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1. IosicHuTENLHAN 3aMHCKA

PaGouasi nporpaMmMa cocTaBjieHa Ha OCHOBe :

1)  ®epepanmbHoro  3akoHa  Ne273-®3  «O6  oOpazoBammm B Poccwiickoit ~ Denepamum»
2) denepanbHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa OCHOBHOTrO o00miero oOpa3oBaHus3)
[Tporpammsl Kypca XuMuu 1st 8-9 KiaccoB 001e00pa30BaTENbHBIX YUPEKICHHUH

4) OcHOBHOI 00pa30BaTEIILHON POTPaMMBbI cpeiHero ooiero oopasoBanus MBOY« 3uamenckas COIL»

C Y4ETOM:

- Meromu4eckux pEKOMEHIAMKA 10 CO3JaHHI0O H  (PYHKIMOHUPOBAHHIO B 00II€00pa30BaTebHBIX
OpraHu3alusaX, PacHoJOKEHHBIX B CEIbCKOW MECTHOCTM M MAalbIX TOpojaxX, LEHTPOB 0Opa3oBaHUs
€CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOW HarpasieHHocTei» ot 30.11.2023 r. Ne TB — 2356/02;

- Meroanyecknx pekoMeHAauuMid MUHUCTEepcTBa npocBenieHus Poccuiickoinr denepaunu no «Peamuzannun
00pa30BaTeNbHBIX MPOTPaMM E€CTECTBEHHOHAYYHOW W TEXHOJOTWYCCKOW HANPABIICHHOCTEH 1O XUMHUHU C
WCTIOJb30BaHMEM 00opynoBanus IeHTpa «Touka pocray (YTBEp)KIEHBI pacmopsbkeHueM MUHHCTEpCTBa
npoceetienus Poccuiickoit @enepanuu ot 12 suBaps 2021 r.Ne P-6);

- Vcnonp30BaHus HArJISIIHO - IAKTHYECKUX TocoOuit 1 006opynoBanus IeHTpa « Touka pocTay

Ha 06aze mentpa «Touka pocra» oOecredwBaeTcsi peaju3anys MporpaMM eCTECTBEHHOHAYYHOU W
TEXHOJIOTUYECKON HANpPaBJICHHOCTEH, pa3pad0TaHHBIX B COOTBETCTBUH C TPEOOBAHUSAMH 3aKOHOIATEIHCTBA B
cdepe oOpazoBaHMs U C YUETOM peKoMeHaaui denepasbHOTO onepaTopa y4eOHOTO nmpenaMeTa «XUMUsD).

Kommnekt o6opynoBanust unentpa «Touka pocra» obecrieunBaeT 3((EKTUBHOE JIOCTHIKEHUE
00pa30oBaTEeNbHBIX PE3YNFTATOB O0YYAIONIMMHUCS 110 MPOrpaMMaM €CTECTBEHHOHAYYHOW HAINpaBIIEHHOCTH, B
TOM d4HCie Ui (OPMHUPOBAaHUS W300pETaTENBCKOTO, KPEAaTHMBHOTO, KPUTHYECKOTO MBIIUICHHS, Pa3BUTHS
(GYHKIIMOHATHFHON TPAMOTHOCTH y 00YJarOIIUXCsI, B TOM YHCIIE €CTECTBEHHO-HAYIHOM. .

CoBpeMeHHbIE AKCIIEPUMEHTAIBHBIC WCCICIOBAHUS 10 XHMHU YXE TpPYAHO TpPEICTaBUTh Oe3
WCTIOJIb30BaHUSI HE TOJBKO AHAJOTOBBIX, HO W IU(PPOBBIX H3MEPUTENHHBIX TpHOOpoB. B DeneparbHOM
INocynapctBernom O6pazoBarensHoMm Cranmapte (PI'OC) mpommcaHo, 4TO OJHUM W3 YHHBEPCAIBHBIX
y4eOHBIX NEHUCTBUH, MPUOOpPETAEMbIX YYAIIUMUCS, TOJIKHO CTaTb YMEHHUE «IIPOBEACHUS OTBITOB, MPOCTHIX
AKCMEPUMEHTAJIbHBIX MCCIEIOBAHUMN, MPSAMBIX U KOCBEHHBIX M3MEPEHMH C HCIOJIb30BAaHHEM aHAJIOTOBBIX U
U (POBBIX U3MEPUTENbHBIX TPUOOPOBY». [INpokuii criekTp AATYMKOB MO3BOJSET YHALTUMCS 3HAKOMHUTBCS C
rnapaMeTpaMu XUMHUYECKOTO 3KCIIEpPUMEHTa HE TOJIBKO HAa KaY€CTBEHHOM, HO U Ha KOJMYECTBEHHOM YpPOBHE.
Hudposas nabopaTopus MO3BOJISET BECTH JIIUTEIbHBIN 3KCTIEPUMEHT J1aXKe B OTCYTCTBHE IKCIIEPUMEHTATOPA,
a 4acTOTa UX U3MEPEHUI HEeMo BIaCTHA YEJIOBEUECKOMY BOCIPUSITHUIO.

B npouecce dopmupoBaHHs SKCHEPUMEHTAJIbHBIX YMEHUH YYEHHK 0O0y4aercs MpeiCcTaBlIsiTh
uHpopmMalrio 00 UccIeI0BaHUU B UETHIPEX BUJIAX:

* B BepOaJbHOM: OINMHCHIBATh SKCIIEPUMEHT, CO37aBaTh CIIOBECHYIO MOJENb JKCIEpPUMEHTa, (UKCHPOBAThH
BHHMMAaHHE Ha U3MEPSIEMbIX BETUUMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3amOJHATh TaOJMLbl JAaHHBIX, JIEKAIIUX B OCHOBE IMOCTPOCHUS TI'pauKoOB (IpU 3TOM Y
y4aluxcsi BOSHUKAET MEPBUYHOE MPECTAaBICHUE O MacIITa0ax BEJIUYHH);

* B rpaduyeckoM: cTpouth rpadukd 1O TaOJMYHBIM JAHHBIM, 4YTO JA€T BO3MOXHOCTH Iepexoaa K
BBIJIBIDKCHUIO TUIIOTE3 O XapakTepe 3aBUCHUMOCTH MEXAy BEIWYMHAMH (MPH 3TOM YYHUTENh MOKAa3bIBAET
MIPEUMYILECTBO B BU3YAIU3AIMH 3aBUCUMOCTEN MEXy BETUYMHAMU, HATJISAHOCT 1 MHOTOMEPHOCTH);

* B BHJE MaTeMaTHYEeCKUX YpaBHEHWIl: /JaBaTb MaTeMaTH4YEeCKOE OIMHMCAHHWE B3aMMOCBS3H BEIWYHH,
MaTeMaTH4eckoe 0000IIeHHE.

