rocyfapcTBeHHOe 60pKETHOe 06LLe0bpasoBaTe/ibHOe yupexaeHe CamapcKoi obacTu cpefHASA obuieobpasoBaTenbHas WwkKona Nel «O6pasoBaTe/bHbIN
ueHTp» nmeHn Mepos CoseTckoro Cotoza M.P. Monosa X.-4. cT. LLleHTana myHuumnnanbHoro paiioHa LLieHTannHckmnin CamapcKon o6nactu



MOACHUNTEJIbBHAA 3ATINCKA

Pabouas nporpamma no xumumn gna 10-11 knaccoB (Yrny6/eHHbIA YPOBEHb) COCTaB/ieHa B COOTBETCTBUM C HOPMATUBHO-
NpaBOBbIMWN AOKYMEHTAMU:
1 ®epepanbHblil 3aK0H «O6 06pa3oBaHuK B Poccuiickont ®egepaunm» ot 29.12.2012 N 273-3 (peg. ot 12.05.2019r.)
2. ®epepanbHblil roCyfapCTBEHHbIA 00pa3oBaTe/ibHbIA CTaHAApPT CpefHero o6uiero o06pa3oBaHWs, YTBEPXKAEHHbIA NPUKa3oM
MWHUCTEPCTBA 06pa30oBaHMA U Haykn P® ot 17.05.2012 r. Ne 413 (pegakuusa ot 29.06.2017 r.)
3. CaHluH 2.4.2.2821-10 «CaHUTapHO-3NnAeMnonornyeckme TpeboBaHUA K YC/MOBUMAM W opraHusaumy obydeHus B
06Lle0bpa3oBaTe/ibHbIX yUpexaeHnax» (YTBepXAeHbl NoCcTaHOBMeHNeM [1aBHOT0 rocyAapCTBEHHOro0 caHWTapHOro spaya P® ot
29 pekabps 2010r. Nel89, 3apeructpupoBaHHbIM B MuHiocTe Poccum 3 mapta 2011r., peructpaunoHHbld HoMep 19993 ¢
N3MEHEHUAMU U JOMONHEHUAMM OT 29 nioHa 2011r., 25 gekabpsa 2013r., 24 Hoa6psa 2015r.)
4. OcHOBHasi oObpa3oBaTtefibHas MnporpamMmma cpegHero obuwero o6pasoBaHna FBOY COLU Nel «OL» . g cr. LleHTana
O6pa3oBaTe/ibHbll NPOLECC OCYLIECTBASETCS C UCMONb30BaHUEM YYEOHWMKOB, Y4YEOHbIX NOCOOWIA, BXOAAWMX B [AENCTBYHOLLWIA
(hefiepanbHbIA nepedeHb. epeyveHb YYeOHMKOB €XerofHo YTBepXAaeTcs Npukasom AupekTopa WwKonbl. Cofep)kaHue o6yyeHus
peasin30BaHO B Yy4YebHMKaxX XMMWUK, BbINYLEHHbIX M3gaTenibcTBOM «[poda»: EpemuH B. B., KysbmeHko H. E., TepeHuH B. U,
Apo3fos A. A ., JTlyHuH B. B. Xumus. Yrny6neHHbI yposeHb. 10 knacc; EpemuH B. B., KysbMeHko H. E., po3nos A. A ., JlyHuH B. B.
Xumuns. Yrny6neHHbl ypoBeHb. 11 knacc.

NMNAHVNPYEMBIE PE3YJIbTATbI ocBoeHus y4yebHOro npeamera «XmMMmnsa» 3a Kypc CpegHero obuiero obpasoBaHUs Ha
yrny6/eHHOM YpoBHe

B paboyeir nporpamme yrny6aeHHOro YpoBHS NPefyCMOTPEHO He TOJ/IbKO Pa3BMTWE BCEX OCHOBHbLIX BWAOB AeATENbHOCTU
oby4yaeMblX, MPeACcTaB/eHHbIX B Nporpammax [Ans Haya/bHOro 06LLEero M OCHOBHOro o6ulero obpasoBaHWsA, HO U TakMX BUAOB
[eATeNbHOCTU, KOTOpble 06eCrneynBaroT peainsaumnio NpPoeKTUpyeMon obpasoBaTe/lbHOM TPAeKTOPUX, CBA3AHHOW C Yrny6/1eHHbIM
n3yyeHvem xumun. OfHaKO cofepxaHue [aHHOW paboyeid nporpammbl MMeEET OCOO6eHHOCTW, 06YCNOBMEHHbIE, BO-MEPBbIX,
NpeaMeTHbIM COAepPXXaHMeM, BO-BTOPbIX, NMCUXON0TMYECKMMU BO3PACTHbIMKU OCOBEHHOCTAMKN 00y4YaeMblX, B-TPeTbUX, C 3afjavyamu
NPOMUILHOA MOATOTOBKM K 06YYEHMIO B BbICLUEN LLIKO/E, B KOTOPO XMMUS ABNAETCA MPOPUANPYIOLLEA AUCLUNINHOMN,

Mpn n3yyeHUn Xxmmuu, rae BeAYLLYHO ponb UrpaeT no3HaBaTe/lbHad [eATeNIbHOCTb, B TOM YMUC/E U 3KCMepUMeHTalbHasda,
OCHOBHble BUAbl Y4ebOHOW [eATeNbHOCTM 00Yy4aloWmnXca Ha YpPOBHe Y4ebHbIX [LeACTBUIA BKIOYAKOT YMEHUA XapaKTepu3osartb,
06BACHATL, KnaccuguunposaTb, 0BafeTb MeTOAaMM HAYYHOTO NO3HaHUS, NAaHUPOBaTb Y MPOBOAUTL XUMUYECKNIA IKCNIEPUMEHT U
WHTEPNPeTNPOBaTb ero pesysibTaTbl, MONHO MU TOYHO BblpaXKaTb CBOW MbIC/IW, apryMeHTMPOBaTh CBOK TOUKY 3peHus, paboTaTb B
rpynne, NpeAcTaBsTh U CO0OLLATh XUMUYECKYHO MHDOPMaLMIO B YCTHOM U NMUCbMEHHOR thopMe 1 Ap.



OpHoli W3 BaKHEHIIMX 3a7a4 OOy4YEHUsT B CPEOHEH WLIKOJIE SBJISCTCS IMOArOTOBKA OOYYANOIIMXCS K OCO3HAHHOMY W
OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO M MpodeccnoHabHOro myTH. OO0ydaromuecs: J0JKHBI HAYYUThCS CAMOCTOATENBHO CTABUTh
LHEIM W ONPENEHaTh MYyTH WX JOCTUKECHHSI, MCMOJIb30BaTh NMPUOOPETEHHBIM B IIKOJIE OMBIT ACITEIBHOCTH, KOTOPBIA Oynaer
Croco0CTBOBATh YCHEHMIHOMY MOCTYIUICHUIO W OOYUYEHMIO B MPOQUIBLHOM BYy3€, BBIOOPY MPO(ecchu, MOCTHKEHUIO >KEIAEMBIX
PE3YJIBTATOB B MPO(eCCHOHANBHOMN cepe.

CornacHo 00pa3oBaTenbHOMY CTAHIAPTY 2AAGHbIE Weau CPEAHET0 00nero 00pa3oBaHus:

1. (OpMUPOBAHKE LENOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETEHHBIX 3HAHUSIX, YMEHHUSIX U CITOCO0ax
JESATENBHOCTH,

2. OPUOOPETEHNE OMBITA PA3HOOOPA3HOH ACATENBHOCTH, ONbITA TO3HAHUS U CAMOTIO3HAHWS,

3. NOJArOTOBKA K OCYILECTBICHUIO OCO3HAHHOTO BHIOOPA MHIWBUAYAJIBHOW 00pa30BaTeIbHON WM MPOQPECCHOHANBHON
TPACKTOPHH.

Bonemoi Bkaax B AOCTHIKEHHME 3THX LENEH CpeAaHero o0mero o0pa3oBaHWsl BHOCHUT U3VUEHUE XUMUU HA y2ay01eHHOM
YpoeHne, KOTOPOE HPU3B6AHO 0becneuuny:

o (pOpMHPOBAHUE CUCTEMBI XMMWYECKUX 3HAHWN KAaK KOMIIOHEHTA HE TOJIBKO €CTECTBEHHOHAYYHON KapTUHBI MUPA, HO W
HAay4YHOU KapTUHBEI MUPA;

¢ PA3BUTHUE JINYHOCTH OOYYAIOIIMXCS, X MHTEIUIEKTYAIbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHHME, (POPMHPOBAHUE Y HUX
TYMaHUCTUYECKUX OTHOIIECHUH SKOJIOTMYECKH LIENIECO00PAa3HOro NOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH;

o BEIPAOOTKY y 00yYarOIIMXCS MOHUMaHUsl OOIECTBEHHONW MOTPEOHOCTH B PA3BUTUHU XMMHH, a TAKKE (POPMHUPOBAHHUE Y HUX
OTHOIICHUST K XMMHH KaK BO3MOXHOH oOnacth Oyayuiel mpoeCCHOHANBHON NEATENBHOCTH MU ACSATEIBHOCTH, B KOTOPOH
XUMUYECKHE 3HAHUS UMEIOT TPOUIMPYIOLIMIA CTaTyC,

o (POPMHPOBAHNE HABBIKOB SKCIICPUMEHTAIBHOM W HMCCIEAOBATENBCKONW ACITENBHOCTH, YCHEUIHOIO y4YacTHs B NYOIMYHOM
NPEICTABICHUH PE3YJIbTATOB TAKOH ACSITEIbHOCTH,

¢ BOBMOKHOCTh Y4acTHsl B XMMHUYECKUX OJIMMIIMAJAX PA3JIMYHBIX YPOBHEH B COOTBETCTBHH C KEIACMBIMHU PE3YJIbTaTaMU W
aJICKBATHOM OIIEHKOM COOCTBEHHBIX BO3MOKHOCTEIA;

o (hopmMupoBaHKE yMEHMI O€30MaCHOTO OOpAIEHHUS C BEMIECTBAMH, UCTIOIB3YEMBIMHU B OBITY W MMPOU3BOJACTBEHHOM c(epe;

o YMEHHE OOBACHATH OOBEKTHI M MPOLECCHl OKPYKAFOLICH CPelbl — MPUPOAHOHN, COLMAIBHOM, KYJIBTYPHOH, TEXHHYECKOH, -
WCIOJIB3YS ISt 3TOT0 XUMHYECKHAE 3HAHWUS,

o IOHMMAHNUE LEHHOCTH XUMHWYECKOrO sI3bIKa, BBIPAKCHHOTO B BEPOATIbHOM M 3HAKOBOHM (opmax, Kak COCTABHOW 4YacTh
PEUEBOl KYJIBTYPBl COBPEMEHHOTO CHEMATUCTA BBICOKOH KBAITA(DHUKALIVH.

Pe3yabTarbl 0CBOCHHS Kypca.



JlesTeTbHOCTh yUuTENsE B OOYYEHUM XUMHUKM B CPEIHEH LIKOJIC JOJKHA ObITh HANPABICHA HA JOCTH)KCHUE OOYYarOMIMMHCS
CIIEAYIOLIUX JIUYHOCHIHBIX PE3Y1bMAMOoE.

- B LICHHOCTHO-OPUEHTALIMOHHOM cepe - ocosnanue pOCCUMCKONW T'PaXAAHCKOW WIACHTHUYHOCTH, NAaTpPUOTH3MAa, YYBCTBA
TOPIOCTH 38 POCCUICKYHO XUMUYECKYIO HAYKY;

- B TPYAOBOH cepe — eomosrocms K OCO3HAHHOMY BBIOOPY AANbHEHIIECH 00pa30BaTenbHON TPACKTOPUHU B BBICHICH IIKOJIE,
1€ XUMHSI SIBJIIETCS TPOPUINPYIOIICH TUCIIUTUTMHOIM;

- B TIO3HABATCJIBHOM  (KOTHUTUBHOM, WHTEIJIEKTyalIbHON) cdepe — ymenue ynpaBliaTh CBOEH MO3HABATEIIbHOM
JESATENBHOCTBIO, 20MOGHOCb U CHOCOOHOCHb K 00Pa30BAHKIO, B TOM YHUCIIE caMOO00pa30BaHUIO, HA MPOTSIKEHUM BCEH SKW3HH,
CO3HATEJIBHOE OTHOIIEHWE K HENMPEPBIBHOMY OOPA30BaHUIO KaK YCIOBHKO YCHEIIHOW NPO(QECCHOHATBHON M OOLIECTBEHHOM
JESATENBHOCTH;, (POPMUPOBAHUE HABBIKOB 3KCHEPUMEHTAIBHOM M MCCIEAOBATENBCKON AEATENBHOCTH, y4YacTUE B IMyOJIMYHOM
NPEICTABICHUNA PE3YIBTATOB CAMOCTOSTEIBbHON MO3HABATENBHOM ACATENBHOCTH, YYaCTHE B MPOQUIBHBIX OJTUMINAAAX Pa3IMYHbIX
YPOBHEN B COOTBETCTBUU C JKEJTACMBIMHU PE3YJIbTATAMH U aICKBATHON CAMOOLIEHKOM;

- B c(pepe cOepexxeHust 310POBbs — MPUHATUE W peaTu3anusl LEHHOCTENH 310pOBOro 1 6e€30nacHOro o0pasa KU3HH, HENPHITHE
BPEAHBIX TMPHUBBIYCK (KYPEHMS, YIMOTPEONCHUsT aJKOTOJIs, HAPKOTHKOB) HA OCHOBE 3HAHWI O CBOWCTBAaX HApPKOJIOTMYECKHX W
HAPKOTUYECKUX BEUIECTB; COOMIOACHUE MPABUII TEXHUKH 0€30MaCHOCTH MPHU padoTe C BEMIECTBAMM, MATEPUAIIAMHA M MPOLIECCAMHA B
yueOHOM (Hay4YHOI ) JTa0OpaTOpUM M HA TPOU3BOJCTBE.

Memanpeomemtvle pe3y1bmanivl 0C60CHUA 6bINYCKHUKAMU CPEOHEN WIKONbl KYPCa XUMUU:

- UCNONIL306aHYUe YMEHUN W HABBIKOB PA3IMYHBIX BUAOB ITO3HABATEIBHOW NEITEIBHOCTH, MPUMEHEHUE OCHOBHBIX METOJO0B
NO3HAHUS (CHCTEMHO-MH(MOPMALIMOHHBIA aHanu3, HAOMIOJCHUE, HW3MEPEHHE, NPOBEICHUE 3SKCHEPUMEHTA, MOJCIHPOBAHHE,
UCCIIEIOBATENBCKAS IEATENBHOCTS) JUIsl U3YUYCHHsI PA3JIMUYHBIX CTOPOH OKPY KA NEHCTBUTENBHOCTH;

- gl1a0ene OCHOBHBIMM MHTEJUICKTYAIbHBIMUA ONEpAunsIMH: (POPMYJMPOBKA THIOTE3bl, AQHAIM3 M CHHTE3, CPABHCHHE W
CHUCTEMATHU3ALN, BEIABICHUE IPUYNHHO-CIIEACTBEHHBIX CBI3€M U ITOMCK aHAJIOTOB;

- nosHanue 0OBEKTOB OKPY>KAKOIIErO MUPA OT OOIIETO Yepe3 OCOOCHHOE K € IMHUYHOMY,

- yMenue TEHEPUPOBATh UACH U ONPEACIIATE CPEICTBA, HEOOXOAUMBIE ISl UX PEeaT3alii;

- yMenue ONPEEIIITh UEH U 33Ja491 AEATEIbHOCTH, BRIOUPATh CPEACTBA PEAIM3ALIMA LETH U TPUMEHSATh UX HA TPAKTHKE,

- UCNOIB306aHUe PA3TTAYHBIX UCTOYHUKOB JUIS MOJTYYCHHAS XUMHUYECKONH MHPOpPMALK, TOHUMAHUE 3aBUCUMOCTH COJACP KAHHUS
1 (OpMBI NPEACTABICHUS HHPOPMALIMK OT LIENE KOMMYHUKALMU U aIpecara;

- yMenue MPOAYKTUBHO OOIIATHCS W B3aUMOICHCTBOBATh B MPOLIECCE COBMECTHOMN JAEATENIBHOCTH, YUUTHIBATh TO3WLUN JPYTHAX
YYaCTHUKOB ACATENbHOCTH, 3P(PEKTUBHO pa3periarb KOH(PIUKTHI,



- 20MOGHOCM® U CIIOCOOHOCTh K CAMOCTOSATEIBHOW WH(OPMAMOHHO-TIO3HABATEILHOM JEATEIbHOCTH, BKJIKOYAs YMEHHE
OPUEHTHPOBATLCS B PA3IMYHBIX KMCTOYHWMKAX WH(POPMALMM, KPUTHYECKA OLEHUBATH M MHTEPHPETHUPOBATH HH(POPMALHMIO,
ITOJIY4aEMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

- yMeHue UCTIONIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAUMOHHBIX TexHomoruid (nanee — WKT) B pemenun
KOTHMTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX 33]1a4 C COONMOACHUEM TPEOOBAHNN SPrOHOMHKH, TEXHUKH O€30MACHOCTH,
THTMEHBI, PECYPCOCOCPEKEHHSI, TPABOBBIX M ATHUYECKUX HOPM, HOPM MH(POPMALMOHHOK OE30MACHOCTH,

- glla0eHue A3bIKOBBIMUA CPEICTBAMM, B TOM YUCIIE U SA3BIKOM XMMWH, - YMEHHME SICHO, JIOTUYHO U TOYHO M3JIararb CBOK TOUYKY
3pEHUsL, UCTOJIB30BAaTh AICKBATHBIE SI3bIKOBBIEC CPEJICTBA, B TOM YHCJIE U CUMBOJIBHBIE (XUMUYECKHE 3HAKHM, POPMYIIBI U YPaBHEHUS).
Ilpeomemmnvimu pe3ynbmamamu N3y4eHUsl XUMUK Ha YIITyOJIEHHOM YPOBHE Ha CTYIIEHH CPEAHErO 001Iero o0pa3oBaHus

SABJISAIOTCS:

1) snanue (nonumanue) xapakmepHvlx NPUSHAKOE BAICHEUUUX XUMUYECKUX NOHAMUL. BEUIECTBO, XUMUYECKHI DJIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTENBHBIE ATOMHBIE U MOJIEKYJIIPHBIE MAcChl, HOH, U30TOIbI, XHMHAYECKAs CBsI3b (KOBAJICHTHAS MOJISIPHAS U
HEMNOJIIPHAs, UOHHAS, METAJUIMYECKAs, BOJOPOAHAS), SICKTPOOTPULATEIbHOCTD, AJJIOTPOIHUS, BAJICHTHOCTb, CTENCHb OKUCIIECHMUS,
MOJIb, MOJISIPHAs Macca, MOJSPHbIA OOBEM, BEIECTBA MOHHOIO, MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOCHUS, PAacTBOPHI,
DIEKTPOIUTEL U HEAIEKTPOJIUTHI, DIECKTPOIUTHYECKAs AUCCOLMALNSA, THAPOJIU3, OKUCIIMTENIb U BOCCTAHOBUTENb, OKUCICHUE H
BOCCTAHOBJIEHHE, BJECKTPOJIA3, CKOPOCTh XUMHUYECKOW PEAKLMK, KaTaIM3aToOpbl M KaTajn3, 0OpaTUMOCTh XMMHYECKHAX PEaKLWM,
XUMHYECKOE PaBHOBECHE, CMEIICHUE PABHOBECHS, TEIJIOBOH 3((EKT peakumu, YIIIEPOIHBIA CKeNeT, (PyHKIUOHAIbHAS TPYMIA,
U30MepHUsl (CTPYKTYPHAs M MPOCTPAHCTBEHHAS) © TOMOJIOTHS,, OCHOBHBIE THIBI (COCIUHEHMS, PA3IOKEHUS, 3aMEIIEHUS, OOMEHA),
BUJIbI (TMAPUPOBAHUS U IETHIPUPOBAHUS, TUAPATALMY U JETHAPATALNN, TOJTUMEPA3ALMH U ACTIOMMEPU3aLuH, TOJTUKOHACHCAUT
U M30MEPU3ALUM, KAaTAIUTHUYECKUE W HEKATATUTUYECKUE, TOMOTEHHBIE W T€TEPOrCHHBIE) U PAa3HOBUAHOCTH ((PEepMEHTATHUBHEIE,
TOPEHHUS, STEpUPUKALINK, KPEKHHTA, pU(POPMUHTA) pEaKuii B HEOPraHUYECKOM M OPraHUYECKONH XUMHUH, TIOJTUMEPBI, OMOJIOTHYECKU
AKTUBHBIE COCUHEHNS,

2) guisigiienue B3aUMOCGA3U XUMUYECKUX NoHAmuill Jyisi 0ObSICHEHUs COCTaBa, CTPOCHMS, CBOMCTB OTICIBHBIX XUMHYECKHX
00BEKTOB U SBJICHUIM;

3) npumenenue OCHOBHBLX NOJIOJNCEHUTE XUMUYECKUX MeOpUti: TEOPUN CTPOCHUS aTOMa W XUMUYECKOH CBsizH, [lepnoanueckoro
3aKkOoHa W lleppoauyeckoil CUCTEMBl XUMHUYECKUX deMeHTOB JI. M. MeHneneeBa, TEOpUU JIIEKTPOJIMTHYECKON IMCCOLMALNN,
[IPOTOHHOW TEOPHUH, TCOPHUU CTPOCHHS OPraHWYECKUX COCIMHEHHN, 3aKOHOMEPHOCTENH XUMHYECKOW KMHETUKM — Ui aHajan3a
COCTaBa, CTPOCHUS U CBOWCTB BEIIECTB U ITPOTEKAHUS XUMAYECKAX PEAKIINN;

4) ymenue kiaccuguyuposams HEOPraHNYECKUE U OPraHUIECKUE BEIIECTBA MO PA3JIMUYHBIM OCHOBAHHUSIM,

5) yemanosienue 63aumocesseii MEXAY COCTAaBOM, CTPOCHHMEM, CBOWCTBAMH, MPAKTUYECKUM MPUMEHEHHEM W TOJTYYCHHEM
BOKHEHIINX BEIICCTB,



6) 3HaHUE OCHO8 XUMUYECKOU HOMEeHKIAmypwvl (TPUBUAIIBHOW W MEXAYHAPOIHON) W YMEHHUE Ha3BaTh HEOPTraHUYECKUE H
OpraHUYECKUE COCAUHECHHMS N0 (PopMyJie U HA0OOPOT;

7) onpeoenenue: BAICHTHOCTH, CTENIEHU OKHUCICHUS XUMUYECKHX DJIEMEHTOB, 3aps0OB MOHOB, BUJOB XUMHUYECKUX CBSA3CH B
COCIMHEHUAX W TUIOB KPUCTALIMYECKUX PELIETOK, MPOCTPAHCTBEHHOIO CTPOEHUSI MOJIEKYJT, TUNIA THAPOJIM3A U XapaKTepa Cpeabl
BOJHBIX PACTBOPOB COJIEH, OKMCIMTENSI M BOCCTAHOBUTENS, OKHUCIICHHS W BOCCTAHOBJICHWS, NPUHAMICKHOCTA BEIIECTB K
Pa3NMYHBIM KJIACCaM HEOPraHMYECKUX M OPraHMYECKUX COCAMHEHWH, TOMOJIOTOB U M30MEPOB;, THUIOB, BUJOB U PA3HOBUIHOCTEH
XAMHUYECKUX PEAKIUN B HEOPTAaHNYECKON U OPraHNIeCKON XUMUU

8) ymenue xapaxmepuzoeamu: s-, p- U d-3NEMEHTHI 1O WX MOJIOKEeHUIO B [lepuonnueckoii cucreme J[ M. Menaeneera; oOume
XUMHUYECKHAE CBOKWCTBA MPOCTHIX BEILECTB — METAJUIOB U HEMETAJUIOB, XUMUYECKUE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHUYECKUAX U
OPraHUYECKUX COEAVMHEHUI B TUIAHE OOMIETO, OCOOEHHOTO W EAMHUYHOTO;

9) obvscnenue: 3aBUCUIMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB M UX COCAMHEHUI OT MOJOXKEHUS 35ieMeHTa B [lepuomnyeckoit
cucreme J[.U. Menaeneepa, npupojibl XUMHUYECKONH CBS3M (MOHHOM, KOBAJICHTHOH, METAIMYECKOM, BOJOPOJAHON ), 3aBUCUMOCTH
CBOMCTB HEOPraHMYECKUX W OPraHUYECKMX BELIECTB OT MX COCTABA M CTPOCHHUs, CYLIHOCTH HM3YYECHHBIX BUIOB XHMHUYECKHUX
pPEAKLMil: SIEKTPOIUTHYECKOH JWCCOLMALKA, WOHHOTO OOMEHA, OKWCIUTEIBbHO-BOCCTAHOBUTENBHBIX, BIMSHHS Pa3IUYHbBIX
(akTOpOB HA CKOPOCTh XMMHMYECKOH PEAKIMM M HA CMEHIEHHE XMMHYECKOTO PABHOBECHS;, MEXAHMU3MOB MPOTECKAHMs pPeaKuuil
MEXIY OPraHUYECKMMHU U HEOPTAaHUYECKUMU BELIECTBAMMU,

10) ymeHHe: COCTaBIsTh YPAaBHECHHs OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAaKIMA C TOMOLIBK) METOAA SJIEKTPOHHOTO
OanmaHca; MPOBOUTh PACUETHI MO XUMHAYECKUM (POPMYJIaM U YPABHEHUSM, MPOBOIUTE XUMUYECKUH SKCIEPUMEHT (JTAOOPATOPHBIE U
MpaKkTU4YeCKue padoThl) ¢ COOMOIEHUEM TPeOOBAHUI K MpaBUjIaM TEXHUKH O€30MacHOCTH MpHU padoTe B XMMUYECKOM KaOWHETE
(Jraboparopun).

BbinycKHHK Ha yriiy0JIeHHOM YPOBHE HAYYHTCH:

® pacKpbIBaTh HA MPUMEPAX POJIb XHMHUU B (POPMHUPOBAHMM COBPEMEHHON HAay4HOH KApTUHBI MUPA M B MPAKTHYECKOM
NEATENBHOCTH YEIOBEKA, B3AUMOCBA3b MEKIYy XUMUACH U IPYTUMU €CTECTBEHHBIMU HAYKAMU,

® WJUIKOCTPUPOBATH HA MPUMEPAX CTAHOBIICHUE U SBOJIIOLMIO OPraHUYECKON XMMHUH KaK HAYKW HA PA3JIMYHBIX UCTOPUUYECKUX
JTanax €e pa3BUTHs,

¢ YCTaHABJIMBATH MPUYAHHO-CIIECACTBEHHBIE CBI3M MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX BJIEMEHTOB M NMEPHOAAYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKMX BJIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUM C MOJIOKEHUEM XUMUYECKUX JJIEMEHTOB
B MIEPUOAUYECKON CUCTEME;

® AHAM3MPOBATh COCTAB, CTPOCHHME M CBOWCTBA BELIECTB, MPUMEHSSA TMOJOXKEHHUS OCHOBHBIX XHWMHUYECKUX TEOPHMA:
XUMHUYECKOTO CTPOCHUS OPraHMYecKux coeamHeHuid A M. byTnepoBa, CTpPOEHHsT aroma, XWMHWYECKOW CBs3W,



ANEKTPOJIMTUYECKOM JUCCOLMALIMA KUCIOT W OCHOBAHWH, YCTAHABIIMBATH TMPUUYMHHO-CICACTBEHHBIE CBS3H MEXKIY
CBOWCTBAMM BEILECTBA U €r0 COCTABOM U CTPOCHHUEM;

NPUMEHSTH MPABUJIA CHCTEMATUYECKOW MEXAYHAPOAHOH HOMEHKJIATYPHI KaK CPEACTBA PA3IMYCHUS W WACHTH(PUKALUU
BELIECTB IO UX COCTaBY ¥ CTPOEHUIO;

COCTaBJIATh MOJIEKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIBI HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB KAaK HOCHUTENCH
WH(}OPMALMK O CTPOCHUM BEIIECTBA, €r0 CBOMCTBAX M MPUHAMIECKHOCTH K ONMPEACTIEHHOMY KJIAacCy COCAMHEHHIA,
OOBSICHATE MPUPOLY M CIOCOOBI 0Opa30BaHUsS XUMHYECKOH CBSA3M: KOBAICHTHOW (IOJIIPHOM, HENOJISIPHON), MOHHOM,
METAINTUYECKON, BOAOPOAHOMN — € LENTBIO ONPEAEIEHAS XUMUYECKOH AKTUBHOCTH BEILIECTB,

XapaKTepU30BaTh (PU3NYECKHE CBOMCTBA HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB M YCTAHABIMBATH 3aBHCHMOCTH
(PM3AYECKUX CBOMCTB BEUIECTB OT THIMA KPUCTALIMYECKON PELIETKHY;

XapaKTePU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XUMHWYECKHX CBOWCTB MPOCTHIX BEIIECCTB, BOJOPOJHBIX COCAMHCHHIA,
BBICIIAX OKCHJIOB W TUAPOKCUIOB,

OPUBOJUTE MPUMEPHl XMUMHUUYECKUX PEAKLMMA, PaCKPHIBAIOIMIMX XapPAaKTEPHbIC XUMWUYECKUE CBOMCTBA HEOPraHWUYECKUX W
OPraHUYECKUX BEILIECCTB U3YUYECHHBIX KJIACCOB C LENBI0 MX WACHTU(MKALMK U OOBSCHEHHS 00JIACTH MPUMEHEHUS,
OMPEACTATh MEXAHW3M PEAKUMH B 3aBUCHUMOCTH OT YCJIOBHI MPOBEICHUS PEAKIMW M MPOTHO3UPOBATH BO3MOKHOCTH
NPOTEKAHU ST XUMHYECKHAX PEAKINNA HA OCHOBE THITA XUMUYECKOH CBSA3H U AKTUBHOCTH PEATCHTOB,

YCTAHABIIMBATH 3aBUCHMOCTh PEAKIMOHHON CMOCOOHOCTH OPraHMYEeCKUX COEIMHECHUH OT XapaKTepa B3aMMHOIO BIUSHUS
aTOMOB B MOJIEKYJIAX C LIETBI0 TPOrHO3UPOBAHUS MPOAYKTOB PEAKIIHH,

YCTAHABJIMBATh 3aBHCHMOCTh CKOPOCTM XMMWYECKOW PEAKIMM W CMCEIICHUS XWMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX
(haKTOPOB C LIETBIO OMPEACIICHUS ONITUMAIBHBIX YCIOBUN MPOTEKAHUS XMMHUYECKHAX MPOLIECCOB;

YCTAHABIIMBATh TCHETUYECKYIO CBS3b MEXAY KJIACCAMH HEOPraHWYECKUX M OPraHMYECKHX BEIICCTB JJIsi 0OOCHOBAHMS
NPUHLMANUAAIBHOW BO3MOYKHOCTH TMOJYYEHHsS] HEOPraHMYECKUX W OPraHMYeCKUX COEAMHCHWN 33JaHHOTO COCTaBa M
CTPOCHHSI,

noA0MpaTh PEareHThl, YCIOBUS M ONPEACNATh MNPOAYKTHl PEaKUuil, MO3BOJISIOIIMX PEAM30BATH JIAOOPATOPHBIE H
IPOMBILIIEHHBIE CIIOCOOBI MOTYYCHHS BAKHEHIINX HEOPrAaHWYECKUX U OPraHUYECKAX BELICCTB,

OMPEACTSATh XapaKTep CPEAbl B PE3YJIBTATE TMAPOJIN3a HEOPTAHUYECKUX U OPraHMYECKUX BEIIECTB U MTPUBOIUTH TPUMEPHI
TMAPOJIN3a BEUIECTB B OBCCHEBHOM KU3HU YETTOBEKA, OMOJIOTHYECKUX OOMEHHBIX MPOLIECCAX W MPOMBIIIJIEHHOCTH;
NPUBOJUTE MPUMEPHI  OKUCIIMTEIBbHO-BOCCTAHOBHUTENBHBIX PEAKUMI B MNPUPOJE, NPOU3BOJACTBEHHBIX MPOLECCAX U
YKUZHEEATEIbHOCTH OPraHu3MOB,;



e 0OOCHOBBIBATh MMPAKTUYECKOE HCIOJIB30BAHUE HEOPraHMYECKUX M OPraHMYECKMX BEIIECTB M HMX pPEaKkuuid B
IPOMBILIJIEHHOCTH U OBITY,

® BBIMOJHATE XUMUYECKUH HKCIEPUMEHT IO PACIMO3HABAHWIO M TMOJYYCHHIO HEOPraHWYECKUX M OPraHUYECKUX BEILECTB,
OTHOCSIIMAXCS K Pa3IMYHbIM KJIAacCaM COCIMHEHWH, B COOTBETCTBMM C MPABWJIAMH M NpUEMaMu O€30MacHOil paboThl ¢
XUMUYECKHMH BEILIECTBAMH U JTAOOPATOPHBIM 000PYA0BAHUEM;

® TPOBOAMNTH PACUYETHI HA OCHOBE XMMHUYECKMX (OPMYJ WM YPaBHEHWI peakuuil: HaXOXIACHHUE MOJEKYJSIPHOH (POPMYJIbI
OPraHAYECKOTO BELIECTBA MO €r0 TUNIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOASAIIMX B €r0 COCTAB, MU MO MPOAYKTAM
CrOPaHUs;, PacyeThl MACCOBOM JOMM (MAcChl) XUMHUYECKOTO COCIMHEHUS B CMECH; PacdeThl Macchl (00beMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKLWHU, €CIM OJHO M3 BEIIECTB NaHO B M3OBITKE (MMEET MPHUMECH), PacdyeTbl MAcCOBOH WU
O00OBEMHON JOJM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETUYECKH BO3MOXKHOTO, PacueThl TEIUIOBOTO 3(PPEKTa pPEaKLnu,
pacueTel OOBEMHBIX OTHOLICHWI Ta30B NMPH XMMUYECKMX PEAKLHMAX; PacueThl Macchl (00beMa, KOJMYECTBA BEIICCTBA)
NPOAYKTA PEaKUMH, €CIA OJHO W3 BEIIECTB JAHO B BUJAE PACTBOPA C ONPEACICHHONM MAacCOBOW AOJEH PAaCTBOPEHHOIO
BELICCTBA,

® WCMOJB30BaTh METOJbI HAYYHOTO MO3HAHMS. AHATIN3, CUHTE3, MOJACIIMPOBAHUE XUMHUYECKUX MPOLECCOB U SBJICHUN — MPH
pemeHnn  y4eOHO-HCCIIEA0BATENBCKAX 3aad MO0 M3YYCHUIO CBOWCTB, CIOCOOOB TOJMYYEHHS M PACHO3HABAaHUS
OPraHUYECKUX BEILIECTB,

e BJAJCTh MpaBWJIaMU OE€30MACHOTO OOpalllEHUsl ¢ €AKUMH, TOPIOYMMH M TOKCHYHBIMU BELIECTBAMH, CPEACTBAMH OBITOBOMA
XUMUU;

® OCYLICCTBIIATh NOUCK XUMUYECKONH MH(OPMALIMK TIO HA3BAHUSIM, MACHTH(PUKATOPAM, CTPYKTYPHBIM (DOpPMYJIaM BEIIECTB,;

® KPUTHMYECKH OLICHMBATh W MHTEPIPETHPOBATh XUMHYECKYIO WH(OPMALHUIO, COAEP)KALIYIOCS B COOOIICHUSAX CPEACTB
MaccoBoii mH(popManuu, pecypcax HMHTepHETa, Hay4YHO-MONYJSPHBIX CTAThSIX C TOYKM 3PEHMS €CTECTBEHHO-HAYYHOMH
KOPPEKTHOCTH B LIETISIX BBISIBJIEHUS OIUMOOYHBIX CY>KICHUH U (POPMUPOBaHUSI COOCTBEHHOM MO3ULUH;

® YCTaHABJIMBATh B3aUMOCBSI3M MEKIY (PaKTaMU M TEOPUEH, NTPUUMHON U CIEACTBUEM MPH aHAJIM3E MPOOJEMHBIX CHTYalNid
1 000CHOBAHWY NPUHUMAEMBIX PEIIECHUI HA OCHOBE XMMHUYECKHUX 3HAHUIA;

® NPEIACTABJIATh MYTH PELICHUS MMOOAIBHBIX MPOOJIEM, CTOSIMIMX MEPEA YETOBEUYECTBOM, U MEPCIEKTUBHBIX HAaNpPaBICHUIA
pPa3BUTHS XHUMHYECKMX TEXHOJOTWMH, B TOM YHMCJIE TEXHOJOTUH COBPEMEHHBIX MATEPHAIOB C  Pa3TU4HON
(PYHKIIMOHATTBHOCTBIO, BO30OHOBIISIEMBIX MCTOYHUKOB CHIPbS, NEPEPAOOTKA M YTHIIM3ALKWHA TPOMBILIIICHHBIX U OBITOBBIX
OTXOOB.

BoinyckHuk Ha yriiy0/JieHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTBCS:



Gpopmynuposames  yeivb UCCIEO0BAHUS, BGbIOGUCAMb U NPOBEPIMb IKCNEPUMEHMAIbHO SUNOME3bl O XUMUYECKUX CBOUCMBAX
gewecms Hd OCHOGE UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe pedakyuu, o xapakmepe u npooyKkmax
PATUYHBIX XUMUYECKUX Pearyull;

CAMOCMOSMENLHO WIAHUPOBAMb U NPOGOOUMb XUMUYECKUE IKCHepuMenmvl ¢ coOM00eHueM npasui Oe30nacHoti pabomol ¢
gewecmseamu u 1a0opamopHvim 060pyOOSaAHUEM,

UHMePNpemuposams OdHHbIE O COCIAGE U CIMPOEHUU BeUleCms, NOJYYeHHbIe C NOMOULbIO COBPEMEHHBIX (DUIUKO-XUMUYECKUX
MEMmooos;

ONUCKHIBAMb COCMOSIHUE 2TIEKMPOHA 8 AIMOME HA OCHOBE COBPEMEHHBIX KEAHMOBO-MEXAHUYECKUX NPeOCmAaBIeHUll O CIpOeHUU
amoma 0715t 00BCHEHUs. Pe3yIbmamos CNeEKMPAIbHO2O AHAIU3A BEULeCB;

XaApakmepuz08ams  poib  d30MOCOOEPIACAUUX  2eMEPOYURKTULECKUX COCOUHEHUT U HYKICUHOBBIX KUCIOM KAK BUJICHEUULUX
OUOI02UYeCKU AKMUBHBIX BCULECNG,

NPOCHO3UPOBAMB BOZMOICHOCb NPOMEKAHUS OKUCTIUMENbHO-80CCIMAHOBUMEILHBIX PeAKYUll, TeHCAUUX 8 OCHOBE NPUPOOHBIX U
NpOU3BO0CMEEHHBIX NPOYECCOB.

Coaep:kanue pa3aejioB H TEM YUEOHOT0 Kypca
10 kaace (5 4 B Hepes1r0, Beero 170 4)

Tema 1. IloBTOpenne u yriyGJjeHue 3HAHUI

ATOMHO-MOJIEKYJISIPHOE YUeHHE. BeniecTBa MOJIEKYASPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. KaueCTBEHHBIN M KOJTMYECTBEHHBIH
COCTaB BelecTBa. MOJsIpHas U OTHOCUTENBHAS MOJIEKYJISIPHAsE Macchl BewmecTsa. MosbHas 101 1 MaccoBasi I0JIsl SJIEMEHTA B
BELICCTBE.

Crpoenue atoma. AtomHas opoutanse. [IpaBuna 3anonHEHHs SIEKTPOHAMYU aTOMHBIX OpOuTancii. BaleHTHBIE 3JIEKTPOHBI.
[Teproanyecknii 3axkoH. GOPMYJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX TPEICTABICHHNA O CTPOCHUHU aToMa. MI3MeHEHnE CBOWCTB
3JIEMEHTOB M MX COCIMHEHW B MEPUOJAX U TPYIIIAX.

XUAMHUYECKAs CBSA3b. DINEKTPOOTPULATENBHOCTE. Brabl xumuueckoi cBsi3u. MoHHas cBsi3b. KoBasieHTHAs HENOSPHAS U MOJISIPHAS
cBsi3b. OOMEHHBIN M JOHOPHO-AKLIEITOPHBIM MEXaHNU3M 00pa30BaHKs KOBAJICHTHOM NMOJIIPHOM CBS3H. [ '€OMETPHSI MOJIEKYIIBL.
MeTtannuyeckas cBsizb. BonopoaHas cBsizb. ArperatHble COCTOSIHUS BEIIECTBA. TUIBI KPUCTAITIMYECKUX PELIETOK: aTOMHas,
MOJIEKYJISIPHAS, HOHHAS, METAJUTMYECKAS.

Pacuetsl o popmynam u ypaBHEHUAM peakiuii. ['a30Bbie 3akoHbl. YpaBHeHue Kitalinepona—MenaeneeBa. 3akoH ABOraapo.
3aKkOoH 0OBEMHBIX OTHOIICHUH. OTHOCUTENBbHAS MIIOTHOCTh T'a30B.



Knaccudukanus XaMAYECKUX Peakuii Mo pa3InuHbIM NpU3HAKaM CpaBHEHHS. I3MEHEHUE CTENEHU OKUCTIEHUS 3JIEMEHTOB B
coeMHEHUIX. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PeAKIUU. OKUCIIEHUE U BOCCTAHOBIICHUE. OKUCIUTENM U BOCCTAHOBUTEIIH.
Merton snexktpoHHoro Oananca. [lepMaHranar kajaus Kak OKUCIUTENb.

Baxueiimme Ki1acchl HEOPraHMYECKMX BEIIECTB. | eHETHYECKAs CBA3b MEKY KJIacCaMu HEOPraHMYECKUX COCAMHEHMI. Peakuyn
MOHHOro oOMeHa. ['maponus. pH cpenpbl.

PactBopsl. CriocoObl BEIpaKEHHsI KOTMYECTBEHHOTO COCTaBa PACTBOPA: MAaccoBas A0JIs (MTPOLEHTHAS KOHLICHTPALHKS ), MOJISIPHAS
koHueHTpanus. Kommonansie pactBopbl. Dddext Tunaans. Koarynsums. Cunepesuc. KommnekcHoie coenuaenns. CocTas
KOMIUIEKCHOTO MOHA: KOMITJIEKCOOOPa30Bareib, Turanapl. KoopauHannoHHOE yncno. HoMeHKnarypa KOMIUIEKCHBIX COSAMHEHUN.
JlemoHcTpanum.

1. OOpa3iubl BEUIECTB MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

2. Bosronka nona.

3. Onpenenenne KUCIOTHOCTH CPEbl MPH MOMOIIM UHIAUKATOPOB.

4. Dpdext Tunpans.

5. O0pa3oBaHUE KOMIUIEKCHBIX COCTMHEHUI MEPEXOAHBIX METAIIOB.

JlaGopaTopHbI€ ONBITHL

1. Peakiuu MOHHOTO OOMEHA.

2. CBOICTBA KOJUIOUAHBIX PACTBOPOB.

3. I'maponus coJient.

4. TlosiyueHue U CBOMCTBA KOMIUIEKCHBIX COCTMHCHUH.

IIpakTnyeckas padora Ne 1. BrimosHeHUE 3KCNEPUMEHTANBHBIX 3a/1a4 10 TeMe «PeakmoHHas ClioCOOHOCTh BEIIECTB B
pacTBopaxy.

Kontpoabnas padora Nel no teme « OCHOBbI XUMUWY.

Tema 2. OCHOBHBIE IOHATHS OPraHUYECKOH XUMHUHU

[Tpeamer oprannueckoi XuMuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3JHAYCHUE OPraHUYECKON XUMUK. [ [pruunHbI
MHOT000Pa3Ksl OPraHuYECKUX BEIECTB. YTJICPOIHBIA CKEJIET, €r0 TUIBL: IMKIMYECKUE, auukinyeckue. KapOouukimueckue u
TeTEPOLMKIIMUECKAE CKENIETHI. BUBI CBA3€EH B MOJIEKYJIAX OPraHUYECKUX BELIECTB. OAUHAPHBIE, IBOWHBIE, TPOitHBIE. U3MEHEHNE
SHEPIHMH CBA3EH MEXKIY aTOMaMU yTIIEPOJA IPU YBEIIMUYEHUN KPATHOCTH CBsI3U. HaChIIEHHBIE M HEHACBILLEHHBIE COCIMHEHHSI.
DNEKTPOHHOE CTPOCHUE U XMMUUECKHE CBSI3M aroma yriiepoja. [ ubpuansanus opOuTaneii, ee THIBI 17151 OPraHuYe CKAX
COeMHEHHI: sp°, sp°, sp. OOpasoBaHHE G- U M-CBS3CH B MONEKYIAX OPraHNYECKUX COCTMHEHHUIA.



OCHOBHBIE MONOKEHUS CTPYKTYPHOM TEOPUHM OPraHNYECKUX COCTMHEHNI. XUMHAUYECKOE cTpoeHue. CTpyKTypHas (hopmyiia.
CTpyKTypHas ¥ TPOCTPAHCTBEHHAS n3oMepus. M3omepurst yrmepoaHoro ckenera. Mzomepus nonoxenus. MesxknaccoBas
u3zomepust. Bupl mpocTpaHCcTBEHHOH n3oMepuu. Ontrueckas nzoMmeprs. ONTHYECKUE AaHTUTOABI. XAPAITBHOCTh. XUPAJIbHbIE U
AXAPAITBHBIE MOJICKYJIBL.

['eomeTpuueckas uzomepus (yuc-, mparc-uzomepus). ['omonorus. ['omosoru. I'oMonornyeckas pa3HoCTb. [ OMONIOTrHYECKUE PAIBL.
OnekTpoHHbIe 3 PekThl. CriocoObl 3anuceil peakuuii B OpraHuueckoi XxuMun. CxemMa i ypaBHEHUE. Y CITOBUS POBEACHUS
peakumii. Kimaccupukanus peakuuii OpraHiyeCKiuX BEIECTB MO CTPYKTYPHOMY MPU3HAKY: 3aMELICHUE, TPUCOCINHEHUE,
oTwmemnieHne. Mexannambl peakumii. CnocoObl pa3pbiBa CBS3M yraepoA-yraepoa. CBOOOAHBIE pAAUKANIBI, HYKIEO(PUITbL 1
BNEKTPOQUIIBL.

Knaccu(ukanms opraHM4ecKux BEUIECTB U peakuii. OCHOBHBIE KJTACChl OPraHMYECKUX coeanHeHnid. Kimaccndukarys
OPraHUYECKUX COEAMHEHUH N0 (PYHKIMOHAIBHBIM rpynmnaM. JJIEKTPOHHOE CTPOCHUE OPraHMYECKHUX BEIIECTB. B3aMMHOE BIMsSIHHE
aTOMOB M rpyni aToMoB. MHIyKkTUBHBIN 1 Me3oMepHBIi 3P dekTrl. [IpencraBnenue o pezonance. HomeHknarypa opraHm4eckux
BeIECTB. MexxayHapoaHas (CUCTEMATHYECKAst ) HOMEHKIIATypa OPraHUYECKUX BEIIECTB, €€ MPUHLMIBL. PalioHaibHAs
HOMEHKJIaTypa. OKUCIEHHE U BOCCTAHOBJICHUE B OPTaHMYECKON XUMUH.

JdemoncTpanuu. 1. Moaenu OpraHn4ecKiux MOJIEKYI.

Tema 3. Yriesogopoasl

A 51k a H bl. CTpoenue MoJiekyJibl MeTaHa. [lonstie o koHdopmarusx. OO1ias XxapakTepucTUKa Kiacca, (pu3nyeckue u
XUMHYECKHE CBOCTBA (TOPEHHUE, KATATMTHUECKOE OKUCIICHUE, TAJIOTCHUPOBAHKUE, HUTPOBAHUE, KPEKHMHT, MUPOJK3). MeXaHu3M
peaKiMu XJOPUPOBAHUS METaHA. AJTKaHbl B Tpupojae. CHHTETUUYECKKE COCOObI MOMYUEHHS aIKaHOB. MeTO/Ibl MOTyYEHHUSI
AJIKAHOB W3 aJIKWITAIOreHUIOB (peakius Bropiia), 1ekapOOKCHIMPOBAHUEM COJICH KapOOHOBBIX KACIOT M 3JICKTPOJIU30M
pacTBOPOB COJIcHH KapOOHOBBIX KUCIIOT. [ I[pUMEHEHHE aJTKaHOB.

[{ukaoankaH bl O0uias xapakTepUcTHKa Kiiacca, pusnueckue cBoiictsa. Buabl uzomepuu. HanpsokeHHbIE 1
HEHAMPSDKEHHBIC ITUKITbl. XUMUYECKUE CBOMCTBA IIMKIIONMPOIaHa (TOpeHre, THAPHPOBAHUE, PUCOCTNHEHUE TaIOTCHOB,
raJIOr€HOBOIOPO/IOB, BOIbI) U IIMKJIOT€KCaHa (TOPEHUE, XJIOPUPOBAaHUE, HUTpoBaHue). [ToyueHre NUKI0AIKAHOB U3 aJIKaHOB U
JUTaJIOr€HAIKAHOB.

A 51k e H bl. O011as XapakteprcTuka kKiacca. CTpoeHUEe MOJIEKYIbI 3TuiieHa. Dusnyeckue CBOMCTRA alIKeHOB. [ eomeTprueckas
U30MEPHUSl AJTKEHOB. XUMHUUECKUE CBOMCTBA aIKeHOB. Peakiiny mpucoeIMHEHHs 0 KpaTHON CBS3M — TUAPUPOBAHKE,
rajloreHupoBaHue, THAPOTraJloreHUpoOBanHue, ruaparaius. [IpaBuino MapkoBHUKOBA U €70 00BICHEHUE ¢ TOUKH 3PCHUS
AJIEKTPOHHOM Teopuu. B3aumoneiicTpre alkeHOB ¢ OPOMOM U XJIOPOM B ra3oBoi ¢ase uiau Ha cBeTy. OKUCIEHUE aIKEHOB
(ropeHue, OKUCACHUE KUCIIOPOAOM B MPUCYTCTBUU XJIOPU/A MaIaausl, IO IeHCTBUEM cepedpa, OKUCIIEHUE FOPSYUM



NOJIKMCIIEHHBIM PacTBOPOM MEPMAHTaHaTa Kajivsi, OKUciieHue no Barnepy). [lomumepusanus. [lonydeHne ankeHOB U3 aJTIKAHOB,
AIKWITAJIOTCHUAI0B U AUTaJIOTEHAIIKAHOB. [ [pUMEHEHNE STUIIEHA U TPOTIUIIEHA.

A nkanueH bl Knaccuukanust JTUEHOBBIX YIIIEBOAOPOA0B. CONPSHKEHHBIE TUEHBL. DU3NYECKUE U XUMUYECKIE CBOHCTBA
JuBUHWA U u3onpeHa. 1,2- u 1, 4-npucoeaunenue. [lomumepuzanus. Kayuyku. Bynkanuzaius kaydykoB. Peanna u 500HMT.
CunTe3 OyTaanena u3 OyTaHa u 3TaHOIA.

A 1K u H bl. O0was xapakrepucTuka. CTpOEHHE MOJIEKYIIBI aleThieHa. OU3nUecKne 1 XUMUYECKUE CBOMCTBA AIKMHOB. Peakumn
MIPUCOEIMHEHHUS TaJIOTEHOB, raJIOTEHOBOAOPOIOB, BOABL. [ mapuposanue. TpuMmepusanus u MMepu3anus auetuieHa. KnucioTaeie
CBOWMCTBA AJIKUHOB ¢ KOHIIEBOU TPOMHOM CBA3BI0. ALIETUINbI. OKUCIICHHE AIKHHOB PACTBOPOM NEPMAHTAHATA KAJIHSL.
[Tpumenenne anetriieHa. KapOuanslii MmeTon nonyyeHus anetwieHa. [luponns merana. CHHTE3 alKUHOB aJIKAIMPOBAHUEM
AUECTUIIHIOB.

A p e H bL [lonatue 00 apomatuunocTh. [TpaBuino Xrokkens. beH301 — CTpOeHUE MONEKYJIbI, (PU3NUECKHE CBOMCTBA.
["omonornueckuii psia 6enzona. M3oMepus Au3aMeIieHHbIX OCH3010B HA MPUMEPE KCUIIOJIOB. Peaknnm 3amenicHus B OCH30JIbHOM
a1pe (raTor€HUPOBAHNE, HUTPOBAHKE, AIKWIIMPOBAHKE). Peakmm npucoeIMHEHUs K OCH30JTy (THAPUPOBAHUE, XJIOPUPOBAHUE HA
cBeTy). OCOOEHHOCTH XUMUU ANKUIIOEH30I10B. [ [paBnuna oprueHTalMy 3aMECTUTENEH B PEaKMIX 3aMenieHrs. bpomupoBanue u
HUTPOBaHUE TONyoJa. OKUCIICHHE ANKUIOEH30JI0B PACTBOPOM TMEPMAaHraHara Kajnusl. [ aloreHupoBaHHUE aKUIOCH30J10B B
OO0KOBYIO 11enb. Peaknus Brop-

na—®OUTTHra KaKk METOJI CHHTE3a ATKMUIOEH30J10B. CTHPOJT KaK MPUMEP HEMPEAETBHOIO aPOMaTUYECKOTO COCTUHEHUS.
[[pUpOAHBIEUCTOUYHUKHUYTIEBOIO0POAOB. [[pupoansIil U MONYTHBIA HEPTAHBIE ra3bl, KX COCTAB, UCMOJIb30BAHUE.
He@dtp kak cmeck yraneBonopoaos. llepeuunas n BropuuHas nepepadorka Hedru. Pudopmunr. KameHHBbIH yros.
'eHETHMYECKAACBA3ZBMEKAYPA3ZIUUYHBIMUKIACCAMUYTIEBOAO0POAO0B. KauecTBEeHHBIE PEaKUMK HA
HEMPEACIBHBIE YIIIEBOJAOPOIBI.

['amnOoreHONpPOM3BOAHBIEYTAEBOAOPOAOB. Peakiun 3aMeIEHUs TAIOTeHA HA TUAPOKCHIT, HUTPOIPyIILy,
nuaHorpynny. JIeicTBue Ha TaIOTEHNPOU3BOIHBIE BOJHOTO U CIIUPTOBOIO pacTBOpa wenoyn. CpaBHEHME PEAKLIMOHHOM
CHOCOOHOCTH AJTKWJI-, BUHUJI-, (PEHWII- 1 OCH3WITAIOTeHUA0B. MCIOJIb30BAHME TaIOTEH MPOU3BOAHBIX B OBITY, TEXHHUKE U B
cuHTe3e. [IOHATHE O MATHMHOPTraHUYECKUX COCIMHEHUX. [10/yueHne alTKaHOB BOCCTAHOBIICHUEM

MOJIATKaHOB HOAOBOJAOPOJOM. Macnuiiopeanuieckue coeouneHus.

JlemoHCcTpanum.

1. BpomMupoBaHKE TEKCaHa HA CBETY.

2. 'opeHune meTana, 3TUIICHA, alETUIICHA.

3. OTHOLIEHWE METAHA, STUJICHA, alETHIICHA U OCH30J1a K paCTBOpaM NepMaHraHara Kajaus 1 OpOMHOM BOJE.

4. OKHCIICHHE TOJIy0JIa PACTBOPOM MEPMAHTAHATA KAJIUS.



5. [lonyueHue 3TUICHA peakuueil AeruapaTali 3TaHoJa, ALETUICHA —THAPOJIM30M KapOr1a KaubLiMs.

6. [lonyuyeHue cTupona ACMONMMEPU3ALMEN TTOJIMCTUPOJIA U UCIIBITAHKUE €0 OTHOLICHUS K PACTBOPY MEPMAHTaHATa Kausl.
JlaGopaTopHble onbITbl. COCTABICHUE MOAETIEH MOJIEKYJT aIKaHOB. B3anmoneiictBue akanoB ¢ OpoMoMm. COCTaBIIEHUE MOJIENEH
MOJIEKYJT HETIPEAEIBHBIX COCANHEHUM.

HpakTnueckast padora Ne 2. CocTaBieHUE MOJENECH MOJIEKYJT YTIJIEBOAOPOIOB.

IpakTu4yeckas paGora Ne 3. [lomyueHne STUIIEHA U ONIBITHL C HUM.

KonrpoabHasi padora Ne 2 110 teme «YTJIEBOZOPOIBIY.

Tema 4. Kuciopoacoaepxamue OpraHu4eCKue COeIHHCHUS

C mu p T bl. HoMeHKnaTypa u n3omepus cnuptoB. TOKCHYECKOE ACHCTBAE HA OPraHM3M METaHOJIA U 3TaHoJ1a. DU3nvecKue
CBOICTBA MPEAETBHBIX OJHOATOMHBIX CIIMPTOB. XUMHUYECKIE CBOMHCTBA CIIUPTOB (KMCIOTHBIE CBOWCTBA, PEAKIIMN 3aMEIIEHUS
TMIPOKCHIIBHOM IPyNIbl HA TAJIOTEH, MEKMOJIEKYJISIPHAS U BHYTPUMOJIEKYJISIpHAS ACTUAPATALNS, OKACTICHHE, PEAKIINH
YIJIEBOIOPOAHOIO PAMKama). AJKOTOJATHL. [ MAPONN3, aIKMIIMPOBAHUE (CHHTE3 MPOCTHIX 3QUPOB MO0 BUIIbAMCORY ).
[TpoMBIIIEHHBINA CUHTE3 METaHOIA. MHOTOATOMHBIC COUPTHL. DTUJIEHTTIMKOJIb U TIIMLEPHH, UX (PU3NUECCKUE U XUMUYECKHAE
cBoiicTBa. CHHTE3 TMOKCAHA U3 3TUJICHIIMKOJISA. TOKCHYHOCTh STHICHITIMKOIS. KauecTBEHHAs peakiysi HA MHOTOATOMHBIE
cnupThl. [IpocTeie 3(hupbl Kak H30MEPBI TPEAETBHBIX OJHOATOMHBIX COHUPTOB. CpaBHEHKE NX (PU3NYECKUX U XUMHUYECKUX CBOHCTB
co cnupraMu. Peakuus paciienieHus MpOCThIX 3PUPOB HOJOBOIOPOIOM.

@ ¢ H 0 1 bI. HoMeHknaTypa u nzomepus. B3aumHoe BIUsSIHUE TPYIIT aTOMOB Ha nmpumepe (penosa. GU3ndeckre U XUMAYECKUE
CBOiicTBa eHONA U Kpe3010B. KucnoTHeie CBOMCTBA EHONOB B CPAaBHEHHUH CO cUpTamMu. Peakium 3amenicHns B OEH30JbHOM
KOJbLIE (rajloreHupoBanue, HuTpoBanue ). Oxucnenne penonoB. KauectBennble peakumm Ha Genon. [Ipumenenne enona.
KapOOHUIBHBECOEIHHEHH 4. DJICKTPOHHOE CTPOCHUE KAPOOHWIIBHOM rpynnbl. AJBACTHABI U KETOHBL. DU3NYECKUE
CBOICTBa popMaNbaETH A, AUCTANBACTUAA, AUETOHA. [oHsamue 0 Kemo-eHONbHOT MAYmMoMepuu KapOOHUIbHBLX COCOUHEHUI].
Peakiyn nprucoeaMHeH s BObI, CIUPTOB, IMAHOBOIOPOAA U THAPOCYIb(rTa HaTpus. CpaBHEHHE PEAKIIMOHHON CMIOCOOHOCTH
QJIBJICTHIOB M KETOHOB B PEAKLMIX TPUCOCANHEHUS. Peakinm 3aMeeHnsl aTOMOB BOJOPOIA TPH O-YTJIEPOTHOM aTOME Ha
rasioreH. [lonmumepuzanus Gpopmanpaeruia u anetanpbacruaa. Cunmes CHUpmMos 83auUMo0eicmeueM KapooHuIbHbIX COCOUHEHUT C
peaxmusom I punvspa. OKUCIIEHNE KapOOHWIBHBIX COeTMHEHNI. CpaBHEHUE OKUCIICHUS AJIBJICTUA0B U KETOHOB. BoccTaHOBIEHHE
KapOOHWJIBHBIX COCAMHEHUH B CUPTHL. KaueCcTBEHHBIEC PEAKIIMK HA albACTHAHYIO TPYIINY. Peakyuu aib001bH0-KPOmMOHOBOT
rkoHoencayuu. OCOOEHHOCTH (PopMabe-

runa. Peaknus popmansaeruaa ¢ (peHOIOM.

KapOOHOBBI€KHUCIIOT Bl DNEKTPOHHOE CTPOCHHUE KAPOOKCUITBHOM rpynmbl. ['OMOIOrHYeCcKmid psia MPeAeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. DU3NYECKUE CBOKWCTBA KAPOOHOBBIX KUCIIOT HA MPUMEPE MYPABBUHOM, YKCYCHOM,



IPOMMOHOBOM, MAJILMUTHHOBOM M CTEAPUHOBOM KMCIIOT. XMMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT. KUCIOTHBIE CBOICTBA
(M3MEHEHNE OKPACKU MHAWKATOPOB, PEAKIIMK C AKTUBHBIMU META/JIAMU, OCHOBHBIMH OKCHIAMH, OCHOBAHUSIMHU, COJISIMHU ).
H3meHeHne cuibl KapOOHOBBIX KUCIIOT MPH BBEACHUH JOHOPHBIX M aKUENTOPHBIX 3aMecTuTeNel. B3anmonaehicTere kapOOHOBBIX
KHCJIOT CO cnupTaMu (peakuus srepudukanun). ["'amoreanpoBanue KapOOHOBBIX KMCIOT B OOKOBYIO Lelb. OCOOEHHOCTH
MYPaBbHHOM KUCIIOTHL. BaXkHene NpeacTaBUTENN Kiacca KapOOHOBBIX KACIOT U UX TpUMeHeHuE. [lonydenne MypaBbHHON U
YKCYCHOH KHCJIOT B TPOMBILUICHHOCTH. BhIcime kapOoHOBBIE KACHOTHL. [l[aBeneBas KMCIOTa KaK NPEACTABUTENb JUKAPOOHOBBIX
KHACTOT. [IpencTaBieHne 0 HEMPEeACTbHBIX H ApOMATHUYECKUX KHCT0Tax. OCOOCHHOCTH X CTPOCHHS U CBOMCTB. 3HAYCHUE
KapOOHOBBIX KUCJIOT.
OYHKOUHMOHANBHBENPOHU3IBOAUBIEKAPOOHOBB XKHCIIOT. [lolydeHHE XJIOPAHTUAPUAOB U aHTUIPHIOB KUCIIOT,
uX ruaposm3. [lomydeHune CloKHbIX 3(PUPOB ¢ UCMOIB30BAHUEM XJIOPAHTUAPHAIOB U AHTUAPUAOB KACTOT. CHOXKHBIE 3(DUPBI KaK
U30MEPBI KapOOHOBBIX KUCIIOT. CpaBHEHUE (PM3NUYECKUX CBOMCTB M PEAKIIMOHHON CIOCOOHOCTH CITOKHBIX 3()MPOB U H30MEPHBIX
UM KapOOHOBBIX KUCIIOT. [ Maponu3 cinoxHbX 3gupoB. CHHTE3 CIOKHBIX 3QUPOB (HeHOOB. CIIOKHBIE HPUPBI HEOPTaHMYECKUX
kucnot. Hutpornuuepun. Amuasl. Conu KapOOHOBBIX KHCIIOT, UX TEPMHUYECKOE PA3JIO’KEHUE B IPUCYTCTBHM ENOYHA. CHHTES
KapOOHWJIBHBIX COEMHEHUHN Pa3/I0KEHUEM KATbLMEBBIX COJIEH KapOOHOBBIX KHCIIOT.
JlemoHcTpanum.
1. B3aumMoaeiicTBUE HATPUS C 3TAHOJIOM.
. OKkHCcneHne 3TaH0JIa OKCUIOM MEIH.
. 'openue 3Tanona.
. BaaumopeiictBue mpem-0yTUnoBoro Cnupra ¢ COJISIHON KUCIOTOH.
. KauecTBeHHas peaknus Ha MHOTOATOMHBIE CIIMPTHI.
. KauecTBeHHBIE peakyu Ha (PEHOJTBI.
. Onpenenenue anbACrua0B IPUA MOMOIIN KAYECTBEHHBIX PEAKLIMIA.
. OkHcnenune anpAeruaoB MEPMAHTAHATOM KaJTusl.

. IosydeHune CloxHbIX 3(PUpPOB.
JlaGopaTopHbI€ ONBITHL
5. CBoiicTBa 3TWJIOBOTO COUPTA.
6. CBOICTBA TIMIICPHUHA.
7. CroiictBa (peHona. KauecTBEHHBIC peakiivu Ha (PEHOJIBI.
8. CpoiicTBa hopManHa.
9. CBoiicTBa YKCYCHOM KUCIIOTHI.
10. Commn kapOOHOBBIX KUCIIOT.

NO 0 1IN =W



IIpakTnyeckas padora Ne 4. [TonyyeHne 6pomaTaHa.

IpakTu4yeckas paGora Ne 5. [lonyuenue anerona.

IpakTnyeckast padora Ne 6. [lonydeHHE YKCYCHOM KHACITOTHI.

IpakTu4yeckas padora Ne 7. [lomyueHnue stunanerara.

IIpakTnueckas padora Ne 8. Pemienue s3kcniepuMeHTANIBHBIX 331a4 1Mo TeMe «Kucnopoacoaepskamnye OpraHMueCKue BEIECTBAY.
Kontpoasnas padora Ne3 no teme «Kucnopoacoaepskamue OpraHun4eCKue BEMCCTBAY.

Tema 5. A30T- u cepocoaep:Kamue CoeTMHCHUS

Humpocoeounenus. Inexmponnoe cmpoenue Humpoepynnwi. llonyyenue HumpocoeouHenuil. B3peiguamuie geujecmad.

A M u H bl. UBoMepus aMUHOB. [lepBAYHBIE, BTOPUYHBIE U TPETUYHBIE aMUHBIL. DU3AYECKUE CBOMCTBA MPOCTEHINX aMUHOB.
AMMHBI KaK OpraHn4eckue OCHOBaHMs. COJIM alKAIaMMOHUS. AJIKUIMPOBAHKE U AllUJIMPOBAHME AMUHOB. Peakiimm aMuHOB ¢
A30TUCTOM KUCIOTON. ApOMaTHYECKUE aMUHBl. AHWIMH. B3auMHOE BIMSHUE TPy ATOMOB B MOJIEKYJIE AaHAJIMHA. X UMUYECKHAE
CBOICTBA aHMJIMHA (OCHOBHBIE CBOMCTBA, PEAKLIMY 3AMELICHHS B APOMATHYECKOE SIAPO, OKUCIICHUE, AYUIUPOBAHUE).
J[uazocoeounenus. 11ony4eHue aMUHOB U3 CITUPTOB U HUTPOCOCAMHEHUH. [I[puMenenne annnnHa. CepoOpPraHuueCKUe COCIMHEHMS.
[IpencraBneHne 0 CEPOOPraHUUYECKUX COEAUHEHUAX. OCOOCHHOCTH UX CTPOCHUS U CBOMCTB. 3HAUYEHUE CEPOOPTAaHMUECKUAX
COCIMHECHUM.

I'eTeponuknas. OypaH U NUPPOIT KAK MPEACTABATENN NATUWICHHBIX N€TEPOLUKIIOB. DIEKTPOHHOE CTPOCHUE MOJIEKYJIbI
nuppona. Kucnoruele cBoiicTBa nupposia. [ IMpuavH Kak NpeaCcTaBUTENb IECTUWICHHBIX TETEPOLMKIIOB. DIEKTPOHHOE CTPOEHUE
MOJIEKYJIBI TUpUAHA. OCHOBHBIC CBOMCTBA MUPUAMHA, PEAKIIMH 3aMEIIEHUS C apoMaTHUYECKuM sapoM. [Ipeacrapnenue o6
UMUJA30J1€, MTUPUAUHE, TYPUHE, MYPUHOBBIX U TUPUMHUANHOBBIX OCHOBAHUSX.

JlemoHCcTpanum.

1. OCHOBHBIE CBOICTBA AMUHOB.

2. KayecTBEHHBIE pEAKIMM HA AHWUJTWH.

3. AHWIMHOBBIE KPACUTEH.

4. OOpa3ibl TeTePOIUKINYECCKUX COCTUHEHUH.

JlaGoparopHble onbIThL. KaueCTBEHHBIE PEAKIIMKA HA AHWJIVH.

IpakTu4yeckast padGora Ne9. PenieHue S5KkCIEPUMEHTANBHBIX 344 110 TEME « A30TCOAEPKALME OPraHUYECKUE BEILIECTBAY.

Tema 6. buos1orn4ecKu aKTHBHbIE BELLIECTBA
2Ku p bl KaK CHOXKHBIE 3PUPHI MTHLIEPUHA U BBICIIAX KAPOOHOBBIX KHCIOT. OMBIIEHUE KAPOB. [ HaporeHu3anus >kupoB. Mblia Kak
COJIM BBICIIMX KAPOOHOBBIX KUCJIOT.



Y raeso abl. MoHO- 1 aucaxapuabl. OyHKIUKM yIIEBOAOB. bruonornueckas posb yriieBOAOB. [ TOK03a — (pU3NYECKHe CBONCTBA,
JVHEHHAS U HUKIMYecKas GopMbL. Peakimuy TiroK03bl (OKMCIEHUE A30THOM KMCIIOTOH, BOCCTAHOBJICHUE B IIECTUATOMHBII CIAPT),
KAUECTBEHHBIC PEAKIMH HA TIIFOK03Y. bpoxkenue riroko3bl. OpykTo3a Kak H30Mep IOK03bl. Prubdo3a u ne3okcupudosa. Ilonsmue o
2NUKO3UOAX.

Jlucaxapu bl Caxapo3a Kak NPeACTABUTENb HEBOCCTAHABIMBAIOIINX JUCAXAPUIOB. Manibmosa u iakmosa, yeiiobuosd.
I'maponus nucaxapuaos. [omyyenue caxapa U3 caxapHoil CBEKJIBL.

[Tonmucaxapu bl Kpaxman, rivkores, nestoiioda. KayecTseHHas peakius Ha KpaxMail. ['uaponus nojamcaxapuaos.
HyxkneumHnoBbBIeKUCHOTBbL Hykneosuasl. Hykneoruapl. HykiienHOBE KMCIIOTHI KAK TPUPOAHBIE MONUMEPBI. CTpoeHHE
JHK n PHK. I'uaponu3 HyKII€MHOBBIX KUCIIOT.

AMMHOKHCJOTBI Kak aM(POTEPHBIE COEAMHEHU. Peakimm ¢ KUCIOTaMu U OCHOBaHUsIMU. OOPa30BaHUE CIOXKHBIX 3(PHUPOB.
[Tenrrupel. [lenTraHas cBsA3b. AMHAHBIA XapakTep NENTUAHON CBsA3U. | maponu3 nentuaos. benku. [lepBudnas, BTopuyuHas u
TPETHYHAS CTPYKTYpPhI OenkoB. KauecTBEHHBIE peaky Ha OEIKH.

JlemoHCcTpanum.

1. PacTBOpMMOCTB YIJIEBOJOB B BOJE U 3TAHOJIE.

2. KayeCTBEHHBIE pEaKLIMK HA TITHOKO3Y.

3. O0pa3ubl aMMHOKHCIOT.

JlaGoparopHblie onbIThL. 11. CBoiicTBa rmrok03bl. KauecTBEHHAs peakuus Ha TIIFOK03y. OnpeneneHue Kpaxmaiia B MPOAyKTax
nutanus. 12. [[BeTHBIE peakiuu OEIKOB.

KonTpoasnasi paGora Ne 4 mo teme «A3oTcoaepKamue 1 OMOIOTHYECKH AKTUBHBIE OPraHUYECKUE BEILIECTBAY.

Tema 7. BbICOKOMOJIEKYISIPHBIE COCAHHEHUS

[ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX BemiecTBax. [lonruMepusanus u NOJMKOHACHCALMS KAK METOIbI CO3JaHUs TTOJTMMEPOB.
Onactomepsl. [IpupoaHslii u cuHTeTHYECKU Kayuyk. CononmumMepu3sanus. COBPEMEHHBIE TUIACTUKH (TIOTMATUIICH, MOJUITPOITUIICH,
NOJIMCTUPOJI, TOJMBUHUIXIOPHU, (PTOPOIIIACT, MONIUATUIICHTEPEPTANIAT, AKPUIT-OYTaAMECH-CTUPOJIBHBIN TUIACTUK, TOJTUKAPOOHATHI).
[TpupoiHbIE U CHHTETHYECKUE BOJIOKHA (0030D).

Jdemoncrpanuu. 1. O6pasup! mactukoB. 2. Kotekuus BonOKoH. 3. [lonnkoHAeH AU STUICHTTIMKOIIS ¢ TepedraneBoi
KHCJIOTOM.

JlaGoparopHble onbITHL. 13. OTHOLIEHHE CHHTETUYECKUX BOJIOKOH K PACTBOPAM KUCIIOT M IIENOYEH.

IIpakTu4yeckas paGora Ne 10. Pacrio3HaBaHue TUTACTHKOB.

IIpakTu4yeckas paGora Ne 11. Pacnio3HaBaHue BOJIOKOH.



11 kaace (S yacOB B Hepeqro, Beero 170 v)

Tema 1. Hemerasbl

KnaccupukanuussHEOPraHMUYe€ CKH X BE L €CTB. DIEMEHTH METAIBI K HEMETAIIJIBIL U UX MOJIO’KEHUE B
[Teproanueckoii cucteme.

B o 10 po o [lonyyenue, puznueckne 1 XUMUYECKUE CBOWCTBA (PEAKIMK C METAJIJIAMU M HEMETAJJIAMH, BOCCTAHOBIICHUE OKCHJIOB
u cosieid). ['mapuabl. TOMTUBHBIE JTIEMEHTHI.

["anoreH bl OOnias XxapakTepucTuka NoArpynnsl. GU3NUYECKHE CBOMCTBA MPOCTHIX BEIECTB. 3AKOHOMEPHOCTH U3MEHEHUS
OKHCIIUTENBHON aKTUBHOCTH TAJIOTEHOB B COOTBETCTBHUHM C UX MOJOXKEHUEM B nepruoaudeckoi Tadbmuue. [Topsnok BEITECHEHUS
TaJTOr€HOB M3 PACTBOPOB raloreHuAoB. OcobeHHoCcTH XuMur (propa. Xitop — MOJIyYeHHE B TPOMBILIIICHHOCTH W Ta00paTopyH,
peaKuMy ¢ METAUIAMHA A HEMETAIIIaMU. B3anmoaeicTBre X0pa ¢ BOJOH U pacTBOpamu 1enodei. KucinopoaHsle COeTMHEHAS
XJIOpa. [ IIIOXJIOPUTHL, XJI0paT M MEPXIOPAThl KaK TUIMIMYHBIE OKUCIUTENH. OcOOEHHOCTH XUMIK Opoma 1 nojaa. KauecTBeHHast
peakuus Ha oA, [ aJloreHoBo-

JOPOJBI — MOJIYYEHUE, KUCIIOTHBIE U BOCCTAHOBUTEIBbHBIE CBOMCTBA. COJIsIHAS KUCII0TA U €€ cOoii. KaueCTBEHHBIE PEAKIUU HA
raJIOTC€HUI-UOHBI.

ONEMEHTBHNOATPYMNNBIKHCJIOP O Aa OOlas xapakTepucThKa NOArpynibl. GU3nUecKrue CBOMCTBA MPOCTHIX BELIECTB.
O30H kak anotponHas Moaudukanus kucnopoja. [lomydyenne o3ona. O30H kak okuciauTenb. [103UTHBHASA U HETaTUBHAS POJIb
030HAa B OKpyxatoeit cpene. CpaBHEHHE CBOWCTB 030HA M KMCI0poAa. Boma n nepokcua BOJOPOaa Kak BOJAOPOIHBIE COEAUHEHUS
KHCJIOPOJA — CPaBHEHUE CBOMCTB. [IepoKcua BOOOPOAA KaK OKUCIIMTENDL U BOCCTA-

HoBUTENDb. [lepokcnasl meTaios. Cepa. AyutoTponust cepbl. DU3NYECKAE U XUMHUYECKUE CBOWCTBA CEPBI (B3AUMOJICHCTBHUE C
METAJJIAMU, KUCIIOPOAOM, BOJOPOAOM, PAaCTBOPAMHU IIENOUYEH, KUCIIOTAMH-OKACTUTENAMH ). CEPOBOAOPOI — MOJYUYECHHE,
KHACJIOTHBIE U BOCCTAHOBUTEBHBIE CBOMCTBA. Cynb(uabl. CEPHUCTHIN ra3 Kak KUCIOTHBIN OKCHA. OKUCIUTENBHBIEC U
BOCCTAaHOBUTENBHBIE CBOMCTBA CEPHUCTOTO raza. [1oyueHne CEpHUCTOro ra3a B MpOMBILUICHHOCTH | Jaboparopun. CepHHUCTas
kucnora u ee conu. CepHbiii anruapua. Cepras kuciora. CBOHCTBA KOHLIECHTPUPOBAHHOM M Pa30ABICHHONW CEPHON KUCIIOTHI.
JlelicTBHE KOHIEHTPUPOBAHHOM CEPHOM KMCIIOTHI HA caxap, METAJIJIbL, HEMETAJUIBI, CYJIbQUABL. TepMUUecKas yCTORYMBOCTD
cyabgaroB. KauecTBeHHas peakiys Ha CEPHYIO KUCIOTY | €€ COMU. 1uoceprds KUcioma u muocyivghamot.
A30THET0COECAHHEHMU . DINEMEHThI MOATrPyMIbl a30Ta. O0mas XapakTepucTUKa NOArpynnbl. GU3NYECKUE CBOHCTBA
MPOCTHIX BeEeCTB. CTPOECHUE MOJIEKYJIbI a30Ta. DU3NMYECKUE U XUMHUUYECKHE CBOMCTBA a3oTa. [lonyuenue a3ora B
IPOMBILIJIEHHOCTH U Jaboparopun. HUTpuael. AMMUaKk — €ro nojaydyeHue, pu3nveckue 1 XUMHYECKUE CBOMCTBA. OCHOBHBIE
CBOMCTBA BOAHBIX PACTBOPOB aMMuaka. Cosii aMMOHUs. 110BEAECHUE COJIEH aMMOHUS TPU HATPEBAHUHA. AMMHMAK KaK
BOCCTaHOBUTEND. [ [puMeHeHne amMuaka. OKCHIBI a30Ta, UX MosydeHue u cBoiictBa. Okenn azora(l). Oxkucnenne okenaa azora(ll)
KuCJIopoaoM. umepuzanus okcuaa azora(lV). A3oTuctas Kuciaora u €€ coJid. HUTPUTHI Kak OKUCITUTENA U BOCCTAHOBUTEIH.



A3OTHas KACI0Ta — (PU3AYECKUE U XUMUYECKUE CBOMCTBA, MONyYeHHE. OTHOLEHUE A30THOM KUCIIOTHI K METAJIJIAM U HEMETAIIaM.
3aBUCUMOCTb IPOAYKTA BOCCTAHOBJICHHSI A30THOM KUCIOTHI OT aKTUBHOCTH METaJJIa M KOHLICHTPALMKA KACIOTHL. TepMuyeckas
YCTONYABOCTH HUTPATOB.

D®ochopuerocoe auHEeHHU 1. Amtorponus gochopa. Xumudeckue cBoicTBa pocdopa (peakumu ¢ KUCIOPOAOM,
raJIOr€HAMU, METAJUTAMH, CJIOKHBIMU BEIIECTBAMU-OKUCIATENSAMHU, enoYaMu ). [lonyuenne u npumenenune pocdopa. DochopHslii
anruapu. OprodochopHas u MmeradochopHas KUCIOTHI U Ux cou. KadecTBeHHas peakuus Ha oprodocdarsl. Paznoosicerue
opmogocgopnoti kuciomut. Ilupogocopnas xucroma u nupogocgamuor. ®ochuasl. Pochun. Xropuowr pocghopa. Oxcuo
Gochopa(lll), pochopucmas xucioma u ee conu.

