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MosicHuTenbHas 3anucka.

Pabouas nporpamma no anekTnBHomy kypcy «M3bpaHHble Bonpockl xumuny, anda 10-11 knaccos
paspaboTaHa Ha ocHoBe TpeboBaHnn GIrOC COO. Obuiee KONNYECTBO YacoB, OTBOAMMbIX 3a 2
roga Ha peanusauuio gaHHon nporpammbl - 136: 68 yacos B 10-m knacce n 68 yacos B 11-M knacce
(2 yaca B Hepgento.).

Pabo4asi nporpamma Bkntovaet 3 pasgena:

1) nnaHnpyemble pe3ynbTaTbl OCBOEHUA npegmMeTa SKOHOMUKU (J'II/I\-IHOCTHbIe, mMeTanpeameTHble U
I'Ipe,El,MeTHbIe) C pasgeneHuem no rogam npeaMeTHbIX pe3ynbTaToB,

2) cogepaHue npeameTa 3KOHOMUKM C pa3faeneHneM no rogam;

3) TeMaTun4eckoe ninaHnposaHme C ykadaHmnem Konn4ectsa 4acoB, OTBOANMbIX Ha OCBOEHUe Kaxkaomn
TeMbl C pa3gerieHmem no rogam.

I'InaHMpyeMble pe3ynbTaTbl OCBO€HUA INIEKTUBHOIO Kypca

TDGGOBaHMﬂ K pe3ylibTataM OCBOEHUA KypCa XMMUn onpenendrTca KnoyYesbiMM 3agav4amum O6IJJ,€FO
06pasoBaHv|;|, oTpaxawwmnmn nHamsmayarnbHble, 06LLI,eCTBeHHbIe N rocynapCrtBeHHbIe I'IOTpe6HOCTVI,
M BKIKOYaloT JIMYHOCTHbIE, MeTanpeaMeTHbIe U NpeaMETHbIE pe3yrnbTaTbl OCBOEHNA NpeaMeTa.

I'InaHMpyeMble JINYHOCTHbIE pe3ylnbTaTbl:

JInyHoCTHBIE pe3ynbTaTthl B cthepe OTHOLWEHMN oby4yalomxcs K cebe, K CBOeMy 300pPOBbIO, K
no3HaHuto cebs:

opueHTauunsa o6yqarou.|,v|xc;| Ha OOCTUXeHne NMYHOro c4acTb4d, peann3aunio NoO3NTUBHbIX
XN3HEHHbIX NepcnekTne, NUHULUMATUBHOCTb, KpeaTUBHOCTb, TOTOBHOCTb U CnoCcoBbHOCTb K
JINYHOCTHOMY CaMoornpeneneHuto, CNoCoBHOCTb CTaBUTL LIENU U CTPOUTb XXM3HEHHbIE MNJ1aHbl;

FOTOBHOCTb M CMOCOOHOCTbL 0becneyunTb cebe n cBonM BGNN3KMM AOCTOMHYIO XN3Hb B NpoLiecce
CaMOCTOATESIbHON, TBOPYECKON N OTBETCTBEHHOW AEATENBHOCTY;

FOTOBHOCTb M CMOCOOHOCTb 00YYatoLLMXCH K OTCTaMBaHMIO NIMYHOrO JOCTOUHCTBA, COOCTBEHHOIO
MHEHMS1, TOTOBHOCTb 1 CMOCOOHOCTL BblpabaTbiBaTb COGCTBEHHYHO NO3MLMIO MO OTHOLLEHMHIO K
06LWEeCTBEHHO-NONMUTUYECKUM COObITUSIM MPOLUINOro U HACTOSLLIEr0 HA OCHOBE OCO3HAHUS U
OCMbICITEHNS UICTOPUN, OYXOBHbIX LLEHHOCTEN U AOCTUKEHNIN HALLEN CTpaHbl;

FOTOBHOCTb M CMNOCOOHOCTL 0BYYaoLWMNXCA K CamMopasBUTUIO U CAMOBOCMMTAHUIO B COOTBETCTBUN C
o6Lwe4enoBe4YecknMm LLEHHOCTAMM 1 naeanamm rpaxxgaHckoro obliectea, NoTpedHOCTb B
bU3NYECKOM CaMOCOBEPLLEHCTBOBAHMUM, 3aHATUAX CMOPTUBHO-0300POBUTENBHON AEATENbHOCTbIO;

NPUHATUE U peannsaums LEHHOCTEN 340pOoBOro 1 6esonacHoro obpasa xusHu, bepexHoe,
OTBETCTBEHHOE U KOMMNETEHTHOE OTHOLLEHME K COBCTBEHHOMY PU3NYECKOMY U NMCUXONOrM4YecKkoMy
3[0POBLHO;

HEMPUATUE BPEAHbIX NPUBLIYEK: KypeHUsi, ynoTpebneHus ankorons, HapKoTHKOB.

JInyHoCTHbIE pe3ynbTaTthl B cthepe oTHOWEHUN oby4arowmxcs kK Poccum kak kK PoguHe
(OTeuecTBY):

poccunckast MOEHTUYHOCTb, CNOCOBHOCTL K OCO3HAHMIO POCCUMIACKON MOAEHTUYHOCTU B
NONMKYNbTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTU K MCTOPUKO-KYNbTYPHOWM OOLLHOCTU POCCUIACKOTO
Hapoda u cyabbe Poccum, naTpuoTam, rOTOBHOCTb K CnyeHnto OTevecTBy, ero 3allnTe;

yBaXKeHMe K CBOEMY HapoAay, YyBCTBO OTBETCTBEHHOCTU nepen PogmHon, ropaocTi 3a CBOW Kpaw,
cBoto PoavHy, npoLunoe n HacToswee MHOroHauMoHanbHoro Hapoga Poccuu, yBaxeHue K
rocyaapcTBeHHbIM cumBonam (rep6, dnar, rmmH);

dopmMmnpoBaHMe yBaXkeHUs1 K pPYCCKOMY s13bIKY Kak rocyaapCTBEHHOMY s13blky Poccuiickon
depepaunn, ABAAIOLWEMYCH OCHOBOWN POCCUNCKON MOEHTUYHOCTU U rMaBHbIM (hakTopoM
HaLMOHaNbHOro camoonpeneneHuns;



BOCMUTAHME YBAXEHUSA K KyNbType, si3blkam, Tpaguumsim n obbl4asim HapodoB, NPOXMBAOLLNX B
Poccuinckon ®epepauun.

INnyHocTHBIE pe3ynbTaThl B chepe OTHOLEHMI 0byUyaloLWmUXCs K 3aKOHY, rocyaapcTBY M K
rpaxxaaHcKomy obLiecTBy:

rpaxaaHCTBEHHOCTb, rpaXgaHckad no3nuna aktTMBHONO M OTBETCTBEHHOr O YrieHa pOCCI/IIZCKOFO
obLecTBa, OCO3HaIOLLErO CBOU KOHCTUTYUMOHHbIE MNMpaBa n 06s3aHHOCTH, yBaXKaroLlero 3akoH 1
npaBonopAnoK, OCO3HaHHO NpMHMMatrowero TpaguumMoHHbIE HalOHarbHblE U obuevenoBeyeckme
rymaHucTnyeckne n gemMokpatnyeckne LeHHOCTH, rotoBoro K y4acTtuio B 0OLLECTBEHHOW KN3HW;

NMpu3HaHWe He OTYYKOAEeMOCTN OCHOBHbLIX NpaB 1 cBoOOA YenoBeka, KOTopble NpuHaanexat
KaXkgoMy OT pPOXXAEHMSI, TOTOBHOCTb K OCYLLLECTBMNEHNIO COBCTBEHHbIX NpaB 1 cBobon 6e3
HapyLUleHns npae 1 cBobo ApYrvX Nuu, rOTOBHOCTb OTCTaMBaTb COGCTBEHHLIE NpaBa 1 cBOOOAbI
YyernoBeka U rpaxxgaHuHa cornacHo obLenpuaHaHHbIM NPUHLUMNaM U HOpMam MeXayHapOL4HOro
npaea u B cootTBeTcTBMU ¢ KoHCTUTYUMen Poccuiickon ®enepaumm, npaBoBast U nonMtuyeckas
rPamMoOTHOCTb;

MWPOBO33PEHNE, COOTBETCTBYIOLLLEE COBPEMEHHOMY YPOBHIO Pa3BUTKS HAYKWN U OBLLLECTBEHHOM
MPaKTUKX, OCHOBAHHOE Ha Aunarnore KynbTyp, a Takke pasnuyHbix opM O6LLECTBEHHOIO CO3HaHWS,
OCO3HaHWe CBOEro MecTa B MOSMKYNbTYPHOM MUPE;

MHTEPpUopmsauunad LleHHOCTEMN OeMoKpaTnum n couunarnbHomn connaapHOCTU, rTOTOBHOCTb K
OO0roBoOpHOMY perynmnposaHuio OTHOLLEHWI B rpynne mnm couunarnbHomn opraHn3auunu;

FOTOBHOCTb OGYYatoLLMXCS K KOHCTPYKTUBHOMY Y4aCTUIO B MPUHATUN PELLEHWIA, 3aTparMBaroLmnx nx
npaBa 1 UHTEPEChI, B TOM YKCe B pa3nnyHbix hopmax obLLEeCTBEHHON caMoopraHm3aunm,
camoyrpaBrieHusi, 06LLEeCTBEHHO 3HAaYMMOW AeSTENBHOCTH;

NPUBEPXKEHHOCTb UOEAM MHTEPHAaUMOHann3mMa, apyx0bl, paBeHCTBa, B3aMMOMNOMOLLM HAapOA0B;
BOCMMTaHNE yBaXXUTENbHOrO OTHOLLEHUS K HALMOHaNbHOMY AOCTOMHCTBY NOAEN, X YyBCTBaM,
PENUIMO3HbIM YOEXOEHUSM;

FOTOBHOCTb O0Yy4atoLMXCs MPOTMBOCTOSATb MOEONOrMIN SKCTPpEeMmU3mMa, HaumoHanmama, kceHodobuu;
KOPPYNUMK; AUCKPUMMHALMW MO coLMarnbHbIM, PEMUIMO3HBIM, PAaCcoBbIM, HaLMOHanbHbIM NpU3HaKkam
N APYrMM HeraTMBHbIM COLMAnbHbIM SBIEHUSIM.

JInyHOCTHLIEe pe3ynbTaTbl B chepe OTHOLWEHUN 06Y4aloOLWMXCA C OKPYXKaKOWMUMU NIOAbMU:

HpPaBCTBEHHOE CO3HaHWe 1 NOBEAEHME HA OCHOBE YCBOEHUS 0OLLEYENTOBEYECKNX LIEHHOCTEN,
TONEePaHTHOro CO3HaHWA 1 NOBEeAEHUS B NMOMMUKYNbTYPHOM MUPE, TOTOBHOCTM U CMOCOGHOCTU BECTU
Avarnor ¢ ApyrmMu niogbMu1, 4OCTUraTb B HEM B3aMOMOHMMaHMWS, HAXoAWUTb obLwme Lenv u
COTpyaHMYaTb AN UX AOCTUKEHUS;

MPUHSTAE F'YMaHUCTUYECKMX LIEHHOCTEN, OCO3HAHHOE, YBaXUTENbHOE 1 oBpoXenaTenbHoe
OTHOLLEHME K APYrOMY YErOBEKY, Er0 MHEHWIO, MUPOBO33PEHNIO;

CMOCOGHOCTb K COMEPEXMBAHNIO 1 POPMUPOBAHNE MO3UTUBHOTO OTHOLLEHMS! K NI0AAM, B TOM Yucre
K iLaM ¢ orpaHMYeHHbIMM BO3MOXHOCTSIMU 340POBbS U MHBanuaam; 6epexxHoe, OTBETCTBEHHOE U
KOMMNETEHTHOE OTHOLLEHME K hU3NYECKOMY U NMCUXOSIOrMYECKOMY 340POBbLI0 APYrUX MoAen, yMeHne
OKasblBaTb MepPBY MOMOLLb;

¢hopMUpoBaHMe BbipaXXeHHON B MOBEAEHUM HPABCTBEHHOM MO3MLMK, B TOM YKCe CNOCOBHOCTY K
co3HaTeNnbHOMY Bblbopy 406pa, HPaBCTBEHHOMO CO3HAHUS U NMOBEAEHMS HA OCHOBE YCBOEHUS
o6LLeYenoBeYEeCKMX LIEHHOCTEN M HPABCTBEHHBIX YYBCTB (YECTW, 4oNTra, CpaBeaniMBoCcTH,
MWUIOCEPANS U ApYKentobus);

pasBUTME KOMMETEHLMI COTPYOHMYECTBA CO CBEPCTHMKAMK, AeTbMU MNaALIEro BO3pacTa,
B3pOCnbiMM B 06pa3oBaTenibHOM, 06LLECTBEHHO NONe3HoN, y4ebHO-NccneaoBaTenbCKon, NPOEKTHOM
N Opyrux BUaax OesTenbHOCTU.

