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TOUKA \!pocm

ITossicHUTENBLHAA 3aIMCKA

[TporpamMa BHEYPOUHOH JesTEIBHOCTH Al 8 — 9 KIacCOB COCTABIEHA B COOTBETCTBUU C
tpedoBanussMu OI'OC u yu4€ToM HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

o 3axoH P® «O06 obpazoBaHum».

e Ilucema muHHCTEpCTBa 00pa3oBaHus u Hayku Poccuiickoit denepanum, Jemapramenra
rOCyJapCTBEHHON MOJMTUKU B cdepe BocnmuTanus aeredl u mononexu Ne 09-3564 ot
14.12.2015 1. «O BHEYpOYHOW JCATEIHPHOCTH M peaTHM3alldd JIOMOJHHUTEIbHBIX
0011e00pa30BaTEIbHBIX IPOrPaAMM»

e Ilucema MuHHcTEepcTBa 0OpazoBanus u Hayku Poccuiickori ®@enepanun Ne 09-1672 ot
18.08.2017 r. «O HampaBieHUH MeToaNYECKUX PEKOMEHAINM 10 YTOUHEHUIO TOHATHUS
U COoAEpXaHWMs BHEYPOUHON JEATEJBHOCTH B paMKax pealu3aliil OCHOBHBIX
0011e00pa3oBaTeabHbIX IPOrpaMM, B TOM YUCJIE B YACTH MPOEKTHON AESITEIbHOCTI.

e Meroauueckue peKOMEHJAIMN MO Pa3BUTHUIO JOMOJHUTEIHHOIO 00pa3oBaHUs JeTed B

oOuieobpaszoBarenbHblx  yupexaeHusx (IIpunoxxkenne k mnucbMy MuHOOpazoBaHus
Poccuu ot 11 uronst 2002 r. Ne 30-51-433/16).

IIporpaMma cocTaBieHa C Yy4€TOM METOJUYECKMX PEKOMEHIAUMW II0 OpraHu3aluu
BHEYPOUHOI €ATEIbHOCTU B YCIIOBUAX BBeAeHUs U peanuzanun OI'OC BToporo mokosieHus B
y4eOHO-BOCIIMTATEILHOM IIpoliecce 00pa3oBaTeNbHbIX YUPEIKICHUI:

o [I'puropses /I.B. BHeypouHas AeSITENBHOCTD MIKOJBHUKOB. METOMMYECKUI KOHCTPYKTOP:
nocobue mist yaurens / [1.B. I'puropees, I1.B. Ctenanos. — M.: IIpocemenue, 2011. —
223 c. — (CTarmapTsl BTOPOTO TIOKOJICHUS ).

[Mporpamma «XuMmus B 33jadax W YOPaXHCHUAX» MpEIHA3HAYCHA sl ydanmxcs 8 — 9
KJIacCOB 00mIeo0pa3oBarenbHbIX IKOJI. [IporpamMma paccumrana Ha 68 wacoB: 34 daca B 8
Kiacce, 34 yaca B 9 kiacce (1 yac B HefIei0).

Conepxanne  mporpaMMbl  HUMeeT  OOIIEUMHTEIUIEKTyaJbHOE  HalpaBlieHHe,  T.K.
OpPUEHTHPOBAaHO Ha (HOPMHUPOBAHHE TBOPUYECKOTO MBIIUICHHUS OOYJarOIIUXCs, PACHIMPEHHUE WX
KpYyrozopa, HaOJIOJaTeIbHOCTH, IMPAKTUYECKUX  HABBIKOB, a TaKKe  CIIOCOOCTBYET
camMopeanm3anud B  yueOHOH jesTenbHOCTH. [IpakTHueckass HampaBIIEHHOCTh  Kypca
OCYILIECTBIISICTCS Yepe3 OPraHu3alUI0 MPAKTHUYECKUX padoT.

Jlannast mporpamma cnoco0cTByeT (OPMHUPOBAHUIO LIEHHOCTHBIX OPUEHTHUPOB Yydallluxcs,
Pa3sBUTHIO IEHHOCTHO-CMBICIIOBOM Cephl IMYHOCTH Ha OCHOBE OOIIEYeTIOBEYECKUX MPUHIIUIIOB
HPaBCTBEHHOCTH U T'yMaHH3Ma, Pa3BUTHUIO IMPOKUX TIO3HABATENLHBIX HHTEPECOB M TBOPYECTBA.

N3yuenne kypca Oa3upyeTcsi Ha 3HAHUAX, IOJYYEHHBIX YYallUMUCS TPH H3yYEHUU
XUMHYECKUX JTUCUUIUIMH: OOIIeH XMMUHU, HEOPTAaHMYECKOW XMMHUHU, OCHOB (PM3MUYECKON XMMHHU.
Bonburyto posib B yCBOGHMM Kypca MIpalOT 3HAHUS, MOJIyYEHHbBIE YYAUIUMHCA MPU U3y4EHHH
JIPYTUX MPEIMETOB €CTECTBEHHOHAYYIHOTO ITUKJIA.

