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1. AuHOTanuA K padoyeil mporpamme

Pabouas mporpaMma BHEYpOUHOM NEATEIBHOCTH MO XuMuu «B xumum Bce
MHTEPECHO» I 8 KJIacCOB COCTaBJI€HA B COOTBETCTBUHM C HOPMAaTHBHBIMU
JNOKYMEHTAMH:

- @enepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOT'O
oOurero oopaszosanus. (IIpukas MunuctepcTBa o6pa3zoBanus U Hayku Poccuiickoi
®enepanuu ot 17 nexadbpsa 2010 r. Ne1897 B pen. [IpukazoB MunucrepcTsa
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 29.12.2014 N 1644, ot
31.12.2015 N 1577, IIpukaza Munucrtepctsa npocsemenns Poccun ot 11.12.2020
N 712);

- [Ipukazom Munucrepctsa npocsemeHus Poccniickoit @enepanuu ot 18 mad
2023 Ne370 «O6 yrBepxkaeHnn ¢eaepanbHoil 00pa3oBaTeIbHON MTPOrpaMMBbl
OCHOBHOT'O 00111eT0 00pa30BaHU»;

- OOpazoBaTeapHOM TporpaMMoi OCHOBHOTO o01ero oopazoanuss MbOY
«Cpennsist mkosa NeS7y;

- PaGoueii [Iporpammoit Bociutanust MbOY «Cpennsist mkomna No57»

-becnanos [laBen MBanoBuu, JlopodeeB Muxaun BukrtopoBuu. Meroauueckoe
nocobue «Peanuzaius oOpa3oBaTeNbHBIX NPOrPAMM €CTECTBEHHOHAYYHOU H
TEXHOJOTUYECKON HAIMPaBJICHHOCTEHW MO XUMHUH C MCIOIb30BaHUEM O000pPYIOBaHUS
neHTpa «Touka poctamy.

1.1. Hesu 1 3aqa4m NporpaMMbl BHEYPOYHOM 1eAITeIbHOCTH

[IporpaMmMa BHEYpOUHOI IEATETHHOCTH 110 XUMUHU (POPMHUPYET HE TOIHKO
0a30BbIe 3HAHUS ¥ YMEHHUS, HEOOXOIUMbIC YICHHUKY B U3YUCHUH OCHOBHBIX
pa3zesioB XUMUH, HO U TIOMOTAeT B CTAHOBJICHUH YCTOHYHBOTO, TO3HABATEIIEHOTO
MHTEpeca K IMPEMETY, 3aKJIaIbIBACT IOHUMAaHNE OCHOBHBIX ITPUHIIUIIOB KHU3HU
o011ecTBa, pOJIu OKPY’KAIOIIEH Cpeabl Kak BaXHOTO (hakTopa hopMUpOBaHUS
Ka4eCTB JTUYHOCTH €€ COIMATN3aIliH.

Heas nporpamMmmel:popmMupoBaHue TOHITUITHOTO XUMUYECKOTO arapara,
pa3BHUTHE JTUYHOCTH, €€ CyOBEKTUBHOCTH, T.€. CAMOCTOSTEIHLHOCTH U

OTBCTCTBCHHOCTH.

3agaum NporpaMmabl:
1. OtpaboTka ymeHU# U HABBIKOB, CBA3aHHBIX C OCHOBHBIMU XUMHUYECKUMU
MOHATHUSIMH.
2. JlukBumanus TPyIHOCTEH U IPOOJIEM YCBOCHUS 3HAHHM.

1.2. MecTo yueOoHOr0o Kypca «B XuMum Bce HHTEPECHO» B IJIaHe BHEYPOUYHOii
AeATeJIbHOCTH

Ha uzydenue xypca otBonutcs 1 yueOHbIH yac B Heaeno. OTOOp yacoBoii
Harpy3ku, GopM opraHuzaiu oOy4eHuUs: OCYIIECTBISAETCS C YYETOM COACPKAHUS
U MIPAKTUYECKON 3HAUUMOCTH Kypca, a TaK’Ke BO3MOXKHOCTE 00pa3oBaTeIbHOM
OpraHu3aluu.



Pa3gen 1. Ilnanupyemsie o0pa3oBaTe/ibHbIC Pe3y/IbTAThI H3y4YeHHUs] Kypca
BHEYPOUYHOI1 1A TeJIbHOCTH

1.1. JIn4HOCTHBIE Pe3yJIbTATHI:

- (opMHpoOBaHKE OTBETCTBEHHOI'O OTHOIIECHUS K YUCHUIO, TOTOBHOCTHU U
CIOCOOHOCTH 00YYAIOLIMXCSl K CAMOPA3BUTHIO M CAMOOOPa30BAHHIO HA OCHOBE
MOTHUBAIIMHU K O0YUYECHHIO U MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO
JanbHeHIeld HHIUBUIYaIbHON TPAaeKTOpUH 00pa3oBaHus Ha Oa3e OPUEHTUPOBKU B
Mupe npodeccuii 1 mpodheCCUOHAIBHBIX MPEANOUYTCHHUHN C YUeTOM YCTONYUBBIX
MO3HABATEILHBIX UHTEPECOB, a TAKXKE Ha OCHOBE (DOPMHUPOBAHUS YBAKHUTEIHHOTO
OTHOIIIEHHUSI K TPYlY, PA3BUTHS OMBITA y4aCTHsI B COIMATILHO 3HAUUMOM TPY/E;

- (hopmupoBaHHE LIETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH,
YUUTBIBAIOILIETO COLMAIBHOE, KYJIBTYPHOE, SI3bIKOBOE, IyXOBHOE MHOT000pasue
COBPEMEHHOI'0 MHUPA;

- pa3BUTHE MOPAJIBLHOTO CO3HAHUSI U KOMIIETEHTHOCTH B PEIIEHUUA MOPATBHBIX
po0JieM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, POpMHUpPOBaHKE HPABCTBEHHBIX YyBCTB
Y HPABCTBEHHOTO MOBEJICHUS, OCOZHAHHOT'O U OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHBIM TOCTYITKAM;

- (hopmupoBaHHE€ KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIEHUU U
COTPYAHUYECTBE CO CBEPCTHUKAMM, IETHbMHU CTApUIEro U MJIAJIILIETO BO3PacTa,
B3pPOCJIBIMU B TIpoliecce 00pa3oBaTesIbHON, 0OIIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEN0BATEIBCKOM, TBOPUECKOU U IPYTUX BUAOB JESITEIBHOCTH;

- (hopmupoBaHUE IEHHOCTH 3/I0POBOTO U 6€30MacHOr0 00pa3a KU3HU; YCBOCHHE
NPaBWJI UHIMBUIYATbHOTO W KOJUIEKTUBHOT'O 0€3011aCHOTO MOBEACHUS B
Ype3BbIYaHBIX CUTYAIUAX, YTPOKAOUIUX KU3HH U 3J0POBbBIO JIOJIEH, MPaBUII
NOBEJEHUS Ha TPAHCIOPTE U HA JI0POrax;

- (hopMupoBaHHE OCHOB PKOJIOTHUECKON KYJIbTYPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBILIJIEHUS, PA3BUTUE ONbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOU Pe(hICKCHBHO-OIIEHOYHON U TPAKTUIECKOMN
NEATENIbHOCTU B )KM3HEHHBIX CUTYaLUAX;

1.2. MetanpeaMeTHbIe pe3yabTAThI

Pecynamuenvie:

- (hopmupoBaHUEe U pa3BUTHE YMEHHUS CAMOCTOSITENHHO MJIAHUPOBATD,
KOHTPOJUPOBATH, OIEHUBATH COOCTBEHHBIC YUCOHBIE JCHCTBUS B COOTBETCTBUU C
MOCTABJICHHOM 3a/1aueii U YCIOBUSMU €€ pean3aliuy, ONpeaesaTh Hanoboee

s exTuBHBIE CIOCOOBI JOCTHKEHUS PE3yIbTaTa;

- pa3BUTHE CIIOCOOHOCTH CAMOCTOSITEIBHO IJIAHUPOBATh AJIbTEPHATUBHBIE MTYTH
JOCTIKEHUS 1IeJIeH, 0CO3HaHHO BhIOMpaTh Hanboee 3(hPeKTUBHBIE CTIOCOOBI
perieHus y4eOHbBIX U MTO3HABATEIHHBIX 33]1a4;

- pa3BUTHE YMEHHUSI OCYLIECTBIISITh CAMOKOHTPOJIb PE3YJIHTATOB yUeOHOU
NEATEeNIbHOCTU U BHOCUTH HEOOXOUMBbIE KOPPEKTUBBI;



- popmMupoBaHHEe CTOCOOHOCTH aJICKBATHO OLIEHUBATH MPABUIIBHOCTH WIIH
OLIMOOYHOCTH BBINOJHEHUS Y4eOHOH 3a7auH, €€ 0OBEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHMUS;

- (popmupoBaHHE YMEHHUS BbIBUTATh TUIOTE3bI IPU PELIEHUU YUEOHBIX 337124 U
MOHUMAaHUsI HE0OOXOTMMOCTHU UX MPOBEPKU;

- (hopmMupoBaHKE MOHUMAaHUS CYIIHOCTU aJTOPUTMUUECKUX NPEANUCAHUN U
YMEHHUS IeMCTBOBATh B COOTBETCTBHUHU C MPEJIOKEHHBIM aJITOPUTMOM.
Kommynukamuenuwie:

- pa3BUTHE CIIOCOOHOCTU OPraHU30BbIBATH YU€OHOE COTPYIHUYECTBO U
COBMECTHYIO JICSITEIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU : ONIPEETATh LEH,
pacnpenensiTh GYHKIHUHU U POJIM YYaCTHUKOB, B3aUMOJIEHCTBOBATh U HAXOJIUTh
oO1ue cnocoObl paboThl; YMEHUS padoTaTh B IPyIINEe: HAXOAUTH 0011Iee pelIeHne
U pa3perath KOH(MIUKTH HA OCHOBE COTJIACOBAaHUS MO3ULIUM U y4€Ta UHTEPECOB,;
ciymarh naptaépa; GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE
MHEHHUE;

- pa3BUTHE YMEHUS [IPU OTCTAUBAHUU CBOEH TOUYKHU 3pEHUs, IPUBOJAUTD
apryMEeHTBI, TOATBEpKIas uX pakramu;

- (popmupoBaHUEe U pa3BUTHE YMEHHUS OCO3HAHHO CTPOUThH PEUEBOE BhICKA3bIBAHHE
B COOTBETCTBHH C 33Jja4aMi KOMMYHHUKAIIMU U COCTABIIATh TEKCThl B YCTHOM U
NUCBMEHHOU opmMax;

- (hopmupoBaHuEe yueOHON 1 OOIIEN0Ib30BATENBCKON KOMIIETEHTHOCTH B 00J1aCTH
UCNOJIb30BaHUsI MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);

- (hopMHpOBaHHE YMEHMI pabOTaTh B MaTEpHAIbHON U NH)OPMALIMOHHO-
oOpa3oBarTeabHON cpejie (B TOM YUCie ¢ yUeOHBIMU MOJIEISIMU) B COOTBETCTBHUHU C
COJIep’)KaHUEM KOHKPETHOTO Y4eOHOro MpeamMeTa;

- (hopMHUpOBaHNE YMEHMS OCYILIECTBICHUS B3aUMHOI'O KOHTPOJISI B COBMECTHOM
JesITeIbHOCTH.

- pa3BUTUE YMEHUS AJIs1 IOHUMaHUs MO3UIUH JIPYTOro, pa3iuiams B €ro pedu:
MHEHHE (TOUYKY 3pEHHsI), I0Ka3aTeIbCTBO (apIryMEHTHI), (DAKThI; THIIOTE3HI,
aKCUOMBI, TEOPHH.

