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1. MACHOOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI

1.1. Obnacmo npumenenus npumepHoll RPOZPaAMMbl

PabGouas mporpamma yueOHOW aumcummuinabl [1/1.02 Xumus sBiasSeTcs dYacThiO
OCHOBHOM MpodeccHOoHaIbHOM 00pa3oBaTENbHONW MpPOTpaMMOil B COOTBETCTBUH C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CpPETHETo (IOJHOIO)
oOuero obpaszoBanust U denepaibHBIM rOCYJaPCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM
(mamee ®I'OC) no cnenmanpHOoCcTH CIIO nmst cneruansHocTH 35.02.12 CanoBo-niapkoBoe u
naHAmadTHOE CTPOUTENHCTBO.

B ocHoBe yueOHON NUCHUIUIMHBI JIEKUT YCTAHOBKA Ha (POPMUPOBAHUE Yy 00ydaeMbIX
CUCTEMBI 0a30BBIX NOHATHM M MpPEACTABIEHUH O COBPEMEHHON €CTECTBEHHOHAY4YHOMU
KapTUHE MHpa, a TaKKe BbIPAOOTKA YMEHUW MPUMEHSTh IMOJTYy4YEHHBIE 3HAHMS, KaK B
npodeccuoHaNbHON AESTEIBHOCTH, TaK U JIJIsl peICHUS )KU3HEHHBIX 3a/1a4.

B xumun Qopmupyrorcs MHOrue BUABI JACSITEIBHOCTH, KOTOpPbIE HMEIOT MeTa
npeaMeTHbIN Xxapaktep. K HUM B mepByto odepesib OTHOCATCA: MOJIETUPOBaHNE OOBEKTOB U
MPOIIECCOB, NMPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS, CHUCTEMHO-HH(POPMAIIMOHHBIN
aHanu3, GOpMyIMpOBAHHWE THUIOTE3, aHAJIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHueE,
CUCTEeMaTH3allus, BBISIBICHUE NPUYMHHO-CIEIACTBEHHBIX CBS3€W, TOHUCK aHaJOIOB,
yhpaBieHne OOBEeKTaMH W TpoleccaMd. OTa AUCIUIUIMHA TO3BOJSIET IMO3HAKOMHTD
yYalllUXCAd C HAyYHBIMH METOJAaMH MO3HaHMSI, HAYYUTh UX OTIWYATh TUIIOTE3Y OT TEOPHH,
TEOPHUIO OT SKCIEPUMEHTA.

XuUMHUS UMEEeT OuYeHb OOJIBIIIOE M BCEBO3PACTAIOINIEE YHUCIO MEXKIUCIIUTUITMHAPHBIX
CBsI3€l, NpHYEM Ha YpPOBHE, KakK IOHATUIHOrO ammapara, Tak W HWHCTPYMEHTApUs.
CkazaHHOE TIO3BOJISIET pacCMaTpUBaTh OWOJNOTMI0 Kak MeTa JUCIHUIUIMHY, KOTopas
NPEIOCTABIISIET MEKIUCIUIUIMHAPHBIA A3BIK 1711 OMMCAHMS HAYYHOU KapTUHBI.

1.2. Mecmo yuebHnou Oucuyuniunel 6 CIMpYKmype Rnpozpammsl HO020MOBKU
CReyuanucmog cpeoHezo 36eHa

Jucturuinaa «XuMus» BXOIUT B 0a30BbIi y4eOHBIN 1uKI (00IIeoOpa3oBarenbHas
MOJITOTOBKA, MPOGUIbHBIC TUCIUTUIMHBI) IPOTPAMMBI MIOATOTOBKHU CIICIIUATUCTOB CPETHETO
3BEHA.

1.3. I]eau u 3a0auu yueodHoIl Oucyuniunbl
CopnepxaHue MporpaMMBbl HaIIpaBJI€HO HA JOCTUKEHHUE CIEAYIOINX yeel.

o ¢dbopMupoBaHue y OOydarolIMXCsl YMEHHUS OIEHHBaTh 3HAYUMOCTh XHMHUYECKOIO
3HAHUSA U1 KaKJO0TO YEJIOBEKA;

o dbopmMupoBaHUe y 00y4aIOMIMXCS HEIOCTHOTO MPEACTABICHNUS O MUPE U POJIU XUMUHU
B CO3JJaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;

