Pabouas nporpamma no y4eOHOMY NpenMeTy «XHUMUs» Ha YPOBEHb OCHOBHOT'O OOILEro
oOpazoBanus (8-9 ki1.) pazpaboTaHa B COOTBETCTBUU:
— ¢ llonoxenunem o mopsiake pa3paOOTKH U YTBEP)KIACHUSA PabOYMX MPOTpaMM Y4eOHBIX
npeameroB MBOY «HosoTtpoutkas COILy;
—  Y4eOHBIM IIAaHOM, KaJleHAapHBIM yueOHbIM rpadguxom MBOY «Hosorpourkas COLIy;
— Ha OCHOBE TpeOOBaHUI K COJEpX)aHMIO M pe3yiapTaraM ocBoeHus OCHOBHOMU
o0pa3oBaTeNnbHON IPOrpaMMbl OCHOBHOTO 0011ero oopazoanust MBOY «HoBoTpowutikas
COLI».
PaGouas mporpamma peanusyercs ¢ ucnoiab3oBanuem Y MK:
VYueonuk: Pymutuc I'. E., ®enmpaman @. I, Xumwmsa. 8 wimace. ®I'OC: - M.:
IIpoceenienue, 2018.
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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XHUMMUS»
IIpenmeTHble Ppe3yJbTaThl OCBOCHUS OCHOBHOW OOpa30BATEIBHOW TMPOTPAMMBI
OCHOBHOT'O 00IIIeT0 00pa30BaHMS:

8 knacc
BbInyCKHUK Hay4uTCH:
. XapaKTepu30BaTh OCHOBHBIC METO/IbI ITO3HAHMS: HAOIIOICHHUE, U3MEPEHUE,
JKCIIEPUMEHT;
o OIUCHIBATh CBOMCTBA TBEPJBIX, KUIKHUX, Fa3000pa3HbIX BEILECTB, BBIICIAA
UX CYILECTBEHHBIC IPU3HAKY;
° PaCKpbIBaTh CMBICJI OCHOBHBIX XUMHNYCCKHUX TMOHSATHH «aTom»,

«MOJICKYJIa», «XUMUYECCKUMN QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIIOKHOC BCHICCTBO)»,
«BAJICHTHOCTL», «XUMHNYCCKAA pCAKIUs», UCIIOJIb3YSA 3HAKOBYIO CUCTEMY XUMUU;

J PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPHH;

o pasnuyaTth XMMUYECKHEe U (PU3NUECKHUE SIBICHUS;

J Ha3bIBaTh XUMHUYECKHE DJIECMEHTHI;

J OIIPEIETATH COCTAB BEIIECTB 1O UX (popMmynam;

J OTIPEIeNIATh BAJIGHTHOCTh aTOMa JIEMEHTA B COCIMHEHHUSIX

J OTIPENIENIATH THIT XHMUYECKHUX PEaKITHii;

. Ha3bIBaTh NPU3HAKU U YCIIOBHSI MPOTEKAHUS XUMUYECKUX PEaKITHii;

. BBISIBIISITh TIPU3HAKH, CBUICTEIBCTBYIOIIUE O TMPOTEKAaHUM XUMHUYECKOM
PEaKIMK IPU BBIMOJIHEHUH XUMUYECKOTO OIbITA;

. COCTaBJIATh (OPMYJIbl OMHAPHBIX COEIMHEHU;

J COCTABIISITh YPABHEHUSI XUMUUECKUX PEAKIINI;

J co0roAaTh mpaBuiia 6€30MacHOi paboThI P MPOBEIEHUH OTIBITOB;

J 10JIb30BaThCA 1a00PaTOPHBIM 000PYJOBAHUEM U NOCYAOM;

. BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIDHYIO ¥ MOJSPHYIO MaccChl
BEIIIECTB;

o BBIUUCIIATh MAacCOBYIO JIOJIO XHMHYECKOTO JJIeMeHTa 10 ¢opmyIe
COCIMHEHUS;

o BBIUUCIIATh KOJIMYECTBO, 0OBEM WJIM Maccy BeIIeCTBa IO KOJIMYECTBY,
00bEeMy, Macce peareHTOB MU MPOYKTOB PEaKIiH;

J XapaKTepu30BaTh (U3NYECKHE W XHMHYECKHE CBOWMCTBAa IPOCTBIX
BEIIIECTB: KUCIOPOAA ¥ BOOPO/IA;

o NoJIy4aTh, COOMpaTh KMCIOPOA U BOJOPO/;

° pacno3HaBaTb OIBITHBIM ITYTEM F33006pa3HLIC BCIICCTBA: KHCJIOPOL,



BOJIOPOJI;

. pacKpbIBaTh CMBICI 3aKOHA ABOTaipo;

. PacKpbIBaTh CMBICI MOHATHHA «TEeTIOBOM 3((EKT peakium», «MOJSIPHBIN
00BEMY;

. XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/IBI;

. PacKpbIBaTh CMBICII IIOHATHS «PaCTBOP»;

. BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

. MPUTOTOBJIATE  PacTBOPBl € ONPENEIEHHOM  MaccoBOM  JoJei
PacTBOPEHHOTO BEIIECTBA;

. HAa3bIBaTh COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPraHUUYECKUX BEILIECTB;

. XapakTepu3oBaTh (U3MUECKHEe M XHMMHYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKHUX BEIECTB: OKCUAOB, KUCIOT, OCHOBAHMI, CONEH;

