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Crnenudukanus
KOHTPOJILHBIX H3MEPUTEJILHBIX MATEPHATIOB
JJ1s1 ipoBefienust B 2024 roy eIMHOI0 rocy1apcTBEHHOr0 IK3aMeHa
no XUMHUU

1. HazHayeHHe KOHTPOJIbHBIX H3MepHTeIbHBIX MaTepuanos (KHUM) EI'D
Enmuneni rocynmapcrBeHHsld sx3aMer (EI'D) mpexncraBmser coboit dopmy
rOCYJAapCTBEHHOH MTOrOBOM aTTecTalyy, IPOBOAUMON B LEISIX ONpPEAEICHUS
COOTBETCTBUSI ~ PE€3yJbTaTOB OCBOGHHA OOYydYaloOIMMHUCA  00pa30BaTENbHBIX
IporpaMM cpefgHero ofmero o0pa3oBaHMS COOTBETCTBYIOIINM TPEOOBAHHAM
(benepaIbHOrO TOCYAapCTBEHHOTO 00pa30BaTeNIFHOTO CTaHaapTa. s yKa3aHHBIX
neneil UCHONb3YIOTCd KOHTPOJIbHBIE H3MepuTenbHble MaTtepuansl (KHM),
MpeACTaBISIONINE cOO0M KOMIUIEKCH 3aJaHuil CTaHIapTH3UPOBAHHOU (HOPMEIL.
EI'D nposonutcsa B cootBeTcTBUM ¢ DeepalbHbIM 3aKOHOM OT 29.12.2012
Ne 273-03 «O6 obpazoBanmu B Poccmiickoit ®epeparum» u  Ilopsakom
IpOBEAEHHUs TOCYJApCTBEHHON MTOrOBOM aTTecTallMM MO 00pa3oBaTeNbHBIM
mporpaMmaM  CpefHero oOmero o0pa3oBaHMS, YTBEPXKICHHBIM IIPHKA30M
Munnpocsenienus: Poccun u Pocobpramzopa ot 04.04.2023 Ne 233/552.

2. lokyMeHTbl, onpeaeasiiomue cogepxxanue KUM EI'D

Copepxxanme KHNM EI'D ompenensercs Ha OCHOBE  (pemepanbHOTO
TOCYIapCTBEHHOTO 00pa30BaTENIBLHOIO CTAaHIapTa CpeIHero odmero oOpa3oBaHUs
(manee — ®I'OC):

1) mpuka3  MuHuctepcTBa  mpocBenieHus  Poccuiickoit  Dexpeparin
or 12.08.2022 Ne732 «O  BHeceHMH W3MeHEHHII B (bemepasbHBIA
rOCYJapCTBEHHbIM 00pa3oBaTeNbHbI CTaHAApT cpelqHero oliero oOpazoBaHu,
YTBEPKIEHHBIA TPUKa30M MHUHHCTEpCTBA 00pa3oBaHUs M Hayku Poccuiickoi
®enepanun ot 17.05.2012 Ne 413»;

2) mpuka3 MunucTepcTBa 00pa3oBaHMs M Hayku Poccmiickoit denepanmu
ot 17.05.2012 Ne 413 (c uzmenenusimu 20142020 rr.).

Jletanu3upoBaHHbIe TpeOOBaHMA K pe3ylbTaTaM OCBOEHHS OCHOBHOIf
00pa3oBaTeNbHOI MPOrpaMMEI CpeAHeTo o0Imero oOpa3oBaHMs, MPOBEPSIEMBIC HA
ocHoBe u3MeHEéHHoro B 2022 1. OI'OC, ABISIOTCS NPEEMCTBEHHBIMU 110
oTHOIIEeHHUIO K TpeboBanusim ®I'OC 2012 r.

IIpn pazpaborke KHMM EI'D yunthiBaeTcs conepkanue (emeparbHOH
o0Opa3oBaTeNnbHOIl HpOrpaMMBI  CpefHero oOmero oOpa3oBaHms  (TIpHKa3
MunuctepctBa npocsemenus Poccuiickoit @enepamun ot 18.05.2023 Ne 371
«O0 yTBepxkIeHNH QenepaabHOlH 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIEro
00pazoBaHUs»).

3. IToaxoawl Kk 0TOOPY coep:kaHusi, paspadorke cTpyktypbl KUM EI'D
JImgHOCTHBIE Pe3yNbTAaThl OCBOSHUSI OCHOBHOM 00pa30BaTENbHON MPOTPaMMBI

oOyuarommMucs (Ha ocHoBe u3MeHEHHOro B 2022 r. ®I'OC) oTpakaroT TOTOBHOCTh

Y CIIOCOOHOCTh OOY4AIOIINXCS PYKOBOICTBOBaThCsS CPOPMHUPOBAHHOM BHYTpEHHEH
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TIO3UIINEH JINIHOCTH, CHCTEMO# [IEHHOCTHBIX OPUSHTAIIN, ITO3UTHBHBIX BHYTPEHHUX
yOexxaeHnH, COOTBETCTBYIOIIMX TPAJAULIUOHHBIM [IEHHOCTSIM POCCHIICKOr0 00111eCcTBa,
pacImpeHne KU3HEHHOTO OIBITa W ONBITA JSSITENLHOCTH B MPOLIECCE peatn3aliu
OCHOBHBIX HAITPaBJICHUI BOCTIUTATENBHOH AesTensHOCTH. Conlepikanue U pe3yIbTaThl
BBINOJTHEHUsT 3aiaHuii EI'D CBsS3aHBI B TOM YHCIIE C TOCTM)KCHHUEM JIMYHOCTHBIX
pE3yJIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTENILHOM MPOrpaMMbl MO0 M3MEHEHHOMY
B2022Tr. ®I'OC B w4yactm ¢usuueckoro (cHopMHPOBAHHOCTH  3IOPOBOIO
1 Oe3omacHoro o0pa3a KHM3HHW, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3I0POBBIO
U JIp.), TPYAOBOTO (MHTEpPEC K pa3InYHbIM cepaM npodhecCHOHATBHOM I TeTbHOCTH
U JIp.), SKOJOTU4ecKoro (chopMHUPOBAaHHOCTh IKOJIOTHYECKON KYIbTYphl, TOHUMAHHUE
BJIMSHUSL  COLMAJBHO-ODKOHOMHYECKHX TIIPOIECCOB HA COCTOSIHUE  MPUPOJHON
1 COIMATEHON CPeJIbl, OCO3HAHUE TIIO0AIBHOTO XapaKTepa SKOJIOTHYECKHX MpodiieM
W Jp.) BOCHUTAHMSA, a TalkKe MPUHATHA LEHHOCTH HAYYHOTO ITO3HAHHUS
(chopMUPOBAHHOCTE MHPOBO33PEHHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ¥ OONIECTBEHHOW MPAKTHUKH, COBEPIICHCTBOBAHHE S3BIKOBOM
Y YATATSNIbCKOW KYJIBTYPHl KaK CpPEICTBA B3aUMOJICHCTBUS MEXKAY JIIOIBMH U
no3HaHuss Mupa M 1p.). IlogpoOHas wH(OpMaluMs O JIMYHOCTHBIX pe3yJibTaTax
OCBOGHHSI OCHOBHOM oOpaszoBarempHOI mporpammer  mo  @I'OC  2012r.
Y MIPEEMCTBEHHBIX JICTATN3UPOBAHHBIX TPEOOBAHHUAX K JINYHOCTHBIM pE3yJIbTaTaM
B m3MenéHHoM PI'OC 2022 r. mpuBeneHa B pa3iene 3 koaudpukaTopa.

Brmouéunpie B KHMM  EI'D  3amanmst  BBISBIAIOT — JTOCTHIKEHHE
METaNmpeIMeTHBIX W  NPEAMETHBIX  PE3YyNbTaTOB  OCBOGHUS  OCHOBHOH
00pa3oBaTeNbEHOI IPOrpaMMEBI CpeTHero oomiero oopa3zoBanus. [1py BBITOIHEHIH
3aJjaHuil, [OMHMO NpPEAMETHbIX 3HAHWH, YMEHMH, HaBBIKOB U CIIOCOOOB
MO3HABATEIbHON IEATEIILHOCTH, BOCTPEOOBAHBI TaK)Ke YHHBEpCAJbHBIE ydeOHBIE
MO3HaBaTeIbHbIE, KOMMYHUKATHBHBIE U pEryJSTHBHBIE (CaMOOpTaHH3ALUs
1 CAMOKOHTPOJIB) AEHCTBHAL.

Ot6op conepxkanust 3aganuii KMM gns npoepenus EI'D mo xumwuwm
B 2024 r. B LI€JIOM OCYILECTBIISIOT C COXPAaHEHUEM YCTaHOBOK, HA OCHOBE KOTOPBIX
(OPMHPOBATUCH JK3aMEHAMOHHBIE MOJETH MPEbIAYINUX JeT. B umcie 3Tux
YCTAQHOBOK ~ Haubonee BaXXHBIMH C METOJMYECKOH TOUKH 3pEHUsl SBISIOTCS
CIIEyIOMIHE.