e  yMEeHHUS OOBICHATH OOBEKTHI W MPOLECCHl OKpYKaloled JAeCTBUTENbHOCTH:
IIPUPOAHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHHYECKOM CpEIbl, HCHOJb3ysA I 3TOro
XUMHYECKHUE 3HAHUS,

e  pa3BuTHE y OOydYarOmMXxcs YMEHUH pa3nuyaTh (GakThl U OICHKH, CpPaBHHUBATH
OIICHOYHBIE BBIBOJbI, BUJECTh UX CBSI3b C KPUTEPUSMHM OLIEHOK M CBSI3b KPUTEPHUEB C
OTIPENICTICHHON CHUCTEMOM IIeHHOCTEeH, (opMynHpoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO
MIO3ULINIO;

e  mpuoOpeTeHHe OOYYAIOIIMMUCS OIbITa PA3HOOOPA3HON AEATENHHOCTH, NMO3HAHUSA U
CaMOITO3HAHMS;

e  KJIIOYEBBIX HABBIKOB, UMEIOLIMX YHUBEPCAIBHOE 3HAYEHUE JJI Pa3IUYHBIX BUIOB
NESITENPHOCTH (HABBIKOB pEHICHHs] MPOOJeM, TMPUHSATHS PEIICHUN, TOWCKA, aHauu3a u



00paboTku  wH(OpManMK, KOMMYHHMKATHBHBIX HABBHIKOB, HAaBBIKOB  H3MEpPCHHH,
COTPYIHUYECTBA, OE30MIaCHOT0 OOPAIICHHS C BEIIIECTBAMH B TTOBCEIHEBHON KU3HM).

OcBoeHue conepxaHus yueOHON TUCHUILTUHBI « XUMHUs» 00€CIIeUUBAET JOCTHXKEHUE
CTY/ICHTaMU CJICIYIOIINX PE3YIbTaTOB:

JIUYHOCHIHBIX:

— YyBCTBO TOPAOCTH W YBAKEHUS K HMCTOPUU U JOCTHKEHHUSM OTE€UECTBEHHOM
XUMUYECKOW HayKd; XHMHYECKH TpPaMOTHOE TMOBeACHHE B MpodeccCHoHaIbHOU
NEATETLHOCTA U B OBITY MpHU OOpalleHUH ¢ XMMUYECKHMMH BEUIECTBaAMHU, MaTepuaiaMu U
MPOIECCAMU;

— TOTOBHOCTh K TPOJIOJDKEHUIO OOpa3oBaHUS M TMOBBINICHUS KBalM(PUKAUK B
n30paHHOM mMpodecCHOHANBHONW  IESITEIBHOCTH W OOBEKTUBHOE OCO3HAHHE POJIH
XUMHYECKHX KOMITIETCHIIUN B ATOM;

— YMEHHE HCIOJb30BaTh JOCTHXKEHHSI COBPEMEHHOM XMMHUYECKOW HAayKu H
XUMUYECKUX TEXHOJIOTHUH JIJISl TTOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO PAa3BUTHS B
BBIOpAHHOU MPOPECCUOHATIBHON €A TENbHOCTH;

MemanpeomMemHovix:

—  HCHOJIb30BaHUE PA3JIMUHBIX BHUJOB ITO3HABATEJILHOM ESITEIBHOCTU W OCHOBHBIX
WHTEJUICKTYaIbHBIX ONepanuil (MIOCTaHOBKH 3a71a4yu, (OopMyITHUpOBaHUS TUIIOTE3, aHAIN3a U
CHHTE3a, CpPaBHEHMsI, 000OIIEHNUS, CUCTEMATU3alliH, BBISIBJICHUSI MPUUYNHHO-CIEACTBEHHBIX
CBsI3€H, ITOMCKA aHAJIOroB, (OPMYJIHUPOBAHUS BBIBOJOB) JUISI PEIICHHUS TOCTABICHHOM
3aJlayd, TPUMEHCHHUE OCHOBHBIX METOJOB IIO3HAHWSA  (HAOMIOJAEHHUS, HAyYHOTO
HKCIIEPUMEHTA) JJISI U3YUYEHUS PA3TUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U IMPOIECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B IPOQPECCUOHATLHOM cdepe;

—  HCIIOJIb30BAaHME PA3TUYHBIX UCTOUYHHUKOB JIJIS MOJYYCHHS XUMHUUYECKOW HH(OpMaInu,
YMEHHE OIIEHUTh €€ JOCTOBEPHOCTh IS JOCTHIKEHUSI XOPOIIUX PE3YyJIbTaTOB B
npodeccuoHanbHOU cdepe;

npeomemmHulx:

