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Paznen 1 «KoMmiiekc OCHOBHBIX XapaKTEpUCTUK 00pa30BaHULY
1.1. HampasieHHOCTb.

HamnpaBneHHOCTh IPOrpaMMBbl: €CTECTBEHHOHAYYHASI.

[Iporpamma «XuMus U KU3HBY» MpEJHA3HAUEHA JJIsl MPOBEICHUS 3aHATHUM, HE BXOJSAIIUX B
paMK{ OCHOBHOW 00pa3oBaTeIbHON JIE€ATENbHOCTH (B PaMKH OCHOBHBIX 00pa3oBaTeNIbHBIX
nporpaMM (y4eOHBIX IJIaHOB), eiepalIbHBIX TOCYAaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB).
[IporpaMma oOpuEHTHpOBaHA Ha pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW yualuxcs, JaeT
BO3MOXKHOCTh ~ 3aHMMATbCSl ~ HAy4YHO-HCCJIEAOBATEIIbCKOM  JEATEeIbHOCTHIO,  MPUBUBAET
MIPAaKTUYECKUE YMEHHUS U HABBIKHU 110 MPOBEIACHUIO SKCIIEPUMEHTOB.

1.2. AKTYaJIBHOCTb.

B cucteme ecrecTBeHHOHAYYHOTrO 00pa30BaHUs XUMUS 3aHUMaET BaXKHOE MECTO,
ONpeIesieMOE POJIbI0 XUMUYECKON HAYKU B TO3HAHUH 3aKOHOB IIPUPO/IbI, B MaTEPUAIHHOM
JKU3HU OOIIECTBa, B pelIEHUH TT100aIbHBIX MPOOJIeM YelloBeYeCcTBa, B (GOPMUPOBAHUH HAYUHOI
KapTUHBI Mupa. JJononuurenbHas 001eodpa3oBaTesibHas MporpaMma «XUMHUs U KU3HBY»
CO3/1aHa, YTOOBI B IPOIECCE MOIYUCHUS JOTOTHUTEILHOTO XUMUYECKOT0 00pa3oBaHus
yyamiecsi mpuoOpesin XUMHYECKUEe 3HAHUS O 3aKOHAX M TEOPUSX, OTPAKAIONINX OCOOCHHOCTH
XUMHUYECKON (hOPMBI IBHKEHUS MAaTEPUH, IPUOOPENTU YMEHUS U HABBIKH B IIOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pad0Te ¢ HAYYHOU U CIIPABOYHOMN JIUTEPATYPOM, HAYUHIIUCH
JIeJIaTh BBIBOJIbI IPUMEHUTENLHO K KOHKPETHOMY MaTepuaiy u 6osee oOiue BIBOIbI
MHPOBO33PEHUYECKOr0o Xxapakrepa. M3yueHne XuMuu moMoraeT MoHATh 001IHe 3aKOHOMEPHOCTH
rpoliecca Mo3HaHus IPUPOAbl YEIIOBEKOM, METO/Ibl AaHAJIOTUH U SKCIIEPUMEHTA, aHAJIU3 U CUHTE3
MO3BOJISFOT MOHSTH HAYKY BO BCEM €€ MHOT000pa3uu. XMMUYECKHE 3HAHUS HEOOX O TUMBI
y4YallUMCs B IOBCEAHEBHOM KM3HU, IPOU3BOJACTBEHHOM 1€ATEIbHOCTH, MPOAOIIKEHUS
0o0pa3oBaHMs U MIPaBUIILHON OPUEHTALIMY MTOBE/ICHUS B OKpYXKalOIlIEl cpeie.

1.3. Ilemaroruveckasi mejaecoo0pa3sHOCTb.

[TporpamMmma «XHUMHSI 1 KU3HB» AET yYaAIIUMCS BO3MOXHOCTh BBIOpaTh Mpoduiie 00yueHus,
MOTIOJTHUTD 3HAHUA O MPO(ecCUsx, pacIMPUTh 3HAHUS TIPEeIMETa XUMUH, HEOOXOIUMBIE IS
MOJIy4eHUS JalibHEeHero oopa3zoBanus. Vaes TM4HOCTHO-OPUEHTHPOBAHHOTO TIOIX0/1a,
3aJI0’KE€HHAs1 B OCHOBY IPOrPaMMBbl, JOMYCKAET BO3MOKHOCTh IIMPOKOTO BaPbUPOBAHUS
y4eOHOro MaTepuasa meaaroroM Mpu ero KOHKpeTHU3alluu, Co3IaHIe HHIUBUIYaTbHbIX
00pa3oBaTeNbHBIX MaPIIPYTOB.

dopMUpOBaHWE TYMAHUCTHYECKUX M  OKOJOTMYECKHX TMPEACTaBICHUN  SBISETCA
Ba)KHEHIIelH 3amadell XUMHUYEeCKOro oOpaszoBanus. [IpenMeToM wH3ydeHHS B MPEIOKEHHON
mporpamMme SIBJISIETCS HE MPOCTO XMMHS, @ XUMHUS IO OTHOIIEHUIO K YEJIOBEKY WM TMPHUPOJE,
3HAQUEHHE PA3JIMYHBIX BEIIECTB B MPHUPOAHBIX 3aKOHOMEPHOCTSAX M B KM3HU 4YeloBeka. B
nporpamMme OOJIBIIIOE 3HAYEHHE WMMEIOT MEXIPEAMETHBIE CBS3HM C JIPYTUMU  Y4eOHBIMU
TUCIUIIMHAMU: OMoJorueii, reorpadueii, skonoruei, pusukoit. Takum oOpazom, mpeanaraemas
nporpamma «XHUMHS U KU3Hb» HAIpPaBJICHA HA PeaTu3allii0 OCHOBHBIX HJIEH HOBOW KOHIEMIIUU
XUMHYECKOT0 00pa30BaHus: a) OKUBIIEHUE IKCIIEpUMEHTa: (POpMHUpOBaHHE YMEHUN 0Opariarbes
C BEIIEeCTBaMU, OMOJIOTHYECKUMU M XUMHUYECKUM JTabOpaTOPHBIM 000pYyI0BaHKE, TPOCTEHIITUMU
npobamu; 0) mpuoOIIEHHE U Pa3BUTHE y YYAIIUXCS HUCCIEN0BATENbCKUX YMEHHI; B) OTXOMA OT
ype3MepHO aOCTPAaKTHOCTH XWMHUHU, YCWICHHE NPHUKIAJAHOW HAMpaBIEHHOCTH; T) TIIOKa3
TEHJCHIINY UHTETPAIIMA CMEKHBIX HayK: OMONOTHs, XUMUH, reorpaduu, GU3NKKA U JIp. C LETBIO
CO3JIaHUs IIEJIOCTHOW KapTHHBI OKpykaromiero mmpa. [Ipemmaraemas mporpamMma «XUMHS U
JKU3HBbY» Pa3BUBAET CUCTEMY 3HAHMI O MHUpE, IPUBUBAET NMPAKTUYECKUE YMEHHS M HaBBIKH T10
MPOBEJCHUIO OJKCIEepUMeHTOB. [Iporpamma maeT BO3MOXXHOCTH pPa3BUBaTh TBOPYECKHUE
CIIOCOOHOCTH yYalIMXCs, 3aHUMAaThCS HAayYHO-HCCIIEI0BATEIbCKOW EATEIbHOCTHIO, MMOBBICUTH
0OIIIeCTBEHHO-TIOJIC3HYIO HAIPABIECHHOCTh JICSITEIBHOCTH OOBEIUHEHHS JIOTIOJTHUTEIBHOTO
o0Opa3oBaHusl.

1.4, OrauvuTe/bHbIe 0COOEHHOCTH JTAHHOM JONMOJHUTEILHOI 001Ie00pa3oBaTeIbHOM
NMPOrpamMMbl OT y:Ke CyHIeCTBYKIIHMX POrpaMm




JomonHuTtenpHast 00meo0pa3oBarenpHas MporpaMMa «XUMHUS € IKU3HBY  SBIISETCS
MIPaKTUKO-OPUEHTUPOBAHHON. 3HAUMUTENbHAs pOJb B MPOrpaMMe OTBOJMTCS XHMHUYECKOMY
JKcrepuMeHTy. Ha  3aHATUSAX  BBINOJNHSIIOTCS  3aHUMATEJIbHBIE M HCCIIEOBATEIbCKUE
71a00paTOpHbIE OMBITH, KOTOPbIE HE BCErja MOTYT MPOBECTH YydYalluecs B pamMKax IIKOJIbHOU
nporpaMmbl. XHUMHYECKUN HKCIIEPUMEHT MPUMEHSETCS Y4YallUMUCS [UJIi YCBOCHHSI HOBBIX
3HAHUU, TOCTAHOBKHU Iepe/l HUMU MO03HaBaTeIbHBIX IpobsieM. PelieHre ux ¢ MCMOJIb30BaHUEM
IKCIIEPUMEHTA CTABUT Yy4yalluXcsd B IIOJOKEHUE MCCIEN0BATENIEH, YTO, KaK I10Ka3bIBacT
MIPaKTHUKa, OKa3bIBAET MOJIOKUTENBHOE BIUSIHUE HA MOTUBALIMIO U3YYEHUSI XUMUU.

BaxxHoil 0COOEHHOCTBIO MPOrPaMMBbI SBISIETCS yU€OHO-UCCIIE0BATENbCKAs 1E€ATEIbHOCTD
yualuxcs, OpraHuM30BaHHAs Yepe3 WHIAMBUAYalbHbIE 00pa30BaTENIbHBIE MapIIPyThl WIH B
paMKax Hay4yHOro oOIIecTBa ydJaluxcs. YueOHO-HCCIIEOBATENIbCKAs NEATEIbHOCTh HMEET
0ocoboe 3HaueHHue elie M MOTOMY, YTO 3aHATHUS MPOXOASIT HE TOJNBKO B CTEHaX KaOWHETOB U
nabopaTopuii, HO ¥ B IPUPOHBIX YCIOBUSX, TI€ YUalHecs IPOBOIAT HaOIOAeHHS, 0TOOD Mpoo,
cObop marepuania Ui SKCIIEPUMEHTAIBHBIX HCCleqoBaHui. Pe3yiapTaTtoM Takoil nesareinbHOCTH
SBIISIIOTCSL  BBIMIOJIHEHHBIE  YYALIMMUCSA HCCIEIOBATENbCKHE pPA0OThI, TMPOEKTHI, JOKJIAJbI,
pedeparbl, KOTOpbIE YydYalluecs TMPEACTaBIAIOT Ha HAyYHO-NPAKTUYECKUX KOH(EPEeHLHUsX,
KPYTJIBIX CTOJIAX U APYTHX MEPOIPUITHSIX PA3IMYHBIX YPOBHEH.

Peanu3zanus nporpammel «XUMHUS U )KU3HB» OCHOBBIBAETCS Ha OOIIEIUaKTUIECKIX
IIPUHLIMAIAX JOCTYITHOCTH IIOCIEA0BATENbHOCTH, CACTEMHOCTH, CBSI3H TEOPUH C IIPAKTUKOM.
Oco000 aKkTyanbHBIMU IIPU peATU3ALNUN IPOrPAMMBbI IPU3HAIOTCSA CIIEYIOIINE TPUHIIMIIBI.

1) Ilpunyun nayunocmu GopMupyeT y ydaruxcs MOHITUS Yepe3 pacKpbITHE IPUUUHHO-
CJICZICTBEHHBIX CBSI3€H SIBJICHUM, POLIECCOB, COOBITHIA; TPOHUKHOBEHUE B CYITHOCTH SBJICHUNA U
COOBITHI; paCKPBITHUS UCTOPUHU PA3BUTHUS KYJIbTYpPbI, 00pbObI TEHAEHIIHI; OpUEHTALMU Ha
MEXIUCLHUIUIMHAPHBIE HAYYHBIE CBA3KHU.

2) [Ipunyun cés3u 06yueHusl ¢ JCU3HBIO PEATU3YETCS Yepe3 UCTIONb30BAaHUE HA 3aHITUSIX
KU3HEHHOTO OIbITa YYaIUXCsl, IPUOOPETEHHBIX 3HAHUH B IPAKTUUYECKON 1E€ATEIILHOCTH,
PacKpbITUE MPAKTUYECKON 3HAUUMOCTH 3HAHHUM.

3) Dkonocuueckuil npuHyun TOMOXKET 00YYaIOIIUMCS YIITyOUTh 3HAHUS O B3AHMOCBSI3H
OpraHu3Ma C OKpYyKarollel CpesloH, 3aJ10KUTh OCHOBBI IIPABUIIBHOIO TOHUMAaHUS BOIIPOCOB
IPUPO/IbI, HAITPABJICHHBIX Ha pelleHHe MPOOIeMbl 3allUThl BOCCTAHOBUTEIBHBIX MEXaHU3MOB
O6uocdepsl 0T pa3pyLIeHHs], OPraHU30BaTh MPAKTUYECKYIO AEATEIBHOCTD IO OXPaHe MPUPOJIBI.
4) IIpunyun s8pucmuieckou cpedbl 03HAYaeT, YTO B COLHATEHOM OKPY)XKEHHH JTOMHHUPYIOT
TBOpYECKHE Hayasla Py OpraHu3alyy AesTeIbHOCTH 00beauHeHus. [Ipu 3ToM TBOpUECTBO
paccmaTpuBaeTcsi Kak He00X0/1MMasi COCTaBIISIONIAs )KM3HU KaXKJI0TO YeIoBeKa U Kak
YHUBEPCAIbHBIM KPUTEPUNA OLEHKH JJUYHOCTH U OTHOLLIEHNUH B KOJIJIEKTHBE.

5) Ilpunyun npupodocoobpaszrnocmu. BocnutaHue T0KHO OCHOBBIBATHCS HA HAYYHOM
MOHMMAHUU €CTECTBEHHBIX U COLIMAIbHBIX MPOILIECCOB, COINIACOBBIBATHCS ¢ OOLIMMU 3aKOHAMHU
pa3BUTHS YelloBeKa cO0Opa3Ho ero noiy u Bo3pacty. OOpa3oBaHUe CTPOUTCS B COOTBETCTBHUH C
pUPOI0i pebeHKa, ero MCUXMUECKON KOHCTUTYILIMEH, ero ciocoOHocTs M. CoaepkaHue
IpOTrpaMMbl JOJDKHO OBITh 0€30IacHbIM, 1ef1eco00pa3HbIM, copazMepHbIM. OcCyIecTBIeHNE
JTAHHOTO ITPUHIMIIA JAE€T BO3MOKHOCTb ITOCTPOUTh «MHAVBUIYAJIbHBIE MAPIIPYThD) KaXKIOMY
oOyyaromemycs 00beTUHEHHS. ITO B CBOIO OUEPE/Ib OTKPHIBAET OUEBU/IHBIE TUTIOCHI:
MICUXUYECKOE 3/I0POBbE, OTCYTCTBHE KOMITJIEKCOB, ITyOOKHE U MTPOYHbIEC 3HAHUS U YMEHUS B
COOTBETCTBUU C UHTEPECAMH, 3aIIPOCAMHU JINYHOCTH.

6) [Ipunyun unmezpamusrocmu TPEAINIOTaraeT BKIIOYCHUE B 00pa30BaTeIbHO-BOCIIHTATEIBHBIN
npoliecc 3HaHUH MO HKOJIOTHH, OUOJIOTUH, UCTOPUH, KPAEBEACHHUIO, ITHKE, IUTEpaType.

1.5. Anpecart nporpamMmmsi.

[Tporpamma HampasieHa Ha (popMUpOBaHME NEPBUYHBIX YMEHUH M HaBBIKOB y nered 14-
15 ner. KonuvectBo nmereit B rpymie ot 7 10 15 denoBex.

1.6. YpoBenb nporpamMmmsl, 00beM H CPOKH.



[Iporpamma paccuntana st nereit 14-16 met, mpoaomkuTeNnbHOCThIO 2 Toaa, 30 JacoB B
nepBbIi rog o0ydenus u 30 yacoB BO BTOPO# ToJ1 0Oy4IECHHUS .

[Mpununun nHabopa B 0OBeAMHEHHS CBOOOJHBIN: MPHUHUMAIOTCS BCE JETH, >KEIArOIIUe
oOydatbcs 1O JaHHOW mporpamme. ['pynmsl  (QopmupyrOTCS €  yd4eToM HMHTEPECOB U
notpedHocTel pedsT. Ilocne nmpoBeneHUs MPeIBAPUTEIBHOTO coOeceI0OBaHUs ONpeeNnsieTcs, Ha
KaKoM ypoBHE Oy/IeT 0CBauBaThCs MporpamMma: yriryoJeHHOM WM Y4eOHO-HCCIIe10BATEIbCKOM.

1.7. ®opma o0yueHus.

Ounas, Pe:xxum 3aHATHIA.

