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IHHOACHUTEJBHAA 3AITUCKA

B ecrectBeHHOHaydYHOM OOydeHHMH OOJBIIOE 3HAUYEHHWE WMEET IKCIIEPUMEHT. TOJIbKO OCy-
MIECTBJISAS KCIICPUMEHTHI Ha MTPAKTUKE MOYKHO MTPOBEPUTH JIOCTOBEPHOCTD IMPOTHO30B, ClICTaHHBIX
Ha OCHOBAaHWU TEOpWH. B mpoliecce 3KCHNEpPUMEHTaIbHOW paboThl OO0ydaroniuecs IproOpeTaroT
OTIBIT TO3HAHUS PEATHHOCTH, SIBJISIOMUNACS BAXHBIM ATarioM (OPMHUPOBAHHS y HUX YOCKICHUH,
KOTOpBbIE, B CBOIO OUYE€PE/ib, COCTABIISIIOT OCHOBY HAy4YHOI'O MHPOBO33peHHs. Peanuzanus ykazaH-
HBIX IIeJICH BO3MOYKHA TIPH OCHAIICHUH IIKOJBHOTO KaOMHETa XMMUU U OMOJIOTHH COBPEMEHHBIMU
npubopamu 1 00opynoBanueM. B paMkax HarmoHabHOTO TpoekTa «O0pazoBaHHe» B IIKOJIE CO-
31aH LleHTpoB 00pa3oBaHUs €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HampaBieHHocTel «Touka
pocrta». BHenpeHue 3Toro o00pyAOBaHUS MO3BOJIUT KAa4eCTBEHHO M3MEHHUTH MPOIECC O0ydeHUS
XuMUH. JJabopaTopHbIe SKCIEPUMEHTHI TIO3BOJIAT MOIYYaTh HHPOPMAILIMIO O TPOTEKAHUU TE€X HIIN
MHBIX XMMHUYECKHUX Ipolieccax, O CBOMCTBaxX BelecTB. Ha 0CHOBE MOTyYeHHBIX IKCIIEPUMEHTAb-
HBIX JaHHBIX 00y4aeMble CMOTYT CAaMOCTOSITENILHO JIelaTh BBIBOBI, 000011aTh PE3yIbTaThl, BBISIB-
JIATh 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYJET CIIOCOOCTBOBATH MOBBIIICHUIO MOTHBAIIUU O0yUe-
HMS IIKOJIBLHHUKOB.

3HaHus, MOJIy4aeMble B IIKOJIE MO MPEIMETaM €CTECTBO3HAHHUSA, BO3MOXKHO M HEOOXOAMMO
IrPaMOTHO IPUMEHSATh U B TTOBCEAHEBHOM )M3HU. [I03HaBas 0OCHOBOIOIAraloIe 3aKOHbI PUPO-
JIbI, 00y4aIOIIMECs 3HAKOMSITCA C COCTABOM M CBOMCTBAMM PA3JIMUHBIX XUMHYECKUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa30M MPUCYTCTBYIOINIME B UETIOBEYECKOM OpPraHu3Me, TaK U MPH HE3aBUCUMOM
BHEIIHEM BO37eicTBUH. [IIKOTBHUKN y3HAIOT, KAK UMEHHO 3TH BEIIECTBA BIIUSIOT Ha MPOIECCHI
KHU3HECATEIHHOCTH OpraHu3Ma U Ha caMmy »XKU3Hb YeJIOBEKa — YTO IMOJIE3HO U B KaKUX KOJIMYe-
CTBaX, a YTO MOXET OKa3bIBaTh OTPUIIATEIILHOE BIUSHHE.

[Iporpamma «B mMupe XUMHUN» 3HAKOMHUT OOYYAIOIIMXCS C KOMIUIEKCHBIMHU MpoOIeMaMu U
3a/1auaMu, TPEOYIOIMMH CHHTE3a 3HAaHUM. DKOJIOTHYECKUE 3aJa4uM: aHallu3 U3MEHEHUN B OKpY-
Karolle cpele W opraHu3alus CBOETO BIUSHUS Ha CUTYyalHio, GOpMHpOBaHUE OEPEKHOTO OT-
HOIIICHUS K PUPOJIE.

Oduznyeckue 3anadyu: U3ydeHHe (PU3NYECKUX CBOMCTB BEIIECTB, (PU3UYECKHME METOMbI aHAIHM3a

BEIIECTBA.

[Tpu peanu3zanuu AaHHON TporpaMmsbl OyaeT 3a1edCTBOBAHO HMU(PPOBOE 00OpPYyIOBaHHUE IICH-

Tpa «Touka pocray.
Henab: yAOBIETBOPUTH TO3HABATENBHBIE 3ampOCHl JETeH, pa3BUBATh WCCIIEIOBATEIbCKUN
MOJXO0JT K U3YYCHUIO OKPYKAIOIIET0 MHpa W YMEHHE NMPUMEHSATh CBOM 3HAHUS HA TPAKTHKE,
pacIIMpUTh 3HAHMS YYaIIUXCS O MPUMEHEHUHU BEIIECTB B MOBCEIHEBHOW XU3HU, PEaTn30BaTh
OOMICKYIbTYPHBI KOMIIOHEHT.
3agaun:

IIpeomemmnuie:

e CdopmupoBaTh HaBBIKU 3JIEMEHTAPHOM HCCIEA0BATEIHCKON PaOOTHI;

e PacmmpuTh 3HAHUS yYaIIUXCS 10 XUMHH, YKOJIOTHH;

e HayuuTh NpUMEHSITh KOMMYHUKATUBHBIC U TTPE3CHTAIIMOHHBIC HABBIKH,

e HayuuTh 0OpMIIATH pe3ylbTaThl CBOCH paOOTHI.

Memanpeomemuuvie:

e Pa3BUTh yMEHHUE MPOCKTUPOBAHUS CBOCH JI€ATEIHHOCTH;

e [IponomkuTh (GOopMHUPOBAHUE HABBIKOB CAMOCTOSTEIHLHOW pPa0OTHI ¢ Pa3TUYHBIMU WCTOYHU-

KaMu WH(GOpMAIINK;

¢ [IpoAomKuTh pa3BUBaTh TBOPUYECKUE CITOCOOHOCTH.

