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IlosicHUTEIBLHASA 3aIMCKA

[Iporpamma kypca BHEYypOUHOii AesTenbHOCTH «llepBble miaru B XuMun» B 8 Kjlacce COCTaBlIeHa B COOTBETCTBUM ¢ DesiepalibHbIM 3aKOHOM
«O06 obpazoannu B Poccuiickoit @eneparum» Ne273-D3 ot 29.12.12, npukazom Munucrepersa oOpa3zoBanus u Hayku Poccutickoit denepanun
ot 31.05.2021r. Ne 286 «O0 yTBepkK/IeHUH U BBEJCHUH B JIeHCTBHE (eAepaTbHOTO TOCYAapCTBEHHOT0 00pa30BaTeIbHOTIO CTaHJapTa OCHOBHOTO
001Iero 00pa3oBaHUs.

Ha ypokax xumun B 8 K1acce HEIOCTATOYHOE KOJIMYECTBO YaCOB OTBEACHO IS TIIATEIBHON OTPaOOTKH 3HAHUU U yMeHHid 0a30BOr0o ypoBHs. C
STOM LIETIBIO0, TPU MPOBEACHUH IPYIIIOBBIX 3aHATHN 0C000€ BHUMAHKE 11€JIECO00Pa3HO yIEIUTh IOBTOPEHUIO U 3aKPEIJICHUIO HanboJiee 3HaUuMMBbIX
u Hambojee cmab0 yCBAaMBAEMbIX INKOJbHUKAMHU 3HAHUW M3 OCHOBHOM IIKOJBI, M3Y4aeMbIX HA 3aKIIOYUTEIBHOM JTale XUMHYECKOTO
oOpa3oBaHHs.
B nannoii nporpamme yaensercst 001bI10€ BHUMaHUE TMPAKTUYECKUM 3aHSATUAM: OTPAOOTKE HABBIKOB BBITIOJIHEHHS TECTOBBIX 3aJlaHUU,
pacctaHoBKe K03(h(HUIIMEHTOB METOAOM JIEKTPOHHOTO OallaHCca, PEIICHHUIO 3a/1a4.
JlaHHBIN KypC MOMOKET Y4aIIUMCsl IOBTOPUTH OCHOBHBIE Pa3/IeiIbl IIKOJIBHOU TPOTrPaMMBbl, CHHTE3UPOBATh OTPOMHBIN MaTepua, ObICTPO
U3BJIEKATh HEOOXOIMMYIO HH(POPMAIIMIO U3 OTPOMHOTO YUCJIa HCTOYHUKOB, PACIIUPUTH KPYro30p OUONIOrHUECKUX U XUMHUYECKUX 3HAHUH.
Heanb - popMupoBaHue y yqauxcsi HAyYHBIX MIPEACTABICHUN O XUMUU B TTIOBCEAHEBHOM KM3HU YEJIOBEKA Yepe3 MpoOyKIeHHEe UHTEepeca
U pa3BUTHE NMPOQPECCUOHANBHBIX CKIIOHHOCTEH K MPEAMETY XUMHUSL.
3anaum:
Oo0pa3oBaTtesibHbIE:
"  pacUIMPUTh KPYro30p yHalIUXCs O MUPE BEIIECTB;
"  HCIMOJIB30BATh TEOPETHUUECKUE 3HAHUS TI0 XUMUH HA TPAKTUKE;
* 00Oy4uTh TEXHHUKE 0€30MaCHOCTH MPHU BHIMOTHEHUH XUMHUECKHX PEaKIIHiA;
* chopMupoBaTh HABBIKM BBINOJTHEHUS TPOEKTOB ¢ ucnoiab3oBanueM UKT u nudposoro obopynoBanus;
" BBIIBUTH TBOPYECKH OJAPEHHBIX OOYUAIOMINXCSA U TIOMOYb UM TIPOSIBUTH CeOsl.
PasBuBarwmue:
"  CcrocoOCTBOBAThH PA3BUTHUIO TBOPUYECKUX CIIOCOOHOCTEH 00yUaIOLIUXCS,;
*  (opmupoBats UKT-komneTeHTOCTH;
BocnurareabHblie:
"  BOCIHTATh CAMOCTOSITEILHOCTH MPU BBHITTOJTHEHUH Pa0OTHI;
" BOCHHTATh YYBCTBO B3aMMOIIOMOIIIH, KOJUIEKTHBU3Ma, YMEHHE pad0TaTh B KOMaH/I€; BOCIIUTATh YYBCTBO TUYHON OTBETCTBEHHOCTH.
» Kypc BHEypOUHOU NEATETHHOCTH WIEHHO W COJAEPKATEIHHO CBS3aH ¢ 0a30BBIM KypCOM XHMHHM M TIO3BOJISIET MOJACPKUBATH
B3aMIMOCBSI3 TEOPUU U TMPAKTUKHU, (POPMHUPYET YCTOMUYMBYIO MOTPEOHOCTh MPUMEHSTH IMOJIyUCHHbIE 3HAHUS W HAaBBIKH B
MMOBCETHEBHOMW JKU3HU.



3aHATHS Kypca BHEYPOUHOU JieATeNnbHOCTH «[lepBble m1aru B XUMHUN» pacCUMTaHbl Ha ydaluxcs 8 kjacca. 3aHATus NpoBojsaTcs 1 pa3 B
Henelro no 1 yac.

Kypc paccunran Ha 1 roa, Bcero 34 yac.

Buabl 1 popMbI KOHTPOJIS. B KauecTBe TEKyIero KOHTPOJIs 3HAHUH U yMEHUH yJaluxcs MpelycCMOTPEHO IPOBEIEHUE IIPOMEKYTOUYHOTO
TECTUPOBAHUS 10 MPOUICHHBIM TeMaM. MITOroBbIif KOHTPOJIb BKIIIOYAET CO3AaHUE TOPT(OINO U IPE3EHTALNIO HCCIIEJOBATEIBCKOM AEATEIbHOCTH,
y4acTHe B pPallOHHBIX, KPAeBbIX MCCIIEOBATEILCKUX paboT.



IInanupyemMble pe3yJbTaThbl 0CBOCHHS Kypca

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3ybTAaThl OCBOCHHUS MPOrPaMMBbl OCHOBHOTO OO0IEro oOpa3oBaHUs JTOCTUTAIOTCSA B XOA€ OOYYEHHS XUMHH B €IHHCTBE
yueOHOI U BOCTIUTATENbHON JESTEIPHOCTH B COOTBETCTBUH C TPAAULMOHHBIMUA POCCUICKIMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMHU
LIEHHOCTSIMM, NPHUHATHIMM B OOILECTBE IpPaBUIAMM M HOPMaMM IOBEICHMS M CIIOCOOCTBYIOT IIpOlieccaM CaMOIIO3HAHMs, CAMOPAa3BUTUS U
COLMAJIN3ALUHU 00YYaOLINXCS.

JIM4HOCTHBIE PE3YAbTAThl OTPAKAIOT TOTOBHOCTh OOYUYAIOIIUXCSl PYKOBO/ICTBOBATHCS CUCTEMOM NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U
pacUIMpPEHKE OIIbITA ACATEIIBHOCTU Ha €€ OCHOBE, B TOM YMCJIEC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOLICHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HayYHOMY HACJIEIHIO, IOHUMAHUS 3HAYE€HUS XUMUYECKON
HayKH B )KM3HU COBPEMEHHOTI'0 00I11€CTBA, CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON HH(OPMALIMEN O IEPEOBbIX JOCTUKEHUIX U OTKPHITHSIX MUPOBOM
1 OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

IIPEJICTABICHNS O COLIMAJIBHBIX HOpMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOILIECHUN B KOJJIEKTMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIC3HOW, YIeOHO-HCCIEeI0BATENBCKON, TBOPUECKON U IPYTUX BUAAX NESATEIBLHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM
JEeSITEIbHOCTH MIPU BBINIOJHEHUH Y4€OHBIX, I03HABATENbHBIX 3a/1a4, BBIIOJHEHUH XUMHUYECKHUX 3KCIEPUMEHTOB, CO3JaHUM YUYE€OHBIX MPOEKTOB,
CTpEeMJIEHMSI K B3aMMONOHHMMAHHIO U B3aHMOIIOMOIIM B MpOIECCEe 3TOW y4eOHOM NesATeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJIEHUE U
IIOCTYIIKU CBOMX TOBAPHUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHE ITPEACTABICHHS O BEIIECTBE U XMMUYECKON PEaKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTaBJISIOLINE OCHOBY JJIsl IOHUMaHUS CYIITHOCTH HAYYHON KapTUHBI MUPA, IPEJICTaBICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IBI,
B3aMMOCBSA35X YEII0BEKA C IPUPOJIHOMN CPEIOil, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHUBBI, HAllPaBJICHHbIE Ha MOJY4YEHHE HOBBIX 3HAHUN MO XMMHUHU, HEOOXOIUMBIE Uil OOBSICHEHUS HAOII0JaeMbIX
MIPOLIECCOB U SIBJICHMM, IMO3HABATENbHOW, NHPOPMAIIMOHHON U YHUTATENbCKOW KYJIbTYphI, B TOM YHCJE€ HAaBBIKOB CAMOCTOSATEIBHOW paboOThHI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTepeC K 00yYSHHIO U TIO3HAHUIO, JTF0003HATEIbHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K cCaM00Opa30BaHMIO, TPOEKTHON U UCCIIEI0BATEIbCKON
NesITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUYEHHUS B JajbHEUIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:



