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Pe3yabTarhbl H3YUEeHHS VYE€OHOI0 IPeIMeTa

@denepalibHbIl rOCY1apCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT CPEIHEro 00IIero oOpa3oBaHUs
yCTaHaBIIMBAET CJeIytolue TpeOoBaHNs K Pe3yJibTaTaM OCBOEHUS 00YyJarOIIUMUCS

OCHOBHO1 00pa30BaTeIbHON IPOTPAMMBI:

* K JIMYHOCTHBIM pe3yJIbTaTaM OCBOCHHUSI OCHOBHOI1 00pa30BaTe/bHON MPOrPaMMbI:

1) BocnuTaHMe POCCUNCKON Tpa’kJaHCKOM HMAECHTHMYHOCTH, NATPUOTH3MA, YBAXKEHUSI K CBOEMY
HapoJy, 4yBCTBO OTBETCTBEHHOCTH Iiepea PomHoM, roprocty 3a ¢Boi Kpal, cBoro Po-

IUHY, [pOLUIOE W HACTOsIIEe MHOTOHAIMOHAJIbHOrO Hapoaa Poccuu, yBaxkeHue K
rOCyJapCTBEeHHBIM CUMBOJIaM (rep0, ¢iar, THMH);

2) opmupoBaHHe rpakJaHCKOM MO3UIUU KaK aKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUIICKOTO
o011ecTBa, 0CO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa U 003aHHOCTH, YBaKarOIIETo

3aKOH M TPaBOMNOPSAJIOK, OOJIaJaroliero 4yBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPaJUWLMOHHbIE HAllMOHAJbHbIE M OOIIEYEIIOBEYECKHE T'YMAHUCTUYECKUE U
JIEMOKpPaTU4YECKHE IEHHOCTH;

3) rOTOBHOCTb K CiIy’keHHI0 OTEeUeCTBY, €ro 3aluTe;

4) copMUPOBaHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH 1 00I1I€CTBEHHOM MPaKTUKH, OCHOBAaHHOIO Ha JMAJIOre KyJIbTYp, a TAK)KE Pa3IMUHBIX
(hopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHKHE CBOEr0 MECTa B MOJUKYJIBTYPHOM MHUPE;

5) chopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHSI M CaMOBOCIHMTAaHUS B COOTBETCTBUU C
oOlIeYesoBeUeCKUMU [IEHHOCTSIMU U HJealaMHd TPakJaHCKOTO O0OIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOU JIEATEIHHOCTH;

6) ToJEepaHTHOE CO3HAHME U NOBEJCHUE B MOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTb U CIOCOOHOCTh
BECTH UAJIOT C JPYTUMHU JIFOJbMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHMS, HAXOJUTh OOIIME LIeTn
U COTPYIHUYATh JUISl UX JOCTUIKECHUS;

7) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHMKAMHM, JAETBMHM MJIAJALIET0 BO3pacTa, B3pOCIBIMH B
00pazoBaTesIbHOM, OOIIECTBEHHOIIOIE3HOH, yueOHO-UCCIe0BATENHCKOM, MPOEKTHON U APYTUX
BUJIAX JIESATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U [IOBEJICHUE HA OCHOBE YCBOEHUAO0O0IEYEIOBEYECKUX LIEHHOCTEH;

9) rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha MIPOTSHKEHUU
BCEH JKW3HHU; CO3HATEIbHOE OTHOIIEHHWE K HENpPEpbIBHOMY OOpa30BaHUIO KaK YCIOBUIO
yCIIEHIHOM NPpo(ecCHOHANbHON U 00IECTBEHHOM NesITeIbHOCTH;

10) screTHueckoe OTHOIIEHHE K MUPY, BKJIIOYas 3CTETHKY ObITa, HAyYHOIO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUIA;

11) npussTHE U peann3anus EHHOCTE! 3I0pOBOro 1 06e30macHoro oopasa >XxU3HU, HOTPEOHOCTH
B (U3MYECKOM CaMOCOBEpUICHCTBOBAHMHU, 3aHATUAX CIHOPTUBHO-03JI0POBUTEIBHOM  Jies
TEJbHOCTBIO, HENPUATHE BPEIHBIX IPUBBIUEK: KypEHHUs, YIIOTPEOICHUS alKOIr0JIsl, HAPKOTHKOB;
12) OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (HU3UYECKOMY H
IICUXOJIOTHYECKOMY 3/10pPOBBIO, KaK COOCTBEHHOMY, TaK U APYrHX JIIOJEH, yMEHHE OKa3blBaTb
NEPBYIO IOMOLb;

13) oco3HaHHBIM BBIOOp Oyayuiedl mpodeccuu U BO3MOMKHOCTEH peann3alud COOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOLIIEHHE K PO(PECCHOHATBHOM IEeATETbHOCTH KaK BOBMOKHOCTH y4a-
CTHS B PELICHUHU JINYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIEM;
14) chopMHPOBAHHOCTh SKOJOTWYECKOTO MBIIUICHUS,, TOHUMAHUS BIUSHHUS COLMAIIBHO-
HSKOHOMHYECKUX IPOLIECCOB HAa COCTOSHHE NPHUPOJHOW M COLMAIBHOM Cpelbl; MpHOOpeTeHne
OTIBITa 3KOJIOTOHAIIPABICHHON IEATENBHOCTH;

15) OTBeTCTBEHHOE OTHOILIEHHE K CO3JaHMI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSITHUSA
LICHHOCTEH CeMEMHOM KU3HU;

* K MeTanpeIMeTHBIM Pe3y1bTaTaM O0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOIrPaMMbI:

1) yMeHue CaMOCTOSITENBHO ONPEAEIATh LeNu JEATEIbHOCTH U  COCTaBJIATh IUIAHBI
JESITEIBHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBIISITb, KOHTPOJIMPOBaTb U KOPPEKTUPOBATH



JESITEILHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl TIOCTH)KEHHUS MOCTABJIEHHBIX LieNei
U peai3alliy IIAHOB JAEATEIbHOCTH; BBIOMPATh YCIICUIHBIE CTPATETUU B PA3IMUHBIX CUTYAIHX;
2) yMeHHE TPOJIYKTUBHO OOMIaThCS M B3aUMOJCWUCTBOBATH B MPOIECCE COBMECTHOU
NEATeNbHOCTH, YYUTHIBATh TO3ULUU JPYIMX YYaCTHUKOB JAEATENBHOCTH, A(PPEKTUBHO
pasperars KOHQIHKTHL;

3) BnajeHWEe HaBbIKAMHM II03HABATENBHON, Y4eOHO-HMCCIIEOBATENbCKON M MPOEKTHOM
NEATeNbHOCTH, HaBBIKAMU  pa3pelieHuss MmpoOsieM; CHOoCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY IOMCKY METOJOB PELICHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JInYHBIX
METO/I0B IIO3HAHMSI;

4) TOTOBHOCTP M CIOCOOHOCTh K CaMOCTOSITCIILHOH HWH(POPMAIMOHHO-TIO3HABATEILHOM
NEATeIbHOCTH, BJIQJICHHNE HABBIKAMH TIOJTyYeHHs HEOOXOOMMON HWH(GOpMAIMH W3 CIOBapeu
pa3HBIX THIIOB, yMEHHE OPHUEHTUPOBATHCSA B PA3ITUYHBIX UCTOYHUKAX HHPOPMALIUHU, KPUTUIESCKU
OILICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIIHIO, TTOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

5) yMeHue HCNOoJIb30BaTh CPEACTBA MHMOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHUH
(manee — HMKT) B pemieHnn KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U OpPraHU3al[MOHHBIX 3a7a4 C
coOIroAcHHEM TpeboBaHMt SPrOHOMHUKH, TEXHUKU 0e301IacHOCTH, TUTHEHE],
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKMX HOPM, HOPM UH(POPMAIIMIOHHON 0€3011aCHOCTH;

6) yMeHUe ONpeeNATh Ha3HauUeHNE U (QYHKIIUU Pa3InYHbIX COLUAIBHBIX HHCTUTYTOB;

7) yMeHue caMOCTOSITEIbHO OLEHMBaThb M NPUHUMATh PELICHUS, ONPECNIAIONINE CTPAaTEruio
MOBEICHHUS, C YIETOM I'PaXJTaHCKUX U HPABCTBEHHBIX [IEHHOCTEH;

8) BiazieHNe S3bIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTth CBOIO TOUYKY
3peHus, UCMOIb30BaTh aJIeKBATHBIE SI3IKOBBIE CPEICTBA;

9) BnaseHNe HaBbIKaMU MMO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN U
MBICIIUTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUM, 'PAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TIO3HABATENbHBIX 33]1a4 U CPEJICTB UX JOCTH)KCHHUS,;

* K IpeIMETHBbIM pe3yJabTaTaM OCBOCHHSl OCHOBHOH 00pa30oBaTe/IbHON INPOrpamMmsbl,
OTHOCSIIUMCH K Y4eOHOMY npeaMeTy«XHMHs» HA YIIy0JeHHOM YpPOBHe:

1) chopMUpPOBAHHOCTH CHUCTEMBI 3HAHUN 00 OOIIMX XUMHUUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX;

2) chOopMHUpPOBAHHOCTH YMEHHUW HCCIEOBaTh CBOMCTBA HEOPTraHMYECKUX M OPraHUYECKHX
BEIIECTB, OOBACHATh 3aKOHOMEPHOCTH NPOTEKAHUS XUMHMUYECKHX peaKkIUil, MpOTrHO3MPOBAThH
BO3MOYHOCTb UX OCYILIECTBIICHUS;

3) BiasieHHe YMEHUSAMH BBIIBUI'ATh TMIIOTE3bl HA OCHOBE 3HAHUI O COCTaBEe, CTPOECHUH BEIECTBA
U OCHOBHBIX XMMHYECKHX3aKOHAX, IPOBEPATh MX SKCIEPUMEHTAIBHO, (OPMYIUpPYs LEeb
UCCIIEIOBAHUS;

4) BiajeHue METOJAMU CaMOCTOSTENbHOIO IUIAHUPOBAHUSA M TPOBEACHUS XUMMUYECKHX
HKCIIEPUMEHTOB C COOJIIOAECHUEM MpaBHl O€30IaCHOM paboThl C BEIIECTBAMH U J1a00paTOPHBIM
o0opynoBaHueM; c(HOPMUPOBAHHOCTb YMEHMH OIMCAHMS, aHAIM3a M OLIEHKHU JIOCTOBEPHOCTH
IIOJIyYEHHOTO PEe3yJIbTaTa;

5) chopMHUPOBAaHHOCTb yYMEHUIl MPOrHO3UPOBATh, AHAIM3UPOBATh U OLIEHUBATh C MO3ULUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUS OBITOBOM M HPOU3BOACTBEHHOW NESATEIbHOCTH
YeJI0BeKa, CBA3aHHOMN ¢ rnepepaboTKON BEIEeCTB.

IInanupyemsblie pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 MpeaMeTa
[InaHupyeMbIMH JIMYHOCTHBIMU pe3yjibTaTaMH B paMKaX OCBOGHMS Y4eOHOro mpeaMera
«XuMUS» Ha YrI1yOJIeHHOM YpOBHE SIBIISIOTCS:
1) B cepe oTHOMIEHUIT 00y4aAKOIIUXCH K cede, K CBOeMY 310POBbI0, K IO3HAHUIO Ce0:
— TMPUHATHE U peaT3alfio [IEeHHOCTEN 3/I0pOBOTO M Oe3o0macHoro oOpasa >kKM3HH, OepexHoe,
OTBETCTBEHHOE M  KOMIIETEHTHOE€ OTHOLIEHHE K COOCTBEHHOMY  (H3MUECKOMY U
IICUXO0JIOTMYECKOMY 3/10POBBIO;
— HENpUsATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOIEHUS allKOT0JIs1, HAPKOTUKOB,;
2) B cdepe oTHOmeHHMI O00y4YAIOMIMXCHA K OKPY/KAKOIIEeMy MHPY, K KHBOH IpHpoae,
XY/105KeCTBEHHOM KYJIbType:
— MMPOBO33PEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH, 3HaYMMOCTb
HayKM, TOTOBHOCTb K HAy4YHO-TEXHMUYECKOMY TBOPYECTBY, BIJIAJICHHE JIOCTOBEPHOMU



uHpopManrei 0 MepeloBBIX NOCTHKCHUSAX M OTKPHITUAX MHPOBOH M OTEUECTBEHHOW HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSIX 00 yCTpOICTBE MHpa 1 00IIeCTBa;

— TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATEIbHOE OTHOIIEHHME K HENPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEITHOW MPO(ecCHOoHABLHOM U 0OIIIECTBEHHON IEATEeIHbHOCTH;

— JKOJIOTHYECKasl KyJlIbTypa, OEpe’KHOE OTHOLIEHHE K POJAHOMN 3eMJle, PUPOJHBIM OOTraTcTBaM
Poccun m mupa, nmoHMMaHuWE BIMSHHUS COLMAIBHO-3KOHOMMUYECKUX IPOLIECCOB HA COCTOSIHHUE
MPUPOJHON M COLMAIBHON Cpefbl, OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOJHBIX PECYpCOB,
YMEHHUM ¥ HaBBIKOB Pa3yMHOT'O IPUPOJIONOIb30BAHMS, HETEPIMMOIO OTHOLIEHUS K JIEHCTBUSAM
MIPUHOCALIUM BpPEJ] 3KOJIOTUH; IPUOOPETEHHE ONBITA HKOJIOTOHANPABIEHHON JESITEIHOCTH;

3) B chepe oTHomeHWiH oOydarwmuxcss K TPyAy, B cdepe CONMAILHO-IKOHOMHYECKHX
OTHOILICHMIA:

— OCO3HaHHBIA BBIOOp Oymymied mpodeccuu Kak MyTh M CIOCOO peanu3anuu COOCTBEHHBIX
YKU3HEHHBIX IJIAaHOB;

— TOTOBHOCTh OOy4aromuxcs K TPYAOBOH MpoQeccCHOHANbHON JESITENbHOCTH Kak K
BO3MOXHOCTM  y4acCTHsl B  pEHIEHMHM JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX MTPOOIIEM;

— TOTPEOHOCTh TPYAMUTHCS, YBAKEHUE K TPYAy U JIIOJAIM TpyJa, TPYAOBBIM JOCTHKEHUSIM,
N00OpOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHHE K pa3HbIM BUAAM TPYAOBOMU
NeSITeIbHOCTH.

[Inanupyemble MeTanpeaAMETHbIE pe3y/IbTaThl B paMKaX OCBOEHHUS y4eOHOTO MpeaMeTa « XUuMUs»
Ha yrIyOJIGHHOM YpPOBHE INpEACTaBIIE€Hbl TPEMS TPYIIIaMU YHHUBEPCAIbHBIX YU€OHBIX AEHCTBUIA
(YYD).

1. PeryisiTuBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUA

BoeinyckHUK Hay4IUTCS:

— CaMOCTOSITENIbHO OMNpEeAENsATh LEIH, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIEC 3a/laud B
00pa30BaTeNIbHON IeATENBHOCTH U dKU3HEHHBIX CUTYalHUSIX;

— OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Ipyriue HeMaTepHallbHble pecypchl, HE0OX0IUMbIE
JUTSL TOCTUYKEHUS ITOCTABJICHHOM paHee LEeu;

— CONOCTAaBJIATh UMEIOIIHNECS BOBMOYKHOCTH M HEOOXO0IUMbIE JUI JOCTHKEHHUSI LIETH PECYPCHI;
— OpraHu3oBbIBaTh 3G (EKTUBHBI MMOUCK PECYpCOB, HEOOXOMUMBIX JJIs JOCTHXKEHUS
IIOCTaBJIEHHOM 11EJIH;

— OIPENEINIATh HECKOJIBKO MyTEH JOCTHKEHUS IOCTABJICHHOM LENH;

— BBIOMPATh ONTHUMAJIBHBIN MyTh AOCTHXKEHHSI LIETH C y4eToM 3((PEeKTUBHOCTH pacxo10BaHUs
PECYPCOB U OCHOBBIBAsICh HA COOOPaKEHUAX 3TUKU U MOPAJIH;

— 3aJaBaTh [apaMeTPbl U KPUTEPUH, 10 KOTOPBIM MOKHO OIIPEAEIUTh, YTO LENb IOCTUTHYTA;
— COIIOCTABJIIATH MMOJYYEHHBIN pe3yibTaT ACSITEIBHOCTH C TOCTABICHHOM 3apaHee 1eIbIo;

— OLIGHUBATh MOCJEACTBUS JOCTH)KEHUSI MOCTABICHHOW LIETH B JAEATEIbHOCTH, COOCTBEHHOU
KU3HU U )KU3HU OKPYKAIOUIUX JIFOJICH.

2. ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC y4eOHbIe 1eHCTBHS

BrinyckHUK HayduTcs:

— KpUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATh HH(OPMALIUIO C PAa3HBIX MO3UIINKA;

— pacrno3HaBaTh U (PUKCUPOBATh MPOTUBOPEUNs B MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

— HCIOJIB30BaTh Ppa3jIMYHbIE MOJEIBHO-CXEMAaTHUUECKUE CpEACTBA JUIsl IPEACTaBICHUS
BBISIBJIEHHBIX B MH(OPMALIMOHHBIX HCTOUHUKAX POTHUBOPEUHIA;

— OCYILECTBJIATh Pa3BEpHYThIH HMH(OPMAIMOHHBIN TMOUCKU CTaBUTh Ha €ro0 OCHOBE HOBBIE
(yueOHble U O3HABaTEIbHbIE) 3a1a4H;

— UCKaTh U HaXOJUTh 0000IIEHHbIE CIOCOOBI pelIeHNs 3a/1ay;

— TPUBOJUTH KPUTUYECKHE apryMEHThl KaK B OTHOIIEHUH COOCTBEHHOTO CYKICHMs, TaK U B
OTHOILIEHUHU JEUCTBUIN U CY)KJIEHUU IPYroro;

— aHAIU3UPOBATh U MPeoOpPa30BhIBATh NPOOIEMHO-TIPOTUBOPEUHBBIE CUTYAIIUH;

— BBIXOJIUTh 32 pPaMKH Y4E€OHOrO NpeIMeTa M OCYIIECTBIATH LEJEeHANPABICHHBIH MOUCK
BO3MO’KHOCTH IITUPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB JAEHCTBHS;

— BBICTPaMBaTh MHIUBHUIYAIbHYIO 00pa30BaTEeNIbHYIO TPAEKTOPHUIO, YUUTHIBAsE OIPaHUYEHUS CO
CTOPOHBI IPYTMX YYACTHUKOB U PECYPCHBIE OTPAaHUUEHUS;



— MEHSATh U yIePKUBATh pPa3HbIe MO3UIIMU B TIO3HABATEILHON JIEATEILHOCTH (OBITh YUCHUKOM H
yunurteneMm; popMyaupoBaTh 00pa30BaTEIbHbIHN 3aIIPOC U BHIMOIHATh KOHCYIbTaTUBHBIC
(GYHKIMU CaMOCTOSITETIbHO; CTAaBUTh MpoOJIeMy M paboTaTh HaJl €€ pelIeHHEeM; YIpPaBJISTh
COBMECTHOM MO3HABATEIBbHOU JIEATEIBHOCTBIO U MIOJUUHATHCS).

