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IMosicuuTeanHAas 3aIUCKA

Pabouass mporpamMma 1o XUMHM Ha YPOBEHb CpPEIHEro oOmero oOpa3oBaHUSI COCTaBICHA Ha
OCHOBaHWHW TPHUMEPHOIH MporpamMMmbl cpenHero ooOmiero oOpa3oBaHHWA IO XHMHH, pa3paboTaHa B
COOTBETCTBMHM ¢ TpeboBaHMsMU DenepanbHOro rocyJapCTBEHHOIO 00pa30BaTEeNIbHOIO CTaHIapTa
cpeanero obmero oOpazoBanus (manee - ®I'OC COO) k CTPyKType OCHOBHOW 0OO0pa3zoBaTelnbHON
nporpammsl, @eaepansHbiM 3akoHOM «O0 00pa3zoBanuu B Poccuiickoit @enepanum» ot 29 nexadps 2012
T.

Jns peanuzanum mporpaMMbl Ucionb3yroTes yuebnnkn: Epemun B. B. Xumns.10 xkmace. YrayOmeHHBINH
yposens / B.B. Epemun, H.E. Ky3omenko, B.11. Tepenun, A.A. [Ipo3nos, B.B. Jlyaun. - 2-e uzg.,
crepeoruil. - M.: llpoda, 2019. - 446 c.

Opranudeckas xumusi paccmatpuBaercs B 10 kimacce W CTpOMTCS ¢ y4eTOM 3HAHHM,
MOJIyYEHHBIX Y4alllUMHCS B OCHOBHOM 1IKOJE. [I03TOMYy ee u3ydyeHne HauMHAeTCsl C TOBTOPEHMS
BAKHEUILIUX IMOHATHI OPraHUYECKOW XUMHUHU, PACCMOTPEHHBIX B OCHOBHOM ILIKOJIE.

[Tocne mOBTOpeHUs BaKHEHIIMX TOHITHHA PAcCMATPUBACTCS CTPOCHHUE U KIACCHU(DUKAIHS
OpPTaHWYECKUX COCJMHCHUMN, TEOPETUICCKYI0O OCHOBY KOTOPOI COCTABIIIET COBPEMEHHAS TCOPHS
XUMHYECKOTO CTPOCHHUSI C HEKOTOPBHIMHU 3JIEMEHTAMH 3JCKTPOHHOW TEOPUH M CTCPEOXUMHH.
JloruuecKuM TPOIOJIKCHHUEM BEAYIIeH HIICH O B3aUMOCBSI3U (COCTaB — CTPOCHUE — CBOWCTBA)
BEIIICCTB SIBISICTCS TeMa «XMUMHYECKHE PEaKIMH B OPraHUYECKOW XUMHUW», KOTOPas 3HAKOMUT
yUYaluxcsi ¢ Kiaccu(UKalued peakiuuii B OpraHMYeCKOW XUMHHM WM JIaeT TPEACTaBICHUE O
HEKOTOPBIX MEXaHU3Max HX MpoTeKaHUs [loaydeHHBIE B MEPBBIX TEMaX TCOPETHYCCKHE 3HAHUS
YUAIIUXCS 3aTEM 3aKPEIUIIOTCS U Pa3BUBAIOTCS HAa OoraTtoM (aKTHYECKOM MaTepuayie XUMHUH
KJIACCOB OPTaHWYECKUX COCTUHEHHH, KOTOPBIE PACCMATPUBAIOTCS B TOPSIKE YCIOKHCHHS OT
Oosee mpocThIX (YIIIEeBOJOPOAOB) 10 Hambosee clokHbIX (6uonomumepoB). Takoe mocTpoeHue
Kypca MO3BOJISIET YCHITUTh JACTYKTUBHBIN ITOIX0]T K U3YYCHUIO0 OPraHUIeCKONH XHMHHU.



Henn u3ydyeHuss XMMHHU B CpeIHel HIKoIe:

* popmupoBaHue y 00y4arOImuXCcsi yMEHUS BUACTh U TIOHUMATh [IEHHOCTh 00pa30BaHus,
3HAYMMOCTh ~XMMHYECKOTO 3HAHHWS JUIS KaXJIOTO UYEJIOBEKa, HE3aBUCUMO OT  €ro
po(hecCHOHATILHOM JIeATEIIBHOCTH;

* popmupoBaHue y 00y4arOIIUXCS YMEHUH pa3iindaTh (GaKThl U OLEHKH, CDABHUBAThH OLICHOUYHbBIE
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPHEB C ONPEACICHHON CHCTEMOM
[EHHOCTE!, POPMYJIMPOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

* (opmMupoBaHHE y 00YYaIOIUXCS IETOCTHOTO MPEACTABICHUSI O MUPE U POJIM XUMHUH B
CO3JIaHUM COBPEMEHHOHN €CTECTBEHHO HAyYHOW KapTHHBI MUPA; YMEHHS OOBSCHITH OOBEKTHI U
IIPOLIECCHI OKPYIKAIOIIEH EHCTBUTEIBHOCTU — IIPUPOIHOM, COLMAIIBHOM, KYJIbTYPHOM,
TEXHUYECKOH CpEJbl, — HMCIIOIB3YS U ATOI0 XUMUYECKUE 3HAHHUS;

* npuoOpeTeHrne O0YYarOIIMMUCS ONbITa Pa3HOOOpa3HOW AEATENbHOCTH, OIBITA TO3HAHUS H
CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIONIMX YHHBEPCAJIbHOE 3HAYCHHE IS Pa3IMYHBIX
BUJIOB JICATEILHOCTH (HABBIKOB pEIICHUS MPOOJeM, NMPUHATUS PEIICHHH, MMOMCKA, aHAIW3a H
00paboTkn WH(POpPMAIMK, KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB H3MCPCHHIA, HAaBBIKOB
COTPYAHUYECTBA, HABBIKOB 0€3011aCHOT0 OOPAIIICHHUS C BEIECTBAMH B TOBCEHEBHOM KU3HU

OO0urasi XxapakTepuCTHKA Y4eOHOI0 NpeMeTa

OcoOeHHOCTH cozepKaHUS OOY4YeHHS XUMHUU B CPeOHEHl IIKoje OO0YyCIOBIEHBI creluduKkon
XMMHU KaK HAayKd U TOCTaBIEHHBIMHU 3a1adyamMu. OCHOBHBIMHU TMpOOJEeMaMU XUMHUHU SBIISIFOTCS
M3y4YEHUE COCTaBa U CTPOEHUS BEILECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOEHUS, MOJIYyYEHUE
BEILIECTB C 3aJIaHHBIMU CBOMCTBAMHM, MCCIIECOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX PEAKIUU U
nyTel ymnpaBieHHs UMM B LEISIX IMOJIy4eHHs HEOOXOIUMBIX YEJOBEKY BEIECTB, MAaTEPHAJIOB,
sHepruu. B pabodeil mporpamMMe Mo XMMHUU HAIUIA OTPAXKEHHWE OCHOBHBIEC COJIEpP)KATEIIbHBIC
JINHHM
e «BemecTBO» - 3HAaHUE O COCTaBE U CTPOSHUHU BEIIECTB, UX CBOMCTBAX U OMOJOTUYECKOM
3HAYCHUU;
o «XHMMHYECKASl peaKUHs» - 3HAHUE O IPEBPALIEHUH OJTHUX BEILIECTB B APYTUE, YCIOBUAX
MPOTEKAHUS TAKUX MIPEBPAILICHUN U CITOCO0aX yIpPaBICHUS PEAKIIUSIMU;
e «lIpumeHeHHUe BelleCTB) - 3HAHKUE U ONBIT 0€30MIaCHOT0 OOpAIEHUs C BEIIECTBAMH,
MaTepuajiaMH M MpoIeccaMu, He0OOXOAUMBIMH B OBITY U Ha TIPOU3BOJICTBE;
o «S3BIK XMMHM» - OTIEPUPOBAHUE CUCTEMON BAXKHEUIINX XUMUYECKUX ITOHATUM, 3HAHUE
XMMHUYECKON HOMEHKJIATYPbl, & TaK K€ BIAJECHUE XUMUYECKOW CUMBOJIMKON
(XuMu4yeckuMHu GopMyIaMu U YpaBHEHUSIMH )

MecTto npeamera B 6a3MCHOM y4eOHOM IJIaHe

[Iporpamma paccuntaHa Ha uzyueHue xumun B 10-11 kimaccax B 00beme 340 y4eOHBIX 4acoB.
10 knacc - 5 yacoB B Henemto, 170 4yacoB B rof.
11 xnacc - 5 yac B Hegemro, 170 yacoB B rox.



Pazgea 1. [llianupyembie pe3y/ibTAaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa
JInuHoCTHBIE, MeTanpeAMeTHbIe U NPeAMeTHbIEe Pe3yJIbTaThl
OCHOBHBIE IMYHOCTHBIE Pe3yJIbTAThI 00y4eHUsA XUMHHU:

dbopMupoBaHHE OTBETCTBEHHOTO OTHONICEHHUS K YYEHHIO, TOTOBHOCTH H
CMOCOOHOCTH YYalIMXCS K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHMIO U TO3HAHHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHHUIO
JalbHeNIIel UHIUBUIYaIbHOW TPAaeKTOPUHM 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuii U MPOPECCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOMYMBBIX
MO3HABATENIbHBIX HMHTEPECOB, a TAaKK€ HAa OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILLUEHUS K TPYly, Pa3BUTHUS OIBITA Y4aCTHs B COLIMAIBHO 3HAYMMOM TPY/E;

(dbopmMHpOBaHKE [IEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKU M OOLIECTBEHHOW NMPAKTHUKH, YUUTHIBAIOLIETO COLMAILHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOT0 MUPA;

dopMupoBaHHE  KOMMYHHMKATUBHOM  KOMIETEHTHOCTH B  OOIIEHMH U
COTPYJHMYECTBE CO CBEPCTHUKAMM, JETBMU CTapIIEro M MIAJLIIEr0 BO3pacTa,
B3pOCJIBIMH B IIpoliecce o00pa3oBaTelbHOW, OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-
HCCIIEA0BATENIBCKOM, TBOPYECKON U APYTUX BUJIOB ACSITEIBHOCTH;

dbopMHUpOBaHKME LIEHHOCTU 3J0POBOTO U 0Oe30macHOro o0Opasa >KHU3HHU; YCBOCHHUE
MpaBWJI ~ MHAWBHIYATBHOTO W  KOJUIGKTUBHOTO  O€30MAacCHOTO IOBEACHHUS B
Ype3BbIYANHBIX CUTYALMSIX, YTPOKAIOIIMX KU3HU U 310POBbIO JIIOIEH;

(GopMUPOBaHHE  OCHOB  3KOJOTMYECKOW  KYJIbTYpbl,  COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOT0 MBIILICHHUS, Pa3BUTUE ONBITA YKOJIOTUYECKU
OPUEHTUPOBAHHON pe(IEKCUBHO-OLICHOYHOM W MPAKTUYECKON JeATETbHOCTH B
KU3HEHHBIX CUTYaIUsX.

MeTtanpeaMeTHble pe3yabTaTbl O0y4YeHUS B CTaplied IIKOJEe COCTOAT W3
OCBOCHHBIX YYaIUMHUCS MEXKIPEIMETHbIX TMOHATHH M YHUBEPCAIbHBIX Y4eOHBIX
NeNCcTBUM (perymisiTUBHBIE, NTO3HABATEJIbHbIE, KOMMYHUKATUBHbIE), CIIOCOOHOCTH MX
UCTOJb30BaHUS B  y4eOHOH, IO3HAaBaTeNbHOW W  COLMAIBHOM  INpakTHKe,
CaMOCTOSITENIbHOCTH IUJIAHUPOBAHUS M OCYLIECTBICHUS YYEOHOH IesATeNbHOCTH H
OpraHM3alu y4eOHOTro COTpPYAHMYECTBA C II€AaroraMd M CBEPCTHUKAMH, K
MIPOEKTUPOBAHUIO U TOCTPOSHUIO MHUBHIyaIbHON 00pa3oBaTeIbHON TPAEKTOPUH.

OcHoBHBIE MCTAIIPEAMCETHBIC PC3YJIbTAThI 06y‘IeHI/IH XUMHU:

PerJIHTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JedcTBUA
CaMOCTOATCIIBHO OIPECACIIATE LCJIH, 3aJdaBaTb IMMapaMCTPbl W KPUTCPUHU, 110
KOTOPBIM MOKHO OIIPpCACINTD, YTO LCJIb JOCTUTHYTA,

OIICHMUBATh BO3MOXKHBIC IIOCICACTBUA JOCTHKCHUA MOCTaBJICHHOMN neianm B

NesTeIbHOCTH, COOCTBEHHOM JKU3HU U )KU3HU OKPY’KAIOIIMX JII0/IeH, OCHOBBIBASICh

Ha COOOpaKEHUAX ITHUKU U MOPAJIH;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTeIbHON
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUAX;

OLIEHUBATh PECYPCHI, B TOM YHCJIE BpeMs U JIpyrue HeMaTepuanbHbIe PecypcCHl,
H606XOI[I/IMI)IG JUIA JOCTHKECHUA MMOCTaBJIICHHOM O,

BBIOMPATH MMyTh JOCTHKEHUS LIEJIH, INIAHUPOBATh PEIlIeHUE TOCTABICHHBIX 3a/1a4,
ONITUMHU3UPYA MaTepHUaIbHbIE U HEMaTEpUAJIbHEIE 3aTPaThI;
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OpraHu30BbIBaTh AP (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJIS1 TOCTHKEHUS

MMOCTaBJICHHOM 1IEJIN;

OCJIbIO.