[Tporpamma paccunrtana s nereid 14-16 ner Ha 2 roga oOyuyeHHs. 3aHATHE NPOBOAUTCS
OJIMH pa3 B Henenmto. [IponomkuTtenbHOCTh 3aHATHS 40 MUHYT.

1.8. OcobGeHHoOCTH OpraHu3anuu 006pa3oBaTeIbLHOIO Mpolecca.

OcHoBHO# (hopMoit opranuzanuy 00pa3oBaTEILHOTO MpoIlecca MO JaHHOU MPorpaMMe
ABIISIETCS 3aHATUE, HO IPEYCMOTPEHO PEryIsipHOE BKIIOYEHHE TaKUX (opM, Kak JesioBasi Urpa,
OKCKYPCHSI, TPEHUHT, IUCKYyCCHs, 1e0aThl, KOH(PEPEHIIHs, CAMOCTOsITeNIbHas paboTa
o0y4aromuxcs o BEIOpaHHBIM TeMaM, UHAUBUAYAIbHbBIE U IPYIIIOBbIE KOHCYIbTalMU. JlaHHbBIE
(OopMBbI IOMOTAIOT aKTUBU3UPOBATh 00YUEHHE, IPUJIAB EMY HUCCIIEI0BATENIbCKUM, TBOPUECKUI
XapakTep, ¥ TaKUM 00pa3oM mepeaaTh HHUIMATUBY B OpraHU3alliy CBOEH M03HaBaTeIbHON
JIESITEIBHOCTH B PYKH 00YyYaromuxcsl.

J11st TOBBIIIIEHUST 00PAa30BATEIHLHOTO YPOBHS U MOJTYYCHHS HABBIKOB IO MPAKTHICCKOMY
MCIOJIb30BAaHUIO MOJIYYEHHBIX 3HAaHUH, MPOrpaMMOi MpelycMaTpUBaETCs MPOBEACHUE Psiia
7a00PATOPHBIX U MPAKTHUECKUX PA0O0T, KOTOPHIE JOJKHBI MPOBOAUTHCS B CIICIUATEHO
000pyI0BaHHOM XUMUYECKOU 1a00paTOpUu WM KaOUHETE.

Xumuueckas 1abopaTopusi, a TaKke KaOMHET XUMHH SIBIISIOTCSI 30HAMH 0CO00TO pHCKa,
MIO3TOMY HE TOJIBKO Ha IEPBOM, HO U HA BCEX MOCIEAYIOIINX 3aHATUAX CIEYET YIACIATh
MPHUCTATHFHOEC BHUMAaHUE BOIPOCAM OE30TIaCHOCTH TPY/Ia, PaBUiIaM OOpaIeHHUS ¢ XUMHUICCKIM
000py/I0BaHNEM U pEaKTUBAMHU, IPOBOJAUTH HHCTPYKTAXKH, JEMOHCTPUPOBATH OTACIbHBIC
IIPUEMBI, ONTUPASICh ITPH 3TOM Ha HOPMaTUBHBIE TOKYMEHTBI, UMEIOILIUECS B 00pa30BaTEIbHOM
yUpeXJIeHUU. BrinonHeHne 1adopaTOPHBIX U MPAKTUYECKUX PabOT 1aeT BO3MOKHOCTh
yqamuMmcesa CaMOCTOATCIIbHO OTKPBIBATE JAJIA ce0st 4TO-TO HOBOC, ACJIaTh BIBOJbI, AHAJIU3UPOBATH
CUTYAIIUIO C BBIIBYKEHUEM TUIIOTE3, YTO BEJET K Oosiee TTyOOKOMY YCBOCHHIO XUMHUYECKHIX
MOHATHI U TIPOLIECCOB.

[Tpu BIOOpE POPM M MPUEMOB OpraHU3aLUU IIpoLecca 00YUeHHs CIeAyeT YUUTHIBATh, UTO
JaHHAas MporpamMma HOCHUT MPaKTUYECKUX XapakTep. TeopeTHuecKkre CBeICHUS yCBaUBaIOTCS
JETHMH B X0JI€ TPAKTHIECKOH pabOThI, BRITIOJHEHUS MPOESKTa WM Oecen ¢ megarorom. OueHsb
3¢ (HEeKTUBHO MOKET OBITh HCIIOIB30BAH MPOESKTHBIN METO 00yUYeHUs, 0COOEHHO MPHU
peaM3anyy KypcoB BapHaTHBHOTO Oioka. TeopeTrueckas 4acTh MPEAIoiaracT MosiCHEHUE 110
KXKIO0U TeEMe, a TaKXkKe 3acClIyllIMBaHue U 00CYKIeHHE COOOIICHUI, 3apaHee MOATOTOBICHHBIX
yaarmumucs. (MOKHO BKJIFOYHTD B «ITay3bI OTIABIXa» JIEMEHTHI 3aHUMATEITHHOCTH
pasraJibIBaHHE KPOCCBOPIOB, peOyCOB, BUKTOPHHBI, HTPBI, MPOCMOTP ClaiioB u T.1.) B
MPAKTHIECKYIO (3KCTICPUMEHTAIBHYIO) YaCTh BKIFOUCHBI TaKUE BUBI Pa0OT, OMBITOB, KOTOPKIC
COOTBETCTBYIOT BO3pAaCTHOMY YPOBHIO JeTelt 8 kiacca. [Ipeanaraemast MeToiMKa BBITTOJIHEHUS
OKCIIEPUMEHTAIBHBIX pa0OT JOCTYITHA JIJIsT OOBIYHOH IIKOJIBHOW 1ab0paTopuu U He TpeOyeT
JOTIOTHUTETFHBIX MaTepPHANIbHBIX 3aTpaT Ha MPHOOpEeTEeHNE 000PYIOBAHMS U PEAKTUBOB.
YBeKkaTeTbHbIE XUMUYECKUE OIBITHI C MPUPOIHBIM MaTepUAIOM, COOPaHHBIM CAMUMU
YUaITUMHUCS, U MATEHbKUE «OTKPBITHS» HE TOJIBKO PACIIMPSIOT KPYro30p, yrIyolstoT 3HAHHUSI,
HO W BOCIIUTHIBAIOT JTFOOOBB K POJIHOM MPHUPOJIE, CBOEMY Kparo, a 3HAYUT OCPEKHOE OTHOIICHUE
K Hel. A codeTaHue pa3BUTOr0 HHTEpECa K UCCIIEOBATEILCKUM YMEHHSIM SIBIISIETCS OCHOBOM
JUTSL TATbHEHIIeH mpodopueHTauu yqanmxcs. [IporpaMmma, yBS3bIBarOIIast BOPOCHI XUMUH,



Ouonoruu, reorpaduu MO3BOJISET MOKA3aTh B3aUMOCBS3b HAYK U IIPOU3BOICTBA, HALIEIUBAET U
o0y /1aeT y4alIUXCcsl Ha PELIEHNEe aKTYaJIbHbIX KOJIOIMYECKHX, SKOHOMUYECKUX U ChIPHEBBIX
npo0iieM Haiero kpas. TBopuecku polyMaHHbIN OJX0/ K OPTaHU3aluU U IPOBEACHHE
3aHATHI BOCIIUTHIBAET YUALIUXCS B lyXe CO3HATEILHOI'O OTHOLIEHHUS K AeIy, IPUOOILAeT K
YTEHUIO JOIOJHUTEIBHON JINTEPATYPhl, CAMOCTOSTEIIBHOMY ITIOMCKY ¥ BUJUMBIM PE3yJIbTaTaM
CBOEr0 TBOPYECKOI0 TPyAa.

1.10. Hean nporpamMmsl.

OCHOBHOM 1IETIBIO IPOTPAMMBI SBJISIETCS PACHIMPEHUE KPyro30pa 00ydaromuXcst MpU U3yYeHUN
XUMHYECKHX SIBJICHUH, IPOUCXOIALINX B OKPYKAOLEM HAC MUPE.

1.11. 3apaum nporpamMmel.
J1J1s1 BEIIOJTHEHUS TIOCTABJICHHOH IIETTU PEIIaroTCs CIEAYIONUe 00pa3oBaTebHbIC 3a/1a4H !

Oo0yuarmmue:

- paclivpAThb NPEACTABJICHUA YUallIUXCs O CBOMCTBAaxX XMMHUYECKHUX BCIIICCTB,

- COBCPHICHCTBOBATL 3KCIICPUMECHTAJIbHBIC YMCHUS;

- paCclivupAThb NPEACTABJICHUA YUaIUXCA O IPUMCHCHUU XUMHWYCCKUX 3HAaHUU B OKpYXKaroleM Hac
MHUpeE.

- CITIOCOOCTBOBATH YAOBJIETBOPEHUIO JIMYHBIX MTO3HABATEILHBIX HHTEPECOB.

PasBuBaromme:

- pa3BUBaTh HHTEPEC K HAyKe XHMUH;
- pa3BUBaTh XMMUYECKOE MBIIIUICHHS U POCTPAHCTBEHHOE BOOOpaKEHUE;
- pa3BUBATh TBOPUECKUE CIOCOOHOCTH yUaIlUXcs IPU 00yUEHUU XUMUH;

BocnurarenabHble:

- BOCIIUTBIBATH Y )IeTefI YCTOI\/’I"II/IBBII\/’I HHTCPECC K UBYYCHHUIO XHUMUU,
- COBCPHICHCTBOBATh YMCHUC pa6OTaTB B KOJIJICKTHBC,
- IPUBUBATb HABbBIKU CaMOCTOSTEIbLHOMN paGOTaTB C pa3JIMYHbIMU HCTOYHUKAMHU I/IH(l)OpMaL[I/II/I.

1.12. Conep:xanue nporpammsl 1 roga odyuenus.

I. BBenenue. "Mup Tak HHTEepeCeH, HO KAK €ro NOHATHL?"

Teopus (yenyonennutil ypoeens). JlaBaiite moznakoMmumcs. [IpeseHranus Kypea: ey 1 3a1auw,
opranuszanys 3aHATHii U ux crenuduka. [peamer xumun. [Ipoucxoxaenue ciosa "xumus". Mecto
XUMHH CPEIU HAyK O MPUPOJIE.

Jlonoanumensno meopus yueoHo-uccie008amensCKuil ypogeHs. XuMus - SKCIIEpUMEHTaIbHAas
HayKa.

Ilpaxkmuxa (y2nybdnennulii ypoeens). 3HaKOMCTBO ¢ Tpynnon. MHCTpyKTax 1Mo mpaBuiiaM MOBEICHUS
Ha 3aHATUAX. [IpakTHueckas paboTa «3HaAKOMUMCS ¢ XUMHUYECKOW TabopaTopueid, ee
o0opynoBaHHeM, C ITpaBuIaMu O6e3onacHocTy B Heiy. Koncymnpranus «OdopmieHre npoeKTHOM
HanKm.

Jlonoanumenvno npakmuka yueono-ucciedogamenvckuii ypoeens. CoCTaBICHHUE
WH/MBHIyaJIbHOTO IJIaHa MPOEKTHOM 1€ATENbHOCTH Ha TO/.

I1. CBoiicTBa BemecTBA.
Teopus (yznyonennwtii ypoeens) Bemectro u Teno. BemecTBa Bokpyr Hac u B Hac camux. CBoicTBa
BEIIIECTB: arperaTHOe COCTOSTHUE, IBET, 3aIlax, JIEKTPONPOBOAHOCTD, TEMIOMPOBOIHOCTE U T.I.



3aueM HYXHO 3HATh CBOWCTBa BemecTB? KaMeHb - mepBhIii 00bEKT N3YUeHUS YeTIOBEKa.
[IpeBpaienue BemecTB ApYr B Apyra. Xumuueckas peakuus. [[pu3Haku v ycaoBHs T€USHUS
XUMHUYECKHUX peakluid. ['opeHbe - 01Ha U3 NePBhIX XUMHUUYECKUX pPEaKLni, U3BECTHBIX YEIIOBEKY.
Ponb orns B ctaHoBneHun yenoseka. Jlerenasl u Mudsl 00 orHe. BemecTBa roproure U HEroprovue.
N3yuyenue peakuuu ropeHusl.

[ononnumensvno meopusn yueoHo-uccnedosamensvckuii ypogens, J.111tanb - 0CHOBOIIOIOXKHUK
teopuu ¢uiorucrona. Pors M.B.JlomonocoBa n Ant.JlaBya3be B 0OBbSICHEHUH pEaKIIUU TOPCHUS.
Ilpakmuka (yenyonennstii yposens). J1abopaTopHbIC OTIBITHI:

1. PaccmaTpuBaHue npeaMETOB, CIEIAHHBIX U3 OJTHOTO U TOTO K€ BEILECTBA.

2. PaccmaTpuBaHue IPEIMETOB, CIETaHHbBIX U3 Pa3HbIX BEILECTB.

3. PaccmaTpuBaHue BEIIECTB C pa3HbIMH (PU3MUECKUMU CBOMCTBAMH.

[TpaxTrueckue padOTHI:

1. Usyuaem cBOMCTBA BEIIECTB.

2. [IpoBoAMM XMMHUYECKHE PEAKIIMH C LEJIBIO BBISBICHHS IPU3HAKOB M YCIIOBUM TEUEHUS
XAMHYECKOW PEAKIUU.

JlaGopaTopHbI€ ONBITHI:

1. BeImoiHeHHE OIBITOB, WILTIOCTPUPYIONINX (PU3UUECKUE U XUMUYECKUE SIBIICHHS.

[TpakTuyeckue paboThI:
1. U3yuenue crpoenus miamenu. HarpeBatensHbie TpuOOpHI.

I11. M3yuyenne cocTaBa BellecTBa - HEHTPAJIbHOE 3B€HO XUMUH

Teopus (yenyonennutii ypoeens) V3 uero cocrost BemniectBa? J[enumMo ik BEIECTBO J0
OeckoHedHOCTU? ATOM - HeJleTMMas YacTHIla, COCTABHAS YacTh BCEX BEMIECTB. MOJIEKYIIbI.
Xumudeckuit neMenT. BelectBa npocTeie u cioxHbie. O3HAKOMIICHHE C CHMBOJIAMU DJIEMEHTOB.
Cumsoiel H, 0, S, P, C, 1, Br, Cl, Si. [Toastie xumudeckoit popmysisl. YUCThIE BElIeCTBa U CMECH.
OnHOpOIHBIC M HEOAHOKpaTHBIE cMech. CITocoObl pa3IBOSHUS CMeCcel: OTCTauBaHUE,
¢bunpTpOBaHKE, IEPEKPUCTATIIN3ALMS, IEpErOHKa, XpoMaTorpadus.

/Jlononnumensno npakmuka yueono-ucciedo6amenbCKuil ypo6eHb.
JlabopatopHbie pabOTHI:
1. PaccmaTpuBaHue 00pa3iioB MPOCTHIX U CIIOKHBIX BEIIECTB, MUHEPAIOB M TOPHBIX IMOPOI.

[IpakTuueckue paboTHI:
1. Paznenenue cmecu uepHua-BoJa xpomarorpadueii.

IV. Kakue 0b1BaloT Bemecrsa?

Teopus (yenyonennsiii yposens) Knaccudukanus BEIECTB HA TIPOCTHIE U CIOXKHBIE. [[enenne
MPOCTHIX BEIIECTB Ha MeTaJuThl U HemeTautbl. CumBoibl MeTainioB Al, Fe, Cu, K, Na, Ca, Ba, Mg,
Ag, Au, Hg, Ni, Cr, Mn. Kucnopogn, ero otkpertue. [lomyuenne kuciopoaa u3 nepManraHara Kajiusl.
Cobupanue KUCIopoaa AByMs CITIOCOOaMH: METO/IOM BBITECHEHHSI BO3/IyXa M METO/I0M BBITECHEHHUS
BojibI. Omipezenienre kuciopoaa. 'openue cepsl, yris v kenesa B kuciopoae. Bogopon - camblit
nerkuii ra3. Micropus ero otkpeitus. ['openne Bonopoaa "I'pemydas cmecs. Onpenenenue
BOJIOpOa, MojiydyeHue. Yriekuciasli ra3. [lonydyenue ero u3 mpamopa wiu mena. OnpezneneHue
YTJIEKUCIIOro Ta3a ¢ MOMOIIbIO U3BECTKOBOM Bo/bl. CocTaB Bo3ayxa. M3yueHue coctaBa BO3ayXa.
Ponb A.JlaByasbe. [Tonarue o0 nHepTHbIX razax. Heon, apros, ux npumenenue. Kucnorst. Kucnotst
B IpupoJe. PacTBopenue KUCIOT B BoA€. JlelicTBHE CepHOU KUCIOThI Ha TKaHb. Mephl
MIPEIOCTOPOKHOCTH TP paboTe ¢ KUCIOTaMu. J[ecTBUE KUCIOT Ha WHAUKATOPbl. OCHOBaHUS.
PactBopenue ocHoBanwmii B Boze. lllenoun. JlelicTBue menodel Ha OpraHu3M 4esoBeka. Mepbl
MIPEI0OCTOPOKHOCTH MPH padboTe co menoyamu. [leiicTBue menodeit Ha nHAMKaTophl. Comm. Kakue
osiBaroT conmu? Conu B mpupoe. [loBapernas coinb. Poss moBapeHHOH COM B HCTOPUHU
yenoBedyecTBa. OpraHnueckre BenecTBa: OCNKH, KHUPHI, YTIEBOIbI, HYKIEHHOBBIE KUCIOTHI, UX POJIh
JUTSI JKUBBIX OPTaHU3MOB.



