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HOACHUTEJBHAASA 3AIINCKA

Conepxxkanne yuyeOHOro kypca «HaydHble OCHOBBI XMMHU» MPEJICTABIECHO
KPpYIHBIMH  pa3lieliaMd, HaYMHas C OpPraHMYeCKOW XWMHH U 3aKaHYMBas
CUCTEMaTH3alleil 3HaHU MO TEOPETHUYECKUM OCHOBaM OOIleHd M OpraHuyYecKou
XUMHUH Ha OCHOBE BEYIIMX 3aKOHOB U TEOPUN XUMUUYECKON HAYKHU.

Pa3znensl xenarenbHO U3y4yaTh B IPEACTABICHHON MOCIIEI0BATEIBHOCTH, T.K.,
ATO MO3BOJSET CHOPMUPOBATH Y 00YyHAIOIIUXCS LETOCTHYIO CUCTEMY XUMHUYECKUX
3HaHHM.

[IporpaMMHBIil MaTepHuall OTpa)KaeT BCE COBPEMEHHBIE 3alIPOCHl OOLIECTBA K
XUMUYECKOMY OOpa30BaHUIO — TPUMEHEHHE WUJEH pa3BUBAIONIETO OO0y4YeHUs
XUMUH, CO3JIaHUE YCIOBUH [UIsi MEXIPEIMETHOW HHTETpalliu, HCIOJIb30BaHUS
BO3MOXKHOCTEH mpeAMeTa il COLMalu3alud U HUHAWUBUIYAIbHOTO Pa3BUTHUS
oOyJarommxcs.

[{eHHOCTHBIE OPUEHTHUPHI MPOrPaMMBbI ONPECSAIOTCS HAMPABICHHOCTbIO Ha
HallMOHAJIBHBIM  BOCHUTATENBHBIA  HJ€aN, BOCTPEOOBAHHBIM COBPEMEHHBIM
POCCHIICKUM 00ILIECTBOM U TOCYAapPCTBOM.

Conepxanne TporpaMmbl pa3pabOTaHO B COOTBETCTBUU C TPEOOBAHUSIMHU
COBPEMEHHOM MUIAKTUKH M BO3PACTHOW TICUXOJOTMH HAMpaBiICHO HAa pEIICHUE
3aja4 00O0OIIEHUSI TEOPETUUYECKHMX OCHOB OOIIel, HEOPraHWYECKOM XUMHUU H
OpraHWYEeCKONW XHUMHUU C OIMOpOM Ha (yHIAMEHTaJbHBIC TOHSTHUS, 3aKOHBI U
Teopur. Beayuryro poiap B pacKpbITHE COAEP)KaHUS MPUHAIIEKUT DJIEKTPOHHOU
TEOPUH, MEPUOJUYECKOMY 3aKOHY U CHCTEME 3JIEMEHTOB, TEOPUU XHMHUYECKOTO
CTPOEHUS BEILIECTB.

Ilens mporpammbl: (GOpMUPOBAaHHE TPEACTABICHUA O XHMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHOHAYYHON KAapTUHBI MHpA, OBJIAJICHUE BaKHEUIIUMU
XUMUYECKUMHU TOHSTUSIMU, 3aKOHAMH U TEOPUSIMHU.

3anauu:

e  PaCKpBITH O0JIEE MOAPOOHO COJIEpIKAHUE MPEIMETa OPraHUUYECKOM

XUMUU;

ITOKa3aTb NPAKTHUUCCKOC 3HAYCHUEC OPraHNYCCKUX BCIICCTB,

HAay4YUTh MIPUMEHSATH ITOJTYUYCHHBIC 3HAHUS U YMEHHS JIs1 6€30I1aCHOTO
WCIIOJIB30BaHUS OPTAaHMYECKUX BEIIECTB B OBITY, MPEIyIPEKACHUS
SIBJICHUI, HAHOCSIIIUX BPEJl 3[I0POBBIO YEIIOBEKA.

e  PACKPBITh POJIb U MEPCIIEKTUBBI XUMUUYECKHUX 3HAHUH B PEIICHUHU
AKOJIOTUYECKUX MPOOIIEM

e  CIIOCOOCTBOBAThH PA3BUTHIO CIIOCOOHOCTH K CAMOCTOSTEIHLHOM padboTe;

e  COBEPILICHCTBOBATh HABBIKA U YMEHHUS, HEOOXOAUMBIE B HAYYHO-

HUCCIEI0BATEIbCKON AEATCIbHOCTH.



OO6m1ee yncI0 YacoB, MPETyCMOTPEHHBIX JUISl H3YYCHHS] XUMUU Ha YTITyOJIEHHOM
ypOBHE cpeaHero oo1iero oopasoBanusi, cocraniser 102 gaca: B 10 knacce — 34
yaca (1 gac B Hepento), B 11 knacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKAHUE YYEBHOI'O IPEJIMETA |
10 KJIACC

BBEJAEHUE B OPTAHUYECKYIO XUMUIO

Ponp opranmueckux BelIECTB B OKpy:katolleM Mupe. Teopus cTpoeHUs
oprannueckux coenuHenni A.M. bytneposa. Pons A. M. byTnepoBa B pa3BuTue
poccuiickoit Hayku. CTpOEHHS aToMa yryiepoja B HOPMaJIbHOM U BO30YXKICHHOM
COCTOSIHUSIX. OJIEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckre QopmMysbl aroma
yriaepona. ['mOpuamsanus opOuTaneil Ha mpuMepe aroMa yriepoja. Bumisr
rubpuausanuu. ['eomeTpuss MOJEKyJl pPacCMOTPEHHBIX BemiecTB. KpaTHocTb
YIJIEPOJ - YIIIEPOJHBIX cBsi3el. OcoOble BUIBI CBSI3M B OPraHUYECKUX BEIIECTBAX:
G — CBI3b U T — CBI3b. Kiaccudukamuss OpraHUYeCKUX COETUHEHUH.
Homenknatypa OpraHMYecKMX COEAUHEHUN: CHUCTEMATHUYECKasl, TPHUBUAJIbHAS,
parmonanbHasi. OO1Ire MPUHITUITBI TOCTPOCHHS HA3BaHUM OPTraHUYECKUX BEIIECTB,
YOPaKHEHUsSI — COCTaBjieHHEe (opMyJsl MO Ha3BaHUSIM W Haobopor. M3omepus
opraHndeckux coeauHeHui. OOIIMe 3aKOHOMEPHOCTU MPOTEKAHUS PEaKIui ¢
y4aCTHUEM OPTraHUYECKHX BEIIECTB. Y CIIOBUS MPOTEKAHUs, CIOCOOBI pa3pylICHUs
CBsA3eH, KIaccuuUKalus peakuii 1o MEXaHu3MaM U TUIY PEaKIIMOHHBIX YaCTHL.

ANTOpPUTM pelieHus 3aa4 Ha BbIBOJ (hOPMYJT BEIIECTB 10 MACCOBBIM JOJISIM
AJIEMEHTOB U 0 MPOAYKTaM CTOPAHUSI.

YIVIEBOJAOPO/IbI

Ankanbl. [lapaMeTpbl XHMHYECKOM CBS3M, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, TOHSATHE O KOHpopMmamusix, BuAbl KoHpopmarmii. CBs3b
IIPOCTPAHCTBEHHOTO CTPOCHUS M YCTOMYMBOCTH BELIECTB. B3anMHOE BIiMsHUE
aTOMOB B MOJIEKyJaX ajkaHoB. PernocenekTuBHOCTh peakuuii. OcobeHHOCTH
NPOTEKAHUSI XUMHUYECKMX PEAKIHM C y4YacTHEM AajKaHOB, MEXaHHU3M peaKluu
CBOOOTHO-PATUKATBLHOTO 3aMEICHUSI.

[uxnoankanbl. OCOOEHHOCTH CTPOCHHS U CBOMCTB IMKJIOAIKAHOB: PEAKIIUN
3aMEUIEHUS U IPUCOECTUHEHUS.

[Ipupona nBOMHOM CBsSI3M B alkeHax M ankagueHax. OOpa3oBaHue U
rmapaMeTpsl  ABOWHOM  CBA3W. Buabl wn3oMepun. MexaHu3M  peakuuu
ANEKTPOPHUIBHOIO MPUCOENUHEHHUS], MpaBuiio MapkoBHuKoBa. DddekT Xapaiua
(mepokcuaubiii addekr). Peaknum 3amenieHns B ajgkaHax. MeXaHH3M peakIuu
CBOOOJIHO- PaJUKAILHOIO IPUCOEIUHEHUS HA PUMEpPE PeaKlry MOJIUMEPU3ALINH.
OKuCINTETbHO-BOCCTAHOBUTENBHBIE PEAKIUU C Y4YacTUEM aJKeHOB. Peakuun
NPUCOEOUHEHHS TaJOT€HOB M TaJOrCHAIIKAHOB K COIPSIKEHHBIM aJIKaJuEHAM,
3aBUCUMOCTh TMPOJAYKTOB PEaKUUid OT YCIOBUW UX NpOTEeKaHus. Peakunu



IPUCOEIMHEHNSI HAa NPHUMEPE H30JMPOBAHHBIX U KyMYJHMPOBAHHBIX AJIKAJAHECHOB.
Pones M.H. KyuepoBa u B.B. MapkoBHMKOBA B U3y4YEHUH CBOMCTB HEMPEAECIbHBIX
yriieBogopoaoB. O01acTi MPUMEHEHHsI HENPEAEIbHbBIX YIIeBOA0poaoB. Mcropus
npupoaHoro kayudyka. Cepreit BacunbeBuu JlebeneB u ero BKiIajg B CO3JaHUE
CUHTETUYECKOTO Kay4yKa.

Anxunbl. [Ipupoma tpoitHol cBsizu. OOpa3oBaHuEe M MapaMeTphl TPOWHOMN
cBa3u. Bunbel uzomepun. Peakuuu npuCOEIMHEHHS W 3aMEIICHUS B aJKUHAaX.
OKHCIINTENTPHO-BOCCTAHOBUTEIIBHBIE  PEaKLUU C  yYacTHEM  QJIKHHOB.
CpaBHHTEbHAS XapaKTEPUCTUKA HETIPEACIIbHBIX YIIIEBOIOPOIOB.

[Ipupona apomaTHueckoi CBsI3U, €€ BIMSHHE HAa PEAKIIMOHHYIO CIIOCOOHOCTH
BemlecTB. M3omepuss HW = HOMEHKJIaTypa apeHoB. MexXaHW3M  peakuuu
ANEKTPOPHIBHOIO 3aMEUIEHUsT Ha IMpuMepe O€H30J1a W €ro TOMOJIOTOB.
OpueHTaHThl IEPBOTO U BTOPOIrO poja B OEH30JbHOM Kouiblie. CoriacoBaHHas U
HecorjacoBaHHasg opueHTauusa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE —PEAKIIHH,
MPOTEKAOIIUE C YIaCTHEM TOMOJIOTOB OE€H3071a.

OO6mue crnocoObl MPOMBILUIEHHBIX U J1a0OPATOPHBIX CIIOCOOOB MOIYYEHHS
yIJIE€BOJIOPOIOB. I'eHeTHuecKas CBsA3b yIi€BOIOPOIOB.

Pemenue 3ama4 Ha HAXOXKACHUS MOJIEKYJISIPHBIX (OPMYJ YIIIE€BOJIOPOJIOB MO
oOmieit (hopmyIie BemecTna.

KNCJIOPOACOAEPKAIIIME OPTAHUYECKHUE BEIHLIECTBA

Kucnopoaconepxaiiye oprannyeckue Bemectsa. OyHKIMOHAIBHbBIE TPYIIIIbI
(ruapocorpynna, kKapOOHWIbHAsA, KapOOKCUiIbHas1). B3anMHoe BiIMsHHE aTOMOB B
MOJIEKYJIaX OpraHMYeCKUX BEIIECTB, COJEpXKalUX Kuciopoid. Pacmpenenenue
ANIEKTPOHHOM IJIOTHOCTH B MOJIEKYJIaX CHUPTOB PA3HBIX TOMOJIOTHYECKUX PSIIOB:
NpeleNbHbIX, HENpeAeNbHbIX, apoMaruueckux. OOmas  xapakTepuUCTHKa
XUMUYECKUX CBOMCTB CHHUPTOB. Peaknuum 3aMelieHus, MpoTEeKalolue B
YIIEBOJOPOAHOM paaukane cnupToB. OCOOEHHOCTH CTPOEHUS U CBOWCTB
MHOTOAQTOMHBIX COUPTOB. DEHONbI, CTPOEHUE, CBOWCTBA, OpPUEHTAUUs B
O0eH301pHOM KoIblle. [IpomblnieHHBIE W JTA0OpPATOPHBIE CIOCOOBI TMOTYUYEHUS
cnupToB U peHosa. MexaHus3M peakuu HyKJIeOoPHIbHOrO 3aMEIIeHUs Ha pUMepe
NOJIYYEHUS] CIHUPTOB M3 TajoreHaNKaHOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
pEaKuu C y4aCTUEM CIIUPTOB.

I'omonoruueckue psansl  kapOonunoB. Krnaccudukamus. WM3omepuss u
HOMEHKJaTypa. OJEKTPOHHOE CTPOEHHE, B3aUMHOE BJIUSHHE B MOJIEKYJIAX.
XUMHYECKHE CBOWMCTBA  albJIETHJOB M  KETOHOB. MeExXaHW3M  peakuui
HYKJI€O(UIBbHOTO MPHUCOCAMHEHUS Ha TNpUMEpPEe albJeTUIAOB U KETOHOB.
OKHCIIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIINY C YyUYaCTUEM allbJAETUI0B U KETOHOB.