KHM opueHTHpOBaHBI Ha NIPOBEPKY YCBOEHMS CUCTEMbI 3HAHUN U YMEHHUH,
(GOpMHpOBaHHE KOTOPBIX NPEIYCMOTPEHO JCHCTBYIOIIMMH IpPOTrpaMMaMH IO
XUMHH )15 00111e00pa30BaTeIbHbIX OpraHU3aIHi.

DK3aMeHAMOHHBIE BapUAHTHI 10 XMMHUU COAEPKAT 33/1aHUs, pa3InIHbIC 110
dbopMe TpeABSBICHUS YCIOBHS W BHIY TpeOyeMoro OTBETa, IO YPOBHIO
CJIO’KHOCTH, & TaKKe 110 crocobaM OLEHKH UX BbINOIIHEHUs. Kak U B mpenpiayiye
roel, 3aaanust KUM ET'D 2024 r. nocTpoeHbl Ha MaTepualie OCHOBHBIX Pa3JeioB
IIKOJIBHOTO Kypca XUMHH: OOIIEeH, HEOPraHUYeCKOW W OpPTaHMYeCcKOH, U3ydeHne
KOTOPBIX OOCCIIeYMBaeT OBJNAACHHE OOYYAIOMIMMHUCS CHCTEMOH XHMHYECKUX
3HaHUH. K uucioy I7aBHBIX COCTaBIISIONIMX 3TONW CHCTEMbI OTHOCSATCS: BEHyIIUE
TIOHATHS O XUMHUYECKOM JJIEMEHTE, BEIIECTBE M XMMUYECKOW peaKkIy; OCHOBHBIE
3aKOHBI ¥ TEOPETUYECKUE TIOJIOKEHUS XUMHUH, 3HaHUS O CHCTEMHOCTH
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U IPUYNHHOCTH XMMHYECKNX SBJICHHH, T€HE3UCE BEIEeCTB, CIIOCO0aX ITO3HAHMS
BEILIECTB.

B memsax o6ecriedeHuss BO3MOXKHOCTH JTU(G(EPCHIMPOBAHHONW OLICHKU
yueOHbIX mocTivkeHui BoITyckHIKOB KM EI'D mpoBepky OCBOEHHS OCHOBHBIX
00pa3oBaTeNBHBIX IPOrPaMM IO XMMHUH MPOBOIAT Ha TPEX YPOBHIX CIOKHOCTH:
6a30BOM, MOBBIIIEHHOM U BEICOKOM.

IMpu pazpaborke KM ocoboe BHUMaHHE OBLIO YIENEHO peaTH3aluu
TpeboBaHUH K KOHCTPYHPOBAHUIO 3aJaHUH pasnudHoro tuma. Kaxmoe 3amaHue
CTPOMJIOCH TakUM 00pa3oM, 4YTOOBI €ro CoJEepKaHHE COOTBETCTBOBAIO
TpeOOBaHUSIM K YPOBHIO YCBOCHHS yU4E€OHOTO Marepuaia u GOpMUPYEMBIM BHIaM
yueOHOI meATenbHOCTH. YUeOHBIM MaTepHan, Ha OCHOBE KOTOPOTO CTPOMIIHCH
3ajaHus, OTOMpalcs MO MPH3HAKy €ro 3HaYMMOCTH JUIA 00IIeoOpa3oBaTeIbHON
MOATOTOBKH  BBITYCKHMKOB cpefHeil MmKonel. bonblioe BHUMaHWE IpH
KOHCTPYHPOBAaHMH 33JlaHMH  OBUIO  yAENEHO YCHICHUIO IeATeIbHOCTHOMN
1 TIPaKTHKO-OPHEHTHPOBAHHON COCTABILIONIEH MX cofepkaHus. JlaHHBIH ITOIXO0J
MO3BOJIIET YCHINTh JAU(G(EepeHINPYIONIYI0 CIIOCOOHOCTh 9K3aMEHAMOHHOW
MOZIeNH, TaK Kak TpeOyeT OT OOydarolmMXCs TMOCIEA0BATEIBHOTO BBIMOTHEHHS
HECKOJIBKUX MBICIHTCIBHEIX ONEpaluii ¢ OHmopod Ha IIOHMMaHWE INPHINHHO-
CIIC/ICTBEHHBIX CBs3eH, YMEHHH 0000IIaTh 3HAHMS WM yMEHHS, B TOM UHCIE
npuoOpeTéHHBIE B IIPOLECCe  BBINOJIHEHMsS  pPEaJbHOI0  XUMHUYECKOIO
SKCTICPUMEHTA, IPIMEHATH KIFOUEBbIE TIOHATHS H AP.

4. Ctpykrypa Bapuanta KUM ET'D

Kaxaplit BapraHT SK3aMEHAIMOHHOM paOOThI MOCTPOECH 10 €AMHOMY IIJIaHY:
paboTa COCTOMT M3 ABYX YaCTe, BKIIOYAIONINX B ceds 34 3amanusl.

Yactp 1 conmepxut 28 3amaHuii ¢ KpaTKUM OTBETOM, B UX 4ucie 15 3amaHuii
06a30BOr0 yPOBHS CIIOXKHOCTH (B BAPHAHTE OHU MPUCYTCTBYIOT MOJ HOMepaMu 1-5,
10, 11, 13, 17-19, 21, 25-27) u 13 3agaHuii NOBBIIIEHHOTO YPOBHS CIIOKHOCTH (MX
MOpsIIKOBBIE HOMepa: 6-9, 12, 14-16, 20, 22-24, 28). Yactp 2 coaepkuT
6 3aJ]aHUIl BBICOKOTO YPOBHSI CIIOXHOCTU C Pa3BEPHYTHIM OTBETOM. DTO 3a/IaHUs
o HoMepamu 29-34.

OO61ue CBeIeHUs 0 pactpe/e/ICHHH 3aJJaH|i M0 YacTIM dK3aMEHAIIMOHHOU
paboThI M HX OCHOBHBIX XapaKTepUCTUKAX MpeICTaBIeHBI B Tabmuie 1.

Tabnuya 1
Pacnpeoenenue 3a0anuii no uacmsam sK3ameHayuoHHoU pabomul
YacTts Komu- | Makcu- | IIporeHT MaKCHMabHOTO MEpBUY- Twun 3apanunii
paboThl | YECTBO |MalbHBINA| HOTO Oajuia 3a BHIMOIHEHHE 3a/1a-
3aja- | mepBUY- | HUI JAHHOM TPYMIbBI OT O0IIEro

HUif  [HBI GaiT| MaKCHMaJIBHOTO TIEPBHYHOTO Oasia
3a BCIO paboTy, paBHOro 56

Yacts 1 28 36 64,3 3agaHus ¢ KpaTKHUM
OTBETOM

Yacts 2 6 20 35,7 3ananus ¢ pa3BEPHYTHIM
OTBETOM

Hroro 34 56 100
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KonmuecTBo 3amaHmit Toi mnm WMHOW Tpymmel B odmeit crpykrype KM
ompeneNeHo ¢ y4éToM cieylomux (akTopoB: a) TIYOMHBI HM3Y4YEeHUS
MIPOBEPSEMBIX IEMEHTOB COAEPKaHHs YIeOHOTO MaTreprana Kak Ha 0a30BOM, Tak
W Ha TOBBIIIEHHOM YpPOBHAX; 0) TpeOOBaHWI K IUIAHUPYEMBIM pPE3yJIbTaTaM
00y4YeHUsT — MPEJAMETHBIM 3HAHWSAM, MPEAMETHBIM YMEHHSM W BHIAM Y4eOHOMH
JIEATENILHOCTA. OJTO TO3BOJHIIO 00Jiee TOYHO OINPEACIUTh (PYHKIIMOHAIHHOE
MpeJHa3HaYeHue KaX 101 rpynmsl 3ajaHuil B crpykrype KMM.

Tak, 3aaHust 6a3068020 YPOGHsL CIOAHCHOCHU C KPATKUM OTBETOM MPOBEPSIOT
YCBOGHHE 3HAUUTENbHOro KonudectBa (43 w3 53) 3IeMEHTOB copepiKaHus
Ba)XHEHIIUX pa3leNoB LIKOJIBHOTO Kypca XuMHHU: «TeopeTndyeckue OCHOBBI
XUMun», «OCHOBBI HEOPraHWYecKOW XUMHUU», «OCHOBBI OPraHUYECKON XHUMHUUY,
«XUMUS U KU3HBY», « TUIBI pacUETHBIX 3a/1a49».

