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PaGouass mporpamma «xumus» s oOydarommuxcess 10 m 11 -x kimaccoB
(yrimyOsieHHbIN) cocTaBieHa B cooTBeTcTBHH ¢ Tpeboanusimu OI'OC COO, c
Y4ETOM COJIepKaHUsI OCHOBHOM 00pa30oBaTEIbHONM MPOTPAMMBI CPETHETO OOIIETOo
oopazoBanust 'BOY COII c. Tamenka U aBTOPCKOW MPOrpaMMbl «XUMHUSDY
bapeimosa  W.B.  Ilpeamernas  nuHust  yueOHukoB  C.A.Ily3akona,
H.B.Mamnunoit, B.A. ITonkosa 10-11 knaccel. — M.: «IIpocsemenuey, 2019.
Pabouas mporpamma mo xumuu ans 10 (6a30BBI) Kiacca COCTaBI€HAa B
cootBercTBUM ¢ TpeboBanusimu GI'OC COO, ¢ yuyeroM coaepkaHusi OCHOBHOM
oOpa3zoBaTeIbLHOM TMpOTrpaMMbl cpenHero obimiero odOpazoBanus ['BOY COIII
c.Tamenka wu aBTopckoil mporpammbel  O.C.I'aGpuensina (Xumus. COOpHUK
pabouunx mporpamm. 8-11 kitaccel o01e00pa3oBaTENbHBIX YUpeKIeHUHN (0a30BBIi

ypoBenb) M.: [Ipocsemienue, 2017

|. Ilnanupyembie pe3yJbTaTbl  OCBOCHHUSI Y4eOHOro mpeaMera
«Xumusa» B 10-11 kaaccax
[{enpr0 MaHHOW MPOrpaMMbl SIBJSIETCS HAIPABICHHOCTh HaA JOCTHXKEHUE
o0OpazoBaTeIbHbIX pe3yJbTaToB B cooTBETCTBUU ¢ PI'OC, B 4aCTHOCTH:
JINYHOCTHBIE
JInuHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHMH O0ydyawiuxca K cede, K

CBOEMY 3/I0POBbI0, K IO3HAHUIO CEO:

— OpHEHTAIUs 00yJYaroIIuXCs Ha JOCTHXKCHUE JTUIHOTO CYACThS, PeaTu3arfio
MO3UTUBHBIX  JKU3HEHHBIX  MEPCHEKTUB, HWHUIIMATUBHOCTb, KPEATUBHOCTb,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEICIICHUIO, CIIOCOOHOCTH
CTaBUTh 1IEJIM ¥ CTPOUTH KU3HECHHBIC TJIAHBL;

— TOTOBHOCTb M CIIOCOOHOCThH 00€cTeunTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO
JKM3Hb B  TMPOIECCE CaMOCTOSITEJIbHOM, TBOPYECKOM W  OTBETCTBEHHOU
JIESITEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh OOYYAlOIIUXCS K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHHMS, TOTOBHOCTh U CIIOCOOHOCTH BBIpA0ATHIBATH

CO6CTBCHHYIO INO3NIHUIKO II0 OTHOIICHHIO K 06H16CTBCHHO-HOJII/ITI/I‘1€CKI/IM



COOBITHSIM TIPOIIJIOTO M HACTOSIIIEr0 HAa OCHOBE OCO3HAHUSI U OCMBICICHUS
VCTOPUH, TYXOBHBIX LIECHHOCTEW U JOCTUKCHUM HAILIEH CTPAHBIL;

— TOTOBHOCTb U  CIOCOOHOCTh OOy4YalOIIMXCS K CaMOpa3BUTHIO U
CAMOBOCIIUTAHUIO B COOTBETCTBUU C OOIIECUETIOBEUECKUMU IIEHHOCTAMHU U
ujeasiaMi  TpaXJIaHCKoro  oOmiecTBa,  MOTPEOHOCT B (PU3HUYECKOM
CaMOCOBEpLICHCTBOBAHUU, 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JESITETbHOCTBIO;

— TMPUHATHE M peaju3alus IEHHOCTEeW 370poBOro M Oe3zomacHoro olpasa
YKU3HU, OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY
($hU3UYECKOMY U MICUXOJIOTHUYECKOMY 370POBbIO;

— HENpUATHE BPEIHBIX NPHUBBIUCK: KYpEHUs, YIOTPEOJICHHS aJIKOTOJId,
HApKOTHUKOB.

JInuHOCTHBIE pe3yJIbTaThl B c(hepe OTHOIICHUIT o0y4uaromuxcs K Poccun kak

K Poaune (OTeuecTBy):

— poccuiicKas HWJEHTHYHOCTh, CIOCOOHOCTh K OCO3HAHHMIO POCCHUHCKOMN
WUJEHTUYHOCTU B MOJIMKYJBTYPHOM COLIMYME, YyBCTBO PUYACTHOCTH K UCTOPUKO-
KyJIbTYPHOI OOIIHOCTH POCCHMCKOro Hapoaa U cyabOe Poccuum, matpuoTusm,
TOTOBHOCTb K CIyeHHI0 OTeuecTBY, €ro 3aIuTe;

— YBaXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH nepen PonmHou,
ropIocTM 3a CBOM  Kpad, cBow Poauny, mnpomuioe ©  Hacrosllee
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun, yBaxkeHHE K rOCyIapCTBEHHBIM CUMBOJIAM
(rep0O, nar, rumn);

— (opMHpoBaHHE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickon denepanuu, SBISIOMIEMYCS OCHOBOM POCCHMCKOM HAEHTUYHOCTU U
IJIaBHBIM (PAKTOPOM HaLIMOHAJILHOTO CAMOOTIPEACIICHUS;

— BOCHUTaHHE YBAXKEHHUS K KyJIbType, S3bIKaM, TpPaJulHUsIM U 0ObIYasM
Hapoa0B, Npoxxusaroiux B Poccurickon denepanuu.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOMIEHHI O0y4YalOIIUXCH K 3aKOHY,

rocyJ1apcTBY U K I'Pa’KAaHCKOMY 00IIeCTBY:



— TPaXJaHCTBEHHOCTb, TPAXIAHCKAas MO3UILUS AKTUBHOIO U OTBETCTBEHHOTO
YJIeHa POCCHUUCKOTO OOIIECTBA, OCO3HAIOMIECTO0 CBOM KOHCTUTYIIMOHHBIE TMpaBa H
00s13aHHOCTH, YBa)XAIOUIETO 3aKOH M MPaBONOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO
TPaJAWIMOHHBIE HAIMOHAIBHBIE M OOIICYETIOBEYSCKUEe T'YMAaHHCTHUYCCKHE W
JEMOKpATUYECKUE IIEHHOCTH, TOTOBOIO K YYaCTHIO B O0IIIECTBEHHOW YKU3HH;

— TMpU3HAHUE HEOTUYXK/IAeMOCTH OCHOBHBIX TMpaB M CBOOOJ YEJOBEKa,
KOTOpBIC MPUHAJICKAT KAXKIOMY OT POXKJICHHUSA, TOTOBHOCTHh K OCYIIECTBIICHUIO
COOCTBEHHBIX TpaB U CBOOOJ 0Oe3 HapylIeHHs TpaB U CBOOOJ JPYrUX JIHUIL,
TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC MpaBa M CBOOOJBI YEJIOBEKA M T'paKJaHUHA
COTJIACHO OONICNPU3HAHHBIM MPUHLIUIIAM U HOPMaM MEXKIyHapOJHOro IpaBa U B
coorBercTBUM ¢ Konctutymuein Poccuiickoir @expepanuu, mpaBoBas U
MOJIUTUYECKAS] TPAMOTHOCTb;

— MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY VYPOBHIO pa3BUTHUSA
HAayKd U OOIIECTBEHHON MPAKTHKW, OCHOBAHHOE HAa JIMAJore KYJbTYp, a TaKKe
pa3nuuHbiX (GOpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHWE CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

— HWHTEPUOPU3AIMUSA LIEHHOCTEW NIEMOKPATUM W COUMAIBHOM COJUIAPHOCTH,
FOTOBHOCTh K JOTOBOPHOMY PEryJMPOBAHHID OTHOLIEHWW B TpyHIe WIH
COLIMAJIbHOW OpPraHU3aINH;

— TOTOBHOCTH OOYYalOIUXCA K KOHCTPYKTMBHOMY Y4YacTHIO B MPUHSITUU
pEelIeHNi, 3aTparvBarollluX WX MpaBa U UHTEPEChI, B TOM YHUCIE B Pa3JIMYHBIX
dbopmax OOIIECTBEHHOM CaMOOpTaHW3allMM, CaMOYIIPaBJICHHS, OOIIECTBEHHO
3HAYUMOM JICATEIILHOCTH,

— TMPUBEPKEHHOCTh HJEIM HWHTEPHAIMOHAIN3MA, JIPY>KOBI, pPaBEHCTBA,
B3aUMOIIOMOIIA  HApPOJOB, BOCIWUTAHUE  YBAXKUTEIBHOTO  OTHOIICHUS K
HallMOHAJIBHOMY JIOCT

— OUWHCTBY JIFOJICH, NX YyBCTBaM, PEIIUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTh OOYYalONIIMXCS TMPOTHUBOCTOATH HJEOJOTUH IKCTPEMH3MA,

HaIMOHAMN3Ma, KCEHO(OOMH; KOPPYNIMHU; TUCKPUMHUHAIMHA IO COIUATHHBIM,



PEIUTUO3HBIM, PACOBBIM, HAIMOHAIBHBIM TNPHU3HAKAM W JAPYI'MM HEraTUBHBIM
COLIMAJIbHBIM SIBJICHUSIM.

JIM4HOCTHBIE pe3yabTaTbl B  cepe OTHOIIEHMHA OO0y4yaromUXcs C
OKPY/KaIOIUMH JIOJAbMM:

— HPABCTBEHHOE CO3HAaHME W  IIOBEJCHHE HAa  OCHOBE  YCBOCHUSA
OOIIIEUEIOBEYECKUX LIEHHOCTEW, TOJEPAHTHOTO CO3HAHUS M IIOBEACHUA B
MOJIUKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AMANIOT C APYTUMHU
JIOABMH, JOCTUraTh B HEM B3aUMOIIOHMMAHMS, HAXOAWUTh OOLIME LETU HU
COTPYAHUYATH JJIS UX JOCTHKCHUS;

— TPUHATAE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE U
noOpoXkenareabHOe  OTHOLIEHHE K  JPYroMy  YEJOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

— CIIOCOOHOCTh K  CONEPEeKMBAHHWIO U (HOPMUPOBAHHE  MO3UTHBHOIO
OTHOILIEHMS K JIFOASAM, B TOM YMCIIE K JIMLIAM C OTPAaHUYECHHBIMU BO3MOKHOCTIMU
3JI0pOBbsI U UHBANUAAM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHUE K
(bu3nyeCKOMY U MCUXO0JIOTHYECKOMY 370POBBIO APYTHUX JIIOJIEH, YMEHHUE OKa3bIBATh
IIEPBYIO OMOIIIb;

— (opmupoBaHUE BbIPAXKEHHON B MOBEJECHUM HPABCTBEHHOM IMO3UIMHU, B TOM
YHCclie CIOCOOHOCTH K CO3HATENIbHOMY BBIOOPY /100pa, HPAaBCTBEHHOT'O CO3HAHUS U
MOBEJCHUS HA OCHOBE YCBOEHHMS OOIICUETIOBEYECKUX LIEHHOCTENH U HPABCTBEHHBIX
4yBCTB (4€CTH, J10JIra, CIIPAaBENINBOCTH, MUJIOCEPANS U JAPYKET00us);

— Ppa3BUTHE KOMIIETEHIIMA COTPYJHHYECTBA CO CBEPCTHUKAMH, JETbMU
MJIQ/IIIETO0 BO3pAacTa, B3POCIBIMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
JInyHocTHBIEe pe3yjbTartbl B chepe OTHOMICHWH O0yYamwIMXcAd K
OKpY:KaloueMy MHPY, ’KUBOI MPUPOJIe, XYA0:KECTBEHHOM KYyJabType:

— MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKM, 3HAYUMOCTHM HAyKH, FOTOBHOCTb K HAy4HO-TEXHMYECKOMY TBOPYECTBY,
BJIJICHUE JOCTOBEPHOU MH(pOpMaIeil 0 MEPEeIOBbIX TOCTUKEHUSAX U OTKPBITUIX
MHUPOBON M OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTbh B HAYYHBIX 3HAHUAX 00

YCTpOMCTBE MUpa U OOIIECTBA;



— TOTOBHOCTP W  CIIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHCIIE
caMOOOpa30BaHNIO, HA MPOTSHKEHUM BCEW >KU3HU; CO3HATEIIBHOE OTHOIICHHE K
HEIMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEHIHOW mpodeccuoHanbHOU U
0OIIIECTBEHHOM JIeITCIILHOCTH;

— OJKOJIOTMYECKas KyJbTypa, OEpeKHOE OTHOIICHHS K PpOAHOW 3emiie,
npupoAHbIM OorarctBam Poccuu W MHpa; MOHUMAHWE BIUSHUS COLUAIBHO-
SKOHOMMYECKHX IPOIIECCOB HA COCTOSHHE MPUPOJHON U COLMUAIBHOW CpeJbl,
OTBETCTBEHHOCTh 3@ COCTOSIHUE€ NPUPOJIHBIX PECYPCOB; YMEHHS U HABBIKU
Pa3yMHOTO MPHUPOJOINOIL30BaHUSA, HETEPIUMOE OTHOIIEHUE K JICUCTBUSAM,
NPUHOCAIIMM BpEJl JKOJOTHUU;, MPUOOPETEHUE OIbITa HKOJOTO-HAMPABICHHOU
JEATEIIbHOCTH;

— JCTETUYECKOE OTHOUIEHUS K MHUPY, TOTOBHOCTh K JCTETUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA.

JInuHocTHBIE pe3yabTaThl B cepe OTHOMIEHHH O00Yy4alOUIUXCH K CeMbe H
POAMTEJIAM, B TOM YHCJI€ NOAT0OTOBKA K CeMEHOM KU3HU:

— OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHOIO
MIPUHSATHS [IEHHOCTEN CEMENHOW JKU3HU;

— TOJIOKUTETBHBIN 00pa3 ceMbH, POIUTEIHCTBA (OTIIOBCTBA U MATEPUHCTBA),
WHTEPUOPU3ALNS TPAAUIIMOHHBIX CEMENHBIX [IEHHOCTEH.

JInyHocTHBIE pe3yJbTaThl B c(epe OTHOMIEHHMS 00y4arOUUXCHA K TpPyay, B
cepe connaIbHO-IKOHOMHYECKHUX OTHOIICHMIA:

— yBaXeHHE KO BceM (popMam COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTE CBOEH
COOCTBECHHOCTH,

— OCO3HaHHBIN BBIOOp Oyaymiel mpodeccun Kak MyTh U CIOCO0 peann3anuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOYYAIOIIUXCS K TPYAOBOUM MPOPECCHOHAIBHON ACATEIHHOCTH
KaK K BO3MOXXHOCTHM YYacTHSi B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX,

roCyJIapCTBEHHBIX, OOIICHAIIMOHATBHBIX MPOOJIEM;



— MOTPeOHOCTh TPYAUTHCS, YBOXKEHHUE K TPYAY M JIOASIM TpPyAd, TPYIOBBIM
JOCTHKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHUE K
Pa3HBIM BHJIaM TPYJIOBOU IEATEIBHOCTH;

— TOTOBHOCTH K CaMOOOCTYXHBaHUIO, BKIto4Yass OOydeHHE W BBINOJHEHHE
JIOMAIIHUX 00s13aHHOCTEH.

JINYHOCTHBIE pe3yJabTarbl B cdepe (PU3HIECKOr0, ICUXOJOTHYECKOrO,
COLMAJILHOI0 M AKAJAeMHY€eCKOro 0J1aronoay4usi 00y4armmxcs:

—  (husnueckoe, SMOIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAIBHOE OJIaronony4mue
oOy4Jaronmxcss B KU3HU 0Opa30BaTEIbHOM OpraHu3alyd, OILIYIIEHHE JIEThbMU
0€30MacHOCTH U MCUXO0JIOTUYECKOro KoM(popTa, HH(HOPMAITMOHHON O€30MaCHOCTH.
METAIIPEIMETHBIE

Iliianupyemblie MeTanpeaMeTHbie pe3yabTarbl ocBoeHus OOIIL
MetanpeameTHble pe3yabTaThl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHONU MPOTrPaMMBbl
MPE/ICTABIICHBI TPEMsI TPYIIIIAMHU YHUBEPCATbHBIX yueOHbIX nerctBuil (Y'Y ).

1. PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
BbIyCKHMK HAYYHTCH:

— CaMOCTOSITENBHO OINpPEAENATh LIeNIM, 33/laBaTh MapaMeTpbl U KPUTEPHH, T10
KOTOPBIM MO>KHO ONPEIEIUTh, YTO LIEJIb JOCTUTHYTA;

— OLICHMBAaTh BO3MOJKHBIE MOCJEACTBUS JOCTHMIKEHUS IOCTABICHHOM ILIEIH B
NEeATEeIbHOCTH, COOCTBEHHOW KM3HU U KU3HHU OKPYKAIOIIUX JIFOJI€d, OCHOBBIBASCH
Ha COOOpaXKeHUSX ITUKU U MOPAJIH;

— CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJaull B 0Opa30BaTeIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaIIMSIX;

— OLEHUBATh pPECYpChl, B TOM YHUCJIE BpeMs M Jpyrue HeMaTepHaJIbHbIE
pecypcbl, HEOOXOUMBbIE J1JIs1 JOCTUXKEHHUS MMOCTaBICHHOM 11eJH;

— BBIOMpATh MyTh JOCTHXKEHHUS LENH, TUIAHUPOBATh PEIIEHUE MOCTaBICHHBIX
3aJ1a4, ONTUMU3UPYSI MAaTEpUATIbHbIE U HEMATEpUAJIbHbIE 3aTPATHI;

— OpraHu3oBbIBaTh A((EKTUBHBIA TOHCK PECYpCOB, HEOOXOIMMBIX IS

JOCTHKCHU A MOCTaBJICHHOMN JE(SAI0%



— COMNOCTaBJISITh TMOJYYECHHBIM pe3yJbTaT JESITEIbHOCTH C MOCTaBIECHHOU
3apaHee LEeIbIo.

2. ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eiiCTBUS
BbInyCKHMK HAYYHUTCS:

— HCKaTh M HAaXOJWUTh OOOOIICHHBIE CIOCOOBI PEIIeHHs 3a7ad, B TOM 4YHCIE,
OCYUIIECTBJIATh Pa3BEPHYThIM MH(MOPMAIIMOHHBIN MMOUCK U CTaBUTh Ha €ro OCHOBE
HOBBIC (yueOHBIE ¥ TIO3HABATEILHBIC) 3a/1a4H;

— KPUTHYECKH OIICHMBAaTh W HHTEPIPETHPOBATH HMHPOPMALUIO C PAa3HBIX
MO3UIMH, pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUs] B HHPOPMAIMOHHBIX
HMCTOYHUKAX;

— UCIIOJb30BaTh  PA3JIUYHBIE MOJEJIBHO-CXEMATHYECKHUE CpEACTBA IS
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUW, & TaKXe€ IMPOTUBOPEUMHIA,
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

— HaxXOJIUTh Y MPUBOJAUTH KPUTUYECKHE apTyMEHThI B OTHOLIEHUH JAEHCTBUI U
CY)KJICHUH JpYyroro; CHOKOWHO W Pa3yMHO OTHOCUTBCS K KPUTUUYECKUM
3aMEYaHUsIM B OTHOIIEHUM COOCTBEHHOTO CY)KJICHHs, pacCMaTpuBaTh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJWTH 32 paMKM  y4yeOHOTO  TpeaMeTa ©W  OCYIIECTBISATh
L[E€JICHAINPABJICHHBIM MOWCK BO3MOXHOCTEH Il IIMPOKOTO IMEpPEHOCa CPEICTB H
CIT0CO0OB JICHCTBHS,

— BBICTpauMBaTh WHIAMBUIYAIbHYI0O 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYCHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHUS;

—  MEHSTh U yJIep>KUBATh pa3HbIe MTO3UIIMHU B TTIO3HABATEILHON JIEATEIbHOCTH.
3. KomMyHHKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
BbInyCKHUK HAy4YHTCH:

—  OCYIUECTBJISITh JEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pPOCJIBIMH (KaK BHYTPU 00pa30BaTEIIbHON OpPTaHU3aIliy, TaK U 3a €€ MPEeJIeIaMHu),
noAOUpaTh MApTHEPOB JJIs JICJIOBOM KOMMYHHUKAIIMU HCXOJS U3 COOOpa)KEHUM

PE3YyJIbTATUBHOCTHU BBaHMOHeﬁCTBHﬂ, a HC JIMYHbIX CHMH&THﬁ;



— TPU OCYIICCTBJICHHUH TPYNIOBON pabOThI OBITh KaK PYKOBOAMTENEM, TaK U
YJIE€HOM KOMAaHJbl B pa3HbBIX poJisiXx (F€HepaTop HACH, KPUTUK, HCIOJIHUTEIND,
BBICTYTMAIONINH, SKCIEPT U T.1.);

— KOOPAWHHUPOBATH M  BBINIOJNHATH pPabOTy B  YCIOBHUSX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

— Ppa3BEpHYTO, JIOTMYHO M TOYHO U3JIaraTb CBOK TOYKY 3pEHHUS C
WCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(JIMKTOINE€HHBIE CUTYallUd M MPEeNOTBpaaTh KOHMIUKTHI
0 WX aKTUBHOM (a3pl, BBICTpauWBaTh JECJIOBYIO U  00Opa3oBaTEILHYIO
KOMMYHUKAIINIO, U30eTasi JUYHOCTHBIX OIICHOYHBIX CYKICHUMH.

|.2. [lnannpyemMble MeTanpeaMeTHble pe3yabTaThl ocBoenuss QOIl
npeaMera « XuMHUsD)
1.PeryisiTuBHbIE YHHBEpPCAJbHbIE Y4eOHbIE el CTBUSA

BbInyCKHMK HAYYMTCH:

—  CaMOCTOSITEIBHO OIpPEACNATh IIeNIM, 3a/laBaTh MapaMeTpbl U KPUTEPHUH, TI0
KOTOPBIM MOKHO OTIPEICTUTh, UTO IIeJIb JOCTUTHYTA;

— OIICHWBAaTh BO3MOJKHBIE TOCJEACTBHUS JOCTHKEHHUS TIOCTABJICHHOW IICIIA B
NeSATEeTbHOCTH, COOCTBEHHOW YKM3HU M KU3HU OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASCH
Ha COOOPAKEHUSIX STUKU U MOPAJIH;

— CcTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJa4ll B O0Opa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

— OIIGHWBAaTh PECypChl, B TOM YHUCJIC BpeMs W Jpyrue HeMaTepPHAIbHBIC
peCypcChl, HEOOXOUMBIE JIJIsl JOCTHXKEHUS MTOCTABICHHOM 11EIIH;

— BBIOMpaTh MYTh JOCTHOKCHHS IICJH, TUTAHUPOBATH PEIICHHUE MOCTaBJICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUaIbHbIC U HEMAaTepUaIbHBIC 3aTPATHI;

— OpraHm3oBbIBaTh A((EKTUBHBIA TIONCK PECYpPCOB, HEOOXOIMMBIX IS
JOCTHOKCHHSI TIOCTABIICHHOH 1€,

— COIOCTaBJIATh TIONYYCHHBIA pPE3yJbTaT MACSATEIBHOCTH C TIOCTABJICHHOU

3apaHec LCIIbIO.



2. ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
BbInyCKHUK HAYYHUTCSH:

— HCKaTh M HAXOJWTHh OOOOIICHHBIC CIOCOOBI PEIICHHS 3a7ad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MOUCK U CTaBUTh Ha €r0 OCHOBE
HOBBIC (yUeOHBIE M TIO3HABATEILHBIC) 3a/1a4H;

— KPUTHUYECKH OICHMBAaTh M HWHTEPIPETUPOBATh HHGOPMAIIMIO C pPa3HBIX
MO3UIMH, pacro3HaBaTh U (PUKCUPOBATh IPOTUBOPEUUs] B HHGPOPMAIIMOHHBIX
HCTOYHUKAX;

— HCHOJIb30BaTh  PA3JIUYHBIC  MOJICIbHO-CXEMATHYECKUE CpPEICTBA A
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUW, & TaKXe€ IMPOTUBOPEUMHIA,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UICTOYHHKAX;

— HaXOJUTh U MPUBOJUTH KPUTUUECKUE APTYMEHThI B OTHOIIIEHUM JCUCTBUM U
CY)KJICHUH JpYyroro; CHOKOWHO W Pa3yMHO OTHOCUTBCS K KPUTUUYECKUM
3aMEUYaHUsSIM B OTHOIIEHHH COOCTBEHHOTO CYXKJICHHMS, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJIUTH 32  paMKd  Yy4yeOHOTO  MOpeaMeTa U OCYIIECTBISATH
1IeJICHAIIPABJICHHBINA MOUCK BO3MOXXHOCTEW MJISI IIIMPOKOro IMEpeHoca CPEeACTB U
CIT0CO0OB JICHCTBHS,

—  BBICTpPaWBaTh WHIAMBUIYAIBHYIO 0Opa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPAaHUYEHUSI CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIEC OTPAHUYECHUSI;

—  MEHSTh U yJIepKUBATh pa3HbIe MMO3UIIMHU B TI03HABATEIBHON JIEATEIbHOCTH.

3. KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIE JeiicTBUS
BbInyCKHUK HAy4YHTCH:

—  OCYIIECTBJISITh JEJIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHHUKAMH, TaK M CO
B3pPOCJIBIMH (KaK BHYTPU 00pa30BaTEIIbHON OpPTaHU3AIliH, TAK U 3a €€ MPEeJIeIaMu),
noAOUpaTh MAapTHEPOB JJIs JICJIOBOM KOMMYHHUKAIIMU HCXOJS U3 COOOpa)KEHUM

PE3YJIbTATUBHOCTU BBaHMOHeﬁCTBHﬂ, a HC JIMYHbIX CI/IMHaTI/II‘/JI;



— TpH OCYIIECTBICEHUU T'PYNIOBON pabOThI OBITH KaK PYKOBOIHUTENEM, TaK U
YIEHOM KOMAaHJIIbl B PAa3HBIX POJISIX (F€HepaTop HUAEH, KPUTHUK, HCHOJHUTENb,
BBICTYTMAIONINH, SKCIEPT U T.1.);

— KOOPAMHUPOBATH MW  BBIIOJHATH pPabOTy B  YCIOBUSX PEAIBbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

— Ppa3BEpHYTO, JIOTMYHO M TOYHO U3JIaraTb CBOK TOYKY 3pEHHUS C
UCITOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX M TMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(JIMKTOINE€HHBIE CUTYallUd M MPEeNOTBpaaTh KOHMIUKTHI
0 HUX AaKTUBHOM (a3pl, BBICTpauBaTh JIEJOBYI0O UM  00pa30BaTENIbHYIO
KOMMYHUKAINIO, 30erast JMYHOCTHBIX OLICHOYHBIX CY>KJICHHM.

|.3. Ilnanupyemble npeaMeTHbie pe3yabTaTsl ocBoennss QOOII npeamera
«XuMHUA»
B pe3yabrare M3ydeHHsl y4eOHOro npeamera «XuMus» Ha YPOBHE CpPedHEro
00111ero o0pa3oBaHus:
BpinyCkHUK HA 02a30BOM YPOBHE HAYYMTCS:

— pacKkpblBaTh Ha MpPUMEPAX POJb XUMHH B (DOPMHPOBAHMH COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA U B MIPAKTUYECKOU IEATEIBHOCTH YEJIOBEKA;

— JI€MOHCTPUPOBATh HA MIpPUMEPaAX B3aUMOCBS3b MEXIY XMUMHUEH U JPYIUMU
€CTECTBEHHBIMHU HayKaMU;

— PpAackpbpIBaTb Ha IPUMEpax TMOJOXKEHUS TEOPHUM XHUMHYECKOTO CTPOCHUS
A.M. bytneposa;

— mnoHuMath (usnueckuit cmeica Ilepuogudeckoro 3akona .M. Menaeneena
U Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTh CBONCTB XMMHUYECKHUX JJIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOTO CTPOCHHSI aTOMOB;

— OOBSACHATh NPUYMHBI MHOroOOpa3usi BEUIECTB Ha OCHOBE OOMIMX
IpecTaBICHU 00 UX COCTaBE U CTPOCHUHU;

— TMPUMEHSATH IpaBUja CHCTEMATHYECKOW MEXIYHAapOJIHON HOMEHKIATYpPBI
KaK CpEJCTBAa pAa3jIMYCHHs] U WIACHTU(UKAIMU BEUIECTB IO HUX COCTaBy U

CTPOCHHUIO;



— COCTaBIIAITb MOJICKYJIIPHBIE M CTPYKTypHbIE (OPMYJIBI OPTaHUYECKHUX
BCIIECTB KaK HOCUTENEeW WMHGOpMAIMK O CTPOCHHM BEIIECTBA, €r0 CBOWCTBAX U
MIPUHAJICKHOCTH K ONPEEIICHHOMY KJIACCy COSAMHEHHUH;

— XapakTepu30BaTh OPraHUYECKHE BEIIECTBA IO COCTAaBY, CTPOCHUIO U
CBOMCTBaM, YCTAaHABIMBATh NPUUYUHHO-CIEJICTBCHHBIC CBS3M MEXKAY JaHHBIMU
XapaKTepUCTUKAMHU BEIIECTBA,;

— TPUBOAUTH MPUMEPHl XUMUYECKUX PEAKIUNA, PACKPHIBAIOIIUX XapaKTEPHbBIC
CBOMCTBA TUIIWYHBIX TMPEJICTaBUTEIEH KJIACCOB OPraHUYECKUX BEIIECTB C IIENBIO
UX uAeHTU(DUKAINKU U OOBICHEHUS 00JIaCTH IPUMEHECHUS;

— TPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHMS XHWMHYECKUX pEaKUUi Ha
OCHOBE 3HAaHMM O THUIIAX XUMHUYECKOW CBSI3M B MOJIEKYJaX pEareHTOB U HX
PEaKIMOHHOM CITIOCOOHOCTH;

— HCHOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUM M XUMHUUYECKHX CBOMCTBax
BEIIIECTB )15 0€301aCHOTO MPUMEHEHHUS B MPAKTUYECKOM S TEIIHbHOCTH;

— TPUBOAUTH  TNPUMEPHl  MPAKTUYECKOTO  HUCIOJb30BaHUS  MPOIYKTOB
nepepaboTKi He(pTH W TMPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COEIUHCHUM
(moJMATUIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOrO BOJIOKHA);

— TPOBOJIUTH OMBITHI IO PACTIO3HABAHUIO OPTAaHUYECKUX BEIIECTB: TJIMIIEPUHA,
YKCYCHOM KHCIJIOTBI, HENPEACNIbHBIX >KHUPOB, TJIIOKO3bI, Kpaxmaljia, OCIKOB — B
COCTaB€ MHUILEBBIX MPOAYKTOB U KOCMETHYECKHUX CPEJICTB;

— BJAJCTh TNpaBWJIAMH M TpHeMaMH O€30IMacHOM padOThl ¢ XUMHUYECKUMU
BEIIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAaHUEM;

—  YCTaHaBIWBaTh 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW PEAKIUM U CMEIICHUS
XHMHUYECKOTO PAaBHOBECHS OT pPa3IWYHBIX (DAKTOPOB C IEIIBIO OIpeaSICHUS
ONTUMAJILHBIX YCIIOBUM MPOTEKAHUS XUMHUECKUX MTPOIIECCOB;

— TPUBOAMUTH MPUMEPHI TUAPOJIN3A COJICH B TOBCEAHEBHOM KH3HU YEJIOBEKA;

— TPUBOAUTH MPHUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIUN B
MIPUPO/IC, MPOU3BOJICTBEHHBIX MPOIIECCaX U JKU3HECSITEILHOCTH OPTraHU3MOB;

— TMPUBOIUTH TPUMEPHl XUMHUYECKHX PEAKIMi, PACKPHIBAIOIMNUX O0OIue

XUMHYECKHE CBOMCTBA IMPOCTBIX BCUICCTB — METAJJIOB U HEMCTAJIJIOB,



— TMPOBOAWTH  pacyeThl HAa  HAXOXKIACHUE  MOJEKYJISPHOH  (QOpMYyIIbI
YII€BOAOPOAA MO MPOAYKTaM CTOPAHMS M MO €ro OTHOCUTEIbHOM IUIOTHOCTH H
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB;

— BIAACTh MpaBWiIaMH O€30MacHOro OOpalleHHs C €IKUMH, TOPIOYUMH H
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

— OCYIIECTBJISATH TOMCK XUMUYECKOM HWH(OpManuMuM 1O  Ha3BaHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIECTB;

— KPUTHYECKH OLICHUBATh W WMHTEPHPETUPOBATH XUMHUYECKYIO0 HMH(OpMaIuio,
COJIEpKAIllyIoCsl B COOOILEHUAX CpPENCTB MAccOBOWM HWH(poOpmamuu, pecypcax
HNHuTepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B NEJISX BBIABJICHHUS OIIMOOYHBIX CYXKIEHUH M (POpMUPOBAHUS
COOCTBECHHOMH MMO3UINH,

— TMPENCTaBIATh NYTU PEIICHHs TI00aIbHBIX MPOOJIEM, CTOSIIUX TEepen
YEJIOBEYECTBOM: HKOJIOTHMUECKUX, SHEPrE€TUYECKHUX, ChIPbEBBIX, U POJb XMMHH B
PELICHUH 3TUX TIPOOIIEM.

