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INOACHUTEJIbBHAS 3AITMCKA

B pamkax HamumoHasnbHOro mpoekra «OO0pa3oBaHHE» 3TO CTajJO BO3MOXKHBIM Oyaromaps
CO37IaHHUI0 B O0OLIE00PAa30BATEIbHBIX OPraHU3aALMSIX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJIbIX ~ ropojax, LEHTPOB  OOpa3oBaHHsI  €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOU
HarpaBjaeHHOCTEN «Todku pocray.

BHaezapenue 3Toro o0opyJoBaHUS IO3BOJUT KAadeCTBEHHO M3MEHHUTH IIpolecc O0ydeHus
xuMud. KonndecTBeHHbIE HSKCHEPUMEHTHI IO3BOJAT IOJIY4aTh JOCTOBEPHYIO HH(oOpManuio o
IIPOTEKAaHNU TEX WM MHBIX XMMHUYECKHX IIpoLeccax, O CBOMCTBaxX BewlecTs. Ha 0OCHOBE MOIIy4eHHBIX
9KCHEPUMEHTAJIbHBIX JAHHBIX OOy4aeMble CMOTYT CaMOCTOSATENIBHO JieNlaTh BBIBOJABI, 0000LIAThH
pE3yJIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAET CHOCOOCTBOBATH IOBBILIEHUIO
MOTHUBAIMH 00YUEHHSI IIKOJIbHUKOB.

Ha 06a3e nentpa «Touka pocray obecrnieunBaercsi peanus3anus 00pa3oBaTEbHBIX MPOTrPaMM
€CTECTBEHHO-HAYYHONW M TEXHOJOTMYECKOW HalpaBiICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMH 3aKOHO/ATENbCTBA B chepe oOpa3oBaHus U ¢ yu€ToM pexoMmeHaauuil denepaibHOro
oreparopa y4eOHOro npeamera « XumHs».

OOpasoBarenbHasi IporpaMma I03BOJIAET HMHTETPUPOBATH pealu3yeMble  MOJIXObI,
CTPYKTYPY U COJiepKaHUe MPU OpraHu3aluy o0ydyeHHust XMMuu B 8—9 Kiiaccax, BRICTPOGHHOM Ha Oa3ze
JT000T0 U3 JOCTYIHBIX Y4eOHO-MeTOAnYecKuX KoMiuiekcoB (YMK).

Ucnons3oBanue obopynoBanus «Touka pocta» npu peanuszauuu aanHoil OIl mossossier
CO3/aTh YCIIOBUS:

* IS pacIIMPEHUs COAEPKAHUS IKOIbHOIO XUMUYECKOT0 00pa30BaHuUs;

* 7Sl MOBBIINIEHUS 03HABATEJIbHOM AKTHBHOCTU OOYYAIOLIUXCS B €CTECTBEHHO-HAY4HOIl
obmacTu;

* JUId pa3BUTHs JMYHOCTU peOEHKa B mpolecce OOydeHHs XMMHHU, €ro CHocoOHOCTEH,
(GbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 11 paboThl C OJApEHHBIMU IIKOJIbHUKAMH, OpPraHM3allud UX Pa3BUTHUS B Pa3IUYHBIX
o0nactsx o0pa3oBaTeNbHOM, TBOPUECKOH 1€ATEIHHOCTH.

MecTto yuyeOHOro mpeamera «XumMus» B y4eOHOM ILIaHe: OCOOCHHOCTh Kypca XHMHUHU
COCTOMT B TOM, YTO JJIsl €r0 OCBOCHUS OOyyaroluecs JOJKHbI 00J1ajaTh HE TOJIBKO ONpeAeIEHHBIM
3armacoM MIpeBapUTENbHBIX €CTECTBEHHO-HAYyYHBIX 3HAHWW, HO M JIOCTATOYHO XOPOLIO Pa3BUTHIM
aOCTPaKTHBIM MBIIUIEHUEM. DTO SIBJISETCS TJIaBHOM MPUYMHOW TOrO, YTO B Y4€OHOM IUIaHE 3TOT
IIpEeIMET MOSIBIISIETCA IOCJIEIHUM B PSANY €CTECTBEHHO-HAyYHBIX IUCUUIUIMH. JlaHHBIA IpeaMeT
0a3upyercss Ha 3HAHUAX M YMEHMSX TOJIyYCHHbIE Ha YPOKaxX OKpPY)KAIOLIero Mupa, OHWOJIOTHH,
(bu3uKN, MaTEMAaTUKU.

B cootBeTcTBHM € yuyeOHBIM IJIAHOM IIKOJbI Ha YPOBHE OCHOBHOI'O 00IEro oOpazoBaHUs
xuMus (0a30BbIM ypOBEHB) U3y4YaeTCs:

9 kmace — 68 yacoB B roa (2 daca B HENENI0), KOHTPOJIBHBIX paboT — 4, MPaKTUYECKUX
paboT-7, popma UTOTOBOI aTTecTaly - KOHTPOJIbHAs paboTa B popmare TecTa.

IInanupyemMble pe3yibTaThl OCBOCHHUSI Y1eOHOI0 nMpeaMeTa « XUMHSD) .
Jluunocmuvie pesynomamoi
OOyuaronuiics MOIy4UT BOZMOKHOCTB /7151 YOPMUPOBAHUS CIIEIYIOIIMX JIMYHOCTHBIX
* TIOBBIIIEHHE CBOEr0 OOPa30BATENBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K H3YyUEHUIO
OCHOBHBIX UCTOPHYECKHUX COOBITUM, CB3aHHBIX C Pa3BUTHEM XUMHH U OOLIECTBA;
* 3HAHME MPABWJI OBEJCHUS B UPE3BBIYAMHBIX CUTYaIHSX;
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* OIICHUBAaHUE COIMATBHON 3HAYMMOCTH NIPO(eccHii, CBSI3aHHBIX C XUMHEH;

* BIQJICHHE TMpaBWJIaMH O€30MacHOr0 OOpalleHuss C XMMUYECKHMMHU BEIIECTBAMU H
000pyI0BaHUEM, ITPOSBICHUE KOJIOTHUECKON KYIBTYPHI.

