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Cneundukanmsi KOHTPOJbHBIX U3MEPHUTEIbHBIX MATEPUAJIOB
nJist mpoBeaenusi B 2017 roay eImHOro rocyapcTBEHHOr0 IK3aMeHa
nmo XUMHUN

1. Haznauenue KUM EI'D
Enunslii rocynapctBeHHbll 3kx3ameH (EI'D) mpeacraBisier coboit ¢opMmy 0OBEKTUBHOM
OLICHKM KauyecTBa IMOJATOTOBKH JIMI, OCBOMBIIMX OOpa3oBaTelbHbIE MPOTrPAMMBI CPEIHETO
obOmero o00pa3oBaHHs, C HCIOJIH30BAHMEM 3aJaHUl CTaHAAPTU3UPOBAHHON (HOPMBI
(KOHTPOJIBHBIX U3MEPUTEIBHBIX MAaTEPUATIOB).
KOHTpOJIbHBIE W3MEPUTENBHBIE MaTE€pUalbl IO3BOJIAIOT YCTAHOBUTh YPOBEHb OCBOCHMS
BBIITYCKHUKAMH TOCYJIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa CpeaHero (IOJIHOTO)
o01ero 06pa3oBaHus MO XUMHUU, 0A30BBIN U MPOPUITHHBINA YPOBHH.
PesynpraTtel  €IMHOrO  rOCyJapCTBEHHOIO  3K3aME€Ha [0  XMMHHM  [PU3HAKOTCA
00pa3oBaTeNbHBIMU OpraHu3alUsIMUA  BBICIIETO MNPO(ECCUOHATBLHOrO O00pa30BaHUS Kak
pe3ynbTaThl BCTYMUTEIbHBIX UCIIBITAHUI MO0 XUMUHU.

2. TMoaxoasl k 0TOOPY coaepkaHusi, pa3padorke cTpykrypsi KUM EI'J

OcHoBy mnoaxonoB k paszpadorke KMM EI'D 2017 r. mo XMMHUM COCTaBWJIM Te OOLIUE
METOMYECKHE YCTAHOBKHM, KOTOpbIE OBUIM oOmpelneneHsl B XoAe (popMupoBaHUs
9K3aMEHALMOHHBIX Mojeneil nmpeablaymux jgeT. CyTh JaHHBIX YCTaHOBOK 3aKIIIOYAETCs B
CJIEIYIOLLEM.

e KIM opueHTHpOBaHBI Ha NPOBEPKY YCBOCHUS CHUCTEMBI 3HAHUW, KOTOpAas
paccMaTpuBaeTcs B KAauyeCTBE HWHBAPUAHTHOIO SApa COJEPKAHMS JEHCTBYHOLIUX
nporpaMM IO XMMHH JUis 00leoOpa3oBaTeNbHBIX OpraHu3zauuil. B cranpmapre srta
cUCTEMa 3HAaHUU MpPEJICTaBlIeHAa B BUAE TPEOOBAHMI K MOATOTOBKE BBIMYCKHUKOB. C
JAHHBIMHU TPeOOBAHUAMH COOTHOCUTCS YpoBeHb npeabsasieHus B KM nposepsieMbix
3JIEMEHTOB COJEPKAHMUSL.

e B memax oOecrieyeHuss BO3MOXKHOCTH JU(DPEpEeHIIMPOBAHHON OLIEHKH Y4eOHBIX
noctuxkeHnii  BbIMyCKHUKOB KMM  EI'D  ocymiecTBISIIOT MOpPOBEPKY OCBOEHUS
OCHOBHBIX 0Opa30BaTENbHBIX MPOrpaMM IO XUMHUHU Ha TPEX YPOBHAX CIIOKHOCTH:
0a30BOM, MOBBIIIEHHOM M BBICOKOM. Y4YeOHBIM MaTepuan, Ha OCHOBE KOTOPOTO
CTpOSITCSL  3aJaHusi, OTOMpaeTcss MO  TMPU3HAKYy €ro  3HAYUMOCTH IS
0011e00pa3oBaTeIbHON MOJATOTOBKY BBIITYCKHUKOB CPEAHEN LIKOJIBI.

e DBrimonHeHnue — 3aJaHuUil  NPEAYCMATPUBAET  OCYIIECTBIEHHME  JK3aAMEHYEMBIM
ONpENEICHHBIX JCUCTBUN, HANpHUMEp: BBIABIATh KIACCU(UKAIMOHHBIE MPU3HAKU
BEILECTB M PEAKIMI; ONPEAENATh CTENEHb OKUCIEHUS XMMHYECKUX 3JIEMEHTOB I10
dbopMynaM uX COEAMHEHMI; OOBSICHATH CYIIHOCTh TOTO WJIM HMHOTO Ipolecca,
B3aMMOCBSI3M COCTaBa, CTPOEHUS M CBOMCTB BELIECTB. YMEHHE OCYLIECTBIATH
pa3HooOpa3Hble EHCTBUS MPU BBINOJIHEHUH Pa0OThI PacCMAaTPUBAETCS B KaueCTBE
MoKa3aTelis YCBOEHUSI M3YYEHHOT0 MaTepualia ¢ He0OOX0IUMOM TITyOMHOM MOHUMAaHUS.

e PaBHOIIEHHOCTH BCEX BAPUAHTOB PK3aMEHAIIMOHHON PabOThl 00ECIeYMBaAETCS CTPOTUM
COOJIIOJICHUEM OJMHAKOBOTO COOTHOIICHHS YMCIIa 3aJIaHUl, TPOBEPSIIONINX YCBOCHUE
OCHOBHBIX 3JIEMEHTOB COJIEPYKAHUS PA3IUYHBIX PA3/IENIOB Kypca XUMHUH.

3. Crpykrypa KUM EI'J

Kaxxplii BapraHT 2K3aMEHAIIMOHHOM pa00Thl MOCTPOEH IO €AMHOMY TUIaHY: pab0oTa COCTOUT
U3 JIBYX 4yacTei, BKItouaromux B ceos 40 3aganuit. Yacts 1 cogepxut 35 3amanuii ¢
KPAmKUM omeemom, B UX 4uciie 26 3aJaHuil 6a3068020 YPOBHsL CIIOKHOCTHU (TIOPSIIKOBBIE



HOMeEpa ATuX 3ajganuii: 1, 2, 3, 4, ...26) u 9 3agaHuit nogviuieHH020 YPOBHS CIOKHOCTH
(mopsiiKoBBIE HOMEpaA ATHUX 3adaHuid: 27, 28, 29, ...35).
YacTb 2 cofepKuT S 3aIaHUM 8bICOKO20 YPOBHS CIOHCHOCMU, C PA3BEPHYMbIM OMEEMOM
(mopsiiKoBbIE HOMEpa ATUX 3afanuii: 36, 37, 38, 39, 40).

OO6miee rmpeAcTaBiI€HHE O KOJMYECTBE 3aJaHU B KaOXKIOM M3  yacrel
HK3aMEHAIMOHHOM paboThI AaeT Tabyumia 1.

