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PaGouast mporpamma ocHOBHOTro o0miero oopazoanust mo xumuu st 10-11  kmaccoB cocraBiieHa Ha ocHOBe DyHAaMEHTAIBHOTO sIpa
coJiepkanusi obmiero obpaszoBanusi, TpeOoBaHUl K pe3ylbTaraM OCBOSHHUS OCHOBHOW OOIIE0Opa3oBaTeNbHONW MPOrpPaMMBI OCHOBHOTO OOIIETO
oOpa3oBaHus, TpeACTaBICHHBIX B DenepalbHOM TOCYAapCTBEHHOM OOpPa30BaTEIbHOM CTaHAApTe OO0IIEro oOpa3oBaHUs, MPUMEPHOU MPOrPaMMbI

OCHOBHOTO 00IIEero 00pa3oBaHUs MO XUMHH,

K npeaMeTHol auHuM ydeOHuka ans 10-11 knaccoB o6meoOpa3oBaTenbHOM 1iKoibl aBTopoB: O. C.

INabpuensu, U. I'. Octpoymos, C. A. CnankoB, Xumus. 10 kinacce. Yrinyonéunsiid yposeHnb. M.: IIpocsemenue, 2021
O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos, A. H. JIéBkun Xumus. 11 knacc. Yraoy6néunsiii yposers. M.: [IpocBemenue, 2021
. B Hell Takke y4MTBHIBAIOTCS OCHOBHBIE HEH M TojiokeHus [Iporpammbl pa3Butus v (GOPMUPOBAHUS YHUBEPCAIBHBIX Y4YEOHBIX NEHCTBUUN Ui

OCHOBHOTI'0 001IIeT0 00pa30BaHUsl.

AHHOTanus K padodeil nporpaMmme 1o ydyeOHoMy npeamery « XHMH»
nJis 10-11 kiaaccoB (Yriy0JeHHbIH YPOBEHb)

JIOKYMEHTBI, HA OCHOBE KOTOPBIX COCTABJIEHA
pabouasi nporpamMmma

AHHOTANUA

1. ®enepasibHbIN FOCYAAPCTBEHHBII
00pa3zoBaTeNbHBIN CTAHAAPT CPETHETO

o0mrero oopa3oBaHusl.

2. OcHoBHas oOpa3oBarebHas MporpaMma
cpennero obriero oopazoBanus ' bOY

COLII «Oy m. r. T. PormmuHCcKuUA.

3. Xumus. YrinyOneHnHsli ypoBeHb. 10-11 kmacchl :
nporpaMMa k juHuu YMK O.C. T'aGpuensina
metoaunueckoe nocodue / O.C. I'aGpuensH.

4. Tlonmoxenne o ¢Qopmax, MEPUOAUYHOCTH U TIOPSIKE
TEKYIIEro KOHTPOJI YCIEBAEMOCTH M IPOMEXKYTOUHOU
aTTeCTalluu O0y4YarIIMXCsA TOCYIapCTBEHHOTO OFO/KETHOTO
obmeoOpa3oBatenbHoro yupexaeHuss Camapckoil oOnactu
cpenHeil oOmeobpazoBarenbHON MIKOIBI «OOpazoBaTeNbHBIN
LEeHTp» ILI.T. POIIMHCKUMN  MYHUIMIIAJIBHOIO  paiioHa
Bomxckuii Camapckoit o01acT.

5. Ilonoxenue o paboueit mporpaMme 1o yueoHOMY
peaMeTy, Kypcy, MO0 M TeMaTHYeCKOMY (TIOypOYHOMY)
TUTAHUPOBAHHIO B TOCYJJAPCTBEHHOM OIOXKETHOM
o0meobpazoBarebHOM yupexaeHnn Camapckoi 06macTu
cpenHeit 00meobpa3zoBaTenbHOI mKkoie «O0pazoBaTENbHbIN
LEHTP» I.T.T. POIMHCKNIT MyHHIIMIAJIBHOTO paiioHa
Bomxckuit Camapckoit 00J1acTH.

pabouas
y4eOHO-

B nmanHoii pabodyeil mporpamme MpOCIEKHUBACTCS MPEEMCTBEHHOCTh MEXKAY KypcoM
XUMHHA OCHOBHOTO OOIIero oO0pa3oBaHHsl M KypCOM XHUMHH CpeIHEero oOmiero
o0pa3oBaHMs, KOTOPBI OOECIeunBaeT peaau3aluio 00pa30BaTENbHONW TPaeKTOPHH,
CBSI3aHHOM C YIITYOJIEHHBIM U3yUY€HUEM XHUMHUH.

B nannoii paboueii mporpaMmme He TOJIBKO YUUTBHIBAIOTCS MPEAMETHOE CO-

JIepIKaHKE yriay0n€HHOTro YPOBHS u UHUBUAYaJIbHBIE, BO3paCTHBIE,
MICUXOJIOTHYECKUE, (U3UOJOTHUECKHEe OCOOEHHOCTH OO0y4JaeMbIX — Iporpamma
OpPUEHTHUpOBaHA Ha TNOJArOTOBKY K  MOCIeAyroleMy  IpodecCHOHATbHOMY

00pa30oBaHUIO B BBICIICH IIKOJE, B KOTOPOM XUMHS SIBISETCS TpOoQUIHpYrOIen
IUCIIUTIIINHOM.

Teopernueckoe U IKCIIEPUMEHTAIBLHOE COJIEP)KAHNE Kypca U3yYaeTcsl Ha

OCHOBE CHCTEMHO-1eSITeJIbHOCTHOI0 noaxoxaa, KOTOPBIT oOecrieunBaeT
dbopMUpOBaHHE TOTOBHOCTH Y4YalllUXCSl K CaMOPa3BUTHIO M  HEMPEPHIBHOMY
XUMHUYECKOMY O00pa30BaHUIO; aKTUBHYIO YUEOHO-TIO3HABATEIBHYIO EATEIIBHOCTD MPH
M3yYEHUU XUMUU; NPUMEHEHHE TEOPETUUYECKUX 3HAHUUN MOHSATUH, 3aKOHOB U TEOPUM
XHUMUU JIS] IPOTHO3UPOBAHMS CBOMCTB XUMHUYECKUX O0OBEKTOB U MOATBEPIKICHUE ITUX
MIPOTHO30B MPU BIMOJHEHUH XUMUYECKOT'0 SKCIIEPUMEHTA;

MJAHUPOBAHUE W TPOBEACHUE XMUMHUYECKOTO SKCIEPUMEHTAa W WHTEPIPETAIHs €ro
PE3yNbTAaTOB; YMEHUE XapaKTepPH30BaTh U KJIACCU(UIIMPOBATH XUMHUYECKHUE AIIEMEHTHI,
BEIIIECTBA W MPOIIECCHI; YMEHHUE TOJHO M TOYHO BBIPAXKAaTh U apTYMEHTHUPOBATH CBOIO
TOYKY 3PEHHUS; YMEHUE HAXOAUTh MCTOYHUKH, TOIYy4aTh, IPEACTABIATh U COOOIIAThH
XUMUYECKYI0 HH(POPMAIIMIO B YCTHOU Y MMCbMEHHOU PEYH | JIp.

Ctpykrypa paboyeii mporpaMMsl:




JIOCTHOKCHHS yUaIINXCs);

- IUIaHUpyEeMble pe3yibTaThl (JIMYHOCTHBIE,

- coziep KaHue yueOHOTro MpeMeTa;

- TEeMAaTUYECKOE MIJIAaHUPOBAHUE.

PaGouas nporpamma peanu3yercs B yueOHUKaX:

O. C. Taopuensu, U. I'. OctpoymoB, C. A. CmankoB, Xumus. 10 kiacc.
Yrnyonéunsnii yposenb. M.: [IpocBemienue, 2021

O. C. TI'abpuensn, U. I'. Octpoymos, C. A. Cnankos, A. H. JIéskun Xumust. 11 kiace.
Yriyonéunsnii yposenb. M.: [IpocBemnienne, 2021

MCTANPECAMETHBIE W MPECAMCTHBIC

1.1. IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITIPEJJMETA XUMMUS B 10 KJIACCE
(HA YI'VIYBJEHHOM YPOBHE)

PE3YJIbTATHBI
OCBOEHUA
OPEIMETA

YrinyOaeHHbli ypoBeHb

OOyuaronuiicss HayuYuTCs

Obyuarowuiics noayuum 603MOMCHOCHb HAYYUMbCS

J1st ycIienHoro mpoIo/bKeHns: 00pa3oBaHus
TI0 CTIEeNUATBHOCTSIM, CBSI3aHHBIM C MPHUKJIATHBIM UCIIOJIB30BAHUEM
XHUMUHU

,ZZJZ}Z obecneqenuss 603MONCHOCHIU ycneuwHozco I’lpOdO]ZDfC'eHM}Z
06pa306aHu;z no cneyuanrbHoCmsAm, C6A3aAHHbIM C
ocyuiecmeleHuem HClyllHOZZ U UCCNE008aMENbCKO
oessmenbHOCmU 8 00IACMU XUMUU U CMENCHBIX HAYK

IHPEAMETHBIE
PE3YJIBTATBI

—  packpbIBaTh Ha INpUMEpax pojb XMMHUU B (OPMHPOBAHUH
COBPEMEHHOM Hay4YHOM KapTMHbl MHpa M B IPAKTHYECKOH
NeSITeIbHOCTH YeNIOBEKa, B3aMMOCBSI3b MEXIy XUMHEH M ApYTHMMHU
€CTECTBCHHBIMH HayKaMU;

—  WUIIOCTPUPOBATh HAa IPUMEPAX CTAHOBJIEHHE M 3BOJIOIHIO
OpPraHWYeCKO} XUMHMH KaK HAyKH Ha Pa3IMYHBIX HCTOPUYIECKHX dTalax
€€ pa3BUTHS;

—  aHalIM3HpOBaTh COCTaB, CTPOCHHE M CBOMCTBA BEILECTB,
MIPUMEHSIS MTOJIOKEHHSI OCHOBHBIX XMMHUYECKHX TEOPHH: XMMHUYECKOTO
CTpOEHHUsl oOpraHuueckux coeauHeHud A.M. byraepoBa, cTpoeHus
aTOMa, XUMHYECKON CBA3H, HNEKTPOIUTHYECKON TUCCOLUALNU KUCIOT
U OCHOBaHWM; yCTaHABIUBATh NPUYUHHO-CIECACTBEHHBIE CBA3U MEXIY
CBONCTBaMH BEIIECTBA U €TO COCTABOM U CTPOCHHEM;

—  TPUMEHATh IIpaBHJa CHCTEMaTHYECKOH MeXITyHapOIHOI
HOMEHKJIATYPHI KaK CPEICTBA PA3IMUCHHUS U WACHTH(QHUKAINN BEIIECTB
II0 X COCTaBY M CTPOCHHUIO;

—  COCTaBISITh MOJEKYJSIPHBIE W CTPYKTYpHBIE  (POPMYIIBI
OpraHWYECKHX BEIIECTB KaK HOCHTeNlell WHGpOpPManuud O CTPOCHHUHU
BEIIECTBA, €r0 CBONCTBAX U NPUHANIECKHOCTH K ONPEAEICHHOMY
KJIacCy COEeIMHEHNUN;

—  NpoBoO0UmMb UCCIe008aHUs, BblOGU2AMb U NPOBEPAMb
IKCNEPUMEHMATILHO ~ 2UNOME3bl O XUMUYECKUX — CBOUCMBAX
seujecms Ha OCHOBe UX COCMABA U CMpOeHUs, Ux cnocoOHOCMU
6Cmynams 6 XUMUYECKUue peakyuu, o xapakmepe u npooyKmax
PA3IUYHBIX XUMUYECKUX PeaKyull;

—  CaMOCMOSMEeNbHO  NIAHUPO8AMb U NPOBOOUMD
Xumudeckue — 9KCNepUMeHmvl ¢ COOM0OeHUueM  Npagull
bezonacHoil pabomvl ¢ eewecmeamu U 1AOOPAMOPHLIM
0bopyoosanuem,

—  UHmepnpemuposamv OaHHble O COCMaAge U CMpOeHUU
geuyecms, NOJIYUeHHble C NOMOUWbBIO COBPEMEHHbIX (DUIUKO-
XUMUYECKUX MeMOO08;

—  Xapakmepuzoeambu posib a30mocooeprHcauux
2emepoOYUKIULECKUX COeOUHEHUN U HYKIeUHOBLIX KUCIOM KAK
BANCHEUUUX OUOIOCUYECKU AKTNUBHBIX BEULeCNE;




—  OOBACHATH NPUPOLY M CIOCOOBI 0Opa3OBaHUs XUMHYECKOM
CBSI3U: KOBAJICHTHOH (TIOJISIPHOMN, HEMOJISIPHOW), C LIENbIO ONPEAEICHHS
XMMHYECKOH aKTHBHOCTH BEILECTB;

—  XapakTepu3oBaTh (U3HMYECKHE CBOWCTBA  OpPraHMYECKUX
BEIIECTB M YCTaHABIMBATh 3aBUCHMOCTh (DU3WYECKHX CBOWCTB
BELIECTB OT THIA KPUCTAJUINIECKON PEIIETKY;

—  NPHUBOAMTH IMPUMEPHI XUMHUYECKUX PEAKIUH, PACKPBIBAIOIINX
XapaKTepHblE XHUMHYECKHE CBOWCTBA OpPraHUYECKHX  BEIIECTB
N3yYEHHBIX KJIACCOB C IENBbI0 MX HACHTH(QUKAINU W OOBICHEHHA
00JacTH IPIMEHEHS;

—  OmpeensaTb MEXaHW3M peakiMM B 3aBUCHUMOCTU OT YCIOBUIl
IIPOBEJIEHUS. PEaKLUUU U MPOTHO3UPOBATH BO3MOXKHOCTb IPOTCKAHMS
XMMHUYECKUX pEakLUi Ha OCHOBE THUIIA XHMHYECKOH CBSI3U U
AKTUBHOCTH PEarcHTOB;

—  YCTaHaBIMBaTh 3aBUCHUMOCTb PEaKIIMOHHOH CIIOCOOHOCTH
OpPraHUYECKHX COEIUHEHHI OT XapaKTepa B3aMHOIO BIUSHHS aTOMOB
B MOJIEKYJIaX C LENbIO MPOTHO3UPOBAHUS POTYKTOB PEaKIUY;

—  YCTaHaBIMBATh TEHETHYECKYI0 CBSA3b MEXIY KIaccaMu
OpPraHWYECKHX BEUWIECTB U1  OOOCHOBaHMS  NPHHIMITHAIHHON
BO3MOYKHOCTH IONyYEHHs OPraHUYECKHX COCIUHEHUN 3aJaHHOTO
€OCTaBa U CTPOCHUS;

—  noaOupaTh peareHThl, YCIOBUS M OINPENeNaTh MPOTYKTHI
peakuui, TIO3BOJISIFOILUX peanu3oBarth nabopaTopHbIe u
IIPOMBIIJICHHBIE CIOCOOBI IMOMYyYeHHS BaXXHEHIIMX OPTraHWYECKHX
BEILECTB;

—  000CHOBBIBAaTh MPAKTUYECKOE MCIIOIB30BAHUE OPTaHUYECKHUX
BEIIECTB M UX PEAKIIMH B IPOMBIIIIEHHOCTH U OBITY;

—  BBINOJHATH XUMUYECKUI IKCIIEPUMEHT IO PACIO3HABAHUIO U
MOJYYEHHUI0 OPraHMYECKHX BEIIECTB, OTHOCSINIUXCA K Pa3IMYHBIM
KJIacCaM COEJMHEHUH, B COOTBETCTBHM C MpaBWIAMU U NpUEMaMU
6e3omacHOi paboThl ¢ XMMHUYECKHMMH BEIIECTBAMH W J1aO0OPAaTOPHBIM
00opyoBaHHEM;

—  TpPOBOJAMTH pacueThl Ha OCHOBE XHMHUYECKHX (OpMyl H
YpaBHEHMH  peakluil: HaxOoXIEHHEe MOJEKYISIpHOH  (HOpMyIIBI
OPraHUYeCKOro BEIIECTBA II0 €ro IUIOTHOCTM M MAaCCOBBIM JOJSM
3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, UJIU 110 NIPOAYKTaM CrOpaHUs;

—  HCIOJIB30BaTh METOJbl HAYYHOI'O IO3HAHUSA: aHAJINU3, CUHTE3,
MOJEIUPOBAHUE XUMHUECKUX IIPOLECCOB U SIBICHUM — IPU PELUCHUU
y4eOHO-HCCIIeI0BATENILCKUX 3a1ad M0 M3YYCHHIO CBOMCTB, CIIOCOOOB
IIOJIy4EHHUS U PACIIO3HABAHUS OPraHUYECKUX BEILECTB;

—  BJajeTh NpaBWIaMU O€30MacHOTr0 OOpalIeHUsl C EIKHMHU,
TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMHM, CpEICTBAaMH OBITOBOM
XMMUU;

—  OCYNIECTBJISITh  TIOMCK  XMMHMYECKOW HMHGOpPMAIMu 10




Ha3BaHUSM, UJICHTU(PHUKATOPAM, CTPYKTYPHBIM (POpMyJIaM BEILECTB;

uHGOPMANUIO, COAEPIXKAILYIOCS B COOOLIEHHAX CPEICTB MAacCOBOH
nHdopmanuy, pecypcax MHTEepHETa, HAYYHO-NOMYJIAPHBIX CTAaThSX C

TOYKH 3PCHHUS eCTECTBEHHO-HAYyYHOH KOPPEKTHOCTH B  ILIENAX
BEISBIICHUS OIMMOOYHBIX CYXICHHH M (HOPMHUpPOBaHHS COOCTBEHHOU
MO3ULIUH.

KPUTHUYCCKU OLCHUBATh W HHTCPIIPCTUPOBATL XUMUYCECKYIO

JIMYHOCTHBIE
PE3YJIbTATBI

Wnentnduxanus ceds B KadecTBe rpaskaaHuHa Poccnn, maTpuoTi3M; yBaxkeHne kK OTeuecTBy, YyBCTBO OTBETCTBEHHOCTH U JJOJITa MEpe
PoauHoii; omyIeHne TNIHOM COTPHYACTHOCTH CYAbOE POCCHIICKOTO HAapoa.

I'oToBHOCTB 1 CTTIOCOOHOCTH K CAMOPA3BUTHIO M CAMOOOPa30BaHMIO HA OCHOBE MOTHBALMH K OOYYEHHIO ¥ TO3HAHMIO, 4 TAKXKE K OCO3HAHHOMY
BEIOOPY M IIOCTPOCHUIO ANbHEHIIel HHANBHTya IbHOM TpaeKTOpuH 00pa3oBaHusI Ha 6a3e OPHEHTHPOBKU B MHpE IIpodeccrii u
npodeccHoHaNBHBIX IPEIIOYTCHNH, C YUETOM YCTOHYMBBIX O3HABATEIHHBIX HHTEPECOB.

dopMupoBaHHe U Pa3BUTHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, YBAKUTEIBHOTO OTHOILECHUS K TPYy; IPHOOPETEHHE OIIbITAa yYacTHsl B
COIMAIIBHO 3HAYUMOM TpYZeE.

Pa3Butne MopanbHOTO CO3HAHUS U KOMIETEHTHOCTH B PEIICHUH MOPAJIBHBIX NPOOJIEM Ha OCHOBE JINUHOCTHOTO BhIOOpa, (hOpMHUPOBaHHUE
HPaBCTBCHHBIX YYBCTB 1 HPABCTBCHHOI'O IMOBEACHHNA, OCOZHAHHOT'O U OTBETCTBCHHOI'O OTHOLICHUA K CO6CTB€HHLIM TMOCTYIIKaM.
dopmMupoBaHue U Pa3BUTHE 1IEIOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U OOLIECTBEHHOMN
MPaKTHKH.

Oco3HaHHOE, YBAXHUTEIBHOE U TOOPOXKETATEIFHOE OTHOIICHHE K IPYTOMY Y€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO, KYJIBTYpE, S3BIKY,
TPaKIAHCKOH MO3HIIUH; TOTOBHOCTh M CIIOCOOHOCTB BECTH JHANIOT C APYTHMH JIOJIbMH, JOCTHTATh B HEM B3aMMOIIOHUMAaHHUSL.

Oco3HaHNe HEHHOCTH 37I0POBOTO 1 0€30IacHOro 00pasa XKNU3HH.

BocnmTanue 4yBcTBa rOpIOCTH 32 POCCHHCKYIO XUMUYECKYIO HAYKY.

DopMHUpOBaHHE U PA3BUTHE IKOJIOTHYECKOH KyIbTYypHI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIILICHHS, HATNINE
OIIbITA 3KOJIOTUYCCKU OpHeHTHpOBaHHOﬁ pe(bHeKCI/IBHO — OHCHO‘IHOf/'I u HpaKTH‘IeCKOﬁ JACATCIIBHOCTH B PA3JIMYHBIX )KU3HCHHBIX CUTYallUAX.

