Pa0ouasi nporpamMma 1o BHEYpO4HO# AeATEJbHOCTH « JKCIEPUMEHTAJIbHAS XUMMS»
¢ CIO0JIb30BaHNeM 00opynoBanus KBantopuyma

IosicHUTEILHAA 3aNNCKA

PaGouas nporpaMma cocTaBJieHa HA OCHOBe :

v TlocranoBnenue [IaBHOrO  rOCYNapCTBEHHOIO  CaHUTAapHOro  Bpada  Poccuiickoii  ®emepamum ot 30.08.2024 Ne 10
"O BHeceHun u3MeHeHuss B caHuTapHble mnpaBuia CII 2.4.3648-20 "CanuTapHO-3MHMIEMHOJIOTHYECKHE TpPeOOBaHUS K OpraHU3alUsIM
BOCIUTAHUSI U OOy4YeHHS, OTAbIXa M O3I0POBJIECHUS JETe M MOJOJSKH'", YTBEp)KICHHbIE MOCTAHOBJIEHHWEM [ JIaBHOrO rocynapCTBEHHOIO
canutapHoro Bpaya Poccuiickoit ®enepaunu ot 28.09.2020 Ne 28"

v’ TlonoxeHue 0 CTPYKTYPE, NOPAAKE Pa3pabOTKU pabounx IporpaMm, y4eOHbIX KypcoB, IIPEAMETOB, AUCHMILINH (Moxyneil) MBOY CIII Ne 45

v Vuebusiii iman MBOY CIII Ne 45 wa 2024 — 2025 y4eOHBIH 1O/,

C yuerom:

Mertoandeckux peKOMEeHIaIni MUHUCTEPCTBA npocBenieHust Poccuiickoit deneparuu no «Peanuzamum o0pa3oBaTeIbHBIX IPOTPaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOIMYECKOM HANpaBIEeHHOCTEH 10 XUMHUU € UCIIOIb30BaHNEM 000pynoBaHus ieHTpa «Touka poctay (yTBEpKIEHBI
pacrnopspkeHreM MunucTepcTBa npocsemnienus Poccuiickoit @eneparuu ot 12 ssaBapst 2021 r.Ne P-6).

Hcnonp3oBanus HATJSTHO-TUIAKTHUECKUX ITOCOOMA 1 000pynoBaHus 1eHTpa «KBaHTOpHYyMY

Vuebnuk: Xumus. 9 kimace: yueb. mist obmeoopazosar. opranuzanuii/ O.C. I'abpuensnH, U.I'. Octpoymos, C.A. CnagkoB — 3-e uzn.— M.:
[Ipocemenue,2021

Ha 6a3e nentpa «KBantopuym» obecrieunBaeTcs peain3aliis IporpaMM eCTECTBEHHOHAYYHON M TEXHOJIOTUYECKON HAIIPaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHHUSIMH 3aKOHOATENLCTBA B chepe 00pa3zoBaHUs U ¢ yU€ToM pekomeHaanuii deaepaibHOTo onepaTopa
yueOHOTro npeameTa «XUMUs».

KommiekT o6opynoBanus rieHTpa «KBantopuym» obecrieunBaet 3pPeKTUBHOE TOCTHKEHHE 00pa30BaTEIbHBIX PE3YIHTATOB 00 yUAIOIIMMHUCS 110
porpamMMaM €CTeCTBEHHOHAYYHOH HAINPaBICHHOCTH, B TOM YHUCIIe sl POPMUPOBAHUS H300pETaTEIhCKOT0, KPEaTHBHOTO, KPUTHYECKOTO MBIIIUICHUS,
pa3BUTHs (PYHKIIMOHAIBHOW IPAMOTHOCTH Y 00YYaIOIINXCsl, B TOM YHCIIE €CTECTBEHHO-HAYYHOI. .

CoBpeMeHHBIE IKCTIEPUMEHTAIBHBIE HCCIIEOBAHUS IO XUMUH YK€ TPYIHO MPEACTaBUTH O3 UCTIOIh30BAHUS HE TOJILKO aHAIOTOBBIX, HO U ITU(POBHIX
U3MEpUTENbHBIX TprbopoB. B denepansuom ['ocymapctBennom O6pazosarensaoMm Cranmapte (PI'OC) mpomnucaHo, 94TO OJHUM U3 YHUBEPCATBHBIX
y4eOHBIX ACHCTBUNA, MIPUOOPETAEMBIX YUALIUMUCS, TOJDKHO CTaTh YMEHHUE «IIPOBEJICHUS OMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHUM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHH C MCIOJIb30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOpoBY». LIINpOoKHii CIeKTp AATYUKOB MO3BOJISET



y4YalumMcs 3HaKOMUTBCS C TapaMeTpaMu XUMHUYECKOT0 3KCIIEpUMEHTA He TOJIbKO Ha KaYeCTBEHHOM, HO M Ha KOJIMYeCTBEHHOM ypoBHe. Lludposas
nmaboparopus MO3BOJISET BECTU AJIUTENbHBIN 3KCIEPUMEHT J1aXKe B OTCYTCTBHE HKCIIEPUMEHTATOPA, a YACTOTa MX U3MEPEHUI HEeTOABIaCTHA
YEJI0BEUECKOMY BOCIIPUSTHUIO.

B npouiecce popmMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN yUeHUK 00ydaeTcss MpeICTaBIsITh HH(POpMaLHio 00 HCCle0BaHNN B YETHIPEX BUAAX:

°B Bep6a.an0M: OIMUCBIBATh SKCIICPUMEHT, CO3/1aBATh CIOBECHYIO MOJICIIb OKCIICPUMEHTA, q)HKCHpOBaTB BHUMaHHEC Ha U3SMEPACMBIX BCIWYNHAX,
TCPMHUHOJIOTUHU;

°B T216J'II/I‘-IHOMZ 3aIllOJIHATH T3.6J'II/H_U>I JAaHHBIX, JIC)KAIUX B OCHOBC INIOCTPOCHU A I‘pa(bI/IKOB (HpI/I 9TOM Yy y4allluXCqd BO3HUKACT IICPBUIHOC
MPEeACTABICHUE O MacIITabax BEJIMUNH);

* B Tpa)UeCKOM: CTPOHUTH IpaMKH 1O TAOIUIHBIM JaHHBIM, YTO TAaET BOBMOXKHOCTB NIEPEX0/1a K BBIIBMIKCHHUIO THITOTE3 O XapaKTepe 3aBUCUMOCTH
MEXy BETHYMHAMH (TIPH TOM yYHUTEIh MIOKA3bIBAET MPEUMYIIECTBO B BU3yaIN3allii 3aBUCHMOCTEH MEXIy BEIMIMHAMH, HATIISITHOCTD U
MHOTOMEPHOCTH);

¢ B BUJIC MaTCMaTH4YCCKUX ypaBHeHI/If/'Ii JaBaThb MaTEMaTHYCCKOEC ONMCAaHUE B3aUMOCBA3U BCIIMUYHUH, MATEMATUYICCKOC 0606I_HCHI/IC.

[Tepexoa OT KaX0T0 ATamNa NpeACTaBICHNS HH()OpMALMU 3aHUMAET JOBOJIFHO OOJIBIION IPOMEXYTOK BpeMeHH. B 8 kiraccax 3ToT npornecc
HE00X0/IMM, HO B CTapIIMX KJIaccaX MOYKHO ObUIO OBl 3TO BpeMsl MOTPATUTh Ha pelieHre 0ojee BaxHbBIX 3a7a4. B aToM muiane uudpossie 1abopatopun
CYILECTBEHHO 3KOHOMST BpeMsI.

OT10 BpeMst MOXKHO NOTpatuth corinacHo @I'OC Ha popmupoBaHue UCCIIETOBATEILCKUX YMEHUHN yUaITUXCsl, KOTOPBIE BBIPAXKAIOTCS B CIICTYIOIITUX
JNEUCTBUSAX:

* OIIpECIICHUE MPOOIICMBI;

* IOCTAHOBKA MCCIIEIOBATEIBCKON 3a/1a4H;

* [JIJAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOECHHUE MOJEIIEH;

* BBIJIBM)KEHHE THIIOTE3;

* SKCIIEpUMEHTAJIbHAS MTPOBEPKA TUIIOTES;

¢ aHaJIn3 JaHHBbIX 3KCIICPUMCHTOB UJIN Ha6JIIOI[CHI/II>'I;

* (opmynrpoBaHuE BHIBOJOB.



eas n 3agaun:

1. Peanu3anust OCHOBHBIX 00I11€00pa30BaTeIbHBIX IPOTPaMM 0 Y4eOHBIM MPEAMETaM €CTECTBEHHOHAYYHOM HAIlPaBICHHOCTH, B TOM YHUCIIE B PaMKaxX
BHEYPOUHOI1 1eATeIbHOCTH 00y4YaIOUINXCs;

2. BBeJICHUE COBPEMEHHBIX CPEJCTB O0YUYEHHS M BOCITUTAHUS 711 U3y4eHUS (B TOM YHCIIE SKCIIEPUMEHTAIBHOTO) TUCIUILINH (MOIYJIei)
€CTECTBEHHOHAYYHOW HAIIPAaBJICHHOCTH MPH peanu3aliii OCHOBHBIX 00111€00pa30BaTebHBIX TPOrpaMM U JIOMOJHUTENIBHBIX 00111e00pa30BaTeIbHBIX
MpOrpaMM, B TOM YHCIIE IJIsl PACHIUPEHUS COMIEPKaHUs yUeOHOTO TpeaMeTa « XUMUSD».

