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PABOYAsS ITPOTPAMMA
[To XUMNUH
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B coorBercTtBrn ¢ ®I'OC 0CHOBHOTO 00IIIEr0 00PA30BAHMAL.




1. ITnanupyemwvie pe3ynvmamul 0c60eHuUs y4eoH020 npeomema «Xumusny.
JIMYHOCTHBIE Pe3yJbTAThI

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS IIPOTPAMMBbI OCHOBHOT'O O0IIIEro 00pa30BaHMs JOCTUTAIOTCS B X0/ 00yUEHHsI XUMHH B €IMHCTBE YU4EOHOU 1
BOCIIMTATCILHOU ACATCIIbHOCTU OpI‘aHI/BaI_[I/II/I B COOTBCTCTBUU C TPAAUTTMOHHBIMHU pOCCHfICKI/IMH COINMOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU
[IEHHOCTSIMU, TIPUHSATHIMH B OOIIIECTBE MPAaBUJIAMU M HOPMAMH MTOBEACHHUS, U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATH3AIIT
o0yyJaronmxcs

JIMyHOCTHBIE PE3YIBTATHEI OTPAXKAIOT C(bOpMHpOBaHHOCTB, B TOM YHCJIC B 4aCTH:

HanI/IOTI/ILIeCKOFO BOCIIMTaHUA

1) HEHHOCTHOTO OTHOIICHHS K OTEUECTBCHHOMY KYyJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIIC]MIO, IIOHMMAHHUs 3HAYCHUS XMMUYECKOH HayKH B
KHU3HU COBPEMEHHOT0 O0IIECTBa, CIOCOOHOCTHU BIIa/IeTh JIOCTOBEPHOH uHpopMaLueil 0 MepeioBbIX JOCTUKEHHUAX U OTKPBITUSAX MUPOBOIH U OT€UECTBEHHOM
XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONUCTBE MUpPa U OOIIECTBA,

I'paxxnanckoro BocruTaHus

2) MNpEaACTaBJICHHUA O COLOHWAJIbHBIX HOPMaxX MW IHpaBUIaX MCKINYHOCTHBIX OTHOIIICHUU B KOJUICKTUBE, T'OTOBHOCTHU K pa3Hoo6pa3H0171 COBMECTHOI
ACATCIIBHOCTH IIPU BBIITOJIHCHUHN y‘-Ie6HI)IX, IO3HAaBATCJIbHBIX 3a/la4, BBIIIOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘~IC6HI)IX IMPOCKTOB, CTPECMIJICHHUA
K B3aUMOIIOHUMAaHHWIO 1 B3aMMOIIOMOIIH B ITPOLICCCC 3TOM y‘IC6HOI71 JACATCIIBHOCTH, TOTOBHOCTHU OLICHUBATh CBOE IOBEACHUE U IMMOCTYIIKH CBOUX TOBapHIHCfI C
MO3UIWKU HPABCTBCHHBIX W IIPABOBBLIX HOPM C y‘IéTOM OCO3HaHUA HOCJ'IG,I[CTBI/II‘/'I INOCTYIIKOB;

IleHHOCTH HAy4YHOT'O ITO3HAHUS

3) MHPOBO33PEHUYECKUX IPEACTABICHUN O BEIIECTBE U XUMUYECKOM PEAKLUUU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKU U
COCTaBJISIIOLIMX OCHOBY JJIsi TMOHUMAaHUS CYIIHOCTH HAy4YHOM KapTUHBI MHpA; MPEACTaBIEHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS TMPHUPODI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEOii, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) TI0O3HABATEJIbHBIX MOTHBOB, HANpPaBJICHHBIX HA TMOJYyYEHHE HOBBIX 3HAHHUH MO XMUMHHU, HEOOXOTUMBIX UIsI OOBSICHEHUs HAOJIOAAEMBIX MPOIECCOB U
SIBIICHHUI;

5) NO3HABaTEJIbHON M MH(POPMAIIMOHHOHN KYJIBTYpbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEILHOM pabOThl C yUeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEpaTyp oM,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH MH(DOPMALIMOHHBIX TEXHOJIOTUH;

6) WHTEepeca K OOYYCHHUIO W TO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaM000pa30BaHUIO, UCCIEAOBATEIHCKON JCSITEIBHOCTH, K
OCO3HAaHHOMY BHIOOPY HAMPaBIEHHOCTH U YPOBHS 00YYEHHUS B JAIbHEUIIIEM;

7) @OpMHUPOBaHUS KYJIbTYpPHI 310POBbsI

8) OCO3HAHUA IIEHHOCTU KM3HHU, OTBETCTBCHHOI'O OTHOIICHHSA K CBOEMY 310POBbBIO, YCTAHOBKH Ha 3}10p0BLH71 06p33 KU3HU, OCO3HaHHUA HOCJ'IG)ICTBI/Iﬁ n

3



HETPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOIECHUS aTKOTOJs, HAPKOTUKOB, KypeHHUs ), HEOOXOIUMOCTH COOJIIO/ICHUS TTPaBUil 0€301TaCHOCTH MPU OOpaIIeHUH C
XUMHUYECKHMHU BEIIECTBAMH B OBITY M pealibHOU KU3HH;

TpynoBoro BocnuuraHus

9) KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIIEI0BATEIHCKOM, TBOPYECKOM M IPYTUX BHUIAX EATEIHHOCTH; UHTEpeca K
NPAaKTHYECKOMY M3YYEHHIO Mpodeccuil M Tpyaa pa3IuyHOTrO poja, B TOM YHCJIEe Ha OCHOBE NMPHMEHEHHUS MPEIMETHBIX 3HAaHUH 110 XMMHH, OCO3HAHHOTO
BBIOOPA MH/ANBUAYATIBHON TPAEKTOPHH ITPOIOJDKEHUS] 00pa30BaHMs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB
U IOTPEOHOCTEH;

DKOJIOTUYECKOTO BOCIIUTAHMS

10) SKOJIOIMYECKH L€JIeCO00pa3HOr0 OTHOLIEHUS K MPUPOJE KaK MCTOUYHUKY JKM3HM Ha 3emile, OCHOBE €€ CYILEeCTBOBaHMS, MOHMMAHUS LIEHHOCTH
3I0pPOBOTO M 0€30M1acHOrO 00pa3a >KW3HU, OTBETCTBEHHOT'O OTHOLICHUS K COOCTBEHHOMY (DM3MUYECKOMY M TICHXHUYECKOMY 3/I0pPOBBIO, OCO3HAHUS IIEHHOCTH
coOuTroIeHHsI TTpaBmi1 0€301aCHOTO MTOBEICHHSI ITPH PadoTe C BEIECTBAMH, a TAK)KE B CUTYAILIUAX, YTPOKAIOIINX 3I0POBBIO U )KU3HH JIO/ICH;

11) cIOCOOHOCTH MPUMEHATh 3HAHUS, NOJy4daeMmble NPU M3YYECHUM XUMUH, JJIS PELIEHUs 3ajad, CBA3AHHBIX C OKPYXAroUlel NpupogHOW cpenoi,
MOBBIIIEHUS YPOBHS 3KOJIOTMUYECKON KYJIBTYphI, OCO3HAHHUS TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM U MyTel UX PEUIeHUs MTOCPEACTBOM METOI0B

XHMHH;

12) 3KOJOrH4€CKOr0 MBIIIJICHUS, YMCHHA PYKOBOACTBOBATHCA UM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ U COIMaIbHOM IMPAKTHKCE .

MeTanpeaMeTHBIMH PE3yJIbTaTaAMU OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIET0 00pa30BaHUS SBIISIOTCS:

1. OBJIaJICHHE HABBIKAMH CaMOCTOSITEILHOTO MPHOOpPETEHUsI HOBBIX 3HAHWM, OpraHU3alliu y4eOHOU NeATeNbHOCTH, TIOUCKA CPEACTB &
OCYIIECTBIICHUS,
2. YMEHUE MJIaHUPOBATh yTH JOCTUKEHUS 1IeJIel Ha OCHOBE CaAMOCTOSITEIbHOTO aHAJIM3a YCIOBUM M CPEJICTB UX TIOCTUKEHUS, BBIACIATD

QIbTEPHATUBHBIE CIOCOOBI JIOCTHKEHHUSI 1M W BbIOMpaTh HambOosiee 3(P(HEKTUBHBIN CMOCO0, OCYIIECTBISATH IMO3HABATEIBbHYIO PEIIEKCUIO B
OTHOIICHUH JACHCTBHIA MO PEIICHNUIO YUeOHBIX U MO3HABATEIbHBIX 3a7au.

3. yYMEHHE TOHHMMAaTh MpoOJIeMy, CTaBUTh BOMIPOCHI, BBIABUIAaTh TUIOTE3Y, JaBaTh OINPEIEICHHUE IOHATUSAM, KIACCU(PHUIMPOBATH,
CTPYKTYpUPOBATh MaTepua, IPOBOIUTH IKCIEPUMEHTHI, apr'yMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO, (POPMYIMPOBATH BBIBOABI M 3aKIIFOUCHHUS;
4. YMEHHE COOTHOCHTHh CBOM JEHCTBHS C IUIAHMPYEMBIMH DPE3YJIbTaTAMM, OCYLIECTBJIATH KOHTPOJIb CBOEH AEATENBHOCTH B IIpOLECCEe

JOCTHIKEHUS pe3ysbTara, ONpeaessaTh CIocoObl ASHCTBUI B paMKax IMpeIOKEHHBIX YCIOBUHA M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEICS CUTYyaINEN;

5. (dbopMHUpOBaHUE U PAa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BAHUS MHCTPYMEHTOB U TEXHHUYECKUX CPEJCTB MH(OPMAIIMOHHBIX
TEXHOJIOTUH (KOMITBIOTEPOB M IMPOTPAMMHOI0 OOECHeYeHHs1) KaK MHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS KOMMYHHMKATHUBHBIX M IO3HAaBAaTEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUI;

6. YMEHHE CO3/aBaTh, IPUMEHSITh U IPeoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIENIM U CXEMbI JJI PEeLIeHUs] Y4eOHBbIX U MMO3HAaBaTEIbHBIX
3a1ad;



7. yMEHHUE U3BJIEKaTh HHPOPMAIIUIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIIOYAsl CPEACTBA MacCOBOM MH(MOPMAIIH, KOMITAKT-TUCKH Y9€OHOTO
Ha3HA4eHUs, pecypchl MHTepHeTa), CBOOOIHO MOJIb30BATHCS CIIPABOYHON JIMTEPATypOl, B TOM YHCIIE M Ha HJIEKTPOHHBIX HOCUTENSAX, COOIIOAATH
HOPMBI HTHPOPMAITMOHHOW N30MPATEITLHOCTH, STHKH;

