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HOACHUTEJBHASA 3AIIMCKA

Leab BCTYyNUTENBHOTO HMCHBITAHUS 1O XUMUU — TMPOBEPKA TEOPETUUECKHUX
3HAHUM M MPAKTHYECKUX YMEHUU MO XUMHHM B Tpeleiax MIKOJIbHOW MpOorpaMMBl,
BBISIBJICHUE CTETEHH 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
MPEIMETHBIX TeM (IUIaKTHUECKUX €IUHUIT), BKIIOYaeMbIX B 00s13aTEIbHOM MOPSAKE B
OCHOBHBIE 00pa30BATEIBHBIE MPOIPAMMBI CPETHETO (ITOJIHOT0) 001IEero o0pa3oBaHusl.

TpebGoBanusi K ypOBHIO TMOJATOTOBKH aOUTYPHEHTOB SIBIISIIOTCS OCHOBOM JIs
pa3pabOTKU  KOHTPOJbHO-U3MEPUTENBHBIX  MaTepUaioB, KOTOPHIE  IO3BOJISIIOT
YCTAaHOBUTh YPOBEHb OCBOCHHMSI BbIMyCKHUKamMu DenepaqbHOTO KOMITOHEHTA
roCy/1apCTBEHHOIO0 00pa30BaTENIbHOIO CTaHAapTa CPEAHEro 00Iero oopa3oBaHus Mo
xuMuu (0a30BbIi U TPOPUIBHBINA YPOBHU).

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
MIPOTPaMMBI.
3HaTh CBOMCTBA BEMIECTB, UMEIOIINX MMPAKTUYECCKON 3HAYCHHE.
YMeTh pacKphIBaTh 3aBUCIMOCTH CBOVMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI.
YMeTh pemaTh TUIOBBIE U KOMOMHUPOBAHHBIC 3a/1a4M TI0 OCHOBHBIM pa3zesiaM
XUMUH.

6. [lonuMaTrh OCHOBHBIC HAay4YHbIE TMPUHIUIBI BAKHEUIIUX XUMUYECKUX

IPOU3BOJICTB (HE YTIyOJsiACh B IETAU YCTPONCTBA XUMUYECKOM anmaparypsl).

dopma npoBeIeHUs UCIBITAHUSA — TIUCbMEHHBIN DK3aMEH.

O6miee Bpemsi BoimodaHeHUs: padorel — 210 wmuu. [lpu  npoBegeHumn
BCTYNIUTEIHHOTO  HUCIBITAHUS [0  XUMHU  pa3peliaerca  MOJIb30BaThCs
HEMPOTPaMMUPYEMbIM KaJIbKYJISI TOPOM.

Kpurepuu oneHkn nucbMeHHOM padoThI 10 XUMHHU

3amaHusl BCTYNUTEIbHBIX UCIBITAHUN MTOJIHOCTHIO COOTBETCTBYIOT CTPYKTypE U
coaepxkannto EI'D mo xumuu.

BapuaHT sKk3amMeHalMOHHOW pabOThl MO XMMHHM COCTOMT W3 JABYX 4YacTell u
BKJIIOYaeT 34 3amanusl.

[lepBasg wacTh comepkuT 28 3ajaHMii C KpaTKUM OTBETOM, B X uwucie 20
3ajaHue 0a30BOTO YPOBHSA CJIOXHOCTH (B BapuaHTE OHH MPHUCYTCTBYIOT O]
Homepamu: 1-5, 9-13, 16-21, 25-28) u 8 3agaHwuii MOBBIIIIEHHOTO YPOBHS CJIOXKHOCTH
(3amanus 6-8, 14, 15, 22-24).

