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INOACHUTEJIbHASA 3AIINCKA

HanpaBjieHHOCTh JIOTIOJTHUTEIILHONH 00pa30BaTebHON OO0Iepa3BUBAIOIICH
nporpaMMbl «3aHUMAaTEIbHASI XUMUS) - eCmecm8eHHOHAY4Hds, TOCKOJIbKY OHa
npearnoiaraeT yriiyoJeHHOE U3yUYEeHUE OpraHUYeCKONM U HEOPraHMYeCKOW XUMUH,
pEIlIeHNE SKCIEPUMEHTAIBHBIX M PACUETHBIX 3a/1ay MOBBIIIEHHOW CIIOKHOCTH 10
xumun. Coxepxanue nporpaMmbl «Hyzneca XUMHHU» IOMOXKET MOAPOCTKaM 14-
17ner pacmmpuTh U yriayOuTh 3HAHUSA MO XUMHUH, YCOBEPILIEHCTBOBATb YMEHHUS
UCCIIEI0BATh.

ITo cBoeMy (QyHKIMOHAIBHOMY HA3HAUEHUIO IPOrpaMMa HallpaBlIeHa Ha
yAOBICTBOPEHUE  MOTPEOHOCTEW  OOydaromuxcsi B MHTEIUICKTYaJlbHOM,
HPABCTBEHHOM COBEPIICHCTBOBAHUH, B OPTaHU3AIMH UX CBOOOTHOTO BPEMEHHU.

AKTYaJIbHOCTh TIPEAJIaraéMoON MpOrpaMMBbl 3aKIOYaeTcs B TOM, YTO OHA
OpHMEHTHpPOBAaHA HA NPHUOPUTETHbIE HampaBieHUs HanuoHampHOTO MpPOEKTa
oOpazoBanusi «CoBpeMeHHasi LIKOJa», KOTOpbI peanusyercs Ha Oaze MBOY
Hy6osckoii CII B popmate «Touka pocTa» €CTECTBEHHOHAYYHOTO TTPOQUIISL.

B cucrteme ectecTBEHHOHAYYHOrOo OOpa30BaHMSA XHUMHUS 3aHUMAET BaXHOE
MECTO, OIIPEAEIAIEMOE POJIbI0 XUMUUYECKON HayKH B IO3HAHUM 3aKOHOB IIPUPOJIbI, B
MaTepUaIbHON KU3HU OOIIECTBA, B PEILICHUH IT100aIbHBIX TPOOJIEM YEIOBEYECTBA,
B ()OpPMHUPOBAHUU HAYUYHOUM KapTUHBI MUpA.

JononHutensHass — oOmieoOpa3oBaTenpHas HporpaMma  «3aHUMaTeNbHas
XUMHMSD» CO3/1aHA, YTOOBI B IPOLECCE MOTYYEHHs JOMOIHUTEIBHOTO XUMUYECKOIO
oOpa3oBaHMs ywaliuecs NMpUOOpean XMMHYECKHUE 3HAHUSA O 3aKOHaX U TEOpUsX,
OTpaXXaroIKUX 0COOEHHOCTH XUMUYECKON (HOPMBI IBUKEHUSI MAaTEPHH, IPUOOpEH
YMEHHMSI U HaBbIKM B TIOCTAHOBKE XUMHUYECKOTO 3KCTIIEPUMEHTA, B paboTe ¢ HayuHOM
U CIPaBOYHOM JHUTEpaTypoil, HAYUYHJIUCh JeJaThb BBIBOJABI MPUMEHHUTEIBHO K
KOHKPETHOMY Marepuasly u ©Oojee 0Omume BBIBOABI MHPOBO33PEHUYECKOTO
xapakrtepa. M3yuenue XuMuu oMoraeT MOoHATh OOII1e 3aKOHOMEPHOCTH Ipolecca
MO3HAHUS IPUPOJIbI YETIOBEKOM, METOIbl AHAJIOTUH SKCIIEPUMEHTA, aHATU3 U CUHTE3
MO3BOJISAIIOT MTOHATH HAYKy BO BCEM €€ MHOI00Opa3HH.

ITporpamMma «3aHuMaTenpHast XUMHUS» JAET y4alluMcsl BO3MOKHOCTb BBIOpATh
npo¢uiab 00y4deHMs, MOMOJHMTHh 3HaHUA O IMpodeccusx, paclIupUTh 3HAHUA
npeaMeTa XMMUU, HEOOXO0AUMBIE J1JIs TIOJyYEHUs JalibHENIIero o0pa3oBaHusl.

Wnest JMYHOCTHO-OPUEHTUPOBAHHOIO MOJXOAA, 3aJI0)KEHHas B OCHOBY
IPOrpaMMbl, JIOMMYCKAaeT BO3MOXHOCTb UIMPOKOTO BapbUpPOBAaHUS y4eOHOIO
MaTepuanga IeJaroroM IpU €ro KOHKPETH3aluH, CO3JaHhe€ WHAUBUAYaJIbHbBIX
oOpa3oBaTenbHbIX MapuipyToB. JuddepeniupoBannpiii moaxoa kK 0OyYEHHIO
IpearnoyiaraeT BBHIOOpP ydYalIUMHCS Ha ONpEeAeNIEHHOW CTymeHH OOydeHHus Tex
y4eOHBIX KYpCOB, KOTOpBIE MNPEACTABISIIOT ISl HUX HAWOOJBIIUNA HHTEPEC U C
KOTOPBIMA  OHHM  CBSI3BIBAIOT  CBOIO  JAJbHEUIIYI0  MPOQECCHOHATBHYIO
CHeIUaIU3aLHIO.

Ilenarormyeckass 1eJiecOOOpPa3HOCTh MPOrpaMMbl  3aKJIIOYAeTCS B
3aJI0)KEHHOM B HeW ujee (POpMHUpPOBAHUS T'YMAaHHCTUYECKMX M IKOJIOTMYECKUX
npenacraBieHud. [IpeqmMeToM u3yueHus B MPenIoKEHHOW porpaMMe SBIISETCS He
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IPOCTO XWMHS, @ XUMHS 10 OTHOLICHHIO K YEJIOBEKY M MPHUPOAE, 3HAUCHHE
pPa3JIMYHBIX BEHIECTB B MPHUPOJHBIX 3aKOHOMEPHOCTSIX W B KM3HHM ueloBeka. B
mporpamMme OOJIBIIIOE 3HAYEHHUE HMEIOT METANPEJAMETHBIC CBS3U C JIPYTUMH
y4eOHBIMU JUCITUTUTMHAME: OMOJIOTHEH, Teorpaduei, SKoIoTuen, (pru3nKou.

Takum oOpa3zom, mnpegaraemasi MporpaMma «3aHUMATEIbHAs XUMHSD)
HalpapjieHa Ha Pealu3ali0 OCHOBHBIX HJEd HOBOW KOHUEMIMH XHUMHUYECKOTO
oOpa3oBaHwUs:

a) OXXMBJICHME OHKClepuMeHTa: (GOpMHpPOBAHME YMEHHMU oOpamarscs ¢
BEILIECTBAMH, OHMOJIOTMUECKMM M XUMHUYECKUM JaOOpaTOPHBIM 00OpyAOBaHHUE,
IPOCTEUITUMU TTPOOAMU;

0) mpuoOLIEHNE W Pa3BUTHE Y YYalllMXCS HMCCIENOBATEIbCKUX YMEHHM Ha
npuMepe U3yueHus 00raTcTB pOJAHOIO Kpas;

B) OTXOJl OT 4Ype3MEpHOW aOCTPaKTHOCTU XUMHUH, YCUICHHE MPHUKIATHOM
HaIpaBJICHHOCTH;

I) MOKa3 TEHJCHIMU WHTETPAllMd CMEXKHBIX HayK: OWOJOTHs, XUMUH,
reorpaduu, QUMK U JIp. C LETBIO CO3/IaHUs IIEJIOCTHON KapTUHBI OKPYKAIOIIETO
Mupa.

[Ipennaraemas mporpamma «Uyaeca XuMumy) pacmpsieT U yrryorsieT 6a30Bbie
3HaHUS JIeTe MO0 XWUMHUHU, DPa3BUBAET CHUCTEMY 3HAHUW O MHpE, MPUBUBAET
MPAKTUYECKUE YMEHUS W HABBIKM IO MPOBEJICHHIO SKCIEpUMEHTOB. IIporpamma
AT BO3MOXHOCTh Pa3BUBATh TBOPUECKHE CIOCOOHOCTU yYAIUXCS, 3aHUMATHCS
HAy4YHO-UCCIIEeI0BATEIbCKON AESITENbHOCTHIO, MTOBBICUTH OOIIECTBEHHO-TIOJIE3HYIO
HAIPaBJIECHHOCTb JIEATEIbHOCTH 00bEAMHEHHS TOMOJIHUTELHOTO 00pa30BaHMUS.

[Iporpamma cocrapiieHa Ha OCHOBE nporpamm «O3agadueHHast XUMus» (aBTOp
Toncronyxunckas C.b.,) «Xumus u xumukuny» (aptop [Isatasera T.b.) ¢ uameHennem
CTPYKTYpbl HpPOrpaMMbl U KOPPEKLUHEH CONEpPKAHHS C YUYETOM COBPEMEHHBIX
TpeOOBaHUII K OpraHu3aluy JOMOJHUTEIBHOTO 00pa3oBaHusl JeTel W
MaTepUaIbHO-TEXHUYECKON 02301 MIKOJIBI.

OTMYNTEJbHOH  O0COOEHHOCTHIO NPOrpaMMbl  SIBJISIETCS  TO, 4YTO
3HAUUTENbHAs POJb B MpOrpaMMe OTBOAUTCS XMUMHUYECKOMY 3KcrnepumeHTy. Ha
3aHSTHSIX BBITIOJHAIOTCS 3aHUMATEIbHBIE W HCCIIEIOBATEIbCKUAE JT1a00paTOpPHBIC
ONBITHI, KOTOPbIE HE BCErJa MOTYT IMPOBECTH YYalllMecs B paMKax IIKOJbHOU
nporpaMmbl. XUMHUYECKUNA OSKCIEPUMEHT TPUMEHSETCS OOY4YalOmUMHUCS IS
YCBOECHUSI HOBBIX 3HAHWI, MOCTAHOBKU MEpe]l HUMH IO3HABATENIbHBIX MPOOJIEM.
Pemienne ux ¢ KMCMOIB30BAaHUEM SKCIIEPUMEHTA CTABUT yYalIUXCSl B IOJIOKECHHE
UCCIIEIOBATENIEd, YTO, KaK IMOKa3bIBAE€T NPAKTHKA, OKA3bIBACT IMOJIOKHUTEIBHOE
BIIMSIHUE HA MOTUBAIUIO U3YUEHUS XUMHUH.

Crnenyromiet BaXHOW OCOOEHHOCTBIO TMPOTrpaMMbl  SIBJISIETCS  y4eOHO-
UCCJIeIoBAaTeNbCKas  JEATENbHOCTh OOy4YarONIMXCsl, OpraHU30BaHHAs 4epes
WHIUBUTy ATbHBIE 00pa30BaTEIbHBIC MAPIIPYTHI HIIA B paMKaX HAyYHOTO 0OIIECTBa
ydammxcsa. Y4eOHO-uCCIe10BaTeNbCcKasl AeSITeNbHOCTh UMEET 0co00e 3HaueHHUe
eme ¥ TMOTOMY, YTO 3aHATHS TMPOXOIIT HE TOJBKO B CTEHAX KAOWMHETOB U
JabopaTopuii, HO ¥ B IPUPOIHBIX YCIOBUSX, T/IE YUAIIHECs MPOBOIST HAOIIOACHMS,
otbop mpob, cOop wmarepuana IS OKCIEPUMEHTAIBHBIX HCCICIOBAHUM.
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Pe3yibpratoM Takoill NEATEIbHOCTH SIBISIOTCSA BBIIOJHEHHBIE O00YyYaroIMMUCS
UCCIIEIOBATENbCKUE PabOThI, MPOEKTHI, JOKIAbI, pedepaTbl, KOTOPhIE yUallhecs
NPEICTaBISIIOT Ha HAYYHO-IPAKTHUYECKUX KOH(EpEeHIMSIX, KPYIJIbIX CTOJaX H
JPYTUX MEPONPHITHUIX Pa3IMYHBIX YPOBHEM.

Jlannas oOmepa3BuBaroias nmporpamma pazpaboraHa ¢ yueToM COBPEMEHHBIX
TEHACHLIUN B 00pa30BaHUU U 110 IPUHLUITY MOJYJFHOTO OCBOCHHS MaTepHalia, 4To
MaKCUMaJbHO OTBEYAET 3allpoCcy COLMYMa HAa BO3MOXKHOCTb BBICTPaUBaHUS
peOEHKOM MHAMBUAYAIBHON 00pa30BaTEIbHON TPACKTOPHUHU.

AnpecaTt nporpamMmmabl

[Iporpamma «3aHuUMaTeNbHAs XUMHUS» paccuMTaHa Ha oOywarommxcs 14-17
JeT, JKENAIoIIMX pPAa3BUBATh €CTECTBEHHOHAyYHOE HANPABJIECHUE U HUMEIOLIHUE
UHTEPEC K  M3YyUYEHUIO  HEOPraHMYEeCKOM W OpPraHUYEeCKOM  XUMMHH,
IKCIIEPUMEHTAJIbHON paldoTe.

Ipunyun nabopa B TPyIIbl CBOOOIHBIN: MPUHUMAIOTCS BCE ETH, JKEJAIOIINe
o0y4arbcs o0 JaHHOW MpOorpaMMe.

['pynmbl pa3HOBO3paCTHBIE.

YpoBeHb nporpamMmbl, 00beM U CPOKH: Y POBEHb MPOrpaMMbl 6a30BbIi (1 1
2 rox oOyuenus) u mpoABUHYTHIM (3 U 4 rox oOyuenus). Cpok peanuszaiuu
JOTIOJTHUTEIHHOW 00pa3oBaTeIbHON OOIepa3BUBAOIIEH MporpaMMbl 4 TOja.
3aHATUSA POBOAATCS MO 2 aKaJIEMHUYECKUX Yaca, NPOAOKUTEIBHOCTHIO 45 MUHYT
¢ nnepepblBoM 10 MUHYT.

®opma o0yueHusi: ouHasi. Pazfenbl nporpaMMbl MOTYT OBITh IIEPEBEIECHBI HA
OHJIaliH O0y4Y€eHHUE C MPUMEHEHUEM JUCTAHLIIMOHHBIX TEXHOJIOTUH.

Pe:xuM 3aHATHIA: KOJIMYECTBO YacOB BCEro Ha 0a30BOM ypoOBHE - 288, B TOM
yuciae no 72 yaca KaxJplii rox oOydeHus. Becero yacoB npu BeIOOpe BapHaHTa
oOydeHusi cHayajga Ha 0a30BOM, a TPETHMl M YETBEpPTHIM rox OOyueHHUs Ha
IPOABUHYTOM ypoBHe- 360, B TOM yuCIIe MEePBbI 1 BTOPOil ToA 00yueHus: — mo 72
Jaca, TPETUN U 4eTBEPTHIN Toa 00ydeHus — no 108 yacos.

3aHaTus npoBoAATCsS 1 pa3 B HeJento Mo 2 yaca B yueOHOE M KaHUKYJISIPHOE
Bpemsi. MecToM /Jisl MPOBEACHUS 3aHATUH SIBISIOTCS yueOHbIe KAOMHETHI, TEIUINIIA.

Oco0eHHOCTH Opranu3anuu 00pa3oBaTeJIbHOI0 Mpouecca

KomnuectBo oOyvaromuxcst B rpymnme: 15 dyenoBek. YueOHbIE 3aHATHS MOTYT
IIPOBOJUTHCS CO BCEM COCTABOM KpY’KKa, IO TpyMnam, a TaKKe WHIWBUIYaIbHO (C
Haubosee COCOOHBIMU JIE€TbMU MPU MOATOTOBKE K KOHKYPCHBIM MEPONPUSITHUIM
WIH C AETBMH C 0COOBIMU BO3MOKHOCTSIMU 3/10POBbS).

ITporpaMMa MOCTpO€Ha Ha OCHOBE IPUHLMIIA Pa3HOYPOBHEBOCTH U
IPEIOCTABIIAET 00YYaIOIIMMCSI BO3MOKHOCTh OCBOCHHSI yUEOHOI'O COJEPIKAHUS C
y4e€TOM HUX ypOBHEH 0OOLIEro pa3BUTHA, CIIOCOOHOCTEH, MOTHBALUU.
Pa3HOYypOBHEBOCTH IPOrpPAMMBI PEATIU3YETCS CIEAYIOLUIMM 00pa3oM:

[TepBsiit 1 BTOpOIL rog 00ydeHus: peanu3yroTcs Ha 6a30BoM ypoBHe. Tpetuil u
YETBEPTHIA IOl 00yUeHHUs peann3yeTcsl Ha 0a30BOM WM MPOJABUHYTOM YPOBHE IO
BbIOOpPY 0Oyuaromerocs.

ba3zoBelli  ypOBEHb OCBOEHHMS IPOIPAMMBI  NPEANOJAracT  OCBOCHHE
00yJaroNMMUCs CIEIUATN3NPOBAHHBIX 3HAHUN, 00ECTICYCHUE TPAHCIISIITUN 00IIIeH
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U 1IEJIOCTHOM KapTUHBI TEMAaTUYECKOTO COICPKAHUS ITPOTPAMMBI.

[IponBUHYTHIN ypOBEHb OCBOCHHS MPOTPAMMbI MPEAIOJIaracT yriayOaeHHOe
W3YUYEHUE COACPIKAHUS TIPOTPAMMBI M JOCTYT 00YUaIOMIEroCsl K CIIOKHBIM Pa3zeiam
B paMKax COJIepKAaTEIbHO-TEMATHIECKOTO HAMTPABJICHUS TIPOTPAMMBI.

B yuebHOM 11aHE MPOTPAaMMBI B B y4€OHO-TEMATUIECKUX TUIAHAX MOJTYJIHHBIX
KYpPCOB YKa3aHO pa3HOE KOJMYECTBO YACOB Jisi KaXIOrO YPOBHS OCBOCHUS
COJIEpKaHUS.

[IporpammHOe  coaepkaHue, MeTOJbl, (GOpPMBI, CpeIACTBa OOyYEHHS
OTOUpAIKCh C YUYETOM MPUHUHUIIOB OOYUYEHHS] U OCHOBHBIX HAINpPABJICHUN pa3BUTHUS
JOTIOJTHUTENBHOTO ~ 00pa30BaHus, OTpaKeHHbIX B KoHUenuuu  pa3BUTHS
JOTIOJTHUTENBHOTO  oOpa3oBaHus  nereid  (pacnopsbkenue — [IpaBurtenbcTBa
Poccuiickoit @eneparuu ot 4ceHTsa0ps 2014r. Ne 1726-p).

OOpa3zoBaTenbHbIA MPOLECC pealu3yeTcss B TeueHue 4-X JieT 0o0yuyeHus.
KaxnpIil ron MeeT TEeMaTH4YeCKOE HAITPABIICHUE:

o [Iepgviii 200 00yuenus «51 MO3HAK0 MUP»;

e Bmopoti 200 o06yuenuss «TpyaHble BONpPOChl 00IIell W HeOpraHu4ecKoii
XUMUID);

o Tpemuii 200 obOyuenuss «PelieHue IKCHEPUMEHTAIBHBIX M PacyeTHBIX
32/1a4 NOBBIIIEHHOM CJIOKHOCTH;

e Yemeepmoiii 200 00yuenusi «(QcBelleHHe TNPHUYMHHO-CJIEICTBEHHBIX
cBsi3eil B XMMHYECKUX TEOPHUTX).

Ilepewtit 200 oOyuenusn «A noznaro mup) OpueHTHUPOBAH Ha oOydaromuxcs 14
JeT, TOJHKO HAYMHAOIINX HW3y4aTh NpeaMer «XuMus» B IIKOJE. 31eCh
oOyyarouecss MOJy4aroT MPEJCTaBICHUE O COCTaBE M CBOMCTBAX HEKOTOPBIX
BEIECTB, a TAK)KE MepBOHAYATbHBIE CBEJCHUS O XUMUUYECKHX 2JIEMEHTaX, CHMBOJIaX
XUMHUYECKUX AEMEHTOB, XUMUYECKUX (DOPMYJIax, MPOCTHIX U CJIOKHBIX BELIECTBAX,
XUMHUYECKUX SBJICHUAX, PEAKLUIX COSTUHEHUS U PA3I0KEHUS. SHAKOMCTBO C 3TUMHU
BOIIPOCAMH TIO3BOJIUT YTAyOJEHHO H3ydaTh CIOXKHBIE pa3iesbl MPOrpamMMbl
0a30BOro Kypca, ObICTpee MepedTH K PACCMOTPEHUI0 XMMHUYECKUX SIBJICHUM Ha
OCHOBE YUYEHUSI O CTPOCHHUH BEIIECTBA.

Leab nporpaMmbl: co31aHue yCiIoBUs A7 (POPMHUPOBAHUS Y 00YyUAIOIIUXCS
JeT HAy4YHOW KapTHHBI MHpA dUYepe3 TOBBINICHWE YPOBHS TEOPETHUYECKOU W
AKCIIEPUMEHTAIIBHON XUMAYECKOU IMOJITOTOBKHU.

