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1. HazHauyeHnne KOHTPOJIbHBIX H3MepUTEeIbHBIX MaTepuaioB (KUM) EI'D

Enunbiii rocynapcreennsiii sk3ame (EI'D) mpeacrasnser coboit popmy ro-
CYAapCTBEHHOH UTOTOBOM aTTECTAIMH, TPOBOJIUMOM B IEJSAX ONpPEIeTIeHHIs COOTBET-
CTBHA pE3yJbTaTOB OCBOCHMS OOYYArOIIUMHCS OCHOBHBIX OOpa30BaTENbHBIX IPO-
rpaMM CpeIHEero o01ero o0pa3oBaHus COOTBETCTBYIOUIMM TpeOoBaHUAM (eaepaib-
HOTO TOCYIAapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa WM 00pa30BaTeLHOTO
cragmapta. s yKka3aHHBIX Lelied HCIONB3YIOTCS KOHTPOJBbHBIE U3MEPUTEIbHBIE
marepuansl (KUM), npeacrasisiomue co0ol KOMIUIEKCHI 3alaHUH CTaHIAPTU3UPO-
BaHHOH (OPMBL.

ET'D mpoBoautest B cootBeTcTBHM ¢ DenepanbHeIM 3akoHOM «O0 0OpasoBa-
Huu B Poccuiickoit @eneparpn» ot 29.12.2012 Ne 273-03 u [NopsakoM npoBeaeHus
rOCYJapCTBEHHON WTOTrOBOM aTTECTallMM MO 00pa30BaTEIbHBIM MPOrpamMMaM Cpe-
Hero o01mero o0pa3oBaHus, YTBEPKIEHHBIM NpUKa3oM MuHIpocsemenus Poccun n
Pocobpnanzopa ot 07.11.2018 Ne 190/1512.

2. lokyMeHThI, onpejensiiomue cogep:xxanue KUM EI'D

Conepxanne KUM EI'D onpenensercst Ha ocHoBe DeepanbHOro KOMIOHEH-
Ta TOCYAAapCTBEHHOTO CTaHAapTa CpeAHero (IosiHoro) oOmero oOpa3oBaHUs IO
XUMHH, 0a30BBII W NpouIbHBIA ypoBHM (mpuka3 MunoOpasoBanus Poccun
ot 05.03.2004 Ne 1089).

3. Hoaxoas! K 0TOOPY coaepkanus, pazpadorke ctpyktypsl KUM EI'D

Ot60p conepxkanust KUM EI'D 2020 r. mo XuMu# B LEIOM OCYIIECTBIISIICS C
yu€TOM TeX OOIIMX YCTaHOBOK, HA OCHOBE KOTOPBIX (hOPMUPOBAIUCH K3aMEHAIIH-
OHHBIE MOJEJIH NPEABIYIINX JIET. B 4ucie 3TUX yCcTaHOBOK Hanboliee BaKHBIMH C
METOIMYECKON TOUKH 3PECHUS SBISIOTCS CIEAYOIIHE.

. KHM opuenTrpoBaHbl Ha IPOBEPKY YCBOCHHS CHUCTEMBI 3HAHUMN, KOTO-
pasi paccMaTpHBAeTCsl B Ka4YeCTBE HHBAPHAHTHOTO SIpa CONCPIKAHMUS ASHCTBYIOMNX
porpaMM IO XUMHHU Ui o0mieoOpa3oBaTenbHBIX OpraHuzauuii. B cranmapre
9Ta CUCTeMa 3HAaHWW NPE/ICTaBIICHA B BUJIE TPEOOBAHHI K TIOATOTOBKE BBIITYCKHUKOB.
C nmaHHBIMH TPeOOBaHWSMHU COOTHOCHTCS ypoBeHb mpexbsiBieHus B KIIM mpose-
PSIEMBIX JIEMEHTOB COJCPIKAHUSL.

. CrannaprusupoBannble Bapuantsl KM, koTopble OyayT HMCHOIB30-
BaTbCsS IPU TPOBEACHHHM JK3aMEHA, COJEpKAT 3alaHus, pa3jiu4yHble 1o (opme
MIPEABSIBICHUS YCIOBHUS M BHIY TpeOyeMOro OTBeTa, 10 YPOBHIO CIIOXKHOCTH, a TaK-
e Mo crmocobaM OLEHKHM WX BBITIONHEHUS. 3aJaHusl IIOCTPOCHBI Ha MarepHaie
OCHOBHBIX pa3/ieNioB Kypca XxMMuU. Kak ¥ B mpekHue rojpl, 00bEKTOM KOHTPOJIS
B pamkax EI'D 2020 r. sBisieTcsl cucTeMa 3HaHUI OCHOB HEOPTraHUYECKOM, o01IeH u
OpraHnueckoil XuMuH. K 9ncity rf1aBHBIX COCTABISIOMINX 3TOH CHCTEMBI OTHOCSTCSL:
BeAYIIHE TOHATHS O XUMUUECKOM SJIEMEHTE, BEIIECTBE M XUMHYESCKON PEaKinu; oc-
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X1MMUSL, 11 kmace 3
HOBHBIE 3aKOHBI M TEOPETUYECKUE IIOJIOKCHHS XMMHUH; 3HAHUSA O CUCTEMHOCTH U
IIPUYUHHOCTY XUMUYECKHUX SIBICHHM, I€HE3UCe BELIECTB, CIIOCO0AaX IMO3HAHUS Be-
miecTB. B cranmapre 3ta cucteMa 3HaHU MpenCcTaBicHa B BHE TPeOOBAaHUI K YPOB-
HIO TIOAATOTOBKE BBIITYCKHUKOB.

. B memsix obecrmedeHuss BO3MOXXHOCTH IH(D(GEpeHIIMPOBAHHON OLEHKU
yueOHbIX JocTikeHUH BblmyckHHKOB KHMM EI'D  ocymecTBISIOT INPOBEPKY
OCBOEHHSI OCHOBHBIX 00Opa30BaTEIbHBIX HPOrPaMM IO XMMHHM Ha TPEX YPOBHAX
CJIOKHOCTH: ©a30BOM, NOBBIIIEHHOM U BBICOKOM.

. IpuHnunuansHOE 3HavYeHHe npu paszpadorke KM umena peannzanms
TpeOoBaHUH K KOHCTPYUPOBAHUIO 3aJaHUil pasnuuHoro tuma. Kaxkpoe 3amaHue
CTPOMJIOCH TaKMM 00pa3oM, YTOOBI €ro coAep’KaHue COOTBETCTBOBAJIO TPEOOBAHUAM
K YPOBHIO YCBOCHHSI yueOHOro marepuana U (HOpMHPYEMbIM BHAaM yucOHOU Jes-
TEJIFHOCTH. YueOHBII MaTepuall, Hd OCHOBE KOTOPOT'O CTPOWJIUCH 3a/laHHs, OTOUpaI-
Csl [0 MPU3HAKY €r0 3HAYUMOCTH IS 00Ie00pa3oBaTeIbHON TOJTOTOBKY BBIITYCK-
HUKOB cpeaHeil mkonbl. Ocoboe BHUMaHHE TPU KOHCTPYHPOBAHHUH 33/IaHUI yJerne-
HO YCWJICHHIO JESTENbHOCTHON M MPaKTHKO-OPMEHTUPOBAHHOW COCTABIIAIOLICH HX
COJICpP)KaHUS.