CocraB, knaccuukanus, ©30Mepus U HOMEHKIJIaTypa KapOOHOBBIX KHCIIOT.
DNEeKTpOHHOE CTPOCHME, B3aMMHOE BIMAHHME B MoJsiekylax. OcoOble CBOMCTBa
HEKOTOPBIX KapOOHOBBIX KHCJOT: MYPaBbHHOW, MAJLMHUTHHOBOW, CTEApPUHOBOM.
Mpeuta. OTHOHIEHME MBUIA K JKeCTKOW Boje. HempenenbHble, JBYXOCHOBHBIE H
apoMaTuyeckue KUCIOTbl. OcoOeHHOCTH HX CBOMCTB. (CHocoObl MONTy4YeHUs
JIBYXOCHOBHBIX KHCJIOT.

B3anmocBA3p KHCIOpOACOAEpKAIMX OPraHUYECKUX BELIECTB. B3anMOCBS3b
KHUCJIOPOACOAEPIKAIMX OpPraHUYECKUX BEIIECTB WM YIJIEBOAOPOAOB PA3IUYHBIX
TOMOJIOTHYECKHUX PSAIOB.

Pemenne 3amau Ha HaXOXJIEHUE MOJIEKYJSIPHON (DOpMysBl OpraHu4ecKoro
BEILECTBA, COACPIKALLET0 KUCIOPOL.

A3O0TCOAEPXKAIIUE OPTAHUYECKHE BEILIECTBA

AmuHbl. OCHOBHOCTb aMMHOB, OOYCIIOBJIEHHAsT OCOOBIM CTPOEHHEM
amuHOrpynnbl. AHUIMH. OCHOBHBIE CBOMCTBA aHUJIMHA B CPABHEHUU C aMUHAMU U
ammuakoM. OpueHTanus B 0eH301bHOM KoJiblie. Mexanusm peakiuu 3uHuHa. Poib
H.H. 3uHnHa B OTKPBITUM HOBBIX JIEKAPDCTBEHHBIX BEILIECTB U KPACUTEIICH.

Pemenne 3amau Ha HaxXoXJIEHUE MOJIEKYJISIPHON (DOpPMYIBI OpraHUYecKOro
BEILECTBA, COAEPIKALLErO a30T.

BEHIECTBA XMBbIX KJIETOK

XKupsl. OcoOeHHOCTH CTPOEHUS, COCTaB U KiIaccu@ukanus xupoB. CBolicTBa
IPEAEIBHBIX U HENPEAEIBbHBIX KUPOB.

Monocaxapuasl. Knaccudukamusi, cocTtaB, H30MepHUsA, TayTOMEpHS,
onTtuyeckas nomepus. CBOMCTBA MOHOCAaxapuJOB HAa OCHOBAaHMU HMX COCTaBa U
ctpoenus. Onurocaxapupl, noaucaxapuipl. CTpoeHUE, HaXOXKIAEHUE B IPUPOJIE.
XHAMHMYECKUE CBOWCTBA: OKHUCIEHWE, KHUCIOTHBIM ruaponu3. KadecTBeHHBIE
pPEaKMU Ha IIII0K03Y, caxapo3y, Kpaxmal, [EJUTI0NI03Y.

AMUHOKHUCIOTBl — aM(OTepHble OpraHMYecKue coeauHeHus. BzanmHoe
BIIMSIHUE IBYX (YHKIMOHAIBHBIX IPYII IPYT Ha ApYTa.

benku — npupoaHbie moaumepsl. I naponus, neHarypanus, HBETHBIE PEAKIIUU
Ha Oenku. benku u QepMeHThl, MX podb B MpoIeccax >KU3IHEACATEIbHOCTH.
HykiienHoBbIE KUCIIOTHI U )KU3Hb.

B3anMoCBA3b OPraHUYECKUX BEILECTB.



11 KIIACC

TEOPETHYECKHUE OCHOBbI XUMHNHAN

Crtpoenne aTtoma u nepuoanyeckuii 3axon /[.U. MennesieeBa

@opMBbI CYIIECTBOBAHUS XUMUUYECKUX AJIEMEHTOB. ATOM — CII0KHAsl 4aCTHUIIA.
CocraB aromHoro sgpa. llepmogmyeckuii 3aKOH M NEPUOAMYECKAs CHUCTEMA
xumudeckux aeMeHToB /.M. Menneneea. [leprnonnueckas cucreMa 3JIEMEHTOB U
CTPYKTypa D3JEKTPOHHOW OOOJOYKM aTOMOB. OIJIEKTPOHHBIE U 3IEKTPOHHO-
rpadudeckue GopmMyIsibl aTOMOB 3JIEMEHTOB MOOOYHBIX MOATPYMI. Y CTaHOBJICHHE
3aBUCHUMOCTH CBOMCTB 3JIEMEHTOB OT CTPOEHHS MX aTOMOB. 3aBUCHMOCTh CBOMCTB
MPOCTBIX BEIIECTB, OKCUIOB, THUIAPOKCUAOB, BOJOPOJHBIX COCIUHEHHUN B
3aBUCUMOCTH OT I1OJI0KEHUS IJIEMEHTOB B IIEPUOJUYECKON CUCTEME.

OcHOBHbIE TIOHATHSL M 3akOHbl XxumuH. KommuecTtBo BemiecTBa. Ywucio
ABoranpo. MonspHbeiii 00beM ra30B. ['a30Bble 3akoHBL. PacueTsl 00BEMHBIX
OTHOIIEHMI Ia30B MPU XUMHUYECKUX PEAKIUIX

CTtpoeHnue BeliecTBa

DIIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AJIEMEHTOB. MloHHas cBs3b. KaTnoHsI
u anuonbl. Knaccudukamuss MOHOB TO cOCTaBy (IIPOCThIE W CIIOXHBIE), IIBETA
MOHOB. HMoOHHBIE KpuCTAIIMYecKkue pemeTkn. (CBOWCTBa BELIECTB C HOHHOU
KpUcTauIM4eckon pemierkor. Knaccudukaius KOBaJeHTHOW XMMHYECKOW CBS3U:
Mo MexaHu3My oOpa3zoBaHusi (OOMEHHBIM ¥ JIOHOPHO-aKIENTOPHBIN), TIO
ANEKTPOOTPULIATEIBHOCTH (TIOJIIPHAS. M HEMOJISIPHAS ), IO CHOCO0Y MepeKphIBaHUS
AJNIEKTPOHHBIX OpOUTaseH (c 1 1), Mo KpaTHOCTH (OJIMHApHAs, TBOWHAsS, TPOHAS U
nosiytopHas). IlonsspHOCTH CBSI3W M MOJSPHOCTH MoOJIeKyJbl. Efaunas mpupona
XUMHAYECKUX CBs3el. VOHHasg CBA3bp Kak NPEACNbHBIM Claydall KOBAJICHTHOU
IOJISIPHOW CBSI3M; IIEPEXOJ OJHOIO BHUJA CBA3U B JIPYIrOW; pa3HbIE BUIbI CBA3U B
OIHOM BEIIECTBE. MEXMOIIEKYISIPHBIE B3aUMOJCHCTBUSA. MEKMOJIEKYIJISIpHAsS U
BHYTPUMOJICKYJISIpHAsT BOJOPOJHAs CBS3b. MexaHu3M oOpa3oBaHUsI W 3HAUCHUE
BOJIOPOJIHOM CBSI3W JJI OpraHu3alu CTPYKTyp OuonoiumepoB. Merammuyeckas
CBS3b.

BemecTtBa  MOJEKYJIIpHOTO M HEMOJIEKYJISIPHOTO  CTpoeHus.  Tun
KPUCTAJUIMYECKOW PpEIIETKH. 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT HUX COCTaBa U
crpoenus. [IpuunHbl MHOTOOOpa3us BemecTB. Amutorponus. M3omepus.

XUMHNYECKUE PEAKIIUN

[Ipy3Haku U ycloBHS MPOTEKAHUS XUMUYECKUX PEaKIil. 3aKOH COXpPaHECHHS
Macchl BeniecTB. Kiaccudukarusa xumudeckux peakiuuil. CKopocTh XUMHUYECKOU
peakuuu. TermoBeie A(h(EKTH XUMHUECKHX peakiuid, 3akoH [‘ecca. Pacuers
0 TEPMOXMMHYECKUM ypaBHEHUSIM. lIOHATHS  «IHTaIBIUS», «IHTPOIHUS,



«oHeprus ['ub6ca». VYcnoBus CcaMONPOU3BOJIBHOTO TMPOTEKAHUS XUMHUYECKHUX
peakuuii. OOpatumble W HEOOpATHUMbIE XUMHYECKHE peaKIuu. XUMHUUYECKOe
PaBHOBECHUE U YCJIOBHUS €T0 CMEIIEHUs. BO3MOKXKHOCTH NTpUMEHEeHUs ITpuHLuma Jle
[Ilatenbe B pa3nu4HbIX chepax KU3HH.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMM B HEOPraHUYECKOW U
OpraHUYEeCKON XUMHUHU. MeTOoJ AJIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOIO OaliaHca.
Bmmsuue cpensl Ha nporekanne OBP. Xumuyeckue NCTOYHUKHU TOKA. DIEKTPOIIU3
paciuiaBOB M pacTBOpPOB BemlecTB. [IpomblluieHHOE 3HAYE€HUE MPOLIECCOB
AIEKTPOIIN3A.

DNEeKTPOIUTUYECKAs TUCCOIUAIIM HEOPTaHUYECKUX U OPraHUYECKUX KHUCIIOT,
mieyouei, coie. Peaknum moHHoro oomeHa. Boma xak aumoiab. OcoOeHHOCTH
(GU3HIECKUX M XUMHUYECKUX CBOMCTB BOJIbI. POJIb BOBI B XUMHUECKUX PEAKITUAX U
KU3HENCATEIbHOCTH  JKUBBIX  OPraHu3MOB. [HMApOIM3  OpraHUYecKux |
HEOPraHUYEeCKUX coequHeHud. OOpaTUMbId TUAPOIN3, HEOOpPaTUMBIM THAPOIU3
n oOMeHHBI Tuaponu3. BomopomHsblii mokazartenb. Cpena BOJHBIX PacTBOPOB
cosei. [IpoMblIlIeHHOE 3HaYE€HUE MPOLIECCOB TUIPOIIN3A.

BEIIECTBA U UX CBOMCTBA

Knaccudukanusa BemiectB. XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KjaccoB. OpraHMyeckne M HEOPraHMYECKUEe KHUCIOTHL. IIpruMeHeHHe KHCIIOT.
Opranuyeckue W HEOpraHWYeckue OcHOBaHMA. [IprUMEeHEHHEe OCHOBAHUI.
AMdoTepHBIE OpPraHMYECKHE M HeOopraHuyeckue coeauHenus. Wnentuduxanus
OPraHUYECKNUX U HEOPraHUYECKUX COCAUHECHUM.

Kpucramnoruaparsl. Xumnuueckue cBorictsa. [loaydyeHue u npuMeHeHue.

Koopaunaunonnass teopusi A. Bepuepa. KommiekcHble COeIUHEHUSI.
Knaccudukanuus, HoMmeHkinarypa. Xumudeckue cBouctBa. [lomyuenue u
MIPUMEHEHUE.

I'enernueckast CBsI3b MEXKITy KJIACCAMU BELLIECTB.

XapakTepucTuka HeMeTauioB  riaBHbeIXx noarpynm  IV-VII  rpynm.
du3nuecKue W XMMHUUYECKHE CBOMCTBA HEMETAUIOB. BomopoaHble coenquHEHUs
HeMeTaJT0B. OKCUIbI M aHTUAPHU]IBI HEOPTAaHUUECKUX U KapOOHOBBIX KUCIIOT.

Mertannbl. DNEKTPOXUMUYECKUI psii HANpsKeHU MeTamioB. dusnueckue u
XMMUYECKHE CBOMCTBA MeTa/uioB. Koppo3us MeTaJIoB ¥ CIIOCOOBI 3alIUTHI OT HEE.
l'anpBaHOCTETHS, €€ MCHNONB30BAHUE JUIS 3AIUUThl METAUIOB OT KOPPO3HH.
Cnoco6sl monyuenusi metayioB. CruiaBpl M MHTEPMETAUIMIBL. XapaKTEPUCTHKA
MeTaioB raaBHbix noarpynm I-III rpynn. XapakrtepucTtuka METamioB MOOOYHBIX
MOJArPYMIL.



XuMHS U KU3Hb

[Ipenapatsl ObITOBOM xuMuu. OXpaHa OKpyKarolled cpebl, cOOJIIoJAeHUE
IIPaBUJI HCHOJIb30BaHUs. XHMMHUUYECKHE BeEIIECTBA B MeauiuHe. lccienoBanue
JIEKapCTBEHHBIX MpenaparoB» (ONpeaesieHne XUMHYECKUX BellecTB «l JTuiuHe,
Ilyprene», «YpoTponuHe», «ALETHICATULIUIOBONH KHUCIOTE», «ACKOPOMHOBOH
KUCJIOTE» U T.1.).

XUMHUYECKHE BEIIECTBA B CEJIIbCKOM XO35IUCTBE H  CTPOUTEIBHCTBE.
[IpumeHnenrne MUHEpaNbHBIX ynoOpeHuil. Mcmoap30BaHne CTPOUTEIBHBIX CMECEH,
pacTBOpUTENEeH, KPACOK, CIIJIABOB U T.II.

Xumudeckasi IpOMBIIIIEHHOCTh ¥ PO0JIeMa OXpaHbl OKPYIKAIOIIEH CPeibl.



IHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Pe3ynbrarhl n3ydeHus: yueOHOro Kypca JOJKHBI OTPaKaTh:

pa3BUTHE JIMYHOCTH OOYYAIOMIUXCS CPEACTBAMH TPEIJIAraeMoro s
U3Yy4YeHHs! y4eOHOIo MpeaMeTa, Kypca: pa3BUTHE 001ed KyJIbTypbl 00ydaromuxcs,
ux MHUPOBO33PEHUS, IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK, pa3BUTHE
MO3HABATENbHBIX,  PETYJSATUBHBIX W  KOMMYHHUKATHUBHBIX  CIIOCOOHOCTEH,
TOTOBHOCTH W CHOCOOHOCTM K CaMOpa3BUTUIO H  NPOQPEeCcCCHOHATBHOMY
CaMOONPEICICHHIO;

OBJIAJICHUE CHCTEMAaTHYECKUMU 3HAHUSMU M NPUOOPETEHHE  OIbITa
OCYIIECTBIICHUS 11€J1eCO00pa3HON U pe3yIbTaTUBHON JAESITEIbHOCTH;

pa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpa30BaHUIO, OBJIAICHUIO
KIIFOUeBBIMA ~ KOMITETCHTHOCTSIMH,  COCTaBIIIIOIIMMH ~ OCHOBY  YMCHHUS:
CaMOCTOATENILHOMY TPHOOPETEHUI0 W MHTETpAallud 3HAHWM, KOMMYHHKAIUU WU
COTPYIHUYECTBY, dA(P(EKTUBHOMY  pCEIICHHIO  (pa3pelieHHIo)  MpodJieM,
OCO3HAaHHOMY  HCIIOJB30BAaHUIO HH(GOPMAIMOHHBIX H  KOMMYHHKAIMOHHBIX
TEXHOJIOTU, CAMOOPTaHU3AIUH U CAMOPETYJISIIINH;

obecriedyeHUE aKaJIEeMUYECKOW MOOUJIBHOCTH U (WJIM) BO3MOXXHOCTH
NoJIepKUBaTh U30paHHOE HanpaBlieHne 00pa30BaHMUS;

obecrnieueHue npodhecCUOHAIbHOM OPUEHTALIMK 00yYarOUXCS.

JIMHHOCTHBIE PE3YJIBTATDI

. (opMupOBaHKE YyBCTBA FOPAOCTH 32 BKJIAJ POCCUMCKUX YUEHBIX XUMHUKOB B
pa3BUTHE MUPOBOM XUMHUYECKON HAYKH;

. [OJIFOTOBKA BbIOOpa HMHAMBUyaJIbHOM 00pa30BaTENbHON TPACKTOPUU U
poheCCUOHAIBHON OpUEHTAIIMN 00yYaroluXCs;

. (dopMupOBaHUE YMEHUSI YIIPABIATH O3HABATEIBbHOMN JEATEIBHOCTBIO;

. pa3BUTHE CIOCOOHOCTHM K PEIICHHUIO MPAaKTUYECKUX 3a7ad, YMEHHIO

HaXOJUTh CIIOCOOBI B3aUMOJICHCTBUS C OKPYKAIOIIMMHU B YU4SOHON UM BHEYPOUHOM
NESITEIbHOCTH;

. dbopMupOBaHUE XUMHUYECKON U HKOJOTUUECKON KYyIbTYpBbI;

. BOCIIUTaHUE OE€30MMacHOr0 OOpaIlleHHs ¢ XUMHUYECKHMH BEIIECTBAMHU U
CTpPEMJICHUS K 3[I0pPOBOMY 00pasy KU3HHU.

METAIIPEIMETHBIE PE3YJIBTATDI
MertanpenmeTHbsle  pe3ysibTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOM
MIPOrpaMMBbl MPEACTABIEHBI TPEMS IPyHIIaMU YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN

(YYD).



PerynsiTuBHbIE YHUBepPcaJbHbIEe YUueOHbIE 1elCTBUSA
CaMOCTOSITENIbHO OIpPEAeNATh IIeNM, 3aJaBaTh NapaMeTpbl W KPUTEPUH, II0
KOTOPBIM MOKHO OTIPEJICTUTh, UYTO IIeJIb IOCTUTHYTA,;
OIICHWBATh BO3MOXXHBIC TIOCTEICTBUSA JOCTHKCHHS TIIOCTAaBICHHON 1€ B
JESTENIbHOCTH, COOCTBEHHOW IKM3HHM M KH3HU OKPYKAIOIIUX JIIOJICH,
OCHOBBIBASICh HAa COOOPAKEHUSIX ITUKU U MOPAJIH;
CTaBUTb U (POPMYJHMPOBATH COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIUSX;
OILICHHMBATh PECYPCHI, B TOM YHCIIE BpEMS M Jpyrue HeMaTepualbHbIE PECYPCHI,
HEOOXO MBI I JOCTUKEHUSI TOCTABICHHOM LIeTH;
BBIOMpaTh MYTh JOCTHIKCHHS II€JIM, IUTAHMPOBATh PEIICHHWE IOCTABICHHBIX
3a/1a4, ONTUMHU3UPYS MaTepuaibHble U HEeMaTepUaIbHbIC 3aTPaThI;
OpraHu30BbIBaTh A()PEKTUBHBIA TOUCK PECYpCOB, HEOOXOAUMBIX ISt
JOCTHIKEHHSI TIOCTaBICHHOM 1IETH;
COTIOCTABJISITh MOJIYYEHHBIH Pe3yJbTaT AESATEIbHOCTH C MOCTaBICHHOMN 3apaHee
ENBIO.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ 1eliCTBUSIL.
UCKaTh W HAXOJIUTh OOOOIICHHBIE CIMOCOOBI PEIICHUs 3a1ad, B TOM YHCIIE,
OCYIIECTBIISATh Pa3BEpHYTHI WHOOPMAIMOHHBIA TMOUCK M CTaBUTh Ha €ro
OCHOBE HOBbIE (YueOHBIC U TTO3HABATENIbHbIC) 3a]1a4H;
KPUTHUYECKH OLIEHWBAaTh M HMHTEPHPETUPOBATh HMHQPOPMAIMIO C pPa3HBIX
MO3UIIMNA, pacro3HaBaTh M (UKCUPOBATH MPOTUBOPEUUS B WH(OOPMAIIMOHHBIX
WUCTOYHHKAX;
UCIOJIb30BaTh  PA3JIMYHbIE  MOJEIbHO-CXEeMAaTUYECKUe  CpeiacTBa  JJiA
NIPEICTABJICHUSI CYIIECTBEHHBIX CBSI3€ M OTHOIICHUH, a TaKKe MPOTHUBOPEUHH,
BBISIBJIEHHBIX B MH(POPMAITMOHHBIX UCTOYHHUKAX;
HAXOJIUTh U TPUBOJUTH KPUTUUYECKUE APTYMEHTHl B OTHOIICHHH JICUCTBHH U
CY)KIACHHN JpYyroro; CHOKOWHO M pPa3yMHO OTHOCHTBHCS K KPUTHYECKUM
3aMEYaHMsIM B OTHOIIEHUU COOCTBEHHOTO CYXKJICHHUS, pacCMaTpUBaTh UX Kak
pecypc COOCTBEHHOT'O pa3BUTHS;
BBIXOJIUTH 332 PAMKU y4€OHOTO MpeIMeTa U OCYIIECTBIATh IeIeHAPaBICHHbIN
MIOMCK BO3MOYKHOCTEH IS IIIMPOKOTO IMEPEHOCa CPENICTB U CIIOCOO0B JACHCTBHS,
BBICTpAaUBaTh HWHAWBHAYAIbHYIO 00pa30BaTEeNbHYI0 TPAaeKTOPHUIO, YUUTHIBAsS
OTPaHUYCHUS CO CTOPOHBI IPYTUX YIaCTHUKOB U PECypCHBIC OTpPaHUYCHUS;
MEHSTH U YACPKUBATh pa3HbIE MO3HUIINY B TO3HABATEIBHOMN IEITEILHOCTH.

KoMMmyHHKaTHBHBIE YHHBepPcaJbHbIE YueOHbIe JeiiCTBUS.
OCYIIECTBIISATh JIETIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIbIMH (KaKk BHYTPH OO0pa30BaTelIbHOW OpraHu3alii, Tak U 3a ee



npejenamMu),1oA0NpaTh MapTHEPOB JJIsA JCTOBOM KOMMYHHMKAIIMM WCXOJS W3
COOOpaXCHHMI PE3yJIbTATUBHOCTH B3aWMOJICHCTBHS, a HE JIMYHBIX CHMITATHA;
IPU OCYIIECTBICHUU TPYIIIOBOM PabOThl OBITh KaK PYKOBOAHWTENIEM, TaK U
YJICHOM KOMAaHJIbI B Pa3HbBIX pOJISX (T€HEPATOp HJCH, KPUTHK, UCIIOJHUTEID,
BBICTYMAIONINI, SKCIEPT U T.1.);

e KOOPJIWHUPOBATH M BBINNOJIHATH PabOTy B YCIOBUSX PEaIbHOT0, BUPTYAIHBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

e pa3BEepPHYTO, JIOTHYHO M TOYHO H3jaraTb CBOIK TOYKY 3pCHHS C
WCITOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

e pacIio3HaBaTh KOH(JIMKTOICHHBIC CUTyaIllMd U MPEIOTBpPAIIAaTh KOHMIUKTHI J10
WX aKTUBHOH  (as3pl, BBICTpaWBaTh JICJOBYID MW  0Opa3oBaTEIbHYIO
KOMMYHUKAITNIO, N30erast JMIHOCTHBIX OIICHOYHBIX CYKIICHUN.

HNPEAMETHBIE PE3YJIbTATBI
10 KJIACC

packpbeIBaTh Ha MpPUMEPAX pOJb XUMUU B (POPMUPOBAHUM COBPEMEHHOMU
HAy4YHOW KapTUHBI MUPA U B MPAKTUUYECKON ACATEIHHOCTU YETOBEKA, B3aUMOCBS3b
MEXKy XUMHUEH U IPYTUMHU €CTECTBEHHBIMU HAayKaMu;

WJUTIOCTPUPOBATh HA IMPUMEPAX CTAHOBICHUE W HBOJIIOLUIO0 OPraHUYECKOM
XUMUH KaK HAyKW HA Pa3IMUYHbIX UCTOPUYECKUX ATAlax €€ Pa3BUTHS;

aHaJIM3UpPOBaTh COCTaB, CTPOCHHE M CBOWMCTBA BEIIECTB, MPUMEHSS
MOJIO)KEHUSI ~ OCHOBHBIX  XHMHUUYECKHUX  TEOPUM: XUMHYECKOTO  CTPOEHUS
oprannueckux coeauHeHud A.M. bByTiepoBa, cTpoeHus aTroma, XHUMHYECKOU
CBS3U; YCTAHABJIMBATh NPUUYMHHO-CIICICTBEHHBIC CBS3UM MEXKIYy CBOMCTBaMHU
BEILIECTBA U €r0 COCTAaBOM, U CTPOCHUEM;

IPUMEHSThH MPaBUJia CUCTEMATHYECKON MEXIYyHAPOJIHON HOMEHKIATYPhl KaK
CpeACTBa pa3IMuCHUs U UACHTU(PHUKAIIMK BEUIECTB IO UX COCTABY U CTPOCHUIO;

COCTABJISITh MOJIEKYJISIDHBIE UM CTPYKTYpHBIE (DOPMYJIBI OpPraHUYECKHUX
BEILIECTB KaK HOcUTeNIe MH(OpMalluM O CTPOSHHUM BEIEeCTBa, €ro CBOMCTBAX U
MIPUHAIIEKHOCTH K OINPEEIEHHOMY KJIACCy COEANHEHUN;

OOBSACHATH MPUPOIY M CIOCOOBI OOpa30BaHUS XUMHUYECKOW CBS3H:
KOBAJICHTHOM (MOJISIPHOM, HEMOJISIPHOM ), HOHHOW, METAJNIMYE€CKOM, BOJOPOJHON —
C LEJBIO ONPEIETEHUS] XUMUYECKONM aKTUBHOCTH BELIECTB;

XapaKkTepru30BaTh PU3MUECKHE CBOMCTBA OPTraHUUYECKUX BEIIECTB;

IPUBOJUTH MPUMEPHl XMUMHUYECKUX PEAKIMI, PACKPBIBAIOIINX XAPAKTEPHBIE
XUMUYECKHE CBOMCTBA OPraHMYECKHX BEIIECTB M3YUYEHHBIX KJIACCOB C IIEJIbIO MX
uaeHTU(DUKAITIY U O0BSICHEHUS 00JIaCTH TPUMEHEHUS;



OTpeesATh MEXaHU3M PEaKIMH B 3aBUCUMOCTH OT YCJIOBHUW TMPOBEIACHUS
pEeakIMy U MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XMMHYECCKUX PEAKIIUNA Ha
OCHOBE THUITA XUMHUYECKOHN CBS3U M aKTUBHOCTH PEAreHTOB;

yCTaHABIMBAaTh 3aBUCHMOCTh PEAKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX
COCIMHEHHUM OT XapaKTepa B3aWMHOTO BIUSHUS aTOMOB B MOJIEKyJaX C IEJbIO
IIPOTHO3UPOBAHUS TTPOIYKTOB PEAKIUH;

yCTaHABJIMBAaTh TEHETUYCCKYIO CBsI3b MEXIy KIacCaMHd OPTraHWYECKUX
BEIIECTB JUIsi OOOCHOBAaHMS TMPUHIUIHAIGHON BO3MOXHOCTH  TOJYYEHUS
OpraHWYECKUX COCTMHEHUN 3aTaHHOTO COCTaBa U CTPOCHUS;

nonOupaTh peareHThbl, YCIOBUS ¥ ONPENENsATh NPOAYKTHI PEaKIui,
MO3BOJIAIONINX ~ PEalu30BaTh JaOOpaTOpHBIE ¥  MPOMBIIIJICHHBIE CIIOCOOBI
MOJTYYCHUST BAKHEHUIITUX OPTaHUYECKUX BEIIECTB;

OMpEeNEeNsATh XapakTep Cpeabl B pPe3ysbTare THUIPOJIM3a OPraHUYECKUX
BEIIECTB W TMPUBOAUTH TMPHUMEPHI THIPOJM3a BEIICCTB B MOBCEIHEBHOW XU3HU
YeJI0BeKa, OMOIOTHYECKUX OOMEHHBIX MPOIeccax U MPOMBIIUICHHOCTH;

