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MNOACHUTEJIBHAS 3AIINCKA



JlauubIil HoH OIEeHOYHBIX cpeacTB cocTaBiieH Ha ocHoBe coaepxkanus OOIT COO B cootBerctBum ¢ DOIT COO n
yaérom HOpM [lojoxeHus o dbopMax, MEPUOJUYHOCTH, MOPSIKE TEKYIIEr0 KOHTPOIS YCHEBAEMOCTH,
MIPOMEXYTOUHOM aTTecTaly Y4aluXxcs, OCBaUBAIOLIMX OCHOBHBIE 00Opa3oBareibHble mporpammsel U [lonoxkenus o
(hoH/Ie OTICHOYHBIX CPEJICTB.

eassmu pa3padoTku U ucnosb3oBanus 6assl ®OC aBasIOTCA:

OLIEHKA KauyecTBa 00pa3oBaHus 0 y4eOHOMY MpeIMETY;

o0ecrniedyeHre COmoCTaBUMOCTH 00pa30BaTeNIbHBIX JOCTHKCHHUH YUAIINXCsl B 3aBUCUMOCTH OT YCIOBHIA
00pa30BaTeNbHOr0 MpoIlecca;

IIOAr0TOBKA yyauuxcs K npouenypam BIIP, OI'D, EI'D u I'BD;

- MOATOTOBKA YYaIIUXCsl K HOBOH OlleHKE KauecTBa mo mojenu PISA;

BBISIBJICHHE [TPOOEIIOB B 3HAHUAX YYAIlUXCS U CBOEBPEMEHHAsI KOPPEKTUPOBKA UX WHIUBUAYAIBHOTO O0yUEHUS;
omnpezaeneHue 3pPeKTUBHOCTU OpraHU3aUU 00pa30BaTEIHLHOIO MPOIlecca B MIKOJIE.

O®OC mno mnpeamery, Kypcy, OUCHMIUIMHE SBISETCS HEOTHEMIIEMOW YacTbl0 HOPMATHBHO-METOAMYECKOTO
o0ecrieueHrs CHCTEMbI OIICHKM KadeCcTBa OCBOCHHS YYalIMMKCS OCHOBHOH oOpasoBarenbHON mporpammbl OO0
(COO), u obecrieunBaeT MOBHIICHUE Ka4eCTBAa 00pa30BaTEILHOIO MPOIIECcca IIKOJIbI.

®OC mno mupemMmery, Kypcy, IUCIHUIUIMHE TPEICTABIACT COOOM COBOKYITHOCTh KOHTPOJBHBIX MAaTEpPHAJIOB,
MpeIHa3HAYEHHBIX JIJIS1 K3MEPEHUS YPOBHS JOCTIXKCHUS YUAIIUMUCS YCTAaHOBICHHBIX Pe3YyIbTaTOB O0yUEHUSI.

®OC mo mpenMeTy, Kypcy, MUCIUIUIMHE WCIONB3YeTCs TPU MPOBEACHUN TEKYIIETO KOHTPOJIS YCIEBAEMOCTH H
MIPOMEXKYTOUHOM aTTeCTalluy YYaluXcsl.

DOC 6 pabouux npocpammax cooepiHcam:

-3a0aHUs ¢ y4emom ouuboK WKOJILHUKOS 8 CIAapmosslx ouaznocmuydeckux pabomax (10 knaccot);

-3a0anus ¢ yuemom Hoswvix KUM ona EI'D (11 knaccol),

-mpyonvle 3a0anus Ha EI'D (10-e knaccol no mepe oceoenus pe3yiomamos, komopule npogepsiem EI'J);

-mpyonsie 3a0anus BIIP (10-11 kaaccwi);

-3a0aHUsl C Y4emom HOBbIX NPEOMEMmHbIX KOHYenyuti no o0OWecmeo3sHanuio, mexHoIo2uu, u3o, @uauieckou
Kyiomype, mysvike, ceocpagpuu (10-11-e knaccot);

-3a0anusi ¢ yuemom Hoeoul oyenku kavecmesa no mooeau PISA (10-11-e kraccwi)

®OC- chopmupoBaH U3 MaTepHaaoB COOPHUKOB, AONMYIIEHHBIX MUHHCTEPCTBOM O0O0pa3oOBaHUsS W HAYKH
Poccuiickoit @eneparuu, a TakKe MaTepHalioB, pa3padOTaHHBIX YYUTENIEM Ha OCHOBE 3TUX COOPHUKOB.

JlaHHbIEe BapuaHTH! (OHA OLIEHOUHBIX CPE/ICTB SIBIIAIOTCS THIIOBBIMU /ISl YUUTEIEeH-TIPEIMETHUKOB, €KET0JHO Ha
OCHOBaHUM Npukasa aupekropa mkoiasl B OOIT COO BHocsTCS

U3MEHEHHs B (opMe JOMOJHEHUH B TOM YHUCIIE MPU HEOOXOJMMOCTH MO PEUICHHIO IeJaroruiyeckoro COBETa
1IKO0JIbI U B POHJT OLIEHOUHBIX CPEJICTB

IMacnopT (poH/Ia OLIEHOYHBIX CPEJCTB M0 XUMHUU

10 xiace
Ne | KonTposmpyemblie pa3aesibl (TeMbl) HanmeHnoBaHMe OLIECHOYHOI'O
/1 | IMCUMIJIMHBI cpeAcTBa
1 | ba3zoBble 3HaHM 1O XMMHUU B 9 Ki1acce CrapToBas IuarHoCTHYECKast
pabora
2 | Teopusi cTpoeHUs] OPraHUYECKHX KonrposnbHas padora Nel




COCIMHEHMU. YTIIEBOLOPOIbI
3 Kucnopoacoaepxarire opraHndaeckue Kontponbnas pabora No2
COCAUHCHUA
4 XuMusi BOKpYT Hac [TpomMexyTouHasi KOHTPOJIbHAS
pabora

CraproBasi fuarHocTu4eckas padora
1 BapuanT

1. 3Bapsg sapa aToMa U 9UCIIO HECTTapEHHBIX AIEKTPOHOB y aroma ¢ocdopa:
A.+5u2 b.+15u5 B.+15ul [+15u3

2. BanentHoctb a3ora B ammuake NH3 paBHa:
A. VI b. 1I B.1 I'. 1

3. VYkakuTe 3HAYCHHE «X» U «Yy», KOTOPBIE COOTBETCTBYIOT KO3 (DUITMEHTaM B YPaBHEHUN XUMHUECKON pEaKIiu:



A.x=2,y=3 b.x=3,y=3 B. x=3, y=2 I x=2, y=2

4. K peakuusiMm pas3iioKeHUsI OTHOCUTCS pEaKLIUs:

A. CaO0+Si10,=CaSiO0; b. 2HgO=2Hg+0O,

B. Zn+2HCI=ZnCl>+H> I'. 2Mg+0,=2MgO
5. U3 npemnokeHHBIX HIKE (OPMYIT BEILIECTB COJBIO SBISETCS:

A. HCI b. Ca(OH): B. Na;O I'. AL(SO4)3
6. Dopmyne Cu(OH)2 cooTBETCTBYET Ha3BaHUE:

A. oxcun meau (II) b. rugpokcun meau (1)

B. ruapokcun memau (11) I'. Hurpar menu (II)
7. @opmyna BEIIeCTBa C KOBAJICHTHOW MOJIIPHOM CBS3bIO:

A. HCI b. F2 B. Na;O I. Cu
8. Kaxkas mapa BeliecTB He B3aMMOJICHCTBYET MEXY COO0M?

A.Nau H,O Bb. CuO u H2SOq4 B. HCl u SO; I. Ca(OH)2 u CO2
9. Panmmyc atroma yBeTUYHMBACTCS B PSY:

A. cepa, HaTpuii, XJI0p b. narpuii, cepa, xjop

B. xnop, cepa, Harpuii I'. xsnop, Harpui, cepa.

10. Kaxoe BeLIECTBO MPOIYLIEHO B LEMOYKE IPEBPAILCHHIA?
— Ca0 — ... = CaCl
A. Ca0O, b. CaH: B. Ca(OH): I'. CaCOs3

11. U3 okcuaa KpeMHUS U3TOTOBIISIOT TOYMIIBHBIC U UTH(OBAIBHBIC KPYTH, TIOTOMY YTO OH
A. He pacTBOpsieTcs B BOJIE
b. XUMHYECKH CTOEK K ICHCTBHIO KHCIIOT
B. BcTpewaeTcs B nmpupojie B BUI€ MUHEPATIOB
I'. ©meeT BBICOKYIO TBEPAOCTh

12. B pacTBOpe cepHOIl KUCIOTHI:
A. dbeHondTaTeNH CTAHOBUTCS MAaJTUHOBBIM
b. nakxmyc kpacHeer
B. Metunopanx xenreer
I'. nakmyc cuneer.



demoBepcus

1. 3apsix aapa aroMa ¥ YHCJIO HeCIAPEHHBIX J1eKTPOHOB y aTOMa KPEMHMUSL:

A +4un4 b.+14u6 B.+14u4 I"+14u3
2. BanenTHOCTH cepbl B coeunennn HaS paBHa:
Al b. I B. III r.iv
3. Kakas cxema npencranisier co00i ypaBHEHHE XUMUIECKON peaKIIiu:
A. Cat+0O,=CaO b. Ca+20,=CaO
B. 2Ca+0,=Ca0O I'. 2Ca+0,=2Ca0
4. K peakuusm 3aMelieHUs] OTHOCUTCS PEaKIIUs:
A. 4Na+02=2Na;0O b. CaCO3=Ca0+CO2
B. NaOH+HCI=NaCIl+H-0 I'. Fe+CuSO4=FeSO4+Cu
5. U3 npenioxeHHBIX HUKE (OPMYI BELIECTB OCHOBAHUEM SBIISICTCS:
A. H2Si103 b. KOH B. CaCOs3 I'. Fe203
6. Dopmyne Fex(SO4)3 cOOTBETCTBYET Ha3BaHUE:
A. cynbdar xenesa (II) b. Xnopun xenesa (I11)
B. cynmbdun xenesa (1) I'. cymedar xenesa (I1I)
7. Xumuueckas CBs3b B KpucTauiax xjopuaa Hatpus NaCl:
A. MeTaiumdeckas b. KoBanenTHas nossipHas
B. nonnas I'. KoBasieHTHas HenoJspHast

8. Kaxkas mapa BeiecTB He B3aMMOJICHCTBYET MEXTy COO0M?

A. COz u H20 b. NaOH u HC1 B. HClu Zn I'. Cu u H2SOu4(p-p)
9. Panmmyc atroma yBeTUYHMBACTCS B PSY:

A. 60p, yriepoa, KUCIOpOo.I b. Kucnopon, 6op, yrnepon

B. yrnepon, kucnopon, 6op I'. Kucnopon, yrirepox, 6op

10. Kakoe BENIECTBO MPOMYLIEHO B IIEMOYKE MPEBPAILEHHI?
P— ... > H3PO4 — Ca3(POs)>
A. PH;3 b. HPO; B. P20Os I Na

11. Kakoe CBOWCTBO elie3a He CBA3aHO C €0 MPUMEHEHHEM B KaueCTBE TIIABHOTO KOHCTPYKIIMOHHOTO MaTepuaa
B HacToslee Bpems?
A. BBICOKasi IPOYHOCTh
b. cepeOpucThIii BeT
B. cioco6HOCTH 00pa30BHIBATH CILIABBI
I'. nemeBr3Ha MO CPaBHEHUIO C APYTUMH METaIaMU

12. Kucnopoa MOXHO pacrio3Harh:
A. o usery
b. o 3amaxy
B. BHecTH TII€IOIIyIO TyYUHY, OHA BCIIBIXHET
. BHECTH TJICIOIIYIO JTYYHHY, OHA TIOTYXHET.

OTtBeThl
BapUaHT 1 2 3 4 5 6 7 8 9 10 11 12
1 b r B b r B A B B B r b
JIEMO B b r r b r B r r B b B

Kpurepun ouennBanus:
«5» - 17 — 19 6amnos
«y» - 12— 16 6annos
«3» - 8—11 6amnos
«2»- 7 0alJIoB ¥ MEHee
KonTtpoabsnas padora Nel



Bapuanrt 1
Yactb A. TecToBble 3a1aHNs ¢ BLIOOPOM 0TBETA
1.Vkaxure o011y GopMyiry aaKkaHOB.
1) CaH2n+2  2) ChH2n 3)CiHan—2  4) ChHo2n s
2.YKaxuTe K Kakomy kiaccy otHocutcst YB ¢ ¢popmynoit CHs — CHz— CHs
1) ankeHoB  2) ankaHoB  3) alKWHOB  4) apeHOB
3.YkaxuTe Ha3BaHUE U30Mepa Jyisl BemecTa, hopmyna kotoporo CHs—CH=CH—-CHs
1) 2-metunbyren-2 2) 6yrua-1  3) Oyran 4) Ooyren-1
4. VkaxuTe Ha3BaHUe roMoJIora s negraauesa -1,3
1) 6yraguen-1,2 2) 6yraguen-1,3 3) nponaguen-1,2  4) nenraguen-1,2
5.Peaxius neruapupoBaHusi- 3TO peaKUus OTIICIUICHUS
1) BoasI 2) yrnepona 3) Bogopoaa 4) xyopa
6.Ykaxute ¢popmyny BemectBa X B nenouke npespamenuit CHs — X — CzHs
1)CO2 2)CoH2,  3)CzHs 4) C2oHe
7.0mpenenuTe, KOIMUECTBO KOA(D(PHUIIMEHTOB B peaKlIuy TOPEHHSI dTaHa
1)18 2)14 3)19 4)16

8.YcraHoBHTE COOTBETCTBHE MEXKIY (DOPMYJIIOii BEIIECTBA M KJIACCOM YTIIEBOJIOPOJIOB, K KOTOPOMY OHO
MIPUHAJIICIKUT

dopmyna BelecTna Knacc yrneBonopoioB
A) C7His 1) ankeHsl

b) CsHio 2) alKUHBI

B) CeHs 3) apeHsl

I') C3Hy4 4) ankaHsbl

Yacrs b. 3aganus co cB060AHBIM 0TBETOM

9.I1lepeunciure 00IACTH IPUMEHEHHS aJIKEHOB

10.HanumuTe ypaBHEHHS] XUMUYECKHX PEAKLUI I CIEAYIOUIMX IpeBpalieHui

CaCz — CoH2 — CoHsBr — CoHg Bre  JlaiiTe Ha3BaHUS MPOYKTaM peakLUU M YKaKUTE TUIIBI PeaKLni.
Yacrs C. 3apaua

11.BriBenute MoJeKkysapHyto Gpopmyny Y B, maccoBast 1oins yriepona, B KOTOpoM cocTaBisieT 85,7%.
OTHOcHTeNbHAS TUNIOTHOCTh APOB 3TOTO BEIIECTBA 110 BOAOPOAY cocTaBisieT 14.

JdemoBepcust

Yactb A. TecTroBble 3aJaHuA ¢ BBIOOPOM O0TBeTa



1.Vkaxwure o01ryto popMyIry aqKeHOB

1) CaHan+2  2) CaHan 3)CiHon—2  4) ChH2n s

2. YKaxuTe K Kakomy kiaccy otHocutcs Y B ¢ ¢popmynoii C3He

1) ankanoB  2) ankeHoB  3) alKUHOB  4) apeHOB

3.YkaxkuTe Ha3BaHUE U30Mepa s BemecTsa, opmyina kotoporo CHz - CH= CH — CH2 — CHs
1) nentun-2 2) 6yran 3) 6yren-2  4) nentun-1

4.YkaxkuTe Ha3BaHUE TOMOJIOTa JJisl IporaHa

1) 6yren 2) OyTuH 3) aTan 4) mponeH

5.Peakuus nerunparanuu - 3T0 peakuus OTIICIUICHUS

1) Bomopona 2) BoJbl 3) xJyopa 4) yrinepona

6.Ykaxute Gpopmyny BemecTBa X B IIETIOYKE MPEBPAICHUN: KapOu Kanblust — X — 3TCH
1) CsHs 2) CoH> 3) CzHq4 4) CoHe

7.0mpenenuTte, KOIMUECTBO KOA(D(PHUIIMEHTOB B peaKlIuy TOPEHHUSI IPOTaHa

1)12 2)13 3)14 4)10

8.YcTraHoBHUTE COOTBETCTBUE MCKIY (I)OpMYHOfI BCIICCTBA U KJIIACCOM YIIJIECBOAOPOAOB, B KOTOPOMY OHO
IMPUHAJICKUT

HasBanue BemecTsa O6mas GpopMyIa yrieBoaopoaa
A) npornun 1) CaHan+2

B) nenren 2) CnH2n

B) Genzon 3) CaHan-2

') 6yraauen -1,3 4) CaHon-g

Yacrs b. 3aganust co cBOOOAHBIM 0TBETOM

9.Ilepeunciure 00IACTH IPUMEHEHHS aJIKAaHOB

10.HanumuTe ypaBHEHHSI XUMHYECKIX PEAKIIUH IS CIEAYIOUINX MPeBpalieHuN

CHs— C2H2 — CsHe — CsHsNOo. [laiite Ha3BaHHS MTPOAYKTAM PEAKIIMH M YKAKUTE TUITBI PEAKIINH.

Yacts C. 3apaua 11. BeiBenute Mmonexynsipayto Gopmyny YB, maccoBast nons yriaepojaa v BOAOPOa, B KOTOPOM
coctaBisiioT 84,21% u 15,79% . OTHOCUTENBHAS TUIOTHOCTH TTAPOB 3TOTO BEHIECTBA MO BOJOPOJIY COCTABIISET 28.

OTBeThI
Nori/m | 1 BapmanTt HemoBepcus KomnuectBo
OaJIoB
1 1 2 1
2 2 2 1




3 4 4 1
4 2 3 1
S) 3 2 1
6 2 2 1
7 3 2 1
8 A4B1B3172 A3b2B4 13 1
9 [Tpon3BOICTBO MOTUMEPOB, [Tpon3BOICTBO CaXH, PE3UHBI, 2
pacTBOpUTEIIECH, YKCYCHOM TUTIOTPaCKOM KpacKu,
KHCJIOTHI, 3TaHOJa, CO3PEBAHUS OpPTaHUYECKUX COCAMHCHHUIA,
IJI0JIOB aljeTHiIeHa
10 1) CaCz + 2H,0 — CoHz + 1)2 CHs— C2H2+3H: p. 6
Ca(OH)2 p. nonyuenus MOJTyYEHUS alleTUJIeHa P.
areTuiieHa p. oOMeHa pa3ioxKeHus
2) CoHo+HBr — CzH3Br ? SCatlz = CoHo
€H30J1
OpoMdTEH
p. TPUMEpHU3AIHH
p. IPUCOCTUHEHUS 3) CoHe+HNO3 —CsHsNO2
(TuaporasoreHupoOBaHUE) +H-0
3) C2H3Br+HBr — CaH4 Bry 2
HUTPOOEH30IT
JUOPOMATAH P. MPUCOSAUHEHUS
p. 3aMenieHus (HUTPOBaHUE)
(ruaporaaoreHupoBaHuE)
11 1) M(CxHy)=14 «2=28r/momnb 1) M(CxHy)=2 * 28= 56r/m015 3

2) v(C)=(0,857+28)/12=2Mmo011b
3) v(H)=0,14328/1 = 4momnn
Otset: C2Ha

2) v(C)=(0,8421+ 56) /12 =4momnb

3) v(H)=(0,1579 * 56)/1 =8mou1b
OtBet: C4Hs

Kpurtepun onenuBanus:
«5» - 17 — 19 dannoB
«4» - 12— 16 GamioB

«3» -8 —11 d6aymios

«2y» - 7 0aJIOB U MEHee




KonTpoabHast padboraNe 2
1 BapuanT

YACTb A. Tecmoeswie 3a0anus c 66100pom omeema.
1. (2 6amma). BemmectBo, cootBercTBymomiee oomieit popmyie Cn(H20)m, oTHOCHTCS K Ki1accy:
A. Anpnerunos.  b. YrieBonos. B. Cnupros. I'. KapOOHOBBIX KHCIIOT.
2. (2 6anna). BemecTBo, sBIsAIONMIEECS U30MEPOM ITPOITAHAIIA:
A. Ilponnanon. b. Ilponmanon — 1.  B. IlponanoBas kucmnoTa. I'. MeTunsTaHoar.
3. (2 6amna). dopmyina BemecTBa ¢ HanboJIee IPKO BHIPAXKCHHBIMHA KUCIIOTHBIMU CBONCTBAMH
A.CH3OH. B.CH3COH. B. CH3COOH . I'.C17H35sCOOH.
4. (2 6amra). BemectBo, 100aBieHne KOTOPOTO CMEIAeT PAaBHOBECHUE B CUCTEME
CH3COOH + CHe#gE—= CH3COOCHS3 + H20
B CTOPOHY MPOJYKTOB PEaAKIINHU:
A. Bopa. b. l'unpoxcun natpus. B. Metwisranoar.  I'. Cepnas kuciora (KOHIL.).
5. (2 6amma). BemecTBo, 111 KOTOPOTO HEBO3MOXKHA PEAKIIHS «CEPEOPSHOTO 3epKajay:
A.T'moxko3a b. Meranans.  B. Meranon. I'. MeraHnoBas kuciora.
6. (2 6amna). Onpenenure hopmybl BemecTB X U Y B LIETIOYKE MPEBPAILICHU:
+ NaOH + CuO
CoHs€C— Y, S— Y.
CIIECTBOM Y MOXET pearupoBarh:
Bonma.  b. I'mapoxkcun memu (I11).  B. I'mapoxcun HaTpwus. I'. Xumopun xenesa (111).

7. (2 Gamma). Bun rulGpuauszanuu 3JIEKTPOHHBIX OpOWTanel aToMa yriepoja B BellecTBe, GopMmylia KOTOPOro
CH30H:

A. spd. B. .sp?. B. sp. I'. He ruGpunu3upoBas.

8. (2 6amra). BemecTBo, MEXIy MOJIEKYJIAMH KOTOPOTO CYIIECTBYET BOJIOPOIHAS CBS3b:
A.byran.  b. byranon —1. B. byranon — 2. I'. MetunOyranoar.

9. (2 6amra). ®opMyiia peakTUBA JIJIsl PACIIO3HABAHUS MHOTOATOMHBIX CITHPTOB:
A. CuO. b. Cu(OH): . B. Ag20 . pp)- I'. FeClzpp).

10. (2 6anna). Criupt, mpu peaxuu 321 KOTOPOro ¢ M30BITKOM HaTpus Bbinensercs 11,21 Bogopona, - 3To:
A.byranon—1. b. Meranon. B. Ilponanon — 1. I'. Oranon.

YACTb b. 3aoanus co c60600nbim omeenom. IJisi CHIbHBIX YUAILIUXCSH

11. (8 6amnoB). CocTaBbTe ypaBHEHUS PEAKIIUN 110 IPUBEAEHHOM CXEME U YKAKHUTE YCIOBUS UX OCYIICCTBICHUSI:
meran 1 aleTHieH 2 Gemsom  ° xnopbenzon ¢ denon.

12. (6 6autoB). COCTaBEYe CTPYKTYPHBIC (POPMYJIbI OJHOTO W30Mepa M OJHOTO TOMONoPa juis 2 -MeTunoyTanoia -1.
Ha3oBwute Bce BemecTsa.

13. (6 6ammoB). C KakMMH W3 TEPEUYHUCICHHBIX BEIIECTB: THAPOKCHI HATpHsI, OpPOMOBOJOpOJ], HATpuii — Oymer
pearupoBatb 3TaHos1? CocTaBbTe ypaBHEHHsI BO3MOXKHBIX PEaKIMii U HA30BUTE BCE BEILECTBA.

14. (4 6anna). CocTaBbTe cXxeMy MHoiydeHus OyraHona-2 u3 Oyrana. Hajg cTpenkamu mepexooB YKa)XHUTE yCIOBHUS
OCYIIECTBIICHHS PEAKIIHIA U POPMYIIBI HEOOXOAMMBIX JIJIsl STOTO BEIIECTB.

15. (6 6amnoB). Paccumraiite 006EM Bomopoaa (H.y.), TTOJIYYEHHOTO TPH B3aUMOJECUCTBUU 1,5 MOJIb MeTaHoOJa ¢
METANTUYECKUM HATPUEM, B3SITHIM B JOCTATOUHOM KOJIMYECTBE, €CITU 00BEMHAS A0S BBIXO/1a MPOIYKTa PEaKIIHH
coctaBisieT 85% OT TEpMHUUECKH BO3MOKHOTO.



HdemoBepcus

YACTb A. Tecmoegvle 3a0anus c 6b100pom omeema.
1. (2 6amna). BemecTBo, cooTBercTBYMOIIEEe 0011eH popmyne RCOOH, otHocuTcs K Kaccy:
A. AnppernnoB.  b. KapOoHOBBIX KHCIIOT. B. Cniuptos. I'. YrneBonos.
2. (2 6amna). BemecTtBo, SBIISIOIICECS U30MEPOM YKCYCHOW KHCIIOTHI:
A. XnopykcycHas kucinota. b, Oranon.  B. JlumeTtunossrii adup. I'. Metunmeranoar.
3. (2 6amna). @opmyrna BemecTBa ¢ Hanbosee SPKO BHIPAKEHHBIMU KUCIOTHBIMH CBOMCTBAMHU:
A.CoHsOH.  B.CsHsOH. B. CH3COOH . I'.C15H31COOH.
4. (2 6amma). BemectBo, 100aBiieHHE KOTOPOTO CMEMIAET PABHOBECHE B CUCTEME
CH3CH:Br +#F5=> CH3CH20H + HBr
B CTOPOHY IPOJIYKTOB PEAKIIUU:
A. bpomoBonopona.  b. 'mapoxcua HaTpusl. B. Cepnas xkucnora.  I'. Dranou.
5. (2 6aura). BemecTBo, 11 KOTOPOro HEBO3MOXKHA peakius ¢ ruapokcuaom menu (11):
A.T'moko3a b. Oranans.  B.Ortanon.  I'. DTHIEHITIUKOb.
6. (2 6amna). Onpenenure Gpopmybl BemecTB X M Y B IIETIOYKE MIPEBPAILCHHIA:
+ H.0 + H20,Hg?
Cac;—*> B e Y.
C BemecTBOM Y MOXKET pearupoBaTh:
A.Bopma.  b. I'mapokcun menu (I1). B. I'mapokcun Hatpus. I'. Xnopun xenesa (11).

7. (2 6aina). Bun rubpuauzanuu 3JIeKTPOHHBIX opOUTanei aroma yriepoja, OTMEUEHHOTO 3BE3/J0YKOM B BEIIIECTRBE,
¢dbopmyna kotoporo CH3C*OH:

A.sp®.  B..sp’ B. sp. I'. He rubpuau3upoBaH.

8. (2 6amia). BemectBo, Mex 1y MOJIEKyJIaMH KOTOPOT'O CYIIECTBYET BOJIOPOJIHAS CBS3b:
A. Auetunen. b. benson. B. YkcycHas kuciora. I'. Otunen.

9. (2 6amna). @opmyna peakTuBa AJs paClO3HABAHUS ajlb/IEIU/IO0B:
A. CuO. b. Brog-p) - B. Ag20 . p-p)- I'. FeCl3p-p).

10. (2 6anna). Criupt, 3 1 MOJIb KOTOPOTO MpH JAeruapaTanuu oopasyercs 42r STHICHOBOTO yriepoJa:
A.byranon—1. b. Meranon. B. Ilponanon — 1. I'. Oranou.

YACTbD b. 3aoanus co c60000nbim omeenom. J1iisi CHIBHBIX y4alIMXCsH

11. (8 6amnoB). CocTaBbTe YpaBHEHHS peaklUii MO MPUBEAEHHON CXeMe U YKaKUTE YCIOBUS UX OCYIIECTBICHHUS:
ameraT HaTpUs | MeTaH 2 XJopMeTaH °  meraHonm ¢ JUMETHIIOBBIN 3up.

12. (6 6an0B). Jlns nponamant COCTaBLTe'CprKTypHHe POBMynsl 01HOrD M38Mepa 1 OTHOTO TOMOJIOTa U HA30BHUTE
9TH BeIECTBa.

13. (6 6amnoB). C KakUMHU U3 MEPEUUCICHHBIX BEIIECTB: TUAPOKCUI HATPHs, OpOMHAs BOJa, TUMETHIIOBBIN 3up —
Oynet pearupoBath Gernon? CocTaBbTe ypaBHEHH BOSMOXKHBIX peakiuii. HazoBure Bce BemiecTna.

14. (4 6anna). CocraBpTe cxemy mosrydeHHs: geHosa u3 OeHzona. Haj crpenkamMu mepexoloB YKaKHUTE YCIOBHUS
OCYIIIECTBICHUS peakinii U (OpMYIIbl HEOOXOAUMBIX ISl STOTO BEIECTB.

15. (6 GamnoB). Paccuuraiite Maccy cimokHOTO 3¢upa, MOITYYEHHOTO B pe3ynbTare peakuuud 0,5 MOib yKCYCHOM
KHCJIOTBl C TaKUM JK€ KOJIMYECTBOM BEIECTBA METAHOJA, €CIIM MaccoBas JOJS MPOIYKTa PEaKIIMH COCTaBISIET
60% OT TEOpEeTUYECKH BO3MOXKHOTO.



OTBeThI:

Bapuant 1 2 3 4 5 6 7 9 10
1 b A B r B B A b b
Jemo b r B b b A b B B

Kputepuu oneHuBanus:
«5» - 17 — 19 GamnoB
«4» - 12— 16 damoB

«3» -8 —11 damwnos

«2»- 7 0aJUIOB U MeHee




IIpomeskyTOUHASE KOHTPOJILHAs padoTa
1 BapuanT

BemectBa ¢ oOmeir  ¢opmynon
OTHOCHTBCS K KJIACCY:
[TpocThIX U CIIOKHBIX FPUPOB;
KapOoHOBBIX KHCIIOT U aJib/IETHIIOB;
AJBAETUAOB U KETOHOB;
KapOoHOBBIX KUCIIOT U CIIOXKHBIX 3(UPOB
BemiectBo, hopmyia koToporo
CH3-CH-CH2-C =0

| I

CH3 H
Ha3bIBACTCS:
2-meTui0yTaHalb;
3-MeTHIIOyTaHalb,
NICHTaHAJIb;
MEHTaHOH.
@DopMyIIbl TOMOJIOTOB MPEICTABICHBI B PAIY:
C2He n CoHa;
CH,=CH-CH3s u CH3-CH=CHs;
CesHs 1 C2Hp;
CH3-CH2-CH2-CH3z u CH3-CH2-CHs.
H3omMepoM aMHHOASTaHa SIBISIETCS:
aMHHOMETaH;
TUMETHIIAMUH;
ITHJIAMHUH;
2-aMHUHOIIPOTIaH.
B Buze nuc-, TpaHc- ©30Mepa MOKET CYIIECTBOBATH!
IPOTIEH;
1,2-nuxsopaTas;
1,2-nubpomaTeHn;
OyreH-1.
n-CBsi3b OTCYTCTBYET B MOJIEKYJIE:
OeH3zoua;
ITUJICHA;
JTaHaIS,
JTaHoOJIA.
B psAny cnupToB: METHIIOBBIM, 3THIIOBBIM, POIWIOBBIN
— TemrepaTypa KUMeHusI:
YBEITUYIHNBACTCS;
YMEHBIIAETCS;
HE M3MEHSIETCS,
CHavaJla yBEeJIMYUBAETCS, 3aTEM YMEHBIIIAETCSI.

CnH2nO  moryt IIpomykTom

. s

MIPUCOCTUHECHUS
MIPOITIEHY SIBIISIETCS:
1-6pomrmipomnan;
1,1-nubpommpornan;
2-OpoMriponaH;

2-OpOMITpOIIEH.

AJBIEru OT KETOHa MOXHO OTJIIMYHTH C TOMOIIBIO
CJICIYIOIIETO peareHTa:

['muapoxcua HaTpus;

AMMUauHBIA PacTBOP OKCUAA cepedpa;

Xnopun xenesa (I1);

CounsiHast KMCIIOTA.

OpoMoBoaOpOIa K

. Ykaxkute mapy, Kaxaoe BEUIECTBO KOTOPOH COIEPKUT

rpynny —OH:

['muniepuH, 3TaHab;

YkcycHas Kucinora, 0eH301T,
I'mroxo3a, peno;

DTUNCHTIINKOIIb, TUITUIOBLINA dup.

‘ I[BOﬁCTBeHHBIe (I)YHKI_II/II/I IMPOABJIACT KaKJ10€ BCHICCTBO

napsbl:
I'mroko03a U yKCycHast KMCIIOTa;
I'i1rok03a 1 MypaBpuHas KUCIIOTA;
MypaBbrHas KUCI0Ta U [JIULEPUH;
@DEHOJI U ATUIICHIIIUKOJb.

. B cxeMe npeBpareHuit

C2oHy 5 C2HsCl % C2HsOH
(OpMyJIbI BEIIECTB X U Y — 3TO COOTBETCTBEHHO:
HCl u CH3OH;
Cl2 u KOH (BoaHbIif pacTBOp);
NaCl u H20;
HCI u KOH (BoaHslii pacTBop).
JU1 )UPOB U MOJIMCAXaPHUIOB XapaKTEPHBI PEAKIINH:
I'moponusa;
bpoxenus;
Orepudukanuy;
I'mppupoBanus.

. K mpupoaseiM monmmepam OTHOCUTCS:

Pe3una;

Kpaxman;

Tedmon;

Kampos.

IIOJINMEpA, IIOJIy4€HHOT' O peakuuen
MTOJIMMEPU3ALUH, MOJIEKYJIIPHAS MacCa MaKpOMOJIEKYJI:
MeHbl1e CyMMapHOU MacChl MOJIEKYJI MOHOMEPOB;
PaBHa cymMmMapHO# Macce MOJIEKYJT MOHOMEPOB;

bonpiie cyMmMapHON Macchl MOJIEKYJI MOHOMEPOB;

Bce BapraHTBI BO3MOKHBI.