OcHoBHBIE 321a4U

llosnasamenvhuvie (npeomemmobie):

e CdopmupoBaTth y 00ydalOIUXCS  MPEIACTABIEHUE O  IEIOCTHOU
€CTECTBEHHOHAYYHOM KapTUHE MUPAa;

e Pa3BuBarb ymeHue HaOMOAATh W OOBACHATH XUMHUYECKUE SIBJICHUSA,
POUCXOIAIINE B IPUPOJIE, J1A0OPATOPHH, TOBCETHEBHOM KU3HU;

e  @opMHpOBaTh NPAKTUYECKUE HABBIKA MPOBEICHUSI HCCIEA0BATEIbCKOU
paboThI ¥ OOpallleHHs ¢ XUMUYECKUMHU BEIlIECTBAMU;

e Hayuurtbcs pemarh ycloXKHEHHbIE 3a7auyd, MPONaraHIupoBaTh XUMUYECKUE
3HAHUS CPeId 00YJIArOIITIXCSI.



Jluunocmuvle:

e BocnuTeiBaTh 3KOJOTMYECKUA TPAMOTHYIO JTUYHOCTD.

e B mpoiiecce peanuzanuu NIporpaMmbl pemiaroTcs: 0osee y3Kue U KOHKPETHbIE
LEJU U 33/1a41, YTO OTPAXKEHO B MPOrpaMmax KaxKJ0ro MOIYJIA.

e  ®opmupoBaTh KOMIIETEHTHOCTHU 00yJaronuxcsi: TrOTOBHOCTh K
caM0o00Opa30BaHUI0, K MCIOJb30BAHUID WH(GOPMAIMOHHBIX PECypcoB, K
COI[MAJIbHOMY B3aUMO/JIEHCTBUIO; KOMMYHHUKATUBHAS! KOMIIETEHTHOCTB;
Memanpeomemmuvie:

e Pa3BuBaThH cHUCTEMHOE MBIIUICHHE U JOOWBATHCSI BCECTOPOHHETO PA3BUTHUS
JUYHOCTH;

Copeprkanue epBOTo rojia O0y4YeHHS COCTABIISIOT TPU MOIYJIS:

Monyns 1 «CBoiicTBa BEIIECTBY.

Monyns 2 «Kakue ObIBaIOT BEIIECTBAY.

Monynb 3 «MHOT0O0Opa3re BEIIeCTBY.

Bmopoiui 200 obyuenus «Tpyouvie eonpocwvt odwieii u HeopeanHu4eckou
Xumuuy paccuutaHa Ha oOydaronmxcsa 14 — 15 nmer , UMEIOIIMX OMBIT U3Y4YEHUS
XUMUH B 1IKoJie. O0ydeHne NO3BOJIUT PACIIUPUTH U YIITyOUTh 0a30BbI€ 3HAHUS 110
o0111el 1 HEOPraHMYECKOW XUMHUH U 00€CIeUUT HaBBIKK MPOBEAEHUS TaO0OPATOPHBIX
paboT, TOCTAHOBKY XMMHYECKOTO SKCIIEPUMEHTA U PEIIICHUS 3a/1a4.

Copeprkanre BTOPOTO rojia 00y4eHHUs: COCTABIISIOT TPU MOTYJIS:

Monynb 1«XumMudeckas CBA3b»

Monynb2« X UMUYECKHE PEAKIIAM)

Monaynb 3«XUMUSI METAIIJIOB U HEMETAILIIOBY.

3aBepuInB 00yueHHE Ha BTOPOM rojly 00y4YeHHsl, 00yJaromuiics BEIOUpaeT, Ha
KaKOM YpPOBHE OH OyJIeT B JaJbHEHIIIEM OCBalBaTh IPOrPaAMMY.

Tpemuit 200 oo0yuenusn «Pewenue IKcnepuMeHmanbHbIX U PACYEHHBIX
3a0au no8vIUEHHOU Cc1oxcHocmuy s ydamumxcs 15-16 ner. OH npeanonaraer
pELIEHHE pAaCUETHBIX W OKCHEPUMEHTAJbHBIX 3a/1ad, ITO3BOJIIET BBIACIUTH U
3aKpENUTh OCHOBHBIE MPAaBUJia POBEICHHS PACUETOB C razamMu U pactBopamu. Kypc
MO3BOJISIET TIOKa3aTh OOYYaloOIUMCS JIOTMKY peLIeHUs 3a/ay, pacyeToB IO
YPaBHEHUSIM U B TOXKE BpPEMs MOMOTaeT OBJAJETh OCHOBHBIMU CTAaHJAPTHBIMU U
HeCTaHAapTHRIMU anropuTMamMu. C MOMOIMIBIO 3a7a4 OTPaOATHIBAIOTCS YMEHUS
MPOBOJIUTh HEOOXOAMMBIE B XUMHH pacueTbl. OCHOBHas I1€Ib—3aKpENUTh WU
COBEpUIEHCTBOBaTh YMEHHE IPOBOJAUTh XUMUUYECKUE PACUEThl U BBIYUCIICHUS,
MOKa3aTh OCOOCHHOCTH MPUMEHEHHSI CTAHIAPTHBIX U HE CTAHJAPTHHIX AJITOPUTMOB
pelIeHUs XMMUYECKUX 33/1a4 U YPaBHEHHI.

CopeprkaHue TPEThETo To1a O0YUYCHHS COCTABIISIOT TPYU MOTYJIS:

Monynb 1 «PacdeTsl o XUMHUECKUM (HOopMyIam.

Mopyib 2«Pacuersl, CBI3aHHBIE C Ta3aMHU U PACTBOPaMMI».

Mopyinb 3«Pacuersl 10 ypaBHEHUAM.

Yemeepmutit 200 oOyuenusn «Oceeuienue nPUYUHHO-C1€0CHBEHHBIX C8A3Ell
6 XUMUUECKUX meopusaxy» paccuntan Ha oOyyatouuxcs 16-17 neT u HanpaBlieH Ha
000011IeHHEe W CUCTEMATU3AlMI0 Y4eOHOro Marepuasna 1Mo OCHOBHBIM CHUCTEMaM
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MOHATUH O BEIIECTBE, XUMHYECKON peakuud M XUMUYECKOH TEXHOJIOTHH.
Cucrematuzamusi u 0000IIeHHE MaTepHala OCYyIIECTBISETCS OTAEIbHO IO
CUCTEMaM MOHSTHH, 3aTparuBas IMpPU 3TOM OCHOBHBIE XUMHUYECKHE TEOPHUH IS
pa3penieHusi TEOPETUUYECKON 3aaud O MPOUCXOKIEHUU CBOMCTB BELIECTB, IJIA
YCTaHOBJICHHSI 3aBUCUMOCTHU: COCTaB-CTPYKTYypa-CBOMCTBA.

Conep:kaHue 4YeTBEPTOTO rojia 00yUEeHUS COCTABIISAIOT TPH MOIYJIS:

Moayns 1 «CucteMa MoHATHII O BEIIECTBEY.

Monynb 2 «OHepreTuka XMMHUYECKOM PeaKium.

Monyns3 «KuHeTrka XUMHUYECKOU PeaKInm.

Dopmbl opeanuzayuu 0Opaz08amenbHO20 npoyecca

OcHoBHOI (hopmoOii opraHu3aluy y4eOHOro mpoliiecca o JaHHOW MporpaMMe
SBJISIETCSI 3aHATHE, HO TPEAYCMOTPEHO PETYJIIPHOE BKIIOYEHHE B 00pa30BaTEIbHBIMI
npoiecc Takux (opMm, Kak JeloBas Hrpa, SKCKypcus, IUCKyccus, ae0artsl,
KOH(epeHIIns, caMoCTOoATeNbHAs padoTa OOyJaronuxcsi M0 BBEIOPAHHBIM TEeMaw,
UHAMBHUAyalbHbIE W TPYINNOBBbIE KOHCynbTauuu. JlaHHble (QOpMBI MOMOTAIOT
aKTUBU3MPOBATh OOyYeHHE, TpUIaB €My HCCIeIOBATEeIbCKUN, TBOPUECKUN
XapakTtep, M TakuM oO0Opa3oM TiepenaTb HHHUIMATHBY B OpraHU3allid CBOEH
NIO3HABATEJILHOM AESTEIBHOCTU B PYKH O0yYarOIIUXCS.

Jlis moBbllieHHsT 00pa30BaTENIbHOTO YpPOBHS M TOJYYEHHUS HABBIKOB I10
IPAaKTUYECKOMY  HMCIOJIb30BAHUIO  MOJYYEHHBIX  3HAHWM,  OPOrpaMMOu
npeaycMaTpuBaeTcs NpPOBEJICHUE psAlia JTA0OpaTOPHBIX M TMPAKTHUECKUX pPadoT,
KOTOpbIE JIOJKHBI TPOBOJUTHCS B CHELUATBHO OOOPY/IOBAHHOM XHMMHUYECKOU
Ja00paTopuu UiIu KaOMHETE.

Xumuueckas jabopaTopus, a Tak XK€ KaOWHET XMMHH SIBIISIIOTCS 30HAMH
0co00T0 pHUCKa, MO3TOMY HE TOJBKO Ha MEPBOM, HO M HA BCEX MOCIEIYIOLIUX
3aHATUSAX CJeAyeT YAENATh NPHUCTAIbHOE BHUMaHUE BOIpocaM 0Oe30MacHOCTH
TpyJa, IpaBwjiaM OOpalleHHs ¢ XUMHYECKHMM OOOpYIOBAaHHEM M PEaKTHUBAMH,
IPOBOJUTh MHCTPYKTAXKU, TEMOHCTPUPOBATH OTIEIbHBIE MPUEMBI, ONMHUPASACH NPH
TOM Ha HOPMAaTUBHBIE JOKYMEHTHI, HIMEIOIINECS B 00pa30BaTEIbHOM YUPEKICHHH.

Boimonnenue mabopaTOPHBIX W MPAKTHUYECKHX pPabOT JaeT BO3MOXKHOCTH
00y4JamuMcsi CaMOCTOSITENIbHO OTKpBIBaTh [UIsl ce0si 4YTO-TO HOBOE, JeNaTh
BBIBOJIbI, aHATU3UPOBATh CUTYAIUIO C BBIABMKEHHEM THIIOTE3, UTO BEIET K OoJjee
IIIyOOKOMY YCBOCHHIO XUMUYECKUX MOHITHH U MPOLECCOB.

[Ipu BBIOOpPE (hOpM M MPUEMOB OpraHU3alMKU Tpoliecca O0yUeHHUs CleIyeT
YUUTBIBATh, YTO JIaHHAs TNporpaMma HOCHUT TPAKTHUYECKUX  XapakTep.
Teopernueckue CBEJIEHUS YCBAMBAIOTCA JETbMH B XOJ€ MPAKTUYECKOH paboThI,
BBITIOJIHEHUS MPOEKTa WK Oecel] C Mearorom.

YBiekaTelbHbIe XUMUYECKUE OMBITHI C MPUPOJIHBIM MaTEpHAIOM, COOpaHHBIM
caMUMH OOYYarOUIMMUCS, M MAaJECHbKHE «OTKPBITUS» HE TOJbKO PACIIUPSIOT
KpPYyro3op, YIJIyOJIsilOT 3HaHHS, HO U BOCHHUTHIBAIOT JIOOOBb K POJHOM MpHUPOJE,
CBOEMY Kparo, a 3HaYyuT OepeXHOE OTHOIICHHE K HEe. A coueTaHuEe Pa3BUTOTO
MHTEpeCa K NCCIIEI0BATEIbCKOMN NEITENBHOCTH SIBISAETCS OCHOBOM JJIsI JaJbHEUIIIEH
npo(OpUEHTAIIUHN YUAIIUXCS.



YUYEBHBIN IIJTAH TIPOT PAMMBI

Konuuecmeo uacoes

» 00 oOyuenusa u nazeanue ba3oBblii ypoBeHb IIpoaBUHYTHIN YPOBEHb
" mMoodyna nPaAKmMuK
ecezo |meopus y 6ceco | meopusa |npaKkmuka
1 IlepBblii rog 00yyenus «51 7 18 54
MO3HAI0 MUP»
) Monayns 1 «CBolicTBa 24 6 18
BEILIECTBY
3 Monyib 2 «Kakue ObIBatoT 24 6 18
BEILIECTBAY
4 Moy 3 « MHOTOOOpa3He 24 6 18
BEILIECTBY
BTopoii roa o0yuenust
5 |«TpyaHble Bonpochl o0men | 72 18 54
U HEOPTaAaHUYeCKOil XUMMHI»
6 Mopynb 1 «Xumuueckas 24 6 18
CBS3b»
7 Monaynb 2 « XUMHUYECKUE 24 6 18
CaKIINI»
] Monaynb 3 «XUMHUA METAIIOB 24 6 18
1 HEMETAJLIOBY
Tpertuii rog o0yuenust
«Pemienue
9 DPKcnepMMEHTAJbHBIX U 72 18 54 108 27 81
pacyeTHBIX 32124
MOBLIIEHHON CJ0KHOCTH»
10 Mopyns 1 «Pacuersl mo 24 6 18 36 9 27
XUMUYECKUM (popMymam»
Monaynsb 2 «Pacuersi,
11 [cBs3aHHBIE C Ta3aMU U 24 6 18 36 9 27
ACTBOPAMI
12 Mopynb 3 «Pacuersl o 24 6 18 36 9 27
PABHCHHSIM)
[UeTBepThlil roa 00y4eHust
13 [(OcBeimenue npuHIKO- 72 | 18 54 108 27 81
CJIeICTBEHHBIX CBA3EH B
XHUMHYECKHX TEOPHIX)»
14 Mopynb 1 «Cuctema noHsITHI 24 6 18 36 9 27
0 BEIECTBEY
15 Monaynb 2 «VBHepreTHKa 24 6 18 36 9 27
XUMHYECKON PEeaKIIHI)
16 Moayns 3 «VKI/IHeTI/IKa 24 6 18 36 9 27
XUMHYECKON PEeaKIIHI)
17 [MToro mo mporpamme: 288 72 216 360 90 270

COAEPXAHUE ITPOI'PAMMBbI
IlepBbiii roa 00y4enust «51 mo3Haw Mmup»
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MOJIYJIb «CBOHUCTBA BEIHIECTB»

Monaynb «CBOICTBa BELIECTBY» HOCUT O3HAKOMUTENIBHBIN XapakTep, pacCUUTaH
Ha pPa3BUTHE JTHO003HATEIHLHOCTH, UHTEPECA K XUMUH.

Heab—mponeneBTuka U pacmpeHue Kpyro3opa 00y4Jaronuxcs npy n3y4eHuH
XUMHUUYECKHUX SIBIICHUM, MPOUCXOASIIMX B OKPYKAIOIIEM HaC MUDE.

3aoauu:

pa3BUBaTh MHTEPEC K HAYKE XMMHUU; COBEPLICHCTBOBATh YMEHUE padoTaTh B
KOJIJIEKTHUBE;

MPUBUBATH HABBIKM CAMOCTOSITENIbHON pab0TaTh C pa3IMYHBIMU UCTOYHUKAMHU
uHpopMaru.

Ooicuoaemvle  pezynbmamosvl 061A0CHUA NPEOMEMHBIMU 3HAHUAMU U
YyMeHuamu
B pesynbrare o0yueHust o MOAYIIIO OOYUaIOIHeCs: Oy0ym 3HAmMb.
® OCHOBHBIE MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUCHUS;

® e3akoH COXpaHEHUSI MAaCChI BELICCTB;
: ® CUMBOJIbI XUMUYECKUX DJIEMEHTOB;
erpaBmiia pabOTBI C  BEMIECTBAMHU M MPOCTEHIIMM  XUMUYECKUM
obopyoBaHUEM
0yoym ymems.
e 00paImaThCs ¢ Ja00paTOPHBIM IITATUBOM, TPOOUPKAMHU, TOPEIIKOM U T.1I.;
® pacTBOPATH TBEP/ABIC BEIIECTBA, HarpeBarb, MPOBOIUTH (PUIBTpOBaHUE,
BBIITAPUBAHUE,
® ONpeAensaTh BOIAOPOJH, KHUCIOPOA, YIVIEKHCIBIM Ta3, pacTBOPbI KHUCIOT U
IIEJI0YECH;
® yMETh Pa3bsACHATH HA IPUMEpPaxX 3HAaUCHUE 3aKOHA COXPaHEHUS MACCHI,
e coOmoaTh TpaBWia TEXHUKH  O€30MacHOCTH MPU  MPOBEACHUU
71a00paTOPHBIX padoT.
Yyeono-memamuueckuit nnan mooynsa

No KosauuecTBo yacoB @opMBbI KOHTPOJIS

n/n Hauveroanue rembt Bcero | Teopus | [IpakTuka

1. [Mup Tak UHTEpECEeH, HO KaK Bxonnas quarnoctuka. AHKETa
€ro MOHSATH 8 2 6 «3Hal — HE 3HAK. YMEH—HE

YMEIO.

2. |CoiicTBa BEIIIECTB, OKCKypcHsi B alnTeKy H
[IPEBPALLICHUS BelIeCTB & 2 6 AIITCYHbIN My3€eHn T.
JIpYT B Apyra YpronuHcKa.

3. |A3yueHue COCTaBa [logBeneHUE UTOTOB MOZYJISA.
BEILIECTBA - IEHTpaJIbHOE & 2 6 Wrpa-BuKTOprHa «Xumus
BBCHO XUMHUU BOKPYT MCHS».

HToro no moxyJo: 24 6 18

Conepxanue y4e0HOr0 MOIYJIst
Tema 1. Mup Tak HHTEpPeCeH, HO KaK ero NOHATb.
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Teopusa. IlpeseHtanus Kypca: LE€IU W 3aJa4d, OpraHU3alus 3aHATHH U HX
cnienuuka.

[Tpeamet xumuu. ITpoucxoxaenue ciaopa "xumus". Mecto XUMHH CpeAN HAYK
0 IIpUpPOJE.

Ilpakmuxka. 3HaKkoMCTBO ¢ rpynnoi. MHCTpyKTax 1o npaBujiaM MOBEJACHUS Ha
3aHATHUSAX.

Ilpakmuueckue pabomuvl «3HAKOMHMCS C XUMHUYECKOW jaboparopuel, ee
0o0opyA0OBaHuEM, C NpaBUIaMH 0€30IIaCHOCTH B HEM ¢ MpUEMaMU B3BELIMBAHUS U
(GunbTpOBaHMS, U3yUYEHHUE MTPOLIECCOB NEPETOHKHU, OUUCTKU BELIECTB OT IPUMECEH;
3HAKOMCTBO C IIPaBWJIaMU I10JIb30BAHUS HArpeBaTeNbHbIX NPUOOPOB: IUIUTKH,
CHUPTOBKH, Ta30BOM TOPEJKH, BOASIHOW OaHU, CyLIIMJIBHOTO IIKada; 3HAKOMCTBO C
pa3IMYHBIMM BHUJAMM KIACCU(PUKALUN XUMHYECKMX pEaKTUBOB U IpaBUIaMU
XpaHEHUs UX B 1a00paToOpum.

Henosaa uepa «llnanumpoBanue paOOTBI KpyKKa Ha Yy4eOHBIH TOI».
3HAKOMCTBO C KaJ€HAapeM KOHKYPCHBIX MEPOIPUATHIA.

Dopmvl KOHmMPONA: BXOAHASI JUATHOCTHKA. AHKETa «3Hal0 —HE 3HaI0. Y MEIO—
HE YMEIO».

Tema 2. CpoiicTBa Bemecrsa.

Teopus. BemectBo 1 Teno. BemlectBa BOkpyr Hac u B Hac camux. CBOKMCTBa
BEILIECTB:  arperarHoe  COCTOSIHWE, LBET, 3amax, AJIEKTPOINPOBOJHOCT,
TEIUIONPOBOJAHOCTh M T.A. 3a4€M HY)KHO 3HaTh CcBoMcTBa BemecTB? KameHsb -
nepBelii 00BEKT u3ydyeHus uyenoBeka. [IpeBparieHue BewecTs Apyr B JApyra.
Xumuyeckass peakuus. IIpu3Haku W yCIIOBHS TEYEHUS XWMHYECKHUX PEAKIUM.
['opeHbe - 0/1HA U3 NEPBBIX XUMUYECKUX PEAKIU, U3BECTHBIX Y€JI0BEKY. POJb OrHs
B CTaHOBJICHMM 4YesioBeka. Jlerennbl u Mudsl 00 orHe. BemectBa roproune u He
roprouue. Mzyuenne peakuuy ropeHus.

Ilpaxkmuxa. JlabopamopHvie onvimoi:

1. PaccmarpuBaHue NpeIMETOB, CACIAHHBIX U3 OJJHOTO U TOTO K€ BEIIECTBA.

2. PaccmarpuBaHue npeaMeTOB, CACIAHHBIX U3 PA3HBIX BELIECTB.

3. PaccmaTtpuBaHue BEUIECTB C pa3HbIMH (PU3NYECKIMH CBOMCTBAMU.

Ipaxmuueckue pabomul.

1.M3y4yaeM cBOMCTBA BEILLIECTB.

2. IIpoBoiMM XMMHUYECKHE pEAKUMU C LEIbI0 BBISBICHUS NPHU3HAKOB U
YCJIOBUM T€YEHUSI XUMUYECKON PEAKIIUH.

Dopmvl KOHmMpPoaa: IKCKypPCUs B alITEKy U alITCYHBIN My3€l I'. Y pIONMHCKA.

Tema 3. H3yuenue cocmaesa eeuwjecmea — yeHmMpPAIbHOe 366HO XUMUU.