3t0 Bpemst MOkHO noTpaTuTh coriacHo ®PI'OC Ha dopmMupoBaHUe UCCIEIOBATENBCKUX YMEHUN ydaluxcs,
KOTOpPBIE BBIPAXKAIOTCA B CIIEAYIOMINX JEHCTBUAX:

* onpeziesieHne npoOIeMsl;

* IOCTAHOBKA HCCIIEZ0BATENILCKOM 3a1auu;

* [UTAHUPOBAHUE PELICHUs 3a]auu;

* IOCTPOECHUE MOJIEIIEH;

* BBIIBIDKEHHE THUIIOTE3;

* SKCIIEpUMEHTaJIbHAs IPOBEPKA THIIOTE3;

* QHAJIN3 JJAHHBIX SKCIIEPUMEHTOB WM HaOII0ICHHI;

* (hopMynHpoOBaHKE BHIBOOB.

Heasn: Peanuzanus ocHOBHOM 00111€00pa30BaTeIbHON MpOrpaMMbl B paMKaxX BHEYPOUHON AEATENBHOCTH I10
y4eOHOMY MpeIMETy €CTECTBEHHOHAYYHO!H HANPaBIE€HHOCTH -XUMHUSI.

3amaun:



-BBEJICHHE COBPEMEHHBIX CPEJCTB OOyUeHUS] M BOCIUTAHUS JJIA U3YUEHUsS AUCIUILINH €CTECTBEHHOHAYYHOU
HaIpaBJIEHHOCTH,

- paciIMpeHue coJiepXKaHusg ydeOHOTO IpeAMeTa XUMUS IpU peau3allii OCHOBHOW 0011e00pa3oBaTeIbHOM
MIPOrPaMMEI U JIOTIOTHUTEIHHBIX 00111e00pa30BaTEIbHBIX IPOTPAMM;

- BOBJICUCHHE YYAIUXCS B MPOEKTHYIO JAESATEIHHOCTD.

2. MecTo Kypca B 00pa3oBaTe/ibHOM Ipolecce:

[IporpamMma BHEYpOUYHOW AEATEIHHOCTH «JKCIMEPUMEHTAIbHAs XMMHA» pa3paboTana mis ydammuxcs 8-9
KJIACCOB M paccyuTaHa Ha 33 yaca. (IpOBECHNUE 3aHATHI B TEUSHUH BCETO YU€OHOTO T0/1a).

3.1lnanupyemble pe3yJbTAThl OCBOCHUS MPOTrPAMMbI

JInyHOCTHBIE pe3yaIbTaThl

] onpeneneHrne MOTUBALIMM U3Y4Y€HUsl yueOHOTo MaTepuara;

(] onieHMBaHUE yCBaMBAaEMOTro yueOHOro MaTepualia, HCX0/1s U3 COLMAIbHBIX M IMYHOCTHBIX LIEHHOCTEH;

[] TIOBBIIIEHHE CBOEro 0Opa30BaTEJILHOTO YPOBHS W YPOBHS TOTOBHOCTH K M3YyYEHHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHM, CBA3aHHBIX C PA3BUTHUEM XHUMHUH U 00IIECTBA;

(] 3HaHME MMpaBUJI TOBE/ICHUS B YPE3BbIYANHBIX CUTYaALUSAX;

(] onieHMBaHUE COLMAIbHOM 3HAUUMOCTH NMpoQeccuil, CBSI3aHHBIX C XUMUEH;

(] BiajgeHHe MpaBuUiamMH O€30MacHOro oOpalleHHus C XUMHUYECKHMMH BElleCTBaMU U 00OpYyIOBaHUEM,
MPOSIBIIEHUE IKOJIOTUYECKOU KYJIbTYPBHI.

MertanpeamMeTHble pe3yJbTaThI

PeryasituBubie YY /I

[J menenojlaraHue, BKJIIOYash IIOCTAHOBKY HOBBIX ILieJlei, MpeoOpa3oBaHME MPAKTUYECKOW 3ajadul B
MO03HABATENIbHYIO, CAMOCTOSITENIbHBIM aHaau3 YCIOBHM JOCTHKEHHS IIeId Ha OCHOBE Yu€Ta BbIIEIEHHBIX
YUUTENEM OPUEHTHPOB JIEHCTBHS B HOBOM y4e€OHOM MaTepuale; INIaHUPOBaHUE YTH JOCTHXKEHUS LIETIeH;

[] ycTaHOBIJIEHHUE 1IEJIEBBIX IPUOPUTETOB, BBIAEICHNE aTbTEPHATUBHBIX CIIOCOOOB TOCTUKEHHUS LIEJIU U BBIOOD
HaubOosee 3pexTuBHOrO cCrocooa;

[ yMEHHE CaMOCTOATENBHO KOHTPOJIUPOBATh CBOE BPEMs U YIIPABIIATh UM

; [] ymMeHHe MpyUHUMAaTh PEIIEHUs B TPOOJIEMHOMN CUTYAIINH;

[] mocraHOBKa y4eOHBIX 3a/1a4, COCTABJIEHUE IJIaHA U TIOCJIEJ0BATEIbHOCTH JICHCTBUIA;

[} opranu3zanus pabo4ero Mecra Ipu BHIIIOJHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

[l mporHO3MpOBaHUE pPE3YJIbTATOB OOYy4YEHHUs, OLICHHBAHUE YCBOCHHOIO MaTepualla, OLIEHKa KauyecTBa M
YPOBHSI MOJIy4EHHbIX 3HaHUH, KOPPEKIM [IJIaHa U crioco0a AEHCTBUS IPU HEOOXOAMMOCTH.
Ilo3naBaTenbuble YY /I:

[} mouck u BblAEICHUE HHPOPMALIUY;

[} aHanmu3 ycnoBuil ¥ TpeOOBaHU 3a/1auu, BIOOP, COMOCTABICHUE U 000CHOBaHHE CIIOcO00a PEIIeHUs 3a/1auH;
(] Bb1OOp Hanbosee 3PPEeKTUBHBIX CIOCOOOB PEIIEHUS 33/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

[} BBABHKEHHE M 0O0CHOBAHME TMIIOTE3bI, BEIOOP criocoba e€ MpoBEpKY;

[] caMoCTOSITENIbHOE CO3/IaHHE aJITOPUTMa JESTEbHOCTH IPU PELICHUH MTPOOJIEM TBOPUYECKOTO U MIOMCKOBOTO
Xapakrepa;

[ yMEHHsI XapaKTepU30BaTh BELIECTBA I10 COCTABY, CTPOCHHUIO U CBOMCTBAM,;