JemoBepcust



Bemecta ¢ obmieit hopmynoit CnH2nO2 MoryT
OTHOCHUTHCSI K KJIaccy:
[TpocThIX ¥ CIIOKHBIX APUPOB;
AnbJeruioB 1 KCTOHOB;
KapOoHOBBIX KHCIIOT M aJlbJIETHJIOB;
KapOoHOBBIX KUCIIOT U CIIOXKHBIX 3(UPOB
AwmuH, popMyIta KOTOPOTro
CH3-CH - CH-CH3

I |

CHs NH:
Ha3bIBACTCS:
2-MeTni-3-aMUHOOYTaH;
2-aMHUHO-3-MEeTHJIOYTaH;
2-aMHHOIICHTAH;
2-aMUHO-3,3- TUMETHIIIPOTIaH.
®DopMyITBI TOMOJIOTOB TIPEICTABIICHBI B PSITY:
C2Hes n CoHo;
CH>=CH-CH3s u CH3-CH,-CH=CHp>;
CsHe 1 C2H4;
CH3-CH>-CH2-CH3 u CH3-CH>-CH=CH>.
Nzomepom 1,3-numeTriiOeH3051a HE SBIISCTCS:
IponuiI0eH301;
1,2-mumeTnOEeH30IT;
TUI0EH301II;
1,4- numMeTnI0EH30II.
B Buzme uwmc-, TpaHnc-
CYIIIECTBOBATH:
MIPOITNH;
1,2-nuxmnopoaTas;
1,1-nuxnopaTeH;
OyTeH-2.
7-CBsI3b OTCYTCTBYET B MOJICKYJIC:
alleTHIICHA;
YKCYCHOM KHCJIOTBI;
UKJI00yTaHa;
JTaHas.
B psany anpaerunoB: mpornaHaib,
METaHaJlb — TEMIIEPATypa KUIICHHUS:
YBEJIMYUBACTCS;
YMEHBIIIAETCS;
HE U3MECHSCTCS,
CHavaja yBeJIMYNBACTCS, 3aTEM YMEHBIIIACTCA.

u30Mepa  MOXKET

9TaHalb,

. [ABoiicTBeHHBIE (DYHKIIMH MPOSBISET

Joist

[IponykToM mpucoeauHEHUs OpoMa K MpPONEHY
SIBIISICTCSI:

1,3-nubGpommnponaHn;

1,1-nubpommpores;

1,2-nuGpommnponaHn;

2-OpoMITponaH.

[lenTeH OT TmeHTaHAa MOXHO OTJIMYUTH C
IIOMOUIBIO CJIETYIOIIEr0 peareHTa:

AMMUaYHBINA PacTBOp OKcHIa cepedpa;
BbpomoBonopoaa;

PacTBopa nepmanranara kanus;

I'mppokcnna HaTpus.

. Ykaxkute mapy, KaXIoe BEIIeCTBO KOTOPOii

conepxkut rpynmy —NHz:
I'munuH, anaduH;

I'muuepuH, HUTPOOEH301;
AMUHHO3TaH, (eHOI;
2-aMUHOIIPOIaH, (PYyKTO3a.
KaXK0e
BEIIECTBO Maphl:

bpyKTO3a U YKCYCHAs! KUCIIOTA;
areTaNbIeT U/ U TIIUICPHUH,
MypaBbUHas KHCIIOTA U TJIUIIHH,
TJII0K03a M STHJICHTIIMKOJb.

. B cxeme npeBpaiieHuit

CoHs 5 C2HsCl kA C2HsOH
(OpPMYIIBI BEIIECTB X U Y — 3TO COOTBETCTBEHHO:
HCIl u KOH;

Cl2 u KOH (BoaHbIif pacTBOp);

NaCl u H20;

HCI u H20.

Jis OenkoB W TOMUCAXapHAOB XapaKTEPHBI
peaKIuu:

I'mpparanuu;

bpoxenus;

Otepudukanum;

I'mpponmsa.

. K MMPUPOAHBIM ITOJIMMEPAM OTHOCUTCA:

HUTPOLEIITIOI034;
KEBJIap;

HCHIIOH;

TJIMKOTEH.
oJmMepa,
MOJINKOHICHCALINH,
MaKpOMOJIEKYJI:
paBHa CyMMapHON Macchl MOJIEKYJI MOHOMEPOB;
MEHBbIIIE CyMMapHOH macce MOJIEKYJI
MOHOMEPOB;
OosbIIe
MOHOMEPOB;
BCE BapHAHTHI BO3MOKHBI.

MOJTy4YE€HHOTO
MOJIEKYJIsIpHas

peakuuen
Macca

CyMMapHOH MacChbl MOJIEKYJI



OTBeTLI:

Bappanr | 1 | 2 | 3 | 4 | 5|6 | 7|8 ]9 ]10 )11 12| 13| 14 | 15
1 3| 1,42 34,132 3 2 4 1 2 2
Hemo 4 1212|114 ]3]2]3]3 1 3 2 4 4 2

Kputepuu oneHuBanus:
«2» - ot 0 - 13 6amnos,

«3» - orl3,5 1o 18,5 Oaos,
«4» -ot 19 go 21 6amios,

«5» ot 21,5 Ganos.

IMacmopr (poHI2 OLIEHOYHBIX CPEIACTB 0 XUMHU

11 kaace

Ne | Konrpoaupyemblie pa3aeibl (TeMbl)

HaumeHnoBanue olieHOYHOI 0

/0 | THCIUILINHEI cpeacTBa
1 | ba3ossie 3Hanus mo xumuu B 10 Kitacce Bxonnast quarHoctrnyeckas
pabota

2 CtpoeHure BenecTBa. XUMHUICCKUE

KonTponbhas pabora Nel




peakunu
3 Teopernyueckre OCHOBBI XUMHUH Kontponbnas pabora No2
4 XuMUS U )KU3Hb Wrorosast koHTpoiabHas paboTa
Bxoanas nmarHocruuyeckasi paéora
Bapmuanr 1
Yacms 1

Brumamenvno npouumatime xaxcooe 3aoanue (A1 — A7), uz uemuvipex npeonroAHcenHuIX 6aPUAHIMOE OMBEN 08
8bibepume 0OUH NPABUTLHBILL

1. OGmas ¢popmyna nmpeaenbHbIX OJHOATOMHBIX CITUPTOB:

1) CnH2n+1 OH 2) R(OH)n 3) CnH2n+1 COH

4) CaH20+1COOH
2. B Mornekysax alnKeHOB IJIaBHbBIE CBSI3U:



I)tombkoo 2)lom It 3)lou2n 4)c u 3w (WM eqrHOE ITH DJIEKTPOHHOE 00JIaKO)

3. Fomoror aist 3taHona: 1) meraHanb  2) MeTaH 3) MeTaHoI 4) 3TUNOBBIN CIUPT

4. BemecTBo, U1 KOTOPOTO HUAET peakUus OKUCICHUS:

1) IIponan  2) [Muxsnonponan 3) Meran 4) AueruieH

5. PeakTuB Jj1s1 KaUeCTBEHHOTO OIpENECHHs TJIMIEPHUHA:

1) ammuauHsbIil pacTBOp okcuaa cepedpa (1) 2) cnupTOBOM pacTBOp Hoaa

3) ruapokcua Menu (2) 4) pacTBOp IepMaHraHaTa Kajus

6. Oprannyeckoe BEIIECTBO B BHJIE OECIIBETHOM KUAKOCTH CO CBOCOOPA3HBIM 3aI1aXxOM, TPUMEHSIEMOE JUIs
MoJIy4eHus: 3pUpPOB, BOJIOKOH, CBUHLIOBBIX OEIIII, KUHOIUIEHKHU, AJ11 OOPHOBI C BPEAUTEISIMU CEITbCKOTO
xozsiictBa: 1) CoHs OH 2) CoHa 3) CH4 4) CH3 COOH

7. MonekynsapHas ¢opMyiia yrieBoI0poa, €ClId MaccoBast 1011 yriaepojaa B HEM 80%, MIIOTHOCTh HEM3BECTHOTO
BellecTBa 1o Bojgopoay pasua 15: 1) CHs  2) CoHe  3) CoHs  4) CoH»

Yacmo 2B 3a0anuu B2 na ycmanognenue coomeemcmeus 3anumiume 8 maoauyy yugpol 6b10paAHHbIX 8aMU
omeemos.

B1. VYcraHnoBuTE COOTBETCTBHE MEKYy HA3BAHUEM

COCITUHEHUS U 001eH (OpMYITIOif TOMOJIOTHYECKOTO Psijia, K

KOTOPOMY OHO MPUHAJJICHKHUT.

HA3BAHUE COEAUHEHUS OBIIIAA ®OPMYJIA
1) CnH2n+2
A) Oytun 2) CnH2n
B) uukiorekcan 3) CnHaon 2
B) nponan 4) CnHazn 4
I') 6yranuen 5) CnH2ns
A b B T

Omeemom k 3adanuio B1 aensemcs nociedoeamenbHocms yugp, KOmopas coomsemcmesyem Homepam
NPABUTILHBIX OMBENOB.

B2. YkcycHas kuciora pearupyer ¢

1) KkucnoporomM 2) METaHOJIOM

3) THAPOKCHUIOM HATPHS

4) XJIOpOBOIOPOAOM

5) HaTpueM

6) oxcuaom yriepona(IV) Orser:

Yacms 3C1. Hanuumre ypaBHEHUs peaklui, ¢ TOMOIIbI0 KOTOPBIX MOKHO OCYIIECTBUTH CIIEIyIOINe
npespauienus: C2Hs — C2Hs OH — CH3z COOH — CH3z COONa

JdemoBepcust
Yacms 1
Buumamenvro npouumatime xasicooe 3adanue (Al — A7), uz uemvlpex npeoioHCeHHbIX BAPUAHMOB OMBEMO8
gblbepume u sanuuiume 0OUH NPAGUILHbBIL
1. CocraB anKaHOB MOYKHO BbIpasuTh cieayromieit popmymoii: 1) ChHan 2) ChHonv2 3) CnHan-2 4) CoHon -6
2. ®ynkuonanshyto rpyniny —COOH conepaxar:
1) cnuptel  2) anmpaerunpl  3) KapOOHOBBIE KUCIOTHI 4) apeHnl

3. F'omormor anis sTana: 1) aten 2) 5TUH 3)atanon  4) MetaH
4. TombKO JJI CIUPTOB XapaKTEPHBI PEAKIIHH:
1) ropenus 2) runponmnsa 3) neruapatanuu 4) OpoKeHUS

5. PeakTuB 117151 Ka4E€CTBEHHOTO OMPEICIICHUS alTbCTHI:
1) ammuauHsbIil pacTBOp okcuaa cepedpa (1) 2) cnupTOBOM pacTBOp iona



3) 6poMHas Bojza 4) pacTBOp MepMaHraHaTa Kajus

6. Opranudeckoe BEIIeCTBO B BUJE OECIBETHOM KUAKOCTH CO CBOCOOPA3HBIM 3aIlaxoM, TPUMEHSIEMOE TS
MOJTyYCHHUSI KaydyKOB, TNIACTMACC, TyXOB, JIAKOB, 0€3ILIMHOTO ITOpOXa, B MEIUIINHE, Kak Jo0aBKa K O¢H3uHY: 1)
CoHs 2)CoHsOH 3) CHs 4) CHz COOH

7. Ilpu B3aumoeiicTBuu 12 T. mpeaensHOro 0JHOATOMHOTO CITUPTA C HATPUEM BBIIICIHAIIOCH

2,24 1. Bomoponaa. ModekyssipHas popmyia ciimpta: 1) CHs OH; 2) CoHs OH; 3) C3H7 OH; 4)CsHe OH
Yacmo 2

B 3a0anuu B1 na ycmanogienue coomeemcmaus 3anuuiume 8 maoauyy yugpvl 6blOpaHHbIxX
8aMU OMEEMO8.

B1. VYcraHoBUTE COOTBETCTBHE MEXK/y HA3BaHHEM COCIUHEHUS U PopMyIIon
HA3BAHUE COEIUHEHUSA

OOPMYVYIJIA
1) CsHs OH
A) OyraHon 2) C4Ho OH
b) macnsinas (OyraHOBas) KUCiIoTa 3) C4H9 COOH
B) nponanais 4) C2Hs COH
I') penon 5) CsH7 COOH

A b B r

Omeemom k 3a0anuto Bl aensemcs nociedosamenbHOCms yughp, KOMopas COOmMEemcmayem Homepam
NPABUNLHBIX OMEEMO8.

B2. Dtuinen pearupyer ¢

1) kucnoponom 2) 6pomMoM  3) THAPOKCHIOM HATpus

4) XJIOPOBOIOPOAOM

5) HaTpueM

6) oxcuaom yriepona(IV) Orser:

Yacmo 3
C1. Hamummre ypaBHEHUS PEaKIUii, C ITOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBUTH CJICIYIOIHE MPEBPAIICHHU:
C2Hs — CoHs5Cl — C2Hs OH — CH3z COO C2Hs

Bapuanrt 1

OtBeThI K 3a1anusiM yacmu 1 (c BBIOOpOM OTBETA):

3ananue OTtBer
Al 1
A2
A3
A4
AS
A6
A7

OTBeTHI K 3a1aHUsIM yacmu 2 (C KpaTKUM OTBETOM).

Nl W AW




3amanue OtBeT
B1 3213
B2 235

ONeMeHTHI OTBETA 3aJaHus uacmu 3.

(Honyckaromes unvie hopmyauposKu omeema, He UCKaicarowue e2o cmvicid.)
1) CoHs + H20 — C2Hs OH; 2) CoHs OH + 20 — CH3 COOH+ H:0;
3) CH3 COOH + NaOH — CH3z COONa + H>O

JlemoBepcus

OtBeThI K 3a1aHusIM yacmu 1 (¢ BBIOOpOM OTBETA):

3amanue OTtBeT
Al 2
A2 3
A3 4
A4 3
AS 1
A6 2
A7 3

OTBeTHI K 3a1aHUsIM yacmu 2 (C KPaTKUM OTBETOM).

3agaHue OTtBer
Bl 2541
B2 124

DJIeMEHTLI OTBETA 3alaHUuA yacmu 3.

(Honyckaiomes unvle popMyIuposKu omeema, He UCKAXCaioujue e2o CMulcid.)

1) CcHs + HCI — C2HsCl; 2) CoHs Cl+ H:O — C2Hs OH + HCI;
3) C2Hs OH + CH3 COOH — CH3 COO C2Hs + H20

KonTpoubsnas padora Ne 1

1 BapuanT
1. Peakuus, ypasaenue koropoit 2KOH + H2SO4 = K2SO4 + 2H20 + Q, siBrisieTcs
A. DHI0TepMHYECKOH, OOMEHa; B. O6meHa, HK30TepMHUECKO;
b. OOMeHa, KaTaTMTHYECKOM; I'. 'ereporenHoii, oOMeHa.

2. K okucIuTenhHO-BOCCTAHOBUTEIBHBIM OTHOCHUTCS PEAKITUs, YPaBHEHHE KOTOPOH:
A. CoHa + Hz = CoHeg; B. CaO + H,0 = Ca(OH)y;
Bb. NaCl + AgNOs = AgCl| + NaNOs; I'. CH30OH + HCI = CH3sCI + H20.

3. Cymma k03 PUIHEHTOB B COKpPAIIICHHOM HOHHOM YPaBHEHHWH MEXIy pacTBOpaMH XJIopuja Oapus u cyibdara
HaTpHs paBHa:

A. 6; B.5; B. 4, I.3.
4. CokpallleHHOe MOHHOE ypaBHeHHe peakuun 2H* + Si032” = H2SiO3] cOOTBETCTBYET B3aMMOIEHCTBIIO MEXKTY:
A. SiOz u H20; B. NaxSiO3(p-p) u HCI; B. H2SO4 u SiO»; I'. CaSiO3z u H2SO4.

5. l'unponu3zy noasepraeTcs:
A. I'moko3a; B. IToBapenHas coib;



b. Msuio; I'. Cepnas kucnora.

6. C HauMeHbIIIeH CKOPOCTHIO TIPU KOMHATHOU TeMITepaType OyIeT UATH PeaKIus IMHKa:

A. C 3%-ubM pactBopom HCI; B. C 15%-ub1m pactBopom HCI;

B. C 11%-ubim pactBopom HCI; I'. C 20%-ubiM pactBopom HCI.

7. Xumnueckoe paBHoBecue B cucreme CHa + H20(r) <> 3H2 + CO — Q cmemaercs B CTOPOHY IPOAYKTOB
peaKIuy npu:

A. IloBblllIeHNY JaBJICHUS; B. IloBbIiieHMU TeMnepaTyphl;

b. IloHnkeHnu TeMiiepaTypsl; I'. Mcrions30BaHMM KaTaIM3aTOPA.

8. lllenouyHyr0 Ccpemy MMEET BOAHBIN pacTBOP COMU, GopMyIia KOTOPOU:

A. AlCls; B. KNOg; B. K2COs; I'. FeCls.

9. CocraBbTe YypaBHEGHHE PEAKIMM B3aWMOJCHCTBUS MarHus C COJSHOW KucioToi. JlaliTe momHYIO
XapaKTEePUCTUKY TaHHOW PEaKlUU 10 BCEM M3yUYEHHBIM IIPU3HAKaM.

10. [nst yBenwdeHHUs CKOPOCTH XMMHYECKOW peakunuu B 64 pasza (temmepaTypHbld KOdhGUIMEHT Y=2) HAIO
MOBBICUTH TEMIIEPATYypPy:

A. Ha 30 °C; b. Ha 40 °C; B. Ha 50 °C; I'. Ha 60 °C.

11. ®opmyIibl IPYIIIBI HOHOB, KOTOPBIC HE MOTYT OJIHOBPEMEHHO CYIIIECTBOBAThH B paCTBOPE:
A. AP, CI',NOs", Na*. B. Na*, NOz ", K*, SO42.

B. Na* S%, Fe?*, NOs". I'. Ba®*, CI', H*, OH".

12. B3aumoeiicTBre HATPUS C BOJIOH SBISIETCS PEAKIIUEH:
a) HK30TEepMHUECKOM, COeAMHEHUs], 00PaTUMOI;

0) 9K30TEepMHYECKOH, 3aMEIIEeHNs, T€TePOTCHHOM;

B) SHJOTEPMHUYECKOH, 3aMeIlIeHus, HeOOpPaTUMOH;

I') SHAOTEPMUYECKOI, 0OMEHA, TOMOT€HHOM.

13. Xummueckoe paBHoBecue B cucteme C4Hio <> C4Hg + Ho — Q B HaubombIIel cTEeHN MOKHO CMECTUTH B
CTOPOHY HPOJIYKTOB PEAKIIUU TIPH:

a) MOBBIIICHUY TEMIIEPaTyPhl U TIOBBIIIICHUH JABJICHHUS,

0) MOBBIIIICHUH TEMIIEPATYPhI U MMOHIKEHUU JTaBIICHUS;

B) TIOHIKEHUH TEMITEPATYPHI ¥ IOBBIIICHUH JTaBIICHUS;

T') TOHMKEHUHU TeMIepaTyphl U IOHKEHUH JIaBICHUS.

14 Kaxoe YpaBHCHHUEC OTHOCUTCH K pCaKIIUN COC,[[I/IHCHI/IH?
a) 2NaOH + MgCl, = Mg(OH), + 2NaCl  B) CaCOs = CaO + CO;

r) K20 + H,O = 2KOH 6) Mg + 2HCI = MgCl2 + H»
JemoBepcust
1. Peaknust, ypaBuenue kotopoit CHs+ Cl, — CH3Cl + HCI, sBnsercs:
A. 3amenieHus, TOMOTEHHOI; B. 3amernienust, reTeporeHHON;
b. 3amernienus, 3K30TepMUUECKOMH; I'. oOMeHa, KaTaTUTHIECKOH.
2. K okucnmTenbHO-BOCCTAHOBUTENFHBIM PEAKIUSM HE OTHOCHUTCS:
A. CHs + 202 — CO2 + 2H20; B. K20 + H20 = 2KOH:;
b. C2H2 + 2Br2 — C2H2Br2; I'. 2KMnQO4 = K2MnO4+ MnO2 + Os.

3. Cymma k03¢ GUIIMEHTOB B COKPALICHHOM MOHHOM ypaBHEHUU Mexay xyopuaoMm xene3a (I11) u rugpoxcuniom
KaJIvsl paBHa:
A.6; b.5; B. 4; I.3.

4. CokpamienHoe wonHoe ypaBuenue peakimn NHs™ + OH™ = NH3t + H2O cooTBeTcTBYeT B3aMMOMAEHCTBUIO
BEUIECTB, (POPMYIIbI KOTOPHIX:

A. NH4Cl u H20; B. NH3 u H20;

B. NH4Cl(p-p) u KOH(p-p); T'. NHsNO3 u Mg(OH)..

5. M'maponu3y He moaBepraercs:

A. Auerer HaTpus; B. Dranomn;
b. Xnopun unnka; I'. Kup.




6. IIpu MOBBILICHNH JABJICHUS PABHOBECHE CMECTUTCS B CTOPOHY IPOJAYKTOB PEAKIIMHU B CIydae CUCTEMBI:
A. Hz + Br2 «> 2HBTr; B. PClsq) <> PClz) + Cly;
B.C+ CO2 & 2CO; T. CO + Clz > COCly(p).

7. Kucnotnyro cpeny umeer pactBop coiid, (hopmyIia KOTOPOIi:

A. KCI; b. ZnSOy; B. Na,COg; I'. NaNO:s.

8. Ilpu mnosbimenun temnepatypsl Ha 30°C (temmepaTypHblii K03(D(UIUEHT y=2) CKOPOCTb pEaKIHUU
YBEIMYNBACTCS:

A. B 2 pa3za; b. B 4 paza; B. B 6 pas3; I'. B 8 pas.

9. CocraBbTe ypaBHEHHE pEaKIMH B3aUMOICWCTBUS PAaCTBOPOB cyibdara mMarHus U Xxjopuna Oapus. [laiite
MOJHYIO XapaKTePUCTHKY TAHHOM XMMHYECKON PEaKINy 110 BCEM N3YyYSHHBIM KJIACCH()MKAIIMOHHBIM IPU3HAKAM.

10. ®opMyiibl TpyIIEI HOHOB, KOTOPHIE MOTYT OJHOBPEMEHHO CYIIECTBOBATh B pacTBOpE:

A. SO3%, K*, SO4%, H*: B. K*, Fe?*, OH", SO

B. AI¥*, Na*, OH", CI; I'. K" Ba?*, OH", NO3".

11. 'oMOTE€HHOM SABJISIETCS PEaAKITHSI:

a) ropenue (ocopa 0) peakmus Mmexy okcuaom docdopa (V) 1 Bomoi

B) okuciienue okcuaa azota (1) kucaopomom 1) peakiiust MEKIy MEIOM U COISTHOU KUCIOTOM

12. B3aumoneiictue mexy okcunom Meau (1) Bogoponom siBisercs peakiueii:

a) 3aMeNIeHUs, KaTATMTUYECKOM, TOMOT€HHOM; 0) oOMeHa, reTepOreHHON, HeKaTATU THIECKON
B) COCTMHECHUS, OOpaTUMOM, FeTEPOreHHOM; T') 3aMeNICHUs, TeTePOTeHHON, HeOOpaTUMON.
13. [Ipu noBbIIIEHNUH JaBIICHUS PABHOBECHE CMECTHTCS B CTOPOHY IPOAYKTOB PEAKIIMH B CHCTEME:!
a) Hz2 + Br, < 2HBr; 0) PCls() <> PCl3)+ Cly;

B) C + CO2 « 2CO; r) CO + Clz & COClyp.

14. BzammojelcTBHE CEpHON KUCIOTHI M THAPOKCH/IA ATFOMUHUSI OTHOCUTCS K PEaKIHH

a) oOMeHa 0)3aMeIIeHUs B) Pa3jOKEHUS T) COSAMHEHUS

Kaoun
Bapuant 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 B A r r b A B B X T B B b r
IEMO A B b b B T b r X A B T T A

Kpurepun onenuBanuns
2»-01r0 1060
«3»01r7 1090

«4» -10-12 6

«5» 14-150

KonTtpoabHnas pabora Ne2
BAPHUAHT 1
YACTH A
Ilpu eévinonnenuu 3adanuii 3moiu yacmu (Al- A13) evibepume moabKo 0OUH U3 YEeMBIPEX NPEOIOHCEHHBIX
eéapuanmog omeema.




A 1. Yxkaxcume nomep nepuooa u cpynnuot, 8 KOmMopwix pacnonoHcen KpemHuil

DI IV 2)I1, IV 3V, I 4) 11, 1l
A 2.00wee konuuecmeo I1eKmMpPOHOB 8 amome Xaiopa

1)8 2)7 3) 35 4) 17

A 3.3apao adpa amoma mazHua u €20 OMHOCUMETbHAA AMOMHAA MACCA:

1) +39; 12 2)+12; 24 3) 24;+ 19 4)2;+24 +12; 24
A4. Hememannuueckue ceoiicmea y inemenmos A zpynn ycuauearomcs

1) cnesa HampaBo u B IpyNIax CBEPXY BHH3 2) cipaBa HaJIEBO U B TPYIINax CBEPXY BHU3

3) cmpapa HaNeBO U B TPYIINAX CHU3Y BBEPX 4) cneBa HaIpaBo U B IPYyMIaxX CHU3Y BBEPX

AS. B kakom pady xumuuecKkue 371eMeHmbl PACROJIOHCEHbL 8 ROPAOKE 803PACMAHUA UX AMOMHO20 paduyca?
1) Na, Mg, Al,Si 2)Li,Be,B,C 3)P,S,Cl,Ar 4)F,O,N,C

A6. Yucno neiitmponoe 6 adpe amoma *°K pasno
1) 19 2) 20 3) 39 4) 58

A7. B kakom pady Haxooamcsa moibKo HeMemasnivl:
1)S,0,N,Mg 2)N,O,F H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kakom paody 3anucanul ghopmynet eeuwyecme moivbKo ¢ KOaieHMHOU ROJIAPHOIU C6:3b10?
1) Cly, NHs, HCI 2) HBr, NO, Br2  3) HzS, H20, Sg 4) HI, H20, PHs

A9. Kpucmannuueckyrw cmpykmypy, n0000HyI0 CmpyKmype aimasa, umeem
1) kpemuesem SiO2 2) okcun Hatpust Na20 3) oxcun yraepoza (1) CO 4) Geunsrit pocdop Ps
A10. Kakue u3 ymeepatcoenuii 0 ouccoyuauuu 0CHOBAHUIL 8 600HBIX PACMEOPAX ePHbL?
A. Ocnosanus 6 600e Ouccoyuupyrom Ha Kamuonovl memasna (uau nodoonsti um kamuon NHs*) u zuopoxcuo

anuonvt OH ~.
b. Hukaxux opyzux anuonos, kpome OH, ocnosanus ne oopazyom.

1) BEpHO TOJBKO A 2) BepHO Tosibko b 3) BepHBI 00a yTBepxkaAeHUs 4) 00a yTBEpk/IE€HUS HEBEPHBI

All. Kaxas u3 npueedeHHbIX peaKyuii He OMHOCUMCA K PeaKyUuAM UOHHO20 00mena?
1) Ba(NOs)2 + Na2SO4 = BaSO4 + 2NaNO3
2) KOH + HCI = KCI + Hz0
3) 2KMnOs = KzMnOs4 + MnOz + O;
4) Li,SOs + 2HNOs = 2LiNO3 + H0 + SO2

Al2. Tonvko okucaumenvHvle c60iicmea nposeiiem

1) cynbua Hatpus 2) cepa 3) cepHas kuciaotra 4) cynbQUT Kamus

A13. Ha cmewenue xumuueckozo pasnosecus 6 cucmeme N2 + 3H, == 2NH3 + Q
He oKa3bleaen 6UAHUA

1) nonmxenue TEeMITepaTypbl 2) NOBBILLIEHUE 1aBJICHUS

3) YAAJICHUEC aMMHUaKa U3 30HbI pCaKIIUU 4) NMPUMCHCHUC KaTaJInu3aTopa



Yacms B
Omeemom K 3a0anuam uacmu B asenaemca naoop yughp unu yucno
B 3a0anusx BI-B4 na ycmanoenenue coomeemcmeus K Kay3cooi NO3UUUU NePEO20 Cmondua noodepume
COOMEEMCmMEYIOuyIo no3unuIo emopozo. (Llugppot 6 omeeme mozym nosmopamucs).

Bl1. Yemanoseume coomeemcmeue MleCOy HA36AHUEM XUMUYECKO20 COCOUHEHUA U BUOOM CBA3U AMOMOB 8
IMOM COCOUHEHU.

HA3BAHUE COEAUMHEHUS B CBiA3U
A) UHK 1) vonnas
B) asor 2) merammuueckas
B) ammuax 3) kopanenTHas MOJISIpHAS
) XJIOPU KaJTbITUS 4) kopanenTHas HEToJIsIpHas

B2. 50 2 caxapa pacmeopunu ¢ 100 2 600vl. Maccoseasn 0014 caxapa 6 nOaY4EeHHOM PACMEOpe PAGHA
%. (Omeem 3anuwiume ¢ MOYHOCHbIO 00 UEIbIX).

B3. Yemanosume coomeemcmeue medxicoy ypasneHuem peaKyuu u 6eujecmeom-oKuciumenem,
yuacmeyouum ¢ OaHHOU peaKyuu.

YPABHEHUE PEAKIIUU OKUCJIUTEJb
A) 2NO + 2H; = N2 + 2H,0 1) H,
B) 2NHs +2Na = 2NaNH; + H; 2) NO
B) H; + 2Na=2NaH 3) N
T) 4NHs + 6NO = 5N, + 6H20 4) NHs
BA4.
Ycemanosume coomeemcmeue mexcdy convio u peakuyueii cpeovt 6 ee 600HOM pacmeope.
COJIb PEAKIMSI CPEJBI
A) HUTpaT Oapus 1) xucnas
B) xmnopun xenesa (111) 2) ueiirpanbHas
B) cynsdar ammonus 3) wenounas
) anerar kamus
Yacrs C

( oTBeT 3aNMMIINTE C MOJHBIM 00bSICHEHHEM)
Yo Takoe CKOPOCTh XMMUYECKOM peakIiu, OT KakuX (PakTOpOB OHA 3aBHCHUT, MPUBEIUTE MPUMeEPHI U3 KU3HU(
NPUPOAHBIX ABJEHUU, BBITA JIOAEU, IPOMBIINJIEHHOCTH).

Ouenusanue:

Yacmwv A — npasunvnutii omeem 1 6ann

Yacmov B— B1,B3,B4 — 2 6anna 6e3 owmuoxku. 1oann — lowuoka
B2 —1 6ann

Yacme C — 3 6anna

Makcumanvnoe konuvecmeo 6annog: 23



1)

23-226anna — «5»
21- 16 — «4»

15 -11-«3»
Menee 10 — «2»

JemoBepcust
YACTDb A
Ilpu evinonnenuu 3a0anuit Imoii wacmu (Al- A13) evidepume moabKo 00UH U3 YEMBIPEX NPEOTOHCEHHBIX
eapuanmoe omeema.
A 1. Ykasicume nomep nepuooa u zpynnwl, 8 KOMOPHIX PACROTIONCEH 2EPMAHUTL

niL v )1, IV 3) IV, IV 4) 1V, 1
A 2.00wee konuuecmeo 31eKMpPOHOE 6 amome MuliulbaKa

1) 33 2)5 3) 75 4) 41

A 3.3apao aopa amoma gpocghopa u eco omuocumenvHaa AMOMHAA MACCA:

1) +31; 15 2) +15; 31 3) 30; +15 4)3;+31+15; 31
A4 B paoy Mg — Ca — Sr — Ba cnocoonocms memannoe omoasams 31eKmpoHbl

1) ocnaGesaer 2) Bo3pacraet 3) He u3MeHseTcs 4) U3MEHseTCsl IePUOANYECKU
AS5. B kakom pady xumuyecKue 371eMeHmyl PACHOJI0HCEHbL 8 NOPAOKE 803DACMAHUA UX AMOMHO20 paduyca?

1) Na K,Rb,Cs 2)Li,Be,B,C 3)0,S,Cl,Ar 4)FO,N,C

A6 Yucno neiimponos é adpe amoma *°S pasno

16 2)32 3)12 4)24

A7. B kakom pady Haxooamcsa monbKo Memasnvl:

1)S,0,N,Mg 2)N,O,F H 3) Fe, Cu, Na, Ni 4) Na, K, Cu, C

A8 Kosanenmnasa nenonapuasn cea3p peanu3yemcs 6 COeOUHeHuu
1) cros 2)P.0s 3)S0; 4)F

A9 Monekynaphuyto Kpucmaniu4ecKkyio peuiemKy umeem Kaxicooe us 06yx 6euiecme:
1) rpadut u anMas 2) KpeMHUH 1 HOJ

3) xjop u okcua yraepona (1V)  4) xnopuna 6apust u okcu 6apus

A10 Kaxue u3 ymeepacoeHuil 0 OUCCouuayuu Kuciom 6 600HbIX pacmeopax éephul?
A. Kucnomel 6 600e ouccoyuupyrom na kamuonst 600opooa H * u zuopoxcuo anuonvt OH ~.
b. Hukakux opyzux kamuonos, kpome H* , kuciomuot ne oépasyrom.

1) BEpHO TOJBKO A 2) BepHO Tosibko b 3) BepHbI 00a yTBepxkaeHUs 4) 00a yTBepkK/IE€HUS HEBEPHBI
A1l Peaxuyus, ypasnenue komopoii CaCOz + CO; + H20 = Ca(HCO3)2, ssasemca peakyueit

1) o6mena 2) coequHenus  3) paznoxeHus 4) 3aMelleHus

AI2 Kak OKHCJIUTE]Ib cepa BHICTYNAET B PeaKIUH C

1) xJjiopoM 2) kucinopogoM  3) 6pomom  4) jxene3om

AI3 Pasnosecue peaxyuu CaC0O3; == CaO + CO2 — Q cmewaemcs enpaso npu



1) YMEHBIUICHUU TEMIIEPATyphl U YBEIMYCHUU JABICHUS
2) YBEIUYECHUH TEMIIEPATYPBl U YMEHBIICHUU JaBICHUSA
3) YBEIMYECHUH TEMIIEPATYPBI U YBEIMYCHUU J1aBJICHUS

4) YMCHBIICHUHU TEMIIEPATYPhI U YMECHBIICHHUUN OaBJICHUA

Yacmo B
Omeemom K 3a0anuam yacmu B aensemca naéop wughp unu uucno
B 3a0anusax BI-B4 na ycmanoenenue coomeemcmeus K Kaxcooi NO3UuuUu nepeozo cmoaouya noodepume
COOMEEMCmMEYIOuLYIo no3unuio 6mopoz2o. (Llugpor 6 omeeme mozym nosmopamucs).