8. YMEHHE Ha MPAKTUKE IMOJIb30BAThCS OCHOBHBIMH JIOTUYECKUMH MPUEMAMH, METOJaMU HAOIIOACHHS, MOJICITHUPOBAHUS, OOBSICHECHUS,
pelieHus nmpoosieM, IPOrHO3UPOBAHUS U IP.;

9. YMEHHE OpPTraHU30BBIBATh CBOIO JKM3Hb B COOTBETCTBHH C IMPEJICTABICHHUSAMH O 3I0POBOM 00pa3e >KWU3HM, MpaBaxX U OOS3aHHOCTSIX
rpa)x/IaHHuHa, ICHHOCTAX OBITHA, KYJIBTYpPbl U COLIMAILHOTO B3aUMO/ICHCTBUS;

10.  ymecHwHe BBIIOJIHATH TO3HABATEIBHBIC U IPAKTHYECKHUE 33JJaHUS, B TOM YHCJIC POCKTHHIC;

11.  ymeHHe caMOCTOATEIbHO U apTyMEHTHPOBAHO OI[EHUBATh CBOU JIEHCTBUS U IEUCTBUS OJHOKIACCHUKOB, COAECPKATEILHO 0O0OCHOBBIBAS

NPaBWIIBHOCTh WJIM OHMIMOOYHOCTH pe3yibTaTa U crocola IeHCTBU, aJleKBaTHO OILICHUBATh OOBEKTUBHYIO TPYAHOCTh Kak Mepy (pakTHUECKOro HiH
MPEIoIaraeMoro pacxo/ia pecypcoB Ha pelieHHe 3aauu, a TAK)Ke CBOM BO3MOYKHOCTH B JOCTH)KEHUH LIEJIH OTIPEIEIIEHHON CIIOKHOCTH;

12. ymenwue paborath B rpymnne — 3pQEeKTUBHO COTPYAHNYATh U B3aMMOJICHCTBOBATh HA OCHOBE KOOPJMHAIMU PA3IMYHBIX MMO3HLIUHN MPU
BBIpAOOTKE OOIIETr0 peIeHus] B COBMECTHOM IESATEIbHOCTH; CIyIIaTh HmapTHepa, (popMymupoBaTh W apryMEHTHPOBATH CBO€ MHEHHE, KOPPEKTHO
OTCTauBaTh CBOIO TO3UIMI0O M KOOPAMHHUPOBATH €€ C TO3UIMH MapTHEPOB, B TOM YHCJIE B CUTYallMHd CTOJKHOBEHHUS MHTEPECOB; MPOIYKTUBHO
paspemath KOHQIIMKTH HA OCHOBE y4€Ta WHTEPECOB M MO3UIUN BCEX €r0 YUYaCTHHKOB, IIOMCKA M OICHKH aJbTEPHATUBHBIX CIIOCOOOB pa3perieHus
KOH()JIMKTOB.

IIpeameTHbIMU pe3yabTaTaMu 0cBoeHUss OCHOBHON 00pa3oBaTENbHON MPOTrpaMMBbl OCHOBHOTO OOIIETO 0Opa30BaHMUS SBISIFOTCS:

1. hopmupoBaHHEe NEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IPEICTABICHUI O BEIIECTBAX, UX MPEBPALICHUSAX U MPAKTHYECKOM NPHUMEHECHUH;
OBJIa/ICHUE TIOHATUHHBIM aIapaToM U CUMBOJIHYECKUM S3BIKOM XUMHM;

2. OCO3HaHHE OOBEKTUBHO 3HAUMMOCTH OCHOB XMMHUECKOW HAyKH KakK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, XMMUYECKHMX INpeBpaIleHuit
OpPraHUYeCKHUX W HEOPraHWYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH JKUBOW M HEKMBOW MPHUPOJIBI; YIIIyOJIeHHE MPEICTABICHUH 0 MaTepHaIbHOM
€/IMHCTBE MUPA;

3. OBJaJileHHME OCHOBAMH XHWMHYECKOW TPAMOTHOCTH: CIHOCOOHOCTBIO aHAIM3HPOBATh M OOBEKTHBHO OIICHWBATh JKU3HEHHBIE CHTYAallWH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMHU 0€30MacHOro OOpalleHHs C BELIECTBaMH, HCIOJIb3YeMbIMH B IMOBCEAHEBHOM >KM3HU; YMEHHEM aHAJIM3UPOBATH U
IUTAHUPOBATH YKOJIOTHIECKH O€30MacHOe MOBEICHHE B IENSAX COePEKEHUS 3T0POBhS M OKPYKAIOIIEH CPEIbl;

4. dopmMHpoBaHHE YMEHHUH YCTaHABIMBATH CBSI3U MEXAY peajlbHO HAOII0JaeMbIMU XUMUYECKUMU SBJICHUSAMHU M MPOLIECCAMU, TPOUCKOISIIIUMHU
B MHUKPOMHpE, OOBSCHITh MPUYNHBI MHOTOOOpAa3usi BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHHS, a TAaK)KE 3aBUCUMOCTH IPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

5. mpuoOpeTeHHs OIbITa HCIIOJIF30BaHUS PA3IMYHBIX METOJOB HM3YYCHHUS BEIIECTB; HAOIIOJCHUS 32 WX MPEBpAIICHHSIMH TPU MPOBEICHUU
HECIIOKHBIX XUMUYECKHX IKCIIEPUMEHTOB C HCIIOJIb30BaHUEM J1a00paTOpHOro 000py10BaHUs U PUOOPOB;

6. yMeHHE OKa3bIBaTh IEPBYIO IOMOIIb INPH OTPABICHHUAX, OXOTax M JAPYIHMX TpaBMaX, CBSI3aHHBIX C BENIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHueM;

7. oBnameHWe TMpueMaMu paboThl ¢ MHPOpPMANHEH XMMHUYECKOTO COJEepKaHWs, MPEICTaBICHHONH B pa3HO (opme (B BHIE TeKcTa, (Gopmy,
rpaduKoB, TAOJUYHBIX TAaHHBIX, CXeM, (hoTorpaduii u 1p.)



8. cozmanue oCHOBHI i (OPMHPOBAHUS MHTEpECA K PACHIUPEHUIO M YIITyOJICHUI0O XUMHYECKUX 3HAHWW M BhIOOpA XMMHUHU KaK MPOPHUIHLHOTO
npeaMeTa Mpu Mepexosie Ha CTYNMEHb CpenHero (MOJHOro) ooOmero oOpa3oBaHMs, a B JaJbHEHIIEM M B KadecTBE cdepbl CBOE MPOpecCHOHATBH O
NeSITeIIbHOCTH;

9. ¢popmupoBaHHE TpEACTABICHUI O 3HAYCHWU XWMHYECKOM HAayKH B PEIICHHH COBPEMEHHBIX SKOJIOTUYECKHUX MpoOJieM, B TOM YHUCIE B
NPEJOTBPAICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod.

2. Cooeprcanue yueonozo npeomema «Xumus»

B cucreme ecrecTBeHHOHAYYHOTrO 00pa30BaHUs XUMUS KaK YUeOHBIH MTpeIMeT 3aHUMaeT Ba)KHO MECTO B MTO3HAHUU 3aKOHOB MPUPOIHI,
dbopMUPOBaHUN HAYYHOU KapTUHBI MUPA, CO3JAHUHA OCHOBBI XUMUYECKUX 3HAHUN, HEOOXOAUMBIX VISl TOBCEAHEBHOW KU3HU, HABBIKOB 3/I0POBOTO U
0€30IacHOTO JIUIsl YeJIOBEKa U OKPY’KAIOIIeH ero cpelbl 00pasa *KHU3HH, a TAK)KE B BOCIUTAHUHU SKOJIOTUUECKOU KYIbTYPHI.

VYcnemHocTh U3y4eHusl XMMUU CBSI3aHAa C OBJIAZICHUEM XUMHUYECKHUM SI3BIKOM, COOJIIOIEHUEM IIPAaBUII O€30MIaCHOCTH PpabOTHI ITPU BBIIIOJIHEHUT
XMMHUYECKOI'0 3KCIIEPUMEHTA, 0CO3HAHHMEM MHOI'OYHMCIICHHBIX CBsI3€il XUMHHU C IpYTHMHU NpeMeTaMU HIKOJIbHOro Kypca. IIporpamma Bkitodaer B ceOs
OCHOBBI HEOPraHUYECKON U oprannyeckoil xumun.l'1aBHOM uaeel mporpaMMsl ABJISETCS CO3/1aHHNE 0Aa30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUN 110 XUMUH,
BBIPKEHHBIX B (hOpMeE, COOTBETCTBYIOIIEH BO3PACTy 00yUarOIUXCS.

B COACPKaHNU NAHHOTO KypcCa IMPEACTABICHBI OCHOBOIIOJIAratomue XUMUYCCKUC TCOPCTUUCCKNUEC 3HAHH A, BKIIIOYAIOINUE U3YUCHUEC COCTaBa U
CTPOCHUSA BCUICCTB, 3aBUCUMOCTHU UX CBOMCTB OT CTPOCHUS, TPOTHO3UPOBAHHUE CBOICTB BCIICCTB, HCCIICIOBAHUC SaKOHOMepHOCTeﬁ XHUMHUYCCKUX
HpeBpaH_ICHI/Iﬁ u HYTeﬁ YHIpaBJICHHUA UMHU B LECJIAX ITOJYUCHUA BCUICCTB U MAaTCPHUAJIOB.

TeopeTnyeckyro OCHOBY U3y4EHHSI HEOPraHUYECKOM XUMHH COCTABIISIET aTOMHO-MOJIEKYJIsIpHOE yueHue, [lepunonnyecknii 3akon J1.11. Menneneesa ¢
KPaTKMMU CBEACHUSMH O CTPOCHHH aTOMa, BUJaX XMMHUYECKOH CBSI3U, 3aKOHOMEPHOCTEN TPOTEKAHU XUMHUYECKUX PEAaKLIUN.

B u3ydenun kypca 3HauUnTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: TPOBEICHUIO MPAKTHUECKUX U TAOOPATOPHBIX pabOT, OMUCAHUIO
pe3yIbTaTOB YUEHUYECKOTO IKCIIEPUMEHTA, COOTIOCHUIO HOPM U MPaBHJI O€301aCHOM pabOThl B XUMHUYECKOH JTabopaTopuu.