METAITPEAMETHBIE PE3YJIBTATDI

1. PervastuBubie YY/I:

YMeHHne caMOCTOSTENbHO ONPENEISTh eI 00y4eH s, CTaBUTh X (POPMYJIHMPOBATh HOBBIE 3a/1a4Hl B y4eOHOI 1 MO3HAaBaTEIbHON
JIeATeIbHOCTH, Pa3BUBAaTh MOTHBBI CBOEH 00pa30BaTeNIbHOI NeATeIbHOCTH; aHATM3MPOBATh CYIIECTBYIONIHME U IUIAHUPOBATh Oy Iymime
o0pa3oBaTebHBIC PE3yIbTaThl; MICHTU(PHUIMPOBATH COOCTBEHHBIE IIPOOIIEMBI, BBLICIISATH CPEAN HUX TIaBHYI0; (POPMYITHUPOBATH THIIOTE3HI.
YMeHUsI caMOCTOSATENHHO IUIAHUPOBATh (PacCUNTHIBATH ITOCIEOBATEIBHOCTD JCHCTBHI) U ITPOTHO3UPOBATH PE3YNIBTATHl PAOOTHI, IyTH
JOCTHXEHH IIeJIel, B TOM YHCIIe alIbTEpHATHBHBIC; OCO3HAHHO BHIONpPATh Hanbosee 3¢ (GeKTUBHBIE CIIOCOObI pelIeHHs yUeOHbIX 1
MIO3HABATENBHBIX 33J1a4; UCKaTh CPEJCTBA AJIS PEIICHUs 3a/1a4l; COCTABIIATH IJIaH PEUICHUS POOIEMBL; ONIPEeIeNaTh HOTeHINAIbHbIE
3aTpyJHEHUs IPU pelIeHNH yueOHOI 3a1a4u M HaXOJUTh CPENICTBA JUIS UX YCTPaHEHHMs; INIAHUPOBATh U KOPPEKTUPOBATH CBOIO
UHIMBUAYAIBHYI0 00pa30BaTEeIbHYIO TPACKTOPHIO.

YMeHue pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH II03HABATENILHOMN JEATEIBHOCTH.

YMeHUs COOTHOCUTh CBOM JEHCTBUS C INIAHUPYEMBIM PE3YJIbTATOM, OCYILECTBISATh KOHTPOJIb CBOEH EATEIbHOCTH B IIPOLECCE JOCTUNKEHUS
LIeJTH, ONPEAETIATh CIIOCOOBI AEHCTBHUI B paMKax MPeI0KeHHBIX YCIOBHH M TpeOOBaHUil, KOPPEKTHUPOBATH CBOM JICHCTBHS B COOTBETCTBHH C
M3MEHSIOIIENCS] CUTyalueil.

YMeHue OLeHNBATh IPaBUIIBLHOCTH BHIITOJHEHUs yueOHOH 3a1auk, COOCTBEHHBIE BOBMOXXHOCTH €€ PELICHUS.

YMeHHe OLeHUBATh CBOIO AEATENbHOCT, ApIYMEHTUPYS IPUUUHBI JOCTHXKEHUS UM OTCYTCTBUS IIIAHUPYEMOTO Pe3yNbTaTa; CBEPATh CBOU
JICUCTBHS C LEIBIO U TIPH HEOOX0IMMOCTH HCIPABIISITH CBOM OIIMOKH CAMOCTOSTENIBHO.

YMeHue BlafieTb OCHOBAMU CAMOKOHTPOJIS U CAMOOLIEHKH, IPUMEHSTh 3TU HABBIKU AJISI IPUHSTUS PEIIEHUH U OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpA B y4eOHOI ¥ TO3HABATENILHON A TEILHOCTH.




YMeHHEe COOTHOCUTD PealbHbIC U IUTAHUPYEMbIE PE3yIbTaThl HHANBHAYAJIbHOH 00pa30BaTeNbHON NEATEIbHOCTH; MPUHAMATD PELICHHE B
y4eOHOU CUTYallMH U HECTH 32 HETO OTBETCTBEHHOCTh; CAMOCTOSATEIBHO OMPECATh NPHIMHBI CBOETO YCIeXa WITH HeyIaul i HAXOIUTh
crocoOBI BBIXO/IA U3 CHTYaLllH HEeycCIeXa.

2. Ilo3naBareanusie YYJI:

YMeHust 1aBaTh ONpeesIeHus OHATHH, Co31aBaTh 0000ILEHHNs, YCTaHABINBATh aHAJIOTHH, KIacCU(UIMPOBATh, CAMOCTOSTEILHO BHIOUPATD
OCHOBAHHS M KPUTEPHUH JJIsL KJlacCH(UKaIMY, yCTaHABIMBATh NPUYMHHO — CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKHE PACCYKACHHS,
YMO3aKJIIOUeHHUs (MHAYKTUBHOE, IelyKTUBHOE, 110 aHAJIOTUK) U AeJaTh BBIBOABIL.

YMenus paboTaTh ¢ pa3HBIMHA NCTOYHHUKAMH WH(POPMAILINH, aHATN3UPOBATh U OLICHUBATH MH(POpPMAITHIo, MpeoOpa30BEIBATE €€ U3 OTHON
(OpPMBI B IPYTYIO U MPECTABIATH B CIIOBECHOM MIIM HATJISITHO — CHMBOJIIUECKOH (hopme (B BUE TaOIHUI, TpadUIeCKUX CXeM U TUarpaMu,
OTIOPHBIX KOHCIIEKTOB H JIp.) JUIS pPeICHUs YICOHBIX U ITO3HABATEIHHBIX 3a7ad

YMeHne 0cyIIecTBIATh CMBICIIOBOE YTEHHE W HAXOIHUTh B TEKCTE TpeOyeMyto HH()OPMAIIHIO; TOHUMATh LIEIOCTHBIA CMBICIT TEKCTA,
CTPYKTYPHPOBATh TEKCT; YCTAHABIMBATH B3AaUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITHH, IBIICHUM, IIPOLIECCOB; OMPENEIISATh H (POPMYIHPOBATH
TJIABHYIO W/ICI0 TEKCTA; KPUTHUYECKH OIICHUBATh COMepKaHne u (hopMy TEKCTa.

YMenue OMPCACIATD JIOTUYECKUC CBA3U MCKAY 00BEKTAMH U IpoueccaMu; BbhICTpanBaTh aJITOPUTM I[eﬁCTBPI)I; 000CHOBBIBATEH CBOIO ITO3HUITUIO
1 MIPUBOJAUTD NPAMBIC 1 KOCBCHHBIC 10KAa3aTCJILCTBA.

YMeHHe CUCTEMaTH3UPOBaTh, COMOCTABIIATh, aHATM3HUPOBATh, 0000111aTh, HHTEPIPETUPOBATH HHPOPMAIIHIO; BBIICIATH INIABHYIO U
U30BITOYHYIO HH(POPMAITHIO.

YMeHHs IPUMEHSITh IKOJOTMYECKOE MBIIIICHHUE B MO3HABATEIBHOM, KOMMYHHKATHBHOM, COITUATLHON MPAKTHKE U MPO(PECCHOHATBHOM
OpHUCHTAIINH; OTIPENIEIATH CBOE OTHOIICHUE K MIPUPOTHON cpelie, aHAIN3UPOBATh BIUSHHUE YKOJOTHISCKIX (PaKTOPOB HA Cpely OOMTaHus,
MIPOTHO3UPOBATH U3MECHEHHUS CUTYAIlUH IIPH CMEHE JCHCTBUSA OTHOTO (pakTopa Ha AeHCTBE qPyroro.

YMeHHs HaX0IUTh HHPOPMALIHIO B Pa3IMIHBIX HCTOYHHAKAX (TEKCTE YdeOHNKA, HAYYHO — MOMYJSIPHOH TUTEepaType, CI0BapsX U
CIIPAaBOYHHKAX), OIICHUBATD €€ IOCTOBEPHOCTD; YKa3hIBaTh Ha HHPOPMALINIO, HY KIAIOIITYIOCS B IPOBEPKE U MPeIarath CIIoco0 MPOBEPKH e
JOCTOBEPHOCTH.

YMeHne OpraHu30BEIBATh U OCYIIECTBIATE IPOCKTHO — UCCIIEIOBATENBCKYIO ACATEIEHOCTD; pa3padaThIBaTh BapHAHTHI PEIICHUS YICOHBIX U
MO3HABATENbHBIX 33J1a4, HAXOJUTh HECTAHAAPTHBIE PEIICHHUs, OCYIIECTBISTh Hanbosee MpUeMIeMoe pPelIeHue.

3. Kommynukatusubie YYJI:

YMeHUst OpraHu30BBIBaTh yIeOHOE COTPYTHHIECTBO M COBMECTHYIO IESITEILHOCTD C YUUTEIEM M CBEPCTHHUKAMU; paboTast HHINBHIYaJIbHO U
B TPYIINE, HAXOJUTH 00IIee PelIeHNe U pa3pemaTb KOHGINKTH HA OCHOBE COTJIACOBAHMSI MO3UIMH U y4eTa HHTEPECOB CTOPOH.

YMenust GopMyJIMpoBaTh, apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHHE; KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHUIO, C
JIOCTOMHCTBOM MPU3HABATH €r0 OIIMOOYHOCTh ¥ BHOCHT KOPPEKTUPOBKH; MPEAJIaraTh ajJbTePHATUBHOE PELICHUE B KOH(PIMKTHBIX CUTYaLUsIX;
Y4acTBOBATh B KOJUIEKTHBHOM O0CYKAECHHHU TPOOIIEM.

‘YMeHUs1 0CO3HaHHO HUCIIOJIB30BAaTh PEUEBbIE CPEJCTBA B COOTBETCTBUHU C 33Jaueii KOMMYHHMKALUH JUJIS1 BBIDAXKEHUSL CBOMX MBICIIEH.

‘YMeHus BIaseTb yCTHOU U IMCbMEHHOM PEYbl0, MOHOJIOTUYECKOW KOHTEKCTHOU PEUBIO.

‘YMeHue BECTH AUCKYCCHIO, ONIEpUPOBaTh (hakTaMu, KaK /Ul JOKA3aTeNbCTBA, TAK U IJIS OMIPOBEPKEHHUS CYIIECTBYIONIETO MHEHHS;
MIPUHUMATH PEIISHUS B XOJI€ THAJIOTa U COTJIACOBHIBATh €T0 C COOECETHUKOM.

YMeHne nposBIIATE KOMIETEHTHOCTH B 00JIaCTH HCIIOIB30BAHNS HH()OPMAITHOHHO — KOMMYHHUKAIIOHHBIX TEXHOJIOTHHI JIJISl peIICHHS
MHPOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX 33/1a4 B 00y4eHHHN; CO3/1aBaTh HHPOPMALMOHHBIE PECYPCHI PA3HOTO THIIA W IS PA3THIHBIX
ayAUTOpHH; coOI0aTh MHPOPMAIIMOHHYIO TUTHEHY U NPaBWiIa MH(OPMAIIMOHHON 0€3011acHOCTH.




1.2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOTI'O ITPEJJIMETA XUMHUS B 11 KJIACCE
(HA YIVIYBJEHHOM YPOBHE)

PE3YJIBTATHI
OCBOEHUA
NOPEIMETA

Yriy0seHHbI ypOBeHb

BrimyckHuK HayauTcs

BblnyCKHuK noaydum 603MOMNCHOCMb HAYUUIMbCA

)1.1'[2[ YCIICHIHOT'O MPOAOLKECHUA O6pa3OBaHI/I$I
0 CIICHHUAJIbHOCTAM, CBA3aHHBIM C IPUKJIAAHBIM HMCIIOJb30BaHUEM
XUMHHU

s obecneuenuss 603MONCHOCIU YCREUHO20 NPOOOJIHCEHUS
006pa3068aHUs NO CNEYUANIbHOCMAM, CEA3AHHBIM C
ocyujecmeienuem Hay4Hou U Uccie0o8amenbCeKoll
0esimenbHOCU 8 0OIACIU XUMUU U CMENCHBIX HAVK

HHPEIMETHBIE
PE3YJIBTATBI

—  packpblBaTh Ha IMpHMEpax poJib XMMHUH B (HPOPMUPOBAHUH
COBPEMEHHOM Hay4YHOHM KapTHHbl MHpa U B  IIPAKTHYECKOM
JIEATEIIBHOCTY 4YEJIOBEKA, B3aUMOCBA3b MEXKAY XUMUEH U IPYrUMH
€CTECTBCHHBIMU HAYKaAMU;

—  yCTaHaB/IMBaTb IPUYMHHO-CIICACTBCHHBIE CBSI3U  MEKIY
CTPOEGHUEM AaTOMOB XHUMUYECKUX OJJIEMEHTOB U IEPUOIUYECKUM
U3MEHEHHEM CBOICTB XMMHUYECKHX 3JIEMEHTOB M HX COCIAMHEHUIl B
COOTBETCTBUM €  IOJIOKEHMEM  XUMHUYECKUX  DJJIEMEHTOB B
MEPUOINIECKON CUCTEME;

—  aHaNIM3HpOBaTh COCTaB, CTPOCHHE M CBOMCTBA BEILECTB,
MIPUMEHSIS MOJIOKEHHS] OCHOBHBIX XMMHUYECKHX TEOPHI: XMMHUYECKOTO
CTPOEGHUSI OpraHMYecKux coeanHeHHH A.M. bytieposa, cTpoeHus
aTOMa, XUMHYECKOMU CBSI3U, JIEKTPOJUTUYECKON JTUCCOLMALIUN KUCIIOT
U OCHOBAaHMI; yCTAHABIIMBATh IIPUYUMHHO-CJICJCTBEHHBIE CBSA3H MEXIY
CBOMCTBaMH BELIECTBA U €I0 COCTABOM M CTPOECHHUEM;

—  IOpUMEHSTH IpaBWwila CUCTEMATHYECKOM MEXAYHapOIHOU
HOMEHKJIATYPBI KaK CPeJICTBa Pa3IM4YCHHs U UISHTU(QHUKALNH BEIECTB
10 UX COCTaBy U CTPOEHHUIO;

—  COCTaBJIATh MOJIEKYJSIpDHBIE U CTPYKTYpHBIE  (DOPMYJIBI
HEOPraHUYECKUX M  OpPraHMYECKHX BEIIECTB KaK HOCHTENeH
nHpopManmmm O  CTPOGHHMHM  BEIIECTBA, €ro  CBOKMCTBaX W
MIPUHAAJIEKHOCTH K ONPEIEIEHHOMY KI1acCy COCMHEHUI];

—  OOBACHATH NIPUPOLY M CIOcOOBl 0Opa3OBaHUS XUMHUYECKOH
CBSI3U: KOBAJIGHTHOH  (IIOJISIPHOM, HETIOJIAPHON), HOHHOH,
METaJNINYECKOU, BOAOPOJHONW — C LIEIbI0 ONPEACICHUs XMMHUYECKOM
AKTUBHOCTH BELLECTB;

—  XapakTepu3oBaTh (PM3MUECKHE CBOWCTBA HEOPTAaHWYECKUX U
OpraHWYECKHUX BEUIECTB M YCTAaHABIMBATH 3aBHCUMOCTH (PH3MUECKUX
CBOMCTB BEIIECTB OT TUIIA KPUCTAIUIMUECKOHN PELIETKHY;

—  XapakTepu3oBaThb 3aKOHOMEPHOCTH B U3MEHEHUH
XMMHYECKHX CBOMCTB MPOCTBIX BELIECTB, BOJOPOJIHBIX COEAMHEHMH,
BBICIINX OKCUJIOB U TUAPOKCHIOB;

—  NpoBoO0UmMb UCCIe008aHUs, BbIOGU2AMb U NPOBEPAMDb
IKCNEPUMEHMATILHO ~ 2UNOME3bl O XUMUYECKUX — CGOUCMBAX
geuecms Ha OCHOBe UX COCMAsA U CMpOeHUs, Ux cnocoOHOCmuU
6CMynams 8 XUMUYEeCKue peakyuu, o xapakmepe u npooyKmax
PA3IUYHBIX XUMUYECKUX PeaKyull;

—  CaMOCMOSmMeNbHO  NIAHUPO8AMb U NPOBOOUND
Xumudeckue — 9KCNEpUMeHmbvl ¢ COOM0OeHUueM  Npasull
bezonacHoil  pabomvl ¢ eewecmeamu U  1AOOPAMOPHLIM
0bopyoosanuem,

—  UHmMepnpemuposamv OAHHbLIE O COCMAge U CMPOeHUU
geujecms, NOJNYUeHHble C NOMOUWDBIO COBPEMEHHbIX (OUIUKO-
XUMUHECKUX MeMOO08;

—  ONUCKIBAMb COCMOAHUE IIEKMPOHA 8 AMOMe HA OCHOBe
COBPEMEHHBIX — KBAHMOBO-MEXAHUYECKUX NPeOCmAasieHutl 0

cmpoeruu amoma ons 00vsCHEeHUs pe3yibmamos
CNeKmpajlbHO20 anaiusa eeujecme,
— Xapakmepuszosedanib PpPOJlb a30moco<)ep:)fcau;ux

cemepoyuUKiudecKux coeouHeHull u HYKJIIEUHOBbIX KUCIOmM Kak
BANCHEUUUX DUONIOCUYECKU AKMUBHBLX eeujecmes,

- npocHo3upoeantb BO3MOHCHOCM b npomeKaHusl
OKUCTIUMENIbHO-860CCMAHOBUMEIBHbIX peakuuﬁ, aexxcaujux 6
OCHO6€e npupodﬂblx u l’lpOU?@OaCm@eHHle npoyeccos.




—  MPUBOAUTH MPUMEPHI XUMHUUYCCKUX PEAKIUH, PACKPHIBAOLINX
XapaKTepHbIE XHMHYECKHEC CBOMCTBa HEOPraHUYECKHUX BEIICCTB
H3YYCHHBIX KJIACCOB C IIENBI0 MX HICHTH(GHUKAIMUA U OOBICHEHHS
o0nacTy NprUMeHEHUs;

—  OIpEIeNITh MEXaHH3M PEaKIUH B 3aBUCHMOCTH OT YCIOBHI
OPOBEACHUS] PEAKUUU W IPOTHO3UPOBATH BO3MOXKHOCTH HPOTEKAHHS
XAMHYECKHX pEaKUuii Ha OCHOBE THIA XHMHYECKOW CBS3H U
AKTHBHOCTH PEarcHTOB;

—  YCTQHABIMBATh 3aBHCHMOCTb DPEAKI[HOHHOW CIOCOGHOCTH
OpraHUYeCcKUX COSIMHECHHHN OT XapaKTepa B3aMMHOI'O BIIHSHHS aTOMOB
B MOJICKYJIaX C EJbI0 IPOrHO3UPOBAHUS MPOIYKTOB PEAKIINH;

—  yCTaHaBIMBAaTh 3aBHCHMOCTb CKOPOCTH XHMUYECKOH peaKkiuu
U CMCHICHUA XHUMUYCCKOIO0 PABHOBECHUA OT PA3JIMYHBIX q)aKTOpOB C
OCIBO OIPCACIICHUA OIITUMAJIbHBIX yCJ'IOBI/Iﬁ MMPOTCKaHUA
XUMHUYECCKUX MPOLCCCOB;

—  YCTQHABIMBATh TICHETHYECKYIO CBSI3b MEXIy KIaccaMu
HEOPraHWYECKMX M OPraHWYeCKUX BEIUECTB Ui OOOCHOBAaHHMS
OPUHIUIHAIPHON BO3MOXKHOCTH MONYYEHUS HEOPraHWYeCKUX U
OpraHUYeCcKUX COCIMHEHHUI 3aJaHHOTO COCTaBa U CTPOCHHS;

—  momOUpaTh PEareHTh, YCIOBHS M OIPENCIATh MPOLYKTHI
peakuuii,  MO3BOJSIOLIMX  pealn30Barh  JabOpaTOpHBIC |
MIPOMBINIICHHBIC CHOCO6I)I TMOJIy4YCHUA Ba)KHEHIIINX HCOPTraHUYCCKUX U
OpTraHUYECKHUX BEIIECTB;

—  ONpeleNnsiTh XapakTep Cpeasl B pe3yilbTaTe THAPOIH3a
HCOPraHMYCCKUX U OPraHMYCCKUX BEHICCTB W NPHUBOAUTH MNPHUMEPLI
TUAPOJIM3a BCIIICCTB B HOBCCHHeBHOﬁ KU3HN YCJIOBCKaA,
6I/IOHOFI/I'-I€CKI/IX 0OMEHHBIX mpoueccax u MpOMbBIIIIIIEHHOCTH,

—  OPHBOAUTH TPUMEPHI  OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii B TPUPOAE,  IMPOU3BOACTBEHHBIX  MOpoOIEccax |
YKU3HENEATEILHOCTH OPTaHM3MOB;

—  00OCHOBBIBAThH HPaKTHIECKOE HCIOIb30BaHUE
HEOPraHWYeCKUX M OPraHMYEeCKHX BELIECTB M WX peakuuid B
MIPOMBIIJICHHOCTH U OBITY;

— BBINTOJIHATh XUMHYECKUH OKCIICPUMEHT 110 paCliO3HABaAHHUIO U
TIOJTYYCHUTIO HEOPraHN4YCCKUX )5 OpPraHn4€eCKux BCIICCTB,
OTHOCAIIUXCA K pa3IMYHbIM KjacCaM COG}IHHCHI/Iﬁ, B COOTBETCTBUU C
MpaBWIaMd H TpUeMaMu 0e30macHOi paboThl ¢ XUMHUYECKUMHU
BEILIECTBAMH M JIA00PATOPHBIM 000pY/I0BAHHEM;

