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IosicHuTeNLHAA 3aNIUCKA

Ha 6a3e uentpa «Touka pocta» o0ecrieunBaeTcs peain3anus IporpaMM eCTECTBEHHOHAYYHOM U
TEXHOJIOTUYECKOM HAaNPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSIMHU 3aKOHOJATEIbCTBA B
cdepe obpazoBaHus U ¢ yuéToM pekoMeHaanuii OeepanbHOro onepaTopa yueOHOro nmpeameTa « XuMus».

KommuiexT o6opynoBanus nentpa «Touka poctay obecnieunBaet 3¢ (HEeKTUBHOE JOCTUKECHHE
00pa3oBaTeNbHbIX PE3yIbTATOB 00YYAIOIIMMUCS MO MPOrpaMMaM €CTECTBEHHOHAYYHOM HANPaBICHHOCTH, B
TOM uucie i GopMUpOBaHUS U300PETATEIHCKOT0, KPEATUBHOT0, KPUTUYECKOTO MBIILICHUS, PA3BUTHS
(GYHKIMOHATBHON IPaMOTHOCTH y O0YYArOIIUXCS, B TOM YHCIIE €CTECTBEHHO-HAYYHOM!. .

CoBpeMeHHbIE KCIIEPUMEHTAIIbHBIE UCCIIEA0BAaHUS 110 XUMHUH YK€ TPYJHO MPEICTABUTh O€3 UCIOIb30BaHUS
HE TOJIBKO aHAJIOTOBBIX, HO U LHU(POBBIX U3MEPUTENBHBIX TPUOOPOB. B @enepansuom ['ocynapcTBeHHOM
O6pazoBarenbaoM Crangapre (PI'OC) nponucano, YTO OAHUM U3 YHUBEPCATbHBIX YU€OHBIX ACHCTBUM,
NPUOOPETAEMBIX YUYAIIUMUCSA, JOJKHO CTaTh YMEHHUE «IIPOBEACHUS OMBITOB, IPOCTHIX AKCIIEPUMEHTATBHBIX
UCCJICTOBAHHM, IPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
MU3MEPUTEINbHBIX TPUOOpoBY. LLINpokuil CIeKTp AATYNKOB MO3BOJISIET YHAIIUMCSI 3HAKOMHUTHCS C
napaMeTpamMu XMMUYECKOI0 SKCIIEPUMEHTA HE TOJIbKO Ha KAUECTBEHHOM, HO U Ha KOJIMYECTBEHHOM YPOBHE.
Hudposas madopaTopusi MO3BOJISIET BECTH JIUTEIBHBIN SKCIIEPUMEHT JJa’ke B OTCYTCTBHE SKCIIEPUMEHTATOPA,
a 4acToTa UX U3MEPEHUN HEMO/ABIACTHA YEI0BEUECKOMY BOCIIPUATHUIO.

B npouiecce popMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN yUYEHUK 00y4aeTcs MpeCTaBlIATh HH(OpMaLKIo 00
MCCJICIOBAHUH B YETHIPEX BUIAX:

*B Bep6aJ'H>HOMI OIMMCBIBATH SKCIICPUMECHT, CO3/1aBATh CJIOBECHYIO MOJICJIb OKCIICPUMEHTA, (1)I/IKCI/Ip0BaTI)
BHUMAaHHEC HA UBMEPACMBIX BCIIMYNHAX, TCPMHUHOJIOTUH,

* B Ta0JIMYHOM: 3aIIOJIHITH Ta6J'II/II_[LI JAaHHBIX, JICKAIINX B OCHOBC ITOCTPOCHUS rpa(i)I/IKOB (HpI/I 9TOM Yy
yqamuxcs BO3HUKACT NIEPBUIHOC ITPEACTABIICHUE O Maciradax BCJ'II/I‘H/IH);

*B I‘pa(l)I/I‘IGCKOMl CTPOUTD l"pa(l)I/IKI/I 10 TaOJIMYHBIM JaHHBIM, 4TO I[aéT BO3MOXKXHOCTB II€pEXOoaa K
BBIZIBUIKCHUIO THIIOTE3 O XAPaKTEPC 3aBUCUMOCTH MCKAY BCINUYNHAMHA (HpI/I OTOM YUUTCIIb ITOKA3bIBACT
MPEUMYyIICCTBO B BU3yaAJIU3allH 3aBHCHUMOCTECH MCXKAY BCIIMUMHAMU, HArJIIIHOCTD U MHOFOMepHOCTB);

* B BUIAC MAaTCMATHUYCCKUX ypaBHeHHﬁ: JaBaTb MaTEMAaTHYCECKOEC OIMMCAHUE B3aUMOCBA3U BEJINYNH,
MaTeEMaTUYECKOE 0000IICHYE.

[Tepexona OT KakI0T0 dTaMNa MpeCcTaBlIeHUs HH(GOPMAIIUU 3aHUMAET TOBOJIBHO OOJBIION TPOMEKYTOK
BpeMeHH. B 8 kimaccax 3TOT mporecc He00X0IUM, HO B CTApIIMX KJIaccax MOXKHO OBLIO ObI 9TO BpeMst
NOTPaTUTh Ha peleHue 0oiee BaXKHBIX 33/1a4. B aToM miane nudpoBblie 1a00paTopun CyleCTBEHHO
SKOHOMST BpEMs.

3t0 BpeMs MokHO noTpatuTh coriaacHo ®I'OC Ha popMHUpOBaHUE UCCIIEOBATENILCKUX YMEHUN yUaIluxcs,
KOTOPBIE BBIPAXKAIOTCS B CIECAYIOIINX NEHCTBUSAX:

* onpeziesieHre MpoOIeMBl;
* IOCTAaHOBKA MCCIIEIOBATENILCKON 3a/1a4H;

¢ IJIAaHUPOBAHUC PCIICHUS 3a/1a4U;



* IOCTPOCHUE MOJEIIEH;

* BBIJIBIDKCHHE TUIIOTES;

* SKCIIEPUMEHTAJIbHAS IPOBEPKA TMIIOTES;

* aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOICHU;
* popmynrpoBaHUE BHIBOJIOB.

Heab u 3agauun:

1. Peanu3anusi OCHOBHBIX 00II€00pa30BaTEIbHBIX MPOTrPaMM M0 Y4eOHBIM MPEAMETaM €CTECTBEHHOHAYYHOM
HAIPABIEHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUHOU JIEATEIHHOCTH O0YJarOIINXCS;

2. BBEJICHUE COBPEMEHHBIX CPEACTB 00YUEHMSI U BOCIUTAHMS ISl U3YyUEHUS (B TOM UHUCIIE
HKCIEPUMEHTAIbHOI0) AUCLUHUILUINH (MOyJIel) €ECTECTBEHHOHAYYHON HANpPaBJIE€HHOCTU IIPU pealn3aluu
OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOrPAMM H JTOMOJHUTEIBHBIX 0011€00pa30BaTENbHbBIX IPOrPAMM, B TOM
YHCcIe U PACHIMPEHHS COJIEPKAHUS yIEOHOTO MpeaMeTa «XUMHUs.

3. BOBJICUEHHE ydamuxcs B IPOCKTHYRO ACATCIIbHOCTD
Mecto Kypca B 06p330BaTeJILHOM nmpouecce:

[Iporpamma BHEYpOUYHOH IEATENFHOCTH «XHMUS MUTAHUA» pa3paboTana s ydamuxcs 9-ro Kiaacca u
paccuuTaH Ha 33 yaca. (IpOBEACHNUE 3aHATUI B TEUCHUU BCErO yU4eOHOTO Tofa).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

JInuHOCTHBIE pe3yJIbTaThI

(] onmpeneneHne MOTUBALIMY U3Y4eHUsI yueOHOro MaTepuana;

] oLleHWBaHKE YCBaNBaEMOro y4eOHOro MaTepuala, UCXOAs U3 COLUAIBHBIX M IMYHOCTHBIX LIEHHOCTEH;

) moBbIIIEHUE CBOETO 00Pa30BATEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3yYE€HUIO OCHOBHBIX
HUCTOPUUYECKUX COOBITHM, CBA3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA;

[J 3HaHUE NPABUJI IOBEACHUS B YPE3BbIYANMHBIX CUTYALUSX,
] olleHMBaHKE COIMAIbHOM 3HAUMMOCTH Mpodeccuil, CBI3aHHBIX C XUMUEH;

[J BnajieHHe MpaBHIaMu O€30MacHOTO OOpaIeHUs] C XUMUYECKUMH BEIeCTBAMU U 00OPYIOBAaHUEM,
MPOSIBIICHUE SKOJIOTMYECKON KYJIbTYPBHI.

