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Pazgen 1 «Komniekc OCHOBHBIX XapaKTEPUCTUK 0Opa30BAHUSY

1.1. HamnpaBieHHOCTS.
HanpaBiieHHOCTb IpOrpaMMBbl: €CTECTBEHHOHAYYHas.
[IporpaMma  OMONHUTENBHOIO  OOpa3oBaHUSl  €CTECTBEHHO-HAYYHOW  HAIpPaBJIEHHOCTU
«[IpoBeneHne TMPOEKTHBIX M HUCCIENOBATEIbCKUX PA0OT 1O XUMHUU C HCIOJIb30BAaHHUEM
71a00paTOPHBIX KOMILIEKCOBY» IMpeIHa3HaueHa Uil MPOBEICHUS 3aHSATHI, HE BXOAALINX B PAMKH
OCHOBHOI 00pa30oBaTeIbHON JEATEIBHOCTH (B paMKHU OCHOBHBIX OOpa30BaTENbHBIX MPOrpaMM
(y4eOHBIX TUTaHOB), (heIepaTbHBIX TOCYAAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB).
[IporpaMmma opHeHTHpPOBaHAa Ha pPAa3BUTHE TBOPYECKMX CHOCOOHOCTEH Yydallluxcs, JaeT
BO3MOXHOCTh  3aHUMATbCid  HAy4YHO-UCCIIEOBATEIbCKOM  JEATEIbHOCTbIO,  IPUBUBACT
MIPaKTUYECKUE YMEHUSI U HaBbIKU IO MTPOBEICHUIO IKCIIEPUMEHTOB.

1.2. AKTyaJnpHOCTE.

B cucreme ecrecTBEeHHOHAy4HOTO OOpa30BaHUS XUMHS 3aHUMAET BAXXHOE MECTO,
OTPEJIENIIEMOE POJIbI0 XMMHUYECKON HayKd B TO3HAHMM 3aKOHOB MPHUPOJbI, B MaTe€pHalIbHOMN
KU3HU OOIIEeCTBa, B PELICHUH II00aTbHBIX POOJIEM YeloBEeYeCTBa, B (POPMUPOBAHUH HAYYHOU
KapTUHbl Mupa. JlonmomHuTenpHas oOmieoOpazoBarenbHas MporpaMMa JIONOJHUTEIBHOTO
o0pa3oBaHUSl  €CTECTBEHHO-Hay4yHOHl  HampaBieHHOcTH  «[IpoBeneHue  NOpPOEKTHBIX U
HCCIIEIOBATENIbCKUX pabOT M0 XMMHH C UCIOJB30BAaHUEM JTa0OPATOPHBIX KOMILJIEKCOBY» CO3/1aHa,
yTOOBl B TMpoliecce TMOMYYEHUs JOMOITHUTEIBHOIO XHMMHUYECKOTO O0O0pa30BaHUS Yydalluecs
MPUOOPETN XUMUYECKUE 3HAHUS O 3aKOHAX U TEOPHSIX, OTPAXKAIOIINX 0COOEHHOCTH XUMUYECKOI
GbopMbI BUKEHHS MaTepuu, NpUOOpeNrn YMEHUS M HaBbIKM B IIOCTAHOBKE XHMHYECKOTO
AKCIIEPUMEHTa, B paboTe ¢ HAYYHOW M CIPABOYHOM JTUTEPATYPOM, HAYUMIINCH JI€TaTh BHIBOIBI
MPUMEHUTENFHO K KOHKPETHOMY MaTepuainy U Oosiee 00IIMe BBIBOJBI MHPOBO33PEHUECKOTO
xapakrepa. V3ydeHne XMMUU MOMOraeT MOHATh OOIIME 3aKOHOMEPHOCTH Ipolecca MO3HAHUS
MIPUPOJIBI YETOBEKOM, METO/Ibl AHAJIOTUH U 3KCIEPUMEHTA, aHAJIN3 U CUHTE3 MO3BOJISIIOT TIOHATh
HayKy BO BCeM ee MHorooOpasuu. XHUMHUYECKHE 3HAHHUS HEOOXOAUMBI ydyallluMcs B
MOBCEIHEBHOM KU3HU, NPOU3BOJACTBEHHON JEATENbHOCTH, NPOJOJDKEHUsS oOpa3oBaHUS U
MPaBUJILHOM OPUEHTALIUK MOBEJEHUS B OKPYKAIOLIEH Cpeie.

1.3. [Temarornueckas 11eeco00pa3HOCTb.

Conepxanue OTIOJHUTEIBLHON 00pa30BaTEIbHONW MPOTPAaMMBbl AKTYaIbHO W C TOYKH

3peHusi peanuszauuu  KoHuenuuu  pa3BUTUS  JOMOJHHUTEIBHOTO  00pa3oBaHus  JeTei
(pacniopstxenue IlpaButenbcrBa Poccuiickoit ®eneparuu ot 4 centsiops 2014 r. Ne 1726-p),
KOTOpasi HalelIMBaeT Ha «CO3[JaHHe HEOOXOJMMBIX YCIOBUN MJi JIMYHOCTHOTO DPAa3BUTHS
yyalxcs, MO3UTUBHOM COIMAU3alUU U MPOPECCUOHATBHOTO CAMOOTIPEICIICHUS.
[IporpaMmma  IOMOMHUTEIBHOTO  OOpa3oBaHUS ~ €CTECTBEHHO-HAYYHOW  HAIPaBIEHHOCTU
«[IpoBeneHne TMPOEKTHBIX M HUCCIENOBATENbCKUX PA0OT MO XUMHUU C HCIOJIb30BaHHUEM
1a00paTOPHBIX KOMILIEKCOB» JIaeT ydYalllUMCS BO3MOXHOCTh BbIOpaTh Npo¢uib 00ydeHwus,
MOTIOJHUTH 3HAHUS O MPOQeccusx, PacUIMPUTh 3HAHUS TPEIMETa XUMUHU, HEOOXOAUMBIE IS
MOJIyueHusi JanpHeiero oOpa3zoBaHus. laes JIMYHOCTHO-OPUEHTHUPOBAHHOIO TMOJXO[a,
3QJI0)KE€HHAsE B OCHOBY IPOTPAaMMBbl, JOIYCKAaeT BO3MOXHOCTh IIMPOKOIO BapbUPOBAHMS
yu4eOHOro MmaTepuana I[eJaroroM IpH €ro KOHKpPETH3alluu, CO3/aHHue WHIUBUAYaIbHbIX
00pa3oBaTeNIbHBIX MapIIPYTOB.

@opMHpPOBaHUE T'yMAHUCTUYECKUX UM  OSKOJOTMYECKUX IMPEACTABICHHUM  SIBIsETCA
BaKHEHIIeH 3amadeil xumudeckoro oOpasoBanus. [IpeaMeromM u3yueHUss B MPEASIOKEHHOM
IIPOrpaMMe SIBJISIETCS HE MPOCTO XUMHS, a XUMHUS IO OTHOUICHHIO K YEJIOBEKY M INPUPOJE,
3HAUEHUE PA3JIMYHBIX BEIIECTB B IPUPOAHBIX 3aKOHOMEPHOCTSAX M B JKU3HU 4eloBeKa. B
nporpamMme OOJBIIOE 3HAYEHHE HUMEIOT MEXKIPEIMETHbIE CBSI3U C JPYTUMHU Y4eOHBIMHU
JIMCLUUIUIMHAMU: OuoJIoruei, reorpaduei, sxosoruei, puznkoit. Takum oOpa3oM, mpesiaraemas
nporpaMma  JIOTIOJIHUTENIBHOIO  00pa3oBaHWs ~ €CTECTBEHHO-HAYYHOW  HAIpaBJICHHOCTU
«[IpoBenieHne NPOEKTHBIX M HCCIEIOBATENbCKUX pabOT MO XUMHUU C HCHOJIb30BaHUEM
71a00paTOPHBIX KOMILJIEKCOB)» HAlpaBjieHA Ha peau3allMi0 OCHOBHBIX HJEH HOBOW KOHLEMIIUU
XMMUYECKOT0 00pa30BaHus: a) OXKHUBJIEHUE dKCIIEpUMEHTa: (JOPMHUPOBAHUE YMEHUN 00paIathcs
C BelIeCTBaMH, OMOJIOTHYECKUMU U XUMHUECKUM J1a00paTOpHbIM 000pYyA0BaHUE, MPOCTEHIINMHU
npobamu; 0) MpUOOIIEHUE U PAa3BUTHE Y YUALIUXCS HCCIEAO0BATEIBCKUX YMEHHI; B) OTXOJ OT
Ype3MepHOil aOCTPaKTHOCTH XHMMH, YCHJIEHHE MPHUKIAIHON HAMpPaBIEHHOCTH; TI) IOKa3




TEHCHIIMYA WHTETPAIMH CMEXHBIX HAyK: OMOJIOTHS, XUMHH, Teorpaduu, GU3MKU U Jp. C UEITI0
CO3/aHUsl  IIEJIOCTHOW  KapTHHBI  OKpyKaromero wmupa. llpeanmaraemas  mporpamma
JOTIOTHATEIHPHOTO  00pa3oBaHMsI  ©CTECTBEHHO-HAy4yHOUW  HampasiieHHocTH  «[IpoBeneHue
IMPOCKTHBIX W HCCICA0BATCIILCKUX pa60T 10 XUMHUH C HCIIOJIB30BaAHHUEM Ha60paTOpHBIX
KOMIUIEKCOBY» Pa3BUBAET CUCTEMY 3HAHHMM O MHUpE, IIPUBUBACT IIPAKTUYECKUE YMEHUSA U HABBIKU
10 TPOBEACHHUIO JKCIEPUMEHTOB. [Iporpamma JaeT BO3MOKHOCTH pPa3BHUBATh TBOPYCCKHE
CIIOCOOHOCTH yYaIlUXCs, 3aHUMAThCS HAYYHO-UCCIICAOBATEILCKON JCSITEILHOCTHIO, TTOBBICUTH
0OIIECTBEHHO-TIOJIE3HYI0 HAIIPABICHHOCTh JESITEIBHOCTH OOBEIMHEHHS JOMOJIHUTEIHHOTO
oOpa3oBaHUsl.

1.4. OtnuuurensHbIe 0COOCHHOCTH JTAHHOW JIOTIOJTHUTEIHHOU 00111e00pa3oBaTeIbHON
IIPOTrPaMMEI OT YK€ CYIIECTBYIOIIUX IIpOrpaMM

JlononuuTenpHas 001eo0pa3oBaTeibHasl MporpaMma JIOTOJHUTEIHHOTO 00pa3oBaHUs
CCT@CTBGHHO-HayLIHOI\/JI HaIpaBJICHHOCTH ((HpOBelleHI/Ie MMPOCKTHBIX U UCCIICAOBATCIBCKUX pa60T
1o XUMHAA c HCTIOJIb30BaHNUEM 71a00paTOPHBIX KOMILIEKCOBY SIBIISICTCS
HpaKTHKOOpHGHTHpOBaHHOﬁ. 3HaunTebRHaS POJIb B IMpOorpaMmMe OTBOJUTCA XUMHYCCKOMY
OKCIICPUMCHTY. Ha 3aHATUAX BBITIOJIHAKOTCA 3aHUMATCIIbHBIC u HUCCIICO0BATCIIBCKUEC
nabopaTopHbIE OMbITHI, KOTOPhIE HE BCErJa MOTYT IMPOBECTH y4allhecs B paMKaxX HIKOJIbHOMN
IIporpaMmal. XUMHYEeCKNHU SKCIICPUMCHT HNPUMCHACTCA YYallUMHCA [JIsI YCBOCHHSA HOBBIX
3HaHI/II\/'I, MMOCTAHOBKHW MEPET HUMHU IMO3HABATCIIBHBIX HpO6J'IeM. Pemenne ux ¢ UCHOJIL30BaHUEM
OKCIIEPUMEHTA CTaBUT YYalIUXCS B IIOJIOKCHWE UCCIIeIOBAaTeeH, YTO, Kak IMOKa3bIBACT
IMpaKTHUKa, OKa3bIBACT MOJOXKUTCIIbHOC BIIMAHUC HA MOTUBALIUIO U3YUCHUSA XUMUH.

BaxxHOW 0COOCHHOCTBIO MPOTPAMMBI SIBIISIETCSI y4EOHO-UCCIIEAOBATENLCKAS eI TETHbHOCTD
ydalmuxcs, OpraHu3oBaHHAs 4YEpe3 HWHIAWBUIAYAJIbHBIC O6p330BaTeJ'II)HI)IC MapuaipyTrel HJIN B
paMKax Hay4yHOro OOIIecTBa yJamuxcs. Y4eOHO-HCCIIeOBATENbCKas NEATeTbHOCTh HWMEeT
0oco0oe 3HaueHUE elle U MOTOMY, YTO 3aHATHUS MPOXOJAT HE TOJIBKO B CTEHaX KaOMHETOB U
1ab0paToOpHii, HO U B IPUPOIHBIX YCIOBUSX, TC YUaIIHECs IPOBOAT HAOIIOACHHS, 0TOOP MPoo,
cObop maTepuana JUisl SKCIEPUMEHTANbHBIX HCCIeN0BaHUN. Pe3ynpTaToM TakoW JesiTebHOCTH
SIBJIAIOTCSI  BBITMIOJIHEHHBIE YYalIUMHUCS HCCIIEOBAaTEIbCKUE pabOThl, MPOEKThI, JTOKIIAJbI,
pedeparbl, KOTOpblE ydyallhecs NPEACTABISIOT Ha HAYYHO-NPAKTUUYECKUX KOH(EpEeHIUsX,
KPYIJIBIX CTOJIAX U IPYTUX MEPONPUSITHUSIX PA3INYHBIX YPOBHEH.

Peanuzanuss mporpamMma  JOMOJIHUTENBHOTO  00pa3oBaHUS  €CTECTBEHHO-HAYYHOU
HanpaBiieHHOCTH «[IpoBeseHHe TPOEKTHBIX W HCCIENOBATENbCKUX paboOT MO XUMHH C
UCII0JIb30BAHUEM  JIaDOPATOPHBIX KOMILJIEKCOB» OCHOBBIBA€TCS Ha  OOIIEAUIAKTUYECKUX
MPUHIIUIAX JOCTYITHOCTH MOCIEA0BATEIbHOCTH, CHCTEMHOCTH, CBS3H TEOPUH C MPAKTUKOU.
Oco00 akTyanbHBIMU MPHU PEATU3ALUU MPOrPaMMBbl MPU3HAIOTCS CIEAYIOUIME MPUHLHUIBL 1)
[Mpunnun  HayyHocth  GopMuUpyeT Yy  yyallMXCcsl  MOHATUS ~ 4epe3  PaCKphITHE
MIPUYMHHOCIIECJCTBEHHBIX CBS3€H SBJICHHI, MPOIIECCOB, COOBITHII; MPOHUKHOBEHUE B CYIIHOCTH
SBIIGHUA W COOBITUH; PACKPBITHS HCTOPUU PAa3BUTUSA KYIbTYphl, OOpbOBI TEHICHIIMIA,
OpHEHTAIH Ha MEXIUCIUIUITMHAPHBIC HAYYHbIE CBS3KH.

2) [IpuHMn cBA3u OOyYeHUS C KU3HBIO PeaTn3yeTcs 4epe3 HCIOJIb30BaHHE Ha 3aHSITHIX
KU3HEHHOTO OIBITa YYaIIMXCs, NMPUOOPETEHHBIX 3HAHUI B MPAKTHUECKON JeATeIbHOCTH,
PacKpbITUE MPAKTUYECKON 3HAUUMOCTH 3HAHHI.

3) DKOJOTUYECKUI TMPHUHIMII TOMOXKET OOy4JarouuMcsl YriyOuTh 3HAHUS O B3aUMOCBSI3U
OpraHu3Ma C OKpYKarouled Cpelol, 3aJI0KUTh OCHOBBI MPABUIBHOTO MOHUMAaHHUS BOIIPOCOB
MPHUPO/IbI, HAMPABICHHBIX HAa pPEIICHHE MPOOIEMBbl 3aIIUThl BOCCTAHOBUTEIHHBIX MEXaHHU3MOB
o6uocepsl OT pa3pyllieHus, OpraHU30BaTh MPAKTUIECKYIO NEATEIBHOCTh IO OXPaHe MPUPO/IbI.

4) [IpuHUHMI BpUCTUYECKON CPEbl 03HAYAET, YTO B COLUATIBLHOM OKPYXEHUU TOMUHUPYIOT
TBOpUECKHE Hayalla MPU OpraHU3aluu AesITeNbHOCTH 00beauHeHus. [Ipu 3TOM TBOpUECTBO
paccMaTpuBaeTcsi Kak HEOOXOAMMasl COCTaBISIONIAsl JKU3HU KaKJIOTO YeloBeKa W Kak
YHUBEPCAIbHBIM KPUTEPUI OLIEHKH TUYHOCTHU U OTHOLIEHUN B KOJUIEKTUBE.

