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IHosicHuTEIbHASA 3AIIUCKA

Pabouast nporpamMma cocraBJ/ieHa HA OCHOBE :

1) ®enepanbroro 3akoHa Ne273-03 «O06 obpazoannu B Poccuiickoit deneparumy»

2) ®enepanbHOTO roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO O0IIEro
oOpa3oBaHus, YTBEPKIECHHOTO MpUKa3oM MuHHCTEpPCTBA 00pa3oBanus U Hayku PD ot 17.12.2010r.
np.Nel897 ¢ usmenenusimu ot 31.12.2015r. Ne1577 3)
[Tporpammsl Kypca xumuu st 8-11 kitaccoB 0011€00pa30BaTENBHBIX YIPEIKACHUN

4) OcHOBHOIT 00pa30BaTEIILHON MPOrpaMMBbl OCHOBHOTO 001Iero oopazosanus MBOY COIII
Nel ct. Onbrunckou
C yuerom:

Pacniopspxenust Munnpocsemenus PO ot 12.01.2021 NeP-6 « O6 yTBep»KIeHUH METOAUYECKUX
PEeKOMEHJAalM 10 CO3/aHUuI0 M (YHKIIMOHUPOBAHUIO B 0O0IIe00pa30BaTEIbHBIX OpraHU3aIusX,
PacroJIO)KEHHBIX B CEJIbCKOW MECTHOCTH U MalbIX IOpoJax, LIEHTPOB OOpa30BaHUS €CTECTBEHHO-
HAay4YHOU U TEXHOJOTHYECKOU HAIIPaBICHHOCTEN

Meroanueckux peKOMEeHAAM MHHHCTEpcTBa IpocsenieHus Poccuiickonn ®Pepepanuu 1o
«Peammzanum  00pazoBaTeNbHBIX  MPOTPaMM  €CTECTBEHHOHAyYHOM M TEXHOJOTHYECKOM
HaIpPaBJIEHHOCTEN M0 XMMHHU C UCHOJb30BaHUEM oOopynoBaHus LeHTpa «Touka pocray (yTBEp:KIEHbI
pacriopsbkeHreM MuHHCTEpCTBa rpocsetienus Poccuiickoit Menepanuu ot 12 stuBaps 2021 r.Ne P-6).

Wcnonb30BaHus HarIIHO-TMAAKTHUECKUX TOcoOuii n o0opynoBaHus 1ieHTpa «Touka pocTay

Vyeonnk: Xumus. 9 xmacc: yaed. mis obmeoopazoBar. opranmzanuii/ O.C. T'abpuensn, W.T'.
OctpoymoB, C.A. CnankoB — 3-e m31.— M.: [Ipoceemenue,202 1

Ha 0aze nentpa «Touka pocra» obecriednBaeTcs peaan3anus NporpaMM €CTeCTBEHHOHAYYHON
U TEXHOJOTMYECKOM HampaBlIEHHOCTEW, pa3padOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSMU
3aKOHOJATeNbCTBA B cepe oOpazoBaHus U c yué€roM pekoMmeHnanuii denepanbHOro omneparopa
yueOHOTO mpeaMeTa « XUMUS».

Kommiekt o6opynoBanust nentpa «Touka poctay obecneunBaeT 3(h(HEKTUBHOE TOCTIKECHHE
o0pa3oBaTeNbHBIX  PE3ylIbTaTOB  OOydYalOIIMMHUCA MO  MpOrpaMMaM  €CTECTBEHHOHAyYHOM
HAIMpPaBJIEHHOCTH, B TOM 4Hcie Uit (OPMUPOBAHUS M300pETATENbCKOr0, KPEaTUBHOTO, KPUTHUECKOTO
MBIILJICHHS, Pa3BUTH (YHKIHUOHAIBHONW T'PaMOTHOCTH y OOYYaroIIMXCsl, B TOM YHCJIE €CTECTBEHHO-
HAay4YHOM..

CoBpeMeHHbIE 3KCIIEPUMEHTANIbHBIE HCCIIEIOBAHUS [0 XUMHUH YK€ TPYAHO MPEACTaBUTH Oe3
WCII0JIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO U IU(PPOBBIX U3MEPHUTENBHBIX MPUOOpoB. B denepanbHom
I'ocynapctBernom O6pazoBatenbHoM Ctanaapre (PI'OC) npomnurcaHo, 9TO OJHUM M3 YHHUBEPCATbHBIX
y4eOHBIX JAEWCTBUI, MPUOOpETaeMbIX Yy4allUMHCS, JIOJDKHO CTaTh yMEHHUE «IIPOBEACHUS OIIBITOB,
MPOCTBIX KCIIEPUMEHTAIBHBIX HCCIEAOBAHUM, MPSIMBIX U KOCBEHHBIX M3MEPEHUI C MCHOJIb30BaHUEM
aHAJIOTOBBIX U IHU(POBBIX H3MEPUTENHHBIX NpuOOpoB». IIIMpOKUH CHEKTp JaTYMKOB MO3BOJIAET
y4YalIMMCsl 3HAKOMUTBHCS ¢ TTapaMeTpaMHu XUMUYECKOTO IKCIIEPUMEHTA HE TOJIbKO Ha KaYeCTBEHHOM, HO
U Ha KoJinyecTBeHHOM ypoBHe. Lludposas maboparopusi mO3BOJISET BECTU UITMUTEIbHBIA SKCIEPUMEHT
Ja)ke B OTCYTCTBHUE JKCIEPUMEHTATOpa, a 4YacToTa MX M3MEPEHHH HEeMOJIBIAaCTHA 4YeJIOBEUYECKOMY
BOCIIPUSTHUIO.

B mpouecce dhopMupoBaHHs SKCIIEPUMEHTATBHBIX YMEHUIH Y4eHHK OOydaeTcsl MpeAcCTaBIsATh
nHpopMalno 00 UCCIeIOBAaHUY B UETHIPEX BUAAX:

* B BepOaTbHOM: ONKCHIBATH HKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENbh IKCIEPHUMEHTA,
(buKcHpoBaTh BHUMAHHUE HA U3MEPSIEMbBIX BETMYMHAX, TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aMOJHATH TaOJIHIIBI TAHHBIX, JEXKAIINX B OCHOBE MOCTPOCHHS TpaduKoB (TIpU
3TOM y yYalIuXcs BO3HUKAET MEPBUYHOE MPEICTABICHNE O MacIITabaX BETUYHH);

* B rpai4ecKOM: CTPOUTH rpauKu MO TAOTUYHBIM JaHHBIM, UYTO JAa€T BO3MOXKHOCTH IIEpexoa
K BBIJIBIDKEHUIO THUIOTE3 O XapakTepe 3aBUCUMOCTH MEXIy BeIWYMHAMH (MPU ITOM YUUTENb
MOKa3bIBaeT MPEUMYIIECTBO B BH3yalIM3allMd 3aBUCHMOCTEH MEXIy BEIUYMHAMH, HArIATHOCTh W
MHOTOMEPHOCTb);



* B BHJE MaTeMaTHYCCKMX ypaBHEHHMH: JaBaTh MAaTEMaTHYECKOE ONHMCAHUE B3aMMOCBSI3U
BEJIMYNH, MATEMaTHYCCKOE 0000IIcHNE.

[lepexox OT KaXJIOro 3Tama MPeACTaBICHHS WH(POPMALMHU 3aHUMAET JOBOJBHO OOJBIIOHN
MIPOMEKYTOK BpeMeHu. B 8 kiaccax 3TOT mpoliecc HE0OX0 MM, HO B CTApIIUX KaccaX MOYKHO ObLIO OBl
3TO BpeMs MOTPATUTh HA pelIeHue Oojee BaKHBIX 3a1ad. B sToM mane mudposie gabopaTopuu
CYIIECTBEHHO SKOHOMSIT BPEMSL.

D10 BpeMsi MOXHO mOTpaTUTh corigacHo PI'OC Ha ¢dopmMuUpoBaHHE HCCIENIOBATEIBCKIX
YMEHHUH yJaniuxcsi, KOTOPbIE BBIPAKAIOTCS B CICIYIONINX ACHCTBUSAX:

* OIIpEJICIICHUE MPOOIIEMBI;

* IOCTAHOBKA HCCIIE0BATEILCKOM 3a1auu;

* [UTAHUPOBAHUE PELICHUS 33a4H;

* IOCTPOCHHUE MOJEIECH;

* BBIJIBIDKEHHE THIIOTE3;

* DKCTIEpUMEHTAJIbHAS MTPOBEPKA THITOTE3;

* aHAJIN3 JJAHHBIX SKCIIEPUMEHTOB WM HAOIIOICHHI;

* (hopMynHpOBaHKE BHIBOIOB.

ean u 3apaum:

1. Peanu3zanusi OCHOBHBIX 00I1€00pa30BaTENbHBIX MPOTpaMM IO Y4YEOHBIM MpeaMeTaM
€CTeCTBEHHOHAYYHOH HANpaBJIEHHOCTH, B TOM 4HCJIE B pPaMKaX BHEYPOUHOH JeSITEIHHOCTH
00yJaroIMXcs;

2. BBEJICHHUE COBPEMEHHBIX CPEJICTB OOYUEHHS W BOCIHTAHUS IS U3ydeHHs (B TOM YHCIC
AKCTIEPUMEHTAIBHOTO) AUCIUILTAH (MOIyJIeii) eCTeCTBEHHOHAYYHOH HAIPaBJICHHOCTH MPH pPean3aluu
OCHOBHBIX 00I1e00pa30BaTeIbHBIX MMPOTPAaMM H JIOTIOHUTENBHBIX 00Me00pa30BaTebHBIX MPOTPaMM, B
TOM YHCIIe [l paCIIUPEHUs COAEpKaHUS yaeOHOTO mpeaMeTa « XUMUS».

