AHHOTANMA K pado4veil mporpamMme
BHeypO‘IHOﬁ AECATCJIBHOCTH 110 XUMHUH

«XUMHA BOKPYI HAC»

B oOydennm xumuu OOJIBIIOE 3HAYCHHE HWMEET OKCIEPUMEHT. AHAIM3UPYs
pEe3yNbTaThl MPOBEAEHHBIX OMBITOB, yJalIuecs yOeKTaloTcs B TOM, YTO T€ WIIU
WHBIC TEOPETHUCCKHE IMPEJACTABICHUS COOTBETCTBYIOT WM TPOTHBOpPEYAT
peanbHOCTH. TOJIBKO OCYIIECTBIISISI XUMHUCCKHI 3KCIIEPUMEHT MOKHO IIPOBEPUTH
JOCTOBEPHOCTh TIPOTHO30B, CJICJIAaHHBIX HA OCHOBaHMHM Teopuu. B mporecce
OKCIIEPUMEHTAIbHOW  pabOThl  ydyamuecs TMPUOOPETAlOT  OMBIT  MMO3HAHUS
PEATBHOCTH, SIBJISIONIUNACS BaKHBIM dTarioM (OPMHPOBAHUS Yy HUX YOEKICHHM,
KOTOPBIE, B CBOIO OYEPEh, COCTABIITIOT OCHOBY HAYYHOTO MHUPOBO33PCHHUS.
Brenpenue obopynoBanus mudpoBol jJadopaTtopun mneHTpa «Touka poctay
MO3BOJIUT Kauye€CTBEHHO M3MEHHTH Ipollecc OoOydeHUs XUMHUHU. KonumdecTBEeHHBIC
AKCIIEPUMEHTHI IMO3BOJIAT IMOJIy4YaTh JOCTOBEPHYHO HH(POPMAIUIO O IPOTCKAHUM
TeX WIM HHBIX XHMHYECKHX IIpolieccax, O CBoicTBax BemiecTB. Ha ocHoBe
MOJTYYCHHBIX AKCIIEPUMEHTATIBHBIX JaHHBIX 00y4aeMbIe CMOTYT CaMOCTOSITEIBHO
JenaTh BBIBOABI, 0000IIaTh pe3yJdbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OyJeT CMOCOOCTBOBAaTh TMOBBIIIEHUIO MOTHBAIMU  OOy4YeHUS
MIKOJIbHUKOB.
Jlns u3ydeHus mpeaMera «XHMHS» Ha dTare OCHOBHOTO O0IIero oOpa3oBaHUS
oTBoauTCs 34 yaca

Jlannast oOpasoBarenbHas MporpaMMa OOECTIeUMBACT YCBOCHUE YYAIIUMHUCS
BOXHEHUIIIMX XMMHYECKHMX 3aKOHOB, TEOpHM W TOHATUH;  (opmupyer
MPEJICTABIICHUE O POJIA XUMHUHM B OKPY’KAIOIIEM MHUPE W KU3HU uelioBeka. llpum
3TOM OCHOBHO€ BHUMAHME YAECACTCS CYIIIHOCTH XUMUUYECKUX PEAKINI U METOaM
MX OCYIIECTBIICHUA.

OIHUM U3 OCHOBHBIX IMPHUHIIUMIIOB MOCTPOEHUSI MPOTPAMMBI SIBJSETCS MPUHIHII
JOCTYITHOCTH. JKCIIEPUMEHTAJIBHBIE JaHHbIC, IIOJYyYEHHBIC Y4YallUMHUCS TIpU
BBITIOJITHCHUN KOJIWYECTBEHHBIX OIBITOB, MO3BOJISIOT yYalIUMCS CAMOCTOSITEIIBHO
JeNaTh BBIBOJIBI, BBISBISITh 3aKOHOMEPHOCTH. llogxonapl, 3aj0KE€HHBIE B
coJiepKaHUE TTPOrPaMMBbI Kypca, CO3/Ial0T HEOOXOIUMBIE YCIIOBUS JIJISI CHCTEMHOTO
YCBOCHUSI y4YallUMHUCA OCHOB HAayKH, [JI1 OOECIEUYEHUs pPa3BUBAIOIIETO U
BOCITUTHIBAIONIETO  BO3JCHCTBUA  OOyYEeHHS Ha  JIMYHOCTh  y4allerocs.
dopMupyembie 3HAHUS JTOJDKHBI CTaTh OCHOBOM CUCTEMBI YOCKICHUHN ITKOJIHHUKA,
LHEHTPAIBHBIM SIIPOM €TI0 HAYyYHOTO MUPOBO33PEHUS.