COIIOCTAaBJIATH HOJ'Iy‘IeHHHﬁ PE3YIbTAT ACATCIBHOCTH C IMOCTaBJICHHOU 3apaHee

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

UCKaTh ¥ HAXOIUTh OOOOIICHHBIC CIOCOOBI pEHICHHs 3alavy, B TOM 4YHCIIE,
OCYIIECTBIISITh PA3BEPHYTHIM MH(OOPMAIIMOHHBIA TTOUCK M CTaBUTh HA €r0 OCHOBE
HOBBIC (y4eOHBIE U TIO3HABATEILHBIC) 3a1a4H;

KPUTHUYECKH OIICHUBATh M WHTEPIPETHUPOBATH MH(DOPMAIMIO C Pa3HBIX MO3UIHH,
pacrio3HaBath U GUKCHPOBAThH MPOTUBOPEYHs B MH()OPMAIIHOHHBIX UCTOYHHUKAX;
UCIIONIb30BAaTh  PA3IMYHBIE  MOJCIHHO-CXEMATHUECKUE cpeactBa s
NPEJICTAaBICHUSI CYIIECTBCHHBIX CBS3eH M OTHOIICHMI, a TaKXXe MPOTHBOPCUUIA,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHHUKAX;

HAXOJUTh W TPHUBOIWTH KPUTHUYECKHUE apryMEHThl B OTHOIICHWH JCHCTBHHA W
CY)KICHHH JPYroro; CIIOKOWHO W pa3yMHO OTHOCHTBCS K KPUTHUCCKUM
3aMEYaHUsIM B OTHOIIECHUH COOCTBCHHOTO CYXJCHHUsS, paccMaTpuBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;

BBIXO/JIMTH 32 paMKH y4eOHOTO TMpEeaMeTa M OCYIICCTBIIATH IICJICHANIPABICHHBIN
MOWCK BO3MOYKHOCTEH ISl IUPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB JICHCTBHS,
BBICTPAaWBaTh HMHIUBUAYAIbHYI0 00pa30BaTEIbHYI0 TPACKTOPHIO, yUYUTHIBAsS
OTPaHUYCHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OTPAHUYCHUS;
MEHSITh U YICP)KUBATh pa3HbIC MO3UIIUH B TIO3HABATEIILHON JICATEIILHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le JelcTBUA

OCYIIECTBIISITh JICJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMU, TaK MU CO
B3POCIBIMH (KaKk BHYTpH 00pa3oBaTeIbHONM OpraHu3alliy, TaK U 3a €€ Mpeenamn),
noa0upaTh MAapTHEPOB ISl JI€JIOBOM KOMMYHHUKAIIMM HMCXOIS U3 COOOpaKeHUi
PE3YJIbTAaTUBHOCTH B3aI/IMOILCI\/JICTBI/I$I, a HC JINYHBIX CI/IMHaTI/If/'I;

IIPU OCYIIECTBICHUU IPYNTNOBON PabOTHI OBITH KaK PYKOBOJUTENEM, TaK U WICHOM
KOMaHAbl B pa3HbBIX pojsx (reHeparop WAeH, KPUTUK, HCIIOJIHUTED,
BBICTYNAIOIIHH, SKCTIEPT U T.J1.);

KOOPJMHHUPOBATh U BBINOJHATH pabOTy B YCIOBMSIX PEAJIbHOTO, BUPTYAIbHOIO U

KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

Pa3BCPHYTO, JIOTUYHO U TOYHO H3JIaraTb CBOKO TOYKY 3pCHUA C UCIIOJIBb30BAHUCM

aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(JIUKTOTCHHbIE CUTYallUH U MPEA0TBPAIIaTh KOH(MIUKTHI 10 UX
aKTUBHOHM (pa3bl, BHICTPAaWBATh JEJIOBYI0 M 00pa30BaTEIbHYIO KOMMYHUKALHUIO,
n30erast INYHOCTHBIX OLIEHOYHBIX CYKACHUH.

B pesynomame uzyuenus yuedonozo npeomema « Xumusy» Ha ypoene cpeonezo 0oujezo
oopazosanus:

Buinycknuk na yenybnennom ypoene naysumcs:

packpbIBaTh Ha IpUMeEpax pojib XUMHUU B (POPMHUPOBAHHH COBPEMEHHOW HayYHOU
KapTUHBI MUpPA U B NPAKTUYECKOU ACATEIBHOCTU YEJIOBEKA, B3AUMOCBI3b MEXKIY
XUMUEN U APYTUMH €CTECTBEHHBIMU HayKaMu;

WJUTFOCTPUPOBATH HA IIPUMEPAX CTAHOBJICHUE U JBOJIIOLUIO OPTaHUYECKOW XUMUU

KaK HayKHU Ha Ppa3JIMYHbIX UCTOPUYCCKUX ITAllaX €€ PA3BUTUAA,

YCTAHABJIMBATL MPUYUHHO-CICACTBCHHBIC CBA3U MCKIAY CTPOCHHUEM dTOMOB
XUMHYCCKUX JJIEMCHTOB M MNMEPHUOANYCCKHUM H3MCHCHHEM CBOMCTB XHMHYECKUX
JJIEMEHTOB M MX COCIUMHEHHII B COOTBETCTBHM C IIOJIOXKEHHMEM XHMHYECKHUX
9JICMCHTOB B Hepnonnqecxoﬁ CUCTEMC,

AHAJIIU3UPOBATL COCTAB, CTPOCHUC U CBOMCTBaA BCIICCTB, MPHUMCHSIS ITOJIOKCHUA
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OCHOBHBIX XHMMHYECKHUX TEOPHUH: XHMHYECKOTO CTPOEHHUS OPraHHYECKUX
coenuHennii  A.M. byriepoBa, cTpoeHus aToMa, XHUMUYECKOM  CBA3H,
NEKTPOJINTUYECKON  AUCCOLMALUM KHUCIOT W OCHOBaHUH; YCTaHaBIMBATb
IIPUYMHHO-CIICCTBEHHBIE CBS3M MEXJY CBOMCTBAMHM BEILECTBA U €TI0 COCTABOM H
CTPOCHHEM,;

IIPUMEHATh IIPaBHJa CUCTEMATUYECKOM MEXKIYHAPOIHOM HOMEHKIIATyphl Kak
CpeACTBa pa3IMueHHs U UICHTHU(PUKALIUN BEIECTB 10 UX COCTAaBY U CTPOEHUIO;
COCTABIISAITh MOJICKYJISIDHBIE M CTPYKTYpHBIE (OPMYJbl HEOPraHMYECKHX H
OpPraHUYECKUX BELIECTB KaK HOCHTENEeH MH(POPMALUU O CTPOCHUHU BEILECTBA, €ro
CBOMCTBAx U IPUHAIECKHOCTH K OIPEIAEICHHOMY KJIACCy COCUHEHUN;

OOBSICHATH NMPUPOAY U CIIOCOOBI 00pa30BAHUS XUMHUYECKOM CBS3U: KOBAJICHTHOM
(MOsIpHOM, HEMOJSAPHOM), MOHHOW, METaJNIMYECKOW, BOJOPOJHOM - C IIEJNbIO
OIIpeeNICHUs] XUMUYECKOW aKTUBHOCTH BEILECTB;

XapakTepu3oBaTh (U3UYECKHE CBOWCTBA HEOPraHUYECKHMX M OPraHUYECKHX
BEIIECTB U YCTAHABIMBATh 3aBUCHUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT TUIIA
KPHUCTAJUIMYECKOU PEIIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUM XMMMUYECKHUX CBOMCTB IIPOCTBIX
BEILIECTB, BOJOPOAHBIX COCIMHEHMI, BBICIINX OKCUAOB M THIPOKCHUJIOB;
IIPUBOJIUTL TPUMEPHl XUMHUYECKMX PpEaKLMH, PpAacKpBIBAIOIIMX XapaKTEPHbIE
XUMHUYECKAE CBOMCTBA HEOPraHWYECKMX M OPraHMYECKUX BELIECTB H3YYEHHBIX
KJIACCOB C LIEJIBIO UX UAECHTHU(PUKALUU U 00BSCHEHUS 00JIaCTH IPUMEHECHHUS;
OIIPEAEIIATh MEXAHU3M PEAKIUHU B 3aBUCUMOCTH OT YCJIIOBUM IIPOBEIEHUS PEaKLIUU
U IIPOrHO3MPOBATh BO3MOKHOCTH NPOTEKaHHS XMMHUYECKUX PEaKLHUHd Ha OCHOBE
THIIA XUMUYECKOH CBSA3U U AKTUBHOCTH PEATCHTOB;

yCTaHaBJIMBaTh  3aBUCHUMOCTb  PEAKIMOHHOW  CHOCOOHOCTHM  OpPraHMYecKUX
COCIMHEHUM OT XapaKTepa B3aWMHOIO BIMSHUSA aTOMOB B MOJIEKYJIAX C LIEJIBIO
IIPOrHO3UPOBAHUS POLYKTOB PEAKILIAN;

YCTaHABIMBATh 3aBUCHMOCTh CKOPOCTM XHMHMYECKOW pEaKkIMUM U CMEIICHUS
XMMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (AKTOPOB C LEJIbI0 ONpPEeNCHHS
ONTUMAJIBHBIX YCIOBUN MPOTEKAHNS XUMUYECKHX IIPOLIECCOB;

YCTaHABIMBaTh T'€HETHYECKYK CBSI3b MEXKIY KJIacCaMH HEOPraHM4YEeCKHX H
OpPraHMYECKHUX BELIECTB JUIsi OOOCHOBaHMSI MPUHLMIHAAIBLHOW BO3MOKHOCTH
IIOJIyYEHUSI HEOPTaHUYECKUX M OPraHUYECKUX COCAMHEHUH 3aJaHHOIO COCTaBa U
CTPOECHHS;

oJI0MpaTh PeareHThl, YCIOBHUS U ONPEIENsATh MPOAYKThl peaKLUi, MO3BOSIIOIINX
peain30BaTh J1a0OpaTOPHBIE U MPOMBIIIIEHHBIE CIIOCOOBI MMOIY4YEeHUs BaXKHEHIINX
HEOPraHUYECKUX U OPraHUYECKUX BELLIECTB;

ONpENENATh XapakTep CcpeApl B pe3yibTaTe TUAPOIN3a HEOPraHWYECKUX H
OPraHMYECKUX BEIIECTB W MPUBOJAUTH NPHUMEPBHl THAPOIU3a BELIECTB B
MIOBCEIHEBHOM JKM3HU YEJIOBEKa, OMOJIOrMYEeCKHX OOMEHHBIX IIpoleccax H
ITPOMBIIIJIEHHOCTH;

MIPUBOJUTH TMPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI B MIPHUPOJE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX U KUZHEAEATEIIBHOCTU OPTraHU3MOB;
00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHUE HEOPTaHWYECKUX U OPraHMYeCKHX

BEUICCTB U UX peaKuHﬁ B IIPOMBIIIJICHHOCTH U 6I)ITy;

BBINIOJHATh XMMHUYECKMH OSKCIEPUMEHT II0 PACIO3HABAHHUIO M  IOJIyYEHUIO
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB, OTHOCSIIMXCS K Pa3IUYHbIM KilaccaM
COEJIMHEHUI, B COOTBETCTBUU C IpaBUJIAMM M IpUeMaMH Oe30macHoil paboThl ¢
XUMHUYECKUMHU BELIECTBAMH U JJaOOPATOPHBIM 000pYI0BaHHUEM;

MIPOBOJIUTH pacueThl Ha OCHOBE XMMMYECKHX ()OpMYyT M YpaBHEHUH peakiuii:
HaX0XJCHHE MOJIEKYJSIpHOH (OpMyJbl OpPraHMYECKOrO BEIIECTBA IO  €ro
IJIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJASAIIUX B €M0 COCTaB, WJIU IO

5



IPOAYKTaM CrOpaHus; pacdyeTbl MaccoBOM J0iM (Macchl) XHMHYECKOTO
COCMHEHUS B CMECH; pacueThl Macchl (00beMa, KOIMYEecTBAa BEIIECTBA)
IIPOAYKTOB pEaKIUH, €CIM OJHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTsl MaccoBOM WM OOBEMHOH JOJIM BbIXOAA NPOAYKTAa pEaKUUU OT
TEOPETUUYECKH BO3MOXKHOI'0; pacyeThl TEIIOBOro 3¢ @dekra peakuuu; pacueTsl
00BEMHEIX OTHOIIEHUH TIa30B npu XHUMHUYCCKHUX PCAKIUAX; PACUCThI MACCHL
(oO6bema, KOJIMYECTBa BEIIECTBA) MPOAYKTa PeakiMH, €CIM OJHO U3 BELIECTB JIaHO
B BHJIE PACTBOPA C ONPEIEICHHON MaCCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBA;
UCIOJb30BAaTh METOJbl HAY4YHOIO IIO3HAHMS: aHAJU3, CHHTE3, MOJEIMPOBAHUE
XMMHAYECKHX TPOLIECCOB U SIBICHUH - MPHU PELICHUH y4eOHOMCCIIE0BATEIbCKUX
3aJad 10 M3Y4YEHUIO CBOMCTB, CHOCOOOB TMOJYy4EHUS M  PacCIO3HABAHUS
OpPraHUYECKUX BEIIECTB;

BIAJeTh IpaBUJIaMHU O€30IaCHOrO OOpallleHHs C E€IAKUMH, TOPIOYMMH U

TOKCHUYHBIMHU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XHUMHU,

OCYIICCTBIIATH IIOUCK XHUMHYECKOU I/IH(i)OpMaI_II/II/I 110 Ha3BaHUAM,

UACHTU(PHUKATOPAM, CTPYKTYPHBIM ()OPMYIIaM BEIIECTB;

KPUTHUYECKH OIICHUBAThb M HWHTEPIPETHPOBATH XUMHUYECKYI0 HH(POpMAIIHIO,
COJIepKallylocs B COOOILIEHUSX CPEICTB MAaccoBOM uH(poOpManuu, pecypcax
WNHTtepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IICJIIX BBISABICHUS OIIMOOYHBIX CYXJICHUU M (HOPMHpPOBAHUS
COOCTBEHHOM MO3UIUH;

yCTaHABIIMBAaTh B3aUMOCBSI3U MEXAYy (QakTaMd U Teopued, MNPUYUHON U
CIIEJICTBUEM IIPU aHATU3€ MPOOIEMHBIX CUTyallii 1 000CHOBAHWU MPUHUMAEMBIX
pELIECHNI HA OCHOBE XMMHUYECKUX 3HAHUN;

MPEJICTaBIATh IYTH pElIeHUs TJI00ANbHBIX MPOOJIeM, CTOALIUX Iepea
YEJIOBEYECTBOM, M MEPCHEKTUBHBIX HANpPaBICHUM Pa3BUTHUS XUMHUYECKUX
TEXHOJIOTHI, B TOM YHCII€ TEXHOJIOTMM COBPEMEHHBIX MATE€pPUAJTIOB C Pa3IUYHOU
(YHKIIMOHATTFHOCTHI0, BO300HOBIIIEMBIX HCTOYHHUKOB CHIPbS, IEPepadOTKH H
YTUIU3AlUN TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Bbmycmmx Ha yz.rtyﬁﬂeunom YDOB8HE noJjiyuum 603MOHCHOCHb HAYUUMbCA:

(I)OpMy.TII/IpOBaTB LECJIb UCCIICAOBAHUSA, BBIAIBUT'ATh U MIPOBEPATH SKCIICPUMCEHTAJIBHO
TUIIOTE3bI 0 XUMHYCECKUX CBOMCTBAX BCIICCTB Ha OCHOBC HMX COCTaBa U CTPOCHMA,
HUX CIOCOOHOCTH BCTYIIaTb B XUMHWYCCKUC PCAKIUHU, O XAPAKTCPEC U INMPOAYKTAX
PA3ITNYIHBIX XUMHUYCCKUX peaKuHﬁ;

CaMOCTOATCIIbHO IJIAHUPOBATH U IMTPOBOAUTE XUMHNYECCKHUEC SKCIICPUMCHTEI C
coOroIeHreM TIpaBHIT 6€30MacHOM paboThI ¢ BelIECTBAMU U Ja00PaTOPHBIM
o0opyIoBaHUEM;

HUHTEPIPETUPOBATH JIAHHBIE O COCTABE M CTPOSHUH BEIIECTB, MOTyUYEHHBIE C

MMOMOIIIbIO COBPEMCHHBIX (1)I/I31/IKO-XI/IMI/I'-IGCKI/IX METOJO0B,

OMUCHIBaTh COCTOSIHUE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHWYECKUX TPEICTABJICHUI O CTPOCHUH aToOMa IS OOBSICHEHUS PE3YIIHTaTOB
CHEKTPAJIbHOTO aHaJIN3a BELIECTB;

XapaKTepU30BaTh POJIb A30TOCOAEPIKANINX TETEPOIMKINISCKUX COSTUHEHUN 1
HYKJICMHOBBIX KHCTIOT KaK BOKHEHIIIMX OMOIOTHYECKH aKTUBHBIX BEIIECTB;
MIPOTHO3UPOBATH BO3MOYKHOCTH MPOTEKAHUS OKUCITUTEIIEHO-BOCCTAHOBUTEIBHBIX
peakiuii, Iexax B OCHOBE MPUPOAHBIX U MPOU3BOJICTBEHHBIX MPOIECCOB.