Takum oOpa3oM, TaHHBIN Kypc 00ecrieuyuBaeT He TOJIBKO YIyOJIeHHue 3HAHUHM 10 XUMHH,
HO ¥ CITOCOOCTBYET (POPMHUPOBAHHUIO IIEIIOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA.

Heab nporpamMmel:

MO3HAKOMHUTH O0YYAIOIIUXCS C Pa3IMYHBIMKU THIIAMH XUMUYECKUX 337a4, HAy4YUTh pelaTh
3aJaud  OT TMPOCTBIX JIO 3a/ad IOBBIIIEHHOTO YPOBHS CIIOKHOCTH, TMpeajaraeMbix Ha
OJIUMITHAJIaX, IIOKA3aTh aJITOPUTMBI PEIICHUS] XUMHUECKUX 3a7ad.

3agaum nporpaMmal:

OopazosamensvHhuie:.

e MOBBICHUTH MOTHBAIIHMIO Y O0YYAIOIUXCS K M3YUEHUIO XUMUUECKUX HAYK;

e pa3BHUTHE 3HAHUMH M0 PEIICHUIO XUMHUECKUX 33/1a4 110 XUMUYECKUM (popmysam u
XUMHUYECKUM YPaBHEHUSM, TOTYYEHHBIX BO BpEMsI U3YUEHUs Oa30BBIX YPOKOB;
e 00yuYUTb YMEHMSM U HaBbIKaM, CBSI3aHHBIM C OBJIQJICHUEM NIPUEMAMU UCCIIEI0BaHUS



XHUMHUYECKHX 00BEKTOB;
e paclIMpEeHUe NPEICTABICHUN yJalUXCs O 3aJja4ax IOBBIIICHHOIO YPOBHS CII0KHOCTH;
L] q)OpMI/IpOBaHI/Ie JOITOJIHUTCIIBbHBIX CHOCO6OB )41 aHFopI/ITMOB peI_HeHI/HI XUMHWYCCKHUX 3a1a4,
e Ppa3BHUTHE MPEICTABICHHUI O MHOTO00Opa3uu CrIOCOO0B BBIPAXKCHSI KOHIICHTPAIHH
PacCTBOPCHHBIX BEIECTB U €€ BHIYHCICHUH;
e (QopMHupPOBATH OCHOBBI HAYYHOT'O MHUPOBO33PEHUS, TBOPUECKOTO BOOOPAKCHUS
Bocnumamensnuie:
- BOCIIUTHIBATh OEPEKHOE OTHOIICHHUE K OKPYXKAIOIICH cpesie, COOCTBEHHOMY 3/I0POBBIO,
- HEOOXOIMMOCTh PAIIMOHAIBHO OTHOCHTBHCS K SBJICHHUSAM XUBOUM U HSKUBOW MPUPO/IBI;

Pazeusarowue:
- pa3BUBaTh MHTEPEC K MPUPOC, MPUPOTHBIM SBICHUSIM W (HOpMaM >KU3HH, IOHUMAHHE
AKTUBHOW POJIM YEJIIOBEKA B IPUPOJIE;

OCHOBHBIC IPHUHIIMIIBI COJIEPKaHUS IPOTPAMMEL:
e [IPHUHIMII HATJIAJHOCTH,
e [IPHUHIMUII JIMYHOCTHOM OpUCHTAl U,
e MPHUHIMUII CHCTEMHOCTHU U HCIOCTHOCTHU,
e [IPHUHIMUII HpaKTHqCCKOﬁ HaIIpaBJICHHOCTH.

Pe3ysbTaThl 0CBOCHHS Kypca BHEYPOUYHOIi eATeJIbHOCTH «XHMHS B 321a49aX)

[Inanupyemble pe3ysbTaThl SBISIOTCS OJHUM W3 BaXHEHIINX MEXaHU3MOB peallu3alluu
TpeboBaHmii K pe3ynbTaTaM OCBOCHHUS OCHOBHBIX OOpa3oBATENBHBIX MpOrpamMMm (eaeparbHOro
roCyJapCTBEHHOIo craHiapTa. Ilmanupyemble pe3ynabTaTbl HEOOXOIUMBI KaK OpPUEHTHUPBI
B 00/CUOAEMBIX Y4EeOHBIX OOCMUNCEHUAX BBITYCKHUKOB.

CopneprkaHue porpaMMbl BHEYPOUHOU JeSITEIbHOCTH, (POPMBI U METOJIbI PAOOTHI ITO3BOJISAT
JIOCTUYb CIEAYIOLUIUX PE3YIbTAaTOB:

MeTanpeaMeTHble pe3yJabTaThl:

e YMEHHE OCYHIECTBIIATH NH(POPMAIIMOHHBII ITOMCK JIJISl BHITOJHEHUS Y4eOHBIX 3a/]a4;

e OCBOCHHME HOPM M IMpaBWJI COLUOKYJIbTYPHOTO B3aUMOJECHCTBUSIMH CO B3pPOCIBIMH M
CBEpCTHHKAMHM B COOOIIECTBAX Pa3HOIo THIIA (KJacc, IIKOJIA, CEMbS U JIp.);

e CIOCOOHOCTH paboTaTh C MOJAENSAMHU H3y4aeMbIX OOBEKTOB U SIBICHUN OKPYXKAIOLIETO
MHpa.

