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ITossicHuTENbLHAA 3aNIHCKA

Pabouass mporpaMma 1O XHMHHM Ha YPOBEHb CPEIHEro OOLIero OoOpa3oBaHUS COCTaBJICHA Ha
OCHOBaHMHU IPUMEPHOH NpOrpaMMbl CpeIHEero obmero oOpa3oBaHUs IO XHUMHHM, pa3paboTaHa B
COOTBETCTBMM ¢ TpeboBanusAMu DenepaibHOIO TOCYAAPCTBEHHOIO 00pa30BaTelIbHOrO CTaHaapra
cpeanero obmero oOpaszoBanus (nanee - ®I'OC COO) k CTpyKType OCHOBHOI 0Opa3oBaTeNbHOMN
nporpamMmbl, OenepansHpiM 3akoHoM «O06 oOpazoBanun B Poccuiickoit @enepanmm» ot 29 nexabps 2012
T.

s peanuzanmu nporpamMMbl ucronb3ytoTcs yueOHuku: Epemun B. B. Xumust.10 kiace. YriryOneHHBIH
yposenb / B.B. Epemun, H.E. Ky3pmenko, B.1. Tepenun, A.A. [Ipo3nos, B.B. Jlynun. - 2-e u3n,
crepeotuil. - M.: [Ipoda, 2019. - 446 c.

Oprannueckass XuMHsl paccMmarpuBaercss B 10 Kjlacce M CTPOUTCS C y4e€TOM 3HAaHHM,
MOJYYECHHBIX YYallMMHCS B OCHOBHOMU MIKOJE. [I03TOMY €€ u3ydyeHrne HaYMHaeTcs ¢ OBTOPEHUS
BAKHEUIINX MOHITHI OPraHUYECKOW XUMHUHU, PACCMOTPEHHBIX B OCHOBHOH IIIKOJIE.

[Tocne mnoOBTOpeHMs] BaKHEWIIMX TOHATHI paccMaTpUBaeTCs CTPOEHHWE U KIacCH(pUKalus
OPraHUYECKUX COCIUHEHUN, TEOPETUYECKYI0 OCHOBY KOTOPOM COCTaBJISET COBPEMEHHAs TEOPUs
XUMHYECKOTO CTPOEHHUSI C HEKOTOPBIMH JJIEMEHTAMH 3JEKTPOHHOM TEOPUU M CTEPEOXHUMHH.
JlornueckuM MpoI0JKEHUEM BeAyIIel Uien O B3aMMOCBS3U (COCTaB — CTPOEHHE — CBOWCTBA)



BEILECTB SBISICTCA TeMa «XMMHUYECKHE PEAKLMM B OPraHUYECKOM XUMHUW», KOTOpas 3HAKOMUT
yYamuxcs C KiIacCUPUKAMEeH peaknuii B OPraHUYECKONM XWMHUU W JIAeT MPEJCTaBIECHUE O
HEKOTOPBIX MEXAHU3MAaX UX MPOTEKAHUS.

[TosyueHHBlE B MEPBBIX TEMaxX TEOPETUYECKUE 3HAHUS YYaIMXCS 3aTE€M 3aKpEIUIIOTCS U
pa3BUBaIOTCS Ha 0OraToM (paKTUYECKOM MaTepHalie XMMHU KJIaCCOB OPraHMYECKUX COETUHEHHUIA,
KOTOpPbIE PACCMATPHUBAIOTCS B MOPSIKE YCIOKHEHHS OT Oojiee MPOCThIX (YIJIEBOJOPOIOB) A0
Haubosee CiOXKHBIX (OmomonumepoB). Takoe TMOCTpOEHHE Kypca T[O3BOJSET YCHIIUTH
JeyKTUBHBIN IIOAXOJ K U3YYEHHUIO OPraHUYECKON XUMUH.

esn u3y4yeHusi XUMHUM B CPeHEH HIKOJIe:

* popmupoBaHue y 00yJarOMUXCsl YMEHUS BUACTh U IOHUMATh IIEHHOCTh O0OPa30BaHMUs,
3HAYMMOCTh ~XMMHYECKOTO 3HAHHS JUIS KaXJOTO YEJIOBeKa, HE3aBHCUMO OT  €ro
po(hecCHOHANTLHOM e TEIbHOCTH,

* popmupoBaHue y 00yJarOIUXCsl YMEHUH pa3iindaTh (GaKThl U OLEHKH, CDABHUBATH OLICHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHSIMH OIICHOK U CBSI3b KPUTEPHEB C ONMPEACICHHON CUCTEMOM
IEHHOCTE!, (OPMYJIMPOBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

* (¢opmMupoBaHHE Yy OOYYAIOUIMXCS LEIOCTHOTO MPEICTABICHUS O MHPE W POJIM XHMHU B
CO3JIaHUHM COBPEMEHHOW €CTECTBEHHO HAYYHOH KapTHUHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI U
IIPOLIECCHI OKPYIKAOIIEH IEHCTBUTEIBHOCTH — IIPUPOIHOM, COLUAIBHOM, KyJIbTYPHOM,
TEXHUYECKOH Cpelibl, — HMCIIOIB3YsI U TOI0 XUMHUCCKUE 3HAHMUS;

* MpHOOpeTeHrne OOYYAIOIIUMIUCS OINbITa PasHOOOPa3HON AEATENFHOCTH, OMbITa MO3HAHHUA U
CaMOIIO3HAHUS; KJIFOUEBBIX HABBIKOB, MMEIONIMX YHHBEPCAIILHOEC 3HAYCHUE Ui Pa3IHYHBIX
BUJIOB JICATEIHLHOCTH (HABBIKOB pEIICHUS MpoOJeM, NMPHHATHS PEIICHHH, MOWCKA, aHAIW3a U
00paboTkn WH(POpPMAIMK, KOMMYHHUKATUBHBIX HABBIKOB, HAaBBIKOB W3MEPCHUH, HaBBIKOB
COTPYAHUYECTBA, HABBIKOB 0€30MacCHOT0 OOPAIICHHUS C BEIIECTBAMU B IIOBCEIHEBHON KU3HH

O0mas xapakrepucTuKa yueOHOro npeamera

OcoOeHHOCTH conep)KaHUsA OOY4YEeHHsS XUMHUHU B CpeIHEH IIKoie 0O0YCIOBIEHBI cHElUPUKON
XMMHUU KaK HayKd U TOCTaBJICHHBIMM 3ajauaMd. OCHOBHBIMM IMpOOJEMaMHU XMUMHUHU SIBISIIOTCS
U3y4eHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBHCHMOCTH MX CBOWCTB OT CTPOCHHS, MOJTYYCHUE
BEIIIECTB C 3a/laHHBIMU CBOMCTBAaMH, UCCIIEJOBAHUE 3aKOHOMEPHOCTEH XUMHMUECKUX PEeaKIMUi U
IyTell yNpaBieHUsS UMM B IENAX IMOJNyYeHHs HEOOXOAMMBIX UYEIOBEKY BEUIECTB, MAaTEPHAJIOB,
sHepruu. B paboueil mporpamMme No XMMHM HAllUIM OTPaXKEHUE OCHOBHBIE COJIEpKaTeIbHbIE
JIVHUU:
o «BemecTBoO» - 3HaHNE O COCTABE M CTPOCHUHU BEILIECTB, UX CBOMCTBAX M OMOJIOTNYECKOM
3HAYCHUU;
o «XuMHYECKAs peaKuusD - 3HAHUE O TPEBPALICHUN OJJHUX BEIIECTB B JAPYTHUE, YCIOBUIX
NPOTEKaHUS TAKUX MPEBPALIEHUH U CII0CO0axX YMpaBJICHUs PEaKLUAMHU;
o «lIpumeHeHHE BelIECTB) - 3HAHNUE U OTBIT 0€30MMaCHOT0 OOPAIICHHUS C BEIECTBAMH,
MaTepHajaMM U IpolieccaMy, He0OXOIMMBIMU B OBITY U Ha MIPOU3BO/ICTBE;
o «SI3BIK XUMMH» - OIIEPUPOBAHUE CUCTEMON BAXKHEUIINX XUMUYECKUX IOHATHM, 3HAHUE
XUMHUYECKOH HOMEHKIJIATYphl, a TaK JK€ BIIaJIeHNe XUMUYECKOH CHMBOJIUKOM
(XuMu4yeckuMHu GopMyIaMu U YpaBHEHUSIMH )

MecTto npeamera B 0a3MCHOM y4eOHOM IIaHe

IIporpamMma paccunrtana Ha u3ydenne xumun B 10-11 xkmaccax B o6beme 340 yueOHBIX 9acoB.
10 knacc - 5 gacoB B Henenro, 170 gacoB B rog.
11 knacc - 5 gac B Heaemro, 170 gacoB B roj.



Pa3nea 1. Ilnanupyemble pe3yJibTaThl 0CBOCHHUsI y4eOHOI0 MpeaAMeTa
JInuHOCTHBIE, MeTaNlpe/IMeTHbIE U NPeMeTHbIE Pe3yIbTAThI
OcHOBHBIE JIMYHOCTHBIE Pe3yJIbTAaThl 00y4YeHHs] XMMHH:

* (¢opMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTU H
CIOCOOHOCTH yYalIUXcsi K CaMOpPa3BUTHIO U €aMoOOpa3oBaHUI0O Ha OCHOBE
MOTHBAIlMM K OOYYEHHI0O M TO3HAHHMIO, OCO3HAHHOMY BBHIOOPY U MOCTPOCHHUIO
JalbHenIel UHIUBUIYalIbHOW TPAaeKTOpHH 0Opa3oBaHus Ha 0a3e OpPUEHTHUPOBKHU B
Mupe npodeccuii M NPo(EeCCHOHAIBHBIX NPEANOYTCHUH, C YY4ETOM YCTOMYUBBIX
MO3HABATENIbHBIX HWHTEPECOB, a TAaKKe Ha OCHOBE (HOPMHPOBAHUS YBAKUTEIHHOIO
OTHOLLUEHUS K TPYY, Pa3BUTHS OIbITA Y4aCTHUS B COL[UATIBHO 3HAUMMOM TPYJIE;

*  (opMupoBaHUE IETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKH U OOLIECTBEHHOW MPAKTUKH, YUUTHIBAIOIIETO COLIUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOr000pa3rue COBPEMEHHOT0 MHPA;

* (QopMupOBaHHE KOMMYHHUKaTHUBHOW  KOMIIETEHTHOCTM B  OOLICHUM U
COTPYJIHUYECTBE CO CBEPCTHHKAaMH, JETbMHM CTapliero W MIIQJIIEro BO3pacTa,
B3pOCIBIMH B IIpoliecce 00pa3oBaTENbHOM, OOIECTBEHHO TOJIE3HOH, Yy4eOHO-
HCCIIEA0BATENBCKOM, TBOPYECKON U IPYTUX BUJIOB ACATEIBHOCTH;

* (¢opMupoBaHHE LEHHOCTU 3I0POBOrO U Oe30macHOro oOpasza KM3HHU; YCBOCHHUE
MpaBWJI  HMHAWBHUIYaJbHOTO U  KOJUIGKTMBHOTO  0O€30MacHOr0  TOBEIEHUS B
YPE3BBIYANHBIX CUTYALMAX, YTPOKAIOUIUX )KU3HHU U 3J0POBBIO JIIOJIEH;

* ¢opMupOBaHHE OCHOB  SKOJOTHYECKOHW  KyIbTYpbl, = COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIILICHHUS, Pa3BUTUE ONBITA SKOJIOTMUYECKU
OPUEHTUPOBAHHOW pPe(ICKCUBHO-OIICHOYHOW ¥ TIPAKTHYECKOW JCSITETHLHOCTH B
KU3HEHHBIX CUTYaLHSIX.

MeranpeamerHble pe3yJabTaTbl OO0y4YeHHs B cTapliell IIKOJE COCTOST U3
OCBOCHHBIX YYAIIMMHUCS MEXIIPEIMETHBIX IMOHATUH M YHHUBEPCAJIbHBIX Y4YEOHBIX
JelcTBUll (peryiasiTUBHbBIE, MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE), CIIOCOOHOCTH HX
UCIOJIb30BaHUS B  yuyeOHOM, T[I03HABaTeNbHOM U  COLUAJIBHON  IpPaKTHKE,
CaMOCTOSITENIbHOCTH IIJIAHUPOBAHUS M OCYILECTBJICHUS Yy4eOHOW MAEATeNbHOCTH U
OpraHu3aly y4yeOHOro COTpPYAHHMYECTBA C IE€JaroraMM M CBEPCTHHKAMH, K
MIPOEKTUPOBAHMIO U TOCTPOCHUIO MHIMBUyaIbHOW 00pa30BaTeIbHOIN TPACKTOPHUH.

OcHoBHbBIC MCETAIIPEAMCETHBIC PC3YJIbTATHL 06yquI/151 XHUMUU!

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁﬂme JeHcTBUS
° CaMOCTOATCIIBHO ONpPEACIATh HOCIIHW, 3aJaBaTbh IapaMETpbl W KPUTCPUH, 110
KOTOPBIM MO’KHO OIIPCACINUTD, YTO LEJIb JOCTUTHYTA,

* OIICHMBAaTb BO3MOXHBIE IIOCIEACTBMS JIOCTM)KEHUS IIOCTABICHHOM ILIEIM B
JCATCIIBHOCTH, COOCTBEHHOH JKU3HH U KU3HU OKpYyXarouux J'IIO)IGfI, OCHOBBIBAACH
Ha COOOpaKEHUAX STUKU U MOpaIH;
*  CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeIbHOM
JESATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;
*  OLIEHUBATbh PECYPCHI, B TOM YHCIIE BpEMS U Ipyrue HeEMaTepHalbHbIE PECYPCHL,
HE00XO0IMMBIE /7S TOCTHXKEHUS TIOCTABIICHHOM LIEJH;
° BI)I6I/IpaTB IMYyTb JOCTHUXKXCHUS LCIINU, INITAHUPOBAThL PCIICHUC ITOCTABJICHHBIX 3a41a4,
ONTUMU3HUPYS MaTepHAJIbHBIE U HEMATEPUAJIbHBIE 3aTPaThl;
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*  OpraHu3oBBIBaTh 3()(HEKTUBHBINA OUCK PECYPCOB, HEOOXOUMBIX ISl TOCTHKECHHUS
IMOCTaBJICHHOM I1CIIH;

*  COINOCTABJIATH NOJYYCHHBIA PE3YNbTAT IEATEILHOCTH C TIOCTABICHHOW 3apaHee
LEJIBIO.