3. KoMMyHUKaTHBHbIe YHUBepcalbHbIe y4eOHbIe 1eiiCTBHA

BeinyckHUK HayduTes:

— OCYLIECTBJISITH JIEJIOBYI0O KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3pPOCIBIMU (Kak
BHYTpHU 00pa30BaTeJIbHOM OpraHu3aliy, TaK 1 3a €e IpeesiaMu);

— TMpU OCYILIECTBJICHUM TPYNNOBOKH padOThl ObITh KaK pPYKOBOJUTENEM, TaK U UJICHOM
IIPOEKTHOM KOMAaHJbl B pa3HbIX pOJSAX (TEHEpaTOpoM HJIeH, KPUTUKOM, HCIOJHUTEIIEM,
MPE3EHTYIOLIUM U T. 1.);

— pPa3BEPHYTO, JOTMYHO U TOYHO M3JaraTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX U MIUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacno3HaBaTh KOH()JIMKTOT€HHbIE CUTYallMN U MPEIOTBPALATh KOH(DIUKTHI 1O X aKTUBHOU
¢a3bl;

— KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX BUPTYaJbHOTO B3auUMOJEHCTBUS (WU
COUETaHMS PeajbHOI0 U BUPTYAJILHOTO);

— COIJIacOBBIBaTh IO3UIMM YJEHOB KOMaHJbl B TMpolecce padoThl Haja  0oO0mUM
MIPOIyKTOM/pEIIEHUEM;

— MPEJCTaBIATh MyOJIUYHO Pe3yabTaThl MHAMBHUYaJIbHOM W TPYNIOBOW AEATEIbHOCTH, Kak
nepeJl 3HaKOMOM, TaK U Mepe]] HE3HAKOMOU ayTuTOpUEH;

— Toa0upaTh MAapTHEPOB JUId JIEJOBOM KOMMYHMKAIIMHM, HCXOAS U3 COOOpakeHUi
Pe3yJIbTaTUBHOCTH B3aUMO/JICHCTBUS, a HE JIMYHBIX CUMITATHH;

— BOCIIPUHUMATh KPUTHYECKHE 3aMeUaHus Kak pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U €MKO (OpMYIHpPOBaTh KaK KPUTHUYECKHE, TaKh OJJOOPUTENIbHBIE 3aMEUaHUs B aJipec
IpYrux JIIOJed B paMKax JeIOBOM W 00pa3oBaTelbHONM KOMMYHHUKAIIMHM, H30eras IpH 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY)KIECHUH.

B pesymbrare wu3yueHuss ydeOHOTO TmpeameTa «XHMHS» Ha YPOBHE CpPEIHEro OOIIero
o0OpazoBaHus

BBINIYCKHUK HA yIJ1y0J€eHHOM YPOBHE HAYYMTCS:

— packphIBaTh Ha MPUMEPAX POJIb XUMHUHU B (DOPMHPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI
MHUpa U B MPAKTUYECKOUN NESITEIHLHOCTH YEJIOBEKa, B3aUMOCBS3b MEXKIYy XUMHEH U JAPYTUMU
€CTECTBEHHBIMHU HAyKaMH;

— COMOCTABJISATh UCTOPUUYECKUE BEXH PA3BUTHUS XUMHUM C UCTOPUYECKUMHU MEPHUOJIaMHU PA3BUTHS
MPOMBIIIIEHHOCTH W HAyKW JUIsl MPOBEACHUS aHall3a COCTOSIHUS, MyTEH pa3BUTUS HAYKU U
TEXHOJIOTHH;

— aHAJIM3UPOBATH COCTaB, CTPOCHHUE M CBOWCTBA BEIIECTB, MPUMEHSS MOJIOKEHHUS OCHOBHBIX
XUMHUYECKUX TEOPHUIl: XMMUYECKOIO CTPOEHHUs OpraHuueckux coenumHeHuit A. M. Bytieposa,
CTPOEHHUS aTOMa, XMMHUYECKOU CBSI3U, 3JIEKTPOJIUTAYECKON JUCCOIUAIIMU KUCIIOT, OCHOBAaHUN U
COJIEH, a TaK)Ke YCTAaHABIMBATh IPUUUHHO-CJIEACTBEHHBIE CBS3U MEX/1y CBOMCTBAMM BELIECTBA U
€ro COCTaBOM U CTPOCHHUEM,

— TMPUMEHATH MpaBUjia CHUCTEMATHYECKOM MEXKIYHApOJHOW HOMEHKJIATypbl KaK CpEeICTBa
pasnuyueHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

— COCTaBIIATb MOJIEKYIISIPHBIE U CTPYKTYpHbIE (OPMYIbl HEOPTaHMYECKUX U OPraHUYEeCKHX
BEIIECTB Kak HOCHUTeNned WHQOpMalMy O CTPOCHUHM BEIIEeCTBA, €ro CBOWCTBaX W
MIPUHAJIEKHOCTH K OIIPEACIIEHHOMY KJIaCCy COEAUHEHUI;

— 0OBSACHATH MPUPOY U CTIOCOOBI 00pa30BaHUS XUMUYECKOW CBS3H: KOBAJICHTHOU (TIOJISIPHOM,
HEMOJIAPHOW), MOHHOMW, METAINIMYEeCKOW, BOJOPOTHOW C IENbI0 OMpEeAeNeHUS XUMHYECKON
aKTUBHOCTH BEIIECCTB;

— XapaKTepu3oBaTh (PU3UYECKHE CBOWCTBA HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB U
yCTaHABIUBATh 3aBHUCHUMOCTh (U3WYECKUX CBOMCTB BEIIECTB OT THUIMA KPUCTAIITMYECKON
pELIETKH;

— XapaKTEpPU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUUYECKUX CBOKCTB IPOCTHIX BELIECTB,
BOJIOPOJHBIX COEAMHEHUM, BBICIIMX OKCUJIOB U TUAPOKCUJIOB;



— IPUBOAUTH IIPUMEPBI XUMHUYECKUX PEaKLMM, PACKPBIBAIOIIUX XapaKTEPHbIE XUMUYECKUE
CBOMCTBA HCOPTaHNMYCCKUX U OPraHruYCCKHUX BCHICCTB M3YYCHHBLIX KJIACCOB C IMECJIbIHO HUX
I/I[[GHTI/I(bI/IKaI_[I/II/I A OOBICHEHUS O6HaCTI/I IPHUMCHCHUS

— OHNpCACIIITb MCEXaHU3M pPCAaKIUU B 3aBUCUMOCTHU OT yCJIOBI/Iﬁ MMpOBCACHUA PCAKIMU H
IMPOTrHO3UPOBATH BO3BMOKHOCTDL ITPOTCKAHUA XUMUYCCKUX peaKuHﬁ Ha OCHOBE THUIIa XUMHYECKOU
CBs3U U aKTUBHOCTHU PCArcHTOB;

— YCTaHaBJIMBaTb 3aBUCUMOCTb peaKL{I/IOHHOf/'I CHOCO6HOCTI/I OpraHu4eCKux COCIII/IHCHI/Iﬁ oT
XapakTepa B3aUMHOI'0 BJIMAHWA aTOMOB B MOJICKYJIaxX C LCJIbIO IIPOrHO3MPOBAHUSA IPOAYKTOB PEC-
aKI1H;

— YCTaHaBJIMBAaTb 3aBUCUMOCTH CKOPOCTHU XUMHAYECKOU p€akiun U CMCUICHHUA XHUMHNYECKOIO
paBHOBECHS OT pa3IUYHBIX (AKTOPOB C LEIABI0 OMNPENETCHUs ONTHUMAIbHBIX YCIOBUU
IMPOTCKAHUA XUMHUYCCKUX IIPOLECCCOB,

— YCTaHaBJIMBAaTb I'CHCTHUYCCKYIO CBA3b MCKAY KilIaCCaMMU HCOPraHWMYCCKUX H OPraHUYCCKUX
BCIIIECTB IS 000CHOBaHUSI HpHHHI/IHI/IaHBHOfI BO3MOXHOCTH IMOJYUCHHUA HCOPTaHUYCCKUX H
OpPraHWYECKUX COSAMHCHUN 33JaHHOTO COCTaBa M CTPOCHUS;

— HOI[6I/IpaTI) PEarcHThl, YCIOBHA HW ONPCACIATL MMPOAYKTHI peaKuHﬁ, IIO3BOJIAFOIINX
peanu3oBaTth JIA0OpaTOpHbIE W  MPOMBIIUICHHBIE  CHOCOOBI  TMOJNYYEHUS  BaXKHEHITUX
HCOPraHNM4YCCKUX U OPTraHUYCCKUX BCIICCTB;

— OMpEACNATh XapaKTep CpPelbl B Pe3ylbTare THUAPOJIH3a HEOPraHWYECKUX W OPTraHUYCCKHX
BCIICCTB W IPUBOJUTHL IMPUMCPBI THUAPOJIM3a BCIUICCTB B HOBCGHHGBHOI\/'I KHU3HHU YCIOBCKa,
OMOJIOTMYECKHUX OOMEHHBIX mnmponeccax v MpOMBIIIINIICHHOCTH

— IIPHUBOJUTDH IIPUMCEPEI OKHCIIUTECIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ B mnpupoae,
IMMPOU3BOJACTBCHHBIX IPOLCCCax U KUZHCACATCIbHOCTU OPraHu3MOB;

— 000CHOBBIBATH MPAKTUYCCKOC HCITIOJIb30BAHUEC HCOPraHMYCCKUX M OPraHUYCCKHUX BEIICCTB U
UX peakiuil B MIPOMBIIIJIEHHOCTH U OBITY;

— BBITIOJHATh XUMHUYECKHI SKCIIEPHUMEHT TI0 PaCcIiO3HABAHHIO H ITOJIYYECHHIO HEOPTaHMUECKUX U
OpPraHUYeCKUX BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIACCAM COCIUHEHHI, B COOTBETCTBHH C
MpaBHJIAMH W TIpueMaM# 0e301acHOi paboThl ¢ XMMHYECKHMHBEUIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM;

— TPOBOJMTH PAcyeThl HA OCHOBE XUMHUYECKUX (POPMYN M ypaBHEHUH pEaKIWii: HAXOXICHHE
MOJIEKYJISIpHOHW (OpMYJIBI OPTaHMYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH M MAacCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIMX B €0 COCTaB HIIM IO MPOJYKTaM CrOpaHUs; pacueThl MacCOBOW JOJIU
(Macchl) XHMUYECKOTO COCTUHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA)
MPOJYKTOB PEaKIMK, €CJIM OJHO W3 BEUIECTB JAHO B HM30BITKE (MMEET NMPHUMECH); PaCUCThI
MaccoBOM WM OOBEMHOHM JOJHM BBIXOJIA MPOJYKTA PEAKIHH OT TEOPETHYECKH BO3MOYKHOTO;
pacyeThl TeIIOBOTO dPEeKTa peaKkinu; pacueTbl 00bEMHBIX OTHOIICHHI Ia30B MPH XUMHYECKUX
peaKIusx; pacueTsl Macchl (00ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CJIM OJIHO U3
BEIIECTB J]aHO B BUJIC PACTBOPA C ONPEACIICHHON MacCOBO# JIOJICH pacTBOPEHHOTO BEIIECTBA;

— WCIIOJIb30BaTh METOJbl HAYYHOTO TIO3HAHUS: aHAIIU3, CUHTE3, MOJCIUPOBAHHE XUMHUYECKUX
MIPOIIECCOB U SIBJICHHUH TPU PELICHUN YU4EeOHO-UCCISIOBATEIBCKUX 3a/1a4 110 M3YYCHHUIO CBOKCTB,
COocO0OB TMOJIyYCHHS U PACTIO3HABAHUS OPTaHUYCCKUX BEIECTB;

— BJAJCTh NpaBWIaMU O€30TMaCHOTO OOpalIeHUs C CIAKUMH, TOPIOYMMH M TOKCUYHBIMH
BEIICCTBAMHU, CPEIICTBAMH OBITOBOW XHMMHUU;

— OCYIIECTBIIATh TMOWCK XUMHUYECKOW WH(GOpPMAalMKW TO Ha3BaHWUSM, UACHTHU(]UKATOpaMm,
CTPYKTYpPHBIM (pOpMYsiaM BEIIECTB;

— KPUTHUYECKU OIEHUBATh U UHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIIHIO, COJIEPKaIYIOCS B
COOOIIIEHUSAX CpEeACTB MaccoBOM uHopMaiuu, pecypcax HWHTepHeTa, Hay4yHO-TIOMYISPHBIX
CTaThsIX C TOYKU 3PEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B IIENIAX BBISABICHUS OMIMOOYHBIX
CyXAeHUl u GopMUPOBaHHS COOCTBEHHOH MO3UIINY;

— HAXOJUTh B3aUMOCBSI3U MEXIY CTPYKTYPOU U PyHKIIHUEH, MPUIMHON U CIEACTBUEM, TeOpuei
1 QakTamMu MpH aHalM3e MPOOIEMHBIX CUTyalluii ¥ 0OOCHOBAHWU MPUHUMAEMBIX PELICHUI Ha
OCHOBE XUMHUYECKUX 3HAHMIA,

— TMPEACTaBIATh MYTH PEIICHUS TIOOANBHBIX MPOOIEM, CTOSIIMX IMEpea YelOBEYECTBOM, H
MEePCTIEKTUBHBIX HAMPABICHUI PAa3BUTUS XUMHUECKUX TEXHOJOTHH, B TOM YHCIIE TEXHOJIOT Ui



COBPEMEHHBIX MAaTEpUANIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBISEMBIX UCTOYHUKOB
CBIPbsI, NEPEPAOOTKU M YTUIU3LUH IPOMBIIUIEHHBIX U OBITOBBIX OTXO/IO0B.

COJEPKAHUE YYEBHOT' O IIPEJIMETA

10 KJIACC
(3 u 6 neoenro, 6cezo 102 u)

Tema 1. IloBTOpenue u yriyoJenue 3Hanuii (17 yacon)

ATOMHO-MOJIEKYJISIDHOE y4eHHME. BemecrtBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHSL.
KavecTBeHHBIN M KOJMYECTBEHHBI COCTaB BellecTBAa. MoJisipHass 1 OTHOCUTENIbHAS MOJICKYJISIpHAs
Maccel BemiecTBa. MoJuibHas J0Js U MaccoBasl JOJs 3JeMeHTa B BemlecTBe. CTpoeHHE aToma.
M3oronbl. ATtomHas opOutanb. PacnpeneneHue 37I€KTPOHOB IO HSHEPreTMUECKUM YpPOBHSAM B
COOTBETCTBUU C MPUHLMUIIOM HAMMEHbUIEH 3HEpPruu, npaBwioM XyHJIa W npuHuunom Ilaymwu.
DnekTpoHHas KoHpuryparus atoma. Kinaccudukarys Xumude CKux 3JIeMeHTOB (S-, p-, d-, f-ame-
MeHThl). BanenTHbeie osnektponsl. Ilepuoguueckuii 3akoH. @opMynuMpoBKa 3aKOHa B CBETE
COBPEMEHHBIX NPEACTABICHUM O CTPOCHHHM aToMa. MHUPOBO33pEHUYECKOE U HAYYHOE 3HAYCHHE
[Tepuonnueckoro 3akona J[. 1. MenaeneeBa. Paguyc atoma. 3akOHOMEPHOCTH B U3MEHEHUU CBOWCTB
MPOCTBIX BEIIECTB, BOJAOPOTHBIX COEAMHEHUMH, BBICIIMX OKCHIOB W THJIPOKCHJIOB B MEpUOJAX H
rpynnax. JIeKTpOOTPUIATENbHOCTh. XUMHUYECKas CBA3b. DJIEKTPOHHAS IPUPOJIa XUMUYECKOHN CBA3H.
Buner xumnueckoit csizu. MonHas cBsi3b. KoBaneHTHas HenossipHast U nosisipHas cBsizb. OOMEHHBIH
U JIOHOPHO-aKILIENITOPHBIM MeXaHHW3Mbl 00pa30BaHHs KOBAJIECHTHOM MOJIApHOW cBs3u. ['eomerpust
MOJIeKYJbl. Metaiuinueckas CBsi3b. BopopoaHasi CBsI3b. ArperatHble COCTOSIHUSA BellecTBA. THIIbI
KPUCTAJZIMYECKUX PEIICTOK: aTOMHAas, MOJIEKYJISIpHAs, WOHHAs, MeETaJUIM4ecKas. 3aBHUCHUMOCTb
(Gu3n4ecKux CBOWCTB BelleCTBA OT TUINA KpUCTAIMYecKo pemerku. ITpuunnbl MHOrOoOpasus
BenlecTB. COBpEMEHHBIE MPEICTABIECHUSI O CTPOEHUM TBEPBIX, KUIAKUX U Ta3000pa3HbIX BEILECTB
Pacuets! o opMynaM u ypaBHEHUSM peakiUil ¢ UCIIOIb30BaHMEM OCHOBHOI'O 3aKOHA XUMHUYECKOH
cTexuoMeTpuH. ['a3oBbie 3aK0oHbI. YpaBHeHue Kianeitpona—MeHnaeneeBa. 3akoH ABOraapo. 3aKoH
00beMHBIX OTHOIIEHUH. OTHOCHUTENbHAs IUIOTHOCTh Ta3oB. CpenHss MOJIIpHAsh Macca CMECH.
Knaccugpukanus XUMHUYECKMX peakUui [0 pa3IMyHbIM IpU3HAKaM CpaBHEHUs. ['OMOreHHble U
rereporennsle peakuuu. Kinaccudukanus no 3naky terioBoro 3¢ ¢dexra. OOpatumele U HeoOpaTuble
peakuuu. Katanutudeckue U HeKaTalUTHYECKUE peakluu. Peakuuu ¢ u3MeHeHneM U 0e3 U3MEeHEeHus
CTCIICHH OKHCIIEHUS JIEMEHTOB B COCIVHCHHUAX. l3MeHeHue CTeneHW OKHCIEHHUS JJIEMEHTOB B
COCIMHEHUSX. OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE peaxkuuu. Tunsl OKHUCIIUTEIIBHO-
BOCCTAaHOBHUTEIBHBIX peakuuil. OkucineHne u BoccTaHOBJIEHHE. OKHCIUTENIN U BOCCTAaHOBUTEIIU.
Mertoa »snexkTpoHHOro Oananca. [loBexeHue BemecTB B cpeAax C pa3HbIM 3HadeHueM pH.
IlepmaHranaT Kajausi Kak OKUCIUTEINb. ['albBaHUYECKUH 371eMeHT (Ha mpumepe sneMeHTa JlaHuas).
DNeKTpoau3 pacIUIaBOB M BOJHBIX PACTBOPOB HJICKTPOJIUTOB (KUCIOT, ILIeJouedl U couseid).
OKHCINTENBPHO-BOCCTAHOBUTEIBHBIE pEAaKUUU B INPUPOJE, NPOU3BOACTBEHHBIX IIpoLiEccaX H
KU3HEJCATEIILHOCTH OPraHu3MOB. BakHeHlune KiacChl HEOPraHMYECKHX BELIECTB. JJIEMEHTHI
MeTaJulbl W HeMeTaulbl U uX noyioxkeHue B Ilepumoanmdeckoit cucreme. Kiaccudukanus u
HOMEHKJIATYpa CJIOKHBIX HEOPraHUYECKUX COCIMHEHUH: OKCHJOB, TMAPOKCUAOB, KUCIOT U COJIEH.
I'eneTnueckast CcBA3b MEXKIY KJIaccaMH HeOpraHuyeckux coenuHeHMd CuibHble M ciadble
ANIEKTPONMTHL. Peakuuu HOHHOTO oOMEHa W yCIOBHMS MX MpOoTeKaHus A0 KoHma. llonHbele u
COKpAllleHHble MOHHBbIe ypaBHeHUs. PactBopbl. CrocoObl BBIpaKEHHs KOJMYECTBEHHOI'O COCTaBa
pacTBOpa: MaccoBasi J10Jis1 (MIPOLEHTHAs! KOHLIEHTpAlMsI), MOJISIpHasi KOHIIeHTpauus. PacTBopeHue kak
¢usuko-xumuueckuii mporecc JlucnepcHsle cucrembl. Kosutouanele pacTBOpbl. VcTHHHBIE
pactBopbl. [lucnepcHas ¢a3za u nucnepcuoHHas cpena. CyCHeH3WM M SMYJIbCHU. 30JIM U TENH.
Omnanecuentus. Dpdext Tunpans. Koarymsanus. Ceaumentanus. Cunepesuc. ['maponus coneil.
I'maponus mo KaTHOHY, 110 aHUOHY, 110 KaTUOHY M IO aHUOHY. Peakius cpeasl pacTBO- pOB COJIEH:
KUCJIOTHAsI, IIeno4yHass M HeWrpanbHas. Ilomuelii HeoOpaTumblii ruaponns. KommiekcHbie
coequHenusi. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKcooOpa3oBarens, auranasl. KoopaunammonHoe
gucio. HomeHknaTypa KOMIUIEKCHBIX COEAMHEHUI. 3HaY€HHE KOMIUIEKCHBIX coennHeHui. [lonsaTue



0 KOOPAMHALIMOHHOW XUMHH. PelieHwe 3agad YW BBINOJHEHHE YINPAXKHEHUN, [O3BOJISIIOIINX
CHUCTEMAaTU3UPOBATH U 00OOUTUTH MOJy4YeHHbIE 3HAHUS TI0 TeMe «OCHOBBI XUMUM)
Konumponsnas paboma Nel 1no teme «OCHOBBI XUMUI

Jemoncrpanuu. OrmpeneneHiue KUCIOTHOCTH CpeAbl MpHU TOMOIIM HMHAUKATOpoB. OOpasisl
BEIIECTBMOJIEKYJIPHOTO M HEMOJIEKYJSIPHOTO CTpoeHusa. Bosronka wona. B3aummopneiicTBue
NepMaHTaHaTa Kajus ¢ Cylb(uroM HaTpus B pasHbeIx cpenax. O¢pdext Tunmans. OOpazoBanue
KOMIIJIEKCHBIX COEJMHEHUH MEPEXOIHBIX METAIIIIOB.

