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I[HosicHuTeIbHASL 3amKMCKA

PabGouass mporpamma mo xumuu a1 8 — 9 KiaccoB paspaboTaHa B COOTBETCTBHUU C
TpeboBanusME DenepanbHOTr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO OOIIETo
obpaszoBanus (2010r.), TpeGoBaHUAMH K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTelIbHON
nporpamMmbl, OyHIaMEHTAIBHBIM SPOM COZEpKaHHs o0mero oopazoBanus. [Iporpamma orpakaet
uaen u noiokeHus KoHIenuuu TyXOBHO — HPABCTBEHHOI'O PAa3BUTHUS M BOCHUTAHUS JIMYHOCTH
rpaxnannHa Poccun, Ilporpammbl ¢opmupoBaHus yHHMBEpCadbHBIX y4eOHBIX aericTBuil (YY),
COCTaBJISIIOUIMX OCHOBY I CaMOPa3BUTHsI M  HENPEPhIBHOTO 00pa3oBaHHUsA, BbIPAOOTKHU
KOMMYHHUKATHBHBIX Ka4eCTB, LIEJIOCTHOCTH OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO
pasButus ydamuxcs. [Iporpamma pazpabotana Ha ocHoBanuu IIpuMepHOi mporpaMmsl 0 XUMUU U
aBropckoil mporpammbl  ['.E. Pymsutuca, @.I'. ®enpnamana «Xumus 8 — 9 kmacce»  Mockaa,
«IIpocsemenne» 2011 roa.

OpHO#l M3 BaXHEWIIMX 3a7ad OCHOBHOTO 0OWIero o0pa3oBaHMs SIBISETCS MOJATOTOBKA
o0Oy4aromuxcsi K OCO3HaHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M MpOo¢eCCHOHAIBLHOIO
nytu. O0yvaromuecs JOJIKHBI HAyYUTHCS CaAMOCTOSITENIbHO CTaBUTh LENM M ONPENENsITh IMyTH HX
JOCTUKEHHSI, UCIOIB30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT B pealbHOW >KU3HH, 33 PaMKaMH
y4eOHOTO mporecca.

XuMHUsl Kak yuyeOHbIH NpeAMET BHOCHUT CYIIECTBEHHBIM BKJIAJ B BOCHUTAHME U pa3BUTHE
oOyJaroluxcsi; OHa MPU3BaHA BOOPYXKUTh MX OCHOBAMHU XMMHYECKUX 3HAHWUM, HEOOXOIMMBIX IS
IIOBCEIHEBHOM KHU3HU, 3aJI0KUTh (DYHIAMEHT JUIsl 1ajbHEHIIEro COBEPIICHCTBOBAHUS XMMHUUYECKUX
3HaHHUN, a TaKKe CIOCOOCTBOBAaTH PA3BUTHUIO OE30MACHOTO MOBEACHHUS B OKpYKaIoLIEH cpene u
OepeXKHOTO OTHOIIICHUS K HEH.

W3ydyeHne XuMUM B OCHOBHOM IIKOJIE HAMPABJICHO:

- Ha OCBOEHHE Ba)XHEHIIMX 3HAHUII 00 OCHOBHBIX MOHATUAX M 3aKOHAX XMMHMH, O XUMHUYECKOU
CUMBOJIUKE;

- Ha OBJIAJICHUE YMEHUSAMHU HAOMI0JaTh XUMHUYECKHE SIBJICHMS, HPOBOAUTH XUMHUYECKUN
SKCIIEPUMEHT, MPOU3BOAMTH pacueThl HAa OCHOBE XUMHYECKHX (OpPMYyN BELIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUI;

- Ha pa3BUTHE I103HABATEIbHBIX HWHTEPECOB U HHTEJUIEKTYyaJIbHBIX CIIOCOOHOCTEH B Ipolecce
MIPOBEJICHUSI XMUMHYECKOIO JKCIIEPUMEHTA, CaMOCTOATEIbHOIO TNPUOOPETEeHHUs] 3HAHUH B CO-
OTBETCTBHHM C BOSHUKAIOLIUMHU KU3HEHHBIMU NOTPEOHOCTIMU;

- Ha BOCHUTAHHE OTHONIICHHWS K XHMHUU Kak K OJHOMY U3 (yHIaMEHTalIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00I1le4eTI0BEYECKON KYIbTYPBI;

- Ha MPUMEHEHHE IMOJIyYEHHBIX 3HAHUI U yMEHHUU A 0e30MacHOTO HCIOJIb30BAHMS BEUIECTB U
MaTepHalioB B OBITY, CEJIbCKOM XO3SICTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 337ady B
MOBCETHEBHOM KU3HHU, NPEAYNPEXKJIEHUS SBJICHUN, HAHOCAIIUMX BpPEI 3/0pPOBBIO YEIOBEKa U
OKpY>Karollen cpene.

OO0uas XxapakTepuCTHKA Kypca XUMHHU

B conepkaHum JaHHOrO Kypca IPEICTaBICHbl OCHOBOIIOJIAralolIMe TEOpPETHUUYECKUe
CBEIICHMs IO XMMHUH, BKIIIOYAIOIIUE H3YYEHHE COCTaBa M CTPOEHUS BELIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTPOCHMS, HCCIEJOBAaHUE 3aKOHOMEPHOCTEM XHWMHMUYECKMX IIPEBpAIICHUN M IyTeil
YIOPABJICHUS UMU B LEISAX MOTYyUYEHHUS BEIIECTB, MATEPUATIOB, SHEPTUU.

CopnepxaHue y4yeOHOro InpeaMeTa BKIIOYAET CBEIECHUS O HEOPraHHMYeCKHUX BEIECTBaX, UX
CTPOEHHMH U CBOMCTBAX, a TAK)KE XMMHUECKUX MPOLIECCaX, IPOTEKAIOIINX B OKPYKAIOIIEM MUPE.

TeopeTnueckyl0 OCHOBY HW3Y4YEHHMs] HEOPraHMYEeCKOW XHMMHMHU COCTaBJsieT AaTOMHO-
MOJIEKYJISIPHOE y4yeHMe, nepuoaudeckuii 3akoH .M. MenneneeBa ¢ KpaTKMMHM CBEIEHUSIMU O
CTPOEHHH aTOMOB, BUJIaX XUMHUECKOH CBSI3U, 3aKOHOMEPHOCTSIX TPOTEKAaHUU XUMUYECKUX PEaKIuil.

B wu3yyenum Kypca 3HAuMTElbHAasT POJb OTBOAUTCS XUMHUYECKOMY JKCIIEPHUMEHTY:
MIPOBEJICHUIO MPAKTUYECKUX U J1a00OpaTOPHBIX PadOT M OMUCAHUIO UX PE3YJIbTATOB; COOIOACHUIO
HOPM U TIPAaBUJI TIOBEJICHUSI B XUMHUYECKOH TabOpaTopHH.

MecTo Kypca XMMHHU B Y4eOHOM IJIAHE



[Iporpamma pa3paboTaHa B COOTBETCTBHHM C Oa3HCHBIM y4eOHBIM IUIAHOM JUISL CTYIEHHU
OCHOBHOTO 0011ero oOpa3oBaHus. XHUMHS B OCHOBHOW IIKOJEe M3ydaercs ¢ 8 mo 9 kmacc. OGmiee
YHCI0 y4yeOHBIX YacoB 3a 2 roja o0ydeHus cocrtaBiseT 136 gacoB (mo 2 vaca B Hemeno B 8, 9
KJIaccax).

OCoOEHHOCTh Kypca XMMHUU COCTOUT B TOM, YTO JJISl €0 OCBOCHHUS, O0YJAIOLINECs JOKHBI
o0yiajaTh HE TOJIBKO OIPEICIICHHBIM 3allaCOM IPEBAPUTEILHBIX €CTECTBEHHO — HAYYHBIX 3HAHUH,
HO ¥ JJOCTAaTOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUIEHUEM. DTO SIBJISETCS TJIABHOW MPUYMHOM
TOT0, YTO B Y4€OHOM IUIaHE 3TOT MPEAMET IMOSBIIICTCS MOCICIHUM B PSy €CTECTBEHHO - HAYYHBIX
JTMCLUTUINH.

HeHHOCTHLIe OPHUEHTHUPLI CoAcpPRKaHUsA KypCca XUMHH

B kadyecTBe IEHHOCTHBIX OPHUEHTHPOB XUMHUYECKOTO OOpa30BaHMs BBICTYHNAIOT OOBEKTHI,
M3y4aeMbIe B Kypc€ XHMHUHU, K KOTOPBIM y 0OydJarommxcsi GOpMUPYETCS IEHHOCTHOE OTHOIICHUE.
[Ipu 5TOM Benyllyo pojib UTParOT MO3HABATEIbHBIC [IEHHOCTH, TaK KaK JaHHBINA Y4eOHBIN mpeaMer
BXOJIUT B TPYIMIY MPEIAMETOB IMO3HABATEIILHOTO IMKJIA, TJIaBHAS IIeJIb KOTOPBIX 3aKJII0YAeTCS B
W3Y4YEHHUH MIPUPOJIBI.

OcCHOBY TIO3HABAaTEIbHBIX IIEHHOCTEH COCTABJISIOT HAYYHBIC 3HAHUWS, HAYYHBIC METOJIBI
no3Hanus. [lo3HaBaTenbHbIC IEHHOCTHBIC OPUEHTAIUH, POPMHUpPYEMBIE B TIPOIECCE U3YUCHUS XUMUH,
MIPOSIBIISIOTCS B IPU3HAHUU:

- [ICHHOCTH HAyYHOTO 3HAHUS, €T0 MPAKTUICCKONW 3HAYUMOCTH, JIOCTOBEPHOCTH;

- IGHHOCTH XUMHYECKHX METOJIOB UCCIEI0OBAHUS )KMBOW U HEKUBOUW TPUPO/IBL.
Pa3BuTHe 1MO3HABATENBHBIX IIEHHOCTHBIX OPUEHTAIMA COJCPKAHHUS Kypca XUMHH IT03BOJISCT
chopMHUpPOBATH:

- YBOXHUTEIHHOC OTHONICHHUE K CO3UIATEIILHOM, TBOPUECKOM IEATEITBHOCTH;

- IOHUMaHNe HeOOXOIMMOCTH 3/I0POBOTO 00pa3a KU3HU;

- MOTPeOHOCTh B O€3yCIOBHOM BBIMOJHEHUH TMPABWI OE30MAaCHOTO HCIOJIb30BaHUS

BEIIECTB B MIOBCEHEBHOM KU3HU;

- CO3HATEJIbHBIN BHIOOP OyayiIe npodecCuoHaNbHOU IeATeTbHOCTH.

Kypc xumun ob6nagaer BO3MOXXHOCTSMH ISl (OPMHUPOBAHUS KOMMYHUKATHBHBIX II€HHOCTEH,
OCHOBY KOTOPBIX COCTaBIISIOT MPOIIECC OOIIEHUs, TpaMOTHAs pedb. KOMMYHUKATUBHBIE IIEHHOCTHBIC
OpHUEHTAIINH Kypca CIIOCOOCTBYIOT:

- MPaBUJIBHOMY HCITOJIb30BAHHIO XUMHUYICCKOW TEPMHUHOJIOTHH U CUMBOJINKH;

- Pa3BUTHIO TOTPEOHOCTH BECTU AMAJIOT, BBICIAYIIMBATH MHEHHE OIIMOHEHTa, y4aCTBOBaTh B
TTUCKYCCHUU;

- Pa3BUTHUIO YMEHHSI OTKPBITO BBIPAXKATh U ApIYMEHTHPOBAHO OTCTAaNBaTh CBOIO TOUKY 3PEHHUSI.

JII/I‘-IHOCTHLIC, METANPECAMETHBIC 1 IIPCAMETHDBIC PE€3YyJIbTAaThl 0CBOCHUA

Kypca XUMHH

W3ydyeHne XMMUHM B OCHOBHOM IIIKOJIE 1a€T BO3MOKHOCTh JOCTUYD CIEAYIOLIUX PE3YJIbTaTOB B
HaIpPaBJICHUU JTUYHOCTHOIO Pa3BUTHS:

1) dbopMupoBaHus YyBCTBa FOPAOCTH 33 POCCUICKYIO XUMUYECKYIO HAYKY;

2) ¢popMHpOBaHUE LEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd | OOIIECTBEHHOM NMPAKTHUKH, & TAKXKE COLUAIBHOMY, KYJIbTYPHOMY, SA3BIKOBOMY H
JTYXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MUPA;

3) ¢opMupoBaHHWE OTBETCTBEHHOTO OTHOIICHMS] K yYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO M €aMOOOPa30BaHUIO HA OCHOBE MOTHMBAIMM K OOYYEHMIO U TO3HAHHIO, BHIOOPY
npodunsHOro 006pa3oBaHUs Ha OCHOBE MH(OpPMAIMHM O CYIIECTBYIOIIUX Mpodeccusx M JUYHBIX
npo¢eCCUOHATIBHBIX MPEINOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO UHANBUIYaIbHOW 00pa30BaTeIbHOM
TPAEKTOPHUU C YUETOM YCTOMUMBBIX MO3HABATEIIbHBIX HHTEPECOB;

4) popmMupoBaHuEe KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B 00pa3oBaTEeNbHOM, OOIIECTBEHHO
I0JIE3HOM, Y4eOHO-HCCIIe10BaTENbCKON, TBOPUECKON U APYTUX BUAAX EATEIbHOCTH;



5) (dbopMUpOBaHHE LIEHHOCTH 3J0pPOBOTO M 0Oe3omacHOro oOpa3za KHU3HU; YCBOCHHUE
MPaBWJI MHAWBHUIYAJIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOro MOBEACHUS B UPE3BBIYAMHBIX CUTYaIUSX,
YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH;

6) ¢bopMupOBaHHE T03HABATEIbHOW W HH(DOPMALMOHHOW KYJIBTYpPBl, B TOM YHCIE
pa3BUTHE HABBIKOB CAMOCTOSTENIHOW PabOTHl ¢ y4eOHBIMH MOCOOUSIMH, KHHUT'AaMH, JOCTYITHBIMH
MHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMHU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

7) (dbopMHpOBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHUS Ha OCHOBE NMPU3HAHMS IIEHHOCTH
KHU3HU BO BCEX €€ MPOSIBICHUAX M HEOOXOJUMOCTH OTBETCTBEHHOIO, OEPEKHOrO OTHOIICHHUS K
OKpY>KalollEeu cpele;

8) pa3BUTHE TOTOBHOCTH K PEILIEHUIO TBOPUYECKUX 3a/lady, YMEHHsI HAaXOJUTh aJeKBaTHbIC
CrocoObl TMOBENEHHUsI M B3aUMOACWCTBUS C TAapTHEpaMH BO BpeMs Y4eOHOH U BHEy4eOHOMU
NEeSTeIbHOCTH, CIIOCOOHOCTU OICHUBATh MPOOJEMHBIE CHUTyallUM M OINEPaTUBHO NPUHUMATH
OTBETCTBEHHBIE PEILECHUS B Pa3IMYHBIX MPOJYKTHUBHBIX BUAAX AEATEIbHOCTU (yueOHas MOUCKOBO-
UCCIIeIOBaTeNbCKas, KIyOHas, IPOEKTHAs, KPYXKKOBas U T. 11. )

MeTtanpeaMeTHBIMH pE3yJIbTaTaMHd OCBOEHHMSI OCHOBHOM 0OOpa30BaTENbHOM IPOrpaMMbl
OCHOBHOT0 00111eT0 00pa30BaHus SBISIOTCS:

1) oBiajgcHME HABBIKAMH CaMOCTOSITEIBHOTO MPUOOPETEHUS] HOBBIX 3HAHHWW, OpraHU3aLUH

yueOHOI NesITeNIbHOCTH, TOUCKA CPEICTB €€ OCYIIECTBICHUS;

2)yMEeHHE TUIAHHPOBATh IYTH JOCTHIKCHHUS IEJICH Ha OCHOBE CaMOCTOSITCILHOTO aHaIM3a
YCIOBUM M CPEICTB MX JOCTH)KECHHUS, BBIICISTH ajlbTEPHATHUBHBIC CHOCOOBI TOCTIKEHUS LIENTU U
BEIOMpaTh Hambosnee 3(PPEKTUBHBIA CMIOCO0, OCYIIECTBIATh ITO3HABATEIBHYIO PEIICKCHIO B
OTHOIICHUU JACHCTBHIA M0 PEIICHUIO YUeOHBIX U MIO3HABATEIbHBIX 3a7au.