3. BOBJICUEHHUE YYAIIUXCS B MPOEKTHYIO JIEATEIbHOCTh
MecTo Kypca B 00pa3oBaTeIbHOM Mpolecce:

[Tporpamma BHEYpPOUHOI 1EATENFHOCTH «JKCIEPUMEHTAIBLHAS XUMHS» pa3paboTaHa s ydyanmxcs 8-9-ro kjacca u paccyuran Ha 33 yaca.
(mpoBeneHre 3aHATUI B TEYCHUH BCETO YIEOHOTO ro/1a).

®opma opraHu3aliii BHEYPOYHOMH AeATEJbHOCTH — IPAKTUUYECKUE 3aHATHS,3KCKYPCUT

INJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOI'PAMMBI

JINYHOCTHBIE pPe3yJabTAThI

| onpeneieHne MOTUBALIMY U3YYEHHUs yueOHOro MaTepuarna;

| olleHMBaHHE YCBAaUBAEMOTr0 y4eOHOTO MaTepHalia, HCXO/s U3 COLMANbHBIX U JIMYHOCTHBIX IIEHHOCTEH;

] MOBBIIIEHUE CBOETO 00Pa30BaTEIbHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YUEHHIO OCHOBHBIX HCTOPUYCCKHX COOBITHIA, CBI3aHHBIX C PA3BUTHEM
XMMHH U OOIIECTBA;

] 3HaHWE TTPaBUJI IOBEACHUS B UPE3BbIYAHBIX CUTYaLUsIX;

"] OIICHHBAHKE COIMAIBHON 3HAYMMOCTH MPOQECCHIA, CBI3aHHBIX C XUMHEH;

'] BJIaJieHHE TIpaBUIaMy 0€30MaCHOTO OOpaIeHUsI ¢ XMMHUYECKUMHU BEIIECTBAMH M 000PYAOBAaHHEM, TIPOSBIICHUE SKOJIOTUUECKON KYIbTYPHI.
MeTanpeaMeTHbIe pe3yJbTAThI

PeryasTuBubie YY/I ;



'] meneronaranue, BKIFOYas TOCTAHOBKY HOBBIX II€JIeH, TpeoOpa3oBaHKe MPAKTHIECKOW 3aja4M B TIO3HABATEILHYIO, CAMOCTOSTEIIbHBIN aHATN3
YCJIOBHH JTOCTHIKEHUS 1€ HAa OCHOBE YYETA BBIJICJICHHBIX YUUTEJIEM OPUCHTHPOB JCHCTBUS B HOBOM Y4eOHOM MaTepHalie; TNIaHUPOBAaHUE ITyTH
JIOCTHIKCHMUS 1IEJICH;

'] ycTaHaBJIEHUE 1IEJIEBBIX MPUOPHUTETOB, BBIJICIICHUE AIbTEPHATHBHBIX CIIOCOOOB JTIOCTHKEHUS 1IeTTH U BEIOOP Hanbosee 3 HeKTUBHOTO Croco0a;
(] yMeHHE CaMOCTOSITEIbHO KOHTPOJIIMPOBATH CBOE BpeMs U YIPABIIATh UM

; ] yMEHHE IPUHUMATD PEUICHHUS B TIPOOJIEMHOM CUTYAIIHH;

] mocTaHOBKA Yy4e€OHBIX 3a]1a4, COCTABIICHHE IJIaHA U MOCJICI0BATEILHOCTHU JICHCTBHIA,

"] opranu3zamus pabodero Mecra MnpH BBHITIOJTHECHUH XUMHUYECKOTO IKCIIEPUMEHTA;

] MPOTHO3UPOBAHUE PE3YJIFTATOB O0yUEHUSI, OLIEHUBAHNE YCBOEHHOTO MaTepHalia, OleHKa KaueCTBa ¥ YPOBHS MOJIYYCHHBIX 3HAHUN, KOPPEKIIUS
IUIaHA U CrIoco0a MeHCTBUS TpU HEOOXOJUMOCTH.

ITo3naBartenbHbie YY /:

| IOUCK U BBIJETICHHE HH(POPMALINY;

"] aHanmu3 ycioBUi U TpeOOBaHUH 3a/1a4H, BEIOOP, COMOCTABICHUE M 0OOCHOBAaHHUE CII0c00a PeIIeHus 3a1a4H;

"] BBIOOp Hanbosee 3(PPEeKTUBHBIX CITOCOOOB PEIICHHS 33]]a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

"] BBIIBMIKEHUE M 0OOCHOBaHME THIIOTE3bI, BBIOOP criocoba e€ MpoBepKH;

| caMOCTOATENIbHOE CO3/IaHUE AITOPUTMA AEATEIBHOCTH IIPU PELIEHUH PO0IJIEM TBOPUECKOTO U IIOMCKOBOIO XapaKTepa;
"] yMeHUs XapaKTepH30BaTh BEILIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAM;

| onuchIBaHUE CBOMCTB: TBEPBIX, JKUAKHUX, Fa3000pa3HbIX BELECTB, BBIICIECHUE UX CYILIECTBEHHbIX IIPU3HAKOB,;

| m300pakeHue cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (POPMYIT U CYIIHOCTH XMMUYECKUX PEaKIUi ¢ TOMOIIbI0 XUMUYECKUX
YPaBHEHUN;

| mpoBenieHue HAOTIOACHU, OTMCAHNE TIPU3HAKOB U YCIIOBUH TEUEHUSI XUMUYECKUX PEaKIIUi, BBIMOJHEHUE XUMHUYECKOTO KCTICPUMEHTA, BBIBOIBI HA
OCHOBE aHaJIn3a HaOJI0IeHUH 32 SKCIIEPUMEHTOM, pPellieHue 3ajiay, MOJy4yeHUe XUMUYeCKO nH(OpPMaILIUK U3 Pa3IMYHBIX HICTOYHUKOB;

U YMCHHEC OPTraHU30BbIBATH UCCIICAOBAHUC C LCIIBIO IPOBCPKHU I'MITIOTC3;

| yMeHHE JieNaTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTHUHN) U BHIBOJIBI;



"] yMeHue 0ObEKTUBHO OLIEHUBATh HH(POPMAIIMIO O BEHIECTBAX U XMMUYECKUX MPOLIECCAX, KPUTHUECKH OTHOCUTHCS K MCEBAOHAYYHOM HH(pOpMAIIHH.
KommyHnukatuubieYY /1
| HOJTHOE ¥ TOYHOE BBIPA’KEHHE CBOMX MBICJIEH B COOTBETCTBUH C 3a/1a4aMU M YCIOBHSIMA KOMMYHHUKAIMH;

] aZleKBaTHOE UCTIOIh30BAHUE PEUYEBBIX CPEACTB VIS y4acTHsl B IUCKYCCUU U apTyMEHTAIIMH CBOCH MO3HIIMY, YMEHHE TPEACTaBISITh KOHKPETHOE
coJiep)KaHue ¢ COOOIICHHEM €T0 B MUCHbMEHHOM U YCTHOHM (pOopMe, OTIpeIelIeHUe CITIOCOO0B B3aUMOJICHCTBUS, COTPYTHIHYECTBO B TIOUCKE U cOOpe
nHpopManuu;

'] ompenesieHne crmoco00B B3aUMOICHCTBUSA, COTPYAHUYECTBO B TIOUCKE U cOOpe nHGOPMAIINH, YIacTHE B AUAJIOTE, INIAHUPOBAHUE OOIIUX CIIOCOOOB
paboThI, MPOSBICHNE YBAXHUTEIHHOTO OTHOIICHHUS K IPYTUM y4aIlUMCs; OTUCAHNE COACP)KaHUS BBITOTHIEMBIX JCHCTBUH C IENIbI0 OPUCHTUPOBKH B
MPEMETHO- IPAKTUICCKOH IEeATSILHOCTH; YMEHHSI YIYUTHIBATh Pa3Hble MHCHUS M CTPEMUTHCS K KOOPAMHAIIMH Pa3IMIHBIX TIO3HUIINN B
COTPYTHUYECTBE;

"1 hopmynHpoOBaTh COOCTBEHHOE MHEHHE U MO3UIIUIO, apT'yMEHTHPOBATh U KOOPIUHUPOBATH €€ C TIO3ULUSAMH NMAPTHEPOB B COTPYTHUYECTBE MPH
BBIPaOOTKE OOIIETO PEIIeHUsI B COBMECTHOM JIEATETLHOCTH;

] OCYIIIECTBIIATH B3aMMHBINA KOHTPOJIb U OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIMMYIO B3aMOIIOMOIITh;
| mIaHUpPOBaTh O0IIKE CIIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIUIO, OLIEHKY AeUCTBUN MapTHEPA, yMETh YOSKIaTh;

| MCTI0JIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEJCTBA Ul OTOOPaKEHHsI CBOMX YyBCTB, MBICJIEH, MOTHBOB U MOTPEOHOCTEH; 0TOOpaXkaTh B peuu
(onmcanue, 0OBsICHEHNE) COJIEPIKAHHE

COBEpIIIAEMBIX JICUCTBUH, Kak B ()OpME TPOMKOM COIMATTM3UPOBAHHON PeUH, Tak U B opMe BHYTpEHHEH peun;

"] pa3BMBaTh KOMMYHHKATHBHYIO KOMIIETEHIIHIO, UCTIONB3Ys CPEACTBA YCTHOW U MUChbMEHHON KOMMYHHUKAIIMH MPH paboTe ¢ TeKCTaMH YIeOHHKA U
JOTIOJTHUTEIBHOM JTUTEPATypOd, CIIPABOYHBIMHU TAOJIUIIAMH, TIPOSBIISITh TOTOBHOCTh K YBXCHHUIO WHOW TOYKH 3PEHUS MPH 0OCYKICHUU PE3yJIbTaTOB
BBITIOJTHCHHOU PaOOTHI.