— c(hOpMUPOBAHHOCTh TIPEJCTABICHUH O MECTe XHUMHH B COBPEMEHHOW Hay4dHOM
KapTUHE MHpPA; IOHUMAaHUE POJIH XUMHH B ()OPMHUPOBAHUHU KPyrozopa U (yHKIHMOHATBHOU
TPAaMOTHOCTHU Y€JIOBEKA JIJISl PEIICHHS MPAKTUYECKUX 3a/1a4;

— BJIaJIEHWE OCHOBOTOJIATAIOIIUMHI XUMHYECKUMHU MOHATHSIMU, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE T0JIb30BAaHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
— BJIaJICHUE OCHOBHBIMH METOJaM{ HAy4YHOTO IMO3HAHMS, MCIOJIb3YEMbIMU B XHUMHHU:
HaOIOJIEHUEM, OINMCAaHUEM, W3MEpPEHUEM, OKCIEPUMEHTOM; YyMeHHe 00pabdaThiBaTh,
OOBSICHATh pE3yJbTaThl TPOBEACHHBIX OMBITOB U JelaTh BBIBOJBI; TOTOBHOCTH W
CITOCOOHOCTB MPUMEHSITH METO/IBI TTIO3HAHMS TIPH PEIISHUH MPAKTHYCCKUX 3a]1ay;

- c(hOpMUPOBAaHHOCTh YMEHHS J1aBaTh KOJIMYECTBECHHBIC OIEHKH M IPOM3BOIUTH
pacyeTsl M0 XUMUYECKUM (GOpMyJiaM U YPaBHEHUSIM;

— BJIaJICHHWE TpaBUJIaMH TEXHUKU OE30MaCHOCTH MPH HCIOJIB30BAHUM XUMHUYECKUX
BEILIECTB;

— chOpMHUPOBAaHHOCTh COOCTBEHHOW TIO3UIIMM [0 OTHONIICHHID K XWUMHYECKOH
uH(popMaIuu, moaydyaeMon U3 pa3HbIX HCTOYHUKOB.

B nporpammy BKJIFOUEHO CoOJiepKaHWe, HApaBJICHHOE Ha ()OPMUPOBAHUE Y CTY/ACHTOB
KOMITETEHIIMH, HEOOXOMUMBIX [ KadecTBeHHOro ocoenusi OITOIT CIIO na 0asze
OCHOBHOTO 00mero o0pa3oBaHus C TIOJYYCHHEM CPEIHEro oO0Iero oOpa3oBaHUS;
MporpaMMbl  TIOATOTOBKH  KBAIM(UIIMPOBAHHBIX pab0YMX, CIyXalluX, MTPOTPaMMbI
MOATOTOBKHM crieriuanucToB cpennero 3seHa (IITIKPC, IITICC3).



