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1. O0mue moJI0:KeHUA

OcHOBHas 1€JIb  BCTYIUTEJIBHOIO HCIBITAHUA — OIIEHKAa KadecTBa
MOJATOTOBKM TMOCTYHAIONIMX MO0 XHUMHUHU U OIPEJCIICHUE HWHTEIUICKTYyalbHOrO,
COITMAJILHOTO, OOIICKYJIbTYPHOTO ¥ KOMMYHHKATHBHOTO YPOBHS Pa3BUTHS
JUYHOCTH aOUTYpUEHTA.

[Toctynaroimue Ha BCTYyIUTEIbHOM UCTIBITAHUU JIOJIKHBI:

- 3HATh/TIOHUMATh BaXKHEHIITHE XUMUYECKUE TTOHSATHS .

MOHUMATh CMBICIT BAXXHEUIIMX TOHATUH (BBIACIATh HX XapaKTEPHbIC
MPU3HAKK): BEIIECTBO, XMMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIC
aTOMHBIE M MOJEKYJISIPHbIE MAacChl, HWOH, W30TOMNbl, XUMHUYECKasi CBS3b,
AIEKTPOOTPULIATEIBHOCTh, BaJICHTHOCTh, CTENEHb OKUCJIEHHUS, MOJIb, MOJISIPHAA
Macca, MOJIAPHBIA O0O0BEM, BEIIECTBA MOJICKYISIPHOTO W HEMOJEKYJSIPHOIO
CTPOEHHUS, pPACTBOPBI, PACTBOPUMOCTb, DJIECKTPOIUTBI U  HEAJIECKTPOJIUTHI,
AJEKTPOJUTHYECKAsT JAUCCOLMAIUS, THIAPOJIM3, OKHUCIUTEIb M BOCCTAHOBUTEIIb,
OKHUCJICHUE W BOCCTAaHOBJICHHE, JJICKTPOJIU3, CKOPOCTh XUMHUUYECKOW pEaKIuH,
XUMHUYECKOE paBHOBECHE, TEIUIOBOM d(deKT peakiuu, YIrIEpPOJHBIA CKeJeT,
GyHKIIMOHAIbHAS ~ TPYIa, HW30MEpUs W  TOMOJOTHS, CTPYKTypHas U
MPOCTPAHCTBEHHAsI M30MEPHs, OCHOBHBIC TUIMBI PEAKIUM B HEOPraHUYECKON H
OpraHMYEeCKON XMMUH;

BBISIBJISITh B3aMMOCBS3U MMOHSATHH;

HCTOJIB30BaTh BaXXHEUINIME XUMHYECKHE TIOHATHA JJI1 OOBICHEHUS
OT/IEJIbHBIX (DAKTOB U SIBJICHUM;

- 3HATh/TIOHUMATh OCHOBHBIE 3aKOHBI U TEOPUHU XUMUHU:

MIPUMEHSTh OCHOBHBIE TMOJIOKEHUS XUMUYECKUX TEOpUU (CTPOEHHUS aToMma,
XAMHUYECKON CBSI3H, SJIEKTPOJMTUYECKON HUCCOIMALNM, KHUCJIOT W OCHOBAHMWA,
CTPOCHHUSI OPTaHUYECKUX COCIUHECHHM, XUMUYECKOW KWHETHKH) JJIs aHalin3a
CTPOCHUS U CBOMCTB BEIIECTB

MMOHUMATh T'PAHUIBI TPUMEHUMOCTH U3YUYCHHBIX XUMUYECKUX TEOPUM

nmoHuMare cMmbica llepuoguueckoro 3akona J[.M. MengeneeBa wu
HCIIOJB30BaTh €ro JUIi KauyeCTBEHHOIO aHajln3a M OOOCHOBAaHMS OCHOBHBIX
3aKOHOMEPHOCTEW CTPOCHHMSI aTOMOB, CBOMCTB XMMHUYECKHUX OJJIEMEHTOB U HX
COCIIMHCHUH;

- 3HATH/TIOHMMATh Ba)KHEHIITHE BEIIECTBA U MaTepHAJIbI.

KJIacCU(UIIMPOBATh HEOPTaHUYECKUE M OPTaHMYECKUE BEIIECTBA IO BCEM
M3BECTHBIM KJIaCCU(DUKAIIMOHHBIM MPU3HAKAM;

MOHUMATh, YTO TMPAKTUYECKOEC NPUMEHEHHE BEIECTB OOYCIOBJICHO HX
COCTaBOM, CTPOCHUEM U CBOMCTBAMU,;

UMETbH MPEJICTABICHHUE O POJIY U 3HAYCHUU JAHHOTO BEIIIECTBA B MPAKTUKE;

OOBACHATH 00IIME CIOCOObI M MPUHIUIIBI MOJTYYEHUsT HAauOoJee Ba)KHBIX
BEUIECTB;

- YMETh Ha3bIBATh:

M3yYCHHbIE  BEHIECTBA MO  TPUBHAIBHOW  WIM  MEXKIyHapOJHOMU
HOMEHKJIaTYpE;

- YMETh OMPEIEATh/KIIacCu(PUITUPOBATH:

BAJICHTHOCTh, CTEIIEHb OKUCJICHUSI XMMUYECKUX JIEMEHTOB, 3apsiJibl HOHOB



BHJI XUMHUYECKHUX CBSI3€U B COCIMHEHUSX U TUI KPUCTAINIMYECKOU PEILIETKHY;

IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT,

XapakTep CpeAbl BOJHBIX PACTBOPOB BEILECTB;

OKHCIIUTEIIb U BOCCTAHOBUTEIb;

PUHAJIEXKHOCTh BEIECTB K Pa3JIMYHBIM KJlaccawm;

HEOPTraHUYECKUX U OPTaHUYECKUX COCIMHEHUN;

TOMOJIOTH ¥ U30MEPHI,;

XUMUYECKUE PEeaKlMi B HEOPraHUYECKOW U OpPraHMYeCcKON XUMUU (10 BCEM
W3BECTHBIM KJIACCH(PUKAIMOHHBIM TIPU3HAKAM);

- YMETh XapaKTEepPU30BaTh:

S-, p- u d-ameMeHTH MO WX TOJNIOkKeHWI0 B llepmommyeckoit cucteme
JI.1. Menpeneena;

001111Me XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILJIOB,;

o0lue XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX
COEIMHEHUI, CBOMCTBA OTAEJIBHBIX MPEACTABUTENEH ITUX KJIACCOB,;

