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TOYKA POCTA

PABOYAS ITIPOI'PAMMA
10 ImpeaMeTy «Xumusy Ui o0ydaromuxcs 9 kiacca

C UCITIOJIb30BAHHUCM 060py2[0BaHI/I$I «Touka pocTa»



Ha 6a3e nentpa «Touka pocTa» obecnieunBaeTcsl peanu3aiusi 00pa3oBaTEIbHbIX
MpOrpaMM  €CTECTBEHHO-HAYYHOW M  TEXHOJOTMYECKOW  HAIPaBJICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUAMH 3aKOHOJATENbCTBA B cdepe
oOpa3oBaHus U c y4€roM pexkoMeHjauuii denepabHOro omneparopa y4eOHOTO
npeameTa «XUMHUs.

Padouas mporpaMMa cocTaBJIeHA HA OCHOBE CJIeTYHOIIHX
JTOKYMEHTOB:

*  DOyHIaMEHTAIBLHOTO SI/Ipa COePIKaHUs 00ITIero 00pa30BaHMs U B COOTBETCTBUU
¢ TocymapctBeHHbIM  cTaHAapToM  oOumiero  oOpa3oBaHusl  (MpUKa3
MunuctepctBa 06pa3zoBanus u Hayku Poccutickoit deaeparuu ot 17.12.2010
r. Ne 1897).

* PabGoumx mnporpamm. IlpenmerHas muHus yueOHukoB [.E.Pym3utuca,
@&.I".Denpamana. 8-9 kmaccel: mocodue A yuurteneh o011eoopa3oBaTeIbHBIX
opranuzaruii /H.H. T'apa. — 2 u3n., nomn. — Mocksa: Ilpocsemnienue, 2013 r.

*  ®enepanbHblil 3aKkoH «O0 oOpazoBanuu B Poccuiickoit denepannmy Ne273-03
ot 29 nekadps 2012.

* [IpumepHoii mporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus 1Mo XUMUU 1 §-9
KJIacCOB, JonyileHHas JlemapramMeHTOM 00pa30BaTelIbHbIX MpOrpamMM U
cTaHJapToB oO01ero oopazoanust MO PO.

» denepanbHOro TmnepeyHs YYEOHUKOB, PEKOMEHAOBAHHOIO (JOMYILIEHHOTO)
MunuctepctBoM oOpa3oBaHuss M Hayku PO K UCHNOIb30BaHUIO B
o0pazoBaTeIbHOM IIpoliecce B 00Ie00pa3oBaTeIbHbIX yupexaeHusx Ha 2021 -
2022 y4eOHbIii TO/I.

* TpeOGoBanuii K  pe3ylbTaraM  OCHOBHOrO  00miero  oOpa3oBaHuS,
NpPEJCTaBIEHHBIX B (eaepaTbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
cTagmapte oOmero o0Opa3oBaHUsS BTOPOrO TIOKOJCHHMS. B  HeW Takxke
YUUTBHIBAIOTCS UACH Pa3BUTHS U (POPMUPOBAHUS YHUBEPCATBHBIX YUCOHBIX
JNENUCTBUH ISl OCHOBHOT'O O0OIIEro 00pa3oBaHusl.

* Meroguueckux pEeKOMEHIAIMA MHWHUCTEPCTBA MPOCBEIIEHUsT Poccuuckoun
®Oeneparuun o «Peanmnzanun o0pa3oBaTeIbHbIX IIporpaMm
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HAIPaBJIECHHOCTEH IO XUMHH C
UCIIOJIb30BaHUEM 00opyaoBaHus IieHTpa «Touka pocTta» (yTBEpKIACHBI
pacnopsbkeHrneM MuHuctepeTBa npocsenieHus Poceniickoit @enepannu ot 12
sauBaps 2021 r.Ne P-

2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
HNPOI'PAMMBI



Juunocmuuie peynomamot
Obyuarowuiicss noay4um  B803MONCHOCMb OISl (hOPMUPOBAHUSL  CeOVIOWUX
auunocmuvix YVJI[:

0 ompenencHUE MOTHBAITMN U3YUCHHS YICOHOTO MaTepraa,

0 oIeHMBaHWE YCBAWBAEMOT0 YUeOHOTO MaTepraa, UCXO0/Is U3 COIMATbHBIX U
JMYHOCTHBIX IIEHHOCTEH;

0 MOBBIMICHUE CBOETO 00PA30BATEIILHOTO YPOBHS M YPOBHS TOTOBHOCTH K
W3YYCHUIO OCHOBHBIX HCTOPHYECKUX COOBITHIA, CBSI3aHHBIX C Pa3BUTHEM XHMHH U
00I1IeCTBa;

0 3HaHWE MPaBWJI MOBEACHUS B YPE3BBIUAWHBIX CUTYAIHSX;

0 olleHMBaHKE COLMATILHON 3HAYMMOCTH PO eCcCrid, CBI3aHHBIX C XUMHEH;

0 BiajeHHe NpaBUiiaMUu 0€30MAaCHOTO OOpAIIeHHs C XUMUUYECKUMU

BCIICCTBAMH U 060py,Z[OBaHI/I€M, ITPOABJICHHUC AKOJIOTUYECKOM KYJIbTYPBEI.

Memanpeomemmnbwie pe3ynomamaol

Pecynamuesnvie

OOyyaronuicst MOJIy4UT BO3MOKHOCTD 11 (POPMUPOBAHUS CIIETYIOIINX
peryisaTuBHbIX Y'Y /1:

0 menenojiaraHue, BKJIIOYas IMOCTAaHOBKY HOBBIX IleNiel, mpeoOpa3oBaHue
MPAKTUYECKON 3a7ayd B IO3HABATEIbHYIO, CAMOCTOSTENIbHBIN aHajau3 YCIOBUM
JIOCTH>KEHUS 11€JIM Ha OCHOBE Y4ETa BBIICIICHHBIX YUUTEIEM OPUCHTUPOB JICUCTBUS
B HOBOM Y4€OHOM MaTepHasie; IIaHUPOBaHUE MYTH JOCTHKCHUS LIeTeH;

0 ycTaHaBJ€HUE 1IEJEBbIX IPUOPUTETOB, BBIICICHUE AJIBTEPHATUBHBIX
CIoCOOOB JIOCTHKEHUS e W BBIOOp Hamboiee 3¢dekTuBHOrO crocoba; [
YMEHUE CaAMOCTOSATENIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIPABIATH UM;

0 yMeHHE NPUHUMATh PEUIEHUs B TPOOJIEMHON CUTYyalUK;

0 mocTaHOBKA y4eOHBIX 3a7ad, COCTaBJICHHE IUIaHA W TIOCIEIOBATEIILHOCTH
JICUCTBUM;

0 opranu3amusi  pabodero MecTa MPU  BBIIOJHEHWH  XHMHYECKOTO
AKCIEPUMEHTA;

0 OpOorHO3UpPOBAaHUE PE3YJIbTATOB OOYYEHHUS, OIICHUBAHHE YCBOEHHOI'O
Marepuaia, OllEHKa KaueCTBA U YPOBHS MMOJTYYEHHBIX 3HAHUI, KOPPEKIUS IIaHA

U crioco0a IeUCTBHs IPU HEOOXOAUMOCTH.

Ilo3nasamenvhole



Obyuarowuiics noyYuUm 603MOACHOCMb 011 POPMUPOBAHUSL CLEOVIOUWUX

nosnasamenvHolx YV/[: [ NOUCK U 8bl0eleHUue UHDOopMayuu;

O aHaJIM3 YCJIOBUM U TpeOOBaHUM 3a/1auu, BEIOOD, COMTOCTABICHUE U
000CHOBaHME crioco0a perieHus 3a1a4u;

O BbIOOp Haubosee 3 (PEKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4i B
3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBHIA;

O BBIJIBIKEHHE U 00OCHOBAHUE TMITOTE3bI, BBIOOP crocoda eé
IPOBEPKH;

0 CaMOCTOATENIFHOE CO3aHNE AITOPUTMA JACITEIHLHOCTH MPU PEIICHUN

po0JIeM TBOPUYECKOIO U TIOMCKOBOTO Xapakrepa; [ YMEHUS XapaKTePU30BaATh
BELICCTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM;

O OIMCBHIBAHUE CBOMCTB: TBEPBIX, )KUJIKUX, TA3000pa3HbIX BEILECTB,
BBIZICJICHUE UX CYLIECTBEHHBIX IPU3HAKOB;

O N300pa’keHNE COCTaBA MTPOCTEHMIINX BEILIECTB € IIOMOILBIO
XUMHYECKUX (GOPMYI U CYIIIHOCTH XUMUYECKUX PEAKIIUI C ITOMOIIBIO
XUMHAYECKUX YPAaBHEHUM;

0 MIPOBEJICHNE HAOIIOICHH, ONTMCAaHNE TPU3HAKOB U YCIOBHI TEUECHHUS
XUMHYECKUX PEAKINN, BBINIOJHEHNE XUMHUECKOTO DKCIIEPUMEHTA, BBIBOJIBI HA
OCHOBE aHaJIM3a HaOIIOAEHUH 3a SKCIIEPUMEHTOM, PELEHUE 3a/1a4, [I0Ty4E€HUE

XUMUYIECKON MHPOPMAIINH U3 PA3TNIHBIX UCTOYHUKOB; [ YMCHHE
OpPTraHW30BBIBATh UCCIICIOBAHUE C IEII0 MTPOBEPKH TUIIOTES;

0 YMEHHE JIeJIaTh YMO3aKIIOUeHUS (MHIYKTHBHOE U TI0 aHAJIOTHH) 1
BBIBOJIBI; [ YMEHHE O0BEKTUBHO OIICHUBATh MH(POPMAITUIO O BEIIECTBAX H
XUMHUYECKUX TIPOIeccaX, KpUTHYECKH OTHOCHTHCS K TICEBIOHAYYHOM
uH(pOpMAITHH.

Kommynuxamusnule

OOyyJaronuics MOJIYIUT BO3MOKHOCTD JUII (POPMUPOBAHUS CIIETYFOIIIHX
KOMMYHHUKATUBHBIX Y Y /]

0 MOJIHOE ¥ TOYHOE BBIPA)KEHUE CBOUX MBICIEH B COOTBETCTBUU C 3a7a4aMu U
YCIOBUSIMU KOMMYHUKAIINU;

0 azeKBaTHOE MCIOJIb30BaHNE PEUEBBIX CPECTB JJIsl yIaCTUS B TUCKYCCUH U
apryMeHTaIlii CBOEH MO3UIINH, YMEHHE MPEICTaBIISITh KOHKPETHOE COIep KaHne C
COOOILIEHHEM €r0 B MUCbMEHHON U YCTHOM opMe, onpesieieHre crnoco0oB
B3aMMOJICUCTBUS, COTPYIHUIECTBO B MIOMCKE U cOOpe nHpopmaIuy;

0 onpeneneHue cnoco00B B3aUMOIEHCTBUS, COTPYIHUYECTBO B MIOUCKE U
cobope nHdopmaiiuu, yyactue B Auajore, jiaHUPOBaHUE OOIIMX CIIOCOOOB
paboThI, MPOSIBIICHNE YBAXKUTEIHHOTO OTHOIICHUS K IPYTHM YYaIIUMCSI; OTIICAHNE



COACPIKAHNA BBIITOJIHACMBIX I[CI\/'ICTBHI\/'I C OCJIbIO OPUCHTUPOBKH B IIPCAMCTHO-
Hp&KTH‘I@CKOﬁ ACATCIIbHOCTH, YMCHUS YYHUTbIBATh PAa3HbIC MHCHUSA U CTPECMHUTHCS K
KOOPpAWMHAIHUH PA3JINYHBIX HO3I/IL[I/Iﬁ B COTPYAHHUYICCTBC,

0 popmynrpoBaTh COOCTBEHHOE MHEHHE U MTO3UIUIO, apIyMEHTHPOBATh U
KOOPJIMHUPOBATH €€ C MO3ULUSAMHU MApTHEPOB B COTPYIHUYECTBE MPU BHIPAOOTKE
OO0IIEero pelIeHusl B COBMECTHOM J1€ATEIbHOCTH;

0 OCYIIECTBIATh B3aUMHbBIN KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIITh;

0 mIaHupOBaTh OOIIHE CIIOCOOBI pabOThI; OCYIIECTBIIATH KOHTPOJIb,
KOPPEKIUIO, OLIEHKY JAeUCTBUN MapTHEPA, YMETh YOSKIaTh;

0 UCIONIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPENICTBA I OTOOPAKEHUSI CBOUX
YyBCTB, MBICJIEH, MOTHBOB U OTPEOHOCTEI; OTOOpaXKaTh B peUH

(onrcanue, 0ObSICHEHNE) COIEPIKAHUE COBEPIIIAEMBIX JEeHCTBHI, KaKk B (popme
T'POMKOM COLIMATM3MPOBAHHOM pedH, Tak U B (popMe BHYTpEHHEH peun;

0 pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCIIOIb3Ys CPEJCTBA YCTHOU
Y TUCbMEHHOM KOMMYHHKAIIUU MIPU paboTe ¢ TEKCTaMH Y4eOHHUKA U
JOTIOJIHUTENILHOM TUTEPaTypOil, CIPaBOYHBIMU TAOJIMLIAMU, POSIBIISATH
TOTOBHOCTH K YBa)KEHUIO NHOM TOUKH 3pEHUS MIPU 0OCYKIEHUU PE3y/IbTaT OB
BBITIOJIHEHHOM paOoThlI.

Ilpeomemmnuwie pezynomamot O0yuaiowuiicss HAYYUMCsL:

0 npUMEHSATh OCHOBHBIC METO/IbI TTO3HAHUSI: HAOIIO/ICHHUE, U3MEPEHNUE,
AKCIIEPUMEHT;

0 onuChIBaTh CBOMCTBA TBEPABIX, )KUIKHUX, TA3000pa3HbIX BEIIECTB, BBIICIS
WX CYIIECTBEHHBIE TPU3HAKY;

0 pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MacChl BEILIECTB, AaTOMHO-
MOJIEKYJISIPHOU TeopuH; [ pa3nuyaTb XUMHUUECKUE U (PU3NYECKHE SABIICHUS,

0 Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEaKIINi;

0 cobnonath npaBuia 6e30macHoi paboThl MPU MPOBEICHUH OIBITOB;

0 monb30BaThCs 1a00paTOPHBIM 000PYAOBAHUEM U MTOCYAOM;

0 mony4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATD UX;
XapaKkTepru30BaTh (PU3NUECKHE U XUMUUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHUYECKUX COCIMHEHUN, IPOBOIUTH OIBITHI, TOATBEPKIAOLINE
XUMHYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

0 pacKpbIBaTh CMBICH MOHSITHUSL «PACTBOP», BBIYUCIATH MACCOBYIO JOJIFO
pPacTBOPEHHOIO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON
MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;



0 xapakTepu30BaTh 3aBUCUMOCTb (DU3MUECKUX CBOMCTB BEUIECTB OT TUIA
KPUCTAJNIMYECKON PEIIETKH, ONPENEIIATh BUI XUMUYECKOM CBA3H B
HEOPraHUYECKUX COCTUHEHUSX;

0 pacKpbIBaTh OCHOBHBIE TIOJIOKEHHS TEOPHH JIEKTPOIUTHYECKON
JUCCOLIMALIMM, COCTABIISITh YPABHEHUS dJIEKTPOJIUTUYECKON TUCCOLUAIIMN KUCIIOT,
IeJI0uei, CoJIel U peakuii MOHHOro 0OMeHa; [] pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIIbHO-BOCCTAHOBHUTEJIBHBIX PEAKIIUH, ONPENEIATh OKUCIUTEND U
BOCCTaHOBHTEJIb, COCTABJISITh YPABHEHHSI OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKuunii;

0 Ha3bIBaTh (PaKTOPHI, BIUSIIOLINE HA CKOPOCTh XUMHUUYECKOM peaKkiuu;

0 XxapakTepu30BaTh B3aUMOCBSI3b MEXK]ly COCTaBOM, CTPOEHUEM U CBOMCTBaMU
HEMETAVIOB U METAJUIOB; [ ] IPOBOAMTH OIBITHI 10 NOJYYEHHUIO U U3YYEHUIO
XUMHUYECKUX CBOWCTB Pa3IMYHBIX BEIIECTB;

0 rpaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TOBCETHEBHOM KU3HHU.

Ooyuarwwuiica noayuum 603M0OHCHOCIb HAYYUMbCA:

0 BBIABUIATH U MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3blI 0 XUMUUECKHUX
CBOMCTBaX BEIIECTB HA OCHOBE X COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYIATh
B XMMHUYECKUE PEAKIUH, O XapaKTEPE U NMPOAYKTAX Pa3IUYHBIX XUMAUECKUX
peaKLunii;

0 XapaKTepU30BaATh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHABJIMBATh IPUUYUHHO-CJIEACTBEHHBIC CBSA3U MEXKIY TaHHBIMU
XapaKkTEPUCTUKAMU BEILIECTBA;

0 COCTaBJIATh MOJIEKYJISIPHBIE U TTOJIHBIE MOHHBIE YPABHEHMUS 10
COKpAILEHHBIM HOHHBIM YPABHECHUSIM;

0 mMpOTrHO3UPOBAThH CITIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCITUTEIbHBIC UITH
BOCCTAaHOBHUTEJILHBIE CBOWCTBA C YUETOM CTEIICHEN OKUCJIEHUS JIEMEHTOB,
BXOJSIIIAX B €T0 COCTAB;

0 BBIABUIATh U MPOBEPATH IKCIIEPUMEHTAIILHO TUMOTE3bI O PE3YIbTATaAX
BO3/ICHCTBUS Pa3IMIHBIX (JaKTOPOB HA M3MEHEHNE CKOPOCTH XUMHUIECKON
peakiuu;

0 UCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS JJIs1 SKOJIOTHYECKU IPaMOTHOTO
IIOBEJCHUS B OKPYXKAIOLIEH CPEE;

0 UCTIONB30BaTh MPUOOPETEHHBIC KIIFOUEBbIC KOMITETEHIIUU MPU BHITIOTHEHUU
IIPOEKTOB U PEIICHUH Y4€OHO-UCCIIeI0BATEILCKUX 3a/1a4 10 U3YUYEHHUIO CBOMCTB,
CIOCOOOB MOJMYyYEHUs U PaCiO3HABAHUS BEIIECTB;

0 0OBbEKTUBHO OLICHUBATH MH(GOPMAIIUIO O BEIIECTBAX U XUMHUYECKUX
nporeccax;



0 oco3HaBaTh 3HAYECHUE TCOPCTUICCKUX 3HAHMU 110 XUMUH JJIA HpaKTquCKOﬁ
ACATCIIbHOCTH 4YCJIOBCKA, CO3/1aBaThb MOJACIN U CXCMbI IJIA pCIICHUS y‘IG6HBIX u
II03HABaTCJIbHBIX 3aJa4, IIOHUMAThb H€O6XOI[I/IMOCTB CO6J'IIOI[€HI/ISI HpeI[HI/ICEIHI/Iﬁ,
npemparaCMbiX B MHCTPYKIUAX 110 MUCITOJIb30BAaHUIO JICKAPCTB, CPCACTB OBITOBOM
XUMUHU U JP.

DopMbI KOHTP 0JI1
Dopmuposanue UKT-komnemenmuocmu obyuarowuxcsi Y UEHUK HAYIUTCS:

- HCTIONB30BaTh pa3Hble NPHUEMBbl MOMCKa HWH(POpPMAIMM HA  TEPCOHATHLHOM
KOMITBIOTEpE B 00pa3oBaTeJIbHOM  MPOCTPAHCTBE C  HCIOJIH30BAHUEM
o0opynoBanus 1u(ppoBoi 1abopaTopuu;

- ICTIONB30BaTh PA3JIMYHBIC CIIOCOOBI XpaHCHUS W BU3YyaIHM3allud WHGOpMAIUK, B
TOM 4uce, B rpadguyeckor Gpopme

Dopmuposanue KOMnemeHmMHOCMU 6 00J1acmu OnbIMHO-IKCREPUMEHMATbHOU
U NPOEKMHOU 0eamelbHOCmuU

VY4eHUK Hay4uTCs TIAHUPOBATH U BBIMOJIHATH Y4€OHOE UCCIEIOBAHUE U YUCOHBIN
MPOEKT, HCHONB3Yysd OOOpYAOBaHHE, MOJEIU, METOAbl, MPUEMBI, aJECKBaTHbIC
ucciieayeMoil npodieme.

YUeHUK TOMYyYUT BO3MOXXHOCTH HAYYUTHCS CAMOCTOSITENIBHO 3aJyMbIBAaTh,
MJIAHUPOBATh W BBHITIOJIHATh Y4EOHOE HCCIIeIOBaHHE, YYEOHBIM M COIMATbLHBIN
IPOEKT MO €CTECTBEHHOHAYYHOU HAIIPaBJIECHHOCTH.

Yuem pesynomamoe eneypounoii oeamenvnocmu

Dopmvl u nEpUOOUUHOCIb KOHMPOJISL

Bxo0Hoti konHmpo.ib TPOBOAUTCS B Havalle y4eOHOT0 rojia i MPOBEPKU HadaTbHBIX
3HAaHUN U YMEHUI 00y4aromuxcsl.

Texywuti Konmpo.ib TPOBOJUTCS Ha KaXJIOM 3aHITUU B (OpMe Iearorndeckoro
HaOJIFOICHHUS.

Tecmosbiti KOHMpPO.Ib OCYILIECTBISIETCS 10 OKOHYAHUU U3YUEHUS KaXKIO0Tro pa3jena.
IIpomesicymounas ammecmayusi TPOBOJUTCS B KOHIIE ydyeOHOro rojga B (opme
3aIIUTHl TPOEKTA, TO3BOJIIET IPOBECTH AaHAIU3 PE3YJbTATUBHOCTH OCBOCHUS
00y4arOUIMMUCS OCHOB OIBITHO-3KCIEPUMEHTAIBHON U MPOEKTHON AESITEIbHOCTU
JTAHHOTO Kypca BHEYPOUHOH EeATEIbHOCTH « IKCTIEPUMEHTAIbHAS XUMUS.