Peanuzarysg 3TOro HampaBlICHUs MMeJa LeIbl0 HOBBIMIeHHE IuddepeHnupy-
folIel CoCOOHOCTH 3K3aMeHAIIMOHHOM Mojien. CTpyKTypa 4acTi 1 paboThl prBe-
JieHa B OoJIbIllee COOTBETCTBUE CO CTPYKTYpOH Kypca xumu. Iloctpoenune 3ananuii,
B HEPBYIO Oouepelb 3aJaHuil 0a30BOr0 ypOBHS CIOXKHOCTH, OCYIIECTBICHO TaKUM
o6pa30M, ‘{TO6LI HX BBIIIOJIHCHUE NMTPECAYCMAaTPHUBAJIO UCIIOJIB30BAaHNE BO B3aUMOCBSI-
31 0000IIEHHBIX 3HAHUI, KIFOUEBBIX MOHATHI M 3aKOHOMEPHOCTEH XUMHHU.

4. Crpykrypa KUM EI'D

Kaxnplii BapuaHT 3K3aMEHAIIMOHHOW pabOThl MOCTPOEH 1O CAMHOMY IUIAHY:
paboTa COCTOMT U3 ABYX YacTeH, BKIrovyaromux B ceds 35 3aganuil. Yacts 1 conmep-
KUT 29 3amaHuil ¢ kpamkum omeemom, B X 4ucie 21 3amaHue 6a308020 yposHs
CIIO)KHOCTH (B BapWaHTe OHHM IMPUCYTCTBYIOT mox Homepamu: 1-7, 10-15, 18-21,
26-29) u 8 3amaHuil noGvlUEHHO20 YPOGHS CIOKHOCTH (MX TIOPSAKOBEIE HOMepa: 8,
9, 16, 17, 22-25). Yacte 2 comepkut 6 3aJaHUN 8bICOKO20 YPOGHS CLONCHOCHIU, C
PA36EpHYMbIM omeemom. ITo 3a1aHus noJ Homepamu 30-35.

OO0ue cBeneHUs O paclpeAeICHUH 3aJaHUi 10 YacTsAM 5K3aMEHAlMOHHOW
paboTHI M HX OCHOBHBIX XapaKTePHCTHKAX MPeNCTaBIeHEI B Tabue 1.
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Tabnuya 1
Pacnpedenenue 3a0anuti no yacmsam K3aMeHAYUOHHOU pabomul
IIpouenT maxcu-
MAaJbHOTO MEPBUY-
. HOro Gayra
MakcumMainbHblii ep-
Konnue- o 3a BBINTOJHEHHE 3a-
Yactp BUYHBIH OalI 3a BbI- . N .
CTBO o JaHWH TaHHOM Twum 3a1anuii
paboTbl . [IOJIHEHHE 3a0aHUI
3aJaHui TPYIIBI OT OOIIETO
TPYIITBI
MaKCHMAaJIbHOT'O
MePBUYHOTO Oaia,
paBHoro 60
Yactsp 1 3amaHus ¢ KpaTKuM
29 40 66,7 A P
OTBETOM
3ananusi ¢ pas3Bép-
Yacts 2 6 20 333 A passcp
HYTBIM OTBETOM
Hroro 35 60 100

KonmvecTBo 3amanuit Toi uiau uHOW rpymmbl B o0ieit crpykrype KM ompe-
JIENICHO ¢ Y4ETOM ClIeAyIOIUX (aKTOpoB: a) INyOMHA U3YUYEHHUS NIPOBEPSAEMBIX dJie-
MEHTOB COJepKaHus y4eOHOro MaTepuasna Kak Ha 0a30BOM, TaK U Ha MOBBIIICHHOM
ypOBH:X; 0) TpeOOBaHMS K IJTAHUPYEMBIM pe3yJbTaTaM OOYy4eHMs — IPEIMETHBIM
3HAHMAM, NPEIMETHBIM YMEHHUSIM M BHIAM Y4eOHOH IeSTeTbHOCTH. JTO MO3BOIIIIO
OoJiee TOYHO onpenenuTh GYHKIMOHAIBHOE IIpeiHa3HauYeHNEe KaXJ01 TPYIIIBI 3a1a-
Huil B ctpyktype KUM.

Tak, 3a1aHus 6A308020 YPOBHSA CIOINCHOCHU C KPATKUM OTBETOM HPOBEPSIOT
YCBOGHHE 3HAYUTENBHOTO KoMniecTBa (42 u3 56) sIeMeHTOB colepKaHus BaKHEH-
LIMX Pa3fenoB LIKOJIBHOIO Kypca XUMuM: «TeopeTuueckue OCHOBBI xumumy, «Heop-
raHpueckas Xxumus», «OpraHudeckas Xumus», «MeToAbl MO3HAHMS B XHMHH.
Xumust u ku3HBY. CormacHO TpeOOBaHMSAM CTaHAApTa K YPOBHIO IIOATOTOBKU
BBIITYCKHUKOB 3TH 3HAHMS SBISAIOTCS OOS3aTEIbHBIMU JUIS OCBOEHUS KaXIbIM
o0yyaronmmcs.

3agaHus JaHHOW TPYIIIBI UMEIOT CXOACTBO 1O ()OPMAIbHOMY IPH3HAKY — IO
(bopMe KpaTKoro OTBETa, KOTOPBIN 3aIMCHIBAETCS B BUJIE ABYX JIMOO TPEX P WK
B BHJIE YHCJIa C 3aJaAHHON CTETIEHbI0 TOYHOCTH. Mex 1y TeM 1o (popMyJInpoBKaM yc-
JIOBHSL OHH UMEIOT 3HAUUTENbHBIE PAa3IMYUs, Y€M, B CBOIO OUCpEllb, OMPEACIIAIOTCS
pa3nuuys B IOMCKE BEPHOTO OTBETa. JTO MOTYT OBITh 3aJaHHS C COUHBIM KOHTEK-
cToM (KaK, HampuMmep, 3aianus 1-3), ¢ BEIOOPOM JBYX BEPHBIX OTBETOB M3 IIITH, a
TAKOKEe 3a/laHUsl Ha «YCTAHOBJIEHME COOTBETCTBUS MEXIY MO3ULUAMHU JABYX MHO-
XKecTB». IIpH 5TOM BaKHO 3aMETHTh, YTO KaXKJO€ OTAEJIBHOE 3aJaHue 0a3oBOro
YPOBHSI CIIO’KHOCTH HE3aBHCHMO OT (opMara, B KOTOPOM OHO IPENCTaBICHO, OPUECH-
TUPOBAHO Ha MPOBEPKY YCBOEHUS TOJBKO OJHOTO ONpPENEeNEHHOrO 3JIeMEHTa COAep-
xanus. OJTHaKO 3TO HE SBJISCTCS OCHOBAHUEM JUIS TOTO, YTOObI OTHECTH JIaHHBIE 3a-
JaHUs K KaTeropuu JIETKUX, He TPeOYyIOMmMUX OCOOBIX YCHIMH IS TIOMCKA BEPHOTO
orBeta. HampoTtus, BBINONHEHHE JHOOOT0 M3 3TUX 3aJaHMN MpeArojaraer oo6s3a-
TEIIbHBIN U THIATEIbHBIN aHAIU3 YCIIOBUS U IPUMEHEHUE 3HAHUI B cucTeMe.
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3anaHusl NOBLIUEHHO20 YPOBHS CIOXHOCTH € KPAaTKUM OTBETOM, KOTOPBIH
YCTaHABIIMBAETCS B XOJI€ BBIIOJIHEHHS 3a/1aHHs M 3aIIMCHIBAETCS COTJIIACHO YKa3aHH-
SIM B BUJIE OIIPEAEIEHHON MOCIeI0BATENFHOCTH YEThIPEX (P, OPUEHTUPOBAHBI HA
MIPOBEPKY YCBOEHMs 00s3aTEeNbHBIX AJIEMEHTOB COJEp)KaHHs OCHOBHBIX 00Opa3oBa-
TEJIbHBIX IPOrpaMM MO XMMHH HE TOJIKO 0a30BOro, HO M yIIIyOJEHHOI'O YPOBHS.
B cpaBHeHUU ¢ 3aaHUSAMH TPEABLIYIICH TPYIIBI OHU MPEIYCMATPUBAIOT 6bINOIHE-
Hue OOJBILIETr0 pa3HOOOpa3us ACHCTBUH 10 MPUMEHEHUIO 3HAHUN B U3MCHEHHO, He-
CTaHIAPTHOW CUTyaluH (HAIpHMep, AJs aHAIN3a CYIIHOCTH W3yYEHHBIX THUIIOB pe-
aKIuii), a Takke CPOPMUPOBAHHOCTh YMEHUH cucmemamusuposams u 0606wame
IMOJTY4YCHHBIC 3HAHU .