IPUBOJUTH TPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUH B
PUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCaX U KUZHENEATEIbHOCTH OPTaHU3MOB;

00OCHOBBIBATh MPAKTUYECKOE HCIOIH30BAHUE OPTraHMYECKHUX BEIIECTB M UX
peaKkiuii B MPOMBIIIIECHHOCTH U OBITY;

BBITIOJIHATh XUMHYECKHI HSKCIIEPUMEHT IO PACMO3HABAHUIO U TMOJIYYCHHIO
OpPTraHWYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3JUYHBIM KjaccaM COCAMHEHUH, B
COOTBETCTBUHM C MpaBWJIAMH U TpueMaMu Oe30macHOi padOThl ¢ XUMHUYECKUMU
BEIIeCTBAMH U J1aOOPaTOPHBIM 000PYI0BaHUEM;

IIPOBOJUTH PACUYEThl HA OCHOBE XMMHUYECKUX (HOPMYJ U YpaBHEHUN pEaKIIHii:
HaXOXJIEHWE MOJEKYIIpHOH (OpPMYJbl OpraHMYECKOro BEHIeCTBa IO  €ro
IJIOTHOCTA W MAaCCOBBIM JIOJIIM DSJIEMEHTOB, BXOJAIIUX B €ro COCTaB, WM TIO
OPOIyKTaM CrOpaHMs; pacdyeTbl MacCoOBOM JoJd (Macchl) XUMHUYECKOTO
COCTMHCHHS B CMECH;

UCIOJIb30BaTh METO/Ibl HAYYHOTO MMO3HAHMS: aHAJIN3, CHHTE3, MOJCINPOBAHNE
XUMUYCECKUX TPOIIECCOB U SBJICHUA — MPH PEIICHUH Y4eOHO-UCCIEA0BATEIbCKUX
3a7ad MO M3YYCHHWIO CBOWCTB, CIOCOOOB TIONYYCHHS H PaCO3HABAHUS
OpPraHMYECKUX BEIIECTB;

BIIAJICTh TPABWJIAMH OE€30MIaCHOTO OOpaIieHus C €IKUMH, TOPIOYAMU U
TOKCUYHBIMU BEIIECTBAMH, CPEIACTBAMH OBITOBON XUMUWU;

OCYIIECTBJIATh  IMOMCK XUMHUYECKOW WH(pOpMaruu 10  Ha3BaHUSM,
uaeHTuduKaTopaM, CTpyKTYpHBIM (pOpMyJiaM BEIIECTB;

KPUTHYECKHA OIICHUBATh W WHTEPIPETUPOBATH XMUMHYECKYH0 HH(GOPMAIIHIO,
COJIepKallylocs B COOOIICHUAX CPEACTB MaccoBoW HHGOpMAIHU, pecypcax



WNHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIESAX BBISBJICHHUS OIIMOOYHBIX CYXXKIECHUH M (POpMUPOBAHUS
COOCTBEHHOM IO3UIIHH;

yCTaHaBJIMBaTh B3aUMOCBS3U MEXIy (akTaMd M TEOpUeH, MPUUUHON U
CJIEICTBUEM TIPU aHATU3€ MPOOJEMHBIX CUTyaIuii 1 000CHOBAaHUU TTPHUHHUMAEMBIX
pEILICHUN Ha OCHOBE XMMUYECKUX 3HAHUU;

NPEACTABISITh TYyTH PEIICHHUs] TIOOAIBHBIX TMPOOJEM, CTOSIIMX TIEpe.
YeJIOBEUECTBOM, U TEPCIECKTUBHBIX HAMNpPABICHWA pPAa3BUTUS XUMHYECKUX
TEXHOJIOTHIA, B TOM YHCJIC TEXHOJOTUH COBPEMEHHBIX MAaTEpPHAIOB C Pa3IuIHOU
(YHKIIMOHATBHOCTHIO, BO300HOBIISIEMBIX HMCTOYHUKOB CBIPhS, MEpepabOTKH U
YTHJIM3AIUU TPOMBIIIUIEHHBIX W OBITOBBIX OTXOJIOB.

11 KJIACC

packpbeIBaTh Ha MpPUMEPAX pOJb XUMUU B (POPMUPOBAHUM COBPEMEHHOMU
HAy4YHOW KapTUHBI MUPA U B MPAKTUYECKON ACATEIHHOCTU YETOBEKA, B3aUMOCBS3b
MEXIy XUMHUCH U JPYTUMHU €CTECTBEHHBIMHU HAyKaMU;

yCTaHaBJIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKIY CTPOCHHEM aTOMOB
XUMUYECKAX DJIEMEHTOB M TIEPUOAUYCCKAM H3MEHEHHEM CBOWCTB XHMHYCCKHX
AJIEMEHTOB U WX COCJUHEHUHW B COOTBETCTBHHM C TIOJIOKEHUEM XUMHYECKUX
AJIEMCHTOB B TIEPHOIUYCCKOMN CHCTEME;

aHAIM3WPOBATh COCTaB, CTPOEHHWE M CBOMCTBA BEIIECTB, TMPUMEHSS
MOJIOKEHUSI OCHOBHBIX XUMUYECKUX TEOPHM: CTPOCHHUS aTOMa, XUMUUYECKON CBSI3H,
ANEKTPOJIUTUYCCKON JWCCONMAIMA KUCIOT W OCHOBAaHWH; yCTaHaBIWBATH
IPUYMHHO-CJICICTBEHHBIE CBSI3U MEX]Iy CBOMCTBAMHU BEIIECTBA M €r0 COCTaBOM, U
CTPOCHHEM;

MPUMEHSTH MIPaBUJIa CUCTEMATUUECKON MEXKITYHApPOIHON HOMEHKIATYPhI KaK
CpEIICTBa pa3InueHUs U UACHTU(UKAIIMKA BEIIECTB 10 X COCTABY U CTPOCHUIO;

COCTABJISITh MOJIEKYJISIPHBIE W CTPYKTYpPHBIE (DOPMYJIBI HEOPTraHUYECKUX
BELIECTB KaK HOCUTEIeH MHGOpMAIMK O CTPOCHUHM BELIECTBA, €ro CBOMCTBAX U
MPUHAJIC)KHOCTH K OMPEICICHHOMY KJIACCy COCTUHEHUN;

OOBSCHATH TMPUPOJY H CIOCOOBI O00pa30BaHUS XUMHUYECKOW CBSI3H:
KOBQJICHTHOH (TOJISIPHOM, HEMOJISIPHOM ), MOHHOM, METAJNIMYE€CKOM, BOJOPOIHON —
C IIEJIBbIO OTPEIETICHUS XUMHUYECKON aKTUBHOCTH BEIIECTB;

XapaKTepu30BaTh (U3MYECKUE CBOWCTBA HEOPTaHMYECKUX BEIIECTB U
yCTaHaBJIMBaTh 3aBUCUMOCTh (PU3MYECKMX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJUIMUECKON PEIIETKU;



XapaKkTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHUHU XHWMHYECKUX CBOWCTB
MPOCTBIX BEIIECTB, BOAOPOAHBIX COSUHEHHM, BBICIIIMX OKCUAOB U THAPOKCH/IOB;

MPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIIM, PAaCKPHIBAIOIINX XapaKTePHbIE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIECTB U3YUYECHHBIX KJIACCOB C LEIBI0 X
UaeHTU(DUKAITIY U O0BICHEHUS 00JIaCTH TPUMEHEHUS;

yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIUU U CMEIICHUS
XUMHUYECKOTO PaBHOBECUSI OT PAa3IUYHBIX (DAKTOPOB C IMENbIO OINpeaeTIeHUs
ONTUMAJIBHBIX YCIOBHI MPOTEKAHUSI XUMUYECKHUX MTPOIECCOB;

yCTaHaBJIMBAaTh TEHETUYECKYIO CBSI3b MEXKIY KJacCaMH HEOPTraHUYEeCKUX
BEIIECTB JUIsi OOOCHOBAHMS TMPUHIUIHAIBHONW BO3MOXHOCTH  TOJYYEHUS
HEOPraHWYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

nmoAOUpaTh peareHThl, YCIOBUS U OMNPEACIATh MPOAYKTHl PEaKIIUM,
MO3BOJISIONIMX ~ PEAM30BaTh JIADOpATOpPHBIE M MPOMBIIUICHHBIE CIOCOOBI
MOJTYYEHUS] BAKHEUIINX HEOPraHUYECKUX BEIIECTB;

ONPEACNISITh XapaKTep Cpeldbl B pe3yJbTaTe TUAPOJIN3a HEOPTaHUYECKUX
BCILIECTB U TPHUBOJUTH MPUMEPHI THIPOJIM3a BEIIECTB B IMOBCEAHEBHOW >KU3HU
YeJI0BeKa, OMOIOTHYECKUX OOMEHHBIX MPOIeccax U MPOMBIITUICHHOCTH;

OPUBOAUTH TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN B
MpUpPOJie, MPOU3BOACTBEHHBIX MPOIIECCaX U )KU3HEIESITEIbHOCTH OPraHU3MOB;

000CHOBBIBaTh MPAKTHYECKOE HCIOJIb30BAHWE HEOPTaHMYECKUX BEIIECTB U
MX PEakiMil B TPOMBIILICHHOCTH U OBITY;

BBIMIOJIHATh XUMHUYECKUM HSKCIEPUMEHT IO PACIO3HABAHUIO U TOIYYEHUIO
HEOPraHUYECKUX W OPraHUYECKUX BEIIECTB, OTHOCAIIUXCSA K Pa3IUYHBIM KiaccaM
COCIMHECHHM, B COOTBETCTBUU C MPABWJIAMH WM MpUEMaMu O€30TacHON paboThI C
XUMHUYECKHMHU BEIIeCTBAMU U JJA0OPATOPHBIM 000PYI0BAHUEM;

MIPOBOJIUTH PACUYEThl HA OCHOBE XMMHUYECKUX (DOPMYJT U YpPAaBHEHHI PEaKITU:
pacdeTsl Macchl (00beMa, KOJIMYECTBA BEIIEeCTBA) MPOYKTOB PEAKIIUH, €CITU OJTHO
13 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH); PACU€Thl MACCOBOM MJIM OOBEMHOM
JIOJIM BBIXOJA NPOJIYKTa PEAKIUU OT TEOPETHUYECKH BO3MOXKHOTO; PACUYETHI
TerioBoro 3¢¢exra peakiuu; pacyeThl OOBEMHBIX OTHOIICHUN Ta30B MIpH
XUMUYECKUX pEaKIUsIX; pacdeTbl Macchl (0o0beMa, KOJWYECTBA BEIECTBA)
POJyKTa peakiluu, €CJIu OJTHO U3 BELIECTB JJaHO B BUJIE PACTBOPA C ONPEEICHHON
MAaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA;

UCIIOJIb30BATh METO/Ibl HAYYHOT'O MMO3HAHMS: aHAJIN3, CHHTE3, MOJCIMPOBAHNE
XUMUYECKUX TMPOIECCOB U SBJICHUN — MPU PEIICHUU YUeOHO-UCCIEA0BATEIbCKUX
3a7lad MO M3YYCHHWIO CBOWCTB, CIOCOOOB TIONYYEHUSI H PaCIO3HABAHUS
OpraHUYECKHX BEILECTB;



BJIQJICTh MpaBWJIaMHU OE30MaCHOTO OOpalieHus ¢ E€AKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMU OBITOBON XUMUHU;

OCYIIECTBJISATh  TMOMCK XUMHUYECKOW UWH(OpManuu 1O  Ha3BaHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

KPUTUYECKHA OIEHWBATh M WHTEPIPETHPOBATH XUMHUYECKYIO HH(MOpMAIIHUIO,
coJiepKalllylocsi B COOOIIEHMSIX CPEICTB MaccoBOM HWHQOpMaIuu, pecypcax
NutepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIEJSX BBISBJICHHUS OIIMOOYHBIX CYXKIEHUH M (POpMUPOBAHUS
COOCTBEHHOM MO3UIIHH;

yCTaHABJIMBATh B3aMMOCBS3U MEXNy (akTaMd W TEOpUEH, MPUUUHON U
CJIEICTBHEM TIPU aHANM3€ MPOOJEMHBIX CUTyalluid 1 00OCHOBAaHUU MPUHUMAEMBIX
pEILICHUN HA OCHOBE XMMUYECKUX 3HAHUN;

PEACTABISATh MYTH PEIICHUs] TJIOOAIBHBIX MPOOJEM, CTOSIIMX Tepen
YEeJIOBEYECTBOM, M TMEPCIEKTUBHBIX HAMpPaBICHUW Pa3BUTUA XUMHUYECKHUX
TEXHOJIOTUH, B TOM YHUCJIE€ TEXHOJIOTMA COBPEMEHHBIX MAaTE€pHATIOB C Pa3JIUYHON
(YyHKIHOHATBHOCTBbIO, BO300HOBISIEMBIX MCTOYHUKOB CBIPbs, MEepepabOTKH U
YTUJIM3AIUN TPOMBIITUICHHBIX B OBITOBBIX OTXOJIOB.

