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Pabouas nporpamma pa3zpaboraHa B COOTBETCTBUM C HOPMAaTUBHO-TIPABOBBIMU
JIOKYMEHTaMHU:
1. ®enepanpHbiii 3akoH «O06 00pazoBanuu B Poccuiickoit denepannn» ot 29.12.2012 N

273-03 (pen. ot 12.05.2019r.)

2. @enepalbHBIl TOCYNapCTBEHHBIA OOpa30BAaTENbHBIA CTaHAAPT CPEAHETO OOIIETOo
00pa3oBaHusl, YTBEPKACHHBIN MMPUKA30M MUHUCTEPCTBA 00pa3oBaHusl U Hayku PO
ot 17.05.2012 1. Ne 413 (pegakuust ot 29.06.2017 1.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-31HUIEMUOIOTHYECKUE TPEOOBAHUS K YCIOBUSIM
U OpraHu3aluu oOydeHHs] B 00II€00pa30BaTENbHBIX YUPEKACHUIX» (YTBEPKICHBI
OCTaHOBJIEHHEM [ JTaBHOTO TOCY1apCTBEHHOTO caHuTapHoro Bpaua P® ot 29 nexadps
2010r. Nel89, 3apeructpupoBanHbiM B Muniocte Poccum 3 wmapra 2011r.,

peructpanmoHHblidi HoMep 19993 ¢ u3MeHeHHsSIMH U JONOJHEHUSIMHA OT 29 WIOHS
2011r., 25 nexadps 2013r., 24 Hos0ps 2015r1.)

4. OcHoBHasi oOpa3zoBaTeibHas MporpaMma cpeanero ooOmiero oopazoBanus ['BOY
COLII noc. Kpacnsiit CTpouTens.

OOGpazoBaTeNbHBIN MPOIECC OCYIIECTBISIETCSI C UCMOJb30BAHUEM YUECOHUKOB, YUEOHBIX
nocoOui, BXOMSAIIMX B JEHUCTBYIOIIMNA (eaepabHblil nepedeHb. l[lepeyeHb yueOHHMKOB
€KEroJHO YTBEPKIAETCA MPUKA30M TUPEKTOPA IIKOJIBI.

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA
JIuunocmnusie pesynomamol:

Jluunocmuule pezyiomamol 6 cghepe omHoueHull 0Oyuarwuxcs Kk cebe, K c6oemy 300p0o6wio,
NO3HAHUIO cebsL:

— OpHCHTAaLUA 06yqa}onmxc;1 Ha JOCTMIKCHHUC JIMYHOIO0 CYACThA, pcain3aluro
MO3UTHUBHBIX JKU3HCHHBLIX IICPCIICKTHB, HWHUIOMWMATHUBHOCTH, KPCATHBHOCTb, TI'OTOBHOCTbH U
CITOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPpCACICHUIO, CITOCOOHOCTh CTaBHTH oejin 1 CTPOUTD
KN3HCHHBIC I1JIaHBI,

— FOTOBHOCTb M CIIOCOOHOCTH 00€CTeunuTh ce0e U CBOMM OJIM3KUM JOCTONMHYIO JKU3Hb B
MPOLIECCE CAMOCTOSITEILHOM, TBOPUYECKON U OTBETCTBEHHOM JEATEIHLHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCS K OTCTAMBAHUIO JIMYHOTO JOCTOUHCTBA,
COOCTBEHHOI'O MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BbIpabaThIBaTh COOCTBEHHYIO MO3UIIUIO
[0 OTHOUIEHUIO K OOIIECTBEHHO-TIOJIMTUYCCKUM COOBITHSIM MPOIIOr0 U HACTOAIIECTO Ha
OCHOBE OCO3HaHMSI U OCMBICJICHHUSI UCTOPUHU, NTYXOBHBIX LIEHHOCTEN M JTOCTHXEHHUM HAlIEu
CTpaHBbl;

— TOTOBHOCTb M CITOCOOHOCTH 06yqa101u1/1xc;{ K CaMOpPa3BUTHUIO W CAMOBOCIIMTAHHIO B
COOTBCTCTBUHU C O6Hle‘—IeHOBe‘—IeCKI/IMI/I HCHHOCTAMH W HACAIaMH I'PaXKIaHCKOI'O 06HJ;€CTB3,



l'IOTp€6HOCTB B (1)I/ISI/IIICCKOM CaMOCOBCPIICHCTBOBAHUM, 3aHATHAX CIIOPTHUBHO-
OB,Z[OpOBI/ITCHLHOﬁ ACATCIBHOCTBIO,

—  TPUHATHE W peajau3anusi IEHHOCTEH 3J0poBOro u Oe3omacHOro obpasza KU3HH,
OepeXHOE, OTBETCTBEHHOE M KOMITETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3HUYECKOMY U
NICHXOJIOTUYECKOMY 37I0POBEIO;

— HENpUATHE BPEIHBIX IPUBBIUEK: KypPEHHUs, YIIOTPEOJIEHUS alKOT0JIsl, HAPKOTUKOB.

Jluunocmuvie pesynomamul 6 cghepe omuoweHull odoyuarowuxca Kk Poccuu kax k
Pooune (Omeuecmsy):

— poccuickasi UIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUUCKONW UACHTUYHOCTU B
MOJIUKYJIBTYPHOM COIMyME, YyBCTBO MPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOW OOLIHOCTH
poccuiickoro Hapojaa u cyap0e Poccun, maTproTu3M, TOTOBHOCTh K CITy>XKeHUI0 OTE4eCTBY,
€ro 3aIUTE;

— yBaXEHHE K CBOEMY HapoOjy, YyBCTBO OTBETCTBEHHOCTH Tiepea PoawHoOM, TopaocTy 3a
CBOM Kpaii,cBot0 PoauHy, mpoliioe U HacTosiIee MHOTOHallMOHaIBHOTO Hapoaa Poccun,
yBa)K€HUE K FOCYJapCTBEHHBIM CUMBOJIaM (TepO, ¢uiar, TUMH);

— (dopMHUpOBaHHE YBAKEHHUS K PYCCKOMY S3BIKy KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickoit ®@enepainu, sSBISAIONIEMYCSI OCHOBOM POCCHUICKON MJACHTUYHOCTH W TJIABHBIM
(hakTOpOM HAIIMOHAIBHOTO CAMOOTIPEICIICHHUS;

—  BOCIUTAaHUE YBAXKEHHS K KYJbType, S3bIKaM, TPaguUusM U OObYasM HapoJOB,
npokuBarommXx B Poccuiickont @enepanumu.

Jluunocmuvle  pesynrbmamol 6 cgepe OMHOWICHUN OOYUAIOWUXCS K 3AKOHY,
20CY0apcmaey u K 2paricoOancKkomy oouecmasy:

— TPaXJaHCTBEHHOCTb, TPAXKJAHCKAsl IO3HULHS AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
POCCHUICKOro O0IeCTBa, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHBIE IpaBa U OOS3aHHOCTH,
YBXAIOIIET0 3aKOH M MPaBONOPSAJIOK, OCO3HAHHO MPUHUMAIOIIETO TPaJAUIIMOHHbIE
HallMOHAJIbHbIE M OOIIEYEIIOBEUECKHE TYMAaHUCTUYECKHE U JE€MOKPATUYECKUE LIEHHOCTH,
rOTOBOT'O K YYaCTHIO B OOILIECTBEHHOM KU3HU;

— TMpU3HAHUE HEOTUYXKJAEMOCTH OCHOBHBIX IpaB M CBOOOJ YeEJIOBEKa, KOTOpPHIC
MPUHAICKAT KAXKIOMY OT POXKJICHUS, TOTOBHOCThH K OCYIIIECTBIICHHUIO COOCTBEHHBIX MPaB U
cB000 0€3 HapyIIeHHs TpaB U CBOOOJ APYTUX JIMI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa W CBOOOJBI YEJIOBEKAa W TPaKJaHWHA COTJIACHO OOIIENMPU3HAHHBIM MPHUHIMIAM U
HOpMaM MEXAYHApOAHOTO IMpaBa M B cooTBercTBUM ¢ KoHcturynuein Poccuiickoit
denepanyu, TpaBoBas ¥ MOJUTHYECKAS TPAMOTHOCTD;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd H
OOIIIECTBEHHON MPAaKTHUKW, OCHOBAHHOE HA AMAJIOre KYJbTYp, a TaKKe Pa3IMyYHbIX (HopM
OOIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;



— UHTEPUOPHU3ALIMS LICHHOCTEH JEMOKPATHUH U COLMAIBLHON COIMAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIEHUH B TPYIIIE WM COLMATIBLHON OpraHu3alluu;

— TOTOBHOCTh OOYYarOMIMXCS K KOHCTPYKTHMBHOMY YYacTHIO B MPUHATHH PEUICHHIA,
3aTparvBaOIIMX MX MpaBa U UHTEPECH], B TOM UYHMCIE B Pa3IMYHBIX (opMax OOIIECTBEHHOU
caMOOpraHu3alyy, CaMOYIIPaBIEHUs, OOLIECTBEHHO 3HAYUMOM I€ATEIbHOCTH;

— TIPUBEPKEHHOCTh HJESIM HHTEpPHAIIMOHAIN3MA, APY>KObI, paBEHCTBA, B3aMMOIIOMOIIIH
HapoJI0B;

- BOCIIMTAHHUC YBAXUTCIIbHOT'O OTHOHICHHUA K HAIIWMOHAJIBHOMY IOOCTOHHCTBY JII-OIICﬁ, nx
9yYBCTBaM, PCIIMTHUO3HBIM Y6G}KI[€HI/ISIM;

—  TOTOBHOCTH 00yUaroIMXxcs MPOTUBOCTOSITh WJIEOJIOTU U 3KCTPEMU3MA,
HallMOHANM3Ma, KceHOGOOWH;, KOPPYIIHUH, JUCKPUMUHAIIMA IO  COIHATBHBIM,
pPEIUTUO3HBIM, PACOBBIM, HAUHMOHAJIBHBIM IIPU3HAKAM W JPYTAM HETATUBHBIM
COLMAIBHBIM SIBJICHUSIM.

Jluunocmuule pezynomamsl 6 cghepe omHoOUEHUN 0OYHAIOWUXCSL C OKPYHCAIOUUMU TTHOObMU:

- HPAaBCTBCHHOC CO3HAHHUC M IIOBCACHHC Ha OCHOBC YCBOCHHA O6Hle“IGJIOB€LI€CKI/IX
HGHHOCTGﬁ, TOJICPAHTHOT'O CO3HAHUA MU ITIOBCACHUA B IIOJIMKYJIBTYPHOM MHUPC, TOTOBHOCTHU
1 CIHOCOOHOCTH BECTH Auaiaor ¢ ApyrumMu JrOAbMHU, JOCTUTI'aTh B HCM B3aWMMOIIOHHMMAHUA,
HaXOaUuThb O6IIII/IC OCJIW U COTPYAHNYATH I UX JOCTHIKCHUA,

—  TPUHATHE TYMAHUCTHUYECKUX  IIEHHOCTEW, OCO3HAHHOE, VYBAXKUTEIBHOEC U
100pOKeNaTENbHOE OTHOIIEHUE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CIOCOOHOCTh K COMEPEKUBAHUIO U (HOPMHUPOBAHNUE TTO3UTUBHOTO OTHOIICHUS K JIIOJISIM,
B TOM YHCJI€ K JMIAM C OrPaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbS W HWHBAJIUJIAM;
OepeXHOe,  OTBETCTBEHHOE€  KOMIIETEHTHOE€  OTHOIIeHHE K  (QU3UYECKOMYy |
IICUXOJIOTUYECKOMY 3/I0POBBIO IPYTUX JHOJIEH, YMEHHUE OKa3bIBATh IEPBYIO ITIOMOIIIb;

— ¢opMupOBaHHE BBIPAKEHHOW B TIOBEJACHWHM HPABCTBCHHOW IMO3MWIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIBLHOMY BBIOOPY J100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEICHUS Ha
OCHOBE yYCBOCHHS OOIICUETIOBEYCCKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB (YECTH, JOJTA,
CIIPaBEJIUBOCTU, MUJIOCEPUS U IPYKET00uUs);

— Ppa3BUTHE KOMIETEHUHUN COTPYJHHUYECTBA CO CBEPCTHUKAMH, JE€TbMH MJIIAJIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TMOJE3HOH, Yy4ueOHO-
MCCIIEI0BATENbCKOM, MPOEKTHOM U APYTUX BUAAX NESITEIHHOCTH.