. ONpPEACIATh NPHUHAIICKHOCTh BEHIECTB K ONPEACIICHHOMY  KJlaccy
COCIIMHECHH;

. COCTaBJIATH (OPMYJIIbI HEOPraHMUYECKUX COCTUHEHHUHM U3yYEHHBIX KJIACCOB;

. MIPOBOJIUTH ONBITHI, OJATBEPKAAIOIINE XUMHUUECKUE CBOMCTBA U3YYEHHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;

. pacro3HaBaTh ONBITHBIM IIYT€M PAcTBOPbl KHCIOT MW IIEJIOYEH I10
W3MEHEHUIO OKPaCKH MHAUKATOPA;

. XapakTEepU30BaTh B3aMMOCBSI3b MEXAY KJaccaMd HEOPraHUYEeCKUX
COCIMHEHU;

. packpsiBaTh cMmbich [lepuoaunueckoro 3akona J[.1. Mennaeneena;

. OOBACHATh (PHU3UYECKUN CMBICT aTOMHOTO (ITOPSAIKOBOIO) HOMeEpa

XUMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIbI U MEpHoJa B IMEPUOIUYECKON CHUCTEME
.. Menneneena;

. OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOSHUS aTOMOB, CBOWCTB
3JIEMEHTOB B IIpeenax MajblX IIEPUOIOB U ITIaBHBIX ITOATPYILIL;
. XapaKTEepPU30BaTh XUMUYECKHUE BJIEMEHTHI (OT BOJOpPOJAA /10 KajbllUs) Ha

OCHOBE MX TIOJOXKEHHUsl B nepuonndeckoil cucreme J[.M. MenneneeBa u ocoOeHHOCTEH
CTPOEHMS X aTOMOB;

L] COCTaBJIATH CXECMbI CTpOCHI/Iﬂ aTOMOB HepBBIX 20 3JICMCHTOB
nepuoanyeckoit cucremsl [I.. Menneneea;

° pacKkpbIBaTh CMBICTT MMOHSATHUH: «XUMHUYecKas CBSI3bY,
«OIEKTPOOTPHUIIATEITLHOCTY;

° XapaKTepu30BaTh 3aBUCUMOCTh (DU3MUECKHX CBOMCTB BEIIECTB OT THIMA
KPUCTAJUTMYECKOUN pPELIeTKH;

L] OHpGHGJ’IHTB BHU/T XHMI/I‘ICCKOﬁ CBsA3U B HGOpFaHI/I‘IGCKI/IX COCIMHCHUAX

° n300pakaTh CXEMbl CTPOCHUSI MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU
BHUaMU XUMHUYCCKUX CBS[3CI>1;

° OLICHUBATh BIMSHUE XUMHUYECKOTO 3arpsi3HEHMS OKpYKaroUled cpelbl Ha
OpraHu3M YeJIOBEKa;

° TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MMOBCETHEBHON KU3HU

BI)IHyCKHI/IK IIO.]Iy‘lI/IT BO3MOKHOCTbDb Hay‘{l/lTbCﬂ:
° 8b108UAMb U NPOBEPSAMb IKCNEPUMEHMATbHO 2UNOMe3bl 0 XUMUYECKUX

CcBOUCMBAX eeulecnie Ha OCHose ux cocmaesa u CMmpoerus, ux cnocobrocmu ecmynambo 6
XumudecKue peakyuu, o xapakmepe u npodykmax PAa3TUYHbIX XUMUYECKUX peakuuﬁ;

L4 xapakmepuszoeanms eewecmea no cocmaey, CmMpOeHUio u CBOIZCI’I’!BGM,
ycmanaeiueanib I’lpu’iuHHO-CJlédCﬂ’lGeHHble CeA3U MeDfCOy OaHHBIMU xapakmepucmuxkamu
eeuecmea,

L cocmaeiisiimos YpPA6GHEHUA peakb;ud, coomeemcmeyrouux
nocne008amenbHoOCmu npeepau;ermﬁ HeopearHu4ecKux eeuyecme pasiuinblx Kiaccoes,



J UCNONbL306aMb NPUOOPEemeHHble 3HANHUA Ol IKOIOSUHECKU 2PAMOMHO20
nogeodeHUsl 8 OKpydcaroujeli cpeoe;

J UCNOIb3068aMb NPUOOPEeMeHHbLE KI0Uesble KOMNeMeHYUU NPU 6bINOTHEeHUU
NPOEKmMo8 U YUeOHO-UCCIe008AMENbCKUX 3a0ay N0 U3YYEHUI0 CE0UCM8, Cnocobos
NOLYYEHUsL U PACNO3HABAHUSL BEUECE,;

° 00bEeKMUBHO OYEHUBAMb UHGOPMAYUI0 O BeUjeCmeax U XUMUYECKUX
npoyeccax,

. KpUumu4ecku OMHOCUMbCSL K NCe80OHAYYHOL ungopmayuu,
He00bpOoCoBeCMHOI peKilame 8 CPpedCmaax MaccoBoll UuHgopmayuu;

° 0CO3HABAMb  3HAYEHUe  MeopemuyecKux 3HAHUll Nno  Xumuu O
NPAKMUYECcKoll 0essimenbHOCMU Yel08eKd,