1.4. Ilepeuenv nnanupyemwvix pezyibmamos oOyuenus no oucyuniune (nepeuemns

dopmupyemvix komnemenyuii).
He npenycmotpenst

2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIAHBI

2.1. Obovem yuednou oucyuniunvl U 6U0bL Y4eOHOU padomol

Bun yueOHoii padoTnl

Oovem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 162
Oobs3aTesbHAst AyIUTOPHAA yyeOHAasi HArpy3Ka (Bcero)
B TOM YHCJIE:
3aHATHUS JCKIUOHHOTO THIIA 62
MPAKTUYCCKHUE 3aHATUS 30
n1ab0paTOPHBIC 3aHATHUS 16
CamocrosiTesibHas padora o0yuyawuerocs (Bcero) 54
IIpomexyTouHasi aTTecTalUs 9K3aAMEH
2.2. Cmpykmypa oucyuniunl
KosmmyecTBo
AYIUTOPHBIX YaCOB Camocros
HpaKane -TeJIbHasA
HaumeHnoBaHue pa3jesioB U TeM Bcero Teoperuu CKHe U padora
eckoe JabopaTro | CTylaeHTa
o0y4eHue p-HbIE (4ac)
3aHATHA
Pazjen 1. O6masi 1 HeopraHnyeckasi XuMHs 80 28 24 28
Tema 1.1 OcHOBHBIE OHSTHS U 3aKOHBI 8 6 2
Tema 1.2 Ilepnoanuecknii 3aKOH U IEPUOANYECKAS
cucrtema xumuueckux aemeHToB 1. . Mennerneena. 12 4 4 4
CtpoeHnue aToma.
Tema 1.3 Crpoenue BemecTBa 14 3 5 6
Tema 1.4 Bopna. PacTBOpEL. DneKTpoauTHUECKAs 11 4 3 4
JUcCoLanus
Tema 1.5 Knaccudukaius HEOpraHU4ECKUX 12 4 4 4
COEJITMHEHMI U UX CBONCTBA
Tema 1.6 Xumuyeckue peakiuu 12 4 4 4
Tema 1.7 Metanbl 1 HEeMeTaILIbI 11 3 4 4
Pazjen 2. Opranuyeckasi XuMusi 82 34 22 26
Tema 2.1 OcHOBHBIE IOHATHS OPraHUYECKON XHMUH 16 9 2 5
1 TEOPHS CTPOCHUSI OPTaHMYECKUX COCIMHEHHUH
Tema 2.2 YrieBogopoabl ¥ UX MPUPOTHBIE 29 8 7 v
HMCTOYHUKH
Tema 2.3 Kucnopozacoaepsxariyue opraHu4eckie 99 8 7 7
COEJTMHEHUS
Tema 2.4 AzoTcozeprkaline opraHudecKue 99 9 5 7
coennHenus. [lommmepsr
Bceero mo pucnuniaune 162 62 46 54




2.3 Temamuueckuit nian u cooeprcanue y4eoHou OuCyunIuHbl

HaumenoBanue Copnep:kaHue y4eGHOro MaTepHaia, MPaKTHIeCKUe PaGOThI, O0vem | Yposens
pa3/iesioB M TeM | camMocTosiTeJbHasA padoTa odyyamuxcs, KypcoBasi padora (ecju JacoB | OCBOCHHH
NpeaycMOTpeHa)
1 2 3 4
Paznea 1. OOmas u HeOpraHuvdeckass XuMus 80
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJia 6
OcHoBHBIE 1| Mukpomup 1 MaKpOMHUP 2 2
NOHATHS ¥ 2| OCHOBHBIE TTOHATHS XUMHHU 2
3aKOHBI 3| OcHOBHBIE 3aKOHBI XUMHU 2
CamocTrosiTeibHasi padoTa 00y4YaroIMXxcst 2
CocTaBiieHHEe  TIJIOCCAPHSL: BemectBo. Atom. Mornekya. 2,3
XuMmudeckuit  3meMeHT.  Asutorporus.  IIpocTtble W CIIOXKHBIC
BemiecTBa. KadecTBEHHBIH M KOJMYECTBEHHBIH COCTaB BEIIECTB.
Xumuuecknue 3HaKu U Qopmynbel. OTHOCHTENbHBIE aTOMHas U
MoJekyisipHass Maccel. KommdectBo BemectBa.  Crexuomerpus.
3aKOH COXpaHEHHs MacChl BEUIECTB. 3aKOH MOCTOSHCTBAa COCTaBa
BEII[ECTB MOJICKYJIIPHOM CTPYKTYpPHL. 3aK0H ABOTaapo
Tema 1.2 Conep:xanue yueOHOro MaTepuaJia 4
Hepuomnyeck | 1| Tlepuoauueckuii 3aK0H 2 2
Wii 32KOH U 2| Crpoenue atoma 2 2
nepuoanyecka | JlpakTuueckue (1a0opaTopHbie) padoThl 4
1 cucTeMa 1| Iepuoanueckas cucTeMa XUMHYECKHUX JIEMEHTOB 2
XAMHYECKAX 2| Ctpoenue atoma ¢ ucronb3osanueM Tadaumns 1. M. Meneneesa 2 2,3
1eMenToB /I. [ CamocrosiTennnas pa6ora 00y4aromuxcs
u. [TonroroBKa HOMOTHUTEIHHOTO MaTepHalia o TeMaMm (Ha BBIOOD):
Menpeneesa. | (Cospemennas Gpopmymnposka IlepHoIHIecKOro 3aKOHa, 4
Crpoenue «3nauenue [Tepuoauyeckoro 3akoHa u [lepruoanveckoit CHCTEMBbI
aTroma. XUMuUecKux 31emMeHToB J[. V. MeneneeBa uist pa3BUTHS HAYKH H
NOHUMAaHUSI XUMHYECKON KapTHHBI MUPa»
Tema 1.3 Cojep:xaHue y4eOHOro MaTepuasa 3
CtpoeHue 1| CTpoeHue BeIecTBa 3 2
BellecTBa IIpakTHyeckue (JiaGopaTopHbie) padoThI 5
1| Xumuyeckue cBsi3u 3 2,3
2| ArperaTtHble COCTOSIHUS BELIIECTBA 2
CamocrosiTeqibHasi pab0oTa 00y4ar0OIMXCsl 6
CocraBieHue KOHCIIEKTOB «YHUCThIe BEMIECTBA U CMECH»,
«JlucnepcHble CUCTEMBDY
Tema 1.4 Coaepxxanue y4e0HOro MaTepuaJia 4
Bona. 1| Boga. PactBopsr 2 2
PacTBOpHBI. 2| DIEeKTPOIUTHYUECKAS JUCCOIMALIUS 2 2
JuekTpoauTd | [IpakTHvecKue (J1a00paTOpHbIE) PadoThI 3
ecKast 1| IlpuroToBnenne pacTBopa 3aJaHHON KOHIIEHTPAIIUU 2
AuccOoUMANMA | 2| OuucTKa BOIBI 1 2,3
CamocTrosiTeTbHAsi padoTa 00y4Yarommxcs 4
Cocrapnenne Tabnuupl: «Buasl pa3sMHOXKESHUS»
Tema 1.5 Cogaepxanue yueOHOro MaTepuaJia 4
Kaacendukan | 1| Kucnotsl u ocHOBaHUS 2 2
us 2| Count 1 OKCHIBI 2 2
Heoprann4yeck | IIpaktudeckue (Ja0opaTopHbie) padoThl 4
ux 1| T'mpponm3 cosei pa3nuyHOrO THIIA 2
COCIMHEHMH M | 2| VicnibiTaHue pacTBOPOB MIENOYeil MHANKATOPAMH 2 2,3
X CBOICTBA CamocTosiTeJibHasi pa6oTa 00y4Jarommxcst 4
CocraBiieHre CpaBHUTEIbHOU Ta0auIbl «CBOKWCTBA KUCIIOT,
OCHOBAaHHE, COJICH U OKCHJIOBY»
Tema 1.6 Coaepxanue y4eOHOro MaTepuaJia 4
Xumnyeckue 1] Xummueckue peakuum 2 2