Jononnumensno meopus yueoHo-uccie0o6amerbckKuil yposens. Merauibl IpeBHOCTH. BpOH30BBIif
U JKkeJe3Hbli Beka. [lomyuenue meramioB B apeBHocTH. [lepuon anxumun. BeniecTBa-HEBUIUMKH.
ITueBmaTnueckas xumusi. C.I'eilyic U ero mHeBMaTuyeckasi BaHHa. [lmactMacchbl ¥ BOJIOKHA. 3aueM
OHHU HY’KHBI YeJIOBeKY; V3 uero ux mosydaror.

Ilpaxmuxa (yenyonennsiit ypogens). JlabopatopHbie pabOTHI:

1. VI3yuaem cBOICTBa METAJLIOB.

2. PaccMmaTpuBaHu€ CIUIAaBOB MEIIU U KeJie3a.

3. OOHapyKeHHe KUCIIOT B MTPOIYKTAX MUTAHUS.

4. JleiicTBUsI THAMKATOPOB HA KUCIOTHI U IIEIOYH.

5. PactBOopeHue ocHOBaHMI B BOJIE.

6. PaccmarpuBanme 00pasioB coJeil.

[TpakTrueckue padOTHI:
1. TTonyuaem, cobupaeM U onpeaeIsieM KUCIOPOT U BOJAOPO/I.
2. V3yuaeM CcBOWCTBA METAJIJIOB.

Jononnumensho npakmuka yueono-uccie006amenscKuil ypoeets.
JlaGopartopHsble paboTHI:

1. PaccmarpuBanue 00pa3LoB IIACTMACC M BOJIOKOH.

[TpakTuueckue paboThI:

1. I[Tomyuenue Meu U3 MaJlaxura.

V. S3bIk XuMuu.

Teopus (yenyonennsiii yposens). CoctaB BemecTB. Xumuueckas popmyna. BaaeHTHOCTb.
Omnpenenenre BaICHTHOCTH 110 XUMHYECKON opmyIie. 3aKOH COXpaHEHHUSI MacChl BEIIECTB.
Xumnueckue ypaBHeHUs. CyITHOCTh XMMUYECKOH peakiuu. TUIbl XUMUYECKUX PeaKIInii:
pas3iokeHus, 3aMelIeHus 1 oOMeHa. Peakiuu 5k30- ¥ sHIOTEpMHUYEeCcKHe. Peakiuu oOpaTUMble 1
HeoOpaTuMblie. CKOPOCTh XUMHUYECKUX PEAKIIUH.

Jlononnumensno meopus yueono-ucciedosamensvckuii ypoeens. CoOBpeMEHHbBIE TEOPUH
OMHAPHOCTHU JIEMEHTOB.

CocraBienue Gpopmys OMHAPHBIX COEIMHEHNH 110 BaJICHTHOCTH 3JIEMEHTOB.

@DaxTOpBbI, BAUSIONINE HA CKOPOCTh peakuuu. Katain3zaTopsl 1 HHTHOUTOPBHI.

Ilpakmuka (yenyonennstii yposens). J1abopatopHbie OTBITHI:

1. Paznokenue Manaxura py HarpeBaHUH.

2. 3amerieHne MeIU B pacTBOPE XJIOpHuaa Mean (2) )KeIe30M.

Jononnumensno npakmuka yuedHo-uccne006amenscKuil yposens. J1abopaTopHble OIBITHI:
1. 3ydeHue BIUAHUS Pa3IMYHBIX YCIOBUN HA CKOPOCTh XUMHUYECKUX PEAKIUIA.

V1. MHoroo6pa3ue BemecTB. Teopus (yenyonennstii yposens). Knaccuukaius u cBOiCTBa
BeniecTB. MHorooOpasue BemecTB. Knaccugukanus Bemects o coctaBy. OKCHIBI, UX COCTaB.
[TonydyeHnune okcHIOB peakluell TOpeHust NPOCTBIX U CIOXKHBIX BemecTB. CocTaBlIeHHE ypaBHEHUIN
peaKuy rOPEeHUs! CII0KHBIX BEIIECTB. Y CIOBUS BOSHUKHOBEHHUS U MPEKPAIIECHUs TOPEHHUS.
MennenHoe okucienue. Mepsl peaynpeskaeHus moxapos. Kiaccudukaims oKCHI0B Ha OCHOBHEIE,
KHCIIOTHBIE, aMm(oTepHbIe. KHCIO0THI, MX cOCcTaB, KIacCH(PUKALNS Ha KUCIOPOI0COAEpIKAIINE U
OECKHUCIIOPOIHBIE, HA OJTHOOCHOBHEIE, IByXOCHOBHBIEC U TPEXOCHOBHBIE. KMCIIOTHBII OCTaTOK.
BaneHTHOCTh KUCIIOTHOTO OCTaTKa, POJIb KHCJIOT Ui OPTAHU3MOB PAaCTeHUH, )KHBOTHBIX 1 YEJIOBEKA.
OcHoBanus, ux coctaB. [ mapookcorpynma. lllenoun u HepacTBOpUMEBIE B BOJIE OCHOBAHHS,
cocTapiieHHe (OpMyIT cosiel IO BaJIEHTHOCTH MeTajljla M KUCJIOTHOro octaTka. Kinaccupukanus
coJiel Ha cpeliHue, KUCIIble U OCHOBHbIE. [IuieBas cosla U MajaxuT Kak MpUMepbl KUCIOH 1
OCHOBHOM COJIel, COJIM OpraHu3Mbl B OpraHU3Me uenoBeka. Peakuys HeHTpanu3aimu.
Jononnumenvno meopus yueono-ucciedogamensvckuii ypoeens. COCTaBICHUE yPABHEHUI
peaKLuy TOPEHUs! CII0KHBIX BEIIECTB.

Ilpakxmuka (yenyonennstii yposens). JlabopaTtopHbie pabOTHI:



1. PaccmoTtpenne 0Opa3iioB OKCHII0B, OCHOBAaHWH, COJICH.

2. UccnenoBanue MpoyKTa TOPEHHS YIS B KUCIOPO/IE.

3. O3HaKOMJIEHHE CO CBOMCTBaMH IMIPOKCHIOB HATPHSI, KaJlbLus, Meau (2) unu xenesa (3).
4. B3aumoelcTBHE 1IEN0YEHN C KUCIOTaMH.

5. BzauMogeiicTBuE HEPACTBOPUMBIX OCHOBAHUM C KUCIOTAMH.

VI1I. UToroBsble 3aHATHS.

Teopus (yenyonennsiii yposens). XuMus Bo Bcex chepax xu3Hu. OCHOBHbBIE HAPABJICHUS Pa3BUTHS
XMMHU B MHPE U B HallleM TOpojie, 00J1acTu, CTpaHe.

Jlononnumensno meopus yuedOHO-UCC/1€008amenbCKull ypoeens. BO3MOXHOCTH JanbHEHIIeH
pa3paboTKH, pa3BUTHS TEMBbl HAYYHO-UCCIIEI0BATEIbCKON pabOTHI.

Ilpakmuxka (yznybonennsiii ypoeens). Kpyrnwiii cron «B3rnsg Ha MUp BOKPYTr Hac C MOMOIIBIO
XUMHI

/Jlonoanumensno npakmuka yueoHno-ucciedosamenvckuii ypoeens. OtuetHas KoH(DEpeHIHs MO
pedepaTUBHBIM W DKCIEPUMEHTAIBLHBIM paboraM. KosnekTuBHOE O0O0CYXJACHHE HWTOTOB Tojla H
WHIUBUIYAJIbHOE OCMBICIIEHME CBOE€H JesTelbHOCTH. KoHCynpTauus «AHaIM3  KauecTBa
BBITIOJIHEHHUSI IPOEKTa».

Hmozoean ouacnocmuka. Ankera-tect « TepMUHOIOTHYECKUII MUHUMYM IOHOTO XUMUKa». AHaIN3
nopTdonno uccreaoBaTeNbCKIX paOdOT U MPOEKTHBIX MANoK. AHAIU3 UTOTOB KOH(EPEHIIHH.

Conep:kanue nporpaMmsl 2 roja o0yueHust

I. Beenenue.

Teopus (yenyonennwtil ypoeens). Ilpesenranus Kypca: eTd U 3a7a4K, OPTaHUu3aIusl 3aHITUN U UX
crieruduka.

Ilpakmuka (yenyonennviii ypoeens). VIHCTpyKTaxxk 10 TexHHKe Oe3omacHocTH. [lenoBast urpa
«[InannupoBanne paboTbl 0O0BEAMHEHHUS». 3HAKOMCTBO C KaJCHIApPEM KOHKYPCHBIX MEpONPHUSITHI.
Hononnumenvno npakmuka y4eOHO-UCCIE008AMENbCKUll YPOGeHb. 3HAKOMCTBO C KaJeHIapeM
KOHKYPCHBIX MEPOIPUITHHI, B KOTOPBIX MOXET MPUHATH YYacTHE aBTOP HAyYHO-HCCIIEIOBATENbCKOMN
pabotel. CocTaBieHHE UHAMBUAYAJIBbHOTO IUIaHA MCCIIEeI0BATENbCKOM U MPOEKTHOM AEATEIbHOCTH Ha
roza. Koncyneramus «OdopmieHne npoekTHO# mankny. Pacckas, Oecena, padoTa ¢ JONOTHUTEIBHON
JUTEePaTypPOU.

Bxoonasa ouaznocmuxa. Ankera «3Haro — He 3Hal0. Y MEIO — HE YMEIO».

II. Crpoenmne aroma. Ilepmogumyeckmii 3aKOH H TEPHOAMYECKAsT CHCTEMAa XMMHYECKHUX
sneMmenToB J.M.MeHaeneeBa.

Teopusa (yenyonenuslii yposens). DBOJIONUS TPEACTABICHU 00 aTOMHOM CTPOCHHHW BEIIECTBA.
AtomucTtuka npeBHuX ydeHblX. Pone M.B.JlomonocoBa u J[.JlanbToHa B pa3sBUTHM ydeHHsS 00
aromax u moJiekynax. CrnoxHoe crpoeHue atoma. Mozenu aromoB. IlnanerapHas mojaens aToma
O.Pesepdhopna. IIpoTonHo-HeiiTponHass Teopusi. CocTosiHME DIEKTpOHOB B aTome. llonsthe
KBaHTOBBIX unces. CocTaB, CTPOCHHE U CBOKCTBA AJIEMEHTOB, B aTOMaX KOTOPBIX 3aMOJIHAIOTCS 1, 2,
3 osHepretuueckre ypoBHH. CBOWCTBa aTOMOB: PaJMyC, DHEPrus TeoHu3anuu, cpoicTtBo C k
9JIEKTPOHY, 3JIEKTPOOTPUIIATEILHOCTh, W3MEHEHHWE JOTHUX CBOWCTB B TMepuUoJax H TJaBHBIX
noarpynmax. Ilepuomuuecknii 3aKOH CTpPOeHHs aToMoB. llepwoguyeckoe H3MEHEHHE CBOWCTB
3JIEMEHTOB U UX coeauHeHuil. [leprnognueckas cucteMa xummuyeckux snemMentoB J.1.Menneneena -
OTOOpaXeHWe TMEePHOANYECKOTO 3akoHa. CBSA3b CTPOCHHE aroMa, CBOWCTB JJIEMEHTa U €ro
COeMHEHU C moJoxkeHneM ero B Ilepuoamueckoil cHCTEeME XWMHUYECKHX 3JIEMEHTOB
J.M.MeHneneena.

Jlonoanumensno meopusa yueoHo-ucciedosamenbckuil yposensb. (OCOOSHHOCTH 3aTOTHCHHS
3JIEKTPOHHBIX 000JI0UYEK aTOMOB OOJBITUX Mepruoa0B. [loHsATHE O TaHTaHOWIAX Y AKTHHOM/IAX.
Ilpakmuxka. YPpOK-TyTelIeCTBUE B UCTOPHIO XUMUU. [1oMBITKY KiIaccUpUKAIIMKA SJIEMEHTOB.
Coo0menust 0 paboTax; 0 KiacCU(UKAIUU IEMEHTOB, KOTOPhIE ObUTH MPEIOKEHBI YICHBIMU
XUMUKaMU. XUMUYECKUH Beuep o KU3HU u nestenbHocTH [[.1. Menneneesa (ITnan: JlerctBo u



IOHOCTh. Y4eOa B yHUBEpCHTETE U 3a rpanuiieil. Hayunbie oTkpeiTus. [lenarormueckas
JesTeNbHOCTh). OdopMileHrEe MY3bIKAJILHOE U XY/10KECTBEHHOE.

Jononnumensno npakmuka yueono-ucciedoeamensckuil ypogens. VIHTeNIEKTyanbHas urpa
"Uro? I'me? Korma?" mo neproandecKoi cucTeMe U XapakTepUCTHKE 35ieMeHTOB (KomaH b
3HATOKOB COPEBHYIOTCS MEKy cO00M, HaOupast HanOoJIbIlIee KOJTUIeCTBO (uiiek. Bonpocsr
COCTaBJICHBI TaK, 4TOOBI ydamuecsa B OTBETAX MPOACMOHCTPUPOBAJIA CBOU 3HAHUSA O nepnonnqecxoﬁ
CUCTEME U XMMHUYECKUX IIEMEHTaX.)

II1. Xumuyeckas cBsi3b. CTpoeHMe BelllecTBAa.

Teopus (6a3zo6vtii yposens). DNEKTPOHHAS PUPOIA XUMUIECKOH CBsi3Hu. CrtocoObl 00pa3oBaHus U
BHJIbl XUMHUUECKOH CBsI3U. CBONCTBA KOBAJICHTHOM CBSI3U: JJIMHA CBSI3U, SHEPTHS CBSI3H,
HaIlpaBJIeHHOCTH CBs3U. ['eomerpust mosieky:. [1oJasspHOCTD CBSI3U U NOJIAPHOCTh MOJIEKYIL.
BasleHTHOCTB C TOUKH 3peHUs 3IEKTPOHHBIX NpeacTaBieHu. CpaBHEHUE NOHITHI: BaJIEHTHOCTD U
cTenieHb okucieHus. CTpoeHue BelecTBa. Y pOBHH OpraHU3aliy BelecTBa. AMOp(HbIE U
Kpuctajuinueckue Bemectsa. Kpucrammueckue pemerku. CBsi3b COCTaBa U CTPOCHHUS
KPUCTAJUTMYECKOM PEIIETKH CO CBOMCTBAMH BEILIECTB.

Jlonoanumensvno meopus yueoHo-ucciedo8amenscKuil ypogensy. I1oHsTre anjaoTponuu Ha
npuMepe aJUIOTPOITHBIX BUJOM3MEHEHHH yriepoa-anmasa u rpadura. [Ipuaunsr MHOrooopasus
BELIECTB.

Ilpakmuka. JleMoHCTpanyy MoJienel KpUCTAIUIMYECKOM peIeTKU. DKCIIEPUMEHTBI 110
BbIpalllMBaHUSI KPUCTAILIIOB.

IV. DaexTpoanTnyeckas IMCCOUAMS.

Teopus (6a3zoewiit yposens). IBONIOUMS MIPEACTABICHUN 0 pacTBopax. Pusznueckas Teopus
pacTBOpoB. TeruoBble ABIEHUS IPU pacTBOpax. Xumudeckas teopus pactsopos J[.M.Menneneesa.
CoBpeMeHHast TeOpusi paCTBOPOB KaK 0TOOPaKEHHE TEOPUU IEKTPOIUTUIECKON TEOpHH
JI.1.MeHnneneena.

Jlononnumensno meopus yueoHo-ucciedosamenbckuii yposens. Pons B.A KuctskoBckoro u
N.A KabmykoBa B co3januu Teopuu pacTBopoB. Vo ruapokconusi, JIoHOpHO-aKIenTOpHAsI CBA3b.
CBolicTBa HOHOB. XMMUYECKUE CBONCTBA AIEKTPOIUTOB. CBOMCTBA B3aUMOICHCTBYIOIUX HOHOB.
I'maponus coneit. NeKTPOIU3 PACIUIaBOB U PACTBOPOB.