Memanpeomemnsie pezyiomamul (PeryJisiTUBHbIE)

OOyuaronuiics MOIY4YUT BOZMOKHOCTB JJIs1 GOPMUPOBAHHUS CIEIYIOUINX PETyISITUBHBIX

YYI:

* LieJernoJlaraHue, BKIK0Yas IOCTaHOBKY HOBBIX LieJIeH, TpeoOpa3oBaHue NPaKTUIECKON

3aJjauy B [I03HABATENbHYI0, CAMOCTOSATENbHBIN aHAJIN3 YCIOBUI JOCTH)KEHUS LI€IU HA OCHOBE
yué€Ta BBIIETICHHBIX YYUTEIEM OPUEHTUPOB AECHCTBHS B HOBOM y4eOHOM MaTepualle;

* IUIAHUPOBAHMUE ITyTU JOCTHXKEHHUS LEJICH;

. YCTQHOBJICHHE IIEJICBBIX TMPUOPHUTETOB, BBIACICHUE aJIbTEPHATUBHBIX CIOCOOOB
JOCTHIKEHUS TIe]T U BBIOOp Hanbouiee 23 hEeKTUBHOTO CIoc00a;

* YMEHHE CaMOCTOSITEIIbHO KOHTPOJIHMPOBATH CBOE BPeMsi U YIIPABIISTH UM;

* yMEHHE NPUHUMATh PEIICHUs B IPOOJIEMHOMN CUTYallUy;

* IIOCTaHOBKA y4eOHBIX 3aj1ay, COCTABJICHHUE MJIaHa U M1OCIIE0BATEIbHOCTH JEUCTBUIA;

* oprasusanus paboyero MecTa Ipu BHIIOJHEHUH XUMHUECKOTO SKCIIEPUMEHTA,;

* IIPOrHO3MPOBAHUE Pe3yIbTATOB 0OYyUEHUs, OLICHUBAHUE YCBOEHHOI'O MaTepHaja, OL[eHKa
KayecTBa M YPOBHS IIOJYYCHHBIX 3HAaHWH, KOPPEKIHs IJJaHa W crocoba JeHCTBHS IpH
HEOOXOIMMOCTH.

(ITo3naBareJibHbBIC)

OOyuaronuiicss TOTYIUT BO3MOXKHOCTH U (DOPMHUPOBAHUS CIEAYIONIMX O3HABATEIBHBIX
YY1

* TIOMCK M BblJIeJIeHHE UH(POPMAIIH;

* aHanM3 ycJIoBUH M TpeOOBaHMI 3a7a4yM, BBIOOpP, CONOCTaBlIeHNEe M 000CHOBaHME Criocoda
pelLeHHs 3a/1auu;

* BbIOOp HauOonee 5>(PPEKTHBHBIX CIIOCOOOB pelIeHUs 3aayd B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIOBH;

* BBIIBWXEHHE U 00OCHOBAaHUE TUIIOTE3BI, BEIOOP crioco0a e€ MpoBEpKHU;

* CaMOCTOATENBHOE CO3JaHHE aJrOpUTMa JEATEIFHOCTH TPU PEIICHHH MpoOsieM
TBOPYECKOTO M MTOMCKOBOTO XapaKTepa;

* YMEHHs XapaKTepU30BaTh BEIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* OINUCBHIBAaHUE CBOWCTB: TBEPIBIX, JKUAKHX, Ia3000pa3HbIX BEIIECTB, BBIACICHHE WX
CYIIECTBEHHBIX ITPU3HAKOB;

* M300pakeHHEe COCTaBa MPOCTEHININX BEIIECTB C IMOMOLIbI0 XMMHUYECKUX (OpMYIT H
CYIIHOCTH XHMHYECKHIX PEaKIii ¢ TOMOIIBI0 XUMUIECKUX YPaBHEHHIA,

* TIpOBENeHHWE HAOIIOACHWH, ONKMCAHWE TPU3HAKOB W YCIOBUH TEUCHHS XHUMHYECKHX
peaKIuii, BHIIOJHEHNE XUMHUYECKOTO DKCIIEPUMEHTA, BBHIBOJBI HAa OCHOBE aHAIM3a HaONIOJECHUH 3a
IKCTIEPUMEHTOM, PEUICHUE 33/1a4, TOTyYeHHEe XUMUIECKOH HH()OPMAIHH U3 PA3ITUIHBIX UCTOUYHHKOB,;

* YMEHHE OPraHU30BBIBATh HCCIIEIOBAHNUE C 1IENBI0 POBEPKU TUIIOTES;

* yYMEHHE JIe1aTh YMO3aK/IIOueHHs (MHAYKTHBHOE U IO aHAJIOTHH) U BBIBOJIBI;

* yMeHHE OOBEKTHBHO OIIEHHMBATh MH(POPMALIMIO O BEUIECTBAX M XMMHUYECKHX IPOLECCaX,
KPUTUYECKH OTHOCHTBHCS K TICEBJIOHAYYHOU MH(POPMALIUH.

(KoMmMyHHMKATHBHbBIE)

OO6yyaromuiics MOJIy4UT BOZMOKHOCTh AJIs1 (GOPMUPOBAHUS CIAEAYIOIINX KOMMYHUKAaTUBHBIX
YV I:



* IIOJIHOE€ U TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBUU C 33Ja4aMH U YCIOBUAMHU
KOMMYHHUKaIWH;

* QaJEKBaTHOE WCIIOJIb30BAHHWE PEUEBBIX CPEACTB JUId YydacTUs B JUCKYCCUM M
apryMeHTally CBOEH MMO3ULIMU, YMEHUE IPEACTABIATh KOHKPETHOE COJIEP>)KaHNE C COOOILEHUEM €T0 B
NUCHMEHHOW U YCTHOH (popme, ompenenenue cnoco00B B3aUMOJICHCTBHSA, COTPYTHHUYECTBO B ITOHMCKE
u coope uHdopmanuu;

* ompeneneHue crnocoOOB B3aUMOACWUCTBUS, COTPYIHMYECTBO B IOUCKE U cOope
uHpOpMallMK, ydyacTHe B JHajore, IUIAHUPOBaHME OOLIUMX CIOCOOOB paboOThl, MPOsBICHHUE
YBaKUTEJILHOTO OTHOIIEHUS K APYIMM YYalIUMCs; * ONIUCAHUE COJIEPKaHUsl BBIIIOIHIEMbIX JeHCTBUI
C LIEJIbI0O OPUEHTUPOBKH B MIPEAMETHONIPAKTUUECKOM A€ATEIbHOCTH;

* YMEHHUS YUMTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHALIMU Pa3IMYHbIX [TO3ULIUHI B
COTpPYIHUYECTBE;

* (opmynupoBaTh COOCTBEHHOE MHEHHUE M MTO3UIHIO, apTyMEHTHPOBATh U KOOPINHUPOBATH
eé ¢ Mo3uuUsAMM NMapTHEPOB B COTPYAHMUYECTBE NPH BBIPAOOTKE OOILIETr0 pEHIeHUs B COBMECTHOM
NeSITeIbHOCTH;

* OCYUIECTBJIATh B3aUMHBII KOHTPOJIb W OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOLIIb;

* IUIAHUPOBATh 00IIME CIOCOOBI PabOThI; OCYLIECTBISTh KOHTPOJb, KOPPEKILHUIO, OLIEHKY
neicTBuil mapTHEpPa, yMeTh yOexk1aTh;

* HCIOJb30BaTh aJCKBAaTHBIE SI3bIKOBBIE CPEACTBA JJIsl OTOOPAa)KEHUS CBOMX UYBCTB,
MBICJICH, MOTHBOB M TIOTPEOHOCTEH; OTOOpakath B peud (OMHMCAaHHWe, OOBSICHEHWE) COJepKaHUE
CoBepIIaeMbIX JeHcTBUH, Kak B (opMe T'POMKOI COIMAIM3UPOBAHHOM pedd, Tak U B ¢opme
BHYTPEHHEN peuH;

* pa3BUBaTh KOMMYHUKATUBHYKO KOMIIETCHIIMIO, MWCIIOJNb3ysd CPENCTBA YCTHOM U
NUCbMEHHOW KOMMYHUKALMU MpU paboTe C TEKCTaMU y4eOHHMKa U JIOMOJHUTEIbHON JUTEpaTypou,
CIpPAaBOYHBIMU TaONMLIAMH, TPOSABIATH TOTOBHOCTh K YB@KEHUIO HWHOM TOYKU 3pEHUS IpH
00CYKJI€HUH PEe3y/IbTaTOB BHIMOJIHEHHON pabOThI.

Ilpeomemmnuwie pezyromamul

Oobyuarwuwuiica Hayuumes:

* MPUMEHSATH OCHOBHBIE METO/Ibl IO3HAHMS: HAOIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;

* OINHUCHIBaTh CBOMCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BENIECTB, BBIACTSAS HX
CYIIIECTBEHHBIC TTPU3HAKY;

* PpacKpbIBaTh CMBICI 3aKOHA COXPAaHEHMsI MacChl BEIIECTB, aTOMHO-MOJIEKYJISIPHOI TeOpHH;

* pa3nIuyaTh XUMHUYECKHE U (U3NYECKUE SBIICHUS, HA3bIBaTh MPHU3HAKU U YCIOBHUS
MMPOTCKAHUA XUMHYCCKUX peaKHHﬁ;

* coOumonate npaBuiia 0e30macHoi paboThl MPU MPOBEACHUU OTIBITOB;

*  TIOJIB30BATHCSA JTaOOPATOPHBIM 00OPYAOBAHUEM H TTOCYIOM;

* [OJTy4aTh, COOMpATh ra3000pa3HbIC BEMIECTBA M PACIIO3HABATH HX;

* XapakTepu3oBaTh (U3MUYECKHE M  XUMHUECKHME CBOHCTBA OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX COEIMHEHHWH, MPOBOJUTH OIBITHL, MOJITBEPKAAIONUINE XUMHUECKHUE CBOWCTBA
U3YyYEHHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

* pPAacKpbIBaTh CMBICT TOHSTHS «PACTBOP», BBIYUCISATH MACCOBYIO JOJIO PACTBOPEHHOTO
BEIIIECTBA B pPAaCTBOpPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MAacCOBOM JI0JEH pacTBOPEHHOTO
BEIIIECTBA;

* XapaKTepHu30BaTh 3aBUCUMOCTH (PU3HUECKUX CBOMCTB BEILIECTB OT THUIA KPUCTAIIINYECKON
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PEIIETKH, ONIPEAETATh BU XUMUYECKOM CBSI3U B HEOPraHMUECKUX COEUHEHUSX;

* pacKpbpiBaTh OCHOBHBIC TOJIOKEHHSI TEOPUU  IJIEKTPOJUTUYECKOM  JTUCCOLMAIIUH,
COCTaBJIATh YPAaBHEHHUS SJIEKTPOJUTHUYECKOW TUCCOLMALMU KHUCIIOT, WLIEJIOYEH, COJIEM W peakuuiu
HOHHOT'0 OOMEHA;

* PpacKphIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUH, OMpEeAeIsiTh
OKHUCJIUTEJb U BOCCTAHOBHUTEIb, COCTABIIATh YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI;

* Ha3bIBaTh (DAKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON PEAKIINU;

* XapaKTepH30BaTh B3aUMOCBSI3b MEXK/y COCTABOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAJIIOB U
METaJIJIOB;

* TPOBOJWUTH OTBITHI MO MOJYYECHUI0O W U3YUYCHUIO XUMHYECKHX CBOWMCTB Pa3IMYHBIX
BEIIECTB;

* TPAaMOTHO OOpam@aThCsi C BEIIeCTBAMU B TMOBcenHeBHOU km3uu. 18 XVMMUA B
coJiep>KaHue

Obyuarouiuiica nOaYy4un 603MOHCHOCHY HAYUUNLLCA:

* BBIIBUraTh M TMPOBEPATh DJKCIEPUMEHTAIbHO THUIOTE3bl O XHUMHUYECKHX CBOWCTBAX
BEIIIECTB Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMHUYECKHE PEAKIIUU, O
XapakTepe U MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIUi;

* XapaKTepH30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHUIO U CBOMCTBaM, YCTaHABJIMBATh
MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCKY JaHHBIMH XapaKTCPHUCTUKaAMH BCUICCTBA,

¢ COCTaBJIATb MOJICKYJIAPHBIC W ITIOJHBIC HMOHHBIC YPABHCHUA I10 COKpaHIéHHI)IM NOHHBIM
YpPaBHEHUSM;

* TMPOTHO3UPOBATH  CHOCOOHOCTH  BEIIECTBA  NPOSBIATH  OKUCIUTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIEHEN OKUCIIEHHS 3JIEMEHTOB, BXOIAIIUX B €r0 COCTAB;

* BBIABUTaTh M IMPOBEPSTh HKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yjibTaTaX BO3JECUCTBUS
pa3aNyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peakinu;

* WUCMOJB30BaTh MPUOOpPETEHHBIE 3HAHHS ISl SKOJOTHYECKH TPaMOTHOTO TOBEJEHUS B
OKpYKarollleil cpese;

¢ HCIIOJb30BAaTh HpI/IO6p€TéHHBI€ KIIIOYCBLIC KOMIICTCHIIMU NPH BBIIIOJHCHUU ITPOCKTOB U
pelieHny y4eOHO-MCCIIEeIOBAaTeNIbCKUX 3a/ad [0 HW3YYEHHI0 CBOWCTB, CIOCOOOB IMOJIyYE€HUS U
pacrio3HaBaHUs BEIECTB;

* OOBEKTHUBHO OIEHUBaTh HHQPOPMAIMIO O BEIIECTBAX M XUMHYECKHX IIpoleccax; ¢
OCO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH 110 XUMUH ISl IPAKTHYECKOU JEATEIbHOCTH YEIOBEKa,

* CO3/1aBaTh MOJENHU U CXEMBbI Ui pelIeHHs Y4eOHbIX U MO3HABATEIbHBIX 3aa4; IOHUMATh
HEOOXOUMOCTh COOIIO/ICHUST TPEINUCAHHM, MpeaNaraéMblX B HHCTPYKIUSAX MO HCIOIH30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.
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MarepuaibHO-TEXHHYECKOe o0ecrieyeHne y4eOHOro nmpouecca.

MartepuanbHo-TexHuYecKkoe ocHamenue Jlabopatopuu xumuu u 6uonoruu Llentpa «Touka
pocTay HEoOXOJMMO JIIsi OpraHHU3aIl|H Ipoiiecca o0ydeHus B eisx peanusanuu tpedoBanuii ®I'OC
0 JIOCTHKEHHHU PE3yJIbTaTOB OCBOSHHS OCHOBHOM 00pa30BaTeNbHOM MporpaMmbl. B kabuHeTe XumMun
OCYILECTBIISIFOTCS] KaK ypOUYHasi, TAK U BHEYPOUHAst (OPMBI YUeOHO-BOCITUTATEIBHOMN ACATEIBHOCTHU C
YUaLIUMHUCS.

JlaGopaTopHblii MHCTPYMEHTApUHi HEOOXOAMM Kak Uil YPOUHBIX 3aHATHH, Tak U JUIS
IpoBe/IeHUs HAOII0IEHUH U UCCIIe0BAaHUM B IPUPO/IE, TOCTAHOBKU U BBIIIOJHEHUS OIBITOB, B 1IEJIOM
— JUIsl peaJIn3alii Hay4YHbIX METOJIOB U3yUEHUS )KUBBIX OPTaHU3MOB.

HartypajbHble 00beKTbI UCIIOIB3YIOTCS KaK IPU N3YYEHUH HOBOTO MaTepuasna, Tak U Ipu
NPOBEIEHUHN HCCIIEI0BATENbCKUX PAa0OT, MOATOTOBKE MPOEKTOB, OOOOIIEHHUH M CHUCTEeMAaTU3alUH,
IIOCTPOEHUH BBIBOJIOB C YYETOM BBIIIOJIHEHHBIX Ha0o1eHuH. J)K1iBble 00BEKTHI CIIEAYET COJIEPKaTh B
COOTBETCTBUU C CAHUTAPHO-TUTUEHUYECKUMHU TPEOOBaHUSAMH U MTPaBUIIAMU TEXHUKH 0€30IaCHOCTH.

YueOHble MOeJHM CIIyXaT JUIsl JI€MOHCTPAalUU CTPYKTYpPbl M B3aMMOCBSA3€H pazIU4HBIX
OMOJIOTUYECKUX CUCTEM U JJI peaju3allid MOJEIMPOBAHUS Kak Ipolecca U3ydeHHs W MO3HaHUS,
Pa3BUBAIOIIETO AKTUBHOCTh U TBOPUECKUE CITIOCOOHOCTH 00yJarOIUXCS.

B KOMIUIEKT TeXHH4YeCKHX M HMH(OPMAIMOHHO-KOMMYHHATHBHBIX CPEJACTB O0y4eHHUSs
BXOJIAT: ammapaTypa Ajs 3amuceid M BOCHPOM3BEIEHUS aylno- U BUACOMH(OpMAIUH, KOMIIBIOTED,
MYJIbTUMEIMANIPOEKTOP, KOJUIEKLUS MEIua-pecypcoB, IJIEKTPOHHBIE NPWIOKEHUS K ydeOHHKaMm,
oOyuJaroliue IporpaMMsl.

Hcnonb30BaHWe SKpaHHO-3BYKOBBIX U 3JIEKTPOHHBIX CPEJICTB OOY4YEHUS I03BOJISIET
AaKTUBHU3UPOBATH JEATENLHOCTh O0YUYaAIOUINXCs, MOIYy4aTh 0oJiee BHICOKHUE KaueCTBEHHbIE PE3YyIbTaThl
oOyuenus; (opmupoBath MKT- KOMIETEHTHOCTh, CHOCOOCTBYIOIIYIO YCHEIIHOCTH B Y4eOHOM
NeSITeIbHOCTH: TNpu noAarotroBke k EI'D  obecneunmBaTh CaMOCTOSTENBHOCTE B OBJAJICHUH
coJiepKaHUeM Kypca XMMHH, (OPMHUPOBAHUHM YHHBEPCAJIBHBIX Y4EOHBIX ICHCTBUH, MO CTPOCHUU
UH/IMBUYaJIbHOM 00pa30BaTeIbHON MPOTPaMMBI.

Ilepeuens damuukos:
1 BnaxxHoctu Bo3ayxa

2ApTepranbHOTO JaBICHUS
321eKTpOnpOBOIUMOCTH


http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938
http://профстандартпедагога.рф/

4I1ynbca

5 OcBeniéHHOCTH

6 pH

7TemriepaTypsl OKpYKarOLIENH CPeIbl

8Temneparypsl Tena

9 HutpaT-uoHon

10YacToThl ABIXaHUS

11 Xnopua-uoHon

12V ckopenust

133Byka

142KT

15 BiaxxHocTH OYBBI

16Cuisl (3promerp)

17 Kucnopona

180nTHYeCcKOH MIIOTHOCTH 525 HM (KOJIOPUMETD)

19 Ontuueckoit mnotHocTH 470 HM (KOJTIOPUMETP)

20 MytHoCcTH (TypOHIUMETD)

21 Oxkwucwu yraepoja.

JlaTuMKkyd W JTOMOJIHUTEIbHBIE MaTepHalibl (TEPEXOAHUKHU, YYBCTBUTEIBHBIC JIJIEMEHTHI,
METOJMYECKUE MaTepUAaJIbl, 3apPSAHOE YCTPOHUCTBO U AP.) KOMIUIEKTYIOTCS B KOPOOKHU-UYEMOaHBbI.

Coaep:kanue Kypca y4e0HOro npeamera
XUMMA 9 knace 6a30BbIii ypoBeHb (684acos)

IHoBTOpenune kypca xumun 8 kiaacca (5 4). [lepuoguueckuii 3aK0H U NEpUOAUYECKAS
cucreMa xuMm. snemeHToB JI. M. MenzaeneeBa B cBeTe CTpOEHUS aTOMOB. XHMMHYECKas CBA3b.
Crpoenue BeniecTBa. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COEAMHEHUN: UX COCTaB, KilacCu(UKarysl.
OCHOBHBIE KJIACCHI HEOPTraHUYECKHX COEIWHEHUN: WX CBOMCTBA. Pacu€Tel 1o XHUMHYECKUM
YPABHEHUSM.

Hemonctpauuu. Tabnauna «Buasl cBsazeit». Tabnuna « TUnbsl KpUCTaJUIMYECKUX PEIIETOK)

Pazgen 1. MHoroo6pasue xummuiyeckux peakuui (14 4).
I'naBa 1. Knaccudukanus XuMH4eCKUX peakiuii (6 u)

Knaccuukanuss XMMUYECKUX PEaKLUi, peaklUu COCIUHEHUs, Pa3NIOKEHHs, 3aMelICHus,
oOMeHa. OKHMCITUTENBHO - BOCCTAaHOBUTEIbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTENb, MPOLIECCHI
OKHCIIEHUs, BOCCTaHOBJIEHUS. COCTaBI€HUE YPAaBHEHHHM OKHCIWUTEIBHO - BOCCTAaHOBHUTEIBHBIX
peaxkiuil ¢ MOMOIILI0 METO/Ia 3JIEKTPOHHOTO OanaHca.