BorinyckHUK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThCS:

—  WIIIOCMPUpPOBAmMd HA NPUMEPAX CMAHOBIEHUE U I80JIOYUI0 OP2aAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTNOPUYECKUX DMANAX ee pa36Uumusl,

—  UCNONIb308aMb MEmMOoObl HAYYHO20 NO3HAHUS NPU 6bINOJHEHUU NPOEKmOo8 U
VUeOHO-UCCNe008aMENbCKUX 3a0ay NO U3YUEeHUIO C8OUCMS, CNOCOO08 NONYYeHUs U
PACNO3HABAHUSL OP2AHUYECKUX 8EU4ECB,

—  00BACHAMb NPUPOOy U CHOCOObI  00PA30BAHUS  XUMUYECKOU  CBA3U:
KOBAIEHMHOU (NOJAPHOU, HENOJIAPHOU), UOHHOU, MeMAIUYECKOL, B000POOHOU — C
yenvio onpeoeeHUsi XUMUYECKOU AKMUBHOCMU 6eUjeCme;

—  YCMAaHaenueamsv 2eHemudecKylo C6:a3b Medcoy KIACCAMU Op2aHU4eCcKUx
gewecme 0N OOOCHOBAHUS — NPUHYUNUATLHOU — BO3MOMNCHOCMU  NOJNYYeHUs
Op2aHu4ecKux coeOuHeHul 3a0anH020 COCMAsa U CIMpoeHUs.,

—  YCMAaHaenueams 63auMOCEA3U MexHcoy (axmamu u meopuei, NPUYUHou u
creocmeuem npu amanuze npooOIeMHbIX cumyayuil U 000CHOBAHUU NPUHUMAECMbBIX

pemeHud HA OCHOB8E XUMUYECKUX 3HAHULL.



BoInyckHHMK HA YyIriIy0JI€eHHOM YPOBHE HAYYUTCS:

— pacKpbIBaThb Ha TMPHUMEPAX pPOJIb XHUMHUH B (OPMHPOBAHWU COBPEMEHHOU
Hay4YHOU KapTUHBI MUPA U B IPAKTUYECKOMN JIEATEIIBHOCTH YEIOBEKA, B3aUMOCBS3b
MEXKIY XUMHUEU U IPYTUMH €CTECTBEHHBIMU HAYKAMU;

—  WUIIOCTPUPOBATh HA NMPUMEpax CTAHOBJICHHE M SBOJIOLMI0 OPraHUYECKOU
XUMUHU KaK HAYKW Ha Pa3JINYHbIX UICTOPUYECKUX ATAIAX €€ Pa3BUTHS;

— yCTaHaBJIMBAaTh NMPUYMHHO-CIICACTBEHHBIE CBS3U MEXIY CTPOCHHEM aTOMOB
XUMUAYECKUX 3JIEMEHTOB U NEPUOJMYECKUM H3MEHEHUEM CBOMCTB XUMHUYECKHX
AJIEMEHTOB W HX COCIWMHEHHH B COOTBETCTBUU C TMOJIOKEHHEM XUMHYECKUX
AJIEMEHTOB B IEPUOANYECKON CUCTEME;

— AHAIM3HUPOBATh COCTaB, CTPOCHUME M CBOMCTBA BEIIECTB, NPUMEHSA
MOJIOKEHUSI  OCHOBHBIX ~ XHUMHUYECKHMX  TEOPUH: XUMHYECKOTO  CTPOECHHUS
opraHnueckux coenuHeHuid A.M. BytiepoBa, cTpoeHHs aToma, XHUMHUYECKOU
CBSI3H, JJIEKTPOJUTUYECKON IMCCOLMALMU KUCIOT U OCHOBAHWW; YCTaHABIIUBATH
MIPUYUHHO-CJIEACTBEHHBIEC CBA3M MEXIY CBOMCTBAMHU BELIECTBA U €T0 COCTABOM M
CTPOECHUEM;

— TPUMEHATH NpPaBWIA CUCTEMAaTUYECKOM MEXKIYHAPOJIHOW HOMEHKIATYPhI
KaK CpEJCTBAa pA3jIMYCHHs] U WIACHTU(UKAIIMM BEHIECTB IO HUX COCTaBy U
CTPOEHHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHbIe (OpPMYJIbI HEOPraHWYECKUX W
OpPraHMYECKUX BEIIECTB KaK HOCUTENeH MH(OpPMAIMU O CTPOSHUU BEIIECTBA, €rO
CBOMCTBAX U MPUHAJJIEKHOCTH K ONPEICIICHHOMY KJIACCY COEAUHECHUM;

— OOBSICHATH MNPUPOAY U CIHOCOOBI 0Opa3oBaHUS XUMHUYECKOW CBS3H:
KOBAJICHTHOM (TIOJISIpHOM, HEMOJISPHOM), MOHHOM, METAJUIMYECKOW, BOJOPOHON —
C LEJIBIO OMPEJCIICHUS] XUMUYECKON aKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (PU3MYECKHE CBOMCTBA HEOPTAHUUYECKHX M OPTaHUYECKHX
BEII[ECTB M YCTAHABIIMBATh 3aBUCUMOCTH (DM3MUYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKY;

—  XapaKTepu30BaThb 3aKOHOMEPHOCTM B H3MEHEHHM XWUMHYECKUX CBOWCTB

IMPOCTBIX BECHIECCTB, BOAOPOJHBIX COGHHHGHHﬁ, BBICHINX OKCHAOB U THAPOKCHUIOB,



— TIPUBOAUTH NPUMEPHI XUMUYECKUX PEAKLUN, PACKPBIBAIOIINX XapPAKTEPHBIC
XMMHAYECKHE CBOMCTBA HEOPraHMYECKUX M OPTraHUYECKUX BEIIECTB HM3Y4YEHHBIX
KJIACCOB C 1EJIbIO UX HJECHTU(UKAIMU U OOBSCHEHUS 00JIaCTH IPUMEHEHNUS,

— ONpEneNATh MEXaHW3M pPEaKIMU B 3aBUCHMOCTH OT YCJIOBUW NPOBEACHUS
pEaKLMU U MPOrHO3UPOBATH BO3MOXKHOCTH IPOTEKAHUS XUMUUYECKUX PEAKIUK Ha
OCHOB€ TUIIa XUMUYECKOU CBSI3U U aKTUBHOCTHU PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIMOHHOW CIHOCOOHOCTH OPraHHYeCKHX
COCIMHEHUN OT XapakKTepa B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJIAX C LIEJIBIO
IIPOTHO3UPOBAHUS NPOAYKTOB PEAKIUY;

— YCTAaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHWYECKOW PEAKIHH U CMEIICHUS
XMMHUYECKOTO PABHOBECHUS OT pAa3IUYHBIX (PAKTOPOB C LEIbI ONPEICIICHUs
ONTUMAJIbHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

— YCTAaHaBIMBATh I'€HETUYECKYIO CBA3b MEXKIY KJIacCaMU HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB JJisi OOOCHOBAaHUS NPUHLUUIHUAIBHON BO3MOXKHOCTU
MOJTYYEHHs] HEOPTaHUYECKUX W OPraHWYECKMX COEAVMHEHUN 33aIaHHOTO COCTaBa U
CTPOCHUS;

— MoA0MpaTh pEareHTbl, YCIOBUS U ONPEEHATh NPOAYKTHl PEAKIIH,
NO3BOJIIIOIIMX ~ PeaJu30BaTh Ja0OpaTOpHblE UM  MPOMBIIUIEHHBIE  CIIOCOOBI
IIOJIYYEHHs BaKHEUIINX HEOPIraHUYECKUX U OPTAHUYECKHUX BEILECTB;

— ONPENENATh XAPAKTEP CPeAbl B PE3yNbTaTe TMAPOJIM3a HEOPTaHMYECKUX WU
OpPraHWYECKUX BEIIECTB M IPUBOAUTH IIPUMEpPHI TUAPOJIM3a BEUIECTB B
MOBCEJHEBHON JKU3HU YENOBEKa, OMOJOTMYECKMX OOMEHHBIX Mpoleccax u
IIPOMBILICHHOCTH;

— TOPUBOAUTH IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIUHd B
MIPUPOJIE, MPOU3BOJICTBEHHBIX NIPOLIECCAX U JKU3ZHEAEATEIBHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh  MPAKTHUYECKOE  HCIOJB30BAaHWE  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB U X PEAKIUI B MIPOMBIIIEHHOCTH U OBITY;

—  BBIIOJHATh XUMUYECKHM SKCIEPUMEHT IO PACIIO3HABAHHMIO M IOJYyYECHUIO

HCOPraHNM4YCCKUX N OPraHUYCCKUX BCUICCTB, OTHOCAIIMNXCA K Pa3JIMYHBIM KJIaCCaM



COCIMHEHH, B COOTBETCTBUU C IMpaBWJIAMU W TpUeMaMu 0e30MacHOil paboThl ¢
XUMHUYECKMMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

— IPOBOAUTH pacyeTbl HAa OCHOBE XHMHUYECKUX (OpMYIT M YypaBHEHH
peakluii: HaXOXKACHUE MOJIEKYJISIPHOUN (POPMYIIbl OPraHMYECKOrO BELIECTBA 110 €ro
IUIOTHOCTU M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, WM IO
OpOAYKTaM CrOpaHus; pacueTbl MaccoBOM J0aM (Macchl) XUMHUYECKOTO
COEJIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEILIECTBA) TPOIYKTOB
peakuuu, e€ciau OJHO W3 BEUIECTB JAHO B M30BITKE (MMEET NPUMECH); PacyeThl
MacCoOBOM WM OOBEMHOW JOJM BBIXOJIa MPOAYKTa PEAKUHUH OT TEOPETUUYECKU
BO3MOYKHOTO; pacueTbl TemIoBOro 3¢ (deKTa peakuu; pacueTbl OOBEMHBIX
OTHOILIEHUH Ta30B MpH XUMHUYECKHUX PEAKIUIX; pacyeTbl Macchl (o0bema,
KOJIMYECTBA BEILECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHJIE
pacTBoOpa ¢ OIPENEIEHHON MaCCOBOU JI0JIEH PAaCTBOPEHHOIO BEILIECTBA;

— HCHOJB30BATh ~ METOABl  HAYYHOIO  IIO3HAHMS:  aHalU3,  CHUHTE3,
MOJICJIMPOBAHUE XMUMHYECKUX MPOLECCOB U SIBJICHUW — NpPHU PEUICHUU Yy4eOHO-
UCCIIEIOBATENbCKUX 3a/lad [0 H3YYEHHUIO CBOICTB, CHOCOOOB TOJY4YEHUS U
pacno3HaBaHUs OPTAHUYECKHUX BEILECTB;

— BIAAETh MNpaBuUiIaMH O€30MacHOro OOpalleHHs C €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMH ObITOBOI XUMUU;

— OCYIIECTBJIATH TOWCK XUMUYECKOM HWH(OpManuMM 1O  Ha3BaHUSM,
uaeHTUdUKaTOpaM, CTPYKTYPHBIM (DOpMyJiaM BEIECTB;

— KPUTHYECKH OLICHUBATh W MHTEPHPETUPOBATH XMMHUYECKYIO0 MH(OpMaIuio,
CoJlepKalllylocsi B COOOILEHUSX CpPEICTB MAaccoBOWM uWHMoOpmamuu, pecypcax
HHTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B UEJSAX BBIABICHHUS OUIMOOYHBIX CY>KIEHUH M (POpMUPOBAHUS
COOCTBEHHOM MO3UINH;

— yCTaHaBIIMBaTh B3aMMOCBSA3M MeXAy (GakTaMd U Teopued, NMPUUMHON U
CJIEJICTBHEM MPU aHaJIU3€ MPOOJEMHBIX CUTyalluii U OOOCHOBAaHUU MPUHUMAEMBIX

PEILICHUI Ha OCHOBE XMMUYECKUX 3HAHUU;



— TMPEACTaBIATh MyTH pEIIeHUs TJI00aNIbHBIX MPOOJIEM, CTOSIIMX Mepen
YeJIOBEYECTBOM, U TEPCIEKTHBHBIX HANpPaBICHUN pPa3BUTHS XUMHUYECKUX
TEXHOJIOTUI, B TOM YHCJE TEXHOJOTHH COBPEMEHHBIX MaTepHANIOB C PA3JIUYHOM
(YHKIIMOHATBFHOCTHIO, BO300HOBIIIEMBIX HMCTOYHHUKOB CBIPhs, MEpepaboTKu U
YTUIM3AIHUH TPOMBIIIICHHBIX U OBITOBBIX OTXO/IO0B.

BbinycKHMK Ha yriiy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCSH:

—  ¢opmyruposamv  yenvp  uUcCcie008aHus,  GbIOGUSAMb U NPOBEPAMb
IKCNEPUMEHMANILHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX Geuecms Ha OCHOBE UX
cocmasa u CmMpoeHus, uUx CnOCOOHOCMU 6CMYNAmMb 6 XUMUYecKue peaxkyuu, o
xapakmepe u npoOYKmax pa3iuyHulX XUMUYECKUX PeaKyul;

—  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEePUMEHMbl
c cobnrodeHuem npasusl 6e3onacHol pabomovl ¢ ewecmeamu u 1abopamopHuvIM
obopyoosanuem;

—  UHmMepnpemupo8amsb OaHHblE O COCMABE U CIMPOEHUU 8eUleCNE, NOTYYeHHble
C NOMOWbIO COBPEMEHHBIX PUSUKO-XUMUYECKUX MEMOO08,

—  OnuUCKHIBAMb COCMOsHUE 2NeKMPOHA 8 amome HA OCHO8e COBDEMEHHbIX
K8AHMOBO-MEXAHUYECKUX NPeOCMAasleHUull 0 CMpoeHuu amoma Oasi 0ObsICHeHUs
Pe3yIbmamos CHeKmpaibHO20 AHANU3A BeUjeCms;

—  Xapakmepuzoeamv — polb  A30MOCOOEPAHCAUWUX — 2eMEePOYUKIUYECKUX
COeOUHeHULl U HYKIeUHOBbIX KUCIOM KAK BAXNCHEeUuUx OUoio2u4ecKu aKmuHbix
sewecms;

—  NPOSHO3UPOBamb B03MOHCHOCMb NPOMeKaHUsl OKUCTUMENbHO-
B80CCMAHOBUMENbHBIX — peaKyuil,  Jexdcawjux 8  OCHO8e  NPUPOOHLIX U
NPOU3BOOCIEEHHBIX NPOYECCOB.

I1. Conep:xanne yueoHoOro nmpeamera « XuMmush»
ba3oBblil ypoBeHb

OCHOBBI OPraHUYeCcKOl XUMHUH

[TosiBneHue u pa3BUTHE OpraHUYECKON XUMHUM Kak HayKu. [IpeameT opranuyeckoi

XUMHMH. MecTo 1 3HaYeHUE OpFaHI/I‘{CCKOﬁ XUMHUH B CUCTEMC CCTCCTBCHHBIX HAYK.



XUMHUYECKOE CTPOCHHE KAK MOPSAOK COCIMHEHUS AaTOMOB B MOJICKYJIE COTJIACHO
UX BaJleHTHOCTU. OCHOBHBIE TMOJIOKEHUS TEOPUU XHUMHUYECKOIO CTPOCHUS
opranndeckux coeauHeHuii A.M. byTtiepoBa. YTJIepOIHbIN CKEJIET OPraHu4YeCKOu
MOJEKyJIbl. KpaTHOCTh XMMHMUYECKON CBSI3U. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT
XUMHYECKOTO CTpOeHus Moliekyl. HM3omepus u wuszomepsl. Ilonstue o
dbynkuuoHanbHOM  rpymnme.  [IpuHuunel  kjaccuUKAMU  OpraHUYECKUX
coenuHeHui. CucremaTuyeckass MEXAyHapoJHass HOMEHKJATypa W MPUHIUIIBI

O6p&30BaHI/IH Ha3BaHUM OpPraHUYICCKUX CO@HHHGHHﬁ.

Ankanbl. Cmpoenue monekyavt memanda. ['OMOTOTUYECKUN PAN aJTKAHOB.
['omonoru. Homenknartypa. M3oMepusi yriaepoJHOro ckelera. 3aKOHOMEPHOCTH
M3MEHEHUS (PU3UUYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMepe MeTaHa U
JTaHa): peakluu 3aMelleHus (TaJoreHupoBaHuE), AETUIPUPOBAHUS KaK CIIOCOOBI
MOJYYEHHS] BAKHEUIINX COCAVMHEHUN B OPTraHUYECKOM CHHTE3€. ['opeHue mertaHa
KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB Te€IUIa B MPOMBIIIJICHHOCTH U OBITY.
HaxoxaeHue B Ipupoe U NPUMEHEHHE aJIKaHOB. [[onamue o Yyukioaikauax.

Ankensl. Cmpoenue monekyavt smuierHa. ['OMOJOTUYECKUN Psfl alKEHOB.
Homenknatypa. 3oMmepust yriepoaHOro ckenera M MOJOKEHHs] KPaTHOM CBSI3U B
MoOJeKyJe. XHUMHUYECKHE CBOWCTBAa (HAa TMpUMeEpe OBTUICHA): PpPEaKUUU
MPUCOETUHEHHUS (ramoreHupoBaHue, euopuposatue, ruapaTanus,
2UOp02ao2eHUpoBsanue) Kak crnocod noiaydyeHus: GyHKIMOHAIbHBIX MPOU3BOIHBIX
yIIeBOAOPOAOB, TopeHus. [lonmuMepu3anus 3TUIEHa KaK OCHOBHOE HANpaBIICHUE
ero ucnojib3oBanus. [loauATUIIEH KaK KPYMHOTOHHAKHBIA MPOAYKT XUMUYECKOTO
npou3BoJicTBa. [[puMeHeHne >TuiieHa.

