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Iliianupyembie pe3yJibTaTbl 0CBOCHHMS Y4eOHOro npeamera xumus 8-9 kiace
JIM4HOCTHBIC PE3yabTATHI:

1) BocriuTaHMe POCCUICKOM IpakIaHCKOM MIACHTUYHOCTH: MAaTPUOTH3M, yBakeHHE K OTe4ecTBY, MPONUIOE U HACTOSIIEE MHOTOHAIIMOHAIEHOTO
Hapona Poccun; oco3HaHue CBOEH STHHUECKON MPUHAIICKHOCTH, 3HAHUE HCTOPUH, SI3bIKa, KYJIBTYpPBl CBOETO HapO/Ia, CBOETO Kpasi, OCHOB KYJIBTYPHOTO
HacJIcAud Hapod0B Poccun u YCJIOBCUCCTBA, YCBOCHUC T'YMAHUCTHUYCCKUX, ACMOKPATUYCCKHUX W TPAAULHUOHHBIX HGHHOCTCﬁ MHOI'OHalIlMOHAJIBHOI'O
POCCHUICKOTO 00IIIeCTBa; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U J0Jra repes PonuHow;

2) (hopMHpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00yYaroMMXcs K CAMOPA3BUTHIO U CAMOOOPA30BaHHIO HA
OCHOBE MOTHBAIIUHU K O0yUEHHIO ¥ MO3HAHUIO, OCO3HAHHOMY BHIOOPY M TIOCTPOSHUIO AAIbHEHINCH WHAMBHYyaIbHON TPACKTOpUHU 00pa3oBaHus Ha Oaze
OPHEHTUPOBKU B MHpE Npodeccuil U npodhecCHOHANBHBIX MPEANOYTEHHH, C YI€TOM yCTOWYHMBBIX TMO3HABATEIbHBIX MHTEPECOB, a TAK)KE HAa OCHOBE
(GbOopMHPOBaHUS YBAKHUTEIILHOTO OTHOIICHHUS K TPY/LY, PA3BUTHSI ONBITA YYACTHSI B COIIMATIBHO 3HAYMMOM TPY/IC;

3) ¢popmMupoBaHHe ETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M OOIIECTBEHHOW IMPAKTHUKH,
YUUTBIBAIOIIETO COIIMAILHOE, KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO00Opa3ne COBPEMEHHOTO MUPA;

4) ¢opMupoBaHHE OCO3HAHHOTO, YBRXHUTEIBHOTO M JOOPOXKEIATEILHOTO OTHOIICHUS K APYTOMYy YelOBEKY, €r0 MHEHHIO, MHUPOBO33PEHHIO,
KYJBTYpE, A3bIKY, Bepe, TPAKIAHCKOW MO3MUIIMU, K UCTOPHH, KYJIBTYpe, PEIIUTHU, TPAJAUIUAM, S3bIKaM, IICHHOCTSIM HapoaoB Poccuu u Hapoj0B Mupa;
TOTOBHOCTH M CITOCOOHOCTH BECTHU Aayajior ¢ ApyruMu JOAbMHA U JOCTUT'aTh B HEM B3aMMOIIOHUMAaHUA

5) OCBOCHHE COIMAIBLHBIX HOPM, MPABUJ MOBEIACHHS, PoJicii U (HOPM COLMAIBHOMN JKU3HU B TPYIIAX U COOOINECTBAX, BKJIKOYAs B3POCIbIC U
COITMAJIbHBIC COOOIIECTBA; Y4YacTHE B INKOJIHHOM CAMOYIPABICHWU W OOINECCTBEHHOW XH3HH B IPEIENaXx BO3PACTHBIX KOMIETCHIIUH C y4eTOM
PEruoHalIbHbIX, 9THOKYJIBTYPHBIX, COONAJIbHBIX 1 S9KOHOMHUYCCKUX OCO6GHHOCT€I\/’I;

6) pa3BUTHE MOPAJIBHOIO CO3HAHMS M KOMIIETEHTHOCTH B PELIEHMHM MOpPAJbHBIX MPOOJEM Ha OCHOBE JMYHOCTHOTO BbIOOpa, (hopMHpOBaHUE
HPAaBCTBCHHLIX YYBCTB U HPABCTBCHHOI'O ITOBEACHH A, OCO3HAHHOTO U OTBETCTBCHHOT'O OTHOMICHUA K COOCTBEHHBIM IMOCTyIIKaM;

7) popMupoBaHME KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B OOLIEHHMM M COTPYJHHUYECTBE CO CBEPCTHMKAMH, JETbMU CTapLIEro M MIIAJIIEro
BO3pacTa, B3pOCIBIMH B IIpOIecce OOpa3oBaTelIbHOM, OOIIECTBEHHO IOJIE3HOW, YUeOHO-HCCIIEI0BATEIbCKOM, TBOPYECKOW U JPYTHX BHIOB
NesTeIbHOCTH;

8) dbopMupoBaHUE IIEHHOCTH 370POBOTO0 U 0OE30MaCHOTO 00pa3a >KU3HU; YCBOCHHE MPABWJ WHIAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30IacHOTO
MOBEJICHUS B UPE3BbIYAIHBIX CUTYALUAX, YTPOXKAIOLINX >KU3HU U 3I0POBbIO JIIOIEH, TPaBUJI MOBECHHS HAa TPAHCIIOPTE U Ha JOPOrax;

9) dbopmupoBaHHE OCHOB DKOJIOTUYECKOW KYJIBTYPhl COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO AKOJIOTHYECKOTO MBINUICHUS, Pa3BUTHE OIIBITA
HKOJIOTUYECKH OPUEHTHPOBAHHON pe(IeKCHBHO-OIIEHOYHON M MPAKTUYECKOM AesTeTbHOCTH B )KU3HEHHBIX CUTYallUsX;

10) oco3HaHMe 3Hau€HUS CEMbU B JKU3HHM 4eJOBeKa M OOUIECTBa, MPUHATHE LEHHOCTH CEMEMHON XU3HU, YBaKUTEIbHOE U 3a00TIMBOE
OTHOIIICHHE K YJIEHaM CBOEH CEeMbH;

11) pa3BuUTHE DCTETHYECKOTO CO3HAHHWS 4Yepe3 OCBOCHHE XYIOKECTBEHHOTO Hacienusi HapoioB Poccwm u mMupa, TBOPUYECKOH IESTEIBHOCTH
ACTETUYECKOTO XapaKTepa.

JIM4HOCTHBIE PE3YJIbTaThl OCBOEHUS a1allTHPOBAHHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIEro 00pa30BaHus JOKHBI OTPaXKaTh:



1) nst mIyxux, c1aboCBIIIAINX, TO3THOOMIOXIINX 00yYaroIIUXCs: CIIOCOOHOCTh K COIMAbHOM aJanTalii U MHTETpaluy B OOLIECTBE, B TOM
qyclie TIpU pealn3alid BO3MOXKHOCTEH KOMMYHHMKAI[MM Ha OCHOBE CJIOBECHOH peud (BKJIOYAs YCTHYIO KOMMYHHUKAIMIO), a TakXKe, MPHU JKEIaHUH,
KOMMYHUKAIIUH HAa OCHOBE KE€CTOBOI PEUH C JIMIIaMH, UMEIOIIMMHU HapyIIeHUs CIIyXa;

2) ang oOydYaromMXcsl ¢ HapyIIEHUSIMU OIOPHO-JIBUraTeJIbHOTO arrmapara: BiaJIieHHe HaBbIKAMHU IPOCTPAHCTBEHHON M COLMAJIbHO-OBITOBOM
OPHEHTUPOBKU; YMEHUE CAMOCTOSTEIHHO M 0OE30MacHO MepeBUTaThCsl B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C MCIIOJIb30BAaHUEM CIEIHAIbHOTO
000pyIOBaHuUs; CIIOCOOHOCTh K OCMBICICHUIO U Au(depeHInaluu KapTHHBl MUPa, €€ BPEMEHHO-IPOCTPAHCTBEHHON OpraHu3alii; CIOCOOHOCTh K
OCMBICIICHHIO COIIMAJILHOTO OKPY>KEHHSI, CBOETO MECTA B HEM, IPUHATHE COOTBETCTBYIOLIMX BO3PACTy IIEHHOCTEH M COLMAIBHBIX POJICH;

3) nns oOydYaromMXcsi ¢ PacCTPOMCTBaMU ayTHCTUYECKOTO CHEKTpa: (hOpMHUpOBAHHME YMEHHUsS CIIeZOBaTh OTPAaOOTaHHON cucTeMe MpPaBUI
MOBE/ICHUS U B3aUMOJICHCTBUS B MPUBBIYHBIX OBITOBBIX, YICOHBIX M COIMAILHBIX CUTYAIUsAX, YACPKUBATH TPAHUIBI B3aMMOJICHCTBUS;, 3HAHUE CBOUX
MPEANOYTCHHUH (OrpaHUUEHUI) B OBITOBOM cdepe u chepe HHTEPECOB.

MeranpeaMeTHbIie Pe3yabTaThl:

U Ppa3BUTHE DKOJOTMYECKOTO MBIIUICHUS, YMEHHE NPUMEHATh €ro B II03HABaTEIbHON, KOMMYHHKAaTUBHOW, COIIMAIbHON MpPAaKTHKE U
npodeccuoHaIbHON OPUCHTAIINH.

MetanpeaMeTHbIE pe3yabTaThl OCBOCHHUSI aJaNTUPOBAHHON 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa30BaHUs TOJKHBI OTPaXKaTh:

1) anst Tiryxux, cnaboCbIIAINX, MO3THOONIOXIIAX 00yJalOIUXCs: BIaJeHHE HaBBIKaMH ONPEICTICHHUS U UCTIPABICHHS CIICIU(PHUECKUX OIHUOOK
(arpaMMaTU3MOB) B MMCHbMEHHOM M YCTHOW peyH;

2) nnst 00ydaroUMXCs ¢ pacCTPOWCTBAMH ayTHCTUYECKOTO CHEKTpa: (OPMHUPOBAHUE CIIOCOOHOCTH IUIAHUPOBATh, KOHTPOJIUPOBATH M OIICHUBATH

coOCTBEHHbIE Yy4eOHble AEWCTBUS B COOTBETCTBMM C IIOCTAaBIECHHOM 3ajaueil M YCIOBHUAMHU €€ peau3alid IPU COMPOBOXKAAIOUICH MOMOIIU
MEJarOrM4ecKoro pabOTHHKA W OPraHMU3YIOIIeW TOMOIIM ThIOTOPa; (OPMHpPOBAHHWE YMEHHUS OINpeAessaTh HamOoiee 3(p(EKTUBHBIE CIIOCOOBI
JOCTYD)KEHUS pe3ynbTara Ipy CONPOBOXKIAIOIIEH TOMOIIH ME€Aarornyeckoro paboTHUKA U OPraHU3YIOLIEH MOMOIIM ThIOTOPA;
(bopMHpOBaHUE YMEHHS BBINOIHATH ICHCTBHS M0 3aJaHHOMY JITOPUTMY WM 00pa3Ily IpU COMTPOBOX/IAIOICH MTOMOIIH TTeJarorHuecKoro paboTHUKA U
OpraHU3YIOIIEeH MOMOIIM ThIOTOpa; (OPMUPOBAHUE YMEHHSI OLIEHUBAThH PE3YJIbTAaT CBOEH NEATEILHOCTH B COOTBETCTBUU C 33JJaHHBIMM 3TAJOHAMM MIPU
OpPTaHU3YIOIIEH MOMOIIN THIOTOPA; (OpMUpOBaHKME YMEHUS aJIeKBaTHO PearpoBaTh B CTAHJAPTHON CHTyallMd HA YCIEX M HEylady, KOHCTPYKTHBHO
JeCTBOBaTh JaK€ B CUTyalMsX HEyclexa HpU OpraHM3yloIleld IMOMOIIM ThIOTOpA; pPa3BUTHE CIOCOOHOCTH CaMOCTOSTEIBHO OOpaTuThCs K
MeIaroTHYecKOMy PaOOTHHKY (TIearory-rcuxoiory, COIHalbHOMY IIEarory) B CiIydae JMYHBIX 3aTPYIHEHHH B PEHICHUH KaKOTro-IIMOO BOIPOCA;
dbopMupoBaHHE YMEHHSI aKTHBHOTO WCIOJB30BAaHUS 3HAKOBO-CHUMBOIMYECKUX CPEICTB AJIs MpeACTaBIeHHs] MHPOpMAMU 00 M3ydaeMbIX 00BEKTaX U
MpoIeccax, Pa3IMYHBIX CXEM pEIICHUS YYeOHBIX M MPAKTUYECKUX 3a7ad MPH OPTaHU3YIOMIEH MOMOIIM IMeIarora-TicuxXoyiora U ThIOTOpPA; pa3BUTHE
CIIOCOOHOCTH CaMOCTOSITENILHO JEHCTBOBAaTH B COOTBETCTBUHM C 3aJaHHBIMU 3TaJOHAMU TpPHU TIOWCKEe WHQPOpPMAIMH B PA3IUYHBIX HCTOYHHKAX,
KPUTHYECKH OICHUBATh W MHTEPIPETHPOBATH MOTydaeMyr0 HH()pOPMAIHIO U3 Pa3IHIHBIX HCTOYHUKOB.

[Tpu u3yyeHnn y4eOHBIX MPEAMETOB O0YyYaIOILIHECs YCOBEPIICHCTBYIOT NPHOOPETEHHbIE HAa IEPBOM YPOBHE HaBBIKM padoThl ¢ HH(poOpManuel u
noroyHAT ux. OHU CMOTYT paboTaTh C TEKCTAaMH, TPeoOPa30BhIBATH M HHTEPIPETUPOBATH CONEPIKAILYIOCS B HUX WH(POPMAIIUIO, B TOM YHCIIE:

- CHCTEMaTH3HPOBaTh, COTIOCTABIIATE, AHATM3UPOBATh, 0000MIATh M HHTEPIIPETUPOBATH HH(OPMAIIHIO, COAECPIKAIIYIOCS B TOTOBBIX WH(OPMAIIMOHHBIX
00BEKTax;



- BBIICNATH IVIABHYIO W W30BITOYHYIO HWH(OPMAIUIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHHE BBIICICHHBIX (DaKTOB, MBICICH; TPEACTABIATH
nHpopMaIuIo B CKaToi cioBecHO Gopme (B BUJIE TUIaHA WM T€3UCOB) U B HAIVISIIHO-CUMBOJMYECKOW hopme (B BUIE TaOIUI], Tpa@UIECKUX CXEM H
aUarpamm, KapT MOHSATUH — KOHIENTYaIbHBIX JHArpaMM, OTIOPHBIX KOHCTICKTOB);

— 3aIOJHATH U AOMOIHATEH TAOIHIIBI, CXEMBI, TUATPAMMBI, TEKCTBI.