Pa3nen 2.Conep:kanue yueoHoro marepuana «Xumus» 10-11 kiaccax

Copaeprxanue pas3iesnoB u TeM y4eOHoro npeamera ""Xumus'
10 xaacc (5 4 B Hegexnio, Bcero 170 4.)

Tema 1. IloBTOpenue u yriyo/jenune sHanui (25 4.)
Amomno-monexkynaproe yuenue. BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOECHUS.
KauecTBeHHBII W KOJMYECTBEHHBIM COCTaB BewiecTBa. MoisipHas HM  OTHOCHUTENbHAs
MOJIEKYJIIpHasi Macchl BelecTBa. MoJibHast 107151 M1 MaccoBast 107151 JJIEMEHTA B BEILIECTBE.
Cmpoenue amoma. AtomHas opOutanbs. l[lpaBuia 3amoiHEHUS HIEKTPOHAMH ATOMHBIX
opOutaneii. BasientHble 3nekTpoHsbl. [lepronnueckuii 3aKkoH. POpMyIHpPOBKa 3aKOHA B CBETE
COBPEMEHHBIX IMPEJCTABIECHUNA O CTPOCHUM aToMa. M3MEHEHHE CBOWCTB 3JIEMEHTOB U HUX
COEIMHEHUH B IEPUOJAX U FPYIIIaXx.
Xumuueckas c6a3b. INEKTPOOTPULIATEIBLHOCTh. Buapl Xxumuueckoil cBsizu. VOHHasi CBS3b.
KoBanentnas HenossipHas v nojsipHast cBsisb. OOMEHHBIH U JOHOPHO-aKIENTOPHBIA MEXaHU3M
0o0pa3oBaHMsl KOBAJIECHTHOM MOJSIPHOM cBsi3u. I'eomeTpusi MoisieKynbl. MeTauinueckas CBA3b.
Bonopoanast cBsi3b. ArperatHble COCTOSIHHS BEUIECTBA. [HUIIbI KPUCTAUIMUECKUX PELIETOK:
aTOMHas1, MOJIEKYJIApHAs, HOHHAs, METAJUIMYECKasl.

Pacuemot no ghopmynam u ypasenenuam peaxyuii. I'a3oBbie 3akoHbl. Y paBHeHue Kiaiinepona—
MenneneeBa. 3akoH ABOrajipo. 3aKOH OOBEMHBIX OTHOIICHHH. OTHOCUTENbHAS IUIOTHOCTH
ra3os.

Knaccugurkayus xumuueckux peakuuid MO pa3iMYHBIM MpU3HAKaM CpaBHEHMs. V3MeHeHHe
CTEINEHU OKMCIICHUSI 3JIEMEHTOB B COEIMHEHUSIX. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.
Oxucnenue M BoccTaHOBi€HHE. OKHUCIUTENM M BOCCTAHOBUTENU. METOJ 3JIEKTPOHHOIO
Oananca. [lepmaHranat Kaiaus Kak OKUCIUTEb.

Baoicnetiwue knaccol neopeanuveckux eewjecmeg. l'eHeTnyeckas CBA3b MEXIY KilaccaMmu
HEOpPraHMYEeCKUX coeAnHeHuil. Peakuiun nonnoro oomena. ['maponus. p H cpensbr.

PactBopbl. CriocoObl BbIpaK€HHUsI KOJMYECTBEHHOTO COCTaBa pPacTBOpa: MaccoBasl 0
(mpolleHTHAs KOHIIEHTpaIusi), MolsipHas KoHueHTpauusa. KommougHsie pacTBopbl. Dddext
Tunpans. Koarynsmus. Cunepesuc. Komrmuiekcuble coennaenns. CocTaB KOMITJIEKCHOTO HOHA:
KOMIUIEKCO0Opa3zoBaTenb, Turanasl. KoopauHauonHoe uncio. HoMeHkIIaTypa KOMIUIEKCHBIX
COCTUHEHUH.

JdemMoHCcTpaumu.

1. OGpa31ibl BEeLECTB MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

2. Bosronka iona.

3. OnpexneneHne KUCIOTHOCTU CPEebI TPH MOMOIIU HHIUKATOPOB.

4. Dpdext Tunnans.

5. Obpa3oBaHnEe KOMIUIEKCHBIX COEIMHEHHH NePeXOAHbIX METAIJIOB.

JlabopaTopHble ONBITHI.

1. Peakiiuu nOHHOTO OOMEHA.

2. CBOIiCTBa KOJIJIOUTHBIX PACTBOPOB.

3. 'maponus conen.

4. TTonyueHre 1 CBOMCTBA KOMIUJIEKCHBIX COSUHEHUH.

IpakTuyeckas padora Ne 1. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «PeakimonHas
CIIOCOOHOCTH BEIIECTB B pacTBOpax».

Kontpoasnas padora Nel o reme «OCHOBBI XUMHUM.

Tema 2. OcHOBHbIE IOHATHUS OpraHuyeckoii xumuu (18 u.)

Ilpeomem  opeanuueckoti xumuu. OCOOCHHOCTH OpPraHMYECKHX BEIIECTB. 3HAYCHHE
opranudeckoil xumu. [IpuunHbl MHOrOOOpa3usi OpraHMYECKUX BEIIECTB. YTIIEPOAHBIN CKeTeT,
€ro THUIbI: IIUKINYEcKUe, auukiandeckue. KapOouuknnueckrue U reTeporuKINuecKie CKeIeThl.
Buasl cBsizeil B MoOJIEKyllax OpPraHMYECKUX BEIIECTB: OAMHApHbBIC, JBOWHBIEC, TPOIHBIE.
M3MeHeHne »HepruM cBsi3ed MEXIy aroMaMH YIJIepoja MpU YBEJIWYEHUH KPATHOCTH CBSI3U.
HacplieHHbIe 1 HEHACHIIIEHHBIE COEIMHEHUS.

7



DnekmponHoe cmpoeHnue U XumuyecKkue cesa3u amoma y2nepooa. I'mbpuanzanus opOuTanei, ee
TUMBI 71 OPraHUYecKuX coenuHenuit: spd, sp?, sp. O6pasoBanue G- U m-cBA3eil B MOJeKynax
OpraHUYECKUX COETMHEHUI.
OcHo6Hble NONOJNCeHUsT CMPYKMYPHOU Meopul Op2aHUudeckux CcoeouHeHul. XHUMUYECKOe
ctpoenue. CtpykrypHas ¢opmyna. CTpyKTypHas U MPOCTpaHCTBeHHAsi u3omepus. M3omepus
yriaepogHoro  ckemera. M3omepust nonoxkeHus.  MexkinaccoBas — u3oMmepus.  Bunel
POCTPAHCTBEHHOI n3omepuun. Ontudeckas nzomepus. OnTuyeckrue aHTUNo ibl. XUpaibHOCTb.
XupasbHble U aXupalibHbIC MOJIEKYJIbL. ['eomeTpudeckas usomepus (yuc-, mpanc-n3oMepus).
T'omonocus. I'omonozu. I'oMmonoruyeckas pa3HOCTb. [ 'oMonornueckue psiipl.

Onekrponnbie 3ddexTer. CrnocoObl 3ammcell peaknuil B oprannyeckor xumuu. Cxema u
ypaBHEHHUE. Y CIOBUA MpoBeneHus peakuuid. Knaccudukanus peakiuuii opraHiuecKux BEHIECTB
[0 CTPYKTypHOMY IIpU3HAaKy: 3aMELIEHUE, IPHUCOEAMHEHUE, OTIIeIIeHne. MexaHnu3mbl
peakuii. CriocoObl pa3pbiBa CBs3H yriepoA-yriepon. CBOOOIHbIE paluKallbl, HYKICO(UIbl U
AIIEKTPODUIIBI.

Knaccugukayus opeanuueckux eewjecme u peaxyuti. OCHOBHBbIE KIJIACChl OPraHUYECKUX
coequHenuii. Kiaccudukanus opraHWYeCKHX COEAMHEHUH MO (YHKIMOHAIHHBIM TPYIIIAM.
DNEKTPOHHOE CTPOCHHE OPTaHWYEeCKUX BellecTB. B3auMHoe BIMSHME aTOMOB U TPYIII aTOMOB.
WNunykTuBHBI 1 Me3oMepHBbIH 3¢ dekTol. [IpencraBnenne o pe3oHaHce.

Homenxnamypa opeanuueckux gewyecma. MexxayHapoas (CUCTeMaTUYECKasi) HOMEHKIATypa
OpraHMYECKHUX BEILECTB, €€ MNpUHUMIBL. PanuoHanbHas HomeHknarypa. OKucieHue u
BOCCTAHOBJICHHE B OPTraHHMYECKON XUMUHU.

JemoncTpanuu. 1. Monenu opraHM4ecKuX MOJIEKYIL.

KonTposbHnas padora Ne 2 o reme: "OCHOBHBIE MTOHATHS OPraHU4eCcKod XUMUn"

Tema 3. YrieBogopoasi (42 4.)

Anxanvl. CtpoeHune Monekynbl Metana. [lonstue o xoHdopmanmsax. OOmas xapakTepucTHKa
Kjlacca, (U3WYECKUE W XUMHUYECKHE CBOMCTBA (TFOpeHUE, KaTaIUTUYECKOE OKHCIICHUE,
raJIOrTeHUPOBAHUE, HUTPOBAHUE, KPEKHUHI, NHPOJIN3). MeXaHu3M peakuuu XJIOpUPOBAHUS
MeTaHa. Auikanbl B npupone. CHHTETHYECKHE CIOCOOBI TMOJMYYEHHS alKaHOB. MeTomabl
MOJIYYCHUST AIKAHOB U3 AJKUJITAIOTeHUI0B (peakius Bropiia), 1ekapOOKCHIMPOBAHUEM COJIEH
KapOOHOBBIX KUCJIOT M 3JEKTPOJIU30M PacTBOPOB cojied KapOOHOBBIX KHCIOT. IIpumMeHenue
AJIKaHOB.

Huxnoankanul. OOasi xXapakTepUCTHKa Kiacca, (U3MYecKHe CBOMCTBAa. Buabl n3omepuwn.
HampspkeHHble M HEHaIpsDKEHHbIE UK. XUMHUYECKHE CBOMCTBA IMKJIOINpOIaHa (TOpeHue,
THJIPUPOBAHUE, MPUCOEIMHEHUE TaJIOTE€HOB, TajloT€HOBOJOPOIOB, BOJBI) M IMKIOrEeKcaHa
(ropeHue, xJopupoBaHHe, HUTpoBaHHE). llomyyeHue UMKIOAIKAHOB M3 aJlKaHOB U
JUTaJIOTE€HAJIKaHOB.

Anxenvi. OOmas xapakTepucTuka kiacca. CTpoeHHe MOJEKyabl 3TwieHa. dPusnyeckue
CBOMCTBAa aJKeHOB. ['eomerprueckass nM3oMepUs AJIKEHOB. XHMMHYECKHE CBOMCTBA AaJKEHOB.
Peaknuu npucoenvHEHUs 110 KPAaTHOW CBSA3M — TUIAPUPOBAHME, TaJOT€HUPOBAHUE,
rujporajoreHupoBanue, ruaparanus. [IpaBmino MapkoBHHKOBAa U €ro OOBSICHEHHE C TOYKHU
3peHHsl AIEKTPOHHON TeopuH. B3anMoseiicTBue ankeHOB ¢ OGpOMOM M XJIOPOM B Ia3oBoil (haze
win Ha cBeTy. OKHCIIeHHuEe ajKeHOB (TOpeHHEe, OKHCJIEHHE KHUCIOPOJOM B TPUCYTCTBUU
XJIOpUAa MaJulajiusl, Mo AeHCTBHEM cepeOpa, OKUCICHHUE TOPSYUM MOAKUCICHHBIM PacTBOPOM
nepMaHraHata kanus, okucieHue no Baruepy). Ilonmumepuszanus. I[lomyueHue ankeHOB U3
AJIKaHOB, AIKUJITAJIIOTCHUIOB U AUTAJIOTeHAIKAHOB. [IpyuMeHeHne aTuieHa 1 NponuieHa.
Anxaouenvi. Knaccupukanusi JUEHOBBIX yriieBoAopoaoB. ConpspkeHHbIE JueHbl. Du3nueckue
Y XMMHUYECKHE CBOWMCTBA AUBHHWIA U n3omnpeHa. 1,2- u 1,4-npucoenunenue. [lonmumepusanus.
Kayuyku. Bynkanuzamus kaydykoB. Pesuna u 30oHuT. CuHTe3 Oyragumena u3 OyraHa u
ATaHOJIA.



Anxunor. OOmas xapaktepuctuka. CTpoeHHME MOJEKylIbl anetuiieHa. @Dusznueckwe W
XMMUYECKHE CBOMCTBA AJIKWHOB. Peakuuu NMpUCOEIMHEHMs TaJOre€HOB, TaJIOT€HOBOJIOPOJIOB,
Boabl. ['mapupoBanue. Tpumepuzauuss M guMepusauus auetuieHa. KuciIoTHble CBOMCTBa
QJIKUHOB C KOHIIEBOI TpOIHOMN CBA3b10. OKUCIIEHNE AIKUHOB PACTBOPOM II€pMaHIraHaTa Kajusl.
[Tpumenenue anerniena. KapOuaaeiid MmeTo mosrydeHus aneruieHa. [luponus merana. Cunres
ATKUHOBAJIKWJIMPOBAHUEMALICTUITUIOB.

