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Paznen 1 «KoMIIIEKC OCHOBHBIX XapaKTEPUCTUK 00pa3oBaHUs»
1.1. HanpaBJIeHHOCTb.

HanpaBiieHHOCTb porpamMMbl: €CTECTBEHHOHAYYHAs!.

[Iporpamma «XuMHsL M KU3Hb» NIpeJHA3HAUYECHA Uil IPOBEICHUS 3aHATHI, HE BXOJAIIMX B
paMK{ OCHOBHOW 00pa30BaTeIbHON JEATENbHOCTH (B paMKM OCHOBHBIX 00pa30BaTEJIbHBIX
nporpaMm (y4eOHBIX TUIAHOB), eIepaTbHBIX TOCYAAPCTBEHHBIX 00Pa30BaATEIbHBIX CTAHIAPTOB).
[IporpaMmma opueHTHpPOBaHa Ha pa3BUTHE TBOPUECKUX CIIOCOOHOCTEM ywaliuxcs, MAaerT
BO3MOXHOCTh  3aHMMATbCSd  HAYyYHO-UCCIIEJOBATEIbCKON  JAEATEIbHOCTHIO,  IPUBUBAET
MIPaKTUYECKUE YMEHMSI U HaBbIKU IO ITPOBEJIEHUIO IKCIIEPUMEHTOB.

1.2.  AKTYyaJbHOCTb.

B cucreme ecrecTBeHHOHaAYYHOTO 00pa30BaHUS XUMUS 3aHUMAET BaXKHOE MECTO,
OTIPEIENIIEMOE POJIbIO XUMUYECKON HayKU B MO3HAHUH 3aKOHOB MPHUPO/IbI, B MAaTEPHAIbLHOMN
YKU3HU OOIIIeCTBa, B PEIIEHUH II100aJIbHBIX MTPOOJIEM YelloBe4YeCTBa, B ((OPMUPOBAHUN HAYYHOU
KapTUHBI Mupa. JlonosiHuTENbHAS 00111e00pa3oBaTeabHas Iporpamma «XuMus U )KU3Hb»
CO37aHa, 4YTOObI B IIPOLIECCE MMOIYUYEHUS JOMOJIHUTEIBHOTO XUMUYECKOT0 00pa3oBaHus
yyaniecs mpuooOpenn XMMHUUECKUe 3HaHUS O 3aKOHAX U TEOPUSX, OTPAKAIOLIUX OCOOEHHOCTH
XUMHUYECKOH (OPMBI IBUKEHUSI MaTepuu, MPUOOPETU YMEHUS U HaBBIKU B IIOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pad0Te ¢ HAyYHOW M CIIPABOYHOM JIMTEPATypOH, HAYIHITHCh
JIeNIaTh BBIBOJIbI IPUMEHHUTENIBLHO K KOHKPETHOMY MaTepuaiy u 0oJiee oOII1e BHIBOIbI
MHPOBO33PEHYECKOTO XapakTepa. V3yueHne XuMuu NOMOraeT MOHATh 00Iie 3aKOHOMEPHOCTH
rpoliecca Mo3HaHUsI IPUPOABI UETOBEKOM, METO/Ibl aHAIIOTMH U AKCIIEPUMEHTA, aHAJIU3 U CUHTE3
MO3BOJISIFOT MOHATH HAYKY BO BCEM €€ MHOT000pa3uu. XuMUYeCKHe 3HaHUsI HE0OXO0IUMBI
y4daliumcs B TOBCETHEBHOM KU3HU, IPOU3BOACTBEHHOM 1EATEIbHOCTH, MPOA0KEHUS
o0pa3oBaHus U MIPaBUIIbHON OPUEHTALIUY MTOBEICHUS B OKPYKAIOILEeH cpefie.

1.3. TIlemaroruyeckasi 1ejieco00pa3sHOCTb.

Coneprkanue TOTIOJIHUTEILHON 00pa30oBaTeIbHOM MPOTPaMMbl aKTYaJIbHO U C TOUYKH
3peHus peanuzauuu KoHnenuuu pa3BuTus JONOJHUTEIBHOTO 00pa30BaHUs JeTel
(pacniopstxenue [IpaButenscTBa Poccuiickoit @enepanmu ot 4 ceHTs10ps 2014 1. Ne 1726-p),
KOTOpasi HalEJIMBAET Ha «CO3JaHNe HEOOXOUMBIX YCIOBHM /Ul TUYHOCTHOTO Pa3BUTHS
yyaluxcs, MO3UTUBHOM COIMAU3alUU U MPO(PECCHOHATBHOTO CAMOOTIPEICIICHUS.

[IporpamMmma «XuUMHS U KU3HB» 1aCT ydalluMCcs BO3MOKHOCTh BBIOpATh Mpoduiis o0ydeHus,
MOTIOJHUTH 3HAHUSI 0 MPOdecCUsiX, paCUIMPUTh 3HAHUS IIPEIMETa XUMUU, HEOOXOIUMBIE IS
MOJIyueHus AajbHelIero oopasosanus. Maes aM4HOCTHO-OpUEHTHPOBAHHOIO MOAX0/1a,
3aJI0’K€HHasl B OCHOBY IIPOTPaMMBbl, I0IYCKaeT BO3MOXHOCTh IIMPOKOTO BapbUPOBAHUS
y4eOHOro MaTepuaa IearoroM Mpy ero KOHKPeTH3aIuu, CO3JaHie WHINBUIYaTbHbBIX
00pa3oBaTeNIbHBIX MapIIPYTOB.

dopmMupoBaHHE TYMAaHUCTUYECKHMX U  OKOJOTHYECKHX TPEJCTABICHUN  SBISETCS
BaKHEHIIeH 3amadeil XuMudeckoro oOpaszoBanus. [Ipenmmerom u3ydeHHS B MPEAIOKEHHOM
MporpaMMe SIBIISIETCS HE MPOCTO XUMHS, a XUMHUS 10 OTHOILIEHHIO K YEIIOBEKY U MPHUPOJIE,
3HAUEHUE Pa3MYHBIX BELIECTB B MPUPOTHBIX 3aKOHOMEPHOCTAX M B KU3HU uejoBeka. B
nporpamMme OOJbIIOE 3HAYEHHWE MMEIOT MEXKIPEIMETHbIE CBSI3M C JAPYIMMH  y4eOHBIMU
JTMCLUUIUIMHAMU: OuoJioruei, reorpaduei, skonorueit, pusukoil. Takum oO6pazom, npeiaraemas
nporpaMmma «XHMHS U KU3HbY» HaIlpaBJeHa HA peau3allli0 OCHOBHBIX MJEH HOBOW KOHUENIUU
XHMUYECKOTo 00pa30BaHus: a) 0’KUBJIEHHUE HKCIIEpUMEHTa: (JOpMUpPOBaHHE YMEHHM 0Opalarses
C BEIIeCTBaMH, OMOJIOTHYECKUMHU U XUMUYECKUM J1a00OpaTOPHBIM 000pyI0BaHUE, TPOCTEHIIUMU
npobamu; 0) MpHOOIIEHNEe W PAa3BUTHE Y yYaIlMXCsl UCCIEI0BATEIbCKUX YMEHUI; B) OTXOJ OT
Ype3MEepHOil aOCTPaKTHOCTH XHMMHH, YCUJICHHE NPUKIAJHOM HaNpaBICHHOCTH; T) IOKa3
TEHJICHIIMM MHTErpallii CMEXHBIX HayK: OMOJIOTHS, XMMHUH, reorpaduu, GU3UKU U JIp. C LEIbIO
CO3JaHMs LIEJIOCTHOM KapTHHBI OKpyxkarouiero mupa. [Ipemnmaraemas nporpamMma «Xumus U
KU3HBbY» Pa3BUBAET CUCTEMY 3HAHHMI O MHUpE, IPUBUBAET NMPAKTUUYECKUE YMEHHUS M HABBIKU IO
IIPOBEJICHUIO JKCIIepUMEHTOB. [IporpamMMa 1maeT BO3MOXXKHOCTb pa3BUBAaTh TBOPUYECKUE




CIOCOOHOCTH Y4YaIIMXCsl, 3aHUMAaThCSl HAyYHO-HCCIIEOBATEIbCKON JEATEIbHOCTBIO, TOBBICHTH
0OIIECTBEHHO-TIOJIE3HYI0 HANPABICHHOCTh JAEATEIBHOCTH OOBEIMHEHUS JIOTOJIHUTEIHFHOTO
oOpa3oBaHUsI.

1.4. Oran4uTebHbIE 0COOCHHOCTH JAHHOM JONOJHUTEIbHON 001e00pa3oBaTe/bLHOM
NPOrpaMMbl OT yke CYIIeCTBYIOIINX NPOrpaMM

JlononuurenbHas oOuieoOpa3oBaTenpHas IporpaMMa «XUMHUS UM JKU3HbY  SIBIISIETCA
[IPaKTUKO-OPUEHTUPOBAHHON. 3HAUMTEIbHAs pOJb B MPOTPAMME OTBOJIUTCS XUMUYECKOMY
sKcnepuMeHTy. Ha 3aHATUSX  BBINOJHSAIOTCS  3aHUMATEIbHbIE UM HCCIEIOBATEIbCKUE
nabopaTOpHBIE OMBITHI, KOTOPbIE HE BCETJa MOTYT MPOBECTH YYaIlHecs B pPaMKax IIKOJIBHOM
porpaMMbl. XHMHUYECKHI S3KCIIEPUMEHT MPUMEHSIETCS Y4YalllUMHCS JUIsl YCBOEHHS HOBBIX
3HaHUH, MMOCTAHOBKH TI€pe]l HUMU TO3HABATENbHBIX MpoOsieM. Pemenne nx ¢ UCmob30BaHUEM
SKCHEPUMEHTa CTaBUT Y4allMXCsi B TIOJIO)KEHUE HCCIEeNOoBaTeNe, 4YTo, KaK I0Ka3bIBaeT
MIPaKTHKa, OKa3bIBAET MOJIO)KUTEIHHOE BIUSHIE HA MOTUBALIMIO U3YUEHUS] XUMUU.

BaxxHO! 0COOEHHOCTBIO MPOrPAMMBI SIBJIIETCS Y4E€OHO-HCCIIEI0BATENbCKAsl 1€ATEIbHOCTD
yyaluxcs, OpraHU30BaHHAs 4Yepe3 HHJMBUIyalbHble 00pa30BaTelbHbIE MApIIPYThl WU B
pamMKax Hay4yHOTo OOIIecTBa ydyamuxcs. Y4eOHO-HCCIIEeNoBaTeNbCKas IESITEIbHOCTh HMEET
oco0oe 3HaueHue elle U MOTOMY, YTO 3aHSTHUS MPOXOJAAT HE TOJIBKO B CTEHAX KaOMHETOB U
abopaTopHii, HO U B IPUPOJAHBIX YCIOBHUAX, T/I€ YUAIIUECS MPOBOAAT HAOIIOIEHUs, OTOOP TIPOo,
cOop Marepuana i SKCIEPUMEHTAIBHBIX UCCIIeNIOBaHMNA. Pe3ynbTaToM TakoW AeSaTeTbHOCTH
SIBJIIIOTCSI  BBITIOJIHEHHBIE yYAIIMMKCS HCCIEIOBAaTENbCKUE pabOThl, MPOEKThI, JOKIJIAIbI,
pedeparbl, KOTOpbIE Ydalluecs TMPEeACTaBISAIOT Ha HAYYHO-NPAKTUYECKUX KOH(EpeHIUsX,
KPYIJIBIX CTOJIAX U IPYTUX MEPONPUITUSIX PA3INYHBIX YPOBHEH.

Peanu3anus nporpaMmmel « XUMUS U KHU3HB» OCHOBBIBAe€TCS Ha OOIIETUIAKTHUECKUX
MPUHIIUIAX JOCTYITHOCTH MOCIEA0BATEIbHOCTH, CHCTEMHOCTH, CBS3H TEOPUH C MPAKTUKOM.
Oco00 akTyanbHBIMU IIPU peAIU3aLUN TPOTPaMMBbI IPUIHAIOTCS CJIETYIOLIUE MPUHIIUIIBL.

1) Hpunyun nayynocmu GOPMUPYET y yHALTUXCS MOHATHUS Y€pPe3 PACKPHITHE IPUUNHHO-
CJICICTBEHHBIX CBS3EH SBIICHUM, TPOIIECCOB, COOBITHI; TPOHUKHOBEHUE B CYIITHOCTH SIBIICHUM U
COOBITHI{; paCKPBITUSI HICTOPUH Pa3BUTHUS KYIbTYpbI, 00pbObI TEHACHIINN; OpUEHTAIIMH Ha
MEXAUCLUUIIITHHAPHBIC HAYYHBIE CBSI3KU.

2) Ipunyun cs3u 06y4enus ¢ HCu3Hbio PEATU3YETCs Yepe3 UCTI0JIb30BaHUE Ha 3aHATHIX
YKU3HEHHOTO OMBITA yYaIlIUXCsl, MPUOOPETEHHBIX 3HAHUN B MIPAKTUUYECKON JESITEIbHOCTH,
PacKpbITHE MPAKTUYECKON 3HAUMMOCTH 3HAHUI.

3) Dronoeuueckuii npunyun TOMOXET 00YJAIOLIMMCS YIIyOUTh 3HAHUS O B3AaHMOCBSI3U
OpraHu3Ma ¢ OKpy»Karollei cpeioi, 3a10KUTh OCHOBBI MPAaBUILHOTO MOHUMAaHHUsI BOIIPOCOB
MIPUPO/IbI, HAIIPABJICHHBIX HA PelIeHHE MPOOIEMBI 3aIIUThl BOCCTAHOBUTEIHHBIX MEXaHIU3MOB
o6uocepsl OT pa3pylIeHUs, OPraHU30BaTh MPAKTUUYECKYIO NEATEILHOCTh M0 OXPaHEe MPUPOIBI.
4) Ipunyun sepucmuueckoll cpedbl O3HAYAET, YTO B COLUATLHOM OKPYXCHUU TOMUHHPYIOT
TBOpUYECKHE HAYala Py OpraHu3aliK JesTeNbHOCTH 00beauHeHus. [Ipu 3ToM TBOpUecTBO
paccMmatrpuBaeTcsi Kak He00X0AMMast COCTABIIAIONIAS KM3HH KaXKJIOTO YeIOBeKa U Kak
YHUBEPCATbHBIA KPUTEPUN OLIEHKH JTUYHOCTH U OTHOIICHUIN B KOJJICKTUBE.

5) Ilpunyun npupodocoobpaszrnocmu. BocnnTanue 10HKHO OCHOBBIBATHCS HA HAYYHOM
MIOHMMAaHUM €CTECTBEHHBIX U COIMANIBHBIX MTPOLIECCOB, COTIACOBBIBATHCS ¢ OOLIMMH 3aKOHAMHU
pa3BUTHS YesloBeKa cOOOpa3HO ero noiy U Bo3zpacty. O6pa3oBaHHe CTPOUTCS B COOTBETCTBUU C
PUPOJION peOeHKa, ero NCUXUIECKON KOHCTUTYLHEH, ero criocoOHocTsaMU. CoiepikaHue
IIPOrpaMMBbl JIOJKHO OBITh O€30I1aCHBIM, 11e51eCO00pa3HbIM, copazMepHbIM. OcylecTBiIeH e
JAHHOTO MPUHIIMIIA JAE€T BO3MOKHOCTb IIOCTPOUTD «MHAUBUAYAIBHBIE MAPUIPYTHI» KaKIOMY
oOyyaronemycsi 00beTMHEHNS. JTO B CBOIO OUEPEb OTKPHIBAET OUEBHUIHBIE TUTIOCHI:
MICUXUYECKOE 3/I0POBBE, OTCYTCTBUE KOMIUIEKCOB, ITyOOKHE U MIPOYHBIE 3HAHUS U YMEHHUS B
COOTBETCTBUU C UHTEPECAMH, 3aIIPOCAMHU JIMUYHOCTH.

6) Ilpunyun unmezpamueHocmu MPEAINOIAracT BKIIOYEHNE B 00pa30BaTeIbHO-BOCIIUTATEIILHBIH
IpoIiecC 3HAHUH M0 FKOJIOTUH, OMOJIOTHUH, UCTOPHH, KPAaeBEACHUIO, ITUKE, JINTEPAType.



1.5. Anpecart nporpammsl.

[Iporpamma HampaBieHa Ha (OPMHUPOBAHUE MEPBUYHBIX YMEHHI U HABBIKOB y nieTeid 14-
15 ner. KonuuecTBo aereii B rpymnme oT 7 10 15 yenoBek.

1.6. YpoBeHb nporpamMmsl, 00beM H CPOKH.

[Iporpamma paccunrtana s aereit 14-16 ner, npogomkuTensHOCTRIO 2 Toa, 30 4acoB B
nepBbIi rog 00ydenus u 30 4acoB BO BTOPOH roJ1 00y4eHus .

