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Ilnanupyembie pe3yibTaThl OCBOCHUS Y4€OHOI0 NpeaAMeTa
JInuHOCTHBIE pe3yJIbTaThI

JIuunocmmuvie pezynomamul ¢ cghepe omnowienuit odyuarowuxca K ceoe,

K ceoemy 300p08b10, K NHO3HAHUIO ce0s:

opueHTaIusl 00yJaronuxcss Ha JOCTHKEHUE JTMYHOTO CYACThsI, PEaTH3aIlrio
MO3UTUBHBIX YKU3HCHHBIX MEPCIEKTUB, WHUIMATUBHOCTH, KPEATUBHOCTD,
TOTOBHOCTh ¥  CHOCOOHOCTh K JIMYHOCTHOMY  CaMOONPEICICHUIO,
CIIOCOOHOCTH CTABHTh IEJIM U CTPOUTH KU3HCHHBIC TITAHBI;

TOTOBHOCTB U CIIOCOOHOCTh 00€CTIeUnTh ce0€ M CBOUM OJIM3KUM JTOCTOHHYIO
U3Hb B TIPOIIECCE CAMOCTOSITCIIBHOW, TBOPYECKOM M OTBETCTBEHHOM
NEeSATEITBHOCTH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaromuXcsi K OTCTaMBAHHWIO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOI'O MHCHHS, TOTOBHOCTb MW  CIIOCOOHOCTB
BbIpa0aThIBaTh COOCTBEHHYIO ITO3HMIIMIO IO OTHOIICHHUIO K OOIIECTBEHHO-
MOJIMTUYCCKUM COOBITHSIM IPOIILJIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHMS,
U OCMBICIICHUS HMCTOPHH, JYXOBHBIX IICHHOCTCH M JIOCTHIKCHHH HaIlICH
CTpaHBI;

TOTOBHOCTh M  CIIOCOOHOCTh  OOy4YarOIIMXCS K CaMOPa3BUTHIO M
CaMOBOCITUTAHHIO B COOTBETCTBHU C OOIICUYEIIOBEYECKHUMH IIEHHOCTSIMHU U
ujealaMu  TPaKIAHCKOTO o0ImecTBa, TNOTPeOHOCTH B  (pu3MUecKoM
CaMOCOBEPIICHCTBOBAHNUH, 3aHATHAX CTIOPTHBHO-030POBHTEIHHOM
JeSTebHOCTHIO;

NPUHATHE W peaNn3anys IIEHHOCTeH 3I0poBOTO W Oe3omacHoro obpasza
KHU3HU, OEpeKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
cOOCTBEHHOMY (hU3UIECKOMY U IICHXOJIOTHUYECKOMY 370POBBIO;

HETIpUATUE BPEAHBIX TPHUBBIYCK: KypEHUs, YIOTPEOJICHHSI aJIKOTOJIs,
HapKOTHKOB.

JIuunocmmuoie pezyromamul 6 cghepe omuouienuii odyuaruuxca Kk Poccuu

Kkak Kk Pooune (Omeuecmay):

poccHiicKasi HACHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHUIO POCCUHCKOMN
UJECHTUYHOCTH B TMOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTHU
K UCTOPUKO-KYJIBTYPHON OOIIHOCTH POCCUICKOTO Hapoxaa u cyarde Poccun,
NaTPUOTU3M, TOTOBHOCTb K CIIy’eHHI0 OTEUYECTBY, €ro 3allUTe;

yBaXXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoii,
rOpIOCTH 3a CBOW Kpail, cBOw PoauHy, mnpomuioe u HacTosuee
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccum, yBaxeHHe K TroCyAapCTBEHHBIM
cuMBoJiaM (rep0, ¢iar, TMMH);

dbopMupoBaHUE YBOKECHHS K PYCCKOMY SI3BIKY KaK TOCYAapPCTBEHHOMY SI3BIKY
Poccuiickoit ~ @enepanuu, — SBIAKOIIEMYCS ~ OCHOBOM  POCCHUUCKOU
UJIEHTUYHOCTH U TJIABHBIM ()aKTOPOM HAIIMOHAIBHOTO CaMOOMPEICIICHHUS;
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BOCIIMTAaHUE YBAXXEHUS K KYJIbType, fA3bIKaM, TPAAULHUSAM U OObIYasAM
HapoI0B, NpoxuBaroux B Poccuiickont Penepanuu.

Jluunocmmuvie pesyromamal 6 chepe omnouwienuii 00yuarOWUXca K 3aKOHY,

20Cy0apcmaey u K 2pascoOaHcKkomy oouiecmaey:

IPAKIaHCTBEHHOCTh, I'PAKIAHCKAsA MO3ULUSA aKTUBHOIO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE
npaBa U OOS3aHHOCTH, YBA)KAIOUIETO 3aKOH U IMPABOIOPSIOK, OCO3HAHHO
OPUHUMAIOIIETO TPaJWLUOHHBIE HallMOHAJIbHBIE U OOIEYETOBEUECKHE
T'YMAHUCTUYECKUE W JIEMOKPATUYECKUE LEHHOCTH, I'OTOBOI'O K YYacCTHUIO
B OOIIIECTBEHHOM KU3HH;

NpU3HAHUE HEOTUYXK/IaeMOCTH OCHOBHBIX TMpaB M CBOOOJ 4YelOBeEKa,
KOTOpbIE  MPHUHAMIEKAT  KaXKAOMY  OT  POXKIEHHUS, TOTOBHOCTH
K OCYIIECTBJICHUIO COOCTBEHHBIX MpaB M CBOOOJ 0e3 HapylleHus TMpaB
U cBOOOJT JpYyrux JIMI, TOTOBHOCTh OTCTaWBaThb COOCTBEHHBIC IpaBa
¥ CBOOOJI  YeJOBeKAa U TpaXkJIaHWHA COTJIACHO  OOUIENPHU3HAHHBIM
OPUHUMIIAM M HOpPMaM MEXAYHApOAHOTO IIpaBa U B COOTBETCTBUU
¢ Koncturynuenn Poccuiickonn ®enepauuu, npaBoBas U IOJIUTHYECKAs
IPAMOTHOCTb;

MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTUSA
HayKM U OOIIECTBEHHOM IpPaKTUKH, OCHOBAHHOE Ha JHajlore KyJbTyp,
a TaKKe PA3NUYHBIX (OpPM OOIIECTBEHHOTO CO3HAaHUS, OCO3HAHUE CBOEIO
MECTa B IOJIUKYJIBTYPHOM MHUPE;

UHTEPUOPU3ALIAs LIEHHOCTEM IEMOKPAaTUU U COLMAIBHOW COIMAAPHOCTH,
TOTOBHOCTb K JIOTOBOPHOMY PErYyJMPOBAHHUIO OTHOILUCHUN B TpyIIE WU
COLMAJIBbHOW OpTraHU3allny;

TOTOBHOCTh OOYyYalOIMXC K KOHCTPYKTUBHOMY YYacTUIO B MPHUHSITUU
pElIeHNH, 3aTparuBalOlMX MUX T[paBa W HUHTEPEChl, B TOM 4YHUCIE
B pa3IMYHbIX (popmMax OOIIECTBEHHON CaMOOpraHHU3allM, CaMOYIIPaBICHuUS,
OOIIIECTBEHHO 3HAYUMOMU /1€ATEIbHOCTH;

NPUBEP)KEHHOCTh ~UJAESIM HHTEpHALMOHANU3Ma, JpYyXKObl, pPaBEHCTBA,
B3aUMOIIOMOIIIM  HApOJOB; BOCIIMTAHUE YBAXKUTEIBHOIO  OTHOLICHUS
K HAIIUOHAJIBHOMY JIOCTOMHCTBY JIIOJIEH, MX YYyBCTBAaM, PpPEIUTHO3HBIM
yOCKICHUAM;

TFOTOBHOCTh OOYYarOIIMXCs MNPOTUBOCTOSITH HACOJOTMU 3KCTPEMHU3MA,
HallMOHAIN3Ma, KceHo(oouwy; KOPPYIILNH; JVUCKPUMHUHALAH
10 COMAJIbHBIM, PEIUTHO3HBIM, DPACOBBIM, HAUWOHAIBHBIM IPHU3HAKAM
Y IPYTUM HETaTUBHBIM COLIMAIILHBIM SIBIICHUSIM.

Juunocmuvie pesyromamel 6 chepe omuowlenuil  00yuUaAOWUXCA

C OKpysncaroniumu AI00bMU:

HPaBCTBCHHOC CO3HAaHHUC " IIOBCACHUC Ha OCHOBC YCBOCHUA
O6IlI€‘—IeJ'IOBe‘—ICCKI/IX HGHHOCTGI‘/’I, TOJICPAHTHOI'O CO3HAaHHUA KW IIOBCACHHUA
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B TIOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH W CIHOCOOHOCTH BECTH JHAJIOT
C IPYTHUMH JIIOJIbMH, TOCTUTATh B HEM B3aUMOIIOHUMAaHMs, HAXOAUTh 00IIre
[N U COTPYIHUYATH JJIS UX JOCTUKCHHS,

NPUHATHE TYMaHUCTUYECKUX IICHHOCTEH, OCO3HAHHOE, YBaKUTEIHHOE
1 100poKenaTeIbHOe OTHOIIEHHWE K JAPYroMy 4YelOBEeKYy, €ro MHEHHIO,
MHPOBO33PEHUIO;

CIIOCOOHOCTh K  COMEpPeKMBAaHWIO U (OPMUPOBAHUE TO3UTHUBHOTO
OTHOWIECHUS K JIOAIM, B TOM 4HCIE K JMIAM C OrpPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JIOPOBBSl W HMHBalIUAaM; OEpeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K PU3NIECKOMY U TICHXOJIOTUIECKOMY 37I0POBBIO
APYTUX JIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO TTOMOIIb;

(dopMupoBaHUE BBIPAXKCHHON B MOBEJCHUN HPABCTBEHHOW MO3HIIMH, B TOM
quciae CHocoOHOCTM K CO3HATEIbHOMY BBIOOPY a00pa, HPaBCTBEHHOTO
CO3HAHUS ¥ MOBEICHUS] Ha OCHOBE YCBOCHUS OOIIEUETIOBEUYECKUX IEHHOCTEH
¥ HPAaBCTBEHHBIX YYBCTB (YeCTH, JOJTa, CIPAaBEIIUBOCTH, MUIOCEPIUS
U IpYKeno0us);

pa3BUTHE KOMIIETCHIIMA COTPYJHHUYECTBA CO CBEPCTHHKAMH, JCTHMHU
MJIQJIIIET0 BO3pPacTa, B3POCIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-MCCIEeI0BaTEeIbCKOM, MPOSKTHOM M JAPYIHX BHAAX
IesITeIbHOCTH.

Jluunocmuvie pezynomamuvt 6 chepe omuouteHuinl  0dOyuarOuwUXCA

K OKpycarouiemy Mupy, Hcueoii npupooe, Xy00xceCmeeHHoll Kyabnype:

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKd, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BJIaJCHHUE JIOCTOBEpHON uHPOpPMAIME O TMepeIOBhIX
JTOCTMDKCHUSAX WM OTKPBITHSIX  MHPOBOM W OTEUECTBEHHOM  HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;
TOTOBHOCTH M CIIOCOOHOCTh K  OOpa3oBaHWIO, B TOM  YHCIE
caM000pa30BaHUIO, HA MPOTSKEHUH BCEH JKM3HU; CO3HATEIILHOE OTHOIIICHHE
K HEIMPEPBIBHOMY 00pa3oBaHUIO KaK YCIIOBHIO YCIEITHOM
npodeccroHaIbHON U 00IECTBEHHOMN AeATEIbHOCTH;

DKOJIOTHYECKass KyJbTypa, OCpPeXKHOE OTHONIICHUS K PpOJHON 3emile,
IPUPOIHBEIM OorarcTBaM Poccnm m Mupa; MOHMMaHUE BIMSHUS COIUAIBHO-
SKOHOMHYECKUX TPOIECCOB HAa COCTOSHHE TMPUPOJHOW W COIHMAILHOM
Cpeabl, OTBETCTBEHHOCTh 3a COCTOSIHUE NPHUPOJHBIX PECYpPCOB; YMEHUS W
HaBBIKM PA3yMHOT'O TPHUPOJONOIB30BAHMSA, HETEPIIMMOE OTHOIIECHHE K
JNEHUCTBHAM, TPUHOCSIIUM BpEJ KOJOTHH;, MPUOOPETECHUE OMBITA YKOJOTO-
HaIlpaBJICHHOW JICITCIIBHOCTH,

ACTETUYECKOEC OTHONIEHWE K MHPY, TOTOBHOCTh K 3CTETHUYCCKOMY
00yCTPOUCTBY COOCTBEHHOT'O OBITA.
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JIuunocmmuuie pezynomamul ¢ cghepe omuouwienuil 0dyuarOWuUxca K cemove u

podumeﬂ;m, 6 MOoM uucie n0020MoBKa K CEMEUHOU MCUZHU:

OTBETCTBEHHOE OTHOLIEHHE K CO3JAaHUIO CEMbM HAa OCHOBE OCO3HAHHOIO
IIPUHATHUSA LIECHHOCTEW CEMEMHON KU3HU;

HOJIOXKUTENbHBIA 00pa3 ceMbHU, POJIUTEILCTBA (OTLIOBCTBA U MAaTEPUHCTBA),
IIPUHATHE TPALULIMOHHBIX CEMENHBIX LICHHOCTEH.

JIuunocmmuvie pezynromamol ¢ cghepe omuouieHuil 0dyuarOWUxXca K mpyoy,

6 c¢ﬁepe COUUA/IbBHO-IKOHOMUUECKUX OMHOWEHUIL:

yBOXCHHE KO BCeM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIl[UTE CBOCH
COOCTBEHHOCTH,

OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh U CIIOCO0 pean3ariiu
COOCTBEHHBIX KU3HCHHBIX IIJIAHOB,;

TOTOBHOCTh OOYYarOMIUXCS K TPYAOBOW MPO(ECCHOHATBLHON NEeATeTbHOCTH
KaK K BO3MOXHOCTH YYacCTHUSl B PCIICHHHM JIMYHBIX, OOINCCTBCHHBIX,
rOCY/apCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

NOTPEOHOCTh TPYAUTHCS, YBAXEHUE K TPYAY U JIIOJISIM TPYJa, TPYAOBBIM
JTOCTHKEHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE
K pa3HbIM BUJaM TPYIAOBOW JAEATEIHHOCTH.

