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IogcHuTeIbHAA 3aAMIUCKA

JlononHutenbHass — 00meoOpa3oBarenbHas — OOLIepa3BUBAIOIIAs  [POrpamMma
«Y IUBUTENBHBIA MUP XUMUW) TTOCBAIICHA MPEIMETY XUMUS.

XUMHSA — 3TO OJHA U3 OTPACIIEN €CTECTBO3HAHUS, IPEAMETOM H3YUEHUSI KOTOPOH
SBJISIFOTCSI XUMUYECKUE JJIEMEHTHI (aTOMbl), 00pa3yemMble UMHU MPOCTHIE U CIIOKHBIE
BeliecTBa (MOJIKYJIbI), MX TMPEBpPALICHUS U 3aKOHbI, KOTOPHIM MOJYMHSAIOTCS 3THU
npeBpamienus. llporpamma cocraBieHa ¢ yderoM TpeOoBaHUil  (emepaabHBIX
roCyJapCTBEHHBIX CTAaHAAPTOB U COOTBETCTBYET BO3PACTHBIM OCOOCHHOCTSIM.

[Iporpamma crocoOcTByeT (POPMUPOBAHUIO MPEAMETHBIX M YHUBEPCAIbHBIX
CIOCcO0OB JICHCTBUM, CaMOOPTaHU3AINH, CAMOPETYJISIIUN, Pa3BUTHIO TIO3HABATEIHLHON U
SMOIIMOHANILHON  cepbl JIMYHOCTH peOEHKa, O0ECNeYMBaIOIUX BO3MOXKHOCTD
MIPOJOJIKEHUS 00pa30BaHUsl B OCHOBHOM IIKOJIE.

[Iporpamma «Y TUBUTEIBHBIN MHUpP XHUMHHW» MPEIHA3HAUYCHA ISl O0y4YaroIIuXcs,
UHTEPECYIOLMXCS ~ MCCJENOBATENbCKOW  JI€ATEIBbHOCTBIO, W HalpaBjieHa  Ha
dbopMupoBaHUE y ydaluxcsi YMEHHs MIOCTABUTH 11€1b M OPTaHU30BaTh €¢ JOCTHKEHUE,
a TaKKe KpPEaTUBHBIX KauyeCTB — THOKOCTh yMa, TEPIUMOCTh K IMPOTHUBOPEUUSIM,
KPUTHUYHOCTb, HAIMYME CBOETO0 MHEHUS, KOMMYHHKATUBHBIX KAYECTB.

Ha 6aze nentpa «Touka pocta» obecrieunBaeTcs peaausaius o0pa3oBaTEIbHBIX
porpaMm €CTECTBEHHO-HAYYHOU 151 TEXHOJIOTUYECKOU HAIPaBJIECHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHMSAMHM 3aKOHOAATENbCTBA B cdepe
oOpa3oBaHus U ¢ yu€ToM pekomenaanui denepanbHOro oneparopa y4eOHOro npeamMera
«Xumus». O0pazoBarenbHas IporpaMmma no3BOJISIET HUHTETPUPOBATHPEAIN3YEMBIE 3/1ECH
MOJIXOJIbI, CTPYKTYPY U COJEpkKaHUE NPH OpraHu3anuu ooydenus xumuu B 8-9 kiaccax,
BBICTPOEHHOM Ha 0aze Jr000ro M3 JAOCTYHHBIX YYEOHO- METOJIUYECKHX KOMIUIEKCOB
(YMK). Hcnons3oBanue obopymoBaHus 1eHTpa «Touka pocTa» MO3BOJISAET CO3/aTh
yCIIOBUSL:

- JUTSl pACUIMPEHUS COAEP/KaHUS IKOJIBHOIO0 XMMHYECKOT0 00pa30BaHus;

- JUIsT  TIOBBIIICHUS  TIO3HABATEIBbHOM  AKTHUBHOCTH  OOydYaromuxcsi B
€CTECTBEHHOHAY4YHOI 00acTy;

- JUIST  pa3BUTHUSL JIMYHOCTH peOeHKa B TMpolecce OOYyYEeHHS XUMHHU, €ro
crocoOHocTel, (HOpMUPOBAHMS U yAOBIETBOPEHHS COLMATIBLHO 3HAYMMBIX UHTEPECOB U
MOTPEOHOCTENH;

- st paboThl C ONAPEHHBIMH MIKOJIBHUKAMU, OPTraHM3allid UX pa3BUTHS B
Pa3JIMUHBIX 00JaCTAX 00pa30BaTEIbLHON, TBOPUECKON JEATEIBHOCTH.

[Ipumensis 1mudpoBbie abopaTopu HA YpOKaX XHUMHH, OOYYArOIIHECS CMOTYT
BBITIOJIHUTh MHOKECTBO JITA0OPATOPHBIX PabOT M IKCIEPUMEHTOB IO Mporpamme
OCHOBHOM IIIKOJIBL.

PackpbiTHe BeAylIuX HIei, HA KOTOPbIX 0a3upyeTcs NporpaMmma

Benymass wupes nmporpamMMbl  —  CO3JaHME€  COBPEMEHHOM  MPAKTHUKO-
OPHUEHTHUPOBAHHOW BBICOKOTEXHOJIOTMYHON O00pa30BaTEIBHOW Cpenbl, IMO3BOJISIONICH
3¢ ()EeKTUBHO pea30BbIBATh MPOEKTHO-KOHCTPYKTOPCKYIO M 3KCHEPUMEHTAIBHO
HCCIIEIOBATEIBCKYIO JIEATEIbHOCTh OOYYAIOIIMUXCS B Pa3HOBO3PACTHBIX MPOEKTHBIX
KOMaHJaxX, T[OJy4aTh HOBbIE OOpa3oBaTelIbHbIE pE3yJdbTaThl W WHHOBAIMOHHbBIEC
NpoAyKThl. Maes mporpaMmbl COCTOMT B CIEAYIOIIEM: C OOJIBIIMM YBJIEYEHUEM



BBITIOJIHSIETCS PEOEHKOM TOJIBKO Ta JEeATEIbHOCTh, KOTOpas BbhIOpaHa WM CaMUM
CBOOOJTHO; IEATETLHOCTh CTPOUTCS HE B PYyCJIe OTJCIHHOTO Y4eOHOTO mpeaMeTa.
OnucaHue KJIOYeBbIX NOHATHH, KOTOPLIMU ONIEPUPYET ABTOP MPOTrPaMMBbI
Kniwoueesvie nonamusn:
XuMHus — 3TO HayKa O BEUIECTBAX, UX CBOMCTBAX, MPEBPALICHUAX U SIBICHUSIX, KOTOPbIE
COMPOBOXKJIAIOT ITH IIPEBpAIICHUS
BemecTtB0 — omgHa u3 Gopm marepuu, cocTosmias U3 (EpPMHUOHOB HIIM COJEprKalias
dbepMuoOHBI Hapsay ¢ 0030HaMH; 00JagaeT Maccod MOKOs, B OTJIMYHUE OT HEKOTOPBIX
THUIIOB TOJICH, KaK HAIPUMEP AJIEKTPOMArHUTHOE. ITO TO, U3 YEr0 COCTOIT (PU3UIECKUE
Tena.
CMmech — 3T0 TO, 4TO OOpa3zyeTrcs MpU MEPEeMEIIMBAHUM ABYX U 00jee pa3iuyHbIX IO
CBOMCTBaM BeUIECTB. BemiecTBa, COCTaBIAIONIME CMECh, HA3bIBAIOT KOMIIOHEHTaMH.
Hanpumep, BO3ayX — cMech ra3oB: a30Ta, KUCJIOpPOAA, YIIEKUCIOro rasa u ApYrux.
Ecnu Macca olHOro KOMIIOHEHTA B JIECATKU pa3 MEHbIIE MACChl IPYrOro KOMIOHEHTA
CMECH, TO €r0 Ha3bIBAIOT MPUMECHIO. | OBOPST, UTO BEIIECTBO 3arPs3HEHO.
PacTBop — oHOpO/IHAsA (TOMOr€HHasA) CUCTEMA, B COCTaB KOTOPOW BXOJSAT MOJIEKYJIbI
(aTOMBI, MOHBI) IBYX WJIA 0O0Jiee THUIOB, MPUUEM JOJIS YACTHUI] KaXKIOTO THIA MOXKET
HEMPEPHIBHO MEHATHCS B ONpEEIEHHbIX npeaenax. OT MEXaHMYEeCKONH CMECH PacTBOP
OTJINYAETCSI OJTHOPOIHOCTHIO, OT XUMUYECKOI'0 COCIMHEHUS - HEIIOCTOSTHCTBOM COCTaBa.
Kosutongnbie cuCTeMBI — 3TO CHUCTEMBI, IPOMEKYTOUHBIE MEXKAY UCTUHHBIMU
pacTBOpaMH U TpyOOJIUCIIEPCHBIMU CUCTEMAaMH — B3BECSIMU, B KOTOPBIX JUCKPETHHIC
YaCTHIIbI, KaITA WM My3bIPbKU AUCTIEPCHOMN (Da3bl, UMEIOIINE Pa3MEPXOTs Obl B OTHOM
u3 u3mepenuit or 1 go 1000 vM, pacmpenesieHbl B JAUCHEPCHOHHON cpenie, 0OBIYHO
HENPEPHIBHOM, OTIIMYAIOIIEHCS OT MEPBOM MO COCTABY WJIM arperaTHOMYCOCTOSHHIO.
pH — BOOOpOAHBIN TOKA3aTENb.
HanouacTtuubl — 310 00pa3oBaHusi, COCTOSIIUE U3 ATOMOB WJIM MOJIEKYJ C pa3MepaMu
menpimumMu 100 nanomerpoB. HanowacTtuipl (OMoONOrMYecKHe, OpraHUYECKHeE,
METaJUIOPTraHUYeCKUe) SBJISIIOTCS HEKUMU  MHAWBUIYAJIbHBIMU  OOpa30OBaHUSIMH,
00JIaTArONTMMU CTIEITU(UUECKIM CTPOSHUEM.
JKcnepuMeHT — (JaT. experimentum — mpo0a, OMNBIT) — PO OIBITa, HMEIOIIETO
MO3HABATENbHBINA, LEICHANPABICHHO HCCIEA0BATEIbCKUI, METOAWYECKUN XapakTep,
KOTOPBIN MPOBOJUTCA B CIIEHUATIBHO 3aIaHHBIX, BOCIIPOM3BOAUMBIX YCIOBUAX IyTEM UX
KOHTPOJIUpYEMOIr'0o u3MeHeHus. Pemiarorniee 3HaueHHE B IKCIIEPUMEHTE HMEET
HCCIIEIOBAHUE UCTIBITYEMOT'0 B «CTeCHEHHBIX» (D.baKOH) — mpeieNbHbIX, TIOrPAHUYHBIX,
KPUTUYECKUX — COCTOSTHUSX.
HabOaronenue — omnmcaTeiabHBIM IICMXOJOTHYECKUH HCCIEAOBATCIbCKUI  METO/I,
3aKJIFOYAIOIUICSA B II€JIEHAITPABICHHOM U OPIraHU30BAHHOM BOCIPUSITUH U PETUCTPALINU
NOBEICHMS H3y4aeMOro 0ObeKTa.
dusnvecKne CBOMCTBAa — JIIO0bIE XapaKTEPUCTUKN OOBEKTA WM BEIIECTBA, KOTOPHIE
MOTYT OBITh U3MEPEHBI WJIM BOCIIPUHSATHI MPU COXPAHEHUU UX UJEHTUYHOCTH.
XuMuYeckue CBOMCTBA —- CBOICTBA BEIIECTB (XUMHYECKHUX JJIEMEHTOB, MPOCTHIX
BEUIECTB M XUMHUYECKUX COCAMHEHHUI), HMEIOIIUE OTHOLIEHHE K XUMHYECKUM
mpoiieccaM, TO €CTh MPOSIBISIEMbIE B MPOIECCe XUMUUECKON peaklMi U BJIMSIONINE HA
He€. K xumuyeckum CBONCTBAM OTHOCSITCSL CIIOCOOHOCTh PearupoBaTh C APYrUMU


https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%8F_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
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https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%81%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5

BEIIECTBAMH, CIIOCOOHOCTH K Pa3IOKEHUIO U K JUCCOITUAITIH.

