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IIporpamma kpy»xkka "Hyageca xumuu'

AHHOTAIUA

Iesn nmporpamMmsl:

DopMUPOBaHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS IIKOJIbHUKOB.

O3HakoMJIeHHE ¢ 00BEKTaMU U SIBJICHUSAMU MaTepUaIbHOrO MUpA.

Pacmupenue kpyrozopa, UCIIOJIb30BaHUE PA3JIMYHBIX METOI0B ITIO3HAHUSI [IPUPOIBI.

dopMupoOBaHUE TPEIMETHBIX U IPOEKTHO — UCCIEI0BATEIbCKIX KOMIIETEHIIUNA 00yYarOIIUXCSl.
3ajayamMu nporpamMmsl SIBISIIOTCS CIEAYIOIIUE:
1. ChopmMupoBaTh yCTOMUMBBIN MO3HABATEIBHBIA HHTEPEC K TPEIMETY XUMUHU:
® TIOATOTOBHTH YUAIIUXCS K U3yUYECHUIO YYEOHOTO MpeAMeTa XuMus B 8 Ki1acce;
® Dpa3BUTh I[I03HABATEIbHBIE WHTEPECHl U MHTEUICKTyalbHbIE CIOCOOHOCTH B TIPOLIECCE MPOBENCHUS XHUMHUYECKOTO
AKCIIEPUMEHTA, CAMOCTOATEIbHOCTh MPUOOPETEHUSI 3HAHUN B COOTBETCTBUU C BO3HUKAIOIIUMU KM3HEHHBIMU TOTPEOHOCTSIMU;
e (opMupoBaTh yMEHUS HAOIIOATh U OOBSICHATH XUMUUECKHUE SIBJICHUS, TPOUCXOAAIIUE B IPUPO/IE, OBITY, AEMOHCTPUPYEMBIC
YUYUTEIIEM;
e (hopMHUpOBaTH yMEHHUE pabOTATh C BEIIECTBAMHU, BHITIOJHATH HECIOKHBIE XUMUUYECKHE OMBITHI, COOTIOATh MPaBUIa TEXHUKU
0e30MacHOCTH;
2. Pa3BuBaTh UCCIIEOBATEIHCKIE U TBOPUECKUE CTIOCOOHOCTH YUAIIHXCS:
e (opMuUpPOBATh YMEHHE BBIMOJHATH U TPAMOTHO O(DOPMIISITH UCCIEI0BATENBCKYIO padOTy;
e (opMmynHpoBaTh LEdb U 3aJa4d MCCIEAOBAHMS, BBIABUIATH THUIIOTE3Y, BBIACIATH NPOOJIEMY, OOBEKT U MpeaMeT
HCCJIEIOBAHMUS, COCTABIISITh IVIAH IEMCTBUM U KOPPEKTUPOBATH €TO;
®  JIeNaTh BHIBOJIBI M 3aKITIOUEHUS, aHAIM3HUPYSI POICTaHHYIO padoTy.
3. ®opmupoBaTh HHGHOPMAITMOHHO-KOMMYHHKAITMOHHYIO TPAMOTHOCTD:
® pa3BUBaTh  yMEHHsSI CaMOCTOSTENbHO HWCKaTh, OTOUpPATh, AHAIU3UPOBATH, NPEICTABIATh, IepeAaBaTb HH(OPMAIUIO,
WCIIOJIh3YS1 COBPEMEHHbBIC HH()OPMAITMOHHBIC TEXHOJIOTHH;
4. BocniUThIBaTh SKOJIOTMYECKYIO TPaMOTHOCTb:



e (GopMHPOBATH YMEHUS MPOTHO3UPOBATH BO3MOKHBIE TTOCIIEACTBHS NCATCIBHOCTH YEJIOBEKA ISl JOCTHKCHUS O0€30MaCHOCTH,
KaK COOCTBEHHOMU KU3HEIEATCILHOCTH, TaK ¥ 0€30IMaCHOCTH OKPYIKAIOIIEH CPEIbI.
e (dopMupoBaTh YMEHHS OOCCIICUHUTH JIMUYHYIO SKOJIOTHYECKYIO 0€30MacHOCTh, Jejas MPaBUIbHBIN BBIOOP CpEeIr OIPOMHOTO
KOJIMYECTBA HOBBIX XHMHYECKH CHHTE3WPOBAHHBIX BEIIECTB, a TaK K€ OIICHHWBATh pPEKjIaMy, COAEPXKAIIYI0 MOI4ac JIOKHBIE
CBEJICHUS JJIsl MOTPEOUTENS UM TTPOTUBOPEYAIIYI0O OCHOBHBIM 3aKOHAM €CTECTBEHHO - HAYUHBIX JTUCITUILINH.

3HAKOMCTBO JETell C XMMHUYECKMMHU BEIIECTBAMHU W SBJICHHSIMHU HadyWHAETCs emie B 6-M kimacce. Kaxaomy peOeHKy
M3BECTHBI HA3BaHUS TMPUMEHSCMBIX B OBITYy BEIIECTB, HEKOTOPHIC IOJEC3HBIE HCKOMAEMBbIC M JIAXXE OTIEIbHBIE XUMHUYECKUE
aneMeHThl. OTHAKO K HaYally W3Y4YEHUS XMMHUU B 8-M Kjlacce MO3HABATENIbHBIE WHTEPECHI IIKOJBHUKOB B 3HAYNUTEIHLHOW Mepe
ocinabeBatot. Ilociemyromiee M3ydeHHME XUMHUM Ha YPOKaxX JJii MHOTMX YYalllUXCS MPOTEKAeT HE OYEHb YCIMEIIHO. ITO
00yCIIOBJICHO CJIOKHOCTBIO MaTepuaja, HepalmoHaJIbHO CIPOCKTHPOBAHHBIMU IpOrpaMMaMu U (POpMalibHO HaNKMCaHHBIMHU
ydueOHMKaMu. PabGodasi mporpaMMa TBOPYECKOro OOBEIWHEHHS 10 OOIIEHHTEIUICKTYaIbHOMY HampaBieHuo «Uymeca XUMHI)
MpeHa3HavYeHa Il yJanuxcs 8 KJ1acCoB, MHTEPECYIOMIMXCS TIPOCKTHO — UCCIIEA0BATEILCKOM JAEATEIbHOCTHIO.