JInyHoCTHBbIE pe3ynbTaThl B chepe OTHOLEHUA 0BYyUalOWMXCA K OKpYXKaloLueMy MUPY, XKUBOW
npupoae, XyAoXeCTBeHHOW KynbType:

MUPOBO33peEHNE, COOTBETCTBYHOLLEEe COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKN, 3HAYUMOCTU HAYKN,
FOTOBHOCTb K Hay4YHO-TEXHNYECKOMY TBOpPYECTBY, BllafjeHhe D,OCTOBepHOVI VIH(*)OpMaLI,I/IeIZ o



nepenoBbIX AOCTMKEHWUSIX U OTKPLITUSIX MUPOBOWN Y OTEYECTBEHHOWN HaykW, 3aMHTEPEeCOBaHHOCTL B
Hay4HbIX 3HaHUSIX 06 yCTponCTBE MMpa U OOLLECTBa;

FOTOBHOCTb U CNOCOBHOCTL K 06pa3oBaHuio, B TOM Yncne camoobpa3oBaHUio, Ha NPOTSKEHUN BCen
XWN3HW; CO3HaTENbHOE OTHOLLEHNE K HENPEePbLIBHOMY 06pa3oBaHMIO Kak YCrOBUIO YCMELLHOW
npodgeccrMoHansHON 1 OBLLECTBEHHON AeATeNbHOCTMY;

JKonorn4yeckas KynbTypa, 6epe>KHoe OTHOLWEHNA K pO,EI,HOIZ 3emMrne, npupoaHbIM boraTcTBam Poccun
n Munpa,; nOHMMaHune BITNAHNA counaribHO-3KOHOMMNYECKUX NpoLeccoB Ha COCTOAHME I'IpVIpOD,HOIZ n
couunanbHom cpenbl, OTBETCTBEHHOCTb 3a COCTOAHUE NPUPOLAHBLIX PECYPCOB; YMEHUA N HABbIKU
pa3ymMHOro npmpoaonosib3oBaHunaA, HeTepnnMmoe OTHOLWEeHUE K OENCTBUAM, NPUHOCALLMNM Bpen
JKOJormu, npmo6peTeHMe OonblTa SKOJ'IOFO-HaI'IpaBJ'IeHHOIZ 0eATernbHOCTH;

3CTeTn4eckoe OTHOLWEHNA K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 06yCTpOIZCTBy cobcTBEHHOrO ObiTa.

JInyHoOCTHBIE pe3ynbTaTthl B cthepe OTHOLWEHMIN 0by4aloLMXCs K CeMbe U poauTesnsM, B TOM
yucrie noAroToBka K ceMemMHOM XXU3HMU:

OTBETCTBEHHOE OTHOLLIEHNE K CO34aHNI0 CEMbW HA OCHOBE OCO3HAHHOIO MPUHATUSA LLEHHOCTEN
CEMENHOWN XXN3HW;

NOMOXUTENbHBIN 00pa3 ceMbu, POAUTENBLCTBA (OTLOBCTBA U MAaTEPUHCTBA), MHTEpUOpU3auns
TPagMUMOHHBIX CEMENHBIX LLEHHOCTEN.

JInyHoCTHBIE pe3ynbTaTthl B cthepe OTHOLWEHUA OGy4yaroLWwmxcs K Tpyay, B cchepe coumanbHo-
3KOHOMMYECKMX OTHOLLEHUN:

yBaXxeHne Ko BceM hopMam COGCTBEHHOCTU, TOTOBHOCTb K 3aLUTe CBOEN COBCTBEHHOCTH,

OCO3HaHHbIM BbIOOp OyayLen npodeccumn Kak NyTb U cnocob peanusaunm CoOCTBEHHBIX XKM3HEHHbIX
nnaHos;

FOTOBHOCTb O0YYatoLLMXCsi K TPYA0BOW NpodheccnoHanbHom AeSTENbHOCTM Kak K BO3MOXHOCTY
y4acTus B PELLUEHUUN NNYHbIX, OBLLECTBEHHbIX, FOCYAapCTBEHHbIX, OBLLEHaLUMOoHarbHbIX NPoGneM;

NOTPEeBHOCTb TPYAUTLCS, YBAXKEHUE K TPYAY M NIOAAM Tpyaa, TPYAO0BbIM AOCTUKEHUAM,
[06pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLLEHWNE K pasHbIM BUAaM TpyaoBoW
OEeATerNbHOCTU;

FOTOBHOCTb K CaMOO6CJ'Iy)KVIBaHVII-O, BKI1HO4adA O6y‘-IeHI/Ie 1 BbINOMHEHME AOMaLLHUX 00s13aHHOCTEN.

JInyHocTHbIe pe3ynbTaThl B chepe hruanveckoro, NCMxXonorM4eckoro, CounanbHoOro u
aKkageMMnyecKoro 6rarononyymsa oby4yarowmxcs:

hm3nyeckoe, aIMOLMOHANbHO-NCUXOMNOrM4yeckoe, coumarnbHoe 6rnarononyyne oby4aroLmnXCcs B XU3HU
obpasoBaTenbHON OpraHn3aumm, olyLleHne eTbMu 6e30nacHOCTU 1 NCUXONOrMYECKOro KoMgopTa,
MHOpMaLNOHHON 6e30MacHOCTH.

nﬂaHMpyEMble MeTanpegmMeTHbIe pe3yribTaTbl OCBOEHUA:

MeTanpeaMeTHble pe3yfibTaTbl OCBOEHUSI OCHOBHOWM 06pa3oBaTenbHOM NporpaMmmebl
npeAcTaBrieHbl TPEMS rpynnammn yHUBepcarnbHbIX y4ebHbIX gencTteun (YY).

1. PerynsatuBHbIe yHUBepcanbHble Y4eOHble AeNCTBUA
BbInyCcKHUK Hay4uUTCs:

CaMOCTOATENBHO ONpeaensTb Lenu, 3agasaTtb napameTpbl U KpUTEpUK, No KOTOPbIM MOXHO
onpeaennTb, YTO Lenb AOCTUTHYTa;

OLIEHMBAaTb BO3MOXHble NOCneaCcTBUSA OCTUXKEHMS MOCTABNEHHON Lienn B OesATeNnbHOCTH,
COBCTBEHHOM XXN3HU U XKN3HU OKpyXatoLmnx nogen, OCHOBLIBAsCb Ha 0006pa>KeH|/|;|x STUKN N
Mopanwu;

CTaBWUTb U DOPMYNUPOBaTb COBCTBEHHbIE 3a1a4M B 06pa3oBaTenbHON AeATENbHOCTU U KU3HEHHbIX
CUTyauusx;



oueHumBaTb pecypcChbl, B TOM 4K1CIe BpeMd U apyrme HematepualbHble peCypcChbl, Heobxogumble ongd
OOCTMXKEHUS MOCTaBNEHHOW Lienu;

Bbl6|/|paTb NyTb AOCTUXEHUA LUenn, NnaHnpoBaTb pelleHne NoCTaBfieHHbIX 3a4a4y, ONTUMNU3NPYA
mMaTtepunalnbHble U HeMaTepuaribHble 3aTpaThl;

OpraHn3oBbIBaTb 3 EKTUBHBIN NMOUCK PECYPCOB, HEOOXOAUMBIX ANSA JOCTUXEHUS NOCTaBMNEHHON
Lenu;

COMOCTaBNATb NOMYyYEHHbIV pe3ynbTaT AeATENBHOCTU C NOCTABIIEHHOW 3apaHee LenbHo.
2. No3HaBaTenbHble yHUBepcarnbHble y4eOHble AeCTBUA
BbINYCKHUK Hay4UTCS:

nckaTb M HaxoauTb 0000LLEHHbIE CNOCO6LI peweHna 3agad, B TOM 4Yncrne, oCyecTBATb
passepHyTblﬁ MHCbOpMaLI,VIOHHbIIZ NMOUCK U CTaBUTb Ha ero oCHoBe HOBbIE (yl-le6HbIe n
I'I03HaBaTeJ'IbeIe) 3agavyu;

KPUTUYECKM OLEHMBATb M UHTEPNPETMPOBaTL MHPOPMAaLIMIO C pa3HbIX NO3ULIMIA, pacno3HaBaTb U
¢hvKkcpoBaTh NPOTMBOPEUMS B MHPOPMALIMOHHBIX UCTOYHMKAX;

NCMonb30BaTh pasnuyHble MoAenNbHO-CXemMaTU4eckne cpeacTea Ans npeacraBneHus
CYLLLECTBEHHbIX CBA3EN U OTHOLLEHUN, a TakXke NPOTMBOPEYNIA, BbIABMEHHbLIX B UHCDOPMALNOHHBIX
WCTOYHUKAX;

HaxoauTb U NPUBOANTL KPUTUYECKUE apryMEHTbI B OTHOLLEHUN AEACTBUIA U CY>KOEHUIA OpYroro;
CMOKOWHO M pa3yMHO OTHOCUTBLCS K KPUTUYECKUM 3aMeYaHnsiM B OTHOLLEHUM COBCTBEHHOTO
CY)XOAEHMS, paccMaTpmBaTh UX Kak PECYPC COOCTBEHHOMO pas3BUTUS;

BbIXOAWTb 3a paMku y4eGHOro npegmeTa 1 OCyLLECTBNATL LienieHanpaBreHHbln Nouck
BO3MOXHOCTEN Ans LUMPOKOro nepeHoca CpeacTs U Crocobos AencTBUS;

BbICTpaMBaTbh NHAUBKUAYaNbHYO 06pasoBaTenbHy0 TPAeKTOPUIO, YYMTbIBasi OrpaHUYeHnst Co
CTOPOHbI APYrMX YYaCTHUKOB 1 PECYPCHbIE OrpaHUYEHNS;

MEHATb U yAepX1BaTb pasHble No3VLMM B NO3HaBaTENIbHOW AEATENIbHOCTU.
3. KoMmmyHMKaTUBHbIE YHUBepcarnbHble y4eOHble AeCTBUA
BbINyCKHUK HayuuTCs:

OCYLLECTBNATb AENOBYI KOMMYHUKALMIO Kak CO CBEPCTHMKAMMU, TaK 1 CO B3POCTbIMU (Kak BHYTPU
obpaszoBaTtenbHOM opraHM3aunn, Tak 1 3a ee npegenamm), nogoupate NapTHEPOB 4SS AEN0BON
KOMMYHWKaLUKN UCXOLSA N3 COODpaXKeHWIn pe3ynbTaTMBHOCT B3aUMOOENCTBMIS, a HE JINYHbIX
cUMnaTui;

NP1 OCYLLECTBIIEHWM rPpynnoBor paboThl ObiTk Kak pykoBOAMTENEM, TaK U YNIEHOM KOMaHAbl B
pa3sHbIX ponsax (reHepaTop naen, KPUTUK, UCNONHUTENb, BbICTYNAKOLWNIA, IKCNepT U T.4.);

KOOPAMHUPOBAThL U BLINOSHATL paboTy B YCIOBUSIX pearibHOro, BUPTyanbHOro 1 KOMOGMHNUPOBAHHOIO
B3aMMOAENCTBUS;

pa3BepPHYTO, TOFMYHO 1 TOYHO U3naraTb CBOK TOYKY 3PEHMSI C UCMONb30BaHUEM afeKBaTHbIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBbLIX CPEACTB;

pacno3HaBaTb KOH(SIMKTOrEHHbIE CUTYaLUMn U NpeaoTBpaLaTb KOHPNUKTBI 40 X aKTUBHON dhasbl,
BbICTpaMBaTb AENOBYI0 1 06pa3oBaTernbHY0 KOMMYHMKALMIO, U36erast MIMYHOCTHBLIX OLEHOYHbIX
CYXXOEHUN.