Jluunocmmuwie:

e [IpomoKUTE BOCIUTAHNE HABBIKOB SKOJIOTUUECKON KYJIBTYPhI, OTBETCTBEHHOTOOTHOIIICHUSI K

JIIOJISIM | K TIPUPO/IC;

e CoBepIIeHCTBOBATh HABBIKM KOJUICKTUBHON pa0OTHI.

e (CrocoOCTBOBAaTh MOHUMAHHIO COBPEMEHHBIX MPOOIEM SKOJOTHHU.

Cpoxu peanu3anum nNporpaMmabl.



[Iporpamma paccuntana Ha 1 roq u pa3duTa Ha MOJYJIH, OOIIIEe KOJIMYECTBO YacoB - 34.

IpuHIMIbL, JexKalmue B 0CHOBe padoThI 0 MporpaMMme:

- [IpuHnun B3auMoyBakeHusi. Pe0siTa yBaxaroT HHTEPECH! APYT pYra, MOAICPKHUBAIOT U
IIOMOTAIOT JIpYT JPYTy BO BCEX HAUMHAHUSAX;

- [Ipuanun HayyHocTH. Beck MaTepual, UCTIONb3yeMbIH HA 3aHATHIX, UMEET O] COOOH
Hay4YHYIO OCHOBY.

- [IpyHIMD TOCTYMHOCTH MaTepualia ¥ COOTBETCTBHSI BO3pacTy. Pedsita MOTYT BEIOMpATh TEMBI
paboT B 3aBUCUMOCTH OT CBOUX BO3MOXKHOCTEH.

- [IpyHIMI NPAaKTUYECKOM 3HAYMMOCTH TEX MJIM UHBIX HABBIKOB U 3HAHUM B

- [IpuHuun BapuatuBHOCTH. MaTepuan U TeMbl AJIs U3YyYEHUSI MOXHO MEHSTh B 3aBUCUMOCTH
OT UHTEPECOB U noTpedHocTell pedar. OOyyaromuecs: caMu BHIOMPAIOT 00bEM U KauyecTBO padoT,
Oyzab TO yueOHOE HCClle[JOBaHUE, WIM TeopeThdeckas MH(OpMaIys, UiIX TBOPUYECKUE 3aJaHHUs.

- [IpyHIMT COOTBETCTBHS COJIEPXKAHUSI 3aIIpocaM pedeHKa, 3HAUMMBIX JUIA TOAPOCTKA ceilyac,
KOTOPBIE CErO/IHs 1aAyT €My T€ WIM HHBICIIPEUMYIIECTBA AJIsi COLUAIHON aJanTalHH.

- [IpuHnmn muddepeHanum 1 MHANBHyaTn3anud. Pedsta BRIOUPArOT 3aJaHus B
COOTBETCTBUMU C 3alIPOCAMU U MHIUBUAYaJIbHBIMU CIIOCOOHOCTSIMH.

B cooTBeTcTBHM ¢ BO3pAaCcTOM MPUMEHSIOTCS pPa3HOOOpa3Hble (hOPMEBI ICITEILHOCTH: Oeceoa,
uepa, npakmuieckas paboma, sKkcCnepumenm, HabaooeHue, KouleKmusHvleu UHOUBUOYATIbHbIE UC-
C1e008aHUsl, CaMOCmoamenbHas paboma, 3aWuma Uccie008amenbCKux pabom, KOHCYIbmayus.
KonnexTrBHble HOPMBI HCHIOIB3YIOTCS IIPU U3YYEHUH TEOPETUUECKUX CBEJCHHM, 0hopMiIeHnN
BBICTABOK. [ pymmoBsie (OpMBI IPUMEHSIFOTCS TP MIPOBEJACHUH MPAKTHYECKUX padOT, BHIIIOJTHE-
HUU TBOPYECKHX, UCCIIEIOBATEIIbCKUX 3alaHUH.

WnpuBuayanbHble GOpMBI pabOThI MPUMEHSIOTCS TIPU paboTe ¢ OTACTBHBIMU pedsTaMu, 00ana-
IOLIMMH HU3KUM MJIM BBICOKUM YPOBHEM Pa3BHUTHS.

Htorom nposeneHus 1a00paTOPHBIX WK MPAKTHUECKUX PaOOT SBISIOTCS OTYETHI C BHIBOJAMH,
pucynkamu. Ha 3aHsTHAX Kypca oOyyarolmuecs: y4arcsi TOBOPUTh, OTCTaMBATh CBOIO TOUKY 3pe-
HUS, 3alUIIATh TBOPUYECKHE paOOThI, OTBEUATh Ha BOIIPOCHI.

MeToabl M IPUEMBI.

[Iporpamma npemycMaTpruBaeT MpUMEHEHHE Pa3IMYHBIX METOJIOB M IIPHEMOB, UTO MTO3BOJISIET
crenarb o0ydeHrne d3PPeKTUBHBIM U HHTEPECHBIM:

CEHCOPHOTO BOCHPUATHUS (JIEKIIMU, TPOCMOTP BUI€O(PHUIBEMOB);

npakTuyeckue (JadopaTopHble paboThl, IKCIIEPUMEHTHI);

KOMMYHHMKATHUBHBIE (TUCKYCCUU, O€Ce/Ibl, POJIEBBIE UTPHI);

KOMOMHHPOBAHHBIE (CaMOCTOsATENbHAS pad0Ta yJaluxcsl, SKCKYpCHUU, HHCUEHUPOBKH);
poOJIeMHBIH (co3aHKe Ha ypoke MpoOIeMHOM CUTyalun).

IIporHo3upyemblie pe3yiabTaThl OCBOEHUS BOCIMTAaHHUKaMH 00pa3oBaTeabHON NPOrpaMMBl:
-3HaHME MPaBHJI OXPaHbl TPy/Aa Mpu paboTe ¢ BEIeCTBaMH B XUMHKO-OHOJIOTHYECKOMKAOUHETE;
-YMEHHE CTaBUTh XMMUYECKHE SKCTIEPUMEHTHI;

-YMEHHE BBIIOJIHATH HCCIIEI0BATEIbCKIE PAOOTHI U 3alIUINATh UX;

-CJIOKHUBIITUECS TPEICTABIICHUS O Oy IymieM mpodecCHOHaTbEHOM BBIOODE.