[IpenmeTHbIE pE3yAbTATHIL:

Xumus
BoinycKHMK HAyYUTCH:

L4 XapaKTCPHU30BaATb OCHOBHBLIC METOIbI IIO3HAHUA: Ha6J'II-O,I[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT,
L4 OMNMCHIBAaThH CBOMCTBA TBEPAbLIX, )KUAKUX, F33006pa3HBIX BCHICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKHU

L4 PaCKPbIBATb CMbBICII OCHOBHBIX XUMHWYCCKUX MOHSITHUHI «aToM», «KMOJICKYJIa», «XAMHAYECKHI QJICMCHT», «IIPOCTOC BCIICCTBO», «KCIIOKHOC
BCIICCTBO», «BAJICHTHOCTL», «KXUMHUUCCKaAA pCaKHA», UCIIOJIb3Y 3HAKOBYIO CUCTCMY XUMHU,

® DPACKpBIBaTh CMBIC] 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IOCTOSHCTBA COCTABa, AaTOMHO-MOJIEKYJIIPHOM Teopuy;

® pa3nuyaTh XUMUYECKUE U (PU3NYECKUE SIBICHUS;

® Ha3bIBaThb XUMUYECKHUE DJIEMEHTHI;

®  OIpEeNesATh COCTaB BELIECTB M0 UX (popMynam;

®  ONPEACIATh BAJEHTHOCTh aTOMA DJIEMEHTA B COCAMHEHHUSX;

®  ONpEAeNATh TUI XUMUYECKUX PEaKLUil;

®  Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHNUS XUMHUECKUX PEAKIIHI;

®  BBIABIATH IPU3HAKH, CBUIETEILCTBYIOLINE O IPOTEKAHUU XUMHUECKON pEeaKLUU NP BHIOTHEHUH XUMHUYECKOTO OIbITA;
®  COCTaBIATh (HOPMyJIbl OMHAPHBIX COEAMHEHUI];

®  COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEaKIIHii;
e coOmronarh npaBuiIa 6€30MacHO paboThl PH MPOBEIEHUH OIBITOB;

®  [0JIb30BaThCs JJAOOPATOPHBIM 00OPYIOBAaHUEM U TIOCY/IOM;

®  BBLIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChI BEILIECTB;

®  BBIYHCIATH MACCOBYIO JIOJIO0 XUMHUECKOTO JIEMEHTa 10 (popMyse CoeMHEHUS;

® BBIYUCIIATH KOJIMYECTBO, 00BEM MIIM Maccy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce PeareHTOB UM MPOILYKTOB PEaKLUy;

¢ XapaKTCpHU30BaATb (1)I/IBI/II-ICCKI/IC 1 XHUMHUYECKHE CBOIICTBA MIPOCTHIX BCIICCTB: KUCJIIOpOAA U BOAOPOAA,



MOJy4arh, COOMPATh KUCIOPOA U BOAOPOLI;

pacro3HaBarh OMBITHBIM ITyTEM ra3000pa3Hbie BEIIECTBA: KHUCIOPOA, BOAOPO;

pacKpbIBaTh CMBICII 3aKOHA ABOrajpo;

PacKpbIBaTh CMBICI MOHATHH «TEIUIOBON 3P(PEKT peakunm», «KMOJISPHBII 00BeM»;

XapaKTepu30BaTh (PU3HMUECKUE U XMMUYECKHE CBOCTBA BOMBI;

PacKpbIBaTh CMBICII TOHATHUS «PacTBOP»;

BBIYHCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPBI C OIIPEAEICHHON MacCOBOM 10JIEM pAaCTBOPEHHOTO BELIECTBA,

Ha3bIBaTh COCIMHEHUS N3YUYEHHBIX KJIAaCCOB HEOPIaHUUYECKUX BEILECTB;

XapaKTepu30BaTh (PU3MUECKUE U XMMUYECKHIE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHWYECKHMX BEIIECTB: OKCH/IOB, KUCIIOT, OCHOBAaHHMA, COJICH;
OTIpeENATh NPUHAJIEKHOCTh BEUIECTB K ONPEAIEICHHOMY KJIacCy COEINHEHUN;

COCTaBIIATH (YOPMYIIBI HEOPTAHUYECKUX COSTMHEHUI N3yYSHHBIX KIIaCCOB;

IIPOBOJIUTH OTIBITHI, HOATBEPKIAIOLIME XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB;
pacro3HaBarh ONBITHBIM IIyTEM PACTBOPHI KUCJIOT U LIEN0YEH 110 U3MEHEHNIO OKPACKU UHIMKATOPA;
XapaKTEepU30BaTh B3aUMOCBA3b MEKY KJIACCAaMU HEOPTaHUYECKUX COEINHEHN;

packpbiBarh cMbici Ilepuonuyeckoro 3akona .M. Menzeneesa;

OOBSACHATHh PU3UUECKUIN CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEPA XUMUUYECKOTO AJIEMEHTA, HOMEPOB T'PYIIIHI U TIEPUO/IA B IEPUOTUUECKON
cucreme /.M. MeHpaeneeBa;

OOBSICHATH 3aKOHOMCPHOCTH U3MCHCHUS CTPOCHUA ATOMOB, CBOMCTB DJIEMEHTOB B npeaciiax MaJiblX NCPUOAOB U ITIABHBIX ITOATPYIIII;

XapaKTepU30BaTh XMMUUYECKHE IIEMEHTHI (0T BOJOPO/IA /10 KalbIIMsl) HA OCHOBE MX MOJIOKEHUS B mepuoandeckoii cucreme /.M. Menneneesa u
0COOEHHOCTEH CTPOEHUS UX aTOMOB;

COCTAaBJISATh CXEMBI CTPOEHHUS aTOMOB IepBbIX 20 371eMeHTOB nepuonndeckoit cucremsl .M. Menneneesa;
PacKpbIBaTh CMBICII MOHATHI: «XUMHUYECKAs CBA3BY, «3IEKTPOOTPULIATEIbHOCTDY;

XapaKTepH30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT THUIIA KPUCTAJUIMYECKOHN PeIIeTKH;
OIIPENETATh BUJ XUMUYECKOH CBSI3U B HEOPTAaHUYECKUX COEIUHEHNUSAX;

n300pakaTh CXEMbl CTPOCHHUS MOJIEKYJI BELIECTB, 00Pa30BaHHBIX Pa3HBIMU BHJIAMU XUMHUECKUX CBA3EH;

PaCKpbIBaTb CMBICIT IMOHSTHH «HUOH», KKaTHOH», KAaHUOHY, «3JICKTPOJIHTED, KHEIICKTPOJIUTHD?Y, «OJICKTPOJIUTHYCCKAA AUCCOTAlHI,
«OKHUCIIUTECIIb», «CTCIICHb OKUCJIICHUA» «BOCCTAHOBHUTECIIb), KOKHCIICHHUC), KBOCCTAHOBJIICHHC),

OMpeaACIATE CTCIICHb OKUCJIICHUA aTOMa 3JIEMCHTA B COCIUHCHU U,



PacCKpbIBaTh CMBICII TEOPUHU IEKTPOIUTUIECKON TUCCOLIUALUY;

COCTaBJIATh YPABHEHUS IEKTPOJIMTUYECKON JUCCOLMALIMMI KUCIIOT, LIEJI0YEH, COJIEH;

OOBSACHATH CYyIIHOCTh IPOIIECCa IEKTPOTUTHUECKON TUCCOIUAIINN M PEaKIii HOHHOTO OOMEHa;
COCTAaBJIATH IOJHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKITUN OGMCHa;

OTIPEEIIATH BO3MOXKHOCTh IPOTEKAHMS PEaKIii HOHHOTO 0OMEHa;

MMPOBOJAUTH PCAKI WU, ITOATBCPIKAAOIINC KaueCTBEHHbIN COCTaB Pa3JIMIHbIX BCUICCTB,
OIIPEACIIATE OKUCIIUTEIL U BOCCTAHOBUTEC]Ib,

COCTABJIATH YPABHCHUA OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

Ha3bIBaTb Q)aKTOpH, BJIMAOIIUEC HA CKOPOCTDH XHUMHYECKON PCaKIUu,

KJIaCCI/I(1)I/II_[I/IpOBaTB XUMHUYCCKHEC PCAKIIUU 10 PA3JIMIHBIM IIPpU3HAKAM;

XapaKTCpUu30BaTb B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMU HEMCTAJIJIOB,

IMPOBOJUTH OIIBITHI IO IMOJTYYCHUIO, CO6I/IpaHI/IIO N U3YUCHUIO XUMHUYCCKUX CBOMCTB F33006p33HI)IX BCHICCTB: YITICKHUCJIOTO Ira3a, aMMHaAKa,
pacrio3HaBaTb ONBITHBIM ITYyTEM Fa3006pa3HI)I€ B€IICCTBA: YI‘JIGKI/ICJIBII\/JI ra3 1 aMMHakK,

XapaKTCpUu30BaTb B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMU MCTAJLIJIIOB;

Ha3bIBATb OPraHNYCCKHUE BCUICCTBA 110 UX q)OpMy.]'ICI MCTaH, 3TaH, STUJICH, MCTAHOJI, 3TaHOJI, IMTMICPUH, YKCYyCHAsA KUCJI0Ta, aMUHOYKCYCHAas
KHCJIOTA, CTCApUHOBAA KHMCJIOTA, OJICMHOBAA KUCJIOTA, ITIFOKO34,

OIICHUBATh BIMSIHUE XUMHYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpe/ibl Ha OPraHU3M YeIOBEKa;
rPaMOTHO O0paIIaThCs C BEIIECTBAMH B TOBCEAHEBHOM KU3HU

OMpeaACIATh BO3MOXKHOCTDb MTPOTCKAHU A peaKL{I/Iﬁ HEKOTOPBIX HpC,Z[CTaBI/ITeJIeﬁ OpTraHU4YC€CKUX BCIICCTB C KUCIOPOAOM, BOAOPOAOM, MCTAJUIAMU,
OCHOBAHUSAMMH, TAJIOTCHAMU.

BblnyCKHMK noiydum 603MONCHOCHb HAYUUMBCAS

6b108USAMb U npoeepAntb IKCNEPUMEHMATIbHO 2UNOomesbl O XUMUYECKUX ceoticmeax eeuiecme Ha OCHoge Ux cocmaesa u cmpoenust, ux
cnocobrocmu 6Cmynanitb 6 XxumudecKkue peakyuu, o xapakmepe u npodykmax PA3IUYHbLX XUMUHECKUX peakuuﬁ;

xapakmepuzoeambs eeujecmed no cocmaesy, Cmpoenuro u CGOIZCWZGCZM, ycmarnaeiueams npUIlUHHO-CﬂeacmgeHHble C643U Meofcdy OAHHbIMU
xapakmepucmukamu eeugecmeda,

cocmaesiAinb MOJNEeK)YJIApHble U NOJIHble UOHKRbLE YPABHERUA NO COKPAUWEHHbIM UOHHBIM YPABHEHUAM,

npocHo3Upo6antb cnocobHocmo eeujecmeda nposeisimsb OKUCIUMENbHbLE UIU 60CCNMIAROBUMENIbHbLE ceolicmea c yuemom cmenenell OKUCAEeHUSA
J1€EMEHMO0E, GXOC)}IWMX 6 eco0 cocmae,



cocmaesiisinib YpaeHerus peam;uﬁ, coomeemcmeyrouiux nocne008ameibHOCmu npeepau;eHuﬁ HeopeaHUu4yecKux seuiecme pas3jiudHoblx Kiaccos,

gvlogu2camo u npoeepANntb IKCNEPUMEHMATIbHO 2Unomesvl 0 pesyjibnmanmax 6030elicmaeus pPa31U4YHbIX QbaKI’}’IOPOS Ha usmMereHue ckopocmu
XUMUYECKOU peakyuu,

UCNOIb308aMb NPUOOPEmeHHble 3HAHUSL 015 IKONOSULECKU 2PAMOMHO20 NOBEOeHUs 8 OKpYjcaroujell cpeoe;

ucnojibzoeambs npu06pemeHHble KJo4eeble KOMnemenyuu npu 6bINOJIHEKUU NPOEKMOE U y’ie6HO-uCCﬂ€0060m€JZbCKMX 3a0a4 no U3y4eHUuro
CGOIZCI’I’Z@, cnocoboes noOJy4€eruUsl U pacCno3Haealusl eeuecme,

00bEKMUBHO OYeHUBAMb UHDOPMAYUIO O 8eULeCTNBAX U XUMUYECKUX NPOYECCax,
KpUmu4ecku OmHOCUmMbCsl K NCeB0OHAYYHOU UHpopmayuu, Hed0OPOCco8eCmMHOl peKiame 8 CPeOCmBax Macco8ol UHpopmayuu;
0CO3HABAMb 3HAYUEHUE MeOPEeMUYECKUX 3HAHUL N0 XUMUU OJis1 NPAKIMUYECKOl 0esamelbHOCMU Yel08eKd;

co30a8amo Mooenu u cxemvl 0Jisl peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3A0ay, NOHUMAMb HEOOX00UMOCMb COON0OEHUsI NPEONUCAHULL,
npeonazaemvix 8 UHCMPYKYUAX N0 UCNOTb30BAHUIO IeKAPCME, CPEOCmE ObIMOBOU XUMUU U OP.

[IpenMeTHBIC Pe3yNIbTaThl U3yUEHUS PEAMETHON 00acTi XUMHUS JTOJDKHBI OTPAXKATh:

1) dbopmupoBaHue MepBOHAYATBLHBIX CHCTEMAaTU3UPOBAHHBIX MPEJCTABICHUN O BEIIECTBAX, X MPEBPAIICHUIX U TPAKTUICCKOM ITPUMCHCHHH,
OBIIJICHHEC MMOHSATHIHBIM aIlliapaToM U CUMBOJINYECKUM SI3BIKOM XHMHH;

2) oco3HaHHe 0OBEKTUBHOM 3HAYUUMOCTH OCHOB XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUYECKUX MTPEBPAILLICHUI
HEOPTaHMYECKHUX U OPTaHUICCKUX BEIIESCTB KaK OCHOBBI MHOTHX SIBIICHUH JKUBON M HEXKUBOU MPUPOJIBI; YIITyOJICHNE IPEICTaBICHUH O
MaTepUaIbHOM €IMHCTBE MHUPA;

3) oBNaJicHHE OCHOBAMH XUMHYECKOH rPaMOTHOCTH: CITOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTHBHO OIICHUBATH )KHU3HCHHBIC CUTYAIIHH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMH 0€30IaCHOTO OOpaIlleHus C BeIECTBAMU, UCIIOIb3yEMbIMHU B IIOBCEAHEBHOW KU3HU; YMEHUEM aHAIIN3HPOBATh
Y TUTAHUPOBATH IKOJIOTHUYECKH OE30ITaCHOE TMIOBECHHE B IIEJISIX COXPAHCHHUS 3/IOPOBBS U OKPYIKAIOIICH CPEJIbI;

4) hbopMupOBaHHE YMEHUN YCTAHABITUBATH CBA3U MEXKIY PeaIbHO HAOMIOaeMbIMU XUMUUYECKUMHU SIBICHUSMH U MPOLIECCAMU, TTPOUCXOAALITUMHU
B MUKPOMHPE, OOBSCHATH TPHYUHBI MHOTOOOPA3HsI BEMIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHHSI, & TAKKE 3aBUCUMOCTD
MIPUMEHEHHUSI BEIIECTB OT UX CBOICTB;

5) nmproOpeTeHNE ONBbITAa UCTIOIB30BAHMS PA3TUMYHBIX METOJOB N3YUYCHHS BEICCTB: HAOIIONECHUS 32 UX MPEBPALICHUSIMHU IIPH MTPOBEICHUH
HECJIOKHBIX XUMUYECKUX IKCIIEPHUMEHTOB C UCIIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYIOBaHUS U IPUOOPOB;

6) hopMupOBaHUE TPEJACTABICHUH O 3HAYCHUH XUMHUYECKOW HAYKH B PEIIEHUH COBPEMEHHBIX 3KOJIOTHYECKUX MPOOJIeM, B TOM YHCIIE B
MIPEeIOTBPAIICHIH TEXHOT€HHBIX U IKOJIOTHYECKHUX KaracTpod;

7) AJis CHENbIX U CIa0OBUASIIMX 00yYaloOIUXCs: BiaIeHue IPaBUJIaMU 3alIUCH XUMUYECKUX (DOPMYJT C UCTIONB30BaHUEM PENbe(hHO-TOUEUHON
cucreMbl o0o3Hauenuit JI. bpaitns;

8) mi1st 00yJaroIIMXCs ¢ OTPAaHUYICHHBIME BO3MOXKHOCTSIMH 3/I0POBbSI: BIIQJICHHE OCHOBHBIMH JOCTYITHBIMH METOIaMU HAYYHOTO ITO3HAHUS,
UCIONE3YEMBIMU B XUMHUHU.



COAEPKAHUE YYEBHOI'O NIPEJAMETA «Xumus -8-9 knace»
IlepBoHaYaIbHBIE XUMHYECKUE IIOHATHUS
[Mpenmer xumun. Tena u BemectBa. OCHOBHBIC METOABI IMO3HAHUS: HAONIONEHUE, U3MEPECHHE, IKCIIEPUMEHT. DUBNYECKUE U XUMUYECCKUE SBIICHUSI.
UYuctele BemiecTBa U cMecu. CriocoObl pa3aeneHusi cmeceil. Atrom. Monekyna. XUMUYECKUN 3JIEMEHT. 3HAKHM XUMHYECKHX 3JIeMeHTOB. [IpocThie u
CIIOKHBIE BellecTBa. BalleHTHOCTh. 3aKOH IOCTOSHCTBA cOCTaBa BemiecTBa. Xumudeckue (opmynsl. Mumekchl. OTHOCUTENbHAs aTOMHAas H
MOJIEKYJIsIpHas Maccbl. MaccoBasi J10JIsI XMMHUYECKOTO 3JIEMEHTAa B COEJUHEHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMHUYECKUE YPaBHEHUS.
Koadunmentsr. YcinoBus v MpU3HAKK MPOTEKAHNS XUMUYECKHUX peakiuii. Mosb — eqMHNIIA KOJIMYecTBa BemecTBa. MospHas macca.
Kucaopoa. Bogopon
Kucnopon — xumuueckuii snemMeHt u npoctoe BemniectBo. O30H. CoctaB Bo3ayxa. Pusznueckue U XMMHYECKHUE CBOWMCTBa Kuciopoaa. [lomydenue u
MpUMeHEeHHue Kuciopopaa. TemnoBoi 3pdexT xumuueckux peakuuii. [loHsTHE 00 5K30- U SHAOTEPMUYECKUX peakiusax. Bomopon — xumudeckuit
AJIEMEHT W TMPOCTOE BemiecTBO. du3nueckue M XUMUUYECKHe CBOMcCTBa Bogopona. [lomyuenue Bomopona B saboparopun. [lomyuenue Bomopona B
npomeiluieHHOCTH. [Ipumenenune Bomopona. 3akoH ABorajapo. MomnspHbli 00beM Ta3oB. KauecTBeHHBIE peakIMM Ha ra3oo0pas3Hble BeIlleCcTBa
(xucmopoxn, Bogopon). O0beMHBIE OTHOIICHHUS Ta30B MPH XUMHUECKUX PEAKIIHSIX.
Bona. PactBopsl
Bona B mpupone. KpyroBopor Boasl B mpupozae. Pusnueckue M XMMHYECKHME CBOMCTBAa BOABI. PacTBOpbl. PacTBOpMMOCTH BEIIECTB B BOJE.
KonuenTpanus pactBopoB. MaccoBasi 107151 paCTBOPEHHOTO BELIECTBA B PACTBOPE.
OcHOBHBIE KJIACChl HEOPrAHUYECKUX COeUHEeHUI
Oxcuppl. Knaccudukanus. Homenknarypa. ®dusndeckue cBOMCTBa OKCHIOB. XMMHUECKHE CBOMCTBAa OKCUIOB. [lomydeHne u mpUMeHEHHE OKCHUIOB.
OcHoBanuga. Knaccuduxanus. Homenknarypa. ®dusnueckue cBoiicTBa ocHoBaHuM. [lomyueHue ocHoBaHMH. XMMHMYECKHE CBOWCTBA OCHOBAHMIA.
Peakuust weirpanuzanuu. Kucnorel. Knaccudukamus. Homenknarypa. ®usnueckue cBoiicTBa KuUCHOT. [lomydyeHune W TMpUMEHEHHE KHCIIOT.
XuMmuueckue cBOMCTBa KHUCIOT. MHmukatopbl. V3MeHeHHE OKpacku HHAMKATOpPOB B pa3inuyHbix cpenax. Comu.Knaccudukamus. Homenkmarypa.
Odusnyeckue cporcrBa coied. IlomydyeHne W npuUMEHEHHE coJied. XHMHYECKHME CBOMCTBA coJied. leHernueckas CBS3b MEXAY KiIacCaMH
HeopraHuueckux coeanHeHuil. [Ipobmema 0e30MacHOTO KCIMONB30BAHUS BEHIECTB M XMMHUYECKUX PEAKIMNA B TOBCEIHEBHOW JXWM3HH. TOKCUYHBIE,
TOPIOYKE U B3PBIBOONIACHBIE BEIIECTBA. bBITOBAass XMMUUYECKasi TPAaMOTHOCTb.
Crpoenue aroma. [lepuonuyeckuii 3aKOH M MePUOAUYECKANA cCUCTeMa XUMHUYecKuX ieMeHToB /I.U. MenaeneeBa
CrpoeHue aroma: sapo, IJHEpreTHYecKuii ypoeHb. CocTaB siipa aroMa: NMpOTOHBI, HEUTPoHBI. M3oTomnel. [lepuognueckuii 3akon .M. Menneneesa.
[Tepuomnueckas cucrema xumudeckux 3nemeHToB J[.M. MenneneeBa. dusnyeckuii CMBICT aTOMHOTO (TIOPSKOBOTO) HOMEpAa XUMHUYECKOTO JIEMEHTA,
HOMEpa Tpynmbl M Tepuoja Mepuoauyeckoil cucrteMbl. CTpoeHUE SHEPreTHYeCKUX YpOBHEH aroMoB MepBbIX 20 XMMHYECKHUX 3JIEMEHTOB
nepuoanyeckoit cucremsl J[.M. MenaeneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOMCTB aTOMOB XMMHYECKHUX DJIEMEHTOB M MX COCIWHEHHMH Ha OCHOBE
nosuioxkenus B nepuoanueckon cucreme J1.1. Menneneesa u ctpoenus aroma. 3nauenue Ilepuoandeckoro 3axona /[.1. Menneneesa.
Crtpoenue BemecTB. XUuMHYECKas CBA3b



DNEeKTPOOTPULIATEILHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. KoBanieHTHasi XUMUYecKas CBS3b: HENMOJIIpHas U nojspHad. [loHsTre 0 BOMOpoaHOH CBA3U
U ee BIMSHUM HAa (U3NYECKHE CBOMCTBA BEUIECTB Ha Ipumepe Boibl. MoHHas cBsi3b. Mertamnuueckass CBA3b. THUIBI KPUCTAINIMYECKUX PELIETOK
(aTomHast, MOJIEKYIISIpHAs, HOHHAsI, METAJUTMYEeCKasi). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTATUIECKON PEIIETKH.

XuMUYeCKHe peakunu

[ToHATHE O CKOPOCTH XMMHYECKOH peakuuu. PakTopbl, BIUSIOMINE HA CKOPOCTh XUMHUYECKOW peakiuu. [lonstue o xarammsarope. Kmaccudukanms
XUMHUYECKHX pEakUui M0 Pa3IMYHBIM MPU3HAKAM: YHCIY U COCTaBY MCXOAHBIX M MOJYYCHHBIX BEIIECTB; U3MEHEHUIO CTENEHEH OKUCIICHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB; MOIVIOLIEHUIO WJIM BBIJCJIECHUIO SHEPIUU. DJIEKTPOJIMTUYECKAs AMCCOLUALMS. DJIEKTPOJIUTHI U HEAEKTPOIUTHI. MOHBIL
Karnons! u anumonsl. Peakiuu moHHOro oOMeHa. YCJIOBUSA NPOTEKAHUS pEaKLUUd HOHHOTO OOMeHa. DJIEKTPONUTHYECKash JUCCOLHUAIUS KHCIOT,
menoueil U coneil. CreneHb okucieHus. OnpeneseHue CTENEHU OKHUCIEHUS aTOMOB XMMMUYECKHMX JJIEMEHTOB B COEIMHEHUSAX. OKHUCIUTENb.
Boccranosutens. CylHOCTh OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

Hemerajuusl IV — VII rpynn u ux coeqMHeHUs

[TonokeHne HEMETAZIOB B IepUonMYecKod cucrteMe xumuueckux snemeHToB J[.M. Menneneesa. OOmue cBOHCTBa HeMeTalIOB. [aloreHs:
¢usnveckne W XUMUYECKHe cBoiicTBa. COENMHEHHs TaJOr€HOB: XJIOPOBOIOPOA, XJIOPOBOAOpORHAas kuciotra u ee comu. Cepa: Qusmueckue u
XuMHueckue cBoiicTBa. CoequHEHHS Cephbl: CEpOBOAOPO, CYIbGUIbI, OKCUIBI cepbl. CepHasi, CEpHUCTAs U CEPOBOJOPOTHAS KUCIOTHI U UX CONU. A30T:
¢dusnueckne U xumMudeckue cBorictBa. AMmuak. Conu amMMmoHusi. OKCHIBI a30Ta. A30THas KuUcioTa u ee con. Docdop: Gusndeckne u XUMUICCKHE
coiictBa. Coenunenus ¢ocdopa: oxcua docehopa (V), oprodocdhopHas kuciora U ee coid. Ymiepod: (u3Mueckue U XMMHUYECKHE CBOICTBA.
Annotponusi yriiepona: anmas, rpadur, xkapoun, ¢ymiepensl. Coemunenust yriepona: okcuabl yraepona (II) u (IV), yronpHas Kuciora u €€ Colu.
Kpemuuii u ero coenuHeHus.

Metaibl M MX COeIMHEHUS

[TonoxeHue MeTasIoB B IEPUOAMYECKOM crcTeMe XuMudeckux ineMenToB JI.M. MenneneeBa. Metauibl B Ipupojie U 00IIue CIOCOOb! UX MOTyUeHHs.
O6mme ¢usmyeckue cBoiicTBa MeTaioB. OOIMEe XUMHUYECKHE CBONCTBA METAUIOB: PEAKIMU C HEMETaUlaMH, KHUCIOTaMH, COJISIMH.
DNEeKTPOXMMUYECKUIN psf HanpsokeHud MetaioB. lllenounble mertamnsl M ux coenuHeHud. lllenoyHo3emenbHble METaIbl U UX COEAMHEHMS.
AmomuaHi. AMGOTEPHOCTh OKCHIa U TUApoKcHaa amoMuHus. JKene3o. CoeMHEHHs Kelle3a U UX CBOMCTBA: OKCHIBI, TUAPOKCHIBI U conn xernesa (11
u III).

IlepBoHauanbHbIe CBeleHHs 00 OPraHUYeCKUX BellecTBax

IlepBoHauanbHBIE CBEEHUS O CTPOCHUM OPIaHUYECKHUX BELIECTB. YIIEBOJOPOIBI: METAH, 3TaH, 3TUJIEH. MICTOUHNKH yIIeBOgOpOOB: IPUPOIHBIN ras,
He(dTh, yroab. Kucnopoaconep:xaiiye cCoOeIMHEHHs: CIUPTHI (METaHOJ, 3TaHOJI, INIMILIEPUH ), KAPOOHOBBIE KUCIOTHI (YKCYyCHAasl KUCIIOTa, aMUHOYKCYCHAst
KHCJIOTa, CTeApUHOBAs M OJIEMHOBAsI KUCIIOTHI). BHONTOrMYecky BayKHbIE BEIIECTBA: YKUPBI, IIII0K03a, OeKU. XUMHUYECKOe 3arpsi3HEHUE OKpYXKaro e
CpEIbl U €r0 MOCIEICTBUS.

Tunsl pacyeTHbIX 3a1a4:

Boruncnenue MaccoBoii 10U XUMUYECKOTO 3JIEMEHTa 10 GopMysie COeIUHEHHUS.

YcraHoBIeHHE POCTEIel (POpMyITbl BEIIECTBA TI0 MACCOBBIM JIOJISIM XUMHUECKUX JIEMEHTOB.

Boruncnenus no XuMHYECKUM YpPaBHEHUSM KOJIMYECTBA, 00beMa, MacChl BELIECTBA 110 KOJIMYECTBY, 00bEMY, MacCE peareéHTOB UJIH MPOJYKTOB PEaKILIUH.
Pacuer maccoBol 1011 paCTBOPEHHOTI'O BEILIECTBA B PACTBOPE.



Tembl NpakTHYECKHUX PadOT:

JlaboparopHoe 0b6opyoBaHue U TpUEeMbI 0OpamieHus ¢ HuM. [IpaBuia 6e3omacHoi paboThl B XUMHYECKOM JTabopaTopuu.
OuncTka 3arps3HEHHON MOBAPEHHOM COJIU.

IIpu3Haky IpoTEKaHUs XUMHYECKUX PEaKIUH.

[Tomyuyenue kucmopoaa U U3y4eHue ero CBOMCTB.

[Tonydyenue Bonopona u U3y4eHUe €ro CBOMCTB.

[IpuroroBiieHne pacTBOPOB € OMPEIEIEHHON MaCCOBOM JOJIEH PACTBOPEHHOI'O BEUIECTBA.

Pemenue sxcriepuMeHTanbHbIX 3a4a4 M0 TeMe «OCHOBHBIE KIacChl HEOPTaHUYECKUX COSAMHEHUIN.
Peakuuu nonHoro oomena.

KauecTBeHHbIe peakiiny Ha HOHBI B pacTBOPE.

[TonyuyeHue amMuaka u U3y4eHUE €ro CBOMCTB.

[Tomyyenue ymiekucioro ra3a u M3y4eHHe €ro CBOMCTB.

Pemenune sxcnepumenTanbhbix 3aaa4 no teMe «Hemeramnsl IV — VII rpynn u ux coennHeHuin».
Pemenue sxcriepuMeHTaIbHBIX 33124 M0 TeMe «MeTaibl U UX COSAMHEHUS.

TemaTnueckoe NJIAHUPOBAHUE

8 kiacc
Ne n/m HaumeHnoBaHMe pa3iesioB U TeM Koauu Conep:xanne
€CTBO
4acoB
Tema 1 IlepBoHayaIbHbIe XUMUYECKHE TOHATHSA. 20
1/1 [Ipenmer xumuu. Bogusiit uncrpykrax noTh. 7 [Ipenmet xumun. Tena u eewjecmea. OcHogHbIE MEMOObL NOSHAHUA!
HabnooeHue, usmeperue, IKCHepuUMeHm
2/2 duznvecKkue U XUMHUUECKHUE SBICHHUS. 1 Ou3nyecKkue 1 XUMUUECKHE SIBJICHUS. YCIOBUS U MPU3HAKU TPOTEKAHUS
XUMHYECKHUX PEaKIUH.
3/3 [TpakTrueckas padora Ne 1 «Jlaboparoproe 1 OcHosHble MemoObl NO3HAHUSA: HADNI00eHUe, UsMepene, IKCNEPUMEH.
000pyAOBaHUE U TPUEMBI OOPALIEHHS C HUM.
[IpaBuia 6e30macHoOi pabOTH B XUMUYECKON
mabopaTopum.




4/4

YucTele BemecTBa U CMECH.

Yucteie BemecTBa u cMecH. CriocoObl pa3ieieHus CMeCeH.

5/5 [TpakTrueckas padora Ne 2 «OuucTka IIpobrema bezonacto2o UCnoIbL308AHUSA BEULECE U XUMUYECKUX PEAKYULL 8
3arpsi3HEHHOM ITOBapEHHOM COIn». nogceonesHou JcusHu. boulmosas xumuueckas spamomHocma.

6/6 AtoM. Monekyna. XuMHUYECKHUM SIIEMEHT. AtoM. Monekyna. XMMUYECKUAN 3JIEMEHT. 3HAKH XUMUYECKHUX AJIEMEHTOB.
ITpocTble U CIOKHBIE BELIECTBA. [TpocTele U CIIOKHBIE BEIECTBA. 3aKOH NOCMOAHCIEA COCMABA Beuecmad.

17 Xumudeckue GopMyIIbl. Xumudeckue Gpopmyibl. MHICKCHI.

8/8 BaneHtHOCTS. BaneHTHOCTS.

9/9 OTtHOCHTENBbHAS ATOMHAs U MOJIEKYJIsIpHAs OTtHOocHTEIbHASI AaTOMHAS. U MOJIEKYJISIPHAsI MACCHL.

Macchbl.

10/10 MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTA B MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTa B COCAMHEHHH.
COCMHEHHH.

11/11 Pemenue 3aa4 Ha BBIYHMCIIEHUE MACCOBOM 0NN MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH. Ycmarnosnenue
XMMHYECKOTO 3IEMEHTa 110 (popmyrie npocmeuiuieti popmynvl geujecmea no MAcco8bIM OONAM XUMUYECKUX
COCMHEHHUS. 9/1eMeHMO8.

12/12 XUMHUYECKUE YPABHEHHUS. Xumnueckue ypaBHeHus. Koapduunentsr. Knaccupukanus XuMuaeckux

. €aKIUH MO Pa3IMYHBIM MPU3HAKAM: YUCITYy U COCTaBY MCXOJHBIX U

13/13 THITBI XUMUYECKHX PeaKIUii. peaxil P p y Y A

MOJTyYEHHBIX BEIIECTB.

14/14 3aKOH COXpPaHEHHUSI MACChl BEIECTB. ATOMHO- Moutb — eMHHMIIA KOTUYECTBa BemecTBa. MoisipHas macca.
MOJIEKYIISIPHOE yUEHHUE

15/15 Moutb — eIMHUIIAa KOJTMYEeCTBA BEIIECTBA. Moutb — eiMHUIIAa KOTMYeCTBa BemecTBa. MolsipHas macca.

MomnsipHas Macca.
16/16 Pemienue 3a1a4 ¢ UCTIONB30BAHUEM TTOHATUI Monb — enuHUIa KOIMYEeCTBa BeulecTBa. MossipHas macca.
«MOJIbY, «MOJISIPHAs MacCay, «Maccay.
17/17 [IpakTuueckas padora Ne 3 «IIpuznaku Ou3nyecKkue 1 XUMUUECKHE SIBJICHUS. YCIOBUS U MPU3HAKU TPOTEKAHUS

MMPOTCKAHNA XUMHNYCCKUX peaKHHﬁ)>.

XUMHYECKUX peakiuii. OCHO8Hble Menmoovl NO3HAHUSA. HAON00eHuUe,
uzmMepeHue, IKCNepuMeHm.

IIpobnema be3onacroeo ucnonb308anUs Gewiecms U XUMUYECKUX PeaKyuil 6
noeceoHeHoU dcusHu. ToKcuyHble, 2oprodue U 83pbl6OONACHbIE Bellecmed.
Bvimosas xumuueckas epamomnocme.




18/18 O06o0maronyii ypok 1o teme [Tpenmet xumun. Pu3nyeckue U XUMUYECKUE SIBICHUS. XUMUUYECKHE
«[lepBoHa4aIbHBIE XUMUYECKUE TOHATUS. dbopmyasl. MaccoBast 107151 XMMUYECKOTO JIEMEHTa B coeluHeHnu. MaccoBast
JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU. XUMUUYECKUE ypaBHEHU. MoJlb.
19/19 Kontponpnas padora Ne 1 o reme [TpomexyTOUHBIN KOHTPOJIb COOTBETCTBHS PE3YIHTATOB O0YUCHHUS
«IlepBoHavaIbHBIE XUMUYECKUE TOHSATHUSY. tpedoBanusim OI'OC.
20/20 AHanu3 KOHTPOJIBHOU paboThI
Kucaopoa. Oxcuabl. l'openue
1721 Kucnopon. [lonydyeHue u npumeHenue Kucnopon — XuMHu4yeCcKuil 37€MEHT U IIpocToe BewecTtBo. O3on. Cocmas
KHCJIOPOJa. 6030yxa. IloryueHue U IpUMeHEHHEe KUCIIOpOa.
2/22 CpoiicTBa KUCIIOpO/A. dusnyecKkue 1 XMMHUYECKHE CBOMCTBA KUCIOPO/a.
3/23 Oxcuapl. [lonyyeHne u npuMeHEeHHE OKCUIIOB. Oxcunel. Knaccudukauus. Homenknarypa. [lonyuenue u npumenenue oKCuoos.
4/24 TerutoBo#t 3(heKT XUMHUECKUX PEaKIU. Tennosotui a¢pghexm xumuueckux peaxyuil. [lonsamue 06 3x30- u
osHoomepmuyeckux peakyusax. Kinaccupuxanns XuMHUECKUX PEAKIUH 110
Pa3IMYHBIM [TPU3HAKAM: TOTJIOIECHUIO WIIH BBIJCJICHHUIO SHEPTUH.
5/25 Pemenue 3a1au ¢ UCMONIb30BAHUEM MOHATHS Tennosoti 3¢pghexm xumuueckux peaxyuti. Ilonamue 06 5k30- u
«TeroBoi 3P PeKT XUMUUECKUX PeaKIHii». aHOomepmuyeckux peakyusax. Kinaccupuxanns XuMHIECKUX PEAKIUHN 110
Pas3IMYHBIM [TPU3HAKAM: TIOTJIOIECHHUIO WIIH BBIJCIICHHUIO SHEPTUH.
6/26 ITpaktnueckas pabora Ne 4 «Ilomyuenue dusnyeckue U XMMHUYECKHe CBOMCTBaA Kuciaopoaa. [lomydenue kucnopona.
KHCIIOpOJa U U3yUYEHHUE €r0 CBOMCTBY. OcHosHble MemoOdbl NO3HAHUA. HADII0OeHUe, U3MepeHUe, IKCHePUMEH.
IIpobnema He3onacnozo ucnonb306anus 6eujecms U XUuMuU4eckux peakyuii 8
nosceoHesHoll Hcuznu. TokcuuHble, 20produe U 83pbl8OONACHbIE BeUiecmad.
bvimosas xumuueckas epamomuocme.
7127 Oo6o06uraromii ypok mno reme «Kucmnopos. Kucnopon. Okcunbl. TermoBoit s dext xumuueckux peakuuit. /lpodrema
Oxcuppl. ['operney. 0e30nachoeo UCNONb3068aHUs BEUECME U XUMUYECKUX PeaKyUli 8 NOBCEOHEBHOL
orcuznu. Toxkcuunvle, eoprouue u 3pvleoonachvie geujecmsa. boimosas
XUMUYECKas 2pAMOMHOCMb.
8/28 KonTponehnas padora Ne 2 no Teme «Kucnopon. [TpomeXyTOUHBIH KOHTPOJIb COOTBETCTBHUS PE3yIbTaTOB 00yUCHHUS
Oxcuapl. ['openue». tpeboBanusm ®I'OC.
Bonopoa. Kucaorel. Cosn
1/29 Bonopoxa. [lonydyeHnue u npumMeHeHue. Bonopon — xumudeckuii anemMeHT u npocroe BemecTso. [lomyuenue Bogopona




B Jtaboparopuu. [lonyuenue 600opooda 6 npomvluinennocmu. Ipumenenue
6000p00a.

2/30 CaoiictBa Bogopoaa. OKucauTenb. PusnyuecKre 1 XMMUUECKHE CBOICTBA BOJOPOAA.
BoccranoBurens.
3/31 Kwucnoter. CoctaB u knaccuduKanus. Kucnorel. Knaccudukanus. Homenknarypa. [Honyuenue u npumenernue
[TonyyeHue KUCIOT. Kucnom.
4/32 Comu. Knmaccudukanusa. Homenknarypa. Comu. Knaccudukanus. Homenknarypa.
5/33 CriocoOBblI MOJTy4eHHUs COTICH. Ilonyuenue u npumernenue coneu.
6/34 [IpakTuueckas padora Ne 5 «I[lomydenune [Tomyuenue Bogopoaa U U3y4eHHe ero CBOUCTB. OCHOBHble MemOoObl NOZHAHUL:
BOJIOPOJIa M U3YUECHHE €TI0 CBOHCTBY. HabOn00enue, usmepenue, skcnepumenm. Toxkcuunvle, eopioyue u
83PbIBOONACHbLE 8eecmaql.
7/35 O6o6matomuit ypok mno reme «Bomopoz. Bonopon. Kucnotsl. Conu. Ilpobnema b6e3onacnozo ucnonv3osanus eeujecms u
Kucnotet. Conuy. XUMUYECKUX peakyuti 8 N08CeOHesHOU dcuznu. buimosas xumuueckas
2PAMOMHOCMb.
8/36 KonTponsnas padora Ne 3 o Teme «Bomopox. [TpoMeXyTOUHBII KOHTPOIb COOTBETCTBUS PE3yIbTaTOB 00yUYCHHUS
Kucnoter. Conmy. tpedoBanusm OI'OC.
Bona. Pacteopbl. OcHOBaHuS.
1/37 Bogna — pactBopurens. PacTBopbl. PactBops1. Pacmeopumocms éeujecms 6 6ode. KoHIIEHTpaIusi pacTBOPOB.
2/38 Pemenue 3aau Ha onpeaeneHne MaccoBOn MaccoBas 707151 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.
JIOJIM paCTBOPEHHOT'O BEILIECTBA. Pacuer MaccoBoil 10111 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.
3/39 [IpaxTnueckas padora Ne 6 «I[IpuroroBnenue Pacuer MaccoBoil 10711 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.
PacTBOPOB € ONpPEAETICHHON MacCOBOM fomeit [TpuroroBneHue pacTBOPOB C ONpPEAEIECHHON MacCOBOM J10J€i paCTBOPEHHOIO
PacTBOPEHHOI'O BEILIECTRA. BeecTBa. OcHoGHble MEMOObl NO3HAHUA: HAOTIO0EeHUe, U3MepeHue,
9KCHepUMeHM.
4/40 Bona. E¢ cocraB u cBolicTsa. Booa & npupoode. Kpyeosopom 600wt 6 npupode. Quauueckue u xumuyecxue
cB801lCcm8a 800wl.
5/41 OcnoBanus. CocTaB u KJ1accupuKaIus. OcnoBanns. Knaccuduxamms. Homenknarypa.
6/42 [Tonydyenune ocHOBaHMIA. Tonyuenue ocnosanui.
7/43 O6o06matomuit ypok no reme «Bozga. PacTBopsl. Boga. PactBopsl. PacueT maccoBoii oM paCTBOPEHHOTO BEIIECTBA B




OcHOBaHUA.

pacTBope.
OcHoBaHUs.

Ilpobrema bezonacto2o UCnoOIbL308AHUSA BEULECE U XUMUYECKUX PEAKYULL 8
N0BCeOHeBHOU JHcUuHU. bbimosas xumudecxkas epamomHoCcmb.

8/44 Kontponpnas padora Ne 4 o reme «Boga. 1 [TpomexyTOUHBIN KOHTPOJIb COOTBETCTBHS PE3YIBTaTOB 00YUEHUS
PactBopel. OcHOBaHUY. tpedoBanusim OI'OC.

O0o0meHne cBeieHui 00 0CHOBHBIX KJjaccax &

HEOPraHu4vecKuX coeTHHEHUIA.

1/45 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX COETMHECHHM.

COCIMHEHHI.

2/46 CBolicTBa OKCHIOB. Qusuueckue ceolicmea okcudo8. XUMUUECKHAE CBOMCTBA OKCHUIOB.

3/47 CBoMCTBa KHUCIIOT. Duszuyeckue ceolcmea KUciom.

Xumuueckue cBoicTBa KUcnoT. Peakuus HelTpanuzauuu. MHAMKATOPHI.
N3MeHeHne OKpacku MHAMKATOPOB B Pa3JIMYHBIX CPElIax.

4/48 CBolicTBa OCHOBaHUH. Duszuveckue ceolicmea 0OCHOBAHUL. XUMUUISCKHE CBOMCTBA OCHOBAHMUIA.
Peakuus nentpanuzanuu. Maaukaropsl. Vi3MeHeHne OKpacKu HHIAUKAaTOPOB B
pa3IMYHBIX Cpeaax.

5/49 CBolicTBa coJIe. Duzuveckue ceolicmea conell. XUMHUUYECKUE CBOMCTBA COJICH.

6/50 I'eneTnveckas cBsi3b MEXAY OCHOBHBIMHU I'eneTnveckas cBsI3b MEXIY KJIaCCaMU HEOPTaHWYECKUX COCTMHCHUM.

KJIacCaMH HEOPTaHUUECKUX COCTMHEHUH.

7/51 [TpakTuueckas padora Ne 7 «Pemenue Pemenue sxcniepuMeHTaNbHBIX 33/1a4 10 TeMe « OCHOBHBIE KIIaCChI
HKCMIEPUMEHTAIBHBIX 33]1a4 TI0 TEME HEOPraHUYECKUX COCAMHEHUI». OCHOBHbIE MemOObl NOZHAHUA.: HAOI00eHuUe,
«OCHOBHBIE KJIACChl HEOPTAHUIECKUX usmMepeHue, IKCNePUMeHn.

COEIMHEHUII». IIpobnema be30nacHo2o UCnONBL30BAHUSL BEULECTNE U XUMULECKUX PeaKYUll 8
nosceoHesHoll xcuznu. TokcuuHvle, 2oprodue U 83pblBOONACHbIE Belecmad.
bvimosas xumuueckas epamomuocme.

8/52 KontponbHnas padora Ne 5 nmo reme «OCHOBHBIE [TpomeKyTOUHBII KOHTPOJIb COOTBETCTBHS PE3YIHTATOB O0YUECHHS
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI. Tpeboanusm OI'OC.

Crpoenue atoma. [lepuonnuecknii 3akoa m 9

nepuoanvdecKas CHCTeMa XUMH4Y€E€CKHUX
eMenToB /I.A. MeHaeneeBa.




CrpoeHnue BemecTB. XMMHYECKas CBSA3b.

1/53 Krnaccudukarms XUMAYECKUX SIIEMEHTOB. AtoM. XMUYECKUI STIEMEHT.
2/54 Crpoenue aToma. CrtpoeHnue atoma: sSapo, FJHepreTHUecKuil ypoBeHb. Cocmas s0pa amoma.
NPOMOHbL, Helimpousl. M30monbi.

3,4/ [Tepuonuyeckuii 3aK0H U IEPUOUIECKAS [Mepuonnuecknii 3akon [[.1. Menneneesa. [lepuoanueckas cuctema

55,56 Ta0IMIa XUMHYECKHUX dmeMeHToB J1.1. xuMudeckux 1eMenToB (.M. Merneneera. ®U3HIeCKHIN CMBICT aTOMHOTO
MenneneeBa. 3nauenue [lepuoguieckoro (TOpSAKOBOTO) HOMEPA XMMHUYECKOTO AJIEMEHTA, HOMepa IPYIIbI U Ieprojia
3akoHa J[.1. Menzaeneesa. nepuoguieckoi cucteMbl. CTpOCHHE SHEPTETUYECKUX YPOBHEH aTOMOB

nepBbix 20 XUMHUYECKHX AIIEMEHTOB TieproandecKkoi cucremsr J[. 1.
MenpeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB XUMHUECKUX
3JIEMEHTOB U UX COEMHEHUH Ha OCHOBE MOJIOKEHUS B TIEPUOANUECKON
cucteme JI.11. MenneneeBa u ctpoenust aroma. 3HaueHue [lepuoauueckoro
3akoHa J[.M1. MeHnneneena.

5,6/ Buabl xumuueckoi cBs3u. CrpoeHue BeuiecTB. XUMUYECKasi CBSI3b. DNEeKMPOOmMpUyamenbHoChb amomos

57,58 Xumuyeckux anemenmog. KoBaneHTHass XUMHUUYECKasl CBSI3b: HENOJSIPHAS U

noJisipHast. [lousimue 0 6000pOOHOI C653U U ee GIUAHUU HA (u3uiecKue
ceolicmea gewecms Ha npumepe 600vl. VloHHast cBsi3b. MeTammnueckas CBS3b.

7159 THUMBI KPUCTATTMYECKUX PEIIETOK. Tunvl KpuCmManIUYeCKux peutemox (AmomMHast, MOLeKYIAPHAs, UOHHAS,

Memaniuyeckas). 3asucumocmos huaUUeCKux c8oLUCms sewecms om mund
KPUCMANLIUYECKOU peulemKuU.

8,9/ Crenenp okucnenus. [lonsitue 00 Krnaccudukarus XuMUIeCKUX PEAKIU 110 pa3TUYHBIM PU3HAKAM

60,61 OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX. W3MEHEHUIO CTENIEHEH OKUCIICHHUS] aTOMOB XUMHUYECKUX DJIEMEHTOB.

Crenens okucneHus. OnpeneneHrne CTeIeHn OKUCIEHUS] aTOMOB XUMUYECKUX
ANIEMEHTOB B coenuHeHmsX. Oxucnurens. BoccranoBurens. CynHOCTh
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

3axkon ABoraapo. MoJisipabiii 00b€M ra3os.

1/62 3akoH ABoraapo. MossipHblif 00beM ra3os. 3akoH ABorazpo. MossipHslii 00beM ra3oB. KauecTBeHHbIe peakliuu Ha
Pemenne 3a1a4 o XUMHUECKUM YPABHEHHSIM C razoo0pasHble BelecTBa (KUcmopo, Boaopoa). O0beMHbIE OTHOIIICHUS Ta30B
MPUMEHEHNEM MOHSATUH «MOJSIPHBIA 00BEMY, MPU XUMHUYECKUX PEaAKIUAX. BeIYUCICHHS IO XUMUYECKUM YPaBHEHUSIM
«00BEM», «Maccay. KOJIn4uecTBa, 00beMa, MacChl BEIIECTBA MO KOJIMYECTBY, 00bEMY, Macce

peareHToB WJIH MPOAYKTOB PEAKIINH.

2/63 O6o06matonuii ypok mo teme «Ileprognuecknii Crpoenue aroma. [lepuonnueckuii 3akon .. Menneneesa. [lepunognueckas




3aKOH W MEPHOANYECKas CUCTEMa XUMHUYECKUX
anemenToB J[.1. MenneneeBa. XuMmudeckas
CBSI3bY.

cucreMa xumuieckux 3eMeHnToB J[.M. Menaeneesa. CtpoeHue BeecTB.

Xumuueckas cBsi3b. CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN.

3/64 KontponpHnas pabora Ne 6 o reme 1 [TpomexyTOUHBIN KOHTPOJIb COOTBETCTBHS PE3YIHTATOB O0YUCHHUS
«ITepuonnueckuii 3akoH u [ICXI. 3akon tpeboBanusim OI'OC.
Agoraapo. MonspHbIii 00beM Ta30B»
I'asiorensl. 3
1/65 lanorenst. Xnop. CpaBHUTENbHAS 1 [anorensl: pu3nUecKre U XMMUYECKHE CBOWCTBA.
XapaKTEePHUCTUKA TaJIOTEHOB.
2/66 XnopoBonopoa. ComnsiHast KHCIIOTa U €€ COJIH. 1 CoeanHeHns TalloreHOB: XJIOPOBOJOPO/I, XJIOPOBOJOPOIHAS KUCIIOTA U €€
COJIH..

3/67 [TpakTrueckas padora Ne 8 «ComnsiHast kucnmora 1 CoenlMHeHns rajJoreHoB: XJIOPOBOJOPOIHAS KUCIOTA U €€ colu. OcHogHble
U €€ COJIM». Memoobl NO3HAHUA: HAOTIOO0eHUe, U3MepeHUe, IKCNEPUMEH.
O06001meHne Kypca HEOPraHMYECKoil XumMmuu | 3
3a 8 Kiacc.

1/68 O060011eHne U3y4eHHOT0 MaTepHaa 1o 1 I'eneTnyeckas CBA3b MEXKy KJIaCCaMU HEOPTaHUYECKUX COCTUHEHU.

HEOPraHWYeCKON XUMHUH.

TemaTrnueckoe NJIAHUPOBAHUE

9 kiacce

XuMu4ecKkue ypaBHEeHHsl. BolunciieHus 10 XUMUYECKUM YPaBHEHUSIM
KOJIN4ECTBA, 00bEMa, MACChI BELIECTBA MO KOJHMUYECTBY, 00bEMY, Macce
pEareHTOB UM NIPOAYKTOB PEaKLIUU.

IIpobaema H6e30nacHo20 UCnOIb3068aHUA BEUECE U XUMUYECKUX PEaKyull 6
noeceonesHou JcusHu. Tokcuunbvle, 20proyue U 63pbl60ONACHbIE 6eujecmsd.
beimosas xumuueckas cpamomuocme.

Ne n/mm

HaumeHnoBaHue pa3iesioB U TeM

Koanu Conep:xanue

€CTBO
qyacoB




IToBTOpEHHE OCHOBHBIX BONIPOCOB Kypca 8 kiacca 5

171 Beonubii uncTpykrax no Th. 1
[Tepuoguyeckuii 3aKOH U MIEPUOTAYECKAS
cuctema xuM. anemeHToB J[. 1. MeHnaeneera B
CBETE CTPOCHHS aTOMOB

ITepuoguueckutii 3axox J[.1. Mennaeneesa. [lepuonuueckas cucreMma
xumuueckux sneMenToB .. Menneneepa. duznueckuii CMBICT aTOMHOTO
(TOpsIKOBOTO) HOMEPA XMMHUYECKOTO IEMEHTa, HOMEpPA IPYIIIHI U Ieprojia
nepuoaudeckort cuctembl. CTpOCHHE SHEPIeTUUECKIX YPOBHEH aTOMOB
nepBbix 20 XUMHUYECKUX IEMEHTOB Nepuoaudeckort cuctemsl J[. 1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB XMMHUYECKHUX
3JIEMEHTOB U UX COCIMHEHUN HAa OCHOBE MOJIOKEHUS B TIEPHOANIECKON
cucreme JI.11. Menneneesa u crpoenus aroma. 3Hauenue [lepruonuueckoro
3akoHa /.. Menneneena.

2/2 Xumuuaeckas cBsa3b. CTpoeHHE BEIIECTBA 1

3/3 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 1
COEMHEHUI: UX COCTaB, KJlacCu(UKaLus

4/4 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 1
COCIMHEHUN: UX CBOWCTBA

Crpoenue BemecTB. XUMHUYECKas CBA3b. D1eKMpoOmpuyameibHoCms amomos
Xumuueckux snemenmos. KopaneHTHass XUMHUYECKasi CBSA3b: HEMOJIApHAs U
nossipHasi. [lousmue o 6000poOHOI c6:3U U ee IUAHUU HA u3uiecKue
ceoticmea eeujecms Ha npumepe 600vl. IoHHas cBsi3b. MeTayuinueckas CBs3b.

Oxcunpl.  Kiaccupukanms. Homenknarypa. ®dusudeckwe  CBOWCTBA
OKCUJOB. XMMHUYECKHE CBOMCTBAa OKcHUIOB. [lomyueHue u npumeHeHHE
okcunoB. OcnoBanmsa. Krnaccudpukamus. Homenknarypa. Pusmueckue
cBorictBa OcHOBaHui. [lomydyeHue ocHoOBaHMI. XHMHUYECKHUE CBOMCTBA
ocHoBaHui. Peaknus wedTpanmzauuu. Kucnorel. Krnaccudukarms.
Homenknarypa. @usnyeckue cBorcTBa KUCIOT. [lonyuenne u npumeHeHue
KHUCJIOT. XUMUYECKUE CBOMCTBA KUCHOT. MHMKaropel. I3MeHeHue okpacku
WHIUKaTOpoB B pasnuuHbix  cpemax. Comu.  Krnaccudukarus.
Homenknarypa. ®@usundeckue cBoiicTBa coneil. Ilonmydenue n npumeHeHue
cosei. XHUMHUYECKHME CBOWCTBA CcoOJed. leHeTrnueckas CBI3b MEXIY
KJIaccaMl ~ Heopranuueckux coeauHeHuil. [IpobGrema  GeszomacHOro
HCIOJIb30BAHUSI BEUIECTB U XUMUYECKUX PEAKLIHMI B TOBCEIHEBHOMN KU3HMU.
ToxkcuuHbIE, TOPIOYME U B3PHIBOOIIACHBIE BEIIECTBA. BBITOBasS XUMUYECKas
rPaMOTHOCTb.

5/5 Pacy€Thl M0 XUMUYECKUM yPABHEHUSAM 1

Pasnes 1. MHOroodpasne XuMH4YeCKHX peaKnuii 18

BBI‘-H/ICJ'IGHI/ISI 110 XUMHNYCCKHUM ypaBHeHI/IﬂM KOJINYECTBA, 061>eMa, MacCChbI
BEIIECTBA IO KOJIMYECTBY, O0ObEMY, Macce€ pEarcHTOB WU IPOIAYKTOB
PCaKIiH.

Pacuet MaccoBoii A0JIM paCTBOPCHHOT'O BCIISCCTBA B paCTBOPC.




Tema 1. Knaccupukanuss XuMu4ecKuX peakuui

1/6 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1
peaxkuuu.

2/7 Peakuuu coeaunenus, pa3ioxKeHus, 1
3aMeIIeHus] 1 0OMEeHa ¢ TOUKH 3pEHHS
OKHCJIEHHS U BOCCTAHOBJICHMUS.

3/8 TerunoBo# 3pPeKT XMMUIECKIX peaKuii. 1
DK30 - ¥ SHIOTEPMUYECKHUE PEaAKIUH.

4/9 CKOpOCTh XMMHUYECKHUX PEAKIIMM. 1
[lepBoHauanpHBIE MIPEICTABICHUS O KaTaJIU3eE.

5/10 [Ipakrtuyeckas padora Nel. Uzyuenue 1
BIIVSIHUSL YCJIIOBUM MPOBEAEHUS XUMUYECKON
peakuuu Ha €€ CKOPOCTb.

6/11 OO6patumble 1 HEOOpaTUMBbIE PEAKIIHH. 1
[ToHsiTHE O XMMHUYECKOM PaBHOBECHUHU.

12

Tema 2. DjeKTPOIUTHYECKAS U CCOMAIUSA

IlonsitTue o0 ckopocTH XuUMHUYeCKOW peakuuu. DaxToppl, BIMAIOIINE Ha
CKOpoCTh Xxumuueckoil peakmuu. [lonstue o karanmusarope. Knaccuduxamms
XUMHUYECKHUX PeakUui MO pa3IMnYHbIM MPU3HAKaM: YHCIY U COCTAaBy MCXOIHBIX
W TOJTYYCHHBIX BELIECTB; HM3MEHEHHMIO CTEMEHEeHl OKUCJICHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB; MOMIONICHUIO WIN BBIJEIECHUIO dHEpruu. CylHOCTb
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI.

TeroBoit  »ddexkr xumuyeckux peaknui. [lorstme 00 93K30- ©
SH/IO0TEPMUYECKUX PEAKIMSX.

2/12 CyniHoCTh nponecca AMEKTPOTUTHYECKON 1
JUCCOLHAINN.
2/13 DIeKTpoNUTHYECKas TUCCOLHUALNS KUCTIOT, 1

OCHOBAHUU U COJIEU.

DNEeKTPOIUTUYECKAs] AUCCOIMANNS. DIEKTPOIUTH U HEINEKTPOIUThL. MOHEIL
Karnonbr u anmonsl. Peaknmum woOHHOTO OOMeHA. YCIOBHS MPOTEKaHUS
peakiuii HOHHOTO OOMeHa. ONEKTPOIUTHYECKAas JAWCCOIUAINS  KHUCIOT,
menodet n coneit. Crenenb okucieHus. OnpeencHUe CTENEHW OKUCICHHS
aTOMOB XUMHYECKUX DJIEMEHTOB B COCIUHCHMSIX. OKUCIIUTEND.
BoccranoBurelsb.




3/14

CnaOble U cUIIbHBIE 2MEKTPOIUTHL. CTeneHb
JMCCOLIMALIUY.

4/15

Peakiun noHHOTro 0OMEHa U YCIIOBUS UX
IIPOTEKAHUS.

5/16

6/17

Peakiun noHHOTro 0OMEHa U YCIIOBUS UX
IIPOTEKAHMUS.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUMN B CBETE
MPEICTaBICHUN 00 ANEKTPOIUTHUECKOM
JIUCCOITUAIIMN U OKUCITUTEIIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIIHSIX.

7/18

8/19
9/20

10/21

11/22

XUMHYECKHE CBOICTBAa OCHOBHEIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUI B CBETE
MIPEICTABICHUI 00 SIEKTPOIUTHYECKOM
JUCCOLIMAIIMU U OKUCIIUTEIIHLHO-
BOCCTAHOBUTEIIBHBIX PEAKIUSIX.

I'maponns coneil.

[Tpaktuueckas pabora Ne2. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«CBOMCTBa KHUCIIOT, OCHOBAaHUHN M COJICH KaK
AIEKTPOTUTOBY.