Ha 6a3e nentpa «Touka pocta» obecrnieunBaeTcs peaausaiusi o0pa3oBaTeIbHbIX
IIPOTPAMM €CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKON HAIPaBJICHHOCTEN,



pa3pabOTaHHBIX B COOTBETCTBMM C TPeOOBAaHUSIMHU 3aKOHOAATENbCTBA B cdepe
oOpa3oBaHMsl M C YYETOM pekomeHnauui PenepanbHOro omneparopa ydyeOHOro
peaMeTa «XUMUD.

OOpa3oBarenbHass IporpaMMa IIO3BOJISIET  HMHTEIPUPOBATH  peaIU3yeMble
MOJIXOJIbI, CTPYKTYPY M COJEp>KaHUE MPH OpraHM3aluu OO0ydeHUs XUMHH B 8§—9
KJIacCax, BBICTDOGHHOM Ha 0a3e Jt000ro M3 JOCTYHHBIX Y4EOHO-METOAMYECKUX
komiuiekcoB (YMK).

Hcnone3oBanue obopynoBanus «Touka pocta» npu peanusauuu gaHHon OII
MO3BOJISIET CO3/1aTh YCIOBUS:

—  JUIsl PAaCILIUPEHUs COJIEPKAaHUS IIKOJIBHOTO XMMUUYECKOTO 00pa30BaHus;

— JUId  TOBBIIEHUS  IO3HABATEJIBbHOW  AKTHUBHOCTHM  OOy4aromuxcs B
€CTECTBEHHOHAYYHOU 00J1aCcTH;

— 78 pa3BUTHUA JIMYHOCTU peOEHKa B Ipouecce OOy4YeHHMs] XHMHH, €ro
CIOCOOHOCTEM, (OPMHUPOBAHUS U YAOBIETBOPEHHUS COLMAIBHO 3HAUYUMBbIX—
MHTEPECOB U MOTPEOHOCTEN;

— Juis paboThl ¢ OJApEHHBIMH IIKOJBHUKAMH, OPTaHM3allUd HX Pa3BUTHS B
pa3IMyYHbIX 001acTAX 00pa30BaTEIbHON, TBOPUECKOU NEATEIBHOCTH. —

eanb 1 3axaun

1. Peanuzaumsi OCHOBHBIX 0O0IIE00pPA30BATENBHBIX MPOTrpamMM MO Y4YEOHBIM
mpeaMeTaM e€CTECTBEHHOHAYYHOW HANpaBICHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUHOH 1eATEIbHOCTH 00yUYaIoXCs;

2. BBEJICHUE COBPEMEHHBIX CPEICTB OOYUEHMs U BOCIUTAHUS Uil U3ydeHUs (B
TOM qucie HKCIIEPUMEHTAIILHOTO) TV CUUTUIAH (Moyneit)
€CTECTBEHHOHAYYHOW HAMpaBICHHOCTH TPH  peaju3alid  OCHOBHBIX
00111e00pa3oBaTeNbHbIX porpamMmm U JOTOJTHUTENbHBIX
00111e00pa3oBaTeNbHBIX MPOrpaMM, B TOM 4YHUCJIE JUIS pacUIupeHus
CoJiepKaHusl yueOHOTo mpeaMeTa « XUMHUSD.