3agaHus JaHHOM I'PYNIIBI UMEIOT CXOACTBO MO (OpPMaIbHOMY ITPU3HAKY — IO
(dbopMe KpaTKOro OTBETa, KOTOPBIH 3amHCHIBAE€TCS B BUIE IOCIEIOBATEILHOCTH
mupp WIK B BHIE YHCIA C 33JaHHOW CTENEHBIO TOYHOCTH. MEXIy TeM, IO
(GOpMYJIUPOBKAM YCIOBUS OHH WMCIOT 3HAYUTEIbHBIC Pa3iIH4Msi, 4€M, B CBOIO
ouepesb, ONPEAEISIOTCS Pa3iuyMsi B IOMCKE BEPHOTO OTBETa. JTO MOTYT OBITh
3aJ]aHus C €OUHBIM KOHTEKCTOM (KaK, HampuMep, 3a1anusi 1-3) ¢ MHO)KECTBEHHBIM
BBIOOpPOM, a TaKKe 3aJlaHHs Ha YCTAHOBJICHHE COOTBETCTBHS MEXIY MO3WIHSIMHU
IBYX MHOXecTB. Kaknoe 3amanue 6a30BOT0 YPOBHS CIOKHOCTH HE3aBUCHMO OT
¢dopmara, B KOTOPOM OHO MPEICTABICHO, OPHEHTHPOBAHO HA TPOBEPKY YCBOCHHUS
OITHOTO WM HECKOJBKUX DIIEMEHTOB CONEp)KaHUs, OTHOCSAIINXCS K ONHOH TeMe
Kypca. OJJHAKO ATO HE SIBISETCSA OCHOBAaHHEM JUIS TOTO, YTOOBI OTHECTH JaHHBIC
3aJaHusl K KaTeropuu JErkWX, He TpeOylomuX OcOoOBbIX  yCHIMH — AJIs
(GbopMyIIMpOBaHUS BEPHOTO OTBeTa. HampoTuB, BBEIMONHEHHE JIO00TO M3 ITHUX
3aJaHuil  TpeanojaraeT  Oo0sA3aTENbHBIA W TIIATEIBHBIA  aHAU3  yCJIOBUS
Y MPUMEHECHNE 3HAHUI B CHCTEME.

3amaHusl no6bIWEHHO20 YPOGHS CIOKHOCTH C KPaTKUM OTBETOM, KOTOPBIi
YCTAaHABJIMBACTCSl B XOA€ BBINONHEHMS 33/aHMs W 3alUCHIBACTCS COTJIACHO
YKa3aHUSM B BHJE OTNPENCIIEHHON MOCIEI0BATEILHOCTH TU(p, OPHEHTUPOBAHBI Ha
IIPOBEPKY ~ YCBOEHMSI  OOs3aTENbHBIX  DJIEMEHTOB  COJCP)KaHUS  OCHOBHBIX
00pa30BaTeNbHBIX MPOrPaMM 10 XUMHUHM HE TOJBKO 0a30BOTO, HO U YIIIyOJIEHHOTO
ypoBHs. B cpaBHeHHH C 3aMaHUSMH TPENBIAYIIEH TPYIIIEI OHH MPEeIyCMaTpUBAIOT
6bINONHeHUe OOTBILIET0 pa3HO00pa3usl IeHCTBUN B CUTYyalWH, MPeyCMaTpUBatOIIeH
NIPUMEHEHNE 3HAHUM B YCIOBHAX OOJBLIOrO OXBaTa TEOPETHUECKOTO MaTepHana
W IPaKTHYECKUX yMEHHWH (HampuMmep, Uil aHaln3a XUMHYECKHX CBOMCTB
HECKOJIbKUX KJIACCOB OpPTaHMYECKUX WM HEOPraHMYeCKHX BEIECTB), a TaKKe
cpopmupoeanHocmy yMEHUI CHCTEMAaTH3UpOBaTh M 0000LIATh MOIy4YEHHBIE
3HAHUS.

B sKx3aMeHanMoOHHOM padoTe MPEAIOKEHA TOJIBKO OTHA PA3HOBUIHOCTD ATHX
3aJaHuil: Ha YCTAHOBIICHWE COOTBETCTBHS MO3HIIMH, MPEACTABICHHBIX B JIBYX
MHOXECTBaX. DTO MOXeET ObITh COOTBETCTBUE MEXIY: Ha3BaHUEM OPTaHHMUYECKOI'o
COCITMHEHHSI ¥ KJIACCOM/TPYIION, K KOTOPOMY(-0if) OHO MPUHAICIKHUT; (HaKTOPOM,
BIMSIONIMM Ha COCTOSHHE XHMHUYECKOTO paBHOBECHS, W HANPABICHUEM €ro
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CMEIICHUs; MCXOJHBIMU BEIIECTBAMH W TPOIYKTaMH PEAKIUU MEXIy STHMHU
BEIIECTBAMH; Ha3BaHHEM WIM (OpMYJIOH COMM M NPOAYKTAMH, KOTOpBIE
00pa3yroTcss Ha WHEPTHBIX 3JEKTPOAAX MPH DJIEKTPOJH3e €€ BOAHOTO PacTBOpA,
U T.I.

Jns oumeHkM c(hHOPMHUPOBAHHOCTH HHTEUICKTYyalbHBIX yMEHHH Ooiee
BBICOKOT'O YPOBHS, TAKUX KaK YMEHHS YCMAHAGIU8AMb TPUIUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY OTHCNBbHBIMH DJEMEHTaMH 3HAaHWW (HampuMep, MeXIy COCTaBOM,
CTPOCHHEM M CBOMCTBAMHU BEIIECTB), POpMYIuUpo8ams OTBET B OIPEHEIEHHON
JIOTUKE C apryMEHTAalMeil CIeNaHHBIX BBIBOJOB M 3aKIIOUCHHUI, HMCIOJIB3YIOTCS
3aJJaHus BBICOKOTO YPOBHS CJIOKHOCTH € Pa3BEPHYTHIM OTBETOM.

3amaHus ¢ pasgépHymuiM  omeéemom, B OTIAMYHE OT 3aJaHuid JBYX
MpPeABIAYIINX THIOB, IPEIyCMaTPHBAIOT KOMIIEKCHYIO IPOBEPKY YCBOCHHS Ha
yriyOJaEHHOM YpOBHE HECKOJBbKHX (ABYX M 0oJiee) 3I€MEHTOB COACP)KaHHUS M3
Pa3NUYHBIX COAEpKaTelIbHBIX OJ0KOB. OHM MOAPA3AEIAIOTCS Ha CIeIyIoLue
Pa3HOBUIHOCTH:

— 3aJaHus, NPOBEPSIOIINE YCBOCHHE BaKHEHIIMX 3JIEMEHTOB COJCPIKAHMS,
TaKkuX, HampuMmep, KaK «OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKLIUMY,
«peaKIuu HOHHOTO OOMEHAY;

— 3aJaHusd, IPOBEPSAIOIINE YCBOCHHE 3HAHHWH O B3aMMOCBS3M BEINECTB
pasNMYHBIX KJIAacCOB (Ha TpHMepax IPEBPAIICHHA HEOPraHWYECKHX
Y OPTaHUYECKHX BEILECTRB);

— pacu€THbIE 3a1a4H.
3ajaHus ¢ pazeépHymulM  OmeemoM OPUEHTHUPOBAaHBl Ha IIPOBEPKY

CIEIYIOINX YMEHHH:

—  00vAcHAmMb OOYCIOBIEHHOCTh CBOHCTB W TIPUMEHEHHS BEIIECTB HX
COCTaBOM M CTPOCHHUEM, XapaKTep B3aUMHOTO BIHSHUS aTOMOB B MOJICKYJIaX
OPTraHWYECKHX COCANHEHHH, B3aHMOCBS3b HEOPIaHMICCKUX M OPTaHUIECKHX
BEILECTB, CYIIHOCTb M 3aKOHOMEPHOCTb MNPOTEKaHUS H3YYEHHBIX THUIIOB
peaxIuii;

—  npo6odums PACYETH YKAa3aHHBIX (DHU3MUECKUX BEJIMUYHH II0 MTPEACTABICHHBIM
B YCIOBUM 3aJaHUSl JAHHBIM, a TaKKe KOMOHWHHMPOBAaHHbIE Pacy€Thl IO
YPaBHEHUSM XUMUYECKUX PEAKIIHH.

5. Pacnpenenenue 3axanmii Bapuanta KHM EI'D mno coaepxkanuio,
NnpoBepsieMbIM  pe3y/ibTATAM  OCBOeHUSI OCHOBHOIi  00pa3oBaTesIbLHOI
NMPOrpaMMBbI CpPeIHEro 001ero 00pa3oBaHusa

[Ipu ompenenennn xonuyectBa 3anannii KM EI'D, opueHTHpoBaHHBIX Ha
MIPOBEPKY YCBOEGHHUSI YYEOHOTO MaTepHaia OTAEIbHBIX OJOKOB / COAepKaTeIbHBIX
JIMHUHN, YIUTHIBAJICS MPEXkK/IE BCEro 00bEM, 3aHUMAaeMBblii MU B COICPIKaHUU Kypca
xuMuH. Hampumep, npuHATO BO BHUMAaHHUE, YTO B CHCTEME XMMHYECKHX 3HAHMH,
Ba)XKHEHIyI0 pOJIb B TOATOTOBKE BBIIYCKHUKOB  3aHUMAIOT  3JIEMEHTHI
coxepxarenbHOro Onoka «Teoperndeckne OCHOBBI XuMmum». Ilo 3ToH mpuunHe
CyMMapHast I0JIs 3aJJaHUH, TPOBEPSIOMINX YCBOCHHE €ro COAEPKAHHS, COCTABHIIA
B 5K3aMCHAIIMOHHOH pabore 38% oT oOmero KommuecTBa BCEX 3aJaHUI.
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[IpencraBnenne o pacnpeneleHUH 3aJaHUNA 1O BCEM
OJioKaM / coiepIKaTeNbHBIM TUHHUSIM JaéT Tabnuna 2.

