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IInanupyemMble pe3yJibTaThl 0CBOCHHS Y4eOHOI0 MpeaAMeTa,Kypca
JInyHOCTHBIE pe3yabTaThl

JIMaHOCTHBIE PEe3yibTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS JOCTHUTAIOTCS B XOJ€ OOyYEeHHsS XHMHH B

€IMHCTBE Yy4YeOHOW M BOCHHUTATENbHOM JesTelbHOCTH OpraHu3aluu B COOTBETCTBHM C TPAAULIMOHHBIMHM POCCUUCKUMU

COLIMOKYJIBbTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMU B OOILIECTBE NpaBWJIaMH U HOPMaMM MHOBEJEHUS U

CIIOCOOCTBYIOT IpOIlieccaM CaMOITIO3HAHMSI, CAMOPa3BUTHS U COLIMAIIM3AallUN OOYyYarOUXCsl.

JInuyHOCTHBIE Pe3yIbTAaThl OTPaXKat0T COOPMHUPOBAHHOCTh, B TOM YHUCJIE€ B YaCTH:

Ilampuomuueckozo ocnumanusi
1)1IeHHOCTHOT'O OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYSCKOMY U HAYYHOMY HACJICIUIO, IOHUMaHUS 3HAYCHUS XH-
MHUYECKOHN HAyKH B )KM3HU COBPEMEHHOI' 0 00IllecTBa, CHOCOOHOCTH BJIaJIETh JIOCTOBEPHOU MH(pOpMaIruei o nepeaoBbIX
JIOCTUKEHUSIX U OTKPBITHUSIX MUPOBOU U OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U
o0111eCcTBA;

Fpaofcdancmeo eocnumaHul
Z)HpeI[CTaBHeHI/ISI O COoMAaJIBHBIX HOpMax MW IIpaBUJIaxX MCKINYHOCTHBIX OTHOIIICHUI B KOJIUICKTUBCEC, KOMMYHPIKaTHBHOﬁ KOMIIC-

TEHTHOCTH B OOILIECTBEHHO ITOJIE3HOM, YyU4€OHO-MCCIIE0BATEIbCKON, TBOPUECKON M APYTHX BHUAAX AESATEIBHOCTH; TOTOBHOCTHU K
pa3HOOOpa3HOH COBMECTHOM JESTEIbHOCTH HpPHU BBIIIOJHEHUM YUYEOHBIX, IO3HABATEIbHBIX 3aj/1ay, BBINOJHEHUM XHUMHUYECKHX
SKCHEPUMEHTOB, CO3JaHUN YYEOHBIX IPOEKTOB, CTPEMJICHHUS] K B3aHMMOIIOHMMAHMUIO U B3aMMOIIOMOIIM B IIpolecce 3TOH ydyeOHOit
JIeATEIbHOCTH; TOTOBHOCTHU OLIEHUBATh CBOE MOBEAEHHUE U IIOCTYIIKH CBOMX TOBapHUILEH C MNO3UIMHM HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4€TOM OCO3HAHUs OCIEACTBUN MOCTYNKOB;
lleHHocmu HAYYHO2O NO3HAHRUA

3)MUPOBO33PEHUYECKUX IMPEACTABIICHUI O BEIISCTBE U XMMHYCCKOIN pEaKlMy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BH-
THUsI HAayKH M COCTAaBJIAIOLIMX OCHOBY JJIsI HOHUMaHHUS CYIIHOCTH HAay4YHOM KapTHHbI MHpa; IIPEJICTaBJIEHHIl 00 OCHOBHBIX
3aKOHOMEPHOCTSAX pPa3BUTHUS HOPUPOJBI, B3aMMOCBS35IX YEJIOBEKAa C MNPUPOJHON Cpeloil, O poJIM XUMHUM B HO3HAHUU DTUX
3aKOHOMEPHOCTEM;
4)1ro3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyYeHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOIUMBIX /711 OOBSICHCHUS
HaOJII0/Ta€MBIX IIPOLIECCOB U SIBJICHUIA;

5)no3HaBarenbHOM, HHOOPMAITMOHHON U YUTATEIBCKON KYyJIbTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON pabOThI C y4eOHBIMU

TEeKCTaMH, CIIPABOYHOM JIUTEPATYpPOH, TOCTYMTHBIMHA TEXHUUYECKUMHU CPEJICTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTHI;

6)uHTEepeca K OOyYCHHIO U TIO3HAHHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U CITOCOOHOCTH K CAMOOOPa30BaHHIO, IPOCKTHON U
HUCCIIEIOBATEIILCKON JI€SITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSI OOyUYE€HUs B JAJIbHEHIIIEM;

Dopmuposanus Kyibmypsl 300p06bs



7)0Co3HaHHs ICHHOCTH KHU3HH, OTBETCTBEHHOT'O OTHOIIIEHHUSI K CBOEMY 3J/I0POBBIO, YCTAaHOBKH Ha 30POBBIM 00pa3 >KHU3HU, OCO3HAa-
HUSI TIOCJIEACTBUI M HEONPHUATHUS BPEAHBIX NPUBBIYCK (YyHOTPEOICHUS ajIKOTOJIsI, HAPKOTUKOB, KypPEeHHsI), HECOOXOIAUMOCTH COOITIOIe-
HUS TIPABUJT O€30MACHOCTH IIPHU OOPAIICHUH C XUMHUYSCKUMH BEIIISCTBAMHU B OBITY U pCaIbHOM )KU3HHU;

Tpyoosoeo éocnumanust
8)uHTepeca K NMPaKTHUYESCKOMY H3YUYCHUIO Mpodeccuii M Tpyda pa3IudyHOro poja, yBaXKEHHE K TPYAy M pe3yiabTaraMm TPYIOBOM
JICSITSIIBHOCTA, B TOM YHCJICE Ha OCHOBE IPUMCEHCEHHUS IPEJIMETHBIX 3HAHUW 0 XWMHH, OCO3HAHHOT'O BBIOOpA WHIMBUIYAITBHOU
TPACKTOPHHU TIPOJIOJHKESHUS 00pa3oBaHUs C YUIETOM JIHYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OONIECTBEHHBIX UHTEPECOB U
HOTPEOHOCTEH; yCIeNTHON TTPO(ECCHOHATLHONW NS TSIIFHOCTH U Pa3BUTHS HEOOXOJIMMBIX YMEHHWI; TOTOBHOCTh aJaliTUPOBATHCS B
npodecCuoHaILHOU Cpee;

ODKOJIOTHYECKOTO BOCITUTAHHS
9)3KOJIOTHYECKH 1I€JIECOO0PAa3HOro OTHOIIEHUS K MPHPOJAEC KaK UCTOYHHKY >KH3HHM Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHUS,
MMOHUMAaHMS IIEHHOCTH 3J0POBOTO U Oe30macHOTo o0pas3a >KHU3HH, OTBETCTBEHHOTO OTHOIINEHHUSI K COOCTBEHHOMY (HPUBUUICSCKOMY U
TMCUXHUYCCKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJICHUS TIPaBUJI O0€30MacHOrO ITOBEJICHUS IPU padoOTe C BEIIeCTBAMH, a
TaK>K€ B CUTYaIIUsIX, YTPOXKAIOIITHUX 3JOPOBBIO U )KU3HHU JIIOJICH;
10)crmiocoOHOCTH TIPUMEHSITh 3HAHHS, MOJIydacMbIC IIPH HU3YyYEHUU XHUMHH, JISI PEIICHUsS 3ajad, CBA3aHHBIX C OKPY KaromIek
MPUPOTHON CPEION, MOBBIINCHUS YPOBHSI 3KOJOTHYECKON KYJIBTYpPbI, OCO3HAHHUsS TJIO0AJIBHOTO XapakTepa DKOJIOTHYECKUX
OpoOJIeM U ITyTeH X PEHICHUs TOCPEJICTBOM METOIOB XUMHUH;
11)5K0I0THYECKOr0O MBIIILICHHS, YMEHUS PyKOBOACTBOBATHCS M B [TO3HABATEIIBHON, KOMMYHHKATUBHOM U COIHATLHOM
paKTHKE.