Jluunocmuule pezynomamul 6 chepe omHouleHUll 00YUAIOWUXCS K OKPYHCAOUiemy Mupy,
JHCUBOLL NPUPOOe, XYO0HCECMBEHHOU K)YIbMYpe:

— MHPOBO33pPEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BIJIAJCHUE
JIOCTOBEPHON HH(pOpMaINUeli O TMEPEOBBIX JOCTHIKEHUSX ¢ OTKPBITHSIX MHPOBOM U



OTEUECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHHMSIX 00 YCTPOMCTBE MHUpa H
0OIIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA
MPOTSKCHUH BCEU JKM3HM, CO3HATEILHOEC OTHOIICHHWE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCTICTITHOM MPOo(EeCCHOHATBFHON U 00IIECTBEHHON IEATEILHOCTH;

— DJKOJIOTMYECKas KyJIbTypa, O€peXHO€ OTHOIICHHS K POJHOM 3emile, NPUPOIHBIM
oorarctBaM Poccum U mMupa; MOHMMaHUE BIMSHUS COLIMAIBHO-DKOHOMHYECKUX IMPOIIECCOB
Ha COCTOSIHUE MPUPOIHOM COIMATBHOM Cpeibl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOIHBIX
PECYpPCOB; YMEHUSI U HaBBIKA PAa3yMHOT'O IIPUPOAOIOIH30BaHUS, HETEPITUMOE OTHOIIICHHUE K
ACUCTBUSM, TMPUHOCSIIMM BpEJI SKOJOTHH; MPUOOPETEHHE OIBITa 3KOJOTO-HAMpaBICHHON
NEeSATENbHOCTH;

— ACTETUYECKOE OTHOIIEHHWE K MHUPY, TOTOBHOCTh K 3CTETHUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

Jluunocmuvle pesynemamuvl 6 cgepe OMHOWEHUN O00VUAIOWUXCS K ceMbe U
pooumensm, 8 mom ducie N0O2OMOBKA K CeMEUHOU HCUSHU:

— OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOI'O IPHUHSITHUA
LICHHOCTEH CEeMEMHOM XU3HU,;

— TIOJIOKHUTENIbHBIA 00pa3 CceMbH, pOAUTENbCTBA (OTLHOBCTBA M MATEPUHCTBA),
MHTEPUOPU3ALIMS TPAIULIUOHHBIX CEMENHBIX LIEHHOCTEH.

Jluunocmuvle pezyromamul 6 cghepe omuowenus obyuarowuxcsa Kk mpyoy, 8 cgepe
COYUATILHO-IKOHOMUYECKUX OTMHOULEHUN:

— yBaXCHUE KO BCeM (QopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp OyayIel mpodeccuu Kak MyTh U CIIOCO0 peanu3aiui COOCTBEHHBIX
’KU3HCHHBIX TUIAHOB,;

— TOTOBHOCTH OOYYAMOIIMXCA K TPYAOBOH MPOPECCHOHAIBHON MEATeTLHOCTH KaK K
BO3MOXKHOCTH y4YacTHsl B PCIICHWHW JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
oOIIIeHAITMOHABHBIX TPOOIIEM;

—  TOTPEeOHOCTh TPYIAUTHCSA, YBAKEHHE K TPYAy U JIOASAM TpyJa, TPYAOBBIM
JTOCTHXKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BHUJIaM TPYAOBOM JAEATENbHOCTH;

— TOTOBHOCTh K CaMOOOCITYKMBaHHIO, BKJIIOYas OOyYCHHE W BBITIOJHCHHE JOMAITHUX
00s13aHHOCTEN.

Jluunocmuvle pe3yromamoi 8 cghepe husuueckoco, NCuxon02UUeCcK020, COYUAILHO2O
U akaoemuyecko2o Oaa2onoayuUsl 00VUAIOUWUXCL:



—  (u3Hyeckoe, AMOIMUOHAIBHO-TICUXOJIOTHUECKOE,  COIMAIBHOE  OJaromnoiayyue
00ydYaroUMXCcsl B )KU3HH 00pa30BaTEIbHON OpraHU3allMH, OLIYIICHUE JeThMU O€30acHOCTH
U TICUXOJIOTUYECKOTO KOM(opTa, NHHOPMALMOHHON O€30MaCHOCTH.

HﬂanupyeMbte MemanpeOMemuble pe3yiomamol.

MeTtanpeameTHble pe3yabTaThl OCBOCHHS OCHOBHOM 00pa30BaTEIbHOW MPOTrpamMMbl
IpEe/ICTaBIICHbI TPEMsI TPYIIIaMH YHUBEpCAIbHBIX yueOHbIX nerctBuil (Y'Y ).

Pezynamuenvie  yHueepcanvHuvle  yueOHbvle  Oelicmeus
BbIlTyCKHUK HAYyUUTCS:

— CaMOCTOSITEJILHO OMNPENENATh LIENM, 33JaBaTh MapaMeTpbl U KPUTEPHH, MO KOTOPHIM
MOKHO OIIPENETUTh, YTO LENIb TOCTUTHYTA;

— OLICHUBAaThb BO3MOXHBIC TIIOCIICACTBUA JOCTHXCHU MMOCTaBJICHHOMU oeiii B
ACATCIBHOCTH, COOCTBEHHOM JKW3HH M >KH3HU OKPYIKaromux HIOﬂCﬁ, OCHOBBIBAasICh Ha
C006pa>KeHI/ISIX 9THKH U MOPAJIH;

— CTaBUTb U Q)OpMYHHpOBaTL COOCTBEHHEIC 3aJa4u B 06pa30BaT€JII)HOﬁ ACATCIIBHOCTH U
JKU3HCHHBIX CUTYallHAX,

— OOCHHUBATL PCCYPCBI, B TOM YHCJIC BpEM:A H APYIrHC HCMATCPHUAJIBHBIC PCCYPCHI,
HGO6XOI[I/IMBIe JJIA JOCTHIXKCHUA MMOCTaBJICHHOMN Oeiau,

— BBI6I/IpaTB IIyTb AOCTHIKCHUA LCIIH, INIAHWPOBATL PCHICHHUC IIOCTABJICHHBLIX 34144,
OIITUMU3UPYSA MATCPUAIIBHBIC 1 HEMATCPHUAJIBHBIC 3aTPAaThI;

— OpraHu30BbIBaTh A(PPEKTUBHBIA TMOUCK PECYpCOB, HEOOXOAUMBIX JUISI JTOCTHUKCHUS
MMOCTaBJIICHHOM 11€JIH;

— COIIOCTaBJIATH HOHy“IeHHBII‘/JI PE3YIbTAT ACATCIIBHOCTHU C MOCTaBJICHHOM 3apaHcC ICIIbIO.

Ilo3nasamenvnvle yHueepcanvbHbvle yueOHble Oelcmeus
BBINyCKHUK HAyYUTCS:

— WCKaTh U HAXOAUTH 000OIIEHHBIE CITIOCOOBI pellIeHUs 3a]1a4, B TOM YHUCJIE, OCYILECTBIISITh
pa3BEepHYTHIM HMHPOPMAIIMOHHBINM MOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIC (yuyeOHbBIE M
MTO3HABATEIIbHBIC) 3a/1a4H;

— KPUTHUYECKH OIICHMBATh M HHTEPIPETHPOBATH WHOOPMAIUIO C Pa3HBIX TMO3UIUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUUS B HHPOPMAIIMOHHBIX NCTOYHHUKAX;

— HCIIOJB30BaTh DPA3JIUYHBIE MOJEIBHO-CXEMATHUYECKUE CPEACTBA I IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml W OTHOLICHHI, a TaKXe MPOTUBOPEUYUM, BBISBICHHBIX B
MH(OPMAITMOHHBIX UICTOYHUKAX;

— HaXo4AUuTh U HpI/IBOI[I/ITB KpI/ITI/IquKI/IC aprMeHTBI B OTHOIIICHUU }IefICTBI/Iﬁ u CY)K)ICHI/II\/’I
JIPyToro;



- CHOKOMHO H Pa3yMHO OTHOCHUTBCIA K KPHUTHUYCCKHUM 3aMCUYAHUAM B OTHOLICHHHU
COOCTBEHHOT'O CYXKICHUSA, paCCMAaTpHUBATh UX KaK PECypcC COOCTBEHHOTO Pa3BUTHA,

— BBIXOJUTH 32 PaMKH y4eOHOTO MpEAMETa M OCYIICCTBIIATH IEeJICHANPABICHHBIA TONUCK
BO3MOKHOCTEH TSl IIMPOKOTO TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS;

—  BBICTpaWBaTh HMHAMBUAYaJbHYI0  0Opa30BATENbHYIO  TPACKTOPHUIO,  YUYUTHIBas
OTPAaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MCHATH U YACPIKHUBATDL PA3HBIC ITIO3UITHNHN B MMO3HABATEILHOU JACATCIBbHOCTH.

Kommynuxamuenvie ynueepcaivhvle yueOHble OeliCmEuUs
BbIlTyCKHUK HAYyUUTCS:

— OCYUIECTBIIATH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kak BHyTpH 00pa3oBaTEIbHON OpraHM3aIlik, TaKk W 3a €€ TMpeaeiamMu), TOoa0upaTh
MapTHEPOB I JCIIOBOM KOMMYHHKAITUHM WMCXOIs W3 COOOpaXeHWH pe3yJIbTaTUBHOCTH
B3aMMO/ICHCTBUS, @ HE JIMYHBIX CUMITATHM;

— TP OCYIICCTBJICHUHU T'PYIIIOBOH pabOTHl OBITh KaK PYKOBOJIUTEIEM, TaK U YICHOM
KOMaHJIbI B pa3HBIX poJisX (TeHepaTop HACH, KPHUTHK, HCIIOJIHHUTCIb, BBICTYITAFOIIHIA,
AKCIEPT H T.11.);

— KOOPJMHHUPOBATH U BBINOJHATH PAOOTy B YCIOBUAX PEAIbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS,

— Pa3BCPHYTO, JOTMYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIB30BAHHCM
aACKBATHBIX (YCTHBIX )51 HI/ICBMeHHBIX) SI3BIKOBBIX CPCIICTB,

— pacmo3HaBaTh KOH(MIWKTOTEHHBIC CUTYyallMM M TMPEJOTBpAIaTh KOHMIUKTBHI J0 HUX
aKTUBHOW (Ha3bl, BHICTpAaUBaTh JIEJIOBYI0 M 00pa3oBaTENbHYI0 KOMMYHUKAIIMIO, HU30eras
JUYHOCTHBIX OIEHOYHBIX CYXICHUM.

Ilnanupyemoie npeomemusle pe3yibmamol:

B pesynbrare m3ydeHus ydeOHOro mnpeameTa «XuUMHUS» HA YPOBHE CPENHEro OOLIETro
00pa3oBaHUs BLIMYCKHUK HA YIJIy0JI€HHOM YPOBHE HAYYMTCH:

— PpackphiBaTh Ha MpUMEpax poJb XMMHUHU B (POPMUPOBAHUU COBPEMEHHON Hay4YHOU
KapTHHBI MUPA U B MPAKTUYECKOUN NESITENBHOCTH YEJIOBEKA, B3AUMOCBA3b MEXKIY XUMHUEN U
IPYTMMH €CTECTBEHHBIMHU HAyKaMU;

— CONOCTAaBJISATh MCTOPUYECKUE BEXM PA3BUTHUS XMMHUU C HCTOPUYECKUMH II€pUOAAMU
Pa3BUTHs IPOMBILIJIEHHOCTH U HAyKH I IPOBEACHUS aHAIM3a COCTOSIHUSA, ITyTE€H Pa3BUTHS
HayKHU U TEXHOJIOTUH;

— QHAJIM3UPOBATH COCTAB, CTPOCHUE M CBOMCTBA BEILIECTB, MTPUMEHSISI MOJIOKEHHUSI OCHOBHBIX
XUMUYECKUX TEOpUM: XUMHUYECKOTO CTPOCHUSI OpraHMYeCcKHX coeauHeHuid A. M.
bytnepoBa, cTpoeHHMss aroma, XUMHYECKOM CBS3M, JJEKTPOJUTHYECKON JUCCOLMALIAU
KUCJIOT, OCHOBAHUM W COJICH, a TAaKKE€ YCTaHABJIMBATh NMPUUYUHHO-CJIEICTBEHHBIC CBS3HU
MEXIY CBOMCTBAMHM BEILIECTBA U €TI0 COCTABOM U CTPOCHUEM;



— IPUMCHATLH IIpaBUJIa CHUCTEMAaTUYECKOM MGX(,HYHapOI[HOﬁ HOMCHKJIAaTYPbl KaK CpPC€IACTBa
pas3siInuCHUs U I/I,Z[GHTI/I(I)I/IKaHI/II/I BCIICCTB 110 UX COCTAaBYy U CTPOCHHUIO,

— COCTAaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbl HEOPTAHUUECKUX U OPraHUYECKUX
BEUIECTB KaK HOCHUTeNe HH(pOpMaluhu O CTPOCHUU BEIIEeCTBa, €ro CBOMCTBaX M
MPUHAAJIEKHOCTH K ONPEIEICHHOMY KJIAcCy CO€IMHEHUM;

— OOBSCHATH TMPHUPOLY W CHOCOOBI OOpa30BaHWS XWMHYECKOW CBS3U: KOBAICHTHOU
(TOJISIpHOM, HEMOJSPHOM), UOHHOW, METAUIMYECKOW, BOJAOPOIHON C IIEJIbI0 OMpEIeIICHHS
XAMHAYECKON aKTHBHOCTH BEIIECTB;