Ilo3HaBaTe/IbHBIE YHHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

* HCKaThb M HAaXOOUTh OOOOIIEHHBIE CHOCOOBI pelIeHus 3agad, B TOM YHCIE,
OCYILIECTBISATh Pa3BEPHYTHIH MH(GOPMALMOHHBINA MOUCK U CTAaBUTh HA €r0 OCHOBE
HOBBIC (y4eOHBIC U MTO3HABATEIILHEIC) 3a/1a4H;

* KPUTHUYECKH OIICHMBATh U MHTEPIPETUPOBATH MHYOPMAIMIO C Pa3HBIX MO3UIHH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHs B MHYOPMAIIMOHHBIX UCTOUHUKAX;

*  HCIOJb30BAThH pa3inyHbIe MOJEJIbHO-CXEMaTUYECKUE cpeacrBa I
MPEJICTABJICHUSI CYIIECTBEHHBIX CBA3EH M OTHOUIEHUW, a TAaKXe MPOTUBOPEUYHUU,
BBISIBJICHHBIX B MH(POPMALIMOHHBIX HCTOYHUKAX;

* HAXOAWTh WM TPHUBOAUTH KPUTHUYECKHUE APTYMEHTHl B OTHOLICHUU JCUCTBUH U
CY)KIEHUW JpYroro; CIOKOWMHO M pa3yMHO OTHOCUTbCA K KPUTUYECKHM
3aMEYaHusIM B OTHOIIECHHH COOCTBEHHOTO CYXJIEHUS, paccMaTpuBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJUTH 32 PaMKH Y4eOHOTO TMpeaMeTa M OCYIIECTBIIATH LEICHAIPABICHHBINA
MOMCK BO3MO>KHOCTEH ISl IMPOKOTO MEPEHOCca CPECTB U CIIOCOOOB IEHCTBUS;

* BBICTpAauBaTh HWHAMBUAYAJIbHYI0 00pa30BaTEeNbHYI0 TPAEKTOPHIO, YUHUTHIBas
OTrpaHUYEHUS CO CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OIPAHUYECHUS;

*  MEHSTH U YIAEPKUBATh Pa3HbIC MO3UIIMHU B TIO3HABATEIHLHOMN JCSITEIIBHOCTH.

KoMMyHHKaTHBHBIEC YyHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUA

* OCYULIECTBJISATh [ICJIOBYI0O KOMMYHMKAI[MI0 KAaK CO CBEPCTHUKAaMH, TaK U CO
B3pPOCJIBIMH (KaK BHYTpU 00pa30BaTEeNbHON OpraHu3alliy, Tak U 3a ee MpeesiaMu),
oa0upaTh MapTHEPOB JUIsSl JI€IOBOM KOMMYHUKALIMU UCXOAS M3 COOOpakeHUiH
PEe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE IMYHBIX CUMIIATU;

*  IIpH OCYILIECTBJICHUU IPYNIOBON pabOTHI OBITH KaK PyKOBOJUTENEM, TAK U YJICHOM
KOMaHZbl B Pa3HBIX pOJsIX (reHepaTtop uIeH, KPUTHK, HUCIIOJIHUTENb,
BBICTYMNAIOUINI, SKCTIEPT U T.1.);

*  KOOPIMHHPOBATH U BBITIONHATH PAaOOTy B YCIOBHUSAX PEATbHOT0, BUPTYAIBHOTO U

KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

*  Pa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HUCIOIb30BAHHEM

aJICKBaTHBIX (YCTHBIX U MMUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

* pacmo3HaBaTh KOHGIMKTOTCHHBIE CUTYAllMH U MPEIOTBPAIaTh KOHMIUKTHI A0 HX
aKTUBHOM (a3bl, BBHICTpAauUBaTh JAEJIOBYIO M 0Opa30BaTEIbHYI0 KOMMYHHKAIIHIO,
n30erast TMYHOCTHBIX OIEHOYHBIX CYXKJICHUU.

B pezynomame usyuenusn yueonozo npeomema «Xumua» na ypoeHe cpeonezo ooujeco
oopazosanus:

Buinycknuk na yenyonennom ypoeue nayuumca:

- packpbIBaTh Ha NMpUMepax pojib XMMHUU B ()OPMHPOBAHUU COBPEMEHHON HAay4HOMU
KapTUHBI MHUpa U B MPAKTUYECKOHN AEATEIBHOCTH YeJIOBEKa, B3aUMOCBSA3b MEXKIY
XUMHUEH U JPYTUMH €CTECTBEHHBIMU HaYKaMH;

- WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHHE U 3BOJIOLUIO OPraHUUYECKON XUMHUHU

KaK HayK{ Ha Pa3InYHbIX UCTOPUYECKUX dTaNax ee pa3BUTHS;

- yCTaHaBIMBaTb IPUYMHHO-CJIEACTBEHHBIE CBA3M MEXAY CTPOEHHUEM AaTOMOB
XUMHUYECKHUX DJIEMEHTOB U NEPUOAMYECKHM H3MEHEHHUEM CBOWCTB XMUMHUYECKHUX
AJIEMEHTOB U HMX COEAMHEHHH B COOTBETCTBUU C IOJIO)KEHHEM XUMHYECKHX
JJIEMEHTOB B IEPUOIUUYECKOM CUCTEME;

- aHANU3MPOBATh COCTaB, CTPOCHHME U CBOWCTBA BEILECTB, MPUMEHSS IOJOKEHUS
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OCHOBHBIX XHMHYECKHUX TEOPHIl: XUMHYECKOIO CTPOCHHUS OpPraHMUYECKUX
coequHennii  A.M. byrtiepoBa, CTpoeHHMsT aToMa, XHMHUYECKOM CBA3H,
NMEKTPOJIUTUYECKON AMCCOLMAIMM  KHCJIOT UM OCHOBAHMM; yCTaHaBIUBAaTh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEKy CBOMCTBAMH BEILECTBA U €r0 COCTABOM U
CTPOEHHEM,;

MPUMEHSTh MpaBUja CHUCTEMAaTUYECKOW MEXIYHApOJHOM HOMEHKIATYphbl Kak
CpeACTBa pa3NUUEHUs U UACHTU(HUKAIIMH BEIIECTB 110 UX COCTaBY M CTPOCHHUIO;
COCTaBJISITh MOJICKYJISIDHbIE U CTPYKTYpHbIE (OPMYJIbI HEOPraHUYECKHX U
OpPraHUYECKUX BELIECTB KaK HOCHTENEeW MH(POPMALUU O CTPOCHUHU BEILECTBA, €ro
CBOMCTBAX M MPUHAIICKHOCTHU K ONPEACICHHOMY KJIacCy COSAMHEHHIA;

OOBSICHATH MPHUPOIY U CIIOCOOBI 00pa30BaHUSI XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(moNsApHOM, HEMOJIAPHOM), WOHHOW, METAJUTMYECKOW, BOJOPOJHOM - C IICNIBIO
OIpeeNICHUs] XUMUYECKON aKTUBHOCTH BEILIECTB;

XapaKkTepu30BaTh (PU3NYECKHE CBOWCTBA HEOPraHUYECKUX U OPraHHUYECKUX
BEIIECTB U YCTAHABJIMBATH 3aBUCHMOCTH (PM3UUYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAITTNYECKON PEIIETKH;

XapaKTepu30BaTh 3aKOHOMEPHOCTH B MU3MEHEHUM XMMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COCTUHEHHH, BHICIIUX OKCHJIOB U TUAPOKCHUIIOB;
MPUBOJUTL TPUMEPHl XUMHUYECKMX PpEaKLUUN, pacKpbIBAIOLIUX XapaKTepHBIE
XUMHUYECKHE CBONCTBA HEOPTaHWYECKUX M OPraHMYECKHX BEHIECTB H3yYCHHBIX
KJIACCOB C LEJbI0 UX UACHTU(PUKAIIMN U 00BACHEHUS 001aCTH IPUMEHEHUS;
OTIpEICTISATh MEXaHU3M PEAKIMU B 3aBUCIMOCTHU OT YCJIOBUU MPOBEICHUS PEAKIIUU
U MPOrHO3UPOBATh BO3MOKHOCTb NPOTEKaHUS XMMHUYECKUX pPEaKLIUA Ha OCHOBE
TUIA XUMAYECKOU CBSI3U M aKTUBHOCTHU PEareHTOB;

YCTaHABJIMBATh  3aBUCUMOCTb  PEAKLMOHHOW  CIIOCOOHOCTH  OpPraHM4ECKHX
COCMHEHUI OT XapakTepa B3aMMHOIO BIUSHUS aTOMOB B MOJIEKYJIaX C IENbIO
IIPOrHO3UPOBAHUS MPOJLYKTOB PEAKIINN;

yCTaHABIMBAaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakIMH W CMELICHUS
XMMHAYECKOTO PAaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LENBIO ONpPEACTICHHS
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUSI XUMUUYECKUX MPOIIECCOB;

YCTaHABIIMBATh T'E€HETHMYECKYIO CBSI3b MEXKIYy KilaccaMd HEOPraHMYeCKHX U
OpPraHUYECKUX BEIECTB JJIi OOOCHOBAaHMWS NPUHIMIIHMAIBHOM BO3MOXXHOCTU
MOJIy4YE€HHUsI HEOPraHMYECKUX U OPraHUYEeCKHX COEIMHEHUH 33aJJaHHOTO COCTaBa U
CTPOCHUS;

o0UpPaTh PeareHThl, YCIOBUS M ONPEENATh IPOAYKTHI PEaKui, MO3BOJISIFOIINX
peanu3oBaTh J1aOOpaTOPHBIE U MPOMBIIIUIEHHBIE CITOCOOBI MOMYYEHHs BaXKHEUIIINX
HEOpPraHMYECKHUX U OPraHMYECKHUX BEIIECTB;

ONPEAEIATh XapaKTep Cpelbl B pe3ysbTaTe TUAPOIM3a HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB W MPHUBOJAUTH MPUMEPbl THJIPOJIU3a BEUIECTB B
MOBCEJJHEBHON JKM3HM 4YelloBeKa, OMOJOTMYECKMX OOMEHHBIX Hpoleccax Hu
MIPOMBIIIJIEHHOCTH;

IIPUBOJUTL IPUMEPBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLHUI B IMPHUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIIbHOCTH OPraHU3MOB;
00OCHOBBIBaTh MPAKTHYECKOE HCIOJIb30BaHUE HEOPIaHWYECKUX U OPraHMYeCKHX

BEUICCTB U UX peaKHI/Iﬁ B IIPOMBIIIIJICHHOCTHU U 6I)ITy;

BBIIIOJHATh XMMHUYECKUH OSKCIEPUMEHT [0 PacClHO3HABAHUI0O U TOJIYYECHHIO
HEOpPraHMYECKHUX U OPraHUYECKUX BEILIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KilaccaM
COEJIMHEHUI, B COOTBETCTBUU C NMpPaBWJIAMU M IpueMaMu Oe30macHoil paboThl ¢
XUMHUYECKUMHU BELIECTBAMH U JaOOPATOPHBIM 000PYy/1I0BaHUEM;

MPOBOJIUTH PAcueThl HAa OCHOBE XMUMMYECKMX ()OpPMYJ M YpaBHEHHH peaxIiHii:
HaX0XJICHHE MOJIEKYJIIpHOH (OpMyNIbl OpPraHMYECKOro BEIIeCTBA IO  €ro
IUIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOZSIIMX B €0 COCTaB, WM IO
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MPOAYKTaM CropaHUs; pacyeThl MacCOBOM JONM (Macchl) XHMHYECKOTO
COCIMHEHHUS B CMECH; pacueThl Macchl (0oObeMa, KOJIMYECTBAa BEIIECTBA)
MPOJYKTOB PEAKIUU, €CIM OJHO M3 BEUIECTB JAAHO B M30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOW WM OOBEMHOW JIOJM BBIXOAA TMPOJYKTAa PEaKIUU OT
TEOPETUYECKH BO3MOXHOTO; pacdeThl TEIUIOBOrO 3 (deKTa peakiuu; pacyeThl
OOBEMHBIX OTHOIICHUH Ta30B TPU XHUMHUYECKUX PEAKIMSIX; PacdyeThl MacChl
(oObema, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CIIA OJHO U3 BEUIECTB JaHO
B BUJIC PacTBOpA C ONPEICICHHON MAaCCOBOM JI0JIei PaCTBOPEHHOT'O BEIIECTBA;
WCIOJIb30BaTh METOJbl HAYYHOTO MO3HAHUS: aHAlU3, CHHTE3, MOJCIMPOBAHUE
XUMHAYECKHX TIPOLIECCOB W SIBJICHUI - NPU PEHICHUU Y4eOHOUCCIICIOBATEILCKUX
3aJad MO M3YYEHHUIO CBOWCTB, CIIOCOOOB TOJNIYYEHHsS M  paclo3HaBaHHA
OpPTraHUYeCKUX BEIUICCTB;

BIQJICTh TpaBWIaMU 0Oe30MacHOro OOpamieHus C CIKUMH, TOPIOYHMH U

TOKCUYHBIMH BC€UICCTBAMHU, CPECACTBAMUA OBITOBOM XHUMUU,

OCYHICCTBJIATDH ITIOHUCK XUMHYECKOU I/IH(i)OpMaI_II/II/I 110 Ha3BaHUAM,

uaeHTU(PUKATOPaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

KPUTUYECKH OIICHUBATh W HHTEPIPETUPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
coJiepKallytocs B COOOLIECHUSX CpPEICTB MaccoBOW HHGOpMAIUHU, pecypcax
HNuTepHeTa, HAyYHO-TIOMYJISPHBIX CTaThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJNSAX BBISBICHHS OIIMOOYHBIX CYXICHUH U (OPMUPOBAHUS
COOCTBEHHOU MO3UIINH;

yCTaHABIMBAaTh B3aUMOCBS3W MeEXAy GakTaMd | TEOpUeH, NPUUYMHOU U
CJICJICTBUEM IIPU aHATN3E MPOOJIEMHBIX CUTYaIlMii 1 000CHOBAHUU MPUHUMACMBIX
pelIeH HAa OCHOBE XMMHYECKUX 3HAHUI;

MPEICTaBIATh IYTH pEHmIeHUS TI00adbHBIX TMPOOJEM, CTOSMIMX  TEpen
YEeJIOBEYECTBOM, M TMEPCHEKTUBHBIX HAMPABJICHUW Ppa3BUTHS XUMHUYECKUX
TEXHOJIOTHI, B TOM YHCJIE TEXHOJOTHI COBPEMEHHBIX MATEPHUAIOB C PAITUYHOU
(YHKIIMOHATIBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBIPbS, MEepepabOTKU U
YTHIM3ALUU TPOMBIIIJIEHHBIX U OBITOBBIX OTXOIOB.