3a mpaBUIBHBIM OTBET HA Kaxmaoe u3 3amanmii 1-5, 9-13, 16-21, 25-28
ctaButTcsa | O6amn. 3aganue CYMTAeTCs BHITIOTHEHHBIM BEPHO, €CITH K3aMEHYEMBbIN Jal

ok w



MPaBUJILHBIM OTBET B BHJIC IOCIEIOBATEIBLHOCTH NU(p WM YWCla C 3aJlaHHON
CTETICHBbIO TOYHOCTH.

3amanus 6-8, 14, 15, 22-24 cuwuTtaroTcs BBINOJHEHHBIMH BEPHO, €CIIHU
NpaBWIBHO YKa3aHa IOCJeI0BAaTEeIbHOCTh IUGpP. 32 MOJHBIM MPaBUIIbHBIA OTBET B
3aganusx 6-8, 14, 15, 22-24 craButcsa 2 Oainna; ecliv JOIyIIeHa ojHa omuoka — 1
0aJut; 3a HEBEpHBIN OTBET (00JIee OTHOM OIMMOKHN) MU ero oTcyTcTBUE — 0 OaILIOB.

MakcuMallbHO TepBasi 4acTh OIIEHHUBAETCS B 36 OAILIOB.

Bropas dacte comepxut 6 3agaHuii ¢ pazeepHymuim omeemom (BBICOKOTO
YPOBHS CIIOKHOCTH). DTO 3aAaHus moJ Homepamu 29-34. 3amaHusi ¢ pa3BEPHYTHIM
OTBETOM OPHUECHTHPOBAHbI Ha TIPOBEPKY YMEHHH: OOBICHATH OOYCIOBICHHOCTH
CBOMCTB M NMPUMEHEHHMsSI BEIIECTB UX COCTABOM W CTPOEHHUEM, XapaKTep B3aWMHOTO
BIIUSHAST aTOMOB B MOJIEKyJaX OpPTraHWYECKUX COCIUHEHUW, B3aMMOCBS3b
HEOPTaHWYECKUX ¥ OPTraHWYECKHX BEIIECTB, CYITHOCTh W 3aKOHOMEPHOCTh
MPOTEKAHUS U3YYCHHBIX THIIOB PEaKIUi; MPOBOIUTH KOMOMHUPOBAHHBIC PACUETHI TIO
XUMUYECKUM YPABHEHUSIM.

3a Kaxk/10€ PaBUJIHLHO BBHIIIOJHEHHOE 3a/1aHUE BHICTABIISACTCS
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 oreHnBaeTcs B 20 6ayios.
Bcero 3anannii - 34.

MuHuManpHOE  KONMMYECTBO  OajuioB,  TMOATBEP)KIAIONMIEE  YCIICIIHOE
MIPOXO’KJICHUE BCTYMHUTEIIBHOTO UCTIBITAHUS (MUHUMAJILHOE KOJUYSCTBO OAIIJIOB) TIPH
npuemMe Ha oOydeHue Mo oOpa3oBaTENbHBIM IPOrpamMMaM BBICHIETO 00pa30BaHUS
(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).

MakcumanbHOE KOJWYECTBO OaJIOB MO XUMHH COCTaBIII€T 56 TEPBUYHBIX
6asoB (100 TecToBBIX 6aIOB).



COAEPXATEJIBHASA YACTb TIPOI'PAMMBI 10O XUMHUU

Pazgea 1. TEOPETHYECKHUE OCHOBBI XUMHH

CoBpeMeHHbIE TPEACTABICHUS O CTpoeHHH aroma. CTpOEHUE SIEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB TEPBBIX YETHIPEX MEPUOOB: S-, P- U d-DIEMEHTHI.
OnexktpoHHast KoHPuUrypamus aroma. OCHOBHOE U BO30YX JACHHOE COCTOSTHUE aTOMOB.
N3oTomsl.

Ilepnomnueckuit 3akoH u Ilepmogmyeckas cUCTEMa XUMUYECKUX DJIEMEHTOB
.. MengeneeBa. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB 3JIEMEHTOB M HX
COEAMHEHNH T10 MTEproJaM U IPyIIIaMm.