IIpoexTHas padora — 3TO caMOCTOsTENbHAsE paboTa ydallerocs, HampaBjCHHAs Ha
pelieHre  KOHKPETHOM  NpoOJIeMbl, TMPAKTUYECKOE  JOCTIDKEHHE  pe3ysbTara
uccienoBanusd. I[IpoekTHas paboTa MO3BOJSIET y4alleMycsi NPUOOPECTH HaBBIKU
UCCIIEZIOBATEIbCKOM  paboThl,  MPOJEMOHCTPUPOBATH  CBOM  JOCTH)KEHHUS B
CaMOCTOSITETLHOM OCBOCHHMH COJIep)KaHHsA W30paHHBIX 00JacTel 3HAHWN WM BHJIOB
JeSITEeTbHOCTH.

HanpaBJieHHOCTb IPOrpaMMBI

JononuurensbHas — o01ieoOpa3oBaTenbHasl — oOlIepa3BUBaIOLIas  MporpaMma
«Y TUBUTENbHBINA MUP XUMHUN» UMEET €CTECTBEHHO-HAYUYHYIO HAIPaBICHHOCTb.

YpoBeHb 0CBOEHUSI IPOTPAMMBbI

VYpoBeHb OCBOCHHSI IPOrPaMMBbI — 0a30BBI.

AKTYyaJIbHOCTH MPOrpaMMbl 00YCIIOBJIEHA TEM, UTO B y4EOHOM IIJIaHE MPEIMETY
«Xumus» OTBelNeHO Bcero 2 dvaca B Hemenro (8 kimacc), 4To JaeT BO3MOXKHOCTH
chopmMupoBaTh y 00ydarommxcs JUIIbL 0a30BbIC 3HAHUS 1O IpeaMery. B Toxe Bpems
BO3pacT 8-TO KJjlacca SBISAETCS BAXKHBIM I MPOQECCHOHAIBHOTO CaMOOIpeaeNIeHuUs
HIKOJIBHUKOB. BO3MOXHO, 4TO MPOCHYBIIUNCS MHTEPEC K XUMHHU MOXKET MEpPEepacTd B
Oynyiyto mpodeccuto. OHa HE TOJIBKO JA€T BOCIUTAHHUKAM MPAKTUYECKUE YMEHUS U
HaBBIKH, (POPMHUPYET HAYAIbHBII ONBIT TBOPYECKOW NEATEIBHOCTH, HO U DPa3BUBAET
UHTEpeC oOydJaromerocs K OKCIEPUMEHTY, HAay4YHOMY IIOMCKY, CIIOCOOCTBYET
CaMOOIIPEACIICHUIO 00YYaloIIUXCsl, OCO3HAHHOMY BbIOOpY mpodeccuu. Obyuaroniuecs
CMOTYT Ha MPAKTUKE UCIOJI30BaTh CBOM 3HAHUS HA YPOKAX XVMHH U B OBITY.

Ilenaroruyeckas 1meeco00pPa3HOCTb 3aKJII0YAETCS B TOM, YTO 0a30BbIN Kypc
IIKOJIFHOW TPOrpaMMBbl  MIPEeyCMAaTpUBAET TMpaKTUYeCKHue paboThl, HO WX SBHO
HEIOCTaTOYHO, 4YTOOBl  3aMHTEpPEcOBaTh  OOydYaloIIUXCS B  CaMOCTOSTEIILHOM
NpUOOPETEHNH TEOPETUIECKUX 3HAHUHM M MPAKTUIECKUX YMEHUI 1 HaBBIKOB. [yt 3TOTO
B KypC «YIUBHUTENBHBIH MUP XHMHH» BKJIIOYEHBI HawOoJiee SIpKue, HarjsaHbIC,
UHTPUTYIOUIUE SKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEUb M 3aMHTEPECOBATh OOYYAIOLIUXCS
MIPAKTUYECKON HAYKOW XUMHUEH.

B pamkax HanuoHanbHOro mnpoekrta «OOpa3oBaHUE» CO3JaHUE LIEHTPAa €CTECTBEHHO-
HAyYHOW HampaBIeHHOCTH «Todka pocTa)» TMO3BONMIO BHEAPUTH B MPOrPAMMY
G POBYIO J1A0OPATOPHIO M KAYECTBEHHO U3MEHHUThH MPOIECC O0YUECHUS] XUMUU.
KonnuecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIST MOTy4YaTh JOCTOBEPHYIO HH(DOPMAIHIO O
MPOTEKAaHUU TEX WM MHBIX XMMHUYECKHX Ipolieccax, 0 cBoicTBax BemiecTB. Ha ocHoBe
MOJTYYEHHBIX AKCIIEPUMEHTAILHBIX JAHHBIX 00y4aeMble CMOTYT CaMOCTOSITENIBHO JI€TaTh
BBIBOJIbI, 0000IIaTh PE3yAbTaThl, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyeT
CHO0COOCTBOBAThH MOBBIIIEHUIO MOTUBAILIUU O0YUYEHUS IIKOJIbHHUKOB.

IIpakTHyeckas 3HAYMMOCTH 00pa30BaTeIbHON MPOrpaMMbl 00YCIIOBIIEHA TEM,
YTO  W3Y4YEHHE TPOrpaMMbl  SIBISETCS  BaXHBIM s NMPO(ecCHOHAIBHOTO
caMoOIIpeieNieHHs] 00yJaromuxcsi. Bo3aMOXHO, YTO MPOCHYBIIMNUCS UHTEPEC K XUMUU
MOXET mepepactu B Oynymyro mnpodeccuto. OHa HE TOJBKO J1a€T BOCIUTAHHUKAM
MPAKTUYECKUE YMEHHMS ¥ HaBBIKM, (OPMHUPYET HAYAIbHBIA OMBIT TBOPYECKOU
JESITeNFHOCTA, HO M Pa3BUBAET MHTEPEC OOYYAIOMIMXCS K IKCIEPUMEHTY, HayIHOMY
MOUCKY, CIIOCOOCTBYET HUX CaMOOIPEIEICHUI0, OCO3HAaHHOMY BBIOOpPY mnpodeccun.
OO0yuaroiyecs: CMOTyT Ha IPAKTUKE MUCIOIb30BaTh CBOM 3HAHUS HA YPOKaxX XMUMHUH U B



OBITY.
IIpuHuunsb 0TOOPA coaepkaHUA 00PA30BaATEIbHOI MPOrPAMMBI
[Mpuniuner otOopa coaepkanust (oOpa3oBaTeIbHBIM MPOLECC TMOCTPOCH C YUYETOM
YHUKQJIBHOCTH U HETMOBTOPUMOCTH KaXKJIOro peOEHKa M HalpaBlIe€H Ha MaKCUMaJbHOE
pa3BUTHE €T0 CIIOCOOHOCTEH):
- MPUHIUIT €TMHCTBA Pa3BUTHS, OOYUEHUS U BOCIIUTAHUS;
- MPUHIIUAIN CUCTEMATUYHOCTH U MIOCJIE10BATEIbHOCTH;
- NPUHIIMI JOCTYITHOCTH;
- MPUHIIUI HATJISIAHOCTH;
- NPUHIIUI B3aUMOJCHCTBUS U COTPYIHUYECTBA;
- MPUHIMIT KOMIUIEKCHOTO MOX0/1a.
OTiinunTe/IbHBbIE 0COOCHHOCTH NMPOrPAMMBI

XapakTepHOM OCOOEHHOCTHIO COBPEMEHHOI'0 BPEMEHU SIBIISIETCS aKTHUBU3AIUS
MHHOBAIIMOHHBIX MPOIIECCOB B 00pa3oBaHuu. KakIbIil 1OMKEH yMETh aJlaliTUPOBAThCS
K OBICTPOMEHSIONIEMYCSI MUPY, TBOPUECKH MBICITUTh U CAMOCTOSATENILHO MOIMOITHSATHCBOU
3HaHus. [Iporpamma HampaBiieHa Ha JIMYHOCTHO-OPHEHTHpPOBaHHOE oOydeHue. Poib
neaarora COCTOMT B TOM, YTOOBI CO3/aTh KAKIOMY OOYyYarolleMycsi BCE YCIIOBHS, IS
HanOoJiee MOJIHOIO PACKPBITUS W peann3auuu ero crnocodHocreid. Co3marh Takue
CUTYyallUM C UCIOJb30BAaHUEM PA3JIMYHBIX METOAOB OOY4YEHUs, TPU KOTOPBIX KaKIbIH
oOyyaromuiicss mpuiaraeT COOCTBEHHbIC TBOPYECKUE YCWIMSI U MHTEIUICKTyaJbHbIC
CIIOCOOHOCTH TIPH PEIICHUU TOCTABJICHHBIX 3a]1a4.

Heap  A0oNOJHHUTEJBbHON  001Ie00pa3oBaTe/ibHOI  O0HmIEepa3BUBaIOLIEH
nporpaMmspl: (GOpMHPOBAHUE y OOYYAIOIIHMXCS HAYYHBIX MPEJICTABICHUN O XMMHUU B
MOBCETHEBHOM >KM3HU YEJIOBEKa 4epe3 TMpoOYKICHHE HWHTEepeca W Pa3BUTHE
po¢eCCUOHATIBHBIX CKJIOHHOCTEN K MPEIMETY C MOMOIIILIO KCIIEPUMEHTA.

3ajayM  JONMOJIHUTEbHOW  001Ieo0pa3oBaTe/ibHON  001EpPa3BUBaIOIEN
NporpaMMblI
Oopazoseamenvhoie:
— PacCHIMPUTH KPYro30p 00ydarolmuXxcsi O MUPE BEIIECTB;
— HCIMOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 XUMUU HA MPAKTUKE;
— 00y4MTh TEXHUKE O€30MMaCHOCTH MPHU BBIMOJIHEHUHU XUMUYECKUX PEaKIU;
— chopMHUpPOBATh HABBIKA BBITIOJHEHUS TIPOEKTOB ¢ wucmnoib3oBanneM WUKT wu
1 (poOBOTro 0OOPYAOBAHNS,
— BBISIBUTH TBOPYECKU OJAPEHHBIX 00YUYAFOITUXCS U TIOMOYBUM IIPOSIBUTH CEOSI.
Pa3zeusarowue:
— CIOCOOCTBOBAThH PAa3BUTHIO TBOPUECKUX CITOCOOHOCTEHN 00yUarOmuXCs;
— ¢dopmupoBath UK T-koMIIeTeHTOCTH;
Bocnumamenshuie:
— BOCIIUTATh CAMOCTOSATEILHOCTh MPU BBIMOJIHEHUN PAOOTHI;

— BOCIHTATh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBHU3MA, YMEHUE paboTaTh B KOMaHJIE;
BOCIIUTATh YyBCTBO JINYHON OTBETCTBEHHOCTH.

IIcuxoJsioro-negarornyecKkue XapaKTepuCcTUKU 00y4ar0IuXCs,
YYaCTBYHOIIHX B peajM3anuu 00pa3oBaTe/ibHOM NPOrpaMMbl



JlommomHUTENBbHAST ~ 00IIeoOpa3oBaTebHas ~ OOIIEpa3BUBAOIIAs  IMporpamma
nmpenHa3HavueHa s jetedl B Bospacte 13-14 ner. HaGop nmereit B oObennHEHHE —
CBOOOIHBIIA.

Oco0eHHOCTH peaiu3anu MPOrPpaMMbl

[Iporpamma peanuszyeTcsi B paMKax HaIMOHAJIBHOTO TpoekTa «O0pa3oBaHUE»,
[IEHTpa €CTECTBEHHO-HAay4YHOU HampaBieHHOCTU «Touka poctay. [loctpoenue 3ansTuit
B IMAJIOTOBOM (popMe. 3aHATHS KOMIUIEKCHBIE, BCE CaMOE€ CII0KHOE TIEPEBOAUTCS Ha SI3BIK
0o0pa30B M OCBaWBAETCs B XOJI€ WUIPHI, dKCIepuMeHTa. Ha TpakTUYECKUX 3aHATHUIX
00y4JaroInecs: CaMOCTOSTENILHO BBIMOIHSIOT HA0IIOICHUS, TPAKTUYECKUE U TBOPUYECKUE
paboTHI.

I'pynma popmupyercst u3 uncia odydaronuxcs 8 kiaccoB MbOY «COIIT No 18y,
peanu3yrolieil mporpaMMy; mnporpamma mnpeaHazHadueHa st oOydatomuxcs MbOY
«COII Ne 18».

[Iporpamma oOBEIUMHEHUS TpeAycMaTpUBAeT WHIUBUAYAJIbHBIC, T'PYIIOBbBIC,
dbpoHTANBHBIC POPMBI pabOTHI ¢ eTbMH. CocTaB rpynm 15 yenoBexk.

®opma 00y4eHUs — OYHasl.

Pexxum SaHSITI/Iﬁ, NEPUOANYHOCTD U MPOAOIZKUTEJIbHOCTD 3aHATHH

OOGm1ee KOIMUECTBO YacoB B roja — 35 yacoB. [IpopomkurensHoCcTh 3aHaTHi — 40
MUHYT. 3aHATHS POBOAATCS | pa3 B HEJEINO.