Apenvl. Tlonstue 06 apomatuyHoctu. [IpaBmiio Xrokkens. beH3on — cTpoeHue MOJEKYIIHI,
¢usnueckue cpoiicTBa. ['omonornueckuii psg OeHszona. M3omepus an3aMemieHHBIX OCH30JI0B
Ha TMpuMepe KcuiojioB. Peakiuu 3amemieHds B OEH30JbHOM sifipe (TaJlor€HHPOBAaHHUE,
HUTPOBaHUE, aNKWIupoBaHue). Peakuumm mnpucoenuHeHuss K OeH3omy (THIpUpPOBAHUE,
xjopupoBaHre Ha cBery). OCOOEHHOCTHM XMMHUU ankuiadenszosnoB. [IpaBuna opueHTanuu
3aMecTUTeNed B peakuusax 3aMmenieHus. bpomupoBanue u HUTpoBaHME Toiiyoda. OKHUCIIEHHE
aNKWIOEH30JI0B pPacTBOPOM IMepMaHraHata Kanus. [amoreHupoBaHue aTKUIOEH30JI0B B
OokoByto 1emnb. Peakius Bropima—®urTrHra Kak METOJ CHHTE3a alKImI0eH30510B. CTUPOI KaK
MIpUMEP HENPEEIbHOTO apOMAaTUYECKOTIO COEANHEHUS.

Ilpupoonvie ucmounuxu yeneo0opo0oos. IIpupoaHblil U MOMYTHBIA He(TAHBIE Ta3bl, KX COCTAB,
ucnons3oBanue. Hedtp kak cmecwh yrieBopoponoB. IlepBuunas u BTopuuHas mepepadoTka
HeTH. Pudopmunr. KameHHbIi yromib.

l'anocenonpoussoonvle Peakuuum 3aMelleHHs] TajoreHa Ha THAPOKCHI, HUTPOTPYIIILY,
nua”orpynny. JlelicTBue Ha rajJoreHnpou3BOJHbIE BOJAHOIO U CIMPTOBOrO PacTBOpa ILEIOYH.
CpaBHeHHE pEaKUMOHHOM CIOCOOHOCTH alKWiI-, BHUHWI-, (DeHWI- U OEH3UITaJIOreHUI0B.
Hcnonp3oBaHue Trajlor€éH IPOMU3BOJHBIX B OBbITY, TeXHUKE U B cuHTeze. [loHsTHe O
MarHuMOpraHuyecKux coeauHeHusx. [loayueHue ajlkaHOB BOCCTAHOBJIEHUEM MOJIaJIKAHOB.
Marnuiioprannyeckue COCUHEHUSL.

JdeMoHcTpanmm.

1. BpoMupoBaHuerekcaHa Ha CBETY.

2. l'openne MeTaHa, STUJICHA, alleTHIICHA.

3. OTHoOIIeHHe MeTaHa, dTUJIEHA, alleTUJIeHa U OeH30/1a K pacTBOpaM MepMaHTaHaTa Kalus U
OpoMHOH BOJIE.

4. OxucIeHue ToIyosia paCTBOPOM MepMaHTaHaTa Kajusl.

5. Ilonyuyenue sTuiieHa peakluel Jeruaparaliuy 3TaHolIa, aleTUIeHa —TUIPOIN30M Kapouia
KaJbIHUs.

6. IlomyueHune cTupona IENOTUMEpPHU3AIMel MOJMCTHPOIA U UCTBITAHWE €r0 OTHOIICHUS K
pacTBOpPyY MEpPMaHTaHaTa KaJusl.

JladopaTtopublie onbIThbl. COCTaBICHUE MOJIETIEH MOJIEKYJT aTKaHOB. B3anuMoaeiicTBre akaHoB
¢ 6pomoM. CocTaBiieHue Mojieel MOJIEKYI HEMIPEAeIbHBIX COeIMHEHUH.

IIpakTuyeckas padora Ne 2. CocraBieHre MOJIENICH MOJICKYJT YIIIEBOIOPOIOB.
IIpakTuyeckas padora Ne 3. [lonyueHue STUICHA U OIBITHI C HUM.

KonTposbHas padota Ne 2 1o TeMe «YTJIEBOIOPOIBI.

Tema 4. Kucsiopoacoaep:xaume opranunieckue coequnenus (30 4.)

Cnupmuvi. HomeHknaTypa W H30MepHUs CHUPTOB. TOKCHMYECKOE JEHCTBUE HA OpraHHU3M
MeTaHoja M JTaHona. dusnueckue CBOWCTBAa IMpeNeIbHBIX OJHOATOMHBIX CIIHUPTOB.
XVMMHYECKHE CBOMCTBA CIIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIUU 3aMELICHMs THAPOKCUIBHON
IPYNIbl Ha TaJoreH, MEXMOJIEKYJSpHas U BHYTPUMOJIEKYISIpHAs JETUApaATaIs, OKUCICHHE,
peaKkIMy YrIeBOAOPOAHOTO paJHKaia). AJKOToJATh. ['WMaponus, ankuiupoBaHHE (CHHTE3
npocTeix 3¢upoB 1o Bunbsmcony). [IpoMblnuieHHBIH cHHTE3 MeTaHosia. MHOroaromHbie
COMPTHL. DTWICHTJIUKOIb W TIIMLEPUH, UX (QHU3MUECKHe M XMMHUYecKue cBoiicrBa. CHHTE3
JTUOKCaHa W3 STUJICHIJIMKOJNA. TOKCHMYHOCTh STWIEHINIMKOJSA. KauecTBeHHass peakius Ha
MHOT0aTOMHBIE crupThl. [IpocTeie 3¢upsl Kak U30Mephl MPEAETbHBIX OJHOATOMHBIX CIIUPTOB.
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CpaBHeHue ux (pU3MYECKMX M XMMHUYECKUX CBOMCTB cO cnupTaMu. Peakius paciieryieHus
HPOCTHIX APHPOB HOTOBOJOPOIIOM.

@enonvt HomenknaTtypa u uzomepus. Bzaumuoe BiusiHUE TPYIN aTOMOB Ha npuMepe ¢GeHora.
dus3nuecKkue ¥ XMMHYECKHE CBOMCTBA (heHoNa M Kpe3oioB. KucnorHeie cBoiicTBa (E€HOIOB B
CpaBHEHMHU cO cnupTaMu. Peakuuu 3amenieHus: B 0EH301bHOM KOJIbIIE (FaJIOT€HUPOBAHUE,
HutpoBanue). Okucnenue Genonos. KauecrBennsle peaknuu Ha ¢peHon. [Ipumenenue genomna.
Kapbonunvnvie coedunenus. INEKTPOHHOE CTPOEHUE KapOOHWIBHON TpymIbl. AJbIETHIB U
KeToHbl. Pu3nyeckue cBoicTBa GopMasbaerua, alueTaabAeruia, anetona. [lonamue o kemo-
EHONIbHOU maymomepuu KapooHUIbHbIX coeOuHeHull. Peakiiuu nprucoeIMHeHus BO/IbI, CIIUPTOB,
IUaHOBOJIOpOJa W ruapocyiabpuTa Harpus. CpaBHEHHE pPEAKIMOHHOM CIOCOOHOCTH
albJIETH/IOB U KETOHOB B PEaKIUsAX MpucoenrnHeHus. Peakuuu 3amelieHuss aToMOB BOJOpOJia
npu O-YIJIepoIHOM aroMe Ha rajoreH. [lomumepuszamus dopmanbpaeruia U aleTaibIeruja.
CuHTe3 CHOUPTOB  B3aUMOJACHCTBHEM  KAapOOHWIBHBIX  COCIMHEHUH C  PEaKTUBOM
['punbspa. OxuciaeHne KapOOHMIBHBIX coeMHEHUN. CpaBHEHUE OKUCIEHUS ajlbAECTUAO0B U
KeTOHOB. BoccTaHoBlieHHE KapOOHUIIBHBIX COETUHEHHH B ciupThl. KauecTBeHHbIE peakluy Ha
anbJeruIHyI0 Ipynmy. Peakuuu anbaoiabHO - KpOTOHOBOM KOHAeHcauuu. OcoOeHHocTH
dbopmanberuaa. Peaknus Gpopmanbaeruna ¢ GeHOIOM.

Kapbonosvie kucnomol. IAEKTPOHHOE CTpOCHHE KapOOKCHUIBHOW Tpymibl. ['omMomormyeckuit
pSA TpEleNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. PU3nMYecKhe CBOIMCTBA KapOOHOBBIX
KHMCJIOT Ha MPUMEpe MYyPaBbUHOM, YKCYCHOM, IIPONIMOHOBOM, MaJbMUTHHOBON U CTEApUHOBOU
KUCIOT. XHUMHYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. KucioTHble cBoiicTBa (M3MEHEHHE
OKpPAacKM WHJIMKAaTOPOB, pEaKUUU C aKTUBHBIMH METajUlaM{, OCHOBHBIMU OKCHUAAMH,
OCHOBaHUSIMH, colsiMH). M3MeHeHue cuiibl KapOOHOBBIX KHCIOT MPU BBEACHUU JOHOPHBIX U
aKLENTOPHBIX 3aMecTuTeseld. B3aumopneiictBue kapOOHOBBIX KHCIOT CO CHUPTaMU (peaxius
stepuukanmu). ['amoreHupoBaHne KapOOHOBBIX KHUCIOT B OOKOBYIO Imemnb. OcoOeHHOCTH
MYypaBbUHON KHCJIOTHI. BakHelinme npeacTaBUTeNd Kilacca KapOOHOBBIX KHCIOT M HX
npuMmenenue. [lomyyeHne MypaBbHHONW M YKCYCHOW KHCJIOT B MPOMBIIUIEHHOCTU. Bricuiue
kapOoHoBbIe KHCHOTHL lllaBeneBas KucCioTa Kak MpPEACTaBUTENb JUKAPOOHOBBIX KHCIOT.
[IpencraBiaeHne o HEMpeIeNbHBIX U apOMATHYECKUX KUCIOTax. OCOOEHHOCTH MX CTPOCHHUS U
CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

DyuKyuoHanbHble NpoussooHvle Kapbonoswvix Kuciom. IlonyueHue XIJIOPaHTHIPUIOB U
AQHTUJIPUJIOB KHUCIOT, WX ruaposnn3. [lomyuyeHue CcIoXHBIX 3(PUPOB C HCHOJIb30BAHHUEM
XJIOPAHTUAPUAOB U aHTHAPUIOB KUCIOT. ClioKHBIE 3(UPBI KaK U30MEpPbl KapOOHOBBIX KUCIIOT.
CpaBHeHue (U3MUECKUX CBOICTB M PEAKIMOHHON CHOCOOHOCTH CIIOXKHBIX J(QHUPOB U
U30MEPHBIX UM KapOOHOBBIX KHMCIOT. ['Maponn3 ciaoxkHbIX 3¢upoB. CHHTE3 CIIOKHBIX 3()HUPOB
¢denonoB. CnoxHbie >(UpPbl HEOpraHuueckux KuciaoT. Hwutpormunepun. Amuasl. Conu
KapOOHOBBIX KHCJIOT, HMX TEPMHUYECKOE pa3JiokeHHe B HNpUCyTCTBUM wienoun. CHHTE3
KapOOHUJIbHBIX COEMHEHUN Pa3JI0KEHUEM KaJIbIUEBBIX COJIEH KapOOHOBBIX KHCIIOT.
JleMoHCTpAaLUK.

. B3anmoaeicTere HaTpus C ITAHOJIOM.

. OkucneHue sTaHosIa OKCUIOM MEH.

. 'openue 3tanomna.

. BzaumogeiictBue mpem - OyTHIOBOTO CIIUPTA C COJSTHOM KUCIOTOM.

. KauectBennas peakiusi Ha MHOrOaTOMHBIE CITUPTHI.

. KauectBennble peakuny Ha GEeHOJBI.

. Onpenenenne anpIeru10B Npy MOMOIIH KaUECTBEHHBIX PEAKIINM.

. OkucneHue anbAerui0B IepMaHTaHATOM KaJus.

. Ilonydenue cia0KHbBIX H3PUPOB.

JlaGopaTopHbIe ONBITHI.

5. CBoiicTBa 3TUIIOBOTO CIUPTA.

6. CBoiicTBa rIHIIepUHA.

7. CpoiicTBa (peHosa. KauecTBeHHbIe peakuuu Ha (EHOIBI.

O©COoOoONO OIS, WN PP
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8. CroiicTBa opmanuHa.

9. CBoiicTBa YKCYCHOM KHCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTuyeckasi padora Ne 4. [Tonyuenue 6poMdITaHa.

IIpakTuyeckasi padora Ne 5. [Toyuenue areTona.

IIpakTnyeckas padora Ne 6. [TonmydeHnne yKCyCHOM KUCIIOTBHI.

IIpakTuyeckasi padora Ne 7. [Tonyuenue sTunamnerara.

IIpakTnyeckas padora Ne 8. Pemenue skcrieprMeHTaIbHBIX 3371a4 110 TEME:
«Kucnopoacoaep:xaiiyne opraHu4ecKue BeIEeCTBaY.

KonTpouabsnas padora Ne3 no reme «Kucnopoacoaepskamiye opraHi4ecKie BEHIECTBay.

Tema 5. A30T- u cepocoaep:kamue coexuuenus (17 4.)

Humpocoeounenus. IneKTpOHHOE CTpOEeHUE HUTpOrpynnsl. [loayuyeHne HUTpOCOEAMHEHUH.
B3psiBuatkie BemiecTna.