5) [Mpuanun npuponocoodpasHocTd. BocmuTanue AOMKHO OCHOBBIBATHCS HA HAYYHOM
MOHMUMAHUK €CTECTBEHHBIX U COIMATBHBIX MPOIIECCOB, COTIACOBHIBATHCS C OOIIMMHU 3aKOHAMHU
pa3BUTHS YeJI0BeKa cOOOpa3HO ero moijy u Bo3pacty. OOpa3zoBaHUE CTPOUTCS B COOTBETCTBUU C
IpUpPOJION pebeHKa, ero MNCHUXMYECKOM KOHCTUTYIHMeH, ero crnocobHoctamu. CopeprkaHue
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IpOrpamMMbl JIOJDKHO OBITH 0€30MacHBIM, IIeJIeCO00pa3HbIM, copa3MepHbIM. OcyliecTBiIeHUE
JAHHOTO TPUHIMIA J1a€T BO3MOXXHOCTb IOCTPOMUTH «UHIAUBUAYAJIBHBIE MapLIPYThD» KaXIAOMY
oOyyaromemMycsi OOBEIMHEHHS. OJTO B CBOIO OYepeAb OTKPBIBAET OYEBUIHBIC IUIFOCHI:
MICUXUYECKOE 370POBbE, OTCYTCTBHE KOMIUIEKCOB, INIyOOKHE M MPOYHbIC 3HAHUS U YMECHHS B
COOTBETCTBUU C UHTEPECAMU, 3alIPOCAMU JINYHOCTH.

6) [IpyHUMO ~ MHTErpaTUBHOCTH  IpEAIoJiaraeT  BKJIOYEHHE B 00pa30oBaTENIbHO-
BOCIHMTATENBHBI MPOLECC 3HAHUH MO AKOJOrMH, OWMOJOTHH, MCTOPHH, KPACBEICHHIO, ITHKE,
JuTeparype.

1.5.  Anpecar nporpaMmsl.

[Iporpamma HampasieHa Ha (OpMUPOBaHKE NTEPBUUHBIX YMEHUI U HAaBBIKOB y nereid 11-14
net. KonudectBo neteit B rpynmne ot 10 1o 15 yenosexk.

1.6.  YpoBeHb porpaMMsbl, 00BEM U CPOKH.

[Iporpamma paccunrana ans nereit 11-14 ner, nmpoaomkuTenbHOCThIO 2 ToAa, 34 yaca B
nepBblid roJ 00ydeHus 1 34 yacoB BO BTOPOI roj1 o0yueHusl.

[Ipunnun Ha®opa B 0ObeIMHEHUS CBOOOAHBIN: NMPUHMMAIOTCS BCE JAETH, KENAolue
oOyuaThCs IO JaHHOU mporpamMe. ['pynnsl GopMUpyrOTCS ¢ yU€TOM UHTEPECOB U OTPEOHOCTEM
pebsr. Ilocne npoBeneHus NpeaBapUTEILHOTO coOecel0BaHus ONpeeNseTcs, Ha KaKOM YpOBHE
OyZeT ocBauBaThCs Iporpamma: yriryOJaeHHOM UM yueOHO-UCCIIe0BATEIbCKOM.

1.7. ®opma oOyueHus.

OuHasl, 0 yCTaHOBJICHHOMY PAaclMCAHUIO NPU B3aUMOIEHCTBUH TIE1aror-y4yeHuK.

1.8.  Pexwum 3aHATHH.

[Iporpamma paccuntana mis aeteit 11-14mer Ha 2 romga oOydenus. 3aHATHE TTPOBOIUTCS
OJMH pa3 B HeAento. [IpoaomKUTenbHOCTh 3aHATUSA 45 MUHYT.

1.9.  OcoOeHHOCTH OpraHU3aIMKA 00Pa30BATEIHLHOTO MPOIIECCa.

OcHoBHOH (hopMOIi Opranm3aiii 00pa3OBaTEILHOTO MpoIlecca MO JaHHOW Iporpamme
SBJIETCS 3aHATUE, HO MPEIyCMOTPEHO PETyIspHOE BKIIOYEHHE TakuxX (opMm, Kak JAesoBas Urpa,
OKCKypCHs, TpPEHHHT, AWCKyccHs, Jne0aThl, KOH(EepeHIHs, CcaMOCTOsTelbHas paboTa
oOyuarouuxcs mo BHIOpAaHHBIM TeMaM, HHAUBUAYaAJIbHBIE U TPYIIOBbIE KOHCYIbTalMU. J[aHHbIE
(hopMBI IOMOTAIOT aKTUBU3UPOBATh OOy4YeHHE, MPUAAB €My HCCIEeI0BATENbCKUI, TBOPUECKHIA
XapakTep, U TakuM 00pa3oM mepeAaTb WHULUATHBY B OpraHU3allid CBOEW MO3HABATENIbHOM
NEeSITeIbHOCTH B PyKH 00yJaromuxcsl.

Jlyisa moBbIieHUs 00pa30BaTENLHOTO YPOBHSA U IMOJIyYEHHUS HABBIKOB IO MPAKTHUECKOMY
WCIIOJIb30BAHUIO TOJYYEHHBIX 3HAHWM, MPOrpaMMOMN NpeaycMaTpUBaeTcs MPOBEIACHHUE psila
mabopaToOpHBIX U MPAKTHUECKUX paboOT, KOTOpHIE JOJDKHBI TMPOBOJAUTHCS B  CIEHUATBHO
000pyI0BaHHOM XMMHYECKOH 1ab0paTopun WK KaOHHETE.

XuMuyeckas J1abopaTopusi, a TaKke KaOMHET XMMHUU SIBJISIOTCS 30HAMHU O0COOOTO pHCKa,
[IOTOMY HE TOJIbKO Ha IEPBOM, HO M Ha BCEX MOCIEAYIIIUX 3aHATUAX CIEAYET YICNATh
MPHUCTATFHOE BHUMaHKE BOMpocaM 0e30MacHOCTH Tpy/a, MpaBuiiaM OOpalleHus: ¢ XUMUYECKUM
o0opynoBaHHEM U pEaKTUBaMHU, IPOBOJUTh HHCTPYKTAXHU, JAEMOHCTPUPOBATH OTJCIbHbBIE
MPUEMBI, OMUPAACh MPU 3TOM HA HOPMATHUBHBIE TOKYMEHTHI, UMEIOIIUECS B 00pa30BaTEILHOM
yUpeKJIeHUH. BplMolHeHHe 1Ta00paTOpPHBIX W TMPAKTUYECKUX pPabOT JaeT BO3MOXKHOCTh
yUYaIIMMCsl CAMOCTOSITENILHO OTKPBIBATh JIIs ce0s1 YTO-TO HOBOE, JIENIaTh BBIBOJIbI, aHATTM3UPOBATH
CUTYaIlMIO C BBIABM)KEHHEM THUIIOTE3, YTO BeleT K Ooliee TTyOOKOMY YCBOCHHMIO XHMUYECKUX
TOHATUH U IIPOLIECCOB.

[Tpu BEIOOpE popM M TIPHEMOB OpraHHU3AIUH Mpoliecca 00YIeHUS CIEAYeT YUUTHIBATh, YTO
JaHHAsl TMpoTrpaMMa HOCUT MPAKTUYECKUX XapakTep. TeopeTHdecKhe CBEICHUS yCBaMBAIOTCS
JeTbMH B XOJi¢ MPAKTUYECKOW palOThI, BHIMOJIHEHUS MpoeKTa win Oeces ¢ megaroroM. OueHb
3¢(dEeKTUBHO MOXKET OBITh HUCHOIB30BAaH TMPOCKTHBIH METOoJ O0OydeHHUs, OCOOCHHO TpHU
peaM3anuu KypcoB BapuaTUBHOTO Oyioka. TeopeTudeckas 4acTh MpeAroiaraeT MosSiCHEHUE T0
KOKIOW TeMe, a TakkKe 3aclylIuBaHue M OOCYXKJEHUE COOOIIeHMH, 3apaHee MOArOTOBICHHBIX
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yyamumucs. (MOXXHO BKJIIOUUTH B «Iay3bl OTAbIXa» AJIEMEHTbl 3aHUMATEIbHOCTH:
pasrajiblIBaHue KpOCCBOPJOB, peOYyCOB, BHMKTOPHHBI, WMIpbI, MPOCMOTp cCilaigoB u T.1.) B
MPAKTUYECKYIO (3KCIIEPUMEHTAIbHYIO) YacTh BKJIIOYEHBI TaKUE BUABI Pa0OT, OIBITOB, KOTOPHIE
COOTBETCTBYIOT BO3PacTHOMY ypOBHIO Jerell 8 knacca. IIpeuiaraemas MEeTOIUKa BBINOIHEHUS
HKCIEPUMEHTAIBHBIX paboT JOCTyHmHa Ui OOBIYHOM MIKOJBHOHN jabopaTopum U HE Tpedyer
JOTIOJTHUTEIBHBIX MAaTEpUANbHBIX 3aTpaT Ha NpuoOpeTeHHe O0O0OpYIOBaHHS M PEaKTHBOB.
VYBieKkaTelbHbIE XUMHYECKHUE OIbITBl C MPUPOJHBIM MaTEpUaOM, COOpaHHBIM CaMUMU
YYalIUMUCS, U MaJICHbKUE «OTKPBITHS» HE TOJBKO PACUIUPSAIOT KPYro3op, yriIyOJstoT 3HaHUS,
HO Y BOCIIUTHIBAIOT JIFOOOBH K POJHOM MPUPOJIE, CBOEMY Kpato, a 3HAUUT OEpeKHOE OTHOIICHUE K
HEW. A coueTaHHe Pa3BUTOIO MHTEpECA K MCCIEAOBATEIbCKAM YMEHUAM SIBIIICTCS OCHOBOM JUIS
nanpHene npodopueHtauuu yyamuxcs. IIporpamma, yBs3bIBarolias BOIIPOCH XUMUH,
O6uosnoruu, reorpaduu MO3BOJISIET MMOKA3aTh B3aUMOCBS3b HayK U MPOU3BOJCTBA, HALIETUBAET U
MOOYKJJaeT y4yallluXcsl Ha PElIeHHE aKTyaJbHBIX SKOJIOTMYECKHX, JKOHOMUYECKUX U CHIPHEBBIX
npoOieM Hamero kpas. TBOpYecKM NpOJyMaHHBIM MOAXOJ K OpraHU3alud M IPOBEJIEHUE
3aHSATUA BOCHUTHIBAET Y4YalIUXCA B JyXEe CO3HATEIBHOIO OTHOIIEHUS K JAeNy, IpUOOIIaeT K
YTEHUIO JTONOJIHUTEIBHOM JINTEPATyphl, CAMOCTOSATEILHOMY IOUCKY W BUJAMMBIM pe3yJbTaTam
CBOETO TBOPYECKOIO TPYyIa.

1.10. Lleap mporpamMMel.

OCHOBHOH 1ENIbIO MPOTpaMMBbl SABJISIETCS PACUIMPEHUE KPYro3opa 00ydaromuxcsi Mpu U3ydeHUH
XUMHYECKUX SIBJICHHUM, TPOUCXOSIINX B OKPYXKAIOIEM HacC MUPE.

1.11. 3agaun mporpaMmsl.
J1J1s BHIOJTHEHUS TIOCTaBJICHHOM 11eJT pelIaoTcs cleayrouue oopa3oBaTesibHbIe 3a/1a4H!

OO6yuaromue:

- paCIupATh MPEACTABICHUA YHAlIUXCA O CBOMCTBAX XMMHYCCKHUX BCIICCTB,

- COBCPHICHCTBOBATH SKCIICPUMCHTAJIbHBIC YMCHMUS,

- paCliupATh OPEACTABICHUA YHalllUXCA O INPUMCHCHHU XHUMHWYCCKUX 3HAHWUH B OKpYyXarmemM
HaC MHPC.

- CIocoOCTBOBATH YAOBJIECTBOPCHHUIO JIMYHBIX ITO3HABATCIIBHBIX HHTCPECOB.

PasBuBaromiue:

- pa3BHUBATb UHTEPCC K HAYKEC XUMHUH,
- pa3BUBAaTb XUMHUUYCCKOC MBIIIJICHHA U ITPOCTPAHCTBCHHOC B006pa)KCHI/IC;
- pa3BHUBATb TBOPUYCCKUC CIIOCOOHOCTH ydqamuxcs nmpu O6y‘IeHI/II/I XHUMHH,

BocnurarensHele:

- BOCIIMTBHIBATL Y JeTen YCTOI\/'I‘H/IBBII\/'I HHTCPECC K UBYYCHHUIO XUMHUU;
- COBCpHICHCTBOBATL YMCHUC pa60TaTB B KOJIJICKTHUBC,
- IPpUBUBATb HABBIKU CaMOCTOSTEIbHOM pa6OTaTL C PA3JIMYHBIMH UCTOYHUKAMU I/IH(i)OpMaI_II/II/I.

1.12. Conepsxanue mporpammsl 1 roga oOydeHusl.

I. Benenue. "Mup Tak MHTEpPECEH, HO KaK €ro MOHATH?"

Teopus (yrnyOnenusiii ypoBens). JlaBaiite moznakomumces. [IpesenTarms Kypea: 1enu u 3ajaau,
opranuzanus 3aHATHH ¥ ux cnenuduka. [Ipenmer xumun. Ilpoucxoxnenue ciosa "xumus'.
MecTo XMMHM CpeAN HayK O IPUPOJIE.



JIOTIOTHUTENBHO TEOpUs yIeOHO-UCCIEI0BATENBCKUI YPOBEHb. XUMHSI - SKCTIEPUMEHTAIIbHAS
HayKa.

[Ipaktuka (yrayOsieHHBIH YpOBEHb). 3HAKOMCTBO C Tpynmod. MHCTpyKTax Mo mpaBHiiamMm
NOBeJICHHs Ha 3aHATUAX. [IpakTHueckas padora «3HAKOMHUMCS ¢ XMMHUYECKOH JabopaTopuei, ee
o0opyIoBaHuEM, C MpaBMiIaMHu Oe3onacHoCTH B Heiy. Koncynpramms «OdopmiieHue mpoeKTHOM
MAIKW».

JlonoTHUTENBHO IIPaKTUKA y4EOHO-HCCIEI0BATENBCKUNA YPOBEHb. CocraBnenue
MHIUBUAYAJIBHOIO IUIaHA IPOEKTHOM 1€ATENbHOCTH Ha IO/,

I1. CpoiicTBa BelecTBa.

Teopus (yrnybnenHslii ypoBeHb) BemrectBo u Teno. BemectBa BOKpyr Hac M B Hac CaMHX.
CpoiicTBa  BEIIECTB:  arperaTHOE€  COCTOSIHME,  1IBET,  3amax,  AJIEKTPOIPOBOJHOCTD,
TEIUIONPOBOIHOCTh U T.J. 3a4€M HYKHO 3HaTh CBOMCTBa BemlecTB? KameHb - mepBbId 0OBEKT
u3ydeHus yenoBeka. [IpeBpaiienue BemecTs Apyr B Apyra. Xumuueckas peakuus. [IpusHaku u
YCIIOBUSL TEUEHHUS XMMHUYECKHUX peakiuil. ['opeHbe - oJHa W3 MEpPBbIX XUMHUYECKUX pEeaKlui,
U3BECTHBIX 4YelloBeKy. Ponb orHs B craHOBiIeHHM uyenoBeka. Jlerenasl u mMugsl 00 OrHe.
BemecTtBa roproure u Heroprouue. M3ydenue peakiiuu ropeHusl.

JIOTIOJTHUTEIFHO TEOpHsS YYeOHO-HCCIIeI0BaTEIbCKUN ypoBeHb. O.IllTams - OCHOBOMOJIOKHUK
teopuu (ioructona. Poas M.B.JlomonocoBa u Ant.JlaByasbe B OObSICHEHUN PEAKIIMN TOPEHUSI.
[IpaxTuka (yriyoneHHbIN ypoBeHb). JlabopaTopHble ONBITHI:

1. PaccmaTpuBaHue peAMETOB, CICIaHHBIX U3 OJIHOTO M TOTO K€ BELIECTBA.

2. PaccmarpuBaHue IpeMETOB, CAETAHHBIX U3 PA3HBIX BEIECTB.

3. PaccmarpuBaHue BeIIEeCTB C pa3HbIMU (PU3MUECKUMH CBOMCTBAMM.

[IpakTrueckue paboOTHI:

1. U3yyaeM cBOMCTBa BELIECTB.

2. [IpoBOoIMM XUMHUYECKHE PEAKIMU C IIeJIbI0 BBIABICHUS TNPU3HAKOB M YCJIOBUN TEUYCHUS
XUMHUYECKON PEaKIInH.

JlaGopaTopHBIE OIIBITHI:

1. BeinosiHEHHE OTIBITOB, MILTIOCTPUPYIOMIMX (GPU3UISCKHUE U XUMUYCCKUE SBJICHHUS.

[IpakTrueckue pabOTHI:
1. Usyuenue ctpoenus miaMenu. HarpeBarenbHbie pruOOPHI.