CTPOCHHUE U XUMUYECKHE CBOMCTBA N3YUEHHBIX OPraHUYECKUX COECTUHEHMUIA,

- OOBSICHSITH:

3aBUCHMOCTh CBOMCTB XHUMHUYECKHX OJJIEMEHTOB U HUX COEIUHEHHI OT
noJiokeHus aeMenTa B [lepuoauueckont cucreme .. Menneneena;

OpPUPOAY XUMHUYECKON CBSI3M (MOHHOM, KOBAJEHTHOM, METaJUIMYECKOMH,
BOJIOPOJTHOM);

3aBUCHUMOCTh CBOMCTB HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB OT HX
COCTaBa U CTPOCHHS;

CYIIHOCTh HM3YYEHHBIX BUJOB XUMUUYECKUX PEAKIUMA: DJICKTPOIUTUUECKOMN
JMCCOLUAIINN, HWOHHOTO OOMEHAa, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX (U
COCTABJISITh MX YPaBHEHUS);

BJIUSIHUE PA3TMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW PEAKIMU M Ha
CMEIIEHUE XUMHYECKOTO PABHOBECHS;

- IJITAHUPOBATH/TIPOBOUTH:

SKCHEPUMEHT 10  TMOJYYEHHIDO UM  PAClO3HAaBAHMID  BA)KHEWIIHX
HEOPTaHWYECKUX U OPTAaHUYECKUX COCAMHEHUN ¢ YU4ETOM MPUOOPETEHHBIX 3HAHUN
0 mpaBuiiax 0€30MacHOM pabOThI C BEIIECTBAMHU B JIAOOPATOPHUH U B OBITY;

BBIYHCIICHUS 110 XUMHUYECKUM (HOpMYJIaM U YPAaBHEHHSIM.

Cooepoicanue BCTYNIUTEIIBHOTO WCTBITAHUS OMNpEIEseTcs Ha OCHOBE
denepaibHOTO KOMIIOHEHTa TOCYJApPCTBEHHOTO CTaHJapTa CpeaHero (IMOJHOTO)
oOmiero oOpa3oBaHusi MO XWMHH, Oa30BbIM M MPOPMIbHBIA YPOBHHU (IIpHUKa3
Muno6pazoBanust Poccun ot 05.03.2004 Ne 1089).

2. Coneprxxanue nNporpaMmmbl

TEOPETUYECKHUE OCHOBbI XUMHUHN

1.1 Coepemennsvie npedocmasieHus 0 CMpoeHUU amoma

1.1.1 CrpoeHue »>IEKTPOHHBIX O00OJOUYEK AaTOMOB 3JIEMEHTOB TMEPBbIX
YeTBIPEX MEPUOIOB: S-, P- ¥ d-31eMeHThI. DIIEKTPOHHAsT KOH(PUTYpAIUs aTOMOB H
1noHOB. OCHOBHOE U BO30YK/IEHHOE COCTOSIHUS aTOMOB.



1.2 IHepuoouueckuit 3axkon u Ilepuoduueckan cucmema Xumuueckux
anemenmos /I.U. Menoeneeesa

1.2.1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUM 110
Nepuoaam U rpymiam

1.2.2 O6mas xapaktepuctuka metamioB [A-IIIA rpynm B cBs3u ¢ ux
nojoxxkeHuem B llepuommueckon cucreMe Xumuyeckux dnemeHtos  J[.U.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOSHHS UX aTOMOB.

1.2.3 XapakTepucTHKa TMEpPEXOAHBIX JJIEMEHTOB (MEIW, IIMHKA, XpoMa,
JeJe3a) Mo UxX NoJiokeHuto B [lepuoanueckon

cucteMe xumuueckux odjemeHToB J[.M. MengeneeBa M 0COOCHHOCTSIM
CTPOCHHS UX aTOMOB

1.2.4 Obmas xapakrepuctuka HemeTaioB I[VA—VIIA rpynn B cBsi3u ¢ ux
nojoxxenuem B [lepuognueckont cucreme

xumMudeckux 3rmeMeHToB [[.1. MennaeneeBa 1 0COOCHHOCTAMH CTPOCHUS UX
aTOMOB.

1.3 Xumuueckan cea3v u cmpoeHnue eeuiecmea

1.3.1 KoBaneHTHasi XMMUYECKasi CBsI3b, €€ PA3HOBUIHOCTH M MEXaHU3MBbI
oOpa3oBaHusl. XapaKTePUCTUKHU KOBAJICHTHON

cBs3u (MOJIAPHOCTH W dHeprus cBsizu). MonHas cBs3b. Metammnyeckas
cBs3b. BooponHas cBs3b.

1.3.2 DnextpooTpunatebHOCTh. CTENMEeHb OKWCICHUS U BAJICHTHOCTH
XUMHUUYECKUX JJIEMEHTOB BelmecTBa MOJEKYJISIPHOTO UM HEMOJEKYJISIPHOTO
CTpoeHHus. TUl KpUCTATUIMYECKON PEIIETKUA. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHUSI.

1.4 Xumuueckasn peakuyus

1.41 Knaccudukanus XUMUYECKUX PpPEAKUUMHA B HEOPraHUYECKOM U
OPraHuYeCKON XUMHUH.

1.4.2 TemmoBoit »hdext XuMuueckor peakiuu. TepMOXUMHYECKHE
YpaBHEHMUS.

1.4.3 CxopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3INYHBIX (DAKTOPOB.

1.44 OGpatumble U HEOOpATHMbIE XUMHUYECKUE PEAKIMH. XUMUYECKOE
paBHOBecue. CMelleHne XMMUYECKOTO pPaBHOBECHSI MOJ JEHCTBUEM Pa3IMUYHBIX
(bakTopoB.