e CINOCOOHOCTb pEryJupoBaTh CBOK IIO3HABATEIBHYI0 U YUEOHYIO JESATENbHOCTD:
¢dbopMynupoBaTh BOMNPOC, MCKaTh CIOCOOBI JEMCTBUS Ui pELIeHHs HOBOW 3ajauu,
KOHTPOJIMPOBATh U OLIEHUBATh XOJI YSCHEHUS COJIEPKaHUs;

e YMEHHUS DKCIIEPHUMEHTHUpPOBaHUs (COONIOJEHUS NpaBUI TEXHUKU OE30MacHOCTH MpHU
IPOBEJCHUN HECIOKHBIX XHUMHUYECKMX OIBITOB WU IMpH pabore ¢ J1abopaTOPHBIM
000pyIOBaHUEM, CXEMATHYECKOTO M300paKEHHs XO0Ja OIbITa, Pa3INUeHUs pe3yJbTaToB
Y BBIBOJIOB U3 OTIBITA);

e YMEHHE CTPOHUTH TEKCT — OIMCAHMUE: KPATKO U TOUHO (OPMYIHUPOBATH PE3yIbTAT OMBITA,
CTPOUTH YCTHBIN M MHUCbMEHHBIN paccka3 Mo cxeme, MOJIeIbHOMY H300paKeHHIO;

o 0a3oBble yMEHMs W3BJIEKaTh HWHPOPMALMIO, TPEACTABICHHYI0 B Pa3HOOOpPA3HBIX
3HAKOBBIX (pOopMax (TEKCThI, CXEMBbI, TAOJIUIIbI, JUATPAMMBL.);

e YMEHHME HCIOJB30BAaTh MOJEJIBHBIE CPEICTBA JUIsl OMMCAHUS CUTYyallUHd M IpPEICKa3aHMs
BO3MOXKHBIX MTOCIIEACTBHM (B paMKaX M3y4eHHOTI0);

e  CIIOCOOHOCTH OCYHICCTBJIATH COACPIKATCIIBHOC B3aHMOJICHCTBUE C APyruMu ydaCTHUKaMU
COBMCCTHOI'O UCCJIICAOBAHUA UJIM YUCHUA B PCHICHHUU MPCAJIOKCHHBIX 3a1a4, IOCTPOCHUU
THUITOTEC3.

Pecynamusnvle ynusepcanvHule yuebHvle Oelicmsus
e TIPEIBOCXHUIIATH PE3yJIbTaT.
e AJEKBATHO BOCIPHUHUMATH MPEIJIOKEHUS YUUTENEH, TOBAPHUILEH, POAUTENEH U IPYrux
JFO/IeH TI0 UCTIPABIICHUIO JOMYIICHHBIX OIHMOOK.



e  KOHIIEHTPALUs BOJIU I IPEOAOJIEHUS HHTEIUIEKTYalbHBIX 3aTPYAHEHUN U QU3NUECKUX
IIPENATCTBUN;
e cTaOmiM3anyus SMOLMOHAIBLHOIO COCTOSTHUS AJIs pELLCHUsI Pa3JInYHbIX 3a/1a4.

Kommynukamuensvie ynusepcanvhvie yuebnvie Oelicmasus
e  CTaBHTb BOIIPOCHL; 00PAIIATHCS 32 MOMOILBIO; (POPMYIUPOBATH CBOU 3aTPYIHECHUS;
e IpeasiaraTb NOMOIIb U COTPYAHUYECTBO;
e  ONpEAeNATh HeNH, QYHKINUN YIaCTHUKOB, CIIOCOOBI B3aMMOACHCTBUS;
e JIOTOBapHBATHCS O pacrpesiesieHnu (PYHKIHM U posiell B COBMECTHOM JesITeIbHOCTH
o ¢hopmynuposams cobcmeenHoe MHeHUe U NO3UYUIO,
e KOOPJIMHHUPOBATH U MIPUHUMATDH PA3TUYHBIE MO3UIIUU BO B3aUMOJICHCTBHH.

Ilo3nasamenvHvie ynusepcanvhvie yuebHbie Oetcmaus

e CTaBUTbH U HOPMYITUPOBATH MPOOIEMBI;

e OCO3HAaHHO U IPOU3BOJIBHO CTPOUTH COOOLIEHMS B YCTHOW M IMMCbMEHHOU (hopMme, B TOM
YHCJIE TBOPYECKOTO U UCCIIENOBATEIBCKOTO XapaKTepa;

e y3HaBaTh, HA3bIBATh U ONPEIEIIATh OOBEKTHI U SIBICHUS OKPYKAIOLIEH NeHCTBUTEIILHOCTH
B COOTBETCTBHM C COJIEP)KAHUEM YUEOHBIX NPEAMETOB.

e 3amuck, pukcanus HHGopMauKu 06 OKpyKaroleM MUpe, B TOM uucie ¢ nomomsio UKT,
3aII0JIHEHUE ITPEAJIOKEHHBIX CXEM C OITOPOX HA IIPOYMTAHHBIN TEKCT.

