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1. IlACIIOPT PAE01-IEH IIPOrP AMMbl 
Y1-IEliHOM ,[(MCII;MIIJUfHbl «XMMM.H» 

1.1. O6JlaCTb npHMeHeHHSI pa60'-1eH nporpaMMbl 

Pa6o4a51 rrporpaMMa ,UHCU11flJll1Hb[ 5[8JfHeTC5l 43CTbEO 3Kcnep11MeHTaJlbHOK o6pa30BaTeJibHOK 

rrporpaMMbI rrpocpeccttOHaJibHOro o6pa30BaHl15l «I1cnOJIHttTeJibCKOe l1CKYCCTB0» ( C l1HTerpau11en 

ITO ypoBH5lM 0CH0BH0ro o6ll(ero l1 cpe,uttero o6ll(ero o6pa3083Hl15!). CneuttaJibHOCTb: 53.02.03 

I1HCTpyMeHTaJibHOe l1CIT0J!Hl1TeJibCTB0 (rro Bl1,[(3M 11HCTpyMeHT0B: cpopTen11aHO, 0pKeCTp0Bble 

CTpyHHble HHCTpyMeHTbl, 0pKeCTp0Bble .UYX0Bb[e 11 y,uapHbie HHCTpyMeHTbl). 

l.2. MecTO r1e61-1ou )].HCU,HnJlHHbl B CTpy,nype OCHOBI-IOH npo<t,ecCHOHaJll,HOH 

o6paJOBaTeJlbHOH nporpaMMbl 

Y4e6Hbltt npemvreT «X11Ml15[)) pean111yeTC51 B pa3L{eJie y4efo1oro ITJiaHa on. 
O6ll(eo6pmosaTeJibHa5l nonroTOBKa COO.0 1.10 6mos&re n11cu11nn11H&r. 

l.3. ll,eJlH tt Ja)].a'-IH y'-le6HOH )].HCU,HnJlHHbl - Tpe6oBaHHSI K peJyJtbTaTaM 0CB0eHHSI 

y'-le61-1oro npe,nMeTa 

ll,eJlH )].HCU,HrtJIHHbl! 

1) 0CB0eHHe Ba)[<HettWHX 3H3HHK 06 0CH0BHblX IT0H51Tl15lX 11 33K0HaX Xl1Ml111, 

Xlf.MW!eCKOtt CHMB0Jil1Ke, 0BJia,ue1-rne yMeHH5lMl1 Ha6mo,uaTb Xlf.Ml14eCKHe 51BJieHl15l, rrp0B0,UHTb 

Xl1Ml14eCKl1tt 3KCnep11MeHT, np0H380,Ul1Tb pac4eTbl Ha 0CH0Be XHMl14eCKHX cpopMyJI Bell(eCTB H 

ypaBHeI-rntt XHMtt4eCKl1X peaKUHH; 

2) pa3Bl1TH.e IT03HaBaTeJibHbIX ttI-!TepecoB 11 HHTeJIJieKTYaJibHblX cnoco6HOCTeH B 

npouecce rrpoBe,ueI-llf.51 x111Vrn'-lecKoro JKcrrep11MettTa, caM0CT05lTeJibH0ro np1106peTeHtt5l 3HaHHtt 

B COOTBeTCTBHH C 803HHK310L1(11MH )1(113HeHHblMH IT0Tpe6HOCT5!Mtt; 

3) rrprrMeHe1-111e nonr1eHHb!X 3H3HHl1 11 yMe1-111tt )])15[ 6e1orraCHOro HCIT0J!b30BaHl151 

Bell(eCTB H MaTep11aJI0B B 6blTY, ceJibCK0M X035lttCTBe H Ha rrpoH3B0L{CTBe, peureHl151 

npaKTH'-leCKHX 33,[(34 B fl0BCe)lHeBHOH )Kl13Hl1, npenynpe)l<,UeHl151 51BJieHHtt, H3H0C51ll(l1X Bpe,[( 

3,[(0p0BbEO '-leJI0Be[<a 11 OKpy)l<aEOll(ett cpe,ue. 

3a)].a'-IH )].HCU,HnJlHHbl: 

1) nan, npe.ucTaBJiett11e o cTpoe1-m11 Bell(eCTB, rrx cBottcTBax, cnoco6ax nony'-leHH51, 

np11MeHett1111; 

2) cnoco6cTBoBaTb pa3811THIO fI03H313aTeJIU!0ro HHTepeca [( 0Kpy)KalOll(eMy M11py 11 

6epe)KHOMY OTH0llieHHlO [( HeMy, co6cTBeHHOMY 3.U0p0BbIO 11 3)l0p0BbEO .upyrnx JIIOL{dt; 

3) Cl1CTeMaTH311p0133Tb pa3BHTHe ITOH51Tl1H, 0TpmKafOL1(11X C0CT05!Hl1e 1-rnyrrn; 

4) fl0M0'-lb B ycsoeHl111 0CHOBHblX cpyHL{3MeHT3JlbHb!X ITOH51Tl1tt Xl1MH11; 

5) IT0M0'-lb 0BJia.[(eTb yMeHl151Ml1 np11MeHaTb Xl1M11'-lecrrne 3H3Hl15! ,[IJ151 o6b5!CHeHl15! 

npoueccoB 11 51BJieHl1tt np11pO,UbI: pa60T3Tb C rip116opaM11, HHCTpyMeHT3Ml1, crrpaBOLIHHK3MH, 

npoB0.[(l1Tb Ha6mo,ueHl15! 33 o6beKT3MH; cpopMyn11po13aTb rHIT0Te3br, K0HCTpynp0B3Tb, 

rrp0B0)lHTb JKCnep11MeHTbl, oueHl183Tb nonylfeHHble pe3yJibTaTbI; 

6) IT0M0'-lb B 0BJia.[(eHl111 Heo6XO)llf.Mb1M 0ITbIT0M ,ue51TeJibl!0CTl1 c6opa 11 cp111ccau1111 

,uaHHbIX (nO.[(ClfeT, 113MepeHHe, 33ITHCb); 

7) fI0M0lJ.b 0BJla)leTb XHMWleCKOtt CHMBOJIHK0tt 11 pa60TOH C HeH; 

8) 11CIT0J!b3083Tb rip1106peTeHC-fbie 3H3Hl15! 11 yMeHl151 B ripaKTl1'-leCKOK neaTeJibHOCTl1 H 

fIOBCe,UHeBHOH )[(1131:-111 (pa6oTa C o6beKT3M11, 11CIT0J!b30B31·11'1e ripocTeHWHX 113Mep1HeJibHblX 

npH6opos); 

9) crioco6cTBOBaT& pmB11T1110 11HTenJ1eKTyan&1-1&1x, TBopc1ec1rnx cnoco61-1ocTei1 
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o6ylfaEOU(HXC5! lfepe3 H3ylfeHHe XHMHlfeCKOH HayKH, rrpoBe).],emrn Xl1Ml1lfecrrnx 3KCrrep11MeI-1TOB, 

MO).],e1mpOBaH11e 06-beKTOB 11 rrpouecCOB, C03).],aii11e Ha 3aH5!Tl15!X c11Tyau11i1: aKTl1BHOro IIOHCKa, a 

TaK)Ke 1-1a6J1EO).],eHHH 11 rrpaKTHLieCKl1X, na6opaTopHb(X pa60T. 

Tpe6osauuu K pe1yJibTaTaM ocsoeuuu yr-1e6uow Jl,Hcu,unJIHHb1: 

B pe3yJ1bTaTe H3ylfemrn: .UHCL(11nn111-1b1 o6ylfaEOU(HttC51 .uomKeH: 

yMeTb: 

xapaKTepI130BaTb OCHOBI-lble MeTO).],b[ IT03Hamrn: 1-1a6J1EO).],emre, H3MepeHHe, 3KCrrep11MeHT; 

OITl1CbIBaTb CBOHCTBa TBep).],blX, )Kl1).],Kl1X, ra3006pa3HblX Bell(eCTB, BbI)],eJI5!5! 11X 

cyll(eCTBeHHble np1131-1aK11; 

pacKpb!BaTb CMblCJl OCHOBHbIX X11Ml1lfeCKHX ITOH5ITl1H «aTOM», «MOJ1eKyna», 

((XHMHlfeCKl1H 3J1eMeHT», «rrpocToe Bew:ecTBO», ((CJ10)1(1-10e Bew:ecTBO», «BaJ1eHTHOCTb», 

«XHMHlfeCKa5! peaKL(H5!», l1CITOJ1b3Y5! 3HaKOByEO Cl1CTeMy XHMHH; 

pacKpbIBaTb CMbICJ1 3aKOHOB coxpac-1e1-11151 MaCCbl Bew:ecrn, ITOCT05IHCTBa COCTaBa, 

aTOMHO-MOJ1eKyJI5IpHOH TeopHH; 

pa3J1HL[aTb X11Ml1lfeCKHe l1 cpmw1eCKI1e 5!BJ1e1-11151; 

Ha3b!BaTb Xl1Ml1lfeCKHe 3ITeMeHTbI; 

onpeaen51Tb cocrnB Bew:ecrn no 11x cpopMy.rraM; 

orrpe).],eJI5fTb Ba.rreHTHOCTb aTOMa 3J1eMe1-1Ta B coe.u111-1eHl15IX; 

onpe).],eJ15fTb Tl1II XHMHlfeCKl1X peaKU,Htt; 

Ha3blBaTb npl13l·Ial<H 11 YCJ10Bl15! npoTeKaHl15f XHMHlfeCKHX peaKU,11tt; 

Bbl5fBJ15!Tb npI13HaKl1, CBH)],eTeJ1bCTBYIOW:He O npoTeKal-11111 Xl1Ml1lfeCKOH peaKU,1111 rrpn 

BbIIIOITHeI-11111 Xl1Ml1lfeCKOro 0IIbITa; 

COCTaBJ15!Tb cpopMyJlbI 6w1-1apHbIX coemme1-111if; 

C0CTaBJ15!Tb ypaBHeHl15! XHMl1lfeCKHX peaKu,11i1:; 

co6mo,uaTb rrpaB11.rra 6e30IIaCHOH pa60Tbl rrpn rrpoBe).],eHl1H OIIblTOB; 

rlOJ1b30BaTbC51 .rra6opaTOpHbIM 06opyaoBa1meM 11 rrocy).],Ott; 

BbllfHCJ15fTb 0THOCHTeJ1bHYEO MOJ1eKy J15!p1-1y1O 11 MOJ15f PHYE0 MaCCbl Bew:eCTB; 

BbllfHCIT5!Tb MaCCOBYJO .[(Omo Xl1MHlfeCK0ro 3JTeMeHTa no cpopMyJie COe).],HHeHmr; 

Bbl'-IHCJ15!Tb KOJ1HlfeCTBO, 061,eM HJ111 Macey Bew:eCTBa ITO KOJ111lfeCTBY, 061,eMy, Macce 

peareHT0B 11J1l1 rrpo).],yKTOB peaKU,11H; 

xapar<Tep1130BaTb (pH3HlfeCKHe 11 Xl1Ml1LJecrme CB0HCTBa rrp0CTbIX Bew:ecTB: KHCJ1opo).],a H 

BO.[(OpO).],a; 

nonyLJaTb, co6wpaTb K11cnopo).], 11 BO).],opoa; 

paCIT03HaBaTb OrlbITHbIM rryTeM ra3006pa3Hble Bew:ecrna: KHCJ10PO.il, B0.[(0poa; 

pacKpb!BaTb CMbICJ1 3aKOHa ABora).],po; 

pacKpb!BaTb CMblCJ[ IIOH51THH «TellJ10BOH 3CpcpeKT peaKL(HH», «MOJrnpHblH 061,eM »; 

xapaKTepH30BaTb ctm311LJec1<11e 11 Xl1MH4eCKHe CBOHCTBa BO.ll.bI; 

pacKpb!BaTb CMb!CJl IIOH5!Tl151 «paCTBOp »; 

Bbf411CJl5!Tb MaCCOBYfO .uomo pacTBOpeHHOro new:ecTBa 8 paCTBOpe; 

11p11TOTOBJ15!Tb pacrnopbl C orrpe).],eJ1eHHOH MaCC0BOH ).],OJ1ett pacrnopeHHOro Bew:ecrna; 

Ha3brnaTb coem-rneHH5! l13yLJeHI-lb[X KJlaCCOB 1-1eopra1-1H'-lec1mx BeUleCTB; 

xapai<Tepn30BaTb cp11311LJec1<11e l1 XHMI1LJec1rne CBOflCTBa 0CHOBHblX 1rnacCOB 

1-1eopram1c1ec1rnx new:eCTB: OKCl1)],0B, Kl1CJ10T, OCHOBaIHIH, condi; 

onpe).],em1Tb npmm).],J1e)KHOCTb oew:ecTB K onpe).],eJieHHOMY rrnaccy coe).],HHemrif; 

cocTaBJl5fTb c[)OPMYJ1b1 Heopra1-rncrec1rnx coe.u111-re1-111i1 113yc1e1mb1x 1rnacc0B; 
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npOBO,UHTb OObITbl, £10,[(TBep)K,[(afOLIIHe XHMH'-leCKHe CBOHCTBa r,nytreHHbIX KJlaCCOB 

HeopraHH'-lecrrnx BeLIIecrn; 

paCrI03HaBaTb OITbITHbIM rryTeM paCTBOpbl Kl1CJIOT l1 LIIeJIOLfeH rro l13MeHeHl1EO OKpaCKH 

HH,UHK3TOpa; 

xapai<Tepl130B3Tb B33HMOCB513b Me)K,[(Y KJiaccaMH HeopraHH'-leCKHX coe,n:r,rneHnH; 

pacKpb!BaTb CMblCJI TTepHO,[(HtieCKOro 33KOHa ,n:.I1. MeH,[(eJieesa; 

o61,51CH51Tb <pH3HLfeCKHH CMbICJI aTOMHOro (rrop51,[(KOBOro) HOMepa Xl1MHLfeCKOro 

:meMeI-ITa, HOMepoB rpyrrnbl H nep110.n:a B nepHO,[(H'-leCKOH CHCTeMe ,n:.I1. MeH,[(eJleesa; 