Teopua. W3 dyero cocroar BemecrBa? J[lenumo 1M BEMIECTBO O
OeckoHeuHOCTH? ATOM - HeAeaMMas YacTUIla, COCTaBHAas 4YacTh BCEX BEIICCTB.
Monekynpl. XuMMHYECKMHA 3JIEeMEHT. BemecrtBa INpoCTbIE W CIIOXKHBIE.
Osnakomienne ¢ cuMmBoaamu sneMmentoB. CumBonel H, 0, S, P, C, I, Br, Cl, Si.
[TonsiTue xumuueckoil gopmyinel. YncTeie BemiecTBa U cMecd. OTHOpPOAHBIE U
HEOMHOKpaTHble cMecu. CmocoObl  pa3meneHus CMeced:  OTCTauBaHHE,
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bunbTpoBaHKe, KPUCTAUIM3ALINS, TIEPETOHKA, XpoMaTorpadusi.
Ilpaxkmuxa. JlabopamopHvie pabombi:
1. Mogemupyem xumudeckue GopMyIIbl.
2. T'otoBuM cmecHu.
IIpakmuueckue pabomol:
1. OuncTKa MOBapEeHHOW O (PHIIBTPOBAHUEM U BHITIAPUBAHUEM.
2. Ouucrtka MEIHOTO KyNnopoca NepeKpUcTaLIn3aIus.
Ilposeodenue 3anumamenvHuviX ONLIMOE TIO TEeME «XHUMHS B TMPUPOILH:
XumMuueckue Bogopocin. TeémHo-cepass 3mes. OpuruHaiabHOE — SMIO.
MuHepanbHbll «xamenaeon». PaboTa ¢ STUKETKOM MOOIIETro CpeCTBa:
Omnbit 1. Onpenenenne KUCIOTHOCTH.
Omnbit 2. OnpeaeneHrne MbUIKOCTH.
OmpiT 3. CMBIBa€MOCTH CO CTaKaHa.

Dopmbl Konmponaa: NOJABENCHUE UTOTOB MoayJisd. Urpa-Bukropuna «Xumus
BOKDPYT MEHSD.

MOAYJIb 2 «KKAKHUE BBIBAIOT BEHLIECTBA»

Monyns «Kakue OBIBAIOT BENIECTBA» JaeT MPEACTaBICHHE O CTPYKTYpe
BEILIECTBA, €ro BHYTPEHHEM CTpOoeHMH. HarisaHo mnoka3biBaeT 3aBUCHUMOCTD
CBOMCTB M XapaKTEPUCTUK BEIIECTBA OT €ro crpoeHus. [lo3BoisisieT HayuyuThCA
IpyNIUpoOBaTh BEHIECTBA UCXO/S U3 OCOOCHHOCTEN UX BHYTPEHHETO CTPOCHHS.

Leab MoayJisi — MOKa3aTh BIUSHUE CTPYKTYPbI BEIIECTBA HA €r0 CBOMCTBA, a
TaK)K€ 3aBUCUMOCTh XMUMHUYECKHUX OCOOEHHOCTEW BEIIeCTB OT HX BHYTPEHHEU
CTPYKTYDBHL.

3aoauu:

®pa3BUBATh UHTEPEC K COCTABY U CTPOCHUIO BEIIIECTBA;

®COBEpIICHCTBOBaTh yMEHUE paboTaTth ¢ Ja0OpaTOpHOM TMOCYlIOH U
000pyA0BaHUEM;

®[IPUBUBATh HABBIKK PabOTaTh MO aHAJIM3Y U TPYNIIUPOBKE JaHHBIX.

Ooicuoaemvle  pe3ynbmamovl 061A0CHUA NPEOMEMHBIMU 3HAHUAMU U
yMmeHuamu

B pesynbrare o0yueHust mo MO0 00y4aromuecs 6y0ym 3Hamb:

e CrocoObl TOYYeHHS KHCIIOPOJa, BOAOPOMA, YIVIEKHCIIOTO Tas3a; OTIAYHUS

OCHOBHBIX T'a30B I UX OCOOEHHOCTH;

®IIOHSTHE COJICH U OpPraHN4YCCKHX BCIICCTB,
® CHMBOJIbI XMMHWYCCKHUX 3JICMCHTOB,
¢ COCTaB BO3JyXa, IIOHATHC ((HHCpTHbIﬁ ras», €ro CBOMCTBA U IMPUMCHCHHUC.

e eJciiCTBHME KHCIIOT Ha pas3/IMYHbIE BENIECTBA U OCOOEHHOCTH B3aUMO/ICHCTBHS
* CHUMH;

® eur0 TAaKOE OCHOBAHHE, MX I10Jb3a B XHMHH, OCOOEHHOCTH, CBOMCTBA,
®  IpuMeHEeHHE;

[ J

[ J
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0yOoym ymemnw.

e oOpamarbcs ¢ 1abopaTOPHBIM IITATUBOM, MPOOUPKAMU, TOPETKOM U T.1.;

®PACTBOPATH KUCIIOTHI, OCHOBAHUSI B BOJIE;

®OTJIMYaTh OCHOBHBIE OpPraHWYECKHE BELIECTBA, Ha3bIBaTh MX BIUSHUE Ha
OpraHu3M;

®OTIpEACIATh BOJOPO, KHUCIOPOJ, YTJEKUCHBIA Ta3, PacTBOPHl KHUCIOT H
MIEJIOYEH;

epaccMaTpuBaTh 00pa3lbl, 0000IATh, BBIACNATH TJIABHOE, AeNaTh BBIBOJ,
coOmoiaTh MpaBWja TEXHUKH OE30MacHOCTH IpH MPOBEACHUHU J1aOOPaTOPHBIX
pabor.

Yyeono-memamuueckuit nnan mooynsa

KosmnuecTBo yacoB
Ne i/m| HaumeHoBaHUe TeMbI DopMbI KOHTPOJISA
Bcero | Teopusi |[IpakTuka

1. |Kakue OBIBArOT BEIIECTBA 12 3 9 TectupoBanue
IlogBeneHue  UTOTOB

2. [I3BIK XUMUH 12 3 9 Monynst. Komnoksuym|
«SI3BIK XUMHUWY.

HToro mo moayJio: 24 6 18

Conepxxkanue yueOHOT0 MOILYJIs1

Tema 1. Kakue ObIBaIOT BelecTna.

Teopusa. Knaccudukaius BEIIeCTB Ha MPOCTHIC U CIOXKHBIC. JeeHne mpocThIx
BEIECTB Ha MeTaliIbl 1 HeMeTailibl. CumBoJiel MmetaiuioB Al, Fe, Cu, K, Na, Ca, Ba
Mg, Ag, Au, Hg, Ni, Cr, Mn.

Kucnopon, ero orkpsitue. [lonydyenue kuciopona u3 IepMaHraHaTa Kavs.
Cobupanue Kuciaopoaa ABYMs CIIOCOOAMU: METOJIOM BBITECHEHHS BO3[yXa U
METOAOM BBITECHEHHs BOIbl. OmnpeneneHne Kuciaopona. ['opeHue cepbl, yris H
JKeJe3a B KUCIOPOJIE.

Bonopon — cambiit nerkuit ra3. Mctopus ero otkpseitusa. ['opeHue Bogopoaa
"I'pemyuas cmecs'. Onpenenenre Bo0poaa, MOJTyUYeHHE.

VYraexucnsii ra3. llomyuenune ero m3 mpamopa unu mena. OnpeneseHue
YIJIEKHUCIIOTO ra3a ¢ MOMOIIBI U3BECTKOBOM BO/IBI.

CocraB Bo3ayxa. M3yuenue cocraBa Bo3ayxa. Pons A.JlaByasbe. [lonstue 06
WHEPTHBIX razax. HeoH, aproH, ux npuMeHeHue.

Kucnotel. Kucnorel B mpupone. PactBopenme kucinor B Boxe. [lelicTBue
CEpHOM KHUCJIOTHI Ha TKaHb. Mephl MPETOCTOPOKHOCTH TIPH pabOTE C KUCIOTAMH.
JlelicTBue KUCIOT HA NHIUKATOPBI.

OcHoBanus. PactBopenue ocHoBanui B Boze. [l{enoun. /leiicTBue mienoyei Ha
OpraHu3M uejioBeka. Mepbl MNPEeOCTOPOKHOCTU MpH padoTe CO IIETOYaMHU.
JlencTBuE 1IEI0YEN HA UHIUKATOPBI.

Comu. Kakue OwiBaroT conu? Comm B mpupone. IloBapennas conb. Posb
MIOBAPEHHOM COJIM B UCTOPUU YEJIOBEUECTBA.
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Opranuueckue BellecTBa: OCJKH, )KUPHI, YIJIEBO/Ibl, HYKIEHMHOBbIE KUCIIOTHI,
YX POJIb JJISI ’KUBBIX OPraHU3MOB.
Ilpakmuka. JlabopamopHvie pabomui:
N3yyaem CBOMCTBA METAJIOB.
PaccmaTtpuBanue cruiaBoB Meau 1 xelesa.
OOHapy)eHue KUCIOT B MPOAYKTaX MATAHUS.
JleicTBHSI MHIUKATOPOB HA KUCJIOTHI U LIECJIOYH.
PacTtBopeHne oCHOBaHUM B BOJIE.
. PaccmatpuBanue o00pasiioB coseil.

lIpakmuueckue pabomol:

1. Tlomydaem, cobupaem u onpenesnsieM KUCIOPO U BOJOPO/I.

2. HM3ydaem CBOMCTBa METAJIJIOB.

Jlemoncmpayuonnvie onvimol: «Bynkan» Ha cToJie, «3€JCHbINH OTOHbY, «Bona-
KaTanau3aTtop», «3BE3[HbIA oKLY, «Pa3HolBeTHOE Mmiamsy, «Boaa 3axuraer
OyMmary».

Dopmvl KOHMPOAA: TECTUPOBAHNUE.

S e i A

Tema 2. A3vik xumuu.

Teopus. Xumus - HayKa o BenlecTBax. Kakue ObiBatoT BemecTBa? Metaiuibl U
HeMeTasuibl. OKCHJbI, KHCIIOThI, OCHOBAaHMS, CONH. PU3HYECKUE M XUMUYECKHE
cBoricTBa BenlecTB. [IpeBpamenus BemecTs apyr B apyra. IIpusHaku u ycioBus
TEYeHUs XuMmuueckod peakuuu. CocTaB BeleCTB. XuUMHUYEcKas Qopmya.
BanentHocts. OmnpejeneHue BajJeHTHOCTH IO XMMMUYECKOH ¢opMyiie. 3aKOH
COXpaHEHUsI MacChl BEUIECTB. XUMUYECKNE YPaBHEHUS.

Ilpaxmuka. Ilpaktnueckas padota «IIpeBpaiieHus BewmecTs Ipyr B Apyray,
«OrnpeneneHue BaJEHTHOCTU MO XHUMHUYECKOW (opmyne», «3aKOH COXpaHEHHUs
Macchl BelecTBy. Pemenne xummuyeckux ypaBHeHUM. [10AroToBKa K KOJUIOKBUYMY .

@Dopmur koumpona: llonBenenue wuToroB moxayisd. KomokBuym «SI3bIK
XUMUN.

MOAYJIb 3 «<MHOT'OOBPA3HUE BEIIIECTB»

Heab MoayJisi — MO3HAKOMUTH O0YYAIONIUXCSI C MHOTOOOpA3MeM BEIECTB U
0COOEHHOCTSIMU UX B3aUMOJEHUCTBUSA IPYT C IPYTOM.

3aoauu mooyasn:

1) W3yuuTh XuMUYECKHUE PEAKIIMU U KJIaCCU(PUKALIUIO BEIIECTB;

2)  BocnurtbiBaTh aKKypaTHOCTh U O€peXHOE OTHOULIEHHS K JabopaTopHOM
nocyjie 1 000pyJ0BaHUIO;

3)  CdopmupoBarh NpeaCTaBICHUE O CTPOCHUHM aTOMa Yy Pa3IU4HbIX TPy
XUMHUUYECKUX IJIEMEHTOB

Oorcudaemvie npedmemmusle pe3yiomamsl 0C60CHUA MOOYIA

[To okoHuaHUM MOAYJIst OOyJAIOIITHECS OYOYM 3HAMb

e [loHATHE XUMUYECKON PEAKIINH;

o [loHsiTHS CKOPOCTH, OOPATUMOCTH, 3aMelIEHUsI, 0OOMEHA B pEaKIIHIX;
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Uro Takoe peakuusi HEMTpaIu3aluy,

Yo Takoe aToMm, 3aps, Macca,

[IpaBuna pa®oThl ¢ 000PYI0BaHUEM U MTOCYI0H;

IIpaBuiia BEIYKMCIICHNS U PELLIEHUS YPABHEHNN;

0yoym ymems.

® OTJINYATh BEIIECTBA (KUCIOTHI, OKCUBI, IIEJIOYH) IPYT OT APYTra;

® [IPOBOJIUThH PEAKLIMU U XapaAKTEPU30BaTh MPOLIECC U MOITYUYEHHBIE BEILIECTBA,
COCTABJISITh YPAaBHEHHUS PEAKIINIA;

¢ HAa3bIBATH Y4CTH aTOMA, U3IrOTABJIMBATbL MOACIIM CTPOCHUA aTOMA.

Yueono-memamuueckuii nnan mooynsn

e KoanuecTBo yacoB
- HanmenoBanue Tem IIpakr ®opMbl KOHTPOJIA
n/n Bcero |Teopust
HKAa
1 N3ydaem xumuueckue 3 ) 6 OTyeThl O MPAKTUYECKUM
€aKkLuu pabotam.
2 |MuorooOpasue BEIIeCTB 8 2 6 Tectupoparue, oruersl no
NpPaKTUYECKUM padoTaMm.
[TonBenenue uToros
3 ATOM — cocTaBHasl 4acTh ] ) 6 Moysi. Kpyriblid cton
BEILIECTB «B3risa Ha MUp BOKPYT Hac
C TIOMOIIIBIO XUMHUUY.
HToro mo moayJio: 24 6 18

Conep:xanune yueOHOT0 MOIYJIA

Tema 1. U3yuaem XxumMn4ecKue peaxkuum.

Teopusa. CylIHOCTb XMMHMYECKOW peakiuu. TUIbl XUMHYECKUX PEAKIUN:
pa3IoKeHMsI, 3aMeIIeHUs 1 OOMeHa. Peakinu 3x30- 1 sHIOTEpMHUUECKHe. Peakmum
obpatumebie 1 HeoOpaTuMbie. CKOPOCTh XUMUYECKUX PEAKITHI.

Ilpaxkmuxa. JlabopamopHvle onvimoi:

1. PasnoxeHue Maiaxyurta Mpyu HarpeBaHuu.

2. 3amenieHuEe MeU B pacTBOPE XJIOpUJIa MeIH (2) KEIe30M.

Dopmbl KOHMPOAA: OTUETHI IO MIPAKTUIECKUM padboTam.

Tema 2 .Muozooopa3zue eeujecme.

Teopua. Knaccudukamuss U CBOMCTBa BeliecTB. MHOrooopasue BEIIECTB.
Knaccuduxanus BemectB 1o cocraBy. Okcuapl, ux coctaB. [lomydeHue okCuaoOB
peakuMeld TOPEeHUsI MPOCThIX W CJIOXHBIX BemiecTB. CoCTaBleHUE YypaBHEHUU
pEaKLMKU TOPEHUS CIOKHBIX BEHIECTB. Y CJIOBHS BO3HUKHOBEHUSI W MPEKPAILICHUS
ropeHusa. MejieHHOe OKUCIEeHHE. Mepbl TPeaynpexKICHUS TTOKAPOB.

Knaccudukanuys okcuoB Ha OCHOBHBIC, KUCIIOTHBIC, aM(OTEPHBIC.

KucnoTel, mx cocTaB, Kiaccupukamus Ha KHACIOPOAOCOACpKANTUE W
OECKHCIOpPOJIHbIE, HA OJIHOOCHOBHbBIEC, JIByXOCHOBHBIE U  TPEXOCHOBHBIE.
KucnotHeii octatok. BaneHTHOCTP KHCIOTHOTO OCTaTKa, pOJb KHUCJIOT JJIst
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OpPTaHU3MOB pACTEHUM, JKUBOTHBIX W 4YenoBeka. (OCHOBaHUS, HX COCTaB.
['mppookcorpynna. Illenoun u HEpaCTBOPUMBIE B BOJIE€ OCHOBAHHUS, COCTABIICHUE
dbopmMyn coseil Mo BaJICHTHOCTH METajlsla M KHUCJIOTHOTO ocTaTka. Kimaccudukarms
COJIEW HA CpPEIHHE, KUCIIbIE U OCHOBHBIC. [InmeBas cona U MaJIaxuT KaKk IpUMEPHI
KHMCJIOW M OCHOBHOW COJIEM, COJIM OPraHW3Mbl B OPraHU3Me 4YenoBeka. Peakuus
HEUTpAIM3aLUU.

Ilpaxkmuka. JlabopamopHvie pabomui:

1. Paccmotpenne o0pasioB OKCHUJIOB, OCHOBAHHM, COJIEH.

2. HccnenoBanue npoaykra TOPEHUS yIJisl B KUCIOPOJE.

3. O3HakoMJIEHHE CO CBOMCTBAMHU THJIPOKCHUJIOB HATPUS, KalbIus, Meau (2)
uiu xenesa (3).

4. BsaumonencTBHE IIEJIOUEH ¢ KUCIOTaMH.

5. B3auMmojelcTBUE HEPACTBOPUMBIX OCHOBAHUM C KUCIIOTAMMU.

Dopmbl KOHMPOIA: TECTUPOBAHUE, OTUETHI TI0 TPAKTUYECKUM paboTaMm.

Tema 3.Amom-cocmasnasn uacms euiecme.

Teopua. Atom. CnoxHblii cocTtaB aroMa. OTKpBITUE 3JEKTPOHOB B aTOME.
OmnbiTel D. Pesepdopra mo OTKPBHITHIO aTOMHOTO siipa. 3aps] aTOMHOTO Sapa.
Mopnenu atomoB. Ilmanerapnas monens atoma 3. Pesepdopna. AGcomoTHas u
OTHOCHTEJIbHAs aTOMHAs Macca.

Cocras saep atromoB. [Ipotonsl. Helitponsl. 130TOTNBI. XUMUYECKUN 2JIEMEHT
— Pa3HOBUAHOCTb aTOMOB C OJIMHAKOBBIM 3apsJioM sijpa. [lousitue o OnoHax.

Ilpakmuka. VI3rotToBieHue MOJENN aToMa.

Dopmel konmpoaa: [lonseaenne ntoroB Moayist. Kpyrieiid cton «B3risia Ha
MHUP BOKPYT HAC C IOMOULIBIO XUMHUMNY.

Iloosedenue umoz06 yueonozo 2ooa. Tect « TepMUHOTOTMYECKUA MUHUMYM
IOHOTO XUMUKA.
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Bropoii roa o0yuenusi « TpyaHnbie BOpochl 001ed u
HEOPraHUuYeCKOM XUMMHM»
MOAVYJIb 1 «(XUMHUUYECKAS CBSA3b»

Monyns «XuMudeckasi CBA3b» HalpaBieH Ha YIIIyOJIEHHOE H3yYeHue

HEOPraHUYECKON XuMuM, (popMHpOBaHHE MNPAKTUYECKUX HABBIKOB IMPOBEACHUSA
71a00paTOPHBIX PabOT U MOCTAHOBKH XUMHUUECKOTO HKCIIEPUMEHTA.

Heab Moayast — U3y4UTh 0COOBIE BOMPOCHI OOIIEH U HEOPTaHUYECKON XUMUH,

yIIyOUTh TOJIyYeHHbIE 3HAHWSA M Pa3BUTh IOJyYEHHbIE HaBbIKK pabOThl B
XUMHUYECKOH J1abopaToOpuH.

3aoauu mooyasn:

1) pa3BUBAaTh XUMUYECKOE MBIIIJIEHUE U POCTPAHCTBEHHOE BOOOPAKEHHUE;
2) COBEPIICHCTBOBATH dKCIIEPUMEHTAIbHBIC YMEHUS,
3) paclIUpATh MPEACTABICHUS OOYYarOIUXCS O MPUMEHEHUU XUMHUYECKHUX

3HAHUU B OKPYXKAIOIIEM HAC MUpE.

Oorcudaemvie npedmemmuble pe3yaomamsl 0C60CHUA MOOYIA
[To oxkoHuaHUM MOAYJIst OOYJAIOIITHECS OYOYM 3HAMb

® ©3aKOHOMEPHOCTH TEPHOAMYECKOM CHCTeMbl XUMHUYECKuX dyeMeHToB JI.U.
* Menneneesa;
: ®OCHOBHBIC XAPAKTEPUCTUKU DJJIEMEHTA, IPOCTOr0 M CJIOXXHOIO BEIECTBA,
KJ1accru(UKaIMIo, MPU3HAKY U YCIIOBHS MPOTEKAHUS XUMHUUECKUX PEaKITHI;
® CTPOEHHE aTOMa U MUKPOYACTHLL;
® IMETb MPEJICTABIICHUE O PA3BUTHUH YUEHHS O CTPOCHUHU aTOMA B HAYYHOM MHUPE;
: ®[IOCTOSIHCTBO COCTaBa BEIIECTB U COXPAHECHHWE WX MACChl MPU XUMHUYECKHUX
peaKLMsIX;
enpaBwia T b npu npoBeeHnN NpakTHUECKUX PadoT.
Oyoym ymemn.:
®00BSICHITh  OCHOBHBIE  3aKOHOMEPHOCTH  TEPUOJUYECKON  CHCTEMBI
xuMudeckux saemeHToB 1. 1. Meneneena;
®COCTaBIATh  (POPMyJIBI,  paccTaBisATh  KOIPUIIMEHTHI,  ONMpEeACIITh
BAJICHTHOCTD;
®COCTABIITh  YPABHEHUS  XUMHUYECKHX  PEAKUHUH, IOATBEPKAAIOIINE
®  XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB M OOBACHSIOIIUE CBS3H
* MEXAY KJIacCaMU COEIMHEHUM;
* epeliaTh 3aa4M 110 XUMHUYECKUM YPAaBHEHUSIM;
® [IPUTYMBIBATh YCIIOBUSI COOCTBEHHBIX 3a]1a4;
®[IPOBOJAUTHh M OMNMUCHIBATH OIBITHI, JOKA3bIBAIOIINE XUMHUYECKUE CBOMCTBA
BEIIECTB Ha MTPAKTHUKE;
ecoOMI0OaTh MpaBUia TEXHUKHA OE30MacCHOCTH MpU paboTe B XUMUYECKOU
nabopaTtopuu.
Y4yeOHO-TeMaTHYEeCKHH TJIAH MOTYJIS
|.N‘9 11/11\ HaumeHoBaHue TeM | KoJsmyecTBo 4acoB \ DopMbl KOHTPOJIA
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Bcezo | Teopua Hparm
uKa
1 Ctpoenue aroma. Ilepuoanueckuiy NuauBunyanbHbie
3aKOH M IEPHOJMYECKas CHCTEMa |, 3 9 cooOmieHus,
xumuyeckux onaemeHtos J[. U NHTrennexkryanbHas urpa
Mennaeneena "Uro? I'ne? Korma?"
2 Xumuueckass  cBA3b. CTpoeHHe IlogsencHue UTOTOB
BEIIECCTBA 12 3 g  [MoRymL.
VHTeekTyanbHas  Urpaj
«bperH-pUHY.
HToro nmo moayJio: 24 6 18

Conepxxkanue yueOHOT0 MOILYJIs1

Tema 1. Crpoenmne atoma. Ilepuoguveckuii 3aKOH M NepHOAMYECKAas]
cucreMa xumMu4deckux djemMenToB /1. U. MenaeseeBa.

