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IInanupyembie pe3yabTaTbl 0CBOCHHA Y4eOHOr0 nmpeamMera « XuMHs»

Ha yriy0JIeHHOM YpPOBHe CpeJHero o0mero oopasoBaHusi
1. Ilnannpyemble THYHOCTHBIE pe3yabTaThl ocBoeHusa OOII
JInuHoCTHBIE pe3yJbTaThl B c(epe OTHOLIEHMH oO0ydaromuxcs K cede, K CBoeMy
310POBbI0, K NO3HAHUIO celsi:

—  OpueHTalus 00ydJarluXxcs Ha JOCTUKEHHUE JINYHOTO CUACThsl, PeaInu3aluio MO3UTUBHbBIX
KU3HEHHBIX TEPCIEKTUB, HHHULIUATHBHOCTb, KPEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAETICHNIO, CIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TJIaHbI;

— TOTOBHOCTb U CHOCOOHOCTH OOecrneuuTh cebe U CBOMM OJM3KUM JOCTOHHYIO JKU3Hb B
MIPOLIECCE CAMOCTOATEIBHON, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTh W CHOCOOHOCTh OOYyYarOIIMXCsI K OTCTAaMBAaHMIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIOCOOHOCTH BBIPa0aTHIBaTh COOCTBEHHYIO TO3HIHUIO IO
OTHONIICHHUIO K OOIIECTBEHHO-TOJIUTUYECKUM COOBITUSIM MPOILIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIICHUSI UCTOPUH, TYXOBHBIX IIEHHOCTEH M JOCTHKEHUI HAIIEH CTpaHbl;

— TOTOBHOCTh HM CHOCOOHOCTh OOYYaIOMIMXCS K CAaMOPa3BUTHIO W CAMOBOCIHUTAHUIO B
COOTBETCTBUHM C OOIICUEIOBEUYECKUMH IICHHOCTSAMH M HJealaMH T'Pa)XTaHCKOTO OOIIEeCTBa,
NOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHATHSIX CIIOPTUBHO-0310POBUTEIHHON
TSI TEIIbHOCTBIO;

— TpUHATHE W pealu3anus LEHHOCTeW 3I0poBOro W 0Oe3omacHOro obOpasa KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K COOCTBEHHOMY (PH3MYECKOMY H
IICUXOJIOTMYECKOMY 3/10pPOBBIO;

—  HeNpHsATHE BPEIHBIX IPUBBIUEK: KYPEHUs, YIOTPEOIECHHS aJKOros, HAPKOTUKOB.

JInuHocTHBIE pe3yabTarhl B chepe oTHomeHMii o0ydaromuxes k Poccum kak k
Poaune (OTevecTBy):

—  poccuiicKasi WIEHTUYHOCTh, CHOCOOHOCTh K OCO3HAHMIO POCCUHCKOW HMISHTHUYHOCTH B
HOJHUKYJABTYPHOM COLIMYME, YYBCTBO IPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOLIHOCTH
poccuiickoro Hapojaa u cynboe Poccuu, maTproTH3M, TOTOBHOCTh K CiTy)eHUI0 OTeuecTBy, €ro
3alluTe;

— YBa)XXEHHE K CBOEMY HapoJy, 4yBCTBO OTBETCTBEHHOCTH mepel PoamHON, ropmoctu 3a
CBOH Kpaii, cBo0 PoauHy, Ipouuloe M HacTOAILIEE MHOTOHAIMOHAJIbHOrO Hapoaa Poccuw,
yBa)KEHHE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, ¢iiar, ruMH);

— (opMHpoBaHHE YBaXEHUS K PYCCKOMY S3bIKYy KakK TIOCYJapCTBEHHOMY  SI3bIKY
Poccuiickoit @enepanyu, SBISIOMIEMYCS OCHOBOM POCCHUHCKONM HIAEHTHMYHOCTH M TJIABHBIM

(I)aKTOpOM HAallMOHAJIBHOI'0 CaMOOIIPCACICHUS,



— BOCHHUTaHME YBaXEHHUS K KyJIbType, S3bIKaM, TpaJAulUsIM M OObUasiM HapoJoB,

npoxkuBaroux B Poceuiickont @enepanuu.

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOWIEHHH O0Yy4alOUMIUXCA K 3aKOHY,
roCyAapCcTBY H K I'PAa’KIAHCKOMY 001IECTBY:

—  IPaXJaHCTBEHHOCTb, TIPaKJAHCKas IO3UIMUS AKTUBHOIO M OTBETCTBEHHOIO 4JI€HA
POCCHIICKOTO OO0IIECTBa, OCO3HAIOUIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa M O00S3aHHOCTH,
YB@XKAIOIIEITO0 3aKOH M IPaBONOPSNOK, OCO3HAHHO IIPUHHUMAIOLIErO  TPagUIMOHHBIC
HallMOHAJIbHBIE U OOIEYEIOBEYECKHE TI'yMAaHUCTUYECKME U JEMOKPAaTUYECKHE LEHHOCTH,
FOTOBOI'O K Y4acTHIO B OOIIECTBEHHOM JKU3HY;

— TpU3HAHHE HEOTYY)KJAeMOCTH OCHOBHBIX IIpaB W CBOOOJ| 4YENIOBEKa, KOTOpHIE
OPUHAISKAT KAKAOMY OT POXKICHMS, TOTOBHOCTh K OCYIIECTBICHHMIO COOCTBEHHBIX IIPaB U
cB0OOJ 0e3 HapylleHUs MpaB U CBOOOJ IPYTUX JMI, FOTOBHOCTh OTCTaUBaTb COOCTBEHHBIE
npaBa U cBOOO/IbI YEJIOBEKA U IPaKJaHMHA COTJIACHO OOIIENPU3HAHHBIM IPUHLIKMIIAM U HOpMaM
MEXIYHApOJHOIO mpasa U B cootBeTcTBUM ¢ KoHcTuTynuen Pocculickoit denepanuu, npaBoBas
Y TIOJIMTUYECKAs TPAMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu H
OOLIECTBEHHON MPAKTUKHU, OCHOBAaHHOE Ha JMajore KyjibTyp, a TakKe pa3IudHbIX (opM
OOLIECTBEHHOI'O CO3HAHMsI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

—  UHTEpHOpH3alMs LIEHHOCTEH AEMOKpPaTHUM U COLUAIbHON COJIMAAPHOCTH, TOTOBHOCTb K
JIOTOBOPHOMY PETryJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE UM COLUAIBHON OpraHU3allly;

— TOTOBHOCTh OOyYarolMXcs K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHATHHM pPELIEHUH,
3aTparuBaroOIIUX WX IpaBa U HMHTEPECHl, B TOM 4YHCIE B PA3IUYHBIX (PopmMax 0OIEeCTBEHHOMU
caMOOpraHU3aIM, CaMOYTIPaBJIEH!s, OOLIECTBEHHO 3HAYMMOI1 e TeTbHOCTH;

—  TIPUBEPKEHHOCTb WJESIM HHTEpHAIIMOHAIN3MA, JIPYKObl, PAaBEHCTBA, B3aHMMOIOMOIIU
HapoJI0B; BOCIIUTAHUE YBAKUTEIBHOTO OTHOLIEHUS K HALIMOHAJIBHOMY JTIOCT

—  OMHCTBY JIIOJIEH, UX YYBCTBAM, PEIUTHO3HBIM YOCXKICHUSAM;

— TOTOBHOCTh OOYYaroIIMXCsl MPOTHBOCTOSTH HJAEOJOTHH 3KCTPEMH3Ma, HAIMOHAINU3MA,
KceHOo(oOUH; KOPPYNIMM;, JAUCKPUMHMHAIMM 110 COLUAIBHBIM, PEIUTHO3HBIM, PpAacOBBIM,

HAallMOHAJIbHBIM IMPU3HAKaM U APYTYM HECTAaTHBHBIM COLIMAJIbHBIM SIBJICHUAM.

JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOICHHH 00Yy4arOIIHMXCA C OKPYKAKIUMHA
JIIOAbMHU:
— HPaBCTBEHHOE CO3HAaHME WU IIOBEJCHME HAa OCHOBE YCBOEHMs OOIIEYEI0BEYECKUX

HeHHOCTeﬁ, TOJICPAHTHOTO CO3HAaHWA W IOBCACHUA B IOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
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CIOCOOHOCTH BECTH AMAJIOT C APYTHMH JFOJBMH, IOCTUTATh B HEM B3aMMOTIOHUMAHHsI, HAXOUTh
06H_II/IG eI U COTPYAHUYATDh AJId UX JOCTHUIKCHUS,

— TpUHATHE  TyMaHUCTHUYECKMX  IIEHHOCTEH,  OCO3HAaHHOE,  YBAXKUTEIBHOE W
JOOpO’KeNaTebHOE OTHOIIICHUE K IPYTOMY YEIOBEKY, €r0 MHEHHUIO, MHPOBO33PEHHIO;

—  CIIOCOOHOCTH K COTIEPESIKUBAHHUIO U POPMHUPOBAHUE TIO3UTHBHOTO OTHOIICHHUSI K JIFOJISIM, B
TOM YHCJIC K JIMIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBbS W WMHBAJINIAM, 6epe>KHoe,
OTBCTCTBEHHOC U KOMIICTCHTHOC OTHOIICHUE K q)HSHqCCKOMy U IICUXOJIOTUYCCKOMY 310POBbIO
NPYTUX JIO/IeH, YMEHHE OKa3bIBaTh MIEPBYIO TOMOIIIb;

— (¢opMHpOBaHUE BBIPAKCHHOW B MOBEICHHHM HPABCTBEHHOW IIO3WIIUH, B TOM YHCIE
CHOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY I00pa, HPAaBCTBEHHOTO CO3HAHUS M TOBEICHUS Ha
OCHOBE YCBOCHHUsI OOIIEYETIOBEUECKUX IICHHOCTEH M HPABCTBEHHBIX UYYBCTB (YECTH, J0OJITa,
CIPaBENTUBOCTH, MUJIOCEPIMS U APYKEITIOOHS);

— pa3BUTHE KOMIICTCHIMI COTPYIHHYECTBA CO CBEPCTHUKAMH, JCTBMH MIIAJIIICTO
BO3pacTa, B3pOCIBIMM B  0O0Opa3oBaTelIbHOM,  OOIIECTBEHHO  TMOJIE3HOW,  y4deOHO-

HCCJIEI0BATENBCKON, IPOEKTHOM U IPYTUX BUJIAX NEATEIBHOCTH.

JInuHocTHBIE pe3yJibTaThl B cdepe OTHOLIEHHI O0YyYAIOIIUXCHA K OKPYKAIOIIEMY
MHPY, ’KHBOH NPUPO/e, Xy10:KeCTBEHHOH KYJIbType:

—  MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS  HAyKH,
3HAYUMOCTU HayKH, TOTOBHOCTh K HAY4YHO-TE€XHUYECKOMY TBOPYECTBY, BIAJCHHUE JIOCTOBEPHOMU
uHpopMaLreil o0 MepeloBbIX JTOCTHKEHUSAX M OTKPBITHSAX MHUPOBOW M OTEUECTBEHHON HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE MUpa U OOLIECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHMIO, B TOM 4YHCJIE CaMOOOpa30BaHHUIO, Ha
NOPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENpephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpodeccuoHanbHOM U 00IIEeCTBEHHOI 1€ TebHOCTH;

— DKOJIOTMYEeCKas KyJbTypa, OEpeXHOe OTHOIIEHHS K PpOJHOM 3emie, MPUPOIHBIM
OorarctBam Poccum u MMpa; MOHMMaHUE BIMSHHS COLUMAIBbHO-DKOHOMHYECKHX IPOLECCOB Ha
COCTOSHUE TPUPOJHONW M COLMAIBHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPHUPOIHBIX
pPECYPCOB; YMEHHUS U HABBIKM Pa3yMHOI'O IMPHUPOAOIOJIB30BAHUSA, HETEPIHMOE OTHOIIEHHE K
NEHCTBUSAM, MNPUHOCALIMM BpeA JKOJIOTUH; NPUOOpETEHHE OIMbITa 3KOJIOr0-HalpaBIEHHOM
JeSITEIbHOCTH;

—  DCTETMYECKOE OTHOMIEHHS K MHpPY, TOTOBHOCTh K JCTETHYECKOMY OOYyCTPOMCTBY
COOCTBEHHOT0 OBITA.