MeTanpeaMeTHbIE Pe3YJibTAThI

1) YMCHHUC CaMOCTOSTCIIBHO ONPCACIIATH LICIIM CBOCTO O6yquI/I${, CTaBHUTh U (bOpMyJ'II/IpOBaTI: 1A ce0s1 HOBBIE 3aJa4u B yqé6e u
IMO3HaBaTCIbHON ACATCIbHOCTHU, pa3BUBATh MOTHUBBI U HHTCPCCHI CBOCH ITO3HABATEIILHOM ACATCIIBHOCTH,

2) YMCHHUC CaMOCTOSATCIIbHO INNIAHUPOBATH ITYTHU JOCTUKCHUA ueneﬁ, B TOM 4HCJIC aJIbTCPHATUBHbLIC, OCO3HAHHO BBI6I/IpaTI> Haubolee
3(1)(1)CKTI/IBHBIC CIIOCOOBI peICHUs yqe6HLIX M ITO3HAaBaTCJIbHbIX 3aJa4;

3) YMCHHUEC COOTHOCUTH CBOU JEUCTBUS C INIAHUPYCMBIMU pE3yJibTaTaMH, OCYHICCTBJIATE KOHTPOJIb CBOCH AESITEIbHOCTH B nponecce
AJOCTHUIKCHUS pE3yJibTaTa, ONPCACIIATH CIIOCOOBI JOEUCTBUU B pPaMKax IMPEIAJIOKCHHbIX YCJIOBI/Iﬁ u Tpe60BaHPII>1, KOPPCKTHUPOBATH CBOU
JCHUCTBHS B COOTBETCTBUH C U3MECHSIONICHCS CHTyaHHeﬁ;

4) YMCHHUC OUCHUBATH ITPABUJIBHOCTDH BBITIOJTHCHU A yqe6Hoﬁ 3a1a4u, COOCTBEHHBIE BO3MOXKHOCTH €€ PCUICHUS;

5) BJIAACHHUC OCHOBaAMU CAMOKOHTPOJIA, CAMOOLICHKH, ITPUHATHS peH_IeHI/Iﬁ U OCYHICCTBIICHUA OCO3HAHHOT'O BBI60pa B yqe6H01‘/’1 Hu 110-
3HaBaTeJIbHOM ACATCIBbHOCTH,

6) YMCHHUC ONPCACIIATH IMOHATHUA, CO31aBaTb O606I_HCHI/I}I, YCTaHaBJINBAaTh aHAJIOTUH, KJ'IaCCI/I(I)I/H_II/IpOBaTB, CaMOCTOSTEIbHO BBLIOU-
paTb OCHOBAHUA U KPUTCPUU JIA KJ'IaCCI/I(I)I/II(aI_II/II/I, YCTaHaBJINBAaTh NIPUIHUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTD JIOTUYCCKOC PACCYKIACHUC,



YMO3AaKJIHOYCHHUC (I/IHI[yKTI/IBHOe, ACOAYKTUBHOC U I10 aHaHOFI/II/I) " Ac€JiaThb BBIBOABI,
7)YMCHI/IC co3aaBarb, MMPUMCHATL U HpeO6pa3OBBIBaTB 3HAKHU WU CUMBOJIbI, MOJACIN U CXEMbI IJId PCUICHUA y‘-Ie6HbIX " I1I03HAaBATCJIb-
HBIX 3a/1a4;
8)cMbICIIOBOE YTCHHE;
9)YMCHI/IG OpraHu30BbIBATH qu6HOC COTPYAHUICCTBO U COBMECCTHYIO JCATCIBbHOCTDb C YUUTCIICM U CBECPCTHUKAMMU; pa6OTaTI) HNHAU-
BUYaJIbHO U B TPYIMIIe: HAXOAUTH OOIIEee pelIeHne U pa3pemarbh KOHOIUKTBI HA OCHOBE COTJIACOBAHUS MO3UIUN U yU€Ta HHTEPECOB;
(popmynupoBaTh, apryMeHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;
10)YMeHI/Ie OCO3HAHHO HCITOJB30BAaTh PCUCBLIC CPCACTBA B COOTBETCTBHU C Saﬂaqef/i KOMMYHHKAIIUHN JJI1 BBIPAXKCHHUA CBOUX YYBCTB,

MBbICJIEH U MOTPEeOHOCTEN; MIIaHUPOBAHUS U PETYJISILIUN CBOEH JIESITeIbHOCTH; BJIaJleHUE YCTHOM U MUCbMEHHON peubl0, MOHOJIOTHYE-
CKOM KOHTEKCTHOM pEeYblo;
11)dopmMupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCHOJIb30BAHUS HH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;
12)cdbopmupoBaHue U pa3BUTHE YKOJIOTHYECKOTO MBIIUICHUSI, YMEHHUE ITPUMEHSITh €r0 B MO3HABATEILHOW, KOMMYHHUKATUBHOM, CO-
UaIbHON MpakTUKE U MpodEeCCUOHAIFHOW OPUCHTAIIHH.

IIpeaMeTHbBIE pe3yJbTAThI

8 kaacc:

Yuenux nayuumces:

XapaKTepPU30BaTh OCHOBHBIC METOIbI MIO3HAHUS: HAOJIOICHHE, U3MEPEHHUE, SKCIICPUMEHT;

OTIMCBIBATh CBOMCTBA TBEPIBIX, )KUJKHX, Ta3000pa3HBIX BEIIECTB, BHIICISAA UX CYIIICCTBEHHbBIE TPU3HAKH;

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHITHI «aTOM», «MOJIEKYJIA», «XUMHUECKUN AJIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY,
«BaJICHTHOCTBY, «XUMUYECKAs peaKLUs», UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH;
pasnuyaTh XUMUYECKUE U (DU3UICCKUE SIBIICHHUS,;

Ha3bIBaTh XMMHYECKHE DJICMCHTEI,

OTIpEJIeNIATh COCTAB BEIIECTB MO UX (hopMynam;

ONpEeNENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCAMHEHUSX;

ONPENENATh TUIl XUMUYECKUX PEaKIIN;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIINIA;

BBISBJISITh IPU3HAKU, CBUIETEIBCTBYIOLIME O MPOTEKAHUU XUMUYECKOW PEaKIIMK MPU BBINOJIHEHUH XUMUYECKOTO OTIBITA;
COCTaBIATH (OPMYIIbI OMHAPHBIX COCTUHEHU;

COCTaBJISAITh YPAaBHEHUSI XUMUUYECKUX PEaKLIUi;

coOnroaaTh mpaBuiIa 0e30mMacHO padOThI TP MPOBEICHUU OTIBITOB;



I10JIb30BaThCsl Ja0OPATOPHBIM 000PYIOBAHUEM U MTOCYOH;

BBIYUCIIATH OTHOCUTEIBLHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

BBIUUCIIATH MAaCCOBYIO JOJIF0 XHMHYECKOTO dJIEMEHTA 110 (hOPMYJIIe COSAMHEHUS;

BBIYUCIIATH KOJIMYECTBO, 00BEM MITM MACCY BEIIECTBA IO KOJUYECTBY, 00bEMY, MacCe PEareHTOB WK IIPOIYKTOB PEAKIUU;
XapaKTepU30BaTh (PU3NUYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJAOPOIA;

M0JIy4aTh, COOMPATh KUCIOPO/1 U BOJIOPOS;

pacrno3HaBaTh ONBITHBIM IyT€M ra3000pa3Hbl€ BEIIECTBA: KUCIOPO, BOAOPO/I;

pPacKpbIBaTh CMBICT 3aKOHAa ABOTApO;

PacKpbIBaTh CMBICI IOHATUN «TEMJIOBOM 3PPEKT peakluny», «MOJISIPHBIA 00BEMY;

XapaKTepu30BaTh (PU3NUECKUE U XUMUIECKHNE CBONCTBA BO/IBI;

PacCKpBIBAaTh CMBICT TIOHSITHS «PacTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJII0 PAaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;

MPUTOTOBJISATh PACTBOPHI C ONIPEACICHHON MAacCOBOM J10JI€l PAaCTBOPEHHOT'O BEIIIECTBA;

Ha3bIBaTh COCIMHEHHUS U3yYEHHBIX KJIIACCOB HEOPTraHUYECKHUX BEILECTB;

XapakTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH, COJIEH;
ONPENENATh NPUHAIIEKHOCTh BEHIECTB K ONIPENEICHHOMY KIIACCY COCAMHEHUN;

COCTaBIIATH (POPMYJIbI HEOPTaHUYECKUX COCTUHEHHUI U3yYeHHBIX KJIACCOB;

MIPOBOJIUTH ONBITHI, HOATBEPKAAIOLINE XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHNYECKUX BELIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KMCIIOT U IIEJI0YEH 10 U3MEHEHUIO OKPACKU MHIMKATOPA;

