IosicHuTEILHAA 3aNMHUCKA.
Pabouas mporpamma ydeOHOro Kypca mo xummu mist 8, 9 kjaccoB paspadoTtaHa ¢

yuetoM ®I'OC OOO, Ha OCHOBE NPUMEPHOH OCHOBHOH 00I1€00pa30BaTENbHON MPOTrPAMMBI
ocHOBHOro obmero obpasosanust ot 08.04.2015 Nel/15, ¢ yuerom ¢enepanpHOro mepedHs
yueOHHMKOB, PEKOMEHIOBAHHBIX (JOMYINEHHBIX) K HCIOJb30BAaHUIO B 00pa30BaTENbHOM
nporecce B OOpa30OBATENbHBIX YUPEKICHHSIX, PEATH3YIOINX O00pa3oBaTeNbHbIE MPOrPaMMBbI
oOmero oOpa3oBaHMs W  HMMEIOLIMX  TOCYyJAapPCTBEHHYKO  aKKPEAUTALMI0, OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 001ero odpasosanust MAQY «OOIT Ne 280»

IIporpamma paccuutaHa Ha 68 vacoB (2 uvaca B Henemo) B 8 u 9 kiaccax. JlaHHas
pabouas mporpamma peanusyercss B yueOHuUKax st oOmeoOpasoBarenbHbix yupeskaeHuii I E.
Pymsutuca u @.I'. @enpamana «Xumus. 8-9 kmace» ¢ ucnonbzoBanueM YMK I'E. Pynsurtuca,
@ .I" ®enpamana, Mocksa, [Ipocsemenue, 2017.

B cucreme npeameroB o0mmeoOpa3oBaTeNbHON INKOJBI KypC XHMHUHU TPEACTaBICH B
npeametHol obnactu «EcrecTBeHHOHay4HBIE mpenmerb». Hasnadenune npenvera «XuMUs» B
OCHOBHOH INKOJE€ COCTOMT B TOM, YTOOBI obecneunTh (OPMHUPOBAHUE Y YHALIHXCS
NPEACTABICHUH O KIIFOYEBBIX XUMHUYECKUX KOMIETEHIVSIX M TOHATh POJIb XUMHH CPEIH APYTHX
HAyK O MpUpOJe, 3HaYeHHE ee 1l denoeuecTBa. Kypce XuMuun HampasiieH Ha GpopMupoBaHHE Y
yUaIIUXCs OCHOB XUMHUYECKUX 3HAHUH, HEOOXOIUMBIX ISl TIOBCEIHEBHON JKM3HU, (PyHIAMEHTA
IUISl JalTbHEHIIIEro COBEPIIEHCTBOBAHUS XUMHUYECKUX 3HAHWH, KaK B CTapIUIMX KJIaccax, TaK U B
Apyrux 00pa3oBaTENbHBIX OPraHU3ALMSX.

HzydeHne XuMUHM B OCHOBHOH IIKOJIE HAIIPABJIEHO HAa JOCTH)KEHUE CISIYIOIUX LeJIeH:

1) popmupoBaHue TEPBOHAYAIBHBIX  CHCTEMATH3HUPOBAHHBIX  MNPEACTABICHUH O
BEIECTBAX, WX NPEBPALICHUAX W MPAKTHYECKOM TPUMEHEHUH, OBJIQJICHUE MOHATHIHBIM
anmnapaToM U CUMBOJHYECKHM SI3BIKOM XHMHUY,

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHYECKOH Haykd Kak oOjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUECKUX MPEBPAIICHUH HEOPraHMYECKUX U OPTaHUYECKHX
BEIIECTB KaK OCHOBBl MHOTHX SIBJIEHHH JKMBOM ¥ HEKHUBOW MNPHUPONBI, yriyOneHue
NPEACTaBICHUH O MaTepHaIbHOM €IUHCTBE MHPA,

3) oBnameHNe OCHOBAMH XWMHUYECKOW TI'PAMOTHOCTH: CIOCOOHOCTBIO aHAJIM3MPOBATH U
OOBEKTHBHO OLIEHUBATDH JKU3HEHHBIC CUTYALlMH, CBSI3AHHBIE C XUMHEH, HaBbIKAMU 0€3011acHOTrO
oOpaleHus ¢ BeLeCTBAMH, UCTIOIb3YEMBbIMU B TIOBCEHEBHON JKU3HU, YMEHHEM aHAJIN3UPOBAThH
U TUTAHUPOBATh SKOJOTMYECKH O€30MacHOe NOBEACHHE B IIENISIX COXPAHEHHUS 3I0pOBbS U
OKpY>Karolen Cpenbl,

4) hbopMupoBaHHEe YMEHUN YCTAHABIWBATH CBS3M MEXKIY peaTbHO HAOOIaeMbIMU
XUMHYECKIMH SIBICHMSIMU U MTPOLIECCAMHU, MPOUCXOASIIIUMHI B MEKPOMHPE, OOBSCHITh TPUUHHBI
MHOrooOpas3usi BEIIEeCTB, 3aBUCHMOCTb WX CBOWCTB OT COCTaBa U CTPOEHHs, a TakKke
3aBHCUMOCTb IPUMEHEHHS BEIECTB OT UX CBOICTB;

5) nmpuobpeTeHne OmbITa WCHOJB30BAHUS PA3JIMYHBIX METOAOB H3YUYCHHs BEINECTB:
HaOJIIOIEHUS 32 UX MPEBPAILEHUSIMH ITPH MPOBEICHUN HECIOXKHBIX XUMHUECKUX HKCIIEPUMEHTOB
C UCTIOJIb30BaHUEM J1IaOOPAaTOPHOTO OOOPYAOBAHUS B TPUOOPOB;

6) popMupoBaHUE MPENCTABIEHUI O 3HAYEHWH XUMHUYECKOW HAyKH B PEIIEHHH COBPEMEHHBIX
SKOJIOTUYECKUX NPoOJIeM, B TOM YHUCIE B NMPEAOTBPAIICHHH TEXHOTEHHBIX M HKOJIOTHYECKUX
KaTacTpod.

JUisl TOCTHKEHHS TTOCTABJICHHBIX LieIel HeOOXO0IUMO PeLIeHHE CIENYIOINX 3a4a4:

o dopmupoBaHHE y YUAIMXCS 3HAHUS OCHOB XUMUYECKOUW HAYKU: BAXKHEUIITUX (PaKTOPOB,

MOHATHH, XUMUYECKUX 3aKOHOB M TEOPHIH, sI3bIKa HAYKH, TOCTYIHBIX 00001meHnit

MHPOBO33PEHYECKOT0 XapakTepa.



e Passurue ymenwuii HabmOAATH U OOBSCHITh XUMUYECKHE SIBJICHHUS, POUCXOMSIIIUE B
npupoae, 1adopaTopru, B TOBCEIHEBHOMN JKU3HU.

e ®DopMHpOBaHUE CIIELUANBHBIX YMEHHUN: 00PAIIaThCs C BEIIECTBAMHU, BBITIOIHATD
HECJIOXKHBIE SKCIIEPUMEHTBI, COOJIFOAas MPaBUiIa TEXHUKH 0€30MaCHOCTH; IPaMOTHO
NPUMEHSITh XUMUYECKHE 3HAHWSI B OOIIEHNUH C MIPUPOAOH U B TOBCEIHEBHOMN JKU3HU.

e PackprITHe r'yMaHHCTUYECKOH HANIPABICHHOCTH XMMHUH, €€ BO3PACTAIOLIEH POJIH B
pELIeHNHN TJIaBHBIX MPOOJIeM, CTOSIINX TePeN YeJIOBEYECTBOM, U BKJIAZa B HAYUHYIO
KapTUHY MHpa.

¢ Paspurne muYHOCTH O0YHAIOIINXCSA: X UHTEIUIEKTyaJIbHOE U HPABCTBEHHOE
COBEPIIEHCTBOBaHHE, (POPMHUPOBAHNE Y HUX T'YMAHUCTHUECKUX OTHOIICHUH U
9KOJIOTHYECKH 11eJIecOO00Pa3HOro MOBEAECHNUS B OBITY U B IPOLIECCE TPYAOBOM
IESATETbHOCTH.

Hnsa obyuenust xumun B MAOY «OOIIl Ne280» BriOpaHa comeprkaTeibHast JMHUS y4ueOHO-
METOIUYECKOro komruiekta non penakuuedn Pymsmruca I'.E., ®eabamana @.I'. I nasnHble
ocobeHHocTH yueOHO-MeTonuueckoro komruiekta (YMK) mo XuMuM COCTOSIT B TOM, YTO OHHU
o0ecreYnBaOT MPEeMCTBEHHOCTh C MPHUMEPHBIMH MPOrpaMMaMM HAdajJbHOrO O0IIero
o0OpazoBaHMWss, B TOM 4YHCIE€ U B HCIOJb30BAHUM OCHOBHBIX BHJIOB Y4eOHOH NEATENbHOCTH
00yHaromuxcsl.

Ilnanupyembie pe3yabTaThl 0CBOCHHS YU4eOHOI 0 MpeaMeTa.

BbinyCKHUK HAY4HTCH:

- XapaKTepru30BaTh OCHOBHBIE METO/IbI TO3HAHMSA: HAOIIOACHUE, U3MEPEHNE, SKCIIEPUMEHT;

- ONpenemsTh CBOMCTBA TBEPABIX, KUIKUX, Fa3000pa3HbIX BEIIECTB, BBIACIASA UX CYILIECTBEHHbBIE
NPU3HAKY,

- PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TMOHSATHH «aTOM», «MOJEKYJa», «XUMHUYECKUH
3JIEMEHT», «IPOCTOE BEIIECTBOY», «CIOXXHOE BEINECTBOY», «BAJIEHTHOCTB», «XUMHYECKas
peakuusy», UCTIOJIB3Ys 3HAKOBYIO CUCTEMY XHUMHUM;

- pacKphIBaThb CMBICT 3aKOHOB COXPAHEHHS MAacChl BEINECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOHN TEOPUH;

- pa3nu4aTh XUMHUYECKHE U (PU3MUECKUE SBICHHS,

- Ha3bIBaTh XUMHUYECKHE 3JIEMEHTHL,

- OTpeNeTSITh COCTAaB BEIECTB 0 UX (popmynam;

- BQJICHTHOCTb aTOMa 3JIEMEHTA B COTUHEHHSIX;

- OTIPEAETSITh TUI XUMHYECKIX PEaKLUi;

- Ha3bIBaTh MPU3HAKU U YCJIOBHSI MPOTEKAHMUS XUMUYECKHX PEaKLIUi;

- BBUIBIISATh TNPHU3HAKH, CBUACTENBCTBYIOLIME O MPOTEKAHHMM XUMHYECKOW peakuuud Ipu
BBITTOJIHEHIH XUMHUYECKOTO OIBITA,

- COCTaBJIATH (OPMYJIbl OMHAPHBIX COSTMHEHHIA,

- COCTaBJIATh YPABHEHHUS XIMUYECKHX PEAKIHA;

- cobmomaTh mpaBuiia 0e30macHo padoThl MPU MPOBEIECHUH OIBITOB,;

- TIOJIB30BAThCA JTAOOPATOPHBIM OOOPYIOBAHNEM H MTOCYIOM;



- BBIYUCIISITh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLECTB;
- BBIUUCIISATh MACCOBYIO JOJIO XUMHUYECKOTO 3JIEMEHTA 1O (POpMYyJie COSTUHEHHS,

- BBIYUCISITH KOJMYECTBO, OOBEM WJIM MAacCy BEINECTBa IO KOJHYECTBY, O0BEMy, Macce
peareHTOB WU MPOIYKTOB PEaKLIUH;

- Xapaktepu3oBaTb (U3NYECKHE U XHUMHUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB. KUCIOpPOAA U
BOZIOPOAA;

- TIOJTy4aTh, COOMPATh KHCIOPOI U BOIOPOL;

- Pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIE BELIECTBA. KUCIOPO, BOAOPOL;