B sx3aMeHanMOHHOI paboTe MpeIoKeHa TONBKO OJHa Pa3HOBHIHOCTbH ITHX
3aJaHUii: Ha YCTAHOBJIEHUE COOTBETCTBUS IO3UIMH, IPEICTABICHHBIX B JBYX MHO-
JKeCcTBaX. DTO MOXXET OBbITh COOTBETCTBHE MEXKAY: Ha3BaHHEM OPraHHMYECKOI'o CO-
€/IMHEHHUS ¥ KJIACCOM/TPYIIION, K KOTOPOMY(-0if) OHO MPUHAJICKUT; HA3BAHUEM WU
(OpMYJIOif CONTM M OTHOIICHHWEM 3TOM COJNM K THAPONU3Y; HCXOJHBIMHU BEIECTBAMH
Y MIPOAYKTaMHU PEaKLUH MEX1y 3TUMH BELECTBAMM; Ha3BaHUEM WM (OPMYJIOH co-
7Y U IPOAYKTaMH, KOTOPbIe 00pa3yloTcs Ha MHEPTHBIX MEKTPOAAX MPHU DIEKTPOIIH-
3¢ e€ BOJHOTO PacTBOpa, U T.1.

Jns oueHkH ¢(OPMHPOBAHHOCTH WHTEJUIEKTYAJIbHBIX YMEHHUH Oojiee BBICOKO-
TO YpOBHSI, TAKUX KaK yCMAHAGIU6AMb TIPUUNHHO-CIICJICTBEHHBIC CBA3U MEXKIY OT-
JETbHBIMH 3JIEMEHTaM{ 3HaHUH (HaIpHMep, MEXAY COCTaBOM, CTPOCHHEM U CBOIi-
CTBaMH BEIECTB), hopmyauposams OTBET B ONPENEIEHHOMN JIOTHKE C apryMEHTaIlH-
eil clieaHHBIX BBHIBOJOB U 3aKJIIOYEHUH, UCIIONB3YIOTCS 3aaHUsI BHICOKOTO YPOBHS
CII0KHOCTH € Pa3BEPHYTHIM OTBETOM.

3alaHus ¢ pa3eEPHYMbIM OmMeemom, B OTIMYME OT 3aJlaHUH JIBYX HpeablLy-
LIMX TUIOB, IIPEeyCMaTPHBAIOT KOMIUIEKCHYIO IIPOBEPKY YCBOCHHUS Ha yriIyOJIeHHOM
YpOBHE HECKOJIBKUX (IBYX U OoJiee) 3JeMEHTOB COJIEPXAHUS U3 PA3IHUYHBIX COZAEp-
JKaTeIbHBIX 0J10K0B. OHU NOAPA3EIAIOTCS Ha CIEAYIOIIE Pa3HOBUIHOCTH:

— 33/1aHKs, IPOBEPSIOIINE YCBOCHUE BAKHEHIINX 3JIEMEHTOB COACPIKaHUsA, TAKHX,
HalpuMep, KaK «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKUIUM», «PEaKlUd HOH-
HOT'0 OOMEHay;

— 33/1aHKs, TPOBEPSIOIINE YCBOCHNE 3HAHUH O B3aMMOCBS3H BELIECTB PA3IMUHBIX
KJIaccoB (Ha NIpUMepax IpEeBpaleHHH HEOPraHW4YeCKUX W OpPraHMYecKUX Be-
IIECTB);

— pacy€THBIC 3a7a4H.

3anaHus ¢ pa3eEPHYmuiM OmMEeemom OPUEHTHPOBAHbI HA IPOBEPKY YMEHUIL:

— 00vacHAMb 00yCIOBIEHHOCTh CBOMCTB M MPUMEHEHHS BEIECTB X COCTAaBOM U
CTPOEHHMEM, XapaKTep B3aUMHOIO BIMSHHUS aTOMOB B MOJICKYJaX OpraHHYECKUX
COC}IHHGHHﬁ, B3aMMOCBS3b HCOPTAHUYCCKUX U OPTAaHUYCCKUX BEHICCTB, CYIITHOCTH
1 3aKOHOMEPHOCTb IIPOTEKaHM U3YUEHHBIX THIIOB PEaKItii;

— npo8ooums KOMOMHUPOBAHHBIE PACUETHI 10 XMMUYECKUM YPaBHEHUSM.
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5. Pacnpenenenune 3aganmii KMM EI'D mo copepianuio, BuIaM yMeHMil H
cnocodam aeicTBmii
[Ipu ompenenennu xonmdectsa 3amanuii KMM EI'D, opueHTHpOBaHHBIX Ha
IIPOBEPKY YCBOCHHS y4eOHOTO MaTepHala OTHEIBbHBIX OJIOKOB / CoIep)KaTelIbHBIX
JIMHUH, YYUTHIBAICS MPEXAE BCEr0 3aHMMaeMbli UMM 00BEM B COIEpKAHUM Kypca
xumuu. Hampumep, npuHATO BO BHUMaHME, YTO B CUCTEME 3HAHUH, ONpPEAEIIIOIIX
YPOBEHb MOJATOTOBKH BBIITYCKHUKOB 110 XUMHH, BaXKHOE MECTO 3aHUMAIOT JJIEMEHTbI
CoZIep)KaHMsl collepKaTesIbHbIX 0y10KoB «Heopranuueckas xumus», «Opranndeckas
XUMHUS» U COJEPXKATENbHOW JIMHUM «XUMHYecKas peakuus». [1o 3Toil mpuunne
CyMMapHasi JIOJIsl 3aJaHui, MPOBEPSIOIINX YCBOCHHE HX COZICPIKAHHS, COCTaBHIIA
B 9K3aMEHAIIMOHHOH paboTte 69% ot odIero xonuyecTBa Beex 3aaanuil. [Ipencras-
JIGHHE O paclpeAeICHUH 3aJaHuil 0 COAePKATeIbHBIM OJIOKaM / COAepKaTeIbHbIM
JUHUAM JaéT Tabnuna 2.
Tabauya 2