[Mpunmn Habopa B 0OBEAWHEHHS] CBOOOJHBIN: NMPHUHUMAIOTCS BCE ETH, JKEIAIOIINE
oOy4yatbcss 1O JaHHOW mporpamMme. ['pymmbl (GOPMHUPYIOTCS C  y4eTOM HMHTEPECOB U
noTpebHocTel pedsar. [lociae mpoBeneHMs MPeIBapUTEIILHOTO cOOeCeI0BaHMSI ONPEACIAeTCS, Ha
KakoM ypoBHE OyJeT OCBaBaThCs MPOTrpaMMa: yriryOJIeHHOM MM y4eOHO-HCCIIeI0BATEIBCKOM.

1.7. ®opma obyueHus.

Ounas, T.k. oOyuenue ocymectBiasiercs B MOY CHI Ne 85 JIzepkuHCKOro paiioHa
Bosrorpazga mo ycTaHOBICHHOMY paclMCaHUIO TIPU B3aUMOJICHCTBUY TI€Jaror-y4eHuK.

1.8. Pexum 3aHATHI.

[Iporpamma paccumrana ans nereid 14-16 ner Ha 2 roga oOydeHus. 3aHATHE TPOBOJUTCS
oauH pa3 B Hezemto. [IpogomkurensHOCTh 3aHsATUs 40 MUHYT.

1.9. OcobeHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO NMpolLecca.

OcHoBHO# (hopMOii OpraHu3aIuu 00pa3oBaTeILHOTO MPoIlecca MO JaHHOUW MpoTrpaMMe
SIBJIIETCS 3aHSTHE, HO MIPEyCMOTPEHO PETYISIpHOE BKIOYEHHE TaKUX OpM, Kak JesoBas urpa,
AKCKYpCHsl, TPEHUHT, TUCKYyCCHs, 1e0aThl, KoH(epeHIns, caMOCTosTeNbHas paboTa
o6yqa10umxcx 10 BBI6paHHLIM TEMaM, UHAUBUAYAJIbHBIC U I'PYIIIOBLIC KOHCYJIbTAIIHUH. HaHHBIe
(hopMBI MOMOTAIOT aKTUBU3UPOBATH OOyUEHHE, IPUIAB EMY UCCIIEeI0BATEIbCKUI, TBOPUECKUN
XapakTep, 1 TaKUM 00pa3oM INepeaaTh HHUIMATUBY B OpraHU3allii CBOEH MO3HaBaTeIbHOM
NEeSITEIbHOCTH B PyKH 00yJaromuxcsl.

Ji1s noBeIIIEHUs1 00pa30BaTEIBLHOTO YPOBHS U MOJYUYEHHSI HABBIKOB 10 MPAKTUYECKOMY
HCIO0JIb30BAHHUIO MOJIyYEHHBIX 3HAaHUH, IPOrpaMMOoN MpelycMaTpUBaeTCs MPOBEACHUE psijia
71ab0paTOPHBIX U MPAKTHUECKUX pabOT, KOTOPHIE JOKHBI IPOBOIUTHCS B CIIEIUATIBHO
000pyI0BaHHOI XMMHUYECKOU Jab0opaTopuun WK KaOUHETE.

Xumuaeckas na6opaTopH}I, a TaK)Ke KaOMHET XUMHU SIBJISIOTCS 30HAMHU 0CO00r0 PpHUCKa,
IIO3TOMY HE TOJIBKO Ha IIEPBOM, HO U Ha BCCX IMMOCICAYIOMUX 3aHATHUAX CICAYCT YACIATh
IMpHUCTAJIbHOC BHUMAHUE BOIIpOCaM 0e301IacHOCTH Tpyaa, IpaBruJIaM 06paI_HeHI/I$I C XUMHYCCKUM
O60pyI[OBaHI/ICM " p€aKTHBaMHU, IIPOBOJUTE HHCTPYKTAXKU, JEMOHCTPUPOBATH OTACIBbHBIC
IIPHUEMBI, OIMMUPAACH IIPU 3STOM HA HOPMATUBHBIC JOKYMCHTBI, UMCIOIIIHUECS B 06pa3OBaTeJ'IBHOM
YUpCKACHUU. Breimonnenue J'Ia60paTOpHBIX H IIPAKTUYICCKUX pa60T Ja€T BO3MOXXHOCTbH
yqalmuMcesda CaMOCTOATCIIbHO OTKPBIBATD JJIA cebs 4To-TO HOBOC, JI€JIaTb BbIBO/Ibl, aHAJIU3UPOBATb
CUTYallUIO C BBIIBUKCHHUEM I'MIIOTE3, UTO BCACT K 0osee FJ'IY6OKOMy YCBOCHUKO XUMHWYCCKUX
MOHATUH U IIpoucCCoB.

[Ipu BeIOOpE hOpM U MPUEMOB OpraHU3alMU Mpoliecca 00yUeHHUs CIeyeT YUUThIBATh, YTO
JaHHAsI POTrpamMMa HOCHUT MPaKTUYECKUX XapakTep. TeopeTndeckre CBeIeHUs] YCBaUBAIOTCS
JETbMH B X0JIe TPAKTHUECKON paboThI, BHIOIHEHHS MpoeKTa Wi 6ecen ¢ negaroromM. OueHpb
3¢ GEKTUBHO MOKET OBITh UCTIOIb30BaH MPOESKTHBIN METOJ 00yUeHHsI, 0COOECHHO MPH
peanu3anuu KypcoB BapuaTUBHOTO Onoka. TeopeTnueckas 4acTh MpenoiaraeT MmosiCHEHHe 1o
KXKJ0M TeMe, a Tak)Ke 3acIylllnBaHue 1 00CYKIEHUE COOOIIEHHH, 3apaHee MOAr0TOBIEHHBIX
yuamumucs. (MOKHO BKIIOUHUTD B «I1ay3bl OTABIXa» 3JIEMEHTHI 3aHUMATEIHbHOCTH:
pasrajipIBaHue KpOCCBOPIOB, peOYyCOB, BUKTOPUHBI, UTPBI, IPOCMOTP ClaiiioB u 1.11.) B
MPAKTUYECKYIO (IKCIIEPUMEHTATBHYIO) YaCTh BKIIFOUEHBI TAKHE BUABI pa0OT, OMBITOB, KOTOPHIE
COOTBETCTBYIOT BO3paCTHOMY YpOBHIO JieTeil 8 kiacca. [Ipeanaraemas MeToiMKa BHITIOTHEHUS



HKCIIEPUMEHTAIBHBIX Pa0OT JAOCTYIHA sl OOBIYHOM IKOJIBHOM JIa00paTOpUH U HEe TpeOyeT
JOTIOJTHUTEIBHBIX MaTepHATIbHBIX 3aTPaT Ha MPHOOpeTeHNne 000PYIOBaHHS U PEAKTHBOB.
YBIiIeKaTeNbHbIE XUMUYECKHUE OTIBITHI C TPUPOIHBIM MaTEPUAIOM, COOpPaHHBIM CAMUMU
YUYaIIUMUCS, U MAJIEHbKUE «OTKPBITHS» HE TOJIBKO PACIIUPSIOT KPYro3op, yriayOusitoT 3HaHus,
HO Y BOCHUTBIBAIOT JIIO0OBb K POJIHOM NMPUPOJE, CBOEMY Kpato, a 3HAUUT OEPEKHOE OTHOILIEHUE
K HEel. A codyeTaHue pa3BUTOrO MHTEPECa K UCCIIEI0BATEIbCKUM YMEHUSIM SIBIISIETCS. OCHOBOM
Ui JanbHelei npogopueHTaunu yyamuxcs. [Iporpamma, yBsi3pIBaroiasi BOIpOChl XUMUH,
Ouosoruu, reorpaduu MO3BOJISET MOKA3aTh B3aMMOCBSI3b HAYK M MPOU3BOJICTBA, HALICIUBALT U
moOyX/IaeT yJalIuXxcsl Ha PeIIeHHE aKTyaIbHBIX KOJOTHYECKIX, SKOHOMUYECKHUX U CHIPHEBBIX
npo6iieM Harrero kpast. TBOpUecKky mpolyMaHHBIN TOAX0/T K OPTaHU3AIMH U IIPOBEICHHUE
3aHSTUN BOCIIUTHIBAET yUaIIUXCA B IyX€ CO3HATEJILHOTO OTHOLLIEHUS K Aey, IpUoOIaeT K
YTEHUIO JOTIOJHUTEIBHOM JINTEPATyphl, CAMOCTOSATEIbHOMY ITIOMCKY U BUJIMMBIM pe3yJIbTaTaM
CBOETO TBOPYECKOIO TPyIa.

1.10. Ieas mporpamMmsl.

OCHOBHO}#1 11€JIbI0 TPOrPaMMBI SBJISIETCS PACIIUPEHUE KPYro3opa o0yJaromuxcs Ipyu U3y4eHnn
XMUMUYECKUX SABJICHUN, TPOUCXO/SIINX B OKPY’KAIOIIEM HAC MHPE.

1.11. 3apaum nporpamMmsl.
JUJ1s1 BBINOJTHEHMSI TOCTaBJIEHHON €U PEIatoTCs celyronue 00pa3oBaTe/IbHbIC 3a1a4H

Ooyuarmue:

- PacHIMPATH IPEICTABICHUS YUAIIUXCA O CBOMCTBAX XMMUYECKUX BEILECTB;

- COBEpILEHCTBOBATH SKCIIEPUMEHTAIbHBIE YMEHUS;

- PacHIMpPATH IPEACTABICHUS YUAIUXCA O IPUMEHEHNH XMMHYECKHX 3HAHUI B OKPYXKAIOIIEM Hac
MHUDE.

- CIIOCOOCTBOBATH YAOBJIETBOPEHUIO JIMUHBIX TIO3HABATEIbHBIX HHTEPECOB.

Pa3zBuBaromue:

- pa3BUBaTh MHTEPEC K HAYKE XUMUMU;
- pa3BUBATh XMMHUYECKOE MBIIICHHUS U TIPOCTPAHCTBEHHOE BOOOPAKEHUE;
- pa3BUBATh TBOPUECKUE CIOCOOHOCTH ydaIuxcs Mpu 00y4eHUN XUMUH;

BocnurtareanHnsbie:

- BOCIIMTBHIBATL Y I[CTCI‘/'I YCTOP'I‘IHBBII;'I HHTEPCC K UBYUCHUIO XUMUU,
- COBCPIICHCTBOBATb YMCHUC pa60TaTB B KOJIJICKTHUBC,
- IPpUBUBATb HABbIKU CaMOCTOSITeIIbHOU pa6OTaTB C pa3JIMYHbIMH UCTOYHUKAMHU I/IH(i)OpMaI_II/II/I.

1.12. Copnepxanue nporpammbl 1 roga o0yueHusl.

I. BBenenue. '""Mup Tak HHTEPeceH, HO KAK €ro NOHATH?"

Teopusa (yenyonennwiii yposens). JlaBaiite noznakomumcs. [IpeseHTanus Kypea: el U 3a1a4u,
opraHu3anus 3aHATHI 1 ux crnenuduka. [peamer xumun. [Ipoucxoxaenne cnosa "xumus". Mecto
XUMHH CPeid HayK O MPUPOJIE.

Hononnumensno meopus yuedHo-ucci1e008amenbcKuii ypoeens. XuMus - SKCIIepUMEHTalIbHAs
HaykKa.

Ilpaxmuka (yenyonennutii ypoeens). 3HaKOMCTBO ¢ rpynno. HCTpyKTax 1Mo npaBuiiaM MOBEACHUS
Ha 3aHsATusAX. [IpakTrueckas padora «3HaKOMHMCS ¢ XUMHUYECKOM TabopaTropuei, ee



o0opyaoBaHHeM, C paBuiIamMu 6e3omacHocTH B Hel». Koncynbpranms «Odopmiienrne npoeKTHON
MAIKK.

Jlononnumenvno npakmuka yueono-ucciedosamenvckuil ypoeensb. CocTaBIeHNE
WHJUBUAYaJBHOTO IJIaHa MMPOEKTHOM NIeATENbHOCTH Ha TO/.

II. CroiicTBa BemecTBa.

Teopusa (yenybnennwiii yposens) Benecto u Teno. BelectBa BOKpyr Hac U B Hac camux. CBoiicTBa
BEIIECTB: arperaTHoe COCTOsIHUE, 1IBET, 3aMax, 3J1eKTPOIPOBOAHOCTb, TEIUIONPOBOAHOCTD U T.1.
3aueM HY>KHO 3HaTbh CBOMcTBa BellecTB? KaMeHb - epBblil OOBEKT U3YUEHUS UesIOBeKa.
[IpeBparenue BewmecTs Ipyr B Apyra. XuMudeckas peakius. [Ipu3Haku u ycioBus TeueHUs
XMUMUYECKUX peakuuil. ['opeHbe - 0/1Ha U3 MepBhIX XUMHUECKUX PEaKI1il, U3BECTHBIX YETIOBEKY.
Ponb orus B cranoBinennn yenoseka. Jlerenasr u mudsi 00 orre. BemecTBa roproune u Heroproyue.
W3yueHne peakuuy ropeHus..

ononnumenvno meopus yueono-ucciedosamenwvckuii yposens. J.111tanb - 0CHOBONOIOKHUK
teopuu ¢uiorucrona. Poias M.B.JIomonocoBa 1 AnT.JIaByas3be B 00bICHEHUN PEAKIIUN TOPEHUSI.
Ilpaxmuka (yenyonennstii yposens). J1abopaTopHbIE OIBITHI:

1. PaccMaTpuBaHue IpeaMETOB, CIEIAHHBIX U3 OJJHOTO M TOT'O )K€ BEILECTBA.

2. PaccmaTpuBaHue MPeMETOB, CICIAHHBIX U3 PA3HBIX BEIECTB.

3. PaccmaTpuBaHue BEIIECTB ¢ Pa3HBIMU (PU3NIECKUMH CBOMCTBAMH.

[IpakTudeckue paboThI:

1. M3ydaem CBOMCTBA BELIECTB.

2. [IpoBoAMM XMMHUYECKUE PEAKINH C IIETIbIO BBISIBJICHUS IPU3HAKOB U YCIIOBHM T€UEHUS
XAMHYECKOU pEaKIu.

JlaGopaTOpHBIE OITBITHI:

1. BeIromHeHNE ONBITOB, MILTIOCTPUPYIOMINX (PU3HUECKHE U XUMHUECKHIE SBICHHUS.

[IpakTrdeckne paboOTHI:
1. U3yuenune crpoenus miamenn. HarpeBaTenbHbie TPHOOPHI.

II1. M3yuyeHue cocTaBa BelIeCTBA - HEHTPAJIbHOE 3BEHO XUMHUH

Teopus (yznyonennsiit yposens) V13 uero cocrost BemectBa? J[enuMo i BEIIECTBO 10
O6eckoHeqHocTH? ATOM - HeJlemuMast YacTUIla, COCTaBHAs YaCTh BCEX BEIIECTB. MOJIEKYJIBI.
XuMudeckuii anemMeHT. BemectBa npocTsie U ciaoxkHble. O3HAKOMIIEHUE C CHMBOJIAMHU JIEMEHTOB.
CumBoiel H, 0, S, P, C, 1, Br, Cl, Si. [Torsarne xumudeckoit popmysbl. UKCThIC BEeCTBa U CMECH.
OnnopoHble 1 HeOAHOKpaTHBIE cMecH. CriocoObl pa3ABOCHUS CMECEi: OTCTauBaHHeE,
¢buIbTpOBaHKE, IEPEKPUCTAIITU3ALINS, IEPErOHKa, XpoMaTorpadus.

Jlonoanumenvno npakmuka yueoHo-uccied08amenbCKuil ypoeets.
JlabopaTopHbIe paOOTHI:
1. PaccmatpuBanue 00pa3iioB MPOCTHIX H CIIOKHBIX BEIIECTB, MUHEPAIOB U TOPHBIX MTOPOI.

[IpakTudeckue paboThI:
1. Pa3znenenue cMecu YyepHHUIIa-BOAa XpoMaTorpaguei.

IV. Kakue 6b1BaroT Bemecrsa?

Teopus (yznyonennsiit yposens) Knaccudukaiys BENIECTB Ha MPOCTHIE U CIOXKHBIC. Jlenenne
MPOCTHIX BEIIECTB HA METAJLIBI U HemeTautbl. CumBosbl MeTaiuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg,
Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero orkpeitue. [Tonmydenue kucnopoa u3 nepMaHraHaTa Kaius.
CoOupanue Kucaopo/a AByMs Clloco0aMu: METOZOM BBITECHEHHUS BO3/lyXa U METOJIOM BbITECHEHUS
Boibl. Ompenenenue kuciaopoaa. ['openue cepsol, yris u skenes3a B kuciopoae. Bogopoa - cambiit
nerkuii ra3. Ucropus ero otkpeitus. ['openue Bogopoaa " pemyuas cmecs". Onpenencuue
BO/IOPOAA, oTy4YeHHue. Yriuekucibii ra3. [lonydenue ero u3 Mpamopa uian mena. OnpeneneHue
YTJIEKHUCIIOr0 ra3a ¢ MOMOILbIO U3BECTKOBOM BOJbl. CocTaB Bo3nyxa. M3yueHue coctaBa Bo3ayxa.



