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Paznea |. IlnanupyemMsblie pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera @opMupoBanue
YHUBEPCAJIbHBIX Y4eOHBIX JeHCTBHIA.
Cranpapt ycraHaBIMBaeT TPeOOBAHUS K pe3yJIbTaTaM OCBOCHUS 00yUYarOIIUMUCS OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:
JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTH M CIIOCOOHOCTH OOYYalOIIUXCS K CaMOPa3BUTUIO U
JUYHOCTHOMY CaMOOIIPENEICHUI0, C(OPMUPOBAHHOCTH WX MOTHUBAMM K OOy4YEHHIO U
LEJICHANPABICHHON TIO3HABATEIBbHOM JEATEIbHOCTH, CHUCTEMbl 3HAYMMBIX COLMAIBHBIX U
MEXJIMYHOCTHBIX OTHOILIEHUH, LIEHHOCTHO - CMBICJIOBBIX YCTAHOBOK, OTPaXKAIOIUX JMYHOCTHBIE U
rpaXKAaHCKHUE MO3UIIUU B JEATEIIbHOCTH, COIIMAIbHbIE KOMIIETEHIMH, IPAaBOCO3HAHKE, CIIOCOOHOCTD
CTaBUTh 1I€JIM U CTPOUTHh >KU3HEHHBIE IUIAHBI, CIOCOOHOCTh K OCO3HAHHUIO POCCHICKOMN
UJECHTUYHOCTH B IMOJMKYJBTYPHOM COLMYME; MeTalpeAMeTHBIM, BKIIYAIOUUM OCBOCHHbBIE
00y4aromKUMHUCs MEXKITPEIMETHbIE TIOHSATHS U YHUBEpCaIbHbIe ydeOHbIe NEHCTBHS (pEeTyIsSITHBHBIC,
MO03HABATENIbHBIE, KOMMYHHUKATUBHBIE), CIIOCOOHOCTh UX MCIIOIb30BAHMUS B
yuyeOHOM, II03HABAaTENbHOW U COLUAIBHON MPAKTHUKE, CAMOCTOSTEIBHOCTh IUJIAHUPOBAHUS U
OCYILIECTBIICHHS YI€OHOH NEeATENPHOCTH U OPTaHU3aH Yy4eOHOTO COTPYTHHYECTBA C MEJaroraMu u
CBEpPCTHUKAMH, IIOCTPOCHHUE WHIMBUIYaIbHOW OOpa30BaTENbHOM TpPAaeKTOPUM; NPeAMEeTHbIM,
BKJIIOUYAIOLIUM OCBOCHHBIE OOYYarOIIMMHUCA B XOA€ U3YyUeHHUs Y4eOHOro TmpeamMera yMEHUS
cnenuduyeckne i JaHHOW NPEAMETHOW OONACTH, BUIBI NEATEIHHOCTH IO IOJYYECHHIO HOBOTO
3HaHUSA B paMKax y4eOHOTO MpeAMeTa, ero MpeoOpa3oBaHHUIO U MPUMEHEHHUIO0 B Y4eOHBIX, y4eOHO-
MPOEKTHBIX U COIMAIBHO-TIPOCKTHBIX CUTyalMsX, (OPMUPOBAHHME HAYYHOTO THIA MBIILICHUS,
HAy4YHBIX IPEICTaBICHUM O KJIIOYEBBIX TEOPHUSX, TUIAX M BUJAX OTHOLIEHHUH, BJaJleHUE HAy4yHOU
TEPMUHOJIOTUEH, KITHOUEBBIMU NOHATUSAMU, METOIAMH U IIPUEMAMH.

JIN4YHOCTHBIE pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl
OCHOBHOI'0 0011ero 00pa3oBaHus OTPAXKAIOT:

- BOCIIMTaHUE POCCUMCKON Tpa)kAaHCKONW UIAEHTUYHOCTU: MAaTPUOTH3Ma, yBakeHUs K OTeuecTBy,
MPONUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuu; Oco3HaHWE CBOEW ATHUYECKOMN
MPUHAJUICKHOCTH, 3HAHUE HCTOPUH, A3bIKA, KYJIBTYpbl CBOETO HAapo/a, CBOEr0 Kpas, OCHOB
KyJIbTYpPHOTO Hacienus HapoJoB Poccunm M 4YenoBeYECTBA; YCBOCHHE T'yMAaHMCTHYECKHX,
JNEMOKPAaTUYECKUX M TPAAUIIMOHHBIX LIEHHOCTEH MHOTOHAIMOHAJIBHOTO POCCHICKOro OOIIeCTBa;
BOCIIMTAaHUE YYBCTBA OTBETCTBEHHOCTH M J10JTa niepea PoanHoi;

- ¢opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH
o0ydJarommxcsi K CaMOPa3BUTHIO W CaMOOOpPAa30BAaHWIO HAa OCHOBE MOTHUBAIIMM K OOYYCHHIO H
MO3HAHUIO, OCO3HAHHOMY BBHIOOPY M TIOCTPOCHUIO AalbHEHIIEeH WHAMBHUIYATBLHOW TPAeKTOPHH
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUPE Mpodeccuii 1 MpodecCHOHATBHBIX IPEANOUTEHUH, Ha
OCHOBE ()OPMHUPOBAHUS YBAKHUTEIHLHOTO OTHOLLEHUS K TPYAY;

- (opmHpOBaHHE IIETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTHKH, YYUTHIBAIOIICTO COIUAILHOEC, KYJIbTYPHOE, SI3BIKOBOC,
JTyXOBHOE MHOT00Opa3ue COBPEMEHHOTO MHUPA;

- (¢dopMuUpOBaHUE OCO3HAHHOTO, YBAKHUTEIHLHOTO U JOOPOKENATEIHHOTO OTHOIICHUS K IPYTOMY
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, SI3bIKY, BEpPE, IPaXKAaHCKON MO3UIUH, K
UCTOpUH, KYJIbTYPE, PEIUTUH, TPAJAULIUSAM, S3bIKAM.



