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IlosicHuTeabLHAA 3anUCKa

Pabouass mporpamma BHEYpOUHOH [EATEIBHOCTH NpeaHa3HaueHa sl ydammxcs 8
KJ1acca.

Pemenne pacu€THbIX 3a/a4 3aHMMAeT Ba)XKHOE MECTO B M3YyYEHUH OCHOB XUMHYECKOH
Hayku. [Ipu pemenun 3amad mpoucxoauT Oosiee IIyOOKOE M IIOJIHOE YCBOEHHE y4eOHOTro
MaTepuaina, BbIpadaThIBAIOTCA HABBIKM MPAKTUYECKOTO NPUMEHEHUS HMEIOLMXCS 3HaHUH,
Pa3BUBAIOTCS CIIOCOOHOCTH K CaMOCTOSITENBbHOM paboTe, MPoucXoauT (pOpMUPOBAHUE YMEHHUS
JIOTUYECKU MBICIUTH, UCIIOIb30BaTh IPUEMBI aHATIM3a U CUHTE3a, HAXOAUTh B3aMOCBSI3b MEXKIY
0o0bEeKTaMH M ABJICHUSAMH. B 3TOM OTHOLIEHHMH pelleHHe 3aJad SBJSETCS HEOOXOIUMBIM
KOMITIOHEHTOM IIPH U3YYEHUU XUMUH.

B y4eOHBIX muraHax mpeaMery «XuMHUs» OTBeAEHO 2 4aca B Hezemto. [Iporpamma e mo
XUMHMM BecbMa oOumpHa. [1o3ToMy yuuTenb XMMHUHM BBIHYXKAEH peuath npolieMy, Kak Mpu
HEeOOJIBIIOM KOJIMYECTBE YPOKOB JaTh XOPOIIME 3HAHMS yUallMMCs, a TJIaBHOEe CPOPMUPOBATH Y
HUX HEOOXOIMMbIE YMEHU S U HaBbIKH, B TOM YK CJIE HAYYUTh PEIIaTh pacyETHHIC 3a0a4u.

JUis OONBIIMHCTBA YyYaIIMXCsSl pEHIeHHWE pacu€THBIX 3a7ad MO0 XUMHMM IPEACTaBiseT
HEMasble TPYIHOCTH. A, HE OCBOMB INEPBBIM 3Tall pPEIIEHUS 3a7ad, CBA3aHHBIX C KIIIOUEBBIM
MOHATHEM «MOJIbY, IIKOJIBHUK B JalIbHEHIIIEM HE CMOXKET OCO3HAHHO peliaTh U OoJiee CI0KHbIE
3agaun. [Toaromy yuurento Tpebyercs NPHUIOKUTh MAKCUMAaJIbHbBIE YCHIIMS HA HAYaJIbHOM 3Tarle
peleHus 3aa4, Tak Kak OT 3TOro OyJIeT 3aBHCETh JAIbHEH NI ycnex.

['maBHOE mpeaHazHaueHWe AAaHHOTO (HaKyIBTATUBHOTO Kypca COCTOMT B TOM, YTOOBI
chopMUpOBaTh Yy Yy4YallMXCsi YMEHHUE peIlaTh 3aJayd OIpENeNEHHOTO YpPOBHS CIOXHOCTH,
MO3HAKOMHUTH UX C OCHOBHBIMH THITAMH 3324 ¥ CIOCOOAMH MX PELICHHUS.

Pabouas nporpaMmMa BHEypOUHOU 1EATEIBHOCTH pa3paboTaHa B COOTBETCTBUH C:

- @enepanbHbIM T'OCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEro
obopazoBanus ([Ipukaz MwunucrepcrBa mnpocsemenus P® or 31 mas 2021 1. Ne 287 “O6
YTBEPKIEHUU (elepabHOr0 ToCy1apcTBEHHOT0 00pa30BaTeIbHOr0 CTaH/1apTa OCHOBHOTO OOIIEro
oOpaszoBaHus’).

c y4éroM mporpammbl Mo ydeOHOMy mpenmery «Xumus» 8 kiacc (Xumwus. PaGouume
nporpammbl. [Ipenmernas nmuHus yueOHukoB O. C. Tabpuensna 8-9 kmaccer: mocobue s
yauTenei o0eodpazoBaTenbHbIX opranuzanuii /M: uzn-so poda, 202r.

BHeypouHass [esSTEIBHOCTh SBJSIETCS. COCTaBHOM YacThio y4eOHO-BOCIHTATEIBHOTO
mporecca U OTHOW u3 (opMm opraHm3anuyu CBOOOTHOTO BPEMEHHM ydammxcs. Bueypounas
JeATeIbHOCTh MOHUMAETCSl CETOJHS IPEHMYILECTBEHHO KaK AEATEIbHOCTb, OpraHu3yemas BO
BHEYpPOUHOE BPEMS /ISl yIOBJIETBOPEHUS MTOTPEOHOCTEH yUaIuXcs B COJIEPKATEITBHOM J0CYTE,
UX y4acTHH B CAMOYIPABJICHUN U OOLIECTBEHHO IOJIE3HOM AESATEIBHOCTH.