MnaHupyeMble npeaMeTHbIE pe3ynbTaThl:
10 KNACC

BbINyCKHUK HayuuTCS:



packpbiBaTb Ha nNpmmMepax posib XMuMmMn B (*)OpMI/IpOBaHI/II/I COBpeMeHHOVI Haquon KapTUHbI M1pa 1 B
I'IpaKTVIL-IeCKOVI 0eATernbHOCTN YerioBeKa, B3aMMOCBA3b Mexay XUMUen n OpyrmmMmmn ecteCtBeHHbIMIA
HayKaMu;

WNNCTpupoBaTb Ha NpnMepax CtaHoBleHne n 3BoJitoLunto OpFaHI/Il-IeCKOI7I XUMUN KaK HayKn Ha
pa3fnmin4HbIX NCTOPUHECKUX 3Tanax ee pa3BUTUA;

aHann3npoBaTb COCTaB, CTPOEHNE n CBOWCTBa BELLECTB, NnpUMeHAA NoJ1IoXXeHNA OCHOBHbIX
XUMUNYECKNX Teopvu7|: XUMUYECKOIro CTpOeHnA opraHn4eCcKkmnx coeguHeHnn A.M. ByTnepOBa, CTpOEHUA
aToma, XMMUYeCKOn CBA3N; yCTaHaBnnBaTb NPUYNHHO-CIEOCTBEHHbIE CBA3N MeXay cBoOMCTBaMun
BelwlecTBa h ero CoCtaBoOM N CTPOEHUEM;

NPUMEHATb Npasuna cucTemaTmyeckom Me>|<,1:|,yHapop,H0|7| HOMEHKNaTypbl KaK cpencrtea pasfim4eHnd
n I/I,El,eHTI/I(*)I/IKaLI,I/II/I BeLeCTB No NX COCTaBy U CTPOEHMUIO;

COCTaBMATb MOMEKYNSAPHbIE U CTPYKTYPHbIE POPMYIFbl OpraHUYecKnX BELLLECTB Kak HocUTenemn
WHOpMaLUM O CTPOEHNN BELLLECTBA, Ero CBOMCTBAX U NPUHAASIEXXHOCTU K onpeaesieHHoMY Kraccy
COE€aNHEHUN;

XapaKkrtepusoBsaTtb (pwawqecme CBOWCTBaA opraHn4yeckmx sewecTB 1N yCTaHaBJ1IMBaTb 3aBUCUMOCTb
(bmsmqecmx CBOWCTB BELLECTB OT TUna KpMCTaJ'IJ'II/I‘-IeCKOIZ peLleTKNn;

NPUBOAMNTL NPUMEPBLI XMMUYECKUX peaKLMi, packpbiBaOLMX XapakTepHbIe XMMUYECKUE CBOMCTBA
OpraHNYeCKMX BELLECTB M3YYEHHbIX KNaccoB C LeNbto UX naeHTndunkaumm n obbsicHeHnss obnactu
NPUMEHEHNS;

onpenenaTtb MexaHnM3m peakumn B 3aBMCUMOCTU OT yCJ'IOBI/II7I npoBseaeHnAa peakumn mn
NPOrHo3nMpoBaTb BO3MOXXHOCTb NMPOTEKaAHUA XUMNYECKNX peaKu,mPl Ha OCHOBE TMNa XMMNYECKOWN
CBA3N N aKTUBHOCTU peareHToB,;

yCTaHaBNMBaTb 3aBUCMMOCTb PeaKLMOHHOW CNOCOBGHOCTM OpraHMYecKMX CoeaMHEHWNIA OT XxapakTepa
B3aMMHOrO BMMSIHUS aTOMOB B MOJEKyrax C Liefbio NPOrHo3npoBaHUs NPoAYKTOB peakumu;

yCTaHaBNMBaTb rEHETUYECKYIO CBSA3b MEXY KnaccaMmn OpraHMYeckmnx BeLLEeCTB AN 060CHOBaHMS
NPUHLMNNANBHOW BO3MOXHOCTYW NOMYy4YeHNs1 OpraHNYeCcknx COeAMHEHNIA 3agaHHOro cocTaBsa u
CTPOEHUS;

noabvpatb peareHTbl, YCroBUS U onpeaensaTb NpoayKTbl peakuuii, NO3BONAOLWNX peannu3oBaTtb
nabopaTopHble 1 NPOMBILLIEHHbIE CMOCOObLI MONMYYEHUS! BaXKHENLLNX OPraHNYeCcKMX BELLECTB;

onpeaensiTb XxapakTep cpedbl B pesynbTate rMaponnia opraHnYecknx BELLECTB U NPUBOAUTD
npuMepbl MMApPon13a BeLLEeCTB B NOBCEAHEBHOM XU3HN YenoBeka, GMonornyecknx oGMeHHbIX
npoueccax 1 NPOMbILLIIEHHOCTY;

NPUBOANTL NPUMEPbLI OKUCIUTENBbHO-BOCCTAHOBUTENBHBIX peakuuii B pupoae, Npon3BoACTBEHHbIX
npoLeccax v XnsHeaesTenbHOCT! OpraHM3MoB;

060CHOBLIBaTbL NMPAKTUYECKOE MUCMOSb30BaHNE OPraHMYeCKUX BELLECTB U UX peakuuii B
MPOMBbILLNIEHHOCTU U ObITY;

BbIMOSTHATb XMMUYECKUIA SKCMEPUMEHT MO Pacno3HABaHMIO 1 NOMYYEHNIO OPraHNYEeCKNX BELLECTB,
OTHOCALLMXCS K pa3nM4YHbIM Knaccam COEAVMHEHWIA, B COOTBETCTBUU C NpaBuiamu U npyuemamm
6e3onacHo paboTbl C XMMUYECKMMM BELLEeCTBaMM 1 NlabopaTopHbIM 000pya0oBaHMEM;

NPOBOAMTL pacyeTbl HA OCHOBE XMMMNYECKMX (DOPMYIT U YPABHEHWIA peakunii: HaXoXaeHe
MOMeKynspHoW OpMynbl OPraHMYeCcKoro BeLLeCTBa No ero NoTHOCTUM U MacCoBbIM AOMSIM
3MNeMeHTOB, BXOASILUMX B €r0 COCTaB, UMW No NPOAYyKTaM CropaHusi; pacyeTbl MacCoBOM 40NN
(mMaccbl) XMMUYECKOro COeAMHEHNS B CMECU; pacyeTbl Macchl (06bema, Konnmyectsa BeLLECTBA)
NpOOYKTOB peakuun, eCnv O4HO U3 BELLECTB AaHO B N30bITKe (MMeeT NpuMecw); pacyeTbl MacCOBOM
unn o6bEMHONM JONU BbIXOAA NPOAYKTa peakuum OT TEOPETUYECKN BO3MOXHOIO; pac4eTbl 06 beMHbIX
OTHOLLIEHMI ra30B NpY XMMUYECKUX PeaKLUsX; pacyeTbl Macchl (00bema, KonmyecTsa BELLIECTBA)
npoaykTa peakummn, ecnv 0gHO U3 BELLECTB AaHO B BUAE pacTBopa C onpeaerneHHon MacCoBOw
OOMNen pacTBOPEHHOTO BELLECTBA;



ncnonb3oBaTb ME€TOAbl HAY4YHOIro NO3HaHUA: aHalns, CUHTE3, MoaennpoBaHne XMMnN4eCknx
npoueccos n SABMEHNN — npu peweHnn yL-Ie6HO-I/ICCJ'Ie,EI,OBaTeJ'IbCKI/IX 3afay no n3y4eHuto CBOWCTB,
cnocoboB nonyvyeHna n pacno3HaBaHnA opraHM4YeCKnx BeLLlecCTB,

BnageTb npaBunammn 6esonacHoro obpalleHns ¢ eaKUMK, TOPYNMI U TOKCUYHBIMU BeLLIeCTBaMu,
cpencTBamu GbITOBOM XMMUK;

OCYLLECTBISATb MOUCK XMMMYECKON MHbopMaLIMK MO Ha3BaHWSAM, MOEHTUMKATOPaM, CTPYKTYPHbLIM
copmynam BELLECTB;

KPUTUYECKM OLEHMBATL N MHTEPNPETUPOBATbL XMMUYECKYIO MHCPOPMALIMIO, COOEpKaLLYOCS B
Co006LLEeHNAX CpeaCcTB MAaccoBOM MHAhOpMaLMK, pecypcax VIHTepHeTa, Hay4YHO-MONYMAPHbIX CTaTbAX
C TOYKWN 3pEHUS ECTECTBEHHO-HAY4YHOM KOPPEKTHOCTU B LENAX BbIABMEHUSA OLUMOOYHBIX CYXXOEHWI U
dopMMpoBaHNsa COBCTBEHHONM NO3NLK;

yCTaHaBlnBaTb B3aUMOCBA3N MeXOy q.)aKTaMI/I n Teopweﬁ, I'IpVI‘-II/IHOIZ n cneancrtemeM npu aHanmise
I'IpO6J'IeMHbIX CMTyaLLMVI n obocHOBaHMMU NMPUHNMaEMBbIX peLueHwZ Ha OCHOBE XMMUYECKNX 3HAHWUIA;

npeacTaBAaTb NYyTU pelleHuns rnobanbHbIX npo6neM, CToALLKMX nepen 4enoBe4yecTsoMm, U
NepCneKkTnBHbIX Hal'lpaBJ'IeHI/IIZ pPa3BUTUA XMMNYECKUNX TEXHOSOIMMIN, B TOM YUCIE TEXHONOINI
COBpPEMEHHbLIX MaTtepuanoB C pa3n|/|qH0|7| ('*)yHKLI,I/IOHaJ'IbHOCTbI-O, BO300OHOBISIEMbIX UICTOYHUKOB
CblpbA4, nepepa60TKM n ytunmnsaumm npomMblLLUNEHHbIX N ObITOBbIX OTXOO0B.

BbINyCKHUK NONY4YUT BO3MOXHOCTb Hay4UTbCS:

¢ghopmynuposams yerb uccrnedosaHusi, 8bi08u2ams U MPOBepsiMb IKCepUMeHmarbHO 2urnomessbl O
XUMUYECKUX ceolicmeax 8euecme Ha 0OCHO8€e UX cocmaea U CMpOoeHUs], UX CriocobHocmu
ecmyrnamb 8 XUMUYeCKue peakyuu, 0 xapakmepe U npodykmax pasiudHbIX XUMUYECKUX peakuul;

caMocmosimeribHO iaHupo8ams U rpo8odums XUMUYECKUE 3KCrepuMeHmbi ¢ cobnodeHuem
npasus 6beszonacHou pabomel ¢ seujecmsamu U nabopamopHsiM 06opydo8aHUEM;

UHmMepnpemuposams 0aHHbIE O COCMase U CMpPOoeHUU 8eu,ecma, rosly4eHHbIE C MOMOULbIO
C08PEMEHHbIX (hU3UKO-XUMUYECKUX Memoodos;

xapakmepu3osamb porib a30mocodepxalliux 2emepoUUKTUYeCKUX COeOUHEHUU U HYKITeUHO8bIX
KUCIIOM KaK 8axkHelilux 6Uo/102u4eCKU akmueHbIX 8eulecms;

MPO2HO3UPOBamMb 803MOXHOCMb MPOMEKaHUsI OKUCIUMEIbHO-80CCMaHO8UMEbHbIX peakyud,
Jiexauux 8 0CHO8e MpuUPOOHbIX U MPou3800CMEEHHbIX MPOUECCOS.

11 KNNACC
BbINyCKHUK Hay4uuTCs:

packKpblBaTb Ha NpMMepax porb XMMUK B hOPMUPOBaHNN COBPEMEHHOW Hay4HOW KapTUHbI MUpa U B
NPaKTUYECKON AesATENbHOCTM YenoBeKa, B3aMOCBS3b MEXAY XUMUEA U APYrMMU eCTECTBEHHLIMM
Haykamu;

yCTaHaBnnBaTb NPUYNHHO-CNEACTBEHHbIE CBA3N MeXAy CTpoeHneM aToMOB XMUMUYECKUX J1IEMEHTOB
n nepnogn4eCckmm nameHeHnem CBOWCTB XMMUYECKNX SNIEMEHTOB N UX COEANHEHUI B COOTBETCTBUN
C nonoXxeHmnem XxmMmn4ecknx ajfieMeHToB B I'IGpVIO,EI,I/I‘-IGCKOVI cucrtemMe;

aHanuaupoBaTb COCTaB, CTPOEHME M CBOWCTBA BELLECTB, NPUMEHSIS NMOMOXEHUS OCHOBHbIX
XVIMUYECKNX TEOPUIA: CTPOEHUSI aTOMa, XMMUYECKON CBSI3U, SNEKTPONUTUYECKON Anccoumaumm
KMUCIOT U OCHOBaHWIA; yCTaHaBNMBaTb NPUYNHHO-CNEACTBEHHbIE CBSI3N MeXay CBOMCTBAMM
BELLECTBa U ero COCTaBOM U CTPOEHUEM;

NPYMEHSTL NMpaBua CUCTEMaTUYECKON MEXAYHapOAHOM HOMEHKNATYPbI Kak CpeAcTBa pasnnyeHus
Y MOEHTUMKALMN BELLECTB MO UX COCTaBY U CTPOEHMIO;

COCTaBNATb MONEKYNSIPHbIE U CTPYKTYPHbIE hOpMYTbl HEOPraHNYeCKNX BELLECTB Kak HocuTenemn
NMHopMaLuKn O CTPOEHNM BELLIECTBA, ero CBOMCTBAX U NPMHAOIEXHOCTU K ONpeaenieHHOMY Kraccy
COeaNHEHUN;



06BbACHATL NpMpoay 1 cnocobbl 06pa3oBaHNA XMMUYECKOWN CBA3N: KOBANEHTHOM (NONSPHON,
HEeMNonsApHON), NOHHOW, MeTanNIMYeCckon, BOAOPOAHON — C LLeNbio onpeaeneHms XMMm4eckon
aKTMBHOCTW BELLECTB;

XapaKkrtepusoBsaTtb d)msmqecme cBOWCTBa HeopraHn4yeckmnx sewecTtB U yCTaHaBmMBaTb 3aBMCUMOCTb
(*)I/I3I/I\-IeCKVIX CBOWCTB BELLECTB OT TUna KpVICTaJ'IJ'II/I‘-IeCKOVI peLleTKNn;

XapaKkrtepumn3oBatb 3aKOHOMEPHOCTU B USMEHEHNN XUMNYECKNX CBOWCTB NPOCTbLIX BELLECTB,
BOAOPOAHbIX COeMHEHWI, BbICLUNX OKCUO0B U r’MAapoKCnOoB;

npnBoANTb NpUMepPbl XUMUYECKUX peaKLl,I/IIZ, pacKkpbiBalOWKNX XapakTepHble XUMn4eckmne CBOMCTBA
HeopraHn4eckmnx BewecTB N3YHEHHbIX KIaCCoB C LeNblo UX I/I,El,eHTI/I(*)I/IKaLI,I/II/I N o6bsACHEHNs obnacTu
NPUMEHEHUA;

onpenenaTtb MexaHnM3mMm peakumn B 3aBMCUMOCTU OT yCJ'IOBI/IIZ nposeaeHna peakumn mn
NPOrHo3nMpoBaTb BO3MOXHOCTb NMPOTEKaHNA XUMNYECKNX peaKLl,I/IIZ Ha OCHOBE TuMa XMMNYECKON
CBA3N N aKTUBHOCTU peareHToB,

yCTaHaBlnnBaTb 3aBUCMMOCTb CKOPOCTU XUMUYECKOW peakunn n cMmeleHna XmMmm4yeckoro
paBHOBECKA OT pa3siMYHbIX CbaKTODOB C Uenbto onpeageneHna ontuMarbHbIX yCﬂOBMVI npoTeKkaHun4a
XNUMNYECKNX NpoLecCoB,

yCTaHaBnnBaTb reHETU4YECKYO CBA3b MeXAy KracCaMn HeopraHM4eCKnx BewecTs And 0b0CHOBaHNS
anHu,mnmaanoﬁ BO3MO>XHOCTU NOJfTyd4eHnA HeopraHN4eCkmnx n opraHn4eCcknx COoeanHEeHnmn
3aaHHOro coctaBa U CTPOEHUA,

I'IOﬂ6I/IpaTb peareHTbl, yCnoBmda n onpenenAatTb NPpoAyKTbl peaKLu/l|7|, No3BOJNIAKLLNX peann3oBaTb
na60paToprle N NPOMbILLUITEHHbIE cnocobbl nony4yeHus BaXKHENLLNX HeopraHn4eckmnx BeLLECTB;

onpeaensiTb XapakTep cpedbl B pesynbTate rmaponnsa HeopraHMYeckux BEeLLEeCTB U NPpMBOANTb
npUMepbl MMAPONn3a BELWECTB B NOBCEAHEBHOMN XM3HM YernoBeka, 6Monormiyecknx 0GMeHHbIX
npoLeccax 1 NPOMbILLNEHHOCTH;

NPUBOANTL NPUMEPbLI OKUCIUTENBbHO-BOCCTAHOBUTENBHBIX peakLuuii B Npupoae, Npon3BoACTBEHHbIX
npoueccax 1 Xn3HeaesTeNbHOCTM OpraHN3MOoB;

060CHOBbIBaTb npakTn4yeckoe Ncnorib3oBaHne HeopraHM4eCckmnx BeecTB N NX peaKLlVIVI B
NPOMbILLITEHHOCTN U 6bITy;

BbIMOSTHATb XMMWUYECKUIA SKCMIEPUMEHT MO Pacrno3HaBaHMIO U MONYYEHNIO HEOPraHNYECKMX BELLECTB,
OTHOCSILLMXCS K Pa3fMYHbIM KIlaccam COeMHEHUIA, B COOTBETCTBUM C NpaBunaMm u npuemamm
6e3onacHon paboTbl C XMMUYECKMMM BELLECTBaMM 1 NTabopaTopHbIM 000pyL0OBaHMEM;

NPOBOANTL pacyeTbl HA OCHOBE XMMNYECKUX (POPMYI U YPaBHEHUI peaKunin: pac4HeTbl MacCoBOM
Aonn (Maccbl) XMMUYECKOro COeQUHEHMST B CMECK; pacyeTbl Macchl (0bbema, KonnyecTea
BELLECTBA) NPOOYKTOB peakuun, eCnun ogHO M3 BELLECTB AaHO B U30bITKE (MMEET NPUMECK); pacyeThl
MacCOBOW UM 06 BEMHON A0NM BbiXO4a NPOoAyKTa peakunn oT TEOPETUYECKN BO3MOXHOIO; pacyeThbl
TennoBoro acpdekTa peakumm; pacveTbl 0O bEMHbBIX OTHOLLEHWIA Ta30B NPU XMMUYECKNX peakuusX;
pac4yeTbl Macchl (06bemMa, KonmMyecTBa BewecTBa) NPOAYKTa peakunn, eciiv O4HO U3 BELLLECTB AaHO
B BMAE pacTBoOpa C onpeaeneHHon MaccoBOW JONen pacTBOPEHHOrO BELLECTBA;

MCMonb3oBaTh METOAbI HAYYHOrO NMO3HAHWS: aHanM3, CUHTE3, MOAENNPOBAHNE XMMUYECKNX
MPOLIECCOB U SIBNIEHWI — MPY peLleHnn y4ebHo-1uccneaoBaTenbCkux 3agay no U3y4eHuto CBOMCTB,
CMocoGOB NONyYEHUsI U Pacno3HaBaHWs OPraHUYeCKUX BELLECTB;

BrageTb npaBunamu 6e3onacHoro obpatleH1s ¢ eQKUMU, TOPHYNMU U TOKCUYHBIMI BelLlecTBamMMu,
cpeacTBamy GbITOBOW XUMUU;

OCYLLIECTBMSATb MOMCK XMMUYECKON MHDOPMAaLIMM NO Ha3BaHWUSIM, aeHTUnKaTopam, CTPYKTYPHbIM
dopMynam BELLECTB;

KPUTUYECKN OLIEHNBATb Y MHTEPNPETUPOBATE XUMUYECKYH MHCDOPMALMIO, COAEPXKALLYIOCS B
coobLLeHMAX CPeACTB MaccoBon MHopmaLmu, pecypcax MHTepHeTa, Hay4YHO-NOMYMAPHBIX CTaTbsIX
C TOYKM 3pEHUs eCTECTBEHHO-HAYy4YHON KOPPEKTHOCTU B LiENsiX BbISIBIIEHMS OLLMOOYHBIX CYXXOEHWUI U
dopMMpoBaHNA COBCTBEHHON NO3ULIMK;



yCTaHaBMBaTb B3aMMOCBA3N MeXOyY (baKTaMVI n Teopvle|7|, I'Ipl/l'-II/IHOIZ n cneacrtemeM npu aHanmse
I'IpO6J'IeMHbIX CVITyaLl,VIVI n obocHoBaHMM NPUHNMaeEMbIX peLLIeHVIl7| Ha OCHOBE XMMUYECKNX 3HAHWIA;

npencrtaBnATb NyTn pelleHns rnobanbHbIX npo6neM, CToALMX nepen 4enoBe4yecTtsoMm, U
NepCrnekTnBHbIX Hal'lpaBJ'IeHVIVI pa3BUTUA XMUMNYECKNX TEXHOMOMN, B TOM YUCIIE TEXHOSOrMi
COBpPEMEHHbLIX MmaTtepuanoB C pa3n|/|qH0|7| (byHKLI.I/IOHaJ'IbHOCTb}O, BO30OHOBMSEMbIX UICTOUYHUKOB
CblpbA4, nepepa60TKM n yTnunm3aunm npoMblLLUITEHHBLIX U ObITOBbIX OTXOOOB.

BblﬂyCKHMK nony4ynT BOSMOXHOCTb HAYy4YNTbCA:

opmynuposams Uerb uccnedosaHusi, ebid8u2ams U ripoeepsamse 3KcriepuMeHmarbHO 2uromesbl O
XUMUYECKUX ceolicmeax 8elwecms Ha 0OCHOge UX cocmasa u CMPOEeHUHA, ux criocobHocmu
ecmyrnamsb 8 XuMu4ecKue peaKkuyuu, o0 Xapakmepe u npoameax passiu4HbIX XUMU4YeCKuUxX peaKuua;

camMocmosimenbHO MiaHUuposams U npogodums XUMUYECKUE IKCEPUMEHMbI C cObrodeHUeM
npasus 6eszonacHol pabomel ¢ seuwjecmsamu U nabopamopHbiM 06opydo8aHUEM;

UuHmepripemuposamshs OaHHbIe 0 cocmase u CcmpoeHuu sewiecms, riosiy4eHHble ¢ noMowbro
COBPEMEHHbIX (hU3UKO-XUMUYECKUX Memooos;

OruUCkIBaMb COCMOSIHUE 3IEKMPOHa 8 amoMe Ha OCHO8E COBPEMEHHbIX K8aHMOBO-MexXaHUYEeCKUX
npedcmasneHuti 0 cmpoeHuu amoma 0r1si 06bSICHEHUS pe3y/ibmamos CrekmparsnbHO20 aHanusa
seulecms;

MPO2HO3UPO8aMb 803MOXHOCML MPOMEKaHUs OKUC/IUMEeIbHO-80CCMaHo8UMe bHbIX peakuyud,
nieXxaujux 8 0CHo8e rnpupPOOHbIX U MPoU380OCMBEHHbIX MPOUECCOs.

CopepkaHue aNeKTUBHOIO Kypca
10 KNNACC
OCHOBbI OpraHM4YecKom XUMmUm
B3anmocBs3b HEOPraHNYECKMX U OpraHUYecKnx BELLECTB.

XMMMYeCcKoe CTPOEHME Kak NOPSA0K COEAMHEHNA aTOMOB B MOJIEKYSIE COrMacHO UX BareHTHOCTW.
OCHOBHbIE MONOXEHNS TEOPUM XMMNYECKOTO CTPOEHMS OpraHndecknx coeguHeHmn A.M. bytneposa.
YrnepoaHbiin CKeneT opraHnyYeckor Morekynbl. KpaTHOCTb XMMUYECKON CBS3WN. 3aBUCUMOCTb
CBOWCTB BELLECTB OT XMMUYECKOro CTpoeHust Monekyn. isomepusa n nsomepsl. NoHatne o
dyHKUMoHanbHoK rpynne. MNpuHunnel Knaccudukaumm opraHmdecknx coeanHeHmin. MexxagyHapoaHas
HOMeHKNaTypa v NPUHUMINbLI 0O6pa3oBaHNsl Ha3BaHWIA OPraHNYECKNX COEANHEHWIA.