Bl Bl. Ycmanosume coomeemcmeue mexicoy Ha36aHuemM XUMU4ecKo2o COeOUHEHUA U 6UOOM C8A3U AMOMOE 6
IMOM COCOUHEHUU.

HA3BAHUE COEJAVMHEHUWSA BU/I CBA3U
A) menp 1) yonnas
b) Oopom 2) merammueckas
B) sranon 3) koBaleHTHas MONSPHAS
') xnopux kanbums 4) kosanentHas HETOJISIpHAsT

) Bona

B2 122 conu pacmeopunu é 100 2 600bl. Maccosas 0014 con1u 6 noy4eHHOM PACHEOpe PAGHA
%. (Omeem 3anuwiume ¢ MOYHOCHIbIO 00 UEbIX).

B3 Ycemanosume coomeemcmeue medxicoy ypasHenuem peakyuu u popmynoi eeuwjecmea, Komopoe 6 OGHHOI
Peaxkyuu A6AAemca OKUCAUmeNeM.

YPABHEHUE PEAKIIUN OKUCJIMTEJb
A) HaS + 12 =S + 2HI 1) NO2
b) 25+ C=CS; 2) H2S
B) 2503+ 2Kl =1, + SO, + K2SO4 3) HI
I S+3NO2=S03+3NO 4) S
5) SO3
6) I2

B4. Ycmanosume coomeemcmeue medxncoy HA36aHUEM 6euiecmea U cpeooii e2o 600H020 PaAcmeopa

HA3BAHUE BEHIECTBA CPEJA PACTBOPA
A) cynb(aT [UHKa 1) kucnornas
b) HUTpAT pyounus 2) HEHTpalbHas
B) dbropun Kanus 3) IeJI09gHast

I ruznpodocdar HaTpus



Yacty C
( OTBeT 3aNMUIIUTE € MOJHBIM 00bSICHEHHEM)

Yro Takoe CKOPOCTh XUMUYECKOW peakIiu, OT KaKuX (JaKTOPOB OHA 3aBUCHT, MPUBEIUTE MPUMEPDI U3 KU3HM(
MNPUPO/JHBIX ABJEHUU, BbITA JIOJAEU, IPOMBIIIJIEHHOCTHN).

Ouyenugsanue:

Yacmov A — npasunvhulii omeem 1 6ann

Yacms B— B1,B3,B4 — 2 6anna 6e3 owtuoku. 1oann — lomuoka
B2 —1 6ann

Yacmos C — 3 6anna

Maxcumanvnoe Koauvecmeo 6annos: 23

23-220anna — «5» 21- 16 — «4» 15 -11-«3» Menee 10 — «2»

OTBETHI:
Ne Bapuanm 1 Jlemosepcusn
Al 2 3
A2 4 1
A3 2 2
A4 4 2
A5 4 1
A6 2 1
A7 2 3
A8 4 4
A9 1 3
Al0 3 2
All 3 2
Al2 3 4
Al3 4 2
B1 2431 24313
B2 33 11
B3 2412 2451
B4 2113 1233
C 1.CxopoCTh XUMHUYECKON PEAKIMH ONPEAEIAETCS N3MEHEHUEM
KOJIMUECTBA pEarupyrollux BEIIECTB WM MPOAYKTOB peakluu
3a eIMHUILY BpEMEHH B €IMHUIIE 0ObeMa.
2.CKOpOCTh 3aBHCHT OT:
[Tpuponbl pearnpyomux BeIecTB;
KoHueHTpanum pearupyronmx BeIeCcTB
TemmepaTypsbl
KaranuzaropoB/MHrHOUTOPOB
3.IIpumepsl




HTorosasi KOHTpoJIbHasE padoTa
Bapmuanr 1

1.Bce Tesa :KUBOM M HE:KMBOW MPUPO/BI CXOAHBI HAOOPOM

1) 6enkoB  2) XUMHUYECKHX 3JIEMEHTOB 3) HYKJICHHOBBIX KUCJIOT 4) pepmeHTOB
2. Kakyo pojib UTPAIOT B KJI€TKe HOHBI KAJUs U HATPUSA?
1) sBIISIFOTCSL OMOKATAIM3ATOPAMHU 2) y4acTBYIOT B IIPOBEACHUN BO30OYKICHUS
3) obecreunBarOT TPAHCTIOPT T'a30B 4) criocoOCTBYIOT MIEPEMEIIEHUIO BEIIECTB Uuepe3 MeMOpaHy

3. Kakoii XuMHYeCKHH 3JIEMEHT, B BH/e HOHA B 00JIbIINX KOJHYECTBAX BXOAHUT B COCTAB IIUTONJIA3MbI
KJIETOK, I/1e ero
CYLECTBEHHO 00JIbIIIe, YeM B MEKKJIETOYHOM KHIKOCTH U MPUHUMAET HENOCPeACTBEHHOE YUacTHe B

¢dopmupoBanun
NOCTOSIHHOM Pa3HOCTH 3JIEKTPUYECKUX MOTEHIIHAJIOB, 110 Pa3Hble CTOPOHBI HAPYKHOM IVIa3MATHYeCKOM
MeMOpaHbI
H)H 2)O0 3)N 4)C 5)S 6)Fe 7) Ca Mg 9 K 10) Na 11)Zn 12)
P
4. Kakue opraHuveckue coeJMHEHUS COJEPKATCH B KJIeTKe B Hau0oJib11eM KojndecTse (B % Ha chIpylo
maccy)
1) yrneBoael  2) nununel  3) Oenku 4) HyKJIEMHOBbIE KUCIIOTBI

5. Kakas O0COOCHHOCTH CTPOCHHMS MOJICKYJbl BOIbl omnpeaeaser crnenuduyecKkue CcBOHCTBA U
0M0JIOTHYECKYI0 POJIb
1) HeOomnb1I0 pazmep 2) HOJSIPHOCTH MOJIEKYJIbI 3) BbICOKast MOABUKHOCTh
. beJIkn oTHOCAT K rpynmne 0HONOJIUMEPOB, TAK KAK OHM:
1) oTnu4aroTCs GONBIIMM pa3HOOOpa3zueEM 2) urpatot OOJBIIYIO POJIb B KJIETKE
3) COCTOAT U3 MHOTOKPATHO MOBTOPSIOIINXCS 3BEHHEB 4) UMEIOT OOJBIITYIO MOJIEKYJIIPHYIO MacCy
7. CnnocoOHOCTh MOJIeKyJI fejika 00pa30BaTh COeUHEHHs C APYTHMH BellleCTBAMM OIpeaeJIsieT uX
¢pynkuuro
1) TpaHCTIOPTHYIO ~ 2) SHEPTreTHUYECKYIO 3) COKpaTUTENbHYIO 4) BBIIENUTENBHYIO
8. B kakoM ciyyae Bce nepeqyHCJIeHHbIe XMMHUYeCKHe COelMHeHUs SABJISIOTCH OeikaMu?
1) caxapo3a, MHCYJIUH, YpaLni 2) ¢peHunnanaHuH, TIOKAroH, MeNCHH
3) rroko3a, ppyKTO3a, TIIMKOTEH 4) xaTanasa, rJII0KaroH, KepaTuH
5) pu6o3a, TUMUH, aKTUH 6) afeHuH, TAMUH, TYaHUH
9. Jlunuabl pacTBOPsIOTCS B 3(upe, HO He PACTBOPSIOTCS B BOJE, TAK KAaK OHHU
1) ABASAIOTCS MOMUMEpaMH  2) COCTOSIT U3 MOHOMEpPOB  3) ruapodoOHbIe 4) ruapoduibHbIE
10. B mouiexyJie JIHK Tpu pacno/io:keHHbIX PSIIOM HYKJI€OTH/IA HA3bIBAKOT
1) TpuruieToMm 2) reHOM 3) reHomMoM 4) reHOTHUIIOM
11. IlIpyHUMTT KOMILIEMEHTAPHOCTH JIEKUT B OCHOBE B3aUMOAeHCTBUSA
1) aMUHOKHCIIOT ¥ 00pa30BaHus TIEPBUYHON CTPYKTYPBI OenKa
2) HYKJICOTHJOB M 00pa3oBaHuMs JBYyIeNnoYedHOi Moekybl JJTHK
3) IJ1r0KO03BI U 00pa30BaHUS MOJICKYJIbI TIOJIMCAXapU/Ia KICTYaTKH
4) rivuepyHa U KHUPHBIX KUCIOT U 00pa30BaHUs MOJIEKYIIbI )KUpa



12.Kaxoii npoumeHT HYKJIeO0THI0B ¢ HUTO3UHOM coaepxuT JTHK, eciin 10151 ee aleHMHOBBIX HYKJIE€OTHI0B
coctaBiaser 10%?

1) 40% 2) 45% 3) 80% 4) 90%
13.Bbi0epuTe TpU NPaBWJIbLHBIX 0TBeTA U3 ecTU. KakoBbI cBOlicTBa, cTpoeHHe U PYHKIIUM B KJIETKe
moJiucaxapuaon?

1) BBIMOTHSIOT CTPYKTYPHYIO U 3aMacaronyo GyHKIUK  2) BBIMOJHSAIOT KaTATUTHYECKYIO U TPAHCIIOPTHYIO
byHKIHMHA

3) cOCTOAT U3 OCTATKOB MOJIEKYJI MOHOCAaXapH 0B 4) cOCTOSIT U3 OCTATKOB MOJIEKYJI aMUHOKHUCIIOT

5) pacTBOpsIOTCA B BOJIE 6) HEe pacTBOPSAIOTCS B BOJE
14. BoiOepuTe TpH NPaBMJIBHBIX OTBeTA U3 lecTH. Kakue U3 coelMHeHNH y4acTBYIOT B 00pa30BaHUU U-
PHK.

1) HyKI€OTHABI 2) amuHOKUCHOTHl 3 ) skupHble kucinoTel  4) IHK  5) rnmuuepun 6) pubo3a
15. YcraHoBuTe COOTBETCTBHE MY NPU3HAKOM U Ha3BaHHEM HYKJIEHMHOBOM KM CJIOTHI, IJIsl KOTOPOil OH
XapakTrepeH
[IpuszHaku HykjienHoBbIE KUCTOTHI
a) UMEET JINHEUHYIO CTPYKTYPY 1) AHK
0) UMeeT 3' -KOHEIl U 5 -KOHEII 2) PHK

B)MEET BOJOPOIHBIE CBSI3H MEXK/Y a30TUCTBIMH OCHOBaHHUSMU
T') BBIIIOJHSET CTPYKTYPHYIO (DYHKIIHIO
1) MOKET OBITh 3aMKHYTa B KOJIBLIO
€) ABJIsIeTCs MaTpULiel /Ui CUHTe3a OenKa
) 00pa3yeT HyKJIIECOCOMHYIO HUTh
3) y4acTBYeT B CUHTe3€e Oenka
16.Hajinute Tpu OommMOKM B NPHUBEIEHHOM TeKCTe. YKA:KUTe HOMepa MNpeloKeHHH, B KOTOPBHIX OHH
cleJaHbl, HCIPABbTE UX.
1. Ionmcaxapua HEIUTI0I03a BHITIOIHSET B KJIETKE PACTCHHS PE3EPBHYIO, 3aMacaronlyro ()yHKIHIO.
2. HakannuBasich B KJI€TKE, YIJIEBOAbI BHIIOIHSIIOT INIABHBIM 00Pa30M PerysisaTOpHYIO (QYHKIHIO.
3. YV 4IEHNCTOHOTHX MOJIMCAaXapH]l XUTHH (OPMHUPYET OKPOBHI TETIA.
4.V pacTeHuit KIeTOYHbIE CTEHKH 00pa30BaHbl MOIMCAXAPHIOM KpaXMaioM.
5. [onucaxapuasl 0061a1at0T TUAPOPOOHOCTHIO.
17.YcraHoBHTE NOCIE0BATEIBLHOCTD NPOLECCOB NPH OMOCHHTEe3e OeIKa B KJIeTKe.
1) o6pazoBaHue NENTUIHON CBSI3U MEKTY AMHUHOKHCIOTAMHU
2) B3aumozeiictue kogona ”PHK u antukomnona TPHK
3) Beixon TPHK n3 pubocomsr
4) coequnenue UPHK c pubocomoii
5) Beixon nPHK u3 sipa B nuromnasmy
6) cunte3 nPHK
18. Kakoii npouecc nmokaszan Ha pucyHke? KakoBa ¢pyHkuusi crpykTypsnl, 0003HauyeHHoli nudpoii 3? Uro

o0o3HaueHno uudppamvu 1,2 u 4?
- £o7n 2




19.1ana uens JHK: HIT-AT'A-AII-TTI-I'AT. B pe3yjbTaTe MyTauMu B 4eTBEPTOM TPHUILJIETe TPETH I
HYKJIe0oTH] 0bL1 3aMeHéH Ha T. Onpenenure nocjie0BaTeJbHOCTh HyK1e0TH10B Ha H-PHK no ucxognoii n
usmenenHoi JIHK B pesyabrare myranuu. O0bsicCHHTE, KAK U3MEHATCHA CBOMCTBA 0eJIKa 1mocJjie MyTaluuu.

I'enernueckuii kox (MPHK)

IlepBoe Tperbe
Bropoe ocHoBaHue
OCHOBaHMeE OCHOBaHMe
vy L1 A r
®en Cep Tup [uc N
v ®den Cep Tup [uc 1
Jleit Cep — — A
Jlen Cep — Tpu r
Jlen IIpo I'uc Apr N
Jleit IIpo I'uc Apr 10
1 Tleit Mpo Do Apr A
Jlei IIpo I'nu Apr r
Une Tpe AcH Cep v
A Une Tpe AcH Cep 0
Nne Tpe JIns Apr A
Mert Tpe JIuz Apr r
Ban Ana Acn I'mu v
Ban Ana Acn [ 10
I Ban Ana I'ny I'mu A
Ban Ana I'ny I'mu r
JlemoBepcust

1. Marnuii — 06513aTeJIbHbIH KOMIIOHEHT MOJIEKY.JI
1) AHK  2) xnopoduina 3) remornoOuHa 4) PHK
2. KakoBo cOOTHOIIIeHHE HOHOB HATPHS U KAJIUS B KJIETKAX )KMBOTHBIX H B OKpY:Kalollell X cpeje -
MEKKJIETOYHOMI
KMJIKOCTH U KPpoBH?
1) HaTpus B KJIeTKe OOJIbIIE, YEM CHAPYKHU, KaJlus, HA000pOT, OOJIbIIE CHAPYKHU, YEM B KIIETKE
2) HaTpUsI CHAPYXH CTOJIBKO e, CKOJIbKO KaJIHsl BHYTPU KJIETKH
3) HaTpus B KJIETKE MEHbIIIE, YeM CHAPYKH, a KaJIusl, HA000pOT, OOJIbILE B KJIETKE, YEM CHAPYKU
3.Kakoii XuMHYeCKHI 3JIEMEHT, BXOAUT B COCTAB HEOPIAaHNYECKOI0 KOMIIOHEHTA KOCTHOM TKAHU U
PAaKOBHH MOJLJIIOCKOB,
NPUHUMAET YYACTHE B MbIIIEYHOM COKPALICHUHU U CBEPTHIBAHUM KPOBH, SIBJISIETCH MMOCPEAHMKOM B
nepenaue
HH(OPMANMOHHOI0 CUTHAJIA OT HAPYKHOH IJIA3MATHYECKO MeMOpPaHbI B HUTOIIA3MY KJIETKH.
DH 2)0O 3)N 4)C 5)S 6)Fe 7) Ca Mg 9 K 10) Na 11)Zn 12)
P
4. Kakue opraHuyeckue coeJIJMHEHHs COEPKATCH B KJIeTKe B HAUMeHbIIeM KoJindecTBe (B % Ha ChIpYIO
Mmaccy)



1) yrneBojsI 2) TATIA]TBI 3) Genku 4) HYKJICHHOBBIE KUCIIOTHI
5. Bona siBjisieTcsl XOpOILIMM PACTBOPHUTEIEM, TAK KaK
1) ee MOIEKyJIbI UMEIOT B3aUMHOE MTPUTSKEHUE 2) ee MOJIEKYJIbI MOJISIPHBI
3) oHa MeJJIEHHO HarpeBaeTcsi U OCTHIBAET 4) oHa SBIIAETCS KaTaIH3aTOPOM
6. OT BUAA YKMC/Ia M TOPAJIKA PACHIOJI0KEHUSI AMUHOKHUCJIOT 3aBUCHT
1) nocnemoBarenbHOCTH TpuiieToB PHK 2) mepBUYHAs CTPYKTypa OCIKOB
3) ruapodoOHOCTH MOJICKYJI JKUPOB 4) ruapopHIIBHOCTE MOHOCAXaPHUIOB
7. Kaky1o ()yHKIMIO He BBINMOJIHSIOT B KJIeTKe 0eJKu?
1) 3anmTHYO 2) pepMEHTaTUBHYIO 3) uHpopManMOHHYIO 4) COKpaTUTEIBHYIO
8. B kakoM ciiyuyae Bce nmepedncjeHHbIe BeleCTBA OTHOCSTCH K aMUHOKHCI0TaM ?
1) TyOynuH, KOJUIareH, JIM30I|M 2) nu3uH, TpuntodaH, aJaHUH
3) XonecTepuH, MPOrecTepOH, CTEAPUHOBAs KHCIIOTa 4) BanuH, MabTa3a, KEPaTUH
5) caxapo3a, JaKTo3a, MIUIHUH 6) aeHUH, TAMUH, T'yaHUH
9. 3a BpeMsl MPOIOJKUTEILHOM 3UMHEH CITYKH HEOOXOIMMYIO0 /IJIsl "KU3HH BOAY MeJABeIH MOJIYy4YaloT 3a
cyer
1) pacmierniienust 6e1KOB  2) Tajloro cHera  3) OKHCJICHUS Kupa 4) OKUCIICHUS aMUHOKHCIIOT
10. HacaeacrBenHasi nHgopManus 0 NPU3HAKAX OPraHU3Ma cocpea0To4YeHa B
1) xpomocomax  2) KJIETOYHOM IIEHTpPE 3) pubocomax  4) xomruiekce [ omabmxu
11. I'eHeTH4YecKMil KO/ He SABJIAETCSA_ BUAOCTENU(PUIHBIM, TAK KaK
1) oxHa ¥ Ta )K€ aMUHOKHCIIOTA B KJIETKAX Pa3HbIX OPraHU3MOB KOJUPYETCS OJHUM U TEM K€ TPUILIICTOM
2) KaxIyl0 aMHHOKHCIIOTY KOAUPYET OJUH TPUILIET
3) HECKOJIbKO TPHUILIECTOB KOJUPYET OJIHY U TY K€ aMHUHOKHUCIIOTY
4) kaxaas aMUHOKHMCIIOTA KOAUPYETCS OJHUM FCHOM
12. B mouekyse /IHK komuecTBO HYKJIEOTH/I0OB € TYaHUHOM cocTaBJisieT 45% ot oomero unciaa. Kakoi
NPOLEHT
HYKJIEOTH/IOB C aIeHHHOM COJIePKUTCS B ITOI MoJiekyJie?

1) 5% 2) 10% 3) 45% 4) 90%
13. BoiOepuTe Tpu NpaBUIIbHBIX OTBETA U3 HIecTH . ZKHPBI B OpraHu3mMe )KMBOTHBIX M YeJI0BeKa
1) paciieruisitoTcs B KUIIEYHHKE 2) y4acTBYIOT B ITIOCTPOEHHUH
MeMOpaH KJIETKH
3) OTKJaapIBaIOTCS B 3amac B MOJKOKHOW KJIeT4aTke, B 00JIaCTH MOYEK, cepaua 4) npeBpalaroTcs B
Oenxu
5) paceIIAOTCA B KMILIEYHUKE 10 TIULEPHUHA U )KUPHBIX KUCIIOT 6) CUHTE3UPYIOTCS U3
aMUHOKHCIIOT
14.Bp10epuTte TpH BepHbIX oTBeTa N3 mectu. Mosekyaa n-PHK
1) aTO mosuMep, MOHOMEpPaMH KOTOPOTO SIBJISIFOTCS HYKJICOTH/IbI 2) ABYLIETIOYHBIH MOIUMeEp
3) 3T0 monMMep, MOHOMEPaMHU KOTOPOTO SBJISIOTCS AMUHOKHCIIOTHI 4) oTHOLIENIOYHBIH MToTUMeEp

5) HeceT B ce0e 3aK0IUPOBAHHYIO HH(OPMAIHIO O TTOCIEIOBATEIFHOCTH AMHUHOKHUCIIOT B OeTKax

6) BBITOHSIET YHEPTETHYECKYIO (DYHKIIHIO B KIIETKE
15. YcranoBuTE COOTBETCTBHE MEKIY MPU3HAKOM M Ha3BaHUEM HYKJEHHOBOM KHUCJIOTHI, 1JIs1 KOTOPO# OH
XapakTepeH

[IpusHaku HyxkJenHOBEIE KHCIIOTBI
a) UMEET JINHENHYIO CTPYKTYpPY 1) JHK
0) UMeeT 3' -KOHEI[ U 5 -KOHEII 2) PHK

B)UMEET BOJOPOJIHBIE CBSI3U MEXKY a30TUCTBIMA OCHOBAHUSMHU
T') BBIIOJIHSET CTPYKTYPHYIO (DYHKIIHIO
1) MOKET OBITh 3aMKHYTA B KOJIBIIO
€) sBJIIeTCsl MaTpuLiel Ji cuHTe3a Oernka
) 00pa3yeT HyKJIEOCOMHYIO HUTb
3) y4acTBYeT B CUHTe3€ Oenka
16.HaiinnTe oun0KM B NPUBEAEHHOM TeKCTe. YKaKUTe HOMepa NpeaJIoKeHHil, B KOTOPBIX OHH JO0NYIIEHBI,
00bsICHUTE HX.
1.¥YreBoabl — opraHMuecKHe COEIMHEHUS, B COCTaB KOTOPBIX BXOAAT YIIIEPOA, a30T, KUCIOPOA U BOAOPO.



2. YrieBobl AeNSATCAI Ha MOHO-, IU- U MOJIM-Caxapu/bl.

3.MoHocaxapuasl XOpOIIO paCTBOPUMBI B BOJE.

4.0OHU BBHINOJHAIOT B OPraHU3ME SHEPTETHUECKYI0, CTPYKTYPHYIO U (DEpMEHTAaTUBHYIO (DYHKIIUH.

5.0I[I/IH nu3 HOHI/IMepHLIX yI‘J]GBOI[OB — I''IMKOT'CH BXOAUT B COCTAaB paCTI/ITeJIBHbIX TKaHeﬁ.
17. YcranoBuTe NpaBWIBHYIO IOC/IEA0BATENbHOCTh peaKiHil, MPOUCXOASIIUX B Mpouecce OMOCHMHTE3a
0eJIKOB.

1) packpyuuBanue monexyiasl JJHK 2) oowenunenue nPHK ¢
pubocoMoit

3) nmpucoenunenue nepsoit TPHK ¢ onpenenénnoit aMUHOKHUCIIOTOM 4) Beixon uPHK B nuromnmnazmy

5) mocTeneHHoe HapalBaHUE MOTUTICITHIHON 1IETH 6) cunte3 nPHK Ha oxHoli u3
uenen JTHK

18. Kakoii npouecc moka3an Ha pucynke? KakoBa pyHkumusi CTpyKkTypbl, 0003HavenHoil uudpoi 3? Uro
0003Ha4Y€eHO
uudpamu 1, 2 u 4?

19.Jana nens JHK: III-ALIT-THA-I'HI-TAT. B pe3yjJbTaTe MyTauuu BO BTOPOM TPHUILIETE BbINAJ
nepBbIil HyKJeoTH1. Onpenejure Mocjaeg0BaTeJbHOCTh HYKJIe0THA0B HA U-PHK mo ucxoanoi u
n3menennoi JIHK B pesyabrare myranun. Onpenenure mocae10BaTeIbHOCTh AMHHOKHCJIOT 110 HCXOAHOM
H u3MeHEéHHOH nocaenoBareabHocTd U-PHK. O0bsicHuTE, KAaK H3MEHATCH CBOICTBA 0ejIKa ImocJie
MYTAIUH.

I'enernuecknii kox (MPHK)

IlepBoe Tperse
Bropoe ocHoBanue
OCHOBaHHE OCHOBaHME
v L1 A r
®en Cep Tup Iuc N
v ®eH Cep Tup [uc I
Jleit Cep — — A
Jlen Cep — Tpu r
Jlen IIpo T'uc Apr N
Jlen IIpo I'uc Apr I
I Jlen IIpo I'nu Apr A
Jlen IIpo I'nu Apr r
Une Tpe AcH Cep Y
A Une Tpe AcH Cep 11
Nne Tpe JIns Apr A




Mert Tpe JInuz Apr r
Ban Ana Acn I'mn v
Ban Ana Acn ' 10
L Ban Ana I'ny I'mn A
Ban Ana I'ny ['mu r
OtBetnl
Ne Bapuanrt 1 0aIbl | Ne JemoBepcus 0aJLJIbI
1 2 1 1 2 1
2 4 1 2 3 1
3 9 1 3 7 1
4 3 1 4 4 1
5 2 1 5 2 1
6 3 1 6 2 1
7 1 1 7 3 1
8 4 1 8 2 1
9 3 1 9 3 1
10 1 1 10 1 1
11 2 1 11 1 1
12 1 1 12 1 1
13 136 1 13 235 1
14 146 1 14 145 1
15 1-bBJIK 1 15 1-BBJI2K 2
2- ABI'E3 2- ABI'E3
16 1- pezepBHYIO U 3 16 | 1- N He BxoauT B 3
3aracaroiryro COCTaB yTJIeBOJIOB
(YHKIIMH BBITTOTHSET 4- He BBITIOTHSIOT
Kpaxmai (hepMeHTaTUBHYIO
2- 3amacaromiasi uin ¢yHkuio( 3T0 O€IKN)
JHEpreTHYecKast 5- TJIMKOTEH - 3TO
4- nerutronosa 3aracarolee BemecTBO
y JKUBOTHBIX
17 654213 3 17 164235 3
18 1) 1- nporuecc 2 18 | 1) 1- mportecc 2
TPaAHCIIALNAN B TPAHCIISAIUU B
nporecce nporiecce OMOCHHTE3a
OouocuHTe3a OenKa Ha Oenka Ha pubocomax
pubocomax 2) 3- TPHK - mocraBka
2) 3- TPHK - AMUHOKHCIIOT K
J0CTaBKa pubocomam
AMUHOKHCIIOT K 3) 1- pubocoma, 2-
pudocomam konoubl ”PHK 4-
3) 1- pubocoma, 2- CHHTE3UPYIOIIHNACS
xononsl HPHK 4- MOJIMIEOTHI
CUHTE3UPYIOLIUICS
TIOJIUTICTI TU]T
19 1) 3 19 | 1) mocnenoBaTeILHOCTH 3
MOCIIEI0BATEILHOCTh HykieoTun0B Ha ”PHK
Ha uPHK 1o 10 UCXOIHOU IIeH




HCXOIHOM IIenu JIHK:
JHK: I'TT-YI'O-ATY-II'T-
ITA-YIY-YIT- AYA
AAT-IIYA 2)mocne10BaTeIbHOCTD
2) HykiaeotuaoB Ha UPHK
MOCJIeI0BATEIBbHOCTh 110 U3BMEHEHHOU Lenu
na uPHK no JHK:
W3MEHEHHOM LENH I'TT-T'HA-T'YI-LI'T-
JIHK: AYA
ITA-YOY-YIT- 3) nocnenoBaTeaIbHOCTh
AAA-IIYA AMUHOKHCIIOT B OeJIKe
3) tpuruietsl AAT u 10 UCXOIHOU Ienu
AAA xonupyrot uPHK:
OJIHY U Ty K€ IJIM-IHC- Cep- apr-uie
AMUHOKHCIIOTY - 4) mocnenoBaTeIbHOCTh
JIN3, norTomy 10 U3MEHEHHOU 1enu
NepBUYHAs nPHK:
CTpyKTypa Oenka He rJM-aJia-Baj-rjimn
HM3MEHUJIACh U €T0 HOBas
CBOICTBA TOXeE MOCJIEIOBATEIHLHOCTD
AMUHOKHCIIOT JIpyTas,
YTO MOBJHUSET HA
U3MCHEHHUE CBOMCTB
Oenka
Kpurtepun ouennBanus paéoTbl
0-12 6angoB | 13-17 6as10B 18-22 6ajioB 26-23 6a,10B
«2» «3» «4» «5»
Koaudukarop

pacnpeeIéHHbIX 10 KJIAaccCaM NPOBepsieMbIX TPeOOBaHUI K Pe3yJIbTATAMOCBOCHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus U 3J1eMEHTOB
coJeprKaHus

o XMMHH

Komudukarop pacnpenenéHHbpIX MO  KjaccaM  IMPOBEPSEMBbIX  TpeOOBaHUM K
pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpeHEroo0iero oopa3oBaHus
U DJEMEHTOB coJepXaHus (majgee — KoAU(HUKATOp) TMpeAHa3HadeH s pa3paboTKH
M3MEPUTENIbHBIX MaTepUaioB U aHAIU3ape3yabTaToB (DeepaqbHbIX U PETHOHAIBHBIX MPOLEAYD
OLIGHKM KadecTBa oOpazoBaHus. Koaupukatop sBiIseTcs CHUCTEMAaTHU3MPOBAHHBIM IE€pEYHEM
MPOBEPSEMBIX JJIEMEHTOB COJEpP)KaHHUA M  OINEpallMOHAIM3UPOBAHHBIX  TpeOOBaHHUH K



pe3yibTaTaM OCBOEHHUSI OCHOBHOII 00pa3oBaTelbHOM MpOrpaMMbl CpPETHEro  OOIIero
o0Opa3oBaHUs, B KOTOPOM KaXXJI0MY OOBEKTY COOTBETCTBYETONPEICIEHHBIN KO/I.

Kogudukatop  cocraBien  Ha  ocHOBe  (helepajbHOr0  TOCYJAapPCTBEHHOI'O
00pa30BaTeNLHOTO CTaHAAapTa CpeaHero obmiero odopazoBanus (mpuka3 MunoOpHayku Poccun
or 17.05.2012 r. Ne 413) ¢ yué€rom IIpumepHOl OCHOBHOW 00pa30BATEIHHOW MPOTPaAMMBI
cpenHero oOmiero odOpasoBanus (0J00peHa penieHHueM (eIepaibHOTO yu4eOHO-METOINIECKOTO
00beIuHEHHMS 110 001IeMy 00pa3oBanmuio (poTokoi oT 28.06.2016 r. Ne 2/16-3)).

