HAay4YHBIX METOJaX TO3HAaHHUS — HAOMIOJCHUN, H3MEPEHHUH, MOJCIUPOBAHUH,
AKCTIEpUMEHTE (pPEaIbHOM M MBICIICHHOM) W yMEHHUSI NMPUMEHSATh OTH 3HAHUS;
c(hOpMUPOBAHHOCTh YMEHHSI MNPUMEHSATh OCHOBHBIC ONEpallid MBICIUTEIBHON
JeATeIIbHOCTH — aHallu3 U CHHTE3, CpaBHEHHUE, O0O0OIICHHE, CHCTEMaTH3alluIo,
BBISIBJICHHE MPUYMHHO-CIICICTBEHHBIX CBS3€HM — JIJIsl U3YUE€HUSI CBOMCTB BEIIECTB U
XUMHUUYECKUX peakuuil; cHOpMUPOBAHHOCTh YMEHHU: BBISBISITh B3aUMOCBS3b
XMMHUYECKUX 3HAHMN C TIOHATHUAMHU M TPEJICTABICHUSMM JPYyTHX €CTECTBEHHO-
HAay4YHBIX TPEAMETOB Il 0OoJiee  OCO3HAHHOTO TOHUMAHUSI  CYIIHOCTHU
MaT€pUaJIbHOTO E€IWHCTBA MHpPA, HCIOJb30BaTh CHUCTEMHBIE 3HAHUS 1O
OpraHUYeCKON XUMHUHU IS OOBSICHEHUS] U MPOTHO3UPOBAHMS SIBICHUM, MMEIOIIHNX
€CTECTBEHHO-HAYUHYIO MpUPOAY; CHOPMUPOBAHHOCTH YMEHHI: MPOBOIUTH
pacuy€Thl MO XUMHUYECKUM (OpMyJIaM M YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIHH C
UCIIOJb30BaHUEM (u3nueckux BeaWMYMH (Macca, OOBEM Ta30B, KOJUYECTBO
BEILIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacuéThl MO
HAXOXKJECHUI0O XUMUYECKOU (POPMYIIbI BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISM
XUMHUUYECKUX DJIEMEHTOB, TMPOJAYKTaM CropaHus, IUIOTHOCTH Ta3000pa3HbIX
BEIECTB; C(POPMUPOBAHHOCTh YMEHHH: TPOTHO3HPOBATH, aHAJIU3UPOBATH U
OIICHUBATh C IO3HMIIUHA JKOJIOTHYECKOM O€30ITaCHOCTU IIOCIICICTBHS OBITOBOM H
MIPOU3BOJICTBEHHOH JEATEILHOCTH YeJI0OBEKa, CBA3aHHOM C epepaboTKOM BEIECTB,
WCITOJIH30BATh TIOJYUYCHHBIE 3HAHUS IS IPUHITHS TPAMOTHBIX PEIICHUN mpooieM