- packpbIBaTh CMBICI 3aKOHa ABOraapo;

- PacKpBIBATh CMBICJ TIOHATHH «TETJIOBOH (PP EKT peakium», «KMOJSIPHBIA 00BbEMY;

- XapaKkTepu30BaTh (PU3MIECKIE U XUMHUUECKUE CBOHCTBA BOJIBI,

- pacKpbIBaTh CMBICI MOHATHUS KPaCTBOPY;

- BBIYUCIISITh MAaCCOBYIO JIOJIF0 PACTBOPEHHOIO BEIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPBI C ONPENEICHHON MaCCOBOU NONIEH PACTBOPEHHOIO BEILECTBA,

- Ha3bIBaTh COEUHEHMS U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;

- XapaKkTepu30BaTh (PU3NYECKHE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
BEIECTB. OKCHAOB, KHCJIOT, OCHOBAHUM, COJICH,

- ONPENENATh PUHAJIEXKHOCTD BEIECTB K ONPEAEIEHHOMY KJIacCy COeIUHEHU],

- COCTaBJIATH (POPMYJIbl HEOPTAaHMUECKIX COSAMHEHUI N3YUYEHHBIX KJIACCOB;

- TPOBOAUTL OMbITBl, MOATBEPKAAIOIINE XUMHUYECKHE CBONCTBA H3YYEHHBIX KJAacCOB
HEOPraHUYEeCKUX BEILECTB;

- pacmo3HaBaTh OIBITHBIM I[yTEM PpacTBOPbI KUCJIOT M IIeJOo4Yeil MO H3MEHEHUIO OKpPaCKU
UHANKATOPA,

- XapaKTepu30BaTh B3aUMOCBS3b MEXKAY KJIaCCAMU HEOPraHUYECKUX COCIUHEHMIA;

- packpnbiBaTh cMmbica Ilepuonuueckoro 3akona .. Menneneesa,

- OOBSICHATh (PU3MUECKHI CMBICI aTOMHOTO (TIOPSOKOBOIO) HOMEPAa XUMHYECKOTO 3JIEMEHTA,
HOMEPOB IPYMIIbI U epuoaa B nepuoguyeckon cucreme J[. 1. Menneneesa;

- OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CTPOSHHs aTOMOB, CBOWCTB 3JIEMEHTOB B Ipernenax
MaJIbIX NEPUOAOB U INIABHBIX MOATPYIII,

- XapaKkTepU30BaTh XUMHUUECKHE 3JIEMEHTHI (OT BOJOPO/A IO KAJIbLIKSA) HA OCHOBE MX TTOJOKEHUS
B nepuoanyeckoii cucreme J[ M. MenneneeBa u 0COOEHHOCTEH CTPOSHHS HX aTOMOB,

- COCTaBJISITb CXE€MBbI CTPOEHHUs aTOMOB NepBbIX 20 371€MEHTOB nepuoandeckon cucrems! [[.H.
Menpeneera,

- paCKpbIBaTh CMBICJI MOHATHH «XUMHYECKast CBA3b», KQJCKTPOOTPULATCIBHOCTDY,



- XapaKTepHU30BaTh 3aBUCHUMOCTb (PU3MUYECKHX CBOWMCTB BEIIECTB OT THMA KPUCTAIUIMYECKOH
peLIeTKY,;

- ONpeneNsATh BUJl XMMUYECKOM CBSI3U B HEOPTaHUYECKUX COEIMHEHUSIX

- u300pakaTb CXEMbl CTPOCHHsS MOJIEKYJ BeEUIeCTB, OOpA30BAaHHBIX PA3HbIMU BUIAMHU
XUMHUYECKUX CBSI3EH;

- packpbiBaTb CMBbIC] TIOHATHUH: «HOH», «KaTHOHY, «aHHUOH», «3JIEKTPOJIUTBD),
«HEBNEKTPOJUTBLY, «3JIEKTPOJIUTHYECKAs] AUCCOLUALINSY, KOKUCIUTENbY, «CTENeHb OKUCICHUD»
«BOCCTAHOBUTEJIbY, KOKHCIEHHEY, KBOCCTAHOBIIEHUEY,

- ONpEeNeNsTh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTa B COEIMHEHUH;

- PacKpbIBaTh CMBICI TEOPUH BJIEKTPOIUTUIECKON AUCCOLHALIUM,

- COCTABJISATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALIMYI KUCTIOT, HIENO0Y€eH, COeH;

- OOBACHATH CYIIHOCTh MpOIecCa SJEKTPOJIUTHYECKON TUCCOLMALMM U PEaKUUil HOHHOTO
oOmeHa;

- COCTaBJIATD MOJHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHHS! pEaKIi OOMEHa;

- OTIpeAeTSITh BO3MOXKHOCTD MPOTEKAHUS PEaKLFii HOHHOTO 0OMeHa;

- IPOBOAUTh PEAKLIUHU, TOATBEP>KAAIOIINE KaueCTBEHHbINH COCTAB PAa3IMUHBIX BELIECTB;
OTpeAeNATh OKUCIUTENb U BOCCTAHOBUTEND;

- COCTaBJIATh YPABHEHUSI OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLINH;

- Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMHUYECKOH PeaKkiny,

- KJIacCU(PUIMPOBATh XUMUYECKHE PEAKLIUH 110 PA3JIMYHBIM IPU3HAKAM,

- XapaKTepu30BaTh B3aUMOCBS3b MEKAY COCTABOM, CTPOEHHEM U CBOICTBAMU HEMETAJJIOB,

- TMPOBOAWUTH OMBITHI IO TOJYYECHHIO, COOMPAHUIO M M3YYCHHID XHMHYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa,

- Pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIbIA a3 H aMMHAK;

- XapaKTepu30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOEHHUEM U CBOWCTBAMU METAJIJIOB;

- Ha3bIBaTh OPTAHUYECKHE BEINeCTBa MO UX (OopMyJie. METaH, 3TaH, STUJIEH, METAHOJI, 3TAHOI,
IJIMLEPUH, YKCYyCHasl KHUCJIOTa, aMMHOYKCYCHAasl KHCJIOTa, CTEapUHOBas KHUCJIOTA, OJEUMHOBas
KUCJIOTA, TIF0KO3a;

- OLIEHUBATh BJIMSIHUE XUMHUYECKOTO 3arpsA3HEHNsI OKPY KaroLleil cpesibl Ha OpraHu3M 4ellOBeKa,

- IpaMOTHO 00paInaThCs C BEIECTBAMU B TIOBCETHEBHOM JKU3HH,

- ONpenensaTh BO3MOXKHOCTb NMPOTEKaHUs peakLMi HEKOTOPBIX IMpeaCTaBUTeNeld OpraHUYecKHX
BELIECTB C KUCIOPOIOM, BOAOPOJIOM, METAJNIAMH, OCHOBAHUSIMHU, IaJOr€HaMU.

BbIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYUYHUTHLCHA:



- bI0BUCAMY U NPOGEPSMb IKCHEPUMEHMANLHO SUNOME3bl O XUMUYECKUX CEOUCMBAX 6eujecma
HO OCHOGE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU GCHYNAMb 6 XUMUYEcKue peaxyuul, o
xapaxmepe u npOOYKMAX Pa3iuyHbIX XUMUYECKUX PeaKyuii;

- XApaxkmepu3oeams GeujeCcmeda no cocmaegy, CHMpPOEHUI0 U COUCMEAM, YCMAHAGIUGAMY
HPUYUHHO-CIEOCIMBEHHbIE CBSA3U MENCOY OAHHBIMU XAPAKMEPUCIIUKAMU GElLeCMEA;

- coCmasnsamy  MONEKYIAPHbIe U NOJIHblE UOHHbIE YPAGHEHUS. NO COKPAUJEHHBIM UOHHBIM
VPaGHeHUAM,

- HpocHO3UpOBams  CHOCOOHOCMb — Geujecmed  NPOAGIAMb  OKUCIUMENbHbIE Ul
B0CCMAHOBUMETIbHBIE CBOIICMGA € YYeMOM CMeneHeil OKUCICHUS S1eEMEHMO8, 6X00AUX 8 €20
cocmas;

- cocmaeisms YPAGHEeHUsl PeaKyuii, COOMBEMCMEYIOUUX NOCIe008AMENbHOCMY NPeSpaue Uil
HeOP2AHUYECKUX 8eUjeCms PA3IUYHBIX KIACCO8;

- BbIOBUCAMb U NPOGEPAMb IKCHEPUMEHMANLHO 2UNOME3bl O Pe3yIbmamax 6030elicmels
PazIUYHbIX PAKMOPO8 HA UBMEHEHUE CKOPOCMU XUMUYECKOH Pearyull;

- UCNONB306aMb  NPUOOPEMEHHbIe 3HAHUA Ol 9KONOSUYECKU ZPAMOMHO20 NOBeOeHUs 8
OKpydHcaroweil cpeoe;

- UCNONB306aMb NPUOOPeMenHble KIoYesble KOMNEMEHYUU NpUu 6bINOIHEHUU NPOEKmo8 U
YUEOHO-UCCAeO08AMENbCKUX  3A0a4 N0 U3YYEHUIO  CBOUCmS, CHoco008  NONyYeHust U
PACRO3HABAHUS BeeCms;

- 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUIeCMBAX U XUMUYECKUX NPOYECCax,

KpUmu4ecku OMHOCUMbCA K HNCeBOOHAYYHOIl UHoOpmMayuu, HeOOOpOco8ecmHOll pexiame 8
cpeocmeax Maccosoli ungopmayuu;

- 0CO3HABAMb 3HAYEHUE MeOPeMUYECKUX 3HAHUT NO XUMUU OJis NPAKMUYECKOl OesmelbHOCIU
uenoeeKa;

- co30asams MOOenU U cxemsl OJisl pewieHusi y4eOnviX U NO3HABAMENbHBIX 300ay;, NOHUMANb
HEo0X00UMOCms COONI0O0eHUs NPeONnUCAnUTl, NPEONAcAeMbIX 6 UHCIMPYKYUSX NO UCHOTb306AHUIO
JleKapcme, cpeocms ObImogo Xumuu u Op.

IlepuoanyecKknH 3aK0OH H NEPHOAHYECKAS] CHCTEMA XUMHYeCKHX djemeHToB /I H.
Menpeneesa. CTpoeHue BemecTsa.

Yuamuec;z Haydyamcs.

e KJaCCU(PULIUPOBATH XUMUUYECKHE HJIEMEHTHI HA METAJUIbI, HEMETAJJIbI, 3JIEMEHTHI,
OKCHJIbI U TUAPOKCHIIBI KOTOPBIX aM(POTEPHBI, 1 UHEPTHBIE 3JIEMEHTHI (Ta3bl) s
OCO3HAHUS BaXKHOCTH YIOPSIAOYEHHOCTH HAYYHBIX 3HAHUM,

e  packpbIBaTh CMbICT nepuoanyeckoro 3axkoHa /I 1. Menneneena,

e  ONHCHIBATH U XaPaKTEPH30BATh TAOIUIHYIO POPMY HEPUOAMUECKON CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB,



® XapaKTEPU30BATHb COCTAB aATOMHBIX ANCP U paCPCACIICHUE YUCTIa 3JICKTPOHOB 10
SJICKTPOHHBIM CJIOAM A@TOMOB XUMHNYECCKUX 3JICMCHTOB MAJIbIX MCPUOAOB HepHOHquCKOﬁ
CHCTEMBI, a TAKXKE KaJIud U KaJIbIIHsA,

e  Pa3IMYaTh BUABI XUMUYECKOH CBSI3U. HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HENOJSIPHYIO U METAJUTHYECKYIO;

e U300pakaThb 3JIEKTPOHHBIE (POPMYJIBI BElIeCTB, 0OPA30BAHHBIX XUMUYECKUMU CBSI3SIMHU
Pa3HOro BUJA,

e  BBIABJIATH 3aBUCUMOCTB CBOMCTB BEIECTBA OT CTPOEHHUs €r0 KPUCTAININYECKON PELIETKU
(MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJTHIECKOMH);

* XapaKTECPU30BATH XUMUYCCKUE SJIEMCHTBI U UX COCAUHEHUA HAa OCHOBEC ITOJIOXKCHUA
JJIEMCHTOB B HepHOHquCKOﬁ CHUCTEME U OCOOEHHOCTEH CTPOCHUSA UX aTOMOB,

e ONUCBIBATH OCHOBHBIC MPCAIIOCBIIIKU OTKPBITHUA I[H MeHHeHeeBbIM NEPUOANIYECCKOro
3aKOHa U HepHOHquCKOﬁ CHCTEMbI XUMHWYECCKUX 3JICMEHTOB U MHOFOO6pa3Hy1-O HAay4YHYIO
ACATEIIbHOCTD YYCHOI'O,

e  XapakTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE NIEPUOANYECKOr0 3aKOHA U
MEePUOJUYECKON CUCTEeMBI XxuMHUUeckux 31aeMeHToB J[ M. Menneneesa,

e OCO3HABaTh HAyYHBIE OTKPBITHS KaK PE3yJbTAT JITUTEIbHBIX HAOIIOAEHUH, OTIBITOB,
HAy4HOH MOJIEMHKH, IPEOAOJIEHNUs TPYAHOCTENH U COMHEHUI.