OCO3HaHUE IIEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 »KW3HH, OCO3HAHHUE
MOCJICICTBHM M HENPHUATHE BPEAHBIX MPHUBBIUCK (YMOTPEeOJEHUs alKOroJisd, HapKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOICHHUS IPaBHII
0€30MMacHOCTH NP OOPAIICHIH ¢ XHMHYECKUMU BEIICCTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy10BOT0 BOCTIMTAHUS:

HWHTEPEC K MPAKTHIECKOMY M3yUCHHIO TTpodeccuii U Tpyaa pa3IuvyHOro poja, YBaXKEHHUE K TPYIY U Pe3yJibTaTaM TPYAOBOW JIEATEIbHOCTH,
B TOM YHCJI€ HA OCHOBE INPUMEHEHHUS IMPEAMETHBIX 3HAHMHA 110 XMMHH, OCO3HAHHBIH BBIOOP HMHIWBHAYAIHHOM TPACKTOPHH MPOIOJIKEHUS
oOpa3oBaHusl ¢ YYETOM JIMYHOCTHBIX HMHTEPECOB U CIHOCOOHOCTHM K XHMHHU, OOIICCTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON
podecCHOHALHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHHH, TOTOBHOCTD aJaliTHPOBATHCS B MPOPECCHOHAIBHOMN Cpefie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

HKOJIOTMUYECKH 11eJIecO00pa3HOe OTHOIIIEHUE K IPUPO/IE KaK UCTOUHHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHMSI, TOHUMaHUE IIEHHOCTH
3JI0pPOBOTO M OE30IMACHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (PM3WYCCKOMY M NICHXHMYECKOMY 3JI0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIFOICHUS TIPABHJI OE30MMACHOTO MOBEACHHUSI IIPH paboTe ¢ BEIICCTBAMHM, a TAK)KE B CHTYAIUSIX, YIPOKAOIINX 3JOPOBBIO M KU3HU
JIIOJICH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4yaeMble PU U3YYSHUH XUMUU, JUIS PEHICHUS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOTHOMN Cpeoi,
JUTSl TIOBBIILICHUSI YPOBHSI HKOJOTHYECKON KYIbTYPhI, OCO3HAHMS TIO00ATBLHOTO XapakTepa JKOJIOTMYECKHUX MPOOJIeM M IMyTed WX pEelIeHUs
MOCPEJICTBOM METOJIOB XHMHH, DKOJOTMYECKOTO MBIIIJICHUSI, YMEHHUS PYKOBOJICTBOBATHCS MM B I103HABATEIHHOM, KOMMYHHUKATUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe meranpenMeTHBIX Pe3yJabTaTOB BBIAEISAIOT 3HAYUMBIEC IS (DOPMHUPOBAHHUS MHPOBO33PEHHs OOIIEHAYYHBIC MOHSATHS (3aKOH,
TEOpHsi, MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMEeTax W TO3BOJISIIOT Ha OCHOBE 3HAHUW U3 ATUX MPEAMETOB (POPMHUPOBATH MPECTABIECHHUE O IEJIOCTHOM HAyYHOW KapTHHE MHUpa, U
yHHUBEpCalIbHbIE yueOHbIC NeiiCTBUS (TT03HABATEIbHBIE, KOMMYHHUKATUBHBIE, PETYIATUBHBIE ), KOTOPbIE 00ECIeUnBalOT (POPMUPOBAHNE TOTOBHOCTH
K CaMOCTOSITEIbHOMY TMJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHO 1eATebHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble Jornyeckne aeMcTBUSA:

YMEHHUSI UCTIOIH30BaTh MPUEMBI TIOTUYECKOTO MBITIIICHUS TTPH OCBOCHHUH 3HAHHI: PaCKPBIBATh CMBICII XUMHUYECKHUX MOHITHIA (BBIICTATH UX
XapaKkTepHble PU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU MOHSTHUSIMHU), UCIIONH30BATh MOHATHS JJIsl OOBSICHEHUS OTIENIbHBIX (DAKTOB U
SIBJICHWH, BEIOMPATh OCHOBAaHUSI M KPUTEPHUU IS KJIacCU(PUKAIMA XUMHYECKUX BEMIECTB U XUMHUYECKHX PEAKIMH, YCTaHABINBATH MPUYHUHHO-
CJICJICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU WM3y4YEHHUS, CTPOUTH JIOTUUECKHE PACCYXKIEHUs (MHIYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHUH), JIeJaTh
BBIBOJIBI 1 3aKJIIOUCHUS;



yMEHHE NPUMEHATh B NpOIECCe TMO3HaHWS TOHATHA (IIPeIMETHbIE KM METaNnpeAMETHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH,
UCIOJIb3YEMbIE B XUMHH, IPEOOPA30BbIBATH IUPOKO IPUMEHSIEMbIE B XUMUU MOJI€IbHbBIC ITPEICTABICHUS — XMMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XUMU4eckas (opMmyia W ypaBHEHHE XUMHUYECKOW PEAKUUH — TPU pEIIeHUH y4eOHO-TIO3HABATEIbHBIX 337ad, ¢ y4ETOM STHX MOJEIbHBIX
IIPE/ICTAaBICHUH BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU N3Y4a€MbIX 00BEKTOB — XUMHUYECKUX BELIECTB U XUMUYECKUX PEAKIHII,
BBISIBJISITH O0IIME 3aKOHOMEPHOCTH, TPUUNHHO-CJICICTBEHHBIE CBS3U U MPOTUBOPEUNS B U3y4aeMbIX MIPOLECCaX U SBICHUSIX.

Ba3oBble uccienoBarejabcKkue ecTBUA .

YMEHHUE HUCTOJIb30BATh MMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KA4eCTBE OCHOBBI ISl (DOPMHUPOBAHUS
TUIIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

MpUOOpPETEHUE OIbITa M0 IUIAHWPOBAHUIO, OPTaHU3al[MM M MPOBEICHUI0 YUEHHYECKUX SKCIIEPUMEHTOB, YMEHHE HaONI0/1aTh 33 XOJ0M
MpolLecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyaupoBaTh 000OIIEHUS M BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHOIO OIBITA,
MCCIICIOBAaHMSI, COCTABIIATH OTYET O MPOJICTAHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(DOPMALIMIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, TOIYUYaeMYIO U3 Pa3HbIX
HMCTOYHUKOB (HAY4YHO-TOMYJIsIpHAs TUTEpaTypa XUMUUYECKOTO COACPKaHMsI, CIIPaBOYHbIe TOCOOUs, pecypchl IHTepHEeTa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE IPUMEHSTh pa3IMYHbIE METOIBI U 3aIPOCHI IIPH MTOUCKE U 0TOOpEe HH(OPMAIH U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX IS
BBITTOJIHEHUS] YUYEOHBIX M MO3HABATEIbHBIX 33jad ONpPEICNEHHOTO THIIA, MPHOOPETEHHE OmbIiTa B 00JIACTH HMCIOIB30BaHUSA MH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaIEHUE KYJIbTYPOIl aKTUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO BBIOMPATh
ONTUMAaNIbHYIO0 (pOopMy IpescTaBiIeHUs UH(OPMAIMK U MIUTIOCTPUPOBATH PELIaeMble 3a/1a4M HECJIOXKHBIMH CXE€MaMHM, JuarpaMMaMH, JIpyTuMU
dbopmamu rpadUKu U ©X KOMOUHAIIMSIMU;

YMEHHE WCIOJIb30BaTh W AaHAJM3UpOBaTh B Ipolecce Y4eOHOM M UCCIIeOBAaTENbCKON NEATENbHOCTH HHMOPMAIMI0 O BIMSHHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOT0 X0341HCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY’KAIOLIEN PUPOJHON CPEJIBI.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHblIe y4eOHbIC JeHCTBHUA:

YMEHHUS 33J]aBaTh BOIPOCHI (B X0J€ Auajora u (Win) AUCKYCCHUHU) MO CYIIECTBY 00Cyk/1aeMoil TeMbl, (HOpMYIHpPOBaTh CBOM MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a/1auu;

YMEHHUSI IPEACTABIIATD ITOJY4EHHBIE PE3YJIbTaThl I03HABATEIBHOMN ACSITEIbHOCTH B YCTHBIX M IUCBMEHHBIX TEKCTAX; J1€71aTh PE3EHTAIlHI0
Pe3yIbTaTOB BBHIIOJHEHUS XMMHUYECKOTO AKCIEPUMEHTa (Ja00paTOPHOTO OIBITA, JAOOPaTOPHON PabOThI MO UCCIIEIOBAHUIO CBOWCTB BEILECTB,
y4eOHOTO MPOEKTA);

YMEHHS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIbHON U UCCIIEOBATENBCKOMN ACSITETLHOCTH MPH PEIICHUN
BO3HHUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTJIACOBAHMUS MO3UIMN (00CYXIeHHsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpAMHAIIMS COBMECTHBIX JICHCTBUH, OnpeieNieHre KPUTEPHUEB MO OIIEHKE KaueCTBa BHIIIOJHEHHOM padoThl U ApYyTHe).