MertanpeameTHble pe3yJibTaThl
PerynstuBubie YY/ ;

[ nejenojiaraHue, BKIIIO4Yad IMOCTaHOBKY HOBBIX ueneﬁ, npeoGp%OBaHHe HpaKTI/I‘-ICCKOﬁ 3aJa4u B
IMMO3HAaBAaTCJIbHY1O, CaMOCTOSTEIbHBIN aHaIN3 yCHOBI/II‘;I JOCTHIXXCHHA 1ICJIM Ha OCHOBC yqéTa BBIICIICHHBIX
YUYUTCIIEM OPHUCHTHUPOB JICNCTBUS B HOBOM y‘-ICGHOM MaTCpHraJIC; IMIIAHUPOBAHUC ITYTU NJOCTHIKCHUS ueﬂeﬁ;

[] ycTaHaBlieHUE 1IeJIEBbIX IPHOPUTETOB, BHIJCICHNE AIbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS 1IENIU U BBIOOP
HanOoee 3¢ PeKTUBHOTO cr1ocoba;



[J yMEHHUE CaMOCTOSITEIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABJISATH UM
; [J yMeHUe MPUHUMATD PEeIIEHUs B IPOOJIEMHOM CUTYaLINH;
[J mocTaHOBKA Y4€OHBIX 3a]1a4, COCTABJICHHE IJIaHA U MTOCIEA0BATEILHOCTH JICUCTBUM;

[ OpraHu3anusa pa60qero MCCTa IIPH BBIIIOJIHCHHUHN XUMHYCCKOI'O SKCIICPUMECHTA,

] mMpOrHO3UPOBAHKE PE3YJIbTATOB OOYUEHHsI, OLIEHUBAHIE YCBOSHHOTO MaTepraa, OLEHKa KauecTBa U
YPOBHS IIOJyYEHHBIX 3HaHUM, KOPPEKLUS IUIaHa U crioco0a AeWCTBUS TP HEOOXOAUMOCTH.

Ilo3naBarebubie YY :
[] mOuCK U BBIACTICHUE HH(POPMALH,
[J aHaM3 yCJIOBUH U TpeOOBaHUI 3a1a4, BBIOOP, COMOCTaBeHHE H 00OCHOBAaHUE CIIOCO0a PelleH s 3a0auH,
O BeIOOp Hambosee 3p(heKTUBHBIX CITOCOOOB PEIIeHUS 3a1a4H B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUH;
) BBIABH)KEHHE U OOOCHOBAHUE THUIIOTE3BI, BEIOOP criocoba €€ mpoBepKH;

[} caMOCTOSATENIbHOE CO3IaHHEe aJITOPUTMA ASSITeIbHOCTH MPH PEeLIEHUH MPOOJIEM TBOPUECKOTO M MOUCKOBOTO
XapakTepa;

[J yMEHHUs XapaKTepPHU30BaTh BEIIECTBA MO COCTABY, CTPOEHUIO U CBOMCTBAM,

[J ONMUCbIBAHUE CBOWMCTB: TBEPABIX, JKUIKHX, Ta3000pa3HbIX BEIIECTB, BbIAEICHHUE UX CYIIECTBEHHBIX
MPU3HAKOB;

1 uzobpaskeHHe COCTaBa MPOCTEHINNX BEIIECTB ¢ MOMOIIBIO X HMHUYECKUX (DOPMYIT U CYHTHOCTH X UMUYECKHX
pEeaKUuid ¢ IOMOILBI0 XUMUYECKUX YPAaBHEHHUI;

[ mpoBeneHue HAOMIOASHUI, OMICAHUE TPU3HAKOB U YCJIOBUH TEUEHUSI XUMUYECKUX PEAKLIUN, BBIMOTHEHHUE
XUMHYECKOT0 IKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaIM3a HAOI0IEHUH 3a SKCIIEPUMEHTOM, pPelIeHue 3aad,
MOJTy4YeHUE XUMUYECKON HH(pOpMAINK U3 Pa3IMYHbIX UCTOYHUKOB;

[J yMeHUEe OPTraHU30BBIBATh UCCIECIOBAHUE C LIECJBIO TPOBEPKHU THIIOTES,
] ymeHue nenaTh yMO3AKIOUEHHs (MHIYKTHBHOE U MO AHAJIOTHH) U BBIBO/IBI,

[ ymeHne 0ObEKTHBHO OLIEHUBATH HH(POPMALIUIO O BEIIECTBAX M XUMHUUECKHUX MPOLECCax, KPUTHIECKU
OTHOCHUTHCS K TICEBJIOHAYYHOU HH(DOpMALINH.

KommynukarusubieYY /l:
(] MOJHOE ¥ TOUYHOE BhIpaKEHHE CBOMX MBICIIEI B COOTBETCTBHH C 3aJja4aMU U YCIOBUSIMH KOMMYHUKALIUY,

(] ajeKBaTHOE UCIIOJIb30BAHNUE PEUEBBIX CPENICTB AJIsl yUacTUs B AMCKYCCHUU U apryMEHTalLuu CBOel MO3ULUH,
YMEHHE MPEICTaBIATh KOHKPETHOE COIepKAHKUE C COOOIIEHNEM €T0 B MUCbMEHHOM U YCTHOH (opMme,
oTpeieNIeHue CII0cOO00B B3aUMOJICHCTBUS, COTPYTHUUECTBO B MIOMCKE U cOOpe HHPOPMALIUY;

] onpenesneHne crocoOOB B3aUMOEHCTBHS, COTPYIHUYECTBO B IOUCKE U cOOpe MH(POPMALINH, YIaCTHE B
Jajore, IIaHUPOBaHUE OOIIUX CITOCOO0B pabOTHI, MPOSBICHHE YBAXKUTEILHOIO OTHOLICHUS K APYTHUM
y4YaIIUMCS; OTIMCAHUE COJAEPKAHMS BBIMIOJIHAEMbIX JIEUCTBUI C 11€JIbI0 OPUEHTUPOBKHU B MPEIMETHO-
MPaKTUYECKON JeATEIbHOCTH; YMEHHUS YUUTHIBATH pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIMH PA3IMUHbIX
NO3ULUI B COTPYAHUYECTBE;



O popmyrpoBaTh COOCTBEHHOE MHEHHUE U MO3UIIUIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C TIO3UIUSIMU
napTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETO pEIIeHHsI B COBMECTHON JesTeIbHOCTH;

] OCYIIECTBIIATH B3AaUMHBIN KOHTPOJIb M OKA3bIBATh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOITOMOIIIb;

[ mraHUpOBaTh 00IHe CrIOCOOBI PadOTHL; OCYILIECTBIIATE KOHTPOJb, KOPPEKLIHIO, OLEHKY AeiCTBUil
napTHEpa, yMETh yOeKIaTh;

[J HCoJab30BaTh AJCKBATHLIC A3bIKOBLIC CPEACTBA AJIA OTO6pa)KeHI/I$[ CBOUX YYBCTB, MbICHeﬁ, MOTHBOB U
noTpeOHOCTEH; 0TOOpakaTh B peuu (onucanue, 00bICHEHUE) COIepIKaHNe

COBEpILAEMBIX JICHCTBUH, KaK B (popMe TpOMKOI COIMATM3UPOBAHHON peun, Tak ¥ B (popMe BHYTpEHHEH
peun;

[J pa3BUBaThb KOMMYHHUKAaTHUBHYIK) KOMITETCHLMIO, UCIIOJIb3Ysl CPEACTBA YCTHON U MUCHbMEHHOU
KOMMYHHUKAIIIH MIPU padoTe C TeKCTaMU y4eOHHUKA U IOTOTHUTENLHON TUTepaTypoid, CIpaBOYHBIMU
TabIMaMU, IPOSIBJISITh TOTOBHOCTD K YBRKCHHUIO HHOW TOYKHU 3PEHUS MPU OOCYKACHUH PE3YIbTATOB
BBITIOJITHCHHOW PaOOTHI.

IIpeaMeTHbIe pe3yabTaThI
OOyyaronuiics HayduTCs:
[J mpUMeHSITh OCHOBHbBIE METO/IbI ITO3HAHUSI: HAOJIOIEHHE, U3MEPEHHE, DKCIIEPUMEHT;
] OMUCBHIBATH CBOWMCTBA TBEPIBIX, JKUAKHX, ra3000pa3HBIX BEIECTB, BBIACISS UX CYIIECTBEHHBIE TIPU3HAKY,
] pacKpbIBaTh CMBICIT 3aKOHA COXPAaHEHHS] MACChl BEIECTB, AaTOMHO-MOJICKYJISIPHOM TEOPHH;
U pa3jan4yaTtb XUMUYCCKHUE U (1)I/I3I/I‘ICCKI/IG SIBJICHUA,
[J Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLUT;
O cobmronars npasuia 0€30macHON PabOTHI IIPU IPOBEAEHUH OIIBITOB,
[J moib30BaThes TaOOPATOPHBIM O0OPYIOBAHUEM U MTOCYAOH;

() mony4ath, COOMpPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATD UX; XapaKTePU30BaTh (PU3UUECKUE U
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCAMHEHUMN, POBOIUTH OIBITHI,
MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA U3YUYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

[J pacKpbIBaTh CMBICII TIOHATHS «PACTBOP», BBIYUCIISATH MaCCOBYIO JIOJII0 PAaCTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONMPEEIEHHON MacCOBOM JOJIel pacCTBOPEHHOTO BEIIECTBA;

[J XxapaKkTepu30BaTh 3aBUCUMOCTb (PU3MYECKHX CBOMCTB BEIECTB OT THIIA KPUCTAJUTMUECKOH PEIIETKH,
ONPEAENATh BUJ XUMUYECKON CBS3U B HEOPIraHUUYECKUX COCIMHEHUSIX;

] paCKprBaTb OCHOBHBEIC TTOJIOKCHUA TeOpI/II/I BHGKTpOHHTquCKOﬁ Jucconuaniuu, COCTaBJIATh ypaBHeHI/Iﬂ
AJIEKTPOJIMTUYECKON JUCCOIMAITNH KUCTIOT, IIEIOYEH, COJIEH M peaKkIuii HOHHOTO OOMEeHa;

[ PacCKprIBaTE CYITHOCTE OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, OMPEACIIATb OKHUCIIUTEIb U
BOCCTAHOBUTCIIb, COCTABIIATH YPAaBHCHUS OKUCIIUTCIIBHOBOCCTAHOBUTCIIBHBIX peaKHHﬁ;

[J Ha3bIBaTh (DAKTOPBI, BIMSIOIINE HA CKOPOCTb XUMUYECKON PEaKIIHU;

[ XapaKTCpu30BaTh B3AUMOCBA3b MECXKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMM HEMETAJIJIOB U MCTAJIJIIOB,



U MNPOBOAUTDH OMNBITHI 11O IMOJTYUCHHIO U U3YUCHHUIO XUMHUYICCKUX CBOICTB Pa3JIMYHBIX BCIICCTB, [ rpaMOTHO
06pamaTLc>1 C BCICCTBAMHU B HOBCGHHCBHOﬁ JKHU3HU.