AKTyaJqpHOCTB: TpOrpaMMa CO3IaeT YCIOBHS JUIS COLMAJIbHOTO, KYJIBTYPHOTO U
IpOo(eCCHOHATBHOTO CaMOOIPEETICHNS, TBOPYECKOW CaMOpealnn3aluu JIMYHOCTH peOEHKa,
(bopMUpPOBaHUS XWMHYECKOW TPAaMOTHOCTH M 0€30IaCHOTO HCIOJB30BAaHUS BEIIECTB B
MTOBCE/IHEBHOM KU3HU.

[IpakTHyeckass 3HAYMMOCTH: IPH COCTABICHHUW NPOrpaMMbl OBLTM OTOOpaHBI TaKue
paboTHI, KOTOpPBIE 3aMHTEPECOBATH OBl ydUalMXcsl, TOMOTIH Obl UM mpH moaroroBke k OI'D n
EI'D, Obun AOCTYMHBI MO COJACPKAHUIO U METOJAMKE BBINOJHEHHUS, FOTOBUIM Obl OyIyHmx
M CCIIEZIOBATEIICH, JaBAITN OIBIT TBOPYECKOM JACATEIIFHOCTH YUAIHXCSI.

HoBu3Ha paHHOM pabodell mporpamMMbl: MpOrpaMMa COCPEIOTAauMBAaET OCHOBHOE
BHHUMaHHME Ha HKCIEPUMEHTAIbHOM paboTe, a 3TO, MpexIe Bcero paboTa ¢ BeElIECTBAMHU,
CO3HATENIFHOE MPOBEICHIE XUMUYECKHIX ITPOIIECCOB.

Haubonee menecooOpa3HbIM sBiseTcss OOBEAMHEHWE CMELIAHHOTO THIA, W Halla
IporpaMma COAEPKUT MaTepuai Uit paboThl B CICAYIONMX HalpPaBICHHIX:

Hampasnenue paboTsl 00beTUHEHU S

Bunsl nesarenbHOCTH ydanmxcs 0 KaXI0My HarpaBJICHUIO

@®opMbI OpraHu3auy 00y4aroUMXCs U TTIACHOCTH PE3YJIbTAaTOB PadOTHI



Teopemuueckoe

[MoaroroBka mokiIamoB, pedeparoB, MPOBEIACHHUE HWCCICJOBAHUA TEOPETHUYECKUX
WUTIOCTPUPYIOIIMX UCTOPUIO OTKPBITHH. Perenne 3a/1au moBbIIIEHHON TPYIHOCTH.
Koppecnonoenmckas paboma.

XuMuveckue Bevepa, HayuyHble KOH(EpeHIH, 3aHITUST OOBETUHEHUS, OJIMMITHA/IBI,
KOHKYPCHI 3pYIUTOB, BRITYCK OrOJITIETEHEH, cTeHTa3eT, nHpopmaruu CMU.
Okcnepumenmanvroe

JlaGopaTopHO - mpenapaTuBHBIA TPAKTUKYM. DKCIIEPUMEHTAIIbHAS MCCIIEI0BATENbCKAs
paboTa yJammxcs.

3ansTus oObemuHeHHs, KOH(EepeHIMU, XWMUYECKHE Beduepa, 3alluTa

MIPOEKTOB,TPE3CHTALIHH.
Koncmpyxkmopckoe
KonctpyupoBanue mpubopoB, MaKeTOB, MOJICTICH, CPEACTB HATJISAHOCTH.
OO0opynoBaHue XMMHUUYECKOT0 KabUHeTa.

Hean: dopmMupoBaHuey yqaumpxcs OnbITa XMMHYECKOT0 TBOPUYECTBA, KOTOPHIH CBSI3aH HeE
TOJILKO C COJIEpKaHUEM JEATEIbHOCTH, HO M C OCOOEHHOCTSIMH JIMYHOCTH pebeHKa , ero
CIOCOOHOCTSIMH K COTPYJIHHMYECTBY, pa3BUTHE OOMICKYJbTYpPHOM  KOMIIETEHTHOCTH,
NpEACTABICHUM O POJU €CTECTBEHHOHAYYHBIX 3aHSATHUH B CTAHOBJIEHUHU UHMBWIM3ALUM,
MO3HABATEIBHON aKTUBHOCTH U CAMOCTOSITENIbHOCTH, MTOJI0KUTEIbHON MOTUBALIMU K 00YYE€HU 10,
OIbITa CaMOpeaIn3allii, KOJUIEKTUBHOI'O B3aMMOJEHCTBHS, Pa3BUTHE WHTEIUIEKTYaJbHOTO H
TBOPUECKOr'0 TMOTEHI[MaNa JeTeil Ha ocHoBe (OPMUPOBAHUSA OMEPALMOHHBIX CIOCOOOB
YMCTBEHHBIX JCUCTBUI 11O PEHICHUIO TEOPETUUECKUX U MPAKTUYECKUX 33/1a4 B 00JIaCTH XUMUU.