IIpenmeTHble pe3yJIbTAThI

OO0yuaromuiicss HayYuTCs:

] mpUMEHSTh OCHOBHBIC METO/IbI ITO3HAHMS: HAOIIOCHNE, H3MEPEHUE, SKCIIEPUMEHT;

] omMCHIBATH CBOMCTBA TBEPABIX, KUIAKUX, TA3000pA3HBIX BEIIECTB, BBIJCISSI UX CYIIECTBEHHBIE MPU3HAKHY;

| pacKpbIBaTh CMBICJ 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYJISIPHON TEOPUH;



"] pa3nu4aTh XUMUYECKUE U (PU3NYECKHE SIBICHHUSA,

"] Ha3BIBATh MPU3HAKU M YCIOBUS MPOTEKAHU XUMUYECKUX PEaKIIHii;
'] coOmronath mpaBmiia 0€30MacHON PabOThI MPY MTPOBEJICHHUH OIIBITOB;
"] moNIB30BaThCS TAOOPATOPHBIM 0OOPYOBAaHUEM U TIOCYIOM;

"] monmy4atb, cobupaTh ra3o00pa3Hble BEIIECTBA U PACIO3HABATH MX; XapaKTEPH30BaTh (PU3NUECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX COCTUHEHUH, TPOBOAUTH OIBITHI, TOATBEPKIAIOIINE XUMUUECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUUYECKHX BEILECTB;

"] pacKpbIBaTh CMBICI MIOHATHS «PaCTBOP», BEIUUCIIATh MACCOBYIO JIOTIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEICIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA;

"] XapaKTepu30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON PEHIETKU, ONPEENATh BUI XUMUYECKOH CBSI3H B
HEOPraHUYECKUX COCAUHECHUSAX;

[ PACKPBIBATE OCHOBHBIC ITOJIOXKCHUA TCOPUU BHGKTpOHHTH‘ICCKOﬁ aucconuanuu, COCTABJIAIThL YPAaBHCHUSA BHGKTPOHHTHHGCKOP'I Jucconuanmm KUCiaoT,
IeJI04eH, CoNel M peakIuii HOHHOTO OOMEHa;

[ PaACKpBIBATE CYIIHOCTE OKUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, OIpEaACIATh OKUCIIUTEIb U BOCCTAHOBUTECIb, COCTABJIATE YPABHCHUA
OKHCINTCIBHOBOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

| Ha3bIBaTh (AaKTOPBHI, BIUSIONINE HA CKOPOCTh XUMHYECKOM peaklnu;
] XapakTepu30BaTh B3aUMOCBSI3b MEXKy COCTABOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAIJIOB U METAJIIOB;

| IPOBOJUTDH OMBITHI 1O MOTYYEHUIO U U3YUYEHUIO XUMHUYECKUX CBOIMCTB Pa3IMYHbIX BEIIECTB; [ | IPaMOTHO 0OpaIaThCs C BEIIECTBAMHU B
IOBCEIHEBHOMN XU3HU.

OOyyarommiicst MOJTYYUT BO3MOKHOCTh HAYYHUTBCS:

| BBIABUTATH U TPOBEPSITH SKCIIEPUMEHTAIILHO TUTIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE X COCTaBa U CTPOCHHUS, MX CIIOCOOHOCTH
BCTYNAaTh B XUMUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTAX Pa3INYHbIX XUMUYECKUX PEaKIil;

[ XapaKTEPHU30BaTh BEIICCTBA 110 COCTaBy, CTPOCHHIO U CBOfICTBaM, YCTaHAaBJIMBATh NPHUYHNHHO-CJICACTBCHHBIC CBA3U MCXKAY AaHHBIMU
XapaKTCPUCTHKAMU BCUICCTBA,

"] cOCTaBIIATh MOJIEKYJISIPHBIE U MOJIHbIE HIOHHBIE YPaBHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;



[ IIPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA NPOABJIATH OKUCIUTCIBHBIC NI BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘léTOM CTEIICHEH OKHCIICHHUS
9JICMCHTOB, BXOOAIIHUX B €I'0 COCTAaB,

"] BBIIBUTATH U MPOBEPSTH SKCIEPUMEHTATIBHO TUTIOTE3bI O PE3yIbTaTax BO3ACHCTBUS PA3IHMUHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUUECKOM

peakuuu;
"] uConb30BaTh MPUOOPETEHHBIE 3HAHUS TSl SKOJIOTHYECKHA TPAaMOTHOTO TIOBEJICHUSI B OKpY KalOIIel cpeae;

"] MCTIOJIB30BaTh MPHOOPETEHHBIC KIIOUYEBbIC KOMITETEHITUH IPU BHIMOJTHEHUH IPOEKTOB U PEIICHUN yU4eOHO-UCCIIEIOBATEIBCKUX 33124 M0 U3YICHHIO
CBOMCTB, CITIOCOOOB IMOJIYYE€HHUS U PACIIO3HABAHHUS BELIECTB;

] 00BEKTHBHO OLICHUBATH HHPOPMALIMIO O BEUIECTBAX U XUMUUECKUX IpoIeccax;

[] oco3HaBaTh 3HAYCHUEC TCOPCTUUCCKUX 3HAHUM 110 XUMUH JIIsL HpaKTHHGCKOﬁ ACATCIIBHOCTH YCJIOBCKA; CO3aBaTb MOJCINU U CXCMbI IJI PCILICHUA
y‘IGGHLIX U ITO3HABAaTCJIBHBIX 3aAa4. IOHUMAaTh HGO6XOIII/IMOCTL COGJIIO,Z[GHI/ISI HpGIIHHC&HPIﬁ, npeajaracMbiX B HHCTPYKIUAX MO UCIIOJIb30BAHUIO

JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.

ConepmaHne IporpaMmal «3KCHepHMeHTaJILHaH XUMUs»
8-9 knacc (33 yaca, 1 yac Hemes10)
BBenenue B Kypc «IKcriepuMeHTaIbHast XUMHsI-8-9» (1 1)
Bsoanslil nHCTpYKTax 1o Th. XuMus — Hayka SKCIIEpUMEHTAJIbHASL.

JlemoHcTpannoHHbIH skcniepumMedT Ne 1. O3HaKoMieHHE ¢ 1ab0paTOPHBIM 000pyAOBaHHEM; TPUEMBI Oe30MacHO paboThl ¢ HUM. BxonHoe
TECTUPOBAHHUE 110 TEOPETHYECKUM M MIPAKTUUECKUM 3HAHMAM 3a § Kitacc

Pazjnen 1. MHorooopa3ue XuMHUYECKUX PeaKIUil B IKCNEPUMEHTAILHOI xumuu (7 4)

Tema 1. Xumnueckne peakuuu (3 4)

[Tpaktrueckas padota Ne 1 «IIpaBuiia TexHukH 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM o0opynoBanueM. [IpaBuia mojgb30BaHUs
HarpeBareybHbIMU ycTpoiicTBamMu» OBP B skcriepuMeHTanbHOM XUMHUHT JlaGopaTopHBIii OTIBIT
Nel «M3yueHne peakiuy B3auMOJICHCTBHSI CYIb(UTA HATPHUS C IEPOKCUIOM BOJOPOIAY

Tennooi a3 pext xumuueckux peakiuii. [TorsiTHE 00 PK30- U YHAOTEPMUIECKUX peakiusx. JlemoHcTparmoHHbI onbIT Ne 2 [Ipumepbr 3k30- H
SHIOTepMHUUYECKUX peakiuil. JlemoHcTpannonHblid onbIT Ne 3 «TemoBoit s ekt pacTBopeHus BemiecTB B BoJe» CKOPOCTh XMMUYECKUX PeaKIni



JemoHcTpanronHblil onbIT Ne 4 B3auMoieiicTBUEe LIMHKA C COJSIHOM M YKCYCHOM KHUCIOTaMu. B3anmonaeicTBHe rpaHyJIMpOBAHHOTO IIMHKA M
LMHKOBOM MBUIM C COJISTHOM KkucioToil. B3aumopeiictBue oxcuaa meau(ll) c cepHolt KMCIOTOM pa3HOW KOHLIEHTPALMKA MPH Pa3HBIX TeMIEeparypax.

[Tpaktrnyeckas pabora Ne2. MzyueHue BIUSHUS YCIOBHIA MIPOBEACHUS XUMHUECKON PEaKLIMU Ha €€ CKOPOCTb.
Jlaboparopuslii onbIT Ne2 «CpaBHHUTENIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIIBHOM CIIOCOOHOCTH METAJIOB)

IToaroroska k ' A

Tema 2. JaekTposuTnyeckasi nuccounanus (4 4)

DNEKTPOIUTHUYECKAS JUCCOLMALUS — [VIABHOE YCIIOBUE IPOTEKAHUS PEAKIUI B pacTBOpax.

JemoHcTpanronHblil onbIT NoS McnbiTaHre paCTBOPOB BEILIECTB HA AJIEKTPUUECKYIO MPOBOJIUMOCTbD.

JeMoHCcTpaiMOHHBIN ONBIT Ne6 «DIEKTPOJIUTHI U HEAJIEKTPOJIUTBDY DJIEKTPOIUTHYECKAS TUCCOIUAIINS KUCIIOT, IIEJI0YEH U COJIEH.