AKTYaJIbHOCTb TIPOTpaMMbl OOYCIJIOBJICHA €€ METOJIOJIOTHUYECKOM 3HAYMMOCTHIO. 3HAHUSI U YMEHHUS, HEOOXOIUMBbIC IS
MPOBEICHUS JTAOOPATOPHBIX OMBITOB, MPAKTUYECKUX PabOT U OpraHU3alMU UCCIIEI0BATEIILCKON JEATEIbHOCTH, MIOBBICST YPOBEHD
MIPOCKTHO — MCCIICIOBATEIIbCKUX KOMITETeHIIMH oOy4Jaromuxcs Il cryneHu, mo3BoJiAT B AaNbHEHIIIEM YCIEITHO CIaTh K3aMEHBI
1 TIPOJIOJIKUTh 00pa30BaHUE B BHICIINX YUCOHBIX 3aBEICHUSIX.

HoBu3HOM JaHHOW MPOTPpaMMBbI SBIISIETCS TO, YTO B OCHOBE JIE)KUT CUCTEMHO-IIESATEIIbHOCTHBIA MOJAXO0M, KOTOPBIA CO31a€eT
OCHOBY IS CAaMOCTOSITCIIBHOTO YCHENIHOTO YCBOSHHsI OOyYarolIMMHCS HOBBIX 3HAHHMH, YMEHHUH, KOMIICTCHIIUN, BHJIOB H
CIOCOOOB TPAKTHYECKON JIEITCIHPHOCTH W oOecreunBaeT €€ COOTBETCTBHE BO3PACTy M HHIWBHAYAJIbHBIM OCOOCHHOCTSIM
YYaIIXCS:

— BOCIHMTAHME U PA3BUTHE KAUECTB JIMUHOCTHU, KOTOPBIE OTBEYAIOT TPEOOBAHUAM UH(POPMAIIMOHHOTO OOIIECTBA;

— TMpU3HAHHUE PEIIAIIICH POJu cojaepkaHus 0Opa3oBaHUS U CIIOCOOOB OpraHU3allid OO0pa3oBaTEIBHOM NESITEILHOCTH U
y4eOHOr0 COTPYJHHUYECTBA B JOCTHKEHUM 1€ JIMYHOCTHOIO, COLMAJIBHOTO U II03HABATEIIBHOTO Pa3BUTHS
oOy4Jaronuxcs.

OCoOCHHOCTBIO TIPOTpaMMBl SIBJISICTCS €€ MHTETPATHBHBIM XapakTep, TaK KaK OHAa OCHOBaHA Ha MaTepHaje XUMUH,
OMOJIOTHH, DKOJOTUUA. DTO TOKAXKET O00YyJaromMMCs YHHUBEPCAIBHBIN XapakTep €CTECTBEHHOHAYYHOU IEATEIBLHOCTH M OyneT
CIIOCOOCTBOBATh YCTPAHEHHUIO MCUXOJIOTHYECKUX 0aphepoB, MEMIAIONIUX BUAETH 00IIEe B Pa3HbIX 00JIACTAX 3HAHWM, OCBAUBATH
HOBBIE C(Pephl ACATECITLHOCTH.



Koan4yecTBo 4acoB, Ha KOTOPbIE paccunTaHa pa6oyasi mporpaMma
[Ipemymaraemerii kypc BKIouaeT 34 daca ydeOHOro BpemeHH, Mo | dacy B Heaemo B TedeHume ydeOHoro roga. 30 %

y4eOHOTO BPEMEHHM OTBOJMUTCS Ha OCBOCHHE TeopeThdeckmx 3HaHui, 60 % - BeIMOMHEHWE MpakThdeckux pabor m 10% Ha
3aIATY TBOPYECKOM HCCIIENOBATENBCKON pabOThI MM MPOEKTA.

3aHATHS pacCYMTaHbI 1JIs ITpoBeieHUs pa3 B Heento o 40 muH, Bcero 34 3aHsATHS 32 yUeOHBIN TO/I.

2.0Co00eHHOCTH, IPEeANOYTUTEIbHbIC (OPMBI OPraHU3ALNH IO3HABATEIbHOI0 MPoIecca, UX coueTaHue, GOPMbI KOHTPOJIS

Oco0eHHOCTBh MPOrpaMMbl COCTOMT B TOM, YTO OHa OOECHEYMBAET BBICOKHMI ypOBEHb 3HAHMI, IMIMPOKO BKJIKOYAs B ceOs
JE€MOHCTPAIIMOHHBIE ONBITBI M XWMUYECKUH SKCIIEPUMEHT, MEXKIIPEIMETHbIE CBSI3M, YTO IO3BOJISIET CJENaTh OO0y4YeHue
MAaKCUMAaJIbHO Pa3BUBAIOLLIM.

ConepxaHne Kypca COCTaBIIIET OCHOBY JUIS PAaCKpPBITHS BAKHBIX MHUPOBO33PEHUYECKUX HJAEH, TAKUX, KAK MaTEpPHAIBHOE
€MHCTBO BEILIECTB IMPHUPOJIbI, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, NMPUMEHEHHUS BEIECTB HUX
CBOMCTBaMH; MMO3HABAEMOCTh CYLIHOCTH XMMUYECKHUX MPEBPAILICHUI COBPEMEHHBIMU HAYYHBIMU METOIaMH.

Kypc Bxmoudaer B ceOsi OCHOBBI OOIIEH M HEOPraHWYECKOM XUMHH, a TaKKe KpaTKue CBEACHHUA 00 OpraHUYecKuX
BEIlECTBAaX. B mporpamMe Ha3BaHbl OCHOBHBIE pa3fenbl Kypca, I KaXIO0ro W3 HUX IMEPEYMCIICHBI MOMJICKAIINE U3YUECHHIO
BOIPOCHI, XWMHYECKHI DSKCHEPUMEHT (IEMOHCTpAlMU, MpaKTH4YeCKue padoThl). XMMHUYECKHM 3KCHEPUMEHT B IpoLecce
0Oy4eHHs COYETAETCs C APYTUMH CPEACTBAMU OOYUYEHUS, B TOM YUCJIE U C ayAMOBU3yaIbHBIMH.

Pemennto 3amay BOCIHMTAHMS y YYAIIMXCS MHTEpeca K 3HAHUAM, CAMOCTOATEIbHOCTH, KPUTUYHOCTH MBIILJICHUS,
TPYIOJIIOOMS U JOOPOCOBECTHOCTH MPU OOYUYEHHUU XHUMHH CIY>KaT pa3HOOOpa3Hble METO/Abl U OpTraHU3AlMOHHBIE (POPMBI, Kak
TPAJAUIIMOHHO YTBEPIMBILIKECS B IIKOJbHON MPAaKTHUKE, TAK U HETPAJAULIMOHHBIE, TOSBUBIINECS B ONbBITE NEPEIOBBIX YUUTEIICH.

3HAUUTENTbHOE MECTO B COJEpPXKAHUU Kypca OTBOJUTCS XHMHUUYECKOMY OJKcrepuMeHTy. OH OTKphIBa€T BO3MOXKHOCTb
dbopMHUpOBaTh y yYalIMXcsl CHEUUaIbHble MPEIMETHbIE YMEHHUsI padoTaTh C BEIIECTBAMH, BBIMOJHATH MPOCThIE XUMUYECKUE
OTIBITHI, YYUT IIKOJIBHUKOB 0€30IaCHOMY M SKOJOTMUECKH IPaMOTHOMY OOILIEHHUIO C BEIIECTBAMH B OBITY M Ha IPOU3BOJCTBE.



®opmbl opranm3anuu. Ha 3aHATHSIX UCTIONB3YIOTCS AJIEMEHTBI CIEAYIONIUX TEXHOJIOTHM: JIMYHOCTHO OPUEHTUPOBAHHOE
oOy4eHHe, TEXHOJIOTHH MPOOIIEMHO-IUATIOTMYECKOTO O0YUYEHHsI, TEXHOJIOTHS MEXIMYHOCTHOTO B3aMMOJEHCTBHUS, TEXHOJIOTHUS
pa3BUBAIOIIETO0 OOYy4YEHHUsS, TEXHOJIOTHS oOlepexaronero oOydeHus, oOydeHue ¢ MNpuMeHeHueM onopHbix cxeMm, HWKT,
310pOBbecOeperarone TeXHOIOTHU, KOMIETEHTHOCTHO-IEATEIbHOCTHBIN TOIXO/I.

Cucrema KOHTPOJIA BKIIIOYACT CaMO-, B3aUMO-, y‘II/ITeHBCKI/Iﬁ KOHTPOJIb U ITO3BOJISICT OOCHUTD 3HAHWA, YMCHUA H HABBIKH
yYHJaluXxcCsl KOMIIJICKCHO I10 CJICAYIOITUM KOMIIOHCHTAM:

® yMEHHUS U HaBBIKH (IIPEIMETHBIE U 001Ie YUEOHbIC);
® CrocoOBI JeATENBHOCTH (IT03HABATEIbHAS, HH()OPMAIIMOHHO-KOMMYHHUKATUBHAS U PE(IICKCUBHBIC);

® BKJIIOUEHHOCTb yYalIerocs B y4eOHO-I103HABATEIbHYIO ACSITEIbHOCTD U YPOBEHB OBJIAJCHUS €10 (pPENPOAYKTHUBHBIN,
KOHCTPYKTUBHBIN U TBOPUYECKHIA);

¢ B3aMMONPOBEPKA YYALTUMHUCS APYT APYyTra MIPHU KOMIUIEKCHO-PACIPENEIUTEIBHON NEITENBHOCTH B TpyIIax;
e cojepxaHue U (popma MpeACcTaBIEHHBIX peepaTUBHBIX, TBOPUECKHUX, UCCIEOBATENLCKUX U JPYTHX BUAOB paloT;
e nyOJMYHAs 3alUTa U MPE3EHTALUs TBOPUECKUX PadOT, UCCIIEJOBAaHUM U TPOEKTOB.

[Ipornosupyembie pe3ybTaThl U CIOCOOBI UX MPOBEPKHU:

IlepBblii ypoBeHb pe3yJbTATOB - PUOOPETECHNE MKOJIHPHUKAMU COIMAIBLHBIX 3HAHUHM M TIPEACTABICHUN O XUMHUYECKHUX
TEXHOJIOTUAX, O 3HAYEHWH XHMHUU B COBPEMEHHOM MHPE, PA3JIUYHBIX TEXHUKAX W BHAAX MCKYCCTBA, HCIOJb3YIOIINUX
NOCTHKECHUS XUMHUH, TOHUMaHUs UX COUMAIBHOM 3HAYMMOCTU B IOBCEIHEBHOW KU3HMU. [ NOCTHXKEHUsI JAHHOTO YPOBHS
pEe3yabTaTOB 0CO00E 3HAYECHUE UMEET B3aUMOJICHCTBHE YUCHUKA CO CBOUMH YUUTEISIMU KaK 3HAYUMBIMU JIJIS1 HETO HOCUTEIISIMU
COLUAIBHOTO 3HAHUS Y IOBCEIHEBHOIO OIBITA.

Bropoii ypoBeHb pe3yJbTaToB - (HOPMUPOBAHWE TO3UTUBHOTO OTHOIIEHUS IIKOJIHHUKOB K 0a30BBIM I[EHHOCTSIM
oOmiecTBa (4enmoBek, cembsi, OTeuecTBO, MPUPOJA, MHUP, 3HAHUA, TPy, KyJIbTypa), YBaOKEHUS K IYXOBHO-HPABCTBEHHBIM
LEHHOCTAM B IIPOLIECCE KOMIUIEKCHOTO OCBOEHUS MPOTPAMMbl, OCMBICJIEHHOTO NMOHMMAaHUWs POJY W 3HAYEHUS KYJBTYpPHlI B
KW3HU HApPOJa, [IEHHOCTHOTO OTHOIIEHHUS K COLMAIbLHON PEaTbHOCTH B LIEJIOM. 1Sl TOCTHKEHHUS TAHHOTO YPOBHS PE3YJbTaTOB
oco0o0e 3HauYeHHE UMEET PABHOIMPABHOE B3aUMOJICUCTBUE IIKOJIbHUKA C APYTUMHU IIKOJbHUKAMU Ha YPOBHE KJlacca, IIKOJIbI, TO
€CTh B 3alIUIIEHHOM, IPY)KECTBEHHOU EMY COLIMAJIBHOM CpEJIE.



Tperunii ypoBeHb Ppe3yJbTATOB - I[OJYYCHHE IIKOJbHUKAMHU OIbITA CAMOCTOSATEIHHOTO COLMAIBHOTO JEHCTBUS,
pa3BUTHE TBOPUYECKOIO TMOTEHIMANa JIMYHOCTA B TPOLIECCE HCCIEIOBAHUS M pPEaIU3alli TBOPYECKUX IMPOCKTOB —
UCCIIeIOBATENbCKOM PabOThl. JIJisi MOCTMXKEHHSI JTaHHOTO YPOBHS PE3yJibTaTOB 0CO00€ 3HAYEHHWE HMEET B3auMOJICHCTBHE
IIKOJIbHUKA C COLIMAJIbHBIMU CyOBEKTaMU 3a IpeieslaMu IIKOJIbI, B OTKPBITOM OOIIECTBEHHOM cpejie.

CucremMa oTCJI€:KUBAHUS M OLIEHUBAHUSA Pe3yJibTATOB 00y4YEHUS IIKOJILHUKOB MPOXOJUT Yepe3 yyacThe ux B Oecemax
M0 pa3HBIM TEMaM, y4acTHE B HAy4HO — HCCIEAOBATEIbCKUX KOHGPEPEHIMSAX M KOHKYypcaxX HCCIEAOBATEIbCKUX padoT,
peann3anunio UCCIEA0BATEIbCKUX MPOEKTOB.

Bce oOyuaroniuecs: B TeueHUE MOCEIICHHs 3aHATUIM BBIOMPAIOT TEMY HCCJIEIOBAHMS M BBIMOJIHSIOT HCCIIEI0BATEIBCKYIO
paboTy, KoTOpasi MpeACTaBIsIeTCs] Ha UTOroBo koHdepeHuu. [Ipu 3TOM BO3MOMXHO BBIMOJHEHUE TBOPUYECKOrO OTYETA Kak
WHJUBUTyaJIbHO, TaK U B TPYIIIIE.

3. TpeGoBaHusI K YPOBHIO NOATOTOBKH YYALIUXCS
JIuunocmmuule pesynomamoi:

* c(hopMHUPOBAHHOCTh MO3HABATENILHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEN yUalluxcs;
* CAMOCTOSITENTLHOCTh B IPHUOOPETEHNN HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUMH;
* MOTHBALMs 00Pa30BaTEILHON JAESITEIbHOCTH HIKOJFHIUKOB HA OCHOBE JINYHOCTHO OPUEHTHUPOBAHHOTO MOIX0/1a;

Memanpeomemmnuie pezyibmamel.

Perynarusasie YVY/I:
o CaMOCTOSITEILHO (POPMYIUPOBATH TEMY U IIEIU YPOKa;
o COCTaBIISATH IUIAH PEIICHUS yIeOHOM MTPOOIEMBI COBMECTHO C yUUTEIICM;
o pabdoTaTh MO IIaHy, CBEPsIsl CBOU ACHCTBHUS C 11€JIbI0, KOPPEKTUPOBATH CBOIO JACATEIHHOCTD;
o B JIMAJIOTE C YUUTEJIEM BbIpabaThIBaTh KPUTEPUH OLICHKH U OTIPEICIATh CTEIICHb YCICIIHOCTH CBOEH pabOoThI U
pabOTHI IPYTUX B COOTBETCTBUU C ATUMU KPUTEPUSIMHU.

Ilo3uaBarenpHbie Y VY ]I




o TepepabaThiBaTh U MPe0OPa30BBHIBATh MH(DOPMAITUIO U3 OJTHON (POPMBI B APYTYIO (COCTABIIATH IIJ1aH, TAOHILY,
CXEMY);

o TOJIb30BaThCs CIOBAPSIMU, CIPABOYHUKAMU;

o OCYIIECTBJIATh aHAJIU3 U CUHTE3;

o YCTaHaBJIUBATh IPUYUHHO-CIICJICTBEHHBIE CBSI3H;

o CTPOUTD PACCYKICHUS;

Kommynukatusabie Y Y /I

o BBICKAa3bIBaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

o CIYLIATh U CJBIIATH APYTUX, MBITAThCS MPUHUMATh UHYIO TOUYKY 3pEHUS, OBITh TOTOBBIM KOPPEKTUPOBATH CBOIO
TOYKY 3pCHUS;

o JIOKJIQJIbIBaTh O pe3yJibTaTax CBOET0 UCCIICIOBAHMS, YUaCTBOBATh B IMCKYCCUM, KPATKO U TOYHO OTBEYATh Ha
BOIIPOCHI, UCTI0JI30BATh CIPABOYHYIO JIUTEPATYPY U IPYTHE UCTOUHUKUA UH(POPMAIIUY;

o JIOTOBApUBATHCS U MIPUXOJUTH K OOIIEMY PEIIEHUIO B COBMECTHOM JCSTEIIbHOCTH;

o 3aJaBaTb BOMPOCHI.

Yuawueca oonscuvt 3name:

® MECTO XMMUU CPEAH €CTECTBEHHOHAYYHBIX JUCIIUILINH;
® OCHOBHBIC METOIbl M3YUCHHS €CTECTBEHHBIX HAYK: HAOIIOJCHIE, MOICITUPOBAHNE, IKCIIEPUMEHT;
® TMPU3HAKK XUMUYECKUX PEAKIIUN U YCIOBUS UX MPOTEKAHUS;
® BEIECTBA, HaW0OJIee YaCTO UCIOJIb3yEeMbIe YEIOBEKOM B PA3IMYHBIX 00J1acTAX (OBITY, MEAUIIMHE, CETHCKOM XO035HUCTBE,
CTPOUTEILCTBE, TAPPIOMEPUH U JIP.), U SKOJOTUYECKHE MTOCICICTBHS UX MPUMEHEHUS.
Yuawueca oonscnvt ymems:

e o0Opamarbcsi ¢ Ja0OpaTOpHBIM O0OPY/IOBaHUEM, COONIOJATh MpaBWiIa TEXHUKH OE30MacHOCTH TMPU  BBINOIHEHUHU
PAKTUICCKUX pabOT M IOMAITHETO YKCIICPUMEHTA,;

® IIPOBOAUTH NPOCTEUIINE UCCIIEN0BAHUS CBOVCTB BEILECTB;

¢ HCIIOJIB30BaTb MCTO[, HEI6J'IIOI[CHI/I$I IIPpX BBIIIOJIHCHUHN PA3JIMYHBIX BUAOB IIPAKTHYCCKHX 3aI[aHI/H>‘I;



e 0(hOpMIIATh PE3yNIbTaThl HAOIIOACHUN U IPOBEACHHOIO AKCIIEPUMEHTA;

® HCIIOJIB30BAaTh HpI/IO6p€TCHHBIC SHAaHWUA 1 YMCHUS B HpaKTI/I‘-ICCKOf/'I ACATCIIBHOCTHU 1 HOBCGHHGBHOﬁ KHN3HU,

L pa6OTaTB HHIWBUAYAJIBHO, B ITapax, rpyImax, UCII0JIb3Yy: IMOJIYyUYCHHBIC 3HAHNA,

L4 O6JI3I[&TL HaBBIKaMH pa6OTI>I C Pa3JINYHBIMA BUIAMH HCTOYHHUKOB I/IH(l)OpMaHI/II/I: HHTGp&TYpOﬁ, cpcacTBaMu I/IHTepHCTa,
MYHBTHMCHHﬁHBIMH ITOCOOMSIMU.

Kanengapno-remaTnyeckoe njiaHupoBanue 8 KJl.

Hara JlabopaTopHbie
Ne /. Tembl N3yuyaembie Bonpochl. | TpeGoBaHus K ypOBHIO NMPaKTHYecKue IIpumeuyanue.
YPOKOB. NMOAr0OTOBKH O0y4aomuxcs. | padoTsl,
JAE€MOHCTPAIUSA
obopyaoBaHme.
BBenenue — 2 yaca.
1. XUMUs- Ee BennuecTBO — XUIMUS: 3HaTh OHATHUS: «XUMHS, [Ipesentanms «Xumust
HayKa o KTO OHA U T/ C Hell «BEIIECTBOY. BOKPYT Hac», IUCK
BEIIECTBAX, MOKHO BCTPETUTHCA? «XUMHAA.8».
UX CBOMCTBaX | XMMHUS — TBOPEHHUE [IpaBuna Th.
u MIPUPOJILI U PYK YEJIOBEKA.
npeBpaiieHus | XuMHUK — PEIaHHbIN U
X. ITOCIYIIHBIA YYEHUK
XUMUHU.
3nakoMmcTBO ¢ | [IpaBuia paGoThI B 3narb npaBwia Th IIpakTnueckasi padora | Kakue
2. 7ab0paTopHBI | IIKOJIBHOM JabopaTopun. | YMeTb 00paIiarThcs ¢ Ne 1. JTaGoparopHoe MIPEIMETHI
M JlabopaTtopHas mocygau | 1JaOOpaTOPHOM MOCY10H U obopynoBaHue u JIOMAIIHETO




obopynoBanu | obopyaoBanue. [IpaBuna | 06opyn1oBaHMEM, OKa3bIBATh nocyna. 3yuenue obuxoja
eM. 0€30MMacHOCTH. NEPBYIO MEAULIUHCKYIO CTPOCHUSI IUIAMEHMU. MOKHO
MIOMOIIIb. HCIIOJIb30BaTh
B KQUECTBE
XUMHUYECKON
MOCY/IBI.
TEMA 1. JlaGopaTopus I0HOT0 XUMHKA — 12 yacoB.

[Tonstue 060 | UuaukaTophl. HNwmets npeacrasiieHue IIpakTuyeckas padbora | Pacckas o

uHaukaropax. | @enondraneus. Jlakmyc. | 00 UHAMKATOpaXx. Ne 2. pacTUTENIbHBIX
Metunopanxk. I3MeHeHue | YMmerb «/3meHeHnne okpacku MHIUKATOPAX.
IIBETa B Pa3JIMYHBIX ONPENEIISTh XapaKTep CPEIbl C | MHIUKATOPOB B
cpenax. PacturenbHbie MOMOIIIBI0 UHUKATOPOB. Pa3JIMYHBIX Cpeaaxy.

UHIUKATOPBI.
Cwmecn. Cwmecu. OgHOpOAHBIE U HNwmertsb npeacrasiieHue IIpakTuyeckasi pabora | Pasnenenune

Onnopoanbie | HeoAHOpOAHBIE. CTIOCOOBI | O pa3IMYMHU YHCTOTO BemecTBa | Ne 3. cMecH

u pa3acieHusl. U CMECH, criocofax «Ouncrka KpacuTenen

HEONHOPOAH | OUIbTPOBaHUE. pazzieneHusl. 3arpsi3HEHHOM xpomatorpadu

bI€. Xpomatorpadmusi. YMeThb pOBOAUTH ITIOBAPEHHOW COJIN. en.

¢bunpTpOBaHME, BHIMTAPHUBAHNE.

Kpucraiuer. | ITonsitue o Hwmetsb npeacraB/ieHne IIpakTnueckasi padora | BeipacTuth
KPUCTALTNYECKUX U 0 KpUCTAJUTMYECKUX U Ne 4, KpUCTAJLT
aMOp(HBIX BEIIECTBAX. aMOp(HBIX BEIIECTBAX, caxapa,
CriocoObI BeIpaImBaHus croco6ax BhIpAIIMBaHUS «BpipanBanue METHOTO