Ofrb5ICH5ITb 33KOHOMepHOCH1 H3MeHeHl15l CTpoeHH5l 3TOMOB, CBOHCTB :rneMeHTOB 

B rrpenenax MaJI&1x nepttonos n rnasH&rx no,urpyrrn; 

xapar<TepH30BaTb XHMHLfeCKHe :meMeHTbl ( OT B0,[(0po.n:a .n:o KaJlbUH5I) Ha OCHOBe HX 

noHmKeHH51 B nepnonwrecKoH c11cTeMe ,n:.11. Me1-1,ueneesa H oco6eHHocTei1 cTpoer-nrn 11x 

aTOMOB; 

COCT3BJI51Tb cxeMbl CTpoeHH5l 3TOMOB nepBbIX 20 JJieMeHTOB nepl101J.HL!eCKOH Cl1CTeMbl 

)X.I1. MeHLI.eneesa; 

pacKpbIB3Tb CMbICJI OOH5ITHH: «XHMHLfeCKa5l CB5l3b», ((JJleKTpOOTp11uaTeJibHOCTb »; 

xapaKTep1130B3Tb 3aBHCHMOCTb <pH3H'-leCI<l1X CBOHCTB BeLIIeCTB OT THna 

KpHCTaJIJIJ1LfeCKOH pernenrn; 

onpe,n:eJI5ITb B11,[( Xl1MHLfeCKOH CB5l3H B HeopraHH'-leCKHX coemrneHH5IX; 

H306pmr<aTb cxeMbI CTpoeHH5l MOJieKyJI BeLIIeCTB, o6pa30BaHHblX pa3HblMH BH,UaMH 

xHMHL1ecKHX CB513eK; 

pacKpbIBaTb CMb[CJl -TTOH51THH «HOH», «KaTJ10H», «attHOH », <OJiel<TpOJIHTbI», 

<<HeJJleKTpOHHTbl», <OJleKTpOJIHTHL!eCK351 ,[(HCCOUHaUH5I», «OKHCJIHTeJib», «cTerreHb OKHCJieHH5l» 

«BOCCT3H0Bl1Tem, », «OKHCJietttte », «BOCCTaHOBJieHHe»; 

onpe,n:eH5ITb cTeneH& OKHCHemrn aToMa JJieMeHTa B coewrnettnn; 

pacKpbIBaTb CMblCJ[ TeopHH JJieKTpOJIHTH'-leCKOH LI.HCCOUH3UHH; 

COCT3BJI5ITb ypaBHeHH5l JJleKTpOJIHTWleCKOH LI.HCCOU113U1111 KHCJIOT, w.eH04eH, COJiett; 

o6'b5ICH5ITb CYLUHOCTb npouecca JJieKTpOJIHTHLfeCKOH .n:11ccou11au1111 l1 peaKUHH HOHHOro 

o6Metta; 

COCT3BJI51Tb TTOJII-lble H COKpaLIIeI-II-Ible HOHi-Ible ypas1-1emrn peaKUHH o6MeHa; 

onpeLI.eJl5ITb 803MO)KHOCTb npoTeKaHl151 peaKUHH HOHHOro o6MeHa; 

npOBO,UHTb peaKUHH, TTO,UTBep)l(LJ.3EOU(He KaL[eCTBeHHbIH COCTaB pa3JlHL[HblX BeLIIeCTB; 

orrpeLI.eJl51Tb OKHCJlHTeJib l1 BOCCT3HOBHTeJ1&; 

COCT3BJI51Tb ypaBHemrn OKl1CJ111TeJibHO-BOCCTaHOBHTeJibHbfX peaKu1111; 

Ha3b!B3Tb <p3KT0pbl, BJ1H5Il0LUHe Ha CKOpOCTb XHMHLfeCI<OH peaKu1111; 

KJiacc11<j)11u11poBaTb XHMHL1ec1rne peaKUHH no pa3JIHLfHbIM npH3HaKaM; 

xapar<TepH30BaTb B3aHMOCB5l3b Me)K,lJ,Y COCTaBOM, CTpoeHHeM H CBOHCTB3MH HeMeTaJlJIOB; 

npOBO,[(HTb OOb[Tb[ no rronycreHHlO, co611paHmo H H3ytleI-IJ1IO Xl1MHY:eCK11X CBOHCTB 

ra1006pa3H&1x sew.ecTB: yrne1mcnoro ra1a, aMMHaKa; 

pacn03HaBaTb OllblTHblM rry-reM ra1006pa3Hble sew.ecTsa: yrneK11CJlblH ra1 H aMMH.aK; 

xapaKTepn30BaTb B33HMOCB5l3b Me)K,l],Y COCT3BOM, CTpoer-rneM 11 CBOHCTBaMH MeTaJlJIOB; 

I-la3bIB3Tb oprar-111'-leCKHe sew.ecTBa no 11X cj)OpMyne: MeTaI·l, JTaH, JTJ1JieH, MeTaHOJl, 

JTaHOJI, rnnuepm1, yKcyc1-ra51 KHCJIOTa, 3MHHOyKcycHa51 KHCJIOTa, CTeap111-1osa51 KHCJlOTa, 

OJieHHOBa51 KHCJlOTa, rJllOK03a; 

oueHHBaTb BJIH511-!He XHMHL!eCKOro 3arp513Hel-ll-151 OKPY)Ka!OW.eH cpel\bl 1-1a oprat-IH3M 

LfeHoBeKa; 
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rpaMOTHO o6pall(aTbC5I C sew.eCTBaMH B ITOBCeL(HeBI-IOH )[{l13Hl1 

orrpe,n:eJI5ITb B03MO)KHOCTb rrpoTeKaHH5I peaKUHK HeKOTOpblX rrpe,n:CTaBHTeJieH 

opraHHlfeCKHX sew.ecTB C KHCJIOpO,UOM, BOL(OpOL(OM, MeTa.JIJlaMH, OCHOB3Hl15IMH, raJ1oreHaM11; 

31-taTb: 

CBOHCTBa TBep,n:bIX, )KHL(KHX, ra3006pa3HbIX Bell(eCTB, BbI).J:eJI5I5I HX cyw,eCTBeHHb[e 

ITp113HaJ<H; 

ITOH5ITI15I «aTOM», «MOJier<yna», «XHMHlfeCl<HH )JieMeHT», «npocToe Bell(eCTBO », 

((CJIO)KHOe BeUJ,eCTBO», «BaJleHTHOCTh», «Xl1MHlfeCKa5I peaKU1151», 11CnOJlh3Y51 3ttaKOByro CHCTeMy 

XHMHH; 

33K0Hbl coxpaHeHH51 MaCCbl sew.ecTB, nOCT05IHCTBa COCTaBa, aTOMHO-MOJieKyJ151pHOH 

Teop1111; 

XHMHLieCKHe 11 q>l13HlfeCKHe 5IBJleHH5I; 

XHMHlfeCKHe )JleMeHTbr; 

COCTaB Bell(eCTB no 11X cj)opMyJlaM; 

BaJleHTHOCTb aTOMa B coeL(HHeHH5IX; 

Tl1nhl XHMHlfeCI<HX pear<u1111; 

np113H3KI1 11 ycJIOBI151 rrpoTeK3HI15I XHMHlfeCKHX peaKUHH; 

npH3HaKH, CBHL(eTeJlbCTBYIOW.He O rrpoTeKaHH11 XHMHlfeCKOK peaKUI111 rrp11 BblITOJII-IeHl111 

XHMHlfeCKOro OnbITa; 

cj)opMyJlbl 611HapHbIX coe,n:11He1mt:i; 

ypaBHeHH5I XHMHlfeCKHX peaKu1111; 

rrpaBHJia 6e30113CHOH pa60Tbl npH npoBeL(eHHl1 Oflb!TOB; 

MOJieKyJ151pHb!e 11 MOJI5Ip1-Ible MaCCbl Bel.I..{eCTB; 

q>H3HlfeCKHe 11 X11Ml1lfeCKHe CBOHCTBa rrpOCTblX BeU(eCTB: KHCI!OpOL(a 11 BO,ll.Opo;.i:a; 

3aKoH Asora;.i:po; 

nOH5ITl151 «Tel1JIOBOK )Cpc[)eKT pear<u1111», «MOJ15IpHblH 061,eM»; 

q>H311lfeCKl1e l1 XHMHlfeCKHe CBOKCTBa BOL(bI; 

f!OH5ITH5I «pacTBOp»; 

KJI3CCbl HeopraHl1L[eCKHX sew.eCTB; 

q>l13HlfeCKl1e H XHMHlfeCKHe CBOKCTBa OCHOBHblX KJl3CCOB HeopraHHlfeCl<HX sew:ecTB: 

OKCl1,l.J:OB, KHCJIOT, OCHOB3Hl1H, COJiett; 

cpopMyJlbl HeopraHHlfeCKHX coe;.i:m-1e1-m11 113ylfeHHblX [(Jl3CCOB; 

paCTBOpbl KHCJIOT l1 w:eJIOlfeH no l13MeHeHHIO OKpacKH HHL(HKaTopa; 

nep110;.i:wrecK1111 3aKOH )])1. Me1-1;.i:eneesa; 

cp11311qec1mn CMbICJI aTOMHOro (nop5IL(KOBOro) HOMepa XHMJ,fL[eCI<Oro )JieMer-ITa, 1-IOMepoB 

rpynnr:,1 11 rrep110;.i:a B nep110,n:11qecKon c11cTeMe )])1. Me1-1;.i:eneesa; 

CTpoemrn 3TOMOB, CBOHCTB )JieMeHTOB B npe;.i:enax M3JlbIX nepHOL(OB 11 rnaBI-IblX 

no;.i:rpynn; 

XHMHlfeCI<He )JleMeHTbl ( OT BO;.i:opo;.i:a AO K3JlbUH5I) Ha OCI-IOBe HX f!OJ10)Kel-!1151 

B nep110,n:11qecr<0n c11cTeMe )])1. Mett;.i:eJreesa 11 oco6eHHOCTeH CTpoe1-11151 11x aToMoB; 

cxeMbl CTpoe1-11151. 3TOMOB nepBblX 20 )JleMeHTOB nepHOL(HlfeCr<OH CHCTeMbl 

,D)1. Me1-1;.i:eneesa; 

ITOH51.TH51.: «Xl1MHlfeCKa51 CB5I3b», <OJ1eI<TpOOTp11uaTeJ1bHOCTb»; 

811).J:bl XHMHlfeCKOH CB5I311 B HeopraHHlfeCKHX coe;.i:111-1e1-IH51.X; 
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no1-rnnrn «11OH », «I(aTl1OH», «aHHOH», «:meKTpOJlHTbl>), <rne:)Jlel<TpOJlH.Tbl», 

((3JleKTpOJll1TWleCKa51 n11ccou11.au1151», «o KHCJHfTeJib », «cTeneHb OKl1CJie[-[115[ » «BOCCTaHO BH.TeJib », 

«OKl1CJleH11e»,«BOCCTaHOBJiett11e»; 

CTenett11 O1<11cnett1151 aToMa 3rreMe1na B coem,u-re1-111tt; 

Teopmo :)Jle1<Tpon11T11qec1<oti n11ccou11au1111; 

XHMHY:eCKH.e peaKUH11 no pa3JlI1qH61M npH3HaKaM; 

B3a!1MOCB5l3b Me)I(,[lY, COCTaBOM, CTpoem1eM l1 CBOHCTBaMH HeMeTaJTJIOB; 

opram1qecrrne Bell(eCTBa no 11x cpopMyrre: MeTaH, 3TaH, 3THJTeH, MeTaHoJT, 3TaHon, 

rnm~epHI-I, y1<cycHa51 KHCJIOTa, aMHHoy1<cycHa5l KHCJIOTa, CTeapHHOBa5l KHCJlOTa, orreHHOBa5l 

KHCJTOTa, rmoKO3a. 

<l>opi"tHpyeMhle K0MneTeHLJ,HH: 

OK 07. Co,uei1crnoBaT& coxp,rnemuo oKpy>r<afOll\en cpe,n:&r, pecypcoc6epe)Kemno, npnMeH51Tb 

:rnaHH51 06 113MeHerrnH KJlHMaTa, rrpi'1Hlll1CT61 6epe)KJlHBOro npOH3BO,UCTBa, )~)cpeKTHBHO 

,n:eHCTBOBaTb B crpe3B6lqai1.HbIX CHT)'3U11HX. 

1.4. KOJIHqecTBO qac0B Ha 0CB0eHHe nporpaMMbl Jl.HCLJ,HnJIHl-lbl 

lfacoB ITO yqe6HOMY nnaHy: l 08 
(MaKCHMaJI6Ha51 yi-:re6tta51 ttarpy3Ka o6yqaioll(eroC51 - I 08 qacos, B1<moqa51: 

o6513aTeJI6Ha51 ayn1nopHa51 yi-:1e6Ha51 Harpy31<a 06yqamw:eroc51 

caMOCTO51TeJI6Ha51 pa6orn 06yY:aIOll(eroc51 ~ 36 qacos). 

BpeMH inyqenHH: 8 KJ1acc. 

2. CTPYKTYP A II CO,ll;EP)KAHIIE 
yqE6HOU ,ll;IICI.(IIIlJIHHbl 

2. l. O61.eM yqe61-10ro npeJJ.MeTa" BHJl.hl y-1e61-1ou pa6oThl 

BHJl. r1e6HOH pa60Thl 

MaKCHMaJ11>1-1aH yqe61-1aH narpyJKa (Bcero) 

O6maTeJ11>1-1aH ayJl.HTopnaH yqe61-1aH 1-rnrpyJKa (Bcero) 

B TOM '-1:HCJie: 

na6opaTOpHble pa60Tbl 

npaKTHLJecrrne pa6oTbf 

KOHTpOJlbHbie pa60T61 

CaMocToHTeJ11>1-1aH pa6oTa o6rrnww:erocH (Bcero) 

llp0Me:J1cymo'lf-lClfL ammecmaifUfl G cjJopMe Ko11mpo11b1-1oi1 pa6ombt 
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72 cmca, 

06ve,w •tacoe 

108 
72 

I 
3 
I 
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N2 
ypoKa 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I I. 