Yuamuec;z noJ/iy4am 603MONCHOCHIb HAYUUMbCA

o OCO3HaBATh 3HAUYCHUEC TeOpeTI/ILIeCKI/IX 3HaHPII>'I JJIA HpaKTH‘{eCKOﬁ ACATCIIBHOCTHU
YeJIOBEKA,

e OIHUCHIBATb U3YUCHHLIC OOBEKTHI KaK CUCTEMBIL, IPUMEHSSA JIOTUKY CUCTEMHOI'O aHaJin3a,

o TIPUMECHATH 3HAHUSA O 3aKOHOMEPHOCTAX HepHOHquCKOﬁ CHUCTEMbI XUMHNYCCKUX
JJIEMCHTOB IJIA OOBSICHEHHS U NpEeABUICHUSA CBOMCTB KOHKPETHBIX BCHICCTB,

e pa3BUBaTh HHYOPMALMOHHYIO KOMIIETEHTHOCTb MOCPEACTBOM yriyOlIeHus 3HaHHH 00
WCTOPUU CTAHOBJICHUSI XUMUUYECKON HAYKH, €€ OCHOBHBIX MOHATUH, TEPUOANIECKOTO
3aKOHA KaK OHOIO U3 BAXKHEUIINX 3aKOHOB MNPUPOABI, & TAKKE O COBPEMEHHBIX
JOCTHIKEHUSIX HAYKU U TEXHUKHU.

Ilnanupyemoie pe3yivmamest peauzayuu npozpammst «Qopmuposanue YY/» cpeocmeamu
npeoMema Xumuu:

JInuHoCcTHBIE YHHBepcaJIbHbIe yUeOHbIe AeiicTBHS

B paMkax 1eHHOCTHOr0 U IMOLHOHAJIBHOI0 KOMIIOHEHTOB OyayT chOPMHUPOBAHBI
* TPAKIAHCKUH MATPUOTH3M, JIFOOOBB K PoiHE, 4yBCTBO TOPIOCTH 3a CBOIO CTPaHY,
* YBAXXCHHUE K UCTOPUH, KyJIbTYPHBIM U HCTOPUYECKUM MAMSITHUKAM,

* SMOLIMOHAIBLHO MOJIO>KUTENIBHOE IPUHATHE CBOEH STHUYECKOW HIEHTUYHOCTH,

* YBAXXCHHE K APYTUM Hapoaam Poccun u Mupa U NpuHATHE UX, MEKITHUYECKAs! TOJIEPAHTHOCTD,
TOTOBHOCTB K PABHOIIPABHOMY COTPYAHUYECTBY,



* YBaXKEHHE K JITYHOCTHU U €€ JOCTOMHCTRY, TOOPOKEIATEIbHOE OTHOIIEHHE K OKPYKAIOIITNM,
HETEePIUMOCTb K JIFOOBIM BHIAM HACHJTUSL U TOTOBHOCTH MPOTUBOCTOSITh UM,

* YBO)KEHUE K LIEGHHOCTSIM CEMBbH, JIFOOOBb K IPUPOJIE, TPU3HAHKIE LIEHHOCTH 3[JOPOBbS, CBOETO U
APYTUX JIIOJIeH, ONTUMHU3M B BOCIIPUATHHU MUPA,

* l'IOTpe6HOCTb B CAMOBBIPpaXCHUHU U CaMOpEain3aliii, COUUAJIbHOM MIPHU3HAHWHU,

¢ IIO3UTHBHAA MOpaJibHass CAMOOLCHKA 1 MOPAJIbHBIC YyBCTBA — YYBCTBO I'OPAOCTHU IPU
CJI€AOBAHUN MOPAJbHBIM HOPpMaM, NEPEKUBAHUE CThIJa U BUHBI IMIPU UX HAPYLICHUU.

B pamkax nesiTeIbHOCTHOTO (MOBEIEHYECKOr0) KOMMNOHEHTA OyayT ¢chOPMHUPOBAHBI

* TOTOBHOCTB M CITOCOOHOCTD K YUACTHIO B IIKOJILHOM CAMOYITPABJICHUH B Mpeeiax BO3PACTHBIX
KOMTIETeHIIH (IeKYPCTBO B IMKOJIE U KJIACCE, YUACTHE B IETCKUX M MOJIOAEKHBIX
OOIIECTBEHHBIX OPTraHU3AIUAX, ITKOJBbHBIX U BHEIIKOJbHBIX MEPOTPUSTHSX );

* TOTOBHOCTb U CIIOCOOHOCTb K BBIOJHEHUIO HOPM U TpeOOBaHMA IIKOJIBHOH JKU3HH, MTPAB U
00s13aHHOCTEH yUeHUKA,

* YMEHHE BECTH JHAJIOT HA OCHOBE PaBHONPABHBIX OTHOLIEHUH U B3aMMHOI'O YBAXKEHHUSI U
NPUHSTHSL, YMEHNUE KOHCTPYKTHBHO pa3peiuarb KOH(IHUKTSI,

* TOTOBHOCTb U CITOCOOHOCTD K BBIIOJIHEHUIO MOpPAaJIbHBIX HOPM B OTHOIICHHWU B3POCJIbIX U
CBCPCTHUKOB B LIKOJIC, 1OMaA, BO BHeyLIe6HbIX BUAaxX NCATCIbHOCTH,

* MOTPeOHOCTD B Y4aCTHU B OOLIECTBEHHOMN KU3HU OJMMKANIIEro COLUAIBHOTO OKPY KEHHS,
OOIIECTBEHHO MOJIE3HOH NeATeNbHOCTH,

®* YMEHUEC CTPOUTD KU3HCHHBIC IJIAHBI C yLIéTOM KOHKPETHBIX COUAJIBHO-UCTOPUICCKUX,
MMOJIMTHYCCKHUX U SKOHOMHUYCCKHUX YCJIOBPIP'I;

* YCTOMYMBBIA MO3HABATEIBHBIN HHTEPEC U CTAHOBJIEHHE CMBICIIO00pa3yroiiei GyHKINU
MO3HABATEJILHOIO MOTHUBA,

* TOTOBHOCTbH K BBIOOPY MPO(HIBHOTO 00pa30OBaHHsI.

Yuawguecs nonyuam gozmodrcnocme 014 hopmuposanusn:

* GLIPANCEHHOT YCMONYUBOT YueOHO-NO3HABAMENbHOI MOMUGAYUU U UHMEPECA K YUEHUIO;
* 20MOBHOCHU K CAMOOOPA306AHUI0 U CAMOBOCHUMAHUIO,

* a0exksamuoil NO3UMUEHOU camMooyenKku u H-konyenyuu;

* KOMNEMEHMHOCMU 8 PeqIU3aYUlU OCHOB 2PANCOAHCKON UOEHMUYHOCU 8 NOCIYNKAX U
oessmebHOCmY,

* MOPANILHO20 CO3HAHUS HA KOHBEHYUOHATIbHOM YPOBHE, CHOCOOHOCIU K PEULEHUIO MOPAIbHBIX
oueMM Ha OCHOBe YUéma NO3uYuUtl YYACHHUKOG OUNeMMbl, OPUEHMAYUU HA UX MOMIUGH] U
YYECmMea; YCMoiuueoe ciedosanie 8 N08eOeHUt MOPAbHLIM HOPMAM U SMUYECKUM
mpedosanuAM,;

* IMAAMUU KAK OCO3HARRO20 NORUMAHRUA U CONEPENHCUBAHUA UYECMBUAM Opyeux, 6blpCl9fCClIOLL;el7€ﬂ
6 NOCMYHNKAX, HANPAGIERRbIX HA NOMOUb U obecneyeniue 6/16120710/1)/1{1!}1.



PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA
Yuamuecs Haydartcs:

¢ HEJICTIOJIaraHrio, BKIH0YAasA IMOCTAHOBKY HOBBIX ueneﬁ, npeo6pa3013aHI/1e HpaKTquCKOﬁ 3agavuu
B ITO3HABATECJIBHY1O,

* CaMOCTOSITE€JIbHO AaHAJIU3UPOBATD YCIOBUSA AOCTHXKEHHUS LIEIM HA OCHOBE Y4€Ta BbINEIECHHBIX
yUUTENIEM OPUEHTHPOB EHCTBUS B HOBOM yueOHOM MaTepuae;

* IUIAHUPOBATD MYTH JOCTUXKEHUs LIeJeH;

* YCTAHABJIMBATh LIEJIEBbIE IPUOPUTETHI,

* YMETb CaMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE BpeMs U YIIPABJIATD UM,

* MPUHUMATh PEIIEHHs B TPOOJIEMHON CUTyallii Ha OCHOBE MEPErOBOPOB;

* OCYLIECTBJISATE KOHCTATUPYIOIIMI U NPEABOCXUINAIO NI KOHTPOJIb IO Pe3yJIbTaTy U MO
cnoco0y AeHCTBUS;, aKTyaJIbHBIA KOHTPOJIb HA YPOBHE NMPOU3BOJIBHOTO BHUMAHMS,

* AACKBATHO CaMOCTOATCIIbBHO OLUCHUBATD NIPABUJIbHOCTDb BbIITOJIHCHUSA I[eflCTBHH 1 BHOCUTH
HeO6XOI[I/IMbIe KOPPEKTHUBBI B UCITOJIHEHUE KaK B KOHIIC HeﬁCTBHﬂ, TaK U 10 XOA4Yy €10
peanu3aiuy;

* OCHOBaM MPOTHO3UPOBAHUS KaK MPEABHACHHS OyAyIInX COOBITHIA U pa3BUTHSI MPOLIECCa.
Yuamwueca nonyuwam eozmorcnocme nayuumeca:

* CAMOCMOAMENbHO CIMAGUMb HOBbIE YYeOnbvle yeau u 3a0ayi;

* ROCMPOCHUIO JHCUSHEHHBIX NIAHOE 60 8PEMEHHO 21 nepcnekmuese;

* npu nidrupoedruu oocmudicenus l[e/lefl CAMOCmMOAME/IbHO, NOJIHO U A0eK8AMHO yuumbowlednbv
yeaoeus u cpe@cmea ux Oocmu:)fceﬂuﬂ;

* Gb10€IAMb ANBMEPHAMUBHBIE CHOCOOBI OOCMUNCEHUS YeaU U Gb10UPamsy Hauoboaee
aghghexmuenwiii chocob,

* OCHOBAM camope2ynsyul 8 y4eOHOIl U NO3HABAMENbHON OesimeIbHOCIIU 6 (hOpMe OCO3HAHHO2O
YHPAGNEHUs: CGOUM NOBEOCHUEM U OesIMeTbHOCIbIO, HANPAGIEHHOH HO OOCMUdICEHUE
noOCmMAas/ieHHbIX yeell,

* OCyugecCmessims NOHABAMENLHYIO PepreKkcuio 6 OMHOMWEHUY OeTliCmEUli O PeuLenuio y4eonvix
U NO3HABAMENBHBIX 30004,

* Q0eK6AMHO OYEeHUBAMb OOBEKMUBHYIO MPYOHOCMb KAK MePY (Daxmuuecrko2o uiu
HPeononazaemoeo pacxood pecypco8 Ha peuteHue 3a0avu;

* A0eK6AMNO OYEHUBANMb CEOU BOZMOICHOCHIU OOCHUICEHUSL Yeau ONPeOeEéHHON CIOICHOCIIU 6
PasnuunsIx chepax camocmoamenbHol OesmenbHOCI;

* OCRO6AM CAMOpPESYNIAYUU IMOYUOHATIbHBIX COCMOSIHUIL,

* npUNaeams 801€8bie YCUNUS U NPE0O0ae6ams MPYOHOCMU U NPENImMCmeus Ha Nymu
oocmudiceHus1 yeneil.