OOyuarommiicst NOJTYYUT BO3MOKHOCTh HAYYHTHCS

(] BBIABUIATh U MPOBEPSITh SKCIEPUMEHTAIILHO TUIIOTE3bl O XMMUUYECKHUX CBOWCTBAX BEILIECTB HA OCHOBE UX
COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHE PEAKIINH, O XapaKTepe U MPOTyKTax
Pa3JINYHBIX XUMUYECKUX PEAKIIMA;

[ XAPaKTCPpHU30BaTh BEIICCTBA 110 COCTABY, CTPOCHHUIO U CBOfICTBaM, YCTaHABJINBATb IIPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XAPAKTCPUCTUKAMU BCIICCTBA,

[] COCTaBJIATh MOJICKYJISIPHBIC M ITIOJIHBIC HOHHBIC YPABHCHMA 110 COKpaH_IéHHbIM HOHHLIM YPABHCHUAM,

[ MMPOrHO3UPOBATH CITOCOOHOCTD BCHICCTBA MMPOABJIATb OKUCJIMTCIIBHBIC NJIM BOCCTAHOBUTCI/ILHBIC CBOICTBA C
y‘IéTOM CTCIICHCH OKHCIICHUS 9JICMCHTOB, BXOJAIIKUX B €I'0 COCTAaB,

[l BBIABUIATb H MMPOBEPATH SKCIICPUMCHTAJIBHO T'MIIOTE3RI O PE3YJIbTATAX BOSHGP'ICTBHSI Pa3JIMYHBIX (baKTOpOB
Ha UBMCHCHUC CKOPOCTHU XUMHYECKOM pE€aKuuu;

] UCTIOIB30BATh PUOOPETEHHBIE 3HAHUS JIJISI SKOJIOTMYECKH TPAMOTHOTO TIOBEJICHHS B OKPY KaIOIIeH cpese;

[l MCIIOJIB30BATh HpI/IO6peTéHHbIe KIIFQYCBBIC KOMIICTCHLUMHA IIPKU BBIIIOJIHCHUHN IIPOCKTOB U PCIICHHUU yqe6Ho-
HCCICAOBATCIILCKUX 3aaaY 110 U3YYCHHUIO CBOI>'ICTB, crmoco0oB MOJIYUYCHUA U PACIIO3HABAHUA BCIICCTB,

(1 0OBEKTHBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMUYECKUX IMTpoIieccax;

[l 0OCO3HABATb 3HAYCHUE TCOPCTUUCCKUX 3HAHUM 10 XUMUU JJIA HpaKTquCKOﬁ ACATCIBbHOCTH YCJIOBCKA,
COo3aaBaTb MOACIIN U CXEMBI JJId PCIICHUA y‘I€6HI>IX " IMO3HaBaTCJIbHBIX 3a7a4, IOHUMAaTh HGO6XOILI/IMOCTI)
CO6J'IIO)ICHI/I$I npennncaHHﬁ, npeajaracMaiX B HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOI
XUMHHU U Op.

Conep:xkanue nmporpamMmbl «XUMHS U TAHUD)
9 knacc (33 yaca, 1 yac Hexaes10)
Beenenue B kypc (1 9)
Bsoansblil nHCTpyKTaX 110 Th. XuMHs — HayKa SKCIIEpUMEHTAIIbHAS.

JemoHcTpannoHHbli skcriepumMerT Ne 1. O3HakomiieHue ¢ 1ab0paTopHBIM 000pYI0BaHUEM; TIPUEMBI
6e3omacHoOl paboThl ¢ HUM. BXogHOE TecTUpOBaHKE 110 TEOPETUYECKUM U MPAKTUUECKUM 3HAHUSAM 3a 8 Kiacc

Pa3zpnen 1. MHoroo0pa3ue XuMHYeCKUX PeaKIUil B IKCNEPUMEHTAIbHOM XuMMH (7 1)
Tema 1. Xumnueckue peakuuu (3 4)

[Ipaktuueckas pabora Ne 1 «IIpaBuna TeXHUKH 0€30MACHOCTH MPHU padoTe ¢ TaOOPaTOPHBIM 000PYIOBAHUEM.
[IpaBuna nosp30BaHus HarpeBaTelbHBIMA ycTporicTBamMu» OBP B skcrieprMeHTAIBHONM XUMUU
Jlab6opatopusrii onbIT Nel «3ydeHue peakiuu B3auMoICHCTBUS CyIb(puTa HATPUSI C TIEPOKCUIOM BOJIOPOIAr»
Tennooii 3pdext xumudeckux peakiuii. [TorsTrHe 00 3K30- U IHAOTEPMUUYECKUX PEAKITHSX.
HemoHcTpanmoHHbii onbIT Ne 2 [IpuMepbl 3K30- M 3HAOTEPMHUYECKHX peakiui. J[leMOHCTpallMOHHBIN OTBIT
Ne 3 «TemnnoBoit 3¢ ekt pacTBOpeHus BeulecTB B Bo/ie» CKOPOCTh XUMHYECKHUX pPeaKInui



HemoHcTpanmonHblii onbIT Ne 4 B3auMoieiicTBUE LIMHKA C COJSIHOM M YKCYCHOM KHCJIOTamH.
B3anmopnencTere rpaHyIMpOBaHHOIO0 LIMHKA M LIMHKOBOM IBUIM C COJISIHOM KHUCIOTOM. B3aumonencraue
okcuna meau(Il) ¢ cepHOl KHCIIOTOM pa3HOM KOHIIGHTPAIMA TPH Pa3HBIX TEMIIepaTypax.

[IpakTrueckas padota No2. M3ydeHne BIUsHUS YCIOBUM MPOBEACHUS XMMHUYECKON peaKIuu Ha €€ CKOPOCTb.
JlaboparopHsrii onbiT Ne2 «CpaBHHUTEIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHOW CITOCOOHOCTH METAJLIOB)

ITonrorosxa xk A

Tema 2. JiaekTponuTHYECKAs qucconuanus (4 1)

DIEeKTpOoNUTHYECKAs AUCCOLMALINS — IIaBHOE YCJIOBUE MPOTEKAHUS PEAKIUI B PACTBOPAX.
JemoncTpanyroHHbli onbIT NeS McniblTaHue pacCTBOPOB BEILIECTB HA JJIEKTPUYECKYIO ITPOBOJUMOCTb.

JeMoHCTpaniOHHBIN OMBIT Ne6 «IJIEKTPOIIUTHI U HEAJIEKTPOIUTHDY DIEKTPOIUTAUYECKAS TUCCOIUAIUS
KHCJIOT, IIIeJIOUE B COJIEH.

Ha6opaToprH71 onbIT Ne 3. «CunbHBIE U caa0bIe QJICKTPOJIUTLI» OHpCI[eJ'ICHI/Ie KHCJIIOTHOCTHMOCHOBHOCTHU
CpCAbl MMOJIYYCHHBIX PACTBOPOB C IOMOIIBI0O HHAWKATOPA U JaTUYUKa SJICKTPOIIPOBOAHOCTHU

Jlaboparopublii onbIT Ne 4 «3aBUCUMOCTD JIEKTPONPOBOIHOCTH PACTBOPOB CUIIBHBIX 3JIEKTPOJIUTOB OT
KOHIIEHTPaLlM1 HOHOB» Peakiiuu HOHHOTO 0OMeHa.

Jlaboparopusiii onbiT Ne 5 «B3aumonelicTBue ruipokcuia 6apus ¢ cepHoil KucnoToi» JlabopaTopHbIil ONBIT
Ne 6 Peakuiuu oOMeHa MEX]ly pacCTBOpaMH 3JIEKTPOJIUTOB.

[TpakTuueckas pabota Ne3. «OnpeneneHrne KOHIEHTPAIUN COJIH 10 3JIEKTPOIIPOBOTHOCTH PACTBOPA»
IToaroroBka k 1A

[TpakTuueckas padota Ned. PerieHue 3KcriepuMeHTaIbHBIX 33/1a4 10 TeMe «DJIEKTPOTUTHIECKas
nauccoruaysty. Th

TecToBBI KOHTPOJIH MO pazaeny «MHorooOpazue XMMUYECKUX PEaKIUid B SKCTIEPUMEHTAIBHOU XUMUN)»

Pa3nen 2. [IpakTHKYM M0 M3y4Y€eHHIO CBOWCTB NMPOCTHIX BElIECTB: HEMETAJJIOB U METAJLI0B, UX
coeqnuenuii ( 20u)

Tema 3. CBoiicTBa rajioreHon (2 4)

["anorensl: pusnyeckue nu xumMuueckre cBoiicTsa. CoeiMHEHUS rajloreHoB. Xi1opoBoopoa JlabopaTtopHblit
onbIT Ne7 PacriozHaBaHMe COISIHON KHCIOTHI, XJIOPHIOB, OpOMUIOB, HOJUJIOB U HoJa.

JlaGopaTtopHsbrii onbiT Ne8. OTOenuBaronye CBOMNCTBA XJIopa .

Jlaboparopuslii onbiT Ne9. B3anMHoOe BbITECHEHHE FaJIOT€HOB U3 pacTBOPOB UX cojeil [IpakTuueckas pabora
Ne 5. «Onpenenenue conepkaHus XJIOpUI-MOHOB B IUThEBOM Boge» Iloaroroska k 'MA

Tema 4. CpoiicTBa KHucI0poaa U cepsl (4 9)
Kucnopona: nonydyeHne 1 XuMU4ecKue CBONCTBA.

Hemonctpaunonsslii onbIT Ne 7. «[loxydenue u coOupanue Kucaopoa B 1a00paTOpUU U 3alI0JTHEHUE UM
ra3oMeTpa»



Jlab6opaTtopusbiit onbiT NelO. «["openue cepbl Ha Bo3yxe U B kuciopoe» Cepa. XuMU4IeCcKrue CBOHCTBA
CEpBI.

JemoHcTpanroHHbIH onbIT Ne7. AmutoTponHable Moaudukanuu cepbl. O3HaKOMJIEHHE C 00pa3laMu cepbl U
eé mpupoaHbIX coeauHeHui. CoeMHEHNs Cephl: CEPOBOIOPO, CEpOBOIOpoIHAs KucIoTa. Cynb(uIbL.

JemonctpaunoHHblil onbIT Ne8 OOpa3ipl NpuUpoaHBIX CyabGuaoB U Cynb(aroB. JlabopaTOpHbIA OMBIT
Nell KadecTBeHHBIC peakiuu Ha Cynb(UI-HOHBI B pactBope. CoenuHeHus cepbl: okcua cepsl (1V),
CEpHHUCTAs KACJIOTa U €€ COJIN.

JlaGopaTtopusbiii onbiT Nel2 KauecTBeHHBIE peakiud Ha Cyab(HT- HOHBI B pacTtBope. COeTMHEHUS CEPHI:
okcug cepsl (VI), cepHast KUCIOTa U €€ COJIH.

JlaGopatopusrii onbIT Nel3 KauecTBeHHbIe peakiuu Ha cyiab(paT-HoHBl B pacTBope. CBOWCTBA CepHOM
KHUCJIOTBI.

Jlaboparopuslii onbiT Nel4 3yueHue cBOWCTB CEPHON KUCIOTHI

IToaroroska xk A

Tema S. CBoiicTBa a3ora u ¢ocdopa (5 4)

A30T: (pu3HUecKre U XUMUYECKUE CBOMCTBA. AMMUAK.

Hemonctpannonnsiii onbIT Ne9 Th [lonyuenne ammMuaka U €ro pacTBOPEHHE B BOJIEC.
Jlaboparopusriii onbiT Ne 15 «OcHoBHBIE cBOMcTBAa aMmMuaka» Coilu aMMOHHUS.

JlaGopaTtopusrit onbIT Nel6 B3aumoneiicTBue coseit aMMOHUSI CO ITiesiodaMu A30THas KHCJIOTa.
Jlabopartopusriit onbIT Ne 17. U3y4yeHne cCBONCTB a30THON KHUCIOTHI

HpaKTI/I‘-IeCKaH pa60Ta Ne 6. «OHpeI[eJ'IeHI/Ie HUTPAT-UOHOB B TUTATCIIbHOM PaCTBOPE» Conu a30THOU
KHCJIOTBI — HUTPAThI.

JlemoHcTpaunoHHbIi onbIT Nel10 OOpasipl NpUpoIHBIX HUTpAToB M (ocdaTos.

JlaGopatopusriii onbIT Nel8 O3HakoMIIEHUE ¢ a30THBIME U PochOpHBIMU ya00peHusiMU. Pacrio3HaBaHme
a30THBIX ynoopenuit. ®ocdop. Coenunenus dpocdopa: okcun dhocdopa (V), oprodhochopHas kuciora u ee
conu. ®ocdopHbie ynodpenus

Hemonctpaunonsslii onbIT Nell O6pasubl kpacHoro ¢ocdopa, okcuna gocdopa (V), npupoansix ¢pocdaros.
JlaGopatopusbrit onbiT Nel8 «I"openne cepsl u pocdopa Ha BO3yXe U B KUCIOPOIEH»

[ToaroroBka k TMA

Tema 6. CBoiicTBa yriepoaa u kpemHus (4 4)

VYrnepon, ¢usnueckue cBoiicTBa. AoTponus yriepoja: aamas, rpaguT, KapOuH, QpyriepeHsl.
XUMHUYECKUE CBOWCTBA Yriepoja.

JlemoHcTpannoHHbIN onbIT Nel2 Mojenu KpuCTaIUTMUECKUX peméTok anMasza u rpaduta. OKcumbl
yriiepojia. YTapHbI | YIJIGKUCIIBIA Ta3bl. YTOJIbHAsI KUCIIOTa, KapOOHATHI

Hemonctpanunonsblii onbIT Nel3 O6pasubl npUPOAHBIX KapOOHATOB M CHUIIMKATOB.



JlaGopatopusiii onbIT Ne19 KauecTBeHHast peakiysi Ha YIJIEKHCIBINA ras.
JlabGopartopusiii onbiT Ne20. KauecTBeHHast peakmus Ha KapOOHAT-HOH.
Jlab6opaTtopusbiit onibIT Ne 21 «B3aumojeiicTBUE W3BECTKOBOM BOJIBI C YTIICKHUCIIBIM Ta30M)

[TpakTuueckas padbora Ne7. «Ilomyuenue okcuna yrinepona (IV) u uzyuenue ero cBoiicts. Pacno3naBanue
kapOoHaToB». KpemHuUii U ero coeiuHeHusl.

JlabGopaTopHbIii (3aHUMaTeNbHBIN) ONBIT Ne 22 «BpIpaimuBanue BOAOPOCIEH B CUIIMKATHOM KJIEE)
ITonrorosxa xk A

KonTponbHoe TectupoBanue 1o noapaszaeny «lIpakTukym 1mo u3y4eHur0 CBOMCTB MPOCTHIX BEIIECTB
HEMETAIUIOB UX COEIUHEHUMN

Tema 7. O01mue 1 HHANBHUAYAJIbHbIE CBOMCTBA METAJLIIOB (5 1)

O6ume huznyeckre 1 XMMHUUECKUE CBOICTBAa METAJUIOB: PEAKIMU C HEMETaJUIaMH, KUCIIOTaMH, COJISIMH.
BoccranoButenbHbIe CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUH PsJl HAIPSKEHUI METaJIIOB.

Jlaboparopublil onbiT Ne23. BzaumoielicTBue METauIoB C pacTBOpamu colieil. BauMopelicTBue MeTaiioB
(Maruusi, IMHKA, JKeJie3a, MEJIU) C paCTBOPAMHU KUCIIOT

JemoncTpanronHbiid onbIT Nel14. M3ydenne o6pasnoB metawioB. Il{enounsie metamibl. CoemnHeHUs
HIEJIOYHBIX METAJJIOB

JemoHcTpanmoHHbIit onbIT Nel5 B3auMoielicTBe HIETIOUYHBIX METAIIOB ¢ BOJoM. CBoiicTBa
[IEJTOYHO3EMEIIBLHBIX METAJIOB U X COEIUHEHUIA.

JemoHncTpannonHbli onbIT Nel6 B3aumoneiictBue miEnoyHO3eMeIbHBIX METAJUIOB C BOJOH. OOpa3ibl
BaXHEHMIINX MPUPOJAHBIX COECIMHEHUN MarHus, Kaubliusg. CBONCTBA COeAMHEHUN Kanblus. JKeCcTKOCTb BOJIbI

JlaGopatopHslif onbIT Ne24. O3HaKOMJIEHHE CO CBOMCTBAMHU M IpEBpaIlleHUsIMH KapOOHATOB U
TUApOKapOOHATOB.

JlaGopaTopHslii onbIT Ne25. YcTpaHeHHe )KeCTKOCTH BOJIbI B IOMAIITHUX YCIOBUSX
CaoiicTBa amoMuHMS. AM(OTEPHOCTh OKCHJA U TUIPOKCHUIA ATIOMUHUS.

Jlabopartopusbiit onbiT Ne26. [Tonyuenne ruapoKcuaa aalOMUHUS W B3aUMOJCHCTBHE €r0 C KUCIOTaMH H
menouami. JKeneso.

JHemonctpannonubiit onbIT Nel7. O6pasisl pyn xene3a. CkuraHue sxkene3a B KHCIOPOJIE.

JlaGopaTtopusbiit onbIT Ne 27, «OKHUCIIEHHE KeTie3a BO BIaXXKHOM Bo3ayxe» CBONCTBA COeAMHEHUN jKele3a:
OKCHUJIOB, TUJIpOKcUAO0B U coneil sxeneza(ll u III).

Jlaboparopusrii onbiT Ne28 [Tonyyenne ruapokcuaos xeneza(ll) u (I1I) u B3aumopeiicTBue ux ¢ KUCIOTaMU
U IIeJI0YaMHu.