—  NPOBOIUTH pPacyeThl Ha OCHOBE XHMHYECKUX (OpPMyT H
YpaBHEHHH  peakuuil: HAXOXKICHHE MOJICKYISAPHOH  (OPMYIIBI
OpPraHMYeCKOro BELIeCTBa IO €ro IUIOTHOCTH M MACCOBBIM IOJISIM
9JIEMEHTOB, BXOSLIMX B €r0 COCTaB, WM IO MPOAYKTAM CrOPaHHS;
pacyeThl MacCOBOM IOJIH (MAcChl) XUMHUYECKOTO COCJMHEHHS B CMECH;
pacueThl Macchl (00beMa, KOJIMYSCTBA BEIECTBA) MPOJYKTOB PEaKIIMH,




€CIIM OIHO M3 BEILECTB JaHO B M30BITKE (MMEET NPUMECH); pacyeThl
MaccoBoil WM OOBEMHOM JONMM BBIXOJA MNPOAYKTa PEAKUUH OT
TEOPETHYECKH BO3MOXKHOI'0; pacueThl TemyioBoro 3dgdekra peaxuny;
pacyeTsl 00BEMHBIX OTHOIICHHH Ta30B IPH XUMUYECKUX PEaKIHX;
pacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEaKIUH,
€CcnM OJHO W3 BEHIECTB IAaHO B BHAE pacTBOpa C ONPENCICHHON
MacCOBOM JJ0JIEH paCTBOPEHHOT'O BEILECTBA;

—  WUCIIONb30BaTh METOMBI HAYYHOTO TO3HAHUS: aHAIN3, CUHTES,
MOJIETTMPOBAaHNE XUMHIECKUX IIPOIECCOB M ABICHUH — MPH PEUICHUH
y4eOHO-ICCIIeIOBATENECKUX 3a7ad 110 M3YYEHHIO CBOICTB, CIIOCOOOB
MOJTYYSHHS ¥ PACIIO3HABAHUS OPraHMYECKHUX BEILECTB;

—  BJajeTh INpaBWIaMU O€30MacHOTr0 OOpalIeHUsl C EIKHMHU,
TOprOYMMHU W TOKCHYHBIMH BCHICCTBAMH, CPECACTBaAMU 6])1TOBOI>1
XUMMUU;

—  OCYWIECTBIISITH TIOMCK XUMHYECKOW HMH(pOpPMAIMU IO
Ha3BaHUM, HICHTU(PHUKATOPAM, CTPYKTYpPHBIM (OpPMyJIaM BEIECTB;

—  KPHUTHYECKH OLCHWBaTh M WHTEPIPETHPOBATH XUMHUYECKYIO
nHpopManuio, coxepXKaIIyIoCs B COOOIIEHHAX CPEICTB MAacCOBOM
nHdopmanuy, pecypcax MHTepHETa, HAYYHO-TIOMYIAPHBIX CTAaThSIX C
TOYKH 3PECHUS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B  IIEIAX
BBIABIICHUS] OIIMOOYHBIX CYXICHHH M (hopMHpOBaHMS COOCTBEHHOM
TMO3ULIUH;

—  yCTaHaBIMBATh B3aMMOCBS3U MEXAY (GakTaMH M TEOpHEH,
NPUYMHOM W CIIEACTBHEM IIPU aHaM3e NPOOJIEMHBIX CHTyalUd H
O6OCHOBaHI/II/I TIPUHUMAEMBbIX peHIEHI/Iﬁ Ha OCHOBC XHMHUYCCKUX
3HAHUM;

—  TPEeACTAaBISATH IYTH pelieHus [IoOATbHBIX  MpodJem,
CTOSIIIMX TIepeJl 4YEeIOBEYECTBOM, M IEPCIEKTUBHBIX HAalpaBICHUH
pasBUTHSI XUMHWYECKHMX TEXHOJIOTHH, B TOM WYHCIE TEXHOJOTHH
COBPEMEHHBIX MAaTepualioB C pa3iIMdHON  (YHKIHMOHAIBHOCTBHIO,
BO300HOBIISIEMBIX HMCTOYHUKOB CBHIPbS, NMepepabOTKM M YTHIM3ALUH
IIPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

JJMHHOCTHBIE
PE3YJIBTATBI

e B IEHHOCTHO-OPUEHTAIMOHHOH c(hepe — O0CO3HAHUE POCCHHICKON rpa)kJaHCKOW MICHTUYHOCTH, TAaTPHOTH3MA, YyBCTBA TOPJIOCTH 32
POCCHICKYI0 XUMUUECKYIO HAyKYy.

e B TpynoBoii cepe — roroBHOCTH K OCO3HAHHOMY BBIOOpPY JasibHEHIIIEl 00pa3oBaTeIbHOI TPAGKTOPUH B BBICIIECH ILIKOJIE, TJ€ XUMHUS
ABTISICTCS TPOPHIUPYIOMIEH TUCTIUITHHOMN.

e B no3naBarenbHON (KOTHUTHBHOW, HHTEIIEKTYaIbHON) chepe — yMeHHe yIpaBiIATh CBOSH IMO3HABATEIBHOI JIETETbHOCTHIO, TOTOBHOCTH H
CTIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaM000pa30BaHUIO, Ha MPOTSHKEHUH BCEH JKU3HHU; CO3HATEIIFHOE OTHOIICHHE K HEPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIICHIHO MPO(hECCHOHAIBHON 1 00IMIECTBEHHOH NesITeTbHOCTH; (POPMUPOBAHNE HABBIKOB HKCIIEPUMEHTAIBHOM
1 MICCIIEIOBATENBCKOM EATEIbHOCTH.

e  VYyactue B myOIMYHOM NIPEICTABICHUH PE3YIBTATOB CAMOCTOSATEIILHON TTO3HABATEIHHOMN NEATEIFHOCTH; YI9acTHEe B MPO(PHUIHHBIX
OJIMMITMAJAX Pa3IUYHBIX YPOBHEH B COOTBETCTBUU C KEIAEMBIMH PE3ylIbTaTaMH U aleKBaTHON CAaMOOLIEHKOM.

e B cdepe cOepexxeHns 310poBbs — NPUHITHE U peaiM3aliiisl IEHHOCTEH 310pOBOro 1 0e30nacHOro 00pasa >KU3HH, HENPUSITHE BPETHBIX




MIPUBBIYEK (KYpeHHs, YIOTpEeOICH s aJIKOroJIsl, HAPKOTHKOB) Ha OCHOBE 3HAaHHMH O CBOICTBaX HApPKOJIOTHYECKUX U HAPKOTHYECKHX BEIIECTB;
COOJIIO/ICHHE MTPABIII TEXHUKU 0€30MacHOCTH IPH padoTe ¢ BELIECTBAMH, MaTepualaMy U IpolieccaMt B yueOHOW (Hay4HOH) 1abopaTopuu 1
Ha NPOU3BOJCTBE.

METAIIPEAMETHBIE PE3YJIBTATbBI

1. PervasituBubie YY/I:

YMeHne caMOoCTOSTENTFHO ONPEAeIATh e 00yUeHHs, CTaBUTh U ()OPMYJIHPOBATH HOBBIC 3a/1a4X B YIeOHOH ¥ ITO3HABATEIEHON
JIeSITeTTHHOCTH, Pa3BUBAaTh MOTHBEI CBOCH 00pa30BaTEIbHON ACATENEHOCTH; aHATHM3UPOBATh CYIIECTBYIONINE U INIAHUPOBATH OyIyIIHe
00pa3oBaTeNbHBIC PE3yIbTAThI, WACHTH()HUIUPOBATH COOCTBEHHBIC IPOOJIEMBI, BBIICIATH CPEIN HUX TIaBHYIO; POPMYITHPOBATH TUIIOTE3HI.
YMeHuUs: CaMOCTOSTEIBHO TIAHUPOBATH (PACCUUTHIBATH TOCICAOBATCILHOCTD ICHCTBHUIT) U MPOTHO3UPOBATh PE3YJIBTATHI PAOOTHI, MyTH
JTIOCTHKCHUSI [IEJIeH, B TOM YHCJIC albTePHATUBHEIC, OCO3HAHHO BHIOMPATh Hanbosee 3 ()eKTUBHBIC CITOCOOBI PCIICHHS YUCOHBIX U
MO3HABATENILHBIX 3aJ1a4; UCKATh CPEIICTBA JJIs PEIICHUS 3a/1a4r; COCTABIIATH IUIAH PEIICHHS MPOOIEMBbI; OIPEACISITh MOTCHIINATBHBIC
3aTPYAHCHUS IPH PEUICHUU YICOHOM 3a/1auy U HAXOJWTh CPEACTBA JIUIsl UX YCTPAHEHUS; INIAHUPOBATh U KOPPEKTUPOBAThH CBOIO
WHINBUAYAIBHYI0 00pa30BaTeNFHYIO TPASKTOPHIO.

‘YMeHne pa3BUBaTh MOTHBBI 1 HHTEPECHI CBOCH IMO3HABATEIBHOH JESITEIHHOCTH.

YMeHHS COOTHOCHUTE CBOU JICHCTBHSA C TUIAHUPYEMBIM PE3YIIBTATOM, OCYIIECTBIISATH KOHTPOJb CBOCH NIEATETHHOCTH B IPOIIECCE TOCTIKEHUS
TENTH, OIPEACIATE CHOCOOBI ACUCTBUH B paMKaXx MPEIOKEHHBIX YCIOBHIA U TpeOOBaHUH, KOPPEKTHPOBATH CBOU ICHCTBHSA B COOTBETCTBHH C
M3MEHSIOIIENCS CUTYaluen.

YMeHne OoleHMBATh IPAaBUIIBHOCTE BBITOTHEHUS YIeOHOU 3a1a4ul, COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHUS.

YMeHue OICHUBATh CBOIO JICATEIBHOCTh, ApTYMEHTHPYSI IPUYHHBI TOCTH)KCHUS WM OTCYTCTBHS TUIAHUPYEMOTO Pe3yJIbTaTa; CBEPSITh CBOU
JICHCTBUS C LIENBIO U TIPH HEOOXOAMMOCTH HCIIPABIISATH CBOM OIHOKH CAMOCTOSATEIIBLHO.

YMeHue BIafeTh OCHOBAMU CAMOKOHTPOJISL M CAMOOIICHKH, IIPUMCHSTh 3TU HABBIKU JUJIsI IPUHSITUS PEIICHUIA U OCYIICCTBICHUS 0OCO3HAHHOTO
BBIOOpa B yueOHOMN M TIO3HABATEIHHOM AEATEIHHOCTH.

YMeHre COOTHOCUTh pealibHbIC U IUNITAHUPYEMbIC PE3YJIbTaThl HHINBHYaIbHON 00pa30BaTeIbHON ACATEIILHOCTH; IPHHUMATh PEIICHHUE B
Y4e0HOI CUTYaIlH U HECTH 332 HETO OTBETCTBEHHOCTD; CAMOCTOSTENFHO ONPEEIATh IIPUYHUHBI CBOETO YCIeXa WM HeYAa4l U HaXOJIUTh
crocoOBI BBIXOJIa U3 CUTYAIlMH HEeyCIexa.

2. Ho3uaBareabubie YYJI:

YMeHust JaBaTh ONpe/eNeHUs] IOHITHH, Co3/1aBaTh 0000IEH s, YCTaHABIMBATh aHAJIOTUH, KIacCU(DUIIMPOBATh, CAMOCTOSITENILHO BHIOUPATh
OCHOBAHHMS ¥ KPUTEPUH JJIsI KJIACCU(PHUKAINH, YCTAaHABIMBATH MPUINHHO — CIEJCTBEHHBIE CBS3H, CTPOUTH JIOTHYECKUE PACCYKICHUS,
YMO3aKJII04YeHHs (HHAYKTHBHOE, ETyKTHBHOE, 110 aHAJIOTUH) U JIeTIaTh BHIBOBI.

YMenust paboTath ¢ pa3HBIMH UCTOYHHKAMH HH(OpManuy, aHaIN3UPOBATh U OLIEHUBATH HH(POPMALIHIO, TPe00Pa30BHIBATE €€ U3 OJTHOM
(hOopMBI B APYTYIO U MPEICTAaBIIATH B CIOBECHOM MITM HAaIJIAHO — CUMBOJINYECKOH (opme (B Buae TabmuL, rpadMuecKuX CXeM U THarpamm,
OTIOPHBIX KOHCIICKTOB M Jp.) JUIsl PEIICHNsI YUeOHBIX U ITO3HABATEIbHBIX 3a1ad

YMeHue 0CyLIeCTBIISITh CMBICJIOBOE YTEHUE U HAXOJUTh B TEKCTE TPEOYeMYyI0 HH(POPMAILHIO; TOHUMATh [EJIOCTHBINH CMBICI TEKCTa,
CTPYKTYPHPOBATh TEKCT; YCTAaHABJINBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHH, SIBICHUI, IPOLIECCOB; ONPEAEIATh U (POPMYIHUPOBATH
TJIABHYIO UJICI0 TEKCTa; KPUTHYECKHU OLIEHUBATH CoJiepkaHue U (OpMY TeKCTa.

YMeHue onpeaessaTh JIOTHUYECKUE CBSI3H MEX Ty 00BEKTaMHU H MIPOIIECCaMU; BEICTPAMBATh AJITOPHUTM JIEHCTBHSA; 00OCHOBBIBATh CBOO MTO3HUIIHIO
1 IPUBOJUTH NPSMBIE M KOCBEHHBIE JOKA3aTEIbCTRA.

YMeHne cucTeMaTu3upoBaTh, COMOCTABIIATh, aHATH3UPOBATh, 00001IaTh, HHTEPIPETHPOBATh HHPOPMALINIO; BRIACIATH ITABHYIO U
M30BITOYHYIO HH(OPMALIHIO.

YMeHUs! IPUMEHSTH YKOJIOTUYECKOEe MBIIIJIEHNE B TI03HABATENILHOM, KOMMYHHKATHBHOM, COIIMAJILHOM MPAKTHKE U MPOeCCHOHAITEHON
OPHMEHTALNH; ONPE/ICIIATh CBOE OTHOILICHNE K PUPOJIHOH Cpesie, aHaTM3UPOBaTh BIMSHHUE SKOJIOTHIECKNX (haKTOPOB HA Cpely OOMTaHus,
MPOTHO3UPOBATh U3MEHEHHS CUTYAIMU TIPH CMEHE IEUCTBHS OZJHOTO (haKTopa Ha JEHCTBE APYTOTO.

YMeHust HaXOUTh MH(POPMALIHMIO B Pa3JIMYHBIX HICTOYHUKAX (TEKCTe yueOHMKa, HAYYHO — MOMYJISIPHOM JINTEpaType, cIoBapsx 1
CIpaBOYHHUKAX), OIICHUBATh €€ JIOCTOBEPHOCTh; YKa3bIBaTh HAa HH(OPMAINIO, HYKTAIOIIYIOCS B MPOBEPKE U IpeasIaraTh CIiocod NpoBEepKH ee




JAOCTOBCPHOCTH.

TMO3HABATCIbHBIX 3a/1a4, HAXOAUTh HCCTAHAAPTHBIC PCHICHMA, OCYIICCTBJIATH HauboIee MPUEMJICMOC PCIICHUC.

L4 Ymenue OpPraHU30BbIBATH U OCYHICCTBJIATH MPOCKTHO — UCCICAO0BATCIILCKYIO ACATCIbHOCTD, pa3pa6aTBIBaTb BapUaHTbI pCIICHUA yqe6H1,1x n

3. KOMMVHI/IKaTHBHI)Ie YYI[: L4 Ymenust OpraHMu30BbIBATH yqe6H0e COTPYAHUYECTBO U COBMECTHYIO ACATCIbHOCTDL C YUUTECJIIEM U CBEPCTHUKAMU; pa60Tas1 WHAWBUAYAJBHO U

B Irpynric, HaxoaAuTb 061uee peuIcHUeC 1 paspeuiaTb KOH(I)J'II/IKTLI Ha OCHOBE COIJIaCOBAHMS MO3MIIUM U ydye€Ta HHTEPECOB CTOPOH.
L4 YmMmenus q)OpMyJ'II/IpOBaTI), APryMCHTHUPOBATH U OTCTAMBATh CBOC MHCHUEC; KPUTUYCCKU OTHOCUTHLCSA K COGCTBeHHOMy MHCHHIO, C

Y9acTBOBATh B KOJUIEKTUBHOM OOCYXKICHHU TPOOIEM.

e  YMeHHS OCO3HAHHO HCIIOIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBHUH C 3a7adei KOMMYHHKAIIMH AJISI BRIPAXKCHHUS CBOUX MBICIICH.

e  YMeHHUA BIaETh YCTHOM M MUCbMEHHOM peublo, MOHOJIOTUYECKOW KOHTEKCTHOM peybto.

e  YMeHHe BECTH JIUCKYCCHIO, OIIEPUPOBATh (paKTaMHM, KaK ISl 0Ka3aTeJIbCTBa, TAK U JUIs ONPOBEPIKEHUS CYLIECTBYIOIEr0 MHEHUS;
MPUHAMATH PEIICHUS B XO/I€ IUaJIOra U COTJIACOBBIBATE €TI0 C COOECETHUKOM.

o VYmenue TPOABJIIATE KOMIICTCHTHOCTD B 00J1aCTH KCII0JIH30BaHUS I/IH(bOpMaHI/IOHHO — KOMMYHUKAIIMOHHBIX TEXHOJIOTHU JJIA peIICHUsL
MH()OPMAIMOHHBIX 1 KOMMYHHKAaIMOHHBIX 3a/1ad B 00y4eHNH; CO3aBaTh HHPOPMAIIMOHHBIC PECYPCHI PA3HOTO THIA U JUIS PA3INIHBIX
ayIMTOpHH; coOMI0AaTh HHPOPMAIIMOHHYIO THTHEHY U NIPABIIIA MH(POPMAOHHON 0€3011acHOCTH.

11.1 COAEP’ KAHUE YYEBHOI'O ITIPEJMETA:

XHUMMUS 10 kaace (4 yaca B Hegearo, 136 yacoB)
Tema 1. HauanbHble NOHSITHS Oprannyeckoii xumuu (174)
Ilpeomem opzanuueckoii xumuu. Opzanuueckue éewjecmea. Uto nzydaer opranudeckas xuMmus. KpaTkuil ouepk pa3BUTHS OPraHMUYECKON XHMHHU.
CpaBHEeHHE HEOPraHUYECKUX U OpraHMyYecKux BemiecTB. CIOCOOHOCTh aTOMOB YIJIEpOJa COCIUHATHCS B pPa3jIMyHbIE LENU. YTIEBOAOPOAbI U HUX
npousBoHble. [lonATHE O 3amecTuTENE.
Teopusa xumuueckozo cmpoenusn opzanuueckux coeounenui. 1lonstue BanentHocTu. Paboter @. A. Kekyne. Pons A. M. BytnepoBa B co3nanuu
TEOPUHM CTPOEHUS OpPraHWYEeCKHX coequHeHud. E€ ocHoBHble monoxeHus. IIpuunHbl MHOrOOOpa3susi OpraHWYECKUX COEAMHEHUI: oOpa3oBaHUE
OJIMHApHBIX, JBOMHBIX M TPOMHBIX CBSA3eM Mexay aroMamMu yriepona. M3omepus. Dmmupuueckas, MOJIEKYJIspHas U CTPYKTYpHas (QOpMYyJibl
OpPraHUYECKUX COEAMHEHUN.
Konuenyus cubpuousayuu amomnvix opoéumaneii. CTpoeHHE aToMma yriepoja: S- U p-opburtanu, Ttumnbl ux TuOpuausanuu. OOpa3oBaHHe
KOBQJIEHTHBIX CBs3eH. DIIEKTPOHHAS U 3JIEKTPOHHO-Tpaduyeckas GopMyiibl aToMa yrieposa.
Knaccugpurkayua opzanuueckux coeounenuii. Kiaccupukanus 1mo 3J1€MEHTHOMY COCTaBY: YIJI€BOJAOPObI, FalOreH-, a30T- U KUCJIOPOACOAepKaIlIne
alMKJINYECKHUE M UKINYecKHe (KapOOLMKIMUECKUEe U TeTepOLMKINYECKUe) opranndeckue BemecTBa. Kinaccupukanus yriaeBoJopooB: IpeaeabHble
(aykaHbI U IIUKJIOATIKAHbI), HETIPEAEIbHbIE (aJIKEHbI, aJIKUHBI, aJIKaJIueHbl), apoMaTuyeckue (apeHsl). Kinaccudukanus opraHuuecKkux COeInHEHUN 1o
HAINYMIO (QYHKIIMOHAJIBHBIX TPYII: THAPOKCWIbHAS (CHOUPTHI), KapOOHWIIbHAs (albAETHIbl M KETOHBI), KapOOKCWIbHAs (KapOOHOBBIE KHCIOTHI),
HUTpPOrpyMIa (HUTPOCOETUHEHHS ), aAMUHOTPYIITIA (aMUHBI).
Ilpunyunet Homenknamypwl opeanuueckux coeounenui. [loHaTne o xumMuueckoi HoMeHknatype. HoMeHknarypa TpuBHanbHas (MCTOpUYECKas) U
panmoHanbHas. MexayHapoaHas HOMeHKiarypa opranndeckux coequuennid [UPAC. [lpuHnumbl cocTaBaeHus Ha3BaHUN OPraHUYECKUX COCMHEHUN
o [UPAC.
Knaccugurkayua peaxyuit ¢ opcanuueckoii xumuu. Ilonstue o cydctpare u pearenre. Knaccudukanust peakiuuii mo CTpyKTYpHBIM H3MEHEHUSIM
BEIIECTBA: PEaKIUH MPHCOEIUHEHHs (B TOM YHUCIIE MOJIMMEPH3alMK), OTIIEIICHUs (SJIMMUHUPOBAHMA), 3aMELIeHUs W u3oMepusauuu. IloHstue o

JOCTOMHCTBOM MPU3HABATH €r0 OIHOOYHOCTh M BHOCHT KOPPEKTUPOBKH; NPEIaraTh albTEPHATUBHOE PEIICHNE B KOH()INKTHBIX CHTYalHAX;




TOMO- ¥ TFeTepOIMTUYECKOM Pa3pbIBE KOBAJICHTHON CBS3H, dJeKTpoduiax u Hykieopmnax. Kiaccubukanus peakiuuii mo TUILY peaKIMOHHBIX YaCTHUILL:
paJMKabHEIE, MIEKTPOPIIbHBIE U HYKIeopIbHbIe. Kiaccuukanus peakiuii o U3MEHEHHUIO CTETICHEeW OKUCIICHHS: OKUCICHHUSI U BOCCTAHOBJICHUSI.
Knaccudukanusa peakinuii mo 4acTHBIM IMPU3HAKAM: TaJIOTEHUPOBAHUE M JerajoreHHUpOBaHUE, THAPUPOBAHUE M JETUIPUPOBAHME, TUApATALUS U
AcCryuaparanus, ruaAporaJJorcHupoOBaHUC U ACTUAPOraJIOrCHUPOBAHUC.