Xumuyeckas CBsI3b U CTpoeHue BemecTBa. KoBaneHTHas XUMUYECKast CBA3b, €€
Pa3HOBUJHOCTH M MEXaHU3MbI 00pa3oBaHMs. XapaKTEPUCTUKU KOBAJICHTHOW CBS3H
(mosisipHOCTH M 3Heprusi cBsa3u). MonHas cBs3b. Mertamnuyeckas cBsi3b. BogopoaHas
cBsI3b. [IpuMepBbI COEMHEHNI C pa3IMYHbIM TUIIOM CBSI3H.

DIEeKTPOOTpUUATENBbHOCTh. (CTENEHb OKHCIEHUS M BaJIEHTHOCTh XHUMHUYECKHX
JJIEMEHTOB.

BemectBa  MOJEKyJIApHOIO M HEMOJIEKYJISPHOTO  CTpoeHus.  Tun
KPUCTAJUIMYECKOW PEIIETKH. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa H
ctpoeHus. [IpuMmepsl COeTMHEHUH ¢ PA3JIMYHBIM TUIIOM KPUCTAIUIMYECKON PEIIETKH.

Xumuueckas — peakius.  Knaccuduxamus — XUMHUYECKHX — peakiuil B
HEOPraHUYECKON M OpraHnudeckoi Xxumuu. TennoBoit 23pHEKT XMMUYECKON peaKIuu.
TepMoxuMUYECKHE YPAaBHEHUS.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB.

OOpatumble 1 HEOOpAaTUMbIE XUMUYECKUE PEAKIUU. XUMHUYECKOE PaBHOBECHE.
CMellleHre XHMMHYECKOTO pPABHOBECUSl IMOJ JEHWCTBHEM pPAa3iIUYHbIX (HaKTOPOB.
[Tpuaumn Jle Hlarense.

PactBopsi. PactBopumocTs BeriecTB. Kpucramioruaparsl. CriocoObl BIpaKeHHS
KOHIIEHTpallMl pacTBOPOB (MaccoBas AOJs, MOJsIpHas KOHUEHTpauwus). ['maponus
coseil. Cpena BOAHBIX PACTBOPOB: KUCHAs, HEUTpaJbHas, IIETOYHAS.

DJIEKTPOJIUTAYECKAsE JUCCOLUMALMS AJIEKTPOJIUTOB B BOJHBIX pPacTBOpax.
CusnbHbIe ¥ clla0ble AJEKTPONIUThI. Peakiiuu noHHOro ooMeHa

Peakuuu oxucnuteabHO-BOCCTaHOBUTENbHBIE. Koppo3us MeTanaoB U crnocoObl
3alIUTHI OT HEE. DIIEKTPOJIN3 PACIUIABOB U PACTBOPOB (COJIEH, IEI0UEH, KUCIIOT).

Paznen 2. HEOPTAHUYECKASA XUMUSA

Knaccudukanusa HeopraHmdeckux BellecTB. HomeHkIaTypa HEOpraHUYecKHUxX
BEIIIECTB (TpUBUAJIbHASI M MEXIyHAPOIHAS ).

Oxkcuapl: KHUCIOTHBbIE, OCHOBHBIC, aMdoTepHble. XapaKTepHble XUMHUYECKHE
CBOMCTBA U CIIOCOOBI MOJTYYEHHUS OKCHUJIOB.

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

Kucnotel, wx xknaccubukamnus. XapakTepHble XHMHYECKHE CBOWCTBA U
IIOJIy4YEHHE KUCIIOT. Peakuus HeuTpanu3anuu.



XapakTepHble XUMHUYECKHUE CBOMCTBA COJIEM: CPEIHUX, KHUCIBIX, OCHOBHBIX,
KOMIUJIEKCHBIX (Ha MpUMEpE COCTUHEHUN allfOMUHUS U LUHKA). CoCcOObI MOTy4YeHHUS
COJIEH.