Ilpakmuka. JIemoHcTpanuu:

1. Beiaenenue 1 NOMIOMIEHNE TEIUIOTHI IIPU PACTBOPEHUU PA3JINYHBIX BELIECTB.

2. UccnenoBanye HEKOTOPBIX CBOMCTB MOHOB, LIBET, MBIIKOCTb Ha OLIYIIb, I3MEHEHHE LIBETA
WUHIUKATOPOB.

3. DAeKTpoIM3 pacTBOPOB XJIOpHUIA MeH (2) U HOHU]IA KaJIHSL.

JlaGopaTopHbIE OTIBITHI:
1. McnpiTaHue pacTBOPOB, COJIEH UHIUKATOPOM.
2. Y nanenue BoJibl ¢ MeTHOTO Kynopoca. [IpeBparenue cynbdara Meau (2) B MEAHBIN KyIopoc.

[TpakTuueckue paboTs! 1. Perenne skcrepuMeHTaNbHBIX 33/1a4 10 TeMe «DIEKTPOINTHYECKast
aucconuanus» PacueTHele 3anaun:
2. Beruncnenue ¢ IpUMEHEHUEM MTOHATHH «KPUCTAJUIOTUIAPATED.

3. Pemrenue 3aymay o teme «PacTBopbi».

Pemenue 3agad Ha pacTBOpHI @) % KOHLEHTpAIMH, 0) MOJIIpHAsT KOHIIEHTPALIHS

Urpa — npencraBienne «Boma - ynuBUTENbHOE W yHHKalbHOE BemiecTBo» (KomaHapl roTOBSIT
IIPEJICTaBJIICHNE O BOJIE B Pa3HBIX ACMEKTax: Poib ¥ 3HaUE€HUE BOJBI B KU3HU JIOJEH U IPUPOJIBI.
Bopa kak yHUKanbHBIM pPacTBOPUTENb. Y IUBUTEIbHBIE XUMUYECKHE CBOMCTBA BO/IbI. DKOJIOIMYECKOE
3Ha4eHUE BOJbI, OXPaHa BOJBI U 1P.).
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V. XumMuveckue peakimuu.

Teopus (6a308blii yposens). INCKTPOHHAS IPUPOJIA XUMHUIECKOH peakiuu. Kiaccudukanuys
XUMUYECKON peakuuu. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIMA. DHEPreTUKA U HAIIpaBJICHUE
XUMUYECKHUX peakuuid. TepMoauHaMuKa, yTo oHa u3y4daer. I3MeHeHue 3anaca SHEPIruu B
pearupytouieil cucreme. DHTanbnus. TemioBoil apdexT xumuueckoit peakuuu. 3akoHHbI ['ecca.
OHTanenuyu 00pa30BaHMS U CTOPAHUS BEIIECTB. BO3MOXXHOCTH 1 HanpaBiieHHE IPOTEKAHUS PEaKIH.
Outponus. DHeprus ['nbca. YciaoBus caMonpon3BoIIbHOTO IPOTEKaHus peakun. Kuneruka u
XUMHUYECKoe paBHOBecHe. CKOPOCTh XUMUYECKON PeaKK. 3aBUCUMOCTb CKOPOCTHU OT PA3INYHBIX
dakTopoB. 3akoH nercTByromuX Macc ['ynpaoepra - Baare. Kunetndeckoe ypaBHEHHE CKOPOCTH.
3aBUCHMOCTh CKOPOCTH XUMHUYECKOU peakiuu oT TeMiieparypsl. [Ipasmino Bantropda. Dneprus
aKTHBAaLIUU.

Hononnumensvno meopus yueono-uccnedosamensckuii yposens. Karanuz. 'oMOreHHBIN 1
reTeporeHHbId katanu3. Karanus u unrubupoBanue. MexaHusm aeicTBus kartanuzatopa. [Ipuaunsl
M3MEHEHUS] CKOPOCTH PEAKIMH OT TeMIIEpaTyphl U KataiauzaTopa. O0paTumbie U HEOOpaTUMbIE
peakiuu. Xumudeckoe paBHoBecre. KonctanTta paBHoBecus. CMeleHHe XUMUUECKOTO PABHOBECHS.
Ilpakmuka. PacctanoBka K03((HUIUEHTOB B OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX
METOJIOM 3JIEKTPOHHOI0 OajlaHca U METOJIOM IoJIypeakiuid. PacueTHble 3a1aun:

1. PacueTs! TeroBbIX 3PPEKTOB XUMUYECKUX PEAKIUH 110 TEIUIOTa 00pa30BaHMS WA CTOPAHHS
UCXOAHBIX U 00pa3yOIUXCs B pE3yJIbTaTe peaKLUU BEIIECTB.

2. PacyeTsl, cBsI3aHHBIE C BO3MOKHOCTBIO IPOTEKAHUS PEAKLIUU C UCTIOJIb30BAHUEM CTaHAAPTHBIX
sHepruit ['udca.

Hdemoncrpanuu: 1. OnbIThI, MOKa3bIBAIOIIME CMEIICHNE XUMUYECKOT0 paBHOBecHs. JIabopaTopHbIe
OIIBITHI:

1. 3aBHCHUMOCTB CKOPOCTHU PEaKIMK OT KOHUEHTPALMK PEarupyolux BEUECTB, IOBEPXHOCTH
CONPUKOCHOBEHUS, TEMIIEPATYPBI.

2. JleficTBue 6uonoruueckux (epMEHTOB Ha MPOIECC PA3NIOKEHUS IEPOKCHA BOJOPOIA.

VI. XuMus HeMeETaJI0B.

Teopusa (6a3zoevtit yposens). OG30p MO MONOKEHHUIO B nepuoandeckoil cucreme J[.11.Menneneesa.
CrpoeHune aTOMOB.

Jlononnumensno meopus yuedoHo-ucciedoeamenbcKuii ypoeens. Viamenenne cocraBa, CTpOCHUE U
CBOWCTB MPOCTHIX BEIIECTB-HEMETAIIOB, 00pa0OTaHHBIX AJIEMEHTaMU: 1) OAHOro nepuoaa; 2) oIHON
rpynnsl nepuoanyeckoi cucremst .M. Menneneesa.

Ilpakmuka. JlemoHcTpauuu: MoJenu KpHUCTAJUIMYECKUX pemeTok. JlabopaTopHble OMBITHI:
ITonyuenue mactuyeckoil cepbl. PacdeTHble 3amaum: PemieHue 3ajad pasHBIX THUIOB. BeImyck
XMMUYECKOM CTEHra3eTbl Ha OCHOBE M3y4deHHOro wmarepuana. CocTaBleHHE 3aHUMATEIbHBIX
KPOCCBOPIOB.

VII. XuMus MeTallIoB.

Teopusa (6azoevtit yposens). O030p METAWIOB TO TOJOXKEHHIO B TEPUOJUYECKON CHCTEME
.. MenneneeBa M CTpOEHHIO aToMa. BuHIbl KPUCTANIMYECKMX pemIeTOK MeTauioB. CrjaBbl.
Kucnopomasie coenmnHeHNsT METAUIOB; H3MEHEHHE UX CBOMCTB B MEPUOJAX W TIABHBIX MOATPYIIAX
nepuoanyeckoil cucremsl. [loHarue o mepuokcugax M rugpujax. IINEKTPOXUMUUYECKHE MPOLECCHI.
[lonsiTue 00 »ANIEKTPOAHOM TOTEHIMANE. ODIEKTPOXUMHUYECKUH psJ HanpsHKEeHUH METauloB.
l'anpBaHUYECKUI IIEMEHT.

Jononnumenvno meopus yueono-ucciedosamenvckuii ypogens. OcoOEHHOCTH 3aMI0JHEHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB METAJJIOB MOOOYHBIX oArpynm. [IpruunHa cX0IHBIX 3HAYEHUH
pajiycoB aTOMOB. DHEPTHUsl HOHU3AIUHU ITUX JICMEHTOB.
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Hpaxkmuka. JleMOHCTpanuu:

1. Moaenu KpuUCTaJUTMYECKUX COSAUHEHU METAJIOB.
2. O0pa3Ibl METAJUIOB | CILIABOB.

3. OxucnuTensHBIC CBOMCTBA COCTUHEHHI XpoMa (4).

JlaGopaTopHBIC OTIBITHI:
1. PaccmatpuBanne 00pasoB METAIIOB H CILIABOB.

2. CocTaBiieHHE TralbBaHUYECKOHN Haphbl.
PacuerHble 3aaun: perieHre 3aja4 pa3HbIX TUIIOB.

VIll. AToroBsble 3aHATHS.

Teopus. Bo3MOXHOCTH JAaTbHEUIIIETO NU3YUEHUS TEMBI.

Ilpakmuka. Xumudeckuii Beuep "Xummdeckue uyzaeca" PaspaboTka clieHapus W PETICTHIINH.
Joodopmierne mTOpTHOINO W TMPOCKTHOM manku. MToroBas KOHGEpEHIHs C MpHUriIameHueM
CHENMAINCTOB HHCTUTYTA SKOJIOTHUH BOJKCKOro OacceitHa PAH. KomnektuBHOe 00CyX1eHHE UTOTOB
rojla U WHAWBUAYaJIbHOE OCMBICIEHUE CBOel nedarenpbHOCTH. KoHCynbTauus «AHalu3 KayecTBa
BBITIOJIHCHUSA ITPOCKTA.

Hmozosasn ouaznocmuka. Ankera-tecT « TepMUHOIOTNYECKUII MUHUMYM IOHOTO XMMHKay. AHanu3
UTOTOB KOH(epeHIH. AHaIN3 MOPT(HOIUO UCCIE0BATEIBCKUX U TBOPUECKUX PadoT.

1.13. Coaepxanue nporpammsl 1 roga o0ydenus.

Ne Tema OcHoBHOE KonuuectBo
n/m ypoka coJepKaHue 9acoB
1. | Hasaiite mo3nakomumcs. | Xumus. [Ipoucxoxnenue ciosa "xumus'". 1

Mecto xuMHH cpefil HAyK O IPUPOJE.
Xumus - sxCnepumMeHmanvHas Hayka.

2. | IIpakTuueckas paboTa WHcTpyKTax 1Mo nmpaBuiiaM NOBEJICHUS Ha 1
«3HaKOMHMCSI € 3aHATHSAX. SHAKOMCTBO C XMMHUYECKON
XUMHYECKON naboparopueit, 000pyI0BaHUEM U MPaBHIAMU
naboparopuei, ee 6e3o0macHoi paboThI
000py10BaHKEM, C Cocmasnenue uHOUBUOYATLHO20 NIAHA
IpaBUIaMK OE30IIACHOCTU | NPOEKMHOU 0esimeNbHOCIU Ha 200.
B HEW»

3. | U3 wero moctpoen mup? | BemecTBo u Teno. BerecTsa BOKpyr Hac U B 1

Hac camux. CBOICTBA BELIECTB: arperaTHoe
COCTOSIHME, LIBET, 3amax,
NEKTPONPOBOIHOCTD, TEILIONPOBOJHOCTD U
T.J1. 3a4€M HYKHO 3HaTh CBOWCTBA BELIECTB?
Kamensb - nepBblif 00beKT N3yueHus

YEJIOBEKa.
4. | Kak u3ameHuTh [IpeBpalenue BEWECTB APYr B Apyra. 1
BEIIESCTBO? Xumuueckas peakuus. lIlpusHaky u yciioBus

TEYCHUS XUMHUYECKUX peaknuii. ['opeHbe -
OJIHA U3 IIEPBBIX XUMHUYECKUX PEaKLUH,
M3BECTHBIX 4eNI0BEeKY. Poiib OrHs B
CTAHOBJICHHH YeJloBeKa. JlereHnapl 1 MUQbI 00
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orHe. BemiecTBa roproune u HErOprOYHe.
W3yueHne peakiimu ropeHusl.

LImanws - 0cHOB0NONONCHUK MeopUU
¢nocucmona. Ponw M.B.Jlomonocosa u
Aum.Jlasyazve 6 0OvAcCHeHUU peaKyuu
2openus.

JlabopaTopHBIC OTIBITHI:

1. PaccMaTpuBanue mpeaMeToB, CACTaHHBIX
13 OJTHOTO M TOTO )K€ BEIECTBA.

2. PaccmarpuBanue mpeaMeToB, CACTaHHBIX
U3 Pa3HBIX BEILECTB.

3. PaccmaTpuBaHue BEIIECTB C pa3HbIMU
(DU3HYECKUMU CBOWCTBAMU.

5. | IIpakTuueckas pabota PusnyecKre CBONCTBA BEILECTB.
«MHoroobpazue
BEILIECTBY
6. | [IpakTuueckas pabora [TpoBOIUM XMMHUYECKHE PEAKLIUH C TCITBIO
«Kak 3acTaBUTH BBISIBJICHHS IPU3HAKOB U YCIIOBUI TEUCHUS
BelllECTBa pearupoBaTh XMMHUYECKOHN PEAKIMH.
APYT ¢ ApyromM?» JIaGopaTopHBIE OMBITHI:
1. BrInoHeHHE OMBITOB, WLTIOCTPUPYIOIINX
bu3HYeCcKue U XUMHYECKUE SBIICHUSL.
7. | IlpakTraeckas pabora Hab6ronenue 3a ropsimeii cBeuoil.
«[Inamst cBeyH. CruproBka. Cyxoe roprouee
HarpesatenbHble
MpUOOPHD)
8. | 3arisiHeM BHYTpB W3 gero cocrosT Bemectsa? Jlenumo u
BEILECTBA BEIIECTBO /10 OECKOHEYHOCTH? ATOM -
HEJIeJMMasi YaCTHIIA, COCTaBHAs YacTh BCEX
BelecTB. Moutekynbl. XUMUYECKUH 2JIEMEHT.
BemiectBa npocThie U CI0KHBIE.
9. | Xumuueckas O3HaKOMJICHHE C CUMBOJIAMHU 3JIEMEHTOB.
MUCHMEHHOCTb. Cumsoasl H, 0, S, P, C, I, Br, Cl, Si. Iloustue
XUMHUYECKOH (HOPMYIIBL.
10. | BemecTBa BOKpyT Hac Uucteie BemecTBa 1 cMecu. OTHOPOIHBIE U

HEOoJJHOKpaTHble cMecu. CriocoObl
Pa3IBOCHHUSI CMECE: OTCTauBaHueE,
¢uIbTpOBaHME, IEPEKPUCTATUIN3ALINS,
NeperoHKa, xpomarorpagus.
JlabopamopHnvie pabomuwl:

1. Paccmampusanue o6pazyoe npocmoix u
CIIOJICHBIX BeUjeCcme, MUHEPANO8 U 20PHBIX
nopoo.

Ilpakmuueckue pabomoi:
1. Pa3zoenenue cmecu uepHuna-600a
xXpomamozpaghueil.
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11.

IIpocTeie BemecTBa.

Krnaccudukanus BemecTs Ha NPOCTHIE U
CJIOKHbIE. [IenieHne npocThIX BEUIECTB Ha
MeTaJIbl U HeMeTasuibl. CUMBOJIBI METAIIIIOB
Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg,
Ni, Cr, Mn.

Memannet Opesnocmu. bponzoewiil u
Jrcenesnvlil éexa. [lonyuenue memannog 6
opesnocmu. Ilepuoo anxumuu. Bewecmaa-
Hesuoumku. IInesmamuyeckas Xumus.
C.Ieiinc u e2o nHeemamu4eckas 6aHHdA.
Ilpaxkmuka (yenyonenuniii ypoeens).
JlaGopaTopHbie pabOTHI:

1. M3yyaeM cBOMCTBA METAJLIOB.

2. PaccmaTpuBaHueE CIUIaBOB MEJIU U JKeJie3a.

Ipakxmuyeckue pabomol:
1. [onyuenue meou uz maraxuma.

12.

Yro 3acTtaBigeT
BEIIIECTBA TOpPETh?

Kucnopon, ero otkpsitue. [lonyuyenue
KHCIIOpO/1a U3 IEpMaHIraHaTa Kajiusl.
CoOupanue KHCIOpOaa ABYMsI CIIocoOaMu:
METOJIOM BBITECHEHMSI BO3yXa U METOI0M
BbITECHEHUS BoAbL. OmpesesieHrne KUCIopoa.
I"openue cepsl, yriis U xele3a B KUCIOPOJE.
[IpakTuyeckue paboOTHI:

1. [Toryuaem, cobupaem u onpezenseM
KHCIIOPOI.

13.

Camblii TPOCTON JIEMEHT
BO BCEJICHHOMN

Bonopon - camslii nerkuii ra3. Mcropus ero
oTkpbITHs. ['opeHne Bonopona "I'pemyuas
cMmech". OnpeniesieHue BOA0PO/1a, OJTyueHHUE.
[TpakTHueckue paboTHI:

1. ITory4yaem, cobupaeM u onpeaesseMm
BOJIOPOJI.

14.

3HaKOMBIM HC3HaAKOMCI]

VYrnekucnsiii ra3. [lonydenue ero uz mpamopa
niu Mena. OnpeneneHue yrieKucioro raza ¢
MOMOIIBIO U3BECTKOBOM BOJIBI.

15.

YeM MBI ABITTAM?