3)noHMMaHue MpOOJIEMbl, YMEHHME CTaBUTh BOINPOCHI, BBIABUIATH THIIOTE3Y, JaBaTh
onpejeNieHue  MOHATUSM,  KiIacCu(UUUPOBATh, CTPYKTypUPOBaTh  MaTepuaji, I[POBOIUTH
HKCIEPUMEHTHI, ApTYMEHTHPOBATH COOCTBEHHYIO MO3UIINIO, (POPMYITHPOBATH BBIBOJIBI U 3aKITIOYCHUS;

4) dbopMupoBaHHE€ ¥  pa3BUTUE KOMIIETEHTHOCTH B 0OJacTH  UCHOJIb30BaHUS
MHCTPYMEHTOB M TEXHHYECKHX CPEICTB HH(POPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB H
[IPOrpaMMHOT0 O0OeCHeUYeHHs) KaK MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHHKATHBHBIX H
MO3HABATEIBHBIX YHUBEPCAIBHBIX YIEOHBIX JIEHCTBHIA;

5) yYMEHHUE H3BJIeKaTh HMH(OPMAIMIO M3 PA3IMYHBIX HCTOUYHUKOB (BKJIIOYAs CpeicTBa
MaccoBoi HMHGpOpManuy, KOMIAKT-IUCKUM Y4eOHOro Ha3HaueHus, pecypchl VHTepHeTa), ymMeHue
CBOOOJHO MOJI30BaThCsl CHPABOYHOU JMTEPATypOl, B TOM UYHCJIE U Ha DJEKTPOHHBIX HOCUTENSX,
co0JTr0/1aTh HOPMBI HH(POPMAITMOHHON U30UPATETLHOCTH, ITUKH;

6) YMEHUE Ha MPAKTUKE MOJIb30BATHCSI OCHOBHBIMU JIOTHYECKUMU ITPUEMaMH, METOJIaMU
HaOJII0ICHNUS, MOJICTIUPOBAHUS, OOBSICHEHHUS, pEIICHUs TTPOOJIeM, TPOTHOZUPOBAHUS U JIP.;
7) YMEHUE OpPraHU30BBIBaTh CBOIO JKHW3Hb B COOTBETCTBUM C MPEJICTABICHUAMH O

310pOBOM OOpa3e KHU3HHU, IIpaBaX U OOS3aHHOCTSIX TPaKJaHWHA, LIEHHOCTSX OBITHUS, KYJIbTYPBl U
COLIMAJIBHOTO B3aUMOJECHCTBUS;

8) YMEHHUE BBINOJHATh I[103HABATENIbHBIE M MPAKTUYECKUE 33JaHUsl, B TOM YHCIIE
IIPOEKTHBIE;
9) (dhopMHUpOBaHHE YMEHHUS CaMOCTOSTEIIbHO M apryMEHTHPOBAHHO OIICHUBATh CBOH

NeWCTBUS M JACUCTBUS OJHOKJIACCHMKOB, COJEP)KAaTeNbHO OOOCHOBBIBAS IPABUIBHOCTh WM
OmMOOYHOCTh Pe3yNIbTaTa u criocoda JAeCTBHUS, aIeKBaTHO OIICHUBATh OOBEKTUBHYIO TPYIHOCTh KaK
Mepy (aKTHUECKOro MM MPEANoIaraeMoro pacxoja pecypcoB Ha pelIeHHE 33aJaud, a TaKKe CBOU
BO3MOKHOCTH B JTJOCTH)KEHHUH IIEJIN OTIPEIEIIEHHON CIIOKHOCTH;

10)  ymenwme paborarh B rpymnne — 3(QGEKTHBHO COTPYAHMUYATh M B3aUMOJCHCTBOBATH Ha
OCHOBE KOOPJMHAIIMU PA3IMYHBIX TIO3HMIUH TPU BHIPAOOTKE OOIIEro pemieHuss B COBMECTHOU
NesITeIbHOCTH; CIyIIaTh MapTHEpa, (popMyIupoBaTh U apryMEHTHPOBAaTh CBOE MHEHHUE, KOPPEKTHO
OTCTaMBaTh CBOIO TIO3HIINIO U KOOPAMHUPOBATH €€ C TIO3HIIUU ITAPTHEPOB, B TOM YHCJIEC B CHUTYallld
CTOJIKHOBEHHSI WHTEPECOB; MPOJYKTUBHO pa3periarh KOH(IMKTHI Ha OCHOBE y4yeTa MHTEPECOB H
MO3UIHMK BCEX €ro YYacTHUKOB, IOWCKA W OIECHKHA AIbTEPHATHBHBIX CIOCOOOB pa3pemieHHs
KOH(QJIUKTOB.



IIpeaMeTHBIMH  pe3yJbTAaTAMH OCBOCHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl
OCHOBHOTO 00I11eTO 00pa30BaHMUsI SIBISIOTCS

1) oco3HaHHME OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKH Kak o0yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMUS, KOMIIOHEHTAa OOIIeH KyJIbTypbl M HPAKTUYECKOH NEeSTEIbHOCTH
YeJIOBEKa, B YCIOBHSX BO3PACTAIOIIEH «XMMM3ALUN» MHOTUX c(hep KU3HU COBPEMEHHOTO OOIIECTBA;
OCO3HAaHHME XHMMHYECKUX IPEBPALICHUM OPraHMYECKUX W HEOPraHWYECKHX BEILECTB KaK OCHOBBI
MHOTHX SIBJICHUH XHBOH M HEKUBOW NPUPOABI, YIIIyOJEHHE NPEACTABICHUH O MaTepUalbHOM
€IMHCTBE MUDA;

2) OBIIAJICHHE OCHOBAMH XWMHYECKOH TI'PAaMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATh H
OOBEKTHBHO OLICHUBaTh XM3HEHHbIE CHUTYyallUW, CBS3aHHbIE C XMMHEH, HaBbIKAMU O€30IaCHOrO
oOpalleHusl ¢ BEIIECTBAMHM, HCIIOJIb3YEeMbIMH B MOBCEIHEBHON JKM3HU; YMEHHEM aHAJIM3UPOBATH U
IUTAHUPOBATh 3KOJOIMUYECKH 0e30I1acCHOE MOBEACHUE B LENAX COepeKEHMsI 30POBbsl U OKPYKaroLIeH
Cpelbl;

3) dbopmupoBaHue NEepBOHAYANIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX,
UX I[PEBPAlICHUSIX M IPAKTUUYECKOM IPUMEHEHHM; OBJIAJICHUE MOHATHUMHBIM ammnaparoM H
CUMBOJINYECKUM SI3bIKOM XMMHUH Ha YPOBHE, IOCTYIIHOM IIOAPOCTKAM;

4) ¢dopmMupoBaHME YyMEHHN YCTaHABIMBATH CBSA3M MEXKIy peabHO HAOII0IaeMbIMU
XUMHMYECKUMH SIBICHUSAMH M IPOLECCAMM, NPOUCXOAAIIMMU B MHKPOMHUPE aTOMOB U MOJEKYII,
OOBSICHATh MPUYMHBI MHOTOOOpPAa3Hs BEUIECTB, 3aBUCUMOCTh UX CBOIMCTB OT COCTaBa M CTPOCHHS, a
TaK»Xe 00yCIOBIEHHOCTh IPUMEHEHUS BELIECTB OCOOCHHOCTSMU MX CBOMCTB,

5) nmpuoOpereHHe OIbITA MPUMEHEHUS XUMHYECKUX METOJOB M3YUCHHs BEIIECTB W HMX
IIpeBpallleHi; HaOJIroJeHHuEe 3a CBOMCTBAMHM BEIIECTB, YCIOBHSMM NPOTEKAHHUS XHUMHUYECKUX
peakuuii; IpOBEJCHUE ONBITOB M  HECIOXKHBIX XMMHMYECKHUX 3KCIIEPUMEHTOB C HCIIOJIb30BaHUEM
nabopaTtopHoro o0opya0BaHus U IPUOOPOB;

6) yMeHHEe OKa3bIBaTh ICPBYIO MOMOIIb NPH OTPABICHUSAX, OXKOrax M JPYrHX TpaBMax,
CBSI3aHHBIX C BEIECTBAMHU U JIAOOPATOPHBIM 000PYL0BAaHHEM;

7) oBimaneHWe mpueMamMH paboThl ¢ HUHPOpPMAIMEHd XHUMHUYECKOrO  COJEpXKaHUs,
IIPEJCTaBICHHON B pa3Hoi (opme (B BUaE TeKkcTa, (GopMy, rpadUKOB, TAOIUYHBIX JaHHBIX, CXEM,
¢dotorpaduii u ap.);

8) co3manume OCHOBHI Ui (OPMHUPOBAHMS HMHTEpeca K PACHIMPEHHIO U YIIyOJCHHIO
XUMHUYECKUX 3HAaHUM K BpIOOpa XMMHUHU Kak NpOoQUIBHOIO MpeaMeTa MpH IMEepexoae Ha CTYIEHb
cpeaHero ofmiero o0pa3oBaHMs, a B JalbHEHIIEM M B KauecTBe c(epbl cBOE NMpodhecCHOHAIbHOM
NeSITEIbHOCTH.

Copep:kanue Kypca XuMHH

Nenn /i HasBanune pa3nenos u rem Bcero gacos
OcHoOBHbIE MOHATHA XUMHUU (YPOBEHb AaTOMHO — 44
MOJIEKYJISIPHBIX MpeICTABICHHUI)

1 IlepBoHayabHbIE XUMUYECKHE MTOHSATHUS 22
2 Kucnopon 5
3 Bomopon 3
4 PactBopsl 6
5 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEMHEHUN 9
Ilepuoauyecknii 3aKOH U EPHOAMYECKAs] CHCTEMA 10
xumudecknx diemeHToB .. MenaeneeBa. CtpoeHue
aToma.
7 [Teproanueckuii 3aK0H U IEPUOANUECKAs CUCTEMA 10
xumudeckux sneMeHToB .M. Menneneesa. Ctpoenue
aToma.
CTpoeHue BellecTBa 11
8 XUMHUECKas CBSI3b 7
9 KonnyecTBeHHbBIE OTHONIEHUS! B XUMUU 4




IloBTOpEHME 3
MHoroo0pa3zne XUMHYECKHX PeaKIuii 19

1 Knaccudukanmss XaMUYECKUX peakiini 7
2 XVMMHYECKUE PEAKIIMY B BOAHBIX pacTBOpax 12
MHuoroo0pa3ue BelecTB 45

3 Hewmerams 2

4 ["asiorensl 3)

5 Kucnopon u cepa 8

6 A3zot u dochop 9

7 VYriepoa u KpeMHUI 8
8 MeTtasl 14

IloBTOpEHME 4
Bcero 136

2.Cooepoicanue yueonozo npeomema
8 - 9 kiacenl
Pa3zoen 1. Ocnosnvle nonamua Xxumuu
(yposenv amomHo — MONEKYIAPHBIX NPEOCMABICHUIL)

[Ipenmer xumun. XuMusi KaK 4acThb €CTECTBO3HaHUA. BemiecTBa u ux cBoictBa. Uucrteie
BelleCTBA W CMeCH. MeTojabl TMO3HAaHUS B XUMHUU: HAONIOACHHUE, OSKCIIEPUMEHT, U3MEpEHHE.
VcTouHMKM XWMHUYECKOW WH(POpMalNMU: XUMHYECKass JuTeparypa, HHTepHer. [Ipuemsr
6e3omacHoil paboThl ¢ 000pyaOBaHKEeM U BemecTBaMu. CTpoeHue TiaMeHH .

Yucteie BemiectBa U cMecd. CriocoObl OYMCTKH BEIIECTB: OTCTaWBaHWE, (DMIBTPOBAHUE,
BBINIAPUBAHUC, KPUCMAIIU3AYUS, OUCMULIAYUS, Xpomamoepagus. Dusmdeckrne U XUMHUYECKHE
SIBJICHUS. XUMUYECKUEe peakuuu. [Ipu3Haku XMMHUYECKHUX PEAKIMH M YCIOBHUS BO3SHUKHOBEHHS W
TEUEHUS XUMUYECKHUX PEaKLIUM.

ATOMBI, MOJIEKYJIBI U MOHBI. BeriecTBa MOJNEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannuueckue perieTku: MOHHAs, aTOMHas U MoyieKyispHas. Kpucrannudeckue u amopQHbie
BelIecTBa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOH pemieTku. KauecTBeHHbIN U
KOJIMYECTBEHHBIN cOocTaB BellecTBa. [IpocThie M ClloKHBIE BellecTBa. MeTauibl U HEMETaJlIbl.
XUMHYECKUN AJIEMEHT. S3bIK XUMHH. 3HAKHM XWMHUUYECKHX DJIEMEHTOB, XHUMHYECKHE (DOPMYIIBI.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

ATomHas equHMIa Macchl. OTHOCUTENIbHAs aTOMHasi M MOJIEKYJsipHas Macchl. KonndecTBo
BEILIECTBA, MOJIb. MoOJIsipHas Macca.

BaneHTHOCTP XMMHYECKHX 3J€MEHTOB. OnpeneneHue BaJCHTHOCTH DJJIEMEHTOB I10
¢dopmyiie OuHapHBIX coeauHeHuid. CocTaBiieHne XUMUYeCKuX (popMyn OMHAPHBIX COETUHEHUH 0
BAJICHTHOCTH.