12. 

13. 

14. 

15. 

16. 

2.2. TEMA TMqECKIIM IIJIAH M CO,[(EP)KAHME yqE6HOM ,[(MCQ11IIJil1Hbl 
«XHMII.H» 

TeMa KomcY.ecrno Y.aC0B YpoBeHb 
OCBOemrn* 

8 1rnacc 
l Y.ernepTb 

BeeoeHite 6 XUMUIO. 

I1HCTpyKT3)1( no To. ,UJI51 l.fero HY)l<H0 1nylfaTb 
l l-2 

x11M1-110. ITpe.n.MeT x11M1111. X11M11l.fecKa51 

Jia6opaTOp1151. ITpaKTJ-flrecKoe 3a1:ulT11e N2 l 
«ITptteMbl o6paw.eHH51 C Jia6opaTOpHblM 

o6oov ;::(0Bami:eM » 
Bew.ecTBa v1 TeJia, 11x CBOHCTBa. CMec11 Bew.ecTB. I 2-3 
Coe.D,11HeHH51. 4HCTble Bew.eCTBa. 

ITpeBpaw.eHH51 Bew.ecTB. XHMll'-IeCKHe H I 2-3 
(pH3H'-leCKHe 51BJieHH51. 

XHMH'-IeCKHH :rneMeHT. XHMH'-lecKHe cpopMyJibI. I 2-3 
ITpoCTbfe H CJIO)[(Hble Bew.ecTBa. 

Jla6oparnpHaH pa6orn N2 l «Pa3;::(eJieHHe necKa H 

C0JIH». 

MaccoBa51 ;::(0JI51 XHMHY.eCK0fO :rneMeHTa B l 2-3 
CJIO)I<H0M BeW,eCTBe. 

BaneHTHOCTb. ATOMHO-MOJieKyJI51pHOe y'-leHHe B I 2-3 
XHMHvL 

Ba:J101eiiuwe 1otaccbt Heop2a11u'-lec1a1x eeu,ecma 
ITpoCTble semecTBa : MeTaJIJlbl H HeMeTaJIJlb[ I 2-3 

KHcnopo.u. XnMH'-lecKrre csoiicTsa KHcnopo.ua. l 2-3 
OKCH)lbl. 

80;::(opoJJ.. XHMH'-leCKHe CB0HCTBa Bo,uopoJJ.a. I 2-3 

OKCH;::( B0JJ.0p0JJ.a - B0,IJ.a. Pacrnopbl. I 2-3 
PaCTBOpHMOCTb. TTpaKTH'-leCI<a51 pa6oTa N22 
«TTprrroTOBJieHHe pacrnopoB c 3aJJ.aHHOH 
MaccoBon JJ.0Jieii». 

B3aHMO,IJ.eHCTBHe BO.Ubl C MeTaJTJiaMH. l 2-3 

B33HMO,IJ.eHCTBHe B,0JJ.b[ C 0KCHJJ.3MH MeTaJIJI0B. I 2-3 

83aHMO,IJ.eHCTBHe 80,IJ.b[ C 0KCH,IJ.3MH HeMeTaJIJI0B. I 2-3 

CocTaB KHCJI0T. ConH. I 2-3 

CsoncTBa KHCJIOT. l11-1,1J.11KaTOpb1. ITpaKTHl.fecr<aH I 2-3 
pa6oTa N23 «I1crne,1J.OBaH11e csoiicrn 
HH;::(HI<aTopoB» 

CBowcrna ocHoBaHHH. l 2-3 

CaMoCTOHTeJ1bHa51 pa6oTa 06yqa1ow.erocH 8 LIacos 

2 LieTBepn, 
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17. AMcpoTepHOCTb. CBOHCTBa aMcpOTepHbIX 1 2-3 
I'HJJ.pOKCHJJ,OB. 

Cmpoe1-1ue amoMa u Ja1<01-t0Ji,tep1-wcmu UJMepe1-1uu caoi'icma xuMu<tecKux 1neMe11moa. 
18. ITepBOHa<taJibHbre rrpe.ncTaBJieHH5l O CTpoeHHH 1 2-3 

aToMa. 3JieI<TpOHHble o60JI0l[KJ1 aToMa. 

19. KrraccmpnKaUH5l XHMH<recK11x :rneMeHT0B. ITCX3. 1 2-3 
ITepttO.ll.bI. 

20. ITCX3. rpyrrrrbI. ITepttOL{tt<reCKJ1H 3aKOH (f13). 1 2-3 
ITpe.ncKmamre CBOHCTB XMMW-IeCKMX ::meMeHTOB H 

HX coe.[{ttHermH Ha OCHOBe rrepttOL{H<reCKOI'O 

3aKotta (IT3). Hay<rHbrH rro.n:Bttr ,[(.11.MeH.neneesa. 

KoJtul/eCmGe/-ll-tbte Oml/OU{,ef/Ufl 6 XWAUU. 
21. Komr<recTBO semecTBa. 1 2-3 

22. Mon5IpHa5l Macca. 1 2-3 

23. Mon5IpHbIH o6beM. 3aKoH Asora.npo. O61,eMHue 1 2-3 
OTHOWettmr fa30B rrpH XHMttl!eCI<HX peairn,tt5IX. 

Cmpoe,me aeu1ecmaa 
24. KoBaneHTHaH CB5l3&. 1 2-3 

25. 1 2-3 
X11M11'-1ecKa5l CB5l3b Me)I<.ll.Y aToMaMH pa3HbIX 
HeMeTaJIJIOB 

26. 
XHMH<recKa5l CB5l3b Me)l<)J,y aTOMaMH MeTaJIJlOB 11 

I 2-3 

HeMeTaJIJIOB 

27. 
CTeneHb OKHCJleHH5l aTOMOB 

1 2-3 

28. 
CTpoett11e 1<p11cTaJ1J10B 

I 2-3 

29. 
O606w,ett11e npoi1JJ.eHttoro MaTep11ana 

1 2-3 

ITonyronoBaH K0HTp0Jf&HaH pa6oTa no 
npoi1JJ,eHHOMY MaTep11any 

M1102006pmue XUJ11Ul/eCKUX peaKi{'Uit 
30. 1 2-3 

OKHCJIHTeJI bH0-B0CCTaH0BHTeJlbHbie peaKUHH. 

3 I. 
CKOpOCTb XHMH'-le~KHX peaKUHH. O6paTHMbie 

l 2-3 

XHMH'-leCKHe peaKU,1111 

32. 
3neKTpOJIHTH'-leCKa5l )J,HCCOUHaU,1151 

l 2-3 

CaMOCTOHTeJJbHaH pa6orn o6y'-laf0w,eroc5l 
8 LfaC0B 

3 '-leTBepTb 

33. 
CBOHCTBa paCTBOp0B3JleKTpOI111TOB 

I 2-3 

34. l 2-3 
K11cn0Tb1 11 w,enocrn 

35. l 
CBoHCTBa conei1 

36. 
Knacc11qrn1<au,1151 x11M11c1ec1rnx pea1<u,11i1 

l 

kb-iozoo6pan,e aeu1ecma: 11e,wema1u1bt u ux coeow1e11ufl 
37. O6w,11e CBOHCTBa lleMeTaJIJI0B. ranoreHi,1 l 2-3 
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38. XJTopOBO,[(OpO.[( 11 COJTHHaH KHCJT0Ta l 2-3 

39. Cepa. CepoBo,[(opo.n.. Cy11b<p11Tbt l 2-3 

40. 0KCl1Jl. cepbl. CepHaH Kl1CJ10Ta 11 ee COJ111 l 2-3 

41. A10T 11 cjJOc<pop l 2-3 

42. OKCl1Jl.bl a30Ta. A30THaH K11CJl0Ta H H11TpaTbl l 2-3 

43. Y rnepo,n. 80,[(opo.n.H&1e coe,[(11He1-11151 yrnepo.n.a. l 2-3 

44. OKCl1Jl.bl yrnepo.n.a. YrOJlbHaH Kl1CJ10Ta 11 ee C0JTl1 l 2-3 

45. KpeMHl1H 11 ero coe.n.1-11-1e1-111H l 2-3 
I 

M1-102006paJue eeu1ecme: Mema1tflbt u ux coeoulle1mfl 
46. O6m11e cjrn111L1ecK11e 1-1 x11MHL1ecK11e CB0HCTBa l 2-3 

MeTaJlJl0B 

47. IJJ.eJIO'-IHble MeTaJIJibl 11 11X COe.[(11HeHl15f l 2-3 

48. Ka11bu.11i1. )[(ecTKOCTb B0,nb1. l 2-3 

49. AmoM11H11ti:. Coe.[(11He1-mH arr10M11H11H. l 2-3 

50. )KeJ1e10. Coe.[(11tte1me )Kene1a (II) l 2-3 

51. Coe.[(HHei-rne )Kene1a (III). CrnJIH 11 cnnaBbI l 2-3 

Oco6emwcmu opzallu'lecKux coeow1e1-1ui1. 

J,.,atteflue opzaNU'lec,wx eeu1ecme e noeceollee110D J1cu311u 

Beeoe11ue 6 0P2Ctl·lU'leC1<y10 XWvlll/0 
52. npe.[(MeT opraH11YeCKaH X11M1151. 3JleKTpOHHOe 1 2-3 

CTpoe1-rne aT0M0B yrnepoAa 11 B0,l.lopo.[(a. 

X11M11YeCKOe CTpoe,rne opra1-111YeCKl1X BemecTB 

CaMOCTOHTeJlbHaH pa6oTa 06y<1a1ow.erocH 10 '-IaCOB 

4 LJ:ernepTb 

YzfleGO0OpO0bl. rfpe0eJtbl-lble YZJteGO0OpO0bl, L{UKJIOCtflKCtllbl 
53. X11M11YeCKOe CTpoe1-111e npe.n.eJlbHblX 1 2-3 

yrneBo,[(opo,noB. CTpyKTyp1-1aH 1110Mep11H. Teop11H 

A.M, 5yrnepoBa 

54. np11Me1-1e1-111e npe.n.eJlbHblX yrneBO.[(0po,noB 11 11X 1 2-3 
ranore1-1onpo113B0JJ.HbtX. 

55. Hecjnh, np11p0.ll.HblH 11 nonyTHbtH ra3b1.- 1 2-3 
np11p0,!J.Hbte 11CT04Hl11<11 yrneB0.ll.0P0.ll.08, 11X 

npaKT114eCK0e 3Ha4eH11e. 

56. CBe,!J.eHl1H 0 l\111<Jl0aJll<aHax, HaX0)1<,Ue1-11111 11X B l 2-3 
np11po,ue 11 npaKTl1YeCK0M 3Ha4el·!Hl1 

Henpeoeflbllble y211eeooopoobl (a11Kellbl, CtfllW0Uel/bl, Ctfl/CU/lbl) 
57. AJ1KeHbl. 3THJJeH, ero cjm3H4eCKl1e CBOHCTBa, l 2-3 

XHMM4eCK0e CTpoe1-111e H XHMl14eCKl1e CBOHCTBa 

aJ1KeHOB 

58. np11MeHe1-111e 3THJleH0BblX yrneB0,U0p0JJ.08. I 2-3 
nonyYeHHe H3 npe,[(eJlbHblX yrneB0,[(0p0,[(0B, 11ecjnH 

H nonyntblX ra30B. AJIK3,[(HeHbl. 
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59. 

60. 

6l. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

noHHTHe O CTpoeHl-111 11 CBOHCTBax non11Mep0B Ha l 2-3 
np11Mepe non11JT11J1eHa. KayYyK KaK np11po.LI.Hb111 

no1111Mep 1-1enpe.n.e11bHOrn xapa1<Tepa. 

Herrpe.ueJibH&Ie yrneso.uopO.U&I C TpOHHOH CB5l3&l0 1 2-3 
8 MOJieKyJie 

ApoMamui-1ecKue y21teeooopoobt (ApeHbt) 

oeH30JI. X11MHLiec1me CBOHCTBa 6eH30JTa l 2-3 

,[(pyrne apoMaT11LiecK11e yrneso.uopo.ubr. l 2-3 
TTp11MeHe1-111e 11 noJTyLiem1e apoManrLieCKHX 

yrneso.uopo.uos 

Kuc;wpooocooepJ!CQU(.Ue opzaHU'leGKUe coeou1-1e1-tWl 

CTpOeH11e npe.ueJTbHblX 0)].HOaTOMI-IblX CIIHpTOB. 1 2-3 
XHMHLieCKHe csoi1cTsa cn11pTOB. 

TTp11Mettem1e 11 nonyLiem1e crrnpTOB l 2-3 
MHoroaTOMH&Ie crrwpTbI 

ct>eHOJlbl. AJTb.UerH,Ubl H KeTOI-lbl l 2-3 

Kap6ottos&re KHCJIOT&r. CTpoeHHe 11 csoi1cTsa I 2-3 
Kap60I-IOBblX KHCJIOT 

CJIO)KHble JQJHpbl H )I<Hpbl 1 2-3 

rnroKo3a H caxap03a. KpaxMM H LleJIJifOJI03a. I 2-3 
TTpHMeHeH11e rn.n.poKCHJibHbIX rrpOH3B0)].HblX 

yrneso.uopo.uos 

AJOmocooep:;1cai4-ue opzaHuitecKue eeu1ecmaa 
AMHHbl. AMHHOKHCJIOTbl I 

ITon11rrenTH.UbI, 6eJIKl1 l 2-3 

HyKJieHHOBble I<HCJIOTbl l 

KottTpOJI&HaH: pa6ow no Kypcy «XHMH5l» l 2-3 

CaMOCT05lTeJibHaH pa6oTa 06ycm1o~eroc51 IO LiaCOB 

Bcero :72 <iaca (ayJJ.HTop1-1an pa6oTa) 

36 ~mcoB ( caM0CT0HTCJlbHaH pa6oTa o6yqamrn:HXCH) 
• .[(nn xapaKTepHc-r11K1-1 ypoB11n oc11oe111rn y•1c611oro .,1a1qrna11a 1-1cnom,Jy10Tcn cne11y1011me 060J11a•1c1-11rn: 

I. - OJllaKOMIITCJlbHbli1 (yJHaBamte pai-1ee 1ny•1eflHblX 061,eKTOB, Cll011CTB): 2. - pcnponyKTHBllblH (BblnO/lllem,e /lCHrCJlbllOCTI-I 110 o6paJUY, IIIIC'llJYKUIIH Hflll 

flO/l pyKOBOllCTBOM ); 

3. - nponyKTI-IBHblH (11nai11-1po11a1111c 11 caMOCTOflTCJlbHOe llblrlO/IIICIIHC llCRTCJll,IIOCTII, pc1ucm1c npo6/ICMflblX 3aml'1) 
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3. YCJIOBII51 PEAJIII3AU:IIII yqEEHOH ,[(IICU:IIIIJIIIHhl 

3.1. Tpe6osaHHR K MHHHMaJibH0MY MaTepHaJlbH0-TCXHHlfCCK0MY o6ecnelfCHHIO 

PeamnaLJ,IUI yqe6HOH L(HCLJ,HITJlHHbI Tpe6yeT HaJlH'-1115{ yqe6Horo Ka6111-1ern XHMHH. 

O6opy.[(oBaHHe ytre6Horo Ka611HeTa: CT0Jlb[ yqe1-111qecK11e, CTYJib51, Kacpe.[(pa, L(0CKa, 

I1HcpOpMau110HHbIH CTeHL(, nep110,n:11qecKa51 CHCTeMa X11MW[eCK11X JJleMeHT0B 

)],. I1. Mett,[(eJieesa, Ta6nm1.a paCTB0p11M0CTH KHCJI0T, con en 11 OCHOBal-Il111, Macuna6 H 

CTpyKTypa HCIT0Jib30BaHH51 XHMHlfeCKHX npou.ecC0B, JJieKTpOXHMHlfecrrnn p51.[( 

Hanpmr<eHHH MeTaJIJI0B, MHHepaJibHbie y ,ao6peHH51, nopTpeTbI )"-IeHblX-XHMHK0B, 

XHMHL[eCKHe pear<THBbl, XHMHlfeCr<a51 nocy .n:a, HarpeBaTeJibHble np116opb1. AnTelfKa; 

3all).HTHbie 0lfKH, rrepciaTKH; on-IeTyw11TeJib. TTp116opbl L(JI51 .n:eM0HCTpau.mI 3aI(0Ha 

coxpaHeHH51 Maccbr Bell).ecrn. TTp116op TTPB. TTp116op .D:JI51 nonyqe1-11151 ra3oo6pa3Hb1x 

Bell).eCTB. 

3.2. Hu<f>opMa~HOI-IHOC o6ecnelfCHHC o6ylfCHHR 

ITepelfCHb peK0MCHJ1.YCMblX yqe6HhlX H3D.aHttH, l11ucpHeT-pccypcos, )].onoJIHHTCJihHOH 

JIHTepaTyphl 

OcHosnaR JIHTcpaTypa 

l. X11M1151. 8-9 I<Jiacc. na30BbIH yposettb. Ylfe6HHI< /fa6p11eJI51H 0. C., OCTpoyMoB Iii. r., 

Cna.[(KOB C. A. TTpttJIO)l<etttte 1, 7-e 113,n:att11e, cTepeoTHnttoe-M.: TTpocsell).ett11e, 2025. 

2. )Kyp111-1 A.A. XHMH51. l0-l l 1<nacc. YL£e6HHK. -M.: TTpoCBell).ett11e, 2022 . 

.[(onomrnTCJihHan JIHTepaTypa 

1. Ky3tteuosa, H.E. X11M1rn: 11-n rrnacc: 6a30Bbtn yponettb: yqe6tt111< / H.E. Ky31-1eu.osa, 

A.H. Jles1<111-1, M.A. Warn11os.M.: - TTpocsell).e1-me, 2022. - 239 c. 

2. Py,n:311rnc, r.E.XHMH51 6a30Bb!H ypoBeHb: ycie6HHK J(Jl51 o6pa30BaTeJ!bHblX 

opraH113au.ttn, pean113yf0lll.HX o6pa30BaTeJ1bHb1e rrporpaMMbI cpe.n:1-1ero 

rrpoct)eCCHOHaJibHOro o6pa30BaHH51 / r.E. Py.D,311Tl1C, <D.r. cI>eJib.D,MaH.M.: 

llpocsell).ett11e, 2025. - 336 c. 

TecTOBblC 33lJ.3HHn, K0H'rp0JibHblC pa6oTl,I 

1. 3a.naLJH C peweHH51Ml1 MYHl1LJ,11ITaJibHblX JTaIT0B Bcepocc1111cKOl1 0JII1MITI1aJ(b[ WK0JibHHK0B 

no x11M1111 B Pecny6n111<e KoMH (2012-2023 rr.). HacT051lll.11M 11 6y.n:ylll.HM yL£11TeJI51M x11M1111, 

yccacTHHKaM Xl1Ml1LfeCKHX 0J111MITl1a,n: (9-i-i, I 0-i-i J,j l l-H KJlaCCbI): C6opHHK 3a.D,a'-l. 

Cb1KTb1BKapcK1111 rocy,aapcrnem-1b111 y1-111BepcwreT HM. TT11T11p11Ma CopoKm-ia, 2024.-190 c. 

JlttTcpaTypa D.Jrn npenouasaTeJiett 

l. renbcpMa1-1 M. Iii. X11M1-rn: Y'-!e6tt11K ,n:JIH ny3on / M.lil. fenbcpMaH, 8.11. fOcTparnn. -

vb.n:aTeJlbCTBO "JlaHb
11

, 2025.-476 c. 

2. fpaH.LI.6epr, Iii. vi. Opram-rciecKaH XHMHH: YLie6H111< JlJlH BY30B / Iii.Iii. fpa1-1.LI.6epr, H.JI. 

HaM,- lil3,QaTeJibCTBO "Jlattb", 2025.- 608 C. 
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3. fycesa, E.B. X11M1rn .um1 CITO: yqe6Ho-Mern.u11L1ecKoe noco611e / E.B. fycesa, M.P. 

3wra1-rw111-1a, )])1. KynttKosa. - Ka:mHcK11i1 ttau110HaJ1&H&IH 11ccrre.uosaTeJ1bCK11H 

TeXHOJlOrnqecK11H YHl1Bepc11TeT, 2019. - 168 C. 

4. KapneHKO, Jl. fO. Oprm-mqeCKa5f x11Mm1: Yqe6H11K .UJ151 CITO / Jl.fO. KaprreHr<o, C.B. 

8aCl1JlbeBa.- Vb.uaTeJlbCTBO "JlaHb", 2025.- 192 C. 

5. ITan, Jl.C. X11M1151: yqe6no-Mern,u11qecKoe noco611e / Jl.C. ITa1-1, T.K. TowryK, Jl.r. 

llepattesa, r.A. Crnp1<0sa. ITepMCKHH ttau110HaJ1bHb1tt 11ccne.uosaTenbcK11i1 

IT0Jll1TeXHI1Y:eCKl1H y1-111sepc11TeT, 2024. - 131 C. 

HttTeptteT-pecypc1>1 

ITepeLJeHb 111-1cpopMau1101-1Hb1x Texttonor11if, 11cnoJ1b3yeMbrx np11 ocyw:eCTBJ1eH1111 

06pa.JoBaTeJ1bHoro npouecca no .u11cu11rrn111-1e (Mo.uymo ), BKJlIOlca51 nepeY:eHb rrporpaMMHoro 

o6ecrreqeHl151 11 11Hcp0pMau110HHbIX crrpasoqHbIX Cl1CTeM. 

B npouecce 3aH5ITHH 11cnoJ1&3yeTC51 cne.uy1-0w:ee nporpaMMHoe 06ecneqem1e: 

.M! 
n/n 

l 

2 

,.,, _, 

4 

5 

6 

7 

8 

IlpttMeneuue IlporpaMMHoe 06ecne~1e1rne 

OrrepaUHOHHb[e CHCTeMbl Microsoft Windows 

I1HTepHeT 6pay3epbl Yandex Browser 

Ocp11CHb1e naKeTbl Microsoft Office, LibreOffice 

ApxHBaTOpbI 7-zip 

ITpOCMOTp 11 pe.uaKTHpOBaHffe FastStone Image Viewer 

rpacpw1eCKI1X cpattJIOB 

Pa6orn c PDF cpai1narvm Sumatra PDF, PDF24 Creator 

Ha6op ay ,Ul10-BH,UeOKOX[eKOB K-Lite Codec Pack 

HoTHblH pe,UaKTOp MuseScore 

CospeMeHHbre npocpecc110HaJ1bHbie 6a3bI .ua1-11-1&1x: 

Hau110HaJ1bHa51 :rneKTpOHHa51 6i-r6n110Ter<a (H35) https://rusneb.ru/ 

3neKTpOHH0-6116mlOTe4Ha51 CHCTeMa U:ettTpaJTbHOH MY36IKaJlbHOK W.KOJlbl - Ar<a.ueMl111 

11cnontt11Ten&cr<oro 11cKyccTsa https :/ Ilk.ems. i nformsystema. ru/ 

3rreKTpOHHa5f 6116rr110Te4Ha5f c11cTeMa «JlAH6» https://e.lanbook.com/ 

O6pa3oBaTen&ttaH nnanpopMa «fOpattT» https://urait.r~1/ 

4. KOHTPOJih 11 OQEHKA PE3YJihTATOB OCBOEHM51 
yt.(EEHOM ~MCI.J:HITJIHHhI 

Ko1-npoJ1b 11 oue1-11<a pe3yJlbTaTOB OCBOeHl151 yc1e6HOH .U11CU11CTJ111Hbl ocyL1[eCTBJ15IeTC51 

npeno.uasaTeneM B npouecce 11pose.uett1151 npaKTH Yecrrnx 3aH5ITl1H 11 na6opaTop11 &rx pa6oT, 

TeCTl1p0BaJ.-ll151, a TaloKe BblflOJlHemrn 06yqaiow:11MHCH 11H,U11BHJJ.YaJibHblX 33,U3Hl1H, npoeKTOl3, 

11CCJleJJ,0B3HHH. 
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PeJynbTaTb106yqeHHH <I>opMbl " MCT0JJ,bl K0l-lTp0nH " 0QCHKH 

(OCBOCHHble YMCHHH, ycBOCHHblC JHaHHSI) peJynbTaT0B 06yqe1-1HH 

B pe3y11hTaTe 1nyqer-urn npe,uMeTa riptt ou:eHKe yqHThIBaIOTC51 c11e,uyIOW.He 

o6yqaIOW.HHC5l ,uomKe1-1: KaqecTBeHHhie noKaJaTeJlH 0TBeTOB: 

YMCTb: rny6HHa, 0C031-IaHH0CTh, n0JlHOTa. 

xapaKTepH30BaTh 0CH0BHhie MeT0J.lhI n03HaHH51: 

Ha6mo,ueHHe, 113MepeHHe, 3KCnepHMeHT; Ou,enKa TeopeTuqecKHX JHauuu: 

0ITHChlBaTh CBOHCTBa TBep,UhlX, )KHJ.lKHX, OTMeTKa «5 »: 

raJoo6pa3HhIX sew_ecTB, Bhl,UeJ15l51 HX OTBeT n0JIHhltt 11 npaBHJlhHhltt Ha OCH0BaHHH 

cyw:ecTBeHHhie npH3HaKH; HJyqeHHhIX TeOpHH, 

pacKpblBaTh CMh[CJl 0CH0Bl-lh!X XHMHLieCKHX MaTepHM H3Jl0)KeH B onpe,ue11eHHOH 

ITOH51THH «aT0M», «MOJleKyJTa», ((Xl1Jv1Hqec1rntt 11orw1ecKott noc11e,uosaTeJ1bH0CTH, 

3JleMeHT», «np0CT0e Bell(eCTB0», ((CJlO)l(H0e JlHTepaTypHhIM 513h!K0M, 

sew.ecTB0», «BaJleHTH0CTh», «XHMH1-IeCKa5l 0TBeT caMOCT051TeJlhHhTH. 

peaKU:H51», Hcnonh3Y51 31-raKosyIO cHcTeMy 

XHMHH; OTMeTKa «4»: 

pacKpblBaTh CMhlCJl 3aK0H0B coxpaHeHH51 MaCChl 0TBeT ITOJTHhTH 11 npaBHJThHhIH Ha OCHOBaHHH 

sew.ecTB, IT0CT051!-ICTBa C0CTaBa, aT0MH0- H3yqeHHhlX TeopHtt, 

M0JleKy1151pHOH Teoptt11; MaTepHaJI H3JlO)KeH B onpe,ueneHHOH 

pa3J1HqaTh XHMHL[eCKHe H q>HJl1qecKHe 51BJ1e1-1mr; noc11e,uoBaTeJ1hH0CTH, 

Ha3h!BaTb XHMHqecKl1e :rneMeHThI; ,uonyw_em,c 2-3 Hecyw.ecrneHHhre owtt6KH, 

onpe,ueJI51Th cocrns sew_ecrn no ux 4>opMy11aM; Hcnpasnemr&re no Tpe6osa1-1mo ycrttTeJI51, 

onpe,,QeJ151Th BaJieHTHOCTh aT0Ma :rneMeHTa B HJTH ,uaH HenOJTHhltt H HeLieTKHH 0TBeT. 

coemrnemrnx; 

onpe,,QeJI51Th THIT XHMHcrecrrnx peaKU:Htt; OTMen<a «3 »: 

Ha3b!BaTb npH3HaKH 11 ycJIOBH51 npoTeKaHH51 0TBeT ITOJlHblH, HO np11 )TOM ,uonyw:eHa 

XHMHqecKl1X peaKu:ui-1:; cyw:eCTBeHHa51 ow116Ka HJlH 0TBeT 

BhI51BJ151Th npH3HaKH, CBH,UeTeJlbCTBYI-OW.He 0 HeITOJlHblH, IT0CTpoeH HeCB513H0. 

npoTeKamnr XHMHLieCK0H peaKU:IUi np11 

Bb!Il0JlHeHHH XHMl1LieCK0ro OIThITa; OTMeTKa «2»: 

C0CTaBJ151Tb q>OpMyJlbl 6m-rnpHhIX coe,um-1eHHH; rrp11 0TBeTe o6Hapy)KeHO HeIT0Hl1Ma1-me 

C0CTaBJ151Tb ypaBHeHl151 Xl1Ml1LieCKl1X peaKL(Hi-1; 0CH0BH0ro co,uep)Kaf-11151 ycre6Horo 

co6mo,uaTb rrpaBHJ1a 6e3orrac1-1oi-1: pa6oThr np11 MaTepu11a, 

npose,uemrn orrb1Tos; ,uonyw:eHhl cyw_eCTBeHHb[e OWH6KH, 

IT0Jlh30BaTbC51 11a6opaTOpHbIM o6opy J.l0Bar-meM I{ K0T0pb!e Y4-C5l 1-1e M0)KeT HCrrpaBHTb npH 

rrocy .Ll0tt; HaB0J.l511ll.HX sonpocax ycr1ne11H. 

