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HHOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamMmma Kypca BHEYpOYHOU AesiTenbHOCTH «Mup BemlecTB» paspadorana Ha 2024-2025
y4eOHBIN TO/I.

Hacrosmas pabouast nporpamma cpopMupoBaHa Ha OCHOBaHHUH CIEAYIOIINX JOKYMEHTOB:
- OcHoOBHOI1 00pa3oBaTeILHOM MporpaMmbl cpearero oodiero oopazoanuss MBOY COIII NeS;
— Ionoxenus o padbounx nporpammax B MBOY COIII Ne5.

Lienb usyyeHUs Kypca BHEYpPOUHOW AeATe/IbHOCTHU:

- pa3BUTHE NIO3HABATEIILHOM JEATEIBHOCTH 00yJAIOIIUXCS Yepe3 aKTHBHBIE (DOPMBI U METOIBI O0YUCHHUS;
- pa3BUTHE TBOPUECKOrO MMOTEHIMAIA 00YYaOLINXCsl, CTIOCOOHOCTH KPUTUYECKHU MBICIIHTD;
- 3aKpeIUIeHUE U CHCTEMaTH3alus 3HaHUH 00yJaroMMUXCsl 10 XUMUU;
- oOyueHHe OOy4YarOLIMXCS OCHOBHBIM IOJXOJAM K PELICHUIO PacueTHbIX 3ajJady II0 XHMUH,
HECTaHJAPTHOMY PELICHUIO IIPAKTUYECKUX 3a]1a4.

Pabouas nporpamma Kypca BHEYpOUHOIl iesTenbHOCTH «Mup BemecTB» paccuuTana: 34 yaca.

HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUN KYypcCa BHeyPOqHOﬁ JACATECJIBHOCTH

1. IlpeanmeTHble pe3yJibTAThI
Bascneriumue xumuueckue nonamus

® - BBIABJNTH XapaKTEpPHbIE MPHU3HAKU TOHSATUMN: BEIIECTBO, XUMHUYECKHH SJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHBIE U MOJICKYJISIPHBIE MAacChl, HOH, U30TOIbI, XUMUYECKas
CBSI3b, DJICKTPOOTPUIIATEIIBHOCTh, BAJEHTHOCTh, CTENEHb OKHUCJICHUS, MOJb, MOJSpHAs
Macca, MOJIApHBIA O0O0BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHS,
PacTBOPBI, IECKTPOJUTHI U HEIICKTPOJIUTHI, AIEKTPOIUTHYECKAsT AUCCOIMALIMS, THIPOJINU3,
OKHCJIUTENb W BOCCTAHOBUTEIb, OKHCJIEHUE M BOCCTAHOBJICHHE, JJIEKTPOJIM3, CKOPOCTH
XUMHUYECKON peaKINK, XHMHUYECKOE PaBHOBECHUE, TEIJIOBOM 2P dEKT peakiuu, yriiepoIHbIN
CKeNleT, (yHKIMOHAJIbHAS TpPyNNa, U30MEpUss W  TOMOJIOTHs, CTPYKTypHass W
MPOCTPAHCTBEHHAs] HW30MEpHUsA, OCHOBHBIE THUIBl PEAKIMA B HEOPraHUYECKOM H
OPraHUYEeCKOW XUMUH;

e - BBEIABIISITH B3aMMOCBSI3M MOHSTHUH, HCHOIB30BaTh BaKHEHIINE XUMHWUYECKHUE TOHATHS IS
00BsICHEHUS OTJENbHBIX (DaKTOB U SIBJICHHIA;

® - IPUHAJJISKHOCTD BEIIECTB K PA3TMYHBIM KJIaCCaM HEOPTaHUUECKUX COSUHEHUH;

® - TOMOJIOTH, U30MEPHI;

® - XUMHUYECKHE PEAKIIUN B OPTAaHUYECKON XUMHH.

OcHosHble 3aKOHbL U MeoPpUU XUMUU:

® - IIPUMEHATH OCHOBHBIE TMOJIOKECHHSI XUMHUYECKHX TEOPHH (CTpOEHHUS aToMa, XUMHUYECKOM
CBSI3H, DJIEKTPOJIUTUUECKON JUCCOIUAINNA, KUCIOT U OCHOBAHUMU, CTPOCHHUSI OPTaHHMYECKUX
COEIMHEHUH, XUMUUYECKOW KUHETUKHU ) ISl aHAJIM3a CTPOCHUS U CBOIMCTB BEILIECTB;

® - [IOHUMATh TPAHUIIBI MPUMEHUMOCTH YKA3aHHBIX XUMHUYECKUX TCOPHUH;

e - noHuMarh cmbica [lepuoamdeckoro 3akona .M. MenaeneeBa u MCHOJIB30BATh €r0 IS
KaueCTBEHHOTO0 aHaJM3a W OOOCHOBAHHS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHsI aTOMOB,
CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCIHHEHHU.

Baosicneiimue sewgecmea u mamepuaint

® - KJ'IaCCI/I(I)I/II_[I/IPOBaTL HCOPTaHUYCCKUC U OPraHUYCCKHUC BCHICCTBA IO BCEM H3BCCTHBIM
KHaCCI/I(bI/IKaI_[I/IOHHLIM IMpU3HAKaM;
e - O0BACHATH O6yCJ’IOBJ’IeHHOCTB MPAKTUYCCKOro MPUMCHCHHA BCIIECTB HX COCTABOM,

CTPOEHUEM M CBONCTBAMU;
®  XapaKTepU30BaTh MPAKTHUECKOE 3HAUCHUE JAHHOTO BEIIECTBA;
® - O0BSCHATH OOIIKME CITOCOOBI M MPUHITUIIBI TOTyUEHUsI HanbO0JIee BaKHBIX BEIIECTB.
Ha3zvieams uzyuennvle eeuiecmea no mpueUaIbHOU UIU MEHCOYHAPOOHOU HOMEHKIamype.
Onpeodenamu/Knaccugpuyuposams:
® - BAJCHTHOCTbH, CTENICHb OKUCIICHUSI XUMUYECKUX PIIEMEHTOB, 3apsi/ibl HOHOB;