145 DnektpoauTuyeckas JUCCOIMALMS  DJIEKTPOJMTOB B  BOJHBIX
pactBopax. CUJIbHbBIC U CTTA0bIE DJICKTPOJIUTHI.

1.4.6 Peakuuu noHHOTO OOMEHA.

1.4.7 Tunponu3z conei. Cpena BOJHBIX PAaCTBOPOB: KHCHas, HEUTpasibHas,
HIeJI0YHAs.

1.4.8 Peakuuu OKUCIUTEIHLHO-BOCCTAHOBUTENBbHBIE. KOoppo3us MeTanioB u
CHOCOOBI 3aIIUTHI OT HEE.

1.4.9 DnekTponn3 paciiiaBoB U PaCTBOPOB (COJIEH, MIEI0YEH, KUCIIOT).

1.410 UWownnwni (mpaBwio B.B. MapkoBHukoBa) u paguKaibHBIN
MEXAHU3MbI PEAKIIMK B OPTraHUYECKOU XUMUH.

2 HEOPTAHUYECKASA XUMUSA



2.1 Knaccudukanusi  HeopraHMdeckux  BemecTB.  Homenknarypa
HEOPTaHWYECKUX BEUIECTB (TPUBHAIbHAS U MEXKIyHAPOHAS ).

2.2 XapaKTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB — METAJIIOB:
HIEJIOYHBIX, MIETOYHO3EMEIIbHBIX, MATHUSA,

AITIOMUHUSA; IEPEXOIHBIX METAJUIOB (MEIU, IIMHKA, XpOMa, JKelie3a).

2.3 XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB — HEMETAIIIOB:
BOJIOPO/JIa, TAJIOTEHOB, KHCIOPOa, CEPHI,

azota, ¢ocdopa, yriepoaa, KpeMHHS.

2.4 XapakTepHble XUMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX.

2.5 XapakTepHble XHMHUYECKHE CBONCTBA OCHOBaHHMM U amM(pOTEPHBIX
TUJPOKCHUIOB.

2.6 XapakTepHble XUMUYECKHE CBONCTBA KUCIOT.

2.7 XapakTepHble XHMHUYECKHE CBOMCTBa COJEH: CpEeIHUX, KHCIbIX,
OCHOBHBIX; KOMIUIEKCHBIX (Ha IPUMEpPE COSAMHEHUN AIFOMUHUS U IIUHKA).

2.8 B3anMoCBsI3b pa3InYHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.

3 OPTAHUYECKASA XUMUS

3.1 Teopust CTpoeHUs] OPraHUYECKUX COECIUHEHMI: TOMOJIOTUS U U30MEpUs
(CTpyKTypHas ¥ MPOCTPAHCTBEHHAs1). B3anMHOE BIIMsSHIE aTOMOB B MOJIEKYJIaX

3.2 Tumbl cBsi3eld B MOJIEKYJIaX OpraHWYecKHX BemiecTB. [ uOpuanzanus
aTOMHBIX opOuTaneil yrinepona. Panukarn.

OyHKIUOHAIbHAS TPYTIIA.

3.3 Knaccudukanus opraHnueckux BeniecTB. HoMeHkIaTypa opraHu4ecKux
BEILECTB (TpUBHUAIbHAS U MEXIYHAPOIHAs).

3.4 XapakTepHble XHUMHYECKHE CBOWCTBA YTIJICBOJOPOAOB: alKaHOB,
LUKJIOAJIKAHOB, AQJIKEHOB, JIUE€HOB, AJKWHOB, apOMATHUYECKHX YTJIEBOAOPOJIOB
(OeHzosa 1 TOMOJIOTOB O€H30J1a, CTUPOJIA).

3.5 XapaktepHble XMMHYECKHE CBOMCTBAa MPEICIbHBIX OJHOATOMHBIX H
MHOTOATOMHBIX CIIUPTOB, (peHOIIa.

3.6 XapakTepHble XUMHUECKHE CBOWCTBA abJCTUIOB, KAPOOHOBBIX KHUCIIOT,
CJIOHBIX A(UPOB.

3.7 XapakTepHble XUMHUYECKHE CBOMCTBA a30TCOACPIKAIIUX OPraHUYECKUX
COEIMHEHUI: aMMHOB U aMUHOKHCIIOT.

Baxuneiiiure crocoObl NOTy4YE€HNUs] aAMUHOB U aMUHOKHCIIOT.

3.8 buonormveckn BaKHbIE BEIIECTBA: JKUPBI, O€JIKH, YTIEBOMBI
(MOHOCaxapu/ibl, TMcaxapuibl, MOJUCAXAPUIBI).

3.9 B3auMoCBsI3b OPraHUYECKUX COCTMHEHUM.

4 METOIbI ITIOBHAHUSA B XUMHUNU. XUMUA U ’KU3Hb

4.1 IkcnepumenmanvHvle 0CHOBLL XUMUU

4.1.1 TlpaBuma pabGotel B mnabopatopuu. JlaGoparopHass mocynga W
obopynoBanue. [IpaBuiia 6e3onacHocTy mpu padbote

C €JKWMH, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMHU, CPEICTBAMH OBITOBOM
XUMHUHU.

4.1.2 Hayunble METONBI UCCJIECNIOBAHUS XWMHYECKHX BEIIECTB U
NpeBpaiieHuii. MeToabl pa3iesieHus CMECEN U OUHUCTKHU



BEIIECTB.

4.1.3 Onmnpenenenue xapakTepa cpeibl BOJHBIX pPAacTBOPOB BEIIECTB.
Nuaukatopsl.

4.1.4 KayecTBEHHbIE peaKIMM HA HEOPTAHUUYECKHUE BEIIECTBA U MOHBI.

4.1.5 KayecTBeHHbIE peaKIMK OPTaHUYECKUX COCTMHEHHM

4.1.6 OcHoBHBIE cMOCOOBI TMOMy4YeHUs: (B Ja0OpaTOpUU) KOHKPETHBIX
BEILIECTB, OTHOCAIIMXCS K U3YYEHHBIM KJlaccam

HEOPraHMYECKUX COCIUHEHHM.

4.1.7 OcHOBHBIE CTOCOOBI TMOJYYEHHUS YTIEBOJIOPOAOB (B JIaODOpaTOpHH).
OcHOBHBIE CTIOCOOBI MOTYYESHHS OPTaHUIECKUX

KHUCJIOPOACOIEpKAIIUX COeTUHEHUH (B Ja00opaTopun).

4.2 Obwue npeocmasieHus 0 NPOMBIUIAECHHBIX CHROCOOAX NOJIYYEHUs
saxcuenmux eeutecme. Illpumenenue eeuiecme

4.2.1 Tlonarue 0 METaJUTypruu: 00IIKe CIIOCOOBI MOTYyYEHUS METAIIJIOB.

4.2.2 OO6mue Hay4yHble TMPUHIHUIIBI XUMHYECKOTO TPOM3BOJCTBA (HA
pUMEpPE MPOMBIIIIICHHOTO MOJTYYeHUsI aMMHAKa,

CEpHOU KHUCJIOTHI, METaHOJIa). XHWMHUYECKOE 3arpsA3HEHUE OKPYKaIoIIeH
Cpelbl U €T0 MOCIEICTBUS.