IIporHosupyemsble pe3ysibTaTbl OCBOSHHsI 00pa3oBaTeIbHON NPOrpaMMbl B BOCIIUTAHUU:

® BOCIIUTAHHE TPYJOTI00Us, yMEHHS paboTaTh B KOJUIEKTUBE U CAMOCTOSITEIBHO;

® BOCIIUTaHHE BOJIU, XapaKTepa;

® BOCIIUTAaHKE OEPEKHOTO OTHOIIEHUS K OKpYKaroIIeH cpeie.

Ilenarornyeckue TeXHOJIOTHH, HCIIOJIb3YEMbIE B 00YUEHUH:

e JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJIOTUH MO3BOJISIOT HAWTH WHAMBUIYATbHBIM MMOIX0J K
KaX/1I0My peOeHKY, CO3aTh JJIsl HEro He0OXO0AUMBIE YCIOBUSL KoM(popTa U ycnexa B 00y4eHUH.
OHu mpenycMaTpUBaIOT BEIOOP TeMBbI, 00bEM MaTepHaia ¢ y4eTOM CHJI, CTOCOOHOCTEH U MHTEPE-
COB peOEeHKa, CO3/IAI0T CUTYAIIUIO COTPYAHUYECTBA I OOIIEHUS C JPYTUMH WiCHAMU KOJUIEKTHBA.
e lIrpoBble TEXHOJOTHH MMOMOTAIOT PEOCHKY B ()OPME UIPHl YCBOUTH HEOOXOIUMBIC 3HAHUS U
IpUOOpeCTU HyKHbIE HaBbIKK. OHU MOBBIIIAIOT aKTUBHOCTh M UHTEPEC JIETEN K BBIIOJIHAEMOM pa-
oore.




e TexHoJOrHs TBOPUYECKOU NEATEIBHOCTH HCIIONb3YETCs AJIsl MOBBIIICHHS] TBOPUECKON aKTUBHO-

CTH JETEH.

e TexHonorus uccaen0BaTeIbCKON AEATEIBHOCTH MO3BOJIAET PAa3BUBATH Y JIeTell HaOMI01aTeNb-

HOCTB, JIOTHKY, OOJIBIIYIO CAMOCTOSITEIbHOCT B BBIOOPE IIEJIeH 1 MOCTaHOBKE 331a4, TPOBEACHUHN

OTIBITOB M HAOJIIOJIEHUH, aHAINU3Ee U 00pabOTKe MOMyYEeHHBIX Pe3yIbTaToB. B pe3ynpTaTe npouc-

XOJUT aKTUBHOE OBJIQJICHUE 3HAHUSIMU, YMEHUSMHU U HaBbIKaMU.

e TexHoyiorus MeTo10B NpoekTa. B 0CHOBE 3TOr0 METO/A JIEKUT PA3BUTUE 1I03HABATEIbHBIX UH-

TEpPECOB yUalluXcs, yMEHHUE CAaMOCTOSITENIbHO KOHCTPYUPOBATh CBOM 3HAHMsI, OPUEHTUPOBATHCS B

MH(POPMALIMOHHOM IPOCTPAHCTBE, PA3BUTHE KPUTHUYECKOT'O MBIIIICHHS, (POPMHUPOBAHUE

KOMMYHHUKATHBHBIX ¥ IPE3EHTAIIHOHHBIX HABBIKOB.

Cpencraa:

® [porpaMMHOE O0ecCIeueHue;

e lIHTEpHET-TEXHOJIOTUY;

¢ [ludpoBoe obopynoBanue nearpa «Touka poctay.

MeTo/1bl KOHTPOJISL: KOHCYIbMAYUsl, O0KIA0, 3aUUma Uccie008amenbCkKux pabom, npeseHmayusl.

Pe3yabTaThl 0OCBOCHHMS BHEYPOUHOM AeATeJIbHOCTH

JInyHOCTHBIE:

* 0CO3HaBaTh CeOS [ICHHOM YacThIO OOJIBIIOr0 pa3HOOOPa3HOTO MUPA (TIPUPOIBI M 00IIECTBA);

* HCHBITHIBaTh YyBCTBO T'OPJIOCTH 332 KPACOTY POJHOM MPHUPO/bI, CBOIO Maiyto Poauny, crpany;

* ¢dopMynupoBaTh CaMOMY MPOCTHIE MpaBUiia MOBEACHUS B IMIPUPOJIE;

* 0co3HaBaTh cels rpaxxaanunHoM Poccum;

* OOBACHATH, YTO CBS3BIBACT TEOS C UCTOPHEH, KyJIbTYpOH, Cyap00i1 TBOEro Hapoaa u Beei
Poccuu;

* JCKaTh CBOIO IO3UIIMIO B MHOI000Opa3uu OOIIECTBEHHBIX U MUPOBO33PEHUYECKHUX MTO3ULIUH,

ACTETUYECKUX M KYJIBTYPHBIX MPEANOYTCHUN;

* YBa)KaTh NHOE MHEHHUE;

* BBIpabATHIBATh B TPOTUBOPEUYHBHIX KOH(MDIUKTHBIX CUTYAIUSX MTPABUIIA TIOBEICHUSI.

MertanpeamerHblie:

B obnacmu xommynuxamuenvix YV/]:

* OpraHU30BbIBaTh B3aAUMO/ICUCTBHE B TpyMIIe (pacipeneisTh poJid, 10r0OBapUBaThCs);

* IpeaBUAETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PELLICHUH;

* 0QOPMJISTH CBOM MBICIM B YCTHOM M NMHUCHMEHHOW peuu ¢ Y4ETOM CBOUX Y4YEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYallul, B TOM uucie ¢ npuMmeHenuem cpeacts UKT;