— XAapaKTCpHU30BaThb (1)I/IBI/I‘IGCKI/I6 CBOMCTBA HCOPIraHN4YCCKUX U OPraHUYCCKHUX BCHICCTB H
YCTAaHABJIMBATL 3aBHCHUMOCTDH CI)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB OT THIIA KpHCTaHHHqCCKOﬁ
PCUICTKH,

— XdadpPaKTCpU30BaTb 3aKOHOMCPHOCTH B HN3MCHCHHHU XHMHYCCKHUX CBOMCTB IMPOCTBIX
BCHICCTB, BOOOPOIHBIX COGHHHGHHﬁ, BBICHINX OKCHUI0B U THAPOKCHAOB,

— IIPUBOIUTH IIPUMCPBI XUMHYCCKHUX peaKuHﬁ, PACKPBIBAIOIHUX XAPAKTCPHBIC XUMHYCCKHC
CBOMCTBA HCOPIraHNYCCKHUX MW OPraHNMYCCKHX BCIICCTB HM3YUCHHLIX KJIACCOB C HOCJIBIO HX
I/II[CHTI/I(bI/IKa]_II/II/I 1 00OBSICHEHHS 001aCTH IIPUMCHCHMH,

— OIIPCACIIATh MCXAaHU3M PCAKIHNH B 3aBHCHUMOCTH OT YCJ'IOBI/Iﬁ IIPOBCACHUA PCAKIINU U
IMPOTrHO3UPOBATh BO3MOXHOCTb IIPOTCKAHHA XHMHWYCCKHX peaKuHﬁ Ha OCHOBC THIIA
XUMHYECKOM CBSI3U M aKTUBHOCTH pCarcHTOB,

— YCTaHaBJIMBATh 3aBHCUMOCTh PEaKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKHX COCIUHEHHMA OT
XapakTepa B3aMMHOTO BIIMSIHUS aTOMOB B MOJICKYJIaX C IEIbI0 POTHO3UPOBAHUS MTPOAYKTOB
peaKiuu;

— YCTaHaBJMBATh 3aBUCUMOCTb CKOPOCTM XUMHYECKOW PpPEAKIMA U CMELICHUS
XUMHUYECKOTO PABHOBECHUSI OT PA3IMYHBIX (DAKTOPOB C IIEJIbIO OMpPEACNICHUS ONTUMATbHBIX
YCIIOBHM IPOTEKAHUSI XMMAYECKUX MPOLIECCOB;

— YCTaHAaBJIHMBATb I'CHCTUYCCKYIO CBA3b MCIKAY KJIaCCaMHU HCOPIraHNMYCCKUX N OPTaHNYCCKUX
BCIICCTB JIA 000CHOBaHMS HpHHHHHHaHBHOﬁ BO3MOXHOCTH ITOJYUYCHHA HCOPIraHNYCCKUX H
OPraHUYCCKHUX CO@I[I/IHGHI/II\(JI 3aJaHHOT'O COCTaBa U CTPOCHMU,

— moAOupaTh peareHThl, YCIOBUS W OMPENENATbh NPOIYKTHI PEAKIUN, MO3BOJISIOIINX
peanu3oBaTh JIa0OpATOPHbIE M  MPOMBINLICHHBIE CHOCOObI TMOJYYEHHUS BaKHEHIIHX
HEOPraHMYE€CKUX U OPTaHUYECKUX BEILECTB;

— OMNpENEsATh XapakTep Cpellbl B pe3yJbTaTe TUAPOIN3a HEOPTAHMYECKUX U OPTaHUYECKUX
BEIIIECTB U MPUBOAUTH MPUMEPHI THUAPOJIM3a BEIIECTB B MOBCEIHEBHOM XM3HU YeEIOBEKa,
OMOJIOTHYECKUX OOMEHHBIX Mpolieccax U MPOMBIIICHHOCTH;

— HOPUBOAUTL MPUMEPLBI OKHCIMUTCIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ B IIpHpoOJC,
IMPOU3BOACTBCHHBIX IMMPOICCCAX U KUBHCACATCIIBHOCTH OPraHu3MOB;

—  00OCHOBEIBATH INPAKTHYCCKOC HCIIOJb30BAHHUC HCOPIraHMYCCKHUX MW OPraHu4YCCKUX
BCIICCTB U UX peaKuHﬁ B ITIPOMBIIIJICHHOCTH U 6LITy;

—  BBIIOJHATh XAMHUYECKHMHA OKCHEPUMEHT MO PACIO3HABAHUKD M  IOJYYEHHIO
HEOPraHMYECKUX W OPraHUYECKUX BEMIECTB, OTHOCSAIIMXCSA K Pa3JIMYHBIM KJIaccam
COCIMHEHMI, B COOTBETCTBUM C TMpaBWIAMH U TpUEMaMu O€30MacHOM paboThl C
XUMUYECKUMU BEIIECTBAMH U TAOOPATOPHBIM 000pYA0BaHUEM;



— TIPOBOJIUTH pacyeThl HA OCHOBE XUMHUYECKUX (OpMYysT M YpaBHEHHH pEaKIIMii:
HAXOXIEHUE MOJEKYISIPHOU (HOPMYJIbI OPraHUYECKOTO BELIECTBA MO €ro IJIOTHOCTH H
MAacCOBBIM [IOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB WIM IO MPOAYKTaM CrOpaHUs;
pacyeTbl MacCOBOM J0JM (Macchl) XMMHYECKOTO COEIUHEHHUS B CMECH; pPacdeThl MacChl
(o6bema, KoMMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO M3 BEIIECTB JAaHO B
M30bITKE (MMEET MPHUMECH); pacdeThl MAacCOBOM WM OOBEMHOW JOJU BBIXOJA MPOAYKTA
peaKkuu OT TEOPETUYECKU BO3MOKHOTO; pacdeThl TEIUIOBOrO 3(deKTa peakiuu; pacueTbl
OOBEMHBIX OTHOIIEHWN Ta30B TPH XUMHUYECKUX PEAKIMAX; pacueThl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) MIPOAYKTA PEAKIMH, €CJIU OJHO U3 BEIIECTB JaHO B BUJAE PAaCTBOpPA C
ONPEAEIECHHON MaCCOBOM J0JIEW pACTBOPEHHOT'O BEIIECTBA;

— HCIIOJIB30BaTb MCTOJAbI HAYYHOI'O IIO3HAHHUA: aHAJIN3, CHUHTC3, MOACINPOBAHHNC
XUMHYCCKHUX IIPOUCCCOB U SIBJICHUM IIpu pCHICHUU y‘I€6HO-I/ICCJICI[OBaT€JII)CKI/IX 3agad IIO
N3YyUYCHUIO CBOﬁCTB, CII0co00B IMOJIYUYCHUA U PACIIO3HABAHUA OPTAHNYCCKHUX BCIICCTB,

— BJIaJICTh IIpaBUJIaMU 0e30macHOTO 06pameHH;1 C C¢IAKHMH, TOPHOUYHMMHU U TOKCHYHBIMHU
BCIICCTBAMH, CPCACTBAMH OBITOBOM XHUMHH,

— OCYILIECTBIISITh MOUCK XUMHUYECKOW WHOOpMAIMU IO Ha3BaHUSM, HJIEHTU(]HUKATOpaM,
CTPYKTYPHBIM (pOPMYJIaM BEIIECTB;

— KpUTHYECKH OIIEHMBaTh M  HHTEPOPETHPOBATH XHWMHYECKYIO HH(OpManuio,
COJEPKALIYIOCsl B COOOILEHUSAX CPENCTB MaccoBoW MH(popmanmu, pecypcax HHrepHera,
Hay4YHO-TIOMYJISIPHBIX CTAThSIX C TOUKHU 3PEHHS] €CTECTBEHHOHAYYHOU KOPPEKTHOCTH B LIEIIAX
BBISIBJICHUS OIIMOOYHBIX CYKIECHUN U (POPMUPOBAHUS COOCTBEHHOM MO3HIINH;

— HaxXOAUTh B3aMMOCBSI3H MEXIY CTPYKTYpOd WU (PYHKIMEH, MPUYUHON W CIIEACTBUEM,
Teopre W (akTamMH MpU aHAJIW3€ MPOOJEMHBIX CUTyallMii U 0OOCHOBAaHWU NPHUHHUMAEMBIX
pEeLIEHNI Ha OCHOBE XUMUYECKUX 3HAHUU;

— MPEJCTABNIATh MYTH PEIICHUS TJI00ATBHBIX TPOOJIeM, CTOSIIUX Mepe]l YeI0BEUECTBOM, U
MEPCIICKTUBHBIX HAIPaBIICHWH  Pa3BUTHUS XUMHYECKUX TEXHOJIOTHH, B TOM YHCIC
TEXHOJOTUH  COBPEMEHHBIX  MaTepHalioB C  Pa3IMyHOH  (PYyHKIMOHAIBHOCTBIO,
BO300OHOBJISIEMBIX HMCTOYHHKOB CBIPbS, TEPEpabOTKHM W YTUIU3AIMH IMPOMBIIUICHHBIX H
OBITOBBIX OTXOJIOB.

Buinycknuk na y2inyoaennom ypoeHe noyuum 603IMOHCHOCHIL HAYYUMbCA:

— ¢opmynuposams yenv UCCIEO08aHUS, BbIOBUSAMb U NPOBEPSIMb IKCNEPUMEHMALLHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX Gewecms HA OCHO8e UX COCMABA U CMPOEHUs, UX
CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, O Xapakmepe u NpoOyKmax pa3IudHbixX
XUMUYECKUX pearyull;

—  CamMOCMOAMmMeNbHO NIAHUPOBAMb U  NPOBOOUMb  XUMUUECKUe IKCHEPUMEHMbL
cobnooenuem npasun  6e30nacHou  pabomel ¢ gewecmeamu U - 1a6OpamopHuLIM
0bopyoosanuem,

— UHmepnpemupoeanio O0aHHble 0 cocmaee u CmMpoeruu sewjecns, nojay4eHnovle C NOMOUbIO
CO6PEMEHHBLX gbu3ul<0-xwwutte07<ux M€I’I’l0006,’

— onucseleanib COCmMoOsAHUE J2JIEKMPOHA 6 amome HA OCHO6€ COBPEMEHHbLIX KE6AHMOBO-
MEXAHUUECKUX npe()cmaeﬂenuﬁ 0O CcmpoeHuu amomda 01 00vsICHeHUs. pes3yiomanios
CNnekKmpajlbHOcO0 dHAIU3a eeulecms,



— Xapakmepuszoeanivb poJib CZSOI’I’ZOCanpJfCClWMx cemepoyuKiIud4ecKux coeouHeHull U
HYKJIEUHOBbIX KUCJIom KakK BadICHeEUUUX OUOI02UYECKU AKMUBHBIX eewecme,

— npocHOo3upoeanb 603MOINCHOCMb NpOMEeKAHUA OKUCIUMETbHO-60CCNAHOBUNENIbHBIX
peam;uﬁ, Jexcauiux 6 OCHoee I’lpMPOOHle u npous*eodcmeeHHbzx npoyeccos.

2.COIEP)XAHUE YUEBHOI'O IPEJIMETA
10 xaxace

Tema 1. [loBTOpeHne u yriryojieHue 3HAHUA OCHOB XUMHHU

ATOMHO-MOJIEKYJISIDHOe Yy4yeHHe. BeriectBa MOJICKYJIIPHOTO M HEMOJCKYJSIPHOTO CTPOCHHUS.
KadecTBeHHBIN U KOJIMYECTBEHHBIH COCTAaB BemlecTBa. MoJsipHas M OTHOCUTENIbHAS MOJICKYJISIpHAs MacChl
BeecTBa. MoJibHas IOl U MaccoBasi JIOJIs 2JIEMEHTa B BEIICCTBE.

Crpoenne aroma. AtoMHas opOutanb. [IpaBuia 3amoiHEHUs 3JIEKTPOHAMHU AaTOMHBIX OpOuTalel.
Banentnble onexktponsl. Ilepuogmyeckuii 3akoH. @DOpMyJIHMpOBKAa 3aKOHA B CBETE COBPEMEHHBIX
IIPEJICTABICHUM O CTPOCHHMM aToMa. V3MeHeHue CBOMCTB 3JIEMEHTOB M UX COEAMHEHUN B IEPUONAX U
rpymnmax.

XumMHYecKasi CBfI3b. OJEKTPOOTPHUIATENbHOCTh. Buapl xumuueckod cBsizu. VoHHast cBs3b.
KoBasienTHass HemosisipHas M mossgpHas cBsi3b. OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIH MEXaHU3M
00pa3oBaHMs KOBAJICHTHOM MOJSAPHON CBsI3U. ['eoMeTpus Monekynsl. Merammudeckasi cBs3b. BomopoaHast
CBS3b. ATrpEraTHbIE COCTOSIHMS BEILECTBA. TWIBI KPUCTAIUIMYECKHUX PELIETOK: aTOMHas, MOJIEKYJISpHasd,
VMOHHAas1, METaJUInYeCcKasl.