Teopus (6azoewvlit yposemy). DBOJIOIMUSA TPEACTABICHUM 00 aTOMHOM
CTPOEHMM BENIECTBA. ATOMUCTHKA APeBHUX yueHbIX. Ponbs M.B. Jlomonocosa u /I.
JlanbTOHA B pa3BUTHH YUeHHUs1 00 aTOMax M MOJIEKyIax.

CnoxHoe ctpoeHue aroma. Moaenu aroMoB. [InanerapHas moaens atoma O.
Pesepdopna.

[IpOTOHHO — HEUTPOHHASA TEOPUS.

Cocrosinne 35ekTpoHOB B aroMe. [loHstue kBaHTOBbIX uwmcen. Coctas,
CTPOCHUE U CBOWCTBAa 3JIEMEHTOB, B aTOMaX KOTOpBIX 3amojHsawoTca 1, 2, 3
HSHEPreTUYECKUE YPOBHU.

CBoiicTBa aTOMOB: paAuyC, SHEPrusi HMOHU3AIMHU, CPOJCTBO K DJIEKTPOHY,
ANEKTPOOTPULIATENBHOCTh, W3MEHEHHE STHUX CBOMCTB B MEPHOJIaX U TJIABHBIX
NOATrpynIax.

[leproguyecknii 3aKOH CTpOEHUsT aroMoB. llepuoandeckoe HU3MEHEHHE
CBOMCTB 3JIEMEHTOB U UX COCIMHCHUU.

ITepuonuueckas cucrema xumudyeckux snemeHtoB JI. M. MennpeneeBa —
0TOOpakeHHE MEePUOANUECKOro 3aKkoHa. CBS3b CTPOEHUSI aTOMa, CBOMCTB 3JIEMEHTa
U €ro COEIMHEHHH C moJiokeHueMm ero B Ilepuoamyeckoil cucteMe XUMUYECKUX
anemeHToB [l. 1. Menaeneena.

Jlononnumensno  meopusa  npoosunymolii  ypoeéenb.  OCOOECHHOCTH
3aIOJTHEHUS AIEKTPOHHBIX 000JI0YE€K aTOMOB OOJIBIITUX MEPUOOB.

[ToHsATHE O TAHTAHOUAX U AKTUHOUAAX.

Ilpakmuka (6a3oeéwtii ypoeens). YPOK - MyTEUIECTBUE B UCTOPUI0 XHUMUHU.
[TonbiTkK Knaccuduranuu 31emMenToB. CoobiieHust o paborax; o Kiaccudukauu
AJIEMEHTOB, KOTOPbIE OBUTH MPEIIOKEHBI yUSHBIMU XUMHUKAMU. XUMUYECKUN BEUYEp
0 xu3HU " nearenbHocTH [[. 1. Menaeneena (turad: JleTcTBO M 10HOCTh. Yueba B
yHuUBepcuTeTe MW 3a rpanuued. Hayunble otTkpeiTusa. I[lemarormueckas
nesTenbHoCcTh). OdopmiieHre My3bIKaIbHOE U XY105KECTBEHHOE.

Jlonoanumenvno npakmuxka npoosuHymolii ypoeens. VIHTEINEKTyallbHAs
urpa "Urto? I'me? Korma?" mno nepuoguyeckod CHUCTEME U XapaKTEPHUCTUKE
AJIEMEHTOB (KOMaH/Ibl 3HATOKOB COPEBHYIOTCSI MEX Ay c000i, HaOupas HanboJbIlIee
KoJuuecTBo (uiiek. Bompocsl cocTaBieHbl Tak, 4TOOBI ydaluecs B OTBETax
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MPOJICMOHCTPUPOBAIM CBOM 3HAHHS O IMEPUOJUYECKOM CHCTEME U XUMHUYECKHUX
AJIEMEHTaXx).

Dopmvl KOHMPOIA: UHIVBUyAIbHBIC COOOIeHUs, IHTEeeKkTyanpHas urpa
"Yro? 'ne? Korma?"

Tema 2. Xumuueckasn céazv. Cmpoenue eeujecmaa.

Teopus (6azoevlit ypoeens). DIESKTPOHHAS TMPUPOJA XHUMHUYECKOW CBSI3H.
Crnoco6b1 00pa3oBaHUs U BUIbI XUMHUECKOU CBsi3U. CBOMCTBA KOBAJIEHTHOM CBSI3U:
JUIMHA CBSI3U, DHEPIWsl CBA3W, HAIPABICHHOCTH CBS3U. ['€oMeTpus MOJEKYJL.
[TonasspHOCTH CBSI3U U MOJSAPHOCTH MOJIEKYJL.

BajleHTHOCTh C TOYKM 3pEHUs BJIEKTPOHHBIX mpenacraBieHuid. CpaBHEHHe
MOHSATH: BaJIEHTHOCTb U CTETIEHb OKUCIICHUS.

Crpoenue BeliecTBa. YPOBHM OpraHu3alMd BeliecTBa. AMOpQHBIE HU
Kpuctauimueckue BemiectBa. Kpucrammmueckue pemietkd. CBsi3p cocTaBa H
CTPOEHUS KPUCTAIUINYECKOMN PELIETKN CO CBOMCTBAMU BEILIECTB.

ononnumenvno meopus npoosunymulit yposens. 11oHsTHE AMI0TPONUU HA
IpUMepe aJIOTPOIHBIX BUIOM3MEHEHUH yriaepoaa — aiMasa u rpadura. [Ipuunns
MHOT000pa3usi BEIECTB.

Ilpakmuka. ]JlemMOHCTpanuMu  MOJENEHM  KPHUCTALIMYECKOW  PELIETKU.
OKCHEPUMEHTHI IO BBIPALIMBAHUIO KPUCTAILJIOB.

Dopmbl Konmpoaa: NOJBEACHUE UTOrOB Monayisa. MHTeekTyanbHas urpa
«bperH-pUHTY.

MOAYJIb 2 «XUMHNYECKHUE PEAKIIUN»

Monynb «XuMHUYECKHE peakluuy HaIpaBjieH Ha YIIIyOJIEHHOE U3yYeHUE He
OpraHUYecKOl XuMHuH, (OPMHUPOBAHME TMPAKTUYECKHX HABBIKOB TIPOBEICHUS
71a00paTOPHBIX PabOT U TOCTAHOBKY XMMHUYECKOTO IKCIIEPUMEHTA.

Leab MoayJisi — 3aKpENUTH OCHOBHBIE HABBIKH PAKTUYECKOM U 1a00paTOPHOIA
paboTHhI

3aoauu mooyasa:

1) u3yuntb  0a30Bble  OCOOCHHOCTHM  MPOBEACHUA  XHUMHUYECKOTO
MPAKTUYECKOTO SKCIIEPUMEHTA;

2) pacuMpATbh NPEICTaBICHUS OOYYaIOIIMXCS O CBOMCTBAX XMMHYECKUX
BEILIECTB;

3) COBEpUIEHCTBOBATh HKCIEPUMEHTAILHBIC YMEHHSI;

Osicudaemoie npeomemmusle pe3yibmamol 0C60EHUA MOOYJIA

[To okoHYaHUK MOJTYJISI OOyYaIOIIUECs 0OV 3HAMb.

¢ DBOJIIOLIMIO NIPEACTABIIEHUI O PaCTBOPAX;

o [ [pyuKHBI TETUIOBBIX SBJICHUM B PACTBOPAX;

¢ OCHOBBI XUMUUECKOU Teopuu pacTBopoB /1. 1. MenneneeBa, TEOpUM NPOTEKAHUS

AIIEKTPOJM3a B paciulaBaX U B COJSX, DJIEKTPOHHOW IPHUPOIBI XUMHUYECKON
peaxkuuu;

e [[oHATHE OKUCIUTEIBHO — BOCCTAHOBUTEIBHOW PEAKIINH;
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o [ToHSTHS: SHTATBIVS, SHTPOIMS, KaTalln3, KaTaau3arop, KodhGUIMeHT. 3aKoH

I'ecca

e YCII0BHSI CAMOIPOU3BOIBHOTO POTEKAHUSI XUMUYECKUX PEAKLIHA;
e MexaHu3M JENCTBUSA KaTalu3aropa,

e [lonsiTie 0OpaTMOI U HEOOPATUMOM XUMHUECKON PEAKIIIH;
Oyoym ymemn.:

OOBSICHUTH pPOJIb HMOHA THIPOKCOHHWS U CBOMCTBa HOHOB. [IpoBoauTh
AJIEKTPOJIN3 B XMMUUYECKUX PEAKLIMAX;

OOBSICHATD XMMUYECKUE CBOMCTBA 3JIEKTPOJIMTOB, TEPMOJIMHAMUKY M YTO OHA
U3Yy4acT;

HaspBaTh 3aBUCHMMOCTH CKOPOCTM XMMHYECKOW PEAKUMM OT Pa3IMYHBIX
(baxTopoB;

Permmats 3agauu 1o TeMe «pacTBOPB», «IIEKTPUIECKAs TUCCOLUALINSY;
IIpoBOIUTE WHCIBITAHUE PACTBOPOB, COJEW HWHIMKATOPOM, PpEaKLUUil Co
CMEILEHNEM XUMUYECKOTO PAaBHOBECHS,

VY nanare BOLy ¢ MEAHOIO KyIIOpOCa, IEMOHCTPUPOBATH SIEKTPOJIU3 PACTBOPOB
XJIOpUJAa MEU U HOAUIA KAJINS;

[IpoBoauTh pacueThl TEIJIOBBIX A(PPEKTOB XUMHUECKUX PEAKIUM, a TaKke
pacyeTsl C MPOTEeKaHWEM CTaHIapTHBIX dHepruii ['ubca.

Yyeono-memamuueckuit nnan mooynsa

Ne KoanuecTBo yacoB
HaumeHoBanmue Tem @®opMbI KOHTPOJISA
n/n Bcero| Teopus |IIpakTuka
1 DIIEKTPOIUTHYECKAS Urpa — npencrasnenue «Bona -
ICCOLanus 12 3 9 YAUBUTEIBHOE U YHUKAJIBHOE
BEIIECTBO»
2 XUMUYECKUE PEaKIIuU ITonBenenue HUTOT'OB MOJTYJISL.
12 3 9 NutemnektyanpHass urpa  «4rto?
["'ne? Korma?».
HToro mo moay.io: 24 6 18

Conep:xanune y4eOHOT0 MOIYJIA

Tema 1. DiekTpoauTHYECKAS AUCCONMALUSA.

Teopusa (6a3zoewiii yposens). DBONIOLMS TPEACTABICHUM O pacTBOpax.
dusnueckast TEOpUS pacTBOPOB. TEIUIOBBIE SIBJICHUS IIPU PACTBOPAX. XUMHUYECKas
teopus pactsopos 1. 1. Menneneena.

CoBpeMeHHass ~ Teopusi  pPacTBOPOB  KaK  OTOOpaKEHHE  TEOPHH
anextponurTruaeckor teopun . . Menneneesa.

Jlonoanumensno meopusa  npoosunymoelii  ypoeens. Ponr B, Al
Kuctsxosckoro u M. A. KabmykoBa B co3gaHuM Teopud pacTtBopoB. Mo
rupokcoHus. JloHOpHO-akuenTopHass cBsA3b. CBOWCTBA HOHOB. XHWMHUYECKHE
CBOMCTBA EKTPOIUTOB. CBONCTBA B3aMMOJICMCTBYIOIIMX HOHOB. [ MApOIN3 Coeil.
DIIEKTPOJIN3 PACIUIAaBOB U PACTBOPOB.
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Ilpakmuka. /[emoncmpayuu:

1. BblaeneHue W MOIJIOLIEHUE TEIJIOThl MPU PACTBOPEHUM PA3TUUYHBIX
BEILIECTB.

2. HccnenoBaHue HEKOTOPHIX CBOWMCTB MOHOB, I[BET, MBUIKOCTh Ha OIIYTIb,
M3MEHEHHE 1IBETa UHIUKATOPOB.

3. DnekTpoiau3 pacTBOpPOB xJjopuaa wMean (2) U uoAuAa Kajusl.
Jlabopamopnvie onvimul:

1.  HMcnoelTaHue pacTBOpPOB, COJIEW HHAUKATOPOM.

2. Ypanenwe BOJbI C MeTHOTO Kymopoca. [IpeBpaienue cynbdara meau (2)
B MEJIHBIN KyTIOpOC.

IIpakmuueckue pabomsi

1. Pemenue skcnepUMEHTANBHBIX 33ad IO TeME «DIJIEKTPOJIUTHYECKAS
nucconuanusy Pacuemuvle 3a0auu:

2.  Bpruucienue ¢ IpUMEHEHUEM MOHATHI «KPUCTATUIOTUIAPATHD.

3.  Pemenue 3amau no teme «PacTBopbI».

4. Pemenme 3amad Ha pacTBOpHl a) % KOHIEHTpauu, 0) MOJspHAs
KOHIIEHTpaIus

Dopmvr konmpona: WUrpa — mpencraBinenne «Bopa - yIUBUTEIBHOE U
yHUKanbHOE BeilecTBO» (KoMaHIbI TOTOBSIT MPEACTAaBICHUE O BOJE B Pa3HbBIX
acriektax: Poimp W 3HaueHWEe BOABI B KWU3HU JIIOAECH M nOpuponbl. Bojga kak
YHUKaJIbHBI PAacTBOPUTENb. Y IUBUTEIbHBIE XUMHUYECKHE CBOWCTBA BOJIBI.
DKOJIOTMYECKOE 3HAY€HHUE BOJIbI, OXpaHa BOABI U Jp.).

Tema 2. Xumuueckue peaxkyuu.

Teopusa (6a3o06wtit ypoeeny). INEKTPOHHAS MPUPOJIA XUMUUYECKONW PEAKIIHM.
Knaccudukanus xumuueckod peakuuu. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC
pEakLnH.

DHepreTrka U HalpaBJICHHE XUMUYECKUX PEAKIUH.

TepmonnHaMuka, 4YTO OHAa wu3y4daeT. l3MeHeHune 3amaca »SHEPruv B
pearupyromeil cucreme. DHTalbOus. TerioBoil 3PpPexT XUMHUYECKON peakiuu.
3akonHsl ['ecca. DHTanenuu o0pa3oBaHUs M CrOpaHUs BElIECTB. Bo3MOXHOCTD U
HalpaBJICHUE MPOTEKaHUs peaknuid. OHTpomnus. OHeprus ['ubca. YcimoBus
CaMONPOU3BOJIBHOTO ITPOTEKAHUS PEAKLIUH.

KuneTnka u XuMU4ECKOE PaBHOBECHE.

CKOpOCTh XMMHUYECKOW peakluH. 3aBUCHUMOCTb CKOPOCTHM OT Pa3IN4HbIX
dakropoB. 3akoH JgedcTByromux Macc ['ynpabepra-Baare. Kunertuueckoe
YPaBHEHHE CKOPOCTH. 3aBUCUMOCTb CKOPOCTM XUMHYECKOM peakuuh OT
temriepatypsl. [Ipasuiio Bantrogda. Jueprus akTupaium.

ononnumenvsno meopus npoosunymutii yposensv. Karanus. ['oMoreHHblii u
reTeporeHHblid Katanms. Kataimm3 w  wuHrHOupoBanwe. MexaHWU3M JIEHCTBHS
katanu3aropa. [IpuunHBI HW3MEHEHUS! CKOPOCTH PEaKIHMH OT TEMIEPaTyphl H
katanuzaTopa. OOpaTuMble U HE OOpaTUMbIE pPEeaKIMU. XUMUYECKOE PaBHOBECHE.
KoHcranTta paBHOBecusi. CMeEIlIEHHE XUMUYECKOTO PAaBHOBECHS.

Ilpaxkmuka. PaccranoBka KO3 UIIUEHTOB B OKHUCJIUTEIBHO-

20



BOCCTAHOBUTEJBHBIX PEAKLUUAX METOAOM JJIEKTPOHHOro OanaHca M METOJOM
noytypeakuuid. Pacuemnvle 3a0auu:

1. Pacyerpl TemnoBBIX 3(PPEKTOB XUMHYECKUX pEAKIUNA M0 TeIIoTe
o0pa3oBaHMs WM CTOpPaHHs MCXOIHBIX U 00pa3yIOLIUXCs B pe3yjbTaTe peakiuu
BEILECTB.

2. Pacuertbl, cCBsi3aHHBIE C BO3MOXKHOCTBIO IPOTEKAHUS PEAKLUUU C
UCIIOJIb30BaHUEM CTaHJIAPTHBIX SHepruit ['nbca.

Lemoncmpayuu: OneIThl, NOKAa3bIBAIOIIME CMEIIEHUE XUMHUYECKOTO
paBHOBecus. JlabopamopHble onvimul.

1. 3aBUCUMOCTh CKOPOCTHM pEaKUUU OT KOHIEHTPALUU pPEearupyromux
BEILECTB, IOBEPXHOCTU CONPUKOCHOBEHHUSI, TEMIIEPATYPHI.

2. [leiictBue Ononornyeckux (GepMEHTOB Ha IPOLECC PA3IOKEHUs IEPOKCHUIA
BOAOPOJA. BelinonHenue npakmuueckou  padoomol «OxucnuTenbHO-
BOCCTAHOBUTEIbHBIE PEAKLIUN.

3HAKOMCTBO C JKM3HBIO W JIE€ATEIbHOCTHIO 3HAMEHUTBHIX XUMHUKOB: M. B.
JlomonocCOBa.

Dopmor Konmpona: 1lonsenenne ntoros monynsa. MuremnekryanpHas urpa
«Ut0? I'me? Korna?».

MOAYJb 3 «XUMUA METAJIJIOB U HEMETAJLJIOB»

Monynb «XuMHS METaUIOB M HEMETAJUIOBY» HAIpaBJeH Ha YriayOJeHHOe
U3YUYEHUE HEOPraHWYeCKOM XUMUH, (HOPMUPOBAHHE NPAKTUYECKHUX HABBIKOB
MIPOBEICHMS JTAOOPATOPHBIX padOT U MOCTAHOBKU XUMUYECKOTO IKCIIEPUMEHTA.

Heab Mmoxyass — u3ydyeHre OCOOEHHOCTEH CTPOEHUS, MPU3HAKOB M CBOWCTB
OCHOBHOM I'PYIIIbl XUMHUYECKUX 3JIEMEHTOB— METAJUIOB, a TAK K€ HEMETAJLIOB.

3aoauu mooyasa:

1) yrayOuTh TNpPUMEHEHHE 3HAHWW B OOJACTH PEHICHUS XUMHUYECKUX
YpPaBHEHMI, a TaK € MPUMEHEHUSI OCHOBHBIX 3aKOHOB XUMUHU;

2) pacumpsATh TPEACTABICHHUS OOYYaAIOMUXCS O CBOMCTBAX XHMHYECKUX
COEJMHEHUI, B TOM YHCJIE PACTBOPOB;

3) HAYYHUTCS SKCIIEPUMEHTAIBHO JI0Ka3bIBATh TEOPETUUECKUE JaHHBIE.