- BUJI XMMHYECKUX CBSI3€H B COEUHEHUIX U THUIT KPUCTAIITUYECKON PEIeTKH;
- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT,
- XapakTep CpeJibl BOJHBIX PAaCTBOPOB BEIIECTB;
- OKHCJIUTENb U BOCCTAHOBUTEIID;
- NPUHAUIEKHOCTh BEIECTB K PA3JIMYHBIM KJIaccaM HEOPraHMYECKMX M OpPraHUYeCKUX
COCIMHECHM;
® - TOMOJIOTU U U30MEPHI;
® - XHMHUYECKHE PEaKIMU B HEOPTaHUYECKOW M OpraHM4ecKoid XUMHUU (110 BCEM H3BECTHBIM
KJIacCcU(pUKAMOHHBIM IPU3HAKAM).
Xapaxkmepu3zosambo:
e -5, pud-aseMeHTHI 10 UX mosiokeHuto B [leproanueckoii cucreme .M. Menaenecena,
e - 0o01IMEe XMMUYECKHE CBOMCTBA IPOCTHIX BEILIECTB — METAJJIOB U HEMETAILJIOB;
e - O00mue XWMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHWYECKHX COCAMHEHUH,
CBOICTBA OT/AEIBHBIX IPEICTABUTENEH 3TUX KIIACCOB;
® - CTpPOCHHE U XMMHUYECKHE CBOMCTBA U3YyYEHHBIX OPraHUYECKUX COCTUHEHUI.
Oobvacuamp:
® - 3aBHCHMOCTb CBOMCTB XMMHUYECKHX JIEMEHTOB U UX COCIMHEHUI OT MOJIOKEHUS AJIEMEHTA
B [Iepnonnueckoii cucreme [[.M. Menneneesa;
® - IPUPOJY XUMUYECKOU CBSA3H (MOHHOM, KOBAJIGHTHOM, METAIIINYECKOMH, BOJIOPOIHON);
® - 3aBHCUMOCTb CBOICTB HEOPraHMYECKMX M OPraHMYECKHUX BEILIECTB OT MX COCTaBa U
CTPOCHMUS;
® - CYIIHOCTh M3YYEHHBIX BUJIOB XUMHUYECKUX PEAKLIUN (DIEKTPOJIUTUYECKON AUCCOIMAIINU,
MOHHOTO 00OMEHA, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX ) U COCTABISTh UX YPABHEHUS;
® - BIMSHHE DPA3JIMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOH pEaKIMUM W Ha CMEIICHHE
XUMHYECKOTI'O PABHOBECHS.
Pewams 3a0auu:
e - BBIYUCIIEHHE MacChl paCTBOPEHHOT'O BEILECTBA, COJAEPIKAILErocs B ONpPENEICHHON Macce
pacTBOpa ¢ U3BECTHOM MACCOBOM J0JIEH;
® - pacyeThl: 00BEMHBIX OTHOIIICHUH Ta30B MPU XUMUYECKUX PEAKIUIX;
® - pacueThl: Macchl BEIIECTBa MM 0O0beMa ra3oB IO HW3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YUaCTBYIOIUX B PEaKLMU BEIIECTB;
® - pacyeTsl: TEIUIOBOTO 3(PeKTa peakiny;
e - pacyeTsl: Macchl (0ObeMa, KOJIMYECTBA BEILIECTBA) MPOJYKTOB PEAKLUHU, €CIU OJHO U3
BEIIIECTB JJaHO B U30BITKE (MMEET MPUMECH );

e - pacyeThl: Maccel (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OIHO W3
BEIIECTB JIaHO B BHJE pPacTBOpa C OINPEIEICHHONM MAacCOBOM JOJIE pPAacTBOPEHHOIO
BEILIECTBA,

® - HaXOXKJEHHE MOJIEKYJIIpHOU (POpPMyIIbI BEIIECTBA;
® - pacyeTbl: MaccOBOM WJIM OOBEMHOW JOJM BBIXOZAA MPOAYKTa PeaklUuu OT TEOPETHUYECKU
BO3MO>KHOT'O;
® - pacueThl: MAaCCOBOH J10JIM (MaCChl) XUMHUECKOTO COCIMHEHUS B CMECH;
® - COCTaBJICHHME LIETIOYEK NEHETHYECKOM CBS3M XMMHYECKHX COECIUHEHHH (HEopraHuudeckas
XUMUS U OpraHudecKasi XuMus).
JINYHOCTHBIMH Pe3yJIbTATAMH SIBJISIFOTCS CIAEAYIOLNE YMEHUS
® [IOCTENEHHO BbICTpanuBaTh COOCTBEHHOE I[EJIOCTHOE MUPOBO33pEHUE.
® 0CO3HaBaThb MOTPEOHOCTh W TOTOBHOCTH K €aMOOOpPa30BaHMIO, B TOM YHCIE M B paMKax
CaMOCTOSITENIbHOM 1eATeIbHOCTH BHE IIKOJBI.

MertanpeaMeTHbIMH pe3yJibTaTaMHU SIBIIsieTCS (OPMUPOBAHUE YHUBEPCATBHBIX Y4YEOHBIX AEHCTBUIA

(YY)

Pezynamuenvie YY/[:
® CaMOCTOSATENTLHO OOHApYXWBaTh U (HOpPMYyIHpOBaTH Yy4eOHYIO NpOOIEMy, OMpPENeisaTh IIeNb
y4eOHOM JeATENHHOCTH,