ATOMHO — MOJEKYJISpHOE yueHHe. 3aKOH COXPAaHEHHS MAacChl BELIECTB. XHMHUYECKHE
ypaBHeHus. Knaccudukanys XuMUYECKUX PEaKIuil 0 YHUCITY U COCTaBY MCXOTHBIX U MOYUYEHHBIX
BemiecTB. JKu3Hb 1 nesarensHOCT: M.B. JIoMoHOCOBA.

Kucnopon. Haxoxnenne B mnpupoae. Pusnueckue M XUMHUECKHE cBoHcTBa. (O30H.
[Tonydyenue u npumenenune kuciopoaa. Kpyrosopot kuciopona B nmpupone. ['openue. Oxcuubl
Bo3ayx u ero cocraB. MeuieHHOE OKHMCIIeHHE. 3aluTa aTMOC(EpHOTo BO3yXa OT 3arps3HEHUH.

Bonopoa. Haxoxnaenne B npupone. Pu3nyecknue U XMMUYECKUE CBOMCTBA. Bomopon kak
BOCCTAHOBUTEINb. Mepbl 6e30macHOCTH Ipu padboTe ¢ BogopoaoM. [lonyuenue, mpuMeHeHue.

Bopma. MeTonb! onpenenenus cocraBa BOAbI — aHAIN3 U CUHTE3. PU3MYeCcKue U XUMUYECKUE
cBOMCTBa BOJbl. Bosia B mpupoie u crocoObl ee OUMCTKH. Adparis BoJbl. Bojga kak pacTBOpUTENb.
PactBopuMocTs BemecTs B Boje. OnpeneneHne MaccoBOM 10U PACTBOPEHHOIO BEIIECTBA.

Oxcunel. CocraB. Knaccudukarus. OCHOBHBIE U KUCIOTHBIE OKcHIbl. HoMmMeHKIaTypa.
dusnyeckue u xumuyeckue cpoictna. [lonyuenue. [Ipumenenue.



OcnoBanms. CocraB. Knaccudukamms. Homenknatypa. ®Pusndeckue M XUMHYECKHE
cBoiictBa. Peakmus neditpanmmsanuu. [lomyuenue. [Ipumenenme. AmdorepHocts. KucmotHo -
OCHOBHBIE MHAMKATOPBI.

Kucnorel. CocraB. Krnaccudukamusa. Homenknarypa. ®Puzmdeckue W XUMHUYECKUE
CBOMCTBA. BeITecHUTENBHBIN ps MeTauIoB. [IpuMmenenue.

Comu. CocraB. Knaccudpukamusa. Homenknarypa. @usznueckue CBOWCTBAa  COJIEH.
PacTBOpuMOCTH coneii B Bojie. XuMudeckue cBorcTBa cosieil. CriocoObl OTYUYEHHUs COIEH.

['eneTnueckast CBSI3b MEKy OCHOBHBIMH KJIAaCCAMU HEOPraHWUYECKUX COETUHEHUI.

JeMoncTpanun. O3HakoMiIeHHE ¢ 00Opa3laMHu MPOCTBIX M CIOXKHBIX BemlecTB. CriocoObl
OYHCTKU BEIIECTB: KPUCTAIIM3ALUs, TUCTIILIISAIMSA, XpomaTorpadus. OnbITI, MOATBEPKIAIOLINE
3aKOH COXPaHEHMsI MacChl BELIECTB.

[Tonmyuenue u cobupanue KUCIOpoJa METOJOM BBITECHEHHUS BO3yxa U BoJbl. Omnpenenenue
cocTtaBa Bo3ayxa. Konekyus Heghmu, KameHHO2O0 yeiis u NPOOYKMOo8 ux nepepabomxu.

[Tonyuenue Bopopoa B annapare Kuna, nmpoBepka BoAOpO1a Ha YUCTOTY, TOPEHUE BOJOPO/IA,
coOupaHue BOIOPO/ia METO/IOM BBHITECHEHHS BO3yXa H BOBI.

Amnanus Boapl. CHHTE3 BOJEL.
3HAKOMCTBO C 00pa3iaMu OKCHIOB, KHCIIOT, OCHOBaHUH u coiedd. Hevrpanm3anust ménodn
KHUCJIOTOHM B IPUCYTCTBUM UHJIUKATOPA.

JlabopaTopHble onbIThbl. PaccMOoTpeHue BEIIECTB ¢ Pa3IMYHBIMU (PU3MUECKUMHU CBOMCTBAMH.
Pa3znenenue cMmecu ¢ nomoipto MarauTa. [Ipumepsr pusndecknx u XuMu4deckux sieneHuil. Peakium,
WUTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKHU XapaKTEPHBIX peakiuu. PaznokeHne ocHOBHOro kapOoHara
menu (I1). Peakmus 3aMelieHrust MeId XKene30M.

O3HakomiIeHHE C 00pa3laMu OKCUJIOB.

BsanmoneiictBue Bogopoaa ¢ okcuaom meau (11).

OnbIThI, TOATBEPAKAAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUH.

IpakTnyeckne padoThl

e [IpaBuia TeXxHUKH OE30MACHOCTH MIPU PadOTE B XUMHUECKOM KaOHHETE.
O3HakoMJIeHHE C 1Ta0OpaTOPHBIM 000PYI0OBAaHHEM.

e OuncTKa 3arpsA3HEHHON TOBAPEHHOMN COJIH.

e [JonryueHnue u cBOMCTBA KUCIOPOAA

e [TomyueHnne Bogopoaa U U3y4E€HHUE €r0 CBOWCTB.

e [IpuroroBiieHHE PACTBOPOB COJIEH C ONPEACIEHHON MacCOBOM 0JIE€H paCTBOPEHHOTO
BELIECTBA.

e Pemienune skciepuMeHTaNIBHBIX 3371a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIMHEHUI.

Pacuernsble 3agaun:

Brruncnenme oOTHOCUTENBHON MOJIEKYIISIPHOM Macchl BeLleCTBa MO (opMyIie.
Brruncnenue MaccoBOi 10JIM DJIEMEHTa B XUMUYECKOM COEIMHEHUU. Y CTAHOBIJICHNE
npocreiien (opMyIibl BEIIeCTBa IO MaCCOBBIM JIOJISIM AJIEMEHTOB.

HaxoxneHne MacCcOoBOM 01 paCTBOPEHHOTO BEILLIECTBA B pacTBOpE. BrluncieHne Maccel
PacTBOPEHHOIO BELIECTBA U BOBI AJII IPUTOTOBJICHHS pacTBOpA OINpeIeEHHOW KOHIICHTPAIUH.

OOBEMHBIE OTHOIICHHUS Ta30B MPH XUMHUYECKUX PEAKLIUAX.

Bbruncnenus mo XuMMYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO
U3 MPOAYKTOB PEAKIIMHU 10 MacCe UCXOJHOTO BEIIECTBa, 00BEMY MITH KOJIMUYECTBY BEILIECTBA,
COJIEprKaIllero OnpeeaEHHYIO JOI0 TPUMECceH.

Paszoen 2. Ilepuoouueckuii 3aKon u nepuoouyecKkas CUcmema XumuiecKux 31eMeHmog
J.H. Menoeneesa. Cmpoenue amoma

IlepBoHayabHbIE NPECTABIECHUS O €CTECTBEHHBIX CEMENWCTBAX XMMHMUECKHUX JJIEMEHTOB.
EctecTBeHHOE CceMEICTBO IIETOYHBIX METAJIOB. M3MeHeHHe (U3NYEeCKUX CBOWCTB IIEIOYHBIX
METAJIJIOB C YBEJIMYEHUEM OTHOCUTEJIBHON aTOMHOM Macchl. MI3MEHEeHHe XMMHUYECKON aKTUBHOCTH
LIEJIOYHBIX METAIJIOB B PEAKLHUAX C KUCIOPOAOM U BOJOM.



lanmorensr — camble aKTHBHBIC HeMETAILIbl. V3MeHeHrne (PU3MYeCKUX CBOWCTB TaJIOTCHOB C
YBEJIMYEHUEM OTHOCUTEIIBHONW aTOMHOM Macchl. VI3MeHeHne XMMHUYECKOW aKTUBHOCTH TaJlOT€HOB B
peakuusXx ¢ BOJOPOJAOM M MeTajulaMHu. BbITeCHeHHME TalloreHaMH ApYr Apyra U3 pacTBOPOB HX
coJiei.

OcHoBanus knaccuukanuu xumudeckux snemeHToB JI. . Menneneesa. [lepuogmdeckas
CUCTEMa KaK €CTeCTBEHHO — Hay4Has KJacCU(pUKaIlUsi XUMUYECKUX 3JIeMeHTOB. TabnuyHas hopma
MpPEJICTaBICHHS KIaCCH(PUKAIIMU XUMHUECKUX IeMeHTOB. CTpykrypa Tabmuisl «llepuoamdeckas
cuctemMa xumudeckux snemeHToB J[.MI. MenneneeBa» (kopotkas ¢dopma): A- u b- rpymnimsl,
nepuoabl. OU3NYECKUI CMBICT TOPSJIKOBOrO (aTOMHOIO) 3JEMEHTa, HOMepa Iepuojaa, HoMepa
TPYIIIBI (715 2JIEMEHTOB A-TPYIIII).

CrpoeHue artoma: sIpO U DJJIEKTPOHHAsE oOojouka. SnmepHas (maHeTapHas) MOICIb
cTpoenus aroma. CocTaB aTOMHBIX Siiep: MPOTOHBI M HEUTPOHBL. M30TOmNBI. 3apsii aTOMHOTO sapa,
MaccoBO€ 4YHCIIO, OTHOCHTENIbHAasi aTomHas wacca. CoBpeMeHHass (OPMYITUPOBKA TOHATHUS
«XUMHUYECKHI 2JIEMEHT.

DneKTpoHHass 000J0YKa aToMa: MOHITHE 00 SHEPreTHIYECKOM YPOBHE (JIIEKTPOHHOM CIIOE),
ero €MKOCTH. 3amojHEHHE OJIJIEKTPOHHBIX CJIOEB Yy aTOMOB DJJIEMEHTOB MEPBOIO — TPETHETO
neprooB. CoBpeMeHHast POPMYITHUPOBKA MEPHOIUICCKOTO 3aKOHA.

3HaueHue nepuoaudeckoro 3akona. JKuzHp u aesrenbHocth .. Menneneena.

JdemoHcTpaumuu:

du3nyeckrue CBOICTBA IIETOYHBIX METaIOB. B3anmoseiicTBie OKCHAOB HATPHs, MarHus,
docdopa, ceppl ¢ BOAOW, HCCIEAOBAHWE CBOWCTB MOJYYEHHBIX MPOAYKTOB. B3ammojercTBue
HaTpusi ¥ Kalus C¢ Boaoi. Du3MYecKue CBOMCTBA TaJOreHOB. B3ammojelcTBUE aTlOMUHUS C
XJIOpOM, OPOMOM U HO710M.

Pazoen 3. Cmpoenue eeuwecmea

DIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIeMEHTOB. OCHOBHBIC BBl XMMHUYECKON CBSI3U:
KOBAJICHTHAsl HETOJIsIpHAsi, KOBAJEHTHAas IOJISIpHAs, MOHHAs. BaleHTHOCTh 3JIEMEHTOB B CBETE
eKTpoHHOU Teopuu. CreneHb okuciaeHus. IIpaBuna omnpeneneHus CTENEHEH OKHUCICHUs
3JIEMEHTOB.

3akoH ABorazipo. MonspHblif 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh ra3oB. OObeMHbIE
OTHOIICHHS Ta30B P XUMUYECKUAX PEAKITHSIX.

JdemoncTpanum:

ComnocraBnenne (pU3NKO-XUMUYECKUX CBOWCTB COSAMHEHUH C KOBAaJCHTHBIMH U MOHHBIMHU
CBSI3SMHU.

Pacuyernblie 3agaun: OObeMHbIE OTHOLLIEHUS Ta30B IPU XUMUUECKHUX PEAKIIMSIX.

Pazoen 4. Muozo000pazue xumuueckux peaxyuii

Krnaccudukanys XMMHUUECKUX PEaKIM: peakluu COECTUHEHUS, pa3lIoKEHUs, 3aMeIIeHNUs,
obmeHa. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakui. OKUCINTENb, BOCCTAHOBUTEINb, OKUCIIEHUE,
BOCCTAHOBJICHHE, BOCCTAHOBJICHUE C TOUKH 3PEHUSI U3MEHEHUS CTETIEHEeH OKUCIIEHUS aTOMOB.

TennoBble 3¢ ¢dexkTl XUMHYECKMX peakUui. DK30TepMHUYECKHE M HHIO0TEPMHUYECKHE
peakmun. TepMoXxuMUYeckre ypaBHEHHS. PacueTsl o0 TEPMOXUMAYECKIM YPaBHEHHSIM.

CKOpOCTbh XMMHYECKHX peakiuii. DakTopsl, BIUAIOLINE HA CKOPOCTh XUMHUUECKUX PEAKIIUH.
[lepBoHayanbHOE MpeCTABIEHNE O KaTaJIu3e.

HeoGpatumslie u oOpatumsble peakuuu. [IoHsITHE 0 XUMHYECKOM PaBHOBECHUH.
XUMUYECKHEe peaklUuyd B BOJHBIX PACTBOPAX. OJIEKTPOJIUTHUYECKAs JMCCOLMALIUS

BEIIECTB B BOJHBIX PacTBOpax. DJIEKTPOJIUTHI U HEANEKTPOIUTHL. MoHbl. KaTHOHBI M aHHOHBI.
l'uopamuas meopus pacmeopos. DNEKTPOIUTUYECKAsT TUCCOLMALUS KUCIOT, OCHOBAaHUH U COJIEH.
Cnalble u cuibHBIE ANMEKTpOIUThl. CTeneHnb auccouuanuu. Peakunn noHHOTO oOMeHa. YcCiIoBuUs
TE€YEeHHsI peakKluii HOHHOTO OOMeHa /10 KOHIIA.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIacCOB HEOPraHMYECKHX COEIMHEHUH B CBETe
MpeCTaBlIeHU 00 3JIEKTPOIUTHUECKON TUCCOLMAUMU U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuui.



JdemMoHcTpanuu:

[Tpumepsl 5K30- U SHAOTEPMUUYECKUX PEAKIIHIA.

B3aumozeincTteue I1LMHKa C COINSHOM M YKCYCHOM KHCIOTOW. B3ammopencrsue
I'PaHyJIMPOBAHHOTO IIMHKA ¥ IMHKOBOM MBUIM C COJITHOM KUCIIOTOM.

Bsaumopeiicteue okcuna meau (1I) ¢ cepHoil KuCa0TOM pa3HON KOHIEHTPALUU IIPU Pa3HbIX
TEeMIIEpaTypax.

I'openue yris B KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTE.

I'openue cepbl B pacIlIaBICHHON CEIUTPE.

HcnbiTanue pacTBOPOB BEILECTB HA AIEKTPUYECKYIO ITIPOBOIUMOCTb.

