YTBEPXIAIO
HMupexrop MAOY COIII Nel
B.A. Curynosa

BHeypounas nmporpamMma no Xxumuu 9 xiracc
«JKCIIEPUMEHTAIIbHASI XUMU D)

nrt. 3abaiikanbck, 2024r



TOUYKA \!pocu

Pabouasi nporpamma (akyabTaTHBA 10 XMMHH COCTABJIEHA HA OCHOBE :

1) ®enepanbuoro 3akoHa No273-03 «O6 obpazoBanuu B Poccuiickoii deneparuim

2) denepalibHOTO TOCYAAPCTBEHHOTO0 00Pa30BaTEILHOTO CTAHIaPTa OCHOBHOTO OOIIIET0
oOpa3oBaHusl, YTBEPKIEHHOTO NMpHKa3oM MuHucTepcTBa 00pazoBanus U Hayku PO ot
17.12.2010r. np.Nel897 ¢ n3menenusimu ot 31.12.2015r. Nel577

3) IIporpammel Kypca xumuu Jijst 8-11 kimaccoB 001eo0pa3oBaTeIbHBIX YUPEIKICHHIH

4) OcHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o0111ero oopazoBanus MAOY COII
Nel n. 3abaiikanbck

5) Honoxenus MAOY COLI Nel «O pa3paboTke negaroraMu y4eOHbIX paOO4HX MpOrpamm o
MpeAMeTam», YTBEPKICHHOTO Ha niefaroruaeckom copete (mporokon Ne 4 ot 04.05.2016r.)

C yuerom:

1) ®enepanbHoro nepeunst yueoHukoB IIpukaz Munucrepctsa npocserieHuss PO Ne 345 ot
28.12.2018

2) Nudopmanumonnoro nuceMma I'Y 1O « PO 3abaiikansckuii kpait» Ne 76 ot 06.02.2019 «O6
UCIIOJIb30BAaHUM  YYEOHMKOB  y4€OHO-METOIUYECKHX KOMIUIEKTOB, HE BONICAIIUX U
UcKItoueHHbIX u3 DenepanbHOro MepeyHss Y4eOHMKOB B 00pa30BaTENIbHBIX OpraHU3aIusx
3a0aiiKaabCKOTO Kpash».

3) Pacnopspxkennst MunnpocsemieHuss P® ot 12.01.2021 NeP-6 « O6 yTBep:xkaeHUn
METOAUYECKUX  PeKOMeHJAluil 1o CO3IaHMID U (pYHKIMOHMPOBAHUIO B
00111e00pa30BaTEIbHBIX OPTAHU3ANHUAX, PACHOJIO0KEHHBIX B CJILCKOM MECTHOCTH M MAJBIX
ropoaax, WEHTPOB  O00pa30BaHUsI  €CTECTBEHHO-HAYYHOW M  TEXHOJIOTMYeCKOil
HANPaBJEHHOCTE

4) MeTtonnueckux peKOMEHIalNil MUHUCTEpCcTBa mpocBenieHus Poccuiickoii Denepauuu 1o
«Peanu3anuu 00pa3oBaTe/ibHbIX NPOrPaMM €CTECTBEHHOHAYYHOH M TEXHOJOTHYeCKOi
HANPABJICHHOCTEH MO0 XMMHUM € MCIOJb30BaHHEeM 00opynoBaHusi HeHTpa «Touka pocray

(yTBEpKJIEeHBI pacnopsbkeHueM MuHuctepcTBa mpocerieHuss Poccuiickoit denepannu ot 12

stuBaps 2021 r.Ne P-6).



5) Ucnonp3oBanus HarasAHO-AUIAKTUYECKUX TOCOOUH 1 000pyaoBaHus eHTpa « Touka poctay
6) YueOnuk: Xumus. 9 knacc: yue0. jis odmeoopazosar. opranuzamuii/ O.C. I'abpuensu, NI

Octpoymog, C.A. CnankoB — 3-¢ u3a.— M.: I[Ipocsemienue,2021

[IporpamMma (akynbpTaTBa « IKCIIEpUMEHTANIbHAS XUMUSD) pa3paboTaHa AJisl ydarmxcs 9-ro

KJlacca U paccuuTaH Ha 34 yaca, U3 KOTOPBIX — 2 Yaca pe3epBHOr0 BpeMEHHU (IIPOBEACHUE
3aHATHI B TEYEHUH BCETO Y4EOHOTO rojia).
Ha 0a3e nenrpa «Touka pocra» oOecneunBaeTcs peaju3anus NPOrpamMM eCTECTBEHHO-
HAYYHON M TEeXHOJOTHYECKOW HANPaBJEHHOCTEH, Pa3padOTAHHBIX B COOTBETCTBHHU C
TPpeOOBAHUSMHU 3aKOHOAATEJILCTBA B cepe 00pa3oBaHus U ¢ Y4éToM pekoMenaanuii Pese-
PaJILHOIO OIEePaTOPa y4eOHOr o nmpeaMera « XuMH D).

[TpodubHbBINA KOMIUIEKT 000pyAoBaHus 1eHTpa « Touka poctay obecrnieunBaeT d3HPEKTUBHOE
JOCTH)KEHHE O00pa30BaTENbHBIX PE3YJNbTATOB OOYYAIOIMIMMUCS IO IMporpaMMaM €CTECTBEHHO-
HAay4YHOW HAMpaBJIICHHOCTH, BO3MOXKHOCThH YIIIyOJIEHHOTO M3YYEHHS OTACNIBbHBIX MPEIMETOB, B
TOM 4yHciie sl GOpMUPOBAHUSA U300PETATEIBCKOTO, KPEATUBHOTO, KPUTUUECKOTO MBIILICHHUS,
pa3BUTUS (PYHKIIMOHAILHONW TPAMOTHOCTH Y OOYYarOIIUXCS, B TOM YHCJI€ €CTECTBEHHO-HAYYHOMN
Y MaTEMAaTHYECKOM.

CoBpeMeHHbIE KCIEPUMEHTAIBHBIC UCCIEIOBAHUS 10 XUMHHU YXKE€ TPYAHO MPEICTABUTH
0e3 HCMOJB30BaHMS HE TOJBKO AHAJIOTOBBIX, HO U IU(GPOBBIX U3MEPHUTENIBHBIX MPUOOPOB. B
®enepansaom ['ocymapctBennoMm OOpazoBarensHoM Cranmapte (PI'OC) npomucano, 4TO
OJIHUM W3 YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, MPUOOPETAEMBbIX YYalIUMHCS, JTOHKHO CTaTh
YMEHHE «IIPOBEAECHUS OMBITOB, MPOCTBIX SKCIHEPUMEHTAIBHBIX HCCIECIOBAaHUMN, MPAMBIX H
KOCBEHHBIX HM3MEPEHUN C HCIOJb30BAaHUEM AaHAJIOTOBBIX M IU(PPOBBIX HU3MEPUTEIBHBIX
npuoopoBy. IlIupokuil cnekTp AATYUKOB MO3BOJISIET Y4YalIUMCS 3HAKOMUTHCA C MapaMeTpamu
XUMHYECKOTO IKCIEPUMEHTA HE TOJHKO HA KAaY€CTBEHHOM, HO U Ha KOJUYECTBEHHOM YPOBHE.
Hudposas mabopatopusi MO3BOJSET BECTH JJIMTEIbHBIA HSKCIEPUMEHT JlaXk€ B OTCYTCTBHUE
AKCIEPUMEHTATOPA, & YaCTOTA UX U3MEPEHUN HETO/IBIIACTHA YEJIOBEUECKOMY BOCIIPUSITHIO.

B mpomecce ¢dopMupoBaHUS  IKCIEPUMEHTAIbHBIX yYMEHUH  Y4YEHUK oOOydaercs
MPEACTABISATh HHPOPMALIMIO 00 UCCIEIOBAHUN B YETHIPEX BUIAX:

* B BepOaJbHOM: OINKCHIBATh KCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb 3KCIIEPUMEHTA,

(UKCUpOBATh BHUMAHUE HA U3MEPSEMbIX BEJIMUYMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aMOJHATH TaOJUIbl JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOCHUS TpaduKoB

(TIpu 3TOM y ydanuxcsi BOZHUKAET MEPBUYHOE TIPEICTABIICHNE O MacITabax BEJINYHH);



* B rpau4ecKkoM: CTPOUTH TpadUKH MO TAaOJUYHBIM AAHHBIM, YTO JOAET BO3MOXKHOCTD
IepexoJa K BBIIBIKEHUIO TMIIOTE3 O XapaKTepe 3aBHUCHUMOCTH MEXIY BEJIMYMHAMU (IIpU
TOM YYMTEIb IOKAa3bIBACT MPEUMYILECTBO B BHU3YyaJU3allMd 3aBHUCHUMOCTEH MEXIy
BEJIMYUHAMU, HATTISITHOCTH 1 MHOTOMEPHOCTH);

* B BHJI€ MaTeMaTHUYECKUX YpaBHEHUM: J1JaBaTh MAaTEMaTHYECKOE ONHCAHHME B3aWMOCBSI3U

BEJIMYMH, MaTEMaTHYECKOe 0000IICHHE.

