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1. IlnanupyemMble pe3yabTaThl OCBOEHHsI y4€OHOT0 TIpeaMeTa « XUMHsDH
Ilnanupyemoie AUUHOCMHbBIE PE3YAbHANDI

Jluunocmuolie pe3yiomamol ¢ chepe omuouteHul odyuauuxca K ceoe, K
ceoemy 300p06bI0, K RO3HAHUIO cefA:

OpueHTalMs 00YYArOIIMXCS HA JTOCTHKEHUE JIMYHOTO CYACThS, PEATU3ALUI0
MO3UTUBHBIX  JKU3HEHHBIX  MMEPCHEKTUB, HHUIIMATUBHOCTb, KPEATHUBHOCTB,
TOTOBHOCTh M CHOCOOHOCTh K JMYHOCTHOMY CaMOOMNPEACIEHUIO, CIIOCOOHOCTh
CTaBUTH LEN U CTPOUTH JKM3HEHHBIE MJIaHBI;

TOTOBHOCTh M CHOCOOHOCTH 00€CHEYnTh €€0€ W CBOMM OJIM3KUM JOCTOHHYIO
)KH3Hb B IIPOLIECCE  CAMOCTOATEIBHONW, TBOPYECKONM M OTBETCTBEHHOM
JESATEbHOCTH,

TOTOBHOCTh M CHOCOOHOCTH OOYYAKOUIMXCS K OTCTaWBAHWIO JIMYHOTO

JOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIPAOATHIBATH
COOCTBEHHYIO TO3WIMKD MO0 OTHOLIEHHID K OOLICCTBEHHO-TOIUTHYECKAM
COOBITMSIM MPOLUIOTO M HACTOSIIET0O HAa OCHOBE OCO3HAHWUS W OCMBICIICHUS
HACTOPHUU, TYXOBHBIX IIEHHOCTEN U JOCTMIKEHHMN HAIIIEH CTPAHBI,
TOTOBHOCTb M CITOCOOHOCTH O0YYAFOIIMXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B
COOTBETCTBUM C OOLICYETIOBEYECKMMH LICHHOCTSMH M HICAIAMU TPAKIAHCKOTO
oOmecTBa, MOTPEOHOCTh B (PUBMYECKOM CAMOCOBEPIICHCTBOBAHWUM, 3aHSATHSIX
CHOPTHBHO-03JJ0POBHTEIBHON AEATENBHOCTBIO;

OPUHIATAEC W peali3alrs LEHHOCTEH 310poBOro M 0Oe3omacHoro odpasza
YKU3HHU, OEPEKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLICHUE K COOCTBEHHOMY
(PU3NYECKOMY U MICUXOJIOTUYECKOMY 3I0POBBIO;

HEMPUATUE BPEJAHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB.

Jluunocmnule pesyromamol 6 cepe OmHOWICHUU 00yUAOUWUXCA K
Poccuu kax k Pooune (Omeuecmey):

pocCUiicKas WACHTUYHOCTb, CHOCOOHOCTH K OCO3HAHWIO POCCHICKOMN
WIEHTUYHOCTH B MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO NPHYACTHOCTH K UCTOPUKO-
KyJIbTYPHOH OOIIHOCTH POCCHUHCKOro Hapoaa W cyabOe Poccum, maTpuoTusm,
TOTOBHOCTB K CHY>KEHUIO OTEYECTBY, €T0 3aIIUTE;

VBOKEHUE K CBOEMY HApOAy, YYBCTBO OTBETCTBEHHOCTH Iepen PomauHoi,
rOpAOCTH 3a CBOW  Kpail, cBOWO PoauHy, M[OpoLIIOE H  HACTOSIIEE
MHOTOHAMOHAIBHOIO Hapoaa Poccun, yBaKEHUE K FOCYIapCTBEHHBIM CUMBOJIAM
(rep0O, duar, ruMH);

(OpMUPOBAHKE YBAKECHUS K PyCCKOMY SI3BIKY KaK FOCYAapPCTBEHHOMY SI3BIKY
Poccuiickoii denepanuu, SBISIOMIEMYCS OCHOBOM POCCUHCKON HMACHTUYHOCTH U
IJIABHBIM (PAKTOPOM HAMOHAILHOTO CAMOONPEACIICHUS,

BOCIIUTAHUE YBAKEHUS K KyJbType, s3bIKaM, TPAAULMSIM M OObIYasM
HapoA0B, NpoKuBaroLx B Poccuiickoi denepanny.



Jluunocmnoele pesyiomamol ¢ cepe OMHOWEHUU O00yUaOUIUXCA K
3AKOHY, 20Cy0apcmey U K 2paxcoaHCcKkomMy oduiecmey:

IPKAAHCTBEHHOCTh, TPAXKAAHCKAS MO3WLKAS AaKTUBHOIO M OTBETCTBEHHOTO
YJIEHA POCCUICKOrO OOILIECTBA, OCO3HAKOUIETO CBOM KOHCTHTYLIMOHHBIC MpaBa W
00sI3aHHOCTH, YBKAOLIETO 3aKOH W MPABONOPSAAOK, OCO3HAHHO MPUHHAMAFOIIETO
TPAJIMLIMOHHBIE HAUMOHAJIBHBIE W OOIICYETIOBEUECKAE TYMAHUCTHYECKHAE W
JEMOKPATHYECKUE LICHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM YKU3HMU,

OPU3HAHUE HEOTYYKIAEMOCTH OCHOBHBIX MpaB M CBOOOJ YEIOBEKa,
KOTOPBIC MPUHAMIEKAT KAKIOMY OT POXKACHHUS, TOTOBHOCTh K OCYIICCTBIICHUIO
COOCTBEHHBIX TpaB M CBOOOA O€3 HapylIeHWs MpaB M CBOOOX APYTHX JIHLL,
TOTOBHOCTb OTCTaMBaTh COOCTBEHHBIC MPaBa U CBOOOMBI YEIOBEKA U MPAKIAHMHA
COMIACHO OOUICNPU3HAHHBIM MPUHLIMIIAM W HOPMaM MEXAYHAPOAHOIrO MpaBa v B
coorBerctBuM ¢ KoHctutyrmueid Poccuiickoit  @depeparuu, mnpasoBas U
NOJUTHYECKAs TPAMOTHOCTb,

MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VPOBHIO Pa3BHUTHS
HAyKM W OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOE HA AWAJIOre KYJBTYP, a TAKXKE
pa3auyHbIX (PopM OOMIECTBEHHOIO CO3HAHUS, OCO3HAHME CBOEr0 MecTa B
NOJIUKYJIETYPHOM MUDE;

WHTEPUOPH3ALMS LIEHHOCTEH JEMOKPAaTHH W COLMAIBHON COJMIAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHMIO OTHOLICHWHA B Tpynne Win
COLIMAJIBHON OpTraHu3aLiy,

TFOTOBHOCTb OOYy4YarOIIUXCs K KOHCTPYKTHBHOMY V4YacTHUIO B MNPHUHITHA
PELICHU, 3aTparMBalOIIMX WX MpaBa U HMHTEPECH, B TOM YHUCIEC B Pa3IMYHbBIX
(dopMax OOIIECTBEHHOW CaMOOpPraHu3aluy, CaMOYMPABJICHUS, OOUIECTBEHHO
3HAYUMOM ACIATEIbHOCTH,

OPUBEPKEHHOCTh  MACSAM  MHTEPHAMOHAIM3MA, JPYXKObI, PABEHCTBA,
B3aMMOIMOMOLIM  HApPOJOB, BOCHOUTAHHWE  YBAXHUTEIBLHOTO  OTHOLICHUS K
HAMOHAJILHOMY JOCTOMHCTBY JIFOJEH, X YyBCTBAM, PEITUTHO3HBIM YOCSIKICHUSIM;
TOTOBHOCTh ~ OOYYAlOIIMXCS ~ NPOTUBOCTOSATH  MACOJOTMH  3KCTPEMH3MA,
HAlMOHAIM3Ma, KCEHOPOOMM, KOPPYNUMH, JUCKPUMHHALMK TO COLMUAJIbHBIM,
PEITUTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM MPHU3HAKAM M JAPYTUM HETaTUBHBIM
COLMATBbHBIM SIBIICHHSIM.

Jluunocmuvie pesynomamvl 6 cghepe OMHOUIEHUI 00yUaOUUXCA C
OKPYHCAIOUWUMU TIHOObMU

HPAaBCTBCHHOE  CO3HAHWE W  TOBEJCHWE HA  OCHOBE  YCBOCHUS
OOIIEUEIOBEUECKMX IIEHHOCTEHM, TOJIEPAHTHOTO CO3HAHWS W TIOBEICHHUS B
HNONUKYJIETYPHOM MHPE, TOTOBHOCTH M CIOCOOHOCTH BECTH JUAJIOT C JPYTHMH
JFOIBMH, JOCTUTAaTh B HEM B3aUMONOHWMAHUS, HAXOJAWTh OOMME TIETH |
COTPYTHHYATH ISl UX JOCTHXKCHUS,
NPUHIATAE TYMAHUCTHYECKMX IIEHHOCTEH, OCO3HAHHOE, VBAKUTEIBHOE U
n00poKeIaTeNbHOE  OTHOIICHHWE K  JPYroMYy  4YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;



CMOCOOHOCTh K  COMEPESKUBAHUIO W (POPMUPOBAHUE  MO3UTUBHOTO
OTHOLIEHUS K JIIOJSIM, B TOM YHMCJIE K JIULAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl U UHBAIUAM; O€PEKHOE, OTBETCTBEHHOE U KOMIETEHTHOE OTHOILIEHUE K
($U3NUECKOMY U TICUXOJIOTMYECKOMY 3JI0POBBIO IPYTHX JItOJIEH, YMEHUE OKA3bIBATh
NEPBYIO MOMOIIIb;

(GopMUpPOBaHKUE BHIPAKECHHOW B TOBEACHUM HPABCTBEHHOW MO3UIMH, B TOM
YHCJIE CNOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HPABCTBEHHOIO CO3HAHUS U
NOBEJICHHUS HA OCHOBE YCBOCHHUs OOIIECYETOBEUECKMX IICHHOCTEH U HPABCTBEHHBIX
YyBCTB (UECTH, AOJTa, CIPABEJIMBOCTH, MAJIOCEPAMS M IPY>KEITO0U);

Pa3BUTHUE KOMIIETEHIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, JACTbMHU MJIQALICTO
BO3pacTa, B3pOCABIMM B 00pa30oBaTEIbHOUN, OOLIECTBEHHO MOJIE3HOHN, y4deOHO-
UCCJIE0BATENBCKOM, TPOSKTHOM U IPYyTUX BUJAX ACITEIbHOCTH.

Jluunocmuvie pesyromamol 6 cepe omHoOuwleHUNl 00yuarUUXCA K
OKPYIHCAIOUWEeMY MUDY, HCUGOU RPUPOOE, XYO0HCECHBEHHOU KY1bmype:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VPOBHIO Pa3BHUTHUS
HAyKH, 3HAaYUMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIQJICHUE OCTOBEPHOH MHMOpManueii 0 MePeaOBbIX JOCTHIKCHUSIX U OTKPBITHSIX
MHUPOBOI U OTE€YECTBEHHOIN HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTPOHCTBE MUPaA U OOLIECTRA;

FOTOBHOCTH M CIHOCOOHOCTH K  00pa3oBaHWIO, B TOM  YHCIE
caM000pa3oBaHuI0, HA TPOTHKEHWH BCEH JKM3HW, CO3HATENIbHOE OTHOIIECHHE K
HEMPEPHIBHOMY 00pa30BaHWI0 KaK YCJIOBHIO YCIEIIHOW MpodeccnoHaNbHON U
OOIIIECTBEHHOM ICATEILHOCTH,

JKOJIOTMYECKass KyJbTypa, OEpeKHOE OTHOLICHUS K POJHOM 3eMile,
OpUpPOIHBIM OorarcTBaM Poccun W MMpa, TOHWMaHWUE BIMSHHUS COIHMAIbHO-
SKOHOMHYECKUX TPOIECCOB HA COCTOSSHUE MPUPOJHON M COIMAJILHOM CpEbl,
OTBETCTBEHHOCTh 34 COCTOSHHE TMPUPOAHBIX PECYpCOB, YMEHHMS M HaBBIKU
Pa3yMHOTO TMPHUPOAOTIONL30BAaHUS, HETEPIIUMOE OTHOIIECHUE K JACHCTBHSM,
MPUHOCAIIMM BPEd DSKOJOTHH, MPHOOPETEHUE OMbITA OSKOJIOrO-HaAMpaBICHHON
JCATELHOCTH,

ACTETMYECKOE OTHOIIEHUS K MHUPY, TOTOBHOCTh K ACTECTHUYECCKOMY
00yCTpOHCTBY COOCTBEHHOIO OBITA.

Jluunocmmuole pe3ynomamol 6 chepe OMHOMWEHUN 00YUAIOUIUXCA K CEMbe
U pooumensam, ¢ MmoM YUcie NOO20MOBKA K CEMEUHOU HCUHU:

OTBETCTBCHHOE OTHOIICHHWE K CO3JaHHUI0 CEMBbHM HAa OCHOBE OCO3HAHHOTO
MPAHATHSA HEHHOCTEN CEMENHOMN YKU3HHU,

MOJIOKUTENBHBIA 00pa3 CeMbH, POJUTENBCTBA (OTIIOBCTBA U MATEPUHCTBA),
WHTEPUOPHU3ALINS TPATUIMOHHBIX CEMEHHBIX IEHHOCTEH.

JluunocmHele pe3yibmamel 6 chpepe omHouleHUs 00yUauuUxca K mpyoy,
8 cghepe couuanbHO-IKOHOMUYECKUX OMHOUICHUIL:



YBOKXECHHE KO BCeM (hopmMaM COOCTBEHHOCTH, TOTOBHOCThH K 3alUTE CBOEH
COOCTBEHHOCTH, OCO3HAHHBIA BbIOOP Oyaywieil mpodeccun Kak myTh W CHOCOO
peanu3aiuu COOCTBEHHBIX JKU3HEHHBIX MJIAHOB;

TOTOBHOCTb OOYYAIOIIUXCS K TPYAOBOM MpOo(ECCUOHAILHON NEATENIbHOCTH
KaKk K BO3MOXHOCTM y4YacTHUSi B PEUICHUM JIMYHBIX, OOILIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAMOHATBHBIX TPOOJIEM;

NOTPeOHOCTh TPYAMTHLCS, YBOKEHUE K TPYAy U JIOASIM TPyJa, TPYJOBBIM
JOCTHKEHUAM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOUICHUE K
Pa3HBIM BHIaM TPYIOBOH JEATEIILHOCTH;

TFOTOBHOCTb K CaMOOOCTYKMBAHUIO, BKIItOUass OOYYCHHUE W BBINOJIHEHHE
JOMALTHUX OOS3aHHOCTEH.

Jluunocmmuele pesynomamol ¢ cghepe uU3UYECKO20, NCUXOIOZUYECKO20,
COUUAIbHO20 U AKA0EMUYECKO20 O1a20N0ay A 00y4arOuuxca:

(pU3MUECKOE, IMOLMOHATIBHO-TICUXOJIOIMYECKOE, COL[MATIbHOE OIaromnoayyue
oOyvaromuxcst B JKA3HM O00pa30BaTENIbHON OpraHu3aluu, OLIyLICHHE ACTbMHU
0€30MaCHOCTH W TICUXOJIOTHYECKOTr0 KOM(POpTa, MHPOPMALMOHHONH GE30MACHOCTH.

Ilhanupyemoie memanpeomemrboie pe3yibmanbol
MeTanpeaMeTHBIE  Pe3yJIbTaThl  OCBOCHMSI OCHOBHOM 00Opa3oBaTeiIbHOM
OPOrpaMMbl MPEACTABIEHBI TPEMS TPYNIIAMHA YHUBEPCATIbHBIX YUCOHBIX ACHCTBHM

(YYD).

PerynsitTuBHbIC YHUBEPCA/IbHBbIC YUeOHbIC AelCTBUS

BbInycCKHHK HAYYHTCSH:

CaMOCTOSITENIBHO OMPEACTATh LENN, 3a]aBaTh NapaMeTpbl U KPUTEPUH, TIO
KOTOPBIM MO>KHO OTIPEACIUTD, YTO LENb TOCTUTHYTA,

OLICHWBATh BO3MOJKHBIE MOCIEACTBUS JOCTHXKEHUSI MOCTABJICHHON LENU B
JESATEILHOCTH, COOCTBEHHOH KU3HU M KU3HU OKPY>KAIOLIUX JIFOACH, OCHOBBIBAsChH
Ha COOOPAKCHUSIX ITUKU U MOPAJIH;

CTaBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3aJa4d B 0OPa30BATEIBHOU
JESATEIILHOCTH W KU3HEHHBIX CHTYALMSIX;

OLICHWBATHh PECYPCHl, B TOM YMCJIE BpPEMS W JPYIME HEMATCPHUATIBHBIC
pecypehl, HEOOXOAUMBIE ISl JOCTHXKEHU S TOCTABJIEHHOM LIENH,

BBIOMpATh MyTh MOCTHXKCHUS LENH, TUIAHUPOBATH PEIICHUE MOCTABICHHBIX
3a/1a4, ONTHMHU3UPYSl MaTEPUATILHBIC U HEMATEPHAIIBHBIE 3aTPATHI,

OpraHu3oBbIBaTh 3(Q(EKTUBHBIA TMOUCK PECYPCOB, HEOOXOIUMBIX AJIs
JOCTUKECHHSI TOCTABJICHHOM 1IN,

COMOCTABJIATh MOJIYYEHHBIH PE3yJbTaT JEATEIBHOCTH C TOCTABICHHOU
3apaHee LEIbLO.

Io3naBaTebHBbIC YHHBEPCAJIbHbBIC YUeOHbIE AeiiCTBUA
BbInyCKHHK HAYYHTCSH:



UCKaTh M HAXOJUTh OOOOIIECHHBIE CHOCOOBI PELICHUS 33]a4, B TOM YHCIIE,
OCYUIECTBJISITh PA3BEPHYTHIM WH(OPMAIIMOHHBINA MMOUCK U CTaBUTh HA €r0 OCHOBE
HOBBIC (YUEOHBIE U TIO3HABATEIILHBIC) 3a/1a4H;

KPUTUYECKA OICHUBATh W WHTEPNPETUPOBATh WHMOPMAIMIO € Pa3HBIX
MO3WIMIA, pacno3HaBaTh W (PUKCUPOBATH MPOTHUBOPEUYUST B HMH(POPMALIMOHHBIX
MCTOYHUKAX,

UCIOJIb30BAaTh  PA3JIMYHBIE  MOJEIBHO-CXEMATUUYECKUE CPEACTBA  JUIs
MPEACTABJIICHNAS CYIIECTBEHHBIX CBA3CH W OTHOIICHWIN, a4 TAK)KEe MPOTHBOPEUMN,
BBISIBJIECHHBIX B MH(OPMAIIMOHHBIX UCTOYHHKAX;

HAXOJIUTh U MTPUBOJUTH KPUTUUYECKUE apTYMEHTHI B OTHOLIEHUW JCHCTBUM 1
CY>KJIEHUH Jpyroro, CHOKOWHO H Pa3yMHO OTHOCUTHCS K KPUTHYECKUM
3aMEYAHKUSIM B OTHOIICHHMH COOCTBEHHOI'O CYKACHMS, PAacCMarpuBaTh WX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTH 3@  paMKd  y4yeOHOro  mpeaMera W OCYIICCTBIISTH
LIEJICHANPABJICHHBIA MOMCK BO3MOKHOCTEH JJIi UIMPOKOro MEPeHoca CPEICTB U
CIT0c000B JICHCTBH,

BBICTPaNBaTh MHAMBUAYATbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHUYEHMS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

MEHSITh U YAEP>KUBATh PA3HBIC TO3UIIUN B MMO3HABATEIBHON JEATETBHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBUS

BbInyCKHHK HAYYHTCSH:

OCYLIECTBIATh ACIIOBY0 KOMMYHHKALMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3POCIILIMM (KaK BHYTPH 00pa30BaTEIbHON OpraHu3aluy, TaK U 3a €€ MPeaeiiaMmu ),
noa0Mpare MapTHEPOB IJI JEJIOBOM KOMMYHMKALIMM HMCXOIs W3 COOOpaKeHMIA
PE3YJIBTATUBHOCTH B3aUMOJCHCTBUSA, & HE JINYHBIX CUMITATHIA,

OPHU OCYLICCTBICHUM T'PYNNOBOi paboThl ObITh KaK PYKOBOAMTENEM, TaK W
YJIEHOM KOMaHJbl B Pa3HBIX POJIAX (FEHEPATOp WACH, KPUTHK, HCIOJHHUTEIb,
BBICTYNAOLINA, SKCIIEPT U T.J1.);

KOOPAMHUPOBATH W  BBIMNOJHATH PAbOTy B YCIOBUAX PEABHOIO,
BUPTYAIBHOIO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

Pa3BEPHYTO, JIOTHYHO MW TOYHO M3JIaratb CBOK TOYKY 3pEHHUSA C
UCIOJIb30BAHUEM aICKBATHBIX (YCTHBIX M TUCBMEHHBIX ) SI3BIKOBBIX CPENICTB;

pacro3HaBaTh KOH(PJIMKTOICHHbBIE CUTYalluu W MPEAOTBPALLATh KOH(DINKTHI
J0 WX AaKTUBHOW (a3el, BBICTpaWBaTh JACIOBYKD M  00pa30BaTCIbHYIO
KOMMYHHKALMIO, H30€rast JMYHOCTHBIX OLICHOYHBIX CY>K/ICHUH.

Ilhanupyemoie npeomemmuoie pe3ynbmanmol

B pe3yabTaTte u3ydeHusi y4eOHOro mpeaMera «XuHMHSDH> Ha YPOBHe
cpeaHero oomero oopa3oBaHus:

BoinyckHuk Ha 0a30BOM YPOBHE HAYUYHMTCS:

pacKpbiBaTh Ha MpUMEpPax PoJib XUMHUHA B (POPMUPOBAHUM COBPEMEHHOM
HAy4YHOW KapTUHBI MUPA U B MPAKTHYECKON NEATETLHOCTH YETOBEKA,




JEMOHCTPUPOBATh HA MPUMEPAX B3AUMOCBSI3b MEXAY XUMHUEH U IPYTUMHU
€CTECTBEHHBIMU HAyKaMH;

pacKpeiBaTh HAa MPUMEPAX TMOJOXKEHHUS TEOPUH XUMHYECKOIO CTPOCHHS
A.M. bytieposa,

noHuMarh ¢usnyeckuii cmuica [lepuonmueckoro 3akona J[.M. Menaeneera
U Ha €ro OCHOBE OOBACHATH 3aBHCHMOCTh CBOWCTB XMMHYECKHX JJIEMEHTOB W
00pa30BaHHBIX MU BEUIECTB OT SJIEKTPOHHOTO CTPOCHHS AaTOMOB;

OOBSACHATh MPUYMHBI MHOTOOOpa3Msl BEIIECTB HAa OCHOBE OOMUX
NPEICTABICHUN 00 UX COCTaBE M CTPOCHUM,

OPUMEHSITh TPABWJIA CUCTEMATHUYECKOH MEXKAYHAPOAHOH HOMEHKIIATYPHI
KaK CpEACTBA PA3JIMUYECHHMS W MACHTU(UKALWMM BEIICCTB MO MX COCTAaBy W
CTPOECHMIO,

COCTaBJIATh MOJEKYJSAPHBIE M CTPYKTYPHBIE (POPMYJIBI OPTraHUYECKHUX
BEUICCTB KaK HOCUTENEH MHPOpPMANUM O CTPOCHWM BELIECTBA, €r0 CBOHCTBAX U
NPUHAUICKHOCTH K OMPEECIICHHOMY KITACCY COEIMHEHUH;

XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA MO COCTABY, CTPOCHUIO W
CBOMCTBAM, YCTaHABJIUBaTh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXAY JaHHBIMU
XapaKTEPUCTHKAMK BEILECCTBA;

OPUBOAUTH MPUMEPHI XUMUYECKUX PEAKIUHI, PACKPBIBAIOLIUX XapAKTCPHBIE
CBOMCTBA TUNMYHBIX MPEACTABUTENCH KIIACCOB OPraHMYECKUX BEIIECTB C LIEIBIO
VX UACHTHPUKANUU U 00BSICHEHUS 00ACTH MPUMEHEHMS,

OPOrHO3UPOBATh BO3MOXKHOCTH TMPOTEKAHUS XMMHUYECKMX pPEaKiuii Ha
OCHOBE 3HAHWW O TUNAX XUMUYECKOW CBSI3W B MOJIEKYJIAX PEAr€cHTOB M WX
PEAKIIMOHHOM CIOCOOHOCTH,

WCMOJIb30BaTh 3HAHMWS O COCTaBE, CTPOCHUM W XMMHYECKHX CBOHCTBaX
BEUICCTB J1J1s1 0€30MAaCHOTO MPUMEHEHHSI B MPAKTUYECKON NEATEIbHOCTH,

OPUBOAUTH  MPUMEPHl  MPAKTUUYECKOTO  MCMOJIb30BaHUS  MPOAYKTOB
nepepaboTkn HE(PTH M MPUPOJHOrO Tra3a, BBICOKOMOJEKYJSPHBIX COCAMHCHUIN
(MONMMATUIICHA, CHHTETHYECKOTO KayuyKa, alleTaTHOrO BOJIOKHA),

IPOBOAMTH OMBITHI IO PACMO3HABAHUIO OPraHMYECKUX BELIECTB. MIHIIEPUHA,
YKCYCHOH KHMCIIOTBI, HEMPEACIbHBIX JXUPOB, IIFOKO3bI, Kpaxmana, OCIKOB — B
COCTaBE MUUICBBIX MPOJAYKTOB U KOCMETUYECKUX CPEICTB;

BIQJACTh NpPaBWJIAMU W OpueMaMu Oe30MacHoil padoTel ¢ XMMHUYECKUMHU
BELIECTBAMU M J1a00PaTOPHBIM 000PYI0BAHUEM,

YCTAHABJIMBATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH PEaKuMu U CMELICHUS
XUMHYECKOTO PABHOBECHS OT Pa3MYHBIX (PAKTOPOB C LETBIO ONPEACIICHHUS
ONTUMAJIbHBIX YCJIOBHMA MPOTEKAHMSI XUMUUECKUX TTPOIIECCOB,;

OPUBOJUTH MPUMEPBI THIPOIN3a COJIEH B MOBCEAHEBHOM KU3HU YETIOBEKA,

OPUBOAUTL TMPUMEPHl  OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX — pPEaKIMil B
OPUPOJIE, TPOM3BOACTBEHHBIX MPOLIECCAX U KUIHEACATEILHOCTA OPraHU3MOB,;

OPUBOAUTL TIPUMEPHI XUMMUYECKUX PEAKIMHA, pPacCKphIBAIOUIMX OOIIME
XUMHYECKHAE CBOMCTBA MPOCTHIX BELIECTB — METAIIIOB M HEMETAJLIOB,;



OPOBOAMTH  pacyeThl Ha  HaXOXKACHUE  MOJCKYJISApHOW  (OpMyJIbI
YIJA€BOOPOAA MO MPOAYKTaM CrOpaHUs M MO €ro OTHOCHUTENIBHOM TJIOTHOCTH W
MAaCCOBBIM JOJISIM 3JICMEHTOB, BXOASAIINHUX B €r0 COCTaB;

BJQACTh MpaBWIaMH O€30MacHOr0 OOpallleHUs € CAKAMHU, TOPOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU,

OCYIIECTBATL TOMCK XWMWYECKOM MH(pOpMAIMM 1O  HA3BaHUSM,
uacHTA(PUKATOPaM, CTPYKTYPHBIM (hopMyJiaM BEUIECTB,;

KPUTHYECKHM OIEHWBATh M MHTEPIPETUPOBATH XMMHYECKYIO WH(OpPMAIIHIO,
COJICPKAIIYIOCS B COOOIIEHUSAX CPEACTB MacCoBOW HWH(oOpMaIHU, pecypcax
HHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThsIX ¢ TOYKH 3PEHMS €CTECTBEHHO-HAYUYHOM
KOPPEKTHOCTH B IICNISAX BBISABJICHUS OHIMOOYHBIX CYXXIACHWH W (HOpMUPOBaHUS
COOCTBEHHOI MO3UIINH,

NPEACTaBIATh MyTH PEIICHUS TI00ANBbHBIX TPOOJIEM, CTOSIIMX TEpea
YEJIOBEYECTBOM: SKOJIOTHUECKUX, YHEPTETUUECKUX, CHIPhEBBIX, U POJIb XUMHUHU B
PELIEHUH 3THUX MPOOIIEM.