XapaKTEepHU30BaATh B3aUMOCBSI3b MEXKY KJIACCaMU HEOPIaHUYECKUX COCAUHEHU;

packpsiBaTh cMmbica [lepuoanueckoro 3akona (.M. Menneneesa;

00BACHATH GUZUYECKUIN CMBICIT aTOMHOTO (TIOPSAKOBOI0) HOMEpa XUMUYECKOTO AJIEMEHTa, HOMEPOB TPYIIIBI U MEPUOJIa B IEPUOAUYECKOI cucTtemMe
J.1. MeHnpaeneena;

0O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOICTB 3JIEMEHTOB B IIPE/IENIax MaJIbIX EPUOA0B U TTIABHBIX MOTPYIIIL;
XapaKTepU30BaTh XUMUYECKHE SJIEMEHTHI (OT BOJIOPOJA JI0 KalbIMs) HA OCHOBE UX IMOJIOKEHHsI B iepuoandeckoit cucreme .M. Menneneesa u
0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHMS aTOMOB TepBbIX 20 35eMeHTOB nepuoanyeckoi cucremsl .M. Menneneesa;

PacKpbIBaTh CMbICI MOHITHIN: «XUMHYECKasi CBSI3bY», «IIIEKTPOOTPULATENBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTH (PU3UUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUIMUECKOMN PEIIeTKH;

ONpeNeNATh BUJI XUMUYECKOH CBSI3M B HEOPraHMYECKUX COEAUHEHUSX;

M300paxaTh CXEMBbI CTPOEHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUIAMU XUMHUECKUX CBS3EH;

VY4YeHUK Moay4yuT BO3MOKHOCTh HAYUUTCS:



BBIJIBUTaTh U TIPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bI O XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa MU CTPOCHUS, MX CITIOCOOHOCTH
BCTYIIaTh B XUMUYECKHUE PEAKLIUH, O XapaKTepe U MPOYKTaX PA3IUYHbIX XUMUYECKUX PEAKIUN;
XapaKkTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3U MEK/Yy TaHHBIMU
XapaKTEpHUCTUKAMH BEIIECTBA;
COCTaBIIATh MOJIEKYJISIDHBIE W TTOJTHBIE HOHHBIE YPABHEHHUS IO COKPAIIEHHBIM MOHHBIM YPABHEHUSIM;
MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSIBIIATH OKUCITUTEIIBHBIE UM BOCCTAHOBHUTEIIbHBIE CBOMCTBA C YYETOM CTETICHEH OKHUCIICHUS SJIEMEHTOB,
BXOJSIIMX B €r0 COCTaB;
COCTaBJISITh YPABHEHUSI PEAKIIMI, COOTBETCTBYIOIINX MMOCIIEIOBATEIBHOCTH MTPEBPAICHUN HEOPTAHUUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
9 kaacc:
YyeHuK HayuuTca:
e pacKpblBaTb CMbICIT MOHATUN «MOH», «KATUOH», KAHUOHY», «3MNEKTPOSNTbI», KHESNEKTPONUTLIY, «3MNEKTPONUTUYECKas ANCCOoLMaLNS», KOKUCTIUTEbY,
«CTerneHb OKUCINEHUsI» «BOCCTAHOBUTENbY», KOKUCITEHNEY, KBOCCTAHOBMNEHUEY;
onpeaensitb CTENeHb OKUCINEHUST aTOMa 3fieMeHTa B COEANHEHUM;
pacKpbiBaTb CMbICIT TEOPUM INEKTPONNTUYECKON Anccounaumm;
COCTaBMATb YPaBHEHMWS SNEKTPONUTUYECKOM AnCccoUmMaL MM KUCAOT, LWeroYen, conen;
OOBACHATL CYLLHOCTb NPOLLECCa 3MEKTPONUTMYECKON ANCcounaumm U peakumin MOHHOro 0oMeHa;
COCTaBNATb NOMHbIE N COKPALLEHHbIE NOHHbIE YPaBHEHMSA peakuun obmeHa;
onpenensitb BO3MOXHOCTb NPOTeKaHUsl peakLuin MOHHOro 0OMeHa;
NPOBOAUTL peakumn, NoATBEPKOAOLME KAYECTBEHHbIA COCTAB Pas3fNYHbIX BELECTB;
onpeaensitb OKUCNNTENb U BOCCTAHOBUTENb;
COCTaBMATb YPaBHEHWSI OKUCINTENBHO-BOCCTAHOBUTENBbHbLIX peakuui;
HasblBaTb (baKTOpbl, BANSAIOLWME HA CKOPOCTb XMMUYECKON peakunu;
KnaccumumpoBaTb XMMMUYECKNE peakumm No pasfnyHbIM Npu3Hakawm;
XapaKTepm3oBaTb B3aMMOCBSA3b MeX4y COCTaBOM, CTPOEHNEM U CBOMCTBAaMMU HEMETArIOB,;
NPOBOANTL OMbITbl MO MOMYYEHUIO, COOMPaHMIO N N3YHEHNIO XMMUYECKNX CBOMCTB ra3oobpasHbiX BELECTB: YIIEKUCIOro rasa, ammuaka;
pacnos3HaBaTb OMNbITHbIM MyTEM ra3oobpasHbie BELLECTBA: YINEKUCTIbIA ra3 1 aMmMnak;
XapaKTepm3oBaTb B3aMMOCBSA3b MeX4y COCTaBOM, CTPOEHMEM U CBOMCTBAMMW METAarsoB;
Ha3blBaTb OpraHM4eckmne BeLlecTsa no nux opmyne: MeTaH, 3TaH, 3TUNEeH, METAHOS, 3TaHOS, MULEPWH, YKCYCHasa KMCNnoTa, aMMHOYKCYCHas
KMCoTa, cTeapuHoOBasi KUCMOTa, ONleMHOBad KUCNOoTa, MMioKo3a;
OLEeHNBATb BNUSIHNE XMMUYECKOrO 3arpsi3HEHNSA OKpYXKatoLLen cpebl Ha OpraHM3M YeroBeka;
e rpamoTHO obpalaTtbCs C BELWECTBaMN B NOBCEOHEBHOMN XN3HU
e OnpeaensATb BO3MOXHOCTb MPOTEKAHNS peakL i HEKOTOPbIX NPeacTaBUTENEN OpraHMYeCKNX BELLLECTB C KUCNOPOAOoM, BOAOPOAOM, MeTarnnamu,
OCHOBaHUAMMW, ranoreHamm.
Y4eHnK nonyyntT BO3MOXHOCTb Hay4MuTCs:
e BblABUraTb M NPOBEPATb IKCMEPUMEHTANbHO MMMNOTE3bl O XMMUYECKUX CBOMCTBAX BELLECTB HAa OCHOBE MUX COCTaBa N CTPOEHUS, NX CNOCOBHOCTH
BCTynaTb B XMMWYECKME peakLumn, O XapakTepe 1 NpoayKTax pasnnyHbIX XMMUYECKNX peakLnii;



e  XapakTepu3oBaTb BELLEeCTBa MO COCTaBY, CTPOEHUIO U CBOWCTBaM, yCTaHaBNMBaTb NPUYMHHO-CINIEACTBEHHbIE CBS3U MeXay AaHHbIMU
XapaKTepucTUKaMu BelLlecTBa;

e COCTaBMsATb MOMEKYNSPHbLIE M MOSHbIE MOHHbIE YPaBHEHMS! NO COKPALLEHHbIM MOHHBIM YPaBHEHUSIM;

e POrHO3MPOBaTh CMOCOOHOCTL BeLlecTBa NPOSABNATbL OKUCTUTENBHBIE UMM BOCCTaHOBUTENbHbLIE CBOMCTBA C Y4€TOM CTErNeHel OKUCNeHns
3MIEMEHTOB, BXOAALLMX B €ro COCTaB;

e  COCTaBMsATb YPaBHEHWUSI peakLuuii, COOTBETCTBYHOLLMX NOCNEA0BATENIbHOCTU NPEBPAaLLEHNIN HEOPraHNYECKUX BELLECTB pasfiMyHbIX Kaccos;

e BblaBMraTb U NPOBEPSTb IKCNEPUMEHTANbHO MMNoTe3bl O pedynbTaTax BO3AeNCTBUSA pasnMyHbiX haKTOPOB HA M3MEHEHUE CKOPOCTU XMMUYECKON
peakuumu;

e  1CMNOMb30BaTb NPMOBPETEHHbIE 3HAHWUS ANt SKONOrMYECKM rpamMoOTHOrO NOBEAEHUSI B OKPYXKaloLel cpese;