PeryasiTuBHble yHHMBepcaJbHbIe y4eOHbIE 1eiicTBUS:

YMEHHE CaMOCTOSITEJIbHO OMpPENeisITh LEIH IeSTeIbHOCTH, IUIAHUPOBATh, OCYLIECTBISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JESTEIbHOCTh, BBIOMpaTh Hanbojee HPQPEKTUBHBIE CIIOCOOBI pelmeHus Y4YeOHBIX W TI03HABaTENBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEJIOKEHHBIN aNrOPUTM JAEUCTBUIM IPU BBIITOJIHEHUH 33JIJaHUI C YYETOM MOJIYYEHUSI HOBBIX
3HaHUNA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX, OLECHUBATh COOTBETCTBHUE IMOJYYEHHOTO pe3ylibTaTa 3asBICHHOW IENH, YMEHUE
HCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX PE3yNIbTaTOB IO OCBOSHHUIO 00S3aTEIBHOTO COJACPIKAHUS, YCTAHOBIECHHOTO JAaHHOH (enepanbHON pabodueit
[IPOrPaMMOii, BBIIEISIIOT: OCBOEHHBIE 00YYaIOIIMMHUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, ciennuueckue 11t IpeIMETHON 00J1acTH
«XUMHUSA», BUABI ACITETLHOCTHU 0 MOJTYYSHUIO HOBOTO 3HAHHUS, €r0 UHTEPIIPETALUU, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX U
HOBBIX CUTYyaIlUsX.

K xonmy oOyuenust B 8 kiacce nmpeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh C(OOPMUPOBAHHOCTH Y 00YYAIOIIUXCS
YMEHHUI:

®  PACKpPBIBATH CMBICI OCHOBHBIX XUMUYECKHUX MTOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUN AIIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO,
cMech (OTHOPO/HAS U HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas U MOJICKYJISpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBasi J0Ji1 XUMHUYECKOTO 3JIEMEHTa B COCIWHEHUHU, MOJISIPHBIM 00BEM, OKCHJA, KUCIOTa, OCHOBaHUE, COJIb,
AIEKTPOOTPHUIIATEIHHOCTD, CTEMEHb OKUCIEHHUS, XUMHYECKas peakius, Kiaccu(PuKaius peakiuil: peakluu COSAUHEHUS, PEaKIuu
pa3NoKEeHUs, PEaKIuy 3aMEIICHUs, PEaKIuid OOMEeHa, IK30- M DHIOTEPMHUYECKUE PEaKIINH, TeTUIOBOM 3((EKT peakuuu, sIpo aTtoMma,
ANEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTalb, paANyC aTOMa, XUMHUECKas CBS3b, MOJIIPHAs U HEMOJSpHAs KOBAJICHTHAs CBS3b, HIOHHAS
CBSI3b, NOH, KATHOH, aHUOH, PaCTBOP, MacCcoBas JI0JIsI BelleCcTBa (MPOIIEHTHAs KOHIIEHTPAIIKs) B pacTBOPE;

® JULIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHITHN M TPUMEHSATH 3TU MOHATHS IPU OTIMCAHUM BEUIECTB U X MPEBPALICHUN;

®  JCIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JIJII COCTaBIEHUsT (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITUN;

® OMpeaeNsITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MIPUHA/IICKHOCTh BEIIECTB K OMpeAeNEHHOMY KJIacCy COeIMHEHUN 1Mo (popmymnaM, BUA XUMUYECKON CBSI3M (KOBAJIEHTHAS U MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIci [lepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH MOHUMAHUE IEPUOJUIECKOIN 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT WX MojokeHus B [lepuonnueckoii cucreMe, 3aKOHOB COXPAaHEHMsI MAacChl BEUIECTB, MOCTOSTHCTBA COCTABa,
aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

® ONUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Gopmy [lepruonnyeckoil CHCTEMbI XUMHUYECKHUX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAS
noarpymma (A-rpymnma)» u «mobouynas noarpynma (b-rpymnma)», mansle W 0oJbIIMe TEPHOJIBI, COOTHOCHTh 0003HAYEHUS, KOTOPHIE
nMeroTcs B tabmmie «llepuoamueckas cuctema xumudeckux anemeHToB [[. M. MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU



CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sapa, oOliee YMCIIO AJIEKTPOHOB M PacHpeleieHHe UX MO 3JIEKTPOHHBIM
CIIOSIM);

KJ1acCU(UIIUPOBATH XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIeCTBA, XUMUUYECKHE PEaKIMH (110 YUCIIy U COCTaBy YYaCTBYIOLIUX B
peaKIu BEIIECTB, M0 TeIIOBOMY 3 deKTy);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBAa BEIIECTB PAa3IMYHBIX KJIACCOB, MOJTBEPKIasl OMHMCAHHUE MPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KAauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHYECKHX
MPEBpAICHUH B PA3TUYHBIX YCIOBUIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEUIECTB, MAaCCOBYIO JIOJII0 XMMHYECKOIO 3JIeMeHTa 1Mo (Gopmylie
COEIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOANUTH PACUETHI IO YPABHEHUIO XUMUYECKON PeaKIum;

MPUMEHSITh OCHOBHBIC ONEpAIlMU MBICIUTENLHON NeATeNbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMaTH3alluIo,
KJIacCU()MKALMIO, BBIABICHHE NPHUYMHHO--CICICTBCHHBIX CBS3€d — /IS W3YyYEHHs] CBOMCTB BEIIECTB M XHMHYECKUX pEaKIui,
€CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHMS — HAOIIOICHHE, H3MEPEHHE, MOJCITUPOBAHHE, SKCIIEPUMEHT (peabHBIN 1 MBICJICHHBIH);
CIIeZIOBaTh IPaBHJIAM IIOJIb30BAHUS XMMHUYECKOW MOCYIOW M J1abopaTOpHBIM OOOpYJOBAaHHEM, a TAaKKe IpaBWIaM OOpalICHHS C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKLMSMHU IO BBIMOJTHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOM 1oJiel pacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M TMPOBOJUTH XUMHUECKUE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENIOUYEH M KHUCIOT C MOMOIIBIO
MHMKATOPOB (JaKMyc, (heHoTanent, METUIOPAHK U APYTHUE).



Copepxxanue Kypca

I/IHCTPYKTa)K 10 TEXHUKE 0€30IaCHOCTHU IIPOBOAMTCA Ha KAXXAOM 3aHATUHU IIEPE IPOBEACHUEM SKCIICPUMCEHTA.

BBenenue

Bsoonoe 3anamue. 3HaKOMCTBO YYaIIUXCSl C HOBBIM Y4€OHBIM KypCOM BO BHEYPOUHOH JIEATEILHOCTH.

Mecmo xumuu 6 ecmecmeo3Hanuu. 3apOKICHUE XUMUU KaK HayKu. CBsA3b XUMUU C IPAKTUYECKON KU3HBIO YEIIOBEKA.

Ipaxmuueckas yacmo.

Co3zanue Mo3HaBaTeIbHBIX KPOCCBOPIOB U APYIMX HHTEPAKTUBHBIX yrpakHeHui Ha LearningAps.org wim MyTest.

JKCIepUMEHTAJIbHbIE OCHOBBI XUMHH

Bemectsa. [Ipriembl oOpaliieHus ¢ BeIecTBaMH.

W3ydeHue npaBuil TEXHUKU 0€3011aCHOCTH, MPEAYIPEKIAIONINX U 3anpeniaoimux 3HakoB. [lepsas nomous. [IpoTuBonoxapHsie cpeacTsa
3aIUTHI.

3HAaKOMCTBO C BEIIECTBAMHM, BCTPEUAIOIIMMUCS B OBITY: HOAHAs HACTOWKA, ME/b, AIFOMUHUHN, COJIb, IUILEBAs COJA, TMMOHHAS KUCIIOTA,
YKCYCHasl KHMCJIOTa, BOZA, MEAHbIM Kynopoc. OTiauuue BelecTB MO (U3UYECKUM CBOWCTBAM: arperarHoe COCTOSIHME, LIBET, 3amax, BKYC,
pactBopuMocTh. [IpaBuia XxpaHeHus BeliecTB B 1a00patopuu. TOKCUYHOCTh BEUIECTB /ISl )KUBBIX OPraHU3MOB OIPEIEISIETCA UX XUMUYECKUMHU
CBOMCTBaMM, MX CIIOCOOHOCTBIO BCTYNaTh B XHUMHYECKHE peakuuu. IIposiBI€HUS TOKCHUYHBIX BEILECTB y YEJIOBEKA: XMMUYECKUHA OXOT,
pa3apakeHUe CIM3UCTBIX O0O0JOYEK, KaTap IBIXaTENbHBIX IMyTeH, aJulepru4ecKue pPeakifH, OCTPhIE ACPMATUTHI, KaHLEPOTEHHOE NeiCTBUE,
MOpPa)KEHUsI OPraHOB, BO3MOXKHOCTb JIeTalIbHBIX UCcX0/10B. [IpaBuia oTOopa BemecTs (TBep/ible, HOPOIIKOOOpa3HbIe, )KUAKHE, BOJHBIE PACTBOPHI,
0co00e BHUMaHHE — paboTa TOJIBKO C MAIBIMU 0ObEMaMH BEIIECTB).