JIBM>KEHHE NOHOB B YJIEKTPUYECKOM IIOJIE.

IIpakTnyeckue padorsi:

W3ydyeHne BIusHUSA yCIOBHUM NIPOBENCHUS XMMUYECKON PEAKIIMK Ha €€ CKOPOCTb.

Pemenue sxcriepuMeHTaNbHBIX 3a7a4 10 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHMM Kak
JNEKTPOJIATOB.

JlabopaTopHbie ONbITHI:

Peakiiun oOMeHa Mex 1y pacTBOpaMH 3JIEKTPOJIUTOB.

PacyerHbie 3a1a4u: BeluncieHus 10 TEPMOXUMUYECKUM YPABHEHUSIM PEAKIUH.

Pazoen 5. Muozooopaszue eewecme
EctecTBeHHble ceMelicTBa XUMHUYECKHUX 3JIEMEHTOB.
OO0miast xapakTEepUCTHKAa HEMETAJIOB IO MX TMOJOXKEHUI0 B MEPUOJUYECKON CHCTEME
xuMuyeckux 3yeMeHToB JI. M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUsI B IEpUOAaX U Ipynmnax
(GU3MYECKUX WM  XUMHYECKHX  CBOMCTB  MPOCTBIX  BEMIECTB, BBICIIUX  OKCHUIOB U

KHCJIOPOJICOACPIKAIITUX KUCIOT, 00pazoBaHHbIX HemeTauamu |l — 11l meproos.
[Tonoxenne ranoreHos B HaxoxneHnue B npupone. Pu3nueckue 1 XMMUYECKUE CBOMCTBA
raJIorT€HOB. CpaBHHTEIIbBHAs ~ XapaKTEPUCTUKA  TaJIOTCHOB. [IpuMeHeHHEe  TaJIOreHOB.

XnopoBogopoa. [lonydenne. @uznueckue coiicta. CoystHas KUcioTa u e€ conu. Paco3naBanue
XJIOpU/I0B, OPOMHJIOB, HOJU/IOB.

[TonoxxeHne kuciaopojia M cepbl B MEPUOJUYECKON CHUCTEME XMMHUYECKHUX 3JIEMEHTOB,
ctpoeHne ux aromoB. Cepa. Amnorponust ceppl. PuzHuecKne U XUMHYECKHE CBOMCTBA.
Haxoxnenue B npupone. [lpumenenue cepsl. Oxcuna cepol (1V). CepoBomopoaHas U cepHUCTas
kucaoTel ¥ ux coiu. Oxcun cepsl (VI). Cepnas kucnora u ee coiau. OKUCIUTENbHBIE CBOHCTBA
KOHILICHTPUPOBAHHOM CEPHON KHUCIIOTBI.

[Tonoxenue a3zora um Qochopa B NEPUOAUUECKONH CHCTEME 3JIEMEHTOB, CTPOCHHME HX
aTOMOB. A30T, (M3MYECKHE U XMMHUYECKHE CBOMCTBA, MOJIy4eHHE M IpuUMeHeHue. Kpyrosopor
azota B mnpupoae. Ammuak. dusnueckne M XMMHUYECKHE CBOMCTBA aMMHUAKa, IOJIYYEHHE H
npumMenenne. Comu ammonust. Okcua asora (1) u okcua azora (IV). A30THast KUCIIOTa U €€ COJIH.
OxucnauTenpHble CBONCTBA A30THOM KUCIIOTHI.

®dochop. Amnorponusa docdopa. Ouznueckre u xumudeckue cpoiictBa pocdopa. Oxcup
docdopa (V). OprodochopHas KUCIIOTA U €€ COTH.

[TonoxxeHue yriepoja U KpeMHHsI B MEPUOJUYECKON CUCTEME 3JIEMEHTOB, CTPOEHUE HX
aTOMOB. YTJIEpOJ, €ro aioTpOonHble MoJIUUKAUH, (QU3NUYECKUe U XMMHUYECKHE CBOICTBA.
VYrapHslii ra3, ero cBoicTBa u GU3NOIOrHUECKOe AeHCTBHE. YTIEKUCIbIHN T'a3, yrojJbHas KUCI0Ta U
ee conu. JKuBoit mup — Mup yriepoga. Kpyrosopot yriepona B npupoze.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

[lonoxxeHne MeTalIOB B IEPUOAMYECKOM cHCTeME XMMHUYecKux asnemeHtos [ H.
Menneneesa. Metaiuinueckas cBsI3b. DU3HUECKHME W XHUMHYECKHE CBOHCTBA METAJIOB. Psan
CTaHJAPTHBIX MEKTPOHBIX MOTEHIMAJIOB (IJIEKTPOXUMHUUECKUH sl HAPSHKEHUI) METaJIOB.

[lenounsie metauibl. [lonokeHue IIETOYHBIX METANIOB B MEPUOAMYECKON cHUCTEME U
cTpoeHre atoMoB. Haxoxxaenue B npupozae. Pusndyeckue U XuMuUeckue cBoiicta. IIpumenenne
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.



[[lenouno3emenbHble  MeTamibpl.  [lojokeHue  HIENIOYHO3EMEIBHBIX ~ METALIOB B
MEepUOINYECKON cucTeMe U cTpoeHue aroMoB. Haxoxnenuwe B mnpupone. Kampiuii um ero
coeanHeHus. JKeCcTKOCTh BOJIBI M CITIOCOOBI €€ YCTPaHCHHS.

Antomunuii. [lonoxxeHrue amOMUHUS B MEPUOIUYECKON CHCTEME 3JIEMEHTOB U CTPOCHUE
ero aroma. Haxoxnenwe B mnpupone. PU3NUECKHE U XHUMHYECKHE CBOWCTBA AJIIFOMUHHS.
AMpoTepHOCTh OKCHIA ¥ THAPOKCUAA ATFOMUHUS.

XKeneso. [lonoxeHnue xene3a B NIEPUOAUUECKON CUCTEME AIEMEHTOB U CTPOEHHUE €T0 aToMa.
Haxoxnaenue B nmpupone. Puznyeckue U XUMUYECKHE CBOMCTBA xkene3a. OKCHIIbI, TUIPOKCUIBI U
comu xene3a (1) u sxenesa (I11).

JdemoHcTpauuu:

@Pu3nyecKue CBOMCTBA ITAJIOTCHOB.

[Tonydenue XJ1I0pOBOIOPOIA U PACTBOPEHUE €TI0 B BOJIE.

Anotponust Kuciaopoja u cepbl. OOpa3ibl MPUPOIHBIX CYIb(PHUIOB U CYITbPATOB.

[lonyuyenue ammuaka u ero pactBopeHue B Boje. OOpasuamMu MOPUPOIHBIX HUTPATOB,
docdaros.

Kpucrannuueckue pemérku anmasza u rpadguta. OOpa3namMu OpUPOIHBIX KapOOHATOB H
CHJIMKATOB.

OObpasumamu  BaXKHEMIIUX COCAMHEHWM HATpUs, Kajusl, IPUPOIHBIX COCIWHEHUN MarHus,
KaJIbLUsl U aJIIOMUHUS, KEJE3HbIX pyl. B3auMonelicTBre 1IEI0YHbIX, ET0YHO3EMEIbHBIX METAIJIOB
1 aMOMHUHHUS ¢ BoAoH. CxKUraHue sxkene3a B KUCIOPOJIE U XJIOpeE.

IIpakTnyeckue padorsi:

[Tonydenue XJI0poOBOIOPO/IAa U U3YUEHHUE €T0 CBONCTB.

Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Kucnopon u cepay.

[Tonydyenue amMmmuaka u U3y4eHHe ero CBOMCTB.

[Nonmyyenne okcuna yraepona (1V) n uzyuenne ero cBoiicts. PacoznaBanue kapOooHaTOB.

Pemenue skcriepuMeHTaNbHBIX 337124 10 TeMe «MeTalibl U UX COSTUHEHUS».

JlaGopaTopHbIe ONBITHI:

Pacrnio3HaBaHue CONISTHON KHUCIIOTHI, XJIOPUIOB, OPOMUI0B, HOAUIOB U HOAA.

Pacnio3znaBanue cyiabpui-, cyabpuT- 1 cyabdar- HOHOB B pacTBOPE.

B3aumoneicTeue cosied aMMOHUS CO LIETOYaMU.

O3HaKOMJIEHHE CO CBOWCTBAMU U B3aWMOINPEBPAIICHUIMU KapOOHATOB U TUAPOKApOOHATOB.
KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUITHKAT- NOHBIL.

OO0pa3ipl BAXHEWIINX COSAMHEHUH HATPUS W KalblWs, TPUPOJHBIX COSAMHEHUH MarHHs,
KambllUs M aJOMUHUS, JKENEe3HBIX pyld. B3aummoneilcTBHe IIENOYHBIX, MIETOYHO3EMENbHBIX
METAJIJIOB U aTIOMUHUS ¢ BOJoH. CKuraHue xeiesa B KUCIOPO/E U XJIOpe.

Pacuernsble 3agaun:

Bolunicnenuss mo XMMHUYECKMM YpaBHEHMSIM Macchl, 00b€Ma WM KOJMYECTBA BEILIECTBA
OJTHOT'O M3 MPOJIYKTOB PEAKIIMU [0 Macce MCXOAHOTO BEIIECTBa, 00BEMY MIIM KOJIMYECTBY BEIIECTBA,
COJIEpIKaIllero ONpeeEHHYIO JOI0 MpruMecei.

IInanupyembie pe3yabTaThI
I[Lnanupyemsie pe3yJbTaThl peaau3alui NPOrpaMMsbl N0 npeaMeTy «XHMHUS»:
OcHOBHbIE TIOHATHS XUMHHU

BbInmycKkHUK Hay4uTCS:

®  OIHWCHIBAaTH CBOMCTBA TBEPABIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICIS X
CYIIECTBEHHBIE PU3HAKH;

®  XapakTepu3oBaTh BEIIECTBA II0 COCTaBy, CTPOGHHMIO U  CBOICTBawMm,
yCTaHABJIMBAaTh MPUYMHHO-CJIEJICTBEHHbIE CBSI3M MEXIY JaHHBIMH XapaKTepPUCTHKAMH
BEIIIECTBA;



° pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX [MOHSATHUNA: aToM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEHIECTBO, BAJIEHTHOCTb, MCIIOJIb3YSI
3HAaKOBYIO CUCTEMY XUMHH;

° n300pakaTh COCTaB MPOCTEHIIIMX BEIIECTB C MOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYIIHOCTh XMMUUYECKUX PEAKIIMI C TOMOIIBI0O XUMHUYECKUX YPABHEHMIA;

° BBIYHUCIIATH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MaccChl BEILECTB, a
TaK)K€ MaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COSIUHEHUSX;

° CpPaBHMBATH M0 COCTABY OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

° KJIacCU(PUITUPOBATh OKCHJIBI 1 OCHOBAHUS 1O CBOMCTBAM, KHCIOTHI U COJIH — I10
COCTaBY;

° ONUCHIBAaTh COCTAB, CBOWMCTBA W 3HAau€HHUE (B MPHUPOJIE U MPAKTUYECKOU
NEeSTEIbHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOAa U BOJOPOA;

° JlaBaTh  CPABHUTEIIBHYI0  XAPAKTEPUCTUKY XHUMHYECKUX DJIEMEHTOB U
BaXXHEHIITNX COCAUHEHUM €CTCCTBCHHBIX CEMEHUCTB MICITOYHBIX METAJJIOB M T'aJIOTSHOB;

° M0JIb30BATHCSA J1A00PATOPHBIM 000OPYJOBAHUEM U XUMHUYECKOM MOCYI0H;

° MIPOBOJIUTh HECIIOKHBIC XUMHUYECKHUE OIBITHI U HAOIIOECHUS 3a U3MCHCHUEM
CBOWCTB BEIIECTB B TMpOIECCEe HX NPEBPAIICHUH; COOMIOMAaTh TMIpaBUjIa TEXHUKH
0€30IMaCHOCTH MPH IMPOBEICHUN HAOJIOICHUI U OTIBITOB;

° pa3nnyaTh SKCIIEPUMEHTAIbHO KUCIOTHI U 1IEJI0YH, M0b3YSICh NHINKATOPaAMU;
0CO3HaTh HEOOXOAMMOCTh COOIIOICHUS MEep O€30ITaCHOCTH IPU 0OpaICHUH C KHCIOTaMHU U
IEJIOYaMH.

BrInyCKHHK NTOJIyYUT BO3MOKHOCTb HaYYUThCSL:
® rPaMOTHO 00paIaThCs ¢ BEIIECTBAMHU B MIOBCEITHEBHOM JKU3HH;
® OCO3HaBaTh HEOOXOAUMOCTH COOJIIONCHUS] TIPaBUJI SKOJOTUYECKH OE€30IacHOTO
MOBEJICHUS B OKPYXKAIOUIEH TPUPOJAHON CpeIE;
® [IOHUMATh CMBIC]I M HEOOXOIUMOCThH COOIIOJCHUS TPEANHUCAHHUH, MpeIaraeMbiX B
WHCTPYKITUSX TI0 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XHUMUU U JIP.;
® [CIIOJIb30BaTh TMPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH TPHU  BBITIOJTHEHUH
HCCJIEIOBATENLCKUX MPOEKTOB MO0 U3YUEHHUIO CBOMCTB, CIOCOOOB MOTYYEHHS U PACIIO3HABAHUS
BEIICCTB;
® pa3BUBATh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, HUCIOJIb3Ysl CpPEICTBA YCTHOIO H
MUCHbMEHHOTO OOIIEeHHsI, TPOSBISATH TOTOBHOCTh K YBAKEHUIO WHOW TOYKH 3PEHUS TpU
00CYXICHUU PE3yIbTAaTOB BHITIOJIHEHHON PaOOTHI;
¢ 00OBEKTUBHO OLIEHWBAaTh HMH(OPMAIMIO O BEIIECTBAX W XHUMHUYECKUX MpoIeccax,
KPUTHYECKH OTHOCUTHCS K TICEBAOHAyYyHOW WH(OpManmu, HET0OpOCOBECTHOW peKiame,
KacaromIeicsl UCIIOJIb30BAHUS Pa3TUIHBIX BEIIECTB.
IMepuoauyeckuii 3aK0OH M NEPUOANYECKAS CHCTEMAa XMMUYeCcKuX diemeHnros ..
MemnpeneeBa. CTpoeHue BellecTBa.
BrinyCKHHMK HayuuTCA:

° KJIaccu(pUIupoBaTh XUMUYECKHE DJJIEMEHTHl Ha METaJUIbl, HEMETaJLIbI,
AJIEMEHTBI, OKCHUJIBI M TUJPOKCUIBI KOTOPBIX aM(OTEPHBI, U WHEPTHBIC AJIEMEHTHI (Ta3bl)
JUTSL OCO3HAHMS BXKHOCTH YHOPSITIOYEHHOCTH HAYYHBIX 3HAHUI;