* I[Ipu HGO6XOI[I/IMOCTI/I OTCTauBaTh CBOIO TOYKY 3PCHUSA, APTYMCHTUPYA €€ YUYUTHCA

MOJITBEPXK/IaTh aPTyMEHTHI (haKTaMH;
* CIIyIIaTh APYTHX, IBITATbCS NMPUHUMATH JAPYT'YIO TOUYKY 3pEHHsI, ObITh TOTOBBIM H3MEHUTh
CBOIO TOUYKY 3PCHUSI.
B obnacmu pezynsamuenvix YVJI:
*  ONpEIeNsTh eb YIeOHOH e TebHOCTH, UCKaTh CPEACTBA €€ OCYIIECTBICHHUS;
* Y4UThCS OOHApPYKUBaTh M GOPMYJIUPOBATH yueOHYI0 IPoOIeMy, BEIOMPATh TEMY IPOEKTa;
* COCTaBJIATH IJIAH BBHIIOJIHEHUS 3a/1a4, PEIICHHUs TIPOOIeM TBOPUYECKOTO U TOUCKOBOTO
XapakTepa, BBHITOIHEHHUS IPOEKTa COBMECTHO C YUUTEIIEM;
* paboTas mo TUTaHy, CBEPSATh CBOM JICHCTBUS C IEJIHI0, UCIPABISITH OMINOKY;
* paboTas 1o COCTaBIIEHHOMY IJIaHY, UCIIOJIb30BaTh, HAPAy C OCHOBHBIMHU, M JTOTIOJIHUTEIbHBIE
cpencTBa (CrpaBoOvHAas JIMTEPATypa, CIOKHbIE MpruOopsl, cpeactra MKT);
* Mpearnoararh, kakas nHpOpMaIus HyKHa;
* 0TOMpPAaTh HEOOXOMMEIE CIIOBAPH, SHITUKIIONEINH, CIIPABOYHHUKH, DIICKTPOHHBIE AUCKH;
* CONOCTaBIIATH M OTOMPATh HH(POPMAITUIO, TTOIYUYECHHYIO U3 PA3TUYHBIX HICTOUHUKOB,
* BBIOMPATh OCHOBAHUS JJIsl CpaBHEHUS, Kilaccuukanuu oObEKTOB;
* YCTaHaBJIMBATh AHAJOTUU U IPHYUHHO-CIICICTBEHHBIE CBS3H;
* BBICTpaMBaTh JOTMYECKYIO LIEMb PACCYKICHUM;
* MpeAcTaBiIATh MH(OpPMAIMIO B BUAE TaOJMII, CX€M, OMOPHOro KoHcmekTa, cpeactB UKT.



* OpraHU30BBIBATh B3aWMOJCICTBUE B IPYIIIIE;

* MpEeABUAETH (POTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PELICHUN;

* 0o(opMIIATH CBOM MBICITU B YCTHON U MUCHbMEHHOHN peuu;

* IpU HEOOXOJUMOCTH OTCTaWBATh CBOIO TOUKY 3PEHMS, apryMEHTHUpPYsl €€,

* CHYyWAaTh JAPYTUX, NBITATCA NPUHUMATh JPYTYyK0 TOUKY 3pPEHMUS,

* B XOJ€ [IPE/ICTaBJICHUS IPOEKTA YUUTHCS 1aBaTh OLIEHKY €r0 pe3yJIbTaTOB;

* TIOHMMAaTh IPUYUHBI CBOETO HEYyCIeXa U HaXOIUTh CIIOCOOBI BHIXO/IA U3 3TOM CUTYalIUH.

IMpeamerHbie

. MpeIoiaraTh, Kakas HHQpOpMaIus Hy)KHa;

. oTOMpaTh HEOOXOIUMBIE CIIOBAPH, SHIIMKJIONEINN, CIIPABOYHUKH, JICKTPOHHBIC JUCKH;
. COTIOCTABIIATh U OTOMPATh MH(GOPMAIIUIO, TOJIYICHHYIO U3 PA3IMYHBIX UCTOYHUKOB,

. BBIOMPATh OCHOBAHMS JJISl CPABHEHUS, KJIACCU(PHUKAIIMHA OOBEKTOB;

*  yCTaHaBJIMBATh aHAJOTUU ¥ IPHYNHHO-CIICICTBECHHBIE CBSI3H;

. BBICTPANBATh JIOTHUYECKYIO IIeTIh PACCYKICHHI;

. NpeACTaBIATh MHG)OPMALUIO B BUAE TAOJHII, CXEM, OIIOPHOrO KoHcmekTa, cpeactB UKT.

Kpurepun oneHku 3HaHU#, YMEHHH H HABBIKOB.

Huskuii ypoBeHb: yIOBIETBOPUTEIBLHOE BJIaJIeHUE TEOPETHUECKON MHpopMaIueil o Temam
Kypca, YMEHHE MOJIb30BaThCs JIMTEPATYPOid MIPH MOATOTOBKE COOOIICHUI, y4aCTUE B OPraHU3alluu
BBICTABOK, 3JIEMEHTapHbIE IPEJICTABICHUS 00 UCCIIEI0BATEIbCKON e TENIbHOCTH, TACCUBHOE y4a-
CTHE B CEMUHapaXx.

CpenHuii YpOBEHB: TOCTATOYHO XOPOIIIEe BIIAJACHHE TEOPEeTUIeCKON HH(OopMaIHen Mo Kypcy,
YMEHHE CUCTEMATU3UPOBATh U MOJ0UPATh HEOOXOAUMYIO JIUTEPATYPY, IPOBOIUTH HCCIIETOBAHUS
U OIPOCHI, UMETH MIPEJICTABICHUE O YU4EOHO-UCCIEA0BATEIbCKOM e TEIbHOCTH, yYaCTHE B KOH-
Kypcax, BbICTaBKaX, OpraHu3alii 1 IPOBEACHUN MEPOIIPUSITHI.

Bricokuii ypoBeHb: CBOOOIHOE BIaJICHUE TEOPETHUECKON MH(pOpMAITUEH IO KypCy, YMEHUEaHAIH-
3UpPOBATH JIUTEPATYpPHbIE HCTOYHUKH U JJAHHBIE CCIIEJOBAHUN U OMIPOCOB, BHISIBIISATH IPUYUHBI,
oI0MpPaTh METO bl UCCIIEI0BAaHUS, IPOBOIUTH YUEOHO—HMCCIEA0BATENbCKYIO A€ATEIbHOCTD, aK-
THBHO MPUHUMATh y4acTHE B MEPOTIPUSATHUSIX, KOHKYPCaX, MPUMEHSITH MOTyUYeHHYIO HH()OPMAIIHIO
Ha MTPaKTHUKE.