MeTanpeaMeTHbIe pe3yabTaThI

PeryasiTuBHbIe yHHBepcaibHbIe YUeOHbIe AelicTBUS.
OOyyarouiicss Hay4uTCs:

CaMOCTOSATEIILHO OMPEIENITh 1IeJIM, 3a/JaBaTh MapaMeTpbl U KPUTEPHUH, TI0
KOTOPBIM MO>KHO OTIPEJIENIUTh, YTO 11€b JOCTUTHYTA;

OLICHMBATh BO3MOJKHbBIE TOCIEACTBUS JOCTHUKEHUS TIOCTABICHHON IIENU B
NEATeIbHOCTH, COOCTBEHHOW JKM3HM W JKHU3HH OKPYXKAIOUIUX JIIOJICH,
OCHOBBIBASICh HA COOOPAKEHUSAX ITUKU U MOPAJIH;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4d B 0OOpa30BaTECIBHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

OIICHWBATh PECYpPChl, B TOM 4YHUCJIE€ BpeMs U Jpyrue HeMaTepHaIbHbIE
PECYPCHI, HEOOXOAUMBIE JIJISl JOCTUYKEHUS TTOCTABICHHON 11ETIH;

BBIOMpATh MyTh MOCTIOKECHHS II€NU, TUIAHUPOBATH PEIICHUE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUaTbHbIC U HEMaTepHAIbHBIC 3aTPATHI;
OpraHu30BbIBaTh A((PEKTUBHBIA TOWCK PECYpPCOB, HEOOXOIUMBIX IS
JOCTKEHUS TTIOCTaBICHHOM 11EITH;

COTIOCTAaBJSATh TOJNYYCHHBIA PE3yNbTaT JCATEIBHOCTH C TOCTaBICHHOMN
3apaHee IEeTbIO.
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Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIe AelicTBHS.
OOyyaromuiicss Hay4uTCs:

HCKaTh M HAXOJUTb OOOOIIEHHBIE CIIOCOOBI pPEIICHUs 3aJad, B TOM YHCIIE,
OCYIIECTBJISITh Pa3BEPHYTHIN MHPOPMAIMOHHBIA MOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (yueOHbIE U MTO3HABATEIbHBIC) 3a/1a4H;

KPUTUYECKH OIEHUBATh U HMHTEPHPETHUPOBATH HHPOPMAIUIO C Pa3HBIX
MO3UILINH, pacro3HaBath u dbuKcupoBaTh MPOTUBOPEHUUS B
MH()OPMAIIMOHHBIX UCTOYHUKAX;

UCIIOJIb30BaTh  pa3UYHble MOJEJIbHO-CXEMAaTHUYeCKHe CpeAcTBa IS
NpEACTaBICHUS  CYIIECTBEHHBIX CBSI3éM M OTHOIICHUH, a TaKke
MPOTUBOPEUUA, BBISIBICHHBIX B HH()OPMAIITMOHHBIX UCTOYHUKAX;

HAXOJIUTh U MPUBOJIUTH KPUTHUECKUE aPTYMEHTHI B OTHOIICHUU JCUCTBUN U
CYXJIGHHI Jpyroro; CIOKOWHO W Pa3yMHO OTHOCUTBCS K KPUTHUYECKUM
3aMEYaHUsM B OTHOIICHUU COOCTBEHHOI'O CYXKJICHHsI, pACCMaTPUBATh UX KaK
pecypc cOOCTBEHHOTO pa3BUTHS;

BBIXOJIUTh 32  paMKH  y4eOHOro  mpeaMera W OCYIIECTBIATH
[IEJICHANPABIECHHBI TMMOUCK BO3MOXKHOCTEH Il IIHPOKOr0 TIepeHoca
CPEJIICTB U CIIOCOOOB JIEHCTBUS;

BBICTpAaWBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYIO0 TPAEKTOPHUIO, YUUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUUCHUS,
MEHSITh U yJIep>KUBATh pa3Hble MO3UIMHU B TO3HABATEIbHOMN JESTEIHHOCTH.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS.
BrinyckHuK HayunuTCs:

OCYLIECTBIIATh AECJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK U CO
B3pOCIbIMU (KaK BHYTpPU 0Opa3oBaTeNbHON OpraHU3alMH, TaK WU 3a €€
npenenamu), Moa0MUpaTh MapTHEPOB TS ACIOBOM KOMMYHUKALIUA UCXOS U3
coO0OpakeHNH pe3yJbTaTUBHOCTH B3aUMOJICUCTBUS, a HE IMYHBIX CUMIIATH;
IIPU OCYIIECTBICHUH TPYIIOBON pabOThl OBITh KaK PYKOBOJUTEIEM, TaK U
YJIEHOM KOMAaHJbl B Pa3HBIX POJISIX (T€HEpATOp UIEH, KPUTUK, UCIIOTHUTEND,
BBICTYHNAIOLIUN, SKCIEPT U T.1.);

KOOPJMHUPOBATh W  BBIIOJNHATH paboOTy B  YCJIOBHUSX  PEaAbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BEpHYTO, JOTMYHO M TOYHO M3JaraTb CBOK TOYKY 3pEHUSA C
UCIIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJCTB;
pacrno3HaBaTh KOH(IMKTOTCHHBIE CUTYaIlUd W MPEIOTBPAIIATh KOH(IUKTHI
70 WX aKTUBHOW (pa3bl, BBICTPAWBATH JIEJIOBYI0 M 0OOpa30BaTEIbHYIO
KOMMYHUKAIIHIO, N30erasi JMYHOCTHBIX OIICHOYHBIX CY>KICHUH.
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IIpeaMeTHBIE pe3yabTaThI

BoeinyckHuK Ha 0230BOM YPOBHE HAYYHUTCH:

packpeiBaTh Ha TpUMEpax pPOJb XUMUU B (DOPMUPOBAHMHM COBPEMECHHOMU
HAyYHOUH KapTHUHBI MUPA U B IPAKTUYCCKOHN JEATEITHHOCTH YEIOBEKA,;
JEMOHCTPUPOBATh Ha MPHMEPaX B3aUMOCBSA3b MEKAY XUMHUEH U JAPYTUMHU
€CTECTBEHHBIMH HayKaMH;

pacKkpeiBaTh Ha TPHUMEpPAX IMOJOKEHUS TCOPUU XHUMHUUYECKOTO CTPOCHUS
A.M. bytneposa;

noHumarth (pusmdeckuit cmbica Ilepuonnueckoro 3axona JI.M. Menneneena
U Ha €r0 OCHOBE OOBSCHSITH 3aBUCHUMOCTH CBOHCTB XMMHUYECKUX JIEMEHTOB
1 00pa30BaHHBIX UMH BEIIIECTB OT AJICKTPOHHOTO CTPOCHHUS aTOMOB;
OOBSCHATh TPUYMHBI MHOTOOOpa3us BEHIECTB Ha OCHOBE OOIIHMX
IpeJICTaBlIeHUH 00 UX COCTaBE M CTPOCHHH;

NPUMCHSATH TpaBUja CHCTEMATHYECKOW MEXIYHAPOJHONW HOMEHKIIATYPHI
KaK CpEICTBa Pa3IUYCHUS M UACHTH(PHUKAIIMK BEIICCTB IO WX COCTaBY M
CTPOEHHUIO;

COCTaBIIATh MOJICKYJSIDHBIE W CTPYKTYpHbIE (OPMYJIBI OpTraHUYCCKUX
BEIIECTB KaKk HocuUTeled MHPOpMAllUd O CTPOCHUM BEIIECTBa, €ro
CBOMCTBaxX M MPUHAJJICKHOCTH K ONPENEICHHOMY KJIACCy COeTMHEHHI;
XapaKTepu30BaTh OpPraHWYECKHWE BEIIECTBA 10 COCTaBY, CTPOCHUIO U
CBOICTBaM, YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIE CBSI3M  MEXIY
JAHHBIMH XapaKTEPUCTHUKAMU BEIIECTBA;

NPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKIIUM, PACKPHIBAIOIIUX XapaKTePHbIE
CBOICTBAa TUNUYHBIX MPEICTABUTENIEH KIIACCOB OPTraHWYECKHUX BEIIECTB C
IEJIbI0 UX UISHTU(PUKAIIUN U 00BSICHEHUS 00JIaCTH MPUMCHECHUS;
POTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX peakiuid Ha
OCHOBE 3HAHUU O THMAaX XMMHYECKOW CBA3M B MOJIEKYJIaX PEareHTOB U HX
PEaKIMOHHOM CITIOCOOHOCTH;

UCIIONIb30BaTh 3HAHHMS O COCTaBE, CTPOCHUM M XHUMHYECKUX CBOHCTBax
BEIIECTB JJI 0€30MaCHOTO MPUMEHEHUS B MPAKTUUYECKON JEATEIBHOCTH;
OPUBOJIUTH  MPUMEPHl  MPAKTUYECKOTO  WCIIOJIB30BAHUS  TPOIYKTOB
nepepaboTku  HepTH W  TPHUPOJAHOTO Ta3za, BBICOKOMOJEKYIISPHBIX
coenmuHEeHUN  (MONMATUIICHA, CHUHTETHMYECKOTO KaydykKa, alleTaTHOTO
BOJIOKHA);

IIPOBOJMUTH OMBITHI IO PACTIO3HABAHHWIO OPTaHUYECKUX BEIIECTB: TJIUIIEPUHA,
YKCYCHOM KHCJIOTBI, HETIPECIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmasa, OEJIKOB — B
COCTaBe MHINEBHIX MPOJYKTOB U KOCMETHIECKUX CPEJICTB;

BJIQJICTh TpaBWJIaAMU W TpUEeMaMu Oe30macHOi paboThl ¢ XMUMHYECKHUMHU
BEIIECTBAMU U JaOOPaTOPHBIM 000PYI0BaHUEM;

YCTaHABJIMBATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIMH U CMEIIECHUS
XAMHYECKOTO PABHOBECHUS OT PA3NTHYHBIX (PAKTOPOB C IENBIO OMPESICHUS
ONITUMAJIBHBIX YCIIOBUI MPOTEKAHUSI XUMHUECKHUX MTPOIIECCOB;
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® [IPUBOJUTH NPUMEPHI THIPOJIA3A COJIEU B TOBCEIHEBHOW KM3HU YEJIOBEKA,;

® [PUBOJUTH MPUMEPHl OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIX pEAaKIHid B
MpUpOJE, MPOU3BOACTBEHHBIX  NpoOLECCaX M JKU3HEIEITEIbHOCTH
OpraHNU3MOB;

® [PUBOJUTH MNPUMEPbl XMMHUYECKHX pEaKIMil, pacKpbIBAIOIIUX 0OIIHe
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJVIOB U HEMETAJIIOB;

® [POBOJUTH  pacyeThl HA  HAXOXJEHHUE  MOJIEKYJSIpHOW  (OpMYIIbI
yrIeBOJOpOJa MO IMPOAYKTAM CrOpaHdHss KW TI0O €ro OTHOCUTEIbHOMN
IJIOTHOCTH U MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIMX B €70 COCTAB;

® BIAJETh NpaBWIaMH O€30MacHOro OOpalleHHs C E€JKUMH, TOPIOYMMHU H
TOKCUYHBIMH BEIlIECTBAMH, CPEJICTBAMU ObITOBOM XMMUMU;

® OCYHIECTBJSTH TIOUCK XMMHUYECKOW HMHPOpMalLUU 1O  Ha3BaHUSM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM BEIECTB;

® KpPUTHUYECKHU OICHMBATh U UHTEPIPETHPOBATH XMMHUYECKYIO HMH(pOpMaIuio,
coJiepKalllyocs B COOOIIEHUSX CPEJCTB MAacCOBOM MHGpOpMAIINH, pecypcax
WNHTepHeTa, Hay4YHO-TIOMYJAPHBIX CTaThAX C TOYKUA 3PEHUSI €CTECTBEHHO-
HAYyYHOM KOPPEKTHOCTHM B LENSAX BBISBICHUS OIMIMOOYHBIX CYXKIECHUH U
dbopMupoBaHusi COOCTBEHHOMN MO3UIINH;

® [pPEICTaBIATh NYTH pEUIeHHUs] IJIOOANBHBIX MpoOJIeM, CTOSALIUX Iepen
YeJIOBEYECTBOM: DKOJIOIMYECKUX, JHEPreTUYECKHUX, CBIPHEBBIX, W POJb
XMMHUH B PEILIEHUH 3TUX MPOOIIEM.

BpinyckHUK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUNTHCSH:
® ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOJIOYUI0 OPSAHUYECKOU
XUMUU KAK HAYKU HA PASTUYHBIX UCTMOPUYECKUX IMANax ee pa3eumusi;
®  LUCNONBL308AMb MEMOObl HAYUHO2O NO3ZHAHUS NPU BLINOJHEHUU NPOEKmOos U
VUEOHO-UCCIe008AMENbCKUX  3A0ad N0 U3YUEHUIO CBOUCME, CNnocobos
NOJIyYeHUs U paACNO3HABAHUSL OPSAHUYECKUX 8eueCms;
® 00bACHAMbL NPUPOOy U CHOCOObL  00PA30BAHUSL  XUMUUECKOU  C8A3I:
KOBANEHMHOU  (NOJAAPHOU,  HenosApHOU),  UOHHOU,  MemaiiudecKotl,
B8000POOHOU — C Yelblo ONpPedesieHUs. XUMULECKOU aKMUBHOCNU BeUleCma,
® YCMAHABIUBAMb 2EHeMUUYECKVI0 C813b MedHCcOy KIACCAMU Op2aHUYeCKUX
geujecms 01 000CHOBAHUSL NPUHYUNUATLHOU BOZMONCHOCIU NOJYYEHUS
OpP2AHUYECKUX COeOUHEHUN 3A0aAHHO20 COCMABA U CIMPOEHUS;
®  YCMAaHABIUBAMb B3AUMOCEA3U MedHcOy paxmamu u meopuei, NPUYUHOU U
cneocmeuemM Npu  aHaauze NpooOaeMHubIX cumyayuti. U 0O0CHOB8AHUU
NPUHUMAEMBIX PeUeHUll Ha OCHO8E XUMUYECKUX 3HAHUUL.

BbinyCKHUK Ha yriiy0JIeHHOM YPOBHE HAYYHMTCS:
® packpbiBaTh Ha MpPUMEpPax poJib XUMUHU B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOM KapTHUHBI MHpPAa W B MNPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA,
B3aMMOCBS3b MEXIY XUMUEU U JPYTUMU €CTECTBEHHBIMU HAYKAMMU;
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WJUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHHE W 3BOJIIOLIHMI0 OPraHUYECKOU
XUMHM KaK HAYKW HA Pa3JIMYHbIX HCTOPUUECKHUX 3TANaX €€ Pa3BUTHS;
YCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3UM MEXIY CTPOCHUEM aTOMOB
XUMHUYECKHX JJEMEHTOB W TNEPUOAUYECKUM HW3MEHEHUEM  CBOMCTB
XUMHUYECKHUX JIEMEHTOB U UX COCAUHEHUN B COOTBETCTBUU C MOJIOKECHUEM
XUMHUYECKHUX 3JIEMEHTOB B IEPUOJIMYECKON CUCTEME;
AHAJIU3UPOBATH COCTAB, CTPOCHHE U CBOMCTBA BEHIECTB, IPUMEHSA
MOJIOKEHUS OCHOBHBIX XUMHYECKUX TEOPUW: XHUMHUUYECKOTO CTPOECHUS
oprann4eckux coeaunenuii A.M. ByTiepoBa, CTpoeHUsI aTOMa, XUMHYECKOU
CBSI3M, DJICKTPOJIMTUYECKOW  JUCCOLMALMM  KHUCJIOT W  OCHOBAHUM;
YCTaHABIMBATh [PUYMHHO-CICJACTBEHHBIE CBSI3M MEXKIYy CBOHCTBaAMHU
BEILIECTBA U €r0 COCTABOM U CTPOCHUEM;
NPUMEHSTh MPABUJIA CUCTEMATHUUYECKOW MEXIyHAPOJAHON HOMEHKIATYPHI
KaK CpEJICTBA Pa3IMUCHHS W WJACHTU(PUKAIIMKA BEUIECTB MO MX COCTaBY H
CTPOCHHIO;
COCTaBJISITh MOJICKYJISIDHBIE U CTPYKTYpPHBIE (POPMYJIbI HEOPTaHHMYECKUX U
OpraHWYeCKUX BEIIECTB Kak HocuTened wuHPOpMAIMU O CTPOCHHH
BEIIIECTBA, €r0 CBOMCTBAX M NPHUHAJICKHOCTH K OINPEICICHHOMY KJaccy
COCJIMHEHUM;
OOBSCHATh TPUPOJY U CHOCOOBI O00pa3oBaHUSI XUMHUYECKOW CBA3M:
KOBaJIEHTHOW  (MOJIIPHOM,  HEMOJIAPHOM), HMOHHOH, METaJUIMYECKOM,
BOJOPOAHON — C LIEJIbIO ONPEIEIICHUS] XUMUYECKOW aKTUBHOCTH BEUIECTB;
XapaKTepu30oBaTh (PU3NYECKHE CBOMCTBA HEOPraHMYECKUX U OPraHUYECKHUX
BEIIECTB U yCTAHABIIMBATH 3aBUCUMOCTH (PU3NYECKUX CBOWCTB BEUIECTB OT
TUIAa KPUCTAINIMYECKON PEIIETKY;
XapaKTepU30BaTh 3aKOHOMEPHOCTM B HM3MEHEHWHU XUMHYECKHUX CBOWCTB
IPOCTBIX BEIIECTB, BOJAOPOAHBIX COEIUHEHUW, BBICIIMX OKCHUAOB U
TUAPOKCHUOB;
IPUBOAUTH MPUMEPHl XUMUUYECKUX PEAKIIMi, PACKPHIBAIOIINX XapaKTEPHBIE
XUMHYECKHE CBOMCTBA HEOPraHMYECKMX M OpPraHUYECKHX BEIIECTB
U3YYCHHBIX KJIACCOB C IENbI0 MX WACHTHU(PUKAIUU U OOBSCHEHUS 00JacTh
IIPUMEHEHUS;
ONpeAesATh MEXaHU3M PEAKLMU B 3aBUCHUMOCTU OT YCJIOBHUW IPOBEICHUS
peakKuM¥ W MPOTHO3UPOBATH BO3MOXKHOCTh IIPOTEKAHUS XHUMHUYECKUX
pEeaKUnii HAa OCHOBE TUIIA XUMHUYECKOU CBSI3U U aKTUBHOCTH PEAreHTOB;
YCTaHABIIMBATh 3aBUCUMOCTb PEAKIMOHHON CHOCOOHOCTHM OpPraHUYECKUX
COCMHEHUN OT XapakTepa B3aUMHOIO BJIMSHHUS aTOMOB B MOJIEKYJAX C
LEJIBI0 TPOTHO3UPOBAHUS IPOTYKTOB PEAKIINH;
YCTaHABJIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMU U CMELICHHUS
XUMHUYECKOTO PaBHOBECHUSI OT PA3JIMUHBIX (DAKTOPOB C LENIbIO OMPEACIICHUS
ONTUMAIBHBIX YCIOBUU MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;
YCTaHABIMBATh N'€HETUYECKYIO CBSI3b MEXY KJIAaCCAMU HEOPTaHUYECKUX U
OpraHUYECKUX BEUIECTB AJisi 00OOCHOBAHUS MPUHIMIHAIBLHON BO3MOXKHOCTH
10
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MOJIYYCHHSI HEOPTaHMYECKHX W OPraHWYECKUX COCAUHEHUN 3aJaHHOTO
COCTaBa U CTPOCHUS;