4.2.3 TlpupoaHbie UCTOYHUKH YTJIEBOJIOPOIOB, UX MIEpepadOTKa.

4.2.4 BbICOKOMOJIEKYJISIPHBIE COEAMHEHHS. Peaknuu mNoJuMepu3aluu |
nonukoHaeHcanuu. [lomumepst. [lnacTmaccsl, BOJIOKHA, KAYIyKH.

4.2.5 IIpuMeHeHnE N3YyYEHHBIX HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB.

4.3 Pacuémul no xumuueckum opmynam u ypasHeHuaM peaKyuii

4.3.1 Pacu€Tpl ¢ MCIOJB30BAaHUEM TOHITHH «PAaCTBOPHMOCTBY», «MacCcOBas
JI0JIsl BEIIECTBA B PACTBOPEY.

4.3.2 Pacuétpl 00BEMHBIX OTHOIIICHUH Ta30B MTPH XUMHUCCKUX PEAKIIHIX.

4.3.3 Pacuérbel Macchl BemiecTBa WM 00bEMaA Ta30B 10 HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BELIECTB.

4.3.4 Pacuértsl TeruoBoro dddexra peaxiuu.

4.3.5 Pacuétsl Mmacchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH).

4.3.6 Pacu€tsl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH,
€CJIM OJTHO M3 BEIIECTB JaHO B BUJE pacTBOpa

C ONPENEIEHHON MacCCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTRBA.

4.3.7 YcTraHOBII€HUE MOJIEKYJISIPHOM U CTPYKTYpHOUM (OpMYyIT BELIECTBA.

4.3.8 Pacuérel MaccoBOil UM OOBEMHOM JOJM BBIXOJA MPOJIYKTA PEAKIUU
OT TEOPETHUYECKH BO3ZMOYKHOTO.

4.3.9 Pacuétpl MaccoBOM 1011 (MacChl) XUMUYECKOT'O COCTUHEHUSI B CMECH.

3. CTpyKTypa 3K3aMeHa

CtpykTypa Owmiera mo XMMUU COOTBETCTBYET CTPyKType Bapuanta KUM
(KOHTPOJIbHO-U3MEPUTEIBHBIX ~ MaTE€pPUaJIOB)  €AUHOTO  T'OCYJapCTBEHHOTO



sK3aMeHa. DK3aMeHAIlMOHHas paboTa MO COACPKAHUIO, YPOBHIO CIIOXHOCTH U
OLICHMBAHUIO MOJHOCTHIO COOTBETCTBYET YpoBHIO EI'D o xumuu.

Kaxnprii Ouner sk3aMeHaMOHHOW paboThl MOCTPOEH MO €IUHOMY IUIaHy.
PabGora cocTtouT u3 ABYX dYacTel, BKiIoyarommx B ceds 35 3amanuit. Yacts 1
CONlEPKUT 29 3amaHuil C KpaTKMM OTBETOM, B WX uucie 21 3amanue 6a30BOro
YPOBHS CJIOKHOCTH (B BapUaHTE OHHM MPHUCYTCTBYIOT 1MoJ HoMepamu: 1—7, 10-15,
18-21, 26-29) u 8 3agaHul MOBBIIMICHHOTO YPOBHS CJIOXXKHOCTH (MX MOPSIKOBBIC
Homepa: 8, 9, 16, 17, 22-25). Yacte 2 comepxut 6 3agaHUl BBHICOKOTO YPOBHS
CJIOKHOCTH € Pa3BEPHYTHIM OTBETOM. DTO 3a7aHus o Homepamu 30—-35.

3amanust 0a30BOTO YPOBHSI CIOKHOCTH C KPAaTKHUM OTBETOM TIPOBEPSIOT
YCBOGHHE 3HAYUTEIBHOTO KOJUYECTBA JJIEMEHTOB COJEPKAHUS BaKHEUIINX
paznenoB kypca xumuu: «Teopernueckue OCHOBBI xumum», «Heopranuueckas
XuMus», «Opranmueckas XuMus», «MeToapl TO3HAHUS B XHUMHH. XUMHS U
*u3Hby. CormacHo TpeOOBaHMUSIM CTaHAApTa K YPOBHIO TIOJITOTOBKH TIO
mporpaMmaM  CpeJHero  oOmiero  oOpa3oBaHUST 3TU  3HAHUS  SIBIISAIOTCS
00s13aTEILHBIMU TSI OCBOCHHUS KaXKJIBIM 00y4YarOIIHMCS.

3amanus TaHHOM TPYMIIBI UMEIOT CXOJICTBO MO (popMaIbHOMY MIPU3HAKY — IO
dbopme KpaTKoro OTBETa, KOTOPHIMA 3alUCHIBACTCA B BUJE JIBYX JIMOO TpEX 1udp
WIM B BUJE YHCIA C 33JaHHOM CTEMEHbI0 TOYHOCTU. Mexay TeM TI0
bopMyIMpOBKaM YCIIOBHUSI OHM HMMEIOT 3HAYWTEIbHBIC pa3jInyus, YeM, B CBOIO
ouepellb, OMPEACISAIOTCS Pa3inyus B MOUCKE BEPHOIO OTBETA. DTO MOTYT OBIThH
3aJlaHds C €JMHBIM KOHTEKCTOM (Kak, HarpuMmep, 3aganus 1-3), ¢ BBIOOpOM ABYX
BEPHBIX OTBETOB W3 IITH, a TAaKKE 3aJaHUS HA «YCTAHOBJICHUE COOTBETCTBUS
MEXIy MO3UIUAMU JBYX MHOXKECTB». [IpM 3TOM BaXXKHO 3aMETHTh, YTO KaKI0€
OTZIEJIbHOE 3aJjaHue 0a30BOro YpPOBHS CJIOKHOCTH HE3aBUCUMO OT (opmara, B
KOTOPOM OHO TPEJCTaBJICHO, OPUEHTUPOBAHO HA MPOBEPKY YCBOEHUS TOJIBKO
OJIHOTO ONPEACIEHHOr0 »dJIeMeHTa cojaepkaHus. (OJHAKO 3TO HE SBIAETCS
OCHOBAHHMEM JIJII TOTO, YTOOBI OTHECTH JAHHBIC 3a/IaHUsI K KAaTErOpHUH JIETKUX, HE
TpeOYIOIUX OCOOBIX YCWIMH IS TIOMCKa BEpHOro oOTBeTra. Hampotus,
BBITIOJIHEHUE JIO0OTO W3 OTUX 3aJaHUil mpeanoyiaraeT oOsA3aTeNbHBIA U
THIATEIBHBIA aHATN3 YCIOBUS U IPUMEHEHNE 3HAHUM B CUCTEME.