Peanmaul/m I[aHHOﬁ IIporpaMMmsal B IPpOLECCce 06y‘~I€HI/I$I ITIO3BOJIUT 06y‘-IaIOHII/IMC$I YCBOUTH KITHOUCBBIC XUMHWYCCKHNEC KOMIICTCHIIMN U IIOHATH POJIb U
3HAYCHHUC XUMUHU CPEAN APYTr'UX HAYK O IPUPOJICL.

COJAEP)KXAHME YYEBHOTI'O ITPEIMETA
8 kaacc (68 4.)

Pa3zpnen 1. OcHOBHBIE XMMHYECKHE NOHATHS (YPOBEHb ATOMHO-MOJIEKYISIPHBIX NpeAcTaBaeHui)(54 4.)



[Ipenmer xumuu. XuMHs KaK 4acTh €CTeCTBO3HaHHUs. BemiectBa M ux cBoicTBa. UucTelie BemiecTBa M cMecH. MeTOIbl MO3HAHHUS B XHUMUU:
HaOmroienue, sxcnepuMenTt. [lpuemsl 6e3onacHoil paboTel ¢ 000py0BaHuEeM U BemecTBaMu. CTpoeHHE TTaMEHH.

Yucteie BemectBa M cMecd. CrocoObl OUYMCTKM BEUIECTB: OTCTaWBaHHE, (UIBTPOBAHUE, BbIIAPUBAHME, KPUCTAJUIM3AIMS, TUCTHILISAIIMSL.
dusnueckue U XUMHUYECKUE SBICHUSA. XUMHUYECKUE peakiuu. [Ipu3Haku XMMUYECKHUX peaKIMil U yCIOBUS BO3HHUKHOBEHHUS M TEUCHUS XUMHUYECKUX
peaKkIui.

ATOMBI, MOJEKYIbl W HWOHBL. BemiecTBa MOJEKYISIPHOTO H HEMOJICKYJSIPHOTO CTpoeHus. Kpucrtammmdeckue W amopdHBIC BeEHIECTBA.
Kpucramnnueckue pemeTku: MOHHAsg, aTOMHas M MoOJeKyJspHas. [IpocTele M ClIOKHBIE BElIECTBA. XHWMHUYECKHI 3J€MEHT. MeTalibl U HeMeTasulbl.
AToMHas enuHuna Macchl. OTHOCHUTENIbHAs aTOMHas Macca. SI3bIK XUMHH. 3HAKM XUMHUYECKHMX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEIECTBA.
Xumuyeckue ¢opmyinbl. OTHOCUTENbHAS MOJEKyJsipHass macca. KauecTBEHHBIM M KOJMYECTBEHHBIN COCTaB BEIIECTBA. BBIYMCICHHUS MO XHMHUYECKUM
dbopmynaM. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA B CII0KHOM BELIECTBE.

BanenTHOCTh XUMHUYECKUX AJIeMEHTOB. OIpeiecHre BaJICHTHOCTH JIEMEHTOB 110 opMyiiaM OMHApHBIX coequHeHmnid. COCTaBIeHUE XUMUYIECCKIX
dbopMyn OUHAPHBIX COSTMHEHHI 110 BaJIEGHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yU€HHE. 3aKOH COXpaHeHHUs Macchl BemecTB. JKu3Hb u aestenbHocTh M.B. JlomoHocoBa. Xumuueckue ypaBHeHHS. THITBI
XUMUYECKHUX PEaKLUM.

Kucnopon.Haxoxnenne B mpupoze. Ilomydenune kuciopoga B J1abopaTopuu U MPOMbBIIUICHHOCTH. DuU3nMyeckue M XMMHYECKHE CBOWCTBA
kuciopoga. ['openne. Oxcunpl. I[lpumenenune kucnopona. KpyroBopor kucnopona B nmpupoge. O30H, amuioTponus kKuciaopoaa. Bo3ayx u ero cocras.
3amuTa aTMOC(HEPHOTO BO3yXa OT 3arPsS3HCHUM.

Bonopon. Haxoxnaenue B npupoje. [lonmyuenue Bogopona B 1aboparopuu U NpoMbIIieHHOCTH. Pu3nyecKkue U XMMUUYECKHe CBOWCTBA BOJOPO/IA.
Bonopon — BoccranoButens. Mepsl 6e30macHOCTH Mpu padoTte ¢ BogopoaoM. [Ipumenenue Bogopoaa.

Boma. Metozs! onpeneneHus: cocTaBa BOJbl — aHAMU3 U cuHTe3. Pusznueckue cBoicTBa BoJbl. Boga B mpupoie u cnocoObl ee 04ucTKH. Alparus
BOJIbl. XMMHUYECKHE CBOWCTBa BOJIbl. [IpumeHnenne Boabl. Boma — pactBoputTens. PacTtBopuMOCTh BemiecTB B BoAe. MaccoBasi J10dsi paCTBOPEHHOIO
BEIECTBA.

KonuyectBennbie orHomienuss B xumuu. KommyecTBo BemiectBa. Moabs. MomsipHas macca. 3akoH ABoraipo. MoJspHbIi 00beM Tra3oB.
OTtHocuTenbHAs MIIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS TA30B MTPH XUMHUECKHUX PEaAKIIHIX.

Baxxneiimme kiacchl HEOpraHUUECKUX coequHeHnid. OKCuapl: cocTas, Kiaccudukamms. OCHOBHBIE U KUCIOTHBIE OKCHIBbI. HOMEHKIaTypa OKCHIIOB.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA, MOJyUY€HHE U IPUMEHEHHUE OKCHUJIOB.

Iuppoxcunpl. Knaccuduxanusa rugpokcuaoB. OcuoBanusa. CoctaB. Illemoun um HepacTBopumble ocHOBaHus. Homenknatypa. dusmdeckue u
XUMHYECKHE CBOICTBa ocHOBaHMM. Peakiust HeliTpanuzanuu. [lonydenne u npuMeHeHne OCHOBaHUN. AM(OTEpHbIE OKCHJIBI U THAPOKCHIBI.

Kucnoter. Cocras. Knaccudukarus. Homenknarypa. ®uzndeckie 1 XUMHYECKHE CBOMCTBA KUCIOT. BBITECHUTENBHBIN PsIT METAJLIOB.

Comu. CocraB. Knaccuduxamnus. Homenknatypa. @usnueckue cBoiicTBa coneil. PacTBopuMocTh coneii B Boje. XUMHUYECKHE CBOMCTBA COJICH.
CrniocoOs1 nonyuenus coineil. [lpumenenue conei.

['eneTnueckasi CBA3b MEXKIy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCTUHEHMI.

Pa3nen 2. [lepuoguyeckuii 3aKoH U NepuoANYecKas cucreMa XuMmuieckux 3j1emeHToB J[.A. MenaeneeBa. Ctpoenune aroma (7 4.)



[lepBoHavanbHble MOMBITKK KJIAacCU(PUKALUU XUMHUYECKUX 3JIeMeHTOB. lloHATHE O Tpymmax CXOAHBIX 3JieMeHTOB. EcTecTBeHHBIE ceMmeicTBa
LIEJOYHBIX METAJUIOB M rajoreHoB. binaropoanelie ra3el. [lepuoanueckuii 3akon . M.Menzaeneesa. [lepuoguueckas cucrema Kak €CTECTBEHHO — HAYyYHOE
KJacCU(pUKalus XUMHYECKUX OdJeMeHTOB. TabmuuHas ¢dopma mpencraBieHus] KilacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. CTpyKTypa TaOIHIlbl
«[lepuonnyeckasi cuctema xuMmudeckux 3memeHToB J[.1. MenneneeBa» (kopotkast popma): A- u b- rpynmsl, nepuoisl. PU3HuecKuil CMBICIT MTOPSIKOBOTO
3JIeMEHTa, HOMepa Mepro/ia, HoMepa rpynmsbl (A7 3JIeMEHTOB A-TpyII).

CrtpoeHue aToMa: siApO U JIIEKTpOHHAsE 00osouka. COCTaB aTOMHBIX SIep: MPOTOHBI U HEUTPOHBI. M30TOmBI. 3apsii aTOMHOTO sJIpa, MacCOBOE
YHCII0, OTHOCUTENbHAs aToMHast Macca. CoBpeMeHHas (hOpMyJIUPOBKA MOHATUS «XUMUYECKHI 3JIEMEHT.

DneKTpoHHas 000JI0YKa aToMa: MOHATHE 00 PHEPreTUYECKOM YPOBHE (RJIEKTPOHHOM CJIOE), €r0 €MKOCTH. 3allOJIHEHUE DJICKTPOHHBIX CIIOCB Y
aTOMOB 3JIEMEHTOB IEPBOT0 — TPEThEro neprooB. CoBpeMeHHast pOpMyIUpOBKa MEPHUOIUIECKOTO 3aKOHA.

3HaueHue nepuoanveckoro 3akoHa. Hayuneie noctmxenus [[.M. MenpaeneeBa: ucnpaBieHHE OTHOCUTEIBHBIX AaTOMHBIX Mace, IpPEICKa3aHUe
CYILIECTBOBAHUSI HEOTKPBITHIX 2JIEMEHTOB, IEPECTAHOBKM XMMHUYECKUX 3JIEMEHTOB B Iepuoanydeckoit cucreme. XKuszup u nesrensnocts .M. Menneneena.

Pa3nen3. Ctpoenue BemectBa (7 4.)

DIIEKTPOOTPULIATETLHOCTh XUMHUUYECKUX 3JIEMEHTOB. OCHOBHBIC BHJIBI XMMUYECKOW CBSI3M: KOBAJICHTHAs HEIMOJSpHAs, KOBAJICHTHAs TOJISIpHAs,

MOHHAas. BaleHTHOCTH 3JIEMEHTOB B CBETE 3JEKTPOHHOU Teopuu. Ctenenb okucineHus. [IpaBuna onpenenenus cTerneHed OKUCIECHUs 3JIEMEHTOB.

JemoncTpanuun.O3HaKoMIIeHHE € Ja0OpaTopHBIM 000pyJdoBaHHeM; NpuéMbl Oe3omacHOil paboTel ¢ HUM. CHnoOcOObl OYHCTKU BELIECTB:
KpucTaILIM3aus, mucTiuisinus. HarpeBanue caxapa. HarpeBanue mapaduna. ['openne napaduna. BzanmopeiictBue pacTBOpOB KapOOHATOB HATPUS U
colsiHOM KucnoThl, cynbdara menu (ll) ruapoxcuaa nHatpusa. BzaumopeiicTBue cBexxeocaxaeHHoro ruapokcuaa meau (1) ¢ pactBopom Tioko3sl mpu
OOBIUHBIX YCJIOBUSIX U NPU HarpeBaHuu. lIprMepsl MPOCTHIX U CII0KHBIX BELLECTB B Pa3HBIX arperatHeix coctosiHusAX. Lllapocrep:kHeBble MOEIN MOJIEKY
MeTaHa, aMMHUaKa, BOIbl, XJIOPOBOJOPOa, okcua yriaepoaa |V. OnbIThl, MOATBEPkKAAIOLINE 3aKOH COXPAHEHUsI MacChl BEIIECTB.

