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IlosicHuTeEILHAS 3aMUCKA

Pabowas mporpaMma 1O XHMMHH COCTaBJIEHA B COOTBETCTBMH C NpPHUKa30M MUHHUCTEPCTBA
oOpazoBanusi u Hayku PD Ne 1897 ot 17.12.2010 1. «OO0 yrBepxaeHuu (QeaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa o0IIero cpexHero oopasoBanus». denepaabHOTO
rOCyJapCTBEHHOTO CTaHJIapTa OOIIero cpemHero oOpa3oBaHUS, B COOTBETCTBUU C IPUKA30M
MunuctepctBa oOpa3oBanust U Hayku Poccuiickoit ®enepauuu ot 31.12.2015 r. Ne 1577 «O
BHECCHMH M3MEHEHHH B (peJepalIbHbIi rocyIapCTBEHHBIH 00pa3oBaTeNbHBIN CTAaHIAPT OCHOBHOTO
oOuiero o0pa3oBaHWs, YTBEPXKJIEHHBIM MpHKa3oM MuHHCTEpcTBa 00pa3oBaHUsT UM HAYKH
Poccuiickoit ®enepanun ot 17 nmexkabps 2010 1. Ne 1897». OcnoBHoit  OOpa3zoBaTeIbHOM
[Iporpammoii obmiero cpeanero odpazoBanust MOY «KCOII Ne 7» n yueOHBIM MJIaHOM, a TaKXe C
yu€TOM IPUMEPHOM NIporpaMMmbl  0OIIero o0pa3oBaHMsS MO XUMUU U OPHUEHTHpPOBaHA Ha
WCIIOJIb30BaHUE Y4eOHO-MeToaudyeckoro komruiekta (aBtop Epemun B.B. ) Ilpennaraemas
IporpaMMa IO XHMHM pacKpbIBaeT cojepxkaHue oO0ydyeHus xumuu ydammxcs 10-11 ximaccos
0011e00pa3oBaTeabHbIX OPraHu3aluil Ha TPo(QUIBHOM YPOBHE.

[Iporpamma paccunrtana Ha uzydenue xumuu B 10-11 knaccax B o0beme 340 yqeOHbIX 4acoB.

10 xiacc - 5 gacoB B Hemenmto, 170 gacos B roj.

11 xmmacc - 5 gac B Hemento, 170 gacos B roj.

OO0mas xapakTepuMcTHKA Y4e0HOr0 npeaMera
OcoOeHHOCTH coJiepKaHusl 00y4eHHs XUMUU B CpeiHEN IIKoJie 00yCIOBJIeHbI crienn(pukon
XMMUU KaK HayKd W TOCTaBJICHHbIMM 3ajadaMu. OCHOBHBIMU IpoOJeMaMM XUMHUH SBIISIOTCA
U3yYeHHE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCHMMOCTH MX CBOMCTB OT CTPOEHUS, IOJIy4eHHE
BEIIECTB C 33aJaHHBIMH CBOMCTBAaMH, HCCIICIOBAaHHE 3aKOHOMEPHOCTEH XMMHUYECKUX peakiuil u
IyTeil ympaBlieHHsT UMM B LENAX IOJy4eHHs HEOOXOIUMBIX YEIOBEKY BEIECTB, MaTEpUAOB,
sHepruu. B pabouell mporpaMme Mo XMMHH HAIJIM OTPaKEHUE OCHOBHBIE COJEP KATENIbHbIE JTMHUY:
e «BemecTBO» - 3HaHUE O COCTABE M CTPOCHHUHU BEIIECTB, UX CBOMCTBAX U OMOJIOTHYECKOM

3HAYCHUU;

o «XuMHYECKAs peaKIus» - 3HAHKUE O NIPEBPALICHUN OJTHUX BEIIECTB B JPYTUE, YCIOBHIX
MPOTEKaHMsI TAKUX PEBPAILCHUH U CIIOCO0aX YIPABJICHUS PEaKIIUIMHU;

o «lIpuMeHeHHE BelIECTB)» - 3HAHUE U OTIBIT OE30MACHOT0 OOPAIIICHHUS C BEIECTBAMH,
MaTepuallaMH H IIpolieccaMy, HE0OX0IMMBIMU B OBITY ¥ Ha TPOU3BOJICTBE;

* (SI3BIK XMUMHMY - OTIEPUPOBAHUE CUCTEMOU BAKHEHIIIMX XMMHUYCCKHUX TTOHSATHH, 3HAHHE
XUMUYECKOH HOMEHKIIATYPBI, a TaK JK€ BJIaJICHHEe XUMUIECKONH CUMBOJIMKON (XUMUYECKUMU
(dhopMynaMu U ypaBHEHHSIMH )

Ienn u3yyeHusi XMuMHUH B CPeAHEH LIKOJIE!

* (hopMupoBaHHe y 00ydyaromuXcs yMEHUs BUAETh U MOHUMATh LIEHHOCTh 00pa3oBaHus,
3HaYMMOCTbh XMMHUYECKOTO 3HAHHUS Ul KaXKIO0T0 4eJI0BEKa, He3aBUCHMO OT €ro MpodeccuoHaTbHON
JEATENBHOCTH;

* (opMHpOBaHUE y OOY4YaAIOIIMXCSl YMEHUI pa3nuyaTh (AKThl U OLIEHKU, CPABHUBATh OLIEHOYHBIE
BBIBO/JIbI, BUACTh UX CBA3b C KPUTCPHUAMU OLEHOK U CBSA3b KPUTEPHUEB C ONPEHCICHHOU CUCTEMOU
LEHHOCTEH, (GOpMYIUPOBaTh K1 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* popMupoBaHUE Y 00yUYaAIOMIMXCS [EJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHHU B CO3TaHUU
COBPEMEHHOM €CTECTBEHHO HAy4YHOH KapTHHBI MUpPA; YMEHHS OOBSICHATH OOBEKTHI U IPOLECCHI
OKpYXKaIOILEH NENCTBUTEIBHOCTU — IIPUPOJIHOM, COLMAIIBHOM, KYJIbTYPHOM,

TEXHUYECKOU CpeJibl, — UCIOJIb3Ys Ul 3TOT0 XUMHUYECKHUE 3HAHUS,
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* mpuoOpereHHe OOYYAIOUUMUCS OIBITa Pa3HOOOPA3HOM MAEATEIBHOCTH, OIBITa TO3HAHHUS U
CaMOIIO3HAHUS; KIFOUYEBbIX HAaBBIKOB, MMEIOIINX YHUBEPCATbHOE 3HAUYECHHUE /ISl PA3IMYHBIX BHJIOB
JEeATeIbHOCTH (HABBIKOB pEIICHUS MPoOJeM, MPHHATUS PEIICHHi, MMONCKA, aHAIN3a U 00paboTKU
nHpOpMalUY, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB H3MEPEHHH, HABBIKOB COTPYAHHUYECTBA,
HAaBBIKOB 0€3011aCHOTO OOpaIlIeHus C BEIIECTBAMH B ITOBCETHEBHOM KU3HU

HJIaHI/IpyeMbIe Pe3yJbTaThbl 0CBOCHUSA COACPKAHUA Kypca

B oOnactn mpeaMeTHBIX pe3yJbTaTOB 00pa30BaTEIbHOE YUPEKICHHE CPEIHEro OOIIero
00pa3oBaHUs MPENOCTABISIET YYCHWKY BO3MOXKHOCTh HAa CTYNEHH CpenHero (IMOJHOTO) OOIIero
00pa3oBaHus MPH U3YUYECHUH XUMUU

BbinycKHUK Ha yri1y0JIeCHHOM YPOBHE HAYUMTCH:
packpeléams Ha MPUMEPAX POJb XUMUU B (OPMHUPOBAHUM COBPEMEHHON HAyYHOM KapTHHBI

MHpa U B MPAKTUYECKOW JAEATEIBHOCTU YEJIOBEKA, B3aMMOCBA3b MEXIYy XHMHEH U APYTMMHU
C€CTCCTBCHHBIMU HAayKaMU;

unIOCMpuposams Ha IpUMepax CTaHOBJIEHHE U SBOJIOLMIO OPraHMYeCKON XUMHUH KaK HayKH Ha
PA3TNYHBIX UCTOPHUICCKUX dTAIlaX €€ PAa3BUTHUA;

ycmanaeiueams TPUIUHHO-CIICACTBEHHBIE CBSI3U MEXIYy CTPOCHHEM aTOMOB XHMHYECKUX
OJIEMECHTOB U MEPHUOANICCKUM HM3MCHCHHUEM CBOMCTB XHUMHYECKUX DIIEMEHTOB U HUX COC}II/IHGHI/Iﬁ B
COOTBETCTBUU C MOJ0KEHHUEM XUMHUECKUX 3JIEMEHTOB B MEPUOIMUECKON CHUCTEME;

aHanu3Uuposams COCTaB, CTPOEHUE M CBOICTBA BEIIECTB, NMPUMEHSS IMOJIOXKEHHUS OCHOBHBIX
XUMHUYECKUX TEOPUU: XMMHYECKOrO CTPOCHHUSI OpraHudyeckux coenuHeHuid A.M. byrtieposa,
CTpPOEHHUSI aToMa, XUMHUYECKOHM CBSI3U, AJIEKTPOJMTUUYECKON IUCCOIUAIMM KHCIOT M OCHOBAaHUU;
YCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXAY CBOMCTBAMHU BEILECTBA U €0 COCTAaBOM U
CTpOEHHEM;

npumMeHamb TPaBUIA CUCTEMATHMYECKOM MEXIyHApOJHOM HOMEHKIATypbl Kak CpelicTBa
pasnuyeHus U UACHTU(UKAIIMY BEIIECTB 10 UX COCTaBY U CTPOECHHUIO;

cocmaensims MOJEKYISPHbIE W CTPYKTYpHble (OPMYJIBI HEOPraHMYEeCKUX W OPraHudyecKhX
BEIIECTB KaK HOCHUTEJECH MHPOpPMAIIMN O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAICKHOCTH K
OTIpeJIeIECHHOMY KJlacCy COeTUHEHUII;

00bACHAMb TPUPOJLy U CIIOCOOBI 00pa30oBaHMsl XMMUYECKOH CBSI3U: KOBAJICHTHOW (IOJIAPHOM,
HEMOJIAPHOW), HMOHHOW, METAJNTMYECKOW, BOJOPOJHOM — C LEIbI0 OMPEICNICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

xapaxmepuzoeams (U3NUECKUE CBOMCTBA HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB U
yCTaHABIUBATh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTMUECKON PELIeTKY;

Xapakmepu3068ams 3aKOHOMEPHOCTH B W3MEHEHUM XMMHUYECKUX CBOMCTB IPOCTHIX BELIECTB,
BOJIOPOJHBIX COETMHEHMM, BHICIIUX OKCUAOB U TUAPOKCHJIOB;

npugooums TPUMEPHl XUMHUYECKHX PEAKIHM, PACKPHIBAIOIIUX XapaKTepHbIE XHUMHYECKHE
CBOWMCTBA HEOPraHUYECKUX M OpPraHMYEeCKHMX BEIIECTB M3YYEHHBIX KIACCOB C LEIBI0 HX
uaeHTUPUKAIIMN 1 00bICHEHUS 00JIaCTH IPUMEHEHNUS,

onpedensimb MEXaHW3M pEaKIUW B 3aBUCUMOCTH OT YCIOBUW TPOBEICHHUS pEaKIUU U
MIPOTHO3UPOBATHh BO3MOKHOCTh MPOTEKAHUS XUMHUYECKUX PEAKIUNA HA OCHOBE THUIA XUMHUYECKOUN
CBSI3U U aKTUBHOCTU PEAreHTOB;



YCMAaHasIueams 3aBUCUMOCTh PEAKIMOHHOW CIOCOOHOCTH OPraHWYECKUX COCAMHEHHHA OT
XapakTepa B3aMMHOI'O0 BJIMAHHUA ATOMOB B MOJICKYJIaX C MLCJIBIO HNPOTHO3UPOBAHUA ITPOAYKTOB
peaxiuu;

YCMAaHasIueams 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pPEAaKIWU M CMEIICHUS XUMHYECKOTO
PaBHOBCECHA OT pa3JIMYHBIX (baKTOPOB C OCJIBI0 ONPCACIICHUA ONITHUMAJIbHBIX YCJIOBI/IfI MMPOTCKAHUA
XUMHUYCCKHUX ITPOLECCOB,

YCMAaHasaueams TEHETHYECKYI0 CBSI3b MEXAY KJIACCAMH HEOPTaHWYECKUX M OPraHUYEeCKUX
BCIIICCTB HJIA O6OCHOBaHI/I$I HpI/IHIIHHHEL]IBHOﬁ BO3MOJXHOCTHU IIOJYUYCHUSA HCOPraHUYCCKHUX U
OpPraHWYECKUX COSAMHCHHI 3aIaHHOTO COCTaBa M CTPOCHHS,

noobupame peareHThl, YCIOBHS U OTPEACISTh MPOIYKTHI PEaKIHid, TIO3BOJIIONINX PEan30BaTh
a0OpaTOpHBIE ¥ TMPOMBIIIJIEHHBIE CIOCOOBI TMOJYyYeHUs BAXKHEMIIUX HEOPTaHMYECKHX U
OpPraHn4€CKuX BCIICCTB,

onpedensams XapakTep CpeIbl B pe3yabTaTe THIPOJIH3a HEOPraHWYECKUX M OPraHUYeCKUX
BCIICCTB MW MNPUBOAWTL MNPHUMEPLI THUAPOJIM3a BCHICCTB B HOBCGI[HGBHOﬁ JKHU3HHU 4YCJIOBCKa,
OHMOJIOTMYECKUX OOMEHHBIX nmponeccax v MPOMBIIITICHHOCTH,

npueooums  TPHUMEPHI  OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX ~ peaknuid B MPHUPOJIE,
IMPOU3BOJACTBCHHBIX ITPOLECCAX U X KUBHEACATCIIBHOCTH OPTraHU3MOB,

000CHOBEBIBATH MMPAKTUYCCKOC HUCIIOJIB30BaAHUEC HCOPIraHUYCCKUX U OPraHUYCCKUX BCIICCTB U UX
peaxkuuii B IpOMBILIIIEHHOCTH U OBITY;

8bINOIHAMG XAMHUYECKUN DKCIIEPUMEHT IO PACTIO3HABAHWIO M IMOJYYCHUIO HEOPTraHWYCCKUX U
OpPraHUYeCKUX BEIIECTB, OTHOCSIIMUXCS K Pa3IMUHBIM KJjaccaM COCIWHEHHH, B COOTBETCTBUHU C
MpaBUJIaMH W TpUEeMaMH Oe30MacHOW paldOThl ¢ XUMHUYECKUMHU BEIIECTBAMH M JaOOpaTOPHBIM
000pyI0BaHUEM;

npo6ooums pacueThl Ha OCHOBE XMMHYECKHX (OPMYIT M YpaBHEHHUH pPEaKIUH: HaXOXICHUE
MOJICKYJISIPHOM (OPMYIIBI OPTaHUYECKOTO BEIIECTBA 0 €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIHM MO NPOJYKTaM CrOPAaHHUS; PacdeThl MAcCCOBOW JOJIH
(Maccel) XMMHYECKOTO COCJAMHEHHUS B CMECH; pacueThl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOYKTOB PEAKIIMH, €CITU OJHO M3 BEIIECTB JJAHO B H30BITKE (MMEET IPUMECH);

pacueTbl MacCcOBOW WJIM OOBEMHOW JOJM BBIXOJAa MPOJIYKTAa PEAKIUH OT TEOPETHUCCKU
BO3MOJKHOTO; PacueThl TEIIOBOTO d(PQPEKTa pEaKkIuu; pacueThl 0ObEMHBIX OTHOIICHUH T'a30B IMPH
XUMUYECKUX PEaKIUAX; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, SCITH
OJIHO W3 BEIIECTB JIaHO B BHJEC PACTBOpPA C ONPEACICHHONH MAacCOBOH J0Jied pacTBOPEHHOTO
BEIICCTBA;

UCNONb306amb METOJABl HAYYHOTO MO3HAHWS: AHAJN3, CHHTE3, MOJICIIMPOBAHHEC XUMHYCCKUX
MIPOIIECCOB U SIBJICHHUI — MPH PEIICHUH y4eOHO-UCCIIEIOBATEILCKUX 3a/]a4u 110 U3YyYCHHIO CBOWCTB,
cnocobos NOJIYYeHUA U pacnO3HAB8AHUA OpcAHUYECKUX 6eyecme,

BIIQJIETh TpaBWIaMH O€30MacHOro OOpamieHuss ¢ €OKMMH, TOPIOYMMH M TOKCUYHBIMU
BEI[ECTBAMHU, CPEACTBAMH OBITOBOM XUMUMU;

ocywjecmenams TOUCK XHMHUYECKOW WHGOpMAIMU 10 Ha3BaHWSIM, HJIEHTHPUKATOPAM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

KpUumu4ecku oyeHugams W WHTEPIPETHUPOBATH XUMUYECKYI0 MH(OPMAIUIO, COMAEPKAIIYIOCS B
COOOIIEHUAX CPEACTB MaccCOBOM HHpOpMaIun, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX CTaThsIX
C TOYKH 3PEHHSI €CTECTBEHHO -HAYYHOW KOPPEKTHOCTH B IEISAX BBISBICHUS ONTUOOYHBIX CYKJICHUN
1 (OpMUPOBaHUS COOCTBEHHOH TMO3UIINH;



VCMAHA8IUEamMb B3AUMOCBSI3U MEXIy (akraMd W TEOPHEH, NMPUYUHOW U CIEACTBHEM IIPH
aHaJIM3e MPOOJIEMHBIX CUTYallii 1 00OCHOBAaHUY NMPUHUMACMBIX PEIICHUH Ha OCHOBE XUMHUYECKHIX
3HAHU;

npedcmasismes TYTH PEHICHHs TIOOANBHBIX MPOOJEM, CTOSAIIMX Iepel YeIOBEYECTBOM, U
MEPCIIEKTUBHBIX HANpPABJICHUN pPAa3BUTUS XUMHYECKUX TEXHOJIOTHM, B TOM YHCIIE TEXHOJOTHI
COBPEMEHHBIX MaTEpUAJOB C Pa3UYHON (YHKIIMOHATHHOCTHIO, BO300HOBIISIEMBIX HCTOYHUKOB
CBIPBS, TIEPEePAOOTKH ¥ YTHIIM3AIUH MPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BhInycKHUK HA YIJIy0JI€HHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUYHThCS:

Gopmynuposams 1eIb UCCIICIOBAHNS, BBIIBUTATh H MIPOBEPATH IKCIIEPUMEHTAIEHO THIIOTE3HI O
XUMHUYECKHX CBOMCTBAX BCIICCTB HAa OCHOBE UX COCTaBa WM CTPOCHUS, UX CIIOCOOHOCTH BCTYIIAaTh B
XUMUYECKUE PEAKLIUH, O XapaKTepe U MPOJYKTaX PA3IMYHBIX XUMUUYECKUX PEAKIUN;

CaMOCMosAMeNnbHO NIAHUPO8ams W TIPOBOIWTH XMUMHUYECKHE SKCIEPUMEHTHI C COOJIOJEHUEM
MpaBuUi 6€30TacHO pabOTHI C BEIIECTBAMH U JIA0OPATOPHBIM 000PYJIOBAHUEM;

unmepnpemupogams IaHHBIE O COCTaBe M CTPOSHHWM BEUIECTB, MOJYYEHHBIE C MOMOIIBIO
COBPEMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX METOIOB,

ONnuUCbl6amb COCTOSIHUE DIIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHUYECKHX
MPEJICTABJICHAA O CTPOCHHHM aToMa JUIsl OOBSACHEHHS pe3yJbTaTOB CIEKTPAJIBLHOTO aHaIH3a
BEIIIECTB;

Xapakmepu306ams POJIb a30TOCOJEPIKAIUX TETEPOIMKINICCKAX COSAMHEHUH M HYKICHHOBBIX
KHCJIOT KaK Ba)KHEHIINX OMOJIOTMYECKH aKTUBHBIX BEIIECTB;

NPOCHO3UPO6AMb BO3MOXKHOCTh TIPOTEKAaHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIHii,
JISKAIIUX B OCHOBE TIPUPOIHBIX M ITPOU3BOJICTBEHHBIX MIPOIIECCOB.

MeTanpeamMeTHbie pe3yabTaThl Kypca
PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA
BbINMyCKHUK HAYYUTCS:

CaMOCTOSITENIBHO OIpEeNeNsITh LIeNU, 3a/laBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO
OTPEENUTh, YTO LIeJb JOCTUTHYTA;

OIICHUBATh BO3MO>KHBIE TIOCJIEJICTBUSL JOCTHIKEHHS TOCTAaBICHHOW L€ B JESATENBbHOCTH,
COOCTBEHHOM >KM3HU U JKU3HHM OKPYKAIOIIUX JIOACH, OCHOBBIBASICh HAa COOOPaKEHUSX STUKU U
MOpau;

CTaBUTh M (OPMYIUPOBAaTH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTENbHON JESITENBHOCTH U
KU3HEHHBIX CUTYaIUsX;

OIICHUBATh PECYpPCHI, B TOM YHCIIe BpeMs U JPyrue HeMarepHallbHbIE PEeCypChl, HEOOXOIMMbIE
JUIS TOCTHYKEHHS TIOCTABJICHHOM 11eIH;

BBIOMPATH MYTh JOCTHKEHUS 1€, IJIAHUPOBATh PellleHre MOCTaBICHHBIX 3a7a4, ONTUMHU3HUPYS
MaTepuaibHble U HEMaTepUaIbHbIE 3aTPaThl;

OpraHu3oBbIBaTh  A(PGEKTUBHBIA TIOUCK  PECYpCcOB, HEOOXOOUMBIX JJIS  JTOCTHKEHUS
MOCTaBJIEHHOM 11eJIH;

COTIOCTABJISITh TIOJIYYEHHBIN PE3yabTaT AEATEIbHOCTH C OCTABJICHHOMN 3apaHee LETbIO.

Ilo3naBaTenbHBIC YHHBeEPCcAJIbHbIE YUeOHbIC el CTBHUS
BbInycKHMK Hay4YuTCs:



UCKaTh W HAaxOJUTh OOOOIICHHBIE CIIOCOOBI pPEHICHHS 3alad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYThI WHMDOPMAIMOHHBIA TIOMCK W CTaBUTh HA €ro OCHOBE HOBBIC (yueOHBIE W
[103HABATENIbHbIE) 3a/1a4H;

KPUTHYECKH OICHUBATh U MHTEPIIPETHPOBATh MHMDOPMAIIMIO C PA3HBIX MO3UIMH, PACIIO3HABATH
1 (PUKCHPOBATh MPOTUBOPEUHUS B MH(YOPMAIMOHHBIX NCTOYHUKAX;

WCIOJIb30BAaTh  PA3IMYHBIC  MOJCIHHO-CXEMATHYECKUE  CpPEACTBA IS TPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3¢H W OTHOIICHHH, a TAK)KE MPOTUBOPEUYMH, BBISIBICHHBIX B UH(POPMAITUOHHBIX
HCTOYHHKAX;

HaXOJHUTh Y MPUBOJAUTH KPUTUICCKHE apTYMEHTHI B OTHOIICHUH JICUCTBUN U CYXACHUN JIPYroro;
CIIOKOMHO W Pa3yMHO OTHOCHUTHCS K KPHUTHYECKUM 3aMCUYaHWSIM B OTHOIICHUH COOCTBEHHOTO
CYXJICHHUS, paCCMAaTPUBATh WX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJWTh 3a paMKH YYeOHOro TIpeaIMeTa W OCYIIECTBIIATH IICJICHANIPABIICHHBIA TTOMCK
BO3MOXHOCTEH JIIsl IUPOKOTO TIEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBUS;

BBICTPAaWBATh HWHIUBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAs OTPAHHYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPaHUICHHUS,

MEHSTh U YACPKUBATh Pa3HbIC MO3UITUH B TIO3HABATEIIHHON JICATCIIHHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHBIEC Y4eOHbIE 1eiiCTBUSA
BbpInyCKHUK HAy4YUTCH:

OCYILIECTBJISITh JIEJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (Kak
BHYTpH 0Opa3oBaTeIbHOW OpraHM3allid, TaK M 3a €€ MpeaenaMH), Noa0upaTh MapTHEPOB s
JIeIOBOM1 KOMMYHMKAIIMM HCXOJS M3 COOOpa)KeHWil pe3yIbTaTUBHOCTH B3aMMOJCWUCTBUS, a HE
JIMYHBIX CUMITATHM;

MIPU OCYLIECTBJIICHUU T'PYNIOBON pabOThl OBITH KaK PYKOBOJUTENIEM, TaK U YJICHOM KOMaHbl B
pa3HbIX pOJsiX (TeHepaTop uaeH, KPUTUK, UCIIOJHUTENb, BHICTYIAIOIINUN, SKCIIEPT U T.1.);

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX pPEaJbHOr0, BUPTYAJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/JICHCTBUS;

Pa3BEpPHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUsSI C MCIOJIb30BAHUEM aJ€KBATHBIX
(YCTHBIX M MIMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH(DIUKTOTEHHBIE CUTYallMd U MPENOTBpallaTh KOH(MIUKTHI 0 MX aKTHUBHOM
¢da3pl, BBICTpauBaTh JACNOBYIO M O0pa30BaTEIbHYIHO KOMMYHHUKAIUIO, H30eras JIHMYHOCTHBIX
OLICHOYHBIX CYXJICHUM.

JIn4HOCTHBIE pe3yIbTaThl
y 6bINYCKHUKA 0yoym cghopmupoeanvl.
— B LIGHHOCTHO-OPUEHTALIMOHHOU chepe — 0co3HaHue POCCUMCKON TpakIaHCKON HIEHTUYHOCTH,
FyMaHU3Ma, LEIeyCTPEMIEHHOCTH;
— B TPYAOBOU chepe — 2omosHocms K 0CO3HAHHOMY BBIOOPY JalibHEHIIIe 00pa3oBaTebHON U
npodeccuoHabHON TPaeKTOPHUH;
— B [I0O3HABATEIBHOU chepe — ymenue yIpaBiIsITh CBOEH MO3HABATENILHOM JIESATENBHOCTBIO,
20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTHKEHUN
BCel KHU3HU; CO3HATEILHOE OTHOIIEHNE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCTICITHOM
npodeccnoHaIbHOM 1 0OIIECTBEHHOW ACSITETbHOCTH, HABbIKYU IKCTIEPUMEHTATBHON 1
HCCIIeIOBATENIbCKON ACITETbHOCTH; YMeHUe B TTyOJIMYHOM MPEICTABICHUH PE3yIbTaTOB
CaMOCTOATENBHOM  INTO3HABATEJIBHOMN eI TETIbHOCTH;
— B cepe cOepekeHus 3I0POBbS — NpUHAMUe U peaiu3ayus IeHHOCTEH 3I0pOBOTO U
0e30MmacHOT0 00pasa KU3HU, Henpusmue BPeTHBIX MPUBBIYEK (KYpEHUs, YIIOTPEOICHUS aTKOTOJs,
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HapKOTHKOB) HAa OCHOBE 3HAHMI O CBOWCTBAX HAPKOJIOTUYECKUX U HAPKOTHUYECKHX BEIIECTB;
COOIIIO/ICHHNE TTPABUJI TEXHUKU OE30MAaCHOCTH MPU pabOTe C BELIECTBAMU, MaTepUaAlIaMH U
nporeccaMu B yueOHOH 1abopaTtopuu, B ObITY U Ha IIPOU3BO/ICTBE.
Kypc detko nenutcs Ha 2 yacTu: opraHuyeckyro xumuio - 10 kiacc u o6myro xumuio - 11 xiacc.
Coaeprxanue pasgenoB u TeM yueOHoro npeamera "Xumus'"
10 knacc (5 4 B Henedo, Beero 170 4.)

Tema 1. [loBTOpeHue u yriayodsenue 3Hanuii (25 4.)

AmomHno-monekynaproe yueHue. BeliecTBa MOJEKYISIPHOTO W HEMOJEKYISPHOTO CTPOCHHUSI.
KauecTBeHHBII M  KOJMYECTBEHHBIA COCTaB BeniecTBa. MoJidpHass W OTHOCHUTEJIbHAs
MOJIEKYJISIpHAsE MacChl BelecTBa. MobHas A0JIA U MaccoBas JI0J1sl AJIEMEHTA B BELLECTBE.

Cmpoenue amoma. AtomHas opoutans. [IpaBuia 3anoaHeHus 3J€KTPOHAMU aTOMHBIX OpOUTaneil.
Banentnsie anektpoHsl. [lepnoanueckuil 3akoH. @OpMyJIMpOBKAa 3aKOHA B CBETE COBPEMEHHBIX
MPEJICTaBICHUA O CTPOCHHM aroma. FI3MeHeHue CBOWCTB JJIEMEHTOB M HMX COCAUHECHHHN B
IIEpUOAAX U TpyMIax.

Xumuueckasn c643b. INEKTPOOTPUIATENBHOCTb. Buapl xumuyeckoil cBsi3u. HMoOHHass CBS3b.
KoBanenTtHast HemossipHass U mojsipHas cBsi3b. OOMEHHBIM M JOHOPHO-aKUENTOPHBIA MEXaHU3M
o0pa3oBaHUsl KOBAJIEHTHOW MOJISApHOW CBsA3H. ['eomeTpus Mouiekynbl. Meramnndeckas CBS3b.
BonoponHas cBs3b. ArperaTHble COCTOSHUSI BelleCcTBAa. THIMBI KPUCTAIIMYECKUX PEHIETOK:
aTOMHas1, MOJIEKYJISIpHAs, MOHHAs, METaJUINYECKas.

Pacuemwvt no gpopmynam u ypasnenusam peaxyuti. I'a3oBble 3aKkoHbI. YpaBHeHHe Kaitnepona—
MenneneeBa. 3akoH ABoraipo. 3akoH 00BEMHBIX OTHOMIEHUH. OTHOCUTENBHAS TUIOTHOCTH Ta30B.

Knaccugpuxayua xumuueckux peakuuil 1O pazIMYHBIM @pU3HAKaM CpaBHEHUS. V3MeHeHue
CTETIeHU OKHCIJICHUSI AJIEMEHTOB B COEAMHEHHUsAX. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE pPEAKIUU.
Oxwucrnenue u BoccTaHoBIeHHE. OKUCIUTENN U BOCCTAHOBUTEIU. MeTo1 31eKTpOHHOro OanaHca.
[lepmanranaT Kanusi Kak OKHUCIIUTENb.

Baoicuetiwue knaccel neopeanuueckux eewjecmg. l'eHeTHUecKas CBSI3b MEXKIy Kiaccamu
HEOPraHMYeCKHX coeAMHeHUH. Peakimu nonnoro oomena. I'maponus. p H cpensi.

PactBopel. CrniocoObl BBIp@KEHHUSI KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas JOJs
(IpolleHTHAsT KOHIIGHTpalusi), MoJiApHas KoHIeHTpauus. Koimowanele pacTtBopbl. DddekT
Tunpans. Koarynsuus. Cunepesuc. KommuiekcHbie coeauHeHusi. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpaszoBarenb, auraiabl. KoopauHamponHoe uucio. HomeHknaTypa KOMIUIEKCHBIX
COEIMHEHUI.

JdemoHcTpanum.

1. O6pa3ipl BElIecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHSL.

2. Bosrouka #ona.

3. OnpeneneHue KUCIOTHOCTU CPEAbl TPU MOMOIIN UHANKATOPOB.

4. Dddexr Tunpans.

5. O6pazoBaHUEe KOMIUIEKCHBIX COEIMHEHUI MepeX0qHBIX METaJIIOB.

JlabopaTopHbIe ONBITHI.

1. Peakiun HOHHOTO OOMEHa.

2. CBolicTBa KOJIJIOUTHBIX PACTBOPOB.

3. T'maponus coeid.

4. IlomyueHue U CBOWCTBA KOMIUIEKCHBIX COEAMHEHUH.



IIpakTnueckas padora Ne 1. Pemenue skcnepuMeHTaIbHBIX 33a4 110 TeMe «PeakioHnHas
CIIOCOOHOCTH BELIECTB B PACTBOPAXY.

Kounrpoabsnas padora Nel o reme «OCHOBBI XUMHIY.

Tema 2. OcHOBHBIE IOHATHS Opranuyeckoi xumuu (18 4.)

Ilpeomem opeanuueckou xumuu. OCOOEHHOCTH OPraHMYECKUX BEIICCTB. 3HAYCHUE OPTaHUYECKOU
xuMud. [lpuunHBI MHOroo0Opasus OpraHMYECKHX BEIIECTB. YTIJIEPOIHBIH CKEJET, €ro THUIIBIL:
MUKITHYECKHe, anukiIndeckue. KapOonukimyeckne U reTepourKINUecKue CKeneTsl. Bumsl cs3eit
B MOJIEKYJIaX OpPTaHWYECKHUX BEUIeCTB: OJWHApHBIC, JBOWHBIE, TpOWHBIE. V3MeHeHHe >Hepruu
CBSI3eH MEXKIy aroMaMH YriiepoJa TpW YBEJIMYCHHH KPAaTHOCTH CBs3H. HacklmeHHbIE U
HEHACHIIEHHBIE COeTNHEHHUS.

Dnexmponnoe cmpoenue u Xumudeckue cessu amoma yeiepooa. I ubpuausamus opOuTaneii, ee
TUIBI [T OPTaHHMYECKUX coemuHeHmit: sp®, sp?, sp. O6pazoBaHHe G- M T-CBSI3eH B MOIEKYNIax
OPraHNYeCKUX COCTMHECHUH.

OchosHble  nonodICeHUss CMPYKMYPHOU Meopuu  Op2aHudyeckux coeouneHul. XUMUYEeCKOe
ctpoenue. CrtpykrypHas Qopmyina. CTpykTypHas U HpOCTpaHCTBEeHHas uzoMmepus. M3zomepus
YIIepogHoro  ckenera.  Msomepuss  mosokeHmsa.  MexkinaccoBas — uzomepusa.  Bunbl
MIPOCTPAHCTBEHHOW M3oMepuu. Ontuueckas uzomepus. ONTHYECKHE aHTHIOJbl. XHPaIbHOCTD.
XupanbHble U axupaibHble MOJIEKYIbl. ['eomeTpuueckas usomepus (yuc-, mpanc-u3omMepus).

Tomonocus. I'omonocu. I'oMmonorudeckas pasHoCTb. ['OMOJIOTHYECKHE PSIBI.

OnexktponHbie d(hdexTer. CrnocoObl 3amuceld peakmuii B opraHuyeckod xumuu. Cxema
ypaBHeHHUE. Y CI0BUs MpoBeAcHUS peakiuid. Kimaccudukanus peakiuii OpraHMuecKuX BEIIeCTB 0
CTPYKTYpHOMY TNpU3HAKY: 3aMelleHHe, MPUCOEIUHEHUE, OTIIeIieHue. MeXaHu3Mbl peakiuil.
CriocoObl  pa3pbiBa CcBs3M  yriiepon-yriepoa. CBoOoaHbIE paauKaibl, HYKICODUIbl U
ANEKTPOPHIIHI.

Knaccugpuxayua opeanuueckux eewecmé u peaxyuti. (OCHOBHBIE KIJIACChl OPraHUYECKUX
coenuHenuil. Knaccudukanuss opraHMYecKUX COEIUHEHHH MO (QYHKIMOHAIBHBIM TIpYIIIaM.
DNEeKTPOHHOE CTPOEHHE OpPraHMYecKUX BellecTB. B3anmHOe BiHsSHHME aTOMOB M TPYII aTOMOB.
WNnnykrusHbIN 1 Me3oMepHbIid 3¢ dekTol. [IpencraBnenue o pesoHance.

Homenxnamypa opeanuueckux eewjecms. MexayHapodHasi (cHCTeMaTHYeCKas) HOMEHKIJIATypa
OpPraHMYECKHUX BEIIECTB, €€ MNpUHIUIbL. PanuoHanbHas HoOMeHKnaTypa. OKuCIeHHE U
BOCCTaHOBJICHHE B OPraHUYEeCKOM XUMHUH.

JdemouncTpanuu. 1. Moaenu opraHu4ecKuX MOJIEKYIL.

KontpoabHnas padora Ne 2 o teme: "OCHOBHBIE MOHITHUS OPraHUYECKON XUMHUH"

Tema 3. YraeBoaopoabi (42 4.)

Anxanel. CTpoeHue MoJieKyibl MeTtaHa. [Tonstre o koHpopmarusax. OO1as xapakTepucTuKa
KJacca, pU3NUecKue U XMMHUYECKHe CBOMCTBA (TOPEHNE, KaTaTUTHIECKOE OKUCIIEHUE,
raJloreHUpOBaHUE, HUTPOBaHKE, KPEKUHT, MUPOJIN3). MeXaHU3M peakui XJIOpHUPOBAHUS METaHa.
Ankansl B ipupojie. CHHTETHYECKHE CIIOCOOBI MOMYyYEeHUs aJIKaHOB. MeTO Ibl MOTyueHHsI aJIKaHOB
U3 AIKUITaJIOreHn 0B (peakius Bropua), nekapOoKkCcHInpoBaHueM coJieit KapOOHOBBIX KUCIIOT U
ANIEKTPOJIM30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. [IpuMeHeHne ankaHoB.



Luknoankanwvr. O0Imas XxapakTepuCTHKA Kilacca, pusnyeckue cBoicTBa. Bumbsl nzomepun.
HanpsixenHbie 1 HeHanpspDKEHHbIE [IUKIIBI. XMMUUYECKHUE CBOMCTBA IIUKJIONpOIaHa (TopeHue,
TUAPUPOBAHUE, TPUCOCIMHEHNE TAJIOr€HOB, raJJOT€HOBOJOPO/I0B, BOJIbI) U LIMKJIOTE€KCaHa
(ropenue, x10pupoBaHue, HUTpoBaHue). [lonydyeHne HUKIOATKaHOB U3 AJIKaHOB U

JIUTaJI0T €HAJIKAHOB.

Ankenwvi. O01Ias Xxapakrepuctuka kinacca. CTpoeHne MOJIeKyIbl ATHiieHa. Du3ndyeckue CBOMCTBA
aNKeHOB. ['eomeTpuyeckas n30MepHs aJKEHOB. XMMHUUYECKUE CBOMCTBA alKEeHOB. Peakiuu
MIPUCOEUHEHMS 110 KPATHOM CBSI3U — T'MJIPUPOBAHUE, FAJIOT€HUPOBAHUE,
rujporajoreHupoBanue, rugparanus. [Ipasmio MapkoBHUKOBA U €r0 00BSICHEHNE C TOUKU
3pEeHHs ANEKTPOHHOU Teopuu. BzanmoeiicTBie ajqkeHoB ¢ OpOMOM U XJIOPOM B Ta30BO# (aze nim
Ha cBeTy. OKucieHne ankeHoB (ropeHne, OKUCIEHUE KUCIOPOI0M B IPUCYTCTBUU XJIOpHIA
najiagus, moj JeicTBUEM cepedpa, OKUCICHUE FOPSYUM MOAKUCIEHHBIM pacCTBOPOM
IepMaHraHaTa Kanus, okucienue no Baruepy). [lonumepusanus. [lonydyenue ankeHoB U3
QJIKAHOB, AJKWITaJIOI€HUJIOB U TUTaJIoreHalKaHoB. [I[puMeHeHne 3TuieHa u nponuieHa.

Anxaduensvi. Knaccupukanus IMEHOBBIX yriieBo10po10B. ConpskeHHble queHbl. Du3nueckue u
XUMHUYECKHE CBOMCTBA IMBUHWIA U u3onpeHa. 1,2- u 1,4-npucoequnenune. [lommmepuzamms.
Kayuyku. Bynkanusanus kayuykoB. Pe3una u 36ouut. Cunrte3 OyraaveHa u3 OyraHa v 3TaHoJIa.

Anxunwvl. O0mas xapaktepuctrka. CTpoeHne MOJIEKYIbI aneTuiieHa. OU3NIecKre U XUMUYECKUE
CBOMCTBA aJIKMHOB. Peakiuu mprcoeIMHeHns TajJoreHOB, TaJIOT€HOBO0OPO/IOB, BOIBI.
I'mppuposanue. Tpumepnsanus u quMepu3anus aneTuiaeHa. KucioTHsIe CBONMCTBA AIKMHOB C
KOHIIEBOW TPOHHOM CB3bI0. OKMCIIEHHE aIKWHOB paCTBOPOM MepMaHraHara kanus. [I[pumenenue
aneruieHa. Kapouaneiit MmeTo nmomydeHus anetuieHa. [luponus Mmerana. CHHTE3 aIKHHOB
ANKUIMPOBAHUEM alleTHIINJIOB.

Apenvt. Tlonstue 06 apomaruunocTH. [IpaBriio Xiokkens. beH3os — cTpoeHue MOJIEKYIIbI,
¢dusznveckue coicTBa. ['omMonornueckuii psg 6en3osa. 3omepus qu3aMenieHHbIX 0€H30J10B Ha
npuMepe KCUiioJioB. Peakiuu 3amenieHrs B 0EH30I5HOM sipe (TaIOreHUpOBaHKE, HUTPOBAHUE,
aANKWIMpoBaHue). Peakiuy nmpucoemHeHus K OeH30.1y (THIPUPOBAHKE, XJIOPUPOBAHHUE HA CBETY).
Oco0eHHOCTH XUMUH aTKUII0eH3010B. [IpaBuiia opueHTaluK 3aMECTUTENCH B PEaKITUIX
3amenieHus. bpomupoBanue u HUTpoBaHuE Todyosaa. OKUCIeHNE aTKUIOCH30JI0B PAaCTBOPOM
repMaHraHaTa Kainus. ["ajoreHrupoBaHre aTKUiIOSH30I0B B OOKOBYIO 11eTb. Peakumst Bropria—
DuUTTHUHTA KaK METOJI CHHTE3a aTKUII0eH30510B. CTHPOJI KaKk IPUMEP HENPEeAeIbHOTO
apOMaTHYECKOTO COCTMHCHUS.

IIpupoounsie ucmounuxu yeneeo0opodos. lIpupoaHbId 1 MOMYTHBIA HETSHBIE Ta3bl, UX COCTaB,
ucnosib3oBanue. HedTh kak cMech yrieBoopoaoB. [lepBuunas u BTopuuHas nepepadotka Hedru.
Pudopmunr. KameHHslit yros.

l'anozcenonpouzsooHvle Peakiuy 3amMeleHus rajJoreHa Ha THAPOKCHIT, HUTPOTPYIIY,
nua”orpynny. JleiicTBre Ha rajloreHInporu3BOAHbIE BOJHOTO U CIIMPTOBOIO PacTBOPA IIEIOYH.
CpaBHeHHE peaKIIMOHHOW CIIOCOOHOCTH aJIKHII-, BUHUI-, PEHUI- U OCH3UITATIOT €HUIOB.
Hcnonb3oBaHue raqoreH Mpou3BOIHBIX B OBITY, TEXHUKE U B cuHTe3e. [loHaTHe o
MarHMHOPraHNYeCKUX cCoeqMHEeHUAX. [lorydeHne ankaHoB BOCCTAaHOBJIEHUEM HOJAIKAHOB.
MarauiiopraHu4eCcKue COeIMHEHUS.

JdeMoHcTpanuu.
1. BpomupoBaHue rekcaHa Ha CBETY.
2. 'openue mMeraHa, 3TUIIEHA, AllETHIICHA.



3. OtHOomeHWE MeTaHa, STWJIEHA, alleTHiIeHa M OEH30Ja K pacTBOpaM IMepMaHraHara Kajaus U
OpOMHOI BOIE.

4. OxucneHue Tojyoja pacTBOPOM NEpMaHTaHaTa KaJlus.

5. TonydeHue >THiIeHAa peakiued Aeruaparaiuy 3TaHoja, alleTHIeHa —TUAPOIN30M KapOuaa
KaJlbIIUA.

6. IlomyueHue cTupoia JAeNOJMMEpPHU3ALUEH MONMCTUPOJIAa U HCHBITAHUE €ro OTHOLIEHUS K
pacTBopy IepMaHraHaTa Kajius.

JladopaTopHble onbIThl. COCTaBICHHE MOJIEIICH MOJIEKYJ aJIkaHOB. B3aumoaeiicTBue ajikaHOB C
o6pomom. CocTaBiieHHE MOJIENICH MOJIEKYJT HeTIPEeIeIbHBIX COCMHEHUI.

IIpakTuyeckas padora Ne 2. CocraBiieHre MOJIeNIe MOJIEKYJT YTII€BOI0OPOIOB.

IIpakTnueckas padora Ne 3. [lonydyeHue STHIIEHA U OIBITHI C HUM.

KonTtpouabHas padora Ne 2 1o reme «YTJI1€BOIOPOABI».

Tema 4. Kuciopoacoaep:xkamue opranuveckue coexuerusi (30 4.)

Cnupmui. HomeHnknatypa v u3oMmepusi cnupToB. TOKCHUECKOe JeicTBUE HAa OPraHW3M METaHoJIa U
sTaHoa. PU3NYECKUE CBOMCTBA IPEAEIBHBIX OJHOATOMHBIX CIIMPTOB. XUMUYECKHE CBOMCTBA
CIUPTOB (KUCIOTHBIE CBOMCTBA, PEaKIMH 3aMEIIECHUs THAPOKCUIIBHOM IPyMIbl HA TaJOTEH,
MEXMOJIEKYISIpHAsl U BHYTPUMOJIEKYJISIpHas IeruapaTanusi, OKUCICHHE, PeaKIHu
YTIEBOAOPOIHOTO pajuKaia). AJKOTONATHL. [ uApoIn3, ankuiupoBaHue (CHHTE3 IPOCTHIX 3(UPOB
o Bunbsmcony). [IpomblniieHHbIH CHHTE3 MeTaHoIa. MHOTOATOMHBIE CIUPTHL. DTUIICHTJIUKOJTb
U TJIMUEPUH, UX Qu3nueckre U XuMudeckue cBoiictBa. CHHTE3 AUOKCaHa U3 ATHIICHTJIUKOJIS.
ToxcuunocTh aTHIEHIIMKONSA. KauecTBeHHas peakiius Ha MHOroaTOMHBbIe criupThl. [IpocThie
3¢upbI KaK U30MephI MIPEIENbHBIX OJHOATOMHBIX cIUPTOB. CpaBHEHUE UX PUINYECKUX U
XMUMHUYECKUX CBOMCTB co ciupTamu. Peakius pacuieryieHust mpocThiX 3(UPOB HOA0BOAOPOIOM.

@enonvt Homenknatypa u u3omepusi. BzanmHoe BIUsSHUE TPYIIT aTOMOB Ha puMepe GeHoa.
dusndeckre 1 XMMUUIECKHE CBOMCTBA (DeHos1a 1 Kpe30Ji0B. KucimoTHbie cBOMCTBa (PeHOJIOB B
CpaBHEHMH co criupTamu. Peakunu 3amenieHus: B 0EH30bHOM KOJIblie (TaJOreHUpOBaHUE,
HutpoBanue). Oxucnenue dpenono. KauecrBennsie peaknuu Ha deHout. [Ipumenenne gpeHona.

Kapbonunvuvie coeounenus. DNEKTpOHHOE CTPOCHHE KapOOHMIIBHON IPYIIIIBI. AJbIETU/IBI U
KeToHbl. DU3NUecKre CBOMCTBA (opManbaeruia, aneTaibaeruia, aietona. [lousmue o kemo-
EHOIbHOU Maymomepuu KapOOHUIbHBIX coeOuHeHull. Peakiuy MprucoeIMHEHNS BOJIbI, CITUPTOB,
[IMAHOBOJIOpOJIa M THIpOCyibduTa Hatpus. CpaBHEHHE PEAKIIMOHHOM CLIOCOOHOCTH aJibJICTHIIOB U
KETOHOB B PEaKIMIX MPUCOCTUHECHHUS. Peakiinu 3aMeneHrsi aToMOB BOJIOPO/Ia IPH O-YTIICPOTHOM
aTome Ha rajores. [lonumepusanus hopmanbaeruaa u aneranpaeruaa. CHHTE3 CIIUPTOB
B3aUMO/ICHCTBUEM KapOOHUIBHBIX COeTUHEHHH ¢ peakTuBoM [ punbspa. Okucienue
KapOOHUJIbHBIX coeAnHeHn. CpaBHEHHE OKUCIICHUS allbJIETUIOB U KETOHOB. BoccTaHoBneHue
KapOOHWJIBHBIX COCTMHCHUH B CIUPTHI. KauecTBeHHBIC peaKIuy Ha aJIbJICTUIHYIO TPYIIITY.
Peakuuu anbpa0abpHO - KPOTOHOBOM KoHAeHcanuu. Ocobennoctu Gopmanpaeruaa. Peakmus
dhopmanbaeruaa ¢ GeHOJIOM.

Kapbonosvie kuciomol. INEKTPOHHOE CTPOEHUE KapOOKCHIIbHOM Ipymnmbl. ['oMonoruueckuii psin
MpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Pu3nyeckrue CBOWCTBA KAPOOHOBBIX KUCIOT Ha
[IpUMepe MypPaBbUHOU, YKCYCHOM, IIPOITMOHOBOM, ITAJIbBMUTUHOBOM U CTEAPUHOBOM KUCIIOT.
XUMHUECKUE CBOMCTBAa KapOOHOBBIX KUCIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE OKPACKU
HMHJUKATOPOB, PEAKIUU C aKTUBHBIMUA METAJIIAMH, OCHOBHBIMU OKCUJAMU, OCHOBAHUAMU,
cosiMu). MI3MeHeHue cuibl KapOOHOBBIX KUCIIOT MPH BBECHUU JOHOPHBIX U aKIIETITOPHBIX
3aMecTuTeNel. B3aumoseiicTBue kapOOHOBBIX KUCIOT CO CIIUPTaMU (peaKiyst STepupUKaIIN).
["anorennpoBanue KapOOHOBBIX KUCIOT B OOKOBYIO 11eMb. OCOOEHHOCTH MypaBbUHON KUCIIOTHI.
Baxueiinme npeacTaBuTeNn Kiacca KapOOHOBBIX KUCIOT U UX TpuMeHeHue. [lonyuenue
MYpaBbUHOM M YKCYCHOU KHCIIOT B IPOMBIIIJIEHHOCTH. Bhiciine kapOOHOBBIE KUCIOTHI.
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[I{aBeneBas KUCIOTA KaK MPECTABUTEINb AUKAPOOHOBHIX KUCIOT. [Ipeacrasienue o
HenpeAeIbHBIX U apOMaTHUECKUX KuciIoTaX. OcOOEHHOCTH UX CTPOSHHS U CBOMCTB. 3HAYCHHE
KapOOHOBBIX KHCIIOT.

DynKyuoHanvbHvle npoussooHvle KapooHoswlx kuciom. [loydyeHne XI0paHruIApUI0B U
AHTUJIPUJIOB KUCJIOT, UX TUposau3. [logydeHne ciaoKHbIX 3UPOB C UCIIOIb30BAaHUEM
XJIOPAHTUAPUAOB U aHTHUAPHUIO0B KUCJIIOT. Cno>kHbIE 3(1)I/IpI)I KaK M30MCPhbI Kap6OHOBI)IX KHCIIOT.
CpaBHeHHE (PU3UUECKUX CBOMCTB M PEAKIIMOHHOM CITOCOOHOCTH CIIOKHBIX 3()UPOB U H30MEPHBIX
UM KapOOHOBBIX KHCIHOT. ['uponu3 cinoxubix 3¢pupoB. CuHTE3 CI0KHBIX 23PUPOB (HEeHOIIOB.
Crnoxwnble 3(hupbl HeoOpraundeckux kuciaot. Hurpornumepun. Amusl. Comu KapOOHOBBIX KUCIIOT,
UX TEPMHUUECKOE PA3JI0KEHUE B IPUCYTCTBUHM 11e7104Yl. CHHTE3 KapOOHUIIbHBIX COEIUHEHUM
pa3IoKEeHUEM KaJbIIMEBBIX COJIEH KApOOHOBBIX KUCIIOT.

JdemoHcTpaumnu.

1. B3aumoieiicTBME HATPHS C ITAHOJIOM.

. OKHcneHne 3TaHoJ1a OKCHIOM MEJTH.

. ['openue sranoma.

. B3aumoperictBue mpem - OyTUIOBOTO CIIUPTA C COJISTHOM KUCIOTOM.

. KauectBennas p€aKkuusg Ha MHOTOATOMHBIC CITUPTEI.

. KauectBenHsbIe peakuyu Ha ()EHOJIBI.

. Onpegenenune aapJeruoB MPU MOMOIIY KAaU€CTBEHHBIX PEAKIIUH.

. Oxucnenme AJIBACTUI0B IICPMAHTaHATOM KaJIWs.

. [lonmyuenue cnoxHbIX 3QUPOB.

JlaGopaTopHble ONBITHI.

5. CBoJiCTBa ATUIIOBOTO CHHPTA.

6. CBoiicTBa rMIEeprHAa.

7. CpoiictBa (penona. KauectBeHHbIe peakiuu Ha (hEHOJIBI.

8. CroiicTBa (hopmannHa.

9. CBOIICTBA YKCYCHOU KHCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IpakTuyeckasi padora Ne 4. [Tonydenue 6pomdTaHa.

IIpakTuyeckas padora Ne 5. [lonyueHue areroHa.

IpakTuyeckas padora Ne 6. [lonyyeHne yKCyCHON KMCIIOTBHI.

IIpakTuyeckas padora Ne 7. [lonyueHnue sTuiianerara.

IMpakTuyeckas padora Ne 8. PelieHue skcriepuMeHTaIbHbIX 33/1a4 110 TEME!
«Kucnopoacoaepkariye opraHI4ecKrie BEECTBAY.

O OO ~NO N B~ W

KonTtpoabsnas padora Ne3 no reme «Kucnopojiconepxaiire OpraHiuecKie BEIIeCTBay.

Tema 5. A3oT1- u cepocogep:kamue coequnenus (17 ua.)
Humpocoeounenus. DIEKTPOHHOE CTPOCHUE HUTPOTPYIIbL. IloJydeHHE HHUTPOCOEANHEHHIA.
BspbiBuarsie BelecTsa.

Amunwi. U3omepust amuHoB. [lepBuyHbIe, BTOPHUHBIE U TPeTUYHBIE aMUHbI. Du3nueckue
CBOMCTBA MPOCTEUIINX aMUHOB. AMUHBI KaK opranndeckue ocHoBaHus. CoJM alKMIaMMOHHSL.
AJNKATMpPOBaHUE U allMJIMPOBAHNE aMUHOB. Peakiiuu aMMHOB € a30TUCTON KUCIOTOM.
ApomMartudeckue aMiHbI. AHUIUH. B3auMHOe BIUSHUE TPYIII aTOMOB B MOJIEKYJIE€ aHUJIMHA.
XUMUYECKHE CBOWCTBA aHWIMHA (OCHOBHBIE CBOMCTBA, PEAKI[UX 3aMEIICHHS B ApOMaTHYECKOE
PO, OKUCIICHUE, alfiupoBanue). Jluasocoeaunenus. [lomydeHne aMMHOB U3 CIIUPTOB U
Hutpocoenunenuid. [Ipumenenue anununa. Cepooprannueckue coenunenus. [Ipeacrasienue o
CepOOpPraHNYeCcKUxX coequHeHMsIX. OCOOEHHOCTH MX CTPOCHHS U CBOMCTB. 3HAYCHHE
CEPOOPTraHNYECKUX COECTUHEHUH.
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T'emepoyuknvr. @ypaH U TUPPOI KaK NPEICTABUTEIU MATUUICHHBIX T€TEPOIUMKIOB. DIEKTPOHHOE
CTPOCHME MOJIEKyJbl nupposa. KucinorHele cBoiictBa mupposa. IIupuanH Kak npencraBUTEINb
LIECTUWICHHBIX TIETEPOLUKIOB. OJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl mupuanHa. OCHOBHbBIE
CBOMCTBAa MUPUAMHA, PEAKIHMM 3aMEIICHUS C apoMaTHYecKuM sapoM. llpencraBienue 00
MMM/1a30J1€, TUPHUIUHE, TyPUHE, TYPUHOBBIX U MTUPUMHUIUHOBBIX OCHOBAHMSIX.

JdemoHcTpaumnu.

1. OcHOBHBIE CBOMICTBA aMUHOB.

2. KauecTBeHHbIE peaKkIM1 Ha aHUJIMH.

3. AHWIMHOBBIE KPACUTEIH.

4. OOpa3Ibl FETEPOIMKITHYSCKUAX COCAMHCHUM.

JlabopaTopHble onbIThl. KauecTBEHHbIE peakly HAa aHUJIUH.

IIpakTnuyeckas padora Ne9. PemeHne skCriepuMeHTaNbHBIX 337a4 M0 TeMe «A30TcoepKalue
OpraHMYECKUE BELIECTBAY.

Tema 6. Buonornyeckn akTuBHble Bemecrsa (30 4.)
Kupbl xak cinoxHbIe Y3QUPHI MHIIEpUHA U BHICIIUX KapOOHOBBIX KUCIOT. OMBLIEHUE KUPOB.
I'unporenun3zanus xupoB. Mplila Kak COJIH BBICIIMX KapOOHOBBIX KHCIIOT.

Venesoovi. MoHo- u aucaxapuapl. OyHKIIMN yIIeBOIOB. bronornyeckas poJib yrieBoJ0B.
I'moko3a — Qu3nyeckre cBOWCTBA, JIMHENHHas U [UKInYeckas GopMbl. Peakium riroko3sl
(oxucIeHne a30THOM KUCIIOTON, BOCCTAHOBJIEHHUE B IIECTUATOMHBIN CIIUPT), KAYECTBEHHbIE
peakiuu Ha rioko3y. bpoxenue rimoko3bl. pykTo3a Kak U30Mep TIIFOKO3bl. Pubo3a u
ne3okcupubo3a. [lonarue o riuvko3ugax.

Jucaxapuowi. Caxapo3a Kak MpeacTaBUTEIh HEBOCCTAHABIMBAIOIINX IMCaXapuI0B. MaibTo3a 1
JIaKkTO3a, nemoouos3a. ['maponmns qucaxapuaos. [lomyueHue caxapa U3 caxapHOU CBEKJIBI.

Tonucaxapuowvr Kpaxmai, rmukoreH, neiumoio3a. KauectBenHas peakuus Ha Kpaxmai. [ 'uaponus
MOJINCAXaPUIOB.

Hyxneunoswvie kucnomolr. Hykneosuasl. Hykneotuapsl. HykiienHOBbIE KUCIOTHI KaK PUPOIHBIE
nosuMepbl. Ctpoenne JJHK u PHK. I'nipoin3 HykII€MHOBBIX KUCIIOT.

Amunoxuciomul Kak aMpOTepHbIE cOeMHEeHHs. Peakiinuy ¢ KUCI0TaMU U OCHOBaHUSIMH.
O6pazoBanue cioxHbix 3¢upoB. [lentuasl. [lentuanas cBs3b. AMUAHBIN XapakTep NENTHAHOMN
cBsi3u. [ Mapoan3 nenTumos.

Benxu. TlepuyHas, BTOpUYHAsI U TPETUYHAS CTPYKTYPhI OelikoB. KauecTBEHHBIC peakiny Ha
OeIKH.

JdemMoHcTpanum.

1. PacTBOpUMOCTH YTIIEBOJOB B BOJIE U ATAHOJE.

2. KauecTBeHHBIEC peakIy Ha TJIIOKO3Y.

3. O6pa3ibpl aMUHOKHCIIOT.

JlabopaTopHbIe ONBITHI.

11. CpoiicTtBa ritoko3bl. KauecTBeHHas peakius Ha rroko3y. OnpeneneHue kpaxmasia B
MIPOJIyKTaX MUTAHUS.

12. IBeTHBIE peakuu OENKOB.

IIpakTuuyeckas padora Ne 10. [IpuroroBnenue pacTBOpoB OEIKOB U U3y4€HUE UX CBONCTB.
IIpakTuuyeckas padora Ne 11. Pemenne skcriepiMeHTAIBHBIX 33/1a4 HAa UACHTU(PHUKAIIUIO
OpPraHMYECKUX COEANHEHUN
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KoutposbHas padora Ne 5 mo Temam «A3zoTconaepkamiye W OHOJOTMYECKH AKTHBHBIC
OpraHUYECKHE BEILIECTBAY.

Tema 7. CUHTeTHYECKHE BHICOKOMOJIEKYJ ISIpHbIE coenuHenns (8 u.)

[TonsTHE O BEICOKOMOJIEKYJISIPHBIX BenlecTBax. Ilonmumepusanus v noaMKoHIeHcalus KaKk METO/Ibl
CO3aHHUS MOJIUMEPOB. DIIACTOMEPBI.

[lpupoaubiii u  cunTeTHueckuid kayuyk. Conomumepusauusa. CoBpeMEHHbIE IUIACTUKU
(monuaTUIIEH, MOJIMIIPOIIUIIEH, IIOJILCTHPOJL, MTOJIMBUHUJIXJIOPUL, ¢dToporacr,
MOJIMATHUIICHTEpeTaNIAT, aKpHII- OyTaJAueH- CTUPOJIBHBIN TUTACTHK, TOJIMKapOOHATHI).

[Ipuponnbie U CHHTETHYECKUE BOJIOKHA (0030D).

HemoncTrpauuu. 1. OOpasusr tactukoB. 2. Komekmust BosiokoH. 3. [lonmkoHneHcanus
STUJICHTIIUKOJIS ¢ TepeTaieBOM KHUCIOTOM.

JlabopaTopubie onbIThbl. 13. OTHOIIEHHWE CHHTETHYECKMX BOJIOKOH K pacTBOpaM KHUCIOT U
LIET0YEH.

IIpakTnueckas padora Ne 10. Pacno3HaBaHue MJIaCTUKOB.

IIpakTnueckas padora Ne 11. Pacno3HaBaHue BOJOKOH.

Conep:xkanue pa3aesioB U TeM y4eOHoro npeamera " Xumus'"
11 knacc (5 4 B Hexed0, Beero 170 u.)

Tema 1. Hemeranani (50 u.)

Knaccugpuxayus neopeanuueckux geujecms. DNEMEHTHI METAJUTBI M1 HEMETAIUTBI U UX TIOJIOKECHHE B
[Tepuoanueckoii cucreme.

Booopoo. Tlonydyenue, hpuzndeckue 1 XUMHUYECKUE CBOMCTBA (PEaKIUK ¢ METaJIIaMHu 1
HEMeTaJlJIlaMH, BOCCTAaHOBJIEHUE OKCHUJIOB U cosieit). [ 'mapupl. TonaMBHBIE 2IEMEHTHI.

T'anoeenvr. OOIIas XapakKTEPUCTUKA MOATPYIITBl. DU3HYECKUE CBOWCTBA MPOCTHIX BEIICCTB.
3aKOHOMEPHOCTH U3MEHEHHS OKHCIUTEIBHON aKTUBHOCTHU T'aJIOTEHOB B COOTBETCTBUU C MX
MOJIOKEHHEM B niepuoanueckoi Tadnuie. [lopsaok BeITeCHEHUS TaJOreHOB U3 PaCTBOPOB
rasioreHu10B. OcobeHHoCcTH XUMHUH PTopa. XJI0p — MOTYYEHHUE B IPOMBIIIJICHHOCTH U
naboparopuu, peakiiy ¢ MeTajslaMu 1 HeMeTauiamMu. BzauMoaelicTBre xjiopa ¢ BOJ0OH 1
pactBopamu menoueit. Kucrnopoansie coeaunenus xiaopa. [ MnoximopuTsl, XIopaT U Nepxjioparbl
KaK TUMUYHBIe okuciauTean. OcobeHHocTu Xxumuu OpomMa u fona. KauectBennas peakius Ha Ho.
l'anozeno06000podvl — MONy4eHNE, KUCIOTHBIE U BOCCTAHOBUTEbHBIE CBOMCTBa. CoJsiHAs KUCIOTa
u ee conu. KauecTBeHHbIE peakiK Ha TaJlOTEHU] - HOHBI.

Onemenmui nooepynnel kKuciopooa. OO11as XapakTepUCTUKa MoArpynnsl. Ou3nueckue cBoiicTa
pocThIX BemecTB. O30H Kak aJuIoTponHas Moaudukanus kuciaopoaa. Iloxydenue ozona. O30H Kak
okucnurensb. [lo3uTUBHASA M HETaTUBHAS POJIb 030HA B OKpyKarouei cpene. CpaBHEHHE CBOMCTB
030Ha U KuciopoJa. Bona u nepokcua Bogopoia Kak BOAOPOJHBIE COEIMHEHHS KUCIOPOaa —
cpaBHeHUe CBOUCTB. Ilepokcul BOAOPOIa KaK OKUCIUTENDL U BOCCTAHOBUTEID. [lepokcuibl
METaJlIOB.

Cepa u eé coedunenus. Annotponus cepbl. PU3HMUECKHE U XUMUYECKHE CBOUCTBA CEPbI
(B3auMoJIeiicTBUE ¢ METAJUIaMU, KMCIOPOOM, BOJOPOIOM, PACTBOPAMH LIe0ouei, KUCIOTaMU-
okucautensimu). CepoBoJOpoa — IMOJTydeHUE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIE CBOMCTRA.
Cynbduapsl. CepHUCTBIN ra3 Kak KUCIOTHBIA OKcH. OKUCIUTENbHbBIE U BOCCTAHOBUTEIbHBIE
CBOMcTBa cepHHCTOrO rasa. [lomydeHne cepHICTOro ra3a B IPOMBIIUIEHHOCTH U J1a00paTopuu.
Cepnucras kucinoTa u ee conu. CepHbli anruapua. CepHas kucnora. CBoiicTBa
KOHIICHTPUPOBAHHON U pa30aBIeHHON CEpHON KUCIOTHI. JleiCTBUE KOHIIECHTPUPOBAHHOW CEpHON
KHCJIOTHI Ha caxap, MeTaJllbl, HeMeTaJuibl, Cynbduasl. Tepmuueckast ycTOHUUBOCTD CYNb(ATOB.
KadecTBeHHast peakiyst Ha CEpHYIO KUCIIOTY M €€ COJH. THOocepHast KUCIOTa U THOCYIb(haThI.
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Aszom u e2o coedunenus. DIEMEHTHl NMOATpynnel azora. OOmIas XapakTepUCTUKa MOATPYIIIIHI.
du3nyeckue cBOMCTBa MPOCThIX BellecTB. CTpoeHnEe MOJIEKYIbI a30Ta. DU3nYecKre U XUMUYECKUE
cBoiicTBa a3ora. [losyyenne a3oTa B MPOMBILIUIEHHOCTH U j1aboparopun. Hurpuasl. AMMuak — ero
noJiydeHue, (u3nyeckue M XUMHUYEcKue cBoiicTBa. OCHOBHBIE CBOMCTBAa BOJHBIX PacTBOPOB
ammuaka. Conm ammoHnus. lloBeneHue cosiel amMMOHHS 0pU  HarpeBaHUU. AMMHAK Kak
BoccTaHoBUTENb. [IlpumeHenne ammuaka. OKcuibl a30Ta, UX IOJIy4eHHE M cBoiicTBa. Okcun
azota(l). Oxucnenue oxcuaa azota(ll) kucnopomom. Jumepuzanus oxcuaa azora(lV). Azotucras
KUCIIOTa U ee colu. HUuTpuTel Kak OKHUCIWUTENIM W BOCCTAHOBUTENIU. A30THas KHCIOTa —
¢bu3nveckue U XMMHYECKHE CBOMCTBA, MojydeHHe. OTHOIICHHE a30THOM KUCIIOTHI K MeTaulaM U
HeMeTaJljlaM. 3aBUCHMOCTb IPOJIyKTa BOCCTAHOBJIEHUSI a30THOW KHMCIOTHI OT aKTHUBHOCTH METajula
1 KOHIIEHTpalMU KUCIOThI. TepMuyeckasl ycTOMUYNBOCTh HUTPATOB.

Docghop u eco coeounenus Annotponus dochopa. Xumudeckue cBorctra pochopa (peakiuu ¢
KHCJIIOPOOAOM, IraJIOTCHaMM, METaJlJIaMH, CJIIOKHBIMU BCIICCTBAMU-OKHUCIIUTCIAMHU, HIGHO‘IaMI/I).
[Tonyuenue u npumenenue gochopa. Pochopusiit anrugpua. Oprodochopnas u merapochopnas
KHCIJIOTHI ¥ uX coyid. KauecTBeHHas peakius Ha oprodocdatsl. Paznoxxenue oprodocdopHoit
kucioThl. [Tupodochopnas kucnora u nupodocdarsl. Dochunsl. ochun. Xmopuasr pocdopa.
Oxcun dpochopa(lll), bochopucrast kucaoTa u ee cou.

Yenepoo. Annotponus yriaepona. CpaBHEHHE CTPOCHUSI M CBOWCTB rpadura u anmasza. Oysiepen
KaKk HOBas MoOJeKysipHass ¢opma yriaepona. ['padeH kak MoHociod rpadurta. YTiepoHbIe
HAaHOTPYOKU. VYTosb. AKTHUBUPOBAHHBIM yrosb. AncopOruus. XHUMHYECKHE CBOWCTBA YIJIsl.
KapOuapl. ['mapomu3 xapOunma kamplius W KapOuma amroMuHus. KapOuasl mepexoaHbIX METalioB
KaK cBepXIpouHble Marepuaibl. Okcuabl yriaepona. OOpa3oBaHue YrapHOTO raza MpH HEMNOJHOM
CrOpaHMHU Yriis. YTOJb U yrapHblil ra3 Kak BOCCTaHOBHUTENHU. Peakiius yrapHoro rasa ¢ pacijiaBaMu
menoueid. CuHTe3 (HOPMHATOB M OKCANIATOB. YTJIGKHCHIBIA Ta3. YTOJIbHAs KUCJIOTa U €€ COJIH.
[ToBenenue cpefHUX U KUCIBIX KapOOHATOB MPHU HarPEBAHUU.

Kpemnuu. CBolicTBa mpocToro BemecTBa. Peakium ¢ XJ10poM, KACIOPOIOM, pACTBOPaMU IIEJIOYEH.
Oxcuj KpeMHHS B MpHUpoJe U TexHuke. KpeMHueBble KUCIOTHl U UX COJU. [ MIaposin3 CHIIMKATOB.
Cunan — BOJIOPOJIHOE COEAMHEHUE KPEMHHUSL.

b o p. Okcun 6opa. bopHas kuciora u ee conu. bypa.

JdemoHcTpaumuu.

1. T'openue Bojmopoaa. 2. Ilonyyenue xmopa (ombIT B podupke). 3. OnbITel ¢ OpOMHOIT BOJOM. 4.
OxkucinuTenpHbIE CBOMCTBA pacTBOpa runoxioputa Hatpus. 5. [InaBnenue cepsl. 6. ['openue cepsl B
kuciopose. 7. BzaumopeiictBue sxene3a ¢ cepoil. 8. I'openuwe cepoBomopoaa. 9. OcaxiaeHue
cynbdunos. 10. CpoiictBa cepauctoro rasza. 11. JlelicTBue KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI
Ha Meap U caxapo3y. 12. PactBopenne ammuaka B Boje. 13. OCHOBHbIE CBOWCTBA pacTBOpaA
ammuaka. 14. Karanutumueckoe okucienne ammuaka. 15. [lomyuenme okcumma azota(ll) u ero
OKHCIIeHHe Ha Bo3ayxe. 16. [lelictBue a3oTHO# kucinorel Ha Mmenb. 17. T'openuwe Qocdopa B
kucinopoze. 18. IlpeBpamenue kpacHoro ¢ocdopa B Oenblif U ero cpeueHue B TeMHoTe. 19.
B3aumopeiictBue ¢ocdopnoro anrunpuna ¢ Bogoi. 20. O6pa3susl rpapuTa, anMasa, KpeMHus. 21.
I'openue yrapaoro rasza. 22. TymeHue miaMeHu yrileKUCabsIM razom. 23. Paznoskenue Mmpamopa.

JlabopaTopHbIe ONBITHI.
1. IlosryueHue xa0pa U U3y4EHHUE Er0 CBOMCTB.
2. O3HaKOMJIEHHE CO CBOMCTBAMH XJIOPCOAEPKAIINX OTOETHBATENEH.
KauectBenHas peakius Ha TaJIOT€HU] - HOHBI.
3. CpoiicTBa Opoma, ioaa u ux coleil. Paznoxenne nepokcuia BoI0poaa.
Oxkucrienne Hoau -MOHOB IEPOKCUAOM BOJIOPOJAA B KUCIION cpefe.
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4. 3ydueHue CBOMCTB CEPHOM KUCIIOTHI U €€ COJIEH.

5. 3ydyeHue CBOMCTB BOJHOIO pacTBOpa aMMHaKa.

6. CpoiictBa coJeii ammonus. KauectBennas peakius Ha ¢pocdar-moH.

7. KauecTBeHHas peakuus Ha KapOoHAT-HOH. Pa3nojkenue rupokapboHaTa HaTpHsL.
8. HcnblTaHue pacTBOpa CHIIMKAaTa HaTPUsI UHIUKATOPOM.

9. O3HakoMIIeHHE ¢ 00pa3aMu MPUPOTHBIX CHIIUKATOB.

IIpakTuyeckas padora Nel. [Tonyyenue Bogopoa.

IpakTuyeckasi padora Ne 2. [loydeHue XJI0poBOJOPOIA U COSTHOM KUCIIOTHI.
IIpakTnueckas padora Ne 3. [lonyueHre aMMuaka U U3y4€HUE €ro CBOICTB.
IIpakTnueckas padora Ne4. [lonydyeHue yriekucioro rasa.

IpakTuyeckasi padora Ne 5. BrinoHeHne 3KCiepuMEHTANBHBIX 33/1a4 10 TeMe «Hemeramiby.

KonTpoabnas padora Nel no teme «Hemeramibi.
Tema 2. O6ume cBoiicTBa MeTaLIoB (4 4.)

Obwuni 0630p 21emenmos - memannog. CBOUCTBA MPOCTHIX BEIIECTB-METAIOB. MeTainueckue
KpucTaJmaeckue penietku. CriiaBel. XapaKTepHCTHKA HanOoJIiee H3BECTHRIX CIUTaBoB. [lomydeHune
Y IPUMEHEHUE METAJIJIOB.

Tema 3. MeTasiibl rJ1aBHbIX noarpyni. (18 4.)

L]enounvie memannvi— o0IIas XapaKTEPUCTUKA TOATPYIIIBI, XapaKTepHbIE PEAKIMUW HATPUS U
kanusi. CBOMCTBA MIENOYHBIX MeTauIoB. [loydyenune menoynsix MetamioB. Coaa U eAKUi
HaTp — Ba)KHEUIINE COCTUHCHUS HATPHSL.

Bepunnuii, maenuii, wenounozemenvrvle memaiivl. Maruuii ¥ KaJIbIIUHA, UX OOIIas XapaKTePUCTUKA
Ha ocHOBe mosiokeHust B Ilepmogmyeckoit cucreme snemeHToB . M. MenneneeBa u cTpoeHus
atomoB. [lonydyeHue, ¢puznueckre U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MarHus, KajabllUs M UX
coeMHEHUH. AMGPOTEPHOCTh OKCHJIa U TUAPOKCcHAa Oeprnius. JKecTKOCTh BOJBI U CHOCOOBI €€
ycTpanenus. OKkpacka IJIaMeHH COJISIMU IIEIOYHBIX M IIEIOYHO3EMETbHBIX METAJIOB.

Antomunuti. PacnpocTpaHeHHOCTh B MpUpoje, GU3nYeckrue U XUMUUYECKUE CBOKWCTBA (OTHOIICHUE K
KHCIIOPO1Y, TAJIOT€HaM, PacTBOpPaM KUCJIOT U ILIeNoYel, antoMoTrepmusi). AMPOTEpHOCTh OKCUAA U
ruapokcuaa amomunus. Comu amtomunus. [lonHoe paszioxeHue BOJIOW COJieH alOMUHHUSL CO
cl1a0bIMU JIBYXOCHOBHBIMHU KHCJIOTaMH. AJIIOMUHATHI B TBEPAOM BHUE U B pacTBope. [Iprmenenue
amomuHus. CoeTUHEHUS allIOMUHUS B HU3LIUX CTETICHSIX OKUCIICHUS.

Onoso u ceuney. Ouznyeckue U XUMUYECKUE CBONCTBA (PEaKIUU C KUCIOPOIOM, KHCIOTAMH),
npumenenue. Comnu onosa(ll) u ceunna(ll). CBUHIIOBBIN aKKYMYISTOP.

Tema 4. MeTtanibl 10604HbIX HoArpyni. (28 4.)

Memannvr nobounvix nooepynn. OCOOEHHOCTH CTPOEHUSI ATOMOB MEPEXOIHBIX METAJIIOB.

Xpom. Ou3nveckre CBOWCTBA, XUMUYECKUE CBOMCTBA (OTHOIIEHHUE K BOJSHOMY Mapy, KHCIOPOLY,
XJIOpY, pacTBOpaM KHUCJIOT). V3MeHeHHWe OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHUCIOTHO-
OCHOBHBIX CBONCTB OKCHJOB U THAPOKCHIOB XpOMa C POCTOM CTENEHU OKHCIeHUs. AMpoTepHbIe
cBoiicTBa okcuna u runpokcunaa xpoma(lll). Oxucnenue coneit xpoma(Ill) B xpomatel. B3anmabie
[epeXoabl XPOMATOB U IUXPOMATOB. XpOMAaThl U TUXPOMATHI KaK OKUCIIUTENH.
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Mapeaney — uznyeckre 1 XUMHUECKUE CBOICTBA (OTHOIIEHUE K KHCIOPOAY, XJIOPY, pacTBOpam
kucnot). Oxcun mapraHua(IV) kak oxucinurtens W karanuzatop. Ilepmanranar kamust Kak
OKHCITUTENh. MaHraHaT KaJiisi 1 €ro CBOMCTBA.

Kenezo. Haxoxnenue B mpupoje. 3HayeHUE 3Kele3a Ul opraHuzMa uyenoBeka. dusmyeckue
cBoOMcTBA kene3a. CIuiaBhbl jKee3a ¢ yriaepoaoM. XUMHUYECKHE CBOMCTBA KeJe3a (B3auMOIeHCTBHE
C KHCJIOpOJIOM, XJIOPOM, CEpOM, YIJleM, KUCIOTaMH, pacTBopaMu coiieil). CpaBHEHUE KHCIOTHO-
OCHOBHBIX U OKHMCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX CBOMCTB ruapokcuna xkeinesa(ll) u rugpokcuna
xeneza(lll). Conu xxeneza(Il) u xeneza(lll). Metoas! nepeBona coeit sxeneza(ll) B

conu xene3a(lll) u obparno. OkucnurenvHble cBoiicTBa coequHeHui xene3a(lll) B peakuusax c
BOCCTaHOBHUTCIISIMA (I/IO[[I/IZIOM, MCIII)IO). ]_[I/IaHI/II[HI)Ie KOMIIIEKCHI JKene3a. KauecTBeHHBIE peakuuu
Ha uoHsl xxene3a(ll) u (I11).

Meos. Haxoxnenue B mnpuposae. dusnueckue M XMMHUYECKHE CBOICTBa (B3aMMOJEHCTBUE C
KHCIJIOPOJIOM, XJIOpOM, cepol, kuciotamu-okucinutensimu). Comm memu(Il). Menmusrit xymopoc.
Ammuakatel Menu(l) m menu(Il). Ilomydenne oxcuaa memu(l) BoccTaHOBIEHHEM THUIPOKCHIIA
meau(1l) riroko30ii.

Cepebpo. duznueckue U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C CEPOM, XJIOPOM, KHCIOTAMHU-
okucnutensimu). OcaxaeHue oOKcujaa cepedpa mpu JACHCTBUM MIEJIOYM HAa coJim  cepedpa.
AmMmuakatel cepebpa kak okuciautenu. KauectBeHHas peakiiys Ha HOHBI cepedpa.

3onomo. du3nyeckue U XMMHYECKHE CBOMCTBA (B3aWMOJCHCTBUE C XJIOPOM, IIAPCKOM BOJKOW».
CriocoOblI BBIJICICHHS 30JI0TA U3 30JIOTOHOCHOM TIOPOIBI.

Lunk. dusnyeckue U XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBHE C TAJIOT€HAMU, KUCIIOPOJIOM, CEPOH,
pacTBOpaMu KUCJOT U 1enodeit). AMGOTepHOCTh OKCHAA U THIPOKCH A IIMHKA.

Pmymey. IlpeacraBinenne o CBOMCTBAX PTYTH U €€ COCAUHEHHUSX.

JdemoHcTpaumnu.
1. Komneknusa MeTaios.
. Kosutekuust MunepasioB U py/l.
. Komexkusa «AJFOMUHHI.
. Komnexmns «Kene3o u ero criabb»
. BzaumopeiicTBue HaTpus ¢ BOJIOM.
. OkpaniuBaHue IJIaMEeHU COJISIMU HIEJOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIJIOB.
. BzaumoeicTeue Kanablus ¢ BOIOM.
8. IlimaBienye aJrOMUHMA.
9. BzaumoefcTBrE aIlOMUHHS CO IICI0YbIO.
10. B3aumoelicTBHE XpoMa ¢ COJITHOM KUCIOTOU 6e3 T0CTymna BO3ayXa.
11. Ocaxnenne ruapokcuaa xpoma(lll) u okucnenue ero nepokCUAOM BOAOPOIA.
12. B3auMHbIe Iepexoibl XpOMATOB U AUXPOMATOB.
13. Paznosxenue nuxpomara aMMOHUSI.
14. Amromorepmust.
15. Ocaxnenne ruapokcua xxene3a(Ill) u okucnenue ero Ha Bo3ayxe.
16. Beiienenue cepedpa U3 ero coseil qeiicTBUEM MeTH.

~N N L W

JlabopaTopHbIe ONbITHI.
10. OkpamBanue MmIaMeHH COSAMHEHUSIMHU HIEIOYHBIX METAJIOB.
11. O3HakomieHHE C MUHEPAJIAMU U BAXKHEUIIMMU COECAMHEHUSMHU LIEJIOYHBIX METAJUIOB.
12. CBoiicTBa COEIMHEHHH IIEJIOYHBIX METAJIJIOB.
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13. OkpaiivBanue IaMeHH COJISIMU IIEJIOYHO3EMEIbHBIX METAJIOB.
14. CBoiicTBa Martusi ¥ €ro COCAUHECHHI.

15. CBoiicTBa COEIUHEHUI KaIbIUSI.

16.2KecTkoCTh BOJBI.

17. B3aumoieiicTBrE aTlOMUHUS C KUCIOTAMU U IIEIOYaAMHU.

18. AmdoTepHBIe CBOMCTBA THAPOKCUIA ATFOMUHHUSL.

19. CsoiicTBa 010Ba, CBUHIIA U NX COETUHEHNN.

20. CpoiicTBa coJieil XxpoMma.

21. CpoiicTBa Maprasiia v €ro COeJIMHEHUH.

22. V3yueHue MUHEPAJIOB XkeJe3a.

23. CpoiicTBa xene3a. KauecTBeHHbIe peakliuy Ha HOHBI kene3a. [lonydyenne oxkcuna meau(l).
24. CBolicTBa MEJH, €€ CIIaBOB U COEIUHEHUIA.

25. CBoiiCTBa ITMHKA U €T0 COSAMHEHUH.

IIpakTnueckas padora Ne6. [lonydyeHne roppkoit coiu (CEMUBOAHOTO CyiIb(paTa Maruus).
IIpakTnueckas padora Ne 7. [lonydyeHue anroMOKaJINEBbIX KBACIIOB.

IIpakTnueckas padora Ne§. BrinosHeHue SKCHEpPUMEHTANbHBIX 3a1ady 1o Teme «MeTamisl
TJIaBHBIX MOATPYII.

IIpakTuyeckas padora Ne9. [lonyuenne megHOTO Kymnopoca.

IpakTuyeckas padora Nel0. [TonydeHue xene3HOro Kyrnopoca.

IIpakTuyeckass padora Ne 11. BrimonHeHue HSKCIIEpUMEHTANBHBIX 3aad Mo TeMe «MeTamuibl
MOOOYHBIX TTOATPYIII.

KonTtpoJubHas padora Ne 2 o reme «MeTaubiy».

Tema 5. Ctpoenne Bemectna (14 q.)

Cmpoenue amoma. Hyxknuapl. 3oTonbl. Tumbel pagnoakTUBHOTO pacnaja. TepMosaepHbIil CHHTES.
[TonyueHnue HOBBIX 3JeMEHTOB. SnepHble peakiuu. CTpoeHHE SIEKTPOHHBIX 000JI0UYEK aTOMOB.
[IpencraBnenue o kBaHTOBOW MexaHuke. KBaHTOBBIEe uncia. AToMHbIe opOuTanu. Paguyc atoma.
DIIEKTPOOTPUIIATETLHOCTb.

Xumuueckas ces13s. BI/II[BI XUMHYEeCKOH cBI3u. KoBanieHTHAs CBS3b U €€ XaPaKTCPUCTUKHU (I[J'II/IHa
CBsA3U, IOJIAPHOCTD, IOJIAPU3YEMOCTh, KPaTHOCTD CB?I3I/I). Honnas cBsa36. MeTaiummyeckast CBsI3b.

Cmpoenue meepovix men. Kpuctamnnueckue u amopdHble Tena. TUnbl KPUCTAJUIMYECKUX PEIIETOK
METaJJIOB M MIOHHBIX COeMHEHUNH. MeXMOoeKysipHble B3auMoiecTBUsA. BogopoaHast cBs3b.
Hemoncrpanuun. 1. Kpucrannnyeckue pemerku. 2. Moaean MOJIEKyI.

Tema 6. Teopernuyeckoe onucanne XAMHYECKUX peakumii (27 u.)

Tennosotl 2¢hghexm xumuueckou peakyuu. JHIOTEPMUUECKUE U IKZ0TEPMUUYECKUE PEAKIINH. 3aKOH
I'ecca. Teruora oOpa3oBanus BeuiectBa. JHeprus cBs3u. [lonstue 06 snTanenuu. [lonstue 06
sHTponuu. Bropoii 3akoH TepmoguHaMuku. DHeprus ' m60ca u KpuTepun caMonponu3BOIbHOCTH
XMUMHUYECKON PEaKIIH.

Ckopocmb xumuyeckoul peakyuuy u €€ 3aBUCUMOCTb OT IIPUPOJIbl pEarnpyOIUX BELIECTB,
KOHLIEHTPALIUU PEAre€HTOB, TEMIIEPATYPhl, HAINYUS KaTalIu3aTopa, JI0Maad NOBEPXHOCTU
pearupyoomux BemecT. 3akoH JeicTByronux Macc. [Ipasuno Bant -I'odda. [Tonstue 06 sneprun
aKTHBALMU U 00 SHEpreTndeckoM npoduie peakuuu. [[OMOreHHbIi U TeTepoTreHHbIN KaTalus.
IIpumepbl KaTaIMTUYECKUX IIPOLIECCOB B TEXHUKE U B KUBBIX Opranu3max. OepMeHTsl Kak
OMOJIOTUYECKHE KaTaTu3aTOPHI.

Obpamumvie xumuueckue peaxyuu. Xumudeckoe pasHosecue. [Tpunun Jle Hlarense. Koncranra
paBHOBecHs. PaBHoBecue B pactBopax. KoncranTtel quccounanuu. Pacuer pH pacTBOpoB CHIBHBIX
KUCIOT U 1ienoueit. [lpouszeedenue pacmeopumocmu.
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Pao  axmusnocmu memannos. lloHAaTHE O CTaHZAPTHOM DJIEKTPOJAHOM TMOTEHIHMATIE U
NEKTPOJABWKYILEH CUiIe peakund. XUMHUYECKUE HMCTOYHUKHA TOKA: TaJIbBAHUYECKHUE DIIEMEHTHI,
aKKyMYJISITOPbl W TOIUIMBHBIE D3JEMEHTBL. OJIEKTPOJIM3 pacilaBOB U BOJHBIX PAacTBOPOB
IEKTPOJIUTOB. 3AKOHbI INEKMPOAU3A.

JdeMoHcTpanuu.

1. DK30TEepMUYECKUE U SHIOTEPMUUECKNE XUMHUECKUE PEAKIIUH.

2. TenuoBbI€ SIBJIEHUS IPU PACTBOPEHUM CEPHON KUCIOTHI 1 aMMUAYHON CEJIUTPBI.

3. 3aBUCUMOCTb CKOPOCTH pEaKLMU OT IPUPO/Ibl BELECTB HA IPUMEPE B3aUMOJIEHCTBHS pacCTBOPOB
Pa3IMYHbIX KUCIOT OJIMHAKOBOM KOHILIEHTPAIMU C OJIMHAKOBBIMH KyCOUKaMHM (FpaHyjiaMu) LIMHKA U
OJINHAKOBBIX KYCOUYKOB Pa3HbIX METAJUIOB (MarHus, [IMHKA, Keje3a) ¢ paCTBOPOM COJITHOM
KHCJIOTBI.

4. BzauMoielicTBUE PAaCTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMHM THOCYJIb(aTa HATpUsI pa3TUUHON
KOHIICHTPALIMH U TEMIIEPaTypBhI.

5. PaznoskeHune nepokcuaa BOJAOPOIA ¢ HOMOIIBIO HEOPraHUYECKUX KaTaIu3aTOPOB U MPUPOIHBIX
00BEKTOB, COZEPIKAIIIUX KaTanasy.

JladopaTopHuble onbIThbl. DaKTOpHI, BIMSIONIME HAa B3aUMOJICHCTBHE METaJJla C PacTBOpaMHU
kuciaoT. CMeleHue XMMHUYECKOTO PABHOBECHS INPHU YBEIMUYEHUM KOHILEHTPALMU pPEareHTOB U
NpoayKToB.26. Katamutudeckoe pasiioxkeHne nepokcuaa BoIopoia

IIpakTHyeckas padora Nel2. CkopoCTh XMMUYECKOM pEaKIUU.

IIpakTHyeckas padora Nel3. XuMuueckoe paBHOBECHE.

KonTpoabHas padora Ne3. TeopeTnueckue OCHOBBI XUMHUH.
Tema 7. Xumuueckast Texnosiorus (10 4.)

OcHogHble npuHyunvl xXumuyecko mexuono2uu. [IpoU3BOJICTBO CEPHOM KUCIOTHI KOHTAKTHBIM
criocobom. Xumusm nporiiecca. Ceipbe 7151 TPOU3BOACTBA CEPHON KHCIOTHI. TeXHOJOTHYECKAs
cxeMma mpolecca, mpoueccsl 1 anmnaparsl. [IpousBoacTBo ammuaka. XUMHU3M Mpoliecca.
Omnpenenenre ONTUMAIBHBIX YCIOBUM MPOBEACHUS peakuuu. [[puHInn UPKYISALUY U €ro
peayin3anus B TEXHOJOTHYECKON cXeMe.

Memannypeus. Yepnas metauryprusi. JJoMeHHBIN TIpoiiece (ChIpbe, YCTPOHCTBO JOMEHHOM IEUH,
XUMH3M Tporecca). [Ipou3BoACTBO cTanu B KUCIOPOIHOM KOHBEPTEPE U B DJIEKTPOIIeYax.

Opeanuueckuii cunmes. CUHTE3bI HA OCHOBE CHHTE3-Ta3a. [[pon3BoACTBO MeTaHOA.
DkoJorus U npobiaemMa oXpaHbl OKpYKaroIIen cpeibl. 3eeHas XUMHUSL.
Hdemonctpamuu. 1. Ceipbe Il MPOU3BOICTBA CEPHOM KHUCIIOTHI.

2. Moiesib KMIIAIIETO CIIOS.

3.Kene3nas pyaa.

4. O0Opas3Iipl CIJIaBOB XKee3a.

Tema 8. Xumusi B oBceHEeBHOI sku3Hu (8 4.)

Xumus man. JKupel, O€NKd, yriieBOjbl, BUTAMHHBL IIuineBbie M00aBKH, MX KiIacCH(DUKAIIHS.
3ampelieHHble W paspelleHHble mHIeBble 100aBku. JlekapcTBeHHbIE cpeacTBa. Kpacku wu
MUTMEHTBI. [I[PHHITUITBI OKpAIIUBAHUS TKAHEH.

Tema 9. Xumus Ha ciryxoe odomecrBa (7 4.)

XuUMHus B CTPOUTCIILCTBC. HeMeHT, oeton. CTekno u KEpaMHuKa. TpaI[I/II_II/IOHHBIC U COBPCMCHHLIC
KCpaMHUYICCKHUEC MAaTCpUalbl. CBCpXHpOBOILSIH_IaSI KEpaMuKa. breiTOoBas Xumus. OT6CHI/IBaIOH_[I/Ie
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cpeacrna. XUMHSI B CEIBCKOM XO3SICTBE. I/IHCGKTI/II_II/II[LI U TISECTUIUIBI. CpCI[CTBa 3alIUThI
pacteHuil. PenesmieHTsl.

Tema 10. Xumus B coBpeMeHHOi Hayke (4 4.)

OcoOeHHOCTH COBpEMEHHON HayKu. MeToI0JIoTusl HaydHOTro uccienoBanus. [Ipodeccust xummka.
Maremarnueckass XUMHSL.
[Touck xumnueckoit unpopmauuu. Pabora c 6a3amu JaHHBIX.
JdemoHcTpaumnu.

1. [uieBsie KpacuTemnu.

2. Kpamenue TkaHeu.

3. OrGenuBanue TKaHEH.

4. Kepamuueckue Matepuabl.

5. IIBeTHBIE CTEKIIA.

6. Konnexkuus «TomnmBo u ero BUAbI.
JlabopaTopHble ONBITHI.
277. 3HaKOMCTBO C MOIOUIMMH CPEACTBAMH. 3HAKOMCTBO C OTOEITUBAIOLIMU CPEACTBAMH.
28. Knen. 29. 3HakoOMCTBO C MUHEPAJIbHBIMH YI00pEHUSIMU U N3y4E€HUE UX CBOMCTB.

KonTtpouabHnas padora Ne 5. toroBast KoHTpoJibHas pabora.

Y4eOHO-TeMaTHYeCKH MJIaH
10 knacc (5 4 B Henedo, Beero 170 4.)

B mom uucne
Homep Koauuecmeo
Tema npakmuueckue | KOHMpoJjabHble
membol yacoe
paoomut padomol
[ToBTOpenne wu  yrayOseHue
1 3HAHUH 25 1 1
OCHOBHBIE IOHSITHUSI
2 OpPraHMYECKON XUMUHU 18 - 1
Yri1eBo1I0po s
3 42 2 1
Kucnoponconepxarnue
4 OpPraHUYECKHUE COCIUHEHUS 30 5 1
A3zoT- u cepocoiepKalne
5 COEIMHEHHS 17 1 -
buonornuecku AKTUBHBIE
6 BEIIECTBA 30 2 1
7 BricokoMonekynsipabie 8 2 )
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COCAMHCHUA

HUTOI'O:

170

13
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YuyeOHO-TeMAaTHYECKHUI TJIaH
11 kaacc (5 4 B Hexenro, Bcero 170 4.)

B mom uucne
Homep Konuuecmeo
Tema npakmuuecKkue | KOHMpPoOAbHbIE
memul uacoe
paoomul pabomul
H
1 e€MeTalIbl 50 5 1
2 OO6mume cBoiicTBa METaIOB 4 :
3 MeTtasuibl TJIaBHBIX TOATPYIIT 18 5 i
4 Mertasibl T0OOOYHBIX TOATPYII 28 1 1
Crtpoenue BelecTa
5 14 - -
TeopeTnueckoe onucaHue
6 XUMHUUYECKUX PEaKINi 27 2 1
7 XuUMHU4YecKasi TEXHOJIOT U 10 i i
8 XUMHS B TOBCETHEBHOM JKU3HU 8 - 1
9 Xumus Ha ciryk0e o01mecTBa 7
10 XuUMUs B COBPEMEHHOM HayKe 4
UTOTO: 170 13 4

21




KaJIeHL[apHO-TeMaanecxoe IJIAHUPOBAHUE

10 knace (mpoduabHBI YPOBEHB)
2019 - 2020 yueOHbIii rojg

Ne Kou-Bo flata
ypoka Tewa yacoB | Ilman | dakr
Tema 1. [loBTOpeHue u yriy0JieHue 3HAHUH 25 .
1 ATOMBI, MOJIEKYJIBI, BEIIIECTBA 1
2 Crpoenne atoma 1
3 CtpoeHnue AIIeKTPOHHBIX 000JI0UYEK aTOMOB. 1
4 [Tepuonnueckuii 3akoH u Ilepuonuueckass cucrema 1
xuMmudecknx dnemenToB . . Meneneera
5 Xumudeckas CBSI3b 1
6 ArperaTtHbIe COCTOSHHS 1
7 PacueTsl 0 ypaBHEHUSIM XUMUYECKHUX PEAKIUN 1
8 PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKITUI 1
9 I"a30BBIC 3aKOHBI 1
10 Knaccudukanus XuMUueCcKuX peakiuii 1
11 OKHCIIUTENEHO - BOCCTAHOBHUTEIIBHBIC PEAKIIUH 1
12 OKHCIIUTENTEHO - BOCCTAHOBHUTEIIbHBIE PEAKITUN 1
13 Bakneiimme Kinacchl HEOPraHUYECKUX BEIIECTB 1
14 Peakiuu nonHoro ooMena 1
15 Peakiuu nonHoro ooMena 1
16 PactBopBI 1
17 KomnounaHbie pacTBOpBI 1
18 IMuaponus coneit 1
19 I'aaponus costeit 1
20 KoMmmiexkcHble coemMHEHNS 1
21 KoMmmiekcHble coemMHEHNS 1
22 PacyeTsl 10 ypaBHEHUSAM XUMHUYECKUX PEAKLIUH. 1
IIpakTuueckas padora Ne 1. Peaknmonnas
23 CocoOHOCTh BEILIECTB B pacTBopax. MHCTpyKTax 1o 1
Tb.
o4 O0o00mIeHe M CUCTEMATH3alMsl 3HAHUH 10 TeMe 1

«OCHOBBI XUMUM)
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KountpoabsHnas padora Ne 1 o reme «OCHOBBI

25 1
XUMHW
Tema 2. OcHOBHbIE NOHATHS OPraHUYECKOMH 18 u.
XUMHHU
26. [Ipenmer u 3HaYEHUE OPTAaHUYECKON XUMUH. 1
27 Brruncnenue MonexynsipHoil (GopMysbl BEHIECTBA IO 1
' IIPOAYKTAaM CTOPAHMSL.
28. [TpuurHBEI MHOTOOOpA3Usl OPTaHUYECKUX COCTMHEHUI 1
29 DJNEeKTPOHHOE CTPOSHHE M XMMHYECKHE CBS3U aroma 1
' yriepo/a
30 Bunel rulOpuamszanuu artoma yriaepoaa u  ¢dopma 1
' MOJIEKYJT
31 Teopuss XMMHUYECKOTO CTPOCHHUS  OPraHUYECKHX 1
' coenuHenuit A. M. byrieposa
32. Nzomepusi. CocTaBiieHHEe H30MEPOB 1
33. CtpyKTypHast ©30MEpHsi OPTaHUYECKUX COCTUHECHUM. 1
34. [IpocTpaHCcTBEeHHAS H30MEPHSI. 1
35 OnekTpoHHbIe P(HEKTHl B MOJIEKYJIaX OPraHUYECKUX 1
' COEIMHEHU.
36 OCHOBHBIE  KJIaCChl ~ OPraHMYECKUX COEIMHEHHM. 1
) ['omonoruueckue psibpl
37. Homenknarypa opraHm4ecKux CoeTMHEHUH. 1
38 OcobenHoctT W KiIaccU(UKAIUs  OPraHUYECKUX 1
) peakimit
39. THUIbI XUMHUYECKHUX PEaKIIUi B OPraHMYEeCKOW XUMUHU 1
40 KoBanenTtHas xumudeckas cBsizb. OOMEHHBIN U 1
' JIOHOPHO-aKUENTOPHBIA MEXaHU3MBIL.
a1 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ pEakluu B 1
' OpraHNYeCcKON XUMUU
42 O6001eHne 1 cucTeMaTu3alus 3HaHu| 10 TeMe: 1
' «OCHOBHBIE TOHATHS OPraHUYECKOU XUMUN
43 KourpoabHasa padora Ne 2 no teme: "OcHOBHbIE 1
' MOHSTUS OPraHUYECKOH XUMUM'"
Tema 2. YrieBogopoabl 42 .
44 Ankanpl. CTpoeHue, HOMEHKJIATypa, HU30MeEpus, 1
' (buznyeckue cBOCTBa
45, XUMHYECKHE CBOMCTBA ATKAHOB 1
46. [lonyuenue u NpUMEHEHHUE AJIKAHOB. 1
47. Pemenue 3anau u ynpaxHeHuii no teme: "Ankassl" 1
48 IIpakTnuyeckas padora Ne 2. CocraBieHue mMojenen 1
' MOJIEKYJI yrieBo1opoaoB. Mucrpykrax o Th.
49 Huknoankanpl. CTpoeHHe MOJIEKYN, (U3HUECKUe 1
' CBOMCTBa, KOH(OPMAIIHSL.
50. XUMHUYECKUE CBOMCTBA IUKIIOATKAHOB. 1
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51. [IpumeHeHne HUKI0aJIKaHOB. 1

52 HenpenenbHble yriaeBo1oposl. 'oMooru u u3omMepsl 1

53 Berurcnenue MoJIGKyIsSIpHOM (OpMYIBl BElIECTBa IO 1
' IPOAYKTaM CTOPAHMSL.

54 Ankenbl. CrpoeHHe, HOMEHKIATypa, H30Mepus, 1
' (bu3nvecKne CBOKWCTBA

95. XHWMHUYECKUE CBOMCTBA aJIKEHOB. 1

56. XUMHYECKUE CBOWCTBA AJIKEHOB. 1

o7. CriocoObl MostydeHus: 1 TPUMEHEHNE aJIKEHOB. 1

58. Pemenue 3aay u ynpaxxHeHuit no teme: "AnkeHbl" 1

59 IIpakTnueckas padora Ne 3. [lonydyenue stuie- 1
' Ha 1 onbIThl ¢ HUM. MHCcTpyKTax o Th.

60. Ankamuenbsl. CTpoeHHE MOJIEKYST 1 HOMEHKIIATypa 1

61. dusnyeckie 1 XUMHUYECKHAE CBOIICTBA aJIKaIMEHOB. 1

62. [Ipupoanslil 1 cUHTETHYECKUN KaydyKku. Pe3uHa. 1

63 Anxnnbl. Ctpoenue mousekyn. M3omepus n 1
' HOMEHKJIaTypa.

64. dusnyeckue U XMMHUYECKHUE CBOWCTBA AJIKUHOB 1

65. [Tony4yenue u mpuMeHEHNE aJTKHHOB 1

66 O06o01enre 3HaHUH O MPECITBHBIX M HETPEIeTbHBIX 1
) YTIIEBOIOPOIaX

67 Pemenune pacdyeTHbIX 3a7ad Ha BBIYHCIEHUS TIO 1
' YPABHEHUSIM XUMHUYECKUX PEAKIUN

68 ApoMarudeckue yrieBoAaoposl (apensl). benzon 1

69. Ctpoenune MoJIeKy bl OeH30J1a. 1

70. duznyeckue 1 XMMUYECKHE CBOMCTBA OeH3011a 1

71. I'omonoru 6en3ona. M3omepus 1 HOMEHKIIATYypa. 1

79 OpueHtupyrolee  JeiicTBUE  3aMecTUTeNned B 1
' OEH30JIbHOM KOJIbIIE.

73. XUMUYECKUE CBOMCTBA TOMOJIOTOB OEH3011a. 1

74. IIpumeneHne 6eH3071a U ero roMoJIOTOB 1

75 Hedts, coctas, coiicTBa. IlepBuunas nepepaboTka 1

76. Bropuunas nepepaboTka HETH. 1

77 DKosornyeckue npooaeMbl, CBI3aHHBIE C 1
' nepepaboTkoit HedTH.

78. Pemenue 3anau u ynpaxxuenuii o teme: "ApeHs!" 1

79 I'eHeTnueckas CBsI3b MEXIY Pa3IMYHBIMU KaccaMu 1

YTJIEBOJIOPOJIOB
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I'enetnyeckas CBS3b MCXKAY pa3/IMYHbIMU KJIaCCaMH

80. 1
YTJIEBOJOPOJIOB
81 ["anorenonpou3BoHbIE  yriIeBOA0PoaA0oB. CTpoeHue, 1
' HOMEHKJIATypa, U30MEPHSL.
82 ["anoreHONPOU3BOIHBIE YIIIEBOJAOPOIOB., (GH3UUECKHIE 1
' 1 XMMUYECKHE CBOWCTBA.
83 O060011eH1E U cUCTeMAaTH3alKs 3HAHUN 110 TeMeE: 1
) «YTI1€BOA0OPOIBD)
84. Pemenue pacuerHbIxX 3a1a4 1o reme: "YriaeBo1opoisl" 1
85 KonTpoabHnas padora Ne 3 1o reme: 1
' «YTIeBOIOPOIBD»
Tema 4 «Kucjiopoacoaep:xaiiue opranuyeckme 304
COeTUHEHHUD» '
86 CnupTsl, CTpoe€HME, KiIacCU(PUKAIMSA, H30MEpHUs U 1
' HOMEHKJIaTypa.
87. XHWMHUYECKUE CBOMCTBA U MOJIyYEHHE CITUPTOB. 1
88. [TomydeHne cCiMPTOB U IPUMEHEHHE. 1
89. [TpocTsie 3¢upsr. 1
90 IIpakTnueckas padora Ne 4. [lonyyenue 6pomdTaHa 1
' u3 araHoJa. Macrpykrax no Th.
91 MHoroaTroMHbI€ CTUPTHI 1
92. DeHOJIBL. 1
93 Xumudeckue cBoiictBa (enoma. [lomydenme wu 1
' MIPUMEHCHHE.
94, KapOoHunbHbIC COSMHEHUS: alIbJICTU IBI M KETOHBI 1
95 XUMHUECKUE CBOWCTBA M  METOAbl  MOJIy4EHUs 1
' KapOOHWJILHBIX COCTMHCHUI
96. Bakneiime npeacTaBuTeNu anbAaeTuI0B. 1
97. Ketonsl. CBolicTBa, MOTyYCHUE U IPUMEHEHUE 1
98 IIpakTuyeckass padora Ne 5. [lonyuenue aueroHa. 1
' WNucrpykrax no Th.
99 KapOonoBsie kuciotsl. CocTaB, CTpOCHUE U 1
' HOMEHKJIATypa.
100 OyHKIMOHAIbHBIE TPON3BO/IHbIE KAPOOHOBBIX 1
" | KkucuoT.
101. | Muoroo6pa3ue kKapOOHOBBIX KHCIOT 1
102. | Xumuueckue cBOHCTBa KAPOOHOBBIX KUCIIOT. 1
103 XuMHUECKUe CBOMCTBAa KapOOHOBBIX KHCIIOT. 1
104 [Tomy4yeHne u npuMeHeHue KapOOHOBBIX KUCIIOT 1
105 IpakTuyeckas padora Ne 6. [lonyuenune ykcycHou 1
KHUCJIOTBI U u3ydyeHue e€ ceoictB. MucTpykTax no Th.
106 HenpenenbHble KapOOHOBBIE KHCIOTHI 1
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Pemenne paCuYCTHBIX 3a4a4, CCJIA HCXOJHOC

107 1
BEIIECTBO COICPKUT MPHMECH.
108 Crnoxuble 3(hupbl KapOOHOBBIX KUCIIOT. 1
109. | Mbuna. 1
110 [pakTuueckas padora Ne 7. [lonydyenue 1
" | orunanerara. MucTpykrax o Th.
111 'eHernyeckas CBs3b MEXKIY Pa3IMYHBIMH KJIacCaMu 1
" | oprannyeckux coeMHEHUM.
IIpakTnueckas padora Ne 8. Pemienue
112. | skcnepuMeHTaIbHBIX 33]1a4 110 TEME 1
«Kucnmopoacoaepamme CoOeTUHEHUD)
113 Pemrenne pacu€THBIX 3aa4, €CIIH OJTHO U3 1
" | pearupyromux BEMIECTB B3SATO B U30BITKE
114 O6o00menne M cucTtemMaTu3alus 3HAHUM 10 TeMe: 1
' "Kucnopoaconepsxaiue oprannyeckue BemecTna’
115 KontpoabHas padora Ne 4 mo reme: 1
" | «Kucnopozacoaepskarniye OpraHuiIecKue COSIMHEHHS))
Tema 5. A30T- U cepocoep kamye coeJMHEHU s 174
116 Hutpocoennnenus. DIEeKTPOHHOE CTPOCHHE 1
" | HUTPOTPYIIIHIL.
117 [Tonydenune HuTpocoeuHeHni. B3pbpiBuaThie 1
" | BemecTBa.
118. | AmuHsL 1
119. | CrpoeHue U XuMHUYECKHE CBOWCTBA aMUHOB. 1
120 [IpumeneHne 1 NoJIy4eHue BaXKHEHUIIINX 1
" | anmudarnuecknx aMMHOB
121. | Apomaruueckne aMUHBI. AHUIIUH 1
122. | IlpumeHeHUe U TOJIyYeHUE aHUITMHA. 1
193 Cepaoprannueckue coequHenust. OcoOeHHOCTH UX 1
" | cTpoeHus U CBOWCTB.
194 3HaueHNe cepaopraHnYeCKUX COSAMHEHUN. 1
125. I'eTeponMKIMIecKre COCTMHECHHUS. 1
196 [MupuavH  Kak  OpPEACTaBUTENb  MIECTUYICHHBIX 1
" | reTepolMKIOB. DJIEKTPOHHOE CTPOCHUE MOJICKYJIbI.
127. CBoiicTBa NUpHUINHA. 1
128. | [lupuMuIMHOBBIE U MyPHUHOBHIE OCHOBAHMS 1
129 I'enetnyeckas CBsI3b MEXIy pa3IHMUYHBIMHU KiaccaMu 1
" | opraHMYecKUX BEIIECTB
130 OO6o0meHne M cucTeMaTu3alusl 3HAHUN 10 TeMe: 1
" | "A30T- u cepocoaepKaIe COeTMHEHUS
131 Pemenune 3amay u ympaxHeHH mo Teme: "A30T- H 1

CEpOCOIepPIKAINE COSAMHECHUS
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IIpakTnueckas padora Ne 9. Pemienne
SKCIEPUMEHTAJIbHBIX 3334 110 TeME «A30T

132. 1
COJIepIKalue OPraHudecKUe BemecTBa». MHCTpyKTax
no Th.
Tema 6. Buojsioruyeckn akTUBHbIE BellleCTBA 30 u.
133 JKupsl Kak clokHbIC (DUPHL. TIUICPUHA H BBICIIHX 1
" | kapOOHOBBIX KUCIIOT.
134 I'mpporennsanus ;xupoB. Mblila KaKk COJIM BBICIIMX 1
" | kapOOHOBBIX KUCIIOT.
135 XKupsl u macna. 3HaYCHHE B IPUPOJIC U KU3HH 1
" | yenmoBeka.
136. | OOmas xapakTepuCTUKA YTIEBOOB. 1
137 Crpoenue MoHOcaxapu10B. JINHelHbIE U 1
| HMKIMYEcKHe CTPYKTYphl. I 1roko3a.
138. | IIpeBpareHue TIIFOKO36I B OPraHU3Me YeJIOBEKa. 1
139. XUMHYECKHE CBOMCTBA MOHOCAXapHUIOB. 1
140. OTtnenbHBIC IPEACTABUTEIN MOHO- U OJIMTOCAXapHI0B 1
141. | Jdwucaxapuapl. Caxapo3sa 1
142. | Kpaxmau u TIIMKOTeH. 1
143 Hemnrono3a. HwurtpaTtel W ameratsl  LEUIFOJIO3BI. 1
' [Tpumenenne
144, O0600menue 1Mo TeMe «YTIIEBOIBD) 1
145. | Amunokucnotsl. CocTaB, CTPOCHHE, H30MEPHSI. 1
146. | ®usnyeckue U XMMHYECKHUE CBOMICTBA aMUHOKHUCIIOT. 1
147 Pacripoctpanenre aMHUHOKHCIOT B HpPUPOJE, HX 1
" | mosiyueHue ¥ IpUMEHEHHE.
148 [lenTuapl u nonunentuasl. Haxoxaenue B mpupoje u 1
" | mx Guosoruyeckas poJb.
149. | benku. CocraB, cTpocHHUE 1
150 OU3NUKO-XUMHUYECKUE CBOMCTBA OEIIKOB. 1
IpakTuueckas padora Ne 10. [Tpuroronenue
151. | pacTBOpOB OEJIKOB U U3Y4YEHUE UX CBOHCTB. 1
HNuctpykrax no Th.
152 EnuHcTBO OMOXMMUYECKHUX (DYHKIMHA OEIKOB, KHPOB 1
' U YTJIE€BOJOB
IIpakTnuyeckas padora Ne 11. Pemenue
153. AKCMIEPUMEHTATBHBIX 337a4 Ha UICHTU(DUKALIUIO 1
opraHmyeckux coenuHenuii. Macrpykrax no Th.
154 O6o0menne U cucTeMaTH3alUs 3HAHUK 10 TeMe: 1
" | «BemiecTBa )KUBBIX KIETOK»
155. | HykneuHOBbIE KHCIOTHI — OUOMIOIUMEPHI 1
156. | HyksenHOBBIE KMCIOTHI U OMOCHHTE3 Oenka 1
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157. | Ucropus otkpeitus JJHK 1
158 Pewrenue 3ana4 u yrpaxHEeHUH 110 TEMeE: 1
" | «broJOrHYECKU aKTUBHBIE BELIECTBAY
159. | Bobruucienus o ypaBHEHUSIM XUMHUECKUX PEAKIUI 1
160 ['enernueckas CBS3b MEX]IY pa3jIMUHBIMHM KilaccaMu 1
' BEIIECTB
O060011eHre U cucTeMaTu3alus 3HaHUH 110 TeMeE:
161. | «A3oTrconepalue OpraHMYecKre BEIIecTBa. 1
buonoruuecku akTUBHbBIE BEIIECTBA»
KonTposbHast padora Ne § o teme «A30T
162. | conmepskamiue opraHUYecKUe BElecTBa. bromornuecku 1
AKTUBHBIE BEIIECTBA»
Tema 7. BbICOKOMO/IEKYJISIPHBIE COECMHEHUS -
163 OO01re MOHSTHS O CHHTETUYECKUX 1
" | BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUSIX.
164 MexaHu3M peakiuu nojrMepusanuu. Peakunmn 1
" | NOJIMKOHAEHCALINU.
165. | [Tmactmacchl. 1
166 IIpakTuyeckass padora Ne 12. Pacno3naBanue 1
' m1acTukoB. MHCTpyKTax 1o Th.
167. Cunrernueckue kayaykd. CHHTETHYECKHE BOJIOKHA 1
168 IIpakTuyeckas padora Ne 13. Pacno3HaBanue 1
" | Bomokon. MucTpykTak mo Th.
169. [ToHsiTHE O KOMITO3ULIMOHHBIX MaTepUAJIaAX. 1
170. [lepcrieKTHBBI pa3BUTHS OPTraHUYECKON XUMUU 1
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JInct KoppeKTMPOBKK paboueit nporpammbl

Knacc

HassaHue pasaena, Tembl

[ara
nposegeHus
no nnaHy

MNpuunHa
KOPPEeKTUPOBKMU

KoppekTtupyiouue
meponpuaTua

Darta
nposeaeHus

no ¢akry
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