3. BOBJICUEHHUE YUAILIUXCS B IPOCKTHYIO JAESATEIbHOCTD

MecTto Kypca B 00pa3oBaTeJbHOM MpolLecce:

[IporpamMma BHEYpOUHOH IE€ATEIHHOCTH «IKCIePpUMEHTANBLHASI XMMUsD» pazpaboTaHa st
yqamuxcs 9-ro Kjaacca u paccunTan Ha 33 yaca. (TpoBeIeHNUE 3aHATHH B TEYCHUH BCETO YUeOHOTO
rojaa).

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI

JIn4HOCTHBIE pe3y/IbTaThI

(] onpenenenne MOTUBALIMK U3y4EeHUsl y4eOHOTo MaTepuaa;

[] olleHMBaHME yCBaMBAaEeMOro y4eOHOT0 MaTepuaa, HCX0s U3 COLMAIbHBIX U IMYHOCTHBIX
LICHHOCTEH;

[] mOBBIINIEHHWE CBOEro 00pa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTHM K H3YYCHHUIO
OCHOBHBIX HCTOPUYECKHX COOBITHI, CBSI3aHHBIX C Pa3BUTUEM XMMHUU U OOLIECTBA;

(] 3HaHue MpaBUJI IOBEACHUS B UPE3BBIYAMHBIX CUTYALUX;

[] olleHMBaHKUE COLMATBHOM 3HAYMMOCTH Ipodeccui, CBSI3aHHbBIX C XUMHUEH;

(] BnasgeHue mpaBwiIaMu 0€30IaCHOTO OOpallleHus C XUMHUYECKUMH BEIEeCTBAMHU U
000pyZ0BaHUEM, MTPOSBICHUE 3KOJIOTUYECKON KYIbTYPHI.

MertanpeaMeTHbIe pe3yJabTaThl

PeryasituBubie YY /I ;

[l menemosaraHue, BKJIIOYas IIOCTAaHOBKY HOBBIX IieNiell, mpeoOpazoBaHHE NPaKTHUYECKON
3aJjauyd B TO3HABATENIbHYIO, CAMOCTOSITENIbHBIN aHaIM3 YCIOBHM JOCTHIKEHUS LI€IM Ha OCHOBE Yydéra
BBIJICJICHHBIX YYUTEJIEM OpPUEHTHUPOB JIEHCTBHsS B HOBOM Y4e€OHOM Marepuaie; IUIaHUPOBAHUE ITyTH
JOCTIHOKEHUS LIeTIeH;

[] ycTaHaBleHHE LIETIEBBIX IPUOPUTETOB, BBIJICIEHUE AIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHHUS
1N ¥ BBIOOP Hanbosiee 3¢ eKTUBHOIO Coco0a;

[] yMeHHe caMOCTOSITeTIbHO KOHTPOJIUPOBATH CBOE BpEMS U YIIPABIIATh UM

; [] yMeHHe MpUHUMATh pEeIIeHUs B IPOOIEMHOMN CUTYaINH;

[} moctaHOBKa y4eOHBIX 3a/1a4, COCTABJICHHE TIJIaHA U TIOCIIEJOBATEIILHOCTHU JICHCTBHIA;



[} opranuzaiusi pabo4ero Mecta Ipyu BHITIOTHEHUN XUMHUECKOTO IKCIIEPUMEHTA;

] MpOTHO3UPOBAHUE PE3YJILTATOB OOYUYEHMsI, OLIEHUBAHUE YCBOCHHOI'O MaTepuaia, OlleHKa
Ka4yecTBa M YPOBHS MOIYYCHHBIX 3HAHUH, KOPPEKIH IJIaHa U CII0C00a IeCTBUS MPU HEOOXOAUMOCTH.

ITo3naBaTenbublie YY /I:

[} mouck U BBIJETICHHE HHPOPMALINY;

[ aHanu3 ycioBUHM M TpeOOBaHMM 3a1auM, BHIOOp, COMOCTaBJIEHHWE M O0OOCHOBaHUE criocoda
pelIeHus 3a/1a4H;

(] BeIOOp Hambomee 3(h(HeKTUBHBIX CIOCOOOB PELICHUS 33/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

[} BELABMKEHHE M 000CHOBAHKE THITOTE3bI, BEIOOD crioco0a e€ mpoBepKu;

[ caMOCTOSITENIbHOE CO3/IaHUE AJITOPUTMA JIEATEIbHOCTH MIPH PELIEHUH IPOOJIEM TBOPUECKOTO
1 TIOMCKOBOT'O XapaKkTepa;

[ yMEeHHMsI XapaKTepU30BaTh BELIECTBA 10 COCTAaBY, CTPOECHHUIO U CBOMCTBAM;

(] omuchlBaHME CBOMCTB: TBEPABIX, XUAKUX, Ta3000pa3HbIX BEIIECTB, BbIACICHUE HX
CYLIECTBEHHBIX IPU3HAKOB;

] n300pakeHue cocraBa MPOCTEUIINX BELIECTB C OMOIIbIO XUMUYECKUX (OPMYJT U CYIIHOCTU
XMUMHMUYECKUX PEaKLUi ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHMUIA;

[ mpoBeeHNEe HAOMIOIEHUH, OTIICAHNE TTPU3HAKOB U YCIIOBUN TEUEHMS] XUMUYECKUX peaklui,
BBINIOJIHEHHME XUMHUYECKOIO OKCIIEPUMEHTa, BBIBOJbI HAa OCHOBE aHaiu3a HaOJMoAeHUd 3a
SKCIEPUMEHTOM, PEIICHHE 3a]a4, MOJyYeHHe XUMUYeCKON NH(OPMALIUK U3 Pa3IMYHBIX HCTOYHUKOB;

[] yMeHHEe OpraHu30BbIBaTh UCCIIEI0BAHUE C LIE€TbI0 IPOBEPKHU TUIIOTES;

[ yMeHHe JieNiaTh yMO3aKIIoueHus (MHAYKTUBHOE U 10 aHAJIOTHH) U BBIBO/IBI,

[J ymeHHe OOBEKTHUBHO OIIEHMBAaThb MH(GOpPMAIMIO O BEIIeCTBaX M XMMHUYECKUX Ipolieccax,
KPUTHYECKH OTHOCUTHCSA K MICEBJOHAYYHON HHPOPMALIUH.

KommynukatuBubieYY I

[J MOJHOE W TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBHM C 33Ja4aMH WM YCIOBHUSIMU
KOMMYHHUKAIUU;

[J aJeKBAaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEICTB JUISl y4acTHs B JUCKYCCHUU M apryMEHTAIlUU
CBOEH MO3ULINK, YMEHHUE MPECTABIATh KOHKPETHOE COJAEpkKaHHe ¢ COOOIIEHNEM €ro B MUChbMEHHON U
ycTHOU (opme, ompeleieHne Ccrnoco0OB B3aWMOJAEWUCTBUSA, COTPYIHUYECTBO B IOUCKE U cOoOpe
nHpopMaiuu;

[J ompenenenue crnocoOOB B3aUMOJCHCTBHS, COTPYIHUYECTBO B IIOUCKe U cOope nHdopmanuu,
ydacTue B IMaiore, iaHupoBaHUE OOIIUX CIIOCOOOB pabOThI, MPOSIBICHNUE YBAKUTEIHLHOTO OTHOIIECHUS
K JPYyrUM Y4YalllMMCS; OIMCAaHUE COJECP/KAHUS BBINOJHSAEMBIX JEUCTBUI C LEIbI0O OPUEHTHUPOBKU B
MPEAMETHO- MPAKTUYECKON JESATEIbHOCTH; YMEHMS YYUTBHIBATh pa3Hble MHEHUS M CTPEMUTHCS K
KOOPAMHALIMY Pa3JIMYHBIX TO3ULUHA B COTPYIHUYECTBE;

[ ¢popmynupoBaTh cOOCTBEHHOE MHEHHE U MO3UIUIO, apTyMEHTUPOBATh U KOOPAUHUPOBATH €&
C TO3UIMSIMH MapTHEPOB B COTPYAHUYECTBE NPU BHIPAOOTKE OOIIEro pelieHuss B COBMECTHOM
NEeSATENbHOCTH;

[J OCyHIECTBJSATh B3aUMHBIM KOHTPOJb M OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

(] mnaHupoBaTh OOIIME CIOCOOBI PAabOTHI; OCYLIECTBIATh KOHTPOJb, KOPPEKIHUIO, OLEHKY
nelcTBUi mapTHEPa, yMETh YOeXaTh;

[] ncnoabp30BaTh a/IeKBATHBIE SI3BIKOBBIE CPECTBA JJIs1 OTOOpPayKEHUsI CBOMX YyBCTB, MBICIIEH,
MOTHBOB M MOTpeOHOCTEH; 0TOOpakaTh B peun (omrcaHue, 00bsICHEHNE) COJIepKaHHe

COBEpILIAEMbIX JeHCTBUH, KaK B (hopMe TPOMKOM cOlMaIn3upOBaHHON peyH, Tak U B (hopme
BHYTPEHHEH peuy;

(] pa3zBMBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHIMIO, UCIIOJb3Ysl CPEACTBA YCTHONW U MTUCbMEHHOMN
KOMMYHHKAIMH [TPH paboTe C TEKCTaMM ydeOHUKA U JIOTIOJIHUTEIbHON INTepaTypoil, CipaBOUHBIMU
TaOJIMI1IaMu, IPOSBIISATH TOTOBHOCTD K YBAXKEHHIO MHOM TOYKHM 3pEHUS MPU 00CYKACHUU Pe3yIbTaToB
BBITIOJTHEHHON PaOOTHI.