nmoa0upaTh pPEareHThl, YCIOBUA W ONPENCTATh TPOAYKTHI PEaKInH,
MO3BOJISIONIUX PEaTU30BaTh J1A0OPATOpPHBIE M IMPOMBIIIJICHHBIE CIIOCOOBI
MOJTYYCHUS BOXKHEHIIINX HEOPTaHUYCCKUX M OPTraHMYECKUX BEIECTB;
OTIPEEISITh XapaKTep CPEeIbl B PE3yJIbTaTe THUAPOIN3a HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECCTB W MPUBOAUTH MPUMEPHI THUAPOJIM3a BEIISCTB B
MIOBCETHCBHOM JKM3HU YEJIOBEKa, OMOJIOTHYECKMX OOMEHHBIX Ipolieccax U
IPOMBIIIICHHOCTH;

NPHUBOJUTHE TPUMEPHl  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIUid B
npupojie, MPOU3BOACTBCHHBIX  TpOIleCCax M KU3HEACATCIbHOCTH
OpraHU3MOB;

00OCHOBBIBaTh  IMPAKTHYECKOE  HCIIOJIb30BAaHUE  HEOPTAaHMYECKHX U
OpPraHUYECKHUX BEIIECTB M MX PEaKIUK B MPOMBIIIJICHHOCTH U OBITY;
BBITIOJHATh XUMHYECKHH SKCIIEPUMEHT IO PACIIO3HABAHUIO M IOJIYYCHHIO
HEOPTraHWYECKUX M OPTaHMYECKUX BEIIECTB, OTHOCSIIMXCS K Pa3IMYIHBIM
KJaccaM COCAMHCHHWI, B COOTBETCTBHM C TIpaBWJIaMHU U IpHEMaMu
Oc3omacHO pabOThl ¢ XWMHYECKHMMH BCIIECTBAMH U J1aOOpPATOPHBIM
000pya0BaHUEM;

IPOBOAUTH pPAcUYeThl HAa OCHOBE XUMHYECKUX (OpPMYT U ypaBHEHUH
peakinii: HaX0XKJICHUE MOJEKYISIPHOU (POPMYIIbI OPraHUYECKOTO BEIleCTBA
M0 €ro TUVIOTHOCTU M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB,
WIM 10 TpPOJYyKTaM CrOpaHHs; pacueThl MaccOBOW JoaM (Macchl)
XUMHYECKOTO COEAMHEHHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYecTBa
BEIIECTBA) MPOJIYKTOB PEAKIIMM, €CIIM OJHO M3 BEIIECTB JaHO B U30OBITKE
(MMeeT TmpuMecH); pacueTbl MacCOoBOW WM OOBEMHOW JOJM BBIXOZA
NPOJYKTa PEAKIUU OT TEOPETHUUYECKH BO3MOXHOTO; pPacyeThl TEIJIOBOTO
addekra peakiuu; pacueTbl OObEMHBIX OTHOIIEHUN Ta30B IMIPH XUMHUECKUX
peaknusax; pacueTbl Macchl (00Obema, KOJIWYECTBA BEIIECTBA) MPOAYKTa
peakiuu, eciau OJHO M3 BEIIECTB JaHO B BUJE PACTBOPA C OMpPEICICHHOM
MacCOBOM JI0JIEM PACTBOPEHHOI'O BEILECTBA;

UCIIONIb30BaTh ~ METOABl ~ HAYYHOTO  TO3HAHWS:  aHalu3,  CHUHTE3,
MOJICTUPOBAHNE XMMHUYECKHX TMPOIECCOB W SBICHUW — TPH PEUICHUU
yu4eOHO-UCCIEIOBATENIbCKUX 3a7ad 10 M3yYEHHUIO CBOMCTB, CHOCOOOB
TIOJTYYCHUS M PACTIO3HABAHMS OPTaHNYECKUX BEIIECTB;

BJIQ/ICTh TpaBWIaMu O€30MacCHOTO OOpaIlIeHUs C EJAKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUMU;

OCYIICCTBIISITh ~ MOWCK ~ XUMHUYECKOM uWH(OpManmuu 10  Ha3BaHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

KPUTUYECKN OIICHUBATH W WHTEPIPETUPOBATH XMUMHYECKYI0 WH(MOPMAIIHIO,
COJIEpPIKAIYIOCS B COOOIIECHUSX CPEJCTB MAacCOBOM MHGOpPMAIIHH, pecypcax
WNuTepHeTa, HayqHO-TIONMYJISPHBIX CTaThAX C TOYKHA 3PCHUS €CTECTBEHHO-
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HAayYHOM KOPPEKTHOCTU B IIEJISIX BBISBICHHUS OIIMOOYHBIX CYXXJICHUU U
dbopmupoBaHusi COOCTBEHHOM MO3UIINH;

yCTaHABIIMBATh B3aUMOCBSI3M MEXAy (akTamMu W TEopuel, MPUUYUHON U
CICACTBUEM TIPU aHajau3e NPOOJEMHBIX CHUTyalludi #u OOOCHOBaHHUHU
MPUHUMAEMBIX PEIICHUN Ha OCHOBE XUMHYECKUX 3HAHUH;

OPEACTaBIATh IMyTH pEIICHUs TIJI00aNbHBIX MPOOJIEM, CTOSIIUX Tepes
YeJIOBEUYECTBOM, M TMEPCHEKTUBHBIX HAMPABICHUM Pa3BUTUS XUMUUYECKUX
TEXHOJIOTUH, B TOM YHCJIE TEXHOJIOTUH COBPEMEHHBIX MaTepUaIOB C
pa3nuuHON (PYHKIIMOHAIBHOCTHIO, BO30OHOBISIEMBIX HCTOYHUKOB CHIPhS,
nepepaboTKH U yTUIM3ALUKA MPOMBITIUICHHBIX U OBITOBBIX OTXOJIOB.

BpinyckHMK Ha  yriay0JleHHOM YypPOBHe MOJYYMT BO3MOKHOCTH

HAYIUTbLCHA:

Gopmyruposams  yenb  UCCIEO08AHUS, — 6bIOBUSAMb U NPOBEPAMDb
IKCNEPUMEHMATILHO 2UNOmMe3bl 0 XUMUYECKUX CBOUCMEAx 6euecms Ha
OCHOB€e UX COCMABA U CMPOEHUs, UX CNOCOOHOCU 6CIYNAMb 8 XUMUYECKUe
peaxyuu, o xapakmepe u npoOYKmax paziuidHblX XUMUYECKUX PeaKyutl,
CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKCHEePUMEHM bl
c cobadeHuem npasul  0e30nAcHOlU  pabomwvl ¢ eewjecmeamu U
1a6OpamopHviM 000PY00B8aAHUEM;

UHmMepPNpemupo8ams OaHHble 0 COCMAge U CMPOEHUU 8eulecms, NOJTYyUeHHbLe
C NOMOWBIO COBPEMEHHBIX PUBUKO-XUMULECKUX MEMO08;

ONUCLIBAMb COCMOSAHUE DJIeKMPOHA 8 aAMmoMe HA OCHOBe COBPEMEHHBIX
KBAHMOBO-MEXAHUYECKUX —NPeOCmAsienuil. 0 CmpoeHuu amoma O0Jis
00bSICHEHUSL Pe3YTbMamos CHeKMpaibHO20 AHAIU3A BEUeCms;
Xapakmepuzoeams — polib  A30MOCOOEPAHCAWUX — 2eMEPOYUKTULECKUX
COeOUHeHUll U HYKIeUHOBLIX KUCIOM KAK GAJICHEUWUX OUOI0SUYEeCKU
AKMUBHBIX BeUJeCE,

NPOCHO3UPOBAMb B03MOJICHOCTD npomexanus OKUCTUMENbHO-
B0OCCMAHOBUMENLHLIX — PEAKYUll, JIeNCauux 6 OCHO8e NPUPOOHBIX U
NPOU3600CMBEHHBIX NPOUECCOB.

Conep:xanne npeaMera «XuMH»
ba3oBblii ypoBeHb

OCHOBBI OPraHU4YeCcKOM XUMHH
[lossBneHne W pa3BUTHE OPraHWYECKOM XUMHM Kak Hayku. IIpenmer

OpPraHM4YeCKOM XMMHHU. MECTO M 3HAYEHHE OPraHWYECKOM XHMHUHU B CHUCTEME
€CTECTBCHHBIX HAYK.

XUMHYECKOE CTPOCHHUC KaK IIOPAAOK COCAHMHCHHUSA aTOMOB B MOJICKYJIIC

COINIACHO UX BaJEHTHOCTU. (OCHOBHBIE TMOJIOKEHHUS TEOPUU XUMHYECKOTO
CTpOEHUs OpraHmyeckux coeauHeHuil A.M. byriepoBa. YriaepoaHbll CKeeT
OPraHu4eCcKor MOJIEKYJbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCHUMOCTH CBOMCTB
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BEIIECTB OT XUMHUYECKOTO CTPOCHUSI MOJIeKyd. M3omepust u uzomepsl. [lonstue o
dbyHkuroHanbHOM  Tpymme.  [lpuHmunel  kiaccupuKaMd  OPraHUuYECKUX
coequHeHu. CucrteMaTuyeckas MEXKIYHAPOJHAs HOMEHKJIATypa W MPUHIUIIBI
o0Opa3oBaHus Ha3BaHUN OPraHUYECKUX COECTUHEHUN.

Ankanbel. Cmpoenue Mmonekyivl memaua. ['OMOJOTMYECKUN psAa aTKaHOB.
I'omonoru. Homenknarypa. M3omepus yriaepoaHoro ckeiera. 3aKOHOMEPHOCTHU
M3MEHeHUs] (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpEe METaHa U
ATaHa): peakluuu 3aMelleHusl (raJoreHupOBaHUE), AETUIPUPOBAHUS KaK CIOCOOBI
MOJIyYEeHUS] BAXKHEHIIMX COCIVMHEHHUN B OpTaHUYECKOM CUHTEe3e. ['opeHue MeraHa
KaK OJWH W3 OCHOBHBIX HCTOYHMKOB TeEIJIla B MPOMBIIUICHHOCTH U OBITY.
HaxoneHue B mpupo/ie U NpUMEHEHUE aJKAHOB. [loHAamue o YyukioaiKkanax.

Ankensl. Cmpoenue monekyivl smuienda. ['OMOIOrMYeCKUd PSAJ aJIKEHOB.
Homenknatypa. M3omepust yriiepoJHOTO CKeJleTa U MOJO0KEHUS KPaTHOM CBSI3U B
MoJiekyne. XHUMHYECKHE CBOWCTBA (Ha TMpUMEpe OTUICHA): PEeaKIUH
IPUCOCTUHEHUS (ramoreHupoBaHUE, 2uopuposanue, rUApaTamnms,
2uopo2anozeHuposanue) Kak crnoco0 mnoiayyeHus: (PyHKIIMOHAIBHBIX MPOU3BOIHBIX
yII€BOJ0OPOJ0B, TopeHud. [lonumepusanus 3TUIEHA KaK OCHOBHOE HAIpPaBIICHUE
ero ucrnoiab3oBanus. [[oMMATHIIEH KaK KPYMHOTOHHAXKHBIN MPOAYKT XUMHUYECKOTO
npou3BoACTBa. [I[puMeHeHne dTuseHa.

Ankanuensl W kayuyyku. [loHsiTue 00 ankagueHax Kak YrJIeBOJOpOAax ¢
IBYyMsl NTBOMHBIMHU cBsi3aMH. [lonmumepusanust nuBuHmia (Oyraauena-1,3) kak
Croco0 TOJyuYeHHs CHHTETUYECKOro Kayudyka. HaTypanbHbBI M CHHTETUYECKUM
Kayuyku. Bynkanuzanus kayuyka. Pesuna. [IpumeHeHne kaydyka U pe3vHBI.

Ankunsl. Cmpoenue monexyavl ayemunena. I'OMOIOTUYECKUN pANl AIKUHOB.
Homenxkmarypa. M3oMepust yriiepogHOro CKejieTa U MOJ0XKECHUS KPATHOU CBSI3U B
MoOJIeKyJe. XHUMHYECKHME CBOWcTBa (Ha TMpUMeEpe aleTWIEHA): PpEaKUuH
IPUCOECINHEHUS (ramoreHnupoBaHUE, 2uopuposanue, rUApaTams,
2UOpo2anNo2eHUpoB8anue) Kak crocod MoMydeHHUs MOJMMEPOB M APYTHX MOJIE3HBIX
npoayKToB. ['opeHne aneTuneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHH
JUISL CBapKH U pe3ku MeTajuioB. I[puMeHenne anerniiexa.

ApeHbl. beH301 Kak NOpeACTaBUTEIb apPOMATUYECKUX  YIVIEBOJOPOJIOB.
CmpoeHnue monexyavt 6Oen3ona. XUMHYECKHE CBOMCTBA: PEAKIUU 3aMELICHUS
(ramoreHupoBaHME) KaK CHOCOO TMOMYYEHUS XUMUYECKUX CPEJCTB 3allUTHI
pacTeHuii, npucoeauHEeHus (TUAPUPOBAHUE) KAK JI0KA3aTEIbCTBO HEMPEAEIbHOTO
xapakTtepa 0en3ona. Peakuus ropenus. [Ipumenenue 6eH3omna.

Crouptel. Knaccudukanuusi, HOMEHKIATypa, U30Mepusi cnupToB. MeTaHon U
3TAHOJ KaK NPEACTaBUTENN MPENEIbHBIX OJHOATOMHBIX CIHPTOB. XHMHUYECKHUE
CBOMCTBa (Ha MpUMEPE METAHOJIa M 3TaHOJa): B3aMMOJEHUCTBUE C HATPUEM KakK
croco0 YCTaHOBJICHUS HaJINYHS TUAPOKCOTPYIIIBI, peakius C
raJIOTEHOBOIOPO/IAMH KaK CTIOCO0 TOMy4YeHHUs PACTBOPHUTENCH, MEruapaTanus Kak
cnoco0 ToNy4YeHUs OJTuieHa. Peakiusi TOpeHUs: CHUPThI Kak TOIUIMBO.
[Ipumenenne MeTtaHona W 3TaHoNa. PU3MONOTHYECKOE JIEMCTBUE METaHOJIA U
3TaHOJIa HA OPTraHU3M YEJIOBEKA. DTUJICHIJIUKOJb U TJIMLIEPUH KaK IMPEACTaBUTEIN
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MpEeIeIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peakunsi HA MHOTOaTOMHBIE
COUPTBL M €€ TPUMEHEHUE JUIsI pACNO3HABAHMS TJIMIEPUHA B COCTaBE
KOCMETUYECKHX CpeACTB. [IpakTMdyeckoe MPUMEHEHHE OTUJICHIJIMKONIS U
TJIMLEPUHA.