OO0yuaromuiicst MOTYyYUT BOZMOKHOCTh HAYUUTHCS:

dbopMynupoBaTh 1€  HWCCIENOBAaHUSA, BBIBUTATh W IPOBEPATH
AKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHYECKUX CBOMCTBAX BEIIECTB HAa OCHOBE HX
COCTaBa W CTPOECHUSA, MX CIOCOOHOCTH BCTYNaTh B XUMHYECKUE PEAKIUH, O
XapakTepe U MPOAYKTAX Pa3IuYHbIX XUMUUECKUX PEaKIINil;

CaMOCTOSITENIbHO TJIAHUPOBATh M MPOBOJUTH XMUMHUYECKHE IKCIIEPUMEHTHI C
coOmro/leHneM TpaBuil Oe30MmacHO paboThl € BEIMIECTBAMU U JIA0OPATOPHBIM
000pyI0BaHUEM;

MHTEPIPETUPOBATH JAHHBIE O COCTABE M CTPOCHUU BEIIECTB, MOJYYCHHBIE C
MTOMOIIBIO COBPEMEHHBIX (PU3NKO-XUMUYECKUX METOJIOB;

ONKCHIBATh COCTOSHUE JJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKHX TPEJICTABICHUA O CTPOEHWU aroMa JUid OOBSCHEHUS
pe3yJIbTaTOB CIEKTPAJIBbHOTO aHAJIN3a BEIIECTB;

IPOTrHO3UPOBATh BO3MO>HOCTb MPOTEKaHUS OKHUCITUTEIbHO-
BOCCTAaHOBUTENBHBIX  pEaKUUi, JIEKAIMX B  OCHOBE  MPUPOAHBIX U
MPOU3BOJICTBEHHBIX IPOLIECCOB.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunuyecTBo 4yacoB DJIEeKTPOHHbIE
Ne n/m I:;:rl\;?:‘o;::me PAEI0B 1 TEM Beero KonTpoabubie | [IpakTuuyeckue f)]él;g);:)(::\];lgbﬂme
padoThbI padoThI pecypebi
Pazjen 1. BBeieHne B OpraHu4ecKyr) XUMHIO
R sibsicmpemir-ya il I Bumorea 110K
https://m.edsoo.ru/d69df650
byrtneposa
Hroro no pazneny 6
Paznea 2. YriaeBogopoabl
21 [IpenenbHbIe YrIeBOAOPOIbI — AJKAHBI, ) bu6nmmorexa [IOK
' LIUKJI0AIKAHBI https://m.edso00.ru/d69d{650
29 HenpenenbHbie yraeBoa0pOIbl: aJTKEHBI, 4 bu6nmmoreka [IOK
aJIKaUCHBI, alIKUHBI https://m.edsoo.ru/d69df650
2.3 ApomMaTrudecKkue yrieBoJopo/ibl (apeHbl) 3 Eggil;l/(;:_eé;(ﬁgﬁ 1d69df650
Hroro mo pazgeny 9
Paznen 3. Kuciaopoacoaepskamnue opranndeckue coeJuHeHust
3.1 Crouptel. denon 3 buGmorexa [IOK
https://m.edsoo.ru/d69df650
KapOoHUIbHBIE COSTUHEHMS: allbICTHIIBI U Bubnorexa [IOK
3.2 keToHbl. KapOoHoBbIe KucoThl. ClI0KHBIC 4 ]
spmpb1. JKupbt, MbLra. https://m.edsoo0.ru/d69df650
Hroro no pazaeny 7
Pa3znen 4. A3oTcoaepkamme OpraHudecKue coeTnHeHu sl
bu6mmorexa [IOK
4.1 AMUHEL 4 ! https://m.edS(I)_E).m/d69df650
Hroro 1o pasueny 4



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Paznen 5. BelecrBa ;KUBBIX KJIETOK

bu6nmnoreka [JOK

> Kupet ! https://m.edS(I)lo.ru/d69df650
bu6mmoreka [IOK

32 Y THeBOAEL 2 https://m.edscl)lo.ru/d69df650

5.3 AmuHOKHCIOTHI. benku 3

54 HyxkiienHoBbIE KUCTOTHI 2

Hroro no pazaeny 8

OBIHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoJanuyecTBo 4acoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Ne i/t HPOTPAMMDI Beero KOﬁHTpOJIbHBIe Hpﬁalcanecmle 06pA30BATETbHbIE
padoThI padoThI pecypen
Pasznea 1. Teopernueckne 0OCHOBbI XUMUH
. ngoeHHe aTI(c)Ma. [Tepunoanueckuit ;aKOH 51 ) Bu6morexa [IOK
. epuoInYecKasi CUCTEMa XUMHUECKUX https://m.edsoo.ru/2dd5 7624
snemenToB M. . MengeneeBa
bubmuoreka [JOK
1.2 Crpoenue Bemectsa. 1 https://m.edsoo.ru/2dd5724
bubmuoreka [JOK
13 XMMITICCKHC peaKinn 18 2 https://m.edsoo.ru/2dd5724
Htoro no pazneny 35
Pa3gen 2. BemecTBa 1 HX CBOMCTBA
bu6mmnoreka [JOK
2.1 MHuoroob6pasue BeecTs. 14 2 https://m.edsoo.ru/2dd5 7624
HeMeTalibl 5 bubmuoreka [JOK
https://m.edsoo.ru/2dd5724
but6nmmoreka [IOK
22 Merazer 7 https://m.edsoo.ru/2dd57124
Hroro no pazneny 26
Pa3nen 3. Xumud H ;KU3HL
31 MeToabl MO3HAHUA B XUMUU. XUMHUS U 7 1 bu6mmorexa [IOK
' JKM3HD https://m.edsoo.ru/2dd5724
Hroro no pazaeny 7
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 5



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

10 KVIACC
Koan4yecTBo 4acos DJIeKTPOHHBIE
Ne Koutpoar | IIpakTHuec aTa M (ppPoBbIE
Tema ypoka P P A bp
n/n Bcero HbIE KHe H3yYCHUS 06pa30BaTeJ’leble
padoThI padoThI pecypcbl

Poib oprannueckux BEHIECTB B OKPYKAIOLIEM

1 MHpE. Teopfm CTPOCHHA OPTaHUICCKIX 1 https://m.edsoo.ru/2368dbc3
coequHeHuit A.M. Bytneposa. Pons A. M.
ByTtnepoBa B pa3zBUTHE POCCUHCKON HAYKH.
CtpoeHus aToMa yriaeposa B HOpMaJIbHOM U

2 BO30YKIEHHOM COCTOSIHUSX. [ MOpuan3amus. 1 https://m.edsoo.ru/bd893ad5
KpaTHOCTB yriiepos - yriepoaHbiX CBS3EH.

3 Knaceuguranus u HOMeHKuHaTyp a 1 https://m.edsoo.ru/b5b7988a
OpPraHUYECKUX COCTMHEHUH.

4 M3omMepusi OpraHM4ecKuX COSTNHECHUH. 1 https://m.edsoo.ru/d7378a4c

5 3aKOHOMEPHOCTH MTPOTEKAHUS PEAKIIUA C 1 https://m.edsoo.ru/cac3f437
y4acTHEM OPTaHMYECKUX BEIIECTB.
ANTOpUTM pelIeHus 3a71a4 Ha BBIBOT (hopMyJT

6 BELIECTB 10 MAaCCOBBIM JOJISM IEMEHTOB U IO 1 https://m.edsoo.ru/8d4ad178
MIPOJTYKTaM CTOPAHMSI.
Anxansl. [IpocTpaHCTBEHHOE CTpOCHHE
MoJieKyJ1. OCOOEHHOCTH MPOTEKAHUS

7 XUMHYECKUX PEAKIHiA C yIaCTHEM aJIKaHOB, 1 https://m.edsoo.ru/ecddcl2e
MEXaHHW3M PEaKITuu CBOOOTHO-PATUKAIBHOTO
3aMEIICHH.

8 OcobeHHoCcTH CTPOCHUS u CBOJMCTB 1 https://m.edsoo.ru/a5f718a6
LUKJI0AJIKAHOB.

9 [Tpupoia TBOWHOM CBSI3M B aJIKEHAX U 1 https://m.edsoo.ru/e3a8faff



https://m.edsoo.ru/2368dbc3
https://m.edsoo.ru/bd893ad5
https://m.edsoo.ru/b5b7988a
https://m.edsoo.ru/d7378a4c
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/8d4ad178
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https://m.edsoo.ru/a5f718a6
https://m.edsoo.ru/e3a8faff

aJIKaJJuCHax. BI/I)IBI H30MCPHH.

10

MexaHu3M peakiuu 3IeKTPOUIHLHOTO
MIPUCOCAMHCHHS, TTPABIII0 MapKOBHUKOBA.
Oddexr Xapama (mepokcuaHbIi 3hPexT).

https://m.edsoo.ru/4d74c161

11

Peakuum  nmpucoeauHeHHss  Ha  [pUMEpE
U30JIUPOBaHHBIX u KyMYJIUPOBaHHBIX
QJIKa/INEHOB. Obnactu MIPUMEHEHHS
HeTIpeIebHBIX YTIEBOI0POIOB.

https://m.edsoo.ru/a952cb7b

12

Anxunsl. [Tpuposaa TpoitHoit cBsi3u. Bus
M30MEpUU. XUMHUYECKUE CBOMCTRA.
CpaBHUTENIbHAS XapaKTEPUCTHUKA
HETPEICNIbHBIX YIJIEBOJAOPOIOB.

https://m.edsoo.ru/2a44f6d6

13

IIpupona apoMaTU4ECKOU CBsI3H, €€ BIUSHUE HA
PEAKIMOHHYIO CTIOCOOHOCTh BEIIECTB.
W3omepus 1 HOMEHKIIaTypa apeHoB. Peakiuun
JIEKTPO(UIBHOTO 3aMEIEHUs] U OKUCIICHUS Ha
npuMepe 6eH30J1a U €ro TOMOJIOTOB.

https://m.edsoo.ru/65d19a58

14

OO6m1re criocoObl MPOMBINITICHHBIX U
1ab0paTOPHBIX CITIOCOOOB MOTYICHHUS
yTIIeBOOPOIOB. ['eHeTHYEeCKas CBA3b
YTIIEBOIOPOJIOB.

https://m.edsoo.ru/f2cb3f4f

15

Pentenue 3ala4 Ha HAXOXKIACHUA MOJICKYJIIPHBIX
dbopMyI1 yraeBo10poaoB 1o ob1el hopmyiie
BEILIECTBA.

https://m.eds00.1ru/3344bc86

16

Kucnopoaconepsxariye opraHuueckue
BeniecTBa. OyHKIIMOHATIBHBIE TPYIIITHI
(ruppocorpynmna, KapOOHUIIbHAS,
kapOokcmiibHas ). B3anMHoe BiHsIHUE aTOMOB B
MOJIEKYJIaX OPIraHUYECKUX BEIECTB,
COZePKAIINX KUCIOPOS.

https://m.edsoo.ru/7fcf418c

17

XHMHYECKHE CBONCTBA CIIUPTOB U (bCHOJ'IOB.

https://m.edsoo.ru/579¢874d

18

[TpompiniuieHHBIE U Ta00PATOPHBIE CITOCOOBI

https://m.edsoo.ru/61adefbe



https://m.edsoo.ru/4d74c161
https://m.edsoo.ru/a952cb7b
https://m.edsoo.ru/2a44f6d6
https://m.edsoo.ru/65d19a58
https://m.edsoo.ru/f2cb3f4f
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MOJIyYEHUsl CHUPTOB U PeHona. MexaHusm
peakIy HyKJIeo(pUIbHOTO 3aMeIleHHs Ha
IIpUMEPE MOJTYUYEHHSI CIIUPTOB U3

rajoreHajJKaHOB.

19 Kap6ouusbl. I/I301zqep1/m Y HOMEHKJIaTypa. 1 https://m.edsoo.ru/98c2el of
XHUMHUECKHE CBOWCTBA aJIbJICTH/IOB U KETOHOB.

20 Kap6OOoHOBBIE KHCIIOTHIL. 1 https://m.edsoo.ru/ccd8de92
B3aumocBsi3b KHCIIOPO/ICOIEPIKAILIX

21 OPTAHMHCCKHUX  BCILCCTB M YIJICBOZOPONOB 1 https://m.edsoo.ru/2fdaca94
Pa3IMYHBIX TOMOJIOTHYECKUX PSIIOB.
Pemienune 3a1a4 Ha HAXOXKACHHE MOJICKYJISIPHOI

22 (OpMyIIbI OPraHUYECKOTO BEILECTBA, 1 https://m.edsoo.ru/b8a7aeb4
COZIePIKALIEr0 KUCIOPOI.

23 AMUHBI. 1 https://m.edsoo.ru/4d288c7f
Anunnus. OpueHTalus B 0EH30JbHOM KOJIBIIC.

24 Pons H.H. 3uHnHa B OTKPBITHU HOBBIX 1 https://m.edso0.ru/8¢624d76
JIGKapCTBEHHBIX BEIICCTB M KPACHTEIICH.
Pemienue 3a1a4 Ha HaXOKICHUE MOJICKYIISIPHOM

25 (GbopMyIIbI OPraHUYEeCKOTO BEIECTBa, 1 https://m.edsoo.ru/d91efa6f
COJIEPIKAIIEro a30T.