3aga4uu porpaMMabl:

Obpazosamenvhbie:

1) dopMupoBaHHe yYMEHUH 1 3HAHHUI IPH PEIICHUY OCHOBHBIX THIIOB 33/1a4 110
XUMUU;

2) dbopMUpOBaHNE TPAKTUIECKUX YMEHU MPHU PEIICHUU IKCIIEPUMEHTaTbHBIX
3a7a4 HapacrOo3HABAHHE BEIIECTB;

3) MOBTOpPEHHUE, 3aKpeIlJIieHNe OCHOBHBIX MOHSITUM, 3aKOHOB, TEOPHH, a TaKxke
Hay4YHBIX()aKTOB, 00pa3yIONMX XUMUYECKYIO HAYKY.

Bocnumamenvhuie:

1) CO3JlaHWe MeJaroru4ecKuX CUTYalnil yCIEIHOCTH ISl TOBBIIIICHUS
COOCTBEHHOM CaMOOIICHKH U CTaTyca y4allluXcsl B IJ1a3aX CBEPCTHUKOB, IIEIarOroB U POAUTENCH;

2) (dhopMHUpOBaHUE MTO3HABATEIIBHBIX CIOCOOHOCTEH B COOTBETCTBUH C JIOTUKOM
Pa3BUTHUIXUMUYECKON HAYKH;

3) cojelicTBre B TPO(OPHUEHTALMH IKOJIbHUKOB.

Paszeusarowue:

1) pa3BUBaTh Yy IIKOJbHUKA YMEHHE BBIACTATH TIJIABHOE, CYIIECTBEHHOE B

U3yYeHHOM MaTepuaie, CpaBHUBATh, 0000IIaTh M3ydyeHHbIe (DAKThI, JOTUYECKH H3JIaraTb CBOU
MBICJIM IIPU PELICHUH 3aa4;

2) pa3BUBATh CAMOCTOSATENIBHOCTD, YMEHUE IIPEOJ0JIEBATh TPYAHOCTH B YUECHUH;

3) pa3BuBaTh 3MOLMHM Y4YallUXCsA, CO34aBas OSMOLUOHAIBHBIC CHTYallUU
YAMBIICHHU S, 3aHUMATEIIbHOCTH, TapaI0KCATIbHOCTH;

4) pPa3BUBATh MNPAKTUYECKUE YMEHU S yUAIIMXCsl ITPU BBITTOJIHEHU U ITPAKTUYECKUX
JKCIEPUMEHTAJIBHBIX 33/1a4.

5) pa3BUBaTh HHTEIUICKTYaJbHBIH W TBOPYECKHM MNOTEHUHAI JUYHOCTH,
JIOTUYECKOE MBIIIICHUE IIPU PELIEHUU SKCIIEPUMEHTAIIBHBIX 33/a4 I10 XUMHUMU;

6) Y4YUTh TE€XHUKE IMOArOTOBKM M IIPOBEICHUS XUMHUUYECKOIO JKCIIEPUMEHTA, C

IIOMOILBIO 3aHUMATENIBHBIX ONBITOB MOIHATH y OOYYAIOLIMXCSl MHTEPEC K M3YYEHUIO XUMHH,
YYUTb [IpUEMaM pPCIIEHHUS TBOPYECKUX 3a1ad, IIOUCKY a@JIbTEPHATUBHOIO PECILLEHHUS,
KOMOMHHMPOBAHHUIO DPaHEE M3BECTHBIX CIOCOOOB pEIIEHUs, aHalIU3y M CONOCTaBICHHIO
pa3IM4YHbIX BAPUAHTOB PEILECHKS, YYUTh aKTUBHO MBICIIUTD;



7) pacmpsaTh Npo(ecCHOHAIBHBIN KPYro3op, 3pyAUIUIO, MOBBIIIATH OOIIMMA
YPOBEHb 00pPa30BAHHOCTH U KYJIBTYPBHI.

[lepeuncieHHble 3agauyd  OXBATBIBAIOT IIUPOKHUHA KPYr MpoOJiieM BOCHUTAHHUS U
JIOTIOJTHUTENBHOI0 00pa30BaHUsl IIKOJBHHUKA, PEIICHHE U pean3alus KOTOPhIX HEO0OXOANMBbI
JUI JOCTHIKEHUS TIOCTABJICHHOM LIEIIN.

OIIMCAHUE MECTA BHEYPOUHOU JIEATEJIBHOCTHU

Ha npoBenenne 3aHATHN BHEYpPOUYHOW HAEATEIBHOCTH «PemeHne pacu€THBIX 3a1ad 1o
XUMHM» 0TBoAUTCS 1 yac B Henento, npexycMorpenHoit @I'OC (34 yacos B ron)

Metoasbl 00y4yeHnus:
Crogecnvie: yCTHOE M3IOKCHUE, OOBICHEHUE, PPOHTATLHBIC OSCEIbI,
WHIMBUyaJlbHbIeOCCEIbI.
Haeznaonvle: MynpTUMeTUHHBIC TPE3ECHTAIIUHU, IEMOHCTPAIIUS, COCTABICHHIE OMOPHBIX
KOHCIIEKTOB, CXEM, TaOJIHII;
Ilpakmuueckue: pemenue 3ana4, OBP, reneTnyeckux npeBpamieHui, mpoeKTHas
JesITeTbHOCTh, OpPTraHU3aIMOHHAs IEITETbHOCTD, COCTaBIIEHUE MTOPT(OIHO.