Pacyersl mo ¢gopmysiam U ypaBHeHHsAM peakumii. ['a3oBbie 3akoHbl. YpaBHeHue Knailinepona—
MenpneneeBa. 3akoH ABorajpo. 3akoH 00ObEMHBIX OTHOIICHUH. OTHOCUTEbHAS NIOTHOCTD Fa30B.

K.]Iaccn(bmcamm XUMHUYECKHUX pealclmﬁ 110 pa3JIMYHBbIM IIPpU3HAKAM CPABHCHUA. HM3MeHeHue cTerneHu
OKHCJICHHA DJOJICEMCHTOB B COCIMHCHUHAX. OKHCIIHTEILHO-BOCCTAHOBUTEILHEIC peaKkuru. OxuclieHue u
BoccTtaHoBJIeHUE. OKHCIUTEIIN U BOCCTAHOBHTEIIM. MeTton QJICKTPOHHOI'O OajaHca. HepMaHraHaT Kajlusa Kak
OKHCIHNTCIIb.

Bakneiilmmue KiIacchl HEOPraHMYeCKMX BellecTB. [eHeTHyeckass CBsI3b MEXKIAy Kiaccamu
HEOpraHUYeCcKnXx coenHeHuil. Peakuuu nonnoro oomena. ['maponus. pH cpensi.

PactBopsbl. CriocoObl BhIpaXKeHHUs KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0Js (IIPOLEHTHas
KOHIIEHTpanus), MoiisipHas KoumeHtpauus. Kommounmneie pactBopel. Dddext Tunmans. Koarymsims.
Cunepesuc. Kommiekchsle coeauneHus. CoCcTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa3oBaTelb, JINTaH bl
Koopaunammonnoe unciio. HomeHknaTypa KOMIIEKCHBIX COCIMHEHHM.

JemoncTpanuu. 1. OOpa3npl BEmECTB MOJEKYJISIPHOIO U HEMOJIEKYJISIPHOTO cTpoeHMs. 2. Bo3ronka
nona. 3. OmnpeneneHue KHUCIOTHOCTH Cpelbl NpU MOMOIIM HHAMKATOpoB. 4. Oddext Tunpams. 5.
OO0pa3oBaHne KOMIUIEKCHBIX COEMHEHUI EePEeX0JHBIX METAILIOB.

JlabopaTopHuble onbIThl. 1. Peakuuu monHoro oOmena. 2. CBoWCTBa KOJUIOMAHBIX PacTBOPOB. 3.
I'mnponus coneit. 4. [lonydeHne n cBOMCTBA KOMIIJIEKCHBIX COEUHEHUI.

Tema 2. TeopeTnueckne 0CHOBbI OPraHMYECKOH XUMHUH

IIpenmer opranunyeckoii xumun. OCOOEHHOCTH OPraHUYECKUX BEUIECTB. 3HAUEHNUE OPraHUYECKOM
XxuMuu. [IpuanHBl MHOr000pa3ust OpraHNnYeCKUX BEILECTB.

DNIeKTpOHHBIE KOH(PUTYpAIlUU aToMa YTiepoa B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUSX.

T'uGpuan3anus opouTAIeii, ee THIIBI 1S OPraHUYECKUX COeNUHEHHiA: sp°, SP2, sp. Ob6pasoBanue -
U T-CBSA3€H B MOJIEKyJIaX OpraHU4eCKUX COCTUHEHHH.



Knaccupukauuss opraHudeckux BemecTB. OCHOBHBIE KJIAcChl OPTaHUYECKUX COCIMHEHUM.
Knaccudukanus OpPraHUYECKUX COEIMHEHU 1o (YHKIMOHATBHBIM rpynmnam
Homenkinatypa opranumyeckux BemecTB. MexayHapoaHass (CUCTeMaTH4YecKas)) HOMEHKIJIATypa
OpPraHMYECKUX BEILECTB, €€ NPUHLMIBI. PannoHanbHas HOMEHKJIATypa. YTJIEPOAHBIA CKEJET, €ro THIIbI:
LUKIMYEeCKHe, anuiindyeckue. KapOouukinueckue M TeTepoOLUKIMYEcKHe CKeneTbl. Buabl cBsseil B
MOJIEKYJIaX OPraHUYECKHUX BEIECTB: OJWHAPHBIC, IBOMHBIE, TPOMHBIC. MI3MEHEHNE DHEPIUU CBA3EH MEXAY
aTOMaMH YTJEpoJa INPH YBEIWYEHHHM KPAaTHOCTU CBA3U. HachllleHHbIE M HEHACBHIIIECHHBIE COCIMHEHUS.
DNEKTPOHHOE CTPOEHUE U XUMUYECKHUE CBSI3U aTOMa YIJIEpOJa.

OcHoBbI Teopum cTrpoeHus BemecTB. Teopus A.M. Bytiepoa. @opmyinbsl crpoenus. [loustue o
n3oMepu. OCHOBHBIE IIOJIOKEHUSI CTPYKTYpPHOH TEOpPUM OpPraHUYECKUX COEOUHEHHM. XuMHudeckoe
crpoenue. CtpykrypHas popmyna. CTpyKTypHas U IpOoCTpaHCTBEHHas u3omepus. Mzomepus yriepoaHoro
ckenera. M3omepus mnosnoxxkeHus. MexkinaccoBas u3oMepus. Buapl IpOCTpaHCTBEHHOH H30MEpHH.
Ontuueckass mzomepus. OnTuueckue aHTHNOAbL. I'eomerpuueckass u3omepus (LUC-, TPAHC-U30MEPHUs).
I'omonorus. I'omonoru. I'omonorudeckast pa3HocThb. I'oMonorundeckue psipl.

JeKTPOHHBbIE 3(P(PEeKTHI B OPraHUYECKUX MOJIEKYJIaX. DJEKTPOHHOE CTPOCHUE OPraHUYECKUX
BElIeCTB. B3ammHOE BIMAHME aTOMOB M TpyNI aroMoB. MHIyKTHBHBIE M Me30MEpHBIH 3(PQEKTHI.
[IpencraBnenue o pe3oHaHce.

KuciaoTHOCTh 1 OCHOBHOCTh OPraHUYECKUX COCIMHEHUI. THIIbI OpraHNnYeCKUX KUCIOT U OCHOBAHMIA.

OCHOBBI TEOpPUM PpEaKLUM OpPraHMYECKUX COCIAMHEHUH. THUIBl OpPraHMYECKUX pEeaKUuil.
Knaccudukanuss peakumii OpraHM4ecKMX BelIecTB I10 CTPYKTYpHOMY [pPU3HAKy: 3aMelleHue,
IPUCOECIUHEHNE, OTIIeIuIeHne. MexaHu3Mbl peakiuil. CrnocoObl paspblBa CBSI3U  yIJIEPOJ-YIJIEPOI.
CBoOoHBIE paguKabl, HyKJIeo(Guisl 1 31eKTpoduisl. OpraHuuecKrue HOHBI M PaIuKabl.

HM3MeHeHne CTENeHU OKUCICHHUS 3JIEMEHTOB B COCMHEHMSX. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE
PC€aKnuu. Oxwucnenue u BoccTtaHoBieHue. OKHUCIUTEIN U BOCCTAHOBUTEIIH. Merton QJICKTPOHHOTI'O Oananca.
MeTton HOHHO-2JICKTPOHHOI'O 6ananca. OCHOBHBIE OKHUCIIMTEIIN OpraHU4YC€CKHX COCJIUHECHUH. HepMaHraHaT
KaJInus KaK OKHUCJIUTCIIb.

Pacyersl mo ¢opmyniaM um ypaBHeHMsAM peakuuil. ['a3oBble 3akoHbl. YpaBHeHUEe MeHeneena-
Knaneiipona. 3akoH ABoraapo. 3akoH 0OO0BEMHBIX OTHOmEHUH. OTHOCHTENbHAs IUIOTHOCTH Ta30B.
ANTOpuTM pelleHus 3aAad. BelunciieHre Macchl BELIECTBA M0 €r0 KOJIMYECTBY M KOJIMYECTBA IO Macce.
Omnpenenenre MacCcoOBOM JIOJU 3JIEMEHTA B BEIIECTBE U KOMIIOHEHTa B cMecHu. Bpiuncienne Maccel 1 00beMa
ra3oB. BeiBoa popmyin coeaunenuii. PacueTsl o ypaBHEHHUAM peakLuil.

Tema 3. Yruaesogopoasi

Aakanbl. AmudaTtuueckue yraeBopopoasl. CrpoeHune Moisekynbl MeTtaHa. [lonstue o
KoHpopmanusax. 3omepus ankanos. O01mas xapakTepucTUKa Kiacca, GU3NUYeCKue U XUMUUECKUEe CBOUCTBA
(ropeHue, KaTalUTUYECKOE OKMCIEHHUE, TaJoreHUpOBaHHE, HUTPOBAHME, KPEKUHI, MHUposn3). Peakuuu
palMKaJIbHOTO 3aMEIleHus. MexaHu3M peakUuu XJIOpUPOBaHUSA MeTaHa. AJIKaHel B INPUPOJE.
CuHTeTHYeCKHE CHOCOObl MOJY4YEHHs ajJKkaHOB. MeToJpl MOJyuYeHHUs alKaHOB W3 alKUJITaJOreHHI0B
(peaxmus Bropua), nekapOOKCHIIMPOBAaHUEM COJIel KapOOHOBBIX KHUCIIOT U 3JEKTPOJIU30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIOT. [I[puMeHeHe aaKkaHoB.

Hukaoankanbl. AJMIUKINYECKHE YIIIeBOJIOpoabl. OOImas xapakTepucTHKa Kiacca, (pu3nyecKue
cBoucTtBa. Bunapl wu3omepun. HanpsbkeHHblE W HEHaNpsDKEHHBIE IUKIBL.  XUMHYECKHE CBOWCTBA
LUKJIONpONaHa (TrOpeHHue, THAPUPOBAHUE, INPUCOECIUHEHHE TaJOr€HOB, T'aJlOT€HOBOJOPOIOB, BOIBI) U
LUKIJIOTeKcaHa (ropeHue, XJIOpUpoBaHUE, HUTpoBaHue). [lodydyeHHe IMKIOAIKaHOB U3 aJKaHOB H
JUTaJIOr€HAJIKaHOB.

Auaxkenbl. OOmias xapakTepuctuka kiacca. CTpoeHre MoJeKyJbl dTHieHa. dusnueckue cBONCTBa
alkeHoB. ['eomeTpuyeckas HM30MepUs  AIKEHOB. XMMHUYECKHME  CBOHCTBA  aJIKEHOB. Peakuun
ANEeKTPOGMIBHOTO TMpucoeuHeHus. Peakuu MNpUcOeAUMHEHHs] MO KpaTHOW CBS3M — THAPUPOBAHUE,
raJJoreHUpPOBaHUE, TUIPOTaloreHupoBanue, rujaparanus. [IpaBuino MapkoBHUKOBAa U €ro OOBSICHEHHE C
TOYKH 3pEHUsI SJIEKTPOHHON Teopuu. B3anmoeiicTBre ankeHoB ¢ OpOMOM U XJIOPOM B T'a30BOH (haze uiau Ha
cBeTy. Peakuuu BoccTaHOBIIEHUS U OKUCIEHUA. OKHUCIEHUE aIKEHOB (TOPEHHE, OKUCIIEHNE KHUCIOpPOJIOM B



NPUCYTCTBUM XJIOpUJa NaIaaus, Noj JeficTBUeM cepeOpa, OKHCICHUE TOPSYUM MOAKHCICHHBIM PacTBOPOM
IIepMaHraHaTa Kanus, okucieHue no Baruepy). Ilonmumepusanus. [lonydyeHue alKeHOB W3 QJIKaHOB,
QJIKWITAJIOTCHUJI0B U JUTaJIOreHAIKAHOB. l[puMenenne 3TuneHa u mponuieHa.

Aaxanuenbl. Knaccudukanusi a1ueHOBBIX yriaeBoaopoaoB. ComnpspkeHHbIE aueHbl. Ou3nuecKkue u
XMMHYECKHUE CBOMCTBa AMBHHWIA W u3omnpeHa. 1,2- u 1,4-npucoenunenue. Ilonumepusanusa. Kaydyku.
Bynkanuzanus kayaykoB. Pesuna u 56ouut. Cunte3 Oytagauena u3 Oyrana v 3TaHoJIa.

Aaxunbl. O0mas xapaktepuctuka. CTpoeHue MoOJIeKyJibl aneruieHa. OU3nuecKkue U XUMHUUYECKHUe
CBOWCTBA aNKHHOB. Peakuuu 51eKTpoQUIBHOTO W HYKICO(QWIBHOTO TNpPUCOCAMHEHUs. Peakiun
IIPUCOEAVHEHNS TalOr€HOB, TaJIOTEHOBONOPOAOB, BoAbl. 'mapuposanue. Tpumepusanus u JuMepusanus
anierusieHa. KucioTHele CBOMCTBA aJIKMHOB C KOHLIEBOW TPOMHOM CBsI3b10. ALleTHiinipl. OKUCIEHUE aJKUHOB
pacTBOpoM IepmaHranara kauus. Ilpumenenue auermwnena. KapOugHblii MeTon MNOJy4YeHHs aleTUIICHA.
[Tuponu3 metana. CUHTE3 aJKUHOB AJIKMJIMPOBAHUEM alleTUIIUIOB.