I11. 3yuenue cocraBa BellecTBa - EHTPaIbHOE 3BE€HO XUMUU

Teopust (yrmyOnenusiii ypoBeHb) M3 uero cocrosT BemiectBa? Jleaumo U BEHIECTBO [0
O6eckoHeyHOCTU? ATOM - HeJenuMas 4acTulla, COCTaBHAs YacTh BCEX BELIECTB. MOJEKYJIbI.
Xumuuyeckui sneMeHT. BemiectBa mpocThie M cioXHble. O3HAKOMJIEHHE C CHMBOJAMU
2JIEMEHTOB.

Cumponst H, 0, S, P, C, I, Br, Cl, Si. [lonsitue xumuueckoii popmynsl. UnCThie BelecTBa H
cmecu. OTHOPOAHBIE W HEOJHOKpaTHbIE cMecH. CrmocoObl pa3ABOEHHUs CMeceil: OTCTauBaHUE,
bunbTpoBaHUE, IEPEKPUCTATIIN3AIINSI, IEPETOHKA, XpoMaTorpadusi.

JIOTIOJTHUTENBHO MPaKTHKa yueOHO-UCCIe10BaTEIbCKUI YPOBEHb.
JIaGopatopHble paOOTHI:
1. PaccmarpuBaHue 00pa3LoB MPOCTHIX U CIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MTOPO/I.

[IpakTuyeckue paboOThI:
1. Paznenenue cMecu YyepHHUIIa-BoJa Xpomarorpaduei.



I'V. Kakue Ob1BatoT Bemiecta?

Teopus (yrmyOnennslii ypoBens) Kiaccudukamnus BemecTB Ha MPOCThIE W CIOXHBIE. Jlenenue
MPOCTBIX BEIIECTB Ha MeTautbl M Hemetauibl. CumBouibl MetaiuioB Al, Fe, Cu, K, Na, Ca, Ba,
Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucmopoxn, ero otkpeitue. [lomydenue kucimopoma wu3
nepManranaTa kanus. CoOupanue KHCIopoaa IByMsl CIOco0aMH: METOIOM BBITECHEHHS BO3TyXa
U METOJIOM BBITECHEHHUs BOJbl. OmpeneneHue kucinopoja. ['opeHue cepbl, yrias u xeie3a B
kucnopone. Bomopon - camblid jerkuid ra3. Mcropus ero OTKpeITHA. l'opeHue Boaopona
"I'pemyuas cmecw". OmnpeneneHue Bo0Opoa, norydyeHue. Yriekucislil ras. [lonydenue ero us
Mpamopa wiu mena. OrnpenereHue Yriekuciaoro raa ¢ MoMouUlblo U3BeCTKOBOW BoJbl. CocTaB
Bo3ayxa. M3ydyenue cocraBa Bo3myxa. Ponb A.JlaByasne. [lonsaTtue 00 mHepTHBIX Ta3ax. Heon,
aproH, ux npumenenue. Kucinorel. Knucnotsl B npupose. PactBopenue kucior B Boze. [eiicteue
CEepHOM KHCIJIOTHI Ha TKaHb. Mepbl MPEJOCTOPOKHOCTH NpU paboTe ¢ Kuciotamu. JlelctBue
KUCIOT Ha MHAUWKaTopbl. OcHoBaHus. PactBopenue ocHoBanuit B Boje. lllenoum. JleiictBue
miesioyel Ha OpraHuM3M 4YejioBeka. Mepbl MpelnoCTOPOKHOCTH MpU paboTe co IeIoyamHu.
HeiictBue mienouedt Ha wuHAMKaTopbl. Comm. Kakume ObiBatoT conmu? Conum B TIpHUpOJE.
[ToBapeHHas coisb. Posib MOBapeHHOM COJIM B UCTOPUU YesoBeyecTBAa. OpraHnyeCcKne BENIECTBA:
O€JIKH, JKUPBI, YTIIEBOIbI, HYKJIEHHOBBIE KHCIIOTHI, UX POJIb JJIsl )KUBBIX OPTAHU3MOB.
JlononHUTENBHO Teopus  yueOHO-HMCCIENOBAaTENbCKUM  YpOBEHb. MeTaibl  JIPEBHOCTH.
bpon3oBbeili u kene3Hbli Beka. [lomydenwe wmetamioB B apeBHOCTH. llepwon anxumum.
BemectBa-HeBumnMKkn. IloeBmatmueckas xumusg. C.Jleliic M ero mnHeBMaTHyecKas BaHHA.
[ImacTmaccel ¥ BOJIOKHA. 3a4€M OHH HY’KHBI 4eJIOBEKY; V3 4ero ux rnomyvaror.

[Ipaktuka (yriryOneHHbINH ypoBeHb). JJabopaTopHbie pabOTHI:

1. 3yyaeM cBOMCTBa METAJIOB.

2. PaccmaTpuBaHue CIIaBOB MEJIU U JKEJIe3a.

3. OOHapyXeHHEe KUCIOT B MPOAYKTaX MUTAHUSI.

4. JleficTBUSI THANKATOPOB HA KUCJIOTHI U IIEJTOYH.

5. PacTBOpeHre OCHOBaHUH B BOJIE.

6. PaccmaTpuBanue 00pasIoB coJiei.

[IpakTueckue pabOTHI:
1. [TomyuaeMm, coOupaeM U onpeaesnsieM KUcIopo U BOJIOPO/I.
2. I3yyaeM CBOMCTBA METAJLJIOB.

JIOTIOJTHUTEIIBHO MPAKTHKA Y4eOHO-UCCIICIOBATEIbCKHIIA YPOBEHb.
JlaGopaTopHbie pabOTHI:

1. PaccmarpuBanue 0OpasIioB I1aCTMAcC U BOJIOKOH.
[IpakTuyeckue paboOThI:

1. ITonydeHue Meau U3 Malaxura.

V. S3pIKk XuMum.

Teopust (yrmyOnennsiii ypoBeHb). CocTaB BellecTB. Xumuueckas ¢opmyna. BaleHTHOCTb.
Omnpenenenre BaJeHTHOCTH MO XHUMHUYECKOW (opMyne. 3aKOH COXpaHEHHsI MacChl BEIIECTB.
Xumnueckue ypaBHeHHs. CyIIHOCTbh XUMHUYECKOM peakiuu. THIbl XUMHUYECKHX pPEaKIUi:
pa3nokeHus1, 3aMelIeHust 1 oOMeHa. Peakinu 5k30- U sHAOTEpMHUUYECKUe. Peakiinu oObpaTumelie U
HeoOpaTumbie. CKOPOCTh XUMUYECKUX PEAKITHIA.

JloToTHUTENHHO TEOPHs yIeOHO-HCCIeA0BAaTebCKUN ypoBeHb. COBpEMEHHBIE TEOPUHU
OMHAPHOCTH AJIIEMEHTOB.

Cocrasnenue GopMmys OMHAPHBIX COSTUHEHHH MO0 BaIECHTHOCTH SJIEMEHTOB.



@DaKTopbl, BIUAIOMNE HA CKOPOCTh peakiuu. Kataninzatopsl 1 HHTHOUTOPEI.
[Ipaktuka (yrmyOneHHbl ypoBeHb). JIJabopaTopHbIE OTIBITHI:

1. Pa3znoxeHue ManaxuTa Mpu HarpeBaHUU.

2. 3aMellleHne MeId B pacTBOPE XJIOpUaa Meau (2) KeIe30M.

JloToTHUTENBHO NPAKTHKA Y4eOHO-UCCIIE0BaTEIbCKUN YpOBEHb. JIJabopaTopHbIE ONBITHI:
1. 3ydeHue BIUSHUS PA3INYHBIX YCIOBUN HA CKOPOCTh XUMHUYECKUX PEaKIUH.

VI. Muoroo6pasue BemiectB. Teopust (yrimyOneHHbI ypoBeHb). Kiaccudukanus u CBOHCTBa
BemiecTB. MHoroo6pasue BemiectB. Knaccuduxamus BemiectB mo cocrtaBy. OKCHUIIBI, X COCTaB.
[TonyyeHue OKCHIOB peakiMell TOpeHUs TMPOCTHIX W CIOXHBIX BemecTB. CocTaBieHHe
YpaBHEHUW PEAKIMU TOPEHHS CIIOKHBIX BEIIECTB. YCJIOBHUS BO3HUKHOBEHHS U TPEKPAIICHHS
ropenus. MejyieHHOe okuciaeHue. Mepsl npeaynpexaeHus noxkapon. Knaccudukaiuys okCUI0B
Ha OCHOBHBIE, KHUCIOTHBIC, am@oTrepHble. KuciaoTel, uX cocTaB, Kiaccudukamus Ha
KHUCIIOPOJIOCOJIepKallie U OECKUCIOPOJHbIE, Ha OJHOOCHOBHBIE, JBYXOCHOBHBIE U
TpeXOCHOBHbIE. KHCIOTHBIM OCTaTOK. BameHTHOCTh KHUCIOTHOTO OCTATKa, POJb KUCIOT IS
OpraHW3MOB PACTCHHH, JKUBOTHBIX M uejoBeka. OCHOBaHMs, WX COCTaB. [ HMIpoKcoTpyIIa.
[Ilenoun u HEpPACTBOpUMBIE B BOJEC OCHOBAHHUS, COCTABJICHHE (OPMYJ COJIEH MO BAJICHTHOCTH
MeTajula M KHCJIOTHOTO octartka. Knaccudukarusi cojieid Ha CpelIHHME, KHUCIbIE M OCHOBHEIE.
[InmeBas coma M MamaxuT Kak MPUMEpbl KHCIOW M OCHOBHOM COJIEH, COJIM OpraHU3MBl B
opranu3me dYenoBeka. Peaknus HelTpamuzanmuu.  JomomHWUTENRHO — Teopus — y4eOHO-
HCCIeI0BaTeNIbCKUM ypoBeHb. CocTaBleHUE YPaBHEHHI PEaKIUU TOPEHUS CIOKHBIX BEILIECTB.
[IpakTuka (yriyOneHHbINH ypoBeHb). JJabopaTopHbie pabOTHI:

1. PaccmoTpenne 00pas3IioB OKCHAOB, OCHOBAHUM, COJICH.

2. UccnenoBanue npoayKTa TOPEHUs! YISl B KUCIOPOJIE.

3. O3HaKOMJICHHE CO CBOMCTBAMH T'MIPOKCUIOB HATPUs, Kalblus, Menu (2) nuiu xxenesa (3).

4. B3auMoIelCTBUE IIETIOYEH ¢ KUCITIOTaAMMU.

5. B3aumoeiicTBue HepacTBOPUMbBIX OCHOBAHHI C KUCIOTAMHU.

VII. Utoroseie 3aHATHSL.

Teopust (yrayOneHHblil ypoBeHb). XuMHUS BO Bcex chepax xu3HU. OCHOBHBIE HAINpaBICHUS
Pa3BUTHS XMMHUH B MUPE U B HallIEeM ropoie, 001acTu, CTpaHe.

JIOTIOJTHUTEILHO TEOPHsS YYeOHO-HCCIICIOBATEIbCKUN ypOBEHb. BO3MOXXHOCTH AalibHEHIIeH
pa3paboTKu, pa3BUTHs TEMbI HAYYHO-UCCIIEIOBATEIHLCKON paObOTHI.

[IpakTuka (yrayOneHHbiil ypoBeHb). Kpyribiit cron «B3risa Ha MUp BOKPYT HAac ¢ HMOMOIIBIO
XUMHM»

JIoTIOTHUTENBHO TMpaKTUKa Y4eOHO-HCCIIeI0BaTENbCKU ypoBeHb. OTueTHas KOH(pEpEeHLUs I0
pedepaTUBHBIM U AKCIIEPUMEHTAIBHBIM padoTaM. KonekTuBHOE 0OCYKIEHHE MTOTOB roja u
WHIUBUAYyaIbHOE OCMBICIIEHHE CBOeH nesTenbHOCTH. KoHcynmpTamuss «AHalIM3 KadecTBa
BBITIOJTHEHUS TTPOEKTay.

UroroBas amarHoctuka. AHKeTa-TeCT «TE€pMUHOJIOIMYECKUH MHUHHMYM FOHOTO XHUMHUKAaY.
AHanu3 mTOPTQOIMO HCCIEAOBATEIBCKUX pPAOOT W TMPOEKTHBIX TManoK. AHaIN3 HTOTOB
KOH(EpeHIHH.

Coneprkanue mporpamMmsl 2 rojia 00yueHust

|. Beenenue.

Teopus (yriybnensslii ypoBens). [Ipe3enranus Kypca: 1eu U 337a4H, OpraHu3alus 3aHATHH 1
ux crenuduka.



[Ipaktuka (yrayOneHHBIH ypoBeHb). MHCTpYKTaXX MO TeXHHUKe Oe3omacHOCTH. JlemoBast urpa
«[InanupoBanue paboThl OOBEAMHEHUS». 3HAKOMCTBO C  KaJEHAApeM KOHKYPCHBIX
MeponpusATHi. JIONOJHUTENBHO MPAaKTHKa Y4eOHO-UCCIe0BATEIbCKII YPOBEHb. 3HAKOMCTBO C
KaJICHIapEM KOHKYPCHBIX MEPONPUATHUH, B KOTOPHIX MOKET IPHUHATH y4acTHE aBTOP HAy4HO-
uccienoBaTesbckod paboTel. CocTaBieHHE HHIAUBUAYAJIBHOIO IUIAHA HUCCIIEOBATEIbCKON U
MPOEKTHOH AesitensHOCTH HA roja. KoHcynpramus «OdopmiieHre MpOoeKTHOW manku». Pacckas,
Oecena, paboTa ¢ JOMOIHUTEIBHOMN TUTEPATypOil.

Bxoanas nuarnoctrka. AHKeTa «3HAIO — HE 3HAK0. YMEI0 — HE YMEIOY.

Il. Ctpoenue atoma. [leproanueckuii 3aKoH U epuoindeckasl CHCTeMa XUMHUUYECKUX 3JIEMEHTOB
JA.N.Menneneena.

Teopus (yriyOsneHHBIM ypOBEHb). DBOIIOLMS MPEICTaBICHU 00 aTOMHOM CTPOEHHH BELIECTBA.
ATtomuctuka apeBHUX yueHbIX. Pons M.B.JlomonocoBa u JI.JlankToHA B pa3BUTUM y4ueHUs 00
aTomax u mMoJiekynax. CinoxkHoe ctpoeHue atoma. Mojenu aromoB. [InmanerapHas Moenb atomMa
D.Pesepdopna. IlporonHo-HewTponHas Teopus. CocTosiHUE AJIEKTPOHOB B arome. l[lonsTue
KBaHTOBBIX umcen. CocTaB, CTpPOSHHE M CBOMCTBA JIEMEHTOB, B aTOMaX KOTOPBIX 3aIMOTHSIIOTCS
1, 2, 3 sHepreTuyeckue ypoBHU. CBOMCTBA aTOMOB: PaJNyC, SHEPTUsl TeOHU3auu, cpoactso C K
AJIEKTPOHY, DJIEKTPOOTPHUIIATEIIBHOCTh, W3MEHEHHE J3THUX CBOWCTB B TMEPHOJAX M TJIABHBIX
noarpynnax. Ilepuoaudeckuii 3akOH CTpoeHUs aroMoB. [leprogumueckoe M3MEHEHUE CBOWCTB
JJIEMEHTOB ® WX coeauHeHuid. llepwogmdeckass cucTeMa XUMHUYECKUX  DJIEMEHTOB
J..MenzaeneeBa - 0TOOpakeHHE TMEPUOIUYECKOTO 3akoHa. CBS3b CTPOCHHE aTOMa, CBOWMCTB
JJIEMEHTa U €ro COEAMHEHWH C MOJOKEHHEeM ero B Ilepumonnueckoil cHCTEME XMMHUYECKUX
anemenToB J.M1.Menneneena.

JIOTIOJTHUTEILHO TEOpHUsl y4eOHO-UCCIIEIOBATEILCKUM ypoBeHb. (COOCHHOCTH 3amoJHEHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB 0OJIBIINX MEpUOI0B. [IoHATHE O TaHTaHOUAAX U AKTUHOUAAX.
[IpakTuka. Ypok-myreuiectBue B HCTOpUI0 XUMUU. [lombITkM KiaccupuKaluyd 3JIEMEHTOB.
CooOuienust o pabortax; 0 KIaccu(UKalUU 3JIEMEHTOB, KOTOpble ObUIM MPEASIOKEHbl YICHBIMU
xumukamu. Xumudeckuii Bedep o JKMU3HU u nesrensroctu .M. Menaeneesa (Ilnan: JlerctBo
U IOHOCTh. Yueba B yHuUBepcuTeTe W 3a rpanuneid. Hayunblie oTkpeiTusa. Ilemarormueckas
nesTenbHOCTh). OdopMiieHHEe MY3bIKAIBHOE U XYJ05KECTBEHHOE.