[Ipaktuueckas pabota Ne§. Pemenne skcnepruMeHTAIBHBIX 3a7a4 1Mo Teme «OOIme u MHAUBUIYalbHbIC
CBOMCTBA METAJIJIOBY.

IToaroroBka x ' 1A



KonTponbHoe TectupoBanue mno nozpasaeny «I[IpakTukyM no u3y4eHHuIo CBOWCTB MIPOCTHIX BEIIECTB
METAIIJIOB UX COCAMHEHUN»

Pa3nes 3. OcHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M IPOEKTHOM JesITeIbHOCTH ( O 1)

TexHuka 60€30MacHOCTH IIPpH BBIITOJTHCHHUHU CaMOCTOSATCIIbHBIX OIIBITOB U SKCIICPUMCHTOB B JOMAllTHUX
YCJIOBHUAX U C UCITIOJIB30BAHUEM O60py,HOBaHI/I5I XHUMHYCCKOHN J'Ia60paT0pI/H/I.

[TpakTrueckas padota Ne9. ObparieHue co cTeKIoM (Crubanme CTEKISTHHON TPYOKH, U3TOTOBIICHUE: ITUIICTKY;
KaMLIIPOB; TPOCTEUIINX Y3JIOB; MPOCTEHIINX MPUOOPOB) XUMHUYECKU aHATN3: KAYECTBEHHBIN U
KOJINYECTBEHHBIN TE€OPETUUECKUE OCHOBBI OIIBITHO-3KCIIEPUMEHTAJIBHON U MPOEKTHOM AEATEIbHOCTH.

Bb16op Tembl mpoekTa.
[TnanupoBanue aestenbHocTU. [loaroroska mpoekra. Coop nHbopmaIuu Mo JaHHOU TEME.

MonenupoBaHue MPOSKTHON JeATSIILHOCTH. BBITIOTHEHNE YI€OHBIX TIPOSKTOB, ONBITHO-3KCIIEPUMEHTAITBHBIX
pabor.

[IpakTuueckue padotel Nel0-12 o Temam MpoOEKTOB yyaluxcs
[ToaroroBka yuyeOHBIX MPOEKTOB K 3aIIUTE

[Ipomexxyrounas arrecranusi.

3amuTa NpoeKTOB

ITogroroska k I'MMA, BIIP: penieHue npakTUKO OpUEHTHUPOBAHHBIX 3a1aHUN
[Tonroroska k 'MA, BIIP: pemenue npakTuko OpUEHTUPOBAHHBIX 3aaHUN

O0600611eHre, cucTeMaTu3alys 1 KOPPEeKLKs 3HAaHUN yJaluxcs 3a Kype «9KCIepuMeHTaabHas XUMHUsD», 9
KJ1acc.

DopMbI KOHTPOJIA
®opmupoBanue MKT-komMneTeHTHOCTH 00y4atomuxcst
Y4eHuk HayuuTCs:

- HCTIOJIB30BATh Pa3HbIe IPUEMBI TOUCKA UHPOPMALIMU Ha TEPCOHATILHOM KOMITbIOTEpE B 00pa30BaTEIbHOM
IPOCTPAHCTBE C HCMOIb30BaHUEM 000py0BaHMs IM(PPOBOIL JabopaTropuu;

- HCII0JIb30BaTh Pa3IMyuHbIE CIIOCOOBI XpaHEHUS U BU3yalu3aluu nHGOpMaluy, B TOM 4ucie, B rpaduyueckoit
dbopme

®opMHUpOBaHHE KOMIIETEHTHOCTH B 00J1aCTH ONIBITHO-IKCIIEPUMEHTAIbHON U NPOEKTHOM
AeATeIbHOCTH

Y4eHHK HAyIUTCS TUIAHUPOBATH U BBITIONHATH y4eOHOE HCCIe0BaHNE U yUeOHBIN TPOEKT, UCTIONb3YS
o0opyoBaHue, MOJIENIN, METOIbI, IPUEMBI, aJIeKBaTHBIE HCCIeNyeMOr podieMe. YUeHUK MOTydUuT
BO3MOXXHOCTh HAYYHTHCS CAMOCTOSITENILHO 33 JyMbIBaTh, INIAHUPOBATH U BBITIOJIHATH y4eOHOE MCCIIeIOBaHUE,
y4eOHBIN U COIMAIBHBIN MTPOEKT MO0 €CTECTBEHHOHAYYHOUW HAMPaBJICHHOCTH.



Yuder pe3y1bTaTOB BHEYPOUHOI 1eATEIbHOCTH
@DOopMBI U IEPUOJAUYHOCTD KOHTPOJIS

Bx0/1HO# KOHTPOJIb IPOBOJIUTCS B Havajie Y4eOHOTO roj1a JUIs MPOBEPKH HAYAIbHBIX 3HAHUH U YMEHUH
oOydJaronuxcs.

TGKYHH/Iﬁ KOHTPOJIb IMTPOBOAUTCA HA KAXKIAOM 3aHATHU B (bOpMe negaroru4yeCcKkoro Ha6J'II-OI[eHI/I${.
TecToBbIl KOHTPOJIb OCYIICCTBIIACTCA 11O OKOHYAHWH U3YUYCHHA KaKA0TO pa3aciia.

[IpomesxyTouHas arTecTanus NPOBOIUTCS B KOHIIE y4eOHOTro rojia B (hopMe 3aIUThl IPOEKTa, TTO3BOJISET
IPOBECTU aHAJIU3 PE3yJIbTaTUBHOCTH OCBOCHMSI 00YUYarOIIMMUCS OCHOB ONBITHO-3KCIIEPUMEHTAILHON 1
IIPOEKTHOM J1€ATENbHOCTH IaHHOTO Kypca BHEYPOUHOU JEATENBHOCTH «DKCIIEPUMEHTAIIbHAS XUMHUS.

Kputepuu oneHku pe3yibTaToB 0CBOEHHS MPOrPaMMbl Kypca

PaGota oOyuaromuxcs orieHUBaeTCs Mo TPEXYPOBHEBOH IIKaJe, MPE/Noarapilei Haludue caeayomux
YPOBHEW OCBOCHMS MPOIPAMMHOI0 MaTepHaia: BBICOKUI, CPEIHUMN, HU3KHIA.

Bbicokmii ypoBeHb: 00y4JalONIMACs IEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTD M 3aMHTEPECOBAHHOCTH B
00pa30BaTeNbHOM 1eATENbHOCTH, IPOSBIIAET HHUIMATUBY, HE IIPOITYCKAET 3aHATHUS 0€3 YBaKUTEIbHOU
IIPUYUHBL, JEMOHCTPUPYET BBICOKMM YPOBEHb 3HAaHUU U

KOMHeTeHHHﬁ, BJIaZAICCT HA BBICOKOM TBOPYCCKOM YPOBHC HpI/IO6peTéHHLIMI/I B X0I€ U3YUYCHHU ITPOTrpaMMBbl
YMCHHUAMU U HABBIKAMU

CpenHnuii ypoBeHb: 00y4aroIUNics JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTD B
00pa30BaTeNbHOM 1eATEIbHOCTH, IPOSIBIIIET XOPOILINI YpOBEHb 3HAHUN U KOMIIETEHUMI; NHUIIMATHUBHI HE
HPOSIBIISET, HO CIIOCOOEH MOIep>KUBATh HHUIIMATOPA B MTPEJIaraéMoM I10JI€ IeATEIbHOCTH, B JOCTATOYHOM
CTEIICHU BIIAJEET MOJYy4Ya€MbIMHU B X0J1€ U3yUYEHUS TPOTPaMMbl YMEHHUSIMU U HaBBIKAMHU;

Hwu3skuii ypoBeHb: 00yuaronuiics 1eMOHCTPUPYET HETOCTATOYHYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00Pa30BATENBHON JEATEIbHOCTH, IOCEIIAET 3aHATUS OT ClIydasl K CIydaro,
MOKA3bIBAET YAOBJIETBOPUTENbHBIN YPOBEHb 3HAHUN U KOMIIETEHLIUH, B IIEJIOM c1a00 BiIaJieeT MOoay4yaeMbIMU
B XOJI€ U3y4YEHUS ITPOrpaMMbl YMEHHUSMH U HABBIKAMU.

(I)OpMI)I PE3yJbTaTOB 0CBOCHUS NPOrPpaMMbI BHeypo‘lHOﬁ AeATECIbHOCTH .
1. OTmeTKa YpOBHA JOCTHXKEHUI 06yqa101ueroc;1 B JIUCTC NI€AAroru4cCKoro Ha6J'IIOIleHI/I$I;

2. 3anucH B XypHaJe yuéTa O pe3yJbTaTHBHOCTH yJacTHs 00YJArOMIMXCs B MEPOIIPUATHUSIX PA3HOTO BHUIA U
YPOBHS (IUIIJIOM, TpaMOTa, 6JIaroJapHOCTb, JPYTOE);

3. 3anucu B xKypHaie yuéTra 00 y4acTUH B BBIE3HBIX MEPONPUATHIX
Ounenka TecToBbIX padorT.

TeCTBI, COCTOAIIUE U3 IIATU BOIIPOCOB MOKHO MCIIOJB30BATH ITOCJIC U3YUYCHHA KAXXKI0TO MaT€puraia
(ypoka).

Tect n3 10—15 BonmpocoB UCTIONIB3YETCS IJI MEPUOIHUYECKOTO KOHTPOJIA.

Tect u3 20 BOnpocoB HEOOXOIUMO UCTIONB30BATh ISl HTOTOBOTO KOHTPOJIS.



Ouenka pedepara.

Pedepart oneHrBaeTCs 10 CIEAYIOIUM KPUTEPHUSIM:

* coOoIeHue TpeOOBaHUN K €ro 0(OPMIICHHUIO;

* He0OXOAMMOCTD U JIOCTATOYHOCTb JUIsI PACKPBITUS TEMBI IPUBEICHHOM B TEKCTE pedepara nHPpOpMaIuy;
* yMeHHE 00yJaromerocst CB000IHO U3JIaraTh OCHOBHBIC UJIEH, OTPaXKCHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErOCs OHSITHh CYTh 33/1aBAEMbIX WICHAMHU aTTECTAlMOHHONW KOMUCCHH BOIIPOCOB H
c(hOopMyIHPOBATh TOUHBIE OTBETHI HA HUX.

Ouenka npoekra.

[TpoeKT OIEHMBAETCS IO CICAYIOUIUM KPUTCPUSIM:

* coOmoIeHNe TpeObOBaHUH K ero 0pOpPMIICHHIO;

* He0OXOAMMOCTb U IOCTATOYHOCTb JUIS PACKPBITUS TEMbI IIPUBEICHHOMN B TEKCTE MPOEKTa HWH(OPMAIIHH;
* yMEHHE 00Y4YaIoIIerocsi CB000/IHO M3JIaraTb OCHOBHBIC HJICH, OTPAKEHHBIC B POCKTE;

* CIOCOOHOCTh 06y11a101uer0cs1 IIOHATH CYTH 3a1aBACMbIX YJICHAMU aTTEeCTAllMOHHONM KOMHUCCUH BOIIPOCOB U
C(l)OpMy.]'II/IpOBaTL TOYHBIC OTBCTHI HA HUX.

TemaTuka Hcc/Ie10BATENbCKUX U MPOEKTHBIX PadoT ¢ HCMOJIb30BaHNEM 000pyaoBaHus HeHTpa «Touka
pocTa»:

1. I/I3yquI/Ie HICJIOYHOCTH PA3JIMIHBIX COPTOB MbLJIa U MOKOIIUX CPEICTB.

2. UnnukaTopHble CBOMCTBA pa3TUYHBIX PACTeHUN U I[BETOB (C onpeaeneHrem pH pactBopos). 3.
Ornpezenenne kauecTBa XJe00OMeKapHOM MyKH U XJieba.

4. OnpeneneHue Ka4ecTBa KUCIOMOJIOYHBIX MTPOTYKTOB.

5. Onpenenenne 3aBUCUMOCTU U3MeHeHus pH 11e1pHOro 1 macTepru30BaHHOTO MOJIOKA OT CPOKOB XpaHEHHUSI.
6. Nzydenue »¢(HeKTUBHOCTH pa3IUYHBIX COJIEBBIX TPEIIOK.

7. KoHCTpyHpoOBaHUE «XUMUYECKUX TPEIOK», OCHOBAaHHBIX HA XUMHUYECKUX PEAKITUSX.

8. CHHTEe3 «MaJlaxuTa» B PA3JIMYHBIX YCIOBUSIX.

9. M3y4yeHune KOppo3uH Keje3a B pa3InIHbIX YCIOBHUSIX.

10. BiusiHne cBeTa U KUCI0pOJ1a Ha CKOPOCTh Pa3JI0KEeHUsI paCTBOpPA HOIUIA KAJTHSL.

11. Onpenenenue kauecTBa BOJAOIPOBOIHON BOBI.

12. XKéctkocTh Boabl. CIIOCOOBI OMpeeNieHUs KECTKOCTH BOIBI.

13. bymaxknas xpomarorpadus. Xpomatorpadguueckoe pas/ieIeHle BEIIECTB.

14. XpycranbHoe cTek10. MOKHO JIM UCIIOIB30BaTh JIJIsI XPaHEHUS TN ?



TemaTuuyeckoe NJIAHUPOBAHUE

Neni/m | Tema paspgesa K-Bo yacos | JlabopaTopHble IIpakTuyeckue
padoThI padoThI
Pasnen 1. MHoroo6pasue @)
XUMHUYECKHUX PEaKIIHii B
AKCIEPUMEHTAIIBHON XUMUU
Tema 1. Xumnueckue peakuuu 3 2 2
Tema 2. DIIeKTpOIUTHYECKAS 4 4 2
JUCCOLIMAIUS
Paznen 2. IIpakTHKYM 110 H3YYEHHUIO (20)
CBOMCTB ITPOCTBIX BEUIECTB:
METAJIJIOB U HEMETAIIJIOB, UX
COCTMHEHU N
Tema 3. CBoiicTBa raJloreHOB 2 3 1
Tewma 4. CBoiicTBa KHCIIOPOJa U 4 4 0
cepbl
Tema 5. CpoiictBa a3ora u dpocopa | 4 5 1
Tema 6. CBoiicTBa yriaepona u 4 4 1
KpEMHUS
Tema 7. OOuye U HAUBUAYAIbHBIE | 6 6 1
CBOICTBa METAJIIOB
Pa3nen 3. OCHOBBI OIIBITHO- (6) 1
DKCIIEPUMEHTAIILHON U POEKTHON
JESITCIIBHOCTH
Hroro 33 28 9
KAJIEHJAPHO-TEMATUYECKOE INTAHUPOBAHHUE
Neni/m | Tema 3ansiTust K-Bo Hara HNudopmaunonnas | Ucnmoab3yemoe
4acoB NO/IIePKKa o0opy10BaHMe IIEHTPA
Yuebnux 8.9 kn «Touka pocra»
T'abpuensn O.C.
Ocmpoymos U.I'.
Cnaoxoe C.A.
1 BBonsbiit uacTpykTaxk no Th Xumus | 1 05.09 § Crp.20- 8xn
— HayKa 3KcrnepumeHTanbHas. TP TexHuka 6€30MacHOCTH B




JemoHcTpanroHHbIN onbIT Nel.
O3HakomiieHHE ¢ J1ab0PaTOPHBIM
000py1I0BaHHEM; TIPUEMBI
Oe3omacHoOl paboThl ¢ HUM. BxogHoe
TECTHUPOBAHUE 110 TEOPETHUECKUM U
NPaKTUYCCKUM 3HAHUSM 3a 8 KJ1acc

KaOWHETe XUMUU IICHTpa

«Touka Pocray.
3HAKOMCTBO C
o0opyIoBaHUEM.

Paszngen

1. MHoroo0pa3ne XuMHU4eCKHX peaKkuii B IKCIIePUMEHTAJIbHON Xumui (7 1)

Tema 1. Xumnueckue peakuuu (3 1)

IIpakTyeckas padora Ne 1
«[IpaBuna TeXHUKH 0€30MMaCHOCTH
pHu paboTe ¢ 1a00PaTOPHBIM
obopynoBanueM. [IpaBuia
M0JIb30BaHUs HarpeBaTEIbHbIMU
ycrpoiictBamu», Tb OBP B
AKCIEPUMEHTAIBHON XUMUHU
Jlabopamopnuuwtit onvim No [
«M3y4yenue peakuuu
B3aUMO/ICHCTBUSA CyIb(QHUTA HATPHS C
nepokcuaoM Bojiopoaa» Th

1 12.09

JaT4uuk TemiepaTypsl
(TepMonapHblii),
criuptoBKa JlaTumk
TEeMIIepaTyphl
MIJIATUHOBBIN

TennoBoii 3pPeKT XUMUISCKUX
peaxiuii. [lonstue 06 3x30- 1
YHJIOTEPMHUYECKHIX PEaKITHIX.
JleMoHCTpaliOHHBIN OMBIT Ne 2
IIpumeps! 5k30- U
SHIOTEPMUYECKUX PEAKLIHMN.
JemoHcTpannoHHbIN onbIT Ne 3
«TennoBoit 3 PexT pacTBOpeHUs
BEILIECTB B BOAE»

1 19.09 § 9- 8kn

JlaTuuk Temrieparypsl
IUTATUHOBBIN

CKOpOCTh XMMHMUYECKUX PEAKLUN
JemoHcTpannoHHBbIH onbIT Ne 4
BzaumopeiicTBue IUHKA C COJSTHOU
U YKCYCHOW KHCIIOTaMHU.
B3anmoneiicTBre rpaHy IMpOBaHHOTO
IMHKAa U LUMHKOBOM MBUIM C
COJITHOM KHUCJIOTOM.
B3aumopeiicteue oxcuaa meau(ll) c
CEPHOU KUCJIOTOM pa3HOU
KOHIEHTPAllUU TPU Pa3HbIX
temneparypax. IlpakTudeckas
padora Ne2. M3yueHne BIUsSHUAS
YCJIOBUU MPOBEACHUS XUMUUECKON
peakuuu Ha €€ ckopocTs. Th
Jlabopamopuuiit oneim Ne 2

1 26.09 § 3 —-9xn

Haruuk pH Jlatunk
HaIpsHKeHUs




«CpaBHUTENbHAS XapaKTEPUCTHKA
BOCCTAaHOBUTEIBHOM CIIOCOOHOCTH
metasutoB» Th [Toaroroska x 1A

Tema 2. DIeKTPOIUTHY

eckasi auccouuanusa (4 4.)