Cocras Bo3ayxa. M3yuenue cocraBa Bo3ayxa.
Ponw A.JlaByasnbe. [lonsitrie 00 HHEPTHBIX
razax. HeoH, apros, ux npumMeHeHHe.

16.

Kucnsie Bemiectna B
MIPUPOJIE.

Kucnotel. Kucnotsl B npupojie. PactBopenue
KHUCJIOT B BOoZ€. [IelicTBrE CEpHON KHUCIIOTHI Ha
TKaHb. Mephl Pe10CTOPOKHOCTH MpHU paboTe
C KHCJIoTamMu. JlelicTBHE KUCIIOT Ha
HWHAUKATOPBI.

JlaGopatopHbie pabOTHI:

1. OGHapy>xeHue KUCIOT B MPOTyKTax
MTUTaHMS.

2. I[eﬁCTBHH HWHAUKATOPOB HAa KUCJIOTBI
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17.

Enxue BemecTBa B
pUpPOJIE.

OcHoBanus. PacTBopeHre 0CHOBaHUH B BOJIE.
[llenouu. JleiicTBue mienoyeit Ha OPraHu3M
yesioBeka. Mepsl Mpe10CTOPOKHOCTH MPU
pabore co menodamu. JleficTBre mienodeit Ha
WHAUKATOPBI.

JlabopatopHbie pabOTHI:

1. [leficTBUS MHAWKATOPOB HA IEJIOYH.

2. PacTBOpeHHE OCHOBaHUH B BOJE.

18.

Bce nu comnu coneHnle Ha
BKyC?

Commu. Kakue 6p1Batot conmu? Conu B
npupoae. [loBapennas conb. Ponp
MIOBapEHHOM COJIM B UCTOPHH YEJIOBEYECTBA.
JlaGopaTopHbie paboOTHI:

1. PaccmaTpuBanue oOpasIoB coJiei.

19.

BemiecTBa Hamiero teia

OpraHnyeckre BeecTBa: OCJIKH, KUPHI,
YIJIEBO/IbI, HYKJICHHOBBIC KUCIIOTHI, UX POJIb
JUTs1 YKUBBIX OPTaHU3MOB.

IInacmmaccol u 8010KHA. 3auem OHU HYIHCHYL
uenogexy, M3 ueeo ux nonyuarom.
JlabopamopHule pabomui: 1.
Pacemampusanue obpasyos nnacmmacc u
BOJIOKOH.

20.

Kak 3amnucath BelecTBo
Ha Oymare?

Xumnueckas popmyia. BageHTHOCTB.
OmnpenesneHre BaICHTHOCTH 110 XUMUYECKON
dbopmyuire.

Cospemennvie meopuu buHapHocmu
9/1eMeHmos.

Cocrasiienue Gpopmys1 OMHAPHBIX
COCMHEHHH MO BAJIEHTHOCTH DJIEMEHTOB.

21.

XUMHYECKUE
MPETIOKECHUS.

3aKOH COXpaHEHHs MacChl BELIECTB.
XUMUYECKUE YPaBHEHUS.
CocTaBreHne XUMUYECKUX YPaBHEHUI.

22-
23.

PasznooOpasue
IIPEBPAILCHHUN B IPUPOJIE

CyIIHOCTh XUMUUYECKON peakiuu. Turbl
XMMUYECKHUX PEaKIMi: Pa3IOKEeHHUS,
3aMeleHus 1 ooMeHa. Peakunu sk30- u
sHI0TepMHUYeckHe. Peakiuu o6paTumMele u
HEoOpaTHMBIE.

JIabopaTopHBbIE OIBITHI:

1. Pa3noxxeHue Manaxura pu HarpeBaHUU.
2. 3amMellieHue MeJM B pacTBOPE XJIOpUIa
MeaH (2) xKene3oMm.

24.

ITouemy peaknnu
IIPOTEKAIOT C PA3HOU
CKOpOCTHIO?

@DakTOpHI, BIAUSIOIIME HA CKOPOCTh PEAKIIUH.
Karanuzatops! 1 ”HTHOUTOPHI.
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25.

PO,[[CTBGHHI/IKI/I KHcCJopoaa

Krnaccudukanus u cBoiicTBa BeIeCTB.
Mpuoroo6pa3sue BeuiectB. Knaccuduxarms
BELIECTB 10 cocTaBy. OKCHUIBL, UX COCTAB.
[TonyyeHnue OKCUAOB peakLuell ropeHus
MIPOCTBIX M CIOXKHBIX BelecTB. CocTaBieHue
YPaBHEHUI peakliy TOPEHNUS CIOKHBIX
BELIECTB. Y CIIOBUS BOZHUKHOBEHUS U
MpeKpaleHus ropeHus. MeuieHHoe
OKHCJIEHUE. Mepbl IpeaypeKIeHUS
noskapoB. Knaccudukaius okCuI0B Ha
OCHOBHBI€, KUCJIOTHBIE, aM(OTEPHBIE. .

Cocmasenenue ypagnenui peakyuu 20peHus
COJACHBIX 6EU}eCNS.

JlabopatopHbie pabOTHI:

1. PaccMoTpenne 00pa3iioB OKCHIIOB,
OCHOBAaHHM, COJICH.

2. UccnenoBanue NpoayKTa FOPEHUst yIis B
KHCIIOpO/JIE.

26.

YeM ormacHbBI KUCIIOTHI?

Kucnotsl, ux cocras, kiaccudukanus Ha
KHCJIOPOAOCOAEPIKaIINe U OECKICIOPOAHBIE,
Ha OZIHOOCHOBHBIE, IByXOCHOBHBIE U
TPEXOCHOBHBIE. KHCIOTHBIN OCTATOK.
BaneHTHOCTh KMCIIOTHOTO OCTAaTKa, POJIb
KHCJIOT JUIsl OPTaHU3MOB PACTEHHUH,
KHUBOTHBIX U YEJIOBEKa.

JlabopatopHbie pabOTHI:

1. Paccmotpenune 00pasioB KUCIOT

217.

Kak HeliTpanuszoBaTh
IET0Yb ?

OcHoBaHnus, ux cocras. ['mapookcorpynmna.
[leno4yn 1 HEPACTBOPUMBIE B BOJIC
OCHOBAHUS, COCTaBJIEHUE POPMYJI COJIEH IO
BaJICHTHOCTH METaJlIa M KUCIIOTHOTO OCTaTKa
JlabopatopHbie pabOTHI:

1. PaccMoTpenue 00pa3iioB OCHOBaHHUH.

2. O3HaKOMJIEHHE CO CBOWCTBaMHU
THIPOKCHUIOB HaTpus, Kanbuus, meau (1) nmu
xenesa (11).

3. BzaumojeicTBre IesIoUeil ¢ KUCIOTaMU.
4. BzaumoiefiCTBHE HEPACTBOPUMBIX
OCHOBaHHM € KUCJIOTaMHU.

28.

OnacHa 1 moBapeHHast
coip?

Knaccugukanus coneit Ha cpeiHue, KUCIbIE U
ocHOBHbIE. [IuiieBas cona u Manaxur Kak
MIpUMEPHI KUCJION U OCHOBHOM COJIEH, COJIN
OpPraHHU3MBbI B OPIraHU3ME YEIIOBEKA.
JlabopartopHbie pabOTHI:

1. PaccmoTpenne o0pasios comneil.

29.

XUMHS U )KU3Hb.

Xumus Bo Bcex chepax xusHu. OCHOBHbBIC
HaTpaBJICHUS Pa3BUTHSI XUMUH B MHUpPE W B
HaleM ropoje, o0acTu, CTpaHe.

Bosmooicnocmu  danvuevwell  pazpabomxu,
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pazeumusi memuvl HAYYHO-UCCIEA08AMENbCKOL
pabomul.

30.

Barasg Ha Mup BOKpyr Hac
C TIOMOILBIO XUMUH

Kpyraeiit cron «B3risin Ha MUp BOKPYT Hac C
MTOMOUIBI0 XUMHUN

Omuemnas kongepenyus no peghepamueHvim
U 9KCNepuUMeHmanbHulM pabomam.
Konnexmugnoe obcyarcoenue umozos 2ooa u
UHOUBUOYATIbHOE OCMbICIEHUEe C8Oell
oeamenvrocmu. Koncynomayusa «Ananu3z
Kauecmea 6biNOJIHeHUs NPOEeKMay.

Hmozo6an  Ouaznocmuka.  AHKETa-TeCT
«TepMuHONOTMYECKUA ~ MUHUMYM  FOHOIO
XUMHKa. Ananus noptdonmo
HCCIIEIOBATENbCKIUX PpabOT M MPOEKTHBIX
namnok. AHaJu3 UTOTOB KOH(EPEHIINH.

Coaep:xanue nporpaMmsl 2 roja o0y4eHust

1.13. Conep:kaHue nporpaMmmai.

No

/o

Tema
ypoOKa

OcHoOBHOE
coJiep)KaHue

KoanuyectBO
IacoB

Bsenenne

[Ipe3enTanus Kypca: ey 1 3a/1auy,
OpraHu3alys 3aHATHIA U UX Criel(HKa.
WHCTpyKTaX 1O TEXHHKE O€30MacHOCTH.
HenoBass wurpa «llnanupoBanue paboOTHI
00bEeIMHEHU». 3HAKOMCTBO C KaJleHJapem
KOHKYPCHBIX MEPOTIPHUSITHH.

3nakomcmeo ¢ KaneHoapem  KOHKYPCHbIX
Meponpusimuil, 8 KOMOPIX MONHCEm NPUHAMb
yuacmue aemop HAaAy4HO-UCCIe008aMeNbCKOU
pabomoei.  Cocmagnenue UHOUBUODYATLHOZO
nIaHA  UCCIe008AMeNbCKol U NPOEeKMHOU
oeamenvHocmu  Ha  200. Koucynemayus
«Ogopmnenue npoexmmuoui nankuy. Pacckas,
beceda,  paboma ¢  OONONHUMENbHOU
aumepamypou.

Bxoonasa ouaznocmuxa. Ankera «3Har0 — He
3HaI0. YMEI0 — HE yMEIO».

3arasiHeM BHYTPb aTOMa

DOBoMOIMs  MpeAcTaBiIeHUH 00 aTOMHOM
CTPOCHHH BEIIECTBA. ATOMHCTHKA IPEBHHUX
YYEHBIX. Ponb M.B.JIomoHOCOBA 51
J.JlanpToHa B pa3BUTHH ydeHHs 00 aToMax u
Monekynax. CrnoxxHoe CTpOeHHE aroma.
Mogenu atromoB. [maneTapras Mofens aroma
2.Pesepdopna. [TporonHo-HENTPpOHHAS
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Teopusi. COCTOSIHHE D3JIEKTPOHOB B aTOME.
Ilonstue  kBaHTOBHIX  uHMcen. Cocrtas,
CTPOCHHME M CBOKMCTBa 3JICMEHTOB, B aTOMax
KOTOPBIX 3aI0JIHSIOTCS 1, 2, 3
sHepreTrdeckne ypoBHU. CBOWCTBa aTOMOB:
paamyc, SHEpPrus HWOHW3AIWH, CPOJCTBO K
AJIEKTPOHY, AJIEKTPOOTPHIIATEIHHOCTD,
W3MEHCHHE J3THUX CBOHCTB B IEpHOJaxX U
TJIaBHBIX MOJITPYIINAX.

Ocobennocmu  3aNOJAHEHUS  IAEKMPOHHBIX
000104eK  amomMo8  OOIbUIUX — NEePU0dos.
Tousmue o r1anmarnouoax u aKmMuHOUOAx. .

3HAKOMbTECh,
J.M.Mengeneen

XUMHUYECKUH BeUep O )KU3HU U
nestenbHocTH [[. 1. Menneneesa (I1nan:
JleTcTBO M FOHOCTh. Y4eba B yHUBEPCUTETE U
3a rpaHuled. HaydHbie OTKpBITHS.
[lenarornyeckas 1eAT€NbHOCTD).
OdopmiieHre My3bIKaIbHOE U
XYJI0’)KECTBEHHOE.

WuTennexryanbHas Urpa
"Yro? I'ne? Korma?" o
MEePUOINYECKON CUCTEME U
XapaKTEepUCTHKE
AJIEMEHTOB

Ilepyoguueckuii 3aKOH CTPOEHHUS AaTOMOB.
[Tepuoanueckoe U3MEHEHUE CBOMCTB
3JIEMEHTOB u UX COEUHEHHH.
[Tepuonnueckas cHCTEMA XUMHUYECKUX
anemenToB J[.Ml.MeHneneeBa - oroOpakeHue
nepuoanyeckoro 3akoHa. CBs3b CTpoeHUE
aToMa, CBOMCTB DJIEMEHTA U €r0 COEeIUHEHHI
c monoxenneM ero B llepuogudeckoit
CHUCTEME XUMHYECKUX DJIEMEHTOB
.. Menneneena.

Kak yctpoeno BemiectBo?

DNeKTpoHHAs MPUPOa XUMUUECKON CBS3H.
Cnioco06b1 00pa3oBaHMsI ¥ BHJIBI XUMHYECKOM
cBsa3u. CBOMCTBA KOBAJIEHTHOM CBSI3U: AIMHA
CBSI3U, DHEPIUS CBSA3M, HAMPABIEHHOCTH
cBs3u. ['eomeTpus monekyn. [loasipHocTh
CBSI3U U MOJSIPHOCTH MOJIEKYJI. BaneHTHOCTS C
TOYKH 3PEHUS DIEKTPOHHBIX MPEACTABICHUN.
CpaBHeHHE MOHATUN: BAJIGHTHOCTh U CTETIEHb
okucnenusi. CTpoeHue BeliecTBa. Y poBHU
OpraHM3aIMy BeniecTBa. AMOp(dHBIC U
KPHUCTAJUTMYECKUE BEIIECTRA.
Kpucrannumaeckue pemetku. CBsi3b cocTaBa u
CTPOCHHUS KPUCTAIITMIECKON PEIIETKH CO
CBOMCTBaMH BEILIECTB.

Houamue annomponuu na npumepe
QLIOMPONHBIX BUOOUBMEHEHULL Yenepooa-
anmasza u epaguma. Ilpuuunvl mHo2o0bpasus
seuyecms.

Ilpaxkmuka. JlemoHCTpanuu Mojeiaen
KPHUCTAJUTMYECKON PEMIETKH. JKCIIEPUMEHTHI
10 BHIPANTUBAHUIO KPUCTAIIIIOB.
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PacTtBOpbI Ha MIIaHeTE
3emis

DBOIONMS IPEICTABICHUM O pacTBOpax.
®dusznueckas Teopus pacTBopoB. TermnoBbie
SIBIIGHUS TIPY PacTBOpax. XUMUYECKasi TEOpUs
pactBopos J[.M.MenaeneeBa. CoBpeMeHHas
TEOPHs PACTBOPOB KaK OTOOpakeHHE TEOPUU
3NIEKTPOIUTHYECKON TEOpUHU
J.M.MeHnneneena.

Ponv B.A.Kucmsaxosckozo u U.A.Kabnykosa 6
co30anuu meopuu pacmeopos. Hom
2UOpoKconus, J[oHopHO-aKyenmopHas céssb.
Ceouicmea uonog. Xumuueckue ceoucmeaa
anexmponaumos. Ceovicmea
g3aumooeticmeyrowux uonos. I uopoaus
conell. Dnexmponu3 pacniagos u pacmeopos.
Ilpaxkmuka. JleMoHCTpanuu:

1. Beienenue v MOTJoneHne TeIUIOThI IPH
PacTBOPEHUH PA3JINYHBIX BEIIECTB.

2. UccnenoBanne HEKOTOPBIX CBOKWCTB HOHOB,
[[BET, MBIJIKOCTh Ha OLIYIb, U3MEHEHHE I[BETa
WH/INKAaTOPOB.

3. DAeKTpoan3 pacTBOPOB Xjopuaa meau (2)
Y MOHUA KaJus.

JIaGopaTopHBIE OIIBITHI:

1. UcnpiTanue pacTBOPOB, colie
UHAUKATOPOM.

2. Y nanenue BOJbl C MEIHOTO KyIopoca.
[IpeBpamenue cynbharta Mmean (2) B MEITHBIH
KyIopoc.

8. | [IpakTuueckas pabora. DKCHepUMEHTAIbHBIE 33/1a4M HA PACTBOPHI
Pemenue
IKCIEPUMEHTATBHBIX
3a11a4 1o TeMe
«DNEKTPOIUTHYECKAS
JIICCOIIMAITHSI
9. | Pemenue 3aa4 Ha Brrancnenue ¢ npuMeHeHNEM MOHSATHIA
pacTBOpHI «KPUCTAJUIOTUAPATHI.
Pemenue 3anau Ha pactBopsl a) %
KOHIIGHTpAuH, 0) MOJIsIpHAsi KOHIICHTPALUS
10. | Urpa — npexncraBnenue Ponp w 3HadeHwe BOABI B JKM3HH JIOACH U
«Bopna - ynuBuTenbHOE U MIPUPOIBI.
YHHUKAJIHHOE BEIIECTBOY Boga xak yHUKanmbHBINA PACTBOPHUTEITb.
Y IUBUTENBHBIE XUMAYECKHE CBOMCTBA BOJIBI.
DKOJIOTHYeCKOe 3HAYCHHE BOJIBI, OXpaHa
BOJIBI U JIp.
11. | B Mupe XUMHUYECKUX DJeKTPOHHAs IPUPOJIA XUMUIESCKOH

peakuui

peaknuu. Kimaccnukanms xumMuaeckoi
peakii. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE pEaKIUU. DHEPreTUKa u
HaIpaBJIEHUE XUMUYECKUX PEaKIUHA. Y CIIOBUS
CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIIHH.
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Ilpakmuxa. PacctanoBka ko3 puIreHToB B
OKHCITUTENHHO-BOCCTAHOBUTEIHHBIX
peakuusx METOI0M 3JIEKTPOHHOTrO Oasianca u
METOJIOM TMOJIYpPEaKITUid.