Pacnpedenenue 3a0anuti 2K3aMeHayUOHHOU pabomvl NO COOEPAHCAMENbHLIM
bn0Kam / cooeparcamenbHbiM TUHUAM KYPCA XUMUU

KonmdecTBo 3aaHuii B 4acTaX pabOTHI
ConeprkaTenbHble OI0KH /

Ne coJiep KaTeNbHbIE JIMHUN Bes Yactp 1 Yacts 2
pabota

1 | Teopemuueckue ocnoevt Xumuu: coBpe- 4 4
MEHHBIE TIPEJCTaBIEHHs O CTPOCHHHU aTo-
Mma, ITepuonuueckuii 3akoH u Ilepuoauye-
CKas CHCTeMa XHMHYECKHX JJIEMEHTOB
JI.U. MenpeneeBa, XUMUYECKasi CBSI3b W
CTPOCHHE BEIeCTBA
Xumuueckan peakyus 8 6 2

2 | Heopeanuueckue eewjecmea: xnaccuu- 7 6 1

Kanypsg W HOMCHKIATypa, XHUMHUYECKHE
CBOICTBa M T'€HETHYECKasi CBS3b BCIICCTB
Pa3JIUYHBIX KJIACCOB

3 | Opeanuueckue eewjecmea: xnaccuduka- 9 8 1
11 1 HOMEHKJIATYpa, XMMHYECKHE CBO-
CTBa U IEHETHYCCKas CBSA3b BELICCTB Pas-
JIMYHBIX KJIACCOB

4 | Memoowt nosnanusn ¢ xumuu. Xumus u 2 2
MHCU3Hb:  DKCIEPHUMEHTAIbHBIE  OCHOBBI
XMMUH, OOLIME TPEACTaBICHUS O MpO-
MBIIIICHHBIX CIIOCO0aX TOJNyYeHUS! Bax-
HEWIIINX BEIICCTB

Pacuémur no xumuueckum gopmynam u 5 3 2
YPAGHEHUAM peaKyuil

Hmozco 35 29 6
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CootBerctBue cogepxanus KUM EID obmum 1mensm oOydeHHS XUMHUH
B CpeIHel IKoJie 00ecreynBaeTcsl TeM, YTO IpeiaraeMble B HUX 3a/laHHs MIPOBe-
pAIOT HapSAAy C YCBOEHHEM JIIEMEHTOB COZEpIKaHHS OBJIAJACHUE ONpEeeTEHHBIMU
YMEHHSIMH ¥ CHOcO0aMU JeHCTBHH, KOTOpPBIE OTBEYAIOT TPEOOBAaHUSAM K YPOBHIO
TOATOTOBKU BBITYCKHUKOB. [IpelcraBieHne o pacrpeneneHud 3aJaHuii 10 BHUIaM
IPOBEPsIeMBbIX YMEHUI1 U criocobam AedcTBHi 1aéT Tabnuma 3.
Tabauya 3

Pacnpeoenenue 3a0anuii
1O 8UOAM NPOBEPAEMBIX YMEHUT U cnocobam delicmeuil

X1MMUSL, 11 kmace 8

KomnuecTtBo BaZ[aHI/Ii/’I B HacCTAX paGOTBI

Ne OCHOBHBIE YMEHHS U CIIOCOOBI JeHCTBUI
Y Bcs pa- Yacrs | Yacts 2

oora

1 | 3namv/nonumames:

2.4 | 06vsicHsmMb: 3aBUCUMOCTbh CBOWCTB XHMHUYE- 7 4 3
CKHX 3JIEMEHTOB U UX COCIUHEHUH OT IOJIO0-
JKeHHs1 dieMeHTa B [lepronnueckoii cucreme
JL.U. Menneneesa; NpHPOLYy XHMHYECKOH
CBs3U (MOHHOW, KOBAICHTHOW, MeTayinye-
CKOM, BOJOPOJHOH); 3aBUCHUMOCTh CBOMCTB
HEOPraHWYeCKUX U OPraHUYECKHUX BELIECTB
OT MX COCTaBa M CTPOEHUS; CYLIHOCTb U3Y-
YEHHBIX BHJOB XMMHYECKHX PEaKIui (dIIeK-
TPOJIUTHYECKOHN TUCCOLMALINYI, HOHHOTO 00-
MEHa, OKHCIHMTEIbHO-BOCCTAHOBHTEIIBHBIX)
U COCTaBJISATh UX YPAaBHEHUS; BIMSIHUE Pa3-
JIMYHBIX (PaKTOPOB HA CKOPOCTH XUMHYECKOM
PeaKMu U Ha CMEIeHHe XHUMHYECKOTO PaB-
HOBECHSI;

1.1 | BaxXHEHIIE XUMUYCCKHE TTOHSITHS 4 4

[\S]

1.2 | oCHOBHBIE 3aKOHBI U TEOPUHU XHUMUH; 2

1.3 | BakHelIMe BelecTBa M MaTePUaIIbI 1 1

2 Ymems:

2.1 | Ha3bieamb N3yUCHHBIC BEIIECTBA 110 TPHBH- 2 2
ABHOI MM MEXTyHapOIHOH HOMEHKIIATY-
pe;

2.5 | nranuposamv/npogooums: SKCIEPUMEHT IO 6 4 2
MOJIyY9CHHUIO W PACIIO3HABAHHMIO BAKHEHIIHX
HEOPraHUYECKHX W OPraHUYECKHX COCIUHE-
HUH, ¢ y4€ToM NpHOOPETEHHBIX 3HAHUH O
npaBUiIax 0e30IacHOil paboThl ¢ BellecTBa-
MH B JIabOpaTOpHH U B OBITY; BBIYUCIICHHS
10 XUMHYECKUM (hOpMyJIaM ¥ YPaBHEHHUSIM

Wroro 35 29 6

2.2 | onpedensmv/knaccuduyuposams:  BaICHT- 5 5
HOCTb, CTCNCHb OKHCICHUS XHMHYCCKHX
3JIEMEHTOB, 3apsi/ibl HOHOB; BHJ| XUMUYECKHX
CBsI3€H B COCIMHEHUSX M TUII KPHCTaJLTHYe-
CKOM pEIIETKH; XapakTep CpEeabl BOIHBIX
pPacTBOPOB BEIIECTB; OKUCINTENb M BOCCTA-
HOBHTENb, MPHHAIICKHOCT BEIIECTB K
pa3IMYHBIM KJaccaM HEOPraHHYeCKHX U
OPraHMYEeCKHX COEIMHCHHUH; TOMOJOTH H
M30MephI; XMMUYECKHE Peaklnd B Heopra-
HUYECKOH M OPraHMYECKOW XuMuu (IO BCeM
U3BECTHBIM KJIACCH(HKAIIMOHHBIM IIpHU3HA-
KaMm);