®enon. CtpoeHue MoyeKyabl ¢eHona. Bsauumuoe enuanue amomos 8
Monekyne @enona. Xumuueckue ceoucmea: 83aumooelcmeue ¢ Hampuem,
euopoxcuoom nampusi, opomom. llpumenenue enona.

Anpneruasl. Metananb (dopMmanbAerua) U dTaHaldb (alETAIbJIETU]]) Kak
NpEACTaBUTENN  NPEACIbHbIX  albAeruAoB. KauecTBEHHbIE  peakiuu Ha
KapOOHWIBHYIO TpyIIy (peakius «cepeOpsHOro 3epKaja», B3aUMOJICUCTBUE C
ruapokcugoM meau (II) m ux npumeHeHue s OOHAPYXKEHUS MPEIETbHBIX
aJbJETUJIOB B MPOMBINUIEHHBIX CTOYHBIX BOJaX. TOKCMYHOCTHh aJIbJAECTHIOB.
[Tpumenenue dhopmanpaeruaa 1 aneTaibAeruaa.

KapOoHoBbIe KHCTOTBI. YKCYCHAasl KHUCJIOTAa KaK MPEJACTaBUTEIb MPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBAa (Ha mMpUMEpe
YKCYCHOM KHCJIOTBI): PEaKilMy C MeTaulaMU, OCHOBHBIMU OKCHaMH1, OCHOBAaHUSIMHU
U COJSIMM KaK TMOJTBEPXKACHUE CXOJCTBA C HEOPraHMYECKUMU KHCIOTaMHU.
Peakius sTepudukanum Kak crnoco0 MmojydeHus: CIoXKHbBIX 3¢upoB. [Ipumenenue
YKCYCHOM KHCJIOTHI. [IpencTaBieHne o BEICITUX KAPOOHOBBIX KHCJIOTaX.

Crnosxnble 3¢upsl 1 xupbl. CliokHbIE 3QUPBI KaK MPOIYKTHI B3aUMOIEHCTBHS
KapOOHOBBIX KHUCJIOT cO cnupTaMu. [IpumeHeHne ciaoXHbIX 3(UPOB B MUIIEBOIN U
nap@roMepHO MPOMBIIIEHHOCTU. JKUpBI Kak CJIO0XKHBbIE 3(UpHI TIHIEPUHA U
BBICIIUX KAapOOHOBBIX KHUCIOT. PacTUTENbHBIE M KUBOTHBIE KHUPbBI, UX COCTaB.
Pacnio3HaBaHue pacTUTENBHBIX JKUPOB HAa OCHOBAaHUM UX HENPEAEIbHOTO
xapaktepa. [Ipumenenue xupoB. ['UApoNH3 WM OMBUICHHE XHPOB KakK CIOCO0
POMBIIIJIEHHOTO TOJMYYEHUsI COJEH BBICIIUX KapOOHOBBIX KHUCIOT. MBIIA Kak
COJIA BBICIIIMX KapOOHOBBIX KHUCIOT. MoroIue CBOKMCTBa MbLIA.

Yrneroasl. Knaccudukamus yrineBogoB. HaxoxaeHne yrieBogoB B MPUPOJIE.
I'moko3a kak anpaerugocnupT. bpoxkenue rioko3bl. Caxaposza. [uopoaus
caxapo3vi. Kpaxmann u meiioio3a Kak OMOJIOTUYECKHUE MOJIUMEpPhl. XUMHUUYECKHE
CBOMCTBa Kpaxmalia U LEJUTI0N03bl (TUAPOIN3, KAUeCTBEHHAs Peakius ¢ MOJ0M Ha
Kpaxmasa U ee MpUMEHEHHUe JIJIsi OOHAPYKEeHHsI Kpaxmalia B MPOIYKTaxX MUTAHUSA).
[Ipumenenue u Omonoruyeckas poJsib yrieBojoB. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukanms opraHnYecKUX COSAUHEHUUN. [ eHemuueckas c6513b MedHcoy
Knaccamu — opeaHudeckux —coeounenuu. TUNbl XMMHYECKHUX pEaKkluil B
OPraHUYECKON XUMHHU.

AMHHOKUCTOTHI U Oenku. CocTaB MU HOMEHKJIATypa. AMHUHOKHCIOTHI Kak
ampoTepHple opranuueckue coeauHeHus. llentuaHas cBsi3b. buomormueckoe
3HAYEHUE O-aMUHOKUCIOT. OONacTh NPUMEHEHUSI aMUHOKUCIOT. benku kak
npupojiHbie Ouononumepsl. CocTaB U cTpoeHHe OeNKOB. XMMHUUYECKUE CBOWCTBA
OenKkoB: TuAponu3, JeHarypauusa. OOHapyxkeHue O€NKOB TMpU  OMOIIH
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KAaueCTBEHHBIX (IIBETHBIX) peakuuil. IIpeBpaiienuss OENKOB MUIIM B OpraHU3ME.
buonorndeckue QpyHkimu OEIKOB.

Teopernyeckre OCHOBbI XUMUM

Crpoenue BemtectBa. COBpEMEHHAsI MOJENb CTPOCHUS aToMa. DJIEKTPOHHAs
KoH(purypauus aroma. OcHogHoe U B8030VHCOeHHble COCMOAHUA — AMOMOS.
Knaccudukaius XUMHYECKHX 3JIEMEHTOB (S-, P-, d-anementsbl). OcoOeHHOCTH
CTPOCHMSI JHEpPreTHYecKux YypoBHeW artomoB d-anemeHTOB. Ilepuoguyeckas
cucremMa xuMudeckux d3neMeHToB J[.M. MenpgeneeBa. DOU3MYECKUN CMBICI
[Tepuonnueckoro 3akona JI.MI. Menneneesa. IIpuuMHBI W 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB 2JIEMEHTOB M MX COCJAMHEHUW MO MepuojaM U TpyIram.
DONEeKTpOHHAsl TPUPOJAa XUMHUYECKOW CBSI3U. OJIEKTPOOTPUIIATEIHHOCTh. Buab
XUMUYECKOW CBSI3M (KOBAJCHTHAs, WMOHHAs, METa/UIMuecKas, BOJOpPOJHAs) U
MEeXaHM3MBbl ee oOpa3oBaHus. Kpucmannuueckue u amopuvie eewgecmsa. Tunuvl
KPUCMANIUYECKUX Peuemor (AamomHas, MONeKyIAPHAA, UOHHASA, MemaliuyecKas).
3asucumocms Quszuueckux ceolicme eewjecmea oOm Muna KpUCMALIUYeCcKoU
pewemxu. [IpuunHbBI MHOTOOOpa3usl BEIIECTB.

Xumudeckue peaxiuu. ['omMoreHHble W reTeporeHHble peakiuu. CKOpOCTh
peaKkiuu, €€ 3aBHCUMOCTb OT Pa3JIMUHBIX (PAKTOPOB: MPHUPOJBI PEATHPYIOIINX
BEIIECTB, KOHIICHTPALIMM PEarupyoIIuX BEHIECTB, TEeMIEpaTyphl, ILIOMIAJH
PEaKIIMOHHON TIOBEPXHOCTH, HalWyusl Karainu3atopa. Poib KaTanu3aTopoB B
IPUPOJI€ U MPOMBIIIUIEHHOM TMpou3BoAcTBE. OOpaTUMOCTh peakiuii. XUMHUECKOe
paBHOBECHE U €ro CMEIIeHHe T10J] JEWCTBHEM pa3M4YHBIX (HaKTOPOB
(KOHIIEHTpalUs peareHTOB WU MPOIYyKTOB PEaKIINH, JaBICHHUE, TEMIIepaTypa) s
CO3JaHHSI ONTUMAJbHBIX YCIOBHM NPOTEKaHHS XUMUYECKUX IPOLIECCOB.
Jucnepcuvie cucmemwi. Ilowsamue o konnouoax (3oau, ecenu). Hcemumnnwvie
pacmeopul. Peakuim B pacTBOpax 3JIEKTPOJUTOB. pH pacTBopa Kak MOKa3aTellb
KACTIOTHOCTU cpenbl. ['unponus coseii. 3HadeHHe TUAPOIH3a B OUOJIOTHYECKUX
0oOMeHHBIX TMporeccax. OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B MPHUPO/IE,
OPOU3BOACTBEHHBIX  Ipolieccax | KU3ZHEAECATEIbHOCTU OpraHU3MOB.
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB
[JIABHBIX W TOOOYHBIX MOATPyHNH (Meab, JKEJIe30) M HEMETAIOB: BOJOPOA,
KHCIIOpO/a, TaJoreHOB, Cepbl, a3ora, (ochopa, yriepona, kpemuusa. Kopposus
METaJVIOB: BHJBl KOPPO3WH, CHOCOOBI 3alIUTHI METANIOB OT KOPPO3UHU.
Onexmpoauz  pacmeopos u  pacniagos. Ilpumenenue  snekmpoauza 8
NPOMBIUAEHHOCTU.

XUMHUS U )KU3Hb

Hayunbie wmetonpl mnNoO3HaHWST B XUMHUH. VICTOUHUKH ~ XHUMHYECKOU
uapopmarmu.  [louck wHpOpManmuu 1O  Ha3BaHUAM, UACHTH(PUKATOPAM,
CTPYKTYpHbIM (popmynaM. MoJienupoBaHUEe XMMHUYECKUX MPOILIECCOB U SIBICHUH,
XUMUYECKUN AHAIU3 U CUHMe3 KaK METOJIbl HAy4YHOT'O MO3HAHUS.

Xumusi u 3a0poBbe. JlekapctBa, (EpMEHTBI, BHUTAMUHBI, TOPMOHBI,
MUHEpalibHble BOJbI. [IpoOnembl, CBsi3aHHBIE C MPUMEHEHHUEM JIEKAPCTBEHHBIX
npenapaToB. Bpennbie NpUBbIUKY U (DAKTOPHI, pa3pyllaroninue 310pOBbe (KypeHue,
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yHoTpeOJIeHHe ankoroyis, HapkomaHus). PaumonanbHOoe nuTaHue. [luweswvie
0obaesku. OcHOB8bL NUUEBOL XUMULL.

Xumusi B MOBCEIHEBHOMU XU3HU. Moromue u yucTsime cpeacrsa. Cpedcmea
O0pbbbL ¢ OBIMOBLIMU HACEKOMBIMU: peneiieHmsl, uHcekmuyuosvl. CpeacTBa
JUYHOM TUTMeHbl U KocMeTuku. IIpaBuna Oe3omacHOl pabOThl C €AKUMH,
TOPIOYUMH U TOKCUYHBIMU BEILIECTBAMHM, CPEJCTBAMU OBITOBOI XUMHUH.

XUMHSL U CEIIbCKOE XO034MCTBO. MUHEpalIbHBIE U OpraHUYeCKUe YI00peHHUS.
CpencTtBa 3aUThl pACTECHUM.

Xumus u sHepreTuka. [IpupoaHeie HICTOYHUKH YIiieBOAOPOAOB. [IpupoaHblit
U MONYTHBIA HE(TAHOM Ta3bl, UX COCTaB M ucnonb3zoBaHue. CoctaB HEPTU U €€
nepepabotrka. Hedrenponyktel.  OkTaHoBoe  uymcio  OenszuHa.  Oxpana
OKpyXaromei  cpeapl  npu  HedrenepepabOTKE U TPaHCIOPTHPOBKE
He(TENPOIYKTOB. AJNIbTEpHATUBHBIE UCTOUHUKHU YHEPTUU.

Xumus B crpoutenbcrBe. llement. beron. IlomGop onTuManbHBIX
CTPOUTEIIbHBIX MAaTEPUAIIOB B MPAKTUYECKOU IESITENBHOCTH YEJIOBEKA.

XUMHS U IKOJIOTHS. XMUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl U €ro
nocnenactBuss. OxpaHa ruapocdepsl, MouBbl, arMocdepsl, Quopsl U QayHbl OT
XUMHUYECKOTO 3arpsi3HEHUS.

MecTo yueOHOro npeaMeTa B y4eOHOM IIaHe

Knacc | KoainuecTtBo | KosinyecTBOo | Y4eOHMK ¢ YyKa3aHueM HoOMepa B

YacoB B I'oJl | 4acoB B | IepevHe
HeIeJII0
1.3.5.4.1.1. T'abpuemsta O. C. Xumus. 10
KJIaccC: yIeOHUK JUIS
10 36 1 obmmeoOpa3oBareNbHBIX opranu3anuii / O.

C. T'abpuensu, U. I'. Octpoymos, C. A.
CnankxoB. — M.: Ilpocsemienne, 2019

1.3.5.4.1.2. T'abpuensa O. C. Xumus. 11
KJIacc: yaeOHUK VIS
11 34 1 obmeoOpa3zoBareNbHBIX opranu3anuii / O.
C. T'abpuensu, U. I'. Octpoymos, C. A.
CnankoB. — M.: [Ipocsemenue, 2019.

Kypc xumum B cpenHerl mkosie mnpenycmarpuBaercs DeaepanbHbIM
rOCYJapCTBEHHbIM  OOpa30BaTEIbHBIM  CTAHAAPTOM KaK COCTaBHasg 4acTh
npeaMeTHor obnactu «EcTecTBEHHO-Hay4YHbIE MPEAMETh». XHUMHS BKIIOUEHA B
paznen 6a3ucHoro y4eOHoro miaHa cpeanen mkoiasl «Coaepkanue, GopMupyemMoe
y4acTHUKaMU 00pa30oBaTEIbHOIO Mpoleccay, MOATOMY oOOydarouuecss MOTYT
BBIOpaTh XMMHIO Kak Ha 0a30BOM, TaKk U Ha YriIyOJEHHOM YPOBHE WIIU K€, B
KauecTBE aJlbTePHATHUBBI BHIOpPaTh UHTETPUPOBaHHBIA Kypc «EcTtecTBo3HaHue». B
0a3ucHOM y4eOHOM IIaHe 00IIe00pa30BaTENbHbIX OPraHU3alluid U3YYEHUE XUMUHU
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npoBoauTcss u3 pacuéta 1 yac B Henmenmto (70 vacoB 3a aBa roga oOydyeHUs), B
COOTBETCTBHH C KOTOPBIM M pa3paboTaHa JaHHas pabouas mporpamma Mo XUMHH
JUISL CpeHero oo111ero oopa3zoBaHus Ha 6a30BOM YpOBHE.

Conep:xxkanmne npeamera. Xumus. 10 kiacc.

basoewtii yposens

IIpeamer opraHuvecKoO XMMHH.

Teopus cTpoeHHsI OPraHUYECKUX COCAMHEHUN

Opranuyeckue BeIIECTBA: MPUPOJIHBIE, UCKYCCTBEHHBIE W CHUHTETUUYECKHE.
Oco0eHHOCTH COCTaBa U CTPOCHUSI OPTaHUYECKUX BEIIECTB. BuTanusm u ero kpax.
[Tonsitue 00 yrieBogoponax. OCHOBHBIE TOJOXEHUS TEOPUU XUMUUYECKOTO
ctpoenusi byrtnepoma. BanentHocTh. CTpyKTypHBIE (QOpMYJIbl — TOJHBIE U
cokpaniéunblie. [Ipocteie (oauHApHBIE) U KpaTHBIC (IBOWHBIE U TPOWHBIE) CBS3H.
N3omepsl 1 n3omepusi. B3auMHoe BIUSITHUE aTOMOB B MOJIEKYJIC.

Jlemoncmpayuu.