PacuéTel 10 ypaBHEHUSAM XUM. PEAKLUN, €CIIU
OIHO M3 BEIIECTB IaHO B U30LITKE.

O0o001IeHNEe U CHCTEMaTU3aIus 3HAHHUH 110
teMaM «Knaccudukarms XuMudecKux
peakiuii» u «DIEKTPOTUTHUECKAS
JIACCOLIMAIIHS.

Breluncienuss mo XUMHYECKUM YPaBHCHUAM KOJIMYCCTBA, O6’LeMa, MacCChbI
BCIUICCTBA 11O KOJIUYCCTBY, O6’LeMy, MacCCC pCarcHTOB WX IIPOAYKTOB pCaKIU.

Ilonsitne o CKOpPOCTH XHUMHYECKOU pE€aKuuu. cDaKTOpBI, BIMAIOIIHNEC Ha
CKOpPOCThb XUMHYECKOU pE€aKunu. Ilonstue o KaTaJln3aTrope. Knaccmbm(auml
XUMHYCCKHUX peaKL[I/Iﬁ 10 pa3JIMYHBIM IIPHU3HAKAM: YHUCITY U COCTABY HCXOAHBIX
N TOJYUYCHHBIX BCIICCTB;, HN3MCHCHUIO CTEIICHEM OKMCJICHUS aTOMOB




12/23 KonTposbHas padora Ne 1 mo remam 1 XMMHUYECKUX JIIEMEHTOB; HOITIOICHUIO WIn BBIJICJICHUIO
«Knaccuduxanus XUMUIECKHX peakuiiy u SHEPIrUuu.DNEKTPOIUTHYECKAsT TUCCOLMALUSA. DICKTPOIUTHI U HEIEKTPOIUTHL.
«DNEKTPOIUTHYECKAS TUCCOLMALS. Wownwl. Katrionbl 1 anvoHbl. Peakimu noHHOTO OOMeHa. YCIIOBHUS MPOTEKAHHMS

peakuuii HMOHHOTO OOMEHa. OJEKTPOJUTHYECKas JUCCOLMALMS KHUCIOT,
menoyeil u coneil. CreneHb okucieHus. OnpeneneHue CTENEHW OKUCICHHS
aTOMOB  XMMHMYECKHX  DJIEMEHTOB B  coeauHeHusix.  Okuciauress.
Boccranosutens.

Paznen 2. MHoroo0pa3ue BelecTn 38

Tema 3. T'asiorennt 4

1/24 OOmas xapakTepuCTHKa HEMETAIUIOB. 1 ITonoxenue HEMETANIOB B IEPUOANYECKOM CHCTEME XUMHUYECKUX DIIEMEHTOB
TTONIOKEHHE TAIIOTEHOB B IIEPUOAMYECKOi J.W. MenneneeBa. OOmiyie cBOWCTBa HEMETA/UIOB. ['amoreHsl: (QU3MYECKUE H

. xuMu4eckne  cBoiictBa.  CoeAMHEHHMs ~ TaJOTE€HOB:  XJIOPOBOIOPOZ,
Tabnuie u cTpoeHue ux aromoB. CBOICTBA,
XJIOPOBOJIOPO/IHASL KUCJIOTA U €€ COJIH.
MOJIyYeHUE U PUMEHEHHE rajJoreHoB. XJI0p.

2/25 XII0pOBONOPOA: MOJIyYEHUE U CBOUCTBA. 1

3/26 ConsiHas KUCIIoTa U €€ CONH. 1

4/27 [TpakTuueckas padora Ne3. [Tonyuenune 1
COJISTHOM KMCJIOTBI U U3YYEHHE €€ CBOMCTB.

Tema 4. KucJsiopon u cepa 6

1728 [TonoxxeHne KUCI0poaa 1 Cephl B
nepnozmqecxoﬁ CHUCTEMEC XUMHNUYECCKHUX

3JIEMEHTOB, CTpoeHue ux aroMoB. Cepa.

2/29 Ceposonopoa. Cynbhusl.

3/30 Okxcup cepsl (IV). Cepaucrast kuciora u eé€

Kucnopon — xumuueckuil snemeHT M mnpocroe BemecTBo. O30H. Cocrtas
Bo3nyxa. Dusnyeckne W XUMHUYECKHE CBOMCTBa Kuciaopona. Ilomyuenue wu
IIPUMEHEHNE KUCIOPOAA.

Cepa: pusnyeckue 1 xuMuueckue cBoiicrsa. CoelMHEHHs CEPhl: CEPOBOIOPO]I,
cynbhuabl, okcuasl cepbl. CepHasi, CepHUCTast ¥ CEPOBOIOPOAHAST KUCIOTHI U
UX COJIN.




COJIN.

4/31 Okxkcup cepsl (VI). Cepnas kuciora u €€ conu. 1
5/32 OxucnuTenbHbIE CBOMCTBA 1
KOHLICHTPUPOBAHHOM CEPHOU KUCIIOTHI.
6/33 [IpaxTtuyeckas pabora Ne4. Pemenue 1
HKCIEPUMEHTAJIbHBIX 33134 [10 TEME
«Kucnopon u cepa.
Tema 5. A3ot u docdop 9
1/34 ITonoxxenne a3ora u pocdopa B 1 A3oT: ¢u3nueckue M XUMHUYECKHe CBOWCTBAa. AmMuak. CoiaM aMMOHUS.
[EPHO/IMYECKON CHCTEME XMMHYECKHX Oxcuapl a3ora. AzoTHas kucinora u ee comu. Dochop: ¢usmueckue u
xumuueckne cBoiictBa. CoemmHenuss ¢docdopa: okcun docdopa (V),
3JIEMEHTOB, CTPOEHHUE UX aTOMOB. A30T:
. optodochopHas KKCI0Ta U €€ COJH.
CBOICTBA U IPUMEHEHUE.
2/35 AMMuak. @u3nyeckue u XUMUYECKHE 1
cBoucTBa. [lomydyeHne u npuMeHeHue.
3/36 [IpakTuueckas padora Ne5. [lonyuyenue 1
aMMHaKa ¥ U3y4YEHHUE €ro CBOMCTB.
4/37 Conu aMmMOHUS. . 1
5/38 Pewrenune 3anaq Ha onpeneneHue MacCoOBOU 1

(06BEMHOIT) 0K BBIXOJIA MPOAYKTA pEeaKIuU
OT TEOPETUYECKH BO3MOXKHOTO




6/39 A30THas Kucjora. 1
7/40 Conu a30THOM KUCIIOThL. A30THBIE ynoOpeHus. 1
8/41 ®ochop. Amnorponus pocdopa. Coiictea 1
docdopa.
9/42 Oxkcup docdopa (V). @ochoprast kucorau 1
e€ comu. DocdopHbIe yTOOpeHUSI.
Tema 6. Yriiepon u kpeMHuUit 8
1/43 ITonoxenue ymiepona u KpEMHHUS B 1 VYrepon: ¢pusnueckue 1 XUMUYECKHE CBOWCTBA. AJIOTPOIHS YIJIepOoaa: anmMas,
MEPUOIUYECKON CHCTEME XUMHUECKUX rpadurt, kapous, ¢ymiepensl. Coequaenus yriepona: okcunsl yriaepoaa (II) u
5JIEMEHTOB, CTPOEHUE X aTOMOB. YIIIEPOI. (IV), yronmpHas kuciota u ee cond. KpeMHHit 1 ero coeIMHEHNUS.
2/44 YrapHslii ra3, CBOWCTBa, PU3NOIOTHICCKOE 1
JICHCTBHE HA OPTaHU3M.
3/45 Yrekucanplil ra3. YrojibHasi KUCIIOTA U €€ 1
conu. Kpyrosopot yriepozaa B mpupo;e.
4/46 [IpakTuueckas padora Ne6. [lonyuenue 1
okcupa yrinepozaa (IV) u uzydenue ero
cBoiicTB. PacriozHaBanue kapOoHATOB.
5/47 Kpemnnii u ero coenunenus. CunukarHas 1
MIPOMBITINIEHHOCTD.
6/48 Pemenue 3a1a4 Ha BBIYMCIIEHUE MAcChl WIIH 1

00BEMa TTPOYKTa PEAKITUU 110 U3BECTHOM
Macce Ui 00bEMY UCXOAHOTO BEIIECTBA,




coacpKaero NIpuMecu

7/49 O00011IeHNE U CUCTEMATU3ALMSA 10 TEME 1
«Hewmeramibm
8/50 KonTpoasHas padora Ne2 o Teme 1
«Hemeramiby.
Tema 7. O0uiue cBoiicTBa METAJJIOB 11
1/51 OO61as xapakTepuCTUKA METaJJIOB. 1 [TonoxeHue METaIOB B NIEPUOIUYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB
dusnueckue cBoiictia. CIUIaBBI METAILIOB. J.1. MenneneeBa. Metasuibl B IpUpojie U 001IHe CIIOCOOBI UX MOTYUYEHUSI.
O6mue Qusuveckue cBoiictBa MeTayuioB. OOmUEe XUMHUYECKHE CBOWCTBA
2/52 Haxosk/IeHie METaIuIoB B IpHpoZie 1 obmpe | | METalUIOB:  peaklMu — C  HEMETaUlaMM, — KACIOTaMH,  COJLIMH.
DNeKTpOXUMUYECKUN psia HanpskeHui metaios. lllenounsie meramisl u
croco0b! ux nonydenus. [lonsrue o
ux coeauHeHus. lllenouHozemenbHbIE METAIBI UM HUX COEAUHEHUS.
MCTALIYPIuH. Anromunuii. AM(POTEPHOCTh OKCHAA M THAPOKCHAA anroMuHus. JKereso.
CoenuHeHus kene3a U UX CBOWCTBA: OKCHJIbI, THIPOKCUABI U COJIU KeJle3a
3/53 XHUMHUYECKHE CBOMCTBA METAJIJIOB. 1 (II u III).
DNEKTPOXUMHUYECKUN Psi/i HAPSKEHU N
METaJJIOB.
4/54 [IlenoyHbIe METAILITBI. 1
5/55 Marnuii. [llenouyHozeMenbHbIE METAIITHI. 1
XKecTkocTh BOBI M CIIOCOOBI €€ yCTpaHEHUS.
6/56 Amomunnii. Haxoxxnenue B mpupoze. 1
CBOMCTBA aTIOMUHHSL,
/57 Kenezo. Haxoxnenue B npupoze. Csoiictea 1
xKelesa.
8/58 CoeqnHeHuns xejesa 1




9/59

[TpakTruueckas pabora No7. Pemenue
9KCIIEPUMEHTAJIbHBIX 3334 [10 TeEMe
«MeTasibl U UX COCAUHEHUSY.

10/60 O00011IeHNE U CUCTEMATU3ALMSA 10 TEME
«O01111€e CBOMCTBA METAJIIOBY»
11/61 Kontponbnas padora Ne3 o teme «O0mmue

CBOMCTBA METAJLJIOB)

Paznea 3. Kparkuii 0630p BaxHelmux

OpPraHnve€CKux BEIIECTB

1/62 Opranuyeckasi XuMus.

2/63 YrneBonopoasl.

3/64 Kucnopoaconepsxaiiue oprannueckue
COCIMHEHUSI: CIIUPTHI, KAPOOHOBBIE KUCIIOTHI,
CJIO’KHBIE d(DUPBI, )KUPBI, YTIECBOIBI.

4/65 AmuHOKHUCHOTHI. benku.

5/66 [Tommmepsl.

6/67 Hrorosas koHTposbHAs paboTta Ne 4.

68 O6o0marmuil ypox

HepBOHa‘laHBHBIe CBCACHU (o) CTPOCHHUHU OpraHnuv4CCKuX BCIIICCTB.
VYri1eBo0pOibl: METaH, 3TaH, THIeH. VICTOUHNKY YIIIeBOJOPOIOB: IPUPOIHBIIN
ra3, He(Th, yroab. Kuciaoponacoaepkamue COEAMHEHMS: CHUPTHI (METaHOI,
3TaHOJ, NIULIEPHH), KApOOHOBBIE KUCIIOTHI (YKCYCHAs! KHCIO0Ta, aMUHOYKCYCHAst
KHCJIOTa, CTE€AapUHOBas M OJEHHOBAs KHCIIOThI). BHONOTMUECKH BaskKHbBIC
BEILECTBA: JKUPBI, NIIOKO3a, OCMKH. XHUMUYECKOEe 3arpsA3HEHHE OKpY)KarolleH
Cpellbl ¥ €ro MOCIEACTBHS.




MaTtepuanbHO TeXHHUYECKOe o0ecniedeHre B pamkax « Touku pocrta»

HaumenoBanue Kpartkue TexHu4eckne XapakTepuCcTUKU KomnuuectBo
000pyI0BaHUs
Oo6u1ee odopynoBanme (pu3nka, XuMusi, 0M0JI0TUs)
Hudposas [{rdpoBoii JaTIMK FMEKTPOIPOBOTHOCTH 3 .
naboparopusi Ludporoii naruuk pH
yueHHUECKast [udpoBoit 1aTUNK NOJTOKEHUS
(pusuka, xumus, | Hudposoii naruuk temmneparypbl
ouosorus) [{udpoBoii naTunk aOCOTOTHOTO J1aBIECHUS
[Tudposoit ocunsuorpadpuyecKuii AaTINK
Becsl anextponHsie yue6Hbie 200 T
Muxkpockor: 1uppoBoi UK oNTUYECKUi ¢ yBearndeHueM ot 80 X
HaGop a5 U3roToBIeHUs MUKPOIIPENapaToB
Muxkponpenapats! (Ha0op)
CoenuHuTeENBHBIE IPOBOJA, TPOrPAMMHOE 0OECIIeueHIEe, METOIUYECKHIE YKa3aHHsI
KOMILJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB Il OIBITOB 110 MEXaHUKE
KOMIUIEKT COMYTCTBYIOLIUX JIEMEHTOB JJIsl OIIBITOB MO MOJIEKYJIAPHON (pHU3HKe
KOMITJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB JUISl OMBITOB 10 3JIEKTPOAMHAMUKE
KOMIIJIEKT COITYTCTBYIOIIMX 3JIEMEHTOB JJIsl ONBITOB 110 ONTHKE
Kommnekt nocyns! u | LlTatuB nabopaTopHbIil XUMHUYECKUN 3 wr.

o0opynoBaHus st
YYIEHUYECKHUX
OnbpITOB  ((u3uka,
XUMUS, OUOJIOTHSI).

Habop vamex [letpu

HaGop MHCTPYMEHTOB MperapoBaibHBIX

Jlokka 7151 COKUTAHUS BELIECTB

Crynka apdopoBas ¢ mecTukom

Habop 6aHok aist XpaHeHus TBepIbIX peakThBoB (30 — 50 mur)




Hab6op ckissHOK ((ps1akoHOB) JIs1 XpaHEHHUS PAaCTBOPOB PEAKTHBOB
Hab6op npobupoxk (I1X-14, [1X-16)

[Tpubop 11 mosrydeHus ra3os

CnuproBka

['oprouee 17151 CIUPTOBOK

OwisTpoBanbHas Oymara (50 mit.)