Ilo3nasamensnuie:

- OBJIAJICHUE YMEHUSAMU U HABBIKAMU CMBICIIOBOTO YTEHUS TEKCTOB Pa3JINYHbIX
CTUJICH W ’KaHPOB C MOCTABJICHHBIMY LESIMU U 3aJja4aMHi. Y MEHUSL CMBICIIOBOTO
YTEHHsI TEKCTa PA3ACISIOTCS Ha 3 TPYIIBEL: 00Ilee TOHUMAaHKUE TEKCTa
OpHEHTAIUS B TEKCTE; IITy0O0KOE U IeTaTbHOE TTIOHUMAHKE COAEPKaHUS U (POPMBI
TEKCTa, HAXOXAeHNEe NHPOPMAIINH B SIBHOW M HESIBHOU (hopMe U e€ naybHeiee
WCMOJIB30BAHUE JJISI PA3JIMYHBIX LENEH;

- pa3BUTHE YMEHUS YCTaHABINBATH NPUYUHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTH
JIOTUYECKUE PACCYKICHUS, YMO3AKIIOUEHUSI (MHAYKTUBHBIE, J€yKTUBHbBIC U 110
aQHaJIOTUH) U BBIBOJIBI,

- pa3BUTHE YMEHHUSI CO3/]aBaTh, MPUMEHSITh U MPE0OPa30BbIBATH 3HAKOBO -
CUMBOJIMYECKUE CPEACTBA, MOJIEIN U CXEMBI JJISl PELICHHs YYeOHBIX U
MMO3HABATEIbHBIX 33/1a4;



- pa3BHUTHE CIIOCOOHOCTH BUIETh U NPUMEHSTh MOHATUUHBIN annapaT u3y4aeMoro
IpeaMeTa B IPYyTUX JUCLUHUILUIMHAX, B OKPYKAIOLIEH )KU3HU;
- pa3BUTHE YMEHUS HaXOJUTh B PA3JIUYHBIX UCTOYHUKAX UH(OPMALHIO,
HEOOXOIUMYIO JIJISl pellieHUs] y4eOHOM 3a/1auu, U NPEACTaBIATh €€ B HOHATHOU
dbopme; MPUHUMATH PEILICHHUE B YCIOBUIX HEMOJIHOW U U30BITOYHOMN, TOUHOU U
BEPOSITHOCTHON MH(POpPMALIHH;
- pa3BUTHE YMEHHUS MIOHUMATh U UCIOJIb30BaTh CPEJICTBA HAIISIAHOCTHU (PUCYHKH,
YepTeX U, CXEMBI U JIp.) ISl WUTIOCTPALMU, UHTEPIPETALINH, ApIYMEHTALIUH;
- CO37aBaTh MATEMAaTUYECKUEMOIEIIN;
- COCTaBJISITh TE3UCHI, PA3JIMYHbIE BUJIbI TUIAHOB (IIPOCTHIX, CAOKHBIX U T.I1.);
- mpeoOpa3zoBbIBaTh MH(OPMAIUIO U3 OJJHOTO BUAA B APYroH (TabiuIly B TEKCT,
auarpaMmy uimp.);
- OCBOEHHE CIIOCOOOB pelIeHus: Mpo0IeM TBOPUECKOT0, TOMCKOBOTO U y4eOHO -
MCCIIEI0BATEIBCKOTO XapaKTepa.

Memanpeomemuvle pe3yiomamol nO KAHCOOMY YPOKY KOHKPEMUIUPYIOMCA 8
NOYPOYHOM NAAHUPOBAHUU.

1.3. IIpeameTHble pe3yJbTaThl

B cocraBe mpeaMeTHBIX PE3yNIbTATOB IO OCBOCHUIO 00s3aTEIBHOIO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enaepaiibHON paboueil mporpammoi,
BBIJIEIISIIOT: OCBOEHHBIE OOYYAIOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeUCTBHUM, crenupuyueckue s NpeaMeTHOW obnactu «XuMHUs», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHI0 HOBOTO  3HAHUS, €ro HWHTEpIpeTanuu,
IpeoOpa3zoBaHUIO U MMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

- PacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUI JJIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oOIHOpPOIHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHas H
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJISIPHBIA 00bEM, OKCHJI, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKAS
peaknus, KiacCu(pUKaus peakifii: peakiuu COSTUHECHUSI, PEaKIINH Pa3I0KEHUS,
peaknuu 3aMemnieHus, peakiud OOMeHa, JK30- M JHAOTEPMHUYECKHE PEaKIIUH,
TEIIOBON A(deKT peakuuu, SAPO aToMa, JJICKTPOHHBIA CIIOM aToMa, aTOMHas
opOuTasnb, paanMyc aromMa, XWMHYECKas CBsS3b, TMOJApHAs U HEMOJSIpHAS
KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas JI0JIA
BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

-  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHSATUU U
MPUMEHSATH 3TU MTOHATHS IPU ONMCAHUH BEIIECTB U UX MPEBPALICHHUI;

- UCIIOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY I COCTaBJICHUSI (POPMYJI BEIIECTB
Y YPaBHEHUW XUMUYECKUX PEAKIUN;

- ONpENEeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHHUSIX,
CTENIEHb OKHUCJIEHUS HJIEMEHTOB B OHMHAPHBIX COCIUHEHUSX, NPUHAIJICKHOCTD
BEILIECTB K OMNpPEJEIEHHOMY KJIACCy COEAUHEHUN mo GopmysaM, BUI XUMHYECKOMN
CBs3U (KOBAJICHTHAs! U MOHHAs) B HEOPTaHUUYECKUX COCTMHEHUSIX;



- packpeiBaTb cMbIca llepuomnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh  MOHUMAHHE  MEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX AJIEMEHTOB OT UX MoJiokeHus B Ilepuoandeckoit cucteme, 3aKOHOB
COXpaHEHMSI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJEKYISPHOTO
YYE€HHUs, 3aKOHa ABOraapo;