peaknuu

N

[Tpu3Haku 00IIEro U pa3IMyHOTO B TUMOJIOTHH PEAKITHHA JIs
HEOPraHWYECKOU U OPTraHUYECKON XUMUU

IIpakTuyeckue (1a6opaToOpHbIE) PAGOTHI

1| Pemenue 3aga4 Ha XUMHWYCCKUC PCAKIINN

Bl

CamocTrosiTeibHasi padoTa 00y4Yarommxcs
Koncnekt no teme: « IIpon3BoncTBo amMMuaka: ChIpbe, anmnaparypa,
Hay4HbIe IPUHIMIIBD

Tema 1.7
MeTaJu1bI B
HeMeTaJLJIbI

Conep:xanue yueOHOro MaTrepuaJia

1| Meranbl

2| Hemeramnsl

IIpakTuyeckue (1a6opaToOpHBIE) PAGOTHI

1| PacrioznaBaHme pyn xenesa

2| Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4

CamocTrosiTeibHasi padoTa 00y4YaroIMXcst
CocraBnenue npesentannu «Kopposust MeTauioBy

AININ|IB™ PN W

Pazgean 2. Opr

AHNYECCKasA XUMUA

Tema 2.1
OcHoBHBIE
MOHSTHS
OpraHu4ecKoi
XHMHH U
Teopust
CTPOEHUs
OpPraHuYecKux
coeTHHEeHHU

Conep:xanue yueOHOro MaTepuaJia

1| OcHOBBI OpPraHUYECKON XUMUN

2| CTpoeHre OpraHHYECKUX COCTUHEHHH

N

3| Xummdaeckoe cTpoeHHe Kak MOPSIIOK COSAMHEHUS aTOMOB B
MOJICKYJIBI TI0 BaJICHTHOCTH

NIW|IN|©

4| Knaccudukaius OpraHuueCKUX BEIIECTB

IIpakTHyeckue (JiabopaTopHbie) padoThI

1| W3roToBieHne Mozeneld MOJIEKYJl OPTaHUYECKUX BELIECTB

CamocTosiTeibHAas padoTa 00yUyalonuxcs

Cocrasiienue Tabmuibl « CpaBHeHUE KiIacCU(UKALUN COSAMHCHUN U

KIJTACCU(MKAINH PEAKINA B HEOPTaHUIECKON U OpraHNIeCcKOi
XUMUHU»

