Ipunosxcenue 6 k OOIl COO

DoH/1 OLICHOYHBIX CPEACTB
o npeaMery « XvuMHush»

(10-11 knaccer)

IHHOACHUTEJIBHAA 3AIINCKA



JlaHHBIH (OHA OLIEHOYHBIX CPEACTB cocTaBiieH Ha ocHoBe coaepxkanusi OOIl COO B cootBerctBuu ¢ ®OII COO u
yuérom HopMm [lonoxenus o (dopmax, NEPUOAUYHOCTH, TNOPSAKE TEKYIIEro KOHTPOJS YCIIEBaeMOCTH,
MPOMEKYTOYHOM aTTeCTallMK y4JalluXxcsl, OCBaWBAIOIIMX OCHOBHBIE 00pa3oBaTesibHble porpaMMel U Tlonoxenus o
(oHJIE OIICHOYHBIX CPEJICTB.

Henssmu pazpadoTku u ucnoJb3oBanus 06assl ®OC saBIAOTCA:

OIIEHKa Ka4eCcTBa 00pa30BaHUs MO y4eOHOMY MPEIMETY;

o0ecrieyeHne CONoCTaBUMOCTH 00pa30BaTEIbHBIX TOCTUKECHUHN YUAIIUXCS B 3aBHCUMOCTHU OT YCIIOBHUIMA
00pa30BaTEILHOTO MPOIIECCa;

MIOArOTOBKA yuamuxcs K npouexypam BIIP, OI'D, EI'D u I'BD;

- IOJIrOTOBKA YYaIUXCsl K HOBOHM OIICHKE KadecTBa 1o Mojenu PISA;

BBISIBJIICHUE MPOOEIIOB B 3HAHUAX YUAITUXCS M CBOEBPEMEHHAsI KOPPEKTHPOBKA WX WHIAMBHIYyaTBHOTO O0yUEHUS;
onpezeneHue 3pPEeKTUBHOCTH OpraHU3ali 00pa30BaTEIbLHOIO MPOoIiecca B MIKOJIE.

®OC mo mpenMery, Kypcy, IUCHUIUIMHE SBISETCS HEOTHEMJIEMOW YaCThI0 HOPMATHBHO-METOIMYECKOTO
o0ecrieyeHnsT CHCTEMBI OIICHKH KadyecTBa OCBOSHHS YYallMUMHCS OCHOBHOHM oOpa3zoBaTenbHOU mporpammbel OO0
(COO0), u obecrieynBaeT MOBHIIIEHUE KaueCcTBAa 00Pa30BaTEIIBLHOTO MPOIECCa IIKOJIBI.

®OC mo mpeamery, Kypcy, IUCHHIUIMHE NPEACTaBISIET COOOH COBOKYITHOCTh KOHTPOJIBHBIX MAaTepHajoB,
MpeIHa3HAYSHHBIX IS H3MEPEHUS YPOBHSI IOCTI)KEHUS YUAIIUMUCS YCTAHOBJICHHBIX PE3YJIbTaTOB O0YUEHUSI.

@®OC mno mpenmerty, Kypcy, AUCHUIUIMHE WCTOJB3YeTCS TPU NMPOBEICHUH TEKYIIET0 KOHTPOJS YCIEBAEMOCTH H
MIPOMEKYTOYHOM aTTECTAIH yIaITUXCSI.

DOC 6 paboyux npocpammax cooepicam:

-3a0aHUsL C YYemOM OUUDOK WKOJIbHUKO8 8 CIApmoeblx ouacHocmudeckux pabomax (10 knaccot),

-3a0anusi ¢ yyemom Hoswvix KUM ona EI'D (11 knaccol),

-mpyousie 3a0anus Ha EI'D (10-e knaccvl no mepe oceoenus pe3yibmamos, komopwvie nposepsiem EID);

-mpyousie 3a0anus BIIP (10-11 xknaccol),

-3A0aHUsL C YYEmOM HOBbIX NPEOMEMmHbIX KOHYEenyutl no O0OWecmeo3Hanuio, MexHOI02Uuu, Uu3o, @Quauieckou
Kyivmype, mysvixe, eeoepaghuu (10-11-e knaccot),

-3a0anus ¢ yuemom Hoeoul oyenku kavecmea no mooenu PISA (10-11-e krnaccor)

®OC- chopMupoBaH U3 MaTEpUATIOB COOPHUKOB, JOMYIICHHBIX MUHUCTEPCTBOM OOpa30BaHUS W HAyKH
Poccuiickoit deneparuu, a Takxke MaTepUATIOB, Pa3padOTAaHHBIX YUUTEIEM Ha OCHOBE 3TUX COOPHUKOB.

JlanHble BapHaHThI (JOHA OLEHOYHBIX CPEJCTB SIBJISIFOTCS] TUTIOBBIMHU ISl YUUTEICH-TIPEIMETHUKOB, €KEr0JHO Ha
OCHOBaHMM IpuKa3a aupektopa mkoJibl B OOIT COO BHOCATCA

U3MeHEeHUs B ¢GopMe JOMOJHEHUH B TOM 4YHCIE MPU HEOOXOIMMOCTH IO PEIICHUIO MeJarormyeckoro COBETa
1IKoJibl ¥ B MOHJT OLIEHOYHBIX CPEJICTB

IMacnopT (poHA2 OLEHOYHBIX CPEIACTB M0 XMMHUH

10 xknace
Ne | KonTposmpyemblie pa3jesibl (TeMbI) HanmeHoBaHMe OLIECHOYHOIO
/1 | IMCHMIIMHBI CpeACTBa
1 | ba3oBble 3HaHUs O XUMUHU B 9 Ki1acce CrapToBast IMarHoCcTHYECKas
paboTa
2 | Teopusi cTpoeHUs] OPraHUYECKHX KonTpospHast pabota Nel




COCIMHEHUH. YTJIEBOI0POIbI
3 Kucnopoaconep:xamiue opraHu4ecKue KonTtponrsHas padora Ne2
COEJIMHEHUs
4 XuMHs BOKpYT Hac [IpomexxyTouHass KOHTPOJIbHAS
paborta

CraproBas q1marsocruyeckasi padora
1 BapuanT

1. 3apsa sapa aroMa M YUCIIO HECTIAPEHHBIX AJIEKTPOHOB y aTroMa docdopa:
A.+5u2 b.+15u5 B.+15ul [+15u3

2. BanentHocts a3oTa B ammuake NH3 paBHa:
A. VI b.1I B.1 I'. I

3.  Vkaxure 3HAYCHUE «X» U «Yy», KOTOPBIC COOTBECTCTBYIOT KOS(I)(I)I/II_[I/ICHTaM B YPaBHCHUU XUMHUYECKOU pCaknu:
4A1+X 02 =Y ALOs;



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

4. K peakuusiM pas3inoKeHUs: OTHOCUTCS PEaKLUs:

A. CaO+Si10,=CaSiO; b. 2HgO=2Hg+0O>

B. Zn+2HCI=ZnCl+H> I'. 2Mg+02=2MgO
5. U3 npemioxeHHbIX HUKE (POPMYIT BEILIECTB COJIBIO SBIISETCS:

A. HCI b. Ca(OH): B. Na,O I'. A(SO4);
6. ®opmyne Cu(OH), cooTBeTCTBYET HA3BaHHE:

A. oxkeun menu (11) b. runpoxcun menu (I)

B. ruapoxcun menu (1) I'. Hutpar menu (11)
7. ®opmyna BeliecTBa ¢ KOBAJECHTHON MOJISPHON CBS3bIO:

A. HCI b. F; B. NaxO I Cu
8. Kaxkas mapa BemecTB He B3aMMOCHCTBYET MKy COO0H?

A.Nau HO b. CuO u H2SOq4 B. HClu SO» I Ca(OH)2 u CO>
9. Pamgmyc atoma yBeIU4IHBACTCS B PALIY:

A. cepa, HaTpuii, XJI0p b. nmarpwii, cepa, Xj0p

B. xnop, cepa, HaTpuit I'. xsop, Harpuii, cepa.

10. Kaxkoe BemiecTBO MpOIYIIEHO B IIEMOYKE TIPEBPAIICHUN ?
Ca — CaO — ... — CaCl
A. CaO2 b. CaH» B. Ca(OH): I'. CaCOs

11. W3 okcuma KpeMHHUsI M3TOTOBIISFOT TOYWIBHBIE U NITH(OBATBHBIE KPYTH, IIOTOMY YTO OH
A. He pacTBOpsieTCs B BOAE
b. xXuMu4yecku cTtoek K IEUCTBUIO KUCIIOT
B. BcTpeuaeTcs B mpupoie B BII€ MUHEPAJIOB
I'. ©meeT BBICOKYIO TBEPAOCTH

12. B pacTBOpE CEpHOI KUCIIOTHI:
A. ¢peHondTaNCUH CTAHOBUTCS MATUHOBBIM
b. nakmyc kpacHeer
B. Metunopamx xenreet
I'. makmyc cuHeer.



JemoBepcus

1. 331)5[)1 s/ipa aToMa ! YUCJI0 HECIMTAPCHHBIX 3JICKTPOHOB Y aTOMa KPEMHUS:

A . +4u4 b.+14u6 B.+14u4 I+14u3
2. BanenTtHocTb cepbl B coequaennu HoS paBHa:

Al b. 11 B. III r.1v
3. Kakas cxema mipencranisier co00i ypaBHCHHE XMMHYECCKON PEaKITHu:

A. Cat+O=CaO b. Cat+20,=CaO

B. 2Ca+0,=CaO I'. 2Ca+0,=2Ca0O
4. K peaknusiM 3aMeIICHUsI OTHOCUTCS PEaKIHs:

A. 4Na+0,=2Na;O b. CaCO3;=Ca0+CO>

B. NaOH+HCI=NaCl+H>O I'. Fe+CuSO4=FeSO4+Cu
5. U3 npeanoxeHHbIX HIKe (OpMYIT BEIIECTB OCHOBAHUEM SIBIISICTCS:

A. H2Si03 b. KOH B. CaCO; I'. Fe203
6. dopmyne Fea(SO4)3 COOTBETCTBYET Ha3BaHUE:!

A. cynbar xene3za (1) b. Xnopun xeneza (I11)

B. cynbdun xenesa (II) I'. cynbdar xeneza (I11)
7. Xumudeckas CBs3b B kpuctaiiax ximopuaa Harpus NaCl:

A. MeTamyeckas b. KoBanenTHas nosspHas

B. nonnas I'. KoBanenTHas HenoJisipHas
8. Kakas mapa BemecTB He B3aMMOJCHCTBYET MKy COOOH?

A. COz; u H20 b. NaOH u HCl B. HClu Zn I'. Cu u H2SOu4(p-p)
9. Paamyc atroma yBenmu4HuBaeTcs B pALY:

A. 60p, yriepo, KUCIopo. b. Kucnopon, 6op, yriepon

B. yrnepon, kucnopon, 60op I'. Kucnopon, yriepon, 6op

10. Kakoe BemecTBO MPOMYIICHO B IETIOYKE TPEBpAIICHNN?
P— ... > H3POs — Ca3(POs)>
A. PH3 b. HPO; B. P>0s I. Na

11. Kaxoe cBOHCTBO jkeje3a He CBSI3AHO C €r0 MPUMEHEHUEM B KaUueCTBE IIaBHOIO KOHCTPYKIIMOHHOTO Marepuana
B HacTosiee BpeMsa?
A. BBICOKasi IPOYHOCTh
b. cepeOpucTsIii BET
B. crtocoOHOCTH 00pa30BbBIBaTh CIIIABBI
I'. nemeBu3Ha 1O CPAaBHEHUIO C IPYTUMH METallIIaMU

12. Kucnmopoa MOXHO pacIiio3HaTh:
A. 1o userty
b. no 3amaxy
B. BHecTH TIerolyto Ty4nuHY, OHA BCIIBIXHET
I. BHECTH TJICIONIYIO JIYYHHY, OHA TIOTYyXHET.

OtBeTnI
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 I I b ) B I r B b B

Kpurepun onenuBanus:
«5» - 17 — 19 Ganmnos
«4» - 12— 16 GannoB
«3» - 8 — 11 6annmoB
«2»- 7 6ansI0B U MeHee
KonTtpoabnas padora Nel



Bapuanr 1
Yactb A. TecToBble 3a1aHus ¢ BLIOOPOM OTBeTa
1. Yxaxute o01Iyr0 popmMyny aaKaHOB.
1) ChiHon+2  2) CiH2n 3) CiHan—2  4) CrH2n s
2.YxaxuTe K KakoMmy kiaccy otHocurcsi YB ¢ ¢popmynoit CHz — CHo— CHs
1) ankeHoB  2) ankaHoB  3) alKWHOB  4) apeHOB
3.YkaxuTe Ha3zBaHWe U3oMepa s BeniecTBa, Gopmyna kotoporo CHz3—CH=CH—CH3z
1) 2-metunOyren-2 2) 6yrun-1  3) Oyran 4) Oyren-1
4.YxaxuTe Ha3BaHHE TOMOJIOTa [T IeHTaueHa -1,3
1) 6yraguen-1,2 2) 6yramuen-1,3 3) nponaguen-1,2  4) nenramuen-1,2
5.Peaknus nerupupoBaHusi- 3T0 peakliys OTIIEIICHUS
1) BozbI 2) yrnepoaa 3) Bojopona 4) xyiopa
6.Yxaxure ¢popmyiy BemectBa X B rernouke npespamennii CHs — X — C2Hs
1) CO2 2)CoH2  3) C3Hs 4) CoHe
7.0mnpenenute, KOJIMIECTBO KOA(D(PHUITMEHTOB B pEaKIIMU TOPEHUS dTaHa
1)18 2)14 3)19 4)16

8.YcraHoBHTE COOTBETCTBUE MEX Ty (DOPMYIION BEIIeCTBa U KJIACCOM YIJIEBOJIOPOAOB, K KOTOPOMY OHO
MIPUHAJUICKUT

dopmysa BEIeCTBa Kitacc yrineBomopoios
A) C7H1e 1) ankeHbl

b) CsHuio 2) aJKUHBI

B) CeHe 3) apeHsl

I) C3Ha 4) ajikaHbI

Yacte b. 3aganus co cB000OHBIM 0TBETOM

9.Ilepeuncaute 00IACTH IPUMEHEHHS aJIKCHOB

10.Hanumure ypaBHEHHS] XUMUYESCKHX PEAKIUH IS CIICIYIONINX MPEBPALCHHUI

CaCz; — CoH2 — C2H3Br — CoHs Brz  Jlaiite Ha3BaHMs MPOJIYKTaM PEAKIIUU M YKQXKUTE TUIIbI PEaKLIUH.
Yacte C. 3apaua

11.BeiBeaute MoJekynspHyto ¢popmyiny Y B, MaccoBas 10515 yriepoJa, B KOTOpOM cocTasisieT 85,7%.
OTHOCHUTENbHAS UIOTHOCTh APOB 3TOTO BEIIECTBA 110 BOJOPOIY cocTaBisieT 14.

JdemoBepcus

Yactb A. TecToBble 3a1aHus ¢ BLIOOPOM OTBETA



1. Yxaxute 001yr0o GopmMyny aaTKeHOB

1) ChiHon+2  2) CiH2n 3) CiHan—2  4) CrH2n s

2.YKaxuTe K KakoMmy kiaccy otHocutcst YB ¢ ¢popmynoit C3He

1) ankaHoB  2) ankeHOB  3) alKWHOB  4) apeHOB

3.YkaxuTe Ha3BaHUE U3oMepa s Bemecta, popmyna kotoporo CHz - CH= CH — CHz — CHs
1) neatun-2 2) Oyran 3) 6yren-2  4) nentun-1

4.YxaxuTe Ha3BaHHE TOMOJIOTa IS IPOTaHa

1) 6yren 2) OytuH 3) aTan 4) npornex

5.Peakius merugpartaiyy - 5T0 peakus OTIICTIIICHUS

1) Bomopona 2) BOJIbI 3) xyopa 4) yrnepona

6.Ykaxute Gpopmyiy BemecTBa X B IEMOYKE MPEBPAIICHUN: KapOu Kanblusi — X — 3TCH
1) CsHe 2) CaoHo 3) C2H4 4) CzHs

7.0npenenure, KOJIMIECTBO KOXPPHUIIMEHTOB B PEAKIIH TOPSHUS TPOTTaHa

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

8.YcraHoBHTE COOTBETCTBUE MEXTy (DOPMYIIOH BEIIeCTBA M KJIACCOM YTIIEBOJIOPOJIOB, B KOTOPOMY OHO
MIPUHAJUICKUT

HasBanue BemecTBa O6mras dhopmyna yriieBoaopo/ia
A) ponux 1) CrHan+2

B) nenren 2) CnH2n

B) 6enzon 3) ChHon-2

I') 6yraguen -1,3 4) ChHans

Yacte b. 3aganus co cB000OIHBIM 0TBETOM

9.Ilepeunciute 00JaCTH MPUMEHEHUS aJIKAHOB

10.HanumuTe ypaBHEHHUS XMMHUYECKUX PEAKIIMHA JUTS CICAYIOIINX PEeBPaICHHMA

CH4— C2H2 — CeHe — CsHsNO.. [laiite Ha3BaHus MPOIYyKTaM PEaKUU U YKAKUTE TUIIBI PEaKIUi.

Yacts C. 3apaua 11. BeiBenute Monekysspuyto Gopmyny VB, maccoBast 101 yriepoaa v BOJAOPOAA, B KOTOPOM
coctaBistoT 84,21% u 15,79% . OTHOCUTENBHAS TUIOTHOCT NTAPOB 3TOTO BELIECTBA 110 BOAOPOY COCTABIISIET 28.

OtBeTsI
Nen/m | 1 BapuanT JemoBepcus Koanuectso
OanoB
1 1 2 1
2 2 2 1




3 4 4 1
4 2 3 1
5 3 2 1
6 2 2 1
7 3 2 1
8 A4B1B312 A3B2B4 13 1
9 [Tpon3BOACTBO MOTUMEPOB, [Tpon3BOACTBO CaxH, PE3UHBI, 2
pPacTBOPUTEIIEH, YKCYCHOU TUNOTpaCKOI KpackH,
KHCJIOTBI, 3TAHOJIa, CO3PEBAHMS OpPraHU4ecKUX COCTUHECHUH,
TUI0JIOB alleTUIICHA
10 1) CaCz + 2H20 — CoH2 + 1)2 CHs— C2H2+3H: p. 6
Ca(OH)2 p. mony4yeHus MOJTYYCHHS alleTHIICHA P.
areTuseHa p. ooMeHa paznoKeHus
2) CoHp+HBr — CoH3Br ? SCatly = CoHo
€H30J1
OpoMdTEH
p. TPUMEpH3aIN
p. IPHCOETMHEHUS 3) CoHe+HNO3 —CsHsNO2
(TmaporasoreHupoBaHUE) +H.0
3) CoHsBr+HBr — C2Hq Br2 2
HUTPOOEH30I1
TUOPOMATAH P. MPUCOSTUHEHUS
p. 3aMelieHus (HUTpOBaHUE)
(rugporaioreHupoBaHUE)
11 1) M(CxHy)=14 *2=28r/mMo1b 1) M(CxHy)=2 « 28= 56r/mo1b 3

2) v(C)=(0,857+28)/12=2mo0mH
3) v(H)=0,143+28/1 = 4mo1b
OtBet: Co2Hy

2) v(C)=(0,8421¢ 56) /12 =4mo1b

3) v(H)=(0,1579 * 56)/1 =8mob
OtBet: C4Hg

Kputepun oueHuBaHus:

«5» - 17 — 19 damios

«4» - 12— 16 damios

«3» - 8 — 11 6aoB

«2» - 7 OaJUIOB U MEHEE




KonTtpoabHnas padoraNe 2
1 BapuanT

YACTH A. Tecmoesvie 3a0anus c 66100pom omeema.
(2 6anma). BeriectBo, cootBetcTBytolee oomieit popmysae Cn(H20)m, oTHOCUTCS K Kiaccy:
A. AnpnernnioB.  b. Yriesonos. B. CnupTos. I'. KapOOHOBBIX KUCIOT.
(2 6anna). BemiecTBo, SBISIOMIEECS H30MEPOM TTPOTIAHATIS:
A. Ilponanon. b. [Iponanon—1. B. IIponanoBas kucnora. I'. Merunaranoar.
(2 6amna). ®opmyrna BemecTBa ¢ HanboJiee IPKO BEIPAKEHHBIMU KUCIOTHBIMHA CBOHCTBAMMU:
A.CH3:0H. B.CH3COH. B. CH3COOH . I'.C17H3sCOOH.
(2 6ama). BemectBo, 100aBieHE KOTOPOTO CMEIIAET paBHOBECHE B CUCTEME

CH3COOH + CHs#oH== CH3COOCH;3 + H.0
B CTOPOHY IIPOAYKTOB PEaKIIUN:
A. Bona. b. 'mapokcun natpusi.  B. Metumaranoar.  I'. Cepnast kuciorta (KOHIL.).
(2 6ama). BemecTBo, 411 KOTOPOTO HEBO3MOKHA PEAKIIMS «CEPEOPSIHOTO 3epKajIay:
A. I'moko3a b. Meranane.  B. Meranosn.  I'. MeraHoBas kuciora.

(2 6amma). Onpenenute hopmysbl BemecTB X 1 Y B IIENOYKE MPEBPAITEHUN:
+ NaOH + CuO
CoHsC——*> — X Y.

CI1eCTBOM Y MOXET pearupoBaTh:

Boma.  b. 'mapoxcun memu (11).  B. 'mapoxcun HaTpws. I'. Xmopwun sxenesa (111).

7. (2 6amra). Bun rubpuam3anuu 3JIEKTPOHHBIX OpOMTANIe aroMa yriepoja B BemiecTBe, (opMyrna KOTOPOTO
CH3OH:

A. sp’. B. .sp?. B. sp. I'. He rubpum3upoBaH.

8. (2 6amma). BemecTBo, MEX Iy MOJIEKYJIaMH KOTOPOTO CYIIIECTBYET BOJOPOIHAS CBSI3b:
A. byran. b. byranon — 1. B. Byranon — 2. I'. MetunbyraHoar.

9. (2 6amna). opmyna peakTHBa AJs PacllO3HABAHUS MHOTOATOMHBIX CIIMPTOB:
A. CuO. B. Cu(OH). . B. AQ20@wm. p-p)- I'. FeClzpop).

10. (2 6ayma). CriupT, mpu peakuuu 32r KOTOPOro ¢ U30BITKOM HaTpus BeiaeisieTcs 11,21 Bogopoaa, - 3To:
A. byranon—1.  b. Meranon. B. IIpomanoin — 1. I'. Dranomn.
YACTH b. 3aoanusn co c60000ubim omeemom. [IJifi CHIBHBIX YYALIMXCH

11. (8 6amnoB). CocTaBbTe YpaBHEHHs peaklUii O MPUBEAEHHON CXEME U YKAXKHUTE YCIOBUS UX OCYIIECTBIICHUS:
MeTaH ! aleTwieH 2 6enzon XJI0pOeH30 4 dbeHom.

12. (6 6amioB). CocTaBEYe CTPYKTYPHBIE POPMYJIbI OJHOTO W30Mepa M OJHOTO roMoloPa i 2 -MeTuI0yTanoia -1.
HazoBure Bce BemecTna.

13. (6 6amnoB). C KakMMH W3 TEPEUYHCICHHBIX BEIIECTB: THUAPOKCUA HATpHs, OpOMOBOJOpOJ, HaTpuii — Oyner
pearupoBath 3TaHoN? COoCTaBbTE ypaBHEHUSI BOZMOYKHBIX PEAKI[Uil M HA30BUTE BCE BEIIECTBA.

14. (4 6anna). CocTtaBbTe cxeMy mojydeHusi OyTaHomna-2 u3 Oyrana. Han cTpenkamMu mepexofoB YKaXXUTE YCIOBHS
OCYILIECTBIICHUS peakinii U (OpMyIbl HEOOXOAUMBIX IJIsi STOTO BEIECTB.

15. (6 6amnoB). Paccunraiite 06bEM Bomopona (H.y.), MOJY4E€HHOIO MPHU B3aUMOAECUCTBUHM 1,5 MOJIb METaHONa C

MCTAJUIMYCCKUM HATPUCM, B3ATBIM B JOCTATOYHOM KOJIMYCCTBC, CCIINU 00BbEMHAS J0JI1 BbIXOAa NPOAYKTa pCaKIInn
cocraBisgeT 85% ot TCPMUYICCKH BO3MOKHOIO.



JdemoBepcus

YACTH A. Tecmoegvie 3a0anus c 66100pom omeema.
1. (2 6amna). BemectBo, coorBercTBYMOMIEe obmieit hopmyne RCOOH, otHOcHTCs K Kiaccy:
A. AnpnierunioB.  b. KapOoHOBBIX KUCIIOT. B. Cnuptos. I'. Yrnesonos.
2. (2 6amra). BemectBo, sIBIISIFOIIEECS H30MEPOM YKCYCHOM KHUCIIOTHI:
A. XnopykcycHas kucinota. b. Dranon.  B. lumerunossiii a¢dup. I'. MeTunmeranoar.
3. (2 6amra). ®opmyiia BemecTBa ¢ HauOOJIEE SIPKO BBIPAKCHHBIMU KUCIIOTHBIMU CBOMCTBAMH:
A.CoHsOH.  B.CsHsOH. B. CH3COOH . I'.C15H3COOH.
4. (2 6amna). BemectBo, 100aBiIeHnE KOTOPOTO CMEIIAET PABHOBECHE B CHCTEME
CH3sCH:Br +F8~> CHsCH;OH + HBr
B CTOPOHY MPOJYKTOB PEAKIINU:
A. BpomoBomopona.  b. ['mapokcun HaTpusl. B. Cepnas kucnora.  I'. Dranou.
5. (2 6ayuta). BemiecTBo, /U1 KOTOPOTO HEBO3MOKHA peakiys ¢ ruapokcuaoM meau (11):
A.Tmoko3a b. Oranans.  B. Oranon.  ['. DTuineHrnukos.
6. (2 6amna). Onpenenure hopmyIbl BemecTB X U Y B IETMOYKE MPEBPAIICHUI:
+ H20 + H,0,Hg?*
CaC; —* X Y.
C BemecTBOM Y MOXET pearupoBaTh:
A.Bopma.  b. I'mapoxcun menu (11). B. I'mapoxcn HaTpus. I'. Xnopun xenesa (I11).

7. (2 6anna). Bun rubpuausamniy 3JIeKTPOHHBIX OpOUTaeit aToMa yriepo/a, OTMEUYSHHOTO 3BE3J0UKON B BEIIECTBE,
dhopmyna koroporo CH3C*OH:

A.sp®.  B. .sp’ B. sp. I'. He rubpum3upoBaH.

8. (2 6amma). BemecTBo, MEX Iy MOJIEKYJIaMH KOTOPOTO CYIIIECTBYET BOJOPOIHAS CBS3b:
A. Anetnned. b. benzoin. B. Ykcycnas kucnora. I'". Otunen.

9. (2 6amra). ®opMyia peakTrBa JJIs1 paCliO3HABaHUS aJIbJICTH/IOB:
A. CuO. b. Brapp) - B. AQ20 . pp)- I'. FeClzp-p).

10. (2 6ayma). CriupT, U3 1 MOJIb KOTOPOTO IIPH JACTHUApATANKA 00pa3yeTcs 42T 3TUIICHOBOTO yIiiepoja:
A. byranon—1.  b. Meranon. B. IIpomanoin — 1. I'. Dranom.

YACTH b. 3aoanusn co c60000ubim omeemom. [IJifi CHIIBHBIX YYALIMXCH

11. (8 6amnoB). CocTaBbTe YpaBHEHHs peaklUii IO MPUBEAEHHON CXEeME U YKAXKHUTE YCIOBUS UX OCYIIECTBIICHUS:
arerar HaTpus MeTaH 2 xnopMeran °  meramon JTUMETHIIOBBIN dPUp.

—>
12. (6 6annoB). Jlns npondHam cOCTaBbTE CTPYKTYpHbIE (POPMYIIbI 0JHOTD M38Mepa U OJHOIO TOMOJIOra U HA30BUTE
3TH BEIIECTBA.

13. (6 6annoB). C KaKMMH U3 NMEPEUUCICHHBIX BEIECTB: THAPOKCHU] HATpHsl, OpOMHas BOJA, IUMETHIIOBBIN 3¢up —
Oynet pearupoBath ¢penosn? CocTaBbTe ypaBHEHHs BOBMOXKHBIX peakinii. HazoBure Bce BeriecTna.

14. (4 6amna). CocraBbTe cxemy moJiydeHus (enosia u3 Oenzona. Han cTpenkamu mepexofoB YKaKUTE YCIOBUS
OCYIIECTBIICHUS peakuuii U GOpMyJIbl HEOOXOAUMBIX JUIsS STOTO BEIIECTB.

15. (6 GamnoB). Paccumraiite mMaccy ciao0XHOro 3¢upa, MOIy4€HHOro B pe3yabTare peakuuu 0,5 Moib yKCYCHOMH
KHUCJIOTBl C TaKUM K€ KOJMYECTBOM BEIECTBA METAHOJIA, €CIIM MaccoBas JIOJS MPOJIYKTA PEAKIUHU COCTABISET
60% OT TeopeTUYECKH BO3MOKHOTO.



OTBeThI:

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

KpuTepuu oneHMBaHUSA:
«5» - 17 — 19 6aioB
«4» - 12— 16 6aioB

«3» - 8 — 11 GamioB

«2»- 7 0aJJIOB U MEHee




HpOMe)KyTO‘lHaﬂ KOHTPOJIbHAsA paﬁoTa

CnH2nO  moryr

BemectBa ¢ o0meir  ¢gopmynoi

1 BapuanT
[Iponykrom  mpucoeamHeHuss  OpOMOBOJOpPOJAa K
IPOIIEHY SBJISAETCS:

OTHOCHTBCS K KJIACCy:
ITpoCTBIX U CIIOKHBIX 3UPOB;
KapOoHOBBIX KUCIIOT U aIbJACTHIOB;
AnpIerugoB U KETOHOB;
KapOOHOBBIX KHCIIOT U CIIOKHBIX 3PHPOB
BemectBo, popmyna koToporo
CH3-CH-CH2-C =0
| |
CHs H
Ha3bIBACTC:
2-MeTHIIOyTaHaIIb;
3-MeTHIOyTaHaIb;
MIEHTaHAJIb,;
TIEHTaHOH.
®dopMyITEl TOMOJIOTOB MIPEJICTABIICHBI B PSITY:
CoHs u CoHa;
CH>=CH-CH3s u CH3-CH=CH3;
CeHs 1 C2Hp;
CH3-CH,-CH2-CH3 u CH3-CH2-CHs.
N3omMepomM aMHHOATaHA SIBJISIETCSA:
aMUHOMETaH;
TMMETUJIAMUH;
STHJIAMUH;
2-aMHUHOTIPOTIaH.
B Buze nuc-, TpaHc- u3oMepa MOXKET CYIIECTBOBATH:
MIPOIIEH;
1,2-nuxnopaTaHn;
1,2-nubpomaTeH;
Oyren-1.
n-CBsI3b OTCYTCTBYET B MOJIEKYJIE:
0eH301I14a;
STHUJICHA;
STaHaNs;
3TaHoOJA.
B psay cniupToB: METHIIOBBIN, 3TUIOBBIN, MPOMHUIOBBIN
— TemIepaTypa KUIICHHUS:
YBEIINYMBACTCS;
YMEHBIIAETCS;
HE U3MEHSETCS;
CHauasa yBeIMYMBAETCS, 3aTEM YMEHBIIIAETCS.

. st

1-6pommnponas;

1,1-nubpomnponas;

2-OpoMITponaH;

2-OpOMITpOTIEH.

Anpaerusi OT KETOHa MOXHO OTJIMYHUTH C TOMOIIBIO
CJIEIyIOILIEr0 peareHra:

I'mppoxcun Hatpus;

AMMMaYHBIN pacTBOP OKcUja cepedpa;

Xnopun xenesa (I1);

ConsiHas Kucnora.

. YKaxuTe napy, Kaxkjoe BEIIeCTBO KOTOPOH COJAEPIKHT

rpynny —OH:

['muuepun, sTaHans;

VYkcycHast kuciota, OeH3011;
['moko3a, dheHor;

DTHIICHTINKOJIb, TUATUIOBBIN dhUp.

. JIBolicTBeHHBIE (DYHKLNU MPOSBIISIET KaXKJ10€ BEIIECTBO

naphl:
['1r0K03a U yKCYCHAsi KHCIIOTA;
['moko3a 1 MypaBbUHas KUCIIOTA;
MypaBbuHas KUCIOTa U TJIUIEPUH;
@DEeHOJ ¥ STUJICHTIUKOJIb.

. B cxeme npeBpaniennit

CoHs 5 CoHsCl 5 CHsOH
(opMyIIBI BEIIECTB X U y — 3TO COOTBETCTBEHHO:
HCIl u CH30H;
Cl, u KOH (Boamslii pacTBOp);
NaCl u H-0;
HCl u KOH (BoaubIii pacTBOp).
J71s )KUpoB U Mojrcaxapu0B XapaKTepHbl peakuu:
I'maponusa;
bpoxenus;
Orepudukanuy;
I'uppupoBanus.

. K IMPUPOIHBIM ITOJIMMEPAM OTHOCUTCA:

Pe3una;

Kpaxmaur;

Tedmnon;

Karmpos.

HOJINMEDPA, HOJIy4YEHHOTO peakiuei
MOJIMMEPU3ALIH, MOJIEKYJIIPHAs Macca MaKpOMOJIEKYJI:
MeHnb11e cyMMapHO#N Macchl MOJIEKYJ MOHOMEDOB;
PaBHa cymmapHO# Macce MOJIEKYJI MOHOMEPOB;

Bosbiie cymMmmMapHO#l Macchl MOJIEKYJ MOHOMEPOB;

Bce BapuaHTBI BO3MOKHBI.