Komudukarop cocTouT U3 1ByX pas3/ielios:
— pazzen 1. ba3oBslii ypoBEHb;

— pazzaen 2. YrinyOnEHHbIA YPOBEHbD.
Kaxnplii 13 pa3genoB BKIOYaeT B ceOd MEpPEeYHH paclpenes€HHBIX I0 Kiaccam
NPOBEPSEMBIX TPEOOBAaHUH K pe3yJIbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIIbHOW MPOTPaMMBI
cpeaHero o0IIero o0pa3oBaHus U AIEMEHTOB COACPIKAHUS TI0 XUMHUH.
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Pa3nen 1. ba3oBblii ypoBeHb

1. Iepeuenns pacnpeneéHHBIX M0 KJIaccaM NPOBepsieMbIX TPeOOBaHUI
K pe3yJibTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl CPeIHEro00111ero

00pa30BaHusA 10 XUMHMHU

TpebdoBanus ®I'OC k pesynbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTEIbHOM MPOTPaMMBbI

cpeaHero  obmiero  oOpa3oBaHUS  OlEpallMOHAIM3UPOBAHBI U paclpeAeieHbl [0 KJ1accaM.
KRJIacc
Mera- Kon IIpoBepsiemble nMpeMeTHbIE TPEOOBAHUS K pe3yJbTaTaM 00y4YeHusI
npeaMer- | MNpoBe-
HbI| psaeMoro
pe3yJib- Tpedo-
TaT BaHUsl
1 YMeHue caMOCTOSAITEIbHO ONPeEAeSsSiTh HeJH 1esITeJIbHOCTH U COCTABJISITH MJIAHBI

ACATECJIbHOCTH,

CaMOCTOATECJIbHO OCyIIECTBJIATD, KOHTPOJIHUPOBATH

H KOPPEKTUPOBATDL A€ATCIBHOCTb; HCITOJbB30BATH BCE€ BO3MOKHBIC PECYPCHI IJIsA
AOCTHKCHHUA HNOCTABJECHHBIX ue.ﬂeﬁ H peaim3alluil IUIAHOB J€ATCJIbHOCTH]

BbIOMpPATh

CIICIHBIC CTPATCI'MM B PA3JIUYHBIX CUTYAlIUAX

11

dopmMynupoBaTh Lelu U 3aJjauu y4eOHO-1103HaBaTeIbHON
U MCCIEI0BATENBCKON JESTEIbHOCTH, OIIpeNeNATh pecypcsl,
HE00XOAUMBIE 115 €€ OCYIIECTBICHHUS, IUIAaHUPOBATh U OCYILECTBIATh €€
B COOTBETCTBHH C IUIAHOM

1.2

[IpoBOANTH CaMOKOHTPOJb PE3YJIbTATOB Y4YEOHOH U  IMPOEKTHO-
UCCIIEIOBATENIbCKOW  JIEITENbHOCTH W aHAIM3UPOBaTh  (HAKTOPHI,
MOBIIMSIBIIME HA JIOCTHIKCHUE/HEJOCTHKEHHE DPE3yJIbTAaTOB; OLICHUBAThH
NPAaBUIBHOCTh BBIIOJHEHUS 3aJaHusl (KaueCTBEHHOM M pacuéTHOMN
3a/1a4u) MO MPEJI0KEHHOMY 00pasIry

13

[InanupoBaTh W  MPOBOJAUTH  XUMHUYECKHH  DKCHEPUMEHT IO
WCCIIEIOBAaHUIO  CBOMCTB  HW3YYEHHBIX  BEIIECTB:  (POPMYIHUPOBATH
npobneMy/3anady y4eOHOro IKCIEPUMEHTa, OMpPENesiTh HE0OX0aIuMOoe
JUIs TIPOBEJICHUSI OIBITOB JIAOOPaTOpHOE OOOPYAOBAaHHE M PEaKTHBHI,
MPOBOAUTH OMBIT, (UKCUPOBATH €ro pe3ynbTaTbl U (HOPMYIHPOBATH
BBIBOJIBI

14

Cobmonate  mpaBwia  Oe3omacHOM  paboTel ¢ 1a0OpaTOPHBIM
000pYyJIOBaHUEM H PEAKTHBAMH B paMKaX y4eOHOTO DKCIIEPHUMEHTa pHU
OCYHIECTBIICHUN yueOHO-HCCIIeJ0BATENbCKOM u POEKTHOMN
JeSITeTbHOCTH

Baanenue

HaBbIKaMHU M03HABATEJIbHOM, Y4eOHO-HCCJIe0BaATeIbCKOM

U MPOEKTHOM /1eATeIbHOCTH, HABBIKAMH pa3penieHusi NpodJjieM; CoCOOHOCTH
H TOTOBHOCTh K CAMOCTOSAITEJIbHOMY IOMCKY METOJOB pPelleHUs] MPAKTHYECKHX
3aJa4, NPUMEHEHUI0 PA3JIHYHbIX METO10B MO3HAHUS

2.1 Hcnonb3oBate  NpUOOpPETEHHBIE  IMO3HABATEIbHBIE  YMEHHS  IpH
BBITIOJTHEHUM TPOEKTOB U  Yy4eOHO-HCCIENA0BaTENbCKUX 3a1ad  I0
M3YYEHHIO CBOICTB, CIIOCOOOB MOTY4YEHHUS] U IPUMEHEHUS BEIIECTB

2.2 [IpumensaTb oTpaOOTaHHBIE AITOPUTMBI  PEIICHUS KAaueCTBEHHBIX,

paC‘-IéTHI)IX U OKCICPUMCHTAJIBHBIX 3aaa4, KOHTPOJIUPOBATH CBOIO
ACATCIIbHOCTD B MPOLICCCE NOCTUIKCHUSA PE3YyJIbTAaTa




2.3

[IpuMeHsTh ecTeCTBEHHO-HAayYyHble METOJbl TO3HaHMs (HabmoaeHue,
MOJIETUPOBAaHUE, SKCIEPUMEHT) ISl U3yYEHHUS] OPraHUYECKUX BEILECTB
Y XapaKTepHBIX JJIsI HUX XUMUYECKUX PeaKuit

2.4

[IpuMeHsTH OCHOBHBIE ONEpaIlMM  MBICIUTEIBHON  JEATEIBHOCTH
(cpaBHEHUE, KITacCU(pUKAIHS, YCTAHOBICHUE MPUYMHHO-CIICACTBEHHBIX
CBsI3eil) B TMpOIECCe XapaKTePUCTUKU  OCOOCHHOCTEH  CTpPOCHHUs
U XUMHYECKHUX CBOWCTB OPraHUYECKHX BEIIECTB: YIJICBOJIOPOJIOB,
KHCJIOPOJICOICPIKALIMX U a30TCOACPIKAIIMX BELICCTB

2.5

[IpuMeHATh 3HAHMS O CTPOEHUM OPraHMYECKUX BEUIECTB IpPH
cocTtaBieHUM UX  (opmyn  (MOJEKYJIAPHBIX U  CTPYKTYPHBIX)
U IPOTHO3UPOBAHUU HAMOOJE€e XapaKTEpHbIX XHWMUYECKUX CBOMCTB
BEILIECTB

2.6

XapakTepu3oBaTh OCOOCHHOCTH CTPOEHHS OPraHWYEeCKUX BEUIECTB,
IIPUBOJS IPUMEPBl BEIIECTB (M30MEPOB U TOMOJIOIOB), HMMEIOIUX
pa3uyHOe CTPOECHUE YIJIEPOJHOIO CKeJeTa, COJAEpKallluX pa3HbIe
(YHKLIMOHAJIBHBIE MPYIIIBI

2.7

CocCTaBiiATh YpaBHCHUA peaKuHﬁ, BBIABIIAOINUC Hauoboee XapaKTCPHBIC
AJI U3YYCHHOI'O OPraHruYCCKOro BCeCTBa XUMHYCCKUC CBOMCTBA

2.8

CocTaBiATh ypaBHEHUS XUMHUYECKMX PpEaKLMH, XapaKTEpHU3YIOIue
OCHOBHBIE CTIIOCOOBI TMOJyYeHHS B JTAOOPAaTOPHUH M IMPOMBIIUICHHOCTH
M3y4YEHHBIX OPraHUYECKHUX BELIECTB

2.9

CocTaBnaTh ypaBHEHHUS! PEaKIMd B COOTBETCTBUU C TPEACTABICHHOM
CXEMO¥ mpoIieccoB (IIEMOYKOM MPEBpaIleHuil), TEM CaMbIM MOATBEPKIas
CYLIECTBOBAHKE B3aMOCBSI3U MEKy OPraHMUYECKUMHU BEIIECTBAMHU

2.10

XapakTepu3oBaTh UCTOYHHKH  YTJICBOJOPOJHOTO  CHIphS  (HE(TBH,
OPUPOJHBI Tra3, KaMEHHBIH Yroib), HMX COCTaB, IPAKTUYECKYIO
3HaYUMOCTb U (PH3MUECKUE U XUMUYECKHE TPOLIECCHI, JISKAIINE B OCHOBE
UX nepepadoTKu

2.11

[IpumenaTh H3y4YEHHBIE AITOPUTMBI peuieHus 3az1ad4,
MPEAYCMATPUBAIOIINX  BBINOJHEHWE  pPacy€éToB IO  XUMHUYECKUM
(dbopMysiaM U ypaBHEHHSIM XUMUYECKUX peaKuil

I'oToBHOCTEL

U  CHOCOOHOCTH K  CaMOCTOAATEJbHOH  HMH(OpPMaIHOHHO-

Mo3HABATEJIbHOM ACATECJIBbHOCTH, BJIAJCHUEC HABBIKAMHU INOJYYCHUS H606XO}II/IMOﬁ

uHopMmanu

U M3 CJ0Bapedl pa3HbIX THIIOB, YMEHHE OPHEHTHPOBATHLCH

B pa3s/IMYHBIX HCTOYHHUKAX I/lHq)OpMaIII/II/I, KPUTHYIECCKHU OICHUBATDH
U UHTEPNPETUPOBATH ]/IH(l)OpMaIII/IIO, moJiyvaemMyro u3 pasjin4YHbIX UICTOYHUKOB

3.1

[IpoBOANTH CaMOCTOSITENBHBIM MOMCK XMMHYECKOM uH(pOopManuu
C UCIIOJIb30BAHMEM  Pa3JIMYHbIX HCTOYHUKOB (HAay4HO-TIONYJSPHBIX
W3IaHHM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa)

3.2

Wcnonp3oBath NpuHOOpEeTEHHBIE 3HAHUS U yYMEHUS B Yy4eOHOH
NEeSTeIbHOCTH U TOBCEJIHEBHON JKU3HMU Ui KPUTHYECKOM OLIEHKH
JOCTOBEPHOCTH XUMHUYECKOH HH(OpMaIUK, MOCTYMAIoMed M3 pa3HbIX
HCTOYHUKOB

3.3

OOBACHATH OTHENIbHBIE MOJIOKEHHsI, MNPOOJIEMATUKY OIHOTO MU
HECKOJIBKUX MCTOYHUKOB C IIPUBJICYEHUEM KOHTEKCTHBIX 3HAHUU;
HaXxOJUTh, TPYNINHUPOBaTH U KOHKPETU3UPOBATh HHGPOpPMALUIO U3
pPa3JIMYHBIX  HAYYHO-TIONYJISAPHBIX ~ MCTOYHHUKOB  JUIL  pEILIEHUsd
MIPAaKTUYECKUX U MI03HABATEIbHBIX 3314

3.4

JIeMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MECTO OPraHUYECKOM XUMUU
B Pa3BUTUM  COBPEMEHHOM  MENULUHBI,  CEIBCKOM  XO3SHCTBE,
MIPOMBIILIIEHHOCTH, B TPAKTUYECKON AEATENBHOCTH JTHOAEH
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4 YMeHHe HCNOJb30BAaTh CpPeACTBA HH(OPMAIMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJIOTHii B peleHnu KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
M OPraHU3alMOHHBIX 32/1a4 ¢ COOJII0leHHeM TPeOOBAHUI IPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, TMTHeHbl, pecypcocOepeskeHusi, NMPABOBbIX U ITHYECKUX HOPM,
HOPM HHG(OPMALMOHHOI 0€30IIACHOCTH
4.1 Hcnonp3oBath HHPOPMALIMOHHBIE U KOMMYHUKATHBHBIE TEXHOJIOTUN IS
MOKMCKa, NepepaboTKW M Mepefaud XUMUYecKoW HHpopMmanuu u eé
MPEJCTAaBICHNUS B PA3IMYHBIX (OpPMax B MPOLIECCE BBHIMOTHEHUS Y4eOHO-
MO3HABATENbHBIX 33JJaHUI WM MOJATOTOBKE YCTHBIX M MUCHMEHHBIX
cooOIeHni
4.2 Hcnonb3oBaTh TeOpeTHUECKHE 3HAHUA [0 XUMUU B IOBCEAHEBHOMU
KU3HU N7l oOecriedeHusl 0€30MacHOCTH MPHU OOpalleHuu ¢ mpudopaMu
Y TEXHUYECKUMU YCTPONCTBAMHU, AJISi COXPAHEHUS 3/10POBbS
1 COOJIIO/IEHNSI HOPM 3KOJIOTHYECKOIO ITOBEICHNS B OKPY>KAOILEH Cpefie
5 BiajeHue sI3pIKOBBIMHM CPeACTBAMM — YMeHHE SICHO, IOTUYHO U TOYHO M3JIaraThb
CBOIO TOYKY 3peHHusl, HCNI0JIb30BaTh aJ1eKBAaTHbIE A3bIKOBbIE CPEeACTBA
5.1 [IpuMeHSITh XMMHUYECKYIO TEPMUHOJIOTHIO B mpoiiecce GopMyTupoBaHus
YCTHBIX M IMUCHbMEHHBIX COOOIIEHUII: OTBETOB HA BOIIPOCHI, IIEPECKA30B
Y PacCKa30B M0 U3y4YEHHBIM TEMaM Kypca XUMHUH
5.2 BricTynare ¢ KpaTKUMH COOOIIEHUSMH M JOKJIAIaMU, UCTONB3Yys IPH
9TOM XMMHUYECKYIO TEPMUHOJIOTHIO
6 YMeHHe NPOAYKTHBHO 001IaTHCHA U B3aMMO/1eiicTBOBATh B Mpolecce COBMeCTHOM
AeATEJIHOCTH, YYUTHIBATH MO3MUIMH JPYIHUX YYACTHHMKOB [1esiTeJIbHOCTH,
3¢ dexTHBHO paspemiaTb KOHQJIUKTHI
6.1 [Ipunumars yuactue B paboTe TIpynmbl HPHU BBHIMOJHEHHH Y4eOHO-
[103HABaTEJIbHbBIX u IIPOEKTHO-UCCIIE0BATEIbCKUX 3aJlaHuH,
3aTparuBalOIIUX NPOOJEMBl  XUMHUYECKOTO, HKOJOTMYECKOTO WU
MEXIPEIMETHOIO XapaKTepa, yyacTBOBAaTh B AUCKYCCHUSX,
¢bopMynupoBaTh OTBETHl HA BOMPOCHI, TMPHUBOAS HEOOXOAUMBIE
apryMEHTHI H IPUMEPHI, TOITBEPKTAIONIHIE BEICKA3aHHOE CY)KIICHHE
KJ1ace
Mera- Kon IIpoBepsiemble npeiMeTHbIE TPEOOBAHUS K pe3yJibTaTaM 00y4eHust
npeaMer- | NpoBe-
HbIH pseMoro
pe3yJib- Tpedo-
TaT BaHUsl
1 YMeHHe CAMOCTOSITEIbHO ONPeAesTh LeIH J1eSITeIbHOCTH U COCTABJISATH MJIAHBI
NAeATeJIbHOCTH; CaMOCTOSITEIbHO OCYLLEeCTBJISATD, KOHTPOJINPOBATh

H KOPPEKTHPOBATH A€ATCJIbHOCTDb; HCIIOJb30BATh BCE€ BO3MOKHbBIC PECYPChI 1JIs
JAOCTHKCHHUA NOCTABJCHHBIX ue.nei/i H peaim3aliui IUVIAHOB J€ATC/IbHOCTH]
Bl)lﬁl/lpaTb YCneuiHbI€ CTPATEIrud B PA3JIMYHBIX CUTYallUAX

11 @opMynupoBaTh LEIM U 33JaYd  I103HABATEIBHOW JIE€ATEIbHOCTH,
ONpENeNIATE  PEecypehbl, HEOOXomumble il €€  OCYIIECTBIEHUS,
IJIAaHUPOBATh U OCYILIECTBIAThH €€ B COOTBETCTBUU C MIJIAHOM

1.2 IIpoBOANTH CAMOKOHTPOJIb PE3YIBTATOB JEATEIBHOCTH U aHAJIM3UPOBATh
(bakTopbl, MOBIMSBIINE HA JOCTUKEHHE/HETOCTUKEHUE PE3yIIbTaTOB




13 [TmaHupoBaTh W MPOBOJUTH XMMUYECKHN DKCIIEPUMEHT TI0 TOTYYCHUIO
OpPTaHMYECKUX BEIIEeCTB M3YUYEHHBIX KJIACCOB U HM3YyYEHUIO UX CBOICTB:
dhopmynupoBaTh npobiemMy/3anaqy y4eOHOTO IKCIICPUMEHTA,
OTIpeNeNiATh HEeOOXOAMMOE JJIsi TPOBEACHHUS ONBITOB JIabopaTopHOE
00OpyJOBaHUE W PEAKTHBBI, MPOBOJIUTH OIBIT, (QHUKCHPOBATH €TO
pE3yNIBTAThI U (DOPMYIUPOBATH BBHIBOJIBI

14 Cobmromate mpaBmia  Oe3omacHOM  paboOTel ¢ Ja0OpPATOPHBIM
000py/IOBaHUEM U PEAKTUBAMU B paMKaX Y4eOHOTO DKCIEPHMEHTa MPHU
OCYIIECTBIICHHH y4eOHO-HCCIIEAOBATEILCKOM M MIPOSKTHON
JeSTEIIbHOCTH

Baanenue HaBBLIKAMH NO3HABAaTEJIbLHOI, Y4eOHO-HCCJIeI0BATEILCKOM
U MPOEKTHOH /JeATeJbHOCTH, HABBIKAMHU pa3pelleHdsl NMPodJieM; CIOCOOHOCTH
H TOTOBHOCTH K CAMOCTOSITEJIbHOMY NMOMCKY METOJ0B pPellleHHs] MPAKTHYeCKHX
32124, IPMMEHEHUI0 PA3JIMYHbIX METO10B NO3HAHUSA

2.1 Hcnonp3oBath  NMpHOOpPETEHHBIE  MO3HABATEIbHBIE  yYMEHUS  IPH
BBIIIOJTHEHUM TPOSKTOB M Y4EeOHO-MCCIENOBATENBCKUX 331ad 110
M3YYEHHIO CBOMCTB, CIIOCOOOB MOJYYECHHUsS U MPHUMEHEHHSI BEIICCTB

2.2 [IpuMeHsATh oOmepanuu MBICIUTENBHON JIEeATEIBbHOCTH (CpaBHEHHE,
KJaccu(UKanus) MpH BHIMOJHEHUH YUeOHBIX 3a7a4: KJIaCCH(PHUIIMPOBATH
XUMHMUYECKHE DJIEMEHTBHI, BELIECTBA, BUABI XUMHUYECKOW CBSI3U, THUIIBI
KPUCTANIMYECKUX PELIETOK, XMMUUYECKUE PEAaKLIUU (110 YUCITY U COCTaBY
Y4YacCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3¢ deKTy, 1o
W3MEHEHHUIO CTENIEHU OKUCIEHHSI XUMUYECKUX JIEMEHTOB)

2.3 WimroctpupoBaTh CyHIECTBOBAHHE 3aBUCHMOCTH CBOMCTB XMMHYECKHX
JNIEMEHTOB (paauyca aToMa M JIIEKTPOOTPHUIIATEIBHOCTH) OT UX
pacnojiokeHuss B rpynmnax u nepuogax llepumoamdeckoid cuCTEMBI
xumMuyeckux daemMeHToB JI.M. MenaeneeBa 1 0COOCHHOCTEH CTPOCHUS
aToOMOB

2.4 [IporHo3upoBath M MOATBEPKIATH YPABHEHUSIMH XUMHUYECKUX PEAKIIHI
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB (METAIJIOB M HEMETAIJIOB) Ha
OCHOBAHWU TIOJIOKEHUS OOpa3yloIMUX UX XUMUYECKUX JJIEMEHTOB
B [lepuonnueckon cucreme xumudeckux aneMeHtoB [[.M. Menneneesa
1 0COOEHHOCTEH CTPOEHUsI UX aTOMOB

2.5 BeIABIATE XapakTepHblE XMMHUYECKHE CBOMCTBA OKCHJIOB, OCHOBaHWU,
aMQOTEpHBIX THJIPOKCUAOB, KHUCIOT U COJe W MOATBEp)KIaTh
YPAaBHEHUSMH COOTBETCTBYIOIINX XMMUYECKUX PEAKIIUI

2.6 [TonTBepk1aTh ypaBHEHUSIMHU PEAKIMN CYIIECTBOBAHNE T€HETUYECKOU
CBSI3M MEXY BEIIECTBAMH Pa3IMYHbIX KJIACCOB
2.7 BoinonHATe pacd€Thl MO XUMHYECKMM (OpMyllaM M YpaBHEHUSAM

XUMUYECKUX PpEaKLMil: CaMOCTOSTEIIBHO BBICTPAUBATh  AJITOPUTMBI
pellIeHts 3a1a4 C UCIOJIb30BAaHUEM IPUBEIEHHBIX B YCIOBUM JAHHBIX,
PUMEHATh HEOOXOJMMbIE MaTEMAaTUYECKHE METO/Ibl PELICHUs TPU
NIPOBEICHUU PACUYETOB

2.8 Pemarp kadecTBeHHBIE 3aJayd, HMMEIOIIME MPOOJIEMHBIN XapakTep,
TpeOyromue TPUMEHEHUsI 3HAHWW W3 Pa3HBIX pPa3/ieJIOB IIKOJIHHOTO
Kypca XHMHUH, a TaKK€ HWHTErpalyyd 3HAHUN U3 APYTUX IPEIMETOB
€CTECTBEHHOHAY4YHOI'0 IIMKJa

I'oroBHOCTL ¥ CHOCOOHOCTL K  CaMOCTOSITEIbHOH  MH(OPMALMOHHO-
MOo3HABATEJIbLHOM ACATECJIBbHOCTH, BJIAACHUE HABbIKAMHU IOJYYCHUA HCOﬁXO}II/lMOﬁ
HHpopManMu M3 CJI0Baped Pa3sHbIX THIOB, YMEHHE OpPHMEHTHPOBATHCH
B pa3/iIM4HbIX HCTOYHHUKAX I/[H(l)OpMallI/ll/l, KPUHTUHYE€CKH OllCHUBATb
W HHTEPNPETHPOBATH HH(POPMALHNIO, OJYYAEMYI0 H3 PA3JIMYHBIX HCTOYHHKOB




3.1 [IpoBOAUTH CaMOCTOSITENIBHBIA TIOWCK XUMHYECKOW WHMOpMaIuu
C HUCHOJIB30BAHUCM PA3JIMYHBIX HWCTOYHUKOB (Hay‘-IHO-HOHy.HSIpHLIX
W3J1aHu#, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA)

3.2 Hcnonp3oBare npuoOpeTéHHBIE 3HAHMSA W yMEHUS B  y4eOHOU
NEATCNIFHOCTH ¥ TOBCEIHEBHOM JKM3HU JUIS KPUTHYECKOH OLICHKH
JOCTOBEPHOCTH XMMHUYECKOH MH(POPMALIUH, TOCTYIAIONIEH U3 pa3HbIX
MCTOYHHUKOB

3.3 OOBACHATH OTHENbHBIE TMOJOXKEHHUS, NPOOJEMATUKY OJHOTO HIIH
HECKOJIbKMX HCTOYHUKOB C MPHUBJICYCHUEM KOHTEKCTHBIX 3HaHHH;
HAXOJUTh, TPYIIUPOBATh U KOHKPETU3UPOBATh MH()OPMALIUIO H3
Pa3NMYHBIX ~ HAYYHO-TIOMYJSIPHBIX ~ MCTOYHUKOB Ui PELICHHS
MPAaKTUYECKHUX M TI03HABATENBHBIX 33124

3.4 [IpuBoauTe mpUMEpHl pPOIM M MeCTa XHUMUM B (HOPMUPOBAHUU
COBPEMEHHOM HAay4HOM KapTHHBI MHUpPA, B DPa3BUTUM COBPEMEHHOU
TEXHHUKE U TEXHOJIOTHSIX, B PAKTHYECKOM NEATENbHOCTH JIIOAEH

3.5 [IpuBOaUTE MpHUMEpPHI BKIJIA1a POCCUNCKUX YYEHBIX-XUMUKOB B Pa3BUTHE
HAyKH ¥ XUMUYECKHX TEXHOJIOTUI

YMeHne HCHOIb30BATh CcpelcTBA HHAOPMANMOHHBIX M KOMMYHHUKAUMOHHBIX
TeXHOJIOTHii B peleHun KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OPraHM3alMOHHBIX 33724 ¢ cO0/II0leHueM TPeOOBaAHUIl IProHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI, pecypcocOepeskeHusi, MPAaBOBbIX H ITHYECKUX HOPM,
HOPM HH(OPMAIIMOHHOI 0€30MaCHOCTH

4.1 Hcnonp3oBaTe HHPOPMALMOHHBIE 1 KOMMYHHKATHBHBIE TEXHOJIOTUH JIJIS
MOMUCKA, MNepepadOTKU M IepeJauyd XUMH4Yeckod uHpopmanuu u eé
MPEJCTABICHHS B PA3IUYHBIX opMax

4.2 Hcnonp30BaTh TEOPETHYECKUE 3HAHUSA 10 XUMHH B IOBCEIHEBHOU
KU3HH ISl oOecriedeHus: 0e30MacHOCTU MPH OOpallleHuu ¢ MpudopaMu
U TEXHUYCCKHMMHU YCTPOWCTBAMH, COXPAHCHHUS 3I0POBbS U COOJFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpenie

Baagenue AI3bIKOBBIMH cpeacTrBaMi — YMCHHUE SICHO, JIOTHYHO U TOYHO M3JIaratb
CBOI0 TOYKY 3pPEHUS, UCITOJB30BATDH AICKBATHLIC SI3LIKOBLIC CPCACTBA

5.1 [IpuMeHITh XMMHUECKYIO0 TEPMUHOJIOTHIO B Ipoliecce popMyIupoBaHus
YCTHBIX U NMUCHBMEHHBIX COOOIEHUIN: OTBETOB Ha BOMPOCHI, IEPECKA30B
1 PAacCKa30B 10 U3YUYEHHBIM TEMaM Kypca XUMHH

YMeHHe NPOAYKTHBHO 00IIaTHCH U B3aMMO/AEICTBOBATH B NpoIecce COBMECTHOM
NAeATeIbHOCTH, YYHMTBIBATH IMO3HMLHUM JPYIHX YYACTHUKOB [AeATEJbHOCTH,
3 pexTHBHO pa3pemiaTh KOH(JINKTHI

6.1 [Ipunumars ywyactue B paboTe TPYNNbI IMPH BBITOJHEHHHM Yy4eOHO-
MO3HABATENbHBIX 3aJlay; y4acTBOBaThb B JIUCKYCCHUSX, (POPMYIUPOBATH
OTBETHl HA BOINPOCHI, MPHUBOJS HEOOXOIUMBIE apryMEHThl M NPUMEPHI,
MOATBEP K IAI0IIME BBICKa3aHHOE CYXKICHHE
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2. llepeuenn pacupeneéHHBIX M0 KJIACCAM MPOBEPsieMbIX 3J1eMeHTOB

CoacpKaHUA MO XUMHUHU

[lepeuens pacmpenen€HHBIX MO KjaccaM 3JIEMEHTOB COJAEP)KaHUS COCTaBJICH HA OCHOBE
[IpumepHO#l OCHOBHO# 00pa3oBaTeNbHOM MPOrpaMMBI  CPEJHEro o0Iero o0pa3oBaHUS
(omoOpena pemieHueM ¢eaepatbHOr0 y4e0HO- METOJUYECKOro OOBEIUHEHHS IO oO0ImemMy
obpaszoBanuio (mporokoa ot 28.06.2016 r. Ne 2/16-3)).

KJ1ace
Kon Kon IIpoBepsieMble 31eMEHTHI COiePKAHUS
pa3- | mpoBe-
Aena| psieMoro
3j1eMeHTa
1 | OPTAHUYECKAS XUMUS
1.1 OcHOBHBIE XUMHYeECKHE NMOHATHA: YIJIEPOIHBIN CKEJET, KpaTHas CBs3b, G-
U M-CBSI3M, CTPYKTYpHas (GopMysia, TOMOJOIM, TOMOJIOTUYECKMHA psl,
U30Mepbl, u3oMepust (CTpyKTypHass M IPOCTPAHCTBEHHAs), paJuKal,
(byHKLIHOHATIbHAS rpymnima, T'HJIpUPOBAHUE, raJJoreHUpOBaHUeE,
THIPOTAJIOrCHUPOBAaHUE,  THApaTalus,  JTepU(HKanus,  HUTPOBAHUE,
MOJIMMEPH3ALIHsL, TIOJTUKOHICH AN, KPEKHHT; MOHOMED, ITOJINMED
1.2 Teopusi cTpPOEHUs OPraHNYECKHUX BeIIeCTB.
Kaaccudukanusi 1 HOMEHKJIATYPa OPraHUYeCKUX coenHeHMit
121 Teopust cTpoeHust opraHudeckux BemiecTB. ['omonorun u um3zomepsl. Tumbl
CBsI3eH B MOJIEKYJIaX OpraHWYecKHux BemlecTB. [IoHATHE 0 B3aMMHOM BIIUSTHUS
aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEIICCTB
122 [TonsTne 00  u3oMepuu  opraHuueckux  BemecTB.  CTpykTypHas
U [IPOCTPAHCTBEHHAs! U30MEpUs
1.2.3 Knaccugukamuss opraHudeckux BemecTB. HoMeEHKIaTypa OpraHUYecKuX
BEIIECTB (TpUBHAIbHASA U MEXIyHAPOIHAS)
1.3 YriieBoaopoabl
1.3.1 Ankanel (MeTaH, OJTaH): COCTaB, CTpoeHue, (U3HUYECKHE CBOICTBA,
XapaKkTepHble XUMHMUYECKHE CBOWCTBa (TOpeHHe, peaklus 3aMelleHus),
HaXO0XXJCHHUE B IPUPO/Ie, IPUMEHEHNE
1.3.2 AnKeHbl (Ha MpuUMepe 3TUJIEHA): COCTaB, CTPOCHME, (PU3NYECKHE CBOWCTBA,
XapaKTepHbIE XMMHUYECKHE CBOWCTBA (TOPEHHE, PEaKIUH IMPHUCOSAUHEHHS,
MOJIMMEPH3allHst ), oJTydeHne, npuMenenue. [lomatunen
133 Ankamuensl (OyraaumeH-1,3, wu30mpeH): cocTaB, CcTpoeHue, (u3HUecKue
CBOWCTBA, XapaKTEpPHbIE XWUMHUYECKHE CBOMCTBA (TOpPEHHE, PpEaKINH
NPUCOETUHEHNS, TOJTMMEPHU3alisl ), ToTydeHne, mpuMenenue. Kayaykn
1.34 AJNKUHBI (Ha IpUMepe alleTHIIeHa): COCTaB, CTPOEHUE, (U3NUYECKHUEe CBOMCTBA,
XapaKTepHbIE XUMHUUECKHUE CBOWCTBA (TOpPEHWE, PEaKIUH TPUCOSTHHEHHUS),
pUMEHEHHE
135 Apenbl  (OeH307, TOJYOJN): COCTaB, CTpPOEHHE, (HU3NUYECKUEe CBOMCTBA,
XapaKTepHble XUMHUYECKHE CBOMcCTBa (IFOpPEHHE, pEaKIMHU 3aMelICHHS
U [IPUCOEIMHEHNS ), TOTyYeHHE, IPUMEHEHHE
1.3.6 [TpuponHble UCTOYHHUKHU YTJIEBOJOPOIHOTO ChIphs (HE(Th, IPUPOIHBIA ras,
KaMEHHBIH yToJib): COCTaB U MPAKTHUYECKas 3HAYMMOCTb




1.4

Kuciopoacoaep:kauue coeTnHeHust

141

[IpenenpHBIE OMHOATOMHBIE CIIUPTHI (METAHOM M ATAHOJN): COCTaB, CTPOCHHUE,
(du3MUYeCKue CBOWCTBA, XapaKTepHbIE XUMHYECKHE CBOWCTBA (TOpEHUE,
pEaKiMu ¢ AaKTUBHBIMH METaJJIaMH, XJIOPOBOJOPOAOM, JIETHpaTallus,
okucinerre okcugom wmeau(ll)), dusmomorndyeckoe aelCTBHE, MOIyUYCHHE,
PUMEHEHHE

1.4.2

MHoroaToMHbIe CIIUPTHI (ITUICHTIIUKONIb U TIHUIEPHH): COCTaB, (PU3UUECKUE
CBOWCTBA, XapaKTepHble XHWMHUYECKHE CBOWCTBA (PEAKLMHU C aKTUBHBIMU
MeTaJulaMi, HUTPOBAHNE, KAUECTBEHHAs peaKklys), IPUMEHEHNE

1.4.3

®enon: cocras, (pU3NYECKHE CBOMCTBA, XapaKTEPHbIE XUMHUYECKUE CBOWMCTBA
(cX0ZICTBO U pa3inyue co COUPTaMu), IPUMEHEHHE

144

Anpaerupl (hopManbaeru, aleTalbIeTH/l): COCTaB, CTpoeHHUe, (pu3ndeckue
CBOMCTBA, XapakTEpHbIE XUMHUYECKHE CBONCTBA (pEaKIMU OKHUCICHHUS W
BOCCTAHOBJICHUSI ), TIOTy4YCHHE, TIPUMEHEHUE

145

KapOoHoBbIe KHCIIOTBI (MypaBbMHAsT W YKCyCHas): COCTaB, CTPOCHUE,
¢u3nyecKue CBOMCTBA, XapaKTepHbIE XMMUUECKHE CBOMCTBA (00LIME CBONCTBA
KUCJIOT, 3TepuUKaIys), HaX0KICHUE B IIPUPOJIE, MOJyYeHHE, IPUMEHEHHUE.
Beiciie kap60HOBBIE KMCIOTHI (CTE€apUHOBAs], OJIEMHOBAsA): COCTaB, CBOICTBA,
npruMeHeHue. Mblia

1.5

A3oTcoaep:kaniue BelecTsa. buosornyeckne BaiKHbIe BelIeCTBA

151

AMuHBl  (METHJIAMHMH, OSTHWJIAMHH): COCTaB, (U3UYECKHE CBOICTBA,
XapaKTepHble XMMUYECKUE CBOICTBa (FOpeHHUE, pEeaKkUMH C KHUCIOTaMH),
HaXO0X/ICHUE B IPUPOJE, IPUMEHEHUE

1.5.2

AMUHOKUCHOTHl  (TJIMLKH, alaHHUH). COCTaB, (U3WYECKUE CBOIMCTBA,
XapakTepHble XHMHUYECKHE CBOWCTBA (peakuuu 1o (YHKIHOHAIHHBIM
rpynnam, MOJIMKOH/IEH AL ), IPUMEHEHUE

153

buonornyeckn BakHbIE BELIECTBA: )KUPBI, OCIIKH, yriIeBOAb (MOHOCAXapHU/Ibl,
nucaxapuabl, — momucaxapunel).  CrtpoeHme,  (u3MYECKHE  CBOICTBa,
XapaKTepHble XUMHUECKUE CBOMCTBA (TMAPOIN3, KAYECTBEHHBIE PEaKLUU Ha
(byHKIMOHATIbHBIE TPYIIIBI)

1.6

I'eneTnyeckas cBA3b MeXKAY M3YYEHHBIMH KJIACCAMH OPraHMYeCKHX
coeIMHEeHUI

METO/bI

INHO3HAHMUWSA B XUMUHU. XUMUA U )KU3HD

2.1

OCHOBHEIC HAayY4YHBIC MCTOABI IMO3HAHHA BCIICCTB M XHUMHUYCCKHUX peaKuHﬁ:
Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJACINPOBAHNUC

2.2

KauectBeHHBIC peaku OpraHNnvCCKUX BCIICCTB

2.3

Pabora ¢ OpraHU4YC€CKUMH BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU I10
BBITTIOJITHCHHUIO XUMHUYCCKUX OIIBITOB U IMPpaBUJIaMU O6paH_[eHI/IH C HUMHU B 6BITy

2.4

CniocoObI epepaboTku HeTU: peKTUPUKALMS (TIEPETOHKA) U KPEKUHT

2.5

[TonsiTie 00 SKOJOTHYECKOW TPaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUe
OKPY’KaIOIIEH Cpelbl. DKOJIOTHYECKUE MPOOJIEMbI, CBSA3aHHBIC C TOJYYCHHEM
N IIPUMEHCHUEM OPraHNYCCKUX BEIICCTB

2.6

Pacyérpl mo xumuyeckuM GopmMyJiaM U YPABHEHUSIM PeaKIUii

26.1

OHpeIICJ'ICHI/IC MOJ'ICKyanHOfI (I)OpMyJIBI OpraHu4eCKOro BCIICCTBA 110
N3BCCTHBIM MACCOBBIM JOJAM XHMHYCCKHUX OJICMCHTOB, OTHOCHUTEJIbHOM
IJIOTHOCTH T'a3a, HIPOAYKTaM CropaHusd OpraHn4eCKOro BEIICCTBa

2.6.2

OmnpeneneHue Macchl BellecTBa MWJIM 00bEMa Ta30B IO H3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WIM OOBEMY OJHOIO H3 Y4YacCTBYIOLIMX

B pCaKIMK BECIICCTB
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RJI1accC

Kon
pas-
aenaa

Kox
npoBe-
psaeMoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAaHUS

TEOPETHU

YECKHWE OCHOBBbI XUMHNHA

1.1

OcHOBHbIE XUMUYECKHE MOHATHS: aTOM, SAPO aTOMa, U30TOIIbI, JIEKTPOH,
SJICKTPOHHAsT 000JI0YKa, XMMHYECKUI OJJIEMEHT, aroMHble S-, P- u d-
opOuTany, OSIEKTPOHHAs KOHQHUrypamus aToMa, XUMHUYECKas CBs3b,
ANIEKTPOOTPHULATEILHOCTh, CTEIICHh OKHCIICHHS, BEIIECTBA MOJICKYJISIPHOTO
U HEMOJICKYJISIPHOTO CTPOEHUS, KPUCTAJUIMYECKasi peléTKa, pacTBOPUMOCTD,
XMMHUYECKasl PeaKiys, CKOPOCTh PEaKINH, KaTalnu3aTop, TUIBI XUMHYECKUX
peakuui,  TENJIOBON ekt XUMHUYECKON peaxkuuu (3K30-
U DHJIOTEPMHYECKHE  peaKklHuu),  TEPMOXHMHUYECKHE  YpaBHEHHS,
AIIEKTPOIMTUYECKAsT JIUCCOLMUAIMS, DJIEKTPOJIUTHI, HEIIEKTPOIHUTHI, HOH,
KaTHOH, aHHOH, CTEIIeHb AUCCOLMALNH, XUMUYECKOE PaBHOBECHUE, THIPOJIU3,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAaKIIMU, OKHCICHUE, BOCCTAHOBJICHUE,
OKHCIJIUTEIb, BOCCTAHOBHTEIIB, AIEKTPOJIN3

1.2

Cocras u crpoenue aroma. [lepuonnuecknii 3akon u [lepuoanyeckas
cucreMa xumnueckux 31eMeHToB JI.. MeneneeBa. CTpoenue BemecTBa

121

CocTaB aToMa XUMUYECKOTO 3J1€MEHTA (IIPOTOHBI, HEHTPOHBI U SJIEKTPOHBI)

1.2.2

CrpoeHue 3IeKTPOHHBIX O00O0JIOYEK aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX
HIEPUOJIOB: S-, P- ¥ d-3J1eMEHTBI. DJIEKTPOHHAS KOH(PUTYpaLUs aTOMOB U HOHOB

1.2.3

Ilepnonnueckuit 3akoH u Ilepuoguyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
JA.N. Menneneea. [lepuonst u rpynmsl. @U3HYECKUN CMBICI ITOPSAAKOBOTO
HOMEpa 3JIEMEHTA, HOMEPOB MEPUOJIA U TPYIIIBI

1.2.4

3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB (paauyc
aToma M 3JIEKTPOOTPUIIATETLHOCTh) M 00pa3yeMbIX UMH MPOCTHIX U CIOMKHBIX
BelIecTB (BOJOPOAHBIX COCIUHEHHM, BBICIINX OKCHUIOB U THAPOKCHUIOB) IO
nepuojaM u rpynnam Ileppoandeckor CHCTEMBI XUMAYECKUX JIEMEHTOB
J.1. Menneneera

1.2.5

O6mas xapakrepuctuka coiictB MeramioB |A—IIIA rpynn, nepexomHbix
METaJJIOB (Meau, IMHKa, xene3a), HemeramwioB IVA-VIIA rpynn mo ux
MoJoKeHu B llepuoanmyeckorl cUCTEME XMMHUYECKUX SJIEMEHTOB

J.W1. MenneneeBa 1 0COOEHHOCTSM CTPOEHUS MX aTOMOB

1.2.6

Buael XuMu4ecko CBA3M B IPOCTBIX M CIOKHBIX BEIIECTBAX: HOHHAS,
KOBaJICHTHas (HEeNOJsipHas U MOJIsIpHast ), MeTalsInyeckasi, BOJOPOIHAs

1.2.7

CreneHb OKUCICHHUS M BAJICHTHOCTh XMMHUUYECKHX DJIEMEHTOB B IMPOCTBIX
1 CJIOKHBIX BCIICCTBAX

1.2.8

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTpO€HHUsA.  THuIbl
KPUCTAINIMYECKMX  PEIIETOK:  aTOMHas,  MOJIEKYJIspHasi,  HOHHafd,
MeTaJuIn4decKas

1.3

XumMuUecKasi peakuus

13.1

Knaccudukanus XuMHUECKUX PEaKIni:
— PpEeaKIuu COCIMHEHMUS, Pa3JIOKECHHS, 3aMeIeHus, 0OOMEHa,
— DJK30TePMHUYECKHE, YJHIOTEPMUIECCKHUE;
— OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIC, TPOTEKAIONINe 0e3 W3MEHEHUs
CTEIIEHU OKUCIICHHS

1.3.2

3aBUCHMOCTh CKOPOCTH XHUMHYECKOW pEaKIuu OT Pa3Iu4YHBIX (aKTOPOB:
MPUPOABI PEATUPYIOIINUX BEHIECTB, TEMIIEPATYPhl, KOHIEHTPAIMH, TIIIOMIAIN
MMOBEPXHOCTU COMPUKOCHOBEHUS pearupyromux semects. Katanuzatop




1.3.3

OOGpatumbIe 1 HEOOpAaTUMBIE PeaKIIni. XUMHUECKOe paBHOBecre. CMeleHne
xumuyeckoro pasHosecus. [Ipunnun Jle Ilarense

1.34 DIIEKTPOIUTHI U HEIJIEKTPOIUTHI. IJICKTPOJIUTAYECKAS TUCCOIUAIUS

135 Peakunu nonnoro oomMeHa

1.3.6 [TonsitTue o rugponuze conedl. Cpena BOAHBIX PACTBOPOB:  KUcas,
HelTpasbHas, lesno4Has (noustue o mkane pH)

1.3.7 Okucnurelnb W BOCCTAaHOBUTENb. OKHUCIUTETHbHO-BOCCTAHOBHUTEIIbHbBIC

peaxuuu. [Tonstue 06 s1exTponuse

HEOPTAHUYECKASA XUMUA

2.1 Knaccudukanus HEOPraHUYECKUX BEIIECTB. Howmenkiatypa
HEOPraHMYECKUX BELIECTB (TpUBHAIbHAS U MEXKIYHAPOIHASL)

2.2 XapakTepHble XMMHMUYECKHE CBOICTBAa IPOCTBIX BELIECTB — METAJIOB!
IIEJOYHbIX, LIEJOYHO3EMENIbHBIX, MarHus, AaJIOMHHMS; IE€PEXOTHBIX
MeTaJUIoB (MU, IIMHKA, XpOMa, JKeJie3a)

2.3 XapakTepHble XMMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB — HEMETAJUIOB:
BOJIOPO/Ia, FAJIOT€HOB, KMCIIOPO/a, CEPBI, a30Ta, pocdopa, yriepoa, KpeMHHUS

2.4 XapakTepHble XMMUYECKHE CBOWCTBA OKCUAOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX; HECOJIC00Pa3yIOIINX

2.5 XapakTepHble XUMHYECKHE CBOWCTBa OCHOBaHMH UM  aM(OTEPHBIX
T'HJPOKCUIO0B

2.6 XapakTepHbIE XUMUYECKUE CBONCTBA KUCIIOT

2.7 XapakTepHble XMMHYECKUE CBOMCTBA COJIEH: CPEIHUX, KUCIBIX, OCHOBHBIX;
KOMILJIEKCHBIX (Ha MpUMepe I'MIPOKOMILICKCOB aTFOMUHHUS U LINHKA)

2.8 B3anMocBsI3b pa3IMyHbIX KJIACCOB HEOPIaHUYECKUX BEILECTB

METO/bI IO3HAHUSA B XUMUU. XUMUA U )KU3HDb

3.1 [TpaBuna pabotsl B nabopatopuu. JlaboparopHas nmocyna u 000opyIoBaHue.
[IpaBuna 6e3omacHOCTH MpuU padbOTE C €AKUMH, TOPIOYMUMH M TOKCHYHBIMU
BEIIIECTBAMHM, CPEACTBAMHU OBITOBON XUMHH

3.2 OmnpeneneHne Xxapakrepa cpeibl BOJHBIX pAaCTBOPOB BelIecTB. MHIUKATOPHI

3.3 KadecTBeHHBIE peakIMM Ha HEOPraHWYECKHWEe BElIeCTBA U HOHBIL
KauecTBeHHBIE peaKIMM OPTaHUYECKUX COCAMHEHUN

3.4 OcHoBHbIE c1IOCOOBI MTOJTyueHus (B 1a00paToOprn) U3YYEHHBIX OPraHU4YEeCKUX
Y HEOPraHWYECKUX BEIIECTB

3.5 [Tonatne o Meramnypruu: oOLIMe CIOCOObl IMOJYyYEHHsS METalIoB.
[TpoMmblIIIEeHHOE MOJTyYeHHE CepHOW KUCIOTH U aMMHaka. [Ipumenenue
M3YYEHHBIX HEOPTaHUYECKUX BEIIECTB

3.6 [TpupoaHble UCTOYHUKU YIJIEBOJOPOOB, UX MHEepepadOTKa U MPUMEHEHHE.
[TonyuyeHne  BBICOKOMOJEKYJSPHBIX COEJIMHEHU N (mommmepu3aus
U nosiukoHaeHcanus). [Inactmacchl, BOJIOKHA, KAyYyKH U UX IPUMEHEHHUE

3.7 [TonsatHe 00 »HKOJOTHYECKOM TPaMOTHOCTH. XHMHYECKOE 3arpsizHEHHe
OKpYXaromien CpEeJBL. DKOJIOTHYECKHE npooJIeMbl, CBsI3aHHbBIE
C HETPaMOTHBIM TIOJYYCHHEM W TPUMEHEHHEM BEIIECTB

3.8 Pacyérpl mo xumuyeckuM GopmMyJiaM U YPABHEHUSIM PeaKIUii

3.8.1 OmnpeneneHve Macchl BellecTBa MIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMUECTBY BEIECTBA, Macce WM O00bEMY OJHOTO M3 Y4YacCTBYIOIIHMX
B PEaKLMH BEILECTB

3.8.2 Omnpenenenne Maccel (00bEMa, KOJTUYECTBA BEIIECTBA) MPOJIYKTa PEAKIIUH,
€CJIM OJJHO U3 BEIIECTB JAaHO B BHUJIE PAacTBOpPA C ONPEIEIEHHON MacCOBOM
JIOJIEN paCTBOPEHHOTO BEIIECTBA

3.8.3 Pacuét 00bEMHBIX OTHOMICHHIA Ta30B IPH XUMHUECKUX PEAKIIUIX

3.84 Pacuér teruioBoro s dexra peakuun
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Pa3nen 2. Yriy0J1éHHbBI YPOBEHb

1. Iepeuens pacnpeneéHHBIX M0 KJaccaM NPoBepsieMbIX TPeGoBaHMii
K pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl CpPeIHEro0011ero

00pa30BaHusA 10 XUMHMHU

TpeboBanuss ®I'OC k pesynbTaTaM OCBOSHHS OCHOBHOW 00pPa30oBaTEIBHOM MPOTpPaMMBbI
cpeaHero o0miero 00pa3oBaHus ONEPAMOHATM3UPOBAHBI U PACHIPEACIICHBI 10 KIaccaM.

KJIacc
Mera- Kon IIpoBepsiemble npeaMeTHbIE TPEOOBAHMS K pe3yJIbTaTAM 00y4eHH s
npeaMer- | Inpose-
HbIH pseMoro
pe3yJib- Tpebdo-
TaT BaHMs
1 YMeHHne caMOCTOATEIbHO ONPeleSIATh eI AeATeJJbHOCTH H COCTABJIATDH IIAHbI
AeAITeIbHOCTH; CaMOCTOSITEIbHO OCYHIeCTBJISATD, KOHTPOJINPOBATH
1 KOPPEKTHPOBAThH JIeATeJbHOCTD; HCI0Jb30BATH BCe BO3MOKHbIE PecypcChl sl
AOCTHKEHHMSI NMOCTABJECHHBIX WLejeld M peaju3allu¥ IUIAHOB JIeATEJIbHOCTH;
BbIOMPATH YCIEeIIHbIe CTPATerny B PA3JIMYHBIX CUTYAIUsSIX
11 DopMyIupoBaTh 1ed y4eOHO-TIO3HABATEILHOM M HCCIeI0BATEeIbCKON
JIESITETbHOCTHU, MJIAHUPOBATh €€ W OCYWIECTBISATH €€ B COOTBETCTBUU
C IJIAHOM
1.2 PazpabaTpiBaTh  anrOpUTMBI  PEHICHHS KAdeCTBEHHBIX, PaCUETHBIX
Y 3KCIIEPUMEHTAJIbHBIX 33/1a4, KOHTPOJHUPOBATh MPABUIBHOCTh PEILLICHUS,
COTIOCTABJISASI €T0 C TPeOYEeMbIM MPEATIOKEHHBIM 00paslioM
1.3 [IpoBOAUTH XMMUYECKHUE IKCIEPUMEHTHI IO IMOJIYYEHUIO OPTraHUYECKHUX
BEIIECTB MU3YyYCHHBIX KJIACCOB U M3YUYEHUIO MX CBOWCTB: (hOPMYIHPOBATH
Lelb AKCHEPUMEHTA, BBINOJHIATH €ro U (PUKCUPOBATH pPE3YJIbTATHhI,
(hopmMyTupOBaTh BHIBOJIBI
1.4 Cobmromate  mpaBwiia  OezomacHOM  pa®oThl ¢ J1aOOpPaTOPHBIM
000py/I0BaHUEM U pPEaKTHBaMH B paMKax y4eOHOTO SKCIIEPUMEHTA U MPHU
OCYIIIECTBJIEHUH ITPOEKTHO-UCCIIEA0BATENbCKON eI TENIbHOCTH
2 Baanenue HABBIKAMH NO3HABATEJIBLHOI, y4eOHO-HCC/IeJ0BATENbCKOM

u l'lpOCKTHOﬁ ACATECJIBbHOCTH, HABbIKAMU Pa3peCilICHUsA l'lpOﬁJ'leM; CIIOCOOHOCTH M
IFOTOBHOCTb K CAMOCTOAATCJIbHOMY IIOUCKY METOA0B PEHICHUA NPAKTHYCCKHUX
3aaaY4, IPUMECHCHUIO PA3JIMYHBIX METOAOB IMO3HAHUSA

2.1 [IpuMeHSTh OCHOBHBIE OIEpali MBICIUTEIBHON AESITEIbHOCTH (aHATU3,
CHUHTE3, CpaBHEHME, KJacCU(PHUKalusi, YCTAHOBJICHHE MPUYUHHO-
CIIEZICTBEHHBIX CBsi3ei) B Ipoliecce M3y4eHHs OCOOCHHOCTEHW CTPOEHUs
U XMMHUYECKUX CBOMCTB OPraHU4ECKUX BEILECTB

2.2 Hcnonb3oBarh mpuoOpeTéHHBIE B TPOIECCe  U3YYCHHS  XUMHH
[I03HABATEJIbHBIE YMEHUS IPU BBIITOJIHEHUH KAYE€CTBEHHBIX U PACUETHBIX
3aIaHAi, y4eOHBIX TPOEKTOB M  HCCICIOBAHUNA  XHUMHYECKOTO,

OKOJIOTHYCCKOTI'O U MEXKIIPEAMETHOI'O COACPIKAHU A

2.3 Y4YUTHIBaTh COBPEMEHHBIE MPEJCTaBICHUSI O CTPOCHUHM OPTaHHUYECKHUX
BELIECTB MIPH COCTABJIEHUU UX (OpMYI (MOJIEKYISPHBIX U CTPYKTYPHBIX )
U TPOTHO3UPOBAHUU (PU3MUECKUX U XUMHUYECKUX CBOMCTB OPraHUYECKHUX

BEILECTB




2.4

XapakTepu3oBaTbh OCOOCHHOCTH CTPOCHUS OpPraHMYEeCKHX BEIIECTB,
MPUBOJS TMPUMEPHI BEIIECTB (M30MEPOB M TOMOJIOTOB), HMEIOLINX
pa3MyHOe CTPOCHHUE YIJIEPOJHOTO CKEJIeTa, COACPXKAIUX pPa3HbIe
(G yHKIIMOHATIBHBIE TPYIIIIBI

2.5

XapakTepu30BaTh U MOATBEPKAATh YPAaBHECHUSIMU XUMHUYECKUX PEaKLIUit
XUMHAYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB/TPYNI  OPraHHYECKUX
BEIIECTB: YIIIEBOAOPOAOB (aJIKAHOB, IMKJIOAJIKAHOB, AJIKCHOB, JHWEHOB,
QIKMHOB, apeHOB), KHCJIOPOACOACPKAIIMX (CIUPTOB,  aJIbJIECTHUIIOB,
KETOHOB, KApOOHOBBIX KHCIIOT, CJIOKHBIX 3(HUPOB) U a30TCOACPIKALINX
BEIECTB (aMHHOB, AaMHUHOKHCIIOT, TETEPOLMUKIOB) H OHOJIOTUYECKU
BKHBIX BEIIECTB ()KHUPOB, YIJIEBOIOB, OCITKOB)

2.6

XapakTepu3oBaTh OCHOBHBIE CIIOCOOBI TMOJY4YeHHs] B Jaboparopuu
U IPOMBILUIEHHOCTH ~ HM3YyYEHHBIX KJIACCOB OPraHMYECKUX BEIIECTB
Y WLTIOCTPUPOBATh UX COCTABJICHUEM YPAaBHEHUN XUMUYECKUX PEaKIUit

2.7

[ToaTBepknaTh CyIIECTBOBAaHHE B3aHMMOCBS3M MEXKIY OpPraHUYECKUMU
BELIECTBAMH  COCTABJICHHEM  IIOCIIEJOBATEIbHO  OCYIIECTBIIIEMBIX
ypaBHEHUH peakiuii (1IenoYeK IpeBpaIieHuii)

2.8

XapakTepus3oBaTb ~ UCTOYHUKU  YIJIEBOAOPOJHOTO  ChIpbsi  (HEPTH,
NPUPOAHBIN ra3, KaMEHHBbIH Yrojib), HUX COCTaB, IPAKTHYECKYIO
3HAYMMOCTh M (PM3MUECKUE U XUMUYECKHE MPOIECCHI, JIS)KAIINE B OCHOBE
uX nepepadoTku

2.9

BreimmonHaTs paC‘IéTLI 110 XHMMHYCCKHM (bopMynaM U YpaBHCHUAM
XUMHNYCCKHUX peaKL{I/Iﬁi IIPUMCHATH H3YUCHHBIC aJITOPUTMBI PCIICHUA
3aaa4 C HUCIIOJb30BaAHHEM HpI/IBeILéHHBIX B YCJIOBHUU JAaHHBIX, IIPUMCHSATH
HGO6XOI[HMBIG MaTeMaTU4CCKUEC MCTOJAbl PCUHICHUA IIpU HIPOBCACHUU
paC‘IéTOB, AHAJIIM3UPOBATL PE3YJIbTAThl PCIICHUSA C y‘IéTOM MOJIYYCHHBIX
PE3YyJIbTATOB

2.10

Pemarp 3amaum, TpeOyromue NpUMEHEHMs] 3HAHMM U3 Kypca
OpraHWYEeCKOM XUMHH, a TaKK€ HHTErpalud 3HAaHUU U3 JIPYrux
IIPEAMETOB €CTECTBEHHOHAYYHOI'O LINKJIA

I'oToBHOCTL M CHOCOOHOCTH K  CAMOCTOSATENbHOW  HMH(OPMAIMOHHO-
NMO3HABATEJILHOH /1eITeJIbHOCTH, yYMeHHe OpPHEHTHMPOBATHCH B Pa3JIHYHBIX
HCTOYHHMKAX HWHGOpPMaNMU, KPUTHYECKH OLEHHBATHL M HHTEPHPETHPOBATH
HH(OPMALNIO, NT0JYYAeMYI0 U3 Pa3IHYHbIX HCTOYHUKOB. Y MEHHE HCII0JIb30BATH
cpelcTBa MH(POPMALMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTHH B pelIeHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U OPraHU3alMOHHBIX 32124

3.1

Hcnonb3oBate NpUOOpETEHHbIE 3HAHUS W YMEHMs B y4deOHOM
NEeSATEIbHOCTH U TOBCEAHEBHOW JKM3HM [UIsl KPUTHYECKONW OLIEHKH
JIOCTOBEPHOCTH XMMHUYECKOW HH(pOpMaIuy, IMOCTYHNAIOUIe W3 pa3HbIX
HMCTOYHUKOB

3.2

OtOupaTh W UHTEPIPETHPOBATH HHPOPMALMIO U3 OJHOTO WU
HECKOJIbKUX MCTOYHHKOB; TPYMIMPOBATH WH(OPMAIIHNIO, OTOOPAHHYIO U3
pPa3IMYHbIX ~ HAYYHO-TIONMYJISPHBIX ~ MCTOYHHUKOB  JJIi  pEHICHUS
MIPaKTUYECKUX U MO3HABATEJIbHBIX 33124

3.3

Hcnonp30BaTh TEOpEeTHYECKHE 3HAHUS W MPAKTUYECKHE YMEHHUS,
chOpMHUPOBaHHBIE KypCOM XHMHH, B TIOBCEJHEBHOW IKWU3HH IS
obecrieyeHuss  0e30mMacHOCTH  HpuU  OOpallleHMH ¢ BELeCTBaMHU
1 000pyIOBaHMEM, JUII COXPAaHEHHs 3/I0POBbSI M COOJIOJCHUS HOPM
HKOJIOTHYECKOTO NTOBEACHHS B OKpY)KaroLel cpese

3.4

[IpuBoauTh mpHMeEpHl BKJIAJa POCCHUMCKUX M 3apyOSKHBIX YUYEHBIX-
XUMHUKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOLECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOT Ul
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3.5 JIeMOHCTpUPOBATh Ha MPHMEpax PoJib U MECTO XUMHUU B (JOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM

TCXHHUKHU U TCXHOHOFHﬁ, B HpaKTquCKOfI JCATCIIBHOCTHU J'IIOI[Cﬁ

4 YMeHne HCHOJIb30BATH CPeICTBA HH(POPMANMOHHBIX M KOMMYHHMKAIMOHHBIX
TeXHOJIOTHH B pelieHnu KOTHUTHUBHBIX, KOMMYHUKATHBHBIX
U OPraHM3alMOHHBIX 33/1a4 ¢ c00/II0leHneM TPeOOBaHUIl I3PrOHOMMKH, TEXHUKH
0€e30I1aCHOCTH, THTHEHbI, pecypcocOepekeHusi, MPAaBOBbIX U ITHYECKUX HOPM,
HOPM HH(OPMALMOHHOI 0€30MaACHOCTH
4.1 [IpoBOAUTh CaMOCTOSITENIBPHBIM TMOUCK XHUMHUYECKOH WHGOpMAIMH
C CTOJb30BaHUEM  PA3JIUYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3J1aHu#, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa)
4.2 Hcnonb30BaTh BO3MOXKHOCTH  HMH(DOPMAIIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH AJis mepepaboTKH, nepeaadyn XuMruieckoi nudopmanuu, eé
MIPEJICTABJICHMSI B Pa3JIMYHBIX (DOpPMaX, MOATOTOBKH MPE3CHTAINI
S) Biajnenue 3bIKOBBIMH CPEeACTBAMM — YMEHHE SICHO, JIOTMYHO U TOYHO M3J1araTh
CBOIO TOYKY 3peHHUs1, HCNI0JIb30BATH a1eKBATHbIE A3bIKOBbIE CPEICTBA
5.1 [IpuMeHATh TEOpPETHYECKUE 3HAHUS M XUMHUYECKYI) TEPMUHOJIOTHUIO
B IIPOIIECCE BBHITIOJIHEHUS 3a/IaHUM, TPEJICTABICHUS OTBETOB B YCTHOM
Y TUCbMEHHON (opMe, MOATOTOBKE BBICTYIUICHHM (COOOIIEHUI) MO
M3y4YEHHBIM TeMaM Kypca XUMUU
6 YMeHne NPOAYKTHBHO 00IIATHCHA M B3aMMO/JACHCTBOBATH B MpoLecce COBMECTHOM
NesiTeJIbHOCTH, YYUTBHIBATH TMO3UIUM [JPYIUX YYACTHUKOB [1eSITE€JIbLHOCTH,
3¢ (PeKTHBHO pa3pemiaTb KOH(IUKTHI
6.1 CoOTHOCHUTH U KOOPJAMHUPOBATH CBOM JCUCTBUS C NEUCTBHUSIMHU JIPYTUX
JIIOJIEH B MPOLIECCE COBMECTHOM IMO3HABATENIBHOU, 3KCIEPUMEHTAIbHOU
Y UCCIIEIOBATEIBCKOM JEATEIbHOCTH, aJICKBATHO OIICHUBATh CBOM BKJIA]
B Pe3yJIbTaThl PA0OTHI TPYIIIIHI
6.2 [IpuauMmarh yyactue B paboTe Tpymmbl Hal 3aJaHHEM, IIPOEKTOM,
HCCIEAOBAaHUEM, HMEIOIIMM  XHUMHUKO-IKOJIOTHYECKOE  COJEpkKaHUe
Y TIPETyCMATPUBAIOIIUM OMpEACICHUe TyTed pelieHus HW3I0KEHHOU
B YCIIOBUH MPOOTIEMBI
KJ1ace
Mera- Kon IIpoBepsiemble npeMeTHbIE TPEOOBAHMS K pe3yJibTaTaM 00y4yeHusl
npeaMer- | MNpoBe-
HbIH pseMoro
pe3yJib- Tpedo-
TaT BaHMs
1 YMeHue caMoCTOSATEIbHO ONPeEAeSsiTh eH 1esITeJIbHOCTH U COCTABJISITH MJIAHbI
e TeJIbHOCTH; CaMOCTOSITEILHO OCYHIECTBJISATD, KOHTPOJINPOBATH

U KOPPEKTHPOBATH AEATEJbHOCTb; UCIO0JIb30BAaTh BCe BO3MOKHbIE PEeCYPChI ISl
AOCTH/KEHHMS TOCTABJECHHBIX MLeJedl W peaju3aluM IUIAHOB JeATeJbHOCTH;
BbIOMPATH YCIELIHbIEC CTPATEIMH B PA3JIHYHBIX CHTYALUAX

1.1 @dopmynupoBaTh [EeTW M 3a7a4d  O3HABaTEeNbHON  (yueOHOH,
HCCIIeIOBATENLCKOM, TIPOEKTHOM) NEATENBHOCTH, OMPEIENSITh PEeCypChl,
HE0OX0IUMBIC JUTSI €€ OCYIIECTRIICHHUS, ITIAHUPOBATh U OCYIIECTBIIATE €€
B COOTBETCTBHH C ITAHOM, BRIOMpATh Hanbosee 3GEeKTUBHBIE CITOCOOBI
TOCTIDKEHMS ITOCTABIECHHBIX LEIeH

1.2 CaMOCTOSTEIILHO paBpaGaTLIBaTL AJIITOPUTMBI PCHICHUA KAa4YC€CTBCHHBIX,
pvaéTHLIX 1 3KCIICPUMCHTAJIbHBIX 3aa4, KOHTPOJIHUPOBATH IPABUJIBHOCTDH

PCHICHUS, COITOCTABJIAA €TO C ’I’pCGyCMBIM MPCIJIOKCHHBIM 06pa3u0M




1.3

IIpoBOAUTE KOHTPOJIb CBOCH IEATEIBHOCTH B IPOLECCE NOCTHIKCHUSA
pe3yabTara, ONpeAeisaTh (PAKTOpbl, MOBIUSABIINE Ha JOCTHXKEHUE/
HEJOCTHIKCHHE pE3yJIbTaTOB; aHaJIN3UPOBATh pe3yJIbTaThI
U KOPPEKTUPOBATh PELICHUE C YYETOM IOJYYCHHBIX PE3YJIbTATOB
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[TmanupoBaTh ¥ MPOBOJUTH XUMUYECKHAE SKCIIEPHUMEHTHI TI0 TTOTYYCHUIO
U HCCICIOBAaHUIO CBOMCTB HW3YYCHHBIX BEIICCTB: (POPMYITUPOBATH
npobiyeMy/3aiady y4eOHOTO SKCIEPUMEHTA; OMpPEACIATh HE0OXOAMMOe
JUISE TIPOBEJICHHSI OTBITOB J1ab0opaTopHOE OOOpPYAOBaHWE M PEAKTHUBHI;
MPOBOJIUTH OIBIT, (PUKCUPOBATH €ro pe3yibTaThl U (HOPMYITHPOBATH
BBIBOJIBI

1.5

Cobmromate  mpaBmia  Oe3omacHOM  paboOTel ¢ Ja0OpPATOPHBIM
000py/IOBaHUEM U PEAKTUBAMU B paMKaX Y4eOHOTO AKCIEPHMEHTa MPHU
OCYIIECTBIICHHH y4eOHO-HUCCIIEAOBATEILCKOW M MPOSKTHON
JeSTEIIbHOCTH

Baanenue

HaBbIKaMH HOSHaBaTeﬂbHOﬁ, y‘leﬁHO-HCCJIeHOBaTeJILCKOﬁ

U NIPOEKTHOM J1eATEJIbHOCTH, HABBIKAMM pa3pelieHusi NMpodjeM; CIOCOOHOCTH
U TOTOBHOCTh K CAMOCTOSITEJIbHOMY NMOMCKY METOJOB pellieHHs] MPAKTHYECKHX
3aja4, IPMMEHEHUI0 PA3JIMYHbIX METO/I0B MO3HAHUS

2.1

Hcnonb3oBarh HpI/IO6peTéHHLIC IIO3HAaBAaTCJILHBIC YMCHUA IIpu
BBIIIOJIHCHUMU  IIPOCKTOB H y‘IC6HO'I/ICCH€I[OBaTCJIBCKI/IX 3agady 110
HU3YUYCHUTIO CBOﬁCTB, crmoco0oB IMOJIYy4YCHHUS U [IPUMCHCHUS BELICCTB

2.2

Paznuyath ycnoBus (IpaHullbl) NIPUMEHHUMOCTH XMUMHUYECKUX TOHSTUH,
3aKOHOB W TEOpUi (3aKOH CoXpaHEHHUs Macchl, [lepmonnueckuii 3akoH
J.M. MenneneeBa, Teopuss XHMHYECKOTO CTPOCHHUS OPraHUYECKHX
coequHeHnii A.M. BbytiepoBa), mpUMeHITh B y4eOHO-IIO3HABATEIBHOMN
NESATEILHOCTH COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU BEIIECTB,
MMOHMMATh BCEOOIIMI XapakTep PyHIaMEHTAbHBIX 3aKOHOB

2.3

BricTpauBarh JIOTMYECKHE ILEMOYKH PACCYXKIACHHUM C ONOpOMl Ha
W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H XHUMHYECKHE SIBJICHUS,
yCTaHaBJIMBATh NMPUYUHHO-CIIECTBEHHBIE MEXAY CBOMCTBAMHU BELIECTB
1 00JIaCTSMU €r0 MPUMEHEHUS

2.4

IIpuMeHATb OCHOBHBIE OIlEpalliy MBICIUTEIBHON JEATEIBHOCTH IIPU
BBIMOJIHEHUM  y4eOHBIX 3ajay:  KJIACCU(PUIMPOBATH  XMMUYECKHE
3JIEMEHTHI, BEIIECTBA, BUIbl XUMHUECKON CBSI3H, THUIIBI KPUCTAJUIMYECKUX
PEIETOK, XMMUYECKHE peakUuu (10 YMCIy M COCTaBY YYacCTBYIOLIUX
B PEAKIMH BEILECTB, MO TEMJI0BOMY 3((}EKTy, M0 U3MEHEHHUIO CTENEeHU
OKHCJIEHUS XMMUYECKUX 3JIEMEHTOB)

2.5

NnnroctpupoBarh CyneCTBOBAHUE 3aBUCHMOCTH CBOMCTB XUMHYECKHX
IEMEHTOB (pajguyca aroMa U DJIEKTPOOTPHULATEIBHOCTH) OT UX
pacmosiokeHuss B rpynmax u nepuonax llepuoamyeckoi cucreMsl
xumuueckux snementoB J[.M. MenneneeBa u 0COOEHHOCTEH CTPOEHHUS
aTOMOB

2.6

[Iporuo3upoBarh CBOMCTBA XUMUUYECKHUX IIEMEHTOB M UX COETMHEHHI Ha
OCHOBAHUU IIOJOKCHUA B Hepnozmqecxoﬁ CUCTEMEC XHUMHUYCCKUX
anemenToB [[.1. MenneneeBa m OCOOEHHOCTEH CTPOCHHUS WX aTOMOB,;
IMOATBECPKAATh UX YPABHCHUAMU XUMHYCCKUX peaKuHﬁ

2.7

BbIABIATE XapakTepHble XMMHUYECKHE CBOMCTBA OKCHJIOB, OCHOBaHWH,
aM(QOTEpHBIX THIPOKCUAOB, KHUCIOT M COJEH M MOATBEPk AaTh HX
YPaBHEHUSMH COOTBETCTBYIOINX XUMUYECKUX PEAKIINI