N IN|N

2,3

Tema 2.2
Yraesonopon
bl U HX
NpUPOAHbIE
HCTOYHUKH

Conep:xanue yueOHOro MaTepuaJia

1| AnkaHbl. AJIKEHBI

2| JlveHsl U KaydyKu

3| ApeHbl. AITKUHBI

4| TlpupoHbIe HCTOYHUKH YTIEBOIOPOIOB

IIpakTuyeckue (J1a6opaTopHbie) padoThl

1| O3HakoMJICHHE C KOJUIEKIIMEH 00pa31ioB He(hTH U IIPOJIYKTOB €€
nepepaboTKn

NININININ|IN (O

2| O3HaKOMIIEHHE C KOJIJIEKITUEeH KayqyKOB M 00pas3liaMu H3/IeTuil 13
pE3UHBI

w

IIpupoaHbIe HCTOUYHHUKH YIIIEBOAOPOAOB. M3ydueHue cBOMCTB 1
PUMEHEHHUE

CamocTosiTeibHAasE padoTa 00y4yalonuxcs
[ToaroToBKa AOMOJHUTEIHLHOTO MaTepuaa o TeMaM (Ha BBIOOD):
«AJIKEHBD?, «AJIKaHb), «/{UEHBI U Kay4yKn», K AJTKUHBD, «APEHBI»

Tema 2.3
Kucaopoacone
pxamme
opraHuyveckKue
coeTMHEeHUsI

Coaepxanue y4e0HOro MaTepuaJia

1| Couptsl. Denon

2| Anpaeruzapl. KapOOoHOBBIE KUCITIOTHI

3| CroxxHbIe 3QUPBI U KHUPBI

4| YrneBoasl

S

IIpakTHyeckne (J1adopaTopHbie) padoThI

1| KauecTBeHHas peaxius Ha Kpaxmai

2| PacTBopeHue TUIleprHa B BOJE U B3aUMOJICHCTBUE C
ruapokcuiom meau (11).

NINININININ|IN(0

3| CroiicTBa yKCYCHOM KHCIIOTHI, OOIIHE CO CBOHCTBAMH
MHUHEPATHHBIX KACIOT

w

CamocTosiTeibHAsE padoTa 00yyalouuxcs
CoCTaBUTh CPAaBHUTEIHHYIO XaPaKTEPUCTUKY CITUPTOB M KUCIOT

2,3

Tema 2.4
A3oTcoaep:xa

Conep:xanue yueOHOro MaTepuaJia

©

1] AMUHBL. AMHHOKHCIIOTBI
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mme 2| benku. [Tonmumepsl 2 1
oprannveckue | 3| IlmacTmaccer 2 1
coeauHEeHUsI. 4| BonokHa, ux KiaccupuKanus 3 1
Iommepbt IIpakTHyeckue (JadopaTopHbie) padoThI 6
1| Pacmo3naBaHue IIJ1aCTMACC U BOJIOKOH 2
2| Jlenatyparus pacTBopa Oeiika KypUHOTO SIiIIa CTUPTOM, 2 2,3
pacTBOpaMM COJICH TSDKEJIBIX METAJJIOB M MPU HarpeBaHUM.
3| PerreHre 3KCIepUMEHTAIBHBIX 32184 HA HACHTU(DUKALIUIO 2
OPTraHUYECKHUX COEANHEHUN
CamocTrosiTeibHasi padoTa 00yYaroImuXxcst 7
[ToaroroBka k audQepeHIrpoBaHHOMY 3a4eTy IO BOIIPOCAM
HUTOI'O: | 162
2.4. Cooepitcanue pazoenos OucCyunIuHbl
2.4.1. 3aHATHSA JEeKIMOHHOI0 THIA
Ne HauMmenoBanme Conep:xanue pa3aeiia ®opma
o\ pasaena TeKYylIEero
KOHTPOJIst
1 Mukpomup u  Makpomup. BemectBo. ATtomM. Monekyna. v, T,P
XuMudeckud aneMeHT. Aumotponusa. IlpocTele H  ClOXKHBIE
BemlecTBa. KadyecTBEHHBIH M KOJIMYECTBEHHBIH COCTAