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1.Ilnanupyembie pe3yabTaTbl OCBOCHUS Y4eOHOI0 NpeaMera

N3yuenne xumMuu B cTapiieil ImKojie Ha 0a30BOM YpOBHE  HaNpaBJEeHO Ha JOCTHIXKEHHUE
CIEAYIONIUX LeJIe:

® OCBOCHHME 3HAHMM O XUMUYECKOH COCTAaBJAIOIIEH €CTECTBCHHO-HAYYHOM KapTUHBI MMHpA,
BAKHEUIIINX XMMUYECKUX MOHATHX, 3aKOHAX U TEOPHUSIX;

® OBJIajIcHUE YMEHUSIMH TPUMEHATH MOJYYECHHBbIC 3HAHHUS Ui OOBSICHEHUS Pa3HOOOPA3HBIX
XMMUYECKHX SIBJICHUN U CBOWCTB BEIECTB, OLEHKU POJIM XMMHUHU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI
Y TIOJTy4€HUH HOBBIX MaTEPUAJIOB;

e pa3BUTHEe II03HABATEIBHBIX HHTEPECOB M HMHTEIUICKTYAlIbHBIX CHOCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO TPHOOPETeHUsT XUMHUYECKUX 3HAHUN C HCIOJB30BAHUMEM DPA3JIMYHBIX HCTOYHHKOB
MH(pOpMalLHHU, B TOM YHCIIE KOMIBIOTEPHBIX;

® BOCIIMTAHHE YOEKJIEHHOCTH B TMO3UTHBHOM POJM XHMHUHU B JKU3HM COBPEMEHHOI'O OOIECTBa,
HE00XO0IMMOCTH XMMHUYECKH IPaMOTHOTI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U OKpYXaIOIIeH cpeje;

® IpUMEHEHNEe MOJYYeHHBIX 3HAHMNA M YMeHHUH 11 0e30macHOro MCIOJb30BaHUS BEIIECTB U
MaTepHaioB B OBITY, CEIbCKOM XO3SICTBE M Ha IPOU3BOJCTBE, PELICHUS MPAKTUYECKHX 3a/1ad B
MOBCETHEBHON KM3HHU, MPEAYNPEKICHUS SBJICHHUM, HAHOCSIIMX BpEld 370POBBI0 4YellOBEKa U
OKpY>Karollen cpene.
dopmMbl OpraHu3anvu 00y4eHus1: UHIUBUAYyadbHas, TapHas, TPYNIOBasi, MHTEPAKTUBHAS.

OCHOBHBIE 3@0ayu N3yYEHHUS] XMUMUU B IIIKOJIE:

v (opmupoBaTh y yyamuxcsi yMeHusi BUJIeTh U IOHUMAaTh IEHHOCTh 00pa30BaHusl, 3HAYMMOCTh
XUMHWYCCKOI'O 3HAHUA MJIA KaXXI0T'0 YC€JIOBEKAa HE3aBUCUMO OT €TI0 HpO(I)CCCHOHaHBHOﬁ JACATCIIbHOCTH,
4 ¢dopmupoBaTh NIpeACTaBICHHUS 0 XUMUYECKON COCTABIIAIONIEH €CTECTBEHHOHAYYHOU KapTUHBI

MUpPA; YMEHHSI OOBSCHATH OOBEKTHI M TPOIECCH OKPYKAIOUIEH NEHCTBUTEIBHOCTH, UCTIONB3YS IS
3TOTr0 XMMHUYECKUE 3HAHNUS;

v OBJIaleBAaTh METO/JaMHU HAYYHOTO TIO3HAHHS Ui OOBSCHEHUS XUMHUYECKHX SBICHUNA U
CBOMCTB BEILECTB, OLICHKN POJIU XMMHUH B PA3BUTHH COBPEMEHHBIX TEXHOJOTHNA U MOJYYEHUH HOBBIX
MaTepHuaos;

v BOCIIUTHIBATH YOEKICHHOCTh B MIO3UTHUBHOMN POJM XMMHUU B KU3HU COBPEMEHHOI'O OOIECTBa,
HEO0OXOMMOCTH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M OKPYXAIOIIEH cpeie;

v npuMeHamy NOTy4YeHHbIe 3HAHUHN ISl 0€30MaCHOT0 UCIIOJIb30BaHMS BEIIECTB U MAaTEPHAJIOB B
OBITY, CETbCKOM XO3SHCTBE W HA MPOU3BOJACTBE, PEIICHHS MPAKTHYECKUX 33/1a4 B TOBCETHEBHOM
JKU3HU, IPEIYTIPEKICHUS SIBICHNUM, HAHOCAIIUX BPEJl 3[0POBBIO YEIOBEKA U OKPYXKAIOLLEH CpeJie;

v pa3BUBaTh [03HABAaTEJbHbIE HMHTEPECHl, HHTEINJIECKTyaJbHbIE M  TBOPYECKHE
CIIOCOOHOCTH Yy4allUXCAd B Mpolecce H3yYeHHS HMMH XUMHUYECKOW HayKM M €€ BKJIaJa B
COBPEMEHHBIN HAyYHO-TEXHUYECKUI IIPOrpecc;

4 ¢dopmMupoBaTh BaKHEWIINE JIOTHYECKUX OINEpalMil MBIIUICHUS (aHaiu3, CHUHTE3,
00001IeHre, KOHKpETU3als, CpaBHEHHE W JAp.) B MPOIECcCEe IMO3HAHHUS CHUCTEMBbI BaKHEUITHX
MOHSITHI, 3aKOHOB ¥ TEOPUM O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMHUYECKUX B €[ € C T B ;

v OBJIA/1€BATH KJIFOUEBbIMU KOMIETEHIUSIMU (yueOHO-1T03HABATELHBIMU,
MH(QOPMALMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKAaTUBHBIMH).



B pe3yabTare u3dyyeHusi XuMUM Ha 02a30BOM ypoBHe y4eHUK 10 Kiacca HAyYuTCs:
- Ha3vleams U3y4eHHbIE BEUIECTBA 10 «TPUBUAIBHON) WM MEXAYHAPOIHOW HOMEHKIATYPE;

- onpedenamp: BAJCHTHOCTh U CTENEHb OKUCJIEHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XUMHUUYECKOU
CBSI3U B COCIMHEHHUSIX, 3apsAJ] HOHA, XapakTep CpeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX
COCMHEHHI, OKUCIIUTENb U BOCCTAHOBUTEIb, IPUHAJIEAKHOCTh BELIECTB K Pa3IMYHBIM KJlaccam
OPraHMYeCKUX COCIUHEHUM;

- XapaKkmepu3o0eamsp: 3IEMEHTHI MAJIbIX [IEPUOJIOB MO UX IMOJIOKEHUIO B MEPUOANYECKON cucTeMe
JI..MenneneeBa; oOmmue XMMHYECKHE CBOMCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KIIACCOB
HeOpFaHI/I‘-ICCKI/IX )41 OpFaHI/I‘-IGCKI/IX COGIII/IHGHI/II\/'I; CTpOCHI/Ie U XUMHUUYCCKHUC CBOﬁCTBa I/I3yIIeHHI>IX
OpraHUYEeCKUX COCTUHECHU;

- 00bACHAMb: 3aBUCUMOCTb CBOWCTB BELIECTB OT UX COCTaBA U CTPOCHUS; IPHUPOLY XMMHYECKON
CBSI3U (MOHHOM, KOBAJIECHTHON, METAJUIMUECKOI), 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON peakuuu 1
MIOJIO’KEHUSI XMMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB;

- BLINOJIHAMb XUMUYECKULL IKcnepumernm 110 paClio3HaBaHUIO BayKHEHUIITHX HCOPraHN4YCCKUX H
OpraHn4CCKuUX BCIICCTB,

- NP0BOOUMb CAMOCTOSITEIILHBIN MIOMCK XUMUUECKOW MH(POPMAIIUU C UCTIOIB30BAaHUEM PA3ITUIHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX W3JJaHHU, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);
UCTOJb30BAaTh KOMIBIOTEPHBIE TEXHOJNOTHHM [ OOpadOTKM U TMepeJauyd XHUMHUYECKOH
vH(pOpMaIUU U ee MPEACTABICHHS B PA3IMYHBIX (OpMaXx;

IloryunT BO3MOKHOCTD HAYYHUTCSH:
-00BSICHEHUSI XUMUYECKHX SIBJICHU, MPOUCXOAIINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

-OMpEeICIICHUS] BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3JIMYHBIX YCIOBUSIX U OLIEHKHU
X TIOCIICACTBH;

-3KOJIOTMYECKHU TPaMOTHOTO TIOBEICHUS B OKPYKAIOIIEH cpejie;

-OLICHKU BJIMSIHUS XUMHUYECKOIO 3arpsi3HEHHs OKPYKAIOLICH Cpelbl Ha OpPraHu3M 4YeIOBEKa U JPYTHe
JKUBBIE OpraHU3MBbI;

-6e30macHOro 00paIIeHus C TOPIOYMMH M TOKCUYHBIMU BEIIIECTBAMHU, JTJA0OPATOPHBIM 000PYI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/1aHHON KOHLIEHTPALMH B OBITY M Ha IIPOM3BOJICTBE;
KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUUECKOM MH(POPMALINH, IIOCTYAIOMIEH U3 pa3HBIX
HCTOYHUKOB.

B pe3yabTare n3ydyeHusi y4eOHOro npeaMera « XuMus» Ha yPpOBHe cpeaHero o0uero 00pa3oBaHus
BBINNYCKHUK 11 Kkjacca HAy4YuTCH:

- pacKpbIBaTh HA IPUMEPAX POJIh XUMUU B (POPMUPOBAHNU COBPEMEHHOM HAyYHOU KapTUHBI MHpA U B
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA;

- IEMOHCTPUPOBATh HA MMPUMEPAX B3aUMOCBSI3b MEXKy XUMHEH U IPYTUMHU €CTECTBEHHBIMU HayKaMHU;
- pacKpbIBaTh Ha MpUMEpax MOJOKEHHUS TEOPUU XUMUYECKOro ctpoeHus A.M. byTtieposa;

- moHuMaTh pusnueckuii cmpica [lepuoanyeckoro 3akona [I.M1. MenzaeneeBa u Ha €ro OCHOBE
OOBSCHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 0O0OPAa30BaHHBIX MU BEUIECTB OT
AJIEKTPOHHOI'O CTPOEHUS ATOMOB;

- 00BSCHATH MMPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHU 00 X COCTaBE U
CTPOCHHUHY,;

- MPUMEHSTH PABWJIA CUCTEMATUUECKOU MEKTYHAPOJHOM HOMEHKIIATYPhl KaK CPEACTBA PATUUCHUS U
UACHTU(PUKAIIUH BEIIECTB M0 UX COCTaBYy U CTPOECHUIO;

- COCTaBIIATh MOJICKYJISIPHBIE M CTPYKTYPHBIE (JOPMYITBI OPTaHUYECKHX BEUIECTB KaK HOCHUTEIEH
nH(pOpPMAaLIUK O CTPOSHUU BEIIECTBA, €r0 CBOWCTBAX M MPUHAAIEKHOCTH K OIPEAIETICHHOMY Kilaccy
COCIMHEHMIA;



- XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBY, CTPOSHHUIO U CBOWMCTBAM, YCTAHABINBATH
IPUYUHHO-CJICICTBEHHBIE CBS3H MEXy JaHHBIMH XapaKTEePUCTHKAMH BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMUYECKHUX PEAKIIHA, PACKPBIBAIOIINX XapaKTePHBIC CBOMCTBA TUITHYHBIX
MPEJICTaBUTENICH KITACCOB OPTaHWYECKHUX BEIIECTB C IENbI0 X WACHTU(DHUKAIIMHA U OOBSICHEHHS 00J1acTh
MIPUMCHCHHS,

- IPOTHO3UPOBATh BO3MOKHOCTh MIPOTEKAHUSI XUMHUUECKUX PEaKIMi Ha OCHOBE 3HAHUHN O THITax
XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

- CTIOJIK30BATh 3HAHUS O COCTaBE, CTPOCHUH W XUMUYECKUX CBOMCTBAX BEIIECTB I O€30MaCHOTO
MPUMEHECHHS B IPAKTUYECKON JACSITETbHOCTH;

- IPUBOAMTH MPUMEPHI MTPAKTHYECKOTO MUCTIOB30BaHMS MMPOIYKTOB IepepaboTKH He(TH ¥ TPUPOJHOTO
ra3a, BBICOKOMOJICKYJISIPHBIX COSUHEHMI (TTOMUATHIIEHA, CHHTETUIECKOTO KaydyKa, alleTaTHOTO
BOJIOKHA);

- IPOBOJUTH OTIBITHI IO PACTIO3HABAHUIO OPTaHUYECKHUX BEIIECTB: MIHIIEPUHA, YKCYCHON KHUCIIOTHI,
HETpeACTbHBIX KHPOB, TIIOKO3bI, Kpaxmalia, OEJIKOB — B COCTaBE MUIICBBIX POJAYKTOB U
KOCMETHYECKHUX CPEJICTB;

- BIIAJICTh MPaBWIIAMH U IpUeMaMu 0e301acHON pabOThl C XUMHUYECKUMHE BEIIECTBAMU U J1a00PaTOPHBIM
obopynoBaHuEM;

- YCTaHaBJIMBATh 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEaKIK U CMEIICHUS XHMUIECKOTO PaBHOBECHS
OT Pa3IMYHBIX ()AKTOPOB C LETBIO0 OMPEICIICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUAX
MIPOIIECCOB;

- IPUBOJIUTH TIPUMEPHI THIPOIIN3a COJICH B TOBCETHEBHOM KU3HU YEIIOBEKA;

- IPUBOMTH MPUMEPHI OKUCIIUTEIILHO-BOCCTAHOBUTENILHBIX PEAKIMI B TPUPO/IE, TPOU3BOICTBEHHBIX
Mpoleccax U KU3HEACSITeTbHOCTH OPTaHI3MOB;

- IPUBOMTH MPUMEPHI XUMHYECKHX PEAKIUil, PACKPHIBAIONINX O0IINE XUMHUUECKUE CBOHCTBA MTPOCTHIX
BEIIIECTB — METAIIJIOB U HEMETAIIJIOB;

MIPOBOJIUTH PAcUEThl Ha HAXOXKJICHUE MOJICKYISIpHOU (hOPMYJIBI YTIIEBOIOPO/IA TI0 TIPOTYKTaM CTOPaHUS
Y TI0 €70 OTHOCUTENILHOM MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIINX B €r0 COCTaB;

BJIQJICTh MPABHJIAMH O€30MaCHOTO OOPAIICHHUS C IKUMH, TOPIOUYUMH B TOKCHIHBIMH BEIICCTBAMH,
CpeacTBaMu OBITOBON XUMUU;

OCYIIECTBIISTH MOMCK XUMHUECKOW WH(POPMAIINH TI0 Ha3BaHHSM, HICHTH(PHUKATOpaM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

KPUTHYECKH OI[CHUBATh M HHTCPIPETUPOBATh XUMUYECKYIO HH(DOPMAIINIO, COICPIKAIIYIOCS B
COOOIIEHUSX CPEACTB MacCcOBO MH(popManuu, pecypcax MHTepHETa, HAYYHO-TIONMYJISPHBIX CTAThSIX C
TOYKHU 3PCHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISBICHUS OIMIMOOYHBIX CYXICHUH H
(dbopMupoBaHUS COOCTBEHHOU MMO3UIINY;

MPEJCTABIATH YT PEUICHHUS TII00ABHBIX MPOOJIEM, CTOSIINX Mepe YeITIOBEYECTBOM: SKOIOTHICCKHUX,
SHEPTEeTHYECKUX, CHIPHEBBIX, U POJIH XUMUHU B PEUICHUH ITUX MPOOIEM.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

- WUTIOCTPUPOBATh Ha TIpUMEpPaX CTAHOBJICHUE W ABOJIIOIUIO OPraHMYECKOW XMMHUH KaK HAYKU Ha
Pa3IMYHBIX UCTOPUIECKHX dTarax €€ pa3BUTHS,

- HCTIOJIH30BATh METOBI HAYYHOTO TIO3HAHUS TIPU BBHITIOJTHEHUH MPOCKTOB M y4EOHO-
HCCIIeIOBATENLCKHUX 3a]1a4 M0 U3yYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYCHHUS U PACTIO3HABAHUS
OpPTaHUYECKUX BEIICCTB;

- 00BSCHATD MPUPOIY U CIIOCOOBI 00pa30BaHUS XUMUYECKOW CBSI3U: KOBAJICHTHOM (ITOJISIPHOM,
HETOJISIPHON ), IOHHOU, METaJUTMYECKON, BOJOPOTHON — C IEJIBIO OMPEIETICHHUS XHMHUIECKOM
AKTUBHOCTH BEIIECTB;

- YCTaHABJIMBATh TEHETHYECKYIO CBSA3b MEX/y KJIaCCAMU OPraHMYECKUX BEUIECTB JIJIsl 000CHOBaHUS
MPUHIMITHATEHOW BO3MOKHOCTH TOTYYCHHSI OPraHUIeCKUX COSTMHEHUH 3aJaHHOTO COCTaBa U
CTPOCHHUS;

- YCTaHABIIMBATh B3aMMOCBS3U MEXKIY (DaKTaMH U TEOPUEH, MPUIMHON U CIISJICTBUEM IIPH aHAJH3e
MPOOJIEMHBIX CUTYallMid 1 000CHOBaHUH MPHHUMAEMBIX PEIICHUI HAa OCHOBE XUMHUYECKUX 3HAHUH.
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2. Copep:xkanne y4yeOHOro nmpeamera
10 xaace

Tema 1

Beenenue. IIpeamer opranuydeckoii xumuu (3 u)

[Ipenmet oprannyeckoit xumuu. CpaBHEHUE OPTaHUYECKUX COCTUHEHHI C HEOPTaHUYECKUMHU.
IIpuponaHble, HCKYCCTBEHHBIE U CUHTETUUECKNE OPIrAaHUUYECKUE COCTUHEHUS.

BaneHTHOCTE. XMMHYECKOE CTPOCHHE KaK MOPSIOK COEUHEHNS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIEHTHOCTU. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOECHUS OPTaHUYECKUX COCTUHEHUM.
[ToHsiTHE O TOMOJIOTUH ¥ TOMOJIOTaX, H30MEPUHU U U30Mepax. XUMUYecKue GopMyJsIbl U MOJENIH
MOJIEKYJI B OPraHU4YECKOW XUMUH.

JdemoncTpauuu. Moenu MOJIEKyJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCTUHEHUN.

Tema 2

YrieBoa0poabl M X NPUPOAHBbIE HCTOYHUKH (9 u)

ITpuponnsiii ra3. Ankansl. [Ipuponnslii ra3z kak tromiuso. [IpenmyiecTsa npupoIHOro raza nepex
OpYrUMU BUJaMHU ToruinBa. CocTaB IPUPOJHOTO rasa.

A 71K a H bl: TOMOJIOTHYECKUHN Psifl, ©30MEPUSI 1 HOMEHKIIATypa aJIKaHOB. XMMUYECKHE CBOWCTBA
alkaHoB (Ha MpUMeEpe MeTaHa M 3TaHa): TOPEHuUe, 3aMellleHue, Pa3IoKeHUE U IETHIPUPOBaHUE.
IIpuMeHeHNE alKaHOB Ha OCHOBE CBOMCTB.

A 7K € H bl. DTHJICH, €ro Moy4eHHe (IeTHAPUPOBAHNEM dTaHa U JAeTUIpaTallueli ATaHOa).
XUMHUYECKUE CBOMCTBA ATHJICHA: TOPEHHE, KaUeCTBEHHbIE peakunu (obeclBedrnBaHne OpOMHON BOJIBI U
pacTBopa nepMaHraHara Kajus), TuapaTanus, noiumepusanus. [lonustunen, ero cBoiicTBa u
npuMeHeHue. [IpuMeHenne 3TuneHa Ha OCHOBE CBOWCTB.

AnkangueHs UM KayuykK U [lonsarue 06 ankaaneHax Kak yrieBoJ0pOAax C IByMs ABOWHBIMU
CBs3MHU. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u n3onpeHa: obecrBeurBanne OpOMHON BOJIBI U
MoJIMMEpH3anus B Kaydyyku. Pe3uHa.

A I1 K ¥ H bl. ATICTWJICH, €ro NOJyYeHHEe MUPOIU30M METaHa M KapOUIHBIM CIIOCOOOM. XUMHUYECKHE
CBOICTBA alleTUJIEHA: TOpeHHe, obeclBeunBaHuEe OPOMHOI BOJIbI, MPUCOEAUHEHNE XJIOPOBOIOPOA U
runpatanus. [IpumeHeHne aneTuiIeHa Ha OCHOBE CBOMCTB. Peakius nonmmepusay BUHUIXJIOpUA.
[TonMBUHUIXIJIOPHU U €r0 IPUMEHEHHUE.

b e 1 3 0 1. [Tonyuenune GeH307a U3 reKcaHa M aleTHiIeHa. XUMHUYECKHE CBOCTBAa O€H30I1a: TOpEeHHeE,
rajJloreHupoBanue, HuTpoBaHue. [IpumeHenne 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepaborka nHedpru. Hedrenpoaykrel. beH3uH 1 moHATHE 00 OKTAHOBOM YHCIIE.

JdemoncTpaumu. I'opeHue metaHa, 3THIeHa, aneTuieHa. OTHOIIEHWE METaHa, TUIIEHA, alleTUIICHA U
OeH30J1a K pacTBOPY MepMaHTraHara Kanusi 1 OpomHoit Bojne. [lonydeHne sTunena peakueit
JeTUapaTalyy 3TaHOJA U JICTIONIMMEPU3aLMU TOJTUITUIICHA, alleTUIIeHa KapOUIHBIM CIIOCOOOM.
Pa3noxeHne kaydyka Ipu HarpeBaHWHU, UCTIBITAHUE MPOJYKTOB Pa3IOKEHUs HA HENPEAEIbHOCTD.
Konnexnust 06pa3ios HehTH U HEYTETPOAYKTOB.

JlabopaTopHsble onbIThI. 1. OnpeneneHne 3JEMEHTHOIO COCTaBa OPraHUYECKUX COSTUHEHUH. 2.
NsroroBnenue moaeneit Mosiekys yriaeBoaopoaoB. 3. OOHapykeHHe HENpPeIeTbHbIX COSUHEHUN B
KHUIKUX Herenpoaykrax. 4. [lomyuenue u cBoiicTBa aneTuieHa. 5. O3HaKOMIICHHE C KOJUIEKIUEH
«HedTh 1 poayKTHI €€ IEPepabOTKI».

KonTpoabsnas padora Ne 1 no teme: «Y1J1€eBOAOPOIbI U UX MPUPOIHBIE HCTOYHUKI

IIpoekTsl: 3aragounsiii yraepona. Hedts u HepTepoayKTHI.

Ucnonv3zoBanne UKT: IIpezentanus «[Ipupoansiii ra3» Ilpesenranns «YriaeBo1opoas! B )KU3HU
yenoBeka» [Ipesentamnus «HedTs»

Tema 3

Kucsopon- u a3orocoaep:xamme OpraHuvecKue CoeJMHEHNs] U UX MPUPOJAHbIE UCTOYHUKH (18u)
EnuHCTBO XMMUYECKOUN OpraHr3alry KUBbIX OPraHu3MOB. XMMUYECKUI COCTAB )KUBBIX OPraHU3MOB.

C i u p 1 bl [lonmydenne 3Tanoaa OpOKEHUEM TIFOKO3bI M TUApaTayeil aSTuiieHa. [ uapokcuibHas
rpymnmna kak ¢pyHkunoHanbHast. [IpeacraBienne o BOIOpOIHON CBs3U. XUMUYECKHE CBOMCTBA ATaHOMA:
ropeHue, B3auMO/JICICTBIE ¢ HATpUeM, 00pa30BaHKe MPOCTHIX U CIOXKHBIX 3(UPOB, OKUCICHHE B
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anpaeru. [lpuMenenune 3TaHos1a Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €TI0 MOCIEACTBUS U
MpeAYpEexKACHHE.

[TonsATHE O IpEenEeTbHBIX MHOTOATOMHBIX CIIUPTAaX. [ JTMIIEPUH KaK MPEICTaBUTEIh MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakuysi HA MHOTOaTOMHbIE CIUPTHL. [IpuMeHeHne riunepuHa.

Kamenun it yrons. @ eH o Kokcoxumuueckoe mpou3BOJACTBO U ero npoaykius. [lonyyenue
(beHona KOKCOBaHHMEM KaMEHHOTo yris. B3auMHoe BiusiHuE aTOMOB B MOJIeKyJie ¢eHoa:
B3aMMOJICHCTBHE C TUAPOKCHIOM HATPHs U a30THOM KucioTo. [lonmukonaencanus ¢enomna ¢
dbopmanpreruoMm B peHosohopManbaeTHIHYIO cMouTy. [IpumeHeHune ¢heHona Ha OCHOBE CBOMCTB.

A nbaeruabl [lonydeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOLIUX COIMPTOB. XUMHUECKUE
CBOMCTBA aJIbJAECTHUJIOB: OKUCIIEHHE B COOTBETCTBYIOILYIO KHCIIOTY U BOCCTAHOBIICHUE B
COOTBETCTBYIOMUHN cupT. [IpuMenenne hopManbaeriia u areTanbaeruaa Ha OCHOBE CBOMCTB.

Kap6ounoBbie kucio bl [lonyuyeHne kapOOHOBBIX KHCIOT OKUCICHUEM aJIbJIETH/IOB.
XUMHUYECKUE CBOMCTBA YKCYCHOW KHUCJIOTHI: OOIINE CBOMCTBA C HEOPraHMYECKUMH KHCIOTaMH U
peaknus dTepudukanuu. [I[ppyMeHeHne yKCyCcHOM KUCITOTHI HA OCHOBE CBOMCTB. BhICIINe KUpHBbIE
KHMCJIOTBI Ha IPUMEpE NaJIbMUTUHOBOM U CTEAPUHOBOM.

Cnoxubie >bupbl 1 XK uD bl [lomydeHne cnoxxHbIX 23UPOB peakiueit 3TepuduKaImm.
Croxuble 3¢upbl B IPUPOJIE, X 3HaUeHHE. [[puMeHeHne coXKHbBIX 3(UPOB HA OCHOBE CBOMCTB.

XKupsl kak crnoxkHbie 3¢Upbl. XUMHUECKHUE CBOICTBA KUPOB: TUAPOIIN3 (OMBUICHHUE) U THAPUPOBAHNE
KUIKUX KUPOB. [I[ppuMeHeHne KupoB Ha OCHOBE CBOMCTB.

Y rieBo abl YriaeBoasl, X KiaccupuKalusa: MoOHOcaxapuabl (TII0K03a), Iucaxapuibl (caxaposa) u
noyicaxapusl (Kpaxmai U 1eJUTI0103a). 3HaueHue yrieBOI0B B JKUBOW MPUPOJIE U B KU3HH YETIOBEKA.

['roK03a - BEMEeCTBO C IBOUCTBEHHOW (PYHKITMEH - alIbIETHAOCTIUPT. XUMUYECKHUE CBOWCTBA
TJIIOKO3bI: OKMCIIEHUE B INIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBIICHHE B COPOUT, OposkeHue (MOJIOYHOKUCIOE
u criupToBoe). [[pumenenne rIroKo3bl Ha OCHOBE CBOMCTB.

Hucaxapunbl 1 nonucaxapuibl. [loHsTHE 0 peakuusiX MOJIMKOHACHCAIIMN U TUAPOIIU3a Ha IPUMEPE

B3aMMOIPEBPAIIEHHH: TIFOKO3a <= MOJIMCcaxapul.

JdemoncTpanuu. OkucieHre cnupTa B anpaerua. KauectBeHHas peakuys Ha MHOTOATOMHBIE CIIUPTHI.
Komnexmus «KaMeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTkuy. PactBopuMocTts eHoma B BoJIE PU
0OBIYHOM TeMIiepaType u npu HarpeBaHuu. KadecTBeHHble peakuu Ha deHod. Peakius «cepeOpsHOTO
3epKajiay ajbJErHI0B U III0K03bl. OKUCIIEHNE albIETHI0B U IIIFOKO3bI B KUCIIOTHI C IIOMOILBIO
ruapokcuaa meau (I1). Tlomydenne ykCyCHO-3THIIOBOTO U YKCYCHO-U30aMIIIOBOTO 3(hupoB. Kostekius
s¢upHBIX Macen. KauecTBeHHas peakuus Ha KpaxMad.

JlaGopaTtopHbie onbIThI. 6. CBOKCTBA ATUIIOBOTO cniupTa. 7. CBoMcTBA riuiepuHa. 8. CBoWCTBa
dbopmanpaeruaa. 9. CoiictBa ykcycHo# kucioTel. 10. CBoiictBa xkupoB. 11. CpaBHeHHE CBONCTB
pacTBOPOB MbLJIa U CTUPAIBHOTO Nopoika. 12. CBolicTBa ritoko3sl. 13. CBoiicTBa Kpaxmarna.
KonTtpoasnas padora Ne 2 no teme: «Kucinopoaocozaep:xaiye OpraHn4ecKiue CoeAMHEHNUS
IIpoekThI: «DTOT AypMaHSAIINUNA U O0KUTAIOIINH. ..» (ITHIJIOBBIN CIUPT).3HAYCHUE YTIICBOIOB.
Ucnoav3oBanne UKT: [Ipesentanus «Yraesoas», CD «BupryanbHas nadboparopus»

[IpezenTanus «CnupTsh»

A M u H bl [lonstue 06 amuHax. [loxydyenue apoMaTHUECKOro aMHHA - AaHWIMHA - U3 HUTPOOEH3071a.
AHWINH KaK OpraHnyeckoe ocHoBaHUe. B3anMHOe BiIMsiHHE aTOMOB B MOJIEKYJIe aHUJIMHA: OcabaeHue
OCHOBHBIX CBOMCTB M B3aMOICHCTBHE ¢ OpoMHOM BoJ10M. [IpuMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.

AMUHOKUCIOT bl [lodydeHre aMUHOKUCIOT U3 KapOOHOBBIX KUCIIOT U TUAPOIIN30M OEIKOB.
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT KaK aM(pOTEPHBIX OPraHMYECKUX COSAMHEHUI: B3aMOACHCTBHUE
CO LIeJIoYaMH, KUCIOTaMU U JIPYT ¢ ApYroM (peakuus noiukoHaeHcamnuu). [lentunnas cBsa3p u
nosunenTuabl. [I[pumeHeHre aMruHOKUCIIOT Ha OCHOBE CBOMCTB.

b e 1 x u. [lonydyenue 6enkoB peakiueil MOJUKOHISHCAIIMA aMUHOKHUCIIOT. [lepBruyHas, BTopuyHas 1
TPETUYHAsI CTPYKTYPbI O€JIKOB. XMMUYECKHE CBOWCTBA OCJIKOB: TOPEHUE, JICHATypalys, TUIPOIU3 U
LBETHBIE peakuu. buoxumuueckue pyHKIUN OEIKOB.

I'eneTnyeckas cBs3b MEXKY KJIACCAMHU OPraHUYECKUX COCIUHEHUMN.

Hyxnennoseie kuciaotel. CHHTE3 HYKJICMHOBBIX KUCIIOT B KJIETKE U3 HYKJICOTH0B. OOl miaH
crpoenus Hykieotuna. Cpasuenue ctpoenus U pynkuuit PHK u JIHK. Pons HyKi1eMHOBBIX KHCIIOT B
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XpaHEHUH U Nepeaue HacaeICTBeHHOM nHdopmaryu. [ToHsTHE 0 OMOTEXHOIOTHH U TEHHOU
UH)XXCHEPUU.

JdemoncTpanuu. B3aumoaercTBue aMMuaka U aHWJIMHA C COJITHOM KUCIIOTOM. Peakuus aHuiamHa ¢
OpoMHOIi Bo10i1. Jl0Ka3aTesbcTBO HANWYKsl (DYHKIIMOHAIBHBIX IPYII B PACTBOPAX aMHUHOKHCIIOT.
PacTtBOpenue u ocaxxaenue 0enkoB. LIBeTHbIE peakuyn OEIKOB: KCAHTOIIPOTEHHOBAS U OMYpeTOBasl.
I'openne ntuubero nepa u mepcersiHoil HUTU. Mozaens Monekynsl JJHK. Ilepexonsl: aTanon —> 3THiieH
STUIICHIVIMKOJIb —> 3TWIEHITHKOIAT Meau (I1); aTaHONn —>3TaHanpe — 3TaHOBas KUCIOTA.
JlaGopaTopHble onbIThI. 14. CBolicTBa OENKOB.

IIpakTuyeckasi padora Nel. nentudukanys opraHndecKuX COSAMHCHUH.

Ucnonv3zoBanne UKT: IIpezeHTanus «AMHUHBI), IPEe3€HTALN «AMUHOKHCIOTHI»

Tema 4

HckyccTBeHHBbIE 1 CHHTETHYECKHE MOJIUMePHI (4 u)

MckyccTBeHHBIE MTOTUM e D bl [lolydeHHe NCKYCCTBEHHBIX IOJIMMEPOB, KaK IPOAYKTOB
XUMHUYECKON MOAM(UKALINY TPUPOIHOTO MTOJTUMEPHOTO CHIPbs. VICKycCTBEHHBIE BOJIOKHA (aLE€TaTHBIN
IIEJIK, BUCKO3a), UX CBOICTBA U IPUMEHEHHUE.

CuHTeTHUECKHUE MOJUMe P bl [lodydeHre CHHTETHYECKUX TTOJIUMEPOB PEAKLIUSAIMU
MIOJINMEPHU3ALUH U MTONMKOHAeHcalu. CTpyKTypa MOJIMMEPOB JINHEHHAs!, pa3BETBIICHHAS U
IIpOCTpaHCcTBEeHHas. [IpecTaBuTeNIn CHHTETUUECKUX IIACTMACC: MTOJIMATUIIEH HU3KOTO U BBICOKOT'O
JABJICHUS, OJUIIPONWICH U NOJUBUHUIXI0pUA. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIIPOH.

Jdemoncrpanun. Komtekus miactmace U n3ienuil u3 Hux. Koymiekum HCKyCcCTBEHHBIX U
CUHTETHYECKU BOJIOKOH M M3JIeIMH U3 HUX. Pacrio3zHaBaHKe BOJIOKOH IO OTHOIIECHUIO K HATPEBAHUIO U
XUMHUYECKH PEAKTUBAM.

JlabopaTopHble onbIThI. 15. O3HaKoMIIeHHE ¢ 00pa3IlaMu TIaCTMACC, BOJIOKOH U Kay4yKOB.
IIpakTnueckas padora Ne2. Pacio3HaBaHMe IJ1aCTMAcC ¥ BOJIOKOH.
Hrorosasi koHTpOJILHasi paboTa Ne3

Copnep:xxanue yde0OHoro npeamera 11 kiaace
Tema 1

Crtpoenue atoma (2 4)

OCHOBHBIE CBEJJEHHUSA O CTPOEHHUHU aTOM a. SApo: NpOTOHBI U HEUTPOHBIL. 130TOMBI.
DNEeKTPOHBI. DIIEKTPOHHAS 000JI09Ka. JHEPTeTHUECKU ypoBeHb. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK ATOMOB AJIEMEHTOB 4-TO U 5-T0 MEepUOI0B IIepuoandeckoit cucremsr J1. 1.
Menneneena (epexoaHbIX JIeMeHTOB). [ToHsTHE 00 OpOUTANIAX. S- K p-OpOUTATH. DIEKTPOHHBIC
KOH(UrypaIyyu aTOMOB XUMHUYECKUX HJIEMEHTOB.

[Tepuonuueckuit 3akon [ M. MenneneeBa B CBETE YUYCHUST O CTPOCHUHU
aT oM a. OrkpsiTue J. 1. MenaeneeBbIM IepuoIn4ecKOro 3aKoHa.

[Tepmonnueckas cuctema xumMuieckux 3meMenToB J1. M. Menneneena - rpaduueckoe oToOpakeHue
NEPUOJNYECKOr0 3aKkoHa. DU3NUECKU CMBICI IOPSAIKOBOrO HOMEPA MIEMEHTA, HOMEpa MepHoa U
HOMepa rpynisl. BaneHTHbIe 35eKTpoHbl. [IprunHbl H3MEHEHNs CBOWCTB 3JIEMEHTOB B IIEPUOJIAX U
rpynnax (TjaaBHBIX HOATPYIIIAX).

[TonoxxeHue BOIOpPOIa B MEPUOAUUECKON CUCTEME. 3HAUEHUE MMEPUOIUYECKOTO 3aKOHA 1
IIEPUOANYECKON CUCTEMBI XMMUYECKUX 3JIeMeHTOB [I. 1. Menneneena [uist pa3sBUTHs HAYKU U
ITOHUMAaHUS XUMUYECKON KApTUHBI MUDAa.

JemoHcTpanuu. Pazanunbie GopMbI IEPHOIMUECKON CUCTEMBI XUMUYECKHX 31eMenToB 1. .
Menneneena.

JlaGopaTopHsiii onbIT. 1. KoHCTpyHpOBaHKEe NEpUONUECKOM TaOIHUIIBI 3JIEMEHTOB C
WCIIOJIb30BAaHUEM KapTOYEK.

Hcnoan3zoBanne UKT: npezentanus «CtpoeHue aroMay, BuaeopmibM «Benukuil 3aKoH»
IIpoekt: «Mmenem /. 1. MenneneeBa»
Tema 2
Crpoenue BemecTBa (14 1)
NounHass xumMmuuyeckas cBs3b. Karnonsl u annonsl. Kiaccuduxanus nonos. Monnsie
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KpUcTajuinueckue pemerku. CBOKWCTBa BEIIECTB C 3TUM TUIIOM KPUCTAJUTMUECKUX PEILETOK.

KoBaneHTHas XuMHUYecKas CB43b. DNEKTPOOTpULIATENbHOCT. [lonsipHas u HenosspHas
KOBaJIeHTHbIE CBsI3U. Jumoub. [1oIspHOCTE CBS3H U MOJISIPHOCTH MOJIEKYJIbl. OOMEHHBINH U JOHOPHO-
aKLENTOPHBIM MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U. MOJEKyspHbIE U ATOMHbBIE
KpUcTaJUIMueckue pemerki. CBONCTBA BEIIECTB C STUMU TUIIAMH KPUCTALTUYECKUX PEIIETOK.

MeTtannudyeckass XuMudeckas ¢Bs3b. OcCOOEHHOCTH CTPOCHHSI aTOMOB METaJIJIOB.
Meramnueckass XUMUYECKas CBSI3b U METaJUIMUECcKasi KpucTauinueckas pemierka. CBONCTBA BEILIECTB C
STUM THUIIOM CBSI3H.

Bongopoannas xumMmuueckas CBS3b. MeXMONEKYJIApHAs U BHYTPUMOJIEKYJISIpHas
BOJIOPOJIHAS CBsI3b. 3HAUEHHE BOJOPOIHOM CBS3U AJI OpraHU3alui CTPYKTYpP OHOMOIMMEPOB.

IT o nuwM e p bl [InacTmaccsl: TEPMOIUIACTHI U PEAKTOILIACTHI, MX MPEACTABUTEIN U IPUMEHEHHE.
Bonokna: npupoanblie (pacTUTEIbHBIE U )KUBOTHBIE) M XUMUYECKUE (UCKYCCTBEHHBIE U CUHTETUYECKUE),
UX MPEICTABUTENIN U TPUMEHEHUE.

[a3000pa3HOEe COCTOSIHUE Bel[€CTBa. [pyu arperaTHbIX COCTOSHUS BOBI.
OcobeHnHoctu cTpoeHus razoB. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3MYX, PUPOIHBIN Ta3. 3arpsi3HeHHe atMochepbl
(KMCIIOTHBIE HOK]U, TAPHUKOBBINA AP eKT) u 00prda ¢ HUM.

[TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIEKUCIbIN ra3, aMMuak, 3TuiieH. Mx
MoJTy4eHue, cCOOMpaHue 1 pacrio3HaBaHUE.

XKunkoe coctossame BemecTBa. Bona. [Torpedienue Boabl B OBITY U HAa TPOU3BOICTRBE.
JKecTkocTh BOJBI M CITIOCOOBI €€ YCTpaHEHHUS.

MunepasnbHbie BO/IbI, UX UCTOIb30BAHUE B CTOJIOBBIX U JICUEOHBIX LESX.

Kunkue KpucTamibl ¥ X IPUMEHEHUE.

TBepnrnoe cocTossHUE BellecTBa. AMopdHbIe TBepAblE BEIIECTBA B IPUPOJ
Y B KU3HM YEJIOBEKA, X 3HAaYEHUE U puMeHeHue. Kpucramimueckoe CTpoeHHE BEIIECTBA.

HucnepcHble cucTeM bl [loHsTHE 0 MUCTIepcHBIX cucTeMax. JlucnepcHas ¢asza u
nucnepcruonHas cpena. Kinaccudukarust AUCTIEPCHBIX CHCTEM B 3aBUCHUMOCTH OT arperaTHOro
COCTOSIHHS TUCTICPCHOM CPelibl M TUCTICPCUOHHON (ha3bl.

I'pybGoaucnepcHble CUCTEMBI: SMYIbCHH, CYCIICH3UH, a3PO30JIH.

ToHKOaUCTIEPCHBIE CUCTEMBI: T'€lIU U 30JIH.

CocTaB BemecTBa U CM e C e . BermecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMUSL.
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsTHE «IOMSI» U €€ PAa3HOBUIHOCTH: MaccoBast (OIS SIEMEHTOB B COSIMHEHUH, JI0JISI KOMITOHEHTA
B CMECH - JI0JIsl IPUMeECEH, 10151 pACTBOPEHHOTO BELIECTBA B pacTBOpe) U oObeMHasd. Jloms BeIXxoaa
MPOJIYKTA PEAKIMH OT TEOPETUYECKH BO3MOKHOTO.

JdemoncTpanuu. Mojaenb KpUCTAIUTMYECKOW pelieTKu Xaopuaa Hatpus. O0pas3iibl MUHEPAJIOB C
MOHHOM KPUCTAJUIMYECKON PEIIETKON: KaJablUTa, raaura. Moaenu KpuCcTauInyeCKUX peLIeTOK «CyX0oro
npaay» (WU nona), anMasa, rpadura (nam kBapua). Monaens mosekyinbl JJHK. O6pasier mmactmace
(penonodopmanbaeruIHbIe, TOTUYPETAH, TOJUITUICH, TOTUIPONIICH, TOTUBUHIIXJIOPHT) U U3ICTHS
u3 HuX. OOpasiibl BOJIOKOH (IIEPCTh, MIETK, alleTaTHOE BOJIOKHO, KaIllpOH, JIaBCaH, HEWJIOH) U U3JeNUs U3
HuX. OOpa3Ibl HEOPraHUYECKUX MOTMMEPOB (Cepa MIACTHIeCKast, KBapll, OKCH]I ATFOMHUHHS, PUPOIHBIE
AIIOMOCWIIMKATHI). Mozenb MosiipHOro 00beMa ra3oB. Tpu arperaTHbIX coOCTOsIHUSA BoAbl. OOpa3iibl
HAKWIH B YaHUKE U TPyOaxX EHTPATBLHOTO OTOIICHHs. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
[Tpubops! Ha xuIKKX KpucTaiax. OOpa3ibl pa3IMUHbBIX TUCIIEPCHBIX CUCTEM: SMYJIbCHH, CYCIICH3UH,
as’po3soseid, reneit u 3omei. Koarymsmmsa. Cunepesuc. Dpdext Tunnans.

JlaGopaTtopHbie onbIThI. 2. OnpeieieHNue TUIIa KPUCTATUIMYECKOM PEIIeTKH BEIIECTBA U ONUCAHUE
ero cBoMcTB. 3. O3HAaKOMJICHHE C KOJUIEKIIMEN MOJIMMEPOB: MJIACTMACC U BOJIOKOH U U3JENUs U3 HUX. 4.
HcnbiTanue BoAbI HAa KECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJBI. 5. O3HAKOMIIEHHE C MUHEPAJIbHBIMU
BoJaMu. 6. O3HAKOMJICHUE C AUCTIEPCHBIMU CUCTEMAMH.

IIpakTuyeckasi padora Nel. [Tomydyenue, cobnpanue u pacrno3HaBaHUE Ta30B.

Hcnonv3oBanne UKT: npesentanus «Xumuueckas cBsi3b», «Crenenb okucienus», «Teopus A. M.
oytaepoBay, «Ilomumeps», «PacTBOpBI»



IIpoekThi: «MuHEpaTbHBIE BOJbI, UX HCIIOJIF30BAaHUE B CTOJIOBBIX M JI€UCOHBIX IETISIX)»
KP Ne 1 no teme: «CTpoeHue BEECTBA»
Tema 3

Xumuueckue peakunu (10u)

Peakuuu, uagynmue 6e3 U3MEHEHHUS cOCTaBa BelleCTB. AITIOTPONHS U
aJJIOTPOIIHbIE BUAOM3MEHeHus. [IpuuuHb! aimoTponuu Ha IpuMepe MOAUPUKAIUN KUCIOPOa,
yriaepoaa u pocdopa. O30H, ero 6Gronoruyeckas poib.

N3omepsl u nzomepus.

Peakxnuu, uagymue c u3BMEHEHHMEM cOCTaBa Bell e c T B. Peakuuu coenuHenus,
pasNoKeHMs, 3aMEeIIEHNs 1 0OMEeHa B HEOPTaHUYECKON M OpraHudecko xuMuu. Peakiuu sx30- u
sHnoTepMuueckue. TemnoBoit 3 ekt XxuMuyeckoil peakiiuu 1 TepPMOXUMHUYECKHE ypaBHEHU. Peakin
TOpEeHMSsI, KaK YaCTHBIN ClTydall SK30TEPMUYECKUX
peaKuuid.

CKOpPOCTh XUMHUYECKOMN PEAKIUHU.

CKOpOCTh XMMHUYECKOHN peaKLUU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIIMK OT IPUPOIBI
pearupyromux BeMeCcTB, KOHIEHTPALUU, TEMIIEPATypPhI, IJIOIIAIN TOBEPXHOCTH CONPUKOCHOBEHUS U
Karanu3aropa. Peakiuu romo- u rereporenssie. [lonsTie o katanuse u karanuszaropax. @epMeHThI Kak
OMOJIOTHYECKHE KaTaanu3aTOPhl, 0COOCHHOCTH MX (DYHKIIMOHHPOBAHMUS.

OO0OpaTtTuMoCTh XUMHUYECKHUX peakluid. HeoOpatumblie n 00paTHMbIe XUMHUECKUE
peakuuu. CocTossHUE XUMUYECKOTO PAaBHOBECHS 1711 OOPATUMBIX XUMHUECKUX peakuuidi. CriocoOsl
CMELICHUSI XMMUYECKOT'0 PaBHOBECHS Ha MPUMepe CHHTe3a aMMuaka. [IoHaTHe 00 OCHOBHBIX HayUHBIX
MIPUHIMIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a AMMMAKa WU CEPHON KHCIIOTHI.

Ponp BOoAgbl B XUMUYECKON peaxuu Mcrunnble pactBopel. PactBopuMocTs 1
KJIacCU(UKaIKs BELIECTB 110 3TOMY MIPU3HAKY: pACTBOPUMBbIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE
BELIECTBA.

DIIEKTPOIUTHI U HEANEKTPOJIUTHI. DIEKTPOIUTHYECKAs qucconranus. KucioTel, OCHOBaHUS U COJIH €
TOYKH 3PEHUS TEOPUU IEKTPOIUTHUECKON AUCCOLMALINH.

XHUMHUYECKUE CBOMCTBA BOJBI; B3aUMOJCHCTBUE C METAJUIAMHU, OCHOBHBIMU U KHCIIOTHBIMH OKCHJIAMH,
pasnoxeHue 1 00pa3oBaHUE KPUCTAIUIOTUAPATOB. Peakiuu ruipataiy B OpraHu4ecKoil XUMHH.

manponu3 OpraHMYECKUX MW HEOPTAaHUYECKHX COE€/JHHeHU . HeoOpatumerit
rugponu3. OOpaTUMBI THIPOIN3 CONEH.

['Mnponus opraHU4YEeCKUX COCIMHEHUI U €r0 MPAKTUYECKOE 3HAUEHUE IS [TOTyYEHUS THAPOIU3HOTO
CIHpTa U MbUIa. Buonoruyeckas poib rUAPOIN3a B IJIACTUYECKOM U SHEPreTUIECKOM 0OMEHE BEIlECTB
Y DHEPTUHU B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakluu. CTENeHb OKUCICHHUS.
Omnpenenenue cTeneHu oKucaeHus no popmyne coequHeHus. [lonsTue 06 OKHCIUTENBHO-
BOCCTAaHOBUTENBHBIX peaklusax. OKUCIEHNE U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIID.

DI EKTp O JaH 3. DIEKTPOJIHN3 KaK OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MPOIECC. DINEKTPOITU3
pacIuiaBoB U pacTBOPOB Ha MpUMepe Xjopuaa HaTpus. [IpakTuueckoe npuMeHEeHUe dIEKTPOIH3a.
DIEKTPOIMTHYECKOE MTOTYYEHUE ATFOMUHHUSL.

JemoncTpauuu. [Tpespamenue kpacHoro gocdopa B 6einpiii. O30HaTOop. Monenu Mosekysn #-OyraHa
1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH peaklUy OT MPUPOAbI BEIIECTB HA pUMEpe B3auUMOICHCTBUS
PacTBOPOB pa3IMYHbBIX KMCIOT OAMHAKOBON KOHIIEHTPALMHU C OAMHAKOBBIMY I'paHyjlaMH LIMHKA U
B3aMMO/JICHCTBUS OJJMHAKOBBIX KyCOUKOB Pa3HbIX METAJJIOB (MarHus, IMHKA, ’eJie3a) C COISTHON
KHCJIOTOU. B3aumoeiicTBue pacTBOPOB CEpHON KUCIIOTHI C paCTBOPAMH THOCYIIb(haTa HaTpuUs
Pa3IMYHON KOHIEHTPALMK U TeMneparypsl. Monens kunsmiero cinos. Pa3noxenue nepokcuaa
BOJIOpO/a C MOMOIIIbIO KaTtanu3zaTopa (okcuaa mapranua (IV)) u karanassl ChIporo Msca u CbIporo
kaprodens. [Tpumepsl HEOOpaTUMBIX peaKIuil, HAYIIHX ¢ 00pa30BaHUEM OCaJIKa, ra3a WA BOJIBI.
BiaumoneiictBue nutust u Hatpus ¢ Bojoid. [Tomyuenue okcuna docdopa (V) u pacTBOpEeHHUE €ro B
BOJIE; UCIIBITAHKE MOJIYUEHHOTO pacTBopa JlakmycoMm. OOpasiisl Kpuctaioruapatos. VcnsiTanue
PacTBOPOB 3JIEKTPOIUTOB U HEAIEKTPOJIUTOB HA IPEAMET AUCCOLMALMU. 3aBUCUMOCTb CTEIIEHU
ANEKTPOIIUTUYECKOM TUCCOLMAIMU YKCYCHOU KHCIIOTHI OT pa3daBiieHus: pactBopa. ['uaponus kapobuga
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KanbIus. [ uaponns kapOOHATOB MIETOYHBIX METAIUIOB U HUTPaToB nuHKa wiu cBuHIA (II). [Tonyuenue
Mbu1a. [IpocTeiiime OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH; B3AUMOICHCTBHE LIMHKA C COJITHOM
KHCIIOTOH | kene3a ¢ pactBopoM cynbdara meau (II). Moaens anekrponuzepa. Mozenb 3IeKTpOIU3HON
BAHHBI JUISI IOJYYEHHUS ATTFOMUHUSL.

JlabopaTopHble onbIThI. 7. Peakiius 3aMelleHnus MEeId KeIe30M B paCTBOPE MEIHOTO KyIopoca. 8.
Peakiuu, naymme ¢ oOpa3oBaHreM ocajika, raza u Bojsl. 9. [lomydeHne KuCiIopoaa pa3iokeHHEM
MEePOKCHIa BOJIOPOAA ¢ TOMOIIbI0 okcuaa maprania (IV) u karanaser ceiporo kaprodens. 10.
[Tonydyenue BOIOpO1a B3aMMOICMCTBHEM KUCIIOTHI ¢ TUHKOM. 1 1. PaznuuHble cydan ruaposansa CoJei.
Hcnonb3zoBanne UKT: npezenTanus « TUIBI XUMUUECKUX peaknii», «CKOPOCTh XUMHUYECKHUX
peakuitn, «OBPy, BuneodparmenT «TemnoBoit 3pheKT XUMHIESCKOW pPEeaKIIHm)

IpoekThi: «OKUCTUTETEHO-BOCCTAHOBUTEIHHBIC MTPOLIECCHI, (POPMUPYIOMINE OOTHK 3eMITHY
KP Ne 2 no teme: « XMMUYECKHE PEAKIIMM»

Tema 4

BemecTBa u ux cBoiicta (8 u)

M e T a 11 1 b1. B3aumopeiicTBuE METaNIOB ¢ HEMETAJUIAMH (XJIOPOM, CEPOM U KUCIOPOJOM).
B3anmopaeicTBrE MENTOYHBIX U MIEJIOYHO3EMETBHBIX METAJIIOB C BOAON. DIEKTPOXUMHUYECKHUMN Psif
HanpspKEHUH MeTaioB. B3anmoeiicTBie METauioB ¢ pacTBOPaMU KUCIIOT U COJIE. ATIOMUHOTEPMUS.
B3anMopeiicTBre HaTpus ¢ 3TAHOJIOM B (PEHOJIOM.

Koppo3sust metamnos. [ToHsTHE 0 XUMUYECKOH M AIEKTPOXMUMHUYECKON KOPpOo3un MeTaiioB. CriocoObl
3aIIHATHl METAJNIOB OT KOPPO3UU.

HewmeTan bl CpaBHUTETBHAS XapaKTEPUCTUKA TAIOTEHOB KaK HAaN0O0JIee THITHIHBIX
npejacraBuTenei HemeTanaoB. OKUCIUTENbHBIE CBOMCTBAa HEMETAIIOB (B3aUMOJEHCTBHE ¢ METAJIIaMH U
BOJOPOJI0M). BoccTaHOBUTEIBHBIE CBOWCTBA HEMETAIIIOB (B3aUMOJCHCTBHE ¢ Oojee
ANEKTPOOTPHUIATEILHBIMUA HEMETAIIJIAMH U CJIOXKHBIMU BELIECTBAMHU-OKUCIUTEISIMU).

Kucnore HeoOpraHumdecKkue u opraHudecku e Knaccudukanus Kucior.
XHWMHUYECKHE CBOMCTBA KMCIIOT: B3aUMOJIEUCTBUE C METAJUIAMHU, OKCUJAMU METAJNIOB, THAPOKCHIAMH
METAJUIOB, COJIIMH, CIUpTaMU (peakuus sTepudukanun ). OcoOble CBOWCTBA a30THOM U
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.

OCHOBAaHUS HEOPraHUYECKHUEC U OpraHUYecCKue. OCHOBaHHMS, UX KIacCUDUKAIIHSL.
XHWMHYECKHE CBOMCTBA OCHOBAaHUM: B3aUMOJCHCTBUE C KUCIOTAMH, KUCIOTHBIMU OKCHJIAMHU U COJISIMM.
Pa3nosxeHne HepaCTBOPUMBIX OCHOBAHMM.

C o n u. Knmaccudukanust comneit: cpeiHue, KUCJIble 1 OCHOBHBIC. XUMUYECKHE CBOMCTBA COJICH:
B3aUMO/ICICTBUE C KUCIOTaMH, IIeJI04aMu, MeTajiiaMu U colisiMu. [IpeacraBurenu conelt u ux
3Ha4YeHHE. XJIOPH]T HATPHs, KapOOHAT Kaybius, pocdaT KanbIus (CpeIHUE COJH); TUAPOKAPOOHATHI
HATpUS U aMMOHHUSI (KHCTIbIE COJN); TuaApokcokapOonat meau (II) - mamaxut (OCHOBHAS COJIb).

KauecTBeHHbBIE peaKIK Ha XJIOpU-, CyIb(har-, U KapOOHAT-aHHUOHBI, KATHOH AMMOHUS, KATHOHBI
xenesa (I1) u (II0).

['eHeTuueckas CBA3b MEX/JAY KJIaCCaMU HEOPraHMUYECKUX U OPTaHUYEC
KUX COE€JHUHEHMU U [IoHATHE O TEHETUUECKON CBSI3U M T€HETUYECKUX psfax. [ eHeTnueckuid ps
Metasuta. ['eHeTnueckuit psg Hemetawia. OCOOCHHOCTH T€HETHYECKOTO Psiia B OPraHMYECKOW XUMUMU.

JemoncTpanuu. Komekuus o0pas3ioB MeTamioB. B3anMoaeicTBie HATpUsi U CYpbMBI C XJIOPOM,
xKemesa ¢ cepoid. ['opeHne Maruus u aatoMUHUA B KUCJIOpoAe. BzauMoaelcTBue menouHo3eMeNbHbIX
METAJUIOB € BOJIOM. B3anmoaencTere HaTpus ¢ 3TaHOJIOM, IUHKA C YKCYCHOW KUCIIOTOM.
AsoMuHOTEpMUS. B3anMoieiicTBHE MeIM C KOHIEHTPUPOBAHHOM a30THOM KHCIIOTOM. Pe3ynbTaTsl
KOPPO3UH METAIJIOB B 3aBUCHMOCTH OT yCIIOBHH ee mpoTekanus. Komekius o0pa3iioB HEMETaJIOB.
B3anMopeiicTBre XJI0pHOM BOJIBI C pacTBOpoM Opomuaa (noauaa) kams. KoJekiust mpupoIHbIX
OpraHu4eckux KucioT. Pa30aBieHne KOHIEHTPUPOBAHHOM CepHOM KHCIOThL. B3anmoneiicTBue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI C caXapoM, IEJUTI0NI030M U Mebi0. OOpa3iibl IpUPOIHBIX
MUHEPAJIOB, COJIEPXKAILUX XJIOPUI HATPUsl, KapOOHAT KaiublHs, (hocdar Kanblus U THIPOKCOKApOOHAT
Mmenu (I1). OOpa3iel MUIEBHIX MPOYKTOB, COAEPIKAMNX THAPOKAPOOHATH HATPHSI 1 aMMOHHS, KX
CIIOCOOHOCTH K Pa3JIOKECHUIO MPU HarpeBanuw. [ amenune coapl ykcycoMm. KadecTBeHHBIC peakiiuy Ha
KaTHOHBI U aHUOHBI.



JlabopaTopHsle onbIThI. 12. McnibiTaHue pacTBOPOB KUCIIOT, OCHOBAHUI U cojiel HHAUKaTopamH. 13.
B3anmopeiicTBrE COJISTHOM KUCIOTHI U PaCTBOpPA YKCYCHOM KUCIIOTHI ¢ MeTauiamu. 14. B3aumoneicteue
COJITHOM KHMCJIOTBI M paCTBOpPA YKCYCHOM KHCIJIOTBI C OCHOBaHUAMHU. 15. B3aumoaeicTeue constHon
KHUCJIOTBI U pacTBOPA YKCYCHOM KUCJIOTHI ¢ coyisiMU. 16. [lonmydeHnue u cBoiicTBa HEPACTBOPUMBIX
ocHoBaHMil. 17. 'mapoau3 XJI0pUI0B U alleTaTOB IIEIO0YHbIX METAJIOB. 18. O3HakoMIIeHHE C
KOJUICKIIUSMH: a) METAJJIOB; 0) HEMETaJIOB; B) KUCJIOT; ') OCHOBAHUA; /1) MUHEPAJIOB U OHOJIOTHYECKUX
MaTEPUAJIOB, COIEPHKALUX HEKOTOPHIE COJIH.

IIpakTuyeckasi pa6ora Ne2. PeneHue sKCIIepUMEHTABHBIX 3aa9 Ha UICHTH(DUKAITUIO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUN.

HUcnoas3oBanue UKT: npesentanusa «Metamey, «Metaumyprus», «OCHOBaHHS»
IIpoekTtsi: Kuciotsl B mpupoje
KP Ne 3 no teme: «BemiectBa 1 UX CBONCTBa»

3. TemaTruyeckoe NJIAaHUPOBAHUE

10 xkaacc
N KosauyecTBo B ToM uncie
]
pasiena Tema 1acos Mpakrnyeckux | KoHTpoJabHbI
padoTt e padoThl
1 3
Tema 1. Benenue. Ilpeqmer
OpraHnvyecKoil XuMun
2 Tema 2. 9 1
YriieBoaopoabl M UX NPUPOIHBIE
HCTOYHUKH
3 Tema 3. 18 1 1
Kucnopon — n azorocoaep:xamme
OpraHnyecKHe COeJUHEHUsI U UX
NMPHUPOJIHbIE UCTOYHUKH
6 Tema 4. UcKyccTBeHHBIE H 4 1
CHHTETHYECKHE MOJTUMEPHI
HToro 34 2 2
11 kaacc
KosauuvecTBo B Tom umcie
Ne/m. Tema acos IMpakTHYecKHuX KOHTpPOJILHBIX
padoT padoT
1 Tema 1. 2
CTtpoeHue aTomMa
Tema 2. 14 1 1
2 CTpoeHue BenecTBa
3 Tema 3. 10
XHUMHYeCKUEe peaKIuu
4 Tema 4. 8
BemecTBa u ux CBOMCTBA 1 1
HToro 34 2 2
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