Kpumepuu oyenku pe3ynomamoe 0c60enus npozpammol Kypca

Pabota o0yuaromuxcsi OLEeHUBAETCS IO TPEXYPOBHEBOM IIKaJe, MpeAnoaratonei
HaJIM4YME CIEIYIOUIMX YPOBHEH OCBOEHHMSI MPOTrPAMMHOrO Marepuaia: BBICOKUM,
CpPEIHUN, HU3KUM.



Bbicokuii ypoBeHb: 00y4aronIuiicss JEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BATEIbHOM NEATEIbHOCTH, MPOSIBIISIET HUHUIIUATHBY,
HE TPOITYCKAET 3aHATUS 0€3 YBaKUTEIbHOW MPUUYUHBI, TEMOHCTPUPYET BBICOKUH
YPOBEHb 3HAHMI M KOMIIETCHIIMM, BIAJECET HAa BBICOKOM TBOPYECKOM YPOBHE
MPUOOPETEHHBIMU B XOJ1€ U3YYEHUS TPOrPAMMBbI YMEHUSIMUA U HaBBIKAMH;

CpenHuii  ypoBeHb: OOyYalOmIUMCA JAECMOHCTPUPYET OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTENIbHOM NEATEIbHOCTH, MPOSBISIET XOPOLIUH
YpOBEHb 3HAaHUN W KOMIIETEHUMW; WHULMATUBBI HE MPOSBISET, HO CIOCOOEH
NOJJIEP’)KUBATh MHUIIMATOPA B TIPEjIaraéMoM ToJie IEITeIbHOCTH, B JOCTATOYHOM
CTENEeHU BIAJEET MOJydaeMbIMM B XOAE€ HM3YUYEHHUsI MNpPOrpaMMbl YMEHUSIMU U
HaBbIKAMU;

Huskuiik  ypoBeHb: oOydJaromuiics  JEMOHCTPUPYET  HEJOCTATOYHYIO
OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pA30BATENIbHOW JEATENBbHOCTH,
MOCEIIAET 3aHATHUS OT Ciy4yas K CIIy4ar, IOKa3bIBAE€T Y/IOBJIETBOPUTEIbHBIN
YPOBEHb 3HAHUM W KOMIIETEHIIM, B IEJIOM €1a00 BIAJEET MOIYy4a€MbIMU B XOJ€
W3Y4YEHHUS TPOrpaMMBbl YMEHUSIMU U HABBIKAMU.
DopMBblI pe3yJIbTATOB OCBOCHUS IIPOIrPAMMbI BHEYPO4YHOI 1eATeIbHOCTH:
1.OT™MeTKa YpOBHSI JOCTH)KEHUN OO0y4aromerocss B JIMCTE€ I€Aaroruyeckoro
HaOIIOACHUS;

2.3anMcu B KypHasie Y4€ra O pe3ylbTaTUBHOCTH Y4YacTHsl OOydaroIIUXcCs B
MEpPONPUATUAX PA3HOTO BUAA M YPOBHA (IMIUIOM, IpaMoTa, OJarolapHOCTb,
Apyroe);

3. 3anucu B xKypHasle yu€Ta 00 yJaCTHH B BbIE3THBIX MEPOIPUSATHUAX.

OueHnka TecTOBBIX padoT.

TecTbl, cocTosNME U3 IATH BOIMPOCOB MOXHO HCIIONB30BaTh IOCIE H3YyYEHHUS
Kaxaoro marepuana (ypoka). Tect u3 10—15 BompocoB wucnoiab3yercs st
nepruoanYecKoro KoHTpoJs. Tect n3 20—30 BonmpocoB HEOOXOAUMO UCTIONIb30BATh
JUIS1 UTOTOBOT'O KOHTPOJIs. [Ipy oLleHMBaHUM MCTIONB3YETCS CAEAYIONIas Kana: I
TECTa U3 MATU BOIIPOCOB * HET OLIMOOK — OIIEHKA «5»;

* OZIHAa OLIMOKA - OLIEHKA «4»;

« IB€ OIIMOKU — OIIEHKA «3»; * TP OMIMOKU — OIICHKa «2.

Jus recta u3 30 BOmpocos:

« 25—30 mpaBUIBHBIX OTBETOB — OIICHKA «5»;

+ 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»);

« 13—18 npaBUIbHBIX OTBETOB — OIIEHKA «3»; * MEHbIIE 12 MpaBUIILHBIX
OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepat onieHnBaeTcs o CIeAYIOMIMM KPUTEPUSIM:

« coOt0/IeHne TpeOOBaHUM K ero 0(hOopMIICHHUIO;



« HEOOXOAMMOCTb U JIOCTATOYHOCTD JIJIsl PACKPBITUSL TEMBI IPUBEICHHON B TEKCTE
pedepara nunpopmaruu;

« YMEHHE 00y4Jaronerocsi CBO0OHO U3J1araTb OCHOBHBIE UJIEH, OTPA’KEHHBIC B
pedepare;

* CHOCOOHOCTH 00YYaIOIIEerocs MOHITh CYTh 33/]aBaEMbIX UJICHAMHU
aTTECTAIIMOHHON KOMUCCHU BOMIPOCOB U C(HOPMYTUPOBATH TOYHBIC OTBETHI HA
HUX.

Ouenka npoekra.

[IpoekT oreHuBaETCS MO CIEAYIONUM KPUTCPHUSIM:

« coOI0IeHne TPEOOBAHMM K €ro 0POPMIICHUIO;

*« HEOOXOTUMOCTD U JOCTATOYHOCTH JIJISl PACKPBITHS TEMbI IIPUBEACHHON B TEKCTE
MpoeKTa HH(POPMAIINH;

* yMeHUE 00YyJaromerocsi CBO0OTHO M3J1araTb OCHOBHBIC HJICH, OTPAKEHHBIE B
MIPOEKTE; * CIIOCOOHOCTH 00YJArOIIETOCS MTOHAThH CYTh 33/1aBA€MbIX YJICHAMHU
aTTECTAIMOHHON KOMHCCHHU BOIPOCOB U C(OPMYIIMPOBATH TOYHBIC OTBETHI Ha
HUX.

Temamuka uccnedosamenpbCKux u npoeKmMHvLX paoom c

ucnonv3oeanuem obopyoosanusn yenmpa « Touka pocmay:

1. VBydyeHue HIENOYHOCTH Pa3IMYHbIX COPTOB MbLIA U MOIOUIUX CPEICTB.

2. HHpuxaTopHbIE CBOWCTBA PA3JIMYHBIX PACTEHUH U I[BETOB (C ONpeIeICHUEM
pH pacTtBOpOB).

3. OrmnpeneneHue kauecTra xjieObomekapHO MyKH U xJeoa.
OmnpeneneHue Ka4yecTBa KUCIOMOJIOYHBIX MPOAYKTOB.

5. OmnpeneneHue 3aBUCUMOCTU M3MeHeHUs1 pH 11eIbHOr0 U MacTepru30BaHHOTO
MOJIOKA OT CPOKOB XPaHEHHUSI.
N3ydenue 3¢pHeKTUBHOCTU Pa3TUYHBIX COJIEBBIX TPEJIOK.
KoHcTpynpoBaHne «XMMHUUYECKUX TPETOK», OCHOBAHHBIX HA XUMHYECKUX
peaKIusx.
CunTe3 «ManmaxuTa» B Pa3IUYHbIX YCIOBUSX.
N3yuyeHne Koppo3uH Kelie3a B Pa3INUHbIX YCIOBUSX.

10. BimstHuE cBETa M KMCIOPO/Ia HA CKOPOCTh PAa3JI0kKEHUs pacTBOpa HOAUAA
KaJIusl.

11. OnpezeneHne KauecTBa BOJOIPOBOJHON BOJBI.

12. JKéctkocth Bosibl. CIOCOOBI OTpeeeHust >KECTKOCTH BOIBI.

13. bymaxknas xpomarorpadus. XpomaTorpadpuyeckoe pa3ieieHue BEIECTB.

14. XpycTajibHOE CTeKJI0. MOXXHO JIM UCOIb30BaTh JUIsl XpaHEHUS UL ?



II. COAEP KAHUE YYEGFHOI'O KYPCA
XUMMUS 9 kiaace 60a30BbIiE 68 U

Beoonwii uncmpyxmasic no Th. Xumus — Hayka SKCIIEpUMEHTAIbHAS.

Jemoncmpayuonnwtii 3xcnepumenm Ne 1. O3naxomnenue ¢ 1a00pamopHsvim
000pyoosarnuem; npuémnl 6e30nacHoil padbomul ¢ HUM. BXOIHOE TECTUPOBAHUE
10 TEOPETUYECKUM U MPAKTUUECKUM 3HAHUSIM 3a 8 Kj1acc

Pasgen 1. MHoroobpasue XMMUYeCKUX peakumii B 3KcnepumeHTanbHoi xumum (154) Tema 1.
Xumunueckue peakuum (6 4) Mpakmuyeckaa paboma Ne 1 «llpasuna mexHuku 6eszonacHocmu npu
pabome ¢ nabopamopHbim ob6opydoeaHuem. Mpasuna nonv3oeaHus HazpeeamenbHoIMU

yempoiicmeamu» OBP B 3KCriepuMEHTAIbHOW XUMUU

Jlabopamopuwiii onim Ne | «3ydeHue peakiuu B3auMMOJACHCTBUS
cynb(duTa HATpUsl C MEPOKCUAOM Bojopona» TemnoBoil 3h(EeKT XUMHYECKUX
peakuuii. [ToHsiTue 00 3K30- U SHIOTEPMUUECKUX pEAKIUsIX. /JeMoHcmpayuoHHbll
onvim Ne 2 [Ipumepsl dK30- U 3HAOTEPMHUUYECKUX PEAKLUMN.

Lemoncmpayuonnwiti oneim Ne 3 «TeroBoit 3G heKT pacTBOPEHUS BEIIECTB
B BOJIe» CKOpPOCTh XHUMHUYECKHUX PEAKIUU

Jlemoncmpayuonnwiii onerm Ne 4 BzaumoaelicTBue ILMHKA C COJISTHOM U
YKCYCHOM KHCJIOTaMu. B3auMoJieiiCTBUE TPaHYJIMPOBAHHOTO IIMHKA M ITMHKOBOM
NbUIM ¢ coyisiHOM  kucioToil. BzammopeiictBue oxcuna meau(Il) ¢ cepuoit
KUCJIOTOM pa3HOM KOHUEHTPALIMU TPU Pa3HBIX TEMIIEpATypax.

Jlabopamopmuwiii oneim Ne 2 «3menenne pH B X0/1€ OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuuit»y Ilpakmuueckasa padboma Ne2. H3yuenue enuanusn
YC06UIl NPOBEOEHUA XUMUYECKOU peaKyuu Ha eé ckopocmb. Jlabopamophuviil
onvim Ne 3 «CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHOW CITIOCOOHOCTH
metauioB» lloaroroska k ['MA

Tema 2. DuekTposuTuyeckas aucconuanus (9 1)

DJIEKTPOJIUTUYECKAsT JUCCOLMAIUs — TJIaBHOE YCJIOBUE MPOTEKAHUS
peakuuii B pacTBOpaXx.

Lemoncmpayuonnviii onvim Ne4 VcuplTaHME pacTBOPOB BELIECTB HA
ANEKTPUUYECKYIO TPOBOJAMMOCTH. JIBM)KEHHWE MOHOB B JJEKTPUYECKOM IIOJIE.
Jlemoncmpayuonnvii  onotm  Ne5  «ONEKTPOJIUTBI U HEIJIEKTPOJUTHI»
DIIEKTPOAUTUYECKAS] AUCCOLMAIUS KUCTIOT, IIEJI0YEH U COJIEH.

Jlabopamopuwiii onim  No4. V3MeHeHHE OKpACKM HHAMKAaTOPOB B
pa3nuuHbIX cpenax. CuibHbIe U cIa0bIe 3JIEKTPOIUTHI.



Jlabopamopuwiit onvim Ne 5. «CuibHble U ciaOble AJIEKTPOJIUTHI»
OnpeneneHne KHUCIOTHOCTU-OCHOBHOCTH CpEIbl TMOJNYYEHHBIX PAcTBOPOB C
MOMOIIBIO0 UHANKATOPA U JaTYUKA SIEKTPONPOBOJHOCTH

Jlabopamopuwiii  oneim  Ne 6 «3aBUCUMOCTb  AJIEKTPO-TIPOBOTHOCTH
PacTBOPOB CHJIBHBIX DJICKTPOJUTOB OT KOHIIEHTpAIlMd MOHOBY» Peakuuu MOHHOTO
oOMeHa.

Jlabopamopuwiii onbim Ne 7 «BzaumoneiicTBre ruipokcuia oapus ¢ CepHOM
KucioToi» Peakiuu noHHOro oOMeHa.

Jlabopamopuwiii oneim Ne 8 Peaknum oOMeHa MeEXAy pacTBOPaMH
AJICKTPONHTOB. Jlabopamopuwiii onvim Ne 9 «OOpa3oBaHHE COJeH aMMOHHS U
u3ydeHue ux CcBoucTtB» Ilpakmuueckasa paooma Ne3. «Onpeodenenue
KOHUenmpayuu coau no 31eKmponpoeoonocmu pacmeopa» ['iipoan3 coyeu.

Iloaroroska xk ' A

Ilpaxkmuueckaa paooma Ned. Pewienue 3kcnepumeHmaibHulX 3a0a4 no
meme «Inekmpoaumuyeckasa ouccouuayusny. Th TecToBblii KOHTPOIL 10
pasneny «MHoroodpasme XHUMHYECKHX peakluii B IKCIEPUMEHTAIbHOH
XHMHUH

Pasgesn 2. IIpakTHKyM 10 HM3y4YeHHMI0O CBOMCTB IPOCTBHIX BelIEeCTB:
HEMETAJLJIOB U METAJLJIOB, UX coeAuHeHui (394)

Tema 3. CBoiicTBa rajioreHos (5 4)
I"anorensl: pu3nyYecKre 1 XUMUYECKUE CBOMCTBA
Jlemoncmpayuonnwvii onotm Ne6 OuU3ndecKkne CBOMCTBA TAIIOIECHOB.

Jlabopamopmuwiii onerm Nel() Pacio3HaBaHue COJISTHON KUCIIOTHI, XJIOPUIOB,
OpomMu0B, HOAUAOB U Hoxa. Xiyop. CBONCTBA M MPUMEHEHHE XJIOpA

Jlemoncmpayuonnsiti onvim Ne 7 «3ydenne GU3HNUECKUX U XUMUYECKHUX
CBOMCTB xJi0pay Jlabopamopnoii onvim Nell. OrGenuBaroniye CBOMCTBa XJiopa
CoenuHeHus rajloreHoB. XJI0pOBOAOPO/I.

Lemoncmpayuonnvii  onvim  Ne§ IlonydyeHue XJIOpOBOJIOpOAA 151
pacTBOpEHHUE €ro B BOJE.

Jlabopamopuwiii oneim  Nel2. B3auMHOE BBITGCHCHHE TaJOTCHOB W3
pPacTBOPOB UX COJICH

Jlabopamopuwiii onvim ~ Nel3. Pacmno3HaBaHHW€ COJISHOM KHCJIOTHI H
XJIOpUA0B, OpomunioB, noauaoB Ilpakmuueckas padoma Ne 5. «Onpedenenue
co0epIHCanus Xaopuo-uoHoe ¢ numoesoii 6ooe» Iloarororka k ' MA



Tema 4. CpoiictBa kucjopoaa u cepbl (7 1) Kucnopon: noiydenue u
XUMHYECKUE CBOMCTBA.

Lemoncmpayuonnsiii onvim Ne 9. «llonydenue u cobupanue KUcIopoaa B
1a00paTOpUM U 3aN0JIHEHUE UM Ta30METPa»

Jlabopamopmuwiii onvim Nel4. «'opeHre cepbl Ha BO3YXE U B KHCIOPOJIE»

Jlabopamopmuwiii oneim Nel5. «["opeHue >xene3a, Meau, MarHus Ha BO3yXe
u B kucioponae» Cepa. XuMHUueCKue CBONCTBA CEPBI.

Lemoncmpayuonnsiti onvim Nel() . AnnotrponHble MOIU(UKAIUU CEPBI.
O3HakomileHHE C oOpa3uamu cepbl U €€ NPUPOJHBIX COEAMHEHUU.

CoeauHeHus cepbl: CEPOBOAOPO, CepOoBOIOpoAHAs KucaoTa. Cynb(uabl.

Jemoncmpayuonnwviti onotm Nell OOpa3upl TPUPOIHBIX CyIbPUAOB U
cyJib(aToB.

Jlabopamopmuwiii onvim Nel6. KauecTBeHHBbIE peakIuu Ha CYJb(UI-HOHBI
B pacTBOpE.

Jlemoncmpayuonnwii onvim Nel2 «llonydeHne cepoBoa0Opoaa U U3YYEHUE
€ro CBOMCTBY.

Jlabopamopuwiii oneim Nel7 «CuHte3 cepoBogopoja. KauecTBeHHBbIE
peakiuu Ha cepoBoaopoa U cyabuasy CoenuneHus cepol: okcun cepbl (IV),
CEpPHUCTAasi KUCJIOTA U €€ COJIU.

Jlabopamopmuwiii onvim Nel8 KauecTBeHHBbIE peakIuu Ha Cyab()UT- HOHBI B
pactBope. Jemoncmpayuonnsiii onvim Ne 13. «I3yueHre cBOMCTB CEPHUCTOrO rasa
U CepHUCTOM KucaoThy CoenrHeHUs cepbl: okcu cepbl (VI), cepHas Kkuciaora u ee
COJIH.

Jlabopamopmuwiii onvim Nel9 KauecTBeHHBbIE peakIy Ha CyJib(paT-uOHbI B
pacTBope.

CBoiicTBa CepHOI KUCIIOTHI.

Jlabopamopnwiti onvim Ne2() W3ydyeHuwe CBOWCTB CEPHOM KHUCIOTHI
ITogroroska k I'MA

Tema 5. CoiicTBa azora u ¢pocdopa (9 4)

A3BOT: pU3NYECKUE U XUMUYECKHUE CBOMCTBA. AMMUAK.



Lemoncmpayuonnvii onoum Nel4 Tb IlomydyeHue ammuaka ©  €ro
pacTBOpEHUE B BOJE.

Jlabopamopmuwiii oneim Ne 21 «OCHOBHBIE CBOWCTBA aMMHaKa

Ilpakmuueckaa paboma Ne 6. «llonyuenue ammuaxa, uzyuenue e2o
ceoicme).

Coxu aMMOHHS.
Jlabopamopmuwiii onvim No22
B3aumoneiictBue cosiel aMMOHHUSI CO IejiodyaMy A30THas KHUCIIOTA.

Lemoncmpayuonusie onvimol NeNel5-17: «[Tonyyenue okcuaa azora (IV) u
u3y4deHue ero cBoictBy; «Oxucinenue okcuaa azora (I) mo oxcuma azora (IV)»;
«BzaumoneiictBue okcuaa azora (IV) ¢ Bogol 1 KUCIOPOAOM, MOTYUEHUE a30THOU
KUCIIOTBDy Jlabopamophwiti onvim No 23. VI3ydeHue CBOMCTB a30THOW KHUCIIOTHI

Ilpakmuueckaa paooma Ne 7. «Onpedenenue HUmMpam-uoHo8 &
numamenbHom pacmeope» Coiau a30THOW KUCIIOTHI — HUTPATBHI.

Lemoncmpayuonnsiti onvim Nel8 OOpa3ibl MOPUPOJIHBIX HUTPATOB U
docdaros.

Jlabopamopuwiii onvim Ne24 O3HakOMJIEeHUE C a30THBIMH U (OCHOPHBIMU
yao0peHusaMu. PacnosHaBaHue a30THBIX yI0OPEHHI.

Jlabopamopuwiii onoim Ne 25 «OmnpeneneHrue aMMHAYHOM CEIUTPHI U
MOYEBUHbBD»

®dochop. Coequnenust dochopa: oxcua docdopa (V), oprodochopnas
kuciora u ee comu. Docdopusie ynoOpeHus: JJemorncmpayuounwviti onvim Nel9
O6pa3ubl  kpacHoro ¢docdopa, okcuma dochopa (V), npupoanbix docdaros.
Jlabopamopmuwiii oneim Ne26 «l'openne cepbl U (Qocdopa Ha BO3AYXe U B
kuciopone» Jlabopamopuwiii oneim Ne27 (O3HaKOMJIGHHE C a30THBIMM U
dbochopasiMu ynooperusimu. [loaroroska k 'MA

Tema 6. CBoiicTBa yriepona u kpemuus (7 4)

VYrnepon, ¢duznueckue cBOMCTBA. AJUIOTPOIHUS yriepoja: aimMas, rpadur,
KapOuH, QysuiepeHbl. XUMUYECKHUE CBOICTBA YIiepoja.

Jemoncmpayuonnviti onotm Ne2() Moneni KpUCTAJUIMYECKUX —PEIIETOK
anmaza u rpadura. OKcHUIbI yIiaepoa. YTapHbId U YIJIEKUCIBIA Ta3bl. YTOJbHAS
KHUCIIOTa, KapOoHaThl /Jemoncmpayuonnwiii onvim Ne2] OOpa3ubl MPUPOAHBIX
KapOOHATOB W CHJIMKATOB.



Jlabopamopmnwiii onvim Ne28 KauecTBeHHass peakiusi Ha YIJICKUCIBIA Tas3.
Jlabopamopmuwiii onvim Ne29. KauecTBeHHasi peakiusi HA KapOOHAT-MOH.