® BBIIBUTAaTh BEPCUU pELIEHUS MpPOOJIEMbl, OCO3HABAaTh KOHEYHBIH pe3yibTaT, BBHIOMpPATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEACTBA JOCTUKEHUS LIETH;
® COCTaBJIATH (MHAMBUAYAJIBHO WIH B TPYIINE) TUIaH PELIeHUs 3aa4uu;
e paboTas Mo IUIaHy, CBEpATh CBOM JICHCTBUS C LIETBIO U, IPU HEOOXOAUMOCTH, UCIIPABIISITh OMIUOKU
CaMOCTOATEIBHO;
® B MAJIOTE C YUYUTEJIIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAaHHBIE KPUTEPUH OLICHKH.
Ho3naeamenvnvie YY/[:
® aHaJIM3UPOBATh, CPABHUBATD, KIACCU(PUIMPOBATH U 000011aTh (HaKThI U SBICHUS;
® OCYIIECTBIISITh CPABHEHHE M KJIACCU(UKALINIO, CAMOCTOSITENIbHO BHIOMpAsi OCHOBAHUS U KPUTEPUU
JUISl YKa3aHHBIX JIOTHYECKUX Olepanuil;
® CTPOUTH JIOTUYECKOE PACCYXKICHUE, BKIIOYAIOIICE YCTAHOBJICHUE NPUUYUHHO-CIEACTBEHHBIX
CBsI3€l;
COCTABJISITh PA3JIMYHbBIC BUJIbI IJIAHOB JISl PEILICHUS 3a/1a4;
peoOpa3oBEIBATH HHPOPMAIUIO M3 OJHOTO BHJIA B APYroil (TaOIUILy B TEKCT H TIp.).
BBIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(MOpMAINK;
YMETh ONPENENsATh BO3MOKHBIE HMCTOYHUKH HEOOXOIUMBIX CBEIEHUN, MPOU3BOIUTH IOUCK
nH(popMaIuy, aHATU3UPOBATh U OLICHUBATh €€ JIOCTOBEPHOCTb.
Kommynuxamuenwie YY/I:
® CaMOCTOSATEILHO OPTraHW30BBIBATH yUeOHOE B3aMMOACHCTBHUE B TpyMIe (OMpeaesTh 00Iue e,
pacrpeaenaTb poyik, JOTOBAPUBATHCS IPYT C APYTOM U T.1.).

Coaep:xaHue Kypca BHEYPO4YHOM AeITeJIbHOCTH
OCHOBBI OPraHNYecKOi XUMHH
[TosiBnieHMe M pa3BUTHE OPraHMYECKOW XUMUM Kak Hayku. [Ipeamer opranmyeckoil xmmuu. Mecro u
3HAQYEHHE OPraHMYECKOM XMMHH B CHCTEME €CTECTBEHHBIX HayK. B3anMOCBA3b HEOPraHWYECKHX U
OpPraHMYECKUX BEILECTB.
XHWMHYECKOE CTPOCHHME KaK IMOPSAJOK COCIMHEHHs aTOMOB B MOJIEKYJIE COTJIACHO HMX BaJCHTHOCTH.
OCHOBHBIE TOJIOXKEHUSI TEOPUM XMMHUYECKOIO CTPOEHHUsl OpraHmdeckux coenuHeHuit A.M. byrieposa.
VYriepoaHslii CKeJleT OpraHuYecKOd MoJieKyibl. KpaTHOCTh XMMHUYECKOU CBSI3U. 3aBUCHMOCTH CBOMCTB
BEIIECTB OT XMMHUYECKOTrO CTpoeHus Mousiekysl. M3omepuss u usomepsl. IloHsATHE O (QyHKIMOHANBHOM
rpynne. [IpuHIunsl kaaccu@ukauy OpraHMYecKuX coeluHeHui. MexayHapoaHash HOMEHKJaTypa |
HNPUHIUIBI 00pa30BaHKs Ha3BaHUI OpPraHUYECKUX COeIMHEHHM.
Knaccudpukanus u ocoOeHHOCTH oOpraHuyeckux peakuuil. PeakinuonHble 1eHTphl. IlepBoHavanbHbIE
MOHSTHS O THIAX U MEXaHU3MAaX OPraHUYECKUX peakUui. | OMOIUTUUECKNI U T€TEPOIUTHUECKUN Pa3phIB
KOBaJEHTHON XUMHYeCKOH cBsi3u. CBOOOJHOpAAMKAIIBHBIN U MOHHBIM MeXaHU3Mbl peakiuu. [lonstue o
HyKJIeo(uie u 3IeKTpodue.
AnkaHbl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI METaHa. SP°-rubpuausanus opouTaieit
aToMoOB yriepoja. 'omosnornueckuil psa u odmas popmyna ankaHoB. CucteMaTuueckass HOMEHKIATypa
QIKaHOB M pagukanoB. M3omepusa yriepoaHoro ckenera. @Ou3nyeckwe CBOMCTBA  AJIKAHOB.
3aKOHOMEPHOCTH U3MEHEHUsI (PU3UYECKUX CBOWCTB. XUMHUYECKHE CBOMCTBA aJIKaHOB: raJIor€HUPOBAHNE,
JNETUIPUPOBAHUE, TEPMHUUECKOE PA3JIOKEHHE, KPEeKHMHI KaK CHOCOObI TOJy4YeHHs BaKHEMIINX
COEIMHEHUI B OPraHMYECKOM CHHTE3€. ['opeHune ajJkaHOB KaK OJMH M3 OCHOBHBIX MCTOYHMKOB TEIlIa B
IPOMBINUIEHHOCTH U ObITy. M3oMepuzanus Kak crnoco0 TOJy4eHHUS BBICOKOCOPTHOTO O€H3HMHA.
MexaHu3M peakiuu CBOOOAHOpaIMKaIbHOTO 3aMerneHus. llomydyenue ankaHoB. Peaknus Bropua.
HaxoxneHnue B npupoie U MPUMEHEHNE aTKaHOB.
Huknoankansl. CTpoeHHe MOJEKyn HMKIoamkaHoB. OOmias ¢opmyna nukioankaHoB. HomeHnkmarypa
LHUKJIOATKaHOB. M30MepHsl IUKIIOAIKAaHOB: YIJIEPOJHOIO CKEJIeTa, MEXKIACCOBas, MPOCTPAHCTBEHHAs
(yuc-mpanc-nzomepust). Crenmduka CBONCTB IMKIOATKAHOB C MajbIM pa3MepoM IHKIa. Peakunmn
IIPUCOEANHEHNS U PATUKAIBHOIO 3aMELLEHUS.
ANKeHbl. DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJIbl OSTHIEHA. SP>-THOpUIM3ALHUs
opOutaneil aTOMOB yriepojaa. G- U T-CBA3M. ['oMojormueckuit psa u obmas ¢Gopmyna aaKeHOB.
Homenknarypa ankeHoB. M3oMepusi aJKEHOB: YIJIEPOJHOTO CKEJIeTa, IOJOXKEHUS KPAaTHOM CBS3H,
MPOCTPAHCTBEHHAS (yuc-mpanc-u3oMepus), MexknaccoBas. Pusnueckue CBOMCTBa alkeHOB. Peakiuu
EKTPO(PUIBHOTO TPUCOEAMHEHUS KaK CIOcO0 TOJy4eHHs (DYHKLIMOHAIBHBIX IPOU3BOIHBIX
yrieBogopoaoB. [IpaBuio MapKOBHUKOBa, €ro 3JEKTpPOHHOE OOOCHOBaHME. Peakuuu oOKHCICHHS U



nosmMmepuzanuu. llommaTuineH Kak KPYNHOTOHHAXKHBIA MOPOAYKT XHWMHYECKOrO IMPOM3BOICTBA.
[IpombinnieHHbIe W TaOOpAaTOpPHBIE CIOCOOBI MONY4YeHHsS aAIKEHOB. [Ipasuno 3auyesa. IlpuveneHue
AJIKEHOB.