Onenka 3 peKTUBHOCTH PabOTHI:

Bxopsuuii KOHTpoOJIb — OpeielIeHHe YPOBHS 3HaHUI, yMEHUH, HABBIKOB B BHJIe Oecell,TpaKTHye-
CKUX paboT, BUKTOPUH, UTD.

[TpomMexyTOUYHBIA KOHTPOJIb: KOJUIEKTUBHBIM aHAJIN3 Ka)XI0W BBHITTOJTHEHHOW pabOoThI HcaMoaHa-
TU3; IPOBEpKa 3HAHUHN, YMEHUH, HABBIKOB B XOJI€ O€Ce/IbI.

WTOroBbIi KOHTPOJb: MPE3EHTAIIMU TBOPUECKUX U HCCIEA0BATEIbCKUX padOT, ydacTHe BBHICTaB-
KaxX U MEPOIPHUATHIX, YIaCTHE B KOHKYPCAX UCCIIEI0BATEILCKUX padOT B MIKOJILHOMHAYIHOM 00-
IIECTBE, SKOJIOTUYECKOM OOIIIECTBE.

@opMBbI MOJIBEICHUS UTOTOB PEATTM3AIIMU TTPOTPAMMBI.

e lTOroBbIE BRICTABKH TBOPUYECKHUX PAOOT;

[Toptdonmo u npe3eHTanum UCCIe10BaTeILCKON ASSITEIPHOCTH,

VYyacTre B KOHKypcax UCCIE0BATENbCKUX padoT;

[IpesenTanus UTOroB paboThl Ha 3aC€AAHUN IIKOJIBHOTO HAYYHOTO 00IIIEeCTBA.

Coaeprxanue Kypca BHEYPOUHOH 1eSITe/IbHOCTH
1. Moayap «XuMHS — HayKa 0 BellleCTBaX M UX NMpeBpalleHusix» - 7 uac.

HeoOxoaumocTh n3ydeHust npupoabl U OepeskHOro oTHoIIeHUs K Hell. OxpaHa npupoabl. Xu-
MUSI-HayKa O BEIIECTBAX, UX CBOMCTBAX M MpPEBpallleHUIX. XUMUS BUEpa, CEro/iHs, 3aBTpa. Kpar-
KM 04epK UCTOPUHU XUMUHU. Anxumusi. Hayunble MeTO bl H3ydeHUsI IPUPOABI: HAOII0IeHHE,
ombIT, Teopus. OxpaHa Tpyzaa B kabunere xumuu. JlaboparopHoe o0opyaoBaHue. 3HAKOMCTBO C
pa3naToYHBIM 000PYIOBAHMEM IJIsl TPAKTUUECKHUX U JJabopaTopHbIX padoT. OOpaiieHne ¢ KUcio-
TaMH, I1EJI0YaMH, SIOBUTHIMU BellecTBaMH. Mephl epBOil MOMOIIH TPU XMMUYECKUX 0XKOTax U
oTpaBiieHUsX. BeipaboTka HaBBIKOB O6€30MacHO pabOTHI.
Jlemoncmpayuu: Y TUBUTEIbHBIC OIIBITHI.



Jlabopamopuas paboma 1. 3HaKOMCTBO ¢ 00OpPYAOBaHUEM JIJISl MPAKTUIECKUX U JTa0OPATOPHBIX
paoor.

2. Monyab «IIpupoanble Te1a U BelecTBa BOKPYT Tedst.»— 20 uacos

BemectBo, ero ¢usnueckue cBorcTBa. XapakTEPUCTHKHU Tel U BemecTs (hopma, 00beM, LIBET,
3anax). OTianuue YucThiX BemecTB oT cMmeceil. [Ipupoansie cmecu. CriocoObl pasaeneHus cMme-
ceit. Ilousa- mpuponHas cMmecs. BimstHue muiogopoaus noussl Ha pacteHus. PH moussl, ero 3Ha-
YeHue sl pacTeHnid. MuHepalibHbIe ynoOpeHusi mouBbl. Bojga — MHOTOE 1 MBI O HEW 3Haem?
Bona u e¢ cBoiictBa. Uto HeoObryHOTO B Boze? BomampecHas u Mmopckasi. CriocoObl OUMCTKH BO-
IIbl: OTCTaBaHHe, GUIbTpOBaHME, 0Oe33apakuBaHue. PacTBophl Kak kujkue cmecu. KoHieHnrpa-
11 BELECTB B pacTBopax. CTONOBBIM YKCYC M YKCyCHas dcceHIs. CBOICTBA YKCYCHOM KHCIOTBI
u e€ pusnonornyeckoe BozxaelcTBue. [IuTheBas coma. CoiicTBa u mpuMeHeHue. Mputo. Otinyue
XO03MCTBEHHOTO MbUIa OT TyajietHoro. lllenounoit xapaktep xo3siicTBeHHOro mbuia. CoctaB
HIKOJIbHOTO Mena. MHaukaropel. M3MeHeHne OKpacku MHIMKATOPOB B paziuyHbIX cpenax. [Ipu-
poaHble nHAMKaTOpbl. MEN. Pacno3HaBanue HaTypaabHOrO MEAA.
Jlabopamopuas paboma 2. CBOWCTBA BEILIECTB.
Jlabopamopnas paboma 3 Paznenenne cmecu 3-X BEIIECTB.
Jlabopamopuas paboma4. ViccnenoBanne MEXaHUYECKOTO COCTaBa MOYBHI.
Jlabopamopnas paboma 5. O06pa3upl y1o0peHHUIA.
Jlabopamopnas paboma 6. CBoiicTBa BOJBI.
Jlabopamopnas paboma 7. O4ucTKa BOJBIL.
Jlabopamopnas paboma 8. IIlpurotoBieHne pacTBOPOB U U3MEHEHHE UX KOHIIEHTPALIUH.
Jlabopamopnas paboma 9. CBOWCTBA YKCYCHOU KUCIIOTHI.
Jlabopamopnas paboma 10. CBoiicTBa MUTHEBOM COMBI.
Jlabopamopnas paboma 11. CBolicTBa MBLIA.
Jlabopamopnas paboma 12. CpaBHEHHE MOIOLTUX CBOMCTB U MbLIIA.
Jlabopamopuas paboma 13. CocTaB NIKOJIBLHOTO MeJa.
Jlabopamopuas paboma 14. VI3MeHeHHe OKpacKu MHAUKATOPOB B Pa3IMUHBIX Cpeaax.
Jlabopamopnas paboma 15. IlpupoaHble UHAUKATOPBI.
Jlabopamopnas paboma 16. PacriozHaBaHUE HATYpaJIbHOIO MENA.