Tect Ha ocHOBe 3a1anuiil U3 oTkpbiToro 6anka GUIIU (paznen «MeToapl MO3HAHUAY)

IIpasuna 6ezonacnou pabomsi npu npogedenuu sxkcnepumenma. Texnuka 1abopamopHvix pabom.

3HAaKOMCTBO C JIaOOpaTOpHBIM 00OpY/IOBaHUEM: CTEKJIIHHAS MOCyJa (XUMHMUYECKHE CTAaKaHbl, KOJObI, BOPOHKH, JI€IUTEIbHBIE BOPOHKH,
MepHasl ocy/1a), BEChl, IITAaTUBBI JUIsl MPOOUPOK M MpUOOPOB, HarpeBaTeNIbHbBIN NpUOOp-cIUpTOBKa, (hapdopoBas nmocyna (BblIapUBaTEIbHbIE
YaIlIKY, TUTJIU, CTYIKH, IITATEeIN) U JIp.

be3omnacHas pabota co cTeksioMm, MpoOKkaMu (IeMOHCTpaAUs Pe3KU CTEKISIHHBIX TPYOOK, UX HarpeBaHUs 1JIsl U3MEHEHUS! (JOPMBI).

IIpaxmuueckas uacmeo.

COopka npubopa g noimy4yeHus ra3oB. [IpoBepka Ha repMETHYHOCTh. 3aKperieHue ero Ha IrTatuBe. PUcyHOK mpubopa npu moMoru
Tpadapera.

HazpesamenvHule npubopbi.

CrnuproBka. ['a3oBas ropenka. [Inutka. Bonsnas 6ans. Haznauenue HarpeBaTeabHBIX TPUOOPOB.

W3ydeHre COUPTOBKH: COCTaBHbBIE YACTH M UX (QYHKIUS.

["oprouee TOMIMBO AJIsi CIUPTOBOK: 3THIIOBBIN ciUpT. OCOOEHHOCTH peaKlMy rOpeHUs: BblieneHue Teria u ceera. Cyxoe roproyee



[IpaBuna HarpeBaHus MPOOMPOK C BOAHBIMU pPAacTBOpaMH (IpeBapUTENbHBIA HPOTPEB BCEl MOBEPXHOCTH, 00s3aTEIbHBIN HAKIOH
MPOOUPKH, OTBEPCTUE TIPOOUPKHU «OT CEOS», 3aKPEIICHUE epKATENSI POOUPKH ).

Hcnionbs3oBaHue TUTIIEH NIpU ITPOKAIMBaHUU BelecTB. HasHadueHue onepanuy npoKaJIuBaHUs.

Ilpakmuueckas uacmeo.

N3yuyenune ninamenu. PUCyHOK muiaMeHu.

COopka npubopa uist BeITapuBaHUs COJIM (KOJBIO HA IITAaTUB, BbIMIapMBaTeIbHAs Yalllka, BOJHBIA pacTBOP COJIM, CIHUPTOBKA). PUCyHOK
npubopa rpu MoMoIny Tpadapera.

Yucmoie sewecmsa, ocobo uucmoie gewgecmaa. Ilpumecu. Cmecu. CrnocoObl OYMCTKU BEIIECTB OT MpHUMEcCEHd M pa3[eeHUs CMeceil.
®unberpoBanue. lleperonka. Kpucrammszauus. Pa3aenenue ¢ moMOIb0 MarHuTa, JeIUTEIbHOW BOPOHKHU

Ilpakmuueckas uacmeo.

1 BapuaHT: cMech PEYHOro Mecka U caxapa.

2 BapHaHT: CMECh PEYHOTO IIECKa U IIOBAPEHHOM COJIU.

CocTtaBuTh CXEMY MOCIIE0BATEILHOCTH Ollepanuii (pacTBopeHue, puibTpoBaHue, BeinapuBanue). CpaBHUTH U OOCYAUTH PE3YIIbTATHI IBYX
BapuaHToB. OOpaTuTh BHUMAaHHE HA CMECh caxapa U Mecka (y HEKOTOPBIX YalllKh MOKPBUIMCh KOPUYHEBOW Maccoil), Ha BaXXHOCTh YCIOBUH
IIPOBEJICHUS SKCIIEPUMEHTA, B JAHHOM CJIy4yae Ha CBOEBPEMEHHOE MpEKpalleHue Harpena.

Memo0owbl no3nanus 8 ecmecmeo3HaHUU.

HabGmonenue. Dxcniepument. MoienupoBaHue.

VYcnoBus npoBeneHuss HAOMIOIEHUSI KaK OCHOBHOT'O METOJla MO3HAHUS. MBICIUTEIbHBIA U PEabHBIA IKCIIEPUMEHT. YHUBEpCaIbHbIC
3HaHUS YeJIOBeUeCTBa Ha OCHOBE HaOroeHus. Pu3ndeckue 1 XUMUUYECKHUE SBICHHUS.

Ipakxmuueckas uacme.

BbpoyHoBckoe nBukeHHe moJ MUKpockornoM. OOHapyXeHHe kKHupa B ceMeHax MojconHedHrnka. OOHapyKeHue Kpaxmaia B KapTogerne.
OObHapy>KeHue YIJIEeKHCIIOro raza B BbIIbIXaeMoM Bo3ayxe. JloOaBieHre JUMOHHOM KUCIOTHI B 4ail. OdopmiieHne padboThl.

HaszBanue onbiTa Kak BbInosIHs UM Uro Habmona111

OOpatuTh BHUMaHHE Ha TMPAKTHUYECKUE 3aJaHUsl MPOIUIBIX 3aHATHH. AKIEHTHPOBATh, YTO METOJ HAOIIOJEHWS — OCHOBHOW METO]I
MO3HAHMUS.

Booa. Pacmeopvl. Mopckas u npecnas 6ooa. Buonocuueckue scuokocmu: KpoBb, TuMda, KICTOUHBIM COK. DKOJIOTHYECKUE TTPOOIEMBI
BOJBI. DJIEKTPOIPOBOJIHOCTh KaK CBOMCTBO PACTBOPOB AJIEKTPOJIUTOB (TIpaBmiIa 0€30MaCHOCTH C AIEKTPONprOopaMu).

Ipakxmuueckas uacme.

OrnpezenieHne ¢ MOMOILBIO AJIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTAKaHE HAXOAUTCS JUCTUIUIMPOBAHHAsA Boja. J{aHbl
TPH pacTBOpa: pacTBOP MOBAPEHHOM COJIM, pacTBOP caxapa, AMCTUILUIMpoBaHHast Boga. Odopmiienue paboThl.
HasBanue pactBopa Uro HaOmromaeM (3aropaercs JiaMIloyKa
WJIN HET)




Kak pacmo3Hars: B KakoM CTakaHe — JUCTHJUTHPOBAHHAS BOAA M PacTBOP caxapa. JloKHBI TPEeAIOKUTh JIBA CIIOCO0a: OPTraHOIENTHIECKHIA
U BbIIApUBAHUE.

Ilpoexm «H32omoenenue camooenvHo2o npubopa 0as UCCcie008anusl 21eKmponpo8oOHOCIU PACHEOPO8)

MaccoBast 10711 paCTBOPEHHOI'O BEIIECTBA, WM MIPOLIEHTHAS. KOHI[EHTPAIUs BEIIeCTBA B PacTBOPE.

B3BemmBanue. PasnoBeckl. HaBecka. MepHas mocyza (MepHbIC CTaKaHbI, KOJIOBI, IIMIHHIIPHI).

Ilpaxmuuyeckas yacmeo.

[TpuroroBieHne pacTBOPOB IOBAPEHHOMN COJIM 33JaHHON KOHLIEHTPALUH.

[TpuroTtoBneHne IUMy4Yero HamWTKa W3 MHILEBON COAIbI, JIMIMOHHOM KHCIOTHI, caxapa W acKOpOMHOBOW KHCJOTBHI: KaXKJas TpyIa
OTIpe/IeTIsIeT KOJMYECTBO BEHIECTB Ha cBoe ycMmorpeHue. CpaBHeHHE U OOCYXKIEHHE MPUTOTOBICHHBIX HAIMUTKOB C T.3p. BKyca, (QUKCAIIUU
Habo1aeMbIX 3P (HEKTOB, pACUETOB WM BBITIOJHEHHS «Ha II1a30K», IKCIIEPUMEHTAIbHOU KYJIbTYPHI.

Hacwviwennvie u nepecuvliyennvle pacmeopeol.

MeTtoauka BeIpanuBaHus KpuctamioB. Monokpucrami. Kpucramueckue apy3sl. UTo Takoe «3aTpaBKay.

JleMoHCTpalyst IEPECHIIEHHOI0 PaCTBOPA aleTaTa HaTpHsl.

Ilpaxmuuyeckas yacmeo.

[IpuroroBieHue HACHIIIIEHHBIX U TIEPECHIIIEHHBIX pacTBOPOB. [IpUroToBieHne BOAHBIX PACTBOPOB MEAHOTO KYIIOPOCa, XJIOpUIA HATPHS,
caxapo3sbl JJIs BhIpAlIMBaHMs KPUCTAIOB. BrIpaninBanue KpUCTAUIOB U3 PacTBOpa KAMEHHOM COJNM U MOJUPOBAHHOM COJIU: €CTh JIM pa3HUIIA.
[Toyemy st BBIpalIMBaHUS KPUCTAJUIOB KaMEHHAas COJIb Jy4lle, 4eM uoaupoBaHHas. [loigydeHue OKpalIeHHBIX KPHUCTALJIOB COJHU C
UCIOJIb30BaHNEM MUIIEBHIX KpacuTesel. BripanyBanye KpUCTaIoB METHOTO KYIIOpoca U3 BOJITHO-CIIMPTOBBIX PACTBOPOB.

3HaKoMMMCSl ¢ MUPOM HAHOYACTHUI

Mooenuposanue. Mojenu B ecTeCTBO3HAHUM (T700yC, KapThl, (U3MYECKUE MOJAETH, OUOJOTMYECKHE MYJSKH, KPHCTaNTHYecKue
peuieTku). Mojien aTOMOB U MOJIEKYJT B XUMHH.

IIpaxmuueckas uacmeo.

N3rorosneHune moesneit MoJIeKy U3 MOAPYIHBIX cpencTB. PaboTa BooOpakeHusI.

Cmpoenue sewyecmea. Pazmepwr wacmuy. Hanouacmuypul.

IIpoexTHas 3amaya Ne 1. Kak y3HaTh npuMepHbIe pa3Mepbl BATAMUHHOTI'O Apake «Y HIEBUT», «PeBUT», yIIaKOBKH KOTOPBIX PACTIOIOKEHBI
y Bac Ha CTOJax, He OTKpbIBasi OaHOUEK.

[TpoexTHas 3agada Ne 2. V Bac Ha cTosIax HaxoAsITCsI MEPHBINA MIJIMHIIP, KOJI0a ¢ BOJIOH, BECHI PHIUAKHOTO THIIA C HAOOPOM pa3HOBECOB.
[TpemioskuTe criocoObl onpeeneHus pa3MepoB MOJIEKYJT BOJIbI (IIPAKTHUECKUN M TEOPETUYECKHIA).

Bonpoc: OtHOocuTCs 11 MoJiekyna BoAbl kK HaHouacTuliam? [louemy Bupychl Ha3bIBalOT HaHOpOOOTaMu?

Konnonanele cuctemsl: MO4YBa, INIMHA, MPUPOAHBIE BOJBI, BO3AYX JbIM, MHHEpaJbl, Xjed, MOJOKO, Macio, KpoBb...Komiouaneie u
UCTUHHBIE pacTBophl. OnTuueckue coicTBa: «addexkt Tunnmansy, «iBieHUEe UCKpAMMXCs ciaoeB». KomlouaHble 4acTULBI U MX pa3Mephl.
OkcnepuMeHTanbHast 3agaua Ne 1. Ha cronax: nmasepHas ykaska W Jla3epHbli (QOHApUK C KPaCHBIM JYy4OM, BA XUMHUECKUX CTaKaHa: B OJHOM
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3aBapeHHBI MAKETUK 4Yas, B JIPYroM — 4ucTas Boaa. lIpomyctute nmyd nazepHoro (oHapuKa 4depe3 CTakaHbl. B KakoMm crakaHe, MO-BaliemMy
MHEHUIO, HAXOAUTCS KoJuToniHas cuctema? Ha yemM OCHOBBIBaeTCs Ballle IPeIoyiokeHne?

DkcnepuMeHTabHas 3a1a4da Ne 2. Bam Beiansl pactBopsl anerata cBunia Pb(CH3COO0)2 u noguaa xamust KI, mratus ¢ mpoOupkamu,
CIIUPTOBas ropeiika, nmpodupkoaepkarenb. B mpoOupky nHaneiite 2 mu pactBopa KI (BeicoToit 2 cM) M 3areMm mnpuieiTe 2 M1 pacTBopa
Pb(CH3COO)2. O6pa3syercs xenthblii ocagok. Harpeiite nmpoOUpKy 0 pacTBOPEHHs OcCaaka. 3aTeM OXJaJuTe MPOOHPKY OKOJIO 2-3 MHH U
MTOMEIIaeM B COCY/ C XOJIOIHOM JienssHOM Bofoi. Uto Habmogaete? UTo MPOMCXOAUT MPU BCTPSIXUBAHUH TPOOUPKH?

HWTax, BBl TOJIBKO YTO OOHAPYKHIIN PA3TUIHE MKy ICTHHHBIMU PACTBOPAMH U KOJUTOMIHBIMHU pacTBOpaMu. B mocieTHUX BBl HAOIIO1aT1
nposiBieHue ontuueckux 3¢ dexron: «3dext Tunmans» (9kcm. 3aa. Nel) u «IBIeHUE UCKPAIIUXCS CI0EB» (IKCIL. 3a11.Ne2).

Bompoc: Kak n1okazare, 4To MbUIbHBIN pacTBOD sABIsieTCS KosmouHou cuctemoii? (ITo paccesiHuto cBera B pactBope KoHyc TuHpans).

YTo nmpouCXOIUT €clid B MBUIbHBIN pacTBOp 100aBUTh moBapeHHY0 coiib? (IIpo3paunslil mpexae pacTBOp pe3Ko MyTHEET, 00pazyroTcs
KPYIHBIE XJIOMbs). 3HAKOMCTBO C SIBIICHUSIMH KOATYJISIIIUU U BbICAIIMBAHUSI.

[TpoexTHas 3amaya Ne 1./[Ba ydeHHKa MPUTOTOBUIIA CMECh U3 PACTUTEIHLHOTO Macia ¥ BOJBI: J0OABUB MOJOBUHY YalHOM JIOXKKH Maciia B
200 M Boabl. OAMH U3 HUX YTBEPXKAAET, YTO MOJTYUEHHAs] CMECH SIBJISIETCS KOJUIOMAHBIM PacTBOPOM, a Jpyroi 3to oTpuuaet. Kro npas? Cpoii
OTBET WJUTIOCTPUPYITE CHUMKaMHU Ha MoOmibHOM Tenedone. ([IpaBsl 00a yuenuka. Bee 3aBucut ot ocoOeHHOCTeH TpUrotoBieHus cmecu. Ecnu
MPOCTO pa3MelaTh Macio B Boje, TO KoHyc Tunaans He HaOmonaercsa. Eciu ke akTHBHO B30aNTHIBaTh CMECh B TEYCHHUE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET U B TAKOM PAacTBOPE XOPOIIO BUAECH KOHYC PACCESIHHOTO CBETA, TO €CTh IMOSBISIOTCS MEIKOAMCIIEPCHBIC YaCTUIIBI KamleleK
Macia).

BbIBOA: KOJUTOMIHBIE PACTBOPHI MOKHO OOHAPYXKUTH IO ONTUYECKOMY TecTy «d3(dext TuHaans», KOTOpbId 0OHApYyKUBAETCS, €CIU
KOJUIOUJIHBIE YaCTULIBI HE MPEBBIIIAIOT JUANIa30H HAHOPA3MEPOB.

MeTto/1bl U CpesICTBA SIMIIMPUUYECKOTO UCCIIEI0OBAHUS.

Ha npenpiaynmx 3aHsaTusX Bbl BBINOMHAIN 3KCNIEPUMEHTAIbHBIE U MPOEKTHBIE 3aAaun. Kak Bbl 1ymMaeTe, Kakue METO/Ibl UCCIIEJOBAHUS
BbI HCTI0JIb30BaAJIN?

1. HaGmonenue. 2. Dkcniepument. 3. M3mepenue. 4. CpaBHeHue

BcnomuauTe 3amanus, TpoCMOTPUTE CBOM 3alMCH U MPOKOMMEHTUPYUTE MX C TOYKU 3PEHUSI UCTIOIB30BAaHHBIX METOJO0B MCCIIECOBAHUS.
UeMm BbI OJIB30BAITHCH, YTOOBI PELIUTH MOCTABICHHYIO TIEpe]] BaMH Mpodaemy.

[IpoexTtHas 3amaua Ne 1. Haiinure, ueMy paBHa MJIOTHOCTh aJIFOMUHUEBON (DOJIBIM M METHOM WM CTaJIbHOM OOJIBAHKH HEMPABUIHHOM
(b opMBI, KOTOpBIE JIeKAT Ha BAIIUX CTOJdax. Maer oOcyxkaeHue.

JIOJDKHBI TPETIOKUTH TIIaH PEMICHUS ATOH 3a/1auu, ONPEICeTUTh KakKue He0O0X0 UMbl H3MEPHUTETHHBIC TPUOOPHI JIJIST PEIICHUS STOH 3a/1a4H.

CpaBHUTH HallZICHHOE 3HAYEHHE INIOTHOCTH AJIFOMUHUS, MEAW WIIA CTAJIM CO CIIPABOYHOW BETMUUHOM.