B CUTyallUAX, CBA3AHHLBIX C XHMHCﬁ; C(l)OpMI/IpOBaHHOCTB YMGHI/II\/'I: CaMOCTOATCIIBPHO



IUTAHUPOBATh M MPOBOJUTH XUMHUYECKHH 3KCIEPUMEHT (TMOJIy4YeHHEe M H3yueHue
CBOMCTB OpraHMYECKHX BEHIECTB, KA4YeCTBEHHBIC pEaKUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOAEPKAIIUX OPraHWYECKUX BELIECTB, PELICHUE
OKCIIEPUMEHTAJIBHBIX 3aJ]ad [0 pPACIO3HABAHUIO OPTaHMYECKHUX BEIIECTB) C
COOJIIO/IEHHEM TTpaBWJI 0€30MacHOr0 OOpallleHusl ¢ BELECTBAMH U J1JaOOPaTOPHBIM
o0opynioBaHueM, (popMyIHpOBaTh LIE€Tb UCCIEA0BAHNUS, IPEACTABIIATH B Pa3IMYHON
dopMe  pe3ynbTaThl  AKCIEPUMEHTa, AaHAJIW3UPOBaTh M  OLEHUBATH  UX
JIOCTOBEPHOCTh; CPOPMUPOBAHHOCTh YMEHMN: COOJIIOaTh MpaBUiIa SKOJIOTMUECKU
LEJIECO00Pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbSI, OKPY’KAIOIIEH MPUPOIHON CPEIbl U TOCTIKEHUS €&
YCTOMYMBOTO Pa3BUTHUS; OCO3HABATh ONACHOCTh TOKCUYECKOIO JEHCTBUS HA KUBbIE
OpPTraHU3Mbl OTPEACIEHHBIX OPTAaHMYECKUX BEIIECTB, MOHUMAsi CMBICH MOKa3aTems
ITAK; aHanu3upoBath 11€I€CO00Pa3HOCTh MPUMEHEHHUS OPIaHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH M B OBITY C TOYKM 3pEHUS COOTHOLUEHUS PHUCK-TIOJIb3a;
cOPMUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBIATH  IIE€JICHANPABICHHBIA  MOUCK
XUMHUYECKON MH(MOPMAITNHU B PA3TUYHBIX UCTOUHUKAX (Hay4yHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, MHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUUECKYIO0 HH(OPMaLINIO, TepepadaThiBaTh €€ U UCIOJIb30BATh B

COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1auei.
11 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOmIas W HeopraHuyeckKas
XUMHUS» OTPaXKarT: CHOPMUPOBAHHOCTh MPEACTABICHUNA: O MaTepUaibHOM
€IMHCTBE MUPA, 3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJICHUU MIPUPOBI, O MECTE U
3HAUYCHUU XWMHH B CHUCTEME ECTECTBEHHBIX HayK M €€ poysin B OOeCleueHUuur
YCTOMYMBOIO Pa3BUTHS, B PEUICHUM MPOOIEM IKOJOTMUYECKON, YHEPIeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEPHaJoOB,
HOBBIX MCTOYHUKOB DHEPTUHU, B obecrieueHnn PaLMOHAIILHOT'O
NPUPOAOIIOIb30BaHUs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIECH KYyJIbTYpbl