®  packpsIBaTh CMbICI Iepuoanyeckoro 3akona /[.1. Menneneena;

° OTNHUCHIBATh U XapaKTEPU30BaTh TAOJMUHYIO (POPMY MEPUOTUIECKON CHCTEMBI
XAMHUYECKHX DJIEMEHTOB;

° XapaKTEpPU30BaTh COCTaB aTOMHBIX SIEp U paclpe/ieIeHue YUCia 3JIEKTPOHOB
10 DJICKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX AJIEMEHTOB MAJIbIX MIEPUOOB MEPUOTUIECKOM
CHCTEMBI, a TAaK)KE KaJIUA U KaJIbIIHS;

° paznuyaTh BUIBl XUMHUYECKOW CBSI3M: HMOHHYIO, KOBAJEHTHYIO TIOJISIPHYIO,
KOBJICHTHYIO HETIOJSIPHYIO 1 METAINTUYECKYIO;



e  u300paXkaThb AJIEKTPOHHBIE (HOPMYJIBI BEIIECTB, OOPAa30BAaHHBIX XUMUYECKHUMU
CBSI3IMH Pa3HOI'O BUJA;

®  BBIABIATH 3aBUCUMOCTb CBOMCTB BEUIECTBA OT CTPOEHHUS €r0 KPUCTAJUIMUECKOM
peteTky (MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METAINIMYECKOMN );

®  XapaKTepU30BaTb XUMHMUYECKHE OHJIEMEHTbl M HUX COEAMHEHHs Ha OCHOBE
IIOJIO’KEHMSI HJIEMEHTOB B IEPUOAMUYECKON CUCTEME U OCOOEHHOCTEH CTPOSHMSI UX aTOMOB;

e  ONNCBIBATH OCHOBHBIE IIpeAnocbUIKM  OTKpbITUA .M. MeHnneneeBsiMm
[IEPUOJNYECKOI0 3aKOHA U IEPUOAMYECKON CHUCTEMBbl XHMHUYECKHX D3JIEMEHTOB U
MHOTI000pa3HyI0 Hay4YHYIO JA€ATEIbHOCTh YUEHOTI'0;

®  XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHE NEPUOAMUYECKOTO
3aKOHa U MEPUOJUYECKOM CUCTEMBI XUMUYECKUX IeMeHTOB [I.J1. Menneneena;

®  0CO3HaBaTb HAay4HbIe OTKPHITHS KaK pe3yJabTaT JUIMTENbHBIX HAOJIOJCHUH,
OIIBITOB, HAYYHO! MOJEMUKHU, IPEOJOTIEHUS TPYIHOCTEH U COMHEHUH.

BbInyCKHHMK IIOJTyYUT BO3MOYKHOCTb HayUUThCS:

®  0CO3HaBaThb 3HAYCHHE TEOPETMYECKMX 3HAHUM AN HPaKTUYECKOH
JeSITEIbHOCTH YEJIOBEKA;

®  OIHUCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JOTMKY CUCTEMHOIO
aHaJIn3a;

®  [PpUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX  MNEPUOAUYECKOHM  CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB JUIsl OObSICHEHUS U IPEIBUICHHS CBOMCTB KOHKPETHBIX BEILECTB;

e  pa3BUBaTh HH(POPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEICTBOM YIJIyOJIeHUs
3HaHUMl 00 UCTOpPUM CTaHOBJECHUS XUMHMUYECKOW HAyKH, €€ OCHOBHBIX IOHATHIA,
MEPUOJMYECKOI0 3aKOHAa KaK OJHOTO0 M3 BAXKHEHIIMX 3aKOHOB HIPHUPOJbI, a TaKXKe O
COBPEMEHHBIX JIOCTUKEHUAX HAYKU U TEXHUKH.

MHoroo0pa3ue XMuMHUYECKUX PeaKkiuii.

BrlinyckHUK HAayduTCA:

¢  OOBICHATH CYyThb XUMHYECKHX IIPOIECCOB;

®  Ha3bIBATh NIPU3HAKHU U YCIOBUA MPOTEKAHUS XUMUYECKUX PEaKLIU;

®  YCTaHaBIMBATh NPUHAMJIECKHOCTh XMMHYECKOM pEaKIUU K ONpPENeIEHHOMY
TUITY TIO OJTHOMY U3 KJIaCCU(UIIMPOBAHHBIX MPU3HAKOB:

1) mo 4mcny W COCTaBy HMCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIUHU (pEaKiuu
COEIMHEHMUS, PA3TIOKEHUSs, 3aMEIlIeHUs] U OOMEHa);

2) TO BBIICIICHUIO WJIM TIOTJIOMICHUIO TEIUIOTHI (PEaKIuu SK30TEPMHUECKHE U
SHAOTEPMHUUYECKHUEC);

3) MO M3MEHEHUIO CTENEHEW OKHMCICHUS XHMUYECKHX SJIEMEHTOB (OKHCIHMTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIHH);

4) mo oO6paTUMOCTH TIporiecca (peakiuu o0paTUMbIE B HEOOPATHUMBIE);

e  Ha3bIBaTh (haKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHYECKHUX PEaKIIHii;

e  Ha3pIBaTh (PAKTOPHI, BIUIIONINE HA CMEIICHUE XMMHUIECKOTO PABHOBECHS;

®  COCTaBJISITh YPaBHEHUS AJICKTPOJUTUUYECKON NHMCCOIMAIMKA KHCIOT, MIEI0UYeH,
COJICH; TIOJIHBIE W COKpAIlEHHbIE WOHHBIE YpaBHEHUS peakIuii OoOMeHa; ypaBHEHUS
OKHCIIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKIINIA;

®  TIPOTHO3UPOBATH MPOIAYKTHI XUMHUUYECKUX PEaKIui 1o (popmysaM / Ha3BaHUAM
WCXOJHBIX BEIECTB, OMPEAENATh HCXOJHBIE BemecTBa Mo ¢opMmynamM / Ha3BaHUIM
MPOJIYKTOB PEaKIINH;

®  COCTaBJISITh ypPaBHEHHUS pPEaKIHM, COOTBETCTBYIOIIWX IOCJIEIOBATEILHOCTH
(«1ermovkey) mpeBpalieHnii HEOPTaHMUECKUX BEIIECTB Pa3INYHbIX KJIACCOB;

®  BBIABIATH B MPOLECCE SKCHEPUMEHTA MPU3HAKU, CBUAETENbCTBYIOIIHUE O
MPOTEKAaHUU XUMUYECKOMN peaKkuu;



®  TOTOBUTH pACTBOPHI C OIPEAECICHHOW MacCOBOM JOJE€H pPacTBOPEHHOIO
BEIIECTBA;

®  ONpeleNiTh XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT M UIEJIOYEH 110
U3MEHEHHUIO OKPaCKU UHJIUKATOPOB;

®  IIPOBOJUTH KA4YECTBEHHBIC PEAKLMH, IMOATBEPKAAIOUIME HAIUYHE B BOJHBIX
pacTBOpax BELIECTB OTACIBHBIX KATUOHOB U aHMOHOB.

BbIyCKHUK IIOJTyYUT BO3MOYKHOCTb HAyUUThCS:

®  COCTaBJIATH MOJIEKYJIIPHBIE M IIOJIHBIE MOHHBIC YPAaBHEHUS 110 COKPAICHHBIM
VOHHBIM yPaBHEHUSM;

®  I[IpUBOAUTH  IPUMEPHI  PEAKIMH, MOATBEPKIAIOIIMX  CYILECTBOBAHUE
B3alMOCBS3U MEK/y OCHOBHBIMH KJIaCCaMU HEOPIaHUUYECKUX BEIIECTB;

®  IIPOTHO3MPOBATH PE3yJbTaThl BO3ACHCTBUS PA3INYHBIX (PAKTOPOB HAa CKOPOCTb
XUMHMYECKON PEaKLVH;

®  [POTHO3MPOBATH PpE3yJAbTaThl BO3ACUCTBUS  PA3NUYHBIX (PAKTOpPOB Ha
CMEILEHNE XUMUYECKOTO PABHOBECHSL.

MHoroo0pa3ue BeuecTs.
BbInycKHMK Hay4YuTCA:

e  OnpeleNsTh IPHUHAJJICKHOCTh HEOPraHMYECKHUX BELIECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB/TPYIIIT: METAJUIBI U HEMETAILIbI, OKCHIbI, OCHOBAHHSI, KUCIIOTHI, COJIH;

®  COCTaBJIATH (POPMYIIBI BELLIECTB 10 UX HA3BAHUSAM;

®  OIpPEIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

®  COCTaBJIATH (POPMYJIbI HEOPraHMYECKUX COEAMHEHUM IO BAJIEHTHOCTSIM U
CTENEHSIM OKHUCJIEHUS 3JEMEHTOB, a TaKXe 3apsjaM MOHOB, YyKa3aHHbIM B TaOiuie
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH;

e  OOBIACHATH 3aKOHOMEPHOCTU M3MEHEHMs (PU3MUYECKMX U XUMHUYECKHUX CBOMCTB
IIPOCTHIX BELIECTB U UX BBICIIUX OKCHI0B, 00pa30BAHHBIX 3JIEMEHTaMHU BTOPOI'O U TPETHETO
MIEPUOJIOB;

e  Ha3bpIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIE IJIs TPYII OKCHUIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

e  Ha3bpIBaTh OOIIME XMMHUYECKHE CBOICTBA, XapaKTepHbIE JUIs KaKIOro Kiacca
BELIECTB;

®  [IPUBOJAUTH NPUMEPHl PEAKIMM, MOATBEPKIAIOUIMX XHUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIECTB: OKCHIOB, KHCIIOT, OCHOBAHHUI U COJIEH;

®  ONpeleNsiTh BEIIECTBO — OKUCIMTEIb M BEIIECTBO — BOCCTAHOBHUTEIb B
OKHUCJIUTEIBHO — BOCCTAHOBUTEIIBHBIX PEAKIINAX;

®  COCTaBJIATH IEKTPOHHBIN OANIAHC M0 MPEIOKEHHBIM CXEMaM PEaKIIHii;

®  [POBOJUTH JAOOPATOPHBIE OMBITHI, OJATBEPKIAIOLINE XUMHUUECKHE CBOMICTBa
OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX BEIIECTB;

®  QpPOBOAUTH Ja0OpaTOpHbIE OMBITHI IO TOJYYEHHUI0 U  COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB: BOJOPOA, KUCIOPOJA, YIJIEKUCIOro raza, aMMHaKa; COCTaBIIATh
YpaBHEHUSI COOTBETCTBYIOIIMX PEAKIIHHA.

BBINyCKHMK TIOJTyYUT BO3MOYKHOCTD HAyUUThCS:

* IPaMOTHO 00paIIaThCcs ¢ BEIIECTBAMU B TOBCEHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOJMMOCTH COOJIOIEHUS MTPABHJII SKOJOTMUYECKH 0€3011acHOr0 MOBEICHHS B
OKpY>Karoller NpupoHON CPEE;

* TOHUMaTh CMBICII M HEOOXOJUMOCTb COONIIOJCHHUS TNpPEANUCAHHUM, TIpe/laraéMblX B
MHCTPYKLHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHHU U JP.;

*  HCIOJIb30BaTh TNPHOOPETEHHbIE KIIOYEBBIE KOMIIETEHTHOCTH IPH  BBIOJHEHUHU
HCCIIEIOBATENbCKUX MPOEKTOB IO M3YyYEHHIO CBOMCTB, CHOCOOOB TMOJYYEHHS M PACIO3HABAHUS
BELIECTB;



* pa3BHBaTb KOMMYHUKATMBHYIK) KOMIIETEHTHOCTb, HCIIOJb3ysl CpPEICTBA YCTHOU u
MUCHbMEHHOM KOMMYHHUKAIIMH TIPH paboTe ¢ TEKCTaMU y4eOHWKA M JOTOJHUTEIBHON JTUTEPaTypoOH,
CIPaBOYHBIMU TAONUIAMHU, TPOSBISATH TOTOBHOCTh K YBKCHHUIO HMHOW TOYKH 3pEHUS TMIpH
00CYX/ICHIH Pe3yJIbTaTOB BHITIOJHEHHON PabOTHI;

* O0BEKTUBHO OILIEHUBATh HH(OPMAIIMIO O BEIIECTBAX U XMMHUYECKHX MPOIIECCaX, KPUTHICCKU
OTHOCHUTBCSI K TICEBJOHAy4YHOW WH(MOpPMAIMU, HEI0OPOCOBECTHON peKiaMe, Kacaroliencs
HCIOJIb30BAaHMS PA3JIMYHbIX BELIECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUH JJIsI MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

* OMUCHIBATH NU3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a,

* IPUMEHSTh 3HAHUSI O 3AKOHOMEPHOCTSX MEPUOJIMYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB
TSt OOBSICHEHUS ¥ TIPEIBUICHUS CBOMCTB KOHKPETHBIX BEIICCTB;

* pa3BHBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh IIOCPEJICTBOM YTJIYyOJIGHUS 3HAHWA 00
HWCTOPUU CTAHOBJICHUS XMMHYECKOW HAyKH, €€ OCHOBHBIX MOHATHUN, MEPUOAUYECKOrO 3aKOHA KaK
OJIHOTO U3 BaXXHEUIIINX 3aKOHOB MPUPO/IbI, @ TAKKE O COBPEMEHHBIX IOCTHKEHUSX HAYKU U TEXHUKH.

* COCTaBJISITh MOJICKYJISIPHBIE W IIOJHBIE MOHHBIE YpPAaBHEHHS IO COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* NPUBOJUTH MPHUMEPHI PEAKIMM, MOATBEPKIAOIIMX CYIIECTBOBAHUE B3aMMOCBSI3H MEXIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIIECTB;

* IIPOTHO3UPOBATH PE3YJbTAThI BO3JICHCTBUS PA3IMYHBIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKOHN peaKkilnu;

* TPOTHO3UPOBATH PE3YNbTAThl BO3JACHCTBUA PANTMYHBIX (AKTOPOB HA CMEIICHUE
XHMHYECKOI0 PaBHOBECHS.

* IPOrHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHHUS;

*  IPOTHO3HUPOBATh  CIIOCOOHOCTh  BEIIECTBA  MPOSIBIATH  OKHCIUTEIbHBIC WM
BOCCTaHOBUTEJIBHBIE CBOMCTBA C YUETOM CTENEHEN OKUCIIEHHUS 3JIEMEHTOB, BXOSIIUX B €r0 COCTAB;

* BBUIBJISATH CYLIECTBOBAHME TI'E€HETUYECKOM B3aMMOCBSI3M MEXKIY BEIIECTBAMU B PSAY:
MPOCTOE BEIIECTBO — OKCHUJ — T'MAPOKCU]T — COJIb;

* OpPraHu30BbIBaTh, MPOBOAUTH YYEHUUECKUE MPOEKTHI IO UCCIEAOBAHUIO CBOMCTB BELIECTB,
HMMEIOIINX BaXKHOE MPAKTUUYECKOE 3HAUCHUE.