JdemoBepcus



BemectBa ¢ obmeit popmynoit ChH20n0O2 moryt
OTHOCHUTHCS K KJIaccy:
ITpOoCTBIX U CIIOKHBIX FPHPOB;
ANbJeruioB ¥ KETOHOB;
KapOoHOBBIX KUCIIOT U allbJCTHIOB;
KapOOHOBBIX KHCIIOT U CIIOKHBIX 3PHPOB
AmuH, popMysa KOTOPOTro
CH3-CH - CH-CH3

| |

CHs NH
Ha3bIBaCTC:
2-MeTHi-3-aMHHOOYTaH;
2-aMUHO-3-MeTUJI0yTaH;
2-aMUHOIIEHTAH;
2-aMUHO-3,3- TUMETHIIIPOTIaH.
@DopMyITBl TOMOJIOTOB TIPEJICTABIICHBI B PSTY:
C2Hs u CoHo;
CH>=CH-CH3s u CH3-CH2-CH=CHpzy;
CsHs 1 C2H4;
CH3-CH2-CH,-CH3s nu CH3-CH>-CH=CHp>.
Nzomepom 1,3-mumeTnnOen3o1a He IBISIETCS:
PONUIOEH307;
1,2-mMMeTHI0EH301T;
STHIIOEH30T;
1,4-mumeTninOeH301II.
B Bume wmwmc-, TtpaHc-
CYIIIECTBOBATh:
MIPOITUH;
1,2-nuxnopaTaHn;
1,1-nuxnopaTeH;
OyTeH-2.
7-CBsI3b OTCYTCTBYET B MOJICKYJIC:
aleTUJICHA,;
YKCYCHOM KHCJIOTHI,
UKJIO0yTaHa;
STaHaJ.
B psgy ampaerumoB: mpomaHab,
METaHaJb — TEMIIEPATypa KUTICHHS:
YBEIMYNBACTCS
YMEHBIIIAETCS;
HE U3MEHSETCS,
CHauasa yBeJIMYMBAETCS, 3aTEM YMEHBIIIAETCS.

nu3oMepa MOXKET

JTaHalb,

. [ABoiicTBeHHbIE (QYHKUIMU MPOSBISAET

s

[IponykToMm mpucoequHEeHUss OpoMa K MPOIIEHY
SIBIISIETCA:

1,3-qubpommpornas;

1,1-nubpommpories;

1,2-qubpommpornas;

2-OpoMITponaH.

[lenTeH oOT meHTaHa MOMXHO OTIUYUTH C
MOMOUIBIO CJIEIYIOLIEr0 peareHTa:

AMMMaYHBIN pacTBOP OKcUja cepedpa;
BbpomoBoaopoaa;

PactBopa nepmanranara Kanus;

I'mppokcuna HaTpus.

. YKaxuTe mnapy, KaxJoe BEIIECTBO KOTOPOH

conepxurt rpymnmny —NHz:
I'nmunyn, anmanuH;

I'munepun, HUTPOOEH30IT;
AMHHO9TaH, (HeHoT;
2-aMUHOTIPOIIaH, (PYyKTO3a.
KaXJ10€e
BEIIECTBO TapHI:

bpyKTO3a U YKCYCHasi KUCIIOTA;
areTabJICTH/T ¥ TIIUIICPUH;
MypaBbHHAS KHCIIOTA W TJIUIUH;
[II0K03a U 3TUJICHIJIUKOJIb.

. B cxeme npeBpateHui

CoHs = CoHsCl 5 CoHsOH
(GhOopMyITBI BEIIECTB X U Y — 3TO COOTBETCTBEHHO:
HCIl u KOH;

Cl, » KOH (BoamsIii pacTBOp);

NaCl u H20;

HCl u H0.

Jlnst GeNKOB M TOJMCAXapUIOB XapaKTEPHBI
peaKiuu:

['maparanuu;

bpoxenus;

Orepudukanuu;

I'mnponusa.

. K IMPUPOIHBIM ITOJIMMEPAM OTHOCUTCA:

HUTPOIICILTION03a;
KEBJIap;

HEMJIOH;

TJIMKOTCH.
noJIuMepa,
MTOJIMKOHICHCAIUH,
MaKpPOMOJIEKY:
paBHA CyMMapHOH Macchl MOJIEKYJI MOHOMEPOB;
MEHbIIIE CyMMapHOU Macce MOJIEKYIT
MOHOMEPOB;
OoJIbIIIE
MOHOMEPOB;
BCE BapHAHTHI BO3MOXHBIL.

MIOJIy4EHHOTO
MOJIEKYJISIpHast

peakuuen
Mmacca

CYMMapHOﬁ MacCChbl MOJICKYJI



OTBeThI:

Bappanr | 1 | 2 | 3 | 4| 5|6 | 7|89 ]10 |11 |12 ]| 13 | 14 | 15
3|14 ,2 3|41 3|2 3 2 4 1 2 2
Hemo 4 |21 2|14 ]13]|2]|3]3 1 3 2 4 4 2

Kpurepuu onenuBanus:

«2» - ot 0 - 13 6amnos,

«3» - 0t13,5 1o 18,5 Oamnos,

«4» -0t 19 no 21 6amnos,

«5» ot 21,5 Oaytos.

IMacnopT (poHA2 OLEHOYHBIX CPEIACTB M0 XMMHUH

11 knace
Ne | KonTposmpyemblie pa3jaesibl (TeMbI) HanMeHoBaHMe OLIECHOYHOIO
/1 | AMCUMILIMHBI CpPeACTBa
1 | ba3oBble 3Hanus no xumuu B 10 kinacce BxonHas quarnHoctudeckas
paboTa
2 Crpoenue BenjecTBa. XUMHUYECKHE KonTponsHnas pabota Nel




peakuuu
3 TeopeTnueckne 0CHOBbI XUMUU KonTpossHas padoTa Ne2
4 XUMHUS U )KU3Hb HroroBas koHTpoIbHAS paboTa
BxoaHasi imarnocTuyeckas padora
Bapmuanr 1
Yacmy 1

Brumamenvro npouumatime xasicooe 3adanue (A1 — A7), uz uemvipex npeoioAHCeHHbIX 6APUAHIOE OMBENO8
8blbepume 0OUH NPABUTLHBLIL

1. Obmas popmyna nmpeaenbHbIX OAHOATOMHBIX CIIMPTOB:

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

4) CnH2n+:1COOH
2. B Mosiekynax aqKeHOB IJIaBHBIC CBS3H:



I)Tombkoo 2)lom ln 3)lou2n 4)c u 31 (WK eAUHOE K AIEKTPOHHOE 00IAKO)

3. Tomonor mans stanona: 1) MetaHans  2) MeTaH 3) metaHon  4) STHJIOBBIN CIUPT

4. BemecTBo, UIsl KOTOPOTO HUIET peakLys OKUCIICHUS:

1) Iponnan  2) Iuxsonponan 3) Meran 4) Auerusex

5. PeakTHB J11 Ka4eCTBEHHOTO OTIPENICNICHUS] TIIHIEPUHA!

1) amMuauHbIii pacTBOp okcuzaa cepedpa (1) 2) cniupTOBOM pacTBOp Hoja

3) runpokcua Meau (2) 4) pacTBOp epMaHraHara Kajaus

6. Oprannyeckoe BEIEeCTBO B BUI€ OECIIBETHOM KUIAKOCTH CO CBOCOOPA3HBIM 3aIlaxoM, IPUMEHSIEMOe /s
MOJTy4eHHUs1 H3PUPOB, BOJIOKOH, CBUHILIOBBIX OEIIHII, KWHOIUIEHKH, TSI O0PBOBI C BPEIUTEISIMH CEIbCKOTO
xo3siictBa: 1) CoHs OH 2) CoHa 3) CHs 4) CH; COOH

7. Monekynsipaas GopMysa yriaeBoIopo/ia, ecii MaccoBast 10Jis1 yriaeponaa B HEM 80%, MIIOTHOCTh HEU3BECTHOTO
BelecTBa 1o Bojopoay pasua 15: 1) CHs  2) CoHe  3) CoHsa  4) CoH2

Yacmo 2B 3a0anuu B2 na ycmanosnenue coomeemcmaus 3anuuiume 8 maoauyy yugpol 6b10panHbix 6amu
0meemos.

B1. VYcraHoBuTE COOTBETCTBUE MEXKY HA3BAHUEM

COeTMHEHUS U 00111Iei (OpMyIION TOMOJIOTHYECKOTO psijia, K

KOTOPOMY OHO TIPUHAJIICHKHUT.

HA3BAHME COEIMHEHUA OBIHIAS ®OPMVYIJIA
1) CnHan+2
A) 6yTuH 2) CnH2n
B) mukiiorekcan 3) CnHan 2
B) nponan 4) CrHan 4
I') 6yraauen 5) CnHan s
A b B r

Omeemom k 3a0anuio Bl sieisemcs nociedoeamenshocms yugp, KOmopas coomeemcmeyem Homepam
NPABUTILHBIX OMBEMO8.

B2. YkcycHas KucoTa pearupyer ¢

1) KkucnoposoM  2) METaHOJIOM

3) TUAPOKCHUIOM HATPUS

4) XJI0pOBOAOPOIOM

5) Hatpuem

6) okcunom yriaepona(IV) Orser:

Yacms 3C1. Hanumute ypaBHEHHS PEAKIMi, C TOMOIIBIO KOTOPBIX MOMKHO OCYIIECTBUTD CJICIYIOLINE
npespamenus: C;cHs — CoHs OH — CH3z COOH — CHz COONa

JdemoBepcus
Yacmo 1
Buumamenvno npouumatime xasxcooe 3adanue (A1 — A7), uz uemvipex npediodNceHHblX 6aPUAHMOE OMEemo8
gblbepume u 3anumiume 0OUH NPABUTLHBLU
1. CocraB aIkaHOB MOKHO BbIpa3uth cieayromeii popmynoit: 1) CaHon 2) CoHane2  3) CiHan-2 4) CaHon-6
2. ®ynkuoHanbhyto rpyniny —COOH conepixar:
1) ciuptel  2) ampaerunpl  3) KapOOHOBBIE KHUCIOTHI 4) apeHbl

3. l'omormor auis sTana: 1) aten 2) 3TUH 3)stanon  4) mMetaH
4. TonbKo JUIs CIUPTOB XapaKTEPHBI PeaKIINU:
1) ropenus 2) ruzpoiinsa 3) neruapatanuu 4) OpoxKeHU

5. PeakTuB 1151 Ka4€CTBEHHOTO OIPEIEICHUS albACT U/
1) amMuauHbIit pacTBOp okcuaa cepedpa (1) 2) cniupTOBOM pacTBOp HoAa



3) 6pomMHas Boga 4) pacTBOp IepMaHraHaTa Kajaus

6. Oprannyeckoe BEIeCTBO B BH/I€ OECIIBETHOH KUIKOCTH CO CBOCOOPa3HBIM 3allaxoM, IPUMEHIEMOE IS
MOJIyYEeHHUsI KayuyKOB, IUNIACTMACC, IyXOB, JaKOB, O€3IbIMHOTO [TOPOXa, B MEAUIIMHE, KaK J00aBKa K OcH3UHY: 1)
CoHs  2)CoHs OH 3) CHs 4) CHz COOH

7. Ilpu B3aumoieiicTBUM 12 r. IpeaebHOTO OJHOATOMHOTO CIIUPTA ¢ HATPUEM BBIJIEIUIIOCH

2,24 1. Bojopoaa. MonekynspHas Gopmyina cnimpta: 1) CHs OH; 2) CoHs OH; 3) CzH7 OH; 4)CsHe OH
Yacmys 2

B 3a0anuu B1 na ycmanognenue coomsemcmesus 3anuwume 8 maoauyy yugpul 6blOpaHHbIX
8aMu 0Meemos.

B1. YcraHoBHTE COOTBETCTBHE MEXKIy HA3BAaHHEM COCIMHEHUS U (OPMYIIOH
HA3BAHUE COEIMHEHUSA

DOOPMYIJIA
1) CeHs OH
A) 6yranon 2) C4Ho OH
b) macnsHast (OyraHoBas) KUCIIOTa 3) C4Hy COOH
B) nponanans 4) C;Hs COH
I') penon 5) CsH7 COOH

A b B r

Omeemom Kk 3a0anuto Bl saensemcs nociedosamenvHocme yugp, KOMopas cOOmeemcmeayen Homepam
NPABUNLHBIX OMEEMO8.

B2. Dtunen pearupyer ¢

1) kucnopomom 2) 6pomoMm  3) TUAPOKCHIOM HATPHS

4) XJ10pOBOJOPOIOM

5) HatpueMm

6) okcunom yriaepona(IV) Otser:

Yacmos 3
C1. Hanmmwmte ypaBHEHUS PEAKIIHA, C TOMOIIBIO KOTOPBIX MOXHO OCYIIIECTBUTH CJICAYIOIIUE IMPEBPAICHHUS:
CoHy — C2HsCl — C2Hs OH — CH3s COO C2Hs

BapwuanT 1

OtBeThl K 3a1aHusAM wacmu 1 (c BBIOOPOM OTBETA):

3ananue OtBer
Al 1
A2
A3
A4
AS
A6
A7

OTBeTH K 3aJaHUAM uacmu 2 (C KpaTKuM OTBCTOM).

N|h~ Wb W|DN




3aganue OrtBer
Bl 3213
B2 235

OneMeHTHI OTBETa 3aJaHus yacmu 3.

(Honyckaromces unvle opMyIUposKU omeema, He UCKANHCAIOUUE e20 CMbICIA.)
1) CoHs + H20 — C2Hs OH; 2) C2Hs OH + 20 — CHsz COOH+ H0;
3) CHs COOH + NaOH — CHz COONa + H0

[emosepcus

OTtBeThI K 3a1anusiM uacmu 1 (c BBLIOOPOM OTBETA):

3aganue OtBeT
Al 2
A2 3
A3 4
A4 3
AS 1
A6 2
A7 3

OTBeTHI K 3a1aHUSIM yacmu 2 (C KpaTKUM OTBETOM).

3aganue OtBer
B1 2541
B2 124

OneMeHTHI OTBETAa 3aJaHus uacmu 3.

(Lonyckaromces unvle hopmynuposxku omeema, He UCKadicaowue e2o CMolcid.)

1) C;Hs + HCI — CoHsCl; 2) C2HsCl+ H,O — C;Hs OH + HCI;
3) C2Hs OH + CH3 COOH — CH3 COO CzHs + H;0

Konrpoabnas padora Ne 1

1 BapuanT
1. Peakuus, ypaBHenue koropoit 2KOH + H2SO4 = K2SO4 + 2H20 + Q, sBisietcs
A. DHIOTEpMHUYECKOH, 0OMEHa; B. O6MmeHa, HK30TepMUYECKO;
b. O0MeHa, KaTaITUTUYECKOI; I'. T'ereporennoit, ooMeHa.

2. K OKHCIUTENBEHO-BOCCTAHOBUTEILHBIM OTHOCHTCS peaKkuus, YypaBHCHUC KOTOpOﬁ:
A. CoHs + Hz = CoHeg; B. CaO + H,0 = Ca(OH)2;
B. NaCl + AgNOs = AgCl| + NaNOsg; I'. CH30OH + HCI = CHsCI + H20.

3. Cymma k03(h(pUIIMEHTOB B COKpPAIIEHHOM MOHHOM YPaBHEHUH MEX]y pacTBOpaMu Xjopujaa 6apus u cynbdara
HaTpUs paBHa:

A. 6; b.5; B. 4, I.3.
4, CokpallleHHOE HOHHOE ypaBHeHue peakiuu 2H* + SiOs% = HySiO3] cooTBeTCTBYET B3aUMOIEHCTBHIO MEXKILY:
A. SiO; u H20; B. Na SiOs(p-p) u HCI; B. H2SO4 u SiOg; I'. CaSiO3 u H2SO,.

5. lM'uaponuzy nmoasepraercs:
A. I'moxko3a; B. [loBapenHas cob;



b. Ms1io0; I'. CepHas kucnora.

6. C HanMeHbIel CKOPOCTHIO MPH KOMHATHOM Temreparype OyeT UITH peaKiys UHKa:

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

B. C 11%-ubmm pactBopom HCI; I'. C 20%-ub1M pactBopom HCI.

7. Xumuueckoe paBHoBecue B cucreme CHs + HoOp) <> 3H2 + CO — Q cmemaercss B CTOPOHY IMPOJIYKTOB
peaKIuu mpu:

A. IloBbI11IEHUM 1aBJICHMS; B. IloBbiieHNy TEMIEpaTypsl;

b. IloHmxeHnn TeMiiepaTypsl; I'. Ucnionbp30BaHuM KaTaIM3aTopa.

8. lllenmounyro cpemy UMeeT BOJHBINA PacTBOP coiH, (hopMysia KOTOPOIA:

A. AlCls; B. KNOs; B. KoCOs3; I'. FeCls.

9. CocraBpTe ypaBHEHHE pEaKIMH B3AaMMOICHCTBUS MarHus C COJSHON Kucnotoil. [lalite monHYyIO
XapaKTEPUCTUKY TaHHOW PEaKIUH 110 BCEM U3yYEHHBIM IIPU3HAKAM.

10. Jlns yBenwdeHUs CKOPOCTH XMMHUYECKOW peakiuu B 64 pasa (TemmepaTypHbId KOAPQOUIUEHT Y=2) HaI0
TOBBICUTH TEMITEPATYypPy:

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

11. ®opmynbl rpymIbl HOHOB, KOTOPBIE HE MOTYT OJHOBPEMEHHO CYIIECTBOBATh B PaCTBOPE:
A. AP, CI, NO3", Na'. B. Na*, NO3", K*, SO4%.

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

12. BzauMmo ielicTBHE HATPUS C BOJIOH SIBJISICTCS PEAKIIHCH:
a) PK30TePMHUYECKOH, COCTMHEHUSI, 00paTUMOM;

0) PK30TEPMHYECKOM, 3aMEIICHUS, TETEPOTCHHOM;

B) SHJIOTEPMHUUYECKOM, 3aMEIIICHUSI, HEOOPAaTUMO;

T') SHIOTEPMHUYECKOMN, 0OMEHA, TOMOTCHHOM.

13. Xumnuaeckoe paBHoBecue B cucreme CsHio <> CsHg + H2 — Q B HambombIieit cTeneHn MOXKHO CMECTHTH B
CTOPOHY MPOJIYKTOB PEAKIIUHU TIPH:

a) MOBBIIICHUH TEMIIEPaTyphl U TMOBBIIICHUH JTABICHUS;

0) TIOBBIIICHUH TEMITEPATYPhI U IOHW)KCHUH JTABJICHUS;

B) TIOHM)KEHUH TEMIIEPATyphl U TIOBBIIICHUH JIABJICHHS,

I') IOHWKCHUHU TEMIIEPATYPhbl ¥ MMOHKCHUH JTaBIICHUS.

14. Kakoe ypaBHEHHUE OTHOCHUTCSI K PEAKIIUU COCTMHCHHUSI?
a) 2NaOH + MgCl; = Mg(OH). + 2NaCl B) CaCOz = CaO + CO;

r) K20 + H,O = 2KOH 6) Mg + 2HCI = MgCl, + H>
JlemoBepcust
1. Peakius, ypasuenue kotopoit CHs + Clo — CH3Cl + HCI, sBnsiercs:
A. 3amMenieHus, TOMOT€HHOM; B. 3aMelienus, reTeporeHHOIM;
b. 3amMerenus, 5K30TEPMUIECKOIA; I'. 0OMeHa, KaTaIMTHYECKOM.
2. K OKHCIUTETBHO-BOCCTAHOBUTEILHBIM PEAKIMSIM HE OTHOCUTCS:
A. CH4 + 20, — CO2 + 2H20; B. K20 + H,0 = 2KOH;
B. CoH2 + 2Br2 — CaH2Bro; I'. 2KMnO4 = KoMnOg4+ MnO2 + Oa.

3. Cymma k03¢pGHUIHMEHTOB B COKpAILIEHHOM HOHHOM ypaBHEHUHU Mexay xjopuaoMm xenesa (1) u rugpokxcuiom
KaJus paBHa:
A. 6; b.5; B. 4; I.3.

4. Coxpamientnoe nouHoe ypaBHenue peakiun NHz™ + OH™ = NH3t + H2O cooTtBeTcTBYeT B3aMMOAEHCTBUIO
BEIIECTB, (OPMYJIbI KOTOPBIX:

A. NH«Cl u H20; B. NHs u H20;

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

5. 'maponu3y He moaBepraercs:

A. Aueret HaTpHs; B. Dranou;
b. Xnopun uunka; I'. Kup.




6. IIpy NOBBIICHAY JABJICHHS PABHOBECHE CMECTHTCS B CTOPOHY IIPOJAYKTOB PEAKIHHU B CJIy4ae CUCTEMBI:
A. H2 + Br2 «> 2HBr; B. PCls¢) <> PCl3(r) + Cly;
b.C+ CO2 < 2CO; T. CO + Cly <> COClyp.

7. KucinotHyro cpeay UMeeT pacTBOp COJH, popMyia KOTOPOU:

A. KCI; B. ZnSOy; B. Na;COs; I'. NaNOs.

8. Ilpu mnossimenuu Ttemnepatypsl Ha 30°C (Temmeparypsblii kKod3(dduuumeHT y=2) CKOpOCTh peaKnuu
YBEIUYUBACTCS:

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

9. CocraBpTe ypaBHEHHE pEaKIMH B3aMMOJCWCTBHUS PACTBOPOB cyib(ara MarHus u xiopuga Oapus. [laiite
MOJTHYIO XapaKTePUCTUKY TaHHONW XUMUYECKOW PeaKluy 10 BCEM M3YUCHHBIM KIACCH(PHKAIIMOHHBIM MPU3HAKAM.

10. ®opmyItbl TPYIITEI HOHOB, KOTOPBIE MOTYT OJTHOBPEMEHHO CYIIECTBOBAThH B PACTBOPE:

A. 8032', K*, 8042', H*; B. K*, F82+, OH-, 8042';

B. APF*, Na*, OH", CI; I'. K" Ba?*, OH", NOs..

11. T'oMOTeHHOM ABJISIETCS PEAKITHSI:

a) ropenue gocdopa 0) peakus Mexay okcuaom docdopa (V) u Bogon

B) okucieHue okcuna azota (1) kucnmoponom 1) peakuust MeXy MEJIOM U COJSTHOM KMCIOTOMN

12. B3zaumoeiictBrue Mex 1y okcuoMm Meu (11) BogopoioM siBisieTcst peakiuei:

a) 3aMeIleHus, KaTAIUTUYECKOM, TOMOTE€HHOT; 0) oOMeHa, reTepoTreHHO, HeKaTaTUTHUECKON
B) COETMHEHUS, 0OpaTUMOM, T€TEPOreHHOM’; T') 3aMelleHus], TeTePOreHHOM, HEOOPaTUMOH.
13. Ipu NOBBIIIEHUH JABJICHUS] PABHOBECHE CMECTUTCSI B CTOPOHY MTPOJIYKTOB PEAKIHH B CUCTEME:
a) H, + Bro <> 2HBr; 0) PClsiy <« PClyy + Cly;

B) C + CO2 « 2CO; r) CO + Cl2 &> COClyp.

14. BzammonelcTBUE CEPHON KUCIOTHI M THAPOKCHIA AITFOMUHUS OTHOCUTCS K PEAKIIUH

a) oOMeHa 0)3aMeIIeHHs B) Pa3JiOKCHHUSI T) COCAMHEHUS

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

Kpurepun oueHuBanus
«2»-0r010606
«3»-0r71096

«4» -10-12 6

«5» 14-156

KonTposbsnas padora Ne2
BAPHUAHT 1
YACTDB A
Ilpu eévinoanenuu 3a0anuil 3moii wacmu (Al- A13) evidepume moabKo 0OUH U3 YEMBIPEX NPEOSIOHCEHHBIX
eapuanmoe omeema.




A 1. Ykascume nomep nepuooa u zpynnsl, 6 KOMOPHIX PACHON0HCEH KPEMHUIL

DHILIV )1, IV AV, 1 4) 11, 11
A 2.00mee konuuecmeo 11eKmMpoHo8 6 amome Xaopa
1)8 2)7 3) 35 4) 17

A 3.3apsad adpa amoma maznus u e20 OMHOCUMENbHAA AMOMHAA MACCA:

1) +39; 12 2) +12; 24 3)24; + 19 4)2;+24+12;24

A4. Hememannuueckue ceoticmea y 31emeHmog A zpynn ycuiausaromcs
1) CJICBA HAIIpaBO U B I'PpYyIIIiax CBEPXY BHU3 2) CIIpaBa HAJICBO M B I'PYIIIIaxX CBEPXY BHU3
3) chpapa HaJeBO U B TPYIIIAX CHU3Y BBEPX 4) cieBa HalpaBo U B TpyIIax CHU3Y BBEPX

A5. B kakom pady xumuuecKkue 371eMeHNblL PACHOJI0HCEHbL 8 NOPAOKE 603PDACHAHUA 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 neiimponos 6 adpe amoma *°K paeno
1) 19 2) 20 3) 39 4) 58

A7. B kakom psady Haxo0amcsa monbko Hememasivl:
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 (hopmynst 6euiecne moavKo ¢ KOGANEHMHOU NONAPHOU C8A3bI0?
1) Cl,, NHs, HCI 2) HBr, NO, Br2  3) H2S, H20, Sg 4) HI, H2O, PHs

A9. Kpucmannuueckyro cmpykmypy, H000OHYI0 CMPYKmype aimasd, umeem
1) kpemueseM SiO2 2) oxcun Hatpus NazO 3) okcun yraepoaa (1) CO 4) 6ensriit hocdop Ps
Al0. Kakue u3 ymeepicoenuit o ouccouuayuu 0CHOBAHUIL 8 600HBIX PACMEOPAX 6ePHbL?
A. Ocnosanus 6 600e ouccouuupyrom na Kamuonovt memasna (uiu nodoonvti um kamuon NHz*) u cuopoxcuo

anuonwvt OH ~.
b. Hukakux opyzux anuonos, kpome OH-, ocnosanus ne oopasyom.

1) BEpHO TOJIbKO A 2) BepHO ToJibko b 3) BepHBI 00a yTBepkeHus 4) 00a yTBEpKIeHUS HEBEPHBI

All. Kakas u3 npueedeHHblX peaKyuii He OMHOCUMCA K PeaAKUUAM UOHHO20 00meHna?
1) Ba(NOz3)2 + Na2SO4 = BaSO4 + 2NaNO3
2) KOH + HCI = KCI + Hz0
3) 2KMnO4 = KzMnO4 + MnO; + O;
4) LipSOs + 2HNO3 = 2LiNO3 + H20 + SO

AIl2. Tonvko okucnumenvhle c60iicmea nposeisaen

1) cynbun Hatpust 2) cepa 3) cepHasi Kuciota 4) cynb(uT Kanus

AI3. Ha cmeuwgenue xumuyeckozo pagnosecus 6 cucmeme N + 3H> == 2NH;+Q
He 0Ka3bleaem GIUAHUSA

1) TIOHUKCHUEC TCMIICPATYPhLL 2) MNOBBINICHUEC JAaBJICHUA

3) YAAJICHUEC aMMHaKa U3 30HbI pCaKIUU 4) MMPUMCHCHUC KaTaJIn3aTopa



Yacmos B
Omeemom K 3a0anusam wacmu B asgnaemca naéop yugp unu yucno
B 3a0anusx BI-B4 na ycmanoenenue coomeemcmeus K Kaxcooil ROZUUUU NEPEO20 CMO0uya noodepume
coomeemcmeyrouyro no3uyuio eémopozo. (Llugpor 6 omeeme mozym nosmopamaucsy).

Bl1. Ycmanoeume coomeemcmeue Me;»wy HA36aAHUEM XUMUYUECKO20 COCOUHECHUSA U BUOOM CEA3U AMOMOB 68
9MOM COCOUHECHUU.

HA3BAHUWE COEJIMHEHUA BU/ CBA3N
A) 1uHK 1) wounas
B) asor 2) merammmueckas
B) ammuax 3) koBanenTHas HOJISIpHAs
I XJIOpUJ KaJbIUs 4) kosanentHas HETIOJISIpHAs

B2. 50 2 caxapa pacmeopunu ¢ 100 2 600b1. Maccoseas 0015 caxapa 6 noiy4eHHOM PACmeope pasHa
%. (Omeem 3anuwiume ¢ MOUHOCHLBIO 00 UEJIbIX).

B3. Yemanosume coomeemcmeue mesxcdy ypaguenuem peakyuu u 6euiecmeom-oKucaumenem,
yuacmeyouium 6 OaHHOI peaKyuu.

YPABHEHUE PEAKIIMM OKUCJUTEIb
A) 2NO + 2H; = Nz + 2H,0 D H,
B) 2NH; + 2Na = 2NaNH; + H; 2) NO
B) H, + 2Na = 2NaH 3 N,
I') 4NH; + 6NO = 5N; + 6H,0 4) NHs
BA.
Ycemanosume coomeemcemeue mercoy convio u peakyueil cpeovt 8 ee 600HOM pacmeope.
CO.J1b PEAKIIVSI CPEJIbI
A) HUTpAT Oapus 1) xucnas
B) xnopux xenesa (I11) 2) wneiirpanbHas
B) cylb(haT aMMOHHUS 3) wenounas
) anerar xanus
Yacre C

( OTBeT 3aNMIIMTE C MOJHBIM 00bSICHEHHEM)
Yo Takoe CKOPOCTh XUMHUYIECKOW PEAKIHH, OT KaKUX (haKTOPOB OHA 3aBHUCHT, MPUBEIUTE MPUMEPbI U3 KU3HM (
IPUPOHBIX SIBJEHUM, BBITA JIOJEM, MTPOMBIINIJIEHHOCTH).

Ouyenusanue:

Yacmov A — npasunvhulii omeem 1 6ann

Yacms B— B1,B3,B4 — 2 6anna 6e3 omuoku. 16ann — lowmuoka
B2 —1 6ann

Yacms C - 3 6anna

Makcumanvroe Koaruuecmeo 6annoe: 23



1)

23-226anna — «5»
21- 16 — «4»

15 -11-«3»
Menee 10 — «2»

JdemoBepcus
YACTDb A
Ilpu eévinoanenuu 3a0anuit Imoi wacmu (Al- A13) evidepume moibKo 0OUH U3 YEMBIPEX NPEOSIOHCEHHBIX
eapuanmoe omeema.
A 1. Ykasrcume nomep nepuooa u 2pynnovit, 8 KOmopvix pacnoioicen 2epmanuil

LIV )1, IV 3) IV, IV 4) 1V, I
A 2.06uee Konuuecmeo 31eKMPOHOE 8 AMOMe MblULbAKA

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

A 3.3apsao adpa amoma ghocghopa u e2co omuocumenbHan 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 omoasamo 31eKmpombl

1) ocnaGesaer 2) Bo3pacraet 3) He u3MeHseTCs 4) U3MEHSETCS TePUOTHIESCKI
AS. B kakom psady xumuuecKkue 31emMeHmul paAcnonoHceHvl 6 NOPAOKe 603PACMAHUSA UX AMOMHO20 paouyca?

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

A6 Yucno neiimponos ¢ aope amoma ‘%S pasno

16 2)32 3)12 4)24

A7. B kakom psady Haxo0amcsa moavko Memaiivl:

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

A8 Kosanenmmuan nenonapnasn ceéa3v peanu3yemcs 6 cOeOUHeHuu
1) cros 2)P.0s 3)SO, 4)F»

A9 Monexkynapuyrw KpucmaiiuuecKkyro peuiemKy umeem Kaxcooe u3 08yx 6euiecmae:
1) rpaduT u anMas 2) KpeMHHI U 101

3) xyop u okcup yraepoaa (1V)  4) xmopuzg 6apust u okcuj 6apus

A10 Kaxue u3 ymeepotcoenuil 0 ouccouuayuu Kuciom 6 600HbIX pacmeopax eeprut?
A. Kucnomul 6 600e ouccoyuupyrom na kamuouwt 600opooa H *u zuopokcuo anuonsr OH ~.
b. Hukaxkux opyzux kamuonos, kpome H* , kuciomuwt ne oopazyrom.

1) BEpHO TOJIbKO A 2) BepHO Tonbko b 3) BepHbI 00a yTBepkaeHus: 4) o0a yTBep:KIeHUS HEBEPHbI
All Peaxuyus, ypasnenue komopoii CaCOz + CO2 + H20 = Ca(HCOs)2, sensemca peakyueii

1) o6mena 2) coenuHeHusT  3) pasnokeHus 4) 3aMenieHus

A12 Kak OKHCJIHNTE]b cepa BLICTYNIACT B PEAKIHH €

1) xjopoM 2) kuciopogoM  3) 6pomom  4) xene3om

AI3 Pasnosecue peakyuu CaCO3; == CaO + CO2 — Q cmewaemcn eénpaso npu



l) YMCHBIICHUHU TCMIICPATYPhI U YBCIIMUCHUUN JaBJICHUSA
2) YBCJIMYCHHUU TCMIICPATYPbl U YMCHBIICHUHN JJaBJICHUSA
3) YBCJIMYCHHUU TCMIICPATYPhI U YBCIIMYCHHUU NABJICHHUA

4) YMCHBIICHHUU TEMIICPATYPBI U YMCHBIICHUHN TaBJICHUS

Yacmos B
Omeemom K 3a0anuam vacmu B asenaemca nadop yughp unu yucno
B 3a0anusx BI-B4 na ycmanoenenue coomeemcmeus K Kayxcooil HO3UUUU NEPEO20 CHMOAOua noodepume
COOMEEmMCmeyIouyio no3uyuIo 6mopozo. (L{ugpor 6 omeeme mozym noemopamucs).

BI1 Bl. Ycmanoeume coomeencmeue mexicoy Ha3eanuem XumMudecKkozo cOeOUHeHus U 6UOOM CéA3U AmoMos 6
IMOM COeOUHEeHUU.

HA3BAHUE COEJIMHEHUA BUJI CBA3AN
A) menp 1) vonnas
b) OpoMm 2) merammueckas
B) sranon 3) koBanenTHas TOJISIpHAS
) XJIOPUJ KaTbIIHs 4) kosanentHas HEMOJISIpHAS

H) BOJa

B2 122 coau pacmeopunu ¢ 100 2 600vl. Maccosasn 0014 conu 6 noay4eHHOM PAcmeope pasHa
%. (Omeem 3anuwiume ¢ MOYHOCHbIO 00 UEIbIX).