Ankanuvenbl M kayuykd. [loHsiTue 00 ankagueHax Kak YIJIEBOJOPOJAX ¢
IByMsl NBOWHBIMU CBsi3siMU. [lommmepwusanus auBuHuiIa (Oyramuena-1,3) kak
croco0 MOJydYeHUs] CMHTETUYECKOro Kayuyka. HaTypanabHBIH M CHHTETHYECKHIt

Kaydyku. Bynkanuzanus kayuyyka. Pe3una. [IpumeHenue kaydyka v pe3UHBbI.

Anxunbl. Cmpoenue monexyavl ayemuieHa. 'OMOIOTHYECKUN pSAJT ATKUHOB.

Homenknatypa. M3oMmepust yriepoaHoOro ckenera v MOJOKEHHs] KPaTHOM CBSI3U B



MOJIEKYyJIe. XUMHYECKHE CBOWCTBAa (Ha NpUMEpPE alETUJIEHA): peaKUuu
PUCOEIUHEHHUS (ramoreHupoBaHuE, euopuposanue, ruapaTanus,
2U0po2ano2eHuposane) Kak crnocod MoxydeHus: MoJIMMEPOB U JAPYTUX TMOJIE3HBIX
IPOAYKTOB. ['OpeHHe aneTniaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIaMEHU

I CBAPKH U PC3KU MCTAJIJIOB. HpI/IMGHeHI/IC aliCTHUJICHA.

Apenbl. beH3051 Kak MpeACTaBUTENb apOMATHYECKUX YTIIEBOAOPOJIOB.
Cmpoenue monexynvl 6Oenzona. XUMHUYECKUE CBOMCTBA: pEaKUUU 3aMEIICHHS
(raJoreHUpoBaHME) KaKk CHoco0 TMOJMYYEHHs] XUMHYECKUX CPEACTB 3allUThI
pacTeHuil, mpucoeauHeHus (TUAPUPOBAHUE) KaK JTOKA3aTEIbCTBO HEMPEIEIbHOIO

xapakTepa 6enzona. Peakius ropenus. [Ipumenenue 6eH3oua.

Cruprel. Kimaccuduxanys, HOMEHKIIaTypa, H30MEpHs CIIUPTOB. MeTaHOI U
ATAHOJ KakK IPEICTABUTENIM IIPEACIbHBIX OJHOATOMHBIX CIIMPTOB. XHUMHUYECKHUE
CBOMCTBa (Ha MpUMEPE METAHOJIa M 3TaHOJa): B3aUMOJICUCTBHME C HATPUEM Kak
CII0co0 YCTaHOBJICHUS HaJIMYUs TUIPOKCOTPYIIIIBI, peakuus c
rajJloreHOBOJIOPOJIaMU KaK Croco0 MOJyUYeHUs] pacTBOPUTENEH, Aeruapartaius KaK
cnoco0 ToydeHusl OdTuieHa. Peakiusi TOpeHus: CHOUPTHI Kak TOIUIMBO.
[Ipumenenne meraHona W 3TaHosia. PU3MOJIOTHYECKOE JIEMCTBME METAHOJA M
ATaHOJIa Ha OPTAaHU3M YEJIOBEKA. DTUICHIJIUKOJIb U TIULEPUH KAK MPEACTABUTEIIN
MPEAECIbHBIX MHOIOATOMHBIX CIIUPTOB. KauecTBEHHAs peaknusi HA MHOIOATOMHBIE
CIIMPTBI W €€ TNPUMEHEHHUE IS pPacliO3HABAHUA TJIMIIEPUHA B COCTAaBE
KOCMETHYECKHX CpeAcTB. lIpakTuueckoe TPUMEHEHHE OTWICHIJIMKOISA U

TJIMLEPUHA.

®enos. CtpoeHue Monekynbl (eHona. B3aumHoe 6nusHue amomos 8
Mmonekyne ¢henona. Xumuueckue ce0UCmMBa: 63aUMOOEUCMBUEe C HAMPUEM,

euopoxcuoom nampus, opomom. llpumenenue denona.

Anpnerunpl. Merananp (opManbaerua) W 3TaHadb (aleTalbJCTHI) Kak
NPEJACTABUTEIM  NPEACIbHBIX  ajdbJerujoB. KauecTBEHHbIE  peakIuu  Ha

KapOOHWIIbHYIO TPyMNIy (peakiusi «CcepeOpsHOro 3epKana», B3ahuMOJICHCTBHE C



ruapokcunom meau (II) m mx mpumeHeHue s OOHAPYKEHHS TMPEIETbHBIX
aNbJETUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTH aibJCTUJIOB.

[Ipumenenue hopMmapaeruaa u aneraibaeruia.

KapOoHOBBIE KUCHAOTHI. YKCYCHasl KUCIOTa KaK MPEICTaBUTENb MPEIEIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOICTBa (Ha mpUMEpe
YKCYCHOM KHCJIOTBI): pEaKUU C METAJNIAMH, OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMU
U COJSIMM KAk TIIOATBEPXKACHHUE CXOJACTBA C HEOPraHUYECKHMMH KHCIOTAMHU.
Peakiust sTepuukanu Kak cnocod MOJydeHHs CIOXHBIX 3(upoB. [Ipumenenue

YKCYCHOU KUCHOTHI. [IpeacTaBiienre o BhICIIUX KapOOHOBBIX KUCIOTaX.

Cnoxuble 3pupsl U xkupbl. CioxHble 3(UPBI KaK MPOIYKTHI
B3aMMOJECHCTBHUS KapOOHOBBIX KHUCJIOT CO coupTaMu. lIpuMeHeHue ClIoKHBIX
3¢UpOB B NMHULIEBOM U MapPrOMEpHONH MPOMBINUIEHHOCTH. JKUpPbI KakK CIOKHBIE
3(UpHI TIIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U JKUBOTHBIE
XKUpPBI, UX cOcCTaB. Pacro3HaBaHWE pacCTUTEIBHBIX >KMPOB HAa OCHOBAaHUM HX
HernpeaeabHoro xapakrepa. [I[pumenenue xupos. ['uaponn3 uin OMbUIEHHE KUPOB
KaK Ccroco0 MPOMBIIUIEHHOTO MOJYYeHHUsS! COJEH BBICIIUX KapOOHOBBIX KHUCIOT.

MpbL14 Kak COJIM BBICHIMX KapOOHOBBIX KUCTIOT. MoroIue CBOMCTBA MbLIIA.

VYrnesonpl. Krnaccudukamus yrieBomoB. Haxoxkaenwe yrieBojoB B
npupone. [oko3a kak anpaerugocnupT. bpoxkenue rmroko3bl. Caxapo3sa.
l'uoponuz caxaposvl. Kpaxman W UEIIOI03a KaK OHOJOTUYECKHE MOJTUMEPHI.
XWUMUYECKHE CBOMCTBA KpaxMajla M LEJUII0JIO3bl (TUAPOJIN3, KauyeCTBEHHas
peakiys ¢ MoJIoM Ha Kpaxmal U €€ NMpUMEHEHHUe JJisi 0OHapy>KEeHHs Kpaxmana B
npoaykTax nurtanus). [IpumeHenue u 6uosiorudyeckasl poyib yrieBosioB. [loHsTue

00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

WNnentuduxaiusi opraHudecKux COeAUHEHUN. [ enemuuecKkas cesa3b mexncoy
Kiaccamu — OpeaHuyeckux —coeouHenuu. THUIBl XUMHUYECKHX pEakuuid B

OpFaHquCKOﬁ XUMUU.



AMuHOKHCITOTH U Oenku. CocTaB W HOMEHKJIATypa. AMHHOKHCIIOTHI Kak
am(pOTepHBIE OpraHuyYeckue coenauHeHus. llenTuaHas cBsS3b. buonoruveckoe
3HAUEHUE O-aMHUHOKHUCIOT. OO0jacT NpPUMEHEHUsT aMHHOKHUCIOT. benku kak
npupoaHbsie OuomnomuMepsl. CocTaB M CTpoeHHE OENKOB. XMMHUYECKHUE CBOMCTBA
OenKkoB: Truaponu3, neHarypamnus. OOHapykeHHe O€JKOB TMpU  MOMOIIU
KaueCTBEHHbIX (I[BETHBIX) peakimil. [IpeBpaiieHus OENKOB MUIIM B OpPraHHU3ME.

buonornueckue GyHKIIUU OEIKOB.
Teopernueckne 0CHOBbI XUMHMHU

Crpoenue BemectBa. COBpeMEHHAsi MOJIENIb CTPOEHUSI aTOMA. DJIEKTPOHHAS
KoH(purypauust aroma. OcHogHoe U 8030yHCOeHHble COCMOAHUA —AMOMOS.
Knaccupukanus XMMUYECKHX 3JIEMEHTOB (s-, P-, d-amemenTsl). OCOOCHHOCTH
CTpPOEHHUS DHEPreTMYecKuX ypoBHeHl artomoB d-snementoB. Ilepuoamueckas
cuctemMa xuMmMudeckux osneMeHToB J[.MI. MenaeneeBa. POU3UYECKUNA CMBICT
IIepuonnueckoro 3akona J[.MI. MenneneeBa. IIpuumHBI M 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB 3JIEMEHTOB M WX COCAWHEHUW IO TNEPUOJaM U TPYMIaM.
DJIEKTpOHHAsI TPUPOJA XUMHYECKOM CBA3U. IJIEKTPOOTPULIATETBHOCTh. Bubl
XUMUYECKON CBsi3M (KOBaJIGHTHAs, HWOHHAs, MeETaJUIMuecKasi, BOJOpPOJHAs) U
MexaHu3Mbl ee oOpazoBanus. Kpucmaniuueckue u amopgnvie seuwjecmea. Tunvi
KPUCMATLTUYECKUX DeuemoK (amomMHas, MOJEKYIAPHAS, UOHHASA, MemaliuiecKas).
3asucumocms uzuueckux ceolicme eewjecmea oOm Muna KpUCMALIUYECKOU

pewemxku. 1lpuanHbl MHOTOOOpAa3us BEILIECTB.

XUMHUYECKHE peakiuu. ['oMoreHHble U rereporeHHbie peakuuu. CKOpocTb
peakluu, €€ 3aBUCHUMOCTb OT Pa3du4HbIX (PAKTOPOB: MPHUPOABI Pearupyrommx
BEILIECTB, KOHIICHTPAIlMM pEarupyrolux BEIIECTB, TEMIEPATyphl, IUIOMIAIN
pPEaKIMOHHON TMOBEPXHOCTH, HAJIM4YMs Karaiau3artopa. Poib KaTaiu3aTopoB B
IPUPOJIE U MPOMBIIIIEHHOM Mpou3BoJicTBE. OOpaTUMOCTh peakiuil. XuMU4eckoe
paBHOBECHME U €ro CMEIICHHE TOJ JIeHCTBUEM pa3IUYHbIX (HaKTOPOB
(KOHIIEHTpALIMs PeareHTOB WM MPOIYKTOB PEaKLIUU, IaBlIeHUE, TeMIlepaTypa) IJis

co3aaHus  OIITHUMAaJIbBHBIX YCJIOBI/Iﬁ MNPOTCKAaHUA  XMMHUUYCCKUX  IIPOLCCCOB.



Hucnepcnvie cucmemvl. Ilonamue o «konnouoax (3oau, eceau). Hcmunnvie
pacmeopel. Peakii B pacTBOpaX 3JEKTPOJUTOB. pH pacTBopa Kak IMOKa3aTelb
KHUCIIOTHOCTU cpenbl. ['maponus cosneil. 3HaueHUe THAPOIN3a B OMOJIOTMYECKHUX
0oOMeHHBIX mporeccax. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B MPUPO/IE,
IIPOU3BOJACTBEHHBIX  IIpOLleCCaxX M JKU3HENEATEIBHOCTM  OpPraHU3MOB.
OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA IPOCTBIX BEIIECTB — METAUIOB
[JIABHBIX M NOOOYHBIX MOATPYNN (Medb, KEJIE€30) M HEMETaUIOB: BOAOPOJA,
KHCJIOpOJia, TajJoreHoB, Cepbl, a3oTa, (ocdopa, yriepona, kpemHus. Kopposus
METaJUIOB: BHUABl KOPPO3UH, CHOCOOBI 3alUTBl METALIOB OT KOPPO3HUHU.
Onexmpoaus  pacmeopog u  pacniaeos. Ilpumenenue  s1ekmpoauza 8
NPOMBIUTIEHHOCTIU.

XuMHus ¥ ’KU3Hb

HayuHnble MeTOIbl TMO3HAHMS B XUMHUHU. VICTOYHUKH XMMHYECKOU
uHpopmanmu. Ilomck wuHpoOpmanuu 1O Ha3BaHUAM, MJEHTU(PUKATOpPaAM,
CTPYKTYpHBIM (popMmysiam. MoaenupoBaHue XUMUYECKUX MPOLECCOB U SIBJICHUM,
XUMUYECKUN AHANU3 U CUHMEe3 KaK METOJIbl HAYYHOT'O MO3HAHUS.

Xumust U 3700poBbe. JlekapcTBa, (EepMEHTbI, BUTAMHUHBI, TOPMOHBI,
MUHEpalbHble BOAbL. [IpoGieMbl, CBs3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX
npenapaTtoB. Bpeanbie npuBbIUKY U (AKTOPBI, pa3pyLIAOLIUE 310pOBbe (KypeHue,
yHnoTpeOJieHHe ajiKoroysi, HapkomaHus). PaunmonanbHOoe nuTanue. [luwesvie

0obasku. OCHO8bL NUWEBO XUMUU.

XuMHUsA B TIOBCEIHEBHOM KW3HHU. MOMIME W YUCTIIME CPEICTBaA.
Cpeocmea 60pvObL ¢ OLIMOBLIMU HACEKOMBIMU: PENneieHmvl, UHCeKMUUUODL.
CpeacTBa nMYHOM THUrMeHbl M KocMeTukd. [lpaBuna Oe3omacHoOil pabOTHI C

CAKHNMH, TOPIOYHMMHA U TOKCHUYHBIMHA BCIICCTBAMHU, CPCACTBAMU OBITOBOM XMMHH.

XUMUS U CEIbCKOE XO03IMCTBO. MUHEpaibHbIE U OPTaHUYECKUE YAOOPECHHUS.

CpenctBa 3alUThl paCTEHUMN.

Xumus v dHepretuka. [[pupoaHble HCTOUHUKY YIIIeBO10po0B. [Ipupoanblit

U TONMYTHBIN He(TAHOM ra3pl, UX cOcTaB M ucmnosb3oBanue. CocraB HehTH U ee



nepepadotka. Hedrenmpomyktel.  OxranoBoe umcimo  OensmHa.  Oxpana
OKpyXafImed  cpenbl npu  HedTenepepabOTKe W TPAHCIIOPTHPOBKE

He(TEeNpPOAYKTOB. AJbTEPHATUBHBIE UCTOYHUKU YHEPTHUU.

Xumust B crtpoutenscTBe. Llement. beron. Ilogbop onTuManbHBIX

CTPOUTCIIBHBIX MAaTCPUATIOB B HpaKTHqGCKOﬁ ACATCIIBHOCTH YCJIOBCKA.

XUMHS ¥ 9KOJOTHs. XUMHUECKOE 3arpsi3HEHUE OKPYKAroUIeH Cpelbl U €ro
nociuencteus. Oxpana ruapocdepsl, MouBbl, arMochepbl, Giaopel U ¢GayHbl OT
XUMHUUYECKOTO 3arpsi3HEHUS.

Yriay0JjeHHblii ypOBEHb

OCHOBBI OPraHuYecKoil XUuMHHU

[TosiBneHue 1 pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipeamer oprannueckom
XUMUU. MecTO U 3HaYE€HHE OPraHNMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

BzaumocBs3b HCOPIraHU4YCCKUX U OPraHN4CCKUX BCIICCTB.

XUMHUYECKOE CTPOCHHUE KAK MOPSAAOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX BAJICHTHOCTH. (OCHOBHBIE TIOJIOKEHHUS TEOPUU XUMHUYECKOTO CTPOCHUA
opraHnueckux coenuHeHuid A.M. bytiepoBa. YriepoIHbIi CKeJeT OpraHun4ecKon
MOJIEKyJibl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
XAMHYECKOTO CTpoeHus MoJiekyn. M3omepus u  wusomepnl. Ilonstue o
dbyHkuuonaapHOM  rpymnme.  [IpuHnuner  kiaccuUKAIMU  OPraHUYECKUX
coeMHeHU. MexayHapoaHass HOMEHKJIaTypa W TOPUHIUIBI  00pa3oBaHUs

Ha3BaHUU OPraHUYECKUX COCIUHEHUM.

Knaccudukanusa 1 0coOEHHOCTH OPraHMYECKUX peakiuil. PeakliMoHHbIE IIEHTPBHI.
[lepBOoHaYambHBIE TOHATHS O TUNAX M MEXAaHU3MAaX OPraHWYECKUX PEaKLUu.
['oMonUTUYECKUH U IeTEPOIUTUYECKUIN pPa3pblB KOBAJIEHTHOW XMMHUYECKON CBSA3H.
CBoOOmHOpaAMKATBHBIM M MOHHBIA MeXaHU3MBbI peakiuu. [lousTue o Hykineoduie

1 dJIeKTpodue.