[l omnuceIBaHUE CBOMCTB: TBEPIBIX, JKUAKHX, I'a3000pa3HbIX BEIIECTB, BbIJEICHUE HX CYIIECTBEHHBIX
IIPU3HAKOB;

] m300pakeHne cocTaBa MPOCTEHIINX BEUIECTB C MOMOUIbI0 XUMUYECKUX (POPMYIT U CYHTHOCTH XUMHUUECKUX
peaxkuuil ¢ MOMOIIBIO XUMUYECKUX YPaBHEHU;

] mpoBeieHue HAOIIOAEHUH, ONMCaHNe TPU3HAKOB M YCIOBUN TEUEHHMsS] XUMUYECKUX PEAKLUH, BBHIIOJIHEHUE
XMMUYECKOTO 3KCIEPUMEHTA, BHIBOJIBI HA OCHOBE aHAJIN3a HAOIIOJCHUN 3a SKCIIEPUMEHTOM, pellleHHe 3a7ad,
MOJIy4eHNEe XUMHUECKON HH(OpMAIMK U3 PAa3TUYHBIX HCTOYHUKOB;

] yMEHHE OpPraHN30BbIBaTh UCCIIEI0BAHUE C LIETBIO IPOBEPKU TUIIOTES;

] ymeHue nenaTh yMO3aK/I0UeHUs (MHIYKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBI;

[] ymeHue OOBEKTHBHO OIIEHMBATh WH(OPMALMIO O BEIIECTBAX M XUMHUYECKHX MpPOIECccaX, KPUTUYECKH
OTHOCHTKCS K IICEBJOHAYYHON UH(POpMAIIUH.

Kommynukarusubie YY/I:

(] MOJIHOE ¥ TOYHOE BBIPAKEHNE CBOMX MBICIIEN B COOTBETCTBUH C 337ja4aMU U YCIOBUSIMH KOMMYHHUKALIUH;



[] amekBaTHOE MCIOJIb30BAaHUE PEUEBBIX CPE/ICTB Ui YUaCTHS B TUCKYCCHUHU M apryMEHTAIlUN CBOEH MO3ULINHY,
YMEHHUE MPEICTAaBIATh KOHKPETHOE COJEp)KaHHWE C COOOIIEHHEM ero B NHUCHbMEHHOM M YCTHOW Qopme,
OTIpeieNieHne CrIoCOO0B B3aUMOICHCTBUS, COTPYJHUUECTBO B TIOUCKE U cOOpe HHpOpMaLny;

] ompenenenue crnocoOOB B3aMMOACUCTBUS, COTPYIHHYECTBO B MOUCKE M cOOpe MHPOPMALMH, y4acThue B
JMajore, IJIAHUPOBAHUE OOIIMX CIIOCOOOB paboThl, MPOSBICHHE YBAKUTEIBHOIO OTHOIICHUS K IPYTUM
y4yamuMcsi; ONMUCAHUE COJECP)KAHUS BBIMOJHACMBIX HCUCTBUH C LENbI0O OPUEHTUPOBKU B MPEAMETHO-
MPAKTUYECKON JAEATENbHOCTH; YMEHUS YIUTHIBATh pa3HbIe MHEHHS U CTPEMUTHCS K KOOPIUHALIUN PA3TUIHBIX
MO3UIIMIA B COTPYTHUYECTBE;

] ¢popmynupoBaTh COOCTBEHHOE MHEHUE M MO3HMIIMIO, apTYMEHTUPOBATh U KOOPAMHUPOBATH €€ C TIO3ULIUSMH
napTHEPOB B COTPYAHUYECTBE NIPU BBIPAOOTKE OOIIETO pEelIeHHs] B COBMECTHOM JIEATEIHOCTH;

[} ocyImIecTBIIATh B3aUMHBIN KOHTPOJIb 1 OKA3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aHMOTIOMOIIIb;

(] nnmaHupoBaTh oOmME CMOCOOBI PAa0OTHI; OCYHIECTBISATH KOHTPOJb, KOPPEKIHIO, OIEHKY JCHCTBHIMA
napTHépa, yMeThb yOexaarh;

[l ucnonp30BaTh aJeKBATHBIE SI3BIKOBBIC CPEICTBA U OTOOPAXKEHUSI CBOWX UYYBCTB, MBICJICH, MOTHBOB H
noTpedbHocTel; 0TOOpaXkaTh B peuu (omucaHue, 00ObsICHEHUE) COJIep KaHNe

COBEpIIaeMbIX JEHCTBUH, Kak B (opMe I'pOMKOI COLMAIM3UPOBAHHOM peuH, Tak U B (opMe BHYTpPEHHEU
peuu;

] pa3BUBaTh KOMMYHUKATHBHYIO KOMITIETEHIIHIO, HCTIOJB3YsI CPEJICTBA YCTHON M MMCHbMEHHOW KOMMYHHKAITHH
npu paboTe ¢ TeKCTaMu y4eOHHMKa M JOTIOJIHUTEILHON JIUTEPaTypoOi, CIIPaBOYHBIMHU TaOIUIIAMH, TIPOSIBIIATH
TOTOBHOCTPH K YBOKCHHIO MHOW TOYKH 3PEHUS TIPH 0OCYKIACHUHU PE3yIbTaTOB BHIITOJHEHHON pabOTEHI.
IIpeameTHbie pe3yabTaThl

OO6yyaromuiics Hay4YuTCs:

] mpUMEeHSTh OCHOBHBIE METO/IbI TO3HAHNS: HAOIOICHHE, U3MEPEHHUE, SKCIICPUMEHT;

[} omMCHIBaTh CBOWCTBA TBEP/BIX, KUIKHUX, Ta3000pa3HBIX BENIECTB, BBIICISS UX CYIIECTBEHHBIE IPH3HAKH,

(] packpbIBaTh CMBICII 3aKOHA COXPAaHEHHS MACChI BEIIECTB, aTOMHO-MOJICKYJISIPHOH TeOpHH;

] pa3nuyaTh XUMHUYECKUE U PU3NYECKUE SIBICHUS,

(] Ha3bIBaTh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIUit;

[J colOmronath mpaBuiia 6€301acHON pabOTHI TPU MPOBEICHUH OIIBITOB;

[J mosp30BaThCs Ta0OPATOPHBIM 000PYIOBAHUEM H TIOCYIOM;

[J moJsryyaTh, coOHMpaTh razooOpa3Hble BEIECTBA W PACMO3HABaTh MX; XapaKTepU30BaTh (U3UUYECKUE U
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHUN, TPOBOJUTH  OMBITHI,
MOATBEPKIAI0LINE XUMUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