KPUCTAILJIOB. KPUCTAJIOB. KPUCTAJIOB Kyrnopoca .
¥YMeTb IpOBOIUTH ITPOLIECC MTOBAPEHHOU COJIH.
BBIpaIlMBaHUs KPUCTAILIOB.
[Tonstue o dusznyeckue u 3HaTh IIpakTuyeckas padora | [Iposectu
XUMHYECKUX | XUMHUYECKUE SIBJICHHUS. oTIIMYne PU3NUECKUX SBICHUN | Ne 5. OIIBIT
peaKkusx. [Tpru3HaKu XUMHUYECKUX OT XMMUYECKHX. «ITpusnak xumuyeckon | «I ameHue
peaxkuwmii. [IpaBuna pEaKkivu — BBIJICIICHUE | COJIbI
YMEJIOTO ONPENCIICHUS ¥Ymertnb paboTtath C rasa JIMMOHHOM
3arraxa BEIECTBA. pEaKTUBaMU, OIIPENEIATh KHUCJIOTOW.
B3anmoneiicteue 3amax BEIIeCTBa. JlabopaTopHBbIii ONIBIT.
MAIIEBOI COOEI C «IIpuroroBnenue
JIMMOHHOW ¥ YKCYCHOM JIMMOHAJIa».
KHCIIOTaMH U
o0OpazoBaHue
YIJIEKUCIIOTO Ta3a Kak
MIPU3HAK XUMHUYECKOU
peakuuu. Crenpl
YIJIEKUCIIOTO ra3a B
xjebe, OJuHax, ChIpe,
JIMMOHAJIE.
[Tpuznaku N3menenue nupera YMeThb onpenenarsb IIpakTueckasi padora
XUMUYECKOM | TBEPJOTO BELIECTBA U XUMHYECKYIO PEAKIIHIO. Ne 6.
peaKumnu — KUJKOCTH (pacTBOpa) Mpu
W3MECHECHHUE B3aUMOJICICTBHUM €TO C «IIpu3HAK XUMUYECKON
1IBETa JIPYTUM BEIIECTBOM WJIU pEaKIMu — U3BMECHEHUE

IIPU HAarpEBaHUH;
U3MEHEHUE OKPACKU

LIBETAY.




WHIUKaTOpa (BBITSKKA
COKa SIr0/1) IPU ICUCTBUHN
KHCJIOTHI ¥ COJIBI.
JleMoHCTparus
pPacTBOPEHUS U

WU3MEHECHHS OKPACKH
6e3BoHOTrO cynb(haTa
MeNu B BOJIE.

[Ipu3naku
XHMUYECKON
peaKIuu —
o0Opa3oBaHHe
u
PacTBOPCHHE
ocajka.

[Ipr3Haku XUMUYECKOU
peakiuu — o0pa3oBaHUE U
PacTBOPEHHE OCAIKA.

YMerb onpenenaTh
XUMHUYECKYIO PEAKIIHIO.

IIpakTuyeckasi pabora
Ne 7.

«lIpu3Hak xXuMHUECKON
peaKln — PaCTBOPEHUE
1 00pa30BaHUE OCATIKAY.

JlaGopaTopHbIii ONILIT
.«["amenas n3Bects +
YTJIEKUCIIBIA Ta3).
[IponyBanue
BBIJILIXa€MOTO BO3/IyXa
B TpYOKY 4epe3 pacTBOp
rameHoON U3BECTH.




9. YHucroie ITP Ne5 «Metoasl HNmets npeacraBieHue JleMoOHCTPAUMOHHBbI
BCILIECTBA U | Pa3CJICHUs CMECEM: O YUCTBIX BEILLIECTBAX U OIIBIT.
CMECH. bunbTpoBaHUE, CMECSIX.
Crioco0bl BbIIIApUBAHUE, «Paznenenne TBepaon
paszencHus paszeicHHE IPU IIOMOIIK | Y METh Pa3JIeiiATh CMECH. CMECH TMECKa U
CMECEH. JEIUTEIbHON BOPOHKHY; HKCJICSHBIX OIIWJIOK IIPH
paszesieHue TBCpI[OP'I IIOMOIIIK MarHuTa.
CMECH IECKA U JKEIIE3HBIX
ONUJIOK MPU TOMOIIHA
MAarHuTa.»
: HNmers npeacraBiaenune
10. [TonsTue o PactBopsl. PacTBOpeHHOE | 0 pacTBOpax, crocodax ux IpakTuyeckasi pabora | IIpoBepurs
pacTBopax BEILIECTBO. PacTBOpUTENb. | MPUTOTOBIICHHUS. Ne 8. «PacTBopuMBIE I | BELIECTBA Ha
@DakTOpPhI, BAUSIOLIAE HA HEPaCTBOPUMBIE PacTBOPUMOCT
pacTBOPEHHUE BEILECTB. YMerb onpeaensiTh BEIIIECTBA B BOJIEY. b B BOJIE.
CriocoObl IPUTOTOBJICHHSI | PACTBOPUMOCTD BEIIECTB,
pacTBOpPOB. TOTOBUTH PAaCTBOPHI.
Cocras
11. BO3/lyXa. CocrtaB Bo3yXa. 3HaTh, UTO BO3AYX —3TO JleMOHCTpAMOHHBIN
Kucnopo. Kucnopon, ero cBoiictBa | cMeCh ra3oB; CBOMCTBA U onbIT. «I opeHue ceeun

u npumeHenue. [lonyyaem
KHUCJIOPO/I.

Kucnopon — nucrounuk
KU3HU Ha 3emIe.
Kucnopon-ueBuaumka.

00J1aCTH IPUMEHEHUS
KHCJIOPO/A.

Ymers:
[Tonmyyats kuciopon u

Ha BO3yXE»,
«OKHCIeHUE CBEKEH
KapTodeTbHOU UITN
SI0JI0YHOU JOJIBKU Ha
BO3TyXE».




Kaxk o6Hapy)uTh
KHUCJIOpOA?

JOKa3bIBaTh CT'0 HAJIMIUC.

12. VYrnekucneiii | CBOMCTBA U MPUMEHEHUE 3HATD: JleMOHCTPpALIMOHHBIN
ra3 B YIJIEKUCIIOTO ra3a. - IIOHSITUS] KUOHBD», ONBIT. «YTJICKUCIIBII
BO3/IyXe€. «XUMHUYECKAasl CBSI3bY; ra3 Jlumonana

- OIPEJIEISITh TUIl XUM.CBSI3U B | JIuMOHaabIYay —

COCTMHCHUH . TIOJTyYCHHUE
YTJIEKHUCIIOTO Ta3a u3
MATHEBOW COJIBI U
JMMOHHOM KUCIIOTBD.

13. UynecHas CBoiicTBa BOJBI. Ymerh:

KHUJKOCTb— | ArperaTHoe COCTOSTHUE Jlabopartopubie [Ipesenranus,
BOJA. BOJIbI ITPU OOBIYHBIX - POBOJIUTH MPOCTEHIIIHIA ONBITHI JIUCK.

ycnoBusix. Boma B aHaJIu3 BOJIbI; .«BsImiapuBanue Kamm

npupose. Kpyrosopor BOJBI HA TIPEIMETHOM

BOJbI. Pa3HOBUAHOCTH OUMUILATh BOJIY OT IpUMECEH CTEKIIC M OOHAPYKCHHE

BOJIBI: IIPECHAs, COJICHAsl, | OTCTAaMBaHUEM WJIH Ha MOBCPXHOCTH CTCKIIA

MHUHEpaJIbHas, MUTheBasi, | (PUIBTPOBAHHEM. Gestoro Haneray,

MOpCKasi, peuHasl.

14, Ouncrtka OumncTka 3arpsi3HEHHOU Ymern: IIpakTueckasi padora
3arps3HEHHON | BOJbL: (PUIIBTPOBAHUE, OYHILATH BOY OT IPUMECEN Ne 10. «Ounctka
BOJIBI BBITIApUBaHNE, OTCTaMBaHUEM WITH BOJIBD).

TUCTHILISITHS. buIbTpOBaHUEM.

O06e33apaxuBaHUE BOJIBI.




TEMA 2. 1oM, B KOTOPOM <GKHBYT» XUMH4YECKHe 3J1eMeHThI — 4 yaca.

15. Anmxumuyeck | McTopusi BOSHUKHOBEHHMS becena.
WU [IEPUOJ B | AIIXMMHUH.
HUCTOpUU
XUMHUH.
16. Kuznp n JKu3Hb U N€ATENBHOCTD HNwmertsb npeacrasiieHue Ilopmpem
nestenbHOCTh | [I.W. Menneneena. 0 IEPUOIMYECKOM 3aKOHE. A
JN. Uctopus otkpsitus 113. Memnoeneesa,
Menpeneena. npeseHmayus,
Qunvm,
1ICXO.
Iloustue o ATtom. Monekyia. YMeThb: HaXOOUTh
17. XUMHYECKOM | XUMUYECKUM SJIEMEHT. XAMUYECKUE DJIEMEHTHI B Urpa «Haiinn 1ICXD,
DJIEMEHTE. 3HaKW XUMHYECKUX tabmuie .M. MenaeneeBa 1mo | DJIEMEHT. 3a2a0Ku 00
anemeHToB. [ICXD, 3HaKaM WJId Ha3BaHUSM, 2/IeMEeHMAXx.
MIePUO/IbI, TPYIIIHI. HOMEpPaM MOPSIKOBBIM, TPYTIII,
MIEPHO/JIOB.
OTHOCUTEIbH
18. ag atroMHasg u | OTHOcHUTENIbHAS aTOMHAasAg | YMeTh HaXOIUTh 10 TAOJIHIIE TICXO.
MOJICKYJISIPHA | M MOJIEKYJIIPDHASI MACChl. | OTHOCUTEIJIbHYIO aTOMHYIO
sl MacCCHI. Maccy, BBIYUCIATh

OTHOCHUTCIIbHYIO




MOJIEKYJISIPHYIO Maccy.

TEMA 3. Jlomamnsisi xumus — 10 yacos.
OcHoBHbIE OCHOBHBIE KOMIIOHEHTHI JlabopaTopHbIit
19. KOMIIOHEHTBI | TTUIIH: KUPBI, OEIKH, Ymerb: OIBIT. [Ipe3enTarusi.
nuim. benku. | yriaeBojbl, BATAMUHBI, «CBopaunBaHue
coJii. XMMUYECKHE Ha3bIBaTh OCHOBHBIE OeJika KypHUHOTO s
AJIEMEHTHI, KOTOPbIE KOMITOHEHTBHI ITHLIH. IPU HarpeBaHUNY,
oOpa3yroT nuury.benku, «CBopaunBaHue
3HAYECHHUE U TPUMEHEHUE. OEJIKOB MOJIOKA TIPH
benku pacturensHOro U n00aBIEHUH
)KMBOTHOTO JIMMOHHOM KUCOTHI,
POUCXOKICHHUSL. CIIUPTaY.
OcHoBHbIE Kaxue nmpoayKkTsl nutanus
20. KOMITIOHEHTBI | COAEPKAT KUPHI? Ymern:
nuimy. JKupel | 3HaYeHUE U IPUMEHEHNE JlabopaTopHbIit
M YIJIEBOBL. | )KMPOB (HE TOJBKO B -OIIPENENATH OKCHIBI K ONBIT. Ipesenrarus.
nuiie). [Tonp3a )KUPOB B | BOLOPOIHBIE COCIUHEHUS,
NUTaHUH YEJIOBEKa. «OxpaivBanue
VYrieBoel = yriepos + -Ha3bIBaTh OKCHUJIbI, CIIUPTOBBIM
BOJla — HE BCE TaK IIPOCTO. pacTBOpPOM Koaa
Caxap — enie He 3HAYUT -OIpEACIIATh TUI OKCUIA. Kpaxmay.

«cnankuity. Bkyc xieba,
BEPMHUIIICIIHA, KAPTOIITKH,
nenennos. Kak
pacIio3HaTh caxap u




Kpaxmai’?

OcHOBHBIE BurtamuHsl, UX poJib B HNmets npeacrasiieHue o JleMOHCTPAMOHHBbI

21, KOMITOHEHTHI | IIpoIieccax pOJI BUTAMUHOB, IPABWJIAX UX | il OMBIT.

1107000078 KU3ZHEICSATEIIbHOCTH. IPUMEHEHUS «OO0Hapy-xeHue
Burtamunsl. BUTAMUHOB B
MPOTYKTax».

22, Ananus CocraB IpoIyKTOB Ymern: IMpakTHyeckasn Ilpunectn
IIPOJIYKTOB nuranus. [Iuiespie [IpoBoauTe npocrenmmn pabdora Ne 11. ITUKETKH OT
MUTaHUA J00aBKH. aHaJIN3 MPOAYKTOB TUTAHUSI. «AHanu3 NUILIEBbIX MIPOJIYKTOB

POJTYKTOBY. MATaHHUS.
[TonsTue o JlekapcTBeHHBIE HNmertsb npeacrasjieHue o I[MpakTHyeckasn IIpoananusuposa

23. JIEKapCTBEHH | mpemnaparsl. JlomamHss COJIEP’KMUMOM JIOMAIIIHEN pabdora Ne 12. Thb COJEPKUMOE
BIX anTeyKa, ee COAEPKUMOE. | alTEeuKH, paBuiax XxpaHeHusa | «Coaepxumoe JOMaIlIHEH
npenaparax | [IpaBuiia UCliONb30BaHUS | U IPUMEHEHHUS JIEKAPCTB. JOMAIIHEN anTeYKn». | alTEUKH.