IIpenmeTHble pe3yJibTaThI



OOyuaromuiicss HAy9uTCs:

] mpUMEeHSATh OCHOBHBIE METO/IbI TO3HAHMUS: HAOIOIEHHE, U3MEPEHHUE, IKCIICPUMEHT;

[J omuchIBaTh CBOWCTBA TBEPABIX, IKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJCIAS HX
CYLIECTBEHHbIE IPU3HAKHY;

[ pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUS MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOU T€OpuUU;

U pasiindyaTtb XUMHUYCCKHUEC U (1)I/I3I/I‘~I€CKI/I€ SIBJICHUA,

L] Ha3kIBATh IMPHU3HAKH 1 YCIIOBHUA NPOTCKAHHUA XUMHUYCCKUX peaKuHﬁ;

[1 coGmonath mpaBuia 6e30macHON padOTHI IPU MPOBEICHUH OTIBITOB;

[} monp30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U TIOCYIOM;

(] momydath, coOuparh Ta3000pa3HbIE BEIIECTBA M pPACHO3HABATH HX; XapaKTePU30BAThH
(1)I/I3I/I‘ICCKI/IG M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHu4CCKux COGHHHGHHﬁ, IIPpOBOAWUTH
OIIBITHI, TOATBCPKAAIOIUEC XUMHUYCCKUC CBOMCTBaA HU3YUYCHHBIX KJIACCOB HCOPTraHNMYCCKUX BCIICCTB,

(] packpbIBaTb CMBICI IOHATUS «PAacTBOP», BBIYUCIATH MAaCCOBYIO JIOJI0 PACTBOPEHHOIO
BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONIPENEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOIO BEUIECTBA;

[] xapakTepu30BaTh 3aBUCUMOCTb (PU3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAINIMYECKOU
peHIéTKI/I, OMNpEaAcCATb BU XUMHYECKOU CBSI3H B HCOPTaHNYCCKUX COCTUHCHHUAX,

[] pacKpbIBaTb OCHOBHBIE MOJIOKEHUSI TEOPUU NIEKTPOJIUTUUYECKON AUCCOIUAIMH, COCTABIATh
YpaBHEHUS AJIEKTPOJUTHUCCKON TUCCOIHAITUN KUCIIOT, IIEI0YEH, COJiel U peaKIuii HOHHOTO 00OMeHa;

0 PaCKphIBaTh CYIIHOCTb OKHCIIUTECIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, OIpECaAcCIATh
OKHCJIIWTEIIb U BOCCTAHOBUTECIIb, COCTABJIATh YPABHCHUA OKHUCIUTCIIbHOBOCCTAHOBUTEIIBHBIX peaKHHﬁ;

[J Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOW PEaKIIHH;

0 XapaKTCpU30BaTh B3aUMOCBA3b MCKY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAIJIOB U
METaJJIOB;

] IpOBOAMTH ONBITHI MO MOJYYEHUIO U U3YUEHUIO XUMUYECKUX CBOWCTB Pa3JIMYHBIX BEILECTB;
[l rpaMOTHO 0OpaIIaThCs C BELIECTBAMH B IOBCETHEBHOM JKU3HHU.

OO0yyaromuiicsi MOJY4YUT BO3MOKHOCTb HAYYUTHCSH

(] BBLABUIaTh U MPOBEPATH HKCIEPUMEHTAIBHO IMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB
Ha OCHOBE MX COCTaBa U CTPOCHUS, UX CHOCOOHOCTH BCTYNAaTh B XUMUYECKHUE PEAKLUH, O XapakTepe u
IPOAYKTaX pa3IMuHbIX XUMHUECKUX PeaKIuil;

[l xapakTepu3oBaTh BEIIECTBA IO COCTaBy, CTPOEHUI0 U CBOMCTBaM, YCTaHABJIMBAThb
IIPUYMHHO-CIICICTBEHHBIE CBSI3M MEX/ly JAHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

[l coCTaBIATh MOJIEKYJISPHbIE W IOJHBIC HOHHBIE YpPaBHEHUs 110 COKpAIEHHBIM HOHHBIM
YPaBHEHMSIM;

[l mporHo3upoBaTb  CIHOCOOHOCTH  BEIIECTBA  NPOSIBIATh  OKHUCIMUTENbHBIE  WIIH
BOCCTAHOBMTENIbHbIE CBOMCTBA C yUETOM CTEIIEHEH OKUCIEHUS 3JIEMEHTOB, BXOISIIUX B €T0 COCTaB;

[l BbLABMraTb M MPOBEPATh HKCIEPUMEHTAIBHO THUIOTE3bl O pe3ylbTaTaXx BO3JEHCTBUA
pa3nuyHbIX (PAKTOPOB HA U3SMEHEHUE CKOPOCTH XUMUYECKOH peaKiiii;

(] ucnosib30BaTh NPUOOPETEHHBIE 3HAHUA JUIS SKOJIOIMYECKH I'PaMOTHOIO IOBE/ICHUS B
OKpyXKarollel cpezne;

[l mcnosnp30BaTh NPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHLUHU INPH BHIIOJIHEHUH IMPOEKTOB U
peleHn y4eOHO-UCCIeI0BAaTeNbCKUX 3a/ady [0 H3YyYEHHIO CBOWCTB, CHOCOOOB MOJIyYEHHUS U
pacrno3HaBaHMs BEILECTB;

[] 0OBEKTHBHO OLIEHMBATh HH(POPMALIUIO O BEIIECTBAX M XMMHUYECKUX MPOIeccax;

[] oco3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHWN IO XUMHUH JJIS MPAKTUYECKON AEATEIbHOCTU
4eJoBeKa; CO3/1aBaTh MOJEIH M CXEMbl Ul pellieHHs Y4eOHbIX M MO3HABaTEJIbHBIX 3a/1a4; MOHUMATh
HEOO0XOAUMOCTh COOJIOZCHUST TPEANUCaHUM, Mpe/ylaraéMblX B MHCTPYKIMAX [0 HCIOJIb30BAHUIO
JIEKapCTB, CPE/ICTB OBITOBON XUMUU U JP.

Conepmaﬂne InporpamMmmasl «3KCHepI/IMeHTaJIbHaH XUMUA»

BBenenne B Kypc «JkcriepuMeHTanbHas XuMusi-» (1 a)
Bsoanblii nHCTpYKTaX 110 Th. XuMus — Hayka dKCIIEpUMEHTAJIbHAS.



JlemoHcTparmoHHbIi skcepumenT Ne 1. O3HakoMieHne ¢ 1abopaTOPHBIM 000PYIOBAaHHEM;
npuémsbl 6e30macHoi paboTsl ¢ HUM. BXoHOE TECTUPOBaHHE IO TEOPETUYECKUM U MIPAKTHYECKIM
3HAHMSM 3a 8 Kiace

Paznen 1. MHoroo6pa3ue XMuMHYEeCKHX PeaKIUii B IKCIIEPUMEHTAIbHO xumuu (7 1)

Tema 1. Xumnueckue peakuuu (3 4)

[Tpaktuyeckas padora Ne 1 «IIpaBuia TexHUKH O0€30MACHOCTH MpH padoTe ¢ 1abopaTOPHBIM
obopynoBanuem. llpaBuia mojap30BaHus HarpeBaTeNIbHBIMU ycTpoiicTBamu» OBP B
JKCIIEPUMEHTAIBHON XUMUU Jlaboparopublit
onbIT Nel «M3ydeHne peakiuu B3auMoICHCTBUS CYIb(PUTA HATPHUS C IIEPOKCHIOM BOJIOPOIA»
TerumoBoii ekt xumudeckux peaknuid. [IoHsATHE 00 9K30- U YIHIAOTCPMUUYECKUX PCAKITUSIX.
JemoHcTpatoHHbIN onbIT Ne 2 [Ipumepsl 5K30- UM 3HIOTEPMHUYECKUX peakuuil. JleMOHCTpaluOHHBIH
onbIT Ne 3 «TemoBo#t 3 ekt pacTBopeHus BeecTB B Boie» CKOPOCTh XUMUUYECKUX PEAKIUN
JlemoHcTpaoHHbIN onbIT Ne 4 B3auMoielicTBUe LIMHKA C COJSHOW M YKCYCHOM KHCIIOTamH.
B3anMojelicTBre rpaHyIMpOBaHHOTO IIMHKAa M LIMHKOBOW IBUIM C COJISTHOW KHCJIOTOM.
Bsaumopneiicteue okcuna meau(ll) ¢ cepHoit KMCIOTOM pa3HON KOHIIEHTpAUU TIPU Pa3HBIX

TEeMIIepaTypax.
[IpaxTueckas padbota Ne2. 3ydyeHue BIusHUS yCIOBUI MPOBEACHUSI XUMUYECKON PEAKIIMH Ha
€€ CKOPOCTb. JIaGopaTopHBIii ONBIT

No2 «CpaBHuTenbHas XapaKTepUCTHKA BOCCTAHOBUTEIBLHOM CITIOCOOHOCTH METAIITIOB)»

[ToarotoBka k 'MA

Tema 2. JaexkTpoauTudeckas nuccouuanus (4 4)

DNeKTpOoIUTHYECKas JUCCOLMAIUS — IJIaBHOE YCIIOBHUE MTPOTEKAaHUS PEAKIIU B pacTBOpax.

JlemoHcTparoHHbIM onbIT NeS McnbITaHrE pacCTBOPOB BEIIECTB HA AJIEKTPUUECKYIO
MIPOBOJIUMOCTb.

JeMoHCTparmoHHBIN ONBIT Ne6 «IIEKTPOJUTHI U HEINIEKTPOJIUTHDY DIJICKTPOJIUTHUECKAS
JIUCCOITAAITHAS KHUCIIOT, IIEeJIOUei U COJICH.

JlabopaTtopusbiii onibIT Ne 3. «CunbHBIEC B cl1a0bIe AMEKTPOJIUTHI OmnpeaeneHne
KHCJIIOTHOCTUOCHOBHOCTH CPE/IbI MTOJIYYEHHBIX PaCTBOPOB € OMOIIBIO MHIUKATOPAa U JaT4nKa
ANEKTPONPOBOJHOCTH

JlaGopaTtopHsbiii onibIT Ne 4 «3aBUCUMOCTB 3JIEKTPOIPOBOTHOCTH PACTBOPOB CHIIBHBIX
AIIEKTPOJIUTOB OT KOHIEHTPAIUU HOHOB» Peakiinu noHHOro oOMeHa.