[lepexon OoT KaKIOro 3Tama MpeAcTaBiIeHUS MHPOPMAIMKM 3aHMMAET JOBOJIBHO OOJBIION
NPOMEXYTOK BpeMeHUu. B 7—8 kmaccax 3TOT mpouecc HEOOXOAMM, HO B CTapLIMX Kiaccax
MOXKHO OBLIO OBl 3TO BpeMsl MOTPATUTh Ha pelieHue Oojee BaXKHBIX 3afady. B 3ToM IuiaHe
nugpoBble 1a00paTOPUU CYIIECTBEHHO JKOHOMST BpeMs. OJTO BpeMs MOXKHO HOTPaTUTh
cormacio ®I'OC Ha QopMHupoBaHUE HCCIENOBATEIBCKUX YMEHHUH ydaluxcs, KOTOpbIE
BBIPAXKAIOTCS B CIETYIOMINX ICHCTBUAX:

* OIIpeieNieHUe MPOOIIEMBI;

* IOCTAHOBKA UCCIIEIOBATEIbCKON 3a1a4H;

* IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOCHUE MOJEIIEH;

* BBIJIBI)KCHHE THITOTES;

* SKCTIEpUMEHTAJIbHAS TIPOBEPKA TUIIOTE3;

* aHAJIM3 JTAHHBIX YKCIIEPUMEHTOB WM HAOIIOICHUH;

* popMypOBaHUE BHIBOJOB.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMDbI
dakyabTaTHBa «IKCNIEPUMEHTAIBHAS XUMHS» JJIf1 9 KJIACCOB € UCMOJIb30BAHHEM
o0opynoBanus nenrpa «Touka pocra»

Jluunocmmnoie pe3yjiomamobl
— OIIpCACIICHNC MOTHBAIIUU U3YUYCHUS y‘IC6HOFO MaTcpuala;
— OLCHNBAHNEC YCBANBACMOT' O yqe6H0r0 Marepuajia, uiCXoas u3 COuUalIbHbIX U
JINYHOCTHBIX HCHHOCTeﬁ;
— ITOBBIIIICHUEC CBOCTO 06pasoBaTean0r0 YPOBHA U YPOBHA TOTOBHOCTH K U3YUYCHHUIO
OCHOBHBIX HCTOPHUYCCKUX CO6BITPIﬁ, CBA3AaHHBIX C Pa3BUTUCM XMUMHHU U O6HICCTB8,;
- 3HAHHC ITPpaBUJI ITIOBCICHUA B tIpel?»BbI‘-IaI‘/'IHI)IX CUTYyalUiIX,

—  OLIEHMBAHHUE COLMANBHON 3HAUMMOCTH MPOQECCHii, CBA3aHHBIX C XUMUEH;



—  BJIAJICHHE MPaBWJIAMH O€30MACHOTO OOpAIICHHs ¢ XUMUYECKIUMH BEIIECTBAMU U

000pyI0BaHUEM, MIPOSIBIIEHUE IKOJIOTUIECKOU KYIbTYPHI.

Memanpeomemmnuie pe3ynvmamal

Pecynsmusuvie YV

— TIeJIeTIONIaraHne, BKIFOYas TOCTAHOBKY HOBBIX IIENIEH, MpeoOpa3oBaHWE MPAKTHICCKOU
3a/1aud B MMO3HABATEIbHYIO, CAMOCTOSTEIbHBIN aHAIN3 YCIOBUM JOCTYIKEHUS TIEJIH Ha OC-
HOBE Y4€Ta BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JIEUCTBUSI B HOBOM Y4€OHOM MaTepHae;
IJJAHUPOBAHHKE ITyTH JOCTIKEHUS TIETICH;

— yCTaHaBJICHUE LIEJIEBBIX IPUOPUTETOB, BHIJICTICHUE ATbTEPHATUBHBIX CIIOCOOOB JIOCTHKE-
HUS 1[eIU U BBIOOp Hamboee 3(h(peKTUBHOTO crioco0a;

— YMEHHE CaMOCTOSTEIIBHO KOHTPOJIUPOBATh CBOE BPEMsI M YIIPABIIATH UM;

— YMEHHE NMPUHUMATDH PEIICHHS B IPOOJIEMHON CUTYyAITNH;

— TOCTaHOBKa YYEOHBIX 3aJ1a4, COCTABJICHUE TUIAHA U MTOCJIEI0BATEILHOCTH JIEHCTBHI;

— opra"u3anusa paboyero Mecra mpH BBIMOTHEHUU XUMHUECKOTO SKCIIEPUMEHTA,;

— TMPOTHO3UPOBAHUE PE3YJIHTATOB 00yUEHHUS, OIICHUBAHNE YCBOCHHOTO MaTepuraa, OleHKa
KadecTBa W YPOBHSI MOJTYyYEHHBIX 3HAHUH, KOPPEKIIHSI IIaHA U CIIoco0a ACHCTBUS TIPH
HEOOXOJIMMOCTH.

llosnasamenvuvie YYJ/[:

— TIOWCK U BbIIeNIEHUE HH(OpMAIIHH;

— aHanu3 yCJIOBMM U TpeOOBaHMH 3a7a4u, BHIOOP, COMOCTaBIEHNE U 00OCHOBaHUE crloco0a
pellIeHus 3a1auH;

— BbIOOp HambOoJee F3((HEeKTUBHBIX CIIOCOOOB PEIICHMs 33[a4l B 3aBUCUMOCTH OT KOHKpET-
HBIX YCJIOBU;

—  BBIJBIIKEHHE U 000CHOBAHUE TUIIOTE3HI, BEIOOP CI10c00a €€ MpOBEPKH;

— CaMOCTOSITENIbHOE CO3JJaHUE alITOPUTMA JESITEIIbHOCTH P PEIICHUH pobiieM TBopyYe-
CKOTO M MIOMCKOBOTO XapaKTepa;

— YMEHHs XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOECHUIO U CBOWCTBAM;

— OMNHCBHIBAaHUE CBOWCTB: TBEPABIX, KHUJKHX, Ta3000pa3HbIX BEIIECTB, BBIACICHUE UX CYIIIE-

CTBCHHBIX IIPU3HAKOB,



— u300pakeHHe COCTaBa MPOCTEUIINX BEIIECTB C MTOMOUIbI0 XUMUYECKUX (POPMYI U CyIII-
HOCTU XMMHUYECKUX PEAKLNN C TIOMOLIBI0O XUMUYECKUX YPABHEHUM;

— IPOBEJCHHUE HAOIIOICHUH, ONTMCAHUE PU3HAKOB U YCIOBUM TEUEHHS] XUMUYECKUX PEAK-
111, BBIIOJIHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAJIN3a HAOII0ICHUH 32
HKCIIEPUMEHTOM, PEIICHHE 3a]1a4, OJyYeHnEe XUMUYECKON HH(pOpMALNK U3 pa3IUIHbIX
VCTOYHUKOB;

— YMEHME OPTraHHU30BBIBATH UCCIIEOBAHUE C LEIBIO IIPOBEPKHU TUIIOTES;

— yMEHHUE JAeNIaTh YMO3aKIIIOUEeHHUs! (MHIYKTUBHOE U T10 aHAJIOTHUN) U BBIBOJIBI;

— yMeHue 0OBEKTHUBHO OLIEHUBATH MH(POPMALIMIO O BEIIECTBAX U XMMHUUYECKHUX IMpoIieccax,
KPUTHUYECKH OTHOCUTHCS K IICEBJJOHAYYHON HHPOPMAIIH.

Komvmmynuxamueuovie Y V1.

— TIOJTHOE W TOYHOE BBIPAKCHHE CBOMX MBICIICH B COOTBETCTBUU C 33]]a4aMU M YCIOBUSIMHA
KOMMYHUKAIIHH;

— aJIeKBaTHOE MCMOJIb30BaHUE PEUYEBBIX CPEACTB JJIS YUACTHS B JUCKYCCUU M apTyMEHTAIINH
CBOCH TO3UITNH, YMEHHE MPECTABIATh KOHKPETHOE COJIEPIKaHKE ¢ COOOIIEHUEM €0 B
MMCbMEHHOM U YCTHOM (hopme, oTpeiesieHrne Crioco00B B3aUMOICHCTBUYS,
COTPYIHHYECTBO B MTOUCKE U cOope nHbopMaIu;

— OmpeJeNeHne CocoO0B B3aMMOICHCTBHS, COTPYAHUYECTBO B MOMCKE U cOOpe
uH(pOpMaINH, YJacTHE B IUAJIOTE, TUIAHUPOBAHUE OOIIUX CIIOCOOOB pabOTHI, IPOSIBIICHUE
YBKUTEJIBHOTO OTHOIICHUS K APYTUM YHAIIUMCS; OTIMCAHUE COACPKAHUS BBITTOTHIEMBIX
JEUCTBUH C TIETbI0 OPUCHTUPOBKH B MPEIMETHO- MPAKTHYCCKON JIeATEILHOCTH; YMCHHUSI
YUUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHAIIMK PA3IMYHBIX TTO3UIIAN B
COTPYIHHYCCTBE;

— (opMynHpoBaTh COOCTBEHHOEC MHCHHE M ITO3HIINIO, ApTYMEHTHUPOBATh U KOOPIUHUPOBATH
e€ C MO3UIUAMU TAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUs B
COBMECTHOM AEATECIbHOCTH;

— OCYIICCTBIISITh B3aMMHBI KOHTPOJIb U OKa3bIBATh B COTPYIHUYCCTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;

— IJIAaHUPOBATH OOIIHME CIIOCOOBI Pa0OTHI; OCYIIECTBISATH KOHTPOIIb, KOPPEKIUIO, OLIEHKY
nercTBuil mapTHEPa, yMETh YOeKIaTh;,

— HCTOJB30BaTh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA JIJIsT OTOOPAKEHUS CBOUX YYBCTB, MBICIICH,

MOTHBOB U TOTPEOHOCTE; 0TOOpaXkaTh B peuH (onucanue, 00bsICHEHUE) COIepP KaHNe



COBepIIaeMbIX JIEHCTBUH, KaK B (hOpMe IPOMKOM COIIMAIM3UPOBAHHON PEeYH, TaK U B
(opMe BHYTpEHHEN peun;

— Ppa3BUBATh KOMMYHHKAaTHUBHYIO KOMIIETCHIIMIO, UCIIOJIB3Ysl CPEACTBA YCTHON U
MUCbMEHHOW KOMMYHHKAIIMH MPU padoTe C TEKCTaMU y4eOHUKA U TOTIOTHUTEIHHOM
JUTEePaTypOH, CIPABOYHBIMU TaOIUIIAMH, TIPOSBIIATH TOTOBHOCTh K YBXKEHUIO MHOM

TOYKH 3PEHUS TIPU OOCYKIECHUU PE3yJIbTaTOB BHITTOJIHEHHON PabOTHI.