Hekotopbie oO0mue XUMHUYECKHE OPraHMYECKUX BEIIECTB: HMX TOPEHHUE,
miaBjaeHue u obyrimBaHue. Mojenu (IIapocTepKHEBbIE U OOBEMHBIC) MOJICKYJ
OpraHUYEeCKUX COEJUHEHUM pa3HbIX KiaccoB. OmpeseneHue 3JIeMeHTHOTO COCTaBa
OpraHUYECKUX COECTUHEHUM.

JlabopamopHnule onvimei.

N3roroBnenne Mojienell OpraHMuecKuX COeUMHEHUIN.

YriaeBoaopoabl M X NPUPOJHbIE HCTOYHUKH

Ilpeoenvnvie y2neeooopoowvl. Ankanwvt. OnpeneneHue. ['oMOIOTUYECKUN PsiJl
aJIKaHoB U ero obmas ¢opmyna. CTpyKTypHas U30MEPHS YTIAECPOTHON ICTIH.

Pagukanel. HomeHknatypa ankaHoB. XWMHYECKHE CBOWCTBA AaJKaHOB:
TOpEHHE, PEaKUU 3aMelleHus (TaIOreHUPOBAaHUE), PEAKIIMS PA3JIOKEHUSI METaHa,
peaKkius JeruapupoOBaHUs dTaHa.

Henpeoenvnuvie y2neeo000poovl. Anxkenvi. ITuneH. ['oMonoruyeckuil psa
ankeHoB. Homenknatypa. CtpykrypHas uzomepus. [IpombluieHHOE MOTy4YeHHE
AJIKEHOB: KPEKUHT U ACTUAPUPOBAHUE aJTKAHOB. Peakiusi neruapaTaluu 3TaHoJa,
KaK J1abopaTOpHBIN CMOCcOo0 TMONMydeHus: HTHIeHA. Peakiuu MNpUCOeTUHEHUS:
rUApaTaus, THAPOraloreHupOBaHNE, raJOT€HUPOBAHNE, TOJIUMEPU3ALIUH.

[IpaBuiio MapkoBHuKoBa. OkucieHue ankeHoB. KadecTBeHHbIE peaklMu Ha
HETpeeTIbHbIE YTIEBOAOPOIBI.

Ankaouenwvl. Kayuyku. Homenknatypa. ComnpsixéHHble TUeHbl. byranuen-
1,3, wm3ompen. Peakmus JlebeneBa. Peaknum npucoenMHEHUS aJIKaIUCHOB.
Kayuyku: HaTypaibHbI, cuUHTeTHYECKUE (OyTaJMEHOBBIM, W30MPEHOBHIN).
Bynkanuzanus kayuyka. Peauna. D00HUT.

Ankunost. OOmas XapakTepHUCTHKAa TOMOJIOTHYECKOro psiga. CrocoOsl
00pa3oBaHus Ha3BaHMN AJIKWHOB. XUMHUUYECKHE CBOMCTBA alleTHJICHA: TOPEHHE,
peakiuu IPUCOCAUHEHUS TUAPOrajoreHUpOBaHUE, rajJjioreHUpOBaHUE,
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ruaparaius  (peakuus KydepoBa), — ero nmnodaydyeHHEe U TNPUMEHECHHUE.
Bununxnopua u ero noimmepusanus B MOJUXIOPBUHUIL.

Apenwvl. beH301, Kak MNOPEACTABUTEIb apPOMATHUYECKUX YIIIEBOAOPOJIOB.
Crpoenue ero MOJEKYJIbl M CBOMCTBa (U3MYECKUE M XUMHUYECKHUE CBOMNCTBA:
rOpeHue, peakuuu 3aMelIeHUs — TaJoreHupoBaHue, HUTpoBaHue. [lonyyeHue u
npUMeHeHue OeH30J1a.

Ilpupoonwiir 2a3. CoctaB npupoaHOro rasza. Ero HaxoxkaeHUe B TPHUPOJE.
[IpeumyiiecTBa TPUPOJHOTO Ta3a Kak TOIUIMBA. XHUMHUYECKas MepepadoTKa
MPUPOJHOTO raza: KoHBepcusi, mupoan3. CUHTE3-Ta3 U €ro NPUMEHEHUE.

Hegpmo u cnocoowvt eé nepepabomku. CocrtaB HedTH U e€ mepepaboTKa:
neperonka, Kpekunr, pugopmunr. Hedprenpoaykter u ux nonyuenue. [lonstue 06
OKTaHOBOM 4HCJie. XUMHYECKHE CIIOCOOBI MOBBIIIEHUS KauecTBa OCH3UHA.

Kamennwtii y2one u e2o nepepadomka. KokcoBaHME KaMEHHOIO YISl U €ro
MPOAYKTHI: KOKCOBBIH Ta3, aMMHa4Hasi BOJ1a, KAMEHHOYTOJIbHAsi CMOJIa, KOKC.

lMazudukarus kKaMeHHOTO YTJIA.

Jlemoncmpayuu.

l'openue mnpenenbHBIX WM HENPEACTbHBIX YIJIEBOJOPOJOB: METaHa, 3TaHa,
anerwieHa. KauecTBeHHbIE peaklMM HAa  HENPEACNbHBIE  YIJIEBOJOPOJIbI:
oOecI[BeUMBaHUE JTUJICHOM W alleTUJIEHOM pPAacTBOPOB IMEpMaHTaHaTa Kalusi U
O6pomHoOit Bosibl. OTHOIIEHUE OEH30J1a K 3TUM OKHCIHUTEIISIM.

Herunparaius 3tTanona. ['uaponan3 kapouaa Kaibiusl.

Pa3noxeHne kaydyka Mpu HarpeBaHUM, HCHBITAHUE MPOAYKTOB Pa3JIOKEHHUS
Ha HEMpPEEIbHOCTb.

Komnexuu «Hed s 1 HepTenpoaykTe», «KaMeHHBIN yTroib U TPOIYKTHI €ro
nepepaboTkny, «Kaydaykm.

JlabopamopHulie onvimei.

OO6nHapyxeHue TpOoAyKTOB TOPEHUS CBEYH.

HccnenoBanue CBOMCTB Kay4yKOB.

Kucnopoo- u azomcooepicanjue opzanuueckue cOeOUHeHus1

Onnoaromuble cnupthl. Onpenenenue. OyHKIMOHATbHAS TUAPOKCUIIbHAS
rpynna. ['oMolornyeckuid psjx MpenesbHbIX OJHOATOMHBIX CIUPTOB. M3omepus
MOJIOKECHUST  (PYHKIIMOHAIBHOW Tpynnbel. BomgopoaHas cBsi3b. XHUMHUYECKHE
CBOMCTBa CHUPTOB. AlberuaHas rpynna. Peakmus sTepudukanvu, CIOKHBIE
a¢upsrl. [Ipumenenne crupToB. JIeHCTBHE METHIOBOTO M ATHJIOBOTO CIIUPTOB Ha
OpraHu3M 4YeJIOBEKa.

MHoroaTroMHble  CHUPTBI.  DTWICHIJUKONb, KaK  MPEJICTaBUTENb
JBYXaTOMHBIX U TJHIEPUH, KaK MPEJACTABUTENb TPEXATOMHBIX CIHPTOB.
KauecTBeHHass peakuuss Ha MHOTOAaTOMHBIE€ CIIMPTBI, UX CBOMCTBA, IOJIYYEHHUE U
npumeHenue. [lonarue 06 anTHdpHU3ax.

®enos. CrpoeHue, TMOJMydYeHHE, CBOWCTBA M NpUMEHEeHHEe (eHoda.
KauecTBeHHble peaknuu Ha (QeHon. B3auMHOe BIMsHHE aTOMOB B MOJEKYJE
denomna.
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Aubaeruabl U KeTOHbl. DOpMaNIbIETH U ALETAIBAECTU, KaK MPEICTABUTEIN
aJbJACTUIOB, COCTAB UX MOJIeKyJl. OyHKIIMOHAJIbHAS KapOOHWIbHAS TpyMIa.

KauectBenHble peakniyu Ha anbaeruabl. CBOMCTBA, MOJYYEHUE U TPUMEHEHUE
dbopmanpaeruia W anerajgpieruaa.  Peakiuu  MOJMKOHJEHCAMHM IS
dbopmansaeruaa. [lousaTre o keToHaX Ha MpUMEPE alleTOHA.

Kap6oHoBble KHCIA0TBI. ["'OMONOrHUYECKHA PSiI MPEACTbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. JKupHbIe KapOOHOBBIE KHCJIOTh. XUMHUUYECKHE CBOMCTBA
KapOOHOBBIX KUCHOT. [loydeHune u npuMeHeHne MypaBbUHON U YKCYCHOM KHCTIOT.

Caoxuble 3¢upsbl. Kupbl. Peakuus stepudukanuu. CrnoxHbie 3(UPHL.
Kupsl, ux coctaB u ruApoOaU3 (KUCIOTHBIN U 1ienouHoi). Meuta. I'uapupoBanue
AKHUPOB.

Yraesoabl. YrieBoasl. MoHocaxapuabl. [JH0KO3a Kak aibIAErdIO0CHUPT.
CopOur.

MonouHokucioe © crnuproBoe OpoxkeHue. DorocuHTe3. Jlucaxapubl.
Caxapos3a.

[Tonucaxapuabl: Kpaxmall, HEJUTI0I03a.

AMuHBI. AMUHOTpYyINa. AMUHBI TPEJEIbHbIE U apOMaTUYECKuEe. AHUIIUH.

[Tonyuyenue amunoB. Peakuusi 3uHnHa. XUMHYECKUE CBOMCTBA U MPUMEHCHUE
aAMUHOB.

AMMHOKMCJIOTBI. AMUHOKHUCIIOTBI, COCTaB MX MOJIEKYJ U CBOWMCTBa, Kak
aM(OTEepHbIX  OPraHWUYECKUX COeAMHEHWW. [JMIMH, Kak TMpeaCcTaBUTEIb
aMHHOKHUCIIOT. [losyueHne moauneTuaoB peakiueit noaukonaeHcanuu. [loustue o
TIETITHTHOM CBS3H.

Beaxu. Ctpoenne Mosieky O€IKOB: MepBUYHAS, BTOPUYHAS U TPETUYHAS

CcTpyKTyphl. KauecTBeHHBIE peakiny Ha OCJIKH, UX TUIPOJIN3, ACHATYpALHs U

Ouosioruveckue QyHKIIHH.

I'eneTnueckasi CBI3b MEKIY KJIACCAMM HEOPraHUYECKUX COeTUHEHMIA.

[lonsiTHE O TEHETUYECKOM CBSI3M MEXKIYy KjaccaMu YIJeBOLOPOAOB,
KUCJIOPOA- W a30TCOAECPKAIIUX COCAUHEHUMN. MIumrocTpanus reHeTUYECKOW CBA3U
Ha TMPUMEPE OPraHUYECKUX COCIMHECHUW PA3JIMYHBIX KJIACCOB, COACPMKAIIUX JBa
aTtoMa yriiepoja.

Jlemoncmpayuu.

[Tomy4denue anbaeruioB OKUCICHUEM CITUPTOB.

KauecTBenHas peakuusi Ha MHOTOATOMHBIE CITUPTHI.

3aBUCHMOCTh PaCTBOPUMOCTH (p€HOJIA B BOJIE OT TEMIICPATYPHI.

BzaumopeiictBue ¢ OpomHoi Bojgoit u xmopuaom xenesa(Ill), kax
Ka4eCTBECHHBIC PeakIuu Ha ()SHOI.

Peakiiuu cepeOpsiHOTO 3epkaja M CO CBEXKEMOJYYEHHBIM THJIPOKCHUIOM
Meau(Il) mpu HarpeBaHuM, KaK KAYECTBEHHBIC PEAKIIUU HA aJIbJACTHIbI.

OO0pa3iel MypaBbHHON, YKCYCHOM, MATbMUTHHOBOM U CTEAPUHOBOW KUCJIOT U
HX PaCTBOPUMOCTH B BOJIE.

AJIbJETHIHBIE CBOMCTBA W CBOMCTBA MHOTOATOMHBIX CHHUPTOB TJIOKO3bI B
peakiuu ¢ ruapokcuaoMm meau(Il).
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WNnentudukamus kpaxmania.

KauecTBeHHbIE peak[uu Ha OEJIKHU.

Jlabopamopnuie onvimul.

CpaBHEHME CKOPOCTHU UCIIAPEHHUS BOABI U ATAHOJA.

PactBopumoOcCTS InMLieprHa B BOAE.

XUMHUYECKUE CBOMCTBA YKCYCHOU KUCIIOTHI.

Ornpenenenue HeNnpeaeabHOCTH PACTUTEIBHOTO MacJa.

WNnentudukamnus kpaxmaia B HEKOTOPBIX IPOAYKTax nutanus. M3rorosienue
KpaxMaJbHOI'O KJIeUcTepa.

N3roroBneHne Moienend MOJEKY aMUHOB.

N3roroBineHne Mo1ey MOJIEKYJIbI TJINLIMHA.

Ilpakmuueckan paboma.

WNnenTudukaius opraHM4ecKux COeJUHEHUH.

Oprannyeckasi XumMus 1 001IECTBO

Bbuorexnonorus. Ilepuosast e€ pazsutus. Tpu HanpaBiaeHUs OMOTEXHOJIOTHU:
reHHas (WM TeHeTHYecKas) MHXKEHEPHsl; KIETOUHAsl WHXKEHEpHs; Ouosoruyeckas
uwkeHepusa. ['eHermdecku  monudunupoBanHeie  opranusmel  (I'MO)
TpaHcrenHas nponykuus. Kinonuposanue. MiMmmoOunu3zoBanHbie (GEepMEHTHI U UX
IPUMEHEHHE.

IMosumepsbl.

Knaccudukanus mnonumepoB. VcKycCTBEHHBIE MOJIUMEPBI:  LEIUTYJIOHI,
alneTaTHBIN MENK, BUCKO3a, 1IeJu1odaH.

CunteTnueckne mnoaumepsbl. [loaumepusanus M MONMKOHAEHCALHMS, KaK
crocoO0bI Tosy4eHust monuMepoB. CunTeTndyeckue kayuyku. [lomuctupon, tedaon
U TOJIMBUHUJIXJIOPUJ, KaK IpeAcTaBUTENU ImactMacc. CHUHTETUYECKUE BOJIOKHA:
KalpoH, HAlJIOH, KEBJIAp, JIaBCaH.

Jlemoncmpayuu.

Komnexkuun kaydykoB, IMJIaCTMacC, CUHTETHUYECKUX BOJIOKOH M M3JEIUN U3
HHUX.

@epMEHTAaTUBHOE PA3JIOKEHHUE MEPOKCUIA BOAOPOAA C IMOMOINBIO KaTanaa3bl
CBEKEHATEPTHIX MOPKOBH UJIN KapTodes.

JlabopamopHule onvimei.

O3HaKOMIIEHHE ¢ KOJUIEKIUSIMU Kay4yKOB, IUIACTMACC U BOJIOKOH.

IIpakxmuueckasa paboma. Pacnio3zHaBaHUe MJIACTMACC M BOJIOKOH.