BoinyckHuk Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYUHThCSI:

WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBIICHUE W HBOJIIOLUIO OPraHUYeCKOn
XUMHH KaK HAYKH HA Pa3IMYHBIX UICTOPHUYECKHX 3TAMAX €€ PA3BUTHS,

UCIOJIb30BaTh METOJbl HAYYHOTO MO3HAHUS MPH BBIMOJIHECHUU MPOCKTOB U
yueOHO-HCCIIEeI0BATENBCKHUX 3a0a4 10 M3YYEHHUIO CBOMCTB, CIIOCOO0B MOJIYYEHUS U
PAcIoO3HAaBAHUS OPraHUYECKUX BELICCTB,

OOBSICHATHL NPUPOLY W CrmocoObl  00pa3oBaHUs XHMHYECKON CBS3M:
KOBAJICHTHOH (MOJSIPHOM, HEMOJISIPHOM ), MOHHOM, METAJUIMYECKOM, BOJOPOAHON —
C LIETIBIO OTMPEACIICHUS] XUMHYECKOH aKTUBHOCTH BELIECTB,;

YCTAHABIIMBATh TEHETHYECKYID CBA3b MEXKAY KIacCaMM OPraHWYeCKUX
BEUICCTB UIsl OOOCHOBAHMSI MPUHLMIAAIBHOW BO3MOXKHOCTH  IMOJIyUYCHHUS
OPraHUYECKUX COEAMHECHUI 33JaHHOTO COCTABA U CTPOECHMUS,

YCTAHABIIMBATh B3aMMOCBS3M MEXAY (akraMd M TECOPHUCH, MPUYMHOH H
CJICICTBUEM IMPU aHAJIN3E MPOOTIEMHBIX CUTYalMid 1 OOOCHOBAHUM MPUHUMAEMBIX
PELICHA HA OCHOBE XUMHWYECKUX 3HAHUM.

BoinyckHuK Ha YI1y0JeHHOM YPOBHE HAYYHTCSI:

pacKpeIBaTh Ha MPUMEPAX POJb XMUMHHA B (POPMHUPOBAHWM COBPEMEHHOM
HAYYHOM KapTHHBI MUPa U B MPAKTUYECKOH ACATETBHOCTH YEIOBEKA, B3aUMOCBSI3b
MEXKIY XUMUEN U IPYTUMH €CTECTBEHHBIMH HAyKaMU;

WJUTKOCTPUPOBATh HA MPUMEPAX CTAHOBIICHUE M 3BOJIIOLMIO OPraHUYeCKON
XUMHH KaK HAYKH HA Pa3JIMYHbIX UICTOPUYECKHX 3TAMAX €€ PA3BUTHS,

YCTAHABIIMBATh MPUYMHHO-CIIEACTBEHHBIE CBA3M MEXKYy CTPOCHHEM AaTOMOB
XUMHYECKHAX DJIEMECHTOB M MEPUOJNYECKAM H3MEHCHUEM CBOMCTB XMMHYECKUX
AJIEMEHTOB M WX COCIMHEHUI B COOTBETCTBUM C TOJIOKEHUEM XHUMHUYECKUX
3IEMEHTOB B NIEPUOAUYECKON CUCTEME;,

AQHAIM3MPOBATh COCTaB, CTPOCHUE M CBOHCTBA BEIIECTB, MPUMEHSS
NOJIO)KEHUST  OCHOBHBIX ~ XMMHMYECKHX  TEOPUH:  XMMHUYECKOIO  CTPOCHHUS
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OpraHMyeckux coeauHeHnii A M. ByTiiepoBa, CTpPOEHUs aroMa, XUMUYECKON
CBSI3H, BJICKTPOJIMTHYECKON AMCCOLMALMA KUCIOT U OCHOBAHWH, YCTaHABIIMBATH
NPUYUHHO-CJICICTBEHHBIEC CBSI3M MEXKIY CBOWCTBAMH BEIIECTBA M €TI0 COCTABOM U
CTPOCHHEM,

OPUMEHSTh NPABWJIA CHUCTEMATHUYECKOH MEXKAYHAPOAHOH HOMEHKIIATYPHI
KaK CpEACTBA PA3JIMUYECHHS W WACHTU(UKAUMM BEIIECTB MO MX COCTAaBy W
CTPOECHMIO;

COCTaBJIATh MOJICKYJISIPHBIE UM CTPYKTYPHBIE (POPMYJIBI HEOPraHWUYECKHX WU
OPraHUYECKUX BELICCTB KAaK HOCUTENEH MH(OPMALMK O CTPOCHHH BEIIECTBA, €TI0
CBOMCTBAX W MPUHAMIEKHOCTH K ONMPEACTIEHHOMY KJIacCy COCIMHEHMIA,

OOBSICHATL NPUPOLY W CnocoObl  00pa30BaHUS XHMHYECKON CBS3M:
KOBQJICHTHOH (TOJISPHOM, HETOISPHON), HOHHOW, METAJUTMYECKOM, BOIOPOJHON —
C LIETIBIO OTNPEACIICHUS! XUMUYECKOH aKTUBHOCTH BEIIECTB;

XapaKTepU30BaTh (PU3NYECKHE CBOMCTBA HEOPraHMYECKUX W OPraHUYECKUX
BEUICCTB U YCTAHABIMBATH 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIICCTB OT THIIA
KPUCTAJUINYECKON PEIIETKY,

XapaKTepU30BaTh 3aKOHOMEPHOCTH B WM3MCHEHMH XWUMHYECKHX CBOKMCTB
IPOCTBIX BEMIECTB, BOAOPOIHBIX COEAMHEHUM, BBICIIUX OKCUOB W THAPOKCHIOB;

OPUBOJUTH TPUMEPHl XUMUYECKUX PEAKIUH, PACKPHIBAIOLIMX XapaKTCPHBIC
XUMHYECKHAE CBOWCTBA HEOPTraHMYECKUX W OPraHMYeCKUX BEIIECTB W3YUYCHHBIX
KJIACCOB C LEJIBIO MX HACHTU(IMKALNN U OOBICHEHUS 00JIACTH MPUMEHEHUS,

OMPEACTATh MEXAHU3M PEAKUMU B 3aBUCUMOCTH OT YCIIOBUH MPOBEICHUS
PEAKIMKM ¥ MPOTHO3UPOBATh BO3ZMOKHOCTh MPOTEKAHUS XUMUYECKUX PECAKIMNA HA
OCHOBE THITA XUMUYECKOH CBA3H U AKTUBHOCTH PEArCHTOB,;

YCTAHABIIMBATh 3aBUCUMOCTh PEAKIMOHHON CIMOCOOHOCTH OPraHuYecKux
COCIMHEHHWI OT XapakTepa B3aUMHOIO BIMSHHS aTOMOB B MOJIEKYJIAX C LIETBIO
NPOrHO3UPOBAHMS MPOIYKTOB PEAKIINN,

YCTAHABIIMBATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH PEaKuUu U CMELICHUS
XUMHYECKOTO PABHOBECHS OT PA3MYHBIX (PAKTOPOB C LETBIO ONPEACIICHHUS
ONTUMAJIBHBIX YCIIOBUH MPOTEKAHUS XUMHUYECKUX MPOLIECCOB;

YCTAHABJIMBATh TCHETHUYECKYIO CBSI3b MEXAY KIacCaMHM HEOPraHWUYECKHX W
OPraHMYECKUX BEIIECTB i OOOCHOBAaHUS NPUHUMIHUAIBHONH BO3MOKHOCTH
NOJTyYEHUs HEOPraHMYECKUX M OPraHMYECKUX COCIMHEHMI 33JaHHOTO COCTaBa W
CTPOCHUS,

noJ0UpaTh PEAreHThl, YCJIOBHS W ONPENCHATh MPOAYKTHI PEAKLMA,
NO3BOJIIIOIIMX — PEanu30BaTh Ja0OPATOPHBIE W MPOMBILIICHHBIE  CIOCOOBI
NOJTyYEHUS BAKHEHIIMX HEOPraHMYECKUX U OPraHNYECKUX BEIIECTB,;

OMPEACTATh XapakTep CPelbl B PE3YJbTaTe TMAPOJIM3a HEOPTaHUYECKUX U
OPraHMYECKUX BEHIECTB M MPUBOAWTH MPUMEPHI THAPOJIM3a BEIIECTB B
NOBCETHEBHON JKM3HM 4YEJIOBEKA, OMOJOTMYECKMX OOMEHHBIX MpoLeccax u
NPOMBILIICHHOCTH,

OPUBOJUTE TMPUMEPHI  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIMI B
OPUPOJIE, TPOM3BOACTBEHHBIX MPOLIECCAX U KUHEACATEILHOCTA OPraHU3MOB,;



0OOCHOBBIBATh  MPAKTUYECKOE  MCMOJB30BAHUE  HECOPraHMYECKUX U
OPraHUYECKUX BEIIECTB U UX PEAKLMIA B MPOMBILIJIEHHOCTH U OBITY;

BBINIOJIHATh XUMUYECKMI 3KCIEPUMEHT MO PACMO3HABAHUIO W TIOIYUYEHUIO
HEOPraHWYECKUX U OPTaHMYECKUX BEILECTB, OTHOCAIIMXCS K PA3IMYHBIM Kilaccam
COCIMHEHW, B COOTBETCTBMU C MPABWIAMH W NPHEMaMH O€30MacHON paboThI ¢
XUMHYECKAMH BEILECTBAMH U TAOOPATOPHBIM 000PYIOBAHUEM;

OPOBOAMTH PacyeTbl HAa OCHOBE XHMHUYECKMX (OPMYJT W ypaBHECHHU
PEAKIMIA: HAXOXKICHUE MOJIEKYJISIPHON (POPMYJTBI OPraHUYECKOTO BEIIECTBA IO €T0
IUIOTHOCTH ¥ MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOISAIIMX B €r0 COCTaB, WIHM IO
OPOAYKTaM CrOpaHusl, pacyeTbl MAacCOBOM JONM (MAacChl) XUMHUYECKOTO
COCIMHEHMS B CMECH,, PACUYEThI MacChl (00bEMa, KOJIMYECTBA BELICCTBA) MPOAYKTOB
PEAKIMH, €CJIA OJHO M3 BEIIECTB JAHO B M30BITKE (MMEET MPUMECH), PACUETHI
MAacCOBOH MM OOBEMHOM JOMM BBIXOJA MPOAYKTA PEAKLIUM OT TEOPETHUECKH
BO3MOXKHOI'O; PAcyeThl TEmIOBOro 3(ddekra peakuuu; pacyeTbl OOBEMHBIX
OTHOIICHWH Ta30B MNpH XUMHUYECKHX PEAKUUAX, PacyeThl Macchl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLMH, €CJIM OJHO M3 BEIIECTB JAHO B BHUJC
pacTBOpa ¢ ONPEAEIIEHHOW MAacCOBOW J0JIEH paCTBOPEHHOI'O BEIIECTBA,

UCIIOJIB30BAaTh ~ METOJbl  HAYYHOrO0  TO3HAHWA:  AHAIM3,  CHHTES,
MOJICTIMPOBAHUE XUMHUYECKUX TPOLIECCOB W SIBJICHHUNA — MPU PEIICHUM Y4eOHO-
UCCIICIOBATENLCKAX 3a/lad MO0 HW3YYCHHIO CBOMCTB, CHOCOOOB TOJNYYEHUS W
pacrno3HaBaHus OPraHUYECKUX BEILECTB;

BIQJACTh MpaBWIaMH O€30MacHOr0 OOpAllCHHS C COKAMHU, TOPHOYAMH W
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH ObITOBOH XUMUM,

OCYIIECTBIATh TOMCK XHMHUYECKOM HMHPOpMALMM 1O  HA3BAHUSM,
UACHTA(PUKATOPaM, CTPYKTYPHBIM (JOpMYJIaM BEIIECTB,;

KPUTHYECKH OLECHUBATH U MHTEPIPETUPOBATH XMMUYECKYI0 WH()OPMALHIO,
COJEPKALIYIOCS B COOOIICHUSAX CPEACTB MAacCOBOM WH(pOpMAnUM, pecypcax
HHTepHEeTa, HAYYHO-TIOMYJISIPHBIX CTAThsX C TOYKH 3PEHMS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B ILENAX BBISBJICHUS OMMOOYHBIX CYXXKICHWH W (OPMUPOBAHUS
COOCTBEHHOI MO3UIINH;

YCTAHABIIMBATh B3aMMOCBS3M MEXAY (akraMd W TEOPHUEH, MPUYMHON H
CJICICTBUEM MPU aHAJIN3E MPOOTIEMHBIX CUTYalMid 1 OOOCHOBAHUM MPUHUMAEMBIX
PELICHN HA OCHOBE XUMUYECKNX 3HAHWN,

OPEACTABIATh MYyTH PEIICHUS T[NOOAIBHBIX TPOOJIEM, CTOSMIMX MEPEN
YEJIOBEYECTBOM, W MEPCIEKTHBHBIX HANPABJICHWA PAa3BUTHUS XHMHYECKHUX
TEXHOJIOTHI, B TOM YHCJIE TEXHOJIOTUA COBPEMEHHBIX MATEPUAIOB € Pa3InYHOMN
(PYHKLIMOHATBHOCTBIO, BO300OHOBIISIEMBIX HCTOYHUKOB CBIPbs, MEPEPAOOTKH U
YTHIU3ALKAN TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BoinyckHMK Ha __ VIJIYOJICHHOM _ VPOBHE MOJYYHT BO3MOKHOCTH
HAYYHNTHCS:

dbopMynMpoBaTh  IE€Jb  UCCACAOBAHMS, BBIJIBUIaTh W IPOBEPITH
AKCIEPUMEHTAIBHO TUIIOTE3Bl 0 XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE WX
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COCTaBa M CTPOEHMS, MX CIOCOOHOCTH BCTYNMaTh B XUMUYECKHE pEaKIMH, O
XapakTepe U MPOIYKTaX Pa3iuuHbIX XMMUUECKUX PEAKIIUH;

CaMOCTOSITENIbHO MJIAHUPOBATH U MPOBOIUTH XUMUUYECKUE IKCIEPUMEHTHI C
coONrOICHHEM TpaBuJl O€30MacHOi paboThl C BEUICCTBAMH W JTAOOPATOPHBIM
000pPyAOBaHUEM;

UHTEPNPETUPOBATH JAHHBIE O COCTABE M CTPOCHUU BELIECTB, MOJYUYEHHBIE C
MOMOIIBI0 COBPEMEHHBIX (PU3UKO-XUMHUUECKUX METOJIOB;

OMUCHIBATh COCTOSHUE JJIEKTPOHA B AaTOME HA OCHOBE COBPEMEHHBIX
KBAHTOBO-MEXAHMUYECKUX MPEACTABACHUNA O CTPOCHUU aroMa s OObSCHEHHS
PE3yJbTATOB CHEKTPATBHOIO aHAJIM3a BELIECTB;

XapaKTEePU30BaTh POJIb A30TOCOAEPKALIUX METEPOLUKINUECKUX COSTMHEHMIA
Y HYKJICMHOBBIX KMCJIOT KaK BOKHEHIIMX OMOJIOTUYECKU aKTUBHBIX BEILECTB;

MPOrHO3UPOBATh BO3MO>KHOCTh IPOTEKAHMUSI OKHUCITUTEBHO-
BOCCTAHOBUTEJIbHBIX  PEAKIMA, JieXKalluX B  OCHOBE  MPUPOJHBIX U
MPOM3BOJICTBEHHBIX MTPOIIECCOB.