Y XpaHEHUs JIEKapCTB.
YnusuteneH | KauecTBeHHBIE peakuuu HNwmerts npeacrasiaeHue o IMpakTHyeckas

24. bl OTIBITHI C Ha QYyHKIHOHAIBHBIC Ka4EeCTBEHHBIX PEAKLMIX Ha padora Ne 13. [IpesenTanus.
JIEKAPCTBEHH | TPYTIIIHIL. JIEKapCTBEHHBIE MTPENapaThl. «Y IUBUTENbHBIC
BIMU OTIBITHI C
BEIIICCTBAMM. JICKapCTBEHHBIMU

BEIIECTBAMI.
[[l€noun — TOXKE enKue HNmeTs npeacraBieHue o JlabopaTopHbIii

25. [[{émoun u BelrecTBa. CBoMcCTBA meJIoyax. OIIBIT.
paboTa ¢ menoueii. OOHapy)eHHe 3HaTth npaBwiia obpamienus ¢ | «OnpeneneHue
HUMHU. menoyen. [lepsas npenaparami. LIETIOYN.

IIOMOIIb IIPH IICIIOYHBIX




OJXorax.

26. I'oproune B3peiBuarsle u roprourie HNMmers npeacrasiienue o
BEIIEeCTBA U BemecTBa. OnacHele B3phiBUaThIX U rOpIOYUX
CMECH. ra3oBbI€ CMECH. BEIIECTBAX.
BbITOBBIE XUMUKATHI, KX
21. 3HAKOMCTBO C | KJIacCHU(HUKAIHS Ha 3HaTh npaBuia obpamieHus ¢ | [IpakTuueckan ITpoananuzupona
OBITOBBIMU OCHOBE IIPUMEHEHHUSI. npemnapaTamMu ObITOBOM XuMuu. | padora Ne 14, Th IIpaBUJIA
xumuKatamu. | [IpaBumia oOparieHus ¢ "OMNBITHI C OBITOBBIMHU | XpaHEHHUS
npenaparamu ObITOBOU YMeThb 0Ka3bIBaTh NEPBYIO XUMUKaTamMu'" npenapaToB
xumun. OTpaBiieHHE MIOMOIILIb [TPU OKOTaAX, OBITOBOM XMMUH.
OBITOBBIMU XMUMHKATaMU: | OTPABIICHUSX.
(pacTBOp ammuaka,
YKCYCHasl KHCJIOTA,
NepMaHTaHaT Kajus,
OBITOBOI T'a3, yrapHbIi
ra3, MHCEKTUIIH/IBI,
pacTBOpUTEIH,
JIAKOKpacoYHbIe MaTepual
u T.11.). OKka3aHue nepBou
TIOMOIITH TIPH
OTPABJICHUAX U OXKOTaX.
A30yka A30yKa XUMYHCTKH. HNmerts npencraBiaenne o6 IIpakTHyeckas
28. XUMYHUCTKHU. TexHuka BbIBEACHUA yAAJICHUU )KUPOBBIX IISITEH, pabora NelS5. [Tpe3enTanus.
TISTEH. MSATEH OT A0 U (PPYKTOB, "BeiBoaum nsiTHA'.




[19THOBBIBOIUTEITH.

VY nanenue >KUpOBBIX
ISITEH, ISITEH OT SATOJ U
bpyKTOB, OBOIIIEH U
COKOB, TTUIIIEBBIX
MPOTyKTOB, KPOBH,
KpacKH | T.]I.

OBOILIEH U COKOB, MMUILIEBBIX
POIYKTOB, KPOBH, KPACKHU.

29.

3HAKOMCTBO C

Cocras cpeacts. pH.

HNmets npeacrasiienne 06

JlaboparopHbIit

kocmeTnueck | Knmaccudukanus yAaJICHUH KUPOBBIX IMATEH, onbIT. «M3Mepenne | [Ipezenrtanus.
UMU KOCMETHYECKHX CPEJICTB: | MSTEH OT SAro] U (PYKTOB, pH morommx
CpeAcTBaMH. MbLJIO, IAMITYHb, AyXH, OBOIILICH 1 COKOB, TUIIEBBIX CPEACTB».
T'eJIH, JIOChOHBI U JIP. MPOJIYKTOB, KPOBHU, KPACKH.
TEMA 4. YBjaekarejbHasi XUMUS JJIf1 IKCIIEPUMEHTATOPOB — 6 4acoB.
N3rotoenenn | Caxaphas 3Mes. 3MEH U3 3HaTh npaswmia oopamenus ¢ | Ilpakruyeckas padora
30. e JICKapCTB. pEaKTUBaMU. Ne 18."Tlonyuenue HNucTpykimy.
(hapaoHOBBIX Ymethb 00paIaThes ¢ (hapaoHOBBIX 3MeH".
3MeEil. 71a00paTOPHBIM
000pyJOBaHHUEM.
3HakoMCTBO ¢ | Peakiuu okpammBaHus
3L peakimsaMu | IIaMeHd. TexHuKa ITpakTuyeckas
OKpallIMBaHUs | IPOBEAECHUS ONBITOB. padoraNe
IUIAMEHU. 19."Pa3HonBeTHEIN
dbetiepBepk".
32. Bonpopocnu B | MeToaunka npoBeIcHUS IIpakTueckasi padora




KoJI0€. OIIBITA. Ne 20. "Xumuuaeckue
BOJI0pOCIN"
33. Xumuueckuid | Metouka mpoBeIeHUS
HOBBIH TOJI. OITBITOB. IIpakTnueckasi padora
Ne 21. «3roToBiieHue
XAMHAYECKHUX €JIOK U
UTPYIIIEK».
34. Hrtorosoe 3anuyTa IpoeKTa
3anaTue «Ee
BEJIMYECTBO
XUMHUS.

HUroro 34 gaca.
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