OcHOBHBIE METO/IbI oﬁyquml

B coBpeMEHHBIX TEXHOJOTHMYECKHX YCIOBHSX IIPOIecC OOydeHus Tpedyer
METOJIOJIOTHYECKON aJanTallid C YY€TOM HOBBIX PECYPCOB M WX CHEIU(UUSCKHX
0COOEHHOCTEN.

VYyactue B 00pa3oBaTeNbHBIX COOBITHUSAX TMO3BOJISAET OOYYAIOIIMMCS MPOOOBATH
ceOsl B KOHKYPCHBIX PEKHMaxX M JACMOHCTPUPOBATH YCHEXH W AOCTKeHus. [lpu
opraHu3anuu 00pa3oBaTEIbHBIX COOBITHI COYETAIOTCS WHIANBUIYATbHBIC U TPYIIIOBHIC
(OpMBI AEATETHHOCTH ¥ TBOPUYECTBA, PA3HOBO3PACTHOE COTPYAHHUYECTBO, BO3MOKHOCTH
«KOMaHJHOT'O 3a4eTay, pe(ekCUBHAs IeATEIbHOCTD, BBIACISICTCS BPEMsI IS OTIbIXA,
HehOpMabHOTO  OOIIEHUSI ¢ pelakcaluu. Y  OOy4arollUXCs  TOBBIIIAETCS
No3HaBaTeIbHAs aKTMBHOCTH, PACKPBIBACTCS MX IOTCHIIMAJ, BBIpA0ATHIBACTCS YMCHUE
KOHCTPYKTHUBHO B3aMMOJICHCTBOBATD JIPYT C IPYTOM.

Kaxxnoe 3aHATHE COACPKUT TEOPETUUYECKYIO YACTh U MPAKTUYECKYI0 PadboOTy Mo
3aKpeIUIeHuI0 3Toro Mmatepuana. bmaromaps TakoMy MoaxoAy Yy OOydYaromuxcs
BbIpa0aThIBAIOTCS TAKME KAUECTBA, KAK pEeLIEHUE MPAKTUUECKUX 3a]a4, YMEHUE CTaBUTh
LEJIb, IUNIAHUPOBATH JTOCTHKEHUE ITON LIENH.

Kaxxmoe 3ansiTe ycloBHO pa3OmBaeTcs Ha 3 YacTH, KOTOPHIE COCTABJISIOT B
KOMIUIEKCE 1[ET0CTHOE 3aHATHE:
1 yacTh BKJIIOYAET B c€0s1 OpraHU3aIl[MOHHBIE MOMEHTBI, U3JI0’KEHIUE HOBOT'O MaTepuarna,
TUTAHUPOBAHUE M pacmlpeereHrue padboThl I KaKA0ro OOyYaromierocs Ha JTaHHOE
3aHSATHUE;



2 yacThb — MpakTudeckas padbora oOydwarouuxcs (MHAMBUAYaJbHAs WM TPYIIOBas,
CaMOCTOSITENIbHAsE W COBMECTHO C II€IaroroM, IOJ KOHTPOJIEM Iienarora). 31ech
NPOUCXOJIUT 3aKpEIUICHHE TEOpPETHUYECKOro Marepuaina, oTpadaThiBalOTCS HABBIKU
MIpUEMBIL; POPMUPYIOTCS YCIEUIHbIE CLIOCOOBI MPO(PECCHOHATBHOMN AESITENbHOCTH;

3 4acTh — MOCBSIIECHA AHAJIU3y NPOJEIAHHOW PabOThl M TMOABEACHUIO HUTOTOB. DTO
KOJUIEKTUBHASL JI€ITEeIbHOCTh, COCTOAIIAS M3 AHAIUTUYECKOM NEATEIbHOCTH KaXKIOTO
oOyuaromiero, negarora u Bcex Bmecte. [llmpokxo mcmombiyercst popma TBOpUECKUX
3aHATHM, KOTOpas NpPUIAET CMbICT OOY4YEHUI0, MOTHUBUPYET OOYy4Yalomuxcs. ITO
MO3BOJISIET B YBJIEKATENIbHOM U IOCTYNHOU opMe NMpoOYyAUTh MHTEPEC 00yUarOIIUXCS K
U3Y4YEHHUIO MaTepHUaa.

Meton AuUCKycCHMU YyYUT OOy4YaroIIMXCs OTCTauBaTh CBOE€ MHEHHE M CIyIIATh
npyrux. Hampumep, mpu WM3rOTOBICHMH JEKOPAIMi WU MEPCOHAXEH MynbThUIbMa
00y4JaronmMcsi HEOOXOIMMO BBICKA3aThCsl, APTYMEHTUPOBAHHO 3alIUTUTH CBOIOPAOOTY.
YueOHble JUCKYyCCMM  OO0OTaliaroT MPEACTaBICHUS OOYy4YaloIIMXCs MO0  TeMeE,
YIOPSAAOYNBAIOT U 3aKPEIUISIOT 3HAHUS.

JlenoBas wurpa, Kak CpEeACTBO MOJIETUPOBAHUS Pa3HOOOPA3HBIX YCIOBUU
npodeccuOHaIbHON NEeATENbHOCTH (BKJIIOYAsh HKCTpEMalbHbIE), IIOKa3bIBAET UM
BO3MOXXHOCTH BBIOOpA 3TOM cephl AeITENHPHOCTH B KadecTBe Oyaymieit mpodeccun.
PoneBas urpa mo3BossieT ydacTHUKAM MPEICTABUTH ce€0sl B MPEAJIOKEHHON CUTYaIlUH,
OLIYTUTH T€ WJIN UHBIE COCTOSHUA OOJIee peaqbHO, TOYYBCTBOBATh MOCIEICTBUS TEX WU
VHBIX JECUCTBUM U IPUHATH PELICHHUE.

MeToib1, B OCHOBE KOTOPBIX PACIojiaraeTcsi ypoBeHb JISATEIBHOCTH YIaIIuXCsl:

- HCCIIEIOBATENLCKUI — CAMOCTOATEIbHAS TBOPUECKast paboTa yJaluxcsi;

- PENpPOAYKTUBHBIN — ydalluecsi BOCHPOU3BOJSAT TMOJYUYECHHbIE 3HAHUS W OCBOCHHBIE
CIIOCOOBI ICATCIBHOCTH;

- OOBSICHUTEIHHO-UJUTFOCTPATUBHBIM — JI€TU BOCIPUHUMAIOT M YCBAaWBAIOT TOTOBYIO
UHOpMAILIHIO;

- YaCTUYHO-TIONCKOBBIA — YydYacTHE JeTe B KOJJICKTHBHOM TIOMCKE, pEIICHUU
MOCTABJICHHOW 3a/1aud COBMECTHO C TeAaroroM. Merojbl, B OCHOBE KOTOPBIX JIEKHUT
croco0 OpraHu3aivy 3aHsI TS

- HArmsgHbBIA (MOKa3 MYJIbTUMEAUNHBIX MAaTepUajoB, WUIIOCTpAlUii, HAOIOJEHUE,
noka3 (BBIMIOJIHEHHE) Meaarorom, padbora mno odopasity u Jp.);

- IPAKTUYECKU (ChbeMKa MYJIbT(PHIbMA COTJIACHO PacKaIpOBKE, MOHTAX. );

- CJIOBECHBIN (YCTHOE M3JIOKEeHHe, Oecesia, pacckas, JeKIus U T.1.).

MeTonpl, B OCHOBE KOTOPBIX JIGKUT (opMa opraHu3aluu ACSITEIBHOCTH
oOydarommxcs Ha 3aHaTUsIX. [Ipu ocyiecTBieHWHM 00pa30BaTEIBHOIO MpoIecca
NPUMEHSIOTCS CIEAYIOIINE METOIbI:

- TIPOOJIEMHOTO HW3JIOKECHHS, MCCIENOBATENbCKUIN (I Pa3BUTHS CaMOCTOATEILHOCTH
MBIIIJICHUSI, TBOPYECKOTO TMOJXO0Ja K BBHINOJIHSAEMON paboTe, HUCCIeN0BaTEeIbCKUX
yMEHUM);

- 00BSICHUTENIbHO-WILTIOCTPATUBHBIN (111 PopMuUpOBaHUs 3HAHUN U 00pa3a NEeHCTBUIA);
- PENPOIYKTUBHBIN (711 (HOPMHUPOBAHHS YMEHHUM, HABBIKOB U CIIOCOOOB JCSTEIIBHOCTH);
- CJIOBECHBIN

- pacckas, o0BsicHeHHe, Oecena, Jekius (11 GopMHUpOBaHUS CO3HAHMS);



- CTUMYJIMPOBaHUA (TPOCMOTP MYJIbT(HUIBEMOB, TTOOLIPEHHUS).
B oOpa3zoBatensHOM Mpoliecce MCTONb3YIOTCS pa3iudHble (POPMbI IPOBEACHHUS
3AHSATHSL:
» Oecenpl;
o JICKLHNU;
e CEMMHApBHI;
¢ TPAKTHUYECKOE 3aHATHE;
o XUMHUYECKUN IKCIIEPUMEHT;
o paboTa Ha KOMITBIOTEPE;
¢ DKCKYpCHH;
 BBINIOJIHEHHE U 3aIUTa IPOEKTOB.
Iliianupyembie pe3yabTAThl 0CBOCHUS 00YYAKOIIMMUCS NIPOTPAMMbI
JIn4YHOCTHBIE pe3y/IbTAThI:
— OCO3HaBaThb €IMHCTBO M LEJIOCTHOCTh OKPYJKAOLIEr0 MHpA, BO3MOXHOCTH €ro
N03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTH)KEHUI HAYKH;
— IIOCTENEHHO BBICTPAWBATh COOCTBEHHOE LEIOCTHOE MHPOBO33PEHHME: OCO3HABATh
NoTpeOHOCTh M TOTOBHOCTh K CaMOOOpa3oBaHHMIO, B TOM 4YHCI€ M B paMKax
CaMOCTOSITEIILHOM JEATEIIBHOCTH BHE LIKOJIBL;
— OLICHUBATh >KW3HEHHBIE CUTYallMM C TOYKU 3peHUsi Oe30macHoro olOpasa >KU3HU U
COXpaHEHUS 3/10pOBbS;
— OLICHHUBATh 3KOJOTMYECKHI PUCK B3aUMOOTHOIIEHUI YEI0BEKA U IPUPOJIBI.
— (OpMHPOBATH IKOJOTMYECKOE MBIIIECHUE: YMEHUE OLEHUBATH CBOIO JIEATEIBbHOCTh U
NOCTYIKH JPYIUX JIFOJIEH C TOYKH 3PEHMSI COXPAHEHUS OKPYXKAIOILIEH Cpelbl - rapaHTa
’KU3HU U OJIarononyyus JroJed Ha 3emIe.
MeTanpeaMeTHbIMH pPE3yJbTaTaMH H3y4Y€HUs Kypca «YIUBUTEIBHBII MHDP XHUMHUU»
ABIISIETCS OPMUPOBAHUE YHUBEPCATBHBIX yueOHbIX nevictBuid (Y'Y ).
Pecynamuenvie YY/I:
— CaMOCTOSITEIbHO OOHAPYXKUBATh U (POPMYJIMPOBATH YUEOHYIO POOIIeMy, ONPEEIsITh
11e7Ib YIeOHOU MeATeIbHOCTH,
— BBIIBUTaThb BEPCUM pELICHUSA MPOOJEMBbI, OCO3HaBaTh KOHEYHBIM pE3ylbTar,
BBIOMpATh U3 MPEAJIOKEHHBIX U UCKaTh CAMOCTOSATENBHO CPEICTBAAOCTHKEHUS LIENH;
— OCYILIECTBIISITH LieJIeNojaranye, BKIIIoUas MOCTAaHOBKY HOBBIX IIeJIel,TpeoOpa3oBaHue
NPAKTUYECKOM 3a7a4l B O3HABATEIIbHYIO;
— COCTaBJIATH (MHAMBUAYAJILHO WK B TPYNIE) IJIaH pEeLIEeHUs TPOOIEMBI;
— paboTas o IUIaHy, CBEPATh CBOU JEHCTBHS C LENbIO U, IPU HEOOXOAMMOCTH,
UCIIPABJIATh OLUMOKHA CAMOCTOSITENIBHO;
— YYUTHIBaTh Pa3Hble MHEHUS U CTPEMUTHCSA K KOOPAMHALMU DPA3JIUYHBIX MO3ULUN B
COTPYITHUYECTBE;
— B JIMAJIOT€ C YYUTEJIEM COBEPLIEHCTBOBATH CAMOCTOSTEIILHO BBIPAOOTaHHBIEKPUTEPUU
OLICHKH.
Ho3nasamenvnwvie YY/I:
— aHAJIU3UPOBATh, CPABHUBATD, KIIACCUPUIIUPOBATH U 0000IaTH(MAKTHI U SIBICHHUS;