YCJIOBCKA, a TaAKXKEC dKOJIOTHYCCKHU 000CHOBAHHOT'O OTHOIIIEHHUS K CBOCMY 310POBbBIO



Y IPUPOJHOM CPEJE; BJIAICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOpask BKIKOYAET:
OCHOBOTIIOJIATAIOIINE ITOHATHS — XUMHUYECKUI DJIEMEHT, aTOM, IPO aTOMa, U30TOIIBI,
JNIEKTpOHHAs 000JOYKa aTtoma, s-, P-, O-aToMHbIe OpOHWTaNIM, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMma, TMOpuau3alus aTOMHBIX oOpOuTanei, HoH,
MOJIEKYJIa, BaJIEHTHOCTb,  AJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIICHUS,
XMMHUYECKasl CBs3b (KOBAJIEHTHasl, MWOHHAs, MeETaJuIM4yecKasi, BOJOPOJHAs),
KpUCTAJUINYECKAsT PEMIETKA, XHMHUYECKas peakuus, pacTBOpP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJICKTPOJIUTUYECKAs JUCCOLMALMS, CTEIEHb JAMCCOLMALNH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHAYECKON PEaKLUN, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMHUIECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOIUTHUECKON AUCCOLMALNU, MEPUOIUUECKHIMA
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHEHUS U
IIPEBPALLECHUs] DHEPIUU NIPU XUMHUUYECKUX PEAKLHUAX, 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHU S3BIK
XUMHH, MAPOBO33PEHUYECKHE 3HAHNUS, JIEKAIIUE B OCHOBE IOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XMMHMYECKUX SIBJICHUM; COBPEMEHHBIE IIPEACTABICHNS O CTPOCHUU
BEILIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJIEKYJSIPHOM YPOBHSX;
IPEACTABICHUS. O MEXAHM3Max XHMHUYECKUX PEaKIHi, TEPMOJWHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKAaHMsS, O XMMUYECKOM PABHOBECHH,
pacTBOpax U JUCIEPCHBIX CHUCTEMAax; (PAKTOJOIMYECKUE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MaCHOM HCHOJIb30BaHUU BAKHEHIINX HEOPTraHUUECKUX
BEILIECTB B OBITY M MPAKTUYECKOW JESITENIbHOCTU YeJIOBEeKa, OOIIMX HAayYHBIX
MPUHIIMIIAX XMMHUYECKOTO MPOU3BOJICTBA; CPOPMUPOBAHHOCTh YMEHMI: BBISBISATH
XapaKTEPHbIE IPU3HAKH MMOHSATUMN, YCTAHABIMBATh UX B3aUMOCBS3b, UCIIOIb30BAThH
COOTBETCTBYIOIIME TMOHATUA MPHU ONHCAHUM HEOPTaHMYECKHX BEIIECTB U HX
npeBpalieHuit;  c(OPMUPOBAHHOCTh yYMEHMSI  MCIOJB30BAaTh  XUMHUYECKYIO
CUMBOJIUKY JUIsI COCTaBJ€HHUS (HOpMyN BEIIECTB M YpPAaBHEHUH XUMHYECKHX
peakuuii, cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJENbHBIX BEIIECTB; C(OPMUPOBAHHOCTb YMEHHUS OMpPENEISATh BaJCHTHOCTh U

CTCIICHb OKHUCJIICHHMA XHMHYCCKHUX J3JIEMCHTOB B COCAHMHCHUAX, BHU] XUMHYECKOMN



CBSA3M (KOBAJIEHTHAs, MIOHHAS, METAJUIMYECKAs, BOAOPOAHAS ), TUI KPUCTATNINYECKOM
peméTK KOHKPETHOTO BEIIECTBA; C(HOPMUPOBAHHOCTH YMEHHUS OOBSICHSTDH
3aBUCUMOCTb CBOMCTB BEIIECTB OT BHJAa XUMHUYECKOM CBA3M U THUIIA
KPUCTAJUIMYECKOW PEMIETKHM, OOMEHHBIA M JIOHOPHO-AaKLENTOPHBIA MEXaHU3MbI
oOpa3oBaHUs KOBAJICHTHOMN CBS3H; c(OpMUPOBAHHOCTH YMEHUM:
KJIACCU(UIMPOBATh: HEOPraHUYECKHE BEIIECTBA IO HX COCTaBY, XMMHUYECKHE
pEeaklMy IO PA3IUYHBIM MPU3HAKAM (YHUCIYy M COCTaBYy PEarupyrolluX BEIIECTB,
TEIUIOBOMY 3((eKTy peakuuu, HW3MEHEHHUIO CTEIEHEW OKHUCIEHHUS AJIEMEHTOB,
0o0OpaTUMOCTH, YYacTHIO KaTajld3aTopa W APYIHE); CaMOCTOSATEIbHO BBIOMpATh
OCHOBAHMSI U KPUTEPUHU IS KIACCU(PUKALIMKM U3YyYAaE€MbIX BEIIECTB U XUMUYECKUX
peakuuii; copMHUPOBAaHHOCTb YMEHUS pACKPBIBATH CMBICI IEPUOANUECKOT0 3aKOHA
JAN. MeHneneeBa W JEMOHCTPUPOBATH  €r0  CUCTEMAaTU3HMPYIOLIYIO,
OOBSICHUTENBHYIO M IMPOTHOCTUYECKYIO (YHKIMH; CHOPMUPOBAHHOCTH YMEHUM:
XapaKTepU30BaTh HIEKTPOHHOE CTPOCHHUE ATOMOB U MOHOB XUMHUYECKHUX JIEMEHTOB
nepporo—4uerBéproro nepuogoB Ilepmommueckonn cucremsl /.M. Menneneena,
UCIIOJNB3Ysl IOHATHS «QHEPTETUYECKUE YPOBHM», «DHEPIETUUYECKHUE IIOLyPOBHU»,
«s-, p-, d-aromHBIC OpOWUTANIN», «OCHOBHOE M BO30YXKIEHHOE SHEPIETUYCCKHE
COCTOSIHHSI aTOMa»; OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB U UX COCAWHEHUU M0 Nepuojaam M rpymmnam [lepuoandyeckon cucTemsl
J.W. MeHnneneeBa, BaJEHTHbIE BO3MOYKHOCTH aTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHMSI MX  JJIEKTPOHHBIX  000JI0YeK;  C(POPMUPOBAHHOCTb  YMEHUM:
XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB,  IOATBEPXKIATh  CYLIECTBOBAHWE TE€HETHYECKOM  CBA3U  MEXKAY
HEOPTaHUYECKUMH BEIECTBAMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUUU; C
MOMOILbIO  YpaBHEHUW C(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH:
OKHCIIUTEJIbHO-  BOCCTAHOBMUTENIBHBIX  PEAKIMM IMOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO OajaHca JTHUX peaklHil; peakuui HOHHOrO OOMEHa MyTEM
COCTaBJICHUsS MX TOJHBIX M COKpALIEHHBIX MWOHHBIX YPaBHEHUM; peaKUuu
TUAPOJIN3a; PeaKuil KOMILIEKCOOOpa3oBaHusl (Ha IpUMeEpe TUAPOKCOKOMILIEKCOB