JIOTIOTHUTENBHO TMpaKTUKAa YueOHO-HCCIEeA0BATENbCKUIl ypoBeHb. HHTensekTyanbHas urpa
"Uro? I'me? Korma?" mo mepuoaMyuecKkol cuUcTeMe M XapakTepucThke 3memMeHTOB (KomaHmbl
3HATOKOB COPEBHYIOTCS MEXIy co0oi#l, Habupas HamOombllee KoJW4ecTBO Quinek. Bompocsl
COCTaBIIEHbl TaK, 4YTOOBI YydYamldecs B OTBETaX MPOJAEMOHCTPUPOBAIIM CBOU 3HAHUS O
MEePUOTUYECKON CUCTEME U XUMUYECKUX AIEMEHTaX. )

. Xumuyeckas cBsa3b. CTpoeHHE BEIIECTBA.

Teopus (6a30BbIi ypoBeHb). DIIeKTpOHHAS MPUPOJIa XUMUUECKO# cBsi3u. CriocoObl 00pa3oBaHuUs
U BHUABl XMMHYECKOM cBs3u. CBONMCTBA KOBAJIEHTHOW CBS3M: JJIMHA CBSI3U, DHEPIUs CBA3M,
HaIPaBJIEHHOCTH CBsA3U. l'eomerpus Monekyn. [lomsipHOCTH CBA3M M TOJSIPHOCTH MOJIEKYIL.
BaneHTHOCTB ¢ TOUKM 3pEHUs MEKTPOHHBIX NpeacTaBiaeHuil. CpaBHEHNE MOHITHI: BaJIGHTHOCTh
U cTeneHb okucieHus. CTpoeHue BellecTBa. YPOBHU OpraHu3aluu BemecTBa. AMopdHbie U
KpUCTAJIIIMYEeCKHE BellecTBa. Kpucraimueckne pemerkd. CBs3b cocTaBa M CTPOCHMS
KPUCTAJTIMYECKON PEIIETKH CO CBOMCTBAMH BEILIECTB.

JIOTIOTHUTENBHO Teopusi y4eOHO-UCClIeoBAaTeNbCKU ypoBeHb. [loHsATHE ammoTpornuu Ha
pUMepe aJUIOTPOTIHBIX BUAOM3MEHEHMH yriiepoja-aamasa u rpaduta. [IpuuuHsr MHOrO0Opa3us
BELIECTB.



IIpakTuka. JleMOHCTpauuu MoJENed KpUCTAUIMYECKOM pEeHIeTKH. OKCIEPUMEHTHI IO
BBIpAIIUBAHUs KPUCTAJUIOB.

IV. DnekrpoauTudeckas 1MCCOLHALINS.

Teopust (6a30BbIli ypoBEHB). DBONIOLMS IpeICTaBIeHUM O pactBopax. dusmueckas Teopus

pactBopoB. TeruioBble sIBJI€HMS TIpU pacTBOpax. XHUMHUYEcKas TEOpUs pacTBOPOB

.. .MenneneeBa.  CoBpeMeHHass  TEOpUST  PacTBOPOB  KaK  OTOOpaKEHHE  TEOPHUH

anektponautuueckon teopuu .M.Menaeneesa.

JIOTIOJTHUTEIFHO TEOpHUsl y4eOHO-HCClIeIoOBaTeNbCKuii ypoBeHb. Posib B.A.KucrtsakoBckoro wu

N.A KabnykoBa B co3maHuu Teopuu pacTtBopoB. Mo ruapokconus, [[oHOpHO-akmenTopHas

cBs3b. CBoiicTBa HOHOB. XMMHUYECKHE CBOMCTBA AEKTPonuToB. CBOMCTBA B3aUMOIEHCTBYIOIINX

HOHOB.

IMaaponu3  comed.  DNEKTpPONAW3 pacIiuiaBOB W PacTBOPOB.

[IpakTuka. JlemoHcTpanuu:

1. Beigenenue 1 noriouieHre TemIoThl IPU PACTBOPEHUHU PA3IMYHBIX BEILIECTB.

2. UccnenoBanne HEKOTOPBHIX CBOWCTB HMOHOB, IIBET, MBUIKOCTh Ha OIYNb, U3MEHEHHE I[BETa
WHJMKaTOPOB.

3. DAEKTPOIM3 PAaCTBOPOB XJIOPHIa MeH (2) ¥ MOHHUIA KaJTHS.

JlaGopaTopHBIE OTIBITHI:
1. McnipiTaHME pacTBOPOB, COJIEH MHIAUKATOPOM.
2. Ynanenue BOJbI ¢ MeTHOTO Kyrnopoca. [IpeBpamenue cynbdara mean (2) B MEAHBINA KYITOPOC.

[TpakTuueckue padoTel 1. Pemenne sxcrepuMeHTaANBHBIX 3a/1a4 M0 TeMe «DJIEKTPOTUTHIECCKAs
nuccouuanus» PacueTHsle 3aqaun:

2. Boluncrienue ¢ npuMeHEHUEM MOHATHI «KPUCTAJUIOTUAPATHDY.

3. Pemenue 3agau o treme «PactBopbi».

Pemenue 3a1ay Ha pacTBOPHL, a) % KOHLEHTpalUK, 0) MOJISIpHAs KOHIEHTpALUs

Urpa — npencrasnenue «Boaa - ynuBUTENbHOE U yHUKaIbHOE BemiecTBo» (KomaHnbl rotoBsiT
MIpeJICTaBJICHHUE O BOJE B Pa3HbIX acnekTax: Poib v 3HaueHHne BOJbI B JKU3HU JIIOICH U MPUPOIBI.
Bona kak yHHMKaJbHBIH PAcTBOPUTENb. Y IUBUTEIbHbIE XUMHYECKHE CBOMCTBA BOJBI.
DKOJOTHYECKOe 3HaYeHHE BOJIbl, OXpaHa BOJBI U JIp.).

V. XuUMUYECKHE PEAKIUH.

Teopus (0a30BbIl ypoBEHb). DJIEKTpOHHAsl MpHUpoJa XUMHUYeckod peakuuu. Kiaccubpukarms
XUMUYEeCKOM  peakuuu. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pEaKIUH. ODHEpreTuka U
HaIpaBJICHUE XUMWYECKUX peakuuid. TepmMoauHamuKa, 4yTo OHa H3ydaeT. M3MeHeHue 3amaca
SHEPrUM B pearupyromei cucreme. DHTanbnus. TemnoBoil 3hdeKT XUMHYECKOW peakLuu.
3akoHHBbI ['ecca. DHTanbnuM 00pa30BaHUs M CrOpaHUS BellecTB. BO3MOXHOCTh U HampaBiieHHe
NpoTeKaHus peakuuil. DHTponus. DHeprus ['mbca. YcinoBHs caMONpPOM3BOIBHOIO MPOTEKAHMS
peakuuu. Kunernka u xumuueckoe paBHoBecue. CKOpOCTb XUMUYECKOW pEeaKIIMU. 3aBUCUMOCTD
CKOPOCTM OT pa3NMuYHBIX (akTopoB. 3akoH JeicTByromux Macc [ynpnbepra - Baare.
Kunernueckoe ypaBHEHHE CKOPOCTH. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW peakuuu OT
temneparypsl. [IpaBuno Bantropda. Dueprus akTuBanuu.

JIOTOMTHUTENBHO Teopusi y4eOHO-McCleoBaTeNbCcKuil ypoBeHb. Karanu3. ['omoreHssiii u
rereporeHHslii karanui. Karanu3z u uHrubupoBanue. MexaHH3M JEHCTBHS KaTalu3aropa.
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[TpyuuHBI M3MEHEHUS CKOPOCTH pPeakIWh OT TeMIepaTypbl W Karamuzatopa. OOpaTumbie U
HeoOpaTuMble peaknuu. XuUMHYecKoe paBHoBecwe. KoHcranTa paBHOBecus. CMenieHue
XUMHYECKOTO paBHOBecus. [Ipaktmka. PaccranoBka ko3()h(QUIMEHTOB B OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUSAX METOJOM OJJICKTPOHHOTO OamaHca M METOJIOM IOJIypeaKIui.
Pacuernsie 3agaun:

1. Pacuersl TernoBbIX 3(PPEKTOB XMMUYECKHX pEaKUui MO Teriota oOpa3oBaHUS WA
CrOpaHMsi UCXOIHBIX U 00pa3yIOIIMXCs B PE3y/IbTaTe PEaKIIUU BELIECTB.
2. Pacuersl, cBsi3aHHBIE C BO3MOXHOCTBIO IIPOTEKAHMS PEAKLIUU C MCIOJb30BaHUEM

CTaHJApTHBIX SHepruil I'nbca.

HGMOHCTpaHI/II/II 1. OHI)ITI)I, IIOKa3bIBAKOIIIHNC CMCUICHHUC XUMHUYECCKOI'O paBHOBECHA.

JlabopaTopHBIE OTIBITHI:

1. 3aBUCUMOCTh CKOPOCTH PEaKUWU OT KOHUEHTPALMU PearupyrolinX BEIIEeCTB, MOBEPXHOCTH
COIIPUKOCHOBCHUSA, TCMIICPATYPHI.

2. leiicTBue OMONOTHYecKuX (PepMEHTOB Ha MPOLIECC PA3JIOKEHUS IIEPOKCHIA BOIOPOIA.

VI. XuMusg HEMETAJLIOB.

Teopuss (0azoBbIif  ypoBeHb). OO030p 1O TMOJOKEHUIO B TMEPUOJUYECKON  cucreme
JA.N.Menneneea. CTpoeHHE aTOMOB.

JlomoJTHUTEILHO TeOpHs yueOHO-HCCIeA0BaTEIbCKUN YPOBEHb. MI3MEeHeHE cocTaBa, CTPOEHUE U
CBOMCTB TMPOCTHIX BEIICCTB-HEMETAUIOB, 00pa0OTaHHBIX DJIEMEHTaMH: 1) OIHOTO Tepuoja; 2)
OJHOM rpynnel nepuoandeckoi cucremol JI.1M.Menneneena.

[Ipaktuka. JlemoHcTparuu: Momenn KpUCTALIMYECKUX pEmIeToK. JlaGopaTopHbIe OIBITHI:
[Tonydyenne mmactuyeckoir cepbl. PacueTHble 3amaun: Pemienue 3agad pa3HbIX TUIOB. Beimyck
XMMHYECKON CTEHTa3eThl Ha OCHOBE H3ydeHHoro matepuaina. CocTaBiieHHE 3aHHMAaTEIbHBIX
KpPOCCBOPJIOB.

VIl. XUMHSA METAIJIOB.

Teopust (6a30BbIii ypoBeHB). O030p METAUIOB MO IMOJIOKEHUIO B TEPHUOJUYECKONW CHUCTEME
JA.N.MenzeneeBa U CTpOEHUIO aToMa. BUIbI KpUCTANIMYECKUX PEIIETOK MeTaioB. CIjiaBbl.
KucnoponHele coequHeHHs METAUIOB, H3MEHEHHE WX CBOWCTB B IIEPHOJIaX W TJIABHBIX
MOATpYNNax  Hepuoauueckod  cucrembl. [loHATHE O  mepokcHIax U THAPHUAAX.
DneKTpoXuMHUYecKue rnporecchl. [IoHATHE 00 JIEKTPOTHOM MOTEHIHANIC. DIICKTPOXUMUICCKUN
PAI HAPSHKEHUH METauioB. | albBAHUYECKUH DJIEMEHT.

JIOTIOTHUTENBHO TEOpHUsl Yy4eOHO-HCCIeA0BATEIbCKUI YpoBeHb. (OCOOEHHOCTH 3aloJIHEHUS
AIIEKTPOHHBIX 000JO0YEK aTOMOB METAJIOB MOOOYHBIX moArpynn. [lpuynHa cXOMHBIX 3HAYCHHI
paanycoB aTOMOB. DHEPrusi HOHU3ALUU 3TUX SJIEMEHTOB.

IIpaktuka. JleMOHCTpaLuu:

1. Monenu KpUCTAIIIMYECKUX COETMHEHU METAIIJIOB.
2. OOpa3Iibl METAJJIOB U CILIABOB.

3. OxucnurenpHbIC CBOMCTBA COEAMHEHUHN Xpoma (4).

JIaGopaTopHbIE OMBITHI:
1. PaccMmarpuBaHue 00pa3lioB METAJIJIOB U CILIABOB.
2. CocraBiieHuE ralbBaHUYECKOM Maphl.
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PacueTHbie 3aa4u: pCUICHUC 3a1a4 pa3HbIX TUIIOB.

VIII. UtoroBrle 3aHsATHA.

Teopus. Bo3MOKHOCTH JAJIBHEMIIETO U3yYEHUS TEMBI.
[Ipaktuka. Xumuueckuii Bedep "Xummueckue uyzaeca"' PazpaboTka cleHapusi M pEreTHINU.
Joodopmienrne mopTdhoauo U MPOEKTHOW manku. VToroBas KoH(pEpeHIUs ¢ MpUTIIAlIeHueM
CIELMAIMCTOB MHCTUTYTa 3KoJoTuM BoJpKckoro OacceitHa PAH. KosnektuBHOe 00cyxieHue
UTOrOB ToJia U WHJAMBUJYaIbHOE OCMBICIEHUE CBOEH nesrenbHOCTH. KoHcynpranus «AHamu3
KauyeCcTBa BBIMOJIHEHUS IPOEKTAY.

Wrorosass nmarHoctuka. AHKeTa-TecT «Te€pMUHOJOTMYECKHM MHHHMYM FOHOTO XHMHKay.
Amnanu3 UToros KoHpepeHInH. AHaJIN3 MOPTPOINO UCCIIEOBATENBCKUX U TBOPUECKUX PabOT.

1.13. Coneprxanue porpammsel 1 roga oOyueHus.

No | Tema ypoka OcHoBHOE KonnuectBo

n/m coJiepXKaHue JacoB

1. JaBaiite nozHakomumcs. | Xumus. [Ipoucxoxaenue ciosa "xumusa". |1

MecTo XUMHUH Cpeay HayK O MPHPOJIE.
XUMHUS - SKCTIEpUMEHTANIbHAS HayKa.

2. | llpaktuyeckas  pabora | MHCTpyKTa)x 1o mpaBwiiaM mNoBeneHus Ha |1
«3HAKOMHUMCS c | 3aHaTHSIX. 3HAKOMCTBO C XHMHYECKOU
XUMHYCCKOMH nabopaTopuei, 000pyI0BaHUEM u
naboparopuei, ce npaBujaMu 0€301aCHOM paboThI
0GOpyHOBaHKEM,  C CocraBienue UHAUBUAYAIbHOTO
NpaBIIIaMH GE30MIACHOCTH IUTaHA IPOEKTHOM JIeATENIbHOCTH Ha
B HEI» TON.

3. | U3 uero noctpoen mup? | BemectBo u Teno. BemectBa Bokpyr Hac u |1

B Hac camux. CBoiicTBa  BEIIECTB:
arperaTHoe  COCTOSIHME, LIBET, 3amax,
3NEKTPOIIPOBOAHOCTD, TETIOMPOBOIHOCTD U
T.A. 3aueM HYXHO 3HaTh CBOICTBa
BemectB? KameHb - mepBbld  OOBEKT
M3y4YeHUs YeIIOBEeKa.
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Kaxkue OpiBarot

[IpeBpaienue BemecTs Ipyr B Jpyra.

BeriecTna? Xumundeckass  peakuus. IlpusHaku u
YCIOBUSL TEUEHUS XUMMUYECKUX PEaKLMM.
l'openbe - ongHa M3 MEPBBIX XUMHUYECKUX
peakuuii, U3BECTHBIX YeJIOBEKy. Ponbp Orus
B CTAHOBJICHMU 4YeJOBeKa. JlereHapl u
mudpsl 00 orHe. BemectBa roproume u
Heroprouue. M3yuenue peakuuu ropeHusl.
[lItame -  OCHOBONOJIO)KHHK  TEOPUH
¢orucrona. Pomp M.B.JlomoHocoBa u
Ant.JlaByazbe B OOBSICHEHHUH pPEaKLIUU
rOpeHusl.

JlaGopaTopHbIE OTIBITHI:

1. PaccmarpuBanue MIPEAMETOB,
C/I€TIaHHBIX U3 OJIHOTO U TOTO K€ BEIIECTBA.
2. PaccmarpuBanue IIPEIMETOB,
C/I€TIaHHBIX U3 PAa3HBIX BEILECTB.

3. PaccmaTtpuBanue BelEeCTB ¢ pa3HBIMU
(bU3MYIECKUMU CBOWCTBAMH.

[Ipaktnueckas  pabota | dusnyeckre cBONCTBA BEIIECTB.

«MHoroo0pa3zue

BEILECTBY

[IpakTnueckas  pabora | [I[poBoaMM XMMHUYECKHE pEakUUU C LENbIO

«Kax 3aCTaBUTH | BBISBICHNS NPU3HAKOB M YCIOBHUM TEUYECHMS

BEIIECTBA  PearupoBarh | XUMUYECKON PEAKLUU. Jlaboparopusbie

JPYT C Ipyrom?» OTIBITHI:

1. BoinmonHeHWe ONBITOB, WITIOCTPUPYIOLINX
buznyecKkue 1 XUMUYECKHE SBJICHUS.

[Ipaktnueckas  pabora | HaGmrogenne  3a  ropsmied  cBe4Oi.

«IInams ceeud. | CniuproBka. Cyxoe roprouee

HarpeBarenbHbie

IPUOOPHI»

3arasiHeM BHYTph | I3 4ero cocrosar BemecrtBa? Jlenmumo u

BEIIECTBA BEIIECTBO JO OeCKOHEYHOCTH? ATOM -
HeJleMMasi 4yacTHIla, COCTaBHAs 4acTh BCEX
BEIIIECTB. Monexynsl. XUMHUYECKUN
3JIEMEHT.

BemiectBa npocThie U CIIOXKHBIE.

Xumuueckas O3HakoMJIEHUE C CHMBOJIAaMH 3JIEMEHTOB.

NMMCHbMEHHOCTb. Cumsoael H, 0, S, P, C, I, Br, Cl, Si

[onsTne Xumuueckoit Gopmybl.
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10. | BemiectBa BOKpyr Hac Uucrele BemecTBa U cMecu. OHOPOIHBIE U
HEOJHOKpPATHbIE CMECH.
Crioco0b1 pa3aBoOeHUS cMmeceil:
OTCTauBaHue, GUIBTPOBAHUE,
NePEeKpUCTAIIN3ALNSA, IEPETOHKa,
xpomatorpadusi.
JlabopaTopubie pabOTHI:
1. PaccmaTtpuBanue 00pa3loOB MPOCTHIX U
CJIOKHBIX BEIIECTB, MHUHEPAJIOB M TOPHBIX
HOPO/I.
[IpakTnueckue pabOTHI:
1. Paznenenne cmecu uyepHMIIa-BOJA
XpoMarorpadueil.
11. | I[IpocTsie BemiecTBa. Knaccudukanusi BemectB Ha TPOCThIE H
ciloXxHble. JleneHue MpOCTHIX BEIIECTB Ha
MeTautbl W HeMeTauibl.  CUMBOJIBI
metamioB Al, Fe, Cu, K, Na, Ca, Ba, Mg,
Ag, Au, Hg, Ni, Cr, Mn.
Mertamnel  gpeBHOCTH.  BpoH30BBIN U
Jkenme3Hbld Beka. [losydeHne MeTaiioB B
JIPEBHOCTH. [Iepuon ATXUMUH.
BemecTBaneBUIMMKH. ITueBMaTHueckas
XUMUSL.
C.T'efinc u ero nHEBMAaTUYECKasi BaHHA.
[IpakTrka (yrayOJaeHHBINH YPOBEHB).
JlaGopaTopHbie pabOTHI:
1. 3yyaeM cBoOMCTBa METAJIOB.
2. PaccmaTpuBaHue CIIJIaBOB MEU U JKeJle3a.
[TpakTrueckue pabOTHI:
1 . TlostyueHue Menu U3 MaJlaxuTa.
12. | Yro 3acraBisier Kucnopon, ero otkpeitue. [lonyueHue
BEILECTBA TOPETH? KHCIIOpOJIla M3  I€pMaHraHara  Kajus.
Cobupanue Kuciaopoja AByMs crocoOamu:
METOJOM BBITECHEHHsS BO3JyXa U METOJIOM
BBITECHEHUS BO/IBI. Onpenenenue
KHUCIIOPO/JIa.
I'openue cepsl, yris u xkene3a B KUCIOPOLE.
[IpakTnueckue pabOTHI:
1. [Tonyuaem, cobupaeM u onpeaensieMm
KHUCIIOPO/I.
13. | Campriit mpoctoit snemenT| Boxopon - cambiil nerkui ras. Mcropus ero
BO BCEJICHHOHN oTKpbITHA. ['openue Bomopona "I'pemyuas
cMmech'". Onpenenenue BOJIOpOAA,
MOJIy4EeHHE.
[IpakTueckue pabOTHI:
1. [Tonyuaem, coOupaeM u onpeaensieMm
BOJZIOPOJI.
14. | 3HaKOMBII HE3HAKOMEI] VYraekucnsii  ra3. Ilomyyenue ero wu3

Mpamopa unu  Mena.  OmnpeneneHue
YIJIEKUCIIOTO ra3a ¢ MOMOIIBIO U3BECTKOBOM

BOJBbI.
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15.

YeM MBI IBIITHM?

CocraB Bo3myxa. M3yuenume coctasa
Bo3zayxa. Ponp A. JlaByasbe. Ilonsitue 00
MHEPTHBIX Tra3zax. HeoH, apron, wux
pUMEHEHHE.

16.

Kucinwie BeEIlecTBa
B IIPUPOJIE.

Kucnorsr. Kucnotsr B IIPUPOAE.
PactBopenue kucnor B Boxe. /[lelicTBue
CEpHOM  KHUCJIOTHI Ha TKaHb. Mepsbl
NPEIOCTOPOKHOCTH  MpH  paboTe ¢
KHCJIOTAMHU. [eiicTBue KHCJIOT Ha
WHIUKATOPBIL.

JlabopaTopubie pabOTHI:

1. OGHapyxeHnue KHUCIIOT B

MPOJIYKTaX MUTAHUSI.

2. JIefiCTBHSI MTHIMKATOPOB HA KUCIOTHI

17.

Enxne BEIIECTBa
B IIPUPOJIE.

OcHoBanusi. PacTBopeHHE OCHOBaHHMUA B
Boae. [lemoun. JlelicTBue Iienodeit Ha
OpraHusm YeJoBeKa. Mepsl
MPEeIOCTOPOKHOCTH ~ Tpu  pabote  co
menovyamu.  JleiictBue — miemoued  Ha
WHJIUKATOPHI.

JlaGopaTopHbie pabOTHI:

1. JleficTBUSI MTHAMKATOPOB HA MIEIOYH.

2 . PacTBOpeHrEe OCHOBaHUI B BOJIE.

18.

Bce nu comm conenrle Ha
BKyC?

Comu. Kaxue ObBator comu? Comu B
npupoae.  lloBapennas  comb.  Ponb
MOBApEHHOI COJIM B UCTOPUU YEJIOBEUECTBA.
JlaGopaTopHbie pabOTHI:

1 . PaccmarpuBanue 0Opa3ioB COJCH.

19.

BemecTBa Hamero teia

OpraHuyecKkre BemecTBa: OENKH, >KUPBI,
YIJIEBO/IbI, HYKIICMHOBBIC KHCIIOTHI, UX POJIb
JUTSL YKHBBIX OPTaHU3MOB.

[TnacTmMacchl U BOJIOKHA. 3a4e€M OHHU HYXKHBI
4enoBeKy; M3 dero ux noiydaror.
JlaGopaTopHbie paboTHI: 1.
PaccmarpuBanme 00pa3IoB miIacTMacc u
BOJIOKOH.

20.

Kaxk 3anmcathb BeriecTBo
Ha Oymare?

Xumuyeckas  ¢dopmyna.  BaneHTHOCTb.
Omnpenenenre BalEHTHOCTU MO XUMUYECKOU
dbopmyre.

CoBpemeHHbIe TEOpUH OMHAPHOCTH
JJIEMEHTOB.

CocraBiieHue bopmyn OMHApPHBIX
COEIMHEHUH 10 BAJIEHTHOCTH AJIEMEHTOB.

21.

XUMHYECKHE
MPEJI0KEHHUS.

3akoH COXpPAaHCHUA MacCChbl BCIIICCTB.
XHUMHYECKHUE YpaBHCHUA.
CocraBeHHE XUMHUYSCKUX ypaBHeHHfI.

[
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22-
23.

Paznoobpaszue
IIpEBpALICHUI B IPUPOLE

CyIIHOCTh XMMHYECKOW peakiuuu. Tumsl
XUMHUYECKUX peaKuuii: pasnoxeHus,
3ameneHus U oOmeHa. Peakium 3K30- u
3HJ0TepMHUYECKHe. Peaknuu oOpatumble U
HEoOpaTHMEIE.

JlaBopaTopHbIE OTIBITHI:

1. Pa3noxeHue Manaxura Ipy HarpeBaHUU.

2. 3amemieHne MeIH B pacTBOPE XJIOpUIA
Meu (2) xene3om

24,

[Touemy peakuuu
MIPOTEKAIOT C pa3HON
CKOPOCTHIO?

®DaKTOpPHI, BIUSIONINE HA CKOPOCTh PEAKITHH.

KaranuzaTopbl 1 HHTHOUTOPBI.

25.

PoncrBennnku kucnopoa

Knaccudukanus u CBOMCTBA BEIIECTB.
Mnuoroo0Opa3ue BemectB. Kiaccugukanus
BEIIECTB MO cocTaBy. OKCHUIIBI, UX COCTaB.
[Tonyyenne OKCHIOB peakIMell TOopeHus
MPOCTHIX u CIIOKHBIX BEILIECTB.
CocraBiieHHE YpaBHEHUN PEAKIIMH TOPEHUS
CIIOKHBIX BEIIECTB. Vcemous
BO3HUKHOBEHUSI M TIPEKpAICHUS TOPEHUS.
Memnennoe OKHCJICHHUE. Mepsr
MPEaYNPEKICHUS MOXapOB.
Knaccudukamus OKCHIOB Ha OCHOBHBIC,
KHCIIOTHBIE, aM(OTEPHBIE.

CocraBiieHHE YpaBHEHUW PEAKIUU TOPEHUS
CIIOXHBIX  BEUIECTB. JlaboparopHbie
paboTHI:

1. PaccmoTpenue 06pa3iioB OKCHAOB,
OCHOBaHMH, COJICH.

2. HccnenoBanue npotykTa ropeHust
Y5l B KUCJIOPOJIE.

26.

YeM ommacHbBI KUCIOTHI?

KI/ICJ'IOTBI, HX COCTasn, KJ'IaCCI/I(bI/IKaHI/IH Ha

KHCJIOPOJ0COIepIKAILINE u
OCCKUCIIOPOIHBIE, Ha OJIHOOCHOBHEIE,
JIBYXOCHOBHbIE Hu TPEXOCHOBHBIE.
KucnorHeii OCTaTOK. BanentHocTb

KUCIIOTHOTO OCTaTKa, pOJIb KHCIOT JUIs
OpPraHM3MOB  PAaCT€HHH, JKUBOTHBIX W
yenoBeka. JlabopaTtopHbie pabOThI:
1. PaccmoTpeHune 00pa3ioB KHCIOT
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27.

Kak nelTpanmsoBarth
1IeJI0Yb?

OcHoBanus, ux cocras. ['mapookcorpymia.
[[lenoun u HepacTBOPUMBIE B  BOJE
OCHOBAHMUS, COCTaBJIeHHUE GPOPMYI COJIeH 1o
BAJEHTHOCTH MeTalla M  KHUCIOTHOIO
ocrartka JlabopaTtopHbie pabOThI:
1. PaccmoTtpenne 06pa3iioB OCHOBAHMIA.
2. O3zHakoMJiieHHe co

CBOWMCTBaMU THJIPOKCHUIOB HATPUS,
kanbuust, menu (I11) nmm sxxenesa (I11).
3. B3anmonelictBue menouen ¢
KHUCJIOTaMH.
4.  BzaumogeiictBue HEpPaCTBOPUMBIX
OCHOBAHUM C KUCIOTAMHM.

28.

Onacha 1 oBapeHHast
coJip?

Knaccudukanus coneit Ha cpeiHUE, KUCITBIE
1 OCHOBHBEIC. HI/IHIGB&?[ coga U MaJIaXUT KakK
IIPUMEpPBI KUCIOW U OCHOBHOM COJIEH, COJIHU
OpraHu3Mbl B OpPraHU3Me YeJIOBEKa.

JlaGopaTopHbie pabOTHI:
1. PaccMoTpeHue oOpasIoB coseil.

29.

XUMUS U KU3HbB.

Xumus Bo Bcex cepax ku3HH. OCHOBHBIE
HaIpaBJICHUs Pa3BUTHS XHMMHUU B MUpPE U B
Haliem ropoje, o01acTu, CTpaHe.
Bo3MoxxHOCTH  panbHeWIe pa3paboTkw,
pa3BUTHA TEMBI Hay4HO-
HCCJICI0BATENIbCKOM pabOTHI.

30.

B3rasn Ha Mup Bokpyr
HAC C MOMOIIbIO XUMUU

Kpyrnslii ctonn «B3risg Ha MUp BOKPYT Hac
C TIOMOIIbIO XUMUU»

OtueTHas KoHpEpeHIUs MO pedepaTuBHBIM
U DKCTIIEPUMEHTAIbHBIM paboTaM.
KomnnektuBHoe oOcyXJeHHEe UTOTOB roja U
UHAMBUAYyAIbHOE  OCMBICJICHHE  CBOEH
nestenbHoCTH. KoHcynbranusa — «AHamu3
KayecTBa BBINOJHEHHUS [TPOEKTA.

HUtoroBass  auarHocTtuka.  AHKeTa-TecT
«TepMHUHONIOTHYECKHIT MHUHHUMYM FOHOTO
XUMHKA. Amnanus noptdonro
UCCIIEJIOBATENLCKUX PAbOT M MPOEKTHBIX
nanok. AHajgn3 UTOTOB KOH(EPEHITHH.

CogepxaHue mporpaMmsl 2 roja 00y4eHus

1.13. ConepxaHue MporpaMmsl.

/1

Tema ypoxka

OcHoBHOE
coJiep:KaHue

KoanuecTBo
1acoB

16




Bsenenue

IIpesentamust Kypca: LeId M 33jau,
OpraHu3aius 3aHATUH 1 UX crenuduka.
WucTpykTaxk 1O TexXHHMKE O€30MacHOCTH.
HenoBast wurpa «llnanupoBanue paboOTHI
o0beMHeHNs». 3HAKOMCTBO C KaJleHAapeM
KOHKYPCHBIX MEPOIIPUATHM.

3HaKOMCTBO C KaJeHJapeM KOHKYPCHBIX
MCpOHpI/IﬂTHﬁ, B KOTOPBIX MOXCET HNPHUHATH
ydJacTHe aBTOpP HAy4HO-HCCIIEA0BATEIbCKOM
pabotel. CocraBiieHHME WHAWBHIYaIbHOTO
IJIaHa MCCIIEIOBATENbCKOM M IPOEKTHOM
ACATCIIbHOCTHU Ha ToAa. KOHCYJ’IBT&HH?I

«Odopmiienne MPOEKTHOM MTATKW.
Pacckas, 6ecena, paboTa ¢ JOTOTHUTETHHON
JUTEPaTypOil.

Bxoanas nuarHoctuka. Ankera «3Haro — He
3HAK. YMEI0 — HE YMEIO».

3ariasiHeM BHYTPb aTOMa

DBOJIIOIMST  TIPE/ICTABIICHH 00 aTOMHOM
CTPOCHHH BEIIECTBA. ATOMHUCTHKA JIPEBHUX
yueHbix. Ponp  M.B.JlomoHOCOBa m
J.JlanbToHa B pa3BUTHH y4eHHsS 00 aTomax
u Mosiekynax. CjI0XKHOe CTPOCHHE aToMa.
Mopnenu artomoB. IlnaHerapHas Mojenb
aToMa 2.Pezepdopna. [IpoToHHO-
HEUTPOHHAS TEOpUSL. CocrosnHue
3IEKTPOHOB B atoMe. [loHATHE KBaHTOBBIX
yucen. (CocTaB, CTpPOCHHE M CBOWCTBA
3JIEMEHTOB, B aToMax KOTOPBIX
3anoyHA0TCs 1, 2, 3 SHepreTuyeckue
ypoBHu. CBolcTBa aTOMOB:  pajuyc,
SHEprus MOHU3ALINH, CPOJCTBO K
3JEKTPOHY, 3IEKTPOOTPULIATEIBHOCTD,
W3MEHEHUE 3TUX CBOMCTB B IEPUOJAX U
[JIaBHBIX MOATPYIIIAX.

OcoOeHHOCTH  3alOJIHEHUSI  3JEKTPOHHBIX
000J104€K aTOMOB OOJIBIIINX MTEPHOIOB.

ITonsTue o manTaHougax U aKTUHOUIaX.

3HaKOMbTECD,
J.1.MeHnneneer

XUMHUUYECKUI BEYEp 0 JKU3HU u
nestenpHocTd  JI.M. MenneneeBa (Ilman:
JleTcTBO U 10HOCTh. Y4eba B yHUBEPCHUTETE
M 3a rpanHuuei. HayuHble OTKpBITHSL.