[Tonyuenune u cobupanue KUciIopoJa METOAOM BBITECHEHHUS BO3IyXa U BOJbl. Y CIIOBUSI BOSHUKHOBEHUS U MpeKpalieHus ropeHus. [lonydenue o30Ha.
Omnpenenenue cocraBa Bo3ayxa.

[Tonyuenue Bonopoaa B anmnapare Kuma, mpoBepka BoJ1opo/ia Ha YUCTOTY, TOPEHNE BOJIOPOa Ha BO3JIyXe U B KUCIOPOE, COOUpaHUe BOOPO/Ia
METOJIOM BBITECHEHMSI BO3/1yXa M BOJBI.

Anamu3 Boasl. CuHTe3 BOAbl. B3ammonelicTBue BOJBI C HaTpUEM, KallblIUEM, MarHHUEM, OKCHJIOM KalbliMs, okcuaom yriepoxaa |V, okcumom
dochopa Vi ucnslTaHuE NOTYYEHHBIX pACTBOPOB MHIUKATOPOM. XUMHUYECKHUE COSAMHEHUS KOJTMUECTBOM 1 MOJIb.

OO0pa31bl OKCHIOB, KUCIIOT, OCHOBaHUM U cojell. HeliTpanuzanus ménoun KUcaoToi B NPUCYTCTBUU MHAUKATOPA.

dusnueckue CBOICTBA INEIOYHBIX MeTaioB. B3anMmojeiicTBue OKCHIOB HaTpusi, MarHus, (ocdopa, cepbl ¢ BOAOH, HCCIeAOBaHHE CBOWCTB
MOJIyYEHHBIX MPOIYKTOB. B3anMopeiicTBue HaTpus U Kanus ¢ Bogon. dusnyeckue CBONCTBA rajloreHoB. B3anumoeiicTBiue antoMUHUS ¢ XJI0pOM, OpoMoM
U MOJI0M.

ConocrtapneHue PU3NKO-XUMHUYECKUX CBOMCTB COSAMHEHHH ¢ KOBAJICHTHBIMU U HOHHBIMU CBSI3SIMH.

JlaGopaTopHble onbIThI. PaccMoTpeHue BenecTB ¢ pa3InyHbIMU (GU3UUYECKUMU cBOIcTBaMu. Pa3yienenue cMecu ¢ momornsio Mmaruuta. [lpumepsr
(bu3NYECKUX U XUMUUECKUX SBJICHUM.

O3HakomiieHHE ¢ 00pa3lamMH MPOCTHIX (METaIbl U HEMETAJUIbI) U CJIOKHBIX BELECTB, MUHEPAJIOB, TOPHBIX MOpoA. Pa3noskeHre 0CHOBHOTO
kapoonata menu (11). Peakius 3amenienus Meau Kene3oM.



O3HakoMJieHHe ¢ 00pa3aMu OKCHJIOB.
BsaumoneiictBre Bogopoaa ¢ okcuaom meu (11).
OnbIThI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAaHUH, aM(POTEPHBIX THAPOKCHIOB U COJICH.
IIpakTHyeckne padboThl
o [Ipuémbl 6e30macHoil paboThl ¢ 000pyAOBaHKEM U BemlecTBaMu. CTpOeHUE IIaMeHH.
e OuncTKa 3arpsA3HEHHON IOBapEHHOMN COJIU.
e [lostyyeHue 1 cBOICTBA KHUCIOpOaAA
e [TonyueHne BOJOpOAA U UCCIEOBAHUE €TI0 CBOMCTB.
e [I[puroroBiieHrE paCTBOPOB COJIEH C ONMpeIeTIEHHON MaCCOBOM J10JIEN paCTBOPEHHOIO BEIIECTBA.
e PenieHne skcnepruMeHTaNIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCIUHEHUI.
Pacuernble 3agaum:
Brruncnenre oTHOCUTENbHON MOJIEKYJIIPHOM Macchl BelecTBa 1o ¢popMylie. BeunciaeHne MaccoBOi JOIU 3JIEMEHTa B XUMUYECKOM
COCIMHEHUH. Y CTAHOBJICHUE MTPOCTEMIIel (POopMyIIbI BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.
Haxoxienne MaccoBoi J0JIM pacCTBOPEHHOIO BEILIECTBA B pacTBOpE. Briunciienne Maccbl paCTBOPEHHOIO BEIIECTBA U BOJIbI JIs1 IPUTOTOBJICHUS
pacTBOpa ONpeaeaEHHON KOHUEHTPALIMH.
Brruncnenue ¢ uCroib30BaHUEM MOHITHI «Maccay, «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00beM». OOBbEMHBIE OTHOLICHUS
ra3oB MPU XUMHUYECKUX PEAKIIHIX.
Brruncnenus mo XuMHYECKUM YPaBHEHUSIM MacChl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIIMH 110 Macce UCXOTHOTO BEIECTBA,
00BEMY MM KOJIMYECTBY BEIIECTBA, COJAEPIKAIIETO ONPENEIEHHYIO JOII0 IPUMECEH.
9 kaacce (68 4.)
Pa3nen 1. Muorooo6pa3sue xumudeckux peaxkuui (15 4.)

Knaccudukanus XMMHYECKUX PEaKIUil: peakiuu COeIUHEHUs, Pa3IoKeHHs, 3aMelleHusi, oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUU.
OkucnuTenb, BOCCTAHOBHUTENb, MPOLIECCHI OKHUCICHUS W BoccTaHOBIeHHs. CocTaBlieHHE YPAaBHEHHM OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
MOMOIIIBIO0 METOJIa SJIEKTPOHHOTO OanaHca.

TennoBbie 2(HEKTHI XUMUYECKUX PEAKIUNA. DK30TEPMHUYECKHUE M DHIOTEPMHUECKHE peakiuu. TepMOXHMMHUYECKHe ypaBHEHHs. Pacdersl mo
TEPMOXUMHUYECKUM YPABHEHUSIM.

CKOopOoCTh XMMHUECKUX peaklnil. PakTOphl, BAUSIONINE Ha CKOPOCTh XUMUYECKUX peakuuid. llepBoHadanbHOE MpencTaBIeHUE O KaTaln3e.

OO6patumsbie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

XUMHUYECKUE PEAKIIMA B BOJHBIX PacTBOpax. DIEKTPONHUTHI U HEAMeKTpoiauThl. Moubl. KaTtnonsl m anmoHbl. ['mapaTHas Teopusi pacTBOPOB.
DNEKTPOIUTHYECKAss IUCCOLMANNS KUCIOT, OCHOBAaHUH u coineil. Cradble U CUIIbHBIC ANIEKTpoIuThl. CTeneHp aucconuanyu. Peakiuyn noHHOTO oOMeHa.
VYcnoBust TeueHUs peakiii 'OHHOTO 0OMEHa /10 KOHITa. XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COSTUHEHUN B CBETE MPEJIC TABICHHI
00 DIIEKTPOIUTUIYECKON JUCCOIUAIIUN H OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. [loHsaTre o ruaponuse comneil.

Paszgea 2. Muoroo0pasue Bemectn (43 4.)

Hemerannbl. 'anorensl. [lonokeHune B MepUOAMYECKOM CUCTEME XHMMHMUYECKHX JJIEMEHTOB, CTpPOEHHME HMX aToMoB. HaxoxzaeHue B HpHUpOIE.

dusndeckue 1 XUMHUYECKHE CBOMCTBA TajoreHoB. CpaBHUTENbHAS XapaKTEepUCTHKA raioreHoB.[loydenne n npuMeHeHne ramoreHoB. Xiop. duzndeckue
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Y XMUMHUYECKHE CBOMCTBA xjopa. [Ipumenenne xynopa. XmopoBoaopoa. @uszndeckue cBoicta. [lonyuenune. ConsiHag kuciota u e€ conu. KauecTBeHHas
peakiys Ha XJI0pHUI-UoHbI. Pacrio3HaBanue Xi10pua0B, OpOMUIOB, HOAUIOB.

Kucnopon u cepa. [lonoxenune kucimopoaa U cepbl B IEPUOJUYECKON CUCTEME XMMUUYECKHUX 3JIEMEHTOB, CTPOCHHE UX aTroMoB. Cepa. AmioTponus
ceppl. dusnueckue u xumudeckue cpoiicTBa. Haxoxxaenue B mpupogne. Ilpumenenue cepsl. CepoBogopon. CepoBoaoposHas KHUCIOTa U €€ COJIH.
KauectBennast peakuus Ha cynb@ua-uonsl. Oxcun cepol (V). @usnueckue u xumuueckue cBoiictBa. [Ipumenenne. CepHUCTass KHCIOTa U €€ COJIM.
KauectBennas peakuus Ha cynbput-uoHsl. Oxcua cepsl (VI). CepHas xuciora. XuMHUUECKUe CBOWMCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHON CEPHOI
kuciaoTel. KadecTBeHHas peakids Ha Cyinb(ar-uOHb.. XUMHUYECKUE PEaKIUH, JIe)Kalllhie B OCHOBE MOJNYyYEHHUS CEPHON KHUCIOTHI B MPOMBIILICHHOCTH.
[IpuMeHeHne cepHON KUCIIOTBI.

A3zot u docdop. Ilonoxenue azora u dpocopa B NEpUOAUUECKON CHCTEME XUMHUECKHUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, GU3NYECKUE U
XUMHYECKHE CBOMCTBA, MOJy4yeHHe U npuMmeHeHue. KpyroBopor azora B mpupoae. AMMuak: (QU3MUYECKHMe M XUMHUYECKHE CBOWCTBA, MOJNyYEHHE H
npuMmeHenue. Coau aMMOHMS. A30THas KUCJIOTa UM ee cBoicTBa. OKHCIMTENbHBIE CBOWCTBA a30THOM KHUCIOTHL. [lodydeHue a30THOH KHUCIOTHI B
naboparopun. XUMHUYECKHE PEaKIUU, Jie)Kallue B OCHOBE MOJYYCHHS a30THOM KHUCIOTHI B MPOMBINUIEHHOCTH. [Ipumenenne a3oTHoM kucnotbl. Conu
A30THOM KHUCIIOTHI U UX MPUMEHEHHUE. A30THBIC YI0OPEHHUSI.

®ochop. Amnorponus dochopa. Pusznueckue u xumudeckue cpoiictBa Qochopa. Oxcua dochopa (V). docdhopHas kucioTa U €€ COIU.
dochopHble ynoOpeHHs.

VYrinepon u kpemuuil. Ilonoxxenue yriiepoga U KpeMHHUSI B MEPUOAMYECKON CHUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHME UX aTOMOB. YTJIEpPOJ.
Amtotponust yriepona. Dusnyueckne W XUMHUYECKHE CBOWCTBA yriepona. AjcopOius. YrapHbld ras, CBOHWCTBA W (PU3UOJIOTHYECKOE IEHCTBUE Ha
OpraHu3M. YTJEKHUCIbIH ra3. YroibHas KUcioTa u ee coinu. KauecTBeHHbIe peakiiuu Ha kKapOoHaT-uoHbl. KpyroBopot yriepona B mpupoje. Opranudeckue
COCIMHEHMS YIIIEpOoAa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. Llemenm.

Mertamibl. [lonoxkeHrne METAIIIOB B NEPUOJAMYECKON CUCTEME XMMHUUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. MeTamndeckas cBsizb. OU3nyueckue
CBOMCTBa METaUIOB. Psl akTUBHOCTH METayUIOB(AJIEKTPOXUMUYECKUHN DSl HAMPSDKEHUH METalioB). XUMUYECKHE CBOMCTBa MeTauioB. O01mue crnocoob
nojiyuyeHusi MetayuioB. CIijiaBbl METaJJIOB.

[I{emounsle Metayibl. [lomo)keHHWe MIENOYHBIX METAUIOB B IEPUOAMYECKOM CHUCTEME, CTPOEHHME HuX aroMoB. HaxoxaeHune B
npupoje. Pu3nueckre 1 XMMUYECKUE CBOMCTBA IIETOYHBIX METAILIOB. [IpuMeHeHNE MIETOYHBIX METAJIOB U UX COSTUHEHUH.
[[{enounozemenbHble MeTauibl. [loJ0KeHHE NIENTOYHO3EMENbHBIX METAUIOB B NEPUOJUYECKOW CHUCTEME, CTPOCHHE HMX aTOMOB.

Haxoxnenue B mpupoje. Maruuit u Kanblui, NX BaxkHeWe coequHeHus. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil. [lonoxeHnue anrOMUHHS B NMEPUOIMYECKOM CHUCTEME, CTpoeHHEe ero aroma. Haxoxnenue B mpupone. dusmueckue u

XUMHUYECKHE CBOICTBa amoMunus. [Ipumenenue anmomuaus. AMDOTEPHOCTh OKCHJIA U TUAPOKCUIA aTIOMUHUS.

Kenezo. ITonoxenue xene3a B IEpUOAUIECKON CUCTEME, CTpOeHHE ero aroMa. Haxoxzaenue B npupozae. Pusnveckue 1 XUMUYECKHE CBOWCTBA
xKenesza. Baxnelre coeTMHeHNUs Kene3a: OKCUIbI, TUAPOKCcU bl U comu kenesa (1) u xenesa (111). KauecTBeHHbIE peakiiny Ha HOHBI.

Paspnen 3. Kparkuii 0030p BaskHeiimux opranudecknx semects (10 4.)
[Ipeamer oprannueckoir xumun. HeopraHnyeckne u OpraHMYECKHE COSAMHEHUsS. YTJIEpOJ — OCHOBA KHU3HH Ha 3emie. OCOOEHHOCTH CTPOCHHS
aToma yrjiepoja B OpraHM4eCKUX COECIMHEHUSIX.
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VYraeBogopoasl. IlpenenbHble (HAaCBIIEHHBIE)YIIIEBOIOPOAbl. MeTaH, 3TaH, MponaH — IPOCTEHIINE PEACTaBUTENN MPEAEIbHBIX YIIEBOA0POIOB.
CrpykTypHble (OPMYIBI YIIIEBOAOPOIOB. ['OMOIOTHYECKUN P TPEACTbHBIX YIIeBOAOPOAOB. ['omonorn. @u3nuecKkue M XUMHYECKHE CBOICTBa
IIPElENbHBIX YTIEBOAOPOAOB. Peakniny ropenus u 3amemenus. Haxoxaenue B Ipupoje NpeAeabHbIX yriieBogopoaoB. [Ipumenenue merana.

HenpenenbHble (HEHACBILIEHHBIE) YIIEBOAOPOAbl. OTUIIEHOBBIM psJi HENPENCNbHBIX YIVIEBOAOPOAOB. OTmieH. Dusnueckue u
XUMHUYECKHE CBOMCTBa »TWiIeHA.Peakunsa npucoennHenus. KaduectBeHHble peakiuu Ha »TwieH. Peakuus nonmmMepusanuu. ITommaTuiien.
[TpumeHeHne aTUIICHA.

ALIETUIIEHOBBIN psiJ] HETIPENEIbHBIX YIIIEBOAOPOI0B. AueTuieH. CBolicTBa alieTuiieHa. [IpumeHeHue aneTuieHa.

[TpousBoansie yrieBonoponoB. KpaTkuii 0030p OpraHM4ecKUX COCTUHEHUH: OJHOATOMHBIE CIUPTHI(METAHOJ, YTAHOJIMHOTOATOMHBIC
CHHPTH (3THICHIJIMKONIb, TIHALEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbHHAs, YKCYCHAas), CIOXHBIE 3(UPBI, KUPBI, yIJIeBOAbI (TIIOKO03a,
caxapo3sa, KpaxmaJl, LIeJUII0JI03a), aMHHOKHUCIIOTHI, OenKku. Poib 6eIKoB B OpraHusMe.

Ilonstue o BBICOKOMOJICKYJIIPHBIX BCHICCTBAX. CprKTypa MMOJIMMEPOB: MOHOMCp, MNOJUMEDP, CTPYKTYPHOC 3BCHO, CTCIICHb IOJUMCPU3AIUH.
HOJII/IE)TI/IJICH, IMOJIMITPOIIHJICH, ITOJIMBUHUJIXJIOPUA.

JdemMoHcTpaumuu:

ITprmepsl 5K30- ¥ SJHIOTEPMUYECKUX PEAKLUH.

B3anmopeicTBre IUHKA C COISHOM M YKCYCHOM KHCIIOTOW. B3anMonencTere rpaHyIMpoBaHHOTO [IMHKA U IUHKOBOW IIBUIN C COJISTHOM KHUCIIOTOM.

B3aunmoneiicrBue okcuna meau (I11) ¢ cepHoii KMCI0TON pa3HOI KOHIEHTpALMU IPU Pa3HBIX TEMIEpaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE.

["'opeHue cepbl B pacIuIaBICHHOMN CEIUTPE.

HcnpiTaHue pacTBOPOB BELIECTB HA AJIEKTPUUYECKYIO IIPOBOIUMOCTb.

JIBUKEHNE HOHOB B JIEKTPUUYECKOM I10JIE.

DuU3NYeCKne CBOWCTBA TAJIOTEHOB.

[TosryueHune XJ10poBOIOPO/Ia U PACTBOPEHHUE €TO B BOJIE.

AmnotponHsle Moaudukanuu cepsl. OOpa3Lbl NPUPOAHBIX CYIb(UIOB U CYNIb(ATOB.

[Tony4yenne amMmMuaka 1 ero pacTBopeHue B Boje. O0pasiibl MPUPOIHBIX HUTPATOB UdochaToB

Mopnenu kpucTaUIMYECKUX perérokanmasa u rpagura. Odpasibl NpupOAHbIX KapOOHATOB M CUIIMKATOB

OO0pa3ipl BXXHEHIINX COCTUHEHUN HATpUS, Kalus, MPUPOJIHBIX COEIMHEHUNH MarHus, KajbliMs, allOMUHMS, pylaMu >xene3a. B3aumopelcTsue
IIEJIOYHBIX, IIE€JIOYHO3EMENIbHBIX METAIIJIOB U aTIOMUHUS ¢ BOJoH. CKuranue xeinesa B KUCIOPO/IE U XJIOpe.

Mogenn MOJEKyll OpraHHMYecKMX COoeAMHEHHH. [opeHMe yriaeBogopoJoB U OOHapyKeHHe NpPOAYKTOB HX ropeHus. [lomyuenue
stuneHa.KauecTBeHHas peakuys Ha STHIICH.

PactBopenue aTriI0BOrO criupTa B Bojie. PacTBopeHue rimnepyuHa B BOAE.

[Tonyyenue u CBOMCTBA yKCYCHOM KUCIOTHI. VcciienoBanne CBOKCTB JKUPOB: PACTBOPUMOCTD B BOJIE M OPraHUYECKUX PACTBOPUTEINSX.
KauecTBeHHBIE peaKkIIMK Ha TIIIOKO3Y U KpaxMal.
O06pa3upbl U3eIuii U3 NOJUATHIIEHA, TOJIUIIPONUIIEHA, TOJIMBUHUIIXIIOPUAA.
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IIpakTnyeckue padborTbi:
W3yuyenue BIUSHUS YCIOBUM IIPOBEICHUS XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.
Penienne sxcriepuMeHTanbHBIX 3a1a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUN KAK 3JICKTPOIUTOBY.

JlaGopaTopHble ONBITHI:

Peakmin oOMeHa MeX Iy pacTBOpaMH AJIEKTPOJIUTOB.

BrITecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COSAMHEHUH.

O3znHakomMyieHHE ¢ 00pa3liaMu cepbl U € MPUPOTHBIMHA COCTUHECHUSIMHU.

KauectBennsle peakiuu cynbdua-, cylbPur- u cynbdaT- HOHOB B pacCTBOpE.

B3auMmozeiicTBre cojieli aMMOHHUS CO IIIEJTOYaMHU.

KauectBennas peaxius Ha yriIeKUCIbII ras3.

KauecTBeHHble peakiiu Ha KapOOHAT-HOHBI.

N3yuenue oOpasioB MeTaiioB. BzaumoneiicTBiue METaIOB ¢ pacTBopaMu cosieil. O3HaKOMJIEHHE CO CBOMCTBAMU U MIPEBPAIICHUSIMU KapOOHATOB U
ruapokapOonaroB. [lonyuenune ruipokcuia amOMUHUS U B3aUMO/ICHCTBHE €0 C KMCIIOTaMHU U 1ienouyamu. KauecTBeHHbIe peakiiuy Ha HOHBI F e u Fe®'

IIpakTnyeckue padboTbi:

ITonmy4yenue COITHON KUCIIOThI U U3y4YEHUE €€ CBOMCTB.

Pemenne skcnepuMeHTaIbHBIX 3a/1a4 110 TeMe «Kuciaopon u cepa»

[Tony4yeHne aMmMuaka M U3y4eHHE €TO CBOMCTB.

[Tony4yenue okcuna yriepoaa (V) u usydenue ero cBoiicts. PacroznaBanue kapOOHATOB.
Pemenne skcriepuMeHTATBHBIX 3319 IO TeMe «MeTayutbl 1 X COSTMHEHUS.

Pacuernsble 3agauu:
Brrunciienus 1o TepMOXUMHAYECKUM YPAaBHEHUSIM PEAKLIUM.
BBI‘II/ICJ'IGHI/ISI 10 XUMHUYCCKUM ypaBHeHI/IﬂM MacCcChlI, O6”I)éMa WJINn KOJIN4YECTBA BEHIIECTBA OJHOTO U3 HpOJIYKTOB peaKHI/II/I II0 MacC€ HUCXOIHOIO
BellecTBa, 00BEMY UM KOIMYECTBY BEIIECTBA, COAEPIKAIETO ONPEACTEHHYIO IO MPUMECEH.

HpaKTI/I‘lCCKI/Ie pa60TBI CTPYIIIMPOBAHLI B OJIOKM —XUMUYECKHUE MMPAKTUKYMBbI, KOTOPBIC CIYKAT HC TOJIBKO CPCACTBOM 3aKPCTIJIICHUA YMCHI/IP'I u
HAaBBIKOB, HO TaKKXC€ U CPEACTBOM KOHTPOJIA 3a KAYECTBOM HMX C(i)OpMI/IpOBaHHOCTI/I.

ININTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
OcHOBHbBIE MOHATHS XUMUHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MIPEJICTaBICHUN)

BhInmyckHUK Hay4uTCS:
* ONUCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, FA3000pa3HBIX BEILECTB, BBIIEISAA UX CYIIECTBEHHbIE PU3HAKH,
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* XapaKTEepU30BaTh BEILECTBA IO COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh NPUYMHHO-CIICICTBEHHBIC CBSA3H MEXAY JNaHHBIMH
XapaKkTEepUCTUKAMHU BEILECTBA,
* PpacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKMX IOHATHH: aTOM, MOJIEKYJIa, XMUMHUYECKHUH DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE
BEILECTBO, BAJICHTHOCTb, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;
* M300paxaTh COCTaB IPOCTEHIIMX BELIECTB C MOMOIIBIO XMMHUYECKMX (OPMYJ M CYIIHOCTh XUMHUYECKUX PEAKLUH C MOMOIIbIO
XUMUYECKHUX YPaBHECHU;
* BBIYMCIATH OTHOCUTENIBHYK) MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB, @ TaKXE MAacCOBYIO JIOJII0 XUMUYECKOIO 3JIEMEHTAa B
COCIMHECHUSX;
* CpaBHHUBaThb 10 COCTaBY OKCHJbl, OCHOBaHMsI, KMCJIOThI, COJM; KIacCU(UIMPOBATH OKCHJbl U OCHOBaHMS 10 CBOMCTBAM, KHMCJIOTBI MU COJIM — IIO
COCTaBy;
* ONKCHIBATh COCTaB, CBOMCTBA U 3HAYEHUE (B IPUPOJIE U MPAKTUUECKON NEATENBHOCTH YEJIOBEKA) IPOCTHIX BEIIECTB — KHUCIOPO/ia U BOJIOPOAA;
* JaBaTb CPaBHUTEIIBHYI0 XapaKTEPUCTUKY XMMMUYECKUX 3JEMEHTOB M BAXHEUIINX COCIMHEHUN €CTECTBEHHBIX CEMEHCTB IIEIOYHBIX METAJIOB U
raJOreHoB;
* I10JIb30BaThCsl JA0OPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKON IOCYI0M;
* TIPOBOJMTH HECIIOKHBIE XMMUYECKHE OIBITHI M HAOIIOACHUS 32 U3MEHEHUSIMHU CBOWCTB BEILECTB B MPOLIECCE UX MPEBPALICHUI; COOMOIATh MpaBHUia
TEXHUKU 0€30IIaCHOCTH NP MPOBEIEHUH HAOIIOJCHUN U OIIBITOB;
* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI M MIENOYH, MOJIB3YSICh WHAMKATOPAaMH; OCO3HABATh HEOOXOAMMOCTH COOINIIOJCHHS Mep Oe30MacHOCTH IPH
0OpalleHn! C KMUCIOTaMH U ILeI0YaMHu.
BbIITyCKHMK ITOJIy9UT BO3MOKHOCTh HAYYUThCS:

* IpaMOTHO OOpamiaThbcs ¢ BEUIECTBAMU B IOBCEAHEBHON KHU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHS TPABUII SKOJIOTH - YECKU 0€30MacHOr0 MOBEACHUS B OKPY’KaIoLIed IPUPOIHOH cpere;

* ITIOHUMAaTh CMBICII U HCO6XOI[I/IMOCTB CO6J'IIOI[€HI/I$I npeﬂnncaHHﬁ, npeajara€MbiX B MHCTPYKHUAX IO HCIIOJB30BAHHIO JICKAPCTB, CPEACTB OLITOBOM
XUMHUU U JP.;

* HCIIOJBb30BaTh HpI/I06peTéHHBIe KIIIOYCBLIC KOMIICTCHTHOCTU IIPU BBIITOJHCHUU HCCICAOBATCIBCKUX ITPOCKTOB I10 HU3YYCHUIO CBOfICTB, croco00B
MIOJIyYEHUS U paCIlO3HaBaHUS BEILECTB;

¢ pasBUBATb KOMMYHHUKATUBHYIO KOMIICTCHTHOCTb, UCITIOJIB3YA CPCACTBA YCTHOT'O U IMMCbMCHHOT'O O6HICHI/I$I, IPOABJIATE TOTOBHOCTb K YBAKCHHIO WHOM
TOYKHU 3pEHUs TIPU 00CYKJICHUH PE3Y/IbTaTOB BHIMOIHEHHON PabOThI;

* 00OBEKTHUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCIICCTBAX W XHMHYCCKHUX IIPOHECCaAX, KPUTHUUCCKH OTHOCHUTHCA K HCGBI[OHay‘IHOﬁ I/IHq)OpMaHI/II/I,
HEe100pOCOBECTHON peKJlamMe, Kacarollencs: HCIIOJIb30BaHMsI Pa3InYHbIX BEIIECTB.

[lepnonueckuil 3aKOH U IEPUOINYECKAsl cucTeMa XUMH4YecKkuXx inemMeHToB Jl. . MenneneeBa. CTpoeHue BelecTBa

BrinmyckHuK Haydures:

* KJIacCH(PHUIIMPOBATH XUMUYECKHUE DJIEMEHTHI HA METaJIIbl, HEMETAIIJIbI, DIEMEHTBI, OKCUIBI i TUAPOKCUIBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIC DIIEMEHTHI
(ra3pl) Ul OCO3HAHMS BAXKHOCTH YIOPSA0YEHHOCTH HAYYHBIX 3HAHMUIA;

* packpbIBaTh CMbICI Iepuoauyeckoro 3akona /. 1. Menneneena;
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* ONMCHIBATh U XapaKTePU30BaTh TAOINYHYIO (POPMY NEPUOAMUECKON CHCTEMBI XUMUYECKUX JIEMEHTOB;

* XapakTepU30BaTh COCTAB ATOMHBIX SAJE€P M PACIPEICICHUE YHUCIA DJJIEKTPOHOB II0 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX
3JIEMEHTOB MaJIbIX IEPUOJOB EPUOJUUYECKON CUCTEMBI, a TAKXKE KA U KAJIbLUS;

* pa3nIMyaTh BUJbI XMMUYECKOU CBSI3M: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO HEIIOJISAPHYIO M METAIUIMYECKYIO;

* M300paxathb 3IEKTPOHHbIE (POPMYJIBI BEIIECTB, 00pAa30BaHHBIX XUMUYECKUMU CBSI35IMH Pa3HOIO BUAA;

* BBIABIAITH 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT CTPOECHUSI €r0 KPUCTAIMYECKOW pemeETKH (MOHHOM, aTOMHOM, MOJIEKYJISPHOM,
METaJUIMYECKON );

* XapaKTepU30BaTb XUMHUYECKHUE JJIEMEHTBI M UX COCIMHEHMS HAa OCHOBE IIOJIOKCHMS JJIEMEHTOB B IEPUOJUYECKOM CHCTEME U
0COOEHHOCTEH CTPOEHUS UX aTOMOB;

* ONMCHIBATH OCHOBHBIE MpPeANOCHUIKM OTKpbITHA [I. M. MenzaeneeBblM NEPHOAMYECKOTO 3aKOHA M NEPHOAUYECKON CHUCTEMBI
XUMHYECKHX 3JIEMEHTOB U MHOT000Pa3HYI0 HAYYHYIO I€ATEIIbHOCTh YIEHOTO;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAUYECHUE INEPUOAMYECKOTO 3aKOHA M IEPUOANYECKOM CHCTEMBl XUMHYECKHX
anemenToB /I. 1. Menpeneena;

* OCO3HABaTh HayYHbIE OTKPBITUS KaK PE3yNbTaT JUIMTEIbHBIX HAOMIOIEHUH, ONIBITOB, HAYYHOU MOJIEMHUKH, IPEOJOJICHUS TPYAHOCTEH U
COMHEHUH.
BBIITyCKHMK MOJTYyYUT BO3MOXHOCTb HAyYUThCSL:

* OCO3HABaTh 3HAYEHHE TCOPECTUYECKUX 3HAHUHU JUIA NPAKTHYECKOH eI TEIbHOCTH YEI0BeKa,

* OIKCHIBATH N3yYCHHBIE OOBEKTHI KAaK CUCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOT'O aHAJIN3a;

* TPUMEHATH 3HAHUS O 3AKOHOMEPHOCTSIX EPHOANYECKON CHCTEMbl XMMUYECKUX DJIEMEHTOB /ISl OOBSICHEHHS U TIPE/IBUICHUS CBOWCTB
KOHKPETHBIX BEUIECTB;

* pa3BUBaTh MHPOPMALMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM YIIyOJIeHUS 3HAaHUHM 00 UCTOPUHU CTAHOBIIEHUS XMMUYECKON HayKu, e&
OCHOBHBIX TMOHATHH, MEPUOIUIECKOTO 3aKOHA KaK OJHOTO W3 BaXHEUIIMX 3aKOHOB TPHUPOJBI, @ TAK)KE O COBPEMEHHBIX TOCTH)KEHUSX
HAYKU U TEXHHUKH.