JInyHOCTHBIE pe3yJbTaTbl B cdepe OTHOWIEHHH O00y4YalOIIMXCA K CceMbe M

poaMTeNsiM, B TOM YHCJIe OATOTOBKA K CeMeHHOM KU3HU:
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—  OTBETCTBEHHOE OTHOIICHHE K CO3/JaHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHUS
LICHHOCTEH CeMEHOM KU3HU;
—  TIOJIOKHUTEIBHBIA 00pa3 CceMbH, POIUTEILCTBA (OTIOBCTBA W  MAaTCPUHCTBA),

HHTEpHUOpHU3alna TPAaAULINOHHBIX CEeMEIHBIX HeHHOCTeﬁ.

JInuyHOCTHBIE pe3yJbTaThl B cdepe OTHOIIEHUsI O0y4YaloIIMXcsi K TPydy, B cepe
COIHATILHO-IKOHOMUYECKUX OTHOIIIEHMIi:

— yYBaXCGHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oymymiei mpodeccun Kak MyTh U COCO0 peau3anun COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

— TOTOBHOCTh OOYYarONIMXCS K TPYIOBOH NPOPECCHOHATBHON IEATEIBHOCTH Kak K
BO3MOXXHOCTH  YYacTHsl B  PCIICHUH  JIMYHBIX, OOINECTBEHHBIX, TOCYAapPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX POOJIEM;

—  TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY H JIOIAM TPy, TPYIOBBIM JOCTHKEHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHIAM TPYAOBOM
NeSITeIIbHOCTH,

— TOTOBHOCTH K CaMOOOCTY)KHBaHWIO, BKJIIOYAss OOYYCHHE M BBINOJIHCHUE JOMAITHUX

00s13aHHOCTEM.

JInyHOCTHBIE pe3yabTaThl B chepe GU3HIECKOr0, ICUXO0JIOTHYECKOr0, COMATLHOI0

H aKa/IeMHU4eCcKOro 0J1arono/y4us 00y4aromuxcs:
—  (usnueckoe, HMOLIMOHAIBHO-TICUXOJIOTHYECKOE, COLIMATILHOE Onaromnosy4dne
oOyyaromuxcsi B )KM3HU 00pazoBaTeIbHON OpraHu3alMu, OIIyIIEHHE JeTbMU O0€30MacHOCTH U

ICHUXOJIOTHYCCKOI'O KOM(l)OpTa, I/IH(i)OpMaLII/IOHHOI>'I 0e30IMacHOCTH.

2. [lnanupyemble MeTanpeaMeTHbie pe3yabTaThl ocBoennss OOII
MeramnpeaMeTHble pe3yibTaThl OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MpOrpamMmbl
IpeJCTaBJIeHbl TPEMs IpyIaMi YHUBEpCAIbHBIX yueOHbIX AeiicTBuil (YV ).
1. PerynsTuBHBbIe YHHBepcaJbHbIe YUeOHbIe NeliCTBUS
BbInyCKHUK Hay4YuTCH:
—  CaMOCTOSITEIBHO OIPENEIATh LEJIM, 3aJaBaTh IApaMeTpbl U KPUTEPUHU, IO KOTOPBIM

MOKHO OIIPCACINTD, YTO LECJIb JOCTUTHYTA,



—  OIICHMBATh BO3MOXKHBIC TIOCIICJCTBHS JOCTHKCHHS TIOCTABICHHON LIEH B JACSATEIBHOCTH,
COOCTBEHHOW JKU3HH W JKU3HH OKPYXKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKEHUSIX STUKU U
MOpaJH;

— craBuTh U (popMyIupoBaTh COOCTBEHHBIC 3a/laud B 00Pa30BaTENIbHOW ACATEIBHOCTH U
KU3HEHHBIX CUTYAIIUsX;

— OIICHMBATh PECYpChl, B TOM 4YHCIIE BpeMs H JApyrde HeMaTepHalbHbIC pPECYpCHI,
HEOOXOUMBIC JJIs JOCTUIKCHHSI IIOCTABJICHHOH 1IETIH;

—  BBIOMpaTh MYTh JOCTHIXKCHHS LEJIH, IUIAHUPOBATh pEIICHHE ITOCTABICHHBIX 3ajad,
ONTUMU3UPYSI MaTEPUATBHBIC U HEMaTEPUAIbHBIC 3aTPATHI,

—  OpraHu3oBBIBaTH J(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX JUISI JAOCTHIKCHHUS
IMOCTaBJICHHOM IICIIH;

— COIIOCTAaBJIAATh l'IOJ'Iy‘ICHHBIfI pe3yiabTaT ACATCIBbHOCTHU C MMOCTaBJICHHOM 3apaHeC LCJIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicCTBUSA
BbInyCKHUK HAY4YHUTCH:

—  HUCKaTh M HaXOAUTh 00OOIIEHHBIE CIIOCOOBI PEIIeHUs 3a7a4, B TOM YHUCIIE, OCYIIECTBISTh
pa3BepHYTHI HH(POPMAIIMOHHBII TOUCK M CTaBUTh Ha €ro OCHOBE HOBBbIE (y4eOHBIE W
MO3HABATEIIbHbBIC) 3a1a4H;

—  KPUTHYECKH OIEHHWBATh M HMHTEPIPETUPOBATH HH(POPMALMIO C PA3HBIX IMO3HIIHH,
pacro3HaBaTh ¥ GUKCUPOBATH MIPOTHBOPEYHS B MH(POPMAIITMOHHBIX HCTOYHHKAX;

—  HCIIOJB30BaTh pPAa3JIMUYHbIE MOJEIBHO-CXEMAaTUYECKUE CPEACTBA Ul MPEACTaBICHHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOIICHWH, a TakkKe MPOTUBOPEUYUM, BBIABICHHBIX B
WH()OPMAIMOHHBIX UCTOYHHKAX;

—  HaxoAUTh U NPUBOJAUTH KPUTUUYECKUE APTYMEHTHI B OTHOLIEHUU JCHUCTBUM U CYKICHHUU
JIPyroro; CHOKOWHO M pPa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUaHHUSIM B OTHOLLICHUU
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH Y4YEOHOrOo TpEIMETa M OCYIIECTBISATH IICJICHANPABICHHBINH MMOUCK
BO3MOXKHOCTEH JIJIsl IIUPOKOTO MEPEeHOca CPEICTB U CIIOCOOOB IEHCTBHS;

—  BBICTpauBaTh WHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YYUTHIBASI OTPAHUYCHHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

— MCHATDH U YACPKUBATH Pa3HbIC ITIO3UIINU B M03HaBaTeILHOMI JCATCIBbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE yUYeOHbIe 1elicTBUS

BbpInyCKHUK Hay4YuTCH:



—  OCYILECTBJISITH JEJIIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00Opa3oBaTelIbHON OpraHU3alluyu, TaK W 3a €€ MpejesiaMu), MOA0UpaTh MapTHEPOB
JUIS JIeJIOBOM KOMMYHUKALIMU UCXOJS M3 COOOpa)KeHHH pe3ylbTaTMBHOCTH B3aUMOICHCTBUS, a
HE JIMYHBIX CUMIIATUH;

— TpH OCYIIECTBIECHUHU TPYyNIOBON pabOThl ObITh KaK PYKOBOAMTENEM, TaK M WICHOM
KOMaH/Ibl B Pa3HBIX POJISIX (TeHepaTop UACH, KPUTHK, UCIIOJHUTENb, BBICTYIAIOMINMI, SKCIEPT U
T.1.);

—  KOOPIUMHHUPOBAaTh W BBIIOJHATH pPabOTy B YCIOBHSX pEANIbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

—  Ppa3sBepHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOI0 TOYKY 3pEHHs C HCIIOJIb30BaHUEM
aJICKBaTHBIX (YCTHBIX M MHUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(DIUKTOTEHHBIE CUTyallUM M MPeAoTBpamaTh KOHQIMUKTBL 10 UX
aKTUBHOM (ha3pl, BBICTpaWBaTh JAENOBYIO M 0O0pa30BaTeIbHYI0 KOMMYHHUKAIHMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUU.

3. [InanupyemMble npeaMeTHbIE pe3yabTaThbl ocBoeHuss OOII

Pesynbrarhl yriay0JeHHOro ypoBHs OpPUEHTUPOBAHbI Ha MOJYYEHHE KOMIIETEHTHOCTEH
JUIsL TIOCINIeAyromel mpodecCHOHANBHON AEITeIbHOCTH KaK B paMKax JaHHOW MpeaMeTHOU
o0yacTy, TaKk ¥ B CMEKHBIX € HEM 00sacTsaX. DTa rpymnmna pe3yabTaToB MIPEANoIaraeT:

— OBJIQJICHUE KJIIOYEBBIMU TOHATUSAMH U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHas o01acTh, pAacloO3HABaHWE COOTBETCTBYIOIIMX WM MPU3HAKOB U
B3aMMOCBS3€H, CIIOCOOHOCTh JAEMOHCTPHUPOBATHh PA3IUYHbIE MOAXOABI K W3YYEHHUIO SBIICHUH,
XapaKTEepHBIX JJIs U3y4aeMoU NpeAMETHOM o0nacTu;

— YMEHHE pelarb KaK HEKOTOpPbIE NPAKTUYECKHE, TAK M OCHOBHBIE TEOPETHYECKHUE
3a71a4M, XapakTEpHbIC NI MCIIOJIb30BaHUsS METOJOB U MHCTPYMEHTApHUs JAAHHOM IPEIMETHOMU
o0acTu;

— HaJu4he TPEICTaBICHUM O JIaHHOW MPEAMETHOM OO0JacTH KaK IEJOCTHOW TEOpHH
(COBOKYITHOCTH T€OpHUii), 00 OCHOBHBIX CBSI3SX C MHBIMH CMEXKHBIMU 00JIACTSIMH 3HAHUU.

B pesyabrare n3yueHus y4eOHOro npeaMera « XMMHsD» Ha YPOBHE CpeAHEro o01mero
o0pa3oBaHus:

BorinyckHUK HA yriy0JIeHHOM YPOBHE HAYUYHMTCS:

—  pacKpbiBaThb Ha TMpuUMEpax poJib XUMHUU B (POPMUPOBAHUH COBPEMEHHOW HAyYHOU
KapTUHbl MUPa U B NIPAKTHUYECKOM AECATEIBHOCTH YEJIOBEKA, B3aUMOCBS3b MEXKAY XUMHUEU U
JPYTUMHU €CTECTBEHHBIMU HAYKAMH;

—  WUIIOCTPUPOBATh HA NpPUMEpax CTAHOBJIEHHE W SBOJIOLHMIO OPraHWYECKOW XMMHH Kak

HAYKHM Ha Pa3JIMYHbIX HCTOPUUYCCKUX dTallaX €€ pa3BUTHUA;
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—  YCTaHaBJIMBAaTh IPUYUHHO-CIIEIACTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB U MEPUOJINUYECKUM U3MEHEHHEM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBHUU C MOJIOKEHUEM XUMUYECKUX DJIEMEHTOB B MEPUOJUYECKOMN CUCTEME;

—  AHAJIMU3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BELIECTB, IPUMEHSS MTOJI0KEHUSI OCHOBHBIX
XHMHYECKUX TEOPUH: XMMHUUYECKOTO CTPOEHHUSA OpraHuveckux coeanHeHuit A.M. byriepona,
CTPOEHUSA aTOMa, XUMUYECKOU CBSI3U, DJIEKTPOJUTHUUECKON TUCCOLMAIIMU KUCIOT U OCHOBaHMIA;
yCTaHaBIUBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEX/y CBOMCTBAMH BEILIECTBA U €T0 COCTABOM
U CTPOCHHUEM;

— NPUMEHATH IpaBUjIAa CUCTEMATUYECKONM MEXIYHAPOAHOW HOMEHKJIATYphl KaK CpelICTBa
pa3iauYeHus U UICHTU(UKALUY BEUIECTB 110 MX COCTABY M CTPOCHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIC H CTPYKTYpHBIC ()OPMYJIIBI HEOPTAHUUYECKUX U OPTAaHUYCCKUX
BEIIECTB Kak HocuTelaed wuHPOpMalM O CTPOCHHUU BEUIeCTBa, €ro CBOICTBaX U
MPUHAJICKHOCTH K OIPEIEICHHOMY KJIacCy COCAMHEHUM;

—  OOBSCHATH TPHPOAY H CIIOCOOBI O0pa30BaHUS XUMHUYECKOW CBS3H: KOBAJICHTHOM
(moNsIpHOM, HEMOJISIPHOM), MOHHOM, METaUIMYeCKOW, BOJOPOJHOM — C IEJIbI0 OMpEeIeIcHUs
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (PU3UYECKHE CBOMCTBA HEOPraHUYECKHX U OPraHMYECKHUX BEIIECTB U
YCTaHABIIMBATh 3aBUCHMOCTh (DU3MYECKUX CBOWCTB BEHICCTB OT THIA KPHUCTALUTUMICCKOU
peueTKy;