KomMmmyHukaTHBHbBIE YHHBepcaIbHbIe YueOHbIe el CcTBHUsI

Yuamuecs Haydartcs:



* YUUTHIBATD Pa3HblE MHEHUS U CTPEMUTHCS K KOOPAWHALIMHU Pa3JIMYHbIX MO3ULIUH B
COTPYHUYECTBE,

* popmynupoBark COOCTBEHHOE MHEHHE U MO3HLIMIO, APTyMEHTHPOBATh U KOOPIAUHUPOBATD €€ C
MO3ULIUSMH NMAPTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOIIEro pemeHusi B COBMECTHON
NEsITEIbHOCTH,

* YCTaHABJIMBATb U CPABHUBATH PA3HbIE TOUKH 3PEHUS, IPEKAE YeM IPUHUMATH PEIICHUS U
JenaTthb BbIOOD;

* APTYMCHTUPOBATH CBOKO TOUKY 3PC€HUA, CIIOPUTH U OTCTAUBATH CBOK IMMO3UIUIO HE B a)KI[e6HbIM
2
AJ1 OIIIIOHECHTOB O6pa30M;

* 33/1aBaTh BOIMPOCHI, HEOOXOAMMBIE AJIsl OPTaHU3ALNH COOCTBEHHOH NESITEIBbHOCTH U
COTPYAHHMYECTBA C MAPTHEPOM,

* OCYLIECTBJISITh B3aUMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOUMYIO
B3aHMMOITOMOIIIb,

¢ AJICKBATHO HCIIOJIB30BATh PCYb IJIA IJIAaHUPOBAHUA U PEryJIALINN CBOEMH ACATCIIbHOCTH,
2

* AJCKBATHO UCIIOJIB30BATH PEUCBLIC CPCACTBA I PEIICHUA PA3JIMYHBIX KOMMYHUKATHBHBIX
3aaa4, BJIad€Tb YCTHOI>'I 1 TUCbMEHHOI PE€YBIO, CTPOUTH MOHOJIOTHYECKOC KOHTCKCTHOC
BbBICKA3bIBaAHUC,

¢ OPraHU30BbIBATH U IMJIAHUPOBATH yqe6Hoe COTPYAHHUHYECTBO C YUUTCIIEM U CBEPCTHUKAMU,
OTpeAeNATh 1eU U PYHKIIUN YIaCTHUKOB, CIOCOOBI B3aUMOACUCTBHS, JIAHUPOBATH OOIIHe
croco0b! paboTH,

* OCYIIECTBJISITh KOHTPOJIb, KOPPEKIIHIO, OLICHKY NEHCTBHI MapTHEPA, YMETh yOSKIaTh;

* paboTaTh B TPYIINEe — YCTaHABIUBATH paboune oTHOMmEHUs, 3QPEKTUBHO COTPYIHHYATD U
crocoOCTBOBATh MPOAYKTHBHON KOOTIEPALIMH, UHTETPUPOBATLCS B TPYIIY CBEPCTHUKOB U
CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIBIMH,

* OCHOBaM KOMMYHUKATUBHOH pe(IECKCHH;

* UCIIOJIb30BATh AACKBATHBIC A3BIKOBLIC CPCACTBA AJIA OTO6pa>KeHI/I$[ CBOUX YYBCTB, MbICJ'IGfI,
MOTHUBOB U IOTPEOHOCTEI;

* oToOpakatp B peuu (onucanue, OObICHEHNE) COlEepKaHNe COBEPIIAEMbIX NEHCTBUN KaK B
¢opme rpOMKOI COLMANTN3UPOBAHHON peUH, TaK U B (POpMe BHYTPEHHEH peUH.

Yuamuec;z noJ/iy4amnm 603MO0NCHOCHIb HAYUUMbCA.

* YUUmMbI6ams U KOOPOUHUPOBAMb OMIUYHBIE OM COOCMBEHHOM NO3UYUL OpY2Ux 1100¢li 8
compyonuvecmese;

* YUUmMuI6aMs PA3HbIE MHEHUS U UHMEPECH] U ODOCHOBBIBANb COOCMBEHHYIO NO3UYUIO;
* HOHUMAMb OMHOCUMENLHOCHIb MHEHUI U HOOX0008 K peuteH0 npooiemsl;

* HPOOYKMUGHO PA3PEULams KOHPIUKMbI HA OCHOBE YUEmaA UHMePecos u NO3UYUil 6cex
VUACMHUKOB, NOUCKA U OYEeHKU ATbMEPHAMUBHBIX CROCOD06 paspeuteHusi KOHQIUKMO6,
00206apUBAMbCA U HPUXOOUMb K 00UfeMYy PEULEHUTO 6 COBMECHTHOT OesmeNbHOCHIU, 8 MOM YUCITe
8 cumyayuu CMoJIKHOGEHUs UHMEPECOs;

* Opams Ha cedst UHUYUAMUBY 8 OPLAHUBAYUU COBMECHHO20 Oelicmeusl (0e1060e TUOepCmeo);



* OKA3bI6AMb NOOOEPIUCKY U COOTICMEUE meM, OM KO20 3a8UCUI OOCMUNCEHUE Yelu 8
COBMECMHOI OesIMeIbHOCIL,

* OCYIecmsiisimy KOMMYHUKAMUGHYIO peiieKCut0 KaK OCO3HAHUE OCHOBAHUII COOCMBEHHbIX
Oeticmeuii u Oelicmeuii Napmuépa;

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIE008AMENbHO U NOJHO NEPeOasanb
HAPMHEPY HEOOXOOUMYIO UHPOPMAYUIO KAK OPpUeHMUP 07151 HOCHMPOEHUsL OeTCMBUSL,

* gCMynams 8 OUAN02, d MAKICE YUACMBOBAMb 8 KOJIEKMUBHOM 00C)ydHcOeHU npobiem,
YUAcmeosams 6 OUCKYCCUU U AP2YMEHMUPOBAMb C80I0 NOUYUIO, GI1A0eMb MOHOIOSUYECKOIl U
QUA02UYeCcKoll hopmamu peuu 8 COOMEeMCmeU ¢ 2PaAMMAMUYECKUMU U CUHMAKCUYECKUMU
HOPMAMU POOHO20 SA3bIKA,

* Cl1€006AMb MOPANLHO-9MUYECKUM U NCUXON0LUYECKUM NPUHYUNAM OOUfeHUS U
COMPYOHUYECMBA HA OCHOBE YEANCUMEIbHO20 OMHOUIEHUS K NAPMHEPAM, 6HUMAHUS K TUYHOCMU
Opy2020, A0eK8AMHO20 MENCIUYHOCHIHOZ0 GOCHPUSIMILS, 20MOGHOCIU AOEKEAMHO Peacuposams
HA HYHCOBL OPY2UX, 8 YACHHOCHIU OKA3b16ANMb NOMOWb U IMOYUOHATLHYIO HOOOEPAHCKY
napmuépam 6 npoyecce OOCMUNCEHUS 00weil yeau COBMeCMHOl 0esimeIbHOCIU;

* ycmpausams s¢h¢hexkmuensie 2pynnogoie 00CyrHcOeHUs U 06ecneyusams 0OMeH 3HAHUSAMU
MedHcOy UNeHAMU 2PYNNbl 015t RPUHAMUSL 2DheKMUBHBIX COBMECMHBIX peule HUlil,

* 8 COBMECMHOII OesimeTbHOCIU YEMKO (YOPMYIUPOGAMs Yeau cPYNnbl 1 HO360NAMb €€
VUACMHUKAM HPOSABTIANMb COOCMEEHHYIO SHEP2UIO OJisk OOCHUICEHUS DMUX yeeil.

I[lo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

Yuammuecs HAy4yaTcs:

* OCHOBAM peaju3aliy IPOEKTHO-UCCIEA0BAaTEIbCKOMN NesATENbHOCTH,

¢ IIPOBOAUTDH Ha6.]'II-O,[[eHI/Ie U SKCIIEPUMEHT IO PYKOBOACTBOM YUUTEIIA,

* OCYLIECTBJISITh PACIIMPEHHBIIN MONCK MHPOPMALIHH C HCIIONB30BAHUEM PECYPCOB OMONINOTEK U
HnrepHera,

¢ CO3aaBaThb U HpeO6pa30BbIBaTb MOJACIIN U CXEMbI AJId PCIICHUA 3aaa4,

* OCYLIECTBJISITh BHIOOP Harboee 3(ppeKTUBHBIX CITOCOOOB PEIeHUs 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA,

* 1aBaThb ONPECACICHUEC ITOHATUAM,
* YCTAaHABJIUBATEL NPUIHUHHO-CJICACTBCHHBIC CBA3HU,

* OCYIIECTBJISITh JIOTHYECKYIO OMEPALINIO YCTAHOBJICHUS POIOBUIOBBIX OTHOIICHHH,
OTpaHUYCHUE TOHSTHS,

* 00001aTh MOHSITUS — OCYINECTBJISITh JIOTUYECKYIO OMEPAIIHI0 TIEPEX0/1a OT BHIOBBIX
MPU3HAKOB K POIOBOMY MOHSITHIO, OT MOHSITHS C MEHBIIUM 00BEMOM K MOHSTUIO C OONBIINM
00BEMOM;

* OCYIIECTBJISITh CPABHEHUE, CEPUALIMIO U KIACCU(PHUKALIUIO, CAMOCTOSATENBHO BBIOUpPAst
OCHOBAHHS U KPUTEPHUH JIJISl YKA3aHHBIX JIOTHYECKUX OTEpaLni;

* CTPOUTH KJIACCU(PUKALNIO HA OCHOBE TUXOTOMHUYECKOTO AeJIeHHsI (Ha OCHOBE OTPULIAHHSA);



* CTPOUTD JIOTUYECKOE PACCYKICHHUE, BKIIOYAIOIIECE YCTAHOBJIECHUE MPUUYUHHO-CJIEICTBEHHBIX
CBsI3EH;

* OOBSICHATH SABJICHUS, IPOLUECCHL, CBA3U U OTHOLICHUA, BBIABIIACMBIC B XO€ UCCICAOBAHUSA,
¢ OCHOBaM O3HAKOMUTECJIBHOI'O, U3yYarOIEro, yCBanuBarOETO U IIOUCKOBOI'O UTCHUS,

¢ CTPYKTYPUPOBATDh TCKCTBI, BKJIKOUAA YMCHUE BBIACIIATD INIABHOC U BTOPOCTCIICHHOE, INIABHYTO
HUIOCH0 TEKCTA, BBICTPAUBATDH MOCJIICAOBATCIBHOCTE OITNChIBACMbIX CO6bITHfI;

* pabotaTh ¢ MeTad)OpaMu — MOHUMATh MEPEHOCHBIN CMBICIT BBIPAYKEHUIM, TOHUMATDb U
ynoTpedsiTe 000POTHI PeYH, MOCTPOSHHBIE HA CKPBITOM YIIOAOOIeHUH, 00pa3HOM CONMKEHUH
CJIOB.