3. BOBJICUEHHUE YYAIIUXCS B IPOECKTHYIO AESATEIbHOCTb.

[IpopunbHblid  KOMIUIEKT  oOopynoBanust LeHTpa «Touka — pocTay
obOecrieunBaer A(PGEKTHBHOE JOCTHIKEHHE OO0pa30BATENbHBIX  PE3YJIHTATOB
oOydarlolmuMuCs 1O MporpaMMaM €CTeCTBEHHOHAYyYHOW  HAalpaBiICHHOCTH,
BO3MOKHOCTh YIUIYOJIEHHOTO M3YyY€HUs OTHAEIbHBIX MPEIMETOB, B TOM YHCIE AJIs
dopMupoOBaHUsA H300PETATEIHCKOTO, KPEaTUBHOTO, KPUTHUYECKOTO MBIIIICHHUS,
pa3BUTUs (YHKIIMOHAIBHOW TPAMOTHOCTH Yy OOYYaromMXCcs, B TOM YHCIE
€CTECTBEHHOHAYYHOU U MaTeMaTUYECKOM.

DKCTIIEPUMEHT SIBISIETCS UCTOYHUKOM 3HAHUN M KPUTEPUEM MX UCTHHHOCTH B
Hayke. KoHuenmus coBpeMeHHOro o0pa3oBaHUs MOAPA3yMEBAET, YTO B y4eOHOM
DKCIIEPUMEHTE  BEAYUIYI0  POJb  JIOJDKEH  3aHSITh  CaMOCTOSITEJIbHBIHI
MCCIICIOBATENLCKUN YUEHUYECKUIN IKCTICPUMEHT.



CoBpeMeHHbIE SKCHEPUMEHTAJIbHBIE HCCIEAOBaHUS MO XUMHUU YK€ TPYAHO
MpencTaBuTh 0€3 HCIOJNBb30BAHUS HE TOJBKO AaHAJOTOBBIX, HO M UU(POBBIX
U3MEPUTEIBHBIX pruOOpOB. B denepanbHOM I'ocynapcTBeHHOM
Oo6pazoBarenpHoM  Cranmapre (®PI'OC) mpommcano, dYTO OAHUM U3
YHUBEPCAIBbHBIX YUEOHBIX NEUCTBHI, TPHOOPETAEMBIX YUYAIIUMUCS, JOJKHO CTATh
YMEHHUE «IPOBEJACHUSI OMBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEAOBAHUM,
NOPSIMBIX M KOCBEHHBIX M3MEPEHUH C UCIOJIb30BAaHUEM AHAJIOTOBBIX U ITU(GPOBBIX
U3MEPUTETBHBIX TPUOOPOBY.

VY4eOHBI SKCIEPUMEHT M0 XHUMHH, MPOBOJAUMBIA Ha TPAJAULMOHHOM
obopynoBanuu, 6€3 mpuMeHEHHs TU(POBBIX JaOOpaTOPHii, HE MOKET MTO3BOJIUTH
B IOJHOM Me€pe pEINUTh BCE 33Ja4d B COBPEMEHHOM WIKOJIE. JTO CBSI3aHO C
PSAAOM IIPUYUH:

TPaJIULIMOHHOE UIKOJIBHOE OOOpYAOBaHHE U3-3a OrPAaHUYECHHS TEXHUYECKUX
BO3MOXXHOCTEM  HE  MO3BOJSIET  IPOBOJWUTH  MHOTHE  KOJIMYECTBEHHBIC
UCCIIEI0BaHNS;

JUIMTEJIBHOCTD MTPOBEACHUS XUMUYECKUX UCCIIEIOBAHUI HE BCETa COTIIACyeTCs
C JUTUTEIbHOCTBIO YUEOHBIX 3aHATHH;

BO3MOKHOCTh ~ TPOBEACHUS  MHOTMX  HMCCJIEIOBAHMM  OTpaHUYMBAETCSA
TpeOOBAaHUSIMU TEXHUKH O€30MACHOCTH U JIp.

