MOY "OnbxoBaTckas cpeHss o0ueodpasoBaTebHas mKoja"
ITousipoBckoro paiioHa Kypckoii ob1actu

I[MPUHATO COI'JTACOBAHO YTBEPXIAIO
Ha 3aceJJaHMM TeJarorMueckoro 3amMecTHTeNh JHpekTtopa 1o JlupekTop MOV
coBeTa YBP «OmnpxoBarckas COIL»
[Tporoxomn Ne 1
ot «29» aBrycra 2024r «02» cents0ps 2024r.
«28» aBrycra 2024r. ITpuka3Nel-123
PABOYASI TIPOT'PAMMA

BHeypouHo#i f1esTeNbHOCTH
¢ ucnosb30BaHueM obopynoBanus neHTpa «Todka Poctay

«DKCriepUMEHTapHi 110 XUMHU»

9 xiacc

Ha 2024 — 2025 y4e6Hblii rox

Cocrasurens: Kodanosa M.B.
y4UTEIb XUMHH

c. OnpxoBarka -2024r.



TlosicHuTEILHAS 3aIMCKA
PabGouas nporpaMmma cocTaBjieHa HA OCHOBeE @

1) ®enepanbHoro 3akoHa Ne273-D3 «O06 obpazoBanuu B Poccuiickoii denepanmmy
2) ®enepanbHOTO rocy1apcTBEHHOI0 00Pa30BaTEILHOTO CTaHJapTa OCHOBHOTO O0IIET0
o0pa3oBaHUs, YTBEPKISHHOTO MPUKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku PD ot
17.12.2010r. np.Nel897 ¢ usmenenusimu ot 31.12.2015r. Nel577
3) Ilporpammer kypca xumuu aist 8-11 kimaccoB 001e00pa30BaTENbHBIX YUPEIKICHHIMA
4) OcHOBHOM 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOT'O 00111eTr0 o0pa3zoBanus MKOY
«OmnbxoBarckoit COLL»
C yuerom:
Pacnopsixenunss Munnpocemenusi PO ot 12.01.2021 NeP-6 « O6 yTBep)aeHHH

METOJIMICCKIX PEKOMEHIAIUH 110 CO3/IaHUI0 U (DYHKIIMOHHPOBAHHIO B 00IIC00pa30BaATEIIBHBIX
OpraHU3aIMsIX, PACIOJIOKEHHBIX B CETbCKOW MECTHOCTH M MAJIBIX TOPOJIaX, IEHTPOB 00pa30BaHUS
€CTECTBEHHO-HAYYHON U TEXHOJOTMYECKOW HaIPaBICHHOCTEN»

Metoanueckux peKoOMeHAaluii MUHUCTEpCTBa npocBenieHus Poccutickoit deaeparuu mno
«Peanu3zanuu 00pa30BaTEIbHBIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM
HaIPaBJIECHHOCTEH MO XMMUU C UCIIOJIb30BaHUEM 000pyI0BaHuUs LIeHTpa « Touka pocTa»
(yTBepkaeHbI pacnopsbkeHneM MuHucTepeTBa npocsetieHus: Poccuiickoit @enepanuu ot 12
siaBapst 2021 r.Ne P-6).

Hcnonp3oBanus HArIsAHO-TUAKTUUECKUX 1TOCOOUiA 1 000pynoBanus nenTpa « Touka
pocTay
VYuebnuk: Xumus. 9 kiacc: yue0. aiisg oomeodpazosar. opranuzanuit/ O.C. 'abpuensn, WU.T.
Octpoymos, C.A. CnankoB — 3-e u3a.— M.: [Ipocsemnienne,202 1
Ha 6a3e uentpa «Touka pocray obecrieunBaeTcs peanu3alus Iporpamm

€CTECTBEHHOHAYYHOU U TEXHOJOTUUECKOW HaNpPaBIEHHOCTEH, pa3paO0TaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU 3aKOHOIATENbCTBA B c(hepe 00pa3oBaHUs U ¢ YUETOM pekoMmeHaanuii denepanbHOro
orepaTopa y4eOHOTo mpeameTa « XUMHU.

KommuiekT o6opynoBanus nentpa « Touka poctay obecneunBaet 3(h(HEKTHBHOE JOCTHKECHHE
00pa3oBaTeNbHBIX PE3yJIbTaTOB 00YYAIONTUMHUCS 110 TTPOrpaMMaM €CTECTBEHHOHAYYHOU
HaIPaBJICHHOCTH, B TOM YHCIIE JJIs1 (HOPMHUPOBAaHUS H300pETaTEIHCKOTO, KPEaTUBHOTO,
KPUTHYECKOTO MBIIUICHUS, Pa3BUTHUS (YHKIIMOHATHHOW IPaMOTHOCTH Y O0yUaIOIIUXCs, B TOM
YHCJI€ €CTECTBEHHO-HAYYHOM. .

CoBpeMeHHBIE YKCTIEPUMEHTAIIbHBIE UCCIIEIOBAHUS 10 XUMUH YK€ TPYIHO TIPE/ICTaBUTH 0€3
HCITOJTIb30BAaHUS HE TOJIPKO aHAJIOTOBBIX, HO U ITU(DPOBBIX N3MEPHUTEIBHBIX MPHUOOpOB. B
®enepansaoM ['ocynapcrsennom O6pazoBarensHoMm Crannapre (OI'OC) mpomnucaHo, 4TO OJHUM
U3 YHUBEPCATBHBIX YUCOHBIX ACHCTBUIA, IPUOOPETACMBIX YUAIIUMUCS, TOJDKHO CTATh YMEHHUE
«TPOBEACHUS OMBITOB, MMPOCTHIX FIKCIIEPUMEHTAIBHBIX UCCIEA0BaHUMN, MPSAMBIX U KOCBEHHBIX

M3MEPEHHI C UCTIOIh30BAaHUEM aHAJIOTOBBIX M MIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOBY. [Inpokmii



CHEKTP JaTYUKOB IO3BOJIAET YyHAIUMCs 3HAKOMUTHCA C MapaMeTpaMu XUMUYECKOT0 SKCIIEPUMEHTA
HE TOJIFKO Ha KaYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. Lludposas madbopatopus
MI03BOJISIET BECTH JIJIUTENIbHBIN SKCIIEPUMEHT JJaXKE B OTCYTCTBUE IKCIIEPUMEHTATOpa, a 4acToTa UX
U3MEPEHUH HEOo/IBJIACTHA YeJIOBEUECKOMY BOCIPUSATHIO.

B nporecce popMUpOBaHUS IKCIIEPUMEHTANBHBIX YMEHHI YYCHHK 00y4aeTcsi IPEICTABIATh
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:

*B Bep6aJ'IBHOMZ OIIMCBIBATh SKCIIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJCJIb OKCIICPUMEHTA,
(bHKCHpOBaTI) BHHMAaHHUE HAa U3MCPACMBIX BEJIIMYMHAaX, TCPMUHOJIOTHUH,

* B TA0JIMYHOM: 3aTIOJHATH TaOJHIIBI TAHHBIX, JIGKAIIUX B OCHOBE IMMOCTPOEHUS TpaduKOB (TIpH ITOM
Y YYaIIuXxcsl BOSHUKAET MEPBUIHOE TPECTABICHNE O MACIITa0aX BEJIUIHH);

* B rpaM4ecKOM: CTPOUTH IpauKU MO TAOIUYHBIM JaHHBIM, YTO JAET BO3MOKHOCTh Ilepexo/ia K
BBIJIBUKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX/y BETMUYMHAMU (TIPH 3TOM YUUTEIb
IIOKa3bIBaeT MPEUMYILECTBO B BU3yaIM3aMU 3aBUCUMOCTEH MEXy BEIUUYMHAMU, HAIIAHOCTD U
MHOTOMEPHOCTb);

* B BHJIC MATCMATHYCCKUX YPABHCHUI: 1aBaTh MAaTEMAaTHYECKOE OITMCAHKE B3aUMOCBSI3U BEJIMUHH,
MaTeMaTU4ecKkoe 0000IIeHNE.

[Tepexo oT Kak10r0 ATaAIa MPEeACTABICHHUS HHPOPMAITUU 3aHUMAET TOBOJIBHO OOJIBIIION
POMEXYTOK BpeMeHHU. B § kiaccax aToT npoiecc Heo0X0 UM, HO B CTAPIIMX KJIACCaX MOYKHO
ObUTO OBI 3TO BpeMs MOTPATUTH Ha pelieHue 0oJee BaXHBIX 3a1a4. B aTom miiane nudposbie
71a00paTOPUN CYIIECTBEHHO SKOHOMSIT BpeMs.

370 BpeMsi MOKHO MOoTpatuTh corinacHo ®I'OC Ha popmupoBaHre UCCIEAOBATEIBCKUX YMEHUIN
yYaluXxcs, KOTOPbIE BBIPAKAIOTCS B CIIEIYIOIIUX AEUCTBUSAX:

* onpezeieHrne NpoOIeMsl;

* [IOCTaHOBKA MCCIJIEI0BATEIbCKON 3a/1a4u;

* IUTAHUPOBAHUE PEIICHUS 3a1a4H;

* IOCTPOCHUE MOJENEN;

* BBIJIBIDKCHHE TUTIOTES;

* SKCIIEpUMEHTAIbHAs TIPOBEpPKA TUTIOTES;

* aHaJIN3 JAHHBIX SKCIIEPUMEHTOB WK HAOIIOICHU;
* popmynupoBaHUE BBIBOJOB.

Mean v 3apaum:

1. Peanu3ariust OCHOBHBIX 00111€00pa30oBaTEIbHBIX IPOrpaMM IO YUEOHBIM ITpeIMeTaM
€CTeCTBEHHOHAYYHOH HAIIPAaBICHHOCTH, B TOM YHUCIIE B paMKaX BHEYPOYHOH IS TEITLHOCTH
00yJaromuxcs;

2. BBEJICHUE COBPEMEHHBIX CPEJICTB OOYYCHUS ¥ BOCIIUTAHUS [Tt U3YYEHUS (B TOM YHCIIe
AKCTIEPUMEHTAIBHOTO) AUCIUIUINH (MOTyJIei) eCTeCTBEHHOHAYYHOH HAIIPABICHHOCTH TIPH
peanu3alu OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOTPAMM H TOTIOJHUTEIBHBIX
00111€00pa30BaTENbHBIX MPOTPAMM, B TOM YHCIIE IS PACHIMPEHHS COJIEPKAHUS yUeOHOTO
npeamera « XUMUS».

3. BOBJICUEHHE yUAIIHUXCS B IPOCKTHYIO JAEATEIBHOCTD



MecTo Kypca B 00pa3oBaTejibHOM Ipolecce:

[TporpaMMa BHEYpOUHOI IEATETHHOCTH «JKCIEPUMEHTAIbLHAS XUMHSD pa3paboTana Jyis
yuamuxcs 9-ro kiaacca u paccuntad Ha 33 yaca. (IpoBelICHHUE 3aHATHI B TCUCHUH BCETO
y4eOHOr0 roa).

INVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
JINYHOCTHEBIE pe3y/IbTaThl

- OlIpeieIeHne MOTHBALIMY U3yUYeHHs y4eOHOro MaTepuana;

- OLICHUBaHHUE yCBaUBAaEMOro yueOHOro MaTepuala, MCX0/s U3 COLMAIbHbBIX U IMYHOCTHBIX
IIEHHOCTEM;

- IOBBIIIEHUE CBOET0 00Pa30BATEIBHOIO YPOBHS U YPOBHS FOTOBHOCTH K U3yUYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHIH, CBSI3aHHBIX C PA3BUTUEM XMMMHU U OOIIECTBA;

- 3HaHUE ITPABUJI [IOBEICHUS B YPE3BbIYAWHBIX CUTYaLHIX;

- OIICHWBaHUE CONMATBHON 3HAYMMOCTH MPOPECCUl, CBSI3aHHBIX C XUMHEIH;

- BJIaJICHUE ITpaBWJIaMU O€30M1aCHOT0 OOPAIEHUS C XUMUYECKUMHU BELIECTBAMHU U 000PYJOBAHUEM,
IIPOSIBIICHUE 3KOJIOTMYECKOU KYJIBTYPBI.

MertanpeameTHbie pe3yJibTaThl

PeryastuBubie YY/I ;

- [esiernoyiaranue, BKII09ast MOCTaHOBKY HOBBIX IIeJIel, TpeoOpa3oBaHue MPAKTHYECKON 3a1a49H B
MO3HABATENbHYI0, CAMOCTOATENbHBIN aHAIN3 YCIOBUM TOCTHKEHHUS 1IeJIM Ha OCHOBE yuéTa
BBIJICJIEHHBIX YUHUTEJIEM OPHUEHTUPOB JIEHCTBHSI B HOBOM Y4eOHOM MaTepuasie; IIaHUPOBaHUE MyTH
JIOCTMIKEHMUS IIeNeH;

- yCTaHaBJICHHUE LIEJIEBBIX TPUOPUTETOB, BBIICTICHNE AT TEPHATHBHBIX CIIOCOOOB JOCTIIKEHUS LIETH
U BBIOOp Hambosee 3(pPekTUBHOTO crocoda;

- YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS M YIPABIATh UM
; - YMEHHUE IPUHUMATh PEIICHUs B MPOOIEMHON CHTYaIlNH,

- MOCTAHOBKA YYEOHBIX 3aj[a4, COCTABJICHHE TIaHA U TIOCIIEIOBATEIIEHOCTH JICHCTBHI;,

- OpraHu3anus pabo4yero MecTa Mpu BHITOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

- IPOTHO3UPOBAHKE PE3YJIbTATOB 00yUEHHsI, OLIEHUBAHHE YCBOCHHOTO MaTepuaa, OleHKa
Ka4ecTBa M YPOBHSI MTOJTyUYECHHBIX 3HAHUH, KOPPEKIHsI IUTaHa M CIT0co0a JeHCTBHS MPH
HEOOXOJUMOCTH.

ITo3naBartenbHbie YY/I:

- IOMCK U BBIJENIEHUE HH(POPMAIINH;

- aHaJIM3 YCJIOBUH M TpeOOBaHUM 3a/1auu, BEIOOP, COMOCTaBICHUE M 000OCHOBAHUE CIIOCO0A PEIICHUS
3aJa4u;

- BbIOOp Hanbosee 3(p(PEeKTUBHBIX CITIOCOOOB PEIICHNUS 33a4H B 3aBUCUMOCTH OT KOHKPETHBIX

YCIJIOBHIA;



- BBIIBIDKCHHUE U 00OOCHOBAHHE TUTIOTE3HI, BRIOOP criocoba €€ mpoBEpKH;
- CAMOCTOSITEJILHOE CO3/IaHUE AITOPUTMA ACATEIBHOCTH IPU PELICHUH MPOOIJIEM TBOPUYECKOTO U
MIOWCKOBOTO XapaKTepa;

- YMEHUS XapaKTepU30BaTh BEIIECTBA [10 COCTAaBY, CTPOCHUIO U CBOWCTBAM,;

- OIUCBHIBAHUE CBOMCTB: TBEP/BIX, JKUAKHUX, ra3000pa3HbIX BELIECTB, BbIIECIECHHE UX CYLIECTBEHHBIX
NPU3HAKOB;

- n300pakeHNe cOCTaBa MPOCTEHINX BEHIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYI U CYLITHOCTH
XMUMHUYECKHUX PeaKluil ¢ IOMOIIbI0 XMMUYECKUX YPaBHEHHUI;

- IPOBE/IeHUE HA0JIIOICHUH, ONTMCAHNE IPU3HAKOB U YCIOBUN TEUCHHSI XMMUYECKUX peakiuii,
BBINOJIHEHNE XMMHUYECKOTO SKCIIEPHUMEHTA, BEIBOJIBI HA OCHOBE aHAIM3a HAOIIOACHUH 32
HKCIIEPUMEHTOM, PEUICHUE 33/1a4, TOTyYeHHE XUMUIECKOH NH(OpMAIH U3 PAa3TUIHbBIX
UCTOYHUKOB,;

-yMEHHE OPraHU30BbIBATh UCCIIEOBAHUE C 1IEJIBI0 IPOBEPKU THIIOTES;

- YMEHHE JIeNIaTh YMO3AKIIOUeHHs! (MHAYKTHBHOE U 10 aHAJIOTUH) U BHIBOJIBI,

- yMeHHE 00BbEKTUBHO OIIEHUBATh HH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX IPOIIECCaXx,
KPUTUYECKH OTHOCUTBHCS K TICEBIOHAYUYHOU HH(POPMALIUU.

KommynunkatuBabieYY 1

- IOJTHOE ¥ TOYHOE BHIPAKEHHE CBOMX MBICIICH B COOTBETCTBHY C 3a/1a4aMH M YCIOBHSIMU
KOMMYHUKAIHH;

- 4JIEKBaTHOE MCIOJIb30BAHUE PEUEBBIX CPEICTB JJIS YUaCTUS B TUCKYCCUU M apTyMEHTAllUU CBOEH
NO3UIIMHU, YMEHHE TPEACTaBIATh KOHKPETHOE COep KaHUE ¢ COOOLIEHHEM ero B MUCbMEHHON U
yCTHOH (hopMe, oIpesiesieHHe CII0CO00B B3aUMOIEHCTBUS, COTPYJHUUECTBO B IIOMCKE U cOOpe
uH(popMaLnu;

- OTpe/ieIeHre CIIoCO00B B3aUMOJICHCTBHS, COTPYAHUYECTBO B TOUCKE U cOope HH(popMaIHH,
ydacTHe B AUaiore, IiaHUPOBaHKE OOIIUX CIOCOOOB paboThI, MPOSBICHNUE YBAXKHUTEIHHOTO
OTHOIIEHHS K JPYTUM YUAIIHMCST; OTIMCAHUE COJIEPKAHUS BBITTOIHIEMBIX JIEHCTBUN C IIETBIO
OPUEHTHPOBKH B IIPEMETHO- TIPAKTUICCKOH NEATETHHOCTH; YMEHHUS YUYUTHIBATh Pa3HbIC MHEHUS H
CTPEMHTbHCS K KOOPAWHAIIMU PA3TUYHBIX MTO3UIUHI B COTPYIHUYECTBE;

- (hopMyITUpOBaTh COOCTBEHHOE MHEHHE U TO3UINIO0, apT'yMEHTHPOBATh U KOOPIUHUPOBATH €€ C
MO3HIIASIMH TTAPTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUsT B COBMECTHOM
NeSITeTTbHOCTH;

- OCYIIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

- IUTAHUPOBATh 001IME CIOCOOBI PA0OTHI; OCYIIECTBIATE KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JIeHCTBUI

napTHEpPaA, yMeTh yOeKIaTh;



-ACIIOJIb30BaTh a1€KBATHBIE A3BIKOBBIE CPEJICTBA ISl OTOOPa’KEHUSI CBOMX UyBCTB, MBICIIEH,
MOTHBOB U OTPEOHOCTEH; 0TOOpakaTh B peun (onrcanue, 00bsICHEHNE) CONIEpKAHUE
COBEpILIAEMBIX JICHCTBUH, KaK B (popMe TPOMKOI COIMATM3UPOBAHHOM peun, Tak U B (popme
BHYTPEHHEH peuu;

- pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHIIUIO, UCIIONIb3Ys CPEACTBA YCTHON U MHChbMEHHOM
KOMMYHHKAIIMH IPU PabOTe ¢ TEKCTaMU y4yeOHUKA U JTOTIOJIHUTEILHOHN JINTepaTypoil,
CIIPaBOYHBIMU TaOJIUI[aMU, IIPOSIBJIATH TOTOBHOCTh K YBaXKEHHUIO MHOM TOUKH 3pEHUSI IIPU
00CYX/IEHUH pe3yJIbTaTOB BHIIIOJHEHHON pabOTHI.

IIpeameTHbIE pe3yabTaThI
OO0yuaromuiicst Hay4nuTCs:

[] IpUMEHSITh OCHOBHbBIE METO/bI IO3HAHMSI: HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT;

[] onuchIBaTh CBOMCTBA TBEP/BIX, XKHUIKHUX, Fa3000pa3HbIX BELIECTB, BbIIEIAS UX CYLIECTBEHHbIE
NPU3HAKH;

[] packpbIBaTh CMBICJ 3aKOHA COXPAHEHHS MACChl BEILIECTB, aTOMHO-MOJIEKYJIIPHON TEOPUH;

[] paznuuaTh XUMUYECKUE U (PU3UUECKUE SIBIICHUS,

[ Ha3bpIBaTh MPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEaKIIHii;

[ cobmonatk mpaBuia 6e30MacHON pabOThI PU MPOBEJCHUHN OIBITOB,;

[J moap30BaThCs 1A0OPaTOPHBIM 000PYIOBAHUEM U TTOCYI0M;

[J mosrydats, cOOMpaTh ra3000pa3HbIe BEIIECTBA U PaClO3HABATh UX; XapaKTepH30BaTh PU3NUYECKHUE
Y XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHUM, TPOBOAUTD OIBITHI,
MOATBEPKTAIOIINE XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

[] pacKpbIBaTh CMBICH IOHSATHUS «PACTBOPY, BEIUUCISATH MACCOBYIO JIOJII0O PACTBOPEHHOTO BEILIECTBA
B PacTBOpE, TOTOBUTH PACTBOPBI C ONPEAEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BELIECTBA;

[] xapakTepu30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BELIECTB OT THUIA KPUCTAJUIMYECKON
PEIIETKH, ONPEAEIIATh BUJ XUMUYECKON CBA3U B HEOPraHUYECKUX COCIMHEHUSX;

[] packpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH SIEKTPOIUTHUECKON TUCCOIMALINN, COCTABIIATh
YpaBHEHUS AJEKTPOTUTHUYECKON AUCCOMALINKI KUCIIOT, IIEJI0YEH, COJIEH U PEaKIuii MOHHOTO
oOMeHa;

[ pacKpbIBaTh CYLIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH, ONIPEIEISITh OKUCIUTEND U
BOCCTaHOBUTEIb, COCTABIISATh YPABHEHUSI OKHCIUTEIIbHOBOCCTAHOBUTENIBHBIX PEAKIIHIA;

[] Ha3bIBaTh ()aKTOPBHI, BIUSIOLINE HA CKOPOCTh XMMUYECKOM peakluu;

[] xapakTepu30BaTh B3aUMOCBSI3b MEX1Yy COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIIIOB U
METAJIJIOB;

[l IpOBOIUTH OMBITHI 110 MOJIYYEHUIO U N3YUYEHUI0 XUMHUYECKUX CBOMCTB Pa3IMYHbIX BEIIECTB; [

rPaMOTHO 00pamaThCs C BEIMIECTBAMHU B IIOBCETHEBHOM JKU3HHU.



OO0yuyaromuiics NOJy4uT BO3MOKHOCTh HAYYHTHCS:

H BBIIBUT'aTh U IPOBCPATH SKCIICPUMCHTAJIbHO T'HMIIOTE3bl O XUMHUYCCKUX CBOMCTBAX BCIICCTB Ha
OCHOBE UX COCTaBa U CTPOSHUSI, KX CIIOCOOHOCTH BCTYyNaTh B XUMUYECKUE PEAKIIUU, O XapaKTepe U
MPOAYKTaX Pa3IMYHBIX XUMUYECKUX PEaKIuil;

[] xapakTepr30BaTh BEILIECTBA IO COCTAaBY, CTPOCHHIO M CBOMCTBAM, YCTaHABIUBATH IPUYUHHO-
CJIICACTBCHHBIC CBA3U MCKAY JAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

[] cocTaBIATh MOJICKYJISIPHBIC U IMOJIHBIC NOHHBIC YPABHCHUS 110 COKpaIJ_IéHHBIM HNOHHBIM
YpaBHEHHUSIM;

[] mporHO3upOBaTh CIIOCOOHOCThH BEIIECTBA MPOSIBISITH OKUCIUTENbHBIE UM BOCCTAHOBUTEIIbLHBIC
CBOICTBA C YYETOM CTEIICHEN OKUCIICHHS DJIEMEHTOB, BXOJAIINX B €r0 COCTAB;

[} BBIIBHATaTh U IIPOBEPATH SKCIEPUMEHTAIBHO FMIIOTE3bI O PE3YJIBTATAX BO3IECHCTBHS PA3IMYHbIX
(bakTOpOB HAa U3MEHEHHE CKOPOCTU XUMUUYECKOM peaKinu;

[] ucronb30BaTh MPUOOPETEHHBIC 3HAHUS AJIS HKOJIOTUYECKU TPAMOTHOTO TIOBEJICHUS B
OKpYXaIoIlIeH Cpeae;

(] ucronp30BaTh HpI/IO6peTéHHI)IC KIIFOYCBBIC KOMIICTCHIIUHA ITPH BBIIIOJIHCHHUU ITPOCKTOB U
pelIeHnr yueOHO-UCCIe0BATEIbCKUX 3a/1a4 M0 U3YYEHUIO CBOMCTB, CIIOCOO0B MOTyUeHUs U
pacno3HaBaHUs BEUIECTB;

[] 00BbEKTUBHO OILICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLICCCAX;

(] oco3HaBaTh 3HAYCHUE TCOPCTUICCKUX 3HAHWUH 110 XUMUH JJISL HpaKTquCKOfI ACATCIIBHOCTHU
YeN0BEeKa; CO3/1aBaTh MOJIETH M CXEMbI JJIs PEelIeHUs] yUeOHbIX U TO3HABATENbHBIX 33/1a4;
MOHUMATh HEOOXOTUMOCTh COOTIOACHHUSI IPEANUCAHUH, TPEATIaraeéMbIX B MHCTPYKIIUSAX TIO

MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U AP.

Conep:xkanue mporpaMMmbl «IKCIMEPHUMEHTATbHASI XMMHSD»
9 kaacce (33 gyaca, 1 yac HeeJI0)

BBenenue B kypc «OkcniepuMeHTanbHas XUuMus-9» (1 9)

BBoanslii nHCTpyKTax 0 Th. XuMus — Hayka SKCIIEpUMEHTAJIbHAS.

JemoHcTpannonHblil skciepuMenT Ne 1. O3HaKoMIIeHHE ¢ 1a00paTOPHBIM 000PYI0BaHHEM;
npuémsbl 6e30macHoil paboThl ¢ HUM. BXoHOE TecTHpOBaHME IO TEOPETUUECKUM M TPAKTUYECKUM
3HaHMSM 3a 8 Kjacc

Paznen 1. MHoroo0pasue XuMHUYECKHX PeaKkluil B IKCIIEPUMEHTAJIbLHOH XuMuM (7 4)

Tema 1. Xumnueckue peaxkuuu (3 4)
[Tpaktuyeckas padora Ne 1 «IIpaBuna TeXHUKH 0€30MaCHOCTH MIpH padoTe ¢ 1a00paTOPHBIM
obopynoBanueM. IlpaBuia nmoiap30BaHMs HarpeBarelbHbBIMH ycTpoiicTBaMu» OBP B

AKCIEPUMEHTAIBHON XUMHUH. JlaGopaTopHbiii onbiT Nel «3ydeHne peakiuu B3auMOICHCTBHS CyIb(hUTa HATPHS
C IEPOKCUIOM BOAOPOIAY.



Tennooii 3pdext xumudeckux peakiuid. [TorsTHe 00 3K30- U SHAOTEPMUUYECKUX PEAKITUSIX.
JemoncTpannoHHbli onbIT Ne 2 [Ipumepsl 3K30- U SHAOTEPMHUUYECKUX PEAKLIUM.
Hemonctpaunonsslii onbIT Ne 3 «TemoBoit s ekt pacTBopeHus BemecTB B Boae» CKOPOCTbH
XUMUYECKUX PEaKLInn
HemoncTpanmonubiii onbIT Ne 4 B3anmoaeiicTBHE [IMHKA C COJISTHOM M YKCYCHOM KUCJIOTaMU.
BzaumopeiicTBue rpaHyJIMpOBAaHHOTO IMHKA U HMHKOBOM MbLIX C COJISTHOM KUCJIOTOM.
B3aumoneiictue okcuna meau (I1) ¢ cepHoii KMCI0TON pa3HON KOHIIEHTPALMH IIPU PAa3HBIX
TEeMIIepaTypax.

[TpakTiueckast pabota No2. M3yueHue BIUSHUS YCIOBUI MPOBEACHHSI XUMUUECKON PEeaKIK Ha e€
CKOPOCTb. JlabopatopHblit

onbIT Ne2 «CpaBHUTENIbHAS XapaKTEPUCTHUKA BOCCTAHOBUTEIBHON CIIOCOOHOCTH METAJJIOBY»
IToaroroska k 'MA

Tema 2. JaexkTpojauTudeckas anuccouuanusa (4 4)
DIEKTPONMTHYECKAs JUCCOLMAIINS — ITIaBHOE YCJIOBUE MIPOTEKAHUS PEAKIIMi B PaCTBOPAX.

JemoncTpanyonHslii onbIT NeS HcniblTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO
IIPOBOJIUMOCT.

JlemoHCTpanMOHHBIH ONBIT Ne6 « DIEKTPOIUTH U HEIJEKTPOIUTH DIIEKTPOIUTHIECKAS
JIUCCOITMAITAS KUCIIOT, IEeI0Yeil U COJIeH.

JlaGopatopHsiif onbIT Ne 3. «CunbHble U ciadble 21eKTpoauThy Onpenenenne
KHCIIOTHOCTHOCHOBHOCTH CpPEZbl IIOJyUYEHHBIX PACTBOPOB C MIOMOILBIO HHINKATOPA U 1aTYMKa
AJIEKTPONPOBOIHOCTH

Jlaboparopublii onbIT Ne 4 «3aBUCUMOCTD JIEKTPONPOBOIHOCTH PACTBOPOB CUIIBHBIX
AIIEKTPOJIUTOB OT KOHIICHTPAIIMK HOHOBY» Peakiuu noHHOTO 0OMeHa.

JIaGopatopuslii onibIT Ne 5 «B3aumoneiicTBre ruipokcuia 6apus ¢ CepHON KUCIOTON
Jlaboparopusiii onbiT Ne 6 Peakiinn oOMeHa MeXy pacTBOpamMH 3JI€KTPOIUTOB.

[TpakTrueckas padota Ne3. «OnpeneneHrue KOHIIEHTPAIIUN COIU IO SJIEKTPOTIPOBOTHOCTH
pacTBOpa»

ITonroroska x 1A

[TpakTrueckas padota Ned. PereHue 3KCriepuMEHTAIbHBIX 33/1a4 10 TeMe «DJIEKTPOTUTHICCKAs
nuccounanus». Th

TecToBBI KOHTPOJIH MO pazaeny «MHorooOpazne XUMUYECKUX PEAKIIUNA B IKCTICPUMEHTATBHON
XUMHUH.



Paznea 2. [IpakTHKYM 10 U3Y4YEHHIO CBOIICTB MPOCTHIX BEIIECTB: HEMETAJJIOB U METAJLJIOB,
ux coequHeHui ( 204)

Tema 3. CBoiicTBa rajoreHos (2 4)

["anorensr: pusndeckue u XumMudeckue cBoiicTBa. COeMHEHHSI TAJIOTCHOB. XJIOPOBOIOPO/]
JlaboparopHsrii onbiT Ne7 Pacnio3HaBaHUE CONSIHON KUCIOTHI, XJIOPUIOB, OPOMUIOB, HOJTUIOB U
Hona.

JlaGopaTtopHsbrii onbIT Ne8. OTOenuBaronue CBONCTBA XJIopa .

Jlaboparopubiii onbIT Ne9. B3anMHO€E BBITECHEHHE IaJIOTEHOB U3 PACTBOPOB UX COJIEH
[TpakTdeckas paborta Ne 5. «Onpesenenue coaepKaHus XJIOPUA-HOHOB B MUTHEBOM BOJIE)
ITogroroska k ['MA

Tema 4. CBoiicTBa KHCJI0pOaa U cepbl (4 1)
Kucnopos: nmony4yeHue 1 XuMHUIECKHE CBOMCTRA.

JemoncTtpannonusii onbIT Ne 7. «[loxyuenue u cobupanue KHUCI0poaa B 1ab0paTopuu u
3aM0JIHEHUE UM Ta30MeTpay»

Jlaboparopuslii onbiT Nel(. «I'opeHue cepsl Ha Bo3ayxe U B kuciopoae» Cepa. XumMuueckue
CBOMCTBA CEPBHI.

JlemoHcTpanMoHHBIH onbIT No7. AJutoTponHbie Moaudukamuu cepbl. O3HAKOMIIEHUE C
oOpa3maMu cepbl U €€ TPUPOAHBIX coenuHeHwd. COeTMHEHNs Cephl: CEPOBOJOPOI,
cepoBosiopoHas kucioTta. CynbQusl.

JemoHcTpannoHHbIil onbIT Ne8 O6pa3isl NpUpOAHBIX Cylb(huA0B U CyibdaroB. JlJabopaTopHbIii
onbIT Nell KauecTBeHHblE peakuuu Ha CyiabQHUI-MOHBI B pacTBope. COeMHEHUS Cepbl: OKCHUT
cepsl (IV), cepHucTast KMCIOTa U €€ COJH.

Jlaboparopusiii onbiT Nel2 KauecTBeHHbIE peakiuu Ha cylb(UT- HOHBI B pacTtBope. CoeAMHEHUs
cepsl: okcun cepsl (VI), cepHas KucioTa u ee Comu.

Jlaboparopusrii onbiT Nel3 KadecTBeHHbIE peakiuu Ha cynb(har-uoHbl B pacTtBope. CBoiicTBa
CEpPHOM KUCJIOTBHI.

Jlaboparopubiii onbIT Nel4 M3yuenue cBOWCTB CEpPHOM KUCIOTHI

IToaroroBka k 1A

Tema S. CBoiicTBa a3ota u ¢ocdopa (5 4)

A30T: (hm3HUecKre U XUMUYECKUE CBOMCTBA. AMMHUAK.

HemoHnctpannonHsblil onbIT Ne9 Th Ilonyyenne ammuaka u €ro pacTBOpEHHE B BOJIE.
Jlaboparopusrtii onbiT Ne 15 «OcHOBHBIE cBOicTBa aMmMuaka» CoJu aMMOHUSI.

JlaGopaTtopHsbiii onbiT Nel6 B3aumopeiicTBue cojieit aMMOHUSI CO TeodaMu A30THast KUCIIOTa.

JIaboparopHsiii oneiT Ne 17. M3ydueHne CBOMCTB a30THOM KUCIOTHI



[IpakTueckas padota Ne 6. «OnpeeneHre HUTPAT-HOHOB B TUTATEIHLHOM pactBope» Coiu
a30THOM KHUCIIOTHI — HUTpPATHI.

JemonctpannonHbii onbIT Nel0 OOpasisl MPUPOIHBIX HUTPATOB U (hochaTos.

JIaGoparopuslii onibIT Nel8 O3HakomileHHE ¢ a30THBIMU M (POCHOPHBIME y1OOpPEHUSAMHU.
PacnioznaBanue a3otHbIX ynoopenuit. ®ocdop. Coenunenus dpocdopa: okcun dpocdopa (V),
oprodochoprast kuciora u ee conu. Pochopusie y1o0OpeHus

Hemonctpanuonnbiid onbIT Nel 1 O6pasiel kpacHoro gocdopa, okcuaa docdopa (V), mpupoaHBIX
docdaros.

JlaGopatopusrii onbIT Nel8 «l'openne cepsl 1 Gochopa Ha BO3AYyXE U B KHCIOPOIEH»
IToaroroska x A
Tema 6. CBoiicTBa yriiepoaa u kpemuus (4 4)

VYrnepon, ¢uznueckue cBoiicTBa. AJTOTponHs yriaepoza: anmas, rpadut, KapOuH, QyJuiepeHsl.
XUMHUYECKUE CBOWCTBA Yriepoja.

JleMoHCTpannoHHbIH onbIT Ne12 Mojenn KpHUCTaIUTMYECKUX PEmIETOK anMasza M rpadura.
Oxcunpl yraepoaa. YTapHbelid U YIVICKUCIBIA Ta3bl. YTOJbHAS KUCIOTa, KapOOHATHI

JemoncTpannonHsiii onbIT Nel3 O0pa3ubl mpupoaHbIX KapOOHATOB M CHUIIMKATOB.
Jlaboparopusiii onbiT Nel9 KauecTBeHHas peakuysi Ha YIJIEKHCIBIA Tas3.
JIaGopatopuslii onbIT Ne2(0. KauecTBeHHass peakius Ha KapOOHAT-HOH.

JlaGopaTtopusbiit onbIT Ne 21 «B3aumojielicTBre U3BECTKOBOW BOJIBI C YTIIEKUCIIBIM Ta30M»

ITpakTrueckas padora Ne7. «Ilonydenue okcuaa yriepoaa (IV) u uzydyenue ero cBOUCTB.
PacnioznaBanue kap6oHaTtoBy. KpeMHuUil 1 ero coeinHeHus..

JlaboparopHblil (3aHMMaTenbHbIN) OnbIT Ne 22 «BrIpanuBanue Boopociiell B CHIIMKaTHOM KJIee»
ITonroroska k T 1A

KonTponbHoe TectupoBanue mo noapaserny «IIpakTukyM mo u3y4eHuro CBOMCTB IPOCTHIX
BEIIIECTB HEMETAJUIOB MX COEAMHEHUID)

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

O6mue ¢puznyueckrue 1 XMMHUYECKHE CBOMCTBA METAIIJIOB: peaklUy ¢ HEMeTaJUIaMU, KUCIIOTaMH,
coyiMH. BoccTaHOBUTENBHBIE CBOMCTBA METAJUIOB. DJIEKTPOXUMHAYECKHUN PsJT HAIPSKEHUN
METAJIIOB.

JlaGopatopHslii onbIT Ne23. B3anmoaeiicTBre METAJUIOB ¢ pacTBOpaMu cojieil. Bzanumoneiicteue
METAJIJIOB (MarHusi, IUHKAa, JKeJie3a, MEAN) C paCTBOPAMU KHUCIIOT

HemoncTpanronnbiii onbIT Nel4. M3yuenue oOpasmnoB metaiioB. lllemounsie MeTasuibl.
CoeanHEeHUs HIEIOYHBIX METAIIJIOB

HemoncTpanronnbsiii onbIT Nel5 B3zauMozeiicTBrue 1IeNO4YHBIX METAILIOB ¢ BoAoi. CBoiicTBa
[IET0YHO3EMENILHBIX METAJIJIOB M UX COeTUHECHHUIA.



JemoHcTpanmonHbii onbIT Nel6 B3aumoneicTBue MmETOYHO3EMENIbHBIX METAINIOB C BOJIOM.
OO6pa3iibl BaXKHEHIIINX MPUPOJIHBIX COSAMHEHUIN Maruusi, Kaiblus. CBOWCTBA COCAMHEHUN
KaybuA. JKEeCTKOCTbh BOJbI

JlaGopatopuslii onbIT Ne24. O3HaKOMJICHHE CO CBOMCTBAMHU M MPEBpAILCHUSAMH KapOOHAaTOB M
THJIPOKapOOHATOB.

JlaGopaTopHbiii onibIT Ne25. VcTpaHeHHe )KeCTKOCTH BOJIBI B IOMAITHUX YCIIOBHUSAX
CaoticTBa amoMuHusI. AMDOTEPHOCTh OKCHJA U TUAPOKCHUA ATFOMUHUSL.

JlaGopaTopHbiit onibIT Ne26. [lomydeHne TUAPOKCHAA ATIOMHUHHS U B3aUMOJICHCTBHE €T0 C
KHCTIOTaMU M 1enovamu. JKeneso.

JHemoncTpannoHHbIi ombIT Nel7. O6pasiibl pyn xkeneza. C:kuraHue xkene3a B KUCIOPOJE.
JlabopaTtopubiit onibIT Ne 27. « OKucIeHHE Kelie3a BO BIaXXHOM Bo3ayxe» CBONCTBA cOeAMHEHUN
JKese3a: OKCHUJIOB, THAPOKCcUI0B U coei xene3a(ll u I1I).

Jlaboparopusiii onbiT Ne28 TTonyuenue ruapokcunos xeneza(ll) u (1II) u B3aumoneiicTeue ux ¢
KHCIIOTaMU U IIEJI0YaMH.

[TpakTiueckas paborta Ne§. Pemienne skcrnepuMeHTanbHBIX 33Aad mo teme «OOriue u
WHUBUIYaIbHBIE CBOWCTBA METAIIJIOBY.

IToaroroBka x ' 1A
KonTtponbHoe TecTupoBanue no noapazaeny «lIpakTukyMm 1mo u3y4eHHI0 CBONCTB MPOCTHIX
BEII[ECTB METAJUIOB UX COCIUHECHHIN

Pasjnen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOI U MPOEKTHOM AeSITeILHOCTH (5 4)

TexHuka 0€30MacHOCTH NMPH BHIIOJHEHUH CAMOCTOSITEIBHBIX ONBITOB M SKCIIEPUMEHTOB B
JIOMAIIIHUX YCIOBHSX M C UCIIOJIb30BaHUEM 000pyI0BaHUS XMMUYECKOH JIaOOpaTOpPHH.
[Tpaktuueckas padota Ne9. ObparieHue co cTekIoM (Crubanme CTeKISTHHON TpyOKH,
M3TOTOBJICHHE: MMUIMETKN; KaMWJUISIPOB; IPOCTEUIINX Y3JI0B; MPOCTEHIINX NPUOOpOB) XUMHUECKUN
aHaJIM3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN Te0opeTHYeCKre OCHOBBI OIBITHO-3KCIIEPUMEHTAIIBHOU
Y IIPOEKTHOU JI€ATEIIbHOCTH.

Bb100p TembI IpoeKTa.

[TnanupoBanue aestenbHOCTU. [loaroToBka npoekra. Coop nHPOpMaIUY 1O TaHHOU TEME.
MopnenupoBanue TPOEKTHOW J€ATE€IbHOCTU. BbinonHeHne y4YeOHbIX NIPOEKTOB, OIBITHO-
AKCIIEPUMEHTAIBHBIX PadoT.

[TpakTueckue padoTsl Nel0-12 o TemaM MpOEKTOB yyaluxcs
[TonroroBka yueOHBIX MPOEKTOB K 3aIINUTE
IIpomexyTouHas arrecrarus.
3amuTa NpoeKTOB
[Tonroroka k 'MA, BIIP: pemenue npakTuKo OpUEHTUPOBAHHBIX 3aJaHUN
ITonroroska k 'MMA, BIIP: pemenue npakTMkKo OpUEHTUPOBAHHBIX 3a1aHUN
O06o001mieHre, cucTeMaTu3alus U KOPPEeKIUs 3HAaHUM ydammxcs 3a Kype «OKCIepUMeHTalbHas
XHUMH», 9 KIacc.

®opMbl KOHTPOJIA

®opmupoBanue MKT-koMIEeTeHTHOCTH 00YyJarOIIUXCs
Y4eHuK Hay4uTCs:



- ICTIOJIb30BATh Pa3HbIC MPHUEMBI IOMCKa HHPOPMALIUK Ha TEPCOHATBHOM KOMITBIOTEPE B
00pa3oBaTeIbHOM IPOCTPAHCTBE C UCIOIB30BAHUEM 000pyAOBaHMs LU(POBOI TabopaTopuu;

- UCIIOJIL30BATh pa3JINYHbIC CII0COOBI XpaHCHUA U BU3yaJIU3allun I/IH(bOpMaL[I/II/I, B TOM 4YHCIJIC, B
rpaguueckoit popme

®opMupoBaHNe KOMIIETEHTHOCTH B 00J1aCTH ONBITHO-IKCIIEPUMEHTAIbHON U IPOEKTHOM
e TeIbLHOCTH

Y4eHuK HAyYUTCs TUIAHUPOBATH U BBIIOJIHATH yUeOHOE UCCIIeOBAaHUE U yUeOHBIN IPOCKT,
UCIIOJIB3Yys 000PYAOBAHUE, MOJIEIH, METO/IbI, IPUEMBI, a1€KBATHBIC UCCIIEyeMOH podIIeMe.
Y4eHUK MOJIyYUT BO3MOKHOCTh HAYUYHUTHCS CAMOCTOSTEIBHO 3ayMbIBATh, IJIAHUPOBATH U
BBINOJIHATH Y4eOHOE MCCIeI0OBaHNe, YUSOHBIN U COLMANBHBIN MPOEKT 10 €CTECTBEHHOHAYYHON
HaIpPaBJIEHHOCTH.

Yder pe3y/IbTaTOB BHEYPOYHOI 1esITeIbHOCTH
®opMbI U IEPUOJAUYHOCTH KOHTPOJIS

BxoHOI KOHTPOJIb IPOBOJIUTCS B Havasie yueOHOTo roja Juist IpOBEPKH HavyaIbHbIX 3HAHUH U
YMEHHI 00y4aromuxcs.

Texyumii KOHTPOJIb MPOBOAUTCS HA KaXKIOM 3aHATHH B (pOpMeE Mearornaeckoro HaOItoICHHS.
TecToBbBIN KOHTPOJIb OCYILECTBIIACTCS [0 OKOHYAHUM U3YyUEHHsI KayKI0ro pa3jena.

[TpomexyTouHast aTTecTalys MPOBOJUTCS B KOHLIE yU€OHOI0 rojia B popMe 3alIUThI IPOEKTa,
MO3BOJISIET IPOBECTU aHAJIU3 PE3YJIbTaTUBHOCTU OCBOEHUS 00YUYaAIOLMMUCS OCHOB OIBITHO-
JKCIIEPUMEHTAIILHON U IIPOEKTHOU AEATEIbHOCTH JaHHOIO Kypca BHEYPOYHOU EATEIbHOCTH
«OKCIIEPUMEHTAIIbHAS XUMUS».

KpnTepml OLICHKH PE3YJbTATOB OCBOCHUSA IIPOrpaMmMmsbl Kypca

PaboTa 0Oy4aronuxcsi OleHUBAETCs 110 TPEXYPOBHEBOI 1IKale, Mpeanoararoue Hamamue
CJIEYIOIIMX YPOBHEW OCBOCHHUS IPOTPAMMHOIO MaTepuaa: BICOKUHI, CPEIHUN, HU3KHUM.

Bbicokuii ypoBeHb: 00y4aromuiics 1eMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOMN AESITEIbHOCTH, POSBISET HHULMATUBY, HE MPOIYCKAET
3aHATHA 0€3 YBaKUTEIbHON MPUYNHBI, IEMOHCTPUPYET BBICOKUN YPOBEHb 3HAHUI U

KOMHCTGHHHﬁ, BJIAZICCT HAa BLICOKOM TBOPYCCKOM YPOBHC HpI/IO6pCTéHHHMI/I B XOJI€ U3YUCHUA
nporpaMmMbl YMCHUSAMU U HaBBIKaAMU,

Cpennuii ypoBeHb: 0O0yJarOIIHIICS JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTD B
00pa30BaTeNbHON 1eATEeTHbHOCTH, MPOSIBIISIET XOPOIIHI YPOBEHb 3HAHUN U KOMIIETCHIIN;
WHUIMATHBBI HE TPOSIBIISIET, HO CIIOCOOEH MOJICP)KUBATh MHUILIMATOPA B TPEJIaraeMoM ToJie
JIEATEIIbHOCTH, B IOCTATOYHOM CTENEHH BJIAJACET MOJIYYAEMBIMU B X0OJ1€ U3YUEHUS IIPOrPAMMBI
YMEHUSIMH U HaBbIKaMU;

Hu3knii ypoBeHb: 00yJarOIIHMIICS JEMOHCTPUPYET HEIOCTATOUHYIO OTBETCTBEHHOCTD U
3aNUHTCPCCOBAHHOCTL B OGp&SOB&TGHLHOfI ACATCIIbHOCTH, IMMOCCINACT 3aHATHA OT CjIydad K ClIy4daro,
MOKa3bIBACT YAOBJICTBOPUTEIBHBINA YPOBEHb 3HAHUN M KOMIIETEHIIUH, B IIEJIOM CJ1a00 BiIajeeT
MoJIy4aCMbIMU B XOAC U3YUYCHH ITPOTrpaMMbl YMCHUSAMU U HABBIKAMU.



®opMbl pe3yJIbTATOB OCBOEHHS IPOrpaMMbl BHEYPOUHOM 1eSITeIbHOCTH:
1. OT™MeTKa ypOBHS TOCTHKEHUN 00yUaIOIIErocs B JINCTE TeIaroru4ecKoro HaOItoICHUS;

2. 3anucu B XKypHaie yuéra o0 pe3yJbTaTUBHOCTU y4acTHs 00yUYaroUIMXCcs B MEPOIPUATHIX
pa3HOro BU/A ¥ YPOBHS (IUILIOM, TPaMOTa, 6Jaro1apHoCTh, IPYroe);

3. 3anucu B KypHaje yuéra 00 yyaCTUU B BBIC3THBIX MEPOIPUATHIX
OueHka TecTOBbIX padoT.

TecTbl, cocTOAIINE U3 TSATH BOIIPOCOB MOXKHO HCITOJIB30BATh MOCIIE U3YUCHUS KaXKIO0TO
Martepuana (ypoka).

Tect n3 10—15 BonpocoB UCHOIB3YETCS IS IEPUOINIECKOTO KOHTPOJISL.
Tect u3 20 BOnpocoB HEOOXOIMMO UCTIONB30BATH JIJIsI UTOTOBOTO KOHTPOJIS.
Ouenka pedepara.

Pedepar oreHnBaeTcs 1Mo CueayomuM KpUTEPUsIM:

* coOmroeHre TpeOOBaHU K €ro 0(pOpMIICHHIO;

* HEOOXOIMMOCTb M JOCTaTOYHOCTD ISl pPACKPBITUSI TEMBI IIPUBEIECHHOM B TEKCTE pedepara
uH(popMaLuu;

* yMeHHUE 00 YarouierocAa CBO6OI[HO nu3jiaratb OCHOBHBIC NACH, OTPAKCHHBIC B pC(PCPpaTe,
3 3

* CIIOCOOHOCTH 00YYaIOIIETr0oCs MOHIThH CYTh 33/1aBA€MbIX WICHAMH aTTECTAIIMOHHOW KOMUCCHUH
BOIIPOCOB U C(HOPMYIIUPOBATH TOUHBIE OTBETHI HA HUX.

Ounenka npoekra.
[TpoeKT OIEHUBACTCS MO CIEAYIOIIUM KPUTEPHSIM:
* coOmoieHne TpeOoBaHUM K ero 0(pOpMIICHHIO;

* HEOOXO/IMMOCTb M JOCTaTOYHOCTD ISl PACKPBITUSI TEMBI IPUBEIEHHOM B TEKCTE MPOEKTa
uH(pOopMaLnu;

* yMeHUE 00 JarouierocAa CBO6OI[H0 n3jaaratb OCHOBHBIC UJICH, OTPAXCHHBIC B IIPOCKTC,
3 2

* CIIOCOOHOCTH 00YUaIOIIEToCs TOHSTh CYTh 33/1aBa€MbIX WICHAMH aTTECTAIIHOHHONW KOMUCCHH
BOIIPOCOB U C(hOPMYyIIUPOBATH TOUHBIE OTBETHI HA HUX.

TemaTnka uccjieq0BaTeIbCKUX U NPOEKTHBIX PA00T ¢ HCIOJIB30BAHMEM 000Py10BaHHS
nenTpa «Touka pocra»:

1. VI3ydeHue meaoyHOCTH Pa3IMuHbIX COPTOB MbLIA U MOIOIIIUX CPEJICTB.

2. lnpukaTopHbBIE CBOMCTBA Pa3IMYHBIX PACTCHHUI U IBETOB (¢ onpeneneHueM pH pactBopos). 3.
Omnpenenenue kauecTBa Xj1e00MeKapHOH MyKHU U XJieba.

4. OnpeneneHue KauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

5. Onpenenenue 3aBUCUMOCTH U3MeHEHUs pH 1IeIbHOTO M MacTEpU30BaHHOI'O MOJIOKA OT CPOKOB
XpaHEHUS.

6. U3yuenne 3(ppeKTUBHOCTH PA3INYHBIX COJIEBBIX I'PENIOK.



7. KoHCTpyHpOBaHUE «XUMHUYECKUX TPEJIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKIUAX.

8. CuHTE3 «MajaxuTa» B pa3Iu4HbIX YCIOBUSX.

9. 3yueHne KOppo3uH Kejne3a B pa3InUHbIX YCIOBUSX.

10. BausiHue cBeTa M KUCIOPO/ia Ha CKOPOCTh PAa3JIOKECHHUS pacTBOpA MO IA KaJIHS.

11. Onpenenenue kadecTBa BOJOIIPOBOJHON BOABI.

12. XKéctkocth Bojibl. CrIOCOOBI ONpeiesieHust )KECTKOCTH BO/IBI.

13. bymaxknas xpomarorpadus. Xpomarorpaguieckoe pa3ieiieHue BEIeCTB.
14. XpycranbHoe cTeK10. MOKHO JIM UCTOJIb30BaTh JIJI1 XpaHCHUS TN ?

TeMaTuyeckoe MIIAHMPOBAHUE

Neni/n

Tema pa3aena

K-Bo
4aCco0B

JlabopaTopHble
padoThbI

IIpakTHYeckue
padoThI

Pazgen 1. MHorooGpasue
XUMHYECKUX PEaKIui B
SKCIEPUMEHTAIBHON XUMUHU

(7)

Tema 1. Xumuueckue peaxiiuu

Tema 2. DneKTponuTH4eCKas
JUCCOLAIUs

Pa3zpnen 2. [Ipaktukym o
W3YYEHHUIO CBOMCTB MPOCTHIX
BEIIIECTB: METANIOB 1
HEMETaJIJIOB, X COSINHEHNH

(20)

Tema 3. CBoiicTBa TaJIOTE€HOB

Tema 4. CBoiicTBa Kucinopoaa
U Cephl

Tema 5. CBoiicTBa a3oTta u
dbocdopa

Tewma 6. CBoiicTBa yriaepoja u
KPEMHUS

Tema 7. OOuime u
WHUBUAYyaTbHBIE CBOWCTBA
METAJUIOB

Pa3nen 3. OCHOBEI OIIBITHO-
SKCIEPUMEHTAIBHON U
MPOEKTHOM JEeATETbHOCTH

6)

Hrtoro

33

28




Neni/m | Tema 3ansATHSA K-Bo | lara | Undopmanuonnas | Ucnosb3yemoe Mudposoit
4acoB MOJ/AEPKKA o0opynoBanue o0pa3oBaTe/IbHbI
Yyeonux 8.9 kn nenTpa «Touka il pecypc
T'abpuenan O.C. pocTtay»
Ocmpoymos U.I'.
Cnaokos C.A.
1 BBoHbrii 1 09.09 | § Crtp.20- 8xn bubnmoreka [JOK
nHCTpyKTax 1o Th TexHuka
Xumus — HayKa 0e301MacHOCTH B https:/m.edsoo.ruf
SKCIEPUMEHTAIbHAS. KaOMHETe XUMUH f0d23c
TP neHnrpa «Touka
JleMOHCTpalMOHHBII Pocray. 3HakoMcTBO
onbIT Nel. ¢ 000pyI0BaHUEM.
O3HakoMIIEHHE C
1a00opaTOPHBIM
o0opyoBaHuEM;
puéMbI O€3011aCHOM
paboTHI C HUM.
Bxognoe
TECTUPOBAHUE 11O
TEOPETUYECKUM U
MIPAKTUYECKUM
3HAHUAM 3a § Kiace
Paznen 1. MHoroo0pasue XuMHYeCKHX peaKl Uil B IKCIIEPUMEHTAJbHOM XuMuu (7 4)
Tema 1. Xumnueckue peakuunu (3 4)
2 IIpakTnyeckas 1 12.09 Hatuuk remnepatypsl | bubianorexa LJOK
pa6ora Ne 1 (TepmMonapHbIii), https:/m.edsoo.ru/

«IIpaBumna TeXHUKH
0€30MacHOCTH IpU
pabore ¢
1a00paTOpHBIM
000pyTIOBaHUEM.
[IpaBuia
10JIb30BAHHUS
HarpeBaTeIbHBIMU
ycrpoiictBamu», Th
OBP B
AKCIEPUMEHTAIBHON
XUMHH
Jlabopamopmnuiii
onvim Ne 1
«M3yuenue peakuuu
B3alMOJIEICTBUS
Cylb(HTa HATPHS C
MIEPOKCUIOM
Bogopoaa» Th

crupToBKa JlaTumk
TeMIIEpaTypbl
IJIATUHOBBIN

ff0d23c




TemnoBoit a3 ekt
XUMHYECKHX
peakuuii. [lonsrue 06
9K30- U
SHAOTEPMUUYECKUX
peaxusx.
JleMOHCTpaliMOHHbIN
onbIT Ne 2 [Ipumepsl
9K30- U
SHJO0TEPMUUYECKHUX
peaKuuid.
JleMOHCTpaliMOHHbIN
onbIT Ne 3 «TemnmoBoi
a¢ddexT pacTBOpEeHHS
BEIIECTB B BOJIEY

19.09

§ 9- 8k

JlaTuuk TeMiepaTypbl
IIJIATUHOBBIN

bubnunoreka LIOK
https:/m.edsoo.ru/
ff0d4790

Ckopoctb
XUMUYECKUX
peakuuii
JleMOHCTpaliMOHHbIN
onbIT Ne 4
BsaumonelictBue
LIMHKA C COJISTHOW U
YKCYCHOM
KHUCJIOTaMHU.
Bzaumoneiicterue
TPaHyJIUPOBAHHOTO
UHKA W IMUHKOBOU
MBI C COJISTHOM
KHUCJIOTOM.
Bzaumoneicteue
okcuaa meau(Il) c
CEpPHOM KUCIOTOU
pazHou
KOHIICHTpAIlUU TIPH
pa3HBIX
TeMIiepaTypax.
IIpakTH4eckas
paGora Ne2.
N3yuenue BnusHUS
YCIIOBHUM MPOBEIEHUS
XUMUYECKON peaKun
Ha e€ ckopocTh. Th
Jlabopamopmuuiii
onvim Ne 2
«CpaBHuTEnbHAS

26.09

§ 3 —9kn

Hatunk pH JlaTuuk
HaNpsHKEHUS

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




XapaKTEePUCTHKA
BOCCTaHOBUTEIIBHOM
CIIOCOOHOCTH
meTtaioBy Th
IToaroroBka x ' 1A

Tema 2. JaekTpoaurnyeckas guccounanus (4 4.)

DNeKTpoNIUTHYECKAs
JCCOLManus —
[JIaBHOE yCJIOBUE
IIPOTEKAHUs PEaKIIUM
B PacTBOpAX.
JleMOHCTpallMOHHBII
onbIT Ne5 UcnbiTanue
pacTBOPOB BEIIECTB
Ha BJIEKTPUYECKYIO
MIPOBOJIUMOCTb.
JleMOHCTpalMOHHBII
onbIT Ne6
«INEKTPOJIUTHI U
HE3JIEKTPOJIUTHD)

1

03.10

§ 4 -9xn

Jatuuk
ANEKTPOIPOBOIHOCTH

bubnunorexa LIOK
https:/m.edsoo.ru/
00adcd68

DNEeKTPOIUTHYECKAS
JUCCOIUAITUS KUCIIOT,
LIEJI0YEH U COJIEH.
Jlabopamopnutit
onvim Ne 3.
«CunbHble U cialble
ANEKTPOIUTHD)
Onpenenenue
KHCIIOTHOCTH-
OCHOBHOCTH CPEJIbI
TTOJTYICHHBIX
pPacTBOPOB C
MTOMOIIBIO
WHJMKATOpa U
JaTurKa
ANEKTPOTPOBOHOCTH,
Tb Jlabopamopnuiii
onvim Ne 4
«3aBUCHUMOCTh
ANEKTPONPOBOTHOCTH
PacTBOPOB CUIIBHBIX
AJEKTPOJIUTOB OT

10.10

§5-7 — 9xn

PeaxkTnBn 1
XAMUYECKOE
obopyoBaHue
PeakTnBn 1
XHMHYECKOE
o0opyoBaHue

bu6nmorexa LIOK
https:/m.edsoo.ru/
00adcd68




KOHLEHTPAaLNU
nouHoB, Th

7 Peaxuuu nosHoro 1 17.10 | I'm.2 — 9xn JlaTuuk

oOMeHa. ANEKTPONPOBOJIHOCTH,
Jlabopamopuuiii n03aTop 00bEMa
onoim N 5 JKUJIKOCTH, OFOpEeTKa
«B3anmojenicTBue
THIIpOKCUAa 6apusi ¢
CEpHOM KUCIOTOW ,
Tb Jlabopamopnuiit
onvim Ne 6 Peaxkuuu
oOMeHa MEeXTy
pacTBopamu
3IIEKTPONUTOB, Th
ITpakT4yeckas
padota Ne3.
«Onpenenenue
KOHIICHTPALIUU COJIH
o
ANEKTPONPOBOTHOCTH
pactBopa», Tbh
ITonroroska xk T 1A

but6mmoreka [IOK
https:/m.edsoo.ru/
00add448

8 IpakTHyeckas 1 24.10 PeaxTuBbl n

padora Ne4. XUMHYECKOE
Pemenue obopyoBaHue,
AKCTIIEPUMEHTAIbHBIX TATYUK

3a/1a4 10 TeMe 3JEKTPONPOBOJHOCTH
«INEeKTPOIUTUYECKAS
nuccounanus». Th
TecToBBIN KOHTPOIIb
0 pazaeny
«MHoroobpazue
XUMHYECKUX PEaKIui
B
AKCIEPUMEHTAIbHON
XUMUN»

Paspea 2. [IpakTHKYM 110 M3Y4€HHIO CBOMCTB NMPOCTHIX BEeIIECTB: METAJIOB U
HEMeTaJLJI0B, UX coeuHenmi (20 1)

Tema 3. CBoiicTBa rajioreHon (24)

9 ["anoreHsr: 1 07.11 | § 10-12
¢busnyeckue u PeakTuBbl
XUMHUYCCKHUEC XUMHUYECKOC

CBOICTBa obopymoBaHue

but6mmoreka [IOK
https:/m.edsoo.ru/
00addfe2




Jlabopamopnuiit
onvim No7
Pacno3naBanue
COJISTHOM KHMCJIOTBHI,
XJIOPUAOB, OPOMHJIOB,
nonunos u ona. Th

10 Jlabopamopnuwtii 1 14.11 Amnmapar s
onvim Ne8. MIPOBEICHUS XU~
OTrbenuBaromnue MUYECKHUX MPO-
cBoiicTa xJyopa , Th neccoB (AITXP)
Jlabopamopmuuiii PeakTuBel 1
onvim Ne9. XUMHYECKOE
B3zaumnoe o0opyoBaHue
BBITCCHCHUE Jatuuk xyopu/i-
TaJIOTEHOB W3 VMOHOB

pacTBOpPOB HX COJIEH,
Tb IlpakTHyeckas
padora Ne S.
«Omnpenenenue
coJiepKaHUs XJIOPH/I-
HMOHOB B ITUTHEBOU
Bojae» Th
[Toaroroska xk T'MA

Tema 4. CBolicTBa KMCJI0POAa U CepPbl

(4 9)

11 Kucnopon: 1 21.11 | §13-15 bubnmorexa LIOK
MOJy4YeHHUE U PeakTuBb 1 https:/m.edsoo.ru/
XUMHUYECKHE XHMHYECKOE 0Oade64a
CBOMCTBA. o0opy0oBaHue
JleMOHCTpaliMOHHBIN
oreIT Ne 7.

«ITonyuenne n
cobupaHue
KHCJIOpOJia B
nabopaTopuu u
3aro0JIHEHNUE UM
razoMmeTpa»
Jlabopamopmuuiii
onvim Nel0.
«I"opeHue cepol Ha
BO3JIyX€ U B
kucnopoae» Th




12 Cepa. Xumuueckue 28.11 bubnmoreka [JOK
CBOWCTBA CEPBHI. § 13-15 | PeaktuBsl, https:/m.edsoo.ru/
JleMOHCTpalMOHHBII KOJUICKLIUH U 00ade64a
ornbIT Ne§. XUMHYECKOE
AnnorponHbie o0opyI0BaHuE
MOTU(DUKAIIIH CEPHI.

O3HakoMmieHue C
oOpa3maMu cepbl U
€€ NPUPOIHBIX
COCIMHEHU I

13 CoennHeHus cepsl: 05.12 Amnmnapar i Bu6muoteka [JOK
CEpOBOOPOI, IPOBE/ICHUS XU- https:/m.edsoo.ru/
CEPOBOIOPOAHAS MUYECKHUX PEaKIIUH 00ade802
kucnota. Cynbpuabl. (AIIXP), mpubop st
JIeMOHCTpalMOHHBIH HIOJIYYCHUS Ta30B WU
ornbIT Ne9 OOpa3sisl anmnapat Kunmna
MIPUPOJTHBIX PeakTuBbI,

CyIbpHUIOB U KOJUJICKIIH U
Cynb(haToB. XUMHYECKOE
Jlabopamopnutit obopyioBaHue
onvim Nel 1.

KauectBenHsbie

peakuuu Ha

Cynb(hUI-UOHBI B

pactBope. Th

14 CoennHeHus cepsl: 12.12 Amnmnapar s bubmuoreka [JOK
okcup cepsl (IV), MPOBEICHUS XU- https:/m.edsoo.ru/
CepHHCTast KUCIIOTA U MHUYECKUX PEaKIHi 00adea28

€€ COJIu.
Jlabopamopnuiit
onvim
Noe]2KayecTBEHHbIE
peaknuy Ha
CyJIb(UT- HOHBI B
pactBope. Th
CoenuHeHus cepel:
oxcuj cepsl (VI),
CepHasi KUCIIOTa U €€
COJIN.
Jlabopamopnuiit
onvim Nel3
KauecTtBeHHbIE
peaknuu Ha cynbdar-
HOHBI B pacTBOpeE.
Tb CaoiicTBa cepHoit

(ATIXP




KHUCJIOTHI ,3y4EHUE
CBOMCTB CEPHOU
KuciaoTel, Th
Iloaroroska x I'1A

Tema 5. CoiicTBa azora u ¢ocdopa (44) ‘

15 A3zot: pusnueckne n | 1 19.12 bubnuotexa [JOK
XHUMHUYCCKHE https:/m.edsoo.ru/
CBOWCTBA. AMMMaK. 00adf004
JleMOHCTpallMOHHbBIN §16-18 Jatuux
onbIT Nel0 3JIEKTPOIPOBOJHOCTH
[Tonyyenue amMmmuaka PeakTuBel 1
U €ro paCTBOpEHHUE B XUMHUYECKOE
BOJIE. o0opypoBaHue
Jlabopamopmuuiii
onvim Ne 14
«OCHOBHBIE CBOMCTBA
ammuaka» Th Conu
aMMOHWUSI.

Jlabopamopmuuiii
onvim Nel5
Bzaumoneicreue
coJield aMMOHHUS CO
wenoyamu Th

16 ABOTHast KUCIOTA. 1 26.12 | § 16-18 Tepmopesuctopusiii | bubmmoreka [IOK
Jlabopamopnutii JaTYuK TeMiepatypsl, | https:/m.edsoo.ru/
onovtm Ne 16. natauk pH, natamk 00adf306
N3yuenue cBOMCTB 3JEKTPONPOBOJHOCTH,
a30THOM KUCIIOTH Th armapar s
IIpakTHyeckas MIPOBEICHUS
pabora Ne 6. XUMHYECKUX PEaKIUi
«Onpenenenue (AITXP), marauTHas
HUTpaT- HOHOB B Memanka PeakTuBb
MATATEITLHOM 1 XUMUYECKOE
pactBope» Th obopyoBaHue,

Jlatuuk HUTpaT-
HMOHOB

17 Comnu a3o0THOM 1 09.01 JlaTuuk
KHUCJIOThI — HUTPATBHI. 3JEKTPONPOBOIHOCTH,
JleMOHCTpaliMOHHBIN KOJUIEKIUA
onbIT Nel106pasist
MIPUPOIHBIX
HUTPATOB H
docdatoB.

Jlabopamopnuiit




onvim Nel7
O3HaKOMIICHHE C
A30THBIMHM U
dochopubIMU
YI0OpEHUSMH.
PacnosnaBanue
A30THBIX YAOOpEHUI.
Tb

18

docdop.
Coenunenus
docdopa: okcun
hocopa (V),
oprodochopHas
KHCJIOTA U €€ COJIH.
docdopHbie
ynoopenus
JleMOHCTpaliMOHHbIA
onbIT Nel2 Th
OO0pa3ipl KpacHOTO
dbocdopa, okcruna
hocopa (V),
MIPUPOTHBIX
docdatos.
Jlabopamopnuti
onovim Nel8 «I'openue
cepbl 1 pocopa Ha
BO3JIyXe U B
kucnopoae» Th
[Toaroroska k ' MA

16.01

bubnunorexa LIOK
https:/m.edsoo.ru/
00adf68a

Tema 6. CBoiicTBa yriepoaa u kpeMHus (4 1)

19

Yraepon,
¢busnueckue
CBOMCTBA.
AsnmoTponus
yriepoja: aamas,
rpadut, kapOuH,
GbysiepeHsl.
XuMHUYECKHUe
CBOICTBa yrieposa.
JleMOHCTpaliMOHHbII
oreIT Nel3 Monenn
KPUCTAITNYECKUX
pEemETOK anmasza u
rpadura.

1

23.01

§31-§ 32

bubnmorexa LIOK
https:/m.edsoo.ru/
00adfd9c




20

Oxkcuapl yriaepoja.
VYrapHeii u
YIJIEKUCIIBIA Ta3bl.
VronbpHas KHUCIOTA,
KapOOHATHI
JleMOoHCTpalMOHHBII
onbIT Nel4 O6pasiibl
MIPUPOTHBIX
KapOOHATOB U
CHJIMKATOB.
Jlabopamopnuiit
onvim Nel9
KauectBennas
peakmus Ha
yraekucibii ras. Th
Jlabopamopmuutii
onvim No20
KauectBennas
peakius Ha
kapOoHaT-uoH. Th
Jlabopamopnurit
onvtm Ne 21
«B3aumopeiictBue
HU3BECT- KOBOM BOIBI C
YTJIEKUCIIBIM Ta30M»
Tb

30.01

§20-21

Jatumk
3JIEKTPONPOBOIHOCTH,
MarHuTHas MEIIaka,
npubop ISt
MOJTyYEHUs Ta30B WU
anmapar Kunna
PeakTuBbl n
XUMHYECKOe
obopyoBaHue

bubnunoreka LIOK
https:/m.edsoo.ru/
0Oadfebe

21

IIpakTuyeckasn
paGora Ne7.
«ITonmyuenue okcuna
yraepoaa (IV) u
U3Y4YEHHE €r0
CBOMCTB.
Pacno3naBanue
kapOoHaToB». Th

06.02

§ 24-25 TloBTOpPUTH
o y4eOHUKY
MaTepHal IriaBbl

PeakTuBnl u
XUMHUYECKOE
o0opyoBaHue

bu6anoreka LIOK
https:/m.edsoo.ru/
00ae027e

22

Kpemnwnii u ero
COCIMHEHHUS.
Jlabopamopnuwiit
(3anumamenvHblil)
onvim Ne 22
«BpIpanuBanue
BOJIOPOCIIEH B
CHUJIMKATHOM KJIEE»
Tb Ilonroroska k '
KonTponbHoe

13.02

but6mmoreka [IOK
https:/m.edsoo.ru/
00ae080a




TECTUPOBAHUE T10
oApasAciy
«IIpakTuky™m 1o
HW3YyYECHUIO CBOMCTB
MIPOCTHIX BEIIECTB
HEMETAJUIOB HX
COCTUHEHUN

Tema 7. O011ue 1 HHANBHAYAJIbHBbIE CBOMCTBA METAJJIOB (6 1)

23

Oo6mue dpuznueckue u
XUMUYECKUE
CBOMCTBA METAJUIOB:
peaxuu ¢
HEMeTallJIaMH,
KHCIIOTaMHU, COJISIMHU.
BoccranoBurenbHbie
CBOMCTBA METAJUIOB.
DNEeKTPOXUMHUYECKUN
PsAI HAIPSKEHUN
METaJIJIOB.
Jlabopamopuuiii
onvim Ne23
Bzaumoneicreue
METaJUIOB C
pacTBOpamMu COJIEH.
Bzaumoneiicterue
METaJIJIOB (MarHus,
[IUHKA, JKeJie3a, MeJIN)
C pacTBOpaMHU KHUCJIOT
JIeMOHCTpallMOHHBIN
onbIT Nel5 U3yuenue
00pa3IoB METaJIOB.
Tb

1

20.02

§28-29

PeakTusnl n
XUMHUYECKOE
obopyoBaHue

bubnunoreka LIOK
https:/m.edsoo.ru/
00ael03e

24

[llenoyHbIe METATIIBI.
CoenuHenns
IIEJIOYHBIX METAJII0OB
JIeMOHCTpallMOHHBIN
onbeIT Nel6
BzaumoneticTBue
IIEJIOYHBIX METAJII0B
¢ Bojxoil. CBolicTBa
IIEI0YHO3EMEITbHBIX
METaJJIOB B UX
COCTUHEHUM.
JIeMOHCTpallMOHHBIN

27.02

§ 30

PeakTnBrl 1
XUMHYECKOE
obopyaoBaHue
PeakTuBnl u
XUMHYECKOE
obopyaoBaHue

but6mmorekxa [IOK
https:/m.edsoo.ru/
00ael4b2




ombIT Nel7
BzaumoneiicTBue
MIEI0YHO3EMEIbHEBIX
METaJJIOB C BOJIOM.
OO6pa3ibl BaxKHEHIIINX
MIPUPOTHBIX
COeIMHEHUI MarHus,
KaJbLus.

25

CaoiicTBa
COEAMHEHUI KAJIbLIUS.
XKectkocTb 6000t
Jlabopamopnutit
onvim Ne24
O3HakOMJIEHHE CO
CBOWCTBAMU U
MpeBpALICHUSIMU
KapOOHATOB U
rUIpOKapOOHATOB.
Tb Jlabopamopnuiit
onvim Ne25
Ycrpanenue
KECTKOCTHU BOJbI B
JIOMAITHUX yCIOBUSAX
Tb

05.03

§ 31-32

PeakTusnl n
XUMHUYECKOE
obopyoBaHue

bubnunorexa LIOK
https:/m.edsoo.ru/
00ae1886

26

CBoiicTBa aJIFOMUHUSA
AmpoTepHOCTD
OKCHJIa 1
THJIPOKCH/IA
ATIOMUHHUSL.
Jlabopamopnuti
onvim Ne26
ITonyuenue
THJIPOKCH/IA
ATIOMUHHS 1
B3aUMOJICVCTBUE €r0
C KHUCIIOTaMH W

1 § 33 PeakTuBbl U
XUMHYECKOE
obopymoBaHue
IeJI0YaMHU.

12.03

§33

PeakTusnl u
XUMHUYECKOE
obopyoBaHue

bu6anoreka LIOK
https:/m.edsoo.ru/
00aelc64

27

AmpoTepHOCTD
OKcHJa U
THJIPOKCUAA
QJIIOMUHUS.
Jlabopamopnuiit

26.03

§ 34

PeakTuBsl
XHMHYECKOe
obopyoBaHue
JlaTyuK maBIICHUS,

but6mmorexa [IOK
https:/m.edsoo.ru/
00ae35€e6




onvitm Ne27
[Tonyuenue
TUAPOKCH]IA
aJIOMHUHUS U
B3aHMOJICHCTBHE €TI0
C KHCJIOTaMHu H
menoyamu. JKemeso.
JleMOoHCTpaliMOHHbIN
onbIT Nel706pasis
pya xenesa.
Coxuranue xejes3a B
KHCJIOPOJIE U XJIOpE.
«OxucieHue xeie3a
BO BJIQYKHOM
Bo3ayxe» Th
CsoiicTBa
COCIMHEHHH Kene3a:
OKCHJIOB,
TUAPOKCHUJIOB U COJIEU
xene3a(ll u II1).
Jlabopampnasn
paooma Ne28
ITonyuenue
TUAPOKCHUJIOB
xene3a(Il) u (IIT) u
B3aHUMOJICHCTBHE UX C
KUCJIOTaMU U
menogamu. Th

PCaKTHBBI U
XUMHYECKOE
obopyoBaHue,
KoJuteKuuu PeakThBbl
Y XUMHUYECKOE
obopyoBaHue

28

IIpakTHyeckas
padora Ne8.
Pemenue
AKCIEPUMEHTAIbHBIX
3aa4 MO TeMe
«O0mmme u
WHIMBHUTyATbHBIC
CBOICTBA METAJLJIOBY.
Tb IloaroTroBka kK
I'MA KontponsHOe
TECTUPOBAHUE TIO
MoJpasieiny
«IIpakTukyM 1o
HU3yYEHUIO CBOMCTB
MIPOCTHIX BEIIECTB
METaJUIOB HX
COCTUHEHUN

02.04

IToBTOpUTE TEMY
«Metamibm.
IToBTOpHUTH 1O
y4eOHUKY
MaTepual I1aBbl

IToBTOpUTE TEMY
«Meranib.
IToBTOpUTH 1O
y4eOHUKY MaTepua
TJIaBBI

PeaktuBbl
XUMHYECKOE
obopyoBaHue

bu6nmorexa LIOK
https:/m.edsoo.ru/
00ae3de8




Pasnea 3. OcHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M MPOEKTHOI 1esiTeIbHOCTH (6 1) ‘

29

IIpakTnyeckas 09.04 PeaktuBbl n
padora Ne9. Th XUMUYECKOE
Ob6pamenue co obopyoBaHue
CTEKJIOM (crubanue
CTEKJIIHHOW TpyOKH,
U3TOTOBJICHHE:
MTUTIETKH;
KaIluJUISIPOB;
IIPOCTEUIINX y3JI0B;
MPOCTEUIIINX
npubopos), Tb

30

XUMHUYECKUI aHAJIN3: 16.04 PeakTusnl u
KAa4eCTBEHHBINA U XUMHAYECKOE
KOJIMYECTBEHHBIN o0opyI0BaHuE

31

Teopernueckue 23.04 PeaxTuBbl n
OCHOBBI OITBITHO- XHUMHAYECKOE
AKCIIEPUMEHTAIbHOU o0opyioBaHue
U IIPOEKTHOMN
JesTeNbHOCTH

32

Brinonaenue 07.05 PeaxTuBbl 1
y4eOHBIX MPOEKTOB, XUMHYECKOE
OTIBITHO- obopyoBaHue
IKCIIEPUMEHTAITLHBIX
pabor. [IpakTuueckue
paboTHI IO TEMaM
MPOEKTOB yUalIuxcs,
Tb

33

IIpomexyTouHas 14.05
aTTecTanys. 3ammra
MIPOEKTOB

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
IlepeyeHb 1O0CTYNHBIX HCTOYHHUKOB HHPOPMALIUK

B pa3aciic mpeacTaBJICH CIIMCOK KHUT U CCBLJIOK Ha CaﬁTBI, B KOTOPBIX Ooiee HOI{pOGHO OCBCIICHBI
Pa3JINYHBIC ACTICKTBI PACCMATPHUBACMBIX BOIIPOCOB. Hx MoxHO PCKOMCEHAOBATH KAK YUYUTECII0, TAK U
06yqaeMBIM, MPOABUBIINM HUHTEPECC K H3y‘{aeMOI>'I TEMCE.
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