Jlaboparopusiii onbIT Ne 30 «B3aumopeiicTBUE H3BECTKOBOW BOJBI C
VIIIEKUCIIBIM Ta3zom» IIpakmuueckasn paooma No8. «llonyuenue okcuoa y2nepooa
(IV) u uzyuenue ezo ceoiicme. Pacnoznaeanue kapoonamoey.

Kpemnuii n ero coennHeHusI.

Jlemoncmpayuonnwvii onvim Ne22 OOpa3upl NPUPOJHBIX KapOOHATOB U
CUJIMKATOB.

Jlabopamopwuwiii  (3anumamenvusviti) onoim Ne 31 «BwipaniuBanue
BOJIOPOCJICH B CHIIMKATHOM KJIEE)

Iloaroroska x ' MA

KontponbHoe TectupoBanue mo moapasgeay «lIpaktukym mo
HU3y4Y€eHHIO CBOMCTB MPOCTHIX BelleCTB HEMETANJIOB HX COeAHHEHMID)

Tema 7. O0mue 1 MHAUBUAYAJbHbIE CBOMCTBA MeTALI0B (11 4)

OO6uue (Qusnueckue M XMMHYECKHUE CBOMCTBA METAJLIOB:  PEAKIUU C
HEMETAJUIAaMU, KHCIOTaMH, COJSIMH. BOCCTaHOBHUTENIbHBIE CBOWCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUAN PAJT HANPSKEHUN METAIIJIOB.

Jlabopamopmusiii oneim Ne32. BzauMoaeicTBUE METAUIOB C PacTBOPaMHU
cosieii. B3aumoselictBue MeTaioB (Maruus, IIMHKa, ’keje3a, MeJI1) C paCTBOpaMHU
KHUCJIOT

Jlemoncmpayuonnwiii onoim Ne23. VI3yueHune o0Opa3iioB METAIOB.
[enounbie metanabl. CoeIMHEHNUS ET0YHbIX METAIOB

Jemoncmpayuonnwiii onvim Ne24 B3auMoIeiCTBUE 1IEIOYHBIX METAIIOB C
BOJIOM.

CsoiicTBa mMEJI0YHO3CMCEIbHBIX METAJIJIOB U UX COGHHHGHHﬁ.

Jlemoncmpayuonnwviti onetm Ne25 BzauMoJecTBUE MIETOYHO3EMEIbHBIX
METaJIOB C BOJIOH.

OO0pa3ibl BaKHEUIIUX MPUPOJIHBIX COEIUHEHUI MarHusi, KaJbLUs.
CBoiicTBa coeMHEHNN Kb, JKeCTKOCTh BOAEI

Jlabopamopuwit onvim Ne33. O3HakoMJI€HHE CO  CBOMCTBaAaMU U
PEeBpAIEHUAMH KapOOHATOB U TUIPOKApOOHATOB. JlabopamopHuviti onvim No34.
Ycrpanenue )KeCTKOCTH BOJIBI B IOMAITHUX YCIOBUIX CBOMCTBA ATFOMUHUS



Jlemoncmpayuonnwvii onvim Ne26. B3auMoJI€ICTBUE aTIOMUHHUS C BOIOM.
OOGpa3iibl BOKHEUIIMX MPUPOAHBIX  COSAMHEHHM amfoMUHHS  AMOOTEPHOCTH
OKCHJIa M THUJPOKCHUJA AJTFOMHHUSL.

Jlabopamopmuwiii onvim Ne35. TlomydeHue THIPOKCHIA AaIOMUHUS U
B3aMMOJICHCTBUE €r0 C KUCIOTAMH M IIEI0YaMHu.

Keneso.

Jlemoncmpayuonnsiti onvim Ne27. O6pasupl pyn skenesa. Cxuranue xesuesa
B KHCIIOpoAe Hu Xxyope. Jlabopamophwiii onoim Ne 36. «OKHCIICHHE KeJie3a BO
BJIQKHOM BO3JIyXE»

CBoiicTBa COCTMHEHUN >KeJie3a: OKCUJIOB, THAPOKCUAOB U cojelt xxeneza(ll
u III).

Jlabopamopmnwiit onvim Ne37 Tlonyuenue runpoxcuoB xene3a(ll) u (I1) u
B3aMMO/ICHCTBHE WX C KUCIIOTAMHU U MIEI0YaMHU.

IIpakTnueckas padora Ne9. PemieHne sKCepuMEHTaIbHBIX 3a7ad I10
TeMe «OOIue U MHAUBUAYAIbHbIE CBOMCTBA METAJUIOBY.

Iloozomoesxa k ' A

KouTposbHoe TecTupoBanue 1o nojapasaeny «lIpakTukym no u3ydeHuro
CBOMCTB MPOCTHIX BEMIECTB METAJIOB WX COCIUHEHUI»

Pasges 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJILHONM W  INPOEKTHOM
aesaTeqbHOCTH (124)

TexHuka O€30MACHOCTU MPHU BBINOJHEHUU CAMOCTOSATENIbHBIX OIBITOB U
HKCIIEPUMEHTOB B JIOMAIIHUX YCJOBHUSX M C HCIOJIBb30BaHHEM O00OpYIOBaHUS
XUMUYECKOM JTa00paTOpHH.

IIpakTtuyeckas padora Ne8. OOpamenue co crekiom (crubaHue
CTEKJITHHOM TPYOKH, M3rOTOBJIEHHE: MUMETKH; KalWUIIPOB; MPOCTEHIINX Y3IIO0B;
MPOCTEUIINX TPUOOPOB)

XUMHUYECKUUN aHAIN3: KAUYECTBEHHEIN U KOJTNUYECTBEHHBIN

Teopernueckue OCHOBBI  OINBITHO-)KCIEPUMEHTAIBHOW W NPOEKTHOU
JEATEIbHOCTH.

Br160op Tembl npoekTa. [lnannpoBanue nesTenbHOCTH.

IToaroroska npoekra. Co0op nHGpOpMAILMH MO JaHHOU TeMe. MojeTipoBaHue
IIPOEKTHOM AEATEIIbHOCTH.

Brimonnenue y‘l€6HBIX IMPOCKTOB, OIIBITHO-9KCIICPUMCHTAJIbHBIX pa60T.

IIpakTnyeckue padorbl Ne8-12 no TeMaM MPOEKTOB ydalIuXxcs



[ToaroroBka y4eOHBIX TPOEKTOB K 3aLIUTE

IIpomexyTouHas arrecTanus. 3alIUTA POEKTOB
ITogroroBka k I'IA, BIIP: pelieHne npakTUKO OPUEHTUPOBAHHBIX 3aIaHUI

ITogroroska k 'MA, BIIP: pemenne npakTHKO OPUEHTUPOBAHHBIX 34 1aHUI

O6o0uieHne, cucTtemMaTu3aluus W KOPPEKLHS
3HAHUM Yydalmxcsl 3a Kypc «DKCIepUMEHTalIbHAas
XUMHs», 8 kjacc. TecToOBbIi KOHTPOJIb.



3. KAVIEHJIAPHO-TEMATHUYECKOE IINTAHNPOBAHHUE

Ne Tema ypoka Ili1anupyembie pe3yiabTarhl Koa- /laradupopmanu Ucnoiss
n/n IIpeamMeTHbIE JInunocTHbie YY ]| MeTanpeaMeTHbie | BO OHHast OBaHHNE
YV YV JACOB noaaep:KKa 000pyno
YUeOHUK BaHMs1
Pyosumuc | «Touka
L'E., pocTa»
Denvoman
@.I'. Xumusi:
9 xu.
BBenenue B Kypc «IKCnepuMeHTAIbHASE XUMHUSA-9» (2 4)

1. | Beoonwtit uncmpykmasc | Jlatb nonsitue o | 1.MotuBauus Haydenuss K. VY. 1 TexHuk
no Th IPEaIMETS NPEeAMETY XUMUs 1.Pa3pemenue a
Xumus ~ —  Hayka | XUMHH. 2.Pa3BuBaTh 4yBCTBO KOH(ITUKTA Ge3omac
OKCIIEPUMEHTATbHASL. Ccopmuposars | TOPIIOCTH 32 POCCHHCKYIO ) Yipagenue HOCTH B
TP ) IEpBOHAYAJIbHbIE | XUMUYECKYIO HAYKY ITOBEIeHHEM KaGHHET
,f)l:;v:z,n;z?auuonnbm :)peozxc;TeaIlEg:;{;ﬂ: ) iil}:;};:{B;:HoaTquCKoe napraepa ILY VI, © XUMILI
O3nakomnenue c TAROKE O HpOCTI’ﬂX 1-CDOPMHPOBaHI:Ie HEHTpa
nadopamopuvim " CTOMKHEIX MO3HABATEIbHOU «Touka
000pydosanem; NPUEMBL | perecTBax; nean Pocray.
fezonacHoil pabomol ¢ 6) HAYATE » CumBonbl SHAKOMC
HUM. dhopMUpoBaTh XUMHYECKUX TBO C

YMEHHE AJIEMEHTOB 0bopyno
BaHUEM.




XapaKkTepPU30BaTh
BCILICCTBA,
UCTIONB3YS st
ATOrO 1504
buznueckue
CBOMCTBA.

«  XUMHYECKHUE
dbopmyIb [
Tepmunsl [
Ananus u
CUHTE3
P.YV/.
1 .Ilenenonaranue u
TJIAHUPOBAHUE.

BxoaHoe
TEeCTUPOBAHME
TeOpeTHYeCKUM
NPaKTHYEeCKUM
3HAHHUAM 3a §

KJ1acc

mo

Pa3znes 1. MHoroo0pa3ue XuMU4eCKHX peaKluii B IKCIEPUMeHTAJIbHOU XxuMuu (154)

Tema 1. Xumuueckue peaxyuu (6 u)

Ilpakmuueckasn
paboma No

1

«lIpasuna mexnuxu

oezonacnocmu
pabome

npu
c

YmeHnune

TIOJTE30BAThCS
HarpeBaTeIbHBIMH
npubopamMu

Pa3BuBaTe ymeHns PeryasituBHbIe:
OLICHUBATh CUTyaluio U OCyIecTBISAIOT
OMEpaTUBHO NPUHUMATh MOLIATOBBIN
KOHTPOJIb 110
pe3ysbTary

pelieHue,

JlaTunk
TeMIiepa
TypHI
(Tepmon
apHbIN),




1a00pamopHbvim
00opyoosanuem.
Ilpasuna
nOJ1b308aHUA
HazpesamenbHbIMU

ITo3naBarebHBIE:
CrposT peueBoe
BBbICKa3bIBaHHE B
YCTHOU

CIIUPTOB
Ka

ycmpoiicmeamuy, Th

HAXOIUTH
aJIcKBaTHEIE
CIIOCOOBI
B3aUMOJICHCTBHUSI
c

OJTHOKJIACCHUKAM
U BO Bpems
MIPOBEACHUS
MIPAKTUYECKON
paboTHLI.

U TIMCbMEHHOH (hopme
KomMMmyHuKaTHBHBIE:
VY4YuThIBaIOT pa3Hbie
MHEHUS U CTPEMSITCS
K KOOpJMHALINHT
Pa3IMYHBIX MO3ULUN
B COTPYJIHUYECTBE




OBP B
AKCIEPUMEHTAIbHON
XUMUHU

Jlabopamopmubwtii onvim
Ne 1 «H3yuenue
peaxkyuu
e3aumooeiicmeus
cyavpuma nampus ¢

nepoKcuoom
6éooopooa» Th

3HaTh ONpPENEIICHUs
OKHCJIMTEIIbHOBOCCTAaHOBUTEILHOM
peaKIuu, OKUCIUTEIS,
BOCCTAHOBUTEIA. Y METh
ypaBHUBATh
OKHCIIMTEIIbHOBOCCTAHOBUTEILHEIC
peakinu, pa3bsCHATH MPOLIECCHI
OKHCJICHHSI M BOCCTAHOBJICHHS,
MIPUBOJIUTH TIPUMEPHI
OKHCINUTEIIFHOBOCCTAHOBUTEIIBHBIX
pEAKIIUN.

dopmupoBaTh
MOTHBALIMIO K
LeJICHAIIPaBJICH-
HOM
MMO3HABATEIbHOU
JIEeATEeIIbHOCTH,
OCO3HAHHOE,
YBaXUTEILHOE U
n00poKeIaTebH
0€ OTHOIIEHUE K
Apyromy
YEJI0BEKY, €ro
MHEHHUIO,
MHPOBO33PEHUIO.

IlosHaBaTebHbIC:
BBIOMPAIOT OCHOBAHUS
u

KpUTEpPUU IS
KJaccupukanu
peakuuii
peoOpa3oOBHIBATH
nH(popMaluio u3
OJTHOTO

BHJIA B IPYTOU U
BBIOMpATH I ce0s
yaoOHyto hopmy
dbukcanuu
MpEeACTaBICHUS
uHdopMamn
PeryasituBHble:
BBIJIBUTAIOT BEPCUU
penieHus npooJIeMbl,
OCO3HaBaTh KOHEUYHBIN

pe3yJsbTar
KoMMyHuKaTHBHBIE:
OTCTanBaTh CBOIO
TOUKY 3peHuUs,
MPUBOAUTH
apryMEHTHI,
MOATBEPIK1as] ux

dakTamMu paznnyaTh

§1,

JlaTuuk
TEMIIEPaTypPhl
IJIATUHOBBIN




B YCTHOM
MHEHHE,
JOKa3aTeIIbCTBa,
TUIIOTE3bI, TEOPUH

peun

TemnnoBoit 3¢ ekt
XUMHYECKHUX PEaKIIUH.
[Tonsitue 00 »K30- U
HAOTEPMHUYECKUX
pCaKITUsX.

Jemoncmpayuonnoiii
onvtm Ne 2

3HaTh

KJacCU(PUKAIIMOHHBIM  MPU3HAK
TEPMOXUMUYECKUX pEaKIHil.
[lonumarh 3Ha4Y€HHE TEPMHHOB:
TErI0BOM S(PPeKT XUMHUECKOU
peaxiu, TEPMOXUMUYECKOE
ypaBHEHUE  pEaKIuu, 0JK30- U

OHAOTCPMHUUYCCKUC

DopMHUPOBATH
LIETIOCTHOE
MHPOBO33PEHUE,
COOTBETCTBYIOII
ee
COBPEMEHHOMY
YPOBHIO

PerynsiTuBHbIe:
BBIJIBUTAIOT BEPCHU
peleHust IpoodIeMBL,
OCO3HABaTh KOHEYHBIN
pe3ynbTar
ITo3naBaTe/bHbIE:
BBIOMPAIOT OCHOBaHUS
u

§2

JlaTuuk
TEMIIEPATypPhI
IJIAaTUHOBBIA




Ilpumepvr 5x30- u
9HOOMEPMUUECKUX
peaxyuul.

Jlemoncmpayuonnolii

onvim Ne 3
«Tennoeoii 3¢hghexm

pacmeopenun eeuiecme

6 600¢e)

pa3BUTHSA
HayKH.

KPUTEPHH TS
KJ1accuukauu
peakuuii
npeoOpa3oBbIBAThH

peakuuu. YMeThb
3aIMChIBATh
TEPMOXUMUYECKHUE
YPaBHEHUSA
peakuui u
BBIYUCIIATH
KOJINYECTBO
TEIJIOTHI 10
TEPMOXUMUYECKOMY|
YPaBHEHUIO

peaKkiuu.

uH(popmaIuio us3
OJTHOTO

BHUJa B IPYTrOW U
BBIOMpATH 151 ceOs
yaoOHyto popmy
bukcauuu
MIPEICTaBIICHUS
nHpopMaIu




CxopocTtb XUMHUYECKUX|
peakuuii
Jlemoncmpayuonnbiii
onvim Ne 4

Bzaumooeiicmsue yumka c
CONAHOU U YKCYCHOU
KUCIOMamu.
Bzaumooeiicmesue
2PAHYIUPOBAHHO20
YUHKA U YUHKOBOU NbLIU
C COJISIHOU  KUC/IOMOU.
Bzaumooeticmesue
okcuoa  meou(ll) ¢
CepHOl KUciomou
PAasHoU  KOHYeHmpayuu
npu DAa3HbIX
memnepamypax.

Jlabopamopubwtit oneim Ne
2 «H3menenue pH 6 xo00e
OKUCTUMEIbHO-60CCMAHO-
sumenvuvix peakyuity Th

3HaThL
onpeJieNIeHUe
CKOPOCTH
XUMHYECKOMN
peakuuu u €€
3aBUCHMOCTb OT
YCIOBUM
MPOTEKAHUS
peaKkumu.
ITonumarsn
3HAYCHHE
TEPMHUHOB
«KaTaau3aTopy,
CUHTHOUTOPY,
«pepMeHTBI».

®opMHUpOBaTH
MOTHUBALIMIO K
LeJIeHANIPaBIECHH
on
MO3HABATEIbHOU
NEeATEeNbHOCTH,
OCO3HAHHOE,
YBOXKUTEIBHOE U
n00poXKenaTeibH
0

PeryasitTuBHbIC:
CaMOCTOATEIBHO
OOHapYXUBAIOT U
bopMyIHpPYIOT
npooiemy.
ITo3HaBaTe/ibHBIE:
BBISIBJIIIOT IPUYUHBI U
CJICACTBUS SIBJICHUH,
CTPOSAT JIOTUYECKUE
paccyXaeHus,
YCTaHABJIMBAIOT
MIPUYUHHO —
CJIEJICTBEHHBIE CBSI3U
KoMMyHuKaTHBHBIE:
YUHUTBIBAIOT Pa3HbIC
MHEHUS U CTPEMSITCS
K KOOpJMHAILIUU
Pa3JIMYHBIX MMO3ULIUH B
COTPYAHUYECTBE,
hopMyIUPYIOT
COOCTBEHHOE MHEHHE
Y TTO3UIIUIO

83

Jatuuk pH




Ilpakmuueckas paboma | YMETb ONpenensaTh, Pa3BuBarh PeryasiTuBHbIE: Jlatunk
Ne2. H3yuenue enruanun | xak U3MEHHUTCA YMEHHS OcCy1ecTBIAoT HaIPSDKCHUS
ycnosuii nposedenus CKOpOCTh peakuuu | OLECHNBATD MOIIArOBbIA KOHTPOJIb
Xumu4eckou 0] BJIUSTHUEM CUTyallul0 H 10 pe3ybTaTy
peakyuu Ha e€ CKOPOCHb. | pa3UYHbIX ONCPATHBHO Io3HaBaTe/IbHBIE:
T ¢axropos TIpHHHAMATDH CTposT peueBoe
PCIHICHHC, BBICKa3bIBAHUE B
HAXOIUTh N
aJIcKBaTHbIE yCTHOM H
CHOCOGEL MUCbMEHHOU (hopme
p3auMofeiictes  [KOMMYHHKATHBHbIE:
C VY4YUTBIBAIOT pa3HbIE
OJIHOKIIACCHUKAaM MHEHUS U CTPEMSATCH
M BO BpeMs K KOOpAMHAIINH
IIPOBEICHNUS Pa3INYHBIX TO3UIIANA
IPAKTUYECKOit B COTPYIHHYECTBE
paboTHL.
Jlabopamopnuwiit oneim Ne | 1.3akperuieHue 1. Ymenue K.YV .
3 «Cpasnumenvuasn 3HAHUW U OpPUEHTHUPOBATHC Y MEHUE
xapaxkme- MPaKTHYECKHUX,
pacyeTHBIX
pucmuka HABBIKOB Y4-CSl. o Ha CaMOCTOSITEJIBHO
60CCMAHOGUMENbHOTL 2.YMeHue peuath TUIIOBbIE | IOHUMaHHUE OpPraHU30BBIBATh
cnocodonocmu MIPUMEPHI IPUYUH yuebHoe

memannoe» Th
IToaroroska xk ' A

KOHTPOJIbHOU3MCPUTCIIbHBIX ycrexa

MaTepuaoB

g B3aUMOJENCTBHE B
rpymre




yueOHOMH
JEATEILHOCTU

ILYVA.

VYMeHue:

. OCYILIECTBIISATh
aHaJIN3 O0OBEKTOB C
BBIJCIICHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

. OCYILIECTBIISATh
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
n3 yacren. P.YY /L.
YMeHus:
1.OcymiecTBasTh
UTOTOBBIN U
MOIIaroBbIM
KOHTPOJIb IO
pe3yJbTary; 2.
AJnlekBaTHO
BOCIIPUHUMATh
OILICHKY YUYUTEJIS;

3. Paznuuatk crioco0
U pe3yabTaT
JICHCTBUS

Tema 2. Inexmporumuueckan ouccouuayus (9 u)




DIIEKTPOIUTHYECKAS
JACCOLIMALINS — TJIaBHOE
YCJIOBUE MPOTEKAHUS
peaKkuuii B pacTBOpaXx.
Jemoncmpayuonnoiii
onvim Nod

HUcneimanue  pacmeopos
sewecma Hal
NEKMPUYECKYIO
nPOBOOUMOCb.
Heuoicenue uonos @

INEeKMPUUECKOM no.Je.
Jlemoncmpayuonnulii
onvim Ne5
«Inekmpoaumot u

HédleKmpoiumaosl»

3HaTh ONpeAeIICHHs
MOHATUH «3JIEKTPOIIUT,
CHEDIEKTPOIIUT,
«QIIEKTPOJIUTUY ECKas
nucconuanusy. Y MeThb
WJUTIOCTPUPOBATH
MpUMepaMy HU3y4EHHbIE
TIOHATHS U OOBSICHSTH
MPUYUHY
BJIEKTPOIPOBOTHOCTH
BOJIHBIX PAacTBOPOB COJIEH,
KHCJIOT U IIEJI0YEH.

dopmMupoOBaATH PeryasituBHbIe:
CTaBAT OTBETCTBEHHOE y4eOHYIO
3aJ1a4y, OTHOLIEHUE K

OTNPEACIIAIOT YYEHUIO,

MOCIIEA0BATEILHOCTh
TOTOBHOCTbh H

IIPOMEKYTOUHBIX LIEJIEH
CIIOCOOHOCTh K C YUETOM

KOHKPCTHOTI'O
CaMOpPa3BUTHIO pe3yibTara,
COCTAaBIIAIOT 1 IUIaH U aJITOPUTM

caMo00pa30BaHU ACHCTBUIM
10. Pa3BuBath

Ilo3HaBaTe/bHBIE:
KOMMYHHUKATHBH

CaMOCTOSITEJILHO YIO

BBIJICTISIIOT
KOMITIETEHTHOCTh  (hOPMYITHPYIOT ,
yMEHHE MO3HABATEIbHYIO
)b, YBAXaTh UHYIO

UCIIONIb3Ys 001IHe
TOUKY 3pEHUS MIPUEMBI PEIICHUS
3amad npy  KoMMyHMKATHBHBIE:
00CyXJIeHU! KouTpomns u

86

JlaTunk
BJIEKTPO-
MIPOBOJAHOCTH




OIICHKA MPOOJICMBI. JNEeUCTBUM
napTHepa

10.