e  YCTaHOBJIEHUE IPUYUHHO-CJIECICTBEHHBIX CBS3EH;

IIpeameTHbIe pe3y/ibTaThI:

® q)OpMHpOBaHI/Ie MEPBOHAYAIBHBIX CHUCTCMATH3UPOBAHHBIX HpeI[CTaBHeHI/If/'I O BCIICCTBaAXx,
X MPEBPAICHHUAX W IMPAKTHYCCKOM HNPHUMCHCHHU, OBJIAACHUC MOHATUHHBIM arraparomM u
CHMBOJIMYECKHM SI3bIKOM XUMHU;

® O0CO3HaHHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak o0JacTu
COBPEMEHHOTO0  €CTECTBO3HAHMS, XHMUYECKUX INPEBpAICHHN HEOPraHHMYECKHX U
OpTraHU4Y€CKUX BCHICCTB KaK OCHOBBI MHOTHUX SIBICHUN >KMBOM W HEKHWBOM IMPpUPObI;
yri1yOJieHHe MpeACTaBIeHUH 0 MaTepuaIbHOM €JUHCTBE MUDA;

® OBJAJIEHHE OCHOBAMU XHWMHYECKOW TPAaMOTHOCTH: CHOCOOHOCTBIO aHAIM3HPOBATH H
00BEKTUBHO OLICHUBATh JKHU3HCHHBIC CHTyallMU, CBA3AHHBIC C XHMHeﬁ, HaBBIKaMH
Oe3omacHOro ooOpalieHusi ¢ BELIeCTBaMH, HCIOJb3yeMbIMH B IIOBCEIHEBHON IKU3HH;
YMEHUEM aHAJIM3UPOBATh W TUIAHUPOBATH HKOJIOTHYECKH O€301acHOE TOBEACHUE B IIEIISX
cOepekeHHsl 3/I0pOBbsl M OKPY’>KaIOLIeH Cpe.ibl;

e (QopmupoBaHuMe yMEHUW YCTAaHABIMBATh CBA3W MEXKIY pEaJIbHO HaOII01aeMbIMU
XUMHUYCCKUMU SABJICHUAMU H IHpoHeCcCaMHu, MNPOUCXOAANIMMHU B MHUKPOMUPE, 00BICHSATD
OPUYMHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTh HUX CBOWCTB OT COCTaBa M CTPOEHHUS, a
TAK¥XEC 3aBUCUMOCTb IPUMCHCHHA BCIICCTB OT HUX CBOﬁCTB;

e MpuOOpEeTEeHHE ONbITa MCIOJIb30BaHMUS pa3IMYHBIX METOJOB M3Y4YEHHs BEIIECTB;
HaOJIIOAEHUsT 3a MX T[IPEBpPAIIECHUSMH IPU MPOBEAEHUM HECIOXHBIX XUMHUYECKUX
SKCIIEPUMEHTOB C HCIIO0Ib30BaHUEM Ja00OPAaTOPHOTO 0O0OPYIOBaHMS U MPUOOPOB;

® yMEHHME OKa3blBaTh MEPBYIO IMMOMOIIb MpPU OTPABIICHUSIX, OXKOrax M JPYyruX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHHEM;

e oOBjajgeHue mnpuémMamu paboTbl ¢ UHPOpPMaLMEH XMMHUYECKOTO  COJEpKaHMS,
NpeJICTaBICHHON B pa3Hoil ¢opme (B Buae Tekcra, (opmyn, rpadukoB, TaOIUYHBIX
TaHHBIX, cxeM, ¢ororpaduit u ap.);

® CO3/1aHH€ OCHOBBI 15 (OpMHpOBAHHS HHTEpeca K pPaCIIMPeHHIO U YIriyOJeHHIO
XUMHYECKMX 3HAaHUA M BbIOOpAa XMMHUHM KaK NPOQHILHOTO MpeaMeTra MpH Tepexoie Ha
CTYIEeHb CpeJHero (MoJHoro) odmiero oOpa3oBaHus, a B JalbHEHIIEM U B KadecTBe cepsl
cBOel po(ecCHOHATBHON NIeATETbHOCTH;

e (QopmHMpoBaHHE TPEACTABICHUA O 3HAYCHUH XUMHUYECKOW HAyKH B pEIICHUH
COBPEMEHHBIX HKOJIOTHUECKUX MPOOJIEM, B TOM YUCII€ B MPEJOTBPAIEHUH TEXHOTE€HHBIX
U DKOJIOTHYECKUX KaTtacTpod.



MeTtoabl 4 GopMbI OPraHu3alMu Y4eOHOro nmpoiecca

®dopmbl 00yUCHHUS:
WH/IMBUIYyalIbHBIC (IPAKTUYECKHE U TBOPUECKUE 3a/JaHHsI, KOHCYIbTAllUU, OeceIbl);
IpyMNIOBbIE (CO3/1aHUE IPOEKTOB, UCCIIEJOBAHUS);
0o0ydeHne B MUKPOIpyMIax (Co3JaHNe KOMIIBIOTEPHBIX IPE3EHTALNN).

Metoap! 00yueHus:
e CJIOBECHBIC (pacckas, becena, JICKIUs);
e HarsIIHBIC (HAOTIOCHUE, TIOKA3, IEMOHCTPALIHS);
e IPOOJIEMHO-TIOUCKOBBIE (KCCIIeIOBATEIbCKAS ICATEIBHOCTB);
e MPaKTUYECKUE;
e  KOHTPOJIbHO-JIMAarHOCTHYECKHE (KOHTPOIb, CAMOKOHTPOJI).

DopMBI KOHTPOJIS
e  BBINIOJIHEHHUE MPAKTUYECKUX PadoT;

e JIMAarHOCTUYECKHE paOOTHI;
e  3aIUTa IPOCKTOB.

COJIEP)KAHUE TPOT'PAMMBbI BHEYPOUHOM AEATEJbHOCTH

3aHATHS B IPOrpaMMe JOTHYECKH CBS3aHbI MEXIy COOOH, COCTABISIIOT €IMHYIO CUCTEMY,
4TO0 00ECHeYnBaeT IEIOCTHOE BOCHPUATHE OKPYKAMOIIEr0 MUpa U (HOPMHUPOBAHHE CHUCTEMBI
3HAHWH 110 XUMUU, OMOJIOTHH, (PU3UKH.

Ne HasBanmue Kaace
Monyns 1 OO6mmas Xxumust 8
Monayns 2 Heoprannueckas Xumus 9

8 kiace

Mopnyas 1. Heopranuveckas Xumusi

Beenenne (2 yaca)
3HAKOMCTBO C IEIAMH M 3ajJadaMH Kypca, €ro cTpyKrypoil. OCHOBHBIE (DHU3UUECKHE W
XMUMHYECKUE BETUUNHBI.

Tema 1. MatemaTuueckue pacuérnl B xumun (9 yacon)

OTHocuTEeNnbHAs aTOMHAasE M MOJIEKYyJisApHas Macchbl. HaxoxaeHue OTHOCUTENbHOU
MOJIEKYJISIPHOM Macchl 1o popMyJie BEIIeCTBa.

MaccoBasi 10751 XMMUYECKOT0 3JIEMEHTa B CJIOKHOM BemlecTBe. Pacuér maccoBoi noau
XUMHYECKOTO »JJieMeHTa 1o ¢opMmyne BemecTBa. HaxoxknaeHue ¢opMynbsl BemecTBa IO
3HAYEHMSIM MAaCCOBBIX J0JIel 00pa3yIomuX ero 3JIeMEHTOB.

OO0béMHas 10151 KOMIIOHEHTA Ta30BOM CMECH.

[Tonsite 06 0OBEMHON /1016 KOMIIOHEHTA Ta30BOM CMECH M PACUYETHI C UCIIOIH30BAHUEM TOTO
MOHSTHSL.

MaccoBas 10711 pacCTBOPEHHOTO BEIIIECTBA.

PactBopbI, pacTBOpuTENHL U pacTBOPEHHOE BeliecTBO. [IoHATHE O KOHIIEHTpAllUU PaCTBOPEHHOTO
BelecTBa. MaccoBasi JoJisi PacTBOPEHHOTO BEIIECTBA M PACUETHI C HCIOJIB30BAHHUEM HSTOTO
MOHSITHSL.

MaccoBasi 10Jisl HPUMECEH.

[TonsiTHe O YMCTOM BeIIeCTBE W MpUMecH. MaccoBasi 0Nii MpUMECH B 0Opaslle HCXOTHOTO
BemecTBa. OCHOBHOE BELIECTBO.




Tema 2. KosimyecTBeHHBIE XapaKTEPUCTHKH BenlecTBa (8 yacoB)
OCHOBHBIE KOJIMYECTBEHHbBIC XaPAKTEPUCTHUKH BEIIECTBA.

[Tocrosnnas ABoragpo. KommdectBo BemiectBa. Moisib. MossipHas macca. MosspHbIi
00BEM razoobpa3Horo BemiecTBa. KpaTHble eIUHUIBI KOJUYECTBA BEIIECTBA — MUJUIMMOJIb U
KWJIOMOJIb, MWUIUMOJISIPHAsE M KWJOMOJISIpHasE MacChl BEIIECTBA, MUJUIMMOJIAPHBIA U
KUJIOMOJISIPHBIN 00bEMBI ra3000pa3HBIX BEILIECTB.

Pacu€rel ¢ MCMONB30BAHUEM TOHIATUH «KOJUYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «IIOCTOSTHHAS ABOTaipo».

Pacuérnbie 3agaun. 1. Beruncienre Koau4yecTBa BEIIECTBA 110 U3BECTHOMY YKCIY YACTHUI[ 3TOTO
BellecTBa. 2. BpluncieHue Macchl BellecTBa IO HM3BECTHOMY KOJMYECTBY BeEIIEeCTBA. 3.
Brruncrienue xonudecTBa BEIIECTBA 1O M3BECTHOMY 00BEMY BemiecTBa. 4. Brruncienue uncia
YaCTUI 110 U3BECTHOM Macce BEUIECTBa.