12-
13.

TepmonnHamuka

TepmoanHamuka, YTO OHA U3y4aeT.
M3Menenue 3amaca SHEPTUHU B pearupyronien
cucteme. DHTanbnus. TermnoBoi a3 dexT
XUMUYECKOH peakiuu. 3akoHHHI [ ecca.
DOHTanbNUK 00pa30BaHMS U CTOPAHUS
BelecTB. BO3MOXHOCTE 1 HallpaBlieHHE
MPOTEKAHUS peakUuuid. DJHTPONHUsL. DHEPTuUs
I'u66ca.

Pacuernsble 3anaun:

1. PacueTs! TemnoBbIX 3((HEKTOB XUMUYECKUX
peaxiuii o TeryIoTa 00pa3oBaHuUs WK
CTOpaHMsI NCXOIHBIX M 00Pa3yIOIIUXCS B
pe3yibTaTe peaKkiiy BEIIeCTB.

2. PacueTsl, cBSA3aHHBIE C BO3MOYKHOCTBIO
MIPOTEKAHUS PEAKIUH C UCIIOIb30BAaHUEM
CTaHIapTHBIX dHeprui [ mboca.

14.

[Touemy npoucxoaut
XUMHUYECKasl peaKiius?

Kunernka n xummnieckoe paBHOBECHE.
CKOpOCTb XUMUYECKOU PEAKIIUH.
3aBUCUMOCTb CKOPOCTHU OT PA3IUYHBIX
(akTopoB. 3aKOH ACHCTBYIOUINX MACC
I'ynenbepra - Baare. Kunetuaeckoe
YPaBHEHUE CKOPOCTU. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peakluu OT TEMIIEpaTyphl.
IIpaBuno Baut-I'opdda. Dneprus
aKTHBAIUH.

Kamanu3z. I'omoeennwiii u 2cemepozennwiii
kamanuz. Kamanus u uneubuposanue.
Mexarnuzm deticmsusi kKamanuzamopa.
Tpuyuner usmenenuss ckopocmu peaxyuu om
memnepamypbl U KAamaiuzamopad.
Obpamumvie u HeoOpamumble peaKyuu.
Xumuueckoe pagnosecue. Koncmanma
pasnogecus. CmeweHue Xumuyecko2o
paeHogecus.

Hemonctpauuu: 1. OnbIThl, NOKa3bIBAOIINE
CMEILEHUE XUMUUECKOTO PABHOBECHSI.
JlaGopaTopHBIE OTIBITHI:

1. 3aBUCUMOCTBb CKOPOCTHU PEAKLIUU OT
KOHLEHTPALUU pearupyolux BeIecTs,
MOBEPXHOCTHU COIPUKOCHOBEHMS,
TEeMIEPATYpPHI.

2. lleiicTBHE OMOJIOTMYECKUX (PEPMEHTOB Ha
IIPOLIECC Pa3I0kKEHUs IEPOKCHA BOAOPOIA.

15.

XHMUSI HEMETAJIJIOB

O030p MO TOJOXKEHUIO B TEPHOANYECKOMN
CuUCTEME J.1.Menneneesa. Crpoenue
aTOMOB. AJIJIOTPOTIHSL.

Hsmenenue cocmasea, cmpoenue u ceoucme
npoCmbix eeuyecms-HemMemaiios,
obpabomannvlx dnemenmamu. 1) 00HO20
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nepuooa; 2) 00HOU epynnvl NepuoouUHecKoul
cucmemvl []. 1. Menoeneesa.

Ilpaxkmuxka. JlemoHCTpanuu: Monenu
KPUCTAJUTUYECKUX PEIIETOK.
JlabopaTopHBIC OTIBITHI:
[Tomydyenue mIacTUIECKOM CEPHI.

16 | Poxpnaromue conu T"amoreHsl. Crpoenue, CBOIICTBA.
buonoruyeckas poJib raJOreHoB.

17. | «dyx orus» Cepa, crpoenue, cBoucTBa. CoennHeHUs
CepBHl.

18. | Ee BenmnuectBo CepHast CepHast  KHCJIOTa, CTPOCHHME, CBOMCTBA,

Kuciora! IIPUMEHEHNUE, MOJTyYeHuE.

19. | Be3xxku3HeHHbIH 2meMeHT | A30T, cTpoeHue, cBoictBa. CoequHEHHS
asora.

20. | Yriepox — ocHOBa )HU3HHU | Yriiepon, cTpoeHue, cBoiicTBa. CoequHeHHs

Ha 3emiie. yriepoza. YTIepoaHble HAHOCTPYKTYPBI.

21. | CunuKaTHBINA MHP. Kpemunii. CunmkatHasi TNPOMBIIUIEHHOCTb.
Crexi0, KepaMHKa.

22- | Pacuetnpie  3amaum ¢ | Pemenwe 3amad  pasHbIX THIOB. BrImyck

23. | y4acTHEeM HEMETAILIOB XMMHMYECKOM  CTEHra3eTbl Ha  OCHOBE
H3YYEHHOTO MaTepHaa. Cocrasienue
3aHUMATENIbHBIX KPOCCBOPIOB.

24- | XuMus METaIJIOB O030p MeETAIOB IO  TOJIOKEHUIO B

25. nepuoanueckor cucreme [[.M.Menneneesa u

CTPOCHHIO aToMa. BI/II[I)I KPUCTATNINICCKUX
pemerok meramuioB. CrutaBel. Kucinopoassie
COCIMHEHUs]  METAUIOB; H3MEHEHHE  UX
CBOMCTB B MEpHOJaxX U INIABHBIX MOATPYINHax
nepuoandeckoi  cuctemsl.  [loHatue o
NEepUOKCUIAX U TUAPUJIAX.

Ocobennocmu 3anonHeHus 31eKMPOHHbIX
0005104eK amomo8 Memanios noOOYHbIX
noozpynn. Ilpuyuna cxoOHbIX 3HAYEeHUl
paouycos amomos. Jxepaus UOHU3AYUU IMUX
9/1eMEHMOS.

Ilpaxkmuka. JleMOHCTpaluu:
1. Monenu KpuCTaNIMYECKUX COEANHEHUN
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METaJUIOB.
2. O6pa3Ipl METAJUIOB U CIIABOB.

3. OKHUCIUTENBHBIE CBOMCTBA COETUHEHNN
xpoma (4).

JlaGopaTopHBIC OTIBITHI:
1. PaccmarpuBanue 00pas3oB METaIOB U

CILTaBOB.
26. | Kak yctpoena OnexrpoxuMmuueckue npoueccel. Ilonstue 00 1
Oatapeiika? AIEKTPOTHOM MOTEHLHAJE.

ONEKTPOXUMHUYECKUI  psii  HAIpsDKEHUM
MeTajuIoB. ['albBaHUYECKUH JJIEMEHT.
JlaGopaTopHbIE OMBITHI:

1. CocraBieHue ranbBaHUYECKOM napsbl.

27- | PacueTHsle 3agauu ¢ Pemenne 3aga4u pa3sHbIX TUIIOB. 2
28. | yuactrem mMeTaioB U
CILJIaBOB
29. | Xumuueckuii Beuep PazpaboTrka  cueHapuss ©  pENETUIHH. 1
"Xumuuaeckue gyaeca" Joodopmierne mopTHOIHO M MPOCKTHOU
TIaTKH.
30. | UroroBoe 3aHsTHE KosnekTuBHOE 00CYKICHHWE HWTOTOB TOIa M 1
HMHAVBHUYaJILHOE OCMBICJIEHUE CBOEH

nestenbHOCTH.  KoHcynbranus — «AHanu3
KavecTBa BBIMOJIHEHUS TIPOEKTay.

Hmozosan  ouaznocmuxa. AHKeTa-TecT
«TepMyUHONOTMYECKUH ~ MUHUMYM  FOHOTO
XUMUKa». AHaIU3 WTOTOB KOH(DEpEeHIHH.
AHanmu3 TOPTHOIUO HCCICAOBATSIBCKUX U
TBOPYECKHUX padoT.

1.14 Ilnannpyembie pe3yabTAThl

TpebGoBaHMs K YPOBHIO MOATOTOBKH YYaIlIUXCsl HAMIPABJICHBI HAa PeaM3alldi0 JeSTEIbHOCTHOTO,
JTUYHOCTHO-OPUEHTHUPOBAHHOTO  TOJXO/Ja; OCBOCHHE YyYAaIlUMUCS HMHTCIUICKTYAIbHOH U
MPAKTUYECKON JESITeTbHOCTH; OBJAJEHUE 3HAHUSAMH W YMEHHUSMH, BOCTPEOOBAHHBIMH B
MMOBCETHEBHOW KU3HU.

Osnadenue npedmMemHbIMU 3HAHUAMU U YMEHUAMU

B pe3ynbraTe 00ydeHus 10 IporpaMme yJdariuecs

JOJIZKHBI 3HATD.

OornpeacjICHUA OCHOBHBIX XUMHUYCCKUX SIBJICHUH 1 3aKOHOB;

9TaITBI TIPOBEICHHS IKCIIEPUMEHTAIBHOM U UCCIIEI0BATEIbCKOM PabOTHI.

npasiia opopmIIeHHs TA0OPATOPHOI U HCCIIEIOBATENILCKON paboThl, pedepata, T0KIaIa;

npasuia Th npu npoBeieHNN MPAKTUIECKUX padoT;

JO0JIKHBI YMEThb!
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HKCIIEPUMEHTAIBHO JI0Ka3bIBaTh CBOWCTBA OCHOBHBIX XUMUYECKUX KIJIACCOB;

(dbopMynupoBaTh U AHATU3UPOBATH XUMUYECKYIO TPOOIEMY;

BBITIOJIHATH MOCHIBHBIE UCCIIEIOBAHUS B OKPYXKAIOIIeH cpene;

0(QOpMIIATDH U TPEJCTABIIATH PE3YJIbTAThl UCCIIEIOBAHMIA;

BbIOMpaTh NMH()OPMALIMOHHBIE HICTOYHUKH U BJIAJIeTh ClIOCO0aMU CHUCTeMaTU3alui HHpopManuu;
OLIEHUBATD CTETIEHb YCIICITHOCTH CBOCH MHIUBHIyaJIbHON 00pa30BaTEIbHON AEATEIbHOCTH;
OOBSICHATH CBOIO OLIEHKY, CBOIO TOUYKY 3PEHHUS, CBOIO TIO3UIHIO 110 PA3IUMYHBIM CUTYAIHSIM;
MOHUMATh CUCTEMY B3IJISII0OB U HHTEPECOB JIPYrOro YeJI0BeKa, HAXOIUTh KOMIIPOMHUCCHI

Osnadenue Kn10uegoIMu KOMNREMEHMHOCMAMU

[To oxoH4yanum 0OyUEHHS O IPOTPaMMe O0YUAIOIIUICS JOIDKEH BIAICTh KOMMYHUKAMUBHIMU
KOMNEeMmeHmHOCMAMU.

JIOHECTH CBOIO MO3UIUIO J0 APYTUX, Biaaes MPUEMaMi MOHOJIOTHYECKON U TUAIOTUYECKON peyHu.

MOHATH APYTUe MO3ULMHU (B3TJISIIbI, UHTEPECHI).

JIOTOBAapPHUBATKLCS C JIFOJIbMH, COTJIACYS C HOUMH CBOM MHTEPECHI M B3MJISAbI, ISl TOTO YTOOBI C/IeIaTh
4T0-TO COO0IIA.

KOMNEemeHmHOCMAMU peuletus npooiem:
OTpeneNATh U (POPMYIHPOBATH IIEITh NEATEIBLHOCTH (TIOHSITH CBOM MHTEPECHI, YBUACTH po0IeMy,
3aj1a4y, BBIPA3UTh €€ CIOBECHO).

COCTaBHTH IUIaH JIEHCTBUH 110 pEeIIeHHIO POOIeMBbI (3aJaun).

OCYHICCTBIIATH HeﬁCTBI/IH I10 peajin3dalru II1aHa, rnpujiarasa yCUius 4JIs1 IpCeOoJOJICHUA pr,I[HOCTGI\/'I,
CBEPAACH C LCIIbIO U IIJIAHOM, ITOIIPAaBJIAd cebs Inpu HeO6XOI[I/IMOCTI/I, €CJIK PE3YyJIbTAT HE JOCTUTHYT.

pPE3yJIbTaT CcBOCH ACATCIBbHOCTH COOTHECTH C LICJIBIO U OOUCHHUTD €IO.

KOMnemeHmHOCmAMU UCNOIb306AHUA MH(Z)OpMCII/;MOHHlepecprOG.'
OPHCHTHUPOBATLCA B CBOEH CHCTeMe 3HaHMM U 0CO3HABaTh HCO6XOI[I/IMOCTB HOBOTI'O 3HAaHH.

JieNaTh MpeBapuTeNbHbIN 0TOOp HCTOUHMKOB MH(POPMALIUH [yl IOMCKA HOBOI'O 3HaHMS (TIeYaTHbIe
UCTOYHUKH, IHTepHET-pecypchl, 01, KaK HICTOUYHUK UH(POPMALIUU U TIP.).

N0OBIBaTh HOBBIE 3HAHUS (MH(POPMAIINIO) U3 PA3IMYHBIX UCTOYHUKOB U PA3IMYHBIMU CIIOCOOAMU
(mabmroieHue, YTeHue, CayIiaHue).

nepepabaThIBaTh MOyUYEHHYIO HH(DOpMAIHIO (aHAIM3UPOBATh, 000011aTh, KIIACCU(PUITIPOBATD,
CPaBHMBATD, BBIICIIATH MPUUMHBI U CIEJCTBUS) ISl TOJIy4E€HUSI HEOOXOAMMOTO pe3yinbTara, B TOM
YHCIIe U ATl CO3aHUsI HOBOTO IPOJIYKTA.

npeoOpa3oBeIBaTh HH(YOPMAIHIO U3 OTHOW (OPMBI B IPYryI0 (TEKCT, Tabnuma, cxema, rpaduk,
WJUTIOCTPAIINSA U JIp.) U BRIOUpaTh Hanbosee ynoonyto s ceds popmy. Paboras ¢ mapopmarueii,
YMETh Tepe/iaBaTh €€ COACPIKaHNe B CKATOM HIIM Pa3BEPHYTOM BHJE (COCTABIIATH IUIAH TEKCTA,
TE3UCHI, KOHCTIEKT U JIP.) KOMHEMEeHMHOCMAMU COYUATLHO20 83AUMOOEUCTBUSL.

OLIEHUBATD KM3HEHHBIE CUTYalluH (TIOCTYIIKH JIFOJICH) C TOUKU 3PEHUS OOILETPUHATHIX HOPM U
IICHHOCTEH (HPaBCTBEHHBIX, IPAXKTAHCKO-MATPUOTUUECKUX, ICTETHYCCKHX ), @ TAKIKE C TOYKHU 3PCHHUS
Pa3IUYHBIX TPy 00IIeCTBa (BEPYIOIIUE-aTEUCThI, OoraTbie-0e/IHbIC U T. 1.).

OOBACHATH (npemne BCCTO — CaMOMY 0666) CBOM OLICHKH, CBOKO TOUKY 3pCHHA, CBOH ITO3HUIINU.
CaMOONpeaACIATLECA B CUCTEME LIEHHOCTEH.

HCﬁCTBOBaTB 1 1IOCTYIIaTb B COOTBETCTBHU C 9TOH CHUCTEMOM HCHHOCTefI 1 OTBC€YATh 3a CBOU
MOCTYIIKU U HeﬁCTBHﬂ.