®opMBbI OPraHU3ALUH 1eATeJIbHOCTH y4alMXCst
I'pynnoBas, nHAMBUyaTbHO-TPYIIIOBAs,
WHIMBUyaJbHas, TapHasl.

®opMbl POBeACHUS 3aHATHI

1) JIEKIUS;

2)  NPaKTHKYM;

3) 3aIliTa IPOEKTOB;

4) KOHCYJIbTAIIUS,

5) pe3eHTaI s MOPQOITHO;

6) MacTepcKast o PeIIeHHIO 3a/1a4.

®opMbI 1 METObI, TeXHOJIOTUH 110 popmupoBanuo Y'Y /I:
1) JMYHOCTHBIE YV ][
TEXHOJIOT U BeieHus rpobsieMHoro auaiora (aBrop E.J.MenbsHukoBa);
2) peryasituBubie YV /|
pabora ¢ KapToil ypoka;
IpUMEHEHHEe MEeTOUKHU O0e30TMeTouHoro o0yuenus (aBrop I A.Llykepman);
paboTa 1o caMo- M B3aWMOKOHTPOJIIO YCTHBIX M NMHUCHBMEHHBIX OTBETOB
(mo 3apaHeeonpeenEéHHbIM KPUTEPUSIM, 00pasLam);
3) y4eOHO-TIO3HABaTe/IbHbIEe Y'Y /]
peleHne MPOSKTHBIX 3a/1a4;
IIPUMEHEHNE cI0Bapel, cripaBouHuKoB, MKT —
TeXHOJOTuii;n(depeHuanus 3a1anuii;
IIPUMEHEHHE TBOPUECKUX 3alaHU M, TPAKTUKO-3HAYMMBbIX 3aJJaHHI.
4) KOMMYHHKATHBHbIE
3aIIMTa MPOEKTOB;
IpyNIoBasi, UHIMBUyaIbHO-TPYNIOBasi, UHAMBHyalbHasl, HapHas
OpraHM3alus 3aHITUH.



Buabl 3axanui,
¢opMupyOIIHEe YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBHS

Buabl YY1 Buabl 3apannii

JInyHOCTHBIE

VYyacTue B MpoeKTax;
NOJBECHNE UTOT OB 3aHSTHUS;
TBOPYECKHUE 3aTaHUS;

CaMOOIICHKA,
COCTaBJICHUC HOpT(I)OJII/IO.

Tlo3HaBareabHbBIE

«ITonck TuIIHET 0

«enoukny;

HECTaHJAPTHBIC PELICHUS;

COCTaBJICHUE CXEM-OII0D;

paboTa co cripaBOYHUKAMH;

COCTaBJICHUE AITOPUTMOB PEIICHUS 3a1a4.

PerynstuBHbie

«IIpenHamepeHHBIE OMOKN»;
noMcKk  MHpOpPMaUUHU B
B3aHMOKOHTPOJIb;

TCIYT;

«H 1y ommoxm»;

KOHOII (KOHTPOJIbHBIN
npobemy).

NpCIAIIOKCHHBIX

Ompoc  Ha

HCTOYHHUKAX,

OIpEe/ICTICHHYIO

KommyHukaTuBHBIE

CocraBb 331aH1€E TAPTHEPY;
OT3BIB Ha pabOTy TOBAPUIIA;
(popmymupoBka BOITPOCOB VTS
«IOATOTOBb  PACCKa3...», «OIIHIIN

rpymnmnoBas paboTa MO COCTAaBJICHHUIO JHAJIOTOBOE
oOparHoi
YCTHO...»,

CIIyIIaHue
CBSI3U);
«OOBSICHH...»

e o I

Oxupaemblie pe3yJabTarhbl GopmupoBanus Y'Y /|

JIuunocmmuwle ynugepcanvhsle yueonvie Oelicmeus
PaznuyaTh OCHOBHBIC HPABCTBEHHO-ICTETHYCCKUE TOHSTHS,
O1ieHUBATh CBOM H UY)KHE IOCTYIIKH;

AHaJ'II/I3I/IpOBaTB M XapaKTEPpHU30BaATb SMOLIHMOHAIBHBIC COCTOSHUSA U HYyBCTBaA

OKpYyKarouux, CTPOUTH CBOU B3aUMOOTHOIICHHA C UX YUCTOM;
OHCHI/IBaTI) CUTyalluHu C TOYKHU 3PCHUS ITPABUJI TIOBECACHUS U OTUKH ;

HpOHBJ’ISITL B KOHKPCTHBIX CUTyallUsAX Z[O6pO)I(CHaTeJILHOCTB, AOBCPHUEC BHUMATCIIbHOCTD,

BripaxaTh m0J1I0)KUTENEHOE OTHOIIEHHE K ITPOLIECCY MTO3HAHMUS,
[IposiBsIT BHUMaHUE, yAUBIICHHE, )KeJIaHUE OOJIbIE y3HATH;
OueHnBaTh COOCTBEHHYIO YUEOHYIO IEATEIIBHOCTD: CBOM JOCTHIKEHMUS,
CaMOCTOSTEIBHOCTD

[IpumensTs mpaBuiIa 1€10BOT0 COTPYAHUYECTBA: CPABHUBATH PA3HBIE TOUKHU 3PEHUS;
CUMTATHCS ¢ MHEHUEM JPYTOro YeJI0BEKa, MHULIIMATUBY, OTBETCTBEHHOCTb, ITPUYMHBI
HeyJla4; MPOSIBJIATH TEPIIEHUE U JOOPOKENATETLHOCT B CIIOPE, TUCKYCCUHU, TOBEPHE K

COOCCETHUKY.