Oorcudaemvie npedmemmusle pe3yiomamsl 0C60CHUA MOOYIA

[To okoHYaHUW MOJTYJISI OOyYaIOIIUECs 0OV 3HAMb.

e CTpoEHHE aTOMOB;

e Buabl KpucTamim4ecKux peuieTok, CIijiaBbl;

e [lonsTne mepokcuiaa, THAPHUAA, BJIECKTPOXUMUYECKOTO  Ipoliecca,
ANEKTPOAHOTO MOTEHIIMAJIA, TaIbBAHUKA;

e OcoOEHHOCTH 3aIOJHEHHS 3JIEKTPOHHBIX O000JOYEK aTOMOB METAJIOB.
[IprunHy CXOIHBIX 3HAYEHHI PaInNyCOB aTOMOB;

o [loHsTHE PHEPTUHN MOHU3ALINU IJIEMEHTOB;

e OKHUCIUTENbHbIE CBOMCTBA COEMHEHUN XPOMa;

OyOoym ymemn.:

e Ha3zpiBaTh M3MEHEHHS B COCTaBE, CTPOCHUM CBOMCTBAX MPOCTHIX BEIIECTB
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pu 00pabOTKe UX Pa3IMYHBIMU CIIOCOOAMHU;
Ha3piBaTh W3MEHEHHS B CBOWCTBaX BEIIECTB MPU WX COCIUHEHUU C

KHCIOPOJOM;
e PaccMarpuBaTh M HaxoAWTh OOINEe M OTIMUMS B 0Opas3lax METalIOB U
CILIaBOB;
e [lonyuyars NIACTUYECKYIO CEPY;
e Pemars pacyeTHbIE 3aJ]a4U 110 TEME PA3HBIX TUIIOB;
o [lomy4aTh 0Opasiibl METAJJIOB U CILIABOB,;
e (COCTaBJATh TAUIBBAHUYECKYIO MTAPY
Yyeono-memamuueckuit nnan mooynsa
Ne KoanuectBo yacoB
~ | HamMeHOBaHHE TeM IIpakTn ®opMbI KOHTPOJIA
n/n Bcero | Teopus
Ka
1 XUMUA HEMETAJIOB Brinmyck XMMHUYECKOM CTEHTa3€Thl HA|
3 ) ¢  [OCHOBE M3YUEHHOTO — MaTepHaa.
CocTtaBiieHue 3aHUMAaTeIbHbIX|
KpPOCCBOP/IOB.
2 XUMHS METAIIOB ITonBenenue HUTOT'OB MOJTYJISI.
14 4 10 Xumunueckuii Beuep "XuMUUECKUE]
yynaeca'.
Hroro mo moay.io: Iloogeoenue umozo6 yueoHo020
22 6 16 pooa. Tect «TepMHUHOTOTHYECKHUM
MUHUMYM IOHOT'O XUMHUKA».

Conep:xanune y4eOHOT0 MOIYJIA

Tema 1. Xumusi HeMeTAJJIOB.

Teopusa. O630p Mo MONOKEHUIO B Iepuoanaeckoii cucteme /[. . Menneneesa.
Crpoenne aTomMoB. MI3MeHEHHE cOCTaBa, CTPOEHUE M CBOMCTB MPOCTHIX BEIIECTB-
HEMETAIJIOB, 00pabOTaHHBIX JIEMEHTaMH: 1) OJHOTO Mepuoja; 2) OJHOM TPYIIIbI
nepuoandeckon cucremsl /. . Menneneena.

Ilpakmuka. Jemoncmpayuu: Mopenu  KpUCTAUIMYECKUX  PELIETOK.
Jlabopamopnvie onvimol. IlojydeHne maacTUUeCKo Cepahl.

Pacuemmnvie 3a0auu: Pemienue 3a1au pa3HbIX THUIIOB.

Dopmbl KOHmMPOJiA: BBIITyCK XUMUYECKON CTEHIa3€Thl HA OCHOBE M3YYE€HHOTO
Marepuaiia. CocTaBiIeHUE 3aHUMATENIbHBIX KPOCCBOPAOB.

Tema 2 . Xumusa memainnoe.

Teopusa. OG30p METAIJIOB IO TOJIOKEHUIO B mepuoandeckoit cucreme /. U.
MenaeneeBa U CTPOEHHUIO aToMa. BUIBI KPHUCTATUIMYECKUX PEMIETOK METAJUIOB.
Cnnasbl.

Kucnoponnsie coeAMHEHUST METANIOB; U3MEHEHUE UX CBOMCTB B NEPUOJIAX U
[JIaBHBIX NOATPYyINNax MEepUOJHYECKOW cucteMbl. [loHsTHE O mnepokcumax u
TUJpUIAX.
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Dnekrpoxumuueckue rmpoiiecchbl. [loHsATHE 00 3JEKTPOIHOM MOTEHIUAJE.
DONEKTPOXUMHYECKHUI Pl HATPSHKEHUI METAIIOB. | albBAHMYECKUI 3JIEMEHT.

Ilpakmuka. /[emoncmpayuu:

1.  Mogenu KpUCTaNIMYECKUX COEAUHEHUN METAJIIOB.

2. OO6pa3ipl METaIOB U CIUJIABOB.

3. OxkucnuTenbHbIE CBOMCTBA COEMHEHUI XpoMa (4).

Jlabopamopnvie onvimul:

1. PaccmatpuBanue o0pa3iioB METAJIOB U CILJIABOB.

2. CocTaBieHue ralbBaHUYECKOHN Maphl. Pacuemmusie 3a0auu: peuieHue 3aaad
pa3HbIX TUNOB. [loAr0OTOBKA K XMMUYECKOMY BEYEDY.

Dopmbl KOHmMPOA: TOJIBEACHUE HWTOTOB MOAYJIA. XHWMHYECKHWA  BEYEP
"Xumnueckue yynaeca'.

Iloosedenue umoz06 yueonozo 2ooa. Tect « TepMUHOTOTMYECKUN MUHUMYM
IOHOTO XUMUKA.
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Tpernii rox o0y4enust
«PeleHne IKCNEPUMEHTAJIbHBIX U PACYETHBIX 33124
MOBBIINIEHHOM CJI0KHOCTH

MOAYJb 1 «PACUETBI IO XUMHWYECKUM ®OPMYJIAM)»

Monyns «Pacuersl mo XxumuueckuMm (opMynam» MPEANoNaraeT pelieHue
paCUYETHBIX M DKCIIEPUMEHTAIbHBIX 3a7a4 U 3aHUMACT BAXKHOE MECTO B CHUCTEME
OpernoAaBaHusl JaHHOIO Kypca XUMHUM. 3aJaud OOeCHeuMBAIOT 3aKpeIlICHHE
TEOPETUYECKUX 3HAHMM, ydaT TBOPYECKU IPUMEHATH UX B HOBOU CHUTYalluH,
MBICIUTh Jlorndeckd. C MOMOIIBI0 3ajady OTpadaThIBalOTCS YMEHHS IPOBOAMTH
HEOO0XOMMbIE B XMMHUHU PACUEThI

Heabp MomyJasi — 3aKpenuTh W COBEPIICHCTBOBaTh yMEHHE TIPOBOIUTH
XUMUYECKHAE PACUYEThl M BHIYACIICHUS.
3aoauu mooyasa:

1) COBEpIICHCTBOBATh HABBIKK PEIICHUS paCUCTHBIX 3a/]a4;
2) COBEpUICHCTBOBATh MPAKTUYECKUE YMEHUS PEIICHHS SKCIEPUMEHTAIBHBIX
3aj1ay;
3) pa3BUBATh UHTEJUIEKTYyaJbHbIE U TBOPUYECKHE CIIOCOOHOCTH yUaIIUXCs;
4) y4YUTh  yYalIMXCs  CaMOCTOSITEIBHO  OTOMpPAaTb W CONOCTABIIATH
uH(OPMAIHUIO, TOIYYEHHYIO B XOJI€ IKCIIEPUMEHTAIBLHOU pabOTHI.
Osicudaemoie npeomemmusle pe3yibmamvl 0C60EHUA MOOYJiA
[To okoHYaHUW MOJTYJISI OOyYaIOIIUECs 0OV 3HAMb.
¢ Q011110 JIOTUKY MOAX0/1a K PEIICHUIO paCYeTHBIX 3a/a4;
eCucteMy 0003HaueHUs U (POPMBI 3aMHCH;
o[lOpsAIOK YCTAaHOBJICHUS MPOCTEHIICH MOJIEKYJIAPHOM UM CTPYKTYPHOHU
(dbopmMy1, pacueTa MacCOBOM 101U DJIEMEHTOB;
e[lopsimok paccrtaBieHUs KOI(PPUIMEHTOB B XHUMHUYECKUX YPAaBHEHMSIX,
HaXOXKICHUE XUMHUYECKON (OpMyJibI BEUIECTBA IO MACCOBBIM JIOJISIM
AJIEMEHTOB;
¢ 3aKOHOMEPHOCTh HAXOXKACHHSI XUMHUUYECKOM (hOPMYIIBI IO OTHOIIEHUIO MacC
AJIEMEHTOB, BXOSAIIMX B COCTaB JaHHOI'O BEIIECTBA;
e [[OHATHUS TPOCTOTO U CIOKHOTO BELIECTBA, MOJIEKYJIIPHOW MACChl, MOJIb;
0yoym ymemnw.
ePemiare 3a1a4n pa3HbIX TUIIOB, CAMOCTOSTENILHO COCTABIISATh YCIOBUS HOBBIX
3a/ay;
e¢COCTaBIATh XMMUYECKHE YpPaBHEHUS, pacCTaBIATh KOIDPHUIMEHTHI,
HAXOAUTh (POpPMYITY;
¢ OTJINYATh NPOCTOE BEUIECTBO OT CIIOKHOTO;
eHaxonuTh OTHOIIIEHHE MACC AJIEMEHTOB [0 XMMUYECKO (OpMyJie CI0KHOTO
BEILIECTBA, COAECPKAHUE MACCOBBIX JIOJIEH, MAcChl CIIOAKHOTO BEMIECTBA IO
3aJIaHHON Macce JIEMEHTA;
¢ BEIYUCHISATh KOJTMYECTBO BEIIECTBA, COOTBETCTBYIOLIETO ONIPEIEIEHHON Macce
BEILIECTBA;
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e Beruucnisath MacCy BCIICCTBA II0 HM3BCCTHOMY YHCITY MoOJIeH BCIICCTBA,
BBIYUCIIATDb YMCJIO AaTOMOB U MOJICKYJI, COACPKAIINXCA B OHpCI[CJ'IGHHOfI Mmacce

BCIICCTBA.
Yueono-memamuueckuii nnan mooynsn
KosnyecTBo yacoB
e basoBbIit IIpoaBuHYTHIH
,|HammeHoBaHMe YPOBEHb YPOBEHb
n/ Dombl
TEeM dopmMa KOHTPOJIA IIpa
n Bcer Teop[IIpakT Teop KOHTPOJIA
Bcero KTHK
0 | us | uKa us |

1 BrBox Perrenue Pemenue
XUMHYECKUX 8 2 6  [MPaKTUYECKUX 12 3 9 NPaKTHYECKUX
dbopmyn 3aaHui 3aIaHu’

2 [Pacuertsl 0| Pemenne Pewenne
XUMUYECKUM 8 2 6 |MpaKTUYECKHX 12 3 9 | mpakTHuYecKux
bopmyam 3aJIaHUI 3aJIaHAI

3 |Pacuersl C [Toneenenue

[TonBeneHue UTOroOB
MCIIOJIb30BaHUE UTOTOB MOJYJISI.
M TIOHATHUS MOLY A, Xumuyeckas
8 2 6 [Xumuueckas 12 3 9
«MOJIb» perara—
perara—KOMaHJIHOE
KOMAaHJIHOE
COpPEBHOBAHUE.
COpPEBHOBAHHE
Htoro o
24 | 6 18 36 9 | 27
MOYJII0:

Conep:xanune yueOHOT0 MOIYJIA

Tema 1. BoiBoa xumnueckux ¢popmy.i.

Teopus (6a3zoewtit yposens). OO1IAs JTOTHKA MTOAX0/Aa K PEUICHUIO PACYETHBIX
3amay. Cuctema o0Oo3HaueHus M (opma 3amucH. YCTaHOBJIEHHE MPOCTEHIIEH
MOJICKYJISIPHOU U CTPYKTYPHOU popMmyi.

Jononnumensno meopusa npooguHymoulii  ypoeenb. MaccoBas 10
DIIEMEHTOB.

Ilpakmuxa. CocTaBlieHHEe XHUMHUYECKUX  ypaBHeHMil. PaccraBienue
KO3 UIIUEHTOB B XUMUYECKIX ypaBHEHUAX. HaxoxieHne XuMuaecko popmyJibl
BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIeMeHTOB. Haxoxxaenne xumMuueckoit opMyJibl o
OTHOILIEHUIO MACC 3JIEMEHTOB, BXOJAIIUX B COCTaB JAHHOI'O BEUIECTBA.

Jlonoanumenvsno npakmuxa npoosuHymulii  ypoeensb. HaxoxneHue
XUMHUYECKON (pOpMyJIbl BEIIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB, €CJIM YKa3aHa
IUIOTHOCTh WJIM OTHOCHUTENIbHAS IJIOTHOCTH JIAHHOTO BELIECTBA B ra3000pa3HOM
COCTOSIHUU.

Dopmbl KOHMPOJIA: PELICHUE TPAKTUYECKUX 3aJaHUN.
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Tema 2. Pacuempul no xumuyeckum opmynam.

Teopusa (6a3zoewii yposens). Ilpocthie BemiecTBa. CI0KHBIE BEIECTBA.
MonekynspHasa macca.

/Jlononnumensvno meopus npooeuHymulil ypoeHs. MaccoBble OTHOLLICHUS.

Ilpaxkmuxa. CoctaBnenue GopMyJI IPOCTHIX BEMIECTB OMHAPHBIX COSAMHEHUM;
CJIOXKHBIX BEIECTB; HCMOJIb30BaHWE 3HAHUM O BajJeHTHOCTH. HaxoxieHue
OTHOIIEHHUS MAacC 3JEMEHTOB MO XUMHYECKOW (OpMylie CII0KHOTO BELIECTBA.
Haxoxnaenue copep:kaHusi MACCOBBIX JOJIEM 3JIEMEHTOB B CII0KHOM BEILIECTBE.
Haxoxnaenue Maccel 3JIEMEHTa 10 M3BECTHOM Macce CIOKHOrO BEILECTBA.
HaxoxaeHue Macchbl CJ105KHOTO BEIIECTBA MO 3aJaHHOM Macce 3JIEMEHTa.

Jlonoanumenvsno npaxmuxka npooeuHymulil ypogens. PeunieHue 3agady Ha
BBIYMCJIEHUE OTHOCHUTEIBHBIX MOJEKYJISPHBIX MAacC, BBIUYHACICHHE MAacCCOBBIX
OTHOIIEHUI XMMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILECTBE.

Dopma KORmPOA: PEUICHUE IPAKTUYECKUX 3aJaHHM.

Tema 3. Pacuempl ¢ ucnonib3zoeanuem HOHAMUA «(MOJIb).

Teopus (6a3oewtii yposens). Monb.

Jlononnumenvsno meopus npooeuHymulil ypoeensb. Uncio arToMOB U MOJIEKYIL.

Ilpakmuka. BpluucieHne KOJIMYECTBA BEIIECTBA, COOTBETCTBYIOILIETO
ONpENeICHHON Macce BellecTBa. BhiunciieHre Macchl BEMIECTBA MO M3BECTHOMY
YUCITy MOJIEH BEIIECTBA.

Jlonoanumenvsno npakmuka npoosuHymbslii ypoeeHs. BbluucieHue yucia
aTOMOB U MOJIEKYJI, COJIEPKALIUXCS B OMPEAEIEHHON Macce BEUIECTBA.

@Dopmbr kKonmponaa: lloaBeneHHe WTOTOB MOAyJs. XUMHUYECKash perara—
KOMaH/JHO€ COPEBHOBAHUE.

MOAYJIb 2 «PACUETHBI, CBA3AHHBIE C
I'A3SAMU U PACTBOPAMMN»

Monyne «Pacuersl, cBsi3aHHBIE C Ta3amMu W pactBopamm». I[lo3Bossier
BBIJICJIUTh W 33aKPENHUTh OCHOBHBIE MPaBHJIa MPOBEACHHUS PAaCUETOB C ra3amMu H
pacTBOPAMH.

Heabp Moayass — yriiyOUTh W pacHIMPUTh 3HAHHUS OOyYarOIIMXCS O Ta3ax,
pacTBOpax, a Tak ke 0 Croco0ax pacyeTa pa3IMuHbIX XUMUYECKUX XapaKTEPUCTUK

3aoauu mooyasn:

1) CoBepllIEHCTBOBAaTh HABBIKM PELIEHUS PACUETHBIX 3a7ad IO 3aJaHHOMY
IrOpPUTMY U O€3 HEro;

2) PazBuTrHe XMMHYECKOM JIOTUKM M BOOOPaXXEHMSI 4Yepe3 COCTABJICHMS
COOCTBEHHBIX 3aJ1a4 U YpaBHEHUI;

3) Pa3BuTHE KOMMYHHUKATUBHBIX HABBIKOB, YMEHUS BBICTYIIATh HA ayJUTOPUIO
Oorcudaemvie npedmemmusle pe3yiomamsl 0C60CHUA MOOYIA

[To okoHUaHWY MOAYJIST OOYHAIOIIHECS OOV 3HAMb.!

* IloHATHA: TIOTHOCTh, MOJISIPHBIA OOBEM Tra3oB, PacTBOp, PACTBOPHUMOCTH,
KOHLIEHTpaLus, JJIEKTPOIUTHYECKAs JUCCOLMALIMS, TUAPOIN3, SKBUBAJICHT;
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HOpSI,Z[OK HaXO0XIACHUA IINIOTHOCTH H OTHOCHUTEJIBHOM IIIOTHOCTH Tasza IIo

XUMHUYECKOH (opMyIie JAaHHOTO Ta3a;

[Topsimox BeIUMCIHEHHS O0bEMa OMNPEIEICHHON Macchl Ta3000pa3HOro

BetliecTBa.

HOpHI[OK BBIYHMCJIICHUA MacCChl F33006p213HOFO BCIICCTBA, 3aHHMMAIOLICTO

° o
OIIPpCACIICHHBIN 00beM. OCHOBHBIE Ta30BbIE 3aKOHBI,

OCHOBBI KOJIMYECTBEHHBIX PACYETO B BXUMHH,
0yoym ymemnw.

8 Pemarts 3aJla4y pa3HbIX THUIIOB, CAMOCTOATCIBHO COCTABJIATH YCIOBHA HOBBIX

* 3ajauy;

e HaxomuTe IUIOTHOCTH M OTHOCUTEIBHYKO IUIOTHOCTh ra3a IO XUMHUYECKOU
dbopmyne gaHHOTO Ta3a. BEMHCIATE 00BEM OMNPENEICHHOM MAacChl
F213006p213HOFO BEIIIECTBA, MAcCCHI F213006p33HOFO BEIIIECTBA, 3aHUMAIOLICTO

* OTIpeIeTICHHBIN 00bEM;

e BpUuciaaTh MacCCy BC€HICCTBA II0 YpPAaBHCHHAM XHUMHUYCCKHUX peaKHHﬁ, B
KOTOPBIX YYaCTBYIOT WJIK 00Pa3yIOTCS T'a3bl;

E ['oTOBUTH pacTBOPBI O MPOLEHTHOW KOHLICHTPALINH;

¢ BBIYHCIIATE MOJSPHYIO KOHIEHTPAUMIO M HOPMAajbHYH KOHLIEHTPALMIO B

e PACTBOPC. OHpeI[eJIHTI) CTCIICHb SHGKTPOHHTH‘IGCKOI;'I AJucconuanuvu.

e Pemarh Ka4yeCTBEHHbBIC 3ada4u.

Y4yeOHO-TeMaTHYEeCKHH TJIAH MOTYJIS
Ne | HaumeHoBaHue ‘KOJII/I‘{CCTBO 4acoB
n/ [rem basoBblit dopma IpoaBunyTHI#i dopma
| POBEeHb KOHTPOJIS YPOBEHD KOHTPOJISt
Bceer| Teo |IIpakT Bceer| Teopu|IIpakTuk]
0 |pusi| mka 0 s a
1 |Pacuersl,

CBsI3AHHBIC C

MCIIOJIb30BAHUEM Pemenne Pewenne

OTHOCHUTEJIBHBIX 8 2 6 |mpakTtmyeckux | 12 3 9 [IPAaKTHUYECKU

IJIOTHOCTEU U 3aJaHui. X 3aTaHUN.

MOJIIPHOTO 00BEMa|

ra3os

2 |Pacuersl,

CBSI3aHHBIE c

OIIPEACIICHUEM Pemenue Pemenue

MacCOBOM nony| 8 2 6 | npakThyeckux | 12 3 9 MPAKTUYECKHU

[PaCTBOPEHHOT'O 3a1aHUM. X 3aJlaHUN.

BelIecTBa B
acTBOpe

3 |Pemenue Pemenne Pewenne

KOMOMHHUPOBAHHBIX | 8 2 6 | mpaktuueckux | 12 3 9 [IPAKTUYECKH

3agayq 3aJaHun. X 3aJJaHui

Hroro o L.l 6 18 IlonBenenue 36 9 27 [Toneenenue

MOYJIIO: UTOTOB MOZYJISI. UTOTOB
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Kpyrastii cTon MOJYJIS.
«XuMus B Kpyrmasriit
HayKe U B CTOJI

IIOBCEIHEBHOMI «XUMHA B

KU3HU. Mou HayKe U B

JUYHBIA ONBIT» [TOBCETHEBHO

W KU3HU.
Mot TUYHBII
OTIBIT»

Conep:xanune yueOHOT0 MOIYJIA

Tema 1. Pacuyernl, CBfI3aHHBbIE C MCIOJb30BAHHEM OTHOCHTEJIbHBIX
IUIOTHOCTEH U MOJISIPHOTO 00beMa ra3oB.

Teopusa (6a3oewtii yposens). 1110THOCTh. MOJSIpHBIN 00bEM Ta30B.

Jononnumenvsno meopusa npooeuHymolii ypoeeHb. XUMUUECKUE PEAKIINH, B
KOTOPBIX YYaCTBYIOT WJIH 00Pa3yrOTCS Ta3bl.

Ilpakmuka. HaxoxaeHue IUIOTHOCTH, OTHOCUTEIIBHOM IUJIOTHOCTH ras3a Iio
XUMUYECKON (opMyJie TaHHOTO Ta3a. Berancnenue oObeMa OnpeeieHHOW MaCChI
ra3oo0pa3HOro BellecTBa. BpluncieHne Macchl Ta3000pa3HOTO  BEIIECTBA,
3aHMMAIOLIEr0 ONPEIEICHHBI 00bEM.

ononnumenvsno npaxmuka npooeuHymulii ypoeensb. BbIUuCICHUE MaCChl
BEILIECTBA [0 YPAaBHEHUAM XUMHUYECKUX PEAaKUUH, B KOTOPBIX YYACTBYIOT WIIH
00pa3yroTcs rasbi.