3. Moayab «YT0 MBI y3HAJIM 0 XUMHMHU?» — 7 uacos.
Buxtopuna «Xumudeckas moasusy». [Ipaktudeckuii Tect «Hasznauenue nabopaTopHoro o6opymo-
BaHus». Urpa -KBH: «Tei-xumuk? Kto — xumuk!». /lemosepcus BIIP- 2025r. no xumuu s 8 K.
[To3naBaTenbHast SKCKYpCHS B MIKOJIbHYIO JabopaHTcKyro. [loaroroBka MUHU- IPOEKTOB. 3aliuTa
MUHU-TIPOCKTOB.

Y4eOHO-MeTOAMYeCKHIT KOMILIEKT
1. ITerpsnoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B mupe. — M.: [lemaroruka, 1976. —
96 c.
2. CrpenpaukoBa JI. H. M3 yero Bcé caemano? Paccka3sbl o BemectBe. — M.: fy3a-npecc. 2011.
— 208 c.
3. CycnennukoBa B. M, Kucenesa E. K. PykoBo/icTBO 110 IPUTOTOBICHUIO THTPOBAHHBIX PACT
BopoB. — JI.: Xumus, 1967. — 139 ¢
Anexcunckuii B. 3anumaTtenbHbIe onbIThI 110 XuMuH. — M.: [Ipocsemenue, 2018.
Tlonbagensy M.I'. BaeknaccHast pabota mo xumun. — M.: IIpocsemenne,2016.-191c.
I'pocce 3., BaiicmanTtens X. Xumus 1uist 1r0003HaTenbHbIX. J1.: Xumus, 2018.
Konapes b.A. JIto60o3HaTenbHbIM 0 XuMuu. — M.: Xumust, 2015.
Crenun b./1., AnmukGeposa JI. }O. 3anumarensHbie 3a1aHus 1 3pGeKTHbIE ONBITHI 10 XUMUH.
. «IPODAx», M., 2014
10.Crermun B.J1., Amuk6eposa JI. FO. Kaura mo xumun mist nomarisero yrerust. «XUMUSA»M.,
2015
11.KommekT mugpoBoro o6opyaoBanus eHTpa « Toduka poctay.
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TeMaTnuyeckoe NIAaHKPOBaHUE

Ne Tema Mo JUYJISE KommaectBa wacos Kom-Bo mabopatopHBIX
pabot

1 | Xumus-HayKa 0 BEIIECTBAX M UX IIPeBpa- 7 1
IICHUSX.

2 | [IpuponHble Tena U BeIIecTBa BOKPYT Te- 20 15
Os1.

3 | UTo MBI y3HAIH O XUMHUHU? 7
OO0111ee KOJIUYECTBO 34 16










TemaTnueckoe IJIAHUPOBAHUE

Ne Hara OcHOBHbICY4YEOHBIE O6opynoBanue
wn | mpose- Tema ypoka e [TnaaupyemMsble pe3yabTaTel 00ydIeHHS
JCHUS
IIpenmernsbie: MeranpeamMerHbie
[To3Hagra- KommyHnukarus-
Perymarns- TEJIbHBIE: HBIE!
HBIC:
1. XuMmus — HayKa OBeIecTBax 1| 3HAKOMHUTHCS C OCHOB- Xumust nwim marust? | BHocaT xop- Camocros- AnexBaTHO HC- I[1CX5 I.1. Men-
npeBpameHusx. Vzydenue mpa- | HbIMU 3TanamMu ucciefno- | HeMHOro 3 uCTO- | pPEeKTHBBIN TENBHO MOJIB3YIOT peye- JieneeBa, CTeH
BWJI TEXHUKHU 0€30IaCHOCTH. BaTeNbCKOM pabOoTEHI. pUH XUMHUHU. AJI- JIOTIOJTHEHUSAB CO3/1al0T BbIE CPEJCTBAIA «TexHuka Oe3omnac-
CcdopmupoBath 3HaHHE XUMUS. XUMUSL croco0 cBOUX ANTOPUTMBI apryMeHTaIuu HOCTH TIPH MIpOBe-
0 THIOTE3€ U IKCIEepH- BYepa, CEroAHs, JeficTBuit JIesITeNIbHO- JICHUU TIpaKTHye-
MEHTE,KaK crocooe e¢ 3aBTpa. TexHuKa CTH TIpH pe- CKHUX paboT 110 XH-
MOATBEPUTH UIIH OTIPO- | 6€3011acHOCTH B IIEHUH TIPO- MU
BEPTHYTb. KaOWHeTe XUMHHU. GseM TBOp-
YECKOT0 1
TIOUCKOBOTO
Xapakrepa
2. JlabopaTopHoe 00opynoBaHHE. JlabopatopHoe BHocsrt xop- Briensror PaGoraror B JlabopatopHas 1o-
udposas naboparopusi. 00opyIOBaHHE. PEKTUBBIN KoJIn4e- rpymme.lIpunep- cyna, mpubopsI
3HAKOMCTBO C JIOTIOJTHEHHS B CTBEHHBIC YKUBAIOTCSI MO- 1 poBoi abopa-
pa3gaTouyHBIM croco0 cBOMX XapakTepu- payIbHO- TOPHH 110 XUMHUH
obopynoBaHuEM JEUCTBUMN CTHKH O0BEK- 3TUYECKUX U
JUTS IPAKTHIECKUX TOB,33JaHHBIE | TICHXOJIOTHYE-
M1abopaTOPHBIX CJIOBaMH. CKUXTPUHIIUIIOB
pabort. [locyna, e¢ Crpykrypu- oO0IIeHus 1 co-
BU/IBI M Ha3HAUe- PYIOT 3Ha- TpyAHUYECTBA
HUE. HUsL. Bri6u-
Ludpossie narun- paroT OCHO-
Ku. PeakTuBbl 1 BX BaHMS U
KJIACCHI. KpHUTEpHU
OO6parmienwne ¢ JUIsICpaBHe-
KHCJIOTaMH, IIe- HUS,
nogamu. Mepbl KIaccudu-