MeTtanpeamMeTHble pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa30BaHMsl OTPAXKAIOT:
YMEHHUE CAMOCTOSITEIILHO OIPEEIIATh 1IeJIM CBOEr0 00yUeHUsl, CTaBUTh U (JOPMYJINPOBATH JUIsl ce0s
HOBBIE 33]1a4M B yueOe U [103HABATEIILHOM 1€ATEIbHOCTH, Pa3BUBaTh MOTUBBI I HHTEPECH] CBOEH
IIO3HABATEJIbHOM NEATEIbHOCTH;

YMEHHE CAMOCTOSITEIIFHO TNIAHUPOBATh MyTH JOCTUKCHHUSI II€TICH, B TOM YUCIIC albTepPHATUBHBIC,
OCO3HaHHO BBIOMpaTh HanboJjee A3 (HEKTUBHBIE CIOCOOBI PEIICHHUS yUeOHBIX U ITO3HABATEIIbHBIX 337124,

YMEHHE COOTHOCUTH CBOU JIEUCTBUS C IUIAHUPYEMBIMHU PE3YIbTaTaMM, OCYILECTBIISITh KOHTPOJIb CBOEH
JeSTEILHOCTH B MPOLIECCE TOCTIKEHUS Pe3yIbTaTa, OMPEeisATh CIOCOObI ICHCTBUN B paMKaX
MPEIIOKEHHBIX YCIIOBUM U TPEOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C
HW3MEHSIOLIENCS CUTYallUe;

yYMEHHE OIICHUBATh MPABUIHLHOCTh BHIMOTHEHUS YUeOHOU 3a/1aui, COOCTBEHHbBIE BO3MOXKHOCTHU €€
pelICHHUS;

BJIaJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOLECHKH, IPUHATHUS PELIEHUI U OCYIIECTBICHHUS OCO3HAHHOTO
BbIOOpA B yueOHOM U MO3HABATENbHOM IEATENbHOCTH; - YMEHHE ONPECNATh MOHATHS, CO3/1aBaTh
000011IeHNS, YCTAaHABIIMBATh AHAIOTHH, KIIACCU(PUIIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS U
KpUTEpUH IS KiacCU(UKAINK, YCTAaHABIUBATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTD JJOTUYECKOE
paccyxJieHne, yMO3akJItoueHue (MHIyKTUBHOE, ICIYKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BIBOJIBI;

YMCHHEC CO34aBaTh, IPUMCHATHL U Hp606pa30BLIBaTL 3HAaKU U CUMBOJIbI, MOJCIN U CXCMBbI JJIS PCIICHHA
yT-I€6HI)IX 1 IMO3HaBAaTCJIBHBIX 3a1a4,

CMBICJIOBOE YTEHHE;
YMEHHE OpTaHHU30BBIBATh Y4EOHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEIILHOCTD C yUUTEIEM U
CBEPCTHHUKAMH; pabOTaTh MHIMBUIYaJIbHO U B TPYIINE: HAXOIUTH 00IIee pelieHne 1 pa3peiarh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIHMIA U y4€Ta HHTEPECOB; (hOPMYIUPOBATh, ApPTYMEHTHPOBATh
M OTCTauBaTh CBO€ MHEHHE;

YMEHHE OCO3HAHHO MCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUH C 33/1a4€ KOMMYHMKALUH JIJIs
BBIPAKEHUSI CBOUX YYBCTB, MBICIIEH U TOTPEOHOCTEH; MIIAaHUPOBAHUS U PETYISLUU CBOEH
NEATEIbHOCTH; BJIaJICHUE YCTHOM U MMCbMEHHOMN PEYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEUbIO;
pa3BUTHE MOTHUBALIMU K OBJIAJICHUIO KYJIBTYPOH aKTUBHOTO MOJIb30BaHUS CJIOBAPSIMU U IPYTUMU
MOMCKOBBIMHU CHCTEMaMH; - OPMUPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BaHUS
MH(OPMALIMOHHO- KOMMYHUKaLMOHHBIX TexHosorul (nanee UKT - komnerenuun); - popmupoBaHue u
pa3BUTHE DKOJIOTUYECKOTO MBIIIIEHUS, YMEHUE IIPUMEHSATH €T0 B [I03HABATEIbHOW, KOMMYHUKATUBHOM,
COLIMAJIbHOW MPAKTUKE U MPO(ecCHOHANTbHON OpUeHTALNH.