Amunwi. 3omepus amuHOB. IlepBuuHbIE, BTOpUYHBIE M TPETHUYHbIE aMUHBbI. Puznyeckue
CBOMCTBA NPOCTEUIINX AMUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHus. CoJli aIKUIaMMOHMUSL.
ANKUIMpOBAaHME M aUWIMPOBAHUE AMMHOB. Peaknum aMHUHOB C a30THCTOM KHCJIOTOM.
ApomaTtndeckue aMuHbl. AHWIMH. B3auMHOe BiIMsiHUME TPy aTOMOB B MOJIEKYJIE aHUJIMHA.
XUMHYECKUE CBOMCTBA aHWIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMU 3aMEIICHUSI B ApOMATHYECKOE
A1pO, OKUCIEeHHEe, auuiaupoBaHue). Junazocoenuuenus. I[lomyueHue aMHUHOB W3 CHUPTOB U
HutpocoenuHeHuil. [Ipumenenne anunmHa. Cepooprannyeckue coeauHenusd. llpencrasnenue
0 CEpPOOpPraHMYEeCKUX CcoeAUHEHUsAX. OCOOEHHOCTM MX CTPOCHHUS U CBOMCTB. 3HayeHHE
CEPOOPraHUYECKUX COCAUHECHUM.

l'emepoyukner. @ypaH M NUPPOJNT KaK MPEACTABUTENM MATUWICHHBIX TI'€TE€POLIUKIIOB.
DJIEKTPOHHOE CTpOEHHE MOJIEKYJbI nuppona. Kuciaoruele cBoicTBa nuppoda. [Tupuann kak
IIPEJICTaBUTEINb MIECTUWICHHBIX T€TEPOLUKIIOB. DIEKTPOHHOE CTPOECHUE MOJIEKYJIbl TUPUIMHA.
OcHOBHBIE CBOWCTBA MUPHUAMHA, pEaKUUU 3aMEUIEHHs] C apOMaTHYECKUM  SIIPOM.
[IpencraBinenne 00 wuMHAa30je, MNUPUAMHE, IypUHE, MYPUHOBBIX M MUPUMHUIHMHOBBIX
OCHOBaHUSIX.

JdemMoHCcTpaumu.

1. OcHoBHBbIE CBOWCTBA AMUHOB.

2. KauecTBeHHbIE peaKIIMy Ha aHWIIMH.

3. AHMJIMHOBBIE KPacUTEIH.

4. OOpa31bl reTepOIMKINIECKUX COSTUHEHUN.

JlabopaTopHble onbIThl. KaueCTBEHHBIE pEAKIINK HA AHUJIUH.

IIpakTuyeckas paGora  Ne9. Pemienne — oKCepuMEHTANbHBIX — 3aJad [0 TeMe
«A30TcozepKale OPraHNYECKUE BELECTBAY.

Tema 6. Buosiornyeckn akTuBHbIe BemecTna (30 4.)

JKupwi Kak ciokHble 3(UpbI TIMLEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. OMBUICHHE JKUPOB.
['unporenusamnus xupoB. Mplia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT.

Veneeoowi. MoHo- u nucaxapuabl. OYHKIMU YIIeBOJOB. buojoruueckas poijib YIieBOJIOB.
['moko3a — ¢u3nyeckue CBONCTBA, JUHEHHass W HUKIWYecKas (opMbl. Peakuuu riroKko3bl
(oKuCIIeHHEe a30THOM KHCIOTOM, BOCCTAHOBJEHHE B IIECTHMATOMHBIM CHUPT), KauyeCTBEHHbIE
peaknuu Ha TI0Ko3y. bpoxenue rmoko3pl. DpykTo3a Kak HM30Mep TIIIOKO3bl. Pubo3a u
ne3okcupubosa. [loHsTue o rauko3uIax.

Hucaxapuowi. Caxapo3a Kak MpeJCTaBUTEIb HEBOCCTAHABIMBAIOIIUX JHcaxapuaoB. ManbTo3a
U JIaKTO3a, 1esutoonosa. ['maponus aucaxapunos. [Tomydenne caxapa U3 caxapHON CBEKIIBI.
Ilonucaxapuovr Kpaxmain, riaukoreH, uesutonosa. KadecTBeHHas peakiusi Ha Kpaxmad.
['maponus nonucaxapuios.

Hyxkneunoevie kucnomsi. Hykneo3nael. Hykneotuasl. HykiieMHOBBIE KHCITOTBI KaK IPUPOJAHBIE
nonumepsl. Ctpoenne JJHK u PHK. I'ngponn3 HyKJI€EHHOBBIX KUCIIOT.
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Amunoxkuciomsl Kak am@poTepHble coeAuHEeHMs. Peakiuum ¢ KUCIOTaMH M OCHOBaHHUSIMHU.
Ob6pa3zoBanue cnoxxHbIX 3¢upoB. [lentuasl. [lenTuaHas cBsI3b. AMUAHBIN XapakTep NENTUIHON
cBs3u. ['uaponu3 nenTuos.
benku. TlepBuunasi, BTOpUYHAs U TpeTUYHAs CTPYKTYphl OenkoB. KauecTBeHHbIE peakluu Ha
OenKH.
JdemMoHCcTpaumu.
1. PacTBopuMOCTb yIi1€BOJIOB B BOJIE U ATAHOJIE.
2. KauecTBeHHbIE PEaKLIMU HA TIIOKO3Y.
3. O0pa3sipl aMUHOKHUCIIOT.
JlabopaTopHbIe ONBITHI.
11. CpoiictBa ritoko3sl. KauecTBeHHast peakius Ha 1toko3y. Onpenenenue kpaxmania B
MPOJYKTaX MUTAHMUSL.
12. IiBeTHBIE peakuu OEIKOB.
IIpakTuyeckasi padora Ne 10. [IpuroroBieHue pacTBOpPOB OEIKOB U U3YUECHUE UX CBOMCTB.
IIpakTnyeckas padora Ne 11. Perenue skcriepuMeHTATBHBIX 3a/1a4 HA UICHTU(DUKALIUIO
OpPTaHUYECKUX COCTUHEHHM
Koutpoabsnas padora Ne 5o temam «A30Tcoaepxaiiue U OMOJOTMYECKH aKTUBHBIC
OpraHHYECKHE BEIIECTBAY.
Tema 7. CHHTeTHYeCKHE BHICOKOMOJIEKY.JIsSIPHbIe coeqnHeHust (8 4.)
[TonsiTe 0 BHICOKOMOJIEKYJISIPHBIX BellecTBax. [loaumepusanus U MOIMKOHIEHCAIUS KaK
METO/IbI CO3JJaHHSI TIOJTMMEPOB. DIACTOMEPHI.
[Tpuponubiii u cunrermyeckuil kayuyk. Cononumepusanus. COBpeMEHHbIE IJIACTUKU
(monuATUIIEH, MOJIUTIPOITUIICH, MIOJIUCTUPOIL, MOJIMBUHUJIXJIOPUI, ¢dTopormnacr,
NOJMATUIICHTEpeTaNIaT, aKpHiI- OyTaueH- CTUPOJIBHBIN IJIACTUK, TIOJTUKAPOOHATHI).
[TpupoaHbIe U CHHTETUYECKHE BOJIOKHA (0030D).
Nemoncrpamun. 1. O6pas3usr miactukoB. 2. Komrekmwst BonokoH. 3. TlonwkoHmeHcarus
STUJICHIJIUKOJIS C TepedTaieBOi KUCIOTOM.
JlabopaTopuble onbIThl. 13. OTHOIIEHHWE CUHTETUYECKUX BOJIOKOH K PacTBOpaM KHUCIOT U
IeJI0Yei.
IpakTnyeckas padora Ne 10. Pacrio3HaBaHue miiacTUKOB.
IIpakTnyeckas padora Ne 11. PacniosHaBaHue BOJIOKOH.

Coaeprxanue pasienoB U TeM yueOHoro npeamera " Xumus"

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

Tema 1. Hemeramasi (50 4.)
Knaccugurayus neopeanuueckux éeugecme. IIeMEHTHl METAJUIBI U HEMETAIIJIBI U UX TIOJIOKEHUE
B [lepnonnueckoii cucreme.
Booopoo. Tlonyuenue, ¢usnueckue W XUMHUYECKHE CBOWCTBA (peakuuu C MeETaIaMu |
HEeMeTaJlJJaMH, BOCCTAaHOBJIEHUE OKCUIOB U coiieil). ['mapuapl. ToraMBHbIE SIEMEHTHI.
l'anozenvi. OOUas XapaKTepUCTHKA MOATPYIIbl. PU3NYECKUE CBONCTBA IMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH W3MEHEHUS OKUCIUTEIBbHOM AKTUBHOCTH TaJlOT€HOB B COOTBETCTBHHM C HX
MOJIO)KEHHEM B Mepuoaudeckoi Tabmuue. Ilopsaok BbBITECHEHHS TajJOT€HOB M3 PACTBOPOB
ramoreHu10B. OcobeHHOCTH XUMHU (GTOpa. XJIOp — TMOJyYeHHE B IPOMBIIUIEHHOCTH U
nabopaTtopuy, peakluud ¢ MeTajllaMd U HeMeTaulaMu. B3aumopneicTBue XxJjiopa ¢ BOJOM U
pactBopamu 1enoueil. Kucinopoguele coennHeHns xiopa. [ MmoxXJIopuThl, X10paT U NepXJIOpaThl
KaK TUMUYHbIe okuciautenu. OcobeHHocTn XxuMuu Opoma u ona. KadecTBeHHas peakuust Ha
ion. ['anoeeno6000podbl — MOTYYEHUE, KUCIOTHBIE U BOCCTAHOBUTENbHBIE cBOiicTBa. CossiHas
KHCTI0Ta U ee coyii. KauecTBeHHbIE peakliiy Ha TajlOreHH/]] - HOHBI.
Onemenmsl nooepynnel kuciopoda. O01as XxapaKTepucTHKa NoArpynmbsl. dusnueckue cBONCTBA
pocThIX BemecTB. O30H Kak ayyioTpornHas Moaudukanus kuciaopoa. [lonydyenne o3ona. O30H
Kak okuciutenb. [lo3uTHBHasg M HeraTMBHas poJib 030HA B OKpyXkaroued cpene. CpaBHEHHe
CBOMCTB 030Ha M Kuciopoaa. Boga u mepokcuj BomopoAa Kak BOJOPOAHBIE COEIMHEHHS
KHCIIOpOJla — CpaBHEHUE CBOMWCTB. llepokcupa Bogoposa Kak OKUCIMTENb M BOCCTAHOBUTEIb.
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[Tepoxcuasl METAJIOB.
Cepa u eé coedunenus. Annorponust cepbl. Puznyeckue M XUMHUECKHE CBOMCTBA CEpBI
(B3auMoOJIeHiCTBHE C METajllaMHd, KHCIOPOAOM, BOJOPOIOM, pacCTBOpaMH IIesloue, KHUCIOTaMHU-
okucnurensimu). CepoBoOpoa — TMOIY4YEHHE, KHUCIOTHBIE M BOCCTAaHOBHUTEJBHBIE CBOMCTBA.
Cynbduapl. CepHUCTBIA ra3 Kak KHUCIOTHBIA OKchJ. OKHCIUTENIbHbIE U BOCCTAHOBHUTEIBHBIC
CBOWCTBA CEpHHUCTOro ra3a. I[lomyueHue cepHHUCTOro ra3a B MPOMBIIUIEHHOCTH U JIAOOPAaTOPHH.
Cepnucras xkuciora u ee coad. Cepubii anrugpua. Cepnas kuciora. (CBoiicTBa
KOHIICHTPUPOBAHHON U pa30aBIeHHON CEpHON KUCIOTHI. J{efiCTBHE KOHIICHTPUPOBAHHOW CEPHOM
KHCJIOTHI Ha caxap, METaJulbl, HeMeTallbl, Cynbhuasl. TepMudeckass yCTOMUUBOCTH CYNIb(aTOB.
KavecTBeHHast peakuys Ha CEpHYIO KHCIIOTY U €€ COJH. THocepHast KUCIIOTa U THOCYIb(DaTHI.
Azom u e2o coedunenus. INEMEHTHl TOATpynIbl azora. OOImIas XapakTepUCTUKA MOJATPYIIIHL.
®uznyeckue CBOWMCTBAa IMpocThIX BewiecTB. CTpoeHue MoneKkyabsl as3ora. dusmueckue u
XUMHUYECKHE CBOMCTBA a3oTa. [lonmydyenue a3ora B MpOMBIIIIEHHOCTH U JabopaTopuu. HUTpusl.
AMMHaK — ero nojy4yenue, Gu3n4ecKue 1 XuMHUECKUe cBoiicTBa. OCHOBHBIE CBOWCTBA BOJHBIX
pactBopoB ammuaka. Conu ammonus. [loBeaenue coneil aMMOHUSI MpU HarpeBaHUU. AMMHAK
Kak BoccTaHoBuTelNb. [Ipumenenne ammuaka. OKcHU/Ibl a30Ta, UX MOJIydeHUE U cBoMcTBa. OKCH
azota(l). Oxwucnenue oxcunma azora(ll) kuciaopomom. Jumepuzauus oxcuaa azora(lV).
A3oTucTas KUciaoTa U ee coiau. HUTPUTHI Kak OKUCIIUTENIN U BOCCTAHOBUTENU. A30THAsI KUCIIOTA
— (usuyeckre W XMMHUYECKHE CBOICTBA, moiyueHue. OTHOIIEHHWE a30THOW KHUCIOTHI K
MeTajlylaM M HeMeTaslaM. 3aBUCHUMOCTb IMPOAYKTa BOCCTAaHOBJIEHUS Aa30THOM KHCIOTBI OT
AKTUBHOCTH MeTajljla ¥ KOHLIEHTPAIUK KUCTIOThI. TepMuyeckass ycTOM4uBOCTh HUTPATOB.
Docghop u eco coedunenus Annorponus Gocdopa. XumMudeckue cBorictBa Gocdopa (peakiuu ¢
KHUCIIOPOJIOM, TaJIOT€HaMU, METaJlJIaMH, CIOXHBIMU BELIECTBAMH-OKUCIUTENSIMU, IIET0YaMHu).
[Tonydsenne wu mnpumenenue Qocdopa. Dochopubiii  anruapua. OptodocdopHas wu
MmeTadochopHas KUCIOTH M Ux conu. KadectBeHHast peakiusi Ha opTrodocdarel. Pasnoxenue
oprodochoproii kuciotsl. [Tupodochopras kucinora u nupodocdarer. Dochuasl. Dochu.
Xmopunbl pocdopa. Oxcua docdopa(lll), pocdopurcras kucnora u ee comu.

Venepoo. Amnorponusi yriepona. CpaBHEHUE CTPOCHHS W CBOWCTB rpadura W anamasa.
@dynnepeH Kak HOBas MojekyispHas ¢opma yriepoaa. ['padeH kak MoHOCION rpadura.
VYrnepoaHele HaHOTPYOKH. Yroib. AKTHUBUPOBAaHHBIM yroib. AjncopOuus. XuMHYECKue
cBoiictBa yrusa. KapOuapl. ['mpponus kapOupa kxanbuus W KapOuaa amromuHus. KapOumabl
MEePEXOHBIX METAIOB KaK CBEpXIMpouHble MaTepuanbl. Oxcuasl yriepona. ObOpazoBaHue
YyrapHOro Ta3a MpU HENOJHOM CrOpPaHUHU YIJs. YTONb U YrapHbli ra3 Kak BOCCTAHOBMTEIH.
Peaxnus yrapnoro rasa ¢ pacruiaBamu menodeid. CuHTe3 OpMHUATOB M OKCAJIATOB. Y TIICKUCIBIN
ra3. YrojibHas KMciaoTa 1 ee coiu. [loBeneHne cpelHuX U KUCIIbIX KapOOHATOB MPU HarpeBaHUU.
Kpemnuii. CpoiicTBa mpocToro BemiecTBa. Peakuuu ¢ XJIOpOM, KHCIOPOAOM, pacTBOpaMu
miesoued. OKCUI KpeEMHHS B IPUPOAE U TexHUKe. KpeMHueBble KUCIOTHI U uX conu. ['uaponus
cuukaToB. CuiaH — BOJOPOJIHOE COETMHEHNE KPEMHHUSL.