Yuawguecs nonyuam ¢ozmodrcnocms nayuumnca:
* OCHOBAM PephaeKCUBHO20 YMeHUsL,
* cmagums npooaemMy, apeymMeHmMUpPoOsaAmMs e¢ aKkmyaibHOCHb,

* CaMOCMOsAmMeNbHO NPOBOOUNL UCCIEO0BAHUE HA OCHOBE NPUMEHEHUSI MEMOO08 HAOIIOOeHUS U
IKCHepUMeHma;

* BLIOBU2AMb 2UNOME3BL O CEAZAX U S3AKOHOMEPHOCMAX CO6meul7, npoyeccoes, O6’beKmO€,'
* OP2AHU306bI6AMb uccreoosanue ¢ Yenvlo NPpOEPKU CUNOMES;

* Oeamos YMO3AKAIOYEHUsL (HHOYKMUBHOE U NO AHANO2UU) U 86160061 HA OCHOBE aP2YMEeHMAYUlL.

HﬂauupyeMblepezlebmambl peaitulauuu npozcpamsl «OcCHo6bl CMBIC106020 YMEHUA U
pa60mbl C mMEeKcmom) cpedcmeamu npedmema xumuu.:

Yuamuecs HaydaTcs:
* OPUCHTUPOBATHCA B COACPKAHUU TCKCTA U TIOHUMATL €TI0 LIG.]'IOCTHbeI CMBICJI:
— ONpeneNATh MIIABHYIO TEMY, OOIIYIO IIeJb MIM Ha3HAUEeHHE TEKCTa,

— BBIOMPATH U3 TEKCTA WK MPHAYMATh 3ar0JIOBOK, COOTBETCTBYIOLIHI CONEPIKAHUIO U O0IIEMy
CMBICJly TEKCTA,

— ($OpMYIHPOBATH TE3HC, BBIPAKAIOLIHHA OOIIHI CMBICT TEKCTA,

— IPEABOCXULIATH COAEPKAaHNUE MPEAMETHOTrO MJIaHa TEKCTa IO 3arojOBKY U C ONOPOMl Ha
MPEAbIAYLIUNA OIBbIT,

— OOBSACHSTH MOPSAOK YACTEH/ MHCTPYKIIMH, CONEPIKALIUXCS B TEKCTE,

— COIIOCTABJIATH OCHOBHBIC TCKCTOBBIC 1 BHETCKCTOBBIC KOMITIOHCHTDI: O6H21py>KI/IBaTb
COOTBETCTBHE MEXKIY YaCThIO TEKCTA U ero obuieit naeei, copMyInpOBaHHOH BOIIPOCOM,
OOBSICHATh HA3HAYEHHNE PUCYHKA, TTOSICHITH YacTH Tpadyika niam Tabaumsl U T. 1.,

* HAXOOWTD B TeKCTe Tpebyemyro nHpopmanuio (mpoderaTs TEKCT IIa3aMH, OMPEENsATh €ro
OCHOBHBIE 3JIEMEHTBI, COTIOCTABIIATE (POPMBI BBIPAXKEHHSI HHPOPMALIUU B 3aIIPOCE U B CAMOM
TEKCTE, YCTAHABJINBATD, SIBJISTFOTCS JIM OHHU TOKAECCTBEHHBIMH MJIM CHHOHUMHUYECKUMH, HAXOIUTh
HEOOXOIMMYIO €IMHULY HHPOPMALIUU B TEKCTE);



* pemaTh yueOHO-TI03HABATENbHBIE 1 yUeOHO-NIPAKTHUECKUE 3a1a4, TPeOyoI1e MOJHOTO U
KPUTHUYECKOrO MOHUMAaHUS TEKCTA!

— ONPECACATb HABHAYCHUE PA3HBIX BUIOB TCKCTOB,

— CTaBUTD MEPECA coboit HEJIb YTEHUA, HAIIPAaBJIsAsd BHUMAHUC Ha IMOJIC3HYHO B I[aHHbeI MOMCEHT
UH(pOPMaLIUIO;

— pa3auyaTh TEMbl U MOATEMBI CIIELUAJIBHOTO TEKCTA,

— BBIICJISATh HE TOJIBKO MIABHYIO, HO U U30BITOUHYIO HH(POPMAIIHIO;

— IPOTHO3UPOBATH MOCIEA0BATEIbHOCTD U3JIOKEHUS UAEH TEKCTA,

— COTIOCTABJISITh PA3HBIE TOYKHU 3PEHUSI M Pa3HbIe UCTOYHUKN WH(POPMAIIUH TI0 3aJaHHOU TEME,
— BBITIOJTHSTH CMBICJIOBOE CBEPTHIBAHUE BBIACIEHHBIX (DAKTOB U MBICJICI,

— (hopMHpOBaTH HA OCHOBE TEKCTA CHCTEMY apTyMEHTOB (JJOBOAOB) JUTsi 0OOCHOBAHUS
ONpeAeNEHHON NO3ULINHY,

— INOHUMAaThb AYIIEBHOC COCTOAHUEC HepCOHa}Keﬁ TEKCTA, COMEPECKUBATL UM.

* CTPYKTYPHUPOBATh TEKCT, UCMOJIB3Ysl HyMEPALUIO CTPAHUL, CIIUCKH, CCBUIKH, OIVIABJICHUE,
MPOBOIUTDH MPOBEPKY MPABOMUCAHHS, UCIIOIB30BATh B TEKCTE TAOJHNIIBI, H300PaKEHHS,

* MpeoOPa30OBBIBATE TEKCT, HCIIOJB3YsI HOBBIE (POPMBI IIpecTaBIeHUs] HHQOpMaLU: (GOPMYJIBL,
rpad Ky, quarpaMmel, TAOIULBI (B TOM YHCIIE TUHAMUYECKHE, SJIEKTPOHHBIE, B YACTHOCTH B
NPAaKTUYECKUX 3371a4aX ), IEPEXOIUTh OT OAHOTO MPEACTABICHHS JAHHBIX K IPYTOMY;

* UHTEPNPETUPOBATD TEKCT:

— CpaBHHUBATh U MPOTUBOIOCTABJISATD 3AKIIOUEHHYIO B TEKCTE HH()OPMALIUIO Pa3HOTO
Xapaxkrepa,

— O6Hapy>KI/IBaTb B TEKCTE OOBObI B IOATBEPKACHUEC BEIABUHYTBIX TE3UCOB,

— Je€JIaTb BBIBOJbI U3 C(I)OpMy.]'II/IpOBaHHbIX ITOCBIIOK;

— BBIBOAUTH 3aKJIFOUYCHUEC O HAMCPCHUHN aBTOPa UJIN rJIABHOM MBICIH TEKCTA.

* OTKJIMKATbCA Ha COACPIKAHUE TCKCTA!

— CBA3bBIBATH I/IH(I)OpMaLII/II-Oj 06Hapy>1<eHHy}0 B TEKCTE, CO 3BHAHUAMU U3 APYTIUX UCTOYHUKOB,
— OLCHHUBATb YTBCPKACHUS, CACTAHHBIC B TCKCTE, UCXOA U3 CBOUX HpeI[CTaBJ'IeHI/Iﬁ O MHUPE,
— Haxo4uTb JOBOABI B 3allIUTY CBOEM TOUKH 3pE€HUA,

* OTKJIUKAThCS HA POPMY TEKCTa: OLIEHUBATh HE TOJBKO COAEPIKaHKE TEKCTa, HO U ero hopmy, a
B L[€JIOM — MAacCTepPCTBO €ro UCIIOJHEHMUS,

* Ha OCHOBE UMEIOIINXCS 3HAHUH, KI3HEHHOT'O OIbITA MOJBEPraTh COMHEHHIO TOCTOBEPHOCTh
umeroreiicst nHpopmManny, OOHAPYKUBATh HEAOCTOBEPHOCTD NOJy4aeMOi HH(POpPMAaLHH,
npobenbl B MHGOPMAIIMK U HAXOAWTh MyTH BOCIIOJHEHUS 3TUX TPOOETIOB;

* B rpoLecce paboThI C OAHUM HIJIM HECKOJIBKUMH UCTOYHHUKAMH BBIBIISITH CONEPIKAINYIOCS B
HUX TPOTHBOPEYHBYIO, KOHQIUKTHYIO HH)OPMALHIO,



* UCIIOJIB30BAaThb HOqueHHbIﬁ OMBIT BOCIIPUATHUA PIH(l)OpMaL[I/IOHHbIX 00BEKTOB JJIA O6OFaH_IeHI/I$I
YyBCTBEHHOI'O OIIbITA, BBICKA3BIBATHE OLUCHOYHLIC CYKACHHA U CBOKO TOYKY 3PCHUSA O MOJIYUYCHHOM
coo0meHnH (MIPOYUTAHHOM TEKCTE).

yuau;uﬁc;z 8 knacca ROJYYUM 603MONCHOCHb HAYUUNTBCA !

* QHATUUPOBAN USMEHEHUSL C60E20 DIMOYUOHATLHO2O COCMOSHUSA 8 Npoyecce YmeHus,
HOJYYeHUs U nepepadoOmKu NOTYYEHHON UHDOpMAayul U €€ OCMbICTEHUSL.

* BBIAGIIAMY UMIIUYUMHYIO UHGOPMAYUIO MEKCMA HA OCHOBe CONOCMABIEHUS
UTIOCMPAMUGHO20 MAMEPUANA C UHPOpMAyUeli MeKCMA, AHANU3A NOOMEKCMA
(UCNONB30BAHHBIX A3BIKOBBIX CPEOC8 U CHPYKIY Dbl MEKCMA).

* KpUmMuyecKu OMHOCUMbCs K pekiamMioll ungopmayu;
* HAXOOUMb CROCOOBI NPOBEPKU NPOMUBOPEYUBOI UHDOPMAYUU,

* onpeoesims OOCMOBEPHYIO UHPOPMAYUIO 6 Cyyae HANUYUS NPOMUBOPEYUBOT UTU
KOHGQQIUKMHOI cumyayuu.

Ihanupyemoie pezyiomamst peaiuzayuu npozpammot « Qopmuposanue HKT-
KOMHEMeHmHOCmU 00Y4aiomuxca» cpeocmeamu npeomema Xumuu:

Yuamuecss Haydartcsi:

* BBICTYIATh C ayIMOBUACONOANECPIKKON, BKJIOYAst BBICTYIUICHUE NEPe AUCTAHLMOHHON
ayIUTOpHEH,

* Yy4aCTBOBATh B 0OCYKAeHNH (ayAnoBUAE€O(POPYM, TEKCTOBBIH (POPyM) € UCTIONB30BAHUEM
BO3MOXHOCTEN MHTEpHETA,

* HCITOJIb30BATh BO3MOXKHOCTH 3JIEKTPOHHON MOYTHI JUIst HH(POPMALTMOHHOTO OOMEHa,
* BECTH JINUHBIA AHEBHUK (OJIOT) C HCIIONIb30BAaHHEM BO3MOXKHOCTEH MHTEpHeT?,

* OCYLIECTBJISITh 00Pa30BaTEIbHOE B3AUMOICHCTBIE B HH(POPMALIMOHHOM MTPOCTPAHCTBE
00pa3oBaTeNbHOTO yupexkaeHHs ([TOJyYeHHE U BBITIOJHEHUE 3aIaHU T, TOJyYeHHe
KOMMEHTapHEB, COBEPIICHCTBOBAHNE CBOEH padoThI, opMUpOBaHUE TTOPT(HOIHO);

* cO0Mr01aTh HOPMBI HHPOPMAIIMOHHOHN KYJIBTYPbI, THKH U TPaBa;, C yBAXKEHUEM OTHOCHTBHCS K
94aCcTHOW MHPOpMaLWHU 1 HHPOPMALIMOHHBIM ITPaBaM APYTHX JFOEH.