COOCPKATCIIbHBIM

Tabnuya 2

Pacnpeodenenue 3a0anuii 5K3aMeHayUOHHOU pabomvl NO COOEPIHCAMETLHBIM
b0Kam / cooepacamenbHbiM TUHUSAM KYPCa XUMUU

CopeprxatenbHble 010KkH /

KosnuecTBO 3a1aHMi B 4acTIX

padoThI

cozepKaTebHbIC THHIUN
P Bcst pabota

YacTs 1

Yactb 2

1 | TeopeTuueckue OCHOBbI XHMHU: COBPEMEHHEIC 13
MpeCTaBICHUsI O CTpoeHHH atoma, Ilepmoandec-
kil 3akoH ¥ I[lepmogmdeckass cucTeMa XHMHYEC-
kux snemeHtoB [[.M. MenneneeBa, XuMUYECKas
CBSI3b M CTPOCHHE BELIECTBA; MHOroobpasue
¥ 0COOEHHOCTH NMPOTEKAHHSI XUMHIECKUX peaKknuit

11

2

2 | OcHOBBI HEOPraHMYecKoii XMMHH: KilacCu(H- 7
KalUsd M HOMEHKIATypa, OCOOEGHHOCTH COCTaBa,
CTPOEHUsI, XUMHYECKHE CBOHCTBA M I'€HETHYECKas
CBsI3b BEIIIECTB PA3IMYHbIX KJIACCOB

3 OCHOBBI OPraHU4YecKoil XMMHMM: KiaccupuKaIms 6
1 HOMEHKJIATypa, OCOOCHHOCTH COCTaBa U CTpOe-
HHUsS, XAMHUYECKUE CBOMCTBA M I'CHETUYECKas CBI3b
BEIIECTB PA3IMYHBIX KJIACCOB

4 XuMusi M KHU3Hb: OKCIIEPUMEHTAJIBHBIE OCHOBBI 2
XHUMUH, 06ume IIPEACTAaBJICHUS O ITPOMBIIIJIEHHBIX
crocodax NOJYyUCHUA BKHEUIITNX BEIIECTB

5 | Tunbl pacyéTHBIX 32124 6

4

2

Hroro 34

28

6

CootBerctBue cojaepxkanuss KM EI'D o0mum mensM oO0ydeHHS XUMHHU
B Cpe/Hei mKoJe 00ecreynBaeTcs TeM, YTO IpeiaraeéMble B HUX 3aIaHUs HapsAy
C YCBOGHHMEM DJJIEMEHTOB COJICpPXKaHHS TPOBEPSIOT OBJIAJCHUE OIPEACIEHHBIMU
YMEHUSIMA U CHOCO0AMHU JCHCTBHIA, KOTOPhIe OTBEYAIOT TPEOOBAHHUAM K YPOBHIO
MOATOTOBKH BBIIYCKHUKOB. [IpencTaBieHne 0 pacripeaeieHu 3aJaHuil [0 BHIAM

IPOBEPSEMBIX YMEHHUI U criocobam aeicTBui faét Tabmmma 3.

Tabnuya 3

Pacnpedenenue 3a0anuii no sudam npogepsemvix yMeHuil u cnocobam oeticmeuil

Crienn¢uxanus KUM EI'D 2024 r.

XUMUS, 11 xmace
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No

OCHOBHBIC YMEHHUS M CIIOCOOBI JICHCTBUI

KonnuectBo 3a/IaHUH B 4aCTIX pa60TI:I

Bcs pabora

Yacts 1

Yacts 2

1.3

HPE/ICTABICHUS O MEXaHU3MaX XHMHYECKUX peak-
IUi, TepMOAMHAMUYECKHX M KHHETHYCCKHX 3a-
KOHOMEDHOCTSX HX IPOTEKaHHSA, O XHMUYECKOM
paBHOBeCHH; OOIIMX HAyYHBIX NPUHIHUIAX XUMH-
YeCKOro MPOM3BOACTBA (Ha IPUMepe MPOU3BOACTBA
CepPHOH KMCIOTBI, aMMHaKa, METaHOIa, Iepe-
paboTKH HeTH)

3

3

C¢opMHpPOBAHHOCTL YMEHHIA:

2.1

Hasvieamwb n3ydyeHHbIe BEIECTBA 10 TPUBUAIBLHON
WJIA MEXKITYHAPOJHOH HOMEHKIIATYpe

2.2

Onpedensimv/knaccuguyuposamy: BaICHTHOCTb, CTe-
MIEHb OKHCIICHHS XMMHYECKUX SJIEMEHTOB, 3apsiibl
HOHOB; BHJ XMMUYECKHX CBs3¢fl B COEIMHEHHSX
1 T KPUCTAUIMYECKON PEMIETKH; XapakKTep Cpeibl
BOJIHBIX PAaCTBOPOB BEIIECTB; OKUCIMTEIb M BOC-
CTaHOBHTEJIb; MPUHAIEKHOCTb BELIECTB K Pasivy-
HBIM KJIACCAaM HEOPTaHMYECKHX M OPraHHMYeCKHX CO-
€/IMHeHMi1; TOMOJIOTY U U30MEPbl; XUMHYECKHE Peak-
LMY B HEOPraHMYECKON M OpraHM4eckod XuMuu (1o
BCEM M3BECTHBIM KJIACCH(DMKALOHHBIM IPH3HAKAM)

23

Xapaxmepusoeamy: s-, p- W d-31EMEHTBL 110 HX
nonoxenuto B Ileproanyeckoii cucreme JI.M. Men-
JienieeBa; OOIIMe XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COEAMHEHUH, CBOMCTBA
OTHENBHBIX NPEACTABUTENCH 3TUX KIIACCOB; CTpOE-
HUC U XUMUYCCKUEC CBOﬁCTBa I/I3y‘{eHHBIX OPFaHI/I-
YECKMX COCAMHEHUHN

KosnuecTBo 3a1aHuii B 4acTsIX paGOTLI

24

O0vsicHsimb: 3aBUCUMOCTh CBOWCTB XHMHYECKHX
9JICMEHTOB M HX COCJAMHCHWH OT TIOJIOKCHHUS
anementa B Ilepmomndeckoit cucreme [I.11. Men-
JienieeBa; MPHUPOAY XHMHUYCCKOH CBsI3U (MOHHOIA,
KOBQJICHTHOM, METaJUTMYeCKOH, BOJOPOIHOW); 3a-
BUCHMOCTDH CBOﬁCTB HeOpFaHI/I‘IeCKl/IX " opra-
HUYECKHX BEMIECTB OT UX COCTaBa U CTPOCHHS;
CYIITHOCTh M3yYCHHBIX BU/IOB XUMHUECKHX PEAKIH
(PMEKTPONIUTUIECKOH  TUCCOLHMALUK,  HOHHOTO
00MEHa, OKHCIIHTETbHO-BOCCTAHOBUTEIBHBIX) U CO-
CTaBIATh HMX YPAaBHEHHUS; BIMSHHE Pa3THIHBIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOH peakLu U Ha
CMEIICHUE XUMHUYECKOTO PABHOBECHS

2.5

Cocmaénsams ypaBHEHHS XUMUYECKUX PEaKIUH
1 pacKpbIBaTh UX CYIIHOCTb

Ne OCHOBHBIC YMEHHS M CIIOCOOBI ISHCTBUIA Bos patota | acrs 1 ‘ Yacrs 2
1 Biiagenune cucreMoii XMMHYeCKHX 3HAHMIA, KOTOPasi BKJIKOYAeT:
1.1 | BaxHeHIIME XMMHUYECKUE TOHSATHUS, OCHOBHBIC 2 2
3aKOHBI U TEOPHU XUMHUHU
1.2 | daxTomormyeckue CBEICHUS O CBOWCTBAX, COCTABE, 2 2

TIONTy4YC€HUHU U 0e30MacHOM HCITIOJIb30BAHHH BaK-
HEeWIINX HEOPraHMYCCKUX U OpPraHUuYCCKUuX BE-
ECTB B 61>ITy u npaKTqucxoﬁ JACATCIIBHOCTH
YCJIIOBCKA

© 2024 denepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHUst U HAYKU

2.6

Inanuposams/nposooums: 3KCIEPUMEHT TI0 TI0Iy-
YEHUIO W pPaCcIiO3HaBaHUIO BaKHEHIITNX HEopra-
HHUYCCKUX U OPraHUYCCKUX COCL[MHCHPII‘/‘I C y‘léTOM
MPUOOPETEHHBIX 3HAHWI O TpaBWiIax Oe3omacHOU
paboThl ¢ BelecTBaMH B J1abOpaTopuu U B OBITY;
BBIYUCIICHHS 110 XMMHYECKMM (OopMyiaM U ypas-
HEHUSIM
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Ne OCHOBHBIC YMEHHUS M CIIOCOOBI JICHCTBUI Kouectso sajiatnii B 4acTax padotel
Bcs pabora Yacrts 1 Yactp 2

2.7 | Ocywecmename yerenanpasiennvlii. NOUCK XUMH- 1 1

4ecKoil MH(pOpMALMKd B Pa3IMYHBIX HMCTOYHUKAX

(Hay4Has 1 yueOHO-HAy4HAs TUTEPATypa, CPEACTBA

MaccoBoil nHpopManuu, cetb IHTepHET U ApyTHe),

KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYIO HH(OP-

MaIIHIO, TepepabaThIBaTh €¢ U HCIOIb30BaTh B CO-

OTBETCTBHUH C ITOCTaBJICHHON y4eOHO! 3a1aueit

Wroro 34 28 6

Pacnipenenenue 3anmanmii Bapmanta KM EI'D mo conepkaHuro, BUaaMm
YMEHHHA U criocobam JelcTBUi Oosiee MmoApoOHO OMUCaHO B 0OOOIIEHHOM IUIaHe
Bapuanta KM EI'D 2024 r. no xumuu (cm. [Tpunoxenwue).

6. Pacnipenesnenue 3anannii Bapuanta KUM EI'D no ypoBHAM ci10KHOCTH
Pacnpenenenne 3amanmit KM 1o ypoBHAM CIOXXHOCTH — MPHUBEACHO
B Tabnure 4.

Tabnuya 4
Pacnpedenenue 3a0anuii no ypogHsam ciodcHOCmu
VYposeHb KommaectBo | MakcuMasbHBIH [IporieHT MakCHMaTbHOTO HEPBUYHOTO
CII0KHOCTH 3a7aHui HepBUYHbIN Oann | Oania 3a BHIIOJIHEHHE 3aJaHNH JAHHOTO
3a7aHui YPOBHS OT OOIIEr0 MaKCHMaJIbHOTO
MIEpBUYHOTO Oajuia, paBHOTO 56
BazoBsrit 15 15 26,8
TIoBBIIIEHHBII 13 21 37,5
Bricokuii 6 20 35,7
HWroro 34 56 100

7. I1ponoJKUTETbHOCTDh IK3aMeHa
OOmas TMPOROIDKUTENIFHOCTh  BBHIIOJIHEHUS 9K3aMEHAlMOHHOW  pabOThHI
cocrapisieT 3 yaca 30 MuHyT (210 MUHYT).

8. lonoJHUTe/NbHBbIE MATEPUAJILI M 000PYI0BAHUE
IlepeueHb NONOIHUTENBHBIX MAaTEPUAIOB U O00OPYNOBAHUS, UCIIOJIB30BAHUE
KOTOpBIX paspewmieHo 1npu mnposedeHun EI'D, yTBepkaaercs NpHUKa3oM
Munnpocsemenust Poccun n PocodpHanzopa.
K kaxkxmoMmy BapHaHTy 3K3aMEHAI[OHHOH pabOTHI IIPHIIATaloTCs CIIeIYIOIIHe
MaTepuaibl:
— Ilepuonndeckas cucrtema xumuueckux eMeHToB .M. Menneneesa;
— TabnuIa pacTBOPUMOCTH COJICH, KUCIIOT U OCHOBAHU B BOJIC;
— DIEKTPOXUMUYECKUN Psi HAMPSHKEHUN METAIIOB.
Bo Bpemst BHIIOJIHEHUS 3K3aMEHAIIOHHON Pa0OTHI MO XMMHH Pa3peIacTCs
HCIIOJIb30BaTh HEMIPOTPAMMUPYEMBIN KaJIbKYJIATOP.
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9. CucTema OlIeHMBAHUS BHINOJIHEHUS OT/IeJbHBIX 3aIaHUM
M IK3aMeHAIMOHHOI padoThI B L[eJIOM

OneHrBaHUE MPABUIBHOCTH BBIMOTHEHUS 3aTaHUM, MPeayCcMaTpHBAIOMINX
KpaTKUH OTBET, OCYIIECTBIIACTCS C HCIIOJIB30BAHHUEM CIICIUANIBHBIX aIllapaTHO-
IIPOrPaMMHBIX CPE/ICTB.

[IpaBunpHOE BBIMONHEHHE KaXAOro W3 3amanmii 1-5, 9-13, 16-21, 25-28
omeHuBaercst 1 OautoM. 3amaHue CUMTAETCS BBITIONHEHHBIM BEPHO, €CIIA OTBET
3anucaH B TO (opMme, KOTOpas yKa3aHa B MHCTPYKIMH 110 BBITIOJHEHHIO 3aaHNUs,
M TOJHOCTEHIO COBITAIA€ET C 3TAJIOHOM OTBeTa. B oTBeTax Ha 3amanms 1, 3,4, 11, 12,
13, 17, 18 nopsi1oK 3aliucy CUMBOJIOB 3HAUEHUS HE UMEET.

[IpaBusbHOE BBINTOTHEHWE KaXKAOTO W3 3amaHuii 6, 7, 8, 14, 15, 22, 23, 24
oueHuBaercs 2 OamaMu. 3aJaHue CUMTAETCSl BBIIOJHEHHBIM BEPHO, €CIM OTBET
3amucad B TOH (opMe, KOTopasi yKa3aHa B MHCTPYKIMHU 10 BBHIMOJHEHHUIO 33JaHUS,
Y TIOJIHOCTBIO COBIIAJIA€T C ATAJOHOM OTBETA: KaXKIbIii CUMBOJ B OTBETE CTOWUT Ha
CBOEM MecCTe, JIMIIHHE CUMBOJIBI B OTBETE€ OTCYTCTBYIOT. Bhicramnsercs 1 Gai,
ecnd Ha 1000 OFHOM TMO3WIMH OTBETa 3allMCAH HE TOT CHUMBOJI, KOTOPBIN
MIPE/ICTaBJIEH B ATANIOHE OTBeTa. Bo BCex Apyrux ciydasx BbIcTaBisiercs 0 Gasos.
Ecnu xonmmyecTBO CHMBOJIOB B OTBETE O0IbIle TpeOyeMoro, BeicTaBiseTcs (0 0auioB
BHE 3aBHCHUMOCTH OT TOTO, OBLIIM JIM YKa3aHbl BCE HEOOXOIUMBbIE CUMBOJIBI.

Pa3BépHyThIe  OTBETHI HPOBEPSIIOTCS MO  KPUTEPUSAM  DKCIEPTaMH
IpeIMETHBIX KOMHCCHI cyOBekToB Poccniickoit deneparmn.

3ananus yacty 2 (¢ pa3BEPHYTHIM OTBETOM) IPEAYyCMaTPUBAIOT IPOBEPKY OT
JIBYX J10 NATH 3JEMEHTOB OTBeTa. 3aJaHusl ¢ Pa3BEPHYTHIM OTBETOM MOTYT OBITh
BBITOJTHEHBl  BBIMMYCKHUKAaMH  Pa3MUYHBIME  crocobamu. Hanmume kakaoro
TpeOyeMoro 3JeMeHTa OTBEeTa OLEHHBaeTcs | OaiioMm, MO3TOMY MaKCHMallbHast
OIICHKAa BEPHO BBIMOJHCHHOIO 3aJlaHHs COCTaBIsSeT OT 2 J0 S5 OaioB: 3a
BbINOJIHEHUE 3ananuii 29 u 30 MOXXHO MOJYy4YyuTh TO 2 Oayijia; 3a BBINOJHCHHE
saganuii 31 u 34 — mo 4 Oaia; 3a BBINOJHEHME 3amaHus 32 — 5 0amioB; 3a
BEIMONTHEHUE 3aianust 33 — 3 Oamra. TIpoBepka BBITIONHEHHS 3aJaHUN HacTH 2
OCYILECTBIISIETCS] HA OCHOBE MO3JIEMEHTHOIO aHAIN3a OTBETa yYacTHHKA HK3aMeHa
B COOTBETCTBUH C KPUTEPUSIMH OLICHUBAHUSI BBITIOJTHEHUS 3a/IaHMS.