Bh[L!l1CJ151Th 0TH0CHTeJlbl-lYIO MOJleKy JT51pHy10 11 

M0J151pHyro MaCCb[ Bell(eCTB; Ou.e1-11rn yMeHHH pernaTb pacqeT11b1e 

BblLil1CJ151Tb Maccosyro J.lOJll-0 XHMHqecK0ro JaJJ,aqu 

3JieMeHTa no 4>opMy11e coe,um1eH115I; OTMeTl<a «5 »: 

Bb!LIHCJ151Tb KOJlHLieCTB0, ofr&eM 11111{ Macey B Jl0rHL[eCK0M paccy)K,Uel-lHH H pewe1-11:111 1-1eT 

BeLI(eCTBa no KOJlWleCTBY, o6beMy, Macce ow1:1601<, 

peareHT0B HJTH npOJ.lYKTOB peaKU:HH; Ja).laLia pewe1-1a pau:uo1-IaJTbHbIM crroco6oM. 

xapa1<Teptt30BaT& q>H3Hcrec1rne 1:1 XHMH'-fec1rne 
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CBOHCTBa rrpoCTb!X Bell(eCTB: KI1CJIOpo.ua I1 

Bo.uopo;:i:a; 

rronyt.taTb, co611paTb KH:CJ!Opo;:i: I{ B0JJ:OPOJJ:; 

pacrr03I-taBaTb OllblTHblM rryTeM rmoo6pa3Hb!e 

Bell(ecrna: KHCJI0po;:i:, BOJJ:OPOJJ:; 

pacKpbIBaTb CMblCJI 3aKOHa AsoraL{po; 

pacKpbIBaTb CMbICJI llOI-rnTHK «-rerrJIOBOK 3cpcpeKT 

peaKU,HH», «MOJI5lpHb!H o6beM»; 

xapar<TepH30BaTb Q_)H3WfeCKHe H XHMHY:eCKHe 

CBOHCTBa 80):{bl; 

pacKpbIBaTb CMbICJ( ll0H51TH51 «pacrnop»; 

Bbll.{l1CJl5lTb MaCCOBYIO ,UOJIIO paCTBopeHHoro 

Bemecrna B pacTBope; 

rrpHroT0BJI51Tb pacrnopbr c orrpeL{enemroi1 

Maccosoi1 ;:i:onei1 pacrnopeHHoro semecTsa; 

[-[a3bIBaTb coeL{HI-1eI-1I15l H3rceHHblX KJiaCC0B 

HeopraHHY:eCKHX Bell(eCTB; 

xapaKTeprnoBaTb cpH3I1L[eCKHe H XHMHY:eCKHe 

CBOHCTBa 0CH0BHbfX KJiaCC0B 1-1eopraHHY:eCKHX 

Bell(eCTB: 0KCH,U0B, KHCJIOT,0CH0BaHHK, conei1; 

onpe,n:eJI5lTb rrpHHa,n:Jre)KHOCTb Bell(eCTB K 

orrpe.n:eneHHOMY Knaccy coe,n:11He1-111H; 

C0CTaBJI5lTb cpopMyJibI HeopraHHLfeCKHX 

coeL{HHeHI1H H3yY:eHHblX KJiaccoB; 

rrp0BO,UHTb 0llb[Tbl, no.urnep)f<,UafOll(He 

XHMHY:eCKHe CBOHCTBa H3yY:eHHbIX KJiaCC0B 

HeopraHHY:eCKHX Bell(eCTB; 

pacrr03HaBaTb OllblTHb!M rryTeM paCTB0pbl 

KHCJIOT H ll(eJIOLieH ITO H3MeHeHHIO OKpac1m 

HH.UI1KaTopa; 

xapar<TepH30BaTb. B3aHM0CB5l3b Me)f<,lly KJiaccaMH 

1-1eopraHHY:eCKHX coe,nI11-1eI-111i1; 

pacKpb!BaTb CMblCJI TTepHO,UHY:ec1<0ro 3aKOHa 

,[(. vi. MeHneneeBa; 

o6b5ICI-15lTb Q)I13I1Y:eCKI1H CMbICJI aT0MHOro 

(nop5lJJ:KOBOro) I-I0Mepa XHMHY:eCKOro :HieMeHTa, 

H0MepoB rpyrrm,I H rrepH0L{a B rrep110,n11qeCKOH 

CHCTeMe )])1. Me1-1L{eJ1eesa; 

o6MICH51Tb 3aK0H0MepHOCTH H3MeHeHirn 

CTpoemrn aT0MOB, CB0HCTB '.)J[eMeHTOB 

B npenenax MaJ[b[X nepHO,llOB I1 rJiaBHblX 

rro.urpynn; 

xapat<Tep113083Tb Xl1MHL[ec1me '.HieMeHTbl (OT 

B0,UOp0JJ:a no KaJibUI15l) Ha 0CI-I0Be 11X n0J[O)[(eI-11151 

B rrep11on11qecK0H c11cTeMe ,Q.11. Me1-1.ueneeBa 11 
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OTMeTKa «4»: 

B JI0f'WleCKOM paccy)[<L{eHHH 11 pewe1-11111 HeT 

cymeCTBeHHblX OWH60I<, rrpH '.HOM 3a,Uaqa 

peweHa, HO He paUH0HaJibHblM cnoco6oM, 

.uorryme1-10 1-1e 6onee JJ:Byx HecymecrneHHbrx 

ourn601<. 

OTMeTKa «3 »: 

B norwrecI<oM paccy)I<JJ:eI-11111 HeT 

cymecTBeHHblX OWH60K, 

.uorrycI<aeTc5l cymecTse1-1HaH ow116Ka B 

MaTeMaTHt.teCI<HX pact.teTaX. 

OTMeTKa «2»: 

I1Me[OTC5l cymecTBeHHbie ow116KH B 

JI0fHY:eCI<0M paccy)I<,UeHHH H peweHHH. 

Ouem.:a JKcnepuMe1-1TaJ1bHblX yMennw (B 

npouecce Bbin0JlHCHHH npaKTH'fCCKHX 

pa6oT no HHCTPYKUHH) 

Ou,e1rna CTaBHTC5l Ha 0CH0BaHHH 

Ha6moL{eHH5l 3a yY:all(HMC5l H ITHCbMeHHOro 

oTqern 3a pa6oTy. 

OTMeTI<a «5 »: 

pa6oTa BbIITOJIHeHa ITOJIHOCTblO. CL{eJiaHbl 

rrpaBHJibl-lble Ha6mo,neHH5l 11 Bb!B0L{bl, 

JI<crrepmv1e1-1T ocymecTBJie1-1 rro nna1-1y, c 

yt.teTOM TeXHHKH 6e3onacHOCTI1 11 rrpaBHJI 

pa60Tbl C Bell(eCTBaMH H rrp116opaMH, 

1Ip05IBJieI-lbl opraHH3aUHOHHO-TPYJJ:OBble 

yMeHI151 ( rro.u.uep)KI1BaeTC51 Y:HCT0Ta 

pa60L1ero MecTa, rropHJJ:0I< Ha crone, 

Jl<0H0MH0 HCII0J!b3YIOTC5l peaI<THBbl). 

OTMeTI<a «4»: 

.pa6oTa BblllOJII-IeI-Ia, c.uenattb[ npaBHJib[-[b[e 

1-1a6n10.uemrn 11 BblBO,UbC: Jl<CrrepttMeHT 

BbIIT0JIHeH 1-1eITOJIHO rum Ha6JIIO,Ua!OTC5l 

1-1ecymeCTBe1-1H&1e owtt61m B pa6oTe c 

Bell(eCTB3MH H np116opaMH. 

OTMeTI<a «3 »: 

0TBeT HelIOJ!HbIH, pa6oTa Bblll0JIHeHa 

rrpaBHJibl-10 He Mettee t.teM HanOJI0BHI-IY, 

.n:onywe1-1a cymecrneI-11-IaH ow1161<a (s xo.ue 



oco6eHHOCTdi CTpoe1-urn: HX aT0MOB; 

C0CTaBJUITb cxeMbI CTpoemrn 3TOM013 nepsbIX 20 

3JleMeHTOS nepHO,UHY:eCKOH CHCTeMbl ):(.11. 

MeH,ueneesa; 

pacKpbrnaTb CMbICJl ITOH51THH: «XHMHY:eCI<a51 

CS513b», «:rneKTpOOTp11uaTeJ16HOCT6»; 

xapaKTepH30S3T6 33SHCHMOCT6 cpH3HL£eCKHX 

CSOHCTS sew:eCTS OT THITa KpHCTaJlJlHL£eCKOH 

perneTKH; 

orrpe,UeJl51T6 SH.U X11Ml1'-1.eCKOH CS51311 S 

HeoprattH'-1.eCKHX coe,UHHeHH5IX; 

H306pmK3T6 cxeMbl CTpoeHl151 MOJ!eKyJI Bew:eCTB, 

o6pa30S3HH6IX pa3H6IMl1 B11,U3Ml1 XHMWieCI<HX 

CS513ett; 

pacKpbIBaTb CMbICJl ITOH51Tl1H «HOH», «K3THOH», 

«amrnH », ((3JleKTpOJll1T61», «He3JleKTp0JlHT6I», 

((3JleKTpOJll1THl(eCKa51 ,UHCCOUHaUH51», 

«OKHCJlHTeJlb)), «CTerreHb OKHCJieHH51» 

«SOCCTaHOSHTeJlb)), «OKHCJiett11e», 

«SOCCTaHOSJieHHe »; 

orrpe,ueJl51T6 CTenettb OKHCJleHl151 aTOMa 3JleMeHTa 

s coe,u11HeHmi; 

pacKp6IB3T6 CMbICJl Teop1111 :rneI<TpOJIHTlf'-{eCKOH 

.u11ccou11au1111; 

COCT3SJl51T6 ypaBHeHH51 3JleI<Tp0Jll1THlJeCKOH 

.UHCCOUHaUHH KHCJlOT, w:e110Y:eH, COJiett; 

o6'651CH51Tb CYW:HOCTb npouecca 

3J1eKTpo11HTHl1ecKoH .u11ccou11au1111 11 peaKUHH 

110HH0ro o6Metta; 

COCT3BJI51Tb ITOJlHble 11 cor<paw:eHHbie 110HH6Ie 

ypas1-1eH1151 peaKu:1111 o6Metta; 

orrpe,ueJI51Tb S03MO)I<HOCT6 rrpoTeKaHl151 pear<UHH 

HOHHOro 06Me1rn; 

npOBO,Ul1Tb pear<u:1111, ITO,UTBep)[(,UalOW:11e 

KaY:eCTBeHHblH COCTas pa3Jil1lJHbIX Bew:ecTB; 

onpe,UeJl5IT6 OKl1CJ111TeJ16 11 BOCCTaHOBHTeJib; 

C0CTaSJI51T6 ypa13HeHH51 OKl1CJIHTeJI6HO­

BOCCTaHOBHTeJl6H6IX peaKUHH; 

Ha36lBaTb q)aKTOpbl, BJll15UOW:He Ha CKOpOCTb 

XHMHL£eCKOH peaKuirn; 

3KCnep11MeHTa, B 06b5ICHett11H, B 

ocpoprvrnett11H pa6oThI, no TE np11 pa6oTe c 

sew:ecTBaMH l1 np116opaMH), KOTopyIO 

ytJaW.HHC51 11crrpasmIeT ITO Tpe6osattmo 

YllHTeJIH. 

OTMeTKa «2»: 

,uonyw.ettbI ,use 11J111 6011ee cyw:ecTse1-1ttbIe 

OWH6KH s xo.ue 3KCnepHMeHTa, s 

o6b5ICHeH1111, 13 o(llOPMJieHHH pa6oT6I, no TE 

np11 pa6oTe c sew.ecrnaM11 11 npn6opaMH), 

KOTOpbie yqaW:HHC51 He MO)KeT 11cnpaBI1Tb. 

Ou.eHKa yMeHHH pernaTb 

JKcnepHMCHTaJibHble 3a.[J,a'-IH 

Ilp11 oueHKe 3Toro )'MeHH51 c11e.uyeT 

YL£HT6lB3T6 1-1a6JIIO,UeHH51 YllHTeJl51 H 

npe,Ub5ISJl51eMbie y<Iall.(HMC51 pe3y Jib Ta Tb! 

Sb!IlOJIHeHH51 OITbITOS. 

OTMeTKa «5 »: 

I111aH peweHH51 3a,ua 1rn cocTasJieH 

rrpasHJlbtto, ocyw.ecrn11ett rro.u6op 

X11MHlJeCKHX peaKTHSOB 11 o6opy,uosamrn, 

,uaHO ITOJIHOe o6'65ICHem1e H c;ienaHbl 

SblB0,11.61. 

OTMeTl<a «4»: 

rrnaH peweHH5I COCTasnett npaSHJlbHO, 

ocyw:eCTSJleH no.u6op XHMHl[eCl<HX 

peaKTl1SOS 11 o6opy,uosaHH51. 

,uorryw:eHo He 6oJiee .usyx ttecyw.ecTseHI-lbIX 

ow1160K (s o6b5ICHeHHH 11 Sb!BO,Uax). 

OTMeTl<a «3 »: 

ITJiaH peweHH51 COCTasJieH rrpaSHJlbHO, 

ocyuleCTSJieH no,u6op XHMl1l[eCKl1X 

peaKTHSOB 11 o6opy,uoBaHH51. 

.uonyw:eHa cyw:ecTseHHa51 ow116Ka s 

ofrhHCHem-nr 11 136180,Uax. 

KJiaccmp11u11posaT6 X11M11lJeCKHe peaKUH11 ITO On,reTl<a «2»: 

pa3JIHL£Hb1M np113HaKaM; .uonyw.eHbl .use 11 6oJiee OWH6I<H (s [lJlaJ-Je 

xapa1nep1130B3Tb B33l1MOCB5l3b Me)[(.UY COCTaSOM, perne111151, S ITO,u6ope XHMHlJeCKHX, 

CTpoe1-111eM 11 CSOHCTS3M11 HeMeT3JIJI013; pea1<Tl1SOS 11 06opy,uo13ai-11151, 13 o6b51CHeHl111 

npoSO,Ul1Tb OflbITbl no noJiyL1eHHIO, co611pa1-1mo 11 11 136IBO,Uax). 
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1nr1emno Xl1Ml1LJ:eCKl1X CBOHCTB rmoo6pa3HbIX 

BeLUeCTB: yrneKHCJI0f0 rma, aMM11ar<a; 

pacn03HaBaTb 0CTbITHb[M nyTeM rmoo6pa3HOfO 

BeLUeCTBa: yrneKHCJlb[H ra3 11 aMM11aK; 

xapaKTepH30BaTb B3aHM0CB5l3b Me)[(LJ:Y C0CTaB0M, 

CTpoe1-meM 11 CB0HCTBaMl1 MeTaJIJ(0B; 

Ha3bIBaTb opratt11LJ:eCK11e BeUl,eCTBa no 11X 

cpopMyne: MeTaH, :naH, 3T11ne1-1, MeTaHon, 

3TaH0Jl, rn11uep11H, yKcycHa5l K11CJl0Ta, 

aMl1HOyKcycHa5l Kl1CJI0Ta, CTeap11H0Ba5l K11CJl0Ta, 

0Jlel1H0Ba5l Kl1CJIOTa, fJllOK03a; 

oue1-111BaTb BJil15lHl1e Xl1Ml1L[eCK0fO 3arp5!3HeHl15I 

oKpy)KaEOll(eK cpe,z:i:br Ha opraHl13M LJ:enoBeKa; 

rpaMOTH0 o6pawaTbC5l c sewecrnaM11 B 

noBcem-reB1-10H )[(113HH 

orrpe,z:i:eJIHTb B03M0)KH0CTb npoTeKaH115I peaKU11K 

HeKOT0pb!X npe,z:i:cTaB11TeJ1ett opraH11qeCKl1X 

BeLUeCTB C K11CJI0po,z:i:oM, B0.ll:OP0.ll:0M, 

OL~eHKa ITHCbMeHHblX K0HTp0JibHhlX 

pa6oT 

flp11 oue1-111Batt11H OTBeTa rmwerocH 

Heo6xo,z:i:HMO L(l{TbIBaTb KaLfeCTB0 

BbIITOJIHel-1115! pa60Tbl no 3a,z:i:aHl15IM. 

KoHTpOIIbHaH pa6oTa ouer-nrnaeTcH B ueJ10M. 

OnvleTKa «5 »: 

,z:i:aH CTOJIHblH OTBeT Ha OCHOBe 113yLJ:eH1-[bIX 

Teop11tt, B03MO)[<Ha HecywecTBettHaH 

ow116Ka. 

,z:i:onycTHMa HeKOTOpa5l HenoJIHOTa OTBeTa, 

MO)KeT 6bITb He 6onee LJ:BYX 

HecywecTBem-1b1x ow1160K. 

MeTaJ1JlaMl1, 0CH0BaHirnMH, ranoreHaMH; OTMeTKa «3 »: 

3HaTb: pa6oTa BbIITOJIHetta He00JIHO (HO He Mettee 

CBOHCTBa TBep,z:i:b[X, )KHLJ:KHX, rmoo6pa3Hb[X LJ:eM HanOJIOBHHY), HMeeTCH He 6onee OLJ:HOH 

BeLUeCTB, BblLJ:eJI5f5[ HX cywecTBeHHbie np113HaKH; cywecTBeHHOK ow1161rn 11 np11 )TOM 2-3 

IT0l-l5ITl15I «aT0M», «MOJieKyna», «X11MHLJ:eCKl1K HecyLUeCTBeHHbie. 

3JieMeHT», «npocToe sewecTB0», «CJIO)[<HOe 

BeUl,eCTBO», «BaJieHTHOCTb», «Xl1Ml1YeCKa5l 

peaKU115I)), 11Cfl0Jlb3Y5I 31-IaKoByro CHCTeMy 

XHMHH; 

3aKOHbl coxpaHeHH5I MaCCbl BeUl,eCTB, 

0OCT05lHCTBa COCTaBa, aTOMHO-MOJieKynHpHOH 

TeopHH; 

XHMHLJ:eCKHe 11 Q_)H3HLJ:eCKHe ~IBJiemrn; 

Xl1MHLJ:eCKl1e 3JieMeHTbl; 

C0CTaB BeUl,eCTB no 11X cpopMyJlaM; 

BaJie[-[TH0CTb aT0Ma B coe,z:i:11tteH11Hx; 

THOE,[ XHMl1LJ:ec,rnx peaKUHH; 

npH3Hal<H 11 yCJIOBH5l npoTeJ<aIHrn XHMHYeCKHX 

peaKu11n; 

rrp113HaKH, c1m,z:i:e-reJibCTBYFOU1,l1e O rrpoTeKaHH H 

Xl1Ml14eCKOH peaKU11H np11 BhlnOJIHemu1 

Xl1MH4eCKOfO Oflb[Ta; 

cpopMynr,1 611ttapttb1x coe,z:i:1rnett11ti; 

ypaB1-1eH115l x11M11LJ:ecrrnx peaKu11i1; 

npas11na 6e3onacttoi1 pa60T&1 np11 rrpoBe,z:i:eH1111 

OITblTOB; 

MOJieKynHpHble 11 MOJ15Ip1-lble Macer,[ BeUl,eCTB; 
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OTMeTKa «2»: 

pa6oTa BbIITOJIHeHa MeHbWe qeM 

1-1anonos111-1y, 

111v1eeTC5I HeCK0JibK0 cywecTBeHHbIX 

ow1160K. 

TTp11oueHKeBwnonHeH115lnHC&MeHHOH 

KOHTpOJibHOK pa60Tbl Heo6xom11v10 

r111T&1BaTh Tpe6oBaIHrn e,z:i:HHOfO 

opcporpacpw1ecKoro pe)KHMa. 

OTMeTKa 3a HT0f0BYI0 K0l-lTp0JlbHYIO 

pa6oTy 1<oppeKT11pyeT npe,z:i:wecrnyFOl.l.\11e 

np11 BblCTaBJieHim OTMe,T[(l{ 3a LJ:eTsepTb, 

nonyro,z:i:11e, ro,z:i:. 



<pI13H4eCKHe H XHMH'-!eCKHe CBOHCTBa npOCTblX 

Bew:ecrn: KHCJIOpo.ua H BOL(Opo.ua; 

3aKoH ABora,upo; 

ITOH5lTl15l «TenJTOBOH 3(p(peKT peaKUIUO>, 

«MOJI5lpHbIH 06'beM»; 

{pH3H4eCKHe H XHMWleCKHe CBOHCTBa BOL(b[; 

TTOH5lTH5l «paCTBOp»; 

KJiaCCbl HeopraHHY:eCKHX Bew:ecTB; 

CpH3HL[eCKHe H XHMWleCKHe CBOHCTBa OCHOBHblX 

[<JiaccoB HeopraHHL[eCKHX Bew:ecTB: OKCHL(OB, 

Kl1CJTO~OCHOBaHHH,COJTeH; 

<popMyJThr HeopraH11c.recK11x coe,u11HeHHH 

H3rleHHbIX KJTaCCOB; 

paCTBOpbI KHCJlOT H w,enoc.reH ITO H3MeHeHH10 

oKpacrrn HHL(HKaTopa; 

TTep110,u11c.recKHH 3aKOH )])1. Mett,ueneeBa; 

{pH3WleCKHH CMblCJT aTOMHOro ( rrOp5lL(KOBOro) 

HOMepa XHMHLfeCKOro 3JTeMeHTa, HOMepoB 

rpymibl H nepHo,ua B nepHOL(HY:eCKOH CHCTeMe 

)ll1. Mett,ue11eeBa; 

CTpoettH5l aTOMOB, CBOHCTB 3JTeMeHTOB B 

npe,uenax MaJlblX nepHO.llOB H rnaBHblX 

no,urpyrrrr; 

XHMHY.eCKHe )JTeMel;{Tbl ( OT BOL(Opo.ua no 

KaJibUH5l) Ha OCHOBe HX [l0JTO)KeHH5l 

B nep110,u11qecKOH CHCTeMe ,n:.I1. MeH,ueneeBa 11 

oco6eHHOCTeH CTpOeHH5l HX aTOMOB; 

cxeMbl CTpoettH5l aTOMOB nepBblX 20 )JTeMeHTOB 

rrep110,u11c.reCKOH CHCTeMbl )])1. Mett,ueneeBa; 

ITOH5lTH5l: «XHMHL[eCKa5l CB5l3b», 

(OJleKTpO0Tp H ua-reJib H0CTb)); 

BHL(bl XHMHLfeCKOH CB5l3H B Heopratt11qec1rnx 

coemrnettHHx; 

IT0H5lTH5l «HOH», «KaTHOH», «aHH0H», 

<OJleKTp0JTHTbl», <rne:rner<TpOJTHTbl», 

(()JleI<TpOJIHTH'-!eCI<a5l L(HCCOU,HaU,H5l», 

«OKHCJlHTeJib», «CTeIIeHb 0KHCJieHH51» 

«B0CCTaH0BHTeJlb », «o KHCJieHHe », 

«B0CCTaHo BJiettHe »; 

CTeneHH OKHCJieHH.51 aT0Ma :rneMeHTa B 

coe,u11HeH1111; 

Teopmo )JTernpoJIHTHLfeCKOH L(HCC0UHaumr; 

XHMHLfeCKHe peaKl(HH no pa3m14Hb(M 

IIpH3HaI<aM; 

B3aHMOCB513b Me)K,Uy COCT3BOM, CTpoe1111eM 11 
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CBOHCTBaMH tteMeTaJIJIOB; 

opraH11'-lecK11e Bew.ecTBa no 11x cpopMyJie: Merntt, 

3TaH,3THJleH,MeTaHOJl,3TaHOJl,rJlHQep11H, 

yKcyctta51 KHCJIOTa, ar,rnttoyr<cycna51 r<HcnoTa, 

CTeapmlOBa51 KHCJlOTa, OJleHHOBa51 KHCJlOTa, 

fJlfOK03a. 

<f>OHJ:( OQEHOqHhIX CPEJ:(CTB 
IIPHJIO)KEHHE 1. 

1. KoHTpOJlbHO-H3MepuTeJlbHhle cpeJ:(CTBa J:(JlR Tel~yn•ero l.:OHTPOJ1R 31-rnnuu:, yMc1-1Hit 

06y<rn10werocn 

npaKTH4eCKHe H na6opaTOpHble pa60Tbl. TeMbl pa6or 

I. npaKTHYecKoe 3a1-151THe N2 I «np11eMht 06pall(eH1151 c na6opaTop1-1b1M 06opy.D.OBa1-111eM» 

2. Jla6opaTopHa51 pa6oTa N2 I «PaJ.D.eJ1eH11e necKa H con11» 

3. ITpaKTl14ecKa51 pa6orn N!:!2 «ITp11roTOBJ1eH11e pacTBopoB c 3a.n.aH1-1011 MaccoBOH .ll.OJleH» 

4. ITpaKTH4eCKa51 pa6oTa N!:!3 «vtccJ1eD.0Ba1-111e CBOHCTB 111-1.D.HKaTopoB» 

On Hean He TCXH0Jl0rHH np0BC.ll.CHHSI npaKTH•ICCKOH pa60Tbl: 

TexHOJlOrH51 npoBe,D.eHH51 npaKTH4eCKOH H na6opaTOpHOH pa60Tbl no XHMHH MO)KeT BKJll04aTb cne.n.y1011.(He 

3TanbI: 

I. TToD.roTOBKa. Hy)l(HO 3apa1-1ee 113y411Tb Teop1110 no TeMe pa6oTbI, 031-1aKOMHTbC51 c MeT0.ll.HKaM11 

npoBeD.CHl151 onb!TOB; 

2. CT0J1y4e1rne 3a.[l_al·IH51. npeno.[l_aBaTCJlb Bbl.[l_aeT HH.ll.HBH.D.yaJlbHOe 3ana1-111e l(a)((,ll.OMY y4e1-111Ky; 

3. floD.6op I-Ieo6xon11Moro 06opynoBaI-I1151 11 MaTep11aJIOB cornac1-10 3ana1rn10; 

4. ITpoBe,11,e1-111e onhITOB, 1-1a6mo,11,e1-11111, H3MepeI-IHH cornac1-10 111-1c-rpyKu,115IM; 

5. 3anHCb nonycreHHblX ,D.aHHbIX B pa6ot1y10 TeTpa.D.b .ll.Jl51 OT4eTa; 

6. Y6opKa pa6ot1ero Mecrn, MbtTbe na6opaTop1-1011 nocy,11,61; 

7. O6pa60TKa pe3yJlbTaTOB, q)OpMyJ111poBaI-I11e BblBO.ll.OB; 

8. Oq)opMJ1e1-111e n11CbMe1-11-1oro OT4ern o pa6o-re; 

9. 3all(11Ta pa60Tb1 nepen npeno.uaBa-reneM. 

nepe.u BbtnOJlHeHHCM pa60Tbl npenonaBaTeJllO cnenye-r npOBCCTH HHCTPYK'fa)I(, KOTO[)blH Bl<Jll04aeT u,eJlb, 

conep)lca1-111e, npas11na Tex1-111K11 6e3onac1-1ocT11, nop51.ll.OI< np0Bene1-11151, np11eMb1 11 cnoco6b1 Bb1noJ11-1eHH51 

npe.ucT05Ill(ei1 pa60Tb1. 