ApeHbl. Apomatudeckue yrieBoaoposbl. [Tonstue 06 apomatuunoctu. [IpaBmio Xrokkens. berzon
— CTpOCHHE MOJIEKYJIbI, U3NYECKUue CBOMCTBA. ['oMonorudeckuii psn 6eH3ona. Mzomepus Au3amMenieHHbIX
OCH30JI0B Ha mpuMepe KCuionoB. Peakuuu snekTpoduiabHOro 3amelneHus. Peakuuu 3aMenieHus B
OCH30JLHOM siJIpe (TAJIOTEHUPOBAHKE, HUTPOBAHUE, ATKUIUpOBaHue). Peakiuu npucoeuHeHus K OCH30Ty
(rugpupoBaHue, XJopupoBaHHe Ha cBeTy). OcoOeHHOCTH XuUMUU ankuiOeH30y0B. [IpaBuna opueHTanuu
3aMEeCTHTENeH B peaklusx 3amenieHns. bpomupoBanue n HUTpoBaHue Tomyosia. OKuciIeHne ankuiOeH3010B
pacTBOpOM IepMaHTaHaTa Kaius. ['anoreHupoBaHue alkuiIOEH30J0B B OOKOBYIO liemnb. Peakuus Bropma—
duTTHra Kak METOJ| CHUHTEe3a anKWiIOeH3070B. CTHUPOJ KaK TpHUMEpP HENPEeTbHOTO apOMaTHYECKOTO
COETUHEHUSI.

IIpuponHble HCTOYHUKH YIJ1eBOAOPOAOB. [IpupoHbIi U MOMYyTHBIM HEPTSIHBIE ra3bl, UX COCTAaB,
ucrnosnb3oBanue. HedTh kak cMmech yriaeBojoponoB. llepBuuHas M BTOpuYHas mepepadboTka HedTH.
Pudopmunr. KameHHslii yrois.

l'anorenonpon3BoaHbie  yriaeBoaopoaoB. Peakuuu  HyKI€OUIBHOTO  3aMEIICHUS U
AMUMUHUpOBaHUs. Peakinu 3aMelieHus rajioreHa Ha THAPOKCUJI, HUTPOTPYMIy, IuaHorpynmy. JleicTBue
Ha TaJOTCHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOrO pacTBopa uienoud. CpaBHEHUE pPEaKIMOHHOU
CIIOCOOHOCTH aJIKWJI-, BHHWI-, (PCHWI- W OCH3WITajJoreHuI0B. lCcronp30BaHUE TaIOTCHIPOU3BOIAHBIX B
ObITy, TexHHMKe U B cuHTe3e. [loHSATHE O MarHuhHOpraHMYeckux coenuHeHusx. llomyueHue ankKaHOB
BOCCTaHOBJICHHUEM HOJAIKAaHOB M0/I0BOAOPOIOM. MarHuiiopraHM4ecKue COeIMHEHHUS.

I'eneTnyeckas CBI3b MCKAY Ppa3JIMYHBIMU KJIACCaMU YTJIICBOJOPOIOB. KauecTBeHHEIC pC€akluu Ha
HCMPCACIIbHBIC YITICBOAOPOIbI.

Tema 4. Kuciopojaconep:kaiiue opraHu4eckue coeIuHeHHst

Cmuprsel. HomeHnknarypa u uzomepus ciupTtoB. TOKCHYECKOE JEHCTBUE HA OPraHU3M METaHOJIa U ITaHoJa.
®dusnyeckre CBOWCTBA MPEAEIbHBIX OJJHOATOMHBIX CIHPTOB. XMMHUYECKHE CBOMCTBA CHUPTOB (KUCIOTHBIE
CBOMCTBA, pEAKUMM 3aMELICHUSA THAPOKCUIBHOM TIPYINIBI HAa TajJoreH, MEeXMOJIEKYJIApHas U
BHYTPUMOJIEKYJISIpHAs JE€THApaTalysi, OKHCIEHHE, PeaklUU YIJIEBOJAOPOAHOrO pajuKana). AJKOTOJATHI.
I'maponus, ankuiavpoBaHue (CHHTE3 MPOCTHIX 3GUPoOB MO BuibsMcony). IIpoMblIeHHBIH CHHTE3
MeTaHoJa. MHOrOaTOMHBIE CIIUPTHI. DTUJIEHTJIMKOIb U TIIMLEPUH, UX (U3NYECKUE U XMMHUUYECKHE CBOMCTBA.
CuHTe3 JnuOKcaHa W3 OTWICHNMKONA. TokcnyHOCTh ATHieHIrmKons. KauecTBeHHas peakuusi Ha
MHOT'OaTOMHBIE CIIUPTBHI.

IIpocTthie 3pupbI Kak U30MEpHI MPEAETHHBIX OJTHOATOMHBIX CIUPTOB. CpaBHEHUE UX PUBNYECKUX H
XUMUYECKUX CBOMCTB CO cipTaMu. Peakius pacuierieHust mpocThIX 3(UPOB HOTOBOIOPOIOM.

®enoabl. Homenkiatypa u u3omepus. B3aumHoe BiMsHUE TpyII aTOMOB Ha mIpumepe (eHoma.
duznyeckne U XMMHYECKHUEe CBOWCTBa peHosa U Kpe3onoB. KucinoTHble cBoiicTBa (DEHOJIOB B CPABHEHUHU CO
cnuptamu. Peakuuu 3amenieHuss B O€H30JbHOM KoOJblie (raJloreHUpOBaHUE, HUTpoBaHue). OKHUCIeHHE
(denonos. KauectBennsie peakiuu Ha ¢enou. [Ipumenenue denona.

KapOonuibHble coeMHEeHUsl. DIEKTPOHHOE CTPOCHHE KapOOHWIBHON TpYIIbl. AJBACTUABl U
KeToHbl. Du3nueckue CBONCTBAa GopManbleruaa, areTalbaeruaa, aneTtoHa. [IoHATHE O KeTO-€HOJbHOU



TAyTOMEPUH KapOOHWJIBHBIX COCAMHCHHWH. Peakuuu HYKICOPHUIBHOTO MPHCOCAUMHEHHs. Peakiun
NPUCOCTUHEHUST BOJIbI, CIMPTOB, IIMAHOBOJAOpOJA U THIpOCyib(ura Hartpus. CpaBHEHHME PEaKLMOHHOM
CIIOCOOHOCTH AJIBJCTHIOB M KETOHOB B PEAKIUAX MPUCOCTMHEHHs. Peakiinu 3aMenieHus: aTOMOB BOJ0pO/ia
IIpU O-yTIepoIHOM aToMe Ha ranoreH. [lomumepusamus ¢popmanbaeruia u anetanbaeruia. CHHTE3 CIUPTOB
B3aUMOJICHCTBUEM KapOOHMIIBHBIX COCAMHEHUH ¢ peakTHBOM [ 'puHbsipa. OKHCICHHE KapOOHMIbHBIX
coeauHeHuil. CpaBHEHHE OKUCIICHUS aJIbJICTHOB U KETOHOB. BoccTaHOBICHHE KAPOOHMIBHBIX COCIMHEHHIA
B crnupthl. KauyecTBeHHbIC peakiMM Ha albJCTHIHYIO TpyMy. Peakiuu ajibA0JIbHO-KPOTOHOBOM
koHgeHcanuu. OcobeHHocTH dopManbaeruaa. Peaknus hopmansaeruaa ¢ heHoom.

KapOoHoBbIe KHCJI0TBI. DJIEKTPOHHOE CTpOEHHE KapOOKCHUIBLHON Tpynmbl. ['OMOJOTHYECKHH Pt
MpeIeIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCIOT. PU3HUECKre CBOMCTBA KAPOOHOBBIX KHCIOT HA MPUMEPE
MYpaBbUHOM, YKCYCHOM, MPONMUOHOBOM, MAJIbMUTUHOBOM M CTEAPUHOBOM KHUCJIOT. XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCIOT. KuCIIOTHBIE CBONCTBa (M3MEHEHUE OKPACKH WHAMKATOPOB, PEAKIMUA C AKTUBHBIMH
MeTaJlJlaMl, OCHOBHBIMH OKCHUJAaMH, OCHOBAHUSAMHU, COJISIMH). VI3MeHeHue cuibl KapOOHOBBIX KHCIOT IMpPH
BBEJICHUU JOHOPHBIX M aKIICNITOPHBIX 3aMecTUTeNei. B3anMoaeiictBue KapOOHOBBIX KHCIOT CO CIIHPTaAMHU
(peakmust srepudukanuu). ['ajoreHnpoBaHne KapOOHOBBIX KHCIOT B OOKOByIO 1emb. OcoOeHHOCTH
MypaBbHHON KHCJIOTHI. BakHeHIne mpeAcTaBUTENN Kiacca KapOOHOBBIX KHCIOT U WX MPUMEHEHHE.
[TonyyeHne MypaBbMHONW W YKCYCHOM KHCIOT B HPOMBILIUIEHHOCTH. Bpiciine KapOOHOBBIE KHCIIOTHI.
[[{aBeneBasi KuCIOTa KaK MPEACTABUTENh JUKApPOOHOBBIX KUCHOT. [IpencraBiieHne O HENpeAeNbHBIX U
apoMaTH4ecKux Kuciorax. OcoOOEHHOCTH UX CTPOEHUS U CBOWCTB. 3HaUCHHE KapOOHOBBIX KUCIIOT.

DyHKUMOHAJIbHbIE NPOM3BO/AHbIE KapOOHOBBIX KHCJIOT. [lonmydyeHue XJIOpaHTUAPUIIOB U
aHTUAPUIOB KUCIOT, UX I'MIponu3. [lonydeHue cioKHbIX 3(HUPOB C UCIOJIB30BAHUEM XJIOPAHTHIPUIOB U
aHTUAPUIOB KUCIOT. CroxHble >(QHUPBI KaK HM30MEpbl KapOOHOBBIX KHCIOT. CpaBHEHHE (QH3HMUECKUX
CBOWCTB U PEAKLIMOHHOM CIIOCOOHOCTH CIIOKHBIX 3()UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3¢upoB. CuHTE3 CIOKHBIX 3(GupoB (eHonaoB. CrnoxkHbIE APUPHI HEOPTAHWYECKHX KHCIOT.
Hutpormuuepun. Amuasl. Conau KapOOHOBBIX KHCIOT, UX TEPMUYECKOE PpaA3JIOKEHHE B IPUCYTCTBHU
miesnour. CHHTe3 KapOOHUIBHBIX COEAMHEHUN PA3JI0KEHUEM KaJIbIIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.

Tema 5. A30T- U cepocoepskanue coeJMHeHH s

Amunsl. M3omepus amuHoB. IlepBuuHble, BTOPUYHBIE U TPETUYHbIE aMUHBl. PU3NYECKHUE CBOMCTBA
MPOCTEHIINX aMUHOB. AMHMHBI KaK opraHuueckue ocHoBaHMs. CoNU alKWIaMMOHUS. AJNKWIMPOBaHHUE U
alUIMpOBaHWE aMUHOB. Peakuuy aMHMHOB C A30TUCTOM KHCJIOTOM. ApOMaTH4EeCKHME aMUHBI. AHWIMH.
B3aumHoe BnusHME TPYIIl aTOMOB B MOJIEKYJ€ aHWJIMHA. XHWMHUYECKHE CBOWCTBA aHWIMHA (OCHOBHBIE
CBOMCTBA, PEAKIMHU 3aMEIIECHUS B apOMaTU4ECKOE PO, OKHCIEHHUE, alUIupoBaHue). /lnazocoennHeHNs.
[Tonyuenne aMUHOB U3 CIUPTOB U HUTpOCcOeAUHEHUN. [[pumenenne anuimHa.

I'erepoumkiabl. @ypaH U NUPPON KaK MPEACTABUTEIN MATUWIEHHBIX ITE€TEPOLUKIOB. DIEKTPOHHOE
CTPOE€HHE MOJIeKyJbl nuppona. Kwucinorneie cBoiictBa mnuppona. Ilupuann kak mnpeacraBUTENb
LIECTUWICHHBIX TETEPOLUKIIOB. JJIEKTPOHHOE CTPOCHHE MOJIEKYJbl nupuavHa. OCHOBHBIE CBOWMCTBA
MUPUJIMHA, pEaKLIUK 3aMEeLIeHHsI ¢ apoMaTH4ecKuM siipoM. [IpencraBienue 06 nMuaa3osne, TUpUIUHE,

MMYPHUHE, ITYPUHOBBIX U TUPUMUANHOBBIX OCHOBAaHUSX.

Ankanouspl. MeTonpl BbIIETICHUS aJTKaJOWI0B M3 pacTeHUd. MeTonbl OOHapYKEeHHS alIKaJOWIOB.
Knaccudukanus u THIMYHBIE TPEICTABUTENN ATKATOUIOB.

Tema 6. bruojornyeckn akTUBHLIE BellleCTBA

Yraesoabl. MoHo- 1 qucaxapupl. @yHKIMM yIiIeBOI0B. bronornyeckas poiib yriieBoJaoB. I moko3a —
¢u3nueckre CBOMCTBa, IMHEHHAs U IUKInYecKas (opMbl. Peakiiuu riitoko3bl (OKUCICHHE a30THOM
KHCJIOTOM, BOCCTAHOBJICHHE B IIIECTHATOMHBINA CITUPT), KAYECTBEHHBIE PEAKITUU Ha TII0K03y. bpoxenue
IIII0KO03bI. PPYKTO3a Kak n3oMep IiroKo3bl. Prbo3a u ne3okcupudosa. [lonsatue o rmuko3ngax.

Hucaxapunel. Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOUIUX AMcCaxapuI0oB. ManbTo3a U JaKkTo3a,
nemtobuosza. ['maponus nucaxapuaos. [lomyuenune caxapa u3 caxapHoii cBekibl. [lonmucaxapuasl. Kpaxman,
IIIMKOTeH, 1esutoo3a. KauecTBeHHas peakuus Ha kpaxmai. ['uaponus nonvcaxapuiaos.



Kupsbl Kak cioxHble 3QUpPHl TNIHLIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. OMBLICHHE XHPOB.
I'uaporenuszanyst )KUpoB. Mbl1a Kak COJU BBICIINX KAPOOHOBBIX KUCIIOT.

AMHUHOKHCJIOTHI Kak aM(pOTepHbIC COCAMHEHHs. Peakuum ¢ KHCIOTAMH M OCHOBaHHSMH.
O6pa3zoBaHue CIOKHBIX 3(PUPOB.

HenTtuapl. [lentuanas cBsi3b. AMUJIHBIA XapakTep MENTUIHON CBs3U. ['maponus nentuaoB. benkwu.
[lepBudHas, BTOpUYHASI U TPETUYHAS CTPYKTYPHI OesikoB. KauecTBEeHHBIE peaKIiy Ha OCIKH.

Hyxnennosbie kucjaornl. Hyxieosnnsl. Hyxieotnnasl. HykiaenMHOBBIE KHCIIOTBI Kak INPUPOAHBIE
nosnimMepsl. Ctpoenue JJHK n PHK. I'naponu3 HyKJI€HHOBBIX KUCIIOT.

Tema 6. BLICOKOMOJ'IeKyJ'[ﬂpHLIe COCANHCHU A

IlonsiTHe 0 BBICOKOMOJIEKYJSIPHBIX BemiecrBax. [lonumepusanus M NONMKOHACHCAIMS KaK METOJbI
co3gaHusi nojauMepoB. Oinactomepsl. [lpupoansiii M cuHTeTHYeckui Kayuyk. Comoaumepu3anus.
CoBpeMeHHbIE MIACTUKHU (MOJMATHIICH, IMOJMIIPONUIICH, MOJUCTUPOI, MOJUBUHUIXIOPUA, (TOPOILIACT,
MOJIMATIIICHTEpeTanaT, akpuiI-OyTaaTueH-CTUPOIbHBIA IUTACTUK, TONUKapOoHaTe). [lpupomnHbie wu
CUHTETHYECKUE BOJIOKHA (0030D).

11 kaace
Tema 1. HemeTamabl

Knaccugukanus HeopraHMYeCKMX BEILECTB. DJEMEHThl MeTaUlbl M HEMEeTaulbl U MX IOJO0XKEHHE B
[Iepnonnueckoii cucreme.

Bonopoa. Ilomyuenue, ¢usuueckue M XUMHUYECKHE CBOMCTBAa (peakuuu ¢ MeTalaMu U
HEMeTaJlJIJaMH, BOCCTAaHOBJIEHUE OKCUJIOB U couiet). ['uapussl. ToriuBHbIE 371€MEHTHI.

I'asorenbl. OOmas xapakTepucTHKa HOArpynnbl. (Pu3nyeckue CBOMCTBAa MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH M3MEHEHUSI OKUCIUTEIbHOW aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBUU C UX IOJIOKEHUEM B
nepuoaudeckoil Tabiune. Ilopsaok BBITECHEHMs rajlor€HOB W3 PAacTBOPOB rajoreHu0B. OcoOeHHOCTH
xuMun Qropa. XJOp — TMONyYeHHE B TPOMBINUIEHHOCTH W JIAOOPAaTOPHH, pPEaKIUh C METaJUIaMd |
HeMeTallaMu. BzaumonelicTBue xjopa ¢ BOJIOW U pacTBopamH 1enodeil. Kuciopoassle coequHeHns X1opa.
'MnoxyopuTel, XJI0paT U MepXJopaThl Kak TUNUYHbIE OKUCAUTENU. OCOOEHHOCTH XMMUU OpoMa M HOJa.
KauectBeHHas peakuus Ha Hon. ['aloreHoBOIOpOABI — IOJIyYEHUE, KUCIOTHBIE U BOCCTAaHOBHUTEJBHBIC
coiicTBa. ConsiHast KUclioTa U ee coiu. KauecTBeHHbIE peakiui Ha rajloreHu-MOHBI.

DJIeMeHThl NOArpyNnNnbl Kucjaopoaa. O0mas xapakTepucTuka noarpynnsl. Puzndyeckue cBoiicTBa
npocTeix BemecTB. O30H Kak ajioTponHas Moaudukanus kuciaopona. Ilomydenune o3ona. O30H Kak
okuciurenb. [lo3uTHBHAs U HeraTMBHAs POJb 030HA B OKpysKaromied cpene. CpaBHEHUE CBOMCTB O30HA U
KHciopoJa. Boaa u nepokcu BoIOpoJa Kak BOJOPOAHBIE COCAMHEHUS KUCIOPOAA — CPABHEHUE CBOWCTB.
Ilepokcu Bogopoia Kak OKMCIUTENb U BoccTaHOBUTENb. [lepokcnapl metamios. Cepa. AioTpomnus Cepsl.
dusnyeckue U XMMUYECKUE CBOMCTBA cepbl (B3aUMOJEHUCTBUE C MeTaJlJlaMH, KHCIOpPOJIOM, BOAOPOIOM,
pacTBopamMH  Iienoueil, KuciaoTamMHu-okucautensimMu). CepoBogopo — IMOJydYeHHE, KHUCIOTHbIE U
BOcCTaHOBUTENbHBIE cBoOMCTBA. Cynbduabl. CepHUCTHIM ra3 Kak KHUCIOTHBIM Okcul. OKHUCIUTEIbHBIE U
BOCCTAHOBUTENIbHBIE CBOWCTBA CEPHUCTOro rasa. llomyueHue cepHHMCTOro raza B INPOMBIIUIEHHOCTH H
naboparopun. Cepuucras kucinora u ee cond. Cepuslii anruapupa. CepnHas xkucnora. CpoiicTBa
KOHIICHTPUPOBAHHOU M pa30aBIeHHOW CEpHOM KHUCIOTHI. J[eHCTBHE KOHIEHTPHUPOBAHHOW CEPHOM KHCIOTHI
Ha caxap, MeTajulbl, HeMeTaulbl, cyiabuabl. Tepmuueckas ycTtoiuMBocTh cyibdaroB. KadecTBenHas
peaKIMs Ha CEPHYIO KUCIIOTY U ee cosr. TrocepHast KUCI0Ta U THOCYIb(aThI.

A30T U ero coeAMHeHUsl. DJIEMEHThl NOArpynmbl a3ora. OOmas XapakTepUCTHKa MOJATPYMIIHI.
dusnyeckue CcBOICTBa NPOCTHIX BewiecTB. CTpoeHuMe MoOseKyiabl a3oTra. Pu3nueckue M XUMHUYECKUE
cBoiicTBa azoTa. llomyueHue azoTa B NMPOMBINUIEHHOCTH U jaboparopuu. Hutpuasl. AMMHak — e€ro
noJrydeHue, Gpu3nuecKkue U XuMuueckue cBoiictBa. OCHOBHBIE CBOMCTBA BOJAHBIX pacTBOPOB amMmMuaka. Conu
ammoHud. [loBeneHue conell aMMOHMSI NpHU HarpeBaHUM. AMMHAaK Kak BOcCCTaHOBMTENb. [IpumMeHeHue
ammuaka. Oxcuapl a3ora, ux nomydeHue u cBoiictBa. Oxcun azota(l). Oxucnenme okxcuma aszora(ll)
kucioposom. Jumepusanus okcuaa azota(IV). A3zoTucras kuciora u ee coiau. HUTpUTBI Kak OKUCTUTENN U



BOCCTAaHOBUTEIN. A30THas KHCJIOTa — (1)I/I3I/I‘ICCKI/IC N XUMHYCCKHEC CBOfICTBa, IMOJIYUCHHUC. OTtHomeHne
a30THOM KHCIIOTHI K METajjlaM M HeMeTalulaM. 3aBUCHMOCTD OpOoaAYKTa BOCCTAHOBJICHUSA a30THOM KHCJIOTHI
OT aKTUBHOCTH MCTAaJlUIa 1 KOHICHTpalIu KHCJIOTHI. TepMI/I‘IeCKaﬂ YCTOﬁqHBOCTB HUTPATOB.

®ocdop u ero coenumnenus. Ayorpornusi pochopa. Xumudeckue coiictBa (ocdopa (peakiuu ¢
KHUCJIOPOIOM, TAIOT€HAMH, METaJIJIaMH, CIIO)KHBIMH BEIIECTBAMHU-OKHUCIUTEISIMU, Iienoyamu). [lonydyenue u
npumeHenne (ocdopa. Pochopusiii anrunpun. Oprodocdopuas u mMeragochopHast KUCIOTH U UX COJIH.
KauectBennas peakius Ha optodocdarsl. Pasznoxenue oprodochopnori kuciotel. I[Iupodocdopras
kucnora u nupodocdarel. Dochuapl. Dochun. Xmopuasl docdopa. Okcun docdopa(lll), dpochopucras
KHCJIOTA U €€ COJIH.

Yraepoa. Amnorponus yriepona. CpaBHEHHE CTPOCHHUS M CBOWCTB TrpaduTa W anmasza. DyuiepeH
Kak HOBas MoJekyisipHas ¢opma yriepona. ['paden kak MoHocnoil rpadura. YriaepoaHble HAaHOTPYOKH.
VYronb. AKTHBUPOBaHHBIN yroyb. AncopOuus. XuMudeckue cBorictBa yris. KapOuasl. ['maponus kapOuma
Kanplus U KapOuaa amomMuHus. Kapouisl nepexoJHbIX METaIOB KaK CBEPXIPOUHbIe MaTepuanbl. OKCHUIbI
yriaepoaa. OOpa3oBaHME yrapHOro ra3a IpM HENOJHOM CrOpaHMM YIVIs. YTOjb W YrapHbI raz Kak
BOCCTaHOBUTENH. Peakiusi yrapHoro rasa c¢ pacmiaBamu menodeil. CuHTe3 (QopMHATOB M OKCalaTOB.
VYraekucnelid ra3. YrojpHas KHCIOTA M ee coiu. [loBeieHue CpeHHMX M KHCIBIX KapOOHATOB IpH
HarpeBanuu. OpraHuueckue CcOeIWHEHUus yriepona. YriaeBomopoasl. Kuciopoa- u asorconepikariue
OpraHUYECKHUE BEIIECTBA.

Kpemnnii. CoiicTBa npocToro BeuecTsa. Peakiuu ¢ XjaopoM, KUCIOPOIOM, pacCTBOpPaMH LIEI0YEH.
Oxcu KpeMHUs B IpupoJe U TexHuke. KpemHueBble KUCIOTH U UX conu. ['unponus cunukaros. CunaH —
BOJIOPOAHOE COEAMHEHUE KPEMHHUS.

Bnaropoanbie (mHepTHBIE) ra3pl. OOLIas XapakTEpUCTUKA 3JIEMEHTOB I1aBHOW noiarpynnsl VIII
rpynibl. OCOOEHHOCTH XUMUYECKUX CBOMCTB. [IpumeHeHne 01aropoJHbIX Ia30B.

Jemonctpanumn. 1. ['openue Bogopoaa. 2. [lomyuenue xsopa (ONbIT B IpOOUPKE).

3. OxucnuTenbHbIE CBOWCTBA pacTBOpa runoxjoputa Hatpus. 4. OneiTel ¢ OpoMHOI Bogou. 5. [1naBnenue
cepsl. 6. ['openue cepsl B kuciopoje. 7. Bzaumoneiictue xkenesa ¢ cepoil. 8. ['openue cepoBogopona. 9.
Ocaxnenue cynbduuoB. 10. CoiictBa cepHucrtoro raza. 11. JlelicTBue KOHIICHTPUPOBAHHOI CEpHOM
KHMCIIOTBI Ha Meab U caxaposy. 12. PactBopenune ammuaka B Boje. 13. OCHOBHbIE CBOMCTBa pacTBopa
ammuaka. 14. Karanutuueckoe okucienue ammuaka. 15. [lonyuenne okcuna azota (II) u ero oxucnenue Ha
Bo3ayxe. 16. [leiictBue a30THON KUCIOTH Ha Meab. 17. I'openue docdopa B kucnopoze. 18. IIpeBpaienue
KpacHoro ¢ocpopa B Oenblii U ero ceueHue B TeMHoTe. 19. BzaumoneiictBue dochopHoro anruapuia c
Bogoi. 20. OOpasubl rpadura, anmaza, kpemHusa. 21. ['operune yrapHoro raza. 22. TyuieHue njiamMeHH
yIJIeKHCIBIM ra3oM. 23. PasnoxkeHue mpamopa.

JlabopaTopubie omnbiThl. 1. IlomydyeHue xiopa M u3ydeHue ero cBocTB. 2. CBoiicTBa
xJiopcoiepxkanux otoenupareneid. 3. CpoiicTBa Opoma, nona u ux cosiel. 4. M3yueHue cBONCTB CepHOi
KHUCJIOTHI U ee cojieil. 5. M3yuenne cBOWCTB BOJHOTO pacTBOpa ammuaka. 6. CBolcTBa cojied aMMOHHUS. 7.
KayecTBeHHast peakuuss Ha kKapOoHaT-uoH. 8. McmbiTaHWe pacTBOpa CHUJIMKaTa HaTpUs HMHIAMKATOpOM. 9.
O3HakoMJIeHHEe ¢ 00pa3laMu MPUPOIHBIX CHIIMKATOB.

Tema 2. MeTa/LIbl

OOuue cBoiicTBa MeTa10B. OO0t 0030p 71eMEHTOB — MeTalI0B. CBOMCTBA MPOCTHIX BELIECTB-
MeTauIoB. Metauindeckue Kpucramindeckue pemeTku. CriaBbl. XapakTepUCTHKAa HanOoJiee M3BECTHBIX
cru1aBoB. [lonyuenue u npuMeHeHre METaJIIOB.

MeTtasuiibl raaBHbIX noArpynm. [llenounvie memannvl — oOmas XapakTEPUCTUKA TOATPYIIIIHI,
XapaKTepHbIe PEaKIMU HATpUs U Kayust. CBOMCTBA 1IETOUYHBIX MeTaIoOB. [lonyueHue menoyHbpiX METalIoB.
CoJla 1 eIKui HaTp — BaXKHEWIIINE COCTMHEHUS HATPHSI.

Bepunnuii, macnui, MeNTOYHO3EMENbHBIE METAUTBl. MarHuil v Kanblui, UX 0o0IIas XapaKTepUCTUKa
Ha ocHOBe mnojoxeHus B Ilepunonndeckoi cucreme snemeHtoB . M. MenzaeneeBa U CTpOEHUS aTOMOB.
[Tonydenue, ¢u3nuecKkue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHWE MAarHus, Kbl U WX COCIUHEHHIA.



AmdoTepHOCTh OKcHAa U ruapokcuaa oepusuinsa. JKecTKocTh BOJBI U CIOCOOB! ee ycTpaHeHHs. Okpacka
IIJIAMEHU COJISIMHU ILIEJIOYHBIX U IET0YHO3EMENIbHBIX METAJIIIOB.

Anmomunui. PacipocTpaHeHHOCTh B MPUPOJIE, HU3UIECKNE U XUMHUYECKHE CBOMCTBA (OTHOIIEHUE K
KHCIIOpOJly, TaJoreHaMm, pacTBOpaM KHCJIOT W IIeloueH, amomoTepmus). AMQPOTEpHOCTh OKCHIA H
ruapokcuaa amomunus. Conu amomunus. [lonHoe paszioxkeHue BOJOW COJEH alllOMMHUS CO ClIaObIMH
ABYXOCHOBHBIMU KHCJIOTAMMU. AmoMuHaTtel B TBCPAOM BHUAC U B pPACTBOPC. HpI/IMeHeHI/Ie AJIFOMHUHUA.
CoenuHeHUs aTIOMUHUS B HU3IIUX CTETICHAX OKHCIICHUS.

Onoso u ceuHey. Hpel[CTaBJIeHI/Ie 0 CBOICTBax 0108d U C6UHYAa U UX COCAUHCHUIX.
MeTajibl NOOOYHBIX MNOArpYyIIIL. OcobeHHoCTH CTPOCHUA aTOMOB IIEPEXOJHBIX METAJIJIOB.

Xpom. Ousnueckue CBOMCTBA, XUMUUYECKHE CBOMCTBA (OTHOLIEHUE K BOASHOMY Mapy, KUCIOPOAY,
XJIOpY, pacTBOpaM KucioT). lI3MeHeHue OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX U KHCIOTHO-OCHOBHBIX
CBOWMCTB OKCHJIOB M THJIPOKCHJIOB XpOMa C POCTOM CTEMEHU OKHCIEHUs. AM(OTEpHBIE CBOWCTBA OKCUIA U
ruapokcuna xpoma(lll). Oxucnenue coneit xpoma(lll) B xpomarbl. B3auMHBIE mepexojbl XpoOMaToB H
TUXPOMATOB. XpOMATHI U IUXPOMAThI KaK OKUCITUTEIIH.

Mapeaney — pu3ndeckue U XMMHYECKHE CBOWCTBA (OTHOIICHHE K KHUCIOPOAY, XJIOPY, PACTBOpaM
kuciot). Oxcun mapranua(lV) kak oxucnurens u Karaimuzarop. [lepMaHranat kanus Kak OKHUCIUTEINb.
Manranat(VI) kaiust 1 ero CBOMCTRBa.

Kenezo. Haxoxnenue B mpupoje. 3HAUCHHUE 3Kelie3a JJIs opraHu3Ma delioBeka. Duznueckue
cBoiicTBa jkene3a. CruiaBbl jkeje3a C YIVIEpOJOM. XUMHUYECKHE CBOMCTBa keneza (B3aUMOJICHCTBUE C
KHCJIOPOJIOM, XJIOPOM, CEPOM, YIJIeM, KUCIOTaMH, pacTBOpamu coiieil). CpaBHEHUE KHCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaa xkene3a(ll) m rumpokcuna sxenesa(Ill). Conu
xene3a(ll) wu sxemesa(Ill). Meronbr mepeBoma comeii sxkene3a(ll) B comm skemesa(lll) m  oOpatHO.
OxucnutensHbie cBoiicTBa coenquHeHui sxenesa(lll) B peakusx ¢ BOCCTAaHOBUTEISIMU (MOAHUIOM, MEJIBIO).
[{nanuaHbIe KOMIUIEKCHI JKelne3a. KauecTBeHHble peakiuu Ha nonbl xene3a(ll) u (1I1).

Meow. Haxoxnenue B mnpupone. PHU3MYECKHE M XHMHYECKHE CBOWCTBAa (B3aMMOJIEHCTBHE C
KHCIIOPOJIOM, XJIOpOM, cepol, kuciotamu-okucautensimu). Coiau Meau(Il). Mennsiil kynopoc. AMMuakaTsl
meau(l) u megu(Il). [Monyuenne oxcuaa meau(l) Boccranosnenuem ruapokcuaa meau(Il) rioko3oid.

Cepebpo. ®u3nueckue U XMMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C CEPOH, XJIOPOM, KHCIOTaMH-
okuciaurensimu). OcaxJeHue okcuaa cepeOpa MHpu JSHCTBHM MLIENOYM Ha COJM cepedpa. AMMMAKaThl
cepedpa kak okuciuTeny. KauecTBeHHas peakiusi Ha MOHBI cepedpa.

3on0mo. Ou3NUEeCKUE U XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C XJIOPOM, «IAPCKOM BOAKOI.
CriocoObl BbIIETIEHUS 30JI0Ta U3 30JJ0TOHOCHOM MOPOJIBI.

[unx. ®usznyueckue U XUMUYECKUE CBOMCTBA (B3aMMOJCHCTBUE C TajJOreHaMH, KHUCIOPOJIOM, CEpPOi,
pacTBOpaMH KUCIOT U 1menoueit). AMGOTEPHOCTh OKCHIA U THAPOKCH 1A ITIMHKA.

Pmymey. IIpencraBnenne o CBONCTBaX PTYTH U €€ COCINHEHUSX.

HMemonctpanun. 1. Komnexkuus metamios. 2. Komekius MunepanoB u pya. 3. Komnekuus «XKeneszo
u ero cruaBb». 4. OkxpaliuBaHue MJIAMEHH COJSMHU IIEIOYHBIX U IIEJIOYHO3EMEIbHBIX METaUIoB. 5.
BsaumoneiictBue Hatpus ¢ Bojoi. 6. BzaumopeiictBue kanbius ¢ Bogou. 7. Komnekuus «ATIOMUHURY. 8.
[InaBnenue antoMuuus. 9. BzaumoielicTBre amfOMUHUS CO IIETOYBIO.

10. Amomotepmusi. 11. BzaumopeiicTBrue Xpoma ¢ COMSTHON KUCIOTOM 0e3 mocTyma Bo3ayxa. 12. Ocaxnenne
ruapokcuaa xpoma (III) u oxucnenue ero mepokcuaom Bogopona. 13. Pa3noxkeHue auxpoMara aMMOHHS.
14. Pa3znoxxeHue mepokcuia BOAOpOJa Moja AECHCTBUEM AUOKcHAa Maprasma. 15. OcaxaeHue rupokcuaa
xene3a (II) u okucnenue ero Ha Bo3ayxe. 16. Boigenenue cepebpa u3 ero comneit 1elicTBUEM MEIH.

JlaGopaTopHble onbIThl. 1. OKpamMBaHWe TJIAMEHH COCAWMHEHUSIMU IIEJTOYHBIX METAIOB. 2.
O3HakoMJIeHME C MHMHEpajJaMd W BaXXHEUIIMMHU COEAMHEHUSMU WIEJIOYHBIX MeTawioB. 3. CBoMCTBa
COCIMHEHHH IEI0oYHbIX MeTaioB. 4. Okpacka IUITAaMEHH COJIIMH IEJI0YHO3EMENIbHBIX METaJioB. 14.
CaoiictBa maraust u ero coeauHeHui. 15. CpoiictBa coeauHeHuil kanmpuus. 16. XKectkocts Boawl. 17.
CpoiictBa amomuHus. 18. CpoiictBa coenuHeHuit amomuHus. 19. CpoiictBa coenuneHuil xpoma. 20.
CpolicTBa Mapranua M ero coenvHeHui. 21. M3yuenue MuHepanoB xene3a. 22. CpoiicTBa xenesa. 23.



CBolCTBa MeH, €€ CINIaBOB U coenuHeHnH. 24. CBoicTBa IIMHKA U €r0 COeTUHEHUN.

Tema 3. Ctpoenue atoma. XuMu4ecKasi CBSI3b

Crpoenne atoma. Hyximael. M3otonel. Tumnel paguoakTuBHOro pacnaga. TepMosiiepHbIi CUHTE3.
ITomyyenne HOBBIX 371€MEHTOB. SlnepHble peakuuu. CTpoeHHE SIIEKTPOHHBIX 000JIOYEK aTOMOB.
[IpencraBnenre o0 KBaHTOBOM MexaHwke. KBaHTOBbIe umcnia. ATOMHBIE opOurtanu. Pagmyc aroma.
DNEKTPOOTPULATEIBHOCTD.

OnekTpoH B arome. Jlyanu3m XapakTepUCTHK dJieKTpoHa. [IpuHUMI — HEompeneIeHHOCTH.
DnexTpoHHOe 001aK0. BomHOBBIE XapaKTepUCTHKHU 3JEKTpOoHA. BonHOBOE ypaBHEHUE U SHEPTHUS dJIEKTPOHA
B aToMe Bojopoaa. HeompeneneHHOCTh KOOPAMHATHI 3JIEKTpoHa B aTtoMe. OCHOBHOE M BO30YXKICHHOE
COCTOSIHHME 3JICKTPOHA B aTOME.

DNEKTPOHHBIE 000JIOYKH MHOTO3JIEKTPOHHBIX aTOMOB. [ J1aBHOE, TOOOYHOE U MarHUTHOE KBAaHTOBHIE
yucna. Cnun snexkrpona. [punuun B.I1aynu.

dopma SIEKTPOHHBIX OOJIAKOB. DIEKTPOHHBIE KOH(HUryparuu atomoB. llepmoamueckas cucrema
anemenToB J[.Ml.MenneneeBa M TMOPSAAOK 3alONHEHHS SIICKTPOHAMH JJIEKTPOHHBIX O0OJIOUEK aTOMOB.
[IpaBwmiio I'ynna (XyHna).