Taobnuua 1
Pacnpeodenenue 3a0anuit no wacmam IK3AMEHAYUOHHOU padomul

[IpouleHT MakKCUMaIbHOIO
. NepBUYHOTO Oasia 3a
o MakcumanbHBIN o o
Yacte | KonmnuectBo | Twun 3amanunnt . BBIIIOJIHEHHE 3aJIaHNI JTaHHOU
N MEPBUYHBIN
paboThl | 3amaHui e YaCcTH OT OOIIETO
MaKCUMAJIbHOTO NTEPBUYHOTO
Oayuia, paBHOrO 64
3aJIaHus C
Yacte
1 35 KPaTKUM 44 68,7
OTBETOM
3aJIaHU C
Yactb ..
5 5 Pa3BEPHYTHIM 20 31,3
OTBETOM
HUroro: 40 64 100

Kaxnas rpynna 3aganuii, BkiarodeHHbIX B BapuaHThl KM, umeer cBoe (pyHKIIMOHAIbHOE
npeaHazHadeHue. Tum W CIOXKHOCTh KaXJAO0ro 3aJaHusl HK3aMEHAIMOHHOW paboThl
OMPENEISAI0TCS B COOTBETCTBUM C TITyOMHOM M3y4EeHUS IPOBEPSEMOIO JIEMEHTA COJIePKAHUS
U HEOOXOJMMBIM YPOBHEM €ro YCBOCHHUS, a TaKX€ B COOTBETCTBUH C BHUJOM Y4eOHOU
JEATEeIIbHOCTH, KOTOPYIO CIEAYET OCYIIECTBUTh MIPU BHITTOJIHEHUH 3a/1aHUSL.

3amanust 6aA308020 YPOBHA CIONCHOCMU, C KPATKAUM OTBETOM, IPOBEPSIOT YCBOEHHUE
3HAYUTEIBHOTO KoJimuecTBa (42 u3 56) 3JIEeMEHTOB COAEpPKAHUS BaKHEUIIMX pa3liesioB
HIKOJBHOTO Kypca XxuMuu: «Teopernueckue OCHOBBI xuMum», «Heopranmyeckas Xumus»,
«Oprannyeckass xumus», «MeToabl MO3HAHUS B XUMHUHU. XUMHS M XKU3HbY». COTrilacHO
TpeOOBaHMSIM CTaHAApPTa K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB OTH 3HAHUS SIBISIIOTCS
00s13aTeIBHBIMHU JIJIS1 OCBOCHUSI KQXKAbIM 00YyYarOUMCH.

3amaHusl AaHHOW TPYIIBI UMEIOT CXOACTBO MO (opMaibHOMY IMpHU3HAKY - MO (opme
KpaTKOro OTBETa, KOTOPHIM 3aMMCHIBAECTCS B BUJE OJTHON WM JIBYX UG WIK B BUIE YUCIIA C
3aIaHHON CTETEHBIO CIOKHOCTU. Mexay TeM Hapsay ¢ GOpMallbHbIM CXOJACTBOM 3aJaHUs
UMEIOT MEXAy co00H pasznuuus no GopMyIUPOBKAM YCIOBUS, YUEM ONPEIEISIETCS pa3inyue
B TIOMCKE BEpPHOTO OTBETa, KOTOPBIM OyAEeT SBISATHCS PE3yJbTaTOM BBITOJHEHUS
KOHKPETHOTO 3ajaHus. Tak, B OJHOM cjydae IpH MOUCKE OTBETa HEOOXOAMMO MPUMEHUTH
3HAHUA JJIsI TIOATBEPXKIAEHUS TOJIBKO OJHOTO OTBETAa M3 YETHIPEX BAPUAHTOB WIIU JIBYX
OTBETOB M3 MSTH BAapPUAHTOB, MPEIJIOXKEHHBIX B YCIOBUU. I[IpuuemM BakHO 3aMETUTh, UTO
npejJiaraéMble BapuaHTbl OTBETOB SIBJISIIOTCSI B PAaBHOM Mepe NPUBJIEKATEIbHBIMU IS
BBIOOpPA, TO €CTh OJIM3KU IO COJIEPIKAHMIO U TTPaBAoNo00HbI. [103TOMY BBITIOTHEHNE JTHOOBIX
U3 TaKUX 3aJaHUM MpearnojaraeT NIpuMeHeHue 3HaHui B cucteMe. Hanpumep, Hy»)HO Oyner
CBSI3aTh BOEAMHO 3HAHUS O NPUHAJICKHOCTH BEILECTBA K OINPEIAEICHHOMY KJaccy cO
3HAHUSAMH O CTPOCHUM, OONIMX M CHenU(PUYECKUX CBOMCTBAX 3TOro BellecTBa. B apyrom



ciiy4yae notpedyercs yMeHue MPOBOAUTH PACUEThI C UCTIOJIb30BAHUEM XUMUUYECKUX (HOPMYIT
U ypaBHEHUH XUMHUYECKUX pEaKUUid, cOoYeTaTh 3HAHMS O XHMMHUYECKUX IIpoleccax ¢
NOHUMAHUEM MAaTEMaTUYECKOM 3aBUCHUMOCTH MEXAY PpPa3IUYHbBIMU  (U3HUECKUMU
BenuuMHamMu. brnarogaps Takoit 0COOEHHOCTH CBOETO MOCTPOCHHMS 3a/laHus 0a30BOT0 YPOBHS
CIIOHOCTH  CIy>KaT UeJIsIM TMPOBEPKH CHOPMUPOBAHHOCTH psifa  OOIICYyYEOHBIX
(MeTanpeIMEeTHbIX) YMEHUH, B MEpPBYIO OYEpEeAb YMEHHUS «CAMOCTOSTEIHHO OLICHHBATh
IPABUJIBHOCTH BBITTOJIHEHUS YUEOHON M y4eOHO-TIPAaKTUYECKON 3a/1aum».

3aaHus nOBLIUEHHO20 YPOBHS CIOXKHOCTH, C KPATKMM OTBETOM, KOTOPBIM yCTaHABIMBAETCS
B XOJI€ BBIIIOJHEHMS 3aJIlaHUs M 3aIMCHIBAETCS COIJIACHO YKA3aHMSIM B BHJIE OIPEACICHHON
MOCJIEOBATEILHOCTH  YeThIpeX LU(p, OPUEHTUPOBAHbI Ha TPOBEPKY YCBOCHHS
00s13aTEeNbHBIX 3JIEMEHTOB COJEPKaHMSI OCHOBHBIX 0Opa30BaTENbHBIX MPOTpaMM IO XUMUU
HE TOJIbKO 06a30BOr0, HO M YIIIyOJICHHOTO YpOBHA. B cpaBHEHUU ¢ 3aJaHUSMU MPEAbLAYIIEeH
IPYIIIbl OHU NPENyCMAaTpUBAIOT GblnOJHeHUue OO0JbIIEro pa3HoOOpasus ACUCTBUH IO
NPUMEHEHUIO 3HAHUI B M3MEHEHHOW, HECTaHAAPTHOM CUTyaluu (Harmpumep, s aHaiu3a
CYIIHOCTH M3YyYEHHbIX TWUIIOB peakluil), a Takke CcHOPMUPOBAHHOCTh yMEHUH
cucmemamusuposams u 0606uams MOJIy4ECHHbIE 3HAHUS.

B sk3amenanmoHHoi paboTe mpeioKeHa TOJbKO OJIHa Pa3HOBUAHOCTb ATHX 3aJlaHUM: Ha
YCTaHOBJICHHE COOTBETCTBUS MO3UIIMI, MPEICTABICHHBIX B JIBYX MHOXKECTBAX. DTO MOXKET
OBITh COOTBETCTBUE MEXIY: HA3BAHUEM OPTaHUUYECKOr0 COSUHEHUS U KJIACCOM, K KOTOPOMY
OHO MPHUHAIJICKUT; Ha3BaHUEM WIM (QOPMYJOM COJM U OTHOIICHHEM 3TOM COJMU K
TUAPONIU3Y; Ha3BaHMEM WM (OpPMYIONH CONM U TPOAYKTOM, KOTOPHIA oOpasyercs Ha
WHEPTHOM 3JIEKTPOJIE IIPH JIEKTPOJIM3E €€ BOJHOIO PaCTBOPA, U T.1I.