Y raepoa Amnorponus yraepoaa. CpaBHEHUE CTPOCHHS U CBOMCTB rpadura u aiMasa. OyJuiepeH Kak HOBasi MOJIEKYJIIpHast
¢dopma yriepona. ['paden kak MoHOCIOH rpaduTa. YTiaepoaHble HAHOTPYOKH. YT0Jib. AKTUBUPOBAHHBIA yTOJIb. AICOPOLIHMS.
Xumunueckue cBorictea yriist. KapOuasl. ['maponms kapOuaa kameius u kapouaa amoMunus. KapOuael NEPEX0IHbIX METAIIIIOB KaK
CBEPXITPOYHBIE MaTepuaibl. Okcuasbl yriiepoaa. O0pa3oBaHUE yrapHOTO ra3a Npyd HENOJHOM CTOPaHWM YIJis. YTOJb U YTapHbIi ras
KaK BOCCTaHOBHUTENM. Peakusi yrapHOTo rasa ¢ pacriaBamu wmenoueil. CuHTe3 GOpMUATOB M OKCAIATOB. Y TIICKUCIIBINA ra3.
YronbHas KUCIIOTa U €€ conu. [ToBeicHrE CPETHUX U KACITBIX KapOOHATOB PH HArPEBAHUU.

K p e M H 1 ii. CBoiicTBa mpoCTOro BelecTra. Peakuu ¢ XJI0poM, KUCIOPOJAOM, PacTBOpaMH miesnodeid. Okcua KpEMHHUS B TPUPOJE
U TeXHUKe. KpeMHUEBBIE KUCTOTHI M UX CONH. [ Maponu3 cuimkaroB. CruiaH — BOJOPOIHOE COEAMHEHUE KPEMHMUSL.

b o p. Okcup O6opa. bopHas kuciora u ee conu. bypa.

HMemonctpanuu. 1. I'openue Bogoposa. 2. [lomydenue xjopa (onbIT B poOupke). 3. OnbiThl ¢ OpoMHOM BOOM. 4. OKUCTUTENBHBIC
CBOWMCTBA pacTBOpA rAnoxjaopura Harpus. 5. [InaBnenue cepel. 6. ['opeHne cepol B KUCIopoae. 7. BzaumoaeicTeue keses3a ¢ CEPoi.
8. 'openue cepoBogopoaa. 9. Ocaxaenue cyabduaos. 10. CpoiicTBa cepaucToro rasa. 11. JleiicTBrue KOHIIEHTPUPOBAHHOM CEPHOI
KHCJIOTBI HA MEIb U caxapo3y. 12. PactBopenne ammuaka B BoAe. 13. OCHOBHBIE CBOMCTBA pacTBOpa aMMuaka. 14. Karanutnueckoe
okucieHue ammuaka. 15. Tlonyyenune okcuaa azora(ll) u ero okucnenue Ha Bo3ayxe. 16. JleicTBrE a30THOM KUCIIOTHI HA Meib. 17.
INopenue docdopa B kucnopoae. 18. IpeppamieHue kpacHoro gocdopa B Oelbliii 1 €ro cBeYeHUE B TeMHOTE. 19. BaaumopeiicTeue
(dochopHoro anruapuaa ¢ Boaoit. 20. O0pasibl rpadura, anmasa, kpeMmuus. 21. ['openue yrapHoro raza. 22. TylieHue MjIaMeHA
VIJICKUCIIBIM Ta30M. 23. Pa3nokeHue mpamopa.

JlaGopaTopHblie onbIThL 1. [TosyueHre XJ10pa U U3y4EHHE €r0 CBOMCTB. 2. O3HAKOMIICHHE CO CBOMCTBAMH XJIOPCOACPKAITUX
orOenuBarencii. KauecTBeHHas peakiys Ha ratoreHua-uoHel. 3. CBolicTBa Opoma, Hoaa U ux colici. PaznoxeHue nepokcuaa
BOJIOPOJIa. OKUCIEHUE NOIUI-UOHOB MEPOKCUIOM BOJOPOJA B KUCIOM cpene. 4. I3yueHne CBOMCTB CEPHOM KUCIIOTHI U €€ COJIEH. 5.
H3yueHne cBOHCTB BOJAHOTO pacTBopa ammuaka. 6. CoiicTa coneit ammonus. KayectBenHas peakiust Ha Gocdar-uoH. 7.
KauecTBeHnas peakums Ha kapOoHaT-uOH. Pasznoskenue ruapokapOonara Hatpus. 8. McnbiTaHue pacTBOpa CHIMKATa HATPUs
WHAMKATOPOM. 9. O3HaKoMIIEHHE ¢ 00pa3LaMyu IPUPOJHBIX CHIIMKATOB.



HpaxkTnueckas padora Nel. [Tonydenne Bogopoaa.

HpakTnueckast padora Ne 2. [TonyueHne XJ0pPOBOIOPOIA U CONSTHOM KACIIOTHI.
IpakTu4yeckast paGora Ne 3. [TosyyeHre aMMHUaKa U U3y4eHHUE €r0 CBOMCTB.

IpakTnueckast padora Ne4. [TonydeHHE yIIIEKHACIIOTO rasa.

IpakTnyeckast padora Ne 5. BBINOTHEHNE SKCIEPUMEHTAIBHBIX 33/1a4 1O TeMe «HemeTautby.
Konrpoabnast padora Nel no teme «Hemeramnby.

Tema 2. Meranibl

OO uito0630p3NEMEHTOB—METaJao B CBOICTBA MPOCTBIX BEUIECTB-METAUIOB. METANIMUECKNE KPUCTATUTMYECKNE
peweTkr. CrutaBel. XapaKTepUCTHKA HanOO0JIee U3BECTHBIX CIUIABOB. [[0ydeHne 1 MPUMEHEHHE METAILIIOB.

[lle1o4YHBIEM €T aJJabl— 00MIAs XapaKTEPUCTUKA TOATPYIIIbI, XAPAKTEPHBIC PEAKIMK HATPUs U Kanus. CBOHCTBA MIETOYHBIX
MeTALI0B. [lonydeHne menmouHbix MeTaLIoB. Coa u €Kit

HATP — BAKHEHUIIME COeTMHEHNS HATPUsl. bepuiumid, Marauii, Een0YHO3eMENbHBIE METAITBL. Marnuii U KanbLMii, uX o0mas
XapaKTEPUCTUKA HA OCHOBE NO0KeHus B [lepuoanyeckoil cucreme aneMmeHToB . M. Menneneesa u ctpoeHust atomos. [losyueHue,
(PU3AYECKUE U XUMUYECKHIE CBOMCTBA, MPUMEHEHUE MATHUS, KAIBLHS U UX COCIMHEHUH. AM(POTEPHOCTh OKCUIA U TUAPOKCHIA
Oepuiust. JKeCcTKOCTh BOJBI M CIIOCOOBI €€ yeTpaHeHusl. OKpacka MiaMeHn COJIIMA LISJTOYHBIX U IIET0YHO3EMETbHBIX METAJIJIOB.
A 11O MU HH KA. PacnpocTpaHEHHOCTh B MPUPOAE, (PU3HUECKNE U XUMUYECKUE CBOWCTBA (OTHOLIEHUE K KACIOPOIY, TaJIOTEHAM,
pacTBOpaM KUCIIOT M LIEJIOYEH, aIFOMOTEPMHEST ). AM(OTEPHOCTh OKCHAA U THAPOKCUAA antoMuHust. Conu amoMuHust. [1omHoe
Pa3NoKEHUE BOAOW CONEH aIFOMUHUS CO c1a0BIMU IBYXOCHOBHBIMH KHCIIOTaMHU. AJIFOMMHATHI B TBEPJOM BHJIE U B PACTBOPE.
[Tpumenenne anmoMuHust. CoeouHeHus dOMUHUA 6 HUSULUX CIENEHAX OKUCTEHUSL.

OnoBOMCBHUH ¢ 1. PDU3NYECCKHUE U XMMUYECKHE CBOMCTBA (PEaKM C KMCIIOPOAOM, KucioTamu ), npuMenenue. Comm onosa(Il)
u ceuHIA(I]). CBUHIIOBBIN aKKyMYJISITOP.

MeTanaslnoOO0UYHBXTOAT Py N M OCOOEHHOCTH CTPOEHUS ATOMOB MEPEXOAHBIX METAIIIOB.

X p 0 M. ®usnUeCKne CBOMCTBA, XUMHUYECKHE CBOMCTBA (OTHOLICHHUE K BOASHOMY Hapy, KUCIOPOAY, XJIOPY, PACTBOPaM KHUCIIOT).
H3mMeHeHne OKMCIUTENBHO-BOCCTAHOBUTENBHBIX M KUCIIOTHO-OCHOBHBIX CBOMCTB OKCUIOB M TMAPOKCUAOB XPOMa C POCTOM CTENEHU
okuciicHus. AMQpoTepHbie cBoiicTBa okcruaa u ruapokcuaa xpoma(lll). Oxucnenue coneii xpoma(Ill) B xpomarel. B3aumHeie
NEPEXOAbl XPOMATOB U AUXPOMATOB. XPOMAThl M AUXPOMATHI KAK OKUCIIUTEIIH.

MapraH e — QU3NIECKHe 1 XUMHUYECKUE CBOMCTBA (OTHOLICHHUE K KHCIIOPOAY, XJI0PY, pacTBOpaM KHUCIOT). OKcua
mapranina(1V) kak okuciauTens U karaausarop. [lepManranar kamus Kak

okuciurens. Maneanam(VI) kanus u eco ceoiicmaa.



K e ne3 0. HaxoxxaeHue B npupoe. 3HaueHUE HKee3a Ui OpraHu3Ma yenoBeka. Gusnyeckue cBorcTBa xkenesa. CruiaBbl xKenes3a
C YIIIEPOJOM. XMMUYECKHE CBOMCTBA KeJe3a (B3auMOACHCTBHAE C KUCIOPOIOM, XJIOPOM, CEPOM, YIJIeM, KUCJIOTaMHU, PACTBOPAMH
coneil). CpaBHEHUE KUCIOTHO-OCHOBHBIX M OKMCIIMTEIBHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaa skene3a(ll) u runpokcuna
sxkenesa(Ill). Comnm xeneza(ll) u sxeneza(I1l). Meroasl nepeBoaa coneit sxenesa(ll) B

comu >xene3a(lll) m odparHo. OxucnuTenbHbIEC CBOMCTBA coeanHeHn sxene3a(lll) B peakumsax ¢ BOCCTAHOBUTENSIMU (MOAMIOM,
mMeabto). Limannansie kKoMIuIeKehl sxene3a. KauectBennbie peakumn Ha MoHb skene3a(ll) u (111).

Me 1 b. Haxoxnenue B npupoje. Gu3nueckue 1 XUMAYECKUE CBOMCTBRA (B3aMMOACHCTBHE ¢ KHUCIOPOJIOM, XJIOPOM, CEPOIA,
kucnotamu-okuciurensmu). Commn meau(1l). Meansrit kynopoc. Ammuakatsl Mmeau(l) m meau(Il). ITonmyuenue okcuna meau(l)
BOCCTaHOBJICHUEM TUpokcuaa Meau(1l) riroko30i.

C e pe 0 po. OGu3nueckre 1 XUMAYECKUE CBOMCTBA (B3aMMOJECIHCTBHE C CEPOM, XJIOPOM, KACIOTAMHU-OKUCIUTENSIMH ). OCa)KIeHUE
OKcHa cepedpa Mpy ACHCTBUM IIETI0YHM HA COJM cepedpa. AMMUakKarhl cepedpa Kak okucauTenn. KauecTBeHHas peakiys Ha MOHbBI
cepedpa.

30710T0. DU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOICHCTBHUE C XJIOPOM, «APCKOM BOAKOHY. CrIOCOOBI BBIACIICHUS 30JI0Ta U3
30JIOTOHOCHOM TTOPOJIBL.

Il v H k. ®U3NUECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TaJIOTCHAMHM, KUCJIOPOJIOM, CEPO, paCTBOpaMu KUCJIOT U
uiesnoyeit). AMQOTEpHOCTh OKCUAA U TUAPOKCH A ITUHKA.

P Ty 15 llpeacraBneHue 0 CBOMCTBAX PTYTH U €€ COCIMHEHUSX.

JMemoncrpanun. 1. Komtekuus metamios. 2. Konnekuus MuHepanos u pya. 3. Kommeknus « Amomunniny. 4. Komnekuus «Kenes3o
M €ro criasbl» 5. B3anMoaencTerue HaTpus ¢ BOAOKH. 6. OKpalluBaHKE MJIAMEHHU COJIIMU LIETOYHBIX U HICTIOYHO3EMENBHBIX
METAILIOB. 7. BaumopeiicTere kajplus ¢ BOAOH. 8. [InaBnenue amomunus. 9. B3auMOoIeHCTBUE ATFOMUHUS CO MIEJIOUBI0. 10.
BzaumMopeiicTBre Xxpoma ¢ CoJisiHO# KucaoTol 0e3 qoctyna Bozayxa. 11. Ocaxnenue ruapokcuaa xpoma(lll) u okucnenue ero
NEPOKCUAOM Boaopoaa. 12. B3auMHbIe EPEX0OAbl XpOMATOB U AMXPOMATOB. 13. Pasnoxxenue quxpomara aMmmMonus. 14.
Amomorepmust. 15. Ocaxaenne ruapokcuna skeneza(lll) u okucnenne ero Ha Bo3ayxe. 16. Beinenenue cepedpa u3 ero cosei
JNEUCTBUEM MEIH.