JlaGopaTophsiit onbIT Ne 5 «B3zaumoaelicTBre rupoKcuaa 0apusi ¢ CEpHOU KHCIOTOM
JlaGopaTtopHsbiii onibIT Ne 6 Peakiiun oOMeHa MEX Ty pacTBOPaMH AJICKTPOJIUTOB.

[IpakTuueckas pabota Ne3. «OnpeneneHrne KOHIEHTPAIUU COJIH 10 3JIEKTPOIPOBOJHOCTH
pacTBopa»

IToaroroBka x ' 1A

[IpakTuueckas padorta Ned. PemeHue sKkCriepuMeHTAIbHBIX 33/1a4 110 TEMe
«QnekTpoauTnyeckas nuccouuanus». Th

TecToBbIil KOHTPOJB MO pazaeny «MHOrooOpazue XUMHUYECKUX peakuuid B
SKCIIEPUMEHTAIbHON XUMUN»

Pazpean 2. I[IpakTukyM 10 H3y4eHHI0 CBOMCTB MPOCTHIX BelIECTB: HEMETALJIOB M
MeTAJJIOB, UX coeqnHeHuit ( 204)

Tema 3. CBoiicTBa rajoreHosn (2 4)

I"anorensl: gpuznueckue u xumudeckne cBoicTBa. CoeTMHEHU I raloTeHOB. XJIOPOBOAOPOT
JIaGopatopHslii onbIT Ne7 PacniozHaBaHMe COJITHOM KUCIIOTHI, XJIOPUAOB, OPOMHJIOB, HOJIUIOB U HoJia.

JIaGopatopHslif onbIT Ne§. OrbenuBaronne cBONCTBA XJIopa .

JIaGopatopHslif onbIT Ne9. B3anMHO€E BBITECHEHHE T'aJIOT€HOB U3 PACTBOPOB MX COJIEH
[Ipaktuyeckas padota Ne 5. «OmnpeneneHue coepKaHusi XJIOPUA-HOHOB B IIUTHEBOM BOJIE»
ITonroroska xk T 1A

Tema 4. CpoiicTBa Kuca0poaa u cepsl (4 4)

Kucnopona: nonyuenne u XuMn4eckue CBONCTBA.



JlemoHcTparmoHHbIi onbIT Ne 7. «Ilomydenue u coOupanue KMUCIopoaa B 1a00paTopuu u
3aIl0JHEHUE UM T'a30MeTpay

Jlaboparopusrii oreiT Nel(. «I'opeHue cepsl Ha Bo3ayxe U B kuciopoje» Cepa. XuMudeckue
CBOMCTBA CEpHI.

JleMoHCTpamoHHbIH onbIT Ne7. AjutoTponHeie Moaudukanuu cepsl. O3HAKOMIICHHE C
oOpa3maMu cepbl U €€ TPUPOAHBIX coenuHeHuH. COeaMHEHUS Cephl: CEPOBOOPO, CEPOBOIOPOIHAS
kucnota. Cynbdusl.

JlemoHCTpanoHHbIH ombIT Ne8 O0pa3ipl NPUPOIHBIX CYTb(PHUIOB U CyIb(HaTOB.
JIaGopatopusbiii onbiT Nell KadecTBeHHBIE peakunu Ha Cynb(ua-woHB B pactBope. CoequHEeHUs
cepsl: okcug cepsl (IV), cepHrcTas KUCIOTa U €€ COJIH.

JIaGopatopusrii onbiT Ne12 KayecTBeHHBIE peakiMy Ha CylTb(QHUT- HOHBI B PacTBOPE.
Coenunenus cepol: okcua cepol (VI), cepHast KUCIIOTa U €€ COJIH.

Jlaboparopusiii onbIT Nel3 KauecTBeHHbIE peakUM Ha Cylb(aT-HOHbI B PacTBOpE.
CBoiicTBa CEpHON KUCIIOTHI.

JIaGoparopusbiii onbIT Nel4 V3yyeHne cBOWCTB CEPHOM KUCIOTHI

[Toaroroska k TMA

Tema 5. CBoiicTBa a3zora u pocdopa (5 u)

A30T: pu3HUeCKHe U XUMUYECKUE CBOMCTBA. AMMHAK.

Hemouctpanmonnsiil onsiT Ne9 Th [losnyuenne aMmuaka W €ro pacTBOPEHHE B BOJE.
JlabopaTtopusbiit onbIT Ne 15 «OcHOBHBIE cBOMCTBa aMMuakay CoJii aMMOHHS.
JlabopaTtopusiit onbIT Nel6 B3aumopeiicTBue cojieit aMMOHUSI CO TienoYaMu A30THas

KHCIIOTA.

Jlabopatopusrit onbIT Ne 17. M3yueHne cBOWCTB a30THOU KUCIIOTHI

[TpakTruueckas padota Ne 6. «Omnpesenenne HUTPAT-HOHOB B MMUTATEILHOM pacTtBope» Conu
A30THOM KHUCIIOTHI — HUTPATHI.

JemoncTpamronHbii onbIT Nel0 O0pa3ipl TpUPOIHBIX HUTPATOB U (HochaToB.

Jlab6opatophsiit onbIT Nel8 O3HakomiieHHE ¢ a30THBIMU U (OCHOPHBIMU YIOOPECHHUSIMHU.

Pacno3naBanue a3zotHbeix ynoopenuit. ®ochop. Coequnenus pochopa: oxcun docdopa (V),
oprodochopHas kuciota u ee cotr. PochopHbIe yI0O0peHUs

JemoncTparmonnsii onbIT Nel1 O6pasier kpacHoro docedopa, okcuaa docdopa (V),
npupoIHbIX hocdaros.

Jlab6opaTtopusbiii onbIT Nel8 «I"openne cepsl u hochopa Ha BO3AYXE U B KUCIOPOIC»

IToaroroBka x ' 1A
Tema 6. CBoiicTBa yriepoaa u kKpeMmHus (4 4)

VYrnepon, ¢usndeckue cBoiicTBa. AJUTOTpONHUs yriaepoia: anmas, rpaduT, KapOuH,
¢bymiepensl. XUMUYECKHUE CBOWCTBA YTIEpoja.

JemoncTpannoHHbli onbIT Nel2 Monenu KpuCTaJUTMUECKUX PEIIETOK aiMasza u Tpadwura.

Oxcuppl yriaepoaa. YrapHbelid M YTJIEKUCIBIA Ta3bl. YTOJbHAS KHUCIOTA, KAPOOHATHI

JemoncTparmoHHbIi onbIT Nel13 O0pa3ibl npupoaHbIX KAPOOHATOB U CHIIMKATOB.
JIaboparopusiii onbiT Nel9 KauecTBeHHass peakuusi Ha YIIIEKUCIBIA Tas3.

Jlabopartopusiii onbiT Ne20. KauecTBeHHasi peakius Ha KapOOHAT-HOH.

JIaGopatopHslii onbIT Ne 21 «B3aumoaelcTBUE H3BECTKOBON BOJIBI C YTIICKUCIBIM Ia30M»

IIpaktuueckas padora Ne7. «Ilomyuenue oxcuna yrinepoaa (IV) u uzyyenue ero cBOMCTB.

Pacnio3naBanue kap6oHaToB». KpeMHHUit 1 €ro coeAnHeHMs..

JIaGopaTopHbIii (3aHMMAaTeNbHBINH) onbIT Ne 22 «BrIpamnBanie BOAOPOCIEH B CHIIMKaTHOM
KJIee»

ITonroroska k T 1A

KoHTpoasHOE TECTHpOBaHMeE 10 nojapasaeny «IIpakTukym mo n3y4eHuro CBONWCTB IPOCTHIX
BEIIECTB HEMETAJUIOB MX COCTUHEHUID)

Tema 7. O61ue 1 HHANBHAYAJIbHBbIE CBOMCTBA METAJLIOB (5 )



Oobmue puznyeckre 1 XMMUYECKUE CBOMCTBA METAJUIOB: PEAKIMK C HEMETaJUIaMU,
KHCIIOTaMH, COJIIMU. BoccTaHOBUTENIbHBIE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUECKUHN Psi/i HAPSKEHUI
METaJJIOB.

JIaGopatopHsrii onbiT Ne23. B3auMoeiicTBe METalJIOB C pacTBOpaMH COJICH.
B3aumoneiictBue MeTaioB (Maraus, IIMHKA, JKeJle3a, MEJI) C pacTBOPaMH KUCIIOT

Jemonctparmonnsiit onbIT Nel4. M3ydyenne o06pasioB meramioB. [llerounbie MeTalIb.
CoennHeHUs MIEI0OYHBIX METAIJIOB

JlemoHcTpanoHHbIi onbIT Nel5 B3aumoaeiicTBue mieno4HbIX MeTaioB ¢ Bojoil. CBolicTBa
LIEJIOYHO3EMETIbHBIX METANIOB U UX COEUHEHU.

JlemoHcTpanmoHHbIN onbIT Nel6 B3aumoaeiictBue ménoyHo3eMenbHbIX METANIOB C BOJOM.
O0pa3ipl BaXKHEHIIINX MPUPOIHBIX COCAMHEHUM MarHus, Kajabliys. CBOWCTBA COCTUHEHUN KaJbIIUA.
KecTkocTh BOJBI

JlaGoparopusblii onbIT Ne24. O3HaKOMJIEHHE CO CBOWCTBAMHU M MPEBpALICHUSMU KapOOHATOB
U TUIPOKapOOHATOB.

JlaGoparopHslil onbIT Ne25. YcTpaHeHue )KeCTKOCTH BOJIbI B JOMAITHUX YCIOBHSIX

CpoiicTBa amroMuHUA. AM(POTEPHOCTh OKCHIA M THUAPOKCHIA ATOMUHHUSL.