Oceoenue camocmoamenvHoil MeopUecKoil OeameibHOCmU

ITo oxoHYaHUM 00YYEHHIO IO IPOrpaMMe 00yUarOIIHHCS J0JIZKeH

CTPEMHTHCS K JIOCTHKEHUIO CAMOCTOSITEIBHOT0, TBOPUECKOTO YPOBHS P BBHITIOTHEHUH
NPaKTUYECKUX 3aJJaHUH, COBEPIICHCTBY CBOUX TBOPUYECKHUX CIIOCOOHOCTEI];
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OCO3HAHO Y4aCTBOBATh B OCBOCHUH MIPOTPAMMBI (JOJKHBI OBITH CPOPMUPOBAHBI KOJUIEKTUBUCTCKUE
U JINYHBIE MOTHUBBI MOCEIIECHUS 3aHATHI),

NPUMEHSTh TPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUYECKOM NesITeIbHOCTH U TOBCETHEBHOM
JKU3HU.

Bocnumamenvnuie pezyrvmamer O0yJarouiics 10JKeH BOCIIHTATh B ce0e TaKne Ka4ecTBa:
10 OTHOIICHHIO K cebe: Tpyaoaooune, TepreHne, TpeboBaTeIbHOCTh K ce0e (CaMOKOHTPOJIB);
OCO3HAaHHOCTb HPABCTBCHHLIX IIPABUII U HOTpe6HOCTB WX BBITIOJIHATH B COOTBETCTBUU C
HPAaBCTBCHHBIM 3aKOHOM B AYIIIC;

10 OTHOIIICHMIO K JIFOIM: TIOTPEOHOCTh U TOTOBHOCTb MPOSIBIIATH COCTPaJaHue, COpa0BaHNE U
B3aMMOIIOMOIIb, JOJI U OTBETCTBEHHOCTb, MHUIIUATHBHOCTD, CTPEMJICHUC BOCIIPMHUMATDb O6H_[I/Ie
Jie7ia Kak CBOM COOCTBEHHBIE.

OOy4Jaromuiics 10J:KeH MPUCBOUTH cede cJIeayIonue HeHHOCTH:

OepekHOe U OTBETCTBEHHOE OTHOILICHHE K IPUPOJIE;

3HAYUMOCTB TPYAa;

ATBTPYUCTUIECKOE OTHOIICHUE K JIFOJISIM;

3HAYUMOCTD yUEHHUS;

TBOpYECKas ACATEIHOCTh KaK HEOOXOAMMAasi COCTABIISAIONIAs )KU3HU KaXKIOTO YETOBEKa;
T000Bb K POJTHOM 3emJie, K MPUPOIE CBOSH Masloil pOIUHBI.

Pazjnen Ne2 «Komrieke opraHnu3aimoHHO-TIEIarOTHYECKUX YCIOBUN, BKIFOYAIOIINX
dbopMy aTTecTaum
2.1. KasienaapHblii yueOHblii rpaguk nNporpamMmsi.
Kanennapusiii yuebusiit rpaduk Ha 2024-2025 yuebnblii ro.

[lara Hauana /lara Bceero
OKOHYaHUs KonnyectBo
['ox oOydenus ||0OydeHus 1o y4eOHBIX
00y4eHHUS 10 yueOHbBIX 4acoB|| Pexum
porpamme HEJelb .
[porpaMme 3aHATHN
1pa3ze
Heoenro no 1
1 01.10.2021  [27.05.2022 |30 30 yueonomy
uacy
1pa3ze
01102021  |[27.052022 |30 30 neeio no I
2 yueoHomy
uacy

2.2. YciaoBus peaju3anu NporpaMmsl.

MarepuanbHoe odecniedyeHne NporpaMmmbl

VY4eOHblil KaOWHET, YIOBIETBOPSIOMUN CAaHUTAPHO-—TUTMEHUYECKUM TpEOOBaHUSIM U
000py/IOBaHHBIN ISl 3aHATHI rpynnel 15 yenoBek (mapThl, CTyNbs, Aocka, mkadp ans YMK,
nepeHocHasi TpuOyHa).

2) Kabuner-imabopatopusi, yIOBICTBOPSIONINN CAaHUTAPHO-TUTHEHUIECKUM TPEOOBAHUSIM
U 00OpYIOBaHHBIA sl 3aHATHH rpynmbl 15 uenoBek (1abopaTopHBIE CTOJBI, OCHAIlEHHBIE
BOJIOM M Ta3oM; CTyIbs, MKadbl U1 JeMOHCTPAIIMOHHBIX MOJieNel, MHCTPYMEHTOB, TPUOOPOB,
PEaKTUBOB, XUMUYECKON MOCY/IbI).

3) KomnbroTepHbslit kiacc i 3aHATUN Tpynmnbl 10 yenoBeK, KOTOPBIM YKOMIUIEKTOBAH
KOMITBIOTEPaMH C BBIIEJIEHHBIM KaHAJIOM BbIXoJa B MHTepHET, HEOOXOAUMBIM KOMIBIOTEPHBIM
IPOTrPaMMHBIM 00€CTIeYeHHEM.
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4) ObopynoBaHue, HEOOXOIUMOE JUTSI peaT3aliy TPOrPaMMBbI:
4.1. MynbTumMeuiiHas TPOCKIIMOHHAS YCTAHOBKA;

4.2. IlpunTep yepHO-0enbli, LIBETHOM;

4.3. Ckanep;

4.4. Kcepokc;

5). Marepuansl u  o0opydoBaHHME Uil JIA0OPATOPHBIX, NPAKTHYECKUX U
SKCIIEPUMEHTANBHBIX PabOT: MUKPOCKOIIbI, BECHl TEXHUYECKHUE U TOPCHUOHHBIC, XOJIOAWIBHUK,
aBTOKJIAaB, HACTOJIbHAs LIEHTpu@yra, CTymka, MeJIbHHLA, (UIBTPOBaJbHAs Oymara, NMUHIIETHI,
HOXKHHUIIBI, TEPMOCTAT, TEPMOMETPHI, TEPMOC, IUTATHBBI, CYIIWJIbHBIA IIKad, CHOUPTOBKH,
ra3oBbIe FOPENKU. B 10cTaTOYHOM KOMUYECTBE JODKHA ObITh XMMUYECKas OCY/1a M PEaKTHBBHI.

6). Marepuanbl ais AETCKOrO TBOpYECTBa (aKBapelb, I'yalllb, Oenas W I[BeTHas Oymara,
KapTOH U BaTMaH JJIsl PUCOBAHUS M KOHCTPYUPOBaHUs, POTOATEO0MEBI U 1p.).

7) Kannenspckue NpUHAANCKHOCTH: PYYKH, KapaHAAlld, MapKepbl, KOPPEKTOPHI;
OJIOKHOTBI, TeTpaau; OyMara pa3HbiX BUIOB U popmara (A3, A4); kielt; daitibl, manku.

Metoauyeckoe obecrniedeHre NPOrpaMMbi:

KaapoBoe o0ecnieuenue

Peanu3oBpiBaTh mporpaMmy MOXKET I€Jaror, MMEIOIIUN BbICIIEE I1€JarorMuecKoe
oOpa3oBaHue, OOJagarONIMil  JTOCTATOYHBIMU  TEOPETHUYECKMMH 3HAHHSIMH U OIBITOM
IIPAKTUYECKON JESTEIbHOCTH B 00JIACTH XMMHUYECKOTro O0Opa3oBaHUS M OpraHu3aluu y4eOHO-
UCCJIEIOBATENbCKOM  JAESATeNbHOCTH.  J[Is  OCyIEeCTBIEHHMS  HAy4YHOIO  PYKOBOJCTBA
UCCJIEI0BATEILCKUMU paboTaMu JeTe WK JUIsl KOHCYJIbTUPOBAHUS 110 OINPEIEICHHBIM TEMaM K
paboTe 1Mo mporpamMme MOTYT MPHUBJIEKATHCS HAYYHbIE COTPYAHHUKH BBICIICH IIKOJIBI, YUCHbIE-
XUMUKH, IKOJIOTH, IPAKTUKYIOIINE CIIELUATNCThI, 00IaJal0lUe JOCTATOYHBIM 00bEMOM 3HAHUMN
10 BO3PACTHOU MCUXOJIOTHH, 3HAIOIINE TIEIarOTHYECKHe TEXHOJIOTUHU, METOIbI ¥ POPMBI paboTHI,
cnenuuYHbIe Ui YUYPEXKIEHUH JONMOJHHUTEIBHOTO oOpasoBanusa. J[lna mpoBeneHus
JTUArHOCTHKHU TICUXWYECKOT0 Pa3BUTHUS OOydarolmuxcs K paboTe Mo MmporpaMme MpUBIIEKaeTCs
TICHIXOJIOT, BIIA/ICIOLINI METOAUKAMH PAOOTHI C IETHMH.

JAunakTudyeckoe M MeToguveckoe odecnmevyeHue (y4eOHO-METOAMYECKHH KOMILIEKC)
Jns peanuzanMu mporpaMMbl «XUMHS W KH3HB» C(OpPMHpPOBAH y4yeOHO-METOAMYECKHM
KOMIUIEKC, KOTOPBII IIOCTOSIHHO MOIOJIHAETCS.

Y4eOHO-METOINYECKUI KOMILIEKC UMEET CIEIYIOIIME Pa3/Aebl U BKIIOYAET CIIEAYIOLINe
MaTepHuabl:

1. Memoouueckue mamepuasl 014 neoazoza:

1. Meronuueckne peKOMEHIAIMM, KOHCIEKThl 3aHSATHM, CIEHApUU MEPONPUSTHIA,
MaMATKH:

1.1. Meron mNpOEKTOB KaK TEXHOJIOTUS (OPMHPOBAHUS KIFOUYEBBIX KOMIIETEHTHOCTEH
00ydJaromerocs B CUCTEME JOMOTHUTEIBHOTO oOpa3oBanus aerei. Pazpaborunku Mensiesa .U,
Nneunckas T.M., Bunorpagosa JI.A. Camapa. CUIIKPO. 2006.

1.2. Kanenpapp KOHKYPCHBIX MEPONPUSTUH IO €CTECTBEHHOHAYYHOMY HAalpaBICHHUIO
TOPOJICKOT0, PETMOHAJIBHOTO U BCEPOCCUICKOTO YPOBHSI.

1.3. KoMmIuiekcsl 0310pOBUTENBHO-TPOMUIAKTHYECKUX YIPAXKHEHUH, MPEIOTBpaLatoINX
U CHIKAIOIIUX YTOMJICHHE 00yJaroImuxcs (s cTaplero HIKOJIbHOIO BO3pPacTa).

1.4. Meroauyeckne peKOMEHAAIMU IO TpoBeneHUt0 akiuu «llare J00pBIX menm BO
BcemMupHsblii 1€Hb 310pOBBS»

1.5. Koncynpranus mist ooydaronuxcsi «Ctpykrypa moptdonno». 1.6. Korncynpranus s
00yyaromuxcst «AHaJIN3 MaTEepUaAIOB MOPTHOINOY.

1.7. Meroanueckue pekoMeHAAlMu Mo npoBeaeHuto 3aHsaTui: Cepa. CoeqUHEHUS CEpBI.
®docdop u ero coenuneHus. MuHepaabHble YA00peHUs..

1.8. CsicmanoBa H.IO. VYpok-nyremectBue «B mupe xucnot». / OTKpPBITBIA ypOK:
METOJMKH, crieHapuu U npumepsl. Ne 4, anpens 2009.
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2. InarHOCTUYECKUN MHCTPYMEHTApHiL:

2.1. Meronuka WCCIE€IOBaHUS MOTHUBOB IIOCEHICHHS 3aHSATUA B KOJUIEKTUBE. ABTOpP
JI.B.Baii6opooBa.

2.2. Meroauka JUArHOCTUKM YPOBHS TBOPYECKONW AaKTHUBHOCTU Yy4alllUMXCsl. ABTOpPBI
M.U.Poxxkos, FO.C.Tionnukos, b.C. Anumies, JI.A.BoaoBuu.

2.3. Marepuaiibl JJisi BXOJHOM JUArHOCTUKH TEOPETUUYECKUX 3HAHUM IO KaXKIOMY KypCy
(aHKeTa-TECT «3HAI0-HE 3HAIO).

2.4. Marepuansl s BXOJHOHW JUArHOCTUKM TNPAKTHYECKUX YMEHUM MO KaxIoMy
MOJ1yJIBHOMY KypCY (aHKETa-TeCT «Y MEI0 — HE YMEIO»).

2.5. Marepuansl Uisi NPOMEXKYTOUYHOM JHUAarHOCTUKHA YCBOGHUS OTHENIBHBIX TEM
IPOrpaMMBbI (TECTBI, OIPOCHUKH).

2.6. Marepuansl Ui UTOTOBOM JMAarHOCTUKH TEOPETUYECKUX 3HAHMM MO KaXIOMy
MOAYJIBHOMY KypCy (aHkeTa-TecT « TepMUHOIOTHYeCKU MUHUMYM FOHOTO XUMHUKA).

2.7. Marepuainsbl i1 UTOTOBOM JUArHOCTUKH MPAKTUYECKUX YMEHUU MO KaKIOMY KypCy
(KpuTEpHUH OLIEHKH UTOTOB MPOEKTA).

2.8. Auketa 11 poauTenei «YIOBJIETBOPEHHOCTh PE3yJbTaTaMU IOCEHICHUS PEOCHKOM
3aHATUN 00BETMHEHUS.

3. OpranuzanroHHO-METOJUYECKHE MaTePHUAIIbI:

3.1. IlepciekTUBHBI MJ1aH pabOTHI Mearora Ha TEKYIU ro;

3.2. KanengapHo-temMaTudeckoe IIaHUpOBaHUE y4eOHOT0 MaTepralia Ha y4eOHbIH rog;

3.3. [onoxenwusi, muchbMa, MPUKA3bl OPTaHU3aTOPOB KOHKYPCOB W KOH(MEPCHIIMA Pa3HBIX
YpOBHEH MO €CTECTBEHHOHAYYHOU HAIIPaBICHHOCTH.

3.4. IHCTpYKIIMU TIO OXpaHe TPy/Aa U TEXHUKE 0€30MacHOCTH.

2.3. ®opMbI aTTECTAMH.

Texkymuil KOHTPOJIb, — 3TO CUCTEMATHUYECKAsl OLICHKA YPOBHSI OCBOCHMSI IOTIOJTHUTEIBHOU
00pa30BaTesbHOI MporpaMMbl B TeUeHUE yueOHOro rofa. Tekyluii KOHTPOJIb CKIIJbIBAETCS U3
CJIEAYIOUIMX KOMIIOHEHTOB. B Hauane yyeOHBIX 3aHATUH Ie1aroroM U ICUXO0J0rOM IPOBOJUTCS
BBOJHBIN KOHTPOJIb JUIsl OIPE/IEIICHUSI HAYaJIbHOTO YPOBHS 3HAHUN y4yaimuxcs B opme
TECTUPOBAHUS, aHKETUPOBaHUs, cobeceioBaHms. B TeueHune Bcero kypca o0yueHus
OCYIIECTBIISAETCSA ONEPATUBHBINA KOHTPOJIb O3BOJISIIOLIUIN ONPEAEIUTh YPOBEHD YCBOCHUS
[IPOrpaMMbl, TBOPYECKYIO aKTUBHOCTb YYalllMXCsl, BbIABUTh KOMMYHUKATUBHBIE CKIIOHHOCTH,
TOTOBHOCTB K CAMOPAa3BUTHIO.

HITOrOBBIN KOHTPOJIH MPOBOIUTCS 110 3aBEPIICHUIO KKIOTO Kypca MPOrpaMMBbl, C YIETOM €To
ocobenHocteil. [legaror u NCUXoI0T aHATU3UPYIOT:

- YCBOE€HHE PeOEHKOM HOPM U MPaBUJI IPOBEIECHUS XUMUUYECKUX MPAKTUYECKUX padoT;

- KQ4eCTBO U CIIOCOOHOCTH y4Yalerocsi padoTaTh CaMOCTOSATEILHO U TBOPUYECKH,

- IPOSIBIICHUE MHHUIIMATUBEI K PEHICHHUIO TMPoOieM OIMKalIIero oKpyKeHus;

- YMEHHE YYaluXcsl OpraHu30BaTh U 0(OPMUTH yUEOHO-UCCIIEIOBATEILCKYIO PaldoTYy;

- y4acTue B MEpONPUATHAX (KOHKYpPC, OJIMMITNAZA, aKIHsl, KOH(EpeHIUs U T.J.) Pa3INYHOTO
YPOBHSI.

2.4. OueHoYHbIe MATEPHAJIBI.
B pamkax mporpammsl AJis COIIMOTICUXOJIOTHYECKOTO UCCIIEIOBAHUS YUALTUXCSI UCTIONIB3YIOTCS
CIICTYFOIIIAE METOTUKH:
Memoouka ouaznocmuku u KOppeKuyuu omHouleHus K npupooe.
Astop: B.A. Scsun, C./. leps6o. Llens: uccneqoBaTs TUIT JOMHUHUPYIONIEH YCTAHOBKHU B
OTHOIIeHUU Tpupoibl. CpOK MPOBEJCHUS: OJUH pa3 B TO/I.
Memoouka uccnedosanus Momueos noceuleHusA 3aHAMUIL 8 KoJuleKmuee.
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Asmop: JI.B.BaitboponoBa []ens: n3ydeHrne MOTUBOB TIOCEIICHUS 3aHATHH ydamumucs. Cpox
npogedeHus: B HaYaje rojaa
Memoouxa ouazHocCmuKu ypo6Hsa meopuecKoli AKMUGHOCMU YYAUUXCA.