[udposass nabopaTopusi MHOJHOCTBIO MEHSET METOIUKY U COJEp)KaHue
AKCIIEPUMEHTAJIBHON IEATEIbHOCTH U PEUIAeT BBILIENEPEUYUCICHHbBIE TPOOJIEMBI.
upokuii CIEKTp JATYMKOB MO3BOJISIET YUAIIUMCSl 3HAKOMUTBCS C ITapaMeTpaMu
XUMUYECKOTO JKCIIEpUMEHTa HE TOJBKO Ha KAayeCTBEHHOM, HO M Ha
KoJInuecTBeHHOM  ypoBHe. lludpoBas nabopartopuss TO3BOJIAET BECTH
JUTUTENIbHBIN SKCIIEPUMEHT JJaXKe B OTCYTCTBHE IKCIIEPUMEHTATOPA, & YACTOTA UX
MU3MEPEHNI HEIO/IBIACTHA YEJI0BEYECKOMY BOCIIPUATHIO.

B npomecce ¢opMupoBaHHS 3KCHEPUMEHTANbHBIX YMEHUH YYEHHK
oOy4aeTcs nmpeacTaBisTh HHGOpMAITHO 00 UCCIeAOBAaHUH B YETHIPEX BUIAX:
B BepOabHOM: OIKCHIBATh DJKCIEPUMEHT, CO3[aBATh CJIOBECHYIO MOJEIb
SKCIIEPUMEHTa, (PUKCUPOBATh BHMMAHHE Ha HU3MEPSEMbIX BEJIUMYMHAX,
TEPMUHOJIOTHH;
B TaOJUYHOM: 3aMOJHATH TAOJMIIbl JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOEHUS
rpa@ukoB (IpU 3TOM y YYalIMXcsl BO3HUKAET MEPBUYHOE— MPEICTABICHUE O
MaciTabax BeJIMInH);
B TpaduueckoM: CTpOUTh Tpa@uKd 1O TaOJIMYHBIM JaHHBIM, YTO JaET
BO3MOXHOCTh TEPEX0/Ja K BBIIBMKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCHUMOCTHU
MEXAy BEIUYMHAMU (TIPU OSTOM YYHUTENb TIOKa3blBa€T MPEUMYILECTBO B
BU3yalIM3allMM  3aBUCUMOCTEH  MEXIy  BEIMYMHAMH, HAMSAHOCTH U
MHOTOMEPHOCTH);



B BHJE MaTEMaTUYECKHUX YpaBHEHUH: [aBaThb MaTEMAaTHYECKOE OINMCAHUE
B3aMMOCBS3M BEJIMYMH, MaTeEMaTH4YeCKoe 0000I1IeHHE.

[lepexon OT KaXAOro HdTama MpPEICTaBICHHUS HWHGOPMALUU 3aHUMAET
JIOBOJIBHO OONBIION MPOMEXYTOK BpemeHu. B 7—8 kiaccax 3TOT mpoiiecc
HE0OXO0/IUM, HO B CTApIIMX KJaccaX MOXHO ObUIO ObI 3TO BpeMs MOTPATUTh Ha
perieHre OoJjiee BaXHBIX 3a7ad. B 3ToM miuaHe uu@poBbie JabopaTopuu
CYILIECTBEHHO YKOHOMST BpeMsi. DTO BpeMsi MOKHO MOTpaTuTh corinacHo GI'OC
Ha (QOpMHUPOBAHME HCCIEAOBATEIbCKUX YMEHHH  ydaluxcs, KOTOpBIC
BBIPAXKAIOTCS B CIAEAYIOIIUX ICUCTBUIX:

- oTIpeIeTICHUE TIPOOIICMBI;
— IIOCTaHOBKA MCCJIEI0BATEIbCKOM 3a]a4H;
— TUIAaHUPOBAHME PEIICHUS 3a/1a4K;
— MOCTPOCHUE MOJIEIIEH;
— BBIIBJKEHUE TUIIOTE3;— 3KCIEPUMEHTaIbHASI IPOBEPKA TUIIOTES;
— aHaJu3 JaHHBIX SKCIEPUMEHTOB UM HAOIIOCHUN;
— (hopmynMpOBaHUE BHIBOJIOB.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI

BHeypo4HOii nesiTeibHOCTH «XUMMUSA» nas 8-9 knaccos ¢

HCIO0JIb30BAHUEM

oOopynoBanusi meHTpa «Touka pocTa» ¢ ONUCAHMEM YHUBEPCAJbHBIX
Y4eOHBbIX JeHCTBUI, J0CTUTAeMbIX 00y4aOIMUMHUCS