—  XapakTepu3OBaThb 3aKOHOMEPHOCTH B U3MEHEHUM XUMHUYECKHX CBOMCTB IIPOCTBIX
BEILECTB, BOJOPOAHBIX COEIMHEHH, BBICIIUX OKCUAOB M THIPOKCH/IOB;

—  MPUBOJUTH MPUMEPHI XUMHUYECKUX PEAKIINI, PACKPHIBAIOIINX XapaKTEPHbIE XUMUUYECKHE
CBOMCTBA HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB HW3YYEHHBIX KJIACCOB C IIEIBI0 HX
uAeHTU(GUKAINHI U 00BICHEHUS 001aCTU TPUMEHEHUS;

—  ONpeAeNiaTb MEXaHW3M pEeaKIMUd B 3aBUCHUMOCTH OT YCIIOBUW MPOBEACHUS PEAKIUU U
MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHS XUMUYECKUX PEAKIM HAa OCHOBE THUIIA XUMHUECKOM
CBSI3U U aKTUBHOCTH PEareHTOB;

—  yCTaHaBIMBAaTh 3aBUCHMOCTb PEAKIIMOHHOM CITOCOOHOCTH OPTaHWYECKUX COCTUHEHHH OT
XapakTepa B3alMMHOTO BIUSHHS aTOMOB B MOJIEKYJaX C II€JIbI0 MPOTHO3UPOBAHUSA MPOAYKTOB
peaKimm;

—  YCTaHaBIIMBAaTh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKITNU U CMEIIEHUS XUMUUYECKOTO
paBHOBECHsS] OT pa3IMYHBIX (HAKTOPOB C eI OMpPENelICHHUs] ONTHMAIbHBIX YCIOBUU

MMPOTCKAHUA XUMHYCCKUX ITPOLICCCOB;



—  YCTaHaBIHMBATh '€HETUYECKYIO CBSI3b MEXKIy KJIACCAMU HEOPTAaHUYECKUX M OPTaHUIECKHUX
BEIIECTB /JIi OOOCHOBAHWS TPUHIUIUATHHON BO3MOXHOCTH TOJyYEHUS HEOPTaHWYECKHUX U
OpPTaHWYECKUX COCIUHECHHI 3aIaHHOTO COCTaBa M CTPOCHUS;

— ToaOupaTh peareHThl, YCIOBUS H ONPEACISATh MPOAYKTHl PEAKIUH, IMO3BOJISIONIMX
peanu3oBaTh  JIa0OpaTOpHbIE W  MPOMBINUICHHBIE  CIIOCOOBI  TOJYYEHHUS  BayKHEHIINX
HEOPraHMYECKUX M OPTaHUYECKHUX BEIICCTB;

—  OMpEeNATh XapakTep Cpeibl B Pe3yabTaTe THIPOIN3a HEOPTaHUYECKHX U OPTaHUYCCKUX
BEIICCTB M TPUBOJUTH NPUMEPHI THIPOJINA3Aa BEIICCTB B IMOBCECJHCBHON J>KM3HHM 4YEIIOBEKa,
OHMOJIOTMYECKHX OOMEHHBIX TPOIIECCAaX M MPOMBIIUICHHOCTH;

—  TPHUBOJIUTH TMPHUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEIBLHBIX pEaKUUid B TMPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX H KUZHEICATSIILHOCTH OPTaHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAaHHE HEOPraHMYECKUX M OPraHUYECKHX
BEIIIECTB M UX PEAKIIMA B IPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATH  XHMHWYECKHH  OKCHEPUMEHT TI0  PACIO3HABAHHIO W IOJYYCHHUIO
HEOPTaHMYECKUX M OPTAaHMYECKHUX BEIIECCTB, OTHOCSIIUXCS K Pa3IUYHBIM KJIaccaM COCIMHCHHIA,
B COOTBETCTBHU C MPaBUJIAMH U IpUeMaMH 0€30IacHOM padOThl ¢ XUMHUUYECKUMH BEIIECTBAMH U
1a060paTOPHBIM 000PYIOBAHHEM;

— TIPOBOAWTH pacyeThl HAa OCHOBE XHMHYCCKHX (GOPMYJT U ypaBHEHUH pEaKIIHid:
HAXO0XJICHUE MOJICKYJIIPHOW (QOpPMYJIbl OPraHWMYECKOTO BEIIeCTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIMX B €0 COCTAaB, WM IO MPOAYKTaM CrOPaHUs; PacdeThl
MaccoBOM J0iM (Macchl) XMMHMYECKOTO COCIMHEHHMs B CMECH; pacyeThl Macchl (00bema,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJIHO M3 BEMISCTB JIAaHO B M30BITKE (MMeEeT
MPUMECH); pacueThl MAacCOBOM WM OOBEMHOW JIOJIM BBIXOJA TIPOJYKTA PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO; pPAacyeThl TEIUIOBOTO Hd(deKTa peakiMu; pacueThl OO0bEMHBIX
OTHONICHMH Ta30B MPU XUMHUECKHUX PEAKIIHIX; pacueThl Macchl (00beMa, KOTMUECTBa BEIIECTBA)
NPOJIYKTa PEaKIuy, €CIH OJHO M3 BEIIECTB JaHO B BHJE PACTBOpA C OINpPEIEIEHHOW MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA;

—  UCIONB30BaTh METOJbl HAYYHOTO T[IO3HAHUWSA: AaHAJIW3, CHHTE3, MOJEIUPOBAHHE
XUMHYECKHX MPOLECCOB M SBICHUA — MPH PEHIeHHH Y4eOHO-HMCCIeNOBATENbCKUX 3a/1ad TIo
W3YYCHHIO CBOMCTB, CIIOCOOOB TIOJTYyUSHUS M pacCliO3HABAHUS OPTaHUYCCKUX BEIICCTR;

—  BIQJETh NMpaBWIAMH O€30TaCHOTO OOpalleHUs C €JIKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

—  OCYHIECTBIISATh TIOMCK XMMHYECKOH HH(OpPMAIMK IO Ha3BaHHIM, WIACHTHU(HKATOpaM,

CTPYKTYPHBIM (pOpMyJsIaM BEIIECTB;
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— KpUTHYECKH  OIIEHMBaTb M  UHTEPIPETHPOBATh  XHUMHUYECKYI0  HMH(OpMaIHIo,
COJIEpIKaIIYyIOCs B COOOIIEHUSAX CPEACTB MacCOBOM HH(popMaIuu, pecypcax MHTepHETa, HAYYHO-
MOMYJISIPHBIX CTAThSX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIETISIX BBISBIICHUS
OIIMOOYHBIX CYXJACHUN U HOPMUPOBAHUS COOCTBEHHOM MO3UIINY;

—  yCTaHaBIMBAaTh B3aUMOCBSI3M MEXAY (pakTamu U TEOpHEH, MPUUMHON U CIEACTBHEM IPH
aHaJM3e MPOOJIEMHBIX CHTyalliii W OOOCHOBAaHWM NPHHUMAEMbIX pEIICHW Ha OCHOBE
XUMHYCCKHNX 3HAHUM;

—  MPEeACTaBJIATh IYTH PELICHUS INI00ANBHBIX MPOOJIeM, CTOSIIUX Mepes] YeIOBEUECTBOM, U
NEPCIIEKTUBHBIX HAMPAaBICHUN pPa3BUTHUS XUMHUYECKHX TEXHOJOTHM, B TOM YHCJIE TEXHOJIOTUN
COBPEMEHHBIX MATEPUAIOB C PA3NIMYHON (DYHKIIMOHATHLHOCTHIO, BO30OOHOBISIEMBIX MCTOYHUKOB
CBIPBS, IEPEPAOOTKU M YTUIIH3AIMH MPOMBIIIICHHBIX ¥ OBITOBBIX OTXOJIOB.

BbinycKHUK HA YIi1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHUTHCS:

—  ¢opmyruposame yenvb UCCIE008aHUs, BbLOGU2AMb U NPOGEPSIMb IKCHEPUMEHMAILHO
2unomesvl 0 XUMUYECKUX CBOUCMEAX 6eujecms Ha OCHOBE UX COCMABA U CMPOEHUsl, UX
CnocobHoCmuU 6cmynams 6 XuMudeckue peakyuu, o Xapakmepe U NpoOYKmax pasiudHblx
XUMUYECKUX pearKyuil;

—  CAMOCMOSMENbHO  NIAHUPOBAMb U NPOBOOUMb  XUMUYECKUe IKCNepUMEHmbl  C
cobnrodenuem npasui Oe30nacHoll pabomsl ¢ 8ewecmeamu u 1abopamopHuiM 060pyO0osaHuem,

—  UHMepnpemuposams OaHHbIE O COCMABe U CMPOEHUU eUecms, NOJYUEHHbIEe C NOMOUbIO
COBPEMEHHBIX PUSUKO-XUMUUECKUX MEMOO08;

—  OnucwLleamv COCMOsHUE IJJIeKMPOHA 6 amome HA OCHO8Ee COBPEMEHHBIX KBAHMOBO-
MeXamuyeckux npeocmasieHutl o0 CmpoeHuu amoma O OOBACHEeHUs  pe3Vibmamos
CNEeKMpanbHO20 AHANU3A BEUieCE;

—  Xapakmepuzo8amsv  poib  A30MOCOOEPAHCAUUX — 2eMEPOYUKTUYECKUX COCOUHEHUU U
HYKJIeUHOBbIX KUCIOM KAK BANCHEIUUUX OUOI02ULEeCKU AKMUBHBIX 8eeCms;

—  NPOCHO3UPOBAMb  803MOJCHOCMb  NPOMEKAHUS — OKUCIUMENTbHO-80CCIMAHOBUMENbHBIX

peam;uﬁ, Jqexcauniux 6 oCHoee npupodﬁbzx u I’lpOMS’GO()CWl@eHHbZX npoyeccos.
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Conep:xxanue y4yeOHOro npeamera « XumMus»
HA Yri1y0JIeHHOM YPOBHeE CpeiHero o0mero od0pa3oBaHust
10 knace

Tema 1. OcHOBHBIE TeOpeTHYECKHUE MOJIOKEHUSI OPTAHUYECKON XUMMH.

IIpeamer opranuveckoii XUMMH.

MHoroo6pa3ue OpraHM4YecKux coeauHeHui. OpraHudecKkue BemIeCTBA. YTIEPOIHBIN
CKEJIET MOJIEKYJ]l OpraHMYECKHUX BEIIECTB. YTIuepoA-yriiepoaHsle cBsi3u. CoennHeHus
HACBIILICHHbIC U HEHaChIILIEHHbIE. KpaTHbIe CBA3U. AIMKINYECKUE U TUKINYECKUE COCANHEHUSI.
Moutekyiibl ¢ pa3BETBIEHHBIM U HEPA3BETBIEHHBIM YIJIIEPOJHBIM CKEIETOM.

OyHKIMOHANBHBIE  Tpynnbl.  MOHO(YHKIMOHANBHBIE, NOJU(PYHKIMOHAIBHBIE |
rerepoyHKIIMOHABHBIE COEeAMHEHUS. Teopusi CTpOEHUs OpPraHUYecKUX coenuHeHuid A. M.
byrneposa. U3omepsl.

XHuMHYeCKHe CBSI3H B MOJICKYJIaX OPraHMYeCKUX COeUHEHUM.

I'u6punmzamms opOurtaneid. 6-Cesi3b, mM-CBA3b. [lepBUYHBIN, BTOPUYHBIN, TPETUYHBIA U
YETBEPTUYHBIN aTOM yrieposa. JnuHa cBs3u.

O01mme npeacTaBjIeHUsI 0 PeaAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKUX COeTUHEeHUIl.

[lonsTHe 0 MexaHU3Me peaklUMH. DJIeMEeHTAapHbI akT. [IpocTbie M ClIOXKHBIE pEeaKLUU.
[lepexonnoe coctosHuE. ['OMOIUTHYECKUII M TeTEpOJIMTUYECKUI CrocoObl pa3phiBa CBSI3U.
Pagukaner. Hykneopunsr u anexkrpodumnbl. CybOcrparsl. PeareHTB. DIeKTpPOHOAOHOPHBIE WU
ANIEKTPOHOAKIIEITOPHbIE  3aMecTuTenu. MuaykTtuBHbl 3ddexkt. Me3omepHblii 3 dexT.
ConpskéHnas cucrema. Knaccudukanuss peakiuii B OpraHMYecKOM XUMMM: IO pPE3yJIbTaTy
(peakuuu 3aMelleHMs], MPUCOSAUHEHMS], OTIIEIUIEHN); IO U3MEHEHUIO XUMHYECKON MPUPOJIbI
OpraHMYECKOI0 BEIIECTBA B XOJ€ peakuuu (TUAPUPOBAHME, AECTUAPUPOBAHUE, TUApaTaLus,
JEeTuapaTanus, raJIor€HUPOBAHUE, JIEraJIOTeHUPOBAHUE, THIPOraJIOT€HUPOBAHHUE,
JeTUAPOTAIOTEHUPOBaHNE, TUApoiau3). Peakius snekrpoduiabHOro 3amenieHus. Peakuus
HYKJIEOQWJIBHOIO  3aMelleHusa. Peaknuum  paJudKalbHOTO  INpHCOEAMHEHMs.  Peaxkuuu
ANIEKTPOPUIBHOTO PUCOeINHEHUS. Peakiun HykJIeopHIbHOTO PUCOETUHEHUS.

Hemoncmpayuu. Konnekuuyn oOpraHn4eckux BEIECTB U MAaTEPUANIOB U U3JEJINN U3 HUX.
Mogenu MOJEeKy1 OpraHUYECKUX COEAUHEHU.

Ilpakmuueckue pabomut 1. OnpenencHue BOAOPOIa, YIIIEPOIa U XJI0pa B OPTaHUIECKUX
COETUHEHUSX.

Tema 2. Yruesoaopoasi

Aaxanbl. OOmas ¢opMyaa ¥ TOMOJIOTHYECKUH psa aikaHoB. KadecTBeHHBIH U
KOJIMYECTBEHHBI COCTaB MOJEKYJ alkaHOB. MexayHapoiHass HOMEHKJIATypa OpraHMYeCKHUX

coequHeHni. HM3oMepus W HOMEHKIATypa aikaHOB. {POU3MYECKHE CBOWMCTBAa aJKaHOB.
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XUMHYECKUE CBOMCTBA alIkaHOB. XMMHUUYECKHE PEAKIIMHU C YyYaCTHEM AJIKAHOB, MPOTEKAIOIIHUE 10
MEXaHU3MY PaJUKaIbHOTO 3aMEIICHHs: TaJoreHUpoBaHue, HUTpoBaHue (peakiusi KonoBanosa),
neruapuposanue. M3omepusanus ankaHoB. Kpekunr. KatanuTudeckoe OKUCIEHHE U TOpEHUE
ankaHoB. KonBepcus Merana. CuHre3-ra3. HactuuHoe okuciaeHue Merana. [lonydyeHne ankaHoB:
peakiusi Bropua, nekapOokcuimpoBaHUE coJiell YKCYCHOW KHCHOThI, peakuus KonnoOe.
[Tpumenenue ankanoB. MexIyHapOIHBIE KOJbI MUIIEBHIX J00ABOK.

Ankenbl. O6mas (GopMyia, TOMONOTHYECKHI Pl M HOMEHKIATYpa AJIKCHOB. SP°-
['ubpunuzanust opOutaneir aromoB yriepoja. CTpyKTypHas M MPOCTPAHCTBEHHAs H30Mepus
ankeHoB. dusnueckue CBOICTBA ANKEHOB. XHWMHUYECKHE CBOWCTBA QJKEHOB: pPEAKLUU,
IOPOTEKAOIIME MO0 MEXaHU3MY OJJIEKTPO(UIBHOTO NPUCOCTUHEHUS (THIPOTaloreHUpOBaHHE,
raJIoreHUpPOBaHME, THJpaTauus, T'MApUpOBaHuE, JaerujapupoBanuce). [IpaBuno MapkoBHHMKOBaA.
Kapb6okatuon. KauectBeHHas peakiius Ha JBOIHYIO CBs3b (peakuus Barnepa). [lonmumepusanms
aJIKEeHOB. MOHOMeEp, NOJIUMEp, 3JIEMEHTApHOE 3BEHO, CTENEeHb noiaumepusauuu. OKucieHue
ankeHoB. Bakep-nponecc. [IpombliieHHble U J1aOOpaTOpHBIE CHOCOOBI MOJIYYEHHs! aJIKEHOB.
[TpaBuiio 3aiinesa. [IpuMeHeHue ankeHoB.

Aaxkaguenbl. OOmas ¢opMyna ankagueHoB. M30IupoBaHHBIC, CONPSDKEHHBIE WU
KyYMYJIMpOBaHHbIE AWeHbl. [lenokanmuzanusa cBs3u. Pu3nueckue CBOMCTBA aAIKaJUEHOB.
XUMHYECKHME ~ CBOMCTBA  aJKaJUEHOB:  PEAKUUU  [PUCOEAUHEHHUs  (TUIPUpPOBAHMUE,
raJIOTeHUPOBAHUE) U MoNuMepu3anuu. PezonancHbiil rubpua. HartypanbHblii 1 CHHTETHYECKHE
kayuayku. Bynkanuzanus. [lonydyenne u npuMmenenue ankaaueHoB. Peakius JleGenena.

Aaxunbl. OOmas ¢opMmyna U TOMOJOTMYECKHH psa  aldkuHOB. M3omepus wu
HOMEHKJIaTypa aikuHOB. SP-I'mOpuauszanus opOuTanmeit aTtoMoB yriaepoaa. dusnueckue
CBOMCTBA  aJKUHOB. XHMMHYECKHE CBOMCTBAa AJKHUHOB: pEAKIUH  DJIEKTPOOUIHLHOTO
NPUCOEIUHEHUsT (TaJIoOTeHUPOBAaHUE, THAPOTaJIOTeHUPOBAHUE, THIpaTalysi, TIHIPUPOBAHUE).
[TpaBmiio DnprexoBa. AuneruneHunasl. Jumepnsanuss u Tpumepusanus aunetwieHa. OKucieHue
AJIKMHOB I€pMaHTaHaTOM KaJlusl B Pa3IMYHBIX ycioBUsX. [lomydeHne u npuMeHeHre alKuHOB.

Hukaoankanbl. O0mas Gopmysia u TOMOJIOTHUECKUHN Psii MUKJI0ATKaHOB. M3omepus u
HOMEHKJIaTypa LUKJIOAJIKaHOB. PU3NYECKUE CBOMCTBA IMKJIOAIKAHOB. XMMHUYECKHE CBOMCTBA
LMKJIOAJIKAHOB: PEaKIUU MPUCOEAUHEHHS K MaJIbIM LUKJIAM, PEAKLIUH 3aMEIIeHHs] HOPMaIbHBIX
IUKJIOB, peaKkIUU TUAPUPOBAHUA U JAeruapupoBaHus. [losydyeHue UMKIOANKAaHOB W3
JUragoreHalkaHoB. Meanko- 6M0oI0rnueckoe 3HaueHne UKI0ATKaHOB.

Apenbl. Kpurepun apoMatuyHocTH. ApomaTtndeckuil cexcreT. IlpaBmiio Xrokkens.
Ob6mas ¢popmysa U TOMOJIOTHUYECKUH paa apeHoB. Opmo-, napa-, mema- Kcuiioinsl. duzndeckue
cBOMCTBa O€H30Jla M €ro TOMOJOroB. Peakiuu snexkTporiibHOTO 3aMenieHus OeH3oia

(ramoreHupoBaHWEe, HUTpPOBaHWE, ajdkwiupoBaHue). n-Kommiekc, o-komrmuiekc. Peakiuun
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MIPUCOCIUHECHHS apEHOB. XUMHYECKHE CBOMCTBA rOMOJIOTOB OeH30y1a. OpHeHTaHThI TIEPBOTO U
BTOpOro pojna. KoHaeHcupoBaHHBIE W HEKOHJCHCHPOBAHHbBIE apOMAaTHYECKHUE COCTUHEHHUS.
Ilony4yenue u npUMEHEHUE apEHOB.

Ilpupoanbie ucTOYHMKHM YyrieBogopoaoB. [Ipuponubeiii ra3. Hedts. Ilepepabotka
Hetu. JleronanuonHas ctoWkocth OeH3uHAa. OkTaHoBoe uucio. Pudopmunr. Ilpumenenue
HeTenpoayKToB. Busl TBEpAOro TommMBa.

I'anorenzameménnplie  yrieBoaopoabl. OOmas xapaktepuctuka. Dusnyeckue
cBoiicTBa. XHMMHUYECKHE CBOWCTBA TaJIOTCHAJIKAHOB (peakUMHM 3aMEUICHUS W OTILEIUICHHUS).
XUMHYECKHE  CBOMCTBA  TaJIOTEHAJIKEHOB  (peakluu  MPHUCOSAMHEHHUS,  3aMEIlEHUs,
noauMepusanuu). B3auMmHOe BIMSHHE ATOMOB B MOJIEKyJaX  TaJlOTeH3aMeUIEHHBIX
yriaeBoaopoAos. ITpoaykTsl noaumepusanuu
raJIoOreH3aMelEHHBIX  YIJIEBOJAOPOJOB:  IMOJMBHHHUIXJIOPUJ,  XJOPOIPEHOBBI  KaydyK,
NOIUTETPaPTOPITUIICH.

Jlemoncmpayuu. ArperaTHO€ COCTOSIHUE AJIKAaHOB B 3aBUCHMOCTH OT MOJIIPHOW Macchl
(OyraH, rekcan, napadun). HecmemmBaeMoCcTh TeKCaHa ¢ BOJIOM, CPaBHEHUE TUIOTHOCTH TeKCaHa
u Bonbl. PacTBopenue napaduna B rekcane. PactBopuMocTh B rekcane OpomMa U rmepMaHraHata
kanusi. bpomupoBanue ankanoB. PagukanbHoe OpoMUpOBaHKE TOIyOA.

Jlabopamopuvie onvimot. 1. [locTtpoenue mozeneit momnekyn ankaHoB. 2. [loctpoenue
Mojiene MoseKky ankeHoB. 3. CpaBHEHHE CIOCOOHOCTH K OKHCIIEHHIO aJIKaHOB U AJIKEHOB. 4.
CpaBHeHHE CHOCOOHOCTH K OpOMHPOBAHUIO MPHU OOBIYHBIX YCIOBUSAX AJKAHOB M aJKEHOB. 5.
JleiicTBue mepMaHraHaTta Kajiusi Ha O€H30J1 U TOTYOIL.

Ilpakmuueckas padoma. 2. IlonydeHne 3TUICHA U OTIBITHI C HUM.

Tema 3. Kuciopoacoaep:xamye opranndecKkue CoeINHeHUs!

Couptsl. CoctaB cnuproB. Knaccudukanus u HOMEHKIaTypa cnuptoB. Dusnueckue
CBOMCTBa CHHUPTOB. MEXMOJEKYJSIPHBIE BOJOPOJHBIE CBS3M W UX BIHAHHE Ha (DU3UUYECKUE
CBOICTBa CHHUPTOB. XMMHYECKHE CBOMCTBA: B3aMMOJICUCTBUE CO LICJTOYHBIMH METAIIAMH, C
TaJIOTeHOBOIOPOJAaMH, BHYTPU- M MEXKMOIIEKYISIpHAs JeTUapaTalus, peakiuus dTepuduxaium,
okucnenue. Ilpocteie u  crmoxkublie d¢upbl.  HomeHknmaTypa  mpocThIX — 3(UPOB.
KomrmiekcooOpa3zoBanne MHOTOATOMHBIX CIUPTOB. KadecTBeHHass peakivsi HA MHOTOATOMHBIC
crupThl. [lonydeHne u npuMeHeHue CIIUPTOB.

®enoubl. Knaccuduxanus u HoMmeHkiatypa ¢eHonoB. dusndeckue cBoicTBa (heHona.
B3aumHoe BiusHHE aTOMOB B MoOJieKyie (heHoyia. XUMUYECKUE CBOMCTBa (B3aMMOJCUCTBUE CO
HICJIOYHBIMH ~ METaUIAaMHM H  CO  IIIeJI0YaMH, OpOMHpOBaHWE, HHUTPOBAHWE, OKHCIICHHE,

ruapupoBanue). OOpa3oBaHHE KOMIUIEKCHBIX coeauHeHuN ¢ xjopuaom skenmeza(lll) —
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KauecTBeHHasl peakius Ha (peHonbl. CpaBHEHUE XUMHUYECKUX CBOMCTB OJIHOATOMHBIX CIIUPTOB U
¢denomna. [lonydyenue u npumeHenne GpeHon0B. bakTepuraHas akTUBHOCT (DEHOJIOB.

Aabaernabl U KeToHbl. KapOonuibHble coeaunHeHus. Homenkiatypa u u3omepus
alnbACTUIOB M KeTOHOB. (Du3myeckne CBONCTBA aJbJETHIOB M KETOHOB. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE KapOOHWIbHON Tpymmbl. CTpoeHHE MOJEKYNl albJIerHI0B.
XUMHYECKHME  CBOMCTBA:  peakUMM  HYKICODUIBHOTO  TNPHCOSAWHEHHsS  (TUOpaTamus,
OPUCOCOMHEHNE K alpJeTHaaM CIUPTOB, TUApPOCYIb(HUTa HATpus, IHUAHOBOJIOPOJA),
BOCCTAHOBJICHUE QJIbJETUJI0OB W KETOHOB, OKHCJIEHUE aJbJETHJIOB, NOJIMMEpU3alus U
nonukoHaeHcanus. [lonyaneranu. Auneranu. KayecTBeHHbIE peakIMM Ha albACTHUIBL: €
ruapokcugoM wmenu(Il), ¢ amMMuayHBIM pacTBOpPOM OKcuja cepebpa, ¢ (PyKCHHCEPHHUCTOM
kucinotoi. IlonydeHue anpaeruoB M KETOHOB. lIpuMeHeHue anpAETMIOB U KETOHOB.
AHTHCenTHYecKoe aelcTBre hopMaibaeruia.

KapGonoBble kucjaorsl. CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHME KapOOKCWIIBHON TIpymnmbl. ['omMojormdyeckue psiabl U oOmue
dopmynbl KapOOHOBBIX KHCIOT. Pu3nyeckue CBOWCTBAa KapOOHOBBIX KHCIOT. XHUMHYECKHE
CBOICTBa TMpEAENbHBIX OJHOOCHOBHBIX KHUCJIOT: pEaKIMU HYKICO(DUIHLHOTO 3aMelleHus,
KHUCIIOTHBIE CBOMcTBa. Mexanusm peakiuu »Tepudukanuu. Cuiia rajioreH3amenéHHbIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTh XMMHUYECKUX CBOMCTB MYPaBbHHOW KUCIOTHL. OCOOCHHOCTH
XUMHYECKMX CBOWCTB  INPEICJIbHBIX  JBYXOCHOBHBIX, HEINPEAEIbHBIX  OJHOOCHOBHBIX,
apoMaTHYeCKUX KapOOHOBBIX KHCIOT. [lomyueHue KapOOHOBBIX KHUCJIOT. Baxkneiimue
NpPEJCTaBUTENIN KapOOHOBBIX KHCJOT: MypaBbUHas, YKCycHas M OeH3oifHas. Menuko-
OMOJ0rN4YecKoe 3HaYeHHE U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

MDyHKUMOHAJIbHbIE NPOM3BOAHbIE KApOOHOBBIX KHCJIOT. CroxHble 3(UpHI.
lanorenanrugpunbl. Amuabl.  Auruapuabl. Tuoddupsl. I[lodydeHuwe XJIOpaHTHAPHUIOB.
PeakimonHast cmocoOHOCTh (DYHKIIMOHAJIBHBIX MPOU3BOAHBIX KapOOHOBBIX KHCIOT. KHCIOTHBIN
TUAPONIN3 CHOXHBIX d3(gupoB. Illenounoil ruaponnus3 CIOXHBIX 3PUPOB — OMBUICHHUE.
[IprmeHeHne U MeIMKO- OMOJIOrMYECKOe 3HaUEHUE TPOU3BOIHBIX KAPOOHOBBIX KHUCIIOT.

emoncmpayuu.  Peakuuss  M30IPONWIOBOTO  CIHpPTA € XJOPOBOJOPOJOM.
[lapocTepkHEBbIE MOJAEIM MOJEKYJI albJeruaoB U KeToHOB. OOpaszoBaHue Ouypera npu
pa3I0KEeHUN MOYEBUHBI.

Jlabopamopusie onvimui. 6. [locTpoeHre Moaened MOJIEKYJT HW30MEPHBIX CIHPTOB. 7.
PacTBOopuMOCTh pa3HbIX cnupToB B Boje. 8. Oxucinenue npomanona-1 u mpomanona-2. 9.
Peaknuus nykieoduiabHOro 3amenienus cnupta. 10. OkuciaeHue cnupra JuxpoMaTom Kamus. 11.
Nonodopmuas peaknus. 12. BzaumogeiicTBHe MHOTOATOMHBIX CIHUPTOB C TUIPOKCHUIOM MU

(II). 13. OOHapyx’eHue TIUKOIbHOTO (pparMenTa B riaunepune. 14. PactBOpuMOCTh U KMCIIOTHO-

15



ocHOBHBIE cBoicTBa (enona. 15. bpomupomanue denoma. 16. Oxucnenue ¢denomnon. 17.
KavectBennas peaxuust Ha ¢(enonsl. 18. Peakums «cepebpsHoro 3epkana». 19. Okucnenue
amprerunoB ruapokcuaom wmeau(Il). 20. JlucnpomopumonupoBanue ¢dopManpaeruaa. 21.
KadecTtBenHas peakius Ha anplaeruabl ¢ (QykcumHCepHHCTOM Kuciorod. 22. HMomodopmuas
peakiusi Ha aneroH. 23. Iloctpoenue moneneil MOJEKyln M30MEpPHBIX KapOOHOBBIX KHUCIOT U
CIOXHBIX (upoB. 24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KHCIIOT U MX COJICH B Boje. 25.
KucnotHeie cBoiicTBa yKCycHOW KHCTOTHL 26. Peakmmsi stepudukamuu. 27. OOHapyXeHUE
YKCYCHOM KHCIIOTHI (KaueCTBEHHAas peaklus Ha aneraT-uoH). 28. CpaBHEHHE CIOCOOHOCTH K
OKHCJICHUIO MYPaBbMHOM, IIaBEJIECBOM M YKCYCHOM KucioT. 29. KauecTBeHHas peakiuus Ha
niaBeneByto kucnoty. 30. T'mapomus aumerundopmamuma. 31. ['maponus moueBuHbI. 32.
OcHOBHBIE CBOICTBAa MOUEBUHBI. 33. [lezaMuHUpOBaHKEe MOYEBUHBI. 34. 'Haponu3 sTUIAETaTA.

Ilpakmuueckue padomspt. 3. PenieHne SKCIEPUMEHTANBHBIX 337a4 10 TeMe ««CHupThL.

®enoubl. Anpaeruasl. Kerons». 4. [lonydyenue ykCycHOM KUCIOTBI M U3y4Y€HUE €€ CBOUCTB.

Tema 4. A3zoTocoaep:kamme opraHuveckue coeiuHenus. I'erepodyHknuoOHaNIbHBIE
COeIMHEeH U

Amunbl. Obmas dopmyna amuHoB. Homenknarypa amuHoB. [lepBUuYHbBIE, BTOPUYHBIE,
TpeTUYHble aMuHbl. PU3NYECKME M XUMHUYECKHE CBOWCTBA aMUHOB. AHWIMH. OCHOBHbIE
cBoiictBa amuHOB. Cuia aMMHOB W HuTpocoenuHeHuil. HykineodunbHble cBoiicTBa aMHHOB.
Je3zamunupoBanue. Peakuus OpomupoBanus aHuiInHA. Peakius 37eKTpodUIbHOTO 3aMelleHus
[0 apoMaTH4YecKoMy Koiplly. Peakuus ropenus amuHoB. Okucinenue aHwinHa. Ilomyuenue
amuHOB. Peakuus 3unuHa. IlpuMeHeHHME U MEIUKO-OMOJIOTMYECKOE 3HAYEHHE aMHHOB.
buorenHbie aMUHBL.

I'etepouukanyeckue coeguHenusi. KapOonuknnyeckue M TeTEPOLMKINYECKHE
coenquHenus. Kucnopoaconepkamye TreTepOUUKINYECKME COSOUHEHMs. A30TCoAepKalue
rerepolMkibl. Puznyeckue M XUMHUYECKHE CBOMicTBa mnupuauHa U nupporna. OOmas
XapaKTepUCTHKA TEeTEPOLMKIMYECKUX COEIMHEHUN ¢ JBymMs U Oosiee reTepoaTOMaMHu.
IMupumuun. ITypun. IIpumMeHeHne reTepoUKINYECKUX COCAUHEHUN.

I'erepodynkuuonajbHbIe COeIMHEHUS. ITpuHUHAIIBL HOMEHKJIATypbl
reTepoyHKITMOHATBHBIX COEMHEHHII. AMUHOCIIHPTHI. I'mapOKCUKETOHBI 3l
TUAPOKCUAIBAECTUABL. AMHHOKHUCIOTHL. [IpOTEMHOTeHHBIE aMUHOKHUCIOTHL. DEHOJIOKHUCIIOTHI.
['mapokcukucnorel U okcokucnoTsl. Lukn Kpebca. Acummerpuueckuid aTtom yriaepona.
OnTuueckas HU30MEpHs. OHaHTHOMEPBHI. [Ipoexunu Quepa. IIpumeHeHue

reTepoyHKITMOHAIBHBIX COSTUHEHUM.

16



Hemoncmpayuu. PactBopuMocCTb u OCHOBHBIE CBOICTBA MUPUINHA.
Kommnexcoobpa3oBanue nupuauHa.
Jlabopamopuvie onvimul. 35. PacTBOPUMOCTH U KUCIIOTHO-OCHOBHBIE CBOMCTBA aHUJIMHA.

36. Okucnenue anunuHa. 37. bBpomupoBaHve aHWIMHA.

Tema S. Xumus NpUPOAHBIX COCAHHEHUNI

Kupbl. OOmas xapakrepucTuka >KUpoB. Jlumuasl. KuciaoTHBI cocTaB KHPOB.
[TonmHeHaChIIEHHBIE W HACBIIIEHHBIE >KUPHBIE KHUCIOTHL. DU3NYECKHE CBONCTBA KHUPOB.
PactutenbHble U )KUBOTHBIE KUPHI. JIUMONpoTenHbl. XUMUYECKUE CBOMCTBA KUPOB. [ Uaponan3 u
OMBLIEHHE KUPOB. [[puMeHeHune xupos.

®ochoaunuabl KIeTOYHbIX MeMOpaH. IloBepxHocTHO-akTuBHBIE BeliecTBa (IIAB).
I'munepodochonumuapt (bochaTuauIdTaHOIAMUHBI, dbochaTuINIXOJTMHBI,
dbocharununcepunsr). Counrodpochomunuasl. Chunromuenunsl. KuaKOCTHO-MO3anuHAs
MOJIENIb CTPOCHUS OMOJIOTHYECKUX MEMOpaH.

YraeBoabl. O0mas dopmyna yrieoaoB. Kiaccudukanus yrieBooB. buomnoaumepsl.
Monocaxapuasl.  I'mrokosa,  ¢pykroza, pubosa, ae3okcupuboza.  Crepeounsomepust
MoHocaxapunoB. Popmynsl Dumepa. OOpa3oBaHHE UUKIMYECKUX (POPM MOHOCAXaPHUIOB.
®opmynbl Xeyopca. XUMUUECKHE CBOMCTBA MOHOCAXapHUIOB (KOMILIIEKCOOOpa30BaHKUE C HOHAMU
meau(Il), oOpazoBanue CIOXKHBIX A(PUPOB, BOCCTAHOBJICHHE JI0 MHOTOATOMHBIX CIUPTOB,
OKHUCJICHHE [0 KHCIOT, OKHCJICHHE MOHOCAaXapuIOB C JACCTPYKIMEH YIrIepoJHOW LermH,
oOpazoBanue riauko3ugoB). AT® wu AJD. bpoxenue (cnMpTOBOE, MOJIOUYHOKHCIIOE,
MacisHokucaoe).  IlpeBpamenust TIOKO3bl B OpraHu3me  (IJIMKOJW3,  IJIMKOTEHES,
neHtozodocharueiii  myth). [IpuMenenne MoHocaxapumoB. OOmas  XapaKTepHUCTHKA
nucaxapunoB. Ctpoenue nucaxapuioB. Aueranu. ['nmukosunnele cBsazu. Caxaposa. Manvmosa.
axmo3a. BoccTaHaBIMBaIOIKE U HEBOCCTAHABIIMBAOIIME AXcaxapubl. [ Mapoans qucaxapuios.
OO6mas xapakTtepuctuka mnosnucaxapunoB. llomu-D- rmokonupaHo3sl. ['omomnonucaxapusl.
Ammnioza. AmunonexktuH. Kpaxman. [muxoren. Ilemmronoza. T'maponus  mosiMcaxapuaoB.
Hexctpus. CnoxkHble 3(pUpBl LEIUTI0N03bl ¢ YKCYCHOM M a30THOHM kucnotamu. KadecTBeHHbIe
peaKuy Ha KpaxMaJl U LeJUIH0I03Y.