Dopmbl KORMPOJIA: PEUICHUE IPAKTUYECKUX 3aJaHUN.

Tema 2. Pacuemwvl, cea3aHHbIE C ONpedeleHUEM MACCOBOU 00U
DPAcmeopenHozo eeuwiecmea  pacmaeope.

Teopua (ba3oewiit ypoeens). PactBopbl. PactBoprmocTts. KoHueHTpanus
pacTBOpPOB.

[IpouentHas KoHueHTpauus. MonsgpHas KoHueHTpauusa. HopmanbHas
KoHLeHTpanus. [lepexon OT 0AHOr0 BH1a KOHIIEHTPAUUHU K IPyTOMY.

Jonoanumensno meopus npPOOBUHYMbLU YPOGeHb. CreneHp
ANEKTPOIMTUYECKON auccormanuu. Bonopoaneii nokaszarens. ['maponns.

Ilpakmuka. Beraucinenue Maccel paCTBOPEHHOTO BEILIECTBA U PACTBOPUTEIA,
€CJIM HW3BECTHBI MAaCCOBBIE JIOJM PAaCTBOPEHHOI'O BEIIECTBA W Macca pPacTBOPA.
Boruncienus, cBsizaHHbIE C pa30aBIeHUEM PacTBOPOB.

Jlonoanumenvsno npakmuka npooGUHymblili ypoeeHb. BbluucieHne Macchl
BEILIECTBA IO M3BECTHOMY KOJIMYECTBY BEIIECTBA. BBIYMCIEHUE KOJUYECTBA
BEILIECTBA IO U3BECTHON Macce BEIIECTBA.

Dopmbl KORMPOJIA: PEIICHUE IPAKTUYECKUX 3aJaHUN.

Tema 3. Peutenue KOMOUHUPOBAHHBIX 3a0aY.

Teopus. OCHOBBI KOJUYECTBEHHBIX pPACUCTOB B XHWMHH. OKBHBAJICHT.
OCHOBHBIE Ta30BBIEC 3aKOHBI.

Ilpakmuka. KadecTBeHHBIC 3a7aud: 3a1a4dl Ha WACHTU(DHKAIMIO BEIIECTB,

3aJ1a49M Ha pasgcICHUC CMCCGfI, 3aJ1a491 Ha 3HAHUC N30MCPUM.
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KonnuectBennsle 3amaun. OnpeneneHue KOJIUYECTBEHHOTO COCTaBa CMEC U
BeniecTB. OObEeMHbBIE COOTHOUICHHSI B PEAKIUAX MEXKIy ra3aMu.

Dopmor kKonmpoasa: 1logsenenne urtoros MmoxyJia. Kpyrmisiii cron «Xumus B
HAayKE U B IOBCEHEBHOM KM3HU. MOU JIMYHBIN OMBIT»

MOAYJIb 3 «<PACUETBI 110 YPABHEHUAM)

Monynbs «PacueTsl 1m0 ypaBHEHUSAM)» MO3BOJISIET IMOKa3aTh OO0YyYarOIIUMCS
JIOTUKY PELIEHUs 3a/1a4 PACUYETOB IO YPAaBHEHUSIM U B TO K€ BpPEMs MOMOTaeT
OBJIAJETh OCHOBHBIMU CTAHJIAPTHBIMHA U HECTAHAAPTHBIMH AJITOPUTMAMH.

Heab moayasi — moka3aTh OCOOCHHOCTH TPUMEHEHMSI CTaHAAPTHBIX H
HECTAH/IAPTHBIX AITOPUTMOB PELIEHUS XUMHUYECKUX 33/1a4 U YPABHECHHUIA.

3aoauu mooyasa:

1) Pa3BUTH JIOTHKY, MAaTEMaTHYECKOE U XUMUYECKOE MBIIILJIEHUE;

2) I3yunTh OCHOBHBIE 3aKOHOMEPHOCTH B IPOBEJACHUM PACUYETOB;

3) [IpoBoANTh W ONMCHIBATH ONBITHI, OCHOBBIBASICh HA TEOPETHUYECKUX
BBIYUCIICHUSX.

Oorcuodaemvie npedmemmusle pe3yiomamsbl 0C60CHUA MOOYIA

[To okoHUaHWY MOAYJIST OOYJAIOIIHECS OOV 3HAMb.!

® o THIbI XUMUYECKUX PEAKITUH;
® o TloHATHE XUMHUYECKOTO PABHOBECHS, HAa3bIBATh YCIOBHS €r0 CMEIICHHS;
: e [loHsATHE OKHCIUTENBHO-BOCCTAHOBUTEIBHOTO ITpoOLECCa.
« ® Meroa 31eKkTpoHHOTO OanaHca.
e © VOHHO-3JIEKTPOHHBIN METOI. DJICKTPOJIN3.
e MomsipHbIil 00beM.
0yoym ymems.
®* e OmpenensiTh CKOPOCTh XHMHUYECKHX PEAKIUA W €€ 3aBUCUMOCTh OT
TEMIIEPATyPbl, KOHIEHTPALWH, IPUPOJIBI PEATCHTOB;
* e Ilox6upaTh, JEMOHCTPHUPOBATH, XAPAKTEPH30BATh PA3IMUHbIC THIIBI
* XUMHUYECKUX PEaKIIHM.

e BpIUKCIIATE MacCy BEIIECTBA 0 YPABHEHUIO PEAKIIMU, €CIIM U3BECTHA Macca
JIPYTOro BEUIECTBA U IPUMECH.

* e BpUMCIATH MacCy IIPOJAYKTA PEAKIHH, CCIH HM3BECTHA MAaccOBas OIS
BBIXO/Ia MMPOYKTA PEAKIUHU 10 CPABHEHUIO C TEOPETUUECKH BO3MOKHBIM.

® e BhHIUKMCIATE Maccy NPOYKTa PEAKIHH, €CIM OJHO W3 UCXOIHBIX BEIIECTB

* B35ITO B U30BITKE.

e BpUMCIIAT HA OCHOBE TEPMOXHMHUYECKOTO YpPABHEHMS, KOJIMYECTBA
BBIJICJICHHOM WJIM MOTJIOMIEHHONW TEIUIOTHI IO U3BECTHOW MAacce OJHOTO U3
pEarupyronmMx BEIIECTB.

e (CpaBHUBATH KOJIMYECTBEHHBIEC JAHHBIE HECKOJBKHUX MPOLECCOB B PEAKIIMUAX.

Yyeono-memamuueckuit nnan mooynsa
|N9|HanMeHOBaHne TeM| KoanyecTBo yacoB
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n/ . IIpoaBuHYTHIN
ba3oBblii ypoBeHb
Il DopMbl YPOBEHb
DopMbI
IIpa |koHTpOJI
Teopu Bcer|Teop| IIpak| xonTpoas
Bcero KTHK |
| a 0 | M | THKaA
Beinonne
Pacuers o
ABHCHISIM HUE Brimosnnenue
1 yp 8 2 6 |mpaktuue| 12 | 3 9 MPAKTUYECKUX
XUMHUYECKUX .
. CKUX 3a1aHUI
peakuui .
3aIaHUI
Beimonue
Pacuetsl no HUE Beinonnenue
2 | TEpMOXUMUYECKUM 8 2 6 |mpaktuue| 12 | 3 9 | mpakTHueckux
YpaBHEHHUAM CKHX 3a/laHAN
3aaHui
HTorosas
urpa «B
MHpE WNtoroBas wurpal
XUMUI. «B MHUDE]
Pemenue
KOMOWHHPOBaHHBIX Tect RHMHED-
3 P 8 | 2 | 6 Tepmum| 12| 3 | 9 Tecr
3a/1a4 u
0JIOTYEC «Tepmunonorny
OJINMITMA/IHBIX 3374 . .
KU €CKU MUHUMYM
MUHUMYM FOHOTO XMMHKA.
FOHOTO
XUMHUKaY.
Hroro mo mopymo: | 24 6 18 36 | 9 27

Conepxxkanue yueOHOT0 MOILYJIs1

Tema 1. PacueTsl 10 ypaBHEHHMSIM XMMHYECKUX PeaKIUM.

Teopusa (6aszoewiii yposenv). Tunbl xumudeckux peakiuil. CKOpOCTb
XUMHUUYECKUX PEAKLU: 3aBUCUMOCTb OT TeMIIEpaTypbl, KOHIIEHTPAIUU, TPUPO/IbI
peareHToB. XUMUYECKOE PABHOBECHE.

Jlonoanumenvno meopus npoOGUHYmblil ypoEeHs. Y CIIOBHS €r0 CMEIICHUS.

Ilpakmuka. Ilpakmuueckoe  3auamue  "BBINOJHEHUWE  OMNBITOB IO
OCYIIECTBJIEHUIO PA3JIMYHBIX TUIIOB XMMHUYECKUX peaKUui». BpruucieHue maccel
BEILIECTBA MO YPAaBHEHUIO PEaKLMH, €CIM H3BECTHA Macca JPYroro BEIECTBA.
Brrunciienne macchl BelIECTBa MO YPABHEHUIO PEAKIMU, €CIM W3BECTHA Macca
JPYroro BEUIECTBA, COJEPKAILETO OMPEAEIEHHYIO0 MacCy IPUMECH.

ononnumenvsno npaxmuka npooeuHymulii ypoeensb. BbIuucCIeHUE MaCChl
IPOAYKTa PEAKIUH, €CJIM U3BECTHA MaccoBas A0Js BbIXOJAA MPOAYKTA PEaKUUU IO
CPaBHEHHMIO C TEOPETUUECKH BO3ZMOXKHBIM (M 00OpaTHas 3a/1a4a). Beruncienue Maccel
OPOAYKTA PEaKIH, €CJIH OJHO U3 UCXOAHBIX BEIIECTB B3SITO B U30BITKE.

Dopmbl KOHMPOJIA: BHIIOJHEHUE TPAKTUYECKUX 3aJaHUH.

Tema 2. Pacuemul no mepmoxumuueckum ypagHeHusM.
Teopus (6a3oewtit yposens). OKUCIUTETLHO-BOCCTAHOBUTENIBHbBIE MTPOLIECCHI.
Meron 31eKkTpoHHOTO OajaHca.
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Jlononnumenvsno meopus npooeunymolii ypoeenv. VIOHHO-31EKTPOHHBIN
METOJ. DIEKTPOIIU3.

Ilpakmuka. BpluucieHME Ha OCHOBE TEPMOXHMHUYECKOTO YpPaBHEHHS,
KOJINYECTBA BBIAEIEHHOW WIIM MOTJIOIEHHOMN TEIJIOTHI IO U3BECTHOM MacCe OJTHOTO
Y3 pearupyrommx BEUECTB.

Jlonoanumenvsno npakmuka npoosuHymolii ypoeéens. Haxoxnenue macc
pearupyronmx BEIIECTB, €CIU U3BECTHO, KAKOE KOJIMYECTBO TEIUIOTHI BBIAEIUIOCH
B JIAHHOM PEaKIUHU.

Dopmbl KOHMPOJiA: BHIIOJTHEHUE PAKTUYECKUX 3aJaHUN.

Tema 3.Pewienue KOMOUHUPOBAHHBIX 3A0aY U ONUMRUAOHBIX 3A0aY.

Teopusa MonsipHbIii 00BEM.

Ilpakmuka. PeuieHue 3a1a4y ¢ UCIOJIb30BaHUEM 2-X U 0oJiee MPOMOPLHUA.
Pacuersl Mo ypaBHEHUSIM HECKOJIBKMX MOJCIEACTBEHHBIX peakuuii. CpaBHEHHE
KOJIMYECTBEHHBIX JaHHBIX HECKOJBKHX IpoleccoB. Pacuerbl 1o ypaBHEHHSA
OJTHOBPEMEHHO NPOTEKAKOUIUX PEAKIIHM.

Dopmbl KOHmMPOaA: TIOABENCHUE UTOTOB MoAayJid. Mtorosas urpa «B mupe
XUMUW.

Ilooseodenue umozoe yueonozo 2ooa. Tect « TepMUHONOrNYECKUN MUHUMYM
FOHOT'O XUMUKA.
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YeTBepThlil 1o 00ydeHust
«OcBelenne NPUYUHHO-CIEACTBEHHBIX CBSI3eil B XMMUYECKHX TEOPUIX»

MOJY.Jb 1 «CUCTEMA IMOHATHA O BEIIECTBE»

Mopayns «Cuctema TOHSITHI O BEIISCTBE» HampaBjieHa Ha 0000IICHHWE U
CHUCTEMATH3AIMI0 Y4eOHOTO MaTepuaja MO OCHOBHBIM CHCTEMaM TMOHSATHH O
BEILIECTBE, XMMUYECKOW pEeaKUUU U XUMHUYECKON TexHoyioruu. CucreMaruszanus u
00001IeHre MaTepualia OCYIIECTBIAETCS OTIAEIbHO MO CHUCTEMaM TOHSITHH,
3aTparuBas IpU O3TOM OCHOBHBIE XHUMHUYECKHE TEOPUU [UJISl pa3pelICHUs
TEOPETUYECKON 3a/1aur O MPOUCXOKICHUU U CBOMCTB BEIIECTB, JJIs1 YCTAHOBJICHHUS
3aBUCHUMOCTH: COCTaB-CTPYKTypa-CBOMCTBA.

B cucreMy noHATHI «O BELIECTBE» BKIIOUYEHBI TOACUCTEMbI MOHATHH (010K U3
3HaHUM) O COCTaBe, CTPOEHUHU U CBOMCTBAX BEIIECTBA, IPUYEM CTPOCHHE BEIIECTBA
paccMaTpUBAETCS HA TPEX YPOBHIX XUMHUUECKOW OPTaHU3AallMH BEIIECTBA: ATOMHOM,
MOJIEKYJISIPHOM U MAaKpOMOJIEKYJIIPHOM.

[{eHTpalbHBIM 3B€HOM aTOMHOTO YPOBHSI OpraHU3alliu BEIIECTBA SBISETCA
«aTOM» U CBSI3aHHBIE C HUM MOHSITHUS: «TPYHIIUPOBKA SJIEKTPOHOB U SAJI€p B ATOMHbIE
YaCTHUIIBD», «IJIEKTPOHHBIE OPOWUTATM W PACIOJOXKEHHE WX B IPOCTPAHCTBEY,
SHEPreTUYECKHE YPOBHU aTOMOB U 3alOJIHEHUE MX BJEKTPOHAMMY, 3JIEKTPOHHAs
KOH(UTypalysi aTOMOB» M X MEPUOJINYECKAs] U3MEHSEMOCTD U T.I.

[{eHTpallbHBIM 3BEHOM MOJEKYJISPHOTO YPOBHS OpPraHHU3allid BENIECTBA
SBJISIETCSI TIOHSITHE «XMMUYECKOW CBsI3W», 00Opa30BaHHWE MOJEKYJISPHBIX YACTHIL
(MOJIEKyJI, MOHHBIX Iap, aTOMHBIX HOHHBIX KOMILJIEKCOB).

OObeM MOHATHI «XUMHUYECKAS CBSI3b» COCTABJISET TUITBI XUMHUUYECKOW CBSI3U U
BUJIBI  CBsI3€M, OOYCIOBJICHHBIE XapaKTepOM MEPEKPhIBAaHUS AJIEKTPOHHBIX
opOuTtaneii. CBA3YIOIMMUM 3BEHOM BHYTPU CHUCTEMBI SBJISIFOTCSI TAKWE TIOHSITHS, KaK
AIEKTPOHHOE CTPOEHUE, BAJICHTHBIE JJIEKTPOHBI.

bnokx 3HaHMM O XMMHYECKOM OpraHHM3aluy BEIIECTBA HAa MAaKpPOYPOBHE
BKJIFOYAIOT 3HAHUSI 00 arperaTHOM COCTOSTHUHM W M3MEHEHHUS BEIIECTB «BEIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS», «KPUCTAJUIMYECKOE CTPOCHHE
TBEpIbIX  BewecTB». LleHTpaJibHbIM  MOHSATHUEM  SIBISIETCS  «KPHUCTaJLD»,
«KPUCTAJUTMYECKAS PEIICTKAY.

Heab moayasi — o0o0mIeHHE M CUCTEMaTH3allds 3HAHUKA IO OCHOBHBIM
CHCTEMaM MOHATUI O BEIIECTBE, XUMUYECKON PEAKIIUU U XUMUYECKON TEXHOJIOTHH.

3aoauu mooyan:

1) ChopmupoBath yMeHHE ONIEPUPOBATH MOHITUSIMU O BEIIECTBE, XUMUYECKOM
peaKuMy U XUMHUYECKON TEXHOJIOTUH.

2) CchopmupoBath 3HaHUA O MPU3HAKAX, YCIOBUSX MPOTEKAHUS XMMHYECKUX
pEaKIUi U 3aKOHOMEPHOCTEN.

3) ChopMHupOBaTh YMEHHE BBHICTPANBATh MPUYUHHO-CIICICTBEHHBIE CBS3U TIO
MPOBEJICHHBIM HCCIIEIOBAHUSIM.

Oorcuodaemvie npedmemmusle pe3yaomamsbl 0C60CHUA MOOYIA

[To okoHUaHUY MOAYJIST OOYHAIOIIHECS OOy 3HAMb.!
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® ATOMHO-MOJIEKYJISIpHOE yueHHue. CIO0KHBII COCTaB aTOMa, BUbI CBSI3EH;

¢ CTEXMOMETPUYECKME 3aKOHOMEPHOCTH COCTaBa BELIECTB. 3aBUCHUMOCTH
CBOMCTB BEILECTBA OT COCTAaBA;

e KBaHTOBBIE UncCIa. SIBIIEHNE ATUIOTPOIINY;

e(CBOJCTBa CBSI3AaHHOI'O aTOMa: paJuyC aTOMa, SHEPIHsl HOHU3ALUHU, CPOJICTBO
K 2JIeKTpoHY. I[lepnonmueckoe M3MEHEHHE COCTaBa, CTPOCHHS M CBOMCTB
aTOMOB.

e CtpykTypa lleproguueckoil CUCTEMBI U CTPOCHUE aTOMa.

o(CBsA3b IOJIOKECHMS DJIEMEHTa B CHCTEME XUMHUYECKHX 3yeMeHToB [I. W.
MeHnpeneeBa ¢ COCTaBOM U CTPOCHHEM €TI0 aTOMa U CBOMCTBAMH.

¢OCHOBHBIE BUJbl XUMHYECKON CBSI3U: MOHHAs, KOBAJEHTHas (MOJspHas U
HEIOJISIPHASA ), METaJNINYECKas].

e SIBnieHME n3oMepun. Buasl nusomepun.

e KOMIUIEKCHBIE COEIMHEHUS, UX CTPOCHHMSI, CBOUCTBA.

0yoym ymemnw.

* eHa3sniBaTh CoCTaB, CTPOCHHUC H CBOMCTBA aTOMOB JJIEMEHTOB TJIaBHBIX
*  moarpymm. OGBACHATH OCOOEHHOCTH 3aII0JHEHMs SIEKTPOHHBIX 000m0uek d
[ ]
., 1 f — a;IemMeHTOB;
° .HOJ'Iy‘{aTB 1 Ha3bIBaTh CBOMCTBA KOMIIJIEKCHBIX COCI[I/IHGHI/If/'I.
.PaCCManI/IBaTB KpUCTAJJIBI 11O MUKPOCKOIIOM.
.I[OI(aSI)IBaTB MEPUOANICCKOC N3MCHCHUEC CBOICTB JJIEMCHTOB n
XapaKTCPU30BaTh 3JICMCHTHI 110 UX ITOJIOKCHUIO B HepHOI[H‘{CCKOﬁ CHUCTCEMC.
[ ]
o OCyIIECTBIATh ANEKTPUUYECKYIO TMPOBOJUMOCTb BEIIECTB C Pa3IUYHBIM
®  TUIOM XUMHUYECKOU CBS3H.
eHa3niBaTh 3aBHCHUMOCTH (I)I/ISI/IKO-XI/IMI/I‘{CCKI/IX CBOMCTB BeHIeCTBa OT BHOA
* KpHCTaHHHqCCKOfI PCUICTKU.
eOmnpenensaTh CBONCTBA OCHOBHBIX, KUCJIOTHBIX, aMOP(HBIX OKCHIOB.
Y4eOHO-TeMaTHYECKUI TUIAH MOXYJIS
KosmnuecTBo yacoB
Ne basoBbIit IIpoaBuHYTHINI
HanmenoBan pOBHHY
n/ YPOBEHb YPOBEHb DopMbl
He TeM D®opMbI KOHTPOJIA
n Bcer| Teo| IIpak Bcer| Teo | Ilpak| KOHTpOJIA
0 |pusi| THKa 0 |pwus | THKa
1 |CocraB— HenoBas urpa
LIEHTpAJIbHAas Jlenosas urpa «IImanupoBanu
npoOemMa «IlmannpoBanue € paboThI
M3y4eHUS 6 ) 4 pabOThI KPYKKay. 9 3 5 KPYKKay.
XUMHYECKUX Koncynbranus Koncynbranus
COCIMHEHUI «Odopmrnenune «Odopmienne
MPOEKTHOM MaIKmn. MPOEKTHOU
TIATTKIY.
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2 |AToMHBIN Cemunap
OBEHb «XapaKTepHuCTH
P . Cemunap p P
XHMMHYECKOM Ka 3JIEMEHTA 110
«XapaKTepuCTHKa
OpraHu3aluu ero
9JIEMEHTA 110 €r0
BEIECTBA MOJIOKEHHUIO B
MMOJI0KEHHIO B
6 2 4 . 9 3 6 |Ilepuoanuecko
ITepunoanueckoit y
H cucTeMe
CUCTEME XUMHUUECKHUX
XUMHYECKUX
anemeHToB /I. .
aneMeHTOoRB /I.
Menneneenay. "
Menneneenay.