2.8

[TonTBepkaaTh ypaBHEHUSIMH pPEAKIM CYIIECTBOBAHUE T€HETHYECKOU
CBSI3M MEX/y BEIIECTBAMU PAa3JIMYHbBIX KJIACCOB




2.9 BoimonHATe  pacu€Thl MO XUMHYECKMM (GOpMyllaM M YpaBHEHUAM
XUMHYECKHX PEaKIUil: CaMOCTOSITENIbHO BBICTPAUBATh AITOPUTMBI
pelleHrs 3a/lad C KCIOJIb30BAHUEM IMPHUBEAEHHBIX B YCIOBUU JAHHBIX,
MPUMEHITh HEOOXOIMMBbIC MATEMAaTHYECKHE METOJNbI PEIICHUS MpH
MIPOBEJICHUH pacyEéToOB

2.10 BoinonusaTe yueOHbIe 3aJauH, UMEIoLINe poOIeMHBIH
U HUCCIENOBAaTEeIbCKUN XapakTep, TpeOyIoIue NpUMEHEHHsS 3HaHUN U3
pasHBIX pa3fesioB MIKOJBHOTO Kypca XMMHHU, a TaKKe WHTETPaluu
3HAHUU U3 JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IUKJIA

I'oToBHOCTL HW  CHOCOOHOCTH K  CaMOCTOSTEIbHOH  HMH(OPMALMOHHO-
NMO3HABATEJIbHOI /1eiTeJIbHOCTH, YMeHHEe OpPHEHTHPOBATHC B Pa3JIHYHBIX
HCTOYHHUKAX HHPOpPMALMN, KPUTHYECKH OIEHUBATh W WHTEPHPETHPOBATH
HH(OPMaNHI0, MOJTYy4YaEeMYI0 U3 PA3JMYHbIX HCTOYHUKOB. YMeHHE UCNO0Jb30BaTh
cpeacTBa MH(OPMANMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHMH B pellIeHUH
KOTHUTHBHbIX, KOMMYHUKATHBHBIX H OPraHM3aLMOHHBIX 33/1a4

3.1 Hcnonp3oBate npuoOpeTéHHBIE 3HAHWSA W yMEHUS B  y4eOHOU
JEATSNIFHOCTH ¥ TOBCEIHEBHOM JKHM3HU JUIS KPUTHYECKOH OLICHKH
JOCTOBEPHOCTH XMMHYECKOH HH(POpMAIUK, MOCTYMAIOUICH W3 Pa3HBIX
HCTOYHHUKOB

3.2 OOBSACHATD OTAENbHBIE IOJOXKEHHS, MPOOJEMATUKy OIHOIO WJIU
HECKOJIBKMX HCTOYHHKOB C TIPHBJICUYCHHEM KOHTEKCTHBIX 3HAHUIi;
TpyNIMPOBaTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh WH(POPMAIIHIO,
OTOOpaHHYIO M3 PA3IMYHBIX HAYYHO-TIONMYJISPHBIX HCTOYHHUKOB, IJIS
peleHHsI MPAKTUYECKUX W TO3HABATENBHBIX 3a/1a4

3.3 Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUA IO XUMUU B IOBCEAHEBHOMU
KU3HH 711 oOecrieueHusi 0€30MacHOCTH MPpU 0OpaIleHUuu ¢ BEIIECTBAMU
U 000pY/IOBaHHEM, COXPAHECHHUsS 37J0POBbs U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHHS B OKPY KAIOIIel cpesie

YMeHHe HCNOJAb30BAaTh CPeACTBA HH(POPMAIMOHHBIX M KOMMYHHKALHMOHHBIX
TeXHOJIOT Uil B peleHuu KOTHUTHBHBIX, KOMMYHUKATHBHBIX
W OPraHU3alMOHHBIX 32124 ¢ CO0/II0eHHeM TpeOOBaHNH IPrOHOMHMKH, TEXHHKH
0e30I1acCHOCTH, TUTHEeHbI, pecypcocOepeskeHNs, MPABOBBIX W ITHYECKMX HOPM,
HOPM MHGOPMALMOHHOH 0€30aCHOCTH

4.1 [IpoBOIUTH CaMOCTOSITENBHBIA TMOMCK XMMHUYECKOH HH(pOpMaLUu
C UCIIOJIb30BAaHUEM  PAa3JIMYHbIX HCTOYHUKOB (HAayYHO-TOIMYJIIPHBIX
W3JTaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa)

4.2 Wcnonb3oBath MHPOPMAIMOHHBIE M KOMMYHHKAaTHUBHBIE TEXHOJIOTUU
JUI TIOUCKA, TIepepaboTKU U Mepelaud XMMUYeCKoH MHpOopManuu u eé
MIpE/ICTaBJICHMSI B pa3IuHbIX (hopMax

Baagenue s13bIKOBLIMH cpeacrBaMu — YMECHHUE SICHO, JIOTUIHO U TOYHO M3Jaratb
CBOI0 TOYKY 3PEHUS, UCITOJB30BATDH AACKBATHBIC AA3LIKOBLIC CPEACTBA

5.1 [IpuMeHATh TEOpeTUYECKHE 3HAHUS M XUMHYECKYI0 TEPMHUHOJIOTHIO
B TIPOIIECCE BBITOTHEHUS 3a/IaHHUM, YCTHBIX M MUCHMEHHBIX OTBETOB Ha
BOMPOCHI, BBICTYIUJICHHH (COOOIICHMIA) 1O Pa3IMYHBIM acleKTaM Kypca
XUMHH

YMeHue NpoAyKTHBHO 001IaTHCH U B3aMMO/1eliCTBOBATH B Mpollecce COBMECTHOM
AEATeJbHOCTH, YYMTBHIBATH TMO3MUMH [PYTHX YYACTHUKOB /eATEJIbHOCTH,
3¢ dexTHBHO paspemiaTb KOHQJIUKTHI

6.1 CoOoTHOCUTH M KOOPAMHUPOBATH CBOU JEHCTBUS C ACUCTBUSIMM JIPYTHX
JIIOJIE B MPOLIECCE COBMECTHOM IMO3HABATEIBHON, 3KCIEPUMEHTAIBHON
U UCCIIEJ0BATEIbCKON AEATEIbHOCTH, aIEKBaTHO OLICHUBATh CBOM BKJIAJ
B PE3yJbTaThl pa0OTHI TPYIIIIBI




6.2

[Ipunumate yyactue B paboTe TpYIIbl Haj 3aJaHueM, IPOEKTOM,
UCCIIEIOBAHUEM, HMEIOIUM XMMHMKO-IKOJIOIMUYECKOE COJEp)KaHUE
U MpeAyCMaTPUBAIOIIMM OIpe/eieHHe IyTell perieHus H3JI0KEHHON
B TEME WJIM YCIOBUU MPOOIEMBI
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2. llepeyenn pacnpeneéHHBIX M0 KJIACCAM MPOBEPsieMbIX 3J1eMeHTOB

CoacpKaHUA MO XUMHUHU

[Tepeuenp pacrpeenEHHBIX MO KJIaccaM DIIEMEHTOB COJICPKAHUS, COCTABJICH HAa OCHOBE
[IpumepHO## OCHOBHOM O0O0pa3oBaTEIbHONM MPOTPaMMBbI CPEAHEr0 OOIIero 00pa3oBaHMUS
(omoOpena pemieHueM ¢eaepatbHOr0 y4e0HO- METOJUYECKOro OOBEIUHEHHS IO oO0ImemMy
obpaszoBanuio (mporokoa ot 28.06.2016 r. Ne 2/16-3)).

KJ1ace
Kon Koxa IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
pas- npoBe-
Aeaa | psieMoOro
3J1eMeHTa
1 OPI'AHUYECKASA XUMUSA
1.1 OcHOBHbIE XUMHYECKHE MOHSATHS: TUOpUIU3AIUS ATOMHBIX OpOUTANCH,
YIJIEPOAHBIN CKENET, CTPYKTYpHast (Qopmyia, TOMOJOTH, TOMOJOTUYECKUIN
P, AJMHA CBA3H, DHEPIHsSI CBA3H, G- U T-CBSI3b, OJISIPHOCTD CBS3U, KpaTHas
CBSI3b, U30MEPBI, M30MEpUs (CTPYKTYpHas, IPOCTPAaHCTBEHHAs), paauKal,
GbyHKIIMOHAIbHAS TPYIIa, ME30MEpHbIH 3(PdeKT, MHAYKTUBHBIN 3PdexT,
opueHnTanTsl | u |l pona, anexrpodui, Hykiaeodus, ruapoIn3, FTUAPUPOBAHUE,
raJloreHupoBaHue, ruapaTanus, THIPOTAIOT€HUPOBAHHUE,
JerUIporajloreHupoBaHue, JeTUIpUpOBaHUE, JierajoreHupoBaHue,
Jerujparanus, JAeKapOOKCWIMpPOBAaHME, d3TepU(UKalUsi, HUTPOBAHUE,
MOJIMMEPH3AIHs, TOJMKOHICHCAIUS, AKIIMPOBAHKE, TUPOIU3, PUPOPMHUHT,
KpPEKUHT, MOHOMEp, IIOJIUMEpP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJTUMEPU3AIINH,
COTIOJTMMEpHU3aLUs
1.2 Teopusi cTpoeHNsI OPraHMYecKUX COeTUHEHUI.
Kaaccndukanmns 1 HOMEHKIaTypa OpraHu4ecKux coeinHeHuH
121 Teopuss XMMHUYECKOTO CTPOEHHMSI OPraHMYEeCKUX COEIMHEHuH. ['omororu
U U30Mephbl. B3anMHOe BiIMsiHME aTOMOB B MOJIEKYJ1aX
1.2.2 CtpykTypHass M THpPOCTpPAHCTBEHHass u3oMepus (LUC-, TpaHCU30MEpus,
onTHYeCcKas U30Mepus)
1.2.3 Turmel cBsizei B MOJIEKYJIaX OPraHUYECKUX BelecTB. [ mOpuau3ammsi aTOMHBIX
opbuTanelt yriepona. Panukan. ®yHkiuoHanpHas rpymnmna
1.2.4 Knaccudukanus opranndyeckux BemecTB. HomeHknarypa opraHM4ecKux
BEIeCTB (TpUBHATBLHAS M MEXTYHAPOIHAS)
1.3 YriieBoaopoasbl
131 AnKaHBI: COCTaB, CTpOeHHE, (HU3NYECKHe CBOWCTBA, XapaKTEepHBIE
XUMHUYECKHE CBOICTBA, HAX0XKACHHUE B IPUPOJIE, IPUMEHEHHE
1.3.2 [{uknoankaHbpl: COCTaB, CTPOEHUE, (U3NYECKUE CBOICTBa, XapaKTepHBIE
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE
133 AJKeHBI: COCTaB, CTpO€HHME, (U3MUYecKHe CBOWCTBA, XapaKTepHbIE
XUMHUYECKHE CBOICTBA, MTOJIy4eHUE, TIPUMEHEHUE
1.34 AJNKaIMeHBI: COCTaB, CTpPOCHHE, (U3UYECKHUE CBOMCTBA, XapaKTEpPHBIE
XUMHUYECKHE CBOICTBA, MTOJIydeHHE, TIPUMEHEHUE
135 AJKWHBI: COCTaB, CTpoeHHe, (U3HYECKHE CBOWMCTBA, XapaKTEpHBIE
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
1.3.6 Apensl (0eH30T ¥ TOMOJOTHM O€H307la, CTHPOJ): COCTaB, CTPOCHHUE,
¢busnyeckue CBOMCTBA, XapaKTepHble XMMHMUYECKHE CBOMCTBA, MOJy4YEHHE,
IIpUMEHEHNE




1.3.7

MexaHu3Mbl peakiuii (paauKaldbHBIA W WOHHBIN), TIpaBuiIa MapKOBHUKOBA
U 3aiiieBa

1.4 Kuciopoacoaep:kammue coeTuHeHusI

141 [IpenenbHbple OMHOATOMHBIE CHUPTHI: COCTaB, CTPOCHHE, (u3nUecKue
CBOMCTBA, XapaKTE€PHbIE XUMUUYECKHE CBOICTBA, (PU3NOIOIHMUECKOE JeHCTBUE,
NOJIy4eHUe, IPUMEHEHHE

1.4.2 MHoroaToMHbIE CIIHPTHI: COCTaB, (PU3MUECKUE CBOWCTBA, XapaKTEpHBIC
XMMUYECKHE CBOWCTBA, TPUMEHEHHE

1.4.3 ®eHon: cocras, GU3NUYECKUE CBOICTBA, XapaKTepHble XMMUYECKHE CBOICTBA,
IpUMEHEHHE

1.4.4 Anpreruapl M KETOHBI: COCTaB, CTpOCHHE, (DU3UYECKHE CBOWCTRA,
XapakTepHble XUMUYECKHE CBOMCTBA, MOIY4YE€HUE, IPUMEHEHHE

145 KapOoHoBbie KHCIOTHI (TpeAeibHBIE M HENpeAeIbHbIe, OIHOOCHOBHBIC
U JIBYXOCHOBHBIE): COCTaB, CTPOCHHUE, (PU3MUECKUE CBOMCTBA, XapaKTepHBIC
XMMHUYECKHE CBOWCTBA, HAXOXKJEHHE B MPUPOJE, MOJyYeHHUE, IPUMEHEHHE.
Mpeuia

1.4.6 Crnoxnble 3UpBI: COCTaB, CTpOCHUE, PU3NUECKUE U XUMHUYECKHE CBOICTBA,
MOJy4YEeHUE U IPUMEHEHNE

1.5 A3oTcoaeprkaime coeIuHeHusl

151 AMUHBL: cocTaB, (U3WYECKHE CBOWCTBA, XapaKTePHbIC XHUMHYCCKHE
CBOMCTBA, HAX0XKJICHHE B IPUPOJE, IPUMEHEHUE

1.5.2 AMUHOKHCIIOTBI: COCTaB, (pU3nyeCKre CBOWCTBA, XapaKTEPHbIE XUMUYECKUE
CBOMCTBA, IPUMEHEHNE

153 [TpencraBiaenue o rerepouukiiax (Ha npuMmepe NUppoJia, MUPUIUHA, ITypUHA
U nupuMunHa). [IoHATHE 0 HYKIEHHOBBIX KHCIOTaxX

1.6 BuoJjiornyecku  BajKHble  BelleCTBA:  JKUPBI,  OCIKH,  YIJIEBOJBI
(MOHOCaxapubl, AMcCaxapuibl, MOJUCAXapUIbl): CTpPOCHHE, (HUINUYECKUE
CBOMCTBA, XapaKTEPHbIE XUMUYECKHUE CBOWCTBA

1.7 IeHeTHYecKasi CBSI3b MEXKIY OPraHUYEeCKMMHU COeTUHEHUSIMH

METO/Ibl IO3HAHHWSA B XUMHUU. XUMUSA U ’KU3Hb

2.1 [IpaBuia paboOTBl C OpPraHWYeCKUMH BEUIECTBAMM: YIJIEBOJOPOJIaMH,
KHCJIOPOJA- U a30TCOAEP)KAIIMMU COEIMHEHUSIMU, TOPIOYMMH BelLIeCTBaMH,
OPOAYKTaMH OBITOBOM XHMHM B COOTBETCTBUM C HWHCTPYKLHUSAMH IO
BBINOJIHEHUIO XUMUYECKHX OIBITOB

2.2 KadecTBeHHbBIE peakIui OPraHUnYECKUX COeIMHEHUN

2.3 dusnueckue 1 XMMUYECKHE TPOLECCH, JeKallue B OCHOBE NepepaboTKu
HedTH (pekTu(duKanus (MEeperoHka), KpPeKUHr, pU(OPMUHT) U KaMEHHOTO
yrI1st (KOKCOBaHUE)

2.4 BeicokomonekynsapHbie COEIMHEHUS. Peakiiun MOJIMMEPHU3ALIH
u nonmkoHieHcauuu. [omumepsl. [Inactmacchl, BOJIOKHA, KayqyKH

2.5 DKoJoruyecKue MOCTIE/ICTBHS, 00yCJIOBJICHHbIE HETrpaMOTHBIM
UCIOJIb30BAaHUEM HEKOTOPBIX OPraHMYECKUX BEIIECTB U UX cMecel (KHCIOT,
pacTBopuTenei, MOJIUMEpOB U JIp.)

2.6 Pacyérpl mo xuMHuYecKHM (OpMyIaM H YPABHEHUSM XHMHYECKHUX
peaxuuii

26.1 Onpeznenenve MOJEKYISIpHOW (OpPMYJIBl OpPraHMYECKOro BeIIecTBa 110
U3BECTHBIM MAaCCOBBIM JIOJISIM aTOMOB XHMHYECKUX JIEMEHTOB, IJIOTHOCTH
¥ OTHOCUTEIFHON TUIOTHOCTH Ta3a, MPOAYKTaM peakmuu (B TOM YHUCIIE
MPOJYKTaM CrOpaHusi OPraHMYECKOTO BEIIECTBA)

2.6.2 Pacuérbl mMacchl BemecTBa Wi 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY

BEIIIECTBA, MACCe WM 00BEMY OHOTO M3 YUACTBYIOIIHUX B PEAKIINU BEIIECTB
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OcHOBHBIE XHMHYeCKHe NMOHATHA: aTOM, PO aTOMa, U30TOIbI, MAacCOBOE
YUCII0, IPOTOH, HEHTPOH, 3JEKTPOH, 3JIEKTPOHHAs 000J0YKa, XMMUYECKUH
3JIEMEHT, aTOMHBIC S-, P- U d-opOuTaNy, AMEKTPOHHAsT KOH(QUTypalus aroMa
¥ MOHA, OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aTOMOB; DHEPIys MOHHU3AIHH,
CPOJICTBO K 3JIEKTPOHY, XUMHUECKasl CBA3b, JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCIICHHsI aTOMa, BEIIECTBA MOJIEKYJSIPHOIO U HEMOJIEKYJSIPHOTO CTPOCHMS,
KpUCTANIMYeCKass peIéTka, MEeXaHU3M peaklUM, SHTAJIbIUSA, MOJspHas
KOHIIEHTpAaLUs, paCTBOPUMOCTb, CKOPOCTh pEaKIUM, KaTalu3aTop, KaTajus,
TETIOBON (P (HEKT XMMUIECKOH peakiunu (3K30- U IHAOTEPMHUECKUE PEAKIINH ),
TEPMOXUMHUYECKHE YpaBHEHUS, ANEKTPOIUTUYECKAS aucconuanus,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, MOH, KaTUOH, aHHOH, CTENEHb AUCCOLHUAINH,
XMMHYECKOE paBHOBECHE, BOJOPOAHBIA mokasarenb (pH), KkoHcraHTta
JUCCOIMALMU  KHUCIOT M OCHOBaHMH,  TUAPOIU3,  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PpEaKLUH, OKHUCJICHHWE, BOCCTAHOBJIEHHE, OKHUCIIUTEIb,
BOCCTaHOBHUTEIIb, FIEKTPOIIHU3

1.2

CocraB u cTpoenue aroma. [lepuoguuecknii 3akon u [lepuoguyeckas
cucreMa xumudeckux jiemenToB JI.U. MenaeneeBa. CTpoeHue BenecTsa

121

CoctaB u cTpoeHue aroma (MPOTOHBI, HEUTPOHBI, SIEKTPOHBI) XUMUYECKOTO
aneMeHTa. M30Tomnbl. DnekTpoHHas 000JI0YKa aToMa

1.2.2

PacripeneneHue 3J€KTPOHOB II0 SHEPreTHYECKHM YPOBHSM aTOMOB M HOHOB,
HOZYPOBHSIM U DJIEKTPOHHBIM OPOHMTAIISIM B aTOMaX MEPBBIX YETHIPEX MEPUOIOB
(s-, p- u d-amemeHTbI). DieKTpOHHAs KOH(HTrypamus aTOMOB W HOHOB.
OcHOBHOE ¥ BO30YXJIEHHOE COCTOSTHHE aTOMOB

1.2.3

Ilepnonnueckuit 3akoH 1 Ilepuonnuueckas cucremMa XMMHYECKUX 3JIEMEHTOB
J.. MenpenceBa. XapakTepucTHKa S-, P- ¥ 0-XMMHYECKHX 3JCMEHTOB U HX
COEMHEHUH 1o ux mnonoxxkeHuto B [lepuonnyeckoit cucreme U 0COOEHHOCTIM
CTPOEHHUS UX aTOMOB

1.24

3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUUYECKUX DJIEMEHTOB (paguyc aToMa
1 DJIEKTPOOTPUIIATEIILHOCTE) M 00pa3yeMbIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB
(BOIOPOJIHBIX COEIUHEHWMN, BBICIIMX OKCHJIOB U THAPOKCHJIOB) IO TEpUOIaM
urpynnam [lepuonnueckol  CHUCTEMBI  XUMHUYECKUMX dneMeHTtoB .M.
MenaeneeBa

1.2.5

Obmas xapakrepuctuka mMetaiioB |A—IIA rpynn, nepexoaHbIX MeTamioB —
Menu, LIMHKa, XpoMa, Xkelle3a 1Mo uX mnonoxeHuto B Ilepuognueckoil cucreme
xumuueckux snemeHToB J[.M. MenneneeBa u OCOOEHHOCTSIM CTPOEHUS HX
aTOMOB

1.2.6

O6mas xapakrepuctuka HemeramwioB IVA-VIIA rpynn mo ux MON0XEHUIO
B [lepuonnueckoit  cucreme xumuueckux sneMeHtoB J[.M. MenneneeBa
1 0COOEHHOCTSIM CTPOEHUS UX aTOMOB

1.2.7

BaneHTHOCTE U CTEIIEHb OKHCICHHS aTOMOB XMMHYSCKHUX 3JICMEHTOB

1.2.8

KoBanentHas xumuueckass CBsi3b, €€ pPA3HOBUJAHOCTH M  MEXaHHU3MBbI
oOpa3oBaHus. XapaKTePUCTUKUA KOBAJIECHTHOW CBs3U (MOJISIPHOCTH U DHEPTHUS
cBs3u). MloHHas cBs3b. MeTtayummueckas cBsizb. BomopogHas cBsi3b




1.2.9

BemectBa ~ MOJNEKyIIpHOTO M HEMOJEKYJSIPHOrOo  crpoeHus.  Tunm
KPUCTAJTIMYECKON PEIIETKU: aTOMHAs1, MOJIEKYJISIpHAs, HOHHAsI, METAJIIMYECKAsL.
3aBHMCHMOCTb CBOMCTB BEIECTB OT UX COCTABA U CTPOCHUS

13 XuMu4yeckas peakuus
131 Knaccugukarus XuMHUECKUX peakIuid:
— COEJIMHEHUs, pa3lioKeHHUs, 3aMelIeHNs, 0OMeHa;
— 3K30TE€PMHYECKHE, YJHIOTEPMUUECKHE;
— OKHCJIHUTENbHO-BOCCTAHOBUTEJbHBIC,  IpOTEKawmoImue 0e3  M3MEHEHUus
CTETeHH OKUCJICHUS,
— KaTaJIMTHUYECKUE, HEKaTATUTHUECKUE;
— oOparumble, HEOOpaTUMBIE;
— TOMOT'CHHBIE, TeTePOTCHHbIE
1.3.2 CKOpOCTh XMMUYECKOH peakuuu U €€ 3aBUCUMOCTh OT Pa3IMUYHBIX (PaKTOPOB:
MpUPOJia pearupyromux BemiecTB, Temmeparypa (mpaBuiio Bant-I'odda),
KOHIICHTPALUs, IUIOMAJb ITOBEPXHOCTH CONPUKOCHOBEHHS pEarupyrommx
BEIIECTB, JABJICHHUE U KaTalIH3aTop
133 OO6partumMblie 1 HeOOpaTUMBIE PEAKIINU. XMMHUYECKOE PABHOBECHE U €T0
CMeIlIeHHe 0] Bo3AeicTBUEeM pa3nuyHbIX dakTopoB. [Ipuniun Jle [llaTense
1.34 DJEKTPOIUTUYECKAs JIUCCOLMALUS DIEKTPOJIUTOB B BOJHBIX pPacTBOpaXx.
CuiibHbIE U ci1a0ble 3JeKTpoauThl. CTeNeHb TUCCOIUALUN
1.35 Peakuuu nonnoro oomena
1.3.6 ['uaponus coneit (B TomM umcine coBMecTHbIM). Cpena BOIHBIX PacTBOPOB:
KHCJIas, HelTpasbHas, meaouHas. Bogopoansiii mokaszarens (pH)
1.3.7 OKHCIHUTEINb U BOCCTAHOBUTEIb. OKUCIUTENEHO-BOCCTAHOBUTEIIHLHBIC PEAKIIUN
1.3.8 DJNEKTPOIU3 BOJHBIX PAaCTBOPOB KUCIOT, COJIEH U IIesouel (Ha MHEPTHBIX

AIEKTPOJIAX )

HEOPT'AHUYECKASA XUMUA

2.1 Knaccugukanus Heopranndeckux BemiecTB. IIpocTble BemiecTBa: MeTaylIbl
u HemeTayuibl. CIIO)KHBIE BEIIECTBA: OKCHJBI (COJIC00pa3yrolue — KUCIOTHBIE,
OCHOBHBIE, aM(OTEepHBIE; HecosieoOpasyronue); KHCJIOTBI
(kucnmopoacoaepkame U OeCKUCIOPOIHBIC; OJHOOCHOBHBIE, JBYXOCHOBHEIC
U TPEXOCHOBHBIE); OCHOBAaHUS (PACTBOPUMBIE U HEPACTBOPUMBIE); aM(pOTEpHbIE
THJIPOKCUIBI; CONU (CpeIHHE, KHCIble, OCHOBHBIC, JABOWHBIC; KOMIUICKCHEIC);
OMHapHBIE COeTUHEHUS (TUAPUIBI, HUTPUABI, PoCchHUIBI, KapOUIbI, CUITHIIUIBI)

2.2 HomMmeHknaTypa HeOpraHn4ecKUX BeLeCTB (TpUBHAIbHAS U MEXKyHApOAHAS)

2.3 XapakrtepHble cBoiictBa mpocthix BemiectB — MeramwioB (IA—IIIA  rpymm,
MEPEXO/IHbIX METaNIOB — MEAM, LIMHKa, Xpoma, ene3a), HeMeramwioB (IVA-—
VIIA rpynn)

2.4 XapakTepHble XUMHUYECKHE CBOWCTBA OWHApPHBIX COEAMHEHUN: OKCHJIOB
(OCHOBHBIX, aM(OTEepHBIX, KHCIOTHBIX; HECoJIe0Opa3yIoUMX); TUIAPUIOB,
HUTPUIO0B, pochuoB, KapOUIOB, CUIUINIOB (B3aUMOICHCTBUE C BOAOH
Y KUCJIOTaMH)

2.5 XapakTepHble XUMUYECKHE CBOWCTBA OCHOBAHUI U aM(OTEPHBIX THIPOKCUIOB

2.6 XapakTepHble XUMUYECKHE CBOMCTBA KUCIIOT

2.7 XapakTepHble XUMHUECKUE CBOMCTBA COJICH: CPEIHUX, KUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpUMeEpe THAPOKCOKOMIUIEKCOB aTFOMUHHMS U IIMHKA).

2.8 B3anMoCBsI3p HEOPraHUYECKHUX BEIIECTB PA3TUYHBIX KIIACCOB

METO/AbI IO3HAHUSA B XUMHUHN. XUMUSA U ’KU3Hb
3.1 JKCIEePUMEHTAJIbHbIC OCHOBBI XMMHH
3.1.1 [IpaBuna pabotsl B 1abopatopuun. JlaboparopHas mocyaa u 000pyI0BaHHE.

[TpaBuna 6e30macHOCTH MpU pabOTe ¢ EAKUMHU, TOPIOUYUMU U TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBON XMMHUHU




Mertoibl pa3aeneHusi CMeced U OYMCTKHU BEILECTB

3.1 OcHoBHbIE CITOCOOBI MOTYYEHUS B TAOOPATOPUH BEIIECTB, OTHOCSIIUXCSIK

3 M3YYCHHBIM KJIaccaM HEOPTaHMYECKUX COCTUHEHHMA

3.1 OcHOBHBIE CHOCOOBI TIOJY4ECHHS B JAOOPATOPUM  YIJIEBOJIOPOIOB

4 U KMCJIOPOJCOAEPKAIIMX COSTUHEHUN

3.1 KauecTBeHHBIE peakIM HAa HEOPraHUYECKHE BEIIeCTBA W HOHBI.

5 Onpenenenue xapakTepa Cpenbl BOAHBIX  pPacTBOPOB  BEIIECTB.
Nuaukatopel

3.1 KauecTBeHHBIE peakiMy OPraHu4EeCKUX COCAUHEHUN
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3.2 O01mme npeacTaBjIeHUs 0 MPOMBIILIEHHBIX CIIOCO0AX MOJIYyYeHMsI
Ba)KHEHIINX BelecTB

3.2 OO0mue Hay4yHbIE IMPUHIMIIBI XUMUYECKOTO MPOU3BOJICTBA HA MpUMEpE

1 IIPOMBIIIIJIEHHOT'O MTOJIYYEHUSI METaHOJIa, aMMHUAaKa, CEpHOM KUCIIOTbI

3.2 [TonsTe o Mertammypruu: o0OIIKME CHOCOOBI TOMYYEHHUS METAJUIOBU

2 CIUIaBOB (JIIOMMHMM, YYT'YH, CTaJIb)

3.2 [IpupoaHble UCTOYHUKHU YIIEBOAOPOAOB (HE(Th, KAMEHHBIN Yrojib), UX

3 nepepaboTka: pekTudukanus (meperoHka), KpeKuHr, pudopMuHr

3.2 BricokoMonekynsipHble  coeAMHEHHA.  Peakuuu  moJMMepHU3alMUU

4 nosnvkonaeHcanuu. [lomumepst. [InacTtMaccel, BOJIOKHA, KaydyKu

3.2 [TonsiTe 00 O5KOIOTMYECKOW TIpPaMOTHOCTU. XHUMHUYECKOE 3arpsizHEHue

5 OKpY)Karollel cpelpl. ODKOJOTMYECKHE TIOCIEACTBUSA, OOYCIOBJIEHHbIE
HErpaMOTHBIM HCIIOJIb30BAHHEM HEKOTOPBIX BEIIECTB U UX CMECei

3.3 PacuéTpl o xXuMHYecKUM (pOPMYJIaM M YPABHEHHUSAM peaKkuuid

3.3 PacuéTsl Maccel, 00bEMa MIIM MacCOBOM JI0JIM KOMIIOHEHTOB B CMECH

1

3.3 Pacuétel Macchl BemiecTBa WM 00bEMa Ta30B MO HU3BECTHOMY KOJIUYECTBY

2 BElIECTBA, Macce WIM OO0OBEMY OJHOIO M3 YYacTBYIOIIMX B pEaKLUu
BELIECTB

3.3 Pacuérbl macchl (00BbEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH,

3 €CJIM OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)

3.3 Pacu€rhl BbIXOAAa MPOAYKTa pEaKlIUd OT TEOPETUUYECKH BO3MOMKHOTO

4 (Maccel, 00bE€Ma, KOJTMYECTBA BEIICCTBA)

3.3 Pacuérer maccel, 00bEMa BellecTBa MO YPABHEHHUIO PEAKIIUU, €CITH OJHOU3

5 pearupymomrx BEIIeCTB B3SITO B BUAE pacTBOpa OINpeAenEéHHOU
KOHLEHTPaLUHU (MOJISIPHOM UITH MPOLIEHTHOM)

3.3 Pacy€rbl o TEpMOXUMUYECKUM YpaBHEHHUSIM

6

3.3 Pacu€tbl 00bEMHBIX OTHOIICHHI Ta30B




Crnenndukanyus KOHTPOJBHBIX H3MEPHTEIbHBIX MAaTEPHAJIOB
Aas nposenenus B 2024 roay eauHoro rocyaapcrBeHHoro sx3amenano XUMHUHN

1. Ha3zHayeHne KOHTPOJBLHBIX H3MepHUTeNbHBIX MaTepuasoB (KUM) EI'D

Enunsiii rocymaperBennsiid dx3amer (EI'D) npeacrasmsier coboii ¢hopMy rocynapcTBEeHHON
UTOTOBOW aTTECTAallMH, MPOBOJUMON B IENSAX OINpeAeNIeHUS COOTBETCTBUSL PE3yJbTaTOB
OCBOCHHS OOYyYaroIMMUCS 00pa30BaTeNbHBIX MPOrPaMM CPEIHEro 00IIero odpa3oBaHUs
COOTBETCTBYIOIIUM TpeOoBaHUsM (heaepaabHOr0 TroCyJapCTBEHHOTO 00pa30BaTeIbHOTO
crangapra. [y yka3aHHBIX LeNIel HCIIONB3YIOTCS KOHTPOJIbHBIE M3MEPUTEIIbHBIE MaTePHAIIbI

(KNM), npencrapisromnire co00i KOMIUICKCHI 3aJJaHUH CTaHIapTU3UPOBAHHON (DOPMBI.
EI'D nmpoBonutcs B coorBeTcTBUU ¢ DenepanbHbIM 3akoHOM OT 29.12.2012

No 273-®3 «O06 obpazoBanuu B Poccuiickoii ®denepanuu» # TMOPSAKOM ITPOBEIACHHS
roCy/1apCTBEHHOW HWTOTOBOW aTTeCTallud MO 00pa30oBaTENbHBIM MpOrpaMmaM CpEIHETrO
obmero oOpa3oBaHUs, YTBEpXKACHHBIM TMpUKa3oM MuHipocBemeHuss Poccuun

Pocobpnamzopa ot 04.04.2023 Ne 233/552.

2. JlokymeHTBI, onpenesiromue coaepxanue KUM EI'D

Conmepxxanne KMM EI'D ompenensiercss Ha OCHOBE (heepaibHOTO T'OCYJApCTBEHHOTO
00pa30BaTeNbHOTO CTaHapTa cpeaHero odmero oopazoBanus (nanee — GI'OC):

1) nmpukaz MunucrepctBa mnpocBenieHuss Poccuiickoit  ®@enepanuumor 12.08.2022 No
732 «O BHeceHMHM U3MEHEHHMH B (QenepaiabHbIi TOCYIapCTBEHHBIH 00pa3oBaTEIbHbIHI
CTaHJApT CpeAHEero oOIlero oOpa3oBaHMs, YTBEP)KIAEHHBIM mNpukazoM MuHHCTEpCTBA
obpasoBanus u Hayku Poccutickoii @enepamuu ot 17.05.2012 Ne 413»;

2) mpuka3 MunucrepcTBa oOpasoBanust U Hayku Poccuiickoit ®enepanuu ot 17.05.2012
Ne 413 (c m3menenusimu 2014-2020 rr.).