[] packpbIBaThb CMBICH TOHATHSA «pPacTBOP», BBIUMCISATH MACCOBYIO JIOJNIO PAacCTBOPEHHOTO BEIIECTBA B
pacTBope, TOTOBUTH PACTBOPHI C OMPEIEIEHHON MacCOBOH J10J1ei paCTBOPEHHOTO BEIIECTBA,

[] xapakTepu3oBaTh 3aBUCHUMOCTb (DM3UYECKUX CBOMCTB BEIIECTB OT THMA KPUCTAIIMYECKOW PpEHIETKH,
OTIPEENATh BUJ XUMUYECKOU CBS3M B HEOPraHUYECKUX COCTUHEHUSX;

[ pacKkpbIBaTh OCHOBHBIE MOJIO)KEHUS TEOPHUH DJIEKTPOJUTHUYECKON TUCCOLMALMU, COCTABIIATH YPaBHEHUS
ANIEKTPOJIUTUYECKOM TUCCOLMAIIMU KUCIIOT, IEI04Ye, CoJiel 1 peakluii HOHHOTO 0OMeHa;

[J packpblBaTh CYHIIHOCTb OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUUN, OINpeAesaTh OKHCIUTENIb U
BOCCTaHOBUTEJIb, COCTABJIATH YPAaBHEHUSI OKUCIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIUI;

[J Ha3bIBaTh (DaKTOPBHI, BIUAIONINE HA CKOPOCTh XUMUYECKOM peakiuu;

[J xapakTepr30BaTh B3aUMOCBSI3b MEXKY COCTAaBOM, CTPOCHUEM U CBOMCTBAMU HEMETAIJIOB U METAIJIOB;

[J MPOBOAMTH OTBITHI MO MOJYYCHUIO M U3YYEHHIO XMMHUYECKUX CBOMCTB Pa3lIMYHBIX BEUIECTB; [] TIpaMOTHO
oOpalarbcs ¢ BEIeCTBaMU B IOBCEIHEBHOM JKU3HU.

OO0yuaromuiicsi MOJY4YUT BO3MOKHOCTh HAYYUThCH

[} BBLABUTATh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bl 0 XUMUYECKUX CBOICTBAX BEIIECTB HAa OCHOBE MX
cocTaBa M CTPOEHHS, MX CIIOCOOHOCTH BCTYMAaTh B XHMHUYECKHE pEAKLUUH, O XapakTepe M MPOIyKTax
Pa3NIUYHBIX XUMUYECKUX PEAKLIU;

[] XxapaKTepH30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh IPUUYMHHO-CII€/ICTBEHHBIE
CBSI3U MEXK/Iy IJaHHBIMU XapaKTePUCTUKAMH BEIECTBA;

[] cocTaBIATh MOJIEKYIISIpHBIE U MOJIHBIE HOHHBIE YPAaBHEHHS 110 COKPALIEHHBIM HOHHBIM YPaBHEHHUSIM;

] mporHO3UpOBaTh CIOCOOHOCTH BELIECTBA MPOSBIATh OKHCIUTEIbHbBIE MIIM BOCCTAHOBUTEIBHBIE CBOMCTBA C
y4E€TOM CTETNeHeH OKUCIIEHHS SIIEMEHTOB, BXOAAIINX B €T0 COCTaB;

[} BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O Pe3yNbTaTaX BO3JEHCTBUS pPa3IUYHBIX (PaKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMUYECKOH peaKinm;

[} ncnonp30BaTh NPUOOPETEHHBIE 3HAHUS JUIs SKOJIOTHYECKH T'PaMOTHOTO TIOBEJICHUS B OKpYXaroleil cpere;



] ucmonb30BaTh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETCHIIMU MPH BBIIOJHEHUN NMPOEKTOB U PELICHUH Y4eOHO-
UCCIIE0BATENIBCKHX 3a/4a4 110 U3YUCHUIO CBOICTB, CIIOCOOO0B MOJIYUEHHs U pacliO3HABAaHUs BEIECTB;

] 0OBEKTHBHO OLIEHUBATH MH(POPMAITUIO O BEIIECTBAX M XMMUYECKHX MPOLIECCaXx;

[J oco3HaBaTh 3HAYCHUE TEOPETHUYECKUX 3HAHUU 10 XMMHUHU I IPAKTUYECKOM JAESITEIBHOCTU 4YEJIOBEKa;
CO3/1aBaTh MOJICIM M CXEMBI /ISl PeUIeHUs Y4eOHBIX U MO3HABaTEJIbHBIX 33/1a4; OHUMATh HEOOXOJIMMOCTh
COOIIOJICHUS TIPEANMCAHNM, TPeAaraéMpIX B HHCTPYKIHUAX MO UCTOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUU U Jp.

4. Coaep:xaHue MPOrpamMMbl « IKCHEPUMEHTAIbHAS XUMHS»
9 kaace (33 yaca, 1 yac Hemen0)

BBenenue B kypc «IKkcrnepuMeHTabHas XuMusi-9» (1 1)

BBoansblii nHCTpYyKTa)X 110 Th. XMMHs — HayKa SKCIIEpUMEHTAJIbHAS.

JlemoHcTpatMoHHbIA 3kcriepuMeHT Ne 1. OzHakomiieHHE ¢ J1a0OPAaTOPHBIM OOOpPYIOBAaHUEM; MPUEMBI
0e3omacHoOl paboThl ¢ HUM. BXxoHOE TecTHUpOBaHKE MO TEOPETUYECKUM U NMTPAKTUUECKUM 3HAHUIM 3a 8 Kiacc
Paszjnen 1. MHoroo6pasue XuMH4YeCKHX PeakKuuil B IKCIepUMeHTAJAbHON xumum (7 4)

Tema 1. Xumnueckue peakuuu (3 4)

[Tpaktuueckas padota Ne 1 «[IpaBunia TexHukH 6€30MaCHOCTH MPHU padboTe ¢ TaOOPATOPHBIM 00OPYTOBAHUEM.
[IpaBuna nosib30BaHUs HarpeBaTeIbHBIMU ycTpolicTBaMu» OBP B skcriepuMeHTaNTbHOM XUMUH .
JlabopaTtopusbrit onbIT Nel «/3ydeHne peakiiuu B3auMOJICHCTBHUS CYlIb(UTa HATPUS C IEPOKCUIOM BOJIOPOIa»
TennoBoii 3 pexT xumuaecknx peakmuii. [loasTHE 00 PK30- U SHAOTEPMUUECKHUX PEAKITHSIX.
JeMoHcTpaioHHbIi onbIT Ne 2 [IpuMepbl 3K30- U SHIAOTEPMHUYECKHX peakiuil. JleMOHCTpAlMOHHBIN OTIBIT
No 3 «TemnoBoit »ddekr pacTBopeHHs BemecTB B Boje» CKopocTh XUMHYECKUX peaxkuuii
JeMoncTpaionHbiii onbiT Ne 4 B3anmoneicTBME 1LHMHKA € COJSSHOM W YKCYCHOM  KHCJIOTaMH.
B3anMopelicTBre TpaHyIMPOBAHHOTO LIMHKAa W IIMHKOBOM IBLIM C COJSHOM KHCIoTOW. B3ammopeiicTBue
okcuna meau(Il) ¢ cepHO# KMCIIOTOM pa3HOW KOHIIEHTPAIMM TPH Pa3HBIX TEMIIepaTypax.