DJIEKTPOIUTHYECKAS
JTUCCOLALIHS KHCJIOT,
IEI0YEU U

3HaTh ONpPENCIICHUS
MOHSITHH «KHCJIOTa,
«OCHOBAHHE», «COIb» C

®opmupoBars PerynasiTuBHble:

OTBETCTBEHHOE CTaBAT  y4eOHYIO

OTHOLIEHUE K 3ajauvy,
OINPEAEIAIOT

87

PeakTuBbl 1
XUMHYECKOE
000py/moBaHHE




coJIeH.
Jlabopamopnbtii
onvim No4,
H3menenue
OKpacku
UHOUKAMOPO8 6

PAa3IUuHbIX Ccpeodax.
Th

TOYKM 3pPEHUSI TEOPUU
AJIEKTPOIUTHIYECKOU
IUccolranu. YMeEThb
O0OBACHATH O0IIHE
CBOMCTBA KHCJIOTHBIX
WILEJIOYHBIX PACTBOPOB
HaJIMUMEeM B HUX HOHOB
BOZIOPOJIa U
TUJPOKCUIMOHOB
COOTBETCTBCHHO, a
TaKXXE€ COCTaBJISATH
YpaBHEHUS
AJIEKTPOJIUTHIYECKOU
JTIMCCOIMAIIAN KHCJIIOT,
OCHOBAHHMM M COJICH.

YUYEHHUIO,
TOTOBHOCTh H
CIIOCOOHOCTh K
CaMOpPa3BUTHIO

u
caMmo00pa3oBaHU
10.

IIOCJIEI0BATENBHOCTD
ITPOMEKYTOYHBIX LIEJIEN
C Y4€TOM KOHKPETHOTO
pe3yabpTaTa, COCTABIIIOT
IJIaH U aJTOPUTM
JNEUCTBUN
ITo3naBaTe/bHbIE:
CaMOCTOSITEJILHO
BBIACIISIIOT
bopmynupyroT
II03HABATEIIBHYIO LENb,
UCIIOB3Ys 00IIIHe
IIPUEMBI PELICHUS 3a1a4
KoMMyHuUKaTHBHBIE:
Kontpons u onenka
JNEUCTBUI MapTHEpa

PeakTuBbl 1
XUMHYECKOE
o0opyoBaHue




11.

CunpHble U cradbie
AIIEKTPOJIHUTHI.
Jlabopamopnuutii onvim
Ne 5. «Cunovnoie u
cnaovle I1eKmpoIunmol)
Onpedenenue
KUCTOMHOCMU-
OCHOBHOCMU CPeObl

NOJIY4€HHbIX pacmeopos C
noMoubro quuKamopa u

oamuuka
INEKMPONPOBOOHOCHIU,
Th Jlabopamopuuuii
onvim Ne 6
«3asucumocmow
9NEeKMPONPOBOOHOCIU
PAcmeopo8 CUNbHbIX
9NEKMPOIUMOE OM
KOHYEeHmpayuu UoHos,
Th

3HaTh  OMNpEeAEeNcHUs
MTOHATUHI «CTEIEHb
BJIEKTPOJIUTHYECKON
JUCCOLMALIANY,
«CHJIbHBIE
AIEKTPOIUTHD,
«CIa0BIEIIEKTPOTIUTHI.
Ilonnmars pasHUIlY
MEXIy CWIbHBIMU U
CJ1a0bIMU
AIEKTPOIUTAMU

DopMHPOBATH
OTBETCTBEHHOE
OTHOIIICHUE K
YUEHHUIO,
TOTOBHOCTh H
CIIOCOOHOCTh K
CaMOPa3BUTHIO
u
camoo0Opa3oBaHu
10.

PeryiasiTuBHBIE: CTaBAT
yueOHYI0 3aj1auy,
ONPENEISAIOT
IIOCJIEI0BATENBHOCTD
IIPOMEKYTOUYHBIX LIEJIEH
C Y4E€TOM KOHKPETHOTO
pe3yabpTara, COCTABIIIOT
IJIaH ¥ aJITOPUTM
IeUCTBUH
IlosHaBaTejbHbIE:
CaMOCTOSITEIILHO
BBIJIEIISIIOT
bopMyIHpPYIOT
ITO3HABATEIBHYIO LIEIIb,
UCIOJIb3YS 001IIHe
IIPUEMBI PELICHUS 3a1a4
KoMMyHuUKaTHBHBIE:
KoHTposb 1 onenka
JNEVCTBUM MapTHEPA

88

JlaTuuk
3JIEKTpPO-
MIPOBOJTHOCTH




12. | Peakiuu HMOHHOTO | 3HAaTh onpezenenue | @opmupoats  Ilo3HaBaTe/bHBIE: 8 9 | latumk
oOMeHa. peakuuin MOHHOTO | MUPOBO33PEHHUE, CaMOCTOSATEIIBHO AJEKTPO-
Jlabopamopnolii oOMeHa, ycioBusi  ux | COOTBETCTBYIOUIL BpIestOT IIPOBOJHOCTH,
ONnbIM No 7 | IPOTEKaHMUA. Ywmerp | €€ bopMyIHPYIOT J103aTop
«Bzaumooeiicmeue COCTaBJATh MOJIHbIE U | COBPEMEHHOMY  rjo3HaABAaTENIbLHYIO LEIb, 00béMa
2uopoxcuoa fapus c¢ | COKpAEHHbIC HOHHblC | YPOBHIO UCTIONB3Ys 00IIue KHUIKOCTH,
cepnoii Kuciomoi» , | YPABHEHNS PasBUTHA IPHEMBbI PELICHHUSI 33,184 610- peTKa
TE HEOOpaTUMBIX pEaKIIHii HayKH, KoMMyHuKaTHBHBIE:

[oxroroska k TUA u Pa3bACHATH KOMMYHHKATHBH KoHTposb 1 onieHka
HUXCYIIHOCTb, yio JEVCTBUIM MapTHEPA
npuBOmHTe  TpHMepsr | KOMICTCHTHOCTD
peakuuin wouHoro | y13a>1<eHI/Ie K
oOMeHa, WAyIHUX 10 MHOU TOHKC
KOHI. 3peHUsl TpU

00CYXXJIeHUU
pPE3YIBTATOB
BBIIIOJITHEHHOU
paboTHI.




13.

Peaxkuuu nonnoro oomeHa.
Jlabopamopuwtit onvtm N

8
Peaxyuu obmena mesxncoy
pacmeopamu
anekmpoaumos, Th
Jlabopamopuwtii onvim
N 9

coneu

«QOopa3zoeanue
AMMOHUA U

U3yueHue ux ceoiicme,
Th 1loaroroska xk I A

YMeTp NpUMEHSTH
TEOPETUUYECKUE
3HaHUS Ha
MPaKTHKE,
OOBSACHSATH
PE3YyIABTAThI
ITPOBOJIUMBIX
OIBITOB,
XapakTEPU30BaTh
YCIOBUS
MPOTEKAHUS
peakuuii B
pacTBopax
BJIEKTPOJIUTOB 10
KOHIIA.

Pa3BuBartsh
YMCHHUS
OLIEHUBATH
CUTYalluI0 |
OIEPATUBHO
PUHUMATh
penieHue,
HAXOOIUTH
aJIcKBaTHLIE
CIIOCOOBI

BSaHMOHGﬁCTBHH

C

OTHOKJIACCHUKAM

U BO BpeMs
IIPOBENCHUS

MIPAKTUYECKON

paboTHI.

PeryasituBHble:
Ocy1iecTBIsAIOT
MIOLIArOBbIA KOHTPOJIb
10 PE3YJIbTATY
ITo3naBartebHbIE:
Crtposr peueBoe
BBICKA3bIBAHHE B
YCTHOM U
MUCbMEHHOU (popme
KoMMyHUKAaTHBHBIE:
YYUTBIBAIOT pa3HbIE
MHEHHUS U CTPEMSITCS
K KOOpAWHALIUU
Pa3IMYHBIX MO3UIAMN
B COTPYAHUYECTBE

ITOBTOPUTH

89

JlaTunk
3JIEKTPO-
TIPOBOJIHOCTH




14. | Ilpaxmuueckas paboma | YMeEThH ®opmupoBare  PeryiasitTuBHbIie: Peaktussl u
No3. OCYIIECTBIIATh MHPOBO33PCHHUE, CTaBIT yYCOHYIO XUMHUYECKOE
«Onpeodenenue XUMUYECKUE COOTBECTCTBYIOI  33a4y, ONPEACIIAIOT o0opymoBaHue,
KOHUeHmpauuu coau no | ONbITHl Ha 3HaHUE | €€ NOCJIEA0BATEILHOCTh JATYUK
INEeKMpPOnpPo8OOHOCMU Ka4eCTBEHHBIX COBPEMCHHOMY  IIPOMEKYTOYHBIX DIEKTPO-
pacmeopa», Th peaxium; YPOBHIO L[EJIEN C y4ETOM MIPOBOJTHOCTH

COCTaBIISATh pasBUTHA KOHKPETHOTO
TMTOJIHBIE u | HayKH, pe3yabTara,
COKpAIIEHHBIE KOMMYHUKATUBH  ¢6crapnaroT mman u
VOHHBIE y1o AINTOPUTM JEHCTBUI
ypaBHEHHUSI KOMICTCHTHOCTE  T]g3paparennnbie:
HeoOPaTUMBIX M YBOKCIIC K camocrosiTensHO
peaKun p | AHOM TOHKE BBIACIISIFOT
Pa3bACHSATH yx | SPCHIA 11PN bopMyIHpyIOT
CYILLHOCTb. obcyxreHHn MO3HABATEIbHYIO
Xapakrepuzoparp | PE3Y/IPTATOB _ LieNb, HCIOJIb3Ys
ycnosusi Tedenus | SPHIOTHCHHOM - o611pe npuemsr
peakuui, UAynmx paboTsL. peuieHus 3aaad

00  KOHLA, B KoMmMmyHuKaTuBHBIE:
pacTBOpax KonTposs u onieHka
JJIEKTPOJIUTOB. JNEUCTBUM NTapTHEPA

15. | T'uoponus coneu. 3HaTh ®opmupoBats  PeryasiTuBHbIE: §10 PeakTuBbI 1
IToaroroska x ' A ONPENCIICHUE OTBETCTBEHHOE  BHOCAT HEOOXOIUMBIE XUMHUYECKOe

rujposin3a cojew. | OTHOLICHHE K KOPPEKTUBLI B o0opy0BaHKe
YMeTh onpenessaTs| YICHHIO, JICCTBHUE TIOCJIE €T0

XapakTep Cpelbl

TOTOBHOCTb H
CIIOCOOHOCTh K

3aBEPIICHUS HA
OCHOBE €ro U y4eTa




PacTBOpPOB COJIEH
[0 UX COCTaBy.

CaMOpa3BUTHUIO  XapaKTepa CACITaHHbIX
5 OInOOoK.

Ilo3HaBaTeJIbLHBIC:

caMmo00pa30BaHU CTPOSIT PeUEBOE

10. BBICKA3bIBAHUE B
YCTHOU U
nMCcbMEHHOU (hopme
KoMMyHuKaTUBHbBIE:
KOHTPOJIUPYIOT
JICUCTBUSI TapTHEpa

16.

Ilpaxkmuueckasa paboma
Ned. Pewuenue
IKCHEPUMEHMATbHBIX
3a0au no meme
«Inekmpoaumuueckan

ouccouuauusny. Th

YmeTh
IIPUMCHSTH
TEOPETHUECKHUE
3HAHMS Ha
MIPaKTHKE,
OOBSICHSTH
pe3yabTaThl
MIPOBOIUMBIX
OIIBITOB,
XapaKTeprU30BaTh
YCIIOBUS
MPOTEKAHMUSI
peakuui B

PazBuBare  PeryjiiTUBHBIC: YMEHUS
Ocy1iecTBIsIIOT

OLICHUBATH MOMIaroBbI KOHTPOJIb
CUTYyallUI0 | 1o pe3ynbTary
OrepaTUBHO Ilo3naBaresbHbBIE:
MIPUHUMATD CrposT peueBoe

pelleHne, BBICKa3bIBAaHUE B YCTHOU
HaXOJUTh U MUCbMEHHOHU (hopme
aJIeKBaTHbBIC KomMmyHnkaTuBHbIE:
CrocoObl  YUHTBIBAIOT pPa3HbIE

B3aMMOJICUCTBUS MHEHUS U CTPEMSITCS K
C KOOpJIMHALUU

IToBTOpUTH,
o
Y4EOHUKY
Marepual
rnasbl 11

PeakTusnl u
XUMHUUYECKOE
o0opy/moBaHUE




pacTBopax
AIEKTPOJIUTOB [0
KOHIIA.

OAHOKJIACCHUKaM pPa3JIMYHbIX HOSI/IHI/Iﬁ

BHW BO BpCMA COTPYAHHYCCTBC

IIPOBEICHUS

MPAKTUYECKON pabOTHI.

17.| TecToBbIii KOHTPOJIb | YMETh ®opmupoBars  PeryjasiTUBHBIE: [ToBTOpUTH
no pazoeny | UCIIOJIb30BAThH OTBETCTBEHHOE  OCYILECTBIISIOT 1o
«MHoroodpasue PHOOpEeTéHHbIe | OTHOLIEHWE K MOIIAroBbIM u y4e€OHUKY
XHMHYECKHX Ppeakuuil | 3HaHus. y4EHHUIO, MTOTOBBIH  KOHTPOJIb MaTepual
B JKCIIEPHMEHTAILHOI TOTOBHOCTL M IO PE3yJIbTATY. IJ1aBbI
XM CIOCOOHOCTh K

CaMOpPa3BUTHIO
u
caMmo00pa3oBaHu
10.
Pasznen 2. IIpakTukyM 10 U3y4€eHHMIO CBOMCTB NMPOCTHIX BENIECTB: HEMETA/UIOB U METAJLJIOB, UX coeuHeHui (394)
Tema 3. Ceoiicmea zanozenos(S u)

18. | l'ayorensl: pusndeckre u | 3HATH ®opmupoBars  PeryjasiTUBHBIE: 8§12 Peaktussl u
XUMHUYECKUE CBOMCTBA 3aKOHOMEPHOCTH | HEJIOCTHOC [Inanupyror cBon XUMHYECKOEC
Jlemoncmpayuonnulii W3MEHECHUS MHMPOBO33PCHHUC, 11eMCTBUSA B CBS3U C o0opyI0BaHKE
onwvin Ne6 CBOICTB COOTBCTCTBYIOI  myocTaBiIeHHOM
Duzuueckue ceolicmad sneMeHToB B A- | €€ 3aa4ei U yCIOBUSIMHM
2AI02CHO8. rpymmnax. YMmerp | COBPEMCHHOMY  ee permenmst
Tabopamopuiii onvim aBaTh YPOBHIO ITosHaBaTeabLHBIE:

Nel0 XapaKTEepUCTUKy | PASBUTHA CraBsar u
9JIEMEHTOB- HayKH. (GOpMYyITUPYIOT TSN U




Pacnosnasanue consnoti
KUCI0Mbl, X10PUO08,
OPOMUO08, UOOUOO8 U
rooa.

Th

rajoreHoB Mo HX
MOJIOKEHUIO B
MEPUOINYECKOMN
Ta0INIlE U
CTPOCHUIO
aTOMOB.

po0JIeMBbl YpOKa
KomMmyHuKaTHUBHBIE:
AJlekBaTHO
UCTIOJIb3YIOT PEUYEBBIC
CpencTBa ISt

a3 pexTruBHOTO
pelIeHus
KOMMYHUKaTHBHBIX

3ana4 JIMYHOCTHBIE:

Pa3BuBaror
0CO3HAaHHOE
OTHOIIICHHE K CBOMM
COOCTBECHHBIM
MOCTYIKaM
19. | Xnop. CaoilicTBa U 3Harb cBoiictBa | DopMupoBaTh PeryasiTuBHbIC: §13 Amnmapar s
PUMEHEHHUE XJIopa XJIOpa Kak IIEJIOCTHOE Paznuuaror crocob u IpOBeIEHUs
Jlemoncmpayuonnbwiii IpoCTOro MHUPOBO33PCHUC, pe3ysbTaT ACUCTBUSA XHA- MUYECKHIX
onvim Ne 7 «M3yuenue | BELIECTBA. YMETh COOTBETCTBYIOIL  JJg3paBaTesbHBIE: IPO- I[ECCOB
puszuueckux u | COCTaBIATH W ce Bnazeror o0mum (AIIXP)
xumuueckux ceoiicme | OOPACHATH C COBPCMCHHOMY  mipeMoM peLueHust
xaopa» TOUYKU 3PEHUSA YPOBHIO 3amau
Jlabopamopnotit onvim | OKUCICHIA 1 Pa3BHITIA KomMMyHHKaTHBHbIE:
Noll. BOCCTAHOBJICHUA HayKH. HOFOBapI/IBaIOTCH o
ypaBHEHUS COBMECTHOM
peaKIum, JIESITEIILHOCTH,




Omobenusaroujue ceolicmad
xnopa,
Th

XapaKTEPUIYIOIIUX
XUMHUYECKUE
CBOMCTBA XJIOpA.

npuxoas K o01meMy
PELICHUIO

20.

CoenrHeHMs TaJIOTeHOB.
XJIOpOBOAOPO/I.
Jlemoncmpayuonnbwiii
onvim No§

llonyuenue
XJ10p08000P0oIoa U
pacmeopeHue e2o 8 800e.

Jlabopamopuwtit onvim
Nel2, Bzaumnoe
8blMECHEeHUe 2a102€HO8
U3 pacmeopos ux coetl,
Th

Jlabopamopnuwtii onovlm
Nel3. Pacnosnasanue
COJISIHOU KUCTIOM®bL U

X710pU008, OPOMUI08,
uoouoos, Th

3HaTh CcHocod
MOJTy4EHUS
XJIOPOBOAOpO/Ia B
nabopaTopuu u
YMETh COOMpATH
€ro B NIpPOOMPKY,
KoJI0y. YMeTh
XapaKTeprU30BaTh
CBOMCTBA
XJIOPOBOJOPO/IA.

BocnuTteiBaTh
POCCHUICKYIO
TPAXIAHCKYIO
UICHTUYHOCTD:
MMaTPUOTHU3M,
JIF00OBb 51
YBAKCHUE K
OreuecTBy,
YyBCTBO
rOpJI0CTH 3a
OT€YECTBEHHYIO

HaYKY.

Ilo3HaBaTebHbIE:
BnaneroT o0mum
IIPUEMOM DPELICHUS
3a/1a4
KomMmMmyHuKaTHBHBIE:
JloroBapuBatorcst 0
COBMECTHOU
NEATENbHOCTH,
MPUXOMST K 00IIeEMy
PELIEHUIO.
PeryasitTuBHbIC:
[Lmanupyrot cBOM
JICUCTBUS B
COOTBETCTBUH C
MTOCTaBJICHHOM
3a7a4ed U YCIIOBUSIMHU
ee

peanu3aunu

§14

PeakTuBnl u
XUMHUYECKOE
o0opyI0BaHKE




21.

Ilpakmuueckas padoma
Ne .

«Onpeoenenue
CO0epPIHCaHUs XaA0puo-
UOHO6 6 RUMBEGOIL 800
Th

3Hate o0mme u
WH]JIUBUyaTbHbIC
CBOMCTBA COJITHOM
KHUCJIOTBL. YMETh
OTJINYAaTh
COJISIHYIO KHUCJIOTY
U e¢ Ccolum OT
IpPYyTUX KHUCIOT H
COJICH. YMeTh
MIPUMEHSITh
TEOPETUYECKUE
3HAHUSA Ha
MPaKTHUKE,
O0BIACHSITH
PE3yIIbTATHI
MIPOBOJIMMBIX

Pa3BuBathn
YMEHMUS
OIICHUBATH
CUTYyaIUuI0 U
OTEPaTUBHO
MIPUHUMATh
perieHue,
HaXOIUTh
aJICKBaTHEIC
CIIOCOOBI
B3aUMOJCHCTBUS
c
OJHOKJIACCHUKAM
U BO BpeMms
MIPOBEICHUS
MPaAKTUYECKON

PeryasiTuBHbI€:
OcymiecTBisiioT
ITOIIArOBBIN KOHTPOJIb
10 PE3YJIbTATY
Ilo3HaBaTe/bHbIE:
CrposT peueBoe
BBICKA3bIBAHHE B
YCTHOU U
nMcbMeHHOH (popme
KoMMyHuUKaTUBHbBIE:
YUHUTBIBAIOT pa3HbIE
MHEHUS U CTPEMATCS
K KOOpJIMHALINU
PAa3IMYHBIX MMO3UIAN
B COTPYAHUYECTBE

[ToBTOpPHT
b § 12-15

PeakTuBb! u
XUMHAYECKOE
o0opynoBaHKE
JlaTunk
XJIOPHU/I-
WOHOB




OITBITOB,
XapakTEPU30BaTh
YCIOBUS
MPOTECKAHUS
PEAKIIUH.

paboTHI.