5. Onpenenenne OTHOCUTENBHOMN INIOTHOCTH rasa.

Tema 3. KosimuecTBeHHbIE XapaKTEPUCTHKH XUMUYeCKOro nmpouecca (15 yacos)

3aKOH CcOXpaHeHMs Macchl BelecTBa. PaccTaHoBKa Ko3((UIIMEHTOB B ypaBHEHMSX
peakuuu. PacyeTel Mo ypaBHEHMSIM XHMHUYECKHUX peakuuil. Bprumcienume maccel (0Obema,
KOJIMYECTBA BELIECTBA, YMCIIA YACTHI]) UCXOJHOIO WM IMOJYYEHHOI'O BEILIECTBA 10 YPABHEHUIO
peakLuy, eciIM U3BeCTHA Macca (00beM, KOJMUYECTBO BEIIECTBA, YUCIIO YAaCTHIL) IPYTOro BELeCTBa.
Pacuersl 1o ypaBHEHMSIM peakLui, KOrjJa OJWH U3 KOMIIOHEHTOB COJEPKUT HpPHUMECh (WM
HaXOJIUTCS B PaCTBOPE).

9 kiacce
Moayab 2. Heoprannueckasi Xumus

Tema 1. Cmecu. PactBopsl. Kpucrannoruaparsl (8 uacon)

MaccoBble 1 00b€MHBIE JJOJM KOMIIOHEHTOB cMecH (pacTtBopa). PactBopumocts. PacueTsl Ha
OCHOBE TpaMKOB PACTBOPUMOCTH BeLIECTB B Boje. [IpUroToBieHne pacTBOpOB € 3a/JaHHON
MOJIIDHOW KOHULEHTpauued. Bpluucienus, cBs3aHHblE C pa30aBiIeHHMEM, BbIIApUBAHUEM U
cnuBaHueM pacTtBopoB. Kpucramnoruzaparsl. MaccoBast 1078 KPUCTAJUIM3ALMOHHOM BOJIBI B
KPUCTAJIJIOTUAPATE.

Tema 2. OKHCJIUTEILHO-BOCCTAHOBHTEIbHBbIE peakuuu (6 yacoB)

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud. OKHUCIUTETh W BOCCTAHOBUTEIIb,
OKHCIIEHWE U BOccTaHoBJeHUE. COCTaBlIEHHE YPaBHEHUU OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii METOJJOM JIEKTPOHHOTO OaJiaHca.

Krnaccudukarus oKuciuTeabHO-BOCCTAHOBUTENBHBIX PEAKITHIA.

Tema 3. KauecTBeHHbIE peaKIIHM HA KATHOHBI H aHNOHBI (5 YacoB)

KauectBeHHast peakuusa. AHaIUTUYECKask PEaKIys, YCIOBUE ee BhIoNHeHus. Knaccudukanus
HOHOB.

Tema 4. BoluncjieHHsI 10 yPaBHEHHSIM XUMHU4YecKoil peakuun (15 yacoB)

Pacyersl Mo ypaBHEHHUSIM XMMUYECKUX peakiuil. Berumcienne maccel (0o0bema, KOJIMYecTBa
BELIECTBA, YKMCJIA YACTHUI]) UCXOIHOTO WJIU MOJTYYEHHOIO BELIECTBA 10 YPABHEHUIO PEAKIIMH, €CIIH
M3BECTHBI MacChl (00BEM, KOJIMYECTBO BEIECTBA, YMCIIO YACTHI[) 00OUX BemiecTBa. PacyeTs! mo
YPaBHEHUSAM DEAKIMM, KOrJa OJUH U3 KOMIIOHEHTOB COJEPKUT NPUMECH (MM HAXOIUTCS B
pactBope). PemieHue 3amau Ha MOCHEOBAaTENbHBIE pPEaKIUHU. 3aJadd Ha OIpeleieHHe
KOJIMYECTBEHHOT'O COCTaBa cMecH. Pelienue 3aa4 Ha napajuienbHble peakuu. AHAIU3 yCIOBUS
3aJ1a41 ¥ BEIOOP ONTHUMAJILHOTO CI10c00a €€ peleHusl.

TennoBoil »ddexT peakuuu. BbluncieHne Ha OCHOBE TEPMOXHMHYECKOTO YpaBHEHHS
KOJIMYECTBA IMOTJIOIIEHHOM TEeIIOThl MO0 M3BECTHOM Macce OJHOTO U3 pearupyrollux BElIeCTB.
HaxoxaeHne Maccel pearupyrolux BELIECTB, €CIM M3BECTHO, KAaKO€ KOJMYECTBO TEIUIOTHI
BBIICTIMIIOCH B JAHHOW PEaKIIHH.



TEMATUYECKOE IJIAHUPOBAHUE C ONPEJAEJEHUEM OCHOBHBIX ®OPM OPT AHU3AITAN
BHEYPOUYHOMH JEATEJbHOCTH

8 KJIIACC
KoandecTBoO
4acoB DopMbl OPraHU3aLMHU
Ne Tema 3anaTusa ayau BHE JesATeJbHOCTH
TOPH ayauTo
BIX PHBIX

Moayab 1. O6mas xumus. 34 yaca

Brenenue (2 yaca)

1 | Lenu u 3anaun kypca. [IpaBuia 1 Jlexuusi.
TEXHUKHU O€30IIaCHOCTH
2 | OcHoBHBIE (PU3UYECKHE U 1 MynbTrMenuitHas npe3eHTanus

XUMHNYCCKHEC BECIINYNHEIL.

Tema 1. MaTemaTu4eckue pacuerbl B xumuu (9 yacoB)

3 | OTHOCHTENbHAS aTOMHAS U 1 Pa6oTa B mapax.
MOJIEKYJISIpHAsl Macchl
4 | MaccoBast 10711 XUMHUYECKOTO 1 PacuerHoe 3ansTue
AJIEMEHTA B CJIIOKHOM BEIIECTBE
5 | Haxoxnenue popmyisl BemecTna 1mo 1 [IpakTHueckoe 3aHATHE B MAJIOW
MaccCOBBI€ JI0JIU DJIEMEHTA rpyrmre
6 | OO0beMHas 10t KOMITOHEHTA 2 [IpakTHueckoe 3aHATHE B MaJIOK
ra3oBOi cMecH rpymrme
7 | MaccoBas noJis mpumecei 2
IIpakTrueckoe 3aHsaTHE
8 | MaccoBas 10J1s BEIllecTBa B 1 1 DKCKypcHs B 1a0OpaTOPHUIO

pacTBope

HpaKTI/I‘leCKOC 3aHATUC

Tema 2. KosimuecTBeHHbIE XapaKTEPUCTHKH BellecTBa (8 4acoB)

9 | OcHOBHBIE KOJTHUYECTBEHHBIC 1 MynsTuMeaniiHas TPe3eHTALNS

XapaKTePUCTHKH BEIECTBA

10 | Beruncienue KouuecTBa BeIECTBA 2
M0 U3BECTHOMY YHUCITY YaCTHUI[ ITOTO [TpakTHdeckoe 3aHATHE
BemectBa. OOpaTHas 3a1aya.

11 | BeruncneHune Macchl BemlecTBa Mo 2
M3BECTHOMY KOJIMYCCTBY BEIIIECTBA. [TpakTHdeckoe 3aHATHE

12 | BeruncneHue KOJIMYECTBA BEMIESCTBA 2 [IpakTUueckoe 3aHATHE B MAJIOH
10 U3BECTHOMY 00BEMY BeIleCTBA. rpymrme

13 | Onpenenenrie OTHOCUTENBHON 1 [IpakTHueckoe 3aHsATHE B MaJIOM
IJIOTHOCTH Ta30B TpYIIIe XUMUYECKO TabopaTopuu

Tema 3. KosimuecTBeHHbIE XapAKTEPUCTUKH XUMUYeCKOro mpouecca (15 yacos)

14 | Anropurm pacdera Mo XMMHYECKOMY 2 Nzyuenue [IOP (nudpoBoro
YPaBHEHHIO 00pa3zoBaTeNbHOTO pecypca)

15 | Beruucnenue Maccsl MPOAyKTa 2 [TpakTHdeckoe 3aHsATHE B MaJIOH
PEaKIuy 1o U3BECTHON Macce rpymrme
HCXOJTHOTO BEIIEeCTBA.

16 | BeruricieHune Macchl IPOTyKTa 2 [TpakTHdeckoe 3aHsATHE B MAJIOH

PEaKuu 1Mo U3BECTHOMY KOJIMUCCTBY
HCXOOHOTO BCIICCTBA.

rpymme




17 | Beruucnenue o0bEMa OJHOTO U3 2 [TpakTHdeckoe 3aHATHE B MAJIOH
pearvpyrouux BemecTB 1o rpymrme
3aJlaHHOM Macce MPOAYKTa PeaKIIHH.
18 | Beluncinenue Macchl IpoayKTa 2 [IpakTHueckoe 3aHsATHE B MAJIOH
peakIyu 1o U3BECTHOM Macce rpyIme
HCXOHOTO BEIIECTBA, COACPKAILIETO
MIPUMECH.
19 | Pemenrie KOMOMHUPOBAHHBIX 3a/1a4 3 [TpakTHueckoe 3aHATHE B Tapax
20 | CriocoOBblI pelieHus paCueTHBIX 3a1a4 2 ITonBeneHMe UTOTOB
(peuieHue o1HOM 3a/1a4 pa3HBIMU
Croco0aMHu MM COCTABJICHUE
QITOpUTMa PElICHUs 3a/1a4N).
KJIACC
KoumnuectBo
4acoB
No Tema 3aHsTHsL aymuT | pue ®opMbl OpraHu3annu
OPHBI | ayauTo ACATCIBbHOCTH
X PHBIX

Mopayas 2. Heopranudeckas xumus. 9 kiaace. 34 yaca

Tema 1. Cmecu. PactBopsbi. Kpucramiornaparsi (8 yacos)