Knaccudumkaums n o0cobeHHOCTM OpraHMYecknx peakunin. PeakumMoHHble LEeHTpbI. [lepBoHavanbHble
MOHATMS O TUNaxX N MexaHn3max OpraHNYecknx peakumn. FTOMONNTUYECKUIN U reTePONTMTUYECKNIA
pa3pblB KOBANEHTHON XMMMUYECKON cBA3M. CBOBOOHOPaANKANbHbIA M MOHHBIN MEXaHU3Mbl peakLmu.
lMoHATWe o Hykneodmne n anekTpodune.

AnkaHbl. QNEKTPOHHOE 1 MPOCTPAHCTBEHHOE CTPOEHUE MONEKYIbl MeTaHa. Sp3-rmbpuamsaums
opbuTaner aTomoB yrnepoga. Fomonornyeckuin psg n obias dopmMyna ankaHoB.
CuncremaTtnyeckasi HOMEHKaTypa ankaHoB 1 pagukanos. /i3omepus yrnepogHoro ckeneTa.
dunsmyeckne CBONCTBa ankaHoB. 3aKOHOMEPHOCTN U3MEHEHUS PUBNYECKMX CBONCTB. XMMUYECKNE
CBOWCTBA ankaHoB: ranoreHnpoBaHne, JerMapvpoBaHme, TepMUYECKoe PasfoXeHe, KPEKUHT KakK
CNocoObl MONYYEeHNsT BXKHENLLMX COEANHEHWIA B OPraHNYeCKOM CUHTEe3e. opeHne ankaHoB Kak
OWH 13 OCHOBHbIX MCTOYHWMKOB Tensia B MPOMbILLNIEHHOCTU U ObITY. VI3omMepur3aumst Kak cnocob
norny4YeHns BbICOKOCOPTHOIO 6eH3uHa. MexaHuam peakuumn cBobogHOpaamKanbHOro 3amMeLleHust.
Mony4eHune ankaHoB. Peakums Bropua. HaxoxgeHve B npupoae 1 npuMeHeHne ankaHos.

LinknoankaHbl. CTpoeHne Monekyn umknoankaHoB. ObLias opMyna LmKnoankaHos.
HomeHknatypa umknoankaHoB. Mi3omepus LMKnoankaHoB: yrnepogHoro ckeneta, MexkaccoBas,
NpocTpaHCcTBeHHas (yuc-mpaHc-usomepus). Cneumduka CBOWCTB LIMKIOANKaHOB C MarnbiM
pasMepoM Lukna. Peakummn npucoeanHeH s U paamkanbHOro 3ameLleHmst.

AnKeHbl. QNEKTPOHHOE N MPOCTPAHCTBEHHOE CTPOEHUE MOIEKYIbl 3TUMEHA. SP°--CBA3M.
"omonornyecknn psig n obwas dopmyna ankeHoB. HomeHknatypa ankeHoB. VI3omepus ankeHoB:



YyrnepogHoro ckeneta, NonoXeHWst KpaTHOW CBSA3W, MPOCTPAHCTBEHHasA (n- U ornbpuansauns
opbuTanen aToMoB yrrepoaa. Yuc-mpaHc-u3oMepust), mexknaccoas. Pnuandeckne cBoncTea
ankeHoB. Peakuumn anekTpodunbHOro NpucoeguHeHns Kak cnocod nony4yeHns yHKUMOHannbHbIX
NPoun3BOAHbIX yrnesoaopoaos. [Npasunno MapkoBHUKOBA, ero anekTpoHHoe o6ocHoBaHMe. Peakuum
OKUCNEHMS U nonuMmepmsaumm. MNMonmaTnneH kak KpYNHOTOHHAXHbIN NPOOYKT XMMUYECKOro
npoussoacTea. [NMpomblwneHHble 1 nabopatopHble cnocobbl NONy4YeHUs ankeHoB. [Tpasusio
3atiyesa. NpumeHeHne ankeHos.

AnkaguneHbl. Knaccudukaums ankagneHoB no B3avMHOMY PachofiOKEHUIO KpaTHbIX CBSI3eN B
monekyne. Oco6eHHOCTU 3MEeKTPOHHOMO Y NPOCTPaHCTBEHHOMO CTPOEHUSI COMPSKEHHbIX
ankagmeHos. Obwasn dopmMyna ankagneHoB. HomeHknatypa u nsomepus ankagneHos. Pusmnyeckune
CBOWCTBa arnkaanMeHoB. XMMUYecKkme CBOMCTBA ankaaneHoB: peakuum NpucoeanHeHms
(rmapupoBaHue, rarnoreHnpoBaHune), ropeHns 1 nonuvepusaumn. Bknag C.B. Jlebenesa B
nony4YyeHne CUHTETMYECKOro Kayvyka. BynkaHusauus kaydyka. PeanHa. MHoroo6pasve BuaoB
CUHTETMYECKMX Kay4yKoB, NX CBOMCTBA M NpuMeHeHue. MNonyyeHne ankagmeHos.

AnKVHbI. DNEKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHNE MOSEKYIbI aleTuneHa. sp-rmbpuamsauns
opbutanen atomoB yrnepoga. flomonornyeckun psg u obias popmyna anknHos. HomeHknatypa.
N3omepusa: yrnepogHoro ckeneta, nofioXKeHns KpaTHOM CBA3U, Mexknaccoas. dusmyeckme
CBOWCTBA anknHOB. XMMMYECKNE CBONCTBA ankMHOB: peakumnm NpucoeanHeHns kak cnocod
nonyyYeHnsa NonMMepoB N ApYrux NonesHbIX NPOAYKTOB. Peakyuu 3amewieHusi. opeHue aueTtuneHa
KaK UCTOYHUK BbICOKOTEMMNEPATYPHOro NiameHn Ans CBapku 1 pesku metannos. [NonyyeHue
aueTureHa NMponM3omM MeTaHa u kapougHeiM meTogoM. NpumeHeHne aueTunexa.

ApeHbl. icmopusi omkpbimusi 6eH301a. COBPEMEHHbIE NPeacTaBeHnst 06 3NEKTPOHHOM U
NPOCTPaHCTBEHHOM CTpoeHuun 6eHsona. isomepus n HomeHknaTypa romonoros 6eHsona. Obuasn
dopmyna apeHoB. Puanyeckne cBOMCTBa 6eH3ona. XmMmnyeckne cBoncTea GeH3ona: peakumm
ANEKTPOUIBHOro 3ameLLeHNs (HUTPOBAHWE, rarloreHMPOBaHNE) Kak cnocob nonyyYeHns
XUMUYECKNX CPEACTB 3aLUNTLl pacTEHUIN; NMPUCOeANHEHUS (TMAPUPOBAHNE, ranoreHMpoBaHne) Kak
A0oKa3aTenbCTBO HenpeaenbLHoro xapakrepa d6eHsona. Peakuus ropenus. lNonyyeHne

6eH3ona. OcobeHHOCMU XUMUYECKUX cgolicme mosiyona. BsaumHoe BNusaHWE aTOMOB B MOMeKyrne
Tonyona. OpueHmauuoHHble aghghekmbi 3amecmumeried. NpumeHeHne romonoros 6eH3ona.

CnunpTbl. Knaccudmkaumsi, HomeHknatypa cnMpToB. Fomonornyecknii pag n obwasa dopmyna
npeaenbHbIX O4HOATOMHbIX CnMpPTOB. M3omepus. dranyeckne CBOMCTBA NpeaesibHbIX 04HOATOMHbIX
cnmpToB. BogopoaHas cBsi3b Mexay MOrekynaMm 1 ee BrMsiHue Ha omsnyeckme CBOMCTBA CNIUPTOB.
XMnyeckne CBOMCTBA: B3auMOAENCTBME C HATPMEM Kak CMOCOD YCTAHOBIIEHNSA HANM4Yns
rMOpPOKCOrpynmnel, C ranoreHoBO40pPoAaMMN Kak cnocob nonyyYeHust pacTBOpUTENEN, BHYTPU- U
MEXMONEKyNApHasa gerngpartauns. Peakums ropeHns: cnmpTbl kak Tonnmeo. NonyyeHne aTaHona:
peakuust GpoXXeHNa rMKo3bl, rmapartaunsa atuneHa. NpumMmeHeHne meTaHona un atTaHona.
duanonornyeckoe gencTeme MeTaHOMa U 3TaHONa Ha OpraHn3m YyenoBeka. ATUINEHITINKONb U
rMULEPVIH KaK NpeacTaBUTeNy npeaenbHbIX MHOrOaTOMHbLIX CMMPTOB. KadecTBeHHas peakums Ha
MHOroaTOMHbIE CNUPTLI U €€ NPUMEHEHUE AN pacrno3HaBaHNS MYLEPUHa B COCTaBe
KOCMETMYECKMX cpeacTB. [pakTnyeckoe NpUMeHeHne 3TUNEHINNKONS U IMULepUHa.

®eHon. CTpoeHne monekyrnel geHona. BaanmHoe BnvsiHne atomoB B Moriekyne eHona.
dusmyeckune ceonctea peHona. Xmmmyeckme CBOMCTBA (peakumm ¢ HaTpueMm, rmapokcuaomM HaTpus,
6pomom). MNony4deHune eHona. NpumeHeHne eHona.

Anbgerngbl n keToHbl. Knaccudmkaums anbgerngoB n KeToHoB. CTpoeHne npedesnibHbIX
anbAernaoB. ANEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE KapOOHWUIBEHOM FPYNMbI.
"omornoruyeckuin psa, obwas dopmyna, HOMEHKNaTypa U N3oMepusi NpeaenbHbIX anbaernaos.
dunsmyeckne CBONCTBa NpedenbHbIX anbgerngos. XuMmMyeckme CBOMCTBa npedesibHbiX anbaernios:
rmapupoBaHne; Ka4eCTBEHHbIE peakuumn Ha KapOoHUITbHYO rpynny (peakums «cepebpsiHoro
3epkana», B3anmogencTteme ¢ rugpokcugom meam (1)) n nx npumeHenne anst obHapyxeHus
npeaenbHbIX anbgernaoB B MPOMbILLIIEHHBLIX CTOYHLIX BoAax. [lonyveHne npefernbHbiX anbaernaos:
OKMCNeHne cnupToB, rmapartauns auetuneHa (peakuusi Kyyeposa). TOKCUMYHOCTb anbaerMaos.
MpuMeHeHne popmanbaernga u auetansgernaa. ALUETOH Kak npeactaBuTeNb keToHOB. CTpoeHue
Monekyrnbl auetoHa. OcoOeHHOCTM peaKkLumM OKUCINEHUs aueToHa. [NpuMeHeHne aueToHa.

Kap6oHoBblie kncnotbl. Knaccudumkauma n HomeHknatypa kapboHoBbIX kncnot. CTpoeHne
npenenbHbIX OOQHOOCHOBHBLIX KAPOOHOBBIX KUCOT. ONEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME



KapOoKcUnbHOW rpynnbl. FomMonornyeckun pag n obwas dopmyna npeaenbHbIX OA4HOOCHOBHbIX
KapOOHOBbLIX KUCOT. PU3nyeckme CBONCTBA NpeaernbHbIX OAHOOCHOBHbIX KAPOOHOBbIX KMCIOT.
Xumuyeckne cBoMCTBa NpeaenbHbIX OOHOOCHOBHLIX KapOOHOBLIX KUCMOT (peakumm ¢ metannamu,
OCHOBHbIMW OKCUAMW, OCHOBaHUSIMU U COMNSIMM) Kak NOATBEPXKAEHUE CXOACTBA C HEOPraHUYECKUMU
kucnotamu. Peakunsi aTepudmkaumm n ee obpatumocTs. Bnnsinne samectutenei B
yrneBOOOPOAHOM pagukane Ha cuny kapboHoBbIX KMCroT. OCOBEHHOCTM XMMUYECKNX CBONCTB
MypaBbWHOM KNCNOTbI. [onyyeHne npeaenbHbIX O4HOOCHOBHbIX KAPOOHOBbLIX KUCINOT: OKUCTEHNE
ankaHoB, arkeHoB, NePBUYHBLIX CNMPTOB, anbAernaoB. BaxHeliwne npegcrtaBuTenm kap 00HOBBIX
KUCNOT: MypaBbUHas, yKkcycHasi u 6eH3oliHas. Beiclumne npepenbHble 1 HenpeaenbHble kapboHoBbIe
kncnotbl. Onmuyeckas uzomepusi. Acummempudeckuli amom yenepoda. NpumeHeHne KapOOHOBbLIX
KMUCHOT.

CnoxHble achmpbl 1 xupbl. CTpOEHNE 1 HOMEHKNATypa CNOXHbIX 3chmpoB. MexknaccoBas usomepus
¢ kapboHoBbIMM KMcrioTammn. Cnocobbl NONy4YeHNA CRNOXHbIX 3¢upoB. OBpaTUMOCTb peakuum
aTepuukaummn. NpumMmeHeHne cnoXxHblx 3aUPOB B NULLEBON U NapdOMEPHON NPOMBbILLITEHHOCTMU.
XKupbl kak cnoxHble 3pmpbl rNULEpPUHA U BbICLLMX KAPOOHOBLIX KUCNOT. PacTuTenbHbIe 1 XXMBOTHbIE
Xnpbl, nx coctas. Puanyeckne CBONCTBA XMPOB. XMMUYECKME CBOMCTBA XUPOB: rMapupoBaHue,
okucneHve. M'maponmsa unn oMbifieHNE XUPOB Kak CNocod NPOMBILLIIEHHOrO NOMy4YeHUst Conen
BbICLUNX KapOOHOBbLIX KMCMOT. [NprMeHeHne xmMpoB. Mbina kak conuv BbICLLIMX KapHOHOBBIX KUCIOT.
MotoLme cBoncTBa Mbina.

Yrnesogbl. Knaccudmkaumsa yrnesogos. Pusnyeckne CBOMCTBA U HAXOXOeHWe yrresoaos B
npupoge. nioko3a kak anbaerngocnupT. XMMMUYEeCcKne CBOMCTBA MOKO3bl: auuiuposaHue,
arnkunuposaHue, CMNPTOBOE U MOJTOYHOKMCIIOE BpoXxeHne. QkcnepuMeHTarnbHble foKa3aTenbCcTea
HanMuns anb4erMaHon U CNMPTOBBLIX MPYNM B rNtoKo3e. MNonyyeHne rniokosbl. Dpykmo3sa Kak u3omep
2/moKo3bl. Pubosa u 0e3okcupubosa. BaxHenwme gucaxapuabl (Caxaposa, j1akmosa, Masbmosa),
NX CTpOEHME n nsnyeckne ceorcTea. 'ngponuna caxapossbl, JJakmoasbi, Maibmo3abl. Kpaxman v
Lennonosa kak bmonornyeckne nonmmepbl. XMMMYeckme CBOMCTBa Kpaxmara (rMaponus,
KayeCTBEHHasi peakumsa ¢ MoAOM Ha Kpaxmarn 1 ee npumMeHeHne ansa obHapyXeHus Kpaxmana B
NPoAYKTax NTaHus). XmuMn4eckme CBOMCTBA LIeNsonosbl: rmaponm3, obpasoBaHne CroXKHbIX
acbmpos. NpumeHeHne n Guonormdeckas pornb yrneeogos. OKUCEHNE YrneBogoB — UCTOYHMK
SHEPIUU XKUBbIX OPraHN3MOoB. [oHATNE 00 NCKYCCTBEHHLIX BOSIOKHAX Ha NpUMepe aLeTaTHoro
BOJ1OKHa.

MaeHTnpmkaumnsa opraHnyecknx coeguHeHnn. r'eHeTnyeckasi CBs3b MeXay Krnaccamu OpraHnyeckmnx
COeaNHEHUNN.

AMUHBI. MepBUYHbIE, BTOPUYHbIE, TPETUYHbIE aMUHbI. Knaccndmkaums ammHoB no Tuny
yrneBogoOpOAHOro paavkana u Yucny amMMHoOrpynn B Morekyne. OnekTpoHHOEe 1 NPOCTPaHCTBEHHOE
CTPO€eHue npeaerbHbIX aMMHOB. Pu3nyeckme CBOMCTBA aMUHOB. AMUHBI Kak OpraHm4eckne
OCHOBaHWH: peakumy ¢ BOAOW, Kucrnotamu. Peakums ropeHus. AHUNVH Kak npeacraBuTenb
apomaTunyeckmx ammnHoB. CTpoeHue aHnnuHa. MNpunyunHbl ocnabneHns OCHOBHbIX CBOWCTB aHUNNHa B
CpaBHEHUU C aMMHaMW NpeaernbHOro psaa. XMMrMYeckne CBOMCTBA aHWUIMHA: B3aUMOAENCTBME C
KMcnotamu, 6GpOMHON BOAOW, OKUCTEHME. [onyvyeHre aMMHOB ankunmpoBaHMeM aMmmMmuaka u
BOCCTaHOBMEHNEM HUTPOMNPOU3BOAHBIX yrneBogopodos. Peakuusa 3nHuHa. NpumeHeHne aMnHOB B
dhapmMaLeBTUYECKON NMPOMbILLIIEHHOCTU. AHUMUH KaK Cbipbe 0515 rnpou3sodcmea aHUMUHO8bIX
Kkpacumernel. CuHme3bl Ha OCHO8E aHUJIUHA.

AMUHOKUCIIOTBI 1 6enkn. CocTaB u HoMeHknatypa. CTpoeHne aMMHOKUCIOT. FoMonornveckunii psag
npegernbHbIX aMUHOKUCINOT. M3omepus npederibHbIX amuHoKuciom. dusmnyeckmne CBONCTBa
npegenbHbIX aMUHOKUCAOT. AMUHOKUCTIOThI Kak aMOTepHbIE opraHMyeckue coeauHeHnsi. CuHTes
nentuaos. [NenTuaHas cBa3b. brionornyeckoe 3HayeHne a-aMuHokncnoTt. ObnacTv NpUMeHeHNs
amuHokmcnoT. benkn kak npupoaHelie Guononumepsl. Coctas 1 cTpoeHue 6enkoB. OCHO8HbIE
amMuHokucriomsl, obpa3syrowue 6enku. Xummyeckme cBocTea 6enkoB: rmaponus, geHarypauus,
KayecTBeHHble (UBETHbIE) peakummn Ha 6enku. MNMpeBpalleHus 6enkoB NULLM B OpraHn3Me.
Bronornyeckue pyHkumn 6enkoB. JJocmuxeHust 8 U3y4eHUU CIMPOeHUSs U CUHme3a besikos.

A3somcodepxawue eemepouyuknudeckue coeduHeHus. Fuppos u nupuOUH: 311EKMPOHHOE
cmpoeHue, apoMamuyecKkull xapakmep, passu4ue 8 rposiefieHUU OCHOBHbIX C80LICMS.
HykneuHosble kucrnomsi: cocmas u cmpoeHue. CmpoeHue Hykrneomudos. Cocmae HyKIeuHo8bIX
kucnom (HK, PHK). Ponb HykneuHo8bIx Kucriom 8 xu3HedesimesibHoOCmu op2aHU3MO8.



11 KINNACC
TeopeTnyeckne 0OCHOBbI XMMUU

CtpoeHne BellectBa. CoBpeMeHHas MoAernb CTpoeHnst atoMa. [lyanuam anektpoHa. KeaHmosbie
yucrna. PacnpeneneHne aneKkTpoHOB MO 3HEPreTUYECKMM YPOBHAM B COOTBETCTBUN C NPUHLMUMNOM
HaMMeHbLLEeN 3Hepruum, npasunom XyHaa v npuHuyunom Maynmn. OcobeHHOCTU CTpoeHUS
3HEPreTMYECKMX ypoBHEN aTOMOB d-311IEMEHTOB. QNEKTPOHHAasA KoHUrypaumsa atoma.
Knaccudukauns xummyeckmx asneMeHTosB (s-, p-, d-anemeHTbl). OCHOBHOE 1 BO30YXAeHHbIe
COCTOsIHMSI aTOMOB. BaneHTHble anekTpoHbl. [lepunognyeckas cucteMa XMMUYECKNX SNeMEHTOB
O.W. MeHngeneesa. Pusmyeckun cmbicn lNepmoanyeckoro 3akoHa [.. Mengeneesa. MpuyunHbl n
3aKOHOMEPHOCTU U3MEHEHWSI CBOWCTB 3M1EMEHTOB M UX COEAMHEHMI NO Nepuogam v rpynnam.

OneKTPOoHHasA Npupoaa XMMUYECKOW CBA3U. ANeKTpooTpuLaTenbHOCTb. KoBaneHTHas cBA3b, ee
Pa3HOBUOHOCTU U MeXaHU3Mbl 06pa3oBaHNsi (0OMeHHbIV U [JOHOPHO-aKLEeNToPHbIN). oHHas cBsi3b.
MeTtannuyeckas cBsi3b. BogopoaHas cBsisb. MexmonekynspHbie 83aumodelicmaus.

Kpuctannuuyeckme n amopdHble BewecTsa. TuMbl KPUCTANNUYECKNX PELLETOK (aTOMHas,
MOJekynsipHasi, MOHHasi, MeTannuyeckas). 3aBUCUMOCTb (PU3NYECKUX CBOWCTB BELLECTBA OT TUMNa
KpucTannuyeckon pewietku. MNpuymnHbl MHOroobpasus BellecTB. CoBpeMEHHbIE NpeAcTaBNeHMs O
CTPOEHUN TBEPADIX, XUOKMX U ra3o006pasHblx BewecTB. XKudkue Kpucmarsbi.

XuMnyeckne peakummn. FOMOreHHsle 1 reTeporeHHble peakumm. CKOpoCTb peakuuu, ee 3aBMCUMOCTb
OT pasfMyHbIX (PaKkTOPOB: NPUPOAbLI PearnpyroLmMx BeLWeCTB, KOHLEHTPpauumn pearnpyoLmx
BeLLeCTB, Temnepatypsbl (npasuno BaHT-INodda), nnowanm peakLmoHHON NOBEPXHOCTU, HANMYNS
KaTtanusartopa. QHeprus aktueauun. AkmusuposaHHbil Komrinekc. KatanmsaTtopsl 1 katanms. Ponb
KaTtanmsaTtopoB B NpMpoAe 1 MPOMBbILLIIEHHOM NPOU3BOACTBE.

lNMoHsimue 06 sHmanenuu u sHmponuu. SHepausi [ub6ca. 3akoH Necca u cneagcTBUs U3 HEro.
TennoBble 3PPEKTbI XMMUYECKUX peakunin. Tepmoxummudeckme ypaBHeHns. OBpaTMOCTb peakuuii.
XumMmunyeckoe paBHoBecue. CMeLLEeHNE XMMNYECKOrO paBHOBECUS N0 AENCTBUEM Pa3STUYHBIX
(haKTOpPOB: KOHLEHTPaLMN peareHTOB 1NN NPOAYKTOB peakLmu, aBrneHuns, Temnepartypbl. Ponb
CMELLEHNSI PAaBHOBECKSI B TEXHOMOTMYECKNX NMPOLIECCax.

OucnepcHble cuctembl. KomnoudHble cucmembi. VICTUHHbIE pacTBOpbl. PacTBopeHmne kak puanko-
Xnmmndeckunin npouecc. CnocoOdbl BbipakeHUs KOHLLEHTPaUUKM pacTBOPOB: MaccoBas 4oNs
pacTBOPEHHOrO BELLECTBA, MOJIpHast U MonsibHas KoHUeHmpauuu. Tump pacmeopa u
mumposaHue.

Peakuun B pactBopax anekTponnTtoB. KayecTBeHHble peakLmm Ha MOHbI B pacTBope. KMCnoTHo-
OCHOBHble B3auMoaencTenA B pacTBopax. AMdoTepHOCTb. MoHHOe rpou3sedeHue 800kbl.
BodopodHsiii nokazamerns (pH) pacmeopa. 'vaponus conen.

OKncnMTenbHO-BOCCTAaHOBUTENbHbIE peakumy B Npupoge, NPoM3BOACTBEHHbIX MpoLeccax 1
Xn3HeOeATenbHOCTU opraHu3MoB. OKuUcIumerbHO-80CccmaHo8UmMersibHbIU nomeHyuarsn cpeodsi.
Huazpamma lNyp63. MNoBeaeHne BelLecTB B cpefax € pasHbiM 3HadeHnem pH. MeTtoabl
3NEKTPOHHOTO U 3/IEKMPOHHO-UOHHO20 BanaHca. [anbBaHNYecknii anemMeHT. XnMn4eckue
NCTOYHMKM Toka. CmaHOapmHbIl 8000pO0HbIU 35iekmpod. CmaHOapmHbIlU 371eKmpoOHbIL
rnomeHyuan cucmemsl. PO cmaHdapmHbix 371eKmpoOHbIX nomeHyuanos. HanpasneHue
OKUC/IUMEesIbHO-80CCMaHoB8UMESTbHbIX peakyul. ANEKTPonnM3 pacTBOPOB M pacniaBoB COSEN.
MpakTuyeckoe NpUMEHEHWE 3NEKTPOonM3a Ans NoNydYeHUs LenoYHbIX, WenoYHO3eMerbHbIX
MeTannoB u anoMuHug. Kopposusa metannos: Buabl KOppo3uu, cnocobbl 3aLuTel METanoB oT
KOppo3uu.

OCHOBbI HEOPraHM4eCKoON XMMUn

Obwasg xapakrepuctuka anemeHtoB |A—IlIA-rpynn. Okcnabl 1 nepokcuabl HaTPUS 1 Kanus.
PacnosHaBaHve KaTMOHOB HaTpus 1 Kanus. Conu HaTpus, Kanus, Kanbums U MarHusi, UX 3Ha4eHue B
npupoae 1 X13Hn YenoBeka. KOMneKcHble cOeOUHEHUS armtoMUHUS. AOMOCUIIUKambI.



Metannbl IB-VIIB-rpynn (Meab, UMHK, XpoM, MapraHew). O6Lime pusnyeckne n xmMmyeckue
cBoicTBa. MonyyeHne n npumeHeHne. OKCUabl U TMAPOKCUAbI 3TUX METANNOB, 3aBUCUMOCTb UX
CBOWCTB OT CTEMEHMW OKUCIEHNS anemMeHTa. BaxHelnwme conu. OKMcnnTenbHble CBOMCTBA CONe
XpOMa 1 MapraHLa B BbICLLUEN CTENEHN OKUCNEeHNs. KomrieKcHble cOeOUHEHUS Xpoma.

Obwasg xapakrtepucTtuka anemeHtos |VA-rpynnbl. CBoMcTBa, NOnyYyeHne n npumeHeHue

yrnsi. AKTUBUPOBAHHBIN Yronb Kak aacopbeHT. HaHocmpykmypsi. Mupogbie docmuxXeHus 8
obriacmu co30aHusi HaHoOMamepuarsos. SMIeKMpPOHHOEe CMPOEHUE MOMEKY bl y2apHO20 2asa.
lMony4eHue u npumeHeHue y2apHoe2o 2a3a. bronorndeckoe aencTeue yrapHoro rasa. Kapbuapl
Kanbuus, antoMuHua 1 xenesa. KapboHatsl u rugpokapboHatbl. Kpy2zogopom yanepoda 6 xugol u
HexueoU npupode. KayecTBeHHas peakLmsa Ha kapboHaT-noH. Pnsnyeckme n XMMmMyYeckme CBOMCTBa
KpeMHusi. Cunatbl 1 cunuumabl. Okeung, kpemuus (1V). KpemMHueBble KMCNOTbI U UX COMMK.
CunukaTHble MMHeparnbl — OCHOBa 3€MHOWN KOPbI.

Obwasa xapakrtepuctuka anemeHtoB VA-rpynnel. Hutpuasl. KayectBeHHast peakums Ha MOH
aMMOHUS. A30THas KUCIOTa Kak okucnutens. Hutpatbl, Ux pnsmyeckue n xuMmmyeckme CBONCTBa,
npumeHeHne. CBONCTBA, Nony4yeHne n npumeHeHne gocdgopa. PochuH. PochopHbie un
nonugocdopHble KUCNoTbl. buonornyeckasa ponb ¢ocdaTos.

Obwasa xapakrtepucTtumka anemeHToB VIA-rpynnbl. Ocobble CBONCTBA KOHLEHTPUPOBAHHON CEPHOM
Kncnotbl. KayecTBeHHbIE peakumn Ha Cynbdua-, cynbuT-, 1 cynbgaT-UOHbI.

Obwas xapakrepucTtuka anemeHtoB VIIA-rpynnbl. OcobeHHocTn xummm dptopa. ManoreHoBogopoabl
N nx nony4veHune. FanoreHoBO4OPOAHbIE KMCINOThI U UX conun. KavyecTBeHHbIe peakLmMm Ha ranoreHua-
noHbl. Kucnopogcogepaiime coeguHeHus xnopa. lNprmMeHeHne ranoreHoB 1 X BaKHERLLNX
COEeaNHEHUNN.

bnazopodHbie 2asbl. lNpumeHeHue 61a20p00HbIX 2a308.

3aKOHOMEpPHOCTM B M3MEHEHMUM CBOWCTB NPOCThIX BELLIECTB, BOAOPOAHbIX COeAUHEHNIA, BbICLUMX
OKCWUIOB M MOPOKCUOB.

NoeHTndmrkauma HeopraHMYeCcKMX BELLLECTB U MOHOB.

XNMUA U KNU3Hb

Xnmusi B noBceaHEBHOWM XM3HW. MNMpaBuna 6esonacHomn paboTbl C e4KUMU, rOPHYMMN N TOKCUHYHBIMA
BeLlecTBamMu, cpeacTBamm ObITOBON XMMUMW.

Xnmus n akonornsa. XmMmyeckoe 3arpsisHeHne OKpyXKatoLLen cpebl 1 ero nocneacTauns.

10 KINACC

TemaTn4yeckoe nnaHMpoOBaHMe C yKasaHUeM KonmyecTBa 4acoB, OTBOAUMbBIX Ha U3y4eHue
KaXxxgomn TemMbl

Ne Tema Konuyectso
4acoB

1 | IToBTOpeHne MaTeprana Kypca XUMHHA 8-9 Kiacca: CTPOCHHE BEIecTBa 1

2 | IloBTOpeHme MaTepuana Kypca XUMHHU 8-9 Kiacca: XUMIUECKask peaKIIwst 1

3 | IloBTOpeHme MaTepuana Kypca XUMHUH 8-9 Kiacca: KiIacCU(PHUKAIUS BEIIECTB, XUMIUECKHE 1

CBOICTBA KJIACCOB HCOPraHUYCCKUX BCIICCTB

[ToBTOpeHue Matepuana Kypca XuMuu 8-9 kiacca: pelieHue 3ajgad

Ananmus PEIYIbTATOB BXOJHOT'O MOHUTOPHUHI A

Krnaccugukanus opraHn4ecKiX COSIHHEHHUH (TIPAaKTUKYM)

~N o o]
| | Rk e

CocraplieHre Ha3BaHUI OPraHIMYECKHUX BEIIECTB 0 (JOpMYyIiaM, CocTaBIeHUE GopMyI




OpPraHn4eCKNX BCIICCTB 110 HA3BAHUAM

8 | CocraBneHue MmapoCTepKHEBBIX MOJIeIel MOJIEKYJ OpraHHYeCKUX COeANHEHUH 1
9 | Uzomepus: cocraBneHne HopMyI CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB 1
10 | HaxoxxaeHue H30MepOB U TOMOJIOTOB 1
11 | Pemrenue 3a1a4y Ha HaXOXKIEHHE MOJIEKYJISIPHOM (POPMYITBI OPraHUYECKHUX BEILECTB 1
12 | DnexTpoHHBIE 3PYEKTH B OPraHUYECKUX MOJIEKyJIaX: HHAYKTHBHBIA 1 ME30MEPHBIH 1
13 | Pemrenwue 3a1a4 Ha MPaKTUYECKUH BBIXOA MPOAYKTA PEAKIIUH 1
14 | PemeHue 3a/1a4 Ha HAXOXKICHUE KOJIMYECTBA BEIIECTBA, MACChl, 00bEMA MPOYKTa, €CITH 1
OJITHO U3 UCXOJHBIX BE€HICCTB B3TO B N30BITKE
15 | Pemenne 3aa4, B KOTOPBIX PEareHT COACPKUT IPUMECH 1
16 | AnkaHbl: MEXaHU3M PEAKIIMU PaJAUKATBHOTO 3aMEIICHHS 1
17 | AnkaHbI: XUMHUYECKHE CBOMCTBA U CIIOCOOBI MTOTY4EHHS 1
18 | LmkioankaHbl: XUMUYECKHE CBOHCTBA U CIIOCOOBI MOyICHHUS 1
19 | AnkeHBI: ©30MEPUSI U TOMOJIOTHSI 1
20 | AJIKeHBI: MEXaHHM3M PEaKIINH IEKTPOPUIBHOrO MpucoenuHeHus. Korna He cobmonaercs 1
npaBuiio MapKOBHUKOBA.
21 | CocraBieHue ypaBHEHUH OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI HAa IPUMEpPE 1
AJIKEHOB
22 | Pemenue 3agannii 1o reMe «AJIKEHBD) 1
23 | AsnkanueHbl: XMMUYECKHAE CBOMCTBA U CIIOCOOBI MTOMYYCHUS 1
24 | AnkuHBI: H30MEpUSs, MPOTHO3UPOBAHUE XUMHUYCCKUX CBOMCTB AJIKUHOB 1
25 | I'enetnyeckas CBSI3b MEXIY KIACCAMH IPEAETBHBIX M HENPeAeIbHBIX YIIIEBOIOPOIOB 1
26 | 3akperuieHue Matepraia 1o U3y4eHHBIM KilaccaM YTIIeBOIOPOI0B 1
27 | Ananus KOHTPOIBHOM paboTHI 10 TeMe «HenpenenbHbie yriieBoIopoIbh 1
28 | ApeHBI: UCTOpHS Pa3BUTHUS B3TJIOB HAa CTPOSHHE OEH301a, IPOrHO3UPOBAHIE CBOIMCTB 1
apeHoB
29 | BriusHue KonbIa Ha aTKWIIBHBIN pamukain. OprueHTays B peaKIusIX AIEeKTPOUIEHOTO 1
3aMerneHus, opueHTaHTsl [ u Il poga
30 | I'eneTHueckas CBsI3b MEXKAY YIIIEBOIOPOIAMU 1
31 | CriupThl: HOMEHKIIATYpa U U30MEPHSI CITUPTOB 1
32 | CriupThl: XUMHYECKHE CBOMCTBA 1
33 | BaxkHeiimie nmpeacTaBUTEH CITUPTOB 1
34 | B3anMHOe BIUSHHEE apOMATHIECKOr0 KOJTbIa ¥ THAPOKCHIBHOM TPYIIITEI B MOJIEKYIIaX 1
(heHoNIOB, IPOrHO3UPOBAHKUE CBOMCTB ()EHOJIOB
35 | AHaym3 KOHTPOIBHOM paboTHI 10 TeMe «I HIPOKCHIIbHBIE COCTUHCHHSI 1
36 | IIpaktukym o remam «CriapTen», «DEHOIB 1
37 | KapOoHMIbHBIE COCTMHEHUS: XUMUIECKUE CBOHCTBA 1
38 | KapOoHmibHBIE COSTMHEHUS: CIOCOOBI MTOMyYeHUs. BaskHelmure npeacraBuTens 1