Ponb A.JlaByasbe. [lonsitue 06 unepTHbIX razax. Heou, aprou, nx npumenenue. Kuciaorsl. Kucnorst
B npupojie. PactBopeHue kucinoT B Bojie. JlelicTBUEe cepHOM KUCIOTHI Ha TKaHb., Mephl
MPEAOCTOPOKHOCTH TP paboTe ¢ KuciioTaMu. JleicTBrue KUCIOT Ha MHAUKAaTOpbl. OCHOBaHUS.
PactBopenue ocHoBanuii B Bojzie. lllenoun. JlelicTBue menoyeit Ha opranu3M 4yesoBeka. Mepsl
MPEAOCTOPOKHOCTHU TP paboTe co mmenodamu. JefictBre menodeit Ha naaukaTopsl. Comu. Kakue
obiBatoT conu? Conu B npupozae. [loBapennas conb. Pons moBapeHHOM CoIM B HCTOPUU
yenoBeuecTBa. OpraHnyuecKue BemecTBa: OEIKH, JKUPBI, YIIIEBOAbI, HYKJICHHOBbIE KICIOTHI, UX POJIb
JUIS ’KUBBIX OPTaHU3MOB.

JHononnumenvno meopus yuedono-ucciedoeamenbckuii yposeny. Meranibl IpeBHOCTH. BpoH30BbIH
U xene3Hbll Beka. [lonyuenune MeramioB B apeBHOCTH. [lepuoa anxumuu. BemnjecTBa-HEBUIUMKH.
[TueBmaTnueckas xumusi. C.I'eitsic u ero nHeBMaTruyeckas BanHa. [limactMacchbl ¥ BoJIOKHa. 3aueM
OHM HYXHBI 4esioBeky; M3 uero ux mnoiyvaror.

Ilpaxmuka (yenyonennwiii yposens). JlabopaTopHbie pabOTHI:

1. M3ydaem cBOMCTBA METAILJIOB.

2. PaccmaTpuBaHue CIUIaBOB MEJIU U JKelle3a.

3. OOHapy>keHHe KUCIIOT B IPOIYKTaX MUTaHMUS.

4. JleficTBUSI MHAUKATOPOB HA KUCIIOTHI U 1IEJIOYH.

5. PacTBOpeHre OCHOBaHUH B BOJIE.

6. PaccmarpuBanue o0pasiioB CoJei.

[IpakTudeckue paboThI:
1. ITomrydaem, cobupaeM u onpesesisieM KUCIopo U BOAOPO/I.
2. N3ydaeM cBOICTBA METAJLIIOB.

Jononnumensno npakmuxa y4eoHo-ucci1e008amenbCKuil ypo6eHs.
JlaGopaTopHbIe pabOTHI:

1. PaccmaTpuBanue 00pa3ioB MacTMacc ¥ BOJIOKOH.

[IpakTrdeckne paboOTHI:

1. ITony4yeHnue Meau U3 Manaxura.

V. S3bIK XMUMHH.

Teopus (yenyoneunsiit yposens). CoctaB BemecTB. Xumudeckas GopMyiia. BaleHTHOCTS.
Omnpenenenne BaICHTHOCTH 110 XUMUYECKOH Gopmyiie. 3aKOH COXpAaHEHHUSI MAaCChl BEIIECTB.
Xumudeckue ypaBHeHUs. CyITHOCTh XUMUYECKON peakuu. THUIIBI XUMUYECKUX PEaKITUH:
pasioKeHus, 3aMeleHus 1 oOMeHa. Peakiuu 5k30- 1 sHI0TepMUUeckue. Peakiun obpatumbie u
HeoOpaTtuMble. CKOPOCTh XUMHUYECKHX PEaKIUil.

Jlonoanumensvno meopus yuedono-ucciedosamenvckuit ypogens. CoBpeMEHHbIE TEOPUU
OMHAPHOCTH 3JIEMEHTOB.

Cocrasnenue GopMya OMHAPHBIX COSAMHEHUH 10 BaJIGHTHOCTH AJIEMEHTOB.

daxTOopbl, BIUAIOIIKE HA CKOPOCTh peakunu. KaTanns3aropsl 1 MHTHOUTOPBI.

Ilpakmuka (yznyonennsiit yposens). J1abopaTopHBIE OBITHI:

1. Pa3nokeHue Manaxura npu HarpeBaHUU.

2. 3amelleHre MeM B pacTBOpE XJI0pHaa Meau (2) xKeae30M.

/Jlonoanumensvno npakmuka yueoHo-uccied08amensCKuil yposens. J1abopaTopHbIe ONbITHL:
1. N3yueHune BAUSHUS pa3IMYHbIX YCIOBUN HA CKOPOCTh XMMHUYECKUX PEAKLIUM.

V1. Muoroo6pa3ue BemectB. Teopus (yenyonennwtii yposens). Knaccuduxarms u cBoicTBa
BeniecTB. MHorooOpasue BemiectB. Kimaccugukanus BenecTs o cocraBy. OKCH/IBL, UX COCTAaB.
[TonyueHnue okcHI0B peakiueil ropeHus MPOCTHIX U CIIOKHBIX BemiecTB. CocTaBiieHUue ypaBHEHU N
peaKIuy rOpeHusl CIIOKHBIX BEIIECTB. Y CIIOBUSI BOSHUKHOBEHMSI U MTPEKPALLICHHS TOPEHHUSI.
MenanenHoe okucineHue. Mepbl npeaynpexaeHus noxapon. Knaccugukaius okcu10B Ha OCHOBHBIE,
KHUCIIOTHBIE, aMmdoTepHble. KHucnoTsl, uX cocTas, kinaccuuKalys Ha KUCIOPOAOCOAEpIKaIIie U
OeCKHUCIOpOIHbIE, HA OHOOCHOBHBIE, IBYXOCHOBHBIE U TPEXOCHOBHBIE. KHCIIOTHBIN OCTaTOK.



BaneHTHOCTH KHCIIOTHOI'O OoCTaTKa, poJjib KUCJIOT AJId OPraHru3MOB paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA.
OcHoBanus, ux cocrtan. [ 'uapookcorpymnmna. [llenoun u HepacTBOpuMBbIE B BOJIE OCHOBaHUS,
cocTasiieHHe (OpMyJI CoJIel 110 BaJIEGHTHOCTU MeTajlla U KUCIOTHOro ocraTtka. Knaccudukarus
coJjieil Ha cpeHue, KUCible M OCHOBHBIE. [InieBast coga U MaaxuT Kak MpUMEpPbI KUCIION 1
OCHOBHOMH COJIEH, COJIM OpraHU3Mbl B OpraHU3Me YeloBeka. Peakuus HelTpanuzauuu.
Hononnumenvno meopus yueono-ucciedosamenbvckuii yposensy. CocTaBieHUE ypaBHEHUN
pCaKkru ropeHu CJI0XHbIX BCIICCTB.

Ilpakxmuka (yenyonennwiii yposens). JlabopaTopHbie pabOTHI:

1. PaccmoTrpenne 00pa3iioB OKCHI0B, OCHOBAaHUH, COJIEH.

2. VccnenoBanue nNpoAyKTa TOPEHUs YIIIsl B KUCIOPOJIE.

3. O3HaKOMJIEHHE CO CBOMCTBaMU T'MAPOKCUIOB HATPUS, KaJbLns, Menu (2) wiu sxkenesa (3).

4. BzaumoieicTBHE MIEN0UYE ¢ KUCIOTaMU.

5. B3aumopelicTBre HEPACTBOPUMBIX OCHOBAHMI C KHCIOTaMH.

V1I. UToroBsble 3aHATHS.

Teopus (yenyonennsiit ypoeens). Xvumusi BO Bcex cdepax ku3au. OCHOBHBIC HAPABIICHUS PA3BUTHUS
XMMHH B MUPE U B HaIlIeM TOpojie, 001acTu, CTpaHe.

Jononnumensno meopus yueoHO-UCC1e008amenbCKUil  ypoeeny. Bo3MOXHOCTH anbHeHIen
pa3paboTKH, pa3BUTHS TEMBl HAYYHO-UCCIIEA0BATENHCKON PabOTHI.

Ilpakmuxka (yenybonennsui ypoeens). Kpyrnwiii cron «B3risg Ha Mup BOKpPYr HAc C IMOMOIIBIO
XUMHAWD)

Jononnumensno npakmuka yuedno-ucciedoeamenvckuil ypogens. OrdeTHas KOH(epeHLHUs 1o
pedepaTUBHBEIM ¥ JKCIEPUMEHTAIBHBIM paboTam. KomnektuBHOE 0OCYXIeHHE HWTOrOB Toja |
WHIUBUAYaJIbHOE OCMBICIICHHE CBOeH jesTenbHOCTH. KoHCympTamms «AHaTUM3  KadecTBa
BBITTOJIHEHHSI ITPOCKTAY.

Hmozosan ouaznocmuxa. Ankera-tect «TepMHUHOIOTHYECKUH MUHUMYM IOHOTO XMMHUKa». AHAIN3
nopTdonno uccaea0BaTeIbCKUX paboT U MPOEKTHBIX MANoK. AHAIN3 UTOTOB KOH(EPEHIINH.

Conep:xanue nporpamMmmsbl 2 roga 00y4eHus

I. Beenenue.

Teopus (yznyonennsiil ypogens). Ilpesenranus Kypca: eI U 3a7a4d, OpraHU3alusl 3aHITUNA U UX
cnenuduka.

Ilpakmuka (yenyonennstit ypogens). VIHCTpyKTaX 1O TeXHHKe Oe3omacHocTd. JlemoBas urpa
«[InanupoBanue paboThl 0OBEAMHEHHS». 3HAKOMCTBO C KaJeHIapeM KOHKYPCHBIX MEPONpPHUSATHIH.
Jononnumenvno npakmuxa y4eOHO-UCCIE008AMENbCKULl YPOBeHb. 3HAKOMCTBO C KaleHAapem
KOHKYPCHBIX MEPOIPUITHUH, B KOTOPBIX MOXKET MPUHATH Y4aCTHE aBTOP HAyYHO-HCCIIEN0BATENBCKON
pabotel. CocTaBieHrnEe HHAUBUAYAJIHHOTO TUIaHA UCCIIEI0BATENILCKONW U IPOSKTHOM EATEIIbHOCTH Ha
roa. Korcyneranus «Odopmienne npoekTHoii manku». Pacckas, 6ecena, pabora ¢ TOMOIHUTENEHON
JIATEPATYPOU.

Bxoouasa ouaznocmuka. Auketa «3Haro — He 3HaI0. YMEI0 — HE YMEIO».

II. Crtpoenue aroma. Ilepuoguyeckuii 3aKoH U NepHOIUYECKAS] CHCTEMA XUMHYECKHX
semMeHTOB .M. MenaeieeBa.

Teopus (yenybnennsiii ypogens). DBOMIOUUS TPEICTABICHUNH 00 aTOMHOM CTPOSHHH BEIIECTBA.
Atomuctuka apeBHHX ydeHbIX. Pombr M.B.JlomonocoBa m /JI.JlambTOHAa B Pa3BUTHH YYEHUS 00
atomax U Monekynax. CnoxHoe cTpoeHue aroma. Monenu aromos. IlnanerapHas moznens atoma
3.Pesepdopna. IlporonHo-neliTponHass Teopus. CocTosHHME OJIIEKTPOHOB B artome. [loHsTue
KBaHTOBBIX yKces. CocTaB, CTPOCHUE U CBOMCTBA AJIEMEHTOB, B aTOMaxX KOTOPBIX 3amonHsoTes 1, 2,
3 oHepreruyeckue ypoBHU. CBOHCTBa aTOMOB: paaWyC, 3HEPIruUs TreoHu3auuu, cpoactso C k
3JIEKTPOHY, 3JIEKTPOOTPULATENBHOCTh, HM3MEHEHUE 3THX CBOMCTB B NEpPUOJAX M TJIABHBIX
noarpymnmax. llepuomuyeckuil 3akoH CTpoeHus aromoB. lleproguyeckoe H3MEHEHHE CBOWCTB
3JIEMEHTOB M UX coeauHeHuU. [lepuonnyeckas cucrema xuMudeckux siaemenTos J.M1.Menneneesa -
oToOpakeHHe TNepuoauveckoro 3akoHa. CBA3b CTpPOEHHE aToMa, CBOWCTB JJIEMEHTAa M €ro
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COCIMHEHHH C mnojoxeHueM ero B llepuognueckoil cucTteMe XMMHYECKUX 3JIEMEHTOB
H.N.Mennaeneena.

Jlononnumensno meopus yuebHo-ucciredosamenvckuit  ypogenb. (OCOOCHHOCTH 3arOIHEHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB OONBIINX 1eprooB. [ToHATHE 0 TaHTaHOWAAX U AKTUHOMIAX.
Ilpakmuxka. YpOK-TIyTEeIIECTBUE B HCTOPHIO XUMHUH. [[OTIBITKY KilacCu(UKAITUN DJIIEMEHTOB.
Coo0uieHus o paborax; 0 Ki1accu(UKaIMK IEMEHTOB, KOTOpble ObUIN MPEAIOKEHbI YUEeHBIMU
XUMHKaMH. XUMUYecKuil Beuep o XKU3HU u aesrensHoctu .M. Menneneesa (ITnan: JlerctBo u
IOHOCTh. Yueba B yHuBepcuTeTe U 3a rpanuneil. Hayunsie otkpsitus. [leparornueckast
nesTenbHOCTh). OdopmiieHne My3bIKaTbHOE B XY10KECTBEHHOE.

Jlononnumensno npakmuka yueono-ucciedosamenvcKkuil ypoeens. VIntennekryanbHas urpa
"Yro? I'ne? Korna?" no nepuoauueckoi cucreMe U XxapakrepucTuke 3neMeHToB (Koman bl
3HATOKOB COPEBHYIOTCS MKy c000i, Habupas HanbosbIee Koarn4ecTBO (umek. Bompock:
COCTaBJICHBI TaK, YTOOBI yYalIHeCs B OTBETAX MPOJIEMOHCTPUPOBAIIA CBOHM 3HAHUS O TIEPUOTUIECCKON
CHCTEME ¥ XUMHUYECKHX DJIEMEHTAX.)

1. Xumnueckasi cBsizb. CTpoeHMe BelecTBa.

Teopus (6a306vlil yposeHns). DNEKTPOHHAS TIPUPOTA XUMUIECKOH cBsi3u. CriocoObI 00pa3oBaHus U
BH/JIbI XUMHUYECKOU CBsA3H. CBONMCTBA KOBAJIEHTHOW CBSI3U: JUIMHA CBSA3H, SHEPIUs CBS3H,
HaIPaBJIEHHOCTH CBs3U. ['eomerpust Mmosiekyi. [1omsspHOCTE CBSA3H U NOISPHOCTH MOJIEKYIL.
BaneHTHOCTB ¢ TOUKM 3peHUs SJIEKTPOHHBIX NpeAcTaBieHni. CpaBHEHUE MOHATHI: BAJIECHTHOCTD U
creneHb okuciaeHus. CTpoeHue BelecTBa. Y POBHU OpraHU3aliy BemecTBa. AMOp(HBIE U
KpuCTaJUIMYecKue BemecTsa. Kpucrammueckue pemerky. CBsa3b cocTaBa U CTPOSHUS
KPHUCTAJUIMYECKON PEIIETKU CO CBOMCTBAMH BEILIECTB.

Jlonoanumenvno meopus yuedHo-ucciedosamenvckuil ypogens. I1onaTre annorponuu Ha
pUMepe aJUTOTPOITHBIX BUJIOM3MEHEHUH yriieposa-anmasa u rpadura. [Ipuanner MHOrooopasus
BEILIECTB.

Ilpaxkmuka. JleMOHCTpalyu MOJIENIEH KPUCTAJUTMYECKON PEIIETKH. DKCIIEPUMEHTHI 10
BBIpAIMBaHUs KPUCTAJUIOB.

IV. DaekTpoautnyeckas 1uccomuanmsi.

Teopus (6a3oebtii yposens). IBoMOLNS PECTABICHUHN 0 pacTBopax. Pusndeckas TeOpus
pacTtBOpoOB. TeITOBBIE ABIEHUS MPU pacTBOpax. XuMHUeckas Teopus pacteopoB .M. Menneneena.
CoBpemeHHas TeOpHs paCTBOPOB KaK OTOOPaKEHUE TEOPHUHU AIIEKTPOIUTHUECKON TEOPUH
H.M.Menneneena.

Jlonoanumensvno meopus yuedno-ucciedogamenvckuit ypoeens. Poip B.A KuctsakoBckoro u
N.A.KabmykoBa B co3qannu Teopun pactBopoB. MoH ruapokconus, JJoHOpHO-aKIenTOpHas CBSI3b.
CaoiicTBa HOHOB. XMMHUYECKHE CBOICTBA 3IEKTPOIUTOB. CBOWCTBA B3aUMOAECHCTBYIOIINX HOHOB.
IMunponus coneil. D1eKTpoIN3 paciiiaBoB U paCTBOPOB.