Anxanuensl. Knaccudukanus ajakajaneHOB 1O B3aUMHOMY PacIlOJIOKEHUIO KPAaTHBIX CBSI3€H B MOJIEKYIIE.
Oco0OeHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOEHUSI COMPSDKEHHBIX anikaaueHoB. OOmas
dopmyna ankaguenoB. HomeHknatypa u m3omepusi ankaaueHoB. Dusnyeckne CBONCTBA alKaJHCHOB.
XUMHYECKUE CBOMCTBA alKaJUMEHOB: PEAKIUU TMPUCOCTUHEHHS (THIpPUpPOBAHHUE, TaJOTEHUPOBAHUE),
ropenuss u nonumepusanuu. Bximan C.B. JlebeneBa B MONyYyeHHWE CHHTETHYECKOTO KaydyKa.
Bynkanuzanus kayuyyka. Pesmna. MHorooOpasue BHIIOB CHUHTETHYECKMX KayuyyKOB, UX CBOWCTBA H
npuMeHeHue. [lonyyeHue ajkaaueHos.

AJNKUHBI. OJJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJNbl aleTHiIeHa. SP-rHOpuan3aIus
opOutaneit atomMoB yriepona. ['omonormueckuid psim u oOmas opmymna ankuHoB. HomeHkmnatypa.
N3omMepusi: yriiepogHOro CKejeTa, IMOJOKEHHsS] KpaTHOM CBsA3M, MexXkiaccoBas. du3nuyeckue CBOMCTBa
QIKMHOB. XMMUYECKHE CBOMCTBA aIKMHOB: PEAKIIMH NMPUCOSANHEHHS KaK CIIOCO0 MOTYYECHHUS MTOJMMEPOB
U JpYrHMX TIOJE3HbIX MPOAYKTOB. Pearkyuu 3amewenus. l'opeHue aneTuieHa Kak HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJI CBapKU U pe3Ku MeTayuioB. [losyueHue anerusieHa NUpPOIU30M
MeTaHa U KapOuIHbIM MeTo0M. [IpuMeHeHue aneTusieHa.

Apenbl. HUcmopus omxpwvimus 6enzona. COBpEMEHHBIE TIPEICTABICHUS 00 DJIEKTPOHHOM |
IPOCTPAHCTBEHHOM CTpoeHUU Oen3zona. M3omepuss U HOMEHKJIAaTypa ToMoyioroB Oenzomna. OOrmias
dopmyna apeHoB. @Dusuueckwe cBoilcTBa OcH307a. XHWMHUYECKHE CBOMCTBA OEH30/a: peaKIuu
AMEeKTPOUIBHOTO 3aMelIeHUs (HUTPOBaHME, TajJOreHHUPOBAHUE) KaK CIHOCOO MONYyYEHUS XUMHUYECKUX
CPEICTB 3alllUThl PACTEHUM; MPUCOEIUHEHUs (THAPUPOBAaHUE, TaJOIE€HUPOBAHME) KaK JI0Ka3aTeIbCTBO
HEeNpeeNbHOro xapakrepa 0enzona. Peakius ropenus. [lonydenue 6enzona. Ocobennocmu Xumuyeckux
ceolicme moayona. B3auMHOe BIMSHHE aTOMOB B MOJIEKyle Toiyona. OpuenmayuonHvle d¢hgexmuol
3amecmumerneii. lIpuMeneHue romoaoro 0eH30Ma.

Cruptel.  Knaccudukanms, HOMEHKIATypa crnupToB. ['omMonormueckuii psag u  obmas ¢dopmyna
NpeaesibHbIX OJHOATOMHBIX crnupToB. M3omepusa. dusmyeckue cBOWCTBA MPEAENbHBIX OJHOATOMHBIX
cnuptoB. BomoponHas cBsI3b MEXAY MOJIEKYJaMU U €€ BIMSHHE Ha (U3UYECKHUE CBOMCTBA CIUPTOB.
XVUMUYECKUE CBOICTBAa: B3aMMOJCHCTBHE C HATpUEM KaK CIOOCOO YCTAHOBIIGHUS HAJIUYUS
TUAPOKCOTPYIIBI, C TaJOT€HOBOJOPOJAaMHU Kak Ccrnoco0 TOJy4YeHHs pacTBOpPHUTENEH, BHYTpU- U
MEXMOJIEKYJIApHas Jaeruaparanus. Peakuus ropeHus: CnUpThl Kak TorumBo. llomydenuwe staHona:
peakuus OpoXeHMsl TJIIOKO3bl, TuapaTanus dSTuieHa. [IpumeHeHne MeTaHojJa M 3TaHoOJA.
®uU3HOIO0rnYecKoe ACHCTBUE METAHOJIA U 3TAHOJIAa HA OPTaHU3M YeJIOBEKa. JTUJIEHTJIUKOIb U TJIMLEPUH
KaK TPEICTaBUTENIN MPEACIbHBIX MHOTOATOMHBIX CIHPTOB. KauecTBeHHas! peakiusi Ha MHOTOAaTOMHBIE
COUPTBl M €€ NPUMEHEHWE /Ji1 pacllO3HABaHUs IJIMIEPUHA B COCTABE KOCMETHYECKHX CPEACTB.
[IpakTyeckoe NpUMEHEHNE ATUJICHTIIUKOIS U TJIMLEPHUHA.

®enon. CtpoeHne Monekyinbl (eHona. B3anmHoe BiusHHE aTOMOB B Mojekyine ¢eHona. dusmueckue
cBoicTBa (eHona. XUMHUYECKHUE CBOMCTBA (peakiuu C HATPUEM, THUIAPOKCHUAOM HaTpusi, OpOMOM).
[Tonydyenue penona. Ilpumenenue genona.

Anpaeruasl U KeToHbl. Knaccudukanus ampaerufioB U keToHOB. CTpoeHue MpeleibHbIX allbJeru/I0B.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE KapOOHMIbHOHM Trpynmbl. ['oMonoruueckuii psi, ooOmias
dbopMyna, HOMEHKJIATypa W H30MepHUsl MpEeAeNbHBIX albJeruaoB. PU3ndYecKrue CBONCTBA MpeAeTbHBIX
anbAETUI0OB. XUMUYECKHUE CBOMCTBA MPENEIbHBIX aJbJECTUIOB: THAPUPOBAHNE; KAUECTBEHHbIE PEAKIUU
Ha KapOOHWMJIBHYIO Tpynmy (peakiusi «CepeOpsHOro 3epkana», B3auMOIEHCTBHE C THAPOKCHIOM
menu (1)) u ux npuMeHeHue Ui OOHAPYKECHUS MPEACIbHBIX aJbJCTHIOB B MPOMBIILICHHBIX CTOYHBIX
Bojax. [lonmydeHue mpenenbHBIX ajdbJAETHUAOB: OKUCIEHHWE CHHPTOB, THApaTalus aleTuieHa (peakuus
KydepoBa). TokcuuHocTh ampaeruioB. [Ipumenenue dopmanbaeruaa U ameraibAeruja. AILETOH Kak
npejcTaBuTeNlb KeToOHOB. CTpoeHHne Mosekysbl aneroHa. OCOOEHHOCTH PEaKIMM OKHUCIIEHUS aleTOHA.
[Ipumenenue aieToHa.

Kap6onossie kucnotsl. Kinaccuduxanus u HoMeHkIaTypa KapOOHOBBIX KUCIOT. CTpoeHue mpeesbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHUIHHOM
rpynnsl. ['omonornyeckuil psin u oOmast ¢popMyina mpeaeilbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Ou3NYecKue CBOWCTBA MPEACTbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA
IpelebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT (peakiUu C MeTajslaMH, OCHOBHBIMHU OKCHIaMH,
OCHOBAHUSIMU M COJISIMH) KaK MOJTBEPXKJACHHE CXOJCTBA C HEOPraHMYECKUMHU KHUCIOTaMmH. Peakius
stepudukan U ee odbpaTuMocTh. BiusHue 3amectuteneil B YIJIEBOAOPOJHOM paauKale Ha CUIY



KapOOHOBBIX KHUCIOT. (OCOOCHHOCTH XUMHUYECKHX CBOWCTB MypaBbHHOW KHCIOTHL. [lomyuenue
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKUCIIEHUE aJIKAHOB, QJIKCHOB, MIEPBUYHBIX CIIUPTOB,
albJerua0B. BaxkHeluye npeacTaBuTesn KapOOHOBBIX KHUCJIOT: MypaBbHHas, YKCyCHas U OeH30HHas.
Breicime  mpepenbHBIE W HENpeAeTbHbIE  KapOOHOBBIE  KHCIOTHL. — Onmuueckas — uzomepus.
Acummempuueckuii amom yenepooa. IllpumeHenne KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl 1 xupbl. CTpoeHHE ¥ HOMEHKIJIATYpa CIOXKHBIX 3(pupoB. MexKiIaccoBasi H30MEpHs C
KapOOHOBbIMU ~ KkucioTaMH. CrocoObl MOJy4eHHs CIOXKHBIX 3¢upoB. OOpaTUMOCTh  peakLuu
srepudukanuu. [IpuMeHeHne cno)HbIX 3PUPOB B MUIIEBOI U Map(GIOMEPHON MPOMBIIIICHHOCTH. JKUpbI
KaK CJIO’HbIE H(HUPBI IIMLEPUHA U BBICIINX KapOOHOBBIX KMCIOT. PacTUTENIbHBIE U KUBOTHBIE XKUPBI, UX
cocraB. dusnuyeckue CBOWCTBA KUPOB. XHMHUYECKHE CBOMCTBA XUPOB: THIPUPOBAHHUE, OKHUCIICHHE.
I'maponu3 uiam OMbUIEHHE )KUPOB KaK CIIOCOO MPOMBIIIJIEHHOTO NOJIYYEeHHUs COoJlel BBICIIUX KapOOHOBBIX
kucioT. [Ipumenenne >xupoB. MbLIA KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. MOOIIKE CBONCTBA MBLJIA.
VYraesoasl. Knaccudukanus yriaeBogos. dusnueckue CBOWCTBA U HAXOXKAECHUE YITIEBOAOB B IPUPOJE.
I'moko3a kak anpaerupocnupr. XUMUYECKHE CBOWCTBA IJIKOKO3BL:  QyuUiuposauue, aikKuiupoeauue,
CIMPTOBOE U MOJIOUHOKHCIIOE OpOoXkKeHHe. DKCIIepUMEHTAIbHbIE 10Ka3aTeIbCTBA HAIMYMS aJlbJIeTUHON U
CHUPTOBBIX Tpymnn B riatokose. llomyuenue rnoko3el. @pykmosza Kax uszomep 2nokosvl. Pubosa u
Oesokcupubosza. BaxHelre aqucaxapuibl (caxaposa, 1aKkmosd, Maibmo3sa), uX CTpoeHue u (pusndeckue
cBoiicTBa. I'maponu3 caxaposbl, 1akmo3si, manrbmoswl. Kpaxman M I1e/UI0103a Kak OHOJOTrHYecKHe
HOJMMEpbl. XUMHUECKUE CBOWCTBA KpaxMaiia (TMIpOoJin3, KaueCTBEHHAs peakiys ¢ HOJ0oM Ha Kpaxmai U
ee IpUMEHEHHE M OOHapyXEeHHs Kpaxmajla B HpPOAYKTax NUTaHUs). XUMHYECKHE CBOMCTBA
LEJUTIOJIO3Bl: THUAPOIM3, OOpa3oBaHHe CIOXKHBIX 3(upoB. I[IpuMmeHeHne u Ouosoruyeckas poib
yraeBonoB. OKHCIEHUE YII€BOJOB — MCTOYHMK OSHEPruu JKUBbIX opraHu3moB. llonsarue 00
VCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEPE alleTaTHOI'O BOJIOKHA.

Wnentudukanuss opraHUYecKUX COCAMHEHUH. ['eHeTndeckas CBsI3b MEXKIy KiIaccaMH OpPTraHUYeCKHUX
COEIMHEHUI.

Amunbl.  IlepBuuHble, BTOpPUYHBIE, TpeTHYHble amuHbl. Kiaccupukauus aMHUHOB 10 TUIY
YIJIEBOJOPOAHOIO pajuKajla M YUCIY aMUHOIPYII B MOJEKYJe. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTpOEHHE IpeaeabHbIX aMUMHOB. Du3nyeckue cBOCTBA aMHUHOB. AMHUHBI KaK OpraHMYECKHE OCHOBAHUS:
peakuuu ¢ BOAOH, KUCIOTaMU. Peakuns ropeHusi. AHWIMH KaK NPEACTaBUTEb APOMATUYECKUX aMHUHOB.
Crpoenue anunuHa. IlpuumHbl OCnalleHMs] OCHOBHBIX CBOMCTB aHWJIMHA B CPaBHEHUM C aMUHaMU
HpeJeNbHOro psifa. XMMHUYECKHE CBOMCTBA aHWJIMHA: B3aMMOJEHCTBHE C KHUCIOTaMM, OpPOMHON BOJIOH,
okucienue. [lonydyeHne aMHHOB aJKUIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIEHHEM HHUTPOIPOM3BOAHBIX
yrieBogoponoB. Peaknus 3uHuHa. IlpumeHeHne aMHHOB B (apMaleBTUYECKONW MPOMBIIIICHHOCTH.
Anunun kax cvipbe 05 npou3800cmea aHunuHoswlx kpacumeneti. Cunme3sol Ha OCHO8€ AHUNUHA.
AwmuHokuciotsl 1 O6enku. CoctaB W HOMeHKiaTypa. CTpoeHHEe aMHHOKHUCIOT. ['OMOJIOTMYECKHM psil
IpelieNbHBIX aMUHOKHUCIIOT. M30Mmepust npedenvuvix amunokuciom. OU3ndeckue CBOMCTBA MPEebHbBIX
AMHHOKHUCIIOT. AMMHOKHCIOTBI Kak aM(QoTepHble opraHudeckue coenuHeHus. CHHTE3 IENTHJIOB.
[lentuanast cBsa3b. buonornueckoe 3HaueHHe o-aMMHOKHCIOT. OOJacT NPUMEHEHUS AMHUHOKHCIOT.
benku xak npupoansie Ouonomumepsl. CoctaB M cTpoeHue OenkoB. OcHOGHbIe AMUHOKUCIOMDbL,
obpazyrowue denky. XUMHUECKHUE CBOMCTBA OENIKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE (I[BETHHIE)
peakuuu Ha Oenku. [IpeBpamieHuss OenkoB MUINKM B opraHuszMe. buosnormueckue (yHKIUH OEIKOB.
Locmuoicenus 6 uzyuenuu cmpoenus u cunme3a OenKos.

Aszomcodepacawue 2emepoyuxnudeckue coeourenus. Iluppon u nupuouH: 21eKMpOHHOE CMpOoeHue,
apomamuyeckuil xapakmep, pasiuyue 6 NpPOoAEIeHUU OCHOEHbIX ceoucms. Hykieunogvle Kuciomol:
cocmas u cmpoenue. Cmpoenue Hykieomuodos. Cocmas Hyxneunosvix kuciom ([{HK, PHK). Ponv
HYKNeUHOBBIX KUCTOM 8 HCUSHEOeSMENbHOCIU OP2AHUIMOS.

BricokoMonekynspable coequHEHHsl. OCHOBHBIE TOHATUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHHM:
MOHOMEp, TMOJIUMEP, CTPYKTYPHOE 3BEHO, CTeNeHb mnoiuMmepusaunu. Kiaccudukanus MnonuMepos.
OcHOBHBIE CIIOCOOBI TOJIyUYEHHUS] BBICOKOMOJIEKYJISPHBIX COCIUHEHUH: peakiuu MNOJMMEpH3alud |
NoJIMKOHAeHCcai. CTpOeHNEe U CTPYKTYpa NOJIUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIMMEPOB OT CTPOEHUS
MoJIeKyJ. TepMoIacTUYHbIE U TEPMOPEAKTUBHBIC MOIUMEPHL. [Iposodswue opeanuueckue noaumepbi.
Komnosumuvie  mamepuanvi.  Ilepcnexmugvl  UCNONb306AHUA ~ KOMNOZUMHBIX — MAMepuanos.
Knaccudukanuss BojokoH. CuHTeTndeckue BoJokHA. llonmmaupHble M MOJMAMHIHBIE BOJOKHA, HX
cTpoeHue, cBoictBa. IIpakTuueckoe ncnonab3oBaHuEe BOJOKOH. Cunmemuueckue NAeHKU. U30AAYUS O
npo60008, MemOpaHvl O0a ONpecHeHus 600bl, 3aWumHble NJIeHKU O asmomobunel, HIACmbIPU,



xupypeudeckue noeazku. Hoevie mexnonocuu Oanvheliueco co8epuIeHCMB08AHUS  NOJUMEPHLIX
Mamepuanos.

OCHOBBI HEOPTraHUYECKOH XUMUM

Obmas xapakrepuctuka 31aeMeHTOB |A—IlIA-rpynn. Oxcuasl M NEpOKCUIbl HATPUS U KaJMS.
Pacno3naBanue xaTHoHOB HaTpusi M Kanus. Conu HaTpusl, Kajlus, KalblMs U MarHus, UX 3Hau€HUE B
IpUPOJIE U JKU3HU YesoBeKa. JKecmkocmb 60061 U cnocobvl ee ycmpanenus. KomniekcHvle coeouneHus
AMOMUHUSA. ATIOMOCUTUKAMDL.

Mertamiel IB-VIIB-rpynn (Menp, nmmHK, Xpom, mapraser). OcoOeHHOCTH cTpoeHHs aToMoB. OOmue
¢usnueckue u xummuueckue cpoictBa. Ilonmydyenune u npumenenue. OKCHIBI U THIPOKCHIBI 3THUX
METAJJIOB, 3aBUCHUMOCTb HX CBOWCTB OT CTEIIEHM OKHCICHHUS OJJIEMEHTAa. BaHeWlne CoJId.
OxucnuTenbHble CBOICTBA COJIeH XpoMa M MapraHilia B BBICHICH CTENEHH OKHUCIEHUS. KommniexkcHoie
CcoeOUHeHUs Xpomd.

OO6mas xapakTepuctuka smemMeHToB |V A-rpynmnel. CBolicTBa, monydeHue U npuMeHnenue yris. CuHTes3-
ra3 Kak OCHOBa COBPEMEHHOH IPOMBIIUIEHHOCTH. AKTUBUPOBAHHBIM yroib Kak aacopOeHT.
Hanocmpyxkmypol. Mupossie O0ocmudicenusi 8 oOracmu co30aHusi HAHOMAmMepuanos. IeKMmpOoHHOe
cmpoeHue MoJeKyIbl yeapruo2o 2asa. llonyuenue u npumenenue yeaprozo 2aza. buonoruueckoe aecTaue
yrapHoro ra3a. Kapounel kanbuus, aqroMuHus U kene3a. Kapbonatsl u runpokap6oHatsl. Kpyeosopom
yenepooa 6 Jicueoul u Hedcugou npupode. KadecTBeHHas peakinus Ha KapOoHaT-woH. Dusmueckue U
XUMH4YecKkue cBoiicTBa kpemHus. Cunansl U cumuuuasl. Okenn kpemuus (IV). KpemHueBbie KUCTOTH U
ux conu. CuaMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI.

OO6mas xapaktepuctuka 3neMeHToB VA-rpynnel. Hutpuasl. KauecTBeHHas peakius Ha UOH aMMOHHSL.
A3OTHasE KUCIIOTAa KaK OKUCIUTENh. HUTpaTsl, X (u3ndeckne M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE.
CaoiicTBa, monyuenue u npumenenue ocdopa. @ochun. docdhopusie u nonaudochopHble KUCIOTHI.
buonorudeckas pois dpocdaros.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOble CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOM
KUCIOTH. KauecTBeHHbIE peakuny Ha CyIbPHI-, CyTIb(UT-, U CYIb(aT-HOHBI.

O6mas xapaktepuctuka 31eMeHToB VIIA-rpymnmnel. OcobenHocTy xumun Gropa. ['anoreHoBogopoasl U
UX Moxy4yeHue. ['anoreHoBo10poiHbIE KUCIOTHI U UX coii. KauecTBeHHbIE peaklliy Ha rajloreHu ] -UOHBI.
Kucnoponconepxamme coeauHeHus xyopa. [IpuMeHeHne rajJoreHoB U X BaKHEHIINX COSUHEHUH.
brazopoonvie eazwvi. [lpumenenue 61a20pooHbIX 2A308.

3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB ITPOCTHIX BELIECTB, BOJOPOAHBIX COEAMHEHHMN, BBICIINX OKCHIOB
Y TUJIPOKCHJIOB.

Wnentudukaius HEOPraHn4ecKuX BEIIECTB U HOHOB.

XuMHus 4 )KU3Hb

Hayunbie metoap! mo3Hanus B XxuMuu. Mctounnku xumuueckoit nadopmaruu. [Touck nnpopmanuu mno
Ha3BaHUSM, HJEHTU(PHUKATOpaM, CTPYKTYpHbIM  ¢opmynaM. XUMUYECKHI  aHalW3, CHUHTE3,
MOJICJIMPOBAHUE XMMHYECKHMX MPOLECCOB M  SBJICHUHM KaK METOJAbl HAYYHOTO IO3HAHUS.
Mamemamuueckoe mooenuposanue npoCMpaHCMEEeHHO20 CMPOEHUS MOJEKY]l OP2aHUYEeCKUX 6eujecms.
Coepemenuvie (husuko-xumuieckue Memoosbl YCMAaHOGIeHUss COCMasd u CmpyKmypbl 6eujecms.

Xumus u 3a0poBbe. JlekapcTBa, (epMeHThl, BUTAMHUHBI, TOPMOHBI, MHUHEpalbHble BOJbL. [IpoGiiemsl,
CBS3aHHBIE C TIPUMEHEHHEM JIeKQpCTBEHHBIX IMpemapaToB. BpeaHble TMNPUBBIUKH H  (PaKTOPHI,
paspylaroniie 310poBbe (KypeHue, ynorpeblieHue ajakoross, HapkoMaHus). PanuoHanpHOe NHUTaHUE.
[Mumessie 1o6aBku. OCHOBBI MUIIEBON XUMHH.

Xumus B MmeauimHe. PazpaboTka iekapcTB. XUMHUYECKUE CEHCOPHI.

X¥MHs B MOBCEIHEBHOW >KM3HU. MoIye U 4HUCTALIUE CpelcTBa. PenenieHTsl, HHCEKTULUABI.
CpenctBa nuyHOM TUrMeHbl M KocMeTukd. [lpaBuia Oe3zomacHON pabOThl C €IKUMHU, TOPIOYUMHU H
TOKCHYHBIMU BEIIECTBAMHU, CPECTBAMH OBITOBON XUMUHU.

XUMHUSL U CETbCKOE XO035HCTBO. MUHepaibHble U opraHudeckue ynoopenus. CpeacTBa 3aliuThl
pacTeHUN.

Xumusi B mpoMbliieHHocTH. OOme mnpeAcTaBieHusl O MPOMBIIIIEHHBIX CHOC00aX MOTyYeHHS
XUMUYECKUX BEIIECTB (HA MNpUMEpE MPOU3BOJCTBA aMMHaKa, CEpHOW KHUCIOTHI). [IpombinieHHas
opranuueckas xumus. Celpbe ISl OpraHM4ecKON MpoMblluIeHHOCTH. [Ipobiema 0TX0A0B M MOOOYHBIX
npoaykToB. Hanbonee KpymHOTOHHAKHBIE TPOM3BOJICTBA OPraHMYECKUX COeTUHEHUNA. YepHas U 1BeTHas
MeTasryprust. CTeKJIO ¥ CUIIMKaTHAs POMBILIUIEHHOCTD.

Xumuss U dHepretuka. lIpupogHble HCTOYHMKM yriaeBOAOpOAOB. IIpUpOAHBIA M HONMYTHBIN
He(TsHOW ra3pl, X cocTaB M ucmnoiib3oBaHue. CoctaB HepT M ee mepepaborka. HedrenmpomykTsr.



OxrtanoBoe uncio OeHzuHa. OxpaHa OKpyXkarouieil cpensl npu HedrenepepadoTke U TPAHCHOPTHPOBKE
HEPTENPOAYKTOB. ANbTEPHATUBHBIC HCTOUHUKU SHEPTHH.