2. Coaepxanne yueOHOro npeamera « XuMuUsh»
ba3oBblii ypoBeHb

OCHOBBI OPraHUYeCKOl XUMHH

[lossBieHWe W pa3BATHE OpPraHUYECKOM XWUMUM Kak Haykd. [Ipenmer
OpraHu4YecKo XuMuU. MeCTO M 3HAYEHUWE OPraHUYECKOM XUMUU B CHCTEME
€CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOCHHUE KaK NOPANOK COEOUHEHHS aTOMOB B MOJIEKYJIE
COIacHO MX BaIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHYECKOTO CTPOCHUS
OpraHuvecKux coenuHeHuit A.M. ByTiepoBa. YTJIepOIHbII CKEJIET OPraHuvYeCKOn
MOJIEKYJIbl. KpaTHOCTh XMMHUYECKON CBSI3WM. 3aBUCMMOCTH CBOMCTB BEILIECTB OT
XUMHAYECKOTO CTpOeHUs Mosiekysn. HM3omepus w  wusomepsl. [lloHsatne o
(yHKUMOHANBHONH  rpymme.  [IpuHuounel  KiacCu(UKALMKA — OPraHUYECKUX
coenrHEeHUA. CUCTEMATUYECKAs MEKAYHAPOIHAs HOMEHKJIATypa W TNPHUHLIMAIIBL
00pa3oBaHMs HA3BaHWI OPraHUYECKUX COCTMHEHMIA.

Ankansl. Cmpoenue moaexyivr memand. ['OMOJOTUYECKANA PAJ ANKaHOB.
I'omosiorn. Homenknarypa. M3omepus yriepoaHOro Ckenera. 3aKOHOMEPHOCTH
U3MEHEHUST (PU3MUECKUX CBOMCTB. XMMHUYECKHAE CBOMCTBA (HA MPUMEPE METAHA U
ATaHa): PEaKLHMK 3aMEUICHHs (TATONCHUPOBAHKE), TETMAPUPOBAHUS KaK CITOCOOBI
[TOJIYYEHHS] BOKHEUIINX COCAMHEHUN B OPraHUYEeCKOM CHHTE3€e. ['opeHue MeraHa
KaK OJIMH W3 OCHOBHBIX HMCTOYHHMKOB TEMJIA B MPOMBILUICHHOCTH W OBITY.
Haxoxnenue B npupoac U TPUMEHCHUE AJIKAHOB. [[oHsamue 0 Yuk1oIKAHAX.

Ankenbl. Cmpoenue moaexyiavl smuiend. 'OMONOTHYECKUI Psii aJTKEHOB.
Homenknarypa. M3omepust yrJIepOJHOTO CKENETA U TOJM0KEHUS KPAaTHON CBSA3U B
MoOJIeKyJie. XUMHMYECKHE CBOMCTBA (Ha NOpPUMEPE OSTWICHA).  PEakUuu
[IPUCOETUHEHU A (raJloreHMpOBaHMUE, 2uopuposanue, TUApaTanus,
euopoeanozeHuposane) Kak crnocod moaydyeHus (PyHKIIMOHATBHBIX MPOU3BOIHBIX
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YIAEBOAOPOAOB, ropeHus. [lonumepusanms 3THIEHA KaK OCHOBHOE HAINPABICHHE
€ro MCMoNb30BaHus. [TOIMATUIIEH KaK KPYMHOTOHHAXKHBIN MPOAYKT XUMHAYECKOTO
npou3BoACTBA. [ [puMEHEHHE ATHIICHA.

Anxanuensl U Kayudyku. [loHaTme 00 amkaameHax Kak YIJIEBOJOpPOAAx ¢
JIBYMsI JBOWHBIMM CBsi3siMH. [lomumepusanus nuBuHwWiIa (OytamueHa-1,3) kak
croco0 MOMyYEeHUs: CUMHTETHUYECKOTO Kayudyka. HarypanbHblii M CUHTETHYECKMI
Kayuykd. Bynkanuszanums kayuyyka. Pesuna. [IpuMeHeHne Kayuyka U pe3UHBI.

Anxunbl. Cmpoenue moaexyiel ayemuiend. ['OMOJIOrHYECKUNA Pl AIIKUHOB.
Homenknarypa. M3omepust yriIepOJIHOTO CKENETA U TOJ0KEHUS KPAaTHON CBSA3U B
MOJIEKYJIe. XMMHWYECKME CBOHCTBA (HA TMpPUMEPE aUCTWICHA). PEaKklUuu
NPUCOEAVHEHUS (rajloreHMpOBaHMUE, euopupoeanue, TAIpaTaLs,
2uopo2ano2enuposanue) Kak crnocod Mojgy4eHus MOIMMEPOB U APYTHX MOJIE3HBIX
OPOAYKTOB. ['OpeHue aleTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO TJIAMEHU
JUTS. CBAPKU M PE3KU METAJUIOB. [ IpuMeHEHnE alleTuieHa.

Apenbl. BeH30 Kak NpPEeaCTaBUTENb apOMATHUYECKHX —YITIEBOAOPOIOB.
Cmpoenue monexyiel 6enzond. XAMUYECKUE CBOWCTBA. PEAKIMHM 3aMEIIEHUS
(TaJIOTCHUPOBAHKUE) KAaK CHOCO0 TMONYYCHHS XMMHYECKHX CPEACTB 3alIUThI
pPAcTEeHWi, MPUCOCAMHECHNS (TUAPUPOBAHKE) KAK JOKA3ATEIBCTBO HEMPEACIBHOTO
xapakrepa OcH3ona. Peakuus ropenus. [lpumenenue 6enzona.

Cruptel. Knaccudukanusi, HOMEHKIIATypa, U30MEpUsl CIUPTOB. MeTaHon U
ATAHOJ KAaK MPEACTABUTENIM NPEACIBbHBIX OAHOATOMHBIX CHOUPTOB. XUMHYECKHE
CBOICTBA (Ha MPUMEPE METAHOJIA M 3TAHOJIA). B3aMMOJCHCTBUE C HATPUEM Kak
croco6 YCTAHOBJICHHSI HaJIn4ust TUAPOKCOTPYIIIBL, peaxkuus C
TaTOr€HOBOJOPOAAMHU KAK COCO0 MOJMyUYEHHUsI PACTBOPUTENEH, AeruapaTanus Kak
cnoco0 TMOony4YeHHsl STWeHA. Peakuusi TOpeHMs: COUPTHl Kak  TOIUIMBO.
[IpumeHeHne MeTaHoJa W 3TaHoja. DU3HOIOrMYecKoe ACHCTBHE METAHONA W
ATAHOJIa HA OPraHU3M YEJIOBEKA. DTHIECHITIMKOJb U MIALEPUH KaK MPEICTABUTENN
PEEIbHBIX MHOTOATOMHBIX CIAPTOB. KauecTBEHHAs peakiysi HA MHOIOATOMHBIE
COMPTBI W €€ MNPUMEHCHHWE [UIsl Pacro3HaBaHUs TIMUEPUHA B COCTaBeE
KOCMETHUYECKHX CPEACTB. [IpakTHUeCKOE TNPUMEHEHHWE OTWICHTIIMKONS U
TIIMUEPHHA.

®enon. CtpoeHue MoJiekynbl (eHona. Bzauwmnoe e6uusnue amomos 8
Monexyne ¢peHonda. Xumuueckue C8OUCMEA: G3aumMooelicmeue ¢ Hampuem,
euoporcuoom nampusi, opomom. Ilpumenenmne gpenona.

Anpaeruasl. Metanannb (QopMabAEIH) W STaHAIb (ALETAIBACTUA) Kak
OPEICTABUTENIM  NPEACNBHBIX — albACrMA0B. KauecTBEHHbIE  PEakIMM  Ha
KapOOHWJIBHYIO TpyMIy (peakuusi «CepeOpsiHOrO 3€pKayia», B3aMMOJCHCTBUE C
ruapokcuoMm Memu (II) m ux npumeHenue [uist OOHAPYKEHUS MPEACIIbHBIX
IBJCTHIOB B MPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHMYHOCTH albJCTHAOB.
[Tpumenenne popManbacruaa U aleTaIbACTHIA.

KapOGoHOBbIE KHCHOTHL. YKCYCHAs KUCJIOTA KaK MPEACTABUTENL MTPEACTBHBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XWMHYECKHE CBOHCTBA (Ha mOpUMEpPE
YKCYCHOH KHCJOTHI). PEAKIUN C META/NIaMU, OCHOBHBIMH OKCUIaMH, OCHOBAHUSIMHA
U COJSIMM KaK TOATBEPXKACHHE CXOACTBA C HEOPraHMYECKUMH KHUCIIOTaMH.
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Peakuus srepudukanmm kak cnocod MoiydeHus CIOKHbIX 3(upoB. [IpumeHeHne
YKCYCHOH KUCHOTHL [IpencraBiaeHne 0 BICHIMX KAPOOHOBBIX KUCIIOTAX.

Cnoxneie 3¢upel U xupbl. CnoxkHele 3QUPbl  KaK  OPOAYKTHI
B3aMMOJCHCTBHSI KapOOHOBBIX KHCJIOT CO cOUpTaMu. [IpUMEHEHWE CIIOKHBIX
3(upoB B MUIIEBOH W Map(PrOMEPHONW MPOMBILUICHHOCTH. JKUpPbI KaK CIOKHBIC
3(UpBl IMULEPUHA U BBICIIMX KapOOHOBBIX KUCJIOT. PacTUTENBHBIE U KMBOTHBIC
JKUPBI, UX COCTaB. Pacrno3HaBaHWE pACTUTENBHBIX >KAPOB HA OCHOBAaHMHM HX
HENPEIENBHOTO Xapakrepa. [[pumMeHenre supoB. [ HAPOIN3 WM OMBIJICHHE KUPOB
KaK Croco0 MPOMBIIIJIEHHOTO MOMYYEHUS COJIEH BBICIIMX KapOOHOBBIX KHCIIOT.
MbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOOIIKE CBOMCTBA MbLIIA.
Yrnepoael. Knaccudukanus yrineBojoB. HaxoxxaeHue yrieBoAoB B MPUPOJIE.
I'moko3a kak anpaerwaocnupt. bposkenume rmroko3el.  Caxaposa. [ uoponus
caxaposvl. Kpaxman U LeIDI003a KaK OMOJI0TMYECKHE MOMUMEPBL. XUMUYECKUE
CBOICTBA KpaxMaJja W LEJUTFOJIO3bI (THIPOIN3, KAUECTBEHHAS peakuus ¢ Hoa0M Ha
KpaxMajl W €€ MPUMEHEHHUE s OOHApY>KCHHs KpaxMmayia B MPOAYKTAX MUTAHMS).
[IpumeHeHre n OMonorMYeckas poJib yriieBogaoB. [loHATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAX HA IPUMEPE alleTATHOTO BOJIOKHA.

HNnenTndukanust OpraHUueCKuX COCIMHEHWN. [ enemuueckds 8536 MedHcoy

Kiaccamy — opeanudeckux — coeourenuil. TANBI  XUMWUYECKMX  PEaKUMii B
OPraHUYECKO XNUMUH.
AMHMHOKHMCIIOTEI M Oenku. CocTaB M HOMEHKJIATypa. AMHWHOKHUCIIOTHI Kak
am(OTEepHBIE OpraHuveckue coeauHeHus. llentuaHas cBs3b. buonormueckoe
3HAUEHUE (-aMHHOKKCIOT. OO0NacTM NPUMEHEHHs aMHHOKHCIOT. benmku kak
npupoHbie OnononuMepel. COCTaB M CTPOCHUE OENIKOB. XMMUYECKHE CBOHCTBA
OenkoB: ruaposm3, JAcHarypauus. OOHapy:keHHe O€NnKOB NP  MOMOINU
KAUeCTBEHHBIX (LIBETHBIX) peakumid. [IpeBpanicHusi OETKOB MUK B OPraHu3Me.
buonornueckne QpyHkumum 6€IKOB.