Jnia oueHkd cHOpMHPOBAHHOCTH WHTEIUICKTYyalbHBIX YMEHHM Oojiee BBICOKOTO YPOBHS,
TaKUX KaK YCMaHaeauéams TNPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIAY OTACIbHBIMU
JIIEMEHTaMHU 3HaHU (HampuMmep, MEXIy COCTaBOM, CTPOCHHMEM W CBOMCTBAaMH BEILECTB),
Gopmynupoeams OTBET B OMPEIECICHHON JIOTHUKE C apryMEHTalUel CIENaHHBIX BBIBOJOB U
3aKJIIOYEHUM, HUCIHOJIb3YIOTCS 3a/laHusl BBICOKOTO YPOBHSI CJIOKHOCTH, C Pa3BEPHYTHIM
OTBETOM.

3aiaHusl ¢ paseepHymulM OmeemoMm, B OTIMYME OT 3aJaHui ABYX NPEIbIAYIIUX THIIOB,
IpeIyCMaTpUBAIOT KOMILJIEKCHYIO MPOBEPKY YCBOEHUS Ha MPO(YHUIBLHOM YPOBHE HECKOJIBKHUX
(1Byx u OoJjiee) 3JEMEHTOB COJIEpXKaHUsSI M3 Pa3IMYHBIX COAepKaTeNbHBIX OJokoB. OHU
NOJIPA3JIETSAIOTCS HA CIEAYIONINE Pa3HOBUIHOCTH:

- 3aJ]aHUs1, IPOBEPSIOIINE YCBOCHUE BaXKHEHUIIINX 3JIEMEHTOB COJIEPKaHMs, TAKUX, HAIPUMED,
KAaK «OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUNY;

- 3aJlaHHsl, TPOBEPAIOIINE YCBOCHUE 3HAHUU O B3aMMOCBS3M BELIECTB PA3JIMYHBIX KIIACCOB
(Ha mpuMepax MpeBpalieHU HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB);

- pacyeTHbIE 3a/1a4u.

3amaHus ¢ paseepHymuiM Omeemom OPUEHTUPOBAHBI HA TPOBEPKY YMEHUI:

- 00vACcHAMb 00YCIIOBICHHOCTh CBOWCTB M IPUMEHEHHUS BELIECTB UX COCTABOM U CTPOCHHEM,
XapaKTep B3aUMHOIO BJIMSHUS aTOMOB B MOJIEKyJaX OpPraHUYECKUX COEIMHEHUN,
B3aMMOCBSI3b HEOPTraHWYECKUX W OPraHUYeCKHX BEIIECTB, CYHUIHOCTh M 3aKOHOMEPHOCTh
POTEKaHUS U3YYEHHBIX THUIIOB PEaKIIHii;

- nP060O0UNbL KOMOMHUPOBAHHBIE PACUETHI 10 XMMUYECKUM YPABHEHUSIM.

4. Pacnpenesenue 3agannii KUM mno coaep:kaHuio, BHJAaM YMEHHMH M cmocodam
aeMcTBUM

IIpu onpenenenun konuuectBa 3ananuii KMM EI'D, opHeHTHpOBaHHBIX Ha MPOBEPKY
YCBOGHHUA Y4eOHOro MaTepuaia OTACNIbHbBIX OJIOKOB / COAepKaTeNbHbIX JTUHUM, YIUTHIBAJICS,



IpexJie BCEro, 3aHMMaeMblii UMU 00BEM B COZAEpKaHUU Kypca xumuu. Hanpumep, npuHaTo
BO BHHMAaHHUE, YTO B CUCTEME 3HAHUU, ONPEICISIIOIINX YPOBEHD MOATOTOBKU BBITYCKHUKOB
0 XUMHUHM, BAXXHOE MECTO 3aHUMAIOT 3JIEMEHTBHI COJEpPX AaHUS COIEP>KATEIbHBIX OJIOKOB
«Heoprannueckas xumus», «OpraHudyeckas XuMHs» M COAEPKATEIBHOW  JIMHUU
«Xumunyeckas peakuus». [lo 310l mpuumHe cyMmapHas [10Js 3aJaHUM, [POBEPSIOLIUX
YCBOEHUE HX COJAEpKaHHs, COCTaBWja B 3K3aMEHAMOHHOW pabotre 65% oT obiiero
KOJINYECTBA BCEX 3a1aHuid. [IpeacraBnenue o pacnpeneaeHnu 3aJaHuil 10 COAEPKATEIbHBIM
paszaenam/ coepKaTelIbHBIM JIMHHUAM JaeT Taonuia 2.

Tabnuua 2
Pacnpeoenenue 3a0anuil IK3ameHAUUOHHOU PAOOMbBL HO COOEPIHCAM EJIbHBIM
pazoenam Kypca xumuu

No coJiepKaTeNIbHbIC KonuuectBo 3ananunii
pazjienbl/conaep kaTebHbIC

JIMHHUN

Bcst pabota 4acTh | 4acTh 2

1 TCOpCTI/I‘ICCKI/IC OCHOBBI XMMHUH

CoBpemMeHHbIe 1 1 -
IIPEICTaBICHHSI O
CTPOEHHH aToMa

1.2 | [lepuoanueckuii 3akoH = | 1 1 -
[lepnonuyeckas cucrema
XUMHUYECKUX IJIEMEHTOB

J.1. Menpneneera

1.3 | Xumuueckas CBsA3b U 3

CTPOCHHUEC BCIICCTBA

XUMUYecKasi peakiius 7 6 1

2 | Heopranmueckas xumusi 9 8 1

Opranuyeckasi Xumusi

10

9

MGTOIH:I IIO3HaHHA B XUMHUH

. X¥MUA U KU3Hb

DKCTIepUMEHTAIbHBIC
OCHOBBI XUMUHU. OCHOBHBIE
CIocoObl  MmojyueHus (B
Ja60paTopuM) BaKHEUIIINX
BEIIECTB, OTHOCSIINXCSA K
U3YYCHHBIM
HEOPTaHWYECKUX U
OpTraHUYECKUX
COCJIMHEHUI

3

3

4.2

OO0mume npeaCcTaBICHUS O
POMBIIIIEHHBIX CITOCOOax
MOJYYEHHUS BaXKHEUIIINX
BEIIICCTB

4.3

PacueTrsl mo XMMHYECKUM
dbopmysiaM ¥ ypaBHEHUSAM
peakuuii

Hroro

40

35




CootserctBue conepxkanus KNMIM EI'D obmum 1ensm oOydeHUs XUMHHU B CpeIHEH
IIKOoJie 0OeCreynuBaeTCsl TeM, 4YTO IpejjiaraéMble B HUX 3aJaHUs MPOBEPSIOT, HapsAIy C
YCBOGHHMEM DJIEMEHTOB COJCP)KaHUS, OBJIAJICHUE OMPEACIICHHBIMU YMEHHUSIMU U CIIOCOOaMU
JNEeUCTBUN, KOTOphIE OTBEUAIOT TPEOOBAHUSAM K YPOBHIO IIOJITOTOBKU BBIITYCKHUKOB.
[IpencraBienre o pacnpeacsiCHUU 3aJlaHuil 10 BUJIaM MPOBEPAEMBIX YMEHUNM U Criocobam
neucTBUi maéT Tadauia 3.