[lenarornueckas NeSITeNIHOCTD ).
Odopmnenue MY3bIKaJIbHOE u
XYJI0KECTBEHHOE.
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4. | UntemtexryanbHas wurpa | [lepuoanyeckuii 3akOH CTpPOEHHsI aTOMOB.
"Uro? I'ne? Korma?" mno | [lepuoanueckoe U3MEHCHHE CBOICTB
HepHOHquCKOﬁ cucrteme | 9JICMCHTOB u nux COCIUHCHUI.
U XapakTepuctuke | lIepHosdeckas — cuCTeMa — XHMHYECKHX
SIIEMEHTOR 3JIEMEHTORB . N.MenneneeBa -

O0TOOpaXKeHUE TMEPUOJUYECKOTO  3aKOHA.
CBsi3b CTpoeHHE aTOMa, CBOMCTB 3JIEMEHTA
U €ro COCAMHEHHUH C MOJOXXEHHEM €ro B
[Tepuomuyeckoit  cucTeMe  XUMHUYECKUX
3JIEMEHTOB
J.M.Menneneena.
5- | Kak yctpoeHo BerecTBo? | DIEKTPOHHAs MPUPOJa XUMUYECKOH CBSI3U.
6. Crioco6ml o0pa3zoBaHus " BU/IBI

XUMUYECKOM cBsi3u. CBONCTBA KOBAJICHTHOM
CBSI3W: JIJIMHA CBSI3U, DHEPrUsl CBSI3W,
HaIpPaBJIEHHOCTH CBSI3H. I'eomerpus
Mouiekyil. [lonsipHOCTE CBSI3M M MOJIIPHOCTH
MoOJIeKy/l. BalleHTHOCTh € TOUYKHM 3peHus
AJIEKTPOHHBIX TpeAcTaBiieHnil. CpaBHEHUE
MOHATUM:  BAJICHTHOCTh W CTEIEHb
okucneHusa. CTpoeHHE BeEleCTBA. YPOBHHU
OpraHu3aluy BeliecTBa. AMopdHbIE U
KPHUCTAJUTMYECKUE BEIECTBA.
Kpucrannuueckue pemerku. CBs3b cocTaBa
U CTPOEHHUS KPUCTAJUIMYECKOW PEIIETKH CO
CBOWCTBAMM BEIIECTB.

[lonaTne  ammoTponuu  Ha  MpUMeEpe
AJUIOTPOINHBIX BUJOM3MEHEHUH yriepona,

anmasa u rpadwura. [TpruumHbI
MHOTO00pa3usi BEIIECTB.

[IpakTuka. JeMoHCTparuu MoJeJen
KPUCTaJUTMYECKOM PEIIETKH.
DKCIEPUMEHTHI o BBIpAIIMBAHUIO
KpUCTAJIOB
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PactBopel  Ha IuIaHere

3emis

OBOJIIOLMS TIPEICTABICHUH O pPacTBOpax.
®dusnueckas Teopus pacTBOpoB. TeruioBbie
SIBJIGHUS IIpU  pacTBopax. XHUMHYEcKas
teopuss  pactBopoB  J.M.Menneneesa.
CoBpemeHHasi Teopusi pacTBOPOB  Kak
O0TOOpaXEHUE TEOPUH AIIEKTPOIUTUUECKON
Teopuun

Hd.N.Menneneena.

Posb B.A.KuctsikoBckoro u
N.A.KabnykoBa B  CO3JaHUM  TEOPHUHU
pactBopoB. MoH ruapokconus, [JoHopHO-
akuenTopHas cBsi3b. (CBOMCTBa HOHOB.
XUMUYECKUE  CBOMCTBA  BJIEKTPOJMUTOB.
CpoiicTBa  B3aUMOJICUCTBYIOIIUX HOHOB.
IM'uaponus cosneid. DMeKTpoJIU3 paciiyiaBOB U
pacTBOpOB.

IIpakTuka. JleMmoHcTpaumu:

1. Brienenune u MOTIIOMIEHWE TEIUIOTHI
MIPH PaCTBOPEHUH PA3IMYHbBIX BEIECTB.

2. UccnenoBanne HEKOTOPBIX CBOMCTB
WOHOB, I1IBET, MBUIKOCTh Ha  OUIYIIb,
W3MEHEHHE [[BETa HH/INKATOPOB.
3. DJIEKTPOJIM3  PacTBOPOB
Meau (2) 1 MOHHIa KaJusl.

XJI0pHUIa

JlaGopaTopHBIE OTIBITHI:

1. UcnbiTanue pacTBOpoB,  cojeu
UHAUKATOPOM.

2. VY anenue BOIBLI ¢ METHOTO
kynopoca. [IpeBpamienue cynbhara meau
(2) B MeHBIN KymOpoOC.

[IpakTuueckas
Pewrenne
AKCIEPUMEHTAIBHBIX
3a/a4 o TeMe
«DQNEeKTpoIuTHYEeCKast
JIICCOLIAAITUSD)

pabora.

:‘)KCHepI/IMeHTaHBHHe 3a/lauy Ha paCTBOPbI

Pemenne  3amau Ha
pacTBOPHI

Breruucnenue ¢ MNPUMCHCHHUEM MMOHATHHN
CKKPUCTATLIOTUAPATHD».

Pemenue 3a1a4y Ha pacTBOPHI:
a) % KOHIICHTPAIIHH,
0) MoJIsipHasi KOHIIEHTPAIHs

10.

Urpa — mpencraBieHue
«Bopa - ynuBuTeNnbpHOE U
YHHUKaJIbHOE BEUIECTBO

Ponp 1 3HaueHue BOJBI B XKU3HU JIIOIEH U
IIPUPOJIBL.

Boga kak yHUKanbHBIM  pacTBOPUTEIb.
Y IUBUTENBHBIE  XMMHMYECKHE  CBOMCTBA
BOIBl. OKOJIOTUYECKOE 3HAYEHHUE BOJBI,
OXpaHa BOJbI U JP.
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11.

B wMmumpe xummuueckux
peakuui

OneKTpoHHas pupoa XUMHUYECKON
peaxmu. Kinaccupukaryss XuMHUIecKon
peaKuuu. OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIMU. DHEPreTHKa
U HalpaBJCHUE XUMHUYECKUX pPEaKUuil.
VYcnoBusi caMONIPOU3BOJILHOTO TPOTEKAHUS
peakuuu. [IpakTuka. PaccranoBka
KO3 UITUESHTOB B OKUCITUTEIBHO-
BOCCTAHOBHUTENBHBIX PEAKIHIX METOI0M
JJIEKTPOHHOTO  0ajmaHca W METOJOM
MIOJTypEaKI .

12-
13.

TepmonnHamuka

TepmonnHamMuka, dYTO OHA  HM3Yy4Yaer.
H3menenne 3amnaca SHEPTUH B
pearupyromen CUCTEME. OHTaJBIHUA.
TennoBoit >pPexT XUMUYECKON peakIuu.
3akoHHbI ['ecca. DHTanbnMM 00pa3oBaHus U
CropaHusi  BeWECTB. BO3MOXHOCTH U
HalpaBJIeHHE MIPOTEKaHUS peaxiui.
Outponus. Jueprus ['nbbca.

Pacuernrie 3agaun:

1. Pacuetst TEIJIOBBIX s dexToB
XUMUYECKUX  peakuuii Mo  TeroTa
00pa3oBaHUsl WM CTrOpaHUs HUCXOAHBIX U
o0Opa3yloluxcs B pe3ylbTaTe peaKkUHuu
BELIECCTB.

2. PacueTsr, CBsI3aHHBIC c
BO3MOXXHOCTBIO IIPOTEKAHHS pEaKUuu ¢
UCIIOJIb30BAHUEM  CTAHJAPTHBIX OJHEPrui
I'n60ca.
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14.

[Touemy MIPOUCXOUT
XUMMUECKasl peaKius?

Kunernka # XMMHYECKOE pPaBHOBECHE.
CkopocTb XUMHYECKON peaxkuuu.
3aBUCHUMOCTb CKOpPOCTH OT  pa3iM4YHbIX
¢dakTopoB. 3aKoH JEHUCTBYIOIIMX Macc
I'ynmenbepra - Baare. Kunernueckoe
YpaBHEHHUE CKOpOCTH. 3aBUCHUMOCTH
CKOPOCTM  XUMHUYECKOW  peakuuu  OT
temneparypol. [lpaBuno Bant-T'opdda.
DHeprusi akTUBaIUH.

Karaym3. T'OMOreHHBI M TIe€TEpOreHHBIN
katanu3. Kartanmu3 u  uHrubupoBaHue.
Mexanusm JEUCTBUSA KaTajm3aropa.
[IprurHbBI ©3MEHEHUS! CKOPOCTH PEaKLuu OT
TeMIEepaTypbl U KaTanuzaropa. OGpaTumsie
U HeoOpaTHMble peakuMH. XHUMHUYECKOe
paBHOBecue.  KoHcranTa ~ paBHOBeEcCHS.
CwMmenieHne XuMHU4eCKOr0 PaBHOBECHS.
Hemonctparmu: 1. OnbIThl, MOKa3bIBAIOIINE
CMEIICHHE  XMMHYECKOTO  PaBHOBECHSL.
JlaGopaTopHbIE OTIBITHI:

1. 3aBUCHUMOCTh CKOPOCTH PEAKIHMH OT
KOHLIEHTpAllUM  pearupyroumx BeIIeCTB,
MTOBEPXHOCTH CONPHUKOCHOBEHUS,
TEMIEPATYpPHI.

2. JeticTBue OMOJIOTHYSCKUX
(epMEHTOB Ha NPOLECC  PA3JIOKEHUS
HEPOKCHUIAa BOJOPOJIA.

15.

XUMHUSA HEMETAIJIOB

O0630p MO TMOJOXKEHUIO B TEPUOTUICCKOM
cucteme  J.M.Menneneena. Crpoenune
aTOMOB. AJIJIOTPOMHUSL.

W3meHeHue coctaBa, CTPOEHUE U CBOMCTB
IIPOCTBIX BEILIECTB-HEMETAILJIOB,
00paboTaHHBIX 3JIEMEHTaMH: 1) 0JTHOTO
Nepro/Ia; 2) OJTHOM TPYIIIBI IEPHOINUECKON
cuctemsl JI.1.Mennaeneena.

[Ipaktuka. JlemoHCTpanuu: Monenu
KPUCTAJUIMYECKUX PELIETOK.

JlaGopaTopHbIE OMBITHI:

[Tosyuenue maacTUUeCKON Cephl.

16

Posknaromume conu

l'anorensl. Crpoenue, CBONCTBA.
buonoruyeckas poJib raJloT€HOB.

17.

«/lyx orus»

Cepa, CTPOEHHE, CBONCTBA.
CoenuHeHus cepsl.

18.

Ee BenmnuectBo CepHast
Kuciora!

CepHasg kucinoTa, CTpPOEHUE, CBOMCTBA,
MPUMEHEHUE, MTOTYYCHHE.
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19.

be3xu3HeHHbIN DiIEMEHT

A3zor, CTpOEHHUE, CBOICTBA.
Coenunenus a3ora.

20.

Yraepoa — OCHOBa KHU3HU
Ha 3emJie.

VYrnepon, ctpoenue, cBoiictBa. CoenuHeHUs
yriaepoja. YriiepoJHble HAHOCTPYKTYPBI.

21.

CunukaTHbI MUp.

Kpemuuii. CunukaTtHasi IpOMBIIIIEHHOCTb.
Crexio, Kepamuka.

22-
23.

PacueTHbIE 3a/1a9u C
Y4aCTUEM HEMETAIIJIOB

Pemrenne 3amad pasHeIX THIOB. BbImyck
XUMUYECKOM  CTEHra3eTel Ha  OCHOBE
uzydyeHHoro  marepuana.  CocraBieHue
3aHUMAaTEIbHBIX KPOCCBOPIOB.

25.

XUMHS METAJLIOB

O0630p METAIOB MO TOJOXCHUIO B
nepuoanueckoit cucreme J[.M.MenneneeBa
H CTPOCHUIO aroma. Buast
KPUCTAJUTMYECKUX  PEIIETOK  METaJUIOB.
Cnuiassl. Kucnoponueie COEIMHEHUS
METaJJIOB; W3MEHEHHWE WX CBOWCTB B
nepuojax M TJaBHBIX  MOATPYIIax
nepuoanueckor cucremsbl. [loHsTne o
NEPUOKCHUIAX U THAPHUIAX.

OcoOeHHOCTH 3amoJHEHUS 3JIEKTPOHHBIX
000J7104€K aTOMOB META/UIOB TMOOOYHBIX
noarpyni. IlpuumHa CXOOHBIX 3HAYEHUM
paanycoB aTroMOB. OHEpPrus HWOHM3AIHNH
3TUX

3JIEMEHTOB.

[IpakTuka. JlemoHcTpanuu:

1. Monenu KpucTamIn4ecKux
COEIMHEHUN METAaJlIOB.

2. OO0pa31bl METAIJIOB U CIUIABOB.
3. OxucnuTenbHble CBONCTBA
coeHEHUH Xpoma (4).

JlaGopaTopHbIE OMBITHI:
1. PaccmarpuBanue oOpa3ioB METAIOB U
CILJIaBOB.

26.

Kak ycrpoena
Oarapeiika?

DJIEKTPOXUMHUECKHE TMpoliecchl. [loHsTHE
00 ANEKTPOTHOM MOTEHIIHAE.
DJEKTPOXUMHUECKUI PNl HANPSOHKCHUN
METaJUIOB. ["aJTbBaHMUECKHI DJIEMEHT.
JlaGopaTOpHBIE OTBITHI:

1 . CocraBieHue rajlbBAHUYECKOM Mapsbl.

28.

PacueTHbie 3agadn C
Y4aCTUuEM MCTAJUIOB U

CIIJIaBOB

Pemenne 3amau PAa3HBIX TUIIOB.

22




29. [Xumuveckuit Beuep| PaspaboTka cuenapus u  penerunuu. (1

"Xumunueckue uyneca" Joodopmiienre mOpTHOINO M MPOEKTHOU
IAIKU.
30. | UroroBsoe 3austue KomnektuBHOE 00CYXJIeHHE HTOTOB Troaa | |1

WHJUBHyAIbHOE  OCMBICJICHUE  CBOEH
nestenbHocTH.  KoHcynmpranus — «AHanus
KayecTBa BBIIIOJIHEHUS [TPOEKTa».

HroroBas  auarHocTuka. AHkerta-TecT
«TepMHUHOJIOTHYECKHI MHUHUMYM  IOHOT'O
XMMHKa». AHalIu3 HUTOrOB KOH(EPEHLHUH.
AHanu3 mopThoiaro UCCIEAOBATEIBCKUX H
TBOPUYECKUX paboT.

1.14 ITnanupyemsple pe3yabTaThl

TpeboBaHMs K YPOBHIO TOJITOTOBKH YYAITUXCS HAMPABJICHBI HA PeaH3aIfio JAeSITeIbHOCTHOTO,
JUYHOCTHO-OPUEHTUPOBAHHOTO TIOJIXOJa; OCBOCHHWE VYAIIMMHCS HWHTEIUICKTyalbHOW U
MPAKTUYECKOW JCSITEILHOCTH, OBJIAQJICHUE 3HAHUSAMH W YMCHHSIMH, BOCTPCOOBAaHHBIMH B
MOBCEAHEBHOM KU3HU.

OgnajieHre MpPeIMETHBIMA 3HAHUSMH U YMEHUSMHU.

B pesynbrate 00ydeHHs MO MPOrpaMMe ydalluecs

JOJIKHBI 3HATH!

oTpe/ieNIeHUs] OCHOBHBIX XUMUYECKHUX SIBICHUI U 3aKOHOB;

STambl MPOBEACHUSI SKCIEPUMEHTAIBHOM U HCCIIE0BATENbCKON

paboTEHI.

npaBuiia oopmiIeHUST JTaOOPATOPHOW W MCCIIENOBATENIbCKOM paboThl, pedepara, MOKIaaa;
npasuwia Th npu npoBeneHnu NpakTUYECKUX padoT;

JOJIKHBI YMETh:
AKCIEPUMEHTAJIBHO JOKA3bIBaTh CBOMCTBA OCHOBHBIX XUMHUYECKHX KIIACCOB;
(bopMynUpOBaTh U aHATM3UPOBATH XUMUYECKYIO TPOOIEMY; BBIIOIHATH MOCUIbHbBIE
UCCIIeIOBAHUS B OKpYyKarolel cpee; o(GopMIIsTh U MPEACTaBIATh PE3Y/IbTaThI
UCCIeIOBaHU; BBIOMpPATh MHPOPMAIIMOHHBIE HCTOUYHUKH U BJIaJIeTh ClocobaMu
cCUCTeMaTH3aliy HH(POpPMAaLIUY; OLIEHUBAThH CTENEHb YCIIEUTHOCTH CBOSH MHIMBUIYaTbHOM
00pa30BaTeNbHOM IEATEIBHOCTH; OOBACHATH CBOIO OLICHKY, CBOIO TOUKY 3pEHUS, CBOIO
MO3UIUIO TIO PA3JIMYHBIM CUTYyallUsM; MOHUMATh CUCTEMY B3TJISZIOB U HUHTEPECOB JAPYrOro
YeloBeKa, HaXOAUTh KOMITPOMUCCHI

OBJ'Ia,[[eHI/IC KITHOYCBBIMH KOMIICTCHTHOCTAMU

Ilo okoHYaHUM 06yquH;1 1o mporpamMmme o6yqa10m1/1171051 JAOJIKCH BJIAICTh KOMMYHHUKATUBHBIMHA
KOMIICTCHTHOCTAMMU

AOHCCTHU CBOIO IMO3UIUIO 0 ApPYrux, BJaAcs HpI/IéMaMI/I MOHOJIOTUYECKOH M TUAIOTHYECKOMN
peuu. IMOHATH APYIUC NMO3UIHUU (BSFJ’IHI[LI, I/IHTepeCLI). A0roBapuBaThCd C JIFOAbMHU, COTJIACys C
HUMHU CBOHU UHTCPCCHI U B3IJIAAbI, IJId TOTO YTOOBI cIe€IaTb 4YTO-TO coo61ua.

