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HOACHUTEJBHASA 3AIINCKA

Leab BCTYyNUTENBHOTO HMCHBITAHUS MO XUMHUU — TMPOBEPKA TEOPETUUECKHUX
3HAHUM M MPAKTHYECKUX YMEHUU MO XUMHHM B Tpeleiax MIKOJIbHOW MpOorpaMMBl,
BBISIBJICHUE CTEIEHH COOTBETCTBHUS MMOATOTOBKM TOCTYMAIOIIUX YPOBHIO 3HAHUM,
YCTAaHOBJIICHHOMY TOCYAapCTBEHHBIM CTaHIapTOM 00I1Iero (MoJIHOro) oOpa3oBaHUSs
(DenepasibHBIN KOMIIOHEHT).

[Iporpamma cocrtaBiieHa Ha OCHOBE «(053aT€ILHOIO MUHHUMYyMa COJIEpKaHUs
cpenHero (IOJIHOTO) O0IIero 00pa3oBaHus», KOTOPBIA MPEACTaBiIeH B (hopme Habopa
MPEAMETHBIX TEM (IUIAKTHYECKUX €IUHUI), BKIIOYAEMbIX B 0053aT€IbHOM MOPSJIKE B
OCHOBHBbIE€ 00pa30BaTEIbHBIE MPOTPAMMBI CPETHETO (ITOJIHOT0) 001Iero 00pa3oBaHusl.

TpeOoBaHUsS K YpOBHIO NOJATOTOBKM A0MTYPUEHTOB SIBJIIFOTCSI OCHOBOW JIJISt
pa3pabOTKU  KOHTPOJbHO-U3MEPUTENBHBIX  MaTepUaioB, KOTOPHIE  IO3BOJISIIOT
YCTaHOBUTh YPOBEHb OCBOCHMS BbINYCKHHKaMu @DenepalibHOIO KOMIIOHEHTa
roCy/1apCTBEHHOIO0 00pa30BaTENIbHOIO CTaHAapTa CPEAHEro 00Iero oopa3oBaHus Mo
XUMHHU (0a30BBIN U NPOPUIBHBIN YPOBHH).

TpebGoBanus K NpeIMETHON NOATOTOBIEHHOCTH a0OUTYpUEHTA:

1. meTs mpencTtaBieHHE O CYHUIHOCTH XMUMHYECKHMX IPOLECCOB M SIBJICHUN B

KMUBOU W HE)KUBOU IIPUPOJIE.

2. 3HaTb OCHOBHBIC TEOPETUYECKHE TOJOKEHUS XMUMHH B Tpeleiax MIKOJIbHON
MIPOrpaMMBlI.
3HaTh CBOMCTBA BEMIECTB, UMEIOIIUX MPAKTUYECKON 3HAYECHHE.
YMeTb packpbIBaTh 3aBUCUMOCTb CBOWMCTB BEIIECTB OT UX COCTABA U CTPOCHHUS.
YMeTh pemaTh TUIIOBbIE 1 KOMOMHUPOBAHHBIE 337]a4K IO OCHOBHBIM pa3zjienam
XUMUH.

6. [loHnmMaTh OCHOBHBIE HAay4HbIE MPUHLMIBI BAXHEHIIUX XUMHUYECKHUX

IPOU3BOACTB (HE YIIIyOJIsisACh B JETaIM YCTPOUCTBA XMMUUECKOH anmapaTyphl).

dopma npoBeeHUs HCTIBITAHUS — TECTUPOBaHUE. BeTynurenbHOE HCTIBITaHNE
IIPOBOJIUTCS C UCIIOJIb30BAHUEM JUCTAHIIUOHHBIX TEXHOJIOTHH.

O6mee Bpemsa BeimodHeHUus pabotel - 210 wmmu. Ilpu  mnpoBeaeHUU
BCTYIUTEIBHOTO  MCMBITAaHMS 1O  XMUMHMHM  pa3pemiaercs  IM0JIb30BaThCs
HENPOrpaMMHUPYEMBIM KaJIbKYJISTOPOM.

Kpurepuu oneHkr nucbMeHHOM padoThI 10 XUMHMHU

3amanusi BCTYMUTENbHBIX UCIIBITAHUI MOJTHOCTBIO COOTBETCTBYIOT CTPYKTYpE U
cogepxannto EI'D mo xumuu.