[Tpaktuueckast padota Ne2. M3ydyeHre BIUSHUS YCIOBHI MPOBEACHUS XUMHUUECKON PEAKIIMU Ha €€ CKOPOCTb.
JlabopaTtopusbiii onibIT Ne2 «CpaBHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIILHON CIOCOOHOCTH METAIITIOB)
IToaroroBka x ' 1A

Tema 2. JaexkTpoauTudeckas nuccouuanus (4 4)

DNEeKTpONUTHYECKAasT AWCCOLMALMS — TJIABHOE YCIOBHE MPOTEKAHUs Cpelbl IOJYyYEHHBIX PACTBOPOB C
IIOMOIIIBI0 UHAMKATOPA U JATYMKA IEKTPOIPOBOJIHOCTH.

JlaGoparopubliii onbIT Ne 4 «3aBUCHMOCTB 3JEKTPOIPOBOJIHOCTH PACTBOPOB CHUJIBHBIX 3JIEKTPOJIIUTOB OT
KOHLIEHTpAllMK HOHOBY» Peakiuu noHHOro oOMeHa.

JlaGopaTopHsiit onibIT Ne 5 «B3aumoeiicTBue ruipokcuaa 6apusi ¢ CepHOM KUCIO0TO» JlabopaTopHBIN ONIBIT
No 6 Peakniun oOMeHa MEX Iy paCTBOPaMH JIEKTPOJIUTOB.

[IpakTueckas pabota Ne3. «Onpenenenne KOHIEHTPALUU COJIH 10 3JIEKTPOIPOBOJHOCTH PACTBOPA»
IToaroroBka x ' 1A

[Ipaktnueckas pabota Ne4. PemieHue 5SKCHepUMEHTANbHBIX 337ad MO TeMe «DJIEKTPOJIUTUYECKas
nucconuanysty. Th

TecToBbIil KOHTPOIB MO pa3aeny «MHOrooopazue XUMUYECKUX PEaKIUii B IKCIIEPUMEHTAIbHON XUMUN
Paznen 2. IIpakTHKyM N0 H3y4YeHHMI0O CBOMCTB NPOCTBHIX BeEIIECTB: HEMETANJIOB M MeETAJIOB, HX
coexumHeHuii ( 2049)

Tema 3. CBoiicTBa rajoretosn (2 4)

I"anorensl: ¢puznyeckue M xuMudeckue cBoicTBa. CoeqMHEHUS rajloreHoOB. XJ0poBoaopo JlabopaTopHbIit
onbIT Ne7 Pacnio3HaBaHMe COJISIHOM KUCIOTBI, XJIOPUJI0B, OpOMUIOB, HOAUIOB U Hoxa.

Jlabopartopusiit omeiT Ne8. OTOenuBaromiyie CBONCTBa XJI0pa .

JIaGopatopHslif onbIT Ne9. B3anMHOe BbITECHEHHE TaJIOTeHOB U3 PacTBOPOB UX cosielt IIpakTuueckas pabora
Ne 5. «Onpenenenue conepxkaHus XJI0pUA-NOHOB B MUThEBOM Boae» Iloaroroska k [MA

Tema 4. CpoiicTBa Kuca0poaa u cepsl (4 4)

Kucnopona: nonyuenue u XumMu4eckie CBONCTBA.

HemoHcTpatmoHHbli onbIT Ne 7. «[lodydueHue u cobupaHue KUCIOpOJa B J1aOOpPaTOpUU U 3arlOJHEHUE UM
razoMeTpa»

JIaGopatopusiif onbir NelO. «'opeHue cepsl Ha Bo3ayxe U B kuciopone» Cepa. XUMHUYECKHE CBOWCTBA
CEPBL.

JleMoHCTpaloHHbIH onbIT Ne7. AjutoTponHbele Moaudukanuu cepsl. O3HaKOMIICHHE ¢ 0o0pa3lamMu cepbl U
e¢ mpupoaHBIX coeanHeHud. CoeTMHEeHUs Cephl: CEPOBOOPO, CEPOBOAOPOAHAs KUCIOTA. Cyabpuabl.



JlemoHcTpamoHHbI ormbIT Ne§ OOpasubl MpUPOAHBIX CylnbPUIOB U CcyinbhaToB. JJaGOpaTOPHBIA OMBIT
Nell KauecTBeHHble peaknuu Ha cyabGuA-uoHBl B pacTtBope. CoenuHenus cepbl: okcua cepbl (IV),
CEpHHUCTAs KUCJIOTA U €€ COJIN.

JIaGopatopusiii onbIT Nel2 KadecTBeHHbIE peakiuM Ha Cylb(UT- HOHBI B pacTtBope. COeMHEHUS CEpHI:
okcun cepsl (VI), cepHast KucioTa U €€ COJH.

JIaGopatopusiii ombiT Nel3 KadectBeHHble peaknuu Ha cynb(ar-uoHsl B pactBope. CBoMCTBa cepHOM
KHUCIIOTBHI.

JlaGoparopublii onbIT Nel4 V3ydeHue cBOWCTB CEPHOM KUCIIOTHI

[Toaroroska k TMA

Tema 5. CBoiicTBa azora u pocdopa (5 4)

A30T: (pM3HUECKHE U XUMUYIECKUE CBOMCTBA. AMMHUAK.

Hemonctpanronnsiit onbIT Ne9 Th Ilonyyenue amMmMuaka v €ro pacTBOPEHHE B BOJIE.

JlabopaTtopusbiit onbIT Ne 15 «OcHOBHBIE cBOMCTBa aMMHaka» CoJi aMMOHUS.

JlabopaTtopusbiit onbIT Nel6 B3aumopeiicTBue cosieit aMMOHUSI CO TreioyaMu A30THas KUCIIOTA.
JlabopaTopHsriit onbIT Ne 17. M3yuenne cBOWCTB a30THOU KUCIIOTHI

[Ipaktueckas pabora Ne 6. «OnpeneneHrne HUTPaT-MOHOB B MHUTaTelIbHOM pacTBope» Coiu a30THOU
KHCJIOTBI — HUTPATHI.

HemoHncTpannoHHbii onbIT Nel0 OOpa3siubpl NpUpPOAHBIX HUTPATOB U (Pocdaros.

JlaGoparopusbiii onblT Nel8 O3nakomiieHue ¢ a3oTHBIMU M (pochopHbIMH ynoOpeHusiMu. PacrnosnaBanue
a30THBIX ynoOpenuit. ®ochop. Coequrenus dpochopa: oxcun dochopa (V), oprodochopHas kuciora u ee
conu. docdopHbie ynoOpeHus

Jemonctparmonnsiit onbIT Nel1 O6pasier kpacHoro ¢gocdopa, okcuaa Gocdopa (V), npupoaasix GocdaTos.
JlabopaTtopusbiit onbIT Nel8 «I"openne cepsl u hochopa Ha BO3AyXe U B KUCIOPOIEH

[ToarotoBka k 'TA

Tema 6. CBoiicTBa yriepoaa u KpeMmHus (4 4)

VYrnepon, ¢usnyueckue cBOMCTBA. AJIOTPONHS yrieposa: anmas, rpaduT, kapouH, Qymiepenbl. XUMUIECKHe
CBOICTBa yriaepoja.

JlemoHCTpanoHHBIN OMBIT Nel2 Monenn KpUCTAIIMYECKUX pemeéTok anMaza u  rpadura.  OKCHABI
yriepoaa. YrapHblid M YIJIEKUCIBIA Ta3bl. YTOJIbHAS KHUCIOTa, KApOOHATHI

JlemoucTparmonHbIi onbIT Nel3 O0pa3iel MPUPOIHBIX KAPOOHATOB U CHUIIMKATOB.

Jlab6opaTtopusbiit onbIT Nel9 KauecTBeHHast peakuusi Ha YrIEKHUCIBINA Tas3.

JlaGopatopnsrit onbIT Ne20. KauecTBeHHast peaknusi Ha KapOOHAT-HOH.

JlaGopaTtopusbiii onibIT Ne 21 «B3anmoielicTBrE H3BECTKOBOM BOJIBI C YTIICKHCIIBIM Ta30M)

[Ipaktuueckas padbora Ne7. «I[lomyduenue okcuaa yrieponaa (IV) um usydeHue ero cBouctB. PacrmoznaBanue
kapOoHaToBy. KpemHMil 1 ero coequHeHus..

JlaGopaTopHbIii (3aHUMaTeNbHBIN) ONBIT No 22 «BpeIpamuBanue BOAOPOCIICH B CHIIMKATHOM KJIEE»
IToaroroBka x ' 1A

KonTtponsHoe TectupoBanue mno mnozpazneny «lIpakTUKyM IO H3Yy4EHHUIO CBONCTB MPOCTBIX BEIIECTB
HEMETAJJIOB UX COCIUHECHHI»

Tema 7. O01mue 1 HHANBHAYAIbHBIE CBOMCTBA METAJLIOB (5 1)

OO6mue (uznueckue U XMMHYECKHE CBOWCTBAa METAIUIOB: pPEAKIUU C HEMETaJUIaMH, KHCIOTaMH, COJIMHU.
BoccranoButensHbIe CBOMCTBA METANIOB. DNEKTPOXUMUYECKHI psil HAPSHKEHU METaIOB.

JlaGopaTtopHubiii onbIT Ne23. B3anuMoeiicTBue METa/NIOB € pacTBOpaMu coJiel. B3anmojelicTBre METaIoB
(MarHus, IIMHKA, JKeJe3a, M) C pacTBOpaMu KUCIIOT

Hemonctparmonublii onbIT Nel4. M3yuenue oOpasunoB metamnoB.  Illenouynsie meramibl. CoequHEHHS
LIEJI0YHBIX METAJJIOB

JemoHcTpaonsnblii  onbIT Nel5 BzaumonelictBue IIEJOYHBIX METAJJIOB c BOJIOH. CBoiicTBa
1IEJI0YHO3EMEIIbHBIX METAIIJIOB U UX COETUHEHMIA.

JemoncTpaoHHblid onbIT Nel6 BiaummopeiicTBue mIENOYHO3EMENbHBIX METaUIOB ¢ BoJoW. OOpasibl
BOKHEUIINX IPUPOAHBIX COCIUHEHUU MarHus, Kaiablus. CBOMCTBA COeIMHEHUN Kanblys. JKECTKOCTh BOAbBI
Jlaboparopubriii onbIT No24. O3HakOMIIEHHE CO  CBOWCTBAMH U TMPEBpAIICHUSIMH  KapOOHATOB U
T'HJIPOKapOOHATOB.

JIabopartopHsiit onbIT Ne25. YcTpaHeHue )KeCTKOCTH BOJIBI B JOMAITHUX YCIOBHSIX

CpoiicTBa anmoMuHHS. AMMOTEPHOCTh OKCHAA W TUAPOKCHUIA ATIOMUHUSL.

JIabopartopHsiii onbiT No26. [TomyueHne THAPOKCHAA aTIOMUHUS M B3aUMOJICUCTBHE €r0 C KUCIOTaMH U
meaogamu. JKeneso.

JlemoHcTpauroHHbIH ontbIT Nel7. OOpa3isl pyn skene3a. Cxuranue xeneza B KUCIOPOJIE.



JIaGopatopusiif onbIT Ne 27. «OkucIeHHe Kene3a BO BIAKHOM Bo3ayxe» CBOICTBa COCTMHEHUH jKeresa:
OKCHJI0B, TUJIPOKCUI0B U couield sxene3a(ll u IIT).

JIaboparopusriii onbiT Ne28 IMomyuenue ruapokcunos xkene3a(ll) u (1) u B3anmoeiicTBre UX ¢ KUCIOTAMHU
U I1eJI0YaMHu.
[TpakTideckas padora Ne8. PemieHne sKCmepuMEHTANBHBIX 3amad 1o Teme «OOme W WHIUBUAYyaIbHBIE
CBOMCTBA METAJIJIOBY.

[Toaroroska k TMA
KonTponsHoe TectupoBanue mno mnozapaszeny «lIpakTHKyM MO H3Y4EHHIO CBOMCTB IIPOCTBIX BEILIECTB
METAJUIOB HMX COCIMHEHUN»
Paznen 3. OCHOBBI ONBITHO-)KCIIEPUMEHTAJILHOI U MPOEKTHOM AeATeIbLHOCTH ( 5 )
Texnuka 0€30MAaCHOCTH MPHU BHIMIOJHECHUH CAMOCTOSITEIBHBIX OIBITOB W AIKCIEPHUMEHTOB B JIOMAITHUX
YCIIOBHUSIX U C UCII0JIb30BaHUEM 000PYI0BaHUS XUMUYECKOU 1a00paToOpUH.
[TpakTrdeckas padorta Ne9. ObparieHre co CTEeKIOM (CrubaHue CTEKITHHON TPYOKH, U3TOTOBJICHHE: TTUTICTKY;
KaMUIAPOB; MPOCTEHIIUX Y3JIOB; MPOCTEHIUX TPUOOPOB) XHUMHUYECKUU aHAIM3: KAYECTBEHHBIM U
KOJIMYECTBEHHBIN TeOpeTHUECKNE OCHOBBI OIMBITHO-3KCIIEPUMEHTAIBHON U MPOEKTHOMN AEATETbHOCTH.
Bbi0op Tembl poekTa.

[TnanupoBanue aesrenbHocTU. [loaroroska mpoekra. Coop nHpopmaIuu 1o 1aHHON TEME.
MonenrpoBaHue NPOEKTHOMN JIEeATEIbHOCTH. BhINoMHEeHEe yd4eOHbIX MPOEKTOB, ONBITHO-3KCIIEPUMEHTAIbHBIX
pabor.
[IpakTueckue padotel Nel10-12 o Temam NpoeKTOB yyaIuxcs
[ToarotoBka yueOHBIX MPOEKTOB K 3allIUTE
[Ipomexyrounas aTTecTarus.

3amuTa NpoeKToB
[Toaroroska k I'MA, BIIP: penienne npakTUKO- OpUEHTUPOBAHHBIX 33 JaHUN
[Tonroroska k I'MA, BIIP: penienre npakTHKO- OpUEHTUPOBAHHBIX 33 JaHUN
OO6o0menue, cucTeMaTH3ausl U KOPPEKIHs 3HAHUHM ydaluxcs 3a Kypc «XuMuueckas jJaboparopus», 8-9
KJIaCChI.
D opMBbI KOHTPOJISA
®opmupoBanrne UK T-koMneTeHTHOCTH 00y4aromuxcst
Y4eHUK HayuuTCs:

- HCIIOJIb30BATh Pa3HbIe MPUEMbI MOKCKAa UHPOpPMALMK HA NEPCOHATILHOM KOMIIBIOTEPE B 00pa30BaTeIbHOM
MPOCTPAHCTBE C UCIIOIB30BAHUEM 000pYIOBaHMS MUGPOBO TaOOpaTOPUH,

- UCTOJIb30BaTh Pa3IMYHbIE CIOCOOBI XpaHEHHS U BU3yaln3aluu HHGOpMaluu, B TOM YuCIie, B rpapuueckoit
dbopme
@®opMHPOBAHHE KOMIIETEHTHOCTH B  00J1aCTH  ONBITHO-DKCINEPUMEHTAJIbHON M  NPOEKTHOM
AeATeIbHOCTH
Y4eHUK HayduTCsl IUIAHUPOBATH M BBHIMOJHATH y4e€OHOE HCCIIEJOBAHME M Y4YEOHBIH MPOEKT, HCIOJB3Ys
o0opynoBaHue, MOJENH, METOIbl, MPHUEMBbI, aJeKBAaTHbIE HCCIeAyeMO MpolieMe. YUEHUK MOJYyYUT
BO3MOYHOCTh HAYUHUTHCS CAMOCTOSITENILHO 33a/[yMbIBAaTh, MNIAHUPOBAThH M BBHIMOJIHATH yueOHOE HCCIEA0BaHUE,
y4eOHBIN U COLMATbHBINA MPOEKT MO0 €CTECTBEHHOHAYYHOW HAIIPABICHHOCTH.
Y4er pe3yJibTaTOB BHEYPOUYHOI 1eSITEJIbHOCTH

@opMBI U IEPUOTUYHOCTD KOHTPOJIS

BxonHO# KOHTpOJIb MPOBOAUTCS B Hauaje y4eOHOro roja Juis MPOBEPKU HAYAIbHBIX 3HAHMM W yMEHUUH
oOyuaromuxcs.
Texyiuit KOHTPOJIb TPOBOAUTCS HA KaXJIOM 3aHATHH B OPME MeIarornueckoro HabmoJeHMs.
TecTOBBIN KOHTPOJIb OCYILIECTBIISIETCS IO OKOHYAHUU U3YUYEHUS KaXKJ0TO pa3zena.
[IpomexxyTouHas arTecTamusl MPOBOJUTCS B KOHIIE Yy4eOHOTO Trofa B ¢GopMe 3alIUThl MPOEKTa, MO3BOJSET
MPOBECTH AaHANU3 Pe3yIbTaTUBHOCTH OCBOCHHS OOYYAIOIIMMUCA OCHOB OIBITHO-IKCIEPUMEHTATHHON H
MIPOEKTHOM JEATEIbHOCTU JAaHHOTO Kypca BHEYPOUHOU AESATENbHOCTU « DKCIIEPUMEHTAIIbHAS XUMHUSI.

Kputepuu onieHKH pe3yJibTATOB 0CBOEHHS NMPOTrPaMMbl Kypca

Paborta oOydwarommuxcsi OLUEHHBAETCs MO TPEXYPOBHEBOM IIKaje, MPEAINOJaraiouiel Haludue ClIeayonX
YPOBHEW OCBOEHMS MTPOTPAMMHOTO MaTepualia: BBICOKUH, CPEIHUN, HU3KHIMA.

Bobicokuii ypoBeHb: 00ydarOIIMiiCs JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTb U 3aHMHTEPECOBAHHOCTb B
00pa30oBaTeIbHON JeATENbHOCTH, NPOSBIAET HHULUATHBY, HE MPOIYCKACT 3aHATUsS 0e3 yBaXHUTEIbHOMH
MIPUYHMHBI, TEMOHCTPUPYET BBICOKUI YPOBEHb 3HAHUH U

KOMIIETEHIINH, BJIaJieeT Ha BBICOKOM TBOPUYECKOM YPOBHE NMPHOOPETEHHBIMU B XOJ€ M3YYEHHs MPOrpamMMbl
YMEHUSMH U HaBBIKAMHU;