6. Pacnipenenenne 3aganuii KUM EI'D o ypoBHIO CJI0KHOCTH
Pacnpenenenne 3aganmii KMIM 1o ypoBHIO CIIOXKHOCTH TIPHUBEAEHO B
tabnune 4.
Tabauya 4
Pacnpeodenenue 3adanuii no ypoeHam ciodcHocmu

2.3 | xapakmepuzoeamy: s-, p- U d-3IEMEHTHI TI0 8 7 1
ux nonoxeHuto B Ilepuonuueckoil cucreme
JI.U. MennesneeBa, o0mue  XUMHYECKHE
CBOICTBa OCHOBHBIX KJIACCOB HEOpraHuye-
CKHX COCJIMHCHHH, CBOMCTBA OTICIBHBIX
IIpe/ICTaBUTENeH 3THX KJIACCOB; CTPOCHHE U
XUMHYECKHE CBOWCTBA M3YYEHHBIX OPTaHH-
YCCKUX COCIUHCHUI;

IIpoueHT MaKCUMaJILHOTO
MEPBUYHOTO Oasa
YpoBeHb KomnaecTBo MakcumanbHBIA 3a BBITIOJTHEHUE 3aJJaHUH
CIIO’)KHOCTH 3aJJaHui 3aIaHUHN TIEPBUYHBIN Oyt JTAaHHOTO YPOBHS OT 00IIETo
MaKCHMAaJIbHOTO NEPBUYHOTO
Gasuta, pagHoro 60

bazoBbiit 21 24 40,0
IToBEIIEHHBIIH 8 16 26,7
Bricokwuit 6 20 33,3

Hroro 35 60 100

© 2020 DenepanpHas ciyx0ba 110 Haa30py B cdhepe 00pa3oBaHus U HAYKH

7. lIpopokutenbHocth EI'D mo xumum

OOmas MPOJIOKUTENBHOCTD BBIMOJIHEHUS HK3aMEHAI[MOHHOM pa60T1)1 COCTaB-
nsier 3,5 vaca (210 MuHyT).

[IpumepHOE Bpems, OTBOAMMOE Ha BBIIOJIHEHHE OTIEIbHBIX 3aJaHUi, COCTaB-
JISIeT:

1) ans Kaxaoro 3agaHusi 0a30BOTO YPOBHS CIIOXKHOCTH 4acTh | — 2—3 MHUHYTHI;

2) IUTst KaXKI0TO 3a/1aHUs TIOBBIIIEHHOTO YPOBHS CIOKHOCTH YacTh 1 — 5—7 mu-

HYT;
3) Ui KaXJ0ro 3aJaHus BHICOKOTO YPOBHS CIOXKHOCTH 4acTH 2 — 10—15 MuHyT.

© 2020 denepanpHas ciryxba 10 Haa30py B cdhepe 00pa3oBaHus U HAYKH
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8. JlonosiHuTeILHBIE MaTepUAJIbI H 000py10BaHHE
K kxaxnoMy BapHaHTy 3K3aMEHAI[IOHHOH PabOTBI MPUJIATAIOTCS CIIETYIOIIHe
MaTepuabl:
— TepHoaMyecKas cucTeMa XuMudeckux dineMenToB [I.1. Menneneesa,;
— Tabnuua pacTBOPUMOCTH COJISH, KHCIIOT H OCHOBAHHH B BOJIE;
— DJIEKTPOXUMMYECKUH psijl HANIPSDKCHUH METaJlIOB.
Bo BpeMsi BBITIOJIHEHHST SK3aMEHALIMOHHON Pa0OThl pa3pelaeTcsi UCIoIb30BaTh

HENPOrpaMMUPYEMBbIH KaJIbKYJIATOD.

[lepeueHp HOMONHUTENBHBIX YCTPOWCTB U MAaTEPUAIIOB, MOJIb30BAHHE KOTOPBI-
Mu pasperieHo Ha EI'D, yreepxknaercs npukasom Munnpocsemenus Poccun u Po-
cobOpHa30pa.

9. CucreMa OLCHMBAHUS BBINOJTHEHUS OTAEIbHBIX 3aJaHMI U 3K3aMeHALMOH-
HOI pa0oThI B L1€JIOM

OrneHrBaHNe TPAaBUJIBHOCTU BBINOJHEHUS 3aJaHui, IperycMaTpUBAIOIINX
KpaTKMH OTBET, OCYLIECTBIISICTCS C MCIOJIb30BAaHHEM CIICHHAJIBHBIX alapaTHO-
MPOrPaMMHBIX CPEJICTB.

OTBeTHI Ha 3aJJaHUs YaCTH 2 TIPOBEPSIFOTCS MPEIMETHON KOMUCCHE.

3a mpaBWIBHBIA OTBET Ha Kaxkaoe u3 3amanwii 1-6, 11-15, 19-21, 26-29 cra-
BuTca 1 Oayun. 3ajaHue CYMTAETCs BBIOJHEHHBIM BEPHO, €CIHM SK3aMEHYEMBbIH Jai
IIPAaBHJIBHBIA OTBET B BHJE NOCIEIOBATEIFHOCTH LU(P WIN YHCIa ¢ 3aJaHHON CTe-
MI€HbI0 TOYHOCTH.

3amanus 7-10, 16-18, 22-25 cumraroTcs BBHITOJHEHHBIMH BEPHO, €CIH TIpa-
BIJILHO yKa3aHa IOCJIEA0BATEIbHOCTh NUGp. 3a MOIHBIN MPaBUIbHBIN OTBET HA Ka-
xkmoe u3 3amanuil 7-10, 16—18, 22-25 craButcs 2 Oamia; ecnu AOMyIIeHA OJHA
ommnbOKa — 1 6ait; 3a HeBepHBIN 0TBeT (00JIee OJHON ONMIMOKH) UIIH €r0 OTCYTCTBUE —
0 6annos.

3amanus vactu 2 (C pa3BEPHYTHIM OTBETOM) IPEIYCMATPHBAIOT MPOBEPKY
OT IBYX IO IISITH SJIEMEHTOB OTBETA. 3aJaHus C Pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBIITOJIHEHBI BBITYCKHUKAMH pa3iIM4YHBIMH criocobamu. Hannume kaxmoro Tpedy-
€MOro 3JIeMEHTa OTBETa OICHMBaeTcsi 1 OanioMm, MOATOMY MaKCHMallbHas OLICHKa
BEPHO BBIIOJIHEHHOTO 33aJaHHs COCTABIISET OT 2 10 5 0aJIOB B 3aBUCHMOCTH OT CTe-
MEHU CI0KHOCTH 3amanus: 3aganus 30 u 31 — 2 6amna; 32 — 4 6amna; 33 — 5 6amios;
34 — 4 6anna; 35 — 3 6ayna. IIpoBepka BBIIOIHEHHS 3aJaHUN 4acTU 2 OCYIIECTBIA-
€TCsS Ha OCHOBE IOBJIEMEHTHOTO aHajM3a Pa3BEPHYTOr0 OTBETA B COOTBETCTBUH C
KPUTEPUAMH OLICHUBAHMS.

OO6uwmii MaKCUMaJIbHBIN TTEPBUYHBIA 0asul 3a BBINOJIHEHHE BCEW 3K3aMeHallH-
OHHOI1 paboTel — 60.

B cootserctBuu ¢ Ilopsiikom nmpoBeaeHUsI TOCYIapCTBEHHOW MUTOTrOBOM aTTe-
CTaIlMu 10 00pa30BaTeLHBIM POrpaMMaM CpeIHero oomero oopa3oBanus (pUKa3
Munrnpocsenienust Poccun u Poco6pranzopa ot 07.11.2018 Ne 190/1512 3aperuct-
pupoBa MuntoctoM Poccun 10.12.2018 Ne 52952)

© 2020 DenepanpHas ciyx0ba 110 Haa30py B cdhepe 00pa3oBaHus U HAYKH
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«82. <...> Ilo pe3yibTaTaM MepBOM U BTOPOH MPOBEPOK IKCHEPTHI HE3ABHCH-
MO JIpyT OT Jpyra BBICTABJIAIOT OAJUIbI 32 KaX/IbId OTBET HA 33J]aHUS SK3aMEHAIMOH-
Ho#i paboTel EI'D ¢ pa3BepHyThIM OTBETOM <...>

B cimywae cymiecTBEHHOro pacxXxOXAeHHs B Oayuiax, BBICTABIEHHBIX IBYMS
9KCIEPTaMH, Ha3HAYACTCs TPEThs MpoBepka. CyIIECTBEHHOE pacXoKAeHHe B Oaymiax
OIIPE/IENICHO B KPUTEPHUSIX OLIEHHBAHUS 110 COOTBETCTBYIOLIEMY YI€OHOMY MPEIMETY.

DKcHepTy, OCYIIECTBISIONMIEMY TPEThIO IPOBEPKY, MpEeroCTaBisIeTcss HHGOp-
Manus 0 0aiuiax, BBICTABICHHBIX JKCIIEPTaMH, paHee MPOBEPSBIINMH dK3aMEHAIlH-
OHHYIO PabOTY».

CyIIeCTBEHHBIM CUUTACTCS pacXoXkIeHHE B 2 WM Oolsiee Oamma Mexay Oan-
JIaMH, BBICTABJICHHBIMH JKCIIEPTAMH 3a BBIMOJHEHHUE JI000r0 M3 3amanuit 30-35.
Tpetuii SKCTIepT NPOBEPSIET TOIBKO T€ OTBETHI HA 3aJaHUs, KOTOPHIE BBI3BAIN CTOJb
CYILECTBEHHOE PACXOXKIACHHUE.

Ha ocHOBe pe3ysibTaToB BBIIOJHEHHS BCEX 3aJaHUil PaOOTHI OMPENEIISIOTCS
NIepBUYHbIE OAJUTBI, KOTOpBIE 3aTeM HepeBOIsTcsS B TecToBble Mo 100-0ambHON
LIKaJe.

10. M3menenust B KHM 2020 r. no cpaBHeHuio ¢ 2019 r.
N3menenus ctpyktypsl u coaepxxanust KMM oTcyTcTByIOT.

© 2020 denepanpHas ciryxba 10 Haa30py B cdhepe 00pa3oBaHus U HAYKH
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Tlpunoocenue 1

0O0600ménnplii n1an sBapuanta KUM EI'D 2020 roaa
no XUMHNHN

Ypoenu cnoscnocmu 3adanuii: b — 6aszoevtil; 11— nogviuennwiii; B — gvicoxutl.

X1MMUSL, 11 kmace

12

TopsinkoBbrit
HOMep 3aja-
HUSL B paboTe

IIpoBepsiemble 27IEMEHTHI
COAepKaHUs

Konasr
IIpOBe-
PpsieMbIX
2JIEMEHTOB
comepxa-
HUS 110
xoudu-
KaTopy

Konasr
Tpebo-
BaHUH

Ypo-
BCHb
CIIOX-
HOCTH
3ama-
HUSI

Makec.
Oamn
3a BBI-
oJ-
HEHHue
3aj1a-
HUS

IIpu-
MepHoOe
BpeMs
BBITOJI-
HEHUS
3a/1aHus
(MuH.)

4

KoBaneHtHass xumudeckas CBsi3b, €€
Pa3HOBHIHOCTH M MeEXaHH3MBI 00pa-
30BaHMA. XapaKTEPHCTHKU KOBAJICHT-
HOU CBsI3U (IIOJIIPHOCTH W DHEPTHS
cBs3u). HMoHHas cBs3b. Meraumye-
cKasi cBs3b. BosiopoiHas CBs3b.
BemiecTBa MoJIeKyJIIpHOTO U HEMOJIE-
KyJISIpHOTO CTpoeHus. Tum Kpucrai-
IUYECKOH peméTKH. 3aBHCHMOCTD
CBOMCTB BEIIECTB OT HMX COCTaBa M
CTPOEHUS

1.3.1
1.33

222
242
243

2-3

Yacrs 1

Kriaccudukanms HEOPraHUYECKHUX
BELIECTB. Homenknatypa
HEOPraHUYECKUX BElIeCTB (TPUBHAIIb-
Hasi 1 MeX/IyHapoHast)

2.1

1.3.1
2.2.6

CTpoeHHe JJIEKTPOHHBIX 000JI0YeK
aTOMOB DJIEMEHTOB MEPBBIX YETHIPEX
MEPUOJIOB: S-, P- U d-3JIEMEHTHI.
DNeKTpoHHass KOH(UIypalus aroma.
OcHOBHOE M BO30YKAEHHOE COCTO-
SIHASI aTOMOB

1.1.1

1.2.1
23.1

2-3

3aKOHOMEPHOCTH HU3MEHEHHS XUMU-
YECKHX CBOWCTB DJIEMEHTOB M HX
COEIMHEHHUH 10 IEPHOIAM H TPYIIIaM.
OOmas XapakTepUCTHKa METaJlIOB
IA-IITA rpynn B cBA3M C HX
mosoxkenneM B Ilepuoaudeckoii crc-
Teme XHUMHYECKHX 9JIEMEHTOB
JI.. MenneneeBa U OCOOEHHOCTSIMH
CTPOCHUSI UX aTOMOB.
XapakTepucTHKa MEePeXOAHbIX —dJie-
MEHTOB — MEJIH, [IUHKA, XpOMa, XKeJe-
3a — [0 UX noJjokeHuro B [lepnoanye-
CKOW CHCTEME XHMHYECKHX JJIEMEH-
toB J[.W. MenneneeBa u OCOOCHHO-
CTSIM CTPOCHUSI UX aTOMOB.

OOmas XapakTepUCTUKa HEMETAIIOB
IVA-VIIA rpynm B CBf3H C HX
TOJIOXKEHHEM B Ilepnoanueckoit
CHCTEME  XHMHYECKHX  JJIEMEHTOB
J.1. MeHaeneeBa U OCOOCHHOCTSIMH
CTPOCHUSI UX ATOMOB

1.2.1
1.2.2
1.2.3
1.2.4

1.23
24.1
23.1

2-3

XapakTepHble XHMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB—METAJLIOB: IIENI0Y-
HBIX, IIEJIOYHO3EMEIbHBIX, MAarHus,
QIFOMMHHUS; TEPEXOAHBIX METaJIOB!
Me/IM, IIMHKA, XPOMa, JKejIe3a.
XapakTepHble XHMHUYECKUE CBOMCTBa
MPOCTHIX BEIIECTB—HEMETA/LIOB: BO-
JI0poJia, TaIONeHOB, KUCIOPO/a, CEpHI,
a3oTa, Qocdopa, yriaeposa, KpeMHHUS.
XapakTepHble XHMHYECKHE CBOMHCTBA
OKCH/IOB: OCHOBHBIX, aM(OTEpHEIX,
KHCJIOTHBIX

2.2
2.3
2.4

232
233

XapakTepHble XUMHUYECKUE CBOMCTBa
OCHOBaHHUH U aM(OTEPHBIX IMAPOKCH-
JIOB. XapaKTepHbIe XMMUUECKHE CBOU-
CTBa KHCIIOT.