22.

I[Toaroroska k ' A

3akperuieHue 3HaHU 1
pacUETHBIX HABBIKOB yUCHl.
YMeHue peuars TUIIOBbIE
PUMEPBI
KOHTPOJIbHOU3MEPUTEIbHBIX
MaTepHranoB

YMeHue K.YV
OPUEHTHUPOBATHCA Y MEHHUE HA
IIOHUMAHHUE CaMOCTOSATEIBLHO
INPUYUH yClieXa B OPraHU30BbIBATH
yueOHOll  ydyeOHOe
B3aMMOJICHICTBHE B

rpymnmne

ILYVY .

YMeHue:

+  OCYILIECTBISTH
aHaJIu3 00OBEKTOB C
BBIJICJICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

+  OCYILIECTBIATH
CHHTE3 KaK COCTaBJICHUE
L[E€JIOT0 U3 YacTel.
P.YV]I.

VYMmenus:
1.OcyiecTBisITh
UTOTOBBIN U
MOIIArOBBIN KOHTPOJIb
10 pe3yJIbTary; 2.
AJleKkBaTHO
BOCIIPUHUMATH OIIEHKY
YUUTEJI,

ACATCIIbHOCTHU




3. Paznmuuare criocob u
pe3yabTaT AECUCTBUS

Tema 4. Ceoticmea kuciopooa u ceput (7 4)




23.

Kucnopon: nonyuenue n
XUMHYECKUE CBOWCTBA.
Jlemoncmpayuonnoiit
onvim N 9. «Ilonyuenue
U cobupauue Kuciopooda
6  Jqabopamopuu U
3anonHeHue um
eazomempay
Jlabopamopuwiii onvim
Nel4. «l'openue cepot
Ha 6030yxe u @
Kucnopooe» Th
Jlabopamopnuwtii

onsim
«l'openue
meou,
6030yxe u 6
Kucnopooe» Th

Nels.
Jcenesa,
MazHus  Ha

3HaTh 3aKOHOMEPHOCTH
U3MEHEHUS CBONCTB
3JIEMEHTOB B A-Trpymnmax,
ONpENIETICHHE MOHSITHUS
aJUIOTPONMU. Y METh JABaTh
XapaKTEPUCTUKY

AJEMEHTOB U MIPOCTBIX
BEILIECTB MOATPYIIIBI
KHCIIOPOJIa o 150:4
ITOJIOKEHHUIO B

MEePUOIMUECKON TalIuIe 1
CTPOCHHUIO aTOMOB. YMETh
OOBSCHATh, TOYEMY UHCIIO

IIPOCTBIX BCIICCTB B
HCCKOJIBKO pa3 IpPEBbINIACT
quCIO XUMHUYCCKUX
3JICMCHTOB.

®opMHUpOBaTH
L[EJIOCTHOE
MUPOBO33pECHHUE,
COOTBETCTBYIOIII
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHS
HAYKH.

PeryasituBHbIe:
IJIAHUPYIOT CBOU
JICUCTBUS B CBSA3H C
IOCTABJICHHOM
3a71a4€U U YCIIOBUSIMU
€€ peILCHHUS.
Ilo3HaBaTebHbIE:
CTaBAT U
bOpMYIHPYIOT TIEH U
po0JIeMBI YpOKa
KoMMyHuUKaTHBHbBIE:
aJIeKBaTHO
UCIIONIB3YIOT PEUEBbHIC
cpencTBa Juist

3¢ HEeKTUBHOTO
penieHus
KOMMYHHUKATHBHBIX

3a1a4

§ 17

PeakTuBel 1
XUMHYECKOE
000opy10BaHUE]




24. | Cepa. XuMu4ecKue 3Hath (uzMUecKue u ®opmupoBanne PeryiastTuBHbie: PeakTuBsl,
CBOICTBA CEPHI. XUMHUYECKHUE CBOMCTBA CEPHI. [EJIOCTHOT O PaznmuuaroT croco6 u KOJUIEKLIMU U
ﬂeMOHcmpaMUOHHblﬁ YMeThb COCTaBISITh MHUPOBO33pCHUA, peE3yIibTarT I[eﬁCTBI/IH XUMHNYECKOEC
onvin Nel0 ] YpaBHCHUA DPCaKLNH, COOTBETCTBYIOII [Jg3yaBarTe/ibHbIC: 000pyI0BaHuE

MTOITBEPKAAFOTITUX ero
Annomponnwle P Branetor obmm
OKHUCJTUTEILHBIE H COBPEMEHHOM
MOduuKayuu cepy. 5 p Y npueMoM perieHus §
BOCCTAaHOBHTEJIbHBIC CBOMCTBA YPOBHIO 3a1a49
O3nakomienue ¢ . 18
. Cepbl, CpPaBHHUBATh CBOWCTBA pa3BUTHS KOMMyHHKATHBHbIE:
obpasyamu cepvl U eé
_ | IPOCTBIX BEMIECTB CEpPhI H HAYKHU. JIOrOBAPUBAIOTCS O
NPUPOOHLIX COEOUHEHUU.
KHUCIIOpO/a, Pa3bsiCHATH 3TU COBMECTHOIA
CBOMCTBa B CBETE JIeATENLHOCTH,
npesicTaBlieHud 00 MIPUXOAS K 001meMy
OKHUCJIUTETLHOBOCCTAHOBUTEIIbHBIX PELLIEHHIO.
mporeccax.

25. | CoemMHEHUS CEPBI: 3HaTh CHOCO0O TMOTYYCHHS ®opmupoBatk PeryasitTuBHbIe: 8 | Ammapar s
CEPOBOIOPOLL, CepoBOIOPOAa B JabOpaTOpvH W | OTBETCTBEHHOE  YUYUTHIBAIOT MPABHUIIO 19| npoBenenus
cepo6000opoonas Kucroma. | €ro CBOMCTBA. YMETH OTHOIICHUC K B IUJAHWUPOBAHUU U XH- MUYECKHX
Cybdupt 3aIUChIBAaTh YpaBHEHHs peaknui, | YI1CHHIO, KOHTpOJIE criocoda peak- numn
Jlemoncmpanuonnoiii XapaKTEePU3YIOIIMX CBOWCTBA FOTOBIéOCTI’ 1 pemeHuns (AIIXP), npu-

CIIOCOOHOCTh K .
onvim Nell CEpPOBOJIOPOJIa, B HOHHOM BHJIC, ITosHaBaTenbHbIC: oop s
) CAMOPA3BUTHIO  [crionb3yroT MOUCK -
OGpasysl npupoonsIx MPOBOAUTH KayeCTBEHHYIO noJryye- HUs
H ~
Cybdudos U cymvhamos,| PERIMIO Ha CyIIb(UIUOHEL 5 HEOOXOMMOH ra3oB UK
- camo00pa3oBaHu
V P nHpOpMALINH IS armapar
Jlabopamopmuwtii onvim 10. BBITIOJIHEHUST YUEOHBIX Kymma
16. 3a1aHUM C
Nel6 a PeakTuBsl,

MCTIOJIb30BaHUEM
yueOHOM JTuTepaTyphl

KOJIUICKIINU U




Kauecmeennvie peaxyuu
Ha CYIb@UOUOHBL 8
pacmeope. Th

Hemoncmpayuonnwiii
onvim Nel2: «llonyuenue
Ccepoeooopooa u uzyuenue
€20 ceoicme.
Jlabopamopmuwtii onvim
Nol7:

«Cunmes ceposooopooa.
Kauecmeennuvie peakyuu

Ha cepo8ooopoo u
cyavuovty Th

KoMMyHuKaTHBHBIE:
KonTpomupyrot
NEUCTBUE MapTHEPA.

XUMUYECKOEC
o0opyoBaHue

26.

CoenuHeHHs cephl: OKCHI
cepsl (IV), cepaucras
KHCJIOTa U €€ COJIH.
Jlabopamopuwiit onvim
Nel8  Kauecmeennvle
peaxkyuu Ha cyrvgum-
UOHBL 8 pacmeope.

Th
Jlemoncmpayuonnutii
onovtm Ne 13.
«H3yuenue ceoiicme
CEpHUCMO020 2a3a U

3HaTh CBOMCTBA CEPHUCTOrO rasa,
CEpPHUCTOM  MCIIOTHI. Ymerb
COCTAaBJIITh YPAaBHEHHS PEaKLUM,
XapaKTEPU3YIOIUX CBOMCTBA
ATHUX BEILIECTB, OOBACHSTH
MPUYHHY BbINAJAEHUS KHUCIOTHBIX
TOKJIEH, IIPOBOJIUTH
KAQUECTBEHHYI0  pEaKUHI0  Ha
CYIb(OUT-UOHBI.

dopmMupoBaThH
OTBETCTBEHHOEC
OTHOIIICHHE K
YUEHHUIO,
TOTOBHOCTb M
CIIOCOOHOCTBL K
CaMOPa3BUTHIO
u
camoo0Opa3oBaHU
J0, OCHOBBI
AKOJIOTHYECKOM
KYJIbTYpBHI,
COOTBETCTBYIOII]
eu

PeryasituBHbIE:
YUUTBHIBAIOT ITPABUIIO
B IUIAHUPOBAHUU U
KOHTpOJIE crocoda
peleHus
IIo3HaBaTe/bHbIC:
Hcnonbs3yroT nouck
HEO0OXOoaUMOM
nHpOpMALIIH IS
BBITIOJIHEHUST YUEOHBIX
3aJaHuM C
HCIOJIb30BAHUEM
y4eOHOM JIuTepaTyphl

20

Anmnapar s
MIPOBEICHUS
XHU- MUUECKHUX
peak- nui
(AIIXP)




CepHUCmou
KUCiomal»

coBpemeHHOMY KomMmyHHMKaTuBHBIE:
Kontpomupyror

YPOBHIO NEHCTBHE MapTHEPA.
HKOJIOTMYECKOr0
MBIIUICHHUS.

27. | CoequHeHus cepabl: 3HaTh cBoiicTBa pasbaBiieHHON | @opmupoBaTh  PeryasiTuBHbIe: 8 | PeakTuBbI 1
OKCHJI CEpBI CEpHOU KHUCJIOTBHI. VYMeTh | OTBETCTBEHHOE  Pa3nmuuaroT crocod u 21| xumuyeckoe
(VI), cepHast KMCIOTa ¥ | 3alIMCBIBATh YpaBHEHHUS peakiuii, | OTHOHICHUE K pe3yjprar NEHCTBHS o0opy0BaHKE
ee COJIH. XapaKTEPU3YyIOIINX cBoiicrpa | YICHHIO, IMo3HaBaTeabHbBIE:

Jlabopamopuwtii onvim
Nel9

Kauecmeennvie
peakyuu Ha
CYIbhamuonsl 8

pacmsope.
Th

pa30aBIIEHHOW CEPHOM KHCIOTHI,
U pa3bsiCHATh HMX B  CBETE
MpeCTaBICHUN 00
AIIEKTPOJIUTUYECKON HUCCOIUAINN
u

OKHCJIMTEITbHOBOCCTAHOBUTEIILHBIX
nporeccax, IPOBOJIUTH

T'OTOBHOCTb H

Buiageror o0mmm
CIIOCOOHOCTh K

IIPUEMOM pELIEHUS

CaMOpa3BUTHIO
3aa4y
"
KoMMyHuKaTHBHBIE:
caMmoo0pa3oBaHu
JloroBapuBaroTcs O
10. .
COBMECTHOM
NEeATENbHOCTH,

MPUXOAST K 001IeMy




KaueCTBEHHYIO
Cynb(haT-uoHBI.

PEeaKInIo Ha

28.

CaolicTBa cepHOM
KHCIIOTBI

Jlabopamopnuwiii
onvim Ne20
H3yuenue

CB0UCME CcepHoU
xuciomot, Th

3HaTh CBOICTBA
KOHIEHTPUPOBAHHOM CEPHOM
KHCIJIOTBl U CHOC00 €€ pa3daBiIeHUS.
YMers OoTav4arh
KOHIICHTPUPOBAHHYIO CEPHYIO
KHCIIOTY OT pPa30aBICHHOM,
YCTaHABJIUBaTh 3aBUCUMOCTH
ME¥XKJly CBOWCTBAMM CEPHOU
KUCJIOTHI U €€ MPUMEHEHHEM

JInuHOCTHBIE.
dopmupoBaTH
OTBETCTBEHHOE
OTHOILIEHHE K
YUEHHIO,
TOTOBHOCTb H
CIIOCOOHOCTH K
CaMOPa3BUTHIO
U
caMmoo0pa3oBaHu
10.

PeryasiTuBHbIE:
[InanupyroT cBOM
JICUCTBUS B
COOTBETCTBHUH C
MMOCTABJICHHOM
3a71a4eil U YCIOBUSIMU
ee peanuzaluu
Ilo3naBareabHbIE:
Bnaneror oOmmm
MIPUEMOM PELIECHUS
3aj1a4
KoMMyHuUKaTHBHBIE:
Kontpomupyror
JNEUCTBUS NIapTHEpa

21

PeakTussl u
XUMHUUYECKOE
o0opynoBaHKE




29.

IToaroroska xk ' A

YMeTh peniatb pacuy€THbIC 3adadyu
M0 YPAaBHECHUSIM XHUMHUYECKHUX
pEaAKIMK C MCIOJIb30BAaHUEM
BEIIIECTB,

COAEpKALLIUX ONPEAEIIEHHYIO OO0
MIPUMECEH.

®opmupoBats PeryiasiTuBHbIC:
OTBETCTBEHHOE  OCYILECTBISIIOT
OTHOILIEHHWE K  MOLIArOBbIM KOHTPOJIb
YUEHHIO,

ITo3naBaTebHBIE: CITIOCOOHOCTh K

I10 PC3yJIbTATy TOTOBHOCTL U

Bnagerot oOuum
CaMOpA3BUTHUIO TPUEMOM pPEIICHUS
U 3aJa4 caMmooOpa3oBaHU
KoMmyHuKaTHBHBIE:
10. Kontponupyrot
JEUCTBUS TTapTHEPA.

Tema 5. Ceoticmea azoma u ¢hocghopa (9 u)




30.

A30T: Qpu3NYecKUe U
XUMUYECKHE
CBOMCTBA.

YMeTh XapakTepHu30BaTh
XUMHUYECKUE DBJIEMEHTHI Ha
OCHOBAHUU KX IIOJIOKEHUS B
MEPUOINYECKON CUCTEME M
CTPOCHUSA MX aTOMOB. 3HATh
CBOMCTBa a30Ta. YMEThb OOBSICHATH
MPUYUHY XUMHUYECKOW HHEPTHOCTH
a30Ta, COCTaBJIATH YPABHEHUSA
XUMHUYECKUX PEAKLIUH,
XapaKkTEPU3YIOIUX XUMHUYECKUE
CBOWCTBA a30Ta, U Pa3bICHATH HUX C
TOYKHU 3pEHUSI MpPEJCTaBICHUN 00
OKHCJIMTEIIbHOBOCCTAHOBUTEIIBHBIX
IIpOLECCAX.

®opMHUpOBaThH
LEJIOCTHOE
MHPOBO33pEHHUE,
COOTBETCTBYIOIL

ee

COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKH, U
KOMMYHHUKATHBH YIO
KOMIIETEHTHOCTb B
OOIIEHUH U
COTPYIHUYECTBE CO
CBEPCTHUKAMH.

PeryasiTuBHbI€:
[InanupyroT cBOU
JICUCTBHS B CBS3H C
IIOCTaBJICHHOM
3a1a4€U U YCIOBUSAMH
€€ PELLCHHUS.
Ilo3naBaTebHbIE:
CraBsT u
bOpMYIUPYIOT TIEH U
poOJIEMbI ypOKa
KoMMyHuKaTUBHbBIE:
AJleKBaTHO
UCIIOJb3YIOT PEYEBbBIC
cpencTBa Juist

3¢ dexTuBHOTrO
penieHus
KOMMYHHUKATHBHBIX
3a1a4

23




31. | AMmuaxk. 3HaTh MexaHu3M oOpazoBaHus | DopmMupoBaTh PeryasituBHbIC: § | daruuk
MOHA aMMOHHS, XHMHUYECKHE | LEJIOCTHOE [InanupyroT cBon 24 >nexTpo-
Jemoncmpayuonnwiii CBOVCTBA aMMHaKa. YMeThb MHPOBO33pCHHUC, JICUCTBHS B CBSI3U C MIPOBOJAHOCTH
onvim Nel4 COCTaBJIATh ypaBHEHUS PEAKIUH, COOTBETCTBYIOLL [I0CTaBJICHHON
ITonyyenue ammuaka | XapaKTepHU3YyIONMX  xuMmudeckue | ©C 3a7aueii ¥ yCIOBUAMU
U ezo pacmeopenue 6 CBOMCTBA aMMMaKa, U pa3bicHAT, | COBPEMCHHOMY €e pelleHHSI.
gooe. 150:¢ c TOYKH 3peHUs YPOBHIO DPa3sBUTHUA IlozHaBarTeabHBIE:
ﬂaﬁopamopﬂblﬁ HpeI[CTaBJ'IeHI/Iﬁ 00 HayKH. CraBaT u
onvim Ne 21 AIEKTPOIUTUIECKON AMCCOLMALIUN bOpMYIUPYIOT LEH U
«OcHoeHble 41 IpoOJIEMBI YpOKa
ceoiicmea ammuarkay | OKACIUTEIIbHOBOCCTAHOBUTEIBHBIX KoMmyHUKAaTUBHBIE:
TE IIpoLECCaAX. KonTtponupytot
NEHCTBUS ITapTHEPA
32. | IIpakmuueckas YMeThp moiydaTh aMMHAaK dopMHpOBaATH PeryasiTuBHbIE: 8§ | PeakTuBsl 1
paboma Ne 6. peakiueli MOHHOTO OOMeHa 1 KOMMYHUKATHUBH YO [InanupyroT cBOM 25 XMMHUYECKOe
«szylteuue JTOKA3bIBATh OIBITHBIM HYTéM, qTO KOMIICTCHTHOCTL B I[Cf/iCTBI/ISI B CBA3U C 060py,Z[OBaHI/IC
ammuaxa, COOpaHHBIM ra3 — aMMHaK, OOLIEHUU U IOCTABJICHHOMU
usyuenue e2o aHAIM3UPOBATh PE3yNbTaThl ONBITOB | COTPYAHHHECCTIBC CO 3a/1a4ei U yCIOBUSAMH
ceoucme». Th W JenaTh 000OIaloNMe BHIBOALI. | CBCPCTHUKAMU B €€ PEICHMUS.
npoiiecce Ilo3naBaresbHbBIE:
yaeOHouccienoBaTenbc CTaBAT n
KOU JIeATEeIbHOCTH. bopMyIUPYIOT LIETU U

po0JIeMBbl ypOKa
KomMMmyHuKaTHBHBIE:




AJlekBaTHO

HCIIOJIb3YIOT PCUCBBIC

cpezcTBa st

3¢ hekTUBHOTO
penieHus
KOMMYHUKAaTUBHBIX
3aa4y
33. | Conmu aMMOHUSL. 3HaTh Ka4E€CTBCHHYIO PEAKLHUIO dopMHUpoBaTH PerynsaTuBHbIE: § | PeakTuBsl n
Jlabopamopnutii Ha HWOH AaMMOHHUSI. YMETh KOMMYHHUKATHUBH YIO [InanupyroT cBOM 26 XUMHYECKOE
onvim Ne22 COCTaBJIIThH YpaBHECHUS KOMIIETECHTHOCTh B JICUCTBHS B CBA3H C 060pyz[0BaHI/Ie
Bzaumooeticmeue XMMHMYCCKHUX peakuui, o0IIeHnH U ITOCTaBJICHHON
conell XapaKTEPUYIOIIUX COTPYOAHHUYECCTBE 3a7a4ed U YCIIOBUSIMHU
AMMOHUSL CO XAMHYECKHE CBoOMcTBa coneir | €O CBEPCTHUKAMH B ee perneHus.
wenouamu TH aAMMOHHSI, ¥ Pa3bsCHATH Mx B | [TPOHECCE ITo3HaBarejbHbIE:
CBeTe  NpeACTaBAeHUH 00 Y4eOHOUCCIEN0BATENBC Crapar 1
SIIEKTPOIUTHIECKOI KOH JIeATEHHOCTH. (bOpPMYIHPYIOT LETH K
JTUCCOLIMALINH. po0JIeMbl ypoKa
KoMMyHukaTuBHBIE:
KonTtponupytot

JEHUCTBUS ITapTHEPA




34,

A3oTHas KHUCJIOTa.
Jlemoncmpayuonnoie
onvtmul NoNel5-17:
«Ilonyuenue oxkcuoa
azoma (IV) u
uzyueHnue e2o
Cceolcme»;
«OKucnenue oxkcuoa
azoma (I1) 0o okcuoa
azoma (IV)»;
«B3aumooeiicmeue
okcuoa azoma (IV) ¢
60001 U
KUCTIOPOOOM,
noJiyyeHue a3omuoil
Kuciomai»
Jlabopamopnuii onetm Ne 23.
H3yuenue ceoticmea
A30MHOU KUCIOMBbL

Th

3HaTh  CTPOCHUE  MOJIEKYJIbI
a30THOM KHCJIOTBEL. YMETh
OOBSCHSTS, yemy paBHBI

BAJICHTHOCTh aTOMa a30Ta MU €ro
CTEIIEHb OKHUCJIEHUS B MOJIEKYJIE
a30THOM KHMCJOTHI. YmeTh
COCTaBJISITh YpaBHEHUSA
XUMHMYECKUX PEAKLMH, JeKAIUX
B OCHOBE IPOM3BOACTBA A30THOU
KHCJIOTHI, u Pa3bICHATH
3aKOHOMEPHOCTH HMX IIPOTECKAHUS.

dopmMupoBaTh
LIEJIOCTHOE
MHPOBO33PEHUE,
COOTBETCTBYIOII]
ee

COBPEMEHHOMY
YPOBHIO Pa3BUTHUA
HAYKHU.