BbInyCKHUK Hay4YuTCH:
XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOCHNE, N3MEPEHHE, SKCIIEPHUMEHT;
CBOWCTBA TBEPJIBIX, )KUJKHX, Fa3000pa3HBIX BELIECTB, BBIJCISASA UX CYIIECTBEHHBIE PU3HAKY;

PaACKpBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHATHH «aToM», «KMOJICKYJIa»,

«XUMHYECKHUH IEMEHT», «IIPOCTOE BEILIECTBOY, «CII0KHOE BEIIECTBOY, «BAIIEHTHOCTbY, «XUMHUYECKas
pPEaKLUs», UCIONb3Ys 3HAKOBYIO CUCTEMY XUMHHU; - PACKPBIBATh CMBICI 3aKOHOB COXPAHEHUS MaCChl
BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO- MOJIEKYJISIPHOM TEOPHH;

pas3iinydaTtb XUMHYCCKUEC U (1)I/I3I/I‘ICCKI/IG SIBJICHUS,



Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

OIIPEETIATh COCTAB BELIECTB 10 UX (popMmynam;

BaJICHTHOCTh aTOMa HJIEMEHTA B COEAMHEHUSX;

OIIpEAEIATh TUI XUMHUYECKUX PEAKIIU;

Ha3bIBAaTh IPU3HAKU U YCJIOBMSI IPOTEKAaHUS XMMUYECKUX peaKLuii;

BBISABJIATH ITPU3HAKHU, CBUJACTCIIBCTBYIOIHUE O IIPOTCKAaHNN XHUMHYSCKOM PE€aKru IIPpU BBIITOJIHCHUHN
XHUMHUYCCKOI'O OIIbITA,

COCTaBJIATH GOPMYIIbI OUHAPHBIX COCTUHEHU;

COCTABIISATh YPABHEHUSI XUMUYECKUX PEAKIIHI;

co0oaTh MmpaBuiia 0€30MacHoON paboThl IPU MPOBEICHUH OIIBITOB;
MOJIb30BAThCSI JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCY IO,

BBIYHCIISATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BELIIECTB;

BBIYUCIATH MaCCOByIO JTOJIFO XUMHUYCCKOT'O 3JICMECHTA 110 q)OpMy.HC COCAMHCHUA, - BBIUYHUCIIATH
KOJINYECTBO, 00BEM MIIM MAcCy BEIIECTBA MO KOJIMYECTBY, 00BbEMY, MACCE PEAreHTOB WX MPOIYKTOB
peaKIuu;

XapaKTepu30BaTh (HYU3NYECKHE U XUMHUECKUE CBOMCTBA POCTHIX BEIIECTB: KUCIOPOIa U BOJIOPO/IA;
[0JIy4aTh, COOMpaTh KUCIOPOA U BOJOPO;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPO, BOIOPOI;

pacKpbIBaTh CMbBICI 3aKOHA ABOTaJIpoO;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakiumn», «MOJSIPHBIA 00BEMY;

XapakTepu3oBaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHS «PAaCTBOPY;

BBIUUCIISATh MACCOBYIO JI0JIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OIPEEICHHON MacCOBOM J10JIEN PACTBOPEHHOT'O BEILIECTBA;

HA3bIBAaTh COSMHEHHS U3YYSHHBIX KJIIACCOB HEOPTaHWYECKUX BEIECTB; - XapaKTepru30BaTh (hU3UUECKUE
U XUMHUYCCKUEC CBOﬁCTBa OCHOBHBIX KJIACCOB HeOpFaHI/I‘IGCKI/IX BEUICCTB: OKCHUO0B, KHUCJIOT, OCHOBaHHﬁ,
COJIEeH;

ONPEACIISTE TPUHAIECKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCy COEUHEHUN;
COCTaBJISITH (POPMYITBI HEOPTAHUUECKUX COSCAMHEHUI N3YICHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, TOATBEPKIAIONNE XMMUIECKHE CBOMCTBA N3yUYEHHBIX KIIACCOB HEOPTAHHMUECKUX
BCIIIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCIIOT U LIEI0YEN 110 U3BMEHEHHUIO OKPACKU MHIUKATOPA;
XapaKTePHU30BaTh B3aUMOCBSI3b MEXKIY KIaCCaMH HEOPTaHMYECKUX COCTMHEHUN;
packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menaeneesa;

OOBSICHATH (PU3UUECKUI CMBICT aTOMHOTO (ITOPSAKOBOI0) HOMEpa XMMHUYECKOT'0 3JIEMEHTa, HOMEPOB
IpyIIIbl ¥ iepuoja B nepuoguyeckon cucreme .M. Menneneesa;

00BICHITH 3aKOHOMCPHOCTU U3MCHCHHUA CTPOCHHUA aTOMOB, CBOMWCTB DJIEMEHTOB B npeaciax MajabIxX
MIEPHOJIOB U IIABHBIX MOJTPYIIIL;

XapaKTEePU30BaTh XUMUUYECKUE FJIEMEHTHI (OT BOJIOPO/Ia A0 KAJIBIIHS) HA OCHOBE UX MOJOXKECHUS B
nepuoandeckoit cucreme .M. MenneneeBa u 0coOEHHOCTEW CTPOSHUS X aTOMOB;

COCTaBJIATH CXEMBbI CTPOCHUSI aTOMOB MEPBBIX 20 3JIeMEHTOB Nepuoandeckoit cucrems .M.
Menneneena;



PaCKpBIBATHE CMBICII MMOHATUM: «XUMHUYECKast CBA3b», <QJICKTPOOTPULATCIBHOCTEY,
XapaKTCPpU30BaTh 3aBUCUMOCTDb (1)I/I3I/I‘-ICCKI/IX CBOMCTB BEIIIECTB OT THUIIA KpHCTaHHquCKOfI PCIICTKU,
OIIPECACIIATh BU XHUMHYECKOH CBSI3HU B HCOPraHN4YCCKUX COCINHCHUAX

n300pakaTh CXEMbI CTPOEHHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUJIAMU XUMUYECKUX
CBSI3€;

PaCKpBIBATH CMBICII MMOHSATHH «UOH», KKATHOH», KAHHUOH», «QJICKTPOJIUTLID», «HCIJICKTPOJIUTHI»,

(QJICKTPOJIUTHUYCCKAA AUCCOUANA», KOKUCITUTECIIbY, KCTCIICHb OKUCIICHUA» .«KBOCCTAHOBUTCIIbY,
«OKHCJICHUEC», «KBOCCTAHOBJICHUEC), -OMPECACIIATh CTCIICHb OKHUCIICHUA aTOMa 3JIEMCHTA B COCAMHCHUU

PacCKpBhIBAaTh CMBICIT TEOPHH JICKTPOITUTHIECCKON TUCCOIUAIINN; COCTABIISATh YPaBHEHUS
3JIEKTPOJIUTAYECKON AUCCOLMALIMY KUCIIOT, HIENI0YEH, COEN;

OOBACHATH CYIIHOCTB IIponecca BHGKTpOHI/ITI/I‘ICCKOﬁ Jucconmuanumy 1 peaKHI/Iﬁ HOHHOTI'O O6MeHa;
COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA PCAKIINHN O6M€Ha;

OIIpCACIIATE BOSMOKHOCTD ITPOTCKAHUS peaKHI/Iﬁ HOHHOT'O 06M6Ha; - IpOBOAUTH pCaKIINM,
MOATBCPIKAAOIIUC KauyeCTBECHHEIM COCTaB PAa3IMYHBIX BEHICCTB, OMPCACIIATL OKHUCIIUTECIIb U
BOCCTAHOBUTECIIb, - COCTABJIATh YPABHCHUSA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I;

Ha3bIBaTb q)aKTOpBI, BJIMAIOIIHUEC HAa CKOPOCTH XUMHUYECKOU pE€aKIuu;
KJIaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKNEC pCaKIU 110 PA3JIMYHBIM IIPpHU3HAKAM;
XapaKTCPU30BaTh B3aNMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaMH HEMCTAIJIOB,

IMPOBOAUTD OIIBITHI 110 ITOJYUCHUIO, CO6I/IpaHI/IIO 1 U3YUCHUIO XUMHUYCCKUX CBOMCTB F33006pa3HHX
BCIHICCTB: YIJICKUCIIOIO I'a3a, aMMHAKa,

pacnio3HaBaTh ONBITHBIM IIYTEM F33006p83HBIe BCIICCTBA: yrHeKI/ICJ'IHﬁ ra3 1 aMMHaK,
XapaKTCPU30BaTh B3aNMOCBA3b MCKIY COCTAaBOM, CTPOCHUEM U CBOMCTBaMH MCTAaJlJIOB,

Ha3bIBATh OPraHUYCCKUEC BCUICCTBA 110 UX (bopMyne: METaH, 3TaH, 3TUJICH, MCTAHOJI, 9TAHOJI, INTUICPUH,
YKCyCHaA KHUCJI0Ta, aMUHOYKCYCHAas KHUCJIOTa, CTCAPpUHOBAA KHUCJIOTA, OJICMHOBAA KHMCJIOTA, I'NTFOK034a,

OLICHMBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUSI OKPY>KAIOILEH Cpe/ibl HA OPraHNU3M UYEJIOBEKa;
IpaMOTHO 00palIaThCsi C BEIIECTBAMU B IIOBCEIHEBHOM KHU3HM;
OTIpEeEIATh BO3MOKHOCTD MPOTEKAHUSI pEaKlMii HEKOTOPBIX MPEICTaBUTENEH OpraHN4YeCKUX BEIIECTB

C KHUCJIOpOAOM, BOAOPOAOM, MCTAJULIaMU, OCHOBAHUSAMU, TAJIOTCHAMU.

BbIHyCKHHK MOJIYYHUT BO3MOKHOCTb HAYYUTHLCH:

BBIJIBUT'aTh U ITPOBEPATH OKCIICPUMCHTAJIBHO THIIOTE3BI O XUMHUYCCKUX CBOMCTBaX BCIIECCTB HA OCHOBEC
HX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTHU BCTYIIAaTh B XUMHWYCCKUEC PCAKIINH, O XaPAKTCPC U MPOAYKTAX
PA3JINIHBIX XUMHUYCCKUX peaKL[HfI;

XapaKTEPU30BaTh BEHICCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJIMBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapAKTCPUCTUKAMU BCIICCTBA, - COCTABJIATL MOJICKYJIAPHBIC U
ITOJIHBIC NOHHBIC YPAaBHCHUS 11O COKPAIICHHBIM NOHHBIM YPAaBHCHUSAM,

IIPOrHO3UPOBATH CIIOCOOHOCTH BE€IICCTBA IMPOSABJIATH OKHCIIHNTCIBHBIC nJiIn
BOCCTAaHOBUTEJIbHEIE CBOMCTBA C yY4€TOM CTEIIeHEH OKHUCIECHMS QJICMCHTOB, BXOAAIIHNX B €0 COCTaB,
COCTAaBJISITh YPaBHCHUA peaKHI/Iﬁ, COOTBCTCTBYIOIIUX ITOCICAOBATCIIBHOCTHU HpeBpameHHﬁ

HCOPTraHNYCCKUX BCILICCTB PA3JIMYHBIX KJIACCOB;

BBIIBUTATh U MPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3bI O PE3YyJIbTaTaxX BO3AEHCTBUS pa3IudHbIX
(hakTOpOB Ha U3MEHEHHE CKOPOCTU XMMHUYECKOI peaklnu; NCI0JIb30BaTh MPUOOpETEHHbIE 3HAHUS IS
HKOJIOTUYECKU TPAMOTHOT'O TTOBE/ICHUS B OKPYKAIOILEH cpelie; UCI0JIb30BaTh IPHOOPETEHHBIE



KITIOYEBbIE KOMIIETEHIIUH MPH BHITIOJIHEHUH NTPOEKTOB U yUeOHO-HUCCIIE0BATENBCKUX 3a/1a 10
M3YYEHHUIO CBOMCTB, CLIOCOOOB MOJYUEHHSI U PACIIO3HABAHUS BEILIECTB

Conep:kanue y4eOHOI0 npeamera
8 kiace
Paznen 1. OcHOBHBIE IOHSITUSA XUMHUU
(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHUI)

[Tpenmer xumun. XuMHs Kak 4acTh €CTECTBO3HaHUA. BemiecTsa u ux cBoiictea. MeTosl
MO3HAHUS B XUMHMM: HaOmoaeHue, HsKkcnepuMeHT. [lpuémbr Oe3omacHoil  paboThl ¢
obopynoBanueM u BemectBamMu. CTpoeHHUE IaMeHH.

Yuctele BemecTBa U cMecu. CriocoObl OUMCTKU BELIECTB: OTCTauBaHue, (GUIbTPOBAHUE,
BBIMIAPUBAHUE, Kpucmanausayus, oucmuiisayus. DUNYeCKUe ¢ XUMHUYECKUE SIBJICHHUS.
Xumnueckue peakuuu. [Ipu3Haky XMMHUUYECKUX peakUUil U yCIIOBUS BO3HUKHOBEHHS M TEUEHUS
XMMHYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJIbl U MOHBI. BellecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHUSI.
Kpucrannmueckue u amopdHbie BemecTBa. Kpuctaimmnyeckue pemeéTku: MOHHAs, aTOMHas U
MOJIEKYJIIpHas. 3aBUCUMOCTb CBOMCTB BEUIECTB OT THIA KPUCTAILINYECKON pelm€Tku. IIpocTeie n
CJIO’KHBIE BEIIECTBA. XUMUYECKUI 3JIEMEHT. MeTajulbl U HEMETAJUTbl. ATOMHAsl €IMHUIIA MACChI.
OtHocuTenbHas aTOMHAasE mMacca. SI3bIK XUMUU. 3HAKU XUMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTO-
SHCTBA COCTaBa BEMIECTB. XuMHYeckue (opmynbl. OTHOCHTEIbHAS MOJICKYJSIpHAS Macca.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BelleCTBa. BbruncieHus mo XuMu4ecKuM (hopMyIiaM.
MaccoBas 107151 XUMHYECKOTO 3JIEMEHTA B CII0KHOM BELIECTBE.

BaneHTHOCTP XMMHMUYECKMX 3JeMEHTOB. OrmpeeseHne BaJ€HTHOCTH 3JIEMEHTOB IO
¢dopmyinie OuHapHbIX coequHeHHi. CocTaBieHne XUMHUYECKUX (OopMysn OMHApHBIX COEAMHEHUN
110 BaJI€HTHOCTH.

ATOMHO-MOJIEKYJISIPHOE€ y4Y€HHE. 3aKOH COXpaHEHHUs Macchl BemlecTB. JKu3Hb
nearenbHoCcTh M. B. JIoMoHOCOBa. XuMuueckue ypaBHEHUS. TUIIBI XUMUUYECKUX PEAKIIUM.

Kucnopon. Haxoxnenune B mpupone. [lomydenue kucnopoma B jabopaTopuu
MPOMBILUIEHHOCTH. DPuU3NUecKue U XUMHUYECKHEe CBoilcTBa Kuciopoaa. ['openume. Oxcupusl.
[Ipumenenue kucnopona. Kpyroopor kucimopona B npupoze. O30H, allIOTPONUs KUCIOPOa.
Boznyx u ero coctas. 3ammra atMochepHOTo BO3/1yXa OT 3arpsi3HEHUH.

Bomopon. Haxoxnenwe B mpupone. IlomyueHue Bomopoma B jabopatopuu  u
MPOMBINUIEHHOCTU. (DuH3nyeckue U XUMHYECKHE CBOMCTBa Boaopona. Bomopom —
BOCCTaHOBUTEL. Mepbl 6e30macHOCTH Mpu padote ¢ BogopoaoM. [Ipumenenne Bogopoaa.

Bopa. Metonbl onpenesieHusi COCTaBa BOJIbI — aHAN3 U CUHTE3. PU3NUYECKUE CBOMCTBA
Boabl. Bosa B mpupoze u crocoObl €€ ouncTKU. Adpamus BOAbl. XUMHYECKUE CBOMCTBA BOIBI.
[Ipumenenne Boawl. Boga — pactBopurens. PactBopuMOCTh BeliecTs B BoAe. MaccoBasi 107
PacTBOPEHHOTO BEIIECTBA.

KonuuectBennble oTHomieHuss B xumuu. KommuecTBo BemectBa. Moib. MomnspHas
Macca. 3akoH AsBoraapo. MousipHblii 00bEM Ta30B. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
OOBEMHBIE OTHOIIIEHUS Ta30B MIPH XUMHUYECKHUX PEAKIIHSIX.

Baxneilmue kiaaccel HEOpraHM4eckux coequHeHuil. OKCHUIBI: cOCTaB, KiacCHU(PHUKaIUS.
OcHOBHbIE W KHUCIOTHBIE OKcuabl. HomeHknaTypa okcuioB. PuU3MUECKHE U XHUMHUYECKHUE
CBOWCTBA, MOJIYYEHHE U TPUMEHEHUE OKCHJIOB.

I'unpokcunbl. Knaccudukamust tugpokcumoB. OcHoBanus. CocrtaB. &noun u
HepacTBOpuMbIe OCHOBaHMSA. HoMeHknarypa. @u3ndeckue U XMMUYECKHUE CBOMCTBA OCHOBAaHHM.
Peakuust meitpanuzamuu. IlonyuyeHue W mpuMeHeHHE OCHOBaHUN. AMDOTEpHBIE OKCHABI U
TUAPOKCHIBI.

Kucnotel. CoctaB. Knaccuduxamusa. Homenkimarypa. ®dusmdeckne U XHUMHUYECKHE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN psJl METAJIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. ®dusnueckue CBOHCTBa COMNEil.



PactBopuMocTs coneit B Boje. XuMuueckue CBOMCTBa cosieid. CrocoObl TOJIYYCHHS COJICH.
IIpumMeHeHue coneil.
['eHeTnyeckas CBSI3b MEXAY OCHOBHBIMU KJIACCAMHU HEOPTaHUYECKUX COCAMHEHUH.

Pasznen 2. [lepuoguyeckuii 3aK0H ¥ MEPUOAMYECKAS] CHCTEMA XUMUYECKHUX 3JIEMEHTOB
. 1. MenaeneeBa. CTpoeHue aTroma

[lepBoHavanbHble MOMBITKM KIACCU(PUKALNUN XUMUYECKUX 3ieMeHTOB. [lonsitue o
TPYIIax CXOJHBIX AJIEMEHTOB. ECTeCTBEHHBIE CEMENCTBA ILETOYHBIX METAJJIOB U TaJOreHOB.
bnaropoansie rasbl.

Ilepuonnueckuii  3akon JI. M. MengeneeBa. Ilepuonuueckas cucremMa Kak
€CTeCTBEHHOHAy4yHasi  KjaccupuKkaluusg  XUMHUYECKHUX  dyieMeHToB. TaOnuunas  ¢opma
MIPEJICTaBICHHS KJIaCCU(DUKAIIMHA XUMHYECKHUX 3JIeMeHTOB. CTPYKTYypa TaOJIHIIbI
«Ilepuoguyeckas cucrema xuMuueckux aiemeHToB [[. 1. MenneneeBa» (kopoTkas ¢opma): A-
u b- rpynmsl, nepuoasl. PU3NYECKUN CMBICI MOPSAKOBOTO 3JIEMEHTa, HOMepa I1epruoaa, HoMepa
Tpynnsl (1715 2IEMEHTOB A-TPYII).

CrpoeHue aToMa: SApO U 3IIEKTpOHHAs 00osouka. CocTaB aTOMHBIX SiA€p: MPOTOHBI U
HeHTpoHbl. M30TOMBI. 3aps aTOMHOTO SiAjpa, MacCOBOE YMCIIO, OTHOCHTENbHAS aTOMHAsi Macca.
CoBpemenHas HOPMYITHPOBKA MOHITHS «XUMHUYCCKUAN IIEMEHT.

DOnekTpoHHas 000J0YKa aToMa: MOHATHE 00 SHEPreTHYeCKOM YpOBHE (RJIIEKTPOHHOM
clloe), ero EMKOCTH. 3allOIHEHHUE 3JIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB MIEPBOTO - TPETHETO
nepuooB. CoBpeMeHHast POpMYITHPOBKA MEPHOJUIECKOTO 3aKOHA.

3HaueHue nepuoguueckoro 3akoHa. Hayunbele poctmxenus JI. WM. Menneneesa:
WCIIPaBIIEHUE OTHOCUTENIbHBIX aTOMHBIX Macc, MPeACcKa3aHUe CYIIECTBOBAHMSI HEOTKPBITHIX
3JIEMEHTOB, TIEPECTAHOBKM XHWMHMUYECKHX D3JIEMEHTOB B Iepuoauueckoil cucreme. Ku3Hp u
nestenbHOCTH M. Y. Mennaeneena.

Pa3nen 3. Ctpoenue BemecTsa

DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEeMEHTOB. (OCHOBHBIE BHJIBI XHMHYECKOU
CBA3U: KOBAJEHTHAsl HEMOJSpHAas, KOBAJICEHTHAs MOJIsIpHAsi, MOHHAs. BaneHTHOCTh 3J€MEHTOB B
cBeTe IEKTpOoHHOU Teopuu. CteneHb okucieHus. [IpaBuiia onpeneneHusi CTENEHU OKUCIIEHUS
3JIEMEHTOB.

Conep:xanue yueOHOT0 npeamera
9 kumace

Pa3nes 1. MHOroo6pa3une XuMHYECKHX peaKnui

Knaccudukanuys XMMHYECKUX PEaKIINil: peakllui COeTUHEHHUS, Pa3I0KEHUs, 3aMEIICHNUS,
oObmeHna. OKHMCIUTETHbHO-BOCCTAHOBUTENIbHBIE  peakiuu. OKUCIUTENb, BOCCTAHOBUTEIb,
MpOLIECChl OKMCIIEHUS] M BOcCCTaHOBJIEHHUs. (COCTaBlieHHE YPaBHEHUM OKHUCIMTEIbHO-BOCCTa-
HOBUTEIBHBIX PEAKIIMH C TOMOIIIBIO METO/1a AJIEKTPOHHOTO OajaHca.

TemnoBeie 3(PPEKTHI XUMUYECKUX pEAKIUNA. DKZOTEPMUYECKHE U IHIOTCPMUUYECCKUE
peakmuu. TepMOXUMHUYECKHE ypaBHEHUS. Pac4EThI M0 TEPMOXUMUYECKUM YPABHEHHUSM.

CkopocTh XUMHUYECKUX peakiuil. DakTopbl, BIUAIONIME HA CKOPOCTh XHWMHUYECKHX
peakuuii. [lepBoHayanbHOE TPEACTABICHHUE O KaTalu3e.

Oo6patumsbie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

XUMHYECKUE PEaKIMM B BOJHBIX PACTBOpAx. DJIEKTPOJUTHI U HEINEKTPOJIUTHI. VOHEL.
Karuonsl u aHuWoOHBL. [udpamuas meopusi pacmeopos. IACKTPOTUTHYECKAs IMCCOLMAIUSL
KHCJIOT, OCHOBaHWUW u cojel. CrnalOble W CUJIbHBIE JIEKTPOJUTHL. CTEeneHb IUCCOIUAIUH.
Peakuuu noHHOTO 0OMEHa. Y CIIOBUS TEUEHUS PEAKINii HOHHOTO OOMEHa 10 KOHIIa. XUMHYECKHe
CBOIMCTBa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUN B CBETE€ TNPEICTaBICHUU 00
3IEKTPOJIUTUYECKON TUCCOIUAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuusix. [lonamue o
2uopoausze conell.



Pa3znes 2. MHoroo0pa3ue BeecTs

Hewmeramnbl. ["anorensl. [lonoxxeHue B NeprHoIMYECKON CUCTEME XMMUYECKUX
3JIEMEHTOB, CTpOeHue uX aToMoB. Haxoxienue B npupoje. duznueckue 1 XUMUYECKUE
CBOMCTBa rajioreHoB. CpaBHUTEbHAS XapAKTEPUCTHKA rajloreHoB. [lomydyeHne u npuMeHenue
rajgoreHoB. Xuop. @PU3n4YecKre 1 XMMUYECKUE CBOMCTBA XJiopa. [[puMeHenue xiopa.
Xnoposoaopona. ®uznueckue cpoiictBa. [lonydyenue. CossiHasi KUCiI0Ta U €€ COJIHU.
KagecTBeHHast peakiust Ha XJOpUI-HOHBL. Pacrio3HaBanue XJa0pua0B, OpOMHUIIOB, HOTUIOB.

Kucnopon u cepa. [lonoxeHnue B nepuoandecKol CUCTEME XUMUYECKHUX JIEMEHTOB,
cTpoeHue ux aromoB. Cepa. Aiorponus cepbl. Dusnueckre 1 XUMUYECKUE CBOWCTBA.
Haxoxnenue B npupone. [Ipumenenue cepsl. CepoBoaopon. CepoBoAOpOIHASI KUCIOTA U €€
comu. KadectBennas peakmus Ha cynbdun-uonsl. Oxcun cepsl (IV). Ousznueckne 1 XUMUYECKUE
coiictBa. [Ipumenenue. CepHucras kuciota u e€ conu. KauectBeHHast peakuus Ha CyiabQuUT-
nonsl. Oxcuy cepol (1V). Cepnas kucinora. XuMu4yeckue CBOMCTBA pa30aBI€HHON U KOHLIEHTPH -
POBaHHOM cepHOil KuCIOThl. KauecTBeHHas peakius Ha cynb(ar-uoHbl. XUMHUYECKHE PEaKIuH,
JIeXKalKe B OCHOBE ITOJIyYEHUsl CEPHOM KUCIIOTHI B IPOMBINUICHHOCTH. [[pumenenue cepHon
KHUCJIOTBI.

A3zot u pochop. [TooxkeHrne B IEPHOIMISCKON CHCTEME XUMHUSCKUX dJIEMEHTOB,
CTPOCHHE UX aTOMOB. A30T, (U3NYECKUE U XUMUYECKIE CBOMCTBA, MOTYYCHHE U TPUMEHEHHE.
Kpyrosopor a3zora B npupoje. AMMuak. @Pu3nueckrue 1 XMUMUYECKUE CBOWCTBAa aMMHaKa,
nony4yeHue, npumeHenue. Coyiu aMMOHHUs. A30THAsI KUCIO0Ta U €€ cBOMCTBAa. OKUCIUTENbHbBIE
CBOMCTBA a30THOM KUCIIOTHI. [lonydeHne a30THOM KUCIOTHI B 1abopaTopun. XUMHUECKHE
peaKIyy, JIEKAIIMEB OCHOBE MOJYYEHHUS a30THOM KUCIIOTHI B MPOMBIILIEHHOCTH. [[pumenenune
a30THOM KUCIOTHL. COJIM a30THOM KUCIIOTHI M MIX IPUMEHEHHUE. A30THBIE YI0OpCHHUS.

®ochop. Annorponus pochopa. Pusznyeckue u XumMuueckue cBoiictsa Gochopa. Oxeun

docdopa (V). Dochopnas kuciora u e€ conu. Dochopusie ynoOpeHusi.

VYruepon u kpeMHui. [lonokeHne B NepuonYECKO CHCTEME XUMUYECKUX IIEMEHTOB,
CTPOEHHE UX aTOMOB. YTiiepo. AyoTponus yriepona. dusnueckue 1 XMMHUYECKHE CBOMCTBA
yraeponaa. AacopOuus. YrapHblii a3, CBOHCTBA U (PU3NOIOTUUYECKOE IEHCTBUE HA OPTaHU3M.
VYrnekucnslii ra3. YronapHas Kuciora U e€ conu. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Kpyrosoport yraepoaa B npupoze. OpraHndeckue COeAMHEHNs yIIIepoa.