* MCIIOJIb30BATh PA3JINYHbIE MPUEMBI TONCKa HHPOopMannu B UHTEpHETE, TOUCKOBBIE CEPBUCHI,
CTPOMTB 3aMPOCHI ISl MOMCKA HH(POPMALIUN H aHATU3UPOBATh PE3yJIbTAaThI TOMCKA;

* MCITOJIb30BATh MPUEMBI TOUCKA HH(POPMAIIUK HA TIEPCOHAIBHOM KOMITBIOTEPE, B
UH(POPMALIMOHHON Cpelie yUPEKACHUS U B 00pa30BaTEIbHOM ITPOCTPAHCTBE;

* HCITOJIb30BATh Pa3InYHbIe OUOIMOTEUHbBIE, B TOM YKCJIE DIEKTPOHHBIE, KATAJIOTH IS TIOUCKA
HEOOXOAUMBIX KHHT,

* UCKATb I/IH(I)OpMaLII/II-O B pa3JIMYHbIX Oazax JaHHBIX, CO3aaBaThb U 3aI10JIHATb 0a3bl JaHHBIX, B
HaCTHOCTU UCIIOJIB30BATH PA3JIMYHBIC OTNIPEACTIUTEIN,

* popmupoBaTh COOCTBEHHOE MH(OPMALIMOHHOE IPOCTPAHCTBO. CO3/IaBATh CUCTEMBbI MATIOK U
pasMelIaTh B HUX Hy)KHbIE HH(POPMAIIMOHHBIE HCTOYHHUKH, Pa3MelaTb HHPOPMALIUIO B
HnrepHere.



* BBOJWTD PE3YJIbTAThl H3MEPEHUI U Apyrue Hu(ppOBbIe JaHHBIE ISl X 00pabOTKH, B TOM YHCIIe
CTaTUCTUYECKOHN U BU3yaJU3alNy,

* IIPOBOJIUTH SKCIIEPUMEHTHI U UCCIIEAOBAHUS B BUPTYAbHBIX JTA00OPATOPHUSIX

Yuawueca nonyuam eozmorcnocme nayuumocs:

* 83aUMOO0CTICMBOBAMb 8 COYUATLHBIX CENSIX, PabOmMAams 6 2pynne Hao cooblyenHuem (6uKi);
* Yuacmeosams 6 Popymax 6 CoyuaIbHbIX 0OPAZ0BAMENbHBIX CEMSIX,

* 83aUMO0CTICMBOBAMb C NAPMHEPAMU C UCHOIb30BAHUEM 803MOJCHOCTel Mnmeprema.

* CO30a6ams U 3ANOTHAMb PA3IUYHbBIE ONpeOeUme;

* UCNOIL308AMb PA3NUYHBIE NPUEMBI NOUCKA UHDOpMayuu 6 Mnmepreme 6 x00e yueOHOlI
oessmeibHOCIL.

* HPOBOOUMb €CMECMBEHHO-HAYYHbIE U COYUATbHYBIE UIMEPEHUS, 6600UMb PE3YIbmMAambl
usmMepeHuii u Opyeux Yyughpossix OAHHBIX U 0OPAdAMBIGAMb UX, 8 MOM YUCTIe CHAMUCIUYECKU U C
HOMOWBIO 8U3YANUAYUU,

* QHATUUPOBAM b Pe3YTbMANbl C80€Tl OesMeTbHOCIU U 3AMPAYUCACMBIX PECYPCOB.

Inanupyemoie pezyibmamel peaiuzayuu npozpammst «Ocrogsl yuedHo-ucc/1e006ame1bCKol
U NPOEKMHOUL 0eAmMebHOCIU) CPEOCMBAMU NPEOMEMA XUMULL:

Yuamuecs HaydarTcs:

* TJIAHUPOBATD U BBIMOJHATD yUeOHOE UCCIIEOBAHNE U YIEOHBIN MPOEKT, HCIIONIb3Ys
00opyaoBaHue, MOJENH, METOIbI U TIPUEMBI, aTIeKBATHBIE HCCIIEAyeMOl podieme;

* BBIOMPATDb U UCMIOIB30BATh METOMBI, PEJICBAHTHBIE pacCMATPUBAaEMON podiieme;

¢ pacrio3HaBaTb U CTABUTHb BOIIPOCHI, OTBETHI HA KOTOPBIC MOT'YT OBITH MOJIY4YCHbI HYTéM
HAay4YHOI'0 UCCJICAOBAHUA, OT6I/IpaTb AJEKBATHBIC MCTOAbI UCCIICOOBaHNA, (I)OpMy.]'II/IpOBaTb
BBITCKAOIIHNE U3 UCCIICIOBAHUA BBIBOABI,

* UCMOJIb30BATh TAKHE €CTECTBEHHO-HAYYHBIC METO/IbI M MPUEMBI, KaK HAOJIFOIeHUE, TOCTAHOBKA
pOoOJIeMBI, BBIIBIIKEHHE «XOPOIIEH THITOTE3bI», SKCIIEPUMEHT, MOACTUPOBAHHIE,
UCIIOJIb30BaHNE MAaTEMAaTHIECKUX MOJIEIICH, TeopeTHIeckoe 000OCHOBAHHE, YCTAHOBJICHNE
rPaHUI] MPUMEHUMOCTH MOJIEJIH/TEOPHH;

¢ SICHO, JIOTUYHO U TOYHO U3JiaraTb CBOIO TOYKY 3PCHUsA, UCIIOJIB30BATEL A3BIKOBLIC CPCACTBA,
aJieKBaTHBIC OOCYKIaeMoii mpoldieme;

* OTNINYATh (PaKThI OT CYKAEHUH, MHEHUH B OILICHOK, KPUTHYECKH OTHOCHUTBCS K CY)KACHUSM,
MHEHHUSIM, OLIEHKAaM, PEKOHCTPYUPOBATh UX OCHOBAHMSI,

* BUJETb U KOMMEHTHUPOBATD CBSA3b HAYYHOIO 3HAHUS U LIEHHOCTHBIX YCTAHOBOK, MOPAJIBHBIX
CY’KJ€HUH NP NOJYYSHUH, PACIIPOCTPAHEHUN U IPUMEHEHUN HAYYHOIO 3HAHUS.

Yuamuec;z noJ/iy4dam 603MONCHOCHIb HAYHUMbCA:

* CaMOCMOAMENbHO 300YMbIBAMb, NIAHUPOBAMb U GLINOIHAMb YueOHOe UCCIe006aHUe, YieOHblil
U COYUANIbHBIN NPOEKm;

* UCNOJIL306AMb O02AOKY, O3apPeHUe, UHMYUYUIO,



* UCNOJIL306AMb MAKUE eCEeCMBEHHO-HAYYHbBIE MEMOObI U NPUEMBL, KAK AOCMPAUPOSAHe Om
HNPUBXOOAUUX PAKMOPOB, NPOGEPKA HA COBMECHIUMOCHb C OPY2UMU U3BECIMHBIMU (PAKMAMU,

* Yejaenanpaeienno U OCO3HARRO paA36U6dnb C60U KOMMYHUKAMUBGHbIE cnoco6ﬂocmu, ocequeams
HOBbIE A3bIKO6bIE cpe@cmea;

* OCO3HABAMb C60I0 OMBEMCME6EHHOCHb 3A OOCI’I’IOGQPHOCWIb HOJIYYEHHbIX BHAHUU, 30 KAYECMEBO
6blNOJIHEHRO20 NPOEKMA



Conepkanue y4eOHOTO npeamera

B cucreme ecrecTBeHHOHAyYHOrO 00pa30BaHUs XUMHUSI KaK y4eOHBIH MpeaMeT 3aHNMAaeT
BA)KHOE MECTO B IIO3HAHMU 3aKOHOB MNPHUPOIbL, (POPMHUPOBAHUM HAYYHOH KapTUHBI MHPA,
CO3JIaHMHM OCHOBBI XMMHYECKUX 3HAHWHA, HEOOXOAMMBIX Ul TOBCEAHEBHOHW JKU3HH, HABBIKOB
3I0pPOBOTO M O€30MaCcHOro JJIsl YeJIOBeKa M OKPYIKAKoLIeH ero cpenbl odpas3a JKU3HH, a TaKXKe B
BOCIIMTAHUU 3KOJIOTMYECKON KYJIbTYpBI.

VYcnemHocTe M3y4eHUs] XUMHUU CBsI3aHa C OBJIAJIEHMEM XUMHUYECKUM  SI3BIKOM,
cobmonenneM mpaBui Oe3omacHO padoThl NMPU BBIMOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
OCO3HaHHEM MHOTOUYNCIIEHHBIX CBS3€H XUMUU C APYTMMHU MIPeAMETaMH IIKOJBHOIO Kypca.

IIporpamma BkirO4aeT B ce0sl OCHOBbI HEOPraHWYECKOW W OPraHMYeCKOW XHUMUH.
I'maBHOW wpmeedl mporpamMMbl SIBIISIETCSl CO3laHue 0a30BOrO KOMIUIEKCA OIMOPHBIX 3HAHUH IO
XUMHH, BBIPAKEHHBIX B (POPME, COOTBETCTBYIOLIEH BO3pACTy OOYHAIOLIIXCS.

B copmepxaHuM paHHOrO Kypca TMpPEACTaBJIEHbl OCHOBOMNOJATAKOINE XHMHUYECKHUE
TeOpeTUUeCKHe 3HAHUs, BKIIOYAIOIINe U3yUeHe COCTaBa U CTPOSHHMSI BEIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMs], MPOTHO3UPOBAHNE CBOICTB BEILECTB, HUCCIENOBAHHE 3aKOHOMEPHOCTEN
XUMUYECKHX [MpeBpalleHuil M IyTel yOpaBieHus UMH B LeNAX I[OJy4deHHUs] BEIleCTB U
MaTepHUAaOB.

TeopeTuueckyro OCHOBY M3y4Y€HHUS HEOPraHMYEeCKOH XHMHH COCTaBJII€T aTOMHO-
MoJsiekyJsipHoe yuenue, Ilepuoanueckuit 3akoH [ M. Menneneesa ¢ KpaTKUMH CBEACHUSIMHU O
CTPOEHHM aTOMa, BHJAX XUMHUYECKOH CBSI3M, 3aKOHOMEPHOCTSIX IPOTEKAHUS XMMHYECKUX
PEeaKLu.

B wusyueHun kypca 3Ha4yuTeNbHass pPOJb OTBOJAUTCS XMMHUYECKOMY SKCIIEPUMEHTY:
NPOBENEHUIO MPAKTHYECKHX M JIADOPATOPHBIX PadOT, OMHCAHUIO PE3YJbTATOB yYUEHUYECKOTO
SKCIIEPUMEHTA, COOIIFOICHUIO HOPM | MTPaBHJI O€30MacHON paboThl B XUMHUYECKOH 1adopaTopuu.
Peanm3auus maHHOH mporpamMmbel B mponecce OOy4YeHHs! MO3BOJHUT OOyYaIOLINMCS YCBOHTH
KJIFOYEBbIE XUMUYECKHE KOMIIETEHLIUH U MOHATh POJib U 3HAUYE€HHE XUMUU CpPelu JPYruX Hayk O
npupoze.

Uzydenne mpenmera «Xumusi» B 4HacTH (HOPMHUPOBAHHS Yy OOYHUAIOLINXCS HAYYHOTO
MHPOBO33PEHUs], OCBOCHHUSI OOILIEHAYYHBIX METONOB (HAaOMIOIEHUE, M3MEPEHHE, SKCIIEPUMEHT,
MOZIEIUPOBAHKE), OCBOCHHUS TNPAKTHYECKOTrO MPHUMEHEHHs] HAy4YHBIX 3HAHUH OCHOBAaHO Ha
MEXIPEOMETHBIX  CBs3six ¢ npeameramu:  «buonorms», «leorpadus», «McTopus»,
«JIuteparypa», «MaremaTuka», «OCHOBBI 0€30MACHOCTH >KU3HENEATEIbHOCTHY, «Pycckuit

SI3BIKY, «DPU3MKa», « IKOTOTHS.



IHepBoHavanbHBbIE XUMHYECKHE TOHATHS

IIpenmer xumun. Teaa u eewgecmea. Jcnogusie mMemoOvt NO3HANUA: HAOIIOO0EHUe, U3Mepenue,
okchepumenm. Puznyeckne W XuUMHuUYeckue siBiIeHUsA. UmcTeie BemectBa U cMecH. CriocoObl
pasneneHusi cmeceil. Atom. Monekyna. XUMUUECKUH 3JIEMEHT. 3HAKW XUMUYECKHUX 3JIEMEHTOB.
IIpocTeie M ciOXHBIE BelecTBa. BalleHTHOCTb. 3aKOH NOCMOAHCMGA COCMABA  BeUecmed.
Xummueckue Gopmynbl. Manekcbl. OTHOCUTENbHAS aTOMHAsI B MOJIEKYJISIpHAs: Macchl. MaccoBast
JOJsI XUMUYECKOTO 3JIEMEHTAa B CO€AIMHEHNH. 3aKOH COXPaHEHHsI MacChl BEIIECTB. XUMHUYECKHE
ypaaenust. KoaddunuenTsl. YCI0BUS U MPU3HAKY MPOTEKAHUS XUMHUECKUX peakiuid. Mosb —
eIMHUILA KOJIMYeCTBa BelecTBa. MoJsipHas Macca.

Kucaopoa. Bogopon

Kucnopon — xuMudeckuit 35eMeHT U mpoctoe BemectBo. (J3on. Cocmas 6030yxa. Ouznueckue u
XUMHYECKHe CBOHCTBa Kuciopona. IlonydyeHue u npuMmeHeHne Kuciopona. 1enno6oii sghgexm
xumuyeckux pearkyui. I[lousmue 00 5Kk30- u snoomepmuyeckux peakyusx. Bomopom -
XUMHYECKHH 3JIEMEHT M MPOCTOE BemecTBo. PU3NYecCKne U XUMHUYECKHE CBOMCTBA BOAOPOA.
[Tonyuenne Bogopona B gadoparopuu. llonyuenue 600opooa 6 npomvrutiennocmu. [lpumenenue
s6o0opooa. 3axoH Asoraapo. MomsapHeli 00beM ra3oB. KauecTBeHHbIE peakUUu Ha
razoobpasHble BemecTBa (Kucaopon, Boaopon). OObeMHbIe OTHOIIEHHUS Ta30B MPH XUMHYECKUX
peaKLusX.

Bopa. PacTsopsl

Booa e npupooe. Kpyzosopom 600wt 6 npupooe. Qusuueckue u Xumuuecxue C0UcCmeda 600bl.
PactBopel. Pacmeopumocms eeugecms 6 6o0e. KoHLEHTpamusi pacTBOpOB. MaccoBast HOJS
PacTBOPEHHOT'O BELIECTBA B PACTBOPE.

OcHoOBHBIE KJIACCHI HEOPTAHHYECKHX COeANHEHHIT

Oxcunpl. Knaccudpukanusi. Homenknarypa. Qusuueckue ceolicméa Okcuoos. XUMHUYECKHE
cBolicTBa OKcUNOB. [lonyuenue u npumenenue okcuoos. QOcHoanus. Kiaccudukarms.
Homenknarypa. @usuueckue ceoiicmea ocnoseanuii. [lonyyenue ocnoeanuii. XuMHUYeCKUe
cBOiicTBa OCHOBaHmii. Peakuus Hewrpammsanuu. Kucnorel. Knaccudukauus. HomeHknaTtypa.
Quszuueckue ceoticmea kuciom. Ilonyuenue u npumenenue Kuciom. XVAMHUECKHUE CBOWCTBA
kucinotr. Wegukatopel. M3MeHeHHE OKpackd HMHIUKATOPOB B pasnuuHbIx cpemax. Comn.
Knaccupukaumsa. Homenknarypa. Qusuueckue ceoticmeéa coneil. Ilonyuenue u npumenenue
coneil. XMMHYECKHE CBONCTBA COJIEH. |'eHeTHUecKasi CBsi3b MEXKAY KJIACCaMH HEOPTaHHYECKHX
coenuHeHUNl. [Ipobnema 0e30nacH020 UCNONBL3OBANUS GEWeCmE U XUMUYECKUX PeaKyuil 6
nosceoneenodl  Jcuznu. 1okcuunsie, 2opiouUe U B3PLIBOONACHBIE  Gewecmed. buimosas

XUMUHYECKAA CPAMOMHROCHTb.



Crtpoenue aroma. Ilepuoanueckmii 3aKOH M TePHOAUYECKAs] CHCTEMAa XHMHYECKHX
anemenToB /[.U. Menaeneesa

CtpoeHue aToMa: sIPO, SHEPTETHUSCKUN ypOBeHb. (OCmAs 0pa amomda: npomonsl, HelimpoHbsi.
Hzomonwr. Tlepuonuueckuii 3akoH J| M. Menneneesa. [lepuonnueckast cucreMa XUMHUYECKHUX
snementoB JI.M. MeHneneera. ®usuyeckuii CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMeEpa
XUMHUYECKOrO 3JIEMEHTa, HOMepa TIpYyNNbl U Mepuoaa nepuoauydeckoi cucrembl. CTpoeHue
SHEPreTUYECKUX YPOBHEN aTOMOB NEPBbIX 20 XUMUYECKUX 3JIEMEHTOB NEPUOINUECKON CHCTEMBI
.U MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB aTOMOB XMUMHUYECKHUX 3JICMEHTOB U MX
COEAMHEHHUI Ha OCHOBE MOJOXXEeHUs B nepuoanueckoi cucreme JI.M. Menaeneea u CTpoeHuUs
atoma. 3HaueHue Ilepuoguueckoro 3akona JI. 1. Menneneesa.

CtpoeHue BemecTs. XUMHYECKAs CBSI3b

DneKkmpoompuyamensbHOCMs  AMOMOG  XumMuyeckux siaemMeHmos. KoBaneHTHass XUMHYECKast
CBSI3b. HEMOJISIpHAsl U MONsipHast. [lonsamue 0 86000pOOHOIl C6s13u U ee GnuAHUU HA (usuuecKue
ceolicmea eeugecme Ha npumepe 600vl. WoHHas CBs3b. Metajunueckas CBsi3b.  [umnsi
KPUCMANIUYECKUX PeULEMOK (AMOMHAS, MONEKYISAPHAL, UOHHAS, MEMANIUYECKAsl). 3a6UCUMOCTb
Qusuveckux ceoiicme ewgecms om muna KPUCMALIUYeCKOil peuemxil.

XumMH4YecKHe peakuuu

Houamue o ckopocmu xumuueckoi peakyuy. Oaxkmopsi, 6aUAIOUUE HA CKOPOCHL XUMUYECKOT
peaxyuu. Ilonamue o xamanuzamope. Knaccudukanuss XHMHUYECKUX PEAKIUN MO Pa3IMYHbIM
IpU3HAKaM: 4YMCIYy W COCTABy HCXOAHBIX M TIOJYYEHHBIX BELIECTB, HW3MEHEHHUIO CTereHei
OKHUCJIGHHUsT aTOMOB XMMHMUYECKHUX OJIEMEHTOB, IIOTJIOIEHUI0 WM BBIAEJNEHUI0 JSHEPTUu.
DNEeKTPOJUTHUYECKAsT TUCCOLMALUA. DJEKTPOJUThl U HeanekTponuTbl. HMonel. KaTuonel u
aHnoHbl. Peakunn wOHHOrO oOMeHa. YCIOBHS TPOTEKAaHUs] pPeakuuid HOHHOro OOMeHa.
DNeKTPOJUTHUYECKass JUCCOLMAaLUsg  KHUCJOT, wienoded u cosell. CTeneHb OKUCIIEHMUSL.
OnpeneneHue CTeNeHU OKHUCIEHUS AaTOMOB XMMHUYECKHUX OJJEMEHTOB B COEIMHEHUSX.
Oxucnurens. BoccranoButens. CyIHOCTh OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIMH.
Hemeranas IV — VII rpynn u ux coeanHeHust

IlonokeHne HEMETANIOB B MEPUOANYECKON CUCTEMe XUMHU4YeCcKuX daeMeHToB . 1. Menneneesa.
OOmue cBoiicTBa HemeTaIoB. [anoreHsl: Qusnueckue U xumudeckue cpoiictea. CoequHeHUs
rajJJOr€HOB. XJIOPOBOAOPOZX, XJIOPOBOAOpOAHast kuciora u ee comu. Cepa: Qusmueckue u
XuMHUeckre cBoiicTBa. COEOMHEHHUsI Cephbl. CEPOBOAOPOA, CyJbuabl, OKCUabl cepbl. CepHas,
ceprucmas U CepoBOOOPOOHAs. KUCAOMbl W WX CONH. A30T: (Qu3nuUecKne U XHMHUYECKHE
cBoiictBa. Ammuak. Comu ammoHusi. Oxcuapl azora. A3oTHas kuciora u ee comu. Dochop:
¢usmueckue wu xummueckue cBorictBa. CoemmHenus: ¢ocdopa: okcun docehopa (V),

oprodochopHas kuciaora w ee coiau. Yriaepoa: (HU3MYecKHne W XUMHUYECKHEe CBOHCTBA.



Annomponus yenepooa: anmas, epagum, kapoun, gyriepenvi. COeqUHEHUs yriiepoaa: OKCHUIbI
yraepoaa (IT) u (IV), yronpHast kucnora u ee conu. KpemHuil u e20 coeOUuHeHUsl.

MeTajiibl M MX COEIHMHEHHUSI

Tonooicenue memannos 6 nepuoouueckoil cucmeme xumuveckux snemenmos J[.U. Menoeneesa.
Memanner 6 npupooe u obuue cnocodvr ux noayuenusn. Obwue ¢husuueckue ceoiicmsa
memannos. OOLUIME XUMUYECKHE CBOWCTBA METAJJIOB. PEAKLHUU C HEMETAJUIAMH, KHCJIOTaMH,
COJSIMH.  DNeKMpOXUMUYecKuil pao Hanpsicenuii memannos. llenodnsle MeTaibl W HUX
coenuHeHus. IllenovyHO3eMeNnbHbIE METAIBI M UX COeOUHEeHMs. AMoMUHHNA. AMdOTepHOCTD
okcupga W ruapokcuaa amoMuHus. JKemezo. CoenwHeHHs Kene3a W MX CBOWCTBA: OKCHUIBI,
rugpokcuasl u conu sxenesa (11 u IIT).

IlepBoHayanbHBIE CBeIEHHS 00 OPraHHUYECKHX BelIeCTBAX

[TepBoHauaNbHBIE CBEACHUS O CTPOCHUH OPTaHMYECKUX BELIECTB. YTJIEBONOPOIBI: METAH, STaH,
STHIEH. Mcmoyunuku yeneeo0opooos: npupoouviii 2as, negme, yeons. Kucnoponconepxaue
COEAMHEHUS: CUPTHI (METAHOI, STAHOJ, TIHLIEPHH), KapOOHOBBIE KUCIOTHI (YKCYCHAsI KUCIIOTA,
AMHHOYKCYCHAasl KHCJIOTa, CTEapUHOBasE M OJIEMHOBAas KHCJIOTHI). BHOMOrHMuecKkn BaKHBIE
BEIECTBA. JKUPBI, TJIOK03a, Oenmku. Xumuueckoe 3azpszneHue OKpydcaioueli cpeost U e20
nocreocmeusl.

Tunbl pacyeTHbIX 3a4a4:

Brraucienne MaccoBoO 10N XUMHYECKOTO 3JIEMEHTa 1o (OpMyJie COSTUHEHMUSI.

Yemanosnenue npocmeiiutedi hopmyinst eeugecmsea no Maccovim OOAAM XUMUYECKUX 2TNEMEHMOB.
BbmucneHnss Mo XMMHUYECKUM YPaBHEHUSIM KOJMYECTBA, OOBEMa, MAacChl BELIECTBA IO
KOJINYECTBY, 00BEMY, Macce PEareHTOB MIIH POAYKTOB PEAKIIHH.

Pacuer MaccoBoli 10JIM PaCTBOPEHHOTO BELIECTBA B PACTBOPE.

IIpumepHbIe TeMBbI NPAKTHYECKHX PadoT:

JlaboparopHoe obopynoBanue U mpuembl oOpameHus ¢ HuM. [IpaBuia Oe3omacHoi paboThl B
XUMHUYECKOH J1adopaTopuu.

OuuncTKa 3arpsiI3HEHHON MOBAPEHHOH COJH.

IIpusHaky NpoTeKaHUs XUMUYECKHUX PEAKLUN.

[Tonydyenue kucaopoaa v U3y4eHue ero CBONCTB.

[Tonydyenue BOaOpOna U U3y4€HUE €r0 CBOWCTB.

IIpurorosneHne pacTBOPOB € ONPENEIEHHON MaCCOBOU 10JIe paCTBOPEHHOIO BELIECTBA.
Pemenne »skcrepuMEHTaNbHBIX 3amad 1o TemMe «OCHOBHBIE KJIACChl HEOPTraHMUYECKUX
COETMHEHUID.

Peakunun noHsOro obmMeHa.

Kauecmesennwie peaxkyu Hd UOHbl 6 pACMEOope.



MonyyeHne ammunaka v n3ydeHne ero CBOMCTB.
MMonyyeHune yrneKncnoro rasa u n3yyeHune ero CBOMCTB.
PelleHune akcnepMmeHTanbHbIX 3a4a4 no teme «Hemetannbl IV - VI rpynn n nx coenHeHNR».

PelleHMe 3KCnepuMeHTaNbHbIX 3afa4y no TemMe «MeTansbl U UX COEAUHEHUS.

Ona pa3paboTKM OLEHOYHbIX MaTepuanoB Y4uTenb XUMWUKM WUCMONb3YET
KOHTPO/IbHO-U3MepuTeNnbHble MaTepuansl O3, BMP, HAKO Ha caiTax:

1 O®IrbY «®egepanbHblil WHCTUTYT OLEHKW KayecTBa 06pa3oBaHUA»
https://fioco.ru/

2. HaunoHancHbIe nccnefoBaHnA KauecTBa obpasoBaHuA
https://www.eduniko.ru/
3. OduunanbHbIii caunT BI1P Ha nnatgopme Cratlpag

https://vpr.statgrad.org/

4. ®IbY «defepanbHbli  WUHCTUTYT Nefarornvyeckux  U3MepeHuin»
http://www.fipi.ru/

5 LleHTp oueHKM KayecTtBa obpasoBaHns PIBHY «MHCTUTYT cTpaTterum
pa3BuTus obpasosaHna PAO» http://www.centeroko.ru/.

NH(hopMaLoHHble pecypcbl, o6ecrnednBatoLLine MeToanueckoe
CONpoBOXAeHNe 06pasoBaTe/ibHON AesATeNILHOCTY MO NpeameTy.

http://vvwvv.chein.msu.su/rus/vveldept.htm! - CainT xumnyeckoro gakynsteta MI'Y T.
MockBa («LLkona KOHOro Xmmuka»)

http://www.chem.msu.su/rus/olimp/ - nuctaHuMoHHasa NOAroTOoBKa K Bcepoccuiickoi
ONIMMNMage yyawmxcs no XxmuMmumn

http://chemolymp.narod.ru/ - CaiiT npeAMeTHOW ONUMMANaAbI MO XUMUK
MHoronpeameTHOM onuMmnuagbl «KOHble TanaHTbI»

http://olympiads.mccme.ru/turlom/ - TypHup umeHn M.B. JTomoHOCOBa A/151 OflapeHHbIX
feten

http://www.nanometer.ru/ - BcepoCCUNCKNIA NHTENNEKTYaNbHbIA HOPYM - 01MMnunaga no
HaHOTEXHONOTUAM

http://okrug.herzen.spb.ru/olimp - TBopyeckne matepuanbl U KOHKYpCbl MepLEeHOBCKOro
yHuBepcuteta r. CaHkT-MeTepbypra

http://www.bfnm.ru - KoHKypc nccnefoBatenbCKux paboT yyalmxcs, NpoBoasmiics
BbnaroteoputensHbiM ®oHAOM Hacneaus A.U. MeHgeneesa (r. MockBsa)

http://vernadsky.info/ - BcepocCUNCKMiA KOHKYPC HOHOLIECKMUX NUCCNeA0BaTeNbCKMUX paboT
um. B.W. BepHaackoro

http://fipi.ru - ®ITBHY denepanbHbIl NHCTUTYT NEAArOrMYECKUX N3MePeHU

http://ege.edu.ru - OdunuymansHbIli MHPOPMALMOHHbBIA noptan EFd

http://school-collection.edu.ru/ - deagepanbHblil nopTan EgMHas Konnekumsa umugpoBbIX
0bpa3oBaTe/ibHbIX pecypcoB

http://en.edu.ru - ECTeCTBEHHOHaY4HbIn 06pa3oBaTenbHbIA NopTan

http://www.researcher.ru - UlHTepHeT-nopTan «lccnegoBaTenibCKas AeATe/bHOCTb
yyawmnxca»

http://Iseptember.ru/ - CainT N3paTenbcTBO «IepBoe CEHTAOPA»

http://www.prosv.ru - CaiiT N3gatenscTBo «lpocBeLyeHme»

https://drofa-ventana.ru/ - Caiit Kopnopaumns «POCCUIACKNIA yHeOHUK

http://main-school.umk-garmoniya.ru/index.php - CaiiT Mi3gatenscTBO «Accounauns
XXI Bek»
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http://obrnadzor.gov.ru/ru/ - noptan ®eaepanbHOK CNyX6bl N0 HaA30py B chepe
006pa3oBaHNs U HayKW: pasmeLleHbl 4OKYMEHTbI MO rocyAapCTBEHHON UTOrOBOWN aTtTecTayuu

http://www fipi.ru/ - ouunansHbliii calit PUMN (depepanbHbIil UHCTUTYT
nefarormyecknx U3MepeHunin): Matepumasnbl Mo rocyfapcTBEHHOW MTOroBOKM aTTecTauuun, BIP,
6aHK OTKPbITbIX 3aaHuii

http://www.rosolymp.ru/ - oguumnanbHbln cakT Bcepoccuiickoi onumnunagbl
LUKO/IbHVMKOB: 3aJaHnA NPOLW/bIX NeT ANns paboTbl C 0f4apeHHbIMY AeTbMU

http://www.alto-lab.ru/ - caiiT «3aHMMaTeNbHas XMMUA ANS AETER W LUKObHUKOBY:
maTepuansl A5 NOATOTOBKM MEPONPUATUIA BO BHEYPOUHOI AeATenbHOCTU (MHhopMayms 06
OKpY>KatoLLeM MUpe C TOUKW 3PEHUA XUMUKA, UHTEpeCcHble (hakTbl, HOBOCTU XNUMUK)

http://www kristallikov.net/ - cainT «3aHUMaTenbHas XMMUA»: 3aHUMaTe/IbHble OMNbIThl
N5 NPOBELEHNS MePONPUATUIA BO BHEYPOUHOI AeATENbHOCTW, TEOPETUYECKUIA MaTepuan ans
NOAFOTOBKM yYalUXCs K 0MMNMnage no Xmmmm

http://www.alhimik.ru/read/grosse0.html - caiT «ANXUMUK»; maTepmnan no XMMmnmn ans
Nto603HaTeNbHbIX, 3aHUMaTe/IbHble OMNbIThl

http://allmetalls.ru/ - caiiT «3aHUMaTeNbHasa XuMus. Bce 0 meTannax» MOCBALLLEH
meTannam, UX MPOUCXOXAEHNIO Y OTKPLITUIO, NPaKTUUYeCKOMY NpUMeHeHNt0. MaTtepuan MOXHO
MCNONb30BaTh A1 COCTaBMEHUA OIMMMMALHbIX 3aaHui

http://resh.edu.ru/about - «Poccuiickas anekTpoHHaa wkona» (ganee - PALU) - ato
OTKpbITas obpasoBaTtenbHaa cpefa, rae MoryT nosyynTb 3HaAHMSA Ha PYyCCKOM fi3blKe BCe
Xenawouime, B TOM YnC/ie NPOXUBatoLLne 3a py6exom

http://www.msichicago.org/play/goreact/ - UHTepakTusHas Tabnuua MeHpeneesa.
VIHTepaKTMBHbIN OHMaH-pecypc, NO3BOMAKLWMIA MOCMOTPETb BO3MOXHOCTb XMUYECKOW CBS3N
3/1IEMEHTOB NPU UX COELUHEHUN

https://www.youtube.com/user/Thoisoi/videos - O xumun 1 He TONbKO. Hay4yHO-
nonynspHbIA KaHan «O XMMUK 1 He TONTbKO» MOCBSILLEH OMbITaM MO HEOPFraHNMYeCKON 1
OpraHMYecKou XmMMun. B BULEOPOIMKAX NPUCYTCTBYIOT NOHATHbIE 06BACHEHUS U POPMYIbI,
KOTOpble MOMOTYT MOHATb CYyTb TPYAHbIX 415 BOCMPUATUS XUMUYECKUX peakLuii

http://www.xumuk.ru/ - WHTepaKTUBHbIE CEPBUCbI Ha cailTe «XUMUK>.
Kpome 6a3bl 3HaHWn (CNpPaBOYHMK MO BellecTBaM, HOMeHKIaTypa OopraHMyYecKmx
COeVHEHUN W fAp.), Ha cailTe «XUMUK» nNejarorn u obyuvarolmnecs MoryT
BOCMO/Ib30BaTbCA WMHTEPAKTUBHbIMK  cepBucamMn (HeopraHuyeckne peakuum,
OpraHun4yeckue peakuumu, Pepaktop ¢opmyn, MonspHble Maccol, urpa «Tabnuua
MeHfeneeBa»)

http://orgchem.ru/ - WHTepakTMBHbIA Yy4yebHUK pansa yvawmxca 10-11
KnaccoB «OpraHuyeckass XuUMusi». VIHTEPaKTUBHbLIN MynbTUMeAna Y4eOHMK
«OpraHnyeckas xumusa - y4dyebHuK pana 10-11 kn.» npegnaraetca  Ans
NHOPMALMOHHO-KOMMYHUKALVWOHHOW  MOAAEPXKN  U3YUYEHUS  OpraHnYeckow
XUMUN.  YUebHUK codepxut 6onee 500 rpaduueckmx wnnwctpauuin, 60
aHMMauunin, 36 BUpPTyaNbHbIX Mogeneit, 29 nHTepakTuUBHbIX flash-unntoctpayui,
72  BMOEOAEMOHCTpauun  (nabopaTopHble  OMbITbl, ()parMeHTbl  Hay4HO-
nonynapHeiX (UabmMoB), 6onee 20 XMMUYECKMX WUrp-TpeHaepos, csbiwe 150
KOHTPO/IbHbIX BOMPOCOB, 3a4a4 1 ynpaxHeHnin, 270 TeCTOBbIX 3afaHWI

http://www.chem.msu.su/rus/school/zhukov/welcome.html -
JKcnepuMeHTaNbHbIA Y4eOHUK No Xumumn ana 8-11-x knaccos

YyebHoe nocobme no  0o6WeRn  XMMWUK, TOME3HOE He  TOJIbKO
cTapLleKknaccHMKam u abutypueHTam, HO U CTyAeHTaM MAafLWnX KypcoB

http//www.chem.msu.ru/rus/elibrary/ - 3nekTpoHHas 6ubAMOTEKa MO
XUMUU
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TEPMOXUMUSA, HehTeEXUMUSA), pa3fen XMMUYECKUX HOBOCTEN, CCbI/IKM Ha MOJe3Hble
pecypcbl VIHTepHeTa 1 T.A.
http://www.hemi.nsu.ru/ - 9NeKTPOHHbIN YYEOHMK MO 06LLEN XMMUK
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