Pecynamuenvie ynusepcanvhble yueonle 0eicmeus
VY nep>KuBaTh elb IeSITENBHOCTH JI0 TOyYeHUs €€ pe3yiIbTaTa;

[TnanupoBaTh perieHue yueOHoi 3a1auu;

OueHuBaTh BECOMOCTh MPUBOJIMMBIX JJOKA3aTeNbCTB U paccykJIeHui (yOenauTenabHo,

JIO)KHO, UCTUHHO, CYIIECTBCHHO, HC CYH_ICCTBGHHO);




KoppektupoBare 1€ST€NbHOCTh: BHOCUTh U3MEHEHHUSI B IIPOLIECC C YUYE€TOM BO3ZHUKILIUX
TPYAHOCTEN U OIMOOK, HaMeyaTh CIIOCOObI X YCTPAHEHUS;

OcCymIecTBISTh UTOTOBBI KOHTPOJIb JESITEIBHOCTH («UTO CIENaHO0») U MOOTePAlMOHHbIH
KOHTPOJIb («KaK BBIMOJIHEHA KaXJas omepanus, BXOJsllas B COCTaB y4eOHOro
TEHCTBUSN);

O1neHuBaTh pe3ysbTaThl ACATEIbHOCTH;

AHanu3upoBaTh COOCTBEHHYIO paboTYy;

OueHuBarh ypoBEHb BIAJEHUS TEM WJIM HMHBIM Y4eOHBIM JAeHCTBHMEM (OTBEYaTh Ha
BOIIPOC «YTO 51 HE 3HAI0 U HE YMEIO?»).

3. Ilo3nasamenvHble yHusepcaibHble yueOHble Oelicmeus

AHanu3upoBaTh PE3yNbTaThl  BJIEMEHTAapHBIX  HCCIENOBAaHUM, (uUKCHpOBaTh HX
pe3yJIbTaTh;

BocnpounsBoauTts mo namMatd “WHQGOpMAIUIO, HEOOXOIUMYIO /ISl pelieHusl yueOHOM
3a7a4H;

IIpuMeHsTh TaONMMIIBI, CXEMBI, MOJEIIH /TS [TOJTy4eHUs MHpopMalniy;

[Ipe3enTOBaTH MOArOTOBIIEHHYIO HH(OPMAIKIO B HATJITHOM U BEpOAIbHOM BU/IE;
IIpuBOIUTE MPUMEPBI B KAUECTBE JOKA3aTEIbCTBA BBIIBUTAEMBIX ITOJIOXKEHUN;
BrinonHsATs yueOHbIe 33a4, HE UMEIOLIME OJHO3HAYHOI'0 PELICHUSI.

4. KommyHnuxamuegHble yHUgepcanbhble yueoHvle Oeicmeus

BocnpuHuMaTh TEKCT ¢ y4e€TOM IOCTaBJICHHON Y4eOHOM 3amavu, HaXOIUTh B TEKCTE
HHPOPMALINIO, HEOOXOIUMYIO JUIS €€ PEIICHUS,

CpaBHUBATh pa3HbIe BU/IbI TEKCTA;

CocTaBnsTh MJIaH TEKCTa;

O(i)OpMJIHTB JUAJIOTNYCCKOC BBICKA3bIBAHUEC B COOTBCTCTBUU C Tp€6OBaHI/I$IMI/I PEUICBOTo
OTHKCTA.

Dopmamu omuémnocmu 110 NU3y4YEHUIO JAHHOTO Kypca MOTYT OBITh:

* KOHKYPC (KOJIMYECTBCHHBIN ) YK CIIa PEIIEHHBIX 33]1ay;

* cocTaBlieHHE COOPHMKOB aBTOPCKHUX 3aJa4 IO Pa3IMYHBIM TeMaM (Hampumep, «Meauiuaay,
«IKOJIOTHUS» U T.]I.)

* 334€T MO PEIICHUIO 33/1a4.



Copaeprxanue y4eOHOM TUCIUIITUHBI
8 kimacc (34 gaca, 1 yac B HeeJI10)

BBenenue (2 yaca)

3HAKOMCTBO C IIeJISIMM M 3a/layaMH Kypca, ero cTpyKTypoil. OCHOBHbIE (HU3HYECKUE U
XUMHUYECKUE BETUYNHBI.