Jlabopartopuslit onbIT Ne 3. «CusbHBIE U clla0ble AIEKTPOIUTHDY OnpeeneHne KUCIOTHOCTUOCHOBHOCTH CPE/IbI MOJTYyYEHHBIX PACTBOPOB C MIOMOIIBIO
MHAMKATOpa U JaTYHUKA 3JIEKTPOIMPOBOAHOCTH

JlaGopaTopuslif onbIT Ne 4 «3aBHCUMOCTB 3JIEKTPOIPOBOJHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOIUTOB OT KOHIICHTPAIMU HOHOB» Peakunu HOHHOTO
oOMeHa.

JlaGopatopHslii onbIT Ne 5 «B3aumoneiicTBre ruapokcuaa 6apus ¢ cepHoii kuciaotoi» JlaboparopHsiit onbiT Ne 6 Peakuimu oOMeHa Mexy
pPacTBOpPaMH 3JIEKTPOIIUTOB.

[Ipaxtuueckas padora Ne3. «OmnpezeneHrne KOHIEHTPALUH COJH 110 3JIEKTPOIPOBOAHOCTU PACTBOPAY

ITonroroska xk T A

[Ipaxtuueckas pabota Ne4. Perienne skcriepiMEeHTaIBHBIX 33/1a4 110 TeMe «DJIEeKTpoJIuThYecKas quccoruanusy». Th
TecToBblil KOHTPOIIB 1O pazneny «MHOTroo0pa3ue XMMUYECKUX PEakIfii B SKCIIEPUMEHTAIbHON XUMHUN

Pasznes 2. [IpakTHKYM 110 H3YYEHHIO CBOICTB MPOCTHIX BELIECTB: HEMETAJIJIOB M METAJLJIOB, UX coequHeHu i ( 204)
Tema 3. CBoiicTBa rajioreHoB (2 4)

["anorensl: pusnyueckue U XuMuieckue cBoricTBa. CoelMHEHHs rajoreHoB. XiopoBoaopoa JlaboparopHsliii onbIT Ne7 PaciozHaBaHue COMSTHON
KHCJIOTBI, XJIOPUJ0B, OPOMUIOB, HOAUIOB U HoJa.

Jlaboparopusriii onbiT Ne8. OtOenuBaromye CBOMHCTBA XJIopa .



Jlaboparopuslii onbiT Ne9. BzanMHOE BEITECHEHHUE TAIOTEHOB U3 PacTBOPOB uX cojiei [Ipaktudeckas padora Ne 5. «Onpenenenne coaep:kanus
XJIOPUA-UOHOB B uTheBoM Bojie» Iloaroroska k ['MA

Tema 4. CBoiicTBa KuCJI0poaa U cepbl (4 1)

Kucnopona: nosnydyenne 1 XMUMHYECKUE CBONCTBA.

JlemoHcTpannoHHbIi onbIT Ne 7. «[lomydenue u coOupanue KHCIopoa B 1a00paTopuu U 3ar0JIHEHHE UM Ta30METpay
Jlaboparopuslit onbiT Nel0. «['opeHune cepsl Ha BO3ayxe U B Kucjaopoae» Cepa. XMMUUECKHE CBOMCTBA CEPHI.

JlemoHCTpanoHHbIN ombIT Ne7. AmtoTpornable Moaudukamuu cepbl. O3HaKOMIIEHHE C o0pasiaMu cepbl U €€ MPUPOIHBIX COSTUHEHUH.
CoennHeHHUs cepbl: CEpOBOIOPO, cepoBOAOpoaHas KucioTa. Cyabhuasbl.

JlemoHcTpannoHHbIH onbIT Ne8 OOpa3ipl NpuUpoaHBIX cyabhuaoB U cyibdaroB. JlabopaTopusiii onbiT Nell KadecTBeHHBIE peakuuu Ha CyabpU-
noHsl B pactBope. CoenuHeHus cepol: okcug cepsl (IV), cepHucras Kuciaora 1 €e coiu.

JlaGopaTopusiii onbIT Nel2 KauecTBeHHBIE peakiuu Ha Cylb(uT- HOHBI B pacTBope. CoennHeHus cepbl: okcua cepol (VI), cepHas kuciora u ee
COJIH.

JlaGopatopusiif onbIT Nel3 KauecTBeHHBIE peakiuu Ha cyib(daT-HoHBI B pacTBope. CBONWCTBA CEPHOM KUCIOTHI.
Jlaboparopuslit onbiT Nel4 M3yuenne cBONCTB CepHOM KUCTOTHI

[Toaroroska k TMA

Tema 5. CBoiicTBa a3ora u gocgopa (5 4)

A3OT: pu3nUecKre 1 XUMUYECKUE CBOMCTBA. AMMHUAK.

JemonctpaunonHslid onbIT Ne9 Th [lonydeHnne amMmmuaka M €ro pacTBOpEHHE B BOJIE.

Jlaboparopuslii onbiT Ne 15 «OcHOBHBIE cBOlicTBa ammMuakay Coiau aMMOHHUS.

JlaGopatopuslii onbIT Nel6 B3anmopeicTBue cosieii aMMOHUSL €O LIenoyaMHu A30THAst KUCIIOTA.

JlaGopaTtopusbiit onbiT Ne 17. M3ydyeHre CBOMCTB a30THOM KHUCIOTHI

[TpakTuyeckas padora Ne 6. «OnpeneneHre HUTPAT-HOHOB B MUTATEILHOM pacTBope» CoJH a30THOM KUCIOTHI — HUTPATHI.

Hemonctpanuonnbiid onbIT Nel0 OOpasiel MpupoaHbIX HUTpATOB M (pocdaros.



JlaGopaTtopnsbiit onbIT Nel8 O3HakomieHHE ¢ a30THBIME U (pochopHbIMEU yoOpeHusMu. PacniosnaBanue a30THbIX yaoopenuid. @ocdop. CoennHeHus
docdopa: okcun docdopa (V), oprodhocdopHas kuciora u ee conu. DochopHbie yaoOpeHus

Jemonctpannonubiit onbIT Nel 1 O6pasier kpacHoro docedopa, okcuaa docdopa (V), mpupoassix GpocdaTos.

JlaGopatopusiii onbIT Nel8 «l'openne cepsl U Gocopa Ha BO3AyXE U B KUCIOPOAEH»

[Toaroroska k TMA

Tema 6. CBoiicTBa yriepoaa u KkpemHus (4 4)

VYraepon, ¢uznyeckue cBOMCTBA. AJIOTPONUS yriepoja: anmas, rpadut, kapouH, ¢pysiepeHsl. XUMUYECKHEe CBOWCTBA yIiiepoja.

JemoHcTpauroHHbIH onbIT Nel2 Monenu KpHCTAIMUECKUX PEHIETOK anMasza U rpaduta. OKCHIBI yriiepoaa. YTapHbId M YTJICKUCIBIA Ta3bl.
VYronpHas KHUCIO0Ta, KAPOOHATHI

JemoHcTpanunoHHbIH onbIT Nel3 O6pasubl npUPOAHBIX KapOOHATOB U CHUIIMKATOB.

Jlaboparopusiit onbiT Nel19 KadecTBeHHast peakius Ha YIJICKHCIIBIA Tas3.

JlaGopatopusriii onbIT Ne20. KayecTBeHHast peakuus Ha KapOOHAT-HOH.

Jlaboparopuslit onbiT Ne 21 «B3anmoielicTBrEe H3BECTKOBOM BOJIBI C YTJIEKHUCIIBIM Ta30M»

[Ipaxtuueckas padora Ne7. «Ilomyuenue okcuaa yriepoza (IV) u usydenue ero cBoiicts. PacrioznaBanue kapOoonatosy. KpeMHuii 1 ero coetuHeHuUs.
JlabopartopHsblii (3aHMMaTeNnbHBIN) OombIT Ne 22 «BripanuBanue BOJOPOCIICH B CHIIMKATHOM KJIEe»

[Toaroroska k TMA

KonTtponbHOe TecTupoBanue no noapaszaeny «lIpakTukyM 1o u3y4eHHIo CBOMCTB MPOCTBIX BEHMIECTB HEMETAJUIOB UX COEIMHEHMI»

Tema 7. O01ue ¥ MHANBUAYAJIbHbIE CBOMCTBA METALIIOB (5 1)

O6mue ¢pusznyeckue 1 XuMUYECKHEe CBOMCTBA METAJIJIOB: PEaKIMU C HEMeTalllaMu, KUCJIOTaMH, coJIIMU. BoccTaHOBUTEbHBIE CBOMCTBA METAILIOB.
DJIEKTPOXUMHUYECKUH Pl HAIPSIKEHU METaJIJIOB.

Jlaboparopusiit onbiT Ne23. BzaumMoeiicTBHE METaUIOB C pacTBOpamMu coJjiei. BzaumoaeicTBiue MeTauioB (Mardus, IMHKA, Keje3a, MEIH) ¢
pacTBOpaMM KUCJIOT

JlemoncTpanroHHbiit onbIT Nel4. M3ydyenue o6pasiioB meramwioB. I[llemounsie metamibl. CoeTMHEHUS MIEIOYHBIX METAIOB

HemoncTpaunonsbiit onbIT Nel5 B3aumoaeicTBue 1en04HbIX METAIIOB ¢ BOJIOM. CBOMCTBA HIEIOYHO3EMENbHBIX METAJIJIOB U UX COCAMHEHUI.



JlemoHcTpannoHHbIH onbIT Nel6 B3aumoaeicTBue mém0YHO3EMENIbHBIX METAIUIOB C BOJOK. OOpa3Iibl BaXKHEHIIIMX MTPUPOTHBIX COCIMHEHHUN MarHus,
kanpust. CBOUCTBA cOeqUHEHNI Kanblns. JKeCTKOCTh BOEI

Jlabopartopuslii onbiT Ne24. O3HaKOMJICHHE CO CBOMCTBAMM M MPEBpAIICHUSAMH KapOOHATOB W THIPOKAPOOHATOB.
JlaGopatopHslii onbIT Ne25. YcrpaHeHue )KeCTKOCTH BOJbI B IOMALTHUX YCIOBHSIX

CaoiicTBa amoMuHUS. AMPOTEPHOCTh OKCHJA W THAPOKCHIA ATIOMHUHUS.

JlaGopaTtopusbiii onbIT Ne26. [TonydeHne TruapoKcuaa aTlOMHHHS M B3aUMOJCHCTBHUE €ro C KUCIOTaMH M Ierodamu. JKemneso.
Jemonctpaunonsblii onbIT Nel7. O6pasisl pya xenesza. CrkUraHue jkene3a B KHCIOpOJE.

Jlaboparopusrit onbiT Ne 27. «OKucieHne xee3a Bo BIAKHOM Bo3ayxe» CBOICTBA COSIMHEHUN jKele3a: OKCUIOB, THIPOKCUIOB U coneit xene3a(ll u
1.

JlaGopatopusiii onbIT Ne28 [Tonyuenne runpokcuaos sxene3a(ll) u (III) u B3aumoneiicTBre UX € KUCIOTaMH U HIETOYaMH.
[TpakTuueckas padota Ne8. Pemenue sKcriepuMeHTaNBHBIX 3aad 1mo Teme «OO0mue U MHIANBUyaIbHbIE CBOMCTBA METALIOBY.
[Toaroroska k 'NMA
KonTtponbsHOe TecTupoBanue no noapasaeny «lIpakTukym 1o u3y4eHHUI0 CBOMCTB MPOCTHIX BEIECTB METAJUIOB UX COCIMHEHHI
Pa3nes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M MPOEKTHOM JesiTeIbHOCTH ( S 1)

Texnuka 6630H3.CHOCTI/I IIPpU BBIMTOJTHCHHUU CaAMOCTOSATCIIbHBIX OIBITOB U SKCIICPUMCHTOB B JOMAIITHUX YCJIIOBHUAX U C UCTTIOJIb30BAHUEM OGOpy,Z[OBaHI/ISI
XUMHUYECKOH 1abopaTopuu.

[TpakTuueckas padota Ne9. O6paiieHre co CTeKIOM (CTHOaHue CTEKISHHON TPYOKH, U3TOTOBJICHHE: MUMETKN; KAaTWJUIAPOB; MIPOCTEHUIIINX y3JIOB;
MPOCTEUINX MPUOOPOB) XUMHUYECKUN aHATN3: KAYECTBEHHBIM U KOJIMYECTBEHHBIN TeopeTndeckne OCHOBBI OMBITHO-IKCIIEPUMEHTAIBHON 1
IIPOCKTHOM NEATEIBHOCTH.

Bb10op TemMbI IpoeKTa.

[Mnanuposanue nesrenpHoCcTH. [loaroroBka mpoekra. Coop nHpoOpManUU O JAHHOK TEMeE.

MonenrpoBaHue NPOEKTHON JAesTeIbHOCTU. BhInoaHeHHe y4eOHbIX TPOEKTOB, ONMBITHO-3KCIIEPUMEHTAIBHBIX PadoT.
[Tpaktuyeckue padotel Nel0-12 mo TeMam NpOEKTOB ydamuxcs

[ToaroroBka y4eOHBIX POEKTOB K 3aITUTE



IIpomexyrounas aTrecTanusl.

3amuTa NpoeKTOB

[TonroroBka k [ 1A, BIIP: pemienre npakTUKO OPUEHTUPOBAHHBIX 3aaHUI
ITonroroBka k 'MA, BIIP: pemieHne npakTuko OpUEHTUPOBAHHBIX 3aaHUN

O06001eHre, cucTeMaTu3aysa U KOPPEKIUs 3HAHUKN yJaluXxcs 3a Kype « DKCIIepUMEHTaIbHas XUMUsI», 9 Kiacc.

DopMbI KOHTPOJISA
dopmupoBanue MKT-KOMIETEHTHOCTH 00YJarOIIUXCS
YUeHUK HayuuTCA:

- UCTIOJIB30BATh Pa3HbIC MPUEMBI IIOMCKA HH(POpPMAIMK HAa MEPCOHAIEHOM KOMIBIOTEPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C UCTIOJIE30BAHUEM
obopynoBanus udppoBoit 1abopaTopuu;

- ICTIOJIb30BaTh PA3IMYHbBIE CTIOCOOBI XpaHEHUS U BU3yaln3aliuu HHGOpMAIii, B TOM YUCJe, B rpaduueckoi popme
@®opMHUpPOBaAHUE KOMIETEHTHOCTH B 00/1aCTH OMBITHO-IKCIIEPUMEHTATbHON U MPOEKTHOM AeATeJILHOCTH

VYd4eHUK Hay4uTCs IJIAHUPOBATH U BBHITIOJIHATH y4eOHOE UCCIIEI0BAaHNE U yUEOHBIN MPOEKT, UCTIONB3Ysl 000PYJOBaHUE, MOJICIIH, METO/IbI, TPUEMBI,
aJIeKBaTHBIC MCCIIelyeMOl pobieMe. YUeHHUK HOITYYUT BO3MOXKHOCTDh HAYYUThCS CAMOCTOSITENIEHO 33 {yMbIBaTh, INIAHUPOBATDH U BBHIIOJIHATH yueOHOE
ucclieIoBaHKe, y4eOHbIH U COLMATIBHBIN MPOEKT IO €CTECTBEHHOHAYYHOM HAIIPaBIEHHOCTH.

Yu4er pe3y1bTaTOB BHEYPOUHOI AeATEIbHOCTH

@opMBI K NEPHOANYHOCT KOHTPOJIS

Bx0o1HO¥ KOHTPOJIb MPOBOIUTCS B HAaUaje yueOHOTO rojia sl IPOBEPKH HAYaJIbHBIX 3HAHUHN U YMEHUI 00y4aronuxcs.
Texymumii KOHTPOJIb MPOBOAUTCS HA KAXIOM 3aHATHH B (popMe MeJarorn4eckoro HabIoIeHHsL.

TecToBBINM KOHTPOJIb OCYIIECTBIIIETCS 110 OKOHYaHUU U3YYEHUS KaKI0T0 paszeia.

[TpomesxyTouHasi aTTecTalys IPOBOIUTCS B KOHIIE y4eOHOTro rojia B (hopMe 3aIUThl IPOEKTa, TO3BOJISIET IIPOBECTH aHAIHN3 PE3yIbTaTUBHOCTH
OCBOCHHUS 00YUaIOMIMMUCS OCHOB OTIBITHO-3KCIIEPUMEHTABHON M MPOEKTHON AEATEIbHOCTH JAHHOTO Kypca BHEYPOUHOU JeSITeIbHOCTH
«OKCIepUMEHTaIbHAs XUMUS».



Kputepun oneHKH pe3y1bTaTOB 0OCBOCHHSI IPOrPaMMbl Kypca

Pabota oOyuaromuxcst OleHUBaEeTCs 0 TPEXYPOBHEBOM IIKae, peanoaraiomieid Haluyue CleAyoInX YpOBHEH OCBOEHUS! IPOIPaMMHOTO
MaTepuaia: BBICOKHI, CPeIHUMN, HU3KHIA.

Bbicokmii ypoBeHb: 00y4aroMiics AEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCTh B 00Pa30BaTEIbHON AEATEIBHOCTH,
MPOSIBIISIET MHULIMATHUBY, HE TIPOIYCKACT 3aHATHUS 0€3 yBaKUTEIbHON MPUUHHBL, JEMOHCTPUPYET BHICOKHI YPOBEHb 3HAHUH U

KOMIIETEHIIH, BlIaZieeT Ha BBICOKOM TBOPUYECKOM ypOBHE MPUOOPETEHHBIMU B XOJ€ U3YUEHHSI IPOTPAMMbl YMEHHUSMHU U HaBbIKaMH;

Cpennuii ypoBeHb: 00y4aromuics AEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOMN AESITEIbHOCTH, IPOSBIISET
XOpOILIUi YPOBEHb 3HAHUN U KOMIETCHIIUN; MHUIIUATUBBI HE TPOSIBIISIET, HO CIIOCOOEH MOAepKUBATh MHUIIMATOPA B MIPEIJIaracMoM IoJie
NEeSTEIbHOCTH, B IOCTATOYHOMN CTENEHU BIAJCET MOTYy4YaeMbIMU B X0JI€ U3yUYEHUs MPOTPaMMbl YMEHHUSIMU U HAaBbIKAMH;

Hu3zkuii ypoBeHb: 00ydaronuiics IeMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00PAa30BATEIBHOM e TEIBHOCTH,
MOCEIIALT 3aHATHS OT CIIydas K CIy4aro, IOKa3bIBaeT yIOBICTBOPUTEILHBIN YPOBEHb 3HAHUN U KOMIIETCHIIUH, B IIEJIOM cl1a00 BIaIeeT MOTydaeMbIMU
B XOJI€ U3y4EHUS MPOrpaMMbl YMEHUSIMHU U HaBbIKAMHU.