JlaGopaTopuble onbIThl. 1. Peakiun nonnoro oomeHa. 2. CBOMCTBa KOJUIOWAHBIX PaCTBOPOB.

3. lM'upponus coneit. 4. [lonydeHre U CBOMCTBA KOMITJICKCHBIX COCIMHCHHIMA

Tema 2. OcHOBHbIE NOHATHSI Oprannyeckoii xumuu (13 yacos)

[losiBneHne M pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. [Ipeamer m 3agaun OpraHn4ecKod XUMUH.
Mecto W 3HaYeHUWE OPraHUYECKOM XWMHU B CHCTEME €CTECTBEHHBIX HayK. B3amMocBsA3b
HEOPraHMYECKUX M OPraHMYECKUX BEIIEeCTB. PellieHne pacyeTHBIX 3a7ay Ha yCTaHOBJIEHHE (POPMYI
YIJIEBOAOPOJOB IO 3JIEMEHTHOMY COCTaBy W IO aHaIU3y MpPOJIYKTOB cropanus. OcoOeHHOCTH
opraHuyeckux BemiecTB. [IpyunHbl MHOr0OOpa3us oprannyeckux BeniecTB. OpraHnyeckue BeliecTBa
B MpUpOJE. YTIEPOIHbIA CKEJIET OpraHMueCKON MOJIEKYIbI, €r0 TUIIBL: IUKINYECKUE, allUKINYECKHUE.
Kapbouuknnyeckue 1 reTepolMKInYecKue ckeneTbl. KpaTHOCTh XMMHUECKOH CBSI3H (BUIbI CBS3EH B

MOJIEKYJIaX OpraHMYeCKHUX BEIIEeCTB: OJAMHAPHBIE, ABOWHbIE, TpOWHbIe). MI3MeHeHue s3Hepruu cBsseit
MEXJy arToMaMH yIjepoja NpU YBEIMYEHUU KPATHOCTH CBs3M. HachllieHHbIE M HEHACHIIEHHbIE
COeMHEHUs. OJIEKTPOHHOE CTPOCHME W XHMHUYECKHe CBsI3W artoMa yriepoaa. OCHOBHOE U
BO30YKJICHHBIE COCTOSIHUSI aTOMOB Ha INpuMmepe yriaepoaa. ['ubpuansanusi aToMHBIX opOuTanei, ee
TUIIBI [T OPraHMYECKHX COeauHeHwmit: Sp°, sp?, sp. O6pasoBaHme G- U T-CBA3eil B MONeKyIax
OpPraH4ecKux coeAuHeHul. [IpocTpaHCTBEHHOE CTPOCHUE OPraHUYECKUX COECAUHEHN XUMUYECKOe
CTPOCHHME KaK MOPAJOK COECIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE
MOJIO)KEHUSI TEOPUU XUMHYECKOTO CTPOCHHMS OpraHMYecKux coeauHeHnii A. M. bytieposa.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOro cTpoeHus Mojekyia. CrpykrypHas dopmyna
N3omepus u uzomepnl. CTpyKTypHasi W NPOCTPAHCTBEHHas wu3omepusa. M3omepus yriaepoaHoro
ckenera. M3oMepust moJiokeHus. MexkinaccoBasi u3oMepusi Buabl mpoOCTpaHCTBEHHOW W30MEPHHU.
OnTtnueckas uzomepus. ACHMMETPUUECKUI aToM yriaepoja. OnTudyeckrne aHTUIoAbl. XUPaIbHOCTb.
XupallbHble W axupajbHble MOJIEKyJbl. ['eomerpuyeckas wuzomepusi (yuc-, mpaHc-u30Mepus)
DIEKTPOHHOE CTPOECHHUE OPraHMYECKUX BeUIeCTB. B3anMHOEe BIMSHME aTOMOB U TPYHI aTOMOB.
OnektpoHHbie 3pdexThl. MHaykTHBHBIN B Me30MepHbI 3¢ dekTol. [IpeacraBienne o pe3oHaHCE
Knaccudukanuss oprannyeckux BemecTB. (OCHOBHBIE KJIacChl OpPraHMYECKUX COEIWHEHUH.
[IpuHnune! kiaccupukalud OopraHudeckux coeauHeHuid. [loHsATHE O (PYHKIMOHAIBHOW TIpyIIie.
Knaccudukanuss opraHudeckux COEAMHEHUNH 10 (YHKIIMOHATBHBIM rpynnam. ['omomorus.
l'omonoru. I'omonoruyeckass pasHocTb. ['omosornueckue psasl. HomeHkiaTypa opraHuyeckux
BelecTB. MexTyHapoiHasi (CUCTeMaTHuecKasi) HOMEHKIIaTypa OPraHMYeCKUX BEIIECTB U MIPUHIIMIIBI
o0Opa3oBaHUs Ha3BaHU OpraHUYECKUX coequHeHuil. PanmonansHas HoMeHknaTypa. Knaccudpukanus
1 0COOEHHOCTH Oprannyeckux peakuuid. CriocoOsl 3amuceld peakiuii B oprannyeckoit xumuu. Cxema
U ypaBHEHHE. Y CIOBHS MpoBeneHus peakuuid. Knaccudukanus peakunii opraHMuecKuX BELIECTB I10
CTPYKTYpHOMY IPU3HAKY: 3aMEIEHUE, IPHCOEANHEHUE, OTIICIUICHUE. PeakIMOHHbBIE LEHTPHI.
IlepBoHauanbHbIE MOHATHS O THIAX U MEXaHM3Max OPraHMYECKUX peakuMi. ['omMonuTHdeckuil u
reTepOJIUTUYECKUN pa3pblB KOBAJIEHTHOM XMMHYecKoil cBsizu. CBOOOIHOpPAIMKAIbHBIA W HMOHHBINA
MexaHu3Mbl peakuuu. IloHsaTHe o0 CcBOOOAHOM paaukane, Hykieoduire U 3iIeKTpopuie
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM B OPraHMYecKod XuMuu. PemeHune 3agad u
BBITNIOJTHEHUE YIIPAXKHEHUH, MO3BOJIIONINX CUCTEMaTU3UPOBaTh U 000OIUTE MOJYyYEHHBIE 3HAHUS 10
TeMe «OCHOBHBIE TOHATHSI OPraHUYECKON XUMHI»

IleMOHCTpaIII/II/I. Mogenu OPraHu4YC€CKUX MOJICKYJI



Tema 3. YruaeBoaopoasl (26 yacoB)

AnKanbl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYIbl MeTaHa. SP°-rHOpUIM3alus
opOuTaneit atoMoB yriepojaa. ['omonorudeckuii psan u obmas Gopmyna ankanoB. CucreMaTu4ecKas
HOMEHKJIaTypa aJKaHOB M paaukanoB. M3omepus yriepoaHOro ckenera ankaHoB. Pusnmyeckue
CBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH W3MEHEHHsS (PU3MUECKHX CBOMCTB.  XUMHUYECKHE CBOWCTBA
aJIKaHOB: TAJOT€HUPOBAHKUE, HUTPOBAHHE, JCTHIPUPOBAHUE, TEPMHUUECKOE pas3yioKeHHe (THPOIH3),
TOpeHHEe KakK OJIMH M3 OCHOBHBIX MCTOYHHUKOB TEIUIA B MPOMBIIUICHHOCTH U OBITY, KaTaIUTHYECKOE
OKHCIICHHE, KPEKHHT KaK CIIOCOOBI MOJTyYeHHs] BKHEUIINX COSAMHEHUH B OPraHUYEeCKOM CHHTE3E,
M30MepHU3alisl Kak CIOCO0 TMOJIydeHHS BBICOKOCOPTHOTO OeH3uHA. MeXaHuW3M  peakiuu
CBOOOHOPAIMKATLHOTO 3aMeNIeHUs (Ha TIpUMepe XJIIOpHpoBaHUs MeTaHa). CHHTETUYECKUE CTIOCOOBI
MoJIyde HHUS alKaHOB. METOJbI TOJydeHHUs aJKaHOB W3 aJKWITAJOreHHJ0B (peakius Bropia),
JeKapOOKCHIIMPOBAHNEM COJIeH KapOOHOBBIX KHCIIOT U AJIEKTPOJIM30M PACTBOPOB COJICH KapOOHOBBIX
KACIOT. HaxoxmeHue ankaHOB B TPHPOJIE W TNpHMEHeHHe ankaHoB llukioankanel. CtpoeHue
MOJIEKYJl [HKIoankaHoB. OOmas dopMyna mnukimoankaHoB. HomeHkmaTypa IUKIOATKaHOB.
N3oMepust 1UKIOANKAaHOB: YIJIEPOJHOIO CKelleTa, MEXKJIaccoBasl, IPOCTPAHCTBEHHAs (yuc-mparc-
nzomepusi). HanpspbkeHHbIE 1 HeHANpsKeHHBIE ITUKITBL. Crierduka CBOMCTB MUKIOAIKAHOB C MAJIBIM
pasMepoM IHWKIA. XUMHUYECKHE CBOMCTBAa IUKIOMPOINAHA: TOPEHHE, PEAKIHUU TPUCOSTUHEHUS
(ruapupoBaHHe, MPUCOSTUHEHHE TAIOTEHOB, TAJIOTEHOBOAOPO/IOB, BOJIBI) H IIUKIIOTEKCAHA: TOPEHUE,
peaKIuy paguKaIbHOTO 3aMelieHus (XJIOpUpoBaHue, HUTpoBaHUe). [lomydeHue MHUKIIOATKaHOB W3
QJIKAaHOB W JIUTAJIOTEHAIKAHOB. AJIKEHBI. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYITBI
STUIeHa. SP>-THOPHAM3aIMs OpOMTaTel aTOMOB Yraepona. G- U T-CBA3M. | OMOJOTHYECKHil psf H
obmas ¢dopmyna ankeHoB. HomeHknaTypa ankeHoB. M3omepusi alIkeHOB: YriepoOJHOTO CKeJeTa,
MOJIOKEHHSI KPAaTHOW CBSI3M, MPOCTPAHCTBEHHAs (TeoMeTpuyecKas HW30MEpHsl, WU YuUC-MpaHc-
n3oMepusi), MexkiaccoBas. @usmueckue cBoiicTBa anmkeHOB. CocCTaBICHHE MIAPOCTEPIKHEBBIX
MoJenell MOJIEKYd ajJKaHOB, LMKIIOAJIKAHOB, AJKEHOB, alIKaJUEHOB, XJIOPAJIKAHOB. XHUMUYECKHUE
CBOMCTBa aikeHOB. Peaknum sIeKTPOPUIBHOTO MPHUCOSAUMHEHHUS KaK CrIoco0 MOTydeHus
(G YHKIIMOHATBHBIX MIPOM3BOIHBIX YIJIEBOJIOPOIOB: TUIPUpPOBAHUE, raJIOT€HUPOBAHUE,
rUAporajoreHupoBaHue, ruaparanus aakeHoB. [IpaBuno MapkoBHUKOBA U €r0 0OBSCHEHHE C TOUKH
3peHusi DIIEKTpOHHOM Teopuu. PamukanbHOe mpucoeAUHEHHE OpOMOBOJOpOJa K ajKeHaMm B
MPUCYTCTBUM mepekuceld. OKUCIeHHE ajJKEeHOB: TOPEHHE, OKHCIIEHHWE KUCIOPOJIOM B MPHUCYTCTBUHU
xnopuaoB namwtaaus (II) u memu (II) (Bakep-mporiecc), okuciaeHHUE KUCIOPOJAOM B TPHUCYTCTBUH
cepeOpa, OKHUCIIEHHE TOPSYMM TOAKUCICHHBIM pAcTBOPOM II€pMaHraHaTa Kajius, OKHCJICHHE
nepmanraHatom kanusa (peakuusi Barmepa). KauecTBeHHBIE peakiuu Ha JBOMHYIO CBSI3b.
[IpompInieHHbIe ¥ Ta00OpPATOPHBIE CIIOCOOBI MOMyYeHUs aikeHOB. [loydyeHre alikeHOB U3 ajJKaHOB,
CIUPTOB, raJOreHaIKaHOB, AuranorenainkaHos. [Ipasuio 3aiinesa. [lonumepusanus ankenos. [lomu-
Mepu3anusi Ha katanusaropax Llurnepa—Hatra. IloamdTuneH kak KpyMHOTOHHAXKHBIA MPOIYKT
XMUMHYECKOTO Mpou3BoJcTBa. [IpuMenenue ankeHoB (3tuiieH U npomnuiieH). [lodydyenue stuneHa u3
CMECH CEpHOI KUCIOTHI (KOHII.) M 3TUJIOBOTO CUpTa. B3aumonaelcTBre STUIICHA C MOAKHCIEHHBIM
pacTBOopoM mepMaHraHata kanus. ['openue sTmiieHa. Ankaauensl. Knaccudukanus ankagueHoOB MO
B3aMMHOMY DAaCIIOJIOKEHUIO KpPaTHBIX CBsi3e B Mouiekyne. OCOOEHHOCTH SJIEKTPOHHOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUSI COMPSDKEHHBIX —ankaaueHoB. OOmas Qopmyna amkagueHOB.
Homenknarypa u wuszomepus ankaaveHoB. Du3MYecKHe CBOWCTBA alKaJHEHOB. XHMHUYECKUE
CBOMCTBa aJKaJHEHOB: pEaKUWU NPUCOEAUHEHUs (TUAPUPOBAHME, TAJOTCHUPOBAHUE), TOPEHHS U
nosmumepuzaiu. 1,2- u 1,4-ITpucoenunenue. [lomydyenue ankaguenoB. Cunre3 OyTaaueHa u3 Oyrana
u sra”ona. [lomumepuzanus. Kayuyku. Brxmag C. B. JlebGeneBa B mosiydeHHE CHHTETHYECKOTO
Kayuyka. Bynkanuzauus kaydykoB. Pesuna. MHorooOpasue BUJIOB CHHTETHMYECKMX Kay4dyKOB, UX
CBOMCTBA M TNpUMEHEHHUE. AJIKHHBL. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbI
alleTwieHa. SpP-ruOpuauszanus opOuTaneil aroMoB yriepoaa. l'omonoruueckuit psjn u  obmas
¢dopmyna ankuHoB. HomeHk1aTypa allkMHOB. MI30Mepusi aIKMHOB: YIJIEpOIHOTO CKENETa, MOJIOKEHUS
KpaTHOM CBs3M, MeXKiaccoBas. du3nyeckue CBONCTBA aJKMHOB. XMMHUYECKHE CBOMCTBA aJIKHHOB.
Peakiun mpucoeauHEHUs Kak Crnoco® MOJydeHHs IOJIMMEPOB U JAPYTHX IMOJE3HBIX IHPOJYKTOB.
I'uapupoBanue. Peakiun nprcoeMHeHNs TajJOreHoB, raJIoreéHOBOAOPOI0OB, BOABL. TpuMepusanus u
auMepH3anus aneTuieHa. Peakiun 3amemienus. KuciaoTHble CBOHCTBa aJIKUHOB € KOHLIEBOW TPOMHOM
cBs3b10. AnleTriieHubl. OKHUCIeHNE alIKUHOB PacTBOPOM IepMaHraHaTa Kainus. ['opeHue aneruieHa.



[lomyyeHune aneTw/ieHa MNUPOIM30M MeTaHa H  KapOuaHbIM  MeTofoM. CHHTE3 aJKHHOB
ATKUJIMpOBaHUEM aueTuiauaoB. IIpuMeHenue auertwneHa. l'opeHue ameTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYpPHOTO TUIAMEHH ISl CBApKU M PE3KH METaIoB. BEHINOJIHEHHE yNpaXHEHUH MO
TeMaM «AJKaHBD), «AJKEHBI», «AJKHUHBD) HAa COCTABICHUE YPABHEHUH peaKIfii, COOTBETCTBYIOLINX
3aJJaHHBIM CXEMaM, COJIep)KalllUM HEW3BECTHbIE BemlecTBa. Pemenue 3amau. Apensl. Hctopus
OTKpBITUS OeH3051a. COBpEMEHHBIE MPEICTABICHUS 00 3JIEKTPOHHOM M ITPOCTPAHCTBEHHOM CTPOCHHHU
oenszona. OOmas dopmyna apeHoB. M3omepus m HOMEHKJIATypa TOMOJIOTOB OeH3omna. M3omepus
JM3aMEIICHHbIX OEH30JI0B Ha NpuUMepe KcuiojioB. Pusnueckue cBoicTBa OeH3oia. XUMHUYECKUE
cBoiicTBa OcH3o0ya. Peakmum 3amernicHusi B OCH30BHOM sijipe (JIEKTPOQPIIIBHOE 3aMEIICHUE):
raJIoTeHUPOBAaHNE, HUTPOBAHME, AJKWIMpPOBaHHE. Peaknuu mOpHUCOETUMHEHUsT K  OeH30.y
(rugpupoBaHHe, TaJOTCHMPOBaHWE (XJIOpUpOBaHME Ha cBery)). Peakums roperus. OcoOeHHOCTH
XMMUYECKUX CBOWCTB AJIKMIIOEH30JIOB HA MPUMEPE TOJTyosia. B3anMHOe BIUSIHHE aTOMOB B MOJIEKYJIE
tosryona. [IpaBuia opHeHTalMM 3aMECTHTENCH B PEaKIHsIX 3aMelIeHHUs. XJIOPUPOBAHHUE TOJYOJIa.
Oxucrienue alKuIOeH30JI0B pacCTBOPOM IE€pMaHraHara Kanus. ['ajJoreHnpoBaHHe aJKHIOEH30JI0B B
O6oxoByto 1enb. HutpoBanue HutpoOensona. I[lomyuenne GeH3ona u ero romosoroB. [Ipumenenue
romosioroB Oenzosa. [IpupoaHble HCTOYHUKH YIi1eBOAOPOI0B. [IpupoiHblii ¥ MOomyTHBIN HeTAHOM
ra3pl, UX COCTaB W HucHojb30Banue. HedTr kak cmech yriaeBomoposoB. CoctaB HepTH U ee
nepepabotka. Hedrenponykrel. [lepBuunas mepepadotka Hedtu. Ileperonka nedtu. OkTaHOoBOE
yucino OeH3unHa. OxpaHa OKpyXawolueld cpeasl npu HedTenepepadlOTKE M TPaHCIOPTHUPOBKE
HeprenponykroB. Kamennsiit yronb. KokcoBanue yras. [Masudukanus yrias. DKOJOTHYECKHUE
MpoOJIeMbl, BO3HUKAIOIIUE TIPH HCIIOIB30BAHUM YTJIA B KadecTBE TOIUIMBA Bropwunas (riyOokas)
nepepabotka HeTH. Kpekunr. Pudopmunr. ['eHeTndeckass CBSI3b MEXKIY Pa3IUYHBIMH KIacCaMH
yrIIeBo0poI0B. KauecTBeHHBIE peakiiui Ha HETpeIeIbHbBIE YIIIeBOAOPOABI. ['aloreHonpon3Bo HbIC
VIII€BOJOPOJOB. Peakiuu 3aMemieHnuss TajioreHa Ha THIPOKCHI, HHUTPOTPYIITY, HHAHOTPYIITY.
JlelicTBME Ha TaJOTEHIPOM3BOJHBIE BOJHOTO M CIUPTOBOTO pacTtBopa mienoun. CpaBHEHHE
PEaKIMOHHONW CIIOCOOHOCTH aJKWi-, BUHWI-, (eHWI- W OCH3WI-rajoreHusoB. B3ammoneincTBue
JUTajJoreHaJIkaHOB C MarHueM U UUHKOM. [loHsTHE O MeTalIoOpraHu4ecKuX COEAUHEHUSX.
Hcnonb30BaHue TraloreHIpOU3BOJIHBIX B OBITY, TexHMKe M B cuHTe3e. CocraBieHue (Gopmyn
Ha3BaHUU yriIeBOJAOPOJOB, UX TOMOJIOTOB, M30MEPOB. 3aIaHUS 110 COCTABJICHUIO YPABHEHUM pPeaKIMil
C y4aCTHEM YIJIEBOJOPOJIOB; PEaKIUil, WILTIOCTPUPYIOIIUX T€HETUYECKYIO CBSI3b MEXKIPa3TMUHBIMU
KJIacCcaMH YIJIEBOJOPOJIOB.

