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HOACHUMTEJIBHAS 3AIITMCKA

OFBIIIAS XAPAKTEPUCTHUKA KYPCA BHEYPOUHOM JEATEJIBHOCTH

Ha 6a3e nentpa «Touka pocta» obecneunBaeTcs peaqu3alys MporpaMM eCTeCTBEHHOHAYYHOW 1
TEXHOJIOTMYECKON HAampaBJIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C TpeOOBaHUAMU
3aKOHOJATEeNbCTBA B cepe oOpasoBanHuss U ¢ yu€TtoM pekomeHpanuii dexepanbHOro oreparopa
yueOHOro npeamera «XUuMHUs».

Kowmmekt obopymoBanusi nentpa «Todka poctay obecneunBaeT 3¢G(HEKTHBHOE IOCTHKCHHE
o0pa3oBaTeNbHbIX  PE3yJIbTaTOB OOYYAIOIIMMHUCA IO MpOrpaMMaM  €CTECTBEHHOHAy4HOI
HANpaBICHHOCTH, B TOM 4Hcie Ui  (OPMHPOBAHUS H300pPETATENBCKOTO, KPEaTUBHOTO,
KPUTHUYECKOTO MBIIUICHUS, Pa3BUTUS (DYHKIMOHAIBHOM TPAMOTHOCTH Y OOYYaroIIMXCS, B TOM
YHCJIE €CTECTBEHHO-HAYYHOM.

IIEJIM U3YYEHMS KYPCA BHEYPOUHOM JEATEJIBHOCTU
Lenu:

1. Peamusanusi OCHOBHBIX 0OOIIEOOpa30BaTEIbHBIX MPOTrpaMM MO YUeOHBIM MpeaMeTam
€CTECTBEHHOHAyYHOW HAIIPaBICHHOCTH, B TOM YHCIE B paMKaX BHEYPOUHOH J€ATEIbHOCTU
00y4aromuxcs;

2. BBeneHue COBpPEMEHHBIX CPEIACTB OOyYEHHMS W BOCHHTAHUS JUIS U3ydeHHS (B TOM YHCIE
9KCIIEPUMEHTANILHOT0) JTUCHUIUIMH (MOJyNel) €eCTEeCTBEHHOHAYyYHOW HANpaBICHHOCTH NIpU
peanuzanuu OCHOBHBIX 0011e00pa30BaTeIbHBIX porpamMm U JIOTIOTHUTEIbHBIX
o0mieo0pa3oBaTeabHBIX MPOTrpaMM, B TOM UHWCHE Ui PACHIUPEHHUS COJEp>KaHUs Yy4eOHOro
npeaMeTa «XumMus».

3. BoBieuenue yyamuxcsi B IpOEKTHYIO J1€ATEIbHOCTb.

MECTO KYPCA BHEYPOUHO! JIESITEJIbBHOCTU B OBPA30OBATEJIbHOM ITPOITPAMME

[IporpamMma BHEeypouHOU nesTenbHOCTH «[IpakTudeckas xumusy pazpaboTana 1 ydammxcs 9-
ro KJjlacca U paccuuTaHa Ha 33 yaca (IpoBeJieHHE 3aHATHI B TEYEHUH BCETO y4eOHOTO0 rojia).
®OPMBI ITPOBEJIEHN S 3AHATUN KYPCA BHEYPOUYHOM JESATEJIBHOCTH
becenpr. Jlekiuu. Cemunapsl. [Ipaktudeckue 3ansaTusi. XuMUYECKHUE dSKCIIEpUMEHTHI. PaboTa Ha

KOMIIBIOTEPE. Bremonnenue u 3a1uTa IMpOCKTOB.

COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH

Beenenne B kype «YauBureabHasa xumus» (1 1)

BBoanslii nHCTpYKTaX o Th. XuMus — Hayka SKCIEpUMEHTAJIbHASL.

JIEeMOHCTPAallUOHHBIA ~ OKCIIEPUMEHT Ne 1. O3snHakomsieHue ¢ J1a0OpPaTOPHBIM
obopynoBanueM; MpuéMbl 0e30macHor paboThl ¢ HUM. BX0/IHOE TECTHPOBAHKE M0 TEOPETUUSCKUM
Y TIPaKTUUYECKUM 3HaHUSM 3a 8 KJlacc

Pa3znen 1. MHoroo6pa3ue XuMH4eCKHX Peakiuii B IKCIEePUMEHTANILHOI xumuu (7 4)

Tema 1. Xumuueckue peakiuu (3 1)

[TpakTrueckas pabora Ne 1 «IIpaBuna TexHukH 0€30MaCHOCTH IpU padboTe ¢ 1abOpPaTOPHBIM
000pyJIOBaHUEM. [IpaBuna nmosb30BaHMsI HarpeBareldbHBIMU  ycTpolictBamn» OBP B
AKCIEPUMEHTATbHON XUMUH

JlaGopatopubiii onbIT Nel «M3ydeHue peakuuu B3auMOJIEHCTBHUSA cCylnb(puTa HATpPUS C
MEPOKCUIIOM BOJIOpOJia». TermmoBor sddekr xumuueckux peaknuuid. [lonstme 00 dK30- H
DHAOTEPMUYECKUX peakuusax. JlemoHcTpamuoHHbli oneit Ne 2 IIpumepsl 9K30- "
SHAOTEepMHUECKUX peakuuid. JlemoHcTpaunonHbiil onbIT Ne 3 «TemnoBoil 3¢ddexT pacTBOpeHuUs
BelIeCTB B BOJE» CKOPOCTh XMMHUYECKHX PEaKLHM.

JemoncTpannonHblii onbIT Ne 4 B3amMoneicTBne 1IMHKA € COJSIHOM M YKCYCHOM
KHCJIOTaMU. B3aumonelcTBue TpaHyJIMpPOBAHHOIO IMHKA M LHUHKOBOM IBUIM C COJISTHOM



kucioTol. BzammoperictBue okcuma meau(ll) ¢ cepHO#l KMCIOTON pa3sHOW KOHIEHTPAIMH TIPH
pa3HBIX TemIlepaTypax.

ITpaktrueckas padorta Ne2. V3ydeHne BIUSHUS YCIOBUI MTPOBEACHHUS XUMHUYECKOW peaKIuu
Ha €€ CKOPOCTb.

JlaGopatopubiii  ombIT  Ne2  «CpaBHUTEIbHAS XapaKTEPUCTHKA BOCCTAHOBHUTEIBHOU
CIIOCOOHOCTH METAJLIOB»

ITonrorosxa x T TA

Tema 2. DnekTpoauTudeckas guccouuanus (4 4)

DIIEKTPOIUTHYECKAs AUCCOLMALINS — IJJaBHOE YCIOBUE IPOTEKaHUs PEaKLuid B pacTBOpax.

JemoncTpanyoHHslii onbIT Ne5S lcnbeiTaHue pacTBOpPOB BELIECTB HA  DJIEKTPUYECKYIO
IIPOBOJIUMOCTb.

JlemoHCcTpauMOHHBIM ONBIT Ne6 «DIEKTPOIUTHI U HEUIEKTPOJIUTHDY  DIEKTPOIUTHUECKAs
JUCCOLMALUs KUCIIOT, IIEJI0YEH U COJIEH.

Jlaboparopubiii onbir Ne 3. «CunbHble M cnabble 3JEKTpPOIAUTH»  OmpeneneHue
KHCJIIOTHOCTUOCHOBHOCTH CpE€/bl TOJIYYEHHBIX PAacTBOPOB C IOMOILBIK) WHIMKATOpa U JaTyuKa
AIIEKTPONPOBOIHOCTH

Jlaboparopubiii onbIT Ne 4 «3aBUCHMOCTh 3JEKTPONPOBOJAHOCTH PACTBOPOB CHIIBHBIX
AIIEKTPOJINTOB OT KOHLIEHTPAIMK HOHOB» Peakiiuu HOHHOTO OOMeEHa.

Jlaboparopusbrii onbiT Ne 5 «B3aumopelicTBue THApPOKCHAA Oapus C CEPHOM KHUCIOTOW»
Jlaboparopubiii onbiT Ne 6 Peakiinn oOMeHa MeXy pacTBOpaMH 3JI€KTPOIUTOB.

[TpakTiueckas padorta Ne3. «OmnpeneneHre KOHIEHTPALMU CONH IO AJIEKTPOIPOBOIHOCTU
pacTBopa»

IToaroroska x A

[TpakTueckass pabora Ne4. PemieHue dKCHEpUMEHTalIbHBIX  3aJad IO  TEMeE
«QnekTpoautnyeckas nuccouuanus». Th

TecToBBI KOHTpOJAL 1O paszaeny «MHOroobpasue XUMHYECKUX PEaKIUi B
AKCIIEPUMEHTAILHON XUMHUI

Paznen 2. IIpakTMkyM no HM3y4YeHHI0O CBOWCTB MNPOCTBHIX BelIeCTB: HEMETAJIOB U
MeTaJNIOB, UX coennHeHuii ( 20 1)

Tema 3. CBoiicTBa ranoreHos (2 )

["anorensl: guznueckue U xuMudeckue cBoiictBa. CoeAMHEHUS TaloreHoB. XJIOPOBOJOPO]
JlaGopaTtopubiit onbiT No7 Pacro3HaBaHHE COJISTHOM KHCIIOTBI, XJIOPHAOB, OPOMHIOB, MOAUIOB U
nona.

JlabGopaTtopusbrit onbiT Ne8. OTOenuBaromme CBONCTBA XJIopa .

JlaGopatopHblif onmbiT  Ne9. B3zaumMHOe BBITECHEHHE TaJIOTEHOB U3 PAacTBOPOB HMX COJIEH
[Ipaktuueckass pabora Ne 5. «OmpezaeneHue conaepkKaHUsi XJOPUI-UOHOB B THUTHEBON BOJIE»
ITonroroska k T 1A

Tema 4. CBoiicTBa kuciopoza u cepsl (4 1)

Kucnopon: nmosnyueHue 1 XuMH4ECKHE CBOMCTBA.

Jemonctpannonuslii onblT Ne 7. «[lomydyenune u codupanue Kuciopoaa B Jadboparopuu u
3aI0JIHEHUE UM Ta30METPa»

JlaGopatopubiii ombiT  NelO. «l'opeHme cepsl Ha Bo3Ayxe W B kuciopoae» Cepa.
XUMHUUYECKUE CBOWCTBA CEPHI.

HemoncTpanmoHHblii onbIT Ne7. AnmnmorponHblie Moaudukanmuu cepbl. O3HaKOMIIGHHE C
oOpasmamMu  cepel u €€ HpUPOAHBIX  coenuHeHWH. COEIUHEHUS Cepbl: CEepPOBOJIOPO/I,
cepoBosiopoaHas kucioTa. CynbQuasl.

JlemoHcTpannoHHbI onbIT Ne§ OOpas3ipl  NPUPOAHBIX  CyIbGUAOB U CyIb(aToB.
Jlaboparopubiii  onbiT Nell KauecTBeHHble peakuMd Ha CylIb(QUA-HOHBI B  PacTBOpE.
Coenunenus cepsl: okcua cepsl (1V), cepHucTas KMCI0Ta U €€ COJH.



JlaGopatopubiii onbiT Nel2 KadecTBeHHBIE peaknMH Ha CyIb(OUT- HOHBI B pPacTBOpE.
Coenunenus cepol: okcup cepol (V1), cepHast Kuciaora u ee COJIu.

JlaGopatopubiii onbiT Nel3 KadecTBeHHBIE peakiuu Ha Cyiab(ar-wOHBI B pacTBOpE.
CBoiicTBa CEpHON KUCIIOTHI.

JlabGopaTtopusbiii onbIT Nel4 M3ydueHue CBOMCTB CEPHOM KUCIOTHI

[Toaroroska k 'NA

Tewma 5. CoiicTBa azora u docdopa (5 1)

A30T: pu3HUecCKUe U XUMUYECKUE CBOMCTBA. AMMHMAK.

Hemonctpanmonubiii onbIT Ne9 Th Ilonnyyenne ammuaka M €ro pacCTBOpEHUE B BOJIE.