3 |MonexkynasipHbl Cemunap
151 YPOBEHb «Buasl
OpraHu3anuu Cemunap «Bunpl XUMHAYECKOH
BEIECTBA XHUMHYECKOH CBSI3U U CBSI3H U UX

HUX XapaKTepHUCTHKA. XapaKTEPUCTHK
6| 1| 4 PaKTep 9 | 2| 6 [rapaIcp
CrpykTypHBIE a.
hopmyITbI». CtpyKTypHBIE
«30Mmepusi, ee BUABD). bopMyIIBI».
«3omepus, ee
BUJIBIY.

4 | Xumnueckas ITonsenenue
OpraHu3aIus IlonBeneHne NTOroB MTOTOB MOAYJISL.
BEIIECTBA  HA| 6 1 6 MOJTyJIsl. XUMHYECKUN 9 1 9 XUMHYECKUH
MaKpOypOBHE KBECT «3arajjouyHoe KBECT

BEIIECTBOY. «3aragounoe
BEILIECTBOY.
HTroro 1o
24 | 6 18 36| 9 27
MOIYJIH0:
Conep:xanune yueOHOT0 MOIYJIA
Tema 1. Cocmaeé — uyenmpanvuasa npobrema uU3YYeHUA XUMUUECKUX

coeoOuHeHull.

Teopus. Atom — Menpuanas 4acTUa XUMUYECKOTIO AIEMEHTA, XUMUYECKAs
enuHuIa. Pa3BUTHE ATOMUCTHYECKUX MPEACTaBICHUI. ATOMHO-MOJIEKYJSPHOE
yueHue. CIOXHBII cocTaB aroMa. XUMUYECKHH 37eMeHT. CTeXuoMeTpHYecKHue
3aKOHOMEPHOCTH COCTaBa BEIIECTB. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT COCTABA.

Ilpakmuxka. HCTpyKTax 10 TeXHUKE Oe30macHOCTH. becenpl o mpounTaHHOM
U CIEJIAHHOM 3a JIETO. 3HaKOMCTBO C KaJIEHJApeM KOHKYPCHBIX MEpPONPHSITHIA.
CocraBieHue WHAMBUAYAIbHOTO IUIAHA HCCIIECIOBATEILCKOM M MPOEKTHOU
NEATEIIbHOCTH HA TOJ.

@Dopmur kommpona: Jlenosas wurpa «llmaHupoBaHue pabOTBHl KpPY>KKay.
Koncynbramus «Odopmiienne npoekTHoW manku». Pacckas, Oecenma, pabora c
JIOTIOJIHUTEIIbHOU JINTEPATYPOU.

Tema 2. AmomHblil ypoeHb XUMUUECKOU OPZAHU3AULU 6euiecmEd.
Teopua. Mopnenu aromoB. KBantoBbie uncia. CocTaB, CTPOEHHE U CBOICTBA
aTOMOB AJIEMEHTOB TJIaBHBIX MOATpYyI. OCOOEHHOCTH 3aMOIHEHUS SJIEKTPOHHBIX
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obonouek d- u f-anementoB. CBOICTBA CBA3aHHOTO aTOMa: paJuyC aTOMa, SHEPTUs
MOHU3aL1H, CPOACTBO K JIEKTPOHY. Ilepnoanyeckoe n3aMeHeHne cocTaBa, CTpOEHUS
U cBOMCTB aTOMOB. CTpyKTypa lleproanyeckoit cucremsl U cTpoeHue aroMa. CBs3b
IOJIOKEHMs 3neMeHTa B [lepuoanueckoil cucreme xumMudeckux snemeHtos J[. U.
MenpneneeBa ¢ COCTaBOM U CTPOEHUEM €0 aTOMa ¥ CBOVMCTBAMU.

Ilpaxkmuxka. Jlabopamopuas paboma «IlonydeHnre u CBONCTBA KOMIUIEKCHBIX
coenuHeHM». Jlabopamopuas paboma «PaccmaTpuBaHWE KPUCTAUIOB IO
Mukpockonom». Cemunap «Ileprnoguueckoe U3MEHEHUE CBOMCTB 3JIEMEHTOBY.

@Dopmor  konmpoasa: Cemunap «XapakKTEpUCTUKA DIIEMEHTA IO €ro
nojoxeHutro B Ilepuogmueckoy cucremMe xumudeckux oanemeHros J[. W
MenneneeBay.

Tema 3. Moaexkynapuulii ypoéensb Opanu3auuu u euiecmaea.

Teopus. Teopuss XMUMUYECKOU CBSA3U. MOJIEKyJIa — CUCTEMA B3aMMOCBA3aHHBIX
aToMOB. CBsI3bIBaHME ATOMOB C Pa3HOM XMMHYECKOW mpupoaoi. OCHOBHBIE BUBI
XUMUYECKOM CBSA3U: HWOHHAs, KOBAaJIEHTHas (MOJIsIpHAas M HENoJisipHas),
MeTaynueckas. Bunbl cBsizell, OOyCIOBIEHHBIX XapaKTepOM MEpPEKPbIBAHUSA
opburtaneit (c U m -CBSI3M, OJWHApPHBIC, JBOWHBIE, TpoiHble U Tp.). CBolcTBa
KOBAJICHTHON M MOHHOM CBs3eil. JJOHOPHO-aKLENTOPHBIM MEXaHU3M 00pa30BaHUA
KOBaJICHTHOM cBsi3U. KOMITJIEKCHBIE COEAMHEHUS, UX CTPOEHHUS, CBOMcTBA. CBOMCTBA
CBA3aHHOTO aToOMa: 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, BAJICHTHOCTD,
IIPUMEHEHUE ITUX MOHATHNA JUJIs ONMCAHUsS CBOMCTB BeecTB. [IpocTpaHcTBEHHOE
CTpO€HHE MOJEKyJ. ['mOpuausanus aTOMHBIX OpOuTanell. 3aBUCUMOCTh CBOWCTB
BEILECTBA OT IIPOCTPAHCTBEHHOI'O CTPOEHUS. SIBiIeHNe n3oMepun. Buasl nsomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAsI, AUHAMUYECKasl (TayTOMEpHs) U UX IOJBHJBI.
HeocHOBHBIE BUIbI XUMUYECKOW CBSI3U (BOJOPOAHAS UJATHBHAs), UX BIMSHHUE Ha
(U3UKO-XMMHUYECKHE CBOMCTBA BEIIECTB M PEAKIIMOHHYIO CITIOCOOHOCTb.

Ilpakmuka. Jlabopamopnas  paboma  «VcubiTaHue  JIEKTPUUECKOU
IIPOBOAMMOCTH BEILECTB C PA3JIUYHBIM TUIIOM XUMUYECKOU CBS3U.

@Dopmur  konmpoas: Cemunap «BuUIbBl XUMHUYECKOM CBS3M U UX
xapakrepuctuka. CTpykrypHbie popmymsi». Cemunap «3oMepusi, €€ BUIBD».

Tema 4. Xumuueckan opzanu3ayus 6euyecmea Ha MaKkpoypogHe.

Teopua. CtpoeHue BeliecTBa. BemectBo — cuctemMa B3aMMOCBS3AHHBIX
aTOMOB, MOHOB M MOJIEKYJ]. ArperaTHoe COCTOSIHHME€ W arperartHoe M3MEHEHHE
BEIleCTB.  Bemecrsa  MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO  CTPOCHHS.
Kpucramnuueckue u amopgHsie BemiecTta. VloHHbIE, aTOMHBIE, MOJIEKYJIIPHbIE U
METANIMYECKUE KpUCTalimueckue penerkd. OOyCIIOBIEHHOCTb BHYTPEHHETO
CTPOCHHUsI KpHUCTA/UIa NMPUPOIHBIX YACTHUL B Y3JIaX KPUCTAJUIMYECKON PEIIETKH U
CUJIaMHM, CBs3bIBaOIIMMHM uX. [Ipupoma MeXMONEKYJSIpHBIX Cuil. SIBieHMe
AJJIOTPOIINH, €r0 MPUYUHBL. 3aBUCUMOCTD (PU3HKO-XMMHUECKUX CBOMCTB BEIIECTBA
OT BHJA KPUCTAJUIMYECKON pemeTku. Tpu (QopMbl XUMHUECKON OpraHu3aluu
BEIIECTB Ha MAaKpOypOBHE: JalbTOHHUIHAS, OEpPTOIUAHAS U TEPEXOTHOE
cocrosiHue. lloBeneHne BEmECTB C HMOHHOM M KOBAJEHTHOM CBA3BIO IPHU
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pPAacTBOPEHUM BBOJIC. DJIEKTpPOJUTHYECKad auccouuanus. [[puunHbl pacTBOpeHUs
BEIIECTB JIpyr B aApyre. MHoOroo0pasue BemeCTB, MPUYUHBI MHOTOOOpa3wHsl.
Oxcuibl, THAPOKCHUIBI, COJU, MX KJIaCCU(PUKAIINS, CBOWCTBA.

Ilpakmuka. Jlabopamopnas paboma «CBOWCTBA OCHOBHBIX KHCJIOTHBIX,
amop(ubIx okcuaoBy. Cemunap «OO0Ias XapaKTEPUCTUKA TPOCTHIX BEIIECTBY.
Cemunap «Tumbl kpucTaminueckux pemeTok. CBsi3b CTPOEHHS CO CBOWCTBAMHU
BeliecTBay. CemuHap « OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHI).

Dopmut konmpoaa: llogBeneHne WTOroB MOAyasA. XUMHUYECKUM KBECT
«3arajiogHoe BEIICCTBO.

MOJY.Jb 2 «QHEPTETUKA XUMHUYECKON PEAKIIUN»

B nganHOM MoOjylie MOpeIyCMOTPEHO pACKpPBITHE TaKUX TMOHSATUHM, Kak
«pusznueckne W XUMHYECKHE  CBOWMCTBA», «XUMHUYECKas  aKTHUBHOCTHY,
«PEaKLMOHHASI CIOCOOHOCTH.

B cuctemy noHsATUN 0 «XUMHUYECKON pEaKuuy BKIIIOYEHBI OJIOKU 3HAHHUHA 00
YCIOBHSIX W TPU3HAKAX XUMHUYECKHX PpEaKIud, 00 DSHEpPreThKe, KUHETUKE
XUMUYECKUX pEaKUHil, O XUMHUYECKOM pPAaBHOBECMM M 3aKOHOMEPHOCTSX
IPOTEKAHUS XUMUYECKOUN pEaKI1H.

Monynb «OHepreTrka XUMHUYECKON peakliun» MPU3BAHO 00ECTIEYUTh OTBETHI
Ha BOIPOCHI, IMOYEMY MPOTEKAIOT XUMHUYECKHUE pEaKIMH, BO3MOXKHO WU
HEBO3MOXKHO HUX  OCYILIECTBJIEHHWE, KAKOBbI JBWXKYIIME CHJIBI  PEAKIIMM.
[{eHTpanbHBIM MOHATHEM SIBIIIETCA «TEIUIOBON A((HEKT XMMUYECKON peakuumn» u
CBSI3aHHBIE C HHUM TMOHSTHUS «IHTAJBIUSN», «IHTPOMUSL», «BHYTPEHHSS HHEPrus
CUCTEMBI».

Leab MoayJst — moKa3aTrh 3aBUCUMOCTb IPOTEKAHUS XUMHUYECKUX PeaKlui OT
pas3Tu4HBIX (PAaKTOPOB, M3yUYCHUE OCHOBHBIX ABUKYIIUX CHJI XUMUYECKUX PEAKITUH.

3aoauu mooyasa:

1) ®opMupoBaTh  TPHEMBI  MBIIUICHHUS:  CPaBHEHUS,  BBIWICHCHHS
CYIIECTBEHHOTO B M3yYEHHOM, 0000IIeHMs, KIaCCH(PUKAIIMA U CUCTEMATH3AIIHH,
YCTAHOBJICHUSI MPUYUHHO-CJIEJCTBEHHBIX CBA3EH JCHCTBUSI CUCTEMBI B TOM WU
WHOM ClIy4dae.

2) Hayuuth  ycTaHaBIMBaTh MPUYMHHO-CJIECJACTBEHHBIC  CBSI3M  MEXKIY
CTPOEHUEM, CBOMCTBAMHU U IPUMEHEHUEM BEIIECTB, J€JIaTh BHIBOJBI U 0000IIEHUS
HA OCHOBE M3yUYEHHBIX 3aKOHOB U TEOPHUH.

3) Bocnutath ymeHue paboTaTh B KOMaH/AE, pPa3BUTh KOMMYHUKATHUBHBIE
HABBIKH.

Osicudaemoie npeomemmusle pe3yibmamol 0C60EHUA MOOYJiA

[To okoHYaHUK MOJTYJISI OOyYaIOIIUeCs 0OV 3HAMb.

e CynHOCTh XUMUYECKOH PEAKLUU.
e VcioBus, MPU3HAKU MPOTEKAHUSI XUMUYECKUX pEakui. 3aKOH COXpaHEHHUs

MaccChl BEIIECTB.

e Peakiuu HOHHOTO OOMEHa.
e  OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU.
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o [JloHsATue SHTaNBIUS, CTaHJAPTHBIE SHTAIBIIUM CrOpaHUS M OOpa30BaHUA
BemectB. llonartue osHrpomusa. OHepruss [uOOca. DHTanbNUUHBIA U
SHTPOMUMHBIN (HaKTOPHI OMPEIEIICHUS BO3MOXHOCTHU MPOTEKAHUS XUMHUUECKUX
pEaKUH U UX B3aUMOJICCTBHE.

O0JICHBL YMemb.

* KnaccudguuupoBaTb XUMUYECKUE PEAKLIUU IO PA3JIMYHBIM IPU3HAKAM.

* HaspiBath OTHONIEHHE OOBEMOB pPEATHPYIOUIMX Ta30B NPU XUMHYECKHUX

peaKIHsIX.

e PaccTaBiarh K03(pGUIIMEHTH METOJOM JEKTPOHHOTO OalaHCa U AJIEKTPOHHO-
MOHHBIM METO/IOM.

e OmnpenensaTb HaNpaBiICHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIU.
HaspiBath cBOMCTBA OCHOBAaHUM U KHUCIIOT.

e Omnpenensars 3aBUCUMOCTb CKOPOCTH PEAKLUU OT PA3IUYHBIX (PaKTOPOB.

Yyeono-memamuueckuit nnan mooynsa

KoanuecTBo yacoB
Ne basoBbIii IIpoaBuHYTHIH
;| HaumeHoBaHu YPOBEHb YPOBEHb
n/ DopMbI
€ TeM IIpa| @®opMbl KOHTPOJIA IIpa
n Bcer| Teopu Bcer|Teo KOHTPOJIA
KTH KTHK
0 | 0 |pus
Ka a
Cemunap Cemunap
O6mmue
CBECHIS O «B0O3MOXHOCTE Y «B03MOXXHOCTh U
1 . | 12 3 9 |HanpaBieHue 18 | 4| 14 HampasJICHHE
XUMHUYECKON
- [IPOTEKAHU HPOTEKAaHUA
P CaKIUI. peaknum».
[TonBenenue
DHepreTuka IlogBeneHue UToros JBCI
UTOTOB MOAYJISL.
2 | xumuueckux | 12 3 9 MOJYJISI. 18 | 51 13 .
N . XUMUYECKUHI
peakuui XuMudeckuil 6aTTiI.
0arT.
Hroro no
24 6 18 36 | 9| 27
MOAYJIH0:

Conep:xanune yueOHOT0 MOIYJIA

Tema 1. O0miue cBeieHUs 0 XMMUYECKOI PeaKIMH.

Teopus. CymiHOCTh XMMUYECKOW peakluu. Y CJIOBUS, MPU3HAKU MPOTEKAHUS
XUMUYECKUX PEAKIUN. 3aKOH COXPaHEHMsI MacChl BemecTB. OTHOIICHHE 00hEMOB
pearupyronmx ra3oB MpH XUMHUYECKHX peakmnusax. Kmaccupukamms XuMudecKux
peakiuii o Pa3IMYHbIM Mpu3HaKaMm. Peakmmsi noHHOTO 0OMeHa. OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIC  peakiuu. PacctaHoBka  KOd((PHUIHEHTOB  METOAOM
ANIEKTPOHHOIO 0OajaHca M 3JIEKTPOHHO-WUOHHBIM  MeTojioM. Hampasnenue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.

Ilpakmuxka. Jlabopamopnas paboma «CBONCTBA OCHOBAHUM U KHUCJIOTY.
@Dombt  kommpona: Cemunap «BO3MOXHOCTD W HaNpaBICHUE MPOTEKAHUS
peakuuin.
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Tema 2. JHepreruka XUMHYECKHX PeaKIIUil.

Teopua. BHYTpeHHSs1 SHEPTUsl CUCTEMBI. JHTAJIbIUSA, €€ U3BMEHEHUE B XOJI€
peakiuu. CTaHIapTHbIE SHTAIBIIMM CrOpaHWsT W OOpa3oBaHMs  BEILECTB.
B03MOXXHOCTh MPOTEKaHHUSI XUMUYECKUX PEAKLHHA, SHTPONUSA. DHTAIBIHINHBIA U
SHTPOMHUMHBINA (PAKTOPHI OMpEeNIeHUsT BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
peakuuii 1 ux B3aumozeiictsue. Jueprus I'ndca. [IpornoznpoBanue BO3MOKHOCTH
IIPOTEKaHUs IPOLECCOB.

Ilpaxmuxka. Jlabopamopuas padoma «3aBUCUMOCTb CKOPOCTU PEaKUUU OT
pa3nuuHbIX (pakTopoBy». Cemunap «CKOPOCTb XUMUYECKOU PEAKIIUNY .

Dopmbl KOHmMPOAA: TIOJIBEIEHUE UTOTOB MOYJIsl. XUMUYECKUI OaTTII.

MOJY.Jb 3 <KKHHETUKA XUMHUYECKOM PEAKIITAN»

Monyns «KnHeTMKa XMMHYECKOM pPEaKkUuu» OTBEYaeT Ha BOIPOC, Kak
MPOTEKAIOT XUMUYECKHE PEaKIMM BO BPEMEHH, paCKpPhIBAET UX ME€XaHU3M. B 3ToM
0JI0OKE MPOIOIKACTCS PACKPHITUE TTOHATHUS «PEAKITMOHHOU CIIOCOOHOCTHY, KOTOpas
3aBUCUT HE TOJIBKO OT COCTaBa M CTPOCHMS BEIIECTBA, HO U OT MPUCYTCTBUS B
CHUCTEME JIPYyTUX BEIIECTB, a Takxke OT Apyrux dakropos. [Ipu dbopmupoBannm
OCHOBHBIX MOHSTUH O «XHUMHUYECKOM PABHOBECHUW» HUCIOJIB3YIOTCS JBA MOJIXO0A:
KMHETHUYECKHUH (CKOPOCTH MPSIMO U 00paTHOM peaKIuu paBHbI) U IHEPTreTUUECKUN
(YpaBHOBEIIMBAHUE SHTAIBIUUHOTO U SHTPONUITHOTO (PaKTOPOB).

Kak 3aBepmieHue, MNpPOBOAATCA HMTOTM O 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMUYECKUX PEAKIUi, CUCTEMATU3UPYIOTCA 3HAHUS NPUYMHHO-CIEICTBEHHON HX
00YyCJIOBJIEHHOCTH.

JInst packpbITHUSI MOHATHI O XMMHYECKOM MPOLIECCE UCMOIB3YIOTCA TEOPHUU
CTpOCHUSI aTOMa, XHUMHUYECKOW CBSI3U, CTPOCHUS BEIECTBa, YYEHUE O
NEPUOINIHOCTH, & TAKXKE U JCTUHTETPAINS XUMUYECKUX U (PU3NUECKUX 3HAHUM.

Heab MOy — U3YUYUTh 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMHUUECKUX PEAKIIUA
CHUCTEMATU3HPYS UX MPUINHHO-CIIEJICTBEHHBIE OCOOCHHOCTH.

3aoauu mooyasa:

1) @opMHUpPOBaAHUE OCHOBHBIX MOHITUN O «XUMHUYECKOM PABHOBECUWY.

2) Bocnuranue BHUMATENbHOCTH U HAOMIOAATEILHOCTH.

3) Pa3BuTHE KOMMYHUKATHUBHBIX HaBBIKOB U HABBIKOB pa0OThI B KOMAH/IE.

Osicudaemoie npeomemmusle pe3yibmamol 0C60EHUA MOOYJiA

[To okoHYaHUU MOJTYJISI OOyYaIOIIUECs 0OV 3HAMb.

e CKOpOCTh XUMHUUYECKOW PEAKITNH U €€ 3aBUCUMOCTh OT Pa3INIHbBIX (HaKTOPOB.
3akoH AeicTByomux Mace, npasuiio Baut-I'odda, ypaBHenue Appenuyca.
e DHeprusi akTUBAlMW, AKTUBUPOBAHHBIA KOMIUIEKC. [IpuunHbl yBennueHuUs

CKOPOCTH PEAKIIHH.

e KaTtanm3 roMOreHHBIN U TeTepOreHHbIi. MexaHu3m AEHUCTBUS KaTajln3aTopa.
e XUMUYECKOE PABHOBECUE U YCIOBUS €r0 CMEUIEHUSD.
e [Ipuauun Jle-IllaTense.
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0yOoym ymemnw.
* XapakTepu3oBaTh XUMHUYECKYIO PEAKIIMIO BO BPEMEHH.
* OObscHUTH (DepMEHTHBHOE pacIICIUICHHE MPOIYKTOB MHUTAaHUSA. [IpOBOIUTH

paé‘-ICTBI 0 TCPpMOXUMHUHN N KUHCTHKC peaKuHﬁ. OOBSICHUTE BJIUSHHE CpCabl Ha
.
IMPOTCKAHUC PCAKIMH.