®opmbl pe3yIbTATOB OCBOEHHS MPOTrPaMMbI BHEYPOUYHOM 1eATEIbHOCTH:
1. OT™MeTKa ypOBHS JOCTHXKCHHI 00ydJaroIIerocs: B JUCTE Mearornueckoro HabJto1eHHMS;

2. 3amucH B XKypHaje yuéra 0 pe3yJbTaTUBHOCTH Y9acTHsl 00yJaroIIUXCs B MEPOTIPUATHIX Pa3HOTO BUAA U YPOBHS (TUIIOM, TpPamMoTa,
OI1aroJapHOCTb, IPYTOE);

3. 3anucu B )KypHalie yuéta 00 y4acTUU B BbIE3IHBIX MEPOTIPUATHUSIX

* yMeHHUe 00yJaronerocst CcB000IHO U3JIaraTh OCHOBHBIE UIEH, OTPaXXCHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHITh CYTh 33/1aBa€MbIX WICHAMHU aTTeCTallMOHHOW KOMUCCHH BOIIPOCOB M C(POPMYIMPOBATH TOUHBIE OTBETHI HA HUX.
TemaTnka HccIe10BATEIbCKUX U MPOEKTHBIX Pa00T ¢ HCMOJIb30BaHNEM 000py10BaHus HeHTpa «KBaHTOpHYMa)»:

1. 3y4yeHue 1mieouHOCTH pa3INdHbIX COPTOB MbLIa U MOIOIIMX CPEJCTB.

2. IanukaTopHbIE CBOMCTBA PAa3IMYHBIX PACTCHHI U IBETOB (¢ onpenenenueM pH pactBopon). 3. OnpeaeneHne kauecTBa XJaeOOMeKapHOU MYKH U
xJeoa.

4. OnpeneneHre KayecTBa KUCIOMOJIOYHBIX MPOAYKTOB.

5. Onpez[eneHI/Ie 3aBUCHUMOCTH U3MCHCHMUA pH HEJIBHOI'0 U MaCTCPU30BAHHOTO MOJIOKA OT CPOKOB XpAaHCHUA.



6. N3ydenue 23 (heKTUBHOCTH Pa3TUIHBIX COJIEBBIX IPEJIOK.

7. KOHCprHpOBaHI/IC XHUMHUYCCKUX I'PCJIOK», OCHOBAHHBIX HA XUMHWYCCKUX PCAKIIHAX.

8. CuHTE3 «MajaxuTa» B Pa3IMYHbIX YCIOBUSX.

9. 3yueHune KOppo3uu Kelie3a B pa3IMuHbIX YCIOBUSX.

10. Biusinue cBeTa U KUCI0pO/ia Ha CKOPOCTh Pa3I0oKeHUs pacTBOpa U0/ KaTHsl.

11. Onpenenenue kauecTBa BOAOIPOBOJHON BOABI.

12. XKéctkoctb Boabl. CrIOCOOBI OMpeiesieHUsI )KECTKOCTH BO/IBI.

13. Bymaxknas xpomarorpadusi. Xpomarorpapuueckoe pa3/ieJIeHue BeIECTB.

14. XpycranbHoe cTeK10. MOXKHO JIM HCII0JI30BATh JJIsI XpaHEHUS MTULLH?

TemaTn4yeckoe IIAHMPOBAHME

Neni/n Tema pasnena K-Bo yacos JlabopaTopHble IIpakTnyeckne padoTsl
padoThI

Paznen 1. MHOrooOpasne XUMHUECKUX peakiuii B (7)
9KCIIEPUMEHTAIBbHOU XUMHUH
Tema 1. Xumuyeckue peakiuu 3 2 2
Tema 2. DneKTpoauTHYEeCKask JUCCOLMAIUS 4 2
Pa3nen 2. IlpakTukyM 10 U3y4EHUIO CBOMCTB MPOCTHIX (20)
BEIIECTB: METAJUIOB U HEMETAJUIOB, UX COEIMHEHUI
Tema 3. CBoiicTBa rajoreHOB 2 3 1
Tema 4. ColicTBa KHUCJIOPOAA U CEPBI 4 0
Tema 5. CBoiicTBa a3ora u pochopa 4 5 1
Tema 6. CBoiicTBa yriaepoja U KpeMHUs 4 4 1
Tema 7. O0mmue 1 UHIUBHTyaJIbHBIE CBOMCTBA 6 6 1




METAJJIOB

Paznen 3. OCHOBBI ONBITHO-3KCIIEPUMEHTAIIBHON U
MPOEKTHOM JESATEIbHOCTH

(6)

Hrtoro

33

28 9

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Neni/m | Tema 3ansATHS K-Bo Hara HNudopmaunonnas | Ucnmoab3yemoe Mudposoi
4acoB MOJ/IePKKA 000py/10BaHNeE LIEHTPA o0pa3oBaTe/ibHBII pecypc
Yueonux 8.9 kn «Touxka pocray»
Tabpuensn O.C.
Ocmpoymos U.I'.
Cnaoxog C.A.
1 BBoansiii nactpykrax no Th Xumus | 1 05.09 | § Crp.20- 8k bubmmoreka [IOK
— HayKa dKcrepuMeHTanpHas. TP Texnuka OezomacHoctu B | https:/m.edsoo.ruff0d23c
JleMoHCTpaliMOHHBIHN OMbIT Nel. KaOWHETe XUMUU IICHTpa
O3HakoMJICHHE ¢ JTa00paTOPHBIM «Touka Pocray.
o0opynoBaHuEM; IPUEMBI 3HAKOMCTBO C
Oe3omacHoM paboThl ¢ HUM. BxomHoe 000pyTOBaHUEM.
TECTUPOBAHUE TI0 TEOPETUUECKUM U
MPAKTUYECKUM 3HAHUSIM 3a 8 Kiacc
Pa3znen 1. MHorooopa3ue XuMHUYECKUX PeaKIUil B IKCIIEPUMEHTAJbHOI xumum (7 4)
Tema 1. Xumnueckue peakunu (3 4)
2 IIpakTuyeckasi padora Ne 1 1 12.09 JaTunk TemrnepaTypbl bubmuorexa [JOK

«[IpaBuia TexHUKH 6E€30MaCHOCTH

(TepMoOnapHbIi),

https:/m.edsoo.ru/ff0d23c




pu paboTe ¢ 1abopaTOPHBIM
obopynoBanueM. [IpaBuna
M0JIb30BAHUS HarpeBaTeIbHBIMU
yctpoiictBamu», Tb OBP B
AKCIIEPUMEHTATBLHON XUMHH
Jlabopamopuwiit onvim Ne 1
«M3ydenue peakuu
B3aMMOJICHCTBUS CYIb(pUTA HATPUS C
nepokcuaoM Bogopoaa» Th

cruptoBka JlaTumk
TEeMIEPATypPhl
TJIATUHOBBIN

TemnoBoit 3ppekT XxuMuIecKux
peaknwmii. [lorsaTue 06 3x30- 1
HIOTEPMHUUYECKUX PEAKIIUAX.
JleMoHCTpallMOHHBIN OMBIT Ne 2
IIpumeps! 3Kk30- U
SHJOTEPMUUYECKUX DPEAKLIUM.
JeMoHcTpanoHHbIN onbIT Ne 3
«TermmoBoit 3¢ heKT pacTBOpeHUs
BEIIECTB B BOJIEY

19.09

§ 9- 8k

JlaTuuk Temneparypbl
TJIATUHOBBIN

bu6mmoreka [IOK
https:/m.edsoo.ru/ff0d4790

CKOpOoCTh XMMHYECKUX PpEaKIUi
JleMoHCTpaMOHHBIN OonbIT Ne 4
B3anmoneicTBre LUHKA C COJSHOU
U YKCYCHOW KHUCJIOTaMH.
B3anmMopencTere rpanyIupoBaHHOTO
LIMHKa W LHAHKOBOM MBUIM C
COJIIHOM KHCIIOTOM.
B3anmopeiicteue oxcuma meau(Il) c
CEpHOM KHCJIOTOU pa3HOM
KOHLICHTPALUA TPH Pa3HBIX
temneparypax. Ilpakrnuyeckas
patdora Ne2. M3yueHue BIUsSHUA
YCJIOBUH IIPOBEICHUS XUMUUECKOU
peakuuu Ha e€ ckopocTh. Th

26.09

§ 3 -9xn

Hatuuk pH laTunk
HaIpsHKEHUS

bubmuorexa [JOK
https:/m.edsoo.ru/00adbe9a




Jlabopamopnwiii oneim Ne 2

«CpaBHUTEIbHAS XapaKTEPUCTUKA
BOCCTAaHOBUTEIBHON CITIOCOOHOCTH
meTtaiuioBy» Th Iloaroroska k T 1A

Tema 2. JinekTpoanTnyeckas qucconuanus (4 4.)