JlabopaTtopusbiit onibIiT Ne 15 «OcHoBHBIE cBOMCTBa aMMHaka» CoJid aMMOHUS.

JlaGopaTtopHubiii oneiT Nel6 BzammonelicTBue cojied aMMOHMsI CO  ImejiouamMu A30THas
KHCJIOTA.

JlaGopaTtopusbiii onbiT Ne 17. M3ydyeHne CBOMCTB a30THOM KHUCIOTHI

[TpakTrueckas padora Ne 6. «OnpesnerneHne HUTPAT-MOHOB B TUTaTeIbHOM pacTBope» Coinun
A30THOM KHUCIIOTBI — HUTPATHI.

Jemonctpannonsslii onbIT Nel0 OOpa3ipl mpupoaHbIX HUTpaToB U (hocdaros.

Jlaboparopusbrii onbiT Nel8 OznakomieHHe ¢ a30THBIMU U (HOCHOPHBIMU yTOOPEHUSIMHU.
PacrioznaBanue a3zotHbix ymoOpenuil. ®Doctop. Coemunenust dochopa: oxcun docdopa (V),
oprodochopnas kucnota u ee conu. Pochopubie yroOpeHus

Jemonctpannonnbiii onbIT Nell OOpasubl  kpacHoro ¢ocdopa, okcuaa docdopa (V),
npupoIHbIX (hocharos.

Jlaboparopusiii onbiT Nel8 «["openue cepbl u pochopa Ha BO3AYXE U B KUCIOPOJIE»

IToaroroska x A

Tema 6. CBoiicTBa yriepoja u kpeMHus (4 9)

VYrnepon, (Qusuyeckue CBOMCTBa.  AJUIOTpomusi yriepoga: anmas, rpadur, kapOuH,
bynnepeHsl. XUMUUECKUE CBOMCTBA yriiepoja.

JemoHcTpannoHHsblii onbIT Nel2 Moaenu KpHCTaNIMYECKUX PEMIETOK anMasza U rpadura.
Oxkcuapl yraepoaa. YrapHblii U YIJIEKUCHIBIA Ta3bl. YTOJbHAs KHUCJIOTA, KApOOHATHI

JemoHcTpannonsblii onbIT Nel3 O6pa3ubl NpUPOAHBIX KapOOHATOB W CHUJIMKATOB.

Jlaboparopubiii onbiT Nel9 KauecTBeHHas peakuusi Ha YIJIEKHCIIBIA Tas3.

JlaGopatopusliii onbIT Ne2(0. KauecTBeHHass peakius Ha KapOOHAT-HOH.

JlaGopaTtopusbiit onbIT Ne 21 «B3aumojielicTBIE U3BECTKOBOW BOJIBI C YTIIEKHUCIIBIM Ta30M»

[Tpaktuyeckas pabora Ne7. «[lomydyenue okcuga yriepoaa (1V) u usydeHue ero cBOMCTB.
Pacnio3naBanue kapOoHaToBy. KpeMHMii 1 ero coequHeHu .

JlaGopatopHblif (3aHMMaTeNbHbIH) onbIT Ne 22 «BpIpanuBanue BoIOpOCIe B CHIIMKaTHOM
KJIee»

[ToaroroBka k 'NA

KonTponbHoe TectupoBanue no noapasaeny «lIpakTukym 1mo u3ydeHuIo CBOMCTB MPOCTHIX
BELIECTB HEMETAJNIOB UX COECJUHEHUI»

Tema 7. O0mue 1 MTHANBUIYATbHBIE CBOMCTBA METALIOB (5 1)

OOume ¢usnyeckne W XUMHMYECKHE CBOWCTBA METAUIOB:  PEAaKIMHU C HEMeTallUlaMH,
KHCIIOTaMH, COJSIMU. BOCCTaHOBUTENBHBIE CBOMCTBA METAIOB. JIEKTPOXUMUYECKHU P
HaIpsKEHUN METaJJIOB.

Jlaboparopubiii onbiT Ne23. BzaumojneilicTBue  METalIoB €  pacTBOpaMHM  CoOJiei.
B3anmoneiicTBre MeTayuIOB (MarHus, IIMHKA, JKeJle3a, Me/Ii) ¢ paCTBOPAMH KHCIIOT

Hemonctpanmonnbiii onbIT Nel4, N3yuenue oOpasnoB metawioB. Illemounbie MeTasuibl.
CoennHeHNs HIEIOYHBIX METAIITIOB

HemoHcTpanimonubii onbiT Nel5 B3zaumopaeilcTBHE  HIENOYHBIX METAIOB € BOJIOM.
CBolicTBa 1IE€0YHO3EMENBHBIX METAIIOB U UX COEANHEHUH.



HemoHcTpanimonubii onbIT Nel6 BzauMmopelcTBue — IMIENTOYHO3EMENBHBIX METAIIOB  C
BOI0M. OOpa3ibl BAXKHEHIIINX MPUPOAHBIX COCTUHEHUN Maraus, Kaiblws. CBOWCTBA COSAMHEHUN
KasbLMs. JKecTKOCTh BOJIbI

Jlaboparopubiii onbiT Ne24. O3HakOMJIEHME CO  CBOWCTBAMHM M IIPEBpAIICHUSIMHU
KapOOHATOB M THAPOKAPOOHATOB.

Jlaboparopublii onbIT Ne25. YerpaHeHHe KECTKOCTH BOJIBI B IOMAIIHUX YCIOBUAX

CaoiicTBa anmoMuHMS. AMDOTEPHOCTh OKCHIA U TUAPOKCHUIA ATIOMHUHUSL.

JlaGopaTtopusbiit onbIT Ne26. [loiydeHne ruapoKcuaa allOMUHUS W B3aUMOJICHCTBUE €ro
¢ Kucinotamu M wenoyamu. JKeneso.

JemoncTpanuoHHbIid onbIT Nel7. O6pasubl pyn xeneza. C:KUraHue kele3a B KUCIOPOJE.

JlaGopatopubiii ombiT Ne 27. «OKHCIEHHE >Kelie3a BO BIaXHOM Bo3ayxe» CBoiicTBa
COCJIMHEHUH JKele3a: OKCUI0B, TUAPOKCHIOB u cojeit xene3a(ll u 1),

JlaGopaTtopusbiii onbIT Ne28 Ilomyuenne ruapokcuaos xkenesa(ll) u (111) u B3aumoneiicteue
UX C KUCJIOTaMU U ILEJI0YaMH.