BapuaHT sk3ameHanmOHHOW pabOThl MO XMMHHM COCTOMT W3 JABYX 4YacTell u
BKIIOYaeT 34 3agaHus.

[lepBasg wacTth comepkuT 28 3agaHMil C KpaTKUM OTBETOM, B uX uwucie 20
3ajaHue 0a30BOTO YpPOBHA CJIOXKHOCTM (B BapuaHTe OHHM MPHUCYTCTBYIOT IOA
Homepamu: 1-5, 9-13, 16-21, 25-28) u 8 3amaHuii MOBBIIIICHHOTO YPOBHS CIOKHOCTH
(3amanus 6-8, 14, 15, 22-24).

3a mpaBUIBHBIM OTBET HA Kaxmoe w3 3amanmii 1-5, 9-13, 16-21, 25-28
ctaBuTcs 1 6ami. 3aganue cCYUTaeTCs BBITIOJHEHHBIM BEPHO, €CIIU AK3aMEHYEMBIH J1al
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MPaBUJILHBIM OTBET B BHJIC IOCJIEIOBATEILHOCTH NU(Pp WM YWCIa C 3aJaHHOU
CTENEHBIO TOYHOCTH.

3amanus 6-8, 14, 15, 22-24 cuwuTtaroTcs BBINOJHEHHBIMH BEPHO, €CIIHU
MpaBUJIbHO yKa3aHa MOCJIENI0BATEIbHOCTh IU(p. 3a MOJHBINA MPaBWIBHBIM OTBET B
3aganusx 6-8, 14, 15, 22-24 craButcsa 2 Oanna; ecliv JOIyIIeHa ojHa omuoka — 1
0aJut; 3a HEBEpHBIN OTBET (00JIee OTHOM OIMMOKHN) MK ero oTcyTcTBUE — 0 OaILIOoB.

MakcuMallbHO TepBasi 4acTh OIIEHHUBAETCS B 36 OAILIOB.

Bropas dacte comepxut 6 3agaHuii ¢ pazeepHymvim omeemom (BBICOKOTO
YPOBHS CIIOKHOCTH). DTO 3aAaHus 1oJ Homepamu 29-34. 3amaHusi ¢ pa3BEPHYTHIM
OTBETOM OpPHUCHTHPOBAHBI HA TIPOBEPKY YMEHHUU: OOBSICHATH OOYCIOBICHHOCTH
CBOMCTB M NMPUMEHEHHMsSI BEIIECTB UX COCTABOM W CTPOEHHUEM, XapaKTep B3aWMHOTO
BIIUSHASL aTOMOB B MOJIEKyJaX OpPraHWYECKHX COCIWHCHHUM, B3aUMOCBS3h
HEOPTraHWYECKUX ¥ OPTaHWYECKHX BEIIECTB, CYIIHOCTh W 3aKOHOMEPHOCTH
MPOTEKAHUS U3YYCHHBIX THUIIOB PEAKIUiA; TPOBOAUTH KOMOMHHUPOBAHHBIC PACUETHI 11O
XUMHUYECKUM YPaBHCHHSIM.

3a KaXJ10€ IPaBUJILHO BBITTOJTHEHHOE 33/IaHNE BBICTABIISACTCS .
3amanue 29 — 2 6annia,

3aganue 30 — 2 Gaa,

3amanue 31— 4 cauia,

3amanue 32 — 5 6ayuios,

3ananue 34 — 4 6amia,

3amanue 33 — 3 Ocauia.

MaKCHUMaJIbHO BTOpas 4acTh oneHnBaeTcs B 20 6ayios.
Bcero 3ananwnii - 34.

MuHuManpHOE ~ KOJMMYECTBO  OajioB,  TOATBEPXKIAIONMIEE  YCICIIHOE
MIPOXO’KJICHUE BCTYMHUTEIIBHOTO UCTIBITAHHS (MUHAMAIILHOE KOJUYECTBO OAIIOB) TIPH
npuemMe Ha oOydeHue Mo oO0pa30oBaTEIbHBIM MPOrpaMMaM BBICIIETO OOpa30BaHUS
(nmporpammam OakamaBpuata W mporpammam crneruanurera) B OI'BOY BO
«OpioBckuii rocynapctBeHHblil yHuBepcuteT uMenn M.C. TypreHeBa» mo Xxumuu
coctaBisieT 13 nepBuuHbIX 0auioB (39 TECTOBBIX OAIITIOB).

