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TOUYKA \'pocm
IosicCHATEILHAS 32aMACKA L

PabGouas mporpamma no xumuu st 10-11 kmaccoB sBisiercss yacThio OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl CPEIHErO OOIIETO
obpazoBanusi MKOY «COIIl Ne 24» u cocraBiieHa B cooTBeTCcTBUU ¢ DelepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpeanero obmero oopazoBanus (IIpukas MunucrepcTa oopazoBanus 1 Hayku PD ot 17.12.2010 Nel1897 «O06 yTBepx)aecHUN (GeaepaTbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO 00IIEero oOpa3oBaHUS» (C M3MEHEHUSMU M nomnoiHeHusMu ot 29.12.2014,
31.12.2015), pexomenmanusmu [IpumMepHOi OCHOBHOI 00pa30BaTeIbHOM porpaMMbl 0Opa3zoBaTenbHOr0 yupexaenus. / [coct. H.H.I'apa ].
— M.: IIpoceemenue, 2016 rox., Ilporpammer mo xumuu aias 10-11 kmaccos (aBtope! I'.E. Pymsutuc, ®@.I'.®enpaman M.:
«[IpocBemenne», 2016). w OpUEHTUpOBaHA HA pealM3alHUI0O B IICHTPE OOpPa30BaHUS ECTECTBCHHOHAYYHOW M TEXHOJIOTHYECKOU
HanpaBieHHocTer «Touka poctay, co3manHoro Ha 6aze MKOY «COIIl Ne 24y ¢ menpio pa3BUTHA y 00yJalOMUXCS €CTECTBEHHOHAYYHOM,
MaTeMaTH4YeCKo, MHGOPMAIMOHHOW TPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUYECKOTO W KPEATUBHOTO MBIIUICHHS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HAMPaBIEHHOCTH, a TAKXKE JJIsi MPAKTUYECKON OTpabOTKH ydyeOHOro marepuana o
yueOHbIM npeameTam «Dusnkay, « Xumus», «buomgorus».

Ha 0a3e nentpa «Touka pocta» obecrnieunBaeTcs peanusanns o0pa3oBaTENbHBIX MTPOTrPAMM €CTECTBEHHOHAYYHOU M TEXHOJOTHYECKOM
HAIPaBJIICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMHU 3aKOHOJATEILCTBA B chepe 00pa3oBaHUs U C YUETOM PEKOMEHIAIUN
®denepanbHOro omneparopa yueOHoro mnpeamera «Xumus». OOpa3oBaTenbHas Mporpamma MO3BOJSIET UHTETPUPOBATh pealn3yeMble 3/1€Ch
MOAXObI, CTPYKTYPY U COJIep)KaHue Mpu opranuzanuu odydenus Xumuu B 10-11 kmaccax, BEICTpOGHHOM Ha 0ase J1t000ro U3 JOCTYITHBIX
yaeOHo-Meroandecknx koMiuiekcoB (YMK). Mcnonbp3zoBanue o6opyaoBanus 1eHTpa « Touka pocTay Mo3BOJSET CO3/1aTh YCIOBUS:

* TSl paCIIMPEHUS COJIEP KAHMSI ITKOIBHOTO OMOJIOTUYECKOTO 00pa30BaHUS;

* JUIs1 TIOBBIIICHUS [TO3HABATEILHON aKTUBHOCTH 00YYarOUIMXCs B €CTECTBEHHOHAYYHOU 00J1aCTH;

* JUIsl pa3BUTHsI JIMYHOCTU peOeHKa B IMpoliecce 00ydeHHs OMOJIOTHH, €ro CHOCOOHOCTEH, (hOPMHpPOBAHUS U YJOBJIETBOPEHUS
COLIMAJIbHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEI;

eqiisi paboThl ¢ OMAPEHHBIMH IIKOJBHUKAMH, OPTraHU3allMM WX PA3BUTHSA B PA3NUYHBIX 00JacTsIX 00pa3oBaTeNbHOM, TBOPYECKOU
JIeSITEIbHOCTH.

[Ipenmer «Xumusi» U3ydaercs Ha ypoBHE CpeJHEro o01Iero oopazoBaHus B kauecTBe yueOHoro npeamera B 10—-11-x kimaccax Ha
6a3oBom ypoBHe. Kypc paccunrtan Ha 1 yac B Henemto, 35 yacoB B 10 kiacce n 34 gaca B 11 kiacce.

TOUKA \\‘pocm

HopmaTuBnas 0a3a
denepanbublii 3ak0H OT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit Deaepanum» (¢ U3M. U JIOM.,
Betym. B ety ¢ 01.09.2020). — URL: http://www.consultant.ru/document/cons_doc LAW 140174 (nata ob6pamienus: 28.09.2020).
[Tacnopt HauuoHanapHOrO npoekrta «O0pa3oBanue» (yTB. npesuanymom Cosera npu Ilpesnnente PO no crparernueckomy pa3BUTHIO
U HAIIMOHAJBHBIM IPOEKTaM, IpoTokoid ot 24.12.2018 Ne 16). — URL: http://www.consultant.ru/document/cons_doc_LAW_319308/ (nara
obpamenns: 10.03.2021).

l'ocynapcTBennass nmporpamma Poccuiickoit @enepannu «Paszputne obpazoBanus» (ytB. IlocranoBnenumem IlpaBurennctBa PO ot
26.12.2017 No 1642 (pem. ot 22.02.2021) «OO6 yTBepKICHWU TOCYIapCTBEHHOW mporpammbl Poccuiickoit ®Denepanyu «Pa3sutne



http://www.consultant.ru/document/cons_doc_LAW_140174
http://www.consultant.ru/document/cons_doc_LAW_319308/

oOpazoBanus». —  http://www.consultant.ru/document/cons_doc LAW 286474/cf742885e783e08d9387d7364e34f26f87ec138f/ (nara
obpamenus: 10.03.2021).

[Ipodeccuonansubiii crannapt «llemaror (memarormueckasi I€ATEIbHOCTh B JIOIIKOJBHOM, HAadaJbHOM OOILEM, OCHOBHOM OOIIEM,
cpeaHeM obieM o0pa3oBaHun), (BOCIIUTATEIb, YUuTeNb)» (ped. ot 16.06.2019) (IIpuka3 MunucTEepCTBa TpyAa M COUUAIBHOMN 3amuThl PO
ot 18 okta6pst 2013 1. Ne 544H, ¢ n3MEHEHUSIMU, BHECEHHBIMU NPUKa3oM MuHucrepcTBa Tpyaa u couzamutel PO ot 25.12.2014 Ne 11151 n
ot 5.08.2016 r. Ne 4221). — URL.: http://knmc.centerstart.ru/sites/ knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (nara oOparieHus:
10.03.2021).

[Ipodeccuonanpupiii crangapt «llegaror momonHUTeNnbHOrO oOpaszoBaHus netedl M B3pocibix» (IIpukaz3 MunucrepcTBa Tpyaa u
conuanbHOi 3amuTel PO ot 05.05.2018 Ne 298 «OO0 yrBepkmeHun mnpodeccnonampHoro cranmapra «llemaror IOMOTHUTETHHOTO
oOpazoBanusi Jjeredi um B3pociubix»). — URL: https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/index.php?ELEMENT _ID=48583 (nara oopamienus: 10.03.2021).

®denepanbHbId TOCYAApPCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOrO oO0IIero ooOpasoBaHus (yTB. MpukazoM MuHHCTEpCTBA
obpazoBanusi U Hayku Poccmiickoit @enepanuu ot 17.12.2010 Ne 1897) (pem. 21.12.2020). — URL: https://fgos.ru (mata oOparieHus:
10.03.2021). ®enepanbHbIid TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEAHETO 00IIero oopazoBanus (yTB. MpHUKa3oM MHUHUCTEPCTBA
oOpaszoBanusi u Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413) (pen. 11.12.2020). — URL: https://fgos.ru (mata oGparieHus:
10.03.2021).

Metoanueckue peKOMEHAAlMU MO CO3JaHMI0 M (PyHKIMOHMpOBaHWIO ILeHTpa «Touka pocta» Ha 0Ga3e o0O0IIE00pa30BaTENBHBIX
opranm3aiuii (yTB. pacmnopsbkeHrMeM MuHHCTepcTBa mpocBemieHus Poccuiickoit ®eneparuun ot 12.01.2021 Ne P-4). — URL:
http://www.consultant.ru/document/cons_doc_LAW_374695/ (nara oopamenus: 10.03.2021).

MeTtonuyeckne peKOMEHIAINN M0 CO3/IaHHI0 U (YHKIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OPTraHU3AIMSIX, PACTIOJIOKEHHBIX B
CEIbCKOM MECTHOCTH U MaJlbIX ropojiax, LIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HampaBieHHOcTed («Touka
pocta») (YTBepKIeHBI pacnopsbkeHrneM MuHucTepcTBa npocBenienus Poccuiickoit @enepanuu ot 12 staBapst 2021 . Ne P-6). — URL:
http://www.consultant.ru/document/cons_doc_ LAW_ 374694/ (nata oopamenus: 10.03.2021).

[Tporpammsrl o xumuu s 10-11 kiacco (aBropsl [.E. Pymsutuc, ®.I'.®enpaman M.: «I[IpocBemnienne», 2016 ).

Yuebnuku: - Aptophl: [.E. Pymutuc, ®.I'. ®enpaman «Xumus. 10kmacc», yueOHUK ajis 00IIeo0pa3oBaTeNbHBIX OpraHu3auii; M.:
«IIpocsemienne» 2020 r. PekomennoBano MunuctepctBoM oOpa3zoBanus U Hayku Poccuiickoit denepannu, «Xumus 11 kimace», yueOHUK
s o0rieoopa3zoBaTenbHbIX opranusanuii; M.: «IIpocsemenue» 2021 .
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TOUKA \! POCTA

I[lnannpyemblie pe3yJibTATHI H3YUYeHUS Y4eOHOT0 MpeaMeTa « XUMHD):
B pe3yrvmame usyuenus yueonoz2o npeomema «Xumus» Ha ypoeHe 0CHOBHO20 00uie2o 00pazoeanus:
Boinycknuk nayuumca: -packpblBaThb Ha IMPHUMEpax pPOJb XUMHUA B (POPMUPOBAHMHM COBPEMEHHON HAy4YHOH KapTUHBI MUpPa U B MPAKTUYECKON
NesITeNIbHOCTH YEJIOBEKa; -AEMOHCTPUPOBATh HAa MIPUMEPAX B3aUMOCBSI3b MEX1y XUMHUEH U IPYTUMU €CTECTBEHHBIMU HAayKaMH;
-pacKphIBaTh Ha IPUMEPAX TOJOKEHUS TEOPUU XUMHUECKOTo cTpoeHus A.M. bytieposa;
-noHuMaTh ¢uznyeckuit cmpica [lepuoanueckoro 3akona JI.M1. MenjeneeBa v Ha €ro OCHOBE OOBACHATH 3aBUCUMOCTb CBOMCTB XUMUYECKHX JIEMEHTOB
1 00pa30BaHHBIX MU BEILECTB OT 3JIEKTPOHHOI'O CTPOEHUSI aTOMOB;
-00BSICHATH IPUYUHBI MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIUX MPEICTABICHHI 00 X COCTaBE U CTPOCHHH;
-[IPUMEHSATh IPaBUJIa CUCTEMAaTUYECKOW MEXAYHApPOJHOW HOMEHKJIATYpbl KaK CPEACTBA Pa3IMYEHMs] U UICHTHU(PUKALMU BEIIECTB 10 MX COCTABY U
CTPOCHHIO; -COCTaBISATh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbI OPraHMYECKHX BEIIECTB KaK HOCHTENeH MH(pOpMalluu O CTPOSCHUH BEIIECTBA, €T0
CBOMCTBAX M MNPHUHAIJICKHOCTH K OINPEICICEHHOMY KJacCy COEIUHEHMH; -XapaKTepu3oBaTb OpPraHMYECKHE BELIECTBa IO COCTAaBYy, CTPOCHUIO U
CBOMCTBaM, YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKy JAHHBIMU XapaKTEPUCTUKAMH BEIECTBA;
-IPUBOAMUTDH MPUMEPHl XUMUYECKUX PEAKIUi, paCKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA THUIMYHBIX MPEICTABUTENIEH KJIACCOB OPraHUYECKUX BEILIECTB C
LEJIBIO0 UX UJCHTU(UKAMHN U O0BSICHEHUS 00JIACTH MPUMEHEHHSI; -IIPOrHO3UPOBATh BO3MOXKHOCTh MIPOTEKaHNU XMMUYECKUX peakiyil Ha OCHOBE 3HAHUH
O TUIIAX XMMHUYECKOHN CBSI3U B MOJIEKYJIAX PEAreHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;
-MCII0JIb30BaTh 3HAHUS O COCTaBe, CTPOCHUU U XMMUYECKMX CBOMCTBAX BEILECTB Ul O€30MaCHOTO MPUMEHEHUS B IPAKTUYECKOH e TeTbHOCTH;
-IPUBOJAUTH TPUMEPHI MPAKTHUUECKOTO HCIOJb30BAaHUS IMPOJIYKTOB IMEPEepadOTKHM HEPTH M MNPUPOJHOrO rasza, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN
(Mo TUIICHA, CUHTETHMYECKOr0 KayyyKa, aleTaTHOro BOJOKHA); -IPOBOJUTH OMBITHI 10 PAClO3HAaBaHMIO OPraHMYECKHUX BELIECTB: IJIMLEPHHA,
YKCYCHOM KHCJIOTBI, HENPEAENbHbBIX JKUPOB, TTIIOKO3bI, KpaxMaia, OeJIKOB — B COCTaBe MUILEBBIX TPOAYKTOB U KOCMETUYECKUX CPE/ICTB;
-BJIa/IETh NPaBWJIaMH U IpueMaMy 6e30nacHoil paboThl ¢ XUMHUYECKMMH BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHHEM;
-yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peaKIMy U CMELEHUS] XUMHUUECKOI0 PaBHOBECHSI OT Pa3IMYHbIX (PAKTOPOB C LENbIO ONPEes CHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUUYECKUX NTPOLIECCOB; ~-IIPUBOAUTH IPUMEPHI TUAPOIIN3A COJIEN B IOBCEJHEBHOM KU3HU YEIIOBEKA;
-IIPUBOAUTH IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIX PEAKIINI B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCaX U KU3HEAESITETbHOCTH OPIaHU3MOB;
-IPUBOJUTH IPUMEPHI XMMUYECKUX PEaKIUi, paCKpPBIBAIOIINX OOIME XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB — METAJIIOB U HEMETAIIJIOB;
-IPOBOJIUTh PAacyeThl Ha HAXOXKJIEHUE MOJIEKYISPHON (OpPMYJbl YIIeBOJIOPOAa MO MPOAYKTaM CrOpaHHsl U MO €ro OTHOCHUTEIbHOW IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; -BIaJeTh IpaBUiIaMU O€30MacHOro OOpalleHus ¢ €IKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIECTBAMH, CpPEACTBAMHM OBITOBOM XHMHH; -OCYHIECTBJIATH MOUCK XMMHUYECKOW HMH(OpPMaNMU MO Ha3BaHUSIM, HUJEHTHUPHUKATOpaM, CTPYKTYpPHBIM
(dbopmynaM BEIIECTB; -KPUTUYECKH OLIEHHBATh M MHTEPIPETHPOBATH XMMHUUYECKYI0 MH(OPMAINIO, COJEpPKALIYIOCS B COOOIIEHUAX CPEACTB MAaCCOBOM
uHpopmanuu, pecypcax HHTepHeTa, HAy4HO-NOMYJSIPHBIX CTaThAX C TOYKHU 3pPEHUS €CTECTBEHHOHAyYHOM KOPPEKTHOCTH B ILIEJIAX BBISBICHUS
OIMOOYHBIX CYKICHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIUH;



-TIPEJICTABIIATH IYTH PELICHUS III00AIBHBIX MPOOIeM, CTOSIINX TEePel YEIOBEUECTBOM: SKOJIOTMUYECKHUX, SHEPTeTUYECKHUX, CHIPhEBBIX, U POJIb XUMHUU B
PELICHUH ITUX MPOOIIEM.

Boinycknuk nonyuum 603m03cHOCHb HAYUUMbCA:

-WLIIOCTPUPOBATH HA IPUMEPaAX CTAHOBIICHUE U 3BOJIIOLIMIO0 OPraHUYECKON XMMHH KaK HAyKU Ha Pa3JIMYHbIX HCTOPUYECKUX JTallaX €€ pa3BUTHUS;
-MCIIOJIb30BaTh METO/Ibl HAYYHOTO MMO3HAHMS MTPH BHIMIOJIHEHUH ITPOEKTOB U y4eOHO-MCCIIEI0BATEIBCKUX 3a/1a4 110 U3YUYEHHIO CBOMCTB, CLIOCOOOB
IIOJIy4EHUS U PACIIO3HABAHUS OPIraHUYECKUX BEIIECTB;

-00BSACHATH NPUPOAY U CIIOCOOBI 00pa30BaHUs XMMUYECKOM CBSI3U: KOBAJCHTHOU (MOJISPHOM, HEMOISPHO), HOHHON, METAJUIMYECKOM, BOJOPOJHOM — €
LIEJIbIO ONIPENETICHHS] XUMUYECKON aKTUBHOCTH BEILECTB;

-yCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXY KJacCaMM OPraHMYECKUX BEIIECTB JJIs 00OCHOBaHUS NMPUHIUIHAIBHON BO3MOKHOCTH IOJIY4YEHUS
OpPraHUYECKUX COCAVMHEHHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

-yCTaHABJIMBATh B3aUMOCBS3U MEXAY (akTaMH U TEOpHEH, MPUUUHOM U CIEICTBHEM IIPH aHaIU3e MPOOJEMHBIX CUTyalud U 0OOCHOBAaHUU
IIPUHUMAEMBIX PELICHUN HA OCHOBE XMMUYECKHUX 3HAHUM.

Yuenuk na 6azoeom ypoene nonyuum 6o3morcnocmo nayuumoca:

-MCII0JIb30BaTh METO/Ibl HAYYHOT'O [TO3HAHMS [IPU BHINOJIHEHUH [TPOEKTOB U y4eOHO-UCCIIeI0BATEIbCKUX 3a/1a4 10 U3YUYEHHIO CBOMCTB, CLIOCO0O0B
IIOJIy4YEHUS U PACIIO3HABAHHUS BEILIECTB;

-00BSACHATH IPUPOAY U CIIOCOOBI 00pa30BaHUS XMMUYECKOHN CBS3U: KOBAJEHTHOU (IOJSPHOM, HENOISIPHON), MOHHOM, METANINYECKOM, BOJOPOJHOM — €
LIEJIBIO OIIPE/IEIICHNs] XUMUYECKON aKTUBHOCTH BEILIECTB;

-YCTaHaBJIMBATh T€HETUUYECKYIO CBS3b MEXKAY KJIACCAMU OPTaHUYECKUX U HEOPraHWYECKUX BELECTB AJIsi 0O0CHOBAaHUS B3aMOCBSI3H.

-yCTaHaBJIMBaTh B3aMMOCBSA3M MEXAY (pakTamMu W Teopuel, MPUYMHON M CIIEACTBHEM IPHU aHAJINW3€ MPOOJIEMHBIX CUTyallMil 1 000CHOBaHUU
IIPUHUMAEMBIX PELICHUN HA OCHOBE XUMUYECKHUX 3HAHUM.

IIpenmerHblie pe3yjbTaThl (0230BbIii YPOBEHBb):

1.chopMHUPOBAaHHOCTH PEJCTABICHUN O MECTE XMMHUU B COBPEMEHHON HayYHON KapTHHE MHUpPA; TOHUMaHUE POJIM XUMHUH B POPMUPOBAHUU KPYro3opa U
(GYHKIMOHATIBLHON TPAMOTHOCTH YelloBeKa JUIs pelleHNs NPaKTHYEeCKUX 3a/1aY;

2.BJIAJICHHE OCHOBOIOJIAralOIMMN XUMUYECKHMH IOHATHAMH, TEOPUSMHU, 3aKOHAMHM M 3aKOHOMEPHOCTSMH; YBEPEHHOE IOJIb30BAHHE XUMHUYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3.BJIaZIcHNE€ OCHOBHBIMM METOJAMHU HAy4YHOTO IO3HAHUS, MCMOJb3YEMbIMH B XHMHUHU: HAOIIOJIEHUE, OMHCAHHME, U3MEpPEHHE, HKCIEPUMEHT; yMEHHE
0o0pabarTbIBaTh, OOBSICHATH PE3YJbTAThl MPOBEIEHHBIX OMNBITOB W JeJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTh METOJbl MO3HAHUS NPU PEHICHUH
MIPAaKTHUYECKUX 3a/1a4;

4.c(hopMUPOBAHHOCTh YMEHHUS AaBATh KOJUUYECTBEHHbIE OLIEHKU U MPOBOAUTH PACUEThl IO XUMUYECKUM (OPMYIIaM U YPaBHEHUSM;

5.BlIajIeHHE MPaBHJIaMU TEXHUKH O€30MacCHOCTH MPH MCIIOIb30BAaHUHM XMMHUECKHUX BEIIECTB;

6.c(OpMHPOBAHHOCTb YMEHUS KJIAaCCU(PUIIMPOBATH OPraHUYECKHE BEIIECTBA U PEAKIIUH [0 PA3HBIM MIPU3HAKAM;

7.chopMHUPOBAaHHOCTH YMEHHUS OMMCHIBATh M Pa3INuaTh U3YUYE€HHBIE KJIACChl OPraHMUYECKHUX BEIIECTB;

8.c(hOopMUPOBAHHOCTh YMEHUS JeNaTh BBIBOJBI, YMO3AKIIOUEHUS U3 HAOMIONECHUH, XUMHUECKUX 3aKOHOMEpPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA
HEU3YYCHHBIX BELIECTB 10 AHAJIOTUU C U3yYEHHBIMU;

9.chopMHPOBAHHOCTb YMEHUS CTPYKTYPHPOBATh U3yYCHHBII MaTeprall 1 XUMUYECKYI0 HH(POPMAIIUIO, [TOJy4yaeMyl0 U3 pa3HbIX HCTOYHHUKOB;



10. chopMUpPOBAaHHOCTH COOCTBEHHOM MO3HIIMY 110 OTHOIIEHUIO K XUMUYECKON HH(DOPMAITUH, TIOTYy4aeMOii U3 pa3HbIX HCTOUYHHKOB;

11. cpopMUPOBAHHOCTh YMEHHS aHATU3UPOBATH U OLIEHWBATH MOCJEACTBUS MPON3BOACTBEHHON U OBITOBOM JI€ATEIbHOCTH, CBA3AHHON C IepepaboTKOiM
OpPraHUYECKUX BELIECTB;

12. oBnajieHHEe OCHOBAaMHU HAayYHOI'O MBIIUIEHUS, TEXHOJOTUEN NCCIEA0BATENbCKON U TPOEKTHOM IEATEIbHOCTH

13.cpopMupOBaHHOCTH YMEHHS TPOBOIUTH SKCIIEPUMEHTHI PA3HOM AMIAKTHUECKON HAPaBICHHOCTH;

14.chopMUPOBAHHOCTH YMEHUS OKa3bIBATh IEPBYIO MOMOILb TPU OTPABIICHUAX, 0)KOTaX U IPYrUX TPaBMax, CBS3aHHBIX C BEIIECTBAMU U JIaOOPATOPHBIM
o0opymoBaHUEM.

MeTtanpeameTHsblie pe3yJbTAThI:

1.chopMHUPOBAHHOCTh YMEHUS CTABUTH LIE€IM U HOBBIE 3a/1a4M B yueOe U M03HaBaTEIbHON AESITENFHOCTH;

2.0BJa/ieHUe NIPUEMaMH CaMOCTOSITENIbHOTO IJIaHUPOBAHUS MyTeH JHOCTIKEHUS 11eNd, YMEeHHs BbIOUpaTh 3G (HEeKTUBHBIE CIIOCOOBI pEelIeHNs Y4eOHbIX U
ITO3HABATEJIbHBIX 337124,

3.c(hopMHUPOBAHHOCTh YMEHUSI COOTHOCUTh CBOU JAEUCTBHUS C INIAHUPYEMBIMU PE3YyJIbTaTaMU;

4.chopMHPOBAHHOCTh YMEHHUSI OCYIIECTBIISATH KOHTPOJIb B IPOIECCE JOCTUKEHHS pe3ylibTaTa, KOPPEKTUPOBATH CBOM JI€WCTBHUS;

5.c(hopMHpPOBAaHHOCTH YMEHUS OLIEHUBATH IPABUIIBHOCTH BBIIIOJHEHUS YUEOHBIX 33/1a4 U COOTBETCTBYIOLINE BOZMOXKHOCTH UX PELICHUS;
6.chopMHpOBAaHHOCTH YMEHHUS aHATU3UPOBATH, KJIacCu(PUIIMPOBaTh, 000011aTh, BELIOUPATh OCHOBAHUS U KPUTEPUU IS YCTAHOBJICHUS IPUYMHHO-
CIICZICTBEHHBIX CBA3CH; 7.cHOPMUPOBAHHOCTh YMEHHS IPUOOPETATh M IPUMEHSTHh HOBBIC 3HAHUS;

8.c(hOopMHUPOBAHHOCTh YMEHHS CO37aBaTh MPOCTEHIIINE MOJIEIH, UCTIOJIb30BaTh CXEMbI, TAOIUIIBI, CHMBOJIBI JUISl PEeIICHUS] Y4eOHBIX U MMO3HABATEIbHBIX
3aj1a4; 9.0BNaJIeHNE HAa BBICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAayYHBIX TEKCTOB.

10. cpopmupoBaHHOCTH YMEHUS YPPEKTUBHO OPraHU30BaTh yueOHOE COTPYTHUYECTBO 1 COBMECTHYIO €ATEIbHOCTh, PA00TAaTh HHIANBUAYAIBLHO C
Y4€TOM OOILMX UHTEPECOB;

11. cpopMUPOBAHHOCTHh YMEHHS OCO3HAHHO HCIIOIH30BATh PEUEBHIE CPEACTBA B COOTBETCTBHH C 3a7jauaMi KOMMYHUKAIIHH;

12.BBICOKHI YPOBEHb KOMIIETEHTHOCTH B 00sacTu ucnosibzoBanus UKT;

13.copMUPOBAHHOCTH FIKOJIOTMUECKOTO MBILUICHUS;

14.chopMUPOBAHHOCTh YMEHHS NMPUMEHATHh B MO3HABATEIHHOM, KOMMYHHUKATUBHOM W COIMAIBHOM TMPaKTUKE 3HAHUS, MOJYYCHHBIC MPU HU3YYCHHH
npeamera.

JInunoctHbie pe3yabsTathbl: (bynyT chopmupoBans)

1.chopmHpoBaHHOCTH TOJOKUTENHHOTO OTHOIICHUS K XUMHH, YTO 00yCIIaBIUBAET MOTUBAIIMIO K YI€OHOM e TEILHOCTH B BRIOpaHHOM cepe;
2.chopMHPOBAHHOCTh YMEHHMSI pelIaTh MPOOIEMbI TOMCKOBOTO M TBOPUECKOTO XapaKTepa;

3.chopMHPOBAHHOCTh YMEHUS MMPOBOAUTH CAMOAHAIN3 M OCYILECTBIIATH CAMOKOHTPOJIb U CAMOOLIEHKY HAa OCHOBE KPUTEPHEB YCIIEIIHOCTH;
4.c(hopMUPOBAaHHOCTH TOTOBHOCTH CJIEZIOBATh HOPMaM MPHUPOJIO- U 3A0POBbECOEPEraroIero MoBeAeHus;

5.chopMHpPOBAaHHOCTH IPOYHBIX HABBIKOB, HATPABJICHHBIX HAa CAMOPAa3BUTHE Yepe3 caMO00pa30BaHUE;

6.chOpMHUPOBAHHOCTH HABBIKOB TIPOSIBIICHUS IO3HABATEIHHON MHUIIMATHUBHI B yUeOHOM COTPYIHUYECTBE.



TOUKA \\’pocm

COILEPKAHUE YYEBHOI'O IPEIMETA
11 kaacc (344; 14. B He/ge10)

Teoperudyeckne 0CHOBbI XUMHMHU
Baxkneiiine XxuMuyeckue MOHATHS U 3aKOHbI. XUMHUYECKUH 3yieMeHT. ATOMHBIN HOMep. MaccoBoe unciio. Hyknmuasl. Pagunonykiuel. M30Tombl.
3aKOH COXpaHEHHs MacChl BEIIECTB. 3aKOH COXPAaHEHUs U MpeBpaileHus sHepruu. Jledext macchl.
[lepuonnueckuii 3aKoH. DneKTpoHHas KoH(urypauus. ['padudeckas snexTponHas Gopmyna. Pacnpenenenue 3JeKTPOHOB B aTOMaxX 3JIEMEHTOB MaJIbIX
U OOJBIIMX TMEepHomoB, S-, P-, d-, f-anmementsr. JlanraHOWABI. AKTHHOWIBI. VICKYCCTBEHHO TIOJIy4CHHBIC 3J€MEHTHI. BaieHTHOCTh. BaneHTHbIC
BO3MOKHOCTH aTOMOB. BOJIOpOIHBIE COEIMHEHNS.
Crtpoenue BemiectBa. MonHas cBs3b. KoBanenTHas (MOJsipHAs U HEMOJApHAs) CBS3b. DIEKTpOHHAs Qopmyina. Meraminueckas cBsi3b. BomopomHas
CBS3b.
['uOpuau3anys aTOMHBIX OpOUTaJIeH.
Kpucrannsl: aToMHbIE, MOJIEKYJISIPHBIE, MOHHbBIE, METAJNINYECKUE. DIIEMEHTapHas s4yeika.
[Tomumopdusm. [Tomumopdubie Mogudukauu. Ammotponus. M3omepus. 'omonorus. XuMUYECKUN CHHTE3.
Xumuueckue peakiuu. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU. Peakiuu pas3noxeHus, COeAMHEHUs, 3aMelleHusl, OOMeHa. DK30TepMUYECKUE U
sHAO0TepMUYecKUe peakiuu. OOpaTumbie 1 HeoOpaTuMble peakuuu. TernoBoit apdext peakiuu. 3akoH ['ecca. Tepmoxumudeckue ypapHenus. TemioTta
oOpasoBanwus. Temnora cropanusi.
CKopoCTh XMMHUECKOHN peaklini. AKTUBHPOBAHHBIN KOMIUIEKC. 3aKOH AEMCTBYIOMMX Macc. KHHETHYeCKOe ypaBHEHUE PEAKIIMH.
Xumunueckoe papHoBecue. [Ipunuumn Jle [latense.
PactBopsl. [lucniepcHble cucteMsbl. PacTBopsl. I'pyboancnepcHble cUCTEMBI (CyclieH3uu U 3MyJibeut ). Komonanelie pacTBOpHI (30511). A3po30J1H.
CriocoObl BEIpayKEHUS! KOHIIEHTPAIMK pacTBOPOB. MouisspHasi KOHIIEHTpaLusl (MOJIIPHOCTB ).
ONeKTpOIUTHI. DNeKTpoauTrudeckas nucconnanus. Crenens aucconuanuu. KoHcranra gucconumanuu. BonoponHslii nmokasarens. Peakiyuy MOHHOTO
oOMeHa. ['maponu3 opranndeckux BeuiecTs. ['uaponus coneit.
DNEKTPOXUMHUYECKHE PeaKIMH. | abBaHNYECKUM 21eMEHT. DieKTpoabl. AHoA. KaTton. AKKymynsTop. TOIUIMBHBIN 31€MEHT. DJIEKTPOXUMUS.
Psan ctannapTHBIX 31EKTPOAHBIX MOTEHIMAN0B. CTaHaapTHbIe ycinoBusa. CTaHAapTHBIM BOJOPOIHBINA JIEKTPOI.
Koppo3us metannos. Xumudeckasi U 3J1€KTPOXUMHUECKask KOPPO3USL.
DJIEKTPOJIN3. DIIEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIN3 PACIIIABOB.
Heoprannyeckasi Xumus
Mertanbl. CriocoObl MmosydeHus: MeTayuioB. Jlerkue u Tskenble MeTalbl. JIerkomniaBkue U TyromjiaBkue MeTajuibl. MeTtannudeckue 3yeMeHTsl A- u b-
rpyni. Mens. Hunk. Turan. Xpom. XKenezo. Hukens. [Tnatuna. Crinassl. Jlerupytromnue no6asku. Yepusie metasuibl. L{BeTHble MeTamnsl. YyryH. Crainb.
JlernpoBannsie ctanu. OKCUIBI U TUAPOKCHUIBI METAIIOB.
Hewmeramnsl. [IpocTteie BemecTBa — HemeTauibl. Yriepoa. Kpemuuii. Azot. ®ochop. Kucinopoa. Cepa. drop. Xiop.
Kucnotnsle okcnapl. Kucnopoaconepsxkamue kucaotsl. CepHas KuciaoTa. A30THas KucioTa. BogopoiHble coelMHEHNsT HEMETAJUIOB.
['eneTnyeckas CBSA3b HEOPraHNYECKUX U OPTaHUYECKUX BELIECTB.
XumMus 4 )KU3Hb
XHUMHYECKasi IPOMBIIUIEHHOCTb. XUMUYECKAsi TEXHOJIOTUSI XUMHYECKOTO 3arpsA3HEHUS.



TOUKA i'pocrA
Hemoncmpayuu. (C ucnonvzosanuem ooopyoosanusn « Touxa pocmay) '
Moenu HOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX U METANINYECKUX KPUCTAIUIMUECKUX PELICTOK.
Monenu MoIeKy H30MEPOB M TOMOJIOTOB
Pa3nuyHble TUIIBI XUMUYECKUX PEAKIINM, BUICOONBITHI [10 OPraHUYECKOW XUMHH.
OO0pa3ibl METaJUIOB U UX COeIMHEHUH, CIJIaBoB. B3anuMoelicTBre METAIOB ¢ KUCIOPOIOM, KHCIOTaMU, BOJIOM.
JlokazarenbcTBO aM(OTEPHOCTH AIFOMUHUS U €r0 THAPOKCHIA.
BiaumopeiicTBue Meau U xKenesa ¢ KUCIOPOI0M; B3aUMOJICHCTBUE MEIU U Keje3a ¢ KUCI0TaMu (cepHasi, COJIsIHAs).
ITonyuenune rugpokcuioB meau (1) u xpoma (L), okcuna meau. BzaumoaeiicTBiue OKCUI0B U THAPOKCUIOB METAJIIIOB € KMUCIOTaMHU.
JlokazatenbcTBo amporeprocT coeaunenuid xpoma(lll).  OOpa3ipl HEMETAIIOB.
Mogenu KpUCTaJUTMYECKHX PEHIETOK ajamasa u rpadura.
[TonydyeHnne amMmmuaka U XJIOpOBOJIOPOa, PACTBOPEHHE UX B BOJIE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB ATHX BEIIECTB.
Coxuranue yriast U cepbl B KHCIOpPOJE, ONpeAesieHUe XUMUYECKUX CBOMCTB NPOAYKTOB CropaHus. B3aummopneilcTBue ¢ MeIpl0 KOHLEHTPUPOBAHHOMN
CEpHOI KUCIIOTHI, KOHIICHTPUPOBAHHOM U pa30aBIEHHOMN a30THOM KHCIIOTHI.
O06pa3s1sl cpeicTB OBITOBOW XUMUH, MHCTPYKIIUH 110 UX TIPUMEHEHUIO.

Jlabopamopuwie onvimot. (C ucnonvzosanuem ooopyoosanusn « Touka pocmay)

N3ydeHne BIUSHUS pa3InIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX peakiuii. OnpeaeneHue peakiiuy Cpeibl YHUBEPCATbHBIM HHIANKATOPOM.
I'maponus cosen.

Ilpakmuueckue padomot (C ucnonvzosanuem ooopyoosanusn «Touxa pocmay)

[IpuroToBneHue pacTBOPOB C 3a/IaHHON MOJISIPHOM KOHIIEHTpalue». Pelenne skcnepruMeHTaNbHbBIX 3a/1a4 10 TeMe «MeTasibi»

Pemenwe skcriepuMeHTATBHBIX 33124 110 TeMe «Hemeramib

TEMATHYECKOE IINTAHUPOBAHHUE

pasoen mema yacos | Ilpaxmuy. | Konmponwh.
IToBTropenue kypca 10 ki 1
1 TeopeTnueckune ocHoBbI XuMuu (194) 19 1 1

1.1 Baxkneiinme XuMHYECKHAE IIOHATUS U 3aKOHBI

1.2 Ctpoenue BemiecTBa

4
3
1.3 XuMuyeckue peakiuu 3
5
4

1.4 PactBopbl 1

1.5 DAEeKTpPOXUMHUECKUE PEAKIIUU 1
2 Heoprannueckas xumus 11 2

2.1 Metamibl 6 1

2.2 Hemeransl 5 1 1

3 XumMus 1 JKU3Hb 3

Hroro 34 3 2




TOUKA \!pocm

KAJIEHAAPHO-TEMATUYECKOE IVIAHUPOBAHMUE (11 kaacc)

nara | HaumeHoBaHus pa3ienoB U TeM XapaKkTeprucTUKa OCHOBHBIX BUJOB JESITEIbHOCTH YUEHHKA (Ha ypoBHE | Marepuai k
y4eOHBIX ICUCTBUIN) H3Y4YEHUIO
1.IToBropenue kypca xumun 10 knacca
Teopernueckue ocHOBbI XumMuu (194)
Bakneiinme XuMn4yecKkne MOHATHS M 3aKOHBI (4 1)

2. Xumuueckuit dnemenT. Hyxmuaer. 30Tomnsl. [IepeunciiaATh Ba)KHEUIINE XapaKTEPUCTUKU XUMHUECKOTO JJIEMEHTA. m.1,2
3aKOHbI COXPaHEHUSI MacChl U SHEPTUU B XUMUHU. OOBACHATD pa3IUUue MEXKIY MOHATUIMHU «XUMHUYECKHM SJIEMEHT,
(C ucnonvszoeanuem obopyoosanusn «Touka pocmay) | «HyKIHAI», «<M30TON». [I[pUMEHSITh 3aKOH COXpPAHEHHS MacChl BEIIECTB
3.Tepuomuueckii 3akom. Pacrpesescrue anextporos | 1PY COCTaBICHUH ypaBHEHUH XUMHUYECKUX peakuuid. Onpenensrsb .34
B ATOMAX SIIEMEHTOB MATEIX U GObIIMX IEPHOIOB. MaKCHMaJIbHO BO3MOXHOE YHUCJIO AIEKTPOHOB HAa SHEPreTHUECKOM
(C ucnonvsosanuem obopydosanus «Touxa pocmay) ypOBHE. 3anuchIBaTh rpauyeckue 3eKTPOHHbIE (POpMyIIbl S-, P- U d-

3JIEMEHTOB. XapaKTepHU30BaTh MOPSIOK 3aII0JIHEHUS JIEKTPOHAMHU
4 JI0JI0)KEHHE B IIEPHOAMYECKON CHCTEME BOLOPOa, SHEpPreTUYECKUX YpOBHEH U MoAypoBHEH B aToMax. OOBACHATH, B UM 5
JIAHTAHOM/IOB, AKTHHOUIOB H HCKYCCTBEHHO 3aKIII0YaeTcs: GU3MUECKUI CMBICI TIOHSTHS «BaJICHTHOCTEY». OOBSACHATD,
[OJTYYCHHBIX HIEMEHTOB. YeM OIpeNIeNII0TCs BaJIEHTHbIE BO3MOXKHOCTH aTOMOB Pa3HbIX

aneMeHTOB. COCTaBIATh rpapuuecKue MEKTPOHHbIE POPMYJIBI a30Ta,
5.BaneHTHOCTh U BaJIEHTHBIE BO3MOKHOCTH aTOMOB ¢bocdopa, kucIOpoIa U CEPB, @ TAKKE XapaKTepPU30BaTh U3MEHEHUS n.6
(C ucnonvszoeanuem ooopyoosanus «Touka pocma») | pPaanyCcoB aTOMOB XUMHYECKHMX DJIEMEHTOB I10 IIEPHOJAaM U A-Tpynmam

NEPUOINYECKOI TabIUIIBI

Crpoenue BemecTBa (34)

6.0OcHOBHBIE BUBI XUMUUYECKOH CBsi3U. MlOHHas 1 OOBsACHATH MEXaHU3M 00pa30BaHUsl HOHHON M KOBAJIEHTHOH CBSA3H U n.7,8
KOBAJICHTHAs CBsI3b. MeTajuinueckas CBA3b. 0COOCHHOCTH (PU3NYECKUX CBOMCTB MOHHBIX U KOBAJIEHTHBIX
Bonopoanas cBs3b. COCIMHEHUM.

CocTaBndTh 31eKTpOHHBIE (OPMYIIBI MOJIEKYJT KOBAJIEHTHBIX
7.1IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYIL. COCJIMHECHMUI. OU6MCH;IUTL MeEXaHUu3M O6p330§aHI/I5{ BOJIOPOJTHOM U 1.9
(C ucnonvsosanuem obopydosanus «Touxa pocmay) METaJLINYECKOl CBASEH 1 3aBUCHMOCTb CBOHCTB BEIECTBA OT Bi/la

XUMHUYECKOH cBA3H. OOBSACHATH MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYIT
8.CtpoeHne KprucTamios. Kpucrammaeckue pemerky, | OPTAHAYECKUX H HEOPraHUYECKUX COCAMHCHHIT C MOMOIIBIO m.10,11
TIpHYMHBl MHOTOOOPA3HUs BEILECTB. npeacTaBiIeHu o rtudpuau3anuu opourtaneit. OObACHATH 3aBUCUMOCTD
(C ucnonvzosanuem oéopyoosanusn « Touxa pocma») CBOMCTB BELIECTBA OT TUIIA €70 KPUCTATUINYECKOH pemeTkH. OObICHSITD

MIPUYMHBI MHOTOOOpa3usl BEIIECTB

Xumuyeckue peakuuu (3 1)
| 9. Knaccugukaus XUMHUIECKUX peaKIuii. | [lepeuncasTb NPU3HAKH, 10 KOTOPHIM KJIACCU(PHUIUPYIOT XUMHUYECKUE | m.12




10.Ckopoctb xuMuueckux peakuuil. Karamus.
(C ucnonvzoeanuem ooopyoosanusn « Touka pocmay)

peakuuu.
OOBACHATH CYIIHOCTh XUMUYECKOH peakunu. COCTaBIATh YPaBHEHHS
XUMHMYECKHUX PEAKLIMH, OTHOCSIIMUXCS K ONPEACICHHOMY THUITY.

n.13,14

11.Xnmudeckoe paBHOBECHE H YCIIOBHSI €TI0 OOGBACHATH BIMSAHNIE KOHLGHTPALMI PEareHTOB Ha CKOPOCTh ToMOreHHsIx | 11.15
CMCILCHU. Y TETEPOreHHBIX peakiuid. OOBSICHATH BIMSHHUE PA3IMYHBIX (DAKTOPOB Ha
(C ucnonvsosanuem obopyoosanusn «Touka pocma») | ckopocTb XMUMUYECKOH PeakInu, a TAKKe 3HAYEHUE TIPUMEHEHHUS]

KaTaJM3aTOPOB U UHTMOUTOPOB Ha NpakTuke. OObACHATH BIUSHUE

M3MEHEHHS KOHLEHTPALMU OJTHOTO U3 pEearupyollinX BEIIECTB,

TEMIIEPATyphl U JaBJICHUS HAa CMEIEHNE XUMUYECKOTO PAaBHOBECHS

PacrBopsi (5 1)

12.JIucriepcHbIE CUCTEMBI. XapakTepu30BaTh CBOMCTBA PA3IIMYHBIX BUAOB JIUCIIEPCHBIX CUCTEM, n.16
(C ucnonvzoeanuem ovopyoosanusa «Touka pocmay) | yka3plBaTh IPUYHUHBI KOATYJISIIMN KOJUTOUIOB M 3HAYCHUE ITOTO SBJICHUSL.
13.CI10COGHI BHIPaKEHHS KOHIICHTDAIHH PACTBOPOB, Pemate 3amaun Ha TPUTOTOBIICHUE pacTBopa onpeaenéfmoﬁ MOJISIPHOM 017

KOHLEHTpaluu. | '0TOBUTE pacTBOP 3alaHHOM MOJISIPHOM KOHLIEHTPALIMH.
14.IIpaxmuueckas paboma 1 «IIpurotosieHue OOBACHATDH, TOUEMY PACTBOPHI BELIECTB C NIOHHOW U KOBAJIEHTHOM n.18
PACTBOPOB C 3a/[aHHO} MOJISPHOI KOHLICHTPALHEii». IIOJIAPHOMN CBA3BIO IPOBOAAT IeKTpuyeckuil Tok. Onpenenars pH cpenst
(C ucnonvsosanuem o6opydosanus «Touka pocmay) | © TOMOIIBIO YHUBEPCATLHOIO HHINKATOPA. OOBSCHATH ¢ TO3ULUI

TEOPUU DJIEKTPOJUTHUECKON TUCCOLMALMU CYIIHOCTh XUMHUYECKHUX
15.2nexkTponuTrdeckas gucconuaus. BogopoaHsii peakIuii, MpoTeKaIMX B BOAHOU cpene. COCTaBIsATh MOJIHBIE U m.19,20
nokasarenb. Peakuyu noHHoro oOMeHa. COKpAIIICHHBIE HOHHBIE YPABHEHMSI pEAKLIUH, XapaKTEPU3YIOLINX
(C ucnonvzoseanuem obopyoosanus « Touka pocmay) | OCHOBHBIE CBOMCTBA BAXXHEUIIMX KJIACCOB HEOPraHWYECKUX COEIUHEHUN.

OmnpenensaTs peakuio cpesibl pacTBopa coiu B Boje. CocTaBisATh
16.I'naponus opraHuYecKuX 1 HEOPraHNIECKUX YPaBHEHUs peaklii THAPOIN3a OPraHUIECKUX U HEOPTraHUYECKHUX .21
COEIMHEHU. BELIECTB
(C ucnonvzoseanuem obopyoosanus «Touka pocma»)

DaekTpoxuMHuueckue peakuuu (4 1)

17.XumMmnueckre NCTOUYHUKHU TOKA. P craHaapTHBEIX OOBACHATH MPUHIIUN pabOThI raJIbBAHUYECKOTO 1eMeHTa. OOBSICHATD, n.22,23
AIIEKTPOJIHBIX MTOTEHIIUAJIOB. KaK YCTPOEH CTaHIapTHBIM BOAOPOIHBIN 3ekTpo1. [lonb3oBaThes psaom
(C ucnonvzoeanuem obopyoosanus «Touka pocmay) | craHIapTHBIX 3JIEKTPOAHBIX MOTEHIUAIOB. OTIMYaTh XUMHYECKYIO
18. KOpPO3Hs METAITOB H e& TIPETyTIPEKICHIE. KOPPO3HIO OT 3J'I€KTpOXI/£MI/I‘—IeCKOI7L OOBSACHATD MPUHIIMITHI 3AIUTHI 1.24
(C ucnonvzoseanuem obopyoosanun «Touxka pocmay) MCTAJLTIIHECCKIX MSICTIHI OT KOPPO3HH.