DIIEKTPONIUTHYECKAS AUCCOLUALIMS —
[JIABHOE YCJIOBHE MPOTEKAHMS
peakuuii B pacTBOpax.
JleMOHCTpalMOHHBIN OnBIT Ne5
Hcnibrtanue pacTBOpOB BEILIECTB Ha
ANEKTPUUECKYIO MPOBOIUMOCTD.
JeMoHcTpanimoHHbIN onbIT Ne6
«ONEKTPOJIUTHI U HEIJIEKTPOIUTHI»

1

03.10

§ 4 -9xkn

Jatamk
AJIEKTPONPOBOAHOCTH

DNEeKTPOIUTHYECKAs JUCCOLUALUS
KHCJIOT, IIIeJI0YeH U COJICH.
Jlabopamopuuwtit oneim Ne 3.
«CuiibHbIE U ca0ble 3JIEKTPOIUTHI»
Ornpenenenre KUCIOTHOCTH-
OCHOBHOCTH Cpe/Ibl OTYYEHHBIX
pPacTBOPOB € IOMOIIBIO HHIMKATOPa
U JIaT4YMKa 3JIEKTPONpOBOJHOCTH, Th
Jlabopamopnuuii onvim Ne 4
«3aBUCUMOCTD AJIEKTPOIPOBOTHOCTH
PacTBOPOB CUJIBHBIX AJIEKTPOJIUTOB
OT KOHIIEHTPALMX HOHOB, Th

10.10

§5-7 — 9k

PeakTuBLl 1 XUMHUECKOE
obopynoBanue PeakTuBbI
U XUMHWYCCKOC
obopynoBaHue

Peaxiuu noHHOro 0OMeHa.
Jlabopamopnuuii onvim Ne 5
«B3anmoencTBre ruIpoKCcUIa
6apus ¢ cepHolt kucnotoi» , Th
Jlabopamopmuuwtit onvim Ne 6
Peakuun oOmMeHa Mex 1y pacTBOpaMu
anekTponutToB, Th IlpakTuyeckas
padora Ne3. «Onpenenenue
KOHILIEHTpaLUU COJIU 10
AJIEKTPOIIPOBOAHOCTH pacTBOpa», Th
[ToaroroBka k 'MA

17.10

I'n.2 —9xn

JlaTuuk
3JIEKTPONPOBOJHOCTH,
n03aTop 00bEMa
KUJKOCTH, OFOpeTKa

IIpakTuyeckas padora Ne4.
Pemenue sxcriepiMeHTaIbHBIX 334a4
1o TeMe «DIEeKTPOIUTHIECKAs
auccoruanus». Tb Tecrosslit
KOHTpPOJIb IO pa3iery
«MHoroo0pa3sue XUMHYECKHX

24.10

PeakTuBLI 1 XUMHUECKOE
o0opyaoBaHue, TaTUUK
AJIEKTPOIIPOBOTHOCTH




peakuyii B SKCIIEPUMEHTAIBHOU
XUMHUN

Pa3nes 2. [IpakTHKYM 110 H3Y4eHHIO CBOMCTB MPOCTHIX BelIeCTB: METAJIOB M HEMETAJLJIOB, MX coequHeHuii (20

1)
Tema 3. CBoiicTBa rajiorenon (24)

9 ["anmorensl: pusnyeckue u 1 07.11 § 10-12
XUMHUYECKHE CBONCTBA PeakTuBbI U XUMHYECKOE
Jlabopamopuuwiit onvim Ne7 o0opyaoBaHue
Pacno3naBanue CoassHOM KUCIOTHIL,
XJIOPUI0B, OPOMUIOB, HOAUIOB U
nona. Th

10 Jlabopamopmuuwtit onbim Ne8. 1 14.11 Anmapar 11 mpoBeeHUS
OTtbenuBarolue CBOWCTBA XJIOpa , XHU- MUYECKHUX IPO-
Tb Jlabopamopuwtii onvim Ne9. neccoB (AIIXP)
B3aumHOe BbITECHEHHE TAJIOTEHOB U3 PeakTuBbI U XUMHUYECKOE
pactBopoB ux conei, Th obopynoBanue JlaTunk
IIpakTuyeckas padora Ne 5. XJIOPUJI- NIOHOB
«Ormpenenenue coaepKaHus XJI0pUa-
WOHOB B NuTheBou Bone» Th
IToaroroska x A

Tema 4. CBoiicTBa Kuciaopoaa u cepol (4 1)

11 Kucnopon: nonyuenue u 1 21.11 § 13-15
XHMHYECKHE CBOMCTBA. PeakTuBbl M XUMHUYECKOE
JemoHncTpanroHHblil onbIT Ne 7. obopynoBaHue
«[lonyyenue u cobupanue
KHCTIOpO/ia B JIA0OpATOPUU U
3a0JIHEHUE UM ra30MeTpay
Jlabopamopuuwiit oneim Nel().
«['opeHne cepsl Ha BO3/1yX€ U B
kucnopoae» Th

12 Cepa. Xumnueckue cBoicTBa cepel. | 1 28.11
JeMoHCTpaniMOHHBIN OnbIT Ne§. § 13-15 | PeakTuBBI, KOJIEKIIUU U
AmnoTponHbie MOIU(MUKALIUN CEPHI. XUMHUYECKOE
O3zHakoMJieHHE ¢ O0pas3lamMu Cepbl o0opyaoBaHue
U €€ NPUPOAHBIX COEOUHEHUI

13 CoenuHeHus cephl: CEpOBOAOPO/I, 1 05.12 Anmapart 11 mpoBeAeHUS
CEpOBOJIOPOAHAS KUCIIOTA. XU- MUYECKUX PEaAKITUi
Cynbhunel. JIeMOHCTpaiMOHHBIN (AIIXP), mpubop mns
ombIT Ne9 OOpasiibl MPUPOIHBIX MOJIYYeHHS Ta30B WIH
Ccynb(hUI0B U CyIb(aTOB. anmapar Kurmnra
Jlabopamopuwiit onvim Nel 1. PeakTuBbl, KOMIEKIINU 1
KauectBennble peakuuu Ha XUMHUYECKOE
cynbdua-uonsl B pactsope. Th obopynoBaHue




14 Coenunenus cepsl: okcua cepol (IV), | 1 12.12 Anmapart aJis IpoBeAeHUs
CEpHHUCTAs KUCJIOTA U €€ COJIN. XU- MUYECKUX PEaAKIUi
Jlabopamopnbutii onvim (AIIXP
Ne[2KayecTBEHHbIE pEaKIMU Ha
cynbdut- nousl B pactBope. Th
Coenunenus cepsl: okcua cepsl (VI),

CepHas KHCIIOTA U €€ COJIH.
Jlabopamopnwtii onvim Nel3
KauecTBeHHbIE peakLUM Ha
cynbdar-uonsl B pactope. Th
CBolicTBa CEpHOI KUCIIOTHI ,3y4E€HNE
CBOMCTB CEpHOU KUCIOTHI, Th
IToaroroska x A
Tema 5. CBoiicTBa a3ora u ¢pocdopa (44)

15 A30T: (hu3HUeCKHe U XUMUICCKUE 1 19.12

CBOMCTBAa. AMMMUaK.

HemoncTtpanronasiid onbIT NelQ

[Tomyyenue ammuaka u ero §16-18 Jatuux

pacTBOpeHHE B BOJE. AIEKTPONPOBOAHOCTH
Jlabopamopnutii onvim Ne 14 PeaktuBbl M XuMHuueckoe
«OcHOBHBIE cBOMCTBA amMmHuaka» Th o0opynoBaHue

Conu ammonusi. Jlabopamopnutii

onwvim Nel5 BzaumopeiicTBre

coJied aMMOHHs co 1menodamu Th

16 AzotHas kucnota. Jlabopamopnotit | 1 26.12 | §16-18 Tepmope3ucTopHBbIi
onvim Ne 16. V3ydeHnue cBOMCTB JaTYUK TEMIIEpaTypHl,
a30THOM KUCIOTHI Th natyuk pH, narumk
IIpakTyeckas padora Ne 6. 3JIEKTPONPOBOJHOCTH,
«OmnpeneneHne HUTpaAT- UOHOB B anmnapar JAJis IPOBEICHUS
MUTaTeIbHOM pacTtBope» Th XUMUYECKUX PEAKLUN

(AIIXP), marauTHast
Memanka PeakTuBbl 1
XUMHYECKOe
obopynoBanue, JlaTunk
HUTPaT-UOHOB

17 Count a30THOM KUCIOTHI — HUTpAThl. | 1 09.01 Hatuuk
JIeMOHCTpallMOHHBIN OMBIT ANEKTPONPOBOIHOCTH,
Nel10O6pa3upl pUPOTHBIX KOJUJIEKI[UU

HUTpaToB U (ocdaros.
Jlabopamopnuwtit onvim Nel7
O3HaKOMJIEHUE C a30THBIMU U
dbochopHBIMU YIOOPEHHUSIMHU.
PacnioznaBanue a30THBIX yIOOpEHUH.
Tb




18

®ochop. Coequnrenust pocdopa: 1 16.01
okcua docdopa (V),
oprodochopHast KHCIIOTA U €€ COJH.
®dochopubie ynoOpeHus
Hemouctpanmonnsiit onsiT Nel2 Th
OO6pa3ubl kpacHoro ¢gocdopa,
okcuna docdopa (V), npupoaHBIX
dbocdaros. Jlabopamopmuwlit onvim
Nel8 «"openue cepsl u Gpochopa Ha
BO3JyX€e U B kucinopoue» Th
[Toaroroka k 'NA

Tema 6. CBolicTBa yriepoaa u

KpeMHus (4 4)

19

VYriepon, ¢u3MvYecCKrue CBONCTBA. 1 23.01
AmnoTponus yriepoja: aimas,
rpadur, kapouH, GyIepeHbI.
XUMHUYECKUE CBOWCTBA Yriepoja.
HemoncTpanroHHbiid onbIT Nel3
Mojenu KpHCTaJUIMYECKUX
peméTok anMasza u rpadura.