° co30asamv mMooenu U cxemvl 05l peuleHusi Y4eOHbIX U NO3HABAMENbHBIX

3a0a4;, NOHUMAMb HEO0OX0OUMOCHb COONIOOEHUsT NPEeONnUCAHUll, npeoiazaemvlx 8
UHCMPYKYUSIX NO UCNOTb308AHUIO IEKAPCME, CPEOCms8 ObLMOBOU XUMUU U OP.
9 kJacce
BbInycKHUK HAYYHTCS:
. PacKpbIBaTh CMBICI IIOHATHH «HOH», KKATHOHY, «AHUOHY, «IJICKTPOJIUTHIY,
HEICKTPOJIUTED), <QJICKTPOIUTHUYECKAS JAUCCOIUAIML), «OKHCIUTEIbY, «CTCTICHb
OKHCIIEHHUS» «BOCCTAHOBMTEIDY, OKHCIIEHHEY, «BOCCTAHOBJICHUEY,

° OTPEIEATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSAMHEHUY;

L] paCKprBaTb CMBICJI TeOpI/II/I E)HGKTpOHI/ITI/IquI(Oﬁ Jucconuanuu,

L] COCTaBJISAATH ypaBHeHI/Iﬂ E)HGKTpOJII/ITI/I‘-IGCKOf/i aucconualin KHUCIIOT,
meJoueii, coeit;

° OOBSCHATH CYHIHOCTH Ipoliecca JJIEKTPOIUTHYECKON IUCCOIUAIN U
peakIuii HFOHHOT'O OOMEHa;

L] COCTABJIATH IIOJIHBIC H COKpaHIeHHI)Ie NOHHBIC ypaBHeHI/ISI peaKIII/II/I
oOMeHa;

° OTIPEICIATH BOBMOYKHOCTh MPOTEKAHKS PEeaKIIuii HOHHOTO OOMEHa;

L] HpOBOI{I/ITI) peaKHI/II/I, HOI[TBep)KIIaIOHII/Ie KaT-IeCTBCHHI)If/'I COCTaB
pa3quHbe BCIICCTB,

° ONPENENATh OKUCIUTENb U BOCCTAHOBUTEIb;

° COCTABJISITh YPABHEHHS OKUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKILINA;

° Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKOM peaKkinu;

° KIacCU(UIUPOBATH XUMUYECKUE PEAKIIUU M0 PA3TUYHBIM MPU3HAKAM;

° XapakTEepU30BaTh  B3aUMOCBSI3b  MEXKJY COCTaBOM, CTPOEHHUEM U
CBOIMCTBaMH HEMETAJIJIOB;

° MIPOBOAMTD OMBITHI MO MOTYYSHHIO, COOUPAHUIO U U3YUYEHUIO XUMUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOrO ra3a, aMMHaKa,

° pacro3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEIECTBA: YTIIEKUCIIBIN ra3
U aMMUAaK;

° XapakTEepU30BaTh  B3aUMOCBSI3b  MEXKJY COCTaBOM, CTPOEHHUEM U
CBOMCTBaMH METAIIIOB;

° Ha3bIBaTh OPTAHMYECKHUE BEIIECTBA MO MX (HopMysie: MeTaH, dTaH, dTHIICH,

MCTAHOJI, 9TAHOJI, INTMICPUH, YKCYCHAA KHCJIOTa, aMUHOYKCYCHasd KHUCJI0Ta, CTCApUHOBAA
KHCJIOTA, OJICMHOBAasA KHMCJI0Ta, I''TIFOKO34,

. OLICHUBATh BIMSHHUE XUMHUYECKOTO 3arpsi3HEHMS OKPYKAroLIEH Cpelbl Ha
OPT'aHM3M YEJIOBEKa,

. IpaMOTHO 00paIIaThCsl C BEIECTBAMH B IIOBCETHEBHON KU3HU

o ONpENEeNATh  BO3MOXKHOCTB  IIPOTEKAHMS  PEaKUMM  HEKOTOPBIX

HpeHCTaBHTeHefI OpPraHN4Y€CKUX BEIICCTB C KHCIOPOAOM, BOAOPOAOM, MCETALJIaMH,
OCHOBAHUSAMHU, I'aJIOTCHAMMU.



BLIHYCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCH:
L4 gvlo8Ucamsb U npoeepsmb 9KCNEPUMEHRNMANIbHO 2UNOmesbl 0 XUMUYECKUX
ceolicmeax eeuecme Ha OCHoese ux cocmaea U CmMmpoeHusl, ux cnocobrocmu ecmynams 6
XumudecKkue peakyuu, o xapakmepe u npodykmax PA3NTUYHbIX XUMUYECKUX peakuuﬁ;

L4 xapakmepusoeams eewecmea no cocmaey, CmMpOeHuio u C@OﬁCl’l’lGaM,
ycmanaeaueanib npuuuHHo-CﬂedcmeeHHble CeA3U Meofcdy OAHHBIMU xapakmepucmuxkamu
eewecmea,

L4 cocmaeyisinib  MOJNEK)JsIpDHRble U NOJIHble  UOHHble  YPABHEHUsA - no
COKpAa€rHbIM UOHHbIM YPABHEHUAM,

L4 npocrHo3upoeanto cnocobrHocm eeujecmea npoAsAntb OKUCIUMENIbHbLE

UIU BOCCMAHOBUMENbHbIE CBOUCMEBA C yuemom cmenenel OKUCTEeHUS J1eMeHMOoe,
GXOC)}ZWMX 6 e20 cocmas,

o cocmaensame VpasHeHus peakyutl, COOMEEMCMBYIOUUX
noC1e0068ameIbHOCMU NPEEPAUeHULl HEOP2AHUYECKUX 8EUeC8 PATUYHBIX KIACCO8,