Kak crenenp M3MeIb4eHHOCTH BIIMSAET Ha OOIIYIO IJIOIIAh colpuKacatromumxcs yactull. OObeMHbIE B3pbIBBI HA MYKOMOJIBHOM 3aBOJIE,
JPEBECHO-CTPYKEUHOM TpeanpusaTin. [loueMy Hellb3s UCTOIh30BaTh OCH3UH ISl PO3KHTa APOB. BCHOMHUTE «UTO TaKOe TIOMIA/IbY, «EIMHHIIBI
M3MEpEeHUs TUIOIIA TN,

[TpoextHas 3amaga Ne 1. V Bac Ha cTojax HaxoisaTcs nuOo kyouk PyOuka, mubOo maneHbKas ymakoBka caxapa-padunana. Haiigute
TJIOIAh 1IEJIOTO KyOHuKa W OOMIYIO TUIOMA s 9 MallbIX KYOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KYOWK; MIJIH IO YITaKOBKH caxapa U OOITyIO
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IUIOIIAJb BCEX KYCOUKOB caxapa B ymakoBke. CpaBHHTE 3HA4YeHHUs IUIOMIAAM Ieo (GUrypsl M cymmapHOW miuomanu ee vacreil? Kakyro
3aKOHOMEPHOCTb Mbl MOYEM HaOI0AaTh?

HaHOOOBEKTHl U OOYCIIOBIEHHOCTh WX YHUKAIBHBIX CBOMCTB PE3KHM YBEIMUYCHHEM ILJIOUIAU MOBEPXHOCTH YACTUIL: HAHOYACTHUIIBI,
HaHOIUIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOUIAPUKH, IEHIAPUMEDDI, LIEOJUTHI, KBAHTOBBIEC TOUKH.

ITpoextHas 3amaua Ne 2. Yxo socs umeer yuHy 12-13 My, a yactuna mareruta Fe304 — 20 um. YBennuste ux B 1 muwnmapg pas. C
KakMMHU 00bEKTaMU BBbI Tenepb OyzeTe ux cpaBHUBaTh? Kakue (puzndyeckue BeNUMUMHBI U3MEHAIOTCS IIPU U3MEHEHUH JIMHEHHBIX pa3MepoB?

[TpoexTHas 3agaua Ne 3. Ckosibko ucToB Oymaru A4 Boiaer B crakan o0bemoM 100 mi?

Kaxxmoit rpymme BbIIaHbl JIUCTHI OyMaru A4 u xuMuueckue crakanbl o0bemMom 100 mur. Kaxknas rpynmna uiier oTBeT Ha STOT BOIIPOC.

[Ipenyaraem moMoIIb: COMHHUTE JIMCTH B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILJIO B OJIMH CTaKaH?

Haiinute miomans oTnenbHOro jaucra A4 M IUIomaab MOBEPXHOCTH XMMHUYECKOro cTakaHa. Haliaure cymMmapHyo IUIOIIAJb KOMKOB
Oymaru, HaXOZSIIIUXCS B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3ajach 3HAYMTEIbHO OOJIBIIIE TUIOMIAAN HOBEPXHOCTH CTAKaHa.

Kakum 00pa3om MBI yBEIHYHIIM CYMMAapHYIO TUIOIIAAb MOBEpXHOCTH Oymaru? (Y MeHblIeHHeM 00beMa OJHOTO JINCTA)

HanooOBeKkTbl U 00YCIIOBIEHHOCTh MX YHHUKAJIBHBIX CBOMCTB pE3KMM YBEJIMYEHHEM IUIOMIAJM MOBEPXHOCTU YAaCTUIl: HAHOYACTHUILbI,
HAHOIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKHU, IEHIPUMEPBI, LIE0JINThI, KBAHTOBBIE TOUKHU.

[TpoexTHas 3amaua Ne 4. Haiinute miomaas cBoeil uepenHoi KOpoOKH U CpaBHUTE €€ € IUIOIIAAbI0 TOBEPXHOCTH OOJIbIINX HOIYIIAPUHA U
gyepernHoit Kopooku, eciu S(kopa 6.1m.) = 2500 cm2 . S(u.x)=4nr2/2, rue =C/2m.

OO0mbsacHeHue: 60blIast MI0MIAb OOJBIINX MOJIyIIAPUN 00BACHAETCS HAIMYMEM MHOTOUYHCIEHHBIX CKIIAJIOK.

OKcrepuMeHTalbHast 3a7a4a. Ha cTonax HaXoAsTcsl CcTajbHAas KHOIIKA, KEJIE3HbIM IBO3/b, KyCOUEK MEHOM MPOBOJIOKH, MEJTHAs CKPETIKa,
IpaHyJibl AIIOMUHMS U LIMHKA, IITAaTUB ¢ MPOOUpPKaMH, cojisiHas KucioTa. [lomecTute npeuioKeHHbIe Tela Ha JHO MPOOUPOK U 100aBbTE 3aTEM
COJISIHYIO KHCIIOTY (BBICOTa CTOJI0a )KUIKOCTH puMepHO 1,5¢cm).

OnuiuTe, 9TO BBl HAOJI01a€Te B KAXKIO0H U3 MPOOHUPOK.

3HAKOMCTBO C 3JIEKTPOXMMHYECKHUM PSIOM HaNPsKEHUN METAILIOB.

Hazpanue HazBanue Yro JleBee umm
o0BeKTa MeTana, u3 | HaOIrogaeM npasee
KOTOpPOro  CIeNaH oTHOcuTelbHO H2 B
00BEKT A1/XUM psIy

BrIBOA: € KUCITOTON B3aMMOJEHUCTBYIOT METAILIBL: ..........
C KMCJIOTOW HE B3AUMOAECHUCTBYIOT METAIUIBL: ........
- 3aganue o yueOHnky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha ¢. 13.
- C KakuM BBl CTOJIKHYJIHUCH MpoTHBOpeuneM? Menp u cepeOpo B HAHOCOCTOSHUSX CIOCOOHBI B3aMMOJIEHCTBOBATH C KHCIOTAMHU.
VYBenuueHue miomaay NTOBEPXHOCTH pearupyoiux YacTHI] BIUSIET HE TOJIbKO Ha CKOPOCTh peakiuu (0ObEeMHBIE B3PHIBBI), HO U Ha XapakTep
XAMHUYECKHUX CBOMCTB.
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IIpoekT «B nmouckax KOUIOUIHBIX PACTBOPOB)

XHUMHSA HA CTPasKe 310POBbSI.
Hoo. Boseonka iioda. Hoo uz anmexu.
Ilpaxmuueckas uacmeo.
H3roroBneHune Moaenu MOJIEKYIIbI ofa. DIeKTpoHHas1, rpadudeckas popmyna ioaa
[Tpoekt «OOHapyx)eHHE KpaxMaya B IPOAYKTaX MTUTAHUS.
«Mapzeanyosexay. [lepmaneanam xanus. Maprasen u ero CTeleH! OKHCIICHUS
Ilpaxmuueckas uacmeo.
Omnpenenenre MacCoBOM JOJIM KUCIOPOa B MOJIEKYJIe IIepMaHTraHaTa Kajusl.
Pacuer oTHOCHTETBHON TUIOTHOCTH KUCIOPO/IA TI0 BO3IYXY.
CoOopka npubdopa Juist MOIy4eHUs KHUCIOPO1a METO/IOM BBITECHEHHS BO3/AyXa.
DKcrnepuMeHT: cOopka mpudopa sl pa3IoKeHUs TIepMaHTanara kainus. KadecTBeHHast peakiius Ha KHCIOPO/I.
L[BeTHBIEC peakIuy C IEpMAHTaHATOM Kalusl (Harp., IepMaHraHaT Kalnus U Cyab(UT HATPUS, Ap.)
Ilepexucv 6o0opooda. Ceoticmea u npumeHenue nepoxcuoa 6000poda. CTeneHb OKUCICHUS KUCIOPOa B MOJIEKYJIEe TIEPOKCHUIa BOJIOPO/IA.
Peakuus paznoxeHus nepokcuaa Bogopoaa. Kak mpoBecT 3KCepuMeHT.
Karanuzatopsr. Oxcun mapranma (IV), pepMeHT karanaza — KaTaau3aTopbl PEaKIuu pa3IoKeHUS.
Ilpaxmuuyeckas yacmeo.
Oxkcun mapranma (IV): Hamucats popMyy BelIeCTBa U OMPEIETUTh CTENEHb OKUCICHUS.
Tpu npoOupku, B KaKI0M HAXOIUTCA HECKOJIHKO MJI anTEYHOM MEPEeKHUCH BOAOpona. Bo BTOpPYHO M TPEeThIO MPOOUPKH TOMECTHUTE
COOTBETCTBeHHO OoKkcua Mapranna (IV) (Ha KoHYHKe mImaTens) U CBeXKeHaTepThId KapTodens (Ha KOHYMKE [ITaTens).
Howmep npobupku Uro nobasuiu Uro Habmrogaem

Hanucath ypaBHeHMe peakiiuu ¢ 0003HaAUEHUSIMHU YCIOBHUH €€ IPOTeKaHusl.