Jleranu3upoBaHHble TpeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTeNbHOU
POrPaMMBbI CPETHETO 00IIero 0Opa3oBaHwMsl, IPOBEPSICMbIE HA OCHOBE m3MeHEHHOTO B 2022
r. ®I'OC, sABnAIOTCSA NPEEMCTBEHHBIMU 0 OTHOIIEHUIO K TpeboBanusiM PI'OC 2012 r.

[Tpu paszpabotke KM EI'D yuurtsiBaeTcs coaepkaHue QenepaibHOil oOpa3oBaTenbHOM
nporpaMMbl  cpefHero oomiero oOpas3oBaHust (Ipuka3 MUHHUCTEPCTBA MPOCBELICHUS
Poccuiickoit @eneparuu ot 18.05.2023 Ne 371

«O6 yTtBepxkaeHUM (enepanbHOl 00pa30BaTENbHON MpPOrpaMMbl CpPEAHET0  OOIIEro
0o0pa3oBaHU).

3. IHoaxoas! k 0TOOPY conep:xkanus, paspadorke crpykrypsl KUM EI'D

JInuHOCTHBIE  pe3yibTaThl  OCBOGHHUS  OCHOBHOM  0Opa3oBaTeNbHOM  MPOrpamMMbl
oOydaromumucst (Ha ocHoBe u3MeHEHHOro B 2022 1. ®I'OC) oTpaxkalOT TOTOBHOCTh H
CIIOCOOHOCTh O00YYaIOUINXCs PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEN

MO3UIIMENH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX
yOexXJIeHUH, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
pacIIMpeHne >KU3HEHHOTO OIbBITA W OMBITA JEATEIHLHOCTH B MPOIECCE peain3allid OCHOBHBIX
HaIpaBJICHU BOCIIUTATENIbHON JeaTebHOCTH. Co/lepKaHuEe W Pe3yJIbTaThl BHITOJIHEHUS 3aJaHUN
EI'D cBsizaHbl B TOM 4HCIE€ C JOCTUKEHHEM JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS OCHOBHOM
o0pa3oBaTelbHON mporpamMmbl 1Mo w3MeHEHHOMYB 2022 . ®I'OC B  4acTH  (PU3HYECKOTO
(chopmupoBaHHOCTH  370POBOTOU OE30MACHOTO 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO U Jp.), TPYIOBOTO (MHTEpEC K pasIuyHbIM cdepam mpodeccruoHaTbHOM
NESTENIbHOCTH M Jp.), DSKOJOTMYecKOro (chopMHpOBAaHHOCTH 3KOJOTHYECKOH KYIBTYPHI,
MMOHUMAHUEBIIUSHUASI COIMAIbHO-DKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE TMPUPOJTHONHU
COLIMATBHON CpeNbl, OCO3HAHHE TIOOATBHOTO XapakTepa SKOJOTHYECKHX MpobdiemM u ap.)
BOCIIUTAHUS, a TaKKe TMPUHATUS I[EHHOCTH HAay4YHOro TMO3HaHus (CHOPMUPOBAHHOCTH
MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTHSl HAyKU U
OOIIIECTBEHHONW TMPAKTUKH, COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIBCKOW KYJIbTYpPHI Kak



CpeCTBa B3aUMOJICHCTBUS MEXAY JIOABMHU M MO3HAaHUS Mupa u 1p.). [lonpobuas undopmarus
O JMYHOCTHBIX PE3y/IbTaTaXx OCBOCHHS OCHOBHOM  0Opa3oBaTENFHOM  MPOTpaMMBbl MO
or'ocC 2012 r. ¥ TPEEeMCTBEHHBIX JAETAIU3UPOBAHHBIX TPEOOBAHUAX K JIMYHOCTHBIM

pesynbTaTamB u3MmenéHHoM @I'OC 2022 r. npuBeaeHa B pa3zaene 3 kogudukaropa.
Brmrouéuuple B KHMM  EI'D  3amanms  BBIABISIIOT — JOCTHMIXKEHUE

METAMPEMETHBIX U TPEIMETHBIX pE3YyJbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
porpaMMBbI cpeHero obmiero oopazoBanus. [Ipu BeIMOTHEHUN 3aJaHUIA, TOMUMO TIPEIMETHBIX
3HaHWM, YMEHUH, HABBIKOB M CIIOCOOOB MO3HABATEILHON JIESITEIIBHOCTH, BOCTPEOOBAHBI TAKKE
YVHHUBEpCAIbHbIC yU4EeOHBIC MO3HABATEIIBHEIE, KOMMYHUKATUBHbIE Hu peryJsiTUBHbBIC
(camoopranu3zanusay CaMOKOHTPOJIb) ICUCTBUSI.

Ot6op coxmepxanus 3amanuii KHMM g npoemenmst EI'D mo xumuum B 2024 1. B
[[EJIOM OCYIIECTBISIIOT C COXPAHEHHWEM YCTaHOBOK, Ha OCHOBE KOTOPBIX (POPMHUPOBAIHCH
9K3aMEHAIIMOHHBIE MOJIETH MPEABIAYIIUX JIeT. B uncie 3TuX yCcTaHOBOK HamOoJee BaXXHBIMH C
METOJMYECKON TOUKU 3PEHHUS SIBISIOTCS CIEIYIOIIHE.

KVM opueHTHpoBaHbI Ha MPOBEPKY YCBOCHUSI CHCTEMbI 3HAHUH U YMEHUH, (POPMHUPOBAHUE
KOTOPBIX MIPETYCMOTPEHO JEHCTBYIOIIUMHU nporpaMmmamu o XUMHHU ittt
00111e00pa30BaTEIbHBIX OpraHU3AIH.

DK3aMEHAIlMOHHBIC BapUAHTHI 10 XUMHUU COJAEPXKAT 3aJaHus, pazuyHbie 1O ¢dopme
NpeIbSBICHUS YCIOBUS U BHAY TpeOyeMOro OTBETa, MO YPOBHIO CIOKHOCTH, a TaKXe IO
crocobam oreHkH ux BbinmonHeHus. Kak u B mpensiaymue roasl, 3aganus KUM EI'D 2024 r.
MOCTPOCHBI Ha MaTepualiec OCHOBHBIX pa3JelioB MIKOJBHOTO Kypca XUMHUHU: OOIIeH,
HEOPraHMYECKOM ¥  OpPraHMYecKod, M3yueHHe KOTOPBIX  OOecrleunBaeT  OBIIAJICHHE
00yJarouMMucs CHCTEMOM XHUMHUYECKUX 3HaHUW. K 4uciay rIaBHBIX COCTaBISIOMIUX ASTOM
CHUCTEMbI OTHOCSITCS: BEIYIIHUE NMOHATUS O XMMHUYECKOM 3JIEMEHTE, BEIIECTBE U XMMHYECKOU
peaKIu; OCHOBHBIC 3aKOHBI U TEOPETUUECKHUE MOJOKEHUSI XUMUU;, 3HAHUSI O CUCTEMHOCTHU

Y IPUYMHHOCTU XUMUYECKUX SIBJICHUM, TEHE3HUCE BELIECTB, CII0CO0AX IMO3HAHUS BEIIECTB.

B nensx obecrieuenuss BO3MOXXHOCTU UG GEpEeHIIMPOBAHHON OLIEHKU YUYE€OHbBIX JTOCTUKEHUIN
BbIMyckHUKOB KM EI'D mpoBepky 0oCBOEHHSI OCHOBHBIX OOpa30BaTENbHBIX MPOrpamMm IO
XUMHHU TPOBOJAT HA TPEX YPOBHAX CIOKHOCTU: 6a30BOM, MOBBIIIEHHOM U BBICOKOM.

[Tpu pa3padorke KUM ocoboe BHuUMaHUE OBLIO YAENEHO peaau3aluu TpeOOBaHUM K
KOHCTPYUPOBAHMIO 331aHUH pa3nuuHoro tumna. Kaxaoe 3ajanue cTpousioch TaKUM 00pa3oM,
YTOOBl €ro COJep’KaHuEe COOTBETCTBOBAJIO TPEOOBAaHUSAM K YPOBHIO YCBOECHHS Yy4€OHOTO
MmarepHana 1 GopMUpyeMbIM BUIaM y4eOHOM NesTeIbHOCTH. Y UeOHbIN MaTepual, Ha OCHOBE
KOTOPOTO CTPOMJIUCh 3aJaHusl, OTOUpAJCs 1O TPHU3HAKY €ro 3HAUYUMOCTHU  JUIS
00111€00pa30BaTEIbHOM MOJTOTOBKH BBITYCKHUKOB CpeIHEe mHiKkoibl. bosbinoe BHUMaHME
IpU KOHCTPYMPOBAaHUM  3aJaHUil  ObUIO  YAEJIEHO  YCHUJICHUIO  JeSTEJbHOCTHOU U
IIPAKTUKO-OPUEHTUPOBAHHON COCTABIIOIIEH MX coiepxaHus. JlaHHBIA MOAXOJ MO3BOJSAET
yCUIUTh UG (HEepeHIMPYIONIYI0 CIIOCOOHOCTh 3K3aMEHAIlMOHHOM MOJIENH, TaK Kak Tpedyer
0T 00yYaroIUXCsl MOCIEA0BATEILHOIO BBIITOJHEHHSI HECKOJIBKUX MBICIUTEIbHBIX ONepanui
C OIMOpOM Ha MOHMMAaHWE MPUYUHHO- CIIEJCTBEHHBIX CBS3€H, yMeHUN 00001IaTh 3HAHUS U
YMEHUS, B TOM YHCJI€ TPUOOPETEHHBIE B MPOIIECCE BHIMOIHEHUS! PEATbHOTO XUMHYECKOTO
HKCIIEPUMEHTA, IPUMEHSATH KIIFOUEBbIE MOHATHUS U JIp.

4. Crpykrypa Bapuanta KUM EI'D

Kaxnprit BapuaHT 9K3aMEHAIIMOHHON pabOTHI TOCTPOEH 0 €IMHOMY IUIaHy: paboTa COCTOUT
U3 JIBYX YacTel, BKIFOYAIONINX B ce0s 34 3amaHus.

Yacte 1 comepxut 28 3amaHuii ¢ KpaTKUM OTBETOM, B MX uucie 15 3amanuii 6a30BOTO
YPOBHS CJIOKHOCTH (B BapHaHTE OHH MPUCYTCTBYIOT moa Homepamu 1-5, 10, 11, 13, 17-19,
21, 25-27) u 13 3a1aHuii MOBBIIICHHOTO YPOBHS CIOXHOCTH (UX

nopsaKoBbie HOmepa: 6-9, 12, 14-16, 20, 22-24, 28). Yacte 2 comepxutb 3amaHuii
BBICOKOTO YPOBHS CIIO)KHOCTH C Pa3BEPHYTHIM OTBETOM. DJTO 3aJaHus O] HOMepaMu 29—
34.



OO0mue cBeAeHHUs O pacHpeleiICHUH 3aJaHUui MO0 YacTsAM IK3aMEHAIMOHHOW paboThl U UX
OCHOBHBIX XapaKTepUCTHKaX MpeAcTaBieHbl B Tabnuue 1.

Tabauya 1

Pacnpeoenenue 3a0anuii no uacmam 3K3aMeHAyUOHHOU pabOmMbl

Hactp Komu- |Makcu- [IponieHT MakcHUMabHOrO nepBud-|(Ium 3aganui
paboThl  [MECTBO |MaJIbHBIM  |[HOrO Oasijia 3a BBINOJHEHHE 3a/a-

Baja-  [IEpBUY- HUM TaHHOW IpyMNIbl OT 00IIEro

HUI HBIN OJT  |MaKCHMMAaJlbHOTO MEPBUYHOTO Oasiia

3a BCIO paboTy, paBHOTO 56

Yacte 1 28 36 64,3 3a/1aHus ¢ KPaTKUM
OTBETOM

Yacte 2 6 20 35,7 3aTaHusg C
[pa3BEPHYTHIM
OTBETOM

Htoro 34 56 100

KonuyectBo 3amanuii ToM uiaum WHOW Trpynmbl B obOmei crpykrype KM ompeneneno c
y4€TOM cienyromux (HakTopoB: a) IIyOHHBI W3YyYEHUs MPOBEPSIEMBIX 3JIEMEHTOB COJEpIKAHUSA
y4eOHOTO Marepuaja Kak Ha 0a30BOM, TaK M Ha IMOBBIIICHHOM YPOBHsX; 0) TpeOoBaHUWI K
IUIAHUPYEMBIM pe3yJibTaTaM OOY4EHHUs — MPEAMETHbIM 3HAaHUSAM, MPEAMETHBIM YMEHUSIM U
BUAAM Y4E€OHOH NEesITeTBbHOCTH. DTO MO3BOJIWIO OoJiee TOYHO ONpPEAETUTh (YHKIHOHAIHHOE
IIpelHa3HauYeHUE Ka)K10i rpynisl 3a1aHuid B cTtpykrype KMM.

Tak, 3anaHusi 6a306020 YpOBHs CLONCHOCMU C KPATKUM OTBETOM MPOBEPSIOT YCBOEHHE
3HAUUTENBHOTO KonmuectBa (43 u3 53) 21eMEHTOB COAEpXKAHHS BaXKHEHIIMX pa3lIelioB
HIKOJIBHOTO Kypca XxuMuu: «Teopernueckue OCHOBBI XUMHUN», «OCHOBBI HEOPraHUYECKOU
XUMHUN», «OCHOBBI OPraHUYECKON XUMUNY,

«XUMHS U KU3HBY, «TUIBI pacyETHBIX 3a7au».

3amaHus JAaHHOM TpYNIbl UMEIOT CXOJCTBO HO (hOpMaJbHOMY NPHU3HAKy — 1O (opme
KpaTKOTO OTBETA, KOTOPBIN 3allMChIBAETCS B BUJI€ MOCJIENOBATEILHOCTH U WK B BUJE YnCIa
C 3aJaHHOHM CTeNeHbI0 TOYHOCTU. Mexay TeM, Mo (OpMYyJIHPOBKAM YCIOBHUS OHU HMEIOT
3HAUUTENbHBIE PA3INYUs, YEM, B CBOIO OUYEpEllb, ONPEAEISAIOTCA Pa3JInyus B MOMCKE BEPHOTO
oTBeTa. JTO MOTYT OBITh 33JlaHMsI C €IMHBIM KOHTEKCTOM (KakK, Hampumep, 3aaaHus 1-3) c
MHOKECTBEHHBIM BBIOOpOM, a TakKe 3aJaHusl Ha YCTaHOBJIEHHE COOTBETCTBHSI MEXIY
NO3ULMAMH JBYX MHOXecTB. Kaxkpoe 3amaHue 6a30BOro ypoBHsI CIOXHOCTH HE3aBHCHMO OT
¢dopmara, B KOTOPOM OHO IPEACTABICHO, OPUEHTUPOBAHO Ha MPOBEPKY YCBOEHUS OJJHOTO WM
HECKOJIbKUX 3JIEMEHTOB COJEp)KaHMsI, OTHOCAIIUXCS K OJHOM Teme Kypca. OpHako 3TO He
SBIISIETCS OCHOBAaHUEM JJIsl TOTO, YTOObI OTHECTH JIaHHBIC 3aJaHUs K KaTeropuu JETKUX, HE
TpeOyromMX 0COObIX ycunuil 1Is popMynupoBaHHUs BEpHOro oTBeTa. HampoTuB, BBIIOJIHEHUE
JT000T0 U3 ITHX 3aJaHHH MIPENIOIAraeT 00s13aTeNbHBIN U TUIATEJIbHBIN aHaJIN3
yCIIOBUS U IPUMEHEHUE 3HAaHUI B CHCTEME.

3alaHus NOBLIUEHHO20 YPOGHS CIIOKHOCTU C KPAaTKUM OTBETOM, KOTOPBIM YCTaHABIINBAETCS
B XOJI€ BBINIOJHEHUS 3a/laHHs U 3aIMCHIBAETCS COTJIACHO YKAa3aHUSAM B BUJE ONPEIesIEHHOU
MOCJIEI0BATENIBHOCTU LU, OPUEHTHPOBAHBI HA TIPOBEPKY YCBOCHUS 00s3aTEIbHBIX 3JIEMEHTOB
COJIep’KaHUsl OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM IO XMMHMHM HE TOJIbKO 0a30BOro, HO H
yrIyOnéHHoro ypoBHA. B cpaBHeHMM ¢ 3aJaHUMAMH  OpEAbLAYIIEH TPYNIbl  OHH
NpeyCMAaTPUBAIOT  8binoHeHue  OONIbIIET0  pa3HooOpasusi  JEWCTBUH B CHUTYallHH,



npeaycMaTpuBaroIlell MPUMEHEHUE 3HAHUM B YCIOBHSIX OOJIBIIOTO OXBaTa TEOPETHYECKOTO
MaTepHalay NpakTUYECKUX YMEHHUH (Hampumep, [Ulsl aHaJIn3a XMMUYECKUX CBOMCTB HECKOJIBKUX
KJIACCOB OPraHUYECKUX WJIM HEOPraHHMUECKHUX BELIECTB), a TAKXKE cOpMUPOBAHHOCHb YMEHUN
CHCTEMaTU3UPOBATh U 0000IATh MOITY4YEHHBIC 3HAHMSL.

B sx3ameHanMoHHON paboTe MpeuIoskeHa TONbKO OJHA Pa3sHOBHIHOCTb ITUX 3aJaHUil: Ha
YCTAHOBJICHHE COOTBETCTBHUS MO3ULMMA, IPEJCTABICHHBIX B IByX MHOXKECTBAX. DTO MOXET ObITH
COOTBETCTBUE MEXAy: Ha3BAHUEM OPraHUYEeCKOrO0 COCIUHEHUS U KIACCOM/TPYHNOH, K
KOTOpOMY(-0i1) OHO NPUHAANEKUT; (HAKTOPOM, BIHUSAIOLIMM HAa COCTOSIHUE XHMHYECKOTO
PaBHOBECHSI, U HAIIPABJICHUEM €TI0
CMEILEHMS; UCXOIHBIMU BELIECTBAMHU U IMPOAYKTAMH PEAKLUU MEXIy 3THMHU BELIECTBAMU;
Ha3BaHUEM WIN (OPMYJION COJIM U IMPOAYKTaMH, KOTOpble OOpa3yloTCs Ha WHEPTHBIX
JIEKTPOJax IpU 3JIEKTPOH3e €€ BOJHOIO pacTBOpa,u T...

Jist o1leHKH C(OPMHPOBAHHOCTH WHTEIUIEKTYaJIbHBIX YMEHHUI O0Jiee BHICOKOTO YpPOBHH,
TaKUX KaK YMEHUS yCmaHaenueams NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY OTIEJIbHBIMU
3JIEMEHTAMHU 3HAaHWUH (HAIpUMeEp, MEXIYy COCTaBOM, CTPOGHHEM U CBOWCTBAMH BEILECTB),
Gopmynupoeams OTBET B ONPEAEIEHHON JIOTHKE ¢ apryMEHTAalel CllellaHHbIX BBIBOAOB U
3aKIIIOYEHHUH, HCIIONB3YIOTCSl 3a/aHHUs BBICOKOTO YPOBHS CIIOKHOCTH C Ppa3BEPHYTHIM
OTBETOM.

3amanus ¢ pa3eépHymuim 0omeemom, B OTIININE OT 331aHUH JBYX MPEIbIAYIINX TUIIOB,
peycMaTpUBalOT KOMIUIEKCHYIO IIPOBEPKY YCBOCHMS Ha yri1yOJIEHHOM YPOBHE HECKOIBKUX
(1Byx u Ooiiee) >JIE€MEHTOB COAEpXM aHHUS M3 Pa3IMUHBIX COJEp)KaTelbHbIX OJ0KOB. OHHU
HOJPA3JENAI0TCS Ha CIelyIoIMe pa3HOBUIHOCTH:
3aJjaHus, IPOBEPSIONINE YCBOCHNE BAKHEHIIINX JIEMEHTOB COACP)KAaHMS, TAKUX, HaIpHMeD,
KaK «OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMN,

«peaKkuy HOHHOTO 0OMEeHay;

3aJlaHUs, IPOBEPSAIOLINE YCBOGHUE 3HAHUN O B3aUMOCBS3M BELIECTB PA3JIMYHBIX  KIACCOB
(Ha TmpuMepax TIPEBpAICHUH HEOPraHMUYCCKUX U OPTaHMYECKUX BEIICCTB);

pacy€THble 3a/1a4H.

3amaHusl ¢ paseépHymuiM OMEemoM OpPUSHTHUPOBAHBI HA IIPOBEPKY CIETYIOIINX
YMEHHMN:

00bsicHAMb 00YCIOBICHHOCTh CBOMCTB M MPUMEHEHHs BEIIECTB HXCOCTAaBOM U CTPOCHHUEM,
XapakTep B3aUMHOIO BJIUAHUS AaTOMOB B MOJIEKYJIaX OPraHUYECKUX COEIUHEHHIA,
B3aMMOCBSI3b HEOPraHMYECKUX M OPraHUYECKUX BEILIECTB, CYIIHOCTb U 3aKOHOMEPHOCTH
MPOTEKAHUS U3YYEHHBIX THIIOB PEAKIIUN;

npogooums Pacdy€Thl YKa3aHHBIX (U3MUYECKUX BEJIMYMH IO MPEACTABICHHBIM B YCIOBHUH
3aIaHUsl JTAHHBIM, a TaKke KOMOWHUPOBAHHBIE PACUETHI IO YPABHEHUSIM XUMHUYECKUX
peaKuui.

5. Pacnpenenenne 3axannii Bapuanta KUM EI'D no conep:xanuio, npoBepsieMbIM
pe3yJbTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTe/ibHOH NMPOrpaMMbl CpeaHero oo0LIero
o0pa3oBaHus

IIpu onpenenennn konnuectsa 3aganuiit KUM EI'D, opueHTHpOBaHHBIX HA MPOBEPKY YCBOCHUS
y4eOHOro MaTepuaa OTAeNbHBIX OJOKOB / colepKaTeIbHbIX TUHUNA, YIUTHIBAJICS MPEKIE BCETO
00BEM, 3aHMMaeMbIil MU B COJIEpKaHUM Kypca XuMuu. Hanpumep, mpuHITO BO BHUMaHUE, YTO
B CUCTEME XMMHUYECKHUX 3HAaHUH, B)KHEHUIITYIO POJIb B [TOATOTOBKE BBIITYCKHUKOB 3aHUMAIOT
aIIeMEeHThIcoiepkaTeabHoro 6ioka «TeopeTnueckue ocHOBEI xumMumu». [1o aToit npuunne
CyMMapHasi J0Jis 3a/laHui, NIPOBEPSIOLIUX YCBOEHUE €r0 COACpIKaHMsI, COCTAaBUIIAB
9K3aMeHAaMOHHOW pabdore 38% oT oO0IIero KoJIMYecTBa BCEX 3aTaHUi

[TpencraBnenue 0 pacmpeseneHun 3aaHni o BCEM
coJiepKaTeIbHBIM OJTOKaM / co/lepyKaTeIbHBIM JIMHUAM JaET Tabauia 2



Tabauya 2

Pacnpeoenenue 3adanuii sx3amenayuoHnol pabomsi o cOOEPHCaAmenbHbIM
onoxam | cooepaicamenvHbiM TUHUAM KYPCA XUMUU

ConepxarenbHble OJIOKH /COIEpIKATEIIbHbBIC
ITUHUT

a00TBI

KommyecTBO 3a1aHUM B 4aCTAX

Bcst pabora

Yacts 1

Yacte 2

TeopeTuyecKue 0OCHOBBI XHMHH:
COBPEMEHHBIE TIPEJICTABJIICHUS O CTPOCHUU
atoMma, [leproanyec- Kuii 3aKOH U
[lepuoauueckas cucteMa XUuMHYEC- KUX
pnemenToB .M. MenaeneeBa, XuMuuecKas
CBSI3b U CTPOCHHE BEIIECTBAa; MHOTOOOpa3ue
1 OCOOCHHOCTH MTPOTECKAHUS XUMHUIECKHX
[peakumit

13

11

2

OcHOBBI HEOPraHUYeCcKo XUMHUM: Kiaccudu-
KallKsl 1 HOMEHKJIaTypa, OCOOEHHOCTH COCTaBa,
CTPOEHHUSI, XUMUYECKHE CBOWMCTBA U
FCHETHUYCCKas

CBSI3b BEIIECTB PAa3JIUYHBIX KJIACCOB

OCHOBBI opraﬂnqecxoﬁ XHMMUH:
KJ'IaCCI/I(l)I/IKaI_II/IHI/I HOMCHKJIaTYypa, 0COOEHHOCTH
coCTaBa U CTPOC- HUA, XUMUYCCKHEC CBOICTBa U
FCHECTUYCCKAasA CBA3b

BCHICCTB pa3JIMYHBIX KJIACCOB

XUMHA U KU3Hb: dKCIICPUMEHTAJIbHBIC
OCHOBBI XUMHUU, O6IlII/Ie OpeaAcCTaBJIICHUA O
MTPOMBITIIIIEHHBIX

crioco0ax MoJIydeHUs BAXKHEHIITHUX BEIIECTB

5

Tunbl pac4éTHBIX 32124

6

4

Toro

34

28

CootserctBue coaepxxanuss KM EI'D o0muMm nensiM oOyueHHs XMMHMUB CpeHei
HIKOJIe 00eCIIeUunBaeTCsl TEM, YTO Ipe/ilaraéMble B HUX 3aJaHus Hapsy C YCBOEHUEM
AJIEMEHTOB CO/IEP)KaHUS MPOBEPSIOT OBJIAICHUE ONPEAEIEHHBIMA YMEHUSIMH U CIIOCO0aMH

JeNCTBHI, KOTOPbIE OTBEYAIOT TPEOOBAHUSAM K YPOBHIO [TOATOTOBKH BBIITYCKHUKOB.

[IpencrasieHue o pactpeaelieHHH 3aJaHU TI0 BUIaM IPOBEPSEMBIX YMEHHI U CIIOCOOaM
nevicTBuil maét tadmura 3

Tabnuya 3

Pacnpeoenenue 3adanuii no uoam nposepsemvix ymeHuil u cnocooam oeticmeuil

HCOPraHM4YCCKHUX N OPraHNu4YCCKHUX BE- MICCTB
B 6BITy u HpaKTquCKOﬁ ACATCIIbHOCTH
YCJIOBCKA

Ne OcHoBHBIE yMEHHS U cIOCOOBI feiicTBuil | KonnuecTBo 3amannii B 4acTax paboThI
Besipabota | Yacte 1 | Yacts 2
1 Baanenue cucreMoii XUuMHYECKHX 3HAHMI, KOTOpPasi BKJIKYAeT:
1. |BakHelIIHMEe XUMHUUYCCKHE IOHITHUS, 2 2
1 | ocHOBHBIC 3aKOHBI U TCOPUU XUMHH
1. | pakronmoruueckue cBeACHUSI O CBOMCTBAx, |2 2
2 |cocraBe, TMOJy4YeHHMH W  0O€30ITaCHOM
HCTIOIb30BAaHUH BaX- HEHIIHNX




OCHOBHBIE YMEHUSI M CTTOCOOBI JISUCTBUI

KonmuecTBo 3aanuii B 4acTsaX paboOThI

Bcs pabota

Yactes 1

Yactp 2

13

NPEICTABJICHUSI O MEXaHU3MaX XUMHUYECKHX
peak- HHﬁ, TCPMOAUHAMUNYCCKHUX nu
KMHETUYECKHX 3a- KOHOMEPHOCTSAX HX
MPOTEKAaHMsS, O XHMHYECKOM pPaBHOBECHH;
OOIIMX HAYYHBIX MPUHIUIIAX XUMH- YECKOTO
MIPOM3BO/JICTBA (HA IPUMEPE MPOU3BOICTBA
CEepHOIl KHCIIOTBI, aMMHakKa, METaHOJIa,
nepe- paboTku HePTH)

3

3

ChopMHUPOBAHHOCTH YMEHMIA:

2.1

Ha3zvieams n3y4eHHBIE BELIECTBA 110
TPUBHAIILHOU
WJIA MEXKYHApOIHOU HOMEHKJIATYPe

2.2

Onpeodensmu/Knaccuguyuposams.
BAJICHTHOCTbD, CTe- IEeHb  OKHCIICHUS
XUMHUYECKUX BJEMEHTOB, 3apsiibl HOHOB;
BHJI XMMHUYECKHUX CBSI3€H B COCHMHEHUSIX U
TUN KPUCTAUIMYECKOM PELIETKH; XapakTep
Cpembl  BOOHBIX  PacTBOPOB  BEIIECTB;
OKHCIIUTEIb u BOC- CTAHOBUTEIb;
MIPUHA/JIC)KHOCTh BEIIECTB K Pa3JIiMd- HBIM
KJIaccaM HEOPraHWYeCKUX U OPraHUYeCKHUX
CO- CeIWHEHWH; TOMOJOTM ¥  H30MEpHI;
XUMHUYECKHE Peak- [IMM B HEOPraHUYECKOU U
OpraHUYEeCKON XUMUH (110

BCEM U3BECTHBIM KJ1acCU(UKALHOHHBIM
IIpU3HAKaM)

2.3

Xapaxmepuszoeams: S-, P- u d-37E€MEHTHI 110
ux nonoxenuto B llepuomnueckoit cucreme
.M. Men- neneesa; oOIyue XHMHYECKHUE
CBOICTBa OCHOBHBIX KJIAaCCOB
HEOPraHWYEeCKUX COEIUHEHUN, CBOMCTBA
OTJIEBHBIX MPEJICTABUTENIEH ITHUX KJIACCOB;
CTpOE- HHE U XUMHUYECKHE CBOWCTBA
W3YYECHHBIX OPraHu- YECKUX COCIMHEHU I

2.4

Obvscuams. 3aBUCUMOCTh CBOICTB
XUMHUYECKUX DJIEMEHTOB M HMX COEIMHECHUH
OT TmoJoxeHus 3nemenTa B [lepuonnueckoit
cucreme JI.MI. MeHn- geneeBa; mnpuposy
XUMHYECKON CBSI3M (MOHHOM, KOBAJICHTHOM,
METAJNTUIECKOM, BOJIOPOJTHOM); 3a-
BUCHUMOCTh CBOMCTB HEOPraHMYECKUX U
opra- HUYECKUX BEIIECTB OT MX COCTaBa U
CTPO€HUSI; CYUIHOCTb HW3YYEHHBIX BHJIOB
XMMHYECKUX peakiuil (MeKTPOIUTUIECKON

Jucconuualimuy, HMOHHOTI'O 06MeHa,
OKI/ICJ'II/ITeJ'IBHO-BOCCTaHOBI/ITeJ'ILHLIX) n Co-
CTaBJIATH Hux YPaBHCHUA, BJIMSIHHUEC

pa3nuuHBIX  (PaKTOpOB ~ HA  CKOPOCTH
XUMHUYECKOMN PEeaKIuy U Ha

CMCHICHUC XUMHUYCCKOI0O paBHOBECHUA




2.5 | Cocmasnsims ypaBHEHUST XHUMHYECKUX 2 2
peakuui
Y PACKPBIBaTh X CYIIHOCTh

2.6 | IInanuposams/npo6ooums. SKCIEPUMEHT 10 |/ 5 2
MOJTY- YSHHUIO U PACIIO3HABAHHUIO BAKHEHIIIMX
Heopra-  HUYECKUX H  OpPraHUYECKHX
COCIMHECHUH ¢ YyYETOM MNPHOOPETEHHBIX
3HaHUU O mpaBmwiIax Oe30macHO padoOTHI C
BEIIECTBAMH B JIAa0OpaTOpUM M B OBITY;
BBIUHCIICHUS TI0 XUMHUYECKUM (popmyliam u

YpaB-
HCHUSIM

Ne OcHOBHBIE YMEHUSI M CTTIOCOOBI eiicTBuid | KomndecTBo 3a1anuii B 4acTsIx pabOThI

Bcest pabora | Yacts 1 Yactp 2

2.7 | Ocywecmenamos yeneHanpasieuuvlii nouck |1 1
XUMH- 9ECKOW WH(POpPMAIIMU B Pa3IMIHBIX
HUCTOYHUKAX (Hay4yHas W y4eOHO-HaydHas
IuTeparTypa, cpeacTBa MacCOBOH
uHpopmanmu, cetb MHTEpHET M Apyrue),
KPUTUYECKH aHAJW3UPOBATh XUMHYCCKYIO
uHpop- Maruro, nepepadaThiBaTh €€ U
HCIIOJIB30BaTh B CO-

OTBETCTBUM C TIOCTABJICHHON  y4eOHOMU
3aa4en

Hroro | 34 28 6

Pacnpenenenue 3ananuii Bapuanta KUMEI'D no coaepxanuio,Bugam

9. Cucrema OLIEHHBAHUS BBITIOJIHEHHS OTJIEIBHBIX 33JIaHUM U SK3aMEHAIIMOHHOMN paOOTHI B
LIEJIOM

OneHrBaHUE TPABUIILHOCTHU BBITTOJTHEHUS 3aJJaHUM, TIPETYCMATPUBAIOIINX KPATKHUI OTBET,
OCYIIIECTBIISIETCS C MCTIOIb30BAHUEM CIIEIIUATBHBIX allllapaTHO- MPOTPAMMHBIX CPEJICTB.

[TpaBrIIbHOE BBITOJIHEHUE Kaxa0r0 U3 3amanuii 1-5, 9-13, 16-21, 25-28 onenuBaercs 1
OamioM. 3ajaHle CYUTAETCs BBHITIOTHEHHBIM BEPHO, €CIIM OTBET 3amucaH B Toi (opme, KoTopast
yKa3aHa B MHCTPYKIIMH TI0 BBIMOJTHEHUIO 3aJaHUs, ¥ TIOJTHOCTHIO COBIMAAET C TaJJOHOM OTBETA.
B orBetax Ha 3agmanms 1, 3,4, 11, 12,

13, 17, 18 mopsiiok 3anTMCH CUMBOJIOB 3HAYCHUST HE UMEET.

yMEHUH U crioco0aM JeicTBUi 0oJiee MOAPOOHO ONMMcaHo B 000OIIEHHOM IJIaHE BapuaHTa
KM EI'D 2024 r. no xumuu (cMm. [Ipunoxenue).