Kanun




nepsoif nomomu  |(CamocTosiTe 00BEKTOB
IPU XUMUYECKUX |TbHO BBIACISIOT
0KOTaxX M OTpaB- [UPOPMYITHPYIOT
JICHUSIX. [TO3HABATEIIb-
BeipaboTka HaBbI- [HYIO LIETh
KOB 0€30TacHOM
paboTEIL.
Huctele BemecTBa ncMecu. Ilpurorosine- Bemectno, Pa3nenenue cmecen dopmynu- CaMoCTOSTEIBLHO Marnaur. Unauka-
HIe paCTBOPOB B XMMHUYECKOH 1aboparo- | ¢usnueckne — TIpoliecC BBIAEIE- PYIOT c00- CO3Jaf0T TopHas Oymara
pUU U B OBITY CBOMWCTBa HIS YUCTBIX BEILECTB CTBEHHOE AITOPUTMBI
BEIIIECTB. u3 cMeceit MHEHHE U JIESITeNIBHOCTH
Otnuune yu- MO3HIIHUIO, IIPU PEIICHUN
CTBIX BEIIECTB 3a[1al0T BO- mpobeM TBOp-
oT TPOCHI YEeCKOro HIIo-
cmeceit. CriocoObl HCKOBOTI'O Xa-
pasziesieHns cMe- pakTepa
ceit
[louBa - 3TO BEPXHUH IIOJAOPOAHBIN CJI0H | 3HAKOMCTBO 3HaKOMCTBO ¢ MeXxa- [(CpaBHHUBATb, dopMmynupy- Hudposoii MUKpO-
Bemun C HAyKOH HUYECKHM COCTaBOM [KJIaCCU(HIUPO- | €TcOOCTBEH- CKOII, CBETOBOH MHUK-
TIOYBOBEIE- TOYBBI BaTh M 0000IIATH | HOEMHEHHE U pockor, natunk pH
Hue. Jloxy- (baKTbl USBICHHS | TTO3UILIUIO
yaeB B.B.
OCHOBATeJb
HayKH{ TeHe-
THYECKOTO
HOYBOBEJIC-
nus. Tpyn
«Pyccxuit
YEPHO3EM»
[TouBeHHBIE MUKpOOpPraHu3Mel. [TouBen- Bakrepun, CpaBHHBATh, Dopmynupy- BeicrauBaer ITudposoii Mukpo-
Hast BBITSDKKA TpUOBI KIacCUpUIPO- | eTCOOCTBEH- coOcTBeHHOE CKOII, CBETOBOM MUK-
BaTh U 0000IIATH | HOEMHEHHE U LEJIOCTHOE MU- pockon
(baKTbI MSABJICHHS | TIO3ULIUIO pOBO33pEHHE




BripamuBanue 6akTepuil Ha MUTATEIb-
HOI1 cpexe.

Uamka [leTpu, nura-
TeNnbHas cpefa A
Oaxtepwuii 1 rprOOB
Arap-arap

IIposBasiroT ycToii-
YHUBBIN yaeOHO —
MTO3HABATENBHBIN
MHTEPEC K HOBBIM
3HAHMSAM U CIIOCO-
0aM pemieHnA3aqa4

Boga. IIpaktukym. OuncTka BoJbI

Boga — mHOTrOC 1T
MBI O HEM 3Haem?
Bopa u eé cBoii-
ctBa. Uto
HEOOLIYHOIO B BO-
ne?Boma npecHas
1 MOpCKas.
Croco0bl OYHCTKH
BOJIBI: OTCTaBaHUE,
¢unpTpoBaHue,
o0e33apaKuBaHHUE.

3HaKOMHTHCS C
OCHOBHBIMH Be-
HIeCTBaMH,
BCTPEYAIOLTIMHUCS
B MOBCEIHEBHOM
JKU3HH, UX
CBOMCTBaMH
(pmsrueckuMu
u
XUMHYECK. )
IIposBsitoT
YCTOMYUBHIN y4eO-
HO — MT03HABAaTENb-
HBII UHTEPEC K HO-
BBIM 3HAHHSIM U

CpaBHUBATB,
KJaccuuIm-
poBath 1
0000mare
(baxTHI UsBIIC-
HUS

crioco0am peneHus
3agad

®opmynupyer | BoicTauBaer JlaGopaTopHast mocy-
coOCTBEHHOE coOCTBEHHOE na

MHEHHE U MO- | LEJIOCTHOE MHU-

3ULUI0 pOBO33peHHE

Dopmynupy- dopmMupoBaHue Boponka, ¢puibTpo-
10T COOCTBEH- | OTBETCTBEHHOTO BasbHas Oymara, Ime-

HOE MHEHUE U
MO3UIINIO, 3a-
JIAr0T BOMPO-
CBI, CTPOSAT
TIOHSATHBIC
JUIIapTHEpa
TIOHATHS

OHOILIEHHUS K y4e-
HUIO HCIIOJIB3YSI
CIIENMAILHO I10-
JoOpaHHbIe CpejI-
CTBa.

YMeHue orie-
HHUTH CTENEHD
ycriexa

WK Heyclexa
CcBOCH
JIEITENLHOCTH

COK, TJIMHA, IPaBUl

HBIX Cpeax.

M3mepenue pH B pasnuu-

IBUCUMOCTB OT

HUA

TemnoBoit 3 dexT pacTBo-
[PEHHSI BEIIECTB B BOJEC

CKOpOCTb XUMHUE-
CKOW peakiui, 3a-

yCIIOBHI TpOTeKa-

3HAKOMHTHCS C
OCHOBHBIMH Be-
[IECTBAMH,
BCTPEYAIOLUMHU-
Cs B IOBCEIHEB-
HOMU
JKU3HH, UX
CBOICTBaMU
(pm3muecku-
MMM
XUMUYIECKUMH )

JlaTuuk pH

TemneparypHblii JaT-
K




10.

M3y4yeHue BAUSHUS pa3-
ITMYHBIX (paKTOPOB HA CKO-
[POCTb XMMHUYECKOH peak-
082031

11.

(DIEKTPOIUTHI U HEDJIEK-
[TPOJIUTHL

COJIMKUCIIOTHI U
ocHoBaHus. [Ipu
[PAaCTBOPEHHUH B BO-
e IEKTPOIL. pac-
maaroTes (JUCco-
[MAPYIOT) Ha IO~
ITOKUTETBHO U OT-
PULIATEBLHO 3apsi-
PKEHHBIC HOHBI.

DNEKTPOIUTHI — ITO

12.

[MpakTukym-
nccienoBanue: «Omnpene-
IIeHUe XJIOPHUA-HOHOB B
MUTHEBOU BOJIE»

13.

Hauboiee pacnpoctpa-
HEHHBIE MUIIEBBIE KUCIIO-
Thbl. YKCYCHas KUCJIOTA U
JIMMOHHAaA KUCJI0Ta

CTOJOBBIH YKCYC
MyKCYCHast 3CCEH-
s, JlImmonHas
IKUCJIOTA.
CBolicTBa yKCYyC-
[HOM M JJMMOHHOM
IKHCIIOTBI U UX

(du3HoIOrHYEcKoe

CpaBHUBATS,
KIIaccuuIm-
poBaTh 1 0000-
math GaKThl UsB-
JIeHUS

Camocrto-
SATENBHO
CO311al0T
aNTOPUTMBI
eATeIbHOCTH
[pU peLICHUuH
mpobIeM TBOp-
YECKOI'0 UIIOUC-
KOBOTO Xapak-
repa

/laT4uk seKTponpo-
BOJHOCTHU

/laT4uk snexTponpo-
IBOJJTHOCTHU

HoroBapu- CamocrosiTenbHO JlaTuvK KOHLIEHTpa-
BaIOTCS O CO3/1al0T UM HOHOB, TATUUK
COBMECTHOM aJTOPUTMBI pH
JIESTeTbHO-  [MEATENbHOCTH IPU
CTH,IIPUXO-  [pEIICHUH MpobiieM
JIAAT K 001Ie-  [TBOPYECKOTO MIIO-
My pele- MCKOBOT'O XapaKTe-
HHUIO, pa
B TOM
qucie u
K
CTOJTKHOBEHHIO
MHTEPECOB
®opmynupy- | Beicrausa- JlaT4uk anexrpo-
IOTCOOCTBEH- | IOT c00- MPOBOJHOCTH, JaT-
HOE MHCHHE | CTBEHHOE ynk pH, naankaro-
1 TIO3HITHIO LIEJIOCTHOE pHI
MHUPOBO3-
3peHue




BO3JIEHCTBHE.

14. [Tnmesas cona. | BHocsiT KOppek-
ITumeBas cona CBoJicTBa ¥ TIPU- | TUBBI U AOIOJIHE-
MEHEHHE. HHUS B CIIOCOO
CBOHUX
IEUCTBUI
15. Mouto wiu Mbuta? | Crast u Gpopmy-

Me1o.

ITpaxktukym. CriocoOsr
MBUIOBApECHUS B 6I:ITy.

OTnauure X035i-
CTBEHHOTO MBbIJIa
OT TYaJIETHOTO.
Ilenounoi xa-
pakrep Xo3siii-
CTBEHHOTOMBLIA.
TexHuka u3ro-
TOBJICHUS MbLJIa B
JIOMAIITHUX YCIIO-
BHSIX

JTUPYIOTIpOOIEMY
ypoKa,
CaMOCTOAATEIb-
HOCO3/IAI0T al-
TOPUTM
JIESITeIIbHO-

CTH IIpU

pelieHu
POOIEMBI

Camcros
TEJILHO
CO3/1aI0T
ATOPUTMBI
JeTETbHO-
CTH TIpH pe-
IIIEHAUH TIPO-
6J1eM TBOP-
YECKOTo U
MOUCKOBOT'O
Xxapakrepa

AekBaTHO HC-
TTONB3YIOT pe-
YeBBIE CPE/ICTBA
JUTSL apTyMeHTa-
147071

®pyKThI, OBOLIH,
00pa3ibl MoYB

OtcrauBaTh
CBOIO TOUKY
3peHus,
MIPUBOIUTH
apryMeHTHI,
MOJITBEP-
KIAsIuX
¢dakxTamu.
Pazmuyars
BYCTHOM
pednMHe-
HHE, TOKa-
3aTelb-
CTBa, T'U-
IOTE3EI

DopMupoBaHue
UHTEpeCca K UC-
CIIEZIOBAHUIO

Haruuk pH, unau-
KaTopHas Oymara.
Jlaboparopnas mo-
cyla, KaycThudyeckas
cojia, cMael, Mu-
LIEBOW KpacuTeb,
IJIACTUKOBBIE WU
CUIIMKOHOBBIE (op-
MBI




16. [logroroBka K  MHHH- Ymenue pado- Ymenue co- Ognasenue bonee neranpHOE U3Y-
mpoekty. Ilonbop o6opy- TaTh C y4eOHH- TpyJHUYATh HaBBIKAMH TS MEeHHEe HHCTPYKIMH K
TTOBaHMS KOM, JIOTIOJTHH- CydIHTENEM MIPAaKTHYECKOH g poBoMy 060pyIO-
TENBHOM HTEpa- B TIOMCKE U JEATEIBHOCTH BaHHIO 10 XMMHUH
TypOH U TIepHo- cbope uH-
TUMYECKON ¢dopmarumy,
CUCTEMOM CIylIaTh
ero
17. [pe3eHTanus IpOEKTOB ITpesenroBath | 3ammuTa MHHH- CpaBHHBaTS, Dopmynupy- BricranBatoT
MOy4YUBILIEECS | TPOEKTOB Kinaccuumu- | 10T COOCTBEH- | COOCTBEHHOE
MccienoBa- poBaTh U HOE LIEIOCTHOE MH-
HUE/TIPOEKT 0000mars MHEHHE U PpOBO33peHHE
(axTsI TO3UIAIO

U SABJICHUA