— OCYIIECTBJISITh CPaBHEHHE, KIaCCU(DUKAIINIO, CAMOCTOSTEILHOBBIONPAass OCHOBAHUS U
KPUTEPUU JJIs1 YKA3aHHBIX JIOTUYECKUX OIEPaIUil;

— CTPOHUTH JIOTHYECKOE pACCYKIAEHHE, BKIIOYAIONIEE YCTAHOBJICHUE IPUYUHHO-
CJIEZICTBEHHBIX CBSI3€EM;

— CO03J1aBaTh CXEMaTHYECKUE MOJICIH C BBIJICICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK
00BEKTa;

— COCTaBJIATH TE3UCHI, PA3TMYHBIC BUIBI TUTAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.);
— 1mpeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJHOTO BUJA B JIPYroH (TabauIly BTEKCT U TIp.);

— YMETh OMNpPEICATh BO3MOXKHBIE MCTOYHUKH HEOOXOIMMBIX CBEICHHUM, MPOU3BOIUTH
TIOWCK MH(OPMAITIH, aHAJTM3UPOBATH U OIICHUBATH €E¢I0CTOBEPHOCTD;

— 0000111aTh MOHSTHS - OCYIIECTBIIATH JOTUYECKYIO OINEpaIMIo Mepexoa OT MOHATHH C
MEHBIIIUM 00HEMOM MOHATHAM C OOJIBIIMM 00HEMOM;

— CTPOUTH JIOTUYECKHE PACCYXKICHHWS, BKIIOUYAIONINE YCTAHOBJICHUE TMPUIUHHO-
CIICACTBEHHBIX CBS3€CH;

— OOBSACHATH SIBJICHMS, IPOLECCHI, CBSI3M U OTHOLICHMS, BBISBISIEMbIE B XOJ€
MCCJIEIOBAaHUs, OCYIIECTBIATh BBIOOp Haubosiee 3PQPEeKTUBHBIX CHOCOOOB pEUICHUs
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUM.

Kommynukamuenwvie YY/I:

— yMeTb (hOopMynupoBaTh COOCTBEHHOE MHEHHE M IO3UIIUIO0, APTYMEHTHPOBATH €€ U
KOOPJIMHUPOBATH €€ C TO3UIMU MAPTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETrO
pELICHUsI B COBMECTHOM JIESITEIbHOCTH;

— 0TOOpakaTh B peYM COJAEpPKAHWE COBEPIIAEMBIX JIEUCTBUM, Kak B (opMe T'pPOMKOMU
COIMAJIM3UPOBAHHON peuH, TaK U B GopMe BHYTPEHHEHN peuu;
— YMETb apryMEHTUPOBATH CBOIO TOUKY 3PEHUS;

— YMCTb OCYHICCTBJIATH B3aUMHBIN KOHTPOJIb MW OKa3blBaTb B COTPYAHHUYICCTBC
HGO6XOI[I/IMYIO B3aMMOIIOMOIIb,

— yMeTb paboTaTh B TpyMNe - YCTaHABJIMBATH pabouue OTHOIIEHUs, 3P(HEKTHUBHO
COTPYTHUYATh U CIIOCOOCTBOBATH MPOYKTUBHOU KOOTIEPAITHH.
IIpeaMeTHBIMH pe3yJbTaTaMH H3yYCHHUS IpPEAMETa SIBISIOTCS CICIYIONINE
YMEHHUS:
— OCO3HaHHE POJIH BEILECTB;
— OIPEAENATh POJIb PA3JIUYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;
— OOBSCHATH POJIBH BEIIECTB B X KPYTOBOPOTE;
— pacCMOTPEHNE XUMUYECKUX MPOIECCOB;

— UCIIOJI30BaTh 3HAHUSI XUMUM TPU COOJIOJCHUM TMPABWI UCTIOJb30BAHUS OBITOBBIX
XUMHUYECKUX MpenapaTos;

— pa3nuuaTh OMacHbIE U OE30MacCHbIC BENIECTBA;

— MPUBOAUTH NPUMEPHI XUMHUECKHUX MPOLIECCOB B PUPOE;

— HAXOJUTh 4YEPThl, CBUACTEILCTBYIOIMIME 00 OOMMX MpPU3HAKAX XHUMHUYECKHUX
IIPOLECCOB U UX PA3INYHUSIX;

— HCIIOJIb30BaHUE XUMHYECKUX 3HAHUM B 6I)ITy;
— OOBSICHATH 3HAUCHHUE BCIICCTB B ) KU3HU U XO3SHCTBE YCJIOBCKA,



— OOBSCHATHh MUP C TOUKH 3PEHUS XUMHUH;
— (dopmMupoBaTh MpeEACTaBICHUS 0 OyayleM npodhecCHOHATIbHOM BhIOOpE.

Kpowme Toro, 3aHsTusI IpU3BaHbI npoOyIuTh y 00y4aroIIMXCsd MUHTEPECK
XUMUYECKON HayKe, CTUMYJIUPOBATh JanbHeuee U3Y4YECHHE XUMHH.
XUMHUYECKUE 3HaHUS, CPOPMUPOBAHHBIE HA 3aHATHIX, MH(OPMALIMOHHAs KYJIbTypa
oOy4Jaromuxcs, MOTYT OBbITh HCMONb30BaHBl MMM JUISI PACKPBITUS  Pa3IMYHBIX
MIPOSIBIICHUM CBSI3M XUMUU C )KU3HBIO.

BocnuraresbHble pe3y/ibTaThbl:

— BOCHHUTAHHUE 3KOJIOTMYECKON rPaMOTHOCTU U XUMUYECKON KyJIbTYphl IPH 00pallleHUN
C BELIECTBAMM;

— OpHEHTaIUs Ha BBIOOP XUMHUKO-OHMOJIIOTUIECKOTO MPOQHIIS;

— BOCTIMTaHHE OTHOIICHUS K XUMUU KaK K OTHOMY U3 (DyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY O0IIEeUYEeIOBEUECKON KYIbTYPHI;

— BOCIIUTAHUE  OMOLMOHAIBHO-IIEHHOCTHOIO  OTHOWIEHUS K  OKPYKAIOLIEMY,
CIOCOOCTBOBATh (DOPMHUPOBAHUIO ICTETHUECKOTO BKYCa;

— (dopMUpOBaHHE KOMMYHHUKATUBHOM KYyJIbTYphbl, BHUMAaHUS M YBAXEHUS K JIFOISAM,
TEPIUMOCTh K 4y’KOMY MHEHHUIO, YMEHUS pad0TaTh B TPYIIIIE;

— BOCHHUTAHME BOJIEBBIX KAuye€CTB YCHIUMBOCTH, TEPIEHUS, BHUMATEIbHOCTH,
CTapaTeJIbHOCTH, YMEHHUSI IOBOJUTH PadOTY /10 KOHIIA;

— (hopMHUpOBaHKE IKOJIOTUUECKOTO MBILIICHUS: YMEHUS OLEHUWBATH CBOIO JEATEIbHOCTD
Y MIOCTYIKH APYTUX JIFOAEH C TOUKH 3PEHUS COXPAHEHUS OKPYKAIOIIEW CPeAbl - TapaHTa
KU3HU U O1aronoiyyus Jiroel Ha 3emie.

MexaHu3M OLleHMBAHHUA 00pa30BaTeJbHBIX Pe3yJIbTATOB

1. YpoBeHb TeOpeTUYECKNX 3HAHU.

- Huskuii ypoenb. OOyvarouiuiicss 3HaeT (parMeHTapHO U3YYEHHBIA MaTepHall.
W3noxxenue Marepuanga CcOMBUMBOE, TpeOyrollee KOPPEKTUPOBKH HABOJIALIUMU
BOITPOCAMHU.

- Cpenuuii ypoBeHb. O0y4aroniuiics 3HaeT U3y4EHHbIN MaTepuail, HO JJIsl OJHOTO
PacKpBITUS TEMBI TPEOYIOTCS TOTIOIHUTEIbHBIE BOIPOCHI.

- Bricokuii ypoBeHb. OOyuaromuiicsi 3HaeT WM3y4eHHbIM MaTepuan. Moxer nartb
JIOTUYECKHU BBIJEPKAHHBIN OTBET, JEMOHCTPUPYIOLIUI MOJHOE BIAJICHUE MaTEpUAIOM.
2. YpoBeHb NMPaKTUUECKUX HABBIKOB W yMeHUH. PaboTa ¢ MHCTpyMEHTaMmH, TEXHUKa
0€30MacHOCTH.

- Huskuii ypoBeHb. TpeOyeTcsi KOHTPOJIb MeAarora 3a BBIMOJTHEHUEM MPAaBHII T10
TEXHUKE O€30IaCHOCTH.

- Cpenuuii ypoBeHb. Tpebyercs nepruoinyeckoe HAMOMUHAHUE O TOM, KaKpaOoTaTh
C UHCTPYMEHTAMHU.

— Beicokuit ypoBeHb. YeTko u 6e30macHo paboTaeT HHCTPYMEHTAMH.

3.CremneHb caMOCTOSTENBHOCTH IIPU IPOBEACHUN IKCIIEPUMEHTA.

- Huskuii ypoBenb. TpeOyercss MOCTOSIHHBIE TOSICHEHUS Tearora BO BpeMs
IIOKAJAPOBOU CHEMKHU.

- Cpennuii ypoBeHb. Hyxnmaercs B IOSICHEHUH TOCTIEA0BATEIIBHOCTH PabOThI, HO
croco0eH nociie 00BICHEHUS K CAMOCTOSTEIbHBIM JIEUCTBUSIM.

- Bricokuii ypoBeHb. CaMOCTOSATENBHO U O€3011aCHO BBITOIHAET SKCIEPUMEHT



(DOle)I MoABEACHUS UTOT0OB peain3aluu 06p33OBaTeJIbHOI71

NMPOrpamMMmblI

B xonie yueOHOro rojga oOy4arouIuiicsi JOJKEH BBITIOJIHUTH M 3alUTUTh
OPOEKTHYIO paboTy.

Cnoco0b1 onpee/ieHus pe3yJIbTATUBHOCTH:
Hauanvnwiii konmpons (cenmsbps) B BHUAE BHU3YyaIbHOTO HAOIOAEHUS TeAarora 3a
COOJIIOJICHNEM BOCTIMTAHHUKAMU TEXHUKH O€30MacHOCTH, MOBEICHUEM TpH paboTe ¢
MOCTIEAYIOIIUM OOCYXICHUEM;
Texywuii KOHmMpob (6 meuenue ce2o yuebH020 200a) B BUAE BU3yaIbHOTO HAOIIOACHUS
mejarora 3a TMPOIIECCOM BBITIOTHEHUS YYAIIUMHUCS TPAKTUICCKUX PadOT, IPOSKTOB,
WHAUBUIYaTbHBIX 3aJaHUM, Y4acTHs B IPEAMETHON HEJIEIe €CTECTBO3HAHUS;
IIpomesicymounvlii. Koumpons (memamuueckuii) B BUIE TPEIMETHOW IHArHOCTUKU
3HAHUS I€TbMHU TIPONICHHBIX TEM;
HUmoeosviii konmpons (mati) B BUIE U3YUYCHHS M aHAJIU3a TMPOAYKTOB TpyAa y4alluxcs
(mpoekToB; coodIIeHMH, pedepaToB), Ipoliecca OpraHu3ayu padoThl Ha MPOIYKTOM U
JTUHAMUKH TUIHOCTHBIX M3MEHEHUH.