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

JdemMoHCcTpaumu.

1. 'openue Bonopona. 2. Ilonydenue xsopa (onsIT B mpobupke). 3. OnbIThl ¢ OPOMHON BOJIOM.
4. OxucnurenbHbIE CBOICTBA pacTBOpa runoxJjopura Hatpus. 5. [InaBienue cepsl. 6. ['openue
ceppl B Kkuciopojne. 7. B3ammonelictBue xeme3a ¢ cepoil. 8. I'openme cepoBomopoma. 9.
Ocaxnaenue cynbpunoB. 10. CpoiicTBa cepHucroro rasza. 11. JleficTBue KOHIEHTPHUPOBAHHOM
CEpHON KHCJIOTHI Ha Menb M caxapo3y. 12. PactBopenuwe ammmaka B Boje. 13. OCHOBHBIC
cBoiicTBa pacTBopa ammuaka. 14. Karanuruueckoe okucienue ammuaka. 15. Ilomyuenue okcuna
azorta(ll) u ero oxucnenue Ha Bo3ayxe. 16. JleiicTBue a30THOM KUCIOTH Ha Menb. 17. ['openue
docdopa B kucmopone. 18. Ilpespamienue kpacHoro docdopa B Oenblii U €ro CBEUYCHUE B
temuore. 19. BsaumonetictBue ¢ocdopHoro anrmapuma ¢ Bogoi. 20. OOpasnbel TpadwuTa,
anMasa, kpeMHus. 21. 'openue yrapHoro rasa. 22. TynieHue niaMeHH yrieKHUCIbIM ra3oM. 23.
Paznoxxenune Mmpamopa.
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JlabopaTopHble ONBITHI.

1. [TomydyeHue xy10pa U U3y4CHUE €TO CBOMCTB.

2. O3HaKOMJICHHE CO CBOMCTBAMU XJIOPCOIEPKALIUX OTOEIBaTENeH.

KauecTBeHHast peakiys Ha rajJOreHu 1 - HOHBI.

3. CpoiicTBa OpoMa, fioa 1 ux coiieid. Paszioxenue nepokcuaa Boopoa.

Oxkuciienre Hoau -MOHOB TIEPOKCUAOM BOJOPOa B KUCIION cpejie.
. I3ydyeHue cBOMCTB CEpHOM KHUCIIOTHI U €€ COJICH.
. I3ydyeHue CBOKCTB BOJHOTO pacCTBOpa aMMHaKa.
. CpoiicTBa comneii ammonus1. KauectBenHas peakius Ha ¢pocdaT-uoH.
. KauecTBennas peakuus Ha kapOoHaT-uoH. Pa3noskenue rugpokapOoHaTa HaTpus.
. UcnpiTanue pacTBOpa CHIIMKAaTa HATPUs HHAUKATOPOM.
. O3nakomieHue ¢ oOpasamMu MPUPOAHBIX CHIIMKATOB.
IpakTnyeckas padora Nel. [Tonydyenue Bogopoa.
IIpakTuyeckasi pad6ora Ne 2. [TonyueHue XJIOpoBOIOPOIA M COIMSTHON KHUCIOTHI.
IIpakTnyeckas padora Ne 3. [lonyyeHne aMMuaka 1 U3y4eHHE €rO CBOMCTB.
IIpakTyeckas padora Ne4. [loayueHue yriaekuciaoro rasa.
IIpakTuyeckas padora Ne 5. BeinosiHeHHE SKCIEPUMEHTANIBHBIX 3a/1a4 110 Teme «HemeTtanmibiy.
KonTpoasnas padora Nel no teme «Hemeramnbi.
Tema 2. O6mme cBoiicTBa MeTasliioB (4 4.)
Obwuti 0630p 21emenmos - memaios. CBONCTBA MPOCTHIX BEIECTB-METANIOB. MeTarminueckue
Kpuctaymueckue pemeTkd. CraBbl. XapakTepUCTHKAa HauOoJee W3BECTHHIX CILIABOB.
[TosryueHue v NpUMEHEHHE METAILIOB.
Tema 3. MeTa/uibl IJIaBHBIX HoArpyni. (18 4.)
Ll]enounvie memanivi— oOu1asi XapakKTepUCTUKA MOATPYIIIbI, XapaKTEPHbIE PEAKIUU HATpUs U
kanus. CBOICTBA 1IeT04YHbIX MeTauIoB. [lonydyenue menounbix MetaioB. Coaa U eaKkuii
HATp — Ba)XHEHIIINE COSTUHEHUS HATPUSI.
Bepunnuii, maenuii, wenounozemenvuvle Mmemaiivl. MarHuid W KaJblIHMK, WX 00Imas
XapakTepUCTUKA Ha OCHOBE moJokeHUs B Ilepumonmueckorn cucreme osnementoB J[. M.
MenneneeBa u crtpoeHuss aToMoB. [lomydeHue, ¢Qu3uyeckne U XUMHUYECKHE CBOICTBa,
MPUMEHEHUE MarHus, KajdblUsd W WX COeAMHEHUH. AMQOTEPHOCTh OKCHIA W THIAPOKCHIA
Oepuius. XKecTkocTh BOABI M c1Ioco0bI ee yeTpaHeHusi. Okpacka MmiaMeHH COISIMH IIETOYHBIX U
IEJI0YHO3EMENbHBIX METAJIOB.
Anomunuti. PacnpocTpaHEeHHOCTh B IPUPO/JIE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (OTHOIIEHUE
K KHCIIOpOJly, TajloT€HaM, pacTBOpaM KHCJIOT U IIenodel, amomorepmusi). AMGOTEpHOCTbH
okcuga W ruapokcuaa amoMmuHusa. Comm amomusus. [lomHoe pasnmokeHwe BOJON coneit
QTIOMUHHST CO CJIA0BIMH JBYXOCHOBHBIMH KHCIIOTaMHU. AJIIOMHHATBl B TBEPJAOM BHJE U B
pactBope. [Ipumenenue amtomunansi. CoeIMHEHUS aIFOMUHUS B HU3IINUX CTENEHSAX OKUCIICHHUS.
Onoso u ceuney. PuznyecKkne U XMMHUECKHE CBOMCTBA (pEaklUU C KUCIOPOAOM, KHUCIOTaMu),
npumenenue. Conu onosa(Il) u ceunna(ll). CBUHIIOBBIN aKKYMYIISTOP.
Tema 4. MeTa/ibl H0604YHBIX moarpymnit. (28 4.)
Memannvl nob6ounwvix nooepynn. OCOOEHHOCTH CTPOCHUS AaTOMOB NIEPEXOIHBIX METAIJIOB.
Xpom. @usnueckue CBOWCTBA, XHMMHYECKHME CBOWCTBa (OTHOLIEHHWE K BOJSHOMY mapy,
KHCIIOPOZly, XJIOPY, pacTBOpaM KHCIOT). M3MeHeHHe OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIX H
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M TMAPOKCHUAOB XpOMa C POCTOM CTENEHH OKHCIICHHS.
AmMpotepubie cBoiictBa okcuaa M ruapokcuaa xpoma(lll). Oxucnenue coneit xpoma(Ill) B
XpoMmartbl. B3auMmHBIE Nepexoabl XpoOMaToOB U AUXPOMATOB. XpOMaThbl M JUXPOMAThl Kak
OKHUCJIUTEH.
Mapeaney — dusznueckue W XUMHUYECKHE CBOMCTBA (OTHOIIEHHWE K KHUCIOPOAY, XJIOpY,
pactBopam kucioT). Oxkcun mapranna(lV) kak okucnurens u karanusarop. [lepmanranar kamus
KaK OKUCIUTENb. MaHraHat Kajnus U €ro CBOMCTBA.
Kenezo. HaxoxaeHnue B mpupoje. 3HaUCHHE JKee3a JUIsd opraHu3Ma denoBeka. dusnueckue
cBoiicTBa xeine3a. CrnaBel XKele3a ¢ yriiepooM. XUMUYECKUE CBOMCTBA XKele3a

O© oo ~NO O
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(B3aMMOJIEHCTBHE C KHCJIOPOJAOM, XJIOPOM, CEpOH, YIJIeM, KHUCIOTaMH, PacTBOpPAaMH COJCH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX CBONCTB THUIPOKCHAA
xene3a(ll) u ruapoxcuna xenesza(lll). Comnm xeneza(ll) u sxeneza(Ill). MeTonbl nmepeBoa coseit
xkenesa(ll) B
cosn xkene3a(lll) u o6parHo. OkucnurensHbie cBocTBA coenunenuii xenesza(Ill) B peakuusx c
BOCCTAHOBUTEISIMU (MOAMUIIOM, Meablo). lluanuanbie komIuiekchl xene3a. KauecTBeHHBIE
peakuuu Ha noHsl xenesa(ll) u (III).
Meow. Haxoxnenune B mpupone. Ou3nveckue M XUMHUYECKHUE CBOWCTBAa (B3aUMOJICHCTBUE C
KHCJIOPOJIOM, XJIOpOM, cepoil, kucioramu-okuciuressmMu). Comu menu(Il). Memgnsiii kymopoc.
Ammuakarel Meau(l) u memu(ll). [Homyuyenue oxcuna menu(l) BoccTaHOBIECHUEM THAPOKCHAA
meu(Il) rmroxo30ii.
Cepebpo. dusmveckne W XUMHUYECKHEC CBOWCTBA (B3aUMOJCHCTBHE C CEpOM, XJIOPOM,
KHUCTIOTaMU-oKucuTensiMu). OcaxkieHue okcuaa cepedpa IMpu JeHCTBUU IIENOYHM Ha COJH
cepebpa. AMMuakarel cepebpa kak okuciutean. KauecTBeHHasi peakiiys Ha HOHBI cepedpa.
3on0mo. duznyeckue U XMMUUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C XJIOPOM, «IIAPCKOM BOAKOM».
CriocoOBbI BBIZICIICHUS 30JI0Ta U3 30JIOTOHOCHON TIOPO/IBI.
[unx. ®Ou3nyecKkue W XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE C TaJOTr€HaMH, KHCIOPOAOM,
CEepoH, pacTBOpaMU KUCIIOT | MIEJI04eii). AMPOTEPHOCTh OKCH/IAa U TUIPOKCHIA IIMHKA.
Pmympy. IlpeacraBienue o CBOMCTBaX PTYTH U €€ COSTUHEHUSX.
JemMoHCTpaumu.

1. Kosutekius MeTasuioB.

2. Koneknust MUHEPAJIOB U PY/I.

3. Koiuiekuus «AJIFOMUHUNAY.

4. Komnekuus «2Kene3o u ero crijiaBbi»

5. BzaumopeiicTBrue HaTpHs C BOJOM.

6. OkparmmBaH#e TUIAMEHH COJISIMU IIEJIOYHBIX U MIEIOYHO3EMETbHBIX METAJUIOB.

7. BzaumoeiicTBye KajJblus C BOJOM.

8. [lmaBreHue amOMUHUS.

9. B3anmoeiicTBre aTtOMUHUS CO MIETOYBIO.

10. B3aumoieiicTBHE XpoMa C COJITHON KUCIIOTOM Oe3 TOCTyIa BO3ayXa.

11. Ocaxnenue runpokcuna xpoma(lll) u okucnenue ero nepokCcUAOM BOIOPOAA.

12. B3auMHBbI€ IEPEXO0/IbI XPOMATOB U AUXPOMATOB.

13. PaznoxeHnne tuxpomara aMMOHHUSI.

14. AmomoTepMusl.

15. Ocaxnenne ruapokcunaa xene3a(lll) u okucnenue ero Ha Bo3ayxe.

16. Beienenue cepebpa u3 ero cojeit qeictBuemM Meau.
JlabopaTopHble ONBITHI.

10. OkpamuBaHue MIaMeHU COSTMHEHUSIMH MIETOYHBIX METAJUIOB.

11. O3HakomIIeHHE ¢ MUHEpAJIAMH U BAXKHEUIIIUMH COSAMHEHUSIMHU IIEIOYHBIX METAJIOB.

12. CoiicTBa coeTUHEHUH MIEIOYHBIX METAIIOB.
13. OxpammBanue TIAMEHH COJISIMH IIET0YHO3EMENTbHBIX METAIIJIOB.
14. CoiicTBa Maruus v €ro COeANHECHHIA.
15. CBoiicTBa coeqMHEHNI KAJIBIIHIS.

16.KecTkocTb BOJIBI.
17. B3aumo/ieiicTBUE aMIOMUHUS C KUCIOTaMH U HIeTI0YaMHU.
18. AmdoTepHbIe CBONHCTBA THIPOKCHIA AITFOMUAHUS.
19. CgoiicTBa 0510Ba, CBUHIIA U KX COCTUHEHHI.
20. CoiicTBa coneit xpoma.
21. CpoiicTBa MapraHiia ¥ €ro COeIMHCHUH.
22. VIzyueHne MUHEpAJIOB Kele3a.
23. CroiicTpa xeie3a. KauecTBeHHBIC peakIlnK Ha HOHBI xkele3a. [lomyuenue okcrnma meau(l).
24. CpoiicTBa MefiH, €€ CIJIaBOB M COSTMHEHUH.
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25. CBoiicTBa IIMHKA U €I0 COEANHEHUI.

IIpakTyeckas padora Ne6. [TonyueHue ropbkoii conu (CEMUBOIHOTO CyiIb(ara MarHus).
IIpakTuyeckasi padora Ne 7. [TonyueHne amroMOKaIMEBBIX KBACIIOB.

IpakTnyeckas padora Ne§. BrinosiHeHHE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «MeTauibl
[JIaBHBIX MTOATPYIII».

IIpakTuyeckas padora Ne9. [lonydyenne MeTHOTO Kynopoca.

IIpakTnyeckas padora Nel0. [TonyueHue xxene3Horo Kynopoca.

IIpakTnyeckas padora Ne 11. BeinonHeHHe 3KCIEpUMEHTAIBHBIX 33Ja4 0 TeMme «MeTrasuibl
NOOOYHBIX MOATPYIIID».

KontpoabsHast padora Ne 2 o Teme «MeTauibiy.

Tema 5. Ctpoenue Bemecrna (14 4.)

Cmpoenue amoma. Hyxmuasl. W3otombl. Tumel paanoakTUBHOIO pacraja. TepMosaepHbII
cuHres3. [lomyyeHne HOBBIX 371eMEHTOB. SlnepHble peakuuu. CTpoeHUE IEKTPOHHBIX 000JI0YEK
atomoB. [lpencraBienue o0 KBaHTOBOM MexaHuke. KBaHTOBBIE umcia. ATOMHBIE OpOHMTAIH.
Paguyc aToMa. D1eKTpoOTpULATEIBHOCTD.
Xumuueckas ceasb. Buabl xummuueckoit cBsa3u. KoBaneHTHast CBSA3b U €€ XapaKTEPUCTUKU (JIIMHA
CBSI3H, MOJIIPHOCTb, MOJISIPU3YEMOCTb, KPaTHOCTD CBsI31). VIOHHas CBsI3b. MeTajuinyeckast CBA3b.
Cmpoenue meepovix men. Kpucraminueckue u amopdubie Tena. TUIbl KpUCTANINYECKUX
PELIETOK METAJJIOB M MOHHBIX COCIMHEHUN. MeXMOIIEKYIsIpHbIE B3auMoaelcTBusa. BogoponHas
CBSI3b.

Nemoncrpanuu. 1. Kpucrammmyeckue pemerku. 2. Moaenn MOJIeKyl.

Tema 6. TeopeTnueckoe onucaHNe XMMHYECKUX peaknmii (27 4.)

Tennosgoti 3¢ppexm xumuueckoul peakyuu. DHIOTEPMHUUYECKHE M IK30TEPMHUECKUE PEAKILIUU.
3akon [ecca. Temnora oOpa3oBaHus BemiecTBa. DHeprusi cBsi3u. [loHsATHE 00 >HTANBINU.
[Tonsatue 06 sHTponmuu. Bropoil 3akoH TepMoauHaMuku. OHeprus ['mb6ca u Kpurepuu
CaMOIIPOU3BOJIBHOCTH XUMHUECKON pPEaKIIUH.

Ckopocmb xumuyeckou peakyuu u €€ 3aBUCUMOCTb OT IPHUPOAbI PEarupyrollMX BELIECTB,
KOHLEHTPAllUd pPEareHTOB, TEMIIEpaTyphbl, HAJIM4YMs KaTajau3aTopa, IUIOIIAJu I[OBEPXHOCTH
pearupyoomux BellecTB. 3akoH JeicTByromux Macc. IlpaBuno Bant -I'odda. Ionsrue o6
SHEPruM aKTHBALlMM U 00 3HepreTuyeckoM mnpoduie peakuuu. 'OMOreHHbI U reTeporeHHbIN
karanu3. [Ipumepbl KaTaIUTHYECKHUX MTPOLIECCOB B TEXHUKE U B KHUBBIX OpraHu3Max. @epMeHTHI
KaK OMOJIOTMUECKHUE KaTaTu3aToOPbI.

Obpamumveie xumuueckue peaxyuu. Xumudeckoe pasHoBecue. [Ipunuun Jle Ilaremnse.
Koncranra paBHOBecus. PaBHoBecue B pactBopax. Koncrantsl nucconmanmu. Pacuer pH
pPacTBOPOB CUIIBHBIX KUCIIOT U IIeJ04el. [Ipouszsedenue pacmeopumocmu.

Pao  axmuenocmu memannos. lloHATHE O CTaHZAPTHOM JJIEKTPOJAHOM IMOTEHLMAIE U
IIEKTPOJBIKYILEH CUJIE peaKIMH. XMMHUYECKNE NCTOUYHUKH TOKA: FajbBaHUYECKHE DIJIEMEHTHI,
AKKyMYJIATOpPbl U TOIUIMBHBIE 3JIEMEHTBI. OJIEKTPOJIU3 PAcIJlaBOB U BOJHBIX PACTBOPOB
AIIEKTPOJINTOB. 3AKOHbI JNEKMPONU3A.

JdemMoHCcTpaumu.

1. DKx30TepMHUUECKUE U SHIOTEPMUYECKHE XUMUUECKUE PEAKIHH.

2. TeruoBbI€ SIBIEHUS PU PACTBOPEHUH CEPHOM KMCIOTHI 1 aMMHUAUYHON CENTUTPHI.

3. 3aBHCUMOCTH CKOPOCTH PEAKIIMH OT MIPUPOIBI BEIMIECTB HA IIPUMEPE B3aMMOACHCTBUS
pacTBOPOB pa3IMYHbIX KMCIOT OJIMHAKOBON KOHIIEHTPALMK C OIMHAKOBBIMH KyCOUYKaMH
(rpaHynaMu) IIMHKA ¥ OIMHAKOBBIX KYCOUKOB PAa3HBIX METAJUIOB (MarHus, lIMHKA, KeJe3a) C
pacTBOPOM COJITHOM KUCIIOTBI.

4. B3auMoielicTBHE PacTBOPOB CEPHOM KHCIIOTHI C paCTBOPAMHU THOCY/Ib(aTa HATPHs pa3IMuHON
KOHLEHTPALUU 1 TEMIIEPATYPHI.

5. PaznokeHune nepokcua BOJOpo/ia C IMOMOIIBIO HEOPraHMYEeCKUX KaTalu3aTopoB U
HOPUPOJHBIX 00BEKTOB, COACPIKAIIMX KaTaazy.

16



JlaGopaTtopHble onbITbl. PaKkTOPHI, BIMSIONIME HA B3aUMOJECHCTBUE METajlIa C PAacTBOpamMu
KUCJIOT. CMelIeHHe XUMHUYECKOTO PaBHOBECHUS NP YBEJIMYEHUM KOHLEHTpAallMUd pPEareHTOB U
npoaykToB.26. Katanutuyeckoe pa3inoxeHHe MepoKcHia Boaopoaa

IpakTnyeckas padora Nel2. CKOpoCTh XMMHUYECKON pEAKIIUH.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTnueckue OCHOBBI XMMHUU.

Tema 7. Xumuueckas Texnosorus (10 4.)

Ocnogubie npunyunsl xumudeckou mexuono2uu. IIpou3BoJICTBO CEPHON KUCIOTHI KOHTAKTHBIM
crocoboM. Xumusm nponecca. Cplppe sl TPOU3BOJCTBA CEPHOM KHUCIOTHI. TexHosornueckas
cxema Tmpolecca, Hpouecchl W amnmaparbl. [Ipon3BoacTBO ammuaka. XHMH3M IIpoliecca.
OrnpezenieHre ONTUMAIBHBIX YCIOBUU NpPOBEIEHUS peakuuu. [IpuHIUN HUPKYISALUUM U €ro
peanu3anys B TEXHOJIOTHUECKOM cxeMe.

Memannypeus. Yepnas metautyprus. JloMeHHbII rpoiiecc (ChIpbe, YCTPOMCTBO TOMEHHOM TeYH,
XUMU3M nporecca). [Ipou3BoaCcTBO cTanu B KUCIOPOIHOM KOHBEPTEPE U B 3JIEKTPOIICUaXx.
Opeanuueckuii cunmes. CHHTE3bl HA OCHOBE CUHTE3-Ta3a. [Ipon3BocTBO MeTaHoIa.

Dkonorus U npobiaemMa 0XpaHbl OKPYXKAIOIIEH Cpe/ibl. 3eleHas XUMHUs.

JemoncTpanuu. 1. Coipbe 1U1sl IPOU3BOJICTBA CEPHOM KHCIOTHI.

2. Mojienb KUMSIIEero Closl.

3.Kene3nas pyza.

4, O0pa31pl CIUTaBOB JKeJe3a.

Tema 8. Xumusi B noBceaHeBHO# xku3Hu (8 41.)

Xumus tvmy. JKupel, OelKu, yrieBoJsl, BATAMUHBL. [IHieBbie 100aBKH, X KJIACCU(DUKAIIHS.
3anpenieHHble W pa3pelleHHble NHIeBble q00aBku. JlekapcTBeHHBIe cpeacTBa. Kpacku u
nUrMeHThl. [I[pUHIAIIBI OKpalIMBaHUS TKAaHEH.

Tema 9. Xumusi Ha ciiy:k0e odmecrBa (7 4.)

Xumus B ctpoutenbcTBe. Llement, 6eron. Crekio u kepamuka. TpaaullMOHHBIC U COBPEMEHHBIE
Kepamudeckue Mmatepuasibl. CBepXmpoBojsiias kepamuika. beitoBas xumusa. OtOenuparoiye
cpeactBa. XUMHS B CEIbCKOM Xo3saWcTBe. WHCeKTHIMIBI W mecTuiuabl. CpencTBa 3aliuThI
pacTeHuil. PeneuieHTsl.

Tema 10. Xumus B coBpeMeHHO¥ Hayke (4 4.)

OcobeHHOCTH COBpeMEHHOH Hayku. Mertononoruss HaydyHoro wuccienoBanus. IIpodeccus
XUMHKa. MaTeMaTHdecKasi XUMHSL.

[Touck xumunueckoit nupopmanyu. Pabora ¢ 6a3amu JaHHBIX.

JleMoHCTpAaLUK.

1. TIumeBble KpaCUTEH.

2. Kpamenne TKkaHei.

3. OtGenuBaHue TKaHEH.

4. Kepamuueckue MaTepHalibl.

5. lIBeTHBIE CTEKIIA.

6. Komnexuust «TOMIMBO M €r0 BUABIY.

JlaGopaTopHbIe ONBITHI.

27. 3HaKOMCTBO C MOIOIIIUMH CPEJCTBAMHU. 3HAKOMCTBO C OTOEIHMBAIOLIMMHU CPEJCTBAMHU.

28. Knen. 29. 3HakOMCTBO C MUHEPAJILHBIMU YIOOPEHUSIMH U H3YYCHUE UX CBOICTB.
KonTposbHnas pabora Ne 5. torosast KoHTpoJibHas padora.

Paznen 3. TemaTnyeckoe nJiaHUPOBaHN e
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10

11

kJiacc (5 4 B Hegenro, Becero 170 u.)

B mom uucne

Homep Konuuecmeo
Tema npakmuyuecKkue | KOHMpPoOJbHbLE
membl uacoe
paoomut paodomut
IToBTOpenwue u yriryoneHne
1 3HaHUN 25 1 1
OCHOBHBIE OHATUSA
2 OpPraHMYECKON XUMHUHU 18 - 1
YrineBoopoibl
3 42 2 1
Kucnoponaconepxkaiue
4 OpPraHUYECKUE COCTUHCHUS 30 5 1
A30T- U cepoconepKalue
5 COEIUHEHUS 17 1 -
buonoruuecku akTHBHBIC
6 BEIIECTBA 30 2 1
7 BricokoMosieKysipHbIe 8 2 -
COETMHEHMS
HUTOI'O: 170 13 5
kaacce (5 4 B Hegenio, Bcero 170 u.)
B mom uucne
Homep Konuuecmeo
Tema npakmuueckue | KOHMpPOJIbHbIE
memul uacoe
padomul padomul
Hewmeramnib
1 50 5 1
2 OO01111€e CBOICTBA METAIIIOB 4 -
MeTauibl riIaBHBIX MOTPYTIIT
3 Arpyn 18 5 -
MeTtauipl TOOOYHBIX TT T
4 e 060 oarpy 28 1 1
CtpoeHne BemecTna
5 14 - -
TeopeTnueckoe onrucaHnue
6 XUMHYECKUX PEaKIUit 27 2 1
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7 XuMHYecKast TEXHOJIOTHs 10 ) )
8 XWMUS B IOBCETHEBHOM KU3HU 8 - 1
9 Xumus Ha ciyk0e oOmiecTsa 7
10 XuMus B COBPEMEHHOMN HayKe 4

HUTOI'O: 170 13 4

10 kmacc (5 4 B Heearo, Bcero 170 u.)
TeMbl Monayab KoimuecTn
BocnurarejJbHoinporpaMmei«llIkoabHbIHYD 0 4acoB
0K»

[ToBTOpEHME U
yriy0JieHne 3HaHUM

dopmupoBaTh HAyYHOE
MHPOBO33pEHNUE, IPUBUBATH
HMHTEpeC K XMMUYECKOI HayKe

25

OCHOBHBIC TTOHATHS
oprT: AHUYECKON XMMHUU

®opMupOBaHNEe NATPHOTHYECKOTO
BOCIIMTAHUS:
3HATH/MIOHUMATBH/YMeTh ONpPeefATh!
- POJIb OTEYECTBEHHBIX YUCHBIX B Pa3BUTUHU
opraanueckoit xumuu(A.M.bytiepos)
@®opMupOBaHME HAYYHOT0O MHPOBO33PEeHUS:
- OOBACHATH IPUUUHBI
MHOT000pa3usi OpraHuueCcKux
BEIIECTB.

18

YrneBo1opoasl

DopMUPOBaHHE IKOHOMUYECKUX 3HAHUM:
3HATH/MIOHUMATH/YMeTh XapaKTepHU30BaTh!

- COCTaB U OCHOBHbBIE HAIIPABJICHUS
UCIIOJIb30BaHUS U NIepepaboTKu HeYTH U
IIPUPOJIHOTO Ta3a;

- YCTaHaBIMBAaTh3aBUCUMOCTb MEXY 00beMaMU
JIOOBIYM TPUPOAHOTO Taza u Heptu B PO u
OI0KETOM.

DopMHUpPOBAHHE IKOJTOTHYECKHX 3HAHUM
3HATH/IOHUMATB/YMETh ONPeeJATh.
-TpaBujIa SKOJIOTMYECKHU TPAMOTHOTO TIOBECHUS
u 0e3omacHOro oOpalieHus ¢ MPUPOIHBIM T'a30M
U He(TenpoayKTaMu B OBITY U Ha
IIPOU3BO/ICTBE;

-3KOJIOTHYECKHE MOCIEACTBUS pa3iuBa HEPTHU U
croco0bl 6OPHOBI ¢ HUMHU.

®opMHUpOBaHUE HPABCTBEHHOI0
BOCIIUTAHMSA:

3HATH/IOHUMATH/YMeETh ONpPeefATh!

42
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- B3aMOCBS3b MEXKIY N3y4aeMbIM MaTepHaIOM
u Oynymieit nmpodeccuoHanbHON
JeATEIILHOCTBIO.
®dopMupoBaHne NATPHOTHIECKOTO
BOCIIUTAHUS:

- POJIb OTCUCCTBEHHBIX YUCHBIX B

Pa3BUTUU OPraHUYECKON XUMUN

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

3eNMUHCKUT).