Ilpeomemmnuwie pe3yrvmamot

Ob6yuarowuiicss Hay4umcsi.

— TPUMEHSTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHUE, UBMEPEHUE, IKCIIEPUMEHT;

— ONHUCBHIBATH CBOMCTBA TBEPABIX, KUJKHX, T[a3000pa3HBIX BEIIECTB, BBIICIAL HX
CYILIECTBEHHbBIE PU3HAKH;

— pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MACChI BEIIECTB, aTOMHO-MOJIEKYJISIPHOI TEOPUH;

— paznuyaTh XUMUYECKUe U (pU3nYeCcKue sSBJICHHUS,

— Ha3bIBaTh IPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

— co0OnroaaTh mpaBuiia 6€30MacHO pabOThl IPH MPOBEJCHUH OTIBITOB,;

— TI0JIb30BaThCS J1a0OPATOPHBIM O00PYIOBAHKEM U TTOCYIOM;

— TMojy4daTh, coOMpaTh ra3o00pa3Hble BEIIeCTBAa M PACIO3HABaTh MX; XapaKTepU30BaATh
dbu3uYeCKre U XMMUUYECKHUE CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM,
IPOBOJNTH OMbBITHl, MOATBEPXKAAIOIINE XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPTraHNUYECKUX BEILIECTB;

— pacKpbIBaThb CMBICJ MOHSTHSI «PAcTBOP», BBIUMCIISTH MACCOBYIO JOJIKO PACTBOPEHHOIO
BEIIECTBA B pPACTBOpPE, TOTOBUTH PACTBOPbI C OINPEACIEHHOM MAaCCOBOM JOJIEU
pacTBOPEHHOIO BELIECTBA;

— XapaKTepU30BaTh 3aBUCUMOCTbH (PU3UYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAIITUYECKOM
PEMIETKH, ONPEEATh BU XUMUYECKON CBSI3U B HEOPTaHUYECKUX COCAMHEHUSX;

— PpackpblBaTb OCHOBHBIE IIOJOKEHUSI TEOPUU  DIEKTPOJUTUYECKON  JUCCOLMALINH,
COCTaBJISITh YPABHEHUS DJICKTPOJUTUYECKOW NUCCOLIMALIMM KHUCIJIOT, IIEJIOYEH, COJIEM U
peakiMii HOHHOTO OOMEHa;

— packpbIBaThb CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN, OINpEIeiTh
OKHUCITUTEIb u BOCCTAHOBUTEND, COCTaBIIAITh ~ YpaBHEHHS OKUCJIUTENIbHO-

BOCCTaHOBUTCIBHBIX peaKuHﬁ;



Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKOMN peaKITnu;

XapaKTeprU30BaTh B3aHUMOCBS3b MEXK]Yy COCTABOM, CTPOEHHUEM U CBOWCTBAMU HEMETAJIOB
1 MCTAJIJIOB;

IMPOBOJUTH OMBITHl IO TOJIYYCHHIO W H3YUYCHHI0 XHMHUYECKHX CBOWCTB Pa3IUYHBIX
BCIICCTB;

rpaMOTHO OOpanaThCs C BEMIECTBAMU B MTOBCETHEBHOM KU3HH.

Oobyuarowuiica noayyum 603MOMHCHOCMb HAYYUMbCA:
BBIJIBUTAaTh U MPOBEPATH IKCIIEPUMEHTAIBHO TUIOTE3bl O XUMUUYECKUX CBOMCTBAaX BEIIECTB

Ha OCHOBE MX COCTaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMHUYECKHUE PEAKIIUH, O
XapakTepe U MPOAYKTaX pa3IN4YHbIX XUMUUYECKUX PEAKIINN;

XapaKTepu30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABINBATh
MIPUYUHHO-CJIEACTBEHHBIE CBSI3H MEXAY JaHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA;
COCTaBIISATh MOJICKYJIIPHBIE U TTOJTHbIE HOHHBIE YPABHEHHS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSIBISATH OKUCIUTEIBHBIC WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUYETOM CTEIICHEN OKUCIIECHUS 3JIEMEHTOB, BXOIAIINX B
€ro COCTaB;

BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3yIbTaTax BO3ACUCTBUS
paznuYHBIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON PEeaKIInU;

WCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUSI IJIs1 SKOJIOTMYECKUA TPaMOTHOTO TTOBEICHUS B
OKpYKaIOIIEN CpeIE;

HCITOJIB30BATh IPHUOOPETEHHBIC KITFOUEBBIC KOMITETCHIIUH MTPU BHITIOITHEHUN MTPOCKTOB U
peIIeHn: y4eOHO-UCCIIeT0BATEeNLCKUX 3a/1a4 110 U3yUYEHUIO CBOMCTB, CIIOCOOOB MOTYUYEHUS
Y pacro3HaBaHUsI BEIIECTB;

O0OBEKTUBHO OIEHUBATh MH(POPMAITHIO O BEIIECTBAX M XUMUUYECKHUX MTPOIIECCaX;
OCO3HABaTh 3HAUYCHHE TEOPETUUECKUX 3HAHUM MO0 XUMUHU JIJIs1 MPAKTUYECKOU JEATEIbHOCTH
YEJI0BEKa;

CO3/1aBaTh MOJICJIM U CXEMBbI JIJIsl PEIICHUS] yUeOHBIX U MTO3HABATEIbHBIX 3a]1a4; TOHUMATh
HEO0OXOIMMOCTh COOJIOICHUSI IPEANMTUCAHUH, TIPe/JIaraeMbIX B MHCTPYKIIHSIX T10

HCII0JIBb30BaHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHU U Aap.



Coaep:xxanue nmporpamMmsl
«IKcnepuMeHTAIbHAsE XuMush» 9 kiace (34 yaca, 1 yac Heeso)

BBenenue B Kypc « IKcniepuMeHTaAIbHAsA Xumusa-9» (1 4)

Beoansiit uacTpykTax no Th. Xumus — Hayka SKCIEPUMEHTAJIbHAS.

Jemoncmpayuonnwiii 3kcnepumenm Ne 1. OznakomieHue ¢ 1a00paTopHbIM 000PYI0BaHHEM;
puéMbI 6€30MacHON PabOTHI C HUM.

BXOI[HOG TCCTHUPOBAHUC 11O TCOPECTUUCCKUM U IIPAKTUICCKUM 3HAHUAM 34 8 KJacc

Paznen 1. MHoroo0pasue XuMH4eCKHUX PeaKUM B IKCIIEPUMEHTAJIbHOU XuMuu (7 4)
Tema 1. Xumnueckue peakumu (3 1)
IIpakTuyeckas padora Ne 1 «IIpaBuna TexHUKH 0€30MACHOCTH MpU padoOTe ¢ Ja0OPATOPHBIM
obopynoBanueM. [IpaBuiia nonbp30BaHUs HarpeBaTEIbHBIMU YCTPOUCTBAMM)
OBP B 3KCnIEpUMEHTAIBHON XUMUHU
Jlabopamopnutit onvim Nel «3ydenune peakiiy B3auMOACHCTBUS CyJIb(PUTa HATPUS C
IIEPOKCUIOM BOJIOPOAA»
TennoBoit addext xumuueckux peaxkuuid. [TousTie 00 7K30- U FHAOTEPMHUUECKUX PEAKITUIX.
Jemoncmpayuonnstii onvim Ne 2 [Ipumepsl 5K30- U 3HAOTEPMUUYECKUX PEAKIUM.
Jemoncmpayuonnstit onvim Ne 3 «TernoBoit 3pdexT pacTBOpeHUst BEMeCTB B Boe» CKOPOCTh
XUMHUYECKUX pEaKIuin
Jemoncmpayuonnutii onvim Ne 4 BzauMoaeiicTBHE LIMHKA C COJITHOM M YKCYCHOM
KUCIIOTaMU. B3anMoencTBue rpaHyJIMPOBaHHOIO LIMHKA W LIMHKOBOM MBUIM C COJSHOU
kucioToil. B3aumoneiictBue okcuna menu(ll) ¢ cepHoii KMCIOTOM pa3HON KOHUEHTpAUU MpU
pa3HBIX TEMIlepaTypax.
IIpakTnueckast padora Ne2. M3yueHue BIUsSHUS YCIOBUM NPOBEACHUS XUMUYECKON pEAKIIUN
Ha €€ CKOPOCTb.
Jlabopamopnutit onvim Ne2 «CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIIHHOM

CIIOCOOHOCTH METAJIJIOBY
IToaroroska x ' A

Tema 2. DuekTposuTudeckas guccounanus (4 4)
DJIEKTPOJIUTHYECKAS JUCCOLMALINS — IJJTABHOE YCIOBUE MTPOTEKAHUS PEAKLIMI B paCTBOPax.
Hemoncmpayuonnwviii oneim Ne5 licnibiTaHue pacTBOPOB BEIIECTB HA  AJIEKTPUUYECKYIO

MMPpOBOANMOCTD.



Jlemoncmpayuonnstii onvim Ne6 «IAEKTPOIUTHI U HEIJEKTPOIUTHD)

DNEKTPOIIUTHYECKAS TUCCOIMAIUS KUCIIOT, IIeJI0Uel U COJIEH.

Jlabopamopnutit onvtm Ne 3. «CuiibHbIE U clla0ble AMEKTPOIUTHDY OnpeneneHue KuCI0THOCTH-
OCHOBHOCTH Cpe€bl MOJYYEHHBIX pacTBOPOB C IOMOIIBIO HMHAMKATOpa M JaTydKa
AIEKTPONPOBOIHOCTH

Jaoopamopnwviiit oneim Ne 4 «3aBUCUMOCTb 3JEKTPONPOBOJHOCTH PAaCTBOPOB CHUJIIBHBIX
ANEKTPOJIUTOB OT KOHLUEHTPALUH HOHOB)

Peakiiuu nonHoro oomMeHa.

Jlabopamopnutii onvim Ne 5 «B3aumoielicTBre rUPOKCUIA OapHsi C CEPHON KUCIOTON»
Jlabopamopnutii onetm Ne 6 Peakiiun oOMeHa MEXTy pacTBOpPaMH JIEKTPOIUTOB.
Ilpakmuueckaa paooma Ne3. «OrnpeneneHue KOHUEHTPAUMU COJIU MO SJIEKTPOIPOBOIHOCTH
pacTBOpa»

ITogroroska k 'MA

Ilpakmuueckaa paboma Ned. PemieHue  SKCIEPUMEHTAIBHBIX  3aJad 10  TEME
«InekTponuTndeckas auccornuanus». Th

TecToBbII KOHTPOJb 1O Ppa3gedy «VHoroodpasue XMMHYECKHMX PpeaxKIui B

3KCHepI/IMeHTaJII)HOﬁ XHMHUN»

Pa3znean 2. IIpakTUKyM 110 M3y4€HHUI0 CBOMCTB MPOCTHIX BEIECTB: HEMETAJJIOB U METAJLJIOB,
ux coeaunenuii ( 209)

Tema 3. CBoiicTBa rajoreHon (2 4)

I"anorensr: puznyeckue U xumudeckue cBoiicTBa. CoeTMHEHHS TaIOr€HOB. XJI0POBOIOPO/T

Jlabopamopnutit oneim Ne7 PacniozHaBaHHUE COJISTHOM KHCJIOTHI, XJIOPHAOB, OPOMHUIOB, HOIUIOB

U hoja.

Jlabopamopnutit oneim Ne8. Ot0OenvBarole CBOMCTBA XJIOpa .

Jlabopamopnutit onvim Ne9. B3auMHOE BBITECHEHHE TaJIOT€HOB U3 PACTBOPOB UX COJIEH

Ilpakmuueckaa paboma Ne 5. «Onpeoenenue cooepicanus Xnopuo-uoHo8 6 NUMbEEOI 600e)

IToaroroska x A

Tema 4. CBoiicTBa kKucJopoaa u cepbl (4 4)

Kucnopoa: noiyyenue u XuMH4eCKUE CBOKWCTBA.

Jemoncmpayuonnwiii oneim Ne 7. «Ilonydenue u coOupaHue KUCIOpoAa B Jabopatopuu H

3al0JIHEHUE UM Ta30MeTpa»

Jlabopamopnuwtii oneim Nel(). «'opeHue cepbl HA BO3IYXE U B KUCJIOPOE»



Cepa. XuMuyeckre CBOMCTBA CEPBI.

Jlemoncmpayuonnstit onetm Ne7. AnnotrponHble  Moauukauuu cepbl. O3HaAKOMJIEHHE C
oOpasuiaMu cepbl U €€ MPUPOJHBIX COCAUHEHHM.

CoenuHeHus cephl: CEPOBOJIOPO/I, cepoBOAOpoAHAs KUcioTa. CynbPuisl.
Jlemoncmpayuonnstit onvim No8 O0pa3ipl NPUPOIHBIX CyIb()HUIOB U CyIb(haTOB.
Jlabopamopnuuii oneim Nell KauecTBeHHBIE PEaKIMH Ha CyJIb(UA-UOHBI B PacTBOpE.
Coenunenusi cepol: okcu cepsl (IV), cepHucTas KucioTa u ee COJIH.

Jlabopamopnutit onvtm Nel2 KauecTBeHHbIE pEaKIUU Ha CyIb(UT- HOHBI B PAaCTBOpE.
Coenunenusi cepol: okcug cepsl (VI), cepHast KUCIOTA U €€ COJH.

Jlabopamopmnutit onetm Nel3 KadecTBeHHbIC PEAKIMU Ha CyJIb(aT-HOHBI B PacTBOPE.
CBoiicTBa CEpHON KUCIOTHI.

Jlabopamopnuwtii onvim Nel4 VI3ydueHne CBOMCTB CEPHOM KUCIOTBI

ITogroroska k 'MA

Tema 5. CoiicTBa a3ora u ¢gocdopa (5 4)

A30T: pu3nyecKne U XUMUYECKHE CBOMCTBA. AMMHUAK.

Jemoncmpayuonnwiit onvtm Ne9 Th [lonyueHne ammMuaka M €ro pacTBOPEHUE B BOJIE.
Jlabopamopnbwtii onvim Ne 15 «OCHOBHBIE CBOMCTBA AMMHUAKA

Conu aMMOHUSL.

Jlabopamopmnutit onetm Nel6 B3aumoneiicTBue cojieii aMMOHHUSL CO IIEIIOYaMHU

A30THas KHCIOTA.

Jlabopamopnuwtii onvim Ne 17. VI3yueHne CBOMCTB a30THOM KUCIIOTHI

Ilpaxkmuueckaa padoma Ne 6. «OnpeneneHre HATPAT-UOHOB B MUTATEIIBHOM PaCTBOPE»

Conu a30THOM KUCIOTHI — HUTPATHI.

Jlemoncmpayuonnstit onvim Nel() OOpasubl TPUPOIHBIX HUTpPATOB U (hocharTos.
Jlabopamopnuiii onetm Nel8 O3HakomiieHWE € a30THBIMU U (OCHOPHBIMU YAOOPEHUSIMHU.
Pacno3naBanue a30THBIX yI0OpEHUM.

®dochop. Coenunenusi docdopa: oxcun ¢ocdopa (V), oprodhochopHas KucCiIoTa U €€ COJH.
docdopHbie ynoOpeHus

Jemoncmpayuonnstit onotm Nell O6pasupl  kpacHoro d¢ocdopa, okcuma dochopa (V),
npupoHbIX GochaToB.

Jlabopamopnuiii onvim Nel8 «["openne cepsl u pochopa Ha BO3AYXE U B KUCIOPOJIE»

IToaroroska x A



Tema 6. CBoiicTBa yriiepoaa u kpemHus (4 4)

VYrnepoa, guznueckue CBOMCTBA. AJUIOTpOMNHUS yriaepoja: aamas, rpapuT, KapouH, QyIepeHsbl.
XUMHYECKHAE CBOWMCTBA YIJIEPOAA.

Jlemoncmpayuonnwtii onvim Nel2 Monenn KpUCTAIUTMUECKUX PEHIETOK anMasza U rpadura.
Oxcunpl yriepoaa. YrapHblid U YIJIEKUCIBIA Ta3bl. YTOJIbHAs KHCIIOTA, KAPOOHATHI
JHemoncmpayuonnwiit onvim Nel3 OOpa3ipl NPUPOAHBIX KApOOHATOB U CUIIUKATOB.
Jlabopamopnutit onvim Nel9 KauecTBeHHasi peakiysi Ha YIJICKUCIBIA Tas3.

Jlabopamopnutit onetm Ne2(). KauecTBeHHasi peakiisi HA KapOOHaT-HOH.

Jlabopamopnutii onvim Ne 21 «B3auMoIeiCTBHE U3BECTKOBOM BOJBI C YTIIEKUCIIBIM ra30M»
Ilpakmuueckan paooma Ne7. «Ilonyuenue okcunma yriepona (IV) um u3zydeHue ero CBOWCTB.
Pacnio3naBanue kapOOHATOBY.

KpeMmHuuii u ero coeguHeHUS.

Jlabopamopnuiit (3anumamenvusiii) onvim Ne 22 «BplpaluBaHue BOJOPOCIICH B CHIMKATHOM
KJIEE»

[TonroroBka k ' A

KonTposabHoe TecTupoBanue no noapasaeiay «[IpakTukym no usy4yeHHuI0 CBOCTB MPOCTHIX
BellleCTB HEMETAJLJIOB HMX COeMHEHUII»

Tema 7. O0uiue 1 HUHAUBUAYAJbHbIE CBOMCTBA METAJLIOB (5 4)

O6mue ¢pu3nvecKkue U XMMUYECKUE CBOMCTBA METAJUIOB: PEAKIMH C HEMETAJJIaMH, KUCJIOTaMH,
coysiMU. BOCCTaHOBHUTENBHBIE CBOWCTBA METAUIOB. DJIEKTPOXMMHYECKUW Psii HANPSKEHUN
METAJLJIOB.