OnexTponuTHuecKas aucconuanus — | 1 03.10 §4-9kn bubmmoreka [JOK
TJIABHOE YCJIOBHE MPOTEKAHUS JaTank https:/m.edsoo.ru/00adcd68
peakiuii B pacTBOpax. 3IEKTPONPOBOAHOCTH

JleMoHCcTpaliMOHHBIN onbIT N5
HcnbiTanue pacTBOPOB BEMIECTB HA
AIEKTPUUYECKYIO TTPOBOJUMOCTb.
JleMOHCTpaOHHBIN ONbIT Ne6
«INEKTPOIUTHI U HEIJIEKTPOIHUTHI»

DJIEKTPOJIUTHYECKAS TUCCOIUALIHS 1 10.10 §5-7 — 9k bu6mmoreka [IOK

KHUCJIOT, IIEJIOUEH U COICH. PeakTuBbl u xummuueckoe | https:/m.edsoo.ru/00adcd68
Jlabopamopnwtit oneim Ne 3. obopynoBanue PeakTuBbl

«CuibHBIC U CTTA0BIC ATICKTPOJIUTHI 1 XUMHUYECKOE

Omnpenenenre KUCIOTHOCTH- obopynoBanue

OCHOBHOCTHU CpEAbI MOITYYEHHBIX
PacTBOPOB € MOMOIIIbIO HHIUKATOPA
Y JaTYMKa AJIEKTPONPOBOAHOCTH, Th
Jlabopamopmuwtii onvim Ne 4
«3aBUCHUMOCTbH IEKTPOIPOBOAHOCTH
PacTBOPOB CHIIBHBIX 3JIEKTPOJUTOB
OT KOHLIEHTpauu noHoB, Th

Peakuyu noHHOr0 OOMEHa. 1 17.10 I'n.2 —9xn JaTunk Bbu6muoreka [IOK
Jlabopamopnutii onvim Ne 5 AIIEKTPOTIPOBOTHOCTH, https:/m.edsoo.ru/00add448
«B3aumonencTBre THIPOKCUIA 7103aTop 00bEMa

Oapust ¢ cepHOit Kucimoton» , Th JKUJKOCTH, OFOpEeTKa

Jlabopamopmuwtii onvim Ne 6




Peakuuu obMeHa Mex1y pacTBOpaMu
anekTponautoB, Th IlpakTuueckast
padora Ne3. «Onpenenenue
KOHIIEHTPALUU COJIH 110
3JIEKTPOIPOBOAHOCTH pacTBopa», Th
[Toaroroska k TMA

IIpakTuyeckas padora Ned.
Pemrenne skcnepuMeHTAIBHBIX 3324
0 TeMe «DIJIEKTPOIUTUYECKAS
nuccoranmay. Thb TecToBbIi
KOHTpPOJIb IO pa3zeiny
«MHoroo0Opa3ue XUMHYECKIX
peakuuil B KCIEPUMEHTAIbHON
XUMUU»

1 24.10

PeakTuBEI 1 XUMHYECKOE
o0opyaoBaHue, JATYUK
AJIEKTPOIPOBOHOCTH

Pa3zpen

2. [IpakTHKYM 10 M3Yy4YEHHIO CBOMCTB MPOCTHIX BENIECTB: METAJLJIOB U HEMETAJJIOB, MX coeanHenuit (20

Tema 3. CBoiicTBa rajoreHon (24)

["ayorensr: Gusnueckue u
XMMHUYECKHE CBOMCTBA
Jlabopamopmuwiit onvim Ne7
Pacnio3naBanue CoNstHOM KUCIOTHI,
XJIOPUIOB, OPOMUIIOB, HOUIOB H
vonma. Th

1 07.11 § 10-12

PeakTHBBI U XUMHUYECKOE
obopynoBanue

bu6mmoreka [IOK
https:/m.edsoo.ru/00addfe2

10

Jlabopamopuwiit onvim Ne§.
OTtbenuBaroiue CBOKWCTBA XJIOpa ,
Tb Jlabopamopnuiii onvim Ne9.
B3anMHOe BbITECHEHHE TaJIOTEHOB U3
pactBOpoB ux cojed, Th
IIpakTuyeckas padora Ne 5.
«Ormpenenenue cofepxKaHus XJIOPHI-

1 14.11

Anmapar 1Jist npoBeIeHUs
XU- MUYECKUX TPO-
riecco (AIIXP)
PeakTuBBI 1 XUMHUUYECKOE
obopynoBanue JlaTunk
XJIOPHU- HOHOB




HOHOB B NUTHEBOI Boae» Th

IToaroroBka x ' 1A
Tema 4. CpoiicTBa Kucj0poaa u cepbl (4 4)

11 Kucnopon: nosnydenue u 21.11 § 13-15 bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. PeaktuBbl u xumuyeckoe | https:/m.edsoo.ru/00ade64a
JleMOHCTpalMOHHBIN OnbIT Ne 7. o0opyaoBaHue
«[Tomyuenue u cobupanue
KHCJIOpOJia B JabOpaTOpuu 1
3aMoJTHEHUE UM Ta30MeTpay
Jlabopamopnwiii oneim Nel().

«I"openue cepbl HAa BO3AYXE U B
kucaopoae» Tb

12 Cepa. XuMH4eCcKue CBOWCTBA CEPBHI. 28.11 bubmmoreka [IOK
JleMOHCTpalnOHHBIN OMBIT No§. § 13-15 | PeakTuBsl, komieknuu U | https:/m.edsoo.ru/00ade64a
AnnoTtponHble MOAUGUKALUU CEPHI. XUMHUYECKOe
O3HakomiIeHHE C 00pasiamMu cepbl obopynoBaHue
u e€ MPUPOAHBIX COECTUHEHHM

13 CoenuHeHus cepbl: CEPOBOJOPO/I, 05.12 Anmapar st npoBenenus | bubnuorexa [JOK
CepOBOAOPOIHASL KUCIIOTA. XHM- MUYECKUX PEeaKIUi https:/m.edsoo.ru/00ade802
Cynpouapl. JleMOHCTpaLIMOHHBIH (AIIXP), mpubop s
orbIT Ne9 OOpasisl MPUPOTHBIX MOJTyYEHHS Ta30B WU
CynbGUIOB U CYIb(aTOB. anmnapat Kunma
Jlabopamopuwiii onvim Nell. PeakTuBbl, KOJIJIEKIIMY U
KauecTBennsle peakuuu Ha XUMHUYECKOe
cynbua-uonsl B pactope. Th obopynoBaHue

14 Coenunenus cepsl: okcu cepsl (IV), 12.12 Anmapar st npoBenenus | bubnuorexa [JOK

CEpHUCTasi KUCJIOTa U €€ COJIU.
Jlabopamopnuwiit onbim
Nel2KauecTBEeHHBIE pEaKIMU Ha
cynb(ut- HoHBl B pactBope. Th
Coemunenus cepsl: okcua cepsl (VI),
cepHas KHCIIOTa U €€ COJIH.
Jlabopamopnwiii oneim

XH- MUYECKUX PEAKIUI
(AIIXP

https:/m.edsoo.ru/00adea28




No]3KauecTBeHHbIE pEaKIMU Ha
cynbdar-uonsl B pactBope. Th
CBoiicTBa CEPHOU KHUCIIOTHI ,3y4EHUE
CBOMCTB C€pHOM KUCHOTHI, Th
[Toaroroka k [ 1A

Tema 5. CpoiicTBa azora u ¢pocpopa (44)

15 A3OT: pu3NUECKHEe U XUMUYECKUE 1 19.12 bubmuorexa [JOK
CBOICTBa. AMMHaK. https:/m.edsoo.ru/00adf004
JemoHcTpanoHHbii onbIT Nel0
[Tonyyenne amMmmmaka U €ro §16-18 JaTauk
pacTBOpeHHE B BOJIE. AJIEKTPONPOBOAHOCTH
Jlabopamopuwiit onvim Ne PeakTuBbl M1 XuMHUECKOE
14«OcHOBHBIE CBOMCTBa aMMHAKa» obopynoBanue
Tb Conu aMMoOHUS.

Jlabopamopnwiii oneim
Nol5B3auMoneiicTBue coiiei
aMMOHHA co Imeinodamu Th

16 A3zotHas kucnota. Jlabopamopnetir | 1 26.12 § 16-18 TepMope3nucTopHbIN bubmuorexa [JOK
onovtm Ne 16. VI3yuenue cBOWCTB JaTYUK TeMIIePaTyphl, https:/m.edsoo.ru/00adf306
a30THOU KUCJIOTH Th naryuk pH, natumnk
IIpakTnueckas padora Ne 6. JIEKTPONPOBOIHOCTH,

«Omnpenenenre HUTPAT- UIOHOB B amnmnapar AJisi IpOBEACHUS

nuraTeabHoM pactBope» Th XUMHYECKUX PEaKIui
(AITXP), marauTHas
Memanka PeakTuBel u
XUMHUYECKOe
obopynoBanue, JlaTauk
HUTPAT-MOHOB

17 Conu a30THOM KMCIIOTHI — HUTpAThl. | 1 09.01 JaTuux
JIeMOHCTPAaLlMOHHBIN OIBIT JIEKTPOIPOBOLHOCTH,

Nel1O6pa3upl TpUPOTHBIXHUTPATOB KOJIJIEKITU U

u ¢ocdaros. JTabopamopmuiit




onvim Nel703HaKOMIIEHHE C
a30THBIMU U (HOCHOPHBIMU
ynoopenusimu. PaciosHaBanue
a30THBIX ynoopenwuii. Th

18

®ocdop. Coenunenus pocdopa: 1 16.01
okcua docdopa (V),
optodochopHast KUCIIOTa U €€ CONH.
dochopHbie y1oOpeHus
Jemonctpanronnsiit onbiT Nel2 Th
O6pa3uer kpacHoro ¢gocdopa,
okcunaa docdopa (V), mpupoaHBIX
dbocdaros. Jlabopamopnuwiit onvim
Nel8 «"openue cepsl u pochopa Ha
BO3JyX€ U B kuciopone» Tb
[Toaroroska k TMA

bu6mmoreka [JOK
https:/m.edsoo.ru/00adf68a

Tema 6. CBoiicTBa yriepoaa u

KpemHus (4 4)

19

VYrinepona, ¢usmvyeckrue CBOKWCTBA. 1 23.01
AJIOTpOMNHS yriaepoaa: aamas,
rpaduT, kapouH, QyriepeHsbl.
XUMHUYECKUE CBOWCTBA YIIIEPOAA.
JlemoHCTpaniMoHHbIN onbIT Nel3
Mopenu KpHUCTAIUIMYECKUX

peméTok anMmasa u rpadura.

§31-§32

bu6mmoreka [IOK
https:/m.edsoo.ru/00adfd9c

20

Okcuppl yriaepona. YrapHeld u 1 30.01
YIJIEKUCIHIBIA Ta3bl. YTOJIbHAA
KHCJIO0Ta, KapOOHATHI
JlemoHcTpannoHHbIN onbIT Nel4
OO0pa3ipl MPUPOIHBIX KAPOOHATOB
U cuIuKatoB. Jladopamopnuiii
onvim Nel 9KauecTBeHHas
peakuusiHa yriaekucisiii raz. Th

Jlabopamopnwiii oneim

§20-21

JaTauk
JIEKTPOIIPOBOIHOCTH,
MarHUTHas MeEIaKa,
npudOp I NOTydEeHHUs
ra3oB wiu annapar Kumnmna
PeakTuBbI 1 XMUMHYECKOE
obopynoBanue

bu6mmoreka [IOK
https:/m.edsoo.ru/00adfebe




No2(KauecTBeHHasi peakius Ha
kapOoHaT-vioH. Tb Jlabopamopnutit
onvim No 21«B3anmMoaelicTBue
M3BECT- KOBOM BOJIBI C YIJIEKHACIBIM
razom» Th

21

IIpakTnueckas padora Ne7.
«ITonyuenne okcuaa yraepona (IV)
Y U3Y4YECHHUE €r0 CBOMCTB.
PacniosnaBanue kap6onatos». Th

06.02

§ 24-25 IloBTOpPUTH
1Mo Y4eOHHKY
MaTepual I1aBbl

PeakTHBBI U XUMHUYECKOE
obopynoBaHue

Bbu6nmuoreka [IOK
https:/m.edsoo.ru/00ae027¢

22

Kpemuuii u ero coeiuHeHuUs.
Jlabopamopubwiii (3anumamenvHwlit)
onwvim Ne 22 «BslpamBanue
BOJIOPOCJIEN B CUIIMKATHOM Kiiee» Th
[Toaroroska k ' KontponbHoe
TECTUPOBAHUE TIO MOAPA3EITy
«IIpakTHKyM O U3yYEHUIO CBOICTB
MIPOCTHIX BEIIECTB HEMETAIIOB UX
COCTUHEHUN )

13.02

bu6mmoreka [IOK
https:/m.edsoo.ru/00ae080a

Tema 7. O0mue u u

HAMBH/IYaJbHbIE CBOHCTBA MeTAJLJIOB (6 4

)

23

OO6mue puznyecKrue 1 XUMUIECKIE
CBOMCTBA METAJUIOB: PEaKLUU C
HEMETaJUIaMH, KUCJIOTAMH, COJISIMU.
BoccranoButenbHbIE CBOMCTBA
METAJIOB. DJIEKTPOXUMUYECKUN PSJT
HanpsH>KEHUH METAJIIOB.
Jlabopamopnuuwiit onvim No23
B3anmoneicTeue meTanioB C
pacTBOpamMu COJIEH.
B3aumopeiicTBue MeTamioB (MarHus,
LIMHKa, JKeJie3a, MEJI1) C pacTBOpaMu
KUCJIOT JIeMOHCTpalMOHHBIN OIBIT

1

Nel5 Uzyuenune 00pas3IioB METAILIOB.

20.02

§28-29

PeakTuBBLI 1 XMUMHUUECKOE
obopymoBanue

Bbu6nmuoreka [IOK
https:/m.edsoo.ru/00ae103e




Tb

24

Illenounbie MeTamisl. CoequHEHUS
IIEJOYHBIX METAJJIOB
JlemoHCcTpaoHHbIN onbIT Nel6
BzaunmogeiicTBre IIET0YHBIX
MeTauiIoB ¢ Bojou. CBoicTBa
IIEJIOYHO3EMEIBHBIX METAJIIIOB B UX
coeMHEeHH. J[eMOHCTpaIlMOHHBIN
onkbIT Nel7 B3aumonenicTeue
EJIOYHO3EMEIBHBIX METAJIIIOB C
Bo101. OOpa3ibl BaKHEUIITHX
MPUPOJHBIX COCAUHEHUIN MarHus,
KaJIBIIMA.

27.02

§ 30

PeakTuBbI 1 XUMUUYECKOE
obopynoBanue PeakTuBbI
U XUMUYECKOE
obopynoBanue

bu6mmoreka [IOK
https:/m.edsoo.ru/00ae14b2

25

CBOICTBa COeQUHEHUN KaJILIIUSL.
Kectkoctb 800wt Jlabopamopnwiii
onvim Ne24O3HaKOMIIEHHE CO
CBOMCTBAMM U MPEBpAIICHUIMHU
KapOOHATOB M THAPOKAPOOHATOB.
Tb Jlabopamopnuiit onvim Ne25
YcrpaneHue KeCTKOCTH BOIbI B
JoMalHuX ycnoBusix Th

05.03

§ 31-32

PeakTHBBI U XUMHUYECKOE
obopynoBaHue

Bbu6nmuoreka [IOK
https:/m.edsoo.ru/00ael1886

26

CBoiicTBa aJIFOMUHUSA
AM@OTEpHOCTh OKCHAA U
TUIPOKCUIA ATIOMUHHUS.
Jlabopamopuwtii onvim Ne26
[Tonydyenue rugpokcuja aatOMUHUS
U B3aHMOJICHICTBHE €r0 C
KHCIIOTaMU U

1 § 33 PeakTuBBI U XUMHUYECKOE
obopymoBaHue

IeJI0YaMHu.

12.03

§33

PeakTHBBI U XUMHUYECKOE
obopynoBaHue

Bbu6nmuoreka [IOK
https:/m.edsoo.ru/00aelc64

27

AMQOTEpHOCTh OKCHAA U

26.03

§ 34

bu6mmoreka [IOK




TUIPOKCUIA ATIOMUHHUS.
Jlabopamopnwiii oneim
No27TlonydeHre THAPOKCUIA
ATIOMUHHS U B3aUMOJEHCTBHE €ro
C KHUCIIOTAMH U IIEJIOYaMH.
Kenezo. JleMOHCTpAaLlMOHHBIN ONBIT
Nel7006pasus! pya xenesa.
Cxuranue sxene3a B KUCJIOPOJE U
xjope. «OKuciIeHue xeneza Bo
BIIa)KHOM Bo3ayxe» Th CBolicTBa
COeMHEHNH >Kele3a: OKCHIOB,
TUAPOKCHIOB U couteit xkene3a(ll n
Il). Jlabopampuas paboma Ne28
[Tonyuyenue ruapoxcuioB xeneza(ll)
u (III) u B3aumoeicTBUE UX C
KHUCJIOTaMU U 1iejaodyamMu. Th

PeakTuBBI 1 XUMHYECKOE
obopynoBanue laTank
JTaBJICHUS, PEAKTUBBI U
XUMHUYECKOe
obopyoBaHue,
KOJUIeKIIMU PeakTuBHI U
XUMHYECKOe
obopynoBanue

https:/m.edsoo.ru/00ae35e6

28 IIpakTuyeckas padora Ne§. 02.04 [ToBTOPUTH TEMY [ToBTOPUTH TEMY bubmuorexa [JOK
Pemenne skcrnepuMeHTaIBLHBIX «MeTaisiy. «Metamneiy. ITloBToputh | https:/m.edsoo.ru/00ae3de8
3amad o teme «OoOmue u [ToBTOPHTH MO Mo y4eOHHMKY Matepuai
WHAUBUAYaIbHBIE CBOWCTBA y4EeOHUKY TJIaBbI
MmertamioBy. Th Iloaroroska xk T TA MaTepHUal IIaBbl PeakTuBnl 1 XUMUUECKOE
KontponbHO€ TecTupoBaHue mo obopynoBanue
noapaszaeiny «lIpaktukym 1o
M3Y4YEHUIO CBOMCTB IPOCTHIX
BEIIECTB METAJUIOB MX COEIMHEHUI»

Pa3zgen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIbHOM 1 MPOEKTHOM AesATeJIbHOCTH (6 1)

29 IIpakTuyeckas padora Ne9. Th 09.04 PeakTuBbI 1 XMMHUYECKOE
OOparenue co cTeksIoM (crubanue o0opyaoBaHue
CTCKJISTHHOU TPYOKH, U3TOTOBIICHUE:

MUTETKHU; KaMWUISIPOB; MPOCTEHIINX
y3J10B; pocteriux npudopos), Th
30 XHWMHMUYECKUI aHAJIN3: KAaUeCTBEHHBIN 16.04 PeakTuBbI 1 XUMHUYECKOE

U KOJIMYECTBEHHBIH

obopynoBaHue




31 TeopeTnyeckrue OCHOBBI ONIBITHO- 23.04 PeakTuBbI 1 XMUMUYECKOE

AKCIEPUMEHTATBHON U MTPOEKTHOM obopynoBaHue
NeSITeIbHOCTH

32 BreimonHenne y4eOHBIX TPOEKTOB, 07.05 PeakTuBbl M1 XUMHUYECKOE
OTIBITHO-IKCIIEPUMEHTATBHBIX PAOOT. o0opyaoBaHue

[TpakTuyeckue pabOTHI O TEMaM
IIPOEKTOB yvauuxcs, Tb

33 [IpoMexxyTouHast arTecTanus. 14.05
3amnmra nNpoeKTOB

IlepeyeHb JOCTYNHBIX HCTOYHUKOB UHGOPMAUM

B pa3zgerne npencTaBieH CIMCOK KHUT U CCHUIOK Ha CalThl, B KOTOPBIX O0siee MoAPOOHO OCBEIICHBI pa3InYHbIE aCIIEKThl PACCMATPUBAEMBIX BOIIPOCOB.
WX MO’XHO pEeKOMEH/I0BaTh KaK YUUTEIIO0, TaK U 00y4aeMbIM, IPOSBUBIINM HHTEPEC K U3y4aeMOi TeMe.
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