NCronb3oBaTb NPUOGPETEHHbIE KIMOYEBbIE KOMMETEHLIMU MPY BbIMNOTHEHMN NPOEKTOB M y4ebHO-MccrneaoBaTeNbCKUX 3a4a4y Mo U3YYEHNO CBOWMCTB,

cnoco6oB Nony4YeHnst U pacno3HaBaHWUsS BELLECTB;

06bEKTUBHO OLEHMBAaTL MH(OPMALIMIO O BELLECTBAX U XMMUYECKUX NPoLieccax;

KPUTUYECKN OTHOCUTLCS K NCEBAOHAYYHOM MH(OPMaLMK, HELOOPOCOBECTHOWN pekname B CPeACcTBax MacCcoBOWM MHopMaLmy;

0CO3HaBaTb 3HaYeHMNe TEOPETUUECKNX 3HAHWI N0 XUMUN ANS NPakTUYEeCKon AeATernbHOCTU YenoBekKa;

co3faBaTb MOAENM U CXEMbl ANS pelleHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a4a4; MOHMMaTb HEOBXOAMMOCTb COBMNIOAEHMS NpeanMcaHuii,

npeanaraembiX B UHCTPYKLMAX MO UCNOMb30BaHUIO NEKAPCTB, CPEACTB ObITOBON XMMUK 1 Ap.

Conep:xanue y4ye0HOro nmpeamera, Kypca

8 kiacc

BBenenune

[Ipenmer u 3aaun xumuu. JlaboparopHoe obopyaoBanue U Nnpuémbl oOpaiieHus: ¢ HUM. [IpaBuna TexHuKU 0€30MacHOCTH MpU padoTe B
KaOuHeTe XUMUH.
BemecTrBo u xumMH4YecKHe SIBJCHUSA € MO3ULUI ATOMHO-MOJIEKYJISPHOI0 YYCHUS.
XMMHYECKHE JIEMEHTHI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJISAPHOI0 Y4YeHMSI.
du3nyecKkue U XuMUYecKue siBjieHus. Onucanue BemecTs. AToMbl. MoneKkyJsibl. XUMHUUYECKUE 3JIEMEHTHI: UX 3Hakh.COoCTaB BEIIECTB. 3aKOH
MOCTOSIHCTBA cocTaBa. XuMudeckue Gpopmysbl. DOpMbI CyIIECTBOBAHUSI XUMHUYECKUX 2JIeMeHTOB. [IpocThie u crnoxHbie BemniecTBa. [Ipocthie
BEIIIECTBA: METAJIbI U HeMmeTasulbl. OO0IIas XapaKTepHUCTHKA METalJIOB U HeMeTauioB. HekoTopble CBeeHHMS O MeTallllaXx U HeMeTalllax,
00yCIIOBIIMBAIOIINX 3arps3HEHHOCTh OKpyXkaromieid cpenpl. Onucanue HaubOoiee pacnpoCTPaHEHHBIX TMPOCTHIX BEMIECTB..ATOMHO-
MOJIEKYJIIPHOE yYeHHE B XUMHUHU. OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. Cucrtema xumuueckux sneMmeHToB J[. 1. Menneneena.
Omnpenenenne nepuoga W Tpynnbl. XapaKTEpUCTHKA 3JIEMEHTOB MO HUX TOJ0XKeHUto B llepuoamueckoil cucreme. BaneHTHOCTb.
OrmnpeniesieHne BaJIEHTHOCTH 10 MOJIOKEHUIO 3JieMeHTa B [lepuoguueckoil cucreme.



KonnuectBo BeniectBa. Moiib — eIMHUIIA KOJIMYECTBA BEILIECTBA.
Moussipnas macca.

XumMuyecKkue peakuuu. 3aKOHbI COXpaHEHHMSI MACChl U JHEPIrUM.

CylIHOCTb, IPU3HAKH U YCJIOBHUS MPOTEKAHUS XUMHUYCCKUX pe- akuuid. TertoBoi 2 HeKT XUMUUIECKUX PEaKIuid. DK30- U
SHAOTEPMHUYECKHUE PEaKIINU. 3aKOHBI COXpaHEHUsI Macchl U dHepruu. CocTaBieHNEe ypaBHEHUN XUMUYECKUX peakiuii. Pacuérel mo
YPaBHEHUSIM XUMHUYECKHUX PEaKUi. THUIIBI XUMUYECKUX PEaKIIUii: PAa3JIOKEHUsI, COCTUHECHUSI, 3aMEIlIEHUsI, OOMEHa.

MeTtoabl XUMHH.

XUMUYECKHH SI3bIK (TEPMHUHBI M Ha3BaHUs, 3HaKU, (HOPMYJbl, YpaBHEHMsI), €r0 BakKHEWIINE QYHKIIUU B XMMHUYECKON HayKe.

BemecTBa B okpykaloieil Hac Npupo/ie U TeXHUKe.

UYucrtele BemectBa U cMmecu. CriocoOwl pasnenenus cMmecedd. OdncTka BemecTB — (UIbTpOBaHHUE, MEpPEroHKa (AMCTWILIALMS), BbIIapUBaHUE
(KpucTaym3anus).

ITonsartue o pacTBOpax KaK T'OMOTI'CHHBIX (1)1/131/11(0 -XUMHUYECKUX CHUCTEMAX. PaCTBOpI/IMOCTB BCIIIECTB. Crioco0sbl BBIPAXKCHUA KOHLCHTPAILUU
pacTBOPOB: MaccoBasi J0JIs1 PACTBOPEHHOIO BEILIECTBA.

ITonusitue o razax. Bozayx. Kuciaopoa. I'openue.

ITonsitue o razax. 3akoH ABoraapo. Bo3ayx — cMmech razoB. OTHOCUTENbHAS TUIOTHOCTH T'a30B.

Kucnopos — XUMUYECKHI 3I€MEHT U MPOCTOE BEIIECTBO.

[Tomyyenue Kuciopoaa B MPOMBIIUIEHHOCTH U JIabopaTopun. XMMHYECKUE CBOMCTBA KUCIOPOAA.

OCHOBHBIC KJIACCHI HCOPTAHUYECKHUX COCANHEHMI.

Knaccudukanmus HeopraHm4ecKux COeTUHEHUI.

Oxcuapl — cocTaB, HOMEHKJIaTypa, kiaccudukamnus. [ToHsThue o ruapokcugax — KHUCIOTaX U OCHOBaHMAX. Ha3zBaHusi U cocrtas
ocHoBanuil. ['mapokcorpynmna. Knaccudukanus Kucior, ux cocraB, HomMeHknaTypa. CocTaB, HOMEHKJIATypa COJIeH, MpaBUia COCTaBIICHUS
opmyn coneil. XuMuyeckue cCBOWCTBAa OKCHAOB. OOIIMEe XMMHUYECKHE CBOWCTBA KHUCIOT. Psia aktuBHOCTH MeTayuioB. Ll[€nouun, mnx
cBOMCTBAa U cnocoObl moiydyeHus. HepacTBopuMmble OCHOBaHUs, UX CBOWCTBa M cnocoObl monydeHus. [loustue o6 amdoTepHOCTH.
Oxcuasl ¥ THAPOKCHUIBI, 00Jafarone aM(OTepHbIMU CBOMCTBaMU. XUMHUYECKHE CBOMCTBA cojiel (B3aUMOJIEHCTBUE PACTBOPOB COJICH
C pacTBOpaMM IIeJIoU€el, KUCIOTaMU U METaJIJIaMU).

I'enernueckas CBsi3b HEOPTaHUUECKUX COEIUHEHUIM.

XuMHu4ecKHe 3JIeMEHTBI, BeIeCTBA 1 XMMHYECKHE PEAKIMHU B CBeTe 3JICKTPOHHOI TeOpHH

Crtpoenue aTtoma.

CtpoeHue aToma: siipo, SHEPreTUYECKU ypOBEHb. XMMUUECKUI 3JIeMEHT — OTpeAeiaEHHbINA B aToMa. CTpoeHUE 3IeKTPOHHBIX 000JI04eK
aTOMOB S-, P-2711eMeHTOB. MecTo anemenTa B Ilepuoauueckoii cucreme.

Ilepuoanuyeckuii 3axoH u Ilepuoanyeckas cucrema xumu4ueckux 3jeMmeHToB JI. U. MenjaeieeBa.