Jlabopamopnuiit oneim Ne23. BzaumoneucTBHue ~— METANIOB € pPacTBOpaMH  COJIEH.
B3aunmoneiicTBre MeTaIUIOB (Maruusi, INHKA, KeJe3a, MEAN) C paCTBOPAMH KUCIIOT
Jlemoncmpayuonnstii onvim Nel4. VI3yuenue o0pasiioB METAJJIOB.

[Ilenounkie meTaabl. CoeAUHEHUS IICTOUYHBIX METAJIOB

Hemoncmpayuonnstii onvtm Nel5 BzauMoelicTBUE 1I€JIOYHBIX METAJVIOB C BOIOM.

CBoiicTBa 111€T0YHO3EMEIIbHBIX METAIIJIOB M MX COETMHEHUIA.

Jemoncmpayuonnstii onvim Nel 6 BzanmoaencTBre MIETOYHO3EMEBHBIX METAIJIOB C BOJIOM.
OO0pa3Iel BOKHEUIIIUX TPUPOJIHBIX COCAMHEHUIN MarHusl, KaJIbIIHsl.

CaoiicTBa coeqMHEHNN Kanblus. JKECTKOCTh BOJIbI

Jlabopamopnutii onvim Ne24. O3HaKOMIIEHHE CO CBOMCTBAMM M MPEBpAIICHUSAMU KapOOHATOB
U TUIPOKapOOHATOB.

Jlabopamopnuwtii onvim Ne25. YcTpaHeHHUE KECTKOCTU BOJBI B JOMAIIIHUX YCITOBUSIX



CaoiicTBa amoMuHusA. AM(OTEPHOCTh OKCHIA W THUAPOKCHIIA ATFOMUHUS.

Jlabopamopnuiit onvtm Ne26. 1lonyyeHre TUAPOKCUIA ATIOMHHUS WM B3aUMOJEHCTBUE €ro C
KHCJIIOTAaMH W IIEJIOYAMHU.

Keneso.

Jlemoncmpayuonnstit onvim Nel7. O0Opasuibl pya sxkenesa. Ckuranue sxeiie3a B KUCIOPOJIE.
Jlabopamopnutit onvim Ne 27. «OKUCIEHUE 5Kejie3a BO BIIAXKHOM BO3yXe»

CBoiiCcTBa COEIMHEHUI 3Kelie3a: OKCUIOB, TUIPOKCUIOB U coneit sxene3a(ll u 111).
Jlabopamopnutit oneim Ne28 [lonyyenue ruapokcunioB xeinesa(ll) u (I1I) u B3aumoneiicTBue nx
C KMCJIOTaMH U IIEJI0YAMMU.

IIpakTuyeckas paGora Ne§. PemieHue »5sKcriepuMeHTaNBHBIX 3amad 1o Teme «OOmmue u
WHJIUBUAYAJIbHBIE CBOMCTBA METAIIIOBY.

lloocomoexa k 'MA

KonTpoabHoe TecTupoBanmMe 1no nojpasaeny «l[IpakTMKyM MO M3y4EHUIO CBOWCTB IMPOCTHIX

BEIICCTB MCTAJIJIOB HX COGHHH@HHﬁ))

Pa3znes 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJIBLHON M MPOEKTHOM IeATeJIbHOCTH ( 6 1)
TexHuka 0€30MaCHOCTH MPU BHITIOJTHEHUN CAMOCTOATENIBHBIX OMBITOB U KCIIEPUMEHTOB B
JIOMAIIHUX YCIOBUSAX U C UCTOJIB30BaAHUEM 000PYAOBAHMS XUMUUECKON Tab0opaTOpuu.
IpakTnueckas padora Ne9. OGpaieHue co CTEKJIOM (crudaHue CTeKISTHHON TpyOKH,
M3TOTOBJICHUE: MUTIETKH; KaMWUIIPOB; MPOCTEUIINUX y37I0B; MPOCTEUIITUX TPUOOPOB)
XUMHAYECKUMN aHAJIN3: KAYECTBEHHBIA U KOJIUYECTBEHHBIN
TeopeTnueckre OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHON U MMPOEKTHOM AEATEIBbHOCTH.

Br16op Tembl npoekTa. [1nanupoBanue nesTeIbHOCTH.

[ToaroroBka npoekra. Co0p nHbopmaluu 1o fanHoi Teme. MojenrupoBaHre MPOSKTHOM
JNEATEIbHOCTH.

BrinonHeHne y4eOHbIX MPOEKTOB, OMBITHO-IKCIIEPUMEHTATBHBIX Pa0OT.

IpakTuyeckne padorst Nel10-12 no TemaM NIPOEKTOB yyaluxcs

[ToaroroBka y4eOHBIX TPOCKTOB K 3aIUTE

IIpomexkyTouHasi arrecTanus. 3alIMTA NPOEKTOB

ITonroroBka k 'MMA, BIIP: pemenue npakTMKO OPUEHTUPOBAHHBIX 3aJaHUIM

[ToaroToBka k I'MA, BIIP: pemieHrne mpakTUKO OpUEHTUPOBAHHBIX 3a1aHHUM

O060011eHue, cucTeMaTH3alys U KOPPEeKIUs 3HAaHUHN yJaluxcs 3a Kypc « KCIepuMeHTalbHas

XUMHS», 9 KJacc.



DopMBbI KOHTPOJIA
Dopmuposanue HKT-komnemenmuocmu odyuaroujuxcs

YYeHHK Hay4YUTCH:

- WCIOJI30BaTh pa3HbIE NMPHUEMBI TMOUCKA WHGOPMAIIMM HAa TEPCOHATLHOM KOMIBIOTEPE B
o0pa3oBaTeNbHOM MPOCTPAHCTBE C UCTIOIB30BaHUEM 000pyAOBaHUs IUGPOBOI TabopaTopuu;

- WCIIOJIh30BaTh PA3IMYHBIC CIIOCOOBI XpaHEHUS M BU3yalIH3aluu WH(OpMAIuU, B TOM YHUCIIE, B
rpaduyeckoit popme

Dopmuposanue KOMnemeHmMHOCMU 6 00.1aCMU ONBIMHO-IKCHEPUMEHMANIbHOU U RPOEKMHOU
oeamenvHOCmuU

Y4eHuk Hay4yuTCsl TUIAHUPOBATH M BBINOIHATH y4eOHOE HUCCIIEIOBAHUE U YUEOHBIM MPOEKT,
UCIIOJNb3Ysl 000pYyAOBaHUE, MOJEIH, METObI, TPUEMBI, aJICKBaTHbIE UCCIIEAYEMOM IpoOIIEMeE.
Y4yeHUK MOJYyYUT BO3MOKHOCTH HAYUYUTHCS CAMOCTOSATENIBHO 3aJyMbIBaTh, IJIAHUPOBATH W
BBITIOJIHATH Y4€OHOE HMCCIIeIOBaHUE, YUEOHBIN M COIMAIbHBIN MPOEKT MO0 €CTECTBEHHOHAYYHOMN
HaIIPaBJICHHOCTH.

Yuem pesynomamoe eneypounoi oeamenvnocmu

Dopmbl U NEpUOOUUHOCHL KOHMPOJISL

Bxoonou xonmponvs poBOAUTCS B Havajie yueOHOTO Tojia JAJid MPOBEPKM HAYaJIbHBIX 3HAHUU U
yMEHUN 00yqaronnxcs.

Texywuti kKoHmpob TPOBOAUTCS HA KAXKAOM 3aHATHHU B (POpME MEeIarornyecKoro HadIroaeHusl.
Tecmosblil KoHmMpPOAL OCYIIECTBISETCS O OKOHYaHUH U3YUEHUS KaXI0ro pa3aena.
IIpomesxcymounas ammecmayusi TPOBOJUTCS B KOHIIE y4eOHOro roja B (opme 3aniuThl
MPOEKTa, MO3BOJSET IMPOBECTH aHAIU3 PE3yJbTaTUBHOCTH OCBOEHHS OOYYAIOIIMMHCS OCHOB
ONBITHO-PKCIIEPUMEHTAJIbHOM W MPOEKTHOW JIESITEIBbHOCTH JAHHOIO Kypca BHEYPOUYHOU

ACATCIIBHOCTU <<9KCHCpI/IM€HTaHBHa$[ XUMMU.