Tema 1. MaTeMaTH4yecKkue pac4érnl B XuMuu (7 4acoB)

Bonoponnas enunuiia atoMHoid macchl. OTHOCUTENBHAsE aTOMHAas W MOJIEKYJIsIpHas
Macchl. HaxoxaeHrne OTHOCUTENbHON MOJIEKYJIIPHON Macchl 1Mo opMyIie BeliecTBa.

MaccoBas 10511 XUMHUYECKOT'O 3JIEMEHTa B CIIOKHOM BellecTBe. Pacuér MaccoBoi a01m1
XHMHYECKOTO dJieMeHTa 1o Qopmyne BemecTBa. HaxoxneHue ¢(opMmyssl BemiecTBa 10
3HAYEHUSIM MACCOBBIX JI0JIeH 00pa3yIOIIMX €ro 3JeMEHTOB.

OObéMHas 107151 KOMIIOHEHTA ra30BOM CMECH.

[Tonsitrie 06 06BEMHOM 70716 KOMITIOHEHTA Ta30BOM CMECH U PACUYE€THI C UCMOIB30BAHUEM ITOTO
MOHSATHSL.

MaccoBas 107151 paCTBOPEHHOT O BEIIECTBA.

PactBopsI, pacTBOpHUTEND U pacTBOPEHHOE BemecTBO. [IoHATHE 0 KOHIIEHTPALIUY pacTBOPEHHOTO
BemlecTBa. MaccoBas 107l pacTBOPEHHOTO BEIIECTBA M PAcUEThl C MCIOJIB30BAHUEM STOTO
IIOHATHA.

MaccoBasi 10Ji1 IpUMECEH.

[Tonatue o ymMcTOM BemiecTBE W MpuMecH. MaccoBas A0Sl IPUMECH B 00paslie MCXOTHOTO
BemiectBa. OcHOBHOEe BeliecTBO. Pacdé€r macchl OCHOBHOTO BELIECTBA IO MAacce BEIIECTBA,
COJZIEpIKAIlEro OMpPENeNIEHHYI0 OO MpUMeced U Apyrue MoauduKalMOHHbIE pPACUYETHI C
HCII0JIb30BAHUEM 3TUX MOHSATUH.

Tema 2. KosinuecTBeHHbIE XapaKTEePUCTHKH BelnecTBa (6 yacoB)
OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEILIECTBA.

[Toctosnnass ABoragpo. KonuuectBo BemiectBa. Moabs. Monsipas macca. MosspHBIit
00BEéM razoo0pa3Horo BemecTBa. KpaTHble €IUHUIIBI KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MHWJUIMMOJISIDHAs W KUJIOMOJISIpHAs Macchl BEIIECTBA, MUJUIMMOJISPHBIA U
KHJIOMOJISIPHBIA 00BEMBI a3000pa3HbIX BEILECTB.

Pacuétel ¢ ucnonp30BaHMEM MOHATUM «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM T'a30B», «IIOCTOSHHAsE ABOT'aIpO».

Pacuérnbie 3agaun. 1. BeruncieHne KoJIU4ecTBa BEIIECTBA [0 U3BECTHOMY UM CITY YaCTHUIL TOTO
BellecTBa. 2. BpIumciieHne Macchl BeIecTBa IO W3BECTHOMY KOJMYECTBY BEIECTBA. 3.
Brruncnenue KoimyecTBa BEIECTBA [0 U3BECTHOMY 00BEMY BemlecTBa. 4. Beiuncienue uucna
YaCTHI[ 10 U3BECTHOM MAcce BEIECTBA.

5. OnpeneneHue OTHOCUTENHHOM MIOTHOCTH r'a3a.

Tema 3. KosimyecTBeHHBbIE XaPAKTEPUCTUKHA XUMHUYECKOI0 Ipouecca
(15 gacoB)

Pacuér konmuecTBa BemecTBa, MacCchl MJIHM O0BEMA MCXOAHBIX BELIECTB M IPOAYKTOB
peakuuu.
Pacuérnbie 3agaum. 1. BpruncieHwe 1mo XMMHUYECKHMM YpaBHEHHUSM MacChl, 00b&éMa HIH
KOJIMYECTBA BEIIECTBA IO HM3BECTHOW Macce, 00bEMY WM KOJMYECTBY BEIIECTBA OJHOTO M3
BCTYIAKOUIMX B PEAKIMIO BEIIECTB UM MPOAYKTOB PEAKIIUU.
2. Beruucnenue mMaccol, 00bEMa MPOyKTa PeaKLUM, €CIIM OJJHO U3 PearupyronX BEIIECTB JaHO
B u30bITKE. 3. Bhruncienue macchl (KOJUYECTBA BEIIECTBA, 00bEMA) MPOAYKTA PEAKIUH, €CITU
U3BECTHA Macca HCXOJHOTO BEIECTBA, COAEPIKAIIETO OMPEACIEHHYIO M0N0 mpumecen. 4.
Brruncnenue macchbl (KOJTMYECTBA BEIIECTBA, 00bEMA) MPOAYKTA peaKiMu, €CIIM N3BECTHA Macca
pacTBopa M MaccoBasl J0JisI pacTBOPEHHOro BemiecTBa. 5. OmpeneneHre MacCOBOW WIIK



00BEMHON JOJNM BBIXOJA MPOAYKTA OT TEOPETHYECKH BO3MOXHOTro. 6. PemieHue nemnodex
MpeBpalICHHUs.