B3 Ycemanoeume coomeemcmeue mesxicoy ypagnenuem peakuyuu u hopmynoi eeuiecmea, KOmopoe 6 OaGHHo
Peakyuu A6131emca OKUCIumesnem.

YPABHEHWE PEAKIINA OKWUCJINTEIb
A) HaS + 1, =S + 2HI 1) NO;
B) 25 +C=CS; 2) HaS
B) 2S03 + 2Kl =1 + SO + K>SO4 3) HI
I) S+ 3NO; = SO0z + 3NO 4) s
5) SO3
6) I,

B4. Ycmanoeume coomeemcmeue mexcoy Hazeanuem 6euiecmea U cpedoil e2o 600H020 pacmeopa

HA3BAHUE BEHIECTBA CPEJIA PACTBOPA
A) cynbdar uHKa 1) xucnornas
b) HUTpaT pyouaus 2) HeHTpanbHas
B) bTopun Kanus 3) wenounas

) ruzpodocdar HaTpus



Yacre C
( oTBeT 3aNMIINTE € MOJHBIM 00bAICHEHHEM)

Yto Takoe CKOPOCTh XUMHUYECKOW PEaKIMH, OT KaKUX (JaKTOPOB OHA 3aBUCHT, MPUBEIUTE MPUMEPDI U3 KIU3HH (
INPUPOJHBIX ABJEHWUMU, BBITA JIOJAEU, IIPOMBIINJIEHHOCTH).

Ouenusanue:

Yacmov A — npasunvhuiii omeem 1 6ann

Yacme B— B1,B3,B4 — 2 oanna 6e3 omuoku. 16ann — lomuoka
B2 —1 6ann

Yacms C - 3 6anna

Makcumanvnoe Koauuecmeo 6annoe: 23

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

OTBETHI:
No Bapuanm 1 Jemosepcus
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.CKOpOCTh XUMHUUYECKOM peakiuu ONpeneseTcss N3MEHEHUEM
KOJIMYECTBA PEArupyrolluX BELIECTB WM MPOJYKTOB PEAKLUU
3a eIMHUIYYy BPEMEHH B €JMHULIE 00beMa.
2.CKOpOCTh 3aBUCHT OT:
[Ipupoipl pearupyrommx BemecTs;
KoHnenTpauuu pearupyromux BeuiecTs
Temneparypsl
KaranuzaropoB/MHrHOUTOPOB
3.IIpumepsl




HUTorosasi KOHTpoJILHAsA padoTa
Bapuanr 1

1.Bce TeJia :KMBOI M He;KHUBOW MPUPOABI CXOAHBI HA00pPOM

1) 6enkoB  2) XMMHYECKUX 3JIEMEHTOB 3) HYKJIEUHOBBIX KUCJIOT 4) bepmeHTOB
2. Kaxkyo poJib HIpPalOT B KJIeTKe HOHbI KAJIUA U HATPUA?
1) sBnsitOTCS OMOKaTaIM3aTOpaMu 2) y4acTBYIOT B POBEACHUU BO30YXKICHUS
3) obecrieunBarOT TPAHCHIOPT T'a30B 4) criocoOCTBYIOT MIEPEMEIIICHHUIO BEIIECTB Yepe3 MEMOpaHy

3. Kakoii XuMH4YeCKHH 3JIEeMEHT, B BH/i€ HOHA B 00JILIIUX KOJHNYECTBAX BXOJAHUT B COCTAB LIIUTOIJIA3MbI
KJIETOK, I'Ji€ ero
CYyLIECTBEHHO 00JIbIIe, YeM B MEeKKJICTOYHOM KMIKOCTH U IPUHUMAET HENMOCPeACTBEHHOE Y4acTue B

¢dopmupoBanum

NOCTOSTHHOM PAa3HOCTH 3JIeKTPUYECKUX MOTEHINATO0B, 10 Pa3Hble CTOPOHbI HAPYKHON MJIa3MaTHYeCKO
MeMOpaHbI

HH 2)0 3)N 4)C 5)S 6)Fe 7) Ca Mg 9) K 10)Na 11)zZn 12)
P
4. Kakue opraHuveckue coeJUHEHHUS CO/IeP:KATCS B KJIeTKe B HaudoJibleM KojudecTse (B % Ha cbIpylo
Mmaccy)
1) yrineBo bl 2) munuapl  3) Oenku 4) HyKJIEUHOBBIE KUCIIOTHI

5. Kakas 0CO0EHHOCTb CTPOEHHSI MOJIeKYJbl BOAbI ompeneasierT cnenuduyeckrue CBOCTBA M
OMO0JIOTNYECKYI0 POJIb
1) HeGombII0H pa3mep 2) NOJIIPHOCTH MOJIEKYJIBI 3) BbICOKas MOABUKHOCTh
. beJIKH OTHOCAT K rpymnie 0MONoJMMepoOB, TAK KaK OHM:
1) oTuarotcst OOBIIMM pa3HOOOpa3ueM 2) UrparoT OOJIBIITYIO POJIh B KIETKE
3) cOCTOSIT U3 MHOTOKPATHO MOBTOPSIOIIUXCS 3BEHHEB 4) UMer0T OOJIBIIYIO0 MOJIEKYISIPHYIO MacCy
7. CniocoOHOCTH MOJIEKY.JI Oesika 00pa30BaTh COeJUHEHUS C APYTMMH BellleCTBAMHM OIpe/iesisieT uxX
pyHkuuo
1) TpaHCTIOPTHYIO  2) DHEPTETUYECKYIO 3) COKpaTUTENbHYIO 4) BBIICTUTENbHYIO
8. B kakoM ciiyuyae Bce mepe4yMc/IeHHble XMMHYECKHe COeJUHEHMS SIBJIAKTCH OeakamMu?
1) caxapo3a, UHCYIUH, Ypalui 2) (heHMNaTaHUH, TIIOKAroH, METCHH
3) rmoko3a, GpyKTo3a, TIIMKOTeH 4) kaTtanasa, TJTFOKaroH, KepaTuH
5) pubo3a, THMUH, aKTHH 6) alieHuH, TUMHH, TYaHUH
9. JInnuabl pacTBOpsIlOTCA B 3QUpe, HO He PACTBOPAIOTCS B BOJIe, TAK KAK OHH
1) sBAAIOTCS MOAMMEPaMH  2) COCTOST U3 MOHOMEPOB  3) ruapodoOHbIe 4) ruapouabHbIE
10. B mosexyae JIHK Tpu pacnojioKeHHBIX PsiIOM HYKJICOTH/AA HA3BIBAIOT
1) Tpuretom 2) reHOM 3) reHomMoM 4) TEeHOTUIIOM
11. IIpyHOMI KOMIJIEMEHTAPHOCTH JIEKUT B OCHOBE B3aUMO/1eiiCTBUSA
1) aMUHOKHCIIOT ¥ 00pa30BaHUs MIEPBUYHOM CTPYKTYPhI OeJika
2) HYKIJICOTHUIOB U 00pa3zoBaHMs JAByIenodeyHor Mosekyibl JJHK
3) rroK03bI M 00pa30BaHUsT MOJICKYIIBI MTOJIUCAaXapu/a KIETUaTKU
4) rIMieprHa U )KUPHBIX KUCJIOT M 00pa30BaHUs MOJICKYIIBI JKHUpa



12.Kakoii mpoueHT HyK/J1e0THA0B ¢ HUTO3UHOM coaep:kuT JTHK, eciiu 10151 ee aeHUHOBBIX HYKJI€0THI0B
cocraBjser 10%"?

1) 40% 2) 45% 3) 80% 4) 90%
13.Bbi0epuTe Tpu NpaBUJIbHBIX 0TBeTa U3 mecTH. KakoBbI cBoiicTBa, cTpoeHne M GYHKIMH B KJIeTKe
NoJIUCAXapua0B?
1) BBINOJHSIOT CTPYKTYPHYIO U 3al1acarollylo YHKIUHU  2) BBIIOJHSIOT KATAIUTUUECKYIO U TPAHCIIOPTHYIO
byHKIIH
3) COCTOSIT U3 OCTATKOB MOJIEKYJI MOHOCAaXapHI0B 4) cOCTOSIT U3 OCTATKOB MOJIEKYJI aMUHOKHUCIIOT
5) pacTBOPSIIOTCS B BOJIE 6) HE PacCTBOPAIOTCS B BOJIE

14. BoiOepuTte Tpu npaBHIIbHBIX 0TBeTa U3 mecTH. Kakue U3 coeinHeHNi y4acTBYIOT B 00pa30BaHUH M-
PHK.

1) HyKJIEOTHABI 2) aMuHOKHUCIOTH 3 ) skupHble kKucnotel  4) JIHK  5) riuuepun 6) pubo3za
15. YeraHoBHTE COOTBETCTBHE MEKIY NPU3HAKOM U Ha3BaHMEM HYKJIEHHOBOW KHCJIOTHI, 1151 KOTOPOii OH
XapakTepeH
[Ipu3Haku HyxienHoBbIE KUCIOTHI
a) UMEET JIMHEHHYIO CTPYKTYpPY 1) JHK
0) UMEeT 3' -KOHEI[ U 5’ -KOHEII 2) PHK

B)UMEET BOJIOPOJHBIC CBSI3U MEXKY a30THCTHIMUA OCHOBAHUSIMH
T') BBIIIOJIHSET CTPYKTYPHYIO (DYHKIUIO
1) MOXET OBITh 3aMKHYTa B KOJIBIIO
€) sIBJIIeTCSl MaTpULIeH AJisl CUHTe3a Oenka
) 00pa3yeT HyKJICOCOMHYIO HUTh
3) y4acTBYyeT B CHHTe3€ Oerka
16.Haiigute Tpu OmMMOKM B NPUBEIEHHOM TEKCTe. YKAKUTe HOMepa INpelioKeHHH, B KOTOPbIX OHU
c/ieJIaHbl, HCIIPABbTE HX.
1. [Tonucaxapuy 1eUTI0I03a BBITIOIHSET B KJIIETKE PACTEHUSI PE3EPBHYIO, 3aMacarolyo (pyHKIHIO.
2. HakannuBasch B KJIETKE, YTJIEBOAbI BHIMOIHSIIOT IJIaBHBIM 00pa3oM peryasiTOpHYIO GyHKIIHIO.
3.V 4JeHUCTOHOTUX MOJINCAXaPU] XUTHH (POPMUPYET MOKPOBHI TEIA.
4.V pacTeHuii KJIIETOYHBIC CTEHKH 00pa30BaHbI MOJIUCAXAPUIOM KPaXMaJIOM.
5. [Monucaxapuapl 061a7a10T THAPO(HOOHOCTHIO.
17.YcraHoBuUTE MOCJI€10BATEIbHOCTH MIPOLECCOB NMPHU OMOCHHTEe3e 0elIKa B KJIeTKe.
1) ob6pa3zoBaHue NENTUHON CBI3U MEXKIY aMUHOKHCIOTaMH
2) B3aumoiericteue komoHa ”PHK u antukonona TPHK
3) Beixox TPHK u3 pubocombl
4) coequnenue nPHK ¢ pubocomoii
5) Beixon uPHK u3 siipa B nuromiazmy
6) cunte3 n”PHK
18. Kaxkoii npounecc moka3an Ha pucynke? KakoBa (pyHKUMSI CTPYKTYpbI, 0003Ha4YeHHON nudppoi 3? Uro

o0o3Haveno nuuppamm 1, 2 u 4?
- £o7n 2




19.1ana uens JHK: IIT-ATA-ALL-TTI-I'AT. B pe3yabTaTe MyTanuu B 4eTBEepPTOM TPHUILIETE TPETHH
HYKJIeoTHx Obl1 3aMeHéH Ha T. Onpenenure nociieao0BaTeILHOCTh HYKJI1e0TH10B Ha H-PHK no ucxoanoi n
usMmenenHoi JIHK B pe3yabrare myrannu. O0bsicCHUTE, KAK H3MEHATCS CBOMCTBA 0eJIKa MocJjie MyTalluu.

I'enernueckuii koa (MPHK)

IlepBoe Tperbe
Bropoe ocHoBanue
OCHOBaHMe OCHOBaHMe
v 0 A r
®en Cep Tup [uc N
®en Cep Tup [uc 11
Y Jleit Cep — — A
Jleit Cep — Tpu r
Jlen IIpo T'uc Apr Y
Jlen IIpo I'uc Apr 11
I Tleit Tpo e Apr A
Jlen [Ipo I'mu Apr r
Nne Tpe AcH Cep v
Nne Tpe AcH Cep 11
A Nne Tpe JInz Apr A
Mer Tpe JIuz Apr r
Ban Ana Acn ['mn v
Ban Ana Acn ' 11
I Ban Ana I'ny ' A
Ban Ana I'ny ' r
JdemoBepcust

1. Maruuii — 006513aTeJIbHBIH KOMIIOHEHT MOJIEKYJI
1) AHK  2) xnopoduiia 3) remorioOuHa 4) PHK
2. KakoBo COOTHOLIEHHE HOHOB HATPUSA M KAJHA B KJIETKAX *KUBOTHBIX H B OKPY2Kalolleil ux cpeae -
MEKKJIETOYHOMI
JKMIKOCTH U KpoBH?
1) HaTpus B KJIeTKe OOJIbIIIE, YUEM CHAPYXKH, KaJlus, HA000pOoT, OOJIbIIE CHAPYXKH, YEM B KIIETKE
2) HaTpUs CHAPYXKHU CTOJIBKO )K€, CKOJIbKO KaJHsl BHYTPHU KJIETKU
3) HaTpHs B KJIETKE MEHbIIIE, YeM CHAPYXKH, a KaJus, Ha000pOT, O0JbIIe B KJIETKE, YeM CHApYKU
3.Kakoii XUMH4YeCKHH 3JIEMEHT, BXOAUT B COCTAB HEOPraHNYE€CKOr0 KOMIIOHEHTA KOCTHON TKaHHU B
PAKOBHH MOJIIOCKOB,
NPUHHUMAET y4acTHEe B MbIIICYHOM COKPALICHHH M CBEPTHIBAHUM KPOBH, SIBJIACTCS NOCPEHUKOM B
nepenave
HH(POPMALMOHHOI0 CUTHAJIA OT HAPY/KHOM IIa3MaTH4YeCKO MeMOpaHbl B HUTOIIA3MY KJICTKH.
DH 2)0O 3)N 4)C 5)S ©6)Fe 7) Ca Mg 9) K 10) Na 11)Zn 12)
P
4. Kakue opraHu4eckue coeJUHEHHs CO/IePKATCH B KJIeTKe B HAMMeHbIIeM KoJindyecTBe (B % Ha ChIpyIo
maccy)



1) yrieBosl 2) MUnuBl 3) Genku 4) HyKJIENHOBBIE KUCIIOTBI
5. Bona siBisieTcsi XOpOLIMM PacTBOPHUTEIEM, TAK KaK
1) ee MONIEKYJIBI UMEIOT B3aUMHOE IPUTSKEHUE 2) ee MOJIEKYJIbI OJISIPHBI
3) OHa MEJUIEHHO HAarpeBaeTcs U OCTHIBAET 4) oHa sIBJIIETCS KaTaIU3aTOPOM
6. OT BHa 4YKc/1a U NOPAIKA PACTIOI0KEHUS] AMHHOKHUCJIOT 3aBUCHT
1) mocnenoBarenbHOCTH TpHIieToB PHK 2) mepBUYHAS CTPYKTypa OCITKOB
3) ruapodoOHOCTH MOJIEKYIT KHUPOB 4) ruapoPHILHOCTH MOHOCAXAPHUIOB
7. Kaky1o (pyHKIHIO He BBINOJHSAIOT B KJIeTKe 0eJIKu?
1) 3amuTHYO 2) (hepMEHTATUBHYIO 3) uHbOpPMAIOHHYIO 4) COKpaTUTENbHYIO
8. B kakoM ciyyae Bce nepeduc/jieHHbIe BellleCTBA OTHOCATCH K AMUHOKHCJI0TaM ?
1) TyOynuH, KOJUIareH, JIM301HM 2) nu3uH, TpuUnTogaH, alaHuH
3) XoJecTepuH, POrecTepoH, CTeapUHOBAsE KUCIIOTa 4) BanuH, ManbTa3a, KEPaTUH
5) caxapo3a, J1aKTO3a, [NIUIIUH 6) afeHNUH, TUMHH, TYaHUH
9. 3a BpemMsl NPOIOJIZKUTEIbHOM 3UMHEH CIITYKH He00X0IMMYIO0 /ISl "KU3HU BOAY Me/ABelH MOJIy4YaloT 3a
cyer
1) pacmierieHust OCNKOB ~ 2) TaJioro CHera  3) OKHCJICHUS )KHupa 4) OKUCICHUS aMUHOKHUCIIOT
10. HacaneacrBenHass nHGopManus 0 NPU3HAKAX OPraHU3Ma COCpPe0TOYEeHa B
1) xpomocomMax  2) KJIETOYHOM IIEHTPE 3) pubocomax  4) xomruiekce ['onbmxu
11. I'eHeTn4eckunii KO He ABJSETCA_ BUAOCHENU(PUIHBIM, TAK KaK
1) onHa ¥ Ta XK€ aMHHOKKCIIOTA B KJIETKaX pa3HbIX OPraHU3MOB KOJAUPYETCS OJIHUM U TEM K€ TPUILIETOM
2) KaxIyl aMHHOKHCIIOTY KOJUPYET OJIMH TPHUILICT
3) HECKOJIbKO TPUIUIETOB KOJUPYET OJIHY U TY K€ aMUHOKHUCIIOTY
4) Kaxiasi aMUHOKHUCIIOTa KOJAUPYETCS OJTHUM FE€HOM
12. B mouekyJiie /IHK ko1M4ecTBO HYKJIEOTHAOB ¢ T'YaHHHOM cocTaBisieT 45% ot o0umero yuciaa. Kakoi
NPOLEHT
HYKJICOTH/IOB C AICHUHOM COJEPKUTCH B ITOH MoJieKyJie?

1) 5% 2) 10% 3) 45% 4) 90%
13. BoiOepuTe TP NPaBWIbHBIX 0TBETA U3 IIeCTH . ZKUPBHI B OPraHu3Me KUBOTHBIX U YeJI0BEKa
1) pacIIeTuUISIFOTCSI B KMIIIEYHUKE 2) y4acTBYIOT B IOCTPOEHUH
MeMOpaH KJICTKH
3) oTKJIaJBIBAIOTCS B 3arac B MMOJAKOXKHOM KJIeTYaTKe, B 00JACTH MOYEK, cepala 4) npeBpauiatoTcs B
OenKu
5) paciemsoTcs B KMUILIEYHHUKE JI0 TIIUIEpUHA U KUPHBIX KHCIOT 6) CUHTE3UPYIOTCS U3
AMUHOKHCIIOT
14.Bbi0epute Tpu BepHbIX oTBeTa U3 mecTu. Mosekynaa u-PHK
1) a3T0 moNMMeEp, MOHOMEPAMU KOTOPOTO SIBIISIFOTCS HYKJICOTHIbI 2) ABYLENOYHBIH MOJIUMEp
3) 3T0 moIMMEpP, MOHOMEPAMU KOTOPOTO SIBJISIFOTCSI aMUHOKUCIIOTHI 4) 0IHOIIETIOYHBIN TTOJTUMEDP

5) HeceT B cebe 3aK0IMPOBAHHYIO HH(POPMAIHIO O MOCIIEA0BATEILHOCTH aMUHOKHCIIOT B OeNKax

6) BBITNIOJHSET SHEPreTHUECKYIO (DYHKIUIO B KIIETKE
15. YcranoBuTe COOTBETCTBHE MEKIY MPU3HAKOM M Ha3BaHHEM HYKJIEMHOBOM KHUCJIOTHI, 1JI51 KOTOPO# OH
XapakTepeH

[IpusHaku HyknenHOBBIE KHCIIOTHI
a) UMeeT JIMHEHHYIO CTPYKTYpY 1) AHK
0) UMeeT 3' -KOHEIl U 5’ -KOHEI] 2) PHK

B)UMEET BOJIOPOIHBIE CBSI3U MEXK/1y a30THCTBIMA OCHOBAHHUSMHU
T') BBIIIOJIHSAET CTPYKTYPHYIO (PYHKIIUIO
1) MO>KET OBITh 3aMKHYTa B KOJIBIIO
€) ABJIsIeTCs MaTpULIeH 11 CUHTe3a Oenka
k) 00pa3zyeT HyKJICOCOMHYIO HUTh
3) y4acTBYeT B CHHTE3€ OelKa
16.HaiinnTe oluMOKHM B NPUBEIEHHOM TEKCTe. YKaKUTe HOMepa NpelJI0KeHHi, B KOTOPbIX OHU JONYIIEHBI,
00BbSICHUTE HX.
1.YrneBoasl — OpraHu4ecKre COEAUHEHNS, B COCTaB KOTOPBIX BXOAST YIJIEPOA, a30T, KUCIOPOA U BOJOPOL.



2. yFJ'IeBOI[bI JACJATCA Ha MOHO-, 1U- U HOHI/I-CaxapI/II[BI.

3.MoHocaxapuapl XOpOIIO PACTBOPUMBI B BOJIC.

4.0OHu BBITIOJHSIOT B OPraHU3Me SHEPTreTHYECKYI0, CTPYKTYPHYIO U (DEPMEHTATUBHYIO ()YHKIIHH.

5.0,Z[I/IH n3 HOJII/IMepHBIX YI‘J'IGBOI[OB — I''IMKOT'CH BXOJIUT B COCTAaB paCTI/ITeJIbHBIX TKaHefI.
17. YcraHoBuTe NMPaBWIBLHYIO TMOC/I€I0BATEIbLHOCTh PeaKIHii, MPOUCXOASIINX B Mpouecce OMOCHHTE3a
0eJIKOB.

1) packpyuuBanue mosekyasl JJHK 2) oosenunenue nPHK ¢
pubocomoii

3) npucoeaunenue nepoit TPHK ¢ onpenenénnoit aMUHOKHUCIOTOM 4) Beixoa uPHK B nuromniazmy

5) mocTeneHHoe HapalluBaHUE MOJUIICTITUIHON 1IeTIH 6) cunte3 uPHK nHa ogHoit u3
nenen JIHK

18. Kakoii npouecc nmoka3zan Ha pucynke? KakoBa ¢pyHkuusi crpykrypsbl, 0603Ha4ueHHoii nu¢poii 3? Yro
0003HAYEHO
uudpamu 1, 2 u 47

19.1ana nens JHK: III-ALI-THA-I'IIL-TAT. B pe3yabTare Myranua BO BTOPOM TPHUILJIETE BbINAJ
nepBblil HyKJIeoTH1. Onpeaeaure mocjaea0BaTeNbHOCTh HyKJIe0oTHA0B HA U-PHK mo ncxoanoii u
usmenenHoi JIHK B pe3yabTare myranuu. Onpeaesinre nocjaea0BaTeJJbHOCTb AMUHOKHMCJIOT 10 UCXOAHOM
U n3MeHeéHHoii mociaenoBareabHocTH U-PHK. O0bsicHuTe, KaKk H3MEHATCS CBOICTBA 0eJIKa Mmocjie
MYTAI[HH.

I'enernueckuii koa (MPHK)

Ileproe Tperbe
BTtopoe ocHoBanue
OCHOBaHMe OCHOBaHMe
v 0 A r
®en Cep Tup Iuc Y
den Cep Tup Iuc I
Y Tleit Cep — — A
Jlen Cep — Tpu I
Jlen IIpo I'me Apr Y
Jlen IIpo I'me Apr T
1 Jlen IIpo I'nu Apr A
Jlen IIpo I'nu Apr r
Nne Tpe AcH Cep Y
A Nne Tpe AcH Cep 11
Nne Tpe JIns Apr A




Mer Tpe JInz Apr I
Ban Ana Acn I'mn v
Ban Ana Acn ' 11
I Ban Ana I'ny I'mn A
Ban Ana I'ny ['mn r
OTtBeTbI
Ne Bapmuant 1 0aIbl | Ne JdemoBepcusi 0aJlIbI
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-bBJIXK 1 15 1-bBJIK 2
2- ABT'E3 2- ABI'E3
16 1- pezepBHyIO U 3 16 | 1- N He BxoauT B 3
3aracarouryro COCTaB YTJIEBOJIOB
(hYHKIIUU BBITIOTHSAET 4- He BBITIOTHSIOT
Kpaxmai (bepMeHTaTUBHYIO
2- 3amacaromias uim GyHKIIHIO( 3TO OCIIKH)
JHepreTuyecKas 5- IIMKOT€H - 3TO
4- nemono3a 3aracarouiee BeIecTBO
Y dKUBOTHBIX
17 654213 3 17 164235 3
18 1) 1- mporece 2 18 | 1) 1- mportecc 2
TPaHCISIUU B TPaHCISAUU B
nporecce nporecce OMOCHHTE3a
OnocuHTE3a OeliKka Ha Oenka Ha pubocomax
pubocomax 2) 3- TPHK - mocraBka
2) 3- TPHK - aMUHOKHCIIOT K
J0CTaBKa pudocomam
AMUHOKHCIIOT K 3) 1- pubocoma, 2-
pubocomam konoubl UPHK,4-
3) 1- pubocoma, 2- CUHTE3UPYIOUIUICS
xononsl ”PHK,4- HOJIMIICOTHU]I
CUHTE3UPYIOITHIICS
TIOJIUTICTI TU]T
19 1) 3 19 | 1) nocnenoBaTenbHOCTD 3
MOCJIEIOBATETLHOCTh HykseoTun0B Ha ”PHK
Ha nPHK no 110 UCXOJHOM LENHU




HUCXOJHOM LENH JHK:
JHK: I'TT-YI'O-Ary-urr-
ITA-YY-YIT- AYA
AAT-IIYA 2)nocneaoBaTeNbHOCTD
2) HykjIeotua0B Ha UPHK
MIOCJIEIOBATEIBHOCTD M0 U3MEHEHHOU IeNu
Ha uPHK 1o JIHK:
W3MEHEHHOM LIETH ITT-r'gA-ryo-ourT-
JHK: AYA
ITA-YOY-YIT- 3) mocnenoBaTeIbHOCTh
AAA-IIYA AMUHOKHCIIOT B OelKe
3) Tpurutetsl AAT u 10 MCXOQHOM 1Enu
AAA xoaupyooT nPHK:
OJIHY Ul Ty K€ rJIM-IHC- cep- apr-uJje
AMUHOKHCIIOTY - 4) nocnenoBaTeabHOCTD
JIN3, mosTomy 10 U3MEHEHHOU 11eTIH
TIEPBUYHAS nPHK:
CTpyKTypa Oenka He rJIM-aJ1a-BaJI-TJIN
W3MEHUJIACh U €T HOBas
CBOMCTBA TOXKE MOCJIeI0BATEILHOCTh
AMUHOKHCIIOT ApyTas,
YTO MOBJIASIET HA
W3MEHEHUE CBOWCTB
Oenka
Kpurepun oueHuBanusi padoTbl
0-12 6auanoB | 13-17 6ajioB 18-22 6annoB 26-23 6asJ10B
«2» «3» «4» «5»
Koauduxarop

pacnpeneIéHHbIX M0 KJIaccaM NMpoBepsieMbIX TPeOOBaHUI K Pe3yJIbTATAMOCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMbl CpeAHero 001ero 00pa3oBaHus U 3JIEMEHTOB
coepKaHUA

o XuMHum

Komudukatop pacnpenenéHHbIX MO  KiIaccaM  MpOBEpsSeMbIX  TpeOoBaHUU K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MPOTrPaMMBI CPETHEr000Iero 0opazoBaHus
U DJIEMEHTOB cCoJepkaHus (mamee — KoauduKaTop) TMpenHa3HadyeH s pa3paboTKu
M3MEpUTENBHBIX MAaTEPUAJIOB U aHAIM3aPE3yabTaTOB (eiepabHBIX U PErHOHATBHBIX MPOLIETYD
OIICHKM KadecTBa oOpa3zoBanus. KoaudukaTop sBIsIETCS CHCTEMATH3WPOBAHHBIM TEPEYHEM
MPOBEPSEMBIX JJIEMEHTOB COJCPKAHHUS ¢ OMNEpallMOHAIM3HPOBAHHBIX  TpeOOBaHUU K



pe3yiibTaTaM  OCBOCHHS OCHOBHOW 0Opa30BaTelbHOW MPOrpaMMbl  CPEIHEro  OOIIero
o0pa3oBaHUs, B KOTOPOM KaXKJIOMY OOBEKTY COOTBETCTBYETONPEACIEHHBIN KOI.

Komudukarop  cocraieH Ha  OCHOBe  (elepalibHOTO  TOCYIApCTBEHHOI'O
00pa3oBaTeILHOrO CTaHAApTa CpeaHero odmiero odpazoBanus (npukaz MunoOpHayku Poccumn
or 17.05.2012 r. Ne 413) ¢ yuérom IIpumepHOli OCHOBHOM OOpa30BAaTEIBLHOM IPOrPaMMBI
cpenHero oOmiero obpazoBanus (0J00peHa pemieHueM (eneparbHOTO y4eOHO-METOAUYECKOTO
o0bemuHeHus 110 001IeMy oopa3oBanuio (mpotokos oT 28.06.2016 r. Ne 2/16-3)).