JlabopaTtopusiit onibIT Ne26. [lomyuenrne THAPOKCHUIA ATIOMUHMS U B3aUMOJICUCTBUE €T0 C
KHACJIOTaMHu W miejiogamu. JKemneso.

Jemonctpanronsbiit onbIT Nel7. O6pasis! pyn skene3a. CxuraHue skeiie3a B KHCIOPO/IE.

JlabopaTtopusbiit onbIT Ne 27. «OKHUCIIEHHE jKelle3a BO BIAKHOM Bo3myxe» CBOHCTBa
COCIMHEHUH >KeJe3a: OKCHJIOB, THAPOKCcHI0B U coteit xene3a(ll u I11).

Jlabopartopusiit onbIT Ne28 [Tomyuenue runpoxcuos xenesa(ll) u (II1) u B3aumoneiictue nux
C KUCJIOTaMH U LIET0YaMH.

[IpakTtuueckas padota Ne8. Permenne sKcriepuMeHTaIbHBIX 3a1ad mo Teme «OO0rmme u
WHJIMBHIyaJIbHbIE CBOMCTBA METAJIIOBY.

IToaroroBka x ' 1A

KonTposibHO€E TecTupoBanue no noapaszaeny «I[IpakTukym mo u3y4eHuro CBOMCTB MPOCTHIX
BEILIECTB METAJJIOB MX COEIUHEHUIN

Pa3nen 3. OCHOBBI ONBITHO-3KCIIEPUMEHTAILHON U MPOEKTHOM AesiTeIbHOCTH ( 5 1)

Texnuka 6€30MaCHOCTH MPU BBIMOJIHEHUN CAMOCTOSITENIbHBIX OIBITOB U SKCIIEPUMEHTOB B
JOMAIITHUX YCJIOBUSX U C UCIOJIb30BaHUEM 000PYI0BaHUS XUMUYECKO 1a00paTopuru.

[IpakTrueckas padota Ne9. OOpaiieHre co CTEKIOM (CruOaHue CTEKITHHOM TPyOKH,
M3TrOTOBJICHHE: MUIMETKH; KAMWUISIPOB; IPOCTEHIINX Y3JI0B; MPOCTEUIINX TPUOOPOB) XUMHUUECKUN
aHaJIM3: KaYeCTBEHHBIN U KOJMYECTBEHHbIN TeopeTnyeckrne 0CHOBBI OIBITHO-3KCIEPUMEHTATBHOMN U
MIPOEKTHOM JIE€ATEIbHOCTH.

Bb100op TEeMBI MpoeKTa.

[TnanupoBanue nestenpHocTH. [loaroroBka npoekra. Coop nHbopManuu No JaHHOK TeMe.

MonenupoBaHue IPOEKTHOU JesITeNbHOCTU. BhIMonHeHne y4eOHbIX TPOEKTOB, OMBITHO-
AKCIIEPUMEHTAIBHBIX PadoT.

[IpakTueckue padotsl Nel10-12 o Temam NPOEKTOB yyaIIuXCs

[ToarotoBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpomexyTouHas aTTeCTalMysl.

3amuTa MNpOEeKTOB

IToaroroBka k 'MA, BIIP: pemenne npakTuko OpueHTUPOBAHHBIX 3aJaHUN

IToaroroBka k 'MA, BIIP: pemenue npakTuko OpuEHTUPOBAHHBIX 3aJaHUN

O06o0011eHne, cucTeMaTU3alus U KOPPEeKIHs 3HaHUH ydammxcs 3a Kype «KCIepruMeHTallbHas
XUMHS», 9 Kiacc.

D opMbI KOHTPOJIA
®opmupoBanue MKT-kommneTeHTHOCTH 00yJaromuxcs
Y4eHuk Haydures:



- CTIOJIB30BATh PAa3HbIC MIPUEMBI TOUCKA HHPOPMAIIMN HAa TEPCOHAIILHOM KOMITBIOTEPE B
00pa3oBaTeIbHOM MIPOCTPAHCTBE C UCIOJIB30BAHNEM 000PyIOBaHHS LU(PPOBOH 1abOpaTopuy;

- CTOJIH30BATh PA3JIMYHBIE CIOCOOBI XPAHEHUS M BU3YyalIU3allui MH(OpPMAINK, B TOM YUCIIE, B
rpadpuueckoit popme

®opMuUpOBaHHE KOMIIETEHTHOCTH B 00/1aCTH ONBITHO-IKCIIEPUMEHTAJbHONH H IIPOEKTHOMH
AeATeJIbHOCTH

VYdeHUK Hay4UTCs IJIAHUPOBATH M BBITIOIHSTH y4eOHOE UCCIIETOBAaHUE M YUEOHBIH MPOEKT,
UCI0JIb3Ysl 000pyI0BaHUE, MOJEININ, METO/IbI, IPUEMBI, aICKBATHbIE UCCIIETyeMOH Ipodeme. YUeHUK
MIOJIyYUT BO3MOKHOCTh HAYUHUTHCS CAMOCTOSTENBHO 33AyMbIBaTh, IJIAHUPOBATh U BHIIOJIHATH yueOHOE
UCCIIEIOBAaHUE, YYEOHBIN U COLMAIbHBIN IPOEKT M0 €CTECTBEHHOHAYYHON HAIIPABJIEHHOCTH.

Yder pe3yibTaTOB BHEYPO4HOIi 1eSITeIbHOCTH

®opMBbI U TEPUOJAUYHOCTD KOHTPOJIS
Bxo/1HO# KOHTPOJIB IPOBOANTCS B Hauajie yueOHOro roja /uis NpoBEpKU HadyadbHBIX 3HAHUH U
YMEHHH 00yJaromuxcsl.

Texyiuit KOHTPOJIb TPOBOAUTCS HA KaXI0M 3aHATHH B JOPME MEIaroruueckoro HaboqeH sl

TecToBbIil KOHTPOJIb OCYILECTBIISIETCS 10 OKOHYaHUM U3YYEHHUS KaKJ0To pa3/ena.

[IpomexyTouHas aTTecTanys NPOBOJUTCS B KOHIIE y4eOHOTO roJia B JOpMe 3aIUThI IPOEKTA,
MIO3BOJISIET ITPOBECTH aHAIIN3 PE3YIbTATUBHOCTU OCBOEHUS 00YUYaIOIIMMUCS OCHOB OIBITHO-
AKCIEPUMEHTAJIbHONU U IPOEKTHOM NeSATENIbHOCTH JAHHOTO Kypca BHEYPOUHOM AEATEIbHOCTH
«DKCIIepUMEHTaIbHAsT XUMUSD).

Kpurepuu oneHku pe3y/ibTaToB 0CBOEHHS POrpPaMMbl Kypca

Pabota oOyuaromuxcs oleHUBaeTCs Mo TPEXYPOBHEBOM IIKaJe, MpeIoJaratolieid Hantuaue
CIEAYIOIIUX YPOBHENH OCBOCHHS TPOTPAMMHOTO MaTepualia: BEICOKHM, CPEIHHI, HU3KU.

Brpicokuii ypoBeHb: 00yJarONINIICS JEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM NEATEIbHOCTH, IPOSIBIAET MHUIIMATUBY, HE MPOITyCKAET
3aHATHUSA 0e3 yBaXUTEIbHOM NPUYNHBI, IEMOHCTPUPYET BEICOKUN YPOBEHb 3HAHUH U

KOMIIETEHIIHH, BIaJieeT Ha BBICOKOM TBOPYECKOM YPOBHE IPUOOPETEHHBIMU B XOI€ U3YUEHUS
IIPOrpaMMbl YMEHUSIMU U HABBIKAMH,

Cpeannii ypoBeHb: 00yJarOIINIICS JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTD
B 00pa30BaTENIbHON AEATEIBHOCTH, IPOSBISET XOPOIINN YpOBEHb 3HAHUN 1 KOMIICTEHIIHI;
MHUIMATUBBI HE MIPOSIBIISIET, HO CIIOCOOEH MOAECP)KUBATh HHULIMATOPA B IIPEAJIaraéMoM IoJje
NESITEIbHOCTH, B JOCTATOYHOU CTENEHU BJIAZICET MTOJIy4a€MBIMH B XO€ U3Y4EHUS ITPOrPAMMBI
YMEHHSAMU U HaBBIKAMU;

Husknii ypoBeHb: 00yyaromuiics AeMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOMN EATEIbHOCTH, IOCEIIAET 3aHATUS OT ClIydas K CIIydalo,
MIOKa3bIBAET YIOBJIETBOPUTEIIbHBIA YPOBEHDb 3HAHUN U KOMIIETEHLUH, B 1IeJIOM ¢1a00 BiaJeeT
IIOJIy4aEMBIMH B XOJI€ U3Y4EHUS IPOIPaMMbl YMEHUSMH U HaBBIKAMU.

®opMbI pe3yJIbTATOB OCBOCHHS IPOrPaMMbl BHEYPOYHOM JeATeJIbHOCTH

1. OT™MeTKa ypOoBHS AOCTHXKEHUN 00Yy4aroLIerocs B JUCTE MeJarorndyeckoro HaboAeHUs;

2. 3anucH B XKypHaie yuéTa 0 pe3yJbTaTUBHOCTH Y4acTHUsl 00YJarOLIUXCsl B MEPOIIPUITUAX
pa3HOro BUA U YPOBHS (IUILIOM, TpaMOTa, 6JarolapHoCTh, APYroe);

3. 3anucu B xKypHasle yuéTra 00 yJacTUH B BBIE3JHBIX MEPOTIPUATHUIX

Ounenka TecToBbIX padoT.

TecTsl, cocToAME U3 TATH BOIIPOCOB MOXKHO UCIIOJIB30BATh MOCIE U3YYEHUS KaXKI0TO
MaTepuana (ypoka).

Tect n3 10—15 Bonpocos ucnomas3yercs Ui MEPUOINIECKOTO KOHTPOJIS.