Bbmycmmx Ha yanyﬁnermom YPOGHE nojtyuum 603MONICHOCMb HAYUUMBCAS

(I)OpMy.TII/IpOBaTB LECJIb UCCIICAOBAHMS, BBIABUTATh U MIPOBEPATH IKCIICPUMEHTAJIBHO
TUIIOTE3bI O XUMHYSCKHX CBOMCTBAX BCIICCTB HAa OCHOBC HMX COCTaBa U CTPOCHMUA,
HUX CIOCOOHOCTH BCTYIIAaTb B XUMHWYCCKUC PCAKIUHU, O XAPAKTCPEC U MPOAYKTAX
PA3ITNYIHBIX XUMHUYCCKUX peaKuHﬁ;

CaMOCTOATCIIbHO IJIAHUPOBATHL U IMTPOBOAUTE XUMHNYECCKHUEC SKCIICPUMCHTEI C
coOJI0IeHHEM TIpaBmII O€30MacHOM paboThI ¢ BEIIECTBAMU U JTa00PaTOPHBIM
o0opyI0oBaHUEM;

UHTEPIPETUPOBATH JIAHHBIE O COCTABE U CTPOSHUU BEIIECTB, OTyUYEHHBIE C

MMOMOIIBbIO COBPEMCHHBIX (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/IX METOOO0B,;

ONUCHIBaTh COCTOSIHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHWYECKUX TIPEACTABICHHUI O CTPOCHUH aToMa JJIsi OOBSICHEHUS PE3YIhTaTOB
CHEKTPAJIbHOTO aHAIN3a BEILECTB;

XapaKTepU30BaTh POJIb a30TOCOIECPKAIINX TETEPOIUKIMUSCKIX COSAMHEHUN 1
HYKJICMHOBBIX KUCJIOT KaK BaKHEHIIINX OMOJIOTHYECKH aKTUBHBIX BEIECTB;
MIPOTHO3UPOBATH BO3MOYKHOCTH MPOTEKAHUS OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX
peaKIuii, IeXKaIIMX B OCHOBE TPUPOTHBIX U TPOU3BOJICTBEHHBIX MTPOIIECCOB.



Pa3nen 2.Conep:xkanue yueoHoro marepuaja «Xumus» 10-11 kiaaccax

Conep:kanue pa3aesioB 4 TeM yueOHoro npeamera " Xumus'"

10 xaacce (5 4 B Henenro, Becero 170 u.)
Tema 1. [loBTOpenne u yriayosaenue 3Hanui (25 4.)
Amomno-monexkynaproe yuenue. BemecTBa MOJEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS.
KauecTBeHHBII M KOJMYECTBEHHBI COCTaB BemiecTBa. MoJsipHasi W OTHOCHUTEJIbHAs
MOJIEKYJIIpHasi Macchl BelecTBa. MoJibHast 107151 M MaccoBasi J0JIsl SJIEMEHTA B BEILIECTBE.
Cmpoenue amoma. ATomHass opOutanb. I[IpaBuna 3amojsHEHUS SJIEKTPOHAMHU AaTOMHBIX
opbutaneii. Banentusle 3nekTpoHsbl. [lepuonndeckuil 3akoH. @opMysIMpOBKa 3aKOHA B CBETE
COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM aToMa. lI3MeHeHue CBOWMCTB 3JIEMEHTOB U MX
COCIMHEHUH B IEPHOJIaX U TPYIINaX.
Xumuueckasa c6:3b. DIEKTPOOTPULIATEILHOCTb. Buabl xumuueckoil cBsi3u. MoHHass cBs3b.
KoBasneHTHas HemosipHast U MOJsIpHAs cBsi3b. OOMEHHBIN U TOHOPHO-AKIIETITOPHBIN MEXaHU3M
0o0pa3oBaHMsl KOBAJICHTHOM MOJSIpHOM cBsi3u. ['eomerpusi MoJekynbl. Meraminueckas CBA3b.
Bonoponnasi cBsizb. ArperatHble COCTOSIHUSI BelleCTBa. THIMbl KPUCTALIMYECKUX PEIICTOK:
aTOMHasi, MOJIEKYJIsIpHasi, MOHHAs!, METAJJINYECKas.
Pacuemot no ghopmynam u ypasnenusim peaxyuii. 'a3oBbie 3aKoHbl. Y paBHeHHe Kimaiinmepona—
MenneneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOUICHHH. OTHOCUTENbHAsl MJIOTHOCTD
ra3oB.
Knaccugpuxayua xumuueckux peakumii Mo pa3jvyYHbIM IpU3HAKaM CpaBHeHHs. l3MeHeHue
CTENEHU OKHUCIICHHUS 3JIEMEHTOB B COeTUHEHUIX. OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITUH.
Okucnenre u BoccTaHOBIEHUE. OKHUCIMTENIM M BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO
Oamanca. [lepmanranat Kanus Kak OKACITUTENb.
Baowcnetiwue knaccel nHeopeanuueckux eewjecme. l'eHeTMUecKas CBs3b MEXAY Kiaccamu
HEOpraHWYECKUX coeAnHeHu. Peakuinn nonnoro oomena. ['maponus. p H cpenpi.
PactBopbl. CriocoObl BBIpRKEHHUS KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0Jis
(IpolieHTHAs KOHIEHTpanus), MojspHas KoHIeHTpauus. Kommoumneie pactBopsl. Dddekr
Tunpans. Koarynauus. Cunepesuc. Kommnekcusle coequaenns. CocTaB KOMILUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTenb, Juranasl. Koopannanuonnoe yucino. HoMeHkmarypa KOMITJIEKCHBIX
COEIMHEHUM.
JdemMoHCcTpaumu.
1. OOpa3ibl BelecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.
2. Bozrouka iofa.
3. Onpenenenrie KUCIOTHOCTH CPeibl IPHU MOMOIIN UHIUKATOPOB.
4. Opdext Tunnans.
5. O6pazoBaHne KOMIUIEKCHBIX COSAMHEHUN EPEXOTHBIX METAJIJIOB.
JlabopaTopHble ONBITHI.
1. Peakuuu noHHOTO 0OMEHa.
2. CBoiicTBa KOJIJIOMIHBIX PACTBOPOB.
3. 'maponus comneit.
4. IlomydyeHne 1 CBOMCTBA KOMIUIEKCHBIX COSUHEHUH.
IIpakTuyeckas padora Ne 1. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «PeaknuoHHas
CITOCOOHOCTH BEIIECTB B PACTBOPAX ).
Kontpoasnas padora Nel no teme «OCHOBBI XUMHUN.
Tema 2. OcHOBHBbIE NOHATHSA OPpranuveckoi xumuu (18 u.)
Ilpeomem  opeanuuecxoti  xumuu. OCOOCHHOCTH  OpPraHUYECKHX  BEIIECTB. 3HAYCHUE
opraHnyeckoi XxuMuu. [IpuarHbBl MHOTOOOpa3Hsi OpraHuYeCcKUX BELIECTB. Y TJIEPOIHBIN CKEJIET,
€ro THIIBI: [UKINYECKUe, anukindeckue. KapOouukinyeckue u reTepolUKINIECKUEe CKENETHI.
Buael cBsizeil B MOJIEKyJIaX OPraHMYECKHX BEIIECTB: OJWHAPHBIE, JIBOWHBIE, TPONHBIE.
W3meHeHne sHepruu CBsi3ed MEXIy aTOMaMM YIJIEpOJAa MPU YBEIMYEHHH KPATHOCTH CBSI3H.
Hacepiienabie ¥ HEHACHIIIICHHBIC COSTHHEHUSI.



DnexmponHoe cmpoenue u XumudecKue cesa3u amoma yenepooa. ' mbpuanzanust opouTtaiei, ee
TUMBI JJIs1 OPTAaHUYECKUX COEAUHEHMII: Sp3, sz, sp. O6pa3oBaHue G- M M-CBS3EH B MOJIEKYJIax
OpPraHUYECKUX COEMHEHHUI.
OcHogHble NONOXMCEeHUsT CMPYKMYPHOU Meopuu Op2aHu4eckux coeouHeHuti. XUMUYEeCKoe
crpoenue. CtpykrypHas ¢opmyna. CTpyKTypHas U MpOCTpAaHCTBEHHAs m3omepus. M3omepus
yriaepoaHoro  ckenera. M3omepus monoxenus. MexkiaccoBas — u3omepus.  Bunel
IIPOCTPAHCTBEHHOM n3oMepuun. Ontudeckas nzomepus. ONTUYeCKUE aHTUIOAbI. XUPAIbHOCTb.
XupallbHble U axupaibHble MOJEKYIbl. ['eoMeTpuueckas nuzomepus (yuc-, mpanc-u3omMepus).
T'omonozcus. I'omonozu. I'oMmonorndeckasl pa3HOCTb. ' OMOJIOrH4ecKue psbl.

OnekTpoHHbie 3¢ dekTel. CrocoObl 3amucell peakiuidi B opraHudeckor xumuu. Cxema Hu
ypaBHEHHUE. Y CIIOBUS MPOBEACHUS peakuuid. Kiaccudukanus peakiuii OpraHnuecKux BEIIeCTB
[0 CTPYKTYpHOMY TMpHU3HAKY: 3aMElIeHHe, IMPUCOEIUHEHUE, OTLICIUICHHEe. MexaHU3MBbI
peakiuii. CriocoObl pa3pbiBa CBsI3M yriaepoA-yriepoa. CBoOOAHBIE paauKaibl, HyKICODUIB U
3IEKTPOPHUIIBI.

Knaccugpuxkayus opeanuueckux eewecmé u peaxyuii. OCHOBHBIE KIJIACChl OPTaHUYECKUX
coenuHeHuil. Knaccudukanuss opraHuyecKux COEAMHEHUN MO (YHKIIMOHAIbHBIM TPYIIIIaM.
DJNEKTPOHHOE CTPOEHHE OPraHUYEeCKUX BellecTB. B3aumMHoe BiIMsSHNME aTOMOB U TPYIII aTOMOB.
WuayktuBHbIN 1 Me3oMepHBIN 2 dekThl. [Ipeacrapnenue o pesoHaHce.

Homenxnamypa opeanuyeckux éewgecmea. MexyHapojiHas (CUCTEMaTUYECKasi) HOMEHKIATypa
OpraHMYECKUX BEIIECTB, €€ MNPUHIUNBL. PamnuonanbHas HoMmeHkinatypa. OKHCIeHHE H
BOCCTAHOBJIEHHE B OPraHU4YECKONW XUMHH.

JemoncTpanuu. 1. Moaenu opraHn4eckux MOJIEKYII.

Koutpoasnas padora Ne 2 o teme: "OCHOBHBIC OHATHSI OPTAaHUYECKOW XUMUN"

Tema 3. Yraesoaopoasbl (42 4.)

Anxanwvl. Ctpoenne MoJekynsl Merana. [lonstue o xondopmanusax. OOmas xapakTepucTHKa
Kjlacca, (QU3WYECKUE U XUMHYECKHE CBOWCTBAa (TOpeHHE, KaTaluTUYEeCKOE OKHUCIICHHE,
raJIoreHUPOBAHNUE, HUTPOBAHHUE, KPEKHUHI, MUPOIN3). MexaHu3M peakluu XJIOPUPOBAHUS
MeTaHa. Aunkanel B mnpupoje. CHHTETHYECKHE CIOCOObI MOJyYeHHUs alkaHoOB. MeTosl
MOJIYYCHUS AJIKAHOB M3 AJIKWJITAJIOTeHUI0B (peakius Bropiia), rexkapOoKCHIMpoBaHUEM COJIeH
KapOOHOBBIX KHUCIOT U 3JEKTPOJIM30OM PACTBOPOB colieil KapOOHOBBIX KHCHOT. [IpumeHeHme
AJIKaHOB.

Huxnoankanvl. O01mas XapakTepUCTHKA Kiacca, (U3MUECKHe CBOWCTBA. Buapl n3oMepuu.
HampspkeHHble M HEHaIpsDKEHHbIE HMKIIBI. XHUMHMUYECKHE CBOMCTBa LIMKIJIONpOIaHa (rOpeHue,
THJIPUPOBAHUE, MPUCOEAMHEHUE TaJOreHOB, TaJOI€HOBOJOPOJOB, BOJBI) M IUKJIOreKCaHa
(ropenue, xyopupoBaHHe, HHUTpoBaHHe). [lonmydeHMe IMKIOAJKaHOB W3 aJKAaHOB U
JUTaJIOTE€HAJIKaHOB.

Anxenvl. O0mast xapaktepuctuka kiacca. CTpoeHHE MOJEKYNIbl JTwieHa. Dusndeckue
CBOMCTBa alIkeHOB. ['eoMeTpuyeckas M30MEpHUsl aJKEHOB. XMMHUYECKHE CBOMCTBA AJIKEHOB.
Peakniuu mnpucoequHEHUsT 1O KpaTHOM CBSI3M — TUJPUPOBAHHE, TaJOTCHUPOBAHUE,
rUAporajioreHupoBanue, ruapartanus. [Ipasuno MapkoBHHKOBa M €ro OOBSCHEHHE C TOUKH
3peHHs SIEKTPOHHOM Teopun. BzaumoaeiicTBue alkeHOB ¢ OpOMOM M XJIOPOM B ra3oBoil (asze
win Ha cBeTy. OKHUCIeHHE alKeHOB (TOpeHHEe, OKHCIEHHE KHCIOpPOJOM B TMPUCYTCTBUU
XJIOpHUa MajIaaus, oA AeHCTBUEM cepeOpa, OKHCICHUE TOPSYUM MOKUCICHHBIM PacTBOPOM
nepMaHraHata kKanus, okucienue mno Barnepy). [lomumepusanus. [lomyyeHue ankeHOB u3
AJKaHOB, ATKUJITAIOTCHHUIOB U JUTAIOTCHAIKAHOB. [I[puMeHeHe 3THIeHa U TTPOITHJICHA.
Anxaduenst. Knaccudukanus TUEHOBBIX yrieBoaopoaoB. ComnpsikeHHbIe AueHbl. Du3nueckue
Y XMMHYECKHE CBOWMCTBA AUBHHWIA U U3onpeHa. 1,2- u 1,4-npucoequnenue. [lonmumepuzamnusi.
Kayuyku. Bynkanmzamus kayuykoB. Peswmna u 30onuT. CuHTe3 OyTraaweHa w3 OyTaHa H
ATaHOJIA.



Ankunul. O6mas  xapakrepuctuka. CTpoeHHMe MOJEKyabl —anerwieHa. dusnyeckue WU
XUMHUYECKHE CBOMCTBA AJKMHOB. Peaknuu NMpUCOEAVHEHMs TajJOr€HOB, TaJOre€HOBOJOPOJIOB,
Boabl. ['mapupoBanue. Tpumepusauus v AuMepu3anus aneTwieHa. KucioTHele cBolcTBa
AJIKUHOB C KOHLIEBOM TPOMHOMU CBs3b10. OKUCIIEHNE AIKUHOB PACTBOPOM II€pMaHIraHaTa Kajus.
ITpumenenue anerwieHa. KapOuaHelii MeTo nosryueHus aneruieHa. [Iuponns merana. Cunres
AJIKMHOBAJIKMIIMPOBAHUEMALICTUIINOB.