26 Pemienne sxcriepuMeHTaNBHBIX 33124 1 https://m.edso0.ru/3311536¢

27 XKuper. 1 https://m.edsoo.ru/caad3dc2

28 MoHocaxapusl. 1 https://m.edsoo.ru/bd74874f

29 OnHrocaxapuIbl, MOJIUCAXAPHUIIBL. 1 https://m.edsoo.ru/al481eeb

30 AMHHOKHUCIIOTBI — aM(OTEpHbIE OPraHUIECKUe 1 https://m.cdsoo.ru/475ech63
COCIMHEHHSI.

31 Benku — npupoHbIE OJUMEDPBI. 1 https://m.edsoo.ru/3a398431

3 XuMHUeCKHEe CBOUCTBA OCITKOB, IBETHBIC 1 hits://m.cdsoo.ru/ce2 5a78b

PCAKIINU Ha OeJIKu.



https://m.edsoo.ru/98c2e1cf
https://m.edsoo.ru/ccd8de92
https://m.edsoo.ru/2fdaea94
https://m.edsoo.ru/b8a7aeb4
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https://m.edsoo.ru/d91efa6f
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https://m.edsoo.ru/3a398431
https://m.edsoo.ru/ee25a78b

33 HyKJI€EMHOBbIE KHCIIOTHI

https://m.edsoo.ru/17b1c¢8d9

34 B3auMOCBsI3b OPraHHYECKUX BEIECTB.

https://m.edsoo.ru/12a2861c¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

KoanuyecTBo yacos JIeKTPOHHbIE
ara uudpoBbIe
Ne n/n Tewa ypoka Bceero Kontpoanusie | Ipakrnieckue n3){lqemm oﬁpasoqlngeanble
padoThI padoTbI pecypes
1 ®DOpMBI CYIIECTBOBAHUS XUMHUECKUX IIEMEHTOB. 1 https:/m.cdsoo.ru
Ctpoenue aToma.
5 [epronuyeckuii 3aKOH U TIEPUOJMUECKAS CUCTEMA 1 https://m.edsoo.ru
xuMuueckux sineMenToB JI.M. Menneneena.
3. [lepronnyeckast cucTeMa 3JIEMEHTOB U CTPYKTYpa 1 https://m.edsoo.ru
AJIEKTPOHHON 00O0JI0YKH aTOMOB.
3aBUCUMOCTB CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB, https://m.edsoo.ru
4 THJIPOKCHUIOB, BOJJOPOIHBIX COCTUHECHUH B 1
3aBUCHUMOCTH OT TIOJIOKEHUS DJIIEMEHTOB B
MIEPUOINIECKON CHCTEME.
5. OCHOBHBIC TIOHSATHS U 3aKOHBI XUMHH. 1 https://m.edsoo.ru
6. ["a30BbIE 3aKOHBI. 1 https://m.edsoo.ru
7 DIIEeKTPOOTPULIATEITLHOCTh XUMHUECKUX YJIEMEHTOB. 1 https://m.edsoo.ru
HonHnas cBs3b.
3 HNonnsie KPUCTaIlIMMECKAE PEIeTKA. CBOI?ICTBaV 1 https://m.edsoo.ru
BEIIIECTB C MOHHOM KPUCTAJUIMYCCKON PEIICTKOM.
9. KoBasienTHas cBs3b. 1 https://m.edsoo.ru
10. [TonstpHOCTB CBSI3M U MOJIIPHOCTH MOJICKYJIBL. 1 https://m.edsoo.ru
11. Meramnueckas CBs3b. 1 https://m.edsoo.ru
12. MeXMOJIeKyIsIpHblE B3aUMOJEHCTBHSI. 1 https://m.edsoo.ru
13, BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIIIPHOTO 1 https://m.edsoo.ru
CTPOCHHUSI.
14, 3aBUCUMOCTB CBOMCTB BEIIECTB OT UX COCTaBa H 1 https://m.edsoo.ru
CTPOCHHUSI.
15. MHoroo6pasue BemecTs. 1 https://m.edsoo.ru



https://m.edsoo.ru/caf1c16b
https://m.edsoo.ru/caf1c16b
https://m.edsoo.ru/caf1c16b
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16. Annorponus. https://m.edsoo.ru

17. N3zomepusi. https://m.edsoo.ru

18, HpI/I3HaE(I/I U YCJIOBUS MPOTEKAHUS XUMHUECKUX https://m.edsoo.ru
PEaKITHiA.

19. Krnaccudukanmsi XuMU4ecKUX peaxiuii. https://m.edsoo.ru

20. CKopocTh XMMHUYECKOH pEaKIHH. https://m.edsoo.ru

1. TennoBbie 3¢ (HeKTh XUMUYECKHX pEaKIii, 3aKOH https://m.edsoo.ru
I'ecca.

2. YcnoBus CaMOTPOH3BOIBHOTO NPOTEKAHMUS https://m.edsoo.ru
XMMHUUYECKUX PEaKIHH.

23. PacyeTsl MO TEPMOXUMHUYCCKUM YPaBHEHUSIM. https://m.edsoo.ru

24, XUMUYECKOE PAaBHOBECHE U YCIIOBUS €70 CMEILIEHUSI. https://m.edsoo.ru

75, OKI/ICJ‘II/ITGJ'II)H0-‘1?OCCTaHOBHTCHBI:I'LIC peakuuu B https://m.edsoo.ru
HEOPraHW4eCKOW ¥ OPraHMYECKON XHUMUHU.

2. MeTo/ 3J1IeKTPOHHOT'O U 3JIEKTPOHHO-HOHHOT'O https://m.edsoo.ru
OanaHca.

27. Bnusinue cpenst Ha nmpotekanue OBP. https://m.edsoo.ru

’8. XUMHUYECKUE UCTOYHUKH TOKA. DIEKTPOIIU3 https://m.edsoo.ru
pacIuiaBOB U paCTBOPOB BEIIECTB.

’9. DIeKTpOTUTHYECKAS AMCCOLMALMA HEOPraHNIECKHX https://m.edsoo.ru
Y OPraHUYEeCKUX KHCJIOT, IeJI0Uuei, COJe.

30. Peakuuu noHHOrOo 0OMeHa. https://m.edsoo.ru
Bopa xak aumois. Poiab BOABI B XUMHYECKAX https://m.edsoo.ru

31. peaKuMAX U KUZHEAEATEIBLHOCTH JKUBBIX
OpraHU3MOB.

32 I'uaponus OPraHUECKHX U HEOPraHH1eCKUX https://m.edsoo.ru
COCJTMHECHUH.

33, I'uaponus OPraHUECKHX U HEOPraHHIeCKUX https://m.edsoo.ru
COCJTMHECHUH.

34, Bonopoaneiil moka3artens. https://m.edsoo.ru
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35. Cpena BOJHBIX pacTBOPOB COJIEH. 1 https://m.edsoo.ru

36. Knaccugukanms BemecTs. 1 https://m.edsoo.ru

37. Opraanyeckie 1 HEOPraHMYECKHE KUCIOTHI. 1 https://m.edsoo.ru

38. Opranuyeckne 1 HEOPraHMUECKUe KUCIIOTHI. 1 https://m.edsoo.ru

39. Opranuyeckie 1 HEOpraHMYeCKue OCHOBAHMUSI. 1 https://m.edsoo.ru

40. OpraHuvecKue ¥ HEOPraHMYECKUE OCHOBAHUSI. 1 https://m.edsoo.ru

a1 AMdoTepHbIe OpraHuYeCcKUe U HEOPraHUYECKHUE 1 https://m.edsoo.ru
COC/IMHCHUSI.

2. AMdoTepHbIe OpraHuYeCcKUe U HEOPraHUIECKUE 1 https://m.edsoo.ru
COCIMHCHUSI.

43, I/I,I[eHTI/I(i)I/IIiaHI/ISI OpPraHWYECKUX U HEOPTaHUYECKHUX 1 https://m.edsoo.ru
COCIMHCHHH.

44, Kpucramioruaparsl. 1 https://m.edsoo.ru

45, Kpucramioruaparsl. 1 https://m.edsoo.ru

46. KoMiutexcHble coeTMHEHNS. 1 https://m.edsoo.ru

47. KomMmmiekcHble coeIuHEHN. 1 https://m.edsoo.ru

48, ['eHeTiMecKast CBsI3b MEXKITY KIIACCAMU BEILIECTB. 1 https://m.edsoo.ru

49, I'eHeTvMecKast CBSI3b MOKITY KIIACCAMH BEIIICCTB. 1 https://m.edsoo.ru

50, XapakTepucTUKa HEMETAJIOB IIaBHBIX MOATPYIII 1 https://m.edsoo.ru
IV-VII rpynm.

51 XapakTepHucTUKa HEMETAJIOB IIaBHBIX MOATPYIII 1 https://m.edsoo.ru
IV-VII rpymm.

52. BonopoiHble coelMHEHNS] HEMETAIIIOB. 1 https://m.edsoo.ru

53, OKcubl ¥ aHTUAPUIBI HEOPTaHUIECKHUX U 1 https://m.edsoo.ru
KapOOHOBBIX KHCIIOT.

54, OKcubl ¥ aHTUAPUABI HEOPTaHUYECKHUX U 1 https://m.edsoo.ru
KapOOHOBBIX KHCJIOT.

55, Mertannel. @u3udecKre U XUMHUECKHUE CBOMCTBA 1 https://m.edsoo.ru
METaJUIOB.

56. Koppo3us MeTaioB ¥ CIIOCOOBI 3aIIUTHI OT Hee. 1 https://m.edsoo.ru
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Crioco6s1 mostyueHust MetayuioB. CIutaBsl 1
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57. 1
WHTEPMETALIUIbI.
58, XapakTepHucTUKa MeTauioB riaBHbIX noArpymn [-111 1 https://m.edsoo.ru
TPYIIIL
59, XapakTepHuCcTHKa METAJUIOB IIaBHBIX moarpym [-111 1 https://m.edsoo.ru
TPYIII.
60. XapakTepruCTHKA METAJJIOB ITOOOYHBIX MOATPYIIIL. 1 https://m.edsoo.ru
61. XapakTepUCTHKA METAJNIOB ITOOOYHBIX MOATPYIIIL. 1 https://m.edsoo.ru
62. [IpenapaTel OBITOBONM XUMHH. 1 https://m.edsoo.ru
63. XUMUUECKUE BEIECTBA B MEIUIIUHE. 1 https://m.edsoo.ru
64. XUMUUECKUE BEIECTBA B MEIULIMHE. 1 https://m.edsoo.ru
65. HccnenoBanue iekapCTBEHHBIX MPENapaToB 1 https://m.edsoo.ru
66. XHWMHYECKHUE BEIIECTBA B CEILCKOM XO35MCTBE. 1 https://m.edsoo.ru
67. XUMHUYECKUE BEIIECTBA B CTPOUTEIIHCTBE. 1 https://m.edsoo.ru
68. Xumuueckas HPOMBILLICHHOCTS U npodiema 1 https://m.edsoo.ru
OXpaHbI OKPYKAIOIIEH CpeIbl.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MPOBEPSIEMBIE HA EI'D ITIO XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHETO OBIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBanus

1

Brnagenue cucteMoi XUMHYECKUX 3HAHUM, KOTOPask BKIFOYAET:

1.1

OCHOBOIIOJIATaOLINe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, H30TOIIbI,
3JIEKTpOHHAasi 000JI0YKa aToMa, -, p-, d-3IEKTPOHHBIE OpOUTAIN aTOMOB,
OCHOBHOE M BO30YXXAEHHOE COCTOSIHHE aToMa, MOH, MOJIEKYIa,
BaJICHTHOCTD, JIEKTPOOTPHULIATEIBHOCTD, CTETICHb OKHCJICHUS,
XUMHYecKast CBA3b (G- M T-CBA3b, KpaTHbIE CBS3M), THOpUIM3ALIUSA
aTOMHBIX OpOuTaNel, KpUCTaUIM4ecKas peméTka, MOJb, MOJSIpHas
Macca, MOJSpPHBIA 00BEM, MOJSIpHAs KOHIIEHTPALUs, PpPacTBOPHI
(MCTHHHBIE, AMCIEPCHBIE CHCTEMBI), KPUCTAJIOTUIAPATHI, YTJIEPOIHBIN
cKener, (yHKIMOHANbHAsI TPYMIA, PAagUKal, H30MEpbl, CTPYKTypHas
dbopmyma,  wm3omepus  (CTpyKTypHas, TeoMeTpuueckas  (Iuc-,
TPAaHCU30MEpHS), TOMOJIOTMYECKUI Psi, TOMOJIOTH, YIJIEBOIOPOBbI,
KHUCJIOPOA- M a30TCOJEpKAIIUE COCTUHEHHUs, OMOJOTHYECKH AKTUBHBIC
BemiecTBa (YrieBOIbL, )KUPBI, OCIKH), MOHOMED, TIOJMMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCTUHEHUS, KPEKUHT, pU(GOPMHHT, THITHI
XUMHUYECKUX peaKklui (OKUCINTEIbHO-BOCCTAHOBUTENbHbBIE, 35K30- U
SHAOTEPMHUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTtuMbie U HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIECKTPOJIUTHI,
JJEKTPOJIUTUYECKAS. JUCCOLMAIUS, CTENEHb THUCCOLNAINH, OKUCIUTENb,
BOCCTAHOBHTEJb, DJJEKTPOJIM3, CKOPOCTb XUMHYECKOM  peakuuw,

XUMHUYECKOE PaBHOBECHE)

TEOPUU U 3aKOHBI (TEOpHs XUMHUYECKOTO CTPOCHHSI OpraHHMYECKUX
BemiectB A.M. byTiepoBa, Teopusi dJIEKTPOIUTUYECKON IUCCOIMAIINH,

[Tepuonnueckuii 3axkon JI.M1. MeHneneeBa, 3aKOH COXpPaHEHHsI MacChl),

1.2 3aKOHOMCPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHH, MUPOBO33PCHUYCCKUC
3HAHUA, JICKAINHUEC B OCHOBC INOHUMAHUA MPUIUMHHOCTH U CUCTCMHOCTU
XHUMHUYCCKUX ﬂBJ'IeHPIIZ, COBpPCMCHHBIC MNPCACTABICHUA O CTPOCHUU
BCIICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAIMOJICKYJIAPHOM YPOBHAX

13 npeaACTaBJICHUA 0 MCXaHHU3Max XUMHUYCCKUX peaKI.IPIfI,

TCPMOAUHAMHUYCCKUX n KHHCTHYCCKHUX 3aKOHOMCPHOCTIAX Hnux




IMPOTCKAHUA, O XUMHUYCCKOM PAaBHOBCCHUH, TUCIICPCHBIX CUCTEMAX

1.4

(haKTOJIOTMUECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, IOJYYCHHUH U
0e30MacHOM  WCTOJB30BAaHUM  BAXKHEHIIMX  HEOPraHUYECKHX |
OPraHWYECKHX BEHIECTB B OBITY M TPAKTHYCCKON EATEITLHOCTH

YCJI0BCKa

1.5

o0uye Hay4Hble MPUHIUIB XMMHYECKOTO MPOM3BOJACTBA (HAa HpUMEpe
MIPOM3BOJCTBA CEPHOM KHUCJIOTHI, aMMHaKa, METaHOJa, MepepadOTKU

HedTH)

CdhopmupoBaHHOCTH YMEHHIA BHISBIISTH:

2.1

XapaKTCPHBIC IIPpU3HAKH n B3aMOCBA3b HN3YYCHHBIX HOHSITI/IfI,
INPUMCHATE COOTBCTCTBYIOIIUC IIOHATHA IIPH OIMMCAHUMU CTPOCHHUA U

CBOMCTB HEOPraHMYECKUX U OPTaHNYECKHUX BELIECTB U UX MPEBPALICHUIN

2.2

B3aHMOCBS3b XHUMHYCCKHX 3HAHUM C IOHATHSIMH H npeacCTaBJICHUAMU
APYyrux mnpeamMeToB IJIsd 0oee OCO3HAHHOIO IMOHHMMAaHMS U OOBSICHEHUS

CYUIHOCTH MAaTCpHAJIBbHOI'O CIMHCTBA MHUpa

C(I)OpMI/IpOBaHHOCTB YMCHUA UCIIOJIB30BATh:

3.1

HAaMMCHOBaAHUA XHUMHWYCCKUX COGI[I/IHeHI/Iﬁ MCKAYHApOAHOTO COrO3a
TeOpeTHqCCKOﬁ u HpHKHaﬂHOﬁ XUMHHU W TpPUBUAJIIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAIIMUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX MU

HCOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

3.2

XUMHUYECKYI0 CHMBOJIMKY JJii COCTaBJIEHUS (DPOPMYJ HEOPraHMYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX

Y CKEJICTHBIX) (POPMYIT OPraHMUECKUX BEIIECCTB

CchopMupoBaHHOCTh YMEHHUS KIacCU(UITUPOBATS!