Ilnanupyembie pe3yjbTaThl 00yyeHusi xumun B 10 kiaacce
JlecsTUKIACCHUK HAa 0230BOM YPOBHE HAYUUMCSL.
® [IOHMMATh XHUMHUYECKYI0 KapTHHY MHpPa KaK COCTABHYK YacTh LEIOCTHOMN
HAay4YHOW KapTHUHBI MUPA;
® pACKpBIBATH pPOJb XAMUA W  XMMHUYECKOTO  IPOM3BOACTBA  Kak
MIPOU3BOIUTENLHON CUIIBI COBPEMEHHOI'0 O0IIECTBA;
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dbopMynupoBaTh 3HAYCHUE XUMHUU M €€ JIOCTMXKEHUM B IOBCEIHEBHOMU
YKW3HU YEIIOBEKA;

YCTaHABJIMBATh B3aMMOCBA3U MEXKAY XUMHUEH W JPYTMMHU €CTECTBEHHBIMU
HayKaMu;

dbopMyITUpPOBATh OCHOBHBIE TOJIOKEHUSI TEOPUM XHUMHUYECKOTO CTPOCHUS
OpraHnyeckux coenauHeHud A. M. byriepoBa W WUIIOCTpUPOBATH HX
IIPUMEPAMU U3 OPTAHUYECKON U HEOPraHUYECKOU XUMUU;

apryMEHTUPOBATh YHUBEPCAIBHBIA XapaKTep XUMHUYECKHUX MOHATHH,
3aKOHOB U TEOPHUM JJIs1 OPraHUYECKON U HEOPTaHUYECKON XMMUU;
dbopmynupoBats Ilepuogmueckuit 3akon JI. W. MeHnneneeBa u
3aKOHOMEPHOCTM HW3MEHEHHUM B CTPOCHMH M CBOMCTBAX XHMHUYECKUX
AJIEMEHTOB W OOpa30BaHHBIX WMHM BEIIECTB Ha OcCHOBe Ilepuoanueckoii
CUCTEMBI Kak rpaduyeckoro oroopaxkenus [leproauyeckoro 3akoHa;
XapakTepPU30BaTh S- U P-3JIEMEHTHI, a TAKXKE KEJIE30 MO UX MOJOXKEHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneena;

KJIacCU(PUIIUPOBATh XUMHYECKHUE CBSI3M W KPHUCTALINYECKUE PEIETKH,
OOBSICHATh MEXaHU3MbI MX OOpa3oBaHUA M JOKa3bIBaTh CIAMHYIO MPUPOIY
XUMHUYECKHUX CBsI3€H (KOBaJIECHTHOW, MOHHOW, METAJINTHYECKON, BOJIOPOTHON);
OOBSACHATh MPUYUHBI MHOTOOOpa3usi BEIIECTB, MCHOIb3YS  SIBICHHUS
U30MEPUHU, TOMOJIOTUH, AJUIOTPOIINH;

KJaccu(UIUpPOBaTh  XMMHYECKHE pPEaKIMM B  HEOPraHUYECKON W
OpPraHMYeCKOM XUMHMHU [0 Pa3jIMYHbIM OCHOBAaHUAM U YCTAaHABIMBATH
cnenuuKy TUTIOB Peakiuid OT 00IIero yepe3 0COOCHHOE K €IMHUYHOMY;
XapaKTepu30BaTh THUIPOJIU3 KakK cHenu(uuHblii OOMEHHBIN Ipolecc H
PACKpBIBaTh €r0 POJIb B )KUBOW M HE)KUBOM MPUPOJE;

XapaKTepu30BaTh  DJEKTPOJIM3  KaK  CHeUU(PUYHBIA  OKHCIMTEIHHO-
BOCCTAHOBUTEIIBHBIN MPOLIECC U ONPENEIATH €T0 MPAKTUYECKOE 3HAUCHHUE;
XapakTepU30BaTh KOPPO3UI0 METAJUIOB BOCCTAHOBUTEIBHBIA IIPOLIECC H
npeasiaratb CocoObl 3alIUThI OT HEE;

KJIacCU(UIIUPOBATH HEOPTAaHUIYECKUE U OPTaHUYECKUE BEIECTBA;
XapakTepu3oBaTh OONIME XUMHYECKHE CBOMCTBA Ba)KHEWIIHMX KJIACCOB
HEOPTaHMYECKUX U OPTaHWYECKUX COCIMHEHUU B TJIaHE OT OOIIero 4epes
0COOEHHOCTH K €IMHUYHOMY;

UCIIOJIb30BAaTh 3HAKOBYIO) CUCTEMY XMMHUECKOTO SI3bIKA JJI1 OTOOpaKeHUs
coctaBa (XMMHYECKHE (OPMYINbI) M CBOWCTB (XMMHYECKHE YpaBHEHHUS)
BEILIECTB;

UCIIOJIb30BAaTh MPABWJIA W HOPMBI MEXIYHAPOAHOM HOMEHKIATYPhI JJIs
Ha3BaHWK BemecTB 1O ¢opMynaM U, HA000pPOT, IS COCTABJICHHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX ()OPMYI COCTMHEHUN TT0 MX HA3BAHUSIM;
3HaTh TPUBUAJIbHBIC HAa3BaHUA BAXHEUIIUX B OBITOBOM OTHOLICHUH
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;
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XapakTepu3oBaTh CBOMCTBA, IIOJy4Y€HUE U IPUMEHEHUE BAXKHEUIINX
MpeACTaBUTENEH KJIACCOB OPraHUYECKUX COEIMHEHUN (AJIKAaHOB, AJKEHOB,
AJIKUHOB, aJKaJUEHOB, ApOMATHUYECKUX YTI€BOJAOPOJIOB, CIIUPTOB, (PEHOJIOB,
aJbJIETUAO0B, MPENEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIIOKHBIX
3¢upoB

U )KMPOB, YIJIEBOJIOB, aMUHOB, aMUHOKHUCIIOT);

YCTaHABIMBATh  3aBUCHUMOCTh  JKOHOMHUKHA  CTpaHbl  OT  JOOBIYWH,
TPAHCIIOPTUPOBKA M TepepabOTKH YIIIEBOAOPOAHOTO CHIphi (HEPTH W
NPUPOJHOTO raza);

AKCIIEPUMEHTAIBHO TMOATBEPKAaTh COCTaB M CBOWCTBA BaKHEHIIMX
npecTaBUTENE M3YYEHHBIX KIJIACCOB HEOPTraHMYECKUX M OPraHMYeCKUX
BEUIECTB C COOJIIOJICHUEM MpaBUJ TEXHUKH 0€30MacHOCTH JUIsi paboThI ¢
XUMHYECKUMU BEUIECTBAMU U J1aOOpaTOPHBIM 000pYI0BaHHUEM;
XapaKTepu30BaTh CKOPOCTh XMMHMUYECKOW peakuu U €€ 3aBUCUMOCTh OT
pa3TUYHBIX (PAKTOPOB;

XapaKTepru30BaTh XUMHUYECKOE PABHOBECUE U €T0 CMEIEHHUE B 3aBUCUMOCTH
OT Pa3IUYHbBIX (PAKTOPOB;

IPOU3BOJIUTh PAcU€Thl MO XUMHUYECKUM (opMyaaM M ypaBHEHHUSIM Ha
OCHOBE KOJINYECTBEHHBIX OTHOLICHUN MEXIYy YYaCTHHUKAMH XHUMHUYECKUX
peaxkiuu;

coOJII01aTh MpaBUIIa SKOJOTUYECKON 0€30MacHOCTH BO B3aMMOOTHOIICHUSX
C OKpY’KalolIllel cpenoil mpu oOpalleHun ¢ XUMHYECKUMHU BEIeCTBAMH,
MaTrepuajgaMiy U MPOLECCAMH.

I[@C?ITI/IKHaCCHI/IK Ha 0a30BOM YPOBHE 1OJIYYUM B03MOHCHOCHIL HAYHUUMBCA .

UCNONB3068AMb MEMOObl HAYYHO20 NO3HAHUS NPU BLINOJHEHUU NPOEeKmos u
YUeOHO-UCCIe008aAMENbCKUX 3A0aY XUMUYECKOL MeMAMUKU;
NPOCHO3UPOBAMb CMPOEHUe U CBOUCMEA HE3HAKOMbBIX HeOp2aHUuyecKux u
Op2aAHUYeCKUX 8eujecme Ha OCHOBe AHANO02UU,

NPOCHO3UPOBAMb MEYeHUe XUMUYECKUX NpOoYecco8 6 3A8UCUMOCHU Om
VCI08UUL UX NPOMEKaHusi U npeoirazams Ccnocobbl YNpasieHus: SMmumu
npoyeccamu,

YCMAaHaIu8ams 83aUMOoCEA3U XUMUU C NPeOMemamu 2yMAHUmMapHo20 Yukia
(A3bIKOM, TUMEPAMypou, MUPOBOU X)Y00AHCECMBEHHOU KYIbMYPOlL),
pacKkpvleams  pob  XUMUYECKUX 3HAHUU 6 Oyoyweu npaKkmuyeckou
oessmenbHOCmu,

PACKpvleams poib XUMUYECKUX 3HAHUL 6 (hOPpMUPOBAHUU UHOUBUOYATLHOU
00pazoeamenbHoOU MpaeKmopuu,

NPOCHO3UPOBAMb CNOCOOHOCHb HEOP2AHUYECKUX U OP2AHUYECKUX Geujecme
NposABAAMb  OKUCIUMENbHbIe U/UTU  B80CCMAHOBUMENbHbIE CBOUCMBA C
VUémom cmeneneu OKUCTIEeHUS DNeMEHMO8, 00Pa3yIoOuux ux,

22



MyHuImnaibHOe OIOKETHOE 00IIe00pa30BaTEbHOE YIPEKICHIE —
cpenusist obmmeoOpa3oBaTenbHas mkona Ne 5 ropona Mckntnma HoBocnbupckoii obmacti

® apeyMeHmupoeamsv — eOUHCMEO0  Mupa — eewjecme - YCMAaHOBNeHUeM
2CHEeMUYeCcKoU  C8A3U  MedcOy HeOp2AHU4YeCKUMU U  Op2AHUYeCKUMU
sewecmeamu,

® g1ademv XUMUYECKUM S3bIKOM Oad 0002aujeHusi Cl08ApHO20 3anaca u
pazeumus pedu,

® Xapakmepuzoeamsv CMAHOBIEHUE HAYYHOU Meopuu Ha npumepe OmKpblmus
Ilepuoouueckoeo 3akona u meopuu XUMUYECKO20 CMPOEHUS OP2aAHUYECKUX
sewecms,

® Kpumuuecku OMHOCUMbCA K HNCEBOOHAYUHOU XUMUYECKOU uHpopmayuu,
nOYUAeMOU U3 PA3HBIX UCHOYHUKOS,

® noHumamv 2n00anbHble NpodNIeMbl, Ccmosuwue nepeo Ueno8eyecmeom
(aKON02UYeCKUe, IHepeemuuecKue, cblpbesvle), U npeoiazamsv NYMu Ux
peuierus, 6 mom 4ucie u ¢ NOMOWbIO XUMUU.

Conep:xkanmne npeamera. Xumus. 11 kiacc.

ba3zoewiit yposens

Crtpoenue BemecTB (94)

Ocnoenvie ceéedenusn o cmpoenuu amoma. CTpoeHHE aToMa: COCTaB sapa
(HyKJIOHBI) W dJeKTpoHHass oOonouka. [lonstme o006 wuzoromax. Ilonarue o
XUMUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3aps0M Siapa.

Ilepuoouueckaa cucmema xumuueckux nemenmos /l. U. Menoeneesa 6
ceeme ceeme y4eHuUs 0 CMpPOEeHUU amoma.

®dusnueckuid cMbIci npuHsTOW B Tabmmme JI.M. MenneneeBa CUMBOJIMKH:
HOPSIAKOBOTO HOMEPA 3JIEMEHTa, HOMEpa nepuoaa U HoMmepa rpynnsl. [lonstue o
BaJICHTHBIX 3JIeKTpoHaxX. OTOOpaXkeHHuEe CTPOSHUS IIIEKTPOHHBIX 000JI0UEK aTOMOB
XUMHYECKUX DJIEMEHTOB C MOMOIIBIO 3JIEKTPOHHBIX U AJNEKTPOHHO-TPaAdUUECKUX
dbopmyi.

OObsicHEHHE 3aKOHOMEPHOCTEH M3MEHEHHS! CBOMCTB 3JIEMEHTOB B MEPHOAX
U rpynnax nepuoJIuIeCKOr CUCTEMBI, KaK CJIEACTBHE UX JIEKTPOHHOTO CTPOECHHUS.

DNEKTPOHHBIE CEMEICTBA XUMUUECKUX 3JIEMEHTOB.

Cmanoenenue Ilepuoouueckozo 3aKona u meopuu XUMUYECKO20
cmpoeHus.

[Ipennoceiku OTKpeITUSA lleproanueckoro 3aKkOHa M TEOPUM XUMHYECKOTO
CTPOEHUS OPraHUYECKUX COCAWHEHUW; POJIb JUYHOCTH B MCTOPUU XHUMUH;
3HAYEHHUE MPAKTUKHA B CTAHOBJIEHUH U Pa3BUTUH XUMUUYECKUX TEOPUH.

Honnaa xumuueckasn c6:a3b U UOHHbIE KDUCMAIIUYECKUE PDEUEM K.

Katronb aHMOHBI: UX 3apsaAbl U KiIacCU(UKAIKS 1T0 COCTaBYy Ha MPOCTHIC U
CJIOKHBIE.

[Tonsitue 06 MOHHOM XUMHUECKOH cBsi3U. OHHAs KpUCcTajinueckasl peméTka
1 (pu3ryeckue CBOMCTBA BEUIECTB, 00YCIOBICHHBIE 3TUM CTPOCHHUEM.

Kosanenmmuas xumuueckas c6a3o.

ATOMHBIE KPUCTAJUIMYECKUE PEIIETKU.
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[lonsiTHE DJIEKTPOOTPULATENBHOCTD, HEMOJISAPHASA U MOJSpPHAs KOBAJICHTHBIC
cBsa3u. KpaTHOCTh KOBaJIEHTHOM CBA3M. MexaHW3Mbl 00pa3oBaHUsl KOBAJIEHTHBIX
CBsA3€il: OOMEHHBII M JOHOPHO- aKUEeNTOpHBIM. [lONApPHOCTH MOJEKYJbI, Kak
CIEACTBUE IOJSIPHOCTH CBSI3M M TEOMETpUM MoOJeKynbl. Kpucramnmueckue
PELIETKU C 3TUM TUIIOM CBS3U: MOJIEKYJISIpDHBIE U aTOMHbIE. PU3NYECKUE CBONCTBA
BEIECTB, 00YCIOBIEHHBIE TUIIOM KPUCTAJUTMYECKUX PEIIETOK.

Memannuueckana xumuueckana céAa3b. 11oHATHE O METAIIIMYECKON CBA3U U
METAUIMYECKUX KPUCTATUIMYECKUX peléTkax. dusznueckre cBOMCTBA METAJUIOB Ha
OCHOBE MX KPHUCTAJUIMYECKOrO CTpoeHus. [IpumMeHeHue merannoB Ha OCHOBE UX
CBOUCTB. UEpHBIE U LIBETHBIE CILIABBI.

Booopoonas Xumuueckas C6:3b. MexMonexkynspHas u
BHYTPUMOJICKYJISIPDHAsI ~ BOJOPOAHBIE  CBSI3U. 3HAUEHUE  MENXMOJEKYISPHBIX
BOJIOPOJIHBIX CBSI3€M B MPUPOJIC U KU3HU YEIIOBEKA.

Honumeppoi.

[TonydyeHrne moJuMEpOB pEaKIUSIMU TMOJUMEPU3ALMUA U TIOJUKOHICHCAIINH.
Baxwueiinmne npencTaBUTeNIM MIaCTMAcC U BOJIOKOH, UX TMOJIyYE€HHE, CBOMCTBA M
npuMeHeHue. [ToHsiTue 0 HEOPraHMYECKUX MOJIMMEpPaxX U UX MPEJACTABUTENH.

Jucnepcuvie cucmemwt. Ilonstue o gucnepcHod (aze W AUCTIEPCUOHHOM
cperne. ArperaTHOe€ COCTOSIHME pa3Mmep 4YacTull ¢asbl, Kak OCHOBa JUId
KJaccu(UKaIMM JUCHEPCHBIX CUCTEM. OMYIbCUU, CYCHEH3UM, a’po30JId —
IPyHIbl TPYOOIUCIIEPCHBIX CUCTEM, MX MPEICTABUTENU. 30JIM U Tl — TPYIIbI
TOHKOAUCIIEPCHBIX CHUCTEM, HUX TmpenacraButenu. [loHATHe O cuHEpe3uce U
KOaryJisiiuu.