JInuHOCTHBIE pe3yabTaThl

OOyuaromuiics MOJyYUT BO3MOXKHOCTb JUIsl (DOPMHPOBAHUS  CIEAYIOLIUX
JUYHOCTHBIX Y Y /I:

— oIpenesaeHrue MOTUBALMM N3Y4YEeHUs yueOHOro MaTepuaa;

— OIICHMBAaHHME YCBAaMBAaEMOI0 Y4eOHOIO MaTepuana, UCXOJS U3 COLMAIbHBIX U
JIMYHOCTHBIX LIEHHOCTEM;

— TIOBBILIEHUE CBOEr0 0Opa30BaTEIBHOIO YPOBHA M YPOBHS TOTOBHOCTH K
U3YYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBSA3aHHBIX C Pa3BUTUEM XUMHUU U
00111eCTBa;

— 3HAHWE ITPABWJI ITOBEJCHUS B UPE3BBIYANHBIX CUTyalUAX;

— OIICHMBaHUE COLMAIIBHON 3HAYUMOCTH MPOPECCUl, CBA3aHHBIX C XUMHUEH;

— BJIaJICHUE IpaBUJIaMU O€30MaCHOTr0 0OpalleHUsl ¢ XUMUYECKUMH BEIIECTBAMU U
000pyI0BaHUEM, ITPOSBIICHHE SKOJOTUUECKON KYIbTYpHI.

MertanpeaMeTHbie pe3y/abTaThl

Pecyisamuenvie

OOyyaromuiicss TOJYYUT BO3MOXKHOCTh JUIsi  (DOPMUPOBAHUS — CIEAYIOIIMX
perynsatuBHbIX Y Y 1:

— IIeJieTiojlaraHue, BKJIIOYas TIOCTAaHOBKY HOBBIX Iielied, MpeoOpa3oBaHue
MPAKTUYECKOM 33/1a4¥ B TO3HABATEIBbHYIO, CAMOCTOATEIbHBIA aHAIA3 YCIOBHUI
JIOCTUKEHUS 11€JIM Ha OCHOBE YU€Ta BBIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB JEUCTBUS
B HOBOM Y4eOHOM MaTepuale; IJIaHUPOBaHKUE MYTH TOCTUXKECHHUS 1IeJIeH;

— YCTaHOBJICHUE 1IEJIEBbIX MPUOPUTETOB, BBIJEICHUE aTbTEPHATUBHBIX CITOCOOOB
JOCTIKEHUS 1Ie7TM U BBIOOP Hanbosee 3QpGeKTUBHOTO Croco0a;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJUPOBATH CBOE BPEMS U YIPABJIATH UM;

— yMEHHUE MPUHUMATH PEIICHHS B MPOOJIEMHOM CUTYaINN;

— TMOCTaHOBKA Y4YEOHBIX 3a/ad, COCTAaBJCHHE IUTAaHA M TIOCIEIOBATEIHHOCTU
JICUCTBUM;

— opra"u3zaius pado4yero MecTa Mpu BhITOJIHEHUU XUMUYECKOT0 SKCIIEPUMEHTA;

— TIPOTHO3WPOBAHUE PE3YyJITATOB 00YUCHUS, OIICHUBAaHUE YCBOCHHOTO MaTepuaa,
OIIEHKAa KaueCTBa W YPOBHS MOJYYEHHBIX 3HAHMM, KOPPEKLHUs TUlaHa U crocoda
NEeNUCTBUS TIPU HEOOXOIUMOCTH.