XapakTepHble XHMHUYECKUE CBOMCTBa
COJICH: CPEIHUX, KHCIBIX, OCHOBHBIX;
KOMIUICKCHBIX (Ha IIpuMepe THApO-
KCOCOEIMHEHHUH aTFOMUHUS U [IIHKA).
DNeKTpOoNUTHYECKAsT  JTHCCOIMALUS
JJIEKTPOJIUTOB B BOJHBEIX PacTBOpax.
CHIIBHBIC U CITa0bIe IICKTPOIIMTEL
Peakiuu noHHOTO OOMEHa

2.5

2.6

2.7
1.4.5
1.4.6

233
1.1.1
1.1.2
1.2.1
244

2-3

DneKTpooTpularenbHocTh.  CreneHb
OKUCJICHUSI M BAJICHTHOCTb XUMHYE-
CKHX JJIEMEHTOB

132

1.1.1
2.2.1
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8

XapakTepHbIe XHMHIECKHE CBOHCTBa
HEOPraHUYECKHUX BEIIECTB:

—  IPOCTBIX  BEIIECTB—METAJLIOB:
IIEJIOYHBIX, IIEJIOYHO3EMETbHbIX,
MarHusi, aTlOMHHHS, IEPEXOAHBIX Me-
TauIoB (ME[H, LIMHKA, XpOoMa, JXKelle-
3a);

— IIPOCTBIX BEIIIECTB—HEMETAIIIOB:
BOJIOPOJIA, TAJOTEHOB, KHCIOPOJA,
cepsl, asora, Qocdopa, yriepoxa,
KPEMHHS;

— OKCHJIOB: OCHOBHBIX, aM()OTEpHBIX,
KHCJIOTHBIX;

— OCHOBaHMH M aM(OTEpHBIX THUAPO-
KCH/IOB;

— KHCIIOT;

— COJICH: CpEIHMX, KHCIBIX, OCHOB-
HBIX; KOMIUIEKCHBIX (Ha IpUMepe -
POKCOCOCMHEHUH ANIOMUHUSA U IL[HH-
Ka)

2.2
2.3
2.4
2.5
2.6
2.7

5-7

X1MMUSL, 11 kmace

12

Teopust CTPOGHHSI OPraHUYECKHX CO-
CIMHEHMII: TOMOJOTHS W H30MEpHs
(cTpyKTYpHast ¥ IMpPOCTPAHCTBEHHAs).
B3anMmHOE BIMSHHE aTOMOB B MOJIE-
KyJIax.

Tuner cBsi3eit B MOJIeKyJlax opraHmde-
CKHMX BemiecTB. ['MOpuamsanms aToM-
HBIX opburaneil yriepona. Pammkan.
OyHKIMOHAIBHAS IPYIIIA

3.1
32

1.2.1
222
223
227

XapaKkTepHble XUMHYECKHE CBOMCTBA
YII€BOJOPOAOB: aJKAHOB, LHUKIJIOAN-
KaHOB, aJIKCHOB, JMCHOB, AaJKHHOB,
apOMaTHYECKHX YTIIEBOIOPOIOB (OeH-
3012 ¥ TOMOJIOTOB O€H30J1a, CTUPOJIa).
OCHOBHBIE CIIOCOOBI MOJIYYEHHUS yIile-
BOJIOPOJIOB (B J1a00paTopuu)

34

23.4
1.3.4
2.5.1

XapakTepHble XUMHYECKHE CBOWCTBA
HEOPraHWYECKHUX BEIIECTB: IPOCTHIX
BELIECTB—METAJLIOB!

LIEJIOYHBIX, IEeJI0YHO3EMEITbHBIX,
MarHusi, aTlOMHHHS, IEPEXOAHBIX Me-
Ta/uloB (MeAW, IUHKA, XpOoMa, Kele-
3a);

— MPOCTHIX BEIIECTB—HEMETAJIIIOB:
BOJIOPOJA, TaJlOTEHOB, KHUCJIOPOAA,
cepsl, asora, Qocdopa, yriepona,
KPEMHHST;

— OKCHIIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX;

— OCHOBaHUH U aM(pOTEPHBIX THAPO-
KCHJIOB;

— KHCIIOT;

— COJIEH: CpeIHHMX, KHUCIbIX, OCHOB-
HBIX; KOMIUIEKCHBIX (Ha IpUMepe THi-
POKCOCOEIMHEHHI ANTOMUHHS U IIUH-
Ka)

2.2
23
2.4
2.5
2.6
2.7

233
243
24.4

5-7

14

XapaKkTepHble XHMHYECKHE CBOMCTBA
MPEENbHBIX OJHOATOMHBIX M MHOTO-
ATOMHBIX CIIUPTOB, (heHOIA.
XapakTepHble XHMHYECKHE CBOMCTBA
aIbJCTUI0B, MpPEICIbHBIX KapOOHO-
BBIX KHCJIOT, CIIOKHBIX 3()HPOB.
OCHOBHBIE CIOCOOBI MOJYYCHHS KH-
CIIOPOJICO/ICPIKAIIMX ~ OPraHHYeCKHX
coeuHeHnH (B 1abopatopun).

3.5
3.6

23.4
1.3.4
2.5.1

XapakTepHble XMMHYECKHE CBOWCTBa
a30TCOMACPKAIMX OPTaHUYECKHX CO-
€IMHEHNI: aMMHOB M aMHHOKHCIIOT.
Bakmeiimme  crnocoObl  MOTydYeHHS
aMHHOB U aMHHOKHCIIOT.

buonorudeckn BaxXHbIE —BELIECTBA:
JKUPBI, YTIIEBOJBI  (MOHOCAXapubl,
JIMcaxapyibl, MOJIMCAXapHbl), OenKu

3.7
3.8

10

B3auMoCBsI3p HEOPraHMYECKUX Be-
MIECTB

2.8

233
243

2-3

11

Knaccupukanus OpraHMYecKHX Be-
mectB. HoMeHKIaTypa opraHndeckux
BELIECTB (TPUBHAIbHAS U MEXJIyHa-
poJiHas)

33

2.2.6

16

XapakTepHble XHMHYECKHE CBOMHCTBA
YIJICBOAOPOJIOB: AalKAHOB, LHUKIOAI-
KaHOB, aJIKEHOB, JUEHOB, AaJKHUHOB,
apoOMaTHYECKHX YTIIEBOJOPOJIOB (OeH-
30J1a ¥ TOMOJIOTOB O€H3011a, CTHPOIIA).
Baxueiiimue crnocoObl MOTy4eHHS yr-
neBoJoponoB. MoHHBIA  (IpaBUIIo
B.B. MapKkoBHHUKOBA) H paJUKaJIbHbIC
MEXaHU3MBI PEaKIHii B OpPraHHIeCcKOH
XHMHU

34
1.4.10
4.1.7.