AJKaHbl. DJEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJBI METaHa. SP -

rubpuan3anus opOurtajgeid aroMoB yriepoja. ['oMojorudeckuid psa U oOIias



dopmyna ankanoB. CucreMaTHdeckass HOMEHKJIATypa ajKaHOB M PaJHUKaJIOB.
MN3omepus  yruepogHoro  ckenera.  (Du3WyecKkue  CBOWCTBA  AJIKAHOB.
3aKOHOMEPHOCTH HW3MEHEHUs (U3NYECKUX CBONCTB. XHMHUYECKHUE CBOMCTBA
QJIKAaHOB: TaJIOTEHUPOBAHME, JETHUAPUPOBAHUE, TEPMHUUYECKOE Ppa3JIOKEHHUE,
KPEKHUHI KaK CIOCOOBbI MOJIyYE€HUs BaXKHEHMIIUX COEIMHEHUH B OpPraHMYECKOM
CUHTe3€. ['opeHue ajKkaHOB KaK OJUMH U3 OCHOBHBIX HCTOYHHKOB TeEIUIa B
OPOMBIIIICHHOCTH ©  ObiTy. M3oMepusanusa Kak  cmoco® — MOJydeHus
BBICOKOCOPTHOrO  OeH3uHa. MexaHu3M  peakiuuu  CBOOOJHOPAJAUKAIBHOTO
3amenienus. llomyyenne ankanoB. Peaknumsa Bropna. Haxoxnenuwe B mpupoae u

IMPUMCHCHUC AJIKAHOB.

Huxnoankanel. CTpoeHue  MoOJEKyd  MuKIoaidkaHoB. OOmas  dopmyna
HUKJIOANIKaHOB. HoMeHknaTypa UHKIOANKaHOB. M3oMmepusi UHKIOAIKAHOB:
YTIAEPOHOTO CKelieTa, MEXKKIIaCCOBast, MPOCTPAHCTBEHHAS (Yuc-mpanc-u3oMepusi).
Cnemnuduka CBONCTB IMKIOAJIKAHOB C MajJbiM pa3MepoM IuKiIa. Peakiuu

MNPUCOCAUHCHUA U PAAUKAIIBHOI'O 3aMCIIICHU .

AnKeHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI STHJIEHA. SP2-
rubpuan3anusi opouTaneil aToMoOB yrjiepojia. G- U m-CBs3U. [ OMOJIOTHYeCKuil psijl
u obmas ¢Qopmyna ankeHoB. Homenknatypa ankeHoB. M3omMepus ajkeHOB:
YTIAEPOTHOTO CKeJieTa, TOJOKEHHUSI KpaTHOW CBsI3U, MPOCTPAHCTBEHHAas (yuc-
mpauc-u3oMepusi), MeXKIaccoBas. (DuU3NUeCKWe CBOWCTBA ajlKeHOB. Peakiuun
AMEKTPOPUIBHOTO TPUCOSAMHEHUSI KaK CHOCO0 MOiMy4deHUs (YHKIIMOHATBHBIX
MIPOU3BOJHBIX  YIIIEBOMOPOAOB. [IpaBmiio MapKOBHMKOBA, €ro AJIEKTPOHHOE
o0ocHoBaHue. Peakumm okucieHus u noiaumepusanuu. [lonwdTHieH Kak
KPYMHOTOHHAXHBIM TMPOAYKT XHMHUYECKOTO TMPOU3BOJACTBA. [IpOMEBINIUICHHBIE U
JabopaTopHbIe CIOCOOBI TMOJMY4YEHHsS alKeHOB. [Ipasuno 3aiiyesa. llpumeHeHue

AJIKCHOB.

Ankaauensl. Krnaccudukanus ankagueHOB IO B3aWMMHOMY  PacCIOJIOKEHUIO
KpaTHBIX CBA3€H B Mojekyjie. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO

CTPOEHHUsI  COMNpPSDKEHHBIX  ankagueHoB. OOmas  QopMyna  ankagueHOB.



Homenknatypa u usomepus ankaaueHOB. PU3MYECKHE CBOMCTBA AJIKAJIUEHOB.
XHWMHUYECKHE CBOMCTBA AJIKAJMEHOB: PEAKUMU MPUCOECIAWHEHUS (TUIPUPOBAHHUE,
rajJloreHUpoBaHue), ropeHuss u mnoiaumepuszauuu. Bxiag C.B. JlebeneBa B
IIOJIyYEHHE CUHTETHYECKOTO Kaydyka. Bynkanumsanpmsa kaydyka. Pesuna.
MHoroo6pa3ue BHIOB CHUHTETUYECKMX KAaydyKOB, UX CBOHCTBAa M INPUMEHEHHUE.

IIOqueHHeaﬂKaﬂHCHOB.

AJIKMHBI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI alleTUIIEHA. SP-
rubpuan3anus opOutaineid atoMoB yriepoja. ['omosorudeckuil psn u oOmias
dopmyna ankuHoB. Homenkiarypa. M3omMepusi: yriaepogHoro cKeera, MoJgoKeHus
KpaTHOW CBsI3U, MeEXKiaccoBass. DU3NYECKUE CBOMCTBA AJIKWHOB. XHUMHUYECKHE
CBOMCTBA aJIKUHOB: PEaKIMU MPUCOCAUHEHUS KaK CIOCOO MOJYyYEHHS MOJTUMEPOB
U JIPYTUX TOJIE3HBIX NMPOIYKTOB. Peaxyuu 3amewjenus. 'opeHne aneTusiaeHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU JJISI CBAPKU U PE3KHM METAJUIOB.
[TonyueHue aneTuieHa NTUPOJIU30M METaHa U KapOuaHbIM MeToaoM. [IpumeHenue

aliICTHUJICHA.

Apenbl. Hcmopus omxpvimus 6enzona. COBpPEMEHHbIC TMPEICTABICHUS 00
AJIEKTPOHHOM ¥ TMPOCTPAHCTBEHHOM CTpoeHuu OeH3oma. M3omepus wu
HOMEHKJIaTypa TromoJioroB Oenzona. OOmast ¢opmyna apeHoB. Duznueckue
CBOICTBa OeH30J1a. XUMHUYECKHE CBOMCTBA OCH30JIa: pEaKIMH 3JEKTPOPUIHLHOTO
3aMeleHus (HUTpOBaHUE, TaJOTEHUPOBAHKE) KaK CIIOCO0 MOYYEHUSI XUMUYECKUX
CPEIICTB 3aIlUThl PAaCTCHUI; NMPHCOCTUHEHUs (THAPUPOBAHHUE, TaJOTCHUPOBAHNUCE)
KaK JI0OKa3aTelIbCTBO HEMPECIbHOIO XapakTrepa OeH3oma. Peakmusi TropeHus.
[Tonyyenune Oenzona. OcobeHHoCmuU XUMUYECKUX ceoticme monyond. Bzanmuoe
BJIUSIHUE AaTOMOB B MoJieKyJe Tonyona. Opuenmayuonusle 3¢hghexmol

samecmumereil. [IpuMeHeHe TOMOJIOTOB O€H301a.

Cruptel. Knaccudukanus, HOMEHKIATypa CHOUPTOB. [oMojoruyeckuii psij o
oOmrasi popMyia MpeaebHbIX OJMHOATOMHBIX CHHUPTOB. M3omepus. dusznueckue
CBOMCTBA TMPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHas CBsSI3b MEXIY

MOJIEKYJIaMH ¥ €€ BIMSIHME Ha (pu3Mueckue CBOMCTBA CHUPTOB. XHUMHUYECKUE



CBOMCTBA: B3aUMOJICHCTBHME C HATPHEM KaK CHOCOO YCTaHOBICHHUS HATIWYHS
TUAPOKCOTPYIIIBI, C TaJOT€HOBOAOPOJAMU KaK CIIOCOO MOJIYy4YEHHs! paCTBOPUTENIEH,
BHYTpU- U MEXMOJEKYJspHas Jerujaparanusa. Peakuus TOpeHHs: CHUPTHI Kak
ToruMBo. IloiydeHuwe »sTaHoma: peakuus OpPOXKEHUS TIIOKO3bl, THApAaTalUs
stwieHa. [lpumenenne wMetaHona W 3TaHosna. dusnonOrHYeckoe JEHCTBUE
METaHOJIA M 3TaHOJIa HA OpPraHU3M YEJIOBEKA. OJTWICHIJIMKOJIb U TIMLEPUH KaK
IPEACTABUTENN MPENEIBbHBIX MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CHUPTHI U €€ NPHUMEHEHHUE /JIs PACIIO3HABaHUs TIJIMLEPUHA B
COCTaBE KOCMETHYECKHX cpeacTB. [IpakThyueckoe NMpUMEHEHHE STUJICHTIUKONSA U

TJIULEpUHA.

®enos. CtpoeHue Moisiekyibl (eHona. B3aumHOe BIMSHUE aTOMOB B MOJIEKYJIE
denona. duznyeckue cBoicTBa (¢eHosa. XUMHUYECKHE CBOMCTBA (peakluu C
HaTpUeM, TUIPOKCUIOM Hatpus, Opomom). Ilomyuenue ¢enona. Ilpumenenue

dbenona.

Anpaerunpl U ketoHbl. Kiaccudukauus anbaerufioB M KeToHOB. CTpoeHue
NpeNebHbIX  albJAETHJIOB. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOHWIIBHOM TpyIiibl. ['oMonorudeckuit psij, odmias popmyiia, HOMEHKJIaTypa 1
U30MEpUsl MpEeAeNbHbIX albleruaoB. Du3nyeckue CBOMCTBA MPEAEIbHBIX
albJIeruJI0B. XMMHUYECKHUE CBOWCTBA NPEIENbHBIX albJIETHI0B: THIPUPOBAHHUE;
KaueCTBEHHbIE pEaKIUM Ha KapOOHWIbHYIO TIpynmy (peakuusi «cepeOpsHOro
3epkayiay, B3auMojencTBue ¢ ruapokcuaom mend (1)) m ux nmpumeHenue is
OOHapy>KeHUsI TPENETbHBIX albJCTHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJIAX.
[lonyyenne mnpenenabHBIX albJAECTUIOB: OKHUCJIEHHE CIOMPTOB, THIpaTalus
aneruneHa (peakuus KydepoBa). TokcuuHOCTh anbaeruaoB. IlpuMeneHue
dbopmanperua W - arneTanbaeruaa. AIETOH Kak TMPEACTaBUTENh KETOHOB.
Crpoenune MosekyJbl aneroHa. OCOOCHHOCTHM peaklMH OKHUCJIEHHUS alleTOHa.

[IpumeHenue aneToHa.

Kap6onoBbsie kucnotbl. Knaccudukaius 1 HOMEHKIATypa KapOOHOBBIX KHCIOT.

CTpOCHI/Ie MMpCACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT. 3J’ICKTpOHHO€ u



IPOCTPAHCTBEHHOE CTPOEHHE KAapOOKCUIBHOW Tpymmbl. ['oMonorudyeckuit psg u
oOmast hopMyIa MpeAeNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. PHU3NYECKHe
CBOMCTBA IMpENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBA TPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (peakiuu C
MeTaJlJIlaMi, OCHOBHBIMU OKCHJaMH, OCHOBAHUSMHU U COJISIMM) KaK MOJITBEPKICHUE
CXOACTBA C HEOPraHMYECKMMM KuciaoTaMu. Peakius stepudukanum u ee
obpatumocTb. BiusHue 3amectuTeneil B yrieBOJOPOJHOM paaMKale Ha CUILY
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MYPaBbUHOM KHCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCJIOT: OKHCJIECHUE
QJIKaHOB,  QJKEHOB, IIEPBUYHBIX  CIUPTOB,  AIbACTHIOB.  BaxnHenmme
IpEJCTaBUTENIN KapOOHOBBIX KHUCJIOT: MypaBbHHas, YKCyCHass U O€H30HHasl.
Beicmime mnpenenbHble W HENpeAelbHble KapOOHOBBIE KHCIOTBHL. Onmuueckas
uzomepus. Acummempuueckuii amom yenepooa. llpuMmeHeHne KapOOHOBBIX

KHCJIOT.

Cnoxuble 3¢upsl 1 xupbl. CTpOo€HHE U HOMEHKJIATYpa CIOXHBIX 3(UPOB.
MexknaccoBass u3oMepusi ¢ KapOOHOBBIMH KucjaoTamu. CrocoObl MOJydeHUSs
CIOXKHBIX 3(upoB. OOpaTUMOCTh peakiuu dTepudukanuu. [IpuMeHeHne CIoXHbIX
7(¢UpOB B MUIIEBON U TaphIOMEPHON MPOMBINIIEHHOCTH. JKUpPBI KaK CIOKHbBIE
7(UpHI TIUILEPUHA U BBICIINX KapOOHOBBIX KHUCJIOT. PacTUTENbHBIE U KUBOTHBIC
JKUPBI, UX cocTaB. PU3NUECKNE CBOWCTBA KUPOB. XUMHUUYECKUE CBOMCTBA KUPOB:
TUAPUPOBAHUE, OKHUCICHHE. [HMApPOIM3 WIM OMBUICHHE KUPOB Kak Crocod
MPOMBIILJICHHOTO TOJYYE€HUsSI COJIEM BBICIIMX KapOOHOBBIX KucioT. [IpuMmeHeHue

KUPOB. MBLUTA KaK COJIM BHICITUX KapOOHOBBIX KUCIOT. Motomye CBOHCTBA MbLIA.

VYraesoawl. Knaccudukanus yrimeBojnoB. dusnueckue CBOMCTBA U HAXOXKICHUE
YIJIEBOAOB B mpupoje. [Jr0Ko3a Kak albAeruAoCHUMpT. XUMHUYECKUE CBOMCTBA
[JIIOKO3bL:  ayuiuposauue, AaIKUIUposanue, CIAPTOBOE W MOJOYHOKHCIIOE
OpoxeHHe. OKCIEPUMCEHTAJIbHBIC JIOKA3aTelIbCTBA HAIMYMS —aJdbJCTHIHON U
CIIUPTOBBIX Tpynm B ritoko3e. [lomydeHue rimoko3el. Dpykmosza Kax uzomep

enokosvl. Puboza u oezoxcupuboza. Baxkueimme aucaxapuasl (caxaposa,



JIaKmMo3a, Maibmo3a), uX CTpoeHue u pusndeckue cBoictsa. ['maponns caxapossl,
71aKmo3vl, maaemosvl. Kpaxman M LEUI0I03a Kak OMOJIOIMYECKHE ITOJIMMEPHI.
XUMHYECKUE CBOMCTBA Kpaxmaisa (TUIPOJIN3, KAUeCTBEHHAs peakius ¢ HoJoM Ha
Kpaxmaja U €€ MpUMEHEHUe JUisl OOHApYKEHHsI Kpaxmaya B MPOJYKTax MUTaHUsA).
XUMUYECKUE CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIN3, OOpPa30BaHMUE CIOKHBIX 3(UPOB.
[IpumeHeHne u OuoONOrMYEcKass pojb YriaeBoJoB. OKHCIEHUE YIJIEBOJIOB —
VCTOYHHUK 3HEPIUU >KUBBIX OpraHu3MoB. [IoHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX

Ha IIpUMCPC allCTATHOI'O BOJIOKHA.

Nnentudukaius OpraHMdecKux coeAuHeHui. ['eHeTnyeckass CBSI3b MEXIY

KiJIaCCaMH OPTraHHYCCKHUX COGI[PIHGHPIﬁ.

Awmwunsbl. [lepBuuHble, BTOpUYHBIC, TPETUYHbIE aMHUHBI. Kiaccudukaius aMuHOB
[0 THUIY YIJIEBOJOPOJHOTO paJvKalla W YHUCIY AaMHHOTPYNII B MOJICKYJIE.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MPEACIbHBIX aMUHOB. PU3NYECKUE
CBOMCTBAa aMHUHOB. AMHHBI KaK OpPraHUYE€CKHE OCHOBAHMS: PEAKIMU C BOJIOM,
KUCIOTaMH. Peakuusi ropeHus. AHWIMH Kak NPEICTABUTENIb apOMaTHUYECKHUX
amMuHOB. CTpoeHue aHuiauHa. [[puuuHbl ocnaliaeHrss OCHOBHBIX CBOMCTB aHUJIMHA
B CPaBHECHMHM C aMHUHAMH NPEICIBHOrO psijga. XUMHYECKHE CBOWMCTBA aHWJIMHA:
B3aMMOJICHCTBUE C KUCJIOTaMHU, OpOMHON BOJIOM, okucieHue. [lonyueHre aMuHOB
AJKUIIUPOBAHUEM amMMHuaKa u BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX
yraeBogopoaoB. Peaknus 3ununHa. [lpumeHeHne amMuHOB B (hapMalieBTUUECKOU
NPOMBINUICHHOCTH. AHUAUH KAK Ccblpbe Ol  NPOU3800CMEA  AHUIUHOBHIX

Kpacumeﬂeﬁ. Cunmeswvl Ha OCHOBE AHUNIUHA.

AmuHokuciiotTel u Oenku. CoctaB W HomeHkiarypa. CTpoeHHE aMUHOKHUCIIOT.
['oMonoruveckuid psifi TPENeTbHBIX aMHUHOKHUCIOT. M30oMmepusi npedenbHbix
AMUHOKUCTIOM. duznyeckue CBOMCTBA npeaeIbHbIX aMUHOKHCJIOT.
AMMHOKHCIIOTHI Kak aM(oTepHbie oprannyeckue coeanHeHusi. CUHTE3 MEeNTHIOB.
[lentuonass cBs3b. buosormdeckoe 3HaYeHUWE (-aMUHOKHCIOT. OOmactu
NpPUMEHEHUsT aMUHOKUCIOT. benku kak mnpuponHsie Ouononumepsl. CoctaB u

cTpoeHune 0enkoB. OCHOBHble AMUHOKUCIOMbL, 0Opazyrowue Oenku. XUMHUECKHUe



CBOMCTBa OEIKOB: TUAPOIN3, ICHATYpAIHs], KAYeCTBEHHBIC (IIBETHBIC) PEAKIINKA Ha
oenku. IlpeBpamienus OenKOB MUIIM B OpraHuzMe. buosornyeckue QGyHKIUH

OEJIKOB. ,ZZocmu:)fceHuﬂ 6 USYUYEHUU CMPOEeHUA U curmesa benkos.

Asomcooepocawue cemepoyuxnuueckue coeounenus. Illuppon u  nupuoum:
9JIeKMPOHHOE CMPOEHUe, aApOMAmuyeckKutl xapakmep, paziudue 6 NposEleHUU
ocHosHbIX ceoucme. Hykneunosvie kuciomwi: cocmaé u cmpoenue. CmpoeHue
Hykneomuoos. Cocmas uyxneunosvix xkuciom ({HK, PHK). Ponv Hykieunogvix

KUCIOM 8 JHCUHEOesIMeNIbHOCMU OpP2AHU3MOE.

BBICOKOMOJIEKYIIIPHBIC COCJIMHCHHS. OcHOBHBIC TOHSTHS
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH: MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO,
CTeHeHb mnojaumepu3anuu. Kiaccudukamus monuMepoB. OCHOBHBIE CIOCOOBI
TIOJIYYCHHUS BBICOKOMOJICKYJISIPHBIX COCAMHCHUHN: peakIHMH IOJUMEpPU3ANH U
nojmkoHaeHcanuu. CTpoeHHue M CTPYKTypa IOJIMMEpPOB. 3aBUCHMOCTH CBOKMCTB
MOJINMEPOB OT CTPOCHHUS MOJICKYJI. TepMOIIaCTUYHBIE M TEPMOPCAKTUBHBIC
nosuMepbl. [lposoosiuue opeanuueckue noaumepwvl. Komnozumuvie mamepuanoi.
Ilepcnexmuebl  ucnonvb308anus KomMnosumHolx mamepuanos. Kiaccudukarus
BOJIOKOH. CUHTEeTHYECKHE BOJIOKHA. [loauadupHbIie U MOJMaMHIHBIC BOJIOKHA, HX
CTpOCHHE, CBOWMCTBA. [IpakTHUeCKOe HCIIOJIb30BaHHE BOJIOKOH. Cunmemuueckue
NIEHKU. U30JAYUSL OJIs1 NPOBOO08, MeMOPAHbL Ol ONPECHEHUs. 800bl, 3AUJUNHbBLE
nieHKu 01 asmomoounel, NIACMuIpY, Xupypeudeckue nossasku. Hoewvie
MEXHON02UU OANIbHEUEe20 COBEPULEHCMBOBAHUSL NOTUMEPHBIX MAMEPUATOE.
Teopernyeckue OCHOBbI XUMHHU
Crpoenne BemectBa. CoBpeMeHHass MOJCIb CTpOeHHS aToma. Jlyaimsm
aJIeKTpoHa. Keanmosvle uucaa. PactipeneiacHue 3JIEKTPOHOB 10 YHEPreTHUCCKUM
YPOBHSM B COOTBETCTBHH C IMPUHITUIIOM HAMMCHBIIICH 3HEPTHUH, MPABUIOM XYyHJIA
u npuHnunoM Ilaynu. OcOOEHHOCTH CTPOCHHUS SHEPreTHUYECKHX YPOBHEH aTOMOB
d-amemMeHTOB. DiekTpoHHas KoH(purypaius aroma. Knaccudukamnus XUMHYECKUX
9JIEMEHTOB (S-, P-, d-3;meMenTh). OCHOBHOE U BO30YKIACHHBIC COCTOSTHHS aTOMOB.

BanentHrie QJICKTPOHEIL. HepI/IO,Z[I/I‘ICCKa}I CHUCTEMA XHMHYCCKHUX OJICMCHTOB



J.N. Menneneena. Ou3nyecKui CMBICJI [Tepuoanueckoro 3aKOHa
J.W. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB DJIEMEHTOB
U UX COCIMHEHHMH IO IEepuoJaM M rpynmnamM. MHpOBO33pEHUECKOE M HAy4YHOE
3HA4YCHUE [Iepnoanueckoro 3aKOHa J.1. Menneneesa. IIpocno3zwi

.U Menoeneesa. Omkpuvimue HOBbIX XUMUYECKUX IJIEMEHMO8.

ONeKTpOHHAasT  MOpPUPOJAa  XUMHYECKOM  CBSA3U.  DIEKTPOOTPUIATEIHLHOCTb.
KoBasneHTHas CBsI3b, €€ pa3HOBUIHOCTH M MEXaHU3Mbl 0Opa3oBaHus (OOMEHHBIN 1
JIOHOpHO-akIenTopHeiii). MoHHas cBsi3b. Metaimnueckass cBsizb. BojopojHas

CBSI3b. Meoicmonekynapmbie 63aumo0etcmeausl.

Kpucramnnueckue u amopdHble BemecTBa. TUIBl KPUCTALIMYECKUX PEIIETOK
(aToMHasi, MOJEKYJsIpHas, MOHHAs, MeTauIndyeckas). 3aBUCUMOCTb (DU3HUECKUX
CBOMCTB BELIECTBA OT TUIA KpUCTalInueckon pemeTku. [IpuunHbl MHOrOo0Opasus
BemecTB. COBpPEMEHHBIE TMPEACTABICHUS O CTPOCHUM TBEPIABIX, XUIAKUX U

ra3o00pa3HbIX BeIIeCTB. Kuokue Kpucmaniol.

XuMHUUeCKHEe peakiuu. ['OMOreHHble M TreTeporeHHnie peakiuu. CKOpOCTb
peakiuu, €€ 3aBUCUMOCTh OT PAa3jMYHBIX (PAKTOPOB: MPHUPOABI PEArupyroIINX
BEILIECTB, KOHIICHTPAIIMU PEarupyrolux BEIIECTB, TeMIepaTypsl (mpaBuio BaHT-
[I'odda), mmomany peakiiMOHHON MOBEPXHOCTH, HAIMYHUS KaTaiu3aTopa. DHEPTrus
akTUBaUUHU. Axmusuposanuwvii komniekc. Karamuzatopel u Kartanu3. Pomb

KaTaJinu3aTopoB B MMIPHUPOJAC U IPOMBIIIJICHHOM IIPOHU3BOJACTBC.

THlonamue 06 sumanvnuu u sumponuu. Suepeus ' uboca. 3akon I'ecca u crneacTBUs
u3 Hero. TemnoBble >PdekTsl XUMUYECKUX peakiuil. TepMoxumuueckue
ypaBHeHUs1. OOpaTUMOCTh peaknuii. XuMu4yeckoe paBHOBecue. (CwelieHue
XUMHYECKOTO PaBHOBECHsI TIOJ JCHCTBHEM pPa3lUYHBIX (PaKTOPOB: KOHIIEHTPALMH
peareHTOB WJIM NPOJIYKTOB PEaKIMH, NaBiIeHUs, TemrepaTypsl. Ponb cmemienus

PaBHOBCCHA B TCXHOJOI'MYCCKHUX IIPpOLCCCax.

HucnepcHsie  cuctembl. Kowiouowsie  cucmemvl.  VICTHHHBIE — PacTBOPHI.

PactBopenue kak @usuko-xumuyeckuidi mponecc. CrnocoObl  BhIpaXEHUs



KOHICHTpAalUHU paCTBOPOB: MaCCOBasa JOJA paCTBOPCHHOI'O BCIICCTBA, MOJIAPHAA U
b

MOJIANIbRAA KOHUEHMPAYUU. Tump pacmeopa u mumpoearnue.

Peakunu B pacTBOpax »3JeKTpoiuToOB. KauecTBeHHbIE peaklMM HA HMOHBI B
pactBope. KHCnoTHO-OCHOBHBIE B3aMMOJACHCTBHS B pacTBopax. AMGOTEpHOCTb.
Honnoe npouzsedenue 600vl. Booopoouviti nokazamenv (pH) pacmeopa.
['uaponu3 coiseld. 3HaueHUE THAPOIN3a B OMOJIOTMYECKUX OOMEHHBIX IMPOLECcCaXx.

HpI/IMCHeHI/Ie TnapoJi3a B IIPOMBIINIJIICHHOCTH.

OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC peakiuu B MIPUPOJIE,
MPOU3BOJCTBEHHBIX  Mpolleccax M KU3HENEATEILHOCTH  OPraHU3MOB.
OxucaumenbHO-80CCMAHOBUMENbHBIL  NOMeHyuan cpeovl. [Juazpavmma Ilyp6o.
[ToBeneHue BELIECTB B Cpellax ¢ pa3HbIM 3HaUeHUEM pH. MeToIbl 3IEeKTPOHHOTO U
91eKMpPOHHO-UOHHO20 ~ OanaHca. [ 'ampBaHUYECKH  dJEeMEHT. XUMHUYECKUE
UCTOYHUKH TOKa. Cmanoapmubsiii 8000p0oOHbIl  Inekmpod. Cmanoapmublil
NeKMPOOHBIL  NOMeHyuan cucmemvl. Ps0 cmanoapmuvix — 31eKmMpoOHbIX
nomenyuanos. Hanpaenenue  oKuciumenbHO-60CCMAHOBUMENbHBIX — PEaKYULL.
DJIEKTPOAM3 PacTBOPOB M paciuiaBoB coiiel. IIpakTuyeckoe nNpUMEHEHHE
NIEKTPOJN3a [JISl TIOJYYEHHs IIEJIOYHBIX, IETOYHO3EMENbHBIX METANIOB U
anmoMuHus. Koppo3usi MeTauioB: BUABI KOPPO3UH, CIIOCOOBI 3allIUThl METAIIJIOB OT

KOPPO3HH.

OCHOBBI HEOPraHNYECKOH XUMHUH

O6mas xapakrepuctuka 3yeMeHTOB IA—IlIlA-rpynn. Oxcuipl W TEPOKCHUIbBI
HaTpus U Kanus. PacriosHaBaHue KaTUOHOB HaTpus U Kayns. Conu HaTpusl, Kaus,
KaJIbLIUS U MarHus, UX 3Ha4Y€HUE B MIPUPOJIE U )KU3HU YelloBeKa. JKecmkocmb 600bl
u cnocobvr ee ycmpanenus. KomnnexcHvle — coeouneHusi  ANOMUHUAL.

Anromocunuxamet.

Metamiel IB-VIIB-rpynn (Mmenp, nuHkK, Xpom, Mapraser). OCOOEHHOCTH CTPOEHUS

atomoB. O0ume puznueckre 1 XuMuyeckue cBorctna. [logyuenre u npuMeHeHHeE.



Okcuapl U THUAPOKCHABI 3TUX METAIIOB, 3aBUCUMOCTbh UX CBOWCTB OT CTENEHU
OKHCIIeHUsI ieMeHTa. Baxkneitmue conu. OKUCIUTENbHBIE CBOMCTBA COJIEH XpoMa

M Mapratiia B BBICIIICH CTEIICHU OKUCICHUS. KomniekcHvie coeounHerus xpoma.

OOmast xapakrepuctuka 3iemMeHToB |VA-rpynnsl. CBoiicTBa, MOIy4YeHUE U
npumeHenue yria. CuHTe3-Ta3 Kak OCHOBAa COBPEMEHHOH MPOMBIIUICHHOCTH.
AKTUBUPOBaHHBIA yrosib Kak ancopOeHt. Hanocmpyxmypwi.  Mupossie
docmudiceHust 8 001acmu CO30aHUs HAHOMAmepuanos. INeKmpOHHOe CMpOeHUe
Monekyavl  yeapHoeo e2asa. llonyuenue u  npumenenue y2apHo20 — 2asd.
buonoruueckoe nelictBue yrapHoro rasza. KapOunbl Kanblius, aIIOMUHUS U
xene3a. KapOonatel u runpokapOoHaThl. Kpyeosopom yenepooa 6 wcueou u
Hedcusol npupode. KauecTBeHHasi peakiusi Ha KapOoHaT-woH. DU3MYECKHUE U
XUMHUYecKue cBoicTBa KpeMHusa. Cunanbl ¥ cuiuiuasl. Oxcua kpemuus (1V).
KpemHueBbie KUCIOTBI U UX coiu. CUIMKAaTHbIE MHUHEpalbl — OCHOBA 3€MHOMU

KOPBI.

OOmast xapaktepucTuka snemMeHToB VA-rpynmnbsl. Hutpunel. KauectBenHnas
peakuyss Ha MOH aMMOHHMs. A30THas KHUCJIOTa KaK OKUCIUTEeNb. HuTparsl, HX
¢uznyeckue M XUMHYECKHE CBOICTBa, mpuMmeHeHue. CBOICTBa, MOJyue€HUE U
npumeHenue ¢ocpopa. Dochun. dDochopusie u noanupochopHbIE KHUCIOTHI.

buonorudeckas poas dhocdatos.

OO6mast  xapakrtepuctuka 23yeMeHToB  VIA-rpynmel.  OcoOble  cBoiicTBa
KOHIIGHTPUPOBAHHONW CEpHOM KHUCIOThl. KauecTBeHHBIC peakiuu Ha Cyabhui-,

Cynb(DUT-, U Cynb(aT-uOHBI.

O6mast xapakrepucTtrka meMeHToB VIIA-rpynmel. OcobeHHocTH Xumun QTopa.
["a;moreHoBOIOPOIBI M KX TOJIyYeHHE. | alloreHOBOJOPOAHBIC KHCIIOTHI M UX COJIH.
KauecTBeHHbBIC peakiyy Ha TaIOTeHUA-UOHBI. Kucmopoacoaepkaimue coeuHeHns

xjopa. [IpuMeHeHne rajJloreHoB U UX BAXKHEUIINX COCTUHEHUN.

bnazopoonvie cazvl. [lpumenenue 61a20poonbix 2a308.



3aKOHOMepHOCTI/I B H3MCHCHHUHU CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOIHBLIX

COGI[HHGHHﬁ, BBICIINX OKCHUIO0B U TUAPOKCHUIOB.

N nenTudukarms HeOpraHUISCKUX BEIIECTB U HOHOB.
XHUMHUA U KU3Hb

Hayynbie wmeToabsl T1O3HaHUS B XUMHH. VICTOYHUKM XHMHYECKOU
unpopmarmu. Ilouck wuHpOpMammu 1O Ha3BaHUAM, HJECHTHU(PUKATOpPAM,
CTPYKTYpHBbIM (opmynamM. XHUMHYECKUW aHAIM3, CHHTE3, MOJEIUPOBAHUE
XAMUYECKUX TIPOLECCOB MW SBJIEHWM KAaK METOJbl HAYYHOTO ITO3HAHMS.
Mamemamuueckoe Mmoodenupoganue HNpOCMPAHCMBEHHO20 CMPOEHUS MOJIEK)
opeanuyeckux  gewjecms.  CospemeHHble  DUIUKO-XUMUYECKUE  MemOoobl
VCMAHOBIEHUSL COCMABA U CMPYKMYPbl BEULECMSE.

Xumust u 3a0poBbe. JlekapcTBa, (EpMEHTH, BUTAMUHBI, TOPMOHBI,
MUHEpaibHble BOABL. [IpoGiembl, CBA3aHHBIE C MPUMEHEHUEM JIEKApPCTBEHHBIX
npenapatoB. Bpeanbie TpUBbIYKY U (DAKTOPHI, pa3pylIalOIIUe 310POBbe (KypeHUeE,
yHoTpeOJIeHHe aJIKkoroJisi, HapkoMmaHwusi). ParnuonanbHOe mnuranue. lluiiesbie
n00aBku. OCHOBBI TUILIEBON XUMUH.

Xumus B MeauiuHe. PazpaboTtka sexkapcTB. XUMUYECKUE CEHCOPBI.

XuMHusl B TIOBCEIHEBHOM JKM3HHA. MOWOIIWE W YUCTAIIUE CPEICTBA.
Penennentsl, nHCekTULIMABL. CpeaCcTBAa JUYHOM TUTHEHBI U KOcMeTUKH. [IpaBuia
O0e3omacHO pabOThl C €IKUMH, TOPIOYUMHU W TOKCHYHBIMH BEIIECTBAMH,
CpeacTBaMu OBITOBON XHUMUMU.

XUMUS U CENBCKOE X03IUCTBO. MUHEpAIbHBIC U OpraHUYeCKue yJ100peHusI.
CpenctBa 3alUThl paCTEHUMN.

Xumusi B mpombliiieHHOCTH. OOIue MNpecTaBiIeHUsT O MPOMBIIUICHHBIX
crioco0ax MoJyuYeHUss XUMHYECKUX BEMIECTB (Ha MpUMeEpPe MPOU3BOICTBA aMMHAKA,
cepHoil  kucioThl). [IpombinuieHHas opranudeckass xumusi. Coipbe s
OpraHuYecKor MpoMbllIeHHOCTH. [IpobiieMa OTXO0B M MOOOYHBIX MPOMYKTOB.
HaunbGonee kpymHOTOHHAXHBIC TTPOU3BOJICTBA OPTaHUYECKUX COeMMHEeHnU. YepHas

M OBCTHAs MCTAJLITypPIHA. CTeKJIO ¥ CHIMKaTHas ITPOMBIIIIJICHHOCTD.



Xumus u dHepretuka. [ Ipupoaasie nCTOYHUKY yriaeBoaopoaos. [Ipuponssii
U TIOMYTHBIN He(TAHOM ra3pl, UX cCOCTaB M ucmoyib3oBaHue. CoctaB HEPTH U €€
nepepaborka. Hedrenponyktel. OxraHoBoe umcino  OensuHa. OxpaHna
OKpyXarmel  cpenpl npu  HedTenepepaboTKe W TPaHCIOPTUPOBKE
He(PTENPOAYKTOB. AJIbTEPHATUBHBIE HICTOYHUKH SHEPTUU.

Xumuss B crtpoutenbeTBe. llement. beron. Ilombop onTUMalibHBIX
CTPOUTENIBHBIX MATEPUAIIOB B PAKTUYECKOU IEATENBHOCTH YEJIOBEKA.

XUMHSL ¥ 9KOJOrusA. XUMHUYECKOE 3arps3HEHNE OKPYKAroLIEH Cpeabl U €ro
nociuencteus. Oxpana ruapocdepsl, MouBbl, arMochepbl, Giaopel U (ayHbl OT
XUMHAYECKOTO 3arps3HEHUS.

Tunbl pacyeTHbIX 321a4:

Haxoxnenue molnekynasipHOM (HOpMyJbI OPraHUYECKOro BEIIECTBAa IO €ro
IJIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOASIIUX B €ro COCTaB, WIH MO
MPOJYKTaM CrOpaHMUSL.

PacueTsl MaccoBo# 107U (MacChl) XUMHUYECKOTO COSTUHEHHUS B CMECH.

Pacuetsl macchl (00beMa, KOJTUYECTBA BEIECTBA) MPOYKTOB PEAKIIMU, €CITU
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

Pacdersl mMaccoBoil miam 0OBEMHOM JOJM BBIXOJA MPOJYKTa PEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

Pacuets! TemmoBoro 3¢ dexra peakiuu.

Pacuetbl 00bEMHBIX OTHOIIEHUH Ta30B MPU XUMHUECKUX PEAKIIUIX.

Pacuetsl macchl (0ObeMa, KOJIMUECTBa BEIIECTBA) MPOAYKTA PEAKIUU, €CIH OJHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OINPEACICHHON MAaccoBOil JoJien
PAaCTBOPEHHOT'O BEIIECTBA.

IIpuMepHbIe TEMBbI MPAKTHYECKHUX PadoT (Ha BHIOOP yuHnTeIsl):

KauecTBeHHOE ormpeaeneHue yriepoaa, BOAOpPOAa M XJOpa B OPraHUYECKUX
BEIIECTBAX.

KoHcTpyrpoBaHue 1mapocTepKHEBBIX MOJICIIEH MOJIEKYJI OPTaHUYECKHUX BEIIECTB.
Pacno3HaBaHue miacTMacc v BOJIOKOH.

HonyquHe HNCKYCCTBCHHOTI'O IICJIKA.



Pemenune sxcrniepuMeHTaNbHBIX 33/1a4 HAa MTOJYY€HUE OPraHUYECKUX BEIIECTB.

Pemenne skcrniepuMeHTaNBHBIX 33/1a4 Ha PACIIO3HABAHUE OPraHUYECKUX BEIIECTB.

Nnentudukaius HeOPraHMIECKUX COSTUHECHUM.

[Tomy4enue, coOupanue u pacrio3HaBaHUE ra30B.

Pemienue skcrepuMeHTaIbHBIX 33/1a4 10 TeMe «MeTauib».

Pemienure skcnepuMeHTalbHBIX 33/1a4 o TeMe «Hemeramby.

Pemienrne SKCIEpUMEHTAIBHBIX 3a7ady N0 TeMe «l'eHeThdecKkass CBSI3b MEXAY

KJIACCAMHM HEOPTaHUYECKUX COCTUHEHUI.

Pemienne SKCIEpUMEHTAIBHBIX 3a7ad MO TeMe «l'eHeTndeckass CBSI3b MEXKIY

KJIACCAMH OPTaHUYECKUX COCAUHECHUIN.

[TosyyeHue 3TUICHA U U3YYECHUE €TO CBOMCTB.

[lony4yeHne yKCyCHOM KHACIIOTBHI U N3yYEHHUE €€ CBOWCTB.

I'maponns )Kupos.

W3roroBiieHne MblJIa py4HOU PaOOTHI.

XUMHSI KOCMETUYECKUX CPEJICTB.

HccaenoBanue CBOMCTB OCJIKOB.

OCHOBBI IIMIIIEBON XUMHUH.

HccaenoBanue MUIIEBBIX T00aBOK.

CBolicTBa OJHOATOMHBIX U MHOI'OQTOMHBIX CITUPTOB.

XHUMHYECKHE CBOMCTBA aIbJICTUIOB.

CuHTE3 CIoXXHOTO0 ddupa.

['maponus yrineBoaos.

YcTpaHeHre BpeMEHHOM KECTKOCTH BO/IbI.

KauecTBeHHBIEC peaKIIuy Ha HEOPTraHUYECKHE BEIIECTBA U UOHBI.

HccnenoBanue BAUSHUS pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM peaKInu.
OnpeneneHrue KOHIGHTPAIMM PAcTBOpPA aCKOPOMHOBOM KHCIOTBI METOIO0M

THUTPOBAaHMUA.



1. TemaTu4eckoe NJIaHUPOBaHHUE.

TemaTnueckoe mianuposanue 10 kiaacc (0a3oBblii)

Ne Tema ypoka KoJu-Bo
ypoka 4acoB
Pasznea 1. Beenenue 3 yaca
1 [IpeaMeT opraHMYeCKON XUMUU 1
2 Teopus cTpoeHusa opraHndeckux coeauHenniit A.M.bytiepoBa 1
3 CrapToBasi KOHTpOJIbHas paboTa 1
Pa3nen 2.YriieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH 9 yac
4 [IpuponHble HCTOYHUKH YIIEBOHOPOXOB. lIpupomueii u 1
NOMYTHBINA HEQTAHOM Ta3bl
5 AJKaHBI 1
6 AnKaHbl 1
7 Pemenue 3amau Ha BBIBOJ (POPMYJIBI OPraHUYECKUX BEIIECTB 1
0 MPOAYKTAM CTOPAHHS ¥ MAaCCOBBIM JIOJISIM JIEMEHTOB
8 ATKEHBI 1
9 AJKaareHbl 1
10 AJIKUHBI 1
11 AJIKUHBI 1
12 HedTh u ee nepepaboTrka 1
Paznen 3. Kuciaopomo-u aszorcoaep:xamue opraHmuyeckme| 15 yac
coelMHEeHNsI U X MPUPOIHbIE HCTOYHUKHU
13 EQuHCTBO XMMUYECKOW OpraHu3aliy >KUBBIX OPraHU3MOB Ha 1
3emie. CnupThl
14 Apensl. berson 1
15 DeHon 1
16 Ankanuensl. KeToHbI 1
17 KapOGoHOBBIE€ KHCIIOTHI 1
18 Crnosxnblie a¢upsl. XKupsl. Mbuia 1
19 Yraesonopoasl. MoHoCaxapuibl 1
20 HNucaxapunsl. [Tomucaxapuasi 1
21 AMUHBI. AHUJIVH 1
22 AMUHOKHUCIIOTHL. benku 1
23 HyxkJienHOBBIE KUCIIOTHI 1
24 depMeHTHI 1
25 Butamunsl. 'opmonsl. JIekapcTBa 1
Pa3znen 4. UcKyccTBeHHBbIE U CHHTETHYECKHE MOJTUMEPbI 3




26 W ckyccTBEHHBIE TOJIMMEPHI 1
27 CUHTETHYECKNE OPTaHUYECKUE BEIIECTBA 1
28 KoHnTtponbHas pabota 1
Paspnen S. IIpakTtuyeckue padoTsl 2
29 Wnentuduxaiuss opraHn4ecKux CoeInHEHUN 1
30 Pacno3naBanue miacTMacc ¥ BOJIOKOH 1
Paznen 6. CTtpoenue BemecTsa 17
31 AToM — croxkHast yactuna. CocTOsTHUE 3JIEKTPOHOB B aTOME 1
32 Oco0OEHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YEK aTOMOB. 1
33 [leproauyeckuii 3aKOH U CTPOCHHUE aTOMa 1
34 [Tomoxenne  Bomopoxma B llepuommueckon — cucreme 1
JI.1.MenneneeBa
35 HonHas XuMudecKas CBS3b 1
36 KoBaneHTHass XUMUYECKast CBSI3b. 1
37 Merannnyeckass XUMUYECKas CBA3b 1
38 BojaopoaHast xumuueckas CBS3b 1
39 [TomuMepsl OpraHnyYecKrue 1 HEOPTaHUIECKHE 1
40 ["a3000pa3HbIc BEIIECTRA. 1
41 Kunkue BeliecTna. 1
42 TBep/ble BellecTBa 1
43 JlucriepcHbIE CUCTEMBI 1
44 Cocras BemectBa. CMecH. 1
45 Pemenne pacdeTHbIX 3a/1a4 ¢ UCIIOJIb30BAaHUEM TIOHSITHS JTOJIS. 1
46 OO6o0mieHne U cuctemaTusanus 3HaHu 1o TeMe «CTpoeHue 1
BEII[ECTBAY», MOJITOTOBKA K KOHTPOJBHOM paboTe
47 Kontponbshas pabora Ne 1 mo reme «CTpoeHue BeiecTBa 1
Paznen 7. XuMudeckue peakiuu 8
48 [ToHsATHE O XUMHYECKOM peaKIuu 1
49 Knaccudukarys XuMU4ecKux peaxiui 1
50 CKOpOCTh XUMHYECKOU PEAKITUH. 1
51 |O6GpaTUMOCTh XUMHUYECKON PEaKITUU. 1
52 PoJib BOJIBI B XUMHUYECKHUX PEAKIUSIX. 1
53 ['maposn3 B OpraHn4eCcKOr U HEOPTaHUYECKON XUMHUH. 1
54 OKHUCIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH. 1
95 DNeKTpoIu3. 1
Pa3znen 8. BemecTBa U MX CBOMCTBA 7




56 Mertanibl. DNEKTPOXUMUYECKHUH Psii HAMPSDKEHUS METAILIOB. 1

57 Hewmeramnbl 1 ux cBoiicTBa. biaaropogHsie rassi. 1

58 Kucnotsr. 1

57 OcHoBaHust 1

60 Conu. 1

61 ['eHeTrdeckas CBsI3b MEXIy KIacCaMd HEOPTaHMUYECKUX H 1
OpPTaHUYECKUX BEIIECCTB.

62 ['eHeTndeckass CBsI3b MEXIy KiIacCaMd HEOPTaHHMUYECKUX H 1
OpraHUYECKUX BEIIECTB.

63 KontponbHas pabora 1o Teme «XHUMHUYECKHE pEaKIIUH. 1
BemectBa u ux cBOCTBa»

64 AHanM3 KOHTPOJIBHOU paboTa 1
Paznen 9. Ilpakrudeckue padorsl 2

65 [TonyuyeHue ra3oB U U3yUYEHHE UX CBOMCTB. 1

66 Pemenne »SKCIepUMEHTANBHBIX 3a7ad4 Ha WACHTU(DUKAIHIO 1
OpPTaHUYECKUX M HEOPTAHUUECKUX COCTMHCHUM.

67-68 | Peseps 2
TemaTuueckoe miaanuposanue 10 kiaace (yriay0saeHHbII)
Ne Tema ypoka KosauuecTBo
ypoka 4acoB

Tema 1: TeopeTuyeckue 0CHOBBI OPraHMYECKOH XUMHH 12 4.

1 BBenenue: mnpeaMer opraHuueckoil Xumuu. OpraHuyecKue 1
BEIIECTBA.

2 OCHOBHBIC TIOJIO)KCHHS TEOPUM XHUMHUYECKOTO CTPOCHHS 1
oprannyeckux Bemects A.M. bytiepoa

3 Crpoenne atoma yriepoja. BaneHTHBIE COCTOSHUS aToMa 1
yriepoja

4 DNEeKTpOHHAsT MPUPOJA XUMUUYECKUX CBS3EH. 1

5 Knaccudukanus opraHnyeckux coeIMHEHUM 1

6 CraprtoBasi KOHTpOJIbHasI paboTa

7 OCHOBBI HOMEHKJIaTypbl OPraHUYECKUX COCTMHEHUN 1

8 N3omepust u ee BUIIBI 1

9 THUIbI XUMUYECKUX PEAKIIUN B OPTaHUYECKOU XUMHUH. 1

10 ['OMOMUTHYECKUH U TETEPOJUTHUYECKUN CIOCOOBI Ppa3phIBa 1

CBs3U




11 DNeKTpOHHBIE 3P HEKTHI 1
12 OCHOBHbBIE MEXAHU3MBI IPOTEKAHUS PEAKIIUI 1
Tema 2. YIJIEBOJOPOJbI 38 uac 74
Tema 2.1 [IpeneabHbIe YyIi1eBOAOPOAbI
13 Crpoenue ankanoB. Homenkinarypa. M3omepus 1
14 duznyeckre U XUMUYECKHUE CBOMCTBA aJIKaHOB 1
15 NHnuBuayanbHbIC CBOMCTBA METaHa. 1
16 JlabopaTtophas pabota Nel «M3roToBieHne MOJEIEH MOJIEKYIT 1
YTIEBOJIOPOAOBY»
17 [IpumeHeHue 1 MoyYeHne NPEAECIbHBIX YTIIEBOAOPOIOB. 1
18,19 Penrtenue 3amad mo reMe «AJIKaHBD.
Tema 2.2. HenpeaesbHbIe YIJI€BOI0OPOABI 15 u.
20 CtpoeHHE aTKEHOB 1
21,22 du3znvecKue U XUMHUUECKHUE CBOMCTBA psijia dTUJICHA. 2
23 [IpuMeHEeHUE U TTOTYYEHHUE STUIICHOBBIX. 1
24 Peuienue 3a1a4 1 ynpaxHEHUHN 10 TEME «AJIKEHbD» 1
25 | Pemienue 3aa4 1 ynpaKHEHUN 110 TEME « AJIKEHBI» 1
26 | Pemenwue 3aa4 v ynpaxHEHHH 10 TeMe «AJIKaHbI. AJIKSHBD). 1
27 | JlueHoBbI€ yriIeBOIOPOABI: CTPOCHHE U (hU3HUECKHUE CBOICTBA. 1
28 | XuMuueckue CBOWCTBA allKaIUCHOB. 1
29 | [IpuMeHeHue U MOTyYeHUE alKaIueHOB 1
30 | Ctpoenue u pU3HMYECKUE CBOMCTBA ATKUHOB. 1
31 | XuMuyeckne CBOWCTBA aJIKMHOB. 1
32 | [IpuMeHeHue 1 TOJTyYeHHE aJIKMHOB. 1
33 | Pemenue 3a1a4 o TeMe «YTIIE€BOIOPOIBI 1
34 | KontponbHass pabora Nel 1o TemMe «AUMKIHYECKHUE 1
YTIEBOAOPOIBD)
Tema 2.3. Iukiaudeckue yriaesogopoabl. Ilpupoanbie 16 4
HCTOYHHMKHM YIJI€BOIOPOIOB U UX NMepepadoTka
35 CrtpoeHure HUKIOAKAHOB. 1
36 Pu3nYeCKre U XUMUYECKHE CBOMCTBA IUKIOATKAHOB. 1
37 [Tonyuenue u MEUKO-OMOJIOTUYECKOe 3HAYCHUE 1
IIUKJIOATKAHOB.
38 CtpoeHnue OeH30J1a U €r0 TOMOJIOTOB. 1
39 duznyeckre U XuMUYecKrue CBOMCTBA OeH3oma. 1
40 duznyeckre U XUMUIECKHUE CBOMCTBA TOMOJIOTOB OEH301a. 1
41 Jpyrue apoMaTu4ecKue COeAMHEHUS 1
42 [TonyueHue u MpUMEHEHHUE apEHOB. 1




43 ['eHeTHyecKas CBSI3b MEX/1Y YIJIEBOIOPOIaAMH. 1
44 [IpupoaHbIii ra3 U Ipyrue roproyure raspl. 1
45 [TepepaboTka HedTH 1
46 TBepaoe TOTIHBO 1
47,48 | I'amoreH3aMeIeHHBIC YTIEBOAOPOIbI: CTPOCHUE, (PU3UIECKUE U 2
XUMHUYECKUE CBOICTBRA.
49 O060061eHe 0 TeMe «YTIIEBOIOPOIbI» 1
50 KonTtponbsHas padota Ne2 1o teme «YTieBoOA0POAbD)
Tema 3: Kucaopoacoaep:xammue coenunenns (19 yacon)
3.1 Cnuprsl ¥ eHoIbI 7 4.
51,52 | [IpenenbHple OMHOATOMHBIC CITUPTHI. 2
dusnueckre U XMMUYECKHUE CBOMCTBA CIIUPTOB.
53 [Tomyuenue u mpuMeHEHNE CIIUPTOB. 1
54 MHoroaroMHsle ~ COUPTHL.  ODTWICHIJIMKOJNb,  TJIMLEPHUH. 1
CBoiiCcTBa, MPUMEHEHUE.
55,56 | ®enomnbl. Ctpoenue. duznyeckrue U XUMUYECKHUE CBONCTBA. 2
[TosryueHnue u npuMeHEHHeE.
57 ['enetnueckas CBsA3b CHUPTOB, (DEHOJIOB C YTIEBOAOPOIAMHU 1
3.2 Anbaerubl 1 KapOOHOBBIE KHCJIOTHI 12 u.
58,59 | KapOoHunpHBIE COCAMHEHUS — alBACTUALI W KETOHBI. 1
CtpoeHue, HOMEHKJIATypa, U30MEepHsl.
CBoiicTBa U MMPUMEHEHUE.
60 OO01mast xapakTepucTHKa KapOOHOBBIX KUCIOT. OJTHOOCHOBHBIE 1
npeqenbHble KapOOHOBBIE KHUCIOTH, Dusnueckue W
XMMHUYECKUE CBOMCTRA.
61 OcobOenHoctu XUMUYECKUX CBOICTB MpeaesIbHbIX 1
JIBYXOCHOBHBIX KapOOHOBBIX KHUCIIOT.
62 OcobGennoctu XUMUYECKUX CBOMCTB HEIpeIeIbHbBIX 1
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
63 Oco0EHHOCTM ~ XMMHMYECKMX  CBOMCTB  apOMAaTHYECKHX 1
KapOOHOBBIX KUCJOT.
64 [Tony4yenue u npuMeHeHne KapOOHOBBIX KUCIOT. Meauko- 1
OMOJIOrMuecKoe 3HaueHnEe KapOOHOBBIX KUCIIOT.
65 OyHKITMOHAIbHBIE TTPOU3BOIHBIE KAPOOHOBBIX KUCIIOT 1
66 [Ip.p.Ne2 «ITomyueHnue u cBoicTBa KAPOOHOBBIX KUCIIOT 1
67 CtpoeHue CI0XHBIX 3PUPOB U XUMUYECKHE CBOMCTBA
68 ['enetnyeckas CBS3b KHCIOPOACOACPKAIIUX COSTUHEHUH C 1

yTIIEBOAOPOAAMHU




69 Kontponsnas padota Ne 3 o Teme «Kuciopojacoaepxariue 1
COEJIMHEHUSD
Tema 4: A3oTcoaep:kaiye OpraHm4ecKue coeuHeHusl. 13 4.
IeTepoyHKIMOHAJBHBIE COETUHEHU.