Kucnopoaconepxany
Ue OpraHuYecKue
COCIUHCHU A

®opMHUpPOBaHHE HAYYHOT'0 MHUPOBO33PEHUS:
3HATH/IOHUMATH/YyMETh ONPeNAeJATH:
- OObsICHEHHE MaTEePUATBHOTO EAMHCTBA
BEILECTB MIPUPOJIbI IyTEM YCTAaHOBIICHHS
TEHETUUYECKOM CBSI3U MEX]y KilaccaMu
OpraHUYEeCKHUX BEILECTB.
- YCTaHaBJIMBAaTh IPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXKY CTPOCHUEM, CBONCTBAMU U
MIPUMEHEHHUEM OPraHUYECKUX BELIECTB.
®opMHUpPOBaHUE IKOJOTMYECKUX 3HAHMI:
3HATH/MIOHUMATBH/YMeTh ONpe/IeJATh:
-IpaBUJIa 3KOJOTMYECKH TPAMOTHOIO U
0€e301acHOro 00palIeH!s ¢ TOPIOUYUMU U
ToKCcH4YHbIMU BemecTBaMu, CMC B ObITy U
OKpYXarOILEH Cpeae;
- IpaBUJIa TEXHUKHU 0€30MacHOCTH MPH
BBIIIOJTHEHUH NTPAKTUYECKUX PadOT C LENbI0
dbopMupoBaHUs OEPEKHOTO OTHOLICHHS K
CBOEMY 3/I0POBBIO U 3/10POBbIO OKPYKAOIIHX.
DopMuUpPOBaHME BATCOJOTMYECKUX 3HAHMM:
- PackpsIBaTh poJib YIIE€BOJOB B
KU3HEJCATEIIbHOCTH
OpPraHU3MOB.

30

A3zoT- 1
cepocoJiepIKaIIne
COEIUHEHUSI

PopMHpOBaHUE HAYYHOI'0 MUPOBO33PEHHA:
3HATH/MOHUMATH/YMeTh ONpe/IesATh!

- MaTepHUaIbHOE €MHCTBO BEIIECTB IPUPOIbI
IIyTEM YCTaHOBJICHHsI TEHETUYECKOM CBS3H
MEX/1y KJIacCaMU OPTaHUYECKUX BEILECTB.

- NPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKIY
CTPOEHHUEM, CBOMCTBAMU M IIPUMEHEHNEM
OpraHMYECKUX BEIIECTB.

®opMupoBaHUe NATPUOTHYECKOTO
BOCIIUTaHMSA: 3HATH/IOHUMATD/

- POJIb OTE€YECTBEHHBIX YUCHBIX B Pa3BUTHH
AQHWJIMHOKPACOYHOH U (hapMareBTHUECKON
npomeinieHHocTH. (H.H.3unun)
®opmMupoBaHUe BAJICOJOrHYEeCKHX 3HAHUM:
3HATH/MIOHUMATD/:

-OMOJIOTHUYECKYIO POJIb AaMUHOKHUCIIOT, OEITKOB,
JIHK, PHK.

D®opMHUpPOBaHME IKOJOTHYECCKUX 3HAHUM:
3HATH/MIOHUMATH/YMeETh ONpeleJATh!

17
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-[paBHJIa KOJIOTHYECKH
I'PaMOTHOI'O U O€3011aCHOTO
o0palleHus C TOPIYUMU U
TOKCUYHBIMHU BCIIICCTBaAMU B
OBITY U OKpY’Karollel cpesie.

®opMuUpOBaHMeE BAJIEOJOTHYECKUX 3HAHUI:
3HATH/IOHUMATH/yMETh ONPeNAeJATH:

-OMOJIOTHYECKYIO POJIb BUTAMHUHOBHU MX
3HAaYEHHE ISl COXPAaHEHUS 37J0POBbs UeIOBEKa,
3Ha4YeHUE (PEPMEHTOB JUISI KUIHEACATEILHOCTH
KUBBIX OPraHU3MOB.
BuroornuecKu ®opMuUpOBaHME IKOJOTHYECKUX 3HAHUIA:
3HATH/IOHUMATH/yMETh ONPeNAeJATH:
dKTHBHBIC BCITICCTBA - pOJIb JIEKApCTB U HOPMBI S3KOJIOIMYECKOI0 U 30
6e30macHOro 0OpaIIeHus ¢ JIeKaPCTBEHHBIMU
npernapaTami.
®opMHpoBaHNe HPABCTBEHHOIO
BOCIIUTAHMS:
3HaTH/MOHUMATH/()OPMHPOBATH!
- BHyTpeHHEE YOeKICHHE O
HEMPHUEMIIEMOCTH YIOTpeOIeHus
HapKOTUYECKUX CPEACTB.

®opMupoBaHue IKOHOMHYECKUX 3HAHUM !
3HaTH/MOHUMATB/YMETh ONpPele/IATh:

- pOJIb MOJIMMEPOB B IPOMBIIIEHHOCTH,
MEAMIIMHE, OBbITY.

®opMupoBaHUe IKOJIOTHYCCKUX 3HAHUI:
3HATH/IOHUMATBH/YMETh ONPEeJATD.

BricokomonexynspH - IpaBUJIa TEXHUKH O€30MaCHOCTH MPH 8
BI€ COCTMHEHHUS BBITTOJTHEHUH MTPAKTHUECKUX paboT C LENbI0
dbopmupoBaHUs OEPEKHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO H 3/I0POBBIO OKPYKAIOIIUX;

- IPaBUJIA SKOJIOTHYECKH

IPaMOTHOIO U 06€3011aCHOTO

oOpalleHus: C TOPIOYUMU U

TOKCHMYHBIMHU BE€UICCTBAMU B

OBITY U OKpYXarollel cpene.

11 kaacc (5 4 B Hened10, Bcero 170 4.)

Tembl Moayanb KonnuectBo
BOCIIUTATEIbHOUNPOrpaMmMbI«LIIK0IbHBITYPOK» 4acoB
®opMHpPOBAHHE HAYYHOT'0 MHPOBO33PCHHA:
Hewmetaiibt 3HATH/MOHUMATH/YMETh ONpPeaesTh! 50
- MaTepUaJIbHOE €MHCTBO BEIIECTB MIPUPOABI ITyTEM
COCTAaBJIEHUS T€HETUYECKHUX PSIIOB HEMETAILIOB.
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@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI:
3HAaTH/MIOHUMATH/YMETh ONpPeaesATh.

- IPUYMHY BOZHUKHOBEHHS MTAPHUKOBOTO dPeKTa u
€0 BO3MOJKHBIE [TOCJIECACTBUS;

- 9KOJIOTMYECKH IPaMOTHOE MOBEJICHUE B OBITY U
OKpY>Karoleu

OO0mue
CBOMCTBA
METaJUIOB

@®opMHUpOBaHHE IKOHOMHYECKUX 3HAHMIA:
3HAaTL/IIOHUMATH/YMETh ONpPeaeJsATh.
- BUJbI METAJUTYPTUH, PAlMOHATIBHOM HUCTIOJIb30BAHUU
METaJIJIOB, O CIIOCO0aX 3alUThl METAIJIOB OT KOPPO3HH.

- Pemenue 3a1a4 ¢ Ipon3BOJCTBEHHBIM COAEPKAHUEM
@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI:
3HAaTH/MIOHUMATH/YMETh ONpPeaeJsATh.
- IPUYMHY BOZHUKHOBEHHS MAPHUKOBOTO YPeKTa u
€ro BO3MOKHBIE MTOCIIEACTBHS;

- OKOJIOTHYECKH IPaMOTHOE TIOBEJICHUE B OBITY U
OKpYy>Karoleu

MerTtasuibl
JIaBHBIX

MOATPYIIII

®opMHpPOBaHHE IKOHOMUYECKUX 3HAHMIA:
3HaTh/MOHUMATH/YMeTh ONpPeeJfATh!
- METaJUIbl, PAlMOHAIILHOM UCIIOJIb30BAaHUM METAJLIOB,
0 croco0ax 3aluThl METAJIJIOB OT KOPPO3HH.

- Pemenue 3aa4 ¢ cogepkaHneM METaJIJIOB INIaBHBIX

HOJrPYII
®opMHpPOBaHNE IKOJOTMYECKUX 3HAHUIA:
3HaTh/MIOHUMATH/YMeETh ONpede/IfATh.
- IPUYMHY BOZHUKHOBEHHS MTAPHUKOBOTO YPPeKTa u
€ro BO3MOJKHBIE TIOCIIEICTBHS;
- HKOJIOTUYECKU TPaMOTHOE MOBE/IEHUE B OBITY U
OKpYy>Karoleu

18

Meranisl
MOOOYHBIX
TOTPYIIIT

®opMupoBaHUe IKOHOMHYECKHUX 3HAHUM!

3HATH/IOHUMATB/YMETh ONPeIeJATh!

- METaJlIbl MOOOYHBIX MOATPYIII, PAlMOHATIEHOM

UCIOJIb30BAHUU METAIJIOB, O CIIOCO0aX 3aIHUThI

METAJIJIOB OT KOPPO3HH.

- Pemenue 3a1a4 ¢ cofepkaHueM METaIIOB MOOOYHBIX

MOArPYIII

DopMUPOBaHHE IKOJOTHYECCKUX 3HAHUM:

3HATB/IOHUMATB/YMETh ONPeIeJATh!

- palMOHAJILHOE HCII0JIb30BAHNE METAIIJIOB B

MPOMBIINIJICHHOCTH MW €TI0 BO3MOXHBIC IMOCIICACTBUA,
- HKOJIOTUYECKH TPaMOTHOE MOBE/IEHUE B OBITY U

OKpYy>Karoleu

28

Ctpoenue

BE€IICCTBA

®opMHUpOBaHUE HAYYHOT'0 MHUPOBO33PEHHA:
3HATBH/MOHMMATB/YMeTh ONPeNefATh!

- IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXKIY XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJUINYECKON PEIICTKH
COeMHEHMH, X PU3NUECKUMU U XUMUYECKUMU
CBOMCTBaMH;

®opMupoBaHHe BAJICOJOIHYECKUX 3HAHUIL:
3HaTH/MOHUMATD/:

14
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- OMOJIOTUYECKYIO POJIb BOJIbI, KOJUTIOMIHBIX CUCTEM B
KU3HU YEJIOBEKA;
@DopMUPOBAHNE IKOHOMUYECKUX 3HAHUM
3HATH/MOHMMATH/YMETh ONpPeae/fATh:
- IPYMEHEHUE BOJbl B IPOMBIIUIEHHOCTH, CEIbCKOM
X03siCTBE, OBITY U U OCBETUTH BOIIPOC O
He00X0IMMOCTH COepeKEHUSI BOJHBIX PECYPCOB.
@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI:
3HATBH/MIOHMMATB/YMeTh ONpPelefATh!
- IPUYMHY BOSHUKHOBEHHS APHUKOBOTO 3 dexra u
€ro BO3MOJKHBIE [TOCIIEACTBHUS;

- HKOJIOTUYECKH TPAaMOTHOE MOBE/ICHUE B OBITY

OKpYy>Karoleu

Teopernyeckoe
ONMCAHNE
XUMHYECKHUX
peaxkiun

®opMupOBaHHE IKOHOMHYECKHUX 3HAHUM!
3HAaTL/IIOHUMATH/YMETh ONpPeaeJsATh.
-yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
PEaKIMM U CMEIICHUS XUMUYECKOT0 PaBHOBECHS OT
pa3nu4YHBIX (PAaKTOPOB C IEITBIO ONPEICIICHUS
ONTUMAJIBHBIX YCIOBUH MPOTEKaHUs XMMUYECKUX
IIPOLIECCOB;
- IPUMEHEHHUE JIEKTPOJIN3a B IPOMBILIUIEHHOCTH.
®opMupoBaHUe BaJ1€0JIOTHYeCKUX 3HAHMIA:
3HaTB/MOHUMATH/YMeTh ONpPelefATh!

- 3HaU€HUE MPOLIECCOB THIPOIHN3a 111 OOMEHHBIX

IIPOLIECCOB, KOTOPBIE JIE)KAT B OCHOBE
KHU3HEIEATEIIbHOCTH KUBBIX OPraHU3MOB

27

XuMuueckast
TEXHOJIOTUS

®opMHpPOBaHHE HAYYHOT0O MHPOBO33PEeHUSI:
3HaTB/MOHUMATH/YMeTh ONpPeefATh!
- 3HQUYEHNE NIEPUOJUUYECKOTO 3aKOHA
. . MenneneeBa JU1si OTKPBITHS UM HCKYCCTBEHHOTO
CO3/1aHUS HOBBIX XUMUYECKUX 3JIEMEHTOB, OTKPBITHS
aTOMHOM 2HEPIuu;
- Ha OCHOBE IIEPUOIUUYECKOTO 3aKOHA
J1. 1. MenneneeBa 0ObSICHATh 3aBUCUMOCTH CBOICTB
XMMHUYECKHX 3JIEMEHTOB M 00pa30BaHHBIX MU BEIECTB
OT 3JIEKTPOHHOT'O CTPOEHUS] aTOMOB.

10

X1UMHA B
IOBCEIHEBHON
JKU3HUA

®opMHUpPOBAHHE HAYYHOT'0 MHPOBO33PCHHA:
3HATB/MOHUMATB/YMeTh ONpeleJfATh!

- MaTepUaIbHOE €MHCTBO BEIIECTB MIPUPOABI ITyTEM
COCTaBJICHUS T€HETUUECKHUX PSIIOB HEMETAILIOB.

XUMHS HA
ciyx0e
oOmrecTBa

®opMHpPOBaHHE IKOJTOTHYECKUX 3HAHMIM:

3HATH/MOHMMATB/YMeTh ONPeIeATh!

- 4UyBCTBO OTBETCTBEHHOCTH 3a IPUMEHEHUE

MTOJIYYEHHBIX 3HAHUN U YMEHHM, IOZUTUBHOU POJIH

XMMHUU B )KU3HU COBPEMEHHOT0 O0IIIeCTBa,

HE00XO0IMMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHUS K

CBOEMY 3710POBBIO M OKPYXKAIOLIEHN Cpeie;

- BJIQJIETh NPaBUJIaMH U IpHeMaMu 0€30MacHOM paboThI
C XMMUYECKUMH BEIIECTBAMU U JIaOOpaTOPHBIM

000opyI0BaHUEM.
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10

XUMHA B
COBPEMEHHOM

HayKe

@®opMUPOBaAHNE IKOHOMUYECKUX 3HAHUIM:
3HATBH/MIOHNMATB/YMeTh ONpPelefATh!
- BUJIbl METAJUTYpPIUH, pallMOHAILHOM HCII0JIb30BaHUH

METAaJlJIOB, O criocobax 3alIUTBI MCTAJUIOB OT KOPPO3UH.

- Pemmenue 3aaa4 € IIpOU3BOACTBEHHBIM COACPIKAHHUEM.
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