Tect u3 20 BonpocoB HEOOXOIMMO UCIOIb30BATh U1l UTOTOBOTO KOHTPOJIS.

Ounenka pedepara.

Pecdepart orieHnBaeTcs Mo CleAYIOMUM KPUTEPUSIM:

* coOroieHne TpedoBaHui K ero 0(OpMIICHHIO;

* He00XOAUMOCTh U JIOCTATOYHOCTD ISl PACKPBITHS TEMbI IPUBEAECHHON B TeKcTe pedepara
uHpOpMaINH;



* YMEeHHE 00yJaromerocsi CBOOOIHO H3JIaraTh OCHOBHEIE HJIEH, OTPAKEHHBIC B pedepare;
* CITIOCOOHOCTH 0OYUAIOIIErOCs MOHSITH CYTh 33/1aBAEMbIX WICHAMHU aTTECTAllMOHHONW KOMUCCHH
BOIPOCOB H C(hOPMYJIUPOBATH TOYHBIC OTBETHI HA HUX.
Onenka npoexra.
[IpoekT oleHMBAETCS MO CIEIYIOINIUM KPUTEPHUSIM:
* coOmoIeHNe TpeOOBaHUH K €ro 0(hopMIICHUIO;
* HEOOXOIMMOCTh M JIOCTATOYHOCTD IS PACKPBITHS TEMBI TIPUBEJICHHON B TEKCTE TPOCKTA
nHbOpMaNnu;
* YMEHHE 00y4aroerocsi CRB000IHO U3J1araTb OCHOBHBIC UJIEH, OTPAXKEHHBIE B IIPOEKTE;
* CITIOCOOHOCTH 0OYYAIOMIETOCS MOHATH CYTh 33/1aBaEMbIX WICHAMHU aTTECTAIIMOHHONW KOMHCCHH
BOIIPOCOB U CPOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.
TemaTuka HCCI€I0BATENbCKUX H MPOEKTHBIX PA00T ¢ HCMOJIb30BaAHMEM 000PY10BAHUSA
nenTpa «Touka pocray:
1. VI3yuenue mienouyHOCTH Pa3IMYHbIX COPTOB MbLIa M MOFOIIMX CPEJICTB.
2. lnukaTopHbIE CBOMCTBA Pa3IMYHBIX PAaCTEHUN U 1IBETOB (C onpenenenrnemM pH pacTBopoB).
3. OnpeneneHue KayecTBa xjaeOoNeKapHO MyKH H XJie0a.
4. OnpeneneHrie KauecTBa KUCIOMOJIOYHBIX ITPOTYKTOB.
5. OnpeneneHre 3aBUCUMOCTH U3MeHEHUs pH 11ebHOr0 M MacTeprU30BaAHHOTO MOJIOKA OT
CPOKOB XpaHEHHS.
6. N3yuenne 3¢ (HeKTUBHOCTH Pa3TUYHBIX COJIEBBIX TPEIIOK.
7. KoHCTpyHpOBaHNE «XUMUYECKUX TPEJIOK», OCHOBAHHBIX Ha XUMUYECKUX PEAKITUIX.
8. CHMHTE3 «MaJlaxuTa» B PA3JIMYHBIX YCIOBUSX.
9. M3ydyeHune KOppo3uH Keje3a B pa3InyHbIX YCIOBHUSX.
10. BausiHre cBeTa M KUCIOPOIa Ha CKOPOCTh Pa3oKeHUs pacTBOpa MO/ KaJHsl.
11. Onpenenenune kauecTBa BOAOIMPOBOJHOMN BOIBI.
12. XKéctkocth Bosbl. CriocoObI onpeiesieHusl )KECTKOCTH BOIBI.
13. bymaxnas xpomarorpadus. Xpomarorpadudeckoe pasieIcHUE BEIIECTB.
14. XpycranpHoe CTeKII0. M0OKHO JIM UCTI0JI30BATh JJI XpaHEHUS U ?

TemaTu4eckoe IIIAHUPOBAHUE

Nen/m | Tema paszgesia K-Bo yacos | JlaGopaTopHble IIpakTuyeckue
padoThI padoThI

Pasnen 1. Muoroo6pasue @)
XUMHYECKHX PEaKIHii B
OKCIIEPUMEHTAILHOM XUMHU

Tema 1. XumMudeckue peakiuu 3 2 2
Tema 2. Dnexrtposntudeckas 4 4 2
JMCCOLIUAIINS

Paznen 2. [IpakTHKyM 10 N3y4EHUIO (20)

CBOMCTB MMPOCTBIX BCHICCTB!
MCTAJIJIOB 1 HEMCTAJIJIOB, UX

COeUHEHUU
Tema 3. CBoiicTBa rajoreHOB 2 3 1
Tewma 4. CpoiicTBa K1CIOpOJa U 4 4 0

cephl




Tema 5. CpoiictBa a3ora u docopa | 4 5
Tema 6. CpoiicTBa yriaepoaa u 4 4
KPEMHHS
Tema 7. OOuue u vHAUBUAYATbHBIE | 6 6
CBOMCTBA METAJIJIOB
Paznen 3. OCHOBEI OIIBITHO- (6)
JKCIIEPUMEHTAIILHOM U IIPOEKTHOU
JEeATeIbHOCTH
HTtoro 33 28




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Neni/m | Tema 3ansaTust K-Bo Hara HNudopmaunonnas | Ucnoab3dyemoe udposoit
4acoB NoyIepKKa o0opynoBaHue LIEeHTPa o0pa3oBaTe/IbHbIii pecypc
Yuebnuk 8.9 kn «Touka pocray»
Tabpuensn O.C.
Ocmpoymos U.T'.
Cnaoxkos C.A.

1 BBonubiii unctpykTax no Th Xumus — 1 05.09 § Crp.20- 8xn Texnuka 6ezonacHoctu B | bubnunorexka LHOK
HayKa SKCTriepuMeHTa bHas. TP kabuHere xumuu 1ieHTpa | https:/m.edsoo.ruff0d23c
JlemoHCTpaMoOHHBIN OnbIT Nel. «Touka Pocray.

O3HakoMJIEHHE C JIa0OPATOPHBIM 3HAaKOMCTBO €
o6opynoBaHueM; MPUEMBI O€30TTaCHOM 000pyTOBaHHEM.
paboTsl ¢ HUM. BxoaHoe TecTupoBaHue 1Mo
TEOPETUYECKUM U MPAKTUYECKUM 3HAHUSIM
3a 8 Kiacc
Pa3znen 1. MHoroo0pa3ue XuMH4YeCKUX PeaKUil B IKCIIEPUMEHTAIbHON xumMum (7 4)
Tema 1. Xumunueckue peaxkuuu (3 4)

2 IIpakTHyeckas padora Ne 1 «[IpaBuna 1 12.09 JlaTauk TeMIiepaTypsl bubnmuoreka [JOK
TEXHUKH 0€30MaCHOCTH IIpH paboTe ¢ (TepMomIapHbIii), https:/m.edsoo.ru/ff0d23c
naboparopHbiM o0opynoBanuem. [IpaBuna cnuptoBka Jlatumk
M0JIb30BaHMsI HarpeBaTeIbHbIMU TEeMIIepPaTypbl
ycrpoiictBamu», Tb OBP B IUIATUHOBBIN
AKCIEPUMEHTAIbHOU XUMHH
Jlabopamopustit onvim Ne 1 «3yuenue
peaknuu B3auMoJieiicTBUA Ccynb(ura
HaTpHs C EPOKCUAOM Bogopoaa» Th

3 TennoBoit a¢pexT xumuueckux peakuuid. | 1 19.09 | §9- 8xn bubnuorexa [IOK
[TonsiTue 06 5K30- U HPHIOTEPMHUYECKUX JlaTunk Temmeparypbl https:/m.edsoo.ru/ff0d4790




peakuusax. JleMoHCTpanHOHHbIN OnbIT Ne 2
[Ipumepbl 3K30- ¥ 3HAOTEPMHUECKUX
peakuuii. JlemoHcTpanMoHHBIN onbIT Ne 3
«TemmoBoii 23pdeKT pacTBOPEHUS BEIIECTB
B BOJIE»

IJTATUHOBBLIN

CKOpOCTh XUMHUYECKUX DPEaKLIuit 1 26.09 | 83 -9k
JlemoHCTpaMoHHbIH ombIT Ne 4
B3anmopeiicTBie IIMHKA C COJITHOW U
YKCYCHOM KHCIIOTamMH. B3aumonerncrue
TPaHYJIMPOBAHHOTO IIMHKA M IIMHKOBOM
IIBUIM C COJISTHOW KHCIJIOTOM.
Bsaumopneiictue oxcuna menu(Il) c
CEpPHOM KHUCJIIOTOM pa3HON KOHUECHTPALIUU
MpU pa3HBIX TeMIEparypax.
IIpakTHyeckas padora Ne2. 3yuenue
BJIMSIHUS YCJIIOBUI ITPOBEICHUS
XUMHUUYECKOHN peakiuu Ha €€ ckopocTh. Th
Jlabopamopnwiii onvim Ne 2
«CpaBHUTENBHASA XapAKTEPUCTHKA
BOCCTaHOBUTEIIHLHON CIIOCOOHOCTH
metaioBy» Th Iloaroroska k TUA

Hatuuk pH laTumk
HaIpsHKEHUS

bu6mmoreka [IOK
https:/m.edsoo.ru/00adbe9a

Tema 2. JjekTposuTudeckas nuccouuanus (4 4.)