JlaGopartopHbie onbIThL 10. OKkpammBaHue TUIAMEHU COSTMHCHUASIMU IENTOYHBIX METATIOB. 11. O3HAKOMJICHHWE C MUHEpATIAMU U
BOKHEUIIMMU COCIMHECHUSIMU IETIOYHBIX METAUIOB. 12. CBOWCTBA COEAMHEHUIN MIECTOYHBIX METALIOB. 13. OkpalmMBaHue MIaMeH!
COJISIMU IIETIOYHO3EMENBHBIX METAIIIOB. 14. CBOWMCTBA MarHus U €ro coeAnHeHui. 15, CBOHCTBA COCIMHEHUIN KAJIBIUS.
16.KectkocTh BoABL. 17. B3aumoaeicTBIE AMFOMUHNAS € KACIOTaMu U menoyamu. 18. AM¢oTepHbIe CBOCTBA TMAPOKCHAA
amomunus. 19. Ceoticmea onosa, ceunya u ux coeounenutl. 20. CpoiicTBa coneit xpoma. 21. CBOMCTBa MapraHia v €ro COCAMHEHUHN.
22. zyuenue muHepaioB kenes3a. 23. CpolicTBa skene3a. KauecTBeHHbIC peakiiuy Ha MOHBI xkene3a. [lonmydenne okcuaa meau(l).
24. CpolicTBa MEJIH, €€ CIIJIAaBOB U COSAMHECHUM. 25. CBOMCTBA LIMHKA M €TI0 COCIMHCHUM.



IIpakTu4yeckast paGora Ne6. [lomydeHne ropbkoid conm (CEMHUBOIHOTO CyJib(paTa MarHus).

IpakTu4yeckas paGora Ne 7. [lomydeHne aTtOMOKAIMEBBIX KBACILIOB.

IpakTu4yeckast pabGora Ne8. BeINOHEHNE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «METaTbl ITaBHBIX MOATPYIIY.
HpaxkTnueckast padora Ne9. [TonydeHre MEHOTO KyIIopoca.

HpaxkTnueckast padora Nel0. [loyueHue xkene3Horo Kynopoca.

IIpakTnyeckas padora Ne 11. BemonHeHne SKCIEPUMEHTATBHBIX 33724 M0 TeMe «MeTaibl MOOOYHBIX MOATPYII.
KonTpoasnas padora Ne 2 no teme « MeTayibIy.

Tema 3. CTpoenne atroma. Xumuveckasi cBsi3b CTpo eHu € aT 0 M a. Hykmuael. M3oTonel. Tunel paqmoakTHBHOTO pacnaja.
TepmosiaepHblid cuHTE3. [10oydeHnEe HOBBIX AIEMEHTOB. S aepHbie peakuuu. CTPOEHHE SIEKTPOHHBIX 000JI0UEK aTOMOB.
[TpencraBnenune o KBaHTOBOM MexaHuke. KBaHTOBBIE uncaa. ATOMHBIE opOuTanu. Paguyc aroma. DneKTpOOTPULIATEIBHOCTb.
XUMHUYECKAaSCB 3 3b. Buabl xumudeckoii cBsa3u. KoBaJleHTHas CBA3b M €€ XaPAKTEPUCTUKHU (JJTMHA CBSI3U, TIOJSPHOCTD,
NOJIIPU3YEMOCTh, KPAaTHOCTH CBsi3n ). MoHHas cBsA3b. MeTamnyeckast CBsI3b.

CtpoenueTBepAblXTe a Kpucrannuueckue u amopdHubie Tena. TUIbl KPUCTAIIMYECKUX PEIIETOK METAIIIOB M HOHHBIX
COCIMHEHMI. MEXMOIIEKYJIIIPHbIE B3aUMOACHCTBUs. BogopoaHas CBs3b.

HMemoncrpamun. 1. Kpucrtammmueckue pemetku. 2. MoOaenm MOJIEKYJI.

Tema 4. OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIuii
TennoBolHd>PPekTXUMUUECKONPEaKUU U DHAOTEPMAUYECKUE U SK30TEPMUUECKUE peakunu. 3akoH ['ecca. Temnora
oOpa3oBaHMsl BeleCTBA. JHEPrus cBs3u. [loHstre 00 sHTambnuu. [TonsiTue 00 3HTponMuU. BTOpOii 3aKOH TEPMOAMHAMKUKN. DHEPTHUs
['nb0ca 1 KpUTEPHH CaMONPOU3BOJIBHOCTH XUMUYECKON PEAKLIMH.

CKOpPOCTBXMMHUYECKUXPEAKIH WU EE 3aBUCUMOCTb OT MPUPOBI PEArHPYIOIIMAX BEUIECTB, KOHIEHTPALUN PEArCHTOB,
TEMIEPATYPbI, HATMUMS KaTaau3aTopa, MIOMAIN MOBEPXHOCTH PEArupyOIUX BEMECTB. 3aKOH AcHCTBYOIMX Macc. [IpaBuio
Bant-TI'opda. [lonstre 00 s3HEPrumM akTUBALMK U 00 SHEPrETUUECKOM Npoduie peakiuu. [ OMOreHHBIH 1 FETEPOTCHHBIH KaTamus.
[Tprmepbl KaTATMTUYECKUX MPOLIECCOB B TEXHUKE M B )KUBBIX OpraHu3Max. GepMEHThI Kak OMOJIOTMYECKHAE KaTalu3aTOPhI.
OO0patuMblepeaknuu Xumndeckoe papHoBecue. [Tpunnun Jle [larenbe. KoHncranTa paBHoBecus. PaBHoBecue B
pactBopax. KoncranTtel mucconmanuu. Pacuer pH pacTBOpPOB CHIIBHBIX KUCIIOT M WIENOYEH. [Ipoussederue pacmeopumocmu.
PapnakTtTuBHOCTUMETAaN o0 B. [[oHATHE O CTAHAAPTHOM 3JIEKTPOIHOM MOTCHIMAAIIE U SICKTPOABIKYILECH CUIIE PEAKLIUK.
XUAMUYECKUE UCTOYHUKH TOKA: TAJIbBAHUYECKUE IIEMEHTBI, aKKYMYJIATOPBI M TOTUIMBHBIE 3JIEMEHTHI. DJIEKTPOJIM3 PACIIIABOB U
BOJHBIX PACTBOPOB 3JIEKTPOIMUTOB. 3UKOHbI 21€KMPOIU3A.



JeMoHcTpanum. 1. DK30TEPMUUECKUE U S3HIAOTEPMUUECCKUE XUMUUECKUE PeaKUK. 2. TeIIOBbIE IBJICHUS TIPU PACTBOPEHUM CEPHOMI
KHUCJIOTBl U aMMHAYHOM CENUTPBL. 3. 3aBUCUMOCTb CKOPOCTH PEAKLIMK OT IPUPOABI BELIECTB HA TPUMEPE B3AUMOACHCTBUS
PACTBOPOB Pa3IMYHbIX KACIOT OJMHAKOBOM KOHIEHTPALWK ¢ OIMHAKOBBIMH KYCOYKaMHK (FPaHyJiaMH ) [IMHKA W OJMHAKOBBIX
KyCOUYKOB Pa3HbIX METAJUIOB (MAarHus, IMHKA, JKEJIE€3a) C PACTBOPOM COJITHOM KUCITOTHI. 4. B3auMoeicTBHE PaCTBOPOB CEPHOM
KHCTIOTHI C PaCTBOPaMH THOCYJIb(aTa HATPUs PA3IMYHON KOHIICHTPALMKM U TEMIEPATYPhL. 5. PaznioxkeHune nepokcuaa BOAOpoaa ¢
NOMOLIBK HEOPTAHWYECKUX KATATU3aTOPOB U MPUPOAHBIX 0OBEKTOB, COAEPKALIMX KaTanasy.

JlaGoparopHblie onbIThL. DAKTOPEL, BIUSOMIKAE HA B3AUMOJCHCTBUE METAIIIA C PACTBOPAMU KHACTOT. CMEIIEHUE XUMHYECKOTO
PaBHOBECHUS MTPU YBEJIMUEHUN KOHLIEHTPALMK PEAr€HTOB U MPOAYKTOB.26. KaramuTuueckoe pa3ioKeHUe MEPOKCHIa BOAOPOAA
IpakTu4yeckas pabGora Nel2. CKOPOCTb XUMUYECKON PEAKIIUU.

IpakTu4yeckas paGora Nel3. XvuMU4eCKOe paBHOBECHE.

Kontpoabnas padora Ne3d. TeopeTHnueCKue OCHOBBI XUMHH.

Tema S. Xumnuyeckasi TEXHOJIOTUSA

OCHOBHBICNPUHIUNBIXUMUUYECKOUTEXHONOTUU. [IPOU3BOACTBOCEPHOHKMUCIOT bl KOHTAKTHBIM
cnocoOoM. XumusM mnpoiiecca. ChIpbe JUisl MPOU3BOJICTBA CEP-

HOM KHCIO0THI. TeXHONIOrn4YecKas cxema nponecca, NpoIeCChl U armapaThl.

[l[pou3BOACTBOAMM M aK a XuMmusM npoiecca. OnpeaeicHrue ONTUMAJIBHBIX YCJIOBUN MPOBEACHUS peakiuu. [Ipunmmn
LHUPKYJISIIAN U €10 Peaiu3aliys B TEXHOJIOTHYECKON CXEME.

MeTtannypru s UepHas metatyprus. JJOMeHHBIHA Tpoliece (ChIpbe, YCTPONCTBO JOMEHHOMN MEYH, XUMHU3M MPOIECCA).
[Tpou3BOACTBO CTAIM B KUCJIOPOJTHOM KOHBEPTEPE U B DJIEKTPOIECUaAX.

OpranuvuyecKuid cuHTE 3. Cunmeswl Ha ocHoge cunmes-2a3d. I [pou3BOACTBO METAHOMA.

DKoJiorus ¥ MpodIeMa OXpaHbl OKPYKAOMICH Cpe/bl. 3eICHAs XUMUSI.

JMemoncTpamun. 1. Cbipbe 171 TPOU3BOACTBA CEPHON KUCIOTHL. 2. Moaenb kunsiuiero ciios. 3.2Keneznas pyaa. 4. O0pasib
CILUIABOB JKEJIE3a.

Tema 6. Xumus B ObITY H Ha CJIy:KOe o0IecTBa

Xumus nuud. JKupbl, Oenku, yrieBoasl, BATAaMUAHBL. [InmeBbie 100aBKH, MX Kiaccu(ukanms. 3anpeuicHHbIE U PAa3PEIICHHBIC
nuuieBble 100aBKU. JIekapcTBeHHBIE cpencTBa. Kpacku u murmeHTsl. [IpuHIMnbl OKpalnBanus TKaHEH. XUMUs B CTPOUTENBCTBE.
LlemenT, OeToH. CTEKITO M KepaMuKa. TpaauliMOHHbIE U COBPEMEHHBIE KEpaMUYECKIE MaTepralibl. CBEPXIPOBOASAIIAS KEPAMMKA.
BritoBas xumus. OrOenuBaronyie cpeacTBa. XUMus B CEIbCKOM X03siiicTBe. MHCEKTMIMABI M ecTUUABL. CPeICcTBA 3aUTHI



pactenuii. Penemnentsl. OCOOEHHOCTH COBPEMEHHON HAyKH. METO0IOrMs HAYYHOTO UCCIEN0BaHUs. [Ipogheccus xumura.
Mamemamuyeckas xumus.

[Tonck xumuueckoit uHpopmanyu. Paboma ¢ bazamu OanHbulx.

HMemoncTpanuun. 1. [Tumessie kpacutenu. 2. Kpamenue tkanei. 3. OrOennBanue Tkanei. 4. Kepamudeckue marepuaisl. 5.
LiBetnsie cTekna. 6. Komnekuus « TONIMBO U €r0 BUIBIY.

JlaGopaTtopHble onbITHL 27. 3HAKOMCTBO C MOIOIIMMH CPEICTBaMH. 3HAKOMCTBO C OTOENMBaOIMUMMU cpeacTBamu. 28. Kien. 29.
3HAKOMCTBO C MMHEPAJIBHBIMU YAOOPEHHUSIMH U U3yUYEHUE UX CBOICTB.

KonTpoasnasi paGora Ne 4. IToroast KOHTpoJbHas paboTa.



YueOHO-TeMaTHYeCKHI IJIaH
10 knacc (5 4 B Heaeso, Beero 170 1,)

Homep Tema Konuuecmeo uacoe
membl
1 [ToBTOpEHUE M yriyOneHHE 3HAHUM 26
2 OCHOBHBIE IMOHATHSI OPraHUYECKONH XUMUHT 28
3 YTIIeBOA0OPOABI 30
4 Kucnopoacoaepxamnme OpraHuueCKue COeAMHEHNS 26
5 A30T- B CEPOCOACPKAIINE COCTUHCHUS 22
6 buonornyeckn akTUBHBIC BEIICCTBA 26
7 BBICOKOMOJIEKYIISIPHBIE COETMHEHUS 12
NTOIO: 170
Y4e0HO-TeMaTHYCCKHUIl TUIaH
11 kaace (5 4 B Hepes1r0, Beero 170 4)
Howmep Koauuecmeo
Tema
membl uacoe
1 Hemera/ibl 30
2 MetaJjuibl 32
3 Crtpoenne aToma. XUMHYECKas1 CBS3b 32




OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS

4 t 28
XHMHYCCKHUX pPeaKiuii

5 XHUMHYECKAS TEXHOJIOTusl 22

6 Xumus B ObITY H HA Ciayx0e 001IecTBa 26

HUTOI'O: 170