JemoncTpanun. Kosuiekius opraHn4eckix BEUIECTB U MaTepuasos, uzaenus u3 Hux. [llapocrepxuensie u o0bémuble (CTroapTa-bpurieba) moaenu
3TaHOJIA, TUATUIIOBOTO 3(dupa, OyTana, n300yraHa, MeTaHa, TUJICHA U alleTUiIeHa. B3aumozeiicTBue HaTpus ¢ TAHOJIOM, OTCYTCTBHE B3aHMOJICHCTBHS
C AMATUIIOBBIM 3GupoM. Mojiedb OTTalKMBaHUs THOPUAHBIX OpOUTasell (leMOHCTpalysl ¢ UCIIOJIb30BaHUEM BO3YLIHBIX MIApOB). JleMoHcTpalionHas
tabimna «Pa3iaudHbie THOPUIHBIC COCTOSHUS aToMa yriaepoaa». OOpasibl OpraHnYecKuX COCTUHEHH Pa3IUYHBIX KJIACCOB. MOAETN OpraHMYECKUX
COCIMHEHUI C pa3NUYHBIMU (PYHKIHMOHAIBHBIMU Tpynmnamu. ['opeHre MeTaHa WM NMPOMaH-OyTaHOBOM CMeCH ra3oBOM 3aKuraiku. B3pbiB cMmecu
MeTaHa ¢ xsiopoM. ObecBeurBaHrue OPOMHOI BOIbI 3THIIEHOM. [lenonumepusanus nonudtTuieHa. [lomyuenue stusieHa qeruaparanyeit aTaHona.
JlaGopaTopHblii onbIT. 3roToBICHNE MOIENIEH MOJIEKYJT — MPECTABUTEINICH Pa3TUYHBIX KJIACCOB OPraHUYECKUX COCIMHEHUM.

IIpakTnueckas padora 1. KauecTBeHHBII aHATN3 OPraHUYECKUX COSTUHEHUH.

Tema 2. IlpeneibHbie Yri1eBoA0poabI (8 1)

Anxanpl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJbl MeTaHa. ['oMosiornyeckuil psia ajkaHoB M uX u3zomepus. IIpoctpancTBeHHOE
CTPOEHHE MOJEKYJ1 ajKaHOB (B TOM uucie KoHpopmepsl). HomeHnknarypa ankaHoB. IIpoMblllsieHHbIE CITOCOOBI MOJMYYEHUS AJKAHOB: KPEKUHT
HE(PTENPOIYKTOB, PEAKIHS AIKIJIMPOBAHMS, MOJYYEHHE CHHTETHYECKOro OeH3WHA, HarpeBaHHe yriepoja B atMocdepe Bomopona. JlaboparopHbie
CIOCOOBI MOTYYEHHUs aJKaHOB: peakuus Bropua, nuponus coieil kKapOOHOBBIX KHCIOT CO IIEJIOYaMH, TMAPOIM3 Kapbuna amoMuHus. dusnyeckue
CBOHCTBa aJKaHOB. B3amMHOE BIMSHIE aTOMOB B OPTaHUYECKUX MoJIeKyhaX. [10M0KUTeNnbHBIN U OTpUlaTebHbIH HHAYKTUBHBIE 3(dekTol. [Iporno3
PEaKIIMOHHOM CIOCOOHOCTH aJKaHOB. MeXaHW3M peakluil paJuKalbHOro 3aMelleHus. Peakiuu paguKaJbHOrO 3aMELIeHMs: TaJoreHUpOBaHHE U
HUTpoBaHue. Peakuuu neruapuposanus. Peaknuum okucnenus. Jlpyrue peakuyu ¢ pa3pylieHueM yriaepoaHoi nenu. [Ipumenenue aikaHos.
Huxknoankanel. I'oMONOruYecKuii psa U CTPOCHUE LUKIOATKaHOB. X HoMmeHknarypa um m3omepus. [loHATHE O HMPOCTPaHCTBEHHON H30MEpHUHU.
Kondopmepsr 1ukmorekcana. CrnocoObl TIONyYeHHs] IUKIOATKAHOB: peKTU(UKAIUs HEPTH, KaTaIUTHYECKOe JCTUIPUPOBAHHE aPEHOB,
BHYTpPUMOJIEKYJIIpHas peakius Bropra. dusndeckue u XMMUYECKHE CBOMCTBA IMKIIOANKAHOB (peaklul NpUCOeANHEHUs U 3aMelneHus). [Ipumenenue
LUKJIOAJIKAHOB.

Jemoncrpauuu. [IlapoctepkHeBble MOAETN MOJIEKYJT QJIKAHOB JUIsl HIUTIOCTPALIMU CBOOOAHOTO BpallieHus! BOKpYT cBsi3u C-C, a Taxke 3aClIOHEHHOM

U 3aTOPMOKEHHOW KOH(popMmainuii staHa. [lomyueHue MeraHna u3 anerara HaTpusi U TUIpOKcHUa HaTpus. ['opeHne meraHa, rponaH-0yTaHOBOM cMmecH,
napa¢uHa B YCIOBHMSIX M30BITKa M HeIOCTaTKa KHciopoaa. B3pbiB cmecu merana ¢ Bo3ayxoM. OTHOILIEHHE MeTaHa, MPONaH-OyTaHOBOW cMecH,
6eHs3uHa k OpoMHOI1 Bojie ¥ pacTBopy KMnOg.

JlaGopaTopHsble onbIThl. V3rotoBienne napapuHUpOBaHHOW Oymaru, UCHbITaHHE €€ CBOMCTB (OTHOIIEHHE K BoJe M kupy). OOHapykeHUe BOJBI,
CakM, YIVIEKUCIIOTO ra3a B IPOAyKTaX TOPEHUSI CBEYH.

Tema 3. HenpenesibHble yriieBogopoas! (17 1)

Ankenwvl. INEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3TUIIeHA. ['oMoornyeckuil psaa 1 U3oMepusi alkeHOB (YIJIEpOJHOTO CKelleTa,
reomeTpuueckas (yuc-mpanc-u3oMepus), TOJOXKEHUs IBOWHOW CBs3M, MexkiaccoBas). HomeHkmaTypa ankeHoOB. [IpoMblluieHHBIE CIOCOOBI
MOJIyUYEHHUSI aJIKEHOB: KPEKUHT aJIKaHOB, BXOJSIIMX B COCTaB HEe(THU U MOMYTHOTO HE(PTSHOTO rasa, IEeruJIpUpOBaHUE IMPENeTIbHBIX YIIeBOIOPOIOB.
JlaGopaTopHble cnocoObl MOJMyYeHHs AJKEHOB: pEaKkIMH IMMUHHPOBAHUS (JIErajloreHupoBaHKe), JeTruapaTalus CHUPTOB U JIEraJoreHHpPOBaHUE



JUTaJOreHAIKAHOB, a TaK)Ke JETHIPOraJIOTEHUPOBAHME TaJIOTEHONPOU3BOAHBIX IPENCIBHBIX yriaesonoponos. IIpasuno 3aiineBa. dusnueckue
CBOHWCTBa aJIKEHOB. B3anMHOE BIMSHHE aTOMOB B OpPraHMYECKUX MoJieKynaax. Me3oMepHsblid 3¢ ¢ekt. [IporHo3 peakunoHHONW COCOOHOCTH aTKEHOB.
MexaHu3sM  peakuMi  3JIeKTPOQMIBHOIO  IpPUCOEOUHEHHUs. Peakuuum  IpUCOEIMHEHMs  alKEHOB:  TaJOr€HUPOBAaHUE,  T'MIPUPOBAHHE,
TUIpOraJloreHUpoBaHue, ruapartauus, nonuMepusanus. llpasuno MapkoBHukoBa. Peakuuu OKucieHus ajakeHOB nepMaHranarom kaius KMnOg
(peakmust Barnepa) B BOIHOW U CepHOKHUCIION cpeaax. [[pumeneHne aakeHoB.

Boicoxomonexynapnvie coedunenus. CTpoeHHE MOIUMEPOB: MOHOMEp, IOJIMMEpP, 3JIEMEHTAapHOE 3BEHO, CTENEHb INOoJUMeEpu3aluu. JIuHeiHsle,
pa3BeTBIEHHBIE U ceTdaTble (CIIUThIE) MonuMepbl. CTepeoperyisipHble U HecTepeoperyisipHble oauMepsl. OTHOIIEHUE MTOJIMMEPOB K HarpeBaHHUIO:
TEPMOIUIACTUYHBIE M TEPMOPEAKTUBHBIE moauMepbl. IlosmMepsl Ha OCHOBE S3TUJICHOBBIX YIJIEBOJAOPOJOB M MX HPOU3BOAHBIX: IOJUAITHIIEH,
HOJIUIPONUIIECH, TOIUTETPAPTOPITUIIEH, TOJIUBUHUWIXIIOPUL.

Ankaouenwvr. Knaccudukaiysi IMEHOBBIX YIJIEBOAOPOAOB: HU30JIMPOBAaHHbIE, KyMYJIMPOBaHHBIE, cONpsDKEHHBIE. HOMEHKIaTypa 1 H30MepHsl AUEHOBBIX
YIJIEBOAOPOAOB (MEXKKIaccoBas, YIJIEPOJHOIO CKEJIETa, B3aUMHOIO IIOJIOKEHMSI KpPAaTHBIX CBfA3eH, reomerpuueckas). CTpoeHUE CONPSKEHHBIX
ankagueHoB. CrnocoObl MOMy4eHHUs ajJKaJAUEHOB: NETWApPUPOBAHHME AJIKaHOB, peakuus JlebGeneBa, NeruaporaloreHMPOBAHUE JUTAJIOICHATIKAHOB.
@u3nyecKue CBOMCTBA JHEHOBBIX YIJIEBOAOPOAOB. XUMHUYECKHE CBOMCTBA JUEHOBBIX YIVIEBOJOPOJOB: PEAKIMHU IPUCOCAUHEHUS, OKUCICHUS,
MOJMMEPU3aLK U 0COOEHHOCTH UX NpoTekaHus. HaxoxaeHue B Ipupoje U IpUMEHEeHUe alkaaueHoB. Teprnensl. DnactoMepsl. HarypanbHblil kaydyk
KaK MPOJYKT MoJMMepu3anuu u3onpena. CuHTeTnyeckne Kaydyku: OyraaueHoBbiid kaydyk (CBK), AMBHHMIIOBBINA, W30MPEHOBBINA, XJIOPOIPEHOBBIM,
OyTaaueH-CTUPOJIbHBIN. BynkaHu3anus kayudyKoB: pe3uHbl U S00HMUT.

AnKunpl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI alleTuiieHa. ['oMonoruueckuii psii 1 u30Mepus alIKUHOB (YIIEPOJAHOIO CKENeTa,
IIOJIOKEHMSI TPOMHOM CBsI3M, MexkKI1accoBas). Homenkarypa ankuHoB. CriocoObl MOJTydeHHs aIKHHOB: TUPOJIN3 MeTaHa (B TOM YHUCIIe OKUCIUTEIbHBIH
MUPOJIU3 TPUPOJHOTO Ta3za), KapOWIHBIA METOH, JACTHIPOrajJOreHHPOBAHUE JIUTAJOTCHAIKAHOB, B3aMMOJCHCTBHE COJIH aleTHIIEHOBBIX
YIJIEBOIOPOI0B (ALETHIICHHUIOB) C rajioreHajikanamu. GU3ndeckrue 1 XMMUYECKHe CBOMCTBA alleTUIICHOBBIX YIII€BOJOPO0B. Peakiuu nprucoemHeHus
(ruapupoBaHMe, rajloreHHpOBaHHE, TMIPOTraJoreHUpOBaHue, THparanus, Tpumepusanus areruneHa). Peaknus KydepoBa m mpaBuio DnbTeKoBa.
KucnorHsle cBoiicTBa ankuHoB. AnetuieHubl. OKUCIEHHE AIKHMHOB pacTBOpoM nepmanranara kaimus KMnOgs u ropenue. OGnacTv mpUMeHEHHs
anerwieHa. [Ipumenenne romostoros aneruiieHa. Ilonumepsl Ha OCHOBE alleTUiIeHa. BUHHITaEeTHIIEH.

Jemoncrpanuu. O0bEMHBIE MOJICNN YUC-Mpanc-U30MepoB ankeHoB. [loyyueHne 3THiIeHa U3 ATaHOJA M JI0KA3aTeNbCTBO HENPEAEIbHOIO CTPOCHUS
sTHIIEHa (peakuuu ¢ OpomHoN Bomoil u pactBopoM KMnO,). OGecrBeunBanue 3THiIEHOM OpoMHOM Boabl U pactBopa KMnO4. [N'openue stuiena.
B3aumoneicTBue ankaHOB M AlKEHOB C KOHLEHTPUPOBAaHHOM CEpPHOM KHUCIOTOW. Mozjenn MOJEKyad alKaJueHOB C H30JIMPOBaHHBIMU,
KYMYJUPOBAHHBIMU M COMNPSOKEHHBIMU JBOMHBIMU CBA3sIMU. Koarynsuus MIIEYHOrO COKa KaydyKOHOCOB (MoJiodasi, OJlyBaHUMKa WU (pukyca).
Jlemonumepu3aius Kaydyka M JI0OKa3aTeJIbCTBO HAJIMUYMUS JBOMHBIX CBA3€d B MOJIEKYJIaX MOHOMEPOB (peakiuu ¢ OpoMHOH BOMOM M pacTBOpoOM
KMnOgy). O3znakomnenue c¢ komekuued «Kayuyku u pesunb». Ilomyuenue ameruneHa w3 kapOuga kanblus. OObEMHbBIE MOJAENN AJIKHHOB.
BiaumopeiicTBue aneruiena ¢ poMHoi Bojoi. B3aumonelictue aneruiieHa ¢ pactsopom KMnO,. 'openue anerunena.

JlabopaTopHblii onbIT. O3HAKOMJIEHHE C KOJUIEKITNEH 00pa3IioB MIaCTMACC U BOJIOKOH.

IIpakTnyeckas padora 2. YriieBogoposl.

Tema 4. ApomaTuueckue yriaeoaopoabi (11 u)
Apenut. TlepBrie cBeieHHs 00 apoMaTHIecKuX coennHeHusIX. CTpOSHUE MOJICKYIIbI OSH3071a: eIMHAs T-)JIEKTPOHHAs CUCTEMa, FITH apOMAaTHIECKUH



cekcrer. ['oMmonorudeckuii psa. M3omepusi B3aMMHOTO PAacIiONOKEHUS 3aMECTHUTENe B OeH30JbHOM Kojblle. Homenkmarypa apeHoB. Kcuimosnsl.
[TpoMmbIeHHble CIOCOOB! TIOMyYeHUsT OCH30JIa M €r0 TOMOJIOTOB: apoMaTH3alusl aJKaHOB M IMKJIOATKAHOB, TPUMEpPHU3allUs aleTHIeHa (peakius
3enuHckoro). JlabopaTopHbie criocOOBI MOTYYSHHS apEHOB: aJKUIUPOBaHUE OEH30J1a, MUPOJIU3 COJIeH apoOMaTHYECKUX KUCIOT. DU3nvecKre CBOMCTBa
apeHoB. [Iporuo3 peaknMoHHON CIOCOOHOCTH apeHOB. Peakiuu 3JIeKTpOQHUIBHOTO 3aMEIICHUSI U WX MEXaHH3M: TaJOr€HUPOBAHHE, ANKHINPOBAHHE
(peaxuusa Ppunens-Kpadrcea), HurpoBanue, cynbpupoBanue. Peakiyuu npucoeuHeHHs: TUAPUPOBAHUE, PAJUKAIbLHOE rajlloreHnpoBanue. Peakuuu
okucnenus. Toxyon xak romosor 6exzona. OcoOEHHOCTH XUMHUYECKUX CBOMCTB alKmiIOeH3070B. OpHUEHTAHTHI MIEPBOTO M BTOPOTo poja. Bzammuoe
BIIUSTHUE aTOMOB B MOJIEKYJIaX aJKMWIOEH30J10B Ha MpUMepe peakuuu 3ameneHus. Peakiun okucnenus. [I[puMmeneHe apeHoB.

Jemouncrpanuun. [[lapocTepkHeBbIe 1 00bEMHBIC MOJICTH OCH30JIa M €T0 TOMOJIOTOB. PacTBopeHHe B O€H301€ pa3IMYHBIX OPTraHHYSCKUX (HAIpUMep,
xjopoduiasia U3 pacTeHHi) MU HEOpPraHMYEeCKUX BeUIeCTB (Hampumep, cepbl, uoaa). O3HakoMJeHHE C (U3NYECKUMHU CBOilcTBamu OeH301a
(pacTBOPUMOCTH B BOJI€, IUIOTHOCTh, TEMIIEpATypa IJIaBieHus). ['openue OeH3oa Ha CTEKJIAHHON nanouyke. OTHoIIeHHe 6eH30a K OpOMHOI Boje U
pactBopy KMnO4. HutpoBanue 6en3ona. OTHOIIEHHE TONyolla K Bojie. PacTBopeHue B TOIyoJe Pa3IMYHbIX OPraHUYECKUX (Harpumep, XJIopopunia
U3 pacTeHUI) 1 HEOPraHMYECKHX BElIeCcTB (HampuMep, cepsl, noaa). ObeciBeunBanue ToyoiaoM pactBopa KMnO4 u 6pomMHOI BOABI.

Tema 5. IlpupoaHble HCTOYHUKH YIJIeBOA0Poa0B (6 1)

Ilpupoonwiit 2a3 u nonymmuuwlii hepmanoiu za3. [IpupoaHbIii Ta3 U ero coctas. [IpoMBINITIEHHOE HCIIOB30BAaHKE U TTepepaboTKa MpupoaHoro rasa. I1o-

yTHbIE HE(PTAHBIE Ia3bl U UX nepepaboTka. Ppakiuy MOMYTHOrO HE(PTAHOrO ra3a: ra3oBblii OEH3MH, IPOIIaH-OyTaHOBask CMECh U CyXOil ras.

Heghms. Hep1b Kax pUPOTHBIN HCTOYHUK YTIIEBOOPOJIOB, €€ cocTaB U (pu3uveckue cBoiicTa. J[00Obua u mepepaboTka yriieBoAOPOI0OB KaK MPEeIMET

MEX/yHApPOJAHOTO COTPYAHUYECTBA U BakHeiIas oTpacib 3koHOMUKU Poccuu. Ilpombiiiennas nepepaborka Hegtu. Pektudukanus (dppakunoHHas
neperonka). @pakuuu HeTH: OEH3WHOBASA, JIMTPOUHOBASI, KEPOCHHOBAS, ra30iib, Ma3yT. CossipoBbie Macna. Bazenun. [lapadun. I'yapon. Kpexunr
He(PTENPOJYKTOB: TEPMUUECKUH, KaTaIUTUUECKUH, THAPOKpEeKUHT. Pudopmunr. Luknnzanus. Apomatuzanus. [leToHallMOHHAs CTOMKOCTh O€H3MHA.
OKTaHOBOE YHCIIO.