Teopernyeckue 0CHOBbI XUMHUU

Crpoenue BewmecTBa. COBpEMEHHAs MOJENb CTPOCHUS aroMa. DJIEKTPOHHAS
KoH(urypauust aroma. (OcCHO8HOe U  BO30YIICOEHHbIE COCMOSHUSL — dMOMOB.
Knaccupukanms XUMHYECKHX 3JIEMEHTOB (S-, p-, d-amemeHTsl). OCOOCHHOCTH
CTPOECHMSI DSHEPreTUYECKMX YpOBHEH aromoB d-3neMeHTOB. llepuoanueckas
cuctemMa xumudeckux osneMmeHTtoB J[.M. MenaeneeBa. DOU3MYECKHA CMBICTT
[Tepuoanyeckoro 3akoHa .M. MenneneeBa. I[IpuyuMHBL W 3aKOHOMEPHOCTH
W3MECHEHUS! CBOWCTB JJIEMEHTOB M MX COCIMHECHHHA MO NEPUOJAM WM TPyIIIaM.
OJNEKTPOHHAS MPUPOJA XMUMHUYECKOM CBS3H. OIJIEKTPOOTPULATEINBHOCTh. Bupbl
XUMHYECKOH CBSI3W (KOBAJICHTHAs, WOHHAs, METAJUIMYECKAs, BOJOPOJAHAsA) W
MEXaHU3Mbl €€ o0paszoBaHus. Kpucmanriuyeckue u amoppuuie ceugecmsd. Tunv
KPUCMATLTUYECKUX PeuLemoK (AmOMHAS, MONEKYISAPHAS, UOHHAS, MEMAILIUYeCKdst).
3agucumocms  uzuYeCKUX CBOUCME Geuecmed om Mund KpPUCMALIUYECKO
peutemxu. IIpuarHB MHOTOOOPA3Hsl BEILIECTB.

XHAMHUYECKUE PEAKUUU. ['OMOTreHHBIE U TE€TEPOreHHbIe peakuuu. CKOpOCTh
PEAKIMK, €€ 3aBUCHMMOCTb OT Pa3IMYHbIX (PAKTOPOB. MPUPOIBI PEATHMPYIOLIMX

13



BEILIECTB, KOHILICHTPALMH pEeardpyrolx BEIIECTB, TEMIIEPATYpPhl, IUIOLIAIN
PEAKLMOHHOW NOBEPXHOCTH, HAIW4Ms Karanuzaropa. Poib karanm3aTtopoB B
OPUPOJIE U MPOMBILIIEHHOM MPOU3BOJACTBE. OOPaTUMOCTh peakuuii. XMMHUYECKOE
PAaBHOBECHE M €ro CMEIICHWE TMOJ JCHCTBUEM  Pa3NMuYHbIX  (PAKTOPOB
(KOHLICHTpALMsl PEarcHTOB WM MPOAYKTOB PEAKLUK, JABJICHUE, TEMIIEpaTypa) s
CO3JaHHs. ONTUMAIBHBIX YCIIOBHM IPOTEKAHWS XUMHYECKHUX IPOLIECCOB.
Jlucnepcrvie cucmemvl.  [lonsmue o Kkoaiouoax (3onu, 2eiu). Hemunnwle
pacmeopel. Peakiiuu B pacTBOpax JJIEKTPOJIIMTOB. pH pacTBOpa Kak MOKas3areib
KHACIIOTHOCTH cpeabl. ['maponu3 cosell. 3Ha4eHue ruaponus3a B OMOJIOTMUYECKUX
0OMEHHBIX Tporeccax. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUN B MPHUPOJE,
[POU3BOJCTBEHHBIX  NPOLECCaX M OJKASHEIEATENIBHOCTH  OPraHu3MOB.
OKHCIIUTENBEHO-BOCCTAHOBUATEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METALIOB
IJIABHBIX M MOOOYHBIX MOArpynn (Meab, JKEI€30) M HEMETAUIOB. BOAOPOJA,
KHCJIOPOAa, TaIOreHOB, CEpBI, a30Ta, (ocopa, yraepona, kpemuus. Kopposus
METAJUIOB. BHUJABI KOPPO3WHM, CHOCOOBI 3aIUTHl METAUIOB OT KOPPO3MH.
Dnexmpoaus — pacmeopos U pdcniasos.  llpumenenue — saeKmpoiuzd 8
NPOMBIULIEHHOCHTU.

XUMHS U KU3Hb

Hayunble MeTOnBl TO3HAHWS B XWUMHW. VICTOYHMKH XHMHYECKOM
uHpopmanmu. Ilouck wuHpOpMAMM TO HA3BAHWAM, HACHTHU(UKATOPAM,
CTPYKTYpHBIM (popmynam. MoAETUPOBaHUE XUMHUUYECKUX TMPOLECCOB U SIBICHUM,
XUMUYECKUE aHANU3 U CUHmMe3 KaK METOIbl HAYUYHOTO MO3HAHUS.

Xumus W 3700poBbe. JlekapcTBa, (PEPMEHTHI, BHUTAMHUHBI, TOPMOHBI,
MUHEPAJIbHBIE BOJABL. [IpoOJIEMBI, CBSI3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX
npenaparoB. BpeaHbie MPUBBIYKHA U (PAKTOPBI, pa3pyIAOLUINE 300POBLE (KypEHUE,
ynoTpeONICHUE aJKorojsi, HapkomaHus). PammoHanbHOe mMTanue. [luuesvie
o0obasku. OCHOBbI NUULEBOT XUMUU.

XuMHsT B TIOBCEOHEBHOW >KM3HU. MOIIIME U YUCTSIIIME CPEACTBA.
Cpeocmsa 60pvObl ¢ OBIMOBLIMU HACEKOMBIMU:  PEeneieHmbl, UHCEKMUYUObL.
CpencrtBa nMYHOM TUrWeHbl W KOcMeTHKHW. [lpaBuna Oe3onacHoi padoTel C
€AKUMU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMH ObITOBON XUMUU.

XUMHS ¥ CETBCKOE XO035SHUCTBO. MUHEPANBHBIE U OPrAHUYECKUE YAOOPEHHSI.
Cpencrsa 3auThl pACTEHUH.

Xumusd 1 3HepreTuka. [IpupoaHble MCTOYHUKH YIIE€BOIOPOIOB. [ IpupoaHbIii
W MONYTHBIM HE(PTAHON ra3pl, UX COCTaB W HCMoNb3oBaHHE. CocTaB HehTH U ee
nepepadotka.  Hedrenponykrel.  OkraHoBoe  umcio  OeHzuHa.  OxpaHa
OKpy)Kawlied  cpenpl  npu  HedrenepepabOTKE W TPAHCHOPTUPOBKE
HE(PTENPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKHN SHEPTUU.

Xumust B crpoutensctBe. Llement. beton. [Toadop onTMMalIbHBIX CTPOUTENBHBIX
MaTEPUATIOB B MPAKTUYECKON ACATEILHOCTH YEIIOBEKA.

XUMHS U IKOJIOTUSA. XUMHUYECKOE 3arpsa3HEHUE OKPYKAKOLIEH CPEabl U €T0
nocneacteus. OxpaHa ruapocdepsl, MouBbl, atMocdeprl, Gaopel U ¢ayHbl OT
XUMHYECKOTO 3arPs3HEHMSI.
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YruyO/ieHHBII YPOBEHD

OCHOBBI OPraHUYeCKOil XUMHH

[TosiBIeHME W pa3BUTHE OPraHMYECKOW XMMUM Kak Hayku. [lpeamer
OPraHUYeCcKO XMMHMHM. MECTO M 3HAYEHUE OPraHUYECKOM XMMHM B CHCTEME
€CTECTBEHHBIX HAyK. B3aUMOCBSA3b HEOPraHMYECKUX U OPraHUYECKUX BELLIECTB.

XHAMHMYECKOE CTPOCHUE KaK MOPSAAOK COCAMHEHUS arOMOB B MOJIEKYIE

COIacHO UX BaNEHTHOCTH. OCHOBHBIE MMOJIOKEHUAS TEOPUU XUMHUECKOTO CTPOEHUS
OpraHuvecKux coenuHeHuit A.M. ByTiepoBa. YTJIEpOIHBIN CKEJIET OPraHuYeCKON
MOJIEKYJIbI. KpaTHOCTh XMMHUYECKON CBS3M. 3aBUCUMOCTH CBOMCTB BEILECTB OT
XUMUYECKOTO CTPOCHMS MOJIEKYJ. HM3omepus wm  m3omepel. [loHsatue o
(yHKUMOHANBHOW  Tpymme.  [IpuHOMnel  KiIaccuuKayu  OPraHU4eCKHX
coeauHEHMH. MexayHapoaHas HOMEHKIATypa W HPUHLOMIBL  00pa30oBaHUs
Ha3BaHWNA OPraHUIECCKAX COCTUHEHUN.
Knaccuukanus u 0COOEHHOCTH OPraHUYECKUX Peakiuii. PEakIIMOHHbIE LICHTPHI.
[TepBOHAYaJIBHBIE TOHATHS O THUNAX M MEXAHU3MAaX OPraHUYECKUX PEAKLIMNA.
['oMOJIMTHYECKUI U TETEPOIMTUYECKUI Pa3pblB KOBAJIECHTHON XUMUYECKON CBS3M.
CB0OOHOpAAMKAJIBHBIN M MOHHBII MEXaHU3MBbI peakuuu. [loHsaTre 0 Hykieogpue
U JIeKTpoduIe.

AnKaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI METAHA.
sp’-ruGpusanys opouTaTeil aTOMOB yIiIeposa. I OMOIOTHYeCK it Pl U 00Imas
¢opmyna ankaHoB. CHCTEMATHMUECKas HOMEHKIATypa alKaHOB M PaJMKAIIOB.
HMzomepusa  ymiepogHoro — ckeimera.  @DU3MYEeCKMe — CBOMCTBA — AJKAHOB.
3aKOHOMEPHOCTH W3MCHEHUS (PU3MUYECKHX CBOHCTB. XHMHYECKME CBOMCTBA
QIKAHOB. TAJOTCHUPOBAHUE, JCTUAPUPOBAHUE, TEPMHUUYECKOE PA3JIOKEHHUE,
KPEKWHT KaK CIOCOOBbI MOJyYEHUs BAKHECHIIMX COCIMHEHWI B OPraHUYECKOM
cuHTe3e. [OpeHMe QIKaHOB Kak OJMH W3 OCHOBHBIX HCTOYHMKOB TEIUIA B
OPOMBILUICHHOCTH H  ObiTy.  M3oMepu3aums Kak  cnoco0  MOJIyYeHUs
BBICOKOCOPTHOTO  O¢H3uHA. MexaHu3M  peakuuum  CBOOOJHOPAAMKAIBHOIO
3ameruenus. [lonydenne ankanos. Peakuums Bropra. Haxoknenwe B npupone u
MPUMEHEHUE AKAHOB.

[uknoankauel. CTpoeHHE MOJEKYN [HKIoaakaHoB. OOmas ¢dopmyna
HMKIIOANKaHOB. HoOMEHknarypa UMKIOAIKAaHOB. M30Mepus UHKIOAIKAHOB!
YIIAEPOAHOTO CKEIETA, MEKKIIACCOBAs!, MPOCTPAHCTBEHHAS (YU C-MpanHc-A30MEPHST).
Crnenu(uka CBOHCTB UMKIOATKAHOB C MAlbIM pa3MeEpPoOM 1uKna. Peaknuun
MPUCOCIMHEHUS U PAAUKATIBHOTO 3aMELICHUS.

ATKEeHBL. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI STUIICHA.
sp’-ruGpusanys opeuTanel aToMOB yIIepoaa. G- M T-CBS3H. |'OMOJOTHYECKH i
psaa u obmas ¢gopmyna ankeHoB. HoMeHKarypa ainkeHoB. M3oMepus aKeHOB:
YIIEPOAHOIO CKEJNETa, TOJOKECHUST KPAaTHOH CBS3M, MPOCTPAHCTBEHHAs (yuc-
Mpanc-A30MepHs), MEXKKIaccoBas. DOU3MUYECKUE CBOKMCTBA alKeHOB. Peakummn
ANEKTPOPUIBHOTO MPUCOCIMHEHUS KAaK CHOCO0 NOMy4YeHUs: (PYHKIIHMOHAIBHBIX
MPOU3BOAHBIX  YIIIEBOAOPOAOB. [IpaBuiio MapKOBHMKOBA, €ro 3JIEKTPOHHOE
oOocHOBaHue. Peakium okuciaeHus u  nonmMepusanuu.  [lonwsTuneH  kak
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KPYMHOTOHHKHBIN TMPOJYKT XMMHUYECKOTO MPOM3BOJACTBA. [IpOMBILIEHHBIE U
Ja00paTopHbIE CHOCOOBI MOMYUYEHUST ATKECHOB. [Ipasuno 3atiyesa. lpuMeHEHUE
AJIKCHOB.

Anxanuensl. Knaccudukanusi alkaIue€HOB MO B3aMMHOMY PAaCHOJIOKEHUIO
KpPaTHBIX CBs3€il B MosieKyje. OCOOCHHOCTH AJIEKTPOHHOTO M MPOCTPAHCTBEHHOIO
CTPOECHMSI  CONPSDKCHHBIX — alkaaueHoB. OOwmwas  ¢gopmyna  alKaJUcHOB.
Homenknarypa v uzoMmepus ajikaaueHOB. DU3NYECKHE CBONCTBA AJIKAIUEHOB.
XUMHUUECKUE CBOWCTBA AIKAIMEHOB. PEAKIIMU MPUCOCAMHEHUS (THIPUPOBAHUE,
raJIOTCHUPOBAaHUE), TopeHuss u mnonumepuszaumu. Bkmag C.B. JlebeneBa B
NOJlyYEHUE CUHTETHYECKOTO Kaydyka. Bynkanuzanuss kayuyka. PesuHa.
MHuorooOpa3ue BHUIOB CHHTETUYECKMX KaydyKOB, UX CBOMCTBA U MPUMEHEHHUE.
ITony4yeHnue ankaaveHoB.