3aaHusi TOBBIMICEHHOTO YPOBHS CIIOKHOCTU C KPAaTKUM OTBETOM, KOTOPBIU
YCTaHABJIMBACTCA B XOJI€ BBHINIOJHCHUS 3aJaHHsl M 3alUCBIBACTCS COTJIACHO
yKa3aHUsIM B BHUJAEC OMNpEACICHHON TMOCIEIOBATEILHOCTA YETBHIPEX 1Udp,
OPUEHTUPOBAHbI Ha MPOBEPKY YCBOCHUS 00S3aTEIBHBIX DJIEMEHTOB COJICPKAHUS
OCHOBHBIX 00pPa30BaTENIbHBIX MPOTrpaMM IO XUMHUHM HE TOJBKO 0a30BOTO, HO H
yrayOaE€HHOTO YPOBHS.

B cpaBHEHMM C 3a7aHUSAMH MPEIBIIYIICH TPYIMIBI OHU TPEIyCMaTPUBAIOT
BBITIOJTHEHHE OOJIbIIero pa3zHooOpa3us JIEeUCTBUH MO TMPUMEHEHUIO 3HAHUU B
W3MEHEHHOM, HECTAaHJAPTHOW CHUTyaluu (HampuMep, IJs aHajdu3a CYIIHOCTH
W3YYCHHBIX THUIIOB  peakiuii), a Takke CHOPMHUPOBAHHOCThL  yYMEHUU
CUCTEMATU3UPOBATH U 0000IIATh TOJYYCHHBIC 3HAHMUS.

B sk3aMenanronHo# padoTe mpejioKeHa TOJIbKO OHa Pa3HOBUIHOCTD ATUX
3aJlaHdl: Ha YCTAHOBJIEHWE COOTBETCTBHS TO3WIIMM, MPEACTABICHHBIX B JIBYX
MHOKECTBaX. ITO MOXKET ObITh COOTBETCTBHE MEXKTY: Ha3BAaHUEM OPTraHUYECKOTO



COCIMHEHUS ¥ KIIACCOM/TPYIIION, K KOTOPOMY(-Oi) OHO MPUHAJJIC)KHUT; HA3BAaHHEM
win (HOpMyJIO COJIM M OTHOIIEHHWEM JTOM COJMM K THAPOJIU3Y; HCXOTHBIMU
BEIIECTBAMU U MPOAYKTAMH PEAKIIMH MEXIy dTUMHU BEIIECTBAMU; HA3BAHUEM WJIU
dbopMyI0if CONMU U MPOIYKTaMU, KOTOPbIe 00pa3ylOTCsl HA MHEPTHBIX DJIEKTPOAAX
IIPU IEKTPOJIU3E €€ BOJTHOTO pacTBOpa, U T.I.

st oneHKH CcOPMUPOBAHHOCTH HWHTEIUIEKTYaIbHBIX YMEHHH BBICOKOIO
YPOBHSI, TaKUX KaK YCTaHABIMBATh IMPUYUHHO-CIICJICTBEHHbIE CBSI3U MEXKIY
OT/ICJIbHBIMU 3JIEMEHTaMU 3HaHUW (HarpuMep, MEXKIy COCTaBOM, CTPOCHHEM U
CBOMCTBaMM BeEIIECTB), (OPMYyIHUPOBATh OTBET B OMNPEACIEHHON JIOTHKE C
apryMeHTalluel CJeJaHHbIX BBIBOJAOB U 3aKJIIOYCHHM, HCIHOJIB3YIOTCS 3aJlaHUs
BBICOKOT'O YPOBHSI CJIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

3agaHuss ¢ pa3BEPHYTHIM OTBETOM, B OTJIMYME OT 3aJaHUNA JBYX
NpEeAbIYIUX TUIOB, MPEAYCMATPUBAIOT KOMILJIEKCHYIO MPOBEPKY YCBOCHUS Ha
yrayOnéHHOM YPOBHE HECKOJIBKUX (IBYX U 0oJiee) DJIEMEHTOB COJIEpKaHHUS W3
pPa3IMYHBIX COJEPKATEeNbHBIX O0JIOKOB. OHU MOJPA3ACNSAIOTCS Ha CIEAYIOIINe
Pa3HOBUHOCTH:

— 3aJlaHusl, MIPOBEPSIOIINE YCBOCHUE BAKHEHIIUX SJIEMEHTOB COJEp KaHUS,
TaKuX, HallpUMep, KaKk «OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUNY, «PEAKIIUH
MOHHOT'0 OOMEHa»;

— 3a/laHusl, TPOBEPSIONINE YCBOCHHE 3HAHUM O B3aUMOCBSI3H BEIIECTB
pa3IMUHBIX  KJacCOB (HA TpuUMepax MPEeBpallleHuHd HEOPraHWYeCKuX U
OpTraHUYECKUX BELIECTB);

— pacy€THBIC 3a1aYM.

3agaHus ¢ pa3BEPHYTHIM OTBETOM OPUEHTUPOBAHBI HA MPOBEPKY YMEHMUI:

— OOBACHATH OOYCIIOBJIEHHOCTh CBOWCTB W NPHUMEHEHMS BEIIECTB HUX
COCTAaBOM M CTPOEHHEM, XapakTep B3aMMHOIO BJIMSHHUS aTOMOB B MOJIEKYJax
OpTraHWYECKUX COCIMHEHUMN, B3aMMOCBSI3b HEOPraHMYECKUX U OPraHMYeCKHX
BEILIECTB, CYIIIHOCTh U 3aKOHOMEPHOCTh MPOTEKAHUS U3yUYCHHBIX TUIIOB PEAKIU;

— TIPOBOJUTH KOMOMHUPOBAHHBIE PACUETHI IO XUMUYECKUM YPABHEHUSIM.