Cpennmii  ypoBeHb: OOyuaromuiics JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pa3oBaTeNIbHON JIEATEIBHOCTH, MPOSIBJISET XOPOUIMA YPOBEHb 3HAHWUN M KOMIETEHIMH;, WHUIMATHUBBI HE
IIPOSIBJIIET, HO CIIOCOOEH MOJIep>)KUBaTh MHULIMATOPA B IIPEUIAraéMoM I0JI€ JEATEIbHOCTH, B JIOCTATOYHOM
CTENEHHU BJIAJIEET M0JIyYaEMbIMU B XOJI€ U3yUEHUsI IPOrPaMMbl YMEHUSAMHU U HAaBbIKAMU;
Huskuii ypoBeHb: 00y4aromuiicsi AEMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh
B 00pa3oBaTelbHOM JAEATENBHOCTH, TOCEIIAeT 3aHATHS OT CiIydas K  CIydal, IIOKa3bIBaeT
YIOBJIETBOPUTEIbHBIM YPOBEHb 3HAHUW M KOMIIETCHIIMI, B ILIEJIOM CJIa00 BIIaJICET MOJYy4aeMbIMU B XOJI€
W3Y4EHHUS [IPOrpaMMbl YMEHUSMU U HaBBIKAMH.
®opmbl pe3yJIbTATOB OCBOCHHS POrpaMMbl BHEYPOUYHOM 1eATeJIbHOCTH
1. OT™MeTKa ypOBHS OCTHXKEHHM 00y4aroerocs B JJUCTE Me1arornueckoro HabJo1eH s,
2. 3amucH B KypHaJle y4€Ta O pe3yJbTaTUBHOCTH y4acTHsi OOyJaromMXCsl B MEPOIIPHTUSAX PA3HOTO BHUIA H
YpOBHS (IUILIOM, TpamMoTa, 01aroJapHoOCThb, IPYroe);
Ounenka TecTOBBIX padoT.
Tectbl, cocToslIMe W3 MSATH BONPOCOB MOXKHO MCHOJb30BaTh IOCIE H3YYEHUS KaXJO0ro MaTepuaia
(ypoxa).
Tect u3 10—15 BonpocoB ucnoab3yeTcs i MEPUOINIECKOT0 KOHTPOJIS.
Tect 13 20 BonpocoB HEOOXOAMMO UCTOIB30BATh ISl UTOTOBOTO KOHTPOJIS.
Ouenka pedepara.
Pedepar onenuBaeTcs no cieayronmM KpUTepUsm:
* coOmoaeHue TpeOoBaHUM K €ro 0(OpMIICHHIO;
* HEOOXOIMMOCTb U JOCTaTOYHOCTD ISl PACKPBITHS TEMbI PUBEJCHHON B TeKCTE pedepara nHpopmanuu;
* yMeHHEe 00yJaromerocsi CB00OIHO M3JlaraThb OCHOBHBIE HJIEU, OTPaKEHHBIE B pedeparte;
* CIIOCOOHOCTH OOYYAIOMIErocsl MOHATh CYTh 3a/1aBa€MbIX YWIEHAMM aTTECTAllMOHHONM KOMHCCHH BOIIPOCOB U
chopMynupoBaTh TOYHbIE OTBETHI HA HUX.
Ouenka npoekra.
IIpoexT oleHHMBaeTCs MO CIEIYIOUUM KPUTEPUsIM:
* coOmoaeHue TpeOoBaHUM K ero 0(POPMIICHUIO;
* He00XOAUMOCTb U IOCTaTOYHOCTb Ul PACKPBITUS TEMBI IPUBEJACHHON B TEKCTE MPOEKTa MH(POPMALUY;
* yMEHHUE 00y4aroUIerocst CBOO0HO U3JIaraTh OCHOBHBIE HJIEH, OTPAXKEHHBIE B IPOEKTE;
* CIIOCOOHOCTH O0YYaIOLIErocsl MOHATh CYTh 33aJjaBa€MbIX WICHAMH aTTECTAl[MOHHON KOMHCCHH BOIPOCOB U
c(popMyJINpPOBATH TOYHBIE OTBETHI HA HUX.

TemaTHka HCCI€I0BATENbCKHX U MPOEKTHBIX PadoT ¢ MCNOJIb30BaHUEM 000PYI10BAHUS

neHrTpa «Touka pocray:

1. M3yueHue mea04yHOCTH Pa3InYHbIX COPTOB MbUIA U MOIOIIUX CPEJCTB.

. IHiMKaTopHble CBOMCTBA Pa3JIMYHbIX PaCTEHUH U LIBETOB (C omnpeneneHueM pH pacTBopos).
. Onpenenenue kayecTBa Xj1e00NneKapHON MyKH U xJie0a.

. Onpenenenue kayecTBa KUCIOMOJIOYHBIX MPOIYKTOB.

. Onpeznenenue 3aBUCUMOCTH W3MeHeHMsI pH LenbHOro u nacTepu30BaHHOTO MOJIOKA OT CPOKOB XpaHEHHUSI.
. 3yuenue >3 peKTUBHOCTH pa3IUYHbIX COJIEBBIX I'PEIIOK.

. KoHcTpynpoBanue «XMMHYECKHX TPENIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKLIUSX.

. CuHTe3 «MajlaxuTa» B Pa3IUYHbIX YCIOBUIX.

9. N3yyeHne KOppO3UH jKejle3a B pa3InYHbIX YCIOBUSX.

10. BiusiHue cBeTa U KUCJIOPOJia Ha CKOPOCTh PA3JIOKEHUs PACTBOPA MOAN 1A KaJIUs.

11. Onpenenenne kayecTBa BOJONPOBOIHON BOIBI.

12. JKéctkocThb BoJbl. CrIOCOOBI ONpeieneHus sKECTKOCTH BOIBI.

13. bymaxknas xpomaTorpagus. XpomaTorpapuueckoe pas3/ielieHue BeleCTB.

14. XpycranpHoe cTeks10. MOKHO JIM UCTIOIb30BaTh U1l XPAHEHHUS MU ?

01N D B~ WD



TemarTuueckoe INIAHUPOBAHUE

Neni/n

Tema pa3snena K-Bo yacos | JIabopatopHbie IIpakTH4eckue
padoThI padoThI
Pa3nes 1. MHoroo0pasue XuMH4eCKMX peakuii B JKCIIEPMMEHTAJIbHONH XMMHH -/4ac

Tema 1. Xumnueckue peakuuu 3 2 2
Tewma 2. DnexTpoauTuyecKas 4 4 2
JIVCCOLTAITUS
Pa3nen 2. [IpakTHKYM MO U3Y4Y€HHIO CBOICTB MPOCTHIX BEIIECTB: METAJJIOB U HEMETAJLJIOB, HX
coequneHuii  -20uyac
Tewma 3. CBoiicTBa raJIoreHOB 2 3 1
Tema 4. CpoiicTBa KUCIIOpOAa U 4 4 0
cephl
Tewma 5. CoiicTBa azota u ¢pocdopa | 4 5 1
Tewma 6. CBoiicTBa yriepoaa u 4 4 1
KPEMHHUS
Tema 7. O0mue u MHANBUAYATBHBIE | 6 6 1

CBOIMCTBAa METAJJIOB

Paznen 3. OcHOBBI ONBITHO-)KCIIEPUMEHTAJIBLHON U MPOEKTHOM AesITeILHOCTH - 64ac

Hroro

33 28

9




6.IlepevyeHnb 1OCTYNHBIX HCTOYHMKOB HH(OPMALIUH
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