Xumuyeckas cBsi3b. Bunbl xumudeckoii cBa3u. KoBaneHTHast CBsI3b U €€ XapaKTePUCTHKU (JITMHA
CBSI3H, MOJIIPHOCTB, MOJISIPU3YEMOCTh, KPATHOCTD CBsI3K). MoHHas cBsi3b. MeTanmindeckas CBS3b.
DIeKTPOOTpUIIATEIbHOCTh. BaH-nep-BaanbcoBa ((us3nueckas) CBA3b U XUMHUECKas CBA3b.
HNounnblii Bug xumuyeckoit cBa3u. KoBaneHnTHas cBs3b. HanpaBiaeHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHBIX
cBsizei atoma. Monekyinbl. CTpykTypHbIe popmysibl. Moenb MUHUMATbHON SHEPTHH B3aUMOICHCTBUS
ANIEKTPOHHBIX Map aroma (Moaens ['niuiecnn). ['eomerpus npocredux Mosiekyi. BaneHTHOCTS.
MonekynsipHble OpOUTANIN U SHEPTHsI 00pa30BaHUs IPOCTEHIINX IBYXaTOMHBIX MOJIeKy. JloHOpHO-
aKIIEITOPHBIN MeXaHu3M (OPMHUPOBAHUS KOBAJICHTHOU CBs3u. BogopoaHas CBs3b.

Ctpoenue TBepabIx Tes. Kpucrammmueckue u amopdHbie Tema. THUITBI KPUCTAIUTMYECKUX PEIIETOK
METAJUIOB U HOHHBIX COEMHEHUN. MeXMONEKYJIIApHbIE B3auMOIeCcTBUs. BogopoaHas cBs3b.

JemouncTpanuu. 1. O6pasibl BelecTB MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. 2. Bo3ronka
noxa. 3. Monenu mosnekyd. 4. Kpucramindeckue pemerku.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH IPOTCKAHUA XUMHIECCKHUX pealcum‘fl H COCTOAHHUEC BeIECTBA

Kaaccndukanus XuMu4eCKHX peaKnui 110 pa3Iu4HbIM IPU3HAKAM CpaBHEHUS. [ OMOTeHHBIE U
rereporeHHsle peakiuu. Kiaccudukanus o 3Haky temniaoBoro agpdexra. OdpaTumbie 1 HEOOpaTUMBbIE
peakuuu. KaTanuruueckue u HeKaTalIUTHYECKUE peakluu. Peakiiuu ¢ u3aMeHeHneM 1 0e3 U3MEHEHUs
CTETIEHU OKUCJIEHUS PJIEMEHTOB B COEAMHEHMSIX.

JHepreTuka XumMu4eckux peakuuid. TeroBoii 3pdext xumMudeckux peakuuid. DHI0TEpMUYECKHE
U 2K30TepMuYecKue peakiuu. 3akoH ['ecca. Temiora oOpa3zoBanust BemecTBa. JHeprus cBs3u. [lorstue o6
sHTanbIMU. IloHsTHe 00 sHTponuu. Bropoil 3akoH TepmoauHamuku. OHeprus [ubG6ca um Kputepuu
CaMOIIPOU3BOJILHOCTH XUMHUYECKON peakiuu. 3akoH ['ecca. TerioTsl (3HTANBNNU) 00pa30BaHUS CIOKHBIX
BEIIECTB U3 MPOCTHIX.

CkopocTh XMMHYECKHX peaKlWid U ee 3aBUCHUMOCTb OT MPHUPOJbI PEarupyrolux BEIIeCTB,
KOHIIEHTPAllUM PEarcHTOB, TEMIIEPATypbl, HAIMYMS KaTaau3aropa, IUIOMAAN MOBEPXHOCTH PEArupyIOLIUX
BellecTB. 3akoH JeicTByromux Macc. IlpaBuno Baut-I'odda. [lonstre o0 sHeprum akTuBaluuu U 00
HHEPreTU4ecKoM IMpoduie peakuuud. 'OMOTeHHBI M reTeporeHHbld Katanus. Ilpumepsl KaTaluTHYECKUX
MIPOLIECCOB B TEXHUKE U B JKUBBIX OopraHnu3zMax. @epMeHThl Kak OMOJI0rHYeCKHe KaTaau3aTophbl.

Oo0paTumble peakuuu. Xummudeckoe pasHoBecue. IIpunuun Jle [latense. KoncranTa paBHOBECHS.
PaBHoBecue B pactBopax. KoHcranTel aucconuanuu. Pacder pH pacTBOpOB CHIIBHBIX KHUCIIOT U IIEJIOYEH.
PactBopuMocTs. IIponssenenue pacTBOpUMOCTH.

OcHOBHBIE KJIacChl HEOPraHuyecKux coequHeHuii. Okcuapl. Kucnotel 1 ocHoBaHus. KHCIOTH 1
ocHoBanus o C. Appennycy, U.H. bpéucreny u I'.H. JIstoucy. Comnmu.



OKuCIANTEIBbHO-BOCCTAHOBHUTE/IbHBbIE peakuuu. Haxoxaenne kodpGUIMEHTOB B OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaKIusiX. MeTOIbl 3JIEKTPOHHOTO U AJIEKTPOHHO-UOHHOTO Oamanca. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMM C Y4YacTHEM COEAMHEHHUH MapraHiia, Xpoma, a30THOM U CEpHOIl KHUCIOT,
nepokcuaa Boaopona. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH  JIUCIPONOPLUUOHUPOBAHUS U
KOHIIporopunoHupoBanus. CpaBHEHHE OKUCIMTEIbHO-BOCCTAHOBUTEIBHOW AKTUBHOCTH  Pa3IMYHBIX
BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C YYACTHEM OPTraHUYECKHUX BEIECTB.

PSI,I[ AKTHUBHOCTH MCTaIJIOB. ITousTue 0 CTaHAApPTHOM  JOJICKTPOJHOM  IIOTCHOHUAJIC u
BHGKTpO[[BI/I)Kymeﬁ CUJIC pCaKLuu. XUMHUYECKHE€ HCTOYHHMKH TOKAa: TaJbBaHUYECKUE 9JICMCHTHI,
AKKYMYJIATOPBI W TOIIIMBHBIC 3JICMCHTHI. BJ'ICKT];)OJ'II/IS paciyiaBOB U BOAHBIX PACTBOPOB 3JICKTPOJIUTOB.
3aKOHEI 3JICKTPOJIN3A. Hpoueccm Ha MOBCPXHOCTHU KAaTOZa U aHOAA.

JdemoncTpanuu. 1. DK30TepMUUECKHUE W SHIOTEPMUYECKUE XMUMHUYECKUE peakuuu. 2. TersoBbie
SIBJICHUS TIPU PACTBOPEHUU CEPHOM KHUCIOTHl U aMMUAYHOU CENUTPHL. 3. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
NPUPOABI BEIIECTB Ha MpPUMEpPe B3aUMOACHCTBHUS PACTBOPOB PA3JIUYHBIX KHCIOT OJUHAKOBOM
KOHIICHTPALUU C OJIMHAKOBBIMH KyCOUKaMH (TpaHyJiaMU) IMHKA U OJJMHAKOBBIX KyCOUKOB Pa3HbIX METAJJIOB
(Maruusi, HMHKA, JKeJe3a) C PaCTBOPOM COJISTHOM KHUCIIOTHI. 4. B3aumozeiicTBue pacTBOPOB CEPHON KHCIIOTHI
C pacTBOpaMu THOCYJIb(aTa HATPUS PA3TMYHON KOHIIEHTPALIUU U TEMIIEPaTyPhI.

JlabopaTopHble onbIThI. 1. KaTanutuueckoe paszioxkeHne nepokcuia BOA0poaa.

Tema 5. XumMunueckasi TEXHOJIOT A
OcHOBHbIE NIPUHUMIIBI XMMUYECKON TEXHOJIOTHH.

IIpon3BoACTBO CepHOIl KHCJAOTHI KOHTAaKTHBIM crocoOoM. Xumusm mporecca. Coipbe A
IIPOM3BOJICTBA CEPHOM KUCIOTHI. TexHOoIornueckas cxema rnpoiecca, IpoLecchl U anmnaparsl.

IIpousBoacTtBo ammuaka. XuMu3M nponecca. OnpeneneHie oNTUMalbHBIX YCIOBUN MPOBEACHUS
peakuuu. [IpuHIUIT TUPKYJIALUY U €10 pealIn3alusl B TEXHOJIOTHYECKON CXEME.

Mertamnyprus. Yepnas metamunyprus. JlomeHHBIH mporiecc (ChIpbe, YCTPONCTBO JOMEHHOM IeyH,
XUMM3M nporiecca). [Ipon3BoACcTBO cTaiv B KUCIOPOIHOM KOHBEPTEPE U B 3JIEKTPOIIEYaXx.

Oprannyecknii cuHTe3. CHHTE3bl HA OCHOBE CHUHTE3-Ta3a. [Ipon3BOACTBO MeTaHONa. DKOJIOTHS U
npo0JieMa oXpaHbl OKPYKaIOIIEH Cpeibl. 3eIeHass XUMUS.

JemoncTpanuu. 1. Celpbe 1751 TPOM3BOJACTBA CEPHOM KUCIOTHL. 2. Mojenb KHUMSIEro cios. 3.
XKenesnas pyaa. 4. O6pa3ibl CIJIaBOB XKeJe3a.

Tema 6. Xumus B ObITY M Ha cJ1y:k0e o0mecTBa

Xumusa numy. Kupsl, Oenku, yrieBoasl, BUTaMUHBL [luiieBsie J00aBKH, MX KiIaccH(HUKAIUS.
3anpelieHHbIe U pa3pelIeHHbIE TUIEBBIC T0OABKH.

JlexkapcTBeHHbIE CPEACTBA.

Xumust B crpoutenbcrBe. Llement, 6eton. Crexiio u kepamuka. TpaauiinoHHBIE U COBPEMEHHBIE
KepaMmHuueckre matepuaiibl. CBepXnpoBoAsIas KepaMuKa.

BoiToBas xumus. OtoenuBaronme CpecTpa.

XuMusi B ceJIbCKOM Xxo3siiicTtBe. MHcekTunuasl U nectuuubl. CpeAcTBa 3allUThl PAaCTEHUM.
PenenieHTsl.

Oco0eHHOCTH cOBpeMeHHOI HaykHu. Metosonorus HaydyHoro uccienoBanus. [Ipodeccust xumuka.
Matemaruueckas xumus. [louck xummuueckoit uupopmannu. Pabora ¢ 6a3amMu JaHHBIX.

JMemouncrpanuu. 1. [Tumessie kpacutenu. 2. OroenuBanue TkaHel. 3. Komiekus cpeacTB 3aiiuThl
pactenuii. 5. Kepamuueckue matepuansl. 6. L{Betnsle cTekna. 7. [lpumepsl paboThl ¢ XUMUYECKUMH 0a3amMu
aHHBIX.



JlabGoparopHble onbIThbl. 1. 3HAKOMCTBO ¢ MoromuMu cpeactBamu. 2. Kien. 3. 3HaKOMCTBO ¢
MUHEpAIbHBIMU YIOOPEHUSMH U U3yUEHHE UX CBOMCTB.

3. TEMATHYECKOE INTAHUPOBAHMUE

10 kaacc

3 gacoB B Heaemro, 102 gaca B rox

Ha3zBanue Tem KouunyectBo | KonTposabubie | [IpakTtudyeckue
4acoB padoThI padoThI
[ToBTOpenne u  yriyOlieHue 18 K/p Ne 1
3HAHUH OCHOB XMMHU
OCHOBHBIC MMOHSATHUS 15
OpraHWYECKON XMMUHU
YTIeBOA0POIBI 25 K/p Ne 2 II/p Ne 1,2
Kucnopoaconepxarue 18 K/p Ne 3 IT/p Ne 3,4,5,6
OPraHUYECKHUE COCTMHEHUS
A3zot- u cepocoaepIKaIne 5
COCTMHCHUS
buonornuecku AKTHBHbIE 16 K/p Ne 4 I1/p Ne 7,8
BEIIIECTBA
BricokoMounekyispHbIe 5 I1/p Ne 9,10
COCTMHCHUS
HUTOI'O: 102 4 10
11kaacc
3 yaca B Hememro, 102 Jaca B rof
Ha3zBanue Tem KouaunvecrBo | Kourpoabnbie | [IpakTtuyeckue
4acoB padoThI padoThI
1. Hemerasuibl 31 K/p No 1 H/p Ne 1,234
2. | Obume cBOWCTBA METAIIIBI 2
3. | MeTasuibl IaBHbIX MOATPYIIIT 12 IT/p Ne 5
4. | Metamibl TOGOYHBIX TIOATPYIII 16 K/p Ne 2 I/p Ne 6,7,8
5. | Ctpoenue BemmecTBa 8
6. Teopernueckoe onucanue 17 K/p Ne 3 IT/p Ne 9,10
XUMHYECKUX PEaKIui
7. | Xumnueckas TEXHOJIOTUS 7
8 Xumus B OBITY M Ha CITyKOe 9 K/p Ne 4
" | obmecTBa
HUTOI'O: 102 4 10

A1)\

C=RU, O=I'BOY COLU noc.
KpacHbin CtpouTens,
CN=[upexTop KoHgpateHko H_A
E=kr_stroitel_sch@samara.edu.ru
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