PeryasitTuBHbIe:
YUUTBIBAIOT
MpaBUJIO B
MJIAHUPOBAHUU U
KOHTpOJIE criocoba
peueHus
pa3anyaroT cnocoo
U pe3ysbTaT
EeNCTBUS
Ilo3HaBaTebHbIE:
UCIIOB3YIOT MOUCK
HE00XOAMMOM
uHpopMamu IS
BBITIOJIHEHUS
y4eOHBIX

3aJIaHUU C
UCII0JIb30BaHUEM
y4e0HOM JTuTepaTyphl,
KoMMmyHuKaTHBHBIE:
KOHTPOJIUPYIOT
JEUCTBUE MIApTHEPA
JIOTOBApUBAIOTCS O
COBMECTHOM
NEATEIIbHOCTH,
MPUXOMST K 00IIeEMy
pELIECHUIO

27

TepMOpe3uCTOPHE
JIaTYMK
TEMIIEPATyPHI,
naryuk pH, natum
BJIEKTPONPOBOIH
OCTH, amnmapar Jjis
MPOBEACHUS
XUMHYECKUX
peakuuii (AITXP),
MarHuTHas
MEIIAIKA




35.

Ilpakmuueckasn
paooma Ne 7.
«Onpeoenenue
HUmMpam- UOHO8 8

numamenbHOM
pacmeope» Th

YMETh COCTaBJISITH ypaBHEHUS
peakiuil Mexay pa3OaBJICHHOU U
KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTOM M MeTaJlJlaMH,
OOBSICHATH UX B CBETE
NpeaCTaBICHUN 00
OKHCITUTEIbHOBOCCTAHOBUTEIHHBIX
poleccax.

dopmMupoBaTh
LIEJIOCTHOE
MHPOBO33PEHUE,
COOTBETCTBYIOII]
ee

COBPEMEHHOMY
YPOBHIO Pa3BUTHUA
HAYKHU.

PeryasituBHbIC:
IJIAHUPYIOT CBOU
JICUCTBUS B
COOTBETCTBUH C
ITOCTaBJICHHOM
3a/layel U YCIOBUAMHU
€€ pean3anuu
Ilo3naBaTte/ibHBIE:
BJIQJICIOT OOIIUM
MIPUEMOM PELIEHUS
3a1a4y
KoMMyHuKaTUBHbBIE:
KOHTPOJIUPYIOT

27

PeakTuBsbl 1
XUMHYECKOE
o0opy0BaHuUE,
JlaTyuk HATpAT-
HMOHOB

NEUCTBUS NIapTHEPA




36.

Cou a30THOU KUCJIOTHI —
HUTPATHI.

Jlemoncmpayuonnoiii
onvim Nel8 Oopasyvl
NPUPOOHBIX HUMPANO8

u gocpamos.
Jlabopamopuwtii onvim
No24 Osnaxomnenue c
A30MHbIMU U hOChHOpHBIMU
YOobpeHusamu.
Pacnosnasanue asomuuix
yooopenuti. Th
Jlabopamopubwtit onbim Ne
25 «Onpedenenue
AMMUAYUHOU

cenumpul U MO4EBUHbL)
Th

3HaTh KauyeCTBEHHYIO
peaKkiuo Ha
HUATPAaTUOHBI. Y METh
OTJIMYaTh COJM A30THOU
KHCJIOTBI OT XJIOPHJIOB,
cynb(aToB, Cyab(pUIOB
U Cynb(UTOB. YMETh
COCTaBIISAITb YPaBHEHUS
pEAKIMIl pa3noKEeHUs
HUTPATOB.

dopmMupoBaTh
LIETIOCTHOE

PeryasituBHbI€:

TJITAHUPYIOT CBOU
MHPOBO33pEHUE, TEUCTBUS B

COOTBETCTBYIOIICOOTBETCTBUH C

ee MOCTABJICHHOHN 3a/1auecii
COBPEMEHHOMY H YCJIOBUSIMH €€
YPOBHIO  peaM3alliy Pa3BUTHS

Io3HaBaTeJbHBIE: HAYKH, U
BJIAJICIOT OOIIUM

OCHOBBI IIPUEMOM  pELICHUs
JKOJIOTUYECKOU 3a1a4  KYyJbTYpBI.
KoMMyHuKaTHBHbBIE:

KOHTPOJIUPYIOT
NEUCTBUS NIapTHEPA

§ 28

JlaTuuk
AJIEKTPOIPOBOJIH
OCTH,

KOJJICKIINHA




37.

®dochop. CoenuHeHUs
docdopa: oxcuna dhocdopa
(V), oprodocdopnas
KHCIIOTA U €€ COJIU.
®docdopHbie ynoOpeHus
Jlemoncmpayuonnuiii
onvim Nel9 Th Oo6pasywi
Kpacrozo ocgopa,
okcuoa gocgopa (V),
npupooHvIx ghocghamos.
Jlabopamopuwtii onvim
No26 «l'openue cepovl u
docgopa na 6o3dyxe u ¢
kucnopooe» Th
Jlabopamopubwtii onvim
Ne27 Osnaxomnenue c
A30MHBLIMU U

Gocpoprvimu
yooopenusmu. Th

3HaTh AJUTOTPOIIHBIE
MOAU(PUKALINH
hocdopa,
oemoro
dbocdopa.
COCTaBIIAITh  YpaBHEHUS
XUMHUYECKUX  PEAKIUU,
XapaKTePU3YIOIIHNX
cBoiicTBa ¢ocdopa.

CBOMCTBA
KpPacHOTo
YwMmeTn

®opmupoBars  PeryasituBHbie:

OTBETCTBEHHOE IUIAHUPYIOT CBOU
OTHOIIICHHWE K  JEHUCTBHUSA B CBA3H C
YUYEHUIO, ITOCTaBJICHHOM 3aJa4yen
TOTOBHOCTb U
CIIOCOOHOCTh K  pelIeHUs

CaMOpa3BUTHUIO Ilo3naBarebHBIE:

H YCJIIOBHUSIMH €€

U CTaBsT U (HOPMYIHUPYIOT
caMo00pa30BaHUIIENU U IPOOJIEMBI YPOKa
10. KoMMyHMKAaTHBHbBIE:

aJICKBaTHO MCMOJIb3YIOT
peueBblie CpeICcTBA IS

3 PEeKTUBHOTO pelICHUs
KOMMYHUKATUBHBIX

3aaa4

29,
§ 30

PeakTuBbl 1
XUMHYECKOE
o0opyoBaHue




38.

IToaroroska x ' A

YMeTb COCTaBIATH
YpPaBHEHUS PEAKLIUH,
XapaKTepPU3YIOIINX
XUMHYECKUE CBOWCTBA
dbocdopa, okcuaa
dochopa(V) u
(dhochopHOI KUCTTOTHI, U
Pa3bACHSATH

170'¢ B CBETE
npejcTaBieHut 00
AIEKTPOJUTUUECKON
OUCCOIMALAA U

PopMHUpPOBATH
KOMMYHHMKAaTUBH

VIO
KOMITETEHTHOCTb

B OOIIEHUHU U
COTPYTHUYECTBE

co
CBEPCTHUKAMHU
B TIporiecce
yaeOHOM
JEATEIbHOCTH.

PeryasitTuBHbIC:
MJIAHUPYIOT CBOU
JIEUCTBHUSA B CBSI3H C
IIOCTaBJICHHOMN
3a/1a4el U YCIOBUAMHU
€€ pelleHHs
ITo3HaBaTe/bHBIE:
CTaBAT U
(bOpMYIUPYIOT LETH U
po0JIeMbI ypoKa
KoMMyHuKaTHBHbBIE:
aZICKBaTHO
HCIIOIB3YIOT

OKHCINTCIIbPHOBOCCTAHOBHUTCJIIBbHBIX

nporieccax, MIPOBOIHTH
KaueCTBCHHYI0O  pEaKkIUi0  Ha
dbocdar-uoHHI. [Tonumars
3HAYCHHE MUHEPATbHBIX

yIOOPEeHUI 1T pacTEHUH.

pedeBbie CpeACTBa AJis

3¢ HEeKTUBHOTO
peleHus
KOMMYHHUKATHBHBIX

3a1a4

Tema 6. Ceoiicmea y2nepooa u kpemuus (7 1)




39.

Yraepon,
duznueckue
CBOMCTBA.
Annomponus
yenepooa:
epagum,
@yrnepetnoi.
XUMHYECKHUE
CBOMCTBa YIJIEPOJA.
Jlemoncmpayuonnuiii
onvim Ne2(

Mooenu
KPUCMALIUYeCKUX
pewemox aimasa u
epaguma.

aimas,
KapOuH,

YMeTh XapaKkTepHu30BaTh
XUMHUYECKHE DJIeMEHThI IV A -
TPYIIBl HA OCHOBaHUU HX
MOJIOKEHUS B TIEPUOJNYECKON
CUCTEME€ U CTPOCHHUSI WX aTOMOB.
Nmetsr mpencraBieHue o0
ATOTPOIHBIX MOIU(PUKAIIHASIX
yriepoja. 3HaThb CBOWCTBA
MPOCTOr0 BEIIECTBA YIJISL, UMETh
npeAcTaBiieHue 00 ajacopOIuu.
YMETh COCTABIISAITH ypaBHEHUS
XUMHYECKUX PEAKIINHA,
XapaKTEePU3YIOIIUX XUMHUYECKUE
CBOMCTBa

yriiepoja Kak BOCCTAHOBUTEJIS
U KaK OKHCJIMTEIIS.

®opMHUPOBATH
IIEJIOCTHOE
MHUPOBO33PEHHE,
COOTBETCTBYIOIII
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHUS
HayKd, U
KOMMYHUKATUBH
yIO
KOMITETEHTHOCTb
B OOIIEHUHU CO
CBEPCTHUKAMH.
®opmMupoBaThH
OTBETCTBEHHOE
OTHOIIICHUE K
YUCHUIO,
TOTOBHOCTh H
CIIOCOOHOCTH K
CaMOpa3BUTHIO
u
caMmo00pa3oBaHu
10.

PeryasiTuBHbIe:
MJIAHUPYIOT CBOU
JICUCTBHS B CBSI3U C
MOCTABJICHHOU
3a71a4€U U YCIIOBUSIMU
€€ PELLICHHUS;
pa3MyYarT CIoco0 u
pe3yJIbTaT ACUCTBUSA
Ilo3naBarte/ibHBIE:
CTaBsT U
bOpMYIHUPYIOT LEH U
poOJIEMBbI YPOKa;
BJIAZIEIOT OOIIINM
MPUEMOM PELIEHUS
3a1a4
KoMMyHuKaTuBHbBIE:
aZIcKBaTHO
UCIIONb3YIOT PEYEBBIC
cpeacTBa JJist

3¢ dEeKTUBHOTO
penieHus
KOMMYHHUKATHUBHBIX
3a/1ady;
JIOTOBApUBAIOTCS O
COBMECTHOU
JEATeIbHOCTHU O]

31-

32




PYKOBOJICTBOM

YUUTENSA

40. | Okcugpl  yraepoma. | 3HaTh CBOWMCTBA OKCHJIA ®opmupoBats  PeryasTuBHbIe: 8 | Jlarumuk
VYrapHbliid u | yrnepona(lV), KOMMYHHUKATUBH y4YUTBHIBAIOT IIPABUJIO B 33- | anekTpo-
YIJIEKUCABIM  Ta3pl. | Ka9CCTBCHHYIO PCaKINIO Ha | ¥10 IJIAHUPOBAHUU U § | mpoBOIHOCTH,
VrompHas Kucnota, | YTJICKHCIBIA ras. YMeThb | KOMIICTEHTHOCTD kopTposie crocoba 35 | marautHas
KapOOHATHI JIOKa3bIBATh XapakTep  OKCHia, B OOWCHHM M pepepyg Me- IaJKa,
Jlemoncmpayuonnwui | 33UMCHIBATE  YPaBHEHHUS peakuuii, | COTPYAHMHCCIBC ooy yrvypicaTnabIe: npuoop s
onvim Ne2] XapaKTCPU3YIOINX cBoiicTea | €0 KOHTPOJIUPYIOT MOJy4YECHUS
Obpasyvl npupoonwlx | KACIOTHBIX OKCUIIOB.3HaTh | CBEPCTHUKAMIL ) oiiorppe maprHepa. ra3oB WU
Kap6oHamos u CBOMCTBA  YrOJIbHOM  KHCJIOTHI. Pery1siTHBHbIeE: anma- paT
CUTUKATIOG. YMeTh COCTaBIATH YpaBHEHUS Pa3IMYaIoOT CIIocob U Kunma




Jlabopamopnuwiii
onvim Ne28
KauecTBennas

peakiusi Ha
yriaekucaeld ras. Th
Jlabopamopnuwtii

peakuui, XapaKTepU3yIOLIUX
MpeBpalleHue KapOOHATOB

pe3ynbTaT AECUCTBUS
Ilo3HaBaTe/ibHbBIE:
BJIAJICIOT OOIIIUM
MIPUEMOM pEIICHUs
3a/1a4
KoMMyHuKaTHBHBIE:

onovim Ne29
KauecTBennas
peaxiys Ha
kapOoHatuoH. Th

JlabopamopHnuiii
onvim Ne 30

«B3aumooeiicmeue
uzeecm- K06oil 600vl ¢
yanekuciavim 2azom» Th

B THAPOKapOOHATHI
u 00paTHoO,
MIPOBOJIUTH
KauyeCTBEHHYIO
peaKuuio Ha
KapOOHAT-NOHBI.

JIOTOBAPHUBAIOTCS O
COBMECTHOU
TESTENBHOCTH,
PUXOIST

K O0IIIEMY PEIICHHIO




41.

Ilpakmuueckan paboma
Ne8. «Ilonyuenue okcuoa
yanepooa (IV) u uzyuenue
€20 ceolicme.
Pacno3naeanue

Kapoonamoey.
Th

YMeTh moJryyath
u coouparb
OKCHJ
yriepoaa(IV) B
nabopatopuu  H
JOKa3bIBaTh
HaJI4ue
JaHHOTO  Tas3a.
Ymerb
pacrno3HaBaTh
COJIM  YrOJBHOU
KHCJIOTBI.

Pa3BuBath
YMEHUS
OIICHUBATh
CUTYyaIUI0 U
ornepaTUBHO
MIPUHUMATh
pelIeHue,
HaXOJUTh
aJICKBaTHBIC
CITOCOOBI
B3aUMOJCUCTBUS
C
OJHOKJIAaCCHUKaM
U BO BpeMms
MIPOBEICHUS
MPAKTUYECKOMN
paboTHL.

PeryasituBHbIe:
OCYIIECTBIISIOT
ITOIIAr OBBIN
KOHTPOJIb T10
pe3yabTaTy
Ilo3HaBaTebHbIE:
CTPOSIT PEYEBOE
BBICKa3bIBAHUE B
YCTHOU U
MUCBMEHHON (hopme
KoMMyHuKaTHBHbBIE:
YUUTBIBAIOT Pa3HbIC
MHEHUS U CTPEMSITCS
K KOOpAWHALIUH
pPAa3IMYHBIX MMO3UIIAN
B COTPYAHUYECTBE

§ 36

PeakTuBbl 1
XUMHYECKOE
000opy10BaHUE]




42.

Kpemnuti u eco coeounenus.
Jlemoncmpayuonnuwiii
onvim Ne22 Obpasyvl
NPUPOOHBIX

KapboHamos u
CUTUKAMOB.
Jlabopamopnuiii
(3anumamenvHbwlii) onvim

No 31 «Bvipawusanue
so0opociell 8

cunuxkamuom kneey Th

3HaTh CBOMCTBA
KpPEMHHUS, OKCHZA
kpemuusi(IV),
NPUYUHY PA3IUYUS
bu3HYeCcKuX
CBOMCTB  BBICIIHX
OKCHJIOB yIJiepoza
U KpPEMHUA. YMETh
COCTaBJISITh
YpaBHEHUS
XUMHAYECKUX
peakuui,
XapaKkTEPUYIOIIUX
CBOMCTBA
KpPEMHHUS, OKCHAA
kpemHus(1V).31aTh
CBOMCTBA
KPEMHHUEBOM
KHUCJIOTBI,
Kau€CTBEHHYIO
pEaKLUIO Ha
CUJIUKATBhI. YMETh
COCTaBJISITh
YPaBHEHHUS
XUMHAYECKUX
peakuui,
XapaKkTEPUYIOIIUX
CBOMCTBA

Pa3BuBarsb
YMEHUS
OILICHUBATh
CUTYyaIUI0 U
ornepaTUBHO
MIPUHUMATh
penieHue,
HaXOJIUTh
aJICKBaTHEIC
CITOCOOBI
B3aHMOJICHCTBUS
c
OJIHOKJIAaCCHUKAM
U BO BpeMms
MIPOBEICHUS
CaMOCTOSITEILHO
i paboThl.

Ilo3naBaTe/bHbIE:
BbIOMpalOT Haubosee
s pexTuBHbBIE
CIOCOOBI pEeIIeHUS
3a/1a4, KOHTPOJIUPYIOT
¥ OLIEHUBAIOT TIPOIIECC
U pe3ylibTaT
NEeSTeTHbHOCTH
UCTIOJIB3YIOT MIOUCK
HEO0OXOTUMOM
uH(pOpMaLK 115
BBITTOJTHEHUST YI€OHBIX
3aJaHuN C
UCTIOJIh30BaHUEM
y4e0HOM TUTEpaTyphl,
BJIAZIEIOT OOIIINM
IPUEMOM PEIICHUS
3ama4
KoMMyHuKaTHBHBIE:
JIOTOBapUBAIOTCS O
pacrnpenencHuu
byHKIHI 1 poseil B
COBMECTHOM
JeSITeNbHOCTU
YYUTHIBAIOT Pa3HbIE
MHEHUS U CTPEMSITCS
K KOOpAWHAIIAN

§ 37
§38

PeakTuBbl 1
XUMHYECKOE
000opy10BaHUE]




KPEMHUEBOU Pa3IMYHBIX MO3ULIAN
KHUCJIOTBI U €€ B COTPYAHUYECTBE
COJIeH.

JIOTOBapUBAKOTCS O
COBMECTHOH
JICITEIbHOCTH  IIOJ
PYKOBOJCTBOM
YUUTEIIS




43.

IToaroroska x ' A

3HaTh CTPOEHUE aTOMOB
HEMETaJJIoB, HW3MEHEHHUE CBOMCTB
MPOCTHIX BEHIECTB HEMETALIOB U
UX COCAUHECHUM B3aBUCHMOCTH OT
3apsja sapa aTOMOB HEMETAJLIOB.

YMmeTh OOBICHATH CBOMCTBA
HEMETAJUIOB U UX COCIAUHEHUN B
CBETE  MpEACTaBIECHUI 00

OKHCINTCIIbBHOBOCCTAHOBHTCJIbHBIX
pCaKuAaAXx H 3JICKTpOJIPITPI‘{€CKOI>’I
AUCCOoanm.

®opMHUPOBATH
I[EJIOCTHOE
MHPOBO33pEHHUE,
COOTBETCTBYIOII]
ee
COBPEMEHHOMY
YPOBHIO
pa3BUTHS
HayKd, U
KOMMYHHUKAaTHBH
VIO
KOMITETCHTHOCTb
B OOLIEHUH U
COTPYAHHYCCTBE
co
CBEPCTHUKAMH B
mporecce
yaeOHOM
JEATEIbHOCTH.

PeryasiTuBHbIe:
BHOCSIT HEOOXOIUMBIE
KOPPEKTHUBBI B
JICMCTBHUE TIOCJIC €ro
3aBEpILICHUS Ha
OCHOBE €ro y4eTa
CEJIAHHBIX OIIHOOK.
Ilo3HaBaTe/bHbIE:
CTPOAT pEeYeBOE
BBICKA3bIBAHUE B
YCTHOU H
NMCbMEHHOM (popme
KoMMyHuKaTHBHbBIE:

KOPPEKTUPYIOT
JICUCTBUS ITapTHEPA




44. | TlogrotoBka k 'MA | 3nathb CTPOCHUE aToMoB | POPMHUPOBATH PeryasituBHbIC: [Toaroros
HEMETAJUIOB, M3MEHEHHE CBOMCTB | LICJIOCTHOE BHOCAT HEOOXOJJMMBIE UThCA K
IIPOCTBIX BEIIECTB HEMETAJLUIOB M | MUPOBO33PCHHUC, KOPPCKTHBBI B KOHTPOJIb
UX COCIMHEHHWH B3aBUCHUMOCTH OT | COOTBCTCTBYIOHI  TCHUCTBHE IIOCIC CTO HOMY
3apsda sapa aToMOB Hemeraynion. | €€ 3aBCPLICHIA Ha TECTHPOB

" HOBE €T T
YmMmeTs OOBsCHATH  CBOlicTBa | COBpEMEHHOMY ~ OCHOBC CTO yHeta aHUIO
. YPOBHIO CEJIAHHBIX OIIHOOK.
HEMETAUIOB U WX COCAWHECHHUMN B s
. O3HABAaTeJIbHbIE:
CBETE€  MpEACTaBIICHUIT 00 | PA3BUTIA
HayKu, U CTPOAT pEeYeBOE
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
., | KOMMYHUKATUBH BpICKa3bIBAHUC B
peaKkusAX M DIIEKTPOIUTUYECKOU N
Yro YCTHOHU U
JUCCOLIMALIAH. .
KOMIIETECHTHOCTb [HCBEMEHHOU q)opMe
B O0meHMH ¥ KoMMYHHMKATHBHbIC:
COTPYAHHUYICCTBE  KOPPEKTUPYIOT
co NEHCTBUS MTapTHEPA
CBEPCTHUKAaMH B
rporecce
yueOHOMU
JIEATEIbHOCTH.