Apenvl. Tlonsitue 06 apomaruunocTH. [lpaBuno Xrokkens. beH3on — cTpoeHne MOJIEKYIIbI,
¢busnueckue cpoictBa. ['oMonornueckuit psan Oenzona. M3omepus nu3amenieHHbIX OEH30JI0B
Ha TpUMepe KCWIONOB. Peakium 3amMerieHuss B OCH30JIBHOM sifpe (raJOTeHHPOBAHUE,
HUTPOBaHUE, aJKWiupoBaHue). Peakuumum npucoeauHeHuss K OeH30iy (THAPUPOBaHUE,
xJopupoBaHre Ha cBery). OCOOCHHOCTH XWUMHUU aIKWIOEH30yI0B. [lpaBuia opueHTanmH
3aMecTUTeNIeld B peakiusx 3amelleHus. bpoMupoBanue u HUTpoBaHue Toiyoisa. OKucieHue
QIKWJIOCH30JI0B PACTBOPOM IE€pPMaHTaHaTa Kanus. [ajoreHupoBaHHe aJKUIOEH30JI0B B
6okoByto nemnb. Peakius Bropua—®urtunra kak MeToj cuHTe3a ajakuiadeH30108. CTHPOI Kak
pUMep HEMPeAeIbHOTO ApOMATUYECKOTO COSAMHCHHUS.

Ilpupoonvie ucmoynuku yeneeo0opodos. IIpupoaHbIil U NOMYTHBIN HEPTIHBIC Ia3bl, UX COCTaB,
ucnons3oBanue. Hedth kak cmecwh yrimeBomoposoB. IlepBuuHas m BTOpHuHas mepepadoTKa
HedTu. Pupopmunr. KameHHbIi yrois.

l'anocenonpouzeoonvie Peakuum 3aMelieHHs TajoreHa Ha THAPOKCWI, HHUTPOTPYIILY,
nuaHorpynny. JleiicTBue Ha rajJoOreHInpPOU3BOJHbIE BOJAHOTO U CIHPTOBOTO PACTBOpA IIEIOYH.
CpaBHEeHHE pEAKIIMOHHOW CIOCOOHOCTH AQJKWJI-, BUHUI-, (PEHWI- ¥ OEH3WIrajJoreHu0B.
Hcnonp30BaHue TalloTeH IMPOU3BOJIHBIX B OBITY, TeXHMKE MU B cHHTe3e. lloHsATue o
MarHHHOPTraHUYEeCKUX COeNMHEHUsAX. [lomydeHHe alkaHOB BOCCTAHOBJICHHEM HOJAIKAHOB.
Marnuiiopranndeckue COETUHEHUSI.

JleMOHCTpaLHH.

1. BpoMupoBaHuerekcana Ha CBETY.

2. 'openue MeTaHa, 3TUJIEHA, alleTUIICHA.

3. OTHolIeHHE MeTaHa, dTUJIEHA, alleTUiieHa U OeH30Jla K pacTBOpaM MepMaHraHaTta Kajaus U
OpoMHOH BOJIE.

4. OxucneHue Tojlyojla pacCTBOPOM NEpMaHTaHaTa Kajusl.

5. Ilony4yeHue sTuiieHa peakiuen AeruapaTaluy 3TaHoJa, alleTUJIeHa —TUAPOIN30M Kapouma
KaJIbLIMSL.

6. Ilonyuyenue ctupona AenoiavMMepU3alyded MOJIMCTUPOSA U UCIBITAHHUE €ro OTHOIIEHUS K
pacTBOpy NepMaHraHaTa Kajiusl.

JladopaTopublie onbIThl. CocTaBiIeHUE MOJIENIEH MOJIEKYIT aJIkaHOB. B3anmoielicTBie aJikaHOB
¢ OpomoM. CocraBieHue Moiesie MOJIeKy I HeMPeIeIbHBIX COeINHEHHH.

IIpakTuyeckasi pa6ora Ne 2. CoctaBieHrue MoJieNield MOJIEKYJT YTJIEBOOPOIOB.
IIpakTyeckas padora Ne 3. [losrydeHne 3TUIIEHA U ONIBITHI C HUM.

Kounrtpoabnas padora Ne 2 o teme «YTIeBOAOPOIBI».

Tema 4. Kuciopoacoaep:xkamme oprannyeckue coenuenus (30 4.)

Cnupmui. HoMeHkIlaTypa W H30MepHsl CcHUPTOB. ToKcHuYeckoe JeiCTBHE Ha OpraHu3M
MeTaHona M JTaHona. Ousznueckre CBONCTBA MPEAENbHBIX OJHOATOMHBIX CIHPTOB.
XUMHYECKHEe CBOMCTBA CIIUPTOB (KUCIOTHBIE CBOWCTBA, PEaKIMM 3aMeIeHUs] THIPOKCHIIbHON
TPYIIIBI HAa TaJoreH, MEXXMOJEKYIsIpHas U BHYTPUMOJIEKYJIpHAs JeruapaTalnus, OKUCICHUE,
peaKIMy YriaeBOJAOPOJHOTO paauKana). AJNKOTONSATHL. [UAponn3, aJKwiMpoBaHUE (CHHTE3
OpocThIX 3pHUPoB 1O Bunbsimcony). IIpoMbllIeHHBIH CHHTE3 MeTaHOIa. MHOroaToMHbIE
CHOUPTHI. DTWICHIVIMKONb U TJIMIEpPUH, UX (U3NYECKue U XuUMudeckue cBoiicTBa. CuHTE3
JUOKCAaHAa W3 HSTWICHIMIMKONS. TOKCHMYHOCTh JTwieHrHuKons. KadecTBeHHas peakuust Ha
MHOToaToMHble cupThl. [IpocTeie A3dupbl Kak U30MEpPHI MPEAETbHBIX OJTHOATOMHBIX CIIMPTOB.



CpaBHeHHEe MX (DU3MYECKMX W XUMHUYECKHMX CBOWCTB CO CHHpTamMH. Peakumus paciieruieHus
HPOCTHIX A3PUPOB HOTOBOJOPOIOM.

@enonvt HoMenkmnarypa u u3oMepus. B3aumHoe BIusiHEE TPy aTOMOB Ha mpuMepe (eHoa.
dusnueckue U XMMUYECKUE CBOWCTBA (peHoNa U Kpe3osioB. KucinoTHele cBoiicTBa (eHOJIOB B
CpaBHEHHH CO crnupTamMu. Peakumu 3amemeHuss B O€H30JbHOM KoJblie (TaJIOT€HHUPOBAHMUE,
HuTpoBaHue). Okucienue penosnon. KauectBennsle peakiuu Ha Gpenou. [Ipumenenue enona.
Kapbonunvuvie coeounenus. INEKTPOHHOE CTPOCHHE KapOOHWILHOW TpyMIbL. AJBAETHIBI U
KeToHbl. Pu3nueckue cBoiicTBa (opMalibleryua, aleranbleruja, anerona. [lonamue o kemo-
€HOIbHOU maymomepuu KapOoHUIbHbIX coeOuHenul. Peakiuu NpucoeJUHEeHUs BO/IbL, CIIUPTOB,
UaHOBOJOpoJa W ruapocyiabpura Harpus. CpaBHEHHME pPEAKLMOHHOM CIOCOOHOCTH
aJbJIETU/IOB U KETOHOB B PEAaKLMSIX NPUCOECAUHEHMS. Peakuuu 3aMmelleHrs aToMOB BOAOpoAa
IOpU O-YIJIepoAHOM artome Ha ranoreH. Ilomumepusanus dopmanbpaeruia U aneTaabAerua.
CuHTe3  CHOUPTOB  B3aUMOJCHCTBHEM  KAapOOHHIBHBIX  COCAMHEHHMH C  PEaKTUBOM
I'punbspa. Oxkucnenne KapOOHWIIBHBIX coeauHeHHH. CpaBHEHHE OKHUCJIECHHUS albJerHJ0B U
KEeTOHOB. BoccTaHoBieHrne KapOOHMIBHBIX COSMHEHHUH B cCIUPTHl. KauecTBEHHBIE peakluu Ha
QIBJETUAHYI0 Ipynny. Peakuum anbJoiabHO - KpPOTOHOBOM KoHaeHcauuu. OcobeHHocTH
dopmanbaernna. Peakuus ¢popmanpaeruaa ¢ peHoIoMm.

Kapbonosvie xucnomwl. JNeKTpOHHOE CTPOEHUE KApOOKCHIIBHOM Ipymmbl. ['omonoruueckuii
pAI IpeleiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DHU3MYECKHE CBOMCTBa KapOOHOBBIX
KHCJIOT Ha IPUMEPE MYPAaBbUHOM, YKCYCHOM, POIMOHOBOM, NMaJIbMUTHHOBOM M CTEAPUHOBOU
KUCI0T. XMMHUYECKHUE CBOMCTBAa KapOOHOBBIX KHUCIOT. KuciaoTHble cBoOicTBa (M3MEHEHME
OKpPAaCKM HHJMKAaTOPOB, PEAKUUU C AaKTUBHBIMM METaJlJIJaMM, OCHOBHBIMH OKCHUJaMH,
OCHOBaHUSIMH, COJsIMH). I3MeHeHue cuipl KapOOHOBBIX KHUCIIOT IPU BBEIECHUHU JIOHOPHBIX U
aKLENTOPHBIX 3amectuTeneil. B3aumoneiicTBre KapOOHOBBIX KUCIOT CO CIIUPTaMHU (peaxius
srepudukanun). [amoreHnpoBanue KapOOHOBBIX KHCIOT B OOKOBYIO memb. OcobeHHOCTH
MYpaBbHHON KHUCIOThl. BaxHelmne mpeacTaBUTeNnd Kiacca KapOOHOBBIX KHUCIOT U HX
npuMeHeHue. IlonydeHne MypaBBHHOM M YKCYCHOM KHCJIOT B IPOMBILIIEHHOCTH. Bricmiue
KapOoHOBble KkHcHOTHL. IllaBeneBas KHCIOTa Kak NpeACTaBUTENb IMKApPOOHOBBIX KHUCIIOT.
[IpencraBieHrne 0 HEMPEACIBHBIX U apOMAaTHYECKUX KHcIoTaX. OCOOCHHOCTH UX CTPOSHUS H
CBOWCTB. 3HaueHHe KapOOHOBBIX KUCIIOT.

DynKkyuoHanvbHvie NpouzooHvle Kapbonoswvix kuciom. I[lomydeHne XJIOpaHTUAPUIOB H
aHTUAPUAOB KHCIOT, UX Tuaponu3. [lomyyeHue CcIOXKHBIX S(PHUPOB C HCHOIB30BAHUEM
XJIOPAHTUAPUIOB U aHTUIPUIIOB KUCIOT. ClokHbIE 3(UPBI KaK U30MEPhI KAPOOHOBBIX KUCIIOT.
CpaBHeHUEe (U3MYECKUX CBOMCTB M PEAKIMOHHOM CIIOCOOHOCTH CJIOXHBIX 3(QHUPOB H
M30MEpPHBIX UM KapOOHOBBIX KHUCJIOT. ['Maponu3 cioxHbIX 3¢upoB. CHHTE3 CIOXKHBIX YPUPOB
¢denonoB. CnoxHble 3GUpbl HeopraHuyeckux kuciaor. Hutpormuuepun. Amwunael. Comu
KapOOHOBBIX KHCJIOT, MX TEPMUYECKOE pa3joKeHUe B NpUCYTCTBUM 1ienoun. CuHTE3
KapOOHMJIBHBIX COEMHEHUI pa3oKeHUEM KallbIIUEBbIX COJIeH KapOOHOBBIX KUCIIOT.
JdemMoHCcTpaumu.

. B3aumopeiicTBue HaTpus ¢ 3TaHOJIOM.

. OKucneHue 3TaHosia OKCHJIOM MEeJIH.

. 'openue sTanona.

. B3aumoneiictBue mpem - 6yTUIOBOTO CIUPTA C COJITHOM KUCIOTOM.

. KauecTBeHHas peakuiys Ha MHOTOAaTOMHBIE CIIUPTHI.

. KauecTBennsbie peakiuu Ha GeHOIbI.

. Onpenenenue anbAerua0B P MOMOIIY Ka4ECTBEHHBIX PEaKIUi.

. OKucneHue anpJeruoB epMaHraHaTOM KaJusl.

. I[Tonmyyenue cnoxHbIX 3(hUpOB.

JlaGopaTopHbie ONBITHI.

5. CBolicTBa 3TUIIOBOTO CIIUPTA.

6. CBolicTBa TIUIEpUHA.

7. CpoiicTBa penona. KauecTBeHHbIe peakiuy Ha (HEHOJIBI.

O 00 1IN DN K W~
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8. CBoiicTBa popmanuHa.

9. CBoliCTBa YKCYCHOU KHCITOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckasi padora Ne 4. [Tonyyernue 6pomdTaHa.

IIpakTyeckas padora Ne S. [lonyueHue aneroHa.

IpakTnyeckas padora Ne 6. [loryyeHrue ykCyCHOM KUCIIOTBHI.

IIpakTyeckas padora Ne 7. [lonydyeHue sTunanerara.

IIpakTnyeckas padora Ne 8. Pemenue skcriepuMeHTaIbHbBIX 3a]1a4 110 TEME:
«Kucnopoacoaepxaiine opraHMuecKrue BEIECTBAY.

KonTpoasnas padora Ne3 o teme «Kucnopoacoaepsxaiiye opraHi4eCKue BEIeCTBay.

Tema 5. A30T- u cepocoaep:xamue coexunenus (17 4.)

Humpocoeounenus. DNeKTpOHHOE CTpOEHUE HUTpOrpynmnbl. [lomyuyeHue HUTPOCOEAMHEHUU.
B3priBuarsie BeniecTna.

Amunvr. Izomepuss amuHoB. IlepBuuHBIE, BTOpHUYHBIE W TpEeTUYHbIE aMHuHbL. Duznyeckue
CBOICTBa IPOCTEHIINX aMUHOB. AMUHBI KaK OpraHMueckue ocHoBaHMs. Cosy aJIKMJIaMMOHMSL.
ANKWIMPOBAaHME W aUWJIMPOBAaHME AaMUHOB. Peakuuum amMuUHOB C a30TUCTOM KHCIOTOM.
Apomaruyeckue aMuHbl. AHWIMH. B3auMHOe BiMsSiHHME TPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
XYMHYEeCKHEe CBOMCTBA aHUJIMHA (OCHOBHBIE CBOWMCTBA, PEAKIIUU 3aMEIICHUS B apOMATUYECKOE
A1pO, OKHUCIIeHUE, auuiupoBanue). Jlumazocoenunenus. [losyueHune aMMHOB M3 CHUPTOB U
HuTpocoequHeHui. Ilpumenenue anununa. Cepooprannueckue coenunenus. llpencrasnenue
0 CEpOOpPraHMYecKHx coeanHeHusiX. OCOOCHHOCTH WX CTPOEHHUS M CBOMCTB. 3HaueHHE
CEpPOOPraHUYECKUX COCIUHEHUN.

l'emepoyukner. @dypaH U NOUPPOT KaK MPEACTABUTENN MATUWICHHBIX TIETEPOLUKIIOB.
DJIEKTPOHHOE CTpOEHUE MOJIeKyJbl nuppona. Kucinoruele cBoiictBa nuppoda. [Tupuann kak
IPEJICTaBUTEIb IECTUWIEHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOSCHUE MOJIEKYIIbl MUPUIANHA.
OCHOBHbIE CBOMCTBAa MNUPUAMHA, PpPEAKIUU 3aMEIICHUS C APOMATUYECKUM  SJIPOM.
[lpencraBienne 00 wWMHAa30je, TUPUAMHE, IypUHE, TYPHHOBBIX H MUPUMHUIAMHOBBIX
OCHOBaHUSIX.

JdemMoHCcTpaumu.

1. OcHOBHBIE CBOMCTBAa aMHUHOB.

2. KauecTBeHHbBIE peaKIM1 Ha aHWJINH.

3. AHUJIMHOBBIE KPAaCUTEIIH.

4. O0Opa3Iipl reTEPOIUKIMYECKIX COSTUHEHUH.

JlaboparopHblie onbIThbl. KauecTBEHHbIE peaKMy HA aHUJIMH.

IIpakTuyeckas  paGora  Ne9. PemieHme  skcnepuMEHTalbHBIX — 337ad [0  TeMe
«A30TcozepKale OPTaHUYECKUE BEIIECTBAY.

Tema 6. Buosioruyeckn akTuBHble BelecTBa (30 4.)

JKupol Kak cIoKHbIE d(PUPHI TIIMIEPHUHA U BBICIINX KapOOHOBBIX KHCIOT. OMBUICHHE >KHUPOB.
['unporenusanus kupoB. Mplia Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT.

Veneeoow. Mono- u nucaxapunsl. OyHKIUM YIIIeBOJOB. buonorudeckas pojib yTIeBOIOB.
['moko3a — (Qu3nyeckue CBOICTBA, JMHEWHas W LUKIWYecKkas (popmbl. Peakiuu riiroko3sl
(oKucleHHEe a30THOM KHUCIOTOM, BOCCTAHOBJIEHHWE B LIECTHMATOMHBIA CHHMPT), KaueCTBEHHBIE
peakuu Ha Tioko3y. bpoxenue rimoko3bl. DpykTo3a Kak H30Mep TIIIOKO3bl. Pubo3a u
ne3okcupubosa. [lonarue o rimko3ugax.

Hucaxapuowi. Caxapo3a Kak IMpe/ICTaBUTENIb HEBOCCTAaHABIMBAIOIIMX JMcaxapuaoB. ManbTo3a
U JIaKTO03a, 1esioonosa. ['unponus nucaxapuaos. [lonyuenue caxapa u3 caxapHOi CBEKJIBL.
Ionucaxapuov Kpaxman, TJIHKOTEH, IeUII0I03a. KadecTBeHHass peakius Ha Kpaxmall.
['maponus noaucaxapuuos.

Hyxneunosvie kucniomei. Hyxneozunsl. Hykneotuasl. HykiaenHOBbIE KUCIOTHI KaK MPUPOIAHbBIE
nonumepsl. Ctpoenue JJHK n PHK. I'maponu3 HyKJI€HHOBBIX KUCIIOT.
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Amunokucromul Kak am(oTepHble coelMHEHHs. Peakiuu ¢ KUCIOTaMH U OCHOBAHHUSMHU.
O6pa3zoBanue ciaoxHbIX 3¢upoB. [lenrunpl. [lenTuaHas cBA3b. AMUIHBIN XapaKkTep MENTHIHOM
cBs3u. ['uaponus nenTuos.
benku. Ilepuunas, BTOpUYHas U TPETHYHAsl CTPYKTYpbl OenkoB. KauecTBeHHBIE peakuuu Ha
OeJKHU.
JdemMoHCcTpaumu.
1. PacTBOpUMOCTb YITIEBOIOB B BOJIE U ATAHOJIE.
2. KauecTBeHHBIE pEaKIMH HA TJIIOKO3Y.
3. OOpa31bl aMUHOKHUCIIOT.
JlaGopaTopHbIe ONBITHI.
11. CpoiictBa ritoko3bl. KauecTBeHHas peakuus Ha rioko3y. OnpezeneHue kpaxmaia B
MPOAYKTaX MUTAHUS.
12. LBeTHBIE peaKkIiu OEIKOB.
IIpakTuyeckasi padora Ne 10. [IpuroroBieHue pacTBOpPOB OSIKOB U U3YUCHUE UX CBOMCTB.
IIpakTnyeckas padora Ne 11. Pemenue skcriepuMeHTATBHBIX 3a/1a4 HA UICHTU(DUKALIUIO
OpPraHUYECKUX COCAUHEHUN
Koutpoasnas padora Ne 51o temam «A3oTcouepkaimme U OWOJIOTHYECKH AaKTHUBHBIC
OpraHHYEeCKHe BEIIECTBAY.
Tema 7. CuHTeTHYECKHE BHICOKOMOJIEKYJ/IsIpHbIe coequHeHus (8 41.)
[TonsiTie O BBICOKOMOJIEKYJISIPHBIX BeliecTBax. [lonmuMepuszanuss U TOJUKOHACHCAIUS Kak
METO/Ibl CO3JaHMsI IOJIMMEPOB. DIIACTOMEPBHI.
[Tpuponnbiii u cunreruueckuii kayuyk. Comnonumepusanus. CoBpeMeHHBbIE IUIACTUKH
(monu3TUIIEH, HOJIUIIPOIIUIIEH, MOJIUCTUPOJL, MOJINBUHUJIXJIOPU, ¢dToporutacr,
nonudITHIIeHTEpedTanaT, akpui- OyTaAueH- CTUPOJIbHBIHN IIIACTHK, MOJIUKApOOHATHI).
[TpupoaHbIC U CHHTETHYECKHE BOJIOKHA (0030D).
HMemoncTpamuu. 1. OO0pa3nel miactukoB. 2. Komnekuws BosjokoH. 3. IlonmkoHmeHcamus
STHJICHTIIMKOJIS ¢ TepeTaneBoi KUCIOTOM.
JlabopaTopuble onbIThl. 13. OTHOLIEHNE CHHTETHYECKUX BOJOKOH K PAacTBOpaM KHUCIOT H
HIeJI0Y€eH.
IIpakTuyeckas padora Ne 10. Pacno3HaBaHue MIaCTUKOB.
IIpakTuyeckas padora Ne 11. Pacno3HaBaHHe BOJIOKOH.

Copnep:xanue pa3aeoB 1 TeM yueOHoro npeamera " Xumus"

11 kaacc (5 4 B Henento, Bcero 170 u.)

Tema 1. Hemertasibl (50 4.)
Knaccugurkayus neopeanuyeckux eeujecme. INeMEHTbl METAIUIBI U HEMETAJUIBI U UX TOJOXKEHHE
B [Iepuonnueckoii cucreme.
Booopoo. Tlonyyenue, Qusnueckne W XUMHUYECKHE CBOWCTBA (peaklUu C MeETaIaMUu H
HEMeTalllIaMH, BOCCTAaHOBIIEHHE OKCUI0B U coneid). ['uapuabl. TornuBHbIE TIEMEHTHI.
l'anozenvi. OOmas xapakTepuCTUKa MNOArpymnibl. PU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHHUSI OKUCIUTEIbHOW AKTUBHOCTU TaJOT€HOB B COOTBETCTBHHM C HX
MOJIO)KEHHEM B Mepuoauueckod Tabmune. [lopsiok BBITECHEHMsI TaJOr€HOB U3 PacTBOPOB
ranoreHuoB. OcoOeHHOCTH XUMUU (TOopa. XJIOp — TONy4eHHE B MPOMBIIUIEHHOCTH U
nabopaTtopuy, peakluu ¢ MeTalylaMd M HeMeTaiamu. BsaumopeiicTBue Xxjopa ¢ BoAOW u
pacTBopamu 1ienoveit. Kucnopoansie coequnenus xiaopa. [ MmoxiaopuTel, XJI0paT U MepxJiopaTsl
KaK TUMUYHble okuciutenu. OcoOeHHOCTH XUMHM OpoMma M Hoxa. KauecTBeHHast peakuus Ha
Hon. I'anoeeno6000poodvi — TONyueHUe, KUCIOTHbIE U BOCCTAaHOBUTENbHBIE cBOMCTBa. ColsiHas
KHCII0Ta U ee coyid. KauecTBeHHbIE peakliiy Ha TaJOreHH 1 - HOHBI.
Onemenmol nooepynnwl kuciopoda. OOIIas XxapaKTepuCTUKa MOArpymbl. Ou3nueckue cBoiicTa
pocThIX BemecTB. O30H Kak ayuioTporHas Moaudukanus kuciaoposa. [lonydyenue o3ona. O30H
Kak okuciutenb. [lo3uTuBHas M HeraTMBHas PoJib O30HA B OKpyKaroued cpene. CpaBHEHME
CBOMCTB 0O30Ha M KHciopoaa. Boma u mepokcuj BoJOpoAa KaK BOJOPOJHBIE COEIMHEHUS
KHCIIOpOJla — CpaBHEHME CBOMCTB. Ilepokcua Bogopoja Kak OKHCIUTENb U BOCCTaHOBUTEID.
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ITepoxcuasl METAJLIIOB.
Cepa u eé coedunenus. Annorponusi cepbl. PU3HMYECKHE W XUMHUYECKHE CBOWCTBA CEpbI
(B3auMoJielicTBUE C METallllaMHu, KHCJIOPOJIOM, BOJIOPOAOM, PAaCTBOpPaMHM IEJI0YEH, KUCIOTaMu-
okucnurenasiMu). CepoBoopol — IMOJIyY€HUE, KUCIOTHBIE M BOCCTAHOBUTEIIBHBIE CBOWCTBA.
Cynbpuasl. CepHUCTHIH ra3 KaK KHUCIOTHBIM OKcHJI. OKHCIHUTENBbHBIE U BOCCTAHOBUTEIHHBIE
cBOiicTBa cepHUCTOro rasa. [lomyueHue cepHUCTOro rasa B MPOMBIIUIEHHOCTH U JTaOOPAaTOPUU.
Cepuucras kucnora u ee cond. Cepublii anruapupa. Cepnas kuciora. CBolicTBa
KOHIICHTPHUPOBAHHOW M pa30aBJICHHON CEpHOM KUCTOTHI. JleiiCTBHE KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTHI Ha caxap, MEeTaJllbl, HEMETaJUIbl, CyabGuabl. TepMudeckas yCTOWUMBOCTh CyIb(aToB.
KauecTBeHHas peakiiys Ha CEpHYIO KUCIIOTY U €€ COIH. TruocepHasi KUCIOTa U TUOCYIb(aTHI.
Azom u e2o coedunenus. INeMEHTHl NOATpynnbl azora. OOImIas XapakTepUCTUKA MOJTPYIIIHL.
Ouznyeckue CBOWCTBa MPOCThIX BemiecTB. CTpoeHwe MoyeKynbl a3zoTa. Dusznueckue u
XUMHUYECKHE CBOMCTBA a30Ta. [lonmydyeHne a3oTa B MPOMBIILIEHHOCTH U JabopaTtopuu. HUTpusL.
AMMUaKk — ero noxy4enue, Gusnueckue u XuMuieckrue cBoiictBa. OCHOBHBIE CBOIMCTBA BOJIHBIX
pactBopoB ammuaka. Conu amMoHus. IloBeneHue coseii aMMOHUS TIpU HarpeBaHUH. AMMHUAK
Kak BoccTaHoBuTeNb. [Ipumenenne ammuaka. OKCHUIBI a30Ta, UX MOJIy4eHUE U cBoicTBa. OKCu
azora(l). Oxucnenme oxcunma aszora(ll) xkucmopomom. dumepuzauust oxcuga azota(lV).
A3oTuCTas KUCIO0Ta U ee coNi. HUTPUTHI KaK OKUCIUTENN U BOCCTAHOBUTENU. A30THAsI KUCIOTA
— (u3nyeckne M XUMHYECKHE CBOWCTBA, mosydeHue. OTHOIIEHHE a30THOM KHCIOTHI K
MeTalljlaM ¥ HeMeTalylaM. 3aBHUCHMOCTh IPOJYKTa BOCCTAHOBIEHHUS A30THOW KHUCIOTHI OT
AKTUBHOCTH METaJlIa U KOHLIEHTPAIMH KUCIOTHL. TepMudeckas yCTOMYMBOCTh HUTPATOB.
Docghop u eco coedunenus Annorponus pochopa. Xumuueckue cBoiictBa Gocdopa (peakuuu ¢
KHCJIOPOJIOM, TaJIOT€HaMHU, METAJUIAMHU, CJIOKHBIMHU BEIIECTBAMU-OKUCIUTEISIMY, LIEI0YaAMH).
[Tonyuenue wu mnpumenenue ¢ocdopa. Dochopusiii anrugpuna. OptodochopHas u
metadocopHas KUCIOTH U ux cond. KauectBenHast peakimst Ha oprodocdarsl. Paznoxenue
oprodochopHoit kucnoTel. ITupodochopnas kucimora u nmupodocharsl. Dochunpr. DochuH.
Xnopugst pochopa. Oxeun pocdopa(Ill), bocdopucras kucmora u ee Conm.

Venepoo. Annotponust  yrnepoga. CpaBHEHHME CTpPOEHUST W CBOMCTB rpaduTa M anmasa.
OymrepeH Kak HoBas MoJiekyisipHas (opma yriepona. I'padeH kak MoHOCHOH rpadmura.
VYraepoaHsle HAaHOTPYOKH. YTroib. AKTUBUPOBAHHBIA yroib. AjcopOuus. XuMHUECKHE
cBorictBa yruisa. Kapouael. ['maponmu3 kapOupa kampiust W KapOuja amroMunus. KapOwmbl
NEepeXOAHbIX METAJUIOB KaK CBEpXMpouHble MaTepuanbsl. Oxcuisl yriaepona. OOpa3oBaHue
yrapHoOro ra3a IpH HENOJHOM CTOpPaHHMU YIJid. YTOJIb M yrapHblii ra3 Kak BOCCTaHOBMTEIH.
Peaxius yrapHoro rasa c pacmiaBamu menoueil. Cuare3 ¢popMuaToB U OKcajaaToB. Y TJIEKUCITBIN
ra3. YroyipHas KuciaoTa u ee conu. [loBenenne cpefHUX U KUCIBIX KapOOHATOB MpU HArpeBaHUU.
Kpemnuii. CBoiicTBa mpocToro BemiecTBa. Peakuuum ¢ XJOpOM, KHCIOPOJOM, pacTBOpaMH
menodeid. OKCHI KpeMHHsSI B IPUPOJIe U TeXHHUKe. KpeMHueBbIe KUCIOTH M UX COJNH. | uapomnm3
cuinkatoB. CuilaH — BOJOPOJHOE COSIMHEHHE KPEMHUS.

b5 o p. Oxcun 6opa. bopnas kucnota u ee conu. bypa.