TennoBele 3(PPexThl XUMHYECKUX peakiuil. OK30TepMUYECKHE M HSHAOTEPMUYECKUE
peaxkuu.

Tepmoxnmuueckue ypaBHeHHS. CKOPOCTh XUMUYECKUX peakluid. DaKkTopbl, BIUSAIOLINE Ha
CKOPOCTb XUMUYECKUX peakiuil. [lepBoHauanbHble NPECTABICHUS O KaTalu3e.

JlemoHcTpauuu.  JleMOHcTpanuss  ONBITOB,  BBUICHSIIOIIMX — 3aBUCUMOCTH  CKOpPOCTHU
XUMHUUYECKHX PEAKIHI OT pa3IndHbIX (DaKTOPOB.

Tabmuipr «O6paTumble peakuun», «XUMHYECKOe paBHOBecHe», «CKOPOCTh XUMHUYECKOMN
peaKum.



Pacyernble 3anaun. PacdeTsl 10 TEpMOXUMUYECKUM YPAaBHEHUSIM.

IIpakTnyeckas padora Nel. U3ydeHue BJIMSIHMS YCJIOBHMH NPOBeJeHUs] XHMHYECKOH
peaKu U HA e€¢ CKOPOCTh.

Oo6parumseie peakuuu. [ToHsTHE 0 XMMUYECKOM PaBHOBECHH.

I'naBa 2. XuMu4ecKue peakiiuy B BOJHBIX pacTBopax (8 u)

XUMUYECKUE PEAKLUHU, UAYIIHE B BOJHBIX pPacTBOpax. OJIEKTPOJIUTHI U HEMIEKTPOJIMTHI.
Hounsl. KaTnoHBI 1 aHMOHBL. ['uapaTHas Teopust paCTBOPOB.

DNeKTpoIUTHYECKass AMCCOLMALMS KHCIOT, OCHOBaHMM, cosiell. CnaOble M CHIIBHBIE
anekTpoauTsl. CreneHp auccouuanuu. Peaknuy MOHHOro oOMeHa. YCIOBHS HPOTEKAHUS peaKuid
oOMeHa 10 KOHIa. XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAMHEHUN B CBETE
OpEeJCTaBICHUNA 00 HIEKTPOIUTHUECKOW TUCCONMAUN U OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX
peakuusx.

[TonsiTHE O THAPOIN3E COJIEH.

Pacuérsl 0 ypaBHEHUSAM XUM. peaKIHii, €ClIM OJJHO U3 BELECTB JaHO B U30BITKE.

HemoHcTpauuu. HMcnbiTaHue pacTBOPOB BELIECTB Ha 3JIEKTPUYECKYIO IPOBOIUMOCT.
JIBUKEHNME HOHOB B JIEKTPUUYECKOM I10JIE.

JIaGopartopHbie onbIThl. Peakiinu oOMeHa MeXay pacTBOPaMHU 3JIEKTPOJIUTOB.

IIpakTnyeckas padora Ne2. Pemenne sxkcnepuMeHTAJIBHBIX 3a1a4 o TeMe «CBolicTBa
KHCJIOT, OCHOBAHHMH M COJIel KaK 3JIeKTPOJIUTOBY.

KonrtposabHasi padora Ne 1 mo temam «Kinaccupukanusi XuMHU4YeCKHX peakuuin» M
«JIEKTPOJTUTHYECKAS AUCCOLAALMD).

Pa3nes 2. Muoroo6pasue Bemects (414)

I'naBa 3. T'anorens! (5 4)

Hewmerannsl. ['anorensl. [lonoxeHne B NEpUOAUYECKON CUCTEME XMMHUYECKHUX DIJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxxaenue B npupozae.

®u3nyecKkue U XMMHUYECKHUE CBOMCTBA rajoreHoB. [lomyyeHue U NpUMEHEHHE TajJoreHOB.
Xnop. dusnueckue M XHUMHYECKHE CBOWCTBa xisopa. I[Ipumenenume xmopa.  XJIOpOBOIOPO/I.
®uznueckue cBoiictBa. [lomyuenue. ConsiHas kuciaora u ee coiau. KauecTBeHHas peakius Ha XJIOpH
— noHsbl. Pacrio3HaBaHue XJ10pu0B, OpOMUAOB, HOTUIOB.

HemoHcTpannu. @usnueckue cBoiicTBa rajoreHoB. [lomydyenuwe xiyopoBomopoaa u
pacTBOPEHHE €TI0 B BOJE.

JIaGopatopHble OnbITEL. Pacro3HaBaHue CONITHONW KUCIIOTHI, XJIOPUIOB, OPOMUIOB, HOJIUI0B
U HoJa.

IIpakTuyeckas padora Ne 3. ITosryueHHe COJISTHON KUCJIOTHI M U3y4YeHHeE eé CBOICTB.

I'nasa 4. Kucnopon u cepa (7 1)

Kucnoponx m cepa. IlonoxxeHne B NEpPUOAMYECKON CHCTEME XHMHMYECKUX 3JIEMEHTOB,
cTpoeHue ux aromoB. Cepa. Amtorponus cepbl. Pu3nueckre U XuMudeckue cBoiicrsa. Haxoxnenue
B nnpupoze. [Ipumenenue cepel. CepoBopopon. CepoBogopoHas KUCIOTa U €€ coinu. KadecTBeHHas
peakius Ha cynbhua- nonsl. Oxcun cepsi (1V).

CepHast kucnota. XUMHUYECKHE CBOWCTBA pa30aBlIeHHONW M KOHIIEHTPUPOBAHHOW CEpHOU
kucnoTel. KauecTBeHHas peakuusi Ha Cyidb(aT- HOHBL. XUMHUYECKHE PEaKIUH, JIeKal[ie B OCHOBE
MTOJIy4EHUS] CEPHOM KHCIIOTHI B IPOMBINIIIEHHOCTH. [I[pruMeHeHne cepHOM KUCIOTBHI.



JlemoHCTpanuu. AJTOTPONUS KUCJIOPOJa U CEphl. 3HAKOMCTBO C OOpa3liaMH IPHPOIHBIX
cynb(huI0B, Cynb}aros.

JIaGoparopusbie onbIThl. Pacnio3snaBanue cynbhua-, cynbpur- u cyabpaT-uoHOB B paCTBOpPE

IIpakTuyeckas padora Ne 4.Pemienne 3KcnepuMeHTAIBHBIX 3a71a4 110 TeMe «Kucjopoa
U cepay.

I'masa 5. Azot u pocdop (8 1)

A3zoT u pochop. [Tonoxenue B nepuoguIecKol CUCTEME XUMUYECKHX JIIEMEHTOB, CTPOCHHE
X aToMOB. A30T, (u3HUeCKHe M XMMHUYECKHE CBOMCTBA, MOJIyueHHE M npumeHeHue. Kpyrosopot
azota B npupoje. Ammuak. dusnueckre U XMMUYECKHE CBOMCTBA, MONYy4YeHHE, TpuMeHeHune. Conu
aMMOHUA. A3OTHasg KHCJIOTa U €€ CBoicTBAa. OKUCIUTEIbHBIE CBOWCTBA A30THOM KHCIIOTHI.
[Tony4yeHue a30THOW  KHUCIOTHI B JIaOOpaTopuu. XHMHYECKHE pEaKLUH, JIeXKallde B OCHOBE
MOJTyYEHHUsI @30THOM KUCIOTHI B TpoMbInuieHHOCTH. [Ipumenenne. Comu. A30THBIE y1OOpeHHSsI.