KOMIICTCHTHOCTAMMU PCHICHUS HpO6J’ICMI
OMpCACIIATL U (I)OpMyJIHpOBaTB OCJIb ACATCIbHOCTU (HOHHTB CBOH UHTCPCCHI, YBUICTDH npo6neMy,
3aa4y, BbIPA3UTH ec CJ'IOBCCHO). COCTaBUTh ILJIaH JSUCTBUM IO PCUICHUTO HpOGHeMBI (3&[[&111/1).
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OCYILECTBIATh JEUCTBUA 10 pealu3alMM IUlaHa, [pujaras YCWIMsS JUlsl IPEOJ0JICHUs
TPYIHOCTEH, CBEpSsACh C LENbI0O M IUIAHOM, MOMpaBisis cedsd Npu HEOOXOJMMOCTH, €CIH
pe3yabTaT HE JOCTUTHYT. PE3yJIbTaT CBOEH EATEIbHOCTH COOTHECTH C LIEJIbIO U OLIEHUTH €TO0.

KOMITETEHTHOCTSIMU UCTIOJIB30BaHUSI HHPOPMAITOHHBIX PECYpPCOB:

OPHEHTHPOBATLCS B CBOCH CHUCTEME 3HAHMA M OCO3HABaTh HEOOXOJMMOCTh HOBOTO 3HAHUS.
JeNaTh TPEIBAPUTEIBHBIN OTOOP HMCTOYHMKOB WH(MOpMANMU IS IOWCKAa HOBOTO 3HAHUS
(meyaTHbIC UCTOYHUKHU, IHTEpHET-pecypChl, JIFOIU, KaK HCTOYHUK WH()OPMAIIHHU U TIP.).
NOOBIBaTh HOBBIE 3HAHUS (MHPOPMAITUIO) U3 PA3IMYHBIX UCTOYHUKOB U PA3IMYHBIMH CIIOCOOAMU
(HabmroieHue, yTeHue, CIyIiaHue).

nepepabaThIBaTh MOTYYCHHYIO MHGOPMAIKIO0 (aHATH3UPOBATh, 00001IaTh, KIACCU(DUIIMPOBATS,
CpaBHHBATbh, BBIACIATh MPUYUHBI M CIICJCTBHS) JIUIS TIOTYYCHHUS HEOOXOJUMOTO pe3ysibrara, B
TOM YHCJIC U JUIS CO3JJaHMSI HOBOTO IPOJIYKTA.

peoOpa3oBbIBaTh MH(GOPMALIUIO U3 OJHONW (POpMBI B Opyryro (TEKCT, Tabnuia, cxema, rpaduk,
WUTIOCTpalsi U JIp.) U BbIOMpaTh HauOosiee yaoOHyro st cebs dopmy. Pabortas c
nHdopmanueld, yMeTh TepenaBaTh ¢ COJICP)KaHWE B CKATOM WU PAa3BEPHYTOM BHJIC
(cocTaBnATh IUTAH TEKCTa, TE3WCHI, KOHCICKT W Jp.) KOMIETCHTHOCTSMH COIMAIHHOTO
B3aMMOJICHCTBUS: OIICHWBATh JKU3HECHHBIC CHUTyallMH (TOCTYIKH JIIOJIEH) C TOYKH 3pCHHS
OOMIETIPUHATBIX ~HOPM W IICHHOCTEH  (HPaBCTBEHHBIX, T'PaKJIaHCKO-TATPHOTHICCKHX,
ACTETHYECKUX), a TAKKEe C TOUYKH 3PCHHUS PA3IMYHBIX TpyHI oO0miecTBa (BepyroIIne-aTeHCTHI,
Ooratbie-OeHBIC U T. 1.). OOBICHATH (IIPEXKIE BCETO — CAMOMY ce0€) CBOU OIEHKH, CBOIO TOUKY
3peHUs, CBOU TO3UIMH. CaMOOTIPECIIATHLCS B CHCTEME IICHHOCTEH. JeWCTBOBAThH M IMOCTYIATh B
COOTBETCTBUU C ATOM CUCTEMOM IIEHHOCTEW U OTBEYATh 32 CBOM MOCTYIKH U ACHCTBHUS.

OcBoeHHE CaMOCTOSITEILHON TBOPUYECKOU IeITeNbHOCTH. [lo

OKOHYAHUH 00YyUEHHUIO 110 MPOTpaMMe 0O0YJarOIITUICS JOJDKEH

CTPEMHUTBCS K JOCTIIKCHHIO CaMOCTOSATEIBHOTO, TBOPYECKOTO YPOBHS TMPU BBITIOJHEHUU
MPaKTUYECKHUX 33JIaHUH, COBEPIIICHCTBY CBOMX TBOPYECKUX CIIOCOOHOCTEH;

OCO3HAaHO YYacTBOBaTb B OCBOGHHMHM IPOTPaMMBbI  (JODKHBI  OBITH  COPMHPOBAHBI
KOJUICKTUBUCTCKAE M JIMYHBIE MOTHBBI IIOCEIICHHS 3aHSATUN), TPUMEHITh MPUOOPETEHHBIE
3HAHUS U YMCHHS B IPAKTUUECKON NEATEIHHOCTH U NMTOBCECTHEBHON KU3HH.

Bocnurarenbhbie pe3ynbTarel OOy4aromuicst JOJDKEH BOCIUTATh B ceOe TaKWe KadyecTBa: IO
OTHOIICHHIO K cebe: Tpynonobue, TeprneHue, TpeOoBaTeNbHOCTh K cebe (CaMOKOHTPOJIb);
OCO3HAHHOCTh HPABCTBEHHBIX MPAaBUJI U TOTPEOHOCTh WX BBIMOJHATH B COOTBETCTBUU C
HPAaBCTBEHHBIM 3aKOHOM B JIyIlle; 1O OTHOIICHHUIO K JIIOASM: MOTPEOHOCTh M TOTOBHOCTH
NPOSIBJISITH  COCTpPaJlaHWe, COpAJIOBAaHME W  B3aUMOIIOMOINb, JIOJIT W OTBETCTBEHHOCTH,
WHUIMATUBHOCTh, CTPEMJICHUE BOCIIPUHUMATD OOIIKE Jieia KaK CBOM COOCTBEHHBIE.

OOyuaromuiicst 10JKEH MPUCBOUTH ceOe CleayIoIIe IEHHOCTH:

Oepe’kHOE M OTBETCTBEHHOE OTHOIIEHHE K MPUPOAE;

3HAYMMOCTb TPY/a;

AIBTPYUCTUYECKOE OTHOLIEHHUE K JIIOIM; 3HAYMMOCTb YUCHHS; TBOPUYECKAs
JeATeIbHOCTh KaK He00X0AMMasi COCTABJISAIONIAS KHU3HHU KaXKIO0TO YeIOBEKa;
TM000Bb K POJIHOM 3eMiie, K IPUpPOe CBOEH Masloi pOJANHBL
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2. YcnoBus peaan3aiy IporpaMMBl.

MarepuanbHoe o0ecredyeHrne IporpaMMel

VYueOHblii KaOWHET, YIOBJICTBOPSIONIMK CAaHUTAPHO-TUTUEHUYECKUM TpPEOOBaHHUSIM U
00OpYIOBaHHBINA ISl 3aHATHHA Tpynmnbl 15 denoBek (WmapThl, CTyibs, nocka, mkad mist YMK,
nepeHocHasi TpuOyHa).

2) Kabuner-naboparopus, YI0BJIETBOPSIOIIU I CaHUTAPHO-TUTUEHUYECKUM
TpeOoOBaHUAM U OOOpPYAOBAHHBIN s 3aHATUN Tpymmbl 15 uyenoBek (1abopaTOpHBIE CTOJIBI,
OCHAIlICHHBIE BOJOH W Ta30oM; CTYNObs, M[MKapbpl JUIsI JEMOHCTPAIIMOHHBIX MOJEJCH,
UHCTPYMEHTOB, IPUOOPOB, pEaKTUBOB, XUMUUYECKOW MOCYbI).

3) Komnbrotepubiii  kimacc Juid  3aHatuii  rpynnbel 10 4enmoBek, KOTOpPBIN
YKOMIUIEKTOBAH KOMITBIOTEpAMU C BBIJIEJIEHHBIM KaHaJIOM BbIxoJa B MHTepHET, He0OX0UMbIM
KOMITBIOTEPHBIM ITPOrPAMMHBIM 00€CTIeYEHUEM.

4) O6opynoBanue, HEOOXOUMOE JIJIsI PEATH3aIIUN TTPOTPAMMBI:

4.1. MynpTUMeIMiHAs POEKIIMOHHAs YCTAHOBKA,

4.2. TlpunTep yepHO-0enbli, IIBETHOM;

4.3. Ckanep;

4.4, Kcepokc;

5). Marepuansi u  oOopydgoBaHue isg  JTAOOPATOPHBIX,  MPAKTHUYECKUX U
IKCMIEPUMEHTAIBHBIX PabOT: MHUKPOCKOIIBI, BEChI TEXHHUYECKHE M TOPCHOHHBIC, XOJIOJIUILHHUK,
aBTOKJIaB, HACTOJIbHAS IEHTpHdYyra, CTyNKa, MEJbHHUIA, (UIBTpOBaIbHAs Oymara, MHHIIECTHI,
HOXKHHIIBI, TEPMOCTAT, TEPMOMETPBI, TEPMOC, MTATUBBI, CYIIHILHBIA TKa(, CIUPTOBKH, Ta30BHIE
ropenku. B nocrarouHom KoJmdecTBe OJIKHA ObITh XMMHUYECKas MOCY/Aa U PEAKTHUBBI.

6). Marepuansl s JETCKOTO TBOpYECTBa (akBapeib, T'yalllb, Oellas W I[BeTHas Oymara,
KapTOH ¥ BaTMaH JIJIsl PUCOBAHMS M KOHCTPYHPOBaHUS, (OTOATLOOMBI U Jp.).

7) Kanuensipckue NpUHAIICKHOCTU: PY4YKHU, KapaHIAlIM, MapKepbl, KOPPEKTOPHI;
OJIOKHOTBHI, TEeTpau; Oymara pa3HbiXx BUI0B U popmata (A3, A4); kieii; (aitsbl, mank.

Meroaudeckoe o0ecriedeHre IPOrPaMMBbl:

KanpoBoe obecrieuenue

PeanuzoBeiBaTh MporpaMMy MOXKET TMeIaror, HMMEIONIMH BBICIIEE TIEAaroru4ecKoe
oOpazoBaHue, OOJagarONIMK  JOCTATOYHBIMH TEOPETHYECKUMU 3HAHUSMH W OIBITOM
MPAKTUYECKOHW JEATEILHOCTH B OOJACTH XMMHUYECKOTO OOpa30BaHUS W OpPraHM3alud y4eOHO-
HCCIENOBATEIbCKONM ~ JIeATeNbHOCTH.  JImsi  OCYIECTBIACHWS  HAy4YHOTO  PYKOBOJICTBA
UCCIIEeIOBATEIbCKUMH padOTaMu JIeTel WM JJI1 KOHCYITUPOBAHUS TI0 OMPEICTICHHBIM TeEMaM K
paboTe Mo mporpamMme MOTYT MPUBIEKATHCS HAayuHbIE COTPYAHHMKH BBICIICH IIKOJBI, YYCHbBIE
XUMHKH, SKOJIOTH, MPAKTUKYIOIIHNE CIIEIIMAINCThI, 00Iadaroline T0CTaTOYHbBIM 00beMOM 3HAHUHN
10 BO3PACTHOM IICUXOJIOTHH, 3HAIOITUE TIEAArOrHYeCKHe TEXHOJIOTHH, METOAbI U (pOpMBI pabOTHI,
cnenu(uYHbIe IS YYPESKICHHM JOMOJHUTENbHOrO oOpa3oBaHus. Jlias mpoBedeHus
JMArHOCTUKHU TCUXMYECKOTO pa3BUTHs, oOydarolmuxcs K padoTe Mo MporpaMMe MpUBIEKAETCS
TICUXOJIOT, BJIAJICIOIINNA METOAUKAMU PAOOTHI C ICTbMH.

Jlunaktuueckoe W MeToJuueckoe obecreueHune (ydeOHO-MeToauueckuili Komruiekc) Jlms
peanu3anuu MPOrpamMMBbl JIOTIOJTHUTEIILHOTO oOpa3oBaHUs €CTECTBEHHO-HAay4YHOU
HampaBieHHOCTH «[IpoBeneHHE TPOEKTHBIX W HCCIEAOBATENbCKUX paboT MO XUMHH C
MCI0JIb30BaHNEM J1a00PAaTOPHBIX KOMIUIEKCOB «C(OPMUPOBAH YU€OHO-METOAMUECKUN KOMILIEKC,
KOTOPBIN MOCTOSIHHO MOTIOJIHSIETCS.

Y4eOHO-MEeTOAMYECKUH KOMIUIEKC UMEET CIEAYIOLIME pa3/ieNbl U BKIIOYAET CIIEAYIOLINE
MaTepHabl:

I. MeTtonnueckue Matepuansl JUis IeAarora:

1. Meroauueckue peKOMEHJallM1, KOHCIIEKThI 3aHITHI, CLIEHAPUU MEPOTIPUSITUH,

MaMSTKH:

1.1. MeTo1 TPOEKTOB KaK TEXHOJIOTHS (OPMHUPOBAHUS KITFOUEBBIX
KOMIIETEHTHOCTEH 00yJaromerocsi B CHCTeMe JOMOTHUTEILHOTO 00pa30BaHUs
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nereii. Pazpaborunku Mensiea UM, Unpunckas T.M., Bunorpamnosa JI.A. Camapa.
CUIIKPO. 2006.

1.2. Kaslen1app KOHKYPCHBIX MEPOIPUATUM 110 €CTECTBEHHOHAYYHOMY
HAIIPABJIEHUIO TOPOJICKOT0, PETMOHAIBHOIO U BCEPOCCUICKOTO YPOBHSL.
1.3. Kommuiekcbl 0310poBUTENBHO-TIPOPHIAKTHIECKUX YITPAKHEHHIH,

MIPEIOTBPAIIAIONINX U CHIDKAIONIUX YTOMIICHUE 00YJaroImuXcst (Ui CTapIiero
IIKOJILHOTO BO3pacTa).

1.4. MeTtoanyeckre peKOMEHIAIUH 10 MPOBEACHUI0 akuu «I1sTh
TOOpBIX J1e)1 BO BceMUpHBIit IEHb 310pPOBBs»
1.5. Koncynbranus s obyyatoruxcst «CTpykrypa mopTdoaro.

1.6. Koncynpranus 1yist 00ydaromuxcs «AHAIA3 MaTepUanioB OPTQOIHO».
1.7. Metonuyeckue peKOMEH IAllUU 0 TpOoBeIeHnI0 3ausaTuil: Cepa.
CoenuHeHus cepsbl.

®docdop u ero coenuHeHUs. MuHepasibHble yA00peHus.
1.8.CeicmanoBa H.1O. Ypoxk-nyremectBue «B Mupe kuciaot». / OTKpPBITBINA ypOK:
METO/MKH, clieHapuu u npumepsl. Ne 4, anpens 2009.
2. JIMarHOCTUYECKUI MHCTPYMEHTAPUI:

2.1 Metoanka wucciaenoBaHUs MOTHBOB IIOCEIIEHUS 3aHATHHA B
KOJIJIEKTHUBE. ABTOP
JI.B.BaitbopooBa.
2.2. Mertonuka JAMAarHOCTUKH  yYPOBHSI  TBOPYECKOW  aKTHUBHOCTH

yJamuxcs. ABTOpBI
M.N.Poxxos, }O.C.Troaaukos, b.C.Anumes, JI.A.Bomopud.

2.3. Marepuaibl 111 BXOJHON TUAarHOCTUKU TEOPETUYECKUX 3HAHUU IO
KKJIOMY KypCy (aHKeTa-TeCT «3Hal0-HE 3HAION).

2.4. Marepuainbl [Uisi BXOJHOW TUAarHOCTUKU MPAKTHYECKUX YMEHUU IO
KaXJIOMY MOJYJIBHOMY KypcCy (aHKeTa-TeCT «YMEI0 — HE YMEIO»).

2.5. Marepuansl A8 TPOMEKYTOUYHOW  JAMATHOCTHKH  YCBOCHUS
OT/AEIBbHBIX TEM IMPOTPAMMBI (TECTHI, OTIPOCHUKH).

2.6. Marepuanbl AJis UTOTOBOM UAarHOCTHKUA TEOPETHYECKUX 3HAHUUN

[0 KaXJIOMY MOAYJIbHOMY Kypcy (aHkeTa-TecT «TepMHUHONIOIMYECKUid MHUHUMYM
FOHOTO XHUMHKAY).