Kpumepuu ouenku pesynomamoeé 0ceoenus npozpammol Kypca

PabGoTta oOyd4arommxcsi OIEHUBAETCS MO TPEXYPOBHEBOM IIIKaje, MPEANoiararmlied Haludue
CJIEIYIOIINX YPOBHEN OCBOEHHUS MPOTrPAMMHOIO MaTepraia: BBICOKUN, CPEAHUMN, HU3KUM.
Boicokmnii  ypoBeHb: O0O0ydarIIMiics JEMOHCTPUPYET BBICOKYKD OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B  00pa30BATENIbHOM JIESITENBHOCTH, MPOSBISAECT WHULMATHUBY, HE

MPOIYCKAET 3aHATUS 0€3 YBAKUTEIbHON MIPUUUHBI, JEMOHCTPUPYET BHICOKUI YPOBEHb 3HAHUU U



KOMIIETEHIINM, BJIaJleeT Ha BHICOKOM TBOPUYECKOM YPOBHE MPHUOOPETEHHBIMU B XOJI€ M3yUCHUS
IpPOrpaMMbl YMEHUSIMU U HABBIKAMU;

Cpennnii ypoBeHb: 00y4arouuiicsi 1€MOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B
00pa30BaTENbHON JEATENBHOCTH, NPOSBISAECT XOPOIIMA YPOBEHb 3HAHMM M KOMIIETECHIIMIA;
WHUIMATUBBl HE MPOSBISET, HO CIIOCOOEH MOAJEPKUBATh MHUIIMATOpPA B IPEAjiaraeMoM I0Jje
NEeSATENBHOCTH, B IOCTATOYHOM CTENEHH BIAJEET MOJYYaeMbIMU B XOJ€ M3YUEHHUS MPOrPaMMBbI
YMEHUSMH 1 HaBBIKAMU;

Hu3zkmii ypoBeHb: 0OydYarouuiicss JEMOHCTPUPYET HEAOCTATOUYHYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOW NEATEIBHOCTH, IMOCEIIAeT 3aHATHS OT clydas K
CJIy4aro, TIOKa3bIBaeT yJOBJIECTBOPUTEIbHBIM YPOBEHb 3HAaHUN U KOMIETEHLUH, B II€JIOM c1alo
BIIAJICET MOTYyYaEMbIMU B X0JI€ U3YUCHUS IPOrPAMMbI YMEHUSIMU U HABBIKAMH.

®opmMbl pe3yJIbTATOB OCBOCHHUSI IPOrPaMMbl BHEYPOUYHOI 1eATeJIbHOCTH:

1. OT™meTKa ypOBHS TOCTHKEHUI 00y4aroUIerocs B JIMCTE MeIaroruueckoro HabJo1eHus;

2. 3anucu B xKypHaJIe y4€Ta O pe3yJIbTATUBHOCTU Y4acCTUs 00yUYarOIIUXCSl B MEPOIIPUATHSIX
pa3HOro BUJIa U YPOBHS (AUIIIOM, TpaMoTa, 0JIarogapHOCTh, APYToe);

3. 3anucu B KypHalie yuéTa 00 y4acTUU B BbIE3HBIX MEPOTIPUSATHSIX.

Ouenka TecToBBIX padoT.

TecTsl, cocTosiMe M3 MATH BOIPOCOB MOXKHO HCIIOJIB30BaTh IOCIE W3YUYEHHUS KaKJIOTO
Marepuana (ypoka). Tect uz 10—15 BonpocoB UCHONB3YETCS AJI NEPUOAUUYECKOTO KOHTPOJISL.
TecT u3 20 BOpocoB HEOOXOANUMO KCIIONIB30BATH ISl HTOTOBOTO KOHTPOJISL.

Ouenka pedepara.

Pedepar onieHuBaercs 1o cienyroumM KpUuTepusIM:

* coOmroieHre TpeOOBaHUH K ero 0(pOPMIICHHIO;

* HEOOXOAMMOCTh U JIOCTATOYHOCTH JJII PACKPBITHS TEMbl MPHUBEACHHON B TekcTe pedeparta
uHpopmanuu;

* yMeHHEe 00yJaroIierocsi CBO0O0JHO HU3JlaraTb OCHOBHBIE HJIEH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTHh OOYYaIOMIErocsl MOHATh CYTh 33/1aBa€MbIX WICHAMH aTTECTAlMOHHOW KOMHCCHH
BOIIPOCOB U C(HOPMYITUPOBATH TOUHBIE OTBETHI HA HUX.

OueHka npoexra.

[IpoekT olieHUBaeTCs MO CIASAYIOIIUM KPUTEPHUSIM:

* coOmroaeHne TpeboBaHUi K ero 0(hOPMIICHHIO;

* HEOOXOJUMOCTh U JOCTATOYHOCTH JUISl PACKPBITHUA TEMbl MPHUBEACHHOM B TEKCTE MPOEKTa

uHpopMauy;



®* YMCHHC 06yan01ueroc>I CBO6OI[HO H3Jj1araTb OCHOBHBIC UJICHU, OTPAKCHHBIC B ITPOCKTC,
* CHOCOOHOCTH o6yqa10meroc;l IOHATL CYTb 3aJaBACMbIX YJICHAMH aTTCCTaHHOHHOfI KOMHUCCHU

BOIIPOCOB " C(bOpMy.III/IPOBaTB TOYHBIC OTBCTHI HA HHUX.

Temamuka uccnedosamenbckux u RPOEKMHBIX padom ¢ UCHOIb306AHUEM 000PYOOCAHUS
yeumpa « Touka pocmay:

1. VM3yd4eHwue mea09YHOCTH Pa3IMIHbIX COPTOB MBLIA M MOIOIIIUX CPEJICTB.

2. VnaukaTtopHble CBOMCTBA Pa3IMYHbIX paCTEHUN U 1IBETOB (C omnpeaenenueMm pH pacTBopoB).
3. Ompenenenue kadecTBa XJaeOOMEKapHON MyKH U XJieOa.

4. OnpejeneHne KauecTBa KUCIOMOJIOYHBIX MMPOTYKTOB.

5. Ompenenenue 3aBUCUMOCTH U3MEeHEHHs pH IebHOrO M MacTepU30BAaHHOTO MOJIOKA OT
CPOKOB XpaHCHHUSI.

6. Wzydyenue 3heKTUBHOCTH PA3IMYHBIX COJIEBBIX TPEJIOK.

7. KoHCTpyHpoBaHHE «XUMHUYECKHUX TPEIIOK», OCHOBAHHBIX Ha XUMUYCCKUX PEAKITUIX.

8. CuHTEe3 «MaJlaxuTay B Pa3INYHBIX yYCIOBUSIX.

9. Uzyuenue Koppo3uH xeje3a B pa3IuIHbIX YCIOBHUSX.

10. BnusiHue cBeTa M KUCIOPO/Ia Ha CKOPOCTh PA3I0KEHHS pAaCTBOPA HOIMIa Kausl.

11. Omnpenenenuie kauecTBa BOJAOMPOBOIHOM BOJIBI.

12. JKéctkocth Boabl. CIIOCOOBI OMIpenesieHus KECTKOCTH BOJIBI.

13. bymaxnas xpomatorpadus. XpoMmarorpapuieckoe pa3aeieHUe BEIIECTB.

14. XpycranbHoe cTeks10. MOXHO JT1 UCTIOJIB30BATh U XPAHECHUS TTUIIN?



KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

¢dakyabTaTHBa «IKCIEPUMEHTAIbHAS XUMHS» - 9 Ki1ace (34 yaca)

¢ UCMOJIb30Banus o0opynoBanus ueHTpa «Touka poctay

TOUKA \!pocm
Ne n/m Tema ypoka Kou-Bo Hdara HNudopmauunonHas Hcnoab3oBaHue
4acoB NOAEPKKA Y4eOHUK odopynoBanus «Touka
yeOHUK « Xumusay 8,9k pocra
; asm. o.C
Tabpuensn,
U.TI".Ocmpoymos
C.A.Cnaoxos
1. Beoouwtit uncmpyxmaic no Th 1 § TexHnka 6€30MaCHOCTH B
Xumust — HayKa SKCIICpUMCHTAJIbHAsA. Crp.20- 8xn KaOWHeTe XMMUH LIEHTpa
P «Touxa PocTa». 3HAKOMCTBO ¢
Hemoncmpauuonntii onvim Nel. 000py/IOBaHHEM.
O3HaKkomeHue ¢ 1a00pamopHviM 000py0o8anuem;
npuémul 06€30naAcHOl padoOmsl ¢ HUM.
BxoaHoe TecTUpOBaHMe 10 TEOPETHYECKUM U
NMPAKTHYECKUM 3HAHMSAM 3a 8 KJ1acc
Pazngea 1. MHorooopa3une XuMH4eCKUX peaKIMN B JKCIIEPUMEHTAJIbHON XUMHUH (7 4)
Tema 1. Xumnueckue peakuuu (3 4)

2. Ilpakmuueckas paooma Ne 1 1 JlaTuuK TeMIepaTyphl
«Ilpasuna mexnuku 6e3onacnocmu npu pabome c (TepMoOmapHBbIif), CIUPTOBKA
aaoopamopuvim 0o6opyoosanuem. Ilpasuna Jartuuk
nonb306anUuA HazpesamenbHbimu ycmpoiucmeamurn, Th TEMIIEPaTypPBbI TIATHHOBBIN
OBP B skcniepuMeHTAIbHON XUMUU
Jlabopamopnutii onvim Ne 1 « H3yuenue peaxkyuu e3au-

Mooelicmeus cyibpuma HAMpPUsA ¢ NEPOKCUOOM 8000P00A»
Th
3. TerutoBo# 3¢ ekt xumMuueckux peakiuid. [lonsrue 00 1 § 9- 8k HaTank Temneparyper

3K30- U SJHAOTEPMUYECKUX PEAKLUIX.
emoncmpayuonnstii onvtm Ne 2 [pumepor 9Kk30- u
9HOOMEPMUYECKUX PeaKyuil.

emoncmpayuonnwiii onvim Ne 3 «Tennoeoit 3¢pgpexm
PAcmeopenus 6euyecme 6 600e»

TUTATUHOBBIA




CKOpOCTh XMMHYECKUX PEaKIHi

emoncmpayuonnsiit onvtm Ne 4 Bzaumooeiicmeue yunka c
CONAHOIUL U YKCYCHOU Kuciomamu. Bzaumoodeiicmgue
epAaAnYIUPOBAHHO20 YUHKA U L;MHKOGOL? NuLIU C CONAHOU KUCTOMOUL.
Bzaumooeiicmsue oxcuda meou(Il) c ceproti kucromot pasHou
KOHYeHmpayuu npu pasHvlX memnepamypax.