Kamennwuit y2ons. Ilpomviunennan nepepabomka kamennozo yena. HaxoxneHue B MPUPOJE U COCTaB YIUIA: KAMEHHBIN yrojb, aHTPALUT, OypbIit
yronb. KokcoBaHue M ero mpoayKThl: KOKC, KaMEHHOYIOJbHAasi CMOJIa, HAJCMOJIbHAs BOJAA, KOKCOBbIM ra3. l'azudukanus yrias. BoasHo# ras.
Karanutuueckoe ruipupoBaHue yIiisl.

Tema 6. 'mapokcuiiconep:xamue oprannyeckue seniecrsa (18 )

Cnupmui. llonstue o cnuprax, ucTOopus HUX u3ydyeHusd. DyHKUMOHAIbHAas THIpPOKCWIbHAas Tpynna. Krnaccuduxanuss cnupToB: MO THUILY
YIIIEBOJIOPOJHOTO pajauKkana (TpeaenbHble, HempeaelbHbIe, apOMaTUYECKUE), TI0 YUCITY TUAPOKCUIBLHBIX TPYII B MOJIEKyJe (OTHO- U MHOTOaTOMHBIE),
[0 TUITy YIJIEPOJHOTO aToMa, CBA3AHHOIO C TMIPOKCUIBHOW Ipynnoi (mepBUYHBbIE, BTOPUYHBIEC, TPETUYHBIE). DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJ CIIUPTOB.

T'omonozuueckuit paod npeoenvbHbIX O00HOAMOMHBIX chupmoe. VI3omepus (monoxkeHus (GYHKIIMOHAIBHOW TPYIIbBI, YIJIEPOJHOTO CKEJeTa,
MEXKJIaccoBas) M HOMEHKIaTypa ankaHolioB. OOmme crmocoObl TMONyYeHHUs alKaHOJIOB: TUApATallvs AalKeHOB, THAPOIN3 TaJOoreHAIKaHOB,
BOCCTAHOBJICHHE KapOOHUIIBHBIX coeAMHEHHH. CrocoObl MOMy4yeHUs] HEKOTOPHIX aTKaHOJOB: METUJIOBOIO CIUPTA - peakiuell MeT0YHOro THapoIn3a
XJIOpDMETaHa U U3 CHHTE3-Ta3a, 3TUJIOBOTO CIUPTa — CIHUPTOBBIM OPOKEHHEM TIIIOKO3bI M THUpATAIlueil 3TUeHa, MpornaHoia-1 - BocCTaHOBIEHUEM
MIPOITMOHOBOTO aJIbJICTH/IA, TPOMIAHOA-2 - THAPUPOBAHNUEM alleTOHA M THApATaIlliel MPOIIIeHa.



Qu3uyeckue ceoiicmea cnupmog. BonopoaHas cBs3b. [IporHo3 peakuMOHHOW CIIOCOOHOCTH MPEIENIbHBIX OJHOATOMHBIX CHUPTOB U €ro
MOJTBEPXKICHUE TIPU PACCMOTPEHUHM XHUMHYECKHX CBOMCTB CIHPTOB: KHCJIOTHBIE CBOICTBA, pEAKUMU HYKJICOPHIBHOTO 3aMEUICHUs C
raJlor€HOBOJIOPOIAMHU, MEXKMOJIEKYJISIpHAs W BHYTPUMOJICKYJSipHasl JAeruapartanus (IOoJydeHHe NPOCThIX JPUPOB U  AJIKEHOB), PEAKIHH
JETUAPUPOBAHUSA, OKHCICHHUA U dTepudukanuu. Husmme u Beicmme (kupHble) cnupthl. CunTetndeckue Mmorwomue cpeacrtsa (CMC). Ob6nactu
NpPUMEHEHUsS MeTaHojda. ToKcHMYHOCTh MeTaHojda. OO0IacTH NPUMEHEHMs] STHIIOBOTO CHUPTA. AJIKOTOJIM3M Kak COLMaibHOE SBICHHE U €ro
npopUIIaKTUKA.

Mnozoamomusle cnupmpl. ATOMHOCTH cnupTOB. ['nmukonu u raunepuHsl. M3omepus, HOMEHKIATypa M MOJyY€HHE MHOTOATOMHBIX CIIUPTOB.
OCoOEHHOCTH XUMHUYECKUX CBOWCTB MHOTOATOMHBIX CIIUPTOB. KauecTBeHHast peakuys Ha MHOTOATOMHBIE CIIMPTHI. DTUIICHTIIMKONb U TIUIEPUH, KaK
MIPEICTaBUTEIM MHOTOATOMHBIX CIUPTOB. [I[puMeHeHne 3TUIICHIINKOIIS U TIUIepUHA.

@enonpt. CoctaB u CcTpoeHHE MOJEKYNbl (heHona. ATOMHOCTh (peHosnoB. ['omonoruueckuil psija, usoMepuss U HoMeHkIatypa (eHonoB. CrocoObl
noirydeHus: ()eHoja: U3 KaMEHHOYTOJBHON CMOJIBI, KYMOJIBHBIH CHOCO0, W3 TaJIOTEHAPEHOB M METOJIOM MICJIOYHOTO IiaBa. PHU3MUECKHe CBOICTBA
¢denonoB. XuMHUYECKHE CBOICTBa ()eHOJA: KHUCIOTHBIE CBOICTBa, OKUCJICHHE, DPEAKIUH SJICKTPO(UIBLHOTO 3aMelleHus (TaJoreHUpOBaHHE,
HUTPOBaHUE), MOJIMKOHIeHCanus. KauecTBeHHBIC peakuu Ha GeHoI: ¢ OpoMHOM Booi u pactBopoM xsopuna sxene3a(lll). Ilpumenenue deHoOB.
Jemouncrpanuun. [llapoctepxkHeBble MO MOJIEKYJ OJJHOATOMHBIX 1 MHOTOQTOMHBIX CIUPTOB. dHU3nveckie CBOMCTBA 3TaHOIIa, TponaHoia-1, Oyra-
Hoya-1. B3aumopeiicTBue HaTtpusi co cnupToM. B3anmmonelcTBie cnupTa ¢ pacTBOPOM JIUXpoMara Kajausi B cepHOM kuciote. [lomydeHue cioxHOro
s¢upa. [lonyuenue stunena u3 3ranona. CpaBHEHUE peaKlMii TOPEHHS STUJIOBOTO M MPOMHIOBOrO cuUpToB. OOHApy>KEHUE 3TUIIOBOIO CIUPTA B
Pa3IMYHBIX MPOAYKTaX C MOMOIILI0 HomodopmHON mpobsl. B3anMopeiictBue rimmepuHa co cBexeocaxaéHapiM Cu(OH),. Pacnio3sHaBanme BOIHBIX
pacTBOpOB raulleprHa U 3TaHoja. OTHOIIEHHE STUJICHTIIMKOIISA U TJIMIIEpUHA K BOJIE M OPraHUYECKUM pPacTBOpHUTENsIM. PacTBopuMocCTh peHOma B BOJE
npu OOBIYHOHN W TOBBIMICHHOH Temreparype. BeitecHenune ¢eHona u3 ¢eHonsra HaTpus YrolbHOW KucinoTod. KadecTBeHHBIE peakiyu Ha (HEHOM:
obeciBeurBaHre OpOMHOM BOJIbI U B3auMozeiicTBue ¢ pactBopoM FeCls. ObecuseunBanue gpenomna pactsopom KMnO,.

IIpakTnueckas padora 3. CupThI.

Tema 7. Aabaeruabl M KeTOHBI (74)

Anvoecudvl. Anbrernpl Kak KapOOHWJIbHbIE OpraHuuyeckue coeauHeHus. CocTaB MX MOJEKYT M AJIEKTPOHHOE CTpoeHue. I'omosiorndyeckuit psj,
M30MepHsI U HOMEHKJIATypa aabAeruaoB. CriocoObl MOIyYeHHs: OKMCIIEHUE COOTBETCTBYIOLUX CIIUPTOB, OKUCIEHHE YyTieBoa0poaoB (Bakep-npouecc),
THJpaTalys ajlkKHHOB, MUPOJIM3 KapOOHOBBIX KHCJIOT MM UX COJEH, IIEJIOYHOM T'MIpOJIN3 JUrajoreHalkaHoB. DHU3MUECKUe CBOMCTBA aibJErHJIOB.
[IporHo3 peaklMOHHOW CHOCOOHOCTH albJErHJ0B. XMMUYECKHE CBOWCTBA: PEAKIUU MNPUCOEIUWHEHHUS (LIMaHOBOAOpPOAA, TMIpocyibduTa HaATpusi,
peaktuBa [ puHbsApa, THAPUPOBAHKE), pEAKIIUN OKUCIEHUs («cepedpsHoro 3epkana» u komiiekcamu menu(1l)), peakium koHaeHcauu (anb10JabHas U
KpOTOHOBAsI, C @30TUCTHIMU OCHOBAHUSMU U MOJIMKOHJIEHCAIMH ), PEAKIIMH 3aMEILLEHHS 110 O-yTJIEPOTHOMY aTOMY.

Kemonwi. KeTonbl kak KapOOHUIIbHBIE coeAMHEHUsI. OCOOEHHOCTH COCTaBa U JEKTPOHHOTO CTPOEHUS UX MOJIEKYN. ['oMoorudeckuit psi, n3omMepus
U HOMEHKJaTypa KeToHOB. CrocoObl moigydeHHs KeTOHOB. Pu3myeckue CcBOICTBa KeTOHOB. [IporHo3 peakiuMoOHHOM CHOCOOHOCTH KETOHOB.
XUMHUYECKUE CBOMCTBA KETOHOB: peaKUy MPUCOEIUHEHNUS (IIHaHOBOI0OPOIa, THAPOCYIb(UTA HATPUS, peakTuBa [ puHbsApa, rTUAPUPOBAHUE), PEAKIIUH
OKHCJICHUS, PEaKIIMK 3aMELEHUS 110 O-YTJIEPOJHOMY aToMYy.

JemoncTpanuu. Mojenu MoJeKyd aibAerujioB: IapoctepkHeBble W Crroapra-bpurneba. OxucineHue OeH3aiubAeruja KUCIOPOIOM BO3IyXa.
[Tonyuenue penondopmanbaeruHOTO MOIUMEpA.



JlabopaTopHble onbIThbl. [lomydeHue yKCyCHOTO anpaeruja OKuciaeHWeM dTaHona. O3HakomsieHHe ¢ (PU3MYECKHMMH CBOMCTBAMU allbJICTHIOB
(ameranmpaernia ¥ BOAHOTO pacTBopa (opmanbaeruna). Peakums «cepeOpsHoro 3epkana». Peakums c ruppokcuaom menu(ll) mpu nHarpeBaHum.
OTHolIeHNe aleToHa K BoJe. ALIETOH KaK OpraHMYECKUN PacTBOPUTEII.

IIpakTnyeckas padora 4. Anpaeruipl U KETOHBL.

Tema 8. Kap6oHOBbBI€ KHCJIOTHI H HX MPOoU3BOoaHbIE (17 )

Kapoonoewie kucnomet. Ilonsitue o kapooHoBBIX kucioTax. Kinaccuduxarys kapOOHOBBIX KHCIIOT: MO MPUPOAE YTIEBOIOPOIHOIO pajilKana, mo
YUCITY KapOOKCHJIBHBIX TPYII. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIbHOH rpymmbl. KapOOHOBBIE KHCIOTBI B MPHUPOJIE.
['oMonoruyueckuit psii mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. M30Mepus 1 HOMEHKIIATypa.

Ilonyuenue xapOOHOBBIX KHCIOT OKHCIICHHEM allkaHOB, aJIKEHOB, IMEPBUYHBIX CIUPTOB M AIbJETHJIOB, a TAaKXKE€ THAPOJIM30M (TPUTajJoreHaKaHOB,
HuTpuioB). IlonyueHne MypaBbUHON KHUCIOTHI B3aMMOJCHCTBHEM TUApPOKcUAa HaTpus ¢ okcuzaom yriepona(ll), ykcycHoH KHCIOTBI —
KapOOHUJIMPOBAHUEM METUIIOBOTO CIUPTA U OPOKEHUEM 3TAaHOJIA, MPOMHOHOBOM KMCIOTH — KapOOHWIMPOBAHUEM ATHIICHA.

Qu3suueckue ceoiicmea KapOOHOBBIX KHCIIOT, OOYCIIOBIEHHBIE MOJIIPHBIMH MaccaMd W BOJOPOIHBIMH CBSI3IMHU. [IpOrHO3 XMMHUYECKHX CBOMCTB
KapOOHOBBIX KUCIOT. OOmIMe cBOMCTBA KUCIOT. Peakiuu no yrieBogopogHomy paaukany. ObpazoBanue (yHKIIMOHATBHBIX MPOU3BOIHBIX. Peakiu s
srepudukanmu. OOpa3oBaHHE TaJOTEHAHTHAPHUIOB, AHTHIPUIOB, aMHIOB, HUTPWIOB. MypaBbuHas W YKCYCHas KHCJIOTBI Kak MPEICTaBUTEIN
MpeleabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. llanbMuTHHOBasS W CTeapuHOBAas KUCIOTHI KaK MPEICTaBUTENN BBICIIUX MPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. AKpUJIOBasi U METAKPUJIOBAsi KMCIOTHI KaK MIPEICTABUTENIN HENIPEAEIbHBIX OJJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
OneuHoBasi, TUHOJNIEBAsE M JTUHOJEHOBAsI KHUCIOTHI KaK MPEJCTaBUTENN BBICHIMX HEMPEIEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. beH3olHas u
CAITUIIMIIOBAs KUCJIOTHI KaK IPEJCTABUTEIN apOMATHUYECKUX KapOOHOBBIX KUCIOT. [IByXOCHOBHBIE KapOOHOBBIE KHCIOTHI Ha TpUMEpE INABEICBOM
KUCHOTHI. [I[puMeHeHne u 3HaueHNue KapOOHOBBIX KHCIIOT.

Conu kapoonoevix kuciom. Meina. Ilonydenue cosell KapOOHOBBIX KUCIOT HA OCHOBE OOIIUX CBOMCTB KUCJIOT: B3aUMOAECUCTBUEM C aKTUBHBIMU
MeTaJulaMi, OCHOBHBIMU OKCHJAaMHU, OCHOBaHUSAMH WM coiisiMU. [lomydeHnue cosnell kapOOHOBBIX KHCIIOT IIEIOYHBIM THJIPOJIIU30M CIOXKHBIX 3(HPOB.
XUMUYECKHE CBOMCTBA COJEM KapOOHOBBIX KUCIIOT: TUAPOJIM3 MO KAaTHOHY, PEAKIMM MOHHOTO OOMEHa, MHUPOJIU3, AJIEKTPOJIU3 BOAHBIX PAacTBOPOB.
Mauna. XK€ctkocTh Bo/ibI U cioco0bl e€ ycTpaHeHus. [Ipumenenue coneil kapOOHOBBIX KHCIIOT.

Cnoscnovte 3¢pupor. CTpoeHne MOJEKyJ, HOMEHKJIAaTypa M H30MepHsl CIOXKHBIX 3QupoB. dusnueckue cBoicTBa CHOXKHBIX 3QupoB. CrocoObI
MOJTyYeHHUsI CIIOKHBIX 3(UPOB: peakius >TepuduKalnuy, B3aUMOJEHCTBHE CIHUPTOB C aHTHAPHIAMH WIM TaJOr€HAHTUAPUAAMHU KHCIOT (peakuus
MOJINKOHJIEHCAIIUN) Ha TIpUMepe MOJydyeHus MOoIu3TUIeHTepedTanara. XUMUYECKHUE CBOMCTBA CIOKHBIX 3(UPOB: THIPOIU3 U ropeHue. [lpumenenue
CJIO’KHBIX 3(hHpOB.

Bocku u scupot. Bocku, uX CTpOCHHUE U CBOKCTBA. PacTUTENbHBIE U )KUBOTHBIE BOCKU. brosiornyeckas pojib BOCKOB. JKHpBI, UX CTPOCHUE U CBOMCTBA:
OMBLIEHUE, THIPUPOBAHUE PACTUTEIILHBIX )KUPOB. brosiornueckas posb KUPOB.

3aMeHa KHUPOB B TEXHUKE HEMUIIEBBIM ChIphEM. JleMoHcTpaumu. Moenu MolieKys KapOOHOBBIX KHCIIOT: HIapOCTEPKHEBBIE U

Crioapra—bpurneba. Tabnuna «Knaccupukanus kapOOHOBBIX KHUCIOT». DU3MUECKHE CBOWCTBa 3TaHOJa, mporaHoia-1, Oyranona-1. [Tomyyenue
yYKCycHOM30aMuiIoBoro 3¢upa. Komnekuus opranndeckux kuciaor. OTHOLIEHHE MPEAeNbHbIX U HEMpeneabHbIX KUCIOT K OpOMHOM BOJE M pacTBOPY
nepmanranata kanus. Ilonmydyenne mbuia u3 xkupa. CpaBHEHHE MOIOLIMX CBOMCTB Xo3siiictBeHHOro Mbutla u CMC B kéctkoii Bone. Komtekuus
cioxHbIX 3(upos. [llapocTepikHeBbIE MOJENIN MOJIEKYIT CJIOKHBIX A3(UPOB U H30OMEPHBIX UM KapOOHOBBIX KUCIOT. [TomyueHune npusiTHO



MaxHYIIET0 CIOXKHOTO 3¢upa. OTHOLIEHHE CIWBOYHOIO, MOJCOJHEYHOrO, MAIIMHHOIO Macesl M MaprapuHa K BOJHBIM pacTBOpaM OpoMa u
IIEpMaHraHaTa Kajusl.

JlabopaTopubie onbIThl. O3HaKOMIIEHHE C (U3UYECKUMHU CBOMCTBAMHM HEKOTOPBIX MpeleiIbHBIX OJHOOCHOBHBIX KHUCIIOT: MYPaBbUHOW, YKCYCHOH,
MacisiHoi. OTHOIIEHUE Pa3IMYHBIX KUCIOT K Boje. B3aumopeiicTBue pactBopa yKCYCHOM KHUCIOTHI ¢ MeTauioM (Mg uiam Zn), OKCUJIOM MeTalia
(Cu0), ruppoxcunom meramia (Cu(OH); umu Fe(OH)s), conmpio (NaaCO3z m pactBopom Mbuta). O3HaKOMIIGHHE C 00pas3liaMu CIIOXHBIX 3()HpOB.
OTHOIIEHUE CIIOKHBIX (PUPOB K BOJE M OPraHWYECKHM BEIIECTBaM (KpacHTelsiM). BbIBeneHHe KMPHOTO IMATHA C MOMOUIBIO CIOXKHOTO 3(upa.
PacTBOpuMOCTB KMPOB B BOJI€ U OPTaHUYECKUX PACTBOPUTEIISAX.

IIpakTnyeckas padora 5. KapOoHOBBIE KUCIOTHI M UX MPOU3BOIHBIE.

Tema 9. YrieBoan! (12 )

Yeneeoowr. CoctaB MonieKkyn yrieBofoB M uX cTpoeHue. Kiaccudukaims yrieBoJOB: MOHO-, JIU-, OJIMTO- M IOJIMCAaXapubl; KETO3Bl U allbI03bI,
TETPO3bl, MEHTO3bl, IeKco3bl. BoccTaHaBnuBarolMe U HEBOCCTAHABIMBAIOUINE YIJIEBOJbL. buomoruueckas pojib M 3HAYEHHUE YIJIEBOJOB B JKU3HU
YeJloBeKa.

Momnocaxapuodwst. CTpoeHHEe MOJIEKYJIbl U (PU3UUECKHUE CBOWCTBA TIIOKO3bI. [{uknnueckue Gopmbl TIIOKO3bl U UX OTPaKEHHE C MOMOIIBIO QopMyT
Xeyopca. ['mukosuanblii rugpokcmi. a-D-rmoko3a u f-D-rmiokoza. Tayromepus kak pe3ysbTaT paBHOBECHS B pacTBOpe IIOKo3bl. [lomyueHue
rI0K03bl. POTOCHHTE3. XUMUYECKUE CBOWCTBA: PEAKIUH 110 AJIbJICTHIHON U MO TUAPOKCUIBHBIM

rpynmnaMm. CnupToBO€, MOJOUYHOKHCIIOE M MACISHOKHCIOE OpOoXeHUs TIOKO3bl. DpyKTo3a Kak u3oMep TIoK03bl. CTpyKTypa, (U3MUYECKHE U
XUMHYECKHUE CBOMCTBA PPYKTO3BI.

JMucaxapuowl. Ctpoenue monekyn aucaxapunoB. Caxaposa. Haxoxpaenue B mpupoze. [lomydenue caxapos3bl U3 caxapHOM CBEKIJIBI. XHUMHUUYECKHE
CBOICcTBa caxapo3bl. JlakTo3a 1 MambTO3a Kak U30Mephl caxaposbl. MIX cBOICTBA U 3HAUCHUE.