234
244

5-7
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17

XapakTepHble XUMHUYECKHE CBOMCTBa
MPEJCIbHBIX OJHOATOMHBIX U MHOIO-
ATOMHBIX CIHPTOB, (heHONA, abIeru-
JIOB, KapOOHOBBIX KHCJIOT, CJIOXHBIX
3¢upoB. Baxueiimme cmocoObl momy-
YEHUS KHUCJIOPOJCOACPKALIUX Opra-
HUYECKHUX COEJIMHEHUH

35
3.6

5-7

X1MMUSL, 11 kmace

16

18

B3auMocBs3b YII€BOIOPOAOB, KUCIIO-
POZICOEPIKAIMX U a30TCOMCPIKAIINX
OpPraHUYECKUX COCIMHEHUI

39

234
243

2-3

19

Krnaccnpukanuss XUMHYECKHX peakx-
LUl B HEOPraHWYECKOM M OpraHuye-
CKOU XHMHHU

1.4.1

2.2.8

20

CKOpOCTh peakiuy, €€ 3aBHCHMOCTH
OT pa3NIHYHEIX (HAaKTOPOB

1.43

245

21

Peaxmn OKHUCJIUTECIIBHO-
BOCCTaAaHOBUTCIIBHBIC

1.4.8

2.2.1
2.2.5

5-7

22

DJIEKTPOITH3 PACIUIAaBOB M PACTBOPOB
(coueit, menoueii, KUCIOT)

1.4.9

1.1.3
2.2.5

5-7

23

T'upponus coneii. Cpena BOAHBIX pac-
TBOPOB: Kucnas, HelTpasbHasi,
LIET0YHAsS

1.4.7

224

24

O6partimble 1 HEOOpaTUMBbIE XUMUYE-
CKHE peaklin. XUMHIECKOe PaBHOBE-
cre. CMeleHne paBHOBECHS T10]] JIeH-
CTBUEM Pa3/IHYHbIX (aKTOPOB

1.4.4

2.4.5

5-7

26

IIpaBuna pabots! B maboparopuu. Jla-
GoparopHas mocyna ¥ 000pyIOBaHHE.
IIpaBuna 6e3omacHocT npu pabore ¢
€IKUMHU, TOPIOYMMH U TOKCHYHBIMH
BCILECTBAMH, CPEICTBAMH OBITOBOM
XHUMUH.

Hayunble MeToJbl MCCIIEOBAHUS XU-
MUYECKUX BEIIECTB M IPEBPALICHUM.
Mertonpl pasieneHust cMeceil W oum-
CTKH BEIIECTB.

TlonsTHE 0 METAUTyprum: 00LIKe CIIOo-
COOBI OJTyYEHHST METAJLIOB.

OOure Hay4HbIC IPUHIMITBI XUMHYE-
CKOTO TIpOM3BOZACTBAa (Ha IpuUMepe
MPOMBIIUIEHHOTO TOJyYeHUs] aMMua-
Ka, CEpHOIl KHCIIOTHI, MeTaHONa). XH-
MUYECKOE 3arpsi3HEHUE OKpY Karolen
cpensl U ero mocienctsusi. [pupon-
HBIE HCTOYHHKH YIJIEBOZOPOMAOB, HX
nepepaboTka.

BBICOKOMOMNIEKYISIPHBIE  COCTUHEHHS.
Peakiuu nosmmepusanuu U MOJH-
koHzeHcanuu. [Tonumepsr. [Tnacrmac-
CBI, BOJIOKHA, KayIyKH

4.1.1
4.12
4.2.1
422
423
424
425

1.3.2
133
1.3.4
224

5-7

25

KayecTBeHHBIE peaknuMu Ha Heopra-
HUYECKHE BelecTBa U MOHBI. KauecT-
BEHHBIE pEaKIMH OpPTraHMYECKUX CO-
eIMHEHU I

4.1.4
4.1.5

5-7

27

Pacuérsl ¢ HCMONB30BAHUEM IOHSTHS
«MaccoBas JIOJIsl BEIIECTBA B PacTBO-
pe»

43.1

© 2020 DenepanpHas ciyx0ba 110 Haa30py B cdhepe 00pa3oBaHus U HAYKH

28

Pacuérel 0OBEMHBIX OTHOIICHHH ra-
30B [IPU XUMHYECKHX peakuusx. Pac-
YETHl 110 TEPMOXMUMHUYECKUM ypaBHE-
HUSAM

432
434

29

Pacuérsl Macchl BeliecTBa MM 00b-
€Ma ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIH 00bEMY OJJHOTO
13 YUaCTBYIOIHX B PEaKIUU BEIECTB

433
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X1MMUSL, 11 kmace

17

Yactp 2

30

Peaxuym OKHUCJIUTCIIbHO-BOCCTAaHOBH-
TCIIBHBIC

1.4.8

225
2.4.4

10-15

31

DIEKTPONUTHYECKAS  JUCCOIHAIIHS
9JICKTPOJIUTOB B BOJHBIX PacTBOpax.
CunbHble W Cclabble  AIEKTPOIUTBL.
Peakuuu nonHoro ooMeHa.

1.4.5
1.4.6

224
244

10-15

32

Peakiuu, noarBepikaaonive B3auMO-
CBA3b Pa3JIMUHBIX KJIACCOB HEOPIaHH-
YECKHX BEIIECTB

2.8

233
243
244

10-15

33

PeaKLIHPI, TIOATBEPKAAOIIUE B3aUMO-
CBA3b OPraHUYCCKUX COeTMHEHU N

39

234
243

10-15

34

Pacuérel ¢ ucnonbp3oBaHWEM TOHATHI
«pacTBOPUMOCTBY, «MaccoBas IOJIs
BEILIECTBA B PACTBOPE».

Pacuérsl Macchl (00bEMa, KoMUECTBa
BEILIECTBA) MPOIYKTOB PEAKIH, €CIIN
OJIHO W3 BELIECTB JaHO B H30BITKE
(umeet mpuMecn).

PacueTsl Macchl (00beMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTa PEAKIUH, CCIU
OIIHO W3 BEIIEeCTB JaHO B BHJE pac-
TBOpA C OIPEIEICHHON MacCOBOM J10-
JIeit pacTBOPEHHOTO BEIIECTBA
Pacuérel MaccoBoil WM 00BEMHOU
JOJIA BBIXOJA TMPOIYKTAa PEaKIHH OT
TEOPETUYECKH BO3MOKHOTO.

Pacuérbl MaccoBo#t oM (Maccel) Xu-
MHUYECKOTO COSTHHEHHS B CMECH

43.1
43.5
43.6
438
439

252

10-15

35

YcTaHOBIGHHE  MOJEKYJNSpPHOW U
CTPYKTYpPHOH (hOpMyJIBI BEIeCTBA

43.7

252

10-15

Bcero 3ananuii — 35; u3 HUX 1o ypoBHio cioxHoct: b—21; I[1-8; B — 6.
MakcuMaITbHBII NepBHYHBIH 0aut 3a padoty — 60.
Ob61ee BpeMs BbINOIHEHUs paboThl — 210 MuH.
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