IMHKA W aJIIOMUHUSA); CHOPMHUPOBAHHOCTh YMEHHUS OOBACHITH 3aKOHOMEPHOCTHU



MPOTEKAHUSI XUMUYECKUX PEAKIUN ¢ YUYETOM UX SHEPreTUYECKUX XapaKTEPUCTHK,
XapakTep W3MEHEHUS CKOPOCTM XHMHUYECKOW peakuMd B 3aBUCHUMOCTH OT
Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTEP CMEIEHUS XUMUYECKOTO PAaBHOBECHUS TO]1
BIUSHAEM BHEMIHWX BosaewcTBuil (mpuunumn Jle Illarense); chopmupoBaHHOCTD
YMEHHSI XapaKTEpU30BaTh XUMHUYECKHUE PEAKIUH, JIeKAllMe B  OCHOBE
MPOMBIIIUICHHOTO TOJYYEHUsI CEpHOM KHCIOThI, aMMHaka, oOIlue Hay4YHbIe
NPUHIUNBl  XUMHYECKUX  MPOMU3BOJICTB;  1E€IE€CO00OpPa3HOCTh  MPUMEHECHUS
HEOPTaHWYECKUX BEHIECTB B IPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUSA
COOTHOILIEHHSI PUCK-TI0JIb3a; COPMHUPOBAHHOCTh BIJIAJICHUA CUCTEMOMN 3HAHUU O
METO/JAaX HAyYHOIO MO3HAHUS SABJICHUA NPUPOJLI — HAOJIOJECHHE, U3MEpPEHHUE,
MOJICIUPOBAHUE, JKCHEPUMEHT (pEalbHBbI W MBICICHHBIN), HCIOJb3YEMbIX B
€CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSTh 3TU 3HAHUS MPHU IKCIEPUMEHTATHLHOM
WCCJICIOBAHUU BEIIECTB U /I OOBSICHEHU S XUMUYECKUX SIBIICHUHN, UMEIOIINX MECTO
B NPUPOJIE, MPAKTHUYECKON NESITEIbHOCTH YEJIOBEKA U B MOBCEIHEBHOW KU3HU;
c(hOpMUPOBAHHOCTh YMEHHS BBISBIATh B3aUMOCBSA3b XHUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
O0ojee  OCO3HAHHOrO  NOHMMAaHUS  MaTepUalbHOrO  €AMHCTBA  MHPA;
c(hOpPMHPOBAHHOCTh YMEHHSI TPOBOJIUTH PACUETHI: C HWCIIOJIB30BAHUEM MOHSATUN
«MaccoBas JI0Jsl BEIECTBA B PAcTBOPE» U «MOJSIpPHAs KOHIIEHTpAaLUs; MAacChl
BEIECTBA WM O0OBEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEHIECTB; TEIIOBOro 3¢ dexra
peaKklyy; 3HaA4eHHs] BOJOPOAHOTO IMOKa3aTesss PacTBOPOB KUCIOT W IIEJOYeh C
W3BECTHOM CTEIMEHbIO0 AUCCOIMAlUM;, Macchl (00bEéMa, KOJIMUeCTBa BEIIECTBA)
MPOAYKTa PEAKIHUH, €CIM OJAHO M3 MCXOJHBIX BEILECTB JIaHO B BUJE pacTBOpa C
OMpeIeIEHHOW MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WM JIaHO B H30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKINK; 00BEMHBIX OTHOIIIEHUH Ta30B;
cOpPMHPOBAHHOCTh YMEHHI: CaMOCTOATEIHbHO TUIAHUPOBATh U  TPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHE  peakuuii  HOHHOro  OoOMeHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIIECTB, ONPEIEIICHNE