B cooreerctBuu ¢ IlopsaxkoM NIpoBedeHUS TOCYNapCTBEHHOW HTOrOBOM
aTTecTalliyd 1O 00pa3oBaTeNbHBIM IMpPOrpaMMaM CpedHEro oOmero oOpa3oBaHUs
(npukaz Munnpocemenuss Poccuu u PocoOpnanzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBan MunroctoMm Poccuu 15.05.2023 Ne 73314)

«81. IIpoBepka SK3aMEHAMOHHEIX PA0OT BKIIIOYACT B ceOs:

1)  mpoBepKky M OLEHMBAaHHE NPEIAMETHBIMH KOMHCCHUSIMH OTBETOB Ha
3amanus KUM s nposenenust EI'D ¢ pa3BEpHYTHIM OTBETOM <...>, B TOM YHUCIIC
YCTHBIX ~ OTBETOB, B COOTBETCTBHH C KPHTEPUSMH OIICHUBAHUSA IO
COOTBETCTBYIOIIEMY YYE€OHOMY MpEAMETY, pa3paboTKa KOTOPBIX OPraHU3yeTCs
Poco6pranzopom! <...>

! Yactp 14 crateu 59 @epmepanshoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpasosanuu B Poccuiickoit

Deneparm».
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ITo pe3ynbpTaTtam nepBoil ¥ BTOPOH IPOBEPOK HKCIEPTHI HE3ABUCUMO APYT OT
Jpyra BBICTAaBISIOT MEpBUYHbIE OalTbl 3a Kaxablil oTBET Ha 3amaHus KMM mns
nposeaenust EI'D ¢ pa3BépHyThIM OTBETOM <...>

B ciaygae cCymecTBEHHOTO pacXOXKAEHHS B IIEPBHYHBIX  Oajliax,
BBICTaBJIEHHBIX ~ JBYMS  OKCIEpPTaMH, Ha3HadyaeTcs  TPeTbsi  IIPOBEpKa.
CyllecTBeHHOE pPacXOoXKIEHHE B NMEPBHUYHBIX Oa/laX OMNpeNeNIeHO B KPUTEPHUsX
OLICHWBAHUS MO COOTBETCTBYIONIEMY Y4eOHOMY NpeIMeTy, pa3paboTka KOTOPBIX
opranu3zyetcs PocoGpHag3opoM.

OKCIepTy, OCYILECTBISIOIIEMY TPEThIO IPOBEPKY, IPEAOCTaBIAETCS
uHopMalMsd O TepBUYHBIX OainaX, BBICTABIEHHBIX OKCIIEpPTaMHU, paHee
MPOBEPSABIINMH SK3aMEHAIMOHHYIO PaboTy».

1. CyIIecTBEHHBIM ~ CYHTACTCS  PAaCXOXKICHHE MEXIy Oammamy,
BBICTAaBICHHBIMH TIEPBBIM M BTOPBIM JKCIIEpTaMH, Ha 2 uiau Oonee Oamna 3a
BBINIOJIHEHUE JItoOoro W3 3amaHuii 29-34. B 3TOM ciyuyae TpeTud 3KCHepT
IIPOBEPSIET OTBETHI TOJNBKO HA T€ 3a/1aHMsl, KOTOPhIE BBI3BAIM CTOJIb CYILIECTBEHHOE
PacxoxJICHHUE.

2. PacxoxeHue B pe3yibTaTaX OLEHHBAHHSA ABYMs SKCIIEpPTaMHU OTBETa
Ha OAHO W3 3ajaHuil 29-34 3akmrouaeTcs B TOM, YTO OAMH 3KCIEPT yKaszal Ha
OTCYTCTBHME OTBETA HA 33JaHUE, a JPYTOd BHICTABUII 32 BHIIOJIHEHUE 3TOrO 3a1aHUs
HeHyJIeBoH Oayul. B 3ToM ciydae TpeTui SKCHEpT MPOBEpseT TOIBKO OTBETHI Ha
3amanus (M0 BCEM KPUTEPHUSM OILICHUBAHUS JTAHHOTO 3af[aHWs), KOTOpbIC ObUIN
OLIEHEHBI CO CTOJIb CYLIECTBEHHBIM pacXoxJaeHueM. CUTyaluu, B KOTOPBIX OAUH
9KCTIEPT yKa3aJl Ha OTCYTCTBHE OTBETAa B 3K3aMCHAMOHHOW paboTe, a BTOPOH
SKCNIEPT BBICTABUJI HYJIEBOH Oalll 3a BBINOIHEHUE ATOTO 33JaHUs, HE SABIAIOTCA
CHTYaIUsMH CYIIECTBEHHOTO PACXO0XJCHUS B OLICHIBAHHN.

MakcuMalTbHBIH  TTEPBHYHBIA 0ajul 3a BBINOJHEHHE OK3aMEHAIMOHHOM
paboTel — 56.

Ha ocHoBe pe3ysbTaTOB BBINOTHEHUS BCEX 3alaHUil PabOThI OIPeaeIsIOTCS
HepBUYHBIE Oa/UIbl, KOTOPBIE 3aTeM IepeBOAATCS B TecToBble mo 100-0ammbHON
HIKae.

10. U3menenns B KUM EI'D 2024 roaa B cpaBHenun ¢ KUM 2023 rona

UzmeneHus cTpyKTyphl pabOTHl OTCYTCTBYIOT.

U3menén ypoBeHb ciokHocTd 3anmaHuit 20 m 28: B 2024 r. yka3zaHHBIC
3a7aHus Oy IyT MPeACTaBICHbl Ha MOBBIIIEHHOM YPOBHE CIIOKHOCTH.

B 1enoM mnpuHATHIE W3MEHEHHs B OSK3aMEHAIMOHHOW padote 2024 r.
OpPUCHTHPOBAHBI HA TOBBIMICHHE OOBEKTUBHOCTU IMPOBEPKU CHOPMUPOBAHHOCTH
psifa BaKHBIX METAINPEIMETHBIX YMEHHUH, B INEPBYIO O4epeldb TaKHX, KaK aHaJIU3
TEKCTa YCIOBHS 3a/aHusi, TpeoOpa3oBaHHWe WHPOpPMALMU W3 OAHOH (OpMBbI
B IPYTYI0, KOMOWHHPOBAaHNE aHATUTUYECKONW M PACUETHON NESATEIHHOCTH, aHAJIN3
COCTaBa BEIIECTB U IPOTHO3 BO3MOXKHOCTH IPOTEKAHUsI PeakLuil MExXJy HHMHU,
MOJIETUPOBAHHUE MIPOLIECCOB U ONKCAHUE IPU3HAKOB UX MPOTEKAHUS U JIp.
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Ipunooicenue

O0600wménnblii nian sBapuanta KUM EI'D 2024 roxa
no XUMHNHN

Vcrosp3yroTes ClleAyoLre yCIOBHbIE 0003HAUYCHHS.
Ypoenu cnoxcnocmu 3adanuii: b — 6aszoswiii; 11— nosviwennulil; B — evicokuii.

Howmep ITpoBepsieMble 21€MEHTBI Kogsr mpo- | Kogst | Ypo- | Makc. | Ilpu-
3aza- CoIepKaHUA BEpACMBIX | TpeOO- | BeHb |0aiul 3a] MEpHOE
HUS DJIEMEHTOB | BaHUH | CJIOXK- |BBINOJ-| BpeMs

coziepxKa- HOCTHU | HEHHE | BBIIIOJI-
HUS TI0 3ama- | 3aj1a- | HEHHA
KOIH- HUS HUS |3aaHHA
(dukatopy (MuH.)
Yacrs 1
1 CoBpeMeHHast MOJENb CTPOGHHSA  aToMa. 1.1 5 b 1 2-3
PacnipenienieHne 3JEKTPOHOB MO SHEpPreTHyec-
kuM ypoBHAIM. Knaccudukamus XuMHYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHMS SHEpre-
TUYECKHX YpOBHEH aroMoB (s-, p-, d-die-
MeHTOB). OCHOBHOE M BO30YXIEHHOE CO-
CTOSIHHSL aTOMOB. OIJICKTPOHHas KOH(Ury-
pamus atoMa. BaJleHTHBIE JJIEKTPOHBI
2 Ilepuoanyeckass cucreMa XHUMHUYECKUX 3Jie- 1.2 6 b 1 2-3
mentoB JI.M. MenneneeBa. ®Dusnueckui
cmeicn ITepuoanyeckoro 3akona JI.M. Menge-
neeBa. [IpHauHBI 1 3aKOHOMEPHOCTH M3MEHE-
HHS CBOMCTB JJIEMEHTOB M UX COEIMHEHHH 110
nepuojaM M TIpynmaM. 3aKOHOMEPHOCTH
B M3MCHCHUH CBOMCTB IIPOCTHIX BEIIECTB,
BOJIOPOAHBIX COEIMHEHHH, BHICHINX OKCHIOB
U TUJIPOKCUIIOB
3 ONeKTpOOTPUIIATENBHOCTS. Banentnocts. 1.3 2.1 b 1 2-3
CTerneHb OKHUCIICHUS
4 Bubl XMMUUECKO# CBsA3U (KOBAJICHTHAS, HOH- 1.4 2.1 b 1 2-3
Hasg, MeTaJuIMduecKas, BOAOPOJIHAs) M Mexa-
HU3MBI e€¢ 00pa3oBaHus. MeXMOJIeKyIIpHbIE
B3anMozeiicTBus. BemecTBa MoJeKyJIsIpHOTO
U HEMONEKYJSPHOTO  CTPOCHHUsS.  Twmbl
KPHCTAJUIMYECKUX PEIETOK. 3aBUCHMOCTh
CBOICTB BEIIECTB OT TUIA KPUCTAJUIMYECKOM
peméTku
5 Knaccudukamnuss HEOpPraHMYECKHX BEIIECTB. 2.1 4.1 b 1 2-3
HomenkiaTtypa HEOpPraHHUECKHUX BEIECTB
6 XWMUYECKHE CBONCTBA BaKHEUIIIMX METaJI- 2.2, 2.1,12 II 2 5-7
0B (HATPHA, KU, KalbIHii, MATHUA, aJTro- 2.3,
MHHHH, IUHK, XPOM, XKEJe30, MeJb) U UX CO- 2.5,
exuneHnit. O0mme crocoOb! Moy YeHUs 1.9