1. Pacnpenenenue 3aganuii Bapuanta KUM EI'D no ypoBHSM CIOKHOCTH
Pacnpenenenne 3amanuiit KM 1o ypoBHSIM CJHOXHOCTHM MpPHUBEACHO B TaOIHIIE 4.
Tabmuna 4

Pacnipenenenue 3a1aHuii o ypoBHSIM CIIOKHOCTH

'YpoBeHb KommaectMakcumanbH|[ [porieHT MakCUMaIbHOTO MEPBUYHOTO Oalia 3a

CJIO)KHOCTH BO BII BBITIOJTHCHUE 33 TAaHUH JIJAHHOTO YPOBHS OT OOIIEro

BagaHuii 3aJaHUI [MEPBUYHBIN |[MAaKCUMAJIHLHOTO MEPBUYHOTO Oaiia, paBHOTO 56
0at

ba3osrrit 15 15 26,8

TToBenuenusii|l3 21 37,5




Bricokuit 6 20 35,7

OO0mast npoJOIKUTEIHHOCTh BBIMOJHEHHUS AK3aMEHALMOHHOM pPabOThI cOCTaBiseT 3
yaca 30 munyT (210 MUHYT).

6. JlomosiHUTE/IbHBIE MaTepUAJIbI U 000Py10BaHUE
[lepeueHb MOMOTHUTENBHBIX MAaTEPHAIIOB U OOOPYIOBAHUS, MCIOJIb30BAHUE KOTOPBIX
paspemnieHo npu npoBeneHun EI'D, yrBepxknaercs npukazom Mwunnpocsemenus Poccun u
Poco6pranzopa.
K xaxaomy BapuaHTy 5K3aMEHAallMOHHOW pabOThl MPUIAraloTcs CJeayIOIIHe
MaTepuabl:
- Ilepnonnueckas cucremMa xumuueckux anemeHToB .M. Menneneesa;
- Tabiauia pacTBOPUMOCTH COJICH, KUCIOT U OCHOBAaHHI B BOJIE;
— DJEKTPOXUMHUYECKHI Psi/i HAPSKEHUI METaIOB.
Bo Bpemsi BBIIOTHEHUS HK3aMEHAIIMOHHOW PabOThI MO XUMHH pa3periacTcs
UCIIOJIb30BaTh HEMPOTPAMMUPYEMBIN KAIbKYIISATOP.
[IpaBunbHOE BBHITIOJIHEHHE KaXI0ro W3 3amgaHuil 6, 7, 8, 14, 15, 22, 23, 24
olleHHBaeTcs 2 OayiamMu. 3aJjaHue CYUTAETCS BBIIIOJHEHHBIM BEPHO, €CJIM OTBET 3alKCcaH
B TOW popMe, KOTOpasi yKazaHa B MHCTPYKIUU MO BBINOJIHEHUIO 3aJaHUs, U TIOTHOCTHIO
COBMAJIaeT C JTAJIOHOM OTBETA: KaXKIblii CHUMBOJ B OTBETE CTOUT HAa CBOEM MeECTe,
JIMIIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BoicTaBisierca 1 Ga, eciu Ha 110001 0HOMN
MO3UIMU OTBETA 3allMcaH HE TOT CUMBOJ, KOTOPBIN MpPEJCTaBlIeH B ATalloHe OTBeTa. Bo
BCEX NPYrux ciy4asx BbictaBisiercss 0 OamioB. Ecim KOIMYECTBO CHMBOJIOB B OTBETE
Oonbiie Tpedyemoro, BeicTaBisieTcss () OamioB BHE 3aBHCHMOCTH OT TOTO, OBLIM JIH
yKa3aHbl BCE HEOOXOAUMbIE CHUMBOJIBI.
Pa3BEpHyThle OTBETHI MPOBEPSIOTCA IO KPUTEPUAM DKCHEPTAMU MPEIMETHBIX
koMuccuil cyobekToB Poccuiickoit denepanuu.
3amanus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MPEAYCMATPUBAIOT MPOBEPKY OT JIBYX
JI0 TISITH DJIEMEHTOB OTBETA. 3aJaHusi C pa3BEPHYTHIM OTBETOM MOTYT OBITh BBITIOJIHEHBI
BBINTYCKHUKAMHU Pa3W4YHBIMU criocobamu. Hamuume kaxmoro TpedyeMoro siemMeHTa
OTBeTa oIleHuBaeTcs 1 OGaiiom, MO3TOMY MakCHMMallbHas OIIEHKA BEPHO BBIMOJHEHHOTO
3aJlaHusl COCTaBIIAeT OT 2 A0 5 OamnoB: 3a BeimonHeHue 3amaHuil 29 u 30 MOXHO
MOJTYYHTh 10 2 Oaia; 3a BeimosHeHue 3aganuii 31 u 34 — mo 4 Gaia; 3a BBIOJIHEHHE
3amanus 32 — 5 0amioB; 3a BeIMoHEeHUE 3aqaHus 33 — 3 Gamna. [IpoBepka BHIOTHEHUS
3aJaHUi YacTH 2 OCYIIECTBIIICTCS Ha OCHOBE IIODJIEMEHTHOTO aHajM3a OTBETa
YYaCTHHMKA 7K3aMEHaB COOTBETCTBUU C KPUTEPUSMHU OLICHUBAHUS BBITIOJIHEHUS 3aJaHUSI.
B cootBerctBum ¢ Ilopsiakom mpoBeaeHUs TOCYJapCTBEHHON UTOINOBOM aTTECTalluu
mo o0pa3oBaTeNbHBIM MpoOrpaMMmaM CpelHero oOmiero obOpa3zoBaHus (MpUKa3
Munnpocsenienusi Poccum  u PocoOpnamzopa ot 04.04.2023 No  233/552,
3apeructpupoBan Muniocrom Poccun 15.05.2023 Ne 73314)
«81. IIpoBepka sK3aMEHAIMOHHBIX pa0OT BKJIIOYAET B CEOs:
1) TpOBEPKY MU OLICHMBAHUE MPEAMETHBIMM KOMHUCCHUSIMH OTBETOB Ha 3aJaHUs
KM mns nposenennss EI'D ¢ pa3BépHyThIM OTBETOM <...>, B TOM 4YHUCIE YCTHBIX
OTBETOB, B COOTBETCTBUU C KPUTEPUSIMHU OIEHUBAHUS 110 COOTBETCTBYIOIIEMY Y4eOHOMY
npeaMeTy, pa3paboTka KOTOPHIX opraHmsyercs PocobpHamzopom: <..>
1o pe3ynbTaTraM nepBoil 1 BTOPOM MPOBEPOK IKCHEPTHI HE3ABUCUMO JIPYT OT JIpyra
BBICTABJISIOT MEPBUYHBIE OAIITBI 32 KaX Al 0TBET Ha 3amanus KM st mposeaenus EI'D ¢
pa3BEPHYTHIM OTBETOM <...>
B cnydae cymecTBeHHOTO pacX0XACHUS B IEPBUYHBIX OaJljlaX, BHICTABICHHBIX IBYMS
JKCIIepTaMU, Ha3HAYAETCsl TPEThs MpoBepka. CylecTBEHHOE PacX0XK/IeHUE B TIEPBUYHBIX Oauiax
OTIPENIETICHO B KPUTEPHSIX OIEHUBAHHUS TI0 COOTBETCTBYIOIIEMY YIEOHOMY MPEIMETY,
pa3paboTka KOTOpBIX opranusyercs PocoOpHama3opom.



DKcIepTy, OCYIIECTBIISAIONIEMY TPEThIO IPOBEPKY, MPEAOCTABIAETCS HHPOPMALIUS O
NEPBUYHBIX OaJulax, BEICTABIEHHBIX SKCIIEPTaMU, paHee MPOBEPSBIINMHU 3K3aMEHALUOHHYIO
padoTy».

1. CymecTBEeHHBIM CUMTAETCS paCXOKACHNUE MEKAY OaslaMH, BEICTaBICHHBIMU IIEPBBIM U
BTOPBIM 3KCIIEPTaMu, Ha 2 win Oosee 6asia 3a BHIIOTHEHUE JII000T0 U3 3aaanuii 29-34. B stom
cilydae TpeTUi 3KCIEepT MIPOBEPSIET OTBETHI TOJIBKO Ha T€ 3a/1aHUsl, KOTOPBIE BBI3BAIIH CTOJIb
CYILLECTBEHHOE PACXO0KJICHUE.

2. PacxoxneHue B pe3yibTaTax OLEHUBAHUS JIByMs SKCIIEpTaMM OTBETA HA OJIHO U3
3anaHuil 29-34 3akiro4aercs B TOM, YTO OJJMH 3KCIEPT yKa3al Ha OTCYTCTBUE OTBETa Ha
3aJlaHue, a APYroi BbICTABUJI 32 BBIIIOJIHEHHUE TOT'0 3a/laHus HeHyJeBoi Oat. B atom ciryuae
TPETHUHl SKCIIEPT NPOBEPSET TOJBKO OTBETHI Ha 3aJaHus (TI0 BCEM KPUTEPHUSIM OILICHUBAHUS
JTAHHOTO 3a/1aHusl), KOTOpPbIe ObUIN OLIEHEHBI CO CTOJIb CYIIECTBEHHBIM PAaCXO0KICHUEM.
Cutyanuu, B KOTOPBIX OJUH KCIIEPT yKa3aj Ha OTCYTCTBUE OTBETA B 9K3aMEHALIMOHHOM padore,
a BTOPOH 3KcIepT BBICTAaBUII HYJIEBOM Oalil 3a BBHIIIOJIHEHUE 3TOTO 3a/laHMsl, HE SBIISIOTCS
CUTYallUsSIMU CYIIECTBEHHOT'O PACX0XKICHHS B OLICHUBAHHH.

MaxkcuManbHbIi IepBUYHBIN Oall 3a BHIIOJHEHNE SK3aMEHAIMOHHON paboThl — 56.

Ha ocHOBe pe3ynbTaToB BBHIOIHEHUS BCEX 3alaHUH pabOThI ONPEAETSIOTCS IEPBUYHBIE
0ayuTbl, KOTOPBIC 3aTEM MEPEBOATCS B TecTOBBIC 10 100-0ayuibHOM mIKase.

10. U3menenusa B KM EI'D 2024 rona B cpaBuennu ¢ KM 2023 rona

N3MeHeHus: CTpYKTypbl padOThl OTCYTCTBYIOT.

W3menén ypoBeHb cnokHocTH 3ananuit 20 u 28: B 2024 r. ykazaHHbIE 3a1aHUsI OyyT
IIPEJICTaBJICHbI Ha TOBBIILIEHHOM YPOBHE CJIOKHOCTH.

B nenomM npuHsATHIE U3MEHEHHSI B 9K3aMeHAIIMOHHOM paboTe 2024 r. opHeHTUPOBaHbI Ha
MOBBILIEHHE 00BEKTUBHOCTH MPOBEPKU CHOPMUPOBAHHOCTH Psijia BaXKHBIX METAIIPEIMETHBIX
YMEHHI, B IEPBYIO OUYepeb TAKNX, KaK aHaIM3 TeKCTa YCJIOBHs 3aJaHusi, IpeoOpazoBaHue
uHpOpMAMKM W3 OAHON (OPMBI B IPYTyI0, KOMOMHUPOBAHUE aHATUTUIECKON U pacuETHON
JIeATEIbHOCTH, AHAJIW3 COCTABA BEIIECTB U MPOTHO3 BO3MOXKHOCTH MPOTEKAHUS PEAKIINI MEX Y
HUMH, MOJICIIMPOBAHUE MPOIIECCOB M OMMCAHUE MTPU3HAKOB UX MPOTEKaHUs  Ap.\

O0600ménnniii nian sapuanta KUM EI'D 2024 rogamno
XM
Hcnonb3yroTes cieayonue ycaoBHbIe 0003HaYeHHUS.
Yposnu crnoorcnocmu 3a0anuii: b — 6azoeuviil; 11 — nosviwennulii, B — evicokuil.

Homep  [[IpoBepsiembie amemeHThI coqiepkanus [Koapl nmpo- [Koaer |[Ypo-  [Makc. [[Ipu-

3ana- BepsieMbIX Tpebo- [BEeHb [0aul |[MepHOe

HUS PJIEMEHTOB BAaHUM [CJIOXK- [3a BpEeMsI
cozeprka- HOCTH  [BBITIOJI|BBINOJ-
HUS 110 Bama- | HEHMS
KO- HUS HEHUE BaJaHus
¢dbuxaropy 3anga- (MUH.)

HUS
Yactp 1
1 CoBpeMeHHast MOJAEIb CTPOEHHUS 1.1 3) b 1 2-3

aToMa. Pactipeenenne 3JeKTpOHOB
[0 PHEePreTUYeC- KUM YPOBHSIM.
Knaccudukamms XuMHIECKUX
breMeHTOB. OCOOEHHOCTH CTPOCHUS
PHEpre- THYECKUX YPOBHEH aTOMOB
(s-, p-, d-371e- MeHTOB). OCHOBHOE H
BO30Y>KJIEHHOE CO- CTOSITHUSI aTOMOB.
DJIEKTPOHHAs KOHQUTY-

pamus atoMa. BaJleHTHBIE 3JIEKTPOHBI




Ilepnonuueckas cucrtema
XHMHUYECKHUX dJie- MeHTOoB [[.1.
Menneneesa. usnuecKkuii CMBICI
IIepnonnueckoro 3akona JI.1.
Menne-neeBa. [Ipudaunsl u
BaKOHOMEPHOCTH W3MEHE- HUSI
CBOMCTB DJIEMEHTOB M UX
COCIMHEHUH MMOoIIepuoaaM U
rpymnmaM. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB MPOCTHIX
BEIECTB, BOJOPOIHBIX COCIMHCHUH,
BEICIITHX OKCHJIOB

M THJIPOKCHJIOB

1.2

2—3

DJIEKTPOOTPULIATEIIBHOCTb.
BanentHocTs.
CrerneHp OKUCIICHUS

1.3

2.1 b 1

2—-3

Buabl XUMHYECKOM CBI3U
(koBaJICHTHAsI, HOH- Hasl,
MeTaJJIMYecKasi, BOJOPOAHAsS) U
MeXxa- HU3MBI €€ 00pa3oBaHUs.
MexXMOJIEKYJISIPHbIE
B3auMoecTBus. BemecTra
MOJIEKYJISIPHOI'O U HEMOJIEKYJISIPHOT'O
cTpoeHUs. THUIBI KPUCTATIINYECKUX
pelETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUMNA KPUCTAJIINYECKON
[PEUIETKHN

1.4

2.1 b 1

Kiaccuukanust HeOpraHMIeCKUx
BEILIECTB.

HomMeHKkaTypa HEOpraHUYECKUX
BEIIECTB

2.1

4.1 b 1

2—-3

XUMHUYECKHE CBOMCTBA BAXKHEHIITHX
MeTaJl- JIOB (HaTpUid, Kauui,
KaJIbIII, MAarHHUM, aJIi0- MUHUH,
LIMHK, XPOM, JKeJIe30, MeJIb) U UX CO-
enuHenwnii. OO0Ie cuocoOk!

IOy YECHU S

METaJIJIOB.

2.2,
2.3,
2.5,
1.9

2.1,12 1 2

Howmep
3aza-
HUS

[ IpoBepsieMble 2IEMEHTHI Kozp!
COZEepIKaHUS po-
BEPSIEMBI
X
PJIEMEHT
0B
coaepika
- HUA 110
KOJIH-
(bukarop

y

Ypo-
BCHb
CIIOXK

HOCT
158
3aaa-
1305824

Makc. O0a1 3aBbIIOJI-
HCHUC 3a1a- HUA

[Tpu-
MEpHOE
BpeMsI
BBITIOJI-
HEHUS
BajaHus
(MUH.)




XUMHUJecKrue CBOMCTBA
BaXXHEHUIITNX HEMETal- JIOB
(Ta;oreHoB, cephl, a30Ta,
dbocdopa, yrie-poma u
KPEMHHUS) U UX COCTMHCHUN
(OKCHIOB,
KHCJIOPOJICOACPIKAIITUX
KHCIIOT, BOJOPOIHBIX
COCTMHCHU).
DJIEKTPOJIUTHYECKAS
imucconuanysa. CUIbHbIE U
cia0ble PJICKTPOITHUTHL.
Cpena BOOHBIX pac- TBOPOB
BCILIECTB: KUCJIAs,
HEHTpaJibHas, IIe- JIOYHAsI.
CTerneHb QUCCOAAIAN.
Peakiiiy HOHHOro oOMeHa.
N nentudukarms
HEOPTaHUYECKUX COCIIHE-
Huii. KauecTBeHHBIE
pPeaKIny Ha HeOPTraHHU-
ECKHE BEIECTBA U HOHBI

XMMHUYECKHE CBOMCTBA
BaKHCHIIINX METaJjl- JIOB
(HaTpuii, Kaaui, KaabIUH,
MarHHM, aJi0- MUHHM, [TUHK,
XPOM, JKEJI€30, MEIb) U X
coeaquHeHui. O0Iue
CIIOCOOBI MOTYUYEHHS
METaJIJIOB.

XHMHUYECKHE CBOMCTBA
Ba)KHSHIITX HEMETal- JIOB
(TayioreHoB, cepkl, a30Ta,
dbocdopa, yrie-pona u
KpPEMHUS) U UX COEIMHEHUN
(oxCcHIOB,
KHCJIOPOJICOACPIKAIITUX
KHCJIOT, BOJOPO/IHBIX
COETMHEHUI)

2.2,
2.3

3.1,
3.2,
12

o—7

XUMHUYECKHE CBOMCTBA
Ba)KHECHIITNX METAJI- JIOB
(HaTpUii, Kaauii, KaJbLUH,
MarHuM, ajJr- MUHUM, [TUHK,
XPOM, JKEJIe30, MEJIb) U UX
coequHeHui. OO1MEe
CIIOCOOBI TOTy4YEeHUS
METAaJII0B.

XIMHUIeCKHe CBOMCTBA
Ba)KHEHIITNX HEMETAaJ- JIOB
(Tra;moreHoB, cephl, a30Ta,
dbocdopa, yriepona u
KPEMHWS) ¥ UX COSJTMHCHUN

2.2,2.3

3.1,
3.2,
12

o—7




(0K- cuI0B,
KUCIIOPOJICOICPKAIIIIX
KHCJIOT, BOJIO- POJTHBIX
COCIMHECHUI )

0 ["eHeTHyeckasl CBS3b 2.4 7.1, [I1 1 2-3
HEOPraHUYECKUX Be- 7.2,
I1ECTB, 7.3
MPUHAJISKAITIX
K pa3IMYHBIM
KJaccam
10 [IpencraBieHue o 3.3 4.2 b 1 2—3
KJIacCU(UKALIUUA OPTaHU-
YECKHX BEIIECTB.
CucreMaTruueckasi MEXIy-
HapoHasi HOMEHKJIATypa U
MPUHIUIIBI 00pa- 30BaHUS
Ha3BaHUM OPraHUYECKUX
coenu-
HEHUMN
11 (OCHOBHBIE MOJIOKEHHUS 3.1 8.1 b 1 2—3
TEOPHH XHUMHUUYECKOTO 3.2
CTPOCHUSI OPTraHHUYCCKUX
coequHeHnii A.M.
bytieposa. YriepoaHblil
CKEJIET Opra- HU4ecKoi
MoJieKyJibl. KpatHoCTh
XUMHYEC-
Homep  [[IpoBepsieMble 3JIEMEHTHI Konet  [Kox [Ypo- Makc. 6amut 3aBeinon- |[Ipu-
3ajaa- coAepIKaHUsI mpo- bl  [BEHb HEHHE 33/1a- HUA MEpHOE
HUS BEPSIEMBITPEO (CIOK BpeMsI
X o- | BBITIOJ-
PJIEMEHT [BaHU HOCT HCHUS
OB 1 151 3aTaHUs
coJiepxa 3aj1a- (MuH.)
- HUA 110 HUSI
KOJTH-
(buxatop
Yy

KOU cBsA3U. [I- u [1-CB3M.
sp-, sp?-, sp-
rudpuan3au opouTanei
AQTOMOB YTJIEpO/1a.
3aBUCHMOCTb CBOMCTB
BEIIECTB OT XUMUYECKOI0
CTPOEHUS MOJIEKYII.
["omoJtoru.
["oMonoruueckuit ps.
M30oMmepust 1 H30MEPBHI.

ITouarue o




(hyHKIIMOHAIBHOH TpyIIIIE.
OpueHTanoHHbIE 3P (EKTHI
BaMeCTHUTEIIEeH

12

XHUMHUYECKHE CBOMCTBA
YTJIEBOJIOPOJIOB: aJl- KAaHOB,
ITUKJI0AJIKAaHOB, aJIKCHOB,
AJIKaJUCHOB, AJIKUHOB,
APEHOB.

XMMHYECKHE CBOMCTBA
KHCIIOPOJICOIePKa- IINX
COCIMHCHUI: CITUPTOB,
(hbeHoia, anpae- THUAOB,
KETOHOB, KapOOHOBBIX
KHUCJIOT, CI0XK-

HBIX 3()UPOB, )KUPOB,
YTJIEBOJOB

3.5-3.14

8.2,9

2—-3

13

XapaKTepHbIC XUMUYCCKHUE
CBOMCTBA aMHHOB.
IAMUHOKHCJIOTHI 1 OEJIKH.
IAMITHOKHCIIOTHI KaK
aM(pOTEpHbIC OPTraHUYCCKUE
coeuHeHus. OCHOBHEBIC
AMHHOKHCIIOTHI,
00pa3zyromue OeIKu.
BaskHeiiie criocoobl
[MOJIy4Y€HHUSI aMUHOB U
AMHHOKHCJIOT. XMMHUYECKHE
CBOI- CTBa OEJIKOB:
CUIPOJINA3, ACHATypaLus,
Ka-
YECTBEHHbIE (LIBETHHIC)
€aKIIuH Ha OEeJIKH

3.15,
3.16

2—3

14

XMMHYECKHE CBOMCTBA
YIJIEBOJIOPOJOB: aJl- KAHOB,
IMUKJIOAJIKAHOB, aJIKCHOB,
aIKaaNCHOB, aJIKUHOB,
APEHOB.
CBOOOTHOpaIUKATIBHBINA 1
MOHHBIN MeXaHU3- MbI
peakunu. [Tonstue o
HyKJIeo(pue U dJIeK-
tpoduiie. [IpaBuio
MapkoBHukoBa. IIpaBuno
BatirieBa

3.4-3.8

8.2,9

o—7

15

XapakTepHble XUMHUECKHE
CBOMCTBA Mpe- AEIbHBIX
OJHOATOMHBIX U
MHOTOaTOMHBIX CIIUPTOB,
(heHoONa, aNbIETU]IOB,

KapOOHOBBIX KHUCIIOT,

3.9-3.14

8.2,9

o—7




CIIOKHBIX (UPOB.
BaskHeiiime cro-coObl

peakunu. XuMHU4YECKOe

paBHOBecHe. Pacuérsl

[MOJTy4YeHUS
KHCJIOPO/ICOIEPKALINX
OpraHN4YeCcKUX COeUHEHUHN
16 ['eneTnueckas cBsA3b Mexay3.19 8.2 I |1 2—3
KJIaccaMu opra-
HUYECKUX COCOUHEHUUN
17 XUMHYECKash peaKIus. 1.5 4.3 |b 1 2—3
Knaccudukanms xu-
MHYECKUX pEeaKIuil B
HEOPraHUYECKON U Op-
raHUYECKOM XUMMU. 3aKOH
COXpaHEHUsI
MaccChl BEIIECTB
18 CKOpOCTh peakiuu, e 1.6 1.3 b 1 2—3
BaBUCUMOCTH OT pa3-
ITMYHBIX (AKTOPOB
Homep  [[IpoBepsieMble 371€MEHTBI Kogst  [Kon |[Ypo- Makc. 6amt 3aBbinon- |[Ipu-
3ana- COJZIepKaHUsI rpo- bl  [BEHb HEHHUE 3a/1a- HUS MEpHOE
HIUS BEPSIEMBI[TPEO [CTIOK BpeMmsi
X o- BBITIOJI-
PJIEMEHT [BaHU [HOCT HEHUS
OB 151 154 3alaHus
coJiepka 3aja- (MuH.)
- HUS 110 HUSI
KOJIH-
(buxaTop
Y
19 OKHUCIUTENHHO- 1.12 7.1 b 1 2—3
BOCCTAHOBUTEJILHbBIEC peakK-
uu. [ToBenenne BemecTs B
cpelax ¢ pa3HbIM
sHaueHuem PH. Metonabr
PIEKTPOHHOTO Oa-
lmaHca
20 DnekTpoau3 pacmiaBoB U (1.13 72 [ 1 2-3
[PacTBOPOB COJIEN
21 IMunponus coneit. Monnoe [1.10 7.3 |b 1 2—3
MPOU3BEICHUE BO-
nbl. BogopoaHsii
rmokasatesb (PH) pactBopa
22 OOpaTuMble peaKIru. 1.8 1.3 I 2 o—7
XUMHUYECKOE PABHO- BECUE.
DakTOpHkI, BIUSIIOIINE HA
COCTOSIHUE XHMHUYECKOTO
paBHOBecus. [Ipunnmn Jle
[[1a-Tenbe
23 OO6paTtumbie u 18,51 (1.3, [I 2 57
HEeoOpaTUMble XUMUYECKHE 10.2




KOJHMYECTBA BEIIECTBA,
MAacChl BEIIECTBA HIIH
00BEMA ra3oB MO
M3BECTHOMY KOJHUYECTBY
BEILIECTBA, MACCe HMIIH
00BEMY OHOTO W3
YYaCTBYIOIIUX B PEAKIIHH
BCILIECTB

24

Mnentudukanms
HEOPTraHUYECKUX COCIIHE-
Huii. KauecTBeHHBIE
peaKkInuy Ha HeOpPraHu-
ECKHE BEIECTBA U UOHEI.
N nentudukanms
OpPTaHUYECKHUX COCTMHCHUMN.
Pemenue
PKCIICPUMEHTAIBHBIX 3a/1a4
Ha pac-o3HaBaHUE
OpPraHUYECKHX BEIICCTB

2.5,3.18

11,
13

o—7

25

X¥MUs B TIOBCEHEBHOMU
sku3HU. [IpaBuna
Oe3omnacHol paboOThl C
€/IKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIECTBAMHU,
cpeacTBaMH OBITOBOI
XUMHUU. XUMHUS U 3[10POBbE.
XHUMHAB MEIUIIMTHE. XUMUS
1 CEIBCKOE XO3AMCTBO.
Xumus B
MPOMBIIIIIEHHOCTH. XUMUSI
1 SHEp-TeTUKa: MPUPOIHBIN
Y MOy THBIN HePTAHON
ras3pl, UX COCTaB U
rcnoisib3oBaHue. Cocran
HedTH 1 e€ nepepaboTKa
(TTpUpOIHBIE UCTOY- HUKU
YTIIEBOJOPOJIOB).

XYMUS U HKOJIOTHS.
XuMH4YeCcKoe 3arps3He- HUe
OKPYKAIOIIEH CPeIbl U €ro
nocaencreus. OxpaHa
rusipocepsl, MOYBHI,
aTMochepsl, GIopbl U
(bayHBI OT XUMUYECKOTO
Barpsiz- HeHus. [Ipobiema
OTXOZ0B U TOOOYHBIX
MPOJTYKTOB.
AJTbTEepHAaTUBHBIC
MCTOYHUKH SHEPTUHU.
OO01me nmpeacTaBICHUS O
[IPOMBIIII- IEHHBIX cIocobax

MOJIYYCHHA XUMHNYCCKHUX

3.17,
4.1,

4.2, 4.3,
4.4

1.4,
1.5,
2.2,
14,
15




BEIIECTB (Ha MpUMeEpe
MPOU3BOACTBA AMMHU- aKa,
CepHO KuCIIOThI). YépHas
1 [[BETHASI METAJLTYPTHUsl.
CTeKJIO U CUIMKaTHAas Ipo-
MBIIILIEHHOCTb.

I TpombInieHHas
opraHuyec-

Homep [[IpoBepsieMbl€ 3JIEMEHTHI Konet  [Kox [Ypo- Makc. 6amr 3aBeinon- |[Ipu-
3aja- COJZIepKaHUsI rpo- bl  [BEHb HEHHUE 3a/1a- HUS MEpHOE
HIS BEpsSIEMBI[TPEd [CTIOK Bpemsi
X o- BBITIOJI-
PJIEMEHT [BaHU [HOCT HEHUS
OB 151 154 3alaHus
coJiepka 3aja- (MuH.)
- HUS 110 HUSI
KOJIH-
(bukarop
Yy
Kast xuMusi. CbIpbE 1Ist
OpraHu4ecKon
MPOMBIIIJIEHHOCTH.
CTpoeHue U CTpyKTypa
MOJIMMEPOB. 3aBUCUMOCTh
CBOICTB IOJINME- POB OT
CTPOCHUS MOJICKY.
OcHOBHBIE CTTOCOOBI
MOJTyYCHUS
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUH: pEaKIIUHU
MOJIMMEPU3ALIUU U T10-
ITUKOHICHCAIIUH.
Knaccuduxaims BOJTOKOH
26 PacueTbl MaccoBoi joiH U 5.7 10.1 b 1 34
MOJIIDHOW KOH-
[IEHTPAIMY BEIECTBA B
acTBOpE
27 Pac4€Thl TerioBOTO 5.5 10.3 b 1 34
bddekra (Mo Tepmo-
XUMHUYECKUM YPABHEHUSIM )
28 PacuéTel Mmaccel (00béMa, [5.3,5.4 (10.2, [[1 1 34
KOJINYECTBA Be- I1ECTBA) 10.7

MIPOAYKTOB p€aKluu, €CJIn
OJHO M3 BECIICCTB JaHO B

M30BITKE (MMEET IPUMECH);




pacy€Thl MaCCOBOM WJIU
00BEMHOI JOJIN BBIXOAA
IMPOJIYKTa PEaKIuu OT
TEOPETHUIECCKH BO3MOKHOTO

Yacth 2

29

OKHCITUTEIBHO-
BOCCTAHOBUTEIBLHBIC PEeakK-
uu. IloBeneHue BEMIECTB B
Cpelax C pa3HbIM
sHaueHueM PH. Metombl
PIEKTPOHHOTO

OanaHca

1.12

7.1,
8.2,
12

10-15

30

DJIEKTPOJIUTHYECKAS
mrcconmanys. CUIbHBIE U
cia0ble PJICKTPOITUTHL.
Cpena BOOHBIX pac- TBOPOB
BEILIECTB: KUCJIas,
HeWTpaibHasl, IeJIOYHAs.
CTerneHs QUCCOLUAIINN.
Peaknuu

HMOHHOI0 oOMeHa

1.9

7.2,
8.2,
12

10-15

31

['eHeTHYeCKas CBSI3b
HCOPraHM4YCCKHX BC-1IICCTB,
IIPUHAIJICKAINX K
Pa3JIMYHBIM KJIaCCaM

2.4

7.1,
7.2,
8.2,
13

10-15

32

['eHeTHYeCcKasi CBA3b MCEKIY
KJIaCCaMH Oopra-
HUYECKUX COCOUHEHHI

3.19

7.1,
8.2,
13

10-15

33

Haxoxnenne
MOJIEKYJIIPHOH (pOpMYyJITBI
opra- HI4YeCKOro BEIIeCTBa
[0 €ero IUIOTHOCTHH
MacCCOBBIM JTOJISIM
PIIEMEHTOB, BXOJSIIUX B
€ro COCTaB, UITH T10
MPOyKTaM CrOpaHUs;
YCTAaHOBJICHUE
CTPYKTYpPHOU (hOPMYJIBI Op-
raHWYECKOTO BEIIeCTBa Ha
OCHOBE €ro

XUMHYECKUX CBOWCTB MJTU
Cr1oco0O0B MOJTy- YEHHsI

5.2

10.5,
14

B

10-15

34

CriocoOBI BbIpaKEHUS
KOHIIEHTpAIMHU pac-
TBOPOB: MAacCOBAst JTOJIS
PacTBOPEHHOTO BEIIECTBA,
MOJISIpHAsT KOHIICHTPAITHSI.
Ha-

CBHIIIICHHBIC |
HEHACBIILIEHHbIE

pacTBOpHI,

1.11,
5.3,
5.8

10.7,
14

B

20-25




Kpucramnoruapatsl. Pacué-
Thl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOIYKTOB PEaKIUH, SCITH
OJIHO U3 BEIIECTB JaHO B
M30bITKE (MMEET IIPUMECH ).
PacuéTel Macchl (00BEMa,
KOJIMYECTBA Be- IIECTBA)
MPOIYKTa peaKinu, ecliu
OJTHO M3 BEIIECTB JAHO B
BHJE pacTBOpa C ompee-
NIEHHOM MacCOBOW J0JIeH

paCTBOpéHHOFO BCIIICCTBA

Homep  [[IpoBepsieMblie 371€MEHTBI Konet  [Kox [Ypo- Makc. 6amt 3aBeinon- |[Ipu-
3aja- COJIepKaHUs rpo- bl  [BEHb HEHUE 3a/a- HUS MEpHOE
HUS BEpSIEMBI(TPed [CTOK BpeMs
X o- BBITOJI-
PJIEMEHT [BAHU HOCT HEHUS
OB I7t u 3aaHus
coJiepka 3aja- (MuH.)
- HUS T10 HUS
KOIU-
(buxatop
Yy
PacTBOPUMOCTb.

Bcero 3ananuii — 34; u3 HUX
10 TUITY 33JIaHHI: C KPATKUM OTBETOM — 28, C pa3BEPHYTHIM OTBETOM — 6; IO YPOBHIO
cinoxaoct: b —15;I1-13; B - 6.
MakcuMalbHbIN NEepBUYHBIIM 0asu1 3a padoty — 56.
OO61iee Bpemst BeIoJIHeHHS paboThl — 3 yaca 30 munyT (210 Mun.).
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