@DopMbl YUETA 3HAHUI, YMEHUH NIPUA Peau3aluu NPOrpaMMbI:
— Omnpoc;
OOGcyxneHue;

CamocrosrenbHas paborta;
TectupoBaHue;
[Ipe3eHTanus u 3a1uTa TBOPUYECKON pabOThI (IPOEKTHI U JIp. ).
Opranu3anMoHHO-NIEJATOTHYEeCKHe YCJOBHA peaju3anuu 00pa3oBaTe/bHOM
NporpaMMmblI
HayuHo-meTonnueckoe oOecriedeHre peaiu3alud MporpaMMbl HaIlpaBiIeHO Ha
obecrnieueHne MIMPOKOro, MOCTOSHHOTO M YCTOMYMBOIO JOCTYMA JJIsl BCEX YYaCTHHKOB
00pa3oBaTeabHOrO Mpolecca K J000H uHpOpMaluu, CBA3aHHOM C peaau3anuei
o0pa3oBaTeIbHON  NpPOrpaMMbl, IJIAHUPYEMBIMU  pe3ysibTaTaMH, OpraHU3aluen
00pa30BaTEIBLHOrO MPOLIECCA U YCIOBUSAMHU €r0 OCYIIECTBICHUS.
ConuanbHO-TICUXOJIOTMUECKUE  YCIIOBUS  peaju3alMu  00pa3oBaTelIbHOM
MPOrpaMMbl 00ECTICUUBAIOT:
— y4eT creur (UK BO3pacTHOrO NCUXO0(U3UUECKOT0 Pa3BUTHSI 00yUarOIINXCS;
— BApUATUBHOCTb HANPABICHUI COMPOBOXKACHHUS YYACTHHUKOB OOpa30BaTEIbHOTO
npoiiecca (COXpaHeHHe U YKPEIUIEHHE ICUXOJIOTMYECKOT0 3/J0POBbsl 00YJarOMIUXCs);
— (popmupoBaHUE LIEHHOCTHU 3/10POBBS U O€3011acHOr0 o0pa3a *Ku3HU; nudepeHranms
U UHAMBUAYaIW3alMsg OOYy4YEHHUs; MOHUTOPHUHI BO3MOXXHOCTEH U CHOCOOHOCTEN
o0yuarouxcs, BbISBICHUE U MOJIJEPKKA ONAPEHHBIX JI€TeH, eTeil ¢ OrpaHUYeHHBIMU
BO3MOXHOCTSIMH 3/I0POBbBS;
— (opmMupoBaHME KOMMYHUKATHBHBIX HaBBIKOB B PAa3HOBO3PACTHOH cpele U cpere
CBEPCTHUKOB.
MarepuajibHO-TEXHUYECKHE yCJI0BHA (00ecneueHne)
Hudgposaa (komnvromepnas) nadoopamopus (I[JI), nporpaMMHO-anmapaTHbINA
KOMILJIEKC, TaTYMKOBAsl CUCTEMA — KOMILIEKT y4eOHOro 000pyJ0BaHusl, BKIIOYAIOIINAN



U3MEpPUTENbHBIN OJIOK, WHTEpEehc KOTOpOro IMO3BOJAET OOecreYnBaTh CBs3b C
MEPCOHAIIBHBIM KOMIIBIOTEPOM, M Ha0Op JAAaTYUKOB, PErHCTPUPYIOUINX 3HAYCHUS
pa3sNUYHBIX (U3UUECKUX BEJTUYUH.

Jlamuux memnepamypvt n1amuH06bli — IPOCTON U HANEKHBIN JAaTUHK, IPEIHA3HAYEH
JUISl U3MEPEHMST TEMIIepaTypbl B BOJHBIX pPACTBOpPaX M B ra3oBbIX cpenax. Mmeer
pasnmnuHbli auana3zoH usMepeHui oT —40 no +180 ~C. TexHu4eckne xapakKTepUCTHKU
JATYUKA YKA3aHbl B MHCTPYKLUU 110 DKCIUTYaTalluH.

Jlamuux memnepamypovt mepmonapHuslil IpeHA3ZHAYEH TSI U3MEPEHHUS TEMIIepaTyp
no 900 oC. Hcmomb3yercs NpW BBINOJIHEHUH pPa0OT, CBS3aHHBIX C HW3MEpPEHUEM
TeMIIepaTyp TUIAMEHH, TUIABJICHUS U Pa3I0’KCHUS BEIIIECTB.

Jlamuuk onmuueckoii naomuocmu (Koaopumemp) — NPEAHAZHAYEH I U3MEPEHUS
ONTHUYECKOW IUIOTHOCTH OKPAIIEHHBIX pAacTBOpOB. Mcmonb3yercss mpu HU3Y4EHHH TEM
«PactBopbl», «CKOpOCTP XMMHYECKMX PpEaKLUi», ONPENEICHUN KOHILIEHTpaluuu
OKpAILIEHHbIX HOHOB.

Jlamuuk pH mnpenHa3HayeH a1 U3MEPEHUs BoAOpoaHoro mnokaszarens (pH) BoaHbix
PacTBOPOB B PA3IMYHBIX UCCIEAOBAHUAX 0OBEKTOB OKPYXKAIOIIEH CPEIbl.

Jamuuxk  anekmponpogoonocmu  TPEIHA3HAYECH JUII  HU3MEPEHHUS  YACIbHOMU
AJIEKTPONPOBOITHOCTU JKUAKOCTEH, B TOM YHCJIE€ W BOJHBIX PACTBOPOB BEIECTB.
[Ipumensiercs npu  U3YYEHHUM  TEOPUM  DJIEKTPOIUTUYECKOW  JIMCCOLMAIIUH,
XapaKTEPUCTUK BOIHBIX PACTBOPOB

Jlamyux  Xx10pud-uoHo6 WCHONB3YETCS ISl  KOJWYECTBEHHOTO  OINpPENEIICHUS
coJiepKaHMsI HOHOB XJIOpa B BOJIHBIX PacTBOpax, MoYBe, MpoayKTax nurtanus. K gaTuuky
MOJKJIIOYAETCST MOHOCENEKTUBHBIN anektpoa (MC3I) (pabouuit 31ekTpoj), MOTEHIUAT
KOTOPOTO 3aBHCHUT OT KOHIIEHTPAIMU OIpPEACIsIeMOro HMOHA, B JAHHOM CiIy4yae OT
koHeHTpanu aHuoHoB Cl-. Tlorennuan MCD omnpenenstoT OTHOCUTENIBHO JIEKTPOaa
CpaBHEHUSI, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.

Jlamuux numpam-uono6 ipeHa3HAuCH AJI KOJTMYECTBEHHOTO ONPE/EICHUs HUTPATOB
B Pa3JIMYHBIX OOBEKTAX OKPYXKAIOMIEH Cpenbl: BOJAE, OBOMIaX, (PyKTax, KOIOACHBIX
U3JICTUSAX | T.I.

Mukpockon wugpoeoii TpeNHA3HAYCH I M3Y4YCHHS (POPMBI KPUCTALUIOB U
HaOJIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam onsa npoeedenus xumuueckux peaxuyuii (AIIXP) npenHasHaueH ISt
MOJIyYEHUS M JEMOHCTpAllUM CBOWCTB TOKCHYHBIX TMApOB M Ta30B . OTH BelIECTBa
MOJTYYArOTCS B KOJIOE-peaKkTope, U Py HarpeBaHuu (Wiiu 0€3 HarpeBaHUs) ra3000pa3HbIe
BEII[ECTBA TMPOXOAAT dYepe3 IOIVIOTUTENIbHBIE EMKOCTH (HAacaJKuh) ¢ pacTBOpaMH
peareHToB, BCTyMHalOT C HUMHU B peakiuio. M30BITOK raza MOrjomaeTcs XUAKUMHU U
TBEPJBIMU pEAareHTaMHu, a TakKKe aKTUBHUPOBAHHBIM YIIIEM. AmmapaT dYalie BCEro
UCIIONIB3YIOT JJIS MOJIYYCHHS U JICMOHCTpAIlMU CBOMCTRB XJIOpa, CEPOBOIOPO/IA.

Ilpuébop ona oemoncmpayuu 3a6UCUMOCMU CKOPOCIMU XUMUYECKUX PEaAKUULl Om pa3
JUYHBIX PaKmopoe UCTIONB3YIOT MPU U3YYEeHUU TeMbl «CKOPOCTh XUMHUYECKOH



peakuun» U TerioBoro 3¢dexkra xumMuueckux peakiuil. [Ipubop mnaér Bo3MOXKHOCTH
SKCIIEPUMEHTAJIBHO HCCIEAOBATh BIMSHHE HA CKOPOCTh XHMHYECKUX PEaKUUN
cienyroumx  (akTopoB:  TPHUPOABI  PEATUPYIOMIMX  BEHIECTB,  KOHIICHTpALUU
pearupyroumx BEIIECTB, IUIOMIAJA TpaHUIbl pa3jena (a3 B reTepOreHHbIX CHUCTEMax
(OBEPXHOCTH CONPUKOCHOBEHHS MEXY PEarupyrolUMH BEIECTBAMHU), TEMIIEPATYPHI,
KaTaau3aTopa, MHrHOUTOopa.

Iunemka-oozamop — TpUCTIOCOOJIEHNE, WUCIONB3yeMOe B JabopaTopuu s
OTMEPHUBAHHMS OTPEICIEHHOr0 00bEMa )KUIKOCTH. [IMNIETKN BBITYCKAIOTCS TIEPEMEHHOTO
U TOCTOSTHHOTO 00BbEéMa. B KOMIUIEKTHI 00OpYJOBaHUS IJIsi MEIUIIMHCKUX KJIaCCOB
BXOIAT YAOOHBIC MHUIETKU- J03aTOPHI OJHOKAHAIBHBIC, IO3BOJISIIONINE HACTPOUTH
HEO0OXOMUMBIN 00bEM OTOMPAEMON KUIKOCTH B TPEX Pa3TUYHBIX JHANa30HAX.

bana xkombéunuposannasa npenHazHaueHa JJId HArpeBa CTEKISHHBIX U (aphOopoOBbIX
COCYZOB, Korja TpeOyeTcsi co3/1aTb BOKPYI HAarpeBaeMoro cocyia paBHOMEPHOE
TEeMIIepaTypHOE ToJie, U30eKaTh MUCIOJIb30BaHUS OTKPBHITOrO TUIAMEHU U pacKaJIEHHOU
anekTpuyecko cnupanud. Kopryc KOMOWHHMpOBaHHOW OaHM clellaH W3 aJTIOMUHMUS.
XKunkocTtHass 4acTh KOMOWHHUPOBAHHOW OaHW 3aKpbIBA€TCA KOJIBIAMU PA3TUYHOTO
IaMeTpa.

Ilpubop ona noayuenus 2a306 WCTOIL3YETCS NI MOIYYEHUS HEOOJBIIMX KOIUYCSCTB
razoB: BOJIOpPOJia, KUCTIopoa (U3 MepoKcHuaa BOJAOPO/Ia), YIJIEKUCIOrO ra3a.

Kaobunem, coorsercrBytouuii canutapasiM HopmMam Canllum.

O1eHOYHBbIE M METOAMYECKHE MATEPHAJIBI

Bcest onieHouHas cuctema IeTUTCS Ha TPU YPOBHSI CIIOKHOCTH
1. OOyyaromuiicss MOXXET OTBETUTh Ha OOIINHME BOMPOCHI IO OOJBITUHCTBY TEM, C
MOMOIIBIO TIe1arora
2. OOyuaromuiics OTBEYaeT Ha BCE BOMPOCHI, MOJHUMAEMbIE 3a MEpHoJ] OOydEeHHS.
MoskeT caMOCTOSITETFHO M3TOTOBUTH MEPCOHAXA MYJIbT(HUIBMA U CAENaTh MOKaAPOBYIO
CHEMKY.
3. OOyuaromuiicss OTBeYaeT Ha BCE BOIPOCHI, MOJHMMAEMblEe 3a MEPUOJ O0y4YEHUS.
Pacnonaraer cBeieHHSIMH CBEpX MPOTPAMMBI, IPOSIBIIIET HHTEPEC K TEME.
Kpowme Toro, Bech Kypc JENHUTCS Ha pa3iebl.
Ycnexu 00ydaromerocs: OleHNBAIOTCS TaK KeE U MO pa3zeiam:
— TEOpHus;
— MPaKTHKAa;
— U3TOTOBJICHHE NIEPCOHAXKEH, ChEMKa, MOHTAX.

MeTtoauueckoe odecrieueHue

ObecrieyeHre  mporpamMMmbl  MpeIycMaTpUBaeT  HAJIWYUE  CIEAYIONINX
METOJINYECKUX BUOB TPOAYKIUU:
— AJIEKTPOHHBIE YYEOHUKU;
— BHUJICOPOITHUKU;
— uH(pOPMAIIMOHHBIE MaTEpHalIbl HA CaiTe, MOCBAIIEHHOM JTAaHHOW JOMOJHHUTEIbHON
o0ureo0pa3zoBaTenbHOM 001Iepa3BUBAIOLIEH TPOrpaMMe.



YUEBHBIN IVIAH

KoanuyecTBO 4acoB

Ne | HaummeHoBaHHe
IMpaktrika |(@opMa aTTeCTAUUH/KOHTPOJIS**
n/m| paszaeia, TeMbI Bcero Teopus
1. BBegenme.MecTo 1 1 0 becena, HaOmoneHue,
XUMHH B TECTUPOBAHUE.
€CTECTBO3HAHUU
2.  [DKCTepUMEHTAIbHBI 8 3 5 becena, HaOMrOICHUE, OTIPOC
€ OCHOBBI XUMUH
3. [3HAKOMCTBO C 7 5 2 becena,
MHPOM HAHOYACTHI] HaOII0CHUE,
oTpoc,
BrlnonHeHNe NpakTUYECKOTO
3aaHus,
Ananu3 pabot
4.  [Xumus Ha cTpaxe 6 2 4 becena,
3I10POBbBS HaOJII0/ICHHE,
ompoc,
BrImmotHeHIE TIPaKTHYECKOTO
3aaHus,
Ananu3 pabot
5  [Xumus numm 5 1 4 becena,
HaOII0ACHHE,
ompoc,
BrITosiHEHNE PAKTUYECKOTO
3aJaHusl,
AnHanu3 pabot
6 PabGora Han 7 1 6 becena,
[IPOEKTaMU Ha0JI0ICHHE,
ompoc,
Brimoaxnenue
[MPAKTUYECKOTO 3aaHusl,
AHanu3 padboT
7  [AroroBoe 1 0 1 Ananm3 pador,
3aHSATHE TECTUPOBAHUE
HUroro 35 13 22




COAEPKAHUE ITPOI'PAMMBI

Ne HanmenoBanue Copepxanue paboThl
o\t | pasnerna/ Tema 3aHATUS Teopernueckas 4acTh IlpakTuyeckas yactb
1 BBoaHoe 3ansTHE. WHcTpyKTax no TeXHUKE CoznaHue no3HaBaTEIbHBIX
3HaKOMCTBO yJauuxcsi | 6e3onacHocTH . [IpaBuna KpPOCCBOPAOB H IpYyrux
C HOBBIM Y4€OHBIM paboTsl B 1abopaTtopun u MHTEPAKTUBHBIX YIPAKHEHUM
KypCOM B KPYKKOBOH oprasnu3zanus pabodero Mecra.
pabore. MecTo XuMHH B
€CTECTBO3HAHUHU. 3apOKICHHE
XUMHH KakK Hayku. CBs3b
XMMHUU C IPAKTUYECKON KU3HBIO
YeJI0BEKa.
2-3 | DKcniepuMeHTaIbHbIC W3ydyeHue mpaBuil TEXHUKU | 3HAKOMCTBO C JaOOPAaTOPHBIM
OCHOBBI XUMHUH 0€30I1aCHOCTH, 000pyZI0BaHUEM: CTEKIISTHHAS

Bemectsa. [Iprembl
oOparieHus ¢
BEILECTBAMHU.

MPEeAYIPEKIAIOMIHNX U
3ampelnarnmx 3HakoB. [leppas
noMouik. [IpoTuBonOXKapHBEIE
CpEACTBA 3aILUTHI.

3HAKOMCTBO C BEIICCTBaMH,
BCTPEUAIOIUMHUCS B OBITY:
HoHas HACTOMKA, MEJb,
aIIFOMUHUN, COJIb, MHUIIIEBAs
co/a, IMMOHHAs KHCJIOTa,
YKCYCHasl KHCJIOTa, BOJIA,
MeIIHbINA Kyrnopoc. OTianyue
BEIIECTB 10 (PU3NUECKUM
CBOMCTBaM: arperaTHoe
COCTOSIHHE, 1IBET, 3aMax, BKYC,
pactBopumocTs. [IpaBuina
XpaHEHUs BEIECTB B
naboparopun. TOKCUYHOCTD
BEILIECTB JIJIs JKUBBIX
OpPTaHU3MOB OIPEAEISIETC UX
XUMUYECKHUMH CBOMCTBAMU, UX
CIOCOOHOCTBIO BCTYMATH B
XUMUYECKHE PEaKIUu.
[IposiBIEeHNs] TOKCUYHBIX
BEILIECTB Y YETIOBEKA:
XUMUYECKUH OXKOT,
pa3apaxeHue CIN3UCTHIX
000JI04€eK, KaTap AbIXaTeIbHBIX
MyTeH, aJUIepPruIecKue peakiium,
OCTpBIE IEPMATHUTHI,
KaHUEPOT€HHOE JICHCTBHE,
MOPAKEHUS OPTAHOB,
BO3MOYKHOCTb JIETaJIbHBIX
ucxozos. [IpaBuna or6opa
BEUIECTB (TBEPAbIE,
MOPOIIKOOOpa3HbIe, KHUJKHE,

nocy/a (XMMUYECKHE CTaKaHbI,
KOJIOBI, BOPOHKH, JCITUTEIIbHEIC
BOPOHKH, MEpHas 1ocya),
BECHI, ITATUBHI IJIs1 TPOOUPOK U
puOOPOB, HATPEBATEIIbHBIN
npubOp-CIUPTOBKA,
dapdopoBas nocyaa
(BBIMIapUBATENLHBIC YAIIIKH,
TUTJIM, CTYIKH, IINATEIN) U Ap.
be3zonacnas paborta co cTeKIIoM,
nmpoOKaMu (JIEeMOHCTpaIus
PE3KU CTEKIITHHBIX TPYOOK, HX
HarpeBaHus JJi1 U3MEHEHUs
bopmsr).

[IpakTryeckas 4acTh.

C6opka mpubopa s
nosyueHus ra3os. [IpoBepka Ha
IrepPMETUYHOCTD. 3aKpeIUIeHHe
ero Ha mraTtuBe. PucyHok
pubopa mpu MoMoIIU
Tpadapera.




BOJIHBIE PACTBOPHI, 0c000€
BHUMaHue — paboTa TOJIBKO €
MaJIbIMH 00BbEMaMHU BEILIECTB).
Tect Ha OCHOBE 3aJTaHUI U3
oTkpsIToro 6anka GUITN
(paznen «MeToabl TO3HAHUS)

4-5

HarpeBarenbHbie
IPUOOPHI.

CrnuproBka. ["a3oBas ropenka.
I[Inutka. Bonsnas OaHs.
Ha3nauenue HarpeBaTesIbHbBIX
puOOpPOB.

N3yueHue ciupTOBKHU:
COCTaBHBIE YaCTH U UX
byHKIHS.

["oproyee TorMBoO AJ1st
CIIMPTOBOK: 3TUJIOBBINA CIHPT.
Oco0eHHOCTH peaKLuu FOpeHHs:
BbIJIEJICHUE TEIJIA U CBETA.
Cyxoe roprouee

[paBuia HarpeBaHus MPOOHPOK
C BOJHBIMH PacTBOpaMu
(Ipe1BapHUTEIBHBIN TPOTPEB
BCEHl MOBEPXHOCTH,
00s3aTeNbHbI HAKJIOH
MPOOUPKH, OTBEPCTHE TPOOUPKH
«OT ce0s», 3aKperyIieHue
Jep>KaTeNsi MPOOUPKH).
Hcnons3oBanue turieu npu
NPOKaJIMBaHUH BELIECTB.
Hasnauenue onepanun
HpPOKaJIMBaHUS.

N3yuenune nnamenu. PucyHok
TJIAMEHH.

C6opxka mpubopa s
BbIMIAPUBAHUS COJIU (KOJIBIIO Ha
IITaTUB, BhIMIapUBaTEIbHAS
Yalika, BOJHBIA pacTBOp COJIH,
cnupToBKa). PucyHok mpubopa
pu oMo Tpadapera.

6-7

YucTele BENISCTBA,
0Cc000 YHCThIC
BEIIIECTBA.
CMmecu. MeToanl
IMO3HAHUSA B XHMHH.
Bopna. PactBopsl.
Mopckas u ipecHast
BoJia. buonornueckue
JKUJIKOCTH.

[Tpumecn.

Croco0bI OYHUCTKHU BEIIECTB OT
IIpUMECEN U Pa3feIeHus
cMmecei. @uIbTpOBaHUE.
[Teperonka. Kpucramnuzarus.
Pa3nenenue ¢ moMOIILIO
Mar"uTa, JeJIUTeILHON
BopoHkH. Habmronenue.
OKcnepuMeHT. MoaennpoBaHue.
YcnoBus nmpoBeneHus
Ha0JII0/IEHUS] KaK OCHOBHOI'O
METO/1a TO3HAHHUS.
MBICIUTENBHBIN U pEeAIbHBIN
SKCIIEPUMEHT. Y HUBEPCAIbHBIE
3HAHMS YEJIOBEYECTBA HA OCHOBE
HaOmonenus. dusnueckue u
XUMUYECKHE SIBJICHUSI.

KpoBb, mumda, KI€TOUHBIH COK.
DKOJIOTHYECKHE MTPOOIEMBI
BOJIbI. DJIEKTPONPOBOTHOCTD KaK
CBOMCTBO PACTBOPOB

BapHaHT: CMECh PEYHOTO MecKa
U caxapa.

BapHUaHT: CMECh PEYHOTO MECKa
Y IIOBapEHHOM COJIH.

CocrtaButh cxemy
IIOCJIEI0BATEIILHOCTH Ollepaluii
(pactBOpeHnue, GUILTPOBAHUE,
BbInapuBanue). CpaBHUTb U
00CYAMTB pe3yNbTaThl IByX
BapuanToB. OOpaTuTh
BHUMaHHE Ha CMECh caxapa u
necka (y HEeKOTOPBIX YallKu
MOKPBUIUCh KOPUUHEBOM
Maccoii), Ha BA)KHOCTb YCIIOBHUI
IPOBE/ICHUS SKCIIEPUMEHTa, B
JTAHHOM CJIy4ae Ha
CBOEBPEMEHHOE ITPEKpalleHUEe
Harpesa.

BbpoyHoBCKO€e nBMKEHUE 1101
MukpockornoM. OOHapyKeHHe




3JICKTPOJIUTOB (IIpaBUIIa
0€30I1aCHOCTH C
ANEKTPONIPUOOpPaMH).

KHpa B cEMEHaxX
nojconHeyHuka. OOHapyxeHue
Kpaxmana B KapTogere.
OOHapyxeHue yrieKucioro
ra3a B BbIJIbIXa€MOM BO3/1yX€.
JloOaBieHne JIMMOHHOM
KUCToTHI B yail. OgopmieHue
paboTHI.

Omnpenenenye ¢ TOMOILBIO
AIEKTPONPOBOIHOCTH
pacTBOPOB: B KAKOM
XUMUYECKOM CTaKaHE
HAXOJUTCS TUCTUILTUPOBAHHAS
BoJa. [laHbl Tpu pacTBopa:
pacTBOp MOBAPEHHOM COJIH,
pacTBoOp caxapa,
JTUCTUILTUPOBAHHAS BOJA.

Kak pacno3Hartsb: B kakoM
CTaKaHe — JUCTUJUTUPOBAHHAS
BOJIa U PacTBOP caxapa.
JIOMKHBI IPETIOAKUTD B
crocoba: opraHOJENTHYECKHUNA 1
BblIapuBaHue. [Ipoexr
«U3roToBnenue caMmoenbHOI0
npubopa I UCCIIeIOBAHUS
AIEKTPONPOBOITHOCTH
pacTBOpPOB»
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Mup HAHOYACTMUILI,
Konmounusie
pPacTBOPBHL.

MopenupoBanue. Mojienu B
ecTecTBO3HaHMH (TII00YC,
KapThl, GU3NYECKUE MOJIETH,
OMOJIOTNYECKUE MYIISIKH,
KPUCTAIITMYECKHE PEIICTKH).
Mojaenv aTOMOB M MOJIEKYJT B
XUMUHU.

Konnouanele cucTemsbl: 04Ba,
TJIMHA, TIPUPOTHBIC BOJBI,
BO3JIyX JIbIM, MUHEPAJIBI, XJI€0,
MOJIOKO, MacJIo,

KpoBb. .. Koytongueie u
UCTUHHBIE PACTBOPBI.
Onrtuyeckne cBoMcTBa: <« PeKT
Tungansay, «IBICHUE
UCKPAIIUXCS  CJIOCBY.
KomnouHbie YaCTHIIBI,

UX pa3MepBbl.

WsroroBienue Moaeiaei
MOJIEKYJI U3 ITOAPYIHBIX
cpenctB. PaboTta BooOpaxeHus.
IIpoekTHas 3amayga Ne 1. Kak
y3HaTh IPUMEPHBIE Pa3Mepsl
BUTAMHHHOTO JPaxe
«YHzaeBuT», «PeBUTY, ymakoBKu
KOTOPBIX PACIOJIOKEHBI Y Bac Ha
CTOJIaxX, HE OTKpbIBasi OaHOYEK.
IIpoekTHas 3amaua Ne 2. V Bac
Ha CTOJIaX HAXOJATCS MEPHBIN
IWINH/P, K0JI0a C BOAOH, BECHI
PBIYAXKHOT'O THIIA C HAOOPOM
pa3HoBecoB. [Ipemoxure
CIIOCOOBI OIPEeNICHHS
pa3sMepoB MOJIEKYJI BOJbI
(mpakTryeckui u
TEOPETHUCCKHUH).

Bompoc: OtHocurcs nu
MOJIEKYJIa BOABI K
Hanovacturam? Ilouemy
BUPYCHI Ha3bIBAIOT
HaHoOpoOoTamu?
DKcriepuMeHTanbHas 3a1ada Ne




1. Ha cronax: nazepHasi yka3ka
U JIa3epHBIN POHAPHK C
KpPacCHBIM JIy4OM, /IBa
XUMHYECKHUX CTaKaHa: B OJHOM
3aBapeHHBIN MMAKEeTUK Yasi, B
JPYrOM — YUCTasl BOJA.
[IponycTuTe Ty4 1a3€pHOTO
¢donHapuka yepes crakaHel. B
KaKOM CTaKaHe, T0-BallemMy
MHEHUIO, HAaXOAUTCS
KoyuonaHas cuctema? Ha yem
OCHOBBIBACTCSI BAIIe
IIPEIIONIOKEHUE?
DKcniepuMeHTaabHas 3agaqya No
2. BaM BbIIaHBI paCTBOPBI
arerata ceunia Pb(CH3COO),
u noaunga xkanusg Kl, mratus ¢
poOUpKaMH, CITUPTOBAS
ropelnka, mpoOHuPKOIEPIKATENb.
B npobupky HaneiTe 2 mi
pactBopa KI (BbicoTol 2 cMm) U
3aTeM MpUJICUTe 2 MJT pacTBOpa
Pb(CH3COO), . O6pazyercs
KENThIN ocanok. Harpeiite
IIPOOUPKY 10 paCTBOPEHHUS
ocajika. 3aTeM OXJIaIuTe
IPOOUPKY OKOJIO 2-3 MUH U
MOMEIIaeM B COCY/I C XOJIOJHOM
nensHou Boaoul. UYro
HaOmogaeTe? YTo mpoucxoauT
IIPH BCTPSXUBAHUH MTPOOUPKH?
Wtak, BBl TOJIBKO 4YTO
OOHAPYKIIIN PA3ITHINEC MEKITY
WCTUHHBIMU PacTBOPAMHU U
KOJUTOMTHBIMH pacTBOpaMu. B
MOCIIETHUX BbI HAOTIOAAIN
MIPOSIBIIEHUE ONTUYCCKUX
addexroB: «dpdext Tunmans»
(oxcr. 3a1. Nel) u «siBiieHHe
UCKPSIINXCS CI0EBY» (IKCIIL.
3a1.Ne2).

Bomnpoc: Kak nokazats, 4To
MBUTGHBIA PACTBOP SIBIISICTCS
koJutouHOM cuctemoii? (Io
paccestHUIO CBETa B pacTBOPE -
koHyc Tunnans).

Uto npoucxoauT eciu B
MBUIBHBINA PAacTBOpP 100aBUTH
MOBAPEHHYIO COJIb?
(ITpo3paunslii pexae pacTBOp
PE3KO MyTHEET, 00pa3yroTcs
KPYIIHBIE XJIONBS). 3HAKOMCTBO




C SIBJICHUSIMH KOATYJISILIUU U
BBICAJTMBAHUS.

[IpoexTHas 3amaua Ne 1./1Ba
YYEHHUKA [IPUTOTOBUIIN CMECH U3
pPacCTUTENHHOTO Macia U BOJBIL:
J100aBHB MOJIOBUHY YailHOM
J10KKH Maciia B 200 MJ1 BOIBI.
OnuH U3 HUX YTBEPKAAET, UTO
MOJIy4eHHasi CMECh ABIISIETCS
KOJUJIOMTHBIM pacTBOPOM, a
Ipyro# aTo orpunaet. Kto
mpaB? CBoii OTBET
WLTIOCTPUPYHTE CHUMKAMHU Ha
MoOunsHOM Tenedone. (IIpaBer
o0a yueHuka. Bce 3aBucut ot
0COOEHHOCTEH MPUTOTOBIIECHUS
cMecu. Ecnu mpocTo pasmerarsb
MacJjo B BOJIE€, TO KOHYC
Tunnana ve Habmonaercs. Ecim
’Ke aKTHUBHO B30aJIThIBaTh CMECh
B TEYEHHE HEKOTOPOT'O BPEMEHH,
TO CMECh MYTHEET U B TAKOM
pacTBOpE XOPOIIO BUAECH KOHYC
paccestHHOTrO CBETA, TO €CTh
HOSIBJISIFOTCS] MEJIKOAMCIIEPCHBIE
YaCTHIIBI KalleJIeK Macia).
BbIBOA: KOJIIOMIHBIE PACTBOPHI
MOKHO OOHApPYKUTh IO
OINITHYECKOMY TECTY <3 PeKT
Tunnansy, KOTOphIt
OOHapyKUBACTCSI, €CITU
KOJUJIOM/IHBIE YaCTHUIIbI HE
IIPEBBILIAIOT 1UAIa30H
HAHOPA3MEPOB.
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XuMUS Ha CTpaxe
3/10pOBbS

PIOI[- Bosronka #ona. 17102[ u3
arTeKHu.

Ilepmanranat kaaus.
Maprasen, u ero CTerneHu
OKHCJICHUS.

[Iepexucs Bogopoaa.

AueTuiicaauiuiaoBasi KUCIOTa.
AckopOHMHOBas KHCIIOTA.
Kucnornocts cpensl. pH —
WHJUKATOPbl CBOUMHU PYKaMHU.
«3eneHKay Wi OpUIMaHTOBBIN
3eneHsbli. [[BeT
MOPOIIKOOOPa3HOTO
OpMIIITMAHTOBOT'O 3€JIEHOTO.
[IpakTrueckoe 3HaUeHUE U
NIOJIyYEHHE.

WsroroBienue Moneau
MOJIEKYJIbI HoAa. DJIEKTPOHHAS,
rpadudeckas Gopmynaiona
[Mpoext «O0HapyxeHue
Kpaxmasia B IpOAyKTax
TTUTaHUS.

Onpenenenrie MacCoOBOM 10U
KHCJIOPOJIa B MOJIEKYJIE
nepMaHraHaTa kanus. Pacuer
OTHOCHUTEIBHOM IIJIOTHOCTH
KHCIIOpPO/Ia IO BO3IYXY.
1.C6opka mpubopa st
MOJTy4EHUS] KUCIOPOa
METOJIOM BBITECHEHHS
BO3/TyXa.

2.DKCIIepUMEHT: cOOpKa
npubopa i pa3ioKeHUs




«MBL10 YynecHoe»:
XO35HMCTBEHHOE U TyaJIETHOE,
JKUIKOE U TBEPHOE.

IIepMaHraHaTa KaJjus.
KauecTBeHHas peakuus Ha
KHUCIIOPOJI.

[[BeTHBIEC peaKIuu C
IIepMaHraHaTOM Kajus (Harmp.,
MepPMaHTaHAT KaJIUs U CyIbPUT
HaTpUs, Ap.)

Oxcun mapranna (1V):
HanucaTh popMyiTy BellecTBa U
OIIpEENIUTh CTEIIEHb
OKHCJICHUS.

3.Tpu npoOGupkH, B KaXKa0u
HAXOJUTCSI HECKOJIBKO MII
arTeYHOM MEPEKUCH BOJIOPOA.
Bo BTOpYy10 1 TpeThIO MPOOHPKU
MIOMECTUTE COOTBETCTBEHHO
okcun maprania (1V) (na
KOHYMKE IITATeNs) U
CBEXEHATepThIi KapTodens (Ha
KOHYMKE IITIATENS).

Hamnncarte ypaBHeHue peakuuu ¢
0003HauEHUSIMU YCIIOBUI1 ee
nporekanus. [Ipoucxonur nu
peakiys B mepBoii mpoOupke?
[Ipennoxute mpudop AJIst
II0JIy4EHUS BOJIOPOA IIPU
pa3IoKEHUH MepOKCHIa
BOJIOPOJA.

Onucanue buznyeckux
CBOMCTB.

4.1IpuroToBrieHue pacTBOPOB
aleTUICAIINIHIOBON U
aCKOPOMHOBOM KHUCIIOT.
JleiicTBHE UHIMKATOPOB
(penondranenna, rakmyca u
METHJIOpPAaH’Ka) Ha UX PACTBOPHI.
IIpurorosnenue orsapa
KpacHoU kamycTtel. HaGmroenue
M3MEHEHHUs 1[BETa OTBapa B
pa3HbIX pacTBOpax (yKcycHas,
JMMOHHAas1, aCKOPOMHOBAsI
KHCJIOTBI, IOBapEHHAs COJIb,
ra3upoBaHHas BOJA,
HAIIATHIPHBIA CIIUPT, THUILEBAS
coJla, pacTBOP MbLIa U
CTHPAJIbHOIO MOPOILIKA).
BzaumoneiictBue
ACKOpOMHOBOMW KHUCIIOTHI C
“onom. Borpoc: mist Kakux
L[eJIEH MOKHO MCIIOJIB30BaTh ATy
peakiuo? (st OOHApY>KEHUs
aCKOpOMHOBOM KHCJIOTHI B




MPOJYKTAaX MUTAHUSA).
5.Duznueckre CBOMCTBA
OpUIIMAHTOBOTO 3€JICHOTO
Kak nokazath NoJIMHHOCTH
OpUITMAHTOBOTO 3€JIEHOTO.
IIpoBeneHue
MOCIIEIOBATEIBHBIX PEaKIUi B
OJIHOM TIPOOHUpKE C
OpUITMAHTOBBIM 3€JICHBIM:
BHayaJie B IpoOUPKY 100aBUTh
KOHILIEHTPUPOBAHHOW COJISTHOU
KHCJIOTHI, & 3aT€M pacTBOpa
menoun NaOH. Odopmiienue
paboThI IO CBOEMY
YCMOTPEHHIO. 3aTeM OOCYAUTD:
KaK 3a()MKCUPOBAJIU PE3YIbTATHI
JKCIIepUMEHTa (U3MEHEHUE
[IBETA, BBITIAJICHUE OCAJIKA).
[Ipoext «MO)KHO 11
UCII0JIb30BaTh OPUILTHAHTOBBII
3€JIEHbIN KaK UHIUKATOP
KHCIIOTHOCTH CPEAbI»
6./leiicTBue nakMyca Ha
pacTBOp MbLia, pacTBOP
CTUPAJIBHOTO MOPOIIKA
(Toxa3aTeabCTBO MIEIOUHOTO
XapakTepa MOIIIUX CPEJICTB).
N3ydeHne 3TUKETOK TBEPAOIO U
JKUJIKOTO MbUIa (pa3jinuue B
XUMHUYECKOM COCTaBe).
PactBopeHue mputa B
KECTKOM U JUCTUILIIMPOBAHHOU
Boje. Dddexr Tunmans. [Ipoekt
«MpbUIOBapEHUE»
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XUMUS OUILA

Caxap, KkpaxmaJi, IeJUII0JI03a —
POJICTBEHHUKHU TJTFOKO3BI.

Yrto Takoe pamuader.
I'mukemuyeckuii  MHAEKC
MPOYKTOB ITUTAHUS.
XUMUYECKHUE TOJCIACTUTENN U
UX KOBapCTBO.

AJOMUHUI: BEIMKUN U
ykacHbii. [loueMy He cnenyer
MOJIb30BATHCS ATFOMUHUEBOM
nocyaoi? ConepHUK KaJIbIUs.
Ocreonopos. Meraibl
KOHCEpPBHOM OaHKHU.

CBoiicTBa QIFOMUHHS U 00JIaCTH
MPUMEHEHHUS aJTIOMUHUS Ha
OCHOBAaHHMH €r0 CBOMCTB
(moBTOpEHUE).

1.Onpenenenne MpoayKTOB C
BBICOKHM TTMKEMUYECKUM
nHIeKcoM (paboTa ¢ Tabiuiei).
OmnpenensieM MOACIACTUTEIH:
acraptam, copowur .... (Pabora c
ATUKETKAMHU.

OMneIT: B3aHUMOJICHICTBHE
[JIIOKO3bl € THAPOKCHUIOM
menu (11),

CBCIKCIIPUTOTOBJICHHLIM.
Uccnenosanne wu3MeHEHUS
COJACPpIKaHHUA TJIFOKO3bI B
KPOBH TIOCIIE
cbamaHCUpOBaHHOTO 00ea 1
nocie ynorpeoiaeHus dacrdyna:
KUPHUEILIEK, YUTICOB, CIATKUX
ra3upOBAHHBIX HAITUTKOB.




VkcycHas kucnota. CToJIOBbIN
YKCYC, YKCYCHasl 3CCEHIuS,
JesiHas YKCYyCHas KHCIIOTa: B
yeM pazHua. CBoicTBa
YKCYCHOM KUCJIOTHI U €€
npumeHeHne. @U3H0I0rnyecKoe
BO3/ICHCTBUE KUCIIOTHI.
[IpakTnueckas pabora.
«Conenasi  Haila KU3Hb»
(moBapeHHast CoJib, TOTAIII,
rJIyTamar HaTpHs.......
r1ayoepoBa cojib, MEIHBIN
KyTopoc...... )

ITnmeBast coma, MMTHEBAs coa,
KaJbIIUHUPOBAHHAS COJIA,
KayCTHUYecKas Co/a:
OJIMHAKOBBIC UJTU Pa3HbBIE
BenrecTsa. KayecTBeHHbBIE
peaKiuu B XUMHUHU.

Bpen autparos: Mud wim
npasza. Ilons3a HUTPATOB:
BOKHEHIIINE MUHEPATbHBIC
yIoOpeHus: Kak HCTOYHUK a30Ta.
Kpyrosopor azota. [louemy
BEHEPHHA MYXOJIOBKA [10E/1AET
HACEKOMBIX (Tak OHa
BOCIIOJIHSIET HEJIOCTATOK a30Ta B
00JI0TUCTBIX MecTax). HurpaTsr
B KaYECTBE MUIIEBHIX
KOHCcepBaHTOB. Kakue
MPEeBpAIICHUS TIPOUCXOMAT C
HUTpPAaTaMU B OpraHU3Me
4yenoBeKa. A30T M €r0 CTENEeHU
OKHUCJICHHUS.

2.IIpoBeneHne XUMHYECKUX

peaxkuuid,

XapaKTEepU3YIOIINUX

amdoTepHbIe CBOMCTBA

COEIMHEHUI aIIOMUHUS.

CocTaBuTh TabNINILLy, KIIACTED

WIH CXEMY.

Omnpit 1. AfOMUHUHN U CONISTHAs

KHCIIOTA.

OmnbiT 2. Xsi0opu anfOMUHUS U

ruapokcua Hatpus OnebIT 3.

I'mapokcu anroMuHUS 1

coJiiHast kucaora OnbIT 4.

I'mapokcu anroMuHUS U

runpokcun Hatpus. [Ipoekrt «Ee

BEJINYECTBO — KOHCEPBHAs

0aHKa: SKCIIEPUMEHTAIILHOE

OTIpEe/ICNIEHUE METAJIOBY.

3. CocraBiieHHEe OHATUMHON
CXEMBI:

4. «4TO s 3Hal0 00
YKCYCHOM KHCJIOTE
(MHOUBUIYaTbHO, TUOO B
rpymre).

Pacuer kOHILIEHTpaMK KUCIOTHI

Ipu ee pa3daBICHUN.

Kucnornocts pactBopoB

MUILIEBOM COMIBI U YKCYCHOM

KHUCJIOTHI.

I"amrenne numeBoM COIBI

YKCYCHOM KHCJIOTOM: ITPU3HAKU

XUMHYECKON PEaKINH

(BpLIETIEHUE Ta3a, PE3KOE

yBeJTUYCHHE 00BeMa

pPEaKLMOHHON CMECH).

[ToBTOPUTH peakiivio rameHus

COJIbl  C MCIOJIb30BAaHUEM

WHIUKaTOpa (Hamp., OTBapa

KPaCHOKOYaHHOW KaITyCThl).

Jlnst uero He0OXOAUMO OBLIO

IIpUMEHEHUENHUKaTopa?

OOpaTuTh BHUMaHHE, YTO

BBIJICJICHHUE Ta3a 4acTo

COTIPOBOXIAETCS YBEIHUCHUEM

o0BeMa peaKIIMOHHOWCMECH.

Kakue mepbl ocTOpOKHOCTH

HYXKHO COOJIIOJIaTh MPH

MPOBEJICHUH TAKUX PEaKIINii?

5. OnpeneneHrie MacCoOBOM J10JIH

a30Ta B KAIMHNHOW, HATPUEBOU U




aMMOHMITHOM cenuTpe. BriBoa:
KaKoe 13 HUX OoJiee [eHHOe
a30THOE yI00peHHE.
5.0npenenuTh: Kakoe U3
BelecTB (MUIIEBas coja,
KaycTHUecKasl coja,
KaJIbLIUHUPOBAHHAs COJA)
SIBIIIFOTCSI COJISIMH YTOJIBHOM
KHUCJIOTHI.

OmnmiT 1. [leiicTBue
WHIUKATOpaMHU.

OmnsiT 2. JlelicTBHE HA pacTBOPHI
MUILIEBON M KAYCTUYECKON COJbI
YKCYCHOM KHCIJIOTBI
IIpoBeneHue onbITOB
MOATBEPKIAET, UTO MUIIEBas
coJla, KaJIbLIMHUPOBAaHHAA CO/a
—93T0 cosu cnaboil yroapHOU
KHCJIOTHI, @ KayCTUYecKas coja
— pacTBOPUMOE OCHOBAHUE.
OO6CcynuTh, KaK J0Ka3aTh
OMBITHBIM MYTEM, YTO MUILEBAS
coJia ABJIAETCS KUCIION COJILIO

34

Pabota Hax npoexkramu

Oran BeIOOpA TEMBI, TOCTAaHOBKH
EJH, 33]1a4 UCCIICTOBAHUS .
Otan BBIBIKCHHS THITOTE3HI.
DTal IIaHUPOBAHUS MTYTH
JOCTHKEHUS LeNei
UCCIIEIOBATENbCKUX
(MpoeKTHBIX) paboT U BEIOOpa
HE00XO0AUMOr0
UHCTPYMEHTAPHSL.

Oran npoBeieHus: y4eOHOTro
Uccien0BaHus (MMPOEKTHOM
paboThI) C MPOMEKYTOUHBIM
KOHTPOJIEM 32 XOZ0M
BBINIOJIHEHHSI U KOpPEKIUEn
pe3yIbTATOB.

Oran opopmiieHus,
MpeACTaBICHUS (3AIUTHI)
IPOAYKTa IPOEKTHOM paboThI

3ammra NpOeKTHHIX paboT

35

Hrorosoe 3ansatue

AnHanu3 paboThI 32 y4eOHBII
TO/I.

ITonBeneHue UTOroB
WHIUBUYAIbHBIX TOCTUKEHHI,
BBITIOJTHEHHUE MPAKTUYECKOTO
3aJIaHus.




KAJIEHJIAPHBINA YYEBHBIN 'PA®UK

Ne Pe:xuM nesiTeIbHOCTH JlonmosHuTEABHAS
o0meo0pa3oBaTebHast
001Iepa3BUBaIOIIasi MporpaMmma
€CTeCTBEHHOHAYYHOI HATIPABJIE€HHOCTH
«YIUBUTEJIbHbIA MUP XUMHI)
1 Havano yueGHoro roga 1 cenTsa0ps
2 [IpogomxuTensHOCTh yueOHOTO 35 y4eOHBIX HeleTh
nepuojia
3 [IpogomxuTensHOCTh yueOHOM 5 nueit
HEEIN
4 [leproanyHOCTH yUeOHBIX 1 pa3 B Henemno
3aHSTUNU
5 KonuuectBo yacos 35 gacos
6 OkoHuaHue y4yeOHOTOo roja 26 mas
7 Ilepuon peanu3zanyy mporpaMmbl 01.09.2023-26.05.2024

Cnucok Jureparypbl
Hopmamuenwie npasogvle akmul:

1.®enepanbhblil 3akoH «O06 ob6pa3oBanuu B Poccuiickoit @eneparmmy» ot 29.12.2012
Ne 273-@3.

2.Vka3 IlIpesunenra Poccuiickoit ®Pepepauun «O wMepax 0o peanu3aluu
rOCy/IapCTBEHHOW MOJMTUKU B 00nacTu oOpa3zoBanus u Haykm» oT 07.05.2012 Ne
599.

3.Yka3 lIpesunenra Poccuiickonn @enepanun «O MEpONpHATHAX N0 peav3aluu
rOCYJapCTBEHHOM colMaibHOM moauTHK» ot 07.05.2012 Ne 597.

4 1Tpuka3z MununcrepcrBa npocsenienus Poccuiickon @enepanun ot 27 uronsa 2022
roga Ne 629 "OG6 yrBepxkaenun Ilopsimka opraHW3alu W OCYIIECTBIICHHS
00pa30BaTeIbHON JACSATENIBHOCTA IO JOMOJHUTEIBHBIM 00IIe00pa3oBaTEIbHBIM
nporpaMmam .

5.11octanoBnenne ['JaBHOrO rocyaapCTBEHHOrO CcaHUTapHOro Bpada PO ot
28.09.2020 Ne 28 «O6 yrBepxnenun canutapubix npasuia CIT 2.4.3648-20
«CaHUTApHO-AMIUIEMHUOJIOTUYECKHE TPEOOBAaHUSI K OpraHu3allud BOCIUTAHUS U
0oOy4eHHsl, OTJbIXa U 03JI0POBIICHUS I€TEH U MOJIOACIKI.

6.Pacnopsokenue IIpaButenscrBa Poccuiickoin @enepanuu ot 31.03.2022 roma Ne
678-p «O6 yrBepxaeHnn KoHienmuu pa3BUTHs JOMOIHUTEIHLHOTO 00pa3oBaHUS
nerert 1o 2030 roga.

7.Ilpukaz MunuctepcTtBa oOpazoBanusi KammauHrpagckoit obiactu ot 26 urois
2022 roma Ne 912/1 "O6 yrBepxaenuu [Lrana padotsl 1o peanuzaiuu Konmenmmum
pa3BUTHUA JOMOJIHUTEIbHOrO oOpaszoBanus aeret no 2030 roma, | sram (2022 -
2024 ronpr) B Kammmaunrpanackoii obmactu u LleneBbix mokasareneit peaqu3aiuu
Konnenmuu pa3Butus J0NoJHUTENBHOTO oOpa3zoBanust nerert 1o 2030 roma B
Kanunaunrpaackoi obmactu'.



Jlna neoazoza 0onoarnumenbHo20 00pa308anuUA:

1. Anmuk6eposa JL.IO. 3anumarensHas xumusi. KHura 1 yqammxcsi, yauTenenn
ponureneit. M.: ACT-ITPECC, 2017.

2. BoponnoB A. IlpoekTHas 3amaya [DaexkTpoHHBIN pecypc]| / Boponios A. -
Kypnan «HauwanpHass mxoma».- 2007.- Ne 6. — Pexum gocryna:
http://nsc.1september.ru/article.php?id=200700608 .

3. Brenenne B HanorexHomormwm. Xumus [Tekcr]/ ydebHOe mocobue s
yuamuxcss 10 — 11 xmacco/ mox penmakimueir AxmeroBa M.A. - CII6:
oOpa3zoBaTenbHbINA HEHTp «Yuactue», OOpa3oBaTtenbHbie mpoekTh, 2011 — 108
c. (cepus Hanomikosa)

4. Tabpuensu O.C., JlpicoBa I'.I'. «HacronbHass KHUra yduTens XUMHHY. ,
Hpoda, 2017.

5. 'abpuensa O.C., OctpoymoB W.I'. TlponmeneBTuueckuit kypc «CTapT B
xumutoy/ ['abpuensu O.C.- Kypnan «Xumus B mkoney.- 2005.- Ne 8.- C. 19-26
6. Kysnenos B.U. «XumMus Ha mopore HOBOI'O THICAYEIIETUS, «XUMHUS B LIKOJIE
Nel, 2017

7. Kykymxun F0.H. «Xumus Bokpyr Hac», M. Beiciias mikona, 2018 r..

8. Ckypuxun .M., HeuaeB A.Il. Bce o nuiie ¢ Touku 3peHust xumuka. Crpas.
m3nanue. M.: Beiciias mkoia, 2009

9. Xumunueckas sHrukiaoneaus. T 1. M., 1988 r.

Cnucox numepamypsl 013 o0yyarOwuxcs:

1. BoitroBuu B.A. «Xumus B ObiTy». M. «3nanuey. 2000.

2. Mup xumuu. 3anumatenbHbie pacckasbl 0 xumuu. Coct. FO.M.CMmupHOB.
CIIO.: «MuM-Dxkcnpeccy, 1995.

3. « QHIMKIJIONEUICCKUI CIIOBaph I0oHOTO XUMHKa» M. «I[lemarorukay, 2002.
4. «Qpynury, Xumus — M. OO0 «TJl «M3narensctBo Mup kHurn»», 2018.
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