Koumponvnasa paboma Ne 2 1o reme «YTI€BOI0OPOIbD»

HEMOHCTpaHHH. HonyquI/Ie CTUPOJIa HCHOHHMepI/ISaHHCﬁ MMOJIUCTHUPOJIAa W HCIBITAHUC C€I'o
OTHOIICHHUA K pacTBOPY II€pMaHI'aHaTa KaJlus. CocraBieHue MOI[GJ'IGﬁ MOJICKYJI aJIKaAHOB. FopeHHe
MmeraHa. OTHOIIEHME METaHa K pacTBOpPY II€pMaHIraHaTa KaJlus. HonyquI/Ie OTHJICHA peaKHHefI
ACruaparaiuu 9TaHOJIA. OTHOLIEHHE D>TUIIEHA K PacTBOpPY II€pMaHIraHaTa KaJiusd. HonyquI/Ie
AllCTHJICHA THUAPOJIU30M Kap6I/I,I[a KajJdblus. OTHonrenue AllCTHJICHA K pacTBOpaM IICpMaHI'aHaTa
Kajausga u 6p0MHOI>i BOJC. FopeHHe allCTUJICHA. OrHouieHne 0eH301a K pacTBOpPY ICpMaHraHara Kajaus.
Oxucienue TOJIyOJIa pacTBOPOM II€PpMAHI'aHATa KaJlvsd. HonyquHe CTHUPOJIa ﬂeHOHHMepHSaHHCﬁ
MOJIMCTUPOJIA UCTIBITAHHUEC €0 OTHOHICHUS K paCTBOPY IEPpMAHIaHATa KaJIuA

Ilpakmuueckan padoma Ne [.«I3roToBneHNE MojeNe MOJEKYJl OpPraHUYECKUX BEIIECTB)
Ilpakmuueckasn paboma Ne 2. «Ilonyuenue 3TuaeHa U U3y4E€HUE €TI0 CBOMCTB)

Tema 4. Kuciopoacoaepaxamme oprannyeckune coennnenns (18 yacos)

Cnuptel. Knaccudukanus, HOMeHKIaTypa M U30MepHst cnupToB. ['omosnornueckuil psg u oOmas
¢dopMmyna npenenabHbIX OJHOATOMHBIX CIHMPTOB. PU3NUECKUe CBOMCTBA MpelebHbIX OJHOATOMHBIX
cnupToB. BogopoaHas cBs3b MeX1y MOJIEKYJaMH U ee BIUsSHUE Ha (Pu3ndecKkue CBONCTBA CIMPTOB.
DU3N0JIOTUYECKOE JEMCTBUE METaHOJIA U 3TaHOJIa HA OpraHu3M uejoBeka. [[poMbIIIEHHBIN CHUHTE3
MetaHona. [lomydyenue sTaHona: peakuus OpoXKeHUs IIIFOKO3bI, TUApaTanus 3TwieHa. [Ipumenenue
METaHoJIa U 3TaHoJa. XUMHUYECKHE CBOMCTBAa CHHMPTOB: KHCIOTHBIE CBOMCTBA (B3aUMOJEHUCTBHUE C
HaTpUeM Kak CIocO0 YCTAaHOBJIGHUS HAlW4YUs THAPOKCOTPYIIbI); PpEaKUH  3aMelleHUs
THJIPOKCUIIBHOM T'PYIIIBI Ha TaloTeH Kak Croco0 MOIy4yeHHsl pacTBOPHUTENEH; MEXMOJEKYsIpHas U



BHYTPUMOJICKYJISIDHAs JieTupaTanus; oOpa3oBaHHE CIIOXKHBIX 3(UPOB € HEOPTaHUYECKUMHU H
OpraHMYECKUMHU KHUCJIOTaMU; TOpPEHUe; OKucieHue okcuaoM Meau (II), moaxKucieHHbIM pacTBOPOM
[IepMaHraHaTa Kajus, XpOMOBOW CMECBIO; PEAaKLUU YIJIEBOJOPOJHOTO paguKana. AJKOTOJISATHI.
I'uaponus, ankunupoBaHue (CHUHTE3 HPOCThIX 3¢(upoB mo Bumbsmcony). Ilpocteie adupsl Kak
M30Mephl IPEAETbHBIX OJJHOATOMHBIX clUpTOB. CpaBHEHHE UX (DPU3MYECKUX U XUMUYECKUX CBOMCTB
co ciupraMu. Peakius pacuieniieHus mpocThixX 3UpoB nooBogopoaoM. [lomyyenune OpomdTana us3
3TaHoyia U OpoMuaa HaTpus. MHOTOATOMHBIE CIUPTHL. DTUICHTIUKONIb M TJIMLEPUH KakK IMpecTa
BUTENIM TPEACTHHBIX MHOTOAaTOM HBIX CIHPTOB, HMX (QHU3MUYECKHE W XUMHUYECKHE CBOWCTBA.
KauecTBeHHast peakuuss Ha MHOTOaTOMHBIE CHUPTHI U €€ IPUMEHEHHE ISl paclo3HaBaHUs
[NIMLEPUHA B COCTaBE KOCMETHYECKUX cpeAcTB. CHHTE3 IMOKCaHa U3 STUJICHIVIUKOJSA. TOKCUYHOCTh
STHIIEHINIMKONA. [IpakTnyeckoe NMpUMEHEHHE ATWIEHIVIMKONS U rimuepuHa. PeHonsl. CrpoeHue,
n30MepHs 1 HOMEHKIIaTypa (eHosioB. B3aumHoe BiMsHUE aTOMOB B MoJieKyne geHosa. dusnueckue
U XUMHUYECKHEe CBOHCTBa (peHosia u Kpe3osioB. KucioTHble cBOMCTBa ()EHOJOB B CpaBHEHHH CO
CHUpPTaMU: PEAKIMN C HATpUEM, THIPOKCUIIOM HaTpus. Peakuuu 3amenieHus: B OEH301bHOM KOJIbLIE
(ramorenupoBanue (OpoMupoBanue), HUTpoBanue). Okucienne ¢eHosoB. KauecTBeHHBIE peakiuu
Ha ¢enou. [lonyyenue dpenona. [Ipumenenue denona. Beimonnenue ynpaxkHenuit mo teme «CupTh
n (eHoNb», Ha COCTaBJICHHME YpPAaBHEHUN peaklui, COOTBETCTBYIOIIMX 3aJaHHBIM CXeMaM,
COJIep’KallluM HEU3BECTHbIE BellecTBa. Pemenne 3agau. KapOoHUIbHbIE COEUHEHMS. AJIbIETHIbI U
KETOHBL. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE KApOOHWIIBHOM TPYIIIbI, €€ MOJSIPHOCTh U
nosisipuzyeMocts. Knaccugukanus anbaeruioB U keToHoB. CTpoeHue MpeneibHbIX allbJeTHUJIOB.
['omonornueckuil psiz, HOMEHKIATypa, U30Mepus NMpeAeTbHBIX anbAeruaoB. CTpoeHHEe MOJEKYJIbI
arieToHa. ['lomosiornyeckuit psiji, HOMEHKJIAaTypa U n3oMepus keToHoB. O01mas Gpopmyna npeaebHbIX
anbJIeru/IoB U KeToHOB. Dusmyeckue cBoiicTBa (opManbAeruia, aleTalblIeruaa, areTroHa.
XUMHYECKHE CBOMCTBA IMpeneibHBIX albJIETMIOB U KETOHOB. Peakuuu mnpucoenruHeHUs BOBI,
CIUPTOB, IIMAHOBOJAOpOJa M ruapocyinbdura HaTpus. CpaBHEHHE pPEAKIMOHHON crnocoOHOCTH
anbJETUI0OB M KETOHOB B PEAKUUSIX NPUCOECIUHEHHA. XHMHUYECKHE CBOWCTBA MPEAECIbHBIX
anbJEeTUI0OB M KETOHOB. Peakiuu 3amMenieHuss aToOMOB BOJOpPOJAA IPH O-YTJIEPOJHOM aTOME Ha
raiored. [lonmumepuszamus dopmanbaeruia W ametaibieruia. Oxucnenne KapOOHUIIBHBIX
coenuHeHul. OCOOEHHOCTH pEaKIMN OKUCIEeHUs aneToHa. CpaBHEHHE OKHUCIICHHS aJIbJIETHIIOB U
KeToHOB. ['mupupoBanue. BoccraHoBieHrne KapOOHWIBHBIX COSAMHEHUH B crUpThl. KauecTBeHHBIS
peakuuu Ha aNpJeTUIHYI0 TIpynmy (peakuus «cepeOpsHOro 3epKaia», B3aUMOJEUCTBHUE C
ruapokcugaoM meau (I1)). Ocobennoctn dopmanbaeruma. IloydeHue mpenenbHbIX albACTHIOB:
OKHCJICHHE CIOHUpPTOB, TuapaTanus ameruineHa (peakuuss KydepoBa), OKHCIEHHEM JTHIIEHA
KHCTIopoioM B mipucyreTBuu xiopua namwiaaus (I11). [onyuenue anerona okuciieHneM npomnaHosia-2
U pa3iokKeHHEeM KaJbLIMEeBOM WM OapueBOil COMM YKCYCHOM KHCIOTHI. TOKCHYHOCTBH albJETHJIOB.
Bakueiinive npeacTaBUTENN albIErUI0B U KETOHOB: (popManbIeru]], YKCYCHbIN ajbJeru, alleTOH U
UX TMpakTU4YecKoe ucrolib3oBanue. KapOoHoBble KUCIOTHL. CTpOeHHE MPEesIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KucioT. Krmaccudukanus, wu3oMepus U HOMEHKJIATypa KapOOHOBBIX KHUCIOT.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIBLHOW rpymmbl. ['oMonorudeckuil psn u
obmias QopMmyna mpeneNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHIOT. Dusnueckue CBoOicTBa
MpeleIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha TpUMEpPe MYypaBbUHOH, YKCYCHOM,
MIPONMOHOBOM, MAJIBMUTHHOBOW M CTEApUHOBOM KHCIOT. BojopoaHbie CBsA3M, accoUUaLMs
KapOOHOBBIX KHCIOT. XHMHUYECKUE CBOICTBA MpPEENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
KucnortHele cBoiicTBa (M3MEHEHHE OKPACKM HMHIUKATOPOB, PEAKIMM C AKTUBHBIMU MeTajlaMH,
OCHOBHBIMHM OKCHJaMH, OCHOBaHHMSIMHU, COJSIMU). M3MeHeHHe CHiibl KapOOHOBBIX KHUCIOT MpHU
BBEJICHUM JIOHOPHBIX M aKLENTOPHBIX 3aMmecTuTened. B3aumopelcTBHe KapOOHOBBIX KHCIOT CO
cnupTaMH (peakuus sTepudukanum), 00paTUMOCTb peakuuu. I'anoreHupoBaHue KapOOHOBBIX KHCIOT
B OoxoByto 1emnb. OCOOEHHOCTHM XUMHUYECKHUX CBOMCTB MypaBbUHOHM kHchoThl. [lomyuenue
IpeeNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHMCJOT: OKHMCIEHHE albJIETU/I0OB, OKHCICHHE MEPBUYHBIX
CIIMPTOB, OKHMCJIEHUE AJIKAHOB U AJIKEHOB, TMJIPOJIM30M N€MUHAIBHBIX TpUranoreHuaoB. [lomyuenne
MYPaBbUHON M YKCYCHOW KHCIIOT B IIPOMBIIUIEHHOCTU. [IprMeHEHHEe MypaBBMHOM U YKCYCHOH
KUCIOT. Beiciine npenenbHble KapOOHOBbIE KUCIOThHl. DYHKIIMOHAIBHbBIE TIPOU3BOJHBIE KAPOOHOBBIX
KUCJIOT. XJIOPaHTUAPUABI W aHTUIAPUIBl KapOOHOBBIX KHCHOT. [lonmydeHue cioxHBIX 3(UpoB ¢
UCIOJb30BAHUEM XJIOPAHTUIAPUIOB M aHrMIpugoB kucaoT. Croxuble d3¢upsl. CrpoeHnue,
HOMEHKJIATYpa U U30MEpHsl CIOKHBIX 3¢UpoB. CrokHbIe 3(DUPHI KaK H30Mephbl KapOOHOBBIX KUCIOT



(MexkmaccoBast uzomepusi). CpaBHeHHE (U3MYECKUX CBOICTB W PEAKIMOHHOW CIIOCOOHOCTH
CIIOKHBIX 3(UPOB U M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upoB. CrnocoOs!
MOJIy4eHHUsI CIIOKHBIX 3(UpPOB: 3TepuUKanus KapOOHOBBIX KHUCIOT, AIMIIMPOBAHHE CIHPTOB H
QJIKOTOJIITOB ~ TAJOTCHAHTUAPUAAMUA W  AHTUAPHIAMH, aJKWIMPOBaHHE KapOOKCHUIIAT-HOHOB.
[Ipumenenne CcnoXHBIX 3(QUPOB B NHUIIEBOM H Tap(IOMEPHON MPOMBIIIICHHOCTH. AMUJIBI
KapOOHOBBIX KHCIIOT: MOJyYEeHUE U CBOICTBA Ha mpuMepe areramuzaa. Conn kapOOHOBBIX KHCIIOT, HX
TEPMUYECKOE pa3loKEeHWe B MNPHUCYTCTBUU Mmenoud. CHHTE3 KapOOHMIIBHBIX COCAMHEHUM
pa3oKEHUEM KaJlbLIUEBBIX COJIE KapOOHOBBIX KUCIOT. HenmpenenbHble 1 apoMaTUYECKUEe KUCIOThI:
0COOEHHOCTH MX CTPOEHHS M CBOMCTB. [IpuMeHeHne OeH30iHON KuCIOTH. Bricmine HempeaeabHbIe
KapOOHOBBIE KHCJIOTHI. J[ByXOCHOBHBIE KapOOHOBBIE KHCJIOTHI: OOIIME CIIOCOOBI TOJIyYCHHUS,
0COOEHHOCTH XHWMHUYECKHX CBOWCTB. lllaBenmeBass M MallOHOBas KHCJIOTa Kak MPEICTaBUTEIN
IMKapOOHOBBIX KHUCIOT. Apomarndeckue auKapOOHOBbIE KUCIOTH ((rameBas, uzodraneBas u
tepedraneBass KucioThl). [loHATHE O THUAPOKCHKAPOOHOBBIX KHUCIOTaX M WX MPEICTABUTEISAX
MOJIOYHOM, JUMOHHOM, S0JIOYHOM W BUHHOW KHUCIOTaX. 3HAYEHHE W INPUMEHEHHE KapOOHOBBIX
KHUCIIOT. BoinosnHeHue ynpaxkHeHuil no teme «KapOOHOBBIE KHCIOTBI», HA COCTABIIEHHE YPaBHEHMM
peakuyii, COOTBETCTBYIOIIMUX 3a/JlaHHBIM CXEMaM, COJEpPKAllMM HEHU3BECTHBHIE BellecTBa. Pemrenne
3aJ1a4, BBIBOJ MOJIEKYJIIpHOUM (hopMysibl KapOOHOBBIX KUCIOT. COCTaBI€HNE CXEM CHHTE3a 3aJaHHBIX
COeMHEHUI. 3aJaHusl M0 COCTaBJIEHUIO YPAaBHEHUH peaklUUi C ydacTHEM KHCJIOPOJICOJIEpKaIIuX
OPraHWYECKUX COCIMHEHHW; pEakUHui, WUIFOCTPUPYIOIIMX T'€HETHYECKYHO CBS3b MEXIY HHMHU.
CocraBiieHHE ypaBHEHUH 110 33JJaHHBIM CXEMaM IIPEBPAICHUI

Koumponvnasa pavoma Ne 3 o teme «Kucnopoicoaepxaniyge OpraHM4ecKue CoeTMHEHUS

Jemoncrpanun. B3aumoneiictBue Hatpusi ¢ 3taHosnoM. Oxucinenue staHona okcuaom meau (II).
I'openue stanona. Bzaumopaeicteue mpem-0yTHIOBOTO CIIUPTA € COSTHON KucioTou. Momodopmuas
peakuus. OnpezneneHre aabAeruI0B IPU MOMOIIY KaYeCTBEHHBIX peakuuid. OKHUCIeHHEe albAeru10B
MIEPMaHTaHATOM KaJlus.