DJIEKTPOJIMTUYECKAS AUCCOIUALIMS — 1 03.10 84 - 9xn
TJIaBHOE YCJIOBHE MIPOTEKAHUS PEaKIil B
pactBopax. JIeMOHCTPAllMOHHBIHN OIBIT
Neo5 HMcnbITanue pacTBOPOB BEIIECTB Ha
AIIEKTPUYECKYIO MPOBOIUMOCTb.
JleMoHCcTpaloHHbIN onbIT Ne6
«DNEKTPOIUTHI U HEAIEKTPOIUTHD»

JlaTunk
3JIEKTPOINPOBOIHOCTU

bubnuoreka [JOK
https:/m.edsoo.ru/00adcd68

DNEKTPOIUTHYECKAsT TUCCOIUAIUS KUCIOT, | 1 10.10 85-7 — 9k
uiesiouen u coneil. Jlabopamopuuwiii onvim

PeakTuBhl 1 XMMHYECKOE

bu6nmoreka [JOK
https:/m.edsoo.ru/00adcd68




Ne 3. «CunbHbIe U craOble AIIEKTPOTUTHDY
OmnpeneneHne KUCIOTHOCTH-OCHOBHOCTH
Cpeabl MOJTY4YEeHHBIX PACTBOPOB C
MIOMOIIIBIO MHANKATOPA U AATYHKA
3NIEKTPONPOBOAHOCTH, Th Jlabopamopnuii
onvim Ne 4 «3aBUCUMOCTh
AIIEKTPOMPOBOTHOCTH PACTBOPOB CHIIBHBIX
AIIEKTPOJIMTOB OT KOHIIEHTPAIIUY HOHOB,
Tb

obopynoBanue PeakTuBbl
U XUMHWYCCKOC
00opyI0BaHNe

Peaxiuu nonHoro ooOMeHa.
Jlabopamopnwiii oneim Ne 5
«B3aumoselicTBue rupokcuia 6apus ¢
cepHol kucinoro» , Tb Jlabopamopnutii
onvim Ne 6 Peaxiiuu oOMeHa MEXKITY
pacTBOpamu 3MEKTPoauToB, Th
IIpakTuyeckas padora Ne3.
«OrnpeneneHne KOHIEHTPALMH COJIU IO
3JIEKTPONPOBOTHOCTH pacTBopa», Th
IToaroroBka x ' 1A

17.10

I'n.2 —9xn

Jatumk
AIIEKTPOITPOBOTHOCTH,
n03aTop 00bEMa
JKUJIKOCTH, OIOpEeTKa

bubmmoreka [{OK
https:/m.edsoo.ru/00add448

IIpakTuyeckas padora Ne4. Pemenrie
JKCIIEPUMEHTAJIbHBIX 337a4 [10 TEME
«QnekTpoauTuyeckas nuccouuanus». Th
TecToBbINM KOHTPOJIb IO pa3aeily
«MHoroobpa3rue XUMUYECKUX PEaKIuil B
SKCIIEPUMEHTAIbHON XUMUN»

24.10

PeakTUBBEI 1 XUMHYECKOE
000pyI0BaHKE, TATIUK
3JIEKTPOTIPOBOIHOCTH

Pa3pen

2. IIpakTHKYM 10 H3y4YEHHIO CBOMCTB MPOCTHIX BEIIECTB: METAJIOB H HEMETALJIOB, MX coeAMHeHnH (20 1)
Tema 3. CBoiicTBa rajioreHoB (24)

I"anorensl: pu3nyeckre 1 XUMUYECKUE
cBoiicTBa Jlabopamopnuiit onvim Ne7
Pacrnio3HaBanue coJITHON KUCIIOTHI,
XJIOpU/I0B, OPOMUIOB, HOUAOB U HoJa.

1

07.11

§ 10-12

PeakTHBBI U XUMHUYECKOE
obopyoBaHue

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




Tb

10 Jlabopamopnuiii onvim Ne8. 1 14.11 Anmapar i npoBeICHUs
Ot6enuBatoniue cBoiicTa xiopa , Tb XU- MUYECKHUX MPO-
Jlabopamopustit oneim Ne9. BzanmHoe neccoB (AIIXP)
BBITCCHCHHE TAJIOTCHOB M3 PACTBOPOB MX PeakTuBBI 1 XUMHUYECKOE
coneit, Tb Ilpakruyeckasi padora Ne S. obopynoBanue JlaTumk
«OmnpezeneHne conepKaHust XJIOPHU/I- XJIOPH/]I- HOHOB
HOHOB B nuTheBou Boae» Tb Iloaroroska
k [TA
Tema 4. CpoiicTBa KucI0poaa u cepbl (4 4)
11 Kucnopoa: nonyuenue u XuMu4eckue 1 21.11 | §13-15 bubnuoreka [IOK
cBoiicTBa. J[eMOHCTpPAIMOHHBIN OMBIT No PeakTuBsl u xumuueckoe | https:/m.edsoo.ru/00ade64a
7. «llonydyenne u coOupaHue KUCIoposa B 000opyI0BaHNE
1ab0paTOPHH U 3aMOJTHCHUE UM
razometrpa» Jlavopamopnutit onvtm Nel().
«l"opeHue cepbl Ha BO3JyXE U B
kuciopose» Th
12 Cepa. XuMHUYECKHE CBOMCTBA CEPHI. 1 28.11 bubmuoreka [JOK
JleMOHCTpaIMOHHBIH OMBIT Ne8. 8§ 13-15 | PeakTuBbl, KOJUIEKIIUN U https:/m.edsoo.ru/00ade64a
AnnoTtponHsle MOIU(GUKALUN CEPHI. XUMHUYECKOE
O3HakoMJieHHE € oOpa3mamu cepbl U eé o0opynoBaHue
MIPUPOIHBIX COCTUHEHHIA
13 CoemuHeHus cepbl: CEPOBOJOPOI, 1 05.12 Amnmapat s npoBenenus | bubmuorexa [JOK
cepoBoIOpoaHas KucioTa. Cyabhuibl. XH- MUYECKUX PEaKIni https:/m.edsoo.ru/00ade802
JlemoncTparoHHbIi onbIT N9 O6pasiisl (AITXP), mpubop s
MPUPOJHBIX CYTb(GUAOB U CYIb(aToB. MOJIy4EHUS Ta30B UITN
Jlabopamopnwiit oneim NelI. anmnapat Kunna
KauecTBeHHBIE peakmuu Ha CyIb(HI- PeakTuBbI, KOJIEKIIUU U
HoHBl B pactBope. Th XUMHYECKOE
obopyoBaHue
14 Coenunenus cepsl: okcu cepsl (IV), 1 12.12 Amnmapar juis nposenenus | bubnuoreka [JOK




CEpHHUCTAs KUCJIOTA U €€ COJIN.
Jlabopamopnuuiit onbim
Nel2KauecTBEeHHBIE PEAKIMM Ha
cynbdur- nonsr B pactope. Th
Coenunenus cepbl: okcus cepsl (VI),
CepHasl KUCJIOTA U €€ COJIH.
Jlabopamopnutii onveim
Nel3KauecTBeHHBIE peaklMM Ha cylbdar-
nonsl B pactBope. Th CpoiicTBa cepHoOit
KHUCJIOTHI ,3y4E€HHE CBOKMCTB CEPHOI
kuciotel, Th IToaroroska xk 'MA

XU- MHUYECKUX PEaKLIHi
(AIIXP

https:/m.edsoo.ru/00adea28

Tema 5. CpoiicTBa azora u ¢pocdopa (44)

15 A30T: pu3HUECKHEe U XUMUYECKHE 1 19.12 bubmuorexa [JOK
cBoiicTBa. AMMHaK. J[eMOHCTPAaIMOHHBIN https:/m.edsoo.ru/00adf004
onbIT Nel0 [TonyuyeHne amMmuaka U €ro
pacTtBopeHue B Boje. Jlabopamophutii 816-18 Jatunk
onvim Ne 14«OcHOBHBIE CBOMCTBA 3JIEKTPONPOBOTHOCTH
ammuaka» Th Conn aMmMOHMS. PeakTuBbI M XUMHUECKOE
Jlabopamopnuuwiit oneim obopynoBaHue
Ne]5B3aumoneiicTBre Colel aMMOHHS CO
menoyamu Th

16 AzotHas kucnorta. Jlabopamopustit oneim | 1 26.12 §16-18 Tepmope3ucTopHbIi bubmuorexka [JOK

Ne 16. VI3yyeHue CBOWCTB a30THOU
kuciotel Th IlpakTu4yeckas padora Ne 6.
«OmnpeneneHnue HUTpaT- UOHOB B
MUTaTeILHOM pacTBope» Th

JATYNK TEMIIEPATYPHI,
natyvk pH, naTauk
AJIEKTPOIPOBOTHOCTH,
amrmapar Jyis IpoBeICHUS
XUMUYECKUX PEaKITHi
(AITXP), marHuTHas
Meranka PeakTuBbl U
XHUMHYECKOE
obopynoBanue, JlaTunk
HUTPAT-UOHOB

https:/m.edsoo.ru/00adf306




17

Conu a30THOM KMCIIOTBI — HUTPATHI.
Jemonctparmonnsiit onbIT Nel 106pa3iibt
MPUPOJHBIX HUTPATOB U (ochaToB.
Jlabopamopnutii onvim
NeI'7O3HakoMIIeHUE C A30THBIMU U
bochopHBIME YIOOPEHUSIMH.
PacnioznaBanue a30THbIX ynoOpenuil. Th

09.01

Jaruuk
3JIEKTPOIPOBOIHOCTH,
KOJUIEKLIUU

18

®docdop. Coenqunenus pocdopa: oxcumg
docdopa (V), oprodochopHas Kuciaora u
ee conu. PocopHbie yIoOpeHUs
HemoHcTpatmoHHbli onbIT Nel12 Th
O6pa3mer kpacHoTro ocdopa, okcuaa
docdopa (V), mpupoausix dhocharos.
Jlavopamopnuuwiit onvim Nel8 «Iopenue
cepsl U pochopa Ha BO3ayXE U B
kucnopone» Tb [loaroroka k TMA

16.01

bubmmoreka [{OK
https:/m.edsoo.ru/00adf68a

Tema 6. CBoii

CTBA yrjepoaa u kpemHus (4 4)

19

VYrnepon, ¢usnueckue cBOWCTBA.
AnnoTponus yriepoja: aiMas, rpadur,
KapOuH, QyiepeHbl. XUMHUYECKUE
CBOICTBa yrjiepoja.
HemoncTpanmonHslit onbiT Nel3 Monaenu
KPUCTAJIMYECKUX PEMIETOK anMasza u
rpadura.