OOBACHATD, KaKHe MPOLIECCHI TPOUCXOAT Ha KaTOE U aHOJIe TIPU
19.2neKTpous. AJIEKTPOJIN3E PACIIIIABOB U pacTBOPOB coJiel. COCTaBIATh CyMMapHbIE .25

(C ucnonvzosanuem ooopyoosanun « Touka pocmay)

yYpaBHEHUS peaKIuil 3JeKTPOIrn3a




20.KontponbHas padota 1 mo teme «Teopernueckue
OCHOBBI XUMUW

Heoprannyeckasi xumus (11 4)

MeTtasbi (6 1)

21.001mmas xapakTepUCTUKA U CIIOCOOBI MOTYICHUS XapakTepr3oBarh 00IIMe CBOMCTBA METAIIOB U Pa3bsICHATH HX HA OCHOBE | 11.26
METAaJIJIOB. MIPe/ICTaBICHUI O CTPOCHUU aTOMOB METAJIIIOB, METAIITINYECKON CBS3H U
(C ucnonvzoseanuem obopyoosanus «Touka pocma») | MeTaUIMYECKON KPUCTAIUTMUYECKON perieéTke. MinmrocTprupoBarth
22.0630p METAILTHUECKHX 37eMeHTOB A- 1 B- rpym, puMepaMu cnocuo61,1 MOJIy4YEHHUS METAIIJIOB. XapaKTepHU30BaTh 1.27.28
XUMHUYecKHe cBoiicTBa MeTamioB [A—IIA rpynn u anroMuHus,
23.Mezp. Lluuk. Turan. Xpowm. XKereso, HuKeb, COCTaBJISITh COOTBETCTBYIOIIUE YpaBHEHUs peakuuid. OObACHATH 1.29-32
UIATHHA. O0COOEHHOCTH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB b-rpymmn
(C ucnonvsosanuem o6opydosanusn « Touka pocman) nepnon?quKoﬁ cucremsl JI. U. I\/UIeHz[eJleeBa. CocTaBisATh ypaBHEHUS
peakIuii, XapaKTepU3yIOIIUX CBOMCTBA MEH, [IMHKA, TUTaHa, XpoMma,
24 .CnnaBsl METAJIIOB. xkenesa. [Ipencka3piBaTh CBOMCTBA CILIaBa, 3Has ero cocTaB. OOBICHSATD, m.33
KaK U3MEHSIOTCSI CBOMCTBA OKCUAOB M TUIPOKCUIOB METAIIJIOB 11O
25.0Kcujibl U THAPOKCHJIBI METAJLIOB. neprojam 1 A-Tpymnmam rnepuogudeckon Tadbmuipl. OObACHATD, Kak n.34
(C ucnonvsosanuem obopyoosanus «Touka pocma») | usMeHSIOTCA CBOMCTBA OKCHIOB M THAPOKCHIOB XUMHYECKOTO IIEMEHTA
C TIOBBILLIEHUEM CTEIIEHHU OKHMCIIEHUS €r0 aTOMa. 3aluChIBaTh B
26.IIpaxmuecxasn paboma 2 «Pemenne MOJIEKYJISPHOM U HOHHOM BHJIE yPABHEHHUS XMMHYECKHUX PEAKIIHMIA, n.35
SKCIEPUMEHTANIBHBIX 33121 110 TeMe «MeTaulbl». XapaKTEePU3YIOUIUX KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U
(C ucnonvsosanuem obopydosarnus «Touxka pocmar) | rynnokcunoB METANIOB, @ TAKKe SKCIEPHMEHTAILHO I0KA3BIBATE
HaJM4Me 3TUX CBOMCTB. Pacro3HaBaTh KaTHOHBI COJIEN C TOMOLIBIO
Ka4eCTBEHHBIX PEaKIUii
Hemeramnsi (5 v)
27.0630p HemeTauioB. CBOICTBa U IPUMEHEHUE XapakTepu30BaTh 00IME CBOIICTBa HEMETAIJIOB U Pa3bACHATH UX HA m1.36,37
BOKHEUIITNX HEMETAILJIOB. OCHOBE TPEJICTAaBIECHUI 0 cTpoeHUU aToma. Ha3wsiBaTh 001acTu
28.0611[as XAPAKTEPUCTHKA OKCHJIOB HEMETAIIIOR U MPUMEHEHHUSI BXXKHEHIIINX HEMETAJUIOB. XapaKTepru30BaTh CBOMCTBA 11.38-40
KHCIIOPOJICONIEPIKAIIAX KACTOT. OKUCTHTEBHbIE BBICIINX OKCHJIOB HEMETAIUIOB H KHCIOPOACONEPHALIIX KHCIIOT,
CBOWCTBA CEPHOI 1 A30THOM KUCIOT. BOXOPOMHEIE COCTABIIATh yPABHEHMs COOTBETCTBYIOLIMX PEAKLIH 1 OOBSICHSITH UX B
COEMHEHNS HEMETAILIOB. CBETE MpE/ICTaBIeHHI 00 OKHCTUTETHFHO-BOCCTAHOBUTEIBLHBIX peaKLysx
(C ucnosssosanuen obopydosanus «Touxa pocmar) Y BJEKTPOJIUTUYECKON JUCCOLMAIIIH. C(iCTaBJI;ITL ypaBHEHU peaKiui,
XapaKTEePU3YIONIUX OKUCIUTEIbHBIE CBOMCTBA CEPHON M a30THOM KHCIIOT.
29.I'eneTHyecKas CBA3b HEOPTaHUYECKUX U XapakTepu3oBaTh H3MCHEHHE CBOUCTB JIETYHHX BOJIOPOIHBIX n.41

OpTraHUYCCKUX BCIICCTB.

COCAMHEHHNI HEMETAJIJIOB IO EPUOAY U A- rpynIiaM NepruoIuIeCKON




30.1Ilpaxmuueckas paboma 3 «Permenue
9KCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Hemeramiby.
(C ucnonvzosanuem ooopyoosanusn « Touka pocmay)

31.KontponsHas padora 2 o teme «Heopranmueckas
XUMUSD.

cucteMsbl. /loka3pIBaTh B3aMMOCBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
coequHeHnil. COCTaBIISITh YPAaBHEHMSI XUMUYECKUX PEAKIH,
OTPaKaKOIIMX B3aUMOCBSI3b HEOPIrAHUYECKUX U OPraHUYECKUX BEILECTB,
OOBSICHATH X HA OCHOBE

TEOPHUH NIEKTPOIUTUYECKOIN TUCCOLMALINU U ITPEICTABICHUN 00
OKHUCJINTEIbHO-BOCCTAHOBUTEINBHBIX ITpoleccax. [IpakTuuecku
pacrio3HaBaTh BEIIECTBA C IOMOLIbI0 KaU€CTBEHHBIX PEeaKLUil HA AaHUOHBI

.42

Xumus v ku3Hb (3 1)

32.Xumus B npoMblIeHHOCTH. [IpuHIUIIBI
XMMHUYECKOT0 IPOU3BOJCTBA. XHUMHUKO-
TEXHOJOTMYECKHUE MPUHILIMIIBI IPOMBILUIEHHOTO

MOJIYYCHH S MCTAJIJIOB. HpOI/ISBO,I[CTBO 4YyTr'yHa U CTaJIu.

33.Xumus B ObITy. XUMUYECKasi MPOMBIIIIEHHOCTD U
OKpYKarolas cpeja.
(C ucnonvzosanuem ooopyoosanun « Touka pocmay)

34 WtoroBslil ypok 1o kypcy xumuu 11 kiacca.

OOBsACHATH HayYHbIE IPUHLUIIBI IPOU3BO/ICTBA HA IPUMEPE
MIPOU3BOJICTBA CEPHOI KHCIIOTHI.

Hepeqncnsﬂ‘b IMPUHIMUIBI XUMHUYCCKOT'O IIPOU3BOJACTBA, UCIIOJIb3YCMbIC
MIPH TIOJYYCHUHU YyTYHA.

CocTaBndTh ypaBHEHUSI XUMUYECKUX PEAKIUI, TPOTEKAIOLIUX IIPU
MOJTyYCHUU YyTYHA U CTaJIH.

CobmoiaTh mpaBuiia 0€30macHON paboTHI CO CPeACTBAMH OBITOBOM
XUMUH.

OOBACHATD NPUUMHBI XMMUYECKOTO 3arpsi3HEHUS BO3AyXa, BOJOEMOB U
MOYB

n.43-45

n.46-47

Hopmbl oneHox 3a Bce BUABI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINOJIHEHUS TPEOOBAaHUI 3HAUNUTENBHO BBIIIE YOBJIETBOPUTEIBHOIO: OTCYTCTBHE OMIMOOK, KaK IO TEKYILEMY, TaK U MO IPEIbIIyLIEMY

yuyeOHOMY MaTepHaiy; He 0oJjiee OJJHOTO HEeJ0UeTa.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAaHUH BBIIIE YAOBIETBOPUTEIBHOIO: HAINYUE 2—3 OmMOOK Uil 4—6 HEJOUETOB 10 TEKYLIEMY YUeOHOMY
MaTepHaiy; He 0oJiee 2 omnOOK WK 4 HeTOUSTOB MO MPOMIEHHOMY MaTepuaty; UCIOJb30BaHHE HEPAI[MOHAIBHBIX IPUEMOB peIIeHUs Y4eOHOM! 3a1auH.
«3» — I0CTaTOYHBI MUHUMAaJbHBIA YPOBEHb BBITIOJIHEHUS TPEOOBAHUM, TPEIBABISEMBIX K KOHKPETHOM padore: He 6onee 4—6 ommbok miun 10
HE/I0YETOB M0 TEKyILeMy Y4eOHOMY MaTepually; He Oonee 3—5 om0k uiu He 6osiee 8 HeTOYETOB 1O NPOHJIECHHOMY y4eOHOMY MaTepu- aiy.

«2» — ypOBEHb BBITIOTHEHUS TPEOOBAHUI HIKE yIOBIETBOPUTEIBHOTO: HaTM4Yue O6ojee 6 omuobok mwin 10 HeT0YETOB MO TEKYIIEMY MaTepuany;

6osee 5 ommOoOK UM OoJiee 8 HEAOUETOB 0 MPONHACHHOMY MaTepHUay.




TOUYKA \’pocm
JlaGoparopubiii onbIT: «M3MeHenue pH B X0/1€ OKMCJINTEILHO-BOCCTAHOBUTEIbHBIX PeaKkIuii» '
Teopernueckoe BBeneHUE. OKUCIUTEIBLHO-BOCCTAHOBUTENBHBIE PEAKIIMH, ITPOTEKAIOIINE B BOJHBIX pacTBOpax, 4YacTO CONPOBOXKAAIOTCS M3MEHEHUEM
BOJIOPOJTHOTO MOKAa3aTesl, TaK KaK Cpeld IPOAYKTOB MOKET ObITh KaK KHCIIOTa, TaK U IIEI0Yb:
2KMnO, + 3Na,SO3 + H,O = 2MnO, 11 + 3Na,SO,4 + 2KOH |, + Na,SO3 + H,O = Na,SO4 + 2HI
2KMnO4 + 3MnCl; + 2H,0 = 5MnO; 11 + 2KCI + 4HCI
2KI + FeCl; = FeCI2 + I, + 2KClI
Hacrosimmas paGotra HOCUT HcclienoBaTenbCKuil xapaktep. M3mepenne pH u aHamm3 MmoiydyeHHBIX BEIMYMH MO3BOJSET OOYUYAIOMIMMCS YCTaHOBHTH
HaIlpaBJIEHHOCTh IPOTEKAHUS U3Y4AEMbIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX ITPOIIECCOB.
IIpakTuueckast yactb. [Jens onvima: Ha OCHOBAaHWM aHaiM3a U3MeHEHUs pH yCTaHOBUTH HANpPaBICHHOCTb NPOTEKAHUS M3Y4a€MbIX OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB.
Oo6opynoBanne u mMarepuaisl: gatduk pH; 8 crakanoB Ha 50 MIT; MITATUB C 32)KUMOM M KOJBIIOM; IPOMBIBAJIKA; TUCTHIUIMpOBaHHAS Boja; 1mo 20 mur
0,1M pacTBOpOB HOAM A KaJIKs, IEpMaHraHaTa Kanus, uoja ly ¢ nogumom kanus, cyabputa Hatpus, xinopuaa mapranna(ll), xmopuna sxeneza(Ill) .
Texnuka 6e3omacHocty. 1.IlepmanranaT Kanus — CUIbHBIA OKHCIUTEIND!
2.M36eraiiTe ero nonajaHus Ha KOXY, €CJIU MOMAACT, TO IPOMONTE BOJIOM, MPOTPUTE MECTO IMOMAJaHUsI BaTKOH ¢ pa30aBIe€HHBIM PacTBOPOM IIaBEIEBON
KHCJIOTBI, @ 3aTE€M TILATEIbHO BEIMONTE PYKH C MBLIOM.
Wuctpykiud. 3akpenure gatyuk pH B 3axume mratuBa. B AByX cTakaHaxX MOATOTOBBTE PACTBOPBI PEareHTOB JUIsl OJHOW peakuuu (cM. Tabm .) .
[Torpy3ure natuuk pH B pacTBOp nepBoro peareHra He MeHee 4eM Ha 3 cM . Korna nokasanus ctabuin3upyores, 3anumure 3Hadyenre pH. TuatensHo
OTIOJIOCHUTE JAaTYUK, OCOOCHHO €ro UyBCTBUTENBHBIM AJIEMEHT, JUCTUIUIMPOBAHHOW BOJOW M MOTPY3UTE B PACTBOP BTOPOrO peareHTa. 3amuIlInTe
3HaueHune pH mocie crabuiu3anuu nokasaHui mpuodopa.
He BrIHMMas gaTumka U3 pacTBOpa BTOPOTO peareHTta, MmpujeiTe B CTakaH pacTBOp mepBoro peareHTa. Habmronmalite usmenenne 3nauenuii pH. [locne
TOT0 Kak BeauunHa pH nepectaneT M3MEHATHCS, 3allUIINTE €€ 3HaUeHHUE B TaOIuUILy.
TmiarenbHO TPOMONTE JATYUK U aHAJOTUYHO IMOBTOPUTE U3MEPEHUS C OCTABIIMMHUCS ITapaMH peareHTOB.
Odopmienue oTyeTa. 3anoJiHUTE TaOIHILy.

PactBop 1-ro pearenta |PacTBop 2-ro pearenra pH nocne
Ne omnbrTa dopmyia pH dopmyna pH CMELINBaHUs Habmronenus YpaBHeHHE peakLUuU
1 KMnO,4 Na,SO3
2 I, Na2S0s;
3 KMnO4 MnCl,
4 Kl FeCls

KoHTpoasHEIE BOOPOCHI

CocTtaBpTe  ypaBHEHHsI  HCCIIEyEeMbIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiiuii. O0bsicHUTE n3MeHeHus: pH npu ux mpoTekaHuu.
3aoanus ons noozomosxku k I A, BIIP

[Ipennaraercst mepeyeHb CASAYIONUX BEIIESCTB: IEPMAHTaHAT KAWL, MOIU] KaIblus, pTopus cepedpa, TUAPOKCHT Kaus, alleTaT aMMOHUS .
JlommycTHMO HCIIOB30BaHUE BOIHBIX PACTBOPOB BEIIECTB . BhIOepHTe BEIIECTBA, OKUCIUTEILHO-BOCCTAHOBUTENIbHAS PEAKITUAS MEXTY KOTOPBIMU




COIPOBOXIAETCS M3MEHECHHEM I[BETA PacTBOPA . 3alUIINTE YPABHEHUE dTON PEAKINH, COCTABHTE AICKTPOHHBIN OallaHC, YKAKUTE OKUCIUTENh U
BOCCTAaHOBHUTEIID .

Pemenue:

12KMnQ4 + Cal;, + 12KOH = 12K,MnQ,4 + Ca(103), + 6H20

KMnO4 — okucaurens 3a cauét Mn+7 Cal, — Boccranosurens 3a cuer -1
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