Konb6a xoHnueckas

[Tanmouka crexisiHHAs (C pe3MHOBBIM HAKOHEYHUKOM )
Yameuka 11 BeIIapyBaHus (BbIMIApUTENIbHAS YallleuKa)
Mepubiii TUIMHAP (TJIACTUKOBBIN)

Boposnka cTeknsHHas (Majas)

Crakan crexisiaabii (100 mut)

["a300TBOIHAsA TPYOKa

XuMus
JemoHcTparmonHoe | CocTaB KOMILUICKTA: 1 .
o0opynoBaHue Cronuk noabemMHbId HazHaueHue: cOopka y4eOHBIX YCTaHOBOK,

pa3mep cronenrHuipl: He MeHee 200 * 200 MM, TUIaBHBIN MOABEM C ITOMOIIbIO BUHTA: HATMYUE

[lITatuB neMOHCTpaIMOHHBIN XuMUYeckuii: HasHaueHue: feMoHcTpalus mpuOopoB U yCTaHOBOK,

OTI0pa, CTEPXKHU, JIAaNKH, MY(ThI, KOIbIIA: HATUYHE,

BO3MOKHOCTB 3aKpPCIIJICHUS 3JICMCHTOB Ha pastquﬁ BBICOTC. HAJTUYHUC

AnnapaT IJIg TIPOBCACHUSA XUMHWYCCKUX peaKHHﬁ: Haznauenue: ACMOHCTpalus XUMHUYCCKUX peaKHHﬁ,

MOMIOTUTECIIb MaPOB U I'a30B: HAJIMYHUC,

MarepHall KoJObl: CTEKJIO

Habop mutst anekTpoin3a IeMOHCTpaMoHHbI: HazHaueHne: n3ydeHne 3aKOHOB JIEKTPOIIn3a, COOpKa MOJIEITH

AKKyMYJISTOpA,

C€MKOCTb: HAJIMYUC,




ANIEKTPO/Ibl: HATUUNE

Komiuiekt MepHbIX k010 Masioro oobeMa: Ha3HaueHue: 1eMOHCTpallMOHHBIE OIIBITHI,
00beM ko0j10: ot 100 M1 10 2000 M1,

KOJIM4YeCTBO K010: He MeHee 10 T,

Marepuail Koj0: CTEeKJIO

Hab6op ¢nakonos (250 - 300 M 1151 XpaHEHUsI paCTBOPOB PEAKTUBOB).

Hasnauenue: xpaHeHue pacTBOpPOB pEaKTHUBOB,

KOJIMYECTBO (IakoHOB: He MeHee 10 mT.,

Marepuai (pIakoHOB: CTEKIIO

npoOka: HaJln4yue

[TpuOop /U1 ONBITOB 110 XUMUU C BJAEKTPUUECKUM TOKOM (71a00paTOpHBIii)

[Tpubop 11 MIUTIOCTPAIIMH 3aKOHA COXPAaHEHUSI MacChl BEILIECTB: COCY/L

Jlanmonpra: HagIU4He,

npoOka: Halnu4ue,

TUI NPHOOpPA: 1EMOHCTPALIMOHHBIN

JenutenpHas BopoHka: HazHaueHue: pa3zeneHue IByX KUAKOCTEH MO IUIOTHOCTH,
Marepuas BOPOHKH: CTEKIIO

VYcraHoBKa Juist ieperoHku BemlecTs: Ha3HaueHue: neMoHcTpals OYUCTKY BEIECTBA, IEPETOHKa,
KOJIOBI, XOJOAMIBHUK VI OXJIAXKICHMUS, aJUIOHXK, TPOOKa: HAJIUYHE,

JUTMHA YCTAaHOBKU: HE MeHee 550 MM




[TpuOop 11 NosTydyeHus ra30B: Ha3HAYEHME: [10JIyUEHUE Ta30B B MaJIbIX KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE MeHee 6 IIPEIMETOB

bans KOM6I/IHI/Ip0BaHHaH JIa6opaT0pHa>1: bans BOJsHAA: HATMYUEC, KOJIbIIa CMCHHBIC C OTBEPCTHUAMU PA3HOI'O
JuaMeTpa: HaJINn4une,

IIJIMTKA 2JICKTPHUYCCKasd: HAJINYNEC

®dapdopoBas crynka ¢ nectukoM: HazHadeHue: s pa3menbdeHns KpYmHbIX (PpaKIuii BemecTs 1

IIPUTOTOBJICHUS ITOPOLIKOBBIX CMECEU

Kommiiext Tepmometpos (0 - 100 C; 0 - 360 C)

Kommiekr
XUMHUYECKUX
PEaKTUBOB

CocraB KOMILIEKTA:
Hab6op "Kucnotsl" (a3oTHas, cepHasi, coiisiHas, oprodochopHas)

Hab6op "I'mapokcunbl” (ruapokcu 6apus, THAPOKCH KaTusl, THIPOKCH KaIbIUs, THAPOKCU HATPHS)

Ha6op "Oxcuasl MeTamnos" (amoMunHus okcui, 6apus okcum, sxenesa (I1I) okcua, kambIus okcua, MarHus
okcua, menu (I1) okcua, MHKA OKCHT)

Hab6op "lllenounble 1 mea09HO3eMeTbHbIE METAIUTBI" (JTUTHH, HATPUH, KaJIbIUN)
Ha6op "Metamibl" (amoMUHMM, Ke1€30, MarHUM, Me/Tb, IIMHK, OJIOBO)

" " =4 ~ =
Habop "lllenounsle U 11e104HO3EMETbHbIE METAIIBI" (JIUTHI, HATPUM, KaIbIIHI)
Hab6op "Orneomnacusie BemectBa" (cepa, pocdop (kpacHsrit), okcuna hochopa (V)
Ha6op "T"anorens!" (ifox, 6pom)

Habop "T"anorennpl" (aIroMUHUS XJIOPUI, aMMOHUS XJI0pU, Oapus xiaopuf, sxkenesa (I11) xaopun, kamus
Hoau, Kamus XJI0pu/, Kalblus XJIOPHU I, IUTHS XJIopua, MarHus xyuopui, menu (II) xmopun, Harpus 6pomun,
HaTpust pTopua, HATPUS XJIOPHUJ, IIMHKA XJIOPHT)

Ha6op "Cynbdarsl, cynbhusl, cyabpuTel" (aqroMuHus cynbdar, aMMoHUs cyibdar, sxenesa (1) cynbdun,

1 mrr.




xenesa (II) cynbdar, 7-mu BogHbIN, Kanus cynabdar, kodbansra (I1) cynbdar, maraus cynsdar, menu (11))
cynbar 6e3BoaubIil, Meau (II) cynbdar 5-tu BogHbIHi, HATPHS CyIb(UI, HATPUS CYAbGUT, HATPHUS CyIb]aT,
HaTpHsI TUAPOCYIb(AT, HUKENS Cynbdat

Hab6op "KapOonarel" (amMoHust kKapOoHar, kanus kapoonar, Meau (I1) kapboHaT oCHOBHOM, HaTpHs KapOOHAT,
HaTpHs THIPOKApOOHAT)

Hab6op "®ocdarel. Cunukarsl” (kanus MoHOTHApPOOpTodochaT, HaTpust CUIIUKAT 9-TH BOAHBIN, HATPHS
oprodocdar Tpex3aMmeleHHbIH, HaTpus auruapodocdar)

Hab6op "Anerarsl. Ponanunael. Coennaenus sxenesa" (kaaus anerar, kaiaus ¢peppo (II) rekcarmanu, Kanus
deppo (II1) rekcanmonu 1, Kaaust pogaHu, HaTPHUS alleTaT, CBUHIIA alleTar)

Habop "Coenunenust mapranmna” (kamus nepmanranar, mapranna (I1V) oxcun, mapranna (II) cynedar,
Maprasiia XJopu.)

Habop "Coenunenus xpoma" (aMMOHUS JUXPOMAT, Kallusl AMXpoMar, kaiaus xpomar, xpoma (II1) xmopuna 6-tu

BOJIHBIN)

Hab6op "Hutparsl" (atoMHHNS HUTpAT, aMMOHUS HUTpAT, KaJlIUsl HUTPAT, Kajabus HUuTpat, Meau (II) nutpar,

HaTpHs HUTPAT, cepedpa HUTpar)
HaGop "Unaukarops!" (JJakMOM]I, METUIIOBBINA OpaH>KeBBIH, (peHON(pTaNIEnH)

Ha6op "Kucnopoaconepxaiiue opranndeckue Beuiectsa” (alleToH, NIULIEPUH, TU3TUIOBBINA 3pUp, COIUPT H-
OyTHJIOBBIN, CIMPT N30aMUJIOBBIM, CIMPT N300y TUIIOBBIN, CIIUPT ATUIIOBBIH, (heHo, hopMaiH,
ATUIICHIIIMKOJIb, YKCYCHO-3THIIOBBIH 3¢up)

Ha6op "YreBogopoas!" (6eH3uH, rekcaH, HeTh, TOTYON, IIUKJIOTeCKaH)

Hab6op "Kucnotsl opranndeckue" (KUCI0Ta aMHHOYKCYCHAsI, KHCIIOTa OEH30iHAs, KUCIIOTa MacsTHas,
KHCJIOTa MypaBbHHAasA, KUCJIOTA OJICMHOBAasd, KUCJI0Ta MaJIbMUTHUHOBAasA, KUCJIOTA CTCAPpUHOBAsA, KUCJIOTAa

YKCyCHasl, KHCJIOTA I11aBesieBas)

Habop "VYreBonbl. AMUHBI" (aHWIKMH, aHWJIMH CEPHOKUCIBIHN, J[-ITI0K03a, METHIIaMUH THIPOXJIOPUI,




caxaposa)

Komrmnekr Ha3znauenue: neMoHCTpauMOHHOE, 1 .
KOJUJIEKIIUI BU/| YIIAKOBKHU: KOPOOKa,

OINMCAaHUE: HAJNUKe

CocTaB KOMILIEKTA:

Komnexuus "Bonokna"

Komnnexnus "KaMeHHBIH yroib 1 IPOIyKTHI €ro nepepadoTku”
Komnexnus "MeTtasuisl U crjiaBbl"

Komnexuus "Munepaisl v TopHbIC TOpoasl" (49 BUIOB)
Komnexnus "MunepansHbie ynoopenus”

Komnexuus "HedTs u npoaykThl ee nepepaboTku”
Komnexuums "[Tnmactmaccer"

Komnekmus "Tormmso"

Komnexnus "YyryH u crans"

Komnexnus "Kayuayk"

Komnexuus "llIkana tBepaoctu"

Ha6op1;1 IJI MOACIIMPOBAHUSA CTPOCHUS OPraHUYCCKHUX BCUICCTB (y‘-ICHI/I‘-ICCKI/Ie) HE MeHee 4 1IT.

Hoyt6yk , MOY 1 mrT.




Onucanne MarepuajibHO-TeXHN4YecKOH 0a3bl HeHTpa Touku Pocra

«Touka pocTa», HCIOJIbB3YEMOI0 VISl PeaJin3alu 00pa3oBaTe/IbHbIX IPOrPAMM B PAMKAaX NPenoaaBaHusl XUMUU

MarepuanbHo-TexHu4eckas 0a3a neHrpa «Touka pocTa» BKiIOYaeT B ce0s COBpEMEHHbIE W Kiaccuueckue npuoopsl. Ilocnennue mporiu
MHOTOJICTHIOIO anpoOaiiio B LIKOJIE W MOJYYHJIM NpU3HAHUE Yy yuuTened xumuu. K HUM oTHOcATCS: mpuOOp A AEMOHCTpAallMK 3aBHCUMOCTHU
CKOPOCTH pEaKLuu OT pa3iuyHbIX (HaKTOPOB, amlmapar /i NPOBEACHUS XUMHUECKUX PeakLui, IpuOOp s ONBITOB C NEKTPUUECKUM TOKOM, IpUOOp
JUIS U3YUYEHMS COCTaBa BO3JyXa U MHOTHE JIpyrue. YUuThIBasl IPAKTUYECKUIN ONBIT IPUMEHEHHUS JaHHOIO 000pYJOBaHUS HAa yPOKaX XUMUH, Mbl JaJUM
JMILIB KpaTKoe onucanue npubopoB. OCHOBHOM aKIIEHT ClIe1aeM Ha ONUCAHUK LU(POBBIX JIJAOOPATOPUNA U UX BO3ZMOXKHOCTSIX.

HudpoBas (komnbioTepHas) Jgadoparopusi (LJI), mporpaMMHo-anmapaTHBI KOMILJIEKC, aTYMKOBash CUCTEMa — KOMIUICKT Yy4eOHOTro
000py10BaHUs, BKITIOYAIOIMI U3- MEPUTENbHBIN 050K, HHTep(eiic KOTOPOro NO3BOISIET 00ECIeUNBaTh CBA3b C NEPCOHAIBHBIM KOMIIBIOTEPOM, U HaOOp
JaTYUKOB |, pErUCTPUPYIOMIMX 3HAYCHUS PA3TUYHBIX (PH3MUECKUX BEITHYUH.

JarT4uk TemMmeparypsl INIATHHOBBIH — IIPOCTONM M HAAEKHBIM JaT4uK, IPEJHA3HAUYEH JJI1 U3MEPEHMs TEMIIEpaTypbl B BOAHBIX pPacTBOpax U B
ra3oBbix cpefax. Mimeer pasnuunblii nuana3zon usmepeHuil or —40 no +180 °C. TexHuueckne XapaKTEpUCTHUKU JaTYMKa yKa3aHbl B MHCTPYKLUHU IO
JKCIUTyaTalllu.

JlaTyuk Temmeparypbl TepMONapHbIN mpeaHasHaueH st u3MepeHuss temmneparyp Ao 900 °C. HMcmosb3yeTcss mpu BbIIOJIHEHUHM pPAOOT,
CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATYp IJIAMEHH, IIJIABJICHUS U Pa3JI0KEHUS BELLIECTB.

Jartyuk onTHYeckod NJIOTHOCTH (KOJOPUMETpP) — IHpEJHA3HauY€H JUIsl W3MEPEHUs ONTUYECKOW IUIOTHOCTH OKpPALIEHHBIX PACTBOPOB.
Hcnone3yerca npu usydeHun teMm «PactBopb», «CKOpPOCTP XMMHUYECKMX pEaKLHi», OINPENEICHUM KOHUEHTPALUU OKPAIIEHHBIX HOHOB WU
COCIMHCHUM.

B KOMIIIEKT BXOIAT AATUMKU C PA3IMYHOM JJIMHOMN BOJIH MOIYIPOBOIHUKOBBIX

HCTOYHHUKOB cBeTa: 465 1 525 M. O0BEM KIOBETHI COCTABIAET 4 MII, IJIMHA OIITHYECKOTO

nytd —10 MM

Jlamuux pH mipenHasHaueH A1 U3MepeHMsl BojopoaHoro mnokasarens (pH). B Hacrosiiee BpeMs B HIKOIYy MOCTYyNarOT KOMOMHUPOBaHHBIE
JaTYUKH, COBMELIAIONINE B ce0e CTEKIISIHHBIN 3EKTPOJ] C 3JEKTPOIOM CPABHEHUS, UTO JiesIaeT paboTy M0 U3MEPEHHIO BOAOPOIHOIO MoKa3arels Oojee
koMpoptHoi. Jnanazon usmepenuid pH or 0—14. Vcnonb3yercs uisi U3MEpeHUs BOIOPOIHOTO TMOKa3aresis BOJHBIX PACTBOPOB B Pa3IUYHBIX
HCCIIEIOBAaHUAX OOBEKTOB OKPY KaroIlel cpe/ibl

JlaT4uK 3JIeKTPONPOBOAHOCTH TMPEIHA3HAYECH IS U3MEPEHUS YIEeIbHON AIEKTPOIIPOBOAHOCTH JKUJKOCTEN, B TOM UMCJIE U BOJHBIX PacTBOPOB
BenlecTB. [IpumenseTcs npu n3y4eHnu TEOPUH NEKTPOIIUTUUECKON TUCCOUALIMN, XapaKTEPUCTUK BOIHBIX PACTBOPOB.