1

23.01

§31-832

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

20

Oxkcunpl yriaepoja. YrapHblil u
YIJICKUCIHBIN Ta3bl. YTOJbHas KHCIOTA,
KapOoOHaThI JIeMOHCTpAIIMOHHBIN OTIBIT
Nel4 OGpasubl mpUPOAHBIX KAPOOHATOB U
CUJIMKATOB. J/ladopamopnuwlit onvim
Nel9KauecTBeHHast peakius Ha
yraekucielii ta3. Th Jlabopamopnuwti
onovtm Ne20KauecTBeHHas peakius Ha

30.01

§20-21

JlaTunk
AJIEKTPOIPOBOTHOCTH,
MarHUTHAs MeIaKa,
npuOop IS MOTy4SHUS
ra3oB wiu anmnapar Kumnmna
PeakTuBBI U XUMUYECKOE
obopyoBaHue

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




kapoonat-uon. Th Jlabopamopuuwiit
onvim Ne 21«B3aumopeiicTBrue n3BecCT-
KOBOM BOJIbI C YIJIEKUCIIBIM razom» Th

21

IIpakTnueckas padora Ne7. «I[lonyuenue
okcupa yriepona (IV) u uzydenue ero
cBoiicTB. PacnioznaBanue kapoonatos». Th

1 06.02 | 8 24-25 TloBTOPUTH
0 y4eOHUKY

MaTcpurall rjiaBbl

PeakTtuBnl 1 XuMU4eckoe
00opyI0BaHNe

bu6mmoreka [IOK
https:/m.edsoo.ru/00ae027e

22

Kpemuwuii u ero coenqunenns.  Th
[Toaroroska k ' KonTpossHoe
TECTUPOBAHHUE MO MOpa3Ieny
«IpakTHKyM O U3yYEHHIO CBOMCTB
MPOCTHIX BENIECTB HEMETAIIJIOB UX
COEJTMHEHUN»

1 13.02

bubmmoreka [{OK
https:/m.edsoo.ru/00ae080a

Tema 7. O01mue u MH

UBHAYAJbHbIE CBOMCTBA MeTAJLIOB (6 1)

23

OO6mue GpuznuecKre 1 XUMUIECKHE
CBOMCTBA METAJVIOB: PEAKIUHU C
HEMeTaJlJIaMH, KUCIIOTAMH, COJISIMHU.
BoccranoBuTENBHBIE CBOMICTBA METAJIIOB.
DJIEKTPOXUMHUYECKUI P HATPSKECHUI
MeTauioB. Jlabopamopuwtii onvim No23
BsauMonelicTBue MeETaJIOB C
pactBopamu cosieil. Bzaumonelicteue
METaJJIOB (MarHus, IMHKa, kKele3a, MEIN)
C pacTBOpaMHU KHUCIOT JIeMOHCTPallMOHHBII
onbIT Nel5 Uzydenune oOpas3noB METasUIoB.
Tb

1 20.02 | §28-29

PeakTuBBI U XUMHUYECKOE
000pyI0BaHNE

bu6mmoreka [IOK
https:/m.edsoo.ru/00ae103e

24

Illenounsie MeTamabl. CoeqUHCHUS
IIEIOYHBIX METAJIJIOB
JemoHcTpaioHHbIi onbIT Nel6
BzaumopelicTBre IMICNIOYHBIX METAINIOB C
Bonoii. CBolicTBa MIEIOYHO3EMEILHBIX

1 27.02 | 830

PeakTHBBI U XUMHUYECKOE
obopynoBanue PeakTuBbI
U XUMHYECKOE
obopyoBaHue

bu6mmoreka [JOK
https:/m.edsoo.ru/00ael4b2




METAJUIOB U UX COCAMHECHM.
JleMoHcTpalMoHHbIN onbIT Nel7
B3anmopelictBue 1EN0YHO3EMEIbHBIX
MeTayioB ¢ BoJoi. OOpa3ibl BaKHEHIINX
MIPUPOJHBIX COECTUHEHUM MarHus,
KaJIbLHUS.

25

CBoiiCTBa COCTMHEHUM KaJIBIIHSI.
Kectkocth 600bt Jlabopamopnutii onvim
Ne240O3HakoMIIeHUE €O CBOMCTBaMHU H
MpEeBpPALLEHUSIMU KapOOHATOB U
ruapokapOonaroB. Tb Jlabopamopnuii
onvtm No25 YcrpaHeHUe )KECTKOCTH BOIBI
B IoMalIHuX ycioBusax Th

05.03

§ 31-32

PeaktuBnl n XuMu4eckoe
00opyI0BaHNE

bubmmoreka [{OK
https:/m.edsoo.ru/00ae1886

26

CpoiicTBa anmoMuHUSE AM(POTEPHOCTH
OKCHJIAa ¥ THUIAPOKCHA ATFOMUHHSL.
Jlabopamopuwtit oneim No26 Tlonyuenue
TUAPOKCUAA ATIOMHHHS U
B3aUMO/ICHICTBUE €r0 C KHUCIOTaMU U

1 § 33 PeakTuBbI H XUMHYECKOE
obopynoBaHue

IeJI0YaMHU.

12.03

833

PeakTHUBBI 1 XUMHYECKOE
000pyI0BaHNE

bu6moreka [IOK
https:/m.edsoo.ru/00aelc64

27

AMbOTEepHOCTh OKCHIA W TUIPOKCUIA
anmoMuHus. Jlabopamopuusiii onvim
Ne27TlonyueHnue TUAPOKCUIA ATIOMUHUS
U B3aUMOJEWCTBUE €ro ¢ KUCIOTaMU U
mienovyamu. JKeneso. JleMoHCTpaIlMOHHBIH
onbIT Nel17006pasiisl pya xKenesa.
Cxxuranue xene3a B KUCIOpPOJAE U
xJjiope. «OKHCIIEHHE KeTe3a BO BIAXKHOM
Bo3ayxe» Th ColicTBa coequHeHUI
Kere3a: OKCHJIOB, TUAPOKCUIOB U COJIEH
xene3a(ll u Ill). Jlabopampnas paboma
Ne28 Tlomyuenue ruapokcunos xemne3a(ll)

26.03

§ 34

PeakTHBBI U XMMHUYECKOE
obopynoBanue JlaTank
JIaBJICHHSI, PCAKTUBBI U
XUMHYECKOE
o6opynoBaHue,
KOJIIEKIMN PeakTUBEI
XUMHYECKOE
obopymoBaHue

bu6mmoreka [JOK
https:/m.edsoo.ru/00ae35e6




u (III) u B3aumopelicTBHE UX C KUCIOTaMU
u menovamu. Th

28 IIpakTuyeckas padora Ne8. Pemenue 02.04 | IloBTOpHUTH TEMY [ToBTOPUTE TEMY bubnuorexa [JOK
AKCIIEPUMCHTAIBHBIX 3a/1a4 [0 TeMe «MeTamibi». «Metamnbiy. [loBtoputs | https:/m.edsoo.ru/00ae3de8
«O01me 1 HHANBUAYATLHBIC CBOMCTBA [ToBTOPUTE O o y4eOHHWKY MaTepuai
metamioBy. Th [Toaroroska k 'TMA y4EeOHUKY TJ1aBbl
KoHTpospHOE TECTHPOBAHHE T10 MaTepHa TJIaBbI PeakTuBBI 1 XUMHUYECKOE
nonpazneny «IIpakTHKyM 1o M3y4eHUIo obopynoBaHue
CBOWCTB IMPOCTHIX BEUIECTB METAJUIOB MX
COCTMHEHU I

Paznen 3. OcHOBBI ONBITHO-)KCIIEPUMEHTAJILHOI U MPOEKTHOM JesiTeJIbHOCTH (6 )

29 IMpakTnueckas padora Ne9. Th 09.04 PeakTnBBI 1 XUMHUYECKOE
Obpatienue co cTekyioM (crudanue obopyoBaHue
CTEKJISIHHOU TpyOKH, U3TOTOBJICHUE:

MTUTICTKY; KalTWJUIPOB; TIPOCTSHIIINX
y3710B; TTpocTemux nmpudopos), Th

30 XUMUYECKUH aHalln3: KaueCTBEHHBIN 1 16.04 PeakTuBbI U XUMHYeCKoOe
KOJIMYECTBEHHBIH o0opynoBaHue

31 Teoperndeckrie OCHOBHI OTIBITHO- 23.04 PeakTuBbI 1 XUMHYECKOE
AKCIEPUMEHTAIbHON U IPOEKTHOM obopynoBaHue
NeSITeNIbHOCTH

32 BrinonHeHne yaeOHBIX TPOSKTOB, OIBITHO- 07.05 PeakTuBbI 1 XUMHUYECKOE
AKCIEPUMEHTAJIBHBIX pPadoT. obopynoBaHue
[IpakTrueckue pabOTHI IO TEMaM
MIPOEKTOB yyamuxcs, Tb

33 [IpomexyTouHas arrectanus. 3auura 14.05

IIPOCKTOB

Ilepeyenb JOCTYNHBIX HCTOYHUKOB HHPOPMALUH

B pasaciic mpeaAcTaBJICH CIIMCOK KHUT' U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Oolee HOI[pO6HO OCBCHICHBI PA3JIMYHBIC ACIICKTHI paCCMATPHUBACMbIX BOIIPOCOB.
Hx MoxHO PCKOMCEHAOBATH KaK YUYUTCIIHO, TaK U O6yqaeMLIM, MMPOABUBIINUM UHTCPEC K I/ISY‘IaCMOﬁ TEMC.
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