Ilonucaxapuowv. Ctpoenue monekyin nonucaxapunon. Kpaxman. CoctaB u CTpoeHHE MOJIEKYJIbl Kpaxmaia. AMIIO3a U aMIJIONEKTUH. XUMHUECKHe
CBOWCTBA: THAPOJIM3 U KayecTBeHHas peakuus. HaxoxxaeHue B mpupoje, MojiyueHHe M NpUMEHEHue Kpaxmasa. buojoruueckas posib Kpaxmaia.
Crpoenne Monekyn Lesuiosio3bl. CBOMCTBA LEIIONO03bI: 00pa3oBaHHE CIIOXKHBIX 3(QUPOB U MPOAYKTOB ajKWIMpoBaHUS. HuTpatel u anerars
LEJITIOJIO3BI - CBIPHE LIS MTOJTyYSHHs B3PhIBUATHIX BEIIECTB U MCKYCCTBEHHBIX BOJIOKOH. HaxoxkeHue B mpupoje, Ouosoruyeckas posib 1 NIpUMeHEeHHe
LEJUTIONIO3BI.

JemoncTpanuu. O6pasiibl YIiIeBOJOB U MPOAYKTHl Ha uMX ocHOBe. IlomydeHue caxapaTa Kajblusi, BBIACJICHHME Caxapo3bl M3 pacTBOpa caxapaTa
Kanpius. Peaknus «cepeOpsiHOrO 3epKana» JUisl TI0Ko3bl. Peakinu ¢ pykcuHcepHUCTON KUCIOTOW. OTHOIIEHHE PACTBOPOB Caxapo3bl U MalbTO3bI K
runpokcuay meau (I1). O3nakomienue ¢ puznyeckuMu cBoiicTBaMM Kpaxmaina. [lonydyenue kpaxmaibHoOro kieiicrepa. O3HakoMIIeHHE ¢ (PU3MYECKUMU
CBOMCTBaMHU LIEJUTIOJI03bL. [TosTyueHne HUTPaTOB LIEUIIOIO3bI.

JlaGopaTopuble onbIThbl. O3HakoMJIeHHE C (PM3MYECKMMU CBOMCTBAMM TJIIOKO3bl. B3ammopeiictBue rmoko3bl ¢ ruapokcugoMm menu (II) mpum
KOMHATHOW TeMIlepaTtype U Mnpu HarpeBaHuu. KuciaoTHelil rugponus caxaposbl. KauecTBeHHast peakuust Ha Kpaxmai. O3HaKOMIIEHHE € KOJUIEKIHUen
BOJIOKOH.

IIpakTuyeckas padora 6. YriaeBoasl.

Tema 10. A3oTocoaep:kaiue oprannyeckue coexnHenus (23 )



Amunwvi. Ilonarue o6 ammuax. Kiaccudukanus aMHHOB 10 YHCILy YIVIEBOJAOPOJIHBIX PAJUKANOB (MEPBUYHBIE, BTOPHUYHBIE, TPETHUUYHBIE) U IO HX
npupoge (anmudaruyeckue, apoMaTHUECKHE M IKUPHOAPOMATHUECKHE). OIJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ1 AaMUHOB.
I'omonoruueckuil psizi, U30Mepuss U HOMEHKIATypa IpedesIbHBIX aau(aTHYecKuX aMUHOB. ['OMOJIOTMYEcKHH psiJl, M30MEpUs U HOMEHKIaTypa
apoMaTu4eckux aMuHOB. CrocoObl MOdy4deHUs: anu(aTHUYeCKuX aMHHOB B3aUMOJICHCTBHEM aMMHaKa CO CHUPTaMH, TaJIOTCHAJIKAHOB C aMMHAKOM,
cosiel aJIKuJIaMMOHMUS co mesoyamu. CriocoObl MosTydyeHusl apOMaTHUECKUX aMUHOB: BOCCTAHOBJIEHHE apOMAaTHUECKUX HUTPOCOEANHEHHH

(peakuust 3MHHMHA), B3aMMOJCHCTBHE apoOMAaTHYECKHMX aMHMHOB C TajloreHajkaHamH. [IporHo3 peakMOHHOW CHOCOOHOCTH aMHHOB. XHWMHYECKHE
CBOWCTBA aMMHOB KaK OpraHMYECKHUX OCHOBAaHUH. Peaknuu >31eKTpOQUIBHOIO 3aMEIIeHUs apOMaTHYECKUX AaMMHOB. Peakiuu OKHCIEeHUs U
ankwimposanus. O0pa3oBaHre aMUI0B. B3anMoeiicTBiie aMUHOB C a30TUCTOM KUCIOTOM. [IpuMeHeHne aMUHOB.

Amunoxucnomet. Ilonsitue 06 amuHokuciaorax. CTpoeHrne MOJIEKYN U HOMEHKJIaTypa aMUHOKHUCIOT. Crioco0bI OTY4YE€HUs! aMUHOKHCIIOT: THIPOJIN3
O€JKOB, CHHTE3 Ha OCHOBE TIaJlOr€HONPOU3BOAHBIX KApOOHOBBIX KHCIOT, LMAHTHIPUHHBIA CHUHTE3, OMOTEXHOJIOTMYECKUH crocod. dusnueckue
CBOWCTBAa aMHUHOKHCIOT. AMHHOKHUCIIOTHI KaK aM(OTEpHbIE OpPraHMYECKUE COCIMHEHUS: B3aUMOJICHCTBUE C KHCIOTAaMH M IIeJI0YaMH, 0Opa3oBaHUE
ournossipHoro MoHa. Peakuuu stepuduranuu v KoHzaeHcauuu. [lenTuaHas cBA3b W monunenTuisl. KadecTBeHHbIE peaklMM Ha aMUHOKUCIOTHI:
HUHTHJIPUHOBAS U KCAHTONPOTEeUHOBAs. [[puMeHeHne aMMHOKHUCIIOT U OMOJIOrMYecKas pojib NENTH/IOB.

Benku. CTpyKTypbl MOJIEKY/ OCJIKOB: IEpBUYHAs, BTOPUYHAsL, TpeTHUYHAas, yeTBepTHuHas. CuHTe3 OenkoB. CBolicTBa OEIKOB: IeHATypaLys, FHIPOIIN3,
KayeCcTBEHHBIE peakiuy. buonornueckne GyHKIUN OSIKOB.

Hyxkneunoguie kucnomut. Ilonstue 06 azotucteix ocHoBanusAx. Hyknennossle kucnotsl: PHK u JIHK. Hyxiieotuast u ux cocraB. Cpasuenue JJHK u
PHK. Pons JIHK u PHK B nepenaye HacineCTBEHHBIX IPU3HAKOB OPTraHU3MOB M B OMOCHHTE3€E Oerka.

Jemoncrpanuu. Pusnyeckue cBoiictBa aHwinHa. OTHOIIEHHE OeH30J1a U aHWIMHA K OpoMHOM Boze. Kosekuys aHnIMHOBBIX KpacuTeneil. ['openue
MeTWIaMuHa. B3auMopeiicTBre MeTuIaMUHa U aHWJIMHA C BOJOW U KuciaoTaMu. OKpallluBaHue TKaHEW aHUIMHOBBIMU KpacuteinsiMu. ['uaponus 6enkoB
¢ nomolbko nencuHa. OOHapysxeHue QyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaxX

aMUHOKHCIIOT (Ha mpumepe riuiuHa). OOHapyKeHHE aMHUHOKHUCIOT C TOMOIIBI0 HUHTHApWHA. PacTBopeHue m ocaxaeHue OenkoB. JleHaryparus
6enxoB. KauectBenHsle peakiuu Ha 6enku. Monenu JJHK u paznnunsix Bugos PHK.

JlabopaTopHble onbIThl. 3roTOBIIEHNE MIAPOCTEPHKHEBBIX MOENIEH MOJIEKYJ H30MEPHBIX aMUHOB. M3roroBnenne mozenei mpocTelnx NenTuIo0B.
PacTtBOpeHue 0enkoB B Bojie M UX Koaryisinus. OOHapyxkeHue O0eKa B KypHHOM siilie U MOJIOKE.

IIpakTnueckas padora 7. AMUHBI. AMUHOKUCIOTHL. benku.

IIpakTnuyeckas padora 8. Vnentudukanus opraHMyecKiux COeAMHEHUH.

11.2 COAEP’)KAHUE YYEBHOI'O TIPEJIMETA:
XUMMHA 11 knace (4 uaca B Heel1o, 136 uacos)

Tema 1. Ctpoenne atoma. [lepuoanyeckuii 3aKoH 1 NepuoIHYecKasi cucreMa xumuueckux 3jieMeHToB 1. U. MenneneeBa (134)

Cmpoenue amoma. CioxHoe ctpoeHue atoma. JlokazaTenbCTBa 3TOro: KaTOAHbIE U PEHTT€HOBCKHUE JIyud, GoTodddEeKT, paTnoakTUBHOCTb. OTKpBITHE
3JIEMEHTAPHBIX YACTHIL: SJIEKTPOHA M HYKJIIOHOB (IIPOTOHOB U HeHTpoHOB). Monenu Tomcona, Pesepdopaa, bopa. IToctynarst bopa. Ctpoenue aroma B
CBETE KBAaHTOBO-MEXaHUYECKUX INpezacTaBieHuil. HykioHbl (IpoTOHBI M HEUTPOHBI), HYKIUIBL. [loHATHE 006 M300apax u u3oTonax. SaepHele peakuuu



U MX ypaBHeHHs. KopiyckysipHO-BOTHOBOI Jyann3M 3IeKTpoHa. [IoHATHE 3IeKTpOHHON OpOUTAIN M 3JIEKTPOHHOTO 00Jaka, S-, p-, d- u f-opouranm.
KBanToBbie uncna. CTpoeHue 3JIeKTPOHHOIM 00010ukH aToMa. [1opsaoK 3amonHeHus 3JeKTPOHAMHU aTOMHBIX OpOHUTaNel B COOTBETCTBUH C MIPUHIIUIIOM
MUHHMYyMa 3Hepruy, 3anperoM Ilaynu, npaBunom Xynna, npasuioM KieukoBckoro. OiaeKTpoHHbIE (HOPMYJIIbl aTOMOB U HOHOB.

Ilepuoouueckuit 3axon /. H. Menoeneega. I1peanocbulKi OTKPBITHS: paOOTHI MPEIIIECTBEHHUKOB, PELICHUS MEXTYHAPOIHOTO Che3/1a XMMUKOB B T.
Kapincpya, nuunoctHele kadectBa J[. . MenneneeBa. OTKpbITHE EPUOJUUECKOrO 3aKoHa. MeHzeneeBckast (oOpMyIMpPOBKa MEPUOANYECKOTO 3aKOHA.
B3auMoCBsI3p MEPHOAMYECKOTO 3aKOHA M Teopuu cTpoeHus aroma. CoBpemeHHas (HOpMyTUpPOBKA IEPHOAMYECKOrO 3aKoHA. B3anmMocBs3b
MIEPUOANYECKOr0 3aKOHA U NIEPUOANYECKOM cucTeMsl. [lepnonnueckas cucreMa u crpoeHue aroma. GU3HUYECKUN CMBICI CUMBOJIMKHU IEPUOIANYECKON
cucTeMbl. MI3MeHeHrne CBOMCTB JIEMEHTOB B MEPHO/AX M IPYNIAxX Kak (PyHKIUS CTpOoeHHs uX aTOMOB. [TOHATHS «9HEPTHsi HOHU3AIUI» U «CPOACTBO K
IeKTPOHY». [leproANYHOCTh U3MEHEHUS METANIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IpyIIax U Mepuojax Kak (QyHKIMs CTPOCHMS
JIEKTPOHHBIX 000JI04€K aTOMOB. 3HaYE€HUE MEPHUOIUUECKOrO 3aKOHA U NEPUOIUYECKON CUCTEMBI.

Nemonctpauuu. ®otorddexr. Katogusie myun (31ekTpoHHO-Ty4YeBble TpyOKH). [loptpersr Tomcona, Pesepdopna, bopa. Iloprpersr MBanenko u
I'anona, bepuennyca, Jlebepeiinepa, Huronenaca, MenaeneeBa. Mozgenu opOutaneil pa3nuyHoil ¢opmbl. CHeKTpsl HOIVIOMIEHHUS U HCIyCKaHUS
COCIMHEHHH (C MOMOINBIO CIIEKTPOCKoNa). Pa3indHble BapuaHTBl TaOJIUI] NMEPHOAMYECKON CcHCTEeMBbl XUMUYeckux 3nemeHtoB [[. 1. Menneneesa.
OO0pa31bl IPOCTHIX BEIIECTB, OKCHIOB U THIPOKCUI0B 3JIEMEHTOB TPETHEr0 MEPHOAA U IEMOHCTPALIUS UX CBOUCTB.

Tema 2. Xumnueckasi CBsi3b U cTpoeHue BemecTBa (14 4)

Xumuueckasa ceazp. Ilonstue o xumuueckoi cBsi3u. OCHOBHBIE XapaKTEPUCTUKN XMMHUUECKON CBSI3U: DHEPIUsl, JJIMHA, TUIOJbHBIM MOMeHT. MoHHas
XMMHYECKas CBSI3b M HOHHBIE KPUCTAJUIMYECKHE PEIETKU. 3aBUCUMOCTh (U3MYECKMX CBOMCTB BELIECTB OT THMA KPUCTAJUIMYECKOM PELIETKH.
Bo30yxnénnoe cocrossume aroma. [loHstne o KOBaeHTHOHM cBsi3u. OOMEHHBI MeXaHM3M OOpa30BaHUS  KOBAJCHTHOW  CBSI3H.
DneKTpooTpuLaTeNbHOCTh. HanpaBieHHOCTh KOBAJIEHTHOM CBA3M, €€ KPAaTHOCTh, G- U - CBSI3U. JJOHOpHO-aKLENTOPHBIM MeXaHHW3M 00pa3oBaHUs
KOBaJICHTHOM CBSI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK Y COEAMHEHUN ¢ KOBAJIEHTHOH CBSI3bI0: aTOMHAasi U MOJIEKYJIsIpHasA. 3aBUCUMOCTh (PU3NYECKUX
CBOMCTB BEILIECTB OT THIIa KpUCTAUINUeCcKol peméTku. [Ipupoaa xuMuyeckoit cBA3M B MeTaylIax U criiaBax. OOuue pusnyeckre cBoicTBa METaIOB:
TEIIO- U 3JEKTPONPOBOJHOCTh, IMIACTUYHOCTh, METAJUIMYECKUN OJIeCK, MarHUTHBIE CBOMcTBa. MeTamnueckas KpuUCTaJIMYecKas pemérka u eé
0COOEHHOCTH.

Komnnexcnoie coedounenus. KommnexkcooOpa3oBaHue U KOMIUIEKCHbIE coeAMHEHUs. CTpoeHnEe KOMITJIEKCHBIX CO€AMHEHUN: KOMIIEKCo00pa3oBaTelb
U KOOPJIMHALIMOHHOE 4YMCJIO, JIMTaHIbl, BHYTPEHHsSs W BHewHss chepsl. Kiaccudukanus KOMIJIEKCOB: XenaTbl, KaTHOHHBIE, AHUOHHBIE U
HEUTpaJbHbIE, AKBAKOMILUIEKCHI, aMMHaKaThl, KapOOHMIBl MeTauioB. HoMmMeHKkIaTypa KOMIUIEKCHBIX COEIMHEHUH M HX cBoiicTBa. Jlucconmanus
KOMIUIEKCHBIX COEAMHEHUH. 3HaUE€HNE KOMIIJIEKCHBIX COEIUHEHUN U UX POJIb B IIPUPOJIE.

Acpezamnvle cocmoanusa eewjecmé u azosvie nepexoowvt. 'azpl u ra3zoBble 3akoHbl (boins-Mapuotra, Ilapns, [eii-Jlroccaka). YpaBHeHue
MenpeneeBa-Knanelipona s naeansHoro rasa. JKuakxoctu. Tekyuects, ncnapenue, kpuctamnmsanus. TBépasle Bemectsa. [lnaBnenue. dazoBbie
nepexoel. Cyonumarus u aecyonumanus. JKunkue kpuctamisl. [Inazma.

Mesiemonexynapuwie 63aumooeiicmeus. BonoponHas cBs3b U €€ pa3HOBUIHOCTH: MEKMOJIEKYIISIPHAS U BHYTPUMOJIEKYJIsIpHast. PU3NYECKUE CBOWCTBA
BEUIECTB C BOJOPOJHOW CBsA3bIO. buonormueckass poib BOJOPOAHOM CBSI3M B OpraHU3allMM CTPYKTYp OEIKOB M HYKJIEHMHOBBIX KHCIIOT.
BannepBaanbcoBo B3aMMOJEHCTBUE U €I0 TUIIBL: OPUEHTALMOHHOE, NHAYKIIMOHHOE U AUCIIEPCUOHHOE.

JemoncTpanun. Koutekius KpUCTaNIMYECKUX BELIECTB MOHHOTO CTPOEHUS, aMOP(HBIX BEIIECTB M HU3AETUN U3 HUX. Moaenu KpHUCTaUIMYeCKUX
PEIIETOK COEIMHEHUI ¢ MOHHOH CBsA3bI0. Moenn MoKy pa3InyHONW apXUTEKTYpbl. MOeNN KpUCTAIIINYECKUX BEILIECTB aTOMHOM ¥ MOJIEKYJIIPH Of



CTpyKTyphl. Komiekuus BelecTB aTOMHOIO M MOJEKYJISIPHOrO CTpoeHus W u3nenuid u3 Hux. lloptper Bepuepa. IlonmydeHune KOMITJIEKCHBIX
OpPraHUYECKUX U HEOPTraHWYECKUX COeAMHEHUM. J[eMOHCcTpaus CyXuX KpUCTAILIOTUAPATOB. MoJenu KpUCTAINTMYECKUX PEIIETOK MeTaioB. Boxa B
Pa3IMYHBIX arperaTHBIX COCTOSHUAX U €€ (ha30BbIe Mepexo/ipl. Bo3ronka noaa wim 0eH30MHON KUCIOTHI. J{narpamma «@®a30BbIe MePEX0/Ibl BEIIECTBY.
Mopenu monekyn IHK u Genka.

JlaGopaTopHble onbIThl. B3anMo/ielicTBHE MHOTOATOMHBIX CITUPTOB M TJIFOKO3bI ¢ (DEIMHTOBOM XKHAKOCTHIO. KaduecTBeHHBIC peakiiuu Ha HOHBI F e’ u
Fe**.

IMpakTnyeckas padora 1. [lonydeHne KOMIUIEKCHBIX OPTAaHUYECKUX U HEOPTraHUYECKUX COCAMHEHUM, UCCIIEI0BAaHNE UX CBOMCTB.

Tema 3. lucniepcHbie cucTeMbl H pacTBopbl (11 )

Jucnepcuovle cucmemsl. XUMUYECKUE BEIIECTBA M CMECH. XUMHUYECKass cucTeMa. | OMOreHHble M TeTeporeHHble cMmecH. JlucrnepcHas cucrema:
JTUCTICPCUOHHAS cpefia U aucniepcHas ¢asza. Kimaccudukaiums qucnepcHbix cucteM. Asposonu. [lponemieHTsl. OMynbeun u SMyiibratopbl. CycrieH3uu.
Cenumentauus. Kommounneie pactBopel. Oddext Tunpmans. [lomydeHue KOMIOMIHBIX PACTBOPOB AMCIEPCUOHHBIM, KOHJIGHCAIMOHHBIM H
XUMHAYECKHM CrIoco0amu. 30JI1 U Koaryisnus. [ 'enu u cuaepesnc. 3HaueHne KOJUIOUJHBIX CHCTEM.

Pacmeopwi. PacTBOpBI Kak TOMOTE€HHBIE CUCTEMBI U MX THUIIBI: MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-MOHHBIE, HOHHBIE. CIIOCOOBI BBIPAXKEHUSI KOHLIEHTPALIUU
pacTBOpoOB: 0OBEMHAsI, MACCOBAsI M MOJIbHAS JTOJIM PACTBOPEHHOTO BemecTBa. MoJsipHasi KOHIIEHTPAIUs paCTBOPOB.

JemoncTpanun. O0pa3ubl TUCHEPCHBIX CHCTEM U HMX XapakTepHble mpusHaku. OOpasubl (KOIEKIHH) OBITOBBIX M MPOMBIIUIEHHBIX a3pPO30JeH,
IMyNbCcui U cycnensuil. [IpoxoxkeHne myda cBera depe3 KOJUIOWIHBIE W UCTHHHBIE pacTBOpHI (3ddekt Tunnans). 3aBUCKMOCTh paCTBOPHUMOCTH B
BOJIe TBEPABIX, KHUJKHX M ra3000pa3HbIX BEIIECTB OT TemrepaTypsl. [lodydeHne nepechleHHOro pacTBOpa THOCYIb(aTa HATpUsS U €r0 MIHOBEHHAs
KpUCTAJIIIU3aL .

JlabopaTopHble ONBITHI. 3HAKOMCTBO C KOJUICKIIUSIMU MUIIEBBIX, MEIUIMHCKUX U OHojormueckux reineid u 3omeil. IlomydeHuwe koimougHOTo
pactBopa xiopunaa xxenesa (III).

IIpakTnueckas padora 2. [IpuroroBieHre pacTBOPOB pa3IMYHON KOHLIEHTPALHH.

IIpakTnueckas padora 3. OnpeneneHne KOHIEHTPALMKU KUCIOTHl TATPOBAHUEM.