70 Amusbl. CTpoeHHE aMHUHOB NPEAEIBHOTO psAla. AHUIMH Kak 1
MIPEICTaBUTENIh APOMATHICCKUX AMHHOB.

71 duznyeckre U XuMudeckrue cBoricTea aMuHOB. [lonyyenue, 1
MPUMEHEHUE U MEIUKO-OUOIOrHYeCKOe 3HAaUCHHE.

72 AMMWHOKHCIIOTHI, KX CTPOEHUE, U30MEPHS U CBOMCTBA. 1

73 ['eTeporuKInYecKrue COCTMHECHHS. 1

74 ['eTepolMKIMYECKHE COCIMHEHUST C JByMsS U Oojee 1
reTepoaToMamH.

75 AMMWHOCIIAPTHI . 1

76 ['uapOKCUKETOHBI U THAPOKCHUAIIBACTUIBI 1

77 Mennko-01oJIOTHUECKOE 3HAUCHUE AaMHUHOKHCIIOT. 1

78 DEeHONOKUCTOTBI 1

79 ['uApOKCUKUCIOTHI U OKCUKUCIIOTHI 1

80 Onrtu4eckue u30Mephl. 1

81 [IpumeHenue rerepopyHKINOHATBHBIX COETMHEHUN. 1

82 O06o6meHue, pemeHue 3a1ad mo teme Ned, 1
Tema: 5. Xumus npupoanbix coequHeHuii Ooo0menne. 17 u.

83 OOmast xapakTepucThkKa >XUpPoB. DU3NMUECKHUE U XUMHUYECKUE 1
CBOMCTBA.

84 [Toy4yeHne 1 MpUMEHEHHE KUPOB. 1

85 docoaunuapl KICTOYHBIX MEMOpaH. 1

86 OO6miast ~ xapakTtepucTuka  yriaeBogoB.  CrepuonzomMmepus 1
MoHocaxapua0B.0O0pa3oBaHue TUKINYECKUX (HOPM.

87 XUMHUUYECKHE CBOMCTBA MOHOCAXapHUI0B. 1

88 [IpeBpaiiieHne ritoKo3bl B Opranusme. [[pumMeHneHue ritoko3sl. 1

89 OO6m1as xapakTepUCTUKA JUCAXaAPHUIOB. 1

90,91 | OOmas xapakTEepPUCTUKA TTOJIMCAXAPHIOB. 2

Kpaxwman. Hemmnrono3sa.

92 [Tpaktuueckast pabora Ne3 «YrieBoab» 1

93 Crpykrypa OenkoB. DuU3MUECKHE M XUMHUYECKHE CBOWMCTBA 1
OEJIKOB.

94 OO1ast XxapakTepuCcTUKa U IPUMEHEHHE OETKOB. 1

95 Hyxneunossie kucnotel. Ctpoenue. [Ipumenenue. 1

96 Opranudeckast Xumusi 1 GU3NOIOTHS 1




97 Opranudeckas Xumus U papmMakoaorus 1
98 Opranuueckast XuMust 1 OMOXUMHSI 1
99 O606mmenue mo Teme No5 1
100 | [ToBTOpeHue u 0600IIeHNE IO KYPCY 1
101 | UToroBas KOHTpOJIbHAS paboTa 1
102 | UToroBelii ypok 1
TemaTnueckoe mianuposanue 11 kinacce (yriydaeHHbIH)
Ne Tema ypoka Koa-Bo
ypoka 4acoB
Pazngen 1. Ctpoenune aTtoma 16 u.
1 [ToBTOpEHNE OPTAHNYECKON XUMUHU 1
2 [ToBTOpEHNE OPTAHNYECKON XUMUU 1
3 Bxopsmrast KoHTpoIbHAS paboTa 1
4 Crtpoenue aroma. OO11M€e NpeICTaBICHUS 1
5 CocTtosiHME 2JIEKTPOHA B aTOME 1
6 DneKTpoHHBIE KOHPUTYpAIIMH aTOMOB 1
7 W3meHeHust aTOMHOTO pajuyca u 00pa3oBaHHe HOHOB 1
8 Pemenue 3ana4 o reme "Ctpoenue aroma” 1
9 Xumuyeckas CBsI3b 1
10 DIEeKTPOOTPULATETBHOCTD 1
11 HNoHHas cBs3b 1
12 KoBaneHTHas cBs3b 1
13 HeBaneHTHBIE B3aUMOIECTBUS 1
14 Kpucrammnueckue pemeTku 1
15 Peuienne 3amau no teme "XuMnuueckas CBs3b" 1
16 Kontponbnas paborta o teme "Ctpoenue Beriectra" 1
Pa3znes 2. OCHOBHBbIEC 3aKOHOMEPHOCTH NMPOTEKAHUS PeaKIui 22
17 JIEMEHTBI XUMHUYECKOU TEPMOJIUHAMUKH. Peakmun 1
CaMOTIPOU3BOJILHBIC M HECAMOIIPON3BOJILHBIC
18 TepMoIMHAMUYECKUE CUCTEMBI U TTPOLIECCHI 1
19 OHTAIBOUS U SHTPOMHUS 1
20 Oueprus ['n66ca. DHTANBNUINHBINA U YHTPOMUNUHBIN (HaKTOPHI 1
21 [IprHIMIIBI SHEPTETUYECKOTO CONPSIKEHUS 1
22 Xumuueckoe paBHoBecre. KoHCTaHTa XMMHYECKOTO PaBHOBECHSI 1
23 CMmenieHre XMMHYECKOrO PaBHOBECHS 1
24 Peuienue 3a1au no teme 1




25 DJIEeMEHThl XUMHUYECKOW KUHETUKHU 1
26 OO6mue mpeACTaBIeHUS O MEXaHU3Max PeaKIuit 1
27 CKOpOCTh peaKIuu 1
28 Kunernueckue ypaBHeHus. KoHcTaHTa CKOPOCTH peakLMu 1
29 3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON peaKIMy OT TeMIIEPaTyphl 1
30 Karamus 1
31 Pacuer xoimnuecTtBa BelecTBa 1
32 CoOTHOIIIEHUSI MEXIy KOJIMYECTBAMHU BEIIECTBA B XUMHUYECKHUX| 1
YpaBHEHUSIX
33 ['OMOreHHbIE U TETEPOTreHHbIE CUCTEMBI 1
34 JlucriepcHbIE CUCTEMBI 1
35 PactBopbI 1
36 [Ipomecc pacTBOpeHHSI 1
37  |06o00meHne o TeMe 1
38  [KontpoinbHas paborta 1
Paszneu 3. BemmecrBa M OCHOBHBIE THIILI UX B3aumoaeiicrsusa | 41
39 Knaccudukarys HeopraHn4eCcKuX BEIIECTB 1
40 Knaccudukarus peaknuii 1
41 1
42 DNEKTPOIUTHI U HEAIEKTPOJIUTHI 1
43 Teopus ANEKTPOIUTHIECKON AUCCOLUALINU 1
44 Jncconuanms KUCI0T, OCHOBAHUM U CoJei 1
45 Jlucconmanms KUCIIOT, OCHOBAaHHUM U COJICH 1
46 KouTtponbHas pabota 1
46 Peakius HelTpanu3anuu 1
47 B3auMoaencTBUs CpeagHUX COJIEN ¢ KUCITIOTaMHU 1
48 B3auMmopericTBre CpeTHUX COJIEN C OCHOBAaHUSAMU 1
49 B3aumopeiicTBue cpeTHUX coJielt Mex Ty coOoi 1
50 Peakuuu ¢ yyacTueM KUCIbIX CONen 1
51  [[maponus coseit 1
52 Pemienue 3anau o teme «I'uaposins coneii» 1
53 [IpakTuueckas padota «I'uaponus cosein» 1
54 AmdoTepHbIe OKCUIBI U TUIpoKcu 1. OO1Ire npeacTaBICHUs 1
55 Peakuun ampoTepHBIX OKCHIOB B pacIjiaBe 1
56 Peakunu aMm(poTepHBIX OKCUIOB U TUAPOKCUIOB B paCTBOpE 1
o7 Peakumu  comeét  MmetamioB, oOpasyronux — amGoTepHBIC 1




COCOHUHCHUA

58 [ToBTOpeHrne u 0000IICHHE 10 TeMe «XHMHUYEecKas peakKiiusl. 1
Teopus 37AEKTPOTUTUYECKON TUCCOLUALTAMY

59 KonTtponbHas pabora 10 TemMe «XUMHYECKas PEaKIHsl. 1
Teopus 3AEKTPOTUTHICCKON TUCCOITAAITAIY

60 Bonoponnsiii nokazarens pH 1

61 Bydepnbie cucteMsl 1

62 3nauenus pH 6uonoruueckux cpen 1

63 Bydepnbie cucteMbl opranuzma 1

64 B3aumocBsi3s OypepHbIX CUCTEM OpraHu3Ma YeJIOBeKa 1

65 Hapyiienne KucaioTHO-OCHOBHOTO COCTOSIHUSI OpTraHU3Ma 1

66 Pemenue 3ama4 mo Teme «BoaoOpoIHBII TTOKa3aTEIIh 1

67 Crenenp okxucienus. Haubonee BakHbIE OKHCIUTETH U 1
BOCCTaHOBUTEIH

68 Knaccudukarys OKuCIuTeTbHO-BOCCTAHOBUTEIBHBIX PEAKITUN 1

69 CymMapHbiii  KOdDPUITMEHT TMepe]] OKUCIUTEIEM C Yy4ETOM 1
coyieoOpazoBaHus

70 BnusiHne cpenpl pactBopa Ha MPOTEKAHWE OKHUCIUTEIBHO- 1
BOCCTAaHOBUTEIBHBIX PEAKITUN

71 OKUCINTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIMH C YYACTUEM IBYX 1
BOCCTAHOBUTEJIEH WIIH JIByX OKUCIIUTENIEH

72 Pemenune 3amad mo teme «OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC 1
peaKIum»

73 DIeKTpOTH3 1

74 Peuienune 3a1au o teme « JIEKTPOIU3» 1

75 CrpoeHre KOMIUIEKCHBIX COEIUHEHUM 1

76 Pemrenne 3amaud mo reme «KoMIUIEKCHBIE COETUHEHU 1

77 [Ipaktrueckas pabora «I HIAPOKCOKOMIUIEKCHI METAIIIIOB) 1

78 IToBropenne u o006o00menue mo Teme «OCHOBHBIC THIIBI 1
B3aUMOJICHCTBUS BELIECTBY

79 KoutponeHas  pabota no Teme «OCHOBHbIE  THUIIBI 1
B3aUMOJIEUCTBHS BEILIECTBY
Pa3nen 4.Xumus 3J1eMEeHTOB 23

80 buorennsie smemenThl. Krnaccudukamus snaementoB. OOrmias 1

XapaKTCPHUCTHUKA S-3JICMCHTOB




81

OO61ast xapakTepucTika p v d -3JIeMEeHTOB

82 Bonopoa: xapakTepucThka OdJ€MEHTa M MPOCTBIX BELIECTB.
Kucnopon: xapakTepucTuka 3J1eMEHTa U IPOCTHIX BEIIECTB.

83 Bona u nepokcun Bonopoaa. [lpaktuueckas padota 3 «Bomgopo.
Kucnopom»

84 ["ayiorensl: o0mIas XapaKTEPUCTHUKA SJIEMEHTOB U (PU3MYECKUX
CBOMCTB MpPOCTHIX BEHIECTB. XHUMHUYECKHE CBONCTBA MPOCTHIX|
BEIECTB-TAJIOI€HOB. ['a10reHoOBO1I0PO/IbI

85 Kucnopoaconepxkamme coeIWHEHUS TaloreHoB. [IpakTudeckas
pabota «CBolicTBa rajoreHua-uoHoB. CBOMCTBA Hoaa»

86 Cepa: xapaKTepUCTHKa DJJIEMEHTa ¥ IIPOCTOTO BEICCTRA.
CepoBonopos u cynb(uabt

87 CoenvHEeHMsT cepbl CO CTEMEHBbIO OKucieHus +4 wu +6.
Kucnopoaconepxamme COEIUHEHUST CEPhl CO  CTENEHbIO
okuciacHus +4 u +6

88 Azor u ¢dochop: oOmas XapaKTepuCTHKA DIEMECHTOB.
XUMHYECKHE U (PU3NYECKHE CBOMCTBA a30Ta

89 Oxcubl a30Ta. A30oTHas kuciaota. Coiau a30THOM KUCIIOTHI

90 docdop: cTpoeHHEe U CBOMCTBA MPOCTHIX BemecTB. CoeqnHeHMs
docdopa

91 [Ipaktuueckas padorta «Ilomyuenue a3ora u ammuaka. CBOICTBa
coeHeHus a3oTa u ¢pochopar

92 VYraepol U KpeMHHIl: XapakTepucTUKa 3jieMeHTOB. CTpoeHue u
CBOMCTBAa TMPOCTHIX BEIHIECTB, OOPA30BAaHHBIX YIJIEPOJIOM UX|
COCIMHEHHUSI

93 KonTponbhas pabota 7 mo teme «OnemeHTsl VA- 1 VIA-Tpymm»

94 Metamnbl 1A- u [IA-rpynn: o0mast xapakTepUCTHKa 3JIEMEHTOB
MPOCTHIX BemiecTB. CBOMCTBA COCAMHEHMI

95 AJTFOMUHHUI: XapaKTEPUCTUKA 3JIEMEHTAa U IIPOCTOrO BEIIECTBA.
CoenuHeHus: amtOMUHUS

96 00630p xumuu d-31eMEHTOB. XpOM: XapaKTEPUCTHKA IJIEMEHTa U
npocroro BemiectBa. CoenuHeHust xpoma. OKHUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIC CBOMCTBA XpOMa

97 Coenunenusi Mapranma. OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
cBoiictBa mapranma. IIpaktuyeckas pabora 11 «Ilomyuenue u
CBOMCTBA COCAUHEHUN MAapraHIIa

98 Kenezo: xapakTepucTHKa 3JIEMEHTa M IPOCTOrO BEIECTBA.

Coenunenust xenesza. llpaktuueckas pabora «llonyueHue u




CBOMCTBa COeIMHEHUH Kele3a

99 Menp: xapakTepucThKa »dJIEMEHTa U TPOCTOTO BEIIECTBA.
Cepebpo: xapakTepHuCTHKa 3JIEMEHTa, MPOCTOr0 BEIIeCTBa WU
coequHeHnit. «CBoicTBa Meu U cepedpa 1 UX COSTMHEHMIDY

100 | [Imuk: xXapakTepucTUKa DOJIEMEHTa, NPOCTOTO BEIIECTBA U
COETMHEHUN

101 | KontposbHas paborta 9 o teme «Metamisl b-rpynm»

102 | UToroBas KoHTpoOJIbHAs paboTa
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