IInanupyemvoie pezyromamot peanuzayuu npozpammol «Qopmuposanue YY/[»
cpeocmeamu npeomema Xumuu:

JInuHOCTHBIE YHHBepcaJibHbIe y4eOHble AeiicTBUS

B paMKkax 1leHHOCTHOI0 ¥ 3MOLMOHAJIBLHOI0 KOMIIOHEHTOB Oy1yT C(hOPMUPOBAHBI:

* FpaKJaHCKUM aTpUOTHU3M, JIF000BB K Po/lnHe, YyBCTBO TOP/IOCTH 32 CBOIO CTPaHYy;

* YBaXEHHE K UCTOPHUH, KYJbTYPHBIM U HCTOPUYECKUM ITAMATHUKAM;

* SMOIIMOHAJIBHO MOJIOXKUTEIBHOE IPUHATHE CBOEH STHUYECKON UIEHTUYHOCTH;

* yBaXXEHME K JpyruM Hapogam Poccum u MHpa W OpHUHATHE HX, MEKITHUYECKAs
TOJIEPAHTHOCTh, TOTOBHOCTH K PaBHOIIPAaBHOMY COTPY/IHUYECTBY;

* YBa)KEHUE K JIMYHOCTH U €€ JJOCTOUHCTBY, J00pOXkKenaTeIbHOE OTHOILIEHHE K OKPYXKAIOIINM,
HETEPIHUMOCTb K JIFOOBIM BHJIaM HAaCHJIMS U TOTOBHOCTh POTUBOCTOSITH UM;

* YBa)KEHUE K IIEHHOCTSAM CEMbH, JIIOO0Bb K IPUPO/IE, IPU3HAHUE [ICHHOCTHU 37I0POBbS, CBOETO
U APYTUX JIIOJIeH, ONTUMHU3M B BOCIIPUSATUU MHUPA;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CaMOpealTn3allii, COLMAIbHOM MTPU3HAHUY;

* MIO3UTHBHAs MoOpajbHas CaMOOLIEHKa U MOpajibHble UyBCTBa — YYBCTBO TOPJIOCTH IPH
CJIEOBAaHUM MOPAJIbHBIM HOpMaM, MEPEKUBAHUE CTHIIA U BUHBI IIPH UX HApyLLIEHUU.

B pamkax gesiTeJibHOCTHOIO (IIOBeIeHYeCKOIr0) KOMIIOHEHTa OyAyT COPMUPOBAHBI:

* TOTOBHOCTh U CIIOCOOHOCTh K YYacTHIO B IIKOJIBHOM CaMOYIPABICHUU B Ipenenax
BO3PACTHBIX KOMIIETEHIMH (A€KYypCTBO B IIKOJIE€ M KJIACCE, y4acTUE€ B JETCKUX U MOJOAEKHBIX
OOIIECTBEHHBIX OPTaHU3ALMIX, IIKOJIBHBIX U BHEIIKOJIBHBIX MEPOIIPHUSTHUSX );

* TOTOBHOCTb U CIIOCOOHOCTH K BBIMTOJIHEHUIO HOPM U TpeOOBaHUM LIKOIBHOM JKU3HU, NPaB U
00513aHHOCTEH yueHHKa,



* YMEHHME BECTH JUAJIOr HAa OCHOBE PAaBHOIPABHBIX OTHOLICHWM M B3aUMHOIO YBaXXCHUS U
MPUHATHUS; YMEHUE KOHCTPYKTUBHO pa3peiaTh KOH(IUKTHI;

* TOTOBHOCTh M CHOCOOHOCTh K BBIIMOJIHEHHIO MOPAJIBHBIX HOPM B OTHOIIEHWH B3POCIBIX U
CBEPCTHMKOB B IIIKOJIE, I0Ma, BO BHEYYEOHBIX BUAX JIEATEIbHOCTH;

* IOTPEOHOCTh B Y4aCTUU B OOILIECTBEHHOW JKM3HU OJIMKANWIIETO COIHAIBLHOTO OKPYXCHHS,
OOIIECTBEHHO MOJIE3HOH IeSTEIbHOCTH;

* YMEHHE CTPOUTH KU3HEHHBIC IUIAHBI C YYETOM KOHKPETHBIX COLMAIBHO-MCTOPUYECKUX,
MOJINTUYECKUX U DKOHOMUYECKHUX YCIOBHIA;

* YCTOMUMBBIA TIO3HABATENIbHBI MHTEPEC M CTAHOBJICHHME CMBICIOOOpasyromel (QpyHKIuu
II03HABATEJIIBHOIO MOTHBA;

* TOTOBHOCTb K BBIOOPY MPO(UIBHOTO 00pa30BaHUsI.

BbInyCKHUK MOTY4UT BO3MOKHOCTD 111 (POPMHUPOBAHUS:

* BBIPAXKEHHOM YCTOMYMBOM yueOHO-1103HAaBATEIbHON MOTUBALIMY U UHTEpPECA K YUEHHUIO;

* FTOTOBHOCTH K caMOOOPa30BaHUIO M CAMOBOCIIMTAHUIO;

* aJIeKBAaTHOM MO3UTHBHOMN CaMOOIICHKH M SI-KOHIICIIINH;

* KOMIIETEHTHOCTH B pPEaIU3allid OCHOB TIPaXJAaHCKONW HICHTUYHOCTH B IIOCTYNKaxX H
NEeATEIbHOCTH;

* MOPAJIbHOTO CO3HaHMS Ha KOHBEHIMOHAJIHLHOM YPOBHE, CHOCOOHOCTHM K pEIICHUIO
MOPAJIBHBIX AWIEMM Ha OCHOBE Y4€Ta MO3UUMI YYaCTHUKOB JWIEMMBI, ODUEHTALIMM HA UX MOTHUBBI U
YyBCTBA; YCTOHYMBOE CJIEI0OBAHNE B IOBEIEHUN MOPAIbHBIM HOPMaM U ATUYECKUM TPeOOBAHUSAM;

*OMIATUM KaK OCO3HAHHOIO TIOHMMAaHUsl W  CONEPEKMBAHUSA 4YYyBCTBAM  JAPYIHX,
BBbIpa)KarolIelcs B HOCTYIIKAX, HAIPABJICHHBIX HAa IIOMOIIb U o0ecrieueHre 6J1aronorydus.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

BhInycKHUMK Hay4YuTCSA:

* [I€JICNIOJIaTaHNI0, BKJIIOYAs IOCTAHOBKY HOBBIX IieJIel, MpeoOpa3oBaHHE INPAKTUYECKOU
3aJ1a4M B [103HABATEIbHYIO;

* CAMOCTOSTEIBbHO aHAIM3UPOBATh YCIOBHS JOCTHKEHHS LIEIM HA OCHOBE y4€Ta BBIICICHHBIX
yYUTEJIEM OPUEHTHPOB JEHCTBUS B HOBOM y4eOHOM MaTepHale;

* IUIAHUPOBATH ITyTH JTOCTUKEHUS LENEH;

* YCTaHABIIUBATh LICJIEBBIE IPUOPUTETHI;

* YMETh CAMOCTOSITENIBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIIATH UM;

* IPUHUMATh pelIeHHsI B TPOOJIEMHOI CUTYyallMl Ha OCHOBE IIEPErOBOPOB;

* OCYIIECTBIIITh KOHCTATUPYIOIMKA M NPEABOCXULIAIONIMN KOHTPOJIb IO PE3YJIbTATy U IO
croco0y AeUCTBUS; aKTYaJIbHbIM KOHTPOJIb Ha YPOBHE MPOU3BOJIBHOIO BHUMAHUS;

* QJICKBaTHO CaMOCTOSATEJIBHO OLICHUBATh NPABWJIBHOCTH BBIITOJIHEHUS ACWCTBUS W BHOCHTH
HE00XO0/AMMBbIe KOPPEKTHUBHI B HCIIOJHEHHE KaK B KOHIIE ACUCTBUS, TaK U [0 X0y €ro peaan3aliii;

* OCHOBaM INPOTHO3UPOBAHUS KaK NMPEABUACHUS Oy IylIUX COOBITHI U pa3BUTHUS IIpoLEcca.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCA:

* CaMOCTOSITEIbHO CTaBUTh HOBbIE YUeOHbIE LIEIH U 3a/1a4H;

* IOCTPOEHUIO )KU3HEHHBIX IIJIAHOB BO BPEMEHHO211 NIEPCIIEKTUBE;

* [IpYU IUTAHUPOBAHMM JOCTHIKECHHS LIEJIEH CAMOCTOSTEIbHO, ITOJIHO M aJ€KBaTHO YYWUTHIBATh
YCIJIOBHSL U CPEICTBA UX JOCTUKEHUS;

* BBIJICJIATh ~ aJIbTEPHATUBHBIE CIIOCOOBI JOCTMDXKEHHS 1€l M BbIOMpaTh Haumbosee
3¢ deKTUBHBIN c110CO0;

* OCHOBaM CaMOpETyJSiIlMM B Yy4yeOHOW U TIO3HABATENbHOM IEATENbHOCTH B (Qopme
OCO3HAaHHOI'O YIPABJICHHWS CBOUM IIOBEICHHEM U JEATEIbHOCTBIO, HAIPABIECHHON Ha JOCTHXKCHHUE
IMOCTaBJICHHBIX IIEJICH;

* OCYIIECTBIIATh TO3HABATENbHYIO pe(QIEKCHI0O B OTHOUICHWH JEHCTBUH 1O pelIeHHIO
y4eOHBIX U MO03HABATEIbHBIX 3a/a4;

* aJICKBaTHO OLIEHUBAThb OOBEKTHUBHYIO TPYAHOCTb KaK Mepy (DaKTHUYECKOTO MU
MIPEATIONAraeMoro pacxo/ia peCypcoB Ha PEIICHHE 3a1a4H;



* a[ICKBAaTHO OLIEHUBATh CBOM BO3MOYKHOCTH JOCTHKEHHS LIEJIN ONPEIECIEHHON CI0KHOCTH B
pa3IMyYHbIX cepax caMOCTOSTENbHOMN 1eATeNbHOCTH;

* OCHOBAaM CaMOPETYJISILIUU IMOLMOHAJIBHBIX COCTOSIHUM;

e IpujlaraTh BOJIEBBIE YCWJIMS M MPEOAOJEBATh TPYAHOCTH M MPEMNATCTBUS Ha IyTH
JIOCTUKEHHUS LETIEH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

BrinmyckHuK Haydures:

* YYUTHIBaTh pPa3HbIE MHEHHUS U CTPEMUTHCS K KOOPAMHALMHU paA3JIMUYHBIX MO3ULUUH B
COTPYJHUYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHUE U MO3ULIMIO, ApPTYMEHTUPOBATh U KOOPJUHUPOBATH €€
C TMO3MIHMSAMHU TMApPTHEPOB B COTPYIHUYECTBE MpPHU BBHIPAOOTKE OOIIET0 pELICHHS B COBMECTHOU
NEeSATEIbHOCTH;

* YCTaHABJIMBATh U CPABHUBATH Pa3Hble TOUKHU 3PEHUS, IPEKIE YEM NPUHUMATh PELICHUS U
JienaTh BBIOOD;

* APrYMEHTHPOBaTh CBOIO TOYKY 3pEHMS, CIOPUTh U OTCTauBaTb CBOKO IIO3ULMIO HE
BpaXJ1€OHBIM JJIs1 OMIIOHEHTOB 00pa3oM;

* 33/1aBaTh BOIPOCHI, HEOOXOAUMBIE I OpraHU3alMM COOCTBEHHON J€ATENbHOCTH M
COTPYAHMYECTBA C MAPTHEPOM;

* OCYIIECTBJIATH B3aMMHBIM KOHTPOJb M OKa3blBaThb B COTPYAHHYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

* aJIEKBaTHO MCIIOJIb30BaTh peyb JUIsl IJIAHUPOBAHUS U PETYIIALIUU CBOEH J1€ATENbHOCTH;

* aJICKBaTHO UCIOJIb30BaTh PEUEBBIE CPEACTBA JJISI PELICHUS PA3IMUYHBIX KOMMYHHUKATUBHBIX
3a/a4; BIAJETh YCTHOM M IHCbMEHHOM peYbl0; CTPOUTb MOHOJIOTUYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;

* OPraHU30BbIBaTh U IJIAHUPOBATh Y4€OHOE COTPYJHUYECTBO C YUUTENIEM M CBEPCTHHUKAMH,
ONpeAeNsaTh UeMu U (PYHKUUHM YYACTHUKOB, CIOCOOBI B3aWMOJAEWCTBUSA; IUIAHUPOBATH OOIIHE
CTIOCOOBI PabOTHI;

* OCYILECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY IeHCTBUI napTHEPA, yMETh YOeKaTh;

* paboTaTh B TpyMIe — yCTaHABIMBATh pabouue OoTHOIIEHUS, YQPEKTUBHO COTPYAHUYATH U
CIOCOOCTBOBaTh MPOAYKTUBHON KOOIEpALMU; WHTETPUPOBATHCS B IPYIIY CBEPCTHUKOB M CTPOUTH
MIPOJYKTUBHOE B3aMMOJEMCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHUKaTUBHOU pedieKcu;

* HCIIOJIb30BaTh aJI€KBATHBIE SI3BIKOBBIE CPEJCTBA AJII OTOOPaKEHUSI CBOUX YYBCTB, MBICIEH,
MOTHBOB U MOTPeOHOCTEH;

* oToOpakaTh B peuH (onmucaHue, OObSICHEHHE) COJIep)KaHUEe COBEPIIAEMBIX NEHCTBUI Kak B
(bopme rpoMKO COLMAIN3UPOBAHHON PeUH, TaK U B (hopMe BHYTPEHHEH peyH.