MCTaJlJIOB.
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XUMHUYECKHE CBOMCTBA BaXKHEHUIITUX HEMEeTal-
710B (TaJIOre€HOB, Cepsl, a30Ta, (ocdopa, yrie-
po/ia ¥ KpeMHHs1) U UX COCAUHCHUI (OKCHIIOB,
KHCIIOPOACOAEPIKAIINX KHCIOT, BOZOPOJHBIX
COCJIMHEHUI ).

Dnekrponutnieckas gucconuanus. CUIbHbIC
u crnabsre anekTponuThl. Cpena BOAHBIX pac-
TBOPOB BELICCTB: KUCJasi, HEUTpaibHas, Iie-
noyHasi. CTerneHb JuccolMalii. Peakuuu
HOHHOTO OOMEHa.

Wnentndukauus HEOPraHUYECKUX COCHUHE-
Huii. KadyecTBeHHbIE peakiuy Ha HEOPraHu-
YECKHE BEIIECTBA U HOHBI

Howmep
3aj1a-
HUS

IIpoBepsieMBIE SIEMEHTHI
conepKaHUs

Kozp! po-
BEPSEMBIX
DJIEMEHTOB
copiepiKa-
HHS 110
KOJIH-
¢uxaropy

Kompr
Tpebo-
BaHHI

Ypo-
BEHb
CIIOXK-
HOCTH
3aj1a-
HUA

Makc.
0auL 33|
BBIIOJI-
HEHHUE
3aza-
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IIpu-
MepHoe
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BBITIOJI-
HEHUs
3a1aHus
(MuH.)

KOW CBA3U. O- U T-CBA3U. sp°-, sp’-, sp-
THOpHIM3aIUK OpOUTaIeH aTOMOB Yriepoja.
3aBUCHUMOCTB CBOICTB BEIIECTB oT
XMMHYECKOTO CTPOEHUsI MoJieKy. I'omornorn.
TI'omonoruueckuii psan. M3omepus u n30Mepsl.
[lonsTe o0  (QYHKOMOHAIBHOM  TpymIe.
OpuenTannoHHbIe YO GEKThI 3aMeCTHTENeH

XUMHYECKHE CBOWMCTBA BAKHEUIIMX MeTaj-
JIOB (HATpHH, KalIWi, KaJIbIUHA, MarHUH, aio-
MUHHH, IHHK, XpOM, JKEJIe30, MEIb) U HX
coeauHeHni. OOmue crnocoObl IMOTyYEHUs!
METaJIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIITUX HEMETaJ-
1I0B (TaJIOreHoB, cepkl, a30Ta, pocdopa, yrie-
poa ¥ KpeMHHUS) M MX COSMHEHNH (OKCHIOB,
KHCJIOPOACOAEPKAIMX KHCIOT, BOJOPOAHBIX
COCAMHEHUH)

2.2,
23

31,
32,12

5-7

12

XUMHYeCKHe CBOHCTBA YIJIEBOJOPOAOB: ai-
KaHOB, LIKJIOAJIKAHOB, aJIKEHOB, AJIKa/{ICHOB,
AJIIKUHOB, apPEHOB.

XUMHYeCKHe CBOWCTBAa KHCIOPOJICOAEpKa-
IINX COCAMHEHHMIl: CIUPTOB, (eHONa, anbpie-
THAOB, KETOHOB, KaPOOHOBBIX KHCIIOT, CIOXK-
HBIX 3()HPOB, KUPOB, YIIICBOAOB

3.5-3.14

82,9

2-3

XUMHUYECKHE CBOWCTBA BaXXHEWUIIMX MeTaj-
JI0B (HATpHH, KaJIWi, KAIBIMHA, MarHUH, aio-
MHHHH, IMHK, XpOM, JXX€Ie30, MeIb) ¥ HX
coenuHeHnil. OOmue CrnocoObl IMMOTyISHUS
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETA-
JIOB (raJloreHoB, cepsl, asora, ¢ocdopa,
yraeposa u KpeMHHS) U MX COeIMHEHUH (OK-
CHJIOB, KUCJIOPOACOACPIKAIMX KUCIIOT, BOJIO-
POIHBIX COCIMHEHUH)

22,23

31,
32,12

5-7

XapakTepHble XUMHUUYECKUE CBOWCTBa
aMHUHOB.

AMHHOKHUCIIOTBI ¥ OCIKH. AMHHOKHCIOTHI
Kak aM()OTEpHbIC OPraHUYECKHUE COCANHCHHUS.
OCHOBHBIE ~ aMHHOKHCIIOTBI,  00pa3yoiue
Oenky. BakHelmme crocoObl  ITOTyYeHUs
aMUHOB M aMHHOKHCIIOT. XUMHUYECKUE CBOM-
cTBa OCNKOB: THAPOJIH3, JACHATYpaIus, Ka-
YeCTBEHHBIE (IIBETHBIC) peaKIUH Ha OEIKH

3.15,
3.16

82,9

2-3

14

Xumudeckne CBOWCTBA YTIIEBOAOPOIOB: all-
KaHOB, IIMKJIOAJIKAHOB, AJIKCHOB, aJIKAJMCHOB,
AJIKUHOB, apEHOB.

CB00OOHOpAINKABHBIA U HOHHBIN MEXaHH3-
MbI peakiun. [ToHsTHE 0 HyKIIeO(HITe U 3J1eK-
tpoduie. [Ipasino MapkosaukoBa. [IpaBuio
3aiineBa

3.4-3.8

82,9

5-7

I'eneTnueckast CcBsI3b HCOPraHM4YE€CKHUX BE-
IeCTB, IpUHAUICKAMUX K  Pa3IMYHBIM
KjiaccaM

2.4

7.1,
7.2,

2-3

10

IIpencraBiaenne o KiIacCH(YUKALUU OPraHU-
yeckux BemlecTB. CucreMaTnuecKas MexKIy-
HapoJiHas HOMEHKJATypa M IPUHIHUIBI 00pa-
30BaHHMsl HA3BaHUI OpPraHUYECKUX COCHH-
HEHUMH

3.3

4.2

15

XapakTepHble XHMHYECCKHE CBOIicTBa mpe-
JIETIBHBIX OJJHOATOMHBIX M MHOTOATOMHBIX
CrupTOB, ()EHONIA, aJTbACTUI0B, KapOOHOBBIX
KHCJIOT, CIIOXKHBIX 3¢upoB. BaxHuelmue cro-
COOBI  TONy4eHHS  KHCIOPOACOAEPIKAIINX
OpraHNYeCKUX COeIUHEHHH

3.9-3.14

82,9

5-7

I'eneTnueckas CBsI3b MEXAy KiaccaMu Opra-
HUYECKHUX COCAUHCHHH

8.2

11

OCHOBHBIE TTOJIOKECHUS TCOPUU XUMHUYECKOIO
CTpOEHUs OPraHUYECKHX COEJIMHEHUH
A.M. BytnepoBa. YriepoaHblii CKeleT opra-
HUYecKoi Mosekynbsl. KparHocTe xumumuec-

8.1

17

Xumnueckast peakuus. Knaccudukaumst xu-
MHYECKHX PEaKIUil B HEOPTraHUYIECKOH U op-
TaHUYECKON XMMHH. 3aKOH COXPaHCHHUS
Macchl BEILECTB

43

18

CKOpOCTh peakiuu, €€ 3aBUCHMOCTb OT pa3-
JIMYHBIX (paKTOPOB
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19

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE  peak-
mn. [ToBeaenne BemecTs B cpefiax ¢ pasHbIM
3HaueHueM pH. Mertonpl 31exkTpoHHOTO Oa-
JaHca

1.12

7.1

b

2-3

20

OIeKTpOIIN3 PacIuIaBOB U PACTBOPOB COJIEH

7.2

21

T'unponus coneit. loHHOE nmpou3BeeHUE BO-
161, Bomopoansrit mokasarens (pH) pactBopa

7.3

o1

22

OOpaTtumble peaknuu. XUMHYECKOE PaBHO-
Becre. DaxTophl, BIAMAIOIMINE HAa COCTOSHHE
xumuyeckoro paBHosecus. [Ipunuun Jle Hla-
Tellbe

23

OObpatumble ¥ HeOOpaTUMble XUMHUYECKUE
peaknuu. Xumudeckoe paBHoBecue. Pacuérsr
KOJIMYECTBA BEIECTBA, MACCHl BELIECTBA WU
00béMa ra3oB MO H3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce MIH OO0BEMY OIHOTO M3
Y4YacTBYIOIIMX B PEaKIIUH BELIECCTB

1.8,5.1

1.3,
10.2

24

Vnentudukanys HEOPraHUYECKUX COCIUHEe-
Hui. KadecTBeHHBIE peakumy Ha HEOpraHH-
YEeCKHe BELIeCTBA U HOHBI.