Koaudukarop cocTouT U3 ABYX pas3ieios:
— paszen 1. bazoBblil ypoBeHb;
— pasngen 2. YriuyOonéHHbIA yPOBEHB.
Kaxnpiii 13 pa3nenoB BKIOYAaeT B ce0s TEpeYHW paclpenel€HHBIX M0 Kiaccam

MPOBEPSIEMBIX TPEOOBAHMI K pe3ylbTaTaM OCBOCHMSI OCHOBHOUW 00pa30oBaTEIbHOM MPOTpaMMBbI
cpenHero oOmiero 0opa3oBaHus U DJIEMEHTOB COJIEP>KaHUSI 10 XUMUHU.
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Pa3nen 1. ba3oBblii ypoBeHb

1. Mepeyenn pacnpeneéHHBIX 0 KJIaCCaM NPOBEPSEMbIX TPeOOBAH I
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHerooodero

06p330B3HI/Iﬂ nmo XuMMHm

TpeboBanuss ®I'OC k pe3ynapraraM OCBOEHHS OCHOBHOHM 00pa30BaTENbHON MPOTPaMMBI

cpeaHero  obmero  o0Opa3oBaHUS  ONEPAMOHATM3UPOBAHBI U PACTIPEIEIICHBI MO KJIACCAM.
RJIacC
Mera- Kon IIpoBepsiemble MpeaMeTHbIE TPeOOBAHHUS K pPe3yJbTATAM 00yYeHHUs
npeaMer- | NpPOBe-
HBIH pseMoro
pe3yb- Tpedo-
TaT BaHUsl
1 YMeHHE CAMOCTOSITEIHLHO ONPENesTh eI AesITeTbHOCTH U COCTABJISATH MJIAHBI
AesATeTbHOCTH; CaMOCTOATEIbHO OCYILIECTBJISATD, KOHTPOJIMPOBATH

U KOPPEKTHPOBATH J1eATEILHOCTh; HCIO0JIb30BaTh BCe BO3MOKHbIE pecypchl IS
AOCTHKEHHMS TOCTABJECHHBIX ILeJedl W peaju3aluH IUIAHOB JeATeJlbHOCTH;
BbIOMPATH YCHelIHbIe CTPATErH B PA3JIMYHBIX CUTYAIIUSIX

1.1 DopMynHpOBATH LEeIn 51 3a/1a4u yueOHO-T103HaBaTEIbHON
U MCCIEeI0BATEIbCKON NESITEIbHOCTH, OTpeNeNnsTh pecypchl,
HeoO0X0AUMBIE Ul €€ OCYLIECTBICHHUS, ITIAHUPOBATh U OCYIIECTBIISATH €€
B COOTBETCTBUU C IUNIAHOM

1.2 [IpoBOAWTE CaMOKOHTPOJIb PE3YJbTaTOB y4e€OHOW ©  MPOEKTHO-
WCCIIEIOBATENILCKOM  NESITEIbHOCTH W aHAJIM3UpOBaTh  (HaKTOPHI,
MOBJIMSIBIIIME HA JIOCTIKCHHE/HEAOCTIKEHHE PE3yJIbTaTOB;, OIICHUBATh
MPAaBHIBLHOCTh BBITIOJHEHUS 3aJaHUs (KAueCTBEHHOH | pacd€THOU

3a/1auM) 10 MPEIOKEHHOMY 00pasiy

1.3 [lnanupoBaTh ¥  NPOBOAMTH  XUMHUYECKHHA  OKCIIEPUMEHT IO
UCCIICIOBAHUIO  CBOMCTB  M3YYCHHBIX  BEIIECTB:  (QOPMYIUPOBATH
npobaemy/3agady y4eOHOTO IKCIEPUMEHTa, OMPEICNATh HE0OX0aUMOe
JUTsL TIPOBEJICHHS OIBITOB J1a0OpaToOpHOE O0OPYIOBAaHHE U PEAKTHUBBI,
IIPOBOJIUTH OIBIT, (PUKCUPOBATH €ro pe3yabTaThl U (OPMYIUPOBATH

BBIBObI

1.4 CobOmomats  mpaBwiia  Oe3omacHOM  paboTel ¢ 1abOpaTOpHBIM
00OpYyJOBaHUEM U PEaKTUBAMH B PaMKaxX Y4eOHOTO IKCIEPUMEHTA IMPH
OCYIIECTBIICHUH y4eOHO-HCCIIeI0BATENbCKOM u MIPOEKTHOU

ACATCIIbHOCTH

Baanenue HaBBLIKAMHU NO03HABATEJIbLHOI, Y4eOHO-HCCI1eI0BATEIbCKOM
U MIPOEKTHOM J1eATEIbHOCTH, HABBIKAMM pa3pelieHdsi MpodJjeM; CIocoOHOCTh
U TOTOBHOCTh K CAMOCTOSITEJIbHOMY NOMCKY METOJOB pPelleHUS] MPAKTHYECKHX
3aJ1a4, IPMMEHEHUI0 PA3JIMYHbIX METO/A0B MO3HAHUS

2.1 Hcnonb3oBaTh  NMpHOOpPETEHHBIE  IMO3HABAaTEIbHbIE  YMEHHUS  MpHU
BBIMIOJIHEHUH TPOEKTOB U  y4eOHO-HUCCIIEOBAaTENIbCKUX 33j4ad 110
U3YUYCHMIO CBOICTB, CIOCOOOB MOITYYEHHsI U IPUMEHEHUS BEILIECTB

2.2 [IpuMeHsATH OTpabOTaHHBIE AJITOPUTMBI PELICHHS KaueCTBEHHBIX,
pacu€THBIX M DKCHEPHUMEHTAIbHBIX 337a4, KOHTPOJMPOBATH CBOIO

ACATCIIBHOCTD B ITPOLECCC NOCTHIKCHHUA PC3YyJIbTaTa




2.3

[IpuMeHsTh ecTeCTBEHHO-HAY4YHbIE METOJbl IMO3HAaHUs (HAOIIOAEHUE,
MOJIEIUPOBAHUE, IKCIEPUMEHT) ISl U3y4EHHUs] OPraHMYECKUX BEILECTB
U XapaKTEPHBIX U1 HUX XUMHYECKUX PEaKIUI

2.4

HpI/IMeHSITB OCHOBHBIC oncpannuun MBICIIUTEIHLHOU JACATCIIbHOCTU
(cpaBHEHUE, KIacCH(UKAIUS, YCTAHOBICHUE MPUYUMHHO-CIICICTBECHHBIX
CBsI3el) B TMpOIECCe XapPaKTEPUCTUKH OCOOCHHOCTEW  CTpOeHUs
U XUMHUYECKUX CBOWCTB OPraHWYECKHX BEIIECTB: YIJIEBOJOPOJIOB,
KHCJIOPOICOACPKAIINX U a30TCOICPKALTNX BEIICCTB

2.5

[IpumeHsTh 3HaHUA O CTPOEHUM OpPraHMYECKUX BELIECTB IpHU
cocTaBlieHUM UXx  (opmyn  (MOJEKYISpHBIX U  CTPYKTYPHBIX)
Y IIPOTHO3UPOBAHUN HauOoOJee XapaKTePHBbIX XUMHUYECKHMX CBOMCTB
BEIIECTB

2.6

XapakTepu3oBaTb OCOOCHHOCTH CTPOEHMSI OpPraHMYECKHUX BEIECTB,
MPUBOJS MpPHUMEPHl BEHIECTB (M30MEPOB U TOMOJIOTOB), HMEIOUINX
pa3M4YHOE CTPOCHHME YIJIEPOJHOIO CKEJIeTa, COAEPKAIIUX Ppa3HbIE
(yHKIIMOHAJIbHBIE TPYIIIBI

2.7

CocTaBiiarh YpaBHCHUA peaKuHﬁ, BBIABIIAIOIIUC HamnboJee XapaKTCPHBIC
JJId U3YYCHHOTI'O OPraHu4€CKOTI0O BEIICCTBA XUMHUYCCKUEC CBOMCTBA

2.8

CocraBiATh ypaBHEHMS XHMHYECKHUX PEAKIHM, XapaKTEpHU3YHOLIUE
OCHOBHBIE CIIOCOOBI MOJIyUYE€HUSI B JIaDOpAaTOPUU U IPOMBILIIEHHOCTH
W3yYEHHBIX OPTaHUYECKHUX BEIIECTB

2.9

CocTaBniaTh YpaBHCHUA PpCaKOUHU B COOTBETCTBHUU C HpC}ICTaBHCHHOﬁ
CXEMO} IpoleccoB (LIENOYKOM MpeBpalleHnii), TeM caMbIM MOITBEPK1ast
CYIIECTBOBaHME B3aMOCBSA3H MEX]ly OPIraHUYECKUMU BELIECTBAMU

2.10

XapakTepru3oBaTh HUCTOYHUKH  YIIICBOJOPOTHOTO  CHIpbs  (HE]Th,
NPUPOJHBIA Ta3, KAMEHHBIA Yrojb), HMX COCTaB, MPAKTUYECCKYIO
3HAYMMOCTh U (PU3HUUECKUE U XUMUIECKUE TIPOIIECCHI, JISKAIHE B OCHOBE
WX mepepaboTKu

2.11

[IpumeHsTH U3yYEHHbBIE AITOPUTMBI pelieHus 3ajad,
IpeyCMAaTPUBAIOLINX  BBIMIOJIHEHUE  pPacd€TOB IO  XUMHUYECKUM
(dbopmMynaM U ypaBHEHHUSIM XUMUYECKUX PEAKIIHii

T'oToBHOCTDL

MU  CHOCOOHOCTL K  CaMOCTOSTEJbHOH  HMHGPOPMAIMOHHO-

N03HABATEJILHOI /1eATeJIbHOCTH, BJIa/IeHHe HABbIKAMHU NOJy4eHHUsI Heo0X0AnMOii
HHpopMaUU U3 cjoBapeil Ppa3HbIX THIOB, YMEHHE OPHEHTHPOBATHCS
B Pa3JMYHbIX HCTOYHUKAX HH(poOpMaLuH, KPUTHYECKH OLIEeHUBATH
U HHTEPNPeTHPOBATH HHPOPMALHNIO, OJYHAEMYI0 U3 PA3JIMYHbIX HCTOYHUKOB

3.1

[IpoBOIUTE CaMOCTOSITENBHBIN TOWCK XHMHUYECKOH uH(pOpMauu
C HCTIOJIb30BAaHUEM  Pa3JIMYHbIX HCTOYHHKOB (HAYYHO-TIOMYISPHBIX
U3JIaHU, KOMIIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa)

3.2

Hcnonw3oBate npuoOpeTéHHBbIE 3HAHMS U yMEHMs B y4yeOHOMU
NeATeIbHOCTH U TIOBCEIHEBHOW JKU3HU JJIsI KPUTHYECKOHW OLIEHKH
JOCTOBEPHOCTH XUMHUYECKOW HH(POPMAIMK, MOCTYHAroIeld M3 pa3HbIX
VICTOYHUKOB

3.3

OOBACHATH OTACIIBHBIC IIOJIOXCHNA, Hp06HeMaTI/IKy OJHOI'o HJIHA
HCECKOJIBKUX HCTOYHUKOB C TIPUBJIICUCHUCM KOHTCKCTHBIX 3HaHI/II>’I;
HaxXoIuTb, TIpYyINIIHUpOBATL U KOHKPCTU3HUPOBATH I/IH(i)OpMaLII/II-O nus3
Ppa3JINYHBIX HAaYYHO-TIOITYJIAPHBIX HNCTOYHHUKOB JJIs peuIcHuA
MPAKTUYCCKUX U MO3HABATCIIbHBIX 3a/la4

3.4

I[CMOHCTpI/IpOBaTB Ha OpuMepax pojib U MECTO OPFaHHQCCKOﬁ XUMHHU
B pa3sBUTUU COBpGMGHHOfI MCIUIIMHEI, CCIBbCKOM XO3$II>'ICTBC,
MNPOMBIINIJICHHOCTH, B HpaKTquCKOﬁ eI TeILHOCTH JII0AcH
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4 YMeHue HUCHOIb30BATH CPeACTBA MH(OPMALNHOHHBIX M KOMMYHHUKAIIMOHHBIX
TeXHOJIOTUH B pelnieHuu KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OPraHU3alMOHHBIX 3224 ¢ co0/II0JeHMeM TPeOOBaHUH 3PrOHOMHUKH, TEXHUKH
0e30I1acCHOCTH, THTHMEeHbI, pecypcocOepe:keHnsl, NMPABOBbIX M 3THYECKHX HOPM,
HOPM HH(OPMAIIMOHHOI §€30NACHOCTH
4.1 Hcnonbs3oBath HHGOPMAMOHHBIE I KOMMYHHUKAaTHBHBIE TEXHOJIOTUH IS
IOMCKa, NepepabdoTKU M Mepedadyd XUMHYECKOH HHpopMmanuu u eé
NpPECTaBJICHUS B Pa3IMYHBIX (POpPMAx B MPOLECCE BHIOTHEHUS YUeOHO-
IIO3HABATEJIbHBIX 33JaHUM WM NOJrOTOBKE YCTHBIX U IMHUCHMEHHBIX
coo01eHui
4.2 Hcnonb30BaTh TEOPETUYECKUE 3HAHUA 1O XHUMHU B TOBCEJHEBHOM
KU3HU 711 o0ecriedeHus: 6€30MacHOCTH MPH 0OpalleHuu ¢ MpudopaMu
U TEXHUYECKUMU YCTPOWCTBAMH, JJISi COXPAHEHUS 3/10POBbSI
1 cOOIIOICHNS HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPYXKAIOIIEeH cpeJie
) Biagenue si3pIKOBBIMHM CpecTBAMH — YMeHHe SICHO, JIOTUYHO U TOYHO M3J1araTb
CBOIO TOYKY 3peHHsl, HCN0JIb30BaTh a1eKBATHbIE A3bIKOBbIE CPe/ICTBA
5.1 [IpuMeHsITh XMMHUECKYI0 TEPMUHOJIOTHIO B Ipoliecce pOpMyIHpOBaHUs
YCTHBIX U MHCbMEHHBIX COOOIIEHUI: OTBETOB Ha BOMPOCHI, MEPECKa30B
1 PaccKa3oB M0 M3YYEHHBIM TeMaM Kypca XUMUU
5.2 BoicTynaTe ¢ KpaTKMMHM COOOLIEHUSIMU U JIOKJIAJlaMH, HCIOJNb3Ys MpHU
9TOM XHUMHUYECKYIO TEPMUHOJIOTHIO
6 YMeHHne NpOoAYKTUBHO 00IIATHCH M B3aUMOAEHCTBOBATH B MpoLecce COBMECTHOM
AeATeJIbHOCTH, YYUTHIBATHh MO3ULIMU JPYIMX YYACTHHKOB /1efiTeJbLHOCTH,
3¢ ¢eKTUBHO pa3zpemiaTb KOH()JIUKTbI
6.1 [IpyHumars yuyacTue B paboTe Tpynmbl MPH BHINOJHEHUH Y4eOHO-
M03HABaTEIbHbIX u MIPOEKTHO-HUCCIIEA0BATENbCKIX 3aJlaHuM,
3aTparuBarOlIMX MOpOOJEMbl  XUMHUYECKOTO, HKOJIOIMYECKOro WM
MEXIIPEIMETHOTO XapaKTepa, y4acTBOBaTh B TUCKYCCHUSX,
¢bopMmynupoBaTh OTBETHl Ha BONPOCHL, NPUBOAS HEOOXOAUMBIE
apryMeHThI ¥ IPUMEPHI, MTOATBEPIKIAI0IIME BRICKa3aHHOE CYXKICHHE
KJ1ace
Mera- Kon IIpoBepsiemble nMpeaMeTHbIE TPEOOBAHUA K pe3y/ibTaTaM 00y4eHus:
npeaMer- | NpoBe-
HbIH pseMoro
pe3yJb- Tpebdo-
TaT BaHUsl
1 YMeHHe caMOCTOSITEIbHO ONpPeAesTh LeIH JesITeIbHOCTH U COCTABJIATH MJIAHBI
AeATeJIbHOCTH; CaMOCTOSITeIbHO OCYILLIECTBJISATD, KOHTPOJIMPOBATH

1 KOPPEKTHPOBATH JACAATEIbHOCTb; HCIOJb30BaTh BCe BO3MOKHBIC PeCypchl s
AOCTHKCHHMS TOCTABJECHHBIX WeJedl M peaju3alud IUIAHOB JIeATEeJbHOCTH;
BbIOMPATh ycHelIHbIe CTPATErHH B Pa3JIHYHBIX CUTYalUsSIX

1.1 (DOpMy.]'II/IpOBaTb eId MW 3aJadyd I103HABaTEIbHOM ACATCIIBHOCTH,
ONpCACIIATD PECYpPCHI, HGO6X0)II/IMI:>IC JJIA eé OCYHICCTBJICHU,
IJIAHUPOBATDH U OCYIICCTBJIATH €€ B COOTBETCTBHH C INIAHOM

1.2 HpOBO,Z[I/ITL CAMOKOHTPOJIb PE3YJIbTATOB ACATCIBbHOCTH U aHAJIU3UPOBATH
(I)aKTOpLI, IOBJIMABIIKMEC HA I[OCTI/I)KCHI/IG/ HCOOCTUKCHUC PCIYIILTATOB




1.3 IInanupoBaTh M IPOBOJUTH XMMHUYECKUN JKCIIEPUMEHT I10 IIOJIYYEHHIO
OpPraHMYECKUX BEILECTB M3YYEHHBIX KJIACCOB U M3YYEHMIO MX CBOMCTB:
(hopmMynupoBaTh npooOiemy/3aiadqy  y4eOHOTO IKCIIEPUMEHTA,
OTpeneNniaTh HE0OXOAUMMOE Il TMPOBEACHUS ONBITOB J1a00pPaTOpHOE
0o0OpyIOBaHHWE W PEAKTHBBI, IPOBOJIUTH OIBIT, (PUKCHPOBATH €O
pe3ynbTaThl U GOPMYJIHUPOBATh BHIBOIbI

1.4 CobOmomath  mpaBwia  Oe3onmacHOW — paboTel ¢ JabOpaTopHBIM
000pyJIOBaHHEM U PEAaKTUBAMH B paMKax y4eOHOT'O SKCIEPUMEHTa IPH
OCYIIECTBJICHUU y4EOHO-HCCIIEIOBATEIHCKON M MPOCKTHOM
JeATEITbHOCTH

Buanenune HABBIKAMH NO3HABaTEJbHOI, y4eOHO0-HCCI1e10BATeNIBCKOH
U NMPOEKTHON /1esiTeJIbHOCTH, HABBIKAMH pa3pelleHusi NMpodJeM; CHocoOHOCTh
U TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOJI0B pPelIeHHs] MPAKTHYECKUX
3a/1a4, IPUMEHEHHIO PA3JHYHBIX METOI0B NMO3HAHHUSI

2.1 Hcnonb3oBath  mpuoOpeTéHHBbIE  TO3HABATENbHBIE  yYMEHUS  IIpHU
BBINIOJIHEHUM TPOEKTOB M  y4eOHO-UCCIIEJOBATEIbCKUX 3aad IO
M3YYEHHIO CBOWCTB, CIOCOOOB MOJYYEHUs U IPUMEHEHHUS BELIECTB

2.2 [IpumeHsTh oOmnepalyu  MBICIUTEIBHOW JIESTENBHOCTH (CpaBHEHUE,
KJ1acCU(UKaIusi) IpU BBITOJHEHUH YU4eOHBIX 33/1a4: KIACCU(PHUIIMPOBATH
XMMHUYECKHE DJIEMEHTHI, BEIeCTBA, BUIbl XUMHUYECKOW CBS3U, THUIIBI
KPUCTATIMYECKUX PEHIETOK, XUMUYECKUE peaKlMu (110 YHUCIY U COCTaBY
YYacTBYIOIIHMX B PEAKIIUH BEIIECTB, MO TEIIIOBOMY (D dexTy, mo
VM3MEHEHMIO CTETIEHU OKHCIIEHUS! XUMUYECKUX JIEMEHTOB)

2.3 NnmroctpupoBaTh CYIIECTBOBAHHE 3aBUCHMOCTH CBOWCTB XMMHYECKUX
2JIEeMEHTOB (pamuyca aTtoMa M JJICKTPOOTPHUIATEIIBHOCTH) OT UX
pacrmosioKeHuss B Tpynmax u mnepuojax I[lepuonnyueckoi cUCTEMBI
xumudeckux demMeHToB J[.M. MeHneneeBa U 0COOCHHOCTEH CTpOCHUS
aTOMOB

2.4 [IporHo3upoBaTh W MOATBEPKAATh YPABHCHHUSAMH XUMHUUYECKHX pPEaKITUi
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (METAUIOB M HEMETAJJIOB) Ha
OCHOBAHUH TIIOJIOKCHUSI OOpa3yloImUX HMX XHUMHUYECKUX DSJIEMEHTOB
B [lepnoandeckoit cucreme xumudeckux snemeHToB JI.M. MenneneeBa
1 0COOEHHOCTEH CTPOCHUS UX aTOMOB

2.5 BrrsBnsate XapaKTCPHBIC XUMUUYCCKUE CBOMCTBA OKCHIOB, OCHOBaHHfI,
aM(i)OTepHBIX TUAPOKCHAOB, KHUCIIOT H cole wu MOATBECPKAATH
YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMNYCCKUX peaKHI/Iﬁ

2.6 [ToaTBepxkaaTh ypaBHEHUSAMH PEAKLUN CYIIECTBOBAHUE T€HETUYECKOM
CBSI3U M@y BEIIECTBAMH PA3JIMYHBIX KJIACCOB
2.7 BoimonHATe pacy€Thl 1Mo XUMHUYECKMM (opMmylnaM U ypaBHEHUSM

XUMUYECKUX PpeakUuil: CaMOCTOSATENbHO BBICTPaUBaTh AJITOPUTMBI
peleHusl 3ajad ¢ MCIOJIb30BaHUEM IPUBEIEHHBIX B YCIOBUHU JIAHHBIX,
IPUMEHSATh He0OX0MMbIE MaTeMaTHYECKUE METO bl PELICHUs TPU
IIPOBEJIEHUH PacuETOB

2.8 Pemate kadecTBeHHBIE 3a/a4M, HUMEIOLIME MPOOJIEMHBIA Xapakrep,
TpeOyrole NPUMEHEHUS 3HAaHWM M3 pa3HbIX pa3fesioB ILIKOJBHOTO
Kypca XUMHM, a TaKK€ HMHTErpalMM 3HAaHUM M3 JPYruxX HpeMETOB
€CTECTBEHHOHAYYHOI'O IIMKJIA

I'oToBHOCTL HM  CHOCOOHOCTH K  CAMOCTOSITEIBLHOH  HMH(POPMALMOHHO-
NMO3HABATEJIbHOM /IeATEJIbHOCTH, BJIa/IeHHEe HABBIKAMH MOJIyYeHUs] He00X0AuMOoii
uHpopManuu U3 CcJI0Bapeil Ppa3HbIX THIIOB, YMEHHE OPHEHTHPOBATHCH
B Pa3JHYHBIX HCTOYHHUKAX uHpopmanuu, KPUTHYECKH OLICHUBATH
U MHTEPNPETHPOBATH HH(POPMALNIO, T0JIYYAEMYI0 H3 PA3JINYHbIX HCTOYHUKOB




3.1 [IpoBOAUTE CAMOCTOSITENBHBIA THOWUCK XMUMHUYECKOH HMH(POpPMaLUU
C HCIIOJIb30BAHMEM PA3JIMYHBIX HMCTOYHUKOB (HAY4YHO-TIIOMYJSPHBIX
W3/1aHUM, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MHTepHETA)

3.2 Hcnonws3oBath mpuOOpeTéHHBIE 3HAHMS W yMEHUS B y4eOHOMU
NEATEIbHOCTH W TIOBCEAHEBHOW JKM3HM JUIi KPUTHUYECKOH OICHKH
JOCTOBEPHOCTH XMMHUYECKOW MH(POPMALINH, TIOCTYHAIOMIEH U3 pa3HBIX
MCTOYHUKOB

3.3 OOBACHATD OTHENIbHBIE TOJOXKEHUS, MPOOJEMATUKy OJHOTO WU
HECKOJIbKUX HWCTOYHHMKOB C TMPHUBICYEHUEM KOHTEKCTHBIX 3HAHMIA;
HAXOJIUTh, TPYINIUPOBATh M KOHKPETU3UPOBATH MH(MOPMAIHIO W3
pa3NUYHBIX ~ HAYYHO-TIOMYJSIPHBIX ~ MCTOYHHUKOB Ui PEIICHHS
MPAKTUYECKHUX M MT03HABATEIBHBIX 3371a4

3.4 [IpuBoiuTe mnpuMepbl poOJM U MecTa XUMUM B (OPMUPOBAHUU
COBPEMEHHOM HAay4HOM KapTHHBI MHpa, B pa3BUTUU COBPEMEHHOU
TEXHUKE U TEXHOJIOTHSIX, B IPAKTHYECKOU EATEIbHOCTH JIFOACH

3.5 [IpuBOIMTE pHUMEpPHI BKJIA1a POCCUNCKUX YYEHBIX-XUMUKOB B PA3BUTHE
HAayYKU M XUMHUYECKHUX TEXHOJIOTHUH

YMeHne uCHOIb30BaTh CpPeACTBA MH(OPMALMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTH i B peleHuu KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OPraHU3alMOHHBIX 33/1a4 C cO0/II0iecHHeM TPeOOBAHUM IPrOHOMHUKH, TEXHUKHU
0e30macHOCTH, THIMeHbl, pecypcocOepe:keHNs, MPABOBbIX M J3THYECKUX HOPM,
HOPM HH(OPMALMOHHO 0€30IACHOCTH

4.1 Hcnonb3oBath nHPOpMALIMOHHBIE U KOMMYHUKATUBHBIE TEXHOJIOTUH JUTSI
TOWCKa, TepepabOTKU MW Tepefaud XUMHYEeCKOW uHpopManuu u e
MPEJCTABICHHS B PA3JIMYHBIX opMax

4.2 Hcnonp3oBaTh TeOpeTHYECKHWE 3HAHHUS 10 XUMHH B TIOBCEJIHEBHOU
KU3HU 711 o0ecniedeHus: 0€30MacHOCTH TPH 00palieHun ¢ MpuodopaMu
Y TEXHWYECKHMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBBS U COOIIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUSI B OKPY)KAIOIIEH cpesie

BJI?II[EHI/IC AI3BIKOBBIMHA CPEACTBAMHU — YMEHUE SICHO, JIOTUYHO M TOYHO HU3JIaraTb
CBOK0 TOYKY 3pE€HHUSA, HCITOJIB30BATh AICKBATHLIC A3bIKOBBIC CPCIACTBA

5.1 [IpuMeHSITh XMMHUECKYI0 TEPMUHOJIOTHIO B Mpoiiecce GOpMYyTUPOBAHUS
YCTHBIX U MHCbMEHHBIX COOOIEHUI: OTBETOB Ha BOMPOCHI, IEPECKa3oB
Y PACcCKa30B [0 U3yYECHHBIM T€MaM Kypca XUMUU

YMeHMe NPOAYKTHBHO 00IIATHCA M B3aUMO/AeCTBOBATH B MpPoLiecce COBMECTHOM
JeTeJIbHOCTH, YYMTBHIBATL MO3MIHH JPYIHX YYACTHHKOB [eATEeJIbHOCTH,
3¢} PeKTHBHO pa3pemiaTh KOH(PINKTHI

6.1 [Ipunumarh yuyacTMe B paboTe TpyHIbl MPH BHINOJHEHUH Y4eOHO-
MO3HABATENIbHBIX 3a/1a4; y4acTBOBaTh B JUCKYCCHUSX, (OPMYIHPOBATH
OTBETHl Ha BOMPOCHI, MPHUBOJSI HEOOXOAUMBIE apryMEHThl M MPUMEPHI,
MOATBEPIKIAIOIINE BBICKa3aHHOE CYXICHUE
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2. Hepe'{eﬂb pacnpeueﬂéﬂﬂmx o KJiaccaM IpoOBEPHAEMbBIX IJIEMEHTOB

coaecpkaHusd M0 XUMHUH

[lepeuenp pacnpenen€HHBIX MO KJaccaM 3JEMEHTOB COJEp)KaHUs COCTABJICH HA OCHOBE
[IpumepHO#T OCHOBHOUW 00pa30oBaTENLHON MPOrpaMMBI  CpeAHEro oO0mero o0pa3oBaHUS
(omobOpena pemienneM (enepaabHOro y4e0HO- METOJWYECKOTO OOBCIMHEHUS 10 O00memMy
obpaszoBanuio (mpotokoa ot 28.06.2016 r. Ne 2/16-3)).

KJ1ace
Kon Kon IIpoBepsieMble 3JIeMEHTHI COieP:KAHUS
pa3- | mnpoBe-
Aena| PpsieMoro
3j1eMeHTa
1 | OPTAHUYECKASA XUMUS
1.1 OcHoOBHbIE XUMHYeCKHE MOHSATHUS: YTIICPOJHBIA CKEJeT, KpaTHas CBA3b, O-
U T-CBSI3U, CTPYKTypHas (opMyia, TOMOJIOTH, TOMOJIOTHUECKUH psiI,
n30Mephl, H30Mepus (CTpYKTypHass M HIpPOCTPAHCTBEHHas), pajauKal,
(byHKIIMOHATHHAS rpyImma, TUIPUPOBAHNE, raJloreHUPOBaHUE,
THIPOTAJIOTeHUPOBAaHUE,  THApATalus,  dTepUHKANMs,  HUTPOBAHWE,
MOJIMMEPHU3aIsl, TOJTMKOHACHCAIHS, KPEKHHT; MOHOMED, ITOJIUMED
1.2 Teopusi cTpoeHHs1 OPraHUYECKHX BEIIECTB.
Kuaccnpukanus 1 HOMEHK/IaTypa OPraHu4ecKuX coeIMHEeH Uil
1.2.1 Teopust cTtpoeHuss opraHudeckux BemecTB. ['omonorm u m3omepbl. THITBI
CBs3eM B MOJIEKyJaX opraHuyeckux BeulecTB. [loHsITHE O B3aMMHOM BIUSHUS
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB
1.2.2 [TonsTne 00  w3omepum  opraHmueckmx  BemecTB.  CTpyKTypHas
Y IPOCTPaHCTBEHHAs U30MEPHS
1.2.3 Knaccudukanus opranmdeckux BemecTB. HomeHKkIaTypa OpraHUYECKUX
BEIECTB (TpUBUATIbHAS U MEXTyHAPOTHAS )
1.3 YriaeBoaopoabl
1.3.1 Ankanpl (MeTaH, OJTaH). COCTaB, CTpOCHHE, (U3UYECKHE CBOMCTBA,
XapaKTepHble XHMUYECKHE CBOMCTBAa (TOpeHHe, peakuus 3aMelIeHHs),
HaXO0JIeHUE B IPUPOJE, IPUMEHEHUE
1.3.2 AnkeHpl (Ha mpUMeEpe STUJICHA): COCTaB, CTPOCHHE, (PU3MYECKHE CBOMCTRA,
XapaKTepHble XMMUYECKHE CBOWCTBA (TOpEeHHEe, PEaKUUHU MPUCOCTUHEHMUS,
noJIMMepH3alsl ), Ioaydenue, npuMmenenue. [lonmytunen
1.3.3 Ankaauensl (OyraameH-1,3, HW30mpeH): CcOCTaB, CTpOeHHE, (u3HUecKue
CBONMCTBa, XapaKTepHble XHMHUYECKHE CBOWCTBa (TOpEeHHE, pEaKIuu
IPUCOCIUHEHUS, TIOJMMEpPHU3alnsl), oIydeHue, npumeHenue. Kayayku
1.3.4 AJKuHBI (Ha MpUMepe aleTHIICHA): COCTaB, CTPOCHHUE, (PU3NUYECKHUE CBOWCTBA,
XapaKTepHble XUMUYECKUE CBOMCTBA (TOpEHUE, PEaKIHH MPUCOECAUHEHUs),
pUMEHEHHE
1.3.5 Apenbl (OeH30J, TOJYOJd): COCTaB, CTpOeHHe, (U3MUECKHe CBOICTBa,
XapakTepHble XUMHUYECKHE CBONCTBA (TOpEHHME, pEeaKIUHU 3aMelleHHs
U TIPUCOETMHEHNS ), TOJy4eHUe, IPUMEHEHHE
1.3.6 [IpupoiHBIE UCTOUYHUKHU YIIJIEBOJAOPOJHOTO ChIpbs (HE(Th, MPUPOIHBIN ras,
KaMEHHBIH yroJib): COCTaB U MpaKTUYeCcKast 3HAYMMOCTb




1.4

Kucaopoaconep:kamue coeTuHeHHs
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[IpenenpHbIe 0JIHOATOMHBIC CIUPTHI (METAHOJI U 3TAHOJ): COCTaB, CTPOCHHE,
¢du3nyeckue CBOWMCTBA, XapaKTepHbIC XHMHUYECKHE CBOWCTBa (TOpEHHE,
p€akuuu C AaKTUBHBIMU MCTAJIaMH, XJIOPOBOAOPOAOM, JACTHUApAaTalusd,
okucnenue okcuaoMm Mmeau(ll)), dusmonornyeckoe nelcTBUE, MOTyYCHHE,
IIPUMEHEHUE

1.4.2

MHoOroaroMHbI€ CIUPTHI (ITUIICHTIIUKOIb U TIUIEPUH): COCTaB, (PU3UUYECKUE
CBOWCTBA, XapaKTEpHbIE XUMHUYECKHE CBOWCTBA (peakuWH C aKTUBHBIMU
MeTaJulaMH, HUTPOBAaHWE, KaY€CTBEHHAs PEaKIIHsl ), IPUMEHEHHE

1.4.3

®eHout: coCcTaB, (PM3MUYECKHE CBOWCTBA, XapaKTEPHbIE XUMUYECKHE CBOICTBA
(cX0/CTBO M pazanyuue CO CIUPTaMU), IPUMEHEHHE

144

Anpaerunsl (hopmanbaeru, aleTalbIerHu): COCTaB, CTpoeHue, (HU3MIecKue
CBOMCTBa, XapaKTepHble XHMHUYECKHME CBOMCTBA (peakuuu OKHUCICHUS U
BOCCTAHOBJIEHU ), TOTyYEHUE, IPUMEHECHHE

145

KapOoHnoBbeie KkuCIOTBI (MypaBbMHAs U YKCYCHas): COCTaB, CTPOCHHE,
(u3nueckue cBOICTBa, XapaKTepHbIe XMMHUECKHUE CBOMCTBA (00IIMe CBOICTBA
KHCIIOT, 3TepU(UKAIMS), HAXOKICHUE B MPUPOJIE, TIOJyYeHHE, IPUMEHEHHE.
Briciiie kapOOHOBBIE KUCIIOTHI (CT€apuHOBAs], OJIEMHOBAsA): COCTaB, CBOMCTBA,
rpuMeHeHne. Mpuia

1.5

A3oTcoaepxamme BemecTtsa. buosiornyeckne BaxHbie BeliecTBa

151

AMuHB  (METWJIIAMMH, OSTWJAMHH): CcOCTaB, (U3UYECKUE CBOICTBa,
XapaKTepHble XUMUYECKHE CBOICTBa (TOpeHHUe, peakluh C KHUCIOTaMH),
Hax0XJACHUE B IPUPOJE, IPUMEHEHNE

1.5.2

AMMHOKHUCIOTH  (TVIMIIMH, aJlaHWH): COCTaB, (DU3UYECKHE CBOMCTBA,
XapakTepHble XHMHUYECKHE CBOWMCTBa (peaknuuu 1o (YHKIIMOHATHHBIM
rpyImmnam, NOJTUKOHICHCAINS ), TPUMEHEHHUE

1.5.3

bronornvecku BaKHBIC BEIIECTBA: )KHUPBI, OCITKH, YIIIeBOIb (MOHOCAXAPHUIbI,
aucaxapuabl, — monmcaxapuzpl).  CrtpoeHme, — (uU3MYECKHEe ~ CBOKMCTBA,
XapaKkTepHble XUMHUYECKUE CBOMCTBA (THUIPOJN3, KAYECTBEHHBIC PEaKIUU Ha
(hyHKIIMOHATILHBIE TPYIITIHI)

1.6

I'eneTnyeckasi CBSI3b MKy H3yYeHHBIMH KJIACCAMH OPTraHUYeCKUX
coeIuHEeHU

METO/JbI

INO3HAHUA B XUMUHU. XUMUA U KN3HD

2.1

OCHOBHBIC HAay4YHbIC MCTOABI IO3HAHUA BEIICCTB M XUMHUUYCCKHUX peaKuHﬁ:
Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, MOACTITUPOBAHUC

2.2

KauecTBeHHBIE p€aKuun OpraHu4CCKuX BCUICCTB

2.3

Pab6oTta ¢ OpPraHUYCCKUMHU BCIICCTBAMHU B COOTBCTCTBHUU C MHCTPYKIHUAMU 110
BBITIOJIHCHUIO XUMHWYCCKHUX OIILITOB U IIPpaBUJIaMH 06paIJ_IeHI/I$I C HUMH B 6bITy

2.4

CriocoOsbI nepepaboTku He(TH: peKTHUPHUKAIUS (IePEeTOHKA) U KPEKUHT

2.5

Ilouatne 00 3KOJOTHMYECKOI I'PaMOTHOCTH. XHUMHUYECKOE 3arpA3HCHUC
Oprmammeﬁ CpCIbl. DKOJIOTHYECKHE HpO6J’I6MH, CBA3AHHBIC C MMOJIYYCHUCM
U MPUMCHCHUCM OPraHNYCCKUX BCIICCTB

2.6

PacuyéTpl 1o XuMH4ecKUM (pOPMYyJIaM M YPABHCHHAM PeaKIui

2.6.1

Onpez[eneHI/Ie MOHeKYHﬂpHOﬁ q)OpMy.TIBI OpraHn4yecKkoro BCUICCTBA II0
HU3BCCTHBIM MACCOBBIM [JOJIIM XHMMHUYCCKHUX OJICMCHTOB, OTHOCHUTEIIbHOM
IJIOTHOCTH T'a3a, IPOAYKTAM CropaHus OpraHn4CCKOIro BEIICCTBA

2.6.2

Onpez[eneHI/Ie MacCChl BC€IICCTBA MU 00bEMa TazoB 1O HU3BCCTHOMY
KOJIMYCCTBY BCIICCTBA, MACCC WU O6’béMy OIHOTIO M3 YYaCTBYIOIIHUX
B pCaKI MU BCIICCTB
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KJacc

Kon Kon IIpoBepsiemble 3JIeMeHTBI COAEPKAHUS
pas- 1poBe-
Aena | psemMoro
3J1eMEHTa
1 | TEOPETUWYECKHE OCHOBbI XUMHUHN

1.1

OcHOBHBIE XUMHYeCKHE MOHSTHS: aTOM, SAPO aTOMA, H30TOIIBI, JIEKTPOH,
JJIEKTPOHHAsT 000JI0YKa, XHMHYECKHH DJJIEMEHT, aTrOMHbIe S-, P- u d-
opOuTaNI, DJIIEKTPOHHAS KOH(HTIypamwsi aroMa, XHMHYECKas CBS3b,
AJIEKTPOOTPHUIIATEIBHOCTD, CTENICHh OKHCJICHHS, BEIIECTBA MOJICKYJSPHOTO
Y HEMOJICKYJISIPHOTO CTPOCHHUS, KPUCTATNYECKAs PEMIETKA, pACTBOPUMOCTb,
XAMHYECKasT PEaKIHs, CKOPOCTh PEAKIIMH, KaTaIN3aToOpP, THITHI XHMHYECKUX
peakuuii,  TENJIOBOM s dext XUMHYECKOU peakuuu (9K30-
U OHIOTEPMHYECKHE  pEaKIHuH),  TCPMOXHUMHUYECKUE  YpaBHEHUS,
MEKTPOJIUTUYECCKAS JUCCOIMAINS, DJICKTPOJIUTHI, HEIIEKTPOJUTHI, HOH,
KaTHOH, aHUOH, CTEIICHb TUCCOIMAIINN, XHMHYECKOE PAaBHOBECHE, THPOJIH3,
OKHCITUTEITFHO-BOCCTAHOBUTEIILHBIE PEaKIH, OKHCICHHUE, BOCCTAHOBIICHHUE,
OKHUCJIMTEIb, BOCCTAHOBUTEb, SJIEKTPOIH3

1.2

Cocras u cTpoenue aroma. [lepuoanueckuii 3akon u [lepuoauveckast
cucreMa xumuuyeckux ieMeHToB JI.. MenneneeBa. CTpoeHue BelecTBa

1.2.1

CocTaB aTOMa XUMHUYECKOTO 3JI€MEHTa (IIPOTOHBI, HEUTPOHBI U SJEKTPOHBI)

1.2.2

CrpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX
MEPUOJIOB: S-, P- 1 0-371€MEHTHI. DJIEKTPOHHAS KOHPHUTYpAIKs aTOMOB U HOHOB

1.2.3

[Tepuonnueckuii 3akoH U [lepuoanueckas cucTeMa XUMHUYECKUX JIEMEHTOB
.M. Menneneesa. Ilepronbl u rpymnmnbl. OU3NYECKUN CMBICI MOPSIKOBOTO
HOMEpa JIEMEHTa, HOMEPOB MEPHOAa U TPYIIIBI

1.2.4

3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKUX DJIEMEHTOB (paauyc
aToMa M JIEKTPOOTPUIIATEIILHOCTh) M 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX
BEIECTB (BOJOPOJHBIX COCIMHEHUM, BBICIIUX OKCHJIOB M THAPOKCHJIOB) IO
nepuoaaM u rpymnmnam [leproaudeckoil CUCTEMbI XUMUYECKHUX DJIEMEHTOB
.. MenneneeBa

1.2.5

OO6mras xapaktepuctuka cBOWcTB MeTaioB |A—IIIA rpynm, nepexomHbix
MeTayuIoB (Meau, IMHKa, kenesa), HemerauioB IVA-VIIA rpynm nmo ux
noJyiokeHuto B Ilepuoauueckoil cucteMe XMMUYECKHX SJIEMEHTOB

JI.W1. MenneneeBa 1 0COOEHHOCTSM CTPOEHUS UX aTOMOB

1.2.6

Busl XHUMHYECKOH CBSA3H B MMPOCTBIX M CJIOXKHBIX BCHICCTBAX: HOHHAA,
KOBAaJICHTHAasd (HGHOHﬂpHaH n HOHHpHaﬂ), MCTAJUIMYCCKasd, BOAOPOJHAA

1.2.7

CreneHb OKUCIIEHHSI M BAJICHTHOCTh XMMHMYECKHUX JJIEMEHTOB B IMPOCTBIX
1 CJIOKHBIX BCIICCTBAX

1.2.8

BeniecTBa MOJICKYJISIPHOTO u HEMOJICKYJIAPHOT'O CTPOCHH. Turmsr
KPUCTATINIMICCKUX peI_I_IéTOKl aTOMHas, MOJICKYJIIpHa“d, HOHHas,
MCETAIJIMYCCKasa

1.3

XuMun4yeckas peakuus

13.1

KJ'IaCCI/I(I)I/IKaLII/IH XUMHUYCCKUX peaKuHﬁ:
— PpC€aKoun COCANHCHUS, PA3JIOKCHUA, 3aMCIICHN, 06MeHa;
— OJK30TCPMUYCCKHUEC, SHAOTCPMHUICCKUC,
— OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC, IPOTCKAIOIINC 0e3 U3MEHEHUS
CTCIICHU OKHUCJICHUA

1.3.2

3aBUCHMOCTD CKOPOCTH XUMHUYECKOM pCaknnu OT Pa3JINYHBIX (I)aKTOPOBZ
OpUPOABbI pCarupyromux BCIICCTB, TEMIICPATYPbl, KOHLUCHTpAH, IJIOMIaAn
TTOBCPXHOCTU CONPUKOCHOBCHUS PCATUPYIOIINX BCIICCTB. KaTaJ'II/I3aT0p




1.3.3

OOpaTtumbie 1 HEOOpaTUMBIE peakiuu. XUMHUECKOoe paBHOBecue. CMmeleHne
xumudeckoro pasHosecus. [Ipunuun Jle Illarense

1.3.4 DNEKTPOIUTHI U HEAIEKTPOIUTHL. DJIEKTPOIUTHYECKAS TUCCOLMALINS

1.3.5 Peaxiun nonsoro ooMeHa

1.3.6 [lonstne o rugpomuse conei. Cpena BOJHBIX PacTBOPOB: KHCTas,
HelTpaibHasi, niesio4yHast (nousrue o mkaie pH)

1.3.7 Oxucaurens W BoccTaHOBUTENb.  OKHUCINUTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuu. [lonarue o0 anexkTpoause

HEOPTAHUYECKASA XUMUSA

2.1 Knaccudukarms HEOPraHUYECKUX BELIECTB. Homenxnatypa
HEOPraHWYeCKUX BEUIeCTB (TPHUBHAIIBHAS U MEKIYHAPOTHAS)

2.2 XapakTepHble XHMHUYECKHE CBONCTBA IPOCTHIX BEIIECTB — METAJUIOB:
HIETIOYHBIX, [IENOYHO3EMENIbHBIX, MAarHus, aIIOMUHUS;, TIEPEXOIHBIX
METaJUIOB (MEe/IH, IIMHKA, XPOMa, JKeye3a)

2.3 XapakTepHble XUMUYECKHAE CBOMCTBA MPOCTHIX BEHIECTB — HEMETAJIIOB:
BOJIOPO/Ia, TAJIOTEHOB, KUCIIOPO/Ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHHUS

24 XapakTepHble XUMUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX; HECOJIe00pa3yIonmx

2.5 XapakTepHble XMMHUYECKHE CBOWCTBA OCHOBaHMH U  aM(pOTEPHBIX
THJIPOKCHTIOB

2.6 XapakTepHble XUMHUYECKHE CBONCTBA KUCIIOT

2.7 XapakTepHble XUMHUYECKHUE CBOMCTBA COJIEH: CPENHUX, KUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpUMepe rMIPOKOMIIEKCOB AJIFOMMHHUS U LIMHKA)

2.8 B3anMoCBs3b pa3IMyUHBIX KJIACCOB HEOPraHMUYECKHX BELIECTB

METO/IbI IO3HAHHUSA B XUMUU. XUMUSA U ’KU3HDb

3.1 [IpaBuna pabotel B naboparopuu. JlabopartopHas mocyaa u 060pyAOBaHHUE.
IIpaBuna Ge3zomacHOCTH NMpH paboTe C €IKUMH, FOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMU, CPEICTBAMHU OBITOBOM XUMUU

3.2 OmnpezesneHne xapakrepa cpefibl BOJHBIX PACTBOPOB BellecTB. MIHIMKAaTOPbI

3.3 KayecTBeHHBIE peaklMM Ha HEOPraHWYEeCKHEe BEIeCTBA U HOHBIL.
KagecTBeHHbIE peaKLIUU OPraHMYECKUX COEIMHEHHUM

3.4 OcHOBHBIE CITOCOOBI TIOJTydeHHUsI (B 1a00paTOpUN) N3YUECHHBIX OPTaHHYECKHUX
Y HEOPI'aHUYECKUX BEIIECTB

3.5 [Tonatne o MeTaTypruu: oOOmME CHoCOObl IMOJYyYEHUsS METaJIIOB.
[IpomblilIUIEeHHOE MOyYeHHE CepHOM KHUCIOTH M amMmMmHaka. [lpumenenune
U3yUYCHHBIX HEOPTaHMUECKUX BEIIECTB

3.6 [IpupoHbIE MCTOYHMKM YIJIEBOJIOPOJOB, MX INEepepaboTKa U NPUMEHEHHE.
[lomydyeHne  BBICOKOMOJIEKYIISIPHBIX COEZIMHEHUH (monmmmepu3anus
U noJiukoHaeHcauus). [lnactmacchl, BOJIOKHA, Kay4yKd M UX IPUMEHEHHE

3.7 [lonsitue 00 5KOJIOTMYECKOHM TI'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUe
OKpy>Karolen Cpepl. DKoJIorn4yeckue npooeMsbl, CBSI3aHHbBIE
C HErPaMOTHBIM NOJY4YE€HUEM U IPUMEHEHHEM BEIECTB

3.8 PacuéTpl 10 XUMHYECKHUM (POPMYJIaM M YPABHCHHAM PeaKIul

3.8.1 OmnpeneneHue Macchl BellecTBa MIM 00bEMaA Tra3oB 10 H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM OOBEMY OJHOIO M3 YYacTBYIOLIUX
B PEaKLIMU BELECTB

3.8.2 Omnpenenenue Macchbl (00bEMa, KOJIMYECTBA BEIIECTBA) MIPOAYKTA PEAKIINH,
€CIIM OJIHO W3 BEILECTB JaHO B BUJE PAacTBOpa C OMpPEIeNEHHON MaccoBOii
JIOJIEN PAaCTBOPEHHOIO BEIIECTBA

3.8.3 Pacuér 00bEMHBIX OTHOIIEHUI Ia30B IPU XUMUYECKUX PEAKIIHAX

3.8.4 Pacuér TeroBoro s dexra peakuuu
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Paznen 2. Yriy0a1éHHublii ypoBeHb

1. Mepeuenn pacnpeneéHHbIX 0 KJIaccaM MPOBEPSEMbIX TPeGOBAH Ui
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHerooomero

06p330B3HI/Iﬂ nmo XuMMHm

TpeboBanuss ®I'OC k pesynpTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHON MHPOTpaMMbl
cpenHero o01ero oopa3oBaHus ONEPAIHOHATM3UPOBAHbI M PACIIPEICIICHBI 110 KJIACCaM.

RJIacC
Mera- Kon IIpoBepsiemble npeAMeTHbIE TPeOOBAHHUS K pe3yJibTaTaM 00y4eHHs
npeaMer- | NpoBe-
HBIH psaeMoro
pe3yb- Tpedo-
TaT BaHUsl
1 YMeHHe caMOCTOSITEIbLHO ONpeieJIfATh eJIN AesiTeIbHOCTH U COCTABJIATH IJIAHBI
AeATeJIbHOCTH; CaMOCTOSITeIbHO OCYLLEeCTBJISATD, KOHTPOJINPOBATH
U KOPPEKTHPOBATH [1eATeJIbHOCTh; HCI0JIb30BATH BCe BO3MOKHbIE Pecypchl 1Jsl
AOCTHKEHMS MOCTABJEHHBIX Mejell W peajn3auMy IUIAHOB /eATeJbHOCTH;
BBIOHPATH yCHENHbIE CTPATETHH B PA3JINYHBIX CHTYAI[HSIX
1.1 dopmynrpoBaTh eI y4eOHO-TIO3HABATENIbHOM M HCCIIEI0BATENbCKON
JIESITETbHOCTH, TUIAHUPOBAaTh €€ W OCYIIECTBISTh €€ B COOTBETCTBUHU
C IJITAHOM
1.2 PazpabGarbiBaTh  adrOpUTMBI ~ PEIICHHS KAYECTBEHHBIX, PACUETHBIX
Y DKCIIEPUMEHTAIbHBIX 3a/1a4, KOHTPOJIUPOBATH MPABWIBHOCTH PELICHHUS,
COTIOCTABJISIS €T0 C TPeOyeMbIM MPEIOKEHHBIM 00pa3ioM
1.3 [IpoBouTh XMMHUYECKHE SKCIIEPUMEHTHI MO TMOIYYEHUIO OPraHMYECKUX
BEILECTB U3YYEHHBIX KJIACCOB U M3YUEHHUIO MX CBOMCTB: (OpMYIHPOBATH
[eJb JKCIEPUMEHTA, BBINOJHITh €ro M (PUKCHUPOBATH PE3YIbTATHI,
(hopMyIUpPOBaTh BHIBOIbI
14 CoOmogath  mpaBmwia  Oe30macHOM  paboTel ¢ J1abOPaTOPHBIM
000py/IOBaHHEM M PEaKTHBaMH B paMKax y4eOHOTO SKCIIEPUMEHTAa U IMPH
OCYILIECTBIICHUH IMPOEKTHO-UCCIIEOBATEILCKOM NeSATEIbHOCTH
2 Baanenue HaBLIKAMH N03HABATEJIbLHOI, Y4eOHO-HCCIe10BaTeIbCKOM

U MIPOEKTHOM /1eITeJIbHOCTH, HABbIKAMM pa3penieHusi npodieM; ClocoOOHOCTh U
FOTOBHOCTb K CAMOCTOSITEJIbHOMY IOHCKY METO/0B pelleHUs] MPAKTUYECKUX
3aja4, NPUMEHEeHHUI0 PA3JIHYHbIX METO0B MO3HAHUS

2.1 HpI/IMeHHTL OCHOBHBIC OII€paliun MBICITUTEIbHON JACATCIIBHOCTHU (aHaJ'II/I3,
CHHTC3, CpPaBHCHHUC, KJ'IaCCI/I(bI/IKaI_II/IH, YCTAHOBJICHHUC IMPpUYIUHHO-
CIICACTBCHHBIX CBHSGﬁ) B IIPOHOECCC HU3Yy4YCHUA 0co0OeHHOCTEN CTPOCHUA
1 XUMHYECKHUX CBOICTB OPraHNYCCKUX BCHICCTB

2.2 Hcnonw3oBath mpuOOpeTéHHBIE B MpolLecCe  HM3YYCHUS  XUMHHU
NIO3HABATENIbHBIE YMEHUS NPU BBIOJHEHUH KaYECTBEHHBIX M PACUETHBIX
3aJaHui, y4eOHBIX TPOEKTOB U  HCCIENOBaHMA  XHMHYECKOTO,

OKOJIOTHYCCKOI'O U MCKIIPEAMETHOT'O COACPIKAHN

2.3 Y4uUTBIBaTE COBPEMEHHBIE IPEACTABIEHUS O CTPOCHUM OPraHMYECKHUX
BEIIECTB MPU COCTABICHUU UX (HOPMYI (MOJEKYISPHBIX U CTPYKTYPHBIX)
Y TIPOTHO3UPOBAHUHU (PU3UYECKUX U XUMHUYECKUX CBONCTB OPraHUYECKUX

BCIICCTB




2.4

XapakTepu3oBaTh OCOOCHHOCTH CTPOCHHUS OPraHMYECKHX BEIIECTB,
NPUBOJS TNPUMEPBl BEIIECTB (M30MEPOB M T'OMOJIOIOB), HMEIOLINX
pa3iIM4yHOE CTPOCHHUE YIIEPOJHOIO CKEJIeTa, COJEp)KAallUX pas3HbIe
(YHKIIMOHATBHBIC TPYITIBI

2.5

XapakTepu3oBaTh U MOJATBEP)KIAaTh YPAaBHEHUSIMHM XMMMUYECKUX peaKUui
XMUMUYECKHE CBOMCTBA M3YYEHHBIX KIACCOB/TPYNIl OPraHUYECKUX
BELIECTB: YIJIEBOJIOPOJOB (QJIKaHOB, LUKJIOAJIKAHOB, AJIKEHOB, JUEHOB,
QIKUHOB, AapEeHOB), KHCIOPOACOJepKalluX (CIUPTOB, aJbIETUIOB,
KETOHOB, KApOOHOBBIX KHUCIIOT, CJIOKHBIX 3(UPOB) U a30TCOJEPKALINX
BEIIECTB (aMMHOB, AaMHMHOKHCIIOT, TE€TEPOIMKIOB) W OHOJOTUYECKH
BaYXHBIX BEIIECTB (’KMPOB, YIIIEBOJIOB, OEIKOB)

2.6

XapakTepu3oBaTh OCHOBHBIE CIIOCOOBI IMOJydeHUs B JIa0OpaTOpUH
Y IPOMBINUIEHHOCTH  U3YYEHHBIX KJIaCCOB OPraHWYECKHX BEIECTB
Y WUTFOCTPUPOBATH UX COCTABJICHUEM YPAaBHEHUN XUMHUYECKUX PEAKIIUN

2.7

[loaTBepxkaaTh CyIIECTBOBAaHUE B3aUMOCBSI3U MEXIY OpPraHUYEeCKUMU
BEUIECTBAMU  COCTABJICHHEM  IIOCJIEIOBATEIbHO  OCYHIECTBISEMBIX
ypaBHEHUH peakuuii (enoyex npeBparieHuit)

2.8

XapakTepu3oBaTb ~ HMCTOYHUKU  YIJIEBOJOPOJHOTO  ChIpbs  (HEQTH,
MPUPOAHBIA Tra3, KaMEHHBIH Yrojib), HX COCTaB, MPaKTHYECKYIO
3HAYUMOCTh U (PU3UUYECKUE U XUMUYECKHE IIPOLECCHI, JIe)KAall[ie B OCHOBE
UX nepepaboTKu

2.9

BoimonHaTe  pacuérel 1O XUMHYECKMM (GopMyllaM U ypaBHEHUSIM
XUMUYECKUX PEAKIMIl: MPUMEHATh M3YyYEHHBIE AITOPUTMBbl pPELICHUS
3a/1a4 C MCIOJIb30BAaHUEM IPHUBEIEHHBIX B YCIOBUU AAHHBIX, IPUMEHATH
HeoO0XOJMMble MAaTeMaTHYECKHE METO/bl peIIeHUs IpU MPOBEACHUU
pacu€ToB, AHATU3UPOBATH PE3YIBTATHl PEIIEHUSA ¢ YY4ETOM IOJYYEHHBIX
pe3yJIbTaTOB

2.10

Pemate  3amaum, TpeOyroomme NPUMEHEHHS 3HAaHMM H3  Kypca
OpPraHMYeCcKOM XHMHUHU, a TaKKe€ HHTErpaldud 3HAaHUW U3 APYrux
IPEIMETOB €CTECTBEHHOHAYYHOTO IHKJIA

I'oToBHOCTL M CHOCOOHOCTHL K  CAMOCTOSITEJbHOW  HHGOPMAIMOHHO-
NMO3HABATEJIbHOI [1eSiTeIbHOCTH, YMEHHe OpPHEHTHPOBATHCA B PAa3JINYHBIX
HCTOYHUKAX HH(oOpManuM, KPUTHYECKH OLEHUBATH M HHTEPIPETHPOBATH
HH(}OPMAIUIO, TT0JYYAEMYI0 U3 PA3JIHYHbIX HCTOYHUKOB. YMeHHE HCI0JIb30BATH
cpeacTBa MH(OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIi B pellleHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H OPraHU3alMOHHbIX 32/1a4

3.1

Hcnonb3oBaTh NpUOOpeTEHHblE 3HAHUA M yYMEHMs B  y4eOHOI
NEATeNbHOCTY M TIOBCEAHEBHOM JKM3HM JUISI KPUTUYECKOH OICHKH
JIOCTOBEPHOCTH XMMMYECKOH HMH(OpManuy, MOCTYNAoLe W3 pa3HbIX
VICTOYHUKOB

3.2

OtbupaTh W UHTEPHpPETHUPOBATH HUHGOPMALKIO U3 OAHOTO WIH
HECKOJIbKMX MCTOYHUKOB; TPYNIUPOBATh HH(POPMAIIMIO, OTOOPAHHYIO M3
pPa3NMYHBIX  HAYYHO-TIOMYJSPHBIX  HCTOYHMKOB  JJIs  pEIICHHS
MPAKTHYECKUX U TO3HABATENbHBIX 3a1a4

3.3

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS W MPAKTHYECKHE YMEHHUS,
copMUpOBaHHBIE KYpCOM XUMHH, B TIOBCEIHEBHON IKU3HH JUIS
oOecrieyeHuss  0e30MacHOCTM  HpU  OOpallleHUHd C  BEIIEeCTBAMHU
1 000pyJJOBaHHEM, Ui COXPAaHEHHs 3J0POBbS M COOJIOACHHS HOPM
HKOJIOTHUECKOTO TOBEJCHHS B OKpY)KaroLel cpere

3.4

[IpuBoauTh mMpUMephl BKIAJa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-
XMMUKOB B Da3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYXKAIOUIETro
MUPA, B pa3BUTHE TEXHUKU M TEXHOJOTHIM
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3.5 JleMOHCTpHpOBATh Ha MPUMEPaxX poJib U MECTO XUMHH B (DOPMUPOBAHHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHUpa, B PAa3sBUTHU COBPEMEHHOU

TEXHUKU U TEXHOJIOTMH, B IPAKTUYECKOM IEATEIBbHOCTHU JIOACH

4 YMeHue HCHOJIb30BAaTh CPeACTBA HH(POPMANMOHHBIX MU KOMMYHHMKAIMOHHBIX
TeXHOJIOT Ui B pelnieHuu KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OPraHM3AIMOHHBIX 32/1a4 ¢ c00JII0leHneM TPeOOBaAHUIi IPrOHOMUKHU, TEXHUKH
0€e30MaCHOCTH, TMTHEHBbI, pecypcocOepeskeHNsl, MPABOBbIX U ITUYECKHX HOPM,
HOpPM HH(OPMAIMOHHOI §€30NACHOCTH
4.1 [IpoBOaUTE CaMOCTOSTENbHBI IMOUCK XUMHYECKOH HHGPOpMALUU
C UCIIOJIb30BAaHUEM  PAa3IUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHUM, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHEeTa)
4.2 Hcnonp30BaTh BO3MOXXHOCTH  HMH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH I TiepepadOTKH, Nepeaun XuMruiecko nudopmanuu, eé
MIPEACTABJICHUS B Pa3IN4HBIX (hopMax, MOATOTOBKH MPe3eHTAIIUN
) Baanenue siI3bIKOBBIMM CPeCTBAMH — YMEHHE SICHO, JIOTUYHO U TOYHO U3J1araThb
CBOIO TOYKY 3peHMsl, HCNI0JIb30BaTh a/IeKBATHbIE sI3bIKOBbIE CPEICTBA
5.1 [IpuMeHsITh TEOPETHYECKUE 3HAHUA M XUMUYECKYI0 TEPMHHOJIOTHIO
B MPOIIECCE BBITIOJTHEHHS 3a/IaHUM, TIPEICTABICHHS OTBETOB B YCTHOM
Y IUCbMEHHOU (popme, TOArOTOBKE BBICTYIUICHUH (COOOIICHHMIT) MO
M3y4YEHHBIM TeMaM Kypca XUMUU
6 YMeHHe NPOAYKTUBHO 001IATHCH M B3aMMO/1eiiCTBOBATH B Npolecce COBMECTHOM
NeSiTeIbHOCTH, YYMTBHIBATH TO3UIUM JIPYTHX YUYACTHHUKOB [IeSIT€JILHOCTH,
3¢ ¢eKTUBHO pa3pemiaTb KOH()IUKTbI
6.1 COOTHOCHUTH U KOOPAMHUPOBATH CBOU JICUCTBUS C ACHCTBUSAMH JAPYrUX
JIOJIE B MPOIECCE COBMECTHOM MO3HABATEIbHOM, YKCIIEPUMEHTAIBHOU
W MCCIIEI0BATENBCKOM JIEATEIbHOCTH, aJICKBaTHO OLIEHUBATH CBOM BKJIAJ
B pe3yAbTaThl pabOThI IPYIIIIbI
6.2 [Ipunumars yyactue B paboTe Tpymdmbl Haja 3aJaHHEM, IIPOEKTOM,
HCCIEAOBAaHUEM, HMEIOIIUM  XMMHUKO-IKOJOTHYECKOE COAECpHKaHUE
U IIPEeyCMaTPUBAIOLIMM OIPEACIICHNE MyTeld peleHUs H3JI0KEHHOU
B YCJIOBUU MPOOIIEMBI
KJIACC
Mera- Kon IIpoBepsiemble nMpeaMeTHbIE TPEOOBAHUA K pe3y/bTaTaM 00y4eHus:
npeaMer- | npose-
HBIH pseMoro
pe3yJb- Tpebdo-
Tart BaHMS
1 YMeHune caMoCTOATEIbHO ONpPeAeATh HeaH AesiITeJIbHOCTH H COCTABJATH IJIAHBI
AeATeIbHOCTH; CaAMOCTOSITEJIbHO OCYHIeCTBJISATD, KOHTPOJINPOBATH

1 KOPPEKTHPOBAThH AEeSITEIbHOCTb; HCNOJb30BAaTh BCe BO3MOKHbBIC PECYpPChI I
AOCTHKCHHMS TOCTABJECHHBIX WeJedl M peaju3alud IUIAHOB JeATEeJbHOCTH;
BbIOMPATh yCHeIHbIe CTPATErMH B PA3JIHYHBIX CUTYaIUsSIX

1.1 QopmynupoBaTh [EeTW M 3a4a4d  [O3HABATENbHOW  (yueOHOH,
UCCIIEJIOBATENLCKOM, TPOEKTHOM) NESTENbHOCTH, OMpPENesTh PecypcChl,
HEOOX0UMBIE [Tl €€ OCYIIECTBIICHHUS, MIAaHUPOBATh M OCYIIECTBIIATH €€
B COOTBETCTBUU C TUIAHOM, BBIOMpaTh HanOosee F3pGEeKTUBHBIE CIIOCOOBI
JOCTH)KEHHMS [TOCTABJICHHBIX IEIeH

1.2 CaMOCTOSTEIIBHO paBpa6aTBIBaTL AJITOPUTMBI PCHICHHUA Ka4YCCTBCHHLIX,
paC‘-IéTHLIX 1 SKCIICPUMCHTAJIBHBIX 3a/1a4, KOHTPOJIMPOBATH ITPAaBUJIbBHOCTb

PCHICHUS, COTIOCTABJIA €TI0 C Tpe6yeMBIM MMPCAJIOKCHHBIM 06pa3u0M




1.3

HpOBOI[I/ITB KOHTPOJIb cBoen ACATCIIBHOCTH B MPOHCCCC ANOCTHUIKCHUSA
pe3ynbrata, ONpeaeisaTh (AKTOPHI, MOBIUSBIINE HA JOCTHKEHHE/
HEIOCTHKEHHE pe3yIbTaToB; aHAITM3UPOBATH pe3yabTaThI
U KOPPEKTUPOBATh PEIICHUE C YYETOM IIOJIYYCHHBIX PE3YJIbTATOB

1.4

HHaHI/IpOBaTB " IPOBOAUTH XUMHUYCCKUC SKCIICPUMCHTHI IO IMOJIYYCHUIO
U UCCICIOBAHHUIO CBOWCTB M3YYEHHBIX BEIIECTB: (HOPMYIHPOBATH
npoOiieMy/3a1ady y4eOHOTO JKCIEPUMEHTA; OTMPEACIIsATh HEOOX0AUMOe
JUI TIPOBEJCHHS OIBITOB J1abopaTopHOE OOOPYIAOBaHHWE W PEAKTHUBHI;
IPOBOAUTDH OIBIT, (PUKCUPOBATH €ro pe3yabTaThl U (HOPMYIUPOBATH
BBIBO/IbI

1.5

CobOmomath  mpaBwia  Oe3onmacHOW — paboTel ¢ JabOpaTopHBIM
000py/I0BaHHEM U PEAaKTUBAMHU B pPaMKaX yueOHOTO 3KCIEpUMEHTa IpH
OCYIIECTBJICHUN y4eOHO-HCCIIEIOBATEIHCKON M MPOCKTHOM
NESATEINBHOCTH

Buaanenue

HABBIKAMH NMO3HABATEJIbHOM, y4eOHO-HCcClIe10BaATeIbCKO

HHpOQKTHOﬁ ACATECJIBbHOCTH, HABBIKAMHU pPa3speliCHUs l'[pOﬁ.]'IeM; CIOCOOHOCTD
H IOTOBHOCTH K CaMOCTOATEJIBHOMY IMOUCKY METOAOB PCIICHUA NMPAKTHYCCKHUX
3ajJa4, IPUMECHCHUIO PA3JIMYHBIX ME€TOA0B IMMO3HAHUSA

2.1

Ucnonb3oBath  npuoOpeTéHHBbIE  IO3HABATEIbHBbIE  YMEHUS  IIpU
BBITIOJIHEHUM TIPOEKTOB M Y4eOHO-UCCIIEIOBATEIbCKUX 3aJad IO
M3Y4YEHUIO CBOWCTB, CIOCOOOB MOTY4YEHHUs U IPUMEHEHHS BEIIECTB

2.2

Paznmuath ycimoBus (TpaHUIBI) MPUMEHUMOCTH XHMHYECKUX TIOHSTHHA,
3aKOHOB W TEOPHUM (3aKOH coXpaHeHHUs macchl, [lepumoamdeckuii 3aKoH
JHA.N. MenneneeBa, TeopHusi XUMHYECKOTO CTPOCHHUSI OPraHUYECKUX
coenquHeHnit A.M. BytiepoBa), npuMeHATh B y4eOHO-TIO3HABATEILHON
NeSITEeIbHOCTH COBPEMEHHBIE TPEACTAaBIEHUS O CTPOEHUU BEUIECTB,
MMOHUMATh BCEOOIUI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB

2.3

BricTpanBath JIOTMYECKHE IIEMIOYKH PACCY)KIEHUW C OMOpoll Ha
W3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M XHMHUYECKHE SBJICHMUS,
yCTaHaBIUBATh MPUYMHHO-CJIEJICTBEHHBIE MEXKIY CBOICTBAMHU BEIIECTB
U 00JIacTIMU €ro MPUMEHEHUS

2.4

[IpuMeHSITh OCHOBHBIE OMNEPALMU MBICIUTEIBHON JESITeNbHOCTH TPU
BBINIOJTHEHUHM  y4eOHBIX  3aj1ad:  KJIacCUPUIMPOBATH  XUMHUYECKUE
AJIEMEHTBI, BEIIECTBA, BUbl XUMHUECKOMN CBSI3H, THUIBI KPUCTAIITHYECKUX
PEIETOK, XMMHYECKHUE PeaKIuu (10 YUCIY M COCTaBy Y4YacCTBYIOIIHMX
B PEAKIIMH BEIECTB, M0 TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTElEeHU
OKHUCJICHUS] XUMHUYECKUX JIEMEHTOB)

2.5

I/IHHIOCTpI/IpOBaTL CYHIECTBOBAHUC 3aBUCUMOCTH CBOMCTB XHMHYECKUX
JJICMCHTOB (pa):u/lyca arToMa Hu BHGKTpOOTpI/IHaTeHBHOCTI/I) 0T HX
pacCIlOJIOKCHHA B TI'pylHiax MW I[ICpuogax HCpHOI[H‘lCCKOﬁ CHUCTCMbI
XHUMHNYCCKHUX JOJICMCHTOB I[I/I MenjeneeBa u 0CcoOeHHOCTEHN CTPOCHUA
aTOMOB

2.6

[Iporao3upoBath cBOMCTBAa XUMHUECKHUX IEMEHTOB M UX COETMHEHUI Ha
OCHOBaHMM moJiokeHuss B llepuogumueckoil cucCTeME XUMUYECKHUX
anemeHnToB [[.W. MenneneeBa u ocoOeHHOCTEH CTPOEHHS HX aTOMOB;
NOATBEPKJIATh UX YPABHEHUSAMH XUMUUYECKUX PEAKLIUMA

2.7

BrisaBnsaTs XapaKTCpHbIC XUMHUUYCCKUC CBOMCTBa OKCHIOB, OCHOBaHI/IP’I,
aM(I)OTepHLIX TUAPOKCUIOB, KHUCIOT H coleii u MOATBCPKAATE HX
YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHNYICCKHUX peaKLII/Iﬁ

2.8

HO,Z[TBep)K,Z[aTL YPaBHCHUAMHA pCaKLII/Iﬁ CYIIECTBOBAHUC TeHETHYECKOM
CBA3U MCIKAY BCHICCTBAMU PA3JINYHBIX KJIIACCOB




2.9 BbmonHATh pacu€Thl MO XUMHUYECKUM (QopMylaM W  ypaBHEHHIM
XUMUYECKUX PpEaKIUil: CaMOCTOSTENIbHO BBICTPAMBATh  AJITOPHUTMBI
peleHus 3a/1a4 ¢ UCIOJIb30BaHUEM IPUBEACHHBIX B YCIOBUU JAHHBIX,
MPUMEHATh HEOOXOAMMBIE MaTEMaTHUYECKHE METOIbl PEHICHUS IpH
[IPOBEJACHUU PAaCUETOB

2.10 Boinonusate y4eOHbIe 3a/1a4H, UMerolme IPOOJIEMHBIH
U HCCIIENOBATENIbCKUM XapakTep, TpeOyrolue MpUMEHEHUs 3HaHUM U3
pa3HbIX pa3fesioB IIKOJBHOTO Kypca XMMHUH, a TAaKK€ HUHTETrpaluu
3HAHWUM U3 JPYTUX NPEJIMETOB €CTECTBEHHOHAYYHOTO 1IMKJIA

T'oToBHOCTH Hu CIOCOOHOCTH K CaMOCTOSITEeIbLHOM umbopMaunonno-
N0o3HABATEJIbLHOM ACATECJIbHOCTH, YMCHHEC OpPHCHTHPOBATHCA B PasInHYHBIX
HCTOYHHUKAX l/lH(l)OpMaIII/II/I, KPUTHYIECKA OICHHUBATHL MW HHTEPIPETHPOBATH
an)opMaumo, moJyvaemMyro u3 pas/imIHbIX HCTOYHUKOB. YMeHne ucnoib30BaTh
cpeacrea I/IH(l)OpMaIII/IOHHbIX H KOMMYHHKAIUOHHBIX TEXHOJIOTHIl B Pe€IICHUHN
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3a/1a4

3.1 Wcnonb3oBath mnpuoOpeTEHHbIE 3HAHUS W yMEHHUS B  yuyeOHOU
NESITEeIbHOCTH W TOBCEJAHEBHOM >KM3HU JJISi KPUTHUUYECKON OLIEHKH
JOCTOBEPHOCTH XUMUYECKOW HMH(OpMaIMU, MOCTYMAOMENH W3 pa3HbIX
HMCTOYHUKOB

3.2 OOBACHATD OTHENbHBIE TOJOXKEHUs, NPOoOJEeMaTHUKy OJHOTO WU
HECKOJIPKAX HWCTOYHHKOB C TIPHBJICYCHHEM KOHTEKCTHBIX 3HAHHIA;
TpYyIIUPOBaTh, KOHKPETU3UPOBATh U CHUCTEMATU3NPOBATh WH(OPMAIIHIO,
OTOOpaHHYIO W3 Pa3MYHBIX HAYYHO-TIOMYJSIPHBIX HCTOYHUKOB, LIS
pelIeHns MPAKTUYECKUX M TTO3HABATEIbHBIX 33124

3.3 Hcnonb30BaTh TEOPETUYECKHE 3HAHHWS [0 XHMHU B IOBCEIHEBHOU
KU3HU 711 o0ecrieueHnsi 0e30TacHOCTH MPU OOpaIlieHUH ¢ BEUECTBAMH
1 000pYyIOBAaHMEM, COXPAHCHHUsI 370POBbS U COOJIONCHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIICH cpejie

YMeHue uCnoJb30BaTh CpeacTBa MHMOPMAIUMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOI it B peneHuu KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OPraHM3alMOHHBIX 33/1a4 ¢ CO0JII0leHneM TPeOOBAHMH IPrOHOMUKHU, TEXHUKH
0€301aCHOCTH, THTHEHBbI, pecypcocOepesxeHnsi, MPABOBbIX M ITHYECKHX HOPM,
HOPM HH(OPMALIMOHHON 0€30IACHOCTH

4.1 [IpoBOIUTH CaMOCTOSATENbHBIA IMOWUCK XUMHUYECKOW HuH(pOpMaUuu
C HCTIOJIb30BAaHUEM  Pa3JMYHBIX HCTOYHHKOB (HAYYHO-TOMYJISPHBIX
U3JIaHU, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa)

4.2 Hcnonb3oBate uHGOPMAIIMOHHBIE W KOMMYHHKATHUBHBIE TEXHOJIOTUU
JUIA TIOWCKa, MepepaboTKU U TMepenayd XuMudeckoil nnopmanuu u eé
IPEJICTaBICHUS B PA3JIMYHBIX (hopMax

Baaaenue si3bIKOBBIMH cpeacTrBaMu — YMEHHME SICHO, JIOTUYIHO U TOYHO M3Jaratrb
CBOK0 TOYKY 3pPp€HHUSA, HCITOJIB30BATh AICKBATHBIC AA3BIKOBbBIC CPCICTBA

5.1 [IpuMeHATh TEOpETHUECKHE 3HAHMS M XUMHYECKYI0 TEPMHHOJIOTHIO
B IIPOLIECCE BBINOJHEHUS 3aJaHUM, YCTHBIX U MHCbMEHHBIX OTBETOB Ha
BOIPOCHI, BBICTYIJICHUH (COOOIIEHHIT) MO pa3IuyHBIM acleKTaM Kypca
XUMHUHU

YMeHHe NPOAYKTHBHO 00IIATHCHA M B3aMMOJCHCTBOBATH B NpoLecce COBMECTHOM
AeATeIbHOCTH, YYUTHIBATH MO3HIUM JAPYIrHX YYACTHHUKOB [AeATEJIbHOCTH,
3¢ ¢exkTUBHO paspemiaTh KOH(PIUKTBI

6.1 COOTHOCUTH U KOOPAMHUPOBATH CBOM JACUCTBUS C NEHCTBHUIMU JPYIHX
JIOJIEW B MPOILIECCE COBMECTHOM IMO3HABATEIIBHOM, IKCIIEPUMEHTAIBHOU
M UCCIICIOBATEILCKOM NEITEeILHOCTH, aJIcKBaTHO OIICHUBATh CBOM BKJIA/I
B pe3yabTaThl PaOOTHI TPYIIITHI




6.2

[Ipynumarbs yuyacTe B pabOTe TIpynmbl HaJ 3aJaHUEM, MPOEKTOM,
HCCIEAOBAaHUEM, HMEIOIIMM  XMMHUKO-IKOJOTMYECKOE  COICpIKaHUE
U IIPEIyCMaTPUBAIOIIKUM OIIPENEICHUE IIYyTeH PpELICHUs H3JI0KECHHOU
B TEME€ WJIM YCIOBUU MPOOJIEMBI
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2. Hepe'{eﬂb pacnpeueﬂéﬂﬂmx o KJjiaccaM MNpoBEPHAEMbIX IJIEMEHTOB

coaecpkaHusd M0 XUMHUH

[lepeuenp pacnpenenE€HHBIX MO KJaccaM 3JEMEHTOB COJEpIKaHUs, COCTABJICH Ha OCHOBE
[IpumepHO#T OCHOBHOM 00pa30BaTENBHONH TPOTPAMMBI CpelHEro ooOmero obpa3oBaHUs
(omobOpena pemienneM (enepaabHOro y4e0HO- METOJWYECKOTO OOBCIMHEHUS 10 O00memMy
obpaszoBanuio (mpotokoa ot 28.06.2016 r. Ne 2/16-3)).

KJ1ace
Kon Kon IIpoBepsieMble 3J1eMEHTHI COiep:KaAHUS
pas- npoBe-
Aena | psieMoro
3JieMeHTa
1 OPTAHUYECKASA XUMUS
1.1 OcHoBHbIE XMMHMYeCKHe MOHATHSA: THOpUIU3alus aTOMHBIX OpOUTaiei,
YTJIEPOHBIN CKENET, CTPYKTypHas (popmyina, TOMOJOTH, TOMOJIOTHYECKHUNA
psizL, JUTMHA CBSI3H, SHEPTHSI CBSI3U, G- U T-CBA3b, MMOJIIPHOCTH CBSI3HM, KpaTHas
CBSI3b, U30MEPHI, M30MepHUsl (CTPYKTypHasi, MPOCTPAHCTBEHHAs), pPajHKal,
(yHKIIMOHANBHAS TpyNNa, Me30MepHbIH 3((deKT, MHAYKTUBHBIN A(PdeExT,
opuenTanTsl | u |l poxa, anexkrpodui, Hykineodusn, ruapoIn3, THAPUPOBAHUE,
raJloTeHNPOBaHUE, TUIpaTaIys, THIPOTAJIOTEHUPOBAHUE,
JETUAPOTATOTEHUPOBAHNE, JeTUAPUPOBAHHE, JIeTaIOT CHUPOBAHHE,
Neruaparanusi, JeKapOOKCHIMpOBaHME, OdTepUpHUKALUs, HHUTPOBAHHE,
MoJIMMEpHU3alus, TOJTUKOHACHCAIUS, AKIIMPOBaHNE, TUPOJIN3, PUPOPMUHT,
KpPEKUHT, MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AIIIH,
COTOJIMMEpHU3ALIUS
1.2 Teopusi cTpoeHUs OPraHNYECKUX COeTHHEHUIA.
Kaaccupukanus 1 HOMEHKJIATYPa OPraHM4YecKMX coeIMHEeHN I
1.2.1 Teopust XUMHYECKOTO CTPOCHHS OPraHUYeCKHX coenuHeHuid. ['omosoru
U u30Mephl. B3anMmHoOe BiIMsIHEE aTOMOB B MOJIEKYJIax
1.2.2 CTpykTypHass W TMPOCTPAHCTBEHHass wu30MepHs (IHC-, TPaHCHU30MEPHS,
ONTUYECKAsi U30MEPHUS)
1.2.3 Tunsl cBsA3eil B MOJIEKyJIaX OpraHMYeCcKUX BellecTB. [ nopuanzanms aTOMHBIX
opOutaneit yriepoaa. Pagukan. @yHKIIMOHAIBHAS TPyTIIa
1.2.4 Knaccudukanus oprannueckux BemiecTB. HoMeHKIaTypa OpraHUYeCKHUX
BEIIECTB (TPUBHAIIbHAS U MEXIYHAPOIHAS)
1.3 YraeBoaopoabl
1.3.1 AJIKaHBI: COCTaB, CTpPOCHHE, (HU3WYECKHE CBOWCTBA, XapaKTEPHBIC
XMUMHUYECKHE CBOMCTBA, HAXOXKICHHUE B IPUPOJIC, IPUMEHEHUE
1.3.2 [uknoankaHel: COCTaB, CTpOEHHE, (PU3MUECKHE CBOWCTBA, XapaKTepHBIC
XMUMHYECKHE CBOICTBA, MPUMEHEHHE
1.3.3 ANKeHbI: cOCTaB, CTpO€HHE, (u3MUecKHe CBOWCTBA, XapaKTEpHbIE
XMMUYECKHE CBOMCTBA, M0Jy4YeHHE, IPUMEHEHUE
1.3.4 ANKaTueHbl: COCTaB, CTPOCHME, (U3NYECKUE CBOMCTBA, XapaKTepHbIE
XMMUYECKHE CBOMCTBA, M0Jy4YeHHE, IPUMEHEHUE
1.3.5 ANIKMHBI: CcOCTaB, CTpO€HHE, (HU3UYECKUEe CBOICTBA, XapaKTepHbIE
XMMUYECKHE CBOMCTBA, IPUMEHEHHE
1.3.6 Apenbl (0eH301 W TOMOJOTHM O€H30lla, CTHPOJ): COCTaB, CTPOCHHE,
¢u3nyeckrue CBOICTBA, XapaKTepHble XWMHUYECKHE CBOWCTBA, MOJyYEHUE,
IpUMEHEHHE




1.3.7

MexaHu3mbl peakiuil (pajuKaabHbIM U MOHHBIN), NpaBuia MapKOBHUKOBA
u 3aiinesa

1.4 Kucaopoacoaep:xanme coeimHeHNs

141 [IpenenvHble OJHOATOMHBIE CIUPTHI: COCTaB, CTPOEHHUE, (UINUECKUE
CBOWCTBA, XapaKTEPHbIE XUMUYECKHUE CBOMCTBA, (PH3UOJIOTHYECKOE JICHCTBUE,
N0JIy4YeHUE, IPUMEHEHHE

1.4.2 MHoOroaToMHbIE CIUPTHI: COCTaB, (U3NYECKUE CBOWCTBA, XapaKTEepHbIE
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

1.4.3 ®deHomn: cocTaB, GU3NICCKUE CBOMCTBA, XapaKTEPHbIC XUMHUYECKUE CBOKCTRA,
MPUMEHEHUE

1.4.4 Anpaeruibl U KETOHBI: COCTaB, CTpPOCHHE, (U3UUYECKHE CBOICTBA,
XapaKTepHbIe XUMUYECKUE CBOMCTBA, MOJIy4EeHHE, IPUMEHEHHE

145 KapboHoBble KuCHOTHI (MpeneiabHble W HENpENeNbHbIE, OJHOOCHOBHBIE
U JByXOCHOBHBIE): COCTaB, CTPOECHUE, (PU3HUECKHUE CBOMCTBA, XapaKTEpHBIE
XMMHUYECKHE CBOICTBA, HAXOXACHUE B MPHUPOJE, MOJIyYeHHE, ITPUMEHEHNE.
Mpeuia

1.4.6 CrnosxHble 3(pupsl: cocTaB, CTpOeHUE, (U3NYECKUE U XUMUYECKHE CBOMCTBA,
MOJIy4€HHUE U IPUMEHEHHE

1.5 A3oTcoaep:xaniue coeuHEeHUs

151 AMUHBI: cOCTaB, (DU3UYECKHE CBOWMCTBA, XapaKTEPHBICE XUMHUUYECKHE
CBOMCTBA, HAX0XACHNUE B IPUPO/JIE, IPUMEHEHHE

1.5.2 AMMHOKHUCIIOTHI: COCTaB, (PM3MYECKUE CBOWMCTBA, XapaKTEPHBIE XUMHUUYECKHE
CBOWCTBA, TPUMEHEHHE

1.5.3 [Ipencrasnenue o rereponukiax (Ha mMpuMepe MUppoJa, MUPUINHA, TTyprUHA
u nupuMuHa). [loHsaTHE 0 HYKIIEMHOBBIX KUCIOTaX

1.6 bBuosioruyeckn  BajkHble  BelIeCTBA:  JKHUPBI, OCJIKH,  YIJIEBOBI
(MOHOCaxapuIbl, TUCaXapubl, MOJHUCAXAPHUIbI): CTPOCHHUE, (U3HUIECCKUE
CBOICTBA, XapaKTEPHbIE XUMUUYECKUE CBOMCTBA

1.7 I'eneTnyeckasi CBSI3b MKy OPraHU4eCKUMH COeTMHEHUSIMH

METO/JbI ITIO3HAHUSA B XUMUU. XUMUSA U ' KU3ZHDb

2.1 [IpaBuna paboThl C OpPraHMYECKUMHU BEIIECTBAMU: YIJIEBOJOPOJAAMHU,
KUCJIOPOJI- U a30TCOJACPKAIIUMU COCAUHEHHUSIMH, TOPIOYUMHU BEIIECTBAMU,
OPOOYKTaMU OBITOBOM XHMHUHU B COOTBETCTBHM C HMHCTPYKLIMSIMH I10
BBITIOJTHEHUIO XUMUYECKHX OIBITOB

2.2 KauecTBeHHbIE peakIIy OPraHu4eCKUX COCTUHEHHM

2.3 Ou3nyecKkue 1 XUMHUYECKHE IPOLIECCHl, JeKallie B OCHOBE MepepaboTKu
He(dTH (pekTrdukanms (MeperoHka), KPEeKUHr, PUPOPMHHT) U KaMEHHOTO
yrias (KOKCOBAHHUE)

24 BricokomonekymspHbie COEIMHEHUS. Peakuuu MOJIMMEpHU3aluu
u nonukoHaeHcanuu. [Tonmumepsl. [InacTmaccesl, BOJIOKHA, KayqyKH

2.5 DKOJOTHYECKHE MOCIIEJICTBUS, 00yCIIOBJICHHBIE HErpaMOTHBIM
UCIIOJIb30BAHUEM HEKOTOPBIX OPraHMYECKUX BEIIECTB M UX cMecel (KHUCIOT,
pacTBOpuUTeNeH, MOJIMMEPOB U Ip.)

2.6 Pacuérpl mo xumMuyeckuMm ¢(opmyJaM H YPaBHEHHUSIM XHMHYECKHX
peakuui

26.1 OmnpeneneHue MOJEKYJIIpHOH (OPMYNIbl OPraHMYECKOTO BeIIeCTBA 10
W3BECTHBIM MAacCCOBBIM JIOJISIM aTOMOB XMMHUYECKHX AJIEMEHTOB, MIIOTHOCTH
Y OTHOCHUTEJIbHOM TJIOTHOCTU Ta3a, NPOAyKTaM peakuuu (B TOM YHCIE
MPOAYKTaM CTOPaHUsI OPTaHUUECKOTO BEIIECTBA)

2.6.2 Pacuérel maccel BelecTBa Uil 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY

BCIICCTBA, MaCcC€ UJIN O6’BéMy OJIHOT'O U3 YHACTBYIOIIHX B PCAKIIUU BCIICCTB
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KJacc

Kox
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aeJaa

Kox
npoBe-
psaeMoro
3J1eMeHTa

HpOBGpﬂEMLIe 3JIEMEHTHBI COACPKAaHUA

TEOPETUYECKHUE OCHOBBI XUMHUHU

1.1

OcHoBHbIE XHMHYECKHE MOHATHSA: aTOM, 4JIpO aroma, M30TOIbl, MAacCOBOE
YUCJIO, MPOTOH, HEUTPOH, SJEKTPOH, 3JEKTPOHHAs 000J0YKA, XUMUUYECKUM
JNIEMEHT, aTOMHbIE S-, P- U d-OopOHTaNHM, IEKTPOHHAS KOH(QUryparus atoMa
Y MOHA, OCHOBHOE M BO30YXJEHHOE COCTOSIHME aTOMOB; SHEPrus HMOHM3ALMH,
CPOJCTBO K 3JIEKTPOHY, XUMUYECKas CBSA3b, AMEKTPOOTPHULIATEIBHOCTh, CTENIEHD
OKHUCJICHHS aTOMa, BEIeCTBAa MOJIEKYJISPHOTO U HEMOJEKYJISIPHOTO CTPOECHHS,
KpUCTAIJIMYECKAss pPEIIETKa, MEXaHU3M pEakUH, OSHTAIbIINSA, MOJsSpHas
KOHLIEHTpAlUs, paCTBOPUMOCTb, CKOPOCTb pEaKlUHu, KaTalu3aTrop, KaTajus,
TEII0BOM AP (eKT XMMUYECKON peakluu (3K30- U SHAOTEPMHUUECKUE PEaKIIUN),
TEPMOXUMHUYECKHE YpaBHEHU, AIIEKTPOJINTUYECKAS JccoLhanus,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, UOH, KaTHOH, aHUOH, CTENEHb IUCCOLMALNY,
XAMHUYECKOE paBHOBECHME, BOJOPOMAHBIA mokazarenb (pH), koHcranTta
JTUCCOLMAlMM  KUCIOT W OCHOBaHUM,  TUAPOJIM3,  OKHUCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIE pEAKLUU, OKHUCIEHHE, BOCCTAHOBJIEHHE, OKHUCIUTEb,
BOCCTaHOBUTEJb, IEKTPOJIN3

1.2

CocrasB u crpoenue aroma. Ilepuoanyecknii 3axkoH u [lepuoagnueckas
cucrema xumuuyeckux 3j1eMeHToB [[.1. MengesneeBa. CTpoeHue BelecTBa

1.2.1

CoctaB U cTpoeHue aroma (MPOTOHBI, HEUTPOHBI, BJIEKTPOHBI) XUMUYECKOTO
anemenTa. M3oTonsl. DnekTpoHHas 00071049Ka aToma

1.2.2

Pacripenienienrie 371€KTPOHOB MO SHEPreTUYECKHUM YPOBHSIM aTOMOB U HOHOB,
MOAYPOBHSM U 3JIEKTPOHHBIM OpOUTANISIM B aTOMaX MEPBBIX YETHIPEX MEPHUOI0B
(s-, p- u d-amemeHThI). DIEKTpOHHAs KOH(MUTYpaIUsi aTOMOB U HOHOB.
OcHoBHOE U BO30OYKIEHHOE COCTOSIHUE aTOMOB

1.2.3

[lepuonuueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB
JI.. MenpenceBa. XapakTepucTHKa S-, P- ¥ O0-XMMHYCCKMX 3JIEMEHTOB U HX
COeIMHEHUN Mo MX mosiokeHuto B [leproanueckoil cuctemMe U 0COOCHHOCTSIM
CTPOEHUS UX aTOMOB

1.2.4

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB (paguyc aToma
U DJIEKTPOOTPULIATEIHLHOCTh) U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
(BOAOPOJHBIX COCIUHEHUM, BBICIIMX OKCHJIOB M THAPOKCHJIOB) IO TEpHUOIaM
urpynnaMm I[leppuonnueckoi  cuCTeEMbl  XMUMUYECKUMX anemeHtoB ..
Menneneesa

1.2.5

O6mas xapakrepuctuka meramioB IA—IIIA rpynn, nmepexogHbIX MeTamioB —
MeNY, [IMHKa, XpoMa, Xelie3a M0 UX IMOJIOKeHUto B Ilepuoauueckoil cucreme
xumuueckux saemeHToB J[.M. MeHneneeBa M OCOOCHHOCTSIM CTPOCHHUS HX
aTOMOB

1.2.6

OOmas xapakrepuctuka HemeramaoB IVA-VIIA rpynn mo ux MHON0XKEHUIO
B [lepuonnueckont cucreMe xumuyeckux oanemeHtoB .M. MenneneeBa
U 0COOCHHOCTSIM CTPOCHHUS UX aTOMOB

1.2.7

BaneHTHOCTB U CTEIEHh OKUCIIEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB

1.2.8

KoBaneHntHas xuMuyeckas CBs3b, ec Pa3HOBUAHOCTH W  MCXAHU3MBI
06p330BaHI/I$I. XapaKTCpI/ICTI/IKI/I KOBAJICHTHOM CBS3H (HOH}IpHOCTB H SHCPrus
CBH3I/I). HMonnasg cBsa3b. MeTanmdeckas CBA3b. BOIIOpOI[HaH CBA3b




1.2.9

BemectBa ~ MOJEKyIspHOTO M HEMOJIEKYJISpHOro  CTpoeHusd.  Tun
KPUCTAJIMYECKON PEHIETKU: aTOMHAs, MOJIEKYJISIpHAsA, MIOHHAs, MEeTalInyecKasl.
3aBUCHMOCTb CBOMCTB BELLIECTB OT UX COCTABA U CTPOECHUS

1.3 XuMHYeCKasl peaKIusi
1.3.1 Knaccugukanms XuMIUUecKuX peakini:
— COEIMHEHUS, PA3JI0KEHUs], 3aMELICHHsI, 0OOMEHa;
— D3K30TE€PMHUYECKHE, IHI0TEPMUYECKUE;
— OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE,  IpOTEKaromue 0e3  M3MEHEHUus
CTETNIEHU OKUCIICHMUS;
— KaTaJUTHYECKUE, HEKaTAIUTUYECKUE;
— o0OpaTumble, HEOOPATUMBIE;
— TOMOTEHHEBIE, TeTEPOTEHHBIE
1.3.2 CKopoCcTh XMMHYECKOW peakiuu U €€ 3aBUCHUMOCTb OT Pa3IMYHBIX (haKTOPOB:
MpUpOJIa pearupyromux BemecTs, Temieparypa (mpaBwio Baut-I'odda),
KOHLIEHTpalys, IUIOMAJb [OBEPXHOCTU CONPUKOCHOBEHUS pEarupyrommx
BEILECTB, JIaBJICHUE U KaTaJIu3aTop
1.3.3 OO6paruMbie 1 HeOOpaTUMBIEC PEAKIINU. XMMHUECKOE PABHOBECHE H €T0
CMEIIEeHNe 1101 BO3IeCcTBHEM pa3nndHbIX akTopoB. [Ipunmmmn Jle [latense
1.3.4 DNeKTpOIUTHYECKas JIUCCOIMAlMs DJIEKTPOJUTOB B BOJHBIX pacTBOpax.
CunbHble U ciabble AeKTponuThl. CTeneHb AUCCoNUalnn
1.35 Peakuun nonHoro oomMena
1.3.6 IMaaponus coneit (B Tom umciie coBMecTHBIM). Cpeaa BOTHBIX PacTBOPOB:
KHCJIasi, HeUTpaiabpHasi, menounas. Bomopoaasiii mokaszarens (pH)
1.3.7 OxucauTeNns ¥ BOCCTAaHOBUTENH. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH
1.3.8 DNIEeKTPOIN3 BOJHBIX PACTBOPOB KUCJIOT, COJICH U Ie0YeH (Ha WHEPTHBIX

AJIEKTPOIaX)

HEOPT'AHUYECKASA XUMMWSA

2.1

Knaccudukanus HeopraHmdecKnx BemiecTB. [IpocThie BemiecTBa: MeETaJlIbl
¥ HemeTautbl. CIIOYKHBIE BEIIECTBA: OKCHJBI (COJICOOpa3yroIue — KUCIOTHBIC,
OCHOBHBIC, amdoTepHsIe; HecosIeo0pa3yronue); KHCIIOTBI
(kucmopoicoepKamme U OECKUCIOPOIAHBIC; OJHOOCHOBHBIC, JIBYXOCHOBHBIC
¥ TPEXOCHOBHBIC); OCHOBaHUS (PACTBOPUMBIE U HEPACTBOPUMBIE); aM(pOTEPHBIC
THJIPOKCUIBI; COJIM (CpEIHHE, KHCIIbIe, OCHOBHBIC, TBOWHBIC; KOMIUICKCHEIC);
OuHapHbBIC COSAMHEHUS (TUIPHUABI, HUTPHUIBI, Gochuabl, KapOUIabl, CUITHIIHIbI )

2.2

Homenknatypa HeOpraHHUECKUX BEIIEeCTB (TPUBUAIbHAS U MEKTyHAPOIHAS )

2.3

XapakTepHble CBOWcTBa MpocThix BemectB — MerawioB (IA—IIA rpymm,
MEePEXOAHBIX METAIOB — MEIHW, IIMHKA, XpoMa, keje3a), HemetaioB (IVA—
VIIA rpynn)

2.4

XapakTepHble XHUMHUYECKHE CBOWCTBA OWHAPHBIX COCIUHEHUN: OKCHIOB
(oCHOBHBIX, aM(OTEpHBIX, KHUCIOTHBIX; HECOJIe00pa3yIoNnX); TUAPUIOB,
HUTPUIOB, pochuaoB, KapOUAOB, CUTUIHIOB (B3aUMOACHCTBUE C BOJON

Y KACJIOTaMH)

2.5

XapaKTepHLIe XHUMHUYECKHE CBOMCTBAa OCHOBAHUM U aM(l)OTepHBIX THAPOKCHUIOB

2.6

XapaKTepHLIe XHUMHUYECKHE CBOMCTBA KUCIIOT

2.7

XapaKTepHLIe XHUMHUYECKHE CBOMCTBA COJICH: CpeaHNX, KUCIIBIX, OCHéBHBIX;
KOMIIJICKCHBIX (Ha MMpUMEPC TMAPOKCOKOMIIJIICKCOB aJIOMUHUS U I_II/IHKa).

2.8

BzauMocBs3b HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB

METO/IbI

IHO3HAHMUSA B XUMUHN. XUMUA U )KN3HDb

3.1

9KCHepI/IMeHTaHLHI>Ie OCHOBBI XMMHH

311

[IpaBuna pabotsl B 1abopatopuu. JlaboparopHas mocyna u 060pynoBaHHeE.
[IpaBuna GezomacHOCTH NpU pabOTE C EAKUMH, TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMH, CPEJICTBAMHU OBITOBOM XUMUU




Merto bl pa3aeneHus cMeceil U OUUCTKU BELIECTB

2

3.1 OcHOBHBIE CTIOCOOBI MOJYYEHUS B J1a00OPATOPUU BEIIECTB, OTHOCSIIUXCAK

.3 M3YYEHHBIM KJ1accaM HEOPraHUYECKUX COCAMHEHUN

3.1 OcHoBHBIE CHOCOOBI TIOJIy4€HHMsI B JTAOOPATOPHH  YIJIEBOJOPOJIOB

A4 Y KHCJIOPOJCOACPKAMNX COCTUHEHUI

3.1 KadecTBeHHBIE peakuy Ha HEOPraHMYECKHE BEUIECTBA M HOHBI.

5 Onpenenenue XapakTepa Cpeabl BOJHBIX  PAacTBOPOB  BEIIECTB.
HNuaukaropsl

3.1 KauecTBeHHBIE peakIIMU OPraHU4ECKUX COCIUHEHUN

.6

3.2 OO0mme npeacTaBjieHUusi 0 NPOMBILJIEHHBIX CIIOCO0aX MOJyYeHus!
BaKHeHIIMX BelECTB

3.2 OOmrre Hay4HbIE MPHHIUIB XUMHUYECKOTO MPOW3BOJCTBA Ha NPHMEpE

A MIPOMBIIIIJIEHHOTO MOJIyYE€HUSI METaHOJIa, aMMHUAaKa, CEPHOM KUCIIOTHI

3.2 [TonsiTne o Meramryprum: oOIIME CIOCOOBI TOJYYEHHS] METaJJIOBH

2 CIUIaBOB (JIIOMHHHM, YYT'YH, CTaJIb)

3.2 [IpupoaHble HCTOYHUKU YTIEBOAOPOAOB (HEPTH, KAMEHHBIN YroJib), UX

3 nepepaboTka: pektudukanus (Ieperouka), KpeKuHr, puopMuHr

3.2 BBICOKOMOTNIEKYIIIpHBIE  COeNMMHEHHs.  Peaknuu  TOJMMEepU3aluuu

4 nonukoHaeHcauu. Ilommmepsl. [limactMaccehl, BOJOKHA, KaydyKH

3.2 [TonsatTne 00 SKOJOTUYECKOW T'PaMOTHOCTH. XHUMHYECKOE 3arpsS3HCHHE

5 OKpY)Xarolel cpenpl. DKOJOTUYECKUE TOCIEACTBUSA, OOYCIOBJICHHbIE
HErpaMOTHBIM UCIOJIb30BaHUEM HEKOTOPBIX BEIIECTB U UX CMECei

3.3 Pacuérbl mo xumuyecKuM (popMyJiaM ¥ YPABHEHHUSIM pPeaKUH i

3.3 PacuéTtsl Maccel, 00bEMa WM MacCOBOM JOJIM KOMIIOHEHTOB B CMECH

A

3.3 Pacuérbl macchl BemiecTBa Wi 00bEMa ra3oB M0 HU3BECTHOMY KOJHMYECTBY

2 BElIECTBa, Macce WM O0BbEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIHU
BEIIECTB

3.3 Pacuérbl macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIIMHU,

.3 €CJIM OJTHO M3 BEIECTB JJAHO B M30BITKE (MMEET MPUMECH )

3.3 Pacu€rbl BbIXOZa MPOJIYKTa peakuuud OT TEOPETHYECKH BO3MOMXHOIO

4 (Maccbl, 00bEMa, KOJIMYECTBA BEIIECTBA)

3.3 Pacuérbl maccel, 00bE€Ma BellecTBa 10 YPaBHEHUIO PEAKIUU, €CIIU OJHOU3

.5 pearupyronmx BeleCTB B3SITO B BUAE PacTBOpa ONpeAeTaEHHON
KOHIEHTPAUU (MOJISIPHOM WM MPOLIEHTHOM )

3.3 Pacu€tbl o TEpMOXUMHUYECKUM YPaBHEHHSIM

.6

3.3 Pacuétbl 00BEMHBIX OTHOLIECHHI ra30B




Crnennduxkanusi KOHTPOJIbHBIX H3MEPHUTEJIbHBIX MATEPHAJIOB
A5 npoBedeHusi B 2024 roay equHoOro rocyaapcTrBeHHoro sx3amenano XUMHNUHN

1. Ha3HayeHHe KOHTPOJIbHBIX H3MepUTeIbHbIX MaTepuaaos (KUM) EI'D

Enunsiit rocynapcrBennsiii sk3amen (EI'D) mpencrasnsier coboit popmy rocyaapcTBeHHOM
UTOTOBOM aTTeCcTal, MPOBOJUMOM B LENSIX OIPENENIEHUS COOTBETCTBUS pE3yJbTaTOB
OCBOEHHS OOyJaromMMUCs 00pa30BaTENbHBIX MPOrPaMM CpEIHEro OO0IIero oOpa3oBaHUs
COOTBETCTBYIOLIUM TpeOOBaHMSM (heaepabHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
cranzapra. Jljig yka3aHHBIX LEJIeN UCII0JIb3YIOTCS KOHTPOJIbHbIE H3MEPUTENIbHBIE MaTEpHAJIb
(KNM), npeacrapistoniye co00i KOMIUIEKCHI 3aJaHU CTaHJapTU3UPOBAHHONW (OPMBIL.

EI'D mpoBomutcst B cootBeTcTBHH ¢ DenepanbHbIM 3akoHOM oT 29.12.2012

Ne 273-®3 «O6 ob6pazoBanunm B Poccuiickoit ®enepanum» W MNOPAIKOM IPOBEIACHUS
rocy/lapCTBEHHOW HWTOTOBOM aTTeCTallud MO 00pa30BaTENbHBIM IpOrpaMMaM CpEIHETO
obuiero 00pa3oBaHus, YTBEPKAEHHBIM IpuKkazoM MuHnpocsemeHuss Poccun u
Pocob6puamzopa ot 04.04.2023 Ne 233/552.

2. lokyMeHTHl, onpeaesiromme coaep:xxanne KUM EI'D

Copnepxanne KM EI'D ompenensiercs Ha ocHOBE (heAepaIbHOIO TOCYIapCTBEHHOIO
00pa3zoBaTeNbHOTO CTaHIapTa cpeaHero oomero oopazosanus (naitee — GI'OC):

1) mpuka3 MunucrepctBa npocsemennss Poccuiickoit  @epepannnot 12.08.2022 Ne
732 «O BHeceHMM W3MEHEHWH B (emepalbHBI TOCYIapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHIApT CpeaHero oO0Iero oOpa3oBaHUs, YTBEPKACHHBIM NpHUKa3oM MMHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoir @eaeparuu ot 17.05.2012 No 413»;

2) mpuka3z MuHHCTepcTBa 0OpazoBaHusi u Hayku Poccuiickoit ®deneparuu ot 17.05.2012
No 413 (c mamenenusimu 2014-2020 rr.).

Jletanu3upoBanHbie TpeOOBaHMS K pe3yidbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM
MPOTpaMMBI CPETHETO OOIIero 00pa3oBaHus, MPOBEPsieMble HA OCHOBE M3MEeHEHHOTO B 2022
r. ®I'OC, sBast0TCS MPEEeMCTBEHHBIMH 110 OTHOIIIEHHIO K TpeboBanusm O®I'OC 2012 r.

[Ipu paszpadotrke KMM EI'D yuuthiBaeTcsi conepkanue (denepalbHOM 00pa3oBaTeIbHOM
MporpaMMbl  cpefiHero oOmero oOpa3zoBanHusi (mpuka3 MuUHHCTEpPCTBA  MPOCBELICHUS
Poccuiickoit @eneparuu ot 18.05.2023 Ne 371

«O0 yTBepxkIeHUU (QenepanbHONl 00pa3oBaTENbHON MPOrpamMMbl CPETHEro  0OIero
00pazoBaHUM»).

3. Ilogxoabl Kk 0TOOPY coaep:xanusi, pa3padorke crpykrypsl KUM EID

JIn4HOCTHBIE  pe3ylbTaThl  OCBOCHHMS ~ OCHOBHOM  00pa3oBaTelbHOW  MPOTPaMMBI
oOyuaronumucs (Ha ocHoBe m3MeHEHHOTo B 2022 r. ®I'OC) oTpaxkaloT TOTOBHOCTb H
CHOCOOHOCTh 00YYAIOMIMXCSl PYKOBOJICTBOBATHCA CPOPMUPOBAHHON BHYTpEHHEH

NO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHUEHTAllMi, MO3UTUBHBIX BHYTPCHHUX
yOeX/IeHHuid, COOTBETCTBYIOUIMX TPAJULUUOHHBIM IEHHOCTSIM  POCCHHCKOTO  OOIIeCTBa,
pacIIMpeHue XU3HEHHOTO OIbITa M OIBITA JIESTENIFHOCTH B IPOLECCE pean3aldil OCHOBHBIX
HanpaBJIeHUH BocUTaTeNbHOM aestenbHocTU. CofepikaHue U pe3ybTaThl BHITIOIHEHUS 3aJaHuN
EI'D cBsi3aHbl B TOM 4YHCI€ C JAOCTH)KEHHEM JIMUHOCTHBIX PE3YJIbTaTOB OCBOECHUS OCHOBHOM
oOpa3oBatenbHON MporpamMmbl Mo u3MeHEHHOMYB 2022 1. ®I'OC B wyactu  (U3NYECKOTO
(copMHpPOBAaHHOCTH  3JI0POBOTO M O€30MaCHOr0 00pa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS
K CBOEMY 3/0POBBIO U Jp.), TPYAOBOrO (MHTEpeC K pa3iuyHbIM cdepam MpodheccHoHaTbHON
NEATeNbHOCTH M Jp.), SKOJOTHMYecKoro (cGpopMUPOBAHHOCTh HSKOJOTMYECKON KYIBTYpBHI,
MOHUMAHHUEBIUSHNUS COLIMATBHO-3KOHOMUYECKUX TIPOLIECCOB HAa COCTOSHUE MPUPOJHOMH
COLIMAJIbHOM CpeJibl, OCO3HAHHE TJO00ATbHOIO XapakTepa 3KOJIOTHYECKUX MpodieM U 1p.)
BOCIIMTAHUS, a TakKe MPUHATHS IIEHHOCTM HAYYHOTO TO3HaHUS (CPOPMHUPOBAHHOCTH
MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO  pPa3BUTUSL HAaykKM U
OOIIECTBEHHON TMpPAaKTUKH, COBEPUICHCTBOBAHHUE S3BIKOBOM M UHMTATEICKOW KYyJIbTYPHl Kak



CpeAcTBa B3aUMOJICHCTBUS MEXKIY JIFOJIBMU M TO3HAaHUSI Mupa u 1p.). [loapoOuas nndopmarus
O JINYHOCTHBIX PE3y/lbTaTaX OCBOEHMSI OCHOBHOM  0Opa3oBaTeIbHON  NporpamMmbl IO
DI’ oC 2012 1. ¥ TpeeMCTBEHHBIX NETATM3HUPOBAHHBIX TPEOOBAHMSAX K JUYHOCTHBIM
pesynbratam B u3MenéHHOM OI'OC 2022 r. mpuBeaeHa B pasnene 3 KoaupuKaropa.
Brmrouéunste B KHMM  EI'D 3agaHus  BBIABISIOT — JOCTIDKEHUE

METanpeIMETHbIX M IPEIMETHBIX pe3yJlbTaTOB OCBOEHUS OCHOBHOM 00pa3zoBaTelnbHOMN
IIPOrpaMMbl cpesiHero odiero oopazoBanus. [Ipu BeinosHEHNN 3aaHUM, TOMUMO IPEIMETHBIX
3HaHUM, YMEHHUN, HABBIKOB U CIOCOOOB IMO3HABATEIILHON ACSITEIBHOCTH, BOCTPEOOBAHBI TaKkKe
YHUBEpPCaJIbHbIE Yy4e€OHBIE I103HABATEIbHBIE, KOMMYHUKaTUBHbIE u pEryasTUBHbIE
(camoopraHu3anusi i CAMOKOHTPOJIb) AEUCTBHUSL.

Ot60p comepxanus 3amanmii KM mns nposenenmss EI'D mo xumuu B 2024 1. B
LIEJIOM OCYILIECTBJISIIOT C COXPaHEHHWEM YCTaHOBOK, Ha OCHOBE KOTOPBIX (OPMHUPOBAIUCH
9K3aMEHALIMOHHBIE MOJEIH MPEeIbIAYIINX JeT. B uucne 3Tux ycTaHOBOK HauOoJiee BaXKHBIMU C
METOUYECKON TOUKH 3PEHUS SABIIAIOTCS CIIEIYOLIUE.

KHMM opueHTHpOBaHbI Ha IPOBEPKY YCBOEHUSI CUCTEMbI 3HAaHUI U yMEHUH, GOpMUPOBaHNE
KOTOPBIX MIPEAYCMOTPEHO JENCTBYIOIIMMU porpaMMamMu o XUMHH JUTSE
0011e00pa30BaTeIbHBIX OPraHNU3aALINMN.

DK3aMEeHAI[MOHHbIE BapUaHTHl [0 XUMHUH COJEp’KaT 3aJaHus, pa3nyHble 1Mo ¢dopMme
MpeIbSABICHUS YCIOBUS U BUIY TpeOyeMOro OTBETa, IO YPOBHIO CJIOXHOCTH, a TakXe IO
crioco6aM oleHKH ux BbinojHeHus. Kak u B mpeasiaymue roapl, 3aganus KUM EI'D 2024 r.
MOCTPOEHBl Ha MaTepuaje OCHOBHBIX pa3/ielloB IIKOJBHOTO Kypca XHMHHU: OOIIEeH,
HEOPraHMYeCKOM W  OpPraHWYecKoi, H3y4YeHHE KOTOpbIX oOecreyrBaeT OBJaJeHUE
0oOyyaroUMMUCS CUCTEMOM XUMHYeCKMX 3HaHuil. K 4YMcioy TJIaBHBIX COCTaBIISIOIIMX 3TOM
CHUCTEMBI OTHOCATCA: BEAYIIHME MOHATHS O XMMHYECKOM DJIEMEHTE, BEHIECTBE M XMMHYECKOU
peaKuuu; OCHOBHBIEC 3aKOHBI U TEOPETUYECCKUE TOJIOKCHHSI XMMHUH; 3HAaHUS O CHCTEMHOCTH

Y IPUYMHHOCTH XMMHUYECKUX SIBJICHUM, TeHE3HCe BEIECTB, CI0CO0ax MO3HAHUS BEIECTB.

B nensix ob6ecneuenuss BO3MOKHOCTH TUBHEepeHITMPOBAHHON OIEHKH YU4€OHBIX JOCTHKEHUM
BoITyckHUKOB KM EI'D mpoBepky OCBOEHHSI OCHOBHBIX 00pa3OBaTENIbHBIX MPOTPaMM TIO
XUMHH TIPOBOJAT HA TPEX YPOBHSIX CIOKHOCTU: 0a30BOM, MOBBIILIEHHOM U BHICOKOM.

IIpu paszpadotke KMM ocoboe BHMMaHuE OBUIO YACICHO peau3aiuu TpeOOBaHUM K
KOHCTPYHPOBAHUIO 33JJaHUN paznu4Horo tuna. Kaxnoe 3aganue cTpomsioch TakuM 006pa3om,
YTOOBl €r0 COJIep’KaHHE COOTBETCTBOBAJIO TPEOOBAHUSM K YPOBHIO YCBOCHHS Yy4eOHOTO
Matepuana u GopMUPYEMbIM BUJIaM Y4EOHOU NEesTeNbHOCTH. Y 4eOHBIN MaTepual, Ha OCHOBE
KOTOPOTO CTPOWIHCH 3a/laHusi, OTOupaJcs 10 TMPU3HAKY €ro 3HA4YuUMOCTH  JUIS
0011e00pa3oBaTeIbHOM MOATOTOBKH BBIMYCKHUKOB CpeaHei mikosbl. bosbinoe BHuUMaHHE
IpU KOHCTPYUPOBAHUHM  3aJaHUil  OBLJIO  YIOENEHO  YCWJIECHUIO  JIeATEIbHOCTHOU U
MIPAKTUKO-OPUEHTUPOBAHHON COCTABJISIONICH UX colepkaHus. JlaHHBIM MOAXOJ] MO3BOJISET
yeunuTh UG GEpeHIUPYONIYI0 CIOCOOHOCTh 3K3aMEHAIIMOHHON MOJENH, TaK Kak TpedyeT
OT 00Y4YaIOIIUXCs TOCTEA0BATEIBHOTO BBINIOJHEHNUS HECKOJIBKUX MBICIUTEIBHBIX OIEpaluii
C OMOpO¥ Ha MOHMMAaHUE MPUYMHHO- CJIEICTBEHHBIX CBS3ed, YMEHHI 0000IIaTh 3HAHUS U
YMEHHUSI, B TOM YHUCJIE MIPUOOPETEHHBIC B TMPOLIECCE BBIMOIHEHUS PEATbHOTO XUMHUYECKOTO
AKCMEPUMEHTA, TPUMEHAThH KIIIOUEBbIE MMOHSATHUS U JIP.

4. Crpykrypa Bapunanta KUM EI'D

Kaxxpiii BapuaHT 9K3aMEHAIMOHHON pabOThI MOCTPOEH MO €MHOMY IUIaHy: paboTa COCTOUT
U3 JIByX 4YacTel, BKIIIOUYAIOINX B ce0s1 34 3aiaHusl.

Yacte 1 conmepxxut 28 3amaHuil ¢ KpaTKUM OTBETOM, B WX umcie 15 3amanuii 6a30BOTO
YPOBHS CIIO’KHOCTH (B BapuaHTE OHU MPUCYTCTBYIOT moj Homepamu 1-5, 10, 11, 13, 17-19,
21, 25-27) u 13 3a1aHuii NOBBIMICHHOTO YPOBHSI CJIOXKHOCTH (UX

nopsiakoBeie HoMmepa: 6-9, 12, 14-16, 20, 22-24, 28). Yacts 2 coaepxurb 3amaHuii
BBICOKOTO YPOBHS CJIOXHOCTH C Pa3BEPHYTHIM OTBETOM. JTO 3aJaHUS O] HOMepamu 29—
34,



OOmire cBefeHUs O PACHpPEICICHUH 33aJaHUN 1O YacTsIM SK3aMEHAIIMOHHOM PabOThl M HMX
OCHOBHBIX XapaKTEpUCTUKAX IIpeJICTaBIeHbI B Tabnuue 1.

Tabnuya 1

Pacnpedenenue 3adanuii no vacmsam 3K3aMeHAYUOHHOU pabombl

HacTb Komn- [Makcu- [IpoueHT MakcuManbHOIO NepBUY-(T UM 3a1aHNI
paboThl  [MECTBO |[MaJbHBIA  |HOTO Oasia 3a BBIIOJIHEHME 3a/a-

3ama- repBUY- HUI JaHHOMW TPYIIIBI OT 00IIero

HUI HBI OaJiT  [MaKCUMAaJIbHOTO MEPBUYHOTO Oasuia

3a BCIO paboty, paBHOTO 56

Yacte 1 |28 36 64,3 3amaHus ¢ KPaTKAM
OTBETOM

Yacte 2 6 20 35,7 SaaHus ¢
pa3BEPHYTHIM
OTBETOM

Utoro 34 56 100

KonuuecTBo 3amanuii ToM WM WHOW rpynmbl B oOmieit crpykrype KM omnpeneneHo ¢
yu€ToM cieayroumx (GakTopoB: a) TIIyOMHBI H3Yy4eHUs IMPOBEPSEMBIX IEMEHTOB COACPKAHUS
y4eOHOro MaTepuaja Kak Ha 0a30BOM, TaK M Ha IOBBIIIEHHOM YpPOBHsX; 0) TpeOoBaHUH K
IUIAHUPYEMBIM pe3yJabTaTaM OOyUeHHs — TMPEAMETHBIM 3HAHUAM, NPEAMETHBIM YMEHUAM U
BHJIaM Y4eOHOU MEeATETLHOCTH. DTO TO3BOJIIO 00JIEE TOYHO OMNPEACTUTh (HYHKIIMOHATHLHOE
MpeHa3HAaYECHUE KaKI0M rpymnibl 3a1aHui B cTpykrype KIMIM.

Tak, 3amanusi 6a308020 Ypo6Hs ClLOMNCHOCMU C KPAaTKUM OTBETOM IMPOBEPSIIOT YCBOCHUE
3HAYUTEIbHOTO KoJmuecTBa (43 w3 53) 2/IeMEHTOB COMAEp)KAHUS BaXKHEHIINX pPa3leioB
HIKOJIBHOTO Kypca Xumuu: «TeopeTnueckue OCHOBBI XUMHUM», «OCHOBBI HEOpPraHHMYECKOM
XUMHUW», «OCHOBBI OPraHUYECKON XUMUNY,

«XUMHUS ¥ KU3HBY, « TUIBI pacUETHBIX 3a/1a9».

3amaHus JaHHOW TPYNIbl UMEIOT CXOJCTBO MO (opmalibHOMY MpH3HAKy — Mo ¢dopme
KpaTKOTO OTBETa, KOTOPBIN 3alHMCHIBACTCS B BUAE IOCIIEI0BATEILHOCTU HU(P WK B BUJE YUCIa
C 3a/IaHHOH CTEeINeHbI0 TOYHOCTU. Mexay TeM, mo (GOopMYyIHpPOBKAM YCIOBUS OHHU HMEIOT
3HAYUTENIbHBIC PA3IU4Us, YeM, B CBOIO OUYepe/lb, ONPEACISIIOTCS pa3iuyusl B MOMCKE BEPHOTO
OoTBeTa. JTO MOTYT OBITh 33/JJaHUS C €IUHBIM KOHTEKCTOM (Kak, Hampumep, 3amaHus 1-3) c
MHO>KECTBEHHBIM BBIOOpPOM, a TakKe 3aJaHusl Ha YCTAaHOBJICHHE COOTBETCTBUS MEXKIY
MO3UIMSAMU JBYX MHOKecTB. Kaxknoe 3amanue 6a30BOro ypoBHS CIOXKHOCTH HE3aBHCHMO OT
¢dbopmara, B KOTOPOM OHO MPEJCTABICHO, OPUEHTUPOBAHO HA MPOBEPKY YCBOEHUS OJHOTO WIU
HECKOJIbKUX DJIEMEHTOB COJEpXKaHUS, OTHOCSIIUXCA K OAHOM Teme Kypca. OHaKo 3TO HE
SBJIIETCS OCHOBaHHMEM JJIsi TOTO, YTOObI OTHECTH JAaHHBIE 3aJlaHUSl K KaTeropuu JETKHX, HE
TpeOyIOMMX 0COOBIX ycUIuil st GOpMYIUpPOBAaHUS BEPHOTO OTBeTa. HampoTuB, BBINOIHEHUE
M000TO U3 ITUX 3aJaHUi mpenoaraer 00s13aTeNbHBIH U THIATENbHBIH aHaIN3
yCTIOBUS U MIPUMEHEHHUE 3HaHHUI B CHCTEME.

3aaHus nOBbIUEHHO20 YPOBHS CIOKHOCTU C KPATKUM OTBETOM, KOTOPBIN yCTaHABIHBACTCS
B XOJI¢ BBITIONIHEHUS 3aJaHHsI W 3aMUCBIBACTCS COTJACHO YKa3aHUSM B BUJIEC OMPEICIEHHOMN
MOCJIEIOBATETIFHOCTU (P, OPUEHTUPOBAHBI HA MIPOBEPKY YCBOCHHUS 00S3aTEIHHBIX DIIEMEHTOB
COJIep’KaHUsI OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM IO XMMHUU HE TOJIBKO 0a30BOTO, HO U
yrayOn€HHOTO YpOBHA. B cpaBHeHMM C 3aJaHusIMH  TpENbIAyIIed TpyNmbl  OHU
MPEeIyCMAaTPUBAIOT  @bINOJIHeHUe  OONbIIEro  pa3sHooOpa3us  JACWCTBUA B CHUTYallWH,



IIpelyCMaTpUBAIOLIEH IPUMEHEHUE 3HAHUN B YCJIOBMSIX OOJBIIOIO OXBaTa TEOPETHUYECKOIO
Marepuaiau MPakTUYeCKUX YMEHUM (HarmpuMmep, JJis aHalu3a XUMUYECKUX CBOMCTB HECKOJIBKUX
KJIACCOB OPraHUYECKUX WM HEOPraHWYECKUX BEILIECTB), a TAKKE chOpMUPOBAHHOCHb YMEHUI
CHCTEMaTH3UPOBATh U 0000IIATh MOIYYCHHbIC 3HAHMUS.

B sx3ameHannoHHO# paboTe mpeyio’keHa TOJBKO OJHA Pa3HOBHIHOCTh 3TUX 3aJlaHMii: Ha
YCTaHOBJICHUE COOTBETCTBUS MO3UIUH, MPEJCTABIICHHBIX B IBYX MHOXECTBaX. DTO MOXKET OBITh
COOTBETCTBHME MEXKIy: Ha3BaHHEM OPraHUYECKOTO COCIMHEHHMS | KIAcCOM/TPYIIOH, K
KOTOpOMY(-OH) OHO TPHUHAMISKHUT; (HAaKTOpPOM, BIHAIOUIMM HA COCTOSHHE XHMHUYECKOTO
paBHOBECHS], U HAIIPABJICHUEM €0
CMEIIEHUS;, UCXOTHBIMU BEIICCTBAMU M MPOAYKTAMH PEAKIMH MEXIY 3THMHU BEIICCTBAMU,
Ha3BaHUEM WIH (GOPMYJION COJNM W TMPOAYKTAMH, KOTOpBIE OOpa3ylOTCs HAa HMHEPTHBIX
ANIEKTPOJIaX MPHU BJIEKTPOM3e €€ BOJHOTO PacTBOPA,U T.1.

Jliig ouieHKH c(OpPMUPOBAHHOCTH MHTEIJIEKTYalIbHBIX YMEHHM 00Jiee BHICOKOTO YPOBHS,
TaKUX KaK YMEHHUS yCcmanaeniueams TPUUMHHO-CIEACTBEHHbBIE CBSI3U MEXAY OTAEIbHBIMU
AJIEMEHTAaMU 3HaHUI (HampuMep, MEXJy COCTaBOM, CTPOEHHEM M CBOMCTBAMHU BEILECTB),
Gopmynupoeams OTBET B OINpPEAEIEHHON JIOTUKE C apryMEHTalell cIelaHHBIX BBIBOJOB U
3aKJIFOUEHUM, HCIOJIb3YIOTCS 3aJaHUsS BBICOKOTO YPOBHSI CJIOKHOCTH C pa3BEPHYTHIM
OTBETOM.

3afgaHus ¢ pazeepHymulM Omeemom, B OTINYNE OT 3aJaHUI JIBYX MPEAbIIYIINX TUIIOB,
MpelycCMaTpUBalOT KOMIUIEKCHYIO IPOBEPKY YCBOEHHS Ha yriIyOJ€HHOM YPOBHE HECKOJBKUX
(1Byx u 0OoJiee) SIEMEHTOB COJCP)KaHMSI U3 PA3IUYHBIX COJEPKATEIbHBIX OJ0KOB. OHH
MOAPA3ENAIOTCS Ha CeTyIOIINe PAa3HOBUAHOCTH:
3aJlaHusl, POBEPSIOIINE YCBOGHUE BaKHEHUIIINX AJIEMEHTOB COJEpPKAaHUs, TaKUX, HaIpUMeEp,
KAaK «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUN,

«peaKuu HOHHOTO OOMEHay;

3a/1aHUs], IPOBEPAIOIINE YCBOCHUE 3HAHMM O B3aMMOCBSI3U BEILECTB PA3jIMYHbIX  KJIACCOB
(Ha mpuMepax TpeBpallleHHH HEOPraHMYCCKUX U OPraHMUYCCKUX BEIIECTB);

pacUETHBIE 3a7aUM.

3anaHusl ¢ paszBEPHYMbIM OmMEemoM OPUEHTUPOBAHbl HA IMPOBEPKY CIEAYIOIIHUX
YMEHUU:

00bsCcHAMb 00YCIIOBIICHHOCTh CBOMCTB M TIPUMEHEHHUS BEIIECTB WX COCTABOM U CTPOCHHEM,
XapakTep B3aUMHOIO BIIMAHUS AaTOMOB B MOJIEKYJaX OpPraHUYEeCKUX COCTUHEHHI,
B3aMMOCBSI3b HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB, CYIIHOCTh M 3aKOHOMEPHOCTh
MPOTEKAHUSI U3YYEHHBIX TUIIOB PEAKIIUIA;

npogooums PACUYETHl YKa3aHHBIX (DU3MUECKUX BEIUYMH IO MPEICTABICHHBIM B YCIOBUU
3aJlaHUsl JTaHHBIM, a TaKKe KOMOWMHUPOBAaHHBIE PAcCUYETHl MO YPaBHEHHUSM XHUMHYECKHX
peaKkiuu.

5. Pacnpenenenune 3aganuii Bapuanta KUM EI'D no coaep:kanuio, npoBepsieMbIM
pe3y/ibTaTaM OCBOCHUSI OCHOBHOII 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeJHEro o001ero
o0pa3oBaHus

IIpu onpenenennn konnuectsa 3agannii KM EI'D, opreHTHPOBAaHHBIX HA MPOBEPKY YCBOCHUS
y4eOHOTo MaTepHana OTAENbHBIX OIOKOB / COAEepKATETbHBIX JTMHHUM, YIUTHIBAJICS TPEXkKIE BCETO
00BEM, 3aHUMaeMbIii MU B COJEpKaHUH Kypca XUMUU. Hanmpumep, MpUHITO BO BHUMaHKE, YTO
B CHCTEME XMMHMUYECKUX 3HAaHUH, BaKHEHIIYIO pOJb B MOATOTOBKE BBHIITYCKHUKOB 3aHUMAIOT
AIIEMEHTHI cofiepxkaTenbHoro 61oka «TeopeTrnueckrue ocHOBBI XuMumy. [1o 3Toi mpuuuHe
CyMMapHasi J10Jisl 3a/laHUi, TPOBEPSAIOIINX YCBOCHUE €r0 COJEP:KaHMs, COCTAaBUJIAB
sK3aMeHannoHHoU pabote 38% oT 00Iero xoimMvecTBa BCeX 3alaHUM

Hpe,Z[CTaBJ'IeHI/IC () pacupeaciICHUN 3aJaHui Io BCEM
CO,Z[ep)KaTCJ'ILHLIM6HOKaM / COACPIKATCIIbHBIM JINMHUAM Iaért Ta6J'II/II_Ia 2



Tabauya 2

Pacnpeodenenue 3a0anuui sx3amenayuonHot pabomol N0 coOepIHcaAmenbHbIM
onoxam | cooepaicamenvHbiM TUHUAM KYyPCa XUMUU

ConepxarenbHble OJIOKU /COepIKaTEIbHbBIC
JIMHUN

paboThI

KommuecTBO 3aJaHUN B 4acTIX

Bcest pabora

Yacte 1

Yacte 2

TeopeTnvyeckne OCHOBbI XUMHUU:
COBPEMEHHBIE MTPEJICTABIICHUSI O CTPOCHUU
atoma, [lepuoanuec- kuii 3aKOH U
HepI/IOI[I/I‘-IeCKaSI CUCTEMA XUMHNYECC- KUX
hnemenToB .M. MenieneeBa, XuMuyuecKkas
CBSI3b M CTPOCHHE BEIIIECTBA; MHOTOOOpasue
1 0COOEHHOCTH IPOTCKAHNUA XUMHNYCCKUX
eaKIuin

13

11

2

OCHOBBI HEOPTraHMYECKO XUMHMHU: Ki1accudu-
KaIusi 1 HOMEHKJIaTypa, 0COOCHHOCTH COCTaBa,
CTPOCHHMSI, XAMUUECKHE CBOWCTBA H
TeHEeTUYEeCKast

CBSI3b BEIIECTB PA3JIUYHBIX KIIACCOB

OCHOBbBI OPraHUYEeCKON XUMMH:
KJ1accuuKays 1 HOMEHKJIaTypa, OCOOEHHOCTH
COCTaBa U CTPOE- HUSl, XUMUYECKHUE CBOICTBA U
FEHETUYECKAasl CBS3b

BEILIECTB Pa3JIMYHBIX KJIACCOB

XMMHUA U KH3Hb: OKCIICPUMCHTAJIbHBIC
OCHOBbBI XMHU, O6IJ_II/IC npeacTraBJICHUA O
IIPOMBIIIJICHHBIX

crocobax IMOJIYUCHUA Ba)KHEUMIIINX BCIICCTB

5

Tunbl pacuéTHbBIX 33124

6

4

N

toro

34

28

CootBerctBre conepkanusit KMUM EI'D obOumuMm 1iensiMm 0Oy4eHHS XMUMHUB CpPEIHEH
IIKOJIE 00ECIIeYMBACTCS TEM, UTO MIpelaracMble B HUX 3aJIaHUS HApsy C YCBOSHUEM
AJIEMEHTOB COJIEP>KaHUs IPOBEPSIOT OBJIAJICHUE OMPEACIEHHBIMU YMEHUSIMU U CIIOCO0aMU

ﬂeﬁCTBHﬁ, KOTOPBIC OTBCYAIOT Tpe6OBaHI/I$IM K YPOBHIO ITIOAT'OTOBKHA BBIITYCKHHUKOB.

[IpencraBienue o pacnpenesieHUH 3aJaHHi TI0 BUIaM MTPOBEPSIEMbIX YMEHHI U CIIOCO0aM
neficTByil maér radauua 3

Tabnuya 3

Pacnpeoenenue 3a0anuii no sudam npogepsiemvix ymeHul u cnocobam oeticmeauti

HCOPraHMYCCKUX U OPraHUYCCKUX BC- IIICCTB
B 6LITy u HpaKTH‘{eCKOﬁ ACATCIIbHOCTH
YCJIOBCKA

Ne OcHoBHbIE yMeHUs U ciocoOkI aericTBuil | KonudecTBo 3aaHui B 4acTsX paboThI
Bcespa6ota | Yacte 1 | Yacts 2
1 Baanenue cucreMoil XUMHYECKHX 3HAHMH, KOTOpasi BKJIIOYAET:
1. |BaxkHelIMe XUMUYECKHE TOHITHUS, 2 2
1 | OCHOBHBIE 3aKOHBI U TEOPUU XUMHUHU
1. | bakTonorudeckue CBEIECHHS O CBOWCTBAX, |2 2
2 |cocraBe, TIOJy4YeHHUHM U  Oe30MacHOM
HCIIOJIb30BaHUHU BaX- HEUTIIX




OcCHOBHBIEC YMEHUS U CIIOCOOBI ASUCTBUM

KonnyecTBo 3a1aHuii B 4acTsIX pabOThI

Bces paborta

Yacte 1

Yacte 2

1.3

OpeaACTaBJICHUA O MCXaHU3MAX XHUMHUYCCKUX
pCakKk- Hﬂﬁ, TCPMOAUHAMUYCCKUX u
KHMHCTHUYCCKHUX 3a- KOHOMCPHOCTAX nux
OpOTCKaHuA, O XHMHYCCKOM PAaBHOBCCHUM,
O6IIII/IX HAaYYHBIX IIPUHIOHUIIaAX XUMHU- YCCKOI'O
MIPOU3BO/ICTBA (HA MPUMEPE IPOU3BOICTBA
CEepHOM KHCIIOTHI, aMMHaKa, METaHOJIa,
riepe- paboTKu HePTH)

3

3

CdopMupoBaHHOCTH YMEHMUIA:

2.1

Has3zvieamsb n3y4eHHBIE BELIECTBA 110
TPUBHAIIBHOU
HJIM MEXYHAPOTHON HOMEHKJIIAType

2.2

Onpedensamv/Knaccugpuyuposams.
BAJICHTHOCTh,  CTe-  TIGHb  OKHUCJICHHS
XUMHYECKUX JJIEMECHTOB, 3aps/ibl HOHOB;
BHUJ] XUMHUYECKUX CBSI3€H B COCJIUHCHHSIX U
THTT KPHUCTAUTMYECKOH PEIIETKH;, XapakTep
Cpelbl  BOAHBIX  PAacTBOPOB  BEIIECTB;
OKHCITATEITh u BOC- CTaHOBUTEIIb;
MPUHAJIC)KHOCTh BEIECTB K Pa3iNd- HBIM
KJIacCaM HEOPTaHWYECKUX M OPraHUYSCKUX
CO- CIWHCHWH; TOMOJOTH ¥ H30MEpHI;
XUMHYECKHE peakK- MU B HEOPTAaHHYECKOU H
OpraHUYEeCKOU XUMUH (TI0

BCEM W3BECTHBIM KJIacCU(UKAITIOHHBIM|
MIPU3HAKAM )

2.3

Xapaxmepuzosamu: S-, p- u 0-351eMEHTHI 1O
ux nosiokeHuto B Ilepuomumueckoid cucreme
.M. Men- neneeBa; oOIIHE XHUMHYCCKHE
CBOlCTBa OCHOBHBIX KJ1acCOB
HEOPraHWYECKUX COCIMHCHUM, CBOWMCTBa
OTJEIIBbHBIX TMPEACTAaBUTEIICH ITHUX KJIACCOB;
CTpOe- HHE U XHMHUYECKHE CBOWMCTBa
M3y4YEHHBIX OpTraHu- YECKUX COCTUHEHHUI

2.4

Obwsacruame. 3aBUCHUMOCTD CBOMCTB
XUMHYCCKHUX DJIEMEHTOB M HMX COCAWHEHUM
OT TIOJIOXKEHUS d1eMeHTa B llepuonnueckoit
cucreme J[.11. Men- pneneesa; npupony
XHUMHUYECKOU CBSI3U (MOHHOM, KOBAJICHTHOM,
METaJLINYEeCKOM, BOJIOPOJHOM); 3a-
BUCUMOCTb CBOMCTB HEOPraHUYECKUX U
opra- HU4YE€CKUX BEILIECTB OT UX COCTaBa M
CTPOECHHUS; CYIIHOCTb H3YYEHHBIX BHUIOB
XUMHYECKUX PEAKIUH (IIEKTPOTUTUUECKON

Jucconuraiiuu, HMOHHOI'O O6MeHa,
OKI/ICJ'II/ITCJ'ILHO-BOCCTaHOBI/ITCJ'ILHLIX) n cCo-
CTaBJIATH Hnux YPaBHCHUA, BJIMSAHUC

pa3IUuHbIX  (AKTOPOB  HA  CKOPOCTH
XUMUYECKON peaKkIuu U Ha

CMCHICHUC XUMHUUYCCKOTO PABHOBCCHUSA




2.5 | Cocmagnsamos ypaBHCHUS XUMHUYECKHUX 2 2
peakuun
Y PaCKpPbBIBaTh UX CYIIHOCTh

2.6 | Ilnanuposams/npogooums’ SKCIEPUMEHT TIO |/ 5 2
MOJTy- YCHHUIO U PACIIO3HABAHUIO BAXKHEHIIINX
Heopra-  HHMYECKHMX W  OpPraHUYEeCKHUX
COCUHEHUN C Y4YETOM NPUOOPETEHHBIX
3HaHHWI O MpaBuiax Oe30MacHOil paboThI C
BCUICCTBAMHU B JIA0OpaToOpuu U B OBITY;
BBIYHCIICHUS 110 XUMHYECKHM (GopMysiaM H

yYpaB-
HCHUSIM

Ne OcHoBHbIE yMeHHUs U ciocoObl AelicTBuid | KonnuecTBo 3a1anmii B yacTsx paboThl

Bcesi pabora | Yacts 1 Yactp 2

2.7 | Ocywecmenamos yenenanpagieHuvili nouck |1 1
XUMHU- YeCKOW HH(GOPMAIMA B Pa3IUYHBIX
HCTOYHMKAX (HaydyHass U Yy4yeOHO-HayyHas
JaTeparypa, cpeacTna MaccoBOi1
nHpopmaunu, cerb MHTepHer u apyrue),
KPUTHYECKH aHaJIU3UPOBAaTh XUMHUYECKYIO
uHpop- Mamuio, nepepadarbiBaTh €€ U
HCMOJIb30BaTh B CO-

OTBETCTBUM C IIOCTaBJICHHOW  y4eOHOIl
3agauyen

Hroro| 34 28 6

Pacnpenenenue 3aganuii Bapuanta KUMEI'D no conepxanuto,Buiam

9. Cucrtema OIICHUBAHHUS BBITTOJTHEHHS OT/ICIBHBIX 3aIaHUN U SK3aMEHAIIMOHHOH pabOTHI B
LIEJIOM

OrneHrBaHuUE PABUIBHOCTH BBITTOJIHCHUS 3aJaHUH, TIPEIyCMaTPUBAIONINX KPATKUN OTBET,
OCYIIIECTBJISIETCS C UCITOJIb30BAHNEM CIICIIMAJILHBIX aIllapaTHO- MIPOTPAMMHBIX CPEJICTB.

[IpaBusIbHOE BBHITIOJIHEHHE KaXkI0TO W3 3adanuii 1-5, 9-13, 16-21, 25-28 onenuBaercs 1
OayoM. 3ajaHre CYMTACTCS BBITIOJHEHHBIM BEPHO, €CITM OTBET 3aIlMCaH B TOM (opme, KoTopas
yKa3aHa B MHCTPYKIIMH IO BBITIOJHEHHUIO 3aJ]aHusl, ¥ TIOJTHOCTHIO COBIAJACT C 3TAJIOHOM OTBETA.
B otBetax Ha 3aganmsa 1, 3,4, 11, 12,

13, 17, 18 mopsaoK 3anucy CUMBOJIOB 3HAUYCHUSI HE UMEET.