Tabnuua 3
Pacnpeoenenue 3a0anuii IK3aMeHAUUOHHOU PAOOMbL NO 6UOAM NPOBEPAEMBIX YMEHUIL U
cnocoobam oeiicmeuii

KommuecTBO 3a/1aHM1I1 B

JaCTSIX
No  |OcHOBHBIE YMEHUS U CIIOCOOBI JEHCTBUN a00THI (TOJIS 3a/TaHMI)
Bes Yacte 1 Hacts 2
abora
1 [3HaTh/IOHUMATH:
1.1 [BaxHEHIIMEe XMMHUYECKUE TTOHSITHS, 4 4
1.2 |ocHOBHBIE 3aKOHBI U TEOPUH XHUMUH, 2 2
1.3 [BaxxHeillue BeniecTBa 1 MaTepUaIbl 1 1
2  |YmeTs:
2.1 |nazvieams N3ydeHHbIE BEIIECTBA T10 2 2
TPUBHAJILHOMN WJIA MEXKIYHAPOIHOU
HOMEHKJIATYPE;
2.2 lonpedenamv/Knaccupuyuposams: BaICHTHOCTD, 6 6

CTEIEeHb OKUCJIEHUS XUMHYECKUX IJIEMEHTOB,
3apsiibl HIOHOB; BUJ XUMUYECKHUX CBSI3€H B
COCAMHEHUSIX U TUIl KPUCTATUIMYECKON PEIICTKH;
XapakTep Cpeabl BOJHBIX PACTBOPOB BEILECTB;
OKHUCIIUTEIb U BOCCTAHOBUTEID;
[IPUHA/IJIEAKHOCTD BEIIECTB K Pa3IMYHBIM
KJIacCaM HEOPTraHUYECKUX U OPTaHUYECKUX CO-
€IUHEHUI1; TOMOJIOTH U U30MEPBL; XUMUYECKHE
pEaKuuy B HEOPraHUYECKON U OPraHUYeCKOM
XUMUU (110 BCEM U3BECTHBIM
KJIACCU(DUKAITMOHHBIM MTPU3HAKAM);

2.3 [XxapaKTepu30BaTh: 10 9 1
S-, p- 1 0-371eMEHTBI TI0 UX MTOJIOKCHHIO B
[Iepnonnueckou cucreme J1.11. Menneneena;
00Ie XMMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX COCTMHEHUN,
CBOWCTBA OTJIEJIbHBIX NPEACTABUTEICH ITUX
KJIACCOB; CTPOCHUE U XMMUYECKUE CBOMCTBA
M3YUYEHHBIX OPTaHUYECKUX COETMHEHUM;




2.4

00bsCHAMb. 3aBUCUMOCTH CBOMCTB XMMHYECKUX
PJIEMEHTOB U UX COCAUHEHHUN OT ITOJIOKCHUS
hnemenTa B [lepunonnueckou cucreme /.M.
MeneneeBa; NpUPOAY XUMHUYECKON CBA3U
(MOHHOM, KOBAJICHTHOM, METAJNTUYECKOM,
BOJIOPOJIHOM ); 3aBUCUMOCThH CBOMCTB
HEOPraHNYECKUX U OPTaHUYECKUX BEIIECTB OT
X COCTaBa U CTPOCHUS; CYIIIHOCTh U3YYEHHBIX
BUJOB XUMHYECKUX PEAKIIUN
(3JIEKTPOJIUTUYECKOMN AUCCOIUALIUHA, UIOHHOTO
00MeHa, OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX) H
COCTAaBJISITh NX YPABHEHHS; BIUSHUE PAZITAYHBIX
(hakTOPOB Ha CKOPOCTh XMMUYECKON PEaKIUU 1
Ha CMENICHUE XMMUYECKOT0 PaBHOBECHUS;

2.5

NIAHUPOBAMb/NPOBOOUMD ', SKCTIEPUMEHT T10
TIOJTyYEHUIO ¥ PaClO3HABAHUIO BAXKHEUIIINX
HEOPTaHWYECKUX U OPTAaHMUECKUX COCAMHECHHMIA,
C Y4eTOM IPUOOPETEHHBIX 3HAHUM O MpaBUIax
0e30macHo paboTHI C BEMIECTBAMU B
nabopaTtopuu U B OBITY; BEIYUCIICHUS 110

XUMHUYECKUM (DOpPMYyJaM U ypaBHEHUSIM

N Toro

40

35

5. Pacnpenesienne 3axannii KM 1mo ypoBHIO CJI05KHOCTH

Pacnpenenenue 3ananuit KUM mo ypoBHIO CII0KHOCTH IIPUBEICHO B TabmuIie 4.

Tabauya 4

Pacnpedenenue 3a0anuii no ypoBHAM CLOHCHOCU

YPOBEHB CIIOKHOCTH KOIMuecTBO Maxkcumanbabii  [IpoueHT

3a1aHUI 3a1aHUI MEePBUYHBIN Oalyl  |[MaKCUMaJIbHOTO
MEPBUYHOTO
Oasia 3a
BBLINIOJTHEHHUE
3alaHHAI JTAaHHOTO
YPOBHS OT OOIIET0o
MaKCHMAaJILHOTO
MEPBUYHOTO
Oamia, paBHOTrO 64

bazoBsrit 26 26 40,6

[loBBIIIIEHHBIH 9 18 28,1

Bricokuii 5 20 31,3

HToro 40 64 100




6. IIponoskureabHocts EI'D mo xumun

OO61ast TPOJOJIKUTENBHOCTD BBIMOJHEHHUSI SK3aMEHAIIMOHHON paboThl cocTaBisieT 3,5 yaca
(210 MunyT).

[IpumepHOE BpeMs, OTBOJAMMOE Ha BHITIOJIHEHUE OTACNIbHBIX 33JaHUI, COCTABIISET:

JUTSL KQXA0T0 3aaHusi 06a30BOr0 YpOBHS CIIOXKHOCTH 4acTu 1 -4 MUHyTHI;

JUTSL KQXKA0T0 3aJaHKsI TOBBIIIEHHOTO YPOBHS CJIOKHOCTH YacTu 1 - 5-7 MUHYT;

JUISL KQKJIOTO 3a7jaHus yactu 2 - 10 10 MunHyT.

7. lonoTHUTEIbHbIC MaTEePHAJIBI M 000py10BaHUE

K xaxmaoMy BapuaHTy SK3aMEHAIIMOHHOM pabOThI MPHIIATAIOTCS CIEAYIOIINE MaTePUAIbI:
[Iepnoanueckas cucrema xumuueckux 3ineMeHToB (.M. Menneneesa;

TabJIMIa PaCTBOPUMOCTH COJIEH, KUCIIOT U OCHOBaHUI B BOJIE;

AIEKTPOXUMHUYECKUN ALl HATPSYKEHUN METAJIOB.

Bo Bpems BBITIONIHEHHS DK3aMEHAIMOHHOM pa0OThl  pa3pemiaeTcs HCIOJIb30BaTh
HEMPOTPAMMUPYEMBIN KaTbKYJIATOP.

8. Cucrema oneHUBaAHHMSI BBINOJHEHHUS OTIEJbHBIX 3aJaHUH U JIK3aMEHAIMOHHOM
padoThI B EJIOM

OtBeThl Ha 3ajaHus YacTd | aBTOMATHYECKHM OOpadaThIBAIOTCS IOCJIE CKaHUPOBAHMS
0saHkoB 0TBETOB Ne 1. OTBETHI K 3a/IaHUSIM YacTU 2 MPOBEPSAIOTCS IKCIEPTHOU KOMUCCHEM.
BepHoe BbINogHEHUE KaXA0T0 3aJjaHus 0a30BOT0 YPOBHS B yacTu 1 paOoThl olieHuBaeTcs 1
OaymioM. 3a/laHue CUUTAETCS BBHITIOJIHEHHBIM BEPHO, €ClIM B OJIaHKE OTBETOB JIMOO yKa3aHa
COTJIaCHO YCJIOBHMIO OJHA IHdpa, COOTBETCTBYIOIIAs HOMEPY MPABUIBLHOTO OTBETa, JHOO
yKa3aHbl JIB€ MU(PHI, COOTBETCTBYIOIINE HOMEpPaM MPABUWILHBIX OTBETOB, TUOO YKa3aHbI TPU
u(dphl, COOTBETCTBYIOIIME HOMEPAM MPAaBUIbHBIX OTBETOB, JMOO YKa3aHO YHCIO C
3a/IaHHOMW CTENEHBI0 TOYHOCTHU. 3a BBIMOJHEHUE 3ajaHus cTaBuTcs () 6aJoB, €CIu:

a) yKa3zaH HOMEp HETPaBWILHOTO OTBETA (MpH TPEOOBAHUU TOJIBKO OJTHOTO MPABUIIBHOIO);

0) ykazaH HOMEp OJHOTO, IBYX WJIM TPEX HEMPABWIbHBIX (IIPU TPEOOBAHUU JIBYX I TPEX
PaBUIIbHBIX);

B) YKa3aHbI HOMepa JBYX M 00Jiee OTBETOB, CPEAM KOTOPHIX MOXKET OBITh M MPaBUIbHBIN (bIC);
') YKa3aHO 4uciio 0€3 yueTa 3aJJaHHOM CTEeTIEHU TOUYHOCTH;

1) OTBET B OJaHKE OTCYTCTBYET.

BepHoe BbINONIHEHUE KaXAOTO W3 3aJIaHUI MOBBIIIEHHOTO YPOBHSI CJIOKHOCTU B 4acTu 1
ounenuBaerca 2 Oamramu. CrtaButcs | Oamn, ecium B OTBETE JOMYyIIEHA OJHA OIIMOKA.
CraButcs 0 6ajioB, eciu:

a) B OTBETE JOMYIIEHO 00Jiee OJTHON OIIMOKH;

0) OTBET B OJIaHKE OTCYTCTBYET.

3ananus yactu 2 (¢ pa3BepHYThIM OTBETOM) MPEIYyCMAaTPUBAIOT IPOBEPKY OT TPEX 10 IATH
JIEMEHTOB OTBeTa. Hanmmume Kakmoro 3jeMeHTa OTBeTa OIleHWBaeTcs | Oamiom, mModToMy
MaKCUMaJibHasl OIIEHKa BEPHO BBHITIOJIHEHHOTO 3aJIaHUs COCTaBJseT OT 3 10 5 OaioB B
3aBUCUMOCTH OT CTETNEHHU CJOKHOCTH 3a/IaHMs: 3aJlaHhe C MOPSAKOBBIM HOMepoM 36 -3
oamna; 37 -4 6amna; 38-5 6awios; 39 - 4 6ama; 40 -4 6amna. [IpoBepka 3aganuii yactu 2
OCYILIECTBJISIETCS HAa OCHOBE CpPaBHEHHUS OTBETAa BBITYCKHUKA C MO3JIEMEHTHBIM aHAIN30M
IPUBEIECHHOT0 00pa3lia OTBETA.

3amanusi ¢ pa3BepHYTHIM OTBETOM MOTYT OBITh BBIMOJHEHBI BBIMYCKHUKAMH Pa3JIMYHBIMU
cnoco0aMy, MOATOMY TNPHUBEACHHbIE B MHCTPYKUMH (JJI1 DKCIEPTOB) YKa3aHUS 110
OIICHMBAHUIO OTBETOB CJIEYyEeT MHCIOJb30BATh MPUMEHHUTEIbHO K BapHaHTy OTBETa
HK3aMEHYEMOTr0. DTO OTHOCHUTCSA, IPEXKIE BCETO, K CIOCO0aM pelIeHHs] paCYETHBIX 33]1a4.



[lo pe3ynbraraMm MepBOW MU BTOPOM MPOBEPOK SKCHEPThl HE3aBUCUMO JPYyr OT JApyra
BBICTABJISIIOT Oajulbl 3a KaXXJbld OTBET Ha 3aJlaHus dK3aMEHalMOHHOW pabdoTel EID ¢
Pa3BEPHYTHIM OTBETOM.

B ciydae cymiecTBEHHOTrO pacxoxJAeHHs B OajliaX, BBICTABICHHBIX JIBYMsI 3KCIEPTaMH,
Ha3Ha4yaeTcs TpeThsl MpoBepka. CylIECTBEHHOE pacXOoXkIACHHUE B Oajlylax OMpEAesICHO B
KPUTEPUSIX OICHUBAHHKS TI0 COOTBETCTBYIOIIIEMY YI€OHOMY MPEIMETY.

DKCHepTy, OCYIIECTBISIONEMY TPEThIO TPOBEPKY, MPEA0CTABISICTCS HHGOpMAIIHS 0 Oasuiax,
BBICTaBJICHHBIX AKCIIEPTAMH, PaHEE MPOBEPSIBITUMHU HK3aMEHAITMOHHYIO pabOTy».

Ecnu pacxoxxnenue cocrasisier 2 u 6oJiee 6aia 3a BeITIOJHEHUE TI000T0 13 3ananuii 36-40,
TO TPETUH SKCHEPT MPOBEPSET OTBETHI TOJHKO HA T€ 3aJaHUs, KOTOPHIC BBI3BAIM CTOJIb
CYILIECTBEHHOE PACXOXKJICHUE.

3a BepHOE BBHITIOJIHEHHUE BCEX 3aJIaHUN AK3aMEHAIMOHHOW pabOThl MOKHO MaKCHUMAaJIbHO
NOJIyYUTh 64 TIEpBUYHBIX Oasia.

bamnbl qy1st mocTymieHuss B By3bl MO JO4YMTHIBaOTCS 1o 100-0amibHOM IIKajge Ha OCHOBE
aHaju3a pe3yJIbTaTOB BHITIOJIHEHUS BCEX 3aJaHUN dK3aMEHAIMOHHON PabOTHhI.

9. U3menenust B KUM 2017 roga no cpaBHenuto ¢ 2016 roxom

B pa6ote 2017 r. no cpaBHenuto ¢ 2016 1. IPUHATHI ClIEYIONIUE U3MEHEHHUS.
Kaxnapiii BapuanT KM coctouT u3 nByx uacrteid u BkiroyaeT B ce0s 40 3amanuit (8 KUM
2016 r. — Tpu vactu, obuiee yucio 3aganuit 42). 3aganus 8 KM npeacraBieHsl B pexume
MOCJIEIOBATEILHON HyMepaluu, pa3indarorcs (GOpMONM U yYpOBHEM CJIOKHOCTH. 3aJaHus
MOJIPA3/IeNSAIOTCS HA JBa THUIA: C KPATKUM OTBETOM, 0Aa30BOT0 U MOBBLIINIEHHOTO YPOBHEH
CJIIOKHOCTH, M C Pa3BEPHYTHIM OTBETOM, BBICOKOTO ypoBHA ciioxkHoctu (B KMM 2016 T.
OBLIIM MPE/ICTABIICHBI 3aaHUs TPEX TUIIOB).
Yacte 1 KUM conepxut 35 3a1aHuii ¢ KpaTKUM OTBETOM, B UX YHucye 26 3a1aHnuii 6a30BOTro
YPOBHSI CIIOXHOCTM M 9 3a7aHWil MOBBILIEHHOTO YPOBHS CIOXHOCTH. IIpm BCEM CBOEM
paznuuuu 3aaanus 3tovl yactu KM cXOoIHBI B TOM, YTO OTBET K KaXKJIOMY M3 HUX COTJIACHO
WHCTPYKITUH 3aMKChIBaeTCs B 0JaHK 0TBeTOB No 1 KpaTko: B BUIe OJHOW MUGPHI WX B BUIE
MOCJIEA0BATENBLHOCTH U(PP (TPEX WU YETHIPEX).
B wactm 1 pabotel m3MeHeH ¢opmaT MIECTH 3aJaHWi 0a30BOTO YPOBHS CIIOXKHOCTH C
KPAaTKUM OTBETOM. DTO CJICIYIOIINE 3aJaHUS:
No 6, ero BbIIONIHEHUE TMpPEIyCMAaTPUBAET NPUMEHEHUE OOOOIICHHBIX 3HAHUU O
KJaccu(ukaMM U HOMEHKJIAType HEOPraHWYEeCKHUX BeIlIeCTB. Pe3ylnbTaToM BBINOTHEHUS
3aIaHUsl SIBJSICTCS YCTAHOBJIEHHWE TPEX MNPABUIIBHBIX OTBETOB M3 IIECTH MPEII0KEHHBIX
BAPHUAHTOB;
No 11 m Ne 18, ux BBINIOJTHEHHE TpeaycCMaTpUBAET MPUMEHEHHE OOOOIIEHHBIX 3HAHUU O
TF€HETUYECKOM CBSI3M HEOPTraHWYECKUX U OPTAaHUYECKUX BEUIECTB. Pe3yabTaToOM BBINOJIHEHUS
3aIaHUM SIBJISIETCS. YCTAHOBJICHHE JBYX IPAaBWIBHBIX OTBETOB M3 MATU MPEIJI0KEHHBIX
BAPHUAHTOB.
Ne 24, No 25 m Ne 26, oTBEeTOM K 3THM 3aJaHUSIM SBIISICTCS YHCJIO C 3aJJaHHOM CTEIICHBIO
TOYHOCTH (BMECTO HOMEpa MPaBUILHOTO 0TBeTa B padote 2016 r.). Takke B yactu 1 paboThI
u3MeHeH (opMmaT JABYX 3aJIaHHM MOBBIIIEHHOTO YPOBHS CIOKHOCTU - Ne34 u Ne35, koTophie
MIPOBEPSIOT YCBOCHHE 3HAHWWA XapaKTEPHBIX XWUMHUYECKUX CBOMCTB YIJIEBOJIOPOJIOB U
KHCJIOPOJICOJICpXKAIUX OpraHudeckux coeauHeHuid. B pabore 2017 roma 3Tu 3amaHus
IpeacTaBleHbl B (hopMarte 3aJaHuil Ha yCTaHOBJIEHUE cooTBETCTBUS (B padote 2016 roga 3to
OBLIIM 3a7]aHUST HA MHOYKECTBEHHBIM BHIOOD).



Ha ocnoBe anamm3za pesynbratroB EI'D 2016 r. npoBeneHa KOpPPEKTUPOBKA B OTHOIICHUU
pacrpeliefieHdss 3aJaHuii 1O YPOBHIO CJIOKHOCTH M BHJIAM IIPOBEPSIEMBIX YMEHUU U
CIIOCOOOB JIeATENIbHOCTH. Tak, B YacCTHOCTH OOOCHOBaHA I1€JeCO00pa3HOCTh MPOBEPKHU
YCBOEHHS 3JIEMEHTA COJEPKaHUS «XUMHUYECKOE PABHOBECHUE; CMEIICHUE PABHOBECUSA O]
JEUCTBUEM PA3IMYHBIX (DAKTOPOBY TOJBKO 3aJIaHUSIMU MOBBIIIEHHOTO YPOBHS CJI0XKHOCTH. B
TO XK€ BpEeMs, YCBOCHHE 3HAHUU XapaKTEPHBIX XUMHYECKUX CBOWCTB a30TCOACPKAIIMX
OPTaHUYECKUX COCAMHEHHN M OMOJOTUYECKH BAKHBIX BEIIECTB - TOJIBKO Ha 0a30BOM
YpPOBHE.

Yacte 2 paboThl COAEPKUT S5 3adaHUil C pPa3BEPHYTHIM OTBETOM BBICOKOTO YpPOBHS
cinoxHoctd. [Ipu sToM BMecTo panee cymectBoBasuiero B KM 3ananns Ha HaxoXIeHUe
MOJIEKYJIIPHOM (pOpMYJIbI BEIIECTBA MPEIJIOKEHAa HOBass MOJIENb AToro 3afgaHus. Ha ocHoBe
JAHHBIX YCJIOBUS €ro BBINOJHEHUE TMPEIyCMATPUBAET OCYIIECTBIECHHUE YETBIPEX
MOCJIeI0OBATEIbHBIX JEHCTBUI:

1) mpoBeneHHE HEOOXOAMMBIX BBIYUCICHUN ISl YCTAaHOBJICHUS KOJMYECTBA BEIECTBA
MPOJYKTOB, TIOJYYECHHBIX TMPU CrOPAaHUM HUCXOJHOTO OPraHUYEeCKOro BellecTBa; 2)
YCTAaHOBJICHHE  MOJEKYISIpHOW  (OpPMYJIBI  MCXOJHOTO BELIECTBA; 3) COCTABIICHHE
CTPYKTYpHOU (OpMyJibI 3TOro BellecTBa (C y4€TOM [aHHBIX YCIOBUS 3ajnaHus); 4)
HalKUCaHUuEe ypaBHEHUs PEaKIMM, KOTOpas MOATBEPKAACT yKa3aHHOE B YCJIOBHUU CBOMCTBO
MCXOJTHOTO BEUIECTBA.

B cooTBeTcTBUU € 3aJaHHOW TOCJIEIOBATEIbHOCTHIO BBINIOJIHEHUS 33JJaHUsI U3MEHEHA I1IKaja
ero oreHuBaHusA. MakcuMasbHBIM 0auT 3a BBITIOJIHEHUE TAKOTO 3aJJaHus COCTaBisieT 4 Oaa
(BmMecTo npexHux 3 6aiioB B padote 2016.).

[Ipu Bcex Ha3BaHHBIX BBIIIE U3MEHEHUAX MAKCUMAJILHBIN CyMMapHbI OaJl1 32 BBITIOJIHEHUE
BCEX 3aJJaHUi HK3aMEHAIIMOHHOM paboThl ymMeHbImiica. OH paBeH 64 (BMecto 65 B 2016 1.).

Ilpunoscenue
Oooowennwvtit nnan eapuanma KUM EI'D 2017 200a no XHMHH
YpoBHHU CIIOKHOCTH 3a/1aHuil: b - 6a30Bblif; [1- moBbIIeHHBIH; B - BEICOKMIA.