KpemHuit. OKkempg, kpemuus (IV). KpemHuesas Knucnota n eé conn. Cmekno. LilemeHm.

Mertannsl. [lonokenne MeTauIoB B IEPUOANYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHHE
uXx aromMoB. Metandeckas cBa3b. Ou3nueckne cBOMCTBA METAILUIOB. Psii aKTUBHOCTH METAIIOB
(9IEeKTPOXUMMUYECKHH psi/i HANPSKEHUH METaIoB). XUMUYECKHe CBOHCTBa MeTayioB. Obmue
crocoObl noay4deHus MeTamuioB. CrijiaBsl METAIIOB. LLlenoyHble meTanbl. MoN0KeHUE LWEeNOUHbIX
MeTas/IoB B NEPUOANYECKOI CUCTEME, CTPOEHME UX aTOMOB. HaxoxaeHue B npupoge. Prusnyeckue u
XMMMYECKMe CBOMCTBA LLEIOYHbIX MeTanNoB. [IpUMEHEHME LLENOYHBIX METANNOB U UX COEAUHEHUIA.

[Ilenouno3zemenbHble MeTAIUTBL. [10M0KEHNE IEITOYHO3EMETBHBIX METAJIJIOB B
MEPUOINYECKON CUCTEME, CTPOEHHE UX aTOMOB. Haxoxnenue B npupozae. Maraui u KanbLuu,
UX BakHelue coenrHeHus. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEeHHUS.

Amomunuii. [lonoxxeHune anoMUHUS B IEPUOIUUECKON CUCTEME, CTPOCHHE €T0 aTOMa.
Haxoxnenne B mpuponae. Pusnyueckue 1 XMMUYECKHUE CBOMCTBA almoMuHus. [IpuMenenue
amroMuHHS. AM(OTEPHOCTh OKCHJIA M TUAPOKCUIA aTFOMUHUSI.

Keneso. [Tonoxenue xene3a B IEPUOJAUIECKON CUCTEME, CTPOCHUE €r0 aToMa.
Haxoxnenue B npupone. ®usnueckue 1 XMUMUUECKHUE CBOMCTBA kKele3a. Baxxnenmmue
COETMHEHUS JKeJie3a: OKCHUbI, TuaApoKkcuabl U conu xenesa (II) u sxenesza (11I). KauectBennsie
peakuuu Ha HOHBI Fe* u Fe**,

Paszgen 3. KpaTkuii 0030p BaxkHeiIIIUX OPraHUYeCKUX BeleCTB

[Ipenmer oprannueckoit xumuu. Heopranuueckre u OpraHu4ecKue COeAMHEHHUS.
VYraepon — ocHoBa ku3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHUS aTOMa yriiepoa B OpraHuYeCcKHX
COCIMHECHUSIX.



Yrneronopossl. [IpenenbHbie (HACHIIIEHHBIE) YTIIEBOAOPOIbI. MeTaH, 3TaH, IpoIaH —
MPOCTEUIIINE IPEACTABUTENH MPEAETbHBIX YIieBo10po10B. CTpYKTypHBIE (POPMYITBI
yII€BOAOPOAOB. ['oMosiornueckuii psji npeAeabHbIX yrieBo1opo1oB. ['omonoru. dusnueckue u
XMMHUYECKHUE CBOICTBA MPEAEIBHBIX YIIIEBOAOPOI0B. Peakiiuu ropeHus u 3aMeeHusl.
Haxoxxaenue B npupoze npeaeiabHbIX yriieBoaopoaoB. [Ipumenenue Metana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOJOPO/Ibl. DTUIEHOBBIN Psii HENPEAECIbHbBIX
yIIeBOAOPOAOB. DTUiieH. PU3nuecKue U XMMUYEeCKHe CBOWCTBA 3THiIeHa. Peakius
npucoearHenus. KauectBeHHsle peakuuu Ha aTuiieH. Peakius noaumepusauuu. [lonuatune.
[Ipumenenue sTrIeHA.

ALIETUIIEHOBBIN psiJ] HETIPEAEIbHBIX YIIIEBOAOPOA0B. AneTuiaeH. CBOWCTBA alleTHIICHA.
[IpumeHeHue aneTuieHa.

[TpousBoaHbIe yrieBoaopoaoB. Kpatkuii 0030p opraHMuecKuX COSIUHEHUMN:
OJTHOATOMHBIE CIIUPTHI (METaHOJI, 3TAHOJ), MHOIOATOMHBIE CIIUPTHI (ITUIICHIJIUKOIb, TTIULEPHH),
KapOOHOBBIE KMCIOTHI (MypaBbHHAsI, YKCYCHAs), CII0KHBIE 3(PUPBI, KHUPBI, YTIEBOIbI (IJIFOKO034,
caxapo3a, KpaxmaJ, HeJIJI0JI03a), aMUHOKHUCIIOTHI, Oenku. Posb 6enkoB B opranusme.

MOHATHE O BbICOKOMONEKYNAPHDIX BeLecTBax. CTPYKTYpa NoAMMEPOB: MOHOMEP, MONMMEP, CTPYKTYPHOE 3BEHO,
cTeneHb NOMMepU3aLMu. MoANSTUNEH, NOAUMNPONKUAEH, MONANBUHUXNOPUA,
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