Ilo3nasamenvHole

OOy4arontuiicsi TOJYYUT BO3MOXXHOCTh JUIsI  (DOPMHUPOBAHUS  CICAYIOIINX
Mo3HaBaTeabHbIX Y'Y [I:

— TIOWCK U BBIJIETIEHUE UH(POpMALUY;

— aHaIu3 YCJIOBUU U TpeOOBaHUH 3a/1auM, BBIOOp, COMOCTABICHHE U OOOCHOBAHUE
croco0a pelieHus 3a/1a4u;

— BBIOOp Hanbosiee Y3PPEKTUBHBIX CIOCOOOB PEUICHUS 3a/1a4dl B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

— BBIIBIDKEHUE U 000CHOBAHUE TUIIOTE3BI, BEIOOP crioco0a e€ MpOBEPKU;

— CaMOCTOATEJIBHOE CO3/aHUE alrOPUTMA JIEATEIbHOCTU MPHU PELIeHUH IpoOiIeM
TBOPYECKOTO Y IIOMCKOBOI'O XapaKTepa;

— YMEHUS XapaKTepU30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM;

— OIIKMChIBaHUE CBOMCTB: TBEPJBIX, KUAKUX, Fa3000pa3HbIX BEUIECTB, BbIICICHUE
UX CYIIECTBEHHBIX IPU3HAKOB;

— H300pakeHUE COCTaBa MPOCTENIINX BELIECTB C MOMOUIbI0 XUMHUYECKUX (HOpMYIT
Y CYIIHOCTH XUMHUYECKUX PEAKUUN ¢ TOMOIIBIO XUMUYECKUX YPAaBHEHUM;

— TIpoBeleHUE HaOMIOJEHUN, OINKWCAaHWE TMPU3HAKOB M YCIOBUWA TEUYEHHUS
XUMHUYECKUX PEAKIUil, BBINOJIHECHUE XUMUYECKOIO HKCIIEPUMEHTA, BBIBOJBI Ha
OCHOBE aHaJlu3a HAOJIOJIEHUH 3a SKCIEPUMEHTOM, DPELIECHHE 3a/]ay, MOIy4YeHHE
XUMHUYECKON HHPOPMAIUH U3 Pa3INYHbIX HICTOYHUKOB;

— YMEHHUE OPTaHU30BBIBATh UCCIEJOBAHUE C LIEIBIO IPOBEPKU TMITOTES;

— YMEHHE JIeJIaTh YMO3AKIOYEHUs (MHAYKTUBHOE U IO aHAJIOTHUN) U BBIBOJBI,

— yMeHHE OOBEKTHUBHO OLEHMBAaTh MH(GOPMAIMIO O BEIIECTBAX M XUMHUYECKUX
npoueccax, KpUTHYECKH OTHOCUTHCS K TICEBAOHAYYHON HH(OpMaLIHH.

Kommynuxamusuwie

OOyyaromuiicsi MOJYYUT BO3MOXKHOCTh AJiA  (OPMUPOBAHUS  CIHEAYIOLIUX
KOMMYHHUKATUBHBIX Y'Y JI:

— TIOJIHOE U TOYHOE BBIPAXKEHHUE CBOMX MBICIEH B COOTBETCTBUM C 3a/JadyaMu U
YCIIOBHSIMU KOMMYHUKALIHH;

— aJIEKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB Ul y4acTHUs B JHUCKYCCUU H
apryMeHTalluu CBOEH MO3ULIMU, YMEHHE MPEACTABISITH KOHKPETHOE COJEPKAHUE C
COOOIIEHNEM €ro B MMCbMEHHOW U YCTHOU (popme,

— ompejereHre cnoco00B B3aMMOCIHCTBUSA, COTPYIHUYECTBO B MOUCKE U cOOpe
uH(popmaIuy;



— OompeeeHne crnoco00B B3aMMOJICHCTBHS, COTPYJHUYECTBO B MOUCKE U cOOpe
uH(OpMaIMK, ydacThe B AHAIOre, TUIAHUPOBAHWE OOIMMX CIOCOO0B paboTHI,
MPOSIBIICHUE YBAXUTEIHHOTO OTHOIICHUS K JAPYTUM YyYalluMCs; OIUCaHHUe
COJIEp>KaHUsl BBIMOJHAECMBIX JACHCTBHIA C LEJIbI0 OPHUEHTUPOBKH B IMPEAMETHO-
NPAaKTHYECKOH JeITeIbHOCTH; YMEHHSI YIUTHIBATh Pa3HbIE MHEHUS M CTPEMUTHCS K
KOOPAWHAIINY PA3TMYHBIX TIO3HUIIUNA B COTPYTHUYECTBE;

—  (¢opMynupoBaTb COOCTBEHHOE MHEHHE M TO3UIUIO, APTYMEHTHUPOBATH H
KOOPJIUHHUPOBATH €€ C MO3UIUSIMHU NapTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE
00IIIeTo peIeHNs B COBMECTHOU JCSITEIbHOCTH;

— OCYILECTBIATh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYJHHUYECTBE
HEOOXOMMYIO B3aUMOTIOMOIIIb;

— IUJIaHUPOBATh OOIIKE CIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO,
OLICHKY JIEMCTBUI MapTHEPA, YMETh YOEXK/1aTh;

—  WCIIOJIb30BaTh aJeKBATHBIC S3BIKOBBIE CPEACTBA ISl OTOOpPAKEHHSI CBOUX
YyBCTB, MBICIECH, MOTUBOB M NOTPEOHOCTEH; OTOOpakaTh B peyu (ONMHCaHUE,
OOBSICHEHHE) COJAEPKAHUE COBEPLIAEMBIX JACUCTBUN, Kak B (OpMe TPOMKOIl
COLIMAJIM3UPOBAHHOM peun, Tak U B (hopMe BHYTPEHHEN peun;

— pa3BHBaTh KOMMYHUKATHBHYIO KOMIIETEHIIHIO, HCIIONB3Yys CPEACTBA YCTHOU U
NUCPMEHHOW KOMMYHHKAIlMM Tpu paboTe ¢ TeKcTaMu y4eOHHMKa W
JOTIOJIHUTEIPHON ~ JINTEPATypod,  CIPABOYHBIMH  TaONHIIAMHU,  TPOSBISTH
TOTOBHOCTh K YBaXXCHHIO WHOM TOUYKM 3peHMs] NpHU OOCYKICHUHM pPE3YyJIbTaTOB
BBITIOJTHEHHOM PabOTHI.

HD@()Memele pe3yibmdanivl

OO0yuaronuiicsi HAy4YnuTCH:

—MPUMEHATh OCHOBHBIE METOJbI TO3HAHWS: HAONIOACHUE, HW3MEpPCHHUE,
AKCIIEPUMEHT;

— OMHCHIBATH CBOMCTBA TBEPHBIX, KHUIAKUX, TA3000pa3HbIX BELIECTB, BBIACISAS HX
CYIIIECTBEHHBIC MTPU3HAKH;

— pacKpbIBaTh CMBICIT 3aKOHA COXPAHECHHS MacChl BEIIECTB, aTOMHO-MOJICKYIISIPHON
TEOPUHU;

—pasnuyaTh XUMUYECKHUE U (U3UUECKHUE SIBJICHUS,

— Ha3bIBaTh IMPU3HAKHU M YCIOBUS MPOTEKAHUS XUMUYECKHUX PEaKITHI;

—co0uIr01aTh MIpaBuiIa 0€30MacHON padOThI IPH MPOBEACHUH OIBITOB;
—T0JIK30BaThCS JJA0OPATOPHBIM 00OPYIOBAHUEM U TTOCY/I0H;



—Toy4aTh, COOMpaTh Ta3000pa3HbIE BEIIECTBA M  paclo3HaBaTh WX,
—XapakTepu30BaTh (U3MUECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COEIUHEHNN,

—IPOBOJUTH OIBITHI, MOATBEPKAAIOIINE XHUMHYECKHE CBOMCTBA H3YyYECHHBIX
KJIACCOB HEOPTraHMYECKUX BEILIECTB;

—pAaCKpBIBaTh CMBICII TOHSTUS «PACTBOP», BBIYUCIATH MAaCCOBYKO JOJIKO
PacTBOPEHHOIO BEUIECTBA B PACTBOPE,

—TOTOBUTH PACTBOPHI C ONPEAECIEHHON MaCCOBOM JOJIEW pACTBOPEHHOTO BEIIECTBA;
—XapaKTEePU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUIIA

KPUCTALIMYECKON PEIIETKH,

—OMPEAEIISATh BUJI XUMUYECKON CBSI3U B HEOPTAHUYECKUX COCTMHEHHUSIX;
—PpAaCKpBIBaTh OCHOBHBIE TOJIOKECHUS TEOPHUM AJIEKTPOJIUTHYECKON AUCCOLMAINH,
COCTaBJISITb YPABHEHUS JJIEKTPOJUTUYECKOW AUCCOLMALMUA KHUCIOT, LIEI0YEH,
COJIEH M peakIuii HOHHOTO OOMEHa;

—packpbIBaTh CYIIHOCTH OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHBIX peaxkuui,
ONPENEIATh OKUCIIUTENb U BOCCTAHOBUTED,

—COCTABJISITh YPABHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTENIBHBIX PEAKLINM;

—Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOUN peaKIuu;
—XapaKTEPHU30BaTh B3aMMOCBA3b MEXKIY COCTAaBOM, CTPOCHHUEM W CBOWCTBAMH
HEMETAJUUIOB U METAJUIOB;

—IPOBOAUTH OIIBITHI 110 MOJYYEHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB Pa3JIMYHBIX
BEIIIECTB;

— IpaMOTHO O0pamaThCs ¢ BEIIECTBAaMHU B TOBCETHEBHOM KU3HU.

OO0yyaromuiics NOJy4UT BO3MOKHOCTh HAYUYMTHCS:

—BBIJIBUTaTh W IIPOBEPATH OSKCHEPUMEHTAIBHO THUIIOTE3bI O XHUMHUYECKUX
CBOMCTBaX BEILIECTB Ha OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTU BCTYNaTh
B XHMHUYECKHE PEAKIMU, O XapaKTepe W MNPOJYKTAX PA3IMYHBIX XHUMHUYECKHUX
pEeaKInii;

—XapaKTEepU30BaTh  BEIIECTBA MO COCTaBY, CTPOCHHID H  CBOMCTBaM,
yCTaHABJIMBAaTh MIPUYUHHO-CJIEACTBEHHbIEC CBSI3U MEXKITY TaHHBIMU
XapaKTEPUCTUKAMHU BEILIECTBA;

—COCTaBJISITh MOJICKYJISIPDHBIC W TIOJHBIE MOHHBIE YPaBHEHHUS IO COKpPAIIEHHBIM
WOHHBIM YPaBHEHUSM;

—IPOTHO3UPOBATh CIOCOOHOCTh BEIIECTBA TPOSBIATH OKUCIUTEIbHBIC HIIH
BOCCTAHOBHUTEJIBHBIE CBOMCTBA C YUYE€TOM CTEIEHEH OKHCIIEHUS 3SJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB;



—BBIJIBUTAaTh U TIPOBEPATH OSKCHEPUMEHTAIbHO THUIOTE3bl O pe3yjbTaTax
BO3JICUCTBUSI pA3JIMYHBIX (DAaKTOPOB HA M3MEHEHHE CKOPOCTH XHUMHUYECKOU
peakiuu;

—HCTOJb30BaTh MPUOOPETEHHBIE 3HAHUS JJI  HKOJOTMYECKH TPaMOTHOTO
MOBEAECHHUS B OKPYKAIOLIEH CPEAE;

—HCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBhIE KOMIIETEHIIMM TPU BBIIOJHEHUU
IPOEKTOB U pEUIEHUH y4eOHO-UCCIIENOBATENbCKUX 3a]ad M0 M3YUYEHUIO CBOMCTB,
CIOCOOOB TOJTYYEHHUsI U PACIIO3HABAHUS BEUIECTB;

— 00BEKTUBHO OLIEHUBATh HHPOPMALIMIO O BEIIECTBAX U XMMHUUECKHUX MPOIIECcCax;
—0CO3HABaTh 3HAYEHHE TEOPETUYECKUX 3HAHMM MO XUMHUM JUIsl MPAKTHYECKOU
JeSITeTbHOCTH YEJIOBEKa;

— CO3/1aBaTh MOJIETIM U CXEMBbI VISl pEIICHUs YYEOHBIX M MO3HABATEIbHBIX 3a/1ay;
—MOHUMAaTh HEOOXOJMMOCTh COOJIIOJICHUS MPEANHCaHuM, MpeajaraeMbix B
MHCTPYKIIUSX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JIP.