39 | KapOoHOBBIE KUCIIOTHI: TPUBUATBHAS HOMCHKIIATYPa, H30MepHsl. MEeXaHU3M peaKiuu 1
ANEKTPOYHUIBHOTO 3aMELICHUS
40 | KapOoHOBBIE KHCIIOTHI: XHMUYECKHE CBOHCTBA, CIIOCOOBI ITOTyYEeHHSL. 1
41 | OcoGeHHOCTH XUMUYIECKUX CBOMCTB HEMPEACTbHBIX, apOMAaTHYCCKUX, TUKAPOOHOBBIX 1
KHCJIOT
42 | IIpou3BoaHbIe KAPOOHOBBIX KHCIIOT. 1
43 | I'eHeTHuecKas CBsI3b MKy KIIaCCAMH U3YyUCHHBIX OPraHMUYECKUX COSAUHEHHN 1
44 | T'eHeTHuecKas CBsI3b MKy KIIaCCAMH U3YyUCHHBIX OPraHMUYECKUX COSAUHCHHN 1
45 | AHanu3 KOHTpOJBbHOM paboTh! o Teme «KapOoHuibHbIe coenuHeHus. KapOooHOBEIE 1
KUCIOTHL. CIIOXKHBIE 3HUPBI»
46 | Ipaktuxym o teme «Kuciaopojcoaepkaiiue opraHuueckue COSMHEHU 1
47 | Onrtudeckast n3oMepusi MOHOcaxapua0B. O0pa3oBaHUE MUKINIECKUX HOPM 1
MOHOCaXapHJI0B
48 | MoHocaxapuasl: BaKHEHIIINE TIPEICTaBUTEIH 1
49 | ducaxapu/ipl: BOCCTaHABJIMBAIOLINE U HEBOCCTAHABJIMBAOLINE caxapa. 1
50 | buonmorudeckoe 3HaUEHKE YTIIEBOIOB 1
51 | AMUHBI: XUMHUYECKHE CBOHCTBA 1
52 | Pemenue 3aganuii o reMe « AMUHBI» 1
53 | Xumudeckue cBOMCTBA U CIIOCOOBI MOJIYYCHUSI aMUHOKHUCIIOT 1
54 | benku: 0COOCHHOCTH CTPOCHHUS U OMOJIOTHYECKOE 3HAUCHHE 1
55 | AHaym3 KOHTPOIBHOH paboTHI IO TeMe «YTIEBObl. AMHHBI. AMUHOKHCIIOTBI» 1
56 | Pemrenue 3amay mo reMe «A30TcoepKaliie OpraHuIecKue COeIMHCHUS 1
57 | Pemrenue 3a1a4 1o ypaBHEHHUSAM ITOCTIEIOBATEIBHBIX PEAKITHIA 1
58 | Pemrenue 3a1a4 1o ypaBHEHHUSAM ITOCTIEIOBATEIBHBIX PEAKITHIA 1
59 | Pemrenue 3a1a4 1mo ypaBHEHUSM MMapauIeIbHBIX PeaKIIHi 1
60 | Pemrenue 3a1a4 1mo ypaBHEHUSM MMapaJuIeIbHBIX PeaKIIHi 1
61 | Pemrenne KOMOMHHPOBAHHBIX 33124 1
62 | Pemrenne KOMOMHHPOBAHHBIX 32124 1
63 | OxucnuTENBHO-BOCCTAHOBUTEIbHBIE PEAKITMY B OPraHnIeCKOH XUMUH 1
64 | CocraBnenue OBP ¢ yuactuem opraHMdecKux BEIIeCTB 1
65 | Pemrenue 3amanuii mo Kypcy opranuveckon xumun B opmate EI'D (1 gacTh) 1
66 | Pemenue 3amanuii mo Kypcy opranndeckoit xumun B popmate EI'D u3 BapranToB 1
MPONLIBIX JieT(1 JacTh)
67 | Pemrenue 3amanuii mo Kypcy opranuveckon xumun B opmate EI'D (2 yacth) 1
68 | Pemenue 3amanuii mo Kypcy opranndeckoit xumud B popmate EI'D u3 Bapuantos 1

MPOLUIBIX JIET (2 4acTb)

11 KINNACC




KaXxxgomn TemMbl

Tematnyeckoe nnaHnpoBaHue C yKkazaHuem KomnimyectBa 4acoB, OTBOANMbIX Ha U3syvyeHue

Ne Tema Konuuaectso
9acoB
1 | IToBTOpeHME Kypca OPraHMYECKON XUMUH: YTIIEBOAOPOIBI 1
2 | IloBTOpeHHE Kypca HEOPraHUICSCKON XUMHUU: KUCIOPOICOCPKAIIUE BEIIECTBA 1
3 | IloBTOpeHME Kypca OpraHMYECKOH XMMUH: TCHETHYECKAs CBSI3b MEXKy KITaCCaMHU BEIIIECTB 1
4 | AHanu3 BXOIHOTO MOHUTOPHHTA 1
5 | OcHOBHBIE MOHATHS U 3aKOHBI XUMHUH 1
6 | 3amaum Ha HAXOXKJICHUE MOJIEKYJIAPHON (POPMYIIBI BEIIECTBA 1
7 | CocTaBneHue 3JEKTPOHHBIX KOH(HUTYpaIuii aTOMOB XUMHUYECKHUX JIEMEHTOB 1
8 | OOImas xapakTepucTuKa XHMHYECKOTO 3JIEMEHTa 1
9 | 3aKOHOMEPHOCTH B M3MEHEHUSIX CBOWCTB aTOMOB XMMHYECKHUX AJIEMEHTOB U 1
00pa30BaHHBIX MU BEIICCTB
10 | Onpenenenre THIIa XUMAYECKON CBSI3H B BEIIECTBAX 1
11 | I'nOpuan3anus aToMHBIX opouTaseii. [IpocTpaHCTBEHHOE CTPOCHHE MOJICKYIT 1
12 | B3auMoCBsI3b MEXKAY TUIIOM XMMHUYECKOM CBSI3U, TUIIOM KPUCTAJUIMYECKON PEILIETKU U 1
CBOMCTBaMH BEILECTB
13 | AHanmu3 KOHTPOJIbHOM paboThI 1Mo TeMe «CTpoeHUE BEelecTBay 1
14 | OnpeneneHre THIIOB PEAKIUU 110 YPABHEHUIO 1
15 | 3akoHOMEPHOCTH POTEKAHUS XUMHUYECKUX PEAKITHI C TOYKH 3PCHUS TEPMOXHUMHH 1
16 | Pemenue 3amau mo teme « TepMOXUMHUSD» 1
17 | 3aKOHOMEPHOCTU NPOTEKAHUS XUMUYECKUX PEAKLUIl C TOUKH 3pEeHUS] XUMHUUECKON 1
KHHETHKH
18 | Pemenue 3amad o reme «CKOpOCTh XUMHUECKON PEaKIuuy 1
19 | Pemenwue 3amau mo TeMe « XMMUYECKOE paBHOBECHEY 1
20 | Boruncienus Ha 00bEMHBIE OTHOIIEHUS Ta30B 1
21 | Pemrenue 3a/1a4 Ha pacTBOPCHHE B BOJIE MIEIIOUYHBIX METAJUIOB, KPHCTAJIOTHIPATOR. 1
22 | Pemrenue 3a/1a4 ¢ UCIOIB30BAHUEM ITOHATHS «PACTBOPUMOCTEY, «TUTP PACTBOPA» 1
23 | Pemenue 3anad Ha paz0aBieHne U KOHIICHTPUPOBAHNE PACTBOPOB C UCIIONB30BAHIEM 1
TIpaBUJIa CMEIICHIS.
24 | CocraBneHue ypaBHEHHI peakInii HOHHOTO OOMeHa 1
25 | Pemrenue 3a1a4 Ha ypaBHEHUSX PEAKIIMHA, IPOUCXOISIIIUX B PacTBOpaX 1
26 | Pemrenue 3a/1a4 Ha ypaBHEHUSX PEAKIIMHA, IPOUCXOISIIIUX B PacTBOpaX 1
27 | CocraBneHue ypaBHEHHIA THIPOIIN3a BEIISCTB 1
28 | CocraBneHne ypaBHEHUH OKHCIUTEEHO-BOCCTAHOBUTEIBHBIX PEAKIHAH C 1
HCIOJIE30BAaHAEM METO/Ia SJICKTPOHHOTO OaTaHCca W PACUETHI IT0 HIUM
29 | CocraBneHue ypaBHEHUH OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIAH C 1

HCIOJIb30BAHUEM METOJA SJICKTPOHHO-MOHHOI'O Oairanca u PacyeThl IO HUM




30 | KauecTBeHHBIE 3a71a4H 110 TeMe ““DJIEKTPOJIM3 PACTBOPOB M PACILIIABOB 3JIEKTPOIUTOB”. 1
31 | PacuerHble 3aauu o TeMe “DJIEKTPOIN3 PACTBOPOB U PACILIABOB JIEKTPOIUTOB”. 1
32 | AHanu3 KOHTPOJBHOU PabOTHI OI TeMe « XUMHUYECKUE PEAKIIINY 1
33 | Knaccudukanus BemecTs 1
34 | TIpakTuKyM 10 HOMEHKJIATYpEe BEIIECTB 1
35 | XapakrepHble CBOWCTBAa METAJIIOB 1
36 | CriocoObI OMyUeHHSI METAJIIOB 1
37 | OcHOBHBIE OKCHJIBI: CBOMCTBA U CIIOCOOBI MOTY4EHHSI 1
38 | OcHOBaHUsI: CBOMCTBA U CIIOCOOBI MOITYYEHUS 1
39 | AMmpoTepHBIE COCIMHEHHS: CBOMCTBA U CIIOCOOBI MOTY4YEHUS 1
40 | CsoiicTBa KOMIIJIEKCHBIX COEIUHEHHUH 1
41 | Pemenue 3a1a4 Ha YaCTUYHOE B3aUMOAECUCTBHE CMeCel HEOPraHUUECKUX BEIIECTB C 1
OHpeZ[eHeHHLIMI/I peaFeHTaMI/I
42 | Pemenue 3a1ay Ha YaCTUYHOE B3aUMOECHCTBHE CMECeH HEOPraHNYECKUX BEUIECTB C 1
OHpeZ[eHeHHLIMI/I peaFeHTaMI/I
43 | KauecTBeHHBIC 3aJaUl Ha ITPEBPAIICHHUS METAJUIOB M UX COCANHCHUI 1
44 | KonnuecTBEHHBIC 3a]]a91 HA MIPEBPAIICHUS METAIUIOB U MIX COSIMHCHUM 1
45 | T'eHern4eckas CBsI3b MEKY COSAMHEHUSIMH METAJIJIOB 1
46 | AHanHu3 KOHTPOJIHHON PabOTHI IO TeMe «MeTaTbl» 1
47 | Pemenue 3aaanuii 1o TeMe «['eHeTHYecKas CBsI3b MEK/Y COSTMHCHUSIMH METAILIOBY 1
48 | XapakTepHble CBOICTBa HEMETAIIOB 1
49 | Croco0bl TONyYeHUsT HEMETAIIIOB 1
50 | KucnoTHbIe OKCHIBI: CBOHCTBA B CITIOCOOBI TTOTYICHHS 1
51 | KucnoTel: cCBOHCTBa M ClIOCOOBI TTOMYYCHUS 1
52 | Comu: cBoiicTBa 1 crIOCOOBI ITOMYYSHHS CPETHUX COICH 1
53 | Comu: cBoiicTBa B ClIOCOOBI TTOMYYCHMSI KHCIIBIX 1 OCHOBHBIX COJICH 1
54 | KauecTBeHHBIC 3a]1a91 HA TIPEBPAIICHIS HEMETAIUIOB M HX COCITUHCHUIA 1
55 | KomndecTBeHHBIC 332U HA TTPEBpAICHUS HEMETAJIOB U UX COCTUHCHHM 1
56 | 'eneTmueckas CBsI3b MEXKIY COCAMHEHUSMU HEMETAIIIIOB 1
57 | Pemrenue 3amanunii mo reme «I'eHeTHUYECKas CBSI3b MEXAY COCAMHEHUSMU HEMETAIIIIOB) 1
58 | Pemrenue 3a1a4 1mo ypaBHEHHUAM ITOCTICIOBATEIBHBIX PEAKITHIA 1
59 | Pemrenue 3a1a4 1o ypaBHEHUSAM MTOCIIEIOBATEIBLHBIX PEAKITHIA 1
60 | Pemrenue 3a1a4 mo ypaBHEHUSAM MMapaJlIeIbHBIX PeaKIHi 1
61 | Pemrenue 3a1a4 mo ypaBHEHUSAM MMapalieIbHBIX PeaKIHi 1
62 | Pemrenne KOMOMHHPOBAHHBIX 32134 1
63 | Pemrenne KOMOMHHPOBAHHBIX 337134 1




64 | AHanu3 KOHTPOJBHOH paboTHI 1o TeMe «Hemeranasn 1
65 | IIpaBuia paGoTHI ¢ BelecTBAMU B OBITY 1
66 | ObmacTu MpUMeHEeHHUs OPraHNYECKUX U HEOPraHMYECKHX BEIECTB 1
67 | Pemenue 3amanuii no Kypcy Heopranudeckoid xumuu B popmare EI'D (1 gacts) 1
68 | Pemenue 3amanuii o Kypcy Heoprannieckoid xumuu B popmare EI'D (2 gacTp) 1
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