Tema 4. Xumuueckue peaxuuu (11 v)

Ocnogvl xumuueckou mepmoounamuku. XAMHAYECKas TepMoauHamuka. TepmoaumHamuueckas cucrema. OTKpbITas, 3aKpbiTas, W30JUPOBAaHHAs
cucTeMbl. BHyTpeHHss 3HEeprusi CUCTEMbI. DHTAJIbINS, WIH TeIJIocoAepkaHue cucteMbl. [lepBoe Havano TepMovHaMUKH. MI30XOpHBIN U n300apHbIii
npoueccel. Tepmoxumuueckoe ypaBHeHHe. DHTanbnus. CTanaapTHas SHTanbnus. Pacuér sHTanbnuu peakuuu. 3akoH l'ecca M clIencTBHA U3 HETO.
Outponus. Bropoe u Tpetbe Hauana tepmoanHaMuku. CBoOoaHas sHeprus ['nboca.

Ckopocmb xumuueckux peakyuii. IIoHATHE O CKOPOCTH peakLUU. DHEPrusl aKTHBALlMM U aKTMBHPOBAHHBIH KOMIUIEKC. 3aKOH AEHCTBYIOLIIMX Macc.
Kunetnueckoe ypaBHEHME M KOHCTAHTA CKOPOCTH XHMMHUYeCKOW peakuuu. I[lopspok peakumu. DaxTopsl, BIUAIOMIME HAa CKOPOCTh I'OMOTI'€HHOU
peakIMu: MpUpOoJa U KOHLIEHTPAIUS pearupyronInX BeIecTB, TeMieparypa. TemnepaTypubiii ko3ddunuent. Ypasuenue C. Appenuyca. dakropsl,
BIIMSAIOIIME HA CKOPOCTh I'€TEPOr€HHOW pPEaKIUU: KOHIEHTPALMS PEarupyroniMx BEUIECTB W IUIOMIA[b MX CONPUKOCHOBEHUS. OCHOBHBIE IMOHATHSA
KaTAINTUYECKOM XMMHU: KaTalu3aTOpbl M KaTalu3, TOMOT€HHBIM M TeTEpOreHHbIM KaTalu3, MPOMOTOPHI, KATAIUTUYECKHUE SIAbI U HMHTUOUTOPHI.
MexaHu3m AeicTBUs KaTain3aTopoB. OCHOBHBIE THUIIBI KaTalKu3a: KUCIOTHO-OCHOBHOW, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN, METAITIOKOMITJIEKCHBIH U
KaTaJn3 MeTajulaMu, (pepMeHTaTUBHBINA. DepMEHTHI KaKk OMOJIOTHYECKHEe KaTaTu3aTOPbl OEIKOBOM MPUPOIBI.



Xumuueckoe paenoeecue. Ilonstue 00 00paTHUMBIX XMMHUYECKHX IIpolieccax. XHMHUYECKOE paBHOBECHE, KOHCTaHTa paBHOBecus. CMerieHue
XUMHUYECKOTO PaBHOBECHUS MPU U3MEHEHUU KOHIIEHTPAI[UU BEUIECTB, JABJICHUS U TEMIIEPATYPHI.

JeMoHcTpanuu. DK30T€PMHUYECKHE IMPOLIECChl HA NMPUMEPE PACTBOPEHHUS CEPHOM KHUCIOTHI B BOJAE. DHIOTEPMHUYECKHE IPOILIECCHl Ha MpUMEpe
pacTBOpeHus cojeil ammonus. M3yueHne 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIMu OT KOHIIEHTPALMK BEIECTB, TEMIEPATYphl (B3aUMOICHCTBHE
THOCY/Ib(aTa HATPUS C CEPHOM KUCIOTOMN ), MIOBEPXHOCTH COIPUKOCHOBEHUS BEIIECTB (B3aMMOJICHCTBIE COISIHON KUCIOTHI C TPAHYJIaMU U MOPOIIKaAMH
QTIOMUHUS WM 1UHKA). [IpoBeneHHe KaTaTuTHYECKUX PEaKlUUi pas3lIoKeHUsl IMEePOKCHIA BOJOPOJA, TOPEHMs caxapa, B3aUMOACHUCTBHS HOJIA U
amomunus. Kopposus xeneza B BOAHOU cpejie ¢ ypoTponuHoM U 6e3 Hero. Haburonenne cMeieHnss XUMHUYECKOTO paBHOBECHUS B CUCTEMAax

2NO; <N,0, FeClz + 3KSCN+« Fe(SCN); + 3KCl

JlaGopaTropHblii onbIT. 3HAKOMCTBO ¢ kosutekiuert CMC, copepkaiux 3H3UMBI.

IIpakTuyeckasi padora 4. l3ydyeHue BIUSHUS pa3IudHbIX (PaKTOPOB HA CKOPOCTh XUMUUYECKON PEAKIIUH.

Tema 5. Xumuueckune peakuun B pacrpopax (14 q)

Cesoiicmea pacmeopos rnekmpoaumos. Bona - cnadslii anekrponut. Katnon runpokconus. MonHoe npousseneHue Boasl. HeliTpanbHas, KUCIOTHAS U
mienouHas cpena. [lonstue pH. Bogoponusiii nokasartens. Muaukatopel. Pons pH cpens! B mpupose U xxu3Hu 4yenoBeka. loHHbIE peakuyy U yClIoBUs
UX IpoTekaHus. PaHHMeE mpeAcTaBieHUsl 0 KUCIOTaX U OCHOBaHMUAX. KHCIOTHI M OCHOBaHUS € MO3ULUU TEOPUU DIIEKTPOJUTHUECKON JUCCOLUALIH.
Teopuss xucnor u ocHoBanuil bpéncrena—IJloypu. Comnpspk€HHbIE KUCIOTBI M OCHOBaHUA. AM¢ponuTsl. Knaccudukanus KHCIOT U CIIOCOOBI MX
nostydeHus. O01Me XUMUYECKUE CBOMCTBA OPraHMUECKUX U HEOPraHUYECKUX KUCIIOT: PEAKIUH C METAJJIaMH, C OKCUAAMU U THIPOKCHIaMU METAJLIOB,
c consiMu, co cnupramu. OKHCIUTENbHbIE CBONCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM kucinoT. Knaccubukanus ocHOBaHMM M CIIOCOOBI HX
nosiydyeHus. OOlLIue XMMHUYECKUE CBOWCTBA LIEJIOYEH: pEaKUUU C KHUCIOTaMM, KUCIOTHBIMH M aM(OTEPHBIMH OKCHUJAMH, COJSIMH, HEKOTOPHIMHU
MeTaJulaMd U HeMeTallJlaMH, ¢ OpraHWYeCKMMHU BeLIeCTBaMU (TaJOMI0NPOU3BOIHBIMU YIIIEBOJIOPOJIOB, (PEHOJIOM, KUpaMHu). XUMUYECKUE CBOWCTBA
HEPACTBOPUMBIX OCHOBAaHUMU: pEaKIMU C KHCIOTaMH, PEaKIMU DPA3JIOKEHHUS U KOMILIEKCOOOpa3oBaHMA. XUMHUYECKHE CBOMCTBA OECKHCIOPOIHBIX
OCHOBaHHUH (aMMHaK ¥ aMUHBI): B3auMo/JieiicTBUeE ¢ BOAOH U kuciaotamu. Kiaccudukanus coneil opraHndeckux 1 HeOpraHn4eckux Kucinot. OCHOBHbBIE
CHOCOOBI MOJTYYEHHs cojlei. XMMUYECKHEe CBOMCTBA COJEH: pa3iioKeHHWE NPHU HarpeBaHWHU, B3aWMOJAEWCTBHUE C KUCIOTaMH, LIEIOYaMU U APYTUMU
cossiMU. JKECTKOCTh BO/IBI U CLIOCOOBI €€ YCTpaHEHHSI.

T'uoponus. Tlonstue «ruaponus». ['naponaus conelt U ero kiaaccuukanus: oOpaTUMBI U HEOOPATUMBIM, MO0 aHUOHY U MO KaTUOHY, CTYNEHYAThIM.
Ycunenue u noaasiaeHre ooOpatumMoro ruaponusa. Heodparumelii ruponn3 OMHApHBIX COSMHEHUI.

JemoncTpanun. CpaBHEHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB 3JIEKTPOJUTOB. CMelleHHEe paBHOBECHS NpPU JAUCCOLMAIMM CIA0BIX KHUCIOT.
WuaukaTtopsl 1 U3MEHEHNE UX OKPAaCKU B Pa3HbIX cpeax. B3aumoelicTBue KOHIIEHTPUPOBAHHBIX a30THOM M CEpHON KHCIIOT, a Takke pa30aBiIeHHON
a30THOM KHCIOTBHI € Meablo. Peakumst «cepeOpstHOro 3epkajia» s MypaBbMHOM KHCIOTHL. B3aumopeilicTBue aMMMaka M METHJIIAMHUHA C
XJIOPOBOAOPOAOM U BooH. [lonydyeHue u cBolicTBa pacTBopa ruipokcuaa Hatpus. [lonydeHne Mbula 1 U3y4E€HHE CPEJIbl €70 pacTBOPa MHAMKATOPaMHU.
I'unponu3 kapboHaTOB, CyIb(}AaTOB U CUIMKATOB IIETOYHBIX METa/UI0B, HUTpaTa cBuHLA (II) min nuHka, Xaopuga aMMOHHUS.

JlaGopaTopHble onbIThbl. Peakiuu, mporekaromue ¢ oOpa3oBaHMEM OCajKa, Ta3a WIK BOJbl C YYaCTHEM OPraHUYECKMX M HEOPraHUYeCKUX
3neKTpouToB. CBOMCTBA COJIIHOM, pa30aBIeHHONW CEpHON M YKCYCHOM KUCIOT. B3aumopeiicTBue rujpokcuaa HaTpus ¢ cosiMu: cyiabparom meau(Il)
u xjopugoM amMmoHus. Ilomydenue u coiictBa runpokcuaa menu (II). CpoiictBa pactBOpoB coneil cynbdara menu (II) m xmopuna xenesa (III).
HccnenoBanue cpebl paCTBOPOB C TMOMOIIBIO HHIUKATOPHOW Oymarm.

IIpakTnyeckas padora 5. VccienoBanue CBOWCTB MUHEPAIBHBIX M OPTaHUYECKUX KHUCIIOT.



IIpakTuyeckasi padora 6. [lomydenne coseit pa3nuIHBIMU CITIOCOOAMH W UCCIIEIOBAaHUE UX CBOMCTB.
IIpakTnyeckas padora 7. ['uaponus opraHMu4ECKUX U HEOPraHUUECKUX COECIUHEHUM.

Tema 6. OKMCINTEIHHO-BOCCTAHOBUTEIbHBIE Mponecchl (10 u)

Okucnumenvno-eoccmanosumensnvle peakyuu. IloHstue 00 OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peaknusix. Cremenb okucienus. IIporeccs
OKHUCJICHUST M BOCCTaHOBJIICHUS. BakHEWINEe OKUCIWTENTM M BOCCTAHOBUTENH. METOJ JJIEKTPOHHOro OallaHca I COCTABJICHUS ypaBHEHUUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuid. MeTo/Ibl MOHHO-3JIEKTPOHHOTO OanaHca (MeToj moiypeakuuii). OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE
MOTEHIUABI.

Inexkmponu3s. IIoHATHE SIIEKTPOIN3a KAK OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO IIPOLIECCA HA AJIEKTPOAX. DIEKTPOJIU3 PaCIlIIaBOB JIEKTPOIUTOB.
DIEKTpoIN3 PacTBOPOB 3JIEKTPOJIUTOB C MHEPTHBIMHU 3JIEKTPOAAMH. DJIEKTPOJIU3 PACTBOPOB SJIEKTPOJIMUTOB C aKTUBHBIM aHOAOM. [Ipaktnueckoe
3HAUEHHUE DJICKTPOJIH3A: IICKTPOXUMHUUYECKOE TOJMYyUYEHUE BEIIECTB, AICKTPOXUMHUYECKAs OYUCTKA (pauHHpPOBAHHE) METAIUIOB, TalbBAaHOTECXHHKA,
raJlbBaHOIUIACTUKA, T'aJIbBAHU3ALUS.

Xumuueckue ucmounuxu moka. I'anpBanndeckue 3yeMeHTbl. CTaHIAPTHBIM BOAOPOIHBIN 3ekTpoA. CTaHAapTHBIE 3JIEKTPOJIHBIC MOTECHIIUAIIBI.
CoBpeMeHHbIE XMMUYECKNE UCTOYHHUKH TOKA.

Kopposzua memannoe u cnocoovl 3auwumosr om Heé. llonstue «xoppo3us». XuUMHUYECKass M DIEKTpOXHUMHUYECKas Koppos3us. CrocoObl 3amiuThl
METaJUIOB OT KOPPO3UU: NPUMEHEHHE JIETUPOBAHHBIX CIUIABOB, HAHECEHHUE 3allUTHBIX MOKPBITHI, N3MEHEHUE COCTaBa WJIM CBOMCTB KOPPO3HMOHHOM
Cpelibl, JIEKTPOXUMHUYECKHUE METO/IbI 3aIUTHI.

Jemouncrpanun. Boccranosnenue okcuaa meau (II) yrném u Bogopomom. BoccranoBieHune auxpomara Kainus STHIOBBIM COUPTOM. OKHCIUTENbHbIE
cBoiicTBa auxpomata kanus. OKuCICHUE albJeruaa 10 KapOOHOBOM KHCIOTHI (peakius ¢ ruapokcuaoMm meau (II) wnm peakuus «cepeOpsiHOTO
3epkanay). Dnekrponus pactBopa cyinbdara meau (II). CocraBneHue ranbBaHHUECKHUX 3JeMEHTOB. Koppo3us MeTaioB B Pa3IUYHBIX YCIOBUSAX H
METObI 3AIIUTHI OT HEE.

JlabopaTopHble omnbIThl. B3anmojnelicTBue MeETalIOB C HEMETaulaMH, C pacTBOpaMu Ccojledl W KucCIOoT. B3aumoneicTtBue ¢ Mepko
KOHIICHTPUPOBAHHBIX CEPHOU M a30THOM KUCIOT. OKHCIUTENbHBIE CBOMCTBA IEpMaHTaHaTa Kalus B pa3IMUHbIX cpefaax. O3HakoMIIeHHE ¢ KOJUICKIIUEen
XUMHUYECKUX UCTOYHUKOB TOKa (0aTapeiik, CBUHIIOBBIE aKKyMYIISITOPHI U T. 11.).

Tema 7. Hemertaini (34 )

Booopoo. ]|BovicTBeHHOE TIOJIOKEHUE BOJIOPOJA B MEPUOJAMUECKON CUCTEMe XUMHUYECKUxX 3JeMeHTOB: B [A- u VIIA-rpynnax. M3otonsr Bogopona.
Haxoxnenue BoAopoAa B HpUPOJE, CTPOEHHE MOJEKYJbl, (U3MYecKHe CBOMCTBA. XHMHYECKHE CBOMCTBAa BOJOPOZAA: BOCCTAHOBUTEIbHBIE
(B3auMosielicTBUE ¢ 00JIee IEKTPOOTPULIATEIbHBIMU HEMETAIIJIAMU M OKCH/IaMU METaJJIOB, THAPUPOBAHUE OPraHMUYECKUX BEIIECTB) U OKUCIUTENbHBIE
(c metamnamu IA- u I[IA-Tpynn). [Tonydyenue Bogoposa: B madbopatopuu (B3auMoJieicTBUE KUCIOT C METaJIJIaMHU)

U B IPOMBILUIEHHOCTH (KoHBepcusi). [IpuMmenenne Bonopoaa.

TI'anozenwr. dnementsl VIIA-rpynnsl — rajoreHsl: CTPOEHHE aTOMOB U MOJIEKYJI, TaJIOTEHbl — IPOCTBIE BEIIECTBA, CPABHUTEIbHASL XapaKTEPUCTHKA
COEIMHEHMH rajoreHoB. ['ajgoreHs! B mpupojae. 3aKOHOMEPHOCTH U3MEHEHMsI (PU3NUECKUX U XUMUYecKuX cBoicTB B VIIA-rpymnme: B3aumozeiicTaue
raJIoOr€HOB C METAJUIAMHM M HEMETAJNIAMH, CO CJIOXKHBIMU HEOPraHMYECKMMH U OpPraHMYEeCKMMM BelllecTBaMu. [lomyueHne u nprMeHEeHue rajJoreHoB.
I'anozenosooopoowi. CtpoeHne u (U3NYECKHE CBOMCTBA TaJOT€HOBOJOPOJIOB. XMMUYECKHE CBOWMCTBA TaJIOT€HOBOJOPOIHBIX KHCJIOT: KHCIIOTHBIC



CBOWCTBA, BOCCTAHOBUTEJIbHBIC CBOWCTBA, B3aMMOJICHCTBME C OpPraHMYECKUMH BellecTBamMu. [logydeHue rajoreHoBOJOpo0B. [anmoreHumsbl.
KauecTBeHHBIE peaKIM1 HA FaJIOT€HUI-MOHBI.

Kucnopoonwie coeounenusn xnopa. Oxcuapl xyopa. Kucinoponconepxamue KUCI0Tsl xs10pa. Coiau KUCI0POACOAEpKalIMX KUCIOT XJopa. [Tomyuenue
Y IPUMEHEHUE BaKHEUIINX KUCIOPOIHBIX COEIMHEHUH XI0pa.

Kucnopoo. O6mas xapakrepuctuka sneMeHToB VIA-rpynnsl. Kucinopon: HaxoxeHue B NpHpoJie, NOdydeHue (1a0opaTopHble M IPOMBILIIICHHbIE
croco0bl), (pU3NUecKrue CBOMCTBA. XMMHYECKHE CBOMCTBA KHCIIOPOJA: OKUCIUTENbHBbIC (B3aUMOJCHCTBHE C OPraHWYECKMMU U HEOPraHUYECKUMHU
BEIIECTBAMM) U BOCCTAaHOBUTEIIbHBIE (B3auMojeiicTBue ¢ propom). Obnactu npuMeHeHus kuciaopoaa. O30H: HaX0XkJIEeHHE B IpUpoJe, GU3NUECKUE U
XUMUYecKue cBoiicTa. [lonyuenne u npuMeHeHne o3oHa. Poib 030Ha B skuBoi ipupoje. CTpoeHre MOJIEKYIIbI IEPOKCHIA BOIOPO/IA, €r0 (PU3NYECKHe
U XUMHUYECKUE CBOMCTBA (OKUCIUTEIbHbBIE U BOCCTAaHOBUTENbHBIE). [ToydeHne 1 npuMeHeHne NepoKcuia BOJOPOa.

Cepa. HaxoxnaeHue cepbl B npupojie. BaneHTHbIe BO3MOKHOCTH aTOMOB cepbl. AsutoTpomnusi cepbl. dusnueckue cBOWCTBA POMOMYECKON CeEpbI.
XHUMHUYECKUE CBOMCTBA CEpbl: OKUCIMTEIbHBIE (pEakUuMh C MeTalslaMH, BOJAOPOJOM UM MEHEE JJIEKTPOOTPULATEIbHBIMU HEMETalJIaMH) |
BOCCTAHOBUTEJIbHBIE (PEaKIUH ¢ KUCIOPOA0M, KUCIOTAMHU-OKUCIUTENAMH), PEaKLUU JTUCIPONOPLUOHUPOBaHUs (co menodamu). [lomyuenue cepsl u
obacTu e€ MpUMEHEHUSI.

Cepo60o0opoo. CTpoeHne MOJIEKYIbl, CBOMCTBA, (PU3MOI0rHYecKoe BO3IeHCTBHE cepoBoiopoaa. CepoBOOPO KaK BOCCTAHOBUTEINb, €T0 MOJIyYEHHE

u npuMmeHenue. Cynb(Quapl 1 UX XUMHUYECKHEe cBoicTBa. Pacrio3HaBanue cynb(Qua-uOHOB.

Cepnucmuiii 2a3. Pu3znyeckue CBONCTBA, NOJIYYSHHUE U IPUMEHEHHE CEPHUCTOTO ra3za. XuMHU4eckue cBoicTBa okcua cepsl (IV): BocctaHOBUTENBHBIE
(peakiuu ¢ KUCIOpOAO0M, OPOMHOM BOJIOM, TEpMAHTaHATOM KaJlHsi, CEpOBOI0POIoM). B3aumoseiictue co menoyamu. CepHUCTast KUCIO0Ta U €€ COJIH.
Cepnuiii aneudpuod. duzndeckue cBOMCTBA, MONTyUYE€HUE U IPUMEHEHHE CEPHOT0 aHIHApuaa. XUMUYecKue cBoMCTBa okcuaa cepbl (VI) kak okucauTens
Y TUIIMYHOTO KUCIIOTHOTO OKcuaa. CepHast KHCIIOTa: CTpOeHHE U (PU3NYECKHE CBOMCTBAa. XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW U pa30aBIeHHON
CEepHON KHUCIOTHI (OKUCIUTENIbHBIE U OOMeHHBbIe). [losyueHue cepHOl KUCIOThI B MPOMBINUIEHHOCTH. OONAacTH NPUMEHEHHUs] CEpHOM KHUCIIOTBHI.
Cynbdatel, B TOM unclie Kynopocsl. ['mapocynbdarel. Ouznueckre U XMMHAYECKHE CBOMCTBA CoJie CepHOM KuCIoThl. Pacmo3HaBanue cymnbdar-
aHMOHOB.