- OMNHUCBHIBATh M XapakTepuzoBaTh Tabmuunyio ¢opmy Ilepuogndeckoi
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iinyaTh MOHSTHUS «TJIaBHas moarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», manele u OoJiblIME TEPHOIBI,
COOTHOCUTHh 0003HaUYeHUs, KOTOopble wuMerTcs B Tabmuue «llepuoanueckas
cucteMa xumuyeckux dnementoB . M. MengeneeBa» ¢ 4YUCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DIJIEMEHTOB (COCTaB W 3apsij
s/ipa, 00111ee YUCIIO JIEKTPOHOB U pACTIPEISTICHNUE UX TI0 DJIEKTPOHHBIM CIIOSIM);

- KJIaccu(pUIUPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHE peakinu (10 YUCIy U COCTABY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TEIIOBOMY 3P (DEKTY);

- XapakTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHYECKHE CBOWCTBA BEIICCTB
pPa3IMUHBIX KJACCOB, TMOJTBEpKJas ONHCAaHUE MPUMEpPaMH MOJCKYJSIPHBIX
ypaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUI;

- TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBPAIICHUN B Pa3IUUHBIX
YCIIOBHSIX;

- BBIUUCIIATh OTHOCHUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOTO AJIEMEHTa M0 (QopMylie COSIMHEHHsS, MaCCOBYIO
JOJIF0 BEUIECTBA B pPacTBOpE, MPOBOJMTH PACUETHI MO YPABHEHUIO XMMHUYECKOM
peakuu;

- IPUMEHSITh OCHOBHBIE OIEPALIMM MBICIUTEIIBHON JAEATEIbHOCTH — aHAJU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEeMaTH3aI|I0, KiIacCHU(UKAIUIO, BBISIBICHUE
OPUYMHHO-CIICICTBEHHBIX CBSI3€M — i1 HW3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKINi, €CTeCTBEHHOHAYyYHbIE METO/bl MO3HAHMUS — HaOIIOACHUE,
U3MEPEHUE, MOAECIUPOBAHNUE, SIKCIIEPUMEHT (pEalIbHbI U MBICJICHHBIN );

- CJIEIOBATh MPaBUJIaM TOJIB30BaHUS XUMUUYECKON MOCYA0N U 1a00paTOpHBIM
o0opyaoBaHUEM, a TAKXKE MPaBUIIaM OOpAIICHHs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIIMSIMU TI0 BBIMIOJIHEHUIO JA0OPATOPHBIX XHMHYECKUX OIBITOB TIO
MOJIYYCHHIO W COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJAOpPOAA M KHCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOW JOJEHW PAcTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUYECKHE OSKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOILIBI0 HWHIUKATOPOB
(makmyc, heHondranernH, METHIOPAHXK U APYTHE).



Paznea 2. Conep:xaHue nporpaMMbl BHEYPOUHOM 1eSITEIbHOCTH

PA3JAEJI 1. METOABI ITOBHAHUA B XUMUU (6 HACOB)

3HAKOMCTBO C OCHOBHBIMM METOJAMH HAYKU. OKCIEPUMEHTAJIBHBIE OCHOBBI
XUMHUH. 3HAKOMCTBO IIKOJIBHUKOB C OCHOBHBIMM METOJAMHM HCCIEIOBAaHUS U
000py10BaHUEM LIEHTpa 00pa30BaHMsI €CTECTBEHHO-HAYYHON U TEXHOJIOIMYECKOMN
HamnpaBieHHocTe «Touku poctay. IlpaBuna mnoBeneHHss B KaOMHETE XUMUMU.
BBonublii uHCTpykTax. IlpeicTaBieHue O TOYHOCTH HM3MEPEHUH LHUPPOBBIX
JaTYUKOB U aHAJOrOBBIX MpuOOpoB. IIpencraBieHne o Temneparype IIaBICHMUS,
00paTUMOCTH IJIABJICHUS U KPUCTAITA3AINY.

[TpakTtuueckas padota Ne 1 «M3yueHnue cTpoeHUsI TUIAMEHW.

JIaGopatopnslii onbIT Ne 1 «Jlo kakoil Temnepatypbl MOKHO HarpeTh BEIIECTBO 7».
JIaGopatopuslii onbIT Ne 2 «3Mepenue TemnepaTypbl KUTIEHHS] BOABI C TOMOUIbIO
JaTYMKa TEMIEPATYPbI U TEPMOMETPAY.

JlaGopatopusiii  ombiT Ne 3 «OmpeneneHue TeMmiiepaTypbl IUIABICHHUS U
KpUCTAJUTU3AI[UU METaJIIa.

PA3/IEJI 2. IIEPBOHAYAJIBHBIE XUMMWYECKHE ITOHATHUA (8§ HACOB)
HemuHoro u3 wucropum xumuu. XuMHUA Buepa, CEroiHs, 3aBTpa. lIpocteie u
cloXHble BemecTBa. duU3nyeckue M XMMHYECKHE CBOWCTBA BEIIECTB. UMCThIE
BeniecTBa U cMecu. OTIMYHMe YUCTHIX BelecTB oT cMmeceil. CrocoOwl pasjieneHus
cMeceil. 3aKOH COXpaHEHUsI MacChl BELIECTB.

[Tpaktuueckas pabora Ne 2 «CriocoObI pa3ienieHusi CMeCei.

JIaGopatopusriii onbiT Ne 4 «OnpeneneHue BOAOIPOBOTHON U TUCTUINIMPOBAHHOM
BOJBDY.

JleMoHcTpanmoHHbIN skcniepuMeHT Ne 1 «3aKOH cOXpaHEHUs MacChl BELIECTBY.

PA3JIEJI 3. PACTBOPLI (6 HACOB)

[lonsiTue 0 pacTBOpax: ONpEAEeICHUE PacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTD,
knaccudukamus pactBopoB. Kpucraminoruaparel. BeipanmuBanue KpUCTaJUIOB.
CriocoObl BBIpaKEHHSI KOHIIEHTPAIIMH PACTBOPOB: MAcCOBasi JIOJII PaCTBOPEHHOTO
BEILIECTBA, MOJISIPHAS] KOHLICHTPALIMSI.

[Ipaktnueckass pabora Ne 3 «OmnpeneneHue KOHUEHTpPAllUM  BEILECTB
KOJIOPUMETPUUECKUM TI0 KATMOPOBOYHOMY TpaduKy».

Jlaboparopusiil onbIT Ne 5 «3ydyeHue 3aBUCUMOCTH paCTBOPUMOCTH BEILECTBA OT
TEMIIEPATYPbD».

Jlabopartopusiit onbIT Ne 6 «Habmroienne 3a pocToM KpUCTAJIOB.

Jlaboparopusiit onbIT Ne 7 «IlepechllieHHBINH pacTBOPY.



JlaGoparopusiii  onbiT  Ne 8  «OmpeneneHue TeMIEpaTypbl — pa3ioKEHUS
KPUCTAJIIOTHIPATA.

PA3JAEJI 4. XUMUWYECKHE PEAKLINU (7 HYACOB)

Xumuueckue peakuuu. IlpuszHakum xumuueckux peakuuid. Kiaccudukanums
XUMUYECKUX PEaKIUil 1O pa3IMdyHbIM I[pu3HaKaM. Peakuuu coenuHeHus,
Pa3IoXKEeHUs, 3aMEIIeHHs], 0OMeHa, HEUTpaTu3alnH.

JIaGopartopnslii onbiT Ne 9 «Peakius coenunenust pocdopa ¢ KUCIOPOAOM, OKCHUIA
docdopa (V) c Bogoii».

JIaGopatopusiii onbiT Ne 10 «Peakuust paznoxenus ruapokcuaa meau (10)».
JlaGopatopuslii onbIT Ne 11 «Peakuus pa3noxeHUs: MaTaxuTay.

JlaGopatopusiii onbiT Ne 12 «Peakuus 3aMelieHuss MEIU JKEJIe30M B PacTBOpE
MEJIHOTO KyIopoca.

Jlaboparopusiii onbIT Ne 13 «Peakius 3amemnieHuss BOAoOpoaa IIMHKOM B PacTBOPE
COJISTHOM KUCIIOTBD.

JlaGopatopusiii onbIT Ne 14 «Peakuust 3amenieHusi BOJOpOia KalbllueM (HaTpUeEM,
JIUTUEM) B BOJEY.

JlaGopatopusiii onbiT No 15 «Peakuust oOMeHa Mexay KapOOHATOM KalbIHUs U
COJISTHOU KUCIIOTOM.

JlaGopartopHsiii onbIT No 16 «Peakius oOMeHa MEXTy XJIOpUI0M Oapusi U CEpHOU
KHUCJIOTOW.

JlabopartopHusrit onbIT Ne 17 «Peakius HeUTpanmu3aum»

JleMoHCTpalMoOHHBIN 3KciepuMeHT Ne 2 «BbljeneHne W MOrjonieHue Teria —
IIPU3HAK XUMUYECKON PEaKLUN».

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPT AHUYECKUX COEJIMHEHUU (5
YACOB)

Kimaccudukanys  HEOpraHWYECKHX  COSTUHCHHM. Oxcuapl —  COCTaB,
HOMEHKJIaTypa, KiaccuuKaus, XuMuieckue cBoiicTBa. [lonarue o ruapokcumax
— KHUCIIOTaX W OCHOBaHMsAX. Ha3zBanua u coctaB ocHoBanuil. I[ll€noum, ux
CBOICTBAa M cmocoObl TmosydeHus. HepacTBopuMble OCHOBaHHMs, MX CBOWCTBA H
crocoOsl  monydeHus. OKCHUIBI W THAPOKCHIBI, oOONamaromue aMQpOoTepHBIMU
coiictBamu. Kmaccudukanus Kuciaor (B TOM YHCIE€ OpPraHUYECKHE W
HEOPraHUYECKHEe), UX COCTaB, HOMEHKIatypa. OOmMe XWMHYECKHE CBOWCTBA
KUCIOT. Psin aktuBHOCTH MeTayuioB. CocTaB, HOMEHKJIATypa COJIeH, IpaBuia
cocTaBieHus Gopmyn cosieil. XMMHUYECKUE CBOMCTBA COJICH.

[TpakTtrueckast padota Ne 4 «IlonyueHre MeHOTO Kyropocay.

JIaboparopusiii onbIT Ne 18 «OnpeneneHue cocraBa BO3yXam.

JIabopartopusiit onbIT Ne 19 «Onpenenenue pH paznudHbix cpeny.

JlaGopaTopHsiit onbIT Ne 20 «OnpeaeneHrne KUCIOTHOCTH TTOYBY.



Jemonctpannonuslid 3xcnepuMeHT Ne 3 «OcHoBanus. TermnoBoi 3 ekt peakuuu
TUAPOKCUIA HATPUS C YTIEKUCIBIM Fa30M».

PA3JAEJI 6. XUMUNYECKAA CBA3b (2 HACA)

Xumuueckas CBs3b. Buasl XuMudeckol cBa3u. Kpucramnumueckoe CTpoeHue
BellecTBa. Kpucramnmyeckne peméTku — aTOMHas, HOHHAsl, MOJIEKYJIIpHAs U UX
XapaKTEPUCTUKHU.

JlemoHcTpanmoHHbi skcnepuMeHT Ne 4 «Temmeparypa miaBia€HHs BELIECTB C
Pa3HbIMU TUIIAMU KPUCTAJUIMYECKUX PELLIETOK»



Paspea 3.
3.1. YueOHO-TeMaTHYeCKOe IVIAHUPOBAHHME

Ne Tema Kosi- BocnurarenbHbINA
BO | komrioHeHT coriiacHo PIIB
YacoB
1 IMETOJbI TO3SHAHM B XUMUU 6 | -mpusnevecHue BHUMaHUs

00yyaromuxcst K HEHHOCTHOMY
aCIEeKTy M3y4aeMbIX Ha ypoKax
MPEIMETOB, SABJICHUI u
COOBITHH, UHUITTUPOBAHUE
00CYXJeHNH, BbICKa3bIBAaHUMN
CBOEr0 MHEHHS, BBIPAOOTKHU
CBOETO JMYHOCTHOTO
OTHOLIEHUSI K  H3y4aeMbIM
COOBITHSIM, SIBJICHHSM, JIUIIAM;