JleMoHCTpAaLUK.

1. I'openue Bonopoaa. 2. Ilonydyenue xyopa (onsIT B mpodupke). 3. OnbITl ¢ OpOMHOM BOJIOM.
4. OkucnuTenbHbIe CBOMCTBA pacTBOpa runoxjoputa Hatpus. 5. [lnaBnenue cepsl. 6. ['openue
cepsl B kucimopojae. 7. BzaumopeiicTtBue skenmeza ¢ cepoi. 8. I'openme cepoBomopoxaa. 9.
Ocaxzaenue cynbdpunoB. 10. CpoiictBa cepHucroro raza. 11. JleficTBue KOHIIEHTpUPOBAHHOU
CEpHOM KHUCIIOTHI Ha MeAb U caxaposy. 12. PactBopenne ammmaka B Bojae. 13. OCHOBHbIE
cBOMcTBa pacTBopa aMmMuaka. 14. Karanutuueckoe okucienue ammuaka. 15. [lonmyuenue oxcuna
azorta(ll) u ero okucienue Ha Bo3ayxe. 16. JlelicTBue a30THOM KUCIOTH Ha Menb. 17. ['openue
docdopa B kucnopozae. 18. Ilpespamienne kpacHoro ¢ochopa B Oenblii U €ro CBeYCHHE B
temHote. 19. B3aumopeiictBue dochoproro anrmapuma c Bomoi. 20. OOpasusl rpadura,
anMasa, kpeMHus. 21. I'openue yrapHoro rasa. 22. TymieHne 1iaMeHn yriaeKuciabIM ra3oM. 23.
Paznoxxenune mpamopa.

13



JlabopaTopHble ONBITHI.

1. ITosryyeHue xjopa U U3y4EHHUE €ro CBOMCTB.

2. O3HaKOMJICHHE CO CBOMCTBAMU XJIOPCOJEPKAIIUX OTOETUBaTENCH.

KauecTtBenHast peakuys Ha TajJOreHH I - HOHBI.

3. ColicTBa Opoma, io/1a u ux colieil. Pa3noxeHne mepokcuaa BOAOpoIa.

OxucieHre HoAU]l -MOHOB MIEPOKCUIOM BOJIOPO/A B KHCIION cpefie.
. I3yueHue CBOMCTB CEpHOM KUCIIOTHI U €€ COJIEH.
. I3ydeHue cBOICTB BOJHOTO pacTBOpa aMMHAKa.
. CoiictBa coneii ammonusi. KauectBennas peakius Ha ¢pochar-moH.
. KauectBennas peakuus Ha kapOoHaT-uOH. Pa3noxenue ruipokapOoHaTa HaTPHUSL.
. UcnpiTaHne pacTBOpa CUIIMKaTa HaTPUsI UHIUKATOPOM.
. O3HakomyeHue ¢ o0pa3laMu NPUPOTHBIX CHIIUKATOB.
IIpakTnyeckas padora Nel. [lonydyenue Bogopona.
IpakTnyeckas padora Ne 2. [TosydeHue XJa0poBOI0POIa U COISTHON KHUCIOTHI.
IIpakTnyeckas padora Ne 3. [lonyueHne aMmmMuaka U U3y4eHUE €r0 CBOWCTB.
IpakTnueckas padora Ned4. [TlosryyeHue yriekucioro rasa.
IIpakTuyeckas pa6ora Ne 5. BeinosiHeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 110 Teme «HemeTtamby.
KonTpoasnas padora Nel o teme «HemeTtamibiy.
Tema 2. O61ue cBolcTBa MeTALIOB (4 4.)

Obwuti 0630p 21emenmos - memannog. CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB. MeTanindeckue
Kpuctaimmieckne pemerkd. CriaBel.  XapakTepuCTHKa HanOolee W3BECTHBIX —CILIABOB.
[TomyueHnue 1 mpuMEHEHHE METAJLIIOB.
Tema 3. Meranibl riiaBabix noarpynim. (18 4.)
Ll]enounvie memanivi— oOIIasi XapaKTePUCTUKA MOATPYIIIbI, XapaKTEPHbIE PEaKIMH HATPUS U
kanusi. CBoiicTBa 1eno4HbIX MeTauioB. [lonydyenue nienounsix Metamios. Coja v eqkuit
HATp — Ba)KHEHIIMe COeTUHEHHS HATPUSI.
bepunnuii, maenuti, wenounozemenvhvle Memannvl. MarHMiW W KaublWid, WX oOmmas
XapaKTepUCTHUKa Ha OcHOBe mojoxeHus B Ilepumommueckoir cucreme snmementos JI. W.
MengeneeBa u crpocHHs aToMOB. Ilomydenue, (u3MYeckHe W XHMHUYECKHE CBOKMCTBA,
NPUMEHEHHE MAarHus, KaJblUs M HX COeIWHEHUH. AMQOTEpHOCTh OKCHAA W THAPOKCHIA
O6epuinsd. XKecTkocTh BoAbI M c1IOcOOBI ee ycTpaHeHHs. OKpacka IJIaMeHH COJIIMU LIEJIOUYHbIX U
IEJIOYHO3EMENBHBIX METAJIOB.
Anromunuil. PacipocTpaHeHHOCTh B IPUPO/Ie, PU3NUECKUE U XUMUUYECKHE CBOMCTBA (OTHOIIICHUE
K KHUCIIOpOJly, TaJoreHaMm, pacTBOpaM KHCJIOT M INenodel, amomorepmusi). AMGPOTEpHOCTb
okcyaa W ruapokcuaa amomuHus. Conu amomunus. IlomHoe pasnolkeHue BoOJOM coneit
ATIOMUHHUS CO CNa0bIMM JIBYXOCHOBHBIMH KHCJIOTaMH. AJIOMHUHATHI B TBEPAOM BHUIE H B
pactBope. [Ipumenenue amomunusa. CoeIMHEHNS ATIOMUHMS B HU3IINX CTENEHAX OKUCICHUS.
Onoeo u ceuney. Guznueckre 1 XUMHUUECKUE CBOWCTBA (PEaKIMM C KHCIOPOIOM, KUCIOTaMu),
npumenenue. Comu onosa(ll) u ceunna(ll). CBUHIIOBBII aKKYMYIISITOP.
Tema 4. MeTtanibl no004HBIX moArpyni. (28 4.)
Memannwt nobounwvix nooepynn. OCOOEHHOCTH CTPOCHUS ATOMOB TIEPEXOJIHBIX METAJIIIOB.
Xpom. ®usndeckue CBOICTBAa, XMMUYECKHE CBOMCTBa (OTHOLIEHME K BOJSHOMY Iapy,
KHUCIIOPOZly, XJIOpY, pacTBopaM KHCIOT). M3MeHeHHe OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M T'MIPOKCHJIOB XpOMa C POCTOM CTENEHU OKHCIICHUS.
Amdotepnbie cBoiictBa okcuaa u rujgpokcuna xpoma(lll). Oxucnenue coneir xpoma(lll) B
XpoMmartbl. B3anmHbIE Mepexo/bl XpOMaTOB M JIUXPOMATOB. XpoMaTbl M AUXPOMAThl Kak
OKHUCJIUTENH.
Mapeaney — ¢uznueckue M XUMHUYECKHE CBOWMCTBAa (OTHOIIEHHE K KHUCIOPOLY, XJIOpY,
pactBopam kucioT). Oxkcun mapranna(IV) kak okucnurens u kartaausarop. [lepmanranar kamus
KaK OKHMCIIUTENb. MaHraHaT Kajlus U €ro CBOMCTBA.
Kenezo. Haxoxnenue B mpupoje. 3HaUCHHE Kejie3a Il OpraHm3Ma 4YesoBeka. Duzmueckue
cBoiictBa kene3a. CnaBel Jkele3a C  yrIepoAoM. XHUMHUYECKHE CBOMCTBa JKele3a
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(B3auMOJIEHCTBUE C KHUCIOPOJOM, XJOPOM, CEpPOH, YIJeM, KHCIOTaMH, pacTBOpaMHu COJIEN).
CpaBHeHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB TMIIPOKCH]IA
sxene3a(ll) u ruapokcuna xenesa(Ill). Conu xeneza(ll) u xxeneza(Ill). Metoasl nepeBoaa cosneit
xkenesa(ll) B
conu xene3a(lll) u o6parHo. OkucnurenbHbie cBOMCTBA coenquuennit xkemne3a(lll) B peakuusx c
BOCCTAHOBUTEISIMH (MOIUAOM, Menblo). lluanuaHble KOMIUIEKCHl kene3a. KadecTBeHHbIE
peakuuu Ha uoHsl xxene3a(ll) u (I10).
Meow. Haxoxnenue B mpuponae. Pusznueckrue W XUMHYECKHE CBOMCTBA (B3aUMOJEHCTBHUE C
KHCIIOPOJIOM, XJIOpPOM, cepoil, kucioramu-okuciurensimMu). Conu menu(ll). Meansiii kymopoc.
Ammvuakatel Meau(l) m megu(Il). ITomydyenue oxcuma menu(l) BocCTaHOBICHHEM THAPOKCH]IA
meau(Il) rimroko30i.

Cepedopo. dusnueckne W XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C CEPOM, XJIOpOM,
KHCTIOTaMU-oKucuTesiMu). OcakJeHue okcuiaa cepedpa TpH JCHCTBUH IIEIOYH HA COJHU
cepebpa. AMMuakatel cepedpa kak okuciautenu. KauectBenHast peakiiys Ha HOHBI cepedpa.
3o10mo. Pu3ndecKue 1 XUMUYECKUE CBOMCTBA (B3aUMOIEHCTBUE C XJIOPOM, «1aPCKOM BOJIKON».
CrniocoOblI BbIAENIEHUS 30JI0Ta U3 30JI0TOHOCHOM MOPO/IBL.
[unk. ®u3znyeckrue U XUMUYECKUE CBOMCTBA (B3aMMOJICMCTBUE C TajOoreHaMHu, KHUCIOPOIOM,
CEepoii, pacTBOpaMu KUCIOT U 1Ienodeit). AMGOTepHOCTh OKCUAA U THUIPOKCHIA IIMHKA.
Pmymp. IIpencraBienne o CBOMCTBaX PTYTH U €€ COEAUHEHUSX.
JdeMoHcTpanmnm.

1. Konmnexkuusi MeTaJiioB.

2. Konnekuus MUHepaioB U py/Il.

3. Komnekuust «AJTIOMUHHIN.

4. Komnekuus «Kene3o u ero crjiaBb»

5. BzaunmopencTue HaTpus ¢ BOAOM.

6. OkparmBaHue MJIAMEHH COJIIMU HIEIOYHBIX U IIET0YHO3EMENIbHBIX METAIIJIOB.

7. BzauMoaencTBue KaJbus ¢ BOJIOM.

8. [lnaBneHue amoOMUHUS.

9. BzaumopeiicTBre aTIOMUHUS CO MIEI0YBIO.

10. B3aumoaelicTBre XpoMa ¢ CONSTHOM KUCIIOTON 6€3 10CTyma Bo3ayXa.

11. Ocaxnenue ruapoxcuaa xpoma(lll) u okucnenue ero nepokcua0M BoA0pOA.

12. B3auMHbIe IEpexoabl XpOMATOB U AUXPOMATOB.

13. Paznosxenue nuxpomara aMMOHHUSI.

14. Amromorepmus.

15. Ocaxnaenue runpokcuna sxeneza(lll) u okucnenue ero Ha Bo3yxe.

16. Boinenenue cepedpa U3 ero cosneit AeCTBUEM MEIH.

JlabopaTopHble ONBITHI.

10. OkpammmBaHue miaMeH! COeAMHEHUSIMU [IEIOUHBIX METAIIJIOB.

11. O3HakoMIIeHHE C MUHEPAJIAMU Y BOKHEUITUMU COSAMHEHUSIMHU MIEITOYHBIX METAJUIOB.

12. CBoiicTBa COEIMHEHU 1IETOYHBIX METAJUIOB.

13. OkpammBanue mIaMeH! COJISIMU IIETOYHO3EMENIbHBIX METAJIOB.

14. CBoiicTBa MarHus U €ro COeTUHEHUHN.

15. CBoiicTBa cCOeIMHEHNN KaIbIIH.

16.KecTkoCTb BOJBI.

17. B3aumojeiicTBHE aJIIOMUHHS ¢ KHUCIIOTAMHU H MIEI0YaMH.

18. AmdorepHbIe CBOICTBA THAPOKCHIA ATFOMUHUSI.

19. CoiicTBa 0710Ba, CBUHIIA U X COSTMHEHUH.

20. CpoiicTBa conel xpoma.

21. CpoiicTBa MapraHiia v €ro COeJMHEHUH.

22. VI3yueHue MUHEPAJIOB XKelle3a.

23. CpoiicTBa xene3a. KauecTBeHHble peakiiuu Ha HOHBI keine3a. [Tonyuenne okcuaa meau(l).
24. CBolicTBa MeJIH, €€ CINIaBOB U COSIMHECHUH.
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25. CBoiicTBa IMHKA U €TO COCUHEHUMN.

IIpakTuyeckasi pa6ora Ne6. [lonmydeHue roppkoi coyii (CEMHUBOHOTO CyJib(aTa MarHusi).
IIpakTnyeckas padora Ne 7. [losnydyeHue altoMOKaIMEBbIX KBAaCIlOB.

IIpakTnyeckass padora Ne8. BeinonHeHHe >KCIEPUMEHTAIbHBIX 3a7ad 10 Teme «MeTaibl
[JIABHBIX MOATPYIII.

IpakTnyeckas padora Ne9. [losryyeHue MegHOTO Kymnopoca.

IpakTuyeckas padora Nel(. [Tonydenue xene3HOro Kyrnopoca.

IIpakTnyeckass padora Ne 11. BoinmonHeHre 3KCIEpUMEHTAIBHBIX 33/1ad 10 TeMe «MeTtasibl
OOOYHBIX MOATPYIIII».

KonTpoasnas padora Ne 2 o teme «MeTaib».

Tema S. Ctpoenne BemectBa (14 4.)

Cmpoenue amoma. Hyknunpel. W3oromnbl. Tumbel paJiroakTUBHOTO pacmnajaa. TepMosiepHbId
cunres. [lomydyenne HOBBIX A5eMeHTOB. SaepHble peakiuu. CTpoeHHE IEKTPOHHBIX 000JI0UYEK
atoMmoB. [lpeacraBnenue o kBaHTOBOW MexaHuke. KBaHTOBbIe uMcia. ATOMHBIE OpOUTAIIH.
Paguyc atoma. DneKTpOOTPULIATEIBHOCTD.

Xumuueckas cesa3b. Bunpl xumuyeckoit cBsizu. KoBaneHTHas CBsI3b U €€ XapaKTepUCTHKU (AJIMHA
CBSI3H, MTOJIAPHOCTD, OJISIPU3YEMOCTb, KPaTHOCTh CBA3M). MloHHast cBsI3b. MeTainyeckas CBsi3b.
Cmpoenue meepovix men. Kpucramnuuyeckue u amopdHbie Tena. THUIBl KPUCTANIMYECKUX
PELIETOK METAJUIOB M HOHHBIX COCIMHEHHUI. MexXMomneKynspHble B3auMoaencTers. Bogopoanas
CBSI3b.

Jemoncrpanuu. 1. Kpucrannuueckue pemerku. 2. Moaenu MoOJIeKyII.

Tema 6. TeopeTnueckoe onucaHue XUMHYECKHX peakiuii (27 4.)

Tennosoti a¢ppexm xumuueckou peaxyuu. DHIOTSPMHUUCCKHEC H IK30TCPMUUYCCKUE PCAKIUU.
3akon ['ecca. Temota oOpa3oBaHus BellecTBa. DHeprust cBsizu. [loHsTHE 00 SHTANBIUU.
[Tonstue 006 sHTpormmu. BTopoil 3akoH TepMmoaMHaMHUKH. OHepruss ['mbbca m Kputepuu
CaMOIIPOU3BOJILHOCTH XUMHYECKON PEaKIIHH.

Ckopocmb  Xumuueckou peakyuu U €€ 3aBUCUMOCTb OT IPUPOJbI PEArupyOLINX BEIIECTB,
KOHIIEHTPAllUU PEareHToB, TeMIlepaTyphl, HAIWYUS KaTalu3aropa, IUIOMIA[d MOBEPXHOCTHU
pearupyroImux BeIIecTB. 3akoH iAecicTByrommx macc. [IpaBuno Bant -T'odda. Ilonstue 06
SHEPruu aKTUBAIMHM U 00 PHEpreTudyeckoM mpoduie peakuuu. ['OMOTeHHBI U TeTepOreHHbIH
karanu3. [Ipumepsl KaTadIUTHUECKUX MPOLIECCOB B TEXHUKE U B JKUBBIX Oopranusmax. @epMeHThI
KaK OMOJIOrHYecKHe KaTaln3aTophl.

Obpamumbie xumuueckue peaxyuu. Xumuueckoe paBHoBecue. I[lpunnun Jle Illarenswe.
Koncranra paBHoBecus. PaBHoBecue B pactBopax. KoncranTel auccoumanuu. Pacuer pH
PacTBOPOB CUJIBHBIX KUCJOT U 1enoueil. /lpouszeedenue pacmeopumocmu.

Pao  axmuenocmu memannos. IlloHsiTHE 0 CTaHOAPTHOM DJIEKTPOJHOM TOTEHIHANE H
AIIEKTPOJIBIKYILEH CUJIe peakiMu. XUMHUYECKUE MCTOYHUKU TOKA: rajlbBaHUUECKHE DJIEMEHTHI,
AKKyMYJISITOPbl M TOIUIMBHBIE DJJIEMEHTHI. OJEKTPOJIM3 pacIulaBOB M BOJHBIX PacTBOPOB
AIIEKTPOJIUTOB. 3AKOHbI JNEKMPONU3A.

JleMoHCTpAaLUK.

1. DKx30TepMUYECKUE U SHAOTEPMUUECKNE XUMUUYECKUE PEAKIIUH.

2. TennoBele SIBIEHUS IPU PACTBOPEHUU CEPHON KUCIIOTHl U aMMHAYHOM CEIUTPHI.

3. 3aBHCUMOCTbh CKOPOCTH PEAKIIMU OT IPUPOJIbI BELIECTB Ha IPUMEPE B3aUMOCHCTBUS
PacTBOPOB PA3IMYHBIX KUCIOT OJIMHAKOBOW KOHIIEHTPALIMH C OJMHAKOBBIMU KYCOUYKaMU
(rpaHynaMu) MUHKA U OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, ’kKeJe3a) C
pacTBOPOM COJISTHOM KUCJIOTHI.

4. Bzaumo/ielicTBUE pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMHU THOCYNb(aTa HaTpHs pa3TuIHON
KOHIIEHTPAIlUU U TEMIIEPATYPHI.

5. PaznosxeHue nepokcuaa BOJOPO/ia C MOMOIIBI0O HEOPraHMYECKUX KaTalu3aTopoB U
IPUPOIHBIX 00BEKTOB, COAEPIKAIINX KaTajasy.
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JlabopaTopHbie onbITbl. PaKkTOpbI, BAUSIONIME HA B3aUMOJECHCTBUE METaula C PacTBOpPaMU
kuciaoT. CMmelleHne XUMHUYECKOTO PaBHOBECHS MPU YBEIMUEHUU KOHLEHTpPALlMU PEareéHTOB U
npoykToB.26. Karanutuueckoe pa3iokeHue MepoKkcuia BoAopoaa

IIpakTnyeckas padora Nel2. CKopoCcTh XUMHUYECKON PEAKIUU.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTuyecknue OCHOBBI XMMHUU.

Tema 7. Xumnueckasi Texnosiorus (10 4.)

Ocnogubie npunyunvl xumuieckou mexuonozuu. ITpon3BOJICTBO CEPHOM KUCIOTHl KOHTAKTHBIM
crocoboM. XumusMm nporecca. CoIpbe Ui NPOU3BOACTBA CEPHOM KUCIOTHL. TexHOoIornyeckas
cxema mporecca, mnpourecchl W ammapartbl. [IpousBoiacTBo amMmuaka. XHUMH3M Ipoliecca.
OrnpezenieHre ONTUMAIBHBIX YCIOBHH MpoBeAeHUs peakiuu. [IpuHIUN TUPKYIALIUH U €ro
peann3anus B TEXHOJIOTHUYECKOM cxeme.
Memannypeus. Yepnas meramutyprusi. JJoMeHHbIH mipoiiecc (ChbIpbe, YCTPOMCTBO JOMEHHOMU MeuH,
XUMU3M Tporecca). [Ipou3BoJCcTBO cTany B KUCIOPOIHOM KOHBEPTEPE U B AJIEKTPOIICUaX.
Opeanuueckuii cunmes. CUHTE3bI HA OCHOBE CMHTE3-Ta3a. [[pon3BoaCcTBO MeTaHOA.

Dkonorus U npobdiaemMa OXpaHbl OKpYXKarolei cpeabl. 3eneHas XuMusl.

Jemoncrpanuu. 1. Ceipbe 17151 IPOU3BOACTBA CEPHON KUCIOTHI.

2. Mojienb KUMSIIEero Ciosl.

3.Kene3nas pyna.

4. O0Opa3Iibl CIIJIaBOB KeJie3a.

Tema 8. Xumusi B noBcegHeBHOM »ku3Hu (8 4.)

Xumus numu. JKupsel, Oenku, yrieBoasl, BATaMUHbBL. [luieBsie 100aBKU, UX KiacCUPUKALIUA.
3anpenieHHble W pa3pellieHHble NulleBble Jo0aBku. JlekapcTBeHHbIE cpeactBa. Kpacku u
nUrMeHThl. [[pUHIMIBI OKpalIBaHUs TKAHEH.

Tema 9. Xumus Ha ciayx0e odmecrsa (7 4.)
Xumus B ctpoutenberBe. Llement, 6eron. Ctekio u kepamuka. TpaguliMOHHbIE U COBPEMEHHbBIE
KepaMmudeckue Mmatepuaibl. CBepXIpoBojdiias kKepamuka. beitoBas xumus. OrOenuBaromiue
cpeacTBa. XUMHS B CelbCKOM Xo3daicTBe. MHcekTuimabpl u nectuuuisl. CpencTBa 3allUTh
pacteHuil. PenenieHTsl.
Tema 10. Xumus B coBpeMeHHOI Hayke (4 4.)

OcobeHHOCTH COBpEMEHHOM Hayku. MeTojoioruss HayuyHoro wucciefoBanus. Ilpodeccus
XUMHKa. MaTteMaTudeckasi XUMus.
[Touck xumnveckoit nudopmaru. Padora ¢ 6a3aMu 1aHHBIX.
JdemMoHCcTpaumu.

1. IInmeBsle KpacuTemny.

2. Kpamenue Tkanen.

3. OrGenuBanue TKaHeH.

4. Kepamuueckue Matepuasbl.

5. IIBeTHEIE CTEKIA.

6. Konnexuust «TornmBo u ero BUABD.
JlabopaTopHbIe ONBITHI.
277. 3HaKOMCTBO C MOIOIIMMH CPEACTBAMU. 3HAKOMCTBO C OTOETMBAIOLIUMU CPEACTBAMH.
28. Kien. 29. 3HakoMCTBO ¢ MUHEPAIbHBIMU YA0OPEHUSIMUA U U3yYEHUE UX CBOMCTB.
KonTpoubnas padora Ne 5. ltorosast KoHTpobHas pabora.

Pa3pnen 3. TemaTnyeckoe nJIaHUpoOBaHue
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10 xaacc (5 4 B Heaeno, Bcero 170 u.)

B mom uucne

Homep Konuuecmeo
Tema npaxmuueckue | KOHMPOAbHbIE
memul yacoe
pabomul paodomul
[ToBTOpenue u yriybieHue
1 3HAHUH 25 1 1
OCHOBHEBIE TIOHATHS
2 OpPraHMYECKOW XUMHHU 18 - 1
Yrnesonopoasl
3 42 2 1
Kucnopoaconepxaiue
4 OpPraHMYECKUE COCTMHEHUS 30 5 1
A30T- 1 cepocojiepxalue
5 COETMHEHUS 17 1 -
buonornuecku akTHBHBIC
6 BelIecTBa 30 2 1
7 BricokomonexkyaspHbie 8 2 -
COEJTMHEHMS
HUTOIO: 170 13 5
11 kaace (5 4 B Henenro, Beero 170 u.)
B mom uucne
Homep Konuuecmeo
Tema npakmuyueckue | KOHMpPOJbHbBLE
memul uacoe
pabomul padomul
Hemerannbt
1 50 5 1
2 OO0111e CBOMCTBA METAJIIOB 4 -
MeTanipl TIaBHBIX TOATPYIIT
3 APy 18 5 -
MeTtainipl TOOOYHBIX ITOATPYIIIT
4 APy 28 1 1
CrtpoeHme BemecTBa
5 14 - -
Teopetuueckoe onucanue
6 XUMHYECKUX peaKIuit 27 2 1
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7 XumMmuyeckas TEXHOJIOTHS 10 _ _
8 X¥YMUS B IOBCETHEBHOM KHU3HU 8 - 1
9 Xumus Ha ci1yx0e obliecTa 7
10 X¥YMUs B COBPEMEHHOHN HayKe 4

NTOTI'O: 170 13 4

10 kaacce (5 4 B Heenro, Bcero 170 u.)
Tembl Moay.b Koimnuects
BocnuTareabHoinporpaMmmei«llIkonbHbITYp 0 4acoB
OK»

[ToBTOpEHUE U
yriyosieHue 3HaHUH

dopmupoBaTh Hay4YHOE
MHPOBO33pEHNUE, IPUBUBATH
HMHTEpEC K XUMUYECKON HayKe

25

OCHOBHBIE TOHATHUA
OpPraHMYECKON XUMHUHU

®opMupoOBaHUE NATPHOTHYECKOTO
BOCIIUTAHHSA:
3HaTB/MOHUMATB/YMeTh ONpelefATh!
- POJIb OTEYECTBEHHBIX YUEHBIX B Pa3BUTUN
opranuueckoil xumuu(A.M.bytiiepos)
®opMHUpOBaHHE HAYYHOT'0 MHUPOBO33PCHHSA:
- OOBACHATH NPUUUHBI
MHOT000pa3usi OpraHMYecKuX
BEIIECTB.

18

YrneBo1oposl

DopMUPOBAHHE IKOHOMUYECKUX 3HAHUM:
3HaTB/MOHUMATH/YyMeTh XapaKTepu30BaTh!

- COCTaB ¥ OCHOBHBIE HAIPABICHUS
UCIOJIb30BaHUS U NIepepabOTKU HEPTU U
MIPUPOIHOTO Ta3a;

- YyCTaHaBJIMBATh3aBUCUMOCTh MEXy 00beMaMu
TOOBIYM MPUPOAHOTO raza u Heptu B PO u
OIOJKETOM.

DopMHUpPOBaHHE IKOJOTHYCCKUX 3HAHUM:
3HATH/MOHUMATH/YMeTh ONpeIeJfATh!
-paBUjIa KOJOTUYECKH IPAMOTHOTO MTOBEACHHUS
1 6€30MacHOT0 00paIEHHs C IPUPOAHBIM ra30M
1 HepTenpoayKTaMu B OBITY U Ha
MIPOU3BO/ICTBE;

-3KOJIOTMYECKHE MOCIE/ICTBHS pa3iuBa HEPTU U
croco0b! 00pHOBI ¢ HUMHU.

DopMHUpoOBaHHE HPABCTBEHHOI'0
BOCIIUTAHUSA:
3HATH/MIOHMMATB/YMeETh ONPeIeJATh.

42
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- B3aMMOCBSI3b MEKAY U3y4acMbIM MaTEPUATIOM
u Oyaymieit mpodeccuoHanbHON
JeSITeTbHOCTBIO.
@opMHUpOBaHUE NATPHOTHIECKOTO
BOCIIMTAHUS:

- POJIb OTEYECTBCHHBIX YUEHBIX B

Pa3BUTHH OPTaHUYECKON XUMHU

(M.T". Kyuepos, H./I.

3eNUHCKUN).