Ilpakmuueckasn paooma Ne2. H3zyuenue enuanus
YC108UTL NPOBEOEHUA XUMUUECKOU PeaKyuu Ha eé

ckopocms. Th

Jlabopamopnutii onvim Ne 2 «CpasnumenvHas xapaxme-
PUCMUKA 80CCMAHOBUMETbHOI CROCOOHOCIU MEMAILI08)
Th Tonroroska k TUA

§ 3 —9kn

Hatauk pH
JaTuuk HampspKeHus

Tema 2. DuiekTpoauTudeckas guccouuanus (4 4.)

DIEKTPONUTHYECKAs JUCCOLHAIINS — ITIaBHOE YCIIOBUE
MPOTEKaHUs pPeaKkid B pacTBOpax.
Jemoncmpayuonnwiii onvtm N5 Henvimanue pacmeopos
eewecmes Ha IJIeKmpudecKyro npoeodwwocmb.
Hemoncmpayuonnstii onsim Neb « Dnexmponumol u
HedNIeKMpPOaUmbLy

1

§4-9xn

Z[aT‘H/IK QJICKTPOIPOBOAHOCTH

DIIEKTPOIUTHYECKAs! AUCCOLMALINS KUCIIOT, IEN0YeH 1
couen.

Jlaoopamopnotit onvim Ne 3. « Cunvhvie u ciabvie 21eK-
mponumuly Onpedenenue KUCIOMHOCHU-0CHOBHOCMU CPEObl
HOYUEHHBIX PACNBOPOE C NHOMOWBIO UHOUKAMOPA U 0amMUUKA
anexmponpogoonocmu, Th

Jaoopamopnuiit onvim Ne 4 «3agucumocmsv 31eKkmpo-
NPOBOOHOCIU PACMBEOPOE CULHBIX DJIEKMPONIUNOE OM
KoHyenmpayuu uonos, Th

§5-7 — 9Kt

PeakTuBbl 1 XuMHU4YeCcKoe
obopynoBanue PeakTUBBI U
XUMHUYECKOe 000pyI0BaHUE

Peakuuu nonHoro ooMeHa.

Jlabopamopnuiii oneim Ne 5 « B3aumooeiicmsue eudpoxcuoa
b6apus ¢ ceproii kucromoily , Th

Jlabopamopnutii onvtm Ne 6 Peaxyuu oomena mexcoy
pacmeopamu snekmponumos, Th

Ilpakmuueckan paboma Ne3.

«Onpedenenue KOHYeHmpayuu couu no 1eKmponpo8oOHOCmU

pacmeopay, Th
IToaroroska xk 'MA

I'n.2 —9xn

JlaT4uK 31eKTPONPOBOAHOCTH,
J103aTOp 00BEMA KUIKOCTH,
OropeTka




Ilpakmuueckan paboma Ned. Pewenue
IKCREPUMEHMATIbHBIX 3a0ay nO meme
«Inekmpoaumuueckan ouccoyuayusa». Th

TecTOBBIN KOHTPOJIb no pazoeiy « MHoroodpazue
XHMHYECKHX peakluii B IKCIIEPUMEHTATbHONH XUMHI»

PeakTHBBI U XUMHIECKOE
000pyI0BaHUE, TATIHK
SIIEKTPOTIPOBOTHOCTH

Paspneun 2. [IpakTuKyM 110 M3YYEHUIO CBOMCTB MPOCTBIX BELIECTB: METAIOB U HEMETAJLJIOB, MX coeAuHeHui (20 v)
Tema 3. CBoiicTBa rajioreHoB (24)

9. | layioreHsl: pU3HYECKUE M XUMUYECKUE CBOWCTBA 1 § 10-12 PeakTHBBI 1 XMMITYECKOE
Jabopamopnutii oneim Ne7 Pacnosnasanue consmoti KUCionol, obopynosare
X0pU008, BPOMUO08, UOOUO08 U 1100d.

Th

10. | Jlabopamopnsiit onim Ne8. 1 Armapat s
Oméenusarowgue ceoticmea xnopa , Th HPOBEACHUA X1~
Jlabopamopnutii onvim Ne9. MITICCKHX TPO-

B3au/{/l’H0€ 5blm€CH€Hue 2anozenos uz pacmeopog ux coietl, Th tecco (ATXP) PeakTussi 1
’ XUMHNYECKOC O60pyZ[OBaHI/IC
Ilpaxkmuueckan paooma Ne 5. «Onpedenenue cooepiica- Jatuuk xnopus-
HUA XA0PUO-UOHO6 8 numbesoll 600en TH HOHOB
ITonroroska xk TTA
Tema 4. CBoiicTBa KucJjiopoaa u cepbl (4 4)

11. | Kucnopon: moiayueHne U XMMUYECKHUE CBOMCTBA. 1 § 13-15 PeakTuBbl 1 XUMHYECKOE
Hemoncmpayuonnstit onvim Ne 7. «Ilonyuenue u oopyroBanue
cobupanue Kuciopooa 8 1abopamopuu
U 3anoHeHue umM 2a3omempay
Jlabopamopmuuwiit oneim Nel().

«l'openue cepul na 6030yxe u 6 kuciopooe» Th

12. | Cepa. Xumuyeckue CBOMCTBA CEPBI. 1 PeakTBbl, KOMLIEKIMHA 1
Jemoncmpayuonnsiit onvim Ne§. Annomponnoie XuMiieckoe 00opyoBaHye
Mmooughuxayuu cepvi. O3naxomnenue ¢ oopazyamu cepvi 31315
U eé npupooHvIX COEeOUHEHUII.

13. 1 Armmapat i IPOBEICHUS XU-

CoenuHeHHs cephl: CEPOBOJIOPOI, CEPOBOOOPOOHAs
kucaioma. Cynbhumpl.

Hemoncmpauyuonnstii onvim Ne9 Obpazybl npupoomnvix
cynb@uoos u cyarb@amos.

Jlabopamopnwtii onvim Noll. Kauecmeennvie peaxyuu Ha
cynvghuo-uonsr ¢ pacmeope. Th

Mugeckux peakuuit (AIIXP),
npubOp IS MOTY9IEHHUS Ta30B
unu annapart Kunmna
PeakTuBBI, KOJUIEKINHU U
XHMHUUYECKOe 000pyIOBaHUE




14. | Coenunenus cepsl: okcua cepsl (IV), cepuucras Kuciaora 1 Annapat Juist IpOBECHNS X1-
U ee COJM. muueckux peakimii (AITXP)
Jlabopamopnutit oneim Nel2Kauecmeennvle peakyuu Ha

cynohum- uonvt 6 pacmeope. Th
Coenunenus cepol: okcua cepol (VI), cepHast kuciora u ee
COJIU.
Jlabopamopmnutii onvtm Nel3 Kauecmeennvie peaxyuu na
cynvgham-uonsvl 8 pacmeope.
Th
CaoiicTBa cepHOU KUCIOTHI JTabopamophsiit onvim Nel4
H3yuenue ceoticma ceproti kucnomol, Th
ITonroroBka xk 'TA
|
Tema 5. CBoiicTBa a3ora u pocdopa (44)

15. | Asor: pusnyeckue U XUMHYECKUE CBOMCTBA. 1 §23 § 16-18 JlaT4uK 3eKTPONPOBOHOCTH
AMMHAK. §24 PeaktuBbl U xuMH4eckoe
Jemoncmpayuonnstit onvtm Nl Ionyuenue ammuara u ezo o6opynosare
pacmeopenue 8 8ooe.

Jlabopamopnotit onvim Ne 15 «Ocnognble ceoiicmea am-
muaxka» Th

Conu aMMOHUS.

Jlabopamopnuiii oneim Nel 6

Bszaumooeiicmeue coneii ammonus co wenouamu TH

16. A30THAY KUCIIOTA. 1 § 16-18 TepMope3ncTopHbIN AaTUUK
Jlabopamopnwtii onvim Ne 17. H3yuenue ceoticme azomuoi TeMIepaTypel, 1aT4uK pH,
KUCTOMDbL TB JaTYUK SJICKTPOIIPOBOJHOCTH,

anmnapar JJId IPOBEIECHHUs
Ilpakmuueckaa paboma Ne 6. «Onpedenenue Humpam- UOHO8 XUMW9ECKIX PeaKiyii
6 numamenvtom pacmeopey TH (ATTXP), MaruuTHas MelIanka
PeakTuBEI M1 XUMHYECKOE
o0opynoBaHue,
I[aT"II/IK HUTPAT-UOHOB

17. | Conu a30THO# KHUCTOTHI — HUTPATHI. 1 Harank

Jemoncmpayuonnstii onvim NellOb6pazyvl npupooHwix zﬁi‘;ﬁ’(‘l’fﬁ"BOﬂHo"T“’

Humpamos u gocgpamos.

Jlabopamopuuiit oneim Nel8

O3naxomnieHue ¢ azomuvimu u hocoprvimu
yooobpenusamu. Pacnoznasanue azomuwvix yooopenui. Th




18. | ®ochop. Coenunenus pocdopa: okeua pocdopa (V), 1 § 19 PeaxTuBbl 1 XMMHIYECKOE
oprodochopHas kuciioTa u ee coiau. PochopHbie obopynosatue
ynoopeHus
Jlemoncmpauuonnwtii onvtm Nel2 Th Oopa3zywvi
Kpacroeo gocgopa, oxcuoa gocgopa (V), npupoonvix
¢ocgamos.