A3om. OOuiasi XapaKTEepUCTHKA 3JIEMEHTOB VA-Trpymbl. A30T: HAX0XKJE€HUE B MIPUPOJIE, CTPOCHHUE aToMa, pu3nyeckue cBoicTBa. OKUCIUTEIbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBa a30Ta. llomydenne m mpumeneHue azora. CTpoeHHE MOJIEKYJbl aMMMakKa, ero ¢usndeckue cBoiictBa. OOpa3oBaHue
MEXMOJIEKYJIIPHOW BOJOPOJHONW CBs3M. XUMHUYECKHE CBOIICTBa aMMuaka Kak BoccTaHoBHTens. OCHOBHBIE CBOMCTBAa aMMMaka Kak JIOHOpa
anekTpoHOoB. KomrmiekcooOpa3zoBaHue ¢ ydyacTHeM aMMuaka. B3aummopelcTBue aMMuaka ¢ OpPraHHMYECKMMH BELIECTBAMU U YIJIEKUCIBIM Ta30M.
[Tonyuyenne u npuMmeHenne aMmMmuaka. Colli aMMOHUS: CTPOEHHE MOJIEKYN, (U3NYECKUe U XMUMHUYECKUE CBOMCTBA, mpuMmeHeHue. Coneolpasyromiue
(N203, NO3, N2Os) u Heconeobpasyrormue (N,O, NO) okcuasl a30Ta, UX CTpOeHHE, (PU3HIECKHE U XUMHUYECKUE CBOMCTBA. A30THCTas KHCIOTa U €€
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTh. COJIM a30TUCTOM KUCIOTHI — HUTPUTHL. CTpoeHue MOJIEKYJIbl U (pU3NUecKUe CBOICTBA a30THOM
KHUCJIOTHl. XMMUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOW U pa30aBlieHHON a30THOW KUCIIOTHI B PEAKIMIX C MPOCTHIMHU (METaulaMH U HEMETaJIaMH) U
CIIO)KHBIMU (OpraHMYECKHMHU U HEOpraHn4yeckumH) BemiecTBaMu. [IpomblnieHHOEe U 1a00paTopHOE MOSyYeHUE a30THOW KHUCIOTHI, €€ MpUMEHEHHE.
HuTtpaTsl (B TOM 4Hcie CENUTPHI), NX PU3NUYECKHE U XUMUYECKHe CBoMcTBa. TepMuueckoe pasioxkeHne HUTpaToB. [IpuMeHeHe HUTpaToB.

@Docghop. Crtpoenue aroma, amioTponus Qochopa. dusmyeckre CBONCTBA M B3aUMHBIE MEpPEXOJbl AIOTPONHBIX Mojaupukanuii docdopa.
Xumuueckue cBoiicTBa Qocdopa: OKUCIUTENbHBbIE (PEaKUUMU C MEeTaJlJlaMH), BOCCTAHOBUTENBHBIE (peakuuu ¢ OoJiee 3IIEKTPOOTPHIATEIbHBIMU
HEMeTallJIaMH, KHUCIOTaMHU-OKHCIUTEISIMU, OepToieToBoil coinbto). JucnponopuuonupoBanue ¢ocdopa (peakiuu co menoyamu). Haxoxnenue B



npupoie u nonyuenue Gocdopa. Crpoenue u croiictBa dpochuna. Oxcuasl hochopa (I1I) u (V). dochopHbie KUCTOTH, X PU3NUESCKHE U XUMUUYECKHE
cpoiictBa. [Tomyuenue u npumenenue gpochopnoii (oprodocdopHoii) kuciaotel. EE conu u ux npumMeHeHue.

Yenepoo. Yrnepon - anement IVA-rpynmbl. AIOTpornHble MOAM(UKAIIMKM Yriepoaa, WX IMOJydeHHe W cBoiicTBa. CpaBHEHHE CBOMCTB alMasza U
rpadura. XMMHUYECKHE CBOWCTBA yIJIepO/ia: BOCCTAHOBHUTEIbHBIC (PEAKIMH C TAJIOTCHAMHU, KHCIOPOJIOM, CEpOid, a30ToM, BoJoi, okcuaoM menau (II),
KHCIIOTAMU-OKUCIIUTEISIMI) U OKHUCIIUTEIbHbIE (pEaklUuu C METajulaMH, BOJIOPOJAOM M MEHEE 3JIEKTPOOTPHUIATEIbHBIMU HEMETAIIaMH). YTJIeposa B
npupojae. Okcun yriepona (II): crpoenue moiiekynbl, CBOMCTBa, nojgydenue U npumeHenue. Okcun yraepona (IV): ctpoenue molekysbl, CBOWCTBA,
MOJIy4YeHUe U pUMEHEHHe. YTOoIbHas KUCI0Ta U €€ Colu: KapOOHAThl U THIPOKAPOOHATHI.

Kpemnuu. Haxoxaenue B IpuUpoje, NOJYYCHUE U IPUMEHEHUE KpeMHMs. PU3NUecKMe M XMMHUYECKHE CBOMCTBA KPUCTAIIMYECKOIO KPEMHMS:
BOCCTAaHOBUTENIbHBIC (PEaKIMU C TaJOreHaMu, KHUCIOPOJIOM, pPAacTBOpPaMM WIesoueid, IUIABUKOBOW KHUCIOTOH) W OKHCIUTENbHbIE (pEakiuuu C
Metautamu). CoiicTBa okcuaa kpemuus (IV). Kpemuuesas kucnora u e€ conu. CuimkaTHast TPOMBIIIICHHOCTb.

Jdemoncrpauuu. [lonydenne Bomopona u ero coiicrBa. Komnekuusa «['anorensl — mpocteie BemecTsa». [lonyyenue xiaopa npu B3aMMOJIEHCTBUU
MepMaHraHaTa Kaiaus ¢ COJsIHOM KucnoToi. [lonydenne constHON KUCIOTHI U €€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA XJIOpHOM Boabl. OTOenuBaromiee
JENCTBHE KaBeseBor BoAbl. ['opeHne cimuku. B3psiB nerapabl niau NUCToHOB. [lonmydeHne Kucnopoaa pas3iioKeHUeM IIepMaHraHaTa KaJlusl 1 HUTpara
Hatpus. [lomyuyeHue OKCUIOB U3 MPOCTHIX M CIOXKHBIX BemecTB. OKUCIeHHe aMMuaKka ¢ TIOMOIIbIO UHIUKaTopa U 0e3 Hero. PasznokeHue nepokcuaa
BOJIOPOJa, €r0 OKUCIMTEIbHBIE CBOMCTBA B peakuuu c ruapokcuaoM xeneza (II) m BoccTaHOBUTENBHbIE — B pEaKUUU C KHUCIBIM PacTBOPOM
nepMaHraHata kKaius. ['openuwe cepbl. BzaumonelicTBue cepbl C MeETaUlaMM: aJlOMHHHEM, LUMHKOM, jxene3oM. llomydenue cepoBonopona u
CEpOBOAOPOAHON KUCIOTHI. Jl0Ka3aTenbCTBO HAMMYMS Cylnb(uI-HOHA B pacTBope. KadecTBeHHBIE peakuuy Ha Cyab(PUT-aHuOHBI. CBOWCTBA CepHOU
KucnoThl. KadecTBeHHBbIE peakiuu Ha cylnbpur- U cyibdaT-aHHuOHBL. (Cxema MPOMBIIUIEHHOW YCTaHOBKH (DPAaKIIMOHHOW MEPErOHKH BO3AyXa.
[Tonyuenue u paznoxxkeHue xjopuaa aMMoHus. KauectBenHas peakius Ha noH amMmoHus. [lonydyenue okcuaa azora(IV) B peakiuu meau ¢
KOHIIEHTPUPOBAHHON a30THOW kucioTod. B3aumopeiictBue oxcuaa azora(IV) ¢ Bomoil. PaznoxeHue HUTpata HaTpus, ropeHHE YEPHOTO MOPOXa.
I'openue docdopa, pacrBopenue oxcuna dochopa(V) B Bome. KauectBennas peakuust Ha docdar-anuod. Koyekiuss MUHEpaIbHBIX yIO0OpEHUI.
Konnexust npupoaHbIX coenuHeHui yriepoaa. Kpucrammmueckue pemérku anMasza u rpadura. Ancopbums okcunaa azora(lV) akTMBHpOBaHHBIM
yraém. BoccranoBienne okcuga meau (II) yrném. O3HakomiieHue ¢ KOJJIEKIMEHW MPUPOAHBIX CHIMKATOB U MPOJIYKIHEH CHIMKaTHON
IIPOMBIIITIEHHOCTH. [loydeHre KpeMHUEBON KUCIOThI B3aUMOIEHCTBUEM PACTBOPA CUIIMKATa HATPUS C CHIIBHOM KUCIOTOW. PacTBOpeHne KpeMHUEBOM
KHMCJIOTHI B IENOYH U Pa3I0KEHHE IPU HArPEBaHUH.

JlabopaTopHblie onbIThbl. KauecTBEHHBIE peakIMy HA FAJIOT€HUI-MOHBI. O3HAKOMIIEHUE C KOJUIEKIIMENW IPUPOIHBIX coeIMHEHUN ceprl. KauecTBeHHas
peakuus Ha cynbdar-aHuoH. [lomydeHue yriekucioro rasa (peakiueid Mpamopa ¢ COJITHOW KHCJIOTOM) U MCCe0oBaHue ero cBoucTB. KauecTBeHHas
peakuus Ha KapOOHAT-aHUOH.

IIpakTnueckas padora 8. [lonyueHne okCUA0B HEMETAIIIIOB U UCCIIEJOBAaHUE UX CBOWCTB.

IIpakTnyeckas padora 9. [lonydyeHue razoB 1 Uccie10BaHUE UX CBOMCTB.

Tema 8. Merayuinl (29 4)

Il]enounvie memannwi. 1looxeHne MEIOYHBIX METAJUIOB B Meproandeckon cucteMe sneMeHToB . . MenneneeBa. CTpoeHHe aTOMOB IIETOYHBIX
METAJIJIOB, 3aKOHOMEPHOCTH W3MEHEHUS UX (PU3NYECKUX M XMUMHUYECKHX CBONCTB B 3aBHCHMOCTH OT aTOMHOTO HOMepa (M3MEHEHHE TIOTHOCTH,
TEMIIEpaTyp IUIaBJIEHUS U KUIIEHUS, B3aUMOJIEHCTBUE C BOJOW). EnuHNYHbIe, 0COOCHHBIE M O0IME CBOMCTBA LIEIOYHBIX METANIOB B PEAKIMSIX C
KHUCJIOPOJIOM M JIPYTMMU HEMETaJUIaMH, KUJKUM aMMHUAKOM, OPraHUYECKUMH U HEOpPraHWYeCKUMH Kuciotamu. HaxoxkiaeHue mienoyHbiX METaioB B



npupojae, X mNojydyeHue U npumeHeHue. [lomydeHue m CBOMCTBa OKCHUIOB IIENOYHbIX MeTauioB. [I[€noum, ux cBoiictBa u npumeHenue. Conu
LIEJIOYHBIX METAJUIOB, UX IPEICTABUTEIN U 3HAUCHUE.

Memannot I1b-zpynnoi: meov u cepeopo. CtpoeHrue aTroMoB Meau U cepeOpa. Pu3nueckre M XMMHUYECKHE CBOMCTBA METAUIOB, UX IOJIYYCHHE H
npuMeHenne. Haxoxaenne meau u cepedpa B pupoje. CBoiicTBa M MpUMEHEeHNE BakHeHnX coennnenuii: okcuaoB meau (1) u (1), okenma cepedpa
(D), coneit meau (I1), (xmopun u cynsdar), coneii cepedpa(l) (bTopum, HUTpAT, XpOMAT, arerTar).

Bepunnuii, maznuit u wenounozemenvuvie memannst. [lonoxenue B nepuogudeckoi cucreme snemeHtoB [[. M. MenneneeBa. CTpoeHue aToMOB
metaiioB [IA-Tpynmnel. Haxoxienue B mpupoe, rnojiydyeHue, Gu3nyeckue 1 XMMHUUECKUe CBOMCTBA, MPUMEHEHHUE IeTI0YHO3EMENIbHBIX METaNIOB U UX
BOXHEUIINX COSNNHEHH (OKCHUIOB, THAPOKCHIIOB U cosielt). BpeMeHHas 1 mocTosiHHAS KECTKOCTD BOJBI, CIOCOOBI €€ ycTpaHeHus. IoHUTHI.

Hunk. Tlonoxenue B nepuogndeckoi cucreme snemeHtoB JI. M. MenneneeBa. CtpoeHue atoma, Qu3myeckue U XMMHUYECKHE CBOWMCTBA LIMHKA.
Haxoxnenue B npupoje, nojiydeHue 1 npuMeHeHne HMHKa. OKCcua, THAPOKCUI U COJIM LIMHKA: UX CBOMCTBA U IPUMEHEHHUE.

Antomunuii. Tlonoxenue B mepuoamyeckord cucreme snemeHtoB Jl. M. MengeneeBa. CtpoeHue aroma, (puU3HYECKHMe M XMMHUYECKHE CBOMCTBA
antoMuHus. Haxoxaenue B mpupojie, NojiydueHre 1 npuMeHeHue antoMuaust. OKCUl, TUAPOKCU U COJIA AJIFOMUHUS, B KOTOPBIX aTFOMUHUA HAXOAUTCS
B BU/JIE KaTHOHA, U ajltfoMUHaThl. CBOMCTBA M IPUMEHEHHE HEOPraHMUECKUX COEIMHEHUHN altfoMUHUS. OpraHnyeckue COeIMHEHNS aTlOMUHUS.

Xpom. Tlonoxenue B mepuonuyeckoit cucreme snemeHToB . M. MenneneeBa. CtpoeHue aroma, (u3HuecKue M XMMHUYECKHE CBOWCTBAa XpoOMa.
Haxoxnenue B mpupojne, mojiyueHue M NnpuMeHeHue Xpoma. CBONCTBa, MOJIyY€HHE U NPUMEHEHUE BAKHEHIIMX COEIMHEHUS XpoMa: OKCUAOB U
TUAPOKCHJIOB, IUXPOMATOB M XPOMATOB IIEJOYHBIX METAIIOB. 3aBUCUMOCTb KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U TMAPOKCHUJIOB XpOMa OT CTEIICHU
€ro OKHCJIEHUs. XpOMaThl U AUXPOMAThI, UX B3aUMHBIC IIEPEX0/Ibl U OKUCINUTEIbHBIE CBOMCTBA.

Mapzaney. 1lonoxenue B nepuoanyeckoii cucreme snemeHToB [. 1. MenneneeBa. Ctpoenue aroma, puandeckie 1 XMUMHUYECKHE CBOWCTBA MapraHIia.
Haxoxnenue B mpupoje, nojaydyeHrne U npuMeHeHue mapranua. Iloydenue, cBONMCTBAa U IPUMEHEHNE BAKHEHUIINX COCAUHEHUN MapraHia: OKCUJIOB,
THIPOKCHIIOB, COJICH ¢ pa3aMyHON crerneHbio okucieHus Maprania. Comu mapranna (VI), 3aBHCHMOCTh MX OKHCIHTEIbHBIX CBOWCTB OT CPEIIbI
pacTtBopa.

/Kenezo. Ilonoxenue B nepuoanyeckoi cucreme snementoB JI. M. MengeneeBa. CTpoeHue aroma, pu3nueckue U XMMHUYECKHE CBOICTBa jKenesa.
Haxoxnenue B mpupone, mojyuyeHue (4yryH, CTajib) U NpuUMeHeHHe >kene3a. [lonydeHue, CBONCTBA M NMPUMEHEHHE BaKHEHIIMX COEAMHEHUN
xene3a(ll) u (I1I): okcuaoB, THAPOKCHIOB, coseil. KoMIuiekcHbie coeTuHEHUS Keme3a.

JdemoncTpauuu. OOpa3ipl MIETOYHBIX METAUIOB. B3auMopaeicTBHE NIETOYHBIX METAIOB C BOJOW. Peakumsi okpammmBaHus IJIAMEHU COJISIMH
mea0YHbIX MeTayuioB. O6pasisl MetamuioB IIA-rpynnsl. B3aumoneiictBue kanblus ¢ Bojoi. ['opeHne maruust B BoJie ¥ TBEPJIOM YIJIEKHCIIOM Trase.
KauecTBeHHBIE peakIuu Ha KaATUOHBI MarHus, Kajablus, Oapus. Peakunuu okpammBanus niaameHu cossiMu MetauioB [[A-rpynmel. [lonydyenne xéctkoit
BOJIbI U ycTpaHeHue e€ xécTkocTu. [lomyuenne u nccnenoBanue cBoMCTB rugpokcua xpoma (I11).

OxucauTensHble CBOMCTBA TuxpomaTa Kanusa. OKUCIUTENbHbIE CBOMCTBA TIEpMaHTraHaTa Kajusl.

JlaGopaTopHble onbIThbl. KauecTBeHHBIE peakIMM Ha KaTHOHBI Menu M cepebpa. IloiaydeHue M uccienoBaHME CBOWCTB THAPOKCHIA IIUHKA.
B3anmoneiicTBre allOMHHUSA C pacTBOpaMHM KHUCJIOT W mienodei. [lomydeHne u u3ydeHuWe CBOMCTB Truiapokcuaa amoMuHud. Koiuteknus
KEJEe30COePKAILUX PYA, YyryHa U cTanu. [losmydeHne HepacTBOPUMBIX TMIPOKCUIOB JKEI€3a U U3ydEHUE UX CBOMCTB. IlomydeHue KOMIUIEKCHBIX
COEIMHEHMH JKere3a.

IIpakTnyeckas padora 10. Pemenne skcriepuMeHTaIbHBIX 3a4a4 110 TeMe «[lomydyeHne coeTMHEeHni METAJUIOB U UCCIIEA0BAHUE UX CBOMCTBY.
IIpakTuyeckas padora 11. Pemienne skcnepuMeHTaIBHBIX 3a1a4 110 TeMaM: «Metamibs» 1 «Hemeramis.



1.1 TEMATUYECKOE IIJIAHUPOBAHUE (XUMMSI. 10 kaace)

KonnuecTBo Hacos,

IlnanupyemMble KOHTPOJILHO-OL¢HOYHbIE NPOLEAYPbI

Ne n/nn MN3YYAEMBIE TEMBI (PA3JIEJIBI) OTBOTHMBIX Ha H3yueHHe (KOHTpOIbHAS paﬁoT?, NpaKTHYecKas padoTa, caMOCTOATEIbHAS
padoTa, ncbMeHHbII 3a4eT, TeCT, AUKTAHT, KOJUIOKBUYM M T.I1.)
1 HayvaJjbHble NOHATHSI OPraHUYeCKOH XUMUM 17 K-1, 3KP -1, ITP-1
2 IIpenenbHbIe YII1eBOAOPOAbI 8 CP-1
3 HenpeneabHble yriaeBog0poaAbl 17 K-1, CP-1, ITP-1
4 ApoMaTHYecKHe yriaeBod0POabl 11 3KP -1
5 IIpupoanbie HCTOYHUKH YIJIEBOJIOPOA0B 6 CP-1
6 I'mapoxkcusicoaep:kanue OpraHnvyecKue BelecTsa 18 3KP -1, TTP-1
7 AJIbJerujibl 1 KETOHDI 7 K-1, ITP-1
8 Kap0oHoBbIe KHCJI0TBHI H X IPOU3BOIHbIE 17 3KP -1, ITP-1
9 YriaeBoanl 12 KP -1, ITP-1
10 A30TOCOep:KalHe OPraHHYECKHE COeTHHEHHS 23 KP-1, 3KP -1, [1P-2
1.2 TEMATHUYECKOE IIVIAHUPOBAHUE (XUMMUJI 11 knace)
KoJIH4eCTBO YACOB HJ]aHI/IpyeMLle KOHTPOJILHO-OIICHOYHbIC IMpoLEAYPbI
Ne n/n HN3YYAEMBIE TEMBI (PA3JEJIBI) OTBOMMMBIX Ha myqel’me (KOHTpOJIBbHAS paﬁOTil, NpaKkTHYecKas padoTa, caMOCTOATeIbHAs
paboTa, NMCbMEHHBIIi 3a4€eT, TeCT, AMKTAHT, KOJJIOKBHYM H T.I1.)
1 Crtpoenue atoma. [lepnoanyeckuii 3aK0oH 1 13 3KP -1
NnepuoaInyecKasi cucreMa XuMu4eckux jiementon . U.
MenpgeseeBa
2 XuMu4ecKasi CBSi3b M CTPOEHHE BelllecTBa 14 K-1, ITP-1, KP -1
3 JlucnepcHble CHCTEMBI H PACTBOPbI 11 KP-1. ITP-2
4 XHUMHYECKHE PeaKIMH 11 I1P-1
S XHMHYEeCKHe PeaKIi B pacTBOpax 14 3KP-1, I1P-3
6 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE POLECCHI 10 KP-1
7 HemeTamibl 34 IP-2,KP-1
8 Mera/LIbl 29 IP-2,KP -2