Kucnopoaconeprkarn
1€ OpraHuvYeCcKue
COEIUHEHUS

dopMupoOBaHHE HAYYHOT0 MHPOBO33pPeHMS:
3HAaTH/IIOHUMATH/YMETh ONpeaeJsTh.
- O0bsACHEHHE MAaTEPHATILHOTO EINHCTBA
BELIECTB NMPUPOIbI TyTEM YCTAHOBJICHHUS
TEHETUYECKOM CBSI3U MEXy KilaccaMu
OpPraHMYECKUX BEIIECTB.
- YCTaHaBJIMBAaTh MPUYUHHO-CJICICTBEHHbBIC
CBSI3U MEXIY CTPOCHHEM, CBOMCTBAMH U
MIPUMEHEHUEM OPTaHHUYECKUX BEIECTB.
@dopMHUpoOBaHHE IKOJTOTHIECKHX 3HAHMI:
3HaTh/MIOHUMATH/YMETh ONpPele/IfATh:
-paBujia 3KOJIOTHYECKH IPAMOTHOIO U
0€30MacHOro 00paIleHUs C TOPIOYUMU U
TOKCU4HbIMU BemecTBaMu, CMC B ObITy U
OKpYKarolen cpene;
- MpaBUJIa TEXHUKU 0€30MaCHOCTH MpU
BBITIOJTHEHUH MPAKTUYECKUX PabOT ¢ LENbI0
(dhopMupoBaHHs OEPEIKHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAIOIIIUX.
®opMupoBaHue BaJ1€0JIOTHYeCKUX 3HAHMIA:
- PackpbIBaTh pojb YIiIeBOJOB B
KU3ZHEICSTSIIbHOCTH
OpraHU3MOB.

30

A3zoT- 1
cepocojiepKaIme
COEUHEHUS

®opMupOBaHUE HAYYHOT0 MMPOBO33PEHMS:
3HATH/OHUMATB/YMETh ONPeIeJATh!

- MaTepHaJIbHOE €JUHCTBO BELIECTB MPUPOIbI
IIyTEM YCTAHOBJICHHSI TEHETUYECKOM CBS3H
MEX1y KJaccaMy OpraHMYeCKUX BEIIECTB.

- NPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY
CTPOEHHMEM, CBOMCTBAMH U IPUMEHEHHEM
OpPraHMYECKUX BEIIECTB.

®opMHUpOBaHHE NATPHOTHYECKOT0
BOCIIUTAHMS: 3HATH/MIOHUMATH/

- pOJIb OT€YECTBEHHBIX YUEHBIX B PA3BUTHHU
AHWIMHOKPACOYHOU U (papMalleBTUYECKOM
npowmeieHHocty. (H.H.3unun)
®opMupoOBaHUe BAJ1€0JIOTHYeCKUX 3HAHMIA:
3HATH/MOHUMATB/:

-OMOJIOTUYECKYIO POJIb AMUHOKHCIIOT, OEITKOB,
JIHK, PHK.

DopMUPOBAHME IKOJOTHYECCKUX 3HAHUI:
3HATH/MIOHMMATB/YMeETh ONpPeeJATh.

17
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-[paBHJIa KOJIOTHYECKH
I'PaMOTHOI'O U O€3011aCHOTrO
oOpalleHus C TOPIOYUMU U
TOKCHUYHBIMHU BC€IICCTBAMU B
OBITY M OKpY>KarolLleH cpene.

dopMupoBaHHe BAJIEOJOTHYECKUX 3HAHUIA:
3HAaTH/IIOHUMATH/YMEThb ONpeaeJsTh.

-OMOJIOTMUYECKYIO POJIb BUTAMUHOBH MX
3Ha4YeHHUE JJIs1 COXPAHEHUS 370pPOBbs YEI0BEKa,
3Ha4YeHUE PEPMEHTOB JJIsl )KU3HEACATEIbHOCTU
KHBBIX OPIaHU3MOB.
Buonorndecku ®opMupOBaHHE IKOJOTHYECKUX 3HAHMIL:
3HAaTH/IIOHUMATH/YMETh ONpeaeJsTh.
dKTUBHBIC BEIICCTBA - POJIb JIEKAPCTB U HOPMBI 3KOJIOTHYECKOT0 U 30
0€e301acHOr0 0OpaIIeHus C JIeKapCTBEHHBIMU
Ipenaparamu.
®opMupoBaHUe HPABCTBEHHOI'0
BOCIIMTAHUS:
3HaTh/MOHUMATH/()OPMHPOBATH !
- BHyTpEHHEE yOeKIeHHUE O
HEeNPUEMIIEMOCTH YIOTpeOIeHUS
HAapKOTHYECKUX CPEJCTB.

®opMupoBaHHE IKOHOMHYECKHUX 3HAHUM!
3HaTh/MIOHUMATh/YMeETh ONpPele/IfATh:

- pOJIb MTOJIUMEPOB B IIPOMBIIIIJIEHHOCTH,
MEIUIIMHE, OBITY.

®opMHPOBaHHE IKOJOTMYECKUX 3HAHUIA:
3HaTB/MOHUMATB/YMeTh ONpeleIfATh!

BricokomonekynsapH - IIpaBWJIa TEXHUKHU 0€30MaCHOCTH TIPH 8
bI€ COIMHEHUS BBINOJIHEHUH MTPAKTUYECKUX Pa0OT C LENbIO
dhopmupoBaHus 6EPEKHOTO OTHOIIECHUS K
CBOEMY 3JI0POBbBIO U 3/IOPOBBIO OKPY>KAIOLIHX;

- IpaBHJIa SKOJIOTUIECKH

IpaMOTHOTO U 0€30MacHOro

oOpallleHus C TOPIOYNMHU U

TOKCUYHBIMH BEILLIECTBaMU B

OBITY M OKpYKaIoIIeH cpeie.

11 xnace (5 4 B Henento, Beero 170 4.)

Tembl Moayanb KonuyectBo
BocnuTareabHoMnporpaMmei«lIIkoIbHBITYPOK» 4acoB
®opMHUpOBaHHE HAYYHOT0 MHUPOBO33PECHHS:
Hewmetaiibt 3HATH/IIOHUMATH/YMETh ONIPeNeIsTh! 50
- MaTepHaIbHOE EAUHCTBO BELECTB MPUPOJBI TyTEM
COCTABJICHHS] TCHETUYECKUX PSJI0OB HEMETAJIOB.
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@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI:
3HATBH/MIOHMMATB/YMeTh ONpPeIeATh!

- IPUYMHY BO3HUKHOBEHUS TAPHUKOBOTO 3 deKra u
€ro BO3MOJKHBIE [TOCJIEICTBUS;

- 9KOJIOTUYECKU TPAMOTHOE TTOBE/ICHUE B OBITY U
OKpYy>Karoleu

Oo0mue
CBOMCTBA
METAJJIOB

DopMUPOBaAHNE IKOHOMUYECKUX 3HAHUI:
3HATBH/MIOHMMATB/YMeTh ONpPeleATh!
- BUJIbl METAJUTYPIUH, PAllMOHAILHOM UCIIOJIb30BaHUU
METAJIJIOB, O CII0cO0ax 3aIIUThl METAJUIOB OT KOPPO3HUH.

- Pemenne 3a1a4 ¢ Npou3BOJICTBEHHBIM COJIEPKAHUEM
®opMupOBaHHE IKOJIOTHYECKUX 3HAHMIL:
3HAaTH/IIOHUMATH/YMETh ONpeaeJsTh.
- IPUYMHY BO3HUKHOBEHUS MTAPHUKOBOTO 3 dekrta u
€ro BO3MOJKHBIE TIOCIIEICTBHS;

- OKOJIOTUYECKH TPAMOTHOE TTOBE/ICHUE B OBITY U
OKpY’Karoleu

Meranibl
[JIAaBHBIX

HOATPYIIII

@®opMHUpoOBaHHE IKOHOMHYECKUX 3HAHMIA:
3HaTh/MIOHUMATB/YMeETh ONpele/IfATh:
- METaJlJIbl, paIII/IOHaJII)HOM HCIIOJIb30BaHUU MCTAJJIOB,
0 Ccroco0ax 3aIUThl METAIOB OT KOPPO3HH.

- Pemienuie 3aa4 ¢ copepkaHueM METAIIJIOB TJIABHBIX

HOJITPYIII
@dopMupoBaHHE IKOJTOTHIECKUX 3HAHUM:
3HaTh/MIOHUMATH/YMeETh ONpPele/IfATh:
- IPUYMHY BO3HUKHOBEHUS MTAPHUKOBOTO 3 dekrta u
€ro BO3MOIKHBIC IIOCIIC/ICTBHS;
- 9KOJIOTHYECKH IPaMOTHOE MIOBE/IeHUE B OBITY U
OKpY>Karoleu

18

MeTtasibl
TOOOYHBIX

HOATrPYII

®opMupoBaHHE IKOHOMHYECKHUX 3HAHUM!

3HATH/IOHUMATBH/YMETh ONPeIeJATh!

- METaJUIbl MIOOOYHBIX MOATPYII, PAMOHATIBHOM

UCIOJIb30BAHUU METAIJIOB, O CIIOCO0aX 3aIHUTHI

METAJIJIOB OT KOPPO3HH.

- Pemenue 3a1a4 ¢ cofepxaHueM MeTalioB MOOOYHBIX

MOATPYII

DopMUPOBaHHE IKOJOTHYECCKUX 3HAHUM:

3HATB/MOHUMATH/YMeTh ONpe/lesATh!

- PallMOHAJIBHOE UCIIOJIB30BAHNUE METAIITIOB B

IIPOMBIIIJIEHHOCTH M €r0 BO3MOKHBIE ITOCIIEICTBUS;
- 9KOJIOTMYECKH IPAaMOTHOE TIOBE/IEHUE B OBITY U

OKpY>Karolen

28

Ctpoenue

BCIICCTBA

dopMupoBaHHE HAYYHOT0 MUPOBO33pPeHMSI:
3HATH/MOHUMATBH/yMETh ONPEAeIATD.

- MPUYHUHHO-CJICJICTBEHHBIE CBS3U MEXKIY XUMUUYECKON
CBSI3bI0, TUIIOM KPUCTAJTMYECKONU PEIIETKU
COCTMHEHUH, NX (PU3UICCKUMU U XUMUICCKUMHU
CBOMCTBaMH;

dopMupoBaHHe BAJIEOJOTHYECKUX 3HAHUIA:
3HAaTH/MOHUMATD/ .

14
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- OMOJIOTUYECKYIO POJIb BOJIbI, KOJUIOUIHBIX CUCTEM B
KHU3HH YeIIOBEKa,
DopMUPOBAHNE IKOHOMUYECKUX 3HAHUMN:
3HATH/MOHMMATB/YMeTh ONpPelefATh!
- IPUMEHEHUE BOJIbI B IPOMBIIIJICHHOCTH, CETLCKOM
XO03SIICTBE, OBITY U U OCBETUTDH BOIIPOC O
HE0OXO0IMMOCTH COEPEKECHHSI BOJHBIX PECYpPCOB.
@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI:
3HATBH/MIOHMMATB/YMeTh ONpe/leJATh:
- IPUYMHY BO3HUKHOBEHUS TAPHUKOBOTO 3 deKTa u
€0 BO3MOJKHBIE [1OCJIEICTBUS;

- 9KOJIOTHYECKH IPaMOTHOE TIOBE/IeHUE B OBITY U

OKpY>Karolen

Teopernyeckoe
ONMCaHUE
XUMUYECKHX
peakuuii

DopMUPOBAHNE IKOHOMUYECKUX 3HAHUMN:
3HATBH/MOHMMATB/yMeTh ONpPelefATh!
-YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOMH
peakuuy U CMELEHUS! XUMUYECKOTO PAaBHOBECHS OT
pa3nUYHbIX (PAKTOPOB C IIEIIBIO ONPEIEIICHUS
ONTUMAJIbHBIX YCIOBUN MIPOTEKAHUSA XUMHUECKUX
IIPOLIECCOB;
- IPUMEHEHHE 3JIEKTPOJIN3a B IPOMBIIIIEHHOCTH.
®opMHpOBaHNeE BATEOJOTHYECKUX 3HAHUIA:
3HaTB/MOHUMATB/YMeTh ONpeleJfATh!

- 3HAYEHHE IPOLIECCOB MMIPOIM3a Il OOMEHHBIX

HPOLIECCOB, KOTOPHIE JIE)KAT B OCHOBE
JKU3HEJESATEIbHOCTH KUBBIX OPraHU3MOB

27

XuMu4yeckas
TEXHOJIOTUS

®opMHUpPOBaHHE HAYYHOT0 MHUPOBO33PeHMS:
3HaTB/MOHUMATH/YMeTh ONpe/leJfATh!
- 3HaYEHHUE MEPUOIUYECKOTO 3aKOHA
. 1. MeHneneeBa AJisl OTKPBITUS WA UCKYCCTBEHHOTO
CO3/JaHUs1 HOBBIX XUMHUYECKUX HJIEMEHTOB, OTKPBITHS
aTOMHOW JHEPI'uH;
- Ha OCHOBE MEPUOIMYECKOr0 3aKOHA
J1. . MenneneeBa 0ObSICHATH 3aBUCHMOCTh CBONCTB
XUMHUYECKUX DJIEMEHTOB U 00pa30BaHHBIX MU BEUIECTB
OT DJIEKTPOHHOTO CTPOEHHUS aTOMOB.

10

XUMHA B
IOBCEIHEBHON
JKU3HUA

®opMHpOBaHHE HAYYHOT0 MHUPOBO33PCHHSA:
3HaTH/MOHUMATH/YMeTh ONpeieATh!

- MaTepHaAIbHOE EAUHCTBO BELECTB MPUPOJBI TyTEM
COCTaBJICHUS] TEHETHUECKUX PSII0B HEMETAJLIOB.

XUMHS HA
ciyx0e
oOmrecTBa

@®opMHpPOBaHHE IKOJTOTHYECKUX 3HAHUM:

3HATH/IOHUMATBH/YMETh ONPeIeJATh.

- YyBCTBO OTBETCTBEHHOCTH 34 IPUMEHEHHE

IIOJIy4YEHHBIX 3HAHUN U YMEHUM, IO3UTUBHOU POJIH

XUMHH B )KU3HU COBPEMEHHOTO O0IIEeCTBA,

HE00XO0AMMOCTH XUMHUECKU TPAMOTHOTO OTHOIIEHUS K

CBOEMY 3JI0POBBIO U OKPYKAIOILEN CPELE;

- BJIaJIETh MPaBWJIAMH U TpreMaMu 6e301acHoN paboTh
C XUMHUYECKUMH BeI[ECTBaMU U J1a00paTOPHBIM

000pyTOBaHUEM.
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10

Xumusi B
COBPEMEHHOM

HayKe

@®opMUPOBaAHNE IKOHOMUYECKUX 3HAHUM:
3HATBH/MIOHMMATB/YMeTh ONpPeIeATh!
- BUJIbl METAJUTYPIUH, PAllMOHAILHOM UCIIOJIb30BaHUU

METAaJlJIOB, O croco0ax 3aluTEl METaIOB OT KOppO3uHu.

- Pemmenue 3aaa4 ¢ IpOrU3BOJACTBCHHBIM COACPIKAHUEM.
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