2.7. Martepuanibl 1Ji1 U'TOTOBOM TUArHOCTHKHU MPAKTUYECKUX YMEHHI 1O
KOKJIOMY Kypcy (KpUTEpUU OILICHKU UTOTOB MTPOEKTA).
2.8. Ankera uia poauteneil «YIOBIETBOPEHHOCTb pe3ylibTaTaMu

IIOCCIICHU A pe6eHKOM 3aHATHI 06’b€,I[I/IHeHI/I$I».
3. OpFaHI/ISaHI/IOHHO'MeTO,Z[I/I‘ICCKI/Ie MaTcpHralibl:

3.1. [epcniekTHBHBIN T1aH pabOTHI Mearora Ha TeKYIIHHA TOJ;

3.2. KanengapHo-remaTHueckoe IIAHUPOBaHUE YYEOHOTo MaTepualia
Ha y4eOHbIil ro;

3.3. [Tonoxenusi, MUChbMa, NPUKA3bl OPraHU3aTOPOB KOHKYPCOB W
KOH(EPEHIINI Pa3HbIX YPOBHEH 110 €CTECTBCHHOHAYYHOW HAIPABJICHHOCTH.

3.4. WNHcTpykinu mo oxpaHe TpyJa U TEXHUKE 0€30MacCHOCTH.

2.3. ®opMbl aTTECTALlUH.

TGKYH_[I/Iﬁ KOHTpPOJIb, — 3TO CHUCTECMATHUYCCKasA OLCHKAa YPOBHSA OCBOCHUSA JOTIOTHUTEIIbHON
O6paSOBaTeHLHOﬁ nporpamMmabl B TCHCHUC yqe6Horo rozaa. TeKyH_II/Iﬁ KOHTPOJIb CKJIAAbIBACTCA U3
CJICAYIOIIUX KOMIIOHCHTOB. B naugane y‘IC6HLIX 3aHATUN MEJaroroM U IICUXO0J0IOM IIPOBOAUTCA
BBOJHBIN KOHTPOJIb JIsI OHNPCHACIICHHUA HAYaJIbHOI'0 YPOBHHA 3HaHHI>i, ydqamuxcst B (I)OpMC
TCCTUPOBAHHUA, AHKCTUPOBAHUA, CO6CCCI(OB8.HI/ISI. B Teuenue Bcero Kypca 06y‘ICHI/IH
OCYIICCTBIIAACTCA OHepaTI/IBHLII‘;I KOHTPOJIb, MO3BOJISIOII NI ONpCACIINTL YPOBCHb YCBOCHUA
nporpaMmsbl, TBOPYECKYIO AKTHBHOCTH Y4YalllUXCs, BBIABUTH KOMMYHHKATHBHBIC CKIIOHHOCTH,
TOTOBHOCTb K CaMOPA3BUTHIO.
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WTOroBbIi KOHTPOJIb MPOBOIAMUTCS IO 3aBEPIICHUIO KAXKIOTO Kypca MPOrpaMMbl, C y4ETOM €ro
ocobennocteil. [leqaror u MCUXOJI0T AHATTM3UPYIOT:

- ycBOeHHE peOCHKOM HOPM M IIPABUJI MMPOBEACHUS XUMHUECKUX IPAKTUIECKUX paboT;

- KQU4eCTBO U CIIOCOOHOCTH yJaIerocsi paboTaTh CaMOCTOSTEIILHO U TBOPUYCCKH;

- IPOSIBJICHWE MHULIMATHUBBI K PEIICHHUIO MPOoOIIeM OMKaiIero okpyKeHus;

- YMEHHE yYaIluXCsi OPraHM30BaTh U 0POPMUTH yIeOHO-HUCCIIEIOBATEIBCKYIO padoTy;

- yyacTue B MEpPONpUATUAX (KOHKYpC, OJIMMIHNAJAA, aKIUs, KOHPEpeHUus U T.1.) pa3IuuHOTO
YPOBHSI.

2.4. OnieHOYHbIE MaTepUaIbIL.
B pamkax mporpammbl ISl COIMOOMOJIOTMYECKOTO HCCIECNIOBAHUSA, YYAIIMXCS HCIOJB3YIOTCS
CIICYIOIINE METOIUKH:
MeTtoanka qHarHOCTHKH U KOPPEKIIMHA OTHOIIEHHSI K TIPHPO/IE.
Astop: B.A. ScBun, C.JI. Heps6o. Llens: uccrmenoBaTh TUI JOMUHHUPYIOIIEH YCTaHOBKH B
oTHOMEHNH pUpobl. CPOK MPOBECHHUS: OJIUH pa3 B TO/I.
Metoanka ucciieI0BaHUsI MOTHBOB TIOCEIIEHHSI 3aHATHH B KOJIEKTHBE.
Asrop: JI.B.baitboposnoBa Llenb: n3ydeHue MOTUBOB MOCENIEHUs 3aHATUH ydamumucs. Cpox
MIPOBE/ICHUS: B HaYaJIe To/1a
Metoanka qHarHOCTHUKH YPOBHS TBOPUYECKON aKTHBHOCTH yUaITUXCSI.

Astopsl M.1.PoxkoB, 10.C.Tronnukos, b.C.Anumes, JI.A.Bonosuu. lens: Ilens: Ha ocHOBe
BBISIBJICHHBIX KPHTEPUEB W HSMITMPUUYCCKUX ITOKa3aTeliecll MPOBECTH CPAaBHHUTEIHHBIA aHAIH3
W3MCHECHHI B C(OOPMHUPOBAHHOCTH Y YIAITUXCSI TBOPYCCKOM aKTUBHOCTH:

CpoK TpOBEICHUS: OJHMH pa3 B TOJ.

B konme ydyebHOro roja memaror o0o0OIIaeT pe3yabTaThl BCEX MUArHOCTHYCCKUX MPOIEAYp U
OTIpEJICIIICT YPOBEHBb PE3yJIbTaTOB 00Pa30BATEIBLHOM JEATEIHPHOCTH KKIOTO 00YJaroImerocs —
WHTETPUPOBAHHBIA TIOKa3aTellb, B KOTOPOM OTOOpa)KeHAa KOHIICHTPAIlUSA JTOCTHKCHHH BCeX
3TAaNOB W COCTABJISAIONIMX Y4eOHO-BOCIUTATEIBHOTO Tpoliecca. Bo3MOKHBIC YPOBHU OCBOCHHS
pebeHKOM 00pa30BaTENIbHBIX PE3y/IbTATOB 10 mporpamme - Hu3kuid (H), cpennuii (C), BeICOKUT
(B).

[ToxBeneHne WTOTOB peau3alldd IMPOrpaMMbl B COOTBETCTBMM € KaJICHAAPHBIM Y4eOHBIM
rpa@uKOM B KOHIIE y4eOHOTO rojia MPOBOJUTCS: MPOMEKYTOUHAS aTTECTAIlUs OOydYaroUUXCs
(olLleHKa KayecTBa OCBOCHUS IPOTPAMMBI [0 HTOTaM y4eOHOIO TO/1a)

UTOTOBas arTecTanus (OleHKa Ka4ecTBa OCBOCHUS MPOrPaMMbl OOYUYAIOIIMMUCS 32 BECh NIEPUO/T
oOyueHus o MporpaMme)

2.5. MeTtoanueckrue MaTepuaibl.
[Ipu peasnnzanuu nporpamMmbl UCIOJB3YIOTCS CAEAYIOIINE MeAaroruueckue TeXHOJIOTUH:

1. IIpoexTHOE 0OyueHME - MPOEKTHAsT TEXHOJOTHUs MCIOJIB3YETCs MpHU paboTe ¢ rpymnmnaMu
JieTel 1ccae10BaTeabCcKoro ypoBHs
2. ITopTdonno — B TeueHHe roja Kaxpli 00ydarouiuiics roToBUT NOPT(OINO - COOPHUK

UCCIIEIOBAaHUI U PE3YJIbTaTOB, KOTOPBIE IEMOHCTPUPYET €T0 YCUIIHS, IPOTPECC U JOCTHKEHUS B
oOmactu xumuu. IlpezenTanus nopTdoanuo MpOBOIUTCS B KOHIIE YU€OHOTO rojia Ha MTOTOBBIX
3aHATUAX B (POpME MUHHU-KOH(EPEHIUH IO 3aLIUTe TOPT(OINO UM BHICTABKH MOPTQOIHO.

3. WHTepakTHBHBIE TEXHOJIOTHUH - J[e0aThl: epeMeHHOe AUaioruyeckoe oOIIeHne, KpYTibli
CTOJI: 0OMEH MHEHUSAMH, JadopaTopus XUMHUYECKUX Mpobiem, JabopaTopHas padota «IBpHKa!
51 oTKphIBaIO...3aKOH, sABIeHHUE». [lenoBas urpa «llmanupoBanue paboThl OOBETUMHEHHUS Ha
yueOHblii romy. IIpe3eHTanMoHHBIH MeToA: 3amuTa HCCIe0BaTeNbCKUX IPOEKTOB HA
KOH(EepeHIHUIX pa3IMyHOrO YPOBHS
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4. Urpossie texnonorun (b.IL.Hukutun) - Urpa «Pacckaxu mHe o cebe». Pa3zsuBaromiue
yueOnsie urpsl «Kputumk — koppektop». PoneBas urpa «3aceqaHue SKCIEPTHOTO COBETay.
JlunakTuueckue Urpbl Ha 3aHATUAX

5. Texnomnorust 00ydeHHss B COTpyIHHUECTBE (0OyueHHe B MajbIx rpymmax) - O0ydyeHue B
Maiblx rpynnax. Jlokmax Manbix rpynn.  BeinosiHeHHME  KOJIJIEKTUBHOM — J1abopaTopHO-
MIPaKTUYECKON pabOThl, XUMUYECKOIO MTPAKTUKyMa

6. Nudopmanmonnsie TexHomoruu - [lowck, cOop ¥ cucTeMaTtW3alusi TEKCTOBOU
uHbopManuu W u300pakeHWil ¢ wucrnosp3oBaHueM HMHuTepHeT. Co3laHHe KOMIBIOTEPHBIX
npe3eHTanwii B mporpamme Microsoft PowerPoint; Co3ganme TEKCTOBBIX JIOKYMEHTOB Ha
KomnbioTepe B mporpamme  Microsoft Word. KommbrorepHeie  TECTOBBIE — 3aJaHUSI.
KommbrotepHbie yueOHbIE XUMUYECKUE UTPBI

7. JInuHOCTHO-OpUEHTHpOBaHHOE  pa3BuBatomiee  oOyuenue  (M.C.fAkumanckas) -
CocrapiieHHe WHAMBUIYATHHOTO TIUJIaHA TBOPYECKOM, HCCIEAOBATEIIBCKON WM TPOEKTHOU
nesTenbHOCTH Ha roj. [lpaktudeckue 3amaHusi, TpeOyrolue: BOCIPOU3BEACHUE JAaHHBIX WIIU
PENpPOIYKIIUH, TPOCTHIX WIIN CIOMKHBIX MBICIUTEIBHBIX ONEepalii, CyMMHUPOBaHUs U 00001LIeHUS
JAHHBIX, TBOPYECKOr0 MBIIICHUS. Pa3BuBarolye 3a/1aHus: CPAaBHEHHE SIBJICHUI U CBOWCTB JUIS
BBISIBJICHHS] OOILEr0 U CYLIECTBEHHBIX paziuyuii, 0ObsICHEHHE OOLIUX CBOICTB M Pa3NIUYUil,
COCTaBJIEHUE IUIaHA MPOYUTAHHOTO, MPEJICTABICHNE M3YYEHHOIO B CXKATOW HarysiiHOW (opme,
HaIlUCAHWUE PELEH3UH, COCTABIICHNE 3a/1a4l, HAUTH OPUTMHAIBHYIO UJEHO.

Jluteparypa njs earora ¥ yqamniuxcsi:
Hns nereit:

1. Anexcunckuii, B.H. 3annmarensuble onbITel o xumuu. / B.H. AnexcuHckui. -
M. : IIpocBenienue, 1999.

2. T'abpycea H.W. Pabouas TeTpanps mo xumum 8 kiacc. - M.: JIpoda, 2000.

3. TI'epacumosa A.U. Xumua Hammmu rinazamu. - M.: [Ipocsemenne, 1981.

4. Kpuuman B.A. Kuura png dYreHus 1O HEOpPraHMYECcKo Xumuu. - M.:
[Ipocsenienue, 1993.

5. Jleencon U.A. Y muBurenbHas xumus. — M.: U3n-Bo HII DHAC, 2006. — 176

c.IlnyxxnukoB M.C., Pszanues C.B. Cpenu 3anaxoB u 3BykoB. - M.: [IpocBemenne, 1991.

6. Pomannena JI.M., Jlemuuckas 3.JI. O6mas xumusa. - 2-e m3a. - M.: Bricmag
mkoia, 1991.

7. Ilremmnep I'.M. Xumus na gocyre. - M.: [Ipocsemenue, 1993.

8. DHmmknonenus mius pereid. Tom 17. Xumusa / I'ma. pen. B.A. Bonomaun, Ben.
Hayd. pea. U. Jleencon. — M.: ABanra+, 2003. — 640 c.

9. KOmun A.M., CyukoB B.H. Xumus nns Bac. - M.: Xumus, 1987.

JIJ1s1 TIeJaroros.:

1. T'abpycesa H.U. IIporpammuo-meToauueckue Mmarepuansl. M.JIpoda, 1999.

2. T'aBpyceiiko H.II. IIpoBepounble pabOThI MO HEOPraHUYECKOW XUMHHU. 8 K. M.:
[Ipocsemenue, 1990.

3. TI'apa H.H., 3yeBa M.B. KoHTponbHble U IpoBepouHble paboThl Mo xumuu. §-11
kiacc. M.: Ilpoda, 1997.

4. JNesuc K., 11 JI. Bona — 3epkano Hayku. - JI.: ['unpomereonsnat, 1964. — 149 c.

5. o6posonbckuii B.B. T'eorpagus MukpoannemeHToB. I'moGansHOe paccesHue. —
M.: Mkicib, 1983. — 272 c.

6. 3notHukoB D.I'. Ypok okoHYeH - 3aHATHs mponospkatorcs. M.: IlpocsemeHnue,
1992.

7. Kpuuman B.A. Kuura pang uTeHMS 1O HEOpPraHMYecKOoW XuMuu, M.:
IIpocsemenue,

1993.
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8. Jlaneko B.W. Beuno xuBas Boga. — Kues: U3n-so Haykosa Jlymka, 1972. — 119.

9. Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B.H. Xumuueckuii 5KCIEpUMEHT B
mkosie. M.: [IpocBeuienue, 1987.

10. HukanopoB A.M. I'mppoxumus. — JL.: ['magpomereonsaar, 1989. — 352 c.

11. Oneruna O.M. OnbITel 6€3 B3pBIBOB. /- 2-¢ u3a.- M.: Xumus, 1986.

12.Panenxuit E.H. Jlumaktudyeckue wmarepuansl mo xumud. 8-9 ki1 M.:
[Ipocsemienue, 1995.

13.CeneBko I'. K. Ilemaroruueckre TEXHOJOIMM HAa OCHOBE AaKTHBHU3AIMU,
uHTeHCHUKAK U 3QPEKTUBHOTO YIpaBICHUsI Y4eOHO-BOCIHUTATEILHOTO Tpolrecca. M.:
HUW mxoneHbix TexHodorwmid, 2005. (Cepust «OHIMKIONEanss 00pa30BaTEIbHBIX

TEXHOJIOTHIT»).
14. Xumust wvammmvu tiazamu. /Ilon pen. S.U.I'epacumona. - M.: Ilpocsemienue,
1981.
15. YepHoOenbckast [\M. OcHoBbI MeTOAMKN 00ydyeHust xumMuu. - M.: Ilpocsermienue,
1987.
16. lllepctaeB M. I1. Xumust u 61oa0rust HyKJIE€MHOBBIX KHCIOT. - M.: IlpocBerienue,
1987.
[ns pooureneit:
1. Kauayp E. YBnekarenpnas xumus. — M.: Mann, Banos, @epbep, 2020
2. Onerun O. Yyneca Ha BbIOOp. 3abaBHas xumus s nered. — M.: ]I
Memepsikosa, 2017
3. Crenun b. /1. 3anumarenbHble 3a1aHus U 3QPEKTHBIE OTBITHI 10 XUMUHU. —
M.: Ipoda, 2002. — 432 c.
4, [xypko, /.. 3ab6aBHas xumusi: 3aHUMAaTEIIbHBIC, OE30TIACHBIE U TTPOCTHIS
xumudeckue onbITel / JI.W. Ilkypko. — M.: Jlerckas nuteparypa, 1976. — 96 c. — (3nait u
ymei).

HNuTepHer-pecypcbl
Caiit «3aHuMaTeNnbHas  XUMHA: I/IHTepeCHBIe XUMHNYECKHUE OIIBIThI u (l)aKTBI»
http://www.alto-lab.ru/
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