CBolicTBa XHMMMYECKHMX DJIEMEHTOB U HX Ilepuoaudeckue wusMeHeHus. CoBpeMeHHass TpakToBka Ilepuoauueckoro 3akoHa.
Ilepuonnueckass cucreMa B CBeT€ CTpOeHUs aromMa. DU3HYECKUU CMBICI aTOMHOTO (TOPSJIKOBOrO) HOMEpa XMMHUYECKOTO 3JIEMEHTa,



HoMepa nepuoja u rpynnsl  [lepuoauuecko cuctembl. CeMeHCTBA JIEMEHTOB (HA MPUMEPE MICJTOYHBIX METAJJIOB, TaJOT€HOB, MHEPTHBIX
FaBOB). XapaKTepI/ICTI/IKa XUMHUYECKUX CBOWMCTB DJIIEMEHTOB A Irpynmn 1 n€puoAUYHOCTb UX U3MCHCHHUA B CBCTC OJJICKTPOHHOTO CTPOCHUA
aTroma. XapaKTepI/ICTI/IKa XUMHUUYCCKHUX 3JICMCHTOB Ha OCHOBC HX IIOJIOKCHUSA B HepHOﬂquCKOﬁ CUCTEME.

CTtpoeHue BelwecTBa. XuMuieckas cBsi3b. KoBasleHTHass XMMUYecKasi CBA3b U MEXaHH3M e€ oOpa3oBanus. Henomsipaas u nossipHast
KOBaJICHTHBIE CBsI3U. CBOMCTBA KOBAJICHTHOM CBSI3U. DJIEKTPOHHBIE 1 CTPYKTYpHBbIE (hOpMYyJibl BemlecTB. IOHHas CBSI3b U €€ CBOMCTBA.
Karnons! 1 annonsl. CTeleHb OKUCIEHUS.

Kpucramnmueckoe ctpoeHue Bemectsa. Kpucraummyeckue peeéTku — aTOMHasi, MOHHAsl, MOJIEKYJIApHAs U UX XapaKTEePUCTUKHU

XuMH4YecKHe peaKud B CBeTe YJIEKTPOHHOM Teopuu. Peakiny, mpoTekare ¢ N3MEHCHUEM U 0€3 M3MEHEHUsSI CTCIICHU OKHC-
neHust. OKUCIUTEILHO-BOCCTAHOBUTEILHEIE pPCaKku. Oxuciaurellb U BoccTaHOBUTENL. CocTaBiicHUE ypaBHeHI/Iﬁ OKHUCIIUTCIIBHO-
BOCCTAaHOBHUTEJIBLHBIX peakinii. PacctanoBka K03 (PUITMEHTOB METOI0OM 3JIEKTPOHHOT'O OajlaHca.

TemaTu4eckoe IVIAHMPOBAHUE € y4eTOM padoyeil MPporpaMMbl BOCIIUTAHUS
€ YKa3aHHeM K0JINYecTBa YacoB , 0TBOAUMBIX HA M3yYeHHe Ka:KI0il TeMbl

Ne Ha3zBanue TemMbl Monyab Koa-Bo
n/n BOCIIUTATEJILHOM JacoB
NMporpamMmbl
««IIIKOJIBLHBIH YPOK»
Beenenue DopMHUPOBaHHE 3
MHPOBO33PCHYCCKUX

MpPELACTAaBICHUN O
BEILIECTBE U XUMHUYE-
CKOM peakLuu,
COOTBETCTBYIOILIUX
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKU U
COCTaBJIAIOIINX
OCHOBY JIs




ITIOHUMAaHUs
CYIIIHOCTHU HAY4YHOU
KapTHUHbBI MUpA;
MpeaCcTaBICHUN 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOLIEL,
B3aHNMOCBJI3IX
4yeJIoBeKa C
OpUPOAHON CPEOH,
O pOJIM XMMHUHU B
MO3HAHUU 3THUX
3aKOHOMEPHOCTEM;

XUMHdecKre 3JIEMEHTRI 1 BCIIICCTBA B CBETC aTOMHO-MOJICKYJIAPHOI'O YYCHUSA

dbopmMupoBaHue
OTBETCTBEHHOTO
OTHOILICHUS K YYCHHIO,
TOTOBHOCTHU U
CIOCOOHOCTH
oOyuaromuxcs K
CaMOPa3BUTHIO U
caMm000pa30BaHMIO HA
OCHOBE MOTHUBAIINH K
00yYEHHIO U TO3HAHHIO

XUMHYECKHE pCaKknunu. 3aK0HBI COXpaHCHU MACChI U SHCPI'Un

dopmupoBaHue
TMMO3HABATEIbHBIX
MOTHBOB,
HalpaBJICHHBIX HA
IMOJIyYEHUE HOBBIX
3HAHUU IO XUMHH,




HEOOXOAUMBIX JIJIsI
OOBIICHEHUS
HaOJII0JaeMBbIX
NPOIICCCOB U
SIBJICHUIM,

MeTtoasl XUuMUn

(dbopMupoBaHue
MO3HaBaTEIbHOM,
nHGOPpMAITMOHHON U
YUTATEIbCKON KYJIbTY-
pPBI, B TOM 4HCiI€e
HaBBIKOB
CaMOCTOSITEJIbHOM
paboThI ¢ y4eOHBIMHU
TEKCTaMH, CHPaBOYHOM
JIUTEpaTypOHu,
JTOCTYIHBIMUA
TEXHUYIECKUMU
cpeacTBaMu
THOOPMAITMOHHBIX
TEXHOJOTHH;

BemecrBa B oxpyxcafomeﬁ Hac npupoac U TCXHUKE

MOHUMAaHUSI ICHHOCTH
30POBOIO U
Oe3oracHoro oopasa
’)KU3HU, OTBETCTBEH-
HOT'O OTHOIICHUST K
COOCTBEHHOMY
puznueckomy u




IICUXHUYICCKOMY
3JIOPOBBIO, OCO3HAHHUS
IEHHOCTH COOJTIOICHUS
npaBuJI 0€30MacCHOTO
IMOBCACHMUS ITPHU
paboTe c BeniecTBamMu,
a TaK>XKXC B CUTyallUusIX,
YTPOKAFOIITHX
3JOPOBBIO U YKU3HU
JTIOICH

[Tonstue o razax. Bozayx. Kucnopon. 'openue

¢dopmupoBanue
WHTEepeca K
MPaKTHYIECKOMY
U3y4YCHUIO TIpodeccui
U Tpy/la pa3JIngHOTO
poja, yBaxKkE€HHUE K
TPYAy U pe3yJibTaraM
TPYIOBOM ACSITEIIb-
HOCTH, B TOM YHCJIC Ha
OCHOBE TIPUMEHEHUS
OpEeIMETHBIX 3HAHUN
O XUMUH,

OCHOBHBIC KIIACCHI HEOPTaHNYCCKUX COCIUHEHUI

¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOUICHUS K YYCHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
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00ydJaronmxcs K
CaMOPAa3BUTHIO H
caM000pa3oBaHUIO HA
OCHOBE MOTHBAIIMH K
00YYCHHIO U TTO3HAHUIO

Crpoenue aToMa

(dbopMupoBaHue
OTBETCTBCHHOTO
OTHONICHHUS K YICHUIO,
TOTOBHOCTH U
CIOCOOHOCTH
00ydJaronuxcs K
CaMOPa3BUTHIO U
caM000pa3oBaHMIO Ha
OCHOBE MOTHUBAIIMH K
00YYCHHIO 1 TTIO3HAHUIO

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XuMH4eckux annementos /.M.
Meunpeneena

dbopmMupoBaHue
MO3HaBaTEIbHOM,
nHGOPMAITTOHHON U
YUTATEIbCKON KYJIbTY-
pBI, B TOM 4HCIIE
HaBBIKOB
CaMOCTOSITEIbHOU
paboThI ¢ ydeOHBIMU
TEKCTaMU, CIPAaBOYHOU
JIUTEpaTypoHu,
JIOCTYIIHBIMU
TEXHUYECKUMU
cpelcTBaMu
nHGOpMaLMOHHBIX
TEXHOJIOT'HUH;




Crtpoenue BemecTa

NpUBJICYCHNE BHUMAHHS
MIKOJILHAKOB K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHIA, OpraHU3aIHsI UX
paboThI ¢ IoJy4yaeMoin Ha
YPOKE COLIMAIIbHO
3HaYuMOM nHdopmanuen

10

XHWMHWYECKUE PEAKIIUN B CBETE JIEKTPOHHOU TEOPUH

¢dopmupoBanue
CIIOCOOHOCTH
NPUMCHSTH 3HAHUS,
noJjiy4aeMble Mpu
U3YYEHUU XUMHUH, IS
pelieHust 3a1a4,
CBsI3aHHBIX C
OKpY>KaroIleu mpu-
pOaHOM cpenoi,
NOBBIIIECHUST YPOBHSI
3KOJIOTMYECKOU
KYyJIbTYpPbl, OCO3HAHUS
rio0anbHOTO
xXapakrepa
PKOJIOTHUECKUX
npoOyeM U ITyTeu ux
peuieHust
OCPEICTBOM
METOJIOB XUMHH;

[IpoMexyTOUHBIN KOHTPOJIb 3HAHUHI




Pe3zeps. 4

Bcero 68

9 kiacc
Pa3nen 1.TeopeTruueckne 0CHOBbI XUMHUU
Tema 1. Xumunuyeckue peakiiuu ¥ 3aKOHOMEPHOCTH UX MPOTEKAHUS
DHepreTuka XUMU4Yeckux peaknuid. TemnoBo »ddekt. TepMoxumMuueckoe ypaBHeHHE. XUMUUeckass KuHeTHKa. CKOPOCTh XMMUUYECKOM
peakuuu. @akTopbl, BIUAIOMINE HA CKOPOCTh XUMUUECKOW peakluu. 3akoH aeicTBUs Macc. Katanus u kaTaam3aTopsl.
Tema 2. PacTtBopbl. Teopus 31eKTPOJUTHYECKON TUCCONMAIIUA

[TonsiTue 0 pacTBOpax: ompeesiecHue PacTBOPOB, PACTBOPUTEIHN, PACTBOPUMOCTD, KilacCUUKAIUS PACTBOPOB.

DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.

[Ipomecchl, mpoucXOAsANIHE C DJIEKTPOJIUTAMU TIPU PACIUIaBICHWW W PACTBOPEHHMHM BelecTB B Bojae. Posb BOAbI B mporecce
BIEKTPOJIUTUYECKOU aucconuanuu. Jlucconuanus 3J€KTPOJIUTOB ¢ MOHHOM U MOJAPHOW KOBAJEHTHON XMMHYECKOH CBs3bI0. CBOMCTBA MOHOB.
TemioBble SIBJIEHUS, COMPOBOKIAIONINE TPOLECCH] PACTBOPEHUS.

CunbHble U cnalble 3JeKTPOTUTHI.

Peakiiuu nonHoro o6MeHa. XuMHUYECKHUE CBOMCTBA KUCIIOT, COJIEH U OCHOBAHHUI B CBETE TEOPUH AJICKTPOJTUTHICCKON TUCCOMAIIUHI
Pa3znen 2.9JieMeHTBI-HEMEeTAJIBI M UX BaKHeH e coeNHEeHUus
Tema 3. O01masi XapaKTepUCTHKA HEMETAJJIOB

XuMHYeCKHe 3JIeMEeHThI-HeMeTa/Ibl. PacipocTpaHeHne HEMETAINIMYECKNUX 3JIEMEHTOB B nipupoje. llonoxkenune 31eMeHTOB-HEMETAIIOB
B mepuoandeckoil cucreme. OCOOCHHOCTH CTPOEHHMS UX aTOMOB: oOmiue 4yepThl M paznuuusa. OTHOCUTENbHAs 3JIEKTPOOTPHULATEIbHOCTb.
CreneHu OKHUCIIEHUS, BAJICHTHbIE COCTOSIHUSI aTOMOB HEMETAJJI0B. 3aKOHOMEPHOCTH H3MEHEHHUsS 3HAYEHUN 3TUX BEJIUYMH B IMEPUOJIAX U
rpymnmnax nepuoauueckoi cucteMsl. TunuyHbie GOpMBI BOJOPOTHBIX U KHCIOPOIHBIX COEIMHE HUH HEMETAIJIOB.

IIpocthie BemecTBa-HeMeTaIbl. OcobOeHHOCTH uX cTpoeHus. Du3nyeckue CBOWCTBAa (arperaTHO€ COCTOSIHHME, TeMIepaTypa
MIJIABJICHUS, KUIICHHS, paCTBOPUMOCTh B Boje). [lonarue amnorponuu. Amnorponus yriepona, dhocdopa, cepbl. OOyCIOBIEHHOCTh CBOWCTB
aJNIOTPOTNOB OCOOEHHOCTSIMU UX CTPOCHHUS; MPUMEHEHHUE aJNTIOTPOTIOB.

XuMHYecKue CBOMCTBA NMPOCTHIX BellleCTB-HEMeTaJI0B.

[IpuynHBl XUMHYECKON MHEPTHOCTH OJArOpOJHBIX Ta30B, HU3KOH aKTUBHOCTHU a30Ta, OKUCIUTEIbHBIX CBOWCTB U JIBOMCTBEHHOI'O MOBE JCHUS
Cephl, a30Ta, yriepoJa U KPEMHHS B OKHCIUTEIbHO -BOCCTAHOBUTEIbHBIX peakiusx. O0mme cBoicTBa HEMETANIIOB U CIOCOOBI UX MOJTYy4YECHUS.

Boxopoanbie coeqnnHeHUs1 HeMeTaL10B. DOPMBI BOJOPOAHBIX COCIMHEHUH.

3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMHYECKHX CBOWCTB BOJOPOIHBIX COEJUHEHHUI B 3aBUCHMOCTH OT OCOOCHHOCTEH CTPOCHUS
aTOMOB o0Opa3yromux ux 31eMeHTOB. CBoOWCTBa BOJHBIX pPAacTBOPOB BOJOPOJHBIX COCAWHEHUNW HeMeTannoB. KHCIOTHO-OCHOBHaA
XapaKTepUCTUKA UX PACTBOPOB.

Bricmiue kucinopoiHble COEIUHEHUS] HEMETAILIIOB.



Tema 4 Bonopoa — poxxaaommuii Boay U 3HEPrul0. Bodopoo 6 xocmoce u na 3emne. Aoepuvie peakyuu na Coanye. Bomopon — XUMUYECKUn
JIEMEHT W TpocToe BemiecTBo. [lomydenwe Bomopoaa B maboparopuu. M3oTombl Bogopoaa. PuU3HUECKUE U XUMHUYECKUE CBOMCTBA BOAOPOIA.
IIpumenenue 600opooa. IIpoMBbIIIIIIEHHOE MOJyYE€HUE BOAOPOJA. Bodopod — sxonocuuecku yucmoe monauso, NEPcnekmusbl €20 UCNOIb3068aAHUS.
Oxkcua BojOpO/a — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOCHHUE, 8000POOHAs cB:A3b. DU3NUYECKHe U XMMHUUYECKHE CBOMCTBA BOIBI. M30monHuiii
cocmas 800bl. Tadcénas 6ooa u ocobennocmu eé ceoticms. Ilepokcuod 6o0opooa: cocmas, cmpoenue, c8oticmed, npumeHeHue.

Tema S.I'anorenbl. ['aloreHbl — XUMHUYECKHE DJIEMEHTHI M TIpOCThie BemiectBa. (CTpoeHue  aToMoB  TajoreHoB.  Haxoxknenue
rajoreHoB B npupoae. Pusnveckue M XUMUUYECKHE CBoiicTBa rajoreHoB. [lomyueHume xjopa W XJIOpOBOAOpOAA B JabopaTopuul H

IPOMBIIIJICHHOCTH. XJ’IOpOBOI[OpOI[HaSI KHCIIOTa U €€ CBOMCTBA. XJ'IOpI/I)IBI — COJIK XJ'IOpOBOI[OpOI[HOﬁ KHUCIIOTBI. buonozuueckoe 3navenue
2Aajl02EeH06.

Tema 6. [Toarpynna Kucjaopoaa u €€ TUNHYHbIE MPEICTABUTEIN

O0masi XapakTepuCcTUKA HEMETAJIOB MOATPYNIbI KMCJA0POAa. 3aKOHOMEPHBIC U3MEHEHUS B MOArpymnmne. u3ndeckue 1 XUMHIECKUe
CBOMCTBA XaJIbKOI'€HOB — MPOCTHIX BenlecTB. Kucmopoa u 030H. Cepa Kak MpoCTOe BEUIECTBO. AJIIOTPONHS cepbl. XUMUUYECKUE CBOWCTBA CEPHI.
[Ipumenenue cepol. CepoBOIOPO, CTpOEHUE, GU3NUECKUE U XUMHYECKHE CBOMCTBA. BoccTaHOBUTEIbHBIE CBOMCTBA CEPOBOOPOIA.
KauecTBeHHas peakius Ha cEpOBOJOPO U CYIb(PUIBI.