MakcuMallbHOE KOJIMYECTBO 0auloB IO XMMHHU COCTaBISCT 56 IEePBHYHBIX
6asoB (100 TecToBBIX 6aIOB).



COAEPXATEJIBHASA YACTb TIPOI'PAMMBI 10O XUMHUU

Pazgea 1. TEOPETHYECKHUE OCHOBBI XUMHH

CoBpeMeHHbIE TIPEACTABICHUS O CTpoeHHH aToma. CTpoeHue >SIEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB TEPBBIX YETHIPEX MEPUOAOB: S-, P- U d-DIEMEHTHI.
OnexktpoHHast KoHPuUrypamus aroma. OCHOBHOE U BO30YX JACHHOE COCTOSTHUE aTOMOB.
N3oTomsl.

Ilepnomnueckuit 3akoH u Ilepmogmyeckas cUCTEMa XUMUYECKUX DJIEMEHTOB
.. MenaeneeBa. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB 3JIEMEHTOB M HX
COEAMHEHNH T10 ITIEpUOJaM U IPyIIIaMm.

Xumuyeckas CBsI3b U CTpoeHue BemecTBa. KoBaneHTHas XUMUYECKast CBA3b, €€
Pa3HOBUJHOCTH M MEXaHU3MbI 00pa3oBaHMs. XapaKTEPUCTUKU KOBAJICHTHOW CBS3H
(mosisipHOCTH W 3Heprus cBs3u). MonHas cBs3b. Mertamnuyeckas cBsizb. BogopoaHas
CBs3b. [[puMepsl coeNMHEHN C pa3JINYHbIM TUIIOM CBSI3U.

DIEeKTPOOTpUUATENBbHOCTh. (CTENEHb OKHCIEHUS M BaJIEHTHOCTh XHUMHUYECKHX
JJIEMEHTOB.

BemectBa  MOJEKyJIApHOIO M HEMOJIEKYJISPHOTO  CTpoeHus.  Tun
KPUCTAJUIMYECKOW PEIIETKH. 3aBHCHUMOCTbh CBOMCTB BEIIECTB OT HMX COCTaBa M
ctpoeHus. [Ipumepsl COENMHEHUH ¢ PA3JIMYHBIM TUIIOM KPUCTAIUIMYECKON PEIIETKH.

Xumuueckas — peakius.  Knaccuduxamus — XUMHUYECKHX — peakiuil B
HEOPraHUYECKOM M OpraHndeckol xumuu. TernoBoit 23pHEKT XMMUYECKOU peaKIuu.
TepMoXxuMUYECKHE YPABHEHUS.

CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB.

OOpatumble 1 HEOOpaTUMbIE XMMUYECKUE PEAKIUU. XUMHUYECKOE PaBHOBECHE.
CMmellieHre XHMMHYECKOTO pPABHOBECUSl TMOJ JEWCTBHEM pAa3iIMYHbIX (HaKTOPOB.
[Tpuaumn Jle Hlarense.

PactBopsi. PactBopumocTs BemectB. Kpucramioruaparsl. CriocoObl BIpaKeHHs
KOHIIGHTpAIlMU PacTBOPOB (MaccoBas II0JisI, MOJsipHash KOHIEHTparwus). ['unponus
coseil. Cpena BOAHBIX PACTBOPOB: KUCHAs, HEUTpaJbHas, IIETOYHAS.

DJIEKTPOJIUTAYECKAsE JUCCOLUMALMS AJIEKTPOJIUTOB B BOJHBIX pPacTBOpax.
CusnbHbIE U clla0ble SJEKTPONIUThI. Peakiiuu noHHOTro oOMeHa

Peakuuu oxucnuteabHO-BOCCTaHOBUTENbHBIE. Koppo3us MeTanioB U crnocoObl
3alUTHI OT HEe. DIIEKTPOJIN3 PACIIABOB U PACTBOPOB (COJIEH, IEI0UEH, KUCIIOT).

Paznen 2. HEOPTAHUYECKASA XUMUS

Knaccudukanusa neopraHmdyeckux BeliecTB. HomeHkiaTypa HEOpraHUYeCKUX
BEIIECTB (TpUBUAJIbHASI M MEXyHAPOIHAS ).

OKcupl: KHUCIOTHBIE, OCHOBHBIE, aM@oTepHble. XapaKTEepHbIE XUMHUYECKUE
CBOMCTBA U CIIOCOOBI MOJTYYEHHUS OKCHUJIOB.

XapakTepHble XHMHUYECKUE CBOWCTBA W MOJIYYEHHWE OCHOBAHWUN M aM(OTEPHBIX
TUAPOKCUIOB.

Kucnotel, wux xknaccubukamus. XapakTepHble XHMHYECKHE CBOWCTBA U
IIOJIyYEHHE KUCIIOT. Peakuus HeUTpanu3aluu.



XapakTepHble XUMHUYECKHUE CBOMCTBA COJIEM: CPEIHUX, KHUCIBIX, OCHOBHBIX,
KOMIUJIEKCHBIX (Ha MpUMepe COCUHEHUN allfOMUHUS U IUHKA). CIoCcOObI TOTy4YeHHUS
COJIEH.

B3anmocCBs3b pa3aInyHbIX KJIACCOB HEOPTAHUYECKUX BEILIECTB.

Bonopoa. N3oronsl Bogopona. Guznveckue u xummudeckue cporictpa. CriocoObt
MOJIyYEHHUS BOJIOPOJA.

Kucnopon. ®@usnueckne n xumudeckue cpoiictBa. Aiutorponus. [lomydyenue u
IIPUMEHEHUE KUCIOPOJA.

Bona. ®usunueckne u XUMHYECKHUE CBOMCTBA.

OOmiass xapakTepucTHKa 31eMEeHTOB TnaBHOM moarpymnmsl VIl rpymmer. Xiop.
Ou3nuecKue W XHUMHUYECKHMe CBOMCTBA. [lonmydyeHne ©W nOpUMEHEHHE XJopa.
Kucnopoaconepxamnye coequHeHust xjopa. XiopooaopoA. CoiisiHas KHCIIOTA!
XUMHYECKUE CBOKCTBA U NosryyeHne. CoJli CONSTHON KUCIIOTBHI.

OO6mras xapakTepucTuka 3JeMeHTOB aBHoi noarpynnsl VI rpynmel. Cepa, ee
aJUIOTporHble (OpMbl, (U3UUECKUE U XUMHUYecKue cBONCTBA. COETUHEHUS CEephI:
CEPOBOJOPOA, OKCUIBI CEPBI, UX CBOMCTBA U noydeHue. CepHas KHCIIOTa: CBOMCTBA,
XUMHYECKUE OCHOBBI MPOU3BOACTBA. COJIM CEPHON KUCIIOTBHI.

OO0mrast xapakTepUCTHKA 3JIEMEHTOB TJaBHOW moArpynmnsl V Tpynmbl. A3OT,
OKCHJIbI a30Ta, a30THAsI KUCJIOTA, COJIM a30THOM KHUCIIOTHI: MOJyYeHue u GUu3nvecKue,
XUMUYECKHE CBOMCTBA. AMMHaK: (U3MYECKHE ¢ XUMHUYECKHE CBOICTBA.
[IpousBoactBo ammuaka. Comu amMmoHusi. Pocdop, €ro amioTpomnHble (OPMBI,
¢dbuznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V), pochopHas kucimora u
€€ COJIH.

OO6miast xapakTepUCTHKA 3JIEMEHTOB TMaBHOM noArpynnsl 1V rpynmnsl. Yraepon,
ero amioTpornHbie (GopMbl. OKCHUABI yIAEpOJa, YroJibHas KHUCJIOTa U €€ COJIH.
KapOuapl kanbuus v amoMmuHuss. Kpemuuil: pusudyeckue u XUMHUYECKUE CBOMCTBA.
CoenvHeHUs! KPEMHUSL.

Meramnbl. [lonoxxenune B nepuogudeckoit cucteme. OCOOEHHOCTH CTPOEHUS UX
aToMOB. XapakTepHble (QU3NYeCKHMe U XUMHUYEeCKue cBoiicTtBa. [loHsiTHe O
METAJLTypTUH: OOITHE CITIOCOOBI MOTYyUYCHHS METAJIIIOB.

OO6murast xapakTepuUCTHKa METANIOB TJIABHOW MOJATPYNIbI | TPYMIbI B CBA3U C UX
MIOJIOKEHUEM B MIEPUOJUYECKON cUCTeME XUMUUYecKux 3nemeHToB [[.11. Menneneena.
XapakTepHbIE XUMHUECKHE CBOWCTBA LIECIIOYHBIX METAJNIOB U UX COEUHECHUMN.

OO6mas xapakTepucTUKa METAJUIOB TJIaBHOM moArpynmnsl || rpymmnel B CBSA3M € UX
MOJIO)KEHUEM B TIEPUOANYECKON cUcTeMe XuMuueckux aiemeHToB J[.11. Menneneena.
XapakTepHble XMMHUYECKHE CBOMCTBA IIEJIOYHO3EMENBHBIX METANIOB M HX
COCIMHEHUM.

OO611as XxapakTepuCTUKa METAJJIOB riaaBHOM noarpynmsl |11 rpynmsl B ¢Bsizu ¢ ux
MOJIO)KEHUEM B TIEPUOAUYECKON cUCTeMe XuMuueckux aiemeHToB [.1. Menneneena.
XapakTepHbIE XUMHUECKHE CBOWCTBA AIIFOMUHUS U €TI0 COCIMHEHHM.

XapaKkTepuCTUKa MEPEXOAHBIX JIEMEHTOB (MEAH, LIMHKA, XpOMa, Keje3a) Mo UxX
MOJIOKEHUIO B MIEPUOJUYECKON CUCTEME XUMHUYECKUX 3iieMeHToB .. Menneneesa u
OCOOEHHOCTSIM CTPOEHHUS HUX aTOMOB. XapaKTepHbIE XMMHYECKHE CBOMCTBA MeEIH,
LIMHKA, XpOMa, JKeJe3a.



Paznen 3. OPTAHUYECKAS XUMUSA

Teopusi CTpo€HHs OpPraHMYECKUX COCIUHEHUN: TOMOJIOTHS U HU30MEpHUs
(cTpyKTypHas ¥ MpOCTpaHCTBEHHAs). B3anMHOe BIMsSHNE aTOMOB B MOJIEKYJIaX.

Tunel cBsizell B MoJieKyJdaX OpPraHUYECKHX BellecTB. [ mOpumu3aiuss aTOMHBIX
opOutanei yriepoaa. Pagukan. @yHKImoHnaabHas rpymnma.

Knaccudukanus opranuueckux BemiecTB. HoMeHkIaTypa OpraHUYecKUX
BEIECTB (TpUBHAIbHASI U MEKTyHAPOIHAS).

Nonnsiii (mpaBuio B.B. MapkoBHUKOBA) U paJuKaJIbHBIA MEXAHU3MbI pPEaKINi
B OPraHNYE€CKOW XHUMUH.

I'omosornuecknii psii aakaHOB, HOMEHKJIATypa W u3omepus. Puzndeckne u
XUMHUYECKHUE CBOICTBA, MOJIyYeHHUE alKaHOB B Jaboparopuu. L{uknoankaHsl.

['omosornuecknii psii aJKeHOB, HOMEHKJIATypa W u3oMepusa. Pusnueckue u
XUMHUYECKUE CBOMCTBA, MOJIIyYEHUE AIKEHOB B JIAOOPATOPHH.

JIeHOBbIE YTJIEBOJOPO/AbI, OCOOCHHOCTH CTPOEHHUS, CBOWCTBA, IOIY4YEHHE B
naboparopuu. IIpupoiHbIi KaydyK, €ro CTpO€HUE U CBONCTBA.

['omonornueckuii psjx ajakuHOB, HOMEHKJIATypa U u3omepusa. Pusnueckue u
XUMUYECKHE CBOMCTBA, MOJIYYCHUE AJIKUHOB B JIAOOPATOPHH.

ApomaTrueckue yriieBoJopojbl (0€H3051 M TOMYyO0J). DJIEKTPOHHOE CTPOEHUE,
¢uznueckre U XuMu4eckue cBorictaa. JlabopaTopHbie CrIOCOOBI OTyYEHUSI.

B3auMocBs3b 1peeNbHbIX, HEIPEAEIBbHBIX U apOMAaTUYECKUX YTIIEBOIOPOIOB.

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB: HE(Th, MPUPOIHBIA Tra3, MOMYTHHIE
He(dTsHbIE Ta3bl, yroiab. OpakiuroHHas neperonka Heptu. KpekuHr u apoMartusanus
He(TenpoayKTOB.

XapakTepHbple XMMUYECKUE CBOWMCTBA U MOJYYEHHUE MPEAEIbHBIX OJHOATOMHBIX
Y MHOTOATOMHBIX CUPTOB, (peHoa. [IpombIlIeHHOE NOTyYeHHe METaHoIa.

Anbaerunipl, UX CTpoeHHE, (PU3NYECKHEe M XUMHYECKHe cBoiicTBa. llomyuenue
MYpPaBBUHOTO U YKCYCHOTO aJIbJIETH/IOB B TAOOPATOPHUHU.

['omonorudyeckuii psf MpeAeNbHBIX KapOOHOBBIX KHCIOT, HUX CTPOEHUE,
dbu3nYecKkue W XUMHYECKue CBOMCTBA. [lambMUTHHOBas, CTeapUHOBAs, OJICMHOBAS
KHUCJIOTBI.

Crnoxxnble 2UPHI U KUPBL: CTPOCHKE U CBOMCTBA. Peakius stepudukaium.

YraeBoasl: MOHOcCaxapuabl, Aucaxapuabl, Ionucaxapuasl. HMx cTpoenue,
¢bu3znyeckrue 1 XuMHUYECKIe CBOMCTBA.

AMUHBI KaK OpraHuyeckue OcCHOBaHMsS. CTpPOEHHE aMUHOTPYIIMbI. AHUIIMH.
CBoiicTBa 1 MoJgyyeHue B JadOpaTOpuUu.

AmuHOKUCIOTEI. CTpoeHue, XUMHYECKHEe cBoiicTBa. CHHTE3 NENTUIOB, HX
cTpoeHue. benku.

Bricokomounekysipabie COCTMHEHUS. Peakuun MOJIUMEPU3ALIUT U
nonukoHaeHcauu. Ilonumepsl. [Lmactmaccel, BOJIOKHA, KaydyKH.

B3anMocBsI3p OpraHnyecKuX COCIUHEHUN.

Pa3nen 4. IKCIIEPUMEHTAJIBHBIE OCHOBbI XUMHUHN
[IpaBuna pabotel B nmaboparopun. JlabGopatopHasi mocyaa U 000pyIOBaHUE.
[IpaBuna Oe3omacHOCTH mpuU pabOTe C EAKUMH, TOPIOYUMH W TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBON XMMHH.



HaquLIe MCTOAbI HCCICOAOBAHMA XHMHYCCKHX BCIICCTB H HpeBpaHICHI/Iﬁ.
MCTOI[BI pas3aciacHusAd CMeCeH U OUYUCTKHU BCIICCTB.

Onpez[eﬂeHI/Ie XapaKTepa CpCabl BOAHBIX PACTBOPOB BCUICCTB. I/IHI[I/IKaTopBI.

KauecTBeHHBIC PCaKIH Ha HCOPIraHUYICCKUC BCUICCTBA U NOHLI.

KauecTBeHHBIC PCAKINH OPraHUICCKUX COGHHHCHHﬁ.

HEPEYEHDb TUIIOBBIX PACUETHbBIX 3AJIAY ITIO XUMUHU

1. BebluncneHne Macchl PAaCTBOPEHHOTO BEIIECTBA, COJEPKAIIErocss B
ONPEAEICHHON Macce pacTBOpa ¢ U3BECTHOW MaCcCOBOM JOJIEH.

2. Brruncnenue MaccoBoil 10JIM BELIECTBa B pacTBOPE.

3. PacdeTsl 00beMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKUX PEAKITHSIX.

4. PacueTsl Macchl BEIIECTBA WM 00bEeMa ra3oB IO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YUACTBYIOIINX B PEAKIIMH BEIECTB.

5. Pacuetsl TerioBoro apdexra peakimm.

6. Pacuerpi maccel (0ObeMa, KOJMYECTBAa BEHIECTBA) MPOAYKTOB PEAKIIMH,
€CJIM OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH ).

7. Pacuetsl Mmacchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIUU, €ClIU
OJIHO W3 BEIIECTB JAaHO B BHUJE pacTBOpa C OMNpPEIEICHHOM MaccOBOW JA0Jei
PacTBOPEHHOTO BEILIECTBA.

8. Haxoxaenue MoJieKyasipHOUM PopMyIIbI BEIIECTBA.

9. Pacuersl MaccoBoOil WM OOBEMHOW JONHM BBIXOAA MPOAYKTa PEaKIUU OT
TEOPETUIECKH BO3MOKHOTO.

10. Pacdetsl MmaccoBoii 10JM (Macchl) XKMUYECKOTO COSTMHEHUS B CMECH.

CIIUCOK JIMTEPATYPBI
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2. 'abpuensn, O.C. Xumwus. YruyoOnenneii ypoBeHb. 11 ki.: yuebnuk / O.C.
IMabpuensn, I'.I'. JIvicoBa. -M.: Ipoda, 2019. -400 c.
3. Epemun, B.B. Xumust: YroyOnennsiit yposens. 10 knacc: yuebnuk / B.B. Epemun,
H.E. Ky3bmenko, B.1. Tepenun, A.A. [po3nos, B.B. Jlynun. -M.: Ipoda, 2019. -
446 c.
4. Epemun, B.B. Xumus: Yrinyonennsiii ypoBenb. 11 knacc: yueOnuk / B.B. Epemun,
H.E. Ky3bmenko, B.1. Tepenun, A.A. [Ipo3nos, B.B. Jlynun. -M.: Ipoda, 2019. -
477 c.
5. Xumus. EI'2-2021. 10-11 xnaccel. Tematnueckuii TpeHUHT. 3agaHusi 6a30BOTO |
MOBBIIIEHHOTO YPOBHEH CIOKHOCTH: yueOHO-MeToudeckoe mocodue / moa pea. B.H.
Hoponbskuna. —Poctos #v//1.: Jlernon, 2020. -656 c.
6. EI'D Xumus. 10-11 xmaccel. 3agaHusi BBICOKOTO YpPOBHSI CJIOXKHOCTH: y4eOHO-
Metoaudeckoe ocodue / moxa pen. B.H. Jloponbkuna. —Poctos #//1.: Jlernon, 2020. -
592 c.
7. KaBepuna, A.A. EI'3-2020. Xumus. ['oTOBUMCS K UTOTOBOM aTTECTalMK: Y4eOHOE
nocobue / A.A. Kasepuna, IO.H. Mensenes, I'.H. MonuanoBa. —M.: NHTemneKT-
IlenTp, 2020. -280 c.



8. Measenes, FO.H. EI'D 2020. Xumusa. TumoBble BapuaHTHl 3K3aMEHAI[MOHHBIX
3amanuii oT pazpadotunkoB EI'D. 14 BapuanToB 3amganuii: yue6Hoe nocoodue / FO.H.
Mensenes. —M.: Dx3amen, 2020. -168 c.

9. l'abpuensin O.C. JIvicopa I'.I". Xumus: Yue6n. nus 11 k.- M.: Ipoda, 2013-2016.
10.I"a6puensn O.C. u ap. Xumus: YuebH. nis 10 k.- M.: [Ipoda, 2013-2016.
11.T"a6puensa O.C. u ap. Xumus: YuebH. mis 9 k.- M.: Jlpoda, 2013-2016.
12.T"abpuensn O.C. Xumus: YuebH. 1 8 kit. - M.: [Ipoda, 2013-2016.

13.1iBetkoB JI.A. Opranuveckas xumusa: YueOH. mis 10-11 ki oOmieoGpasosar.
yuebHsbIx 3aBeaeHuit —M.: BJIAJIOC, 2009. -271 c.

14.T'yzeit JI.C., Cyposuesa P.I1. JIsicoBa I'.I'. YueOn. nns 11 . -M.: [Ipoda,1999.
15.T'yzeit JI.C., CypoBuesa P.I1. Yue6n. qisa 10 k. -M.: Ipoda, 2000.

16.EropoB A.C. HoBslit penerutop o xumuu A noarotoBku k EI'D — Pocros-Ha-
Hony: ®enukc, 2018

17.Xomuenko I'.Il. Tlocobue mo xumum s moctymaronux B BY3el. — 3-e usm.,
HCIIPaBJICHHOE U JonoiaHeHHoe -M.: Hosas BonHa, 2009.

18.Xomuenko I'.I1., Xomuenko WM.I'. 3agaun mo xumum 1j1s moctynaromux B BY3sr:
VYueb. [Tocobue. — 2-e u3a., ucipaBiaeHHOE U AonojHeHHoe - M.: Hopas BoiHa, 2009.
19.I1y3akoB C.A., IlonkoB B.A. [Tocobue mo xumuu it nocrynaromux B BY3e1. —
M.: Breicmias mkoia, 2011.

20.KaBepuna A.A., MomuanoBa I'.H., Menenes FO.H. EI'3-19. Xumus. Kypc
caMoIoATroTOBKH. TexHonorus pemenus 3aganuii. — M.: Uarennext-Lentp, 2019.