Ilpaxmuka. JleMOHCTpanuu:

1. Beiaenenue u noriomeHre TemIoThl IPY PAaCTBOPEHUH PA3INYHbIX BELIECTB.

2. UccnenoBanye HEKOTOPBIX CBOMCTB MOHOB, LIBET, MBIJIKOCTh Ha OLIYIlb, U3MEHEHHE 1IBETA
WHJUKAaTOPOB.

3. DaeKTposin3 pacTBOPOB XJIOpUIa MeH (2) U MOHHIA KaJIHsL.

JIaGopaTopHBIE OMBITHI:
1. UcnipiTanue pacTBOPOB, COJIEH MHAUKATOPOM.

2. Y panenue Bofpl ¢ MeIHOro Kynopoca. [IpeBpamienue cynbdara menu (2) B MEIHBINA Kyopoc.

HpaKTI/I‘-IeCKI/Ie pa6OTBI 1. Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4 110 TEMEC ((SHCKTpOHI/ITI/I‘-IeCKaSI
Juccouuanus» PacueTHnie 3aga4du:
2. Beruncienue ¢ NPpUMCHCHHUEM MMOHATHUH (KKPHUCTAJIIOTUAPATBI».

3. Pemenue 3aaa4 I10 TEMC ((PaCTBOpBI».



Pemenue 3amau Ha pacTBOpHI @) % KOHLIEHTpALMH, 0) MOJIsIpHAsE KOHIICHTPAIUs

Urpa — npencraBnenune «Boja - yauBUTENbHOE M yHHKaNbHOE BemniecTBO» (KomaHIbl roToBST
MpEeACTABJICHHUE O BOJE B Pa3HbIX acnekTax: Poib U 3HaueHHEe BOJBI B )KU3HU JIFOAEH U IPUPOABIL.
Bona kak yHUKaJIbHBIN PacTBOPUTENb. Y IUBUTENIbHBIE XHMUUYECKHE CBOMCTBA BOJBI. DKOJIOTHYECKOE
3HaYeHHE BObI, OXpaHa BOJBI U JIP.).

V. XuMnueckue peakuuu.

Teopus (6a308vlil yposens). DIEKTPOHHAS TIPUPOJIA XUMUUECKOH peakunu. Knaccudukarms
XUMHUUYECKOU peakuuu. OKUCINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN. DHEPreTUKA U HallpaBJICHUE
XUMHMYECKUX peakuuil. TepmoauHaMuka, 94To OHa u3ydaer. MI3mMeHeHue 3amnaca SHEpruy B
pearupyroiei cucreme. DHTanbnus. TemnoBoi 3¢ dexT Xumuueckoi peakiuy. 3akoHHbI [ ecca.
OHTanenuKu 00pa30BaHUs U CTOPAHUS BEIIeCTB. BO3MOXXHOCTP M HanpaBJIeHNE POTEKaHUS PEaKLUi.
Outponus. DHeprus ['nbca. YcnoBust caMOnpou3BOIBHOTO MTpOTeKaHus peakiuu. Kuneruka n
XUMHUYECKOe paBHOBecHe. CKOPOCTh XUMUYECKON PEAKIIMH. 3aBUCUMOCTb CKOPOCTH OT Pa3INYHBIX
¢dakropoB. 3akoH neicTByronux Macc ['ynpaodepra - Baare. Kunernueckoe ypaBHeHHE CKOPOCTH.
3aBHCHMOCTb CKOPOCTH XMMHUECKON peakiuy oT Temneparypsl. [Ipasmio Bantropda. Dueprus
aKTUBaLUU.

Jononnumensno meopus yueono-uccnedoeamenvckuii ypoeens. Karanus. 'oMoreHHsIi 1
rereporeHHbIi kartanus. Katanus u narubuposanue. Mexanusm JeiictBus karaiausaropa. [Ipuunnbt
M3MEHEHHS CKOPOCTH PEAKLMHU OT TeMIepaTyphl U KaTanuzaTopa. OOpaTiuMble U HeOOpaTUMBbIe
peakuuu. XuMuueckoe paBHoBecue. Koncranra pasHoBecus. CMelIeHHEe XMMUYECKOTO PAaBHOBECHSI.
Ilpakmuka. PaccranoBka KO3 (QHUINEHTOB B OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIUIX
METOJIOM JIEKTPOHHOr0 OajlaHca U METOJOM IoIypeakiuii. PacueTHsle 3anauu:

1. PacueTs! TemoBbIX 3G PEKTOB XMMUUECKUX PEAKIUIl 10 Ter1oTa 00pa30BaHuUs UM CTOPAHUS
UCXOIHBIX U 00pa3yIOIUXCS B PE3yJIbTaTe PEAKI[H BEILIECTB.

2. PacueTsl, CBA3aHHBIE C BO3MOKHOCTBIO ITPOTEKAHUS PEAKIIUH C UCIIOJIb30BAHUEM CTaHIaPTHBIX
sHepruii ['ubca.

Hemonctparuu: 1. OnbITh, TOKa3bIBAIOLINE CMELICHHE XUMUYECKOro paBHoBecus. JlabopaTopHbie
OIIBITHI:

1. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT KOHLIEHTPAIMH PEarupYIOIINX BEUIECTB, IOBEPXHOCTU
CONPUKOCHOBEHHSI, TEMIIEPATYPBHI.

2. letictBue Ononornueckux (epMEeHTOB Ha MPOILIECC Pa3IoKEeHUs TIEPOKCHIA BOIOPOIA.

V1. XuMust HeMeTaJ1J10B.

Teopus (6azoevtit yposens). O0G30p MO MOJIOKECHUIO B nepuoandeckoi cucreme J[.M.Menneneesa.
CrpoeHue aToMOB.

Jlonoanumensno meopus yuedHo-ucciedosamenvcKuil ypoeens. Vzmenenue coctaBa, CTpOEHUE U
CBOMCTB IPOCTHIX BEUIECTB-HEMETAIIOB, 00paOOTaHHBIX dJIEMEHTaMH: 1) oHOro nepuosa; 2) oJHON
rpymnnsl nepuoguyeckon cucteMsl J[.1M.Menneneena.

Ilpakmuxka. JlemoHcTpauuu: MoJenu KpUCTAIIMYECKUX pemeTok. JlabopaTopHble OMNbBITHI:
[Tonyuenue mnnactuyeckoir cepnl. PacueTHble 3amauum: Pemienuwe 3amau pa3HbIX THUNOB. Bbimyck
XMMHMUYECKOM CTEHra3eTbl Ha OCHOBE H3Yy4eHHOro wmarepuaina. CocTaBieHHE 3aHUMATEIbHBIX
KpPOCCBOP/I0B.

VII. Xumus MeTaII0B.
Teopus (6azoeviit ypoeens). O030p METAIIOB TO TOJOKECHHUIO B TEPUOAUYECKON CHCTEME

ILI/I.MGHI[GJ'IGGBB h CTPOCHHUIO aTomMma. BI/II[BI KPpUCTAJUIMICCKUX PEHIICTOK MCTAJIJIIOB. CrnaBel.
KI/ICJ’IOpOI[HBIe COCAMHCHUA MCTAIJIOB, U3BMCHCHHUC UX CBOICTB B nepuoJax M I'JIaBHBIX IMOATPYIIIIAX
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nepuoaAnYecKoil cucteMbl. [loHaTrne o mepuokcuaax M THAPUAAX. DIEKTPOXUMHUUECKHUE MPOIECCHI.
[TonsiTue 006 5JIEKTPOJHOM TMOTEHIHANE. ODJIEKTPOXUMHUYECKHM Pl HaNpsDKEHUH  METallyIoB.
lanpBaHMYECKU DTIEMEHT.

Jlononnumensno meopus yueoHo-ucciedosamenbckuil yposens. OcoOCHHOCTH 3aITOTHCHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB METAJIIOB MOOOUHBIX NoArpymil. [IpuunHa cXoqHBIX 3HAUEHU I
paznycoB aTOMOB. DHEPrusi HOHU3ALUU TUX SJIEMEHTOB.

Ilpaxmuka. [IemoHcTpanuu:

1. Monenu KpUCTAJUIMYECKUX COSIMHEHUN METAJLIOB.
2. O0pa31pl METAJIOB | CILJIABOB.

3. OkucauTENnbHBIE CBOMCTBA COETUHEHHH Xpoma (4).

JlaGopaTOpHBIE OIBITHI:
1. PaccmaTpuBaHue 00pa3iioB METaJUIOB U CILUIABOB.
2. CocTaBiieHUE TaJIbBAaHUYECKOH MAPBI.

PacueTHrie 3aa4uu: pCUICHUE 3aJa4 Pa3HbIX THUIIOB.

VIll. AToroBsbie 3aHsITHA.

Teopus. Bo3MOXHOCTH JAIIBHEUIIIETO U3YUYEHUS TEMBI.

Ilpakmuka. Xumndeckuii Beuep "Xummueckue uyzneca" Pa3paboTka cueHapusi M peneTHLIUH.
Hoodopmnenne mnoprdonmo u mpoekTHOH mnanku. MToroBas koH(epeHLHs ¢ NpUTIANICHHEM
CIEUAINCTOB MHCTUTYTA SKOJIOrUH BOIKCKoro 6acceitna PAH. KomnnexkTiuBHOE 00CcyX/1€eHIE HTOTOB
rofa W WHAWBHUIYaJbHOE OCMBICICHHE CBOeH aesTenbHOCTH. KoHCymbramus «AHamM3 KadecTBa
BBINOJIHEHHS] ITPOCKTAY.

Hmozoeasn ouaznocmuxa. Ankera-tecT «TepMUHOIOIMYECKH MUHUMYM FOHOTO XMMHUKa». AHAIU3
UTOrOB KOoH(epeHInH. AHAIN3 MOPTHOINO HCCIETOBATEILCKUX U TBOPUECKUX padoT.

1.13. Copnep:xanue nporpammbl 1 roga odydyenus.

No Tema OcHoBHOE KonnuectBo
/1 ypoka coaepKaHue 4acoB
1. | Hasaiite moznakomumcs. | Xumus. IIpoucxoxnenue ciaosa "xumus'". 1

MecTo XUMHUHU Cpeau HAYK O IPUPOJIE.
Xumus - sKCnepumenmanvHas HayKa.

2. | [Ipaktuueckas padota WHcTpyKTaxk o mpaBuiIaM MOBEACHUS Ha 1
«3HAKOMUMCSI € 3aHATHAX. 3HAKOMCTBO C XUMHYECKOM
XHMHUYECKOM n1abopaTopueii, 000pyI0BaHUEM U MPABUIAMH
nabopartopuen, ee Oe3omacHoi paboThI
000pyI0BaHHEM, C Cocmaenenue uHOUBUOYANbHO20 NIAHA
npaBuIaMy O€30MIACHOCTH | NPOEKMHOU 0esimenbHOCmU Ha 200.
B HEW»

3. | U3 wero moctpoen mup? | BemectBo u Teno. BemecTBa BOKpyr Hac U B 1

Hac caMux. CBOMCTBA BEIIECTB: arperatHoe
COCTOsIHUE, LIBET, 3aIlax,
3IEKTPONPOBOJHOCTb, TEIJIONPOBOAHOCT U
T.1. 3a4eM HYKHO 3HaTh CBOMCTBA BEIIECTB?
Kamensb - nepBblif 00bEKT N3ydeHus
YEJIOBEKa.
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Kak u3smenuts
BEIIECTBO?

[IpeBpaiieHre BEIECTB Apyr B Apyra.
Xumnueckas peakuusi. [lpuzHaku u ycioBus
TEUEHUSI XUMUYECKUX peakuuil. 'openbe -
OJIHA U3 IIEPBbIX XUMHUECKHX peaKIuil,
U3BECTHBIX 4eloBeKy. Ponb orus B
CTaHOBJICHUHU 4esioBeKa. Jleren el u Muds1 00
orte. BeiecTBa roproune 1 Heroprodue.
W3yueHne peakuuy ropeHus.

HImanw - 0cHO80NONI0JICHUK Meopuu
@noeucmona. Poro M.B.Jlomonocosa u
Anm.Jlagyasve 6 0b6vaAcHenuu peakyuu
20peHus.

JlaGopaTopHBIE OIBITHI:

1. PaccmaTpuBaHue NIpeaMeTOB, CIEIAHHbBIX
U3 OZIHOTO U TOT'O K€ BEIECTBA.

2. PaccmaTpuBaHue IPEIMETOB, CAEIAHHbBIX
U3 Pa3HBIX BEIECTB.

3. PaccmaTpuBaHue BEIIECTB C Pa3HBIMU
(u3NIeCKNMH CBOMCTBAMH.

5. | Ilpaktuueckas padota ®u3ndecKne CBOUCTBA BEIIECTB.
«MHoroo0pa3zue
BEILIECTB»

6. | [Ipaktuueckas padota [TpoBOIMM XMMHYECKUE PEAKLIUU C LIETBIO
«Kak 3acTaBUTD BBISIBJICHHSI TPU3HAKOB U yCIOBUH T€UCHUS
BEIIECTBA PEArMpOBaTh | XMMUYECKON PEAKIHH.

APYT ¢ Ipyrom?» JlaGopaTopHBIE OIBITHI:
1. BeimonHeHne ONBITOB, HILTFOCTPHPYIOMINX
¢u3nvecKrne 1 XUMUYECKHE SIBICHUSI.

7. | [IpakTuueckas padboTa Hab6nronenue 3a ropsimeid CBe4oi.

«[Tmams cBeuw. CnuproBka. Cyxoe roprouee
HarpeBarensHbie
IpUOOPHI»

8. | 3arisiHeM BHYTpb N3 gero cocrosaT BemectBa? Jlenmumo jm

BEILIECTBA BEIIIECTBO /10 OECKOHEUHOCTH? ATOM -
HeJlenMMasi 4acTuIa, COCTaBHast 4acTh BCEX
BellecTB. Monekynbl. XUMUYECKHI IIEMEHT.
BeniecTBa mpocThie U CIOKHBIE.

9. | Xumuueckas O3HaKOMJIEHHE C CHMBOJIAMH 3JIEMEHTOB.
OUCHMEHHOCTb. Cumsonsl H, 0, S, P, C, 1, Br, Cl, Si. [Toastue

XUMUYECKOH (HOpMYIIBI.
10. | BemectBa Bokpyr Hac UYucrtsie BemecTBa 1 cMecH. OTHOPOIHBIE U

HEOHOKpaTHbIe cMecH. CiocoOb!
Pa3BOCHUS CMECCH: OTCTauBaHUE,
(buIbTpOBaHKE, IEPEKPUCTAIITH3AIHS,
NeperoHka, xpomMarorpadgus.
Jlabopamopnvle pabomui:

1. Paccmampusanue 06pa3yo8 npocmulx u
CILOJICHBIX 8EULeCNE, MUHEPATIO8 U 2OPHBLX
nopoo.
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Ipaxmuueckue pabomoi:
1. Pazoenenue cmecu uepHuia-600a
Xpomamoepaguetl.

11.

[Ipoctelie BemecTna.

Krnaccudukarus BemecTs Ha MPOCThIe U
cioxHble. Jlenenue mpocThIX BENIECTB HA
MeTaJUTbl M HeMeTalTbl. CHMBOJIBI METAJNIOB
Al Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg,
Ni, Cr, Mn.

Memanner opesnocmu. bponzoswiii u
Jcenesnvlil gexa. Ilonyuenue memannog 6
opesnocmu. Ilepuoo arxumuu. Bewecmsa-
Hesuoumku. [Ineemamuueckas xXumus.
C.Ieiinc u eco nnegmamuyeckas 6aHHA.
Ilpakmuka (yznydaennsiit yposens).
JlabopaTopHbie paOOTHI:

1. M3ydaeM cBOMCTBA METAJLIIOB.

2. PaccmarpuBaHue CIIaBOB MEIU | JKEJe3a.

IIpakmuueckue pabomuwi:
1. Ilonyuenue meou u3z manaxuma.

12.

Urto 3acraBmusier
BEIIECTBA TOPETH?

Kucnopog, ero orkpeitue. [lonyuenue
KHCIIOPOJIA U3 TTEPMaHTaHaTa KaJusl.
Cobupanne KHcIopoia AByMs CIIOCOOAMM:
METO/IOM BBITECHEHHS BO3/lyXa U METOIOM
BBITECHEHUs BoZbl. OmpesiesieHne KUCIopoaa.
["openwue cepsl, yriis U xKele3a B KHCIOPOJeE.
[TpakTrueckue paboTHI:

1. ITomyuaem, coGupaem 1 orpeensiemMm
KHCJIOPO/I.

13.

Camplil TPOCTOM 2JIEMEHT
BO BCEJICHHOM

Bonopon - camblii nerkuii ra3. Mcropus ero
otkpbITus. ['openue Bonopoaa " pemyqas
cMmech". OnpeneneHue Bo10poa, ModyueHue.
[IpakTudeckue pabOTHI:

1. ITomygaem, coOupaem u orpeaesnsieMm
BOJIOPO/I.

14.

3HAaKOMBIA HE3HAKOMEL]

Yraekucnsiid ra3. [lomydenue ero u3 Mpamopa
win Mena. Onpenenenre yrileKucaoro rasa ¢
MOMOILBIO U3BECTKOBOM BOJIBI.

15.

YeM MBI OBIITHM?

CocraB Bo3nyxa. M3yuenue coctaBa Bo3iyxa.
Ponp A.JlaByasbe. [ToHsATHE 00 HHEPTHBIX
razax. HeoH, aprou, ux npumeHeHue.

16.

Kucnele BemecTsa B
MIPUPO/IE.

Kucnotsl. Kucnotst B npupoge. PactBopenne
KHUCJIOT B BoJ€e. [lelicTBHE CepHOM KUCIOTHI Ha
TKaHb. Mepbl MPeI0CTOPOXKHOCTH MPHU paboTe
¢ kucimoramu. JlelicTBUE KMCIOT Ha
VHIUKATOPBI.

JlaGopaTopHble paOOThI:
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1. OGHapy>keHue KUCIOT B MPOIYKTaX
UTaHUSL.

2. JlelicTBUSI MHAUKATOPOB HA KUCIIOTHI

17.

Enxune Bemecrsa B
MPUPOJE.

OcHoBanus. PacTtBopeHue ocHOBaHUi B BOJIE.
[lenouu. JleiicTBUE 1IeNI0UEl Ha OpraHU3M
YyenoBeka. Mepsl pe1ocTOpOKHOCTH TPU
pabote co menodamu. JlelicTBre menoyeit Ha
WHIUKATOPBHI.

JlabopaTopHbie paOOTHI:

1. JleiicTBHsI MHOAMKATOPOB HA ILEIO0YH.

2. PacTBOpeHne OCHOBaHUH B BOJIE.

18.

Bce nu comm conenrle Ha
BKyC?

Comu. Kakue 6p1Batot conu? Conu B
npupoze. [loBapeHHas cons. Ponb
MOBAPEHHOMN COJIM B HICTOPUH YEJIOBEYECTBA.
JlabopaTopHbie paOOTHI:

1. PaccmarpuBanue 00pa3iioB COIEH.

19.

BemiecTBa Hartrero tena

Opranudeckue BEemecTBa: OCIKH, KHUPHI,
YIJIEBO/IbI, HYKJICMHOBBIE KHCIIOTBI, KX POJIb
JUTS )KABBIX OPTaHU3MOB.

IInacmmaccel u 6010KHA. 3ayem OHU HYHCHBL
yenogexy; M3 ueeo ux nonyuarom.
Jlabopamoprvle pabomsi: 1.
Paccmampusanue obpazyoe niacmmacc u
B0JI0KOH.

20.

Kak 3anucath BemecTBo
Ha Oymare?

Xumudeckas popmyra. BaneHTHOCTB.
Omnpenenenne BaICHTHOCTH 110 XUMUYECKOM
dhopmyie.

Cospemennvie meopuu dunapHocmu
9/1eMeHMO8.

Cocrapnenue Gpopmya OMHAPHBIX
COEIMHEHHH M0 BaJIEHTHOCTH HJIEMEHTOB.

21.

XUMHYECKHE
MPEJI0KEHHUS.

3aKOH COXpPAaHEHUs MacChl BEILIECTB.
XVMUYECKHE YpPaBHEHUS.
CocraBieHnue XUMUYECKUX ypaBHEHUI.

23.

PaznooOpasue
MIPEBpAILCHUI B IPUPO/IC

CyIHOCTh XUMHYECKON peakiuu. THIIbI
XUMHAYECKUX PEaKIHUA: pa3ioKeHus,
3aMeleHus 1 oOMeHa. Peakuuu 3x30- u
sHI0TepMUuYecKre. Peakuinm obpatumeie u
HeoOpaTUMBbIE.

JIaGopaTopHBIE OBITHI:

1. Pa3noxxeHne Manaxura pu HarpeBaHUU.
2. 3aMenieHre Meau B pacTBOPE XJI0pHIa
Menu (2) )Kene30M.
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24,

[Touemy peakuuu
MPOTEKAIOT C pa3HOU
CKOPOCTBIO?

@DaKTOpBbl, BIUIIOLIME HA CKOPOCTh PEAKIUH.
KaranuzaTopsl 1 HHTUOUTOPEI.

25.

PoncrBennuku kucnopoaa

Knaccudukarus u cBoiCTBa BEIIECTB.
MHoroo6pa3ue Bemects. Kiaccudukanus
BEIIECTB 110 cocTaBy. OKCH/IbI, X COCTAB.
[Tony4yeHne OKCUI0B peakel TOpeHUs
IPOCTBIX U CIIOKHBIX BeliecTB. CocTaBiieHUEe
YpaBHEHUH peaKI1 FOPEHUs CIOKHBIX
BEUIECTB. Y CIIOBUS BOSHUKHOBEHUS U
npeKpaiieHus ropeHus. MenienHoe
okucieHue. Mepsl npeaynpesKaeHus
noxapoB. Kimaccuukanus okcumaoB Ha
OCHOBHbI€, KUCIIOTHBIE, aM()OTEpHEIE..

Cocmasnenue ypagnenuti peakyuu 20peHus
CTIOJICHBLX BEUeCms.

JlabopaTopHbIe paOOTHI:

1. Paccmotpenune o6pas3ioB OKCHIOB,
OCHOBAaHHUM, COJIEH.

2. UccnenoBanue NpoayKTa rOpeHUs yIiisl B
KHCIIOpOJIE.

26.

YeM ommacHbI KUCIOTHI?

Kucnotsl, ux cocras, Kiaaccu(pHKaIys Ha
KUCIIOPOIOCOIepKaIIie U OECKHCIOPOTHBIE,
Ha OJJTHOOCHOBHEIE, IBYXOCHOBHEIC U
TpeXOoCcHOBHBIE. KHCITOTHBIH 0CTaToK.
BasleHTHOCTh KHCIIOTHOTO OCTaTKa, POib
KHUCIIOT JUISl OPTaHU3MOB PacTeHHH,
’KHBOTHBIX U YEJIOBEKA.

JlabopaTopHbIe paOOTHI:

1. Paccmotpenue o0pa3oB KHCIOT

27.

Kak neiiTpanuzoBaTh
menoypb?

OcHoBaHus, ux coctas. [ mapookcorpymnma.
[[lenoun ¥ HEpaCTBOPUMEIE B BOJIE
OCHOBAHHUS, COCTaBIICHUE (POPMYIT COJICH TIO
BaJICHTHOCTHU MeTaJllIa ¥ KUCJIIOTHOrO OCTaTKa
JlaGopaTopHbIe paOOTHI:

1. PaccmoTrpenue oOpa3iioB OCHOBaHHI.

2. O3HaKOMJIEHHE CO CBOMCTBaMU
TUIPOKCUIOB HaTpwsl, Kanbius, mean (1) nmm
xenesa (11).

3. B3aumozeiicTBue 11e104ei ¢ KUCIOTaMU.
4. BzanmoielicTBHE HEPACTBOPUMBIX
OCHOBAHHUH ¢ KUCJIOTaMH.

28.

OnacHa 11 noBapeHHast
COJIB?

Krnaccugukanus coneii Ha cpejHIE, KUCTIbIE U
ocHoBHbIE. [IunieBas cona 1 Manaxur Kak
MIPUMEPBI KUCIIOM U OCHOBHOW COJIEH, COJIU
OpraHu3Mbl B OpraHU3ME YEIOBEKA.
JlaGopaTopHble paOOThI:

1. PaccmoTrpenue oOpa3iioB coei.
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29.

XUMHS U KU3HbB.

Xumus BO Bcex cdepax ku3HU. OCHOBHBIE
HANpaBJIEHUS] Pa3BUTHUS XMMHUHU B MUPE U B
HaIlleM ropoje, 001acTu, CTpaHe.
Boszmooicnocmu  danvuetiweli  paspabomxu,
PAa3eumusi memvl Hay4Ho-UCCIe008ameNbCKOU
pabomui.

30.

B3 Ha Mup BOKpyT Hac
C TIOMOUIBIO XUMHUU

Kpyrineiii cron «B3risa Ha Mup BOKpYT Hac ¢
TIOMOIIBEO XUMHI)

Omuemnas kongepenyus no peghepamuéHbvim
U IKCNEePUMEHMANbHBIM PAOOMAM.
Konnexmuegnoe oocyscoenue umozog 2ooa u
UHOUBUOYATIbHOE OCMbICIEHUE C8Oell
oeamenvrocmu. Koncynomayus «Ananu3z
Kauecmea 6biNOJIHeHUs NPOeKmay.

Hmozoean  Oouaznocmuxa.  AHKeETa-TecT
«TepMUHOJIIOTMYECKUH ~ MUHUMYM  FOHOIO
XUMHKa. Ananm3 moptd oo
UCCIICIOBATEIbCKAX pabOT W TMPOCKTHBIX
naroK. AHaJIM3 UTOrOB KOH(EpEeHIIUH.

Conep:xanue nporpamMmsbl 2 roga o0y4eHust

1.13. Conep:xkaHue nporpamMmsi.

Ne
/1

Tema
ypoka

OcHoBHOE
cojiepKaHue

KoanuectBo
JacoB

BBenenue

[IpesenTanus Kypca: Lenu 1 3aJauu,
OpraHu3aIys 3aHATHH U UX CTIeHU(HKa.
WHCcTpyKTaXX 1O TeXHHKE OE30MacHOCTH.
HenoBas wurpa «llmanupoBanue pabOTHI
00beIMHEHUs». 3HAKOMCTBO C KaJeHIapeM
KOHKYPCHBIX MEPONPUATUH.

3nakomcmeo ¢ Kanenoapem  KOHKYPCHbIX
MEpOnpUAMUL, 8 KOMOPbLIX MOMHCem NPUHIMb
yuacmue asmop HAYYHO-UCCIE008AMENbCKOU
pabomsi.  Cocmagienue UHOUBUOYATLHOSO
NIAHA  UCCAE008AMENLCKOU U NPOEKMHOU
oesmenvhocmu  Ha 200. Koucynemayus
«Oghopmnenue npoexmmuoti nankuy. Pacckas,
beceoa, paboma ¢  OONOIHUMENbHOU
aumepamypou.

Bxoonaa ouaznocmuxa. Aukera «3Haro — He
3HaI0. YMEI0 — HE YMEIO».

3aryisiHeM BHYTpb aToMa

OBoNONMS  TPEJACTaBleHud 00 aTOMHOM
CTPOEHUN BEIIECTBA. ATOMHUCTHKA JPEBHUX
YYEHBIX. Ponb M.B.JIomonocoBa u
J.JlanbToHA B pa3BUTHH ydeHUs 00 aToMax W
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Mmosekynax. CIlIO)KHOe CTpOeHHE aTroma.
Mopenu atomoB. [linanerapHas Moesb aToMa
3.Pesepdopna. [IpoToHHO-HEHTpOHHAS
Teopusi. CoCTOSIHUE DJJIEKTPOHOB B aTOME.
Iloustue  kBanmTOBHIX  umcell. Cocrtas,
CTpPOCHHE M CBOWMCTBA 3JIEMEHTOB, B aroMax
KOTOPBIX 3aMOJIHSIOTCS 1, 2, 3
sHepreTudeckue ypoBHU. CBOICTBA aTOMOB:
panuyc, SHEpPrUs HOHHU3ALMU, CPOACTBO K
3JIEKTPOHY, 3IEKTPOOTPHUIIATEIHLHOCTD,
W3MEHEHUE OSTUX CBOICTB B IMEpPHOAAX H
TJIaBHBIX MOJIPYIINAX.

Ocobennocmu  3anoIHeHUs  21eKMPOHHLIX
0007104eK  amomMo8  OONbLWUX — NePpUOOOs.
Tlonamue o nanmanouodax u akMuHOUOAX. .

3HAKOMBTECK,
H.M.Menneneen

XYMUYECKHI Beuep 0 )KU3HU U
nestenpHOCTH J[.U. Menaeneera (I1nan:
JleTcTBO M I0OHOCTB. Y4eOa B YHUBEPCUTETE U
3a rpanunen. Hayuneie OTKpeITHSL.
[lenaroruueckas 1€ TEILHOCTD).
OdopmiieHne My3bIKaTbHOE U
XYJ0KECTBEHHOE.

NuTtennexryanpHas urpa
"Yro? I'me? Korpa?" o
MEPUOIUYECKON CHCTEME U
XapAKTEPUCTHKE
3JIEMEHTOB

Ileppomuyeckuii 3aKOH CTPOCHHMS aTOMOB.
ITepnogmueckoe H3MEHEHUE CBOWCTB
3JIEMEHTOB 51 )50, COCIMHEHNN.
Ilepnonnueckas cucreMa XUMHUYECKUX
anemenToB J[.M.MenneneeBa - oroOpakeHne
NEPUOANYECKOro0 3akoHa. CBs3b CTpOCHHE
aToMa, CBOMCTB 3JIEMEHTA M €r0 COCAMHCHUI
¢ mnomoxenuem ero B Ilepuoanueckoit
cucTEME XUMHAYECKHUX 3JIEMEHTOB
J.11.Menaeneena.

Kak yctpoeno BemiectBo?

DJeKTpOHHAs TPUPOAA XUMUYECKOH CBS3H.
Crioco0b1 00pa30BaHMsI U BUIIBI XUMHYECKOM
cBsi3u. CBOMCTBA KOBAJICHTHOW CBSI3U: JIJIMHA
CBSI3U, SHEPTHSI CBS3H, HAIIPABICHHOCTH
cBsi3u. ['eomerpus monexyin. [lonsipHOCTD
CBSI3U U MOJISIPHOCTBH MOJIEKYJI. BaneHTHOCTS ¢
TOYKH 3PEHHS SJIEKTPOHHBIX MPEICTABICHUH.
CpaBHeHUE MMOHATUI: BaJICHTHOCTD U CTETICHb
okucienusi. CTpoeHue BenecTBa. Y pOBHH
OpraHu3aluy BenecTBa. AMopdHbIe U
KPHCTATMYECKHE BEIIECTBA.
Kpucrannmueckue pemerku. CBs3b cocTaBa u
CTPOEHUS KPUCTATUTMIECKON PELIETKH CO
CBOMCTBAaMH BEILIECTB.

Ionamue arnomponuu Ha npumepe
QNLIOMPONHBIX BUOOUIMEHEHUI Y2nepooa-
anmasza u epaguma. Ilpuuunvr Mmnocooopasus
sewecms.

Ilpakmuka. JIeMOHCTpalli MOZENEN
KPUCTAJUTMYECKOMN pelIeTKU. DKCIIEPUMEHTHI
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110 BBIpAIIMBAHWIO KPUCTAJLJIIOB.

PactBops! Ha mutanere
3emis

OBONIOLMS NPEACTABICHHUI O pacTBOpax.
dusnueckas Teopus pacTBopoB. TerioBsle
SIBJICHUS TIPY PACcTBOpaxX. XMMUYECKast TEOPUS
pactBopoB JI.M1.MenneneeBa. CoBpemeHHas
TEOpHUsl PACTBOPOB KaKk O0TOOpa’keHHE TEOPUU
JIEKTPOIUTUYECKON TEOPUH

N .Mennaeneena.

Ponv B.A.Kucmsakosckoeo u U.A.Kabnyxkosa 6
coz0anuu meopuu pacmeopos. Hon
2UOPOKCOHUSL, J[JOHOPHO-AKYENMOPHAS CE:3b.
Ceoticmea uonos. Xumuueckue ceoticmea
anekmponaumos. Ceoticmea
83aUMOo0eticmayowux uoHos. 1 uoponus
conell. Dnekmponu3 pacniagos u pacmeopoas.
Ilpakmuka. JleMOHCTpanuu:

1. Beienenue u norJioneHue TerIoTh IPH
PACTBOPEHHH Pa3IMYHBIX BEIIECTB.

2. UccnenoBanne HEKOTOPBIX CBOMCTB HOHOB,
I[BET, MBUIKOCTh Ha OIIYITh, N3MEHEHHUE IIBETA
WH/INKAaTOPOB.

3. DieKTpoNm3 pacTBOPOB Xyopuaa Meaun (2)
¥ MOHM[IA KaJIHSL.

JlaGopaTopHBIE OIBITHI:

1. UcnipiTanue pacTBOpoB, conei
HH/IUKAaTOPOM.

2. Y naneHuie BOJbl ¢ MEJHOTO KyIopoca.
[IpeBpamenue cynbdara menu (2) B METHBIHA
KyIopoc.

[TpakTudeckas pabora.
Pemenne
HKCHEPUMEHTAIBHBIX
3ajJa4 1o TeMe
«QNEeKTpOIUTUYECKAs
JICCOLIMAITHS)

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

Pemenue 3agay Ha
pacTBOPHI

Brruncaenue ¢ INPUMCHCHHUCM MOHATUM
CKKPHUCTAJIIOTUAPATBD.

Pemenue 3amau Ha pacTBOpHI a) %
KOHLIEHTpAIMH, 0) MOJISIpHAsI KOHLIEHTPAIIHS

10.

Urpa — npexacrasienne
«Bona - ynuBuTensHoOe 1
YHUKAJILHOE BEIIECTBOY

Ponp u 3HayeHuwe BOABI B JKU3HM JIOAECH U
IPUPOJIBL.

Bopa kak yHuKaabHBIA PaCTBOPUTEIND.

VY auBUTENbHBIE XUMHUYECKHUE CBOWCTBA BOJIBI.
DKOJIOrM4ecKoe 3Haue€Hue BOJIbl, OXpaHa
BOJIBI U JIp.
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11.

B mupe xumnueckux
peakuui

DJIEKTPOHHAs IPUPOIa XUMUUYECKOM

peaxiun. Knaccudukanus XuMuyeckon
peakiuu. OKUCIUTEIbHO-
BOCCTAHOBHUTENbHBIE PEAKIIMH. DHEPreTUKa U
HallpaBJIE€HUE XUMHUECKUX PEaKkUuid. Y CJI0BUS
CaMOITPOU3BOIBHOIO IPOTEKAHUS PEAKIIUH.
Ilpakmuka. PacctanoBka KO3 (QHUIHEHTOB B
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKIsIX METOJOM AJIEKTPOHHOr 0 Oananca u
METO/IOM MOJIYpEaKIUH.

12-
13.

TepmonnHamuka

TepMonuHamMuKa, 4TO OHA U3y4aeT.
M3meHeHue 3amnaca SHEPruM B pearupyroien
cucreme. DHTanbnus. TennoBoi rp et
XUMHYECKON peakuuu. 3akoHHbI ['ecca.
OHTanenuu 00pa3oBaHUs U CTOPAHUS
BeIlecTB. BO3MOXHOCTh 1 HanpaBiieHHE
IIPOTEKaHMs peakuuil. DHTPONUs. DHEPIUs
I'n66c¢a.

PacuerHsbie 3amaun:

1. Pacuets! TemnoBbIX 3P PEKTOB XUMHUECKIX
peaknuii o TerjaoTa 00pa3oBaHUS MU
CTOpaHMs UCXOIHBIX U 00pa3yIOIUXCs B
pe3yibTaTe peakiuy BEIIeCTB.

2. Pacuetsl, CBsI3aHHBIE C BO3MOXHOCTBIO
IPOTEKAHUS PEAKIUH C UCIIOJIb30BAHUEM
CTaHIIApTHEIX dHepruii [ mooca.

14.

[Touemy mpoucxoauT
XUMHYECKas peakuus?

KuneTrnka u XuMHuecKoe paBHOBECHE.
CKOpOCTh XUMHUECKON PEaKIINH.
3aBHCUMOCTb CKOPOCTH OT Pa3INYHBIX
(hakTOpOoB. 3aKOH JEHCTBYIOIUX MacC
I'ynbnbepra - Baare. Kunernaeckoe
ypaBHEHHE CKOPOCTU. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH PEaKIUU OT TeMIepaTyphbl.
[IpaBuno Bant-T'odhdda. Dueprus
AKTHBAIIHU.

Kamanu3s. I'omoecennwiii u cemepocenuwiii
kamanuz. Kamanuz u uneubuposanue.
Mexanuzm deticmsusi kamanuzamopa.
Tpuyunvl usmenenus cKOpocmu peaxyuu om
memnepamypbel U Kamaiuzamopa.
Obpamumbie u Heobpamumvle peakyuu.
Xumuueckoe pasnosecue. Koncmanma
pasnosecusi. CueujeHue Xumuieckoeo
pasHosecus.

Hemonctparuu: 1. OnbIThL, TOKa3bIBAIOIIHE
CMEUICHUE XUMHUYECKOT'0 PABHOBECHSI.
JIaGopaTopHBIE OBITHI:

1. 3aBUCUMOCTB CKOPOCTH PEAKIHH OT
KOHIIEHTPAIMK pearupyroux BeecTs,
MOBEPXHOCTH COMPUKOCHOBEHUS,
TEeMIEpPaTypHl.

2. [leiicTBue OMOIOrMYECKUX (PEPMEHTOB Ha
IPOIECC Pa3I0KEHHsI IEPOKCH]IAa BOJOPOJIA.
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15. | Xumus HemeTaioB O0630p 1O TMOJNIOKEHUIO B TIEPUOTUICCKOM
cucreme J.N.Menpeneesa. Crpoenue
aTOMOB. AJIJIOTpOMUS.

H3zmenenue cocmasa, cmpoenue u ceolicme
npocmuvlx geujecme-Hememaios,
obpabomanubix dnemenmamu: 1) 00HO20
nepuooda; 2) 00HOU 2pynnvl NepuoouUyecKol
cucmemnt [[.M.Menoeneesa.

Ilpakmuka. JlemoHcTpanuu: Mopnenu
KPUCTALTHYECKIX PEIICTOK.

JlaGopaTopHBI€ OIBITHI:

[Tomyuenue NIacCTUUECKON CEpBI.

16 | Poxxnmaromue conu ["anoreHsl. Crpoenue, CBOIICTBA.
buonorunueckas ponp rajJioreHoB.

17. | «lyx orHs» Cepa, crtpoenue, cBoiictBa. CoemuHEHUS
CepBIL.

18. | Ee BenmuecTBO CepHast CepHas  kucClOTa, CTPOCHHE, CBOWCTBA,

Kucnora! NIpUMEHEHNE, TOTYYEHHE.

19. | Be3xxku3HeHHBIN d1eMeHT | A30T, cTpoeHue, cBoicTtBa. CoeanHEHUS
a3oTa.

20. | Yriepoa — ocHOBA JKU3HHM | YTiepon, cTpoeHue, cBoicTBa. CoequHEHUs

Ha 3emuJie. yriepozaa. YTiiepoaHble HAHOCTPYKTYPBI.

21. | CunukaTHBIA MUD. Kpemuuii. CunukaTHas TPOMBIIIICHHOCTb.
Crekio, kepamuka.

22- | Pacuetnple  3amaum ¢ | Pemenne 3amau  pasHeIX TUHOB. Brimyck

23. | ydacTueM HeMeTaslioB XMMHYECKOH  CTEHTa3eThl Ha  OCHOBE
U3y4eHHOr0  Marepuaa. CocraBnenue
3aHUMAaTEJIbHBIX KPOCCBOPIOB.

24- | Xumus MeTajioB O030p MeTaIOB 1O  TIOJOXKCHHIO B

25. nepuoandeckor cucreme /[.M1.Menneneesa u

CTPOEHHIO aToMa. BHIBl KPHUCTAIUIMYECKHUX
pemerok MeramioB. CraBbel. KuciaopoaHsie
COCJIMHEHHS]  METAIJIOB; H3MEHEHHE  HX
CBOMCTB B MEPHUOAAX U TJABHBIX MOATPYIIAx
nepuonnyeckod  cucrembl.  [lonsitue o
NEPUOKCUIAX U THAPUAAX.

Ocobennocmu 3anonaneHus 21eKmpoHHbIX
000/104eK amomo8 Memaios NOOOYHLLX
noozpynn. Ilpuuuna cxoOHblX 3HaYeHUU
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paduycoe amomoe. 3H€p2uﬂ UOHU3aAYUU smux
IJIEMEHRMOB6.

Ilpaxmuka. JleMoHCTpaIuu;

1. Monenu KpUCTAUNIMYECKUX COeAUHEHUMN
METaJIIOB.

2. O0pa3ipl METAJIOB | CIIJIABOB.

3. OkucnIUTENbHBIE CBONCTBA COSTUHEHU N
xpoma (4).

JlaGopaTopHBIE OIBITHI:
1. PaccmatpuBanue o0pasiioB METAJUIOB U

CILTaBOB.
26. | Kak ycrpoena DJeKTpOoXUMHUYeCcKue mporecchl. [loHsTHe 00 1
Oarapeiika? JIIEKTPOIHOM HOTEHIHAJIE.

ONEeKTPOXUMUYECKUIT  pAl  HaNpsKEHUH
METaJUIOB. | albBAHMYECKUI JIEMEHT.
JlaGopaTopHBIE OIBITHI:

1. CocraBneHue ranbBaHUYECKOM Maphl.

27- | PacuerHsle 3aqaun ¢ Pemenne 3aqa4 pa3HbIX THUIIOB. 2
28. | yuactuem METAIOB U
CILJIABOB
29. | Xumuueckuii Beuep Paspaborka  creHapuss HW  PCICTHUIIHH. 1
"Xumudeckue gynaeca" Hoodopmiienne mopTdHoruo W MPOSKTHOM
THaIKy.
30. | UtoroBoe 3ansiTue KomnekTuBHOEe 00CYKICHHE HWTOTOB TOja M 1
VHIBHyalIbHOE OCMEBICJICHUE CBOCH

nesitenbHocTH.  KoHcynmbrammsi  «AHanm3
KauecTBa BBITTOJIHCHUSI TIPOEKTa.

Hmozoean  Ouaznocmuxa. Amnkera-TecT
«TepmuHONOrMYeCKU  MUHUMYM  IOHOTO
XUMHKa». AHaIM3 WTOTOB KOH(EPCHIIUH.
AHanmu3 TOpPTQOIMO HCCICIOBATCIBCKUX H
TBOPYECKUX PaboT.

1.14 IInanupyembie pe3yabTaThl

TpebGoBaHMs K YpOBHIO MOATOTOBKH Y4Yall[UXCs HAIMPaBJICHBI HA pealiu3alliio JesITeNbHOCTHOTO,
JTUYHOCTHO-OPUEHTUPOBAHHOTO TOJXOJa; OCBOGHUE yYallUMHCS HMHTEIUIEKTYalbHOU U
MPAKTUYECKON JESITeNbHOCTH; OBJIAJICHUE 3HAHUSMU M YMEHHSIMH, BOCTpPeOOBaHHBIMU B
IMOBCEIHEBHOM KU3HH.

Osnadenue npedmemHuvIMU 3HAHUAMU U YMEHUAMU

B pesynbraTe 00yueHus MO MporpaMMe yJariuecs

JOJKHBI 3HATD.

onpeacicHrs OCHOBHBIX XUMHUYCCKHUX SIBIICHUU U 3aKOHOB,

OTaIlbl IPOBCACHUS BKCHepHMCHTaﬂbHOﬁ u I/ICCHG,Z[OBaTGHBCKOfI pa6OTBI.
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npaBmiia opopmieHHs 1abOpaTOPHOM U UCCIIeI0BATEILCKOM paboThl, pedepara, J0KIaa;
npaswia Th npu npoBeaeHUN MPaKTHYECKUX padoT;

JTOJIKHBI YMETh:
OKCIICPUMCHTAJIbHO JOKA3bIBATh CBOMCTBA OCHOBHBIX XUMHUYECKUX KJIaCCOB,

(bopMyIMpOBaTh U AaHATM3UPOBATH XUMHUUECKYIO IPOOIEMY;

BBINOJIHATH TOCUJIbHBIE UCCIIEIOBAHUS B OKPYXKAIOLIEH cpene;

0(hOpMIISATh U MIPECTABIIATH PE3YIbTAaThl HCCIIEJOBAHUM;

BbIOMpPaTh MH(OPMALIMOHHBIE HCTOUHUKY U BIaJIETh CIOCO0AMU CUCTEMaTH3allui HH(POpMAaIIUH;
OLICHMBATh CTENEHb YCIICIIHOCTH CBOCH MHIAMBUIyaIbHOM 00pa30BaTeIbHOM IeSATEIbHOCTH;
OOBSCHATH CBOIO OLICHKY, CBOIO TOUKY 3PEHHS, CBOIO MO3UIIMIO 110 Pa3INYHBIM CUTYaLUAM;
MIOHUMATh CHUCTEMY B3IJIJIOB M HHTEPECOB IPYIOro YeI0BEKa, HAXOAUTh KOMIPOMUCCHI

Ognadenue KniouesblMu KOMNEneHmHoCmAamu

ITo oxoH4yanuM 0OyUeHHS 11O IPOrpaMMe O0YJAIOLINICS JOMKEH BIAJIETh KOMMYHUKAMUSHIMU
KOMNemeHmHOCMAMU.:

JIOHECTH CBOIO TIO3UIUIO /10 APYTUX, BiIajes NpuéMaMi MOHOJIOTHUECKON M TUAIOTHUECKON PeyH.

MIOHSATH JIPYTUe MO3UIMHU (B3TJISAIbI, HHTEPECHI).

I[OFOBapI/IBaTBCSI C JIOJbMU, COFJ'IaCYH C HUMHU CBOM I/IHTepeCBI W B3TJIA b1, JJIsI TOT'O I'ITO6I:I cacjaaTtb
YTO-TO COO0O0IIIA.

KOMNEeMeHMHOCMAMU peuenus npooiem:
ONpeseNIATh U POPMYITHPOBATH 1IEJTh ACATEILHOCTH (IIOHATH CBOM HHTEPECHI, YBUIETH ITPOOIEMY,
3a/1aqy, BBIPa3UTh €¢ CIIOBECHO).

COCTaBUThH TUIAH ACUCTBUN IO PEIICHHUIO TIPOOIEMEBI (3a/1a4H).

OCYILECTBJIATH ICHCTBUS MO pealn3aliy IU1aHa, Ipuiaras yCUiIns Ul IPEOJOJIEHHS TPYIHOCTEH,
CBEpSACH C IENBIO U IJIAHOM, TIONPABJIsist ceOsl Py HEOOXOAMMOCTH, €CIIH PE3yNbTaT He IOCTUTHYT.

pe3yibTar CBOEH AEATEIIbHOCTH COOTHECTH C LEJIbI0 M OLIEHUTH €To.

KOMNEemMeHmHOCmAMU UCNOJIb306AHUA uH¢OpMCIZ¢u0HHle pecypcos.:
OPUCHTHUPOBATLCA B CBOCH cHCTeMe 3HaHUI U 0CO3HABaTh HCOGXOI[I/IMOCTI) HOBOI'O 3HaHUA.

Je7aTh IpeABapUTEIbHBIN 0TOOP HCTOYHUKOB HH(OPMAIIH JUIsl TIOMCKA HOBOT'O 3HAHUSA (TIeYaTHBIC
UCTOYHUKH, IHTEpHET-pecypChl, 01, KaK HICTOYHUK HH(OpMAINHK U TIp.).

N0OBIBaTh HOBBIE 3HAHUS (MH(DOPMAITNIO) U3 PA3IMYHBIX HCTOYHUKOB M Pa3TUIHBIMH CIIOCOOAMH
(HabnroieHue, YTCHHE, CITYIIaHue).

nepepadaThIBaTh MOMTYYECHHYI0 HHPOPMAIHIO (aHATU3UPOBATh, 000011aTh, KIACCU(PUIIUPOBATD,
CpaBHUBATb, BBIICISATH IPUYUHBI U CIEICTBUS) JUIA TOITYYEHUS] HEOOXOAUMOTO Pe3yJibTaTa, B TOM
YHCIIe U TSI CO3/IaHMsI HOBOTO MPOYKTA.

peoOpa3oBbIBaTh MH(OPMAITHIO U3 OHOM (HOPMEI B IPYTyI0 (TEKCT, TabynIa, cxema, rpaduk,
WJUTIOCTpAIMS U JIp.) U BEIOUpaTh Hanbosee ynooHyto s ceds hopmy. Paboras ¢ mHpopmariuei,
YMETh IepeIaBaTh ¢ COECPKAHNUE B CIKATOM WJIM Pa3BEPHYTOM BUJE (COCTABIATH IUIAH TEKCTA,
TE3UCHI, KOHCIIEKT U JIP.) KOMHEMEeHMHOCMAMU COYUATbHO20 83AUMOOEUCMBUSL

OLICHUBATD )KU3HEHHBIE CUTYAIMH (TIOCTYIIKH JIFOAEH) C TOUKH 3peHHS OOIIENPUHSATHIX HOPM U
LIEHHOCTEH (HPaBCTBEHHBIX, TPAXKIAAHCKO-TATPUOTHYECKUX, ICTETHYECKHX ), @ TAKXKE C TOUKH 3PEHHS
Pa3IMYHBIX TPYMN 00IIecTBa (BEPYIOILUE-aTEeUCThI, OoraThie-0eHbIC U T. 1.).

00BSCHATH (TPEXK/IE BCErO — caMOMy ce0e) CBOM OLIEHKHU, CBOIO TOUKY 3PEHHsI, CBOU MO3ULIUH.
CaMOOIPEIETATHCS B CHCTEME LIEHHOCTEH.

JIiCTBOBATh M MOCTYIATh B COOTBETCTBUH C ATOM CUCTEMOM IIEHHOCTEH U OTBEYATh 33 CBOU
MOCTYIKU U JICHCTBUSI.

Oceoenue camocmoamenbHoil meopuecxoﬁ oeamesibHOCIU
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[To oxoHUaHUU 00YYEHHIO 11O MPOrpamMMe 00YyJaAIOIIUIACS A0JKEeH

CTPEMUTHCS K TOCTHKEHUIO CAMOCTOATEIHHOT0, TBOPYECKOT'O YPOBHSI MPHU BBIMOJIHEHUU
MPAKTHYECKUX 33/IaHUi, COBEPIICHCTBY CBOMX TBOPUYECKHX CIIOCOOHOCTEN;

OCO3HAHO Y4acCTBOBATh B OCBOCHUHU MPOrPaMMBbI (JIOJKHBI OBITH CHOPMUPOBAHBI KOJJIEKTUBUCTCKUE
Y JIMYHBIE MOTUBBI MOCEIICHUS 3aHATHI),

MPUMEHSTh IPUOOPETEHHBIE 3HAHKS U YMEHUS B MIPAKTUUECKOM IeATEIIbHOCTH U TTOBCETHEBHON
KHU3HU.

Bocnumamenusuuie pezynomamur OOydaronuiics 10J1keH BOCIIUTATH B ce0e TaKHe KayecTBa:
10 OTHOIICHHUIO K cede: Tpyaoato0ue, TepreHne, TpeOoBaTeIbHOCTh K ce0e (CaMOKOHTPOJIh);
OCO3HAHHOCTb HPABCTBCHHLIX ITPABUJI U HOTpe6HOCTB HUX BBIIIOJIHATH B COOTBETCTBHUHU C
HPAaBCTBCHHBIM 3aKOHOM B AYIIEC;

110 OTHOLICHUIO K JIFOSIM: HOTpC6HOCTI> 1 TOTOBHOCTDH MPOABJIATL COCTPAJaHNUEC, COPpAaJOBAHUC U
B3anMMOINIOMOIb, J0JT U OTBETCTBECHHOCTh, MHUITUATUBHOCTDH, CTPECMJICHHUEC BOCIIPUHUMATDH O6HII/IC
Jienia Kak CBOM COOCTBEHHBIE.

OO0y4aromuiicst 10J15KeH MPUCBOUTH cede cieaylonue HeHHOCTH

OepeKHOE M OTBETCTBEHHOE OTHOIICHHE K MPUPOJIC;

3HaYNMOCTD TPY/a;

AIBTPYUCTUYCCKOC OTHOIICHUC K JIHOAM;

3HAYUMOCTDb YUYCHUS,

TBOpYECKas IEATEITHHOCTh KaK HEOOXOAMMasi COCTABIISIONIAS )KU3HHU KaKI0TO YETIOBEKa;
T000Bb K POTHOM 3eMJIe, K MPUPOE CBOCH Majol POIHHBEI.

Pazpen Ne2 «KoMIUIEKC OpraHu3alOHHO-IIEAArOTHYECKUX YCIOBUN, BKIFOYAIONINX

!l!O[!My aTTecTanum»

2.1. KanenaapHublii yueOHbIH rpauk nporpaMmsli.
Kanennapnsiii yaeOnbIit rpaduk Ha 2021-2022 yaeOHsbIit TO 1.

Jlara Hagama Jlata Bcero
OKOHYAHUS KosudaecTo
I'ox 0Oydenus ||0OydeHus 1O y4eOHBIX
00y4eHHS 110 y4eOHbIX yacoB| Pexxum
mporpaMmme He/leb .
porpaMmme 3aHATHN
1 paz e
Heoenro no 1
1 01.10.2021  |[27.05.2022 |30 30 yuebiony
uacy
1 paz e
01.10.2021  [27.05.2022 |30 30 nedenio no I
2 yueornomy
yacy

2.2. YcaoBus peajim3anuy NporpaMMsl.

MarepuajbHOe o0ecniedeHHe NPOrpaMMBbl

VYueOHbIil KaOMHET, YHAOBIETBOPSIOMIUN CAaHUTAPHO-TUTMEHUYECKUM TpeOOBaHUSIM U
00OpYJOBaHHBIA A 3aHATUN Tpynnsl 15 uenoBek (mapThl, CTyNbs, Aocka, mkadp wist YMK,
NepeHOCHast TpUOYyHa).

2) Kabuner-nabopatopusi, yIOBIETBOPSIOIINNA CAaHUTAPHO-THUTHEHUYECKUM TPEeOOBAHUSIM
1 oOOpyIOBaHHBIA Ui 3aHATUN Tpynmbl 15 dyenoBek (1abopaTopHbIE CTOJBI, OCHAIlEHHBIE
BOJIOM M Tra30M; CTYJbs, MKa(bI s IEMOHCTPAMOHHBIX MOJIeNel, HHCTPYMEHTOB, NPUOOPOB,
pEaKTUBOB, XUMUYECKOU MOCY/IbI).
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3) KommnbroTepHblil kiacc ais 3aHsaTuid rpymnmnbl 10 yenoBek, KOTOPBIA YKOMILIEKTOBAH
KOMIBIOTEpaMH C BBIJICIICHHBIM KaHAJIOM BbIXoJa B MIHTEpHET, HE0OXO0AUMBIM KOMIIBIOTEPHBIM
IPOrPaMMHBIM 00€CTICUCHHEM.

4) OGopynoBaHue, HEOOXOIUMOE IS PEATU3AINH TPOTPAMMBI:

4.1. MynbTuMenuitHas IPOEKIMOHHAs YCTAaHOBKA,

4.2. IlpunTep uepHO-0€mblil, IIBETHOM;

4.3. Ckanep;

4.4. Kcepokc;

5). Marepuansi u  oOopymoBaHue Uil JaO0OpPAaTOPHBIX,  MPAKTUYECKUX U
AKCHEPUMEHTAJIbHBIX PadOT: MUKPOCKOIBI, BECHl TEXHUYECKHE U TOPCHOHHBIE, XOJOIUIbHHUK,
aBTOKJIaB, HACTOJIbHAS IEHTpUdyra, CTynmka, MeIbHUIA, (UIBTpOBaIbHAs Oymara, MUHIIETHI,
HOXKHHUIIBI, TEPMOCTAT, TEPMOMETPbI, TEPMOC, LITAaTHBBI, CYIIWIbHBIA IIKad, CHUPTOBKH,
ra3oBble TOpesKU. B 1ocTaTouHOM KOJIMYECTBE JOKHA OBITh XUMHUYECKAs IOCY/Ia U PEAKTUBBHI.

6). Marepuansl Isi AETCKOTO TBOpUYECTBa (aKBapelnb, ryaillb, Oenas ¥ I[BeTHas Oymara,
KapTOH M BaTMaH JJIsl pUCOBAaHUS U KOHCTPYMPOBaHUs, GOTOANbO0OMBI U JIp.).

7) Kannenspckue NpUHAANCKHOCTH: PYYKH, KapaHAAlId, MapKepbl, KOPPEKTOPHI;
OJIOKHOTBI, TeTpaau; Oymara pa3HbIX BUJ0B U popmara (A3, A4); kieii; (aiiabl, nanku.

MeTtoauyeckoe odecrnedyeHre MPporpaMmbi:

Kanposoe o0ecnieuenue

PeanuzoBeiBaTh mporpaMmy MOXKET M€Iaror, HMMEIOIIUNA BbICIIEE I€JaroruuecKkoe
oOpa3oBaHue, O0O0JafaOMUA  JTOCTATOYHBIMU TEOPETHUUECKHMU 3HAHUAMH U OIBITOM
MIPAKTUYECKON AEATENBHOCTH B OOJIACTH XMMHUYECKOro oOpa30BaHUS M OpraHM3aluu y4eOHO-
UCCIIEIOBATEIIbCKOW  JEATENBHOCTH.  JIJIA  OCYIIECTBIEHMS ~ HAy4yHOTO  PYKOBOJCTBA
HCCIIeI0BATENIbCKUMU pabOTaMM €TeH WM AJIs1 KOHCYJIbTUPOBAHMS 110 ONPEIEIEHHBIM TeMaM K
paboTe MO mporpaMMe MOTYT NPUBJIEKATHCS HAYYHBIE COTPYIHUKHU BBICIIEH IIKOJIBI, y4EHBIE-
XUMUKH, 9KOJIOTH, MPAKTHKYIOLUE CIELUAINUCTBI, 00JIaaolie JOCTaTOYHBIM 00BEMOM 3HAHHUH
10 BO3PACTHOM NCUXOJIOTMH, 3HAIOIINE IIeJarOrMYECKUEe TEXHOJIOTHH, METOAbI U (POPMBI PabOTHI,
cneuu(puyHble JUId  YYPSKIEHUM  JOINOJHHUTENbHOrO oOpa3oBaHusa. [l mpoBeaeHUs
JMAarHOCTHKHU TCUXUYECKOI'O Pa3BUTUS OOydarOUIMXCsl K paboTe Mo Mmporpamme MpHUBIIEKACTCS
IICUXOJIOT, BJIQICIOLINI METOqUKaMH pabOoThI C AETbMH.

JAunnakTudyeckoe M Meroauyeckoe odecredenne (y4eOHO-MeTOAUYECKHN KOMILIEKC)
Jis  pealn3anuu NporpaMMmbl «XUMHUSL M KHU3HB» CHOPMHPOBAH Y4eOHO-METOUUYECKHI
KOMILJIEKC, KOTOPBIN MOCTOSIHHO IOTIOJIHSAETCA.

VY4ebHO-MeTOANYECKUN KOMITJIEKC MMEET CIEAYIOIMEe pa3febl U BKIIOYAeT CIEIYIOLINe
MaTepHabl:

1. Memoouueckue mamepuasnsl 011 nedazoza:

1. Meroauueckue pEKOMEHNALMHU, KOHCIEKTHl 3aHATHH, CLIEHapUM MEpPOIPUSATHUH,
MIAMSATKH:

1.1. Meroa mNpoeKkTOB KakK TEXHOJOTUS (POPMUPOBAHMS KIIIOYEBBIX KOMIETEHTHOCTEH
oOyyJaromerocsi B CMCTeMe JIOTOJIHUTENbHOT0 00pa3oBanus eteid. Pazpaborunku Mensiera 1.1,
Wnsunckas T.M., Bunorpanosa JI.A. Camapa. CUIIKPO. 2006.

1.2. Kanenpapb KOHKYPCHBIX MEpONPUATUN II0 E€CTECTBEHHOHAyYHOMY HAaIlpaBJICHUIO
TOPOJICKOTO, PETMOHAIBHOIO U BCEPOCCUIICKOTO YPOBHH.

1.3. KoMraekcsl 0310pOBUTEIBHO-TIPOPUIAKTHUECKUX YIPAXKHEHUH, MPeJOTBPAIaoIuX
Y CHIKAIOIUX YTOMJIEHUE 00yJaromuxcs (A7 CTapllero MKOJILHOTO BO3PacTa).

1.4. Meronuyeckue peKOMEHJAMU MO MpoBeACHUI0 akuuu «lIaTh m00pBIX Jem BO
BcemupHslii 1eHb 310pOBbsI»

1.5. Koncynpranus aist oOyqaromuxces «Ctpykrypa noprdosmoy. 1.6. Koncynpramus s
oOyyaromuxcst «AHAJIN3 MaTePUAIOB MTOPTHOIHOY.
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1.7. Meronnueckue pekoMeHAauuu 1o npoBeneHuo 3aHATHIl: Cepa. CoelMHEHUS CEpBbl.
®ocdop u ero coenuneHuns. MuHepaabHbIe YI0OpEHHUS.

1.8. CepicmanoBa H.}O. VYpox-nmyremectBue «B mupe kucior». / OTKpBITBIA ypoOK:
METOJMKH, cleHapuu u npumepsl. Ne 4, anpens 2009.

2. JIlnarHoCTUYECKUI HHCTPYMEHTApHIL:

2.1. Meroauka ucClEeIOBAaHUS MOTHBOB IIOCELIEHUS 3aHATUH B KOJUIEKTHBE. ABTOp
JI.B.BaiibopooBa.

2.2. Meronuka JAMarHOCTUKU YPOBHS TBOPYECKOM AKTUBHOCTH YydYalllUXCsl. ABTOPBI
M.HN.Poxkos, }0.C.Tronuukos, b.C.Anumes, JI.A.BosoBuu.

2.3. Marepuansl A BXOJHON JUAarHOCTHKU TEOPETHUUECKUX 3HAHUN IO KaXJA0My Kypcy
(aHkeTa-TecT «3Har0-HE 3HAIO»).

2.4. Marepuanbl JUisi BXOJHOW JWAarHOCTUKH TPAKTHUYECKUX YMEHHH TI0 KaKIOMY
MOYJIBHOMY KypcCy (aHKeTa-TeCT «YMEI0 — HE YMEIO»).

2.5. Marepuansl Uil TPOMEXKYTOUYHOM JIMarHOCTUKU YCBOEHHUS OTHENIbHBIX TEM
MIPOrpaMMbl (TE€CThI, OTIPOCHUKH).

2.6. Marepuanbl A8 MTOTOBOM JMAarHOCTUKM TEOPETUYECKUX 3HAHUM M0 KaXJIOMY
MOJYJIBHOMY Kypcy (aHkeTa-TecT « TepMHUHOJOTHYeCKU MUHUMYM FOHOTO XUMUKAY).

2.7. Marepuaibl 1 UTOTOBOW AUArHOCTHUKH MPAKTHYECKUX YMEHHUH MO KKIOMY KypCy
(KpUTEpHUH OLIEHKU UTOTOB MPOEKTA).

2.8. AHkKeta JIs poauTeneil «YIOBJIETBOPEHHOCTh PE3yJbTaTaMH TMOCEHIECHUS PEOCHKOM
3aHATUNH 00BEIUHEHUSD.

3. OpraHu3anoOHHO-METOIUYECKHE MAaTEPHUAIIBI:

3.1. IlepcniekTUBHBII M1aH pabOTHI MeAarora Ha TEKYIIUHA ToJ;

3.2. KanengapHo-TeMaTnyeckoe IiIaHMpOBaHUe yueOHOTO MaTeprasa Ha yaeOHbBIN TOI;

3.3. Tlosoxenus, muchMa, TMPHUKA3bl OPraHU3aTOPOB KOHKYPCOB M KOH(MEPEHIMH pa3HBIX
YPOBHEM MO €CTECTBEHHOHAYYHOW HANPaBJICHHOCTH.

3.4. ITHCTpYKIIMK TIO OXpaHe TPY/Ja U TEXHUKE O€30TTaCHOCTH.

2.3. @opMbI aTTECTALMH.

Texyiuit KOHTPOJIb, — 3TO CUCTEMATHUECKask OIIEHKAa YPOBHSI OCBOCHHUS JIOTIOTHUTEIBHOM
00pa3oBaTeNIbHOM MPOrpaMMbl B TeueHUE yueOHOTro rojaa. Tekyuil KOHTPOJIb CKIaIbIBACTCS U3
CJIEYIOIINX KOMIIOHEHTOB. B Havane y4yeOHbIX 3aHITHI [eJaroroM u rncuxojJoroM MpoBOIUTCS
BBOJIHBIM KOHTPOJIb [T ONIPEICJICHNS Ha4allbHOTO YPOBHS 3HAHUN y4yaiuxcs B oopme
TECTUPOBAHUs, aHKETUPOBaHus, codeceioBanus. B Teuenue Bcero kypca 00y4ueHus
OCYILIECTBIISICTCS ONEePaTUBHBIA KOHTPOJIb MO3BOJIAIOLIUIN ONPEAETUTh YPOBEHb YCBOCHUS
MIPOrPaMMBbI, TBOPUYECKYIO aKTUBHOCTh YYallIUXCs, BHIIBUTh KOMMYHUKATUBHBIE CKIIOHHOCTH,
TOTOBHOCTH K CAaMOPa3BUTHIO.

W TOroBbIil KOHTPOJIb MPOBOAUTCS MO 3aBEPLICHUIO KaXI0T0 Kypca IpOrpaMMbl, C YI€TOM €ro
ocobenHocteil. [lenaror u ncuxosor aHaIU3UPYIOT:

- ycBO€HHME peOEHKOM HOPM M IIPAaBUJI IPOBEJCHUS XUMUUECKUX IPAKTUYECKUX paboT;

- KQueCTBO M CIIOCOOHOCTh yJalierocst paboTaTe CAMOCTOSITENIHO U TBOPUECKHU;

- IPOSIBJICHHE MHULIMATUBBI K PEIIEHUI0 Mpo0sieM ONMKalIlero OKpyxeHus;

- YMEHHUE YYaIluXCsl OPraHUu30BaTh U 0(OPMUTH y4eOHO-HCCIIEI0BATENbCKYIO paboTYy;

- y4yacTHe B MEPONPUATHSIX (KOHKYPC, OJIMMIIMA/A, aKLUs, KOH(pEepeHIUs U T.J1.) pa3InyHOTO
YPOBHSI.

2.4. OueHOYHbIE MATEPUAJIBI.
B pamkax nporpamMmbl AJisi COLIMOTICUXOJIOTHUECKOTO UCCIEAOBAHUS YUAIIUXCS HCTIOIb3YIOTCS
CIIEYIOIINE METOUKH:
Memoouka ouaznocmuku u KOppeKyuu omHouleHus K npupooe.
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Asrop: B.A. fcBun, C.[. [epsa6o. Llens: uccnenoBaTs TUI JOMUHHUPYIOLIEH YCTAHOBKU B
OTHOIIEHUU TpHUpoibl. CpOK MPOBEACHUS: OJUH pa3 B TOJ.

Memoouka uccnedosanus Momugoe NOCEU|eHUA 3aHAMUIL 8 KOJl1eKmuege.

Asmop: JI.B.baitbopooBa []ens: n3ydeHNE MOTUBOB TIOCEIICHHS 3aHATHH ydarmumucs. Cpox
npoeedenus: B HaYale rojia

Memoouka ouaznocmuKu ypoeHa meopuecKoll AaKMuUHOCHU YUAU{UXCA.

Astopsl M.U.Poxkos, 10.C.Tronaukos, b.C.Anumes, JI.A.BonoBuu. [/ens: 1lens: Ha ocHOBE
BBISIBJICHHBIX KPUTEPUEB U SMITUPHUECKUX TTOKA3aTeNIell IPOBECTH CPAaBHUTEIIBHBIN aHAIN3
M3MEHEHHH B CPOPMHUPOBAHHOCTH Y YYAIIMXCSI TBOPUECKOM aKTUBHOCTH:

Cpok npogedenusi; OJIMH pa3 B TO/I.

B xon1e yuebHoro roga nemaror 0600maeT pe3yinbTaThl BCEX JUArHOCTUYECKHUX MPOLIETYp U
OTIpeNIeNsIeT YPOBEHb PE3yIbTaTOB 00pa30BaTEIHHOM EATETLHOCTH KaXKIOTO 00YJaroIerocs —
WHTETPUPOBAHHBIN TIOKA3aTeNb, B KOTOPOM OTOOpaykeHa KOHIIEHTPAIMs IOCTH)KEHUI BCeX
ATAIOB M COCTABJISIONINX y4eOHO-BOCIUTATEIBHOTO Mpoliecca. Bo3MOKHBIE YPOBHH OCBOCHHS
pebeHKOM 00pa30BaTENbHBIX PE3YIbTATOB M0 nporpamme - Hu3kuil (H), cpennnii (C), BeicoKuit
(B).

IMoaBeneHne NTOrOB peaiM3alii MPOrpaMMbl B cOOTBETCTBIH ¢ KaJIeHAAPHBIM YIeOHBIM
rpaduKoM B KOHIIE Y4€OHOTO r0/ia MPOBOAUTCS:

MIPOMEKYTOYHAS aTTECTANNs O0YJaroNUXCs (OIEHKAa KadecTBa OCBOSHHS ITPOTPaAMMEI 110 HTOTaM
yueOHOro roja)

UTOrOBas arTecTanus (OleHKa KayecTBa OCBOEHUS MPOrpaMMbl 00yJaIOIIMMHUCS 32 BECh IIEPUO]T
o0yueHus o MporpaMme)

2.5. Meroanueckue MaTepuaJbl.

[Ipu peannzanum nporpaMmsbl UCTIOIb3YOTCS CIEAYIOIINE MT€1arOTMYEeCKHE TEXHOIOTUU:
1. IlpoexTHOE OOyUeHHE - MPOEKTHAS TEXHOJIOTHS UCTIONB3YyeTCs IPU padoTe ¢ rpylnaMu JIeTei
HCCIIEIOBATEIBCKOTO YPOBHS
2. [Moprdonmo — B TeueHUE ro/1a Kaxablii 00yJaroIIHiics TOTOBUT MOPTQHOIUO - COOPHHUK
WCCIIEIOBAaHUN M PE3YNIbTAaTOB, KOTOPBIE IEMOHCTPUPYET €T0 YCUJIHSI, IPOTPECC U AOCTHKEHHS B
obnmactu xumuu. [Ipesenrarus mopTdoano mpoBoIUTCS B KOHIE Y4eOHOr0 rojja Ha HTOT OBBIX
3aHATHAX B (OpME MUHU-KOH(EPEHITUH TI0 3aIIUTE TOPTHOIUO WITH BHICTABKU TTOPTQOITHO.
3. lHTepakTuBHBIE TEXHONOTUH - J[e0aThl: mepeMeHHOe AUaIornyeckoe OOIeHne, KPYTIJIblid CTOM:
00MEH MHEHHUSMH, JIA0OPATOpHsi XUMUYECKUX Tpodiem, JabopaTopHas padora «I9Bpuka! 5
OTKpBIBAIO. . .3aKOH, siBieHue». [lenoBas urpa «[lnmanupoBanue paboTsl 00beIMHEHNUS HA Y4EOHBIH
roay. [Ipe3enTanroHHbIi MeTo: 3alIiTa NCCIeI0BaTEIbCKUX MPOSKTOB HA KOH(EPEHIHIX
Pa3IUYHOTO YPOBHSA
4. Urpossie Texnonoruu (b.IT.Hukutur) - Urpa « Pacckaxxu MmHe 0 cebe». PaspuBaroniye yueOHbIe
urpsl «Kputuk — koppextop». Ponesas urpa «3aceqanue 3KCIiepTHOro coBeTay. [lunakTuaeckue
UTPBI HA 3aHATHUAX
5. TexHomorus o0y4eHus B COTpyAHHYECTBE (00ydeHHEe B MAJIBIX Tpymiax) - O0y4eHne B MaJbIX
rpymnmnax. Jlokmaa MasIx rpym. BeimomHeHre KOJUIEKTUBHON J1a00paTOPHO-TIPAKTHUECKON padoTHl,
XHUMHYECKOT0 MPAKTUKyMa
6. Mudopmanronnsie TexHOIOTHH - [Torck, cOOp U cucTeMaTH3aus TEKCTOBON HH(OpMAIK U
n300paxeHuit ¢ ucronb3oBanueMm MuTepHer. Co3anme KOMITBIOTEPHBIX MPE3SHTAINI B TPOrpaMMe
Microsoft PowerPoint; Co3nanue TEKCTOBBIX JTOKYMEHTOB Ha KOMITbIOTEpEe B porpamme Microsoft
Word. KomnbroTepHslie TecToBbIe 3a1aHus. KOMIbIOTEpHBIE YUeOHbIE XMMUYECKUE UTPhI
7. JIuunoCcTHO-OpUeHTHpoBaHHOE pa3BuBatolee ooyuenue (MU.C.SAxkumanckas) - CocraBieHue
WHJUBUAYAJBHOTO [IJIaHa TBOPYECKOM, NCCIIEI0BATEIBCKON UM MPOEKTHOM EATEIbHOCTH Ha TO/.
[IpakTnueckue 3aganusi, TpeOyrolIKe: BOCIPOU3BEACHUE JTaHHBIX WM PENPOAYKIUH, IPOCTHIX HIIN
CJIO’KHBIX MBICTUTENBHBIX ONEpalnii, CyYMMUPOBaHUS U 0000IIEHUS JAHHBIX, TBOPUYECKOT'O
MbILUIeHUS. Pa3BuBarolye 3ajaHus: CpaBHEHUE SBJICHUN U CBOMCTB JJISl BBISIBICHUS OOILEro U
CYIIECTBEHHBIX pa3Inyuil, 00bsICHEHUE OOLIUX CBOMCTB M pa3Inuuii, COCTaBJIEHUE MJIaHA
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MPOYUTAHHOTO, IPEJICTABICHNE U3YUEHHOI0 B CXKaTON HArJsAHON opMe, HalMCaHUe PELIeH3HH,
COCTAaBJICHHE 33/1a4U, HATH OPUTHHAIBHYIO UJEIO.

Jlumepamypa 0na nedazoza u yyaujuxcs

Jlst nereii:

1. Anexcunckuii, B.H. 3anumarensubie oneitel 1o xumuu. / B.H. Anekcunckuii. - M. :
[Ipocsemienue, 1999.

2. T'abpycesa H.W. Pabouas terpans o xumun 8 xiacc. - M.: [lpoda, 2000.

3. 'epacumosa .M. Xumus Hamnmu rinazamu. - M.: IIpocBemenue, 1981.

4. Kpuuman B.A. Kuura nns urenus no Heopranuyeckoil xumuu. - M.: Ilpocsemienue,
1993.

5. Jleencon WMN.A. VYnpusutenbHas xumusg. — M.: Wsnp-so HI[ DHAC, 2006. — 176
c.ITnyxuukoB M.C., PszanneB C.B. Cpenu 3anaxoB u 3BykoB. - M.: [IpocBemienue, 1991.

6. Pomannesa JI.M., Jlemunckas 3.JI. O0mas xumus. - 2-¢ usg. - M.: Beicias mikoia,
1991.

7. Ulremmep I'.'1. Xumus Ha nocyre. - M.: IIpocsemienue, 1993.

8. Dumukmoneaus s aereit. Tom 17. Xumus / ['nas. pen. B.A. BomoauH, Ben. Hayd. pejl.
U. Jleerncon. — M.: AsanTta+, 2003. — 640 c.

9. IO A.M., CyukoB B.H. Xumus s Bac. - M.: Xumus, 1987.

st meparoros:

1. I'abpycesa H.U. [Iporpammuo-meroanueckue marepuansl. M. Ipoda, 1999.

2. T'aBpyceiiko H.II1. IIpoBepounbie pabOTHI 1O HEOPraHWYECKOH XUMHUH. 8 KI. M.:
[Ipocenienue, 1990.

3. I'apa H.H., 3yeBa M.B. KonTposibsHbie U npoBepodHbie padoThl Mo xuMuH. 8-11 kiacc.
M.: dpoda, 1997.

4. Jlesuc K., JIo# 1. Bona — 3epkano Hayku. - JI.: ['ungpomereomsaar, 1964. — 149 c.

5. Jlo6poBonsckuii B.B. T'eorpadust mukposnementoB. ['moGampHOE paccesHue. — M.:
Mgicib, 1983. — 272 c.

6. 3notHuKoB D.I'. YpOK OKOHYEH - 3aHATHS mpoaospkatotcs. M.: [Ipocsemienue, 1992.

7. Kpunman B.A. Kaura mist uytenus no Heopranmdeckod xummu, M.: IlpocBemienue,
1993.

8. JIanbko B.W. Beuno xuBas Boga. — Kues: M3a-Bo Haykosa [lymka, 1972. — 119.

9. Hazapora T.C., I'pabeuxuit A.A., Jlaposa B.H. Xumudeckuii SKCiEpuMEHT B IIKOJIC.
M.: IIpocBenienue, 1987.

10. HukanopoB A.M. I'mapoxumus. — JI.: ['uapomereonsaar, 1989. — 352 c.

11. Onbrun O.M. OnbIThl 6€3 B3pBIBOB. /- 2-¢ u31.- M.: Xumus, 1986.

12. Pagenxwmii E.H. /lunaktrueckue matepuanbl mo xumud. 8-9 k. M.: IlpocBemienue,
1995.

13. CeneBko [I. K. Ilegaroruyeckue TEXHOJOTMM Ha OCHOBE aKTHBH3AIHH,
uHTeHCUHUKauu U 2PPEeKTUBHOTO yIpaBiIeHHs yueOHO-BOCUTaTeNbpHOTO Mporecca. M.: HUU
HIKOJBHBIX TeXHOJoTHH, 2005. (Cepus «QHuuKIONEAUs 00pPa30BaATEIBHBIX TEXHOJIOTHIN).

14. Xumus namnmu rnasamu. /Tlog pen. S1.M.I'epacumona. - M.: Ilpocsemienue, 1981.

15. YepuoOenbckas .M. OcHoBbI MeTOTUKH 00ydeHust xumui. - M.: IIpocsenienue, 1987.

16. IllepctneB M. II. Xumust u OuOJOrHsl HYKJIEMHOBBIX KHCHOT. - M.: IIpocsemenue,
1987.

Jlis1 ponuresient:

1. Kauyp E. YBnekarensHas xumus. — M.: Mann, lBanos, @epbep, 2020

2. Onerun O. Yyneca Ha BbIOOp. 3abaBHas xumwus s petei. — M.: M1 MemepsikoBa,
2017

3. Crenun b. JI. 3anumarenbHble 3a1aHus U 3G(GEKTHBIE ONBITH 0 XUMHUH. — M.: JIpoda,
2002. —432 c.
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4. Hlxypxo, JI.W. 3a6aBHas xumust: 3aHUMaTeNbHbIC, 0€30MaCHBIE M MPOCTHIE XUMHUECKUE
onbiTel / JI.W. kypko. — M. : Jlerckas nmutepatypa, 1976. — 96 c. — (3Haii u ymeit).

HNHuTepHeT-pecypcsl
Caiit  «3anmmMarenbHass XxuMusl: VHTepecHble XMMHUYECKHE OMNBITBI W (aKTh»
http://www.alto-lab.ru/

Kanenpapno-temaTnueckoe njianuposanue 1 rog od0y4yeHusi

Ne Tema Kosmmuectso [ara npoBeneHus
n/m ypoka 4acoB
[To mmany [To dakty
1. | JdaBaiiTe mo3HAaKOMUMCH. 1
2. | IIpakTrueckas pabota 1

«3HaKOMHMCS C XUMUYECKON
nmaboparopuei, ee 000pyIOBaHUEM,
C MpaBWJIaMH O€30IaCHOCTH B HEW»

3. | U3 gwero moctpoeH mup? 1
4., | Kak u3MeHHUTh BelecTBo? 1
5. | [Ipaktuueckas padota 1

«MHOFOO6pa3I/IC BCHICCTB»

6. | [Ipakruueckas padota «Kak 1
3aCTaBUTH BEIECTBA PEarupoBaTh
JPYT C Ipyrom?»

7. | Ilpaktnueckas padota «Ilnams 1

cBeun. HarpeBatenbHble TprOOpH»

8. | 3arnsiHeM BHYTpb BellecTBa 1
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XuMH4ecKasd MUCbMEHHOCTD.

10. | BemectBa BOoKpyr Hac

11. | [IpocTele BemiecTBa.

12. | Yro 3acTaBisieT BeIecTBa
ropeTh?

13. | Camblii TPOCTOM DIIEMEHT BO
BCEIECHHOH

14. | 3HaKkOMBIIi HE3HAKOMEI]

15. | YUem MBI mermum?

16. | Kucnsie BemecTBa B IpupoIe.

17. | Enxue BemiecTsa B MpUpoO/IL.

18. | Bce nu conu coneHble Ha BKyC?

19. | BemectBa Hamiero tena

20. | Kak 3amucars BemecTso Ha

Oymare?
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21. | XuMu4ecKue npeioKeHusl. 1
22- | PazHooOpasue npeBpalieHuil B 2
23. | mpupoe
24. | [louemy peakiuu MPOTEKAIOT C 1

pa3HOM CKOPOCThIO?
25. | PoacTBeHHHKH KHCIIOpOa 1
26. | UeM oImacHbI KUCIIOTHI? 1
27. | Kak HelTpann3oBaTh meoyn? 1
28. | OnacHa 11 oBapeHHast CoMb? 1
29. | XuMHS U KU3Hb. 1
30. | B3rmsin Ha Mup BOKpYT HAC C 1

MIOMOIIBIO XUMUAHU

KanennapHo-remaTuyeckoe IJIAaHUPOBaHUe 2 1oJl 00y4eHUs
Ne Tema Komnnuectso Jlata npoBeneHus
n/n ypoKa 4acoB
[To nnany [To dakty

1. | Beenenue 1
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3arjasiHeM BHYTpPb aToma

3. | 3nakombTech, J.M.Menpeneen

4. | NurennexryanbHas urpa "Yro?
I'ne? Korpa?" no nepuoaunueckoit
CHCTEME M XapaKTEePUCTHKE
AIIEMEHTOB

5- | Kak yctpoeno BeniecTBo?

6.

7. | PacTBOpSI Ha r1aHeTe 3eMJst

8. | Ilpakrnyeckas pabora. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ1a4 I10
TeMe «DJIEKTPOIUTUICCKAS
JIACCOITHATIHSDY

9. | Pemenue 3aga4 Ha pacTBOPHI

10. | Urpa — mpencrasienue «Bona -
YIUBHUTEIFHOE U YHHKAIBHOE
BEIIIECTBO»

11. | B Mupe XUMUYECKUX peaKIHit

12- | TepmoauHaMuKa

13.

14. | Iloyemy NpOUCXOAUT
XUMHYECKask peaKifus?

15. | XuMus HeMeTalsIoB
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16

Poxxnmaromue conu

17. | «dyx oras»

18. | Ee BenmuecTBo CepHas kuciora!

19. | be3KU3HEHHBINA JJIEMEHT

20. | Yrnepoa — OCHOBA JKU3HU Ha
3emie.

21. | CunukaTHBII MUD.

22- | PacyeTtHple 3a7auM € y4acTHEM

23. | HemeTaioB

24- | Xumust MeTalJIOB

25.

26. | Kak yctpoeHna GaTtapeiika?

27- | PacyerHble 3a1aun ¢ y4acTHEM

28. | METalJIOB U CIIJIABOB

29. | Xumuueckuii Beuep "XuMuueckue
yyneca"

30. | UTorosoe 3ausTue
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