MHoroo6pasue XuMH4YECKIX peaKuil

BrinyckHUK HAayuuTCA:
* OOBSCHATH CyTh XUMHUYECKUX MPOIIECCOB;
* Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHA;
* yCTaHABIMBATh MPHHAJIKHOCTh XUMUYECKOW PEaKIUU K ONPeAeIEHHOMY TUITY 110 OJHOMY M3 KJIACCH(UKAIMOHHBIX MPU3HAKOB: 1)
M0 YUCIY U COCTaBY MCXOAHBIX BEIIECTB M MPOAYKTOB peakluu (peaklHH COEIUHEHMsSI, pa3lIo’KEHHUs, 3aMelleHus U oOMeHa); 2) 1o
BBIICTICHUIO WJIM TIOTJIOIIEHUIO TEIUIOTHI (peakiuH SK30TEPMHUYECKHE M SHIAOTEPMHUYECKHE); 3) MO M3MEHEHHWIO CTEleHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB (OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIC pEaKIuu); 4) mo 00paTHUMOCTH Tporiecca (peakiuu oOpaTuMbie |
HEOOpaTUMBIE);
* Ha3bIBaTh (PAKTOPHI, BIUSIONMINE Ha CKOPOCTh XUMHUECKUX PEaAKIIH;
* Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;
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* COCTaBJIATh YPAaBHEHUS 3JICKTPOJIUTHUECKOW TUCCOLMALMU KUCIOT, MIEJI04YeH, COel; MOJHbIe U COKpAIlEHHbIC NOHHBIE YPABHEHUS
peakuuii 0OMeHa; ypaBHEeHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* MPOTHO3MPOBATH MPOJIYKTHl XUMHUYECKUX peakLuil no GopMysamM/Ha3BaHUSIM UCXOJHBIX BELIECTB; ONPEAEIATh UCXOHbIEC BEIECTBA
1o (hopMysaM/Ha3BaHUSAM MPOYKTOB PEaKIUH;

* COCTaBJIATh YPaBHEHHs pEaKIil, COOTBETCTBYIOIIUX IOCIEI0BATEIbHOCTH («IIEMOYKE») MPEBPALICHUN HEOPraHM4YEeCKUX BEILIECTB
pa3IMYHbIX KJIACCOB;

* BBIABJIATH B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOLINE O IPOTEKAaHUU XUMUYECKON peaKiiy;

* TOTOBUTBH PAaCTBOPBI C ONPEAECIEHHON MACCOBOM J0JIEH PAaCTBOPEHHOIO BEILIECTBA,

* ONpEAENATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOUEH 110 U3MEHEHHIO OKPACKH WHAMKATOPOB;

* IPOBOAUTH KAUECTBEHHbIE PEAKIIMHU, TOATBEPXKIAIOIINE HAJTMUUE B BOAHBIX PACTBOPAX BEILECTB OT/EIbHBIX KATHOHOB U aHHOHOB.
BblnycKHUK OJTyYUT BO3MOKHOCTh HayUUThCS:

* COCTaBJIATH MOJIEKYJISIPHBIC U ITOJIHBIC HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHHUSIM;

* INPUBOAUTH NPUMEPHI PEAKLUH, NOATBEP)KIAIOLIMX CYIECTBOBAHUE B3aUMOCBSI3M MEXAY OCHOBHBIMM KJIACCaMU HEOPraHMYECKHX
BEILECTB;

* MPOTHO3HMPOBATh PE3yJbTaThl BO3ACHCTBUS PA3IUUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peaKIiy;

* MPOTHO3MPOBATH PE3YIbTATHI BO3ACHCTBUS PA3TUYHBIX (PAKTOPOB HA CMEIIEHNE XMMHYECKOTO PABHOBECHSI.

MHoroo0pasue BelecTB

BeinmyckHUK Hay4uTCs:

* onpeaciisiTb NPUHAAJIIC)KHOCTh HCOPraHMYCCKUX BCHICCTB K OJHOMY M3 H3YUCHHBIX KHaCCOB/prrIH: METalJIbl KU HEMETAJlJIbl, OKCHUIBI,
OCHOBAaHUs, KUCJIOTHI, COJIN,

* COCTaBIATH (POPMYJIBI BELIECTB MO UX HA3BAHUM;

* ONpENEeNATh BAJIGHTHOCTb U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTAaHUUECKUX COEANHEHHH 10 BaJIEHTHOCTSIM M CTENIEHSIM OKMCJIEHHUS 3JIEMEHTOB, a TaKXXe 3apsaaM HOHOB,
YKa3aHHBIM B Ta0JIMIle paCTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs (PU3NYECKMX U XMMHUYECKUX CBOWCTB MPOCTHIX BEIIECTB (METAUIOB U HEMETAJUIOB) U HUX
BBICILIMX OKCHJIOB, 00pa30BaHHBIX 2JIEMEHTAMHU BTOPOTO U TPETHETO NEPHUOOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIJISl TPYIIIT OKCUIOB: KHUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTepHbIE JUII Ka)XJIOro U3 KJIACCOB HEOPraHWYECKHX BELIECTB (KHCIOT, OCHOBaHMIA,
coliei);

* TIPUBOIUTH NPUMEPHI PEAKIINN, TOATBEP)KIAIOIINX XMMUUECKHE CBOMCTBA HEOPTaHNYECKUX BEIIECTB: OKCUOB, KMCIOT, OCHOBAaHUHN U
coJIei;

* OIPEAEIATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUSAX;

* COCTAaBJIATDH IEKTPOHHBIN OanaHC (U1l U3YYEHHBIX peakluil) Mo MpeI0KEHHBIM CXeMaM peaKIItii;
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* TMPOBOJUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XMMHUUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

* IMPOBOJUTH Ja0OPATOPHBIE OIBITHI MO MOITYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB: BOJOPO/IA, KUCIOPOAA, YTICKUCIOTO Ta3a,
aMMUaKa; COCTaBIISATh YPABHEHUSI COOTBETCTBYIOIINX PEAKLIUH.
BpinycKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCSI:

¢ IPOTHO3UPOBATh XUMHUUYECCKHC CBOMCTBaA BCIIICCTB HA OCHOBC MX COCTaBa U CTPOCHUAA;

¢ IIPOrHO3HUpPOBATH CIIOCOOHOCTH BCIHICCTBA MPOABJIIATL OKHUCIWUTCIBHBIC WM BOCCTAHOBHUTCIIBHBIC CBOICTBa C y‘léTOM CTCIICHEH
OKHCJICHHSA 3JICMEHTOB, BXOAAIIHUX B €0 COCTaB,

* BBISABIISTH CYIIECTBOBAHUE TEHETUYCCKOW CBSI3U MEXIY BEUIECTBAMH B PSIY: MPOCTOE BEIIECTBO — OKCHJI — KHUCIIOTa/ TUIPOKCUT] —
COJIb;

* XapaKTepu30BaTh 0COOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOI U a30THOW KUCIIOT;

* NPUBOJIUTH IIPUMEPHI YPAaBHEHUH peakiMid, JIe)KAIMX B OCHOBE MPOMBIIIICHHBIX CIIOCOOOB MOJYyYEHHUsI aMMHaKa, CEpHOU KUCIIOTHI,
YyryHa U CTaJlu;

¢ OIIMCBIBAThb (bPISI/I‘{eCKI/Ie U XUMHUYCCKUC MTPOLECCHI, ABJIIIOINHUECS YaCThIO KPYTOBOPOTa BEUICCTB B IPUPOJE;
¢ OPraHMU30BLIBATH U OCYIICCTBJIATD IIPOCKTHI 10 UCCIICIOBAHUIO CBOMCTB BCIICCTB, UMCIOIIUX BAKHOC IMMPAKTUYCCKOC 3HAYCHUC.

3.Temamuueckoe njiaanuposarnue ¢ onpedeﬂenuem OCHOGHBIX 6UO0086 ylleéliOIZ oesmeibHOCMU

8 knacc
Pa3nenl Kon - Tembl Kon —Bo | OcHOBHBIC BHABI AesATEILHOCTH | OCHOBHBIE HATIPABJICHUS
BO 4yacoB o0yyaromuxcs (Ha ypoBHe BOCIIUTATELHOM
JacoB YHUBEPCAJIBbHBIX y‘leﬁﬂblx JeATeJbHOCTH

aeiicTBuil)

Paznea |. 54 Tewma 1. [Ipegmer xumun 21 Paznuuate npeameTs! n3ydeHus I'paxxnanckoe BocniuTaHue,

OcHoBHbBIE Tema 2. Kucnopon 5 €CTECTBEHHBIX HAyK, IOHATHUS LIEHHOCTH HAay4YHOTO

NOHATHUS XUMHHU «aTOM», «MOJIEKYJIay, MO3HAHUS.

(YypoBeHb aTOMHO- Tema 3. Bonopon 3 «XUMHUYECKHH IIEMEHT», «UOH,

MOJIEKYJISIPHBIX Tema 4. Bona 8 «YaCTHIIA», «UHACKCY,
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NnpeacTABJIEHUI)

Tema 5. KonnuecTBeHHEBIE
OTHOILICHUA B XUMHUHU

Tema 6. Baxxueuime Kiaccel
HEOPraHWYECKUX COCIUHEHUN

12

«k02pHUIHEHTY, «CXeMa
XUMHYECKON peaKIumn»,
«ypaBHEHHE XUMUYECKON
peakuuny. HabmrogaTs cBoiicTBa
BEILECTB U UX U3MEHEHUS B X0OJI€
XUMHYECKUX PEAKIUH,
buznyecKkue 1 XuMHUYECKHe
MIPEBPAICHHS U3Y4aeMbIX
BELLECTB. Y YUTHCS NPOBOIUTH
XUMHYECKUN SKCIIEPUMEHT.
HccnenoBath cBOICTBA
n3ydaembIx BemiecTB. CoOmronaTh
MpaBHJia TEXHUKH 0€30MacHOCTH.
Onpenenstb NpU3HaAKU
XUMHUYECKUX PEaKLUH,
OTHOCHUTEJIBHYIO aTOMHYIO Maccy
1 BaJICHTHOCTh 3JIEMEHTOB,
COCTaB MPOCTEUIINX COCTUHEHUI
M0 UX XUMUYECKUM (popMyIiam.
PukcupoBaTh B TETPAAU
Ha0I0/1aeMble TTPU3HAKU
XAMHWYECKHX PEaKIUM.

Pazgen 1.
IMepuoguyeckuii
3aKOH U
nepuoanvecKas
cucreMa
XHMHYECKHX
semenToB ..
MenneseeBa.

Tewma 7. CTpoeHue aToma

KnaccudunupoBats n3yueHHbIE
XAMHYECKHE JIEMEHTBI U UX
coennHeHusi. CpaBHUTH CBOWMCTBA
BEILIECTB, TPUHAJIECKAIIUX K
Pa3HBIM KJIacCaM, XUMUYECKHE
3JIEMEHTBI PA3HBIX TPYIIII.
VYcranaBnuBaTh BHYTpU- U
MEKIPEIMETHBIE CBSI3H.
DopMyIIUPOBATH NEPUOANUECKHUI
3akoH JI.. MenaeneeBa u
PacKpbIBaTh €ro CMBICIL.
XapakTepru3oBaTh CTPYKTYPY
MEePUOANYECKON TaOIHIIBI.

I'paxknaHckoe BOCIIUTaHUE,
LIEHHOCTH HAayYHOTO
MIO3HAHUS, TPYJOBOE
BOCIIUTAHHUE.
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Paznuuate nepuoasl, A- u b-
rpymmbl. OOBSCHATH HU3NIECKUIA
CMBICJI ITOPSIAKOBOIO HOMEpPA
XUMHUYECKOTO JIEMEHTa, HOMEPOB
IPYIIIbI U IEpUOAA, K KOTOPhIM
AJIEMEHT MPUHATICKUT B
nepuoauyeckoit cucreme J[. 1.
MenneineeBa; 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIEMEHTOB B
npezesiax MajablX IEPUOJIOB U A-
rpyni. @opMyIupoBaTh
OnpeaeeHus MOHATUI
«XUMHUYECKHUH 3JIEMEHT,
«TIOPSAAKOBBI HOMED,
«MAaCCOBOE YHUCIIO», «U30TOIbD,
«OTHOCHUTEIJIbHAsI aTOMHAsI Maccay,
«QIEKTPOHHAs 000JI0UKaY,
«QIJIEKTPOHHBIN CIIOW».
Onpenensars Yuciao NPOTOHOB,
HEUTPOHOB, 3JIEKTPOHOB Y aTOMOB
XUMHUYECKUX 3JIEMEHTOB,
UCIIONIB3YS IEPUOTUIECKYIO
tabnuiry. COCTaBIsATh CXEMBI
CTpOEHHS aTOMOB NepBbIX 20
AJIEMEHTOB MNEPUOTUUECKOMN
CHUCTEMBI 2JIEMEHTOB. JlenaTh
YMO3aKIIOUEHUE O XapaKTepe
M3MEHEHUS CBOMCTB XMMUYECKHUX
AJIEMEHTOB C YBEJIMYEHUEM
3apsJI0B aTOMHBIX sJIEP.
Uccnenosats cBOMCTBA
u3y4aeMbIxX BemecTB. Habmronars
(bu3UYeCKre U XUMHUIECKUE
MpPEBPAICHHS U3Y4aeMbIX
BemecTB. ONMMUCHIBAThH
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XUMHUYECKHE PEaKInH,
Ha0JII01aeMbIC B XOJIE
9KCIIEPUMEHTA. Y4acTBOBaTh B
COBMECTHOM OOCYKJICHUH
PE3YJIbTaTOB OIBITOB.

Paznea I11.
Crpoenue
BelllecTBA.

XumMuyeckast CBA3b

Tema 8. Xumnueckas CBA3b

@opMyIIUPOBATH ONPEICIICHUS
MTOHSTHH «KOBaJICHTHAs
HCIOJIsIpHAA CBA3b»,
«KOBAJICHTHAS TIOJIAPHAs CBSI3bY,
«MOHHAs CBS3b», «CTEICHDb
OKHCIICHUSY,
(QIEKTPOOTPHUIIATEIIEHOCTHY.
Onpenensarb TUIT XUMHUYECKON
CBSI3H B COCIMHCHUSIX HA
OCHOBAaHUHU XUMHUYECKOM
dbopmysl. OnipeaensTh CTENeHb
OKHCJICHUS DJICMEHTOB B
coenuHeHUAX. COCTaBIATh
(GbopMyIIbI BEIIECTB MO CTENEHU
OKHCJICHUS JICMCHTOB.
CocTaBnaTh CpaBHUTEIbHBIC U
00001aroNIe TAOIHIIBI, CXEMBI.

I'parknanckoe BocniuTaHue,
LIEHHOCTH HAyYHOI'O
MIO3HAHUS.

Bcero

68

9 knacc

Pasznenant

Koua —
BO
4acoB

TEMBbI

Ko — Bo
4acoB

OcHoBHbIE BU/IbI 1€SITEIbHOCTH
o0yuaruuxcs (Ha ypoBHe
YHHUBEPCAJIBHBIX Y4eOHBIX

AeHCTBHIA)

OcHOBHbBIE HalpaBJICHUS
BOCIUTATEJILHOM
ACATECIbHOCTH
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PA3JIEJ
|.Muorooopa3sue
XHMHYECKHX
peakuuit

15

Tema 1. Kimaccudukamms
XUMHYECKUX PEAKIUI

Tema 2. XuMuueckue
peaKIu B BOJAHBIX
pacTBopax

KnaccudumupoBars peakium.
IIpuBOAUTE IPUMEPHI peaKLU
KakJioro tuna. Pacrio3naBarb
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
OnpenensaTb OKUCIUTEID,
BOCCTaHOBUTEb, IPOLIECC
OKHCJIEHHUS, BOCCTAHOBJICHHUSI.
Habnronate 1 onuceiBaTh
XUMHUYECKHE PEAKIIUU C
MTOMOILIbIO €CTECTBEHHOTO S13bIKa
U A3bIka xumuu. MccnenoBathb
YCIJIOBHSI, BIMSIOLIME HA CKOPOCTh
XMMHYECKON pEaKIuu.
OnuceIBaTh yCIOBUS, BIUAIOIINE
Ha CKOPOCTh XUMUYECKOU
peakuuu. [IpoBoauTs rpynmnosbie
Ha0JII0/IEHUs BO BpeMs
MIPOBEACHUS AEMOHCTPALIMOHHBIX
ONBITOB. Y4YacTBOBATh B
COBMECTHOM O0CYXJIEeHUH
pe3ynbTaToB ONbITOB. COCTaBIAThH
TEPMOXUMHUYECKHNE YPAaBHEHHUS
peakuuii. BEIYUCIATE TEIIOBOM
3 eKT peakuu mno eé
TEPMOXUMHUYECKOMY YPABHEHHUIO.

I'paxxmanckoe BocnuTaHue,
IICHHOCTHU Haquoro
MMO3HAHMUSI, TPYIOBOE
BOCITMTaHUE.

Pazpnea I1.
MHuoroo0pa3ue
BeIeCTB

43

Tema 3. ["'astorensl

OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHUs CBOICTB HEMETAIIIOB
B Ilepuoaax u A-
rpynnax.XapakTepu30oBaThb
raJIoreHbl Ha OCHOBE UX
II0JIO’KEHHUS B IEPUONYECKON

I'paxxnanckoe BocnuTaHue,
LIEHHOCTU HAy4YHOT'O
MMO3HAHMUS.

20




Tema 4. Kucnopog u cepa

Tema 5. Azot u pochop

Tema 6. [lonoxenue
yriepoja U KpeMHuUs B
IIEPUONYECKON CHUCTEME
XUMHUYECKUX
3JIEMEHTOB,CTPOCHUE UX
aTOMOB

Tema 7. MeTtaiuibl

13

cucteme /1. 1. Menaeneena
MOCOOEHHOCTEH CTPOCHUS UX
aToMOB.OOBSACHATH
3aKOHOMEPHOCTH U3MECHCHHUS
CBOIICTB raJIoreHoB 10 MEPUOIY U
B A-rpynmnax.OnuceiBaTh
CBOIICTBa BEILIECTB B XOJ€
JIEMOHCTPAIIHOHHOTO U
71a00paTOPHOTO
skcriepuMenTa.Co0Io1aTh
TEXHHUKY O€30MacHOCTH.
Pacrio3naBaTh ONMBITHBIM TyTEM
COJISIHYIO KUCJIOTY U €€ COJH,
OpOMUIBI, HOAUIBI.
Hcnonw3oBath npuodpeTéHHbBIE
3HAHUS U YMCHUS B
MPAKTUYECKON AESITETbHOCTH U
MOBCEIHEBHOW KU3HU C LEJIBbIO
0e3omacHOro oOpaIeHus ¢
BEIIECTBAMH U MaTepUaIaMH U
HKOJIOTMYECKU TPAMOTHOTO
MOBEJICHUS B OKPYKAIOUIEH Cpeie.
Bbruncnsate MaccoByro JOIIO
pacTBOPEHHOTO BEIIECTBA B
pacTBope.

Paznea Il1.
Kparkuii 0630p
BasKHeH X
OPraHMYecKux
BeleCTB

10

Tema 8. Oprannueckas
XUMHUS

10

Hcnons3oBaTh BHYTpU- U
MEXIPEIMETHBIE CBSI3H.
CocTaBiTh MOJIEKYJISIPHBIE U
CTPYKTYpPHBIE (hOPMYJIbI
yIIIeBOAOPOAOB. OnpenensiTh
IIPUHAJJIEKHOCTD BELECTBA K
ONpPENEeNEHHOMY KJIaccy
OpPraHMYECKUX COCTUHEHHM.
3anuceIBaTh YpaBHEHUS peaKIMii
3aMEeLIEHNs U IPUCOECTUHEHHUS C

I'paxxmanckoe BocnuTaHue,
LIEHHOCTU HAy4YHOT'O
MMO3HAHMUS.
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y4acTHEM OPTaHHYECKUX
BenecTB. Habmonars
JIEMOHCTPUPYEMBIC OITBITHI.
OnuceiBaTh CBOICTBA U3y4aeMbIX
BEILIECTB HAa OCHOBE HAOJIIOACHUM
3a UX NpEeBpalleHUAMU.
VYyacTBOBaThH B COBMECTHOM
00CYXXJIEHUU Pe3yIbTaTOB
onbITOB. [IpoBOIUTH
KaueCTBEHHBIC PEAKIINH HA
HEKOTOPBIC OPraHUYECKHE
BemecTBa. Iloap30BaThCs
uHpOpMaIueit U3 qpyrux
HUCTOYHUKOB JISI ITIOATOTOBKH
KpaTKUX cOOOIIeHHA. ['0TOBHUTH
KOMHI)IOTCpHBIC HpeBeHTaHI/II/I 110
TEME.

Bcero 68
COI'JTACOBAHO
COI''TACOBAHO
[IpoTokon 3aceaHus
METOANYECKOTO 00BeAMHEHUS 3amecTtuTens aupekropa no YBP
y4HuTeled  OOIIECTBEHHBIX  HAyK /A.A. Xamwxusa/
COII Ne 17 2021 roga

oT 2021roma Ne 1
/H.B. Bonaenko /




