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Paboyas nporpamma no yuebnomy npeamery «OCHOBBI (pU3nYecKoi XuMUu» (peaMeTHast 001acTh
«EcTecTBEeHHO-HAyYHBIC TMPEAMETHI») COCTaBlieHa Ha ocHoBe DenepanpbHON pabodeld MPOrpaMMBbI IO
XMMUH, BKITIOYAET MOSICHUTENILHYIO 3aIUCKY, COAep KaHue 00ydeHuUs, IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS
IIPOrpaMMbl, TEMAaTUYECKOE IUIAHUPOBAHHUE.

[TosicHuTENBHAS 3aIMCKa OTPayKaeT O0IIME €U U 331a4l U3YyUEHUS IIPEMETA, MECTO B CTPYKTYpE
y4eOHOTO TIJIaHa, a TAKXKe MOAX0bI K 0TOOPY COAEpKaHus, K OIPEACTICHUIO TUTAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOy4eHHUS PACKpPBIBACT COJACp)KATEIbHBIC JHMHUU, KOTOPBIE MPEAIararoTcs s
00513aTEIEHOTO N3YyYEHHS B KXKIOM KJIACCEe Ha YPOBHE OCHOBHOTO 00IIEero 00pa30BaHusI.

[Inanupyemble pe3yabTaTbl OCBOEHMSI IPOTpaMMbl BKJIKOYAIOT JIMYHOCTHBIE, METaIlpeIMETHbIE
pe3ybTaThI 32 BECh MEPHOA 00y4eHHS Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, a TAK)KE MPEIMETHbIC
JOCTHXKEHHS 00YJaroIIerocst 3a Kak/1plil roj1 o0y4eHusl.

1. TlosicHuTenbHAas 3alIUCKA

N3yuenne mnpennmaraemMoro TmpeAMeTa HaNpaBJIeHO Ha yrioyOneHue ©u 00oOIieHue 3HaHHUI
IITKOJIBHUKOB O CTPOSHUH BEIIECTBA, XMMHYECKOM TIPOIECCe, B YACTHOCTH O €ro TEPMOJIMHAMUKE,
KHHETHUKE, COCTOSHHWH pPaBHOBecHs. HecMOTpst Ha TO, YTO OTAEIbHBIC BOIMPOCH TEPMOJIUHAMHUKH W
KHHETUKH pPAaCCMATPUBAIOTCS B YUEOHMKAX XUMHUU W (U3MKH, MPEICTABICHHOW B HUX WH(GOpMAIUU
HEJ0CTATOYHO JUTSI OOBEKTHUBHOW OICHKH W TIOHUMAaHHUs CYTH MPOUCXOJAIIMX TporeccoB. [loHoe mx
OCMBICJICHHE BO3MOJKHO JIUIIIb HA CTHIKE 3THX JIBYX Hayk. K ToMy jke Ha ypoBHE MUKPOYACTHII JCIICHUE
MIPOIIECCOB Ha (PU3UYECKHE W XHMHYCCKUE SBIIICTCS JIOBOJBHO YCIOBHBIM. DH3udeckass XUMHUS H3ydaeT
XHUMHYECKHE TIPOIIECCHI, OIMMPAsACh Ha (PU3NICCKHE TECOPUH U HCIIONB3Ys (PU3HUECKUE METOIBI.

Hean: pacmupenue, yriryojiieHne U 000OIIeHne 3HAaHUW O XUMHYECKOM IpoIlecce, MPUINHAX U
MEXaHH3ME €ro TPOTCKaHWs; pa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB W TBOPUYECKUX CIOCOOHOCTEH
yUaIIUXCS Yepe3 MPAKTHYECKYI0 HAIMPaBICHHOCTh OOYUEHHS] XUMUH M WHTETPHPYIOUIYIO POJIb XUMHH B
CHCTEME €CTECTBCHHBIX HAYK.

3apaum:

— (hopMHUpOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS YIAIITHXCS;

— WCIIOJIb30BAaHUE MEXKIPEAMETHBIX CBsI3ed XUMUU ¢ (PU3UKONM, MaTeMaTHKO#, OWOJOoTHEH,
UCTOPHEH, DKOJIOTHEH, PacCCMOTPEHHE 3HAYCHHs TAHHOTO Kypca sl YCIEIIHOTO OCBOCHHS CMEXHBIX
JMCIUTUINH;

— COBEPIICHCTBOBAHUE YKCIICPUMEHTAIBHBIX YMEHUH U HABBIKOB B COOTBETCTBHH C TPEOOBAHUSIMU
MIPABHUJI TEXHUKH OE€30T1aCHOCTH,

— PAacCMOTPEHHUE CBSI3U XUMHUH C J)KU3HBIO, C BAKHEHIIIMMU CepamMu IesITeITbHOCTH YEeTIOBEKa;

— Pa3BHUTHE y YUYAIIUXCS YMEHHUS CaMOCTOSITEIILHO padoOTaTh C JOMOJHHUTEIBHOM JUTEPaTypoOl
IPYTUMH CPEICTBAMU WH(POPMAIINY;

— (¢opmHpOBaHHE Yy YydYallUXCAd YMCHHU aHaJIM3UpPOBaTh, COIOCTABIATh, IPU MECHSTH
TEOPETHUYECKUE 3HAHUS HA MTPAKTUKE;

— (hopMUpOBaHKME YMEHHIA MO PEIICHUIO SKCIICPUMEHTAIBHBIX U TCOPETHUECKHX 3a/1a4.

OcCo0eHHOCTH KJIACCOB.

[Iporpamma oOpHeHTHpOBaHAa Ha ydalluxcs OOydYarommxcs B 7-8 clIenualu3upoBaHHOM
€CTECTBEHHO-HAyYHOM KJlacce.

Mecrto npeamera B y4eOHOM IUIaHE JIHLIES.

B cucreme ocHoBHOro o0rmiero oOpa3oBaHMs JaHHBIA MpeIMET BXOAMUT B COCTaB MPEIMETHOM
obnactu «EcTecTBeHHO-HayuHBIE TIpeIMeTh». B 7 knacce Boiaensiercs 0,52 yaca u3 yactu, GopMUpyeMoit
ydyacTHUKaMU 00pazoBaTelbHOro mnpoiiecca u B 8 kinacce Boiaensercs 0,48 yaca u3 yactu, hopMupyemoit
ydacTHUKaMu oOpa3oBaTenbHOro mnpouecca. Beero 33 yaca 3a 18a roga o6ydeHusl.

KonnyectBo uacoB
7 EH 8 EH
2025/2026 17 16
2026/2027 17 16

Y4eOHblil rox




K TematnueckoMy IUIAaHMpPOBAHUIO IPUMEHSETCS  MOJYJIbHBIM MPUHLUUI  MOCTPOEHUS
0o0pa3oBaTeNIbHONW TMPOTPaMMBbl, YTO IIO3BOJIAET BBICTPAWBATh WHAMBHIYAJbHYIO 00pa30BaTEIbHYIO
napagurmy 1 o0ecreqnBaTh CaMOpPa3BUTHE IPU UHAWBUYAIbHOM TEMIIE paObOTHI ¢ yueOHBIM MaTepHAIIOM,
KOHTpPOJIb U CAMOKOHTPOJIb 3HaHUH.