YMEHHUI U criocobam JieicTBHil OoJiee oIpoOHO onrcaHo B 0000IIEHHOM MIaHEe BapUaHTa
KM EI'D 2024 r. no xumuu (cM. [Ipunoxenue).

1. Pacnpenenenue 3ampanuii Bapuanta KM EI'D no ypoBHSM CIOKHOCTH
Pacnipenenenne 3amannit KMM 1o ypoBHSM CIOXHOCTH MpHBENEHO B Tabnuiie 4.

Tabnuua 4

Pacrnipenienenue 3a1anuii o ypOBHSIM CIIOKHOCTH
YpoBeHb KonnuectMakcumanbH|[[ [polieHT MakCUMalbHOTO MEPBUYHOTO Oala 3a
CII0’KHOCTH BO bIi BBITTOJTHEHUE 3aJIaHUI TAHHOTO YPOBHS OT O0IIIETO
BagaHui 3aJaHUil [IEPBUYHBIA |[MAKCUMAaJIbHOTO MEPBUYHOTrO Oaiia, paBHOTO 56

0ait

ba3oBEbIit 15 15 26,8
T[ToBwIeHHEBIN 13 21 37,5




BrIicokuii 6 20 35,7

OOmiast mPOAOIKUTEIBHOCTh BBIMIOJHEHHUST IK3aMEHALIMOHHON paboThl cocTaBisieT 3
yaca 30 MuHyT (210 MUHYT).

6. JlonosIHUTEILHbIE MATEPHAJIbl U 000PY10BaHUE
[lepedyeHb MOMONHUTENBHBIX MAaTEPUATIOB U O0OOPYIAOBAHUS, MCIOJIB30BAaHUE KOTOPBIX
paspeuieHo npu nposenenun EI'D, yrBepknaercs npukazoM Munnpocseuienus Poccuu u
Pocobpnamzopa.
K xaxaoMy BapuaHTy »53K3aMEHAallMOHHOW paOOThl MPUIIAraloTCs — CIEAYIOIIHE
MaTepHuabl:
- Ilepnonnueckas cucrema xumuieckux 3memeHToB .M. Menaeneesa;
- TabNuIla PaCTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHUH B BOJIE;
— DJIEKTPOXUMUYECKHN PsJ HANPSHKEHUN METAJUIOB.
Bo Bpemsi BBINMOTHEHUST 9K3aMEHAIIMOHHON Pa0OTHI M0 XMMUHU pa3periaeTcs
KCIIOJIb30BaTh HEMPOTPAMMHUPYEMBIN KaJIbKYISITOP.
[IpaBusibHOE BBITIONIHEHHE KaxAoro W3 3amanuii 6, 7, 8, 14, 15, 22, 23, 24
orieHuBaeTcs 2 6amtamMu. 3a/laHie CUUTAETCS BHITIOJIHEHHBIM BEPHO, €CJIM OTBET 3aIlCaH
B TOW ¢opMe, KOTOpas yKazaHa B MHCTPYKIIMU TIO BBIMOJHEHUIO 3aJaHUs, U TIOJTHOCTHIO
COBITAJIa€T C JTAJIOHOM OTBETA: KAXJbIH CHMBOJ B OTBETE€ CTOUT HA CBOEM MeCTe,
JUIIHKE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BoicTaBisiercst 1 Oani, ecnu Ha 1000 0 HON
MO3MIIMN OTBETA 3allUCaH HE TOT CUMBOJI, KOTOPBIM MPEICTaBIEH B dTajJOHE OTBeTa. Bo
BCEX Apyrux ciydasx BbicTaBisiercs 0 6amnoB. Eciyu KOTWYECTBO CHMMBOJIOB B OTBETE
Oospie Tpedyemoro, BbICTaBisieTcss (0 OaqIoB BHE 3aBUCUMOCTH OT TOTO, OBLIM JIK
yKa3aHbl BCE HEOOXOIUMbIE CUMBOJIBI.
Pa3BépHyTble OTBETHI MPOBEPSIOTCA IO KPUTEPUAM HKCHEPTaMU MPEeIMETHBIX
KoMmuccuit cyorekToB Poccuiickoit deneparun.
3amanus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MPEAYCMATPUBAIOT MPOBEPKY OT ABYX
JI0 TATH 3JIEMEHTOB OTBeTa. 3a/laHusl C pa3BEPHYTHIM OTBETOM MOTYT OBITH BBHIMIOJTHEHbI
BBIITYCKHUKAMH Pazlu4YHbIMU criocobamu. Hamuume kaxaoro tpedyemMoro siaemMeHTa
OTBeTa oleHuBaeTcss 1 GamioM, MOATOMY MaKCHUMallbHas OLIEHKAa BEPHO BBINIOJHEHHOIO
3aaHusl COCTaBJIIeT OT 2 n0 5 OawroB: 3a BemmojsiHeHue 3amanuii 29 u 30 MOXKHO
MOJY4YUTh 10 2 Oayia; 3a BeimojHeHue 3ananuii 31 u 34 — mo 4 Gayuia; 3a BBINOJHEHUE
3amanus 32 — 5 O0aioB; 3a BhITIOJIHEHKE 3aanusa 33 — 3 Oayuia. [IpoBepka BhIMOTHEHUS
3alaHUil 4YacTM 2 OCYIIECTBIIETCS HA OCHOBE IIORJIEMEHTHOIO aHaiu3a OTBETa
y4aCTHUKA HK3aMEHAaB COOTBETCTBUU C KPUTEPUSIMHU OLICHUBAHUS BBIIIOJIHEHUS 3a/IaHUSL.
B cootBerctBuu ¢ Ilopsakom npoBeaeHHs TOCYyJTapCTBEHHONW UTOTOBOM aTTecTaluu
mo o0pa3oBaTeNbHBIM TporpamMmaMm cpeiHero ooOmiero oOpazoBaHus — (TpUKa3
Munnpocsemiennss Poccum  u Pocobpuamzopa ot 04.04.2023  Ne  233/552,
3apeructpupoBad MuntoctoM Poccun 15.05.2023 Ne 73314)
«81. IIpoBepka 3K3aMEHAIIMOHHBIX PAaOOT BKJIIOYAECT B CEOS:
1) TNOpPOBEPKY U OLIEHMBAaHUE MPEAMETHBIMM KOMHUCCUSMH OTBETOB Ha 3a/IaHUS
KM s nposenenuss EI'D ¢ pa3BEpHYTBIM OTBETOM <...>, B TOM YHCJI€ YCTHBIX
OTBETOB, B COOTBETCTBUU C KPUTEPUSIMHU OIEHUBAHUS 10 COOTBETCTBYIOIIEMY Y4eOHOMY
npeaMeTy, pa3paboTka KOTOPLIX oprauusyercs Pocobpaaazopom? <..>
ITo pe3ynbraram nepBoi U BTOPOW MPOBEPOK IKCHEPTHI HE3ABUCUMO JIPYT OT JIpyra
BBICTABJISIFOT MEPBUYHBIE OAJUTBI 32 KaxAbIil 0TBeT Ha 3ananus KUM ans nposenenus EI'D ¢
pPa3BEPHYTBIM OTBETOM <...>
B cnydae cymiecTBeHHOTO pacXoKJICHHsI B IIEPBUYHBIX OalllaX, BEICTABICHHBIX IBYMS
SKCIIEPTaMHU, Ha3HAYaeTCs TPEThs mpoBepka. CylecTBEHHOE pACX0kKICHHE B IEPBUYHBIX Oasiax
OTIpEJIeNIEHO B KPUTEPHSIX OLICHUBAHUS M0 COOTBETCTBYIOIIEMY Y4EOHOMY TPEIMETY,
pa3paboTka KOTOpPBIX opranusyercst PocoopHamazopom.



DKcnepTy, OCYIIECTBISIONIEMY TPEThIO TPOBEPKY, NPEAOCTABIISACTCS HH(POPMAIIHS O
NEPBUYHBIX OaJuIax, BEICTABICHHBIX SKCIIEPTAMH, PaHEe MPOBEPSBIIMMH YK3aMEHALIMOHHYIO
paboTy».

1. CymiecTBeHHBIM CYMTACTCS PACXOXKACHUE MEXKIy OajiaMu, BEICTaBJICHHBIMU NIEPBBIM U
BTOPBIM IKCIIEPTaMH, Ha 2 WK OoJjiee Oajuia 3a BHIIOJHEHHUE JII000ro U3 3a1anuii 29-34. B stom
cllydae TPETUH HKCIIEPT MPOBEPSIET OTBETHI TOJIBKO Ha TE 3a/IaHUs, KOTOPBIE BHI3BAIH CTOJh
CYLIECTBEHHOE PacX0sKJICHUE.

2. Pacxoxienue B pe3yibTaTax OICHUBAHUS JIByMs SKCIIEpTaMH OTBETa Ha OJIHO U3
3amaHuil 29-34 3akiro4aercs B TOM, YTO OJIMH 3KCIEPT yKa3all Ha OTCYTCTBHE OTBETa Ha
3aJlaHue, a JPyroi BbICTABUJI 3@ BBINIOJIHEHUE TOTO 3ajaHusl HEHyseBol Oail. B atom ciydae
TPETHUH SKCTIEPT MPOBEPSET TOJIBKO OTBETHI Ha 3aJlaHus (110 BCEM KPUTEPHUSIM OI[CHUBAHUS
TAHHOTO 3aJIaH¥sl), KOTOPBIE OBUIH OIIEHEHBI CO CTOJIb CYIIECTBEHHBIM PACX0XKICHUEM.
Cutyarmn, B KOTOPBIX OJIMH SKCIEPT yKa3zal Ha OTCYTCTBHE OTBETa B 9K3aMEHAIMOHHOW padoTe,
a BTOpPOM AKCIEPT BHICTABUII HYJIEBOM 0asul 3a BBIIIOJHEHHUE 3TOTO 3aJaHUSI, HE SIBIISIFOTCS
CUTYallUsSIMU CYIIECTBEHHOTO PACXOXKICHHS B OIICHUBAHHH.

MaxkcuMabHBIN TIEPBUYHBIN 0aJUT 32 BBIMOJIHEHHE YK3aMEHAIIMOHHON paboTh — 56.

Ha ocHOBe pe3ynbTaToB BBITIOHEHHS BCEX 3aJaHUN PaOOTHI OTIPEICISIFOTCS IEPBUYHBIE
OaJITBI, KOTOPBIE 3aTEM TMEPEBOATCS B TeCTOBBIE 1O 100-0amipHOM mKae.

10. U3menennsa B KUM EI'D 2024 rona B cpaBHennu ¢ KM 2023 rona

N3menenus cTpyKTyphl pabOThI OTCYTCTBYIOT.

N3menén ypoBeHsb cioxkHocTH 3aaanuii 20 u 28: B 2024 r. ykazaHHbIE 3a7aHUsI Oy1yT
MIPEACTABJICHBI HA TTOBBIIICHHOM YPOBHE CIIOKHOCTH.

B nienom npuHsATEIE H3MEHEHHUS B 3K3aMEHAIIMOHHON padoTe 2024 . OpueHTUPOBAHBI Ha
MOBBIIIEHUE 0OBEKTUBHOCTH IPOBEPKU COPMUPOBAHHOCTHU PsIa BaXKHBIX METAIIPEIMETHBIX
YMEHH, B IEPBYIO 04Yepeb TaKUX, KaKk aHAIM3 TeKCTa YCIOBHS 3aJlaHus, MpeoOpa3oBaHue
nHpopManuu U3 OJHON (OPMBI B APYTYIO0, KOMOMHUPOBAHNE aHATTUTHICCKOM M pacUETHOM
NeSITEeNIbHOCTH, aHAJIM3 COCTaBa BEIIECTB U MPOTHO3 BOZMOKHOCTH MPOTEKAHUSI peakui MEX Ty
HUMH, MOJICIIMPOBAHUE MPOIIECCOB U OMMUCAHUE MPU3HAKOB UX MPOTEKAHHS U Jp.\

O0606ménnblii mian Bapuanra KUM EI'D 2024 ropamno
XUMHUHN
Hcnonb3yroTes crefyroue yClIoBHbIE 0003HaYEHHUS.
Yposnu crnoocnocmu 3a0anuii: b — 6azosviil; 11 — nosviwennvlil, B — evicoxuii.

Homep [[IpoBepsembie aniemenThl coaepxkanus Koabl mpo- [Koaer [Ypo-  [Makc. [Ipu-

3ana- BepsieMBbIX Tpebo- [BeHb  [0am1 [MepHOe

HUS HIIEMEHTOB [BaHUU [CTIOXK- [3a BpeMsI
cozeprka- HOCTH  [BBITIOJIBBITION-
HUS 110 3ama- | HEHUS
KO/IH- HUS HEHUE 3aJaHus
dbukaropy Banga- |((MHH.)

HUS
Yacts 1
1 CoBpeMeHHas1 MOJIEJIb CTPOEHHUS 11 5) b 1 2-3

aToma. PacripeniesieHue aJ1eKTpOHOB
[0 SHEPTeTHYEC- KUM YPOBHSIM.
Kiaccudukanus XUMHIECKUX
pieMeHTOB. OCOOCHHOCTH CTPOCHHUS
PHEpre- THUECKUX YPOBHEH aTOMOB
(s-, p-, d-3;1e- MeHTOB). OCHOBHOE H
BO30YKJIEHHOE CO- CTOSIHUSI aTOMOB.
DJIEKTpOHHAsI KOHpUTY-

patyst atoma. BaJIeHTHBIC 3JIEKTPOHBI




BBICIITIX OKCHIOB
1 TUAPOKCHUIO0B

[Iepuonnueckas cucrema
XUMHUYECKUX 3j1e-MeHTOB J[.H.
Menneneea. PU3NYECKUNA CMBICII
IIepuonnueckoro 3akona /.M.
Menne-neesa. [Ipyunnbl u
3aKOHOMEPHOCTH U3MEHE- HUSI
CBOKCTB 3JIEMEHTOB U UX
COCIMHEHUH MO IIepuoaaM |
rpynmnaM. 3aKOHOMEPHOCTHU B
M3MEHEHUU CBOMCTB IIPOCTHIX
BEILECTB, BOAOPOAHBIX COCIMHEHUH,

1.2

2—-3

BasentHoCTE.
CTerneHp OKUCIEHUS

DJIEKTPOOTPHULIATETIEHOCTb.

1.3

2.1 b 1

2—-3

(koBasIeHTHasi, HOH-Has,

MeXMOJIEKYIIIPHBIE

[pPEETKN

Buabl XUMUYECKOM CBSI3H

B3anMoaelcTBUs. BeniecTBa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpoeHUs. THUIBI KPUCTAINTUYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUITA KPUCTATNIMYECKON

MeTaJTn4YecKasi, BOJAOPOIHAS) U
MeXa-HU3MBI €€ 00pa3oBaHusl.

1.4

2.1 b 1

BEILIECTB.

BEIECTB

Knaccudukanuys HeOpraHM4ecKux

Homenkiiatypa HeOpraHu4ecKux

2.1

4.1 b 1

2—3

TTOJIYHYCHUA
MCETAJIJIOB.

XUMHWYECKHE CBOMCTBA BaXKHCHIITNX
MeTaJl- JIOB (HaTpui, Kajaui,
KaJIbIIUHM, MarHui, ajilo- MUHUM,
IIMHK, XpOM, JKEJIe30, MEJIb) H UX CO-
equuaenunii. O0IMe cuocoObl

2.2,
2.3,
2.5,
1.9

2.1,12 |1 2

Howmep
3aj1a-
HUS

HpOBepHeMHe JJICMCHTBI
COACPIKAHUA

Ko bl
po-
BEPSCMBbI
X
PIIEMEHT
OB
coJiepka
- HUS 10
KOJTH-
(uxaTop

y

Kon
bl
Tped
o-
BaHU

Ypo-
BEHb
CIIOXK

HOCT

3aga-
HUS

Makc. 0a1 3a BBIIOJ-
HCHHC 3a4a- HUA

ITpu-
MepHOE
BpeMst
BBITTOJI-
HCHMSI
3aJaHUs
(MUH.)




XUMHUUYECKHE CBOMCTBA
Ba)KHEUILINX HEMETAJ- JIOB
(rajioreHos, cepsbl, a30Ta,
dbocdopa, yrie-pona u
KpPEMHUSI) U UX COCTMHEHUN
(OKCHIOB,
KHCJIOPOJICOTEPKAIIUX
KHCJIOT, BOJOPOIHBIX
COCMHEHUI ).
DJIEKTPOJIUTUYECKAS
nucconuanusi. CUiibHbIC U
cia0ble AIEKTPOIUTHI.
Cpena BOIHBIX pac- TBOPOB
BEIIECTB: KUCasl,
HENTpaJbHAasl, 1S~ JIOYHAs.
CTerneHn JUCCOLAAINN.
Peakiium nonHoro oomMeHa.
Nnentudukanms
HEOPTraHWYECKUX COCTHUHE-
Huii. KauecTBeHHbIE
[peaKIiu Ha HEOpTaHU-
HYECKHE BEIIECTBA U MOHBI

XUMHYECKHE CBOMCTBA
Ba)KHEHUIIINX METaJI- IOB
(HaTpuii, Kaauii, KaIbIHH,
MarHui, ajaro- MUHUH, IUHK,
XPOM, JKEJIe30, MEJIb) U UX
coennHenunii. O01me
CITOCOOBI TTOTyYCHHUS
METaJIJIOB.

XyUMHUJecKrue CBOMCTBA
Ba)KHEHIIINX HEMETAa- JOB
(TayioreHoB, cepebl, a30Ta,
dbocdopa, yrie-pona u
KPEMHHUSI) U UX COCTMHCHUN
(oKCHIOB,
KHCJIOPOJICOCPIKAIITNX
KHCJIOT, BOJOPOIHBIX
COCTMHCHU )

2.2,
2.3

3.1,
3.2,
12

o—7

XUMHUYCCKUE CBOMCTBA
Ba)KHEUIIINX METaJl- JIOB
(HaTpuii, Kanuii, KaabLUH,
MarHui, ajaro-MAHHN, [IUHK,
XpOM, JKEJIEe30, MEJlb) U UX
coequHeHu. OO1IHIE
CIIOCOOBI MTOJTYyYeHHUS
METaJLJIOB.

XHMMHUYECKHE CBOMCTBA
Ba)KHCHUIIINX HEMETalI-JIOB
(rasioreHoB, cepsbl, a30Ta,
dbocdopa, yrnepona u
KpPEMHUSI) U UX COEAUHEHUM

2.2,2.3

3.1,
3.2,
12

o—7




(OK- CHI0B,
KHCJIOPOACOAEPKAIAX
KHUCJIOT, BOJO- POJHBIX
COCMHEHU )

9 ['eneTnyeckass CBSI3b 2.4 7.1, |1 1 23
HEOPraHUYECKUX Be- 7.2,
IIECTB, 7.3
MIPUHAJICIKAIITAX
K pa3IMYIHBIM
KJ1accaM
10 [IpencraBienue o 3.3 4.2 |b 1 2—3
KJ1accu(uKaluu OpraHu-
YECKUX BEIIECTB.
CucreMatuueckass MexXIy-
HapoJHAsi HOMEHKJIaTypa 1
MPUHITUIIBI 00pa- 30BaHUs
Ha3BaHUN OPraHUYECKUX
coeu-
HEeHWM
11 OCHOBHBIE TTOJIOKEHHUS 3.1 8.1 b 1 2-3
TCOPUH XUMUYECKOTO 3.2
CTPOCHHUSI OpPraHUYECKHUX
coennHeHnii A.M.
byTinepoBa. YriepoaHbii
CKEJIET Opra- HU4eCKOu
Mosiekyibl. KpaTtHocTh
XUMHYEC-
Homep  [[IpoBepsiembie 351€MEHTHI Komet  [Kox [Ypo- [Makc. 6amit 3aBeimon- |[Ipu-
3aja- coAep KaHUs po- bl  [BEHb [HEHHE 3aJ]la- HUS MEpHOE
HUS BepsIEeMBbI Tped [CIOK BpeMmst
X o- | BBINOJI-
PJIEMEHT [BaHU [HOCT HEHUS
OB 151 151 3alaHuA
coJzepka 3aja- (MuH.)
- HUS T10 HUS
KOJIU-
(bukaTop
y
KOU cBsi3U. | - U [| -CBA3M.
sp3-, sp?-, sp-

rudopuan3aluy opouTaneit
QTOMOB yIJIepo/a.
3aBHCUMOCTH CBOMCTB
BEIIECTB OT XUMHUYECKOTO
CTPOEHUS MOJIEKYIJL.
["omooru.
["'oMonoruueckuit psia.
M3omMepust U U30MEPHI.

ITouarue o




(hyHKIIMOHATBHOU TpyIIIIE.
OpueHTaunoHHbIE 3P EKTHI
3aMECTUTEIICH

12

XMMUYECKHE CBOMCTBA
YIJIEBOJOPO/IOB: ajl- KAHOB,
LIMKJI0AJIKaHOB, aJIKEHOB,
QJIKa/IMEHOB, AIKUHOB,
ApPEHOB.

XMMUYECKHE CBOMCTBA
KHCJIOPOJICOJIeprKa- INX
COECIMHEHUI: CIIUPTOB,
(dbenona, anpae- TUIOB,
KETOHOB, KapOOHOBBIX
KHCJIOT, CJIOX-

HBIX 3(QUPOB, )KUPOB,
YTJIEBOJIOB

3.5-3.14

8.2,9

2—-3

13

XapaKTepHblE XUMHUUYECKHUE
CBOIMCTBA aMUHOB.
AMUHOKHCJIOTEI 11 OCJIKH.
AMIUHOKHCIOTHEI KaK
aM@OTEepHbIE OpraHUYECKUe
coenuHenns1. OCHOBHBIE
AMHHOKHCJIOTEHI,
00pasyromue OeIKH.
Baskneiinme cnocoOb!
IMOJTy4YCHHUSI aMHUHOB U
AMHHOKHCJIOT. XMMHUYECKHE
CBOM- CTBa OEJIKOB:
TUIPOJIN3, ACHATYpaIus,
Ka-

UeCTBEHHBIC (IIBETHBIC)
[peakiuu Ha OCJIKHU

3.15,
3.16

2—-3

14

XUMHYECKHE CBOIICTBA
YIJIEBOJOPO/IOB: ajl- KAaHOB,
IAKJIOAJIKAHOB, aJIKEHOB,
AJIKaMEHOB, AJIKUHOB,
ApPCHOB.
CB0OOOTHOpaAUKATBLHBIN U
MOHHBIM MEeXaHH3- MBI
peakuuu. [lonsarue o
HyKJIeoduIe U IeK-
rpoduie. [IpaBuio
MapkosHuKkoBa. [IpaBuio
3aiirieBa

3.4-3.8

8.2,9

o—7

15

XapakTepHble XUMUYECKHE
CBOICTBA Mpe- AETbHBIX
0JTHOATOMHbIX B
MHOTOAQTOMHBIX CIIUPTOB,
(heHona, anpAETUI0B,

Kap6OHOBLIX KHUCJIOT,

3.9-3.14

8.2,9

o—7




CJI0’KHBIX 3(UPOB.
BasxHel1me cro-coObl

[MOTyYCHUS
KHCJIOPOJICOAEPIKAILINX
OpPraHNYE€CKUX COCIMHEHUMN
16 ['eneTnyeckas cBsizb Mexay3.19 82 I |1 2—3
KJIacCaMM Opra-
HUYECKUX COECOUHEHUN
17 XuMHuecKasi peakiusi. 15 4.3 |b 1 2—3
Knaccudukanus xu-
MHUYECKUX pEaKLUi B
HEOPraHW4YECKON U Op-
TaHUYECKOW XUMUH. 3aKOH
COXpaHEHHUSI
MacChl BEIIECTB
18 CKropocTh peakun, eé 1.6 1.3 |b 1 2—3
3aBUCHUMOCTH OT pa3-
IMTUYHBIX PAKTOPOB
Homep  [[IpoBepsiembie 351€MEHTHI Komet  [Kox [Ypo- Makc. 6amut 3aBeimon- |[Ipu-
3aja- coAep KaHUs npo- bl  [BSHb [HEHHWE 3aJ]1a- HUS MEpHOE
HUS BEPSIEMBI[TPEO [CITOXK BpeMsI
X o- | BBITTOJT-
PIIEMEHT [BaHU [HOCT HCHUS
OB 151 151 3agaHusa
coJzepka 3ajsa- (MuH.)
- HUS 110 HUS
KOJIH-
(bukaTop
y
19 OKUCIUTENBHO- 1.12 71 b 1 2-3
BOCCTAaHOBUTEJILHBIC PEaK-
uun. [loBenenue BeuiecTs B
cpeaax C pa3HbIM
3HaueHuem pPH. Metobl
PIICKTPOHHOTO 0a-
maHca
20 DnexTponus paciviaBoB u - |1.13 7.2 |1 1 2—3
[pacTBOPOB COJICH
21 ['unponus coneid. Monnoe [1.10 7.3 b 1 2—3
MMPOU3BEICHUE BO-
161, BomopoaHbIi
noka3saresb (PH) pactBopa
22 OGpaTuMBble peakLUH. 1.8 1.3 I P2 o—7
XuMHu4uecKkoe paBHO-BECHE.
DaKTOPHI, BIUSIONINE HA
COCTOSIHE XMMHYECKOTO
paBHOBecus. [Ipunnun Jle
[[1a-Tenbe
23 OOpatumsbie 1 1.8,5.1 (1.3, |1 2 57
HeoOpaTUMble XUMUYECKHE 10.2

peakuuu. XUMHUIECKOE

paBHOBecue. Pacuérsl




KOJIMYECTBA BEIESCTBA,
MAaCChI BEIIECTBA WU
00bEMa Ta30B 10
M3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WU
00BEMY OJTHOTO U3
[Y4aCTBYIOIIMX B pEAKIUU
BCIIICCTB

24

Nnentudukanus
HEOPraHUYEeCKUX COEIMHE-
Huii. KauecTBeHHBIC
[p€aKIIM Ha HEOPTaHU-
HECKUE BEIIeCTBA 1 HOHBI.
Nnentudukanms
OpPraHNYE€CKHUX COCTMHECHUIM.
Perrenue
SKCIEPUMEHTAJIBHBIX 3a/1a4
Ha pac-II03HaBaHUE
OpPraHUYeCKHX BEIIECTB

2.5,3.18

11,
13

o—/

25

XYMHS B IIOBCETHEBHOM
sku3HHU. [IpaBuna
Oe3omacHOl paboThI C
CJIKUMU, TOPIOYNMH U
TOKCUYHBIMH BEILIECTBAMHU,
cpelicTBaMu OBITOBOU
XUMHHU. XUMUS U 3I0POBBE.
XUMHUI B MEeIUIINHE. X TMHUA
U CEIbCKOE XO3MCTBO.
Xumus B
[IPOMBIIIJIEHHOCTH. XHUMUS
1 SHEep-TeTHKAa: IPUPOIHBIN
U TIOTTYTHBIN HEPTSIHOU
rasbl, UX COCTaB U
ncnosib3oBanue. Cocras
HedTH U e€ TIepepaboTKa
(TpupOAHBIE UCTOY- HUKHU
YTJIEBOZOPOJIOB).

XUMHS U IKOJIOTHSL.
XuMHuueckoe 3arpsisHe- HUe
OKpY KaroIIel Cpeibl U eTO
nocnencteus. OxpaHa
rugpocdepsl, TOYBHI,
aTMoc(epsbl, GIopbl U
(bayHBI OT XUMHYECKOTO
3arpsiz- HeHus. [Ipobrema
OTXOJIOB M TOOOYHBIX
MPOIYKTOB.
IATbTepHATUBHBIC
MCTOYHHUKH YHEPTHH.
OO1ue nmpeicTaBIeHUs O
MPOMBIIII- IEHHBIX CIIOco0ax

HOJIYUYCHUS XUMHUYCCKUX

3.17,
4.1,
4.2,4.3,
4.4

1.4,
1.5,
2.2,
14,
15




BEIIECTB (Ha IIpUMepe
[POM3BOJICTBA aMMHU - aKa,
CepHOM KucioThl). YUeépHas
1 LIBETHAsi METAJULY prus.
CTEeKJI0 ¥ CUJIMKaTHAas Mpo-
MBIIIJIEHHOCTb.
[IpombrnneHHas
OpraHuyec-

Homep  [[IpoBepsiembie 351€MEHTHI Konet  [Kox [Ypo- Makc. 6aiut 3aBeimon- |[Ipu-
3aja- conep KaHUsI po- bl  [BEHb [HEHHWE 3aJ]1a- HUS MEpHOE
HUS BEPSIEMBI[TPEO [CITOXK BpeMsI
X o- | BBITTOJT-
PIIEMEHT [BaHU [HOCT HCHUS
OB 17 148 3aJaHus
coJiepxka 3aja- (MuH.)
- HUS 110 HISI
KOJIH-
dbuxarop
y
Kast XuMmusi. CeIpbE s
OpraHuYeCcKOn
MPOMBIIIJIEHHOCTH.
CTpoeHue u CTpyKTypa
[OJUMEPOB. 3aBUCUMOCTD
CBOICTB IOJIMME- POB OT
CTPOECHUSI MOJIEKY/I.
OcHOBHBIE CIOCOOBI
[OJTy4YeHUs
BHICOKOMOJIEKYJISIPHBIX
COCIMHEHUMN: peaKIuu
MOJMMEpU3aIuu U MOo-
IMUKOHAEHCAIUH.
Knaccudukanusi BOJTOKOH
26 PacyeTsl MaccoBOU moau U 5.7 10.1 b 1 34
MOJISIPHOU KOH-
[[CHTPAIIMH BEIIECTBA B
[pacTBOpE
27 Pacuérsl TennoBoro 5.5 10.3 b 1 3—4
bpdekra (Mo Tepmo-
XUMHYECKUM YPAaBHEHUSIM)
28 Pacuétnl maccel (00béMa, [5.3,5.4 (10.2, [[1 1 34
KOJIMYECTBA BE- IIECTBA) 10.7

IPOAYKTOB pCaKIlnu, €CIn
OJHO M3 BCIICCTB JaHO B

M30BITKE (MMEET MPUMECH);




[pacy€Tbl MacCOBOU WU
00BEMHOI JOJIN BBIXO1a
MPOJIYKTa peaKIu OT
TEOPETUUECKU BOZMOKHOTO

Yacth 2

29

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbLHBIC PEaK-
muu. IloBenenne BemecTs B
cpellax ¢ pa3HbIM
3HaueHueMm PH. Mertosbl
PIIEKTPOHHOTO

OanaHca

1.12

7.1,
8.2,
12

10-15

30

DJIEKTPOJIUTUYECKAS
muccormarusi. CHIbHBIE U
cia0ble AIEKTPOIUTHI.
Cpena BOIHBIX pac- TBOPOB
BEIIECTB: KHCIasd,
HENUTpaJbHAasl, IEJIOYHAs.
CTerneHb THUCCOIMUAIINH.
Peaxrim

HMOHHOIO OOMeHa

1.9

7.2,
8.2,
12

10-15

31

I"eHeTHUecKkas CBI3b

HEOPraHU4eCKUX Be-1IECTB,

MpUHAJICKAIINX K
a3MUYHBIM KJIaccaM

2.4

7.1,
7.2,
8.2,
13

10-15

32

['eneTHueckast CBsI3b MEKIY
KJaccaMu opra-
HAYECKUX COECIUHEHUN

3.19

7.1,
8.2,
13

10-15

33

HaxoxxneHune
MOJIEKYJISIPHOU (hOpMyJIBI
Opra-HMYECKOr0 BEIeCTBa
[0 ero IUIOTHOCTHH
MaCCOBBIM JIOJISIM
PIIEMEHTOB, BXOJSIIUX B
€ro CocTaB, UJIH 110
MPOyKTaM CrOpaHHS;
yCTaHOBJICHUE
CTPYKTYpPHOH (hOPMYJIBI Op-
TaHMYECKOrO BEIECTBA Ha
OCHOBE €TO0

XMMHYECKIX CBOWCTB MU
Ccr1ocoOOB MOJTy- YEHUs

5.2

10.5,
14

B

10-15

34

CriocoObl BBIpayKEHUS
KOHIIGHTPALIUH pac-
TBOPOB: MaccoBasi J0JIs
[PacCTBOPEHHOI0 BELIECTBA,
MOJISIpHAasi KOHLIEHTPALMSL.
Ha-

CBIIICHHBIE W
HEHACHIILIEHHbIE

[pacTBOPBI,

1.11,
5.3,
5.8

10.7,
14

B

20-25




Kpucramnoruaparsl. Pacué-
ThI MacChl (00BbEMA,
KOJINYECTBA BEIECTBA)
MPOITYKTOB PEAKIIUH, ECITU
OJTHO W3 BEIIECTB JJaHO B
M30BITKE (MMEET TPUMECH ).
Pacuéter maccel (00BEMa,
KOJIMYECTBA BE- IIECTBA)
MPOIYKTa PEaKIIUH, €CITN
OJTHO W3 BEIIECTB JIaHO B
BHJIC pacTBOpa C oTpeie-
UIIEHHOU MacCOBOH J1oJieH

[pPACTBOPEHHOTO BEIIECTBA

Homep  [[IpoBepsiemble 371€MEHTHI Komer  [Kom [Ypo- Makc. 6amt 3aBeimon- |[Ipu-
3aja- coAepIKaHUs po- bl  [BEHb HEHUE 3aJ1a- HUS MEpHOE
HUS BEPSIEMBI[TPEO |CII0K BpeMs
X o- BBITOJ-
PIIEMEHT [BaHU [HOCT HEHUS
OB 151 15 3aJaHUS
coJiepxka 3aja- (MuH.)
- HUSL IO HUS
KOJTH-
(buxaTop
y
[PAaCTBOPUMOCTb.

Bcero 3amanuii — 34; 3 HUX
10 TUIY 3aJIaHUN: C KPAaTKUM OTBETOM — 28, ¢ pa3BEPHYTHIM OTBETOM — 6; 110 YPOBHIO
cinoxnaoctu: b —15; I1-13; B —6.
MakcuMaabHBIN IEpBUYHBIN Oaut 3a padoTy — 56.
OO611ee BpeMsi BeInojiHeHus: paboTel — 3 yaca 30 muuyT (210 Mmun.).
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