B3anmocCBs3b pa3aIuyHbIX KIAaCCOB HEOPTAHUYECKUX BEILIECTB.

Bonopoa. U3oronsl Bogopoaa. Gusznueckue u xumuueckue cBorctra. CriocoObl
MOJIyYEHHUS BOJIOPOJA.

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

Bona. ®usunueckne u XUMHYECKHUE CBOMCTBA.

OOmas xapakTepucTHKa 31eMEHTOB TnaBHOM moarpymnmsl VIl rpymmer. Xiop.
Ou3nUecKue W XHUMHUYECKHMe CBOMCTBA. [lonmydyeHne ©W TOpUMEHEHHE XJOpa.
Kucnopoaconepxamne coequHeHus: xjopa. Xiopooaopon. CoiisiHas KHCIIOTa!
XUMUYECKUE CBOMCTBA U nostydeHue. CoJii COJITHOM KUCIIOTHI.

OO6muias xapakTepucTuka 3JeMeHTOB raBHoi noarpynnsl VI rpynmel. Cepa, ee
aJUTOTpOrHbIe (OpMBI, (U3UUECKHUE U XUMHUYeCKue CcBOMCTBA. COETUHEHUS CEphI:
CEpPOBOIOPO/, OKCHUJIBI CEpPBI, UX CBOMCTBA U moJjiyueHue. CepHasi KHCIIOTa: CBOMCTBA,
XUMHYECKUE OCHOBBI MPOU3BOACTBA. COJIM CEPHOW KUCIIOTBHI.

OO6mrast 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, ero amioTpomnHble (OPMBI,
¢dbuznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V), pochopHas kucimora u
€€ COJIH.

OO0m1as xapakTepUCTHKA 3JIEMEHTOB IMaBHOM noArpynnsl 1V rpynmnsl. Yraepon,
ero amwioTpornHbeie (QopMbl. OKCHUABI yIIAEpoJa, YroJibHas KHUCJIOTa U €€ COJIH.
KapOuapl kanbuus v amoMuHus. Kpemuuil: pusudyeckue u XUMHUYECKUE CBOMCTBA.
CoenvHeHUs1 KPEMHUSL.

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

OO6murast xapakTeprCTHKa METANIOB TJIABHOW MOJATPYNIbI | TPYNIBI B CBA3U C UX
IIOJIOKEHUEM B MIEPUOJUYECKON cUCTeMe XUMUUYecKux 3nemMeHToB [[.1. Menneneena.
XapakTepHble XUMUYECKHUE CBOKMCTBA LIECJIOYHBIX METAJUIOB U UX COEUHECHUMU.

OO61as xapakTepucTUKa METaUIOB IJIaBHOM nmoArpymnmnsl || rpymnmel B cBs3U € UX
MOJIOKEHUEM B MIEPUOJUUYECKON cUcTeMe XuMuueckux 3nemenToB J[.M. Menaeneena.
XapakTepHble XMMHYECKHME CBOMCTBA IIEJIOYHO3EMEIBHBIX METANIOB M HUX
COE€IUHEHUM.

OO61as XxapakTepuCcTUKa METAJJIOB riaaBHOM noarpynmsl |11 rpynmsl B ¢Bsizu ¢ ux
MOJIO)KEHUEM B TIEPUOANYECKON cUCTeMe XuMuueckux anemenToB J[.1. Menaeneena.
XapakTepHbIE XUMHUECKHE CBOWCTBA AIIFOMUHUS U €TI0 COCIMHEHHM.

XapaKkTepuCTUKa MEPEXOAHBIX JIEMEHTOB (MEAH, LIMHKA, XpOMa, Keje3a) Mo UxX
MOJIOKEHUIO B MIEPUOJUYECKON CUCTEME XUMHUYECKUX 3jieMeHTOB JI.11. Menneneesa u
OCOOEHHOCTSIM CTPOEHHUS HUX aTOMOB. XapaKTepHbIE XMMHYECKHUE CBOMCTBA MeEIH,
LIUHKA, XpOMa, JKeJe3a.