JladopaTopHble onbIThbl: 5. CBoiicTBa ATHIIOBOTO cniupTa. 6. CBoiicTBa ramiepuHa. /. CBoWCTBa
(denomna. 8. CpoiictBa popmanuna. 9. CoiicTBa ykcycHoM KUCIOTHL. 10. Conn kapOOHOBBIX KHCIIOT

Ilpakmuueckas paooma Ne 4. «llonydenue anieToHa»
Ilpakmuueckas paooma Ne 5. «llonydeHre yKCyCHOM KUCJIOTBI U U3yYEHUE €€ CBOMCTBY
Ilpaxmuueckas paooma Ne 6. «CuHTE3 dTUIIALIETATa

Tema 5. A30T- 1 cepocoepkamme coequHeHus (5 yacon)

Amunbl. Knaccudukanus no TUIly yriaeBOJOPOJHOIO PagvKalla M YUCIY aMUHOTPYII B MOJIEKYIIE,
HOMEHKJIaTypa, U30MepHsl aMMHOB. [lepBUUHBIE, BTOPUYHBIE U TPETUYHBIE aMHHBI. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHUE MNpEeJeNbHBbIX aMHHOB. PHU3UMYECKUE CBOICTBA aMMHOB. AMMHBI Kak
OpraHMYecKrue OCHOBAHMS: peaklMu ¢ BOAOH, kuciortamu. Conu ajkuwiaMMoHus. Peakuus ropeHus
aMHMHOB. AJIKMJIMPOBaHME M alMJIMPOBAaHME aMUHOB. Peaknuu aMHMHOB C a30THCTOM KHCIIOTOM.
[lomydyeHne aMUHOB QJIKWJIMPOBAHMEM aMMHAaKa M BOCCTAHOBJICHMEM HUTPOINPOU3BOHBIX
yIJIeBOJAOPOAOB, M3 cHHUpTOB. llpumeHeHune aMUHOB B (papMalleBTUYECKOH INPOMBILIUIEHHOCTH.
Apomarnyeckre aMMHbl. AHWIMH Kak MpeACTaBUTeNb apoMaTHUECKUX aMUHOB. CTpOeHHEe aHWIIMHA.
B3aumHOe BiIMsSHUE TPy aTOMOB B MOJIEKYJIE aHWINHA. BiMsiHUE 3aMecTUTENed B apOMaTHYECKOM

A]Ipe Ha KUCJIOTHBIE U OCHOBHBIE CBOWCTBA apuiaMHMHOB. [IpuunHbBI 0cabaeHuss OCHOBHBIX CBONCTB
aHWJIMHA B CPAaBHEHMU C aMMHaMU NPEAETbHOTrO psijia. XMMHUYECKHE CBOIMCTBAa aHWJIMHA: OCHOBHBIE
CBOMcTBa (B3aUMOJEUCTBUE C KHUCIOTaMH); peaklUH 3aMelleHHss B apoMaTH4YecKoe SIpo
(ranorenupoBaHue (B3auMoJeicTBUE ¢ OPOMHON BOOI), HUTpOBaHUE (B3aUMOAEUCTBUE C a30THOU
KUCJIOTON), Cyab(hUpPOBaHKE); OKHCICHHE; AIKWJIMPOBAaHUE M alMJIMPOBAHHE IO aToMy a30Ta).
[Tomydenune aHunuHa (peakuust 3WHMHA). AHWIMH Kak ChIpbe JUISI MPOM3BOJCTBA AaHWJIMHOBBIX
kpacutened. CHHTE3bl Ha OCHOBE aHWIMHA. ['ereporukibl. @ypaH U NMUPPOI Kak MPEACTABUTEIH
MATUWIEHHBIX FeTepolMKIIoB. [Ipupoaa apoMaTHUYHOCTH NATHUYIEHHBIX €TEPOLUKIIOB. JIEKTPOHHOE
CTPOEHHE MOJIEKYJbl MHUPPOJIA, ApPOMATHUYECKUH XapakTep MoJIeKynbl. KuciIoTHele CBolcTBa



nupposia. [lupuanH Kak IpeaCcTaBUTENb IIECTUWIEHHBIX TE€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHHE
MOJIEKYJIBl IUPUJIMHA, apOMaTHYECKUi Xxapakrep MoJiekyiabl. OCHOBHbIE CBOMCTBa NHUPHUAMHA.
Pasznuune B MpOSBICHUMM OCHOBHBIX CBOWCTB IMppoja W nupuauHa.Peakuuym nupuauHa:
3MEKTPO(UIBbHOE 3aMElICHUE, THAPUPOBAHME, 3aMELICHHE aTOMOB BOJOPOJA B (-TIOJIOKCHHUU Ha
ruapokcorpynny. Ilukonuuel u ux okwucienue. llpencraBienue o0 uMHAa30Jie, MHUPUMUIUHE,
IIYpUHC, NYPUHOBBIX W NHPUMHUIUHOBBIX OCHOBAaHHIX. 3aIIaHI/I$I 10 COCTaBJICHUIO ypaBHGHI/Iﬁ
peakuMii ¢ y4yacTMeM a30T- M CEpOCOJEpKAlUMX OpPraHUYEeCKUX COCAUHEHUH; peakiui,
WIUTIOCTPUPYIOIIUX TCHCTUYCCKYIO CBA3bL MCKIAY HHUMH. Cocrasiienue ypaBHeHI/If/'I 10 3aJJaHHBbIM
CXEeMaM IPEBPALLECHUI

Jemoncrpanun. OcCHOBHbIE CBOMCTBAa aMUMHOB. KauecTBeHHbIE peakuy Ha aHUJIUH. AHUJIMHOBbBIE
kpacurtenn OOpasipl TeTEPOIMKINIECKAX COSTMHEHUN

Tema 6. buosiornyeckn akTUBHbIE BemecTBa (16 yacoB)

Ob6mass dopmyna yriaeBomoB. Kiaccudukamus yriaeBogoB. MOHO-, OJIMTO- W TOJUCAXAPHUIBI.
[Ipumenenne u Ouosoruyeckas poJib yrieBoaoB. OKUCIEHHE YIJIEBOJOB — HCTOYHUK 3HEPruu
KUBBIX Ooprann3MoB. dusnueckue CBOIICTBA M HAaxXOXKIEHHE YIJIEBOJIOB B IpHpoje (Ha IpuMepe
INI0KO3bl U (pykTo3bl). JIMHeWHas W uMKIn4Yeckass (OpMbI IIIOKO3bI U (GPYKTO3bl. DPOpMYIIbI
®umepa u Xeyopca. [loHaTHe 0 TayTOMEpPHH KaK BHJIE M30MEPUH MEXAY HUKINYECKOW U TUHEHHOMN
dbopmamu. DpykTo3za Kak H30MEp TIIIOKO3bl. Pubo3a m ae3okcuprbo3a. XHWMHUYECKHE CBOWCTBA
TJIFOKO3BI:  OKHCJICHHE XJIOPHOW WM OpOMHOW BOJOH, OKHCIEHHE Aa30THOW KHCIOTOM,
BOCCTaHOBJIEHHE B LIECTHATOMHBIA CIHUPT, M30MEpPHU3allMs, KAaYECTBEHHbIE PEAKIUU Ha TIIOKO3Y
(3KCTIepUMEHTANIbHBIE J0Ka3aTeNIbCTBA HANWYMS albJerHJHOM M CHUPTOBBIX TPYII B IJIIOKO3E),
CIUPTOBOE U MOJIOYHOKHCIIOE OposkeHHe. | TMKO3UAHBIN TMAPOKCHII, ero crenuuyeckie CBONCTBa.
[Tonsarue o rnmuko3uaax. IlonsaTue o rimroko3uaax, MX HaX0KAeHUHU B pupoe. Ilorydenne riatoko3sl.
Hucaxapuapl. Caxapo3za Kak NpeACTaBUTENb HEBOCCTAaHABIMBAIOIIMX JucaxapuioB. CTpoeHwue,
(du3uYecKne W XMMHYECKHE CBOMCTBa caxaposbl. [maponu3 nucaxapumoB. Ilomyuenue caxapa u3
caxapHol cBekibl. [Ipumenenue caxapo3ssl [lommcaxapunael. Kpaxman, rMKOreH M 1EUTI0I03a Kak
Oouosnoruueckue mnoauMepsl. Kpaxman kak cMech aMHJIO3bl U aMUJIONEKTHHA, €ro (QU3M4ecKue
CBOMCTBAa. XMMHYECKHE CBOMCTBA KpaxMayia: THAPOJIU3, KAYECTBEHHAsh peaklHsi C HOJIOM U €€
NMpUMEHEeHHe [UIsi OOHAapyKeHHusi Kpaxmaja B MpojaykTax mnurtaHus. llemmonosza: cTpoeHue u
¢uznueckue cBONCTBAa. XUMHYECKHE CBOMCTBA LEIUIIOIO3bI: THUAPOIU3, 00pa30BaHUE CIIOXKHBIX
spupoB. I[lpumenenue kpaxmana W UEUTON03bl. [IpakTHueckoe 3HaYeHHE MOJIMCAXaPHJIOB.
BrinosnHeHue ynpaxxHeHMH 1O TeMe «YTJEBOAbD», Ha COCTABJICHUE YpPaBHEHUU pEaKIIUH,
COOTBETCTBYIOIIMX 3a/JlaHHBIM CXEMaM, COJEprKalluM HEW3BECTHbIE BewlecTBa. PemeHue 3anau.
XKupsl kak crnokHbie 3(UPHI TNIMLIEPUHA U BBICIIUX KAPOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE
XKUpPBL, UX cocTaB. PU3NUECKUE CBOKMCTBA KUPOB. XMUMHYECKHUE CBOWCTBA >KMPOB: THJIPUPOBAHUE,
OKHUCJIEHHEe. ['MAponu3 WM OMbUIE HHE >KUPOB KaK CIOCOO MPOMBIIUICHHOTO MOJIYYEHHs COJIei
BBICIIMX KapOOHOBBIX KHCIOT. ['maporenusanus >xupoB. [IpumeHeHue >xupoB. Mblia Kak coOJd
BBICIIMX KapOOHO BBIX KUCJIOT. Moromue cBoiictBa Mbuta. CocTaB, CTpOEHHE M HOMEHKJIATypa
aMUHOKHUCIIOT. ['OMonornueckuili psig  HOpeAesbHbIX aMHHOKHUCIOT. Dusnueckue CBOICTBA
MpeenbHbBIX aMUHOKUCIOT. CrIOCOOBI MOMTy4eHHS] aMUHOKUCIOT. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE

OpraHMYEeCKHUE COEIMHEHMS, PABHOBECHUS B pacTBOpax aMHHOKUCIOT. CBOWCTBa aMMHOKHCIIOT:
KHCIIOTHBIE W OCHOBHBIE CBOWMCTBA; alUJIMPOBAHHE AMHUHOTPYIMIBI; JTEPUPHUKAIUSL; PEaKIUU C
a30TUCTON KkucnoToi. KauecTBeHHBIE peakiMd Ha aMHUHOKUCIOTHI C Tuapokcuaom wmemu (II).
Crennuyeckie Ka4eCTBEHHbIE PEAKIIMH HAa apOMaTHUYECKHUE U TeTePOLUKINYECKHEe aMHHOKHUCIOTHI
C KOHIEHTPUPOBAHHOM a30THOW KHUCIOTOH, Ha mucTenH c aneraroM cBuHua (II). buomormyeckoe
3HaueHUe o-aMUHOKHUCHOT. OOnacTh NpUMEHEHHs aMUHOKHUCIOT. IlenTuapl, WX CTpOeHHE.
[lentunHas cBsi3b. AMUAHBIA XapakTep NENTUAHOW cBsi3U. CMHTE3 MenTuaoB. [ UIposiu3 nenTuaos.
benku xax mpupoansie OuomnonuMepsl. CocTaB U cTpoeHHe OenkoB. DepMEHTATUBHBIN THUIPOIH3
O0enkoB. BropuuHas cTpykTypa O€IKOB: o-CHUpanb, P-CTpykTypa. TpeTudHas U YeTBEpTUUHAS
CTpykTypa OenkoB. JucynbduaHbie MOCTHKM M HOHHBIE W BaH-JIep-BaadbCoOBHI (THAPO(OOHBIE)
B3aUMOJICHCTBUSL. XHWMHUYECKHE CBOWCTBa O€IKOB: THIPOJIH3, JEHATypalus, KaueCTBEHHBIC
(uBeTHBIE) peakuuu Ha Oenku. buonormueckue ¢yHkuuu OenkoB. HykIeHHOBBIE KHCIOTHI.



Hyxneosunsl. Hykiieotuapl. HykinenHOBbIE KUCIOTHI KaK IPUPOAHBIE ToMMepbl. COCTaB U CTPOEHUE
HykienHoBbIX kucaot (IHK u PHK). ['uaponu3 HykienHOBBIX KUCIOT. PoIb HYyKJIEMHOBBIX KUCIIOT B
xusHenearensbHocty oprann3moB. Oynknnu JJHK u PHK. KommiementapHocTs. I'eHeTHuecknii Koz
3a7aHus 1O COCTABJIICHHIO YPaBHEHUH peakuuil ¢ y4acTHEM a30TCOJAEPKAIlUX U OHOJIOTUYECKH
aKTUBHBIX OpraHn4eckux BeuiecTB. CocTaBlieHHE ypaBHEHHMI IO 3aJaHHBIM CX€MaM IpEBpaLECHUI.
Pacuets! o xuMudeckum (hopmMyraM BEIIECTB M YPAaBHEHUSIM XUMUYECKUX PEAKIIHA.

Konumponsnan paboma Ne 4 no reme «A3oTcoaepxaniie 1 OM0JI0rH4eCKrd aKTUBHBIE OPraHUYeCKUE
BEILIECTBA»
JemoncTpanun. PactBOpUMOCTh yriieBOJOB B Bojie U 3TaHoje. OOpa3ibl aMUHOKHUCIIOT

JlaGopaTopuble onbIThl: 11. CoiicTBa riroko3sl. 12. [[BeTHBIE peakunn OEIKOB

Ilpaxmuueckaa padoma Ne 7. «'uaponu3 Kpaxmaiar
Ilpakmuueckasa paboma Ne 8. «nentudukanyisi OpraHn4eCKUX BEIIECTB)

Tema 7. BoicOKOMOJIeKYJISIpPHbIE cOeAuHEeHUs (7 4acoB)

OcCHOBHBIE TIOHSITHS BBICOKOMOJIEKYJISPHBIX COCTUHEHHI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
CTCIICHb IIOJIUMCpPU3AILHHN. OCHOBHBIE CIIOCOOBI IMOJIYYCHHA BBICOKOMOJICKYISPHBIX CO€)II/IH€HI/II712
peaknuy ToJMMepHu3anud W TnoiukoHAeHcanuu. Comommmepusanus. CTpoeHHE W CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOEHHSI MoJieKyil. Kiaccupukarus moamMepos:

IJIaCTMACCHI (ITACTHKH ), DJIACTOMEPHI (KaydyKH ), BOJIOKHA, KOMITO3UTHI. COBPEMEHHBIE TIACTMACCHI

(nyacTuky) (MOMUATUIICH, TOJUIPONMIECH, OJUCTUPOII, TOTUBUHIIXJIOPUI, PTOPOILIACT, MOJIUITH-
nenTepedTanar, akpui-OyTaJueHCTUPOJBHBIN TUIACTUK, TMOJUKApOOHATHI). TepMOIUTACTUYHBIE W
TepMOpeakTuBHble mnojauMepsl. DeHondopmanpaeruanbie cMmoiibl. KoMmo3uTHble MaTepHalibl.
Bonokna, wux knaccubukanusa. Ilpupoanele u Xumuueckue BoJIOKHA. LcKkyccTBeHHblE W
CUHTeTHYecKue BoJIoKHA. [loHsTHE O BUCKO3€eH aneTaTHOM BosIoKHE. [lonmadupHbie U noJuamMuaHbIe
BOJIOKHA, HX CTpOE€HHEe, CBOWCTBa. [IpakTHueckoe WCHIOIB30BAaHUE BOJIOKOH. OJIaCTOMEPHI.
[Tpuponssrit u cuHTeTHYECKUN Kaydayk. Pesnna u s06ouut. [Ipumenenne mommmepos. Ob6ooImaromiee
MOBTOpEHHE 10 Kypcy «OpraHudeckas XUMUs»

Hmozoean konmponwvnasa paboma no Kypcy «Opzanuueckas xumusny

Jemoncrpanun. O0pa3isl miactukoB. Kosekuus BonokoH. [TonukoHieHcaus 3TUIICHIIIUKOIIS C
TepedTaaeBoi KMCIOTOM.

JlaGopaTopHblii onbIT: 13. OTHOLIEHHE CUHTETUUECKHUX BOJIOKOH K paCTBOPaM KUCJIOT U LIEI0Yei

Ilpakmuueckas paboma Ne 9. «Pacnio3naBaHue miacTMacc»
Ilpakmuueckas paooma Ne 10. «PacriozHaBaHUE BOJIOKOH»

11 KJIACC
(3 u 6 Heoenro, ececo 102 u)
Tema 1. Hemeramubsr (31 uac).

Knaccugukanuss HeopraHn4eckux BEIIECTB. DJIEMEHThl METAJUIbIM HEMETaUIbl M UX IMOJI0XKEHUE B
Ilepuonnyeckoit cucreme. braropoansle (MHEpTHbIE) raspl. OOMIAs XapaKTEpUCTHKA 3JIEMEHTOB
rnaBHoi noarpymnmsl VIII rpynmel. Oco6eHHOCTH XUMHUYECKUX CcBOMCTB. [IprMeHeHne 61aropoaHbix
ra3oB. Bogopon. Ilomyuenue, Qusnueckue M XMMHUYECKHE CBOMCTBa (peakIMM C MeTallaMH U
HEMeTaJlJIJaMH, BOCCTaHOBJIEHHE OKCUIOB M cojei). ['mapuapl. TornuBHbIE 3meMeHTHl. ['amoreHsl.
OOmiast xapakTepuUCTHKa 3JeMEHTOB riaBHOM moarpynmbsl VII rpynmel. dusnyeckue cBoiicTBa
IIPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH M3MEHEHHMS OKHUCIUTEIbHOM aKTHBHOCTH TaJlOTEHOB B
COOTBETCTBUH C UX NOJOXEHHEM B NepHoAuyeckod Tabnuie. ['anoreHoBoopo/ bl — MOJyYeHHE,
KHMCJIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA. I aJIOr€HOBOIOPOIBI, IaJI0OT€HOBOJOPOIHBIE KUCIOTHI U



ux conu. Ilopsnok BBITECHEHUS TajOr€HOB W3 PAacTBOPOB TaJOI€HHUJOB. XJIOpP — IIOJIyYEHUE B
MPOMBIIIICHHOCTH U JIa00paToOpuu, peakluy ¢ MeTaJUlaMi M HeMeTallaMu. B3anmoaeiicTBue xiopa
C BOJOM M pacTBOpamu wienoyed. KucioponHele coequHeHus Xjaopa. ['MIOXIIOpPUTHI, XJIOpaTel U
Iepxjoparbl Kak THUIMYHBIE OKUCIMTENU. XJIOPOBOJAOPOJ — IIOJIyYEHHE, KHUCIOTHBIE U
BOCCTaHOBUTEJbHBIE CBOMCTBA. CoJHasl KUCIIOTa U €€ coli. KauecTBeHHbIE peakllMM Ha raJloreHu/I -
nonbl. dusnyeckue CBOMCTBAa MpOCTHIX BemiecTB. OcobGeHHocTH XuMuU (propa, Opoma U Hoja.
KauectBennas peakiusi Ha uoj. [I[puMeHeHre TaIOTeHOB U UX BaKHEHUIIUX COCAMHEHUI. DJIEMEHTHI
NOArpyHnbl Kucjaopoaa. OOmas XapakTepUCTUKA 3JIEMEHTOB TIJIlaBHOM mnoarpynnsl VI rpymnmsl.
®duznyeckue CcBoOMcTBa MNPOCTHIX BemiecTB. O30H Kak aulOTponHas MoaupUKalMs KUCIOopoJa.
[Tonyuenue o3oHa. O30H Kak okuciauTenb. [l03UTHBHAS U HEraTUBHAsl POJIb 030HA B OKpYXarolleH
cpene. CpaBHEHHME CBOMCTB O30HAa W Kuciopona Bona u mepokcua BoAopojia Kak BOJOPOJHBIE
COEIMHEHHUS] KHCIOpOoJa — CpaBHEHUE CcBOMCTB. Ilepokcus BoJOposia Kak OKHCIUTENIb H
BoccTaHoBUTENb. llepokcuapl metamnoB.Cepa. Amnorponust cepbl. PU3NYECKHME M XUMHUYECKHE
CBOMCTBa cepbl (B3aUMOJICHCTBHE C METAJUIAMM,KHUCIOPOJIOM, BOJOPOJOM, PAacTBOPAaMH IIEI0YEH,
KHUCIIOTAMHU-OKUCINUTENSIMU). BzaumopeiictBue cepsl ¢ cyabpuTOM HaTpus ¢ oOpa3zoBaHUEM
trocynbdara Hatpus. CepoBoJOpO] — IMOJIydeHUE, KUCIOTHbIE U BOCCTAHOBUTEJIbHBIE CBOWCTBA.
Cynbdunel. CepHUCTBIM Ta3 Kak KHUCIOTHBIM OKCHA. OKHUCIUTENbHBIE M BOCCTAHOBUTEIHHBIE
CBOMCTBa cepHUcCTOro rasa. [lodydyeHue CepHHMCTOro rasa B IPOMBIIUIEHHOCTH W J1abOpaTOpHH.
Cepnucras kucnoTa u ee coiau. CepHbiii anruapua. CepHas kucnota. CBoiicTBa KOHIEHTPHUPOBAHHOMN
MU pa30aBJICHHOW CEpHOW KHUCIOTHI. JIeliCTBHME KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTHI Ha caxap,
MeTaJlJIbl, HEeMeTaIlIbl, CylnbPuabl. TepMuueckas ycTOHYMBOCTh cyibdaToB. KauecTBeHHas peakuus
Ha CEpHYIO KHCIIOTY U €€ COJIM. BhINOIHEeHne ynpaxHEHUH 10 TeMaM «l'ajJoreHs» U «XalbKOTE€HbI»,
Ha COCTaBJICHHE YPAaBHEHHWW pEAKUUN, COOTBETCTBYIOIIMX 3aJaHHBIM IIEMOYKaM IPEBPALLECHUM.
Pemenune pacdeTHbIX 3aad MO XUMHUYECKUM (opMylaM U ypaBHEHHSM. DJIEMEHTbI MOATPYIIIbI
azota. OOmias xapakTepucTUKa INIaBHOW moArpynmnsl V rpymnmnbl. dusnueckue cBONHCTBa MPOCTHIX
BelecTB. A30T M ero coeauHeHus. CTpoeHue MoOJeKkysabl a3oTa. Dusmyeckne M XUMHUYECKUE
cBolicTBa azota. [lomydeHnre a3oTa B MPOMBIIICHHOCTH U JabopaTtopun. Hutpuapl. AMMHUak — €ro
noyiyueHue, (u3MUecKue W XUMHUYeckue cBoiicTBa. OCHOBHBIE CBOMCTBAa BOJHBIX PacTBOPOB
aMMHaka. AMMHMaK Kak BoccraHoBuTenb. Comu ammoHus. IloBenenuwe coneil amMMOHUS IIpU
HarpeBaHuu. KauecTBeHHas peaknusi Ha MOH amMoHUs. [IpuMeHenne ammumaka. OkcuIbl a30Ta, UX
noydeHue u cBorictBa. Okcua azota (I). Okucnenne oxcuaa azota (II) kucmopomom. Jumepuzanus
okcuaa azora (IV). Azotucras xucnorta u ee conu. HUTpUTBI Kak OKUCIUTEIN U BOCCTAHOBHUTEIU.
A3oTHas kuciaora — (uU3MUEecKHe U XMMHYECKHE CBOMCTBA, MOJy4YeHHE. A30THAs KUCIOTa Kak
OKHUCJIUTENh (OTHOLIECHHE a30THOM KHUCIOTHI K MeTajllaM W HeMmeTajlaM). 3aBUCHMOCTb IMPOJIyKTa
BOCCTAHOBJICHUSI a30THOM KHCJIOTHI OT aKTUBHOCTH METala U KOHIEHTPALMK KUCIOThl. Hutpartsl,
uxX GU3NYECKUE U XMMHUYECKHE CBOICTBA (OKUCIUTENbHbBIE CBOMCTBA U TEPMUYECKAs! YCTONYUBOCTS),
npuMenenne. Pocdop u ero coeauHeHus. Ammorponus Gochopa. dusznueckue cBoicTBa docdopa.