Astopsl M.U.Poxkos, }0.C.Tronnukos, b.C.Anumies, JI.A.Bonosuu. [/ens: Llens: Ha ocHOBE
BBISIBIICHHBIX KPUTEPUEB U AIMITUPHUYECKUX TIOKA3aTeel IPOBECTH CPAaBHUTEIIHHBIN aHAIN3
W3MEHEHUH B CHOPMUPOBAHHOCTH Y YUAIIUXCS TBOPUECKOW aKTUBHOCTH:

Cpox nposedenusi: OIMH pa3 B TOI.

B koHI1e yuebHOro roja negaror 06001aeT pe3yabTaThl BCEX TUArHOCTHYECKUX MPOIISIYp U
OIpeNieNsieT YPOBEHb PE3yIbTaTOB 00pa30BaTeIbHON ACATEIIEHOCTH KAXKI0T0 00YYarOIIErocs —
WHTETPUPOBAHHBIN MTOKA3aTeNh, B KOTOPOM O0TOOpaskeHa KOHIICHTPAIUS TOCTHKEHUH BCEX
ATAIOB M COCTABJISIFOIINX YUeOHO-BOCIUTATEIBHOTO MTpoliecca. Bo3MOKHbBIC YPOBHH OCBOCHHSI
pebeHkoM 00pa3zoBaTeNbHBIX pe3yabTaToB Mo nporpamme - Huzkui (H), cpeanuii (C), BeicOkuit
(B).

IMoaBeeHNe UTOTOB peajn3aluu NPOrpaMmMbl B cOOTBETCTBHHM ¢ KaJeHIAPHBIM y4eOHBIM
rpadMKOM B KOHIIE Y4e€OHOTO rojia MPOBOIUTCS:

MIPOMEXKYTOUHAS aTTeCTANUS 00yJaroImuXCcs (OI[CHKA Ka4eCTBa OCBOCHHUS ITPOTPAMMEI I10 UTOTaM
yueOHOro roja)

UTOTOBAas aTTecTaIus (OIeHKa Ka4ecTBa OCBOCHHS IIPOTPAMMEBI 00 yUJaIOITUMHUCS 32 BECh TIEPUO]T
o0y4deHus 1o MporpaMme)

2.5. MeToanuyeckue MaTepuabl.

[Ipu peann3anuu IporpaMMsl UCIONB3YIOTCA CIEAYIOIIME I1€1arOrnYeCKUe TEXHOIOTUU:
1. IIpoexTHOE OOyUYEeHHUE - IPOESKTHASI TEXHOJIOTHS HCIIOJIB3YETCs IPU paboTe ¢ TPpyIaMu AeTel
UCCIIEI0BATENBbCKOIO YPOBHS
2. ITopTdonno — B TeUCHHE IoJ1a KAXKIbIF 00YYaIOIIUIACS TOTOBUT HOPTQOIUO - COOPHHUK
UCCIIEIOBAHUI U PE3YNIbTAaTOB, KOTOPBIE IEMOHCTPUPYET €r0 YCUIIHS, IPOrPecc 1 JOCTHKEHHS B
obusactu xumuu. [Ipesenranus nopTdonno NpoBOIUTCS B KOHIIE Y4€OHOTrO To/1a Ha UTOTOBBIX
3aHATHAX B (popMe MUHU-KOH(EPEHIUH 10 3alUTe MOPT(HOINO MU BHICTABKH MOPTPOIHO.
3. VIHTepaKkTUBHBIE TEXHOJIOTUH - J[e6aThl: epeMeHHOE AUAJIOrHYecKoe O0IeHHE, KPYTJIbIi CTOM:
00MEH MHEHMAMH, JJa00paTOpUsi XUMUUECKUX IpobieM, jabopaTropHas pabora «IBpuka! 5
OTKpBIBAIO. ..3aKOH, siBJIeHUE». JlenoBas urpa «Ilnanuposanne paboTsl 00beAMHEHNS HA YUeOHBIH
rom». [Ipe3eHTanoHHbIi MeTO: 3aInTa HCCIIeA0BATEIbCKUX IPOEKTOB Ha KOH(EPEHIUIX
Pa3IMYHOrO YpOBHS
4. Urpossie Texnonoruu (b.I1.Hukutun) - Urpa « Pacckaxxu mae o cebe». PazpuBatomiue yaeOHbIe
urpsl «Kputuk — koppektop». Poneas urpa «3aceqanue 3KkcepTHOro coera». Jlunakruueckne
UTPBI HA 3aHATHX
5. TexHonorust 00y4eHus B COTpyAHUYECTBE (00yueHne B MalbIX rpynmnax) - O0yueHue B MajbIX
rpynmnax. Jlokmnaa MaibIx rpyni. BeinmonHeHne KoaeKTUBHOM 1a00paToOpHO-IIPAKTUYECKOH paboThI,
XMUMHYECKOTO MPaKTHKyMa
6. ndopmarronnsie TexHonoru - [Touck, c6op u cuctemMaTu3anys TeKCTOBOH HH(popMaIu u
n300pakeHni ¢ nucnosb3oBanueM MutepHer. Co3iaHne KOMIIBIOTEPHBIX MPE3EHTAIMH B IpOrpaMme
Microsoft PowerPoint; Co3nanue TeKCTOBBIX TOKyMEHTOB Ha KOMITbIOTEpE B mporpamme Microsoft
Word. KomnbiorepHble TecToBble 3a1aHus. KoMnbloTepHbIe yueOHbIC XUMUYECKHE UTPBI
7. JIuaHOCTHO-OpUeHTHUpoBaHHOE pa3BuBatollee ooyuenue (M.C.Axkumanckas) - CocraBieHue
VH/IMBU1yaJIbHOTO IJIaHA TBOPYECKOM, UCCIIeI0BATENbCKOM UM IPOEKTHOM AESATENIbHOCTH Ha O,
[IpaxkTuyeckue 3aaanus, TpeOyIOIIKE: BOCIPOU3BEACHUE JaHHBIX WU PENPOLYKLIUH, IPOCTHIX WIN
CJIO’KHBIX MBICIUTEIbHBIX ONEpPALMii, CYMMHPOBaHUS U 000O0IIEHUS JaHHBIX, TBOPYECKOTIO
MbIIUICHHS. Pa3BuBaromye 3a1anusi: CpaBHEHUE SIBJICHUN M CBOMCTB /IS BBISIBIICHUS OOIIETO U
CYIIECTBEHHBIX PAa3IU4nii, 00BSICHEHNE OOLINX CBOMCTB U pa3INyHii, COCTaBICHHE TIaHA
NPOYUTAHHOTO, TIPE/ICTABIEHNE N3YUYEHHOTO B CXKATOM HArJISIIHON (popMe, HalTMCaHUe PELeH3HH,
COCTaBJICHHUE 33J]auH, HAHTH OPUTHHATIBHYIO HJICIO.
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Jlumepamypa ona neoazoza u ywauwjuxcs

Jlns nereid:

1. Anexcunckuii, B.H. 3anumarensabie onbiTel no xumud. /| B.H. Anekcunckuii. - M. :
IIpocsemenue, 1999.

2. T'abpycesa H.1. Pabouas teTpans mo xumun 8 kiacc. - M.: Ilpoda, 2000.

3. I'epacumona .M. Xumus namumu riaazamu. - M.: [Ipocsemenue, 1981.

4. Kpunman B.A. Kuaura nns urenus no Heopranmdeckod xumuu. - M.: IIpocsenienue,
1993.

5. Jleeucon WM.A. YnauBurenbHas xumus. — M.: M3g-so HII DHAC, 2006. — 176
c.IlnyxnukoB M.C., Psazanues C.B. Cpenu 3anaxoB u 3BykoB. - M.: [Ipocsenienune, 1991.

6. Pomannena JI.M., Jlenunckas 3.JI. OOmias xumus. - 2-e u3g. - M.: Beicmias mkona,
1991.

7. Wremmuep I'.'U. Xumus na nocyre. - M.: I[Ipocsemienue, 1993.

8. DHnumknonenus ais nereid. Tom 17. Xumus / ['naB. pen. B.A. BonoauH, Ben. Hayd. pen.
H. Jleencon. — M.: ABanta+t, 2003. — 640 c.

9. IOaun A.M., CyukoB B.H. Xumus mis Bac. - M.: Xumus, 1987.

J1J1s1 1exaroros:

1. I'abpycesa H.1. [IporpamMmmHo-meToanueckue matepuaisl. M. /Ipoga, 1999.

2. TaBpyceiiko H.II. IIpoBepounblie pabOTHI MO HEOPraHMYECKON XUMHUU. 8 KI. M.:
[Tpocsemienue, 1990.

3. I'apa H.H., 3yeBa M.B. KouTponbsHbie U nmpoBepouHbie paboTsl Mo xumuu. 8-11 kmacc.
M.: JIpoda, 1997.

4. llesuc K., [1»it /. Bona — 3epkano Hayku. - JI.: 'mapomereonsnat, 1964. — 149 c.

5. Jlo6poBonbckuit B.B. T'eorpadus mukposnementoB. [nmobansHoe paccesHue. — M.:
Mpgicab, 1983. - 272 c.

6. 3motarkoB O.I". Ypok OKOHYEH - 3aHATHS TpojonkaroTes. M.: [Ipocsemienue, 1992.

7. Kpunman B.A. Kaura mis urenus nmo Heopranumyeckod xumuu, M.: IIpocBemenue,
1993.

8. JIansko B.M. Beuno xxuBas Bosna. — Kuen: M3x-Bo Haykosa Jlymka, 1972. — 1109.

9. Hazapora T.C., I'paGenkuii A.A., JlaBpoBa B.H. Xumudeckuii SKCIEpUMEHT B IIKOJIE.
M.: IIpocsemenue, 1987.

10. Hukanopos A.M. I'mapoxumust. — JI.: ['mapomereonsnat, 1989. — 352 c.

11. Onbrur O.M. OnbIThl 6€3 B3pBIBOB. /- 2-€¢ u3A.- M.: Xumus, 1986.

12. Papmenkmit E.H. Jlunaktudeckue marepuaibl mo xumuu. 8-9 ki M.: Ilpocsemenue,
1995.

13. Cenesxko I'. K. Ilemarornueckue TEXHOJOIMH Ha OCHOBE aKTHBHU3AIUU,
UHTEHCUUKAIMK U 3PPEKTUBHOTO yIpaBiieHUs yueOHO-BOoCcIUTaTeNbHOTO nporecca. M.: HUN
HIKOJIbHBIX TexHosorui, 2005. (Cepust « QHIMKIONEANS 00pa30BaTEIbHBIX TEXHOIOTUIY).

14. Xumus nammmu raasamu. /Tlog pen. SI.M.I'epacumosa. - M.: Ilpocsemienue, 1981.

15. YepnoOennckas .M. OcHoBBI MeTOMKH 00yueHus xumuu. - M.: IIpocBemenue, 1987.

16. Iepctue M. II. Xumust u Ouonorus HyKIEMHOBBIX KHcHIOT. - M.: IIpocsemenue,
1987.

Jlas1 poauresieit:

1. Kauyp E. YBnekarenbnast xumusi. — M.: Mann, MBanos, @ep6ep, 2020

2. Onprun O. Yyneca Ha BbIOOp. 3a0aBHas xumus s aereit. — M.: MJI MemiepsikoBa,
2017

3. Crenun b. JI. 3anumarensHble 3a1anus U 3 dexTHie onbITel o XumMun. — M.: Jpoda,
2002. —432 c.

4. IlIxypxo, [I.W. 3abaBHas xumust: 3aHUMaTeIbHbIE, 0€30MaCHBIE U MPOCThIE XUMHUECKUE
onswiTel / JI.W. llIxypko. — M. : Jlerckas murepatypa, 1976. — 96 c. — (3Hait u ymeit).

28



HNuTepHeT-pecypenbl
Cair «3aHuMareIbHasg XUMMUS:

http://www.alto-lab.ru/

NHuTtepecHbie

XUMHNYCCKUC

OIBITBI H

Kaneﬂuapﬂo-TeMaTuqecxoe IIAaHUpPOBaHUE 1 roa oﬁyqe}mﬂ

baxTb»

Ne Tema KomanuectBo Jara npoBenenus
n/n ypoka 4acoB
[To many [To dakTy
1. | JaBaiiTe mo3HaKOMHUMCS. 1
2. | IlpakTrueckas pabota 1
«3HAKOMHUMCS ¢ XUMHUYECKOU
nabopatopueii, ee 060py10BaHUEM,
C IpaBHJIaMH 0€301IaCHOCTH B HEi»
3. | 13 wero moctpoeH mup? 1
4. | Kak u3mMeHuTh BEIecTBo? 1
5. | IIpakTrueckas pabota 1
«MHoroo0pa3sue BeIecTB»
6. | [IpakTnueckas pabota «Kak 1
3aCTaBUTH BEUIECTBA PEarupoBaTh
IpYT ¢ Apyrom?»
7. | Ilpaktrueckas padota «I[lmams 1
cBeun. HarpeBaresnbHbie mPHOOPHD»
8. | 3armsHeM BHYTpbH BellecTBa 1
9. | XumMuueckasi TICBMEHHOCTb. 1
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10.

BemecTra Bokpyr Hac

11. | IIpocThie BeliecTBa.

12. | Yro 3acTaBiseT BelleCTBa
ropeTs?

13. | Camplii TPOCTOM AIEMEHT BO
BCEJIICHHOM

14. | 3HakOMBIN HE3HAKOMEI]

15. | YUem MbI asimum?

16. | Kucinble BemecTBa B IpUpo/IE.

17. | Enxue BemecTBa B IpUpo/IL.

18. | Bce u conm cosieHbIe Ha BKYC?

19. | BemecrBa Hamiero teia

20. | Kak 3ammcars BelecTso Ha
Oymare?

21. | XuMHUeCKHUEe MpeI0KEeHHUS.
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22- | PazHooOpasue npeBpanieHnii B 2
23. | mpupoae
24. | Ilouemy peaxiuy IPOTEKAIOT C 1
pa3Ho CKOPOCTHIO?
25. | PoncTBeHHUKH KUCTIOpOaa 1
26. | Uem onacHbI KUCTIOTHI? 1
27. | Kak HelTpanu3oBaTh MEN0Yb? 1
28. | OmacHa 11 oBapeHHas CoJb? 1
29. | XuMHS ¥ KU3HB. 1
30. | Barmsx Ha Mup BOKpYT Hac ¢ 1
IIOMOIIIBKO XUMHUH
KanenpapHo-remaTudeckoe niiaHupoBaHue 2 roa 00y4eHust
Ne Tema KonnyectBo Jlara npoBeneHust
n/m ypoka 4acoB
[To mnany [lo paxTy
1. | Beenenue 1
2. | 3arnsHEeM BHYTph aToMa 1
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4. | UntennexryanbHas urpa "Uro?
I'ne? Korna?" mo nepuoanyueckoi
CHCTEME U XapaKTEPHCTUKE
JJIEMEHTOB

5- | Kak ycrpoeno BemiecTBo?

6.

7. | PacTBOpHI Ha TUTaHETE 3EMIIS

8. | [Ipaktuyeckas pabora. Pemenue
IKCIEPUMEHTAIBHBIX 3214 110
TeMe «QIEKTPOIUTHYECKAs
JIACCOLTHALISY

9. | Pemenue 3a1a4 Ha pacTBOPHI

10. | Urpa — npencrasienue «Bona -
YIUBUTEIHHOE M YHUKATBHOE
BEILIECTBOY»

11. | B Mupe XMMHUYECKUX peaKIuit

12- | TepmonmHamMHKa

13.

14. | IToyeMy npoOUCXOAUT
XUMUYECKas peaKifus?

15. | XuMus HeMeTalIoB

16 | Poxnaromiue comu
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17.

«Jlyx orHs»

18. | Ee BenmmuectBO CepHas kuciora!

19. | be3kM3HEHHBIN AIEMEHT

20. | Yriepoa — OCHOBA KHU3HH HA
3emuite.

21. | CunukaTHBINA MHP.

22- | PacueTHble 3aauM C y4acTHEM

23. | HeMeTauIoB

24- | XuMusl METaIoB

25.

26. | Kak yctpoena Garapeiika?

27- | PacueTHble 3a1auu ¢ y4acTueM

28. | METaI0B U CIIAaBOB

29. | Xumuyeckuii Beuep " Xumudeckne
yyneca"

30. | UtoroBoe 3aHsTHE
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