7PacuéTrhl, CBS3aHHbIE C KOHLIEHTpAaLUMEHd pPacTBOPOB, PACTBOPUMOCTBIO BELIECTB,
3JIEKTPOJIUTUYECKOU I CCOLIUALIUEH.

Tema 4. OKHCINTEILHO-BOCCTAHOBUTE/ILHBbIE peakiuu (4 yaca)
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIE pPCaKuunu. OKHCIUTED n BOCCTaHOBHUTCIIb,
OKHCIIeHue M BoccraHoBiieHHe. CocTaBleHHE YpaBHEHUH OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKIuii METOZIOM 3JICKTPOHHOT0 OaslaHca.
Krnaccuduxarms OKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Temarnyeckoe NVIAHMPOBaHNEe BHEYPOYHOH PadoThI
«Pemenne pacyéTHbIX 32124 10 XUMHUMW», 8 Ki1acc

(Bcero 34 uaca, 1 yac B He1eJI10)

Temarnueckoe rianupoBanue(8 Kiace)

Ne YPOKOB Hassanue pasaciia, riiaB KommuecTBo yacos

Bcero 13 Hux (hopmbl KOHTPOIIS)

KOHTPOJIBHBIX | TIPAKTHYECKUX
pabot pabot

1 BBenenne(2u) 2 - 1

2 Tema 1. 7 1 -
MaremaTuyeckue
pac4yéTbl B XUMUM

3 Tema 2. 6 1 -
KoandecTBeHHbBIE
XapaKTePUCTHKH
BenlecTna (6 yacoB)

4 Tema 3. 15 - 1
KoanyecTBeHHBIE
XapaKTepPUCTUKH

XHMHYECKOr0 Mpoiecca
(15 vacos)

5 Tema 4. OKHCIUTENbHO- 4 1 1
BOCCTAHOBMTE/IbHbIE
peakuuu (4 yaca).

6 Hroro 34 1 2




KanengapHo — TeMaTn4yeckoe IiiaHMPOBAHUE BHEKJIACCHOM PadoThI

Ne Ne [ara
ypoka ypoka poBeze Tema ypoka [Ipumeuanue
(Teme) HUS
ypoka
BBenenne(2u)
1 1 3HAKOMCTBO C LIEJIIMU U 3aJla4aMU Kypca, ero Jlexnus
CTPYKTYpOH.
2 2 OcHOBHBIE (PU3HUECKUE U XUMHUECKUE
BEITUYNHBI.
Tema 1. MaTemaTH4yecKHe Pacuyérnl B XuMuu (7 4acoB)
3 1 16.09.20 (OTHOCHTENBHAS aTOMHAS U MOJICKYJISIpHAst Jlexuus
MaccChl Pemenue
yIpa)KHEHU
4-5 2-3 MaccoBast 011 XUMHUYECKOT'O DJIEMEHTA B Jlexmust.
CJIO’KHOM BEIIIECTBE OnopHbIi
KOHCITEKT.
AJITOPUTMBI.
6 4 O0BnéMHas 10J11 KOMIIOHEHTA ra30BOM CMECH Jleknus.
Pemenue
3ajay.
7-8 5-6 MaccoBas 07151 BELIECTBA B pPACTBOPE. AJITOPUTMBI.
Pemenue
3ajay.
9 7 MaccoBast 10751 TpUMeECei. Jlexus.
AJITOPUTMBEI.
Pemenue
3ajau.
Tema 2. KosinuecTBeHHbIE€ XapaKTEePUCTHKH BeniecTBa (6 yacon)
10 1 OCHOBHBIC KOJMYECTBCHHBIC XapakTepuCTHKH | JIeKuus.
BEILIECTBA. OnopHblii
KOHCIIEKT.
11 2 Brruucnenue koamyecTBa BEMECTBA 1O Pemenue
W3BECTHOMY YHCITY YaCTHI[ 3TOT'O BEIIECTBA. 3ajay.
12 3 Brrunciienue Macchl BeliecTBa no u3BECTHOMY Pewienne
KOJIMYECTBY BEIECTBA. 3ajad.
13 4 Brrunciienue KoiamuyecTsa BEIECTBA IO Pemenue
U3BECTHOMY 00BEMY BEIECTBA. 3ajay.
14 5 Brrancnenye gmcna 4acTHIL IO U3BECTHOM Pemenne
Macce BeIleCTBa. 3ajay.
15 6 OnpeneneHne OTHOCUTENbHON TIJIOTHOCTH Pemenue
rasa. 3ajay.
Tema 3. KoiuuecTBeHHbI€ XAPAKTEPUCTUKH XUMUYECKOT0 Mpolecca
(15 vacoB)
16 1 Brranciienne Macchbl IpoAyKTa peakiuy 110 Pewenne
M3BECTHON Macce UCXOJHOT0 BEIEeCTBa. 3ajay.
17 2 Brruncnenue Maccol IpoiyKTa peakiuu 1o ANrOpUTMBI.
U3BECTHOMY KOJMYECTBY HCXOJIHOTO Pemenne
BEIIECTBA. 3ajay.
18 3 Brruncienue o0bsEMa OJHOTO U3 AJITOPUTMBI.
pearupyronmx BENIECTB MO 3aJaHHON Macce Penrenue
MPOJYKTa PEAKIUU. 3ajady.