Xumuyeckue cpoiictBa Qocdopa (peakuuu ¢ KHUCIOPOAOM, TaJOreHaMU, METaUlaMU, CIOKHBIMU
BEIECTBAMU-OKUCTUTENAMH, Iienouamu). [lonyuenue u npumenenue dpocdopa. @ocun. Dochuabl.
®ochopubiit anruapua. Optodocdopnas u meradochopHas KUCIOTHI U UX coyu. KauecTBeHHas
peakuus Ha oprtodocdarel. Paznoxxkenune oprodochopHoit kucinoTel. [Ipumenenue QochopHoii
KHUCTIOTHI U ee coiell. buosnorudeckas ponb docdartos. Ob1mIas xapakTepucTHKa JIEMEHTOB TJIaBHOM
noarpynnsl [V rpynnsl. Yriepoa. Amnorponus yriepoja. CpaBHEHUE CTPOEHUSI U CBOMCTB rpadura
u anMaza. DymiepeH Kak HOBas MOJIEKYJIsIpHas (opma yriepoaa. YTroJyib: XUMHUYECKHE CBOWCTBA,
noxyueHue u npumeHnenue yrns. KapOuapl. ['maponus kapOuaa kanmpiius U KapOuga amtOMUHUS.
KapOuspl mepexoJHbIX METaIIoB (Kene3a, XpoMma M Jp.) Kak CBEpPXIpOYHbIe MaTepuaibl. OKCUIbI
yriaepoaa. Yrojp W yrapHblil ra3 Kak BOCCTaHOBUTENN. Peakuus yrapHoro rasa c paciuiaBamu
menoueil. Cunre3 ¢opmuaroB. OOpa3oBaHME YrapHOro Tras3a MpPU HEMNOJHOM CrOpPaHUHU YIJIA.
buonorudeckoe neiictBue yrapHoro rasa. [lonydeHne M IMpHUMEHEHHUE yrapHOTO rasa. YTJIEKUCIbII
ra3: HoJydeHHe, XMMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE YIJIEKMCIIOrO ra3a C BOJOM, ILEIOYaMH,
MarHuem, IepoKCHIaMH METaIOB). YToJIbHas KUCIO0Ta U ee coiu. KapOoHaTsl U ruipokapOOHATHI:
UX NOBeJeHUE NpU HarpeBaHuH. Kpemuuil. ®usnueckne 1 XMMHUYECKUE CBOMCTBA KpeMHUs. Peakuun
C yIJIEM, KHUCIOpPOJOM, XJOpOM, MarHMeM, pacTBOpamH IIejoyeil, cepoBojgoporom. CuimaH —
BOJOpOJHOE coenuHeHue KkpemHus. Cwmnuasl. [lonydyeHune u npuMmeHeHne KpeMHHsA. OKCHUI
kpemuus (IV), ero crpoenue, puzndeckue 1 XUMUYECKHE CBOICTBA, 3HAUEHUE B PUPOJIE U ITPUME-



HeHue. KpeMHUEBbIe KUCITOTHI U UX coJii. ['uaponn3 cuinkatoB. CUIMKAaTHBIC MUHEPaJbl — OCHOBA
3eMHOM KOpbl. PelieHue 3a1ad U BBINOJHCHUE YIPAKHEHHM, MO3BOJIAIONIMX CHCTEMATH3UPOBATh U
00001UTh OTY4YCeHHBIE 3HAHUS TI0 TeMe «HemeTambny

Konmponvnas paboma Ne 1 no reme «Hemeramib

JemoncTrpanun. ['openue Bomoposa OKHCIUTENIBHBIE CBOWCTBA PacTBOpa TMIIOXJIOPUTA HATpPUSL.
[TInaBnenue cepel. 'opeHue cepol B kucinopoe. Bzanmoaeicteue xeinesa ¢ cepoit ['opeHue cepoBoio
poaa. Ocaxnaenne cynbdunoB. CBoiicTBa cepHUCTOrO raza JleiicTBUE KOHIIEHTPUPOBAHHON CEpHOM
KHUCIIOTBI Ha MeIp M caxapo3y. PacTBopeHune amMmuaka B Bojie. OCHOBHbIE CBOMCTBA pacTBOpa
ammuaka. Karanurmueckoe okuciieHMe ammuaka. JlelicTBue a30THOM KUCIOTHI Ha Meab OOpasibl
rpaduTa, anmasza. ['openue yrapHoro rasza. TylieHue IMJIaMEHU YIIEKHCIBIM ra3oM. Pa3znoxkeHue
Mpamopa. OOpasipl KpeMHUSI.

JladopaTopublie onbIThi: 1. CBOlicTBa XITOpcoaepkamux oroenuBareneid. 2. CBoicTBa comeit Opoma
u ioxa. 3. MI3yueHue CBOUCTB CEPHOI KUCIIOTHI U €€ cojieid. 4. MI3ydeHne cBOWCTB BOJHOTO pacTBOpa
ammmuaka. 5. CoiicTBa coneii ammonus. 6. KauecTBeHHas peakiusi Ha kapOoHaT-uoH 7. McmbiTanue
pacTBopa cuiIMKaTa HaTpus HHIUKaTopoM. 8. O3HaKOMIJIeHHE ¢ 00pa3IiaMy MPUPOTHBIX CHITUKATOB.

Ilpaxkmuueckas padoma Ne 1. Penienne sKkCiepUMEHTAIbHbBIX 3a/1a4 10 TeMe «[ anorensn»
Ilpakmuueckas padooma Ne 2. PenieHne SKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeME «XaIbKOTE€HBI»
Ilpakmuueckas paooma Ne 3.« lonydyeHne amMHuaka U U3y4€HHE €rO CBOMCTB
Ilpakmuueckas padooma Ne 4. PenlieHne >KCIEPUMEHTAIBHBIX 3a/1a4 10 TeEME « DJIEMEHTHI
MIOITPYIITBI a30Ta»

Tema 2. O0mue cBoiicTBa MeTaJ/LJI0B (2 yaca)

O6mmit 0030p »dyeMeHTOB-MeTaioB. CTpoeHHME H CBOMCTBA TPOCTHIX BEIIECTB-METAJIOB.
DJIEKTPOXUMHUYECKUN P HANPSKEHUM MeETa/uioB. MeTalNIMuecKue KpPUCTAUIMYECKUE PEIIETKH.
[Tonyuenue u npumenenue metamuioB. CruiaBbl. XapakTepuCcTHKa HanboJiee N3BECTHBIX CIIABOB.

Hemoncrpaunu. Komnekuus metamuioB. Komnekuus munepanoB u pya. Komnekuus «Kene3o u ero
CILIABEI»

Tema 2. Metasbl riaBubix noarpynm (11 yaco)

[enounplie MeTasbl. OOIIAs XapaKTEPUCTHKA 3JIEMEHTOB TJIaBHOM moArpymibl [ rpynmel. CBoMCTBa
IIEJIOYHBIX MeTauioB. Pacno3HaBaHMe KaTHMOHOB JIMTUS, HaTpus U Kanus. Hatpuit m xamuit —
MIPEJICTABUTENM IIENOYHBIX METANIOB. XapaKTepHble peakuuu HaTpus ©u Kanus. llomyuenue
LIEJIOYHBIX MeTauioB. OKCHbI U NepOKCUIbl HaTpusl U Kanud. Coau HaTpus, Kajaus, UX 3HaYEHUE B
npupoje. Coenqunenus Hatpus U kanus. Conu HaTpus, Kajaus, UX 3HaUeHUE B ®KU3HU yenoBeka. Cona
U €IKUN HATp — BaXHEWIIHMe coeAuHeHus Harpus. OOmias XapakTepuUCTHKa SJIEMEHTOB TJIaBHON
noarpynnsl [ rpynmnel. bepunnuit, maraui, menouyHo3eMenbHbIe MeTaIbl. AM(OTEPHOCTh OKCHIA U
ruapokcuaa Oepuwmnus. Okpacka IJIaMEHHM COJISIMHU IIEJI0YHO3EMENbHBIX METauIoB. Maruuii, ero
oOmas xapakTepuUCTHKa Ha oOcHoBe mosoxeHus B [lepumomuueckoii cucteme snementoB J[. U.
MenneneeBa u ctpoeHus aromoB. [lonydenue, pusndeckre u XUMUYECKUE CBOICTBA, MPUMEHEHHUE
MarHus u ero coenqnHennii. Com MarHusi, UX 3Ha4€HUE B IPUPOJIE U KU3HU YesioBeka. Kanbumii, ero
oOmas xapakTepuUCTHKa Ha oOcHoBe monoxeHus B [lepumomuueckoii cucteme snementoB J[. U.
MenneneeBa u ctpoeHus aromoB. [lomydenue, pusndeckue U XUMHUYECKHE CBOMCTBA, TPUMEHEHUE
KaJIbLIMS U ero coennHeHnil. ConM Kaiblus, UX 3HAU€HUE B MPUPOJIE U KU3HU YesloBeka. JKecTkocThb
BOJBI M CIIOCOOBI €€ ycTpaHeHHs. AJMOMUHUN. PacrpocTpaHeHHOCTh B MpHpoje, (QU3NYECKUE U
XMUMHYECKHUE CBOICTBa (OTHOIICHHWE K KHCIOPOJIY, rajoreHaM, pacTBOpaM KHUCJIOT U IIeNoueH,
amomotepmusi). IlpousBoactBo amomuHus. [IpumeHeHue amroMuHHS. AMGOTEPHOCTh OKCHIA H
ruapokcuaa amtoMuHus. Conm amomunus. [lonHoe pa3znokeHue BOJAOW COJieH alllOMUHUS CO
C1a0bIMH JIBYXOCHOBHBIMHU KHCJIOTaMU. ATIOMUHATBHI B TBEPAOM BUJE U B pacTBope. KommekcHbie



COCIMHCHUS QIIOMUHHUA. DBBINOIHEHNE yIpaXHEHWM Ha COCTaBICHHE YPAaBHEHUM pPEakLUu,
COOTBETCTBYIOIIMX 3aJaHHBIM LIETIOYKaM IIPEBPALICHU, 110 TeMe «MeTauibl IIIaBHbIX OATPYIIID).
Pemienune pacueTHbIX 3324 IO XUMUYECKUM (OpPMYJiaM U YpaBHEHHIM

JdemoncTpanuun. OkpanrBaHue IJIAMEHHU COJIIMHU IIIEJIOYHBIX METauioB. B3auMojeiicTBrue HaTpus ¢
BoJIoi. B3aumopeiictBue kanbiusi ¢ Boaou. Komeknus «Amtomunuity. IlnaBnenue amoMuHHS.
B3aumMoeiicTBre amtOMUHUS CO HIEI0YBI0. AJTIOMOTEPMUSL.

JladbopaTopuble onbITh: 9. OkpammBaHue IUIAMEHH COCIWHEHHMSIMH WICJIOYHBIX METAJIIOB.
10. O3HakoOMJICHHE C MHHEpPAIAMH W BAKHEHIIMMHU COCIUHCHHSIMH MICIIOYHBIX METaJUIOB.
11. CaoiicTBa coeaMHEHHWH MIENOYHBIX MeTawioB. 12. Okpacka IUIaMEHH COEIWHEHHSIMU
IeI0YHO3eMeNIbHBIX MeTauioB. 13. CBolicTBa Maruus u ero coeauHenuii. 14. CpoiicTBa coeqMHEHUM
kanpuusa. 15. XKecrkocts Bogsl. 16. Ceoiicta amomunug. 17. CBoiicTBa COEIMHEHNH aTIOMUHUS

Ilpakmuueckaa padboma Ne 5. PenieHue 3KCEpUMEHTAIbHBIX 33/1a4 MO TeMe «MeTauibl TJIaBHBIX
TIOITPYIII

Tema 4. MeTtauibl mo004HbIX oArpynn (17 yacos)

O6bmas xapakrepuctuka nepexoaHbix MetamioB [—VIII rpymnmn. OcoGeHHOCTH CTpOEHHUsT aTOMOB
MepexoHbIX MeTaioB. OO0mue ¢usnueckue U XUMHUYECKHe cBoicTBa. [IpuMmeHeHHe MeTasuioB.
Xpom. Ousndeckue CBOMCTBA XpoMa. XMMUYECKHE CBOMCTBA XpoMa (OTHOIIIEHUE K BOJTHOMY Tapy,
KHCIIOPOJly, XJIOPY, pacTBO pam kuciot). [lonyuenne u nmpumenenne xpoma. CoequHEHHUS XpoMa.
N3menenne OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX M KHUCIOTHO-OCHOBHBIX CBOWCTB OKCHIOB U
TUAPOKCHIOB XpOMa C POCTOM CTENEHU OKHUCIEeHHUs. AMpOTepHble CBOWCTBAa OKCUAA U THAPOKCUIA
xpoma (III). Oxwmcnenue coseir xpoma (III) B xpomarbl. B3awmHBIE mEepexoapl XpOMaToOB H
IUXPOMATOB. XpoMaThl U JUXPOMa Thl KaK OKUCIUTETU. Mapranen — ¢Gu3NYECKue U XUMUYECKUE
CBOMCTBa (OTHOLIEHHE K KHUCIOPOAY, XJOpYy, pacTBopaMm KuciOT). [lonydueHue u mnpumeHeHHe
mapranna. Oxcua mapranna (IV) kak oxucnoutenp u karamusartop. [lepmMaHraHaT Kaimsi Kak
okuciutenb. JKenezo. HaxoxxneHwe B mnpupoje. 3HAUCHHE >Kelie3a IS OpraHu3Ma YelloBeKa.
Oduznyeckue CBOICTBa Xkese3a. XMUMHUECKHE CBOWCTBA »Kene3a (B3aMMOJEWCTBHUE C KUCIOPOJIOM,
XJIOPOM, CEpOM, yriieM, BOJOH, KUCIOTaMH, pacTBopamu coJieil). CruiaBbl Keje3a C yIriepoJoM.
[Tonyuenue u npumMeHeHue xene3a. Koppo3us xeneza M CrocoObl 3alllUThI JKENE3HbIX H3IENUN OT
koppo3un. CoenuHenuss  xene3a. CpaBHEHME  KUCIOTHO-OCHOBHBIX U OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX CBOUCTB ruapokcuaa xeinesa (1) u ruapokcuna xenesa (I111). Conm xenesa (1)

n xene3a (III). Meroapl mepeBona coneit xene3a (II) B comm xenesa (III) m obparHo. IlomHOE
pasznoxxenue Boaoil coneit xxenesa (III) co cnabbiMu ABYXOCHOBHBIMU KHCIOTaMH. OKHCIUTENbHbIE
cBoiicTBa coeaunenuit xenesa (III) B peakuusix ¢ BoccTaHOBUTENAMHU (HOJUAOM, CEPOBOJOPOIOM H
Menpto). [luanuaHeie KOMITICKCHI JkKeie3a. KadectBeHHble peakumuu Ha woHbI sxeneza (1) u (III).
Mens. Haxoxnaenue B npupone. buosnornueckass posp. @u3nueckrue U1 XMMHUYECKUE CBOMCTBA MeIU
(B3auMoOZEWCTBUE C KHUCIOPOJOM, XJIOPOM, CEpOil, KHCIOTAMU-OKUCIUTENSIMHU, XJIOPHIOM >Keie3a
(IIT)). Honyuenue u npumenenue meau. Okceun u ruapokcua meau (II). Conu meau (II). Meansrit
kynopoc. Ammuakatel menu (I) u memu (II). [Homyuenue oxcuma meau (I) BoccTaHOBIEHHEM
ruapokcuaa menu (II) rmrokozoit. [onydenue xmopuaa u noauna meau (I). Cepedpo. dusnueckue u
XMMHYECKHE CBOMCTBA (B3aUMOIEHCTBHE C CEPOBOJAOPOIOM B MPUCYTCTBUU KUCIOPOJA, KUCIOTAMU-
okucnurensmu). OcaxaeHne okcuaa cepedpa npu ASWCTBUU IIETOYU Ha COJIM cepebpa. AMMUAKATHI
cepebpa kak okucnutenu. KauectBeHHas peakius Ha HOHBI cepeOpa. [Ipumenenue cepedpa. 30510TO.
Ouznyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEWCTBHE C XJIOPOM, «IIAPCKON BOAKOI»).
3onoroxmopoBoopoaHas kucinota. [uapoxcua 3omota (II). Kommiekcst 3o0mota. CrocoOs
BBIJICJICHUS] 30JI0Ta U3 30J0TOHOCHOM mopoabl. [lpumenenue 3omota. [lunk. duszmyeckue u
XMMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE C TallOTEHAMH, KHCIOPOJOM, CEpOM, BOJOW, pacTBOpaMu
KUCTOT U 1ienoueid). [lodydeHne u mpuMeHeHHE IUHKAa. AMGMOTEpPHOCTh OKCHIA W THUAPOKCHUAA
MHKA. BaxkHeiilmme coimu UWHKA. BeimonHeHune ympaxHeHUH Mo Teme «MeTalabl MOOOYHBIX
MOATPYII», Ha COCTABJICHHE YPaBHEHUM pEAKIMI, COOTBETCTBYIOIIMX 3aJaHHBIM IE€NOYKaM



npeBpaieHuil. Perienne pacdeTHBIX 3a/ad M0 XUMHUYECKUM (GopMmyliaM U ypaBHEHUsM. Pemenue
3aJa4 M BBIMOJIHEHUE YINPAXHEHUH, MO3BOJIIONIMX CHCTEMATU3MPOBATh M OOOOMIUTH MOJyYSHHbIE
3HaHUA 110 Teme «MeTauib

Konmponsnas paboma Ne 2 no reme «MeTasubi»

JemoHcTpanun. B3anMoaelicTBre XpoMa ¢ COJITHOM KHCIOTOM 6e3 noctyma Bo3ayxa. OcaxaeHue
ruapokcuaa xpoma (II1) u oxucienue ero nepokcuaoM Bojgoposa. Pazinoxkenue nuxpomara aMMOHHSL.
Pasnoxenne nepokcuaa BOAOpoaa o AercTBUeM nuokcnaa mapradna. Komneknus «OKeneszo u ero
cruaBely. Ocaxenue ruapokcuaa xxenesa (1) u okucnenue ero Ha Boznyxe. Beiaenenue cepedpa u3
€ro COJIEH IeHCTBUEM MENIH.

JlaGopatopusbie onbiThl: 18. CpoiictBa coemunenuii xpoma. 19. CBoiicTBa MapraHma u €ro
coenmuuenuii. 20. M3yuenue muHepanoB skene3a. 21. CpoiictBa kene3a. 22. CBoiicTBa Meau, ee
CIUIaBOB U coennHennil. 23. CBoiicTBa LIMHKA M €0 COEIMHEHMIT

Ilpakmuueckasa paboma Ne 6. «Ilonydaenune menHoro kymnopoca. [lomyueHue xene3Horo Kynopocay
Ilpakmuueckaa paboma Ne 7. Pemenue 3KCIepUMEHTANIBHBIX 3a7a4 10 TeMe «MeTtauibl ToOO0YHBIX

MOATPYIID
Ilpakmuueckasa paboma Ne 8. «Ilonyuenue conn Mopa»

Tema 5. Ctpoenue Bemecrna (8 yacon)

Crpoenune aroma. Hykmuasl. M3oTonbl. Tumel pagmoakTHBHOrO pacmnaaa. TepMOsIepHBIM CHUHTES.
Anepubie peakiuu. [lpuMmeHeHWe pagUOHYKIUIOB B MeAWIMHE. MeETOJ MEUYeHBIX aTOMOB.
KBanToBbie uncima. AtomHas opOutais. Pactpenenenre 3JeKTPOHOB MO SHEPTETUUECKUM YPOBHSM B
COOTBETCTBUU C IPHUHLWIIOM HAWMEHBIIEW JHEPruu, NpaBwiIoM XyHAa W npuHounoM Ilaymw.
OCOOCHHOCTH  CTPOCHHS ~ JHEPIeTUYECKMX YpPOBHEH aToMOB  O-3IeMEHTOB.  DJIEKTPOHHAs
KoH(puUrypauus atroma. DJIEKTPOHHbIE KOHQUTYypalluu MOJOKHUTEIbHBIX U OTPULATENBHBIX HOHOB.
BanenTHbie 3JIEKTpOHBI. DJIEKTPOHHAS MPHUPOJA XUMHYECKOW CBS3U. BUAbI XMMHUUYECKOW CBA3U.
KoBanenTHast cBsI3b M €€ XapaKTEpUCTUKU (PHEpPrusl CBS3W, [UIMHA CBSI3M, BaJICHTHBIA Yrod,
KpaTHOCTb CBSI3H, MOJIAPHOCTh, MOJSpU3yeMocTh). KoBaneHTHas HemojspHas W TOJSpHAsl CBS3b.
OOMEHHBI U JTOHOPHO-aKIENTOPHBIM MeXaHW3Mbl O0pa30BaHUS KOBAJIEHTHOW MOJSPHOMN CBSI3H.
['eomerpusi Mosiekynbl. Xumudeckas cBsi3b. HMoHHas cBsi3b. CTpoeHuUe TBEpHAbIX TeN. THIb
KPUCTAIIMYECKUX PEIIETOK MOHHBIX coeauHeHui. [lonstie o0 anemeHTapHON sueiike. XuUMU4yecKas
cBs3b. Metainueckas cBs3b. CTpoenue tBepAbix Tei. Kpucrannmueckue n amopgusie Tena. Turbl
KPUCTAJUIMYECKUX PELIETOK METAIOB. MexXMOoNeKyIsipHble B3auMoaecTBus. BogopoaHas cBs3p u
€e BIUSHHUE Ha CBOWCTBA BelIeCTBA. PelieHue 3aqad U BBINOJHEHUE YINPAXKHEHUH, MO3BOJISIOIIUX
CHUCTEMAaTHU3UPOBATh U 0000IIUTH NOTydeHHBIEC 3HaHUS 10 TeMe «CTpOoeHUE BEIeCTBa

I[EMOHCTpaHI/[I/I. Moaenu MOJICKYIIL. KpI/ICTaHHI/I‘IGCKI/IC PCUICTKH.

Tema 6. Teopernueckoe onucaHue XMuMU4YecKux peakuui (17 yacos)

TennoBoit >¢p¢dexT Xxumuueckoil peakiuu. DHAOTEPMUUECKHE M SK30TEPMUYECKUE PEaKIUH.
Tepmoxumuueckue ypaBHeHus. [lonstue 06 sHTanbnuu. Temnora oOpa3oBaHus BellEeCTBA. DHEPIus
cBsi3u. 3akoH l'ecca W creacTBUs M3 Hero. OHeprus cBsi3u. OHeprus [ubbca um kpurepun
CaMOIIPOU3BOJILHOCTH XMMMYECKOW peakuuu. PemieHune pacueTHBIX 3ajjad MO XHMUYECKUM
dopMynaM U ypaBHEHHSM IO TeMe «XHMHUYecKas TepMoanHamMuKka». CKOpOCTh XHMHUYECKHUX
peakumii, ee 3aBUCUMOCTb OT Ppa3JIM4YHBIX (DAKTOPOB: MPHUPOJBI PpPEarupyrollux BeIIECTB,
KOHIICHTpAllMd pearkpyrommx BeLIeCTB, TEeMIEpaTypbl, HAJIWYMA KaTadu3aTopa, IUJIOIIAIH
MOBEPXHOCTH PEarupyIoLINX BellecTB. Peakiiny roMoreHHbIe 1 reTeporeHHble. 3aKoH JIeHCTBYIOINX
macc. IlpaBuno Baut-TI'odda. IloHsTHE 00 SHEprum akTUBALUM U 00 >HEPreTHYEcCKOM Mpoduie
peakuuu. Karamuzatopsl U Katanus. AKTUBHOCTb M CEJIEKTUBHOCTh Karanu3aTtopa. ['OMOTeHHBIH U
reTeporeHHbld Karainus3. Pojb KaTanu3aTopoB B TNPHUPOJAE U IMPOMBIIIICHHOM IPOU3BOJCTBE.
depMeHThI Kak Ouosornyeckue KaTamuzaTopbl. OOpaTHMble peakiuu. XHUMHUYECKOe paBHOBECHE.



Koncranta paBHoBecus. Ilpunmun Jle Illatenbe. PaBHOBECHbIE COCTOSIHMS: yCTONYMBOE,
HeycTolunBoe, Oe3pazinuuHoe. CMeElleHne XMMUYECKOIO PaBHOBECUS IOJ JACHCTBUEM pa3iIMUYHBIX
(akTOpOB: KOHILIEHTPAIMH PEareéHTOB WJIHM TMPOJIYKTOB PEaKIMH, J1aBICHUS, TeMmImeparypsl. Poib
CMEILIEHNs PaBHOBECHUS B TEXHOJIOTMUECKUX Ipoleccax. MlonHoe nmpounssenenue Bopl. BoropoaHslii
nokazatenb (pH) pactBopa. Pacuer pH pacTBOpoB cWiIbHBIX KHCIOT U Iiejoued PaBHOBecue B
pactBopax. KoHcTaHThl aucconmanuu cladbIX 3JEKTPOJUTOB. [ambBaHMYECKHH 5SJIeMEHT (Ha
npumepe avieMeHTa JlaHuansg). XUMHYECKME HWCTOYHUMKHM TOKA: TaJbBAaHUYECKHE DBJIEMEHTBI,
AKKyMYJISITOPbl M TOIUIMBHBIE 3JIEMEHTHl. JJIEKTPOXUMUYECKUH psJi HAOpsDKEHUN (aKTUBHOCTH)
METaJJIOB. DJIEKTPOJIU3 BOJHBIX PACTBOPOB 3JEKTPOJIUTOB. 3aKOHBI 3JIEKTpoin3a. Pemenue 3agau u
BBIIIOJIHEHUE YIPAKHEHUH, O3BOJISAIOIUX CUCTEMAaTU3UPOBAaTh U 000OIIUTh MOTY4YEHHbIE 3HAHUS 110
TeMe «TeopeTnyeckue OCHOBBI XUMUI.

Konumponvnas paboma Ne 3 no reme «TeopeTnyeckne OCHOBBI XUMHUI)

JemMoHcTpanun. DK30TEPMUYECKUE U SHIOTEPMUUECKUE XUMUYECKUE peakuu. TerIoBbIe SBICHUS
P PAaCTBOPEHUU CEPHOM KHUCIOTHI M aMMHAuHOM CEeMUTpbl. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT
MPUPOJBI BELIECTB Ha MpUMEpe B3aHUMOJIEHCTBUS PACTBOPOB PA3JIUYHBIX KHUCIOT OJUHAKOBOM
KOHLIEHTPALIMU C OJIMHAKOBBIMM KyCOUYKaMH (TpaHyslaMH) LIMHKA U OJMHAKOBBIX KYCOUYKOB pa3HbIX
METaJJIOB (MarHusi, LWHKA, jKeJe3a) C PacTBOPOM COJISHOM KHUCIOTHI. B3ammojeicTBie pacTBOpOB
CEPHOM KHCJIOTHI C PACTBOpPaMU THOCYNIb(haTa HATpUs Pa3IMUHON KOHIIEHTpaluu. B3anmmonericTBue
pacTBOpOB CEpHOM KHCJIOTBI C pacTBOpaMH THOCYNIb(ara HaTpUs pa3IMYHOM TeMIepaTyphl.
Pa3znoxxeHne mnepokcuaa BOJOpPOAAa C MOMOIIbIO HEOPraHMYECKHUX KaTalu3aTOPOB U TMPUPOIHBIX
00BEKTOB, COZIEPIKAIIIUX KaTanasy.

JladopaTopHblii onbIT 24. KaTanuTHYECKOE pa3ioKeHNe IEPOKCHIA BOIOPOIA.

Ilpakmuueckasn paooma Ne 9.«CKOPOCTbh XUMHUYECKUX PEAKIIHIN
Ilpakmuueckan paooma Ne 10.«XuMHuueckoe paBHOBECUE»

Tema 7. XumMuueckasi TexHoJiorusi (6 4acoB)

OcHOBHbIE TMPHUHIMIBI XUMHYECKONW TexHojoruu. OOmue MpeacTaBIeHUs] O MPOMBIIIJICHHBIX
crocobax TMOJy4YeHHUs XUMHUYECKHX BemiecTB [Ipou3BOACTBO CEpHOM KHUCIOTHI KOHTAaKTHBIM
crioco6oM. XumusM mpouecca. Ceipse 171 IPOU3BOICTBA CEPHOM KUCIOTHI. TexHoloruyeckas cxema
mporecca, npoueccel u anmapaThl. [IpomsBoactBo ammmaka. XumusMm mnporecca. OmnpezeneHue
ONTUMAJIBHBIX YCIOBUN MpOBENCHUS peakuuu. [IpuHIMI UIHUPKYISAUMH M €ro peaau3auus B
TexHoJornyeckou cxeme. Merautyprus. Uepnas metautyprus. [IpousBoactso dyryna. JlomMmeHHbIN
mpouecc (Chlppe, YCTPONCTBO JOMEHHOW M€Y, XUMU3M mpouecca). llpou3BoacTBo cramu B
KHCIJIOPOJIHOM KOHBEpTepe U B 3iekrponedax. [IpomeinuienHas opranndeckass xumusa. OCHOBHOU U
TOHKUH oOpraHuueckuid cuHTe3. Haubosiee KpyMHOTOHHA)XHBIE TMPOU3BOJCTBA OPraHUYECKHUX
coenunenuil. I[lpousBoactBo wmetaHona. [lomyuenue ykcycHoil kucnotel. [lomyuenue anerara
uemnono3el. ChIpbe Al OpraHudeckoil MpoMbIIUIeHHOCTH. [IpoOnema OTX0I0B M TMOOOYHBIX
MPOJIYKTOB. XHUMHYECKOE 3arpsi3HEHUE OKPYXKAIoLIeH cpelpl U €ro MOCIEICTBUSA. JKOJOTHS U
mpo0eMa 0XpaHbl OKPYKAIOIIEH Cpefibl. «3eeHas» XuMus

Jemoncrpanun. Ceipbe 1715 NPOU3BOJCTBA CEPHOM KHUCIOTHI. Monens kumsmero cnosd. JKenesHas
pyaa. O6pa31ibl CIUIaBOB XKeJe3a.

Tema 8. XuMus B noBceHeBHOM ku3HM (4 yaca)

Xumus nuuy. JXKupsel, 6€1Ku, yriieBoabl, BATAMHUHBI, (pepMeHThl. PaninonansHoe nuranue. [umessie
no6asku. [lumeBble 100aBKH, WX Ki1accUpUKaAMs. 3alpelieHHble W pa3pelieHHbIC IHUIIEBbIe
no6aBku. OCHOBBI NMHUIIEBON XUMHUH. XuMHs B MenuiuHe. [lonsatue o gapmaneBTHueckoil XUMHUU U
¢dapmakosiorun. Pazpaborka nekapcTB. JlekapcTBEHHBIE  CpeJCTBa, MX  KJIACCH(UKALUA.
IIpoTBOMUKpOOHBIE cpencTBa (CyabhaHUIAMUAHBIE IMpernapathl U aHTHOMOTUKH). AHAIBIETHKH
(acmiupuH, aHAJIBTMH, ApalleTaMoJl, HAPKOTUYECKHE aHaJIbIeTHKH). Bsokyiue cpenctsa. IIpobiaemsl,



CBSI3aHHBIE C TPUMEHEHUEM JIEKapCTBEHHBIX IIpernaparoB. BpenHbie NPHUBBIYKKM U (PAKTOPHI,
paspymaimue 310poBbe (M30BITOYHOE NOTpeOJieHHe >KMPHOM MUK, KypeHHe, YIOoTpeOiieHue
ankoroust, Hapkomanusi) Kocmernuyeckne u mapgromepusie cpenctsa beiroBas xumus. Ilonstue o
MOBEPXHOCTHO-aKTUBHBIX BellecTBax. Moromue u yuctsmue cpencrsa. OrOenuBaiomume cpencTna.
[IpaBuna Oe3zomacHO#l pabOTHI C €IKUMH, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH
OBITOBOM XMMHUH.

Jemoncrpanuun. [Inmessie kpacutenu. OTOeIMBaHUE TKAHEH.

JlaGopaTopHblii onbIT 25. 3HAKOMCTBO C MOIOIIUMH CPEACTBAMHU

Tema 9. Xumus Ha ciryxoe odmecrBa (3 yaca)

Xumusa B crpoutenbcrBe. l'mnc. WM3pects. lLlement, Oeton. Kineu. Ilogbop ontumanbHbIX
CTPOMUTENBHBIX MATEpHUAJIOB B IIPAKTUYECKOM JAEATEIBHOCTH 4YeloBeKa. MUHepalbHblE W
oprannueckue ynoopenus. Cpeacrtsa 3amuThl pacteHui. [lecTuuapl: MHCEKTUIUABI, TepOUIUAbI U
¢byurunuasl.  Penemnentsl. Ctekno, ero Buipl. CunmMkaTHas NpOMBIIUIEHHOCTh. Kepamuka.
TpaauioHHbIE U COBpEMEHHbBIE KepaMuueckue MaTtepuaisl. CBepXnpoBoasias kepamuka. [lonstue
0 KEpMETax U Marepuaiax ¢ BBICOKON TBEPAOCTHIO.

Jdemoncrpanuu. Komrekius cpenctB 3amuTsl pacteHnid. Kepammueckue marepuansl. L[BeTHbIe
CTEKJIA.

JlabopaTopHblie onbIThI: 26. Kiten 27. 3HakoMCTBO ¢ MUHEPAJIbHBIMU YIOOPEHUSMU U U3YYEHHUE UX
CBOMCTB.

Tema 10. Xumusi B coBpeMeHHOH Hayke (3 yaca)

Metoonorus HaydyHOTO uccienoBanus. Hayunele MeTosipl mo3HaHus B XUMUU. CyOBEKT U OOBEKT
HaygHoro no3HaHus. [locranoBka mpoo6siembl. Coop mHbopMaIuu 1 HakoruieHue (akTos. ['unoresa
U ee DJKCIepUMEHTallbHasi IMpoBepka. TeopeTruueckoe OOBSICHEHHE TOJYYEHHBIX pe3yIbTaToB.
Wnpaykuus u neaykuus. ODKCIIEpUMEHTalbHas MPOBEpKa MOJYYEHHBIX TEOPETHYECKUX BBIBOJOB C
LEeNbI0 PacHpoCTpaHEeHUs MX Ha Oojiee MIMPOKUNH KPYr OOBEKTOB. XHMHUYECKUN aHallu3, CHUHTE3,
MOJENUPOBAHUE XUMHUYECKUX TMPOIECCOB M SBJICHUA KaKk METOAbl HAyYHOTO TO3HAHUS.
Hanoctpykrypsl. CoBpeMeHHbIe (PU3MKO-XUMUYECKHE METO/Ibl YCTAHOBIICHUSI COCTaBa U CTPYKTYpPHI
BelecTB. Mcrounuku xumuueckoi uHpopmamuu. [lorck xumudeckoir nHGOpPMAIMK 110 Ha3BAHUSM,
uaeHTugukaTopam, CTPYKTypHbIM ¢Gopmynam. Pabora c¢ 0a3amu naHHbIX. Pemenue 3amau u
BBITIOJIHEHHUE YIIPAXKHEHUM, TTO3BOJISIONIMX CHUCTEMATH3UPOBATh U 000OUIUTh MOMyYeHHbIC 3HAHUS 3a
Kypc 11 knacca.

Hmozosasa konmponvhaa padoma 3a Kypc xumuu 11 knacca

Jemouncrpanuun. [Ipumeps! paboThic XUMUYECKUMU 0a3aMU JaHHBIX

TEMATHYECKOE IINTAHUPOBAHHUE

10 xknace
Paznen Koxa-Bo Tembl Kon-Bo
4acoB 4acoB

[loBTOpenue u yriryoienue 17 ATOMBI, MOJIEKYJIBI, BELIECTBA 1

3HaHUI Crtpoenue atoma 1
Ilepunonuueckuii 3akoH u [ICXD /1. 1. Menne- 1
jeeBa
XuMHuecKas CBs3b 1
ArperaTHble COCTOSTHHS 1




Pacuersl mo ypaBHEHHUSIM XHMHUYECKUX PEAKIIUN 1
["a30BbIe 3aKOHBI 1
Krnaccudukanysi XUMHYECKHX peakiui 1
OKHUCITUTENbHO-BOCCTAHOBUTENBHBIEC PEAKIIUH 1
Baxxaelime kiaccbl HEOPraHMYECKHX BELIECTB 1
Peakuuu nonnoro oomena. Jl.o. 1 «Peakuuun 1
MOHHOTO 0OMeHa»
PactBOpBI 1
Komnonansie pactBopsi. Jl.o. 2 «CBoiicTBa 1
KOJUIOMJTHBIX PACTBOPOBY
I'unponus coneit. JI.o. 3 «"uaponus comneri» 1
Kommuiekcueie coenunenus. JI.o. 4 «I[lonyyenue 1
M CBOMCTBA KOMIIJIEKCHBIX COCTMHEHUI)Y
O6o0maroree moBTOpeHue 1Mo TemMe «OCHOBBI 1
XUMUI)
KonTponbehas padora Ne 1 o reme «OCHOBBI 1
XUMUM»

OcHOBHbI€ MTOHATHA 13 IIpeamer u 3HaYEHHE OPraHUYECKOW XUMHUU 1

OpraHU4YeCKON XUMUHU Permienue 3a1a4 Ha ycTaHOBJICHUE (hOPMYIT 1
YII€BOIOPOJIOB
[TpuurHB MHOrOOOpa3usi OPraHMYECKUX COC/IU- 1
HEHUU
DJEeKTpOHHOE CTPOCHUE U XUMUYECKHE CBS3U 1
aToMa yriepoaa
CtpyKTypHas Teopus OpraHMYECKHX COeTH- 1
HEHUU
CTpyKTypHasi H30MEpHUs 1
IIpocTpaHcTBEHHAS U30MEPHS 1
DnekTpoHHbIE 3P (EKThI B MOJIEKYIaX OpraHu- 1
YECKUX COCIMHEHUN
OCHOBHBIC KJTaCCHl OPTAaHIMYCCKUX COCTUHCHUH. 1
T"omonoruueckue psjibl
HomMeHknaTypa opraHuyecKux COeqMHEHUN 1
Oco0eHHOCTH ¥ KIacCU(pUKAIIHSI OPTaHUICCKIX 1
peakiuin
OKHCIUTENPHO- BOCCTAHOBUTENBHBIE PEAKITIHI 1
B OPraHUYECKON XUMUHU
O06o0maroree MoBTOpeHuE 1Mo TeMe «OCHOBHEIE 1
TIOHATHS OPTAaHUYIECKON XUMHUN

YrI1eBo10po/IbI 26 Ankansl. CTpoeHre, HOMEHKIATYypa, H30MEpHs, 1
(hr3muecKrecBoncTBa
[Tomydenune u nprMeHeHNE alTKaHOB 1
XHUMHUYECKHE CBOMCTBA AJIKAHOB 1
IlukmoankaHbl 1
Anxkenbl. CTpoeHUEe, HOMEHKIIATypa, U30MEpPHUS, 1
Du3nyecKue CBOMCTBA
[Ipaktuyeckas padora Ne 1. «M3roroBnenue 1
MOJIeNIell MOJIEKYNT OPTaHWYECKUX BEIIECTB)
[TomrydeHune u nprMeHEHNE aJTKEHOB 1
XvMUYecKre CBOWCTBA aJIKEHOB: THPUPOBAHNE, 1
raJoreHupoBaHUE, THAPOraIOTEHUPOBAHHE,
TUAPATAINS AJTKEHOB.
XuMHUYECKHE CBOMCTBA IIKEHOB: OKHCIICHUE. 1
KauecTBeHHble peakliui Ha IBOWHYIO CBSI3b.
[Ipaxtudeckas padora Ne 2. «[lonyuenne 1
9THJICHA ¥ H3YYEHHE €0 CBOMCTBY
Ankannensl. CTpoeHHE, HOMEHKIIATYpa, 1
n3oMepusi, GU3nUecKue CBOMCTBA
[Tomumepuzanus. Kayayk. Pesuna 1




Anxunbl. CTpoeHre, HOMEHKIIATypa, U30MEpus,
dusnyeckue cBoOiCcTBa

HonyquI/Ie 1 NpUMCHCHUEC aJIKWHOB

XUMHAYECKHE CBOMCTBA AJIKUHOB

Pemienue 3a1a4 v BBIMONIHEHUE YTIPAXKHEHUN
M0 TeMaM «AJKaHBIY, «AIKEHBIY, « ATKHUHEBID)

Apensl. CTpoeHre, HOMEHKIIaTypa, H30MEpHs,
(huznyeckue cBOKWCTBa

ITosyueHue U MPUMEHEHNE APEHOB

Xumuueckue cBoMcTBa OEH30i1a U €ro
TOMOJIOTOB

[TpupoaHbie UCTOYHUKH YTIIEBOJAOPOJIOB.

IlepBuuHas nepepaboTKa yrieBoAOPOJHOrO
CBIPBSI

I'myOoxkas nepepaborka HehTH. KpekuHr,
pubOpMUHT

I'enernmueckas CBSA3b MCXKAY pas3INYHbIMU
KJ1aCCaMM yTIJICBOJA0POJ0B

["ajioreHoNnpON3BOJHBIE YIIIEBOIOPOIOB

O06o0marortiee MOBTOPEHUE 110 TEME « Y TIIEBO/IO-
POMBI»

KonTponpsnas padora Ne 2 o teme «YTiaeBozo-
POJIBI»

Kucnopoaconepxaiiue
OpPTaHUYECKUE COCAMHEHUS

18

CrupTel

XUMHYECKUE CBOMCTBA CHUPTOB: KUCIOTHBIE
CBOMCTBA

XUMHUYECKUE CBOMCTBA CIUPTOB: PEAKIIUH 11O
TUAPOKCUIBLHOM Tpytie u Y B-pagukany. Jl.o. 5
«CBOHCTBa ATHIIOBOTO CIIUPTA»

IIpakrrueckas padora Ne 3. «l[lomyuenme
OpomdTaHaY

MHuoroatoMHubie criupThl. JI.0. 6 «CBolicTBa
TJIALIEPUHAY»

®enonwl. Jl.o. 7 «CpoticTBa heHOMAY»

Pemenue 3a1a4 v BBINOJIHEHUE YIIPAYXKHEHUH 110
teMe «CrupThl U HEHOITBI»

KapOonuipHbIE cCOeTMHEHNS: HOMEHKIIATYpa,
M30MEpHsl, peaKIIny MPUCOCAMHEHUS

XHUMHUYECKHAE CBOMCTBA U METOIBI MTONYYEHUS
KapOOHWIIBHEIX coennHenni. JI.0. 8 «CpolicTBa
(hopmanmHay

IIpakTudeckas padora Ne 4. «[lomyaenue
AIICTOHAY

Kap6onossie kucnotsl. JI.o. 9 «CBoiicTBa
YKCYCHOW KHCJIOTBL.»

IIpaktudeckas padora Ne 5. «Ilomyaenue
YKCYCHOM KHMCJIOTBI M H3yYCHHUE €€ CBOMCTBY»

OyHKIIMOHATBHBIE TPON3BOJHBIE KAPOOHOBBIX
Kucnor. Jl.o. 10 «Conu kapOOHOBBIX KHACIOT

[Ipaxtudeckas padora Ne 6. «CunTe3 sTHIaLE-
TaTa»

MHoroo6pa3zue KapOOHOBBIX KHUCIIOT

Pemenne 3aJ1a4 U BBIITOJJTHCHHEC ynpa)KHeHI/Iﬁ
10 TeMe((KapﬁOHOBBIe KHUCJIOTBI»

O6o6maromnwmii ypok mo reme «Kucioposco-
JIepyKaIe OPraHMYECKUEe COSTHHECHUS

Konrtponbsnas padora Ne 3 no Teme «Kucnopoa-
Copneprxallyie OpraHM4ecKUue COETNHEHUS»

A30T- U cepocojieprKalue

AMUHEBI




COCIIMHEHUS ApOoMaTHYeCKUE aMUHBI 1
I'ereporukanyeckue COeAMHEHUS 1
IllecTHuICHHBIC TETEPOLUKIIBI 1
0O06o01maroIiee MOBTOPEHUE TI0 TeME «A30T- U 1
cepocojiepyKallie OpraHNuecKHe BEIEeCTBay
Buonornueckn akTUBHBIC 16 OO0mas XapaKTEepUCTHKA YTIICBOJIOB 1
BEILIECTBA CtpoeHue MOHOCaXapHuIoB. 1
XUMHYECKHE CBOMCTBA MOHOCaxapuioB. Jl.o. 1
11 «CBoiicTBa TITIOKO3BI»
Hucaxapusl 1
ITonmcaxapupl 1
[Mpaktuueckas padora Ne 7. «['maponus kpax- 1
MaJja»
Pemenue 3a1a4 v BBINTOJIHEHHE YIIPAKHEHU I 1
10 TEME «YTJIEBOILI»
XKupsr u Macia 1
AMHUHOKHCITOTHI 1
IlenTuapl 1
benku. J1.0.12 «I|BeTHbIE peakiuu OCIKOB 1
CtpyKTypa HyKJIEHHOBBIX KHCIOT 1
Buonoruyeckast poiab HyKJIEHHOBBIX KUCIIOT 1
IIpaktraeckas pabora Ne 8. «MmenTuduKams 1
OPraHMYECKHUX BEIIECTB
O06o0marortiee MOBTOPEHUE 110 TeMaM «A30TCO- 1
JiepKarye ¥ OMOIOTrHYecKr aKTHBHBIE OPTaHU-
YECKHE BEIECTBA»
Kontponwsaas pabora Ne 4 o Teme «Azorcoaep- 1
JKarye ¥ OMOJOrMYeCKH aKTUBHBIE OPTaHu -
YECKHE BEIECTBA»
BricokomornekyspHbIe 7 ITommamepbl. OCHOBHBIC TIOHSITHS BEICOKOMOJTE- 1
COCIMHEHUS KYJISIPHBIX COETMHEHHH.
[TormMepHbIe MaTepHABI: TIIACTMACCHI 1
ITonmmmepHbIe MaTepuaisl: BonokHa. JI.o. 13 1
«OTHOIIEHNE CHHTETHYECKIX BOJIOKOH K
pacTBOpaM KHCIIOT U MIeNoueii»
IIpaktrdaeckas padora Ne 9. «Pacno3HaBanme 1
TJTACTMACC)
IIpaktrdaeckas pabora Ne 10. «Pacmo3HaBanme 1
BOJIOKOH»
O6o0bmaroree MOBTOPEHUE IO KypCy 1
«OpraHnyeckasi XUMUs
Hroroast KOHTponkHasE paboTa 1o Kypcy 1
«OpraHnyeckasi XUMUS
11 kaace
Pazpnen Koa-Bo Tembl Koa-Bo
4acoB 4acoB
Hemeraiuist 31 Kiraccudukarus npocteix Bemiects. Bogopos 1
l"anorenst 1
Xnop 1
Kucnopoansie coenuaenus ximopa. JI. o. 1 1
«CBOICTBa XJIOPCOJIEPKAIINX OTOCITHBATEICH)
XnopoBoaopoJ. ConsiHasi KHCIOTa 1
®dTop, Opom, nos 1 ux coenuHeHus. Jl.o. 2 1

«CBolicTBa coneit Opoma u Homa




[Ipaktudeckas padora Ne 1. «Pemenue sxcre-
PumenTanbHbIX 3a1a4 o TeMe «['anoreHsn»

XaJIbKOI'€HbI

[

O30H — auIOTpOITHAS MOJU(PUKAIUS KHC-
Jopojia

[

HCpOKCI/IIl BOJOpOJa M €ro NpOrM3BOJHBIC

Cepa

CepoBognopoa. Cynbdhuabt

CepHUCTHII ra3

CepHblli aHTUApUA U cepHas kucnota. JI.o. 3
«3ydeHne CBOMCTB CEPHOM KHUCIIOTHI U €€
conen»

A

[Mpaktuueckas padora Ne 2. «Pemenue skcne-
PuMenTanbpHBIX 3a/1a4 1O TeMe «XaIbKOTr€HbI»

Peuienue 3a1a4 v BbINOJIHEHNE YIIPAXKHEHU N
o TeMaM «l ajmoreHnl» U «XajabKOr€HbD

OneMeHTHI MOArPYIIIBI a30Ta

Azotr

(BN

Amvmuax u comu ammonus. JI.o. 4 «U3yduenune
CBOWCTB BOJIHOTO pacTBopa amMmmuakay. JI.o. 5
«CBoiicTBa coJielt aMMOHUS»

IIpaktraeckas padora Ne 3. «Ilomyderne ammu-
aKa ¥ U3y4eHHUe €ro CBOMCTB»

Oxcuasl a3ora

A30THAas KUCJIOTA U €€ COJIU

dochop

®dochopHblii aHrHapuI U GOchHOPHBIC KUCITOTHI

IIpaktrdaeckas pabora Ne 4. «Pemenue sKcre-
PUMEHTANIBHBIX 337129 10 TeMe «IIEMEHTBI
TOJTPYIIIIBI a30Tay

R

Yraepon

[3XY

Coenunenus yriepona. JI.o. 6 «KauectBeHHas
peaxiys Ha KapOOHAT-HOHY

Kpemuuii

Coenunaenus kpemaus. JI1.o.7 «cnsiTanne
pacTBopa CHUJIMKaTa HATPUsl HHIUKATOPOM.
J1.0.8. «O3rakomiteHre ¢ o0pa3raMu
MPUPOIHBIX CUIIMKATOBY.

Oo6o0maroriee moBTopeHue mo reme «Hemeran-
JIBD)

KonTponenas padora Ne 1 mo reme «Hemeran-
JIBD)

OO111e CBOMCTBA METAJIOB

CBolicmBa u Memodbl noryyeHus

Memaanob

CnaaBol

Meraisl TJIaBHBIX MOATrPYIIIL

11

OO0mas XxapaKkTepUCTHKA IIEIOYHBIX METAJUIOB.
JI1.0.9 «OkpammBanvie mIaMeH! COeNUHEHUSIMH
[IEJIOYHBIX METAJJIOBY

Harpwii u xamuii. JI.o. 10 «O3nakomieHue c
MHUHEpaJaM{ U BOXHEHIINMHU COCUHEHHSIMU
IIETOYHBIX METAJUIOBY.

Coenunenus Hatpus u kanus. Jl.o. 11
«CBoCTBa COEAUHEHUHN HIEITOYHBIX METAJLIOB)

OO0w1as xapakTepUCTHKA 3JIEMEHTOB IJIABHON
noarpymsl I rpynmer. Jl.o. 12 «Oxpacka
IJIAMEHU COEIMHEHUSMHU ILETOYH03EMENBHBIX
METAJIIOB»

Maruuii u ero coequnenus. J1.o. 13 «CsoiicTBa




Mardaus 1 €ro COC,Z[I/IHGHI/If/’I»

Kanpuuii u ero coequnenus. JI.o. 14 «CsoiicTBa 1
COCAMHEHHUHN KaJbLUs
ZKecTkocTh BOIIBI U CIIOCOOBI €€ yCTpaHeHHS. 1
JI.0.15 «KecTKOoCTh BOABI»
AJIOMUHUA — XUMHUYECKAN 3JIEMEHT U IPOCTOE 1
BemectBo. Jl.o. 16 «CBoiicTBa aqrOMUHUS
Coemqunenus aqromunus. JI.o. 17 «CBoiicTBa 1
COCIMHEHUN aJIFOMUHUS
Pemrenvie 3aa4 v BBIMOMTHEHNE YIIPasKHEHUN 1
1o TeMe «MeTaJlIbl TI1aBHBIX MTOATrPYIIDY
[Mpaktuueckas padora Ne 5. «Pemenue skcne- 1
PUMEHTAIBHBIX 3a7a4 10 TeMe «MeTasusl riaB-
HBIX TOATPYII»
Meranisl TOOOUHBIX 17 OO611as XapaKTEepUCTHKA MEPEXOTHBIX METAJJIOB 1
TIOATPYIII Xpom 1
Coenunenus xpoma. JI.o. 18 «CpoticTBa 1
COEJAMHEHUN XpOoMay
Mapraner. Jl.o. 19 «CpolicTBa MapraHnia u ero 1
COEJIMHEHUI
XKenezo kak xumuaeckuii dnement. JI.o. 20 1
«3ydyeHrne MUHEPAJIOB XKEIe3a»
JKeneso — npocroe Bemectso. JI.o. 21 «Cpoii- 1
CTBa XKeJe3a»
CoenuHeHus KKenesa 1
Mens. Jl.o. 22 «CpoiicTBa MefiM, €€ CIIJIaBOB U 1
COEIMHEHU»
IIpakrrueckas padora Ne 6. «l[lomyuenme 1
MemHOro Kymopoca. [lomy4uenne xene3Horo
KyIopocay
Cepebpo 1
3omoTo 1
Iunk. JI.o. 23 «CBolicTBa IIUHKA B €T0 1
COEIMHEHUID)
Pemenue 3a1a4 v BBINOJIHEHNUE YIIPAKHEHUI 1
1o TeMe «MeTaJutbl MOOOYHBIX TOATPYIIID)
IIpaktrdaeckas pabora Ne 7. «Pemenue sKkcre- 1
PumenTtanbHbIxX 3aaa4 110 TeMe «MeTasuibl
MOOOYHBIX TOATPYIII»
IIpaktuueckas padora Ne 8. «llomydenne conu 1
Mopa»
O6o0maroriee MOBTOPEHUE TIO TEME 1
«Meramibh»y
KonTponeHas padora Ne 2 o teme «Merauibn 1
CtpoeHue BemecTBa 8 Snpo atoma. Sl nepHbIe peakuun 1
DNeKTpOoHHbBIE KOH(UTYPAIIH ATOMOB. 1
KBanTOBBIE unica. ATOMHAs OpOUTATI.
OCO0EHHOCTH CTPOEHUS IHEPTETHIECKUX 1
ypOBHEH aTOMOB (-371EMEHTOB.
KoBaneHTHas CBS3b U CTPOCHUE MOJIEKYJTT 1
Wonnast cBsi3b. CTpOEHNE HOHHBIX KPHUCTAIIIIOB 1
Merannuueckas cBsi3b. Kpucrammmyeckre 1
PELIETKH METAJIIOB
MeXMOJIeKyIpHbIE B3aUMOICHCTBUS 1
Ob6o0matomiee moBTopeHue mno teme «CTpoeHue 1
BEILIECTBA»
Teopernueckoe onucaHue 17 TensoBsie 3)PeKTh XMMUYECKHX PEeaKIUi 1
XUMHYECKUX PEAKIIH 3axoH I'ecca 1




OHTponus. BTopoil 3aKkoH TepMOIUHAMUKU 1

Oueprus ['n60ca n KpuTepuu caMorpon3BOIb- 1
HOCTH XUMUYECKUX PeaKiuii

Pemenne 3agau mo teme «XuMHUECKast 1
TEPMOJTMHAMUKA)
CKOpOCTh XUMHUECKOH peakiunu. 3aKoH 1
JIEWCTBYIOLIIMX Macc
3aBUCUMOCTb CKOPOCTH PEAKIIMH OT 1
TeMITePaTyphl
Karanus. Katanuzatopsl. JI.o. 24. «Kartanu- 1
TUYECKOE pa3JIokKeHHe MePOKCUIa BOJOPOAA»
Xumuueckoe paBHoBecre. KoHcranTa 1
paBHOBeCHs
[Tpunamun Jle llatense 1
[Ipaktudeckas padora Ne 9. «CkopocTh XUMHU- 1
YECKUX peaKiuii»
[paktudeckas padora Ne 10. «Xumuueckoe 1
paBHOBeCH E»
HounHoe npoussenenune Bojabl. BogopoaHslit 1
MOKa3aTenb
XuMHUYECKOe paBHOBECHE B pAaCTBOpaX 1
XUMHYECKHE NICTOYHHKH TOKa. DIIEKTPOIIN3 1
O06o0maroree MOBTOPEHHE 110 TEME 1
«Teopernueckue OCHOBbI XUMHUN»
Kontponwsaas pabora Ne 3 o teme «Teoperu- 1
YeCKHe OCHOBBI XHMHI»

XuMU9ecKast TEXHOIOTHs 6 HayuHble mpUHINITEI OpTaHU3aN 1

XUMHYECKOI'0 IMTPOU3BOJICTBA

IIpon3BOACTBO CEPHOM KHUCIOTHI

IIpousBoncTBo amMMuaka

IIpon3BOACTBO YyTYHA M CTAJIN

TIpoMBbIIIEHHBIN OpraHUYeCKUil CHHTE3

A I

XUMHYECKOE 3arpsS3HEHUE OKPYKaIOIIeH
cpenpl. «3emeHasn XUMHU

XUMHSA B IIOBCEIHEBHOM 4 XUMHS TUIIA

KUZHU JlexkapcTBEHHBIE CpEIICTBA

KocMernueckrie n map@roMepHbIe CpeICcTBa

A

Bberrosast xumust. JI.o. 25 «3HaKOMCTBO C
MOIOIIUMH CPEACTBAMIDY

=

Xumus Ha cayx0e obImecTBa 3 Xwuwmus B ctpoutenserse. JI.o. 26 «Kmeny

=

XUMHUS B CEIBCKOM xo03stiicTBe. JI.0. 27.
«3HaKOMCTBO C MUHEPATbHBIMU yIO0OpEHUSAMH H
U3YYEHUE UX CBOMCTBY

Heopraanueckne MaTepuaisl 1

XUMHUS B COBPEMEHHON HAayKe 3 Merononorust Hay4HOro UCCIEIOBAHUSI. 1
Wcrounnku XuMudeckoi HHPOpMAaIin

Ob6o0matomniee mosTopeHue 3a kype 11 kiacca 1

Kontponbshas pabora Ne 4. «rorosas
KOHTpOJIbHAs paboTay

COI'NTACOBAHO COI'NTACOBAHO

IIpoTokou 3acenanus 3aM. aupekropa no YBP
METOMYECKOr0 00beTMHEHUS /HuknutuHa
yuuTenen ectecTBeHHOHayuHoro mukina COILI 0.b./

No2 (Toamuch) (®.1N.0)

ot 28. 08. 2023 roga Nel
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