4.1

HCOPraHM4CCKHUE BCIICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHsA H

KpPUTEpUH [T KIaCCU(PUKALUKN N3y4aeMbIX XUMUYECKUX OObEKTOB

4.2

OPraHu4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6HpaTL OCHOBAaHHA H

KpPUTEpUH [T KIaCCU(PUKALUKN N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

10 Pa3IMYHbIM IPHU3HAKaM (YUCIYy W COCTaBy PEArdpYIONIMX BEINECTB,
TerioBoMy 3GGdeKTy peakiud, W3MEHEHHIO CTETEHEH OKHCIICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIINU, YIACTHIO KaTaTu3aTopa)

ChopMHUpPOBAaHHOCTH YMEHHSI XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSHHHM) W HOHOB
XUMHUYECKUX 3JIeMeHTOB 1 — 4 nepuonos [lepronnueckoi cucrems . 1.
MemnpeneeBa 1 UX BaJCHTHbIE BO3MOXXHOCTHU, UCTIONb3YsI MOHATHS S-, p-,

d-3NeKTpOHHBIE OpPOUTAIIN, YIHEPIEeTUUECKUE YPOBHU




ChopMHUPOBAaHHOCTh YMEHHSI OOBSICHATh 3aKOHOMEPHOCTH H3MEHECHHS
CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMH COCAMHEHHI IO

neprojaM M rpymmnam

CpopMHUpPOBAaHHOCT yMEHHUS COCTaBIISATh YPAaBHEHHUS] XHUMHYECKUX

peakuuii ¥ pacKphIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPpEACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OajlaHca ATUX PEaKIHHA

7.2

YpaBHEHMsI pEaKUUi pa3IUyHBIX THUIIOB; TOJHBIE U COKpaUIEHHbIE
YpaBHEHMSI peaKlUii HOHHOTO 0OMEHA, YUUTHIBAs YCIOBHSI, PU KOTOPBIX

OTHU pC€aKUI1 UAYT 10 KOHIIA

7.3

peakuii TUAPOIN3a, peakIuii KOMIUIEKCOOOpa3oBaHUs (HAa MpUMEpe

THUAPOKCOKOMIIJICKCOB LIMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPKIATH:

8.1

Ha KOHKPETHBIX TIPUMEpaxX XapaKTep 3aBUCUMOCTH PEaKIIMOHHOMN
CITOCOOHOCTH OPTaHMYECKUX COCIMHEHWH OT KPaTHOCTH U THUIIA
KOBaJICHTHOM CBSI3M (G- U T-CBA3M), B3aUMHOIO BJIMSIHUS aTOMOB U IPYII
aTOMOB B MOJIEKYJIaX, a TAK’Ke OT OCOOCHHOCTEH peanu3aluu pa3InyHbIX

MEXaHU3MOB MPOTEKAHUS peaKIni

8.2

XapaKTCPHbIC XHMHUUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMH U 3aMUCSAMU YPAaBHEHUN XUMUUECKUX PeaKIuil

ChopmupoBaHHOCTh YMEHHUSI XapaKTEepH30BaThb COCTaB U Ba)KHEHIIHE
CBOICTBa BEIIECTB, MNPUHAANIEKAIIUX K OMPENETIEHHBIM KiaccaM |
rpynmnam coeMHEeHUH (IIPOCThie BEIIECTBA, OKCHIbI, TUIPOKCHIIBI, COJIH;
YTIAEBOAOPOIBI, MPOCThIE (PUPBI, CIUPTHI, (EHOIBI, aNbACTUIbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJIOXHBIE A(UPHI, KUPBI, YIIEBOJbI, AMHHBI,

AMUHOKHCIIOTBI, OCTKH)

10

C(I)OpMI/IpOBaHHOCTB YMCHUA TMPOBOIUTH pvaéTLI IO XHMHYCCKHUM
(popMynaM U YpaBHCHHAM XHMHUUYCCKHUX peaKI_II/Iﬁ C HCIIOJIb30BAHUEM

(I)I/I3I/ILICCKI/IX BCJIIMYHNH:

10.1

MacCChbI (06’béMa, KOJIMYECTBA BCI_I_ICCTBa) npoayKTa pC€akuuu, €Cjin OJHO
M3 UCXOJHBIX BCHICCTB JAHO B BUAC pacTBOpA C OHpGI[CJ]éHHOﬁ MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIH JJAHO B M30BITKE (MMEeT IPUMECH)

10.2

MaccoBOM WM 00BbEMHOM J10JIM, BBIX0J1a MPOAYKTA PeaKuu

10.3

TETUTOBOTO 3P eKTa peaKimii

10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

110 HaXOXXACHUIO XUMHUYECKOH (I)OpMyJ'IBI BCIICCTBA




11

Biianenne cucremoil 3HaHHWK O METOAAX HAYYHOIO ITO3HAHMS SIBICHUUN
MIPUPO/IbI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX U YMEHUE NPUMEHSTh
9TH 3HAHUS NPU SKCIEPUMEHTAIBHOM HCCIIEOBAaHUM BELIECTB U JJIS
OOBSICHEHUS] XUMHUYECKUX SIBJICHMH, MMEIOLIMX MECTO B IPUPOJE,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B MMOBCEIHEBHOM JKU3HU

12

ChopMupoBaHHOCTh yMEHHSI TPUMEHITH (MCIOIB30BaTh) 3HAHUS O
COCTaBE M CBOMCTBaX BEUICCTB Uil OSKCIEPUMEHTAIBHON MPOBEPKH
THIIOTE3 OTHOCHTENIFHO 3aKOHOMEPHOCTEH TIPOTEKAHHS XUMHUYECKHX
peakuuii ¥ TNPOrHO3MPOBAHHS BO3MOXKHOCTEH WX OCYIIECTBIICHUS;
CHCTEMHbIC XUMHYECKHE 3HAHUS Ui OOBSCHEHUS W TPOTHO3UPOBAHUS
SIBIICHUIA, MMEIOIMX €CTECTBEHHOHAYUHYIO MPUPOAY; M TMPUHATHUS

T'paMOTHBIX peI_HeHI/Iﬁ HpO6J’ICM B CUTyallUAX, CBA3aHHBIX C XUMHEH

13

ChopMHPOBaHHOCTh YMEHHS IUIAHUPOBATh M IMPOBOJUTH XUMHYECKUN
OKCTIEPUMEHT (TIOJyYeHUE M HW3YyYCHUE CBOWCTB HEOPraHUYECKUX W
OpPraHMYEeCKHX BEIIECTB, KAYECTBCHHBIC pEAKIUU  YTIIIEBOJIOPOIOB
pa3IMYHBIX KJIACCOB U KHCIOPOJICOJCPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCIEPUMEHTAIBHBIX  33Ja4 [0  PaclO3HABaHHIO
HEOPraHMYECKNX U OPTaHMYECKUX BEIIECTB) C COOIIOJCHHEM TPABUI
Oe3omacHOro  oOpamieHuss € BemlecTBaMH M JabopaTOpPHBIM
obopymoBanueM; (popMyIHUpPOBATH IEIA UCCIICTOBAHUS; TIPEICTABISTH B
pasnuuHOW (GopMe pe3yibTaThl JKCIEPUMEHTA, aHAIU3UPOBATH U

OICHUBATh UX JOCTOBECPHOCTDH

14

CchopMupOBaHHOCTh YMEHMS OCYLIECTBIISATH LIEIECHANPABICHHBIM IMOMCK
XMUMHAYECKON MHPOPMALIMU B PA3JIMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-
Hay4Hasl JTUTepaTypa, CpeAcTBa MaccoBoi uHpopmaluu, cetb MiHTepHET U
JpyTue), KPUTUYECKH AaHaJIM3HpPOBATh XHMMHUYECKYI0 HH(OpManuio,
nepepabaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C IIOCTaBJICHHOMN

y4eOHOM 3amaueit

15

ChopMupoBaHHOCTH yMEHHSI MPOTHO3UPOBATH, aHAJIU3UPOBATH U
OIICHWBAaTh HMH(DOPMAIMIO C TIO3WIMK 3KOJOTHYECKOM Oe30macHOCTH
MOCIICAICTBUI OBITOBOM W TMPOM3BOJICTBEHHON JESATEIIBHOCTH YEIIOBEKA,
CBS3aHHOM C TepepadOTKOM BeIIECTB; CHOPMUPOBAHHOCTh YMEHHUI
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUS HA  JKUBbIE  OpPraHU3MBI
ONpeNeNEHHBIX BEIIECTB, IMOHUMAas CMBICI TIOKa3aTelsd MpeaebHOM
JOTTYCTUMOW ~KOHIIGHTpAIlMKM, M TIOACHATh HAa TpHUMEpax CIocOObI
YMEHBIIICHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA OPraHU3M

YCJIOBCKa




HEPEYEHD 2JIEMEHTOB COILEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O XUMHNHN

Kox

HpOBepﬂeMblﬁ 3JEMEHT COACPKAaHUA

TeopeTquCKne OCHOBbI XUMHUHU

1.1

Ctpoenue BemectBa. CoBpeMeHHass MOJEIb CTPOEHHUs aroma. Pacmpernenenue
JIGKTPOHOB [0 3JHEpreTHMYecKuM ypoBHSIM. Kraccudukanus XUMHYECKHX
a51eMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE U BO30YXKAEHHOE COCTOSHUS AaTOMOB. OJIEKTPOHHAs

KOH(UTYpaIus atoMa. BaJeHTHBIEC SEKTPOHBI

1.2

[lepuonnueckas cucrema xumudyeckux onemeHtoB .M. Menneneesa.
@usnueckuit cMbicn Ilepuonnueckoro 3akona (.M. Menneneesa. IIpuuunel u
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB JJIEMEHTOB M MX COCIMHEHUW I10
nepuoiaM M TpymnnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOIHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

1.3

BanentHocTs. BHeKTPOOTpI/II_[aTCHBHOCTB. CreneHb OKHUCIICHUS

1.4

Bunbl xumuueckoi cBs3U (KOBaJIEHTHAs, HIOHHAs, METAJUIMUECKAsl, BOJLOPOAHAs)
U MeXaHU3MbI e€ 00pa3oBaHus. MexXxMOJeKyIsipHbIe B3auMozeicTBus. BemecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIDHOIO CTpO€HHsA. THuIbl KPUCTAJUNIMYECKHUX

peméToK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON pPEeIETKI

1.5

XumMundeckas peakuus. Knaccudukanus XUMHUYECKUX peakuui B

HEOpPraHMYECKON U OPraHN4eCKOM XUMHUH. 3aKOH COXpPaHEHHsI MacChl BEIIECTB

1.6

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.7

TennoBble 3 PexThl XUMUUECKUX peakiuid. TepMoXxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMLIe pcaknuu. XHUMHYECKOE paBHOBECHC. cDE[I(TOp]':»I, BJIMAKOIIKE Ha

COCTOsIHME XUMHUYECKOro paBHoBecus. [Ipunuun Jle Illatense

1.9

3HeKTp0J’II/ITI/I"IeCKaH JAucconuanus. CuibHBIE M Cl1aObIe SJICKTPOJIUTHI. Cpe,ua
BOAHBIX pPACTBOPOB BCHICCTB: KHCJIaA, HeflTpaJ'IBHaH, mcja0o4YHas. Cremnenb

Jucconyanuy. Peakiiuy HOHHOTO oOMeHa

1.10

Iunponus coneit. MonHoe mpousBeaeHue BoAbl. Bogopoausiii mokaszatens (pH)

pacTtBopa

CnocoObl BBIPpAKCHUSA KOHIOCHTPALIUHA PACTBOPOB: MACCOBasA NOJIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpHAsA  KOHLCHTpPALUA. HaCBIH_leHHI:Ie N HCHACBIIICHHBIC

pacTBOpBL, PACTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCINTEIBHO-BOCCTAHOBUTEIBLHBIE pCaKknuu. HOBGHGHI/IG BCIHICCTB B CpCaax C

pa3HbIM 3HaueHueM pH. MeTobl 31eKTpoHHOTr0 OanaHca




1.13

DneKTpOIN3 pacTBOPOB U PacIlJIaBOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus HeopraHmueckux coequHeHnii. HomMeHkmaTypa HeoOpraHu4eckux

BCIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHUIIMX METAUIOB (HATpHUM, Kajaui, KalbLUH,
MarHuii, aqlOMUHHHA, [IUHK, XpOM, Kele30, MeOb) U UX coenuHeHuil. OOmiue