BbInycKHUK OTyYUT BO3MOKHOCTh HayUUThCS:

* YUUTBIBaTh U KOOPAMHUPOBATh OTJIMYHBIE OT COOCTBEHHOM MO3MLIMU JPYTUX JIOJCH B
COTPYJIHUYECTBE;

* YUUTBIBAaTh pa3Hble MHEHUS U MHTEPEChl U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCUTEIBHOCTH MHEHHUH U MOJIXOJI0B K PEIIEHHUIO MPOOIEMBI;

* IPOJYKTUBHO pa3pemarb KOH(IUKTH HAa OCHOBE YyuéTa HMHTEPECOB W MO3UIMHA BCEX
YYaCTHUKOB, TIOMCKAa M OLEHKM aJbTEPHATUBHBIX CHOCOOOB pa3peuieHus KOH(IUKTOB;
JIOTOBAapUBATHCS U MPUXOAUTH K OOILIEMY PElIEHHIO B COBMECTHOM JIESTEILHOCTH, B TOM 4YHCIE B
CUTYaIlUU CTOJIKHOBEHHSI HHTEPECOB;

* OpaTh Ha ce0s UHUIIMATHBY B OPraHU3aIlMM COBMECTHOTO JAEUCTBUS (E€T0BOE JTUIEPCTBO);

* OKa3bIBaTh MOJJIEPKKY M COJIEHCTBHE TEM, OT KOIrO 3aBUCUT JOCTHXKEHHE ILEeJIU B
COBMECTHOMH JI€ATEIbHOCTH;

* OCYILIECTBIISITh KOMMYHUKATHUBHYIO pe(dIeKCHI0 KaK OCO3HAHHWE OCHOBAHUNA COOCTBEHHBIX
JNEUCTBUN U JEHCTBUN MMapTHEPA;

* B Ipoliecce KOMMYHHKAIMU JIOCTaTOYHO TOYHO, IOCJIEOBATEIbHO U IOJIHO IEpelaBaTh
napTHEPY HEOOXOAUMYIO MH(OPMAITUIO KaK OPUEHTHUP IJIsl IOCTPOCHUS IEHCTBHS,



* BCTyHaTh B JUAJIOT, a TaK)Xe YydYacTBOBaTh B KOJUIGKTHBHOM OOCYXIEHUH MpoOiem,
y4acTBOBaTh B JAMCKYCCHHM M apryMEHTHPOBAaTh CBOIO TMO3MIIMIO, BJIAJE€Th MOHOJIOTUYECKON U
TUAIOTUYECKON (hopMaMu pedr B COOTBETCTBUH C TPAMMATHYECKUMHU U CHHTAKCUYCCKUMH HOpMaMu
POJTHOTO SI3bIKA;

* CIICIOBATh  MOPATbHO-ITUYECKMM M  IICUXOJOTHYECKHM TPUHIMIAM OONICHHUS W
COTPYJHUYECTBA HA OCHOBE YBAXXUTEIHHOTO OTHOLICHHS K HapTHEpPaM, BHUMAHUS K JIHYHOCTU
JIPYToro, aJeKBAaTHOTO MEXKIUYHOCTHOTO BOCIPHUSATHS, TOTOBHOCTH aJ€KBATHO pearupoBaTh Ha
HYXXIbl JPYTUX, B YACTHOCTU OKa3bIBaTh MOMOIIb M 3MOIMOHAIBHYIO MOAJEPKKY HapTHEpaM B
nporecce JOCTHKEHHs 00IIel e COBMECTHOM NesITEIbHOCTH;

* ycrpauBath 3((PEKTUBHBIC TPYNIOBBIE OOCYXICHUS W oOecreynBaTh OOMEH 3HAHUSIMHU
MEXTY YICHAMH TPYIIIBI ISt TPUHATHS 3()PEKTUBHBIX COBMECTHBIX PEIICHUM;

*B COBMECTHOW JAEATENbHOCTH YETKO (OpMYIHpOBAaTh LEAH TPYHIbl U IO3BOJATH €€
y4aCTHUKAM MPOSIBIISATHE COOCTBEHHYIO SHEPTHUIO JUISI JOCTUKEHHS ITUX IIETICH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

BrinyckHuK HayduTcs:

* OCHOBAM peaJIn3alliy MPOESKTHO-UCCIIEI0BATEIbCKOM IeATENbHOCTH;

* POBOJIUTH HAOJIOJICHUE U DKCIICPUMEHT TI0JT PYKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIISITh PACHIMPEHHBIN MOUCK WH(OPMALIMU C UCTIOIB30BAHUEM PECYPCOB OMOTHOTEK
n NHTepHera;

* co3J1aBaTh U MpeoOpa30oBbIBATH MOJETHU M CXEMBI JUIS PEIICHUs 334,

* OCYIIECTBIISITH BBIOOP Harboiee 3 (hEeKTUBHBIX CIIOCOOOB PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUI;

* IaBaTh OIPEICIICHUE MOHATHSIM;

* YCTaHABJIMUBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U;

* OCYIIECTBJIATH JIOTHYECKYIO ONEpAIMI0 YCTAHOBJICHHS POJOBHUIOBBIX  OTHOIICHHH,
OTpaHUYCHUE TOHATHUS;

* 0000ImIaTh MOHATUS — OCYIIECTBIATH JIOTMYECKYIO OIEpalHi0 TMEepexoia OT BHIOBBIX
MPU3HAKOB K POJOBOMY IMOHSTHIO, OT MOHSATHS C MEHBIIUM OOBEMOM K TOHSATHIO C OONBIINM
00BEMOM;

* OCYIIECTBIISATh CpaBHEHHE, CEpUALMI0 U KJIACCU(UKAIUIO, CAMOCTOSATEIbHO BBIOMpas
OCHOBAHUS ¥ KPUTEPHUH TSI YKA3aHHBIX JIOTHICCKUX OTICpaITii;

* CTPOUTH KIACCHU(PUKAIIMIO HA OCHOBE TMXOTOMHYECKOTO JIeTICHUs (Ha OCHOBE OTPHUIIAHMS);

* CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIIOYAIOIIEE YCTAaHOBICHHE PUIMHHO-CIIEICTBEHHBIX
CBSI3€;

* OOBSICHSTH SIBIICHUS, TIPOTICCCHI, CBSI3U M OTHOIIICHUS, BBISIBIIIEMBIC B X0J1¢ UCCIICIIOBAHHS,

* OCHOBaM 03HAKOMHUTEIBHOT0, U3YyUaIOIIET0, YCBAUBAIOIIETO U TTOUCKOBOTO UTEHUS;

* CTPYKTYPHPOBATh TEKCTHI, BKJIOYAs YMCHHE BBIICIATh TJIABHOE W BTOPOCTEIICHHOE,
TJIaBHYIO UJICI0 TEKCTa, BEICTPAUBATh MOCIEI0BATEIHHOCTh OMMCHIBAEMBIX COOBITHIA;

* pabotath ¢ MetaopamMu — TIOHMMATh IMEPEHOCHBIM CMBICT BBIPAKEHUH, MOHHUMATH M
yIOTPeOISATH 000POTHI peUH, MOCTPOCHHBIE HA CKPHITOM YIIOJ00IEHUH, 00pa3HOM COMUKEHHUH CIIOB.

BBITyCKHHK TIOJTYYUT BO3MOXHOCTh HAYIUTHCS:

* OCHOBaM pedIEKCUBHOTO UYTEHHUS;

* CTaBHUTH MTPOOIIEMY, apTYMEHTHPOBATh €€ aKTYaIbHOCTH;

* CaMOCTOSITEIPHO MPOBOANUTH HCCIEIOBAaHUE HA OCHOBE MPUMEHEHHUS METOJIOB HAOIIOACHHUS
Y DKCIIEPUMEHTA;

* BBIJIBUTATh THUTIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSX COOBITUM, TIPOIIECCOB, OOBEKTOB;

* OpTaHMW30BHIBATH UCCIIEIOBAHHE C IIETHIO MPOBEPKHU TUTIOTES;

 IefaTh yMO3aKItoueHUs: (MHAYKTUBHOE W 10 aHAaJOTHH) ¥ BHIBOJBI HAa OCHOBE
apryMeHTaIlnH.

Ili1anupyemble pe3yJibTaThl peajau3anuu nporpaMmbl «OCHOBBI CMbICJI0BOT0 YTEHUSI U
PadoThI ¢ TEKCTOM) CPEACTBAMH NMpeAMeTa XUMMU:



BeinyckHuK Haydures:

* OPUEHTHPOBATHLCS B COIEPKAHUU TEKCTA U TIOHUMATh €T0 LEJTOCTHBIM CMBICI:

— OTIpeNeNATh TTIaBHYIO TeMy, OOIIYIO eI MJIM Ha3HAYCHHUE TEKCTa;

— BbIOMpATh M3 TEKCTa WIM MPHUAYMaTh 3arojiOBOK, COOTBETCTBYIOIIMH COAEP)KAaHUIO U
00I1IeMy CMBICITY TEKCTa;

— (hopMyIMPOBATH TE3UC, BEIPAXKAIOLINI OOIIMIA CMBICIT TEKCTA;

— MPEABOCXMINATh COJAEPKAHUE MPEIMETHOrO IJIaHa TEKCTa I10 3aroJIOBKy M € ONOpOH Ha
HPEbIAYIINN OIBIT;

— OOBSICHATD MOPSAIOK YACTEH/MHCTPYKITUH, COACPKAIIUXCS B TEKCTE;

— COIIOCTaBJIATh OCHOBHBIE TEKCTOBbIE W BHETEKCTOBBIC KOMIIOHEHTHI: OOHAapy>KUBaTh
COOTBETCTBHE MEXAY YaCThl0 TEKCTa M ero oOmeil wuueei, chopMyaupoBaHHON BOMIPOCOM,
OOBSICHATh HA3HAYCHHUE PUCYHKA, MOSACHATh YacTu Tpaduka Ui TabIULbI U T. 1.;

* HaXOAUTh B TEKCTE TpeOyemyro nHpopMarmio (Mpoderarb TEKCT IiIa3aMu, ONpPeNesaTh ero
OCHOBHBIE 3JIEMEHTBI, COMIOCTABIIATH (POPMBI BhIpAXKEHUs UH(OPMAIMK B 3aIIPOCE U B CAMOM TEKCTE,
yCTaHABJIMBATh, SABISAIOTCS JM OHU TOXKICCTBEHHBIMH WJIM CHHOHUMHYECKHMMHM, HAXOIUTh
HE0OXOIMMYIO eTMHUIlY HH(OpMALIK B TEKCTE);

* pemiath y4eOHO-IIO3HABATENIbHBIE U YU€OHO-IIPAKTUYECKUE 3a/1a4H, TPEOYIOINE MTOJHOIO U
KPUTHYECKOI'O IOHUMaHHUS TEKCTa:

— OIpEIeNITh Ha3HAYEHUE PAa3HbIX BUJIOB TEKCTOB;

— CTaBUTb nepes co0O0M 1eNb YTEHUs!, HAIPaBJIssl BHUMAaHUE Ha MOJIE3HYIO B IaHHBI MOMEHT
WH(POPMAIIHIO;

— pa3In4aTh TEMbI U HOATEMbI CHEIIMATIBHOIO TEKCTA,

— BBIJICJIATH HE TOJBKO IIaBHYIO, HO U M30BITOYHYIO HH(OPMAITHIO;

— IPOTHO3UPOBATh MOCIIEI0BATEIBHOCTD U3JIOKEHUS UIeH TEKCTa;

— COIIOCTAaBJISITh pa3HbIe TOYKW 3PEHHS M pa3Hble MCTOYHUKH HH(OpPMAIMH IO 33TaHHOU
TeMe;

— BBINOJIHATH CMBICIIOBOE CBEPTHIBAHHE BBIICIICHHBIX ()AaKTOB M MBICIICH;

— (opMUpOBaTh Ha OCHOBE TEKCTa CUCTEMY AapryMEHTOB (IJOBOJOB) JUIsI OOOCHOBaHUS
ONpeAeTIEHHON TO3UIINY;

— MOHUMATh JYIIEBHOE COCTOSIHME IEPCOHAXKEN TEKCTa, CONEPEKUBATH HM.

* CTPYKTYPUPOBATh TEKCT, UCIIOJIb3YsS HYMEpALUIO CTPAHMUL, CIHCKHU, CCbUIKH, OIJIABJICHMUE;
IIPOBOJIUTH MTPOBEPKY MPABOMMCAHUS; UCIIOIB30BaTh B TEKCTE TaOIMIIbI, H300paKEHMUS;

* IpeoOpa3oBbIBATh TEKCT, MCHOJIb3ysl HOBBIE (OPMBI MPEACTABICHUS HHPOPMAIUH:
¢dopmyIbl, rpaduKy, AUAarpaMMBbl, TAOIUIBI (B TOM YHCIEe JUHAMUYECKUE, JIEKTPOHHbIE, B YaCTHOCTH
B IIPAKTUYECKHX 33]]a4ax), IEPEXOAUTh OT OJIHOTO MPEACTABIECHUS JAHHBIX K IPYTOMY;

* HHTEPIPETUPOBATH TEKCT:

— CpaBHUBaTh U TMPOTHUBOIIOCTABIATH 3aKIOYEHHYI0 B TEKCTe HWH(GOPMAIUIO Pa3HOIo
XapakTepa;

— 0oOHaApy>KMUBaTh B TEKCTE JIOBOBI B IIOATBEPKICHNE BBIIBUHYTHIX TE€3HCOB;

— JlenaTh BBIBOJIbI U3 C(POPMYIHPOBAHHBIX MTOCHUIOK;

— BBIBOJIMTH 3aKJIIOUEHUE O HAMEPEHUHU aBTOpa WK TJIABHOM MBICIIH TEKCTa.

* OTKJIMKATHCS HA COJIepKAHUE TeKCTa!

— CBSI3bIBaTh HH(OpMaINIO, 0OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU U3 IPYTHX UCTOYHUKOB;

— OLIGHUBATh YTBEP)KJEHUSI, CACTaHHbIE B TEKCTE, UCXO/I U3 CBOUX MPEJCTABICHUH O MUDE;

— HaxOJIUTh JI0BO/IbI B 3aIIUTY CBOEH TOUKU 3PEHUS;

* OTKJIMKAThCS Ha (POpMy TEKCTa: OLEHUBATh HE TOJIBKO COZEp KaHUE TEKCTa, HO U ero Gpopmy,
a B 11eJIOM — MacTepCTBO €ro UCIOJIHEHMUS,

* Ha OCHOBE MMEIOLMXCSI 3HAHUM, )KU3HEHHOTO OIIbITA MOABEPraTh COMHEHUIO JOCTOBEPHOCTh
uMeroleiics nHpopmaiuu, oOHapyKUBaTh HEAOCTOBEPHOCTh MOydyaeMol HHPOpMAaIIK, TpoOebl B
nH(pOpMAIUY ¥ HAXOAUTH IYTH BOCIIOJIHEHUS 3TUX MPOOETIOB;

* B IIporiecce paboThl C OJTHUM HJIM HECKOJIBKMMHU MCTOUYHHUKAMHM BBISBIISITH COJIEPIKAIIYIOCS B
HUX POTHUBOPEUYMBYIO, KOH(DIUKTHYIO HHPOPMALIUIO;



* CIOJIb30BAaTh TOJYYEHHBIH OMNBIT BOCHPUATHA HHPOPMALMOHHBIX OOBEKTOB IS
o0orarieHusl YyBCTBEHHOTO OIBITA, BBHICKA3bIBAaTh OLIEHOYHBIE CY)KICHHUS M CBOIO TOUKY 3pPEHHS O
MOJIY9€HHOM COOOIICHUH (TPOYUTAHHOM TEKCTE).

BBIITyCKHUK MOTyYUT BO3MOXKHOCTH HAYYHUTHCS:

* aHAIM3UPOBATh M3MEHEHHUS CBOETO SMOLMOHAIBHOTO COCTOSIHMS B TIPOLIECCE YTEHUS,
HOJTY4EHHS U TIepepabOTKH MOTYyYeHHON HHPOPMAIH U €€ OCMBICICHUS.