[TpoucxoauT nu peakuus B nepBoii mpodupke? [Ipeanoxxure mpudop A NOTydeHUs: BOJOPOAA P Pa3I0KEHUU MEPOKCUAA BOAOPOIA.

Ayemuncanuyunosas kucroma. Ackopbunosgas kucioma. KucinotHocts cpeasl. pH — HHAUKAaTOpbl CBOUMHU pyKaMH.

Ilpakmuueckas uacmeo.

Onucanne Guznueckux cBorcTB. [IpuroroBnenne pacTBOpoOB AIeTUJICATUITIIIOBOM U aCKOPOMHOBOM KUCIOT. [leficTBHE HHINKATOPOB
(penondranenna, TakMyca ¥ METUJIOPAHIKA) HA UX PACTBOPHI.
WHJIMKATOPBI AleTnicaauIioBas Kuciora | AcKopOHMHOBasi KUCIOTa
denongranens
Jlakmyc
METUJIOPAHIK
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[TpuroroBneHne oTBapa KpacHOW KamycThl. HabOmiogeHue M3MEHEHHs I[BeTa OTBapa B pa3HBIX pacTBopax (yKCycHas, JMMOHHasd,
acKOpOMHOBasl KMCJIOTHI, IOBApEHHAs! COJIb, Fa3UPOBaHHAs BOJIA, HALIATBIPHBIN CIUPT, IHILEBAs COAA, PACTBOP MbLIA M CTUPAIILHOTO MTOPOILKA).
BsanmopeiictBre ackopOMHOBOI KUCIIOTHI ¢ Hog0M. Bompoc: i kakux 1eneil MO>KHO MCIIONIb30BaTh 3Ty peakiuio? (Uist OOHapyKEeHUs
aCKOPOMHOBOM KUCIJIOTHI B IPOAYKTaX IUTAHUS).
1 peareHr | 2 peareHt Uro  HaOmomaeM  mpu  UX
acKOpOMHOBAsI KMCI0Ta | HOJl B3aMMOJCHCTBUU
®usnueckue cBoicTBa: | GuU3nyecKue CBOMCTBA:

«3enenkay unu opuniuanmossiil 3enensviti. 1{BeT mopomkoodpa3Horo OpuTnaHTOBOro 3eneHoro. [IpakTruueckoe 3HaUeHNUEe U OJTyUYeHHE.

llpaxmuueckas uacmeo.

du3nyecKue CBOWCTBAa OPUIIMAHTOBOTO 3€JIEHOTO

Kak noka3zars moaIMHHOCT OPMILTMAHTOBOTO 3eJIeHOT0. [IpoBeieH e moCcIeJ0BaTENbHBIX PEaKiii B OJHON MPOOUPKE C OPUILTHAHTOBBIM
3eJIeHBIM: BHAYaje B MPOOUPKY J0OABUTH KOHIIEHTPUPOBAHHON COJISTHOM KHCIIOTHI, a 3aTeM pacTBopa menodrn NaOH. Odopmienue paboTsl o
CBOEMY YCMOTPEHHIO. 3aTeM O0CYANTh: KaK 3a()MKCUPOBAIN PE3YIIbTAaThl IKCIIEPUMEHTA (M3MEHEHHE [[BETA, BHINAJCHNUE 0CA/IKA).

[TpoekT «MOXHO JIM UCTIONIb30BaTh OPUIUIMAHTOBBIN 3€TIEHBIA KaK MHIUKATOP KUCIOTHOCTU CPENbD»

«Muino uyoecnoey: X031UCTBEHHOE U TyaleTHOE, )KUKOE U TBEPJOE.

Ilpakmuueckas uacmeo.

JelicTBre nakmyca Ha pacTBOP MbLIa, pACTBOP CTUPAIBLHOIO MOPOIIKA

(ToxazaTenbCTBO MIETTOYHOTO XapaKTepa MOIOLIUX CPeACTB). M3ydueHne 3TUKETOK TBEPAOTO M KHUAKOTO MbLIa (pa3ininue B XUMHUYECKOM
cocraBe). PacTBopeHue MblIa B )KECTKOW U AUCTUIUIMPOBAHHOM Bose. D ekt Tunmamns.

IIpoekt «MbL1OBapEeHUE

XuMHUA THIIH

Caxap, kpaxman, yeanono3a — poOCmMEeHHUKU 2JIIOKO3bL.

Yro takoe quaber. [ THMKeMUYeCKHil HHIEKC MPOAYKTOB MUTaHUS. XUMHUYECKHE TIOJICTTACTUTEH U UX KOBAPCTBO.

Ipakxmuueckas uacme.

Omnpenenenue MPOayKTOB ¢ BEICOKUM TIIMKEMHUYECKUM UHIEKCOM (paboTa ¢ Tabmureil).

OrnpenensieM MoCIaCTUTENN: acmapTaM, COpourT .... (Pabora ¢ aTukeTKamu.

OnbIT: B3aUMOJICHCTBHUE TITFOKO3HI ¢ THApokcuaoM menu (1), cBexkenpuroToBICHHBIM.

WccnenoBanne nM3MEHEHHUs CONEP)KaHUS TIIOKO3BI B KPOBH IMOCJIE  COAJIAHCHMPOBAHHOTO o0efa W mociie ymoTpeOneHus dactdyna:
KHPHUEIIKOB,YUTICOB, CIAJIKIX Ta3UPOBAHHBIX HATUTKOB.

Anmomunuii: eenuxuti u yocacuolii. Ilodyemy He clieqyeT TMOIb30BaThCs aTtOMUHHEBON mocynoi? ComepHuK Kaibiusa. (OcTeonopos.
Mertasibl KOHCEpBHOW OAHKH.
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Ipaxmuyeckas paboma.
CBoiiCTBa aIFOMUHUSA U O00JACTH MPUMEHEHHS aJIFOMHHHUS HA OCHOBAHWHU €ro CBOMCTB (moBTOpeHue). CocTaBUTh TAOIUILy, KIaCTep WIH
CXeMmy.
[IpoBeeHNE XUMHYECKUX PEAKIIH, XapaKTePU3YIOMUX aM(pOTEPHBIC CBOMCTBA COSAMHEHUHN ATFOMUHUS.
OnpIT 1. ATIOMUHUN B COJITHAS KUCJIOTA.
OmnpIT 2. X70pu1 aTFOMUAHKS ¥ TUAPOKCUI HATPUS
Omnpit 3. ['Mapokcua antoMUHUS U COJIIHAsA KMCIIOTa
Omnbit 4. ['MaApOKCU ATFOMUHUS U TUJIPOKCU]T HATPUSI
HasBanue onbiTa Uro Habmo1aem YpaBHEHHE XUMUYECKON PEAKLIUU

BeBOI: .............

[Tpoekt «Ee BennuecTBO — KOHCEpBHAsI 0aHKa: HKCIIEPUMEHTAIbHOE ONpEeAeNICHUE METATIIOBY.

Yreycnas kucnoma. CTonoBbli yKCyC, YKCYCHAsl 3CCEHLUS, Je/IgHas YKCYCHasi KUCIIOTa: B yeM pasHula. CBoicTBa YKCYCHOM KUCIIOTHI U
ee npuMeHeHue. Ou3nonorunueckoe Bo3AeCTBUE KUCIIOTHI.

Ilpakxmuueckas paboma.

CocraBieHre MOHITUIHOMN CXEMBI: «4TO s 3HAI0 00 YKCYCHOM KUCIOTe» (MHAUBHUIYAIBHO, TU00 B TPYIIIE).

Pacdyer KOoHLIEHTpAIH KHCIOTHI IPU €€ pa30aBICHUN.

KucioTHOCTh pacTBOPOB MUIIEBOM COJBI U YKCYCHOM KHCIIOTBHI.

[amenne numeBoW cOAbBl YKCYCHOM KHCJIOTOW: TMPU3HAKKM XMMHYECKON peakiuu (BbIIEIEHHE Ta3a, PEe3Koe YBEIMYEeHHE o0bhema
peakioHHOM cMecH). [ToBTOpUTE peakitio rameHus CoJibl C UCI0JIb30BaHUEM HHAMKATOpa (Harp., 0TBapa KpaCHOKOYaHHOMU KarmycTsl). JJis yero
Heo0X0IMMO ObLIIO MPUMEHEHHUE UHAUKATOpa?

OOpaTuTh BHUMaHME, YTO BBIJCIEHHE ra3za 4acTO CONPOBOXKJIACTCS YBEIWYEHHEM o0beMa peakIMOHHOM cmecu. Kakue Mepsl
MIPEIOCTOPOKHOCTU HYKHO COOJIIO/IaTh MPU MPOBEACHUH TaKUX pPEeaKIuii?
«Conenas nawa s#cusnsy (IIOBapeHHast COJib, MOTAILl, [IIyTaMaT HaTpHUs, TIayOepoBa Cojlb, MEIHBIN KyIOpocC. ..

HI/IHIeBaSI CoJia, MUTHEBasA COJA, KaJIbIIMHUPOBAHHAA COJA, KaAyCTHYCCKasaA COJa: OAWHAKOBBIC HJIM PA3HBIC BCHICCTBA. KauecTtBenHnie
pCaKkuuu B XUuMHUH.