Ilemoncmpayuu.
° [lepunoguueckoit cucteMbl XUMHYECKUX 3iieMeHTOB J[. M. Menaeneena
B pa3lInYHBIX opMax.
° Moaenps MOHHOM KPUCTAUIMYECKOW PEIIETKM Ha MPUMEPE XJIOpHUIa
HATpUSL.
o MuHepanel ¢ 3TUM TUIOM KPUCTAJUIMYECKOM PEIIETKOW: KaJbLMUT,
TaJuT.
o Mogenn MOJIEKYJISIPHOM KPUCTAJUIMYECKONW PEIIETKM Ha IPUMEpE
«CyXOro JpJa» WM HOJAa M AaTOMHOW KPUCTAJUIMYECKOW PEUIETKH Ha
npuMepe anmasa, rpaduTa Wik KBapiia.

° Mogenb MoJIsIpHOTO 00BEMa Ta3a.
o Mopgenn  KpUCTAJUIMYECKUX  PEMIETOK  HEKOTOPBIX  METAJUIOB.
Konnexkuuun 00pa3noB pa3inuyHbIX AUCHEPCHBIX cucTeM. CuHepe3uc u
KOaryJIsiusl.

JlabopamopHnule onvimei.
e KonctpyupoBanne Moaeny METANIMYECKON XUMUYECKON CBSI3H.
o [TonyuyeHne KOMIOUIHOIO pacTBOpa KypHHOTO OejKa, ucCiae0oBaHUE

€ro CBOMCTB C OMOIIIBIO JTA3€pPHON YKAa3KU U IIPOBEJICHUE €ro JeHATypallUH.
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° [TonyueHne sMynbCUM PACTUTENIBHOTO Macia W HaOdIoJeHue 3a €€
paCCIOEHUEM.

° [TonyueHne cycreH3un «M3BECTKOBOIO MOJIOKa» U HaOrofeHueE 3a e
CeIMMEHTAaICH.

Xumudeckue peakuuu (124)

Knaccuguxkayua xumuueckux peaxyuil.

AmoTponuzanus U M30MEpHU3alus, Kak peakiuu 0e3 W3MEHEHHUsI COCTaBa
BemecTB. Amtorponus u e€ npuuunbl. Knaccudukanus peakiuil mo pazaudHbIM
OCHOBAHUSM: TI0 YHUCIYy M COCTaBy pEareHToB M IMpPOAYKTOB, Mo (aze, mo
UCIIOJIb30BAHUIO KaTaiu3aTopa WM (epMeHTa, 1o TemioBoMy 3(dekry.
TepmoxumMuveckue ypaBHEHUS PEaKIIUil.

Ckopocmb Xumuueckux peaxkyuil.

®dakTOphl, OT KOTOPBIX 3aBUCUT CKOPOCTb XMMHUYECKHX pEaKIuii: mpupojaa
pearupymoImx BEIIECTB, TeMIeparypa, IUIOMAJb WX  CONPUKOCHOBEHUS
pearupyroImMx BeIIeCTB, UX KOHIICHTpaIMs, MPUCYTCTBUE KaTanu3aTopa. [loustue
o katanu3e. DepMEHTHI, KaKk OWOJOTHYECKHE KaTaiu3aTopbl. MHrHOUTOPHI, Kak
«aHTOHHMMBD) KaTaJIN3aTOPOB U WX 3HAYCHHE.

Oopamumocmes xXumuyeckux peakyuil. Xumuyeckoe pagHogecue U
CnOCO0ObL €20 cmeulenus.

[lonsitTue 06 0OpaTUMBIX PEAKIUAX U XUMHYECKOM paBHOBecuH. [IpuHium
Jle-lllatenbe u cmocoObl CMEIIEHUS XUMHUYECKOTo paBHOBecus. OOmias
XapaKTepUCTHKa Peakuii CHHTe30B aMMHaka u okcuaa cepbl(VI) u paccMorpenue
YCIIOBHI CMELIEHUS UX PABHOBECHUS HAa MPOU3BOJICTBE.

T'uoponusz. O6paTuMblii 1 HEOOPATUMBIM TUAPOJIU3EL. [ UAPOIU3 COJIel U ero
TUIBL. ['UIpOJIN3 OPraHUYECKUX COEOUHEHHI B JKMBBIX OpPraHM3MOB, KaK OCHOBA
obmena BemecTB. [loHsATHE 00 »dHEpPreTHYECKOM OOMEHE B KIETKE U POJIH
TUIPOJIN3a B HEM.

Okucnumenvhno-eoccmanogumenvuvle peakyuu. CTENEHb OKUCICHUS U €€
ompejieneHre 1o (GopMyiIaM OpPraHMYECKUX ¢ HEOPraHWYECKUX BEIIECTB.
DOneMeHTbl M BEIECTBa, KAaK OKHUCIHUTENH U BoccraHoBuTenu. [lonsatue o
MpoIeccax OKUCIIEHUS U BoccTaHOBIEHUs. COCTaBlI€HUE YPABHEHUM XUMHYECKUX

peakinii Ha OCHOBE JIEKTPOHHOTO OajaHca.

Inexmponus pacniagoe u pacmeopos. Ilpakmuueckoe npumenenue
NeKmpou3a

XapaKTepuCTUKA DJIJIEKTPOJIM3a, KAaK OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
nporecca. OCOOEHHOCTM  DJIEKTPOJIM3a,  MPOTEKAIIIEro B pacTBOpax
aeKTpouTOB. [IpakTHUueckoe MpUMEHEHHE 3JIEKTPOJIN3a: MOJYyUYEHHUE TaJIOreHOB,
BOJIOPOJIa, KHUCJIOpPOAA, UIEJIOYHBIX METAJUIOB M WIEJIOYei, a TakKe allOMUHUS
AJIEKTPOJIU30M PACIUIaBOB U PACTBOPOB COCIMHEHHM 3TUX 37eMeHTOB. [loHsaTHE 0
rajbBaHOIJIACTUKE, TAJIbBAHOCTETHH, paQUHUPOBAHUM IIBETHBIX METAJJIOB.
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JemoHcTpanum.

° PactBopeHune cepHON KHCIOTHI U aMMHAYHOM CEIMTPhl U (hUKcAIUSA
TEIJIOBBIX SIBICHUH JUIs1 TUX MPOLIECCOB.

o B3aumopenictBus pacTBOPOB COJISIHOM, CEPHOM U YKCYCHOM KHUCIIOT
OJIMHAKOBOW KOHUEHTpAallMd C OJMHAKOBBIMU KyCOUKamMHu (IpaHyJamu)
OMHKa W B3aMMOJECHCTBHE OJMHAKOBBIX KYCOYKOB pa3HbIX METaJUIOB
(MarHus, IUHKA, >K€Je3a) C PacTBOPOM COJITHOM KHUCIOTBI, KaK IMpPUMEP
3aBUCHMOCTH CKOPOCTH XMMHYECKUX PEAKLIMI OT MPUPO/IbI BEIIECTB.

o BsaumoneiictBue pacTBOpoB THUOCYJb(aTa HATpHUsi KOHUEHTPALMH U
TEMIIEPATYPhI C PACTBOPOM CEPHOM KHUCIIOTHI.

o MopnenupoBaHue «KUIISILETO CIIOS».

o Hcnonp30BaHuE HEOPraHUMYECKMX KaTaJM3aToOpoB (coyel kenesa,

MOJIUJa KaJlug) U MPUPOJHBIX OOBEKTOB, COAEpX AIIMX Karanaszy (Chlpoe
MSICO, KapTo(desb) s pa3oKeHUs ePOKCHIa BOAOPOIA.
o B3aumopelicTBue MHKA C COISTHON KUCIOTOW HUTpATOM cepebpa, Kak
IpUMEPbI OKUCIUTENbHO-BOCCTAHOBUTEIILHON Peakinii U peakiuu oOMeHa.
. KoncTpyupoBanue Moaenu 31eKTpoanu3Epa.
o BuneodpparmMeHT ¢ MPOMBINUIEHHOW YCTAHOBKH JUISl TIOJYYCHHS
AITFOMHUHMUSL.

JlaGopaTopHble ONbITHI.
o Nnntoctpauus npaBuia beproiie Ha MpakTUKE: TPOBEACHUE pEeaKIU
¢ o0pa3oBaHUEM OCaJiKa, I'a3a U BOJIbI.
o 'eTeporeHHbIii KaTtaqn3 Ha MpPUMEpPE PpA3JI0KEHUS NEPOKCUIA
BOAOpOJA B IPUCYTCTBUM THOKCUAA MapraHIa.
° Cwmermenue paBHoBecus B cucteMe Fe3+ + 3CNS—
o HcnbiTaHne WHAMKATOpaMH CpEObl PAacTBOPOB COJIEH pa3IMYHbBIX
THUIIOB.
o OKHMCIUTETPHO-BOCCTAHOBUTEIIbHASL PEAKIMS U peakius oOMeHa Ha
npuMepe B3auMoJiecTBUS pacTBOpoB cyibdara memu(ll) ¢ xemesom u
PacTBOPOM ILIEJIOYH.

IIpaxmuueckas paboma.

Pelienrie 3kcriepuMEHTANIBHBIX 33/1a4 110 TeEME «XUMUYECKas pEAKIU.

Bewecmea u ux ceoiicmea(9u)

Memannol. Ousznyueckre CBOWCTBA METAJUIOB, KaK (YHKIUS WX CTPOCHHS.
JleieHne MeTaJuUIOB HAa TPYNIbl B TEXHUKE W XUMHUH. XHUMHYECKHUE CBOMCTBA
METAJUIOB M JIEKTPOXUMHUYECKUIN psa HanpsokeHud. [loHsTthe o meramiorepmun
(IFOMUHOTEPMUH, MATHUETEPMUH U AP. ).

Hememannwl. bnaroponnsie rasel. Hemeramuisl kak okucnurenu. Hemeramsl
KaKk  BOCCTAaHOBUTENIH. PsAx  3JIEKTPOOTPULATENBHOCTU.  VIHEpPTHBIE WA
OaropojiHbIE Tas3bl.

Heopzanuueckue u opzanuueckue Kuciomwvl. KHUCIOTBI C TOUYKHA 3pEHUSA
ATOMHO-MOJICKYJIIDHOTO ~ ydyeHusA. KHuCIOTBI C  TOYKM 3pE€HUs  TEOpUH
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ANEKTPOJIATUYECKON aucconanuu. KHciIoTel ¢ TOUYKHM 3peHUS] MPOTOHHON TEOPHHU.
OO6mue xumuveckre cBorcTBa KUCIOT. Knaccudukanus Kucior.

Heopzanuueckue u opzanuueckue ochoéanus. OCHOBaHUS C TOYKH 3PEHUSA
aTOMHO-MOJIEKYJIApHOrO  y4yeHHs. (OCHOBaHUSA C TOYKH 3pEHUA TEOPUH
ANEKTPOJIUTHYECKOM aucconanuu. OCHOBaHMS € TOYKM 3PEHUS NPOTOHHOU
teopun. Knaccudukanus ocHoBaHMM. XMMHYECKUE CBOWCTBA OPraHUYECKUX U
HEOPTraHUYECKUX OCHOBAHUM.

Heopzanuueckue u opzanuueckue amgpomepuvie coeOuUHeHuUA: OKCUNBL U
TUAPOKCUIBI, — HX CBOMCTBA M modydyeHue. AMQOTEpHbIE OpraHUYecKHue
COEIMHEHNS HA IPUMEPE aMUHOKHCIIOT. [lenTuipl u nentuHas CBs3b.

Conu. Knaccudpukanus coneil. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.
[lepexon xapOoHaTa B ruapokapOoHaT u obpatHo. OOUMe XUMUYECKUE CBOMCTBA
COJIEH.

Jemoncmpayuu.
° Konnexuus Metamios.
B3aumonencTBre KOHIEHTPUPOBAHHOM a30THOW KUCIOTHI C MEJBIO.
o Bcenbiika TepMATHOM cMeECH.
o Bcenbimka u€pHoro nopoxa.
BriTecHEHME TaTOr€HOB U3 UX PACTBOPOB APYTHMMH TaJIOTE€HAMMU.
° BzaumonerictBue mapoB KOHUECHTPUPOBAHHBIX PACTBOPOB COJSHOU
KHUCIIOTHI M aMMHUaKa («IbIM 0€3 OTHS»).
° [TomyuyeHne aMMuaka U U3y4eHUE €ro CBOMCTB.
° Paznuunbie ciiydan B3aMMOJIEMCTBUS PaCTBOPOB COJIEN aJTFOMHHUS CO

ménoubto. [lomydenune KECTKOM BOJBI U YCTPAaHEHUE €€ KECTKOCTH.

Jlabopamopnuie onvimeot.
o [TonydyeHnrne HepacTBOPUMOIO THUIPOKCHIA M €ro B3aUMOJCHCTBHUE C
KUCJIOTOM.
° HccnenoBanne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJTHOM M YKCYCHOM
KHUCIIOT KareJIbHBIM METOIOM MPU UX pa30aBICHUU BOJOM.
o [Tony4yenune ampOTepHOTO THAPOKCUIA U U3YUCHHUE €TO CBOMCTB.
° [IpoBeneHne Ka4eCTBEHHBIX PEAKIIAM TTO OMPEAECIEHUIO COCTaBa COJIH.
Ilpakxmuueckas paboma.
Pemenne skcnepuMeHTaIBHBIX 3a71a4 10 TeMe «BelecTBa 1 uX CBOMCTBAY.

XuMusi U cOBpeMeHHOoe 001ecTBo(44)

Xumuueckan mexnonozuna. Ilpouzeoocmeo ammuaka u memanona.
[TonsiTHE O XMMHYECKOMW TEXHOJIOTHMH. XWUMHUYECKHE PEaKIUH B IMPOU3BOICTBE
aMMHaka W MeraHoja. OOmias KiacCu(UKAIMOHHAS XapaKTePHCTHKA pPeaKIuit
CHHTE3a B MPOU3BOJACTBE ATUX MNPOAYKTOB. HaydHble NpUHLMUIIBI, JIEeKAIIUE B
OCHOBE MPOU3BOJICTBA aMMHaKa U MeTaHoyIa. CpaBHEHHE ITUX TTPOU3BOJCTB.

Xumuueckasn 2pamomuocms KaK KOMROHEHmM 00uwieil Kyabmypsl YelogeKa.

MapkurpoBKa yIakOBOYHBIX MAaTEPHATIOB, JICKTPOHUKH U OBITOBOW TEXHUKH,
3KOJIOTHYHOI'0 TOBapa, MPOJYKTOB MUTAHUSA, STUKETOK 10 YXOAY 3a OJCHKJIOMU.
Jlemoncmpayuu.
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° Mopenb NpOMBILIIEHHON YCTaHOBKHU IOJIYYEHUS! CEPHOU KUCIIOTHI.

° Mogenb KOJIOHHBI CUHTE3a aMMHAKA.

. BuneodparmenTsl U ciaiipl O CTENEHH HKOJIOTUYECKOW YMCTOTHI
TOBapa.

JlabopamopHnule onvimai.
Nzyuenue MapKHUPOBOK Pa3IMYHBIX BUJIOB MPOMBIIIEHHBIX u
MPOJOBOJIBCTBEHHBIX TOBAPOB.