45. | KoutposabHoe YMeTh HCHoJIb30BaTh dopmMupoBaTh PeryasiTuBHbI€: IToBTOpUT
TeCTUPOBaHWE 710 | IPUOOPETEHHBIE 3HAHUSL. OTBETCTBEHHOE  OCYILECTBIISIOT b IO
noopaszoeny OTHOIIEHUE K TIOIIAar OBBIM 1 y4E€OHUKY
«IIpakTHKyM 1O YYCHHIO, MTOTOBBI KOHTPOJIb MaTepHual
U3YYECHHUIO CBOWCTB TOTOBHOCTb U II0 pE3YJIpTaTy [J1aBbl

NMPOCTHIX BeNIECTB
HEMETAJLJIOB 17,4
coeIUHEeHUN»

CIIOCOOHOCTHh K




CaMOpa3BUTHIO
u
caMmoo0pa3oBaHU
10.

Tema 7. Obuwue u unousuodyanvhule ceolicmea memannoe (11 u)

46.

O6mue pusnyeckue u
XMMHUYECKHE CBOMCTBA
METAJUIOB:

pEeaKkIuM C HEeMETaUIaMu,
KHCJIOTaMH, COJISIMU.
BoccranosurennHbIC

CBOMCTBA METAJIJIOB.
Inekmpoxumuyeckuii psio
HANPsIACeHUll MemaJiios.
Jlabopamopmbwiit onsim
Ne32

Bzaumooericmseue
Memanios ¢ pacmeopamu
coJiel.

Bzaumooeticmseue
Memanos (MacHus, YUHKa,
Jrcenesa, meou) ¢

pacmeopamu KUCiom
Th

YMerb NpUMEHATh 3HAHUSA O
METANIMYECKOM CBSI3U TS
pPa3bsCHEHUS bU3HIECKUX
CBOMCTB METAJIJIOB.

YMeTh I10JIb30BAThCS
AJIEKTPOXUMHUYECKUM paIoM
HaIpsKEHU N METaJIOB,
COCTaBJISITh YpaBHEHUSA
XUMHUYECKUX peaKIum,
XapaKTEePU3YIOLINX CBOMCTBA

METAJUIOB, U OOBICHITH CBOMCTBA
METAJIJIOB B CBETE IPEACTABICHHM
00
OKHCIIUTEIFHOBOCCTAHOBUTEIBHBIX
Ipoleccax.

DopMHUPOBATH
LIETIOCTHOE
MHPOBO33PEHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY
YPOBHIO DPa3BUTHUA
HAYKHU.

PeryasiTuBHbI€:
MPUHUMAIOT U
COXPAHSIOT y4eOHYIO
3a/1a4y, IUIAHUPYIOT
CBOM JICHCTBUS B
COOTBETCTBHUH C
MMOCTABJICHHOM 3a7auei
Y YCJIOBUSIMU €€
peanu3annuu
Ilo3naBareabHbIE:
UCIIOJIBb3YIOT 3HAKOBO —
CHUMBOJIMUECKHE
cpeacTBa
KoMMyHuUKaTHBHBIE:
apryMEHTHUPYIOT CBOIO
MO3ULIMIO U
KOOPJIMHUPYIOT €€ C
MO3UIIUM TTAPTHEPOB B
COTPYJHHUYECTBE

§ 39-42,

ymp. 4,
TECTOBBIC

3aJaHUsd,

PeakTuBnr
XUMHYECKC
00opyn0Ba




Jlemoncmpayuonnoiit
onvtm Ne23 H3yuyenue
00pa3yoe memanios.

OIPENEISIIOT CBOIO
JMYHYIO TTO3UIIHUIO,
aJICKBaTHYIO
nuddepeHITupoBaHHYIO
CaMOOIIEHKY CBOHX
yCIIEXOB B yueOe




A7,

[Iler0uHBIC METAJIBI.
CoennHeHUSs MICIIOYHBIX
METAJIOB
Jlemoncmpayuonnulii
onsim Ne24
Bzaumooericmseue
WENOYHBIX MEMATTIO8 C
80001l.

YMeTh XapakTepu30BaTh
LICJIOYHBIE METaUIbl  Ha
OCHOBaHMU UX IIOJIOKEHUSA B

MepUOINYECKOMN Ta0IHIIE "
CTPOCHUS AaTOMOB, COCTaBJISITh
ypaBHEHUS peakuui,
XapaKTEePU3YIOLINX CBOICTBa
HIETOYHBIX

METAJUIOB, U OOBSICHATHL HX B
CBETe TpeACTaBICHUM 00
AICKTPOJIUTUYECKON JUCCOIUAIIUN
U OKHMCIIUTEIbHO-

®opmMupoBaThH
OTBETCTBEHHOE
OTHOILICHUE K
YUYEHHUIO,
TOTOBHOCTb H
CIIOCOOHOCTh K
camMo00pa30BaHUIO.

PeryasituBHbI€:
MJIAHUPYIOT CBOU
JICUCTBHS B CBS3H C
MMOCTaBJICHHOM 3ajjauei
U YCJIOBUSIMU €€
pElIeHUs], YYUTHIBAIOT
MpaBUJIO B
MJJAHUPOBAHUU U
KOHTpOJIE crocoda
perieHus
Ilo3naBarebHBIE:
CTaBAT U (POPMYITUPYIOT
17U U PoOJIeMBbl
ypoOKa UCIOJIb3YIOT
IMOMCK HEOOXOIUMOM
nH(pOpMAINH IS
BBITIOJTHEHUST YI€OHBIX
3aJIaHuH C

§ 43

PeakTuBner
XUMHYECKC
00opy0Ba




BOCCTAHOBHUTCJIbHBIX ITPOHCCCax.

HCITI0JIb30BAaHUEM
y4eOHO JIuTepaTyphl
KoMMyHuKaTHBHBIE:
aJIeKBaTHO
HCITOJIb3YIOT PEYEBBIE
CpeacTBa ISl

3¢ (dHeKTUBHOTO
pELICHHUS
KOMMYHHMKAaTHUBHBIX
3a]1a4 YYUTBIBAKOT
pa3Hble MHEHUS U
CTPEMSITCS K
KOOpJMHAIUU
Pa3JIMYHBIX MO3ULUN
B COTPYIHHYECTBE




48.

CBoiicTBa
IEJIOYHO3EMEIbHBIX
METAJJIOB U UX
COCIUHEHUM.

Jlemoncmpayuonnutii
onvim Ne25
Bzaumooericmseue
WENOUHO3EMENIbHBIX
Memaiioé ¢ 8000ll.
Obpa3zybl 8adxdcHeuux
NPUPOOHBIX
COCOUHEHUU  MAcHUS,

Kaabyus.

YMeTh XapakTepUu30BaTh
DJIEMEHTBI [IA-rpynsl Ha
OCHOBAHMM UX TIOJIOKEHUS B
MepUOINYECKOMN Ta0JIHIlEe "
CTPOCHUS aTOMOB. Ymerb
COCTAaBJIITh YPABHEHHS PEAKIUU,
XapaKTEePU3YIOLINX CBOMCTBA
KIbIUS U €ro COCOUHECHUH, U
OOBSICHATD UX B CBETE
MIPEACTABICHUN 00

AIIEKTPOIUTUYECKON IHUCCOIUAINN
u
OKHCJIMTEITbHOBOCCTAHOBUTEIILHBIX
nporeccax.

®opMHUPOBATH
LIEJIOCTHOE
MHPOBO33PEHUE,
COOTBETCTBYHOILIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSA
HayKu, U
KOMMYHHMKATHBH Y10
KOMIIETEHTHOCTb B
OOLIEHU u
COTPYAHUYECTBE CO
B3POCIIBIMU u
CBEPCTHHUKAMH.

PeryasituBHbIe:
MJIAHUPYIOT CBOU
JICUCTBHUS B CBSI3H C
ITOCTaBJICHHOM
3a1a4eu U YCIOBUAMH
€€ peLICHHUS,
YUUTBIBAIOT

MpaBUiIO B
IJJAHUPOBAHUHU U
KOHTpOJIE criocoda
peuieHus
IHosHaBartebHbIC:
CTaBAT U
bopMyIHUPYIOT TETH
U Ipo0JIEMBbI YpOKa
UCIIONb3YIOT MOUCK
HEO0OXOTUMOM
uHpopMauu AJ1s
BBITIOJTHEHUST Y4€OHbIX
3aJIaHUU C
MCIIOJIb30BAHUEM
y4eOHOM TUTepaTypbl
KoMMyHuUKaTUBHbBIE:
aJIcKBaTHO
UCIIONB3YIOT PEUEBbHIC
cpencTBa Juist

3¢ HEeKTUBHOTO

44

PeakTussl u
XUMHUYECKOE
o0OpyI0BaHKE




peleHus
KOMMYHUKATUBHBIX
3a/1a4 YYUTHIBAIOT
pa3HbIC MHEHUS U
CTpEMSTCS K
KOOpAWHALIUU
Pa3JINYHBIX MO3ULIUN
B COTPYIHUYECTBE

49.

CBolicTBa COEIMHEHUN
KaJIbIIUS.
JKecTkocTb BOOBI

Jlabopamopnbtii
onvtm No33

3HAaTh KAUYECTBEHHYIO PEAKIUIO
Ha WOHBI KaJblHs. 3HATh, YEM
o0ycIIOBJIeHa KECTKOCTH BOJIBI.

®opMHUPOBATH
L[E€JIOCTHOE
MHUPOBO33PEHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY

PerynsituBHbIE:
TUIAHUPYIOT CBOU
JICUCTBUS B CBSI3U C
MMOCTaBJICHHOM
3ajjaueii u
YCIIOBUSIMHU €€

45

PeakTussl u
XUMUAYECKOE
o0opyI0BaHKE




OsHaxkomaenue co
ceoucmeamu

U npespawjeHusIMU
KapboHamos

U 2uopoKapOboOHamos.
Th

Jlabopamopustii onvim

No34 YVempanenue
AHCECMKOCMU 800bl

6 domauinux ycnosusx Th|

YMeTb pa3bsCHATH CIIOCOOBI
YCTPaHEHHSI KECTKOCTH BOJIBI.

YPOBHIO Pa3BUTHS

HayKH, U
KOMMYHUKATHBHYIO
KOMIIETEHTHOCTh B
00IIeHN 5
COTPYAHHYECTBE CO
B3POCIIBIMU u
CBEPCTHUKAMH.

pEIICHUSI, YAUTHIBAIOT
MIPaBUIIO B
MJIAHUPOBAHUU U
KOHTpOJIE criocoba
peIIeHUS
IIo3HaBaTe/bHBIE:
CTaBsT U
hopMyIHUpYIOT LU U
po0JIeMBbl ypoKa
HCITOJIB3YIOT TIOUCK
He00XO0IUMOMI
nH(pOPMAINH TS
BBITIOJTHEHUST YI€OHBIX
3a1aHUU C
HCITOJIb30BAaHUEM
y4eOHOI TUTepaTyphl
KomMMmyHuKaTHBHBIE:
aJICKBaTHO
HCIIOJIb3YIOT pEUYEBbIC
CpeacTBa JIsl

s pexTuBHOrO
peIICHUS




KOMMYHUKATHUBHBIX
3a/1a4 YYUTHIBAIOT
pa3HbIe MHEHUA U
CTPEMSITCSA K
KOOpAWHALIUU
Pa3JIMYHBIX MO3ULIUH B
COTPYJHHUYECTBE




50.

CBolicTBa aTIOMUHHUSA
Jlemoncmpayuonnolit
onovim Ne26
Bzaumooeiicmsue
ANIOMUHUSL  C  BOOOI.
Obpa3zyvl 8axcHeruux
NPUPOOHLIX
COeOUHeHUul antoMUHUS

YMETh  COCTaBISATb  ypaBHEHUS
XUMHUYECKUX peakuui,
XapaKTepU3yIOIIMX obume
CBOWCTBA AQJIFOMUHHUS, OOBSICHSTH
ITH peaKIu B CBETE
MpeICTaBICHUN 00

OKHCINTCIIbHOBOCCTAHOBHUTCJIBbHBIX
Imponcccax.

®opMHUpPOBaThH
LEJIOCTHOE
MHUPOBO33pEHHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSI
HayKu, |
KOMMYHUKATUBHYIO
KOMIIETEHTHOCTh B
o01IeHn N 51
COTPYAHUYECTBE CO
CBEPCTHUKaMH B
npoiiecce ydueOHOMU
NEeSATeTbHOCTH.

PeryasituBHbIC:
MJIAHUPYIOT CBOU
NEUCTBUSA C
IMOCTaBJICHHOU
3a/1a4€l U YCIOBUAMHU
€€ pelleHuUs,
OLICHUBAIOT
IPaBUIIbHOCTh
BBITIOJIHCHUS

e CTBUA
IIo3HaBaTe/bHBIE:
CaMOCTOSITEJILHO
BBIJICJISIIOT U
bopMyIHpPYIOT
MMO3HABATEIbHYIO
1[€Jb, UCTIONb3YIOT
o01IKe MPHUEeMbI
penieHus 3aaau
KomMMmyHuKaTHBHBIE:
JOMYCKaIOT
BO3MOKHOCTb
Pa3IUYHBIX TOUYEK
3peHUs], B TOM YHUCJIE
HE COBITAJAOIINX C
UX COOCTBEHHOU U
OPUEHTHUPYIOTCS Ha

46

PeakTuBnl u
XUMHUYECKOE
o0opy0oBaHue




MO3ULMIO MTapTHEpa

B OOIlIeHNHU u
B3aUMOJEHCTBUU
51. | AmdorepHoCcTh OKCHAa| YMETh AOKa3biBaTh ampoTepHbIi | DopMUpOBaThH PeryasiTuBHbIE: § | PeakTuBHI U
U TUAPOKCHIA Xapakrep COCJIMHEHUs, | LIEJTOCTHOEC IUITAHUPYIOT CBOU 47 xuMudeckoe
AJTFOMUHUSL. COCTaBJIATh ypaBHeHus | MUPOBO33PECHUE, JEUCTBHS C 00OpynoBaHue
JaGopamopnuiii COOTBETCTBYIOIINX  XHUMHYecKux | COOTBCTCTBYIOIICC [I0CTaBJIEHHON
onvim Ab35 | peakumii ¥ 0OBACHATL ux B cBete | COBPCMCHHOMY 3a7auell ¥ yCIOBHAMU
Ionyuenue peCTaBICHUIH 06 ?;OBHIO PasBUTHA  ee perneHus,
2UOPOKCUOa ANEKTPOIUTHIECKOM YEH, 1 OLICHMBAIOT
AMIOMUHUSA u | JUCCOLIMALUU. KOMMYHUKATHBHYIO  npapnibHOCTS
KOMIIETEHTHOCTh B
g3aumooelicmeue €20 P . BBITIOTHCHS
erosam COTPYAHUIECTBC CO il'f(i(:aBlI::TenLHble
weno4amu. :
CBCPCTHHUKAMH B caMOCTOATENILHO
npouecce y4eOHOM  ppimensior u
JEATEIbHOCTH. dbopMynupyroT
[IO3HABATEJIbHYIO

1eJ1b, UCTIONB3YIOT
o0uue npueMsl
pelIeHus 3a1a4
KoMMyHuKaTHBHBIE:
JOITYCKAKOT
BO3MOXXHOCTb
pa3IUYHBIX  TOYEK
3peHusi, B TOM YHCIIE




HE COBNAJAIOIINX C
UX COOCTBEHHOH WU
OPUEHTHUPYIOTCS Ha
TO3UIIMIO TTApTHEPA B
OOILIEHNH 51
B3aMMOJICHICTBUU




52,

Keneso.
Jemoncmpayuonnoiii
onvim No27 Obpasyvi
pyo Jrcenesa.
Corcueanue orceneza 6
Kuciopooe u XxJuope.
Jlabopamopnuwtii
onvim No 36
«OKucnenue xcenesa
80 61ANHCHOM
6o30yxe» Th

3HaTh CTPOEHUE aroMa JKelesa,
busnueckue U XUMHYECKHE
CBOMCTBA xKenesa. YMeTh
pPa3bACHATH CBOMCTBA JKejle3a B
CBETE MpeACTaBICHUI 00
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
IIpoLeccax M BJIEKTPOIUTUYECKOU
JTUCCOLIMALIAH.

®opMHUPOBATH
LETIOCTHOE
MHPOBO33PEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKu, U
KOMMYHUKATUBHYIO
KOMIIETEHTHOCTh B
001IeHUU 5
COTPYAHUYECTBE CO
CBEPCTHHKaMH B
npoiiecce yueOHOMU
JIeATEIILHOCTH.

PeryasituBHbIE:
[InanupyroT cBou
NEUCTBUSA C
IMOCTaBJIEHHOU

3a/1a4€l U YCIOBUAMHU

ee pelleHus,
OIICHUBAIOT
MPaBUILHOCTD
BBIIIOJTHEHHUS

e CTBUA
Ilo3naBarejbHBIE:
CaMocCTOSITEeILHO
BBIJICIISIIOT U
(opmympyroT
MO3HABATEIbHYIO
1[€Jb, UCTIONb3YIOT
o0IITMe TPUEMBbI
perieHus 3a1a4

KomMMmyHuKaTHBHBIE:

Jlomyckaror
BO3MOKHOCTb
Pa3IUYHBIX TOUYEK
3pEHMs, B TOM YHCIIE
HE

48

JlaTuuk
JaBJICHUS,
PCaKTUBHI U
XUMHUYECKOE
o0opymoBaHue,
KOJUTCKITIHT

COBITAIAOIINX C UX
COOCTBEHHOM.




53.

CBolicTBa
COCJIMHCHUM JKene3a:
OKCHJIOB,
THUJIPOKCHJIOB u
coneit »xeneza(ll u

[1).

Jlabopamopnuwtii
onvim Ne37
llonyuenue
2UOPOKCUO08
arcenesza(ll) u (111) u
83aumooeticmsue ux ¢
Kuciomamu u
wenouamu. TH

3HaTh CBOMCTBA
Fe(Il) u

COETMHEHNH
Fe(Ill). VYwmers
COCTaBJIATh YpaBHEHUSA
COOTBETCTBYIOIIMX  pEaKUUi B
CBETE€  MpEACTaBIICHHI 00
AIEKTPOJIUTUYECKON THUCCOLUALINN
u
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
rporneccax.

®opMHUpOBaThH
IIEJIOCTHOE
MHUPOBO33PCHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHSI
HAYKH,
KOMMYHUKAaTUBHYIO
KOMIIETEHTHOCTh B
0oO0IIEHUN U
COTPY/HUYECTBE
CO CBEpPCTHHUKAMU
U B3POCIIBIMHU.

PeryasitTuBHbIe:
[InanupyroT cBOU
JIEUCTBUS C
MOCTABJICHHOU
3a1a4€l U YCIOBUSAMH
€€ peLICHHUS,
OLICHUBAIOT
MPaBUILHOCTD
BBITIOJIHECHUS
EeNCTBUSI
Ilo3HaBaTe/bHbIE:
CamoCTOsITENIbHO
BBIJCIISIIOT U
opmymupytoT
MO3HABATEIBHYIO
€I, UCTTOJIB3YIOT
o01ue mprueMbl
penieHus 3a1ad
KoMMyHuKaTHBHBIE:
Jlomyckaror
BO3MOKHOCTb
Pa3IIMYHBIX TOYEK
3pEHHUs], B TOM YHUCIIE
HE COBMAJAONINX C UX
COOCTBEHHOH.

§ 49

PeakTuBbI 1
XUMHYECKOK
o0opyoBat




54. | Ilpakmuueckasn YMeTh MPUMEHSTh TeopeTnueckue | Pa3BuBarh PeryasituBHbIC: 850 PeaktuBel n
paooma Ne9. | 3HaHUS HA TIPaKTHUKE, OOBSICHATH | YMCHMS OcCy1ecTBISIOT XUMHUYECKOX
Pewenue HaOII0ICHUS 151 pe3yabTarsl | OUCHUBATH MOIIarOBBIA KOHTPOJIb o0opynoBar
IKCREPUMEHMATIbHBIX | TIPOBOIUMBIX OIBITOB, | CUTYallUIO 1 10 pe3yNbTaTy
3a0au no meme | xapakrepru3oBaTh YCJIOBUS ONepaTHBHO Ilo3HaBaTe/bHbIE:

«Obwue U | TeyeHMsT peakUMM A0 KOHLA B IpUHUMATD CtposT peueBoe

UHOUGUOYATIbHbLE pacTBOpax >3JIEKTPOJIUTOB. PCLICHIC, BBICKa3bIBAHKE B

caoicmod scknamme YOOl

memannoe». Th OCOBEL nucLMeHHoi hopme
prammoneiicteus ~ KOMMYHHKATHBHBIE:
c YYuTBIBaIOT pa3HbIC
OJTHOKJIACCHUKAMH MHEHUS U CTPEMSTCS
BO BpeMs K KOOPJIMHALIUH
IPOBEEHUS Pa3IMYHBIX TO3ULUN
PAKTUYECKOM B COTPYIHUYECTBE
paboTHL.

55. | [logroroBka k ' MA O600muTs  3HaHuUA 1O  Teme DopmMuUpOBaTH PeryasiTuBHbI€: [ToBTOpHT
«Mertambi» LIEJIOCTHOE Buocsr b TEMY

MHPOBO33pEHHE,  HEOOXOAUMBIE «Meramn
COOTBETCTBYIOIIIEE KOPPEKTHUBBI B BI».
COBPEMEHHOMY JACUCTBUC IIOCJIC €TI0

YPOBHIO Pa3BUTHS
HayKH,

KOMMYHHKATHBHYIO

KOMIIETEHTHOCTh B
OOIllEHUU "

3aBEepIICHUS Ha
OCHOBE €T0 U y4eTa
XapakTepa CACTaHHBIX
OIIIOOK




KoMMyHuKaTHBHbBIE:
KOHTPOJIUPYIOT
NEHCTBUS ITapTHEPA

COTPYAHUYECTBE co
CBEpPCTHUKAMH U
B3POCJIBIMU.