19-20 4-5 Briuucnenue no ypaBHEHUIO XUMUUECKON AJTOPUTMBI.
peakiuu (eciau OJIHO U3 Pearupyronmx Pemenne
BEIIIECTB JIaHO B U30BITKE). 3aad.
21-22 6-7 Brranciienre Macchbl MpoayKTa peakiiuu 1o AJITOPUTMBEI.
U3BECTHOI Macce MCXOIHOT0O BEIIECTBA, Pemenune
COJICpPIKaIIero MPHUMECH. 3a7ad.
23 8 Brruncnenue Maccol (KOJIMUYECTBA BEIIECTBA, ANTOPUTMBI.
00BEMa) MPOTYKTa PEaKIIUK, €CIIH U3BECTHA Pemenne
Macca pacTBopa M MaccoBasi JA0JIs 3ajau.
pacTBOPEHHOTO BEHIECTBA.
24 9 ['eHeTnueckas CBSA3b MEXLy OCHOBHBIMU Pemenne
25 10 KJIacCaMU HEOPTraHUYECKON XUMUU LHEeHo4YeK
MpeBpalleHus
26 11 BrrunicrieHne 00bEMHBIX OTHONIEHUH Ia30B M0 | AJITOPUTMBI.
XUMUYECKUM YPaBHEHU SIM. Pemenne
3aa4.
27-28 12-13 Pacuétsl, cBsA3aHHBIE C KOHIIEHTpAIMEH AJITOPUTMBI.
pPacTBOPOB, PACTBOPUMOCTHIO BEIIECTB, Pemenne
3JIEKTPOJUTUYECKOUN TUCCOLIUAIMEH. 3a/1a4.
29-30 14-15 Pemenne kOMOMHMPOBAHHBIX 3a/1a4. AJITOPUTMBI.
Pemenue
3a/1a4.
Tema 4. OKHCJIUTEIHLHO-BOCCTAHOBUTE/IbHbIE peakiun (4 yaca).
31 1 OKHUCIUTENHEHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH. Pemenue
YIpaKHEHU .
32 2 CocTaBlieHH€ YpaBHEHU T OKHCITUTENBHO- CocraBnenue
BOCCTaHOBUTENBHBIX PEAKIIUI METOI0M YPABHEHUH.
3JeKTPOHHOTrO OanaHca.
33 3 Kiraccudukamnust OKHCITUTETBHO- Jlexuus.
BOCCTaHOBUTEIbHBIX PEAKIIUH. OnopHbIi
KOHCITEKT.
34 4 HTtorosoe 3ansitue 3auér




Cnucok JuTepaTypbl 10 BHEKJIACCHOH padoTe

Jlureparypa 1Jifl y4uTes s :

1. AnamoBuu T.I1. BacunbeBa I'.I. “COopHUK OIMMIINAAHBIX 337a4 10 XUMHUH .

2. bynpymxak I1. “3amaun mo xumun”.

3. Epoxun I0.M.; ®ponos B.U. “COopHHK 3a1a4 ¥ yIPpaKHEHUH 110 XUMUAK .

4. “KoHTpoJibHbIE M TPOBEPOUHbIE paboThI M0 XUMuH 8 kinace” Kk yueoHuky O.C. 'abpuensna
“Xumns — 8 kmmacc”.

5. Kysmenko H.E., Epémun B.B. “2500 3anau ¢ pemenuem”.

6. Hurosuu U.K.; [Iporacos I1.1. “Meroanka pemeHust pacuETHBIX 3a]1a4 10 XUMHH .

7. Xomuenko W.I'. “COopHUK 337129 U YIIPAXKHEHHUH M0 XUMHUH JIJI1 HEXUMHYECKUX TEXHUKYMOB”.
8. Xomuenko I'.I1. “3agaun mo xumuu aj1s moctymnaroumx B BY3sr”.

Jlutepatypa Jisl yYauuxcs:

1. Aokun I'.JI. “3agaun u ynpaxxHeHHs 10 XUMUHU .

2. I'abpuensn O.C. “Xumus B TecTax, 3a/1a4ax, ynpaxHeHusx 8 — 9 kmaccol”.

3. I'apyceiiko H.I1. “TIpoBepounbie paboThl 10 HEOPraHUYECKOH XUMHH 8 Ki1acc”.

4. Casunkuna E.B. Cepmnosa H./I. “COopHUK 33124 ¥ yIPaKHEHUH 110 XUMUK .

5. Cyposuesa P.I1. “3aganus s caMocTOSITENbHOM paboThI IO XUMUU B 8 Kitacce”.

6. Xomuenko U.I". “COopHUK 3a/1a4 ¥ yIIPAXKHEHUH 110 XUMHUH JUISL CPETHEH IIKOJIBI .