Xumus B ctpoutenbcTBe. Llement. beron. [Togbop onTUMalbHBIX CTPOUTEIBHBIX MaTEPHAIOB B
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKA.

XuMmus 1 3KoJ0orus. XUMUYECKOE 3arps3HeHHe OKpYyKarolel cpebl u ero nocueactus. OxpaHa
ruzipocdepsl, HOYBBI, aTMOChEpsI, PIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.



KanennapHo-temaTnyeckoe NJAHMPOBAHHUE KyPca BHEYPOYHOM 1esiTeIbHOCTH

11 kaace

Ne Tema 3aHaTHSA
n/m
1. | CTpyKTypa KOHTPOJHHO-U3MEPHUTEIIBHBIX MaTEPHAIOB. THUIIOBBIC OIMMUOKH MPU BBITOJTHCHUH
3aganuit EI'D no xumun. OcoOEHHOCTH MOJITOTOBKH K SK3aMEHY.
2. | Dnexrponnas koHbUTYpanus
3. | 3aKOHOMEPHOCTH U3MEHEHU XUMHUYECKIX CBOWCTB 3JIEMEHTOB. XapaKTepUCTUKA 3JIEMEHTOB
4. | DAEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS U BaJIEHTHOCTh XUMUYECKUX 3JIEMEHTOB
5. | XapaKTepuCTUKN XUMUUYECKUX CBA3EH. 3aBUCUMOCTb CBOICTB BEILIECTB OT UX COCTABa U CTPOEHUS
6. | Kimaccudukanus Heoprannyeckux BemecTs. HoMeHkIaTypa HEOpraHHYeCKHUX BEIECTB
7. | CsoiicTBa ocHOBaHHH, aM(POTEPHBIX TUAPOKCHIIOB, KHCIIOT U coJicii. MOHHBII 00MEH U AMCCOIHAIINS
8. | CBoiicTBa HEOPTAaHUYECKUX BEIIECTB
9. | B3auMocBs3p HEOpraHMUECKUX BEIIECTB
10.| Knaccudukauus n HoMeHKIaTypa OpraHHYeCKUX BEIIECTB
11.| Teopus cTpoeHusI OpraHUYECKUX COEAMHEHUM. TUIIBI CBA3EH B MOJIEKYJIaX OPraHUYECKUX BEIIECTB
12.| XapakTepHble XUMHYECKUE CBOMCTBA
13.| CaoiicTBa a30TcoepKAUTNX OPTAHUIECKUX COeTUHEHHHA
14.| XapakTepHble XUMUUYECKUE CBOMCTBA YIJI€BOJOPOJOB. MeXaHU3Mbl peakLuil
15.| CroticTBa CIUPTOB, ATBACTHIOB, KICIOT, CIIOKHBIX 3(pHpoB, peHoma
16.| B3auMocBs3b yriieBogopoa0oB U KUCIOPOJOCOAEPKAIIMX OPTaHUYECKUX COeTMHEHNI
17.| Knaccudukanms XuMHUECKUX peakuii B HEOPTaHUIECKONH M OPraHMUECKON XUMUU
18.| CxopocTh peakium, ee 3aBUCHIMOCTh OT PAa3JIMIHBIX (haKTOPOB
19.| Peakuuu okucauTENbHO-BOCCTAHOBUTENbHBIE
20.| DIeKTpoIn3 pacIiaBOB U PaCTBOPOB
21.| 'mnponus coneit. Cpena BOJHBIX paCTBOPOB
22.| Obpatumble 1 HEOOpPATUMBIC XUMUYECKHIE PEAKIIH. XAMIIECKOE PAaBHOBECHE
23.| KauecTBeHHble peakiiuy OpraHiyecKuX 1 HEOPraHUYECKUX COEAUHEHUM
24.| Xumuueckas nabopatopus. [loHATHE 0 MeTamypruu. XHMMUYECKOE 3arps3HEHHE OKPYKAIOIICH Cpeipl.
[Tommmepsr
25.| Pacuérsl c ncnonp3oBaHUEM IOHATHS «MaccoBasi 10J1s BELIECTBA B paCTBOPE»

26.

PacueTsl 00bEMHBIX OTHOIICHUH ra30B IMPU XUMAYECKOW peakiud. TermnoBoit agdext




27.| Pacuer macchl, min 00bEMa, HIIM MACCOBOM, MIIM 00BEMHOI JT0JIM BEILISCTBA

28.| OKuCIUTETHLHO-BOCCTAHOBUTEILHBIE PEAKIIUU

29.| Peakiun voHHOro 0OMeHa

30.| B3auMocBsI3b pa3IMyHBIX KIIACCOB HEOPTAHUYECKUX BEIICCTB: OMMMCAHUE PEAKITHA
31.| B3auMocBsI3b OpraHHYECKUX COCTUHEHUN

32.| Haxoxnenue MoJIeKyIsapHOH (HOPMYITBI BEIIECTBA

33.| PacueTsl MmaccoBoit 10IH XMMHUYIECKOTO COCTUHCHHS B CMECH

34.| Urorosslit KoHTpOIb B popme EI'D.




OIMUCAHMUE YYEBHO-METOAUYECKOI'O U MATEPHAJIBHO-TEXHHYECKOI'O
OBECIIEYEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

PecypcHoe o0ecnieueHne peajiu3aly NporpaMmbl

MarepuanbHO-TEXHHUECKOE O0ecreyeHne

TexHUUecKue cpencTBa 00yueHus

[ JKomnsroTep

[J[1DnexkTpoHHas JocKa

PacxonHble MaTepuasibl.

B nannume umMeroTcs Bce XUMHUYECKUE PEAaKTHBBI TS IPOBECHUS MTPAKTUYECKUX padoT,
71a00paTOPHBIX OIBITOB U JEMOHCTPALIMOHHOI'O 3KCIIEPUMEHTA

Y4eOHO-MEeTOINYECKUI KOMILIEKC MPOTUCAH B CIIUCKE JTUTEPATyPHI

HopMmaTuBHbIe TOKYMEHTBI:

1. JoxymenTsl MO P® 06 uToroBoii arrectanuu B HOBoi opme
2. Unrepuer pecypebr: DUTIN

3. KM no npeamery
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