§31-§ 32

20

Okcuapl yraepoaa. YrapHelili u 1 30.01
VIJIEKUCHBIN Ta3bl. YTOJbHas
KHCTI0Ta, KapOOHATHI
HemoncTpanronHbsiid onbIT Nel4
OO6pa3ibl MpUPOJIHBIX KapOOHATOB
U CUIIUKATOB. JladopamopHhuli
onvim Nel9 KadyecTBeHHast peakuus
Ha yriekucasli ras. Tbh
Jlabopamopnutii onvim Ne20
KauecTBeHHast peaxiusi Ha
kapoonat-uoH. Th Jlabopamopmuwiii
onvim No 21 «B3auMonenicTBue
W3BECT- KOBOU BOJIBI C YTJIEKUCITBIM
razom» Th

§20-21

JlaTuuk
INEKTPOIPOBOJIHOCTH,
MarHuTHas MelIajka,
npuOop I MOJTy4EHUs
ra3zoB iy annapar Kumma
PeakTuBbI M XMHYecKoe
obopynoBaHue

21

IIpakTHyeckas padora Ne7. 1 06.02
«[Tomyuenue oxcuna yrinepoaa (IV)
U U3Y4YECHHE €T0 CBOMCTB.
Pacno3naBanue kap6onaro». Th

§ 24-25 IloBTOpPUTH
o y4eOHUKY
MaTepHall TiaaBbl

PeakTUBBI U XUMHUECKOE
obopynoBaHue

22

Kpewmuuii u ero coenuHeHus. 1 13.02
Jlabopamopnbwtii (3anumamenvHbslit)
onvim Ne 22 «BpipamuBanue
BOJIOPOCIIEH B CUIIMKAaTHOM Kitee» Th
[Toaroroska k ' KontponbHoe

TECTUPOBAHUE 110 NOJpa3AeIy




«IpakTUKyM 110 U3Y4ECHHUIO CBOVCTB
IIPOCTHIX BELIECTB HEMETANIOB UX
COCIMHEHUI»

Tema 7. O01mue U 1

HAMBUAYaJIbHbIE CBOHCTBA MeTAJLJIOB (6 1)

23

OO6mue Gpu3nuecKre 1 XUMUIECKHE
CBOIICTBa METAJIOB: PEAKIIHHU C
HEMeTaJUIaMH, KUCJIOTaMH, COJISIMHU.
BoccranoBuTenbHbIE CBOKCTBA
METAIIJIOB. DIEKTPOXUMUICCKHUH Psif
HaIPSKEHUN METaJIOB.
Jlabopamopnutii onvim Ne23
B3aumopeiicTBue mMeTaiuioB ¢
pacTBOpamM# COJIEH.
BzaumopeiicTBie MeTanioB (MarHus,
[IUHKA, JKeJie3a, MeJIi) C pacTBOpaMu
KHCTIOT JIeMOHCTPAallMOHHBIN OITBIT
Nel5 U3zyuenue o0pa3iioB METaIOB.
Tb

1

20.02

§28-29

PeakTuBBI 1 XUMHUYECKOE
obopynoBaHue

24

Illenounbie MeTamibl. CoeqMHECHUS
IIEJIOYHBIX METAJIOB
JemoHcTpaimoHHbIi onbIT Nel6
BzaumojeiicTBue IIEIOYHBIX
MeTaioB ¢ Bojaou. CBolicTBa
MIEJIOYHO3EMENIbHBIX METAJIOB U HX
coeMHEHUI. J[eMOHCTpalMOHHbIN
onwIT Nel7 B3aumonelicTeue
METOYHO3EMETBHBIX METAIIJIOB C
BOJ10i. OOpa31bl BakKHEHIINX
MPUPOJHBIX COEIMHEHHI MarHus,
KaJIbITH.

27.02

§ 30

PeakTuBBI U XUMHUECKOE
obopynoBanue PeakTuBbI
U XUMUYECKOE
obopynoBaHue

25

CBOMNCTBA COeIUHEHNI KAIBIHS.
Kectkocts 600wt Jlabopamopnutit
onvim Ne24 O3HakOMJIEHHE CO
CBOWCTBAMH U NPEBPAIICHUSIMHI
KapOOHATOB M TUAPOKAPOOHATOB.
Tb Jlabopamopnutii onvim Ne25
YcTpaHeHue )KecTKOCTH BOJIbI B
JIOMaIIHuX ycioBusx Th

05.03

§ 31-32

PeakTuBLI 1 XUMHUECKOE
obopynoBaHue

26

CBolicTBa ATIOMUHUSA
AMoTepHOCTh OKCHIA U
THIPOKCUIA ATFOMUHHUS.
Jlabopamopnutii onvim Ne26
[TomyueHue TUAPOKCUIA ATFOMUHUS

U B3aUMOJEIHCTBUE €r0 C

12.03

§33

PeakTuBLI 1 XUMHUECKOE
obopynoBaHue




KHCIIOTaMU U
1 § 33 PeakTUBBI 1 XUMUYECKOE

00opy0BaHue
LIEeJI0YaMHU.

27 AMQOTEpHOCTh OKCHAA U 26.03 § 34
TUAPOKCUAA ATIOMUHHUS. PeakTuBbI U XUMHYECKOE
Jlabopamopnuwtit onvim Ne27 ob0opynoBanue Jlatumnk
[TonyueHue ruapokcuia aarOMUHUS JIaBIICHUSI, PEAKTUBBI U
U B3aUMOJICHCTBUE €r0 C XUMHUYECKOE
KHcIoTaMu M wienodamu. JKeneso. o0opynoBaHue,
JleMOHCTpalIMOHHBIN OMBIT KoJuieKIuu PeakTuBbl 1
Nel1706pa3us! pyn xenesa. XHUMHAYECKOe
Cxuranue xeneza B KUCIOPOAE U o0opynoBaHue
xyope. «OKHCIIeHue Kese3a BO
BIaxxHOM Bo3ayxe» Th CoiicTBa
COEIMHEHUN >Kene3a: OKCHUJIOB,

TUAPOKCHIOB U coseit sxenesa(ll u
). Jlabopampnas paboma Ne28
[Tonryuenue rugpokcuioB xene3a(ll)
u (III) u B3aumonelicTBre ux ¢
KMCJIOTaMHU U miejodyamMu. Tb

28 IIpakTuyeckas padora Ne§. 02.04 | [loBTOpUTH TEMy [ToBTOpPUTE TEMY
Pemenue skcnepuMeHTaNbHbBIX «MeTannso. «Metamner». [loBTOpUTH
3agad no teme «OO0mue u [ToBTOpUTH MO no y4eOHMKY MarepHai
WH/IMBUyaJIbHBIE CBOWCTBA y4eOHUKY TJIaBbI
metaios». Th Iloaroroska k TMA MaTepual riaBbl PeakTuBbI 1 XUMHUYECKOE
KonTponbHoe TecTupoBaHue mo o0opynoBaHue
noapaszneny «IIpaktukym mo
W3YYEHHUIO CBOMCTB IPOCTBIX
BEIIIECTB METAJJIOB MX COEIMHEHUI»

Pa3nes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M IPOEKTHOMH JesITeIbHOCTH (6 1)

29 IMpakTuyeckas padora Ne9. Th 09.04 PeakTHBBI M XUMHUYECKOE
OO6parienue co crekyiom (crudaHue o0opynoBaHue
CTEKJISTHHOU TpyOKH, U3TOTOBJICHHE:

MUTETKA; KalTWLISIPOB; MPOCTEHIITIX
y3J10B; pocTeimx npudopon), Th

30 XUMHUYECKUH aHAIN3: KaueCTBEHHbIN 16.04 PeakTuBbl U XUMHUECKOE
Y KOJTMYECTBEHHBIH o0opyaoBaHue

31 TeopeTrnueckre OCHOBBI OIBITHO- 23.04 PeakTuBbI 1 XUMHYECKOE
AKCIIEPUMEHTAIILHON U POEKTHON o0opynoBaHue
JeSITEIIbBHOCTH

32 BrimonHenue yueOHbIX TPOEKTOB, 07.05 PeakTuBbI M XMMHYeCKOE

OTIBITHO-3KCIIEPUMEHTATIBHBIX PadoT.
[TpakTyeckue paboThI IO TEMaM
IIPOEKTOB yuyamuxcs, Tb

obopynoBaHue




33 ITpomMexyTouHast aTTeCTalus. 14.05
3amuTa NpoeKTOB

Hepeqenb AOCTYIIHBIX HCTOYHUKOB nnc[)opMaunn

B pasznesne npencTaBieH CIIMCOK KHUT U CCBUIOK Ha CalThl, B KOTOPBIX O0Jsiee NOIPOOHO OCBEIIEHBI pa3InYHbIE
ACIIEKThI pacCMaTPUBAEMBIX BOIIPOCOB. MIX MOXKHO peKOMEH/IOBATh KaK YYUTENIO, TaK M 00ydaeMbIM,
IIPOSIBUBILINM HHTEPEC K U3y4aeMOU TEME.
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