J 8b10GUCAMNb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O Pe3VIbmamax
8030elicmBUs pasiudHbX (PaKmopos Ha usmeHeHue CKOPOCmuU XUMUYECKOU peaKyuu;

o UCNONL306aAMb NPUOOPEMEHHbIE 3HAHUL O IKOIOSUHECKU CPAMOMHO20
nogeodeHUsl 8 OKpydHcaroujeli cpeoe;

o UCNONL3068aMb NPUOOPEMEHHbBLE KI0Uesble KOMNEMeHYUU NPU 8bINOTHEeHUU

npoekmoe u y’{€6H0'MC'CJZ6006am€JZbCKMX 3a0a4 no U3y4eHruro CSOZZCI’I’Z@, cnocobos
NOJIYYeHUsl U paCno3HAas8AaArUs eeuiecme,

. 00bEKMUBHO OYEHUBAMb UHDOPMAYUI0 O BeUleCmBax U XUMUYECKUX
npoyeccax;

° Kpumu4ecku OMHOCUMbCSL K NCe80OHAYYHOU ungopmayuu,
HeO00bpOCOBeCMHON peKllame 8 CPedCmBax Macco8ol UHgopmayuu;

. 0CO3HA6AMb  3HAYEHUe  MeoPemuyecKux 3HAHUll no  Xumuu  OJisl
NPAKMUYECKOU 0esiMebHOCIU Yel08eKd,

° co30asamv mMooenu U cxemvl Ol peuleHust Y4eOHbIX U NO3HABAMENbHBIX

3a0ay;, NOHUMAMb HeO0OXO00UMOCMb COOM0OeHUs NPeONnUCAHUll, Npedacaemvix 6
UHCMPYKYUSX NO UCNOIB308AHUIO IEKAPCME, CPeOCm8 ObIMOBOU XUMUU U OP.

JInyHOCTHBIE Ppe3yJabTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTEeNIbHON  IpOrpaMMbl
OCHOBHOT'0 00111ero 00pa3oBaHUs:

1) BocmMTaHWE POCCUMCKONW TpakKIaHCKOM MJIEHTUYHOCTH: IMaTPUOTU3MA, YBAXEHHUS K
OrtedecTBy, MPOLIIOE W HACTOSIEE MHOTOHALIMOHAJIBHOIO Hapoja Poccum; oco3HaHue cBoen
ATHUYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPhl CBOETO Hapoja, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacieausi HapoaoB Poccuu u 4enoBeuyecTBa; yCBOEHUE I'YMaHUCTHYECKHX,
JEMOKPATUYECKUX M TPATUIMOHHBIX IEHHOCTEH MHOTOHALMOHAJILHOTO POCCUICKOTO OOIIECTBA;
BOCIIMTAHHUE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepel PonnHoi;

2) dbopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
0o0yyaroImuxcst K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHBALlMUM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY M MOCTPOCHHUIO JalbHEHIIEeH HHAWBUIYATbHOW TpPaeKTOPUHU
o0Opa3oBaHus Ha Oa3e OPUEHTHPOBKU B MUpe npodeccrii 1 mpodecCHOHATBHBIX MPEANOUYTEHU,
C y4eTOM YCTOMYMBBIX IIO3HABaTEJIbHBIX MHTEPECOB, a TaKKE€ HAa OCHOBE (OpMHpPOBaHUS
YBa)XUTEJIBLHOTO OTHOLIEHUS K TPYly, Pa3BUTHS OINbITA Y4aCTHS B COLIMAIILHO 3HAYUMOM TPY/IE;

3) ¢dopmupoBaHMe IIEIIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKd M OOLIECTBEHHOM MPAKTUKH, YYUTHIBAIOIIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPAa;

4) ¢dopmMHpOBaHHE OCO3HAHHOTO, YBAXUTEIBHOTO M JTOOPOXKEIATEIbHOI0 OTHOIIEHUS K
JIPYroMy 4YelOBEKY, €ro MHEHMIO, MHUPOBO33PEHHUIO, KYIbTYpE, S3bIKY, BEpe, Ipa)JIaHCKOU
MO3UIUH, K UCTOPUH, KYJIBTYpE, PEIUIUHU, TPAAULMM, A3bIKaM, EHHOCTAM Hapoaos Poccun u
HapOJOB MHpa; TOTOBHOCTH M CHOCOOHOCTH BECTH AMAJIOT C JIPYTHUMH JIIOJAbMH M JOCTUTaTh B
HEM B3aMMOIIOHUMAaHUS;



5) ocBOEHHE COLMANIBHBIX HOPM, TIPAaBUII MIOBEACHUS, POJiei 1 (OpM COLMANBHON )KU3HU B
rpynmnax 1 cooOIIecTBax, BKIIIOYas B3POCIbIe U COLUAIbHbIE COOOIIECTBA; yYacTUE B IIKOJIHHOM
CaMOYTIPaBIICHUU U OOINECTBEHHOW >XKM3HH B IMpejesiaX BO3PACTHBIX KOMIIETEHIIUH C Y4eTOM
PErHOHANIbHBIX, ITHOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMHUYECKHUX OCOOCHHOCTEI;