Hcnonb3yemblie 00pa3oBaTe/ibHble TEXHOJIOITHH, B TOM YHcJ/Ie AUCTAHINOHHbIE

OOyueHne XMMHH MOKET OCYIIECTBIIATHCS C HCIIOIB30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texnonoruit (manee JIOT), xoTtopoe mpenmojiaraeT, Kak CaMOCTOSITCIIbHOE IMPOXOXKICHHE Y4eOHOTO
Marepuaga Y4YeHMKOM, TaK WU C IOMOIIbI comnpoBoxaeHus yuutensd. Ilpu npumenenun JJOT
HCIOJIL3YIOTCS TIATGOPMBIL: JIMIIEHCKas miaTdopma JUCTaHIHOHHOTO 00ydeHuss Moodle, ®I'NC «Mos
uikona», ['UC «Onekrponnas mkona» HoBocubupckoil obnactu.

[Ipu peanuzanuu paboueit IporpaMMbl MOTYT ObITh UCIIOJIB30BAHbI MaTEpUAIbl JJIsl HOATOTOBKU K
npodpuism omumnuansl KJI HTU u crangaproB Bceepoccuiickoro 4eMnuoHaTHOTO JIBUJKEHUS I10
npodeccuoHabHOMY MacTepcTBY «IIpodeccrnonanb.

HNudopmanus 0 NpOMEKYTOYHON aTTECTALUN

[IpomexyTouHass aTTecTalus OCYIIECTBISETCS MO OKOHYAHMU Y4eOHOTO MOJIYyJsl C LEJbIO
MIPOBEPKHU CTETNIEHH U Ka4eCTBa YCBOEHUS MaTepualia 1o pe3y/ibTaTaM U3ydeHUs: TEeMaTUUECKUX MOAYJeH u
MIPOBOJUTCS B POpPME MUCHMEHHBIX KOHTPOJIbHBIX Pa0OT.

Texymuii KOHTPOJIb OCYLIECTBIISIOTCS C LEIbI0 TNMPOBEPKH CTENEHM U KadecTBa YCBOEHHUS
MaTepuaia B XOJ€ €ro U3y4yeHus B CIeNYIOMUX popMax: CaMOCTOATENbHBIX U TPOBEPOUHBIX padoT.

Texkymuii KOHTPOJIb M TPOMEXKYTOUHAsl aTTECTAllUsl OCYIIECTBISIOTCS B COOTBETCTBUHU C
«[Tonoxxennem 00 OCYHIECTBICHUH TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOYHOM aTTecTaiuu
oOyuaronuxcs, UX (popmax, MepUOTUYHOCTH U TMOPSJIKE MPOBEACHUS MYHHUIIMIAIBHOTO aBTOHOMHOTO
obmeoOpazoBaTeibHOTO yupexaeHuss Topona Hosocubupcka «JIumeit Ne 22 «Hamexxma Culupmy»
(mpoTtokon menarornyeckoro coBera Nel ot 29.08.2023).

Hrorosas arrecranusi IpoOBOJAUTCS B COOTBETCTBHH C 3aKOHOAATEIHCTBOM PD.

IIpomeskyToYHas1 aTTecTALMS
1Mo XMMHUM B 7 KJacce

Ne
KoanuyecTBo Homep
MO/YJIbHO Ha3Banue MmoayJis ®opma ITA
i 4acoB B MOJyJe ypoka ITA
MP Ne 1 ITncemennas
Crtpoenue atoma 9 9
paborta
MP Ne 2 ITncemennas
PactBopbI 8 15
paborta
IIpomeskyTouyHast arTecTaums
no xuMuu B 8 ki1acce
Ne
Koan4yecTBo Homep
MOIYJIbHO HasBanue moayJis ®opma ITA
i 4acoB B MOAyJIe ypoka ITA
MP Ne 1 XUMHYecKasi TEpMOIMHAMUKA 8 8 IIucemennas
pabota
MP Ne 2 XuMHueckass KHHETHUKA 8 16 ITuceMmenHas
pabota

2. Copnep:xaHue y4eOHOI0 npeamMeTa

7 kJaace
Tema 1. Ctpoenue aroma.
Mopnenn atomoB. AtomHOEe sapo. CTpoeHHE aTOMOB XHMHUYECKUX 3JIEMEHTOB. ODJIEKTPOHHOE
CTPOCHHE aTOMOB U MOJIEKYJ. ATOMHBIE M MOJIEKYJSpHbIE OpOUTANN. DIEKTPOHHbIE KOH(UTYpaluu.



IIpaBuno Xynma. Macca Mmosekyn. OTHOCUTENIBHBIE MOJIEKYJISIPHBIE W MOJIIPHBIE MacChl BELIECTB.
Omnpenenenue GopMyIIbl BEIIECTB [0 JAHHBIM KaUe€CTBEHHOTO U KOJMYECTBEHHOTO aHAIIN3A.

Tema 2. PacTBOpBL.

Yuenue o pactBopax. Kimaccudukamus pactBopoB. CrocoObl BEIpaKEHUS KOHIICHTPAITUH
pacTBOpoB. MOJIIPHOCTb, MOJISUIBHOCTh, MAaCCOBBIE JIOJIH, 00BEMHBIE U MOJIBHBIE JTOJTH.

8 kiace

Tema 1. Xumuueckas TepMOJMHAMUKA.

[lepBriii 3akoH TepMoauHamuku. Tepmoxumusa. 3akoH ['ecca. CnenctBust u3 3akoHa ['ecca.
3aBUCUMOCTh TEIUIOBOro 3¢ddexkra or Temmeparypbl. BTopoil 3akoH TepMOJMHAMUKU. OHTPOIUS.
Ormpenenenre BO3MOXKHOCTH U TIpejiesia MpoTeKkaHus mpouecca. Jueprus [ mdoca.

Tema 2. Xumnueckass KHHETHKA.

CkopocTh XMMHUYECKOM peakuuu W Biusionme Ha He€ ¢(akropsl. BinsHue KOHLEHTpauuu
peareHToB Ha CKOPOCTh peakiui. OCHOBHOM MOCTYJIaT XMMUYECKON KUHETHKHU. BiusiHue TeMneparypsl Ha
CKOPOCTb XMMHUYECKON peakunu. KatainTuueckue peakium.

Xumunyeckoe paBHoBecue. OdpaTrMbie 1 HEOOpaTUMblE XMMHYECKHE peakuu. Buapl xumudeckoro
paBHOBecHs. BiusHue pa3nuuHbIX (aKTOpOB Ha COCTOSIHUE PABHOBECHS.

3. Inanupyemsblie oOpa3oBaTe/ibHbIE Pe3yJabTAaThl 0CBOECHHS y4eOHOro npeamera «OCHOBBI
¢usnueckoit xXuMun»
JINYHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE PE3YyNbTAaThl OCBOEHUS TPOrPaMMbl OCHOBHOTO 00111ero 00pa30BaHUs TOCTUTAIOTCS B
xoJie 0OyyeHHs B €TUHCTBE y4eOHON M BOCIIMTATEIBHON IEATEIIbHOCTH 00pa3oBaTeIbHON OpraHU3alui B
COOTBETCTBUU C TPAJULMOHHBIMM POCCUHCKAMH COLMOKYIBTYPHBIMA M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, IPUHATHIMU B OOILECTBE MIPABUIAMH U HOPMAMHU NOBEJEHUS U CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALUHN O0YUYaIOIIHUXCSL.

JIMYHOCTHBIE PEe3yabTAThl OTPAXKAIOT FOTOBHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX LICHHOCTHBIX OPUEHTALMH U PACIIMPEHNUE OIIbITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM 4HCIIE B
4acTH:

1) marpuOTHYECKOrO BOCHMTAHUS: IPOSIBIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, Hay4YHOMY M HCTOPHUYECKOMY HACJICIUIO, IIOHUMAHUE 3HAYEHUS XUMUYECKOW HAYKH U
TEXHOJIOTUH B )KU3HU COBPEMEHHOI'0 OOIECTBA, B pa3BUTUU SKOHOMUKHU Poccum 1 CBOEro peruoHa;

2) TpaxJaHCKOTO BOCIUTAHMA: TMPEJICTABIEHHE O COLMAIBHBIX HOpMax M IpaBHIIaxX
MEXJIMYHOCTHBIX OTHOLLIEHUH B KOJIEKTUBE, IIPOSIBIEHHE KOMMYHUKATUBHOM KyJIbTYpPhI B pa3HOOOpa3HOM
COBMECTHOH JEATENbHOCTH; CTPEMJICHNE K B3aMMOIIOHUMAaHMIO U B3aMMOIIOMOIIM B IIpoliecce ydeOHOoM u
BHEY4YeOHOM AEATeNbHOCTH; TOTOBHOCTh OLICHMBATh CBOE IOBEIECHHE M MOCTYNKH CBOMX TOBapuIIel C
[IO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYE€TOM OCO3HAHUS MOCIEACTBUN NIOCTYIIKOB;

3) dopmupoBaHUs IEHHOCTH HAay4HOI'O [IO3HAHMS: MHPOBO33PEHYECKUE IPEJCTABICHUS O
BEIIECTBE M XMMHMYECKON PpEaKLIHMH, COOTBETCTBYIOLUIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U
HEOOXO/MMBbIE JJIsl NMOHMMAHUS CYUIHOCTHM HAy4HOM KapTHHbI MHUpPA; OCO3HAaHHWE LIEHHOCTH HAay4HOI'O
MO3HAHUSA [Vl Pa3BUTHSI KaXKJOT0 YeJIOBEeKa U MPOU3BOAUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJIM U MeCTa
HAayKd B CUCTEME HAyYHBIX IIPEICTABICHUM O 3aKOHOMEPHOCTAX Pa3BUTHUSA IIPUPOJBI, B3aUMOCBA3SAX
YeJioBeKa ¢ MPUPOJIHON M TEXHOJOTHYECKOM Cpesoi; Mo3HaBaTeIbHasi MOTUBALMS U MHTEPEC K 00yUeHHUIO,
TOTOBHOCTb U CIIOCOOHOCTBH K CAaMOPa3BUTHIO M CaMOOOpPa30BaHUIO, K HUCCIIEOBATENLCKOM 1€ATeNbHOCTH,
K OCO3HAaHHOMY BbIOOpY HalpaBJIeHUs U YPOBHs JaJIbHEHIIIEro 00y4yeHus;

4) BOCHIUTAHUS KYJIBTYpBI 3I0pPOBbS: OCO3HAHHE LIEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 3/I0POBbIO, YCTAHOBKA Ha 3/J0POBBII 00pa3 )KU3HU, 0CO3HAHME MTOCIIEACTBUIN U HENPUATHE BPEAHBIX
NpUBbIYEK (YMOTpEOJIEHUS aJKOrojs, HAapKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COONIOJCHHUS MpPaBUII
6€30MacHOCTH MPU OOPALIEHUN C XMMUYECKMMH BEIIECTBAMH B YUEOHBIX M )KU3HEHHBIX CUTYaLUsX;

5) TpyaoBoro BocnuTaHusi: (GOPMHPOBAHUE LIEHHOCTHOTO OTHOIICHHUS K TPYJOBOH IEATEIbHOCTH
KaK €CTeCTBEHHOH IOTPEOHOCTH 4YeJIOBEKAa W K HCCIIEA0BATEIbCKOM JEATENbHOCTH KaK BBICOKO



BOCTpEOOBAHHOI B COBPEMEHHOM OOIIECTBE; pa3BUTHE UHTEpEca K MPo(eccusiM, CBSI3aHHBIM C XUMUEH, B
TOM YHCJIe K podeccusM HaydHOH cepbl, 0CO3HaHNE BOZMOKHOCTH CaMOpealln3allii B 3TOH cdepe;

6) DKOJIOTHYECKOTO BOCHHTAHUS: OCO3HAHWE HEOOXOJMMOCTH OTHOLICHUS K MPHPOJE Kak
HCTOYHUKY JKU3HU Ha 3eMIle, OCHOBE €€ CYIIECTBOBAHNUS; [TOBBIILIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpHI:
npuoOpeTeHre OmbiTa IUIAHUPOBAHUS TIOCTYNIKOB M OIIGHKM HUX BO3MOXHBIX MOCIEICTBUN s
OKpYIKAIOIIEH cpeJibl; 0CO3HAHUE III00ATBHOTO XapaKTepa SKOJIOTUIECKHUX MTPOOIIEM U IyTeH UX PEIICHHUS;
CIOCOOHOCTh IPUMEHSATh 3HAHUSA, MTOJTy9aeMbIe TIPH U3YYCHUN XUMHH, [T PEIICHUs 33/1a4, CBSI3aHHBIX C
OKpYXKalOIlle Cpelol; AKTHUBHOE HENPUATHE ACUCTBUM, IPUHOCIIIMX BpEI OKpYXKaloUed Ccpeae;
OCO3HAHME CBOEH POJM KaK TIpakJaHWHA W TOTPEOUTENs] B YCIOBHUSAX B3aUMOCBSI3U INPUPOIHOH,
TEXHOJIOTUYECKOW M COLMAJIbHOW Cpel; TOTOBHOCTh K YYacTHIO B IPAKTHYECKOM JESATEIbHOCTH
9KOJIOTHYECKOW HAIIPaBICHHOCTH.

MeTtanpeaMeTHbIe pe3yabTaThl

MetanpeaMeTHble pe3ynbTaThl 00yYaroMMXCs, OCBOMBUIMX IPOrpaMMy IO MpPEeIMETy OCHOBHOTO
oOuiero oOpa3oBaHMs, BKJIIOYAIOT: YCBOGHHME MEXAMCUUIIMHAPHBIX (MEXIPEAMETHbBIX) TIOHATHUH,
OTpaXkarollUX MaTepuaibHOE €IUHCTBO MHpa W IpoLEecC MO3HaHUs (BEIIECTBO, CBOMCTBO, JHEprus,
SBJIICHWE, Hay4yHbId (akT, 3aKOHOMEPHOCTb, TUIIOTE€3a, 3aKOH, TEOpHUs, HaOJIIOJIEeHUE, H3MEpEeHHe,
UCCIIEIOBAaHUE, OKCIEPUMEHT U JIpYrHe); OBJAJCHHE YHHMBEPCAJIbHBIMU Y4YEOHBIMU JIEHCTBUSMU
(TTo3HaBaTENFHBIMU, KOMMYHHKATHBHBIMH, PETYIIITUBHBIMU ), BAYKHBIMH IS TIOBBIIICHUS YPPEKTUBHOCTH
OCBOEHHUSI COJepKaHUsl ydyeOHOro mnpeaMera, (OpMHUpPOBAHUS KOMIIETEHIMI, a TakXe IMPOEKTHO-
HCCIIEIOBATENIbCKON JIEATENbHOCTH O00YYaIOIIUXCsl B Kypce XMMHUU; CIIOCOOHOCTh MX HCIIOJIb30BaTh B
y4eOHOM, TTO3HABATEIILHON U COIMAIbHON TTPaKTHKE.

[lo3HaBaTenbHBIE YHUBEPCATIbHBIE YueOHbIE JEHCTBUS

baszoesvie nocuueckue oeticmeusi:

- YMEHHS HCHOJIb30BATh MPUEMBI JOIMUECKOI'O MBIIJICHUS NP OCBOCHUM 3HAHWUMN: pacKpbIBaTh
CMBICJI XUMUYECKUX MOHATUH (BBIAENATh UX CYIIECTBEHHBIE NPHU3HAKH, YCTAaHABINBATh B3aUMOCBS3b C
JIPYTUMHU OHSTUSAMMU);

- aHAJIM3UpOBaTh, CpaBHUBATh, 0000IIaTh, BBIOMpPATh OCHOBAaHUSA [UIS KIacCH(UKAIUU U
cUCTeMaTH3allud XMMUYECKHX BEIIECTB M XUMHUYECKUX PEAKIMH; YCTAaHABIMBATH IPUUYMHHO-
CIICZICTBEHHBIE CBS3M MEX1y 0OBEKTaMH H3Y4YEHHS; CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE,
JeTyKTUBHBIE, [I0 AHAJIOTUH);

- Ipe/ularatb KpUTEPUM U BBIBIATH OOIIME 3aKOHOMEPHOCTH M IPOTHBOPEUMs B H3ydaeMbIX
mporeccax U sBJICHUSX; JIeJIaTh BBIBOJbI U 3aKIIOYEHMS; YMEHHs MPUMEHATh B IpOLEcce MO3HAHMS
NOHATUS (TMpeAMETHbIE M MeTalpeAMETHbIE), CUMBOJIMUYECKUE (3HAKOBBbIE) MOJEIH, WUCIOJb3yeMble B
XUMUH, NpeoO0pa3oBbIBATE MOJEIbHBIC IPEICTABICHUS — XUMMUYECKMM 3HAaK (CHMBOJI 3JIEMEHTA),
XUMU4eckas popMya U ypaBHEHHE XMMUUYECKON peakIMM — IIPU pelieHNH y4eOHbIX 3a1a4; C y4€TOM 3TUX
MO/IEJIbHBIX IPECTABICHNUI XapaKTeprU30BaTh U3y4aeMble XUMUYECKHE BEILIECTBA U XUMHUECKUE PEAKIUH.

basosvie uccneooeamenvckue oeticmeusi:

- YMEHMs HPUMEHATh METOJ(bl HAyYHOI'O IMO3HAHMS BEILECTB U SBJICHUN HA AMIHUPHUYECKOM H
TEOPETHUYECKOM YPOBHAX B yueOHOM 1M0o3HABATEIbHON U IPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

- YMEHMs MCIIOJIb30BaTh IIOCTaBJIEHHBIE BONPOCHI B KadyecTBE HHCTPYMEHTa IO3HAHUSA U
CaMOCTOSITEJIBHO CTaBUTh BOIIPOCHI; aHAIM3UPOBATh (aKThl, BHIABIATH M (HOPMYIUPOBATh MpoOIEMY,
OTpeNeNaTh 1efb U 3a/1a4l, COOTBETCTBYIOIIME PEIICHUIO MPOOJIeMBbl; NpeaiaraTh ONMCaTeNbHYI0 WIN
OOBSICHUTENIbHYIO THIIOTE3Y M OCYIECTBIIATh €€ IPOBEPKY;

- YMEHMsI TPOBOJIUTH HM3MEpPEHHUs] HEOOXOJUMBIX IMapaMeTpOB, BBIUMCIIEHUS, MOJAEIMPOBAHUE,
HaOJI0IEHUS U SKCIIEPUMEHTHI (pealibHbIEe U MBICIIEHHBIE), CAMOCTOSITENIEHO IIPOTHO3UPOBATH PE3yIbTATHI,
¢dopmynupoBaTh 00OOIIEHMS W BBIBOJBI MO pe3yidbTaTaM MPOBEAEHHOIO OIbITA, HCCIIEAOBaHMS,
COCTaBJIATh OTYET O MPOJAETaHHOM paboTe;

Paboma c ungopmayueri:

- YMEHHUS OPHEHTHPOBATHCS B pa3IMYHBIX HMCTOYHHKAX HMH(opManuu (HaydHO-TOMYJIsIpHas
JUTEepaTypa XUMHUECKOTO COJIepKaHMsl, CIIpaBOUHbIE TOcoOus, pecypcsl HTepHeTa);



- aHaIM3MpOBaTh MHGPOPMAIMIO W  KPUTHYECKH OIEHMBATh €€  JOCTOBEPHOCTb U
HEMPOTUBOPEYUBOCTh, OTOMPATh U MHTEPIIPETUPOBATh UHPOPMALINIO, 3HAUUMYIO JUISl perieHus y4eOHOM
3a/1a4y;

- YMEHHS TPUMEHSTH pa3IuyHble METOAbI U (HOPMYIHPOBATH 3alpoChl MPH HOUCKE U 0TOOpE
nHpOpMaIKY, HeOOXOMMO IS BBITIOJIHEHHUS YU4eOHBIX 33/1a4;

- HWCHOJB30BaTh HMH(OPMAIIMIOHHO KOMMYHHUKAaTHUBHBIC TEXHOJOTUH W Pa3IMYHBIC TTOMCKOBEIC
CHCTEMBI; CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (GOpPMY TNpeAcCTaBiIeHUS HHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMebl, TaOJIHIIbI, PUCYHKU U APYTHE (OPMBI);

- YMEHHS HCIIOJIb30BATh HAYYHBIH SI3BIK B KAYECTBE CPENICTBA PAOOTHI C XUMHYECKOW HH(pOpMAaIneH;

- MPHUMEHATh MEXKIIPEJIMETHBIE 3HAKH U CHUMBOJIBI, (OPMYIIbI, abOpeBUATypbl, HOMEHKIATYpPY,
HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

Kommynuxamuenvie ynugepcanvhuie yuednvie 0etcmeus.:

- yMmMeHMs OOmeHus (IUCbMEHHOM M YCTHOW KOMMYHHUKALIMM): MPEJICTaBISTh IOJyYE€HHBIE
pe3yJbTaThl M0O3HABATEIBHOMN JAESITEIbHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTaX;

- MyOJUYHO BBICTYNATh C MPE3EHTalUEN Pe3y/lbTaTOB BHIOJHEHHUS XUMUYECKOTO 3KCIIEpUMEHTA
(MccnenoBaTenbCKOM 1abopaTOPHON MIIM IPAKTHUECKON pabOoThl, yueOHOTO MPOEKTA);

- B X0Jie Auasnora U (W) AUCKYCCHH 33/1aBaTh BOIIPOCHI MO0 00CYKJaeMOil TeMe U BBICKA3bIBATh
uaeu, GopMyJIupoBaTh CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIIOJIHEHUS MPEIJIOKEHHON 3a/1auM; YMEHHS
y4eOHOTO COTpyAHHMUYECTBa (TPYIIOBas KOMMYHMKAIIMs): Y4acTBOBATh B I'PYMIOBBIX (opMax pabOThI:
IJIAaHUPOBATh OPraHU3alUI0 COBMECTHOM paboThl, OMPENENSITh CBOIO POJIb, PACHIPENENSTh 3aJaul MEXIY
YIICHAMH TPYIIIBL;

- BBIMOJIHATH CBOIO YacTh pabOThl, KOOPAUHUPOBATh CBOU JAECUCTBUSA C AEUCTBUSIMU JPYTUX YJICHOB
KOMaH/Ibl, OTIPEAETATh KPUTEPHH 10 OLIEHKE KaueCTBa BHIMOJIHEHHOHN paboThI;

- pelaTh BO3HUKAIOIIKE TPOOJIEMbl HA OCHOBE y4eTa OOIIMX HHTEPECOB U COIIACOBaHUS MO3ULIUH,
y4acTBOBaTb B OOCYKIEHHH, OOMEHE MHEHHUSAMH, «MO3rOBOM WITypME» M Jpyrux (opmax
B3aMOJIEHCTBHUS.

Pezynamusnvle ynusepcanvhvie yuebnvle oelicmeusi.

- OBJAJICHHE YHUBEPCAJIbHBIMU Y4YEOHBIMU DETYISATUBHBIMU JEHCTBUSAMH BKJIIOYACT pPa3BUTHE
CaMOOpraHU3alluk, CAMOKOHTPOJIS, CAaMOKOPPEKIMH, B TOM 4YHCIE: yMEHHUs pelarb ydeOHble U
HCCIIEIOBATENIbCKUE 3a/]aul: CaMOCTOSITENIbHO BBIOUPATh CIOcO0 perleHus yueOHoH 3a/1aun (CpaBHUBATh
HECKOJIbKO BApMAHTOB peIlleHHs, BbIOMpaTh HambOoee NOAXOJAIIMA C YY4EeTOM CaMOCTOSATENIBHO
BBIJICJICHHBIX KPUTEPUEB), TUNIAHUPOBATH CBOIO PabOTy IpPU pEIIEHUH Y4eOHON WIIM HCCIIe0BaTENILCKOM
3aJjaud; Ha OCHOBE IOJIy4EHHBIX Pe3yJbTaToB (OPMYIMPOBaTH 000OIIEHNS M BBIBOJIbI, IPOrHO3UPOBATH
BO3MOKHO€ Da3BUTHE IIPOLIECCOB; aHAIU3UPOBATh pPE3YylbTaThl: COOTHOCUTh CBOM JEUCTBUS C
IUTAHUPYEMBIMH  PE3YJIbTaTaAMHU, OCYLIECTBIIATh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh CBOIO
JeATeIbHOCTh HA OCHOBE CaMOAaHaJIN3a U CAMOOLIEHKH.

IIpeameTHbIe pe3yabTaThI

K koH1y 00y4eHus B 7 Kjlacce IpeIMETHbIE Pe3yNbTaThl JOIKHBI OTpaXkaTh c(HOPMUPOBAHHOCTD Y
oOyyJaromuxcs yMeHH:

- pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKUX MOHATUHA: aTOM, MOJEKYJA, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BEILECTBO, CI0KHOE BEIECTBO, CMECh (OJTHOPOIHASI U HEOAHOPO IHASI), OTHOCUTEJIbHAS aTOMHasI
U MOJIEKYJIsIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JII XUMHUYECKOTO
3JIEMEHTAa B COEAMHEHUH, MOJISIPHBIN 00bEM, OTHOCUTEIbHAS INIOTHOCTD Ta30B, AP0 aTOMA, HJIEKTPOHHBIN
ClIoil aToMa, aToMHas OpOUTallb, pajuyc aroma, pacTBOp, MaccoBas J0J BellecTBa (IPOLCHTHas
KOHIIEHTpalusl) B pacTBOPE, MOJIIpHAsi KOHIIEHTPALUS BEIIECTBA B PACTBOPE;

- WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUUECKUX MOHATUN U IPUMEHSTh 3TH MOHATUS IPU
ONMCAaHUM BEIIECTB U UX MTPEBPAIlECHHUH;

- permaTh 3a/1auu B 00J1acTH (PU3NYECKON XUMUH;

- IPUMEHATh OCHOBHBIE OTIEPALUU MBICIUTEIBHON JeSITeIbHOCTH — aHAJIU3 M CHHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMAaTH3AIMIO, KJIacCU(UKAIUIO, BHISIBJICHNE IPUUYUHHO-CIIEICTBEHHBIX CBSI3€H



- ACMOHCTPHUPOBATH BJIAACHHUEC OCHOBaMU XUMHYECCKOM I'paMOTHOCTH, BKJIIO‘-I&IOH.ICﬁ YMCHHA
0e30macHOTO OOpaleHHus C BEIIECTBAMM, HUCHOJIb3yEeMBIMH B TOBCEJIHEBHOW JKM3HHU, a TaKKe 3HAHUE
IIpaBUJI IOBEACHHUS B LIESX COEPEKEHUSI 30POBbSI U OKPY>KAIOILIEH CPEJIBI.

K kon1y 00yuenus B 8 kiiacce mpeJMEeTHBIE PE3YJIbTAThl JOJDKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y
00yJaromuxcst yMEHHIA:

- packpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX TMOHSTHH: peakuuu OOMeHa, »JK30- |
SHJIOTEPMHYECKUE peakiuu; TermioBoi d3ddexr peaknmm, 3akoHa I[ecca W ero CIEACTBHIA,
3aKOHOMEPHOCTEH M3MEHEHHS] CKOPOCTH XMMHUYECKON PEaKIMH, HANPABJICHUS CMEIICHHUS XUMUYECKOTO
pPaBHOBECHS B 3aBHCHMOCTH OT Pa3IMYHBIX (DaKTOPOB;

- pemaTh 3a/1a4u B 00s1acTH (PU3HYECKON XUMUH;

- YCTaHaBJIMBATh 3aBHCUMOCTh CKOPOCTH XHUMHYECKOW PEAKIMW W CMEUICHUS XUMHUYECKOTO
paBHOBECHSI OT pa3IMYHBIX (DAKTOPOB C IIENBIO OIpPENENICHUS] ONTHUMAIbHBIX YCIOBHUN MPOTEKAHUS
XUMHUYECKHX TPOIIECCOB;

- coOmomath mpaBwia Oe3omacHOW pabOTHI B J1a0OPATOPUU MPU HCIOJIB30BAHUU XUMHUYECKOU
MOCYIBI U 000PYIOBAHMSI, a TAKXKE MPaBHJIa OOpAIIEHHUs C BEIECTBAMU B COOTBETCTBUU C HHCTPYKITUSMHU
BBITIOJTHEHUS JTAOOPATOPHBIX OTBITOB U MPAKTHYECKUX padoT;

- TIPUMEHSATH OCHOBHBIE OIEPAIlUN MBICIUTEIFHON JEeITEeTbHOCTH (aHAJM3 U CHHTE3, CpaBHEHHE,
0000IIeHNe, CHCTEMATH3alNI0, BBISBICHHE NMPUYNHHO-CIICJCTBEHHBIX CBSI3€H) NMPU M3YyYCHUU CBOICTB
BEIIECTB U XMMHUYECKUX PEAKINi, BIaJIETh €CTECTBEHHO-HAYYHBIMI METOJIaMH TTO3HAHUs (HaOI0ACHNE,
U3MepeHue, MOJECTMPOBAHNE, SKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN );

- WCHIOJB30BaTh IOJYYCHHBIE TPEACTaBICHUS O chepax MpodecCHOHATBHON IeSTeTbHOCTH,
CBSI3aHHBIX C HAYKOHM M COBPEMEHHBIMH TE€XHOJIOTHSIMH, KaK OCHOBY ISl IPO(PECCHOHATIFHON OPHEHTAIINN
U JJIS OCO3HAHHOTO BbIOOPA XUMHH KakK MPOo(UILHOTO MpeAMeTa IpU MPOJ0JIKEeHHH 00ydYeHUs Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUS; y4acTBOBaTh BO BHEYPOUHOH MPOEKTHO-HCCIEA0BATEIHCKOM
JEATSILHOCTH XUMUYISCKOM\PU3NIECKON i XUMHKO-IKOJOTHUSCKOI HAIIPABICHHOCTH, TPHOOPECTH OIBIT
MIPOBEJICHUS YUEOHBIX HCCIIEI0OBAaHUHN B YCIOBHUSIX 00pa30oBaTeIbHBIX OPraHu3allui, a TaKkKe OpraHu3aluil
(IIEHTPOB) JOTOTHUTEIHHOTO 00pa30BaHUS JETEH.



TemaTn4yeckoe NJIaHNPOBaHUe
IIpeamer: OcHOBBI pu3nUECKON XMMHUHU

Kuace: 7 EH
Ne HanmenoBanue pa3nennos u tem KosnuecTBo yacos OnexrponHsie ((POBEIE)
MIPOrpaMMBbI Bcero KonTpossHbie [IpakTuyeckue o0pazoBaresbHbIE PECYPCHI
paboThI paboThI
Mouyis 1. Ctpoenue aroma - 9 4

1.1 | Monenu aromMoB. ATOMHOE SIAPO. 1 «Poccuiickast aneKTpOHHAs
CtpoeHrie aTOMOB XHMHYECKHIX mkosay (resh.edu.ru)
JIIEMEHTOB

1.2 | DnekTpoHHOE CTPOCHUE aTOMOB U 1 «Poccuiickas anekTpoHHas
MOJICKYJl. ATOMHBIE ¥ MOJICKYJISIPHBIE mkosay (resh.edu.ru)
opOuTtanu

1.3 | Onexrponnsie kKoHpurypanuu. [IpaBuino 1 «Poccuiickast MeKTpOHHAs
XyHnaa mkojiay (resh.edu.ru)

1.4 | DnexrponHsie KoHpuUrypanuu. [IpaBuino 1 «Poccuiickast neKTpoOHHAs
XyHnaa mkojiay (resh.edu.ru)

1.5 | Macca monekyn. OTHOCHTEbHbIE 1 «Poccuiickast MeKTpOHHAs
MOJIEKY/ISIPHBIE U MOJISIPHBIE MacChI mkoja» (resh.edu.ru)
BEIIICCTB

1.6 | Onpenenenue Gopmysbl BEIIECTB O 1 «Poccwuiickas 3neKkTpoHHas
JaHHBIM KaYeCTBEHHOTO U mkoja» (resh.edu.ru)
KOJIMYECTBEHHOTO aHAIN3a

1.7 | Onpenenenue GopMyIibl BEIIECTB 10 1 «Poccwuiickas aneKkTpoHHas
JaHHBIM KaY€CTBEHHOTO U mkojay» (resh.edu.ru)
KOJIMYECTBEHHOTO aHAJIM3a

1.8 | O0o00menne u cucTeMaTU3aIys 3HAHUI 1 «Poccuiickas 35eKTpoHHas
10 TeMaM MOJTyJIs mkosay (resh.edu.ru)

1.9 | MonaynbHas padota Ne 1 o teme: 1 1 «Poccuiickas IeKTpoHHas
«CTpoeHue aTroMa» mkosay (resh.edu.ru)

Moaynb 2. PactBopsl — 8 u

2.1 1 «Poccuiickas 21eKTpOHHas

Y4enue o pactBopax
mkoJiay (resh.edu.ru)
2.2 1 «Poccuiickas IeKTpoHHas

Knaccuguxkarus pactBopoB

mkoJiay (resh.edu.ru)




2.3. | CiocoObl BRIpaXKCHUS KOHIICHTPALIUN 1 «Poccuiickas 31eKTpoHHas
pacTBOPOB mkoJiay (resh.edu.ru)
2.4 | CnocoObl BEIpaXKECHUST KOHIICHTPAIIH 1 «Poccuiickas 3ekTpoHHAs
pacTBOpOB mkosay (resh.edu.ru)
2.5 | O6oOmmeHne u cucTeMaTu3ays 3HaHUH 1 «Poccuiickas 35ekTpoHHAs
110 TeMaM MOTyJIs mkoJiay (resh.edu.ru)
2.6 | MoaynbeHas padota Ne 2 o Teme: 1 1 «Poccuiickas anekTpoHHas
«PacTBOpBI» mkosay (resh.edu.ru)
2.7 1 «Poccuiickast aMeKTpOHHAs
Pemrenne 3anau
mkosay (resh.edu.ru)
2.8 1 «Poccuiickas anekTpoHHAs
Pemenue 3agau
mikoJiay (resh.edu.ru)
8 knace
No HaunmenoBanue pa3aennoB u TeM KonuyecTBo yacoB DneKTpoHHbIE (IUPPOBHIC)
MpOorpamMMsbl Bcero KonTpoJsibHbIe [IpakTnueckue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboTHI
Monyns 1. Xumudeckas TEpMOJIMHAMHUKA - 8 4
1.1 . 1 «Poccuiickas neKTpoHHas
OCHOBBI XHMHYECKOH TEPMOIMHAMUKI
mkojay (resh.edu.ru)
12 . . 1 «Poccwuiickas 3neKkTpoHHas
TemnoBoit 3pPeKT XUMHUUECKOH PeaKInu
mkojay (resh.edu.ru)
1.3 . 1 «Poccwuiickas aneKkTpoHHas
[epBbIit 3aKOH TEPMOTUHAMUKA
mkojay (resh.edu.ru)
1.4 | Tepmoxumus. 3akon ['ecca. CnencrBue 1 «Poccwiickast aeKTpoHHasI
u3 3akoHa ['ecca mkojay (resh.edu.ru)
1.5 | Bropoii 3aK0H TEpMOIMHAMHUKH. 1 «Poccuiickas dnekTpoHHas
DHTponHs mkosay (resh.edu.ru)
1.6 PelleHNE DACTCTHBIX 3a1a1 1 «Poccuiickas IeKTpoHHas
P a mkosay (resh.edu.ru)
1.7 | O0o01enne u cucTeMaTU3anns 3HaHUI 1 «Poccuiickas 31eKTpoHHas
10 TeMaM MOJYIIs mkoJiay (resh.edu.ru)
1.8 | MoaynbHas padota Ne 1 o teme: 1 1 «Pocculickas IeKTpoHHas

«XHUMHYECKas TCPpMOJUHAMUKA»

mkoJiay (resh.edu.ru)

Monynb 2. Xumuueckasi KHHETHKa — 8 1




2.1

CKOpOCTh XMMHUYECKON pPEaKLIUHU.
@akTOpBI BIUAIOIINE HA CKOPOCTh
peakuuu

«Poccuiickas 3JIeKTpOHHas
mkosay (resh.edu.ru)

2.2 | IlpakTiueckas paboTa 1o Teme: «Poccuiickas 35eKkTpoHHas
«3aBHCHMOCTh CKOPOCTH XUMHYECKOM mkojia» (resh.edu.ru)
peaKyy OT KOHIICHTPALIMU PEarcHTOBY

2.3. | IlpakTiueckas paboTa 1o Teme: «Poccuiickas snekTpoHHast
«3aBHCUMOCTb CKOPOCTH PEaKIH OT mkosay (resh.edu.ru)
TeMIepaTyphI»

2.4 | IlpakTiueckas paboTa 1o TemMe: «Poccuiickas aneKTpOHHAs
«Karanurnueckne peakimm mkoJiay (resh.edu.ru)

2.5 | Xumuyeckoe paBHOBecue. OOpaTHMBbIE U «Poccuiickast aneKTpOHHAs
HEOOpaTHMbIe XMMUYECKUE PEAKITHH. mkosay (resh.edu.ru)

2.6 | BimsHue paznuuHbIX (PaKTOpOB Ha «Poccuiickas anekTpoHHas
COCTOSIHUE PABHOBECHS mkoJiay (resh.edu.ru)

2.7 | O0oOmIeHne U cucTeMaTu3anys 3SHaHUH «Poccuiickast neKTpOHHAs
10 TEMaM MOTyJIs mkoJiay (resh.edu.ru)

2.8 | MonynbHas padota Ne 2 o teme: «Poccuiickast MeKTpOHHAs

«XuMu4yeckass KHHETHKA»

mkojiay (resh.edu.ru)




5. [IpunoskeHus: K mporpaMmme
KoHTpoibHO-U3MepuTeIbHbIe MATePUAIbI
7 knace

Mopnynsb 1. Ctpoenue aroma
1. Onpenenure nepuos, rpymily, MOATPYIITY 3JIEMEHTa, dJIEKTPOHHAsE 000J0YKa aToMa KOTOPOTO UMEET
cTpoenue 2e,8e,18e,6e.
2. OmpenenuTe YHUCIO HSHEPreTUYECKUX YPOBHEW W YHCIO BAJICHTHBIX JJIEKTPOHOB Yy JJIEMEHTa C
MOPSLIKOBBIM HOMEpPOM 15.
3. Ompenenute YMCIIO HEUTPOHOB, IIPOTOHOB H AJIEKTPOHOB Y AJIEMEHTA C TIOPSIAKOBBIM HOMEpOM 75.
4. OnpenenuTe YUCI0 HECTIAPEHHBIX 3JIEKTPOHOB Y 3JIEMEHTA C MOPSIKOBHIM HOMEPOM §.
5. M3o0pa3uTe cXeMbI B 3JEKTPOHHBIC (OPMYITBI ATOMOB 3JIEMEHTOB C IMOPSIIKOBEIMU HOMepamu 15 u 22.
Pacnipenenute BaleHTHBIC DIIEKTPOHBI 110 SHEPTETUIECKUM STUCHKAM.
6. KakoBa opmyra coeanHeHus, B KOTOPOM MaccoBasi I0JIst Kauusi cocTaBisieT 55,2%, docdopa - 14,5%,
kucnopoa - 30,2%.
7. YcTaHOBHTE MOJIEKYIIAPHYIO (hopmyiy coennuenus, cocrosiero u3 40% cepsr u 60% xucmoposa.
8. Kakoe koimuecTBO BemecTBa COOTBETCTBYET 88 T yriekucioro raza CO2?
9. Ckonbko mMonekyn conepxkutcs B 6enszone CsHe Maccoii 0,78 r?
10. Ompenenute: A) 4mcIoO MOJIEKYNl, KoTtopoe conepxutcs B 4,48 1 kucinoponma; B) maccy cmecw,
cocrosiier u3 1,12 1 NHz u 1,12 1 SO,

Monyinb 2. PacTBOpbI
1. PaccunTaiiTe MaccoBYIO JIOJIO TITFOKO3bI B pacTBope, eciu k 400 r e€ 20%-Horo pacTBopa nobasmm 50
T BOJIBI.
2. 180 r 15%-HoTO pacTBOpa XJIopuaa Oapusl BBIMAPWIM OO Macchl pacTBopa 145r. KakoBa crana
MIPOLIEHTHAs! KOHIIEHTpaIHs pacTBopa?
3. Omnpenenute Maccy U KOHIICHTPAIMIO pacTBOPA, KOTOPHIN HYXKHO 100aBuTh K 131 8% pactBopa, 4T00bI
nonyuuts 40r 14% pactBopa.
4. Onpenenutsh Maccy 20%-HOTro pacTBOpa COJiM, KOTOPbIM HY>kHO 100aBUTH K 40r 10%-HOrO pacTBOpa
TOM K€ COJU, UTOOBI MOTY4nuTh 17%-HBII pacTBOp.
5. Omnpenenure MOJISIPHYIO KOHIEHTPAILMIO pacTBOpa a30THOM KucioTel, ecad B 500 mi pacTtBopa
conepkutcs 6,3 r a30THOM KUCIIOTHI.
6. Kakyto maccy xuopuia HaTpusi HaJ0 PaCTBOPUTH B BOJE, YTOOBI MOJIYYUTH | JI pacTBOpa ¢ MOJISIPHOI
KkoHIeHTpamuen coau 0,02 Moib/n?
7. Cmemaium 400 MJ1 pacTBOpa XJIOpHIa HATPHS C MOJISIPHOM KOHIIeHTparei 1 mosb/im u 600 M1 pactBopa
XJIOpUJa HATPUsI C KOHIEHTpauei coiu 2 MoJib/1. Onpenenure KoJIMYecTBO BEIllecTBa XJIOPHIa HaTpUs
B MIOJIYYMBILIEMCSI PACTBOPE U MOJIAPHYIO KOHILIEHTPALIUIO 3TOTO PacTBOpa.

8 kiacc

Monaynb 1. XuMudeckas TepMOJIMHAMUKA
1. Ilpu cropanuu metana (CH4) Beraenmnoch 892 k/Ik TerioTel. BeIYMCINTE KOJTHMYECTBO BBIJICITUBILICHCS
TEIUIOTHI PH CrOpaHuu 32 T METaHa.
2. Paccuwnraiite TemnoBoii 3¢ ekt mpoiiecca npeBpaiieHus rpadura B an Ma3, UCIIOJB3Ys TETJIOBbIC
addekThl cnenyronux mnpoueccoB: C(rpadut) + O2(r) = CO2(r) AH1 = —393,5 xJIx; C(anmaz) + O2(T) =
CO2(1) AH2 = —395,3 xJIxk.
3. Chopmynupyiite cneactBus u3 3akoHa ['ecca st pacyéra TermioBbIX 3(Hh(HEKTOB XUMUYECKHX PEAKIUit
Ha OCHOBE: a) SHTANbNHK 00pa3oBaHUs; 0) HHTATBNUN CrOpaHUs BEIIECTB — YYACTHHUKOB PEAKIIH.
Wcnonb3ys aTH cneactBus, paccuutaiite TermioBoil apdext peakuun: C(rpadut) + CO2(r) = 2CO(T)

;i'i.j Hy,, xIlx/Mons i} — 393,5 — 110,5

‘-j,‘_ g-]r\'* k% / Mok — 3935 0 — 2830

HeO6XOHI/IMBIe JUIA pacqéTOB CIIpaBOYHBIC HJAaHHBIC IMPUBCICHBI IO (I)OpMyJIaMI/I BCIICCTB. CpaBHI/ITe
TMOJIYYCHHBIC PC3YJIbTATHI. DK30- UIIH BHI[OTepMquCKOﬁ ABJIACTCA AaHHAasA peaKI_[I/I}I?



4. He npoBojist pacu€ra, ONpeaesiuTe 3HaK U3MEHEHUS SHTPOTIMH B PE3YJIbTATE PEAKIUH, IPOTEKAIONICH B
Hertpanuzarope aBromoduieit: CO(r) + 0,502(r) = CO2(r). ObocHyiiTe cBoi BbIBOJ. Kakoe cBOWMCTBO
TEPMOIMHAMHYECKON CUCTEMBI XapaKTePU3YET SHTPOIUs?

Moaynb 2. XuMmuueckasi KHHETHKA
1. BeiGepute pakTop, He BIUSIOMINN Ha CKOPOCTh XUMHUYECKOW PEAKIINU:
A. laBnenue. b. Karanuzarop. B. Cnoco0 nonyuenus pearentos. I'. Temneparypa.
2. Beibepute ¢axTop, He BIUSIOMINN Ha CMEIIEHHE XUMUIECKOTO paBHOBECHSI:
A. laBnenue. b. Konuentpauus pearupyromux seniects. B. Temneparypa. I'. IIpupona pearupyronmx
BEIIECTB.
3. C yMmeHbIIIEHUEM JIaBJICHUS B 3 paza CKOPOCTh MPSIMON XUMHUYECKOH PeaKklny, ypaBHEHHE KOTOPOH
N2 + O2 < 2NO, yBenmuuurcs:
A.B3paza. b.B9pa3 B.B 27 pa3. T.BS8I pas.
4. Jlns yBenuueHus: CKOPOCTH XMMHUYECKON peakiuu B 32 pa3a (TeMieparypHblil koapduuuent y = 2
HaJI0 MOBBICUTH TEMIIEPATYPY:
A. Ha 30° C. b. Ha 40° C. B. Ha 50° C. I'. Ha 60° C.
5. C yBenuueHueMm KoHueHtpamuu SO2, paBHOBecHE 00paTUMON XMMHYECKOW peakiuu, ypaBHEHUE
koTopoii: 2SO2+ Oz «» 2503+ Q
A. He nsmennrcsa. b. CmecTuTCs B CTOPOHY ITPOAYKTOB peakuuu. B. CMECTHTCS B CTOPOHY HCXOJHBIX
BEIIECTB.
6. Jlnst cMereHnst XMMUYeCKOTO paBHOBECHS 0OpaTHMO peakiny, ypaBHEHUE KOTOPOU
N2 + 3H2 < 2NH3z+ Q, B cTOpoHY MIPOIYKTOB peakIii HE0OX0UMO:
A. Yeennuuth koHneHTpauuio NHs. b. IToBeicute Temnepatypy. B. [loBeicuTh naBieHue.
I'. I[IpuMeHUTH KaTaIM3aToP.
7. IloHW>KeHNE NABIICHUS CMEIAET XUMUYECKOE PAaBHOBECHE BIIPABO B PEAKIIMU, YPABHEHUE KOTOPOH
A.CHs + H.O — 3H> +CO b.CO; + H.O — H2COs3
B.2H> + N2 — 2NH3 I.2C0+0; — 2CO2