[To conepxkarenbHbIM OJOKaM Kypca XUMHUU PpaCIpeeiCHHE 3aJaHui
HK3aMEHAIMOHHONW PaOOThI MPOU3BOIUTCS CISAYIOIIUM 00pa3oM:

— TEOPETUYECKUE OCHOBBI XUMUH: COBPEMEHHBIE MTPEACTABICHUS O CTPOECHUHU
atroma, Ilepmoamueckuii 3akoH u llepuognueckass cucrema XUMHYECKHX
anementoB JI.M. MeHnneneeBa, xuMuueckas CBsI3b M CTpOeHUE BemiecTBa (4
3aaHUs)

— XUMHUecKas peakuus (8 3aaanuii)

— HEOpraHMYeCcKue  BEUIeCTBa:  Kiaccuukanums W HOMEHKJATypa,
XUMHUYECKHUE CBOWCTBA M TEHETHYECKAs CBSA3b BEIIECTB paszlWyHbIX KiaccoB (7
3a/IaHUM)

— OpraHWYeCKHe BEIECTBA: KIACCH(PUKAIMSI ¥ HOMEHKJIATypa, XUMUYECKHE
CBOMCTBA M TEHETUYECKAsI CBA3b BEILIECTB PA3IMUHBIX K1accoB (9 3amanuii)

— METOJIbl TO3HAHUS B XUMHUU. XHUMHUS M KU3Hb. SKCHEPUMEHTAJIbHbBIC
OCHOBBI XUMUH, OOIIME MPEACTABICHUS O MPOMBIIUICHHBIX CITOCO0aX MOJYYCHUS
BOXHEUIIIMX BEIIECTB (2 3a1aHus)

— pacuéThl 0 XUMUYEeCKUM (hopMyJiaM U ypaBHeHusM peakuuii (5 3a1anuii).



[Ipu BBIIOJNIHEHUH 3aaHUN MOXXHO TOJH30BATHhCSI YEPHOBUKOM. 3aIlMCH B
YEPHOBHKE, a TAK)KE B TEKCTE OWMJIETAa HE YUUTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

Ha BbImonHeHHe 53K3aMEHAIMOHHON paboThl oTBoguTCcs 3,5 uwaca (210
MUHYT).

4. lonoJIHUTeIbLHbIE MATePHAJIbI U 000Py/I0BAHHE

K kaxxnomy Omiery 53K3aMEHAllMOHHOM pabOThl MPHIIATalOTCs CIIEIYIOLIUE
MaTepHuabl:

— Ilepnonnueckas cucrema xumuyeckux 3neMeHToB .. Menaeneesa;

— Ta0JMIIa PaCTBOPUMOCTH COJIEH, KUCIOT M OCHOBAaHUI B BOJE;

— DJIEKTPOXMMHYECKUHN PsJI HANIPSYKEHUM METAJUIOB.

Bo BpeMs BBINOJIHEHUS HSK3aMEHAllMOHHOW  paboThl  pa3pelraercs
UCITI0JIb30BaTh HEIPOIPAMMUPYEMBII KaJbKYJISTOP.

5. Kputepum onenku

Pe3ynbTaThl BCTYNMUTEIBHOTO UCTIBITAHUS 10 PYCCKOMY SI3BIKY OIICHUBAIOTCS
no 100-6anmnpHOM 1miKane. MUHMMATBHOE KOJIMYECTBO 0asioB, MOATBEPIK/IAIOIIEE
YCHEIIHOE MPOXO0KACHUE BCTYMUTEIHHOTO UCHBITAHUS MO XUMHUHU, COOTBETCTBYET
MUHUMAJILHOMY KoiudecTBy OamnoB EI'D, ycranoBieHHOMY MwuHUCTEPCTBOM
CENbCKOro xo3sucTBa Poccuiickont denepanum.

[IpaBUIBLHOCTE peIIeHUS 3aJaHuil CHadaja OICHWBACTCS MNePBHYHBIMH
OassIamMu.

3a mpaBUIBHBIN OTBET Ha Kaxkmoe w3 3amanmii 1-6, 11-15, 19-21, 26-29
craBuTcs 1 Oamn. 3amaHre CYUTACTCS BBITIOJIHCHHBIM BEPHO, €CITM 3K3aMEHYEMBIH
Tl IPaBUJIBHBIA OTBET B BHJIC MOCJIEAOBATEILHOCTH U(p WM YUCa ¢ 3aJaHHOU
CTETIEHBIO TOYHOCTH.

3apanua 7-10, 16-18, 22-25 cuuTaroTCs BBINIOJIHCHHBIMH BEPHO, €CIIHU
MPaBUJILHO yKa3aHa MOCIEI0BATENbHOCTh U(p. 3a MOITHBINA MPaBUIBHBIN OTBET
Ha Kaxnaoe u3 3amanuii 7-10, 16-18, 22-25 craBurca 2 6aina; eciau AOIMyIIeHA
onHa omuOka — 1 Oan; 3a HeBepHbIM OTBeT (0ojiee OMHOW ONIMOKW) WU €Tro
orcyrcTBue — 0 6asioB.

Kpurepun ouenku 3aganus 30.

Coaep:kaHue BEPHOI0 OTBETA M YKAa3aHUS 110 OLICHUBAHMIO Bajibl
OTBeT NpaBUNIBHBIN U MOJIHBINA, COAEPIKUT CIETYIOLIUE IIEMEHTHI: 2
* BEIOpaHbI BEIIECTBA, U 3alIMCAaHO ypaBHEHHE OKUCIUTEIFHO-BOCCTAHOBUTEIbHON
peaxiuu;
* COCTaBJICH AJIEKTPOHHBIN OaslaHC, yKa3aHbl OKUCIUTENh H BOCCTAHOBHUTEIb
[IpaBuiIbHO 3an1MCaH OAMH JIEMEHT OTBETA 1
Bce areMeHTHI 0TBETa 3amycaHbl HEBEPHO 0
Maxcumanvnoiii bann 2

Kputepun onenku 3ananus 31.
ConepxaHue BEPHOIO 0TBETA M YKa3aHHUS 110 OLIeHHBAHHIO Bajiabl
OTBeT NpaBUIIBHBIN U MOJIHBINA, COAEPIKUT CIETYIOLIUE IIEMEHTHI: 2
* BEIOpaHbI BEIIECTBA, M 3aIIMCaHO MOJIEKYJISIPHOE YPaBHEHHE PEaKIM HOHHOTO 00OMeHa;
* 3aIMCaHbl IOJHOE U COKpallEHHOE MOHHOE YPABHEHMs peakLui




[IpaBuUIBHO 3amKCaH OJMH 3JICMEHT OTBETA 1
Bce anieMeHTBI 0TBETA 3alKCaHbl HEBEPHO
Maxcumanvhoiii 6ain 2

o

Kpurepuu onenku 3aganus 32.