ANKMHBL.  OJIEKTPOHHOE M NIPOCTPAHCTBEHHOE CTPOEHUE  MOJIEKYJIBI
alleTHJIEHA. Sp-rTHOpUAN3aMs OpOUTaNIeii aTOMOB yraepoaa. [ OMOIOrH4ecKuid psij
u obuas ¢opmyna ankuHoB. HomeHknarypa. M3oMepusi: yriiepoaHOTO CKEJeTa,
NOJIO’KEHUST KPATHOM CBs3M, MEXKKIAccoBas. (OHU3MYECKHE CBOWCTBA AJIKHHOB.
XUMUYECKUE CBOWCTBA AJIKUHOB: PEAKLIAN TPUCOEAMHEHUS KAK CIIOCO0 MOMTyYEHUs
NOJMMEPOB M JAPYTMX MOJIE3HBIX MPOAYKTOB. Peaxyuu 3amewenus. L'opeHue
allCTHJIEHA KaK UCTOYHHUK BBICOKOTEMIEPATYPHOTO TUIAMEHU JUIS CBAPKH M PE3KU
MeTaJyIoB. [lonyueHue aneTuiieHa MUPOJM30M METaHa W KapOWIHBIM METOIOM.
IIpumeHenre aneTuiieHa.

Apenbl. Hcmopusi omxpoimust 6enzona. COBPEMEHHbBIE MPEACTABICHUS 00
AJIEKTPOHHOM M OPOCTPAHCTBEHHOM  CTpocHMM  Oen3onma. U3omepus w
HOMEHKJIaTypa ToMoJIOroB OeH3oja. OOumias ¢gopMmyna apeHoB. Duzmyeckue
cBoiicTBa OeH30s1a. XMMHUYECKHE CBOMCTBA OCH30Ja: PEaKUMU SJIEKTPOPUILHOTO
3aMEIIEHUS (HUTPOBAHKE, TAJIOTCHUPOBAHKE) KaK CIIOCO0 MOMYyUYEHUsT XUMUYECKUX
CPECTB 3alUThl PACTCHUI; MPUCOCTUHEHUS (TUAPUPOBAHUE, TaIOTCHUPOBAHUE)
KaK J0Ka3aTelIbCTBO HEMPEACIbHOTO Xapaktepa OeH3ona. Peakums ropeHus.
[Tonyuenue Oenzona. OcobeHHoCmMU XumMudeckux cgoticme moiyond. B3auMHOe
BIMSHHE AaTOMOB B  MOJieKysle Ttonyona. Opuenmayuonnvie  3¢hghexmoi
samecmumereii. [IpuMeHEeHEe rOMOJIOTOB OEH3071a.

Crnuptel. Knaccudukanusi, HOMEHKIIaTypa CIUPTOB. [ OMONOTMYECKHA psia v
oOumast (opMysia MpPEeaeNbHBIX OJHOATOMHBIX COUPTOB. M3oMepus. dusmyeckue
CBOWMCTBA MPEACIIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHas CBA3b MEXIY
MOJIEKYJIAMH M €€ BJIHMSHHEC Ha (PU3NYECKUE CBOMCTBA CHUPTOB. XUMHYECKHE
CBOMCTBA: B3aMMOJICHCTBUE C HATPUEM KAK CHOOCOO YCTAHOBJICHUS HAJIAYMS
THIPOKCOrPYMIIBL, C TAJIOT€HOBOAOPOAAMH KaK cnoco0 MOJTyYCHHs] pACTBOPUTEIICH,
BHYTPU- M MEKMOJICKYJIIpHas JerujapaTaius. Peakius TOpeHUs: CHOUPTHI Kak
TormBO. llolydeHne »STaHona: peakuus OpOKEHWS TIFOKO3bI, THApaTalus
stiiicHa. [lpumeneHnne MeraHosa H  3TaHona. DU3MOJOTUYECKOE ACHCTBHE
METAHOJA W 3TaHOJa HA OPraHW3M YeJIOBEKA. OTHIICHIJIMKOJb M TIULEPUH Kak
MPEJCTABUTENIN MPEAETbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peakiius Ha
MHOIOQTOMHBIE CIHUPTHl M €€ MPUMEHEHUE Ui Paclo3HaBaHWs TJUICPUHA B
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COCTaBE KOCMETHYECKMX CPEACTB. [IpakTnueckoe MPUMEHEHUE S3TUJICHIIIMKOJS U
TIIMLEPHHA.

®enon. CTpoeHue MOJEKysbl (eHosa. B3auMHOE BIMSHME aTOMOB B
MOJIEKYJie (eHona. Duznueckue CBOiCTBa (eHoma. XHUMHYECKHUE CBOMCTBA
(peakiuu ¢ HATPUEM, TUAPOKCUAOM HaTpusi, Opomom). [lomyueHue QeHona.
[Tpumenenne penomna.

Anpaeruasl U KeToHbl. Kitaccupukanus anpaerujoB U KETOHOB. CTpOcHHE
OPEICHBbHBIX ~ albJCTHAOB. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
KapOOHUIBHOH rpynnbl. ['oMonornueckuii psa, odmas Gopmysia, HOMCHKIATYpa U
U30MEPHS MPEACTbHBIX  AIbACTUI0B. DU3AUYECKHE CBOMCTBA MPEACITBHBIX
IBJETHIOB. XUMHUYECKUE CBOWCTBA MPEACIBbHBIX AJBACTUAOB. THAPUPOBAHUE,
KAQUECTBCHHBIC PEAKIMM Ha KapOOHWIBHYIO Trpynmny (peakius «CcepeOpsHOro
3epkaiiay, B3auMoncicTBUE ¢ ruapokcuaoM meau (II)) m ux npuMeHeHue uis
OOHaApy>KCHHsI TPEACIbHBIX aJIbJACTHAOB B MPOMBINUICHHBIX CTOYHBIX BOJAX.
[TonmyyeHne TPEOENBHBIX — ANBACTHAOB. OKHCIECHUE CIOUPTOB, TUIpaTalus
anetwieHa (peakuuss KydepoBa). TOKCHYHOCTh —albAeTuAOB. [IpuMeHEHME
dopmanbieruia M - aueTATbACTHAA. AUETOH KakK NPEACTABUTENb KETOHOB.
Crpoenue MoJieKynbl anetoHa. OCOOCHHOCTH PEaKIMKA OKHCICHHUS aleTOHA.
[IpuMeHenue aneToHa.

KapGonoBbie kuciorel. Knaccudukanuss ¥ HOMEHKIATypa KapOOHOBBIX
KACHOT. CTPOEHWE  MPEACIbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCIIOT.
ONEKTPOHHOE H  MPOCTPAHCTBEHHOE CTPOCHUE KApOOKCWIIBHON — TIPYMIBI.
['omonornueckuii  psg w oOmas (opMyna MNPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCHIOT. DU3NYECKME CBOMCTBA TMPEACITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XWMHYECKME CBOWCTBA MPEIACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT (p€aKkuMud ¢ METaUlaMH, OCHOBHBIMM  OKCHIAMH,
OCHOBAaHUSIMM M COJIIMH) KaK MOATBEPKICHUE CXOACTBA C HEOPraHWYECKUMU
KAcnotamu. Peakuums stepudrkanuu 1 ee oOpatuMocCTh. BisiHue 3amecTUTENEH B
VIACBOJOPOAHOM  paavKalie Ha CHIy KapOOHOBBIX KHCIOT. (OCOOEHHOCTH
XUMHYECKAX CBOMCTB  MypaBbMHOW  KHUCIOTHL.  [lomyueHwe  mpeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. OKHCIICHUE QJIKAHOB, AJIKCHOB, TIEPBHYHBIX
CIMPTOB, AaJIbACTUAOB. BakHelmue mnpeactaBuTeNd KapOOHOBBIX — KHUCIIOT:
MypaBbHHAs, YKCyCHasi W OcH30iHasd. Beicmme mnpeacnbHble W HEMPEACTbHBIC
KapOOHOBBIE KHMCJIOTHL. Onmuueckas usomepus. Acummempuyeckuil  amom
yenepooa. IlpuMeHeHnE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3pUpbl 1 Kupbl. CTPOCHHE U HOMEHKJIATYPA CIOKHBIX 3(PHUPOB.
MeskkimaccoBas M30MeEpHs ¢ KapOOHOBBIMM KucjoTamMu. CrnocoObl MOTyYEHUS
CJIOKHBIX 3(HupoB. OOpaTUMOCTD peaKuK 3TepupuKannu. [ [pUMEHEHHE CHOMKHBIX
3(upoB B MUIIEBON W MAp(POMEPHONW MPOMBILUICHHOCTH. JKUpPbI KaK CIOKHBIC
3(UpBl IMUIEPUHA U BBICIIMX KapOOHOBBIX KUCJIOT. PacTUTENBHBIE W KMBOTHBIC
JKUPBI, UX cocTaB. Ou3nyeckne CBONCTBA KUPOB. XMMUYECKHE CBOWCTBA JKUPOB:
THAPUPOBAHUE, OKUCICHHE. [MAPONM3 WM OMBUIEHME S>KAPOB Kak CHoco0
IPOMBILIEHHOTO MOMYYEHUs COJICH BBICIIMX KapOOHOBBIX KHUCIOT. IprMeHeHue
SKUPOB. MbUTA KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIA.
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Yrnesoasl. Knaccudukanms yrieBoaoB. OU3NYECKUE CBOMCTBA M HAXOXKIACHHE
VIJIEBOAOB B MpUpoJe. [JII0K03a Kak anbAeruaoCnupr. XUMHYECKHUE CBOMCTBA
TJIFOKO3BL.  ayuiuposanue, — diKuiuposanue, CIAPTOBOE W MOJIOYHOKHUCIIOE
OpO’k€HUE. DOKCIECPUMEHTAIIBHBIE JOKA3aTeJIbCTBA HAMWYMs  aJIbACTUAHOW U
COUPTOBBIX TPYIII B TIIFOKO3€. lIONydeHUE TIOKO3bl. DPpyKmosd Kax usomep
enokosel.  Puboza u oOesoxcupubosza. BaxHeime aucaxapuisl (caxaposa,
JIAKMO3d, MAbino3a), UX CTPOCHUE U Ppu3nveckue cBoiicTBa. ['uaponms caxapossl,
JIAKMO3vl, Ma1emosel. Kpaxman W LEUrono3a Kak OHOJOTMYECKHE IMOJIMMEPHI.
XUMUYECKUE CBOMCTBA KpaxMaya (TMAPOIN3, KAYECTBEHHAs peakuus ¢ HOoIoM Ha
KpaxMajl ¥ €€ MPUMEHEHHUE Ui OOHApY>KCHHs KpaxMayia B MPOAYKTAX MUTAHMS).
XUAMUYECKUE CBOMCTBA LIEIUTKOJIO3BI. THAPOIN3, 00pa30BaHHUE CIIOKHBIX 3(PHUpPOB.
[Ipumenenne u OWOJOrMYecKas pojb yriaeBOAOB. OKHUCICHUE YITIEBOAOB —
WCTOYHUK YHEPTHH KUBBIX OpraHu3MoB. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA
MPUMEPE ALETATHOIO BOJIOKHA.

Nnentndukanuss OpraHuYeCKuXx COCAVMHECHHNA. ['eHeTHYeCKas CBSA3b MEXKIY
KJIaCCAaM# OPraHUYECKUX COECIUHEHU.

AwmuHbl. [lepBUYHBIE, BTOPWUYHBIE, TPETUUYHBIC aMuHBL. Kiaccupukanus

AMUHOB IO TUNY YIJIEBOJOPOAHOIO PAAMKAIA U YKACTY AMUHOTPYIIT B MOJIEKYJIE.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MPEACIIBHBIX AMUHOB. DU3UUECKUE
CBOICTBA aMMHOB. AMHHBI KaK OPraHMYECKME OCHOBAHMS. PEAKLMM C BOJOM,
KACJIOTaMU. Peakuust ropeHus. AHWIMH KakK MPEACTABUTENb AapOMATHYECKUX
aMuHOB. CtpoeHue anunuHa. [IpuunHbl ocnabneHus OCHOBHBIX CBOMCTB aHHJIMHA
B CPaBHEHUM C aMHHAMM MPEACIBHOIO PsAd. XMMHUUYECKHE CBONCTBA AHWIIMHA!
B3aMMOJCHCTBHE C KHCIOTaMH, OpOMHON BOAOM, okucienue. [lonyyenne aMuHOB
AIKWIMPOBAHMEM  aMMMAaKka M BOCCTAHOBJICHUEM  HUTPONPOU3BOIHBIX
yraeBoaopoaoB. Peaknus 3ununa. [IpuMeHeHre amMuHOB B (DapMaleBTUUECKON
NPOMBILUIEHHOCTH.  AHUIuH KAK  Cbipve Ol HNPOU3BOOCMBA  AHUIUHOBHLX
kpacumeiei. Cunmesvl Hd OCHOBE AHUIUHAL.
AMHHOKUCIIOTH U Oenku. CoctaB W HOMEHKIarypa. CTPOEHUE aMUHOKHUCIIOT.
['OMONIOTMYECKMIA PN TPENETBbHBIX AMMHOKHUCIOT. [30Mmepusi  npeoenvHbix
AMUHOKUCIIOM. Du3nvecKue CBOMCTBA MPEACITBHBIX AMUHOKHCJIOT.
AMHWHOKHUCIIOTHL KaK aM(OTEPHBIE OPraHUYECKUE COCAMHEHHs. CHHTE3 MENTHIOB.
[lentuaHas cBs3b. BHONOrMYECKOE 3HAYEHHWE  (-aMUHOKHMCIOT.  OOnacTtu
NPUMEHECHUS aMUHOKHUCIOT. benkm kak mpupoasblie Ouononumepbl. CocTaB u
CTpoeHue OeNKOB. (cHogHble amMuHOKUCIomyl, oopasyloujue Oeixku. XUMHYECKHAC
CBOICTBA OEJIKOB. THAPOJIN3, ICHATYpallMsl, KAYECTBEHHBIC (LIBETHBIEC) PEAKIIMKA HA
Oenku. IlpeBpamieHuss OenkoB MU B OpraHu3me. buonormdeckue (QyHKIAn
OENKOB. /[ocmudicenus 8 uzy4eHur Cmpoenus u cunmesd OejKos.