Yueono-memamuueckuii nnan mooynsn

KosmnuecTBo yacoB
Ne . IIpoaBuHyTHIH |POMBI KOHTPOJISA
HaumenoBanu|ba3oBblii ypoBeHb
L e TeM DoMbI KOHTPOJIS YDOBEHD
n Bcer|Teo [IpakTy P Bcer |Teo[llpakTu
0 |pus| Ka 0 |pusa| Kka
Cemunap c P
Kuneruka «Pacuersl 0| CMURAD «FaCHCTL
10 TCPMOXUMHHU U
1 | xumnueckux | 12 | 3 9 [repmoxumuun u 18 | 4 14 P
o KHHCTHUKC
peakuui KHHETHKE peaKIIHID
CaKLUI».
Kpyenoiti  cmon Kpyenwviii cmon
XuMH4YeCcKoe «XHAMHUYECKAS «XUMHUYECKAS
2 12 | 3 9 18 | 5 13
paBHOBeCHE OTpacib B oTpacib B
Poccumy. Poccuny.
Hroro no
24 | 6 18 36 | 9 27
MOAYJII0:

Conepxkanue yueOHOT0 MOILYJIs1

Tema 1. KuHeTuKa XMMUYECKHX PeaKIHl.

Teopua. XapakTepUCTHKa XUMUYECKOHM peakuuu BO BpemeHU. CKOpOCTh
XUMHYECKONH peakIud U €€ 3aBUCUMOCTh OT pa3lIU4yHbIX (HaKTOpOB. 3aKOH
nercTByromux macc, npaBuwio Bant-T'odda, ypaBHeHue Appenumyca. DHeprus
aKTHUBAallUM, AKTUBHPOBAHHBIA KOMIUIEKC. IIpMUMHBI yBEIMYEHHS CKOPOCTU
peakuuu OT pa3nuyHbiX (akTopoB. Karanm3 roMOreHHbIi M TeTepOTreHHBIN.
Mexanu3zM JedcTBUs  Kataiu3aTopa. [IpUyuHBI yBEIMYEHUS CKOPOCTH NIpH
katasm3e. [Iporexkanume peaknuid B NOPOCTPAHCTBE. MeXaHU3M  pEakUui.
Knaccudukanus peakuuii o MEXaHU3MY WX MPOTEKAHUS: pAIUKAIbHBIE U HOHHBIE.
MexaHu3Mbl peakuil 3JIeKTPOOUIBHOTO U HYKJICO(DUIBHOTO MPUCOEAUHEHMUS,
ANEKTPOPUIBHOTO 3aMelIeHHs. B3auMOCBsA3b MEXIy TMOHSATHSIMHU «CKOPOCTb
peaxuin, «KMeXaHu3M PeaKIuil», «PeakIMnOHHAsI CTIOCOOHOCTDY.

Ilpakmuka.  Jlabopamopuas paboma «DepMeHTATUBHOE pacCIlEIICHHE
IPOAYKTOB MUTAHUS.

@Dopmur konmpona: Cemunap «PacyeTbl MO TEPMOXUMHUU M KHUHETHUKE
peaKkumn.

Tema 2. XumMu4ecKoe paBHOBecCHE.
Teopusa. Kunetnueckuil Moaxol K ONPEACIICHUI0 XUMUYECKOIO PaBHOBECHS,
KaK PaBEHCTBO CKOPOCTEH MpsMoOMl W oOpaTHOUM peakiuu. TepMoauHaAMUYECKUMA
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IIOAXOM, KAaK YPaBHOBCIIMBAHWE JECWCTBUM OHTAIBIMMHOIO W SHTPOIHUWHOIO
($akTOpOB, KaK pPaBEHCTBO JBYX MPOTHBOIOJOKHBIX TEHACHLUUN K OCCHOpSAIKY U
nopanky. CwmemieHne xumudeckoro pasHoBecus. Ilpuniun Jle-IllaTense.
KoadummenT xumMuaeckoro paBHOBECHS.

OO6o01IeHne: CTEeXMOMETPUYECKHE, TMEepPUOAUYECKHe, TEPMOXUMUYECKUE,
TEPMOJIMHAMUYECKUE U KUHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaKuni.

Ilpakmuka. Jlabopamopuas paboma «BnusHue cpeapl Ha MNPOTEKAHUE
XUMHUYECKUX peakuuin»y. Cemunap «XWMHYECKOE PABHOBECUE W YCJIOBHS €ro
CMELICHU.

@Dopmuvl Konmpoaa: 1lonseneHne UToros MoayJisl. «A Hy-ka...» [logsenenue
UTOTOB y4eOHOro rosna. Kpyaawiti cmoa «XuMuueckas orpacib B Poccum».

IInanupyembie pe3yJabTAThI
TpebGoBanust K YpOBHIO TOJATOTOBKM BBITYCKHUKOB HaIpaBi€Hbl Ha
peanu3anuilo  JAESATEIbHOCTHOIO,  JINYHOCTHO-OPUEHTUPOBAHHOIO  MOJAXO0AQ;
OCBOCHHE OOYYarOIMIMMHCS HMHTEJUICKTYaJbHOW M MPAKTHYECKOH IesTeNbHOCTH;
OBJIaJICHUE 3HAHUSIMU U YMEHHUSIMH, BOCTPEOOBAaHHBIMU B TIOBCETHEBHOM JKU3HU.
OBnageHue npeomMemHuIMu 3HAHUAMUY U YMEHUAMU
B pesynbrare 4eThIpeXroJMYHOro OOy4YeHMs! IO Mporpamme oOydaroluecs
0y®ym 3namo:
® ompeneneHuss OCHOBHBIX XUMUYECKUX SIBICHUH U 3aKOHOB;
3TaIbl NIPOBEACHUS SKCIIEPUMEHTAIBHOM U UCCIIEI0BATENIBCKON paboOThI;
npaBwia oQopmileHHs Ja0OpaTOpHOM M MCCIEN0BATENbCKOW  paboThl,
pedepara, noknaaa;
e mpaswia T b npu npoBegeHnn npakTuyeckux pador;
® UITOPUTM PELIECHUS IKCIIEPUMEHTAIIBHBIX U PACUETHBIX 3a4ad.
0yoym ymems.
® paccuUMTHIBATH PA3IMYHbIE KOHIEHTPALUHA PACTBOPOB;
DKCHEPUMEHTAIIBHO JOKA3bIBaTh CBOMCTBA OCHOBHBIX XUMUYECKHUX KIIACCOB;
(dbopMyIMpOBaTh U aHAIM3UPOBATH XUMUYECKYIO MPOOIIEMY;
BBIIIOJIHATH ITOCHIIBHBIE HCCIIEIOBAHUS B OKPYXKAIOILIEN CpEE;
0QOpMIIATH U IPEJCTABIATh PE3yIbTaThl UCCIIET0BAHUM;
BbIOMpaTh  MH(OPMALMOHHBIE MCTOYHMKM U BJaAeTh  crnoco0aMu
CUCTEMaTu3aluu HHPpOopMaLuy;
OLICHMBATh CTENEHb YCIEUIHOCTH CBOEH MHAMBUAYAJIbHON 00pa30BaTEIbHOMN
NEeSATENEHOCTH;
OOBSACHATH CBOIO OLIEHKY, OTCTauBaTh CBOK TOUKY 3PEHUS, CBOIO MO3ULIUIO 110
padIMUHBIM SKOJOTHUYECKUM CUTYAIIHSIM;
IIOHUMATh CHUCTEMY B3IVIIOB M HMHTEPECOB JPYyroro 4ejaoBeKa, HAXOIUTH
KOMIIPOMHMCCBI;
Ilpeocmasnennvie ouaznocmuyeckue nPUSHAKU NO 081AOEHUI0 NPEOMEMHbIMU
SHAHUAMU YMEHUAMU UMerom 0000WeHHbIl Xapakmep, U 8 npoyecce pearusayuu
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NPOCPAMMbBL 0HCUOAIOMCS OOJlee KOHKPEmHble Pe3ylbmambl 0C80EHUSL COOEPHCAHUS
00yuenUsl, Ymo OmpadrtceHo 8 NPOSPAMMAX KAHCO020U3 MOOYIel.

Osnaodenue TUUHOCMHBIMU PE3YTbMaAmamu
OOyuaromuiics MOKET BOCIIUTATh B ce0e TaKhe KauecTBa:

* no omHoweHuio K cede: TpyAoioOue, TepreHue, TpedOBaTEeILHOCTh K cede
(CaMOKOHTPOJIb); OCO3HAHHOCTh HPABCTBEHHBIX MPABHJI M MOTPEOHOCTh HX
BBINOJIHATh B COOTBETCTBUU C HPAaBCTBEHHBIM 3aKOHOM B JYIIE;

* N0 OMHOWEHUI0 K JI00AM: TIOTPEOHOCTh W TOTOBHOCTh IIPOSIBIIATH
COCTpaJlaHue, COpaJOBAaHUE M B3aMMOIIOMOIIb, JOJI M OTBETCTBEHHOCTD,
MHUIMATUBHOCTh, CTPEMJIEHUE BOCIIPUHUMATh OOIIUE J1e1a KaK CBOM COOCTBEHHBIE.

OOyuaromuiics MOXET NPUCBOUTH ce0e CIENYIOIINE LIEHHOCTU: OEpekHOE U
OTBETCTBEHHOE OTHOILIEHUE K IPHUPOJE; 3HAUUMOCTb TPYJa; aJIbTPYUCTUUYECKOE
OTHOIICHHWE K JIOASM; 3HAUYMMOCTb Y4YEHHUS; TBOpUYECKas MAESITENbHOCTb Kak
HE0O0X0Masi COCTABJISIONIAs KU3HU KaXKI0TO YeJI0BeKa; JII00OBb K POJHON 3eMIIe,
K IPUPOJE CBOEH MAJION POJIHHBI.

Huacnocmuueckue npusHaku N0  061AOCHUIO  MemanpeoMemHubiMu U
JUYHOCIHBIMU YMEHUAMU NPeOCmasienbl No pe3yibmamam YemvlpexecoOuiHo20
00yyYeHUsl N0 npocpamme u 8 MOOYIbHbIX KYypCax 0anee He KOHKPemu3upyiomcs.

Ognaodenue memanpeomMemubiMu Yy MeHUIMU

[To okoHyaHWK 00YUYEHHMS IO TIporpaMMe 00yUJaroITUHCs Oyoem ymemn:

® JI0TOBapUBATKCS C JIOJABMH, COTIIACYSI C HUIMHU CBOM WHTEPECHI M B3TJISIBI, TSI
TOT'O YTOOBI CAEIAaTh YTO-TO COOO0IIIa;

* ompenenats U GOpMyIUPOBATh LEb ACSITEIBHOCTH (TIOHATH CBOM HMHTEPECHI,
YBUJIETH MTPOOJIEMY, 3a/1a4y, BEIPA3UTh €€ CIIOBECHO);

® COCTaBUTH IUIAH JCHCTBUI MO PEHICHUIO MPOOIeMbI(3a1auH);

OCYIIECTBIISITh JCHCTBUS IO peaju3aliy IUJIaHa, Tpujiaras YCUIus IS
MIPEOJIOJICHHST TPYTHOCTEH, CBEPSACH C IENbI0 W IUIAHOM, MOMPABIsIA ce0s mpu
HEO0OXOMMOCTH, €CITM PE3yJIbTaT HE TOCTUTHYT;

: pe3yabTaT CBOCH JEATEIHHOCTH COOTHECTH C LIEIBI0 U OIEHUTH €T0;

OPUEHTHUPOBATHCA B CBOEH CUCTEME 3HAHWW W O CO3HABATh HEOOXOIMMOCTH
HOBOTO 3HAHUS,

JieNaTh TMPEABAPUTENBHBI OTOOp HMCTOYHMKOB HH(OpMAIMH ISl MOWCKA
HOBOTO 3HaHMsI (TIeYaTHBIE UCTOYHUKH, THTepHET-pecypchl, 01, KaK HCTOYHUKH
uathopmanun);

N0OBIBaTh HOBBIC 3HAHWS (MHPOPMAIMIO) U3 Pa3IUYHBIX HCTOYHHKOB U
pa3IMYHBIMH crioco0aMu (HaOJII0AeHUE, YTECHUE, CITYIIAHKE);

* mepepabatbiBaTh IOJyYEHHYI0 HHGOpMAIMIO (aHAJU3UPOBATh, 000OIIATH,
KJ1acCU(pUIMPOBATh, CPABHUBATH, BBIACIISATh IPUYUHBI U CJICICTBUS ) IJIS IOy YCHUS
HE0OXOMMOT0 pe3yabTaTa, B TOM YUCJIE U ISl CO3aHMs HOBOTO MPOAYKTA;

OOBACHATH (IIpEeXkIEe BCEro—camMoMy cebe) CBOM OIEHKH, CBOIO TOUKY 3PCHHSI,
CBOM TIO3UIIUU.

Kanennapublii yd4eOHbI rpaguK NporpaMmbl
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Cpoxk Jara Jara Bcero | Koanuec Pexum
peaqu3 | Havaja OKOHYAHHUSA | y4eOHBbIX TBO 3aHATHI

anuu | o0y4yeHUs1 | O0OyYeHHUS MO | HeHeJb | y4eOHbIX

no nporpamMmme 4acoB
nporpaMmme

1-i1 rox 1 pa3 B HEOEMIO
ooyuern | 01.09.2021 | 31.05.2024 34 72 o 2 yaca
us
2-" ronq 1 pa3 B HEHEMIO
obyuen | 01.09.2022 | 31.05.2025 34 72 o 2 yaca
usi
3-firon 1 pa3 B HEHEMIO
obyuen | 01.09.2023 | 31.05.2026 34 72 o 2 yaca
us
4-i1 ron 1 pa3 B HEOETIO
ooyuen | 01.09.2024 | 31.05.2027 34 72 o 2 yaca
us

YcaoBus peaan3zanuu NporpaMmmbl

Pabory mo mporpamme ocymecTtBiasier ['pekoa H.M., menaror
JOTIOJTHUTENBHOTO 00pa30BaHUsl C IEJarornyeckuM oOpa3oBaHUEM (YUHUTEINb
XUMUH), 00J1a1at0IIMM 3HAHUSAMH U HABbIKAMU BBIITOJTHEHUS UCCIIEI0BATENbCKUX U
MPOEKTHBIX padOT.

OO0ydeHue IPOXOJUT B OT/IeIbHOM KaOuHeTe Ha 6aze MBOVY Jly6osckoi CIII,
¢ 000pyIOBaHHBIMH JIA0OPATOPHBIMA MECTAMH JIJIST YUAITUXCSI.

IMomemenue: yaeOHbII KaOWHET, 0(OPMIICHHBIN B COOTBETCTBUU C TIPOPHIIEM
MPOBOJIMMBIX 3aHSATHA W OOOPYJOBAHHBIA B COOTBETCTBUUM C CAHUTAPHBIMH
HOPMAaMH: CTOJIBI M CTYJIbSI JIJISl TIEIarora M y4almxcs, KJaccHas T0CKa, MKadbl u
CTEJUIAXH JJI XpaHSHUS y4eOHOM TUTEepaTyphl U HATJISITHBIX TIOCOOMIA.

MarepuajibHO - TeXHHYeCKOe o0ecreyeHne

v' KabuHeTr-1abopaTopus, yIOBIECTBOPSIONINIA CaHUTAPHO—THIHEHUYECKUM
TpeOOBaHUSIMU O0OPYOBAHHBIN VISl 3aHATUN TPYIIHI (IEMOHCTPAIIMOHHBIN CTO,
71a00paTOpHBIE CTOJIBI, OCHAIIIEHHBIE BOAOM; MKad 1151 mpuOopoB J1ab0paTOPHBIH,
mKad 11 XUMUYECKUX PEAKTUBOB; KA BBITSKHON XUMUYECKUN), OCHAIIICHHBIN
HEOOXOMMOW HATTSAAHOW WHGOpPMAIMEH, JIUTepaTypoll W 00OpYyJAOBaHHEM IS
pOBeICHMS PPOHTATBHBIX U WHAUBUYTBHBIX HCCIICIOBATEIHCKUX Pa0OT.

v XuMHYeCKre MUKPOJIabopaTopru (HabOp XMMHYECKUX PEAKTHBOB M KPACUTEIEH,
NpOOMPKY TIIACTUKOBBIE, CIIMPTOBKA JlabopatopHas, yamika [letpu, HaOOp XUMHYECKOM
TIOCY/IbI, BEChI JJAOOPATOPHbIE, IITATHUB);

v MUKpPOCKOIIbI YYEHHYECKHE CBETOBBIE, I(poBoii USB-MUKPOCKOIT; MUKPOCKOIT
CTEPEOCKOMMYECKHI;

v" KoMIuiekr J1abopaTopHOro 00OpY/IOBaHHS;, ydyeOHble TaOIMIBI XMMHM B
TEXHOJIOTUSIX CEJIbCKOTO XO3SMCTBA, KOJUIEKIMS MHHEPAbHBIX YIOOpeHHe; Habop st
MOJIEJTUPOBAHHS MOJIEKYJI BEILIECTB;
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Kommbtorep;

WHTepakTriBHAS NTAHEND;

OnextponHas noanepskka Elibrary.ru.ciberlernika.ru/
PaGourie cToIbI U CTYIBSL

Menamariocobus.

Mertomdeckue pazpaboTKi MEPONPUSTHIA IO XUMUH.
CueHapuy Mpa3HUKOB, BEYEPOB.

HWrpbI 1 5KOJIOTHYECKHE CUTYAIH.

ASANENENENENENEN

dDopMbl aTTECTALUU

Ilooseodenue umozo6 peanuzayuu npoepammol
B cooTBeTCTBUU € KaleHJApHBIM y4eOHbIM IpapukoM B KOHIE Y4eOHOTO roja
npdsoaurcs:
e IPOMEXKYTOYHAS arrecTanus oOydaroumxcsl (OLlEHKa KayecTBa OCBOEHUSA
®* @OporpaMmbl MO UTOraM Y4eOHOro roja) AJisg TPyl MEPBOro, BTOPOro U
TPEThEro TOA0B 00yueHus B ¢popme TecTUupoBaHUsl « TepMUHONIOTMYECKUI
MUHUMYM IOHOTO XUMHUKa»;
edTOrOBasi  arrectanus (OLIGHKA  KayecTBa OCBOEHUS  MPOrPaMMbl
oOydJaronmmMMucs 3a Bech Mepuoa OOydeHHs MO Tporpamme) I TPy
YETBEPTOTrO rojia 00yueHus B opme KpyTraoro cToja.
OueHoYHbIE MATEPHAJIBI

[lengaroruueckuii MOHUTOPUHI, — 3TO CHCTEMAaTH4YeCKas OLIEHKa YpPOBHSA
OCBOCHHUS JIOTIOJHUTEIHHOW 00pa30BaTeNbHONW MPOTrpaMMbl B TEUEHHUE yUeOHOTO
roJia — CKJIa/IbIBAE€TCS U3 CIETYIOUIMX KOMIIOHEHTOB.

B nauvane y4eOHBIX 3aHSATHI 11€aroroM MpOBOIUTCS] BBOJIHBIM KOHTPOJIb AJIs
OIIpeJIeIeHNs] HAYaJIbHOTO YPOBHS 3HaHUH 00ydarouxcs B GopMe aHKemupoaHusi
«3Haro — He 3Hal0. Ymeio — He ymeion.

B Teuenue Bcero kypca o0yueHHUs] OCYIIECTBISIETCS ONEPATUBHBIA KOHTPOJIb,
NO3BOJIIOIINN  ONPENEIUTh YPOBEHb YCBOCHMS INPOIPAMMBI, TBOPYECKYIO
AKTUBHOCTb O0YYalOIIMXCsl, BBISIBUTh KOMMYHHUKATUBHbBIE CKJIOHHOCTH, TOTOBHOCTb
K CaMOpPa3BUTHIO.

IIpomesicymounulii KOHmMpPoO.lb TPOBOAUTCS TI0 3aBEPIICHUIO MOAYJISL B (hopme
BUKTOPHUHBI, UI'PbI, KOJUIOKBUYMa, KPYTJIOrO CTOJIA B 3aBUCUMOCTH OT COAEPIKAHHUS
MOJYJIS.

Hmozosvlii konmpons TPOBOIUTCS 110 3aBEPUICHUIO KaX10T0 rojla 00y4eHHs

Pe3ynbTaThl megarorndyeckoro MOHMUTOPHUHTA 00pPa30BaTENbHBIX PE3yIbTaTOB
KQ)KJIOM IPYIIIBI 3aHOCATCA ME€1arOroM B KypHal KPUTEPUATIBHBIX OLIEHOK.

B xonme yue6HOoro roga memaror o0o0OmIaeT  pe3yJbTaThl  BCEX
JMArHOCTHYECKUX IPOLEAYP U OTPEAEIIsieT yPOBEHb PE3yIbTaTOB 00pa30BaTeIbHOM
JESTENIbHOCTH Ka)X/JA0ro OO0yd4aromierocsi — HWHTETPUPOBAaHHBIA TMOKa3aTelb, B
KOTOPOM OTOOpakeHa KOHLIEHTPALMs JOCTUKEHHUM BCEX 3TAMOB U COCTABIISIONINX
y4€0HO-BOCIIMTATEIBHOTO Ipouecca. Bo3MoKHbIE YpPOBHM OCBOEHHUS pPEOEHKOM
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o0pa3oBaTeNbHBIX pe3ysbTaToB 1o mporpamme — Hu3kuii (H), cpeanumii (C),
BbICOKMH (B).
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