ConepixaHue BEPHOI0 0TBeTa M YKa3aHHS 110 OLleHHBAHUIO Banibl
[IpaBuibHO 3anucaHbl YETHIPE YPABHEHUS PEAKIUI 4
[IpaBuibHO 3anucaHbl TPU YPABHEHUS PEAKIUI
[IpaBuibHO 3anucaHbl ABa YpaBHEHUS peaKLUi
[TpaBUIBbHO 3aIIMCaHO OTHO YPaBHEHHE PEaKINU
Bce aneMeHTHI OTBETA 3aIiCcaHbl HEBEPHO
Maxcumanvuwiii 6ann

IO |INW

Kpurepun onenku 3aganus 33.
ConepixaHue BEPHOI0 0TBeTa M YKa3aHHS 110 OLleHHBAHUIO BaJjuibl

IIpaBubHO 3amMCaHbl MATh YpaBHEHUHN pEaKIMi 5
[TpaBHUIBHO 3aMKCaHBI YETHIPE YPABHEHHS PEaKLIUI
[IpaBHABHO 3amKCaHbl TPU YPaBHEHHs PeaKLUi
ITpaBuIBbHO 3aMKCaHbl 1BA yPaBHEHUS peaKkLUil
[TpaBHUIBHO 3aIKMCAHO OJHO YPaBHEHUE PEAKINH
Bce aneMeHThI 0TBETa 3aNKCaHbl HEBEPHO
Maxkcumanvuwiii bann

OO [(INW|>

Kputepun onienku 3aganus 34.
Coz[epﬂcalme BEPHOI'0 OTBETA U YKA3AHHUS 10 OLICHUBAHUIO Baaabl

OTBeT NpaBUIbHBINA U TOJIHBINA, COAEPIKUT CIAEAYIOUIUE dIIEMEHTHI: 4
* IPAaBUJILHO 3alICAaHbl YPABHEHUS PEaKLUl, COOTBETCTBYIOIUX YCJIOBUIO 3a/1aHUS;
¢ IIPAaBHUJIbHO MPOU3BEACHBI BBIYMCIICHHUS, B KOTOPBIX UCIIOJIb3YHOTCS HGO6XO,Z[I/IMBIG
(1)I/ISI/I‘IGCKI/IG BCJIMYHMHBI, 3aIaHHBIC B YCJIOBUU 3aJaHUS;
¢ IPOACMOHCTPUPOBAHA JIOTUYCCKHU O6OCHOBaHHaiI B3aNMOCBSA3b q)I/I3I/I‘ICCKI/IX BCIIMYHH,
Ha OCHOBAaHUHU KOTOpOfI TIPOBOIATCA paC‘IéTLI;
* B COOTBETCTBUH C YCJIOBHUEM 3aJaHUS ONPCACJICHA NCKOMAA (1)1/13nqec1<a$1 BCJIMYHUHA
IIpaBuibHO 3amucaHbl TPU DJIEMEHTA OTBETA

HpaBI/IHbHO 3alurcCaHbl JIBa 3JICMCHTA OTBETA

IpaBUIILHO 3aMKCaH OJIUH 3JIEMEHT OTBETA
Bce a1eMeHThI OTBETa 3aIUCaHbl HEBEPHO
Maxcumanvrolii 6ann

IO |N(W

Kpurepun onenku 3aganus 35.
Coaep:xaHue BEPHOI0 0TBETA U YKAa3aHUsI 110 OLIeHUBAHUIO Bajibl

OTBET NPaBUIILHBIN U MOJHBIA, COAEPKUT CIACTYIONINE JIEMEHTHI: 3
* IPaBIIIBHO TIPOM3BE/ICHBI BEUHCIICHHUS, HEOOXOUMEIE IS YCTAHOBIICHHUS MOJIEKYIISIPHOI
(dbopMyIIbI BelllecTBa, U 3alKcaHa MOJICKYJIsipHast (opMyJia BEIECTBa;
* 3amMcaHa CTPYKTYpHas (OpMya OpraHMIEecKOro BEMIECTBA, KOTOPask OTPAXKaeT IOPSIOK
CBSI3M M B3aMMHOE PACIIOJIOKEHHE 3aMECTUTENCH U (PYHKIIMOHATIBHBIX TPYII B MOJIEKYJIC B
COOTBETCTBHH C YCIIOBUEM 3aJIaHHS,;
* C HCIOJIB30BaHUEM CTPYKTYPHON (OPMYIIBI OPraHUUECKOTO BEIIECTBA 3aIIMCAHO YPABHEHUE
pEaKIiH, Ha KOTOPYIO JaéTcsl yKa3aHHE B YCIIOBUH 3aJaHUS
IIpaBuiIbHO 3anucaHbl ABa YPAaBHEHUS pEeaKLUH
IIpaBuJIbHO 3aIIMCaHO OJIHO YPaBHEHHUE peakLuu
Bce anemMeHThI 0TBETa 3al1MCaHbl HEBEPHO
Maxcumanvnoiii bann

WO |IN

3a BepHOE BBIMOJHEHUE BCEX 3aJaHHMM IK3aMEHAIMOHHOW pPabOTHI MOKHO
MOJIYYUTh MakcuMainbHO 60 mepBuuHbIX OaywioB. IlepeBon mepBUYHBIX 0aiOB B
100-6annbHYIO0 TITKaly OCYIIECTBIISETCS HAa OCHOBAaHWU CJEAYIOMIEH IITKaJIbI
nepeBoa:



[epBuun TecT,OB IlepBuun TecT,OB IepBuun TeCTvOB IepBuun TeCTvOB HepBuun TeCTvOB
blii 6as11 GI;I:H blii O/ 61::3 blii 6as11 61;1:3 blii 6as1n 61;1:3 blii 6as1n 6[::3
1 4 13 39 25 55 37 70 49 88
2 7 14 40 26 56 38 71 50 90
3 10 15 42 27 S7 39 73 o1 91
4 14 16 43 28 58 40 74 52 93
5 17 17 44 29 60 41 75 53 95
6 20 18 46 30 61 42 77 54 97
7 23 19 47 31 62 43 78 55 99
8 27 20 48 32 64 44 79 56 100
9 30 21 49 33 65 45 80
10 33 22 51 34 66 46 82
11 36 23 52 35 68 47 84
12 38 24 53 36 69 48 86

6. JIutepatrypa, pekoMeHayeMas IJisl MOATr0TOBKHU

1. T'abpuensn O.C. Xumusa 10 ximacc: yudeO. s o6mieoOpa3oBar.
yupexaenuit / O.C. I'abpuensa. — M.: OO0 "IPODA", 2020

2. Tabpuemssa O.C. Xwumusa 11 xmacc: yueb. i oOmieoOpa3oBar.
yupexaenuit / O.C. I'abpuensa. — M.: OO0 "IPODA", 2020

3. Taopuensn O.C. Xumusa 8 xmacc: yueb. mig  oOmieobpa3oBar.
yupexaennii / O.C. I'abpuensa. — M.: OO0 "IIPODA", 2020

4, Tabpuensa O.C. Xumusa 9 ximacc: yued. qisa  oOmeoOpa3oBar.
yupexaennii / O.C. I'abpuensa. — M.: OO0 "JIPODA", 2020

5. Tabpuensn O.C., OctpoymoB WN.I'., CnaaxoB C.A. Xumus . 9 kiacc:
yueOnuk / O.C. T'abpuensu, W.I'. Octpoymo, C.A. CnaaxoB. — M.: AO
"U3narensctBo "[Ipocsemenune", 2020.