Kucaopoacoaep:xkammue coennnenusi cepbl (IV). Oxcup cepsl (IV). Cepuucras xkucinora. CocraB, ctpoeHue, cBoiictBa. CyabpuUTHI.

Kucnopoaconep:kamue coenmnenus cepbl (VI). Oxcup cepol (VI), cocras, ctpoenue, cBoiictBa. [lonydenue okcuna cepsl (VI). Cepuas
KHCJIOTa, COCTaB, CTpoeHue, pusznueckue cBoiictBa. OcoOEHHOCTH €€ pacTBOpPEHUs B BOJle. XUMUYECKHE CBOMCTBA pa30aBICHHON U

KOHI[EHTPUPOBAHHOM cepHOM KUCIOTHl. OKUCIUTENbHBIE CBOWCTBA CepHO KucaoThl. KauecTBeHHas peakuus Ha cyiabdaT-uoH. [Ipumenenue
CEpPHOM KHUCIOTHI.

Tema 7. Iloarpynma a3ora u €€ THIHYHbIE MPEICTABUTEIH.

OO0masi XxapaKTEepUCTHKA AJIEMEHTOB MOTPYIbI a30Ta. BaxxHelne BOJAOPOIHBIC U KUCIOPOIHBIE COCIUHEHHUS SJIEMEHTOB IMOITPYIIIIbI
a30Ta, UX 3aKOHOMEPHBIC U3MCHCHHUSI.

A30T KaK 3JIeMEHT U KaK NMPOCToe BelecTBO. XMMHUUECKUE CBOMCTBA a30Ta.

Ammuak. Ctpoenue, cBoiictBa. Collu aMMOHUS, MX XMMHUYECKHE CBOWCTBA. KaduecTBeHHas peakius Ha MOH aMMOHUs. [IpumeHeHue
aMMHaKa M cojieil aMMOHHSI.

Oxcuabl azora. Crpoenne okcugaa azota (II), okenaa azora (IV). dusnueckue u xumuueckue cBoiictea okeuaos azota (II), (IV).

A30THasl KHCJI0TA, eé cocTaB U cTpoeHune. Dusznyueckue U XUMUYECKHE CBOMCTBA a30THOU KUCIOTH. OKUCIUTENbHBIE CBOMCTBA a30THOM
KUCIOTHl. CONMM a30THOM KUCIOTH — HUTpPATHI. [loNydeHrne u mpuMeHeHUuEe a30THOM KUCIOTHI U €€ CoJei.

®@ocdop Kak 3JTeMeHT U KaK MpocToe BemecTBo. Annorponus ¢pochopa. duszndeckne u xumudeckue cpoiictsa pocdopa. [Ipumenenue
dochopa. Bogoponueie u kuciaopoansie coenuHeHus docdopa, ux cpoiictBa. @ochopHas kucnora u e€ conu. KauecTBeH Hasg peaxkuus Ha
docdaT-uoH.
Tema 8. Iloarpynmna yrJiepoaa
O0uias xapakTepucTHKA 3JIEMEHTOB MOATPYyNNbl yriaepoaa. DIEKTPOHHOE CTPOSHHE aTOMOB JJIEMEHTOB MOATPYIIBI Yriaepojaa, UX pac-



MPOCTPaHEHUE B MPUPOJIE.
Yriepoa Kak NpocToe BemeCTBO. AJJIOTPONUS yriiepoaa: anMas, rpadut, Gynnepensl. AxcopOuns. XuMUYeCKHe CBOWCTBA yriepoaa.
Kucnopoanbie coeaunenusi yriepoaa. OKCUIbI yriepojaa, CTPOEHHE, CBOMCTBA, MOJydeHHE. YTrojbHas kuciora u e€ conu. Ka-

YeCTBEHHAs peakius Ha KapOOHAT-UOH.

Kpemuuii u ero cBoiictBa. Kucnoponusie coenuHeHnusi kpemHusi: okcun kpemHus (IV), kpemHmeBas kuciaoTa, coCTaB, CTPOECHHUE,
cBoiicTBa. CHIIMKATHI.
Paznen 3.MeTtanisl
Tema 9. O6mue CBoiicTBa MeTALIOB

DeMEeHThI-METAJUTBl B IPUPOJIE U B MEPUOIUYECKOM crucTeMe. OcoOEHHOCTH CTPOCHHS aTOMOB METAJIJIOB:S-,P-,d-271eMEHTOB.

Merannuueckass cBa3b. Kpucrtammmueckue pemérku. OOmume m cnenupudeckue (¢GuU3WUEcKHe CBOWCTBAa MeTaioB. OOmue XUMHYECKUE

CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKUH psiJ HanpsikeHui MetaiioB. OOmue ceeaeHus o criaBax. [lonaTue Koppo3uu MeTasIoB.

Tema 10. MeTajiibl IJIaBHBIX M OOOYHBIX NOATPYIIT

Metaaabl — 3jeMeHThI |A-, [IA-rpynn. CtpoeHne aToMOB XUMHUUYECKUX 37eMeHTOB |A- u |[|A-rpynmn, ux cpaBHHUTENbHAs XapaKTEPUCTHUKA.

dusnyecknue U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OKCUIOB M THIPOKCUIOB, coyieil. IIpuMeHeHne menoyHbIX U MET0YHO3EMETb HbIX

MeTaioB. MuHepasbl KaJdbliMs, UX COCTaB, CBOWCTBA, 00JaCTU MPaKTUYECKOTO MpuMeHeHus. JKECTKOCTh BOMIBI U CIOCOOBI €€ ycTpaHEeHU .
AJIOMMHMH: XMMUYECKHUIN SJIEMEHT, NMPOCTOE BemecTBO. PU3NMUeCKue W XUMHYEecKHe cBoiicTBa. Pacmpoctpanenune B mpupopge. Oc-

HOBHBbIE MuUHepalbl. [IpuMeHeHne B coBpeMeHHOW TexHuUKe. BakHelline coelMHEHUs ATIOMHUHUS: OKCHABI U TUIAPOKCHUABI; aM(pOTEpPHBIN

XapakTep UX CBOMCTB.

Mertamiasl 1V A-Tpynmbsl —pP-371€MEeHTHI.

Kene3o kak mnpeacraBuTe]b MeTAJJIOB NMOOOYHBIX moAarpynm.. Keme3o kak mpocroe BemiecTBo. Pu3MYecKHMe U XUMHYECKHE CBOICTBA.

CocraB, 0COOCHHOCTH CBOWCTB M IMPUMEHEHHE UyTryHa U CTalld KaK BaXXHEWINHX CIJIaBOB jxene3a. O crnocobax XMMHYECKOH aHTUKOPPO3UMHOM

3aIIUTHl CIJIAaBOB JKene3za. KpaTkue cBefeHHUS O BaXHEWIIUX COEIMHEHUSAX METAUIOB (OKCHABI M THUJAPOKCHUIIBI), 00 HMX NOBEJCHHH B

OKHCITUTEILHO-BOCCTAHOBUTENbHBIX peakiusax. Coenunenns xenesa — Fe?*, Fe3*, Buonoruueckas posb MeTanoB.

Pa3nen 4.00mue cBegeHusi 00 OPraHUYeCKUX COeTUHEHUSX

Tema 11. YraeBoaopoasl

[ToraTue o romonoruu u uzoMepun. Kiaccupukanus yrieBomoposoB.

[TpenenwHbIe yrieBoaopo sl — ankaHel. Pusmyeckre u xuMuIecKre CBOWCTBA aniKaHOB. CIIOCOGHOCTH aTKAHOB K PEeaKI[HH 3aMel[eHUI U

M30MepHU3aIUH.
HenpenejabHble yrieBoaopoabl — ajJKeHbl U aJKHHbI. ['OMoornueckuit psa ankeHoB. @U3NYECKHe U XUMHYECKHE CBONCTBA AIKEHOB.
CrocoOHOCTh aJKEHOB K pPEakUUHM NPUCOEAMHEHUS W mojuMepusanuu. [IOHATHE O MOTUMEPHBIX XMMHUYECKHX COEIMHEHHSIX: MOHOMED,
MOJIMMED, CTeNeHb noaumMepu3anuu. [lonusTuineH. ATKUHBI, HOMEHKJIATypa, CBOMCTBA.
Tema 12. KucJjiopoacoaep:xkauiue opraHnyecKkue coeJHHeHUs
[Tonstue o pyHKIMOHANBHOU Trpymnme. ['omonornyeckue psabpl COIUPTOB U KapOOHOBBIX KUCIOT. OOmue (Gopmyiasl KIAcCOB 3THX CO-



equHeHnl. PuU3noNOrnYecKoe ACHCTBUE CHUPTOB Ha OpraHu3M. XHMMHUYECKHE CBOMCTBA CIUPTOB: TOPEHHUE, TMAPOTAIOTEHUPOBAHUE, J€-
ruaparanus. [loHsTHE 0 MHOTOATOMHBIX cniupTax (rauuepun). O0mue cBoicTBa KapOOHOBBIX KUCIOT. Peakuus stepudukanuu.