Co.uep)1<a1-111e H ypoBCHb 3aD.aHHH .ll.Jl51 pa60Tbl .uom1<e1-1 661Tb cnJ1a1-rnposa1-1 Tal<HM o6pa30M, 4T06bl 3a 

OTBe,D.eHHOe BpeM51 OHH MOrJlH 661Tb BblnOJlHCHbl Ka4eCTBCHIIO 60JlbWHHCTBOM CTYD.CHTOB. 

ITp11Mep BblO0JlHCHHSI npaKTH•leCKOH pa6oTbl: 

TeMa: HccJ1e.uosa1-111e csoi1c-rs 111-1.u11KaTopos 

L(eJlb pa60Tbl: [,fayt(HTb H3Me1-1e1-111e OKpaCKH 111-1)].HKaTopoB B pa3J(HLfl-fbfX cpe.n.ax (1<HCJlOH, 11e11TpaJ1bl-lOH, 

1.u,eJI041-lOH) 11 onpe.ueJIHTb HX 31-1a4e1-111e ,ll.Jl51 Ka4eCTBe1-11-1oro a1-1aJ1113a paCTBOpOB. 

O6opynosa1-111e 11 peaKTHBb1: 

ITpo611pKH (6-8 WT.) 

Wrn-rHB .UJl51 npo611po1< 

[1 H neTl<H 

Pacrnopbi: HCI (com11-1a51 KHCJIOTa), NaOH (rnnp0Kc11.u 1-1aTp1151), .n.11crnJ1n11posa1-11-1a51 Bo.n.a 

vll-l.D.HKaTO[)bl: JlaKMYC, qie1-1onqnane111-1, MeTHIIOpal-l)I<, y1-111BepcaJ1bl-lblH Hl-l.lI.HKaTop 

Xo.n. pa6oTbl: 

I. no.n.roTOBKa paCTBOpOB 
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ITp11rOTOBbTe 3 npo611pKH C pacrnopaMH: 

ITpo611p1<a I: 2-3 Mn HCI (K11cna51 cpeJJ.a) 

ITpo611pKa 2: 2-3 Mn }].11cnrnn11poBaHHOH BOJJ.bl (Hei1TpanbHa51 cpe.[(a) 

ITpo611p1<a 3: 2-3 Mn NaOH (meno•maH cpeJJ.a) 

2. KccneJJ.0Bam1e HH.L\HKaTopoB 

,l])rn Ka►KJJ.Oro HHJJ.HKaTopa npoBeJJ.11Te TeCT11pOBaH11e B Tpex cpeJJ.ax: 

A. JiaKMyc 

,[(o6aBbTe 1-2 1<ann11 naKMyca B Ka►KJJ.YIO npo611pKy. 

OTMeTbTe 113MeHeH11e UBeTa: 

K11cna51 cpeJJ.a (HCI) ----> KpacHblH 

Hei1TpMbHa51 (H2O)----> qrnoneTOBblH 

LUenoL1HaH (NaOH)----> c11H1111 

E. <DeHomjlTane11H 

,[(o6aBbTe 1-2 Kann11 cj)eHomlHane111-1a. 

Ha6n 10)].aHTe 01<pac1<y: 

K11cna51 11 Hei1TpaJlbHaH ----> 6ecuBeTHblH 

LIJ.enollliaH----> MMHHOBblH 

B. MeT11nopaH)I< 

,[(o6aBbTe 1-2 Kann11 MenrnopaH)l{a. 

ct>111<c11py11Te 113MeHeHH51: 

K11cna51----> po10Bo-Kpac1-1b111 

Hei1TpMbHa51 ----> opa1-01<eBb1 i1 

LIJ.enolfHaH ----> )l<enTblH 

r. Y1-111BepCMbHblH 11H}].HKaTop 

,[(o6aBbTe 1-2 1<ann11 YHHBepcaJJbHOro HI-1)].HKaTOpa. 

CpaBHHTe UBeT c ::nanOHHOH UIKMOH pH. 

3. O¢opMne1-111e pe1ymTaTOB 

3anonHHTe rn61111uy: 

KHJJ.HKTOP K11c11a51 cpeJJ.a 

JlaKMYC KpacHblH 

<l>eH011cllTane11H 5ecuBeTHblH 

MeT11nopa1-1)1< Po30BO-KpacHblH 

4. BblBO}].bl 

Hei1TpaJJbHaH cpeJJ.a 

ct>11011eTOBblH 

6ecuoeT1-1b111 

Opatt)l{eBblH 

Ka)K}].blH HH}].HKaTop MeH51eT UBeT B 3aBHC11MOCTl1 OT pH cpeJJ.bl. 

LUenolfHaH cpeJJ.a 

CHHl1H 

Man111-10Bb111 

)[(e11TblH 

JiaKMYC YJJ.06eH }].1151 rpy6oro onpeJJ.eJleHH51 KHCJ10THOCTl1, ¢e1-1oncjlTaJ1e111-1 - TOJlbKO }].J151 menolfeH, 

MeTH110paH)({ - .[(J151 1<11CJ10T. 

YH11BepcanbHblH 111-1}].111<aTop n03BOJ151eT TOlf1-1ee onpeJJ.eJ111Tb pH. 

IIponepo•rnblC KOHTpOJibHblC pa6oTbl 

IT011yro}].OBa51 npoBepOL[Ha51 pa60Tbl npoB0}].11TC51 no 11-roraM 0CB0eHH51 C0JJ.ep)Kal-11151 yp0BH51 o6ylfeHl151 B 8 
KJJacce no M0JJ.YJ1HM: «BBeJJ.emte B x11rvt1110», «8a)1rnei1w11e KJJaCCbl Heopra1-1114ecK11x BeU(eCTB», «CTpoe1-111e 

aT0Ma H 3aK0H0MepH0CTl1 113MepeHl1H CBOHCTB Xl1M11LleCKHX 3JleMeHTOB», «Ko11w1eCTBeHHble OTHOUle!-11151 B 

x11M1111», «CTpoeH11e Bemec-rBa». Ko1-1-rpo11b1-1a51 pa6oTa 110 1<ypcy «X11M11H» npoB0JJ.11TCH B 1<01-1ue yye61-1oro roJJ.a 

110 BCeM np0H}].eHHblM TeMaM. ,[(aHHblH B11)]. K01-rrpOJ151 0CH0BaH Ha Cl1CTeMI-I0-JJ.e51TeJ11,H0CTH0M, 

K0MneTeHTH0CTH0M 11 ypoo1-1eB0M n0}].X0}].aX. B paMKax KOHTp011bI-IOH pa60Tbl 1-tapHJJ.Y C npe}].MeTHblM11 

pe3yJ1bTaTaM11 o6yYeHH51 yYeH111<0B Ha ypoBHe o6mero cpe}].1-tero 06pa10Ba1-11151 oueHHBalOTCH TaK)l<e 

MeTanpeJJ.MeTHble pe1ynbTaTb1, B TOM lfHCne ypoBeHb ccl)opM11poBaHHOCT11 y1-111BepcaJ1bHb1X y4e6HblX 

no11-iaBaTenb1-1b1x, K0MMYHHKaTHBI-lblX 11 perynH11B11b1X JJ.eHCTBHH (YY ,[() H OBJlaJJ.eHH51 Me)lmpeJJ.MentblMH 

n0l-l51Tl151MH. Co.D,ep)l<aHl1e KOHTp011bllOH pa60Tbl no 6HOJ10rHH JJ.Jl51 8 KJlacca 6a3HpyeTC51 Ha o6pa3oBaTeJlbl-lblX 

pe3yJlbTaTax 0CB0eHl151 o6ylfalOU(l1MHC51 npe}].MeTa «XHMH51» B 8 Knacce. 

IlpHMCl)bl 3a}].atrnu: 

8 1<J1acc (OcnOBbl x11M1111) 

I. 3aJJ.a1-111e: 

CocTaBbTe XHMw1ec1<He cl>opMynb1 coeJJ.HHeH1111: 
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a) O1<CH.ll ,-,aTpHH 

6) Cep1-1aH KHCJI0Ta 

B) tH.l\pOKCH.l\ KaJlbLU-rn 

Kmo4: 

a) Na2O 

6) I-'2SO. 

s) Ca(OH)i 

2. 3a.l(aHne: 

PacCTaBbTe K03(pcj)Hu_HeHTbl B ypaB1-reHHH peaKU.HH: 

Fe+ 02-> Fe2OJ 

Kmo4: 

4Fe + 302-> 2Fe2OJ 

3. 3a.l(aHne: 

Onpe.ll,emITe THn peaKLlHH (coe.l(HHeHne, pa3Jl0)r<eHHe, 3aMewe1-1ne, o6MeH): 

a) 2H2O-> 2H2 + 02 

6) Zn + 2HCI -> ZnCb + H2 

Knt04: 

a) Pa3J10)1<eHne 

6) 3aMewemte 

9 1rnacc (Heoprann•1ecKaSI XHMHSI) 

I. 3a,llam1e: 

Onpe.l\eJlHTe KJ1acc coe.l(HHe1-1n11 H .l(aHTe Ha3BaHHH: 

a) K2SO. 

6) HNOJ 

B) Al(OH)3 

KmoY: 

a) Conb - cynbcpaT 1<aJ1HH 

6) KHCJlOTa - a30Tl·la5l KHCJI0Ta 

B) Oc1-10Ba1-rne - rH.l\po1<cH.l\ aJIIOMHHHH 

2. 3a.l(aHne: 

HannwnTe M0J1e1<yJ1Hp1-10e H H0HH0e ypast-teHHH pea1<U.HH Me)K.l\Y NaOH H HCI. 

KJlfOL[: 

Mone1<yJ1Hp1-1oe: 

NaOH + HCI -> NaCl + l-'2O 

I10HHOe: 

Na'+ OH-+ 1-1' +CI---+ Na+-+ CI-+ H2O 

3. 3a.ll,a1-1ne: 

KaKOH ra3 Bb1.ll,em1eTCH npn peaKU.HH 1<ap601-1aTa 1<aJ1bU.HH c COJlHHOH KHCJ10T011? HanHWHTe ypaB1-1e1-1ne. 

KJltOLt: 

CO2 (yrne1<HCJ1b111 ra3). 

Ypas1-1e1-1ne: 

CaCOJ + 2HCI--+ CaCli + l-'2O + CO2i 

lO K.11acc (OpraHH 1 1ecKaSI XHMHSI) 
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I. 3a.n,amte: 

Ha30BHTe Bew,ecrna no Me)K/.1.yHapo.n,Hofi HoMeH[(J]aType IUPAC: 

a) CH4 

6) Cl-h=CH2 

B) CH=CH 

Kmo4: 

a) MeTaH 

6) 3TeH (3THJieH) 

B) 3THH (auernneH) 

2. 3a.n,am1e: 

HanHWHTe peaKUHIO rn.n,paTaUHH 3THJieHa. YKml<HTe ycHOBH51 H npo.n,yKT. 

I011oc1: 

CH2=CH2 + H20-> CH1-Cl-'20H (3T8HOJI) 

YcJIOBH51: 1<8T8JIH38TOP (H2S04, t0). 

3. 3a.n,aH11e: 

0TJIH4HTe 8Jll<8Hbl OT 8JIKeHOB C nOMOW,blO XHMHLleCKOH pea1<UHH. TTpHBe,UHTe npHMep. 

K11104: 

AnKeHb1 06ecuBec111BaioT 6poMHy10 BO.Uy: 

Cl-lz=CH2 + Br2-> CH2Br-CH2Br ( I ,2-.n,116poM3TaH) 

AnKaHbt (1-tanp., CH4) c 6poMOM 1-1e pearnpyioT. 

l KJiacc (O606rn.e11ue u yrJiy6Jie1rne) 

I. 3a.n,aH11e: 

Pacc4H.Tai1Te MaccOBy1O .uomo KH.c11opo.n,a B cepHoi1 KHCJIOTe (H2S04). 

Knio4: 

M(H2S04) = 98 r/MoJTb. 

Macca 1<11cnopo.ua: 4x 16 = 64 r. 

w(O) = 64 I 98:::: 65,3%. 

2. 3a,uaH11e: 

CocTaBbTe 3JieKTpOHHbri1 6a11aHc /.1.JIH pea1<u1111: 

KMn04 + HCI -> KCI + MnCb + Ch + H20 

K11104: 

2KMnO. + I 6HCI--. 2KCI + 2MnCh + 5Cb + 81--'20 

Mn+7 +Se-> Mn'2 (BOCCT8HOBJieHHe) 

2c1- - 2e-> Cb 0 (01mcne1-111e) 

3. 3a.n,a1-111e: 

Ka1< BJIHHeT TeMnepaTypa Ha c1<opocTb pea1<u1111? 06bHCHMTe c noMOW,blO npaBHJia BaHT-roq>clJa. 

Kmo4: 

ITp11 llOBblWeHHH TervmepaTypbl Ha I O°C CKOpOCTb peaKUHH yBeJIH4HBaeTC51 B 2-4 pa3a. 

TTpHMep: Ecn11 y = 3, TO npH poCTe t C 2O°C .uo 5O°C CKOpOCTb BO3pacreT B 33 = 27 pa3. 