cpe€abl pPAaCTBOPOB BCUICCTB C IIOMOIIBIO HWHAMUKATOPOB, H3YUYCHUC BIIMAHUA



pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHue
OKCIEPUMEHTAJIBHBIX 3afad 1o Temam «Mertamiey u  «Hemertamis») ¢
COOJIIOICHHEM TTpaBWJI 0€30IaCHOrO OOpallleHUsl ¢ BELECTBAMHU U JIAOOPATOPHBIM
o0opynoBanuemM, GopMyIHpOBaTh LIETb UCCIAEAOBAHNUS, PEACTABIATH B Pa3IMIHON
dopMe  pe3ynbTaThl  3KCIEPUMEHTAa, AaHAJIM3UPOBaTh M  OLEHUBATh  UX
JIOCTOBEPHOCTh; CPOPMUPOBAHHOCTh YMEHUU: COOIIOAATh MpaBUA IMOJIb30BAHUSA
XUMHUYECKON TOoCyI0oi U J1abopaTOpHBIM 00OpyIOBaHUEM, OOpaIlICHUS C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OIBITOB, SKOJOTHYECKH IIeJIECO00Pa3HOT0 MOBEACHUS B OBITY U
TPYJOBOM NI€ATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 30POBbA, OKPYKAOIIEH
OPUPOJHON Cpelbl W JOCTUXKEHHs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh
OMAaCHOCTh TOKCHYECKOTO JIEHCTBUS Ha JKHUBBIE OPTraHU3MBI OMPEICIEHHBIX
HEOpPraHWYECKUX BEIECTB, MOHUMas cMblica nokasarens [1JIK; chpopmupoBanHOCTh
YMEHMM: OCYUIECTBIIATH LEJIECHANPaBICHHbBIN MOUCK XMMHUYECKON MH(OpManuu B
pa3NUYHBIX MCTOYHMKAaX (HaydyHas M y4yeOHO-Hay4dHas JUTepaTypa, CpelCTBa
mMaccoBoi uH(popmanuu, WHTepHET W Apyrue), KPUTUUYECKH aHaJIU3UpOBATH
XUMHYECKYI0 HH(POPMAIHIO, TepepadaThiBaTh €€ U UCIOIh30BaTh B COOTBETCTBUU C

MOCTABJICHHON y4eOHOM 3aaueil.
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