Jladopamopmnutii onvim Nel9 «l openue cepwvi u ¢hochopa
Ha 6030yxe u 8 kuciopooe» Th
ITonroroska xk T TA
Tema 6. CBoiicTBa yriiepoaa u kpemHus (4 4)

19. | Vruepon, ¢usnueckue cBOWCTBA. Aniomponus yenepooa: 1 §31-§32
anmas, epagum, kapouH, gyriepervl. XuMUIECKUE
CBOWCTBa yTJepoja.

JHemoncmpayuonnsiii onvim Nel3 Mooenu kpucmaniuyeckux
pemémox aimasa u epaqbuma.

20. | Okcuupl yrieposa. YrapHblii W YIJICKHCIIBIA Ta3bl. 1 § 20-21 Haramx
VYrojapHas KHCIIOTa, KApOOHATHI SMICKTPONPOBOTHOCTH,
JHemoncmpayuonnsiit onvim Nel4 Obpasyvr npupoonuix MATHHTHAs MIIAJIA, HPHOOP
Kap60Ham06 U Ccuiukamoes. JUIA TIOTTYCHHA TA308 HITH

. anmapat Kummna
JIabopamopmnutii onvtm Ne2() KauectBeHHass peakius Ha PeAKTHBLL H XHMIICCKOE
yruekucnsiii ras. Th 060pyI0BaHHe
Jaoopamopnuiit onvim Ne2] KauecTBeHHast peakuus Ha
kap6onar-uon. Ih
Jlabopamopmuwtit onvim Ne 22
«Bzaumodeticmsue uzeecm-
KOBOU 8000l C Y2NeKUCTbIM
eazom» Th
21.

Ilpakmuueckasa paooma Ne7. «llonyuenue okcuoa
yenepooa (IV) u uzyuenue ezo ceovicms. Pacnoznasanue
kapoonamosy. Th




22.

Kpemnuii u eco coeounenus.
Jlabopamopnuwtii (3anumamenvhulit) onvim Ne 23

«Bvipawusanue sodopocieii ¢ cunukamuom kieey TH
ITonroroska x '

KoHTpoJibHOE TeCTHPOBAHUE 10 n0OpA30ey
«[TpakTUKyM MO W3y4YEHUIO CBOMCTB MPOCTHIX BEILIECTB
HEMETAJJIOB UX COEIUHEHUN

§ 24-25
IToBTOpUTE O
yueOHHKY
Marepuall riiaBbl

PeakTHBBI U XUMHIECKOE
o0opyIoBaHue

Tema 7. O01ue 1 HHAMBUAYAJbHBIE CBOIiCTBA MeTALJIOB (6 1)

23.

OO6mue ¢pu3nyecKkrue 1 XUMUIECKIE CBOMCTBA METAJIIOB:
peaKkuu ¢ HeMeTallaMH, KUCIIOTaMH, COJISIMU.
BoccranoBuTenbHBIC CBOMCTBA METAILIOB.
Dnexmpoxumuueckutl pso HANPsANCeHULL MEMaios.
Jlabopamopuuwiit oneim Ne32 Bzaumooeiicmeue
Memannog ¢ pacmeopamu conei. Bzaumooeticmaue
Memannos (MasHus, YUHKa, xcenesd, meou) ¢ pacmeopamu
Kuciom

Jlemoncmpauuonnsiii onvtm Nel5 Hzyuenue obpaszyos
memannog. Tb

1

§ 28-29

PeakTHBEI M XUMHYECKOE
o0opynoBaHue

24,

[{enounsle MeTauibl. CoeqMHEHU METOYHBIX METAJIOB
Jemoncmpauuonnuwtii onvtm Nelb Bzaumooeticmsue
WeNOYHbIX MEMANI08 C BOOOILL.

CBoiiCTBa MIETOYHO3EMETHHBIX METAIOB U UX
COCIMHEHU.

emoncmpayuonnwiii onvim Nel7 Bsaumoodeiicmeue

WENOUHO3EMENbHBIX MEMALIO8 € BOOOIL.
Obpa3zyvl 8adCHETMUX NPUPOOHBIX COCOUHEHUL MASHUSL, KATbYUSL.

§ 30

PeakTHBBI 1 XUMHYECKOE
obopynoBaHue
PeakTHBBI 1 XMMHYECKOE
obopynoBaHUe

25.

CaotlicTBa coequHeHMH Kanblus. JKecTKOCTh BOIbI
Jlabopamopuuwiit oneim Ne25 Osnaxomnenue co
CBOLICMBAMU U NPEBPAUEHUAMU KAPOOHAMO8 U
euopoxapoonamos. Th

Jlabopamopnuuii onvim Ne26 Ycmpanenue scecmrocmu
600vl 8 domaunux ycnosusix Th

§ 31-32

PeakTHBBI 1 XMMHYECKOE
obopynoBaHue

26.

CBolicTBa aIIOMUHUS

AM(DOTEpHOCTh OKCHIA W TUAPOKCUIA aTIOMUHUS.
Jlabopamopuutit oneim Ne27 [lonyuenue eudpoxcuda
ANIOMUHUA U 83aUMOOelicEUe e20 ¢ KUCIOmamu U

§ 33

PeakTHBBI U XMMHUUYECKOE
obopynoBaHUe




weiaouamu.

27. | AM(OTEPHOCTh OKCHIA M THMAPOKCHA ATFOMUHMS. 1 § 34 PeakTuBbl M XMMHYECKOE

Jlabopamopnuiit onerm Ne35 [lonyuenue 2uopoxcuoa obopynosare
o ﬂaTLII/IK JaBJICHU,

ANIOMUHUA U 83AUMOOEiCEUe €20 ¢ KUCIomamu u

PCAKTUBBI U XUMHUYECKOC
wenodamu. obopynoBaHue,
Keneso. KOJLIEKIIUH
Hemoncmpayuonnstii onvim Nel 706pazyvl pyo sncenesa. PeaxtuBpl u XuMHUeCKOE
Corcueanue icene3a 6 Kuciopooe u Xiope. obopynosaHue
Jabopamopnwtii onvtm Ne 36 « Oxucnenue diceneza 60
enasicnom 6030yxen» Th
CBolicTBa COeTUHEHUI Kene3a: OKCUIOB, THAPOKCUIOB U
coueit xxenesa(1l u I11).
Jlabopamopnutii onvim Ne29 [lonyuenue 2uopokcuoos
acenesa(ll) u (I11) u e3aumooeiicmeue ux ¢ KUCIOMamu u
wenouamu. Th

28. | Mpakxmuueckaa paboma Ne9. Pewenue 1 PeakTuBbl n XxuMueCcKoe

IKCnepUMEHMAIbHBIX 3a0ay no meme «OQbwgue u Iosroputs Temy | obopyrosanue
5 «Mertaby.
uHOusuOdyanbHbvle ceolicmea memannosy. Th he
OBTOPUTH 110
ITonroroska xk 'TA yueGHuKY
KoHTpo/1bHOE TecTHPOBaHMe 110 nNOOpA30eny MaTepHal IJIaBbl
«I[IpaKkTHKYM M0 H3y4Y€HHIO CBOICTB MPOCTHIX BENIECTB
METAJJIOB HX COeTUHEHUID)
Pasznena 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBHOMN M IPOEKTHOM AeATEJIHLHOCTH (b 1)

29. | Ilpakmuueckan paooma Nel0. TH Oopawenue co 1 PeakTuBbl 4 XUMUYECKOE
cmekiom (ceubanue cmexkisiIHHOU mpyoKu, U320mosieHue: 06opyI0BaHue
NUNEeMKU,; KANUIIAPO8, NPOCMeUuux 3108, RPOCmeuuux
npubopos), Th

30. | XMMUYECKUH aHAIU3: KAU€CTBEHHbBIA U KOJIMYECTBEHHBIN 1 PeakTUBbI U XUMUYECKOE

obopynoBaHue

31. | TeopeTuueckue OCHOBBI OIBITHO-DKCIEPUMEHTAIBHONH U 1 PeakTHBBI 1 XMMUYECKOE
MPOEKTHOM JIeATETHbHOCTH. o6opyloBaHue

32. | BemmonHenue y4eOHBIX MIPOEKTOB, OTIBITHO- 1 PeakTHBBI U XMMUYECKOE
HKCIIEPUMEHTAIBHBIX PadoT. 06opyIoBaHue
[TpakTrueckue paboThHI IO TeMaM MPOEKTOB yJamwuxcs, 75

33. | IloaroroBka y4eOHBIX TPOEKTOB K 3aIIUTE 1

34. | [IpomexyTodHasi aTTeCTaIUs. 1

3aH_[I/ITa IIPOCKTOB




IlepeyeHb JOCTYNHBIX HCTOYHUKOB HH(POPMALTUU
B pa3znene npencTaBieH CIIMCOK KHUT U CCHUIOK Ha CalThI, B KOTOPBIX OoJjiee moapoOHO

OCBEIICHBI Pa3IMYHbIC ACTIEKThl pacCCMaTPUBAEMBIX BOIIPOCOB. X MOKHO pEeKOMEHI0BaTh KaK

YUUTEINI0, TaK U 00y4aeMbIM, IPOSIBUBIIINM UHTEPEC K U3ydaeMOn TEME.
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