6. Tabpuensa O.C., Octpoymo W.I'., CnankoB C.A. Xumus 10 xiacc:
yueonuk. / O.C. T'abpuensn, W.I'. OctpoymoB, C.A. CmaakoB. — M.: AO
"UznarensctBo "[Ipocsemenne", 2020.

7. Tabpuensia O.C., OctpoymoB WN.I'., CnaaxoB C.A. Xumus 11 knacc:
yueonuk. / O.C. T'abpuensn, W.I'. OctpoymoB, C.A. CnagkoB. — M.: AO
"UznarensctBo "[Ipocsemenne", 2020.

8. Tabpuensn O.C., OctpoymoB WN.I'., CnaaxoB C.A. Xumus 8 kiacc:
yueOnuk. / O.C. T'abpuensu, W.I'. Octpoymon, C.A. CnaakoB. — M.: AO
"UznatensctBo "[IpocBemenne", 2020.

9. Eropo A.C. HoBeiil penetutop mo Xumuu i moarotoBku k EI'D /
A.C. Eropos. — M.: ®enukc, 2019. — 670 c.

10. Kypun A.A. Xumus 10-11 xmaccer: yueb. st o0meodpazoBar.
yupexnenuit / A.A. Kypun. — M.: AO "UznarensctBo "lIpocBemenne”, 2019.

11. Kypun A.A. Xumus 8 kiacc: yueO. s o0ieoopa3oBar. yupexkacHui /
A.A. Kypun. — M.: AO "U3parensctBo "lIpoceemenue”, 2018.




12. Kypun A.A. Xumus 9 knacc: yue0. 11t o01ieo0pa3oBar. yupexaeHun /
A.A. Kypun. — M.: AO "U3parensctBo "l[IpocBemenue”, 2019.

13. KaBepuna A.A., CsupuaenkoBa H.B., Cnactuna M.I'. EI'D 2021
Xumus. TumoBsle 3K3amMeHalMoHHbIe BapuaHThl. 30 BapuantoB / A.A. KaBepuHa,
H.B. CupunenkoBa, Cuactuna M.I'. — M.: HarimonansHoe oGpaszoBanue, 2020. —
368 c.

14. Mengene 1O.H., MomuanoBa I['.H., Kopomenko A.C. OI'D 2021.
OUIIN. Xumus. TuroBble BapuaHThl DK3aMEHAIIMOHHBIX 3aJaHUW. 32 BapuaHTa
samanuii / FO.H. Mensenes, [.H. MomuanoBa, A.C. Kopomenko. — M.: Dk3amMeH,
2020. - 191 c.

15. MunuenkoB E.E., XKypun A.A., OpxekoBckuii [1.A. Xumusg. 11 knacc:
yuebnuk / E.E. Munuenkos, A.A. Xypun, I1.A. Opxekosckuii. — M.: OO0 "UOI]
MHEMO3HMHA", 2019

16. Hudantees 3.E., OpxexoBckuii [1.A. Xumus. 10 kiacc: yueonuk / O.E.
Hudantses, I1.A. OpxekoBckuit. — M.: OO0 "MOLl MHEMO3HNHA", 2019

17. Ily3zakoB C.A., Mamnuna H.B., IlonkoB B.A. Xumus 10 kmacc: y4e0.
Jutst 061eoopasonart. yupexaenuii / [lyzakos C.A., Mamuuna H.B., [Tonkos B.A.
— M.: AO "U3znatensctBO "[IpocBemenue”, 2020

18. Ily3zakoB C.A., Mamnuna H.B., IlonkoB B.A. Xumus 11 kmacc: yue0.
Jutst 061eoopasoart. yupexaenuii / [lyzakos C.A., Mamuuna H.B., [Tonkos B.A.
— M.: AO "U3zparensctBo "[Ipocsemenne", 2020

19. Pym3utuc T'.E., ®enmpmman D.I. Xumus 10 kmacc: yueb. s
ob0meoOpazoBar. yupexaenuit / I'.E. Pymutuc, ®.I. Penpaman. — M.:
AO"U3patensctBO "lIpoceemenue”, 2020

20. Pymutuc TI'.E., ®empaman D.I. Xumus 11 xmacc: yueb. mis
obOmeoOpazoBar. yupexaenuit / I'.E. Pymutuc, ®.I. Penpaman. — M.:
AO"UznarensctBo "IIpocBemenne", 2020

21. Pymsutuc T'.E., ®enmpaman D.I. Xumus 8 xmacc: yuel. s
obmeoOpazoBar. yupexaenuit / I'.E. Pymutuc, ®.I'. dDenpaman. — M.:
AQO"UznarensctBo "[Ipoceemenne”, 2020

22. Pymsutuc T'.E., ®enpaman D.I. Xumus 9 kmacc: yueO. mis
obmeoOpazoBar. yupexaenuit / ['.E. Pymutuc, ®.I'. dDenpnman. — M.:
AQO"UznarensctBo "[Ipoceemenne”, 2020

23. Xumusa 10 xmacc: mpoduabHBIA ypOBEHb: ydel. st oOrieoOpa3oBar.
yupexaenuii / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A. JIpo3nos, B.B.
Jlynun, nox penakuuei B.B. Jlyauna. — M.: OOO "IPO®DA", 2020

24. Xumust 11 xnacc: npoduiibHBIA ypOBEHB: yuel. mjia o61ieoOpas3oBar.
yupexaenuii / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A. JIpo3nos, B.B.
Jlynun, nox penakuuen B.B. Jlyauna. — M.: OOO "IPO®DA", 2020
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