CIOCOOBI MOJTYUYEHHS] METAJIJIOB

23

XUMUYECKHUE CBOMCTBA Ba)KHEWIIMX HEMETaUIOB (TallOre€HOB, CEphI, a30Ta,
dochopa, yriepoga W KpPeMHHsS) W HUX  COSAUHCHHWHA  (OKCHJIOB,

KHCIIOPOJICOAEPIKAIUX KHCIIOT, BOAOPOIHBIX COSIMHEHHN)

2.4

I'enernueckas cBSI3b HCOPraHUMYCCKUX BCIICCTB, MPUHAJICIKAIIUX K PA3JIMIHBIM

Ki1accaM

2.5

Wnentudukaiyst HEOpraHn4ecKux coennHeHnii. KauecTBeHHbIE peakuy Ha

HCOPTraHMYCCKHEC BCIICCTBA U NOHBIL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE  IOJIOKEHHS TEOPUM XUMHUYECKOTO CTPOEHHMS OpraHM4eCKHX
coenuHeHuil A.M. bytnepoBa. YTiuepoaHblii CKEIET OpraHU4eCKOW MOJIEKYJIBI.
KpaTHOCTh XMMHMUYECKOM CBSI3U. S- U P-CBSI3U. Sp3-, Sp2-, sp-THOpUIH3ALMH
opOuTaseil aTOMOB yriepoaa. 3aBUCHMOCTh CBOICTB BEIIECTB OT XUMHUYECKOTO

cTpoeHHs MojeKyJl. 'omomnoru. I'omonoruueckuii psa. M3omepust u nsomepsl

3.2

[Monstne o  ¢ysknuoHampHONW  rpynme.  OpueHTanuoHHBIE () EKTHI

3aMECTUTEIIEN
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[IpencraBnenne o kiaccuuKanmuu OpraHHYecKuX BemiecTB. HomeHkmatypa
OpPraHMYECKUX COEIMHEHUN (CUCTeMaTH4yecKas) M TpUBHUAJIbHBIE HAa3BAaHUS

BOKHEHIIMX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOgHOpaaUKaIbHBIA W HWOHHBIM MeXaHu3Mbl peakuuu. Ilonstue o

Hykineoduie u anexrpoduie. [IpaBuno MapkoBuukosa. [Ipasuso 3aiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA aJIKaHOB: TAJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMHUYECKOE PA3J0KEHUE, KPEKUHT, u3oMepusanus, ropenHue. llomyuenue
ankaHoB. llukmoankanbl. Cnenuduka CBOWCTB IMKIOAIKAHOB C  MAaJIbIM

pasmepoM nukiIa. Peakiuu nprucoeIMHeHNS U PaIuKaIbHOTO 3aMEIICHUS

3.6

Ankenpl. XMMUYECKAE CBOMCTBA: PEAKIMHM MPUCOEAUHEHUs (TaJlOre€HUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTraIOreHUPOBAHUE, TUAPATAllUsA), TOPEHUS, OKUCICHUS U
nonuMepuzanuu. [IpoMbliieHHble ¥ Ja00paTOpHbIE CHOCOOBI  MOJy4YEeHUS

AJIKCHOB

3.7

AnkagueHbl. XHMHUYECKHE CBOMCTBAa alKaJUEHOB: PEAKIMU MPUCOCTUHECHUS

(rugpupoBaHHe, TaJOT€HUPOBAaHWE), TOpeHHs U noiaumepusanuu. [lomydenue




aJIKaTUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOWCTBA: PEAaKIMU MPUCOEIUHEHHUs (FaJloreHUpOBaHUE,
TUPUPOBAHUE, TUIApATalus, T'MJIPOraJIOr€HUPOBAHUE) KaK CIOCO0 MOJy4eHHUs
IIOJIMMEPOB M JPYrMX IIOJIE3HBIX NPOAYKTOB. Peakiuu 3amemienus. ['openne
aleTWICHA KaAK NCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JJIA CBAPKH U PE3KU

METAJIII0B. HpI/IMeHeHI/IC allCTHJICHA

3.9

Apenbl. XWMHYECKHME CBOWCTBa O€H3051a: peakIuu  DIICKTPODHIBHOTO
3aMellleHusl, NpUCOeNUHEHus (TUIpUpOBaHHE, TrajoreHupoBanue). Peakuus
ropeans. OCOOEHHOCTH XMMHYECKHUX CBOMCTB Toiyosa. [lomydenue Oenzoiia.
Oco0OeHHOCTH XMMHYECKHUX CBOWCTB cTHupona. llommmepusanus cTuposna.

Crioco05bl IOJIYUYCHUA U IPUMCHCHUC aPOMATUUCCKUX YTIJTICBOAOPOJ0B

3.10

CHI/IpTBI. Hpez[eanble OJIHOATOMHBIC  CIIMPTHI. XyUMUJecKre CBOMCTBA:
BSaHMOﬂeﬁCTBHe C HaTpuem KakK crocoo0 YCTAHOBJICHUA HaJINn4uAa
TUAPOKCOTPVIIIIBI, C raJJorcHOBOAOPOAaMHU KaK croco0 MMOJIY4YCHUSA
paCTBOpHTeHeﬁ, BHYTpPU- U MCKMOJICKYJISIpHAA ACTUApaTallvA. Peaknusa r OpCHHA.
HonyquI/Ie OTAHOJIa: pPCaAKIUsA 6pO)KeHI/ISI [JIFOKO3bI, TUApaTaivd STUJICHA.
OTUJICHTIIMKOIb U T JIMICPHUH KaK NpCACTABUTCIIN IMPECACIIbHBIX MHOI'OATOMHBIX

CIIUPTOB

3.11

@enon. XuMHUYECKUE CBOMcTBa (peHona (peakuuu ¢ HATpUEM, THAPOKCHIIOM

HaTpus, 6pomom). [lomyuenue denona

3.12

Anpaeruapl. XUMUYECKUE CBOMCTBA MPEAETbHBIX allbJECTUIOB: THIPUPOBAHMUE;
KAaueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMITy (peakius «cepeOpsHOro
3epkana», B3aumozeiictsue ¢ ruapokcuaom menu (II). Tlonyuenue npeneabHbIX
albJACTUIOB: OKHUCICHUE CHUPTOB, THIpaTalus aneTuieHa. AIIETOH Kak

npeacTaBUTCIIb KETOHOB. OcobeHHOCTH PCaKun OKUCIICHUS allCTOHA

3.13

KapOoHnoBbie KHCIOTHI. XUMHUYECKHE CBOMCTBA MPENENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBONUCTB MyPaBbUHOM KUCIOTHI.
[Tonyuenue mnpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKUCIICHUE
aJIKaHOB, AJKEHOB, NEPBUYHBIX CIIMPTOB, ajbJIErMa0B. Bricuive npenenbHble U

HeTpeeabHbIe KapOOHOBBIE KHUCIOTHI

3.14

Cnoxuple >¢pupbl u kupbl. CrocoObl TOJYyYEHUS CIOXHBIX 3(QHUPOB.
Obpatumocth peakuuu sTepuduxanuu. llpuMeHeHue CcloXHBIX 3(QHUPOB B
MUIIEBOH M HapproMepHON NPOMBINUIEHHOCTU. KUpBl Kak CIOXHbIE 3(QUpHI
IJIMLEpUHA U BBICIIMX KAapOOHOBBIX KHUCIOT. XMMUYECKHE CBOMCTBA >KHUPOB:
TMJpUPOBAaHUE, OKUCIEHUE. ['MAponu3, WM OMBUIEHHE, >XKUPOB KaK CIIOCO0
IPOMBIIIJICHHOTO TOJIY4YEHHUsI COJeH BBICIIMX KapOOHOBBIX KHMCIOT. MbUIA Kak

COJIM BBICHIHNX Kap6OHOBBIX KHUCJIOT

3.15

XWMHUYECKHE CBOMCTBA TIJIIOKO3Bl: pEaKUUM C Y4YaCTUEM CIHMPTOBBIX U




aNbJIETUIHON TPyNI M MOJOYHOKHCIIOEe OpokeHue. [IpuMeHeHue ritoko3sl, €€
3HA4YeHUE B JKU3HEAEATEIBHOCTU OpraHusma. Jlucaxapuisl: caxaposa, MajabTo3a.
BoccranaBnuBaronme M HEBOCCTAaHABIMBAIOIIME Jucaxapuabl. ['uiaponus
nucaxapunoB. [lomucaxapuasl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYJ
KpaxMana, IJIMKOIeHa M Leunoio3bl. dusnueckue CBOWCTBA Kpaxmaiga H
LEJTI0I03bl.  XMMHUYECKHe CBOMCTBAa Kpaxmaja: THUApPOJIN3, KauyecTBEHHas
peakiusi ¢ MoAOM. XMMHUYECKHE CBOMCTBA LEJIIONO3bI: THAPOIU3, MOTydeHUE
3¢pupoB wnemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN METK)

3.16

AMMHBI. AMUHBI Kak OpraHu4YCCKUC OCHOBAHUA: PpCAKIUU C BOﬂOﬁ, KHCJIOTaMU,
pcaknusd TOpCHUA. AnunuH Kak npeACTaBUTCIIb apOMATUYCCKHUX AMHUHOB.
XHUMHUYECKHE CBOMCTBA AaHMIMHA. B3aUMOJCHCTBHE C KHUCJI0TaMH, 6p0MHOI>i
BOI[OfI, OKHCJICHHUC. HonyquHe AMHUHOB  aJIKWJIMPOBAHUCM aMMHAKa U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJAHBIX YITICBOAOPOAOB

3.17

AMUHOKHCIOTBL U O€nKu. AMHHOKUCIOTHI Kak aM(pOTepHble OpraHu4ecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIIOTHL, oOpasyromue Oenku. XHMHUYEeCKHe
CBOWCTBa OEJKOB: TMIPOJIN3, JCHATYpalus, KaueCTBEHHbIEC (I[BETHBIC) pEaKIUH

Ha OeJKu

3.18

CrpoeHue ¥ CTpPyKTypa NOJUMEPOB. 3aBUCHMOCTb CBOMCTB IIOJIMMEPOB OT
CTpoeHus: MoJieKysl. OCHOBHBIE CIIOCOOBI TOJYYEHHs BBICOKOMOJIEKYJISPHBIX
COCJMHEHUI: peakluuu TMOJIMMEpH3alMd W TOoJHKOHAeHcauuu. Kiaccudukamms

BOJIOKOH

3.19

Nnentudukaius opraHMuecKuX CoeTMHEHUH. Penenne s3KcniepruMeHTaTbHBIX

3aZla4 Ha paClio3HaBaHWEC OPTraHNYCCKUX BCIICCTB

3.20

I'enetnueckas cBSI3b MCKIY KiIacCaMH OPraHM4YCCKUX CO@,Z[I/IHGHI/Iﬁ

XUMHUS U KU3HD

4.1

XuMus B TOBCeIHEBHOM xku3HU. [IpaBmia Oe3omacHOil paboOThI C EAKUMH,

roprO9YMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMUA OBITOBOM XMMUU

4.2

Xumus U 300poBbe. XUMUSA B MEAULIUHE. XUMUS U CENBCKOE XO3AUCTBO. XUMUS B
MPOMBIIUICHHOCTH. XUMHSA W JHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TSHOM
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HehTu U e€ nepepaboTka (MPUPOIHBIC

HCTOYHUKHU YTIIEBOJOPOIOB)
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XUMHUA U 3KOJOTHsl. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOUIEM Cpelbl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOYBBI, aTMochepsl, (GIopsl U ¢GayHbl OT
XUMUYecKoro 3arpsaHeHus. IIpoGiema oOTXOZOB M TMOOOYHBIX IPOIYKTOB.

AJIBTepHaTI/IBHBIe HUCTOYHUKH DHCPIrUun

4.4

O6HII/IC MNpEaACTaBJICHUA O IMPOMBIIIICHHBIX crnocobax MOJIYUYCHHUSA XUMHYCCKUX




BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa, CEPHOW KHCIJIOTHI). UEpHas u
uBetHas ~ Mmetaryprusi.  CTeKio Y CWIMKaTHas  MPOMBIIUICHHOCTD.

[IpombinienHas  opranuueckass  xumusa.  CpIpb€ Ui OpPraHUYECKOU

MIPOMBIIUIEHHOCTH
5 Tunsl pacy€THBIX 3a/1a4
51 PacuéTbl Macchl BeniecTBa uin 00bEMa ra3oB 0 U3BECTHOMY KOJIHUYECTBY
. BELIECTBA, Macce WK 00bEMY OJHOIO U3 YYACTBYIOIIUX B PEAKIIMU BELIECTB
52 Pacuétsl TemnoBoro s¢dexra peakuuu
53 Pacuétbl 00BEMHBIX OTHOIICHUI TA30B NMPH XUMHUECKUX PEAKITUSIX
54 Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) POLYKTOB PEAKIINH, €CITH
' OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuétpl MmaccoBoii mim 00EMHOM JJOU BBIXO/1a IPOAYKTA PEAKIIUU OT
" | TEOPETHYECKH BO3MOKHOTO
Pacuértel macchl (00BEMa, KOJIMYECTBA BEIIECTBA) POTYKTa PEaKIHH, €CITU
5.6 | o1HO W3 BELIECTB JIaHO B BHJIE PACTBOPA C ONMPEACIEHHOW MacCOBO# H0eit
PacTBOPEHHOIO BELIECTBA
57 Pacu€Tel ¢ HCnIOIB30BAHMEM MTOHITUI «MacCOBast AOJIS», «MOJISIpHAs
' KOHIIEHTPALHUS», «PACTBOPUMOCTbY
Haxoxxnenne MoJeKyasipHOi (popMyIibl OpraHU4eCcKOTo BEeIeCcTBa MO €ro
5.8 | IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €0 COCTAB, HIIH IO

IIPOYKTaM CTOPAHMS
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