Azomcooepocauue cemepoyuriuyeckue coeounenus. Iluppon u nupuoun:
2JEeKMPOHHOE CMpoeHUe, ApoMAmMU4ecKull xapakmep, paziudue 6 NposiGleHul
ocrHosnuix ceoticms. Hykneunogvie kuciomei: cocmag u cmpoenue. CmpoeHue
nyxieomuoos. Cocmas nykieurnosvx xuciom (/[HK, PHK). Porv nyxieunogwix
KUCTIOM 8 JCUSHEOeSIMEIbHOCMU OP2AHUZMOG.
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BrICOKOMONEKYSpHBIE COeaMHEHHS. OCHOBHBIE TIOHSTHS BBICOKOMOJICKYJISIPHBIX
COCIMHEHHIA: MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO, CTEMEHD MOJIUMEPU3ALINN.
Knaccudukanus MTOJTUMEPOB. OCHOBHBIC CHOCOOBI MOy YCHHS
BBICOKOMOJICKYJISIPHBIX COCIMHEHMIA: pEaKIK NOJTUMEPHA3ALINH "
noJuKOHACHCauM. CTPOECHUE W CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOHCTB
NOJIUMEPOB OT CTPOEHUS MOJIEKYJH. TEepMOIUIACTUYHBIE W TEPMOPECAKTHUBHBIC
NOJUMEPBL. [Iposoosiyue opeanuveckue noiumepvi. Komnozumuvie mamepuaibi.
Ilepcnexmugbl  UCNONBL308AHUS  KOMNO3UmMHbIX  Mamepuaios. Knaccupukanus
BOJIOKOH. CUHTETHUYECKUE BOJIOKHA. [lonuadupHbie U MoMaMuIHbIE BOJIOKHA, MX
CTPOCHME, CBOMCTBA. [IpakTMYECKOE WCMONB30BAHUE BOJOKOH. Cunmemuyeckue
NIeHKU: US0TAYUs Ol NPOBOO08, MeMOpAHvl OJisi ONPECHeHUsi G00bl, 3dujUmHbvLe
nieHku O agmomoOunet, NIAcCmelpu, Xupypeudecxkue nosgsasku. Hoegwvie
MeXHONI02UU OAIbHEHULE20 COBEPULEHCMBOBANUS NOTUMEPHBIX MAMEPUAIOB.

Teopernyeckue 0CHOBbLI XUMHUU

Crpoenne BemecTtBa. COBpEMEHHAss MOJEHb CTPOCHHS aroma. Jlyanmmsm
ANeKTpoHa. Keanmoewvie yucia. PacipeneneHue 3JEKTPOHOB MO SHEPreTHUYECCKAM
YPOBHSIM B COOTBETCTBHHU C NMPUHLMIIOM HAUMEHBILECH SHEPIUH, MPABAJIOM XyHa
u npuHuunom Ilaynu. OcOOEHHOCTH CTPOCHHUS SHEPrETUYECKUX YPOBHEN aTOMOB
d-3neMeHTOB. DNeKTpOHHAs KOH(puUrypanus atoma. Knaccupukanus XMMHUYECKHX
AJIEMEHTOB (S-, p-, d-371eMeHThI). OCHOBHOE M BO30Y>KJIECHHBIE COCTOSTHUSI aTOMOB.
BanentHeie snekTponsl.  [lepuoanyeckas cucTeMa XUMUYECKMX 3JIEMEHTOB
J.1. Men ieneesa. DOu3NYECKH CMBICJI Ileproauueckoro 3aKOHAa
J.W. Menneneesa. [IpuurHbBl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JJIEMEHTOB
U UX COCAMHCHWW MO MepuojaM W rpynmnaMm. MHPOBO33PEHUYECKOE M HAYYHOE
3HAYCHHE ITeproanyeckoro 3aKOHA J.1. Meneneesa. IIpoeHo3swt
J[.H. Menoeneesa. Omxpoimue HOBbIX XUMUYECKUX IEMEHMO8.

OJICKTPOHHAs TPUPOAA XUMHUYECKOW CBSI3A. JEKTPOOTPULATEIBLHOCTD.
KoBaneHTHas cBsA3b, €€ PA3HOBUAHOCTH U MEXaHU3MbI 00pa3oBaHusl (OOMEHHBIN 1
JOHOPHO-aKIeNTOPHbIN). MoHHas cBs3b. Mertaummueckass cBsi3b. BomoponHas
CBSI3b. Meocmonexysaprvie 83aumo0etiCmeus.

Kpucrannuyeckre u amopHbie BemiecTBa. THIBI KPUCTAUIMYECKUAX PELIETOK
(aTOMHasi, MOJIEKYJISIPHAs, WOHHAs, METaUIMYecKas). 3aBUCUMOCTh (PU3NUYECKHUX
CBOWCTB BEIIECTBA OT TUNA KpPUCTATMYECKON pemeTku. [IpuunHabl MEOrOOOpasus
BenlecTB. COBPEMEHHBIC NTPEACTABICHHUS O CTPOCHUHM TBEPABIX, XUIKUX W
razo00pa3HbIX BEWECTB. SKUOKUE KpUCAILIbL.

XAMUYECKUE peakuuu. ['OMOT€HHbIE M TETEPOreHHble peaknuu. CKOpoCTh
PEAKIMK, €€ 3aBUCHMMOCTb OT Pa3IMYHbIX (PAKTOPOB. MPUPOABI PEATHMPYIOLIMX
BEUICCTB, KOHIICHTPALMKM PEarupyrolIMX BEIIECTB, TeMOEpaTypsl (mpaBuiao BaHTt-
Iodda), miomaam peakiiMOHHONH MOBEPXHOCTHU, HANMYMS KaTalU3aTopa. DHEPrus
aKTuBaUMU. Axmusuposanneiii xomniexc. Karanmzatopel W Katamu3. Poub
KaTaJIn3aToOpOB B MPUPOJE W MPOMBILIJIEHHOM MPOU3BOJCTBE.

Tousmue 06 sumanvnuu u sumponuu. uepeus [ 'ubobca. 3akon ['ecca u
CICACTBUS M3  Hero.  TemmoBele  S(PQPEKTBI  XMMUYECKMX  PEaKLUM.
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TepMoxuMuueckue ypaBHeHUs. OOPaTUMOCTh peakimii. XMMUYECKOE PaBHOBECHE.
CMeleHne XMMUYECKOT0 PAaBHOBECHS TOJ ACHCTBHEM Pa3IUYHBIX (PAKTOPOB:
KOHLICHTPALMM PEarcHTOB WM NPOAYKTOB PEaKLUHU, NABICHUS, TEMIEPATYPHL
Ponb cmeniennst paBHOBECHUS B TEXHOJIOTUYECKUAX TPOLIECCAX.

JlucnepcHsle cuCTeMBbl.  Kostouoneie cucmemei. VICTHHHBIE PACTBOPBI.

PactBopenne kak  (uzuko-xumuueckuii mpomecc. CrnocoObl  BBIPAKCHHS
KOHLIEHTPALMU PaCTBOPOB. MAcCOBast A0JSl PACTBOPEHHOIO BEILECTBA, MOJLAPHAS U
MoJsbHas Konyenmpayuu. Tump pacmeopa u mumposanue.
Peakumm B pacTBOpax SIEKTPOJMTOB. KayeCTBEHHBIE pEaKUMM HA HOHBI B
pactBope. KHCIOTHO-OCHOBHBIE B3aWMOJACHCTBHS B pacTBopax. AM(OTEPHOCTb.
Honnoe npoussedenue 600vi. Booopoowuweiii nokazamenv (pH) pacmeopa.
I'maponms coneil. 3Ha4eHUE TUAPOIHA3a B OMOJIOTMYECKAX OOMEHHBIX MPOLECCAX.
[IpuMeHEeHrE TUAPONIA3A B TPOMBILUIEHHOCTH.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu B PUPOLE,
NMPOU3BOACTBEHHBIX ~ NPOLECCAX M JKU3HEAEATEIBHOCTM  OPraHU3MOB.
OxuciumenvpHo-60ccmanosumeiviblli. nomeHyuan  cpeowvi. Jluacpavma 1lypos.
[ToBeneHME BEIIECTB B CPEeAAX € pa3HbIM 3HaYeHHEM pH. MeToABI 3NEKTPOHHOIO U
osekmponno-uonno2o  OanaHca.  ['anpBaHWYECKM  dleMEHT.  XUMHYECKHE
UCTOYHUKU TOKA. Cmanoapmuulli  6000poOHblil  21eKkmpoo.  CmMAHOApmHblil
2NIEKMPOOHbIll  NOMeHyual  cucmemvl. Pa0  cmanHOapmueix — 21€KmpOoOHbIX
nomenyuanos.  Hanpaenenue — oxuciumenvHo-60CCMAHOBUMENbHBIX — PEeAKYUTI.
ONEeKTpPONM3 pacTBOPOB M paciuiaBoB  coyiei. [IpakTU4yeckoe NPUMEHEHUE
NEKTPONIA3A Ul TMOJIYYCHUS [IENOYHBIX, IIEJIOYHO3EMEIbHBIX METAUIOB U
anroMuHKs. Koppo3ust MeTallyioB: BUABI KOPPO3UH, CIIOCOOBI 3aUIUTHl METAIIIIOB OT
KOPpPO3UHU.

OCHOBBI HEOPTAaHMYECKOI XHMHH

OOwas xapakrepuctuka 3meMeHTOB [A—IIIA-rpynmn. Okcuasl U NEPOKCHIBI
HATpUs U Kanus. Pacro3HaBaHue KaTHOHOB HATpus U Kayms. COJIM HATPHUS, Kasus,
KAJIbLIAS. U MArHUs, UX 3HAYEHUE B IPUPOJE U KU3HU YENIOBEKA. SKeCmKochnb 600bl
u cnocobvr ee  ycmpanenus. Komniexcuvie — coeounenus  ANOMUHU.
Amomocutuxamei.

Metamnel IB-VIIB-rpynn (Menp, nuHK, XpoM, mapradern). OcoOeHHOCTH
cTpoeHust atomMoB. OOuMe QU3MYeCKre U XUMUYECKHe CBOMcTBaA. [lonmyueHue u
npuMeHeHue. OKCHIIbI U TUAPOKCUIBI 3TUX METAIUIOB, 3aBUCUMOCTb UX CBOWCTB OT
CTEIICHU OKMCJICHUS dyieMeHTa. Baxnedmme comu. OKHUCIUTEIBHBIE CBOMCTBA
COJIC XpOMa W MapraHia B BBICHICH CTENEHU OKUCICHHS. KommniekcHvie
COCOUHEHUSL XPOMA.

OOwast xapakTepucTuka 3MeMeHToB [VA-rpynmnel. CBOWCTBA, MOIyYCHHUE U
npuMeHeHue yriig. CHHTE3-ra3 Kak OCHOBA COBPEMEHHOH MPOMBILUICHHOCTH.
AKTHBUPOBaHHBIA  yroiib Kak  aacopOeHT. Hanocmpyxkmypei.  Muposeie
docmudiceHust 8 00nACmu CO30aHUsl HAHOMAMEPUANIO8. DIeKMPOHHOE CMpOoeHUe
Monekynel  yeapuozco eaza. llomyyenue u  npumenenue  yaapHozo — edsd.
buonornueckoe naekictBue yrapHoro raza. KapOuabl Kanblusi, aJTIOMUHUS W

20



xene3a. KapOoHatel w1 ruapokapOoHatel. Kpyeogopom yeiepooda 6 cueoti u
nedicusoll npupooe. KadecTBeHHas peakuuss Ha KapOOHAT-HOH. (DU3NYECKUE W
XUMHYECKHAE CBOMCTBa KpeMHus. Cunanbl M cuavnmabl. Okceun kpemuus (IV).
KpemHueBble KUCIOTHI U MX COMM. CHIMKATHBIE MUHEPAIbl — OCHOBA 3E€MHOMA
KOPBI.

OOwas xapakrepucTuka 351eMeHToB VA-rpynnel. Hutpuael. KauecTBeHHas
peaKkys HA WOH aMMOHHMS. A30THAs KUCJIOTA KAaK OKWCIHMTENb. HuTpartel, ux
(u3nyYeCKue W XMMHYECKHE CBOWMCTBa, MpUMEHEHHE. CBOICTBA, MONYYCHHE W
npuMeHenne (pocdopa. dochun. Dochopubie ¥ MOMUPOCHOPHBIE KUCITOTHL
buonoruueckas posb gocdatos.

OOwas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOble  CBOWHCTBa
KOHUEHTPUPOBAHHON CEPHON KHUCIOTH. KauecTBEHHBIE peakumm Ha Cyab(ui-,
Cynb(QuT-, U Cyab(aT-uOoHHI.

OOwas xapakrepuctuka 31eMeHToB VIIA-rpynmbel. OcoOGeHHOCTH XUMHUH (ropa.
["aoreHoBOAOPOABI M UX NOJIyYEHUE. [ aIOT€HOBOOPOAHBIE KACIOTHI U UX COJIH.
KayecTBeHHBIE pEAKIIMU HA TaloOreHUuA-uoHbl. Krcimopoacoaepkaime COeIMHEHAS
xjopa. [IpuMeHeH e raJloreHOB U UX BOKHENIIUX COCTUHEHUMN.

bnazopoonwvie cazvi. [lpumenenue 6.1a20poonvix 2a3o06.

3aKOHOMEPHOCTH B M3MEHCHWM CBOWCTB MPOCTBIX BEIIECTB, BOAOPOIHBIX
COCIMHEHWIHA, BBICIINX OKCHIOB H TUAPOKCHIOB.

HNnentrdrkanus HEOPraHMYECKUX BEIECTB U HOHOB.

XUMHS U KU3Hb

Hayunple wmeTOABI TMO3HAHUS B XUMHHA. VICTOUHMKM  XUMUYECKOH

uHpopmanmu. [louck wuHpOpMaAMM 1O  HA3BAaHWAM, HACHTH(UKATOPAM,
CTPYKTYPHBIM  (opMyJiaM. XWUMHUYECKUI aHaIM3, CUHTE3, MOJACIMPOBAHUE
XUMUYECKMX TPOLECCOB W  SBJIICHUA KAaK METOAbl HAYYHOIO TIO3HAHMSL.
Mamemamuueckoe mooenupoganue HNpoCMpAaAHCMEEHHO20 CMPOEHUSI  MOJIEKYI
opeanuveckux  gewecms.  Cogpemenuvie  (DUSUKO-XUMUYECKUE — Memoobl
VCMAHOGIEHUSI COCIMABA U CMPYKYPbl GEULECME.
Xumus 1 310poBbe. JlekapcTBa, (PepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC
BOJAbI. [IpoOnembl, CBsiI3aHHBIE € TPUMEHECHUEM JICKAPCTBEHHBIX MPENapaToB.
Bpenneie npuBBIlUKA W (QAKTOpBI, paspyliarolive  3A0POBbE  (KYPEHHE,
ynoTpeOseHUE aJIkoroJis, HapkoMmaHwuisi). PanuonanbHoe mnuranue. [luineBbie
no06aBku. OCHOBBI UIIEBOH XUMUMU.