56. | KonTpouabHoe Ymerb dopmMupoBaTh PeryasitTuBHbIe: IToBTOpHUT
TECTUPOBAHME no | ACTIOJB30BaTh OTBETCTBEHHOE OCYLIECTBIISIOT b IO
noopaszoeny NpuOOpPETEHHBIE | OTHOIIECHUE K YYEHHUIO,  HMTOTOBBIM U Y4eOHUKY
«IIpakTuKym Mo | 3HaHWUS. TOTOBHOCTh U MOIIaroBbIA Marepuan
U3YYCHUIO CBOICTB CIOCOOHOCTh K KOHTPOJIb 1O TJIaBbI
NMPOCTHIX  BelIeCTB CaMOpPa3BUTHUIO U pe3yabTaTy
MeTAJJIOB X caMo00pa30BaHUIO. IlosHaBaTebHbIE:

COoeIMHEeHH D> CTPOSIT B
MUCbMEHHOU (hopme.

Pa3zpnen 5. OcHOBBI ONBITHO-IKCIIEPMMEHTAJILHOI U MPOEKTHOM AesiTebH )T (124)




57. | Texnuka Ymenue 1.Pa3BuTre BHYTpeHHEH PeakTtuBbl 1
0e30MmacHOCTH IIpH | XapaKTepu3oBaTh | [TO3UINH HIKOJIPHMKA Ha XUMHUYECKOE
BBIINOJTHCHUN BaKHCHIIINE YPOBHC 000pyI0BaHHE
CaMOCTOSITEIbHBIX XUMHUYECKHE TIONIOAKHUTEILHOTO

OTHOIIIEHHUS K IIKOJIE,
OIBITOB U | TIOHSTHUSA:

. MOHUMAHUS

HKCIIEPUMEHTOB B | XUMUYECKUM

HEOOXOAMMOCTH yUECHHUS,
JIOMAIIHUX YCJIIOBUSIX | DJIEMEHT, BBLIPAKEHHOTO B
M C MCIOIB30BAHHEM | KIACCHYHUKALMS | rpeoGnafgaHum
000pyIOBaHMs BEILECTB y4eOHOMO3HABATEIBHBIX
XUMHUYECKOU MOTHBOB U
nabopaTtopum. IIPEATIOYTCHU N

COLIMAJIBHOTO CIIoco0a

OLICHKHU 3HAHUM;

2.@opMHUpPOBaHHE

BBIPAKEHHOW yCTOMYHUBOU

y4eOHOIT03HaBATEIbHON

MOTHUBAILIMU YYECHHUS

58. | Ilpakmuueckas Hcnons3oBanue | 1. OpueHranusa Ha K.YV PeakTuBbI 1
paboma Nel0. n1abOpaTOPHOTO | OHUMAHHUE IPUYUH YMenust  paboTarhb XUMHYECKOE
Th Oépawenue co 06opyz[03alumﬂ 1 | ycriexa B yueOHOM B I1apax. 000pyIOBaHHE
cmeknom (ccubanue CTCK/IIHHON JIESITEILHOCTH; 2. ILYY].

y MOCY/IbI .
CMEKIAHHOU mpYOKuU, HpO]};eI[éHI/Ie V4yeOHONO3HABATENBHBIA Y MeHHsT HAO0AaTh,
uszecomoejienue. HeCIIOKHEBIX HHTCPCC K HOBOMY JICJIaTh BBIBOJBI IIPHU
nunemku, 9KCIEPUMEHTOB yqe6H0My MaTcpuaily u IIPOBEJICHUU OIIBITOB.
Kanuanapoe; TUISE crioco0aM perieHus P.YVY /. Ymenue
npocmenux y3n06; | 10KazarejabCTBa | HOBOW YAaCTHOM 3a7adu CaMOCTOSTEILHOTO
BBIJIBUTAEMBIX BeJICHHS




npocmeuuiux MPETIONO0KEHUM; AKCIEPUMEHTAIBHOM
npuoopos), Th ONMCaHne JEATENBHOCTH,
pE3yJIbTaTOB OIMCHIBAThH
STHX padoT XUMHYECKHE
peakiuu,
HaOJII01aeMBbIE
B XOJI€

OKCIICPUMCHTA.




59.

XUMHYECKUIN aHaATN3;

Ka4eCTBEHHBIN U
KOJIMYECTBEHHBIM

3HaH1Ee OCHOB
XUMHUYECKOTO
a”Han3a

1.Opuenranus Ha

NOHUMAaHUE PUYHH
ycrnexa B yueOHOH

JIEATSIILHOCTH; 2.

VyeOHoIo3HaBaTEILHBIN
HWHTEpPEC K HOBOMY
y4eOHOMY MaTepHany u
crnocodam pereHus
HOBOM 4acTHOM 3aJ1auu

K.YV]I. 1.
YMeHue
JIOrOBapUBaThHCS
U TIPUXOJUTD K
o01emy
pELICHUIO B
COBMECTHOM
JIEATEIIbHOCTH;
2.YMmenue
MPOJTYKTUBHO
paspemarb

KOH(MIUKTHI ~ Ha
OCHOBE yuera

UHTEPECOB

MO3UIIUU BCEX E€r0

Y4aCTHUKOB
ILYVY .

1. ®opmupoBaTh
yMEHHE
IPOBO/IUTD
CpaBHEHUE U
KJIacCU(PUKALTIIO
0 33/IaHHBIM
KPUTEPHUSIM;
2.@opMHUpPOBATH
y ydanuxcs
Mpe/ICTaBJICHUE
0 HOMEHKJIaType

PeakTuBel 1
XUMHYECKOE
000opy10BaHUE]




HEOPraHUYECKUX
COCIUHCHUM.
P.YVY .

1. YMeHue
YUUTHIBATh
BBIJICJICHHBIC
YUUTEIEM
OPUEHTHUPHI
JEeHUCTBUSI B
HOBOM  y4eOHOM
MaTepualie B
COTPYJIHUYECTBE
C YUHTENEM;

2. VYMeHue
IJIAHUPOBATh
CBOM JICHCTBUS B
COOTBETCTBUM C
IMOCTaBJICHHOM
3ajJauei u
YCIOBUSIMU ee
peanu3anum.




60.

Teopernyeckne OCHOBBI
OIBITHO-
DKCIEPUMEHTAJIBHON U
MPOEKTHOU
JIEeITENbHOCTH.

VYMmenue
00BACHATH
3aKOHOMEPHOCTH
A3MEHEHUSA

CBOMCTB BECILIECTB ,

3HaHHUEC OCHOB

BKCHepHMCHTaHBHOﬁ

Y IPOCKTHOM
NEATENIbHOCTH

1.Pa3BuTHE BHYTpEHHEU
MO3UIINY IIKOJIbHUKA Ha

YPOBHE MOJIOKUTEIBHOTO
OTHOIIIEHHUS K IIKOJIE,

ITOHUMaHUA

HCO6XOI[I/IMOCTI/I YUYCHUA,

BBIPA’KCHHOT'O B

npeobiaganuu yueoHo-

K.YVY/.

1. Ymenue:

. CTPOUTH
MMOHSATHEIE 1A
napTHepa
BBICKa3bIBaHMS,
YUUTBHIBAIOIIINE,
YTO MapTHEP
3HAET U BUIUT, a
YTO HET;

. 3a71aBaTh
BOIIPOCHI; *
KOHTPOJIUPOBATH
ICUCTBUSI
napTHepa.
ILYVY .

PeakTuBel 1
XUMHYECKOE
000opy10BaHUE]




MO3HABATEIbHBIX
MOTHUBOB U
pPEeANOYTEHUN
COLIMAJILHOT'O CIT0c00a
OLICHKH 3HAHUM;
2.DopMHUpOBAHUE
BBIPAKECHHOU
YCTOMYMBOU

y4eOHOIO3HaBATEIbHON

MOTHBAllUKU YYCHUSI.

YMeHue:

. OCYIIECTBIISITh
aHaJIu3 00OBEKTOB C
BBIJCJIEHUEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

. OCYILIECTBIIATh
CHHTE3 KaK
COCTaBJICHHUE IIEJIOTO
u3 yacteil. P.YY/I.
YMmenus:
1.OcymiecTBisITh
WTOTOBBIN U
MTOIIIarOBBIM
KOHTPOJIb 1O
pe3ynbrary; 2.
AnexBaTHO
BOCIIPUHUMATh
OIICHKY YUUTEJIS;

3. Paznuuath crioco0
U pe3yJbTar
JICUCTBUSI




61.

Br160op TeMBI MpoekTa.
IInanupoBanue
NeATETHHOCTH.

YMenue
IJTaHUPOBATH
COOCTBEHHYIO
AKCIIEPUMEHTATBHYIO
JESITeTLHOCTD
YMEHHUE BbIJIBUTaTh
TUIIOTE3bI, CTABUTh
MIPOCKTHBIE 3aJ]aUH.

Pa3BuBartsb
CITOCOOHOCTB K
CaMOOIIEHKE Ha OCHOBE
KPUTEPHSI YCIICIITHOCTH
yueOHOMU
JEITEIILHOCTH

K.YV /. 1. Ymenue
JIOTOBapUBAThLCS U
PUXOJUTH K
0011IeMy pEIICHUIO
B COBMECTHOM

TSI TCIILHOCTH,
2.YMmeHue
POIYKTHUBHO
paspemarhb
KOH(JIUKTHI Ha
OCHOBE yueTa
UHTEPECOB U
MO3UIAM BCEX €TI0

yuacTHUKOB ILYY /1.
1.Ymenune
IIPOBOJIMTH
CpaBHEHHE u
KJIaCCU(UKAITUIO
1o 3aJIaHHbBIM
KPUTEPUSIM; 2.
dopmMupoBath y
yJalmxcs
IPEICTAaBICHUE O
HOMEHKJIaType
HEOPraHMYECKUX
COCIMHEHUN

P.VV]I.




1.YMmenue
YUUTHIBATh
BBIJICJICHHBIE
yUUTEIIEM
OPUEHTHUPHI
JIEHCTBUA B HOBOM
yueOHOM
Marepuane B
COTPYAHUYECTBE C
YUUTEIIEM;

2. YMeHue
IJIaHUPOBATh

CBOU JICHCTBUSA B
COOTBETCTBUH C

IOCTaBJICHHON
3agauen u
YCIOBUSIMU ee

peann3aiuu.




62.

IloaroroBka
MPOEKTA.

MHOOPMAIMK  T10 IPOEKTHOM

TEME. Monem
NEeATEIHLHOCTH.

Co6op

YMenue
IJIAHUPOBATH
COOCTBEHHYIO
AKCIIEPUMEHTATBHYIO
JeSITeTLHOCTD
yMEHHE BbIIBUTaTh
TUIOTE3bI, CTABUTh
MPOEKTHBIC 331a4H,
coboupath
uH(pOpMAIHUIO U3
pa3INYHBIX
HCTOYHUKOB,
aHaJIM3UPOBATH,
MOJIEJIMPOBATh
AKCIIEPUMEHT

1.Pa3Burne

BHYTPEHHEH MMO3ULUU

IIKOJIbHUKA Ha
CaMOCTOATEIIbHOE
MPOEKTUPOBAHUE

y4eOHOM NIeATeIbHOCTH

2.DopmupoBaHue
BBIPAKEHHOU
YCTONYMBOU

y4e0HOMO3HABATEIHLHOM

MOTHUBAllMU YYCHUA

K.YVY/.

1. Ymenue:

. CTPOUTH
MMOHSTHEIE 1A
napTHepa
BBICKa3bIBaHMS,
YUUTHIBAIOIIIHE, YTO
napTHep 3HaeT U
BHJIHT, a YTO HET;

. 3a71aBaTh
BOIIPOCHI; *
KOHTPOJIUPOBATH
ICUCTBUSI
naptHepa. ILY VYL
YMeHue:

. OCYIIECTBIIATh
aHaJIu3 00OBEKTOB C
BBIJEJIEHUEM
CYIIIECTBEHHBIX U
HECYIIECCTBEHHBIX
MIPU3HAKOB;

. OCYIIECTBIIATh
CHHTE3 KaK
COCTaBJICHHUE
1IEJI0T0 U3 YacTeH.
P.YVI.

YMmeHus:

PeakTusnl u
XUMHUUYECKOE
o0OpyI0BaHKE




1.OcymiecTBusITh
UTOTOBBIN U
MIOIIIAarOBBIN
KOHTPOJIb T10
pe3yJbTarty; 2.
AnexBaTHO
BOCIIPUHUMATh
OIICHKY YUUTEJIS;
3. Paznmmuath
Croco0 U pe3ysbTaT
JICUCTBUS




63.

BrinonHenue y4eOHBIX

MIPOEKTOB,
OTIBITHOAKCIIEPUMEHTAIT

BHBIX PaboT.

IIpakTuyeckue padoTbl MO

TeMam MPOEKTOB

yuamuuxcs, 7h

Hcnons3oBanue
1abopaTopHOTO
o0opynoBaHUs U
CTEKJISIHHOU IOCY/IbI,
MIPOBEICHNE
OKCIICPUMEHTOB JIJIS
JI0Ka3aTeIhCTBA
BBIJIBUTAEMBIX
NPEIONIOKEHUH;
OIMCAHUE
PE3yJIbTATOB ATUX
pabot

K.YV]I. 1.
YmMmenue
JIOrOBapUBaThCA U
MPUXOJUTH K

00111eMy perIeHUIO
B COBMECTHOM
NEATENbHOCTH;
2.YmeHue
MPOJTYKTHUBHO
paspeuiarb
KOH(DJIUKTHI Ha
OCHOBE ydeTa
UHTEPECOB u
MO3UIMHA BCEX €ro
YYaCTHUKOB
ILYVY. 1.
dopMupoBaTh

YMCHHUEC IIPOBOAUTD

PeakTusnl u
XUMHUUYECKOE
o0OpyI0BaHKE




CpaBHEHUE U
KJ1acCU(UKAITUIO
T10 3aJJaHHBIM
KPUTEPUSIM;
2.@opMHpOBATH

y ydaluxcs
MIPEACTABIIEHUE

0 HOMEHKJIaType
HEOPraHUYECKUX
COeIMHEHU.
P.YV.

1. YMenue
YUUTHIBATh
BBIJICJICHHBIC
YUUTEIIEM
OPUEHTHUPBI
JICUCTBUSI B
HOBOM  y4yeOHOM
Marepuae B
COTPYJIHHUYECTBE C
YUUTEIIEM;

2. YmMmenue
IJIAHUPOBATh
CBOU JICHUCTBUS B
COOTBETCTBUM C
IMOCTaBJIICHHOM
3agauen u




YCIIOBUSIMU
peanu3alum.

cC




64.

[ToaroroBka yueOHBIX
IPOEKTOB
K 3aIuTe

Pa3BuBartsb
CITOCOOHOCTB K
CaMOOIIEHKE Ha
OCHOBE
KPUTEPHUSI
YCICIITHOCTH
y4eOHOU
JIEITEIIbHOCTH

K.YV]I.
1.YMmenue
HCIIOJIb30BaTh
peub s
perysiuu
CBOETO
JICHUCTBUS;
2.AnexBaTHO
HCITOJIL30BAaTh
peyeBbIC
cpencTBa Jist
penieHus
Pa3IMYHBIX
KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHME,
BIIAJCTh
JTAAJIOTUYECKOU
dbopmoii peuun
P.YY /. YMmeHue
CaMOCTOSITEJILHO
aJICKBaTHO
OIICHUBATH
PaBUILHOCTh
BBIITOJTHEHHUS
JNICUCTBUS U
BHOCHTD




HEOOXOIUMBIE
KOPPEKTUBHI B
HCIIOJIHEHHE KaK
0 XOAY €ro
peanu3ainm, Tak
U B KOHIIC
JICUCTBHSL.
ILYV .
Ymenne:

OCYILIECTBIIATh

CpaBHCHHUE U
KJIacCU(UKAITHIO,
BBIOWpasi KPUTESPUH
JUTSL yKa3aHHBIX
JIOTHYECKHIX

ornepamnuii; CTpOUTh

JIOTHYECKOe
paccykaeHue







65.

[Ipomexxyrounas
arrecranus. 3amura
MIPOCKTOB

YMeHue
OBJIaJICHUS
HaBBIKaMU
KOHTPOJISL U
OILICHKHU CBOEU
JIEATEIbHOCTH,
YMEHUE
MPEIBUAETH
BO3MOKHBIC
MOCJICACTBUSI
CBOMX
JICUCTBUM

YMeHue OoleHUTh

CBOM y4cOHBIC
JTOCTHXKCHUS

K.YV /. 1.YMmenue
HCII0JIb30BaTh PEUb
JUISL pETYIISIIAN
CBOET'O JCHCTBUS;
2.AnexBaTHO
HCITOJIL30BaTh
pEYEBbIE CPEICTBA
JUTSL pELICHUS
Pa3IMYHBIX
KOMMYHUKATUBHBIX
3aJiay, CTPOUTH
MOHOJIOTHYECKOE
BBbICKa3bIBaHHE,
BJIAJIETh
JIMAJIOTHUECKOM
dbopmoit peun
P.YY/. YMmenue
CaMOCTOSITEILHO
aJICKBaTHO OIICHUBATH
MPaBUIbLHOCTh
BBITIOJTHCHUS
JICUCTBUS U BHOCUTD
HEO0XOIUMBIE
KOPPEKTHUBBI B
HCIIOJIHCHHE KaK 110
X0y €ro
peanu3aluu, Tak 1 B
KOHIIE JCHCTBUS.
ILYYVY/]I.




Ymenue:
OCYILIECTBIIATh
CpaBHEHUE U
KJIacCu(puKaIuto,
BBIOMpAst KpUTEPUU
JUI yKa3aHHBIX
JIOTMYECKUX
OIlepalvii; CTPOUTH
JIOTUYECKOE
paccykxaeHue




66. | [logroroska x 'A: VMmenue Vwmenue ouenuts K. YY/. YMmenue PeakTuBbI 1
pelIeHne MPaKkTUKO OBJIAJICHUS CBOM y4cOHBIC CaMOCTOSTEIBLHO XUMHYECKOE
OPUEHTHUPOBAHHBIX HaBBIKAMH JIOCTHKEHHUSA OpPraHU30BbIBATH 000pyI0BaHUE]
3aaHui KOHTPOJIS U yueOHOe

OILICHKHU CBOEU JICUCTBHE.
JIEATEIbHOCTH, ILYY /. YMmenue
yMEHUE npeoOpa3oBbIBAThH
MpEeABUIETD
BO3MOJKHBIC
MTOCJICACTBUSA
CBOUX
JICUCTBUM

uHpopmaruio

13 OJHOTO BHA
B npyroil. P.YY I
YMeHHe COCTaBIATh
IJIaH PEIICHUS
poOJIEeMBbI




67.

ITonroroska k ' UA:
pelIeHne MPaKkTUKO
OPUEHTHUPOBAHHBIX
3aJlaHUN

YMeHue
OBJIaJICHUS
HaBBIKaMU
KOHTPOJISL U
OILICHKHU CBOEU
JIEATEIbHOCTH,
YMEHUE
MPEIBUAETH
BO3MOKHBIC
MOCJICACTBUSI
CBOMX
JICUCTBUM

YMeHue OoleHUTh

CBOM y4eOHbBIC
JOCTHKEHUS

K.YV /. YMmenue
CaMOCTOSITEILHO
OpPraHU30BbIBATH
yueOHOoe
JICHCTBUE.
ILYY /. YMmeHue
npeoOpa3oBbIBAThH
uHpopmarmio

W3 OJHOT'O BHA
B npyrou. P.YY L.
YMeHHe COCTaBIISITh
IJIaH peLICHUS
poOJIeMBbI

PeakTuBel 1
XUMHYECKOE
000pyI0BaHUE]




68.

O06o0menue,
cucTeMaTHu3alus u
KOpPPEKLHS 3HAHUU
yyamuxcs — 3a  Kypce
«IKCnepuMEHTAIIbHAs
XUMHI-9», 9 KIacc.

TecToBbIM KOHTPOJIb.

1.3akpenienue
3HAHUM U
pacyeTHBIX
HaBBIKOB y4-CHl.
2.YMeHue
pemarb
TUIIOBBIE
MIPUMEPHI
KOHTPOJIBHOU
paboTHhLI.

1. VMenue
OpHUEHTHPOBATHCS
Ha  IIOHMMaHUeE
IPUYMH ycexa B
yueOHOMI
JEATENbHOCTH

K.YY /. YMmenue
CaMOCTOSITCILHO
OpPraHU30BbIBATH
yueOHOoe
B3aMMOJICHCTBUEC

B IpYIIIe

ILYVYA.

YMeHue:

. OCYILIECTBIISATh
aHaJIu3 00OBEKTOB C
BBIJICJIICHHUEM
CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX
MPU3HAKOB,;

. OCYIIECTBIIATh
CHHTE3 KaK
COCTaBJICHHE IIEJIOTO
n3 gacren. P.YY L.
YMeHus:
1.OcyiecTBisiTh
UTOTOBBIN U

MOIIIar OBBIN
KOHTPOJIb T10
pe3yJibTarty; 2.
AJleKkBaTHO
BOCIIPUHUMATh
OLICHKY YYUTEJIS;

PaGora ¢
TeCTaMH
(MHIUBHU
yaJlbHbIE
3aJ1aHMs)




3. Paznuuare croco0 u
pe3ybTaT AEUCTBUS