VnenTudukarys opraHuyecKiux COSIUHEHHUH.
PemeHne sKcriepIMEHTANBHBIX 3a/1ad Ha pac-
I03HABAHNE OPIraHMYECKHX BEIIECTB

2.5,3.18

11,13

5-7

25

XuMusi B TIOBCETHEBHOW M3HHU. [IpaBmia
Oe3omacHOi pabOThl C EIKUMH, TOPIOYHUMH
U TOKCHYHBIMH  BEIIECTBAMH, CPEJCTBAMH
OBITOBON XUMUH. XHMHS U 3J0POBbE. XUMHUS
B MeIHLHMHE. XUMHSl H CEIbCKOe XO3SHCTBO.
XHUMHS B OPOMBIIUIEHHOCTH. XHMHUS U 3HEp-
TeTHKa: NMPUPOTHBIA M MOMYTHBIH HEePTSHOMN
raspl, UX COCTaB M ucnoib3oBanue. Cocras
HedTH U e€ nepepaboTka (MIPUPOIHBIE HCTOY-
HMKH YIJI€BOJIOPOJIOB).

Xumus u sKonorus. XHUMUYEcKoe 3arpssHe-
HME OKPYIKAIOILIEH CPe/ibl M €ro MOCIEACTBHS.
Oxpana ruapocdepsl, MOYBBL, aTMOCGhEpHI,
¢duopsl ¥ (ayHbl OT XUMHYECKOTO 3arpsis-
HeHus. IIpoGnema 0TX0IOB M MOOOYHBIX
HPOTYKTOB.  AJIbTEpHATHBHBIE ~HMCTOYHHMKH
sHepruu. OOLIMe NPeCTaBISHUS O IIPOMBbILI-
JIGHHBIX CIOCO0aX MHOJYYeHHs XHMHYECKUX
BELIECTB (HAa NpUMEpE NPOU3BOJCTBA aMMH-
aKa, CepHOH KucinoTel). UYSpHas M LBeTHas
Mmetamtyprus. CTeKno M CHJIMKaTHas Ipo-
MBIIIIEHHOCTh. TIpoMbllieHHas opraHuyec-

317, 4.1,
42,43,
44

1.4

1.5,

2.2,
14,15

2-3
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Howmep [IpoBepsieMble 251EMEHTBI Kompr mpo- | Kogsr | Ypo- | Maxkce. | Ilpu-
3aj1a- CoAepKaHUS BepseMbIX | Tpebo- | BeHb |0asul 3a] MepHOE
HUS 3JIEMEHTOB | BAaHUH | CIOX- |BBIIOJI-| BpeMs

coziepKa- HOCTHU | HEHHE | BBITIOI-
HUS TI0 3aja- | 3ama- | HEHHS
KOJIH- HUA HUA |33/laHUsS
¢uxaropy (MuH.)
kasg xumua. CpeIpp€ JUI1  OpraHWYEcKOn
npombinuieHHocTH. CTpOeHHEe M CTPYKTypa
HOJIUMEPOB. 3aBUCHUMOCTh CBOWCTB IOJNHME-
poB oT cTpoeHHs MoieKyl. OCHOBHBIE
CIOCOOBI MOTYYEHHsT BBICOKOMOJICKYJISIPHBIX
COCJIMHCHUI: peaKIMy MOJMMEPH3aLMU U HO-
nmukoHaeHcanun. Kinaccugukanus BOJIOKOH
26 PacueTbl MaccoBOW NONMM W MOJSIPHOH KOH- 5.7 10.1 b 1 34
LIEHTPALMHU BEIIECTBA B PaCTBOPE
27 | Pacuérer TeruoBoro sddexra (mo Tepmo- 5.5 10.3 b 1 34
XUMHMYECKUM ypPaBHEHUSIM)
28 Pacuérel maccel (0ObéMma, komuyectBa Be- | 5.3,5.4 10.2, II 1 34
LIECTBA) MPOIYKTOB PEaKIMU, €CIH OJHO U3 10.7
BEIIIECTB JITaHO B M30BITKE (MMEET IMPUMECH);
pacuérel MaccoBoWl WM OOBEMHOIN mOIH
BBIXOJIa IIPOJIyKTa PEAKLIUH OT TCOPCTHYCCKH
BO3MOXHOTO
Yactb 2
29 | OKHCIHUTETHHO-BOCCTAHOBUTEIBHBIE — peak- 1.12 7.1, B 2 10-15
un. [ToBeeHne BemecTB B cpeaax ¢ pasHbIM 8.2,12
3HauenueM pH. Meroabl  37IEKTPOHHOIO
Oarnanca
30 Dnekrponutndeckas gucconuanys. CHbHbIe 1.9 7.2, B 2 10-15
u crnabsre »nextponuTsl. Cpena BOAHBIX pac- 8.2,12
TBOPOB  BELIECTB: KHUCJas, HEHTpaibHas,
menoyHas. CreneHs aucconuanuu. Peakimun
HOHHOTO 0OOMeHa
31 I'eneTndueckass CcBs3p HEOPraHMYECKUX Be- 2.4 7.1, B 4 10-15
LIECTB, MPHUHAMISKAUMX K  pa3IMYHBIM 7.2,
KjaccaM 8.2,13
32 I'eneTuueckas cBA3b MEXIy KJlaccaMH Opra- 3.19 7.1, B 5 10-15
HUYECKHUX COEIUHEHHI 8.2,13
33 Haxoxnenne MONeKyIsipHOH (OPMYJIBI opra- 5.2 10.5, B 3 10-15
HHUYECKOTO BEIIECTBA II0 €ro IIJIOTHOCTH 14
U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX
B €r0 COCTaB, WM IO NPOJYKTaM CTOpaHHs;
YCTaHOBJICHHE CTPYKTYPHOIl (opMyisl Op-
TaHMYECKOT0 BELIECTBA HA OCHOBE €ro
XMUMHYECKHX CBOMCTB WM CIIOCOOOB MOIY-
YCHHUS
34 | CnocoObl BeIpakeHHsI KOHIEHTpamuu pac- | 1.11,5.3, | 10.7, B 4 20-25
TBOPOB: MaccoBas [JOJs PacTBOPEHHOTO 5.8 14
BEIIECTBA, MOJSIpHAas KOHIEHTpanws. Ha-
CBIIICHHBIC ¥ HEHACHIIICHHBIC _PacTBOPBHI,
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Homep [IpoBepsieMble 51€EMEHTBI Kompr mpo- | Kogsr | Ypo- | Maxkce. | Ilpu-
3aja- coJep KaHus BepseMbIX | Tpebo- | BeHb |0asul 3a] MepHOE
HUSA 3JIEMEHTOB | BAaHUH | CIOX- |BBIIOJI-| BpeMs
coziepKa- HOCTHU | HEHHE | BBITIOJ-

HUS 110 3aja- | 3a1a- | HeHUsA
KOJIH- HUA HUA |3aJlaHUs

¢uxaropy (MuH.)

pactBopumocTh. Kpucramtornapatsl. Pacué-
ThI Macchl (00bEMa, KOIMYECTBA BEIECTBA)
IPOAYKTOB PEaKIUH, €CIM OJHO M3 BEIICCTB
JTaHO B U30BITKE (MMEET MIPUMECH).

Pacuérer maccel (00bEMa, KonmuecTBa Be-
IIeCTBA) MPOJYKTa PEaKIMH, €CIM OIHO W3
BEIECTB JIaHO B BUJE PacTBOpa C OIpeje-
NEHHOW MaccoBOM Jloned  pacTBOPEHHOTO
BCII[ECTBA

Bcero 3agannii — 34; u3 Hux
10 TUITy 3aJIaHUH: C KPAaTKUM OTBETOM — 28, ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHio cinoxunoctu: b—15; I1-13; B - 6.

MaxkcruMabHBIA TIepBHYHBIN 0t 3a paboty — 56.

Oo6uiee Bpemst BbiosiHeHUst paboTsl — 3 yaca 30 munyt (210 MuH.).
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