®ochop. Amnorponus. dusznmdeckue W XxuMuueckue cBoictBa. Okcua docdopa (V).
®docdopHast KUCIIOTa, €€ CONH U yIoOpeHusl.

Hemonctpauuu. [lonydenne ammmaka M ero pactBopeHue B Boje. O3HaKoOMIIEHHE C
oOpasramu IpUPOAHBIX HUTPATOB, (pochaTos.

JlabopaTopHsble omnbITel. B3auMoeiicTBue coseir aMMoHus co menodamu. O3HaKOMIIEHHE C
a30THBIMH U POCHOPHBIMHU YAOOPECHHUSIMHU.

IIpakTnueckas padora NeS. [loryyeHue aMmMuaka M u3y4eHue ero cBoicTB.

Pemenue 3aia4 Ha onpeenenrne MaccoBoi (00bEMHOI) 10JIM BbIX0/1a IPOAYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOXKHOTO.

I'naBa 6. Yruepon u kpemuuii (9 )

VYranepon n kpemuuil. Ilonoxkenue B nepuoadecKoi CUCTEME, CTPOCHHUE aTOMOB. YTIEPOJ.
Annorponusi. ®Pusnyeckue W XHMMHUYECKHE CBOHCTBa yriaepoja. AjcopOuus. YrapHbeld ras.
VYrnekucnelil ra3. YronbHas KuciaoTra M ee conu. KadecTBeHHas peakiys Ha KapOOHAT — HOHBIL.
Kpyrosoport B npupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBas kucinora u ee Conu.

Crexino. [lemeHT.

JemoncTpanunu. Kpucrauimyeckue pemeTku anMasa u rpagura. 3HaKOMCTBO ¢ 0Opa3namu
OPUPOJHBIX KapOOHATOB M CHIMKATOB. (O3HaKOMJIEHME C PA3IMYHBIMU BHJAMM TOILUIUBA.
O3HaKOMJIEHHE C BUJJaMH CTEKJIA.

JIaGopatopHble OnbITBl. (O3HAaKOMIIEHHE CO CBOMCTBAaMH U B3aMMOINPEBPALICHUSIMHU
KapOOHATOB U ruapokapOoHaToB. KauecTBeHHbIE peaklny Ha KapOOHAT- U CUJIMKAT-HOHBI.

IIpakTuyeckasi padora Ne6. Ilosyuenme oxcuaa yriaepoaa (IV) m u3zydeHue ero
cBoiicTB. PacnozHaBanue kapOOHATOB.

Pemenue 3amad Ha BBIUMCIEHHE MacChl WIM 00bEMa MPOAYKTA PEAKIHMH IO HU3BECTHOU
Macce WM 00bEMY HCXOAHOTO BEIECTBA, COACPIKALIETO TPUMECH.

KounrpoabsHnas padora Ne2 no teme «Hemerawnbi.

I'naBa 7. OGmue cBoiicTBa MeTamwioB (14 4)
Mertamel. [lonoxkeHne B NEPUOAMYECKON CHUCTEME, CTPOCHHE aTOMOB. Meraminueckas
cBs13b. DU3MYECKHE CBOMCTBA. PsAn aKTUBHOCTH METaJUIOB. CBOMCTBA MeTauioB. OOIue crocoObl
norydeHusi. CrijiaBbl METAJIOB.



[Ilenounbie Metamnbl. I[lonokeHne B TEPUOAUYECKOM CHCTEME, CTPOEHHUE AaTOMOB.
®usnueckue u xumuueckue cpoiictBa. Ilpumenenue. Haxoxnenue B mpupose.

[Ilenouno3emenbHble MeTaUIbL. [10JI0)KEHNE B MEPUOAUYECKON CUCTEME, CTPOEHHUE aTOMOB.
®usnueckue U xumuueckue cpovicrBa. [Ipumenenue. Haxoxnenue B npupoae. Maruui u KaJbLui ,
WX BaXHeHHe coennHeHus. JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTPAHCHHUS.

Amomunuii. [lonoxxeHue B NMEpUOAMYECKON CHUCTEME, CTpOEHUE aTOMOB. Pu3nueckue u
xumuueckue cBoiictBa.  I[Ipumenenue. Haxoxxnenwe B mnpupoge. AMGOTEpHOCTh OKCHAA H
TUAPOKCHU/IA aTFOMHUHMUS.

Kenezo. [lonoxxeHne B NEPUOJUYECKOM CHUCTEME, CTpoeHUE aToMoB. dusmyeckne U
xuMmuueckue cporctBa. lIpumenenue. Haxoxnaenue B nmpupoje. Baxueine coequHeHHUs Kelesa:
OKCHUJIbI, TuapoKcuabl U conu sxenesa (1) u xenesa (111). KauectBennas peakiiusi Ha HOHBI.

JlemoHcTpanuu. 3HaKOMCTBO ¢ O0Opa3liaMyu BaKHEHIIMX COJEH HATpHsl, Kajaus, TPUPOTHBIX
COCIMHEHUH KaJIbIIMs, PyJaMHU jKejie3a, COCAMHEHUSIMU aIOMUHUA. B3aumonelcTBHe IIEIOYHBIX,
HIEJI0OYHO3EMEIBHBIX METAJUIOB U aJTIOMUHUS ¢ BO10M. CKUraHue xelie3a B KUCIOPOE U XJIOpe.

Jlaboparopubie onbIThl. [lonydyeHune THIpPOKCHIA ATIOMHHHUS W B3aUMOJICHCTBHE €ro ¢
kucnoramMu u 1menoyamu. [lomydyenue ruppokcuaoB xene3a(ll) m (III) u B3ammopeiicTBue ux c
KHCJIOTaMU U IIeJI0YaMHu.

IIpakTuyeckasi padora Ne7. Pemenue kcnnepuMeHTAJBHBIX 32/1a4 10 TeMe «MeTaJLibl
U UX COeTUHEHH .

KounrpoabsHnas padora Ne3 no teme «O01mme cBOiicTBA METAJLIOB

I'nmasa 8. KpaTkmuii 0630p BaxkHelIIMX OpraHnveckux BeiecTs (84)
ITpenmer opranumdeckoil xumuu. HeopraHuueckne M OpPraHUYECKUE COCIUHEHUS.
VYraepon — ocHoBa kH3HM Ha 3emiie. OCOOEHHOCTH CTPOEHHUS aToMa yriepoja B OpraHHMYecKUX
COEIMHEHUSX.