JaT4uK XJOPUA-UOHOB UCIOJIb3YeTCs AJIsi KOJIMYECTBEHHOTO ONpEAeNIeHUs] Co/lep KaHns MOHOB XJIOpa B BOJIHBIX pPacTBOpax, MOYBE, MPOAYKTaxX
nutanusa. K parduky noakiitodaercsi MOHOceNneKTUBHBINA anektpon (MCD) (paGoumii »7eKTpof), MOTEHIMAI KOTOPOTO 3aBHCUT OT KOHIIEHTpaluu
OTIpe/IeNIIEMOTO MOHA, B JIAaHHOM cilydae oT KoHleHTpauuu anuoHoB Cl. ITorenuman MCD onpenenstoT OTHOCUTENBHO AJIEKTPOJa CPaBHEHMS, Kak
MIPaBUJIO, XJIOPCEPEOPSIHOTO

JlaTYUK HUTPAT-MOHOB IpEIHA3HAYEH I KOJMYECTBEHHOI'O OIpE/IelIeHHs] HUTPATOB B pa3- JUYHBIX OOBEKTaxX OKpYXKarollel cpelbl: BOAE,
oBoIlaX, GpyKTax, KOJIOACHBIX U3IEIHUAX U T. [I.

Muxkpockon uugpoBoii nperHazHayeH i U3y4eHus GOpMbl KPUCTAIIOB U HAOMIIOEHUS 32 POCTOM KPHCTAJIOB.



Anmapar AJs npopeleHusi Xumudeckux peaxkumii (AIIXP) npeanasHadeH [uisi MONy4eHHUs] U JEMOHCTPALIMM CBOMCTB TOKCHUYHBIX IIApOB U
ra3oB. OTH BelIECTBa IOJy4aloTCsd B KoiOe- peakrope, M IpU HarpeBaHuu (Wi Oe3 HarpeBa- HHUs) ra3oo0pa3Hble BEILECTBA IMPOXOAAT depes
MOTJIOTUTEIbHBIE EMKOCTH (HAcallKW) C pacTBOPAMH PEAreHTOB, BCTYMAIOT C HUMH B peakiuio (puc. 3). M30BITOK raza moriIomaercs >XKUIKAMH U
TBEPABIMU pPEarcHTaMH, a TAK)KE AKTMBUPBAHHBIM YNIEM. AmNmapar 4alle BCEro HCIOJB3YIOT Ul IOJIy4EHHs M JIEMOHCTpAlUu CBOMCTB XJIOpa,
CEpoBOLOPOLA.

AITXP MOXHO NpPUMEHATh Ha Pa3HbIX dTamax oOydeHUs — MPH M3YYEHHU HOBOIO Marepuana, IMOBTOPEHHM M 3aKpeleHUH, 000OLIeHUu U
CHCTEMaTU3allui 3HaHUHM ywamuxcs. B 3aBucumoctd oT mpoduiis oOydaeMbIX, Leleld YpOoKa, YPOBHsS 3HAHHUS YYaIIMXCS BO3MOXKHBI Pa3IHMYHBIC
BapUaHThl IIOCTAHOBKHM SKCIEPUMEHTa W BblOOpa pearupyromux BemecTB. OJHAKO NMPU M3YYEHUU CBOMCTB BELIECTB HE CIEAYeT OrpaHMYMBAaTHCS
TOJIBKO JKCHEPUMEHTOM C ucnonb3oBaHueM AIIXP. MHorume nuaakTHdecKkue Ied MOTYT OBITh JOCTUTHYTHI TOJBKO J€MOHCTpAalMel OIBITOB B
TpaguuoHHoi ¢opme. [Ipubop ynoOHO mpUMEHSTH MPU JEMOHCTpAIMM CBOMCTB auokcuaa azora (IV), metunamuna, 6poma, npu (QppakiuOHHON
MEPErOHKU HEPTU. B 11€7151X SKOHOMUM BPEMEHHU €r0 MOYKHO HCII0JIb30BaTh IPU U3yUYEHUHU CBOMCTB ymiiekuciaoro raza. AIIXP nogxoquT nmis noiaydyeHust
0€3BO/IHOM a30THOM KHUCIOTHI, OpoMOEH3051a, HUITPOOEH301a U IPYTUX COSIMHEHUH.

IIpubop 11 1eMOHCTPALMM 3aBHCMMOCTH CKOPOCTH XMMHYECKHX Peakluil 0T pa3jM4YHbIX (pakTOpPOB KCHONIB3YIOT NPU U3YUYEHUU
TeMbl «CKOPOCTbh XUMUYECKON peaklum» U TeIIoBOro 3pdexra Xxumuueckux peakiuid. I[Ipudop 1aé€t BO3MOXKHOCTb SKCIEPUMEHTAIBHO UCCIIE10BATh
BJIMSIHUE HA CKOPOCTb XMMMUYECKHMX pEaKUui ciaenyrouux (akTopoB: MPHUPOJbl PEearupyroNIMX BEIIECTB, KOHLUEHTPALUU pEearupyroliux BELIECTB,
IUIOINAM TPAHUIBl pa3zena (a3 B reTeporeHHbIX cUcTeMax (IMIOBEPXHOCTH CONPUKOCHOBEHMS MEXAY PEeardpyrolUMH BEIECTBAMHU), TEMIIEPATyphI,
KaTajqu3aropa, HHrHOuTopa.

IInnerka-go3arop — mnpucrnocoOneHue, UCHoiab3yeMoe B JabopaTopuu Ui OTMEpHUBAaHUS oIpene JEHHOro o0béMa xkujakoctu. Ilumerku
BBIIYCKAIOTCS IEPEMEHHOT0 U MOCTOSHHOro 00bEMa. B kommiiek Tel 000pyq0BaHUS JUIsl MEAUIIMHCKUX KJIACCOB BXOMAAT yAOOHBIE MUIETKHU-03aTOPBI
OZIHOKaHAJIbHBIE, TTO3BOJISAIONINE HACTPOUTh HEOOXOAMMBII 00BEM OTOMpaeMON KUIKOCTH B TPEX pa3IMYHBIX AManas3o Hax (puc. 6). Mcrnons3oBaHue
COBPEMEHHBIX TEXHOJOTUH U IIBETOBOM KOJMPOBKHU JAMAIa30Ha JI03UPO- BaHUS JA€T BO3MOXKHOCTh Kau€CTBEHHO, TOYHO, OE30MACHO BBINOJIHATH
nuneTupoBaHue. [IMeTkn NMET CMEHHBIE TNTACTUKOBBIE HAKOHEUYHUKHU.

bansi koMOMHUpOBaHHAsA MpeAHAa3HAYEHA JJIs HarpeBa CTEKJISHHBIX U (apdopoBBIX COCYIOB, KOrna TpeOyeTcsi co3/1aTh BOKPYT HarpeBaeMoro
cocyla paBHOMEpPHOE TeMIepaTypHOe IoJie, U30ekaTh HCHOJIb30BAHUS OTKPBITOTO IUIAMEHM M pacKaJ€HHOW 3yeKTpuueckod crnupanu. Kopmyc
KOMOMHUPOBAaHHOW 0aHM clesaH u3 aatoMuHus. JKHUIKOCTHAsl 4aCTh KOMOMHHUPOBAHHOM 0aHU 3aKphIBAETCS KOJIbLAMH Pa3IMYHOIO AUaMeTpa.

s HarpeBanus cocynoB o 100 <C B kadyecTBe TEIUIOHOCUTENS MCHOJIB3YIOT BOMY, Korzna Tpe Oyercst co3larh 0ojiee BBICOKYIO TeMIIEpaTypy
MIPUMEHSIIOT COJIEBBIE PAacTBOPHL. TerioHocUTeaeM MOXeT ObITh miuiepuH. OH obecrieunBaeT uHTepBas Temieparyp oT 60 no 180 °C. Berme 3roii
TeMmIeparypsl INIMIIEPUH HAYWHAET pa3iarartbCs M AbBIMHUTH. [l HarpeBaHus A0 Oosee BBICOKMX TEMIEepaTryp MCHOIb3YIOT IMJIMHAPOBOE MACIO MIU
CIIIMKOHOBOE. bosnee 0e30macHO HMCMONb30BaTh IS HAIMOJIHEHUs OaHb CyXOM MEJIKO3epHHMCThIM mecok. OQHAKo IMecouHble OaHW MPOrpeBaroTCs
HEpPaBHOMEPHO. B cocTaB KOMIIEKTa BXOAUT CUTO JJIsl IPOCEUBAHUS PEYHOIO TIECKA.

HcTouHukoM Teria Jjisi KOMOMHUPOBAHHOM OaHU SBJISIFOTCS 3JEKTPUYECKUE TUTUTKH C 3aKPBITON CIUPAIbIO.

[TpuGop 11 momyyeHHs Ta30B UCMONIb3YeTCs JUIsl TIOTy4YeHHUs] HEOONBIIMX KOJIMYECTB T'a30B: BOJOPOJA, KHCIOpoAa (M3 MEPOKCHAA BOAOPOIA),
YIJIEKUCIIOTO Tra3a.



YYET PABOYEH ITPOI'PAMMBI BOCITUTAHU S

C yuerom paboueii mporpammbl Bocniutanus MBOY «COI Nel7» (momyns «llIkoNbHBIA ypOK») BOCHHMTATEIbHBIA IOTEHIIMAN ypOKa
peanusyeTcs uyepes:

- YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUN MEXKIY YUUTEIEM M €ro YYeHHKaMH, CIOCOOCTBYIOUIMX IMO3UTUBHOMY BOCHPHUSTHIO YUALTUMUCS
TpeOOBaHUN H TPOCHO YyYHTENs, NMPUBICUCHUIO WX BHHMAaHUA K OOCYXJIaeMOoil Ha ypoke HWH(OpMAIluu, aKTUBH3AIMU WX IO3HABATEIBHON
NeSITeNIbHOCTH;

- MOOYXJEHUE IIKOJHLHUKOB COOJIONATh HA YpOKE OOIICTPUHSATHIC HOPMBI MOBEICHHUS, NMpaBWia OOMICHHUS CO CTApIIMMH (YUUTEISIMH) U
CBEPCTHUKAMU (ILIKOJIbHUKAMU ), IPUHIUIIBI y4eOHON AUCHUIIIMHBI M CAMOOPTaHU3aIIH;

- TPUBJICUEHUE BHUMAHUS IIKOJIPHUKOB K IICHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax SIBJICHHI, OpraHW3aIus UX padoThl ¢ MOIyYaeMoOl Ha
ypOKe COIMAIBLHO 3HAaUMMOU MH(pOpMaILHell — HHULIMUPOBAHUE €€ 00CYK/IeHUs, BHICKA3bIBAHHS yUalllUMUCS CBOETO MHEHUS 110 €€ MOBOJY, BEIPAOOTKH
CBOETO K HEil OTHOIIICHMS,

- HCIIOJIb30BAHKUE BOCIUTATEIBHBIX BO3MOXKHOCTEH CONEpKaHusl y4eOHOro IMpelMeTa 4epe3 IEMOHCTPAIUIO JETSIM MPUMEPOB OTBETCTBEHHOTO,
TPaKJIAHCKOTO TIOBEICHUSI, MPOSBICHUS YEIOBEKOIIOONS M JOOPOCEPACYHOCTH, Yepe3 Moa00p COOTBETCTBYIONIMX TEKCTOB ISl UTCHUS, 3ajad JJis
pelieHus, TpoOIeMHBIX CUTYaluii Ui 00CYKIEHHS B KJIacce;

- IPUMEHEHUE HAa yPOKE MHTCPAKTUBHBIX (POPM pabOTHI yUalIUXCS: MHTCIUICKTYATbHBIX UTP, CTUMYJIUPYIONUX IMO3HABATCIIEHYI0 MOTHBAIIHIO
IIKOJIBHHUKOB; TUAAKTUYECKOTO TeaTpa, /e MOJyYeHHbIE Ha YPOKE 3HAaHHS OOBITPBHIBAIOTCS B TeaTpPalIbHBIX MOCTAHOBKAX; AUCKYCCUH, KOTOpBIE JArOT
YYaIUMCS BO3MOXXHOCTD MMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO JHAJIOTA; TPYIIIOBOI paOOThI MU pa0OTHI B IMapaxX, KOTOPHIC YYaT IIKOJIb HIKOB
KOMaHJHOU paboTe U B3aMMOJECHUCTBHUIO C APYTUMH JIETbMU;

- BKJIIOYCHHE B YPOK HIPOBBIX MPOIEAYp, KOTOPBHIE IMOMOTAIOT MOIJAEPKATh MOTHBAIMIO JETEH K MOJYYCHHIO 3HAHWM, HaJTKUBAHHUIO
MO3UTUBHBIX MEXIUYHOCTHBIX OTHOIIIEHUH B KJacce, TOMOTal0T YCTAHOBJICHHIO T00pOKeNaTeIbHOM atMocdephl BO BpeMs ypOKa;

- opraHuzanus me@cTBa MOTUBUPOBAHHBIX U SPYAUPOBAHHBIX YUAIIMXCS HAJl UX HEYCIEBAIOUIMMHU OJHOKJIACCHUKAMHU, JAIOIIETO MIKOJIbHUKAM
COLIMAJIbHO 3HAYMMBIH OIBIT COTPYAHUYECTBA U B3aUMHOMW MTOMOIILIH;

- MHULUMPOBAHUE M TOJJCP>KKA UCCIIEIOBATEIIHCKON JIESITEIIbHOCTH MIKOJIHPHUKOB B paMKax peajlu3allid UMU WHIWBHUAYAJIbHBIX M TPYHIIOBBIX
HCCIIEIOBATENbCKUX MPOEKTOB, YTO JACT HIKOJIBHUKAM BO3MOXXHOCTH MPHOOPECTH HABBIK CAMOCTOSITENILHOTO PEHICHHS] TEOPETUYECKOW MPOOIIEMBI,
HaBBIK TEHEpUPOBaHUS U OopmIIeHHs] COOCTBEHHBIX HJIEH, HAaBBIK YBAXXKUTEIBHOTO OTHOIICHUS K Uy>XHM HUesM, 0OPMIIEHHBIM B pa0oTaxX JPyTrux
UCCIIeIOBaTeNel, HaBBIK MyOIMYHOTO BBICTYIUICHUS TIEpe]] ayAUTOpUEH, apryMEHTHUPOBAHUS M OTCTAaMBAHUSI CBOEH TOUKH 3PEHUS.

Br16op Tex mim uHBIX GOpM M CTOCOOOB BOCTIMTATEILHON PAa0OTHI HAa YPOKE YUHUTEIb ONMPEACIISIET CAMOCTOSTEIbHO B COOTBETCTBUH C IEIISIMH U
3a/la4aMH ypoka.
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