Paznen 3. OPTAHUYECKAS XUMUSA

Teopusi cTpo€HHs OpPraHMYECKUX COCIUHEHUN: TOMOJIOTHSI U HU30MEpHUs
(cTpyKTypHas ¥ MpOCTpaHCTBeHHAs1). B3anMHOe BIMsSHNE aTOMOB B MOJIEKYJIaX.

Tunel cBsizell B MoJIeKyJdaX OpPraHUYECKHX BellecTB. [ mOpuam3aius aTOMHBIX
opOutainei yriepoaa. Pagukan. @yHKImoHaabHas rpymnma.

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

Nonnslii (mpaBuino B.B. MapkoBHMKOBA) M paguKalbHbIII MEXaHU3MBbI PEAKLIHMA
B OPraHNYE€CKOW XHUMUH.

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

I'omosornuecknii psii aJKeHOB, HOMEHKJIATypa W u3zoMepusa. Pusndeckne u
XUMHUYECKHE CBOICTBA, MOJIyYeHHUE aTKEHOB B JaOOpaTOpUH.

JlueHoBbIE YTIEBOAOPO/bI, OCOOCHHOCTU CTPOEHUS, CBOICTBA, IMOJy4YeHUE B
naboparopuu. IIpupoiHbIi KaydyK, €ro CTpO€HUE U CBONCTBA.

I'omosornueckuii psii alKMHOB, HOMEHKIATypa U u3oMepus. Pusndeckue u
XUMHUYECKHE CBOICTBA, MTOJIyY€HUE AIKMHOB B J1a00PaTOpPUHU.

ApomaTrueckue yriieBoJopojbl (0€H30J1 M TOIYO0J). DJIEKTPOHHOE CTPOCHUE,
¢uznueckre U XuMu4eckue cBorictaa. JlabopaTopHbie CrIOCOOBI OTyYEHUSI.

B3anmocBs3b NIpeAenbHBIX, HENPEAEIbHBIX U APOMATUYECKUX YIIIEBOLOPOIOB.

[IpupoaHbie MCTOYHUKH YIJIEBOJOPOAOB: HE(Th, MPUPOIHBIN Tra3, MOMYTHHIE
HedTsHbIe Ta3bl, yroiab. OpakiuronHas neperonka Heptu. KpekuHr u apoMartusamus
He(TEenpoaYKTOB.

XapakTepHbple XUMUYECKUE CBOKMCTBA U MOJYYEHHUE MPEAEIbHBIX OJHOATOMHBIX
Y MHOTOAQTOMHBIX CIUPTOB, (heHona. [IpomMbIlITIEeHHOE MOTyYEeHUE METAHOJIA.

Anbaerunipl, UX CTpoeHHe, (PU3NYECKHEe M XMMHUYecKue cBoicTBa. [lomyuyeHue
MYpPaBbUHOT'O M YKCYCHOTO aJIbJIETHI0B B J1a00paToOpuu.

['oMonoruyeckuit psin  NpeAeNbHBIX KapOOHOBBIX KHCIOT, WX CTPOECHHE,
¢usznueckue M XUMUYeckue cBoiicTBa. [lanbMUTHHOBasA, cTeapuHOBAs, OJEHMHOBAs
KHUCJIOTBI.

CrnosxHble 3¢upbl U )KUPBL: CTPOEHUE U CBOMCTBA. Peakius srepudukanuu.

YrneBoApl: MOHOCaxapuabl, JIHMCaxapuubl, Moiucaxapuasl. Hx crpoenwue,
¢buznyeckrue 1 XuMHUYECKHE CBONCTBA.

AMUHBI KaK OpraHudeckue OCHOBaHMs. CTpPOEHHE aMUHOTPYINIMbI. AHWIWH.
CBoiicTBa 1 MOJy4YeHUE B JaOOPATOPHUH.