VYrnesonoponsl. IlpenenbHbie yraeBomopoxabl. Metan, 3TtaH, nponad. CTpyKTypHBbIE
dopMynbl  yrieBogoponoB. ['oMonornueckuil psn MpeneiabHbIX — yriaeBoaopoaoB. ['omosnorw.
Pu3nYeCcKne 1 XUMHYECKHE CBOMCTBA MPEIETBbHBIX YTIIEBOJAOPOAOB. Peakiuu ropeHre u 3aMeIieHus.
Haxoxnenue B npupone. [Ipumenenue.

HenpenenbHble yriieBoAopoibl. DTUICHOBBIN psijl HEMPEAEIbHBIX YIIIEBOAOPOIOB. DTUJIEH.
duznyeckue U XMMUYECKHE CBOMCTBA dTUIIEHA. Peakunsa mpucoeanHeHus. KauecTBeHHbIE peaKIUH.
Peakuusa nonmumepuzanuu. [lonuatunen. [Ipumenenne stuinena.

AUETUIIEHOBBIM psAJl HENPEIENBbHBIX YIIEBOAOPOAOB. AnerwieH. CBONMCTBAa alETUIICHA.
IIpumeHeHue.

[TpouzBoaubie yrieBoaopoaoB. Kparkuii 0630p opraHUYECKUX COCIUHEHHI: OJJHOATOMHBIS
cnupThl, MHOroaTroMHble CIUPTHI, KapOOHOBBIE KHUCIOTHI, Cll0KHBIE 3(QUPHI, KXUPbHI, YIIEBOJBI,
aMUHOKHCIIOTHI, O0eKu. Posib 0eTKOB B Opranus3me.

[ToHsiTHE O BEICOKOMOJNIEKYISAPHBIX BenlecTBax. CTPYKTypa MOJIMMEPOB: MOHOMED, MOJIMMED,
CTPYKTYpPHO€ 3B€HO, CTENEHb NoNuMepu3auuu. Ilonmatuien, nonmnponusieH, NoJINBUHUIXIOPU.

JlemoHcTpanuuu. Mojenu MoJeKysl OpraHMueCKUX COSAMHEHUH, CXeMBbI, TaOIHIIbI.

I'openue yriaeBoopoaoB U OOHAPYKEHHE MPOYKTOB UX TOPEHUS.

OO6pa3ibl HeTH U IPOJYKTOB UX MEPEPaAOOTKH.

BueoonsIThl 110 CBOMCTBAM OCHOBHBIX KJIACCOB BEIIIECTB.

Pacuernble 3a1aun. YcraHoBieHue npocteiiieid (opMyIibl BEIIeCTBa MO MaCCOBBIM JIOJISIM
3JIEMEHTOB.
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TemMaTnuyeckoe IJIAHMPOBaAHKE

Ne Konnuect Tema ypoka
n/n BO 4aCcOB

MHoroobpasue
1 1 IToBTOpEeHne Marepuaiia 8 Kiiacca
2 1 IToBTOpEeHNE MaTepuana § Kiacca

I'nasa 1. Kinaccupukanus XuMu4ecKux peakumi

3 1 Knaccuduxanums xumuueckux peakiuii. OKUCIUTETHHO — BOCCTAHOBUTEIILHBIE
peaKiuu

4 1 OKHCJIUTENIBHO — BOCCTAHOBUTEILHBIE PEAKIIUU

5 1 TennoBoi 3 PeKT XUMUIECKUX peakiuidi. DK30- M SHTOTEPMUUECKHE PEaKIIUN

6 1 CKOpOCTh XUMHUYECKUX PEAKIIHUH.
[TepBoHayanbHbIC

7 1 Bxoasimasi npomMe;KyTOYHasi aTTecTanus B GopMe KOHTPOIBHON pabOTHI

8 1 Ilpakmuueckaa paboma Ne 1.
N3yuenne BIusHMS YCIOBUM IPOBENCHHS XUMUUECKUX PEAKLIUI Ha ee
CKOPOCTh

9 1 Ob6parumMbie 1 HeoOpaTuMble peakiun. [IoHATHE 0 XMUMUYECKOM PaBHOBECHH.

I'naBa 2. XumMnueckue peakiiuu B BOJAHbIX pacTBOpPax

10 1 CymHOCTH Ipolecca 3J1eKTPOTUTHUECKON JUCCOLIUAIIH.
Jlucconumanus KUCJI0T, OCHOBAaHUE U COJIEH
11 1 CunbHbIe U cradble 2eKTpoauThl. CTENeHb TUCCOIHALINY.
12 1 Peakuyuu noHHOro 0OM€EHa U YCJIOBHUS UX IPOTEKAHUS
13 1 XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUN B
ceere nipeacrasnennii TOJ u OBP
14 1 XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUIN
15 1 I'maponns coneit. O6o01IIEeHKE TTO TEMaM
« Knmaccugukanus XuMHUeCKUX peakiuii» U «DIEeKTPOIUTHIECKast
JUCCOLIMALIUS»
16 1 Ilpakxmuueckas paboma Ne 2.
Pemenne skcriepyMeHTaNIBHBIX 337a4 110 TEME
«CBOMCTBA KMCJIOT, OCHOBAHHH U COJIEH KaK DJIEKTPOIUTOBY
17 1 KonTposbnas padora

Nel « Knaccudukanus XUMHYECKUX PEAKIUI U «DIEKTPOINTHIECKAs
JUCCOLIAALIUS

I'maBa 3. N'ajorensl

18 1 [TonoxeHue raToreHoB B IEPUOIUUECKOM TabIHIIe U CTPOEHUE UX ATOMOB.
CBoiicTBa, MOy4YeHUE U TPUMEHEHHE TAJIOTEHOB

19 1 Xnop. CBoiicTBa 1 NPUMEHEHHUE XJIOPA.

20 1 XJ0pOBOIOPO/I: IOJTYUEHHUE U CBOICTBA

21 1 CousiHast KHCJIOTA U €€ COJHU

22 1 IlIpakmuueckas paboma Ne3.

[Tonyyenue COJITHON KUCIIOThI M U3YYEHHUE €€ CBOICTB

I'naBa 4. Kucjaop

0/1 M cepa

23 1 [Nono)keHue KUCIOpoaa ¥ Cephl B MEPUOTMUECKON CHCTEME XHMUYIECKIX
3JIEMEHTOB , CTPOCHHE UX aTOMOB.
Anotponus cepsl

24 1 CBolicTBa M IPUMEHEHUE CEPBI

25 | 1 Ceposonopon. Cynbdusi .

26 1 Oxcup cepsl (IV). Cepaucras kucnora u ee conu. Okeup cepol (VI). Cepnas
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KHCJIOTa 1 €€ COJIH.

27 1 IIpomeskyTouHasi UTOroBasi arrecTanus B hopMe KOHTPOILHON pabOThI
28 1 OKuCIHUTENbHBIE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI
29 1 Ilpakmuueckas paboma Ne4. Pynienne 5KCTIEpUMEHTAIBHBIX 33124 110 TEMe

« Kucnopon u cepay

I'maBa 5. Azor n

Gocpop

30 1

[Tonoxxenue azota u hocdopa B NEPUOJUUECKON CUCTEME XUMUUECKHIX
9JIEMEHTOB , CTPOCHHUE UX aTOMOB. A30T: CBOMCTBA U MPUMEHEHHE

31 1 Ammuak. uznueckre U XuMHUeckue cBoiicTpa. llonyuenue u npumMeHeHne

32 1 Ilpakmuueckaa paboma Ne5 11onyyenne aMMHraka U U3y4€HHUE €ro CBOMCTB

33 1 Conu ammoHus

34 1 A3zotHas kuciora. CtpoeHue mosnekybl. CBolCcTBa pa30aBICHHON U
KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI

35 1 Conu a30THOM KHCIIOTHI. A30THBIC YIOOpEHUsI.

36 1 dochop. Amnorponus dochopa. CroiicTBa dhocdopa

37 1 Oxcun dochopa (V). Docdopnas kucnora u ee conn. DochopHbie ynoOpeHusl.

I'naBa 6. Yruepo

1 M KpeMHM

38 1

[Tonoxxenue yriaepoaa U KpEMHHS B IEPUOANUECKON CUCTEME XUMUYECKHUX
3JIEMEHTOB , CTPOEHHUE UX ATOMOB.
AJmoTponus yriaepoja

39 1 XUMUYECKUE CBOMCTBA yriiepoaa. AIcopOIusl.
40 1 YrapHslii ra3 : CBOWCTBa, (PU3UOIOTHYECKOE JIHCTBUE
41 1 VYriexkucisiii ra3. YroibHas KuciaoTa u ee coid. Kpyrosopor
yTIepoja B IPUPOJIE.
42 1 Ilpakmuueckan padoma No6 Ilonyyenue okcuna yrnepoaa (IV) u usyyenue
ero cBoiicTB. Pacio3HaBanue kapOOHATOB.
43 1 Kpewmuuii u ero coequnenus. Crekio. [lemeHr.
44 1 O600611eHue o Teme
« Hemerainbi»
45 |1 O6001enre o Teme
« Hemerayb»
46 1 KonTtpoabHnas padora

Ne2 o teme « Hemeramne

I'masa 7. MeTaiabl

47 1 [TonoxxeHre MeTaIoB B IEPUOANYECKON cUCTeMEe XUMUYECKUX JIEMEHTOB
J.1. Menneneena.
Mertamndeckas cBsa3b. Pu3nueckue cBoiicTBa MeTauioB. CIlaBbl METAIIOB.

48 1 HaxoxJieHre MeTaJuIoB B IPUPOJIE M 001He cocOObl UX MOTYUYEHHUsL.

49 1 XuMHYecKHue CBOCTBa METaIOB. P akTHBHOCTH
( PMEeKTPOXUMUYECKHI PsiJi HANPSDKEHUI) METAIIOB

50 1 [lenoynble METANIIBI: HAX0XIEHNE B IPUPO/IE, (PU3HUECKHUE U XUMUYECKUE
CBOWCTBA

51 1 Okcubl ¥ THAPOKCUABI HIEIIOYHBIX METaIOB. [IpuMeHeHre menoyHbIX
METAJIOB

52 1 [Ilenouno3emenbHbIe MeTasuTbl. Haxoxnenue B npupone. Kanbuuii u ero
coerHEHUs. JKeCTKOCTh BOJIBI M CTIOCOOBI €€ YCTPaHSHHUS

53 1 Amromunanii. Haxoxxaenue B npupoze. CBoicTBa aTrOMUHUS

54 1 AMDOTEpHOCTH OKCH/Ia U TUIPOKCH]IA ATFOMUHUSL.

55 1 Keneso . Haxoxnenue B mpupojie. CBOMCTBA jKemesa.

56 1 CoenuHeHus xenesa.

57 1 Ilpakmuueckas paboma Ne7 PymeHne SKCIEpPIMEHTATBHBIX 33124 110 TEME «

12




MerTaisl 1 uX COCAUHCHUA»

58 1 IToaroToBKa K KOHTPOJILHOM paboTe 3 1Mo Teme «MeTauTbhy
59 1 [TonroroBka K KOHTpOJIbHOU pabore3 mo Teme« MeTamibly
60 1 KonTtpouabHas pa6ora Ne 3 o Teme « MeTajuibh»

I'naBa 8. HepBOHa‘laJILHLIe NMpEeaACTaBJICHUSA 00 OpPraHn4eCKUX BeIICCTBaAX

61 1 Opranunueckas xumusi. YTiaeBogopopl. [Ipeaenbhbie ( HaChIICHHBIC)
yrieBoiopobl. HenpenenpHple (HEHACHIIIEHHBIC) YTIIEBOIOPO/IBI.

62 1 [IpousBonHbie yrieonopoaoB. CIUPTHI.

63 1 Kap6onogsie kucnotsl. Cinoxxnbie 23GupbL. JKUpHI.

64 1 VYrneBoasl

65 1 Awmunokucnotsl. benku [lonumepsl.

66 1 HToroBasi npoMe:KyTOYHas aTTecTalMsA B GopMe KOHTPOJIBbHOU pabOThI

67 1 PezepBHOE Bpemst

68 1 PesepBHOE Bpemst
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Cnucok Jureparypbl
1.  Meroauueckoe nocoowue «Peanuzarus 00pa3oBaTeNbHBIX nporpamm
€CTECTBCHHOHAYYHOW M TEXHOJOTHYECKOW HAIPABJICHHOCTEH IO OHOJOTHU C HCIOJIb30BAHUEM
o6opynoBanus nenrpa « TOUKA POCTA» (Mocksa, 2021 roxn).
2. Xumus. 9  kmace:  yueb.uis  obmieoOpasosar.opranm3anuii / I.E.  Pymsutuc,

@.I".®enpaman. — 9-¢ uza.,crep. — M. : [Ipocsemenue, 2022. — 208 c.: wi.

NupopMainoHHO-KOMMYHUKATUBHbIE CPeCTBA 00y4YeHU s
1.  KommbroTep, HOYTOYK

2.  MynbTUMEIUAHBIN POEKTOP, IKpaH

Hugpopmayuonnoe obecneuenue

CIPABOYHWKH, KapThl, y4eOHBIC IUIAKATHI W KapTHHBI, JIOMOJHUTEIbHAS
JTUTEepaTypa 1o MpeaMeTaM, Pa3IaTOYHbI MaTepuan, oOpasibl TBOPUYECKUX pPadoT,
dboTorpadumn.

®OPMbI ATTECTAIIMU U ONEHOYHBIE MATEPHUAJIbI
DopMbl NPOBeJIeHUs] aTTeCTAUMHU: OIPOC, TCCTUPOBAHMUE,
aHKETUPOBaHKE,KOHTPOJIBHOE 33/1aHUE, NIE€1arOrM4ecKoe HaOII0IeHUE.
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