1 | MaccoBbie u 00bEeMHBIC 0N 3 IIpakTHueckoe 3aHATHE B ITapax
KOMITOHEHTOB CMeCH (pacTBOpa).
PactBopuMocTh

2 | Pacdersl Ha ocHOBE rpa)KOB 1 Nzyuenne [1OP (muppoBoro
pPacTBOPUMOCTH BELIECTB B BOJIE. 00pa30BaTeNILHOTO pecypca)

3 | [IpuroroBneHue pacTBOPOB C 2 [IpakTUKyM B XMMHUYECKOM
3aJaHHOM MOJISIPHOM KOHLICHTPALUEH nabopaTtopuu

4 | PacueTsbl, CBI3aHHBIE C 1 IIpakTHueckoe 3aHATHE B MAJION
BBIITApUBAHUEM, Pa30aBICHUEM, rpymmne
CJIMBaHUEM PacTBOPOB

5 | Kpucramwioruaparsl. Pacuer macchl 1 IIpakTHueckoe 3aHATHE B MAJION

KpUCTAJTM3Aa{MOHHOMN BOJIbI B

rpyrmrme

KpUCTAJJIOTUApATE.
Tema 2. OKHCANTETHHO-BOCCTAHOBHTE/ILHBIE peakun (6 4acoB)
6 | OxucnuTens, BOCCTAHOBUTEND, 1 Nzyuenue [{OP (nudpoBoro
OKHCJICHHE, BOCCTAaHOBIICHHUE 00pa3oBaTeNLHOTO pecypca)
7 | Meroa aseKTpoHHOrO OanaHca 3 IIpakTHueckoe 3aHATHE B MAJION
rpyre
8 | Pacuersimo OBP 2 [IpakTrueckoe 3aHATHE B MAJIOH
rpyrme
Tema 3. KauecrBennbie peakuuu (5 yacoB)
9 | AHanuTHYecKas peaKIys 1 DKCKYypCHsl B XUMUYECKYIO
1a00paTOpUI0ODKCKYPCHS B
XUMHYECKYIO TA00PaTOPUIO
10 | Knaccudukariist KaTHOHOB. 2 [TpakTudeckas pabora M3yuenue
KadecTBeHHBIE peakiiu Ha KATHOHBI KaueCTBEHHBIX peaKIHii Ha
KaTHOHBI
11 | Kimaccudukaruss aHHOHOB. 2 [IpaxTuueckas padota Mzyuenue

KauectBeHnbie PCaKIIM Ha AaHUOHBI.

Ka4C€CTBCHHBIX peaKI_II/II\/'I Ha aHHUOHBI

Tema 4. Boruncienusi no XuMu4ecKuMm ypasaenusim (15 yacon)




Berancienue maccrl (00bema,
KOJIMYECTBA) MPOYKTA PEAKIIUH, €CITH

[IpakTHueckoe 3aHsATHE B MATION
rpyIIIe

22 OJTHO U3 pearrpyroInX BEIIEeCTB B3ATO
B U30BITKE
23 Pacuer Ha onrpenienienue cocrasa coyu IIpakTHueckoe 3aHATHE B MAJION
(KuCIBIC, CPETHIE) rpyIre
OnpeneneHrie MacCOBOI 10JTU BBIXO/1A [TpakTnueckas pabota pacuer
24 | mpojyKkTa peakiiu B IPOLCHTAX OT BBIX0/1a TPOAYKTA PEAKIIMU OT
TEOPETUUECKU BO3ZMOXKHOT'O TEOPETUYECKH BO3MOKHOTO
Onpenenenrie 00bEMHOM J0JIU BBIXO/1A [TpakTuueckas paboTa pacueT
25 | MPOJYKTa peaKiMy B MPOLICHTAX OT BBIX0/1a MPOJYKTA PEAKIH OT
TEOPETUYECKU BOZMOYKHOTO TEOPETUYECKH BO3ZMOKHOTO
26 KomOunupoBanHubie 3a1auu [TpakTHdeckoe 3aHATHE B MATOH
rpymme
27 Pemrenue 3agau ¢ I/ICHOJ}LSOBaHI/IeM MynpTrMeuiHAS IPE3EHTALUS
napajuieNbHbIX PEaKIHi B YCIOBHH.
28 | IlocnenoBaTebHbBIC pEAKIUH B [TpakTHdeckoe 3aHATHE B MaJION
XUMHAYECKHX 3a1a9ax rpyrre
Brruncienue konnuecTna [IpakTrueckoe 3aHsATHE B MATION
29 HOFJ‘IOH_ICI:I'HOI‘/'I TEIUIOTHI 110 rpyrie
M3BECTHON Macce OAHOTO M3
pearupyouux BelecTB
Haxoxxnenue Macchl pearupyrommx Nzyuenue LHOP (uudposoro
30 | BELICCTB, €CIl H3BECTHO, KAKOe 00pa3oBaTeNLHOrO pecypca)

KOJIMYECTBO TEIUIOTHI BBIICIIIIOCH B
JTAHHOM PEaKINu.

Hroro:

34