-o0yXJIeHne  OOydJaromIuXxcs

co0Ir0IaTh Ha ypOKe
MPUHIIMIIBI y4eOHOI
JIACIIUITTAHBI u
CaMOOPTaHU3AIHN
2 [TEPBOHAYAJIBHBIE XUMNYECKUE 8 -MHALIMMPOBAHUC
[MOHSITUS 00ydJaronmxcsi K 00CYyXJICHHUIO,
BBICKA3bIBAHUIO CBOETO
MHEHHsI, BBIPAOOTKE CBOETO
OTHOIIIECHHS 1o MOBOJTY
MOJTy4aeMOM Ha ypOKe
COILMAJIBHO 3HAYUMOM
nHpopMmaiuu;
-IPUBJICYCHUE BHHUMAaHHS
oOydJaronuxcs K o0cyKaaeMoin
Ha ypoKe uH(pOpPMAaIINH,

aKTHUBM3aLMs II03HABATEIIbHOM
ACATCIIBHOCTHU 06yqaloumxc;1

3 PACTBOPBI 6 -MHUIIUUPOBAHUE

oOyuarouxcss K 00CyXJIEHUIO,
BBICKA3bIBAaHUIO CBOETO
MHEHHsI, BBIPAOOTKE CBOETO
OTHOIIICHHUS 1o MOBOTY
MOJIy4aeMoi Ha YpOKe
COIMAIBHO 3HAYUMOM
UHpOpMaIINH;

-IIpUBJICYCHNE BHUMAHUS
oOyyaromuxcs K 00cyx/1aeMoit
Ha ypoke uHpopmarmy,
AKTHBH3ALUS [T03HABATEIBHOM
JEATeILHOCTH 00YJaIOIINXCS




XNUMUYECKUE PEAKIIMN

-MHUIOHUHUPOBAHUC
oOyyaromuxcs K 00CYXICHHUIO,
BBICKA3bIBAHUIO CBO€CTO
MHEHHS, BBIPAa0OTKE CBOETO
OTHOIIICHUA 110 nmoBony
IIOJIy4aeMOM Ha YpOKe
COLIMAJIBHO 3HAYMMOU
uH(popMaLnu;

-IIPUBJICUCHUC BHUMAHUA
oOyuarouxcs K 00cyx1aeMon
Ha ypoke nuHpopmanuu,
aKTHUBU3allus MO3HaBaTEILHON
JESITEIbHOCTH 00y4aroIMnXCst

OCHOBHBIE KJIACCBI
HEOPT AHMYECKNX COEJVUHEHUM

-TIPUBJICYCHUC BHUMaHUS
0o0yyaromuxcsi K HEHHOCTHOMY
ACTIeKTy M3y4aeMbIX Ha ypOKax
MPEIMETOB, SABJICHUI u
COOBITHIA, WHUITUUPOBAHUE
00CYXJeHNH, BbICKa3bIBAHUHN
CBOEr0 MHEHHS, BBIPAOOTKHU
CBOETO JUIHOCTHOTO
OTHOIICHHWSI K  HM3y9aeMbBIM
COOBITHSM, SIBIICHUSM, JTUTIAM;
-no0yXJieHne  OoOydJaroImmxcs
co0Ir0IaTh Ha ypoKe
TIPUHITATIBI yaeOHOH
JUCIUTUIAHBI u
CaMOOpTaHu3alun

XUMHNUYECKAS CBA3b

-MHHUIIMAPOBAHUE
00yJaronuxcst K 00CyXJIEHHUIO,
BBICKA3bIBAHUIO CBOETO
MHEHUS, BBIPA0OTKE CBOETO
OTHOIIIEHHS 110 TIOBO Ty
HOJTy4aeMOi Ha ypoKe
COILMAJIBHO 3HAYUMOM
nHpopManuu;

-IIPUBJICYCHUE BHHUMAaHHS
oOyuarouxcs K o0cyxaaeMoin
Ha ypoKe uH(pOopMaIny,
aKTUBHU3aIlMsA I03HABaTEIbLHOM
JEeSTEIbHOCTH 00YJaroIMNXCs

HToro:

34




10.

11.

12.

13.

14.

15.

3.2. YueOHO-MeTOAMYECKOe o0ecedeHne
OBSIBATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1151 YYUEHUKA

Xumus. 8 kimacc/Kysnenosa H.E., Turosa .M., I'apa H.H., O6miecTBo ¢ orpannyeHHON
otBeTcTBeHHOCTHIO «M3natenbckuii nentp BEHTAHA-I'PA®»; AkiionepHoe 0011ecTBo
«M3narenscTBO [IpocBemeHue».

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

becnanos IlaBen WBanoBuu, JopodeeB Muxamn BukropoBmu. Meroauueckoe mocodue
«Peamuzanuss  oOpa3oBaTeNbHBIX MPOrpaMM  €CTECTBEHHOHAYYHOM M TEXHOJIOIMYECKOM
HaIpPaBJICHHOCTEH 110 XUMHH C MCIIOJIb30BaHHEM 000pYI0BaHuUs EHTpa « Touka pocTamy.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

BacunwseB B.I1., MopozoBa P.I1., Kouepruna JI. A. IlpakTukym MO aHAJIUTUYECKOW XHUMHUU:
VY4eb. mocobue nmst By30B. — M.: Xumus, 2000. — 328 c.

I'pocce 3., Baiicmantens X. Xumus s 10003HaTenbHbIX. OCHOBBI XUMHUH M 3aHUMAaeJIbHbIC
ombitel. ['JIP. 1974. Tlep. ¢ vem. — JI.: Xummus, 1979. — 392 c.

Hepnronbn B. ®@. Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kunun . M. O6mas xumus. [lpaktukym L-mukpo. PykoBoactBo mnst cryneHToB. — M.:
MI'Y, 2006. — 322c.

Hcnonb3oBanue nudposeix gabopartopuit npu oOydyeHUH XUMUU B cpenHelt mikone/becnianos I1.
N. Hopodees M.B., Kumun .M., 3umuna A.U., Opxekosckuii I[I.LA. — M.: BMUHOM.
JlabopaTtopus 3HaHuH, 2014. — 229 c.

Kpucrannel. Kpucramnoruaparel: MeTtoauueckne yka3aHUs K J1abopaTopHbIM padoTam. 6.
Mudraxosa H. III., [Terpora T. H., Paxmarynnuna U. ®. — Ka3zanb: Kazan. roc. TexHosn. yH-T.,
2006. — 24 c.

Jleencon M.A. 100 BompocCOB M OTBETOB MO XMUMHUHU: Marepuanbl sl MIKOJBHBIX pedepaTos,

(hakyIbTaTUBHBIX 3aHATUA W CEeMUHApOB: YueOHoe mocobume. — M.: «M3marensctBo ACT»:
«M3narenbcTBO AcTpenby, 2002. — 347 c.

Jleencon U. A. Xumuueckue peakiuu: TeruioBoit 3¢ddexrt, paBHOBecHe, CKOpocTb. — M.: 8.
000 «M3narensctBO AcTpens, 2002. — 192 c.

Jlypbe FO. FO. CnpaBouHUK 10 aHATUTUYECKON XuMuu. — M.: Xumus, 1971. — C. 71—89.

Hazaposa T.C., I'pabeukuii A.A., Jlapoa B. H. XumMmuueckuii 3kCiepuMeHT B IIKoJe. — M.:
[Ipocenienue, 1987. —240 c.

Heoprannueckas xumusa: B 3 1./ Tlog pen. 0. [I. TperbskoBa. T. 1: ®uzuko-xumMudeckue
OCHOBBI HEOPIaHWYECKON XuMuM: YueOHUK A cTyl. Belcul. yuel. 3aBeneHuit/M. E. Tamm, IO.
. TpetbsakoB. — M.: 3natenbckuil neHTp «Axaaemus», 2004. —240 c.

IlerpssnoB U. B. Camoe HeoOblkHOBEHHOe BemiecTBo B mMupe. — M.: Ilemaroruka, 1976. —
96 c.

Crpenbauxosa JI. H. U3 yero Bcé cnenano? Pacckassl o BemectBe. — M.: fy3a-npecc. 2011. —
208 c.

CycnennukoBa B.M, Kucenesa E.K. PykoBoACTBO 1O NpPHUIOTOBIEHHMIO TUTPOBAaHHBIX
pactBopoB. — JI.: Xumus, 1967. — 139 c.

@apaneit M. Uctopus cBeun: Ilep. ¢ anrn./Ilon pen. b. B. HoBoxunosa. — M.: Hayka.
I'maBHast penakuus pU3MKO-MaTeMaTuyeckoi tuteparypsl, 1980. — 128 c., wi1. — (bubnuoreuxa
«KBaHT»)



16.

17.

18.

19.

20.

21.

22.

23.

Xomuenko I'. I1., CeBactbsiHoBa K. M. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakiuu. — 16. M.:
IIpocsemienue, 1989. — 141 c.

Ounuknonenus st aereid. T. 17. Xumus / ['ma. pen.B. A. Bonomun, Ben. Hayd. pen. 17.
H. Jleencon. — M.: Asanta +, 2003. — 640 c.

Optumo JI. Bopa: kHMra o camMoM BaXHOM BelIeCTBE B Mupe: mep. ¢ ¢uH. —M.: 18.
Kommacl'ux, 2019. — 153 c.

Yeprrxo N.H., XKyxos II. H. X¥uMHuueckuil S3KCIIEPUMEHT ¢ MAJIBIMU KOJIUYECTBAMU PEAKTHUBOB.
M.: IlpocBemenue, 1989. — 191 c.

Caiit MI'Y. Ilporpamma kypca XuMuH Jis ydamuxcs 8—9 ximaccoB o0meoOpa3oBaTebHOM
mkonsl.  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit O®UIIN. OrtkpeiThiii  0aHK 3a7aHuil  uis  (GOPMUPOBAHUS E€CTECTBEHHO-HAYYHOMU
rpamoTHOCTH. https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Caiit  Enmunas  kojutekuuss  1udpoBBIX — 00pa3oBaTeNbHBIX  pecypcoB.  http://school-
collection.edu.ru/catalog

Caiit denepanbHblil IEHTP UHPOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. http:/fcior.edu.ru/



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

[MTPUJIOXEHUE 1

Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

Ne Tema Kounu Hara
n/n eCTBO NMpOBeACHUS
4acoB

Ilnan | Pakr

PA3JIEJ 1. METOAbBI ITIO3HAHUSA B XUMHH (6 YACOB)

OcHoBHEIC MCTOAbI HAYKH

3KCHepI/IM€HTaJH)HI)IC OCHOBBI XUMHHU

[IpakTueckas padborta Ne 1 «M3yueHue CTpoeHus TJIaMEHN»

AlW|N|E
PR

[IpencraBienue o TOYHOCTH U3MEPEHUN IU(PPOBHIX JATYUKOB U
aHAJIOTOBBIX TPHOOPOB

) [IpencraBnenue o TemnepaType IJIaBI€HUsS HOOPATUMOCTH 1
IIJIaBJICHHUS.

Jlaboparopusbiii onbIT Ne 1 «/lo kakoil TeMnepaTypbl MOXKHO HarpeTh
BEIECTBO Y.

JlaGopartopuslii onbIT Ne 2 «3mepeHne TemnepaTypbl KUTIEHUS BOJbI
C TIOMOIIIBIO JTATYMKA TEMIIEPATypbl 1 TEPMOMETPAY.

6 [IpencraBieHre 0 KPUCTATUTH3AIIHIH. 1
JlabopaTtopusbiit onbIT Ne 3 «OnpeneneHue TemMneparypsl IIaBIeHUS
Y KPUCTAJUTM3AI[UH METaJlIa

PA3JIEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHUE ITIOHATHUA (8 HACOB)

7 HemHnoro u3 uctopun Xumumn 1
8 XuMus BYEpaA, CETOJIHS, 3aBTPa 1
9 ITpocThie 1 CIOKHBIE BENIECTBA 1
10 | ®usnyeckue U XUMUYECKHE CBOMCTBA BEIIECTB 1
11 | Yucrsle BemecTBa U cMecu. OTIIMYME YUCTHIX BEIIECTB OT CMECEH. 1
JlaGopaTtopusbiii onibIT Ne 4 «OnpeneneHue BOIOTPOBOTHON U
JUCTUJUTMPOBAHHON BOIBI»
12 | CriocoObl pa3aeneHus cmecei 1
13 | IlpakTudeckas pabora Ne 2 «CriocoObl pa3ieneHus: cMecei» 1
14 | 3akOH COXpaHEHHS MACChI BEIIIECTB. 1
JeMoHCcTpamoHHbIi skciepuMeHT Ne 1 «3akoH COXpaHEeHUsI MacChl
BEII[ECTBY

PA3JIEJI 3. PACTBOPHI (6 YACOB)

15 | [lonsiTHe 0 pacTBOpax: ONpeaeeHHe PaCTBOPOB, PACTBOPUTEIH, 1
KJ1acCU(UKAIUs PaCTBOPOB.
JlaGopaTtopHsbiii onibIT Ne 7 «IlepechIieHHbII pacTBOP»

16 | PacTtBOpHMOCTS. 1
JIaGopatopHslii onbIT Ne 5 «3yueHne 3aBUCUMOCTH pacCTBOPUMOCTH
BEILIECTBA OT TEMIIEPATYPBD».

17 | Kpucramioruaparsl. 1
JIaGopatopHslii onbIT Ne 8 «OnpezaeneHne TeMepaTypbl pa3aoKeHHs
KPUCTAJJIOTHAPATay

18 | BrIpamuBaHuie KpUCTAIJIOB. 1
JIaGopatopHslii onbIT Ne 6 «HaOmoieHre 3a poCTOM KpUCTAIIIIOB

19 | CnocoOsl BbIpaKeHUs1 KOHLIEHTPAIMH PAaCTBOPOB: MAacCOBast OIS 1
pPacTBOPEHHOIO BEIIECTBA, MOJISIPHAsE KOHIIEHTPALHSI

20 | IIpaktuueckas padora Ne 3 «OrmnpeneneHre KOHIIEHTPAIIUN BEIIECTB 1

KOJIOPUMETPUYECKUM 0 KATHOPOBOYHOMY TpapuKy»




PA3JIEJ 4. XUMHWNYECKHUE PEAKIIUMU (7 YACOB)

21

Xumundeckue peakuud. [Ipu3Haku XMMUYECKUX pEeaKIUi. 1
JleMoHcTpalMOHHBIN SKcriepuMeHT Ne 2 «BblienieHue 1 noriomeHue
TeIIa — IPU3HAK XMMUYECKON pEeaKIun

22

Knaccugukanmsi XMMHYECKUX PeaKIUi 0 Pa3TUYHbIM IPU3HAKAM 1

23

Peakuus coenuuenus. 1
JlaboparopHsrii ombiT Ne 9 «Peaknmst coenuaeHus dpocdopa ¢
KHCIIOpoJIoM, okcuaa Gocdopa (V) ¢ Booi»

24

Peakuus paznoxenus. 1
JlabopaTtopusbiit onibIT Ne 10 «Peakius pasznoskeHus THIPOKCUAA
meau (II)».

JlabopaTtopubiit onibIT Ne 11 «Peakiys pa3inoskeHusi MajgaxuTa

25

Peakuus 3amenienus. 1
JlabopaTtopusbiit onibIT Ne 12 «Peakius 3aMemieHust MEAH JKeJIe30M B
pacTBOpe MEHOTO KyIOpOoCcay.

JlabopaTtopusiit onibIT Ne 13 «Peakiius 3amenieHust BOAOPO/ia IIMHKOM
B pPacTBOPE COJISTHOM KHUCIOTBD».

JlabopaTtopusbiit onibIT Ne 14 «Peaxius 3amenieHust BOAOPOia
KaJIbIIEeM (HaTpUeM, JJUTHEM) B BOJIC»

26

Peakitust oOMeHa. 1
JlaGopartopusbiit onbIT Ne 15 «Peakius oOMeHa Mex 1y KapOoHAaTOM
KaJIbIUS ¥ COJISTHOM KUCIIOTOM.

JlaGoparopuslii onbIT Ne 16 «Peakiius oOMeHa MEXTy XJIOpUIOM
Oapus ¥ CEpHOM KUCTOTOM»

27

Peakmus HeliTpanuzanuu. 1
JlabopaTtopusbiii onbIT Ne 17 «Peakiiyst HeUTpamm3aum»

PA3JE/JS. OCHOBHBIE  KJACCbHI  HEOPITAHUYECKHX
COEJIMHEHMIA (5 YACOB)

28

Oxcuisl. 1
JlabopaTtopusbiii onbIT Ne 18 «Ompenenenne coctaBa BO3yxa

29

OcHoBaHus. 1
JeMmoHcTparmoHHsblil skciepuMeHT Ne 3 «OcHoBanus. TennoBoit
s deKT peakuy ruIpOKCHUIa HATPUS C YTIICKUCIIBIM T'a30M»

30

Kucnotsr. 1
Jlab6opaTtopusbiii onbIT Ne 19 «Onpenenenrie pH pazaudHbIX cpemy.
JlabopaTtopusbiii onbIT Ne 20 «OmnpeneneHne KUCJI0THOCTH TTOYBY

31

Coiu 1

32

ITpaktueckas paborta Ne 4 «IlonyueHue MeTHOTO KyIopocay 1

PA3JIEJI 6. XUMHNYECKAS CBA3b (2 YACA)

33

XUMHYECKasl CBSI3b U €€ BUJIbI 1

34

Kpucrannumueckoe ctpoeHue BemiectBa. Kpucramimyeckue peméTki. 1
JlemoHcTparmoHHbIl sKkcriepuMenT Ne 4 «Temnepatypa miaBiaeHUs
BEIIECTB C PA3HBIMH TUIIAMHU KPUCTAJUTHUECKUX PEHIETOK»
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