Xumus B MeauIMHE. Pa3paboTka JekapcTB. XMMUYECKUE CEHCOPBI.

XuMHsT B TIOBCEOHEBHOM S>KM3HU. MOKOIME W YUCTALIME CPEACTBA.
PenennenTel, nHCEKTULMABL. CpeacTBa JTUYHOW TMTMEHBI M KOCMeTHKHU. [IpaBuia
Oe3omacHoil paboTBl € €JKUMH, TOPHOYMMH W TOKCHUYHBIMHM BEIIECTBAMM,
cpencTBamMu ObITOBOM XUMUMU.

XUMHS U CETBCKOE X035UCTBO. MUHEPAIBHBIE U OPraHUYECKUE YAOOPEHUS.
Cpencrsa 3auThl pACTEHUH.

XuMHS B MPOMBIIUIEHHOCTH. OOMME MPEACTaBICHUAS O MPOMBILITICHHBIX
cnoco0ax NoayYeHUs XMMHYECKUX BEMIECTB (HA MPUMEPE MPOU3BOJACTBA AMMHAKA,
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cepHOil  kHMCHOTHhI). [IpombluieHHas opraHuudeckas xumus. CeIpbe  AJs
OPraHAYECKON MPOMBINUIEHHOCTH. [Ipobnema 0TX010B M MOOOYHBIX MPOAYKTOB.
HanGonee KpynmHOTOHHAKHBIE TPOM3BOACTBA OPraHUYECKUX COEAMHEHNNA. UepHas
Y 1BETHAs METATyprusi. CTEKIIO U CHJIMKATHAS IIPOMBILIJIEHHOCTb.

Xumusd 1 3HepreTuka. [IpupoaHble MCTOYHUKH YIIE€BOAOPOIOB. [IpupoaHbIii
W MONYTHBIM HE(PTAHON ra3pl, UX COCTaB W HCMONb30oBaHUE. COCTaB HEPTH U €€
nepepadotka.  Hedrenpoaykrel.  OkraHoBoe  umcio  OeHsuHa.  OxpaHa
OKpy)Kawlieid  cpenpl  npu  HedrenepepabOTKE W TPAHCIOPTUPOBKE
HE(PTENPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKHN SHEPTUU.

Xumusg B crpoutensctBe. llement. beron. [logGop onTuMabHBIX
CTPOUTENBHBIX MATEPUAIIOB B MPAKTHYECKON AEATENBHOCTH YEIOBEKA.

XuMHs A SKOJIOTUsA. XUMHUYECKOE 3arPsI3HEHUE OKPYKAKOLIEH CPEabl U €T0
nocneacteus. OxpaHa ruapocdepsl, MouBbl, atMocdeprl, Gaopel U ¢ayHbl OT
XUMUYECKOTO 3arPsI3HECHHSI.

Tunel pacyeTHbIX 3a1a4:

Haxoxxaenne MonekysisipHoil (pOopMyJibl OPraHMYeCKOro BEIIECTBA MO €ro
IUIOTHOCTH M MAacCOBBIM JOJIAM JJIEMEHTOB, BXOIALIMX B €r0 COCTaB, WK IO
[POJYKTaM CrOpaHMsI.

PacueTsl MaccoBOH 101M (MACChl) XUMAYECKOTO COEAMHEHUS B CMECH.

PacueTsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, ECIIH
OJIHO M3 BEIIECTB JAHO B U30OBITKE (MMEET MPUMECH ).

PacueTsl MaccoBod wim OOBEMHOM [OJIM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOYKHOTO.

Pacuetsl TemioBoro a¢gpekra peakimu.

Pacuerbl 00BEMHBIX OTHOIIEHUH Ta30B TPH XUMUYECKUX PEAKIUSX.

PacueTsl Maccel (00bEMa, KOJIMYECTBA BEUICCTBA) MPOAYKTA PEAKLIAU, ECIH
OQHO W3 BEIIECTB JaHO B BHUJAEC pPacTBOpa C ONPEACIICHHOW MAacCOBOW HOJIEH
PacTBOPEHHOIO BELIECTBA.

3. TEMATNYECKOE IINTAHUPOBAHUE

10 knace
Ne Tema pasgena Konnuectso Komuuectso | ®oOpMBI TEKyLIErO
/m 4acoB 4acoB KOHTPOJIA
(0a3oBbIil | (YriyOJ1eHHBIH
YPOBEHb) YPOBEHb)
1. Beenenue 5 7 Kontponpnas
pabota, TecTsl
2. CrtpoeHnue u knaccuukanus 9 5 KontponpHas
OPTaHUYECKUX COSTUHEHUH. pabora,
CaMOCTOSITENIbHAS
paboTa, TecCT®Hl,
pedepartsl, 3aueT
3. XHUMHUUECKHUE PeaKLUU B 2 3 CamocTosTenpHas
OpPTaHMYECKON XUMUU. paboTa, TeCTHl,
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YTraeBoaopoabl U UX MPUPOIHbBIE
HCTOYHHUKH.
[IpakTHueckas padora

32

48

Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
pabora,
NpaKTHYECKast
pabora,
JabopatopHas
paboTa, TeCTHl,
pedepatsl, 3aueT

Kucnoponcoaepxarue
OpPraHUYECKUE COCTUHEHUS

38

48

Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
pabora,
NpaKTHYeCKast
pabora,
JabopatopHas
paboTa, TeCT®Hl,
pedepartsl, 3aueT

A3zoTconepikaiue CoOenMHEHUs

11

Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
pabora,
npaKkTHYeCKast
pabora,
nTadoparopHas
paboTa, TeCT®Hl,
pedepatsl, 3aueT

PesepsHOe Bpemsi. [losTopeHue.

10

14

11 kaacce

n/n

Tema pasnena

Konunuectso
4acoB
(0a3oBbIH
YPOBEHBb)

Konunuectso
4acoB
(yrayoneHHbIH
YPOBEHb)

DOpMBI TEKYILIETO
KOHTpPOJIA

OCHOBHBIE TTOHSITHS U 3aKOHBI
XUMHNHU

6

6

Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
paboTa, TeCT®Hl,
pedepartsl, 3aueT

CtpoeHue aToMa U epuoNYeCKUi
3aKOH

11

Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
paboTa, TeCT®Hl,
pedepatsl, 3aueT

XUMUYECKasi CBSI3b U CTPOCHUE
BEIECTBA

15

25

Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
pabora,
nTabopatopHas
paboTa, TecCT®Hl,
pedepartsl, 3aueT
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XUMHUYECKUE PEAKLUU

24

27 Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
pabora,
NpaKTHYECKast
pabora,
JabopatopHas
paboTa, TeCTHl,
pedepatsl, 3aueT

BeimiectBa 1 UX CBOICTBA.

6 Kontponpnas
pabora,
CaMOCTOSITeNIbHASI
pabora,
NpaKTHYeCKast
pabora,
JabopatopHas
paboTa, TeCT®Hl,
pedepartsl, 3aueT

MeTtannsl

19

34 Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
pabora,
npaKkTHYeCKast
pabora,
nTadoparopHas
paboTa, TeCT®Hl,
pedepatsl, 3aueT

Hemerasibl

10

15 Kontponpnas
pabora,
CaMOCTOSITeNIbHAS
pabora,
npaKkTHYeCKast
pabora,
JabopatopHas
paboTa, TeCT®Hl,
pedepartsl, 3aueT

PesepsHoe Bpems. [losTropenue. 10

14 _

Copepxkanue HPOO

10 kxacce

Tema pazgena

KonuuectBo
JaCOB

Conepxanne HPOO

Crpoenne u knaccuduxanus
OPraHUYEeCKUX COCTUHEHUHN

1

BemectBa — 3arpsasHuTenu
OKpY>KaroIleH Cpenbl pEruoHa,
BJIUSHUE HaA JKUBBLIC OPraHU3MbI

Yrnesoaopoasl

0,5

IIpuponHble HCTOUHUKH YIJI€BOAOB
Ha Tepputropun oonactu. OTKpPBITBIE U
3aKPBITbIE MECTOPOKACHUS
KaMEHHOI'O YIJIsl B PETHOHE

24




Yrnesoaopoasl

0,5

Kokcoxummudeckoe mpou3BOACTBO
OAO «Meuen». Bausinue TOTIMBHO-
SHEPreTUYECKOro KOMITJIEKCA Ha
OKpykaro1yr cpeny. Posb
ABTOTPAHCIIOPTA B 3arpsi3HEHUU
atmocdepsl. Mcnonb3oBanue OeH3nHa
B KauecTse ToruuBa Ha FO. Ypaine,
ANbTEPHATUBHOE TOILIUBO.
IMocnencTBus pa3pabOTOK AJIsT HEAP

Yrnesoaopoasl

0,5

DpeoHBL. IIpakTuueckoe
UCIOJIb30BaHUE, 3HaueHue s
aTMocdepsl

Yrnesoaopoasl

0,5

[TonyueHne s>TuieHa, TPOMUJICHA HA
NpeAnpusaTHsIX ropoga YensOuHCKa.
[IpMeHeHNe B CETbCKOM XO3SIHCTBE
[IpoGnema YTUJIH3ALHH.
buonornyeckass ponb MOJUITHIICHA
KaK X€MOMEINAaTOpa y PACTEHHI

Yrnesoaopoasl

0,5

Ilonyuenne apeHoB Ha
KOKCOXMUMHUYECKOM MIPOU3BOJICTBE
«Medem». DKOIOrHIecKre MpOoOIeMbI
NPUMEHEHUT apeHOB B  Ka4vecTBE
MECTHULIMIOB

Crnuptsl. @eHonbl

0,5

IIpoussoncTeo CIIUPTOB Ha
O3zepckoM CIUPTOBOAOYHOM 3aBOJE,
3Ha4YeHue, NpuMeHeHue. TOKCUYHOCTh
cnupToB. BiusiHue Ha MOIPOCTKOBBIA
OpraHu3M (FOHOIIECKUH aJIKOTOJIU3M B
peruone). IIpon3BOACTBO 3THUIIOBOTO
cnupra B 00JacTH M3 MHINEBOTO
CBIPbsI

Crnuptsl. @eHonbl

0,25

2

HUcrounuku  ¢enono.  JleticTBue
¢benonon Ha OpPTaHu3M.
DKOJIOTUYECKUE KPU3UCHI, CBSI3aHHBIC
¢ momnajanvieM (EeHOJIOB B UCTOYHHUKHU
HUTHEBOU BOJIBI

AJ'IbI[eFI/II[ bl. KETOHBI

0,25

2

dusuonornueckoe BO3IEUCTBHE
alleTOHA Ha OpPraHU3M. AILIETOH Kak
PacTBOPUTEITb

10.

KapOoHOBbIE KHCIIOTBI

IIponsBoacTBa YKCYCHOM KHCIOTBHI B
peruone (AO «IIuponusxom» r.Ama),
NPUMEHEHHE KHCIOT B MPOHU3BOJCTBE
cnoxHbIXx  3¢upo.  IIpumenenue
MOJIMHEHACHIIIIEHHBIX ~ KUCJIOT — Ha

MPOM3BOJICTBE AJTKUIHBIX KpacHUTeNeit
(OAO «Yenaxy)

11.

KapOoHOBbIE KHCIIOTBI

0,5

[Nony4eHue KUPOB HA MPEAMTPUATHSIX
MUINEBOH MPOMBIIUIEHHOCTH O0JNacTH
(Tpounk, KpacHoropck).
[Ipon3BoacTBO MaprapuHa, Mbuia,
MaliOHe3a Ha MPEeanpUsITUsIX 00NIacTu
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(Tpounkuii sxupkom6bunart). Ponb
JKHPOB B MPOPUIAKTUKE U JICUCHUU
psina 3aboneBanuii. Mcnonp3oBanne
CMC B X035iCTBEHHOU AESITENbHOCTH
yenoBeka. CMC-3arpsizHuTenu
NPUPOAHON Ccpenbl. 3aluTa MECTHBIX
Bosioemos or CMC

11 kaacce

Tema pasgena

KonuuectBo
JaCcOB

Conepsxanne HPOO

CtpoeHue aToMa 1 epUOUYECKUI
3aKOH

1

Ponrb I[10 «Masik» B u3yueHuu
cTpoeHus atoMa. Ilepnons! nsydenus
CTPOEHHsI aTOMa

CtpoeHue aToMa 1 epUOUYECKUI
3aKOH

0,5

OTtkpriTus Menneneesa Ha Ypaie.
ATOMPHEPronpOMBILLIIIEHHbIH
KOMILJIEKC 00J1acTu

BeimectBa 1 UX CBOICTBA.

0,5

IIpousBoacTBO miIacTMace B
4eNIIONHCKON 001acTu.
IIpuponooxpaHHbie MEPOIPUSITHUS B
PETUOHE O 3aIUTE OT XUMHWYCCKUX
3arpsAI3HEHUN OpPraHUYeCKUMHU
BEIICCTBAMU U IPOAYKTAMHU UX
nepepaboTKu

BeimiectBa 1 UX CBOICTBA.

0,5

Ponb ¢pepmeHTOB 1151 OpraHu3Ma
4eJIoBeKa. PanmoHanpHOE NUTaHue:
O37OpPOBUTEJIbHAS TPOrpamMma B
pEruoHe

MeTtannsl

Pynbl 4epHBIX U LIBETHBIX METAJJIOB
obnactu. UyryH u cranb. Cepre3Hble
npoOJIeMbl YEPHON METAJUTyPrHH

MeTtannsl

0,5

IIpon3BoACTBO YyryHa U CTAIu Ha
METaJTyPriuYecKuX 3aBogax 00JacTu.
Hcnonb3oBanue Ux Ha MPEANPUATHIIX
MAIIUHOCTPOCHUSA U
MeTaI000paboTKH
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