Ilnanupyembie pe3ybTaThl 00y4enusi xumum B 11 kiacce

BoinmyckHuK Ha 0a30BOM YPOBHE HAYUUMCA:

MOHMMAaTh XMMHUYECKYIO KapTUHY MHUpa KaK COCTaBHYI YaCTh ILE€JIOCTHOM
HAay4YHOU KapTHUHBI MUPA;

packpeiBaTh  poOJdb XUMHM M  XMMHUYECKOrO  MPOU3BOJICTBA  Kak
POU3BOUTEILHON CUJTBI COBPEMEHHOT'0 O0IIECTBA;

dbopmynupoBaTh 3HAYCHUE XUMHUU M €€ JIOCTHXKEHUW B ITOBCEIHEBHOMN
KU3HU 4YEJOBEKAa; — YCTAHABIMBATh B3aUMOCBSI3M MEXKIYy XUMHUEU H
JIPYTUMU €CTECTBEHHBIMU HayKaMUu;

dbopMyITUpOBATh OCHOBHBIE IIOJIOKEHUSI TEOPUM XHUMHUYECKOTO CTPOCHHS
OpraHu4eckux coeauHeHuid A. M. byTtiepoBa ¥ WUIIOCTpUpPOBATh HX
IpUMEpaMu U3 OPTraHUYECKON U HEOPTraHUYECKOW XUMUU;

apryMEHTUpPOBAaTh yHUBEPCAIBHBIA XapakTep XUMHUYECKHUX TOHATHH,
3aKOHOB M TEOPUH JIJI1 OPraHUYECKOM U HEOPTraHMYEeCKOW XUMUU;
dopmynupoBats Ilepuogmueckmuit  3akon JI. WM. MeHneneeBa wu
3aKOHOMEPHOCTH M3MEHEHMM B CTPOEHUM M CBOWCTBAX XUMHUUYECKHUX
AJIEMEHTOB W OOpa30BaHHBIX HWMH BEIIECCTB Ha OcHOBe llepmoanueckoii
CHUCTEMBI Kak rpaduyeckoro oroopaxkenus [leproandeckoro 3akoHa;
XapaKkTEepPU30BaTh S- M P-3JEMEHTHI, a TAKXKE KEJIE30 MO UX IMOJOXKECHUIO B
[Tepuonnueckoit cucreme 1. 1. Menneneena;

KJIaCCU(UIIUPOBATh XUMHUYECKHE CBA3M U KPUCTALIUYECKHUE PEIIETKH,
OOBSCHATh MEXaHM3MbI UX OOpa30BaHUSA M JOKA3bIBaTh €IUHYIO MPHUPOITY
XUMHUYECKHUX CBsA3EH (KOBAJICHTHOM, MOHHOM, METAJNTMYECKOMN, BOJIOPOTHOM);
OOBSCHATh TNPUYMHBI MHOTOO0OpPA3usi BEIIECTB, WCIONB3YS  SIBICHHS
WU30MEPUHU, TOMOJIOTUH, AJUIOTPOIIHH;

KIacCu(UIUPOBATh  XMUMHYECKHE pPEAaKIMd B  HEOPTraHWYECKON W
OpPraHMYeCKOM XWMMHHU MO Pa3JIMYHbIM OCHOBAHUSAM W YCTAaHABJIMBATH
cnenuuKy TUTIOB PEAKIUi OT OOIIETO Yepe3 0COOCHHOE K eMHUIHOMY;
XapaKTepU30BaTh THUJPOJIU3 KakK CcHeUU(PUUYHBII OOMEHHBIN Mpouecc Hu
PaCKpBIBaTh €r0 POJb B JKMBOW U HEXKUBOW IPUPOJIE;

XapaKTEepU30BaTh  AJEKTPOJIU3  KaK  CHEUU(PUYHBIA  OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIN MPOLECC U ONPENEIATH €T0 MPAKTUYECKOE 3HAYCHHUE;
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XapaKTepHU30BaTh KOPPO3UI0 METAIOB BOCCTAHOBHUTEIBHBIA TMIpOIECC U
mpeaiaraTh CIIOCOOBI 3aIIUTHI OT HeE;

KJIacCU(DUIMPOBATh HEOPTAHUICCKUE U OPTaHUICCKUE BEIIECTBA;
XapaKTepru30BaTh OONIME XUMUYECKHE CBOWCTBA BaXHEHIIMX KJIaCCOB
HEOPTraHUYECKUX W OPTraHWYCCKUX COCIWHEHUU B IIaHE OT OOIIero 4epes
0COOEHHOCTb K €IMHUYHOMY;

UCIIOJIb30BaTh 3HAKOBYI) CHUCTEMY XHMHUYECKOTO SI3bIKA JIISI OTOOpPaKCHHUS
coctaBa (XUMHYECKHE (OpPMYINbI) U CBOUCTB (XMMUYECKHUE YpPABHEHMUS)
BEIIICCTB;

UCIIOJIb30BaTh MpaBWIa W HOPMBI MEXKIYHAPOIHONH HOMEHKJIATYPHI IS
Ha3BaHWK BeEHIECTB 1O ¢opMylnaM W, HA00OpPOT, IS COCTABJICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX ()OPMYJI COCTMHEHUMN 110 MX HA3BAHUSIM;
3HaTh TPUBHUAJIBHBIC Ha3BaHWS BAXHEHIIUX B OBITOBOM OTHOIICHHH
HEOPraHUYECKUX U OPTaHUYCCKUX BEIICCTB;

XapaKTepu30BaTh CBOWCTBA, IIOJYYCHUE U TPUMCHCHHE BaKHCUIITUX
NpEeJICTaBUTEICH KJIAaCCOB OPraHWYECKUX COCIMHCHHMH (QJIKaHOB, aJKEHOB,
QJIKUHOB, aJIKaJUECHOB, apOMATHYECKUX yIIIEBOJAOPOJIOB, CIIMPTOB, (PEHOJIOB,
aJbJICTUIOB, TPEICIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIJIOT, CJIOKHBIX
3(UPOB U KUPOB, YIIIEBOJIOB, aMUHOB, aMUHOKHUCIIOT);

yCTaHABIMBATh  3aBUCHUMOCTh  DKOHOMHMKM  CTPaHbl  OT  JIOOBIYH,
TPAHCTIOPTUPOBKU U TMepepabOTKU YIIIEBOJOPOIHOTO ChIpbi (HehTH WH
IPUPOJHOTO raza);

AKCIIEPUMEHTATBHO TOATBEPKIaTh COCTaB M CBOWCTBA Ba)KHEUIIUX
NpeCTaBUTENECH W3YYEHHBIX KIACCOB HEOPTaHWYECKUX M OPraHMYEeCKUX
BEIIIECTB C COOJIFOZICHWEM IMPaBWJI TEXHUKU O€30MacHOCTH Il paboThI ¢
XUMHYECKUMU BEIIECTBAMHU U JTJaOOPATOPHBIM 000PYI0BAHHUEM;
XapaKTepru30BaTh CKOPOCTh XUMHMUYECKOW pEaKkIuu U €€ 3aBUCUMOCTH OT
pa3IUYHBIX (aKTOPOB;

XapaKTepU30BaTh XUMUYECKOE PABHOBECHE U €TO CMEIEHNE B 3aBUCUMOCTH
OT Pa3MUYHBIX (PAKTOPOB;

NPOU3BOJUTE PAcCUY€Thl O XUMHUYECKUM (opmMylaM U ypaBHCHHSIM Ha
OCHOBE KOJIMYECTBEHHBIX OTHOIICHUN MEXIY YYaCTHUKAMH XHUMHYECKUX
pEeaKLHnii;

coOI01aTh TIPaBMIIA SKOJIOTUYECKON O€30MaCHOCTH BO B3aMMOOTHOIICHHSIX
C OKpY’XXalolllell cpeno Mpu OOpalleHHH ¢ XUMHUYECKUMHU BeIEeCTBAMH,
MaTepHalaMy U MPOIECCaMH.

BBIHYCKHI/IK Ha 0a30BOM YPOBHE nOJYYUNT B03MOIICHOCMb HAYUUMbCA.

UCNONBL308AMb MEMOObl HAY4YHO2O0 NO3HAHUA NpU 6bINOJIHEHUU NPOEKmMoe6 U
yll€6H0'uCCﬂ€006am€ﬂbCKux 3a0a4 XUMU4ecKoll memamukxku,
npocHo3upoeams cmpoerue u CBOUCMBA HE3HAKOMbIX HeopeaAHU4YeCKux u
opcaHu4YecKux eeujecme Ha OCHoee andlocuu,
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NPOCHO3UPOBANb MeYeHUe XUMUUECKUX NPOYecco8 6 3a8UCUMOCTU Om
YCI08ULl UX NPOMeEKaHusi U npeonazamv Cnocobbl YNpPAGNeHus: 3Mumu
npoyeccamu;

YCMAaHABIUBAMb 83AUMOCEA3U XUMUU C NPEOMEMAMU 2YMAHUMAPHO20 YUKIA
(A3bIKOM, IUMEPamypou, MUpPOBO Xy00AHCeCMBEHHOU KYIbMYpoll);
pAcKpuleams  polb  XUMUYECKUX 3HAHUU 6 Oyoywjeu npakmuiecKou
oesmenbHOCmu,

PACKpbl8amsb pOlb XUMUYECKUX 3HAHUU 8 (POpMUPO8AHUU UHOUBUOYATbHOU
0bpazoeamenvHoOl MpaeKmopuu,

NPOCHO3UPOBAMb CNOCOOHOCMb HEeOP2AHUYECKUX U OP2AHUYECKUX Beuiecms
NPOAGNAMYL  OKUCTUMENbHbIE U/UMU  B80CCMAHOBUMENbHbIE CBOLUCMEA  C
YUémom cmeneneu OKUCTIeHUS IIEMEHMO8, 00Pa3yIOUUX UX,
apeymeHmuposams — eOUHCME0  Mupa  6eujecme  YCHmAaHO8IeHUeM
2EHEeMUYeCcKol  C8A3U  MedcOy HeOp2aHU4ecKUMU U  OpeaHU4eCKUMU
seujecmeamu,

gnadems XUMUYECKUM A3bIKOM Ol 0002aujeHuss Cl08aApPHO20 3anacd u
paseumus pedu;

Xapakxmepuzoeams CMAaHOBleHUe HAYYHOU Meopuu Ha npumepe OmKpblmus
Ilepuoouueckoeo 3aKoHa u meopuu XUMULECKO20 CMPOEHUS OP2aAHUYECKUX
sewecms;

KpUMU4ecKku OmMHOCUMbCSA K NCeBOOHAYYHOU XUMUUECKOU UHGopMayuu,
noIy4aemou U3 pazHvlx UCMOYHUKOB,

NOHUMAamy  2100anbHble NpoOIeMbl, Ccmoawue neped Ueno8edecmeom
(3KON02UYeCKUe, DHepeemuuecKue, Cbipbesble), U npeordcams NYymu Ux
peulerus, 8 mom yucie u ¢ NOMOubI0 XUMULU.

TemaTu4eckoe IVIAHUPOBAHUE
TemaTtuueckoe mnanupoanue 10 kmace

NoNe Bcero, M5 i
o\ HanmeHoBaHue TeMbl qac. | TPAKT. KOHTP.
paboThl | paboTHI

1 BBenenue 2 - -

2 I'maBal. IlpenMer opraHM4ecKOd XUMUHU. 4 - -
Teopus CTPOCHMUS OpraHUYECKUX
COEMHEHUH

3 I'maBa 2. YraneBogopoasl U ux npupognsie | 11 - K.p.Nel
UCTOYHUKH

4 I'maBa 3. Kucnopona- u azorconepxanue 16 | IIp.p.Nel | K.p.Ne2 No3
OpraHUYECKUE COCTMHEHUS

9) I'maBa4.  Opranuueckas  XuMHs U 3 [Ip.p.Ne2 -
00LIECTBO
Utoro 36 2 3
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Tematnueckoe mianupoBanue 11 kimacc

NeNe Bcero, M5
HanMeHnoBaHUEe TEMBI MIPAKT. KOHTP.
o\ qac.
paboThl | paboTHI
1 Crpoenue BemiecTB (94) 9 - -
2 Xumuueckue peakuuu (12q) 12 [Ip.pNel | K.p.Nel
3 Bewecmea u ux ceoticmsa(9u) 9 -Ilp.p K.p.No2
No2
4 XuUMUS 1 COBpEeMEHHOE 00111ecTBO(44) 4
5 Htoro 34 2 2

Y4eOHO-MeToAMYeCKOe U MATEPHATBHO-TEXHHYECKOe 00ecnedeHne
00pa3oBaTeILHOrO MpoIecca

YMK «Xumusa. 10 knacc. bazoeviit yposennv)

e Xwumusa. 10 wmacc: ydeb6. mus obGmieobpazoBar. opranmzarmuii / O. C.
INa6puensn, U. I'. Octpoymos, C. A. CnaakoB. Xumus. 10 kiracc. bazobiii
ypoBeHb. YueoHuk. — M.: [Ipoceemnienue, 2019

e O. C. I'abpuensu, U. I'. OctpoymoB, 1. B. Axcénora, Xumus. 10 kmacc.
bazoBeiit ypoBeHb. MeToanueckoe mocooue.

e O. C. I'abpuensu, C. A. CnaakoB. Xumusa. 10 kmacc. ba3zoBblii ypoBeHb.
Pabouas terpass.

e O. C.Tl'abpuensu, U. B. Tpury6uak. Xumus. 10 knacc. 3a1aqyHuk.

e DnekTpoHHas Gpopma yueOHHUKA.

YMK «Xumuasa. 11 knacc. bazogwiit yposenv»

o Xwumwus. 11 xmacc: yweb. s obmieoOpazoBar. opranmmzamuit / O. C.
Ia6puensn, W. I'. Octpoymos, C. A. CnagkoB. Xumus. 10 kmacc. ba3osrii
ypoBeHb. YueoHuk. — M.: IIpocBemnienue, 2019

e O. C.Tabpuensu u ap. Xumus. 11 xmacc. bazoserit ypoBenb. MeTonuueckoe
nocooue.

e O. C. TI'abpuensn, C. A. CrnagkoB. Xumus. 11 kmacc. ba3oBblii ypoBeHb.
Pabouas terpass.

e O. C. I'abpuensn, U. B. Tpurybuak. Xumus. 11 kmacc. ba3zoBsiii ypoBeHb.
DOnekTpoHHas popma yueOHHKaA.

MarepuaibHO-TEXHHYECKOE o0ecneyeHune
KabuHeT XxumMuu yJ0BIETBOPSIET CASAYIOMIUM TPEOOBAHUSM:
® OCHaIIEH MeOebI0, TPUCITOCOOIESHHOM ISl paOOTHI,
® OTBEYACT CAHUTAPHO-TUTHCHUYECKUM  YCJIOBUSIM, OCTETHYECKUM U
TEXHUYECKUM TPECOOBAHUSIM.
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MyHununansHoe OI0XKeTHOe 0011e00pa30BaTeNbHOE YUPEKICHUE —
cpenusist obmmeoOpa3oBaTenbHas mkona Ne 5 ropona Mckntnma HoBocnbupckoii obmacti

O6opynoBaHue KaOUHETa XUMUU

Heob6xonumoe
HaumeHnoBaHnue 00BHEKTOB U
No KOJINYECTBO
i CpEeICTB MaTepUaIbHO- IIpumeyanus
TEXHUYECKOT0 00ECTICUCHUS 000 | COO
1. bubanoreunpiit GoHA (KHUrone4aTHasi NPOAYKIIHS)
1.1. | CranmapT OCHOBHOrO OOIIEro il
00pa3oBaHUs 10 XUMUU
1.2. | Cranmapt cpenHero (MOJHOTO)
o01rero o0Opa3oBaHMs MO XUMHH I
(6a30BbIN YPOBEHB)
1.3. | [Ipumepnas porpaMmma
OCHOBHOTO 00I1IeT0 00pa3oBaHMUs yi|
110 XUMUU
1.4. | [IpumepHas mporpamMma CpeaHero il
o01rero oOpa3oBaHus 10 XUMUHU
1.5. | Meroanueckne 1mocobust s il i
YUHUTEIISI
1.6 | COopHuk 33724 IO XUMHH Ji| Ji|
2. IledatHpie mocoous
2.1. «ITepuonuueckas cucrema
JleMoHcTpaImoHHas
Xumudeckux 3nementoB 1. M. Ji| pi|
Tadiuma
Menngeneena»
2.2. | «PacTBOpUMOCTH COJIeH, KHCIIOT U il il JleMoHcTpalmoHHas
OCHOBAHHU B BOJIE» Tadnaumna

32




	Планируемые результаты освоения учебного предмета
	Личностные результаты
	Метапредметные результаты
	Предметные результаты
	Содержание предмета «Химия»
	Место учебного предмета в учебном плане
	Содержание предмета. Химия. 10 класс.
	Планируемые результаты обучения химии в 10 классе
	Содержание предмета. Химия. 11 класс.
	Планируемые результаты обучения химии в 11 классе
	Тематическое планирование
	Учебно-методическое и материально-техническое обеспечение образовательного процесса