AmuHOKUCIOTEI. CTpoeHMe, XMMHYECKHE CcBoicTBa. CHHTE3 NENTHUIOB, HX
cTpoeHue. benku.

Bricokomounekysipabie COCTMHEHUS. Peakuun MOJIMMEPU3 AT U
nonukoHaeHcauu. Ilonumepsl. [Lmactmaccel, BOJIOKHA, KaydyKH.

B3auMocBsI3p OpraHnyecKux COCIUHEHUN.

Pa3znen 4. IKCIIEPUMEHTAJIBHBIE OCHOBbI XUMHUHN
[IpaBuna pabotel B naboparopun. JlabGopatopHasi mocyaa U 000pyIOBaHUE.
[IpaBuna Oe3omacHOCTH mpuU pabOTE € EAKWMU, TOPIOYUMU ¢ TOKCUYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMHH.



Hayuynbie meToabl uCCIENOBaHUS XWMHYECKHUX BEIIECTB M MpPEBpaIlCHUMN.
Mertonbl pa3aeneHus CMeceil 1 OUUCTKU BEIIECTB.

OrnpeneneHue xapakTepa cpeibl BOAHBIX PAaCTBOPOB BelIeCTB. MHIuKaTOPHI.

KauecTBeHHBIC peakIuy Ha HEOPraHUYECKHUE BEIECTBA U HOHBI.

KauecTBeHHBIC peakIuyu OpraHuYEeCKUX COCTMHEHUH.

HEPEYEHDb TUIIOBbBIX PACUETHBIX 3AJIAY [1O XUMUHU

1. Bebluncnenue Macchl PacTBOPEHHOTO BEIIECTBA, COAEPXKAIEIOCs B
ONPEAEICHHON Macce pacTBOpa ¢ U3BECTHOW MaCcCOBOM JOJIEH.

2. Brruncnenue MaccoBoil 10JIM BELIECTBa B pacTBOPE.

3. PacdeTsl 00bEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKUX PEAKITHIX.

4. PacueTsl MacChl BEIIECTBA WM 00bEMa ra3oB IO W3BECTHOMY KOJHUYECTBY
BEIIECTBa, Macce WK 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB.

5.  Pacuetsl TerioBoro addexra peakium.

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

7. Pacuetnl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MIPOYKTA PEAKIINH, €CIH
OJIHO W3 BEIIECTB JIaHO B BHUJIE PAcTBOpa C OMNPEICICHHOM MacCOBOM Joyei
PAcCTBOPEHHOIO BEILIECTBA.

8. Haxoxaenue MoJeKyasipHOM (pOpMyIIbI BEIIECTRA.

9. Pacuersl mMaccoBOW WM OOBEMHOMW JOJW BBIXOJA MPOAYKTa PEAKIHH OT
TEOPETHYECKH BO3MOYKHOTO.

10. PacdeTtbr MmaccoBo# 10y (MAcChl) XUMUYECKOTO COSTMHEHHS B CMECH.

CIIMCOK JIMTEPATYPbBI
1. I'abpuensa, O.C. Xumwus. Yriuyonenueii ypoeHb. 10 ki.: yueonuk / O.C.
[Ma6puensn, U.I'. Octpoymos, C.FO. [Tonomapes. -M.: Jlpoda, 2019. -368 c.
2. 'abpuensn, O.C. Xumwus. YruyOnenuold ypoBeHb. 11 xi.: yueOnuk / 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: Yriyonennsiii yposenb. 11 kiacc: yueOnuk / B.B. Epemun,
H.E. Ky3bmenko, B.1. Tepenun, A.A. [po3nos, B.B. Jlynun. -M.: Ipoda, 2019. -
477 c.
5. Xumus. EI'2-2021. 10-11 knaccel. Tematndeckuit TpeHUHT. 3agaHusi 0a30BOTO U
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