* BEIIBJIATh ~ UMIUIMOUTHYIO ~ MH(QOPMALMIO  TEKCTa HAa  OCHOBE  COIOCTAaBJICHUS
WITIOCTPATHBHOTO MaTepuaia ¢ HH(opMmanueidl Tekcra, aHauu3a MHOATEKCTa (MCIIOJIb30BAHHBIX
SI3BIKOBBIX CPEJICTB M CTPYKTYPHI TEKCTA).

* KPUTUYECKH OTHOCUTHCS K PEKIaMHOI HH(POPMAIIH;

* HaXOAUTh CIIOCOOBI IPOBEPKU POTUBOPEUUBOI HH(POPMAITUH;

* OTIPENENATh JOCTOBEPHYIO HH(POPMAIMIO B CiIydyae HAIW4Ms HPOTUBOPEUYMBOU WU
KOH(INKTHOW CUTYallHH.

ILnanupyeMsle pe3yabTaThl peanusanuu nporpammsel «®@opmuposanne UKT-
KOMIICTCHTHOCTH 00y4alOLIMXCsD> CPEACTBAMH NPeIMeTa XMMHH:

BoinyckHUK HayuuTCS:

* BBICTYIIaTh C ayAMOBUJICONOAJEP/KKON, BKIIIOYAs BBICTYIUICHHE II€pe] IUCTaHIIMOHHOU
ayJIUTOPHEN;

* y4acTBOBaTh B 00CYyXAeHUU (aynuoBue0o()opyM, TEKCTOBBIM (GOpyM) ¢ HCHOIB30BAHUEM
BO3MOXxHOCTer MHTEpHETA;

* HCIOJIb30BATh BO3MOXHOCTH JIEKTPOHHOMN MOYTHI U1 MH(POPMALIMOHHOTO 0OMeHa,

* BECTHU JIMYHBIHN THEBHUK (0JI0T) C UCIIOJIb30BaHUEM BO3MOXKHOCTEHN HTEpHEeTa;

* OCYILECTBIIATh 00pa3oBaTeNbHOE B3aUMOJEWCTBUE B HHGOPMALMOHHOM IPOCTPAHCTBE
00pa30BaTENBFHOTO yUPEXKACHUS (ITOJydYeHHE W BBIOJHEHHE 3aJaHWH, MOJIyYeHHE KOMMEHTapHEB,
COBEPIIICHCTBOBAHUE CBOCH paboThI, (HOPMHUPOBAHKE IMTOPTHOIIHO);

* co0r0/1aTh HOPMBI HHPOPMALIMOHHON KYJIBTYPBI, 3TUKU U MIPaBa; C YBAKEHHEM OTHOCHTbHCS
K 4YacTHOU MH(POpMALMU U HHPOPMALIMOHHBIM IIPaBaM JIPYTHUX JIFOJEH.

* UCIIOJIb30BaTh pa3juyHble MNpUEMBI Toucka uHpopmauuu B HHTepHeTe, NOUCKOBBIE
CEpPBUCHI, CTPOUTH 3aMPOCHI I NOMCKa MHPOPMALIUU U aHAJTU3UPOBATh PE3y/IbTaThl OKMCKA;

* UCNIOJIb30BaTh MPUEMBI MMOMCKAa UWH(GOpMallMM Ha NEPCOHAIBHOM KOMIIBIOTEPE, B
MH(POPMALMOHHOMH cpejie YUpEeKIeHNs U B 00pa30BaTeIbHOM IIPOCTPAHCTBE;

* HCIIOJIB30BATh pa3jINyHble OMOINOTEUHBIE, B TOM YHCIIE 3JIEKTPOHHBIE, KaTaJOTH JAJIs IOUCKa
HEOOXOAUMBIX KHHT;

* UCKaTh MH(POPMAIUIO B Pa3JIMYHBIX 0a3ax JTaHHBIX, CO3/1aBaTh U 3aMOJHATH 0a3bl JaHHBIX, B
YaCTHOCTH MCIIOJIB30BATh PA3IMUHBIE ONPEICIINTENH;

* hopMHpOBaTH COOCTBEHHOE MH(MOPMAITMOHHOE TIPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MATOK U
pa3MelaTh B HUX HYXHble MH(OpMaIIMOHHBIE HICTOUYHUKH, pa3MmeaTs nHpopMaiuio B IHTepHeTe.

* BBOJIUTh pe3yJIbTAaThl U3MEPEHUN U Jpyrue HudpoBble JaHHbIE ISl UX 00pabOTKH, B TOM
YHCJIe CTATUCTUYECKON U BU3YyaIU3aluy;

* POBOJIUTH SKCIIEPUMEHTHI U UCCIIEAOBAHUS B BUPTYaJIbHBIX JIaOOpaTOPHUSIX

BbInyCKHUK NIOJTy4UT BO3MOKHOCTD HayUUThCS:

* B3aUMOJICHCTBOBATh B COIIMANIbHBIX CETSAX, pab0TaTh B rpyIIe HaJl COOOIIEHNEM (BUKH);

* y4acTBOBAaTh B (JOpyMax B COLUAIBHBIX 00Pa30BATENbHBIX CETSX;

* B3aMMO/JICHCTBOBATH C MAPTHEPAMH C MCIOJIb30BaHUEM BO3MOXKHOCTEN MHTEpHEeTA.

* CO3[1aBaTh U 3aIOJHATH PA3JIMYHbIE ONPENEIUTENH,

* HCIIOJIb30BaTh Pa3IMyHble NMpUEMBI noucka mHpopManuu B MHTepHeTe B xone ydeOHOM
NESATENBHOCTH.

* IPOBOJIUTh €CTECTBEHHO-HAyYHbIE M COI[MAJIbHBIE HW3MEpPEHUs, BBOJUTH PE3YJIbTAThI
M3MEpEeHUuN M JpYrux IUQPOBBIX JaHHBIX U 00padaThiBaTh MX, B TOM YHCJIE CTATUCTHYECKH U C
MTOMOIIBIO BU3YyaIH3alUy;

* AHAJIM3UPOBAThH PE3YIbTATHI CBOEH JEATEIBHOCTH U 3aTPAYNBAEMBIX PECYPCOB.



IlnanupyemMblie pe3yabTaThl peaau3anu NporpaMmbl «OCHOBBI YU4eOHO-
HCCJIeI0BATEIbCKOM 1 MPOEKTHOM /1eATeJIbHOCTH» CPeACTBAMU NMpPeIMeTa XUMMU:
BBIITyCKHUK HAay4uTCSA:

* IJJTAHUPOBAaTh M BBINOJHATH Yy4eOHOE HCCIIEIOBAHUE M YUYEOHBI MPOEKT, HCIONb3Ys
o0opynoBaHue, MOZIENIN, METOIbI U IPUEMBI, aJIeKBaTHBIE UCCIIEyeMOl TpodiiemMe;

* BBIOMPATH U UCIIOIH30BATh METO/IbI, PEIICBAHTHBIC pacCMATPUBAEMO Mpodieme;

* pacrio3HaBaTh M CTaBUTh BOMPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITH IMOJIYYEHBI MyTEM
HAyYHOTO UCCIIEJIOBaHMs, OTOMpaTh aJaeKBaTHBIE METOJAbl HCCIeNOBaHMA, (HOPMyITHUpOBAThH
BBITEKAIOIINE U3 UCCIEA0BAHUS BBIBOJbL;

* CIIOJIb30BAaTh TAaKWE ECTECTBEHHO-HAYYHBIE METOJIbI M TPHUEMBI, Kak HaOIIOJCHHUE,
[IOCTAHOBKA IMPOOJIEMBI, BBIIBIDKEHUE «XOpOIIEH THUIIOTE3bl», SKCIEPUMEHT, MOJAEIUpPOBAHUE,
UCIOJIb30BAHUE MAaTEMAaTHYECKHX MOJENeH, TEOpeTHdeckoe OOOCHOBAaHWE, YCTAHOBIICHHE T'PaHUII
MIPUMEHUMOCTH MOJIEJIN/TEOPUH;

* SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOUKY 3pPEHUS, HCIIOJIb30BaTh SI3bIKOBBIE CPE/CTBA,
aJiekBaTHBIE 00CYKIaeMoii mpodieme;

* oTyIMYaTh (PAKTHI OT CYXJICHUW, MHCHUN M OIICHOK, KPUTHYECKH OTHOCHUTHCS K CYXKICHHSIM,
MHEHHMSIM, OLIEHKaM, pEKOHCTPYHUPOBATh UX OCHOBaHUS;

* BUJETh U KOMMEHTUPOBATH CBSI3b HAYYHOT'O 3HAHUS M IEHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX
CYKJIEHUU MPHU TOJIyYEHHUH, PAaCIPOCTPAHEHUH U TPUMEHEHNUN Hay4YHOI'O 3HAHUSI.

BrInycKHHUK MOJYYUT BO3MOKHOCTh HAYUHTHCSI:

* CaMOCTOSITEIbHO 3ayMbIBaTh, IUIAHUPOBATh U BBINONHATH Y4eOHOE HCCIIEeIOBaHUE,
Y4eOHBII U COUMAIBHBINA TPOEKT;

* HCIOJIb30BaTh JI0Ta/IKYy, 03apEHUE, UHTYUIIUIO;

* HCIIOJIb30BATh TAKHE €CTECTBEHHO-HAYYHBIE METOJBI M MPUEMBI, KaK a0CTparupoBaHHE OT
MPUBXOASAIINX (PAKTOPOB, MPOBEPKA HA COBMECTUMOCTh C APYTUMHU U3BECTHBIMH (paKkTaMu;

* [IEJICHANPABICHHO W OCO3HAHHO pa3BUBaTb CBOM KOMMYHUKAaTHBHbIE CIIOCOOHOCTH,
OCBauBAaTh HOBBIE SI3bIKOBBIE CPE/ICTBA;

* OCO3HaBaTh CBOIO OTBETCTBEHHOCTH 3a JIOCTOBEPHOCTH IOJYYEHHBIX 3HAHHM, 32 KayecTBO
BBIITOJIHEHHOTO MPOEKTA.

Y4eOHO — MeTOAUYECKOEe M MATEPHATILHO — TEXHHYECKOe o0ecreyeHne

Oﬁpa3OBaTeJIbHOFO nmpomecca
Y4eOHO — METOINYECKUA KOMILIEKT

1. Pymsutuc I'.E. Xumus: 8 ki.: yae0. aiis obmeobpazosar. Yupexnaenuii / I'.E.
Pymsutuc, ©.I'. ®ensaman. — M.: [Ipocselienne

2. Xumusi: 8 KII.: 3JIEKTPOHHOE MPUJIOKEHHE K YIEOHUKY.

3. Pymsutuc I'.E. Xumus: 9 ki.: yueb. ans obmeobpaszosat. Yupexaenuit / I'.E.
Pynsutuc, @.I'. ®enpaman. — M.: IIpocBemenne

4. Xumust: 9 KIL.: 3IeKTPOHHOE NMPUIIOKEHUE K YUeOHUKY.

5. I'apa H.H. Xumus: 3agaunuk ¢ «mmoMontHukoM»: 8-9 kmacceel / H.H. I'apa. — M.
IIpocsewienue.

6. Panenikmit A.M. Xumust: nuaaktudeckuii Mmarepuait: 8-9 ki. / A.M. Pageuxuii. — M.:
IIpocseuienue.

7. I'apa H.H. Xumus. Ypoxku: 8 ki1. / H.H. I'apa. — M.: IIpocBemienue.

8. I'apa H.H. Xumus. Ypoxku: 9 k1. / H.H. 'apa. — M.: [IpocBemienue.

9. M.A. Ps160B cOopHHK 337a4 ¥ YIpaKHEHUH M0 XUMHHU § KJ1ace —
M.:Dk3ameH

10. M.A. Ps160B cO0opHUK 3a/1a4 U yIIpa)XHEHUH 1o xumMuu 9 kiacc - M.:Dk3ameH

Cnucok aumepamyput 015 yUauquxc:
YyeOHHuKH:



1. Pymzutuc I'.E. Xumus: 8 ki1.: yueb. ans obmeobpaszosat. Yupexaenuii / I'.E.
Pymsutuc, ®@.I'. ®enbaman. — M.: [Ipocsenienue.

2. Pymsutuc I'.E. Xumust: 9 ki.: yue6. ans obmieoopazosar. Yupexnenuii / I'.E.
Pymszutuc, ®@.I'. ®enbaman. — M.: [Ipocselenue.

3. I'apa H.H. Xumust: 3a1aunuk ¢ «moMoiHukom»: 8-9 kmacesl / H.H. I'apa. — M.:
[Ipoceemienue.

Cnucok numepamypul 011 nedazo208:

1. Pymsutuc I'.E. Xumus: 8 ki1.: yae0. g oomeoopazosar. Yupexaenuii / I.E.
Pynsuruc, @.I'. @enpaman. — M.: IIpocseenue.

2. XuMus: 8 KII.: 3JICKTPOHHOE MPUIIOKEHUE K YICOHUKY.

3. Pymsutuc I'.E. Xumust: 9 ki.: yue6. ans obuieoopazosar. Yupexnenuii / I'.E.
Pymsutuc, ®@.I'. ®enbaman. — M.: [Ipocselenue.

4. Xumus: 9 Ki1.: 3JIEKTPOHHOE MPUIIOKEHUE K YICOHHKY.

5. I'apa H.H. Xumus: 3agauauk ¢ «mmoMoniHukoM»: 8-9 kmaccel / H.H. I'apa. — M.
IIpocsenienue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nunust yae6nukos I.E.
Pymuruca, ®@.I'. ®enpamana. 8-9 kmaccel/ H.H. I'apa. — M.: [IpocBemenue.

7. Panenkuit A.M. Xumusi: muaaktudeckuii Mmarepuai: 8-9 kir. / A.M. Pagenkuii. — M.:
[Ipocsenienue.

8. I'apa H.H. Xumus. Ypoxku: 8 xi1. / H.H. I'apa. — M.: IIpocBeiienue.

9. I'apa H.H. Xumus. Ypoxku: 9 k1. / H.H. 'apa. — M.: [IpocBemenue.

10. boposckux T.A. Tectsl 1o xumuu. [leppoHayalibHbIE XMMUYECKUE TTOHSATHS.
Kucnopon. Bogopoa. Bona, pactBopsl. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COSAMHEHUM: 8 KIL.: K
yuebnuky I'.E. Pymsutuca, ®.I'. ®enpamana «Xumus. 8 kinace». — M.: 3narenbcTBo «OK3aMen»,
2010.

11. boposckux T.A. TecTsl o XUMHH. DIEKTpOIUTHYECKAsA qucconmanus. Kucimopon u
cepa. A3ot u hocdop. Yriepon u kpemuauii. 9 kinacc: k yaeonuky I'.E. Pymutuca, ®@.I". ®enpamana
«Xumus. 9 xkimace». — M.: 3garenscTBo «OK3amen», 2011

12. HHTepHET - pecypcCHl.