[TpakTiueckas pabora Ne8. PemieHne skcnepuMeHTanIbHBIX 3amad 1o Teme «OOmue u
VHJMBHUYaJIbHbIE CBONCTBA METAIIIIOBY.

IToaroroska x A

KonTponbHoe TectupoBanue no nojapaszaeny «lIpakTUKyMm 1o U3y4yeHHIO0 CBOMCTB MPOCTHIX
BEILECTB METAJUIOB UX COCIUHEHUIN

Pa3nen 3. OcHOBBI ONBITHO-)KCIIEPUMEHTAJIBLHON U MPOEKTHOM JesiTeJIbHOCTH (5 4)

TexHuka 0€30MACHOCTH MPU BBHIMOIHEHUN CAMOCTOATEIbHBIX OMBITOB U 3KCIEPUMEHTOB B
JIOMAIITHUX YCJIOBHSAX M C HCIIOJIb30BaHHEM 000pYyI0BaHUSI XUMUIECKOH 1ab0opaTopHH.

[Tpaktueckast pabora Ne9. OOpaimieHue co CTEKJIoM (crubaHue CTEKISIHHOW TpyOKH,
W3TOTOBJICHHE: MUIETKU; KAIUJUISIPOB; MPOCTEUIINX Y3JI0B; MPOCTEHIINX NpUOOpoB) XUMUYECKUI
aHaJIM3: KQYECTBEHHBIN U KOJMYECTBEHHBIN TeopeTuyeckrne OCHOBBI ONBITHO-IKCIIEPUMEHTAIbHOMN
Y IIPOEKTHOU JI€ATEIIbHOCTH.

Be100op TeMbl poekTa.

[TnanupoBanue aestenbHOCTH. [Toaroroka mpoekra. Coop nHpOpMaIy 1Mo TaHHON TEME.

MogenupoBaHue MPOEKTHOW MesITeNbHOCTHU. BhImonHeHne yd4eOHBIX MPOEKTOB, OMBITHO-
AKCIIEPUMEHTAJIBHBIX pPadoT.

[Tpaktuyeckue padotsl Nel0-12 mo TemMam NPOEKTOB ydaluxcs

[TonroroBka yueOHBIX MPOEKTOB K 3aIIUTE

[IpomexxyTouHas arrectarusi.

3amura npoeKToB

[Tonroroska k 'MA, BIIP: pemenue npakTuko OpuEHTUPOBAHHBIX 3aJaHUN

IToaroroBka k I'MA, BIIP: pemenne npakTHKO OpUEHTUPOBAHHBIX 3a1aHUN

O06o0uieHne, cucTeMaTu3alus U KOpPpeKUus 3HaHUN ydamuxcs 3a Kypc «lIpakTuueckas
XUMH», 9 Kiacc.

ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBLIE PE3VJIBTATEI

oTpesieNieHue MOTUBAIIMU U3YyUeHUsI y4eOHOro MaTepurana;

OIICHUBAHUE YCBAaWBAEMOT0 YYEOHOT0 MaTeprasa, UCXOs U3 COIUATbHBIX U JIMYHOCTHBIX
IIGHHOCTEH;

TTOBBIIICHUE CBOETO 00Pa30BaTEIHLHOTO YPOBHS U YPOBHSI TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHIA, CBSI3aHHBIX C Pa3BUTHEM XUMUU U OOIIECTBA;

3HAHUC HpaBI/IJ'I IIOBCACHUA B ‘—IpCSBBI‘—IElfIHLIX CI/ITyaIII/ISIX;

OILICHUBAHHE COIMATILHOW 3HAYUMOCTHU TIPO(ECcCHil, CBSI3aHHBIX C XUMUEH;



BJIaJICHHE MTPaBUIaMH O€30I1aCHOTI0 OOpAIEHUs C XUMUYECKHMH BEIIECTBAMU U
000py0BaHUEM, POSIBIEHUE SKOJIOIMUECKON KYJIbTYpPHI.
METAIIPE/JIMETHBIE PE3VJIbTATbBI

Perynstusubie YY/:

LesienojaraHie, BKJIKOYas IIOCTAHOBKY HOBBIX LieJed, NpeoOpa3oBaHHE HPAKTUYECKON
3a/1a4M B [I03HABATEIbHYI0, CAMOCTOSATEIbHBIN aHAJIN3 YCIOBUN JOCTUKEHMS LIEJIM HA OCHOBE Y4€Ta
BBIJICJICHHBIX YYUTEJIEM OPUEHTUPOB JEHCTBUS B HOBOM Y4eOHOM MaTepuale; IJIaHUPOBaHUE IYTH
JOCTHIKCHMUS IIENICH;

yCTaHaBJIEHUE 1IEJIEBBIX IPUOPUTETOB, BbIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHUS
e U BBI0Op Hanbomee 3 peKTUBHOTO criocooa;

YMEHHUE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIIATh UM;

yMEHHUE IPUHUMATh PEIICHUs B IPOOJIIEMHON CUTYyallUH;

IIOCTAaHOBKA y4eOHBIX 3a/1a4, COCTaBJICHUE IJIaHA U MOCJIE0BAaTEIbHOCTH IEHCTBU;

opranu3zaiys pabodero Mecra npH BBHITIOTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

IPOTHO3UPOBAHUE PE3YJIbTaTOB OOyUYEHMs, OLIEHMBAaHME YCBOEHHOIO MaTepuana, OLEHKa
KayecTBa M YPOBHSA IIOJNIyYEHHBIX 3HAHWH, KOPPEKIHs IUIaHa M crocoba JeWcTBUS TpU
HEO0OXOOMMOCTH.

IToznaBarenbHble YY/I:

IIOUCK U BbIJeNICHHE UH(POPMALIUY;

aHaM3 YCJIOBUH M TpeOOBaHWI 3a1aud, BHIOOpP, COMOCTABIEHHWE W OOOCHOBaHHE CIIOCO0a
pelLeHHs 3a/1a4u;

BbIOOp Hanbosee 3(hPeKTUBHBIX CIOCOOOB pelIeHHs 33a]aui B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBU;

BBIJIBUKEHHE 1 000CHOBaHHE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKH;

CaMOCTOSITENIbHOE CO3/1aHUE AJITOPUTMA AEATENbHOCTU MIPU PEIIEHUH NPO0JIeM TBOPUECKOTO
U TIOUCKOBOT'O XapaKTepa;

YMEHUS XapaKTepH30BaTh BEILECTBA [0 COCTABY, CTPOCHUIO U CBOWCTBAM;

ONMCBIBAHWE CBOWMCTB: TBEPABIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE WX
CYIIECTBEHHBIX ITPU3HAKOB;

M300paK€HHE COCTaBa IMPOCTEHIIMX BEIIECTB C IIOMOIIbI0 XHUMHUYECKHX (opMyn u
CYIIHOCTH XMMHUYECKHX PeaKkIuil ¢ TOMOIBI0 XUMUYECKUX YPaBHEHHIA;

poBeJeHNE HAOII0JCHUM, ONMCaHe IPU3HAKOB U YCIIOBUHM TE€UEHUSI XUMHUUECKUX PEaKIui,
BBIMOJIHEHHE XHUMHUYECKOTO0 OSKCIIEPHUMEHTAa, BBIBOJBI Ha OCHOBE aHaiM3a HaOMIoleHui 3a
OKCIIEPUMEHTOM, pEeIIeHUe 3a7ad, TNOJIYYeHHE XHUMHYECKOW WHGOpMAMH W3 Pa3IUIHBIX
UCTOYHUKOB,;

YMEHHE OpraHNU30BbIBaTh UCCIIEI0BAHUE C LIEIbI0 IPOBEPKHU TUIIOTES;

YMEHUE JIeNIaTh YMO3aK/II0ueH!s (MHAYKTUBHOE U [0 aHAJIOTUH) U BBIBOJIBI,

yMeHHE OOBEKTHUBHO OIEHWBATh MH(OPMAIIMIO O BEMIECTBAX W XUMHUYECKUX TpoIleccax,
KPUTUYECKH OTHOCHTBHCS K TICEBJIOHAYYHOU MH(POPMALIUH.

KommynukarusubieYY /l:

MIOJTHOE M TOYHOE BBIPAKEHHE CBOUX MBICICH B COOTBETCTBUM C 3aJayaMH U YCIOBUSIMH
KOMMYHHKAIIHH;

a/IeKBaTHOE HCIOJb30BAHUE PEUYEBBIX CPEJCTB JJIS y4acTUs B AUCKYCCHM U apryMEHTalUuU
CBOEH MO3UILINN, YMEHHUE TPECTABISATh KOHKPETHOE CO/Iep KaHKe C COOOIEHUEM €ro B MUCbMEHHOMN
U YCTHOH (hopMme, ompeneneHne crocoO0B B3aUMOJCHCTBUS, COTPYJHHUYECTBO B MOKMCKEe U cOope
uH(pOopMaLnu;

ofpeieIeHue CrIocoO0B B3aUMOJICHCTBHS, COTPYAHUYECTBO B MOMCKE U cOOpe nHpOopMaIuy,
ydyacTue B JUajiore, IUIAHUPOBAaHHWE OOIIMX CIOCO0OB pabOThl, MPOSIBICHHUE YBAXKUTEIHHOTO
OTHOILIEHHUSI K JPYI'MM Y4YallUMCS; OINMCAaHHME COJAEP)KaHUS BBIMOJHAEMBIX JEHCTBUH C ILIEJIbIO



OpPUEHTUPOBKH B MPEIMETHO- MIPAKTUUECKON N1€ATEIbHOCTH; YMEHHS YUUTHIBATh pa3Hble MHEHUS U
CTPEMUTHCS K KOOPAMHALIMY Pa3IMYHbIX NO3ULUHA B COTPYIHUYECTBE;

dbopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UINIO, ApTYMEHTUPOBATh U KOOPAMHUPOBATH €€
C MO3UIMAMH NAapTHEPOB B COTPYAHMYECTBE IPU BHIPAOOTKE OOIIETO0 pEIIeHHS B COBMECTHOH
JeSITEIbHOCTH;

OCYIIECTBIISITh B3aMMHBIA KOHTPOJIb M OKa3blBaTb B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

IUTAHUPOBATh OOIIME CIOCOOBI PaldOThI;, OCYIIECTBIISATH KOHTPOJIb, KOPPEKIUIO, OLEHKY
JIEHCTBUM MapTHEPA, YMETh YOCKIaTh;

UCTIOJIb30BaTh aJICKBAaTHBIC SI3BIKOBBIE CPEICTBA JUII OTOOPAKEHUSI CBOMX YYBCTB, MBICIICH,
MOTHBOB U TOTPEOHOCTEH; 0TOOpaKkaTh B peuH (ONrcaHue, 0ObSICHEHHE) COJAEPIKaHNE

COBEpILAEMBIX JICHCTBHM, KaK B JOpME TPOMKON COIMATU3UPOBAHHON peuH, Tak U B (hopme
BHYTPEHHEH peun;

pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIMIO, UCIIOJIb3Ysl CPEACTBA YCTHOW M MMCbMEHHOMN
KOMMYHHUKAallMM Tpu paboTe C TEeKCTaMu Y4eOHHMKAa U JOMOJHUTEIBHON JHUTEpaTypoi,
CIIPAaBOYHBIMU TaOJIMIIaMH, TPOSBIATH TOTOBHOCTh K YBROXCHHIO WHOW TOYKH 3pPCHUS IPHU
00CYXJIEHUU Pe3yIbTaTOB BHIMOJTHEHHON paOOTHI.

[MPEAMETHBIE PE3VYJIbTATHI

OOyuaromuiicss Hay4uTCs:

MIPUMEHSTH OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOICHUE, N3MEPEHNUE, SKCIIEPUMEHT;

ONKCHIBATH CBOMCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEUIECTB, BBIACHAL HX
CYILECTBEHHbIE TPU3HAKU;

PacKpbIBaTh CMBICI 3aKOHA COXPaHEHUsI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON TEOpUU;

pa3nauyaTh XMMUYECKHE U PU3NYECKUE SIBICHUS,

Ha3bIBaTh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMHUYECKUX PEAKIIUN;

coOmro1aTh npaBuiia 6€30MacHON paboThI IPH MPOBEEHUN OBITOB;

M0JIb30BaThCs JTaOOPATOPHBIM 000PYJOBAHUEM U MOCYI0M;

MoJiyyaTh, coOupaTh ra3oo0Opa3Hble BEIIECTBa U paclo3HaBaThb MX; XapaKTepHU30BaTh
dusznyeckue W XUMHYECKHE CBOICTBA OCHOBHBIX KIIACCOB HEOPTaHUYECKUX COEAMHEHHH,
IPOBOAMTH  OMBITHL,  TMOATBEPXKAAIOIIME  XMMHWYECKHE  CBOWCTBA  HM3YUEHHBIX  KJIACCOB
HEOPraHUYECKHUX BEILECTB;

PacKpbIBaTh CMBICI TIOHSITHUS «PAacTBOP», BBIYUCISATH MAacCOBYIO JOJIO0 PAacTBOPEHHOTO
BEIIECTBA B PACTBOPE, FOTOBUTH PAcCTBOPBHI C ONPEIEIEHHON MAacCOBOWM J10JIEH PacTBOPEHHOIO
BEIIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTB OT THMA KPUCTATLTUYECKOU
PEeETKY, ONPENENIATh BUJ XUMUYECKOM CBSI3U B HEOPTaHUYECKUX COEIMHEHUSX;

pPacKpbIBaTh OCHOBHBIE MOJOKEHUS TEOPUH JIEKTPOJIUTHUECKOW TUCCOIMAIMU, COCTABIATh
YpaBHEHUS DJICKTPOJUTHYECKOM JTUCCOLMAIMUA KHUCIOT, HIEJIOYeH, COJIeW M peaklril MOHHOIO
oOMeHa;

pacKpblBaTh  CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM,  OINpeaesTh
OKUCIUTENb M BOCCTAHOBUTEIb, COCTABISATH YPABHEHHUS OKHUCIMTEIbHOBOCCTAHOBUTEIBHBIX
peaKkmii;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOM peaKkilnu;

XapaKTepu30BaTh B3aWMOCBS3b MEXAY COCTaBOM, CTPOCHHEM U CBOWCTBAMU HEMETAIJIOB U
METaJlIOB;

MIPOBOAUTDH OMBITHI 110 MOTYYEHHUIO U U3YYEHHIO XUMUYECKUX CBOMCTB Pa3IMYHbBIX BEIECTB;

IpPaMOTHO 00paIIaThCs C BEIIECTBAMU B TIOBCEIHEBHOM KHU3HH.

O0yyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCH .



BBIIBUTATh U MPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB
HAa OCHOBE MX COCTaBa U CTPOCHUS, HX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKIINU, O XapaKTepe
U TIPOAYKTaX Pa3IUnYHbIX XUMHUUYECKHUX PEaKIIHii;

XapakTEepU30BaTh BEIIECTBA [0 COCTaBy, CTPOCHHUIO U CBOMCTBaM, YCTaHABJIUBATh
MPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKY JaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;

COCTABJISITh MOJIEKYJISIDHBIE M TOJHBIE HMOHHBIC YpaBHEHHUS IO COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

IIPOrHO3UPOBATh CIIOCOOHOCTH BEILIECTBA  MPOSBIATH OKUCJIUTENbHBIE WU
BOCCTAHOBHUTEJIbHbBIE CBOMCTBA C YYETOM CTETNIEHEH OKHUCIICHUSI 3JIEMEHTOB, BXO/SIINX B €r0 COCTAaB;

BBIJIBUTaTh M TPOBEPATH OKCICPUMEHTAILHO THUIIOTE3bl O pe3yibTaTaX BO3JCUCTBUS
pa3anyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUYECKOM peakluu;

WCIOJIb30BaTh MPHOOPETEHHBIC 3HAHWS JJIS JKOJOTUYECKH TPAMOTHOTO TIOBEICHUS B
OKpYXalolllei cpee;

WCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBHIE KOMIETEHIIUU TPU BBIMOJHEHUU IPOCKTOB U
pelieHnn y4eOHO-UCCIeJOBAaTeIbCKUX 3a7ad MO H3YYEHHIO CBOWMCTB, CHOCOOOB IMOJIy4EHHUS U
pacrio3HaBaHusl BEIIECTB;

O00OBEKTUBHO OLIEHUBATh HHPOPMAIIUIO O BEIIECTBaX U XUMUYECKUX MPOLIeccax;

OCO3HaBaTh 3HAYEHHE TEOPETUUYECCKUX 3HAHUM MO XUMHUU ISl IPAKTUYECKON ACSATEIHHOCTU
YeNOBeKa; CO3/JaBaThb MOJENM W CXEMbI JJS pelIeHUs Y4eOHBIX U TO3HABATENbHBIX 3a/1ay;
MOHUMATh HEOOXOIUMOCTh COOJIOJCHUS TPEANUCAHUN, NpPEIaracMblX B HWHCTPYKIUSAX I10
MCIIOJIb30BAHUIO JIEKAPCTB, CPECTB OBITOBON XUMHH U AP.



TEMATHYECKOE INTAHUPOBAHHUE

Ne KosnnuyectBo | JuiekTpoHHbIe (1M(ppOBbIe) 00pa3oBaTebHbIE
HaumeHoBaHue pa3/esioB U TeM MPOrPpaMMBbl

n/n 4acoB pecypcbl
Paznen 1. MHOrooOpasue XuMHYECKHUX PEaKIuii B (8)

1. . but6mmoreka [IOK
9KCIIEPUMEHTAILHON XUMHH
Tema 1. XumMudeckue peakuuu 3 bubnmnoreka [HOK

3. Tewma 2. D1eKTpOAUTHYECKAs JUCCOLUALUS 5 bubmuoreka [IOK
Pazpnen 2. IIpakTHKyM 11O U3y4YE€HUIO CBOMCTB IIPOCTHIX (22)

4. . bubnuorexa [JOK
BEIIIECTB: METAJUIOB U HEMETAJUIOB, MX COCIMHEHUI

5. Tema 3. CBolicTBa raJIoT€HOB 2 bubnuorexa [JOK

6. Tewma 4. CBoiiCTBa KHCIOPO/Ia U CEPHI 4 bubnuorexa [IOK

7. Tema 5. CBoiictBa a3ota u docdopa 4 bubnuotexa [JOK

8. Tewma 6. CBoiicTBa yriaepojia U KpeMHHUS 4 bubnmnoreka [JOK

Q. Tema 7. OOmue u MHANBUYaTbHBIE CBOMCTBA METAJIOB 8 bubnmnoreka [JOK
Pa3zpnen 3. OCHOBBI OIBITHO-IKCIIEPUMEHTAILHON U (3)

10. . bu6anoreka LIOK
MIPOEKTHOM JIeATETbHOCTH

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 33
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INOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
Ne Tema ypoka KoJsnyecTBO 4acoB JIeKTPOHHBbIE U(PPOBBHIE
n/n Bcero IpakTHyeckune o0pa3oBaTejibHbIE PeCypPChI
padoThI
1. BBoansblii uHCcTpYyKTaX no Th Xumus — 1 bubmuoreka [JOK
HayKa SKCIICPUMCHTAJIbHAS. https:/m.edsoo.ruff0d23c
TexHuka 6€30MaCHOCTH B KAOMHETE XUMHH
nentpa «Touka Poctay. 3HakoMCTBO ¢
000pyI0BaHUEM.
2. | llpakTuyeckas padora Ne 1 «[IpaBuia 1 1 bubnuorexa [JOK
TEXHUKH 0€30MacHOCTH MPHU paboTe C https:/m.edsoo.ru/ff0d23c
Ha60paTOpHI)IM O60pyaOBaHI/ICM. HpaBI/ma I[aT‘lI/IK TEMIIEPATYPEI (TepMOHapHBIﬁ),
ITIOJIb30BAaHUA HArp€BaTCIbHBIMU CIIUPTOBKA, I[aT‘-II/IK TEeMIIEpaTyphl
YCTPOHCTBAMHY. IJIATUHOBBIN
3. TernnoBoi 3 PeKT XUMUIECKUX pPEeaKIuil. bubnuotexa [JOK
[TonsiTHE 00 9K30- ¥ SHAOTEPMHUECKHUX https;/m_edsoo_ru/ff0d4790
pcaknuusix. JlaT4uk TeMiiepaTypbl
4, CKOpOCTh XMMHMYECKUX PEaKIIM. 1 1 bubnunoreka [JOK
IMpakTuueckasi pagora Ne2. 3ydenue https:/m.edsoo.ru/00adbe9a
BIIMSHMS YCIIOBUH IIPOBEIECHUS XUMUYECKOU Hatunk pH JlaTumk HanpskeHNs
peakuuy Ha €€ CKOPOCTb.
5. DNEKTPONIUTHYECKAs TUCCOLUALIMS — 1 bubnmoreka [JOK
IJIaBHOE YCJIOBUE MPOTEKAHUS PEAKIUI B https:/m.edsoo.ru/OOadcd68
pacTBopax. JlaT4uK 2IeKTpOnpoOBOAHOCTH
6. DNEeKTpOoNIUTHYECKas IUCCOLUALINS KUCTIOT, 1 bubnmoreka [JOK
LIEJI0YEN U COJNEN. https:/m.edsoo.ru/00adcd68
PeakTuBbl 1 XUMHYECKOE 000PYAOBaHUE
PeakTuBbl 1 XuMHUECKOe 000pYyIOBaHNE
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7. Peakiiun nonHoro oomeHna. Ilpakruyeckas bu6mmoreka [JOK
pa6ora Ne3. «OmnpezencHre KOHIIEHTPALUU https:/m.edsoo.ru/00add448
COJIM 110 BJIEKTPOIPOBOJIHOCTH PacTBOPA» Har4nk 31eKTpOIPOBOAHOCTH, A03aTOP
00BbEMa KUIKOCTH, OIOpETKA
8. IIpakTuyeckas padora Ne4. Pemienue PeakTuBbI 1 XUMHUECKOE 000PYI0BaHUE,
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME JATYUK 3JIEKTPONPOBOIHOCTH
«DIJIEKTPOIMTUYECKAs TUCCOLMALIMSI.
9. I"anorensl: pusnveckre U XUMHUECKHE bubnunoreka [JOK
CBOJCTBA. https:/m.edsoo.ru/00addfe2
PeakTuBbl 1 XMHUECKOE 000PYyI0BaHNE
10. | B3aumHOe BbITeCHEHUE TaIOTEHOB U3 Amnmapar Juisi IpOBEICHUS X1~ MUYECKUX
pacTBOpPOB UX COJIEH. npo- ueccoB (AIIXP) PeaktuBsl u
IIpakTnyeckas padora Ne 5. XUMHUYECKoe 00opyaoBaHue JlaTuuk xiaopuu-
«OmnpeneneHue coepkaHus XJIOPHI-UOHOB MOHOB
B ITUTHEBOI BOJIE.
11. | Kucnopona: nonydyeHre 1 XUuMHAYECKUE bubnuoteka [JOK
CBOMCTBA. https:/m.edsoo.ru/00ade64a
PeakTuBbl 1 XUMHUYECKOE 000PYAOBaHKE
12. | Cepa. XuMH4eCKHE CBONCTBA CEPHI. bubnuotexa [JOK
https:/m.edsoo.ru/00ade64a
PeakTuBbI, KOJJIEKIIMN U XUMAYECKOE
o0opynoBaHue
13. | CoenuHEHUS CEPBI: CEPOBOIOPOI, bubnuotexa [JOK
cepoBoopozHast kucnora. CynbQuusL. https:/m.edsoo.ru/00ade802
Ammapar Juisi IpOBeIeHUS XH- MUYECKUX
peaxuuit (AIIXP), npubop ass nonydeHus
ra3oB wiu anmnapaTt Kunmna PeakTussl,
KOJUICKIIMU U XUMUYECKOE 000pyI0BaHUE
14. | Coenunenus cepbl: okcun cepsl (1V), bubmuorexa [JOK

CCpHHUCTAad KHUCJIOTa U €€ COJIM.

https:/m.edsoo.ru/00adea28
AnnapaT IJI MPOBEACHUA XN - MUYCCKUX
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peakmuii (AIIXP)

15. | A30T: ¢pu3HUYeCKre U XUMUIECKIE CBOHCTBRA. bubnmoreka [JOK
AMMHAK. https:/m.edsoo.ru/00adf004
JlaTuuK 37eKTPONPOBOAHOCTH PeakTHBEI 1
XUMHUYECKOE 000pyI0BaHUE
16. | AzotHas kucnota. [IlpakTnueckas padora bubnmoreka [JOK
Ne 6. «OmnpeneneHne HUTPAT- HOHOB B https:/m.edsoo.ru/00adf306
UTATEIBbHOM PACTBOPE» TepMOpe?»I/ICTOpHBIﬁ AaTYUK TEMIICPATYPhI,
JaTauK pH, maTduk 3JIeKTPOIPOBOTHOCTH,
anmnapart JAJsl IPOBEACHUS XUMHUYECKHUX
peaxuuii (AIIXP), maruuTHas Memanka
PeakTuBbl 1 xuMu4eckoe 000pyaOBaHue,
JlaT4uK HUTpaT-MOHOB
17. | Conu a30THOM KUCIOTHI — HUTPATHI. JlaTuuK 37eKTPONPOBOAHOCTH, KOJUICKIHH
O3zHakoMJIeHHE ¢ a30THBIMU U (pocHOpHBIMU
ynoOpeHusMu. Pacro3HaBaHne a30THBIX
yI10OpeHuit.
18. | ®ocop. Coequnenus pocdopa: okcua bubnunoreka [JOK
docdopa (V), oprodocdopHast kucaora u ee https:/m.edsoo.ru/00adf68a
conu. PocdopHble yaoOopeHust
19. | Yruepon, ¢usnueckue CBOMCTBA. bubnunoreka [JOK
AJoTpomnus yrieposa: anmas, rpadur, https:/m.edsoo.ru/00adfd9c
KapOuH, QynnepeHbl. XMMUYECKHUE CBOWCTBA
yriaepoja.
20. | Okcunpl yriepoaa. YrapHbelii U yriIeKUCIIbII bubnmorexa [JOK

ra3pl. YToJIbHasg KHCJIOTa, KapOOHAThI

https:/m.edsoo.ru/00adfebe

JlaTuuk 3MeKTpOnpOBOAHOCTH, MAarHUTHAS
MeIIanka, Ipuoop AJisi MOTy4eHUs Ta30B UITU
anmapat Kunma PeakTuBbI 1 XuMH4YeCcKOe
obopynoBaHue
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21. | Ilpakrnyeckas padora Ne7. «[lonyuenue bubmuorexka [JOK
oxcuna yriepoza (1V) u nsydenune ero https:/m.edso0.ru/00ae027¢e
cBoiicTB. PacrioznaBanue kapOOHATOBY. PeakTHBbI 1 XHMHYECKOE 060pYI0BAHIE
22. | KpeMmHuii u ero coeiMHEHUSI. bubnmoreka [JOK
https:/m.edso0.ru/00ae080a
23. | O6mue dhuznueckre 1 XUMUYECKUE CBOMCTBA bubmuorexka [JOK
METJIJIOB: peaKiuu ¢ HCMETAJJIaMH, https:/m.edsoo.ru/00ae14b2
KHCIIOTaMH, CONISIMU. BoccTaHOBUTENBHbBIE PeakTHBbI 1 XMMHYECKOE 060pyI0BaHIE
CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHUI METaJJIOB.
24. | llenounsie MeTasbl. CoeiMHEHUS PeakTuBbl 1 XUMHYECKOE 000PYAOBAHKE
I[EJIOYHBIX METAJJIOB
25. | CpoiicTBa coequHeHui Kanbius. JKeCTKOCTh bubnuotexa [JOK
BOJIBL. https:/m.edso0.ru/00ae1886
26. | CpoiicTBa amoMuHUs AMQPOTEPHOCTH bubnuorexa [JOK
OKCHJIa W TUAPOKCHIA AIFOMUHUS. https:/m.edsoo.ru/00aelc64
27. | AMdoTepHOCTh OKCHIA W TUIPOKCHIA bubnunoreka [JOK
QIFOMUHUSL. https:/m.edso0.ru/00ae35e6
28. | IlpakTnuyeckas padora Ne§. Pemenue bubnuoteka [JOK
SKCHECPUMCHTAIBHBIX 3aJ1a4 IO TEME https:/m.edsoo.ru/00ae3de8
«OO0111e 1 HAUBHUIyaJIbHBIE CBOMCTBA
METAJIJIOBY.
29. | lIpakTnyeckas padora Ne9. Th PeakTuBbl 1 XuMHUeCKoe 000pyI0BaHUE
ObparieHue co cTekioM (crudaHue
CTEKJISIHHOU TpYyOKH, U3TOTOBJICHUE!
MUIIETKN; KalIWJUIAPOB; MPOCTEUIINX Y3JI0B;
MPOCTENIINX TPUOOPOB)
30. | XuMuyeckuil aHalu3: KaueCTBEHHBIN U PeakTuBbl 1 XUMHYECKoe 000pyAOBaHKE
KOJINYE€CTBEHHBIN
31. | TeopeTnueckre OCHOBBI OIBITHO- PeakTuBbl 1 XUMHYECKOe 000pyAOBaHKE
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AKCIEPUMEHTAILHON U TPOCKTHOM
JeSITeIbHOCTH

32. | BeimonHeHne y4eOHBIX MPOEKTOB, OMBITHO- 1 PeakTuBbl 1 XuMHUECKOE 000pYI0BaHUE
HKCIEPUMEHTAIBHBIX padoT. [IpakTHueckue
paboThI 10 TeMaM MPOEKTOB yuamuxcs, Th

33. | IIpomexxyTouHas arrecTtanus. 3anmra 1 PeakTuBbI 1 XUMHUECKOE 000PYI0BaHHE
MIPOEKTOB

OBILIEE KOJIMYECTBO YACOB I1O0 33

INPOI'PAMME
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