Konpr
No  [[IpoBepsiembie dJIEMEHTHI COACPIKAHUS Koner  [mpose-|Ypo-Max [Tpu-
MpoBepsjpsie- [BEHb|C,  [Mep-
E€MBIX |[MBIX |CTIOXK[0QJJI| HOE
3J'I€MeHTTpe60' HOC- [3a BpeMs
OB BaHUH [TH BbI- BbI-
COICPK K 3aaa-[I10JI- [I10JI-
AaHUsL YPOB- HHA HE- [HCHUA
(o HIO Hue [3a1a-
KOJU(H [TOJIrO- 3a/1a-[HUS
KaTopYy) [TOBKH HUS |(MHH. )
(10
KO-
-
KaTo-
y)
Yacrts 1
1 |Crpoenue 3nexkTpoHHBIX 000s0uek aromoB e- |1.1.1 1216 1 2
MEHTOB ITEPBBIX YEThIPEX MEPHOI0B:S-, p- 1 - 2.3.1
HIIEMEHTBHI.
OnexkTpoHHas KoH(puUrypanus aroma. OCHOBHOE U
BO30Y’KJIEGHHOE COCTOSIHUS aTOMOB




3aKOHOMEPHOCTH U3MEHEHHSI XUMHUYECKHUX
CBOMCTB AJIEMEHTOB U UX COECIMHEHUM 10 TIepPHO-
71aM U Tpynmnam

O6mas xapakrepuctuka MetayioB |A-IIArpynmn
B CBSI3U C MX MojoxeHueM B [lepuoanueckoii cuc-
TeMe xumMudeckux snemeHToB J[.1. MenneneeBa
1 0COOCHHOCTSIMH CTPOCHHUS UX aTOMOB.
XapaKTeprucTHKa MEPEXOTHBIX JIEMEHTOB - MEJIH,
[IMHKA, XPOMa, kKeJje3a - M0 UX MmojoxxeHuto B [le-
PUOIMYECKON CUCTEME XMMUYECKUX DJIEMEHTOB
JI.11. MenneneeBa 1 0COOEHHOCTSM CTPOEHUS UX
aATOMOB.

O6mas xapakrepuctuka HemeTamios IVA-
VIIArpynmn B CBsI3U ¢ UX TOJOKEHUEM B
[leproIn4ecKOr CUCTEME XUMUYECKUX
hiaemenToB [[.M. MenaeneeBa 1 0COOCHHOCTSIMH
CTPOEHHUS UX aTOMOB

1.2.1
1.2.2

1.2.3
24.1
2.3.1

b

KoBaJIeHTHass XUMHUYECKasl CBSI3b, €€ PA3HOBUIHO-
CTH M MEXaHU3MbI 00pa30BaHUS.
XapaKTEpUCTUKN KOBAJIEHTHOU CBSA3U
(HOJSIPHOCTH U 3HEPTHUsl CBsi3H). loHHAs CBSA3b.
Metammyeckas cBs3b. Bonoponnas cBs3b

1.3.1

2.2.2
2.4.2

b

DIIEKTPOOTPULIATENbHOCTh. CTENEeHb OKUCIEHUS U
BaJICHTHOCTh XUMUYECKHUX AJIEMEHTOB

1.3.2

111
2.2.1

b

BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHus. Tun KpucTasinyecKon pelieTKy.
3aBUCUMOCTB CBOMCTB BEUIECTB OT UX COCTABA U
CTPOEHUS

1.3.3

2.2.2
2.4.3

b

Knaccudukaiys HeOpraHMUeCKUX BEIIECTB.
HoMeHnknaTypa HEOpraHM4ECKUX BELIECTB
(TpUBHAJIBHASL U MEKTyHAPOAHAS).
Knaccudukanus oprannueckux Bemiects. Ho-
MEHKJIATypa OPraHMYECKUX BEIECTB (TPUBUAIb-
Hasi 1 MEXAyHapoaHasl)

2.1
3.3

131
2.2.6

b

XapaKTepHbIC XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB-METAJJIOB: IICIIOYHBIX, IIEJIOYHO3EMEITb-
HBIX, ATFOMUHUS; TICPEXOHBIX METAJUIOB: ME/IH,
[IMHKA, XpOMa, JKeje3a.

XapaKTepHbIC XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB-HEMETAILIOB: BOJOPO/A, TaJOTCHOB, KH-
ciopoja, cepsl, a3oTa, pocdopa, yriepoaa, Kpem-
HUS

2.2
2.3

2.3.2




8 [XapakTepHble XUMUYECKHE CBOMCTBA OKCHIOB: 24 2.3.3
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX

9 [XapakTepHble XUMHUYECKHE CBOMCTBA OCHOBAaHUM U 2.3.3
aM(pOTEPHBIX TUIPOKCUAOB. XapaAKTEPHbIE XU-

MUYECKHE CBOWCTBA KUCIIOT

10 [XapakTepHble XUMUYECKHE CBOWCTBA COJICH: cpenuux, 2.7 [2.3.3
KHCIIBIX, OCHOBHBIX; KOMILJIEKCHBIX (Ha IpUMEpPE
COEAMHEHUN AJIFOMUHUSI U [IUHKA)

11 B3auMOCBSA3b HEOPraHUYECKUX BELIECTB 28 2.3.3

2.4.3

12 [Teopus cTpoeHUs OPTaHUYECKUX COSTUHECHUM: 121
TOMOJIOTHS M U30MepHUsl (CTPYKTYpHAsI ¥ TIPO- 122
CTpaHCTBEeHHas1). B3auMHOe BIMsIHHE aTOMOB B 2.2.3
MOJIEKYIaxX. 2.2.7
Tunbl CBA3EH B MOJIEKYJIaX OPraHUYECKUX BELIECTB.
['uOpuan3anus aTOMHBIX OpOUTaJel yriepoaa.

Panukan. ®yHKImoHanpHas rpynmna

13 [XapaktepHble XMMHUYECKHE CBOMCTBA yraeBoaopoaos: 3.4 [2.3.4
QJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, TUEHOB, AIKMHOB,
apOMaTUYECKHUX yTIeBOAOPOI0OB (OEH301a U TOTy0JIa)

14 [XapakTepHble XMMUYECKHE CBONCTBA MPEICTbHBIX 35 234
0JIHOATOMHBIX U MHOTOQTOMHBIX CIUPTOB, (heHoIa

15 [XapakTepHble XMMHUYECKHE CBONCTBA AJIbJICTU/IOB, 3.6 [2.34
MpeaeIbHbIX KAPOOHOBBIX KUCJIOT, CJIOXKHBIX A(UpoB. (3.8
buonornueckn BaKHBIC BEIECTBA: KUPBI, YTICBOIBI
(MOHOCaxapuIbl, TMCAXaPHIbI, OJUCAXAPUIBI)

16 |OcHOBHBIE CTIOCOOBI MOIYYEHUS YTIEBOIOPOAOB (B 1.34
nabopaTopun). 25.1
OcHoBHBIE CIOCOOBI MOTYYEHHSI KUCIOPOACOAEP-

DKaIIUX COeMHEHUH (B 1a00paTopun)

17 [XapakTepHble XUMHYECKHUE CBOMCTBA a30TCOIEP- 2.3.4
KAIIMX OPraHUYECKUX COCTMHEHUM: aMUHOB U
AMUHOKHUCIIOT.
bronornyeckn BakKHbIE BELIECTBA - OCJIKU

18 |B3anmmocCBsI3b yIII€BOJOPOIOB H 3.9 (234
KHCJIOPOCOIEPKAIMX OPTaHUYECKUX COCTMHEHUN 2.4.3

19 Knaccudukanms XuMHUYECKUX PEAKIIUil B 141 2.2.8
HEOPTaHUYECKOW U OPTaHUYECKOM XUMUHU

20 |CxopocTh peakiinu, €€ 3aBUCUMOCTD OT paznuuyHbix  |1.4.3 2.4.5
(hakToOpoB

21 [DneKTpoJUTHYECKAs TUCCOLMAIUS AJIEKTPOIUTOB B 1.1.1
BOJHBIX pacTBopax. CUIIbHBIC U CJIa0bIe JICKTPOJIUTHI. 11.2
Peaknui HOHHOrO OOMeHa. 1.2.1

2.4.4




22

[IpaButa paboThl B 1abopaTopuu. JlabopatopHas
nocyna u obopyaoBanue. [IpaBuiia 6€30nacHOCTH MpU
paboTe ¢ eAKUMHU, TOPIOUYUMU U TOKCUYHBIMU
BELIECTBAMHU, CPECTBAMU ObITOBOM Xumun. Hayunbie
METObI UCCIIEIOBAHUS XUMUYECKUX BEUIECTB U
MpeBpalleHruii. MeTobl pa3ieseHusl CMECEN U
OYMCTKHU BeliecTB. KauecTBeHHbIE pEaKIuu Ha
HEOPTraHWYECKHE BEIIeCcTBAa U HOHBI. VnenTuduxarms
OPraHUYECKUX COCNHEHUN

1.3.2
2.2.4
2.5.1

b

23

[loHsATHE O METAILTYPrUH: OOITUE CIIOCOOBI MTOTYYEHUS
MeTauioB. OO0mIe HaydHbIE MPUHIIATIBI XUMHYECKOTO
MPOM3BOCTBA (Ha IPUMEPE MPOMBIIIICHHOTO
MOJTyYeHUSI aMMHaKa, CEpHOM KUCIIOTHI, METaHOJIA).
XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpebl U eTo
nocneacTsus. [IpupoaHbIe HCTOYHUKH
YTIIEBOIOPOIOB, UX MepepadboTka. BricokoMoe-
KyJIIpHBIC COeIMHEHUS. Peakiuu moamMepusanuy u
nonukoHaeHcanuu. [lonumepst. [Tmactmaccsr,
BOJIOKHA, KAyUYKH.

2.5.2

24

PacueTsl ¢ HCIIOJIb30BAaHUEM ITOHSITHUS «MacCOBast J0JIA
BCIICCTBA B PaCTBOPC»

4.3.1

2.5.2

o-7

25

PacyeTbl 00BEeMHBIX OTHOLIEHHUH ra30B MPU XH-
MUYECKUX peakiusx. TermnoBoi ahpekT xumMmuaeckon
peakuuu. Tepmoxumuyeckue ypaBHeHus. PacueTsl
TerI0BOro 3¢ (hexra peakimu

4.3.2
4.3.4

2.5.2

26

PacueTsl Macchl BelECTBA UM 00BbEMA T'a30B 10
M3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE UITU
00BEMY OJTHOTO U3 YYACTBYIONINX B PEAKIIMH BEIICCTB

4.3.3

2.5.2

27

Knaccudukaiys HeOpraHMUeCKUX BEIIECTB.
Knaccudukanus 1 HOMEHKIIaTypa OpraHuYeCKuX
COCIMHEHUU

2.1
3.3

2.2.8

28

DIIEKTPOOTPULIATENbHOCTh. CTENEeHb OKUCIIEHUS U
BaJICHTHOCTh XMMUYECKHX AJIeMeHTOB. Peakiiuu
OKHUCJIUTEIbHO-BOCCTAaHOBUTENbHBIE. KOppo3us
METaJJIOB U CIIOCOOBI 3aIIMTHI OT HEE

1.3.2
1.4.8

2.2.1
2.2.5

o-7

29

DJIEKTPOJIN3 pacIlJIaBOB M PACTBOPOB (COJIEH, Iiie-
TT0YeH, KUCITIOT)

149

1.13
2.2.5

o-7

30

[ ' muaponus comnen.
Cpena BOIHBIX pacTBOPOB: KUCas, HEUTpabHasi,
[eJI0YHAas

147

2.2.4

31

OOpaTumbie U HEOOPAaTUMbIE XUMHUYECKHIE PEaKIUU.
Xumuueckoe paBHoBecue. CMeleHHe PaBHOBECHSI O]

NeiiCTBHEM pa3INyYHbIX (PaKTOPOB

144

2.4.5




32

XapakTepHble XUMUYECKHE CBOWCTBA HEOPTaHHMUECKHIX
BEIIIECTB:

MPOCTHIX BEIIIECTB - METAJUIOB: MIEIOYHBIX,
MICJIOYHO3EMENBHBIX, ATFOMUHUS, TIEPEXOTHBIX
METaJIJIOB (Me/H, IIMHKA, XpOMa, JKeje3a);

MIPOCTHIX BEIIECTB - HEMETAJUIOB: BOJIOPO/Ia,
raJIOTeHOB, KUCJIOPO/Ia, CEPHI, a30Ta, Gocdopa,
yTIepoia, KpEMHUS,

OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX;
OCHOBaHUH M aM(POTEPHBIX THIAPOKCHUJIOB;

KHUCJIOT;

COJICH: CpeHMX, KUCIIBIX, OCHOBHBIX; KOMITJICKCHBIX
(Ha mpuUMepe COCTMHCHHI aJTFOMUHUS U ITTHKA)

2.2

2.7

2.3.3

o-7

33

KauecTBEeHHbBIE peaKIMi HaA HEOPTaHUYECKUE BEIIECTBA
1 MOoHbl. KauecTBEHHbIE peaKIIMu OPTaHUYECKUX
COEeIMHEHUN

2.5.1
2.2.4

o-7

34

XapakTepHble XUMUYECKHE CBOWMCTBA YIJIEBOIOPOIOB:
QJIIKAHOB, [IUKJIOAJIIKAHOB, AJIKEHOB, TUEHOB, AJIKUHOB,
apOMaTUYECKHX yTIeBOAOPOI0B (OEH301a U TOIYyOJIa).
WNounblii (mpaBuiio B.B. MapkoBHHKOBa) 1
PaaUKaIbHBIM MEXaHU3MBbI PEAKLIUNA B OPraHUYECKOU
XUMUHN

3.4
141
0

2.3.4
2.4.4

o-7

35

XapaKTepHme XUMHYECKHE CBOMCTBA MpECACIbHBIX
OJHOATOMHBIX 1 MHOI'OATOMHBIX CITUPTOB, q)CHOHa,
AJIbACTUAOB, ITPCACIbHBIX Kap6OHOBBIX KHCJIOT,

CJIOKHBIX 3(hUPOB

2.3.4

o-7

Yacrtb 2

36

PeaKHI/II/I OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIC

1.4.8

2.2.5
2.4.4

10

37

PeaKHI/II/I, MOATBCPIKAAOMINEC B3AUMOCBA3b PA3JIMYHBIX
KJIACCOB HCOPIraHNMICCKHUX BCIICCTB

2.8

2.3.3
2.4.3

10

38

Peakiuuy, moarBepKAar0e B3anMOCBS3b
OPTraHUYECKUX COCAUHEHUN

3.9

2.3.4
2.4.3

10

39

PacdeTsl Macchl (0ObeMa, KOJTUYICCTBA BEIICCTBA)
MPOAYKTOB pEaKIuu, €CJIU OJTHO U3 BEIIECTB JIaHO B
M30bITKE (MMEET MIPUMECH ), €CJIM OJHO U3 BEIIECTB
JTaHO B BUJIE pACTBOpPA C OINPECICHHON MacCOBOM
J10JIC paCTBOPEHHOTO BelIeCTBa. PacueTsl MacCcoBOU
WM 00bEMHOM JI0JIM BBIXOJ1a MPOAYKTA PEAKIIMH OT
TEOPETUYECKH BO3MOXKHOI0. PacueTsl MaccoBOM 101U

(MaCCBI) XHUMHYECCKOI'o COCAMHCHHUA B CMECHU

2.5.2

10




40 HaxoxneHue MOJEKyJIIpHON (HOPMyIIbl BEIIECTBA 437252 B 4 |10

Bcero 3aganunii - 40; w3 HUX
110 THITY 33JIaHUN: C KPaTKHUM OTBETOM - 35, C pa3BEPHYTHIM OTBETOM - 5;
0 YPOBHIO cioxHocTH: b - 26; I1-9; B - 5.

MaxkcruMalIbHBIM IEPBUYHBIN Ol 32 paboTy - 64. Ob111ee BpeMs BBHITOTHEHUS
aboThI - 210 MuUH.
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