6) pa3BUTHE MOPATHHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUU MOPATBHBIX MPOOIEM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (POpMHUpPOBAHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBEJICHHUSI, 0CO3HAHHOTO W OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHBIM ITOCTYITKAM;

7) popmMupoBaHUe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYAHHUYECTBE CO
CBEpCTHUKAMH, JETbMHM CTaplIero W MJAJIIEr0 BO3pacTa, B3pOCIBIMH B IPOLECCE
00pa3oBaTeNbHOI, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIeI0BaTeIbCKOM, TBOPUECKOM U IPYTHX
BUJIOB JICSITEIHHOCTH;

8) ¢popmMupoBaHUEe IIEHHOCTH 37J0pPOBOr0 U Oe30MmacHOro 0odpasa KU3HU; YCBOCHHUE MPaBUII
WHAWBUIYAILHOTO M KOJJICKTUBHOTO O€30IIaCHOTO TOBEICHHS B YPE3BBIYAWHBIX CHUTYaIIUSAX,
YIPOXKAKOUIUX KU3HU U 3J0POBBIO JIFO/IEH, TPAaBUJI IOBEACHUS HA TPAHCIIOPTE U HA 10pOrax;

9) dopmupoBaHHE OCHOB IKOJOTUYECKOW KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIIIEHUS, PAa3BUTHE ONBITA SKOJOTHMYECKH OPUEHTUPOBAHHOM
pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKOU JIEATEILHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3Ha4YeHHs] CEMbU B JKM3HU 4YEJOBEKa M OOIIeCTBa, MPUHATHE LIEHHOCTU
CEMEHHOM KU3HU, YBAXKHUTEIBHOE U 3a00TIIMBOE OTHOIICHHUE K WIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETMUYECKOTO CO3HAHUS Yepe3 OCBOCHHME XYI0>KECTBEHHOTO HACIEAUS
HapoaoB Poccun 1 Mmupa, TBOPUECKOM JEATEIIbHOCTH ACTETUYECKOTO XapaKkTepa.

MeranpeaMeTHble pe3yJbTaTbl OCBOCHHS OCHOBHOHM 00pa30BaTelbHONW MPOTrpamMMbl
OCHOBHOTO 00IIIeT0 00pa3oBaHUs:

1) yMeHuHe CaMOCTOSTENbHO OMNpeNessTh Ledd CBOero oOOydeHHus, CTaBUTh H
dbopmynupoBath [l ceOsi HOBBIC 3a/1a4u B yueOe U MO3HABATEILHOMN JIESITEIIbHOCTH, Pa3BUBATh
MOTHUBBI U1 HHTEPECHI CBOEH MIO3HABATEILHOM JESATEIbHOCTH;

2) yMEHHE CaMOCTOSATENIbHO IUIAHUPOBATh NYTU JOCTHKEHUS LIEeJeH, B TOM YHUCIE
anbTepHATHUBHBIC, OCO3HAHHO BbIOMpaATh Hanbosee 3(pPeKTUBHBIE CIOCOOBI PEeUICHHS YUEOHBIX U
MO3HABATEJIbHBIX 3a/1a4;

3) yMeHHE COOTHOCHUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEHM JACSATEIBPHOCTU B TPOILIECCE JIOCTHUKEHUS pe3yibTaTa, OMPENEsaTh CIIOCOObBI
JENCTBUI B paMKax MPeJIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JACHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallUEeH;

4) yMeHHEe OlLIEHWBaTh NPAaBUIBLHOCTH BBITIONHEHUS Y4eOHOUM 3amaud, COOCTBEHHBIE
BO3MOHOCTH €€ PELICHUS;

5) BUaJeHHEe OCHOBAMHU CaMOKOHTPOIIA, CAMOOIICHKH, NPUHATHS pEIIeHud U
OCYIIIECTBIIEHUS OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIHLHOM JCSITEIILHOCTH;

6) yMeHHe OmpeAensTh MOHITHs, cO37aBaTh OOOOINEHHWS, yCTaHABIMBATh AaHAJIOTHUH,
KJIacCCU(PUITUPOBATh, CAMOCTOSITEILBHO BBIOMPATh OCHOBAHHUS M KPUTEPUHU IS Kiaccu(uKanuu,
YCTaHaBIUBATh IPUYUHHO-CIICJICTBEHHbIE CBA3M, CTPOUTh JIOTHYECKOE pacCyXICHHE,
YMO3aKJII0ueHHe (MHIYKTUBHOE, TEAYKTHBHOE U 110 aHAJIOTHHN) U JIeJIaTh BHIBOJIBI;

7) yMeHue co3aaBaTh, IPUMEHITH U MPEOOPA30BBIBATH 3HAKH M CUMBOJIBI, MOJIENIA U CXEMBI
JUTSL pellieHrs Y9eOHBIX U MO3HABaTEIbHBIX 33]1a4;

8) CMBICIIOBOE UTEHHUE;

9) ymeHue opraHM30BBIBaTH Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTENEeM U CBEpCTHUKAMU; paboTaTh HHIWBUIYaJIbHO U B TPYIITE: HAXOIUTH O0IIee pelieHue u
paspemaTh KOH()IMKTHI HA OCHOBE COTJIACOBaHUS MO3UIIMHA B yUeTa HHTEPECOB; POpMyIHpOBaTh,
apryMEHTHUPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

10) yMeHme OCO3HAaHHO HCIIOJB30BaTh PEUYEBBIC CPEACTBA B COOTBETCTBHHM C 3aadyeil
KOMMYHHKAITUHM JUIS BBIPAXXEHHUS CBOMX YYBCTB, MBICIEH W MOTPeOHOCTEW; IUIAHUPOBAHUS U
PETyJIsIMN CBOEW AEATENBHOCTH; BIAJCHUE YCTHOW M NMUCBMEHHOW pPEYbI0, MOHOJOTMYECKOH
KOHTEKCTHOU PEeYbIO;



11) ¢opmupoBanue ¥ pa3BUTHE KOMIETEHTHOCTH B OOJIACTH  HCIIOJIb30BAHUS
nH(pOPMAITMOHHO-KOMMYHHKAIMOHHBIX TexHonorui (manee WKT- kxommereHumm), pa3BUTHE
MOTHUBAllUM K OBJIQJCHUIO KYJbTYpOM AaKTHUBHOTO IIOJb30BaHMUS CIIOBapsIMU U JIPYTHMMH
IIOUCKOBBIMU CUCTEMAMU;

12) ¢popmupoBanre W pa3BUTHE 3KOJIOTMYECKOTO MBIIUICHHS, YMEHUE NMPUMEHATH €r0 B
[IO3HABATEJIbHOM, ~ KOMMYHUKAaTUBHOW, COLMAIBHOM MpakTUKe U  HpodecCHOHATbHON
OpUEHTAIINH.

Coaepxxanue nporpaMmbl y4e0HOro npeamera
8 kunacce

IlepBoHaya/bHBbIe XUMHYECKHE OHATHSA 23

[Ipenmer xumuu. Tena u eewecmsa. OcHogHbie MemoObl NO3HAHUA: HaOIOOEeHue,
usmepenue, sxcnepumenm. dusnueckue U XUMUYECKUE sABJIeHUSA. UUCTbIE BEIIECTBA U CMECH.
Crnioco0Onl pasneneHus cMmeceid. AToM. Moiiekyna. XUMHUUYECKHH JIEMEHT. 3HAKHM XUMHUYECKHX
aneMeHTOB. IIpocTele M cio)kHble BewiecTBa. BaneHTHOCTb. 3axon nocmosincmeéa cocmaea
sewecmsea. Xumuueckue Qopmyibl. Mupekcel. OTHOcUTEeNbHAss aTOMHAas M MOJEKYJsSpHas
Macchl. MaccoBasi 10J1s1 XMMHUYECKOrO 3JIEMEHTa B COCIMHEHUU. 3aKOH COXPAHEHMsI MacChl
BellecTB. XuMudeckue ypaBHeHHs. KoadduiumeHTsl. YcnoBusS M TpU3HAKK MPOTEKAHUS
XUMUYECKHUX peakuuid. MoJib — equHuIa KOIMYeCcTBa BelecTBa. MosspHas Macca.

Kucaopoa. Bogopon 8

Kucnopon — xumudeckuid siemMeHT U mpocroe BemiecTBO. Ozon. Cocmasg 6o30yxa.
®du3nueckue M XUMHYECKHE CBOMCTBa Kuciopozga. llomydueHne W NPUMEHEHHE KHUCIOPOJa.
Tennosoti a¢hghexm xumuuecxkux peaxyuil. Ilowsmue 06 3K30- U IHOOMEPMUYECKUX DPEAKYUSIX.
Bonopoa — XUMHUYECKHI 3JIEMEHT M IPOCTOE BelecTBO. PU3MUECKUE U XMMUYECKUE CBOMCTBA
Bozopoza. Ilonyuenue Bonopona B naboparopuu. l[lonyuenue 600opooda 6 nNpoMvluLIeHHOCHU.
Ipumenenue 6ooopooda. 3akoHn ABorazpo. MonsapHsiii 00beM ra3oB. KauecTBeHHbIE peakIny Ha
ra3oo0pas3Hbie BeuiecTBa (KHCI0po, Boxopon). OObeMHBIE OTHOIIEHHUS Ta30B IPU XUMHUYECKUX
peakumsX.

Boaa. PactBopbi 9

Booa 6 npupooe. Kpyzosopom 600wl 6 npupode. Qusuyeckue u xumuieckue ceoucmaed
600vl. PactBOpBL. Pacmeopumocmse eewgecmas 6 sode. KoHneHTpaius pactBopoB. MaccoBasi 10715t
PacTBOPEHHOIO BELIECTBA B paCTBOPE.

OcHOBHBIE KJIACChI HEOPTAHMYECKUX coequHeHuii 12

Oxcunpl. Knaccuduxamms. Homenknarypa.  Qusuueckue  c8oucmea  OKCUOOS.
XUMHYeCKHue CBOMCTBA OKCUIOB. [lonyuenue u npumenenue okcuoogs. (OCHOBaHHUSL.
Knaccugukanus. Homenknarypa. @usuueckue ceovicmea ocrosanuil. Ilomyuenue ocrosanuil.
Xumudeckue CBOMCTBa oOcHOBaHWU. Peakmus wedTpanmmzanuu. Kucnmotsl. Knaccudukanms.
Homenknarypa. @usuuyeckue ceoticmea kucaiom. Ilomyuenue u npumenenue KUCIOMm.
XuMHYeCcKue CBOMCTBA KUCIOT. MHAuKkaTopbl. MI3MeHeHne OKpacKH MHIMKATOPOB B Pa3JIMYHBIX
cpenax. Comu. Knaccudukauusa. Homenknarypa. @usuueckue ceoiicmea coneu. Ilonyyenue u
npumenenue coied. XUMUYECKHE CBOMCTBA coyied. ['eHeTnueckas CBA3b MEXKIy KiaccaMu
HEOPraHMYECKUX COEAMHEHUU. [Ipobrema 6e30nacHo2o ucnonib308anus 6eujecms U XUmMu4eckux
peaxkyuil 8 No8ceoHed ol dHcusHu. TokcuuHvle, 20piodue u 83pblgoonachvle eujecmea. bvimosas
XUMUYECKAS 2DAMOMHOCHIb.

Crpoenne aroma. Ilepnoauyeckuii 3aKoH U NepUOANYECKAS CHCTeMa XHUMHUYECKUX
yaemenToB JI.U. MenaeneeBa 6

Crtpoenue aroma: sipo, sHepreTHueckuil ypoeHb. Cocmas Adpa amoma: npomowsl,
HeumpoHvl. M3zomonwel. Ilepunonnueckuit 3akon .M. MenaeneeBa. Ilepuonuueckas cucrema
xumudecknx anemeHToB J[.M. MenneneeBa. ®@u3nuecKuii CMBICI aTOMHOTO (TIOPSIKOBOTO)
HOMEpa XMMMUYECKOTO DJIEMEHTa, HOMEpa TpyNNbl W IEPUOAA TEPUOJUYECKONW CUCTEMBI.
CrpoeHue DSHEpPreTM4ecKMX YpOBHEHM aroMoB IepBbIX 20 XMMHYECKMX 3JIEMEHTOB
nepuoanudeckor cucremsl J[.MI. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMICTB aTOMOB



XUMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHUI HAa OCHOBE IOJIOKEHUS B MEPUOJUYECKON CHCTEME
.. MenneneeBa u ctpoenus aroma. 3Hadenue Ilepuoauueckoro 3akona JI.1. Menneneena.
Ctpoenne BenecTB. XuMnueckasi CBf3b. 6
OnekmpoompuyamenbHocms ~— amomo8 — xumuueckux — snemenmos.  KoBajeHTHas
XUMHUECKasl CBSA3b: HEMOJSApHAs U NoJisipHast. [lonsamue o 6000pOOHOU C6A3U U ee GIUAHUU HA
@uszuueckue ceoticmea eujecms Ha npumepe 600sl. Vlonnas cBs3b. Merannudeckas cBsi3b. 1unsi
KPUCANIUYECKUX PeuemoK (AmomMHas, MONEeKYIAPHAS, UOHHAS, MeMmaliuieckas). 3asucumocms
@uszuueckux ceoticma eujecms om muna KPUCMaiIuieckol peulemku.
Tunbl pacyeTHbIX 321a4:
1. BeruucrieHre MaccoBOM O XUMUYECKOTO 3JIEMEHTA M0 PopMYyJie COSAUHEHHUS.
Yemanosnenue npocmetiweii ghopmynvl 8ewecmsa no Macco8blM OONAM XUMUHYECKUX
91eMEeHMO8.
2.BpluuciieHdsl MO XMMHYECKMM YpaBHEHHMSM KOJIMYECTBA, OOBEMa, MacChl
BELIECTBA 110 KOJIMYECTBY, 00BEMY, MAacCe PEareHTOB WK MPOAYKTOB PEaKIIHH.
3.PacueT MaccoBoii 1071 pacCTBOPEHHOTO BEIIECTBA B PAaCTBOPE.
IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:
1. JlaGoparopHoe 00OpyaOBaHHE W TpUEeMBbl oOpamieHus ¢ HuM. [IpaBumia
Oe30macHoOi paboThl B XUMHUYECKOH J1ab0paToOpuu.
2. Ounctka 3arps3HEHHON MOBapEeHHON COJIH.
3. Ilpu3Haku MpOTEKaHMs] XUMUUYECKUX PEAKITHIA.
4. Tlony4yeHue KMCIOPO/a U U3yUYEHUE €r0 CBONCTB.
5. Tlomydyenue Bogopoa U U3y4eHHE €ro CBOICTB.
6. [IlpuroroBneHne pacTBOPOB C  ONpPEICICHHOH MacCOBOW  JOJei
PacTBOPEHHOI'O BEIIECTBA.
7. PemeHue sKCHepUMEHTANbHBIX 3a7ady 1O TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHEHUN.
O0o0menne 3HAaHUH 110 KYpCy XUMHH 5

Conep:xanue yueOHOI0 npeaMera
9 knace

Xumuyeckue peakuuu 14

Ilonsmue o ckopocmu xumuueckou peaxyuu. Daxmopwl, eruAIOWUE HA CKOPOCMD
xumuueckou peaxkyuu. Ilonamue o xamanuzamope. Kiaccupuranus XUMUYIECKAX PEAKIHNA TI0
pa3IMYHBIM TPHU3HAKaM: YHMCIY M COCTAaBY HCXOAHBIX M IOJyYEHHBIX BEILECTB; M3MEHEHUIO
CTETIeHEH OKHMCIICHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB; TOTJIOMICHHUIO FITH BBIJICICHUIO SHEPTHH.
ONeKTpoIUTHYECKash JUCCOLMANNA. DJIEKTPOIUTHl M HedneKTponuThl. Monbl. KaTHOHBI 1
aHWOHBI. Peaknmy WOHHOTO OOMEHa. YCIOBHS TPOTEKaHHWs peaKkIuid HOHHOTO OOMeHa.
ONeKTpoNUTHYECKass JTUCCOLMAlMs KUCIOT, Iienoded u conedd. CTemneHb OKHCICHHUS.
OmnpeneneHne CTENEHW OKUCICHUS AaTOMOB XHMHUYECKHX DJJIEMEHTOB B COCTUHECHHUSX.
Oxucnurens. BocctanoButens. CyIHOCTh OKMCIUTEIHO-BOCCTAHOBUTENBHBIX PEAKIIMHA.

Hemeramasl IV — VII rpynn u ux coenunenus 31

[TonoxkeHne HeMeTaNIOB B TNEPUOJUYECKON cHUCTeMe XHMHYeckux syemeHTtoB J[.M.
MengeneeBa. O01ue cBoiicTBa HeMeTaIoB. ['aoreHsl: pu3NYeCKue U XUMUYECKUE CBOWCTBA.
CoenuHeHHs TaJOT€HOB: XJOPOBOJOPOJ, XJIOPOBOAOpOAHAas Kuciora u ee conu. Cepa:
¢du3nveckne M XxuMUUeckue cBorcTBa. COEIMHEHUS CEephl: CEPOBOJOPOI, CYIb(UIBI, OKCHIBI
ceppl. CepHasl, ceprucmas u cepo8o0OpoOOHAs KUciomsl W WX CONMU. A30T: (uU3NUYECKue U
XUMHYeckre cBoiicTBa. AMMuak. Conu ammoHus. OKCHIBI a30Ta. A30THAs KACIOTAa U €€ COJIH.
®ocdop: pusnueckue u xummuueckue cpoiicta. Coenunenus ¢ocdopa: okeua pocdopa (V),
oprodochopHas KHCIOTa W €€ CONMU. YTiepona: (U3MYECKHe W XHMHYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, epagum, xapoun, gyiiepenvt. CoeTuHEHUs yriepoja: OKCHIbI
yraepoaa (II) u (IV), yronbHas kucnora u ee conu. KpemHuti u e2o coeouHeHus..

MeTtaJjibl ¥ X coenHenns 11



Ilonooicenue memannos 6 nepuoouveckou cucmeme Xumuyeckux snemenmos JI.H.
Menoeneesa. Memannvt 6 npupooe u obdbwue cnocoovt ux nonyyenus. Obwue Gusuyeckue
ceoticmea memannog. OOIFE XUMHUYECKHE CBOWCTBA METAJUIOB: PEAKIMU C HEMETalIaMH,
KHUCIIOTaMU, COJIIMU. DieKmpoxumudeckuil psao Hanpsxcenuil memainnos. 1llenounsie MeTamibl U
ux coenuHenus. [llenodyno3eMenbHbIE METAUTBI U UX COCIUHEHUS. AOMUHUNA. AMQOTEPHOCTh
okcuaa u ruapokcuna amomunus. XKenezo. CoenuHeHUs xeje3a M MX CBONCTBA: OKCHUJBDI,
rugpokcuabl u conu xenesza (11 u II).

IlepBoHaya/ibHbIE CBeIeHUsI 00 OPraHUYecKuX BellecTBax 6

[TepBoHaYaNbHBIE CBEICHUS O CTPOCHUN OPTAHMYECKUX BEIIECTB. YTICBOJOPOJIBI: METAH,
9TaH, OTWJeH. Hcmounuku  yeneeooopooos:  NPUpPOOHbl — 2a3,  Hegmb,  yeow.
Kucnopoacoaepxaniye coeaMHEHUs: CHOUPTHI (METAHOJ, 3TaHON], TJUILEPUH), KapOOHOBBIC
KHUCITIOTHI (YKCyCHasi KHCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBASI U OJICMHOBAS KUCIIOTHI).
buonorndeckn BakKHBIE BEIIECTBA: JKHUPBI, TJIOKO3a, OCNKH. Xumuueckoe 3azps3Henue
OKpYdIcarouieli cpeodvl U e2o NoCie0Cmeust.

Tunbl pacyeTHBIX 33/1a4:

1.Bbluncienuss N0 XHUMUYECKUM YpaBHEHHUSM KOJUYECTBa, 00bEMa, Macchl
BEIIECTBA 110 KOJIMYECTBY, 00BEMY, MAaCCE PEarcHTOB MU MPOAYKTOB PEaAKIIHH.
2.Pacyet MaccoBoO#i JOJIM pacTBOPEHHOTO BEILIECTBA B PACTBODE.
IIpumepHbIe TEMBI MPAKTHYECKUX PadOT:
1. Peaxkuuu noHHOrO 0OMEHA.
2.  Kauecmeenmnvie peakyuu Ha UOHbL 8 pacmeope.
3. Ionyuenue ammuara u uzyueHue e2o c80UCMS.
4.  [lonyuenue yeneKkucnozo eaza u uzyienue e2o c8oLcms.
5. Pemenue skcnepuMeHTaNIBHBIX 3amad 1o Teme «Hemerammsr IV — VII
TPYIII U UX COCTUHECHUID.
6. Pemenue »SKcepUMEHTANBHBIX 3adad Mo Teme «MeTamisl U HX
COCITUHEHUS.
O0o0menne 3HaHUH 110 KypCy XUMHH 6