AMHUHOKHCI0TBI. O0IIas XapakTepucTUKa aMUHOKHCIIOT. buonornyeckoe 3HadeHHe o-
aMUHOKHUCIJIOT. He3aMeHrnMble U 3aMEHHMbIE aMUHOKHCIOTHI. AMUHOKHUCIIOTH Kak aM(oTepHbIe
OpraHMYECKUE COEOUHEHUS. XMMHUUYECKHE CBOMCTBA aMUHOKHUCIOT (peaklUuu C KUCIOTaMH U
mIeJ0YaMy, pEakUud JSTepuPUKaAMU M JIe3aMUHUPOBAHUA, JEKapOOKCWIMPOBAHUE U
TpaHcamMuHUpoBaHMe). KauecTBeHHas peakiysi HA aMUHOKHUCIOTHL. Peakuuu amMHHOKHCIIOT,

0OyCIJIOBJICHHBIE JIOTIOJIHUTEIbHBIMUA (YHKIMOHANBHBIMU rpynnamu. Ilentuanas (amuaHas)
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cBs3b. OCHOBHBIE aMMHOKHCIIOTHI, oOpasyromue Oenku. CrocoObl MOSydyeHUs: aMHUHOKHCIIOT.
ITpumenenne amuHOKUCIOT. KanpoH.

Beaku. benku kak mpupojaHbie OmononuMepsl (monunenTtuabl). CTpykTypa OenKoBoOn
Mouiekysbl. CBorlicTBa OenkoB. ['nmoOynspubie 1 GuOpuiisipasle O6enku. KuciaoTHO-OCHOBHBIC
cBoricTBa OenkoB. Jlenarypamus. Penarypanus. ['maponu3 OenkoB. LlBeTHbIe peakunu OEIKOB
(OmyperoBasi, KcaHTONpoTeuHOBas, peakuuss Posuisa). buonormueckue ¢GyHKIUN OEIKOB.
[Tpumenenue 6eIKOB.

HykJienHoOBbIe KHCI0TBI. PoOlb HYKIIEMHOBBIX KHUCJIOT B KU3HEIEATEIbHOCTH
opranu3moB. JlezokcupubonykiennoBas kuciota (JIHK). PubonyknennoBas kucnora (PHK).
Je3okcupubonykineo3uapl. Pubonykneosunsl. Hykneotunsl. HykinenHoBbIe KHCIOTHI Kak
NOJUHYKJINOTHABL. HyKjaenMHOBblE OCHOBaHMS (TUMMH, ypalwl, LUTO3UH, aJE€HUH, T'yaHUH).
Tayromepsl, ntakTUMHas u jakTamaas Gopmbl. Dochonurdupnas cssb. [lepBuunas cTpykTypa
JHK u PHK. Ilpunmun xommiuemeHTapHocTH. ['maponun3 noiaumHykineotuaoB. lIpumenenue
HYKJIEMHOBBIX KHUCJIOT.

Oprananyeckasi XMuMHsl — OCHOBA MeIUKO-0MO0JIOTHYECKUX HAYK

Opranuueckass xumust ©u  ¢usnonorus. [opmonsl. Octpaauon. TecroctepoH.
Oprannyeckas xumusi u papmakosiorus. [lenumuminasl. OpraHudeckas XUMUAS U OMOXUMHUSL.
Hukorunamua. HukotuHoBas kuciora. HUKOTHH.

Jemoncmpayuu. I'niponn3 Kpaxmaia.

Jlabopamopnsie onvimel. 38. OOpa3oBaHHe KaJbIIMEBBIX COJIEH HACBHIIIEHHBIX BBICIIMX
KHUPHBIX KUCIOT. 39. OOHapykeHHe JBOMHON CBs3u B ojeMHOBOM kuciore. 40. OOHapyxeHue
JIBOMHBIX cBsized B juMoHeHe. 41. OOHapyXeHHE TJIMKOJbHOTO (parMeHTa B TIJIIOKO3€ U
¢dpykrose. 42. IIpoba Tpommepa Ha MoHOcaxapuabl. 43. Peakius CenuBaHoBa Ha PpyKTo3y. 44.
MogenupoBanue mporecca OHOJIOIMYECKOrO OKHCIEHHs TIoko3bl. 45. OOHapyxkeHue
[JIMKOJIBHOTO ()parMeHTa B JakTo3e U caxapose. 46. [Ipoba Tpommepa Ha nucaxapuzabl. 47.
I'unponu3 caxapossl. 48. KauectBeHHast peakius Ha kpaxmai. 49. AMdoTepHble CBOMCTBa -
amuHokucioT. 50. KommekcooOpazoBaHue o-aMMHOKHMCHIOT. 51. JlesamuHupoBaHHMe -
aMUHOKHUCIIOT. 52. KauecTBeHHas1 peaklus Ha 0.-aMUHOKUCIIOTHL. 53. KcanTonporenHoBas

peakuus. 54. O6HapyxeHue MepKanTo-rpymnn B Oenke. 55. buyperosas peakuus.

Ilpakmuueckue paoomol. 5. IlpakTudeckas pabora 1o TeMe «YTJIEBOIBI». 6.
[IpakTuueckas pabora 1Mo TemMe «AMHHOKHCIOTHI U Oenku» 7. PermeHue sKcrepuMeHTaIbHBIX

3a1a4 1o TeMe «XHUMHU MMPpUPOAHBIX COCTUHEHUIY. 8. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.
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11 kaacc

Tema 1. CTpoeHue BemecTrsa

Crtpoenune aroma. CoOBpeMEHHbIE IpEACTaBICHUA O CTpoeHUH artoma. CocCTosiHUE
ANEKTpOHA B aroMme. KOpnycKyJasipHO-BOJHOBOW JyaliM3M OJJIEKTpOHA. KBaHTOBBIE 4YHCIA.
OcHoBHOEe u BO30OYXKAEHHOE cocTosiHMe aroma. IlpaBuno Xynpa. [lopsaok 3amoiHeHUs
HOAypOBHEH y S-, p-, d- u f-ajneMeHToB. DneKTpoHHBIE KOH(HUTryparuu atoMoB. M3MeHeHue
aTOMHOI0 pajguyca B IepuoAax W rpymnmnax nepuonunuyeckor cucremsl [[. M. Menneneesa.
OOpa3oBanue MOHOB. DHeprus voHuzauuu. CpoACTBO K IEKTPOHY. DJIEKTPOHHOE CTPOEHUE
MOHOB.

Xumnuyeckas cBsa3b. Kpucramiudyeckne pemérku. OOmme mnpeacTaBieHUus o
XUMUYECKON CBSI3U. DIEKTPOOTPULIATEIBHOCTh. MeTamuibl U HeMeTaulbl. XUMUYECKasi CBA3b:
MOHHAsl, METaJJIMYecKasi, KoBajeHTHas. KoBajeHTHas moJispHas M KOBAJCHTHAsl HEIMOJIIpHAs
cBs3b. Jlunonu. Dueprus cBsas3u. JnvHa cBsi3u. Mexanu3Mbl 00pa3oBaHus KOBAJICHTHOMN CBS3U —
OOMEHHBI W JOHOPHO- aKUeNnTOpHbIA. Tumel THOpHmu3amuu. OpueHTANHs THOPHIHBIX
opb6utaneit. [IpouHocTs G-CBsA3U U T-CBSA3U. HeBaneHTHbIE B3aUMOACHCTBUS — OPHUEHTALIMOHHOE
u pucnepcuoHHoe. Bogopoanas cBs3b. Kpucraminueckue pem€rku: MOJEKYJspHbIE, aTOMHBIE,
MOHHbIE, METATNINYECKUE.

Jemoncmpayuu. Mojenu HOHHBIX, aTOMHBIX, MOJIEKYJSIPHBIX M METaJUIMYECKUX

KpUCTAJUINYCCKUX pCH_IéTOK.

Tema 2. OcHOBHBbIE 3AKOHOMEPHOCTH NPOTEKAHMUS PeaKLuii

DJIeMeHTbI XHMHUYECKOH TEePMOAUHAMMKH. CaMonpoun3BoJIbHbBIE 51
HECaMOIIPOU3BOJIbHBIE peaklMi. XUMUYECKas TepMOAUHaMuUKa. TepMoaHaAMUYeCcKas CUCTEMA —
OTKpBITasl U 3aKpbITasi. DK30TEPMUUYECKUE U DHIOTEPMHUYECKHE PEAKIMU. BHYTpEHHSs dHEprusl.
OHTaJIbIMS U SHTPOIUS.

OKCTeHCUBHbIE  mapameTpbl. VIHTeHCuBHble  mapameTpbl. OHeprus  ['ubObOca.
OHTaNbNUIHBIE M SHTpONMUHBIA  (akTopbl. I[IpUHIMI SHEPreTUHYECKOrO  COMPSKEHMS.
OOparumMble U HeoOpaTHMBbIE peaKIMU. XUMHUeckoe paBHOBecwe. KOHCTaHTa XMMHUYECKOTo
paBHoBecus. Cmenienne xumuyeckoro pasHoBecus. [Ipunnun Jle [llarense. ['omeocras.

JJIeMEeHTbl XHMHMYECKOM KHMHETHKH. MexaHn3M peakuuid. OJIeMEHTapHbIMd aKT.
ITapaytenpHble peakuuu. IlocnenoBarensHble peakuuu. ['omorennsle peakuuu. I'ereporeHnsie
peakuuu. CKOpPOCTh peakiuH, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. Kunerndeckue

ypaBHeHus1. KoHcranTa ckopoctu peakuuu. [lepuos momymnpespaiieHus. 3aBUCHMOCTh CKOPOCTH
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peakuuu ot Temmeparypbl. IlpaBuno Baut-I'odda. Dueprus axtuBamumum peaknuu. Karamms.
Karanuzaropsl. UHrHOUTOpHI. 'OMOTreHHBIH U reTepOreHHbIN KaTalus.

Crexuomerpusi. Crexuomerpus. MonsgpHas Macca. MousgpHbelii  00BEM  ra3os.
KomnuectBo Bemecrtsa. Monb. OTHOCHTENBHASA IUIOTHOCTD ra3a 10 IpyroMmy rasy. YpaBHEHHE
MenneneeBa-Kianeiipona. Mousipras  macca cmecu ra3oB. IlocrosHHas  ABorajupo.
CooTHOIIEHNS MEX Y KOJIMYECTBAMU BELLIECTB B XMMUUECKUX YPABHEHMSIX.

PacrBopbl. ['OMOreHHsle M rereporeHHele  cucremsl. PactBopel.  MousipHas
KOHLEHTpalusl pacCTBOPEHHOIO BelecTBa. MaccoBass KOHLIEHTpALMs PaCTBOPEHHOIO BEIECTBA.
Maccosas nons. O0bémHas gomnst. Koagduuuent pactBopuMoctu. 3aBUCUMOCTb paCTBOPUMOCTH
HEKOTOpPBIX coJiel OT Temneparypbl. HachllieHHbIN 1 HEHAChILEHHbIH pacTBOp. CoabpBaTanusl.
ConbBatsl. ['naparel. AkBakoMILIeKChl. PacTBOpUMOCTS.

Hemoncmpayuu. TennoBele 3¢pQGeKThl IPU PACTBOPEHUH KOHIIEHTPUPOBAHHOW CEpHOU
KHCIOTBI M HHUTpaTa aMMOHHUSA. 3aBUCHUMOCTb CKOPOCTHM PpEaKIMM OT KOHLEHTpauuud U

Temreparypsl. Paznoxenue nepokcuia BOJOPOJa B IPUCYTCTBUM KaTaau3aTropa.

Tema 3. BemnecTBa M 0CHOBHBIE THIIHI HX B3aNMOAEHCTBUSA

Knaccupukauuss HeopraHmyeckux BemecTB M peakunuii. Oxcuabl. KHCTOTHI.
OcHoBarmsi. Comu. OKCHUIBI KUCIOTHBIC, OCHOBHBIC, aM(OTepHBIE, HecoJIeo0pa3yroIIne.
Kucnoret  kucinopoacoaepxamme u  Oeckucimopomnbsie. KHUCIOTBI  OIHOOCHOBHBIE U
MHOTroocHOBHBIC. OcHoBaHus. 11[énoun. HepactBopumbie ocHOBaHUSA. AMGBOTEPHBIE OCHOBAHUS.
Conu cpennue, Kucible, cMemanHble, ocHOBHbIE. Conu nBoiHbie. Kiaccudukanus peakiuid.
Peaxiiuu coequHeHUs, pa3noKeHUs, 3aMeIIeHUs], OOMEHa.

DJIeKTpoJuTHYeCKasi Jucconuanus. Peakuus HelTpaau3amnum.

DNEKTPONUTHI U HEAIEKTPOIUTHL. Teopus 31eKTPOIUTUYECKON Tucconuanuu. Mexanusm
AIIEKTPONUTHYECKON auccounanuu. CunbHble U cialOble 3MeKTponuThl. CTerneHb HOHU3AIUU
(mucconmanun). Jluccouuaus KAcaoT, OCHOBAaHUH, coliel. Peakiiust HeHTpanu3aiuu.

Peakuumn o6meHna ¢ yuactuem coJgeil. BzaumopeiicTBrie cpefHUX Cojeil ¢ KUCI0TaMu, ¢
OCHOBaHUSIMU M MEXIy co0oii. Peakuuu c ydacTueM KHUCHBIX coyied. [maponus counei.
CoBMECTHBIN TUAPOIH3.

AM¢oTepHble OKcUAbI W TUAPOKcUAbL. AMdoTtepHocTh. Peakuuu amdorepHbIX
OKCUJIOB B paciiaBe. KomriekcooOpa3oBanue B paciiaBax. Peakiuun aM(pOTepHBIX OKCHIIOB U
THUAPOKCUIOB B pacTBope. Peakumu coneit MeTaioB, o0pa3yrmux aMmpoTepHble COSTUHEHHUS.

3HaveHHe KHCJI0THO-OCHOBHBIX PeaKIuii ISl OPraHu3Ma YeJi0oBeKa.

Bomoponnenii moxkazarens (pH). bydepnas cucrema. 3nauenus pH xuakocrei

opraHm3ma dejioBeka B HopMme. bydepHple cucrembl opranu3ma (TuapoxkapOOHaTHas,
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remornobuHoBasi, pocdarHas, OenkoBas), X B3auMOCBs3b. bydepHas €mkocts. Hapymenue
KHCJIOTHO-OCHOBHOI'O COCTOSIHUSI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. DJIeKTpoau3. CTerneHb OKUCICHUS.
Knaccudukanus OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. BrnusHue cpeasl pacTBopa Ha
MPOTEKaHNUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC
pEeaKlMK ¢ YYaCTHEM JIBYX BOCCTAHOBUTEJEH WIIM JBYX OKHCIUTENEH. DIIEKTPOIU3 PACILIaBOB U
pPacTBOpPOB COJIEH.

CtpoeHue  KOMIUIEKCHBIX  cOelMHeHUi. J[OHOpPHO-aKUENTOPHBIH  MEXaHU3M
00pa3oBaHMs KOMIUIEKCHBIX coequHeHui. L{enTpanbHblii aToM. BHyTpeHHsIs KOOpAMHAIIMOHHAS
cepa. Jluranpapr: MOHO/ICHTATHBIE, OuJeHTaTHBIE, MOJINJICHTATHBIE. Buemnsis
KoopauHanuoHHasi cdepa. IlpaBuia Ha3BaHWS KOMIUICKCHOW vacTwilbl. Ha3BaHUS JIMTaHJIOB.
[IpaBuna HomeHknatrypbl. llomusaepHbie KOMITIEKCH. MAaKpOIHMKIMYECKHE KOMILIEKCHI.
Koopaunammonnoe yncno. Konduryparius KOMIIeKCHbIX COeTUHEHUI.

Jemoncmpayuu. duznueckre CBOMCTBA OKCUIOB, KUCIOT, OCHOBaHUM, conei. M3yuenue
ANEKTPONPOBOJHOCTH pacTBOpoB. Peakuus HeWTpaim3auuu. PeakuuM KUCIBIX COJIEH C
MmeTaiamu. [lonydeHrne KOMIUIEKCHBIX COJIEH.

Jlabopamopuvie onvimel. 1. CoBMeCTHBIM rTuUAponu3. 2. BnusHue wu3MeHeHUs
TEeMIIepaTyphbl Ha CMEIICHUE PABHOBECHS THAPOJIN3A.

Ilpakmuueckue padomet. 1. I'unponus coneit. 2. [ MAPOKCOKOMILIIEKCH METAJIOB.

Tema 4. Xumus 3JieMEeHTOB

buorennbie 3gemenTnl. Kilaccupukanusi 3J1€MEHTOB. DBHOTEHHBIE DIIEMEHTBHI.
OpraHoreHsl. DJIEMEHTHI AJIEKTPOIUTHOTO (poHa. MukposnemenTsl. Kitaccudukaims OnoreHHbIx
JUIs opraHu3Mma yenoBeka. OOIas xapakTepUCTHKa S- 3yieMeHTOB. O0mias XapakTepucTUKa p-
2JIEMEHTOB. MakcuManbHble U MUHUMAJIbHBIE 3HAYEHUS CTENEHEH OKUCIIEHHs P-2JIEMEHTOB
2—4-r0 MepuoJI0B C MpUMepaMu OMHAPHBIX coenHeHni. O0MIas XapakTepucTuka d-31eMEeHTOB.
CreneHu OKMCIICHUS OMOJIOTUYECKH BaXKHBIX (-3JIEMEHTOB B COCIMHCHUSX.

Bopopon u kucaopoa. Bonopoa. OKHCIUTENIBHO-BOCCTAHOBUTENBHAS IBOWCTBEHHOCTD
Bojopona. [mapunel MetamuioB. Kucimopona. AjuioTponHble MOJUGHUKAIMM  KUCIOPOAA.
XuMuyeckue CcBOMCTBa Kuciopona. JlaboparopHble crnocoObl M MPOMBILIUIEHHBIE CIHOCOOBI
MOJIy4EeHUS KUCTIOopoaa. XMMHUYECKHE CBOKMCTBA 030HA. KauecTBeHHas peakuus Ha 030H. Boxa n
nepokcus  Bojgoponaa.  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHAS  JBOMCTBEHHOCTh  IIEPOKCHJIA
BOZIOpOAA.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE pPEAKIMU C YYacTHEeM IepoKCHIa BOAOpOJa B

pa3HBIX cpenax.
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I'anorennl. O0mas xapakTepucTuka W (QU3WUECKHe CBOMCTBA. XWMHUYECKHE CBOWCTBA
ranmoreHoB. JlabopaTtopHble cIOCOObI TOJy4YeHHs TajoreHoB. OKHUCIMTENbHAs CIIOCOOHOCTD
rajioreHoB. JIMCIpONOpLUMOHUpPOBAaHUE TrajoreHoB. Dusznueckrue M XHMHYECKHUE CBOMCTBA
rajJloreHoBo10poAoB. OcoOeHHble CBOMCTBA (TOPOBOJOPOAHON KHUCIOTHL. KauecTBeHHBIE
peaxkiuu Ha HOHBI ranoreHoB. Kucnopoacoaep:xkaiiue coelMHEHUs TaIOreHOB. XJIOPHOBATUCTAs
KHuciaoTa. XJIOpUCTas KUCIOTa. XJIOpHOBAaTas KHUCIIOTAa. XJIOpHas KHUCIOTA. | MIIOXJIOPUTHI.
Xnopursl. Xnopatsl. [lepxioparsl. [IppumeHeHne raloreHoB 1 X BaXKHEUIINX COCIUHEHUM.

Cepa. XapakTepucTuKa d3JE€MEHTa U MPOCTOro BemiecTBa. HaxokneHue B mpupoje.
Onotanusa. AJIOTpoNHbIE MOAUGUKAIIMU CEephl: poMOMuYecKas cepa, MOHOKIMHHAs cepa.
Xumnueckue cBoiicTBa cepbl. CepoBojopoa. XHMMHYECKHE CBOMCTBA CEpOBOAOPOJA.
CepoBojoposiHasi KHCI0Ta. XUMUYECKUE CBOWCTBA CEPOBOAOPOIHON KHUCIOTHL. CepoBOJOPOL.
OusnyecKkue CBOWCTBAa CEpoOBOAOpoAa. BoccTaHOBHTENbHBIE CBOICTBA  CEPOBOIOPOJIA.
KauecTBeHHast peakius Ha cepoBoaopo U cyiabhuasl. CTpoerre Mosekysibl okcuaa cepsl (1V).
®dusnyeckue CBOWCTBA, MOJYYCHHE U XHUMHYEeCKHe cBoiicTBa okcuaa cepol (IV). CpoiictBa
cynspuToB. KadectBenHas peaknusi Ha cynbhuT-uoH. [Ipumenenne okcuma cepsl (IV) u coneit
cepHuctoil kucnoTel. CoennHeHus: cepbl co crenenpto okucienus +6. Okcun cepsl (VI), ero
cBoiictBa. CepHasi kuciora. OKuUCIUTETbHBIE CBOMCTBA pa30aBICHHON M KOHLIEHTPUPOBAHHOMN
cepHoM kucnotsl. [lomydenue

cepHOW KHCHOTHL. OKHCIUTENBHBIE CBOWCTBA CynbdaTtoB. Pasnoxkenue cyibdaros.
OcHOBHbBIE AHAIUTUYECKUE PEAKINH, MPUMEHSIOMMECS [JIsi OOHApYKEHUS CEepOCOAEpIKAIIUX
aHnoHoB. [Ipumenenue cynbdaros.

A3or u dochop. OOmas xapakTepucTuka d37aeMeHTOB V A-rpynmbl. Duszndeckue u
XUMHUYECKHE CBOMCTBA a30Ta. [lomyuenue u npumeHenue azora. CoeIMHEHHS a30Ta CO CTENEHBIO
OKHCIeHHs -3. AMMHaK, ero (usuueckue M XUMHYECKHe CBolcTBa W mnpumeHenue. Conum
aMMOHHMsI, uX cBoicTBa. KauecTBeHHOe omnpezneneHne aMMuaka U MoHa ammoHusa. CBolcTBa
HUTpUI0B. OKCHUJIBI a30Ta. A30THCTasi KMCIOTa U HUTPUTHI. A30THas KucioTa. OKUCIUTENbHbIE
CBOMCTBa pa30aBlICHHONW W KOHIIEHTPUPOBAHHOW a30THOW KHCIOTH. HuTpaThl, UX CBOMCTBA.
Pa3nosxenne HutpartoB. [IppumeHeHre HUTPATOB.

Crpoenne M cBOICTBA MPOCTHIX BellecTB, 00pa3oBaHHBIX ¢Gocdopom. Amnorponus
docdopa. Paznuums B cBoiicTBax Oenoro m kKpacHoro (ochopa. Coequnenus ¢ocdopa co
creneHblo okucieHus -3. ®ochunpr meramios. dochun, ero croiictBa. Coequnenus ¢ocdopa
co creneHpto okucienus +3. Okcuma docdopa (III). DPochopucras kucnora. CoenuHeHus
docthopa co cremenbto okuciaenus +5. Okcun docdopa (V). DochopHas kuciora, e
¢busnueckue, XMMHYECKHE CBOWCTBA, MoiydeHue, npumeneHue. [lupodocdopnas xucnora.

[Monyuenue pochopa. [Namorerunasr hocdopa (I1I). Tamorenuasr hocdopa (V).
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Yriepox M KpeMHHUil. XapakTepUCTHUKA SJIEMEHTOB. AJUIOTPOINHBIE MOAM(PUKAIII
yriepoaa: rpaduT, anmas, kapouH, ¢ymiepenbl. CpaBHeHHe (PU3MYECKHX CBOICTB anMmasza U
rpadura. Xumuueckue cBoicTBa rpadura, Kokca. Peakiuu quciponopiruoHupoBaHus rpaduTa.
Kap6uner. Anermnennnbl. Oxcua yriepoaa (II), ero momydeHue, CBOWCTBA W NPUMEHEHHE.
Oxkcun yrnepoga (IV), ero siaexkTpoHHOE CTpOEHHE, MOJyuYE€HUE, CBOWCTBA M IMPHUMEHEHHUE.
YronpHas KUCIOTa W €€ conum — KapOoHaThl, ruapokapboHaTsl. CBoOWcTBa KapOOHATOB H
runpokapbonaroB. KauecTBeHHast peakiuss Ha KkapOoHar-uoH. Kpucramnmueckas pemérka
KpeMHHs. AJUloTponus KpemMHus. B3anMoneincTBue KpeMHHUsT € IMPOCTBIMH M CIOKHBIMHU
BemtecTBaMu. OKHCIWTENIbHBIE M BOCCTaHOBHTENbHBIC cBoicTBa. Oxcua kpemuus (IV'):
HaxXOXJEHWE B IMpUpPOJAE, XUMHuUecKkue cBoiictBa. KpemHueBble Kuciotel. CHIMKATHL
Cunuxkarens. I'naponnu3 pacTBOPUMBIX CHIIMKATOB.

Mertanabl IA- u IIA-rpynn. llenounsie mMetamnsl. KoHdurypamnus aToMOB METaLIOB
[IA- u [IA-rpynn. M3meHeHHe MeTauIMuecKUX CBOMCTB IO rpymne u nepuony. [lpuponnsie
coenquHeHuss MerawioB [A- u IIA-rpynn. ®usnueckue cBoicTBa. XHMHUYECKHUE CBOMCTBA!
B3aUMOJICUCTBUE C BOJOM, € KHCIOPOAOM M JPYIMMH IPOCTBIMH  BEIIECTBAMHU.
[[{énouno3emenbHble  MeTaIbl. ['mapuasl MetamnoB. Amuasl. OKCHIOBI IICJIOYHBIX U
1IEJI0YHO3EMEIBHBIX METAUIOB, UX CBOWMCTBA. ['MAPOKCHUBI IIETOYHBIX U HIEIOYHO3EMEIbHBIX
METaUIOB, MX CBOWCTBA. llepokcuabl M HAIIEPOKCUABI IIEJIOYHBIX M IIETOYHO3EMENbHBIX
METaJIJIOB, UX CcBoMcTBa M npumeHeHue. JKEctkocTh Bojbl. OKpalllMBaHHWE IUJIAMEHHM HOHAMU
MetauioB [A- u lIA-rpynmn. buonornyeckoe 3HaueHne HaTPUs, Kajaus U MarHusl.

AmomuHuii. Haxoxnenue B mpupoje. DnekTpoHHas KoHduryparus atoma. Ousznueckue
CBOMCTBAa. XHMMHMYECKHE CBOMCTBA: B3aMMOJECHCTBHE C KHCIOPOJOM M APYTMMH IPOCTBIMHU
BEILIECTBAMHM, BOJOW, paCTBOpPaMH COJIEH, paciljlaBaMu U pacTBOPAMH LIEIOYEH, MACCUBUPOBAHUE
KOHILICHTPUPOBAaHHBIMM CEPHOM W a30THOM kucinoramu. OKCUA aTOMUHHS. AJTIOMHUHATBHIL.
TerparuapokcoantoMuHaThl. B3anmoaeiicTBre OKCHIa alFOMUHUS ¢ OKCUJAMU, THIPOKCUIAMU U
kapOoHatamu MetamuioB [A- u [IA-rpynn. ['mapokcua adtoMHUHMS, €T0 TTOJyYeHHE, CBOMCTBA U
IIPUMEHEHUE.

Xpom. XpoMm, Hax0XKIEHHE B TPUPOJE, CTPOCHHE aToMa, CTEIEHW OKHUCIICHUS,
dusznueckue W XuUMHUYECKHe cBoiicTBa. [laccuBHpoBaHHE KOHIIEHTPUPOBAHHBIMU CEPHOU H
A30THOW KHCJIOTaMH, «uapckoil Boakoi». Ilpumenenue. Oxcuabl xpoma. Comu xpoma (III).
Xpomosas kuciaora. JJuxpomoast kuciora. Xpomarsl. JJuxpomatsl. Comu xpoma (V' 1). Meauko-
OuosornyecKoe 3HaueHNe COSMHEHUH XpoMa.

Coennnenus mapranua. CreneHu okuciaeHus: Mapraina. OKcua v THAPOKCU]T MapraHia

(IT). Oxcupn mapranna (IV). Manranarsl. [lepmanranaTsl. buonornyeckoe 3HaueHHEe Maprasiia.
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Keneso. Haxoxnenne B mpupoje. DieKTpoHHas KoHpuUrypanus xene3a. dusndeckue u
XUMHYECKHE CBOMCTBA. [laccuBUpOBaHNE KOHLIEHTPUPOBAHHBIMUA CEPHOM U a30THOW KUCJIOTAMH.
Oxkcuabl xkene3a. ['uapokcubl xenesa, X cBoiicTBa u nonydenue. Coenunenus xenesa (1) u
xkenesa (III). KauecTBeHHBIE peaknnu Ha MOHBI Fe** u Fe*. Jlomennbie niponiecchl. Depparsl.
Kene3zo — OGuoreHHsbIN r1eMeHT. Meauko-01onornueckoe 3HaueHue Kemnesa.

Meab. Menb, HaxoXAE€HUE B IIPUPOJAE, CTPOCHHUE AaTOMa, CTENEHH OKHUCIIECHHS,
¢usnueckue u xumuueckue cBoiictsa. [Ipumenenue. Oxenn meau (I). Cpennue comu meau (I).
Peakiun kommiekcooOpaszoBanust Meau (I). Oxcun memm  (II). Tmapoxkcum wmemm  (ID).
KauecTBeHHast peakuusi Ha UOHbI Cu?*. Mens — OMOreHHBIN AjIeMEHT. MenuKo-0M0IIOrMYECKOe
3HaUEHUE MEJIN.

Cepedpo. Cepedpo, pusndeckue u xumuueckue cporictsa. Oxcup cepedpa (I). Peakuun
KoMmIuiekcooOpazoBanusi cepebpa (I). Hutpar cepebpa — peaxtuB Ha wuousl Cl, Br, I.
[Tpumenenue cepedpa u €ro COeAMHEHUIA.

Hunk. Haxoxnenue B mpupojie, CTPOCHUE aTOMa, CTETIEHH OKHUCICHHS, (PU3MUECKUE U
xumuueckue cpoiictBa. [Ipumenenune. AM(OTEpHOCTh OKCHIA M THAPOKCHAA LUHKA. Peakuuun
KOMIUIEKCOOOpazoBanus IMHKA. L[MHK - MuUKposiaemMeHT. Menuko-OHOJIOorudeckoe 3HAuYeHHE
[UHKA.

Jlemoncmpayuu. Paznoxenune HUTpatoB. O06pasiiel rajoreHoB. [lonydyeHue ragoreHos.

Jlabopamopuvie onvimpr. 3. OKUCIUTEIHLHO-BOCCTAHOBUTENBbHAS JIBOMCTBEHHOCTh
nepokcuga Bojxopoaa. 4. PasnmoskeHue mepokcuaa BOAOpOJA TOJ JIEHCTBHEM KaTanasbl. 5.
Oxucnenue OpoMua- U MOAUA-MOHOB. 6. PacTBopuMocTs Moaa. 7. JlucrnponopluoHMpOBaHUE
nona. 8. JlucnponopunonupoBanue cepul. 9. [lomydyenue cepuucroit kuciotel. 10. KucnorHo-
OCHOBHBIE CBOWMCTBA CEPHUCTOM KHUCIOTHI W €€ coseil. 11. BoccTraHoBUTENbHBIE CBOWMCTBA
cepHuctoil kucinotel. 12. [lonyuenue cynbpura Oapust (KauyecTBEHHas peaklus Ha CylIb(UT-
uoH). 13. KauectBenHas peakuus Ha cynbgar-uoH. 14. [lomyuenue xmopuaa aMMoHMs. 15.
CaoiicTBa xsopuaa aMMoHus. 16. OKHCIUTENbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh HUTPUT-
noHa. 17. OxucnurenbHas COCOOHOCTh HUTPAT-MOHA B IIENOYHOM pacTBope. 18. M3yuenue
ycnoBuid obpazoBanus ¢ochatos kanpuus. 19. [Momyuenue yrnekucnoro rasza. 20. KucnoTtho-
OCHOBHBIE CBOMCTBA YrOJIbHON KHUCIIOTHI U €€ conell. 21. B3auMmozaelcTBue yrojabHOM KUCIOTHI C
KapOOHATOM
Kasnplus. 22. Pa3pynieHne ruipOKCOKOMILIEKCOB METAJUIOB IOJ JEHCTBHEM YIJIEKHCIIOrO rasa.
23. CoBMeCTHBIN THAPOJIN3 UOHOB aMMOHHUS U CUJIMKAT-UOHOB. 24. B3aumoaeicTBue yrojibHOU
KHCJIOTHI C CHUJIMKAaToM Hatpus. 25. KauecTBeHHas peakuus Ha MOH MarHus. 26. KauecTBeHHast
peakiusi Ha WOH Kaiblus. 27. KadecTBeHHas peakuus Ha HOH Oapusa. 28. PactBopenue

QTIOMUHUS B KHCIOTax M Imienodax. 29. B3aumoneicTBHE TETparuapoOKCOUTIOMHUHAT-HOHA C
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nonamu amomunus. 30. BzaumoneiictBue coneir xpoma (III) ¢ amvmmakom m mEénousto. 31.
Oxucnenue coenunenuit xpoma (III) B menounoii cpene. 32. M3yuenue paBHOBECHUS JuXpomar-
xpomart B BogHOU cpene. 33. Boccranosnenue coequnenuit xpoma (VI) B xucnoit cpene. 34.
[Tomyuenue ruapokcuaa mapranmna (II) u ero okucinenue. 35. OKUCIUTENIBHBIE CBOMCTBA OKCH/IA
mapranna (IV). 36. IlomydeHnue ruapokcumoB sxeneza. 37. KadecTBeHHass peakuuss Ha HOH
xenesa Fe?'. 38. KauecTBeHHble peakimn Ha HoH xenesa Fe®'. 39. Ornomenme Memu K
neiicrButo  kucinot. 40.  Iloiydenue ruapokcuaa u ammuHOKomiviekca wmemu (I1). 41,
Pazpymenue ammunokomiuiekca meau (II). 42. OxuciauTenbHbIe CIMOCOOHOCTH COSTUHEHUMN
memu (II). 43. Tlonyuenne ammmuHokomruiekca Mmeau (I) m ero okucnenue. 44. PactBopenue
[IMHKA B KHCTIOTaxX | menodax. 45. O6pa3oBaHue THAPOKCO- U AMMHHOKOMIUIEKCA IIMHKA.
Ilpakmuueckue pabomwr. 3. Ilomydyenue Bomopoaa u kuciopoja. 4. CpolicTBa
ranoreHua-uoHoB. CBoiicTBa noaa. 5. CpoiictBa cepsl U €€ coenuHeHuil. 6. [lonydyenue azora u
ammuaka. CoiicTBa coenuHeHuil azora u (ocdopa. 7. CBoiicTBa coeAMHEHUN yriepoaa u
KpeMmHus. 8. M3yueHune kauecTBEHHBIX peakuuil noHOB MeTaiioB [A- u IIA-rpynn. 9. CpoiicTBa
amomunus. 10. CpoiictBa coenuHenuit xpoma. 11. IlomydyeHue u cBoiicTBa coeluMHEHUN
mapradna. 12. Ilonyuenue u cBoicTBa coeauHeHui >xene3a. 13. CpoiictBa menu u €€

coequHenunit. 14. CBolicTBa IIMHKA U €ro coeuHeHuM. 15. Penenne skcnepuMeHTalIbHBIX 3a/1a4.

25



TEMATHYECKOE IINTAHUPOBAHUE

10 kaacc (3 4 B Hexeso, Bcero 105 )

Ne TemaTnuyeckue pasaeibl Koua-Bo
JacoB
1. OCHOBHBIE TEOPETUUYECKHE MTOJ0KESHUSI OPTAaHUYECKOU XUMHUHU 14
2. VYTI1eBOI0OPOIBI 30
3. Kucnopoacoaepxaniye opraHuueckue CoeIMHEHUS 22
4, A3zoTcoaepikaiie OpraHUYECKUE COEUHEHUS. 14
['eTepodyHKIIMOHATILHBIE COSTUHEHUS
S. XUMHUS IPUPOIHBIX COETUHEHUI 22
PesepBHOE Bpems
3
Htoro 1
05
11 kaacc (3 4 B Hexeso, Becero 1024)
Ne TemaTn4yeckue pasaeibl Koxa-Bo
4acoB
1. CrpoeHue BeriecTna 10
2. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIIUi 13
3. BemecTBa 1 OCHOBHBIE TUIBI X B3aUMOJIEUCTBUSA 23
4, XuMus 2JIEMEHTOB 53
Pe3epBHOE Bpems 3
Htoro 102
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