Tema 13. Buosioruyecku BakKHbIe OpraHuYecKue CoeTUHEeHUs (KUPBI, YIJIeBO/bI, 0eJIKH)

XUMUS U TUIIA: KUPBI, YTIEBObI, O€JIKH — BaKHEHUIIIME COCTaBHBIC YaCTH MHUILEBOTO pallMOHa YeJI0BEKa U KUBOTHBIX. CBOMCTBA KUPOB

1 yriaeBoJoB. Posib 6€IKOB B MpUPOJIE U UX XUMUUYECKHE CBOMCTBA: THAPOJIN3, ACHATYpaIUsl.

Pa3zgen 5. Xumus v :Ku3Hb

Tema 14. YennoBek B MUpPe BellleCTB

BemecTBa, Bpeaubie Il 3I0pOBbS UelIOBEKa U OKpYyXKartomiei cpeasl. [lomumepsl U uX 3HaUY€HUE B )KU3HU YEJIOBEKA.

TemaTnuyeckoe NJIaHNPOBaHUeE € y4eTOM padoyeii MporpaMMbl BOCTIMTAHUSA
€ YKa3aHHeM KO0JIN4ecTBa YacoB , 0TBOAUMBIX HA M3yUeHHe Ka:K10il TeMbl

Ne Ha3Banue pa3nena Monyab BocnuTaTe bHOM KoJu1-Bo yacos
n/n Tema ypoka nporpamMmbl ««lIIkoabHBIH

YPOK»
12 | XuMuueckue peakiiui U 3aKOHOMEPHOCTH UX MPOTEKAHUS dopmupoBaHue 3

OTBETCTBEHHOT'O OTHOIIICHUS K
COOCTBEHHOMY (PHU3HUYECKOMY
U TICUXUYECKOMY 3JI0POBBIO,
OCO3HaHWUS IIEHHOCTH
COOTFOACHUS TIPABUIT
0e30I1acCHOTO MMOBEJICHUS TP
padoTe c BemiecTBamMu, a
TaK>Ke B CUTyallUusX, yrpo-
JKAIONINX 3J0POBBIO U )KU3HU
JTIOJCH;

3 PactBopsl. Teopust 3JIEKTPOJIMTHUECKON TUCCOLUALIUN OOYKJICHHE IITKOJTHHUKOB 11




coOIroaaTh Ha ypoKe
00LIEeNPUHATHIE HOPMBI IOBEJICHMUS,
IpaBuJia OOLIEHUS CO CTapIIMMHU
(yuuTesnsiMu) ¥ CBEpCTHUKAMHU
(ILIKOJIbHUKAMU ), TPUHIIUIIBI
y4eOHOU TUCIUTUTMHBI U
CaMOOpPTaHu3alun

OO6mrast xapakTepUCTHKAa HEMETAILJIOB

BKJTFOYCHHE B YPOK UTPOBBIX
MpOUENYp, KOTOPhIE TOMOTal0T
MoJIep>KaTh MOTHUBAIMIO IETEN K
MOJTYYEHHIO 3HAHUM, HAJTAXKUBAHUIO
MO3UTUBHBIX MEXITMYHOCTHBIX
OTHOILIEHHH B KJ1acce

Boaopon —poxnaroiinii BOAY U SHEPTUIO

¢dopmupoBanue nHTEpECa K
OOyYE€HUIO U TO3HAHMUIO,
JTI0003HATEIBLHOCTH,
TOTOBHOCTH U CITOCOOHOCTH K
caM000pa3z0BaHUIO, MPOCKTHOM
U UCCIeN0BaTEILCKOM
JIESITEIbHOCTU, K OCO3HAHHOMY
BBIOOpPY HAIPaABICHHOCTH U
YPOBHsI OOy4YeHUs B
JanbHEHUIIIEM;

["astorensr.

¢dopmupoBanue
MO3HaBaTEIbLHBIX MOTHBOB,
HAITPaBJICHHBIX Ha MTOJIYYCHUEC
HOBBIX 3HAHUH IO XUMHUH,
HEOOXOOUMBIX IS
O0OBSICHEHUSI HAOIIOJAEMBIX




MPOLIECCOB U SIBJICHUM;

[Toarpynna xuciaopoaa v €€ TUIIMYHBIE IPEICTABUTEIN

MOOYX/I€HHE IKOJIbHUKOB
coOroaaTh Ha ypoke
OOIIETIPUHATHIE HOPMBI TIOBEACHUS,
npaBuiia OOLIEHUS CO CTApIIUMHU
(yuuTensiMu) U CBEpCTHUKAMU
(LIKOIbHUKAMU ), TPUHIIUIIBI
y4eOHOW TUCITUTUTMHBI U
CaMOOpTaHu3aluu

[Toarpymnma a3ota v €€ THNUYHBIE TPEACTABUTEIHN

MOOYX/ICHHE IKOJHHIUKOB
co0II0/1aTh Ha YPOKE
OONIETIPUHATHIC HOPMBI TIOBEACHUS,
npaBuiIa OOIICHUS CO CTAPIIUMHU
(yuuTensiMu) ¥ CBEPCTHUKAMHU
(IIKOJIbHUKAMH), TIPUHITATIBI
y4eOHOM TUCIUITIIMHBI 1
CaMOOpraHu3aIlux

[Moarpynna yrinepoaa

(bopmupoBanme nHTEpPECA K
MMPaKTHIECKOMY U3YUCHUFO
npodeccuii U Tpya pa3- IUNIHOTO
pona, yBaXKeHUue K Tpyay U
pe3yabpTaraMm TPyHdOBOU ASSATEITh-
HOCTH, B TOM YHCJI€ Ha OCHOBE
MMPUMEHEHHUSI TPEIMETHBIX
3HaHWHA IT0 XUMUH,

10

OO01Me CBOMCTBA METAIIIOB

(dbopMHUpoBaHUE OCHOB
HKOJIOTHYECKOH KyIbTYpHhI
COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO
MBIIIUICHUS




11

MeTauisl TJIaBHBIX U MOOOYHBIX MTOATPYIIT

dbopMupoBaHHE OCHOB
9KOJIOTUYECKOU KYJIBTYPBI
COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOIMYECKOT0
MBIIIJICHUSI

12

YTr11eB0o10PO 1B

HUCIIOJIb30BaHUEC BOCIIMTATCIBbHBIX
BO3MOJKHOCTEH COJIepKaHUs
y4eOHOT0 MpeameTa yepes
JEMOHCTPAIIHIO JIETSIM TPUMEPOB
OTBETCTBEHHOTO, TPaXKIAHCKOTO
HOBEJICHUS

13

Kucnopoacoaepxaiiue opraHuuecKue CoeTuHEHUs

HUCITIOJIB30BAHUEC BOCIIMTATCIBbHBIX
BO3MOYHOCTEU COJIEPKAHUS
y4eOHOTO MpeameTa yepes
JIEMOHCTPAITUIO JIETSM ITPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO
ITOBEICHUS

14

buonornuecku BaKHble OpraHUYECKHUe COeIMHEHUS (KUPBI, YTIIEBObI, OEIIKN)

15

Yenosek B MUPC BCIICCTB

(dbopMHUpoBaHKE IICHHOCTH
3I0POBOTO M O€3011acHOTO 00pasa
YKU3HU; YCBOCHHE MTPABHII
WH/IMBUYaJIbHOTO U
KOJUICKTHBHOTO 0€30T1aCHOTO
MIOBEJICHHS B YPE3BbIYaHHBIX
CUTYaIUX, YTPOXKAIOLIUX KUZHU U
37I0POBBIO JIIOEHU

W TOrosslii KOHTPOJIb 3HAHUI

Bcero
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