2. KoHTf)OJlbllO-HJMepHTCJlbllbIC cpeJJ.CTBa /.1.JISI npoMe,11:yTo•m0H aTTCCTaU.HH 06r1a1orn.erocst 

IloJiyroJJ.oBan K011TpoJI1>1-1ast pa6oTa no npoiiJJ.eHHOMY MaTepHaJiy 

I. TeopeTw1ec1<Hi1 Bonpoc (2 6aJ1s1a) 

JJ:aihe onpe.uene1-rne «XHM11c1ec1<0ro 3JieMeHTa» 11 np11Be.n,wre 3 np11Mepa. 
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K.nfOL(: 

XHMW!eCKHH 3JleMeHT - 3TO C0B0KynH0CTb aT0M0B C 0,ll_HHaK0BblM 3ap51.D.0M 51.D.pa. CT.p11Mepb1: KHCJl0p0.D. (0), 

)1Ce11e10 (Fe), yrnep0.Ll (C). 
2. K.naccmpH1<aUH51 sew_ecTB (2 6anna) 

Pa1.D.eJ111Te sew_ecrna Ha 1rnaccb1: HCI, CaO, NaOH, H2SO4, Ab(SO4)3. 

Kmoy: 

KHCJlOTbl: HCI, l-12SO4 

OKCH)]_bl: Cao 

OcH0BaH1151: NaOH 

Co1111: Ab(SO4)3 

3. CTpOeHHe aToMa (3 6anna) 

Onpe.D.eJ111Te YHCJl0 np0T0H0B, HettTpo1-10B H 3JleKTp0H0B .D.1151 3JleMeHTa c Z=l 7 (X11op), ecnH A=35. 

K1110Y: 

p+ = 17, e- = 17, n° = 35 - 17 = 18. 

4. 3a1<01-10Mep1-1ocrn nepHO.D.114eCKOH CHCTeMbl (2 6anna) 

Kai< 113MeH51eTC51 MeTaJlJlWleCKHH xapaKTep 3JleMeHT0B B rpynne CBepxy BHl•n? OTBeT 11051CHHTe. 

Kmoci: 

YCHJlHBaeTC51, T.K. yseJlWIHBaeTC51 pa.D.HYC aT0Ma, BHeWHHe 3JleKTp0Hbl cna6ee npwrnrnBalOTC51 I( 51.D.py. 

5. PacYeTbl no ypaB1-1e1-11151M peaKUHH (3 6a1111a) 

Ka1<oi1 o6beM KHcnopo.D.a (1-1.y.) noTpe6yeTC51 .D.1151 C)1mraHH51 IO r yrnepo.D.a (C + 02 - CO2)? 

KmoY: 

v(C) = 10/12::.:::: 0.83 M0Jlb - v(02) = 0.83 M0Jlb - V(O2) = 0.83 X 22.4::.:::: 18.6 Jl_ 

6. T11nb1 x1-1M1-1c1ecKoi1 CB513H (2 6anna) 

Onpe.D.eJ111Te THn CB513H B Bew_ecrnax: NaCl, l-12O, 02. 

K.n!OY: 

NaCl - 1101-11-1a51 

l-12O - l<0BaJleHTHa51 n01151pHa51 

02 - K0BaJ1e~rr1-1a51 1-1eno1151pHa51 

7. 311eKTpoHHb1e 1<0Hqrnrypau1-11-1 (3 6anna) 

Han11w11Te 311eKTp01-1Hy10 KOHcjH1rypau1110 aToMa cepbl (Z=l6). YKm1rnTe BaJieHTHbte 311eKTpo1-1b1. 

KmoY: 

1s2 2s 2 2p 6 3s 2 3p 4. BaneHTHble 3JleKTp0Hbl: 3s 2 3p 4. 

8. 3a.D.a4a r-ia Maccosy10 ,D.01110 (3 6anna) 

Paccc111rni1Te Macc0By10 .D.0mo a10Ta B HHTpaTe aMM0Hl-151 (Nl-14NOJ). 

K111oq: 

M(Nl-14NOJ) = 80 rlMOJlb. Macca a1orn: 2x 14 = 28 r. 

w(N) = 28 / 80 = 35%. 

9. Ypas1-1e1-11151 pea1<u11i1(46a1111a) 

CocTaBbTe M0JleKy1151p1-tbte H H0HHbte ypaBHeHH51 ,l]_Jl51 peaKUHH: rH.D.p0KCH.D. HaTpH51 + cep1-1a51 KHCJl0Ta. 

Kn1oc1: 

MoneKy1151p1-1oe: 

2NaOH + H2SO4 - Na2SO4 + 21-hO 

vlo1-11-1oe: 

2Na+ + 201-1- + 21--1+ + SO4 2
- - 2Na+ + SO4 2 + 21-120 

I 0. O6b51C1-te1-1He 51BJ1e1-111i1 (3 6a1111a) 

lloYeMy ranore1-1b1 (F, Cl, Br) aKTHBHee B pea1<UH51X, c1eM 6naropo.D.Hb1e ra1b1? 

Kmoq: 

y ranorel-108 7 :)JleKT[)0I-I0B Ha B1-tew1-1eM ypoBHe - CTpe1,rne1-111e .D.0CTp011Tb 0KTeT. y 6naropO.LU·lblX ra30B Y)Ke 

CTa6HJI bl-ta51 KOl-l(j)H rypaUH51. 
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KpuTepuu 01.1e11uBamm 

N2 1ana1-11-151 MaKCHM3Jlbl-lblH 6anJ1 Kp1-1Tep1-11-1 

I 2 OnpeneJ1e1-11-1e + 3 np1-1Mepa (no 0.5 1a npHMep) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

lliKana nepeB0JJ,3 B oue1-1Ky: 

25-27 6aJJJIOB - «5» 

20-24 6anna - «4» 

12-[9 6aJ1JlOB - «3» 

Me1-1ee 12 - «2» 

2 

3 

2 
'l 
J 

2 

3 

3 

4 
,, 
J 

ro~oBaSI KOHT()OJlbHaSI pa6oTa no Kypcy «XUMUSI» 

3a,ua1-11-1e I 

0.5 63J1J1a 33 Km1<JJ,b1H sep1-1b111 KJJacc 

flo I 63JJJJY 33 p+, e-, n° 

Bep1-1b111 orneT + no51c1-1e1-11-1e 

ITpaBHJ1b1-tb111 p3c4eT v 1-1 V 

ITo 0.5 6anJ1a 1a Ka)l<ny10 CBH3b 

Ko1-1qmrypaui,rn + B3J1eHTHb1e 3J1eK'rpo1-1h1 

Bep1-1b1H pacl.feT M 1-1 w 

2 63J1na 1a M0neKyJJHpi-toe, 2 - 33 1-101-11-1oe 

Jiorn4HOe o6b51CHeHHe 

({)opMaT: CocTaBbTe MoJ1eKyJ1Hp1-1b1e cj)OPMYJJbl cneny1oll(11x yrneBonoponoB: 

I) AJJK3HbI 2 yrnesonos 2) AJ1KHHb1 3 yrnesonos 3) AJJKHHbI 4 yrnesonos 

KJ1104: 

I) CH4, C2H, CJHs 2) C2H2, CJH4, C4H6 3) C2l-li, CJH4, C4H6 

3ana1-11-1e 2 

Bonpoc: OnpeneJ11-1Te, KaKHe 1-11 BeLUeCTB 51BJ1H10TcH 1110Mep1-1b1M1-1: 

I) CH4 2) C2H4 3) CJHs 4) C4Hs 

Kmo4: 2 114 

3a,ua1-111e 3 

({)opMaT: YKa)KHTe, 1<3KHe Bell(eCTBa 0TH0C51TC51 I< 3JlK3HaM, anKeHaM, aJlKHHaM: 

I) CH4 2) C2H4 3) CH6 4) CHs 

K.ruoq: I - aJ1Ka1-1; 2 1-1 4 - aJJKeHb1; 3 - am<aHbl 

3ana1-11-1e 4 

({)opMaT: PacC4HTaHTe Macey yrnesonos B aJ1Ka1-1ax (C2H4) K0T0pb1e conep)1<aT 3 aToMa yrnepo,ua. 

Kmoq: 42 rpaMMa 

3a.ua1-111e 5 

({)opMaT: Y KM<HTe, 1<a1<oe Bell(eCTB0 11Cf10Jl b3yeTC51 B np0H3B0.D,CTBe n0Jl H3T1rne1-1a: 

I) Cl--14 2) C2H4 3) C2H2 4) C4Hs 

Kmo4 2 · 

3ana1-11-1e 6 

({)opMaT: Or1peD,eJ1HTe, 1<a1<11e Beu.1eCTBa 51BJl51I0TC51 3cjrnpai\rn: 

I) CH4 2) C2l--l4 3) C2H6O 4) C4HsO2 
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3a.n.am1e 7 
<l>opMaT: YKa)Kl1Te, KaK11e BeL.1-leeTBa 51BJHIIOTC51 oprattwIeCKl1Ml1 paeTB0p11TeJI51MH: 

I) CH4 2) C2H4 3) C2H6O 4) C4HsO2 

Kmo43 

3a.n.att11e 8 
<l>opMaT: Han11w11Te ypasHeH11» peaKL(HH .D.JI» CJie.D.y!OUll1X npespaUlett1111: 

I) 3T11J1ett -> non 113THJieH 

2) Tiponett -> CTponattoJI-2 

3) AueT11JieH -> 6ett3oJI 

Kn 104: 

I) nCI-l2=CI-l2-> (-CH2-CH2-)n (non11Mep113au1151) 

2) CH3-CH=CH2 + H2O-> CHJ-CH(OH)-Cl-b (rn.n.parnu11») 

3) 3C2f--'2-> CGI-16 (Tp11Mep113au11») 

3a.n.a~111e 9 
<l>opMaT: CocTaBbTe M0JieKyJI»pHble qiopMyJibl CJ1e.n.yI0Ull1X aJIKeH0B: 

A11KeH e 2 aT0MaM 11 yrnepo.n.a 

A11KeH C 3 aT0MaMl1 yrnepo.n.a 

A1TKeH e 5 aT0MaM11 yrnepo.n.a 

Kmo4: 

C21-f4 

CJ H6 

CsH,o 

3aLJ,att11e I 0 
Bonpoe: Onpe.uen11Te, KaK11e 113 cne.n.y10UlHX coe.n.11ttem111 »BJI»roTC51 anK11I-taM11: 

C2H2, C4H10, CJH4, C4Hs 

K11104: I 11 3 

KpttTCpHH OUCHHBaHHSI 

3a.natt11e I. 

TipaBl1JlbHO yKa3aHbl see 3 am<aHa - 4 6aJIJia ( 1.33 3a Ka)K.lJ.blH) 

Bee 3 a11K11I-ia - 3 6anna ( I 1a Km1<.D.b111) 

Bee 3 a11Ketta - 3 6a11na ( I 1a Ka)l<.lJ.blH) 

LLaeT1141-1b1e 6aJIJibl 1a Km1<.n.yI0 septtyro qJOPMYJIY 

3a.uatt11e 2 - 5 6aJIJIOB 

Bep1-10 yKa3aHo, 4T0 1110MepbI - C2I-l4 11 C4I-ls - 5 6a11J10B 

O.D.HH npaBl1JlbHblH Bap11aHT - 2 6aJIJia 

3a.n.a1-111e 3 - IO 6aJIJIOB 

Km1<.n.oe BeL.1-leerno KJiace11cjJHL(HpOBaHO BepH0 - 2.5 6aJIJia 

Ow1161<a B 0.D.I-I0M ny1-11<Te - Bbl411TaeTe51 nponopu1101-1aJI bf-10 

3a.ua1-111e 4 - 10 6an110s 

BepHbl 11 0TBeT ( 42 r) - 10 6aJIJIOB 

npas11J1b1-1oe ypaIme1-111e, HO ow116Ka B pacLrernx - 5 6a11J10B 
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CTonbITKa pacLteTa c cl)opMynoi1 - 2-4 6anna 

3a.natt11e 5 - 5 6aJ1J10B 

CTpaB11J1bHbIH Bb16op (C2H4) - 5 6annoB 

HenpaB11J1hHh1H - 0 

3aJJ,aH11e 6 - 5 6annoB 

CTpaBHJTbHO Bh16paH '.:lcp11p (C4HsO2) - 5 6annoB 

3a.natt11e 7 - 5 6annoB 

CTpaBHJtbHO y1<a3a1-1 opra1-111,iec1<11i1 pacrnop11TeJ1b (C2H6O) - 5 6annoB 

3a.naH11e 8 - 30 6annoB 

Ka)KJJ.Oe ypaBHeH11e - no IO 6annoB: 

CTpa1311JlbHble peareHTbl H npOAYKTbl - 5 6anJIOB 

KoppeKTHMI 3an11cb (CTpyKTypa/cxeMa) - 3 6anna 

Y1<a3a1-111e THna pea1<u1111 - 2 6anna 

qaCTWIHble 6aJIJlbl 3a 1-1enOJ1Hbte/n04TH BepHble ypaBHel-11151 

3aJJ,a1-111e 9 - IO 6aJinoB 

Ka)lc.naH cpopMyna npaBHJtbHa - no 3.33 6aJ1na (01<pyrn11Tb .no 3 11n11 4 no ycMOTpe1-11110) 

lfacTl1lfHO BepHble - 1-2 6anna 

3a.na1-111e IO - IO 6annoB 

npaBHJlbHble aJIKl1Hbl: C2H2 11 C3H4 - no 5 6annoB (2.5 33 K3)KJJ.b1H) 

lIToroBaSJ uJKaJia ot1e111rn (no 6aJIJiaM): 

D3JIJlbl 

90-100 

70-89 

50-69 

<50 

COrJlAC013AHO: 

npoT0Kor1 3accna111-rn 

Me>1<(j)aKyJlbTeTCKOH Ka(j)Cllpbl 

06111eo6pa:iooaTCJlbl 11,IX LlHCU1·11"1JIHI-I 

OT 28 aaryc-ra 2025 r. 
N2 I /25-26 

3aB. 1rncj>eJ1pot1 .;/~rr.A. LUep6aKooa/ 

COrJlACOBAl-I0: 
3ao. MeTOLll-l'ICCKHM Ka6H1-1eTOM 

/M.H. r·anywKo/ 

OuettKa 

OTJTl1'1HO (5) 

Xopowo (4) 

Y JJ.OBJTeTBOpHTeJlbHO (3) 

Hey.noBneTBop11TeJlbHO (2) 

peKTOp 110 )"le611oi1 pa60TC 
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