IIpakmuueckasn paboma
OnpenenuTthb: Kakoe U3 BelecTB (MUIIEeBast CoJla, KayCTHYECKas Co/1a, KaJIbLIMHUPOBAHHAs COA) SIBJIAIOTCS COJISIMU YTOJIBHON KUCIIOTBHI.
Omnpit 1. JleficTBUE MHIUKATOPAMMU.

Onmnprt 2. JleiicTBHE Ha pacTBOPHI MUILEBOM M KAyCTUYECKON COJIbI YKCYCHOM KMCIIOTHI
HasBanwne onbiTa Yro »HabimromaeM Brmog

BeBog: ..........
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[TpoBeneHME OMBITOB MOATBEPKIAET, UTO MUIIEBAs CO/Ia, KAIBIIMHUPOBAHHAS COJ[a — 3TO COJIH CJIA00M yroJIbHOM KHCIIOTHI, @ KAyCTHYECKAs
€0J1a — paCTBOPUMOE OCHOBAHHE.

OOcynuTh, KaK JOKa3aTh OMBITHBIM ITYTEM, YTO MUIIEBask CO/IA SBJISICTCS KUCIOM COJIBIO.

Bpeo numpamos: mugh unu npasoa. Ilonp3a HUTPATOB: BaKHEHIIIME MUHEpAIbHbBIC YAOOPEHHUSI KaK UCTOYHHUK a3oTa. KpyroBopor a3ora.
[ToueMy BeHeprHA MYXOJIOBKA IMOENAET HACEKOMBIX (TaK OHA BOCIOJHSET HEAOCTATOK a30Ta B OOJIOTHCTHIX MecTax). HUTpaThl B KauecTBe
MUIIEBBIX KOHCEpBaHTOB. Kakue npeBparieHust IpoucxXoasT ¢ HUTpaTaMy B OpraHru3Me YelloBeKa. A30T U €0 CTCTICHH OKHCIICHHUS.

Ilpakmuueckas uacmeo.

OrnpeziesieHne MacCOBOM JI0JIM a30Ta B KaJIMHHOW, HATPUEBOM M aMMOHUWHOW cenuTpe. BbIBO: Kakoe M3 HUX 0oJiee IEHHOE a30THOE
ynoOpeHue.

Ilpoexm «Brusinue a3omuvix yOOOpeHUlli Ha pocm caxcenyes haconuy.

Pabora nag npoexkramu — 5 4

Otan BBIOOpA TEMBbI, TOCTAHOBKH IIEJIH, 3a/1a4 UCCIICTOBAHHMS .

DTan BLIABUKEHUS THIIOTE3EI.

DTal IIaHWPOBAHUS ITYTH JOCTHIKEHUS 1IeNiel UCcCIe0BaTeNbCKUX (IPOEKTHBIX) paboT U BRIOOpa HEOOXOIMMOTO HHCTPYMEHTAPUS.

DTan npoBeeHHs yueOHOTO UcceqoBaHus (MMPOCKTHOM paboThl) C MPOMEXYTOUHBIM KOHTPOJIEM 32 XOJIOM BBINOJTHEHUSI U KOPPEKIUEH
pE3yNIbTaTOB.

Oran odopmIIeHUs, TPEICTABICHHS (3AIIUTHI) TPOIYKTA IPOSKTHON pabOTHI.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Hasganue pasnena Tewma 3ansaTHA Hcnonszyemoe
Bcero [Ipak-
Teopus o0opynoBaHue
e 4acoB THKa
Paznen 1. BBonHoe 3aHsTHE. 1
Beenenue. (24.)
2
1 MecTo XUMHUU B €CTECTBO3HAHUU 1
Paznen 2. Bemectsa. [Ipuemsl oOparienus ¢ 1
DKCIIEpUMEHTAIbHBIE BEIIECTBAMH.
OCHOBBI XUMUH. (84.)
[IpaBuna 6e30macHOM pabOTHI IPH 1
MPOBEACHUH dKCIIepuMeHnTa. TexHuka
lTabopaTOPHBIX padoT.
HarpeBaTenbHbie TpuOOpHI.
YucTele BelecTBa, 0C000 YUCThIE 8 1 JlaTuuk
BemiectBa. [Ipumecu. Cmecu. PIIEKTPOIPOBOJIHOCTH,
2 111(POBON MUKPOCKOIT
MeToabl TO3HAHUS B €CTECTBO3HAHUH. 1
Box Bona. PactBopbl. Mopckast u mpecHas 1 JlaTyuk TeMrepatrypel
BoJa. buonornueckue XKuAKOCTH MJIaTUHOBBIN
MacMaccoBast 107151 paCTBOPEHHOTO 1 1 JlaTyuk onTHYECKOU
BEIIECTBA, WU MIPOLICHTHASI KOHIICHTPAIIHS MJIOTHOCTH
BEIIECTBA B paCTBOPE
HacebIienHbie U epechIIEHHbIE PACTBOPHI. 1 [{udpoBoii MUKPOCKOIT
Paznen 3. MopenupoBaHue 8 1
3
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3HAKOMHUMCSI C MUPOM
HAHOYACTHI]
(84.)

Ctpoenue BeniecTBa. Pazmepsl yacrtuil.
HanouacTunel

KonnougHble CHCTEMbI: II0YBa, TJIMHA,
MPUPOJIHBIE BOJIbI, BO3AYX JAbIM, MUHEPAJIbI,
xJ1€0, MOJIOKO, Macjo, KpoBb...Komiongasie
Y UICTUHHBIE PaCTBOPBI

MeTO,Z[BI " CPEACTBA OMIIUPHUICCKOI'O
MCCICIOBAaHUA

Kaxk crenens n3MenbYEeHHOCTH BJIMSIET HA
OOIIYIO MJIOMIA/Ib COMPUKACAIOIINXCS YaCTHI]

HanooOBeKTHI 1 06YCJIOBJ'ICHHOCTL Hux
YHUKAQJIbHBIX CBOICTB PE3KUM YBCIIMYCHUCM
IJI0MaA IMOBEPXHOCTHU YaCTUI]

Paznen 4.
XHUMHS Ha CTPa)xKe 370POBbSL.
(64.)

Nox. Bosronka iiona. Mox u3 anteku

«MapranuoBka». Ilepmanranar kanus

[lepexuch Bonopoaa. ColicTBa U
[PUMEHEHHE NTEPOKCHIa BOJIOPOIa

ATIXP

ALIETHIICATTUIIWIIOBAs. KACIIOTA.
AckopOHHOBAas KUCIOTa

[TpuGop 115t mosTyueHust
BOJIOpOJIa

«3eeHKay Wik OpUIUIMAHTOBBIN 3€JIEHbII

«MBLUIO YyIECHOE

JlaTunk pH

Paznen 5.
XUMUS ITUIITHA

Caxap, kpaxmaJi, [eJUTI0JI03a —
[POJICTBEHHUKH TIIHOKO3BI
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(54.)

ATTIOMUHUI: BEJTMKUHI U Y>KaCHBII

yKCYCHaH KHCJIOTa

Jatuuk pH, natunk

DIIEKTPOIPOBOTHOCTH

«ComneHas Hallla )KU3Hb

Bpen HutpatoB: Mu¢ uiau npasaa JlaTuuk
DIIEKTPOIPOBOTHOCTH

Paznen 6.

PaboTa Hag MpOeKTaMH.

(54.)

OTan BBI60pa TEMBI, IIOCTAHOBKH LICJIH,
3agad uCCJICJOBaHUA .

OTan BBIIBHUXKXCHUA IT'UIIOTE3HI.

Jran IJIaHUPOBAHUA IMMYTHU JOCTHIKCHUSA
[eIei NCCIeI0BaTEeNbCKUX (IPOSKTHBIX )
paboT 1 BEIOOpA HEOOXOAMMOTO
MHCTPYMEHTAPHSL.

JTar npoBeAcHUsT yueOHOTO MUCCIIECIOBAHUS
(poexTHOI paboThl) C MPOMEKYTOUHBIM
KOHTPOJIEM 32 XOJIOM BBITTOJIHCHUS 1
KOppEeKIHel pe3yabTaToB.

Jtan 0hOpMIICHHUSI, PEICTABICHUS
(3aIIMTHI) POJTYKTa MPOEKTHOU pabOTHI

HUTOI'O:

34
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Cnucox HCMOJb3yEeMbIX HCTOYHHKOB

CnHcoOK OCHOBHOIl JMTepaTyphl:

1.
2.
3.
4.

Xumunaeckas >Hnukaonequs. T 1. M., 1988 r.

Kyxymkun FO.H. «Xumus Bokpyr Hac», M. Beicmas mkosna, 2018 r..

B.A. Ky3HenoB «XuMusi Ha MOPOre HOBOTO ThICAYEIETUA», «XUMHUS B 1Kkoje» Ne 1, 2017.
AM. KOnun u npyrue. «Xumus 1 Bacy. M. «Xumus2002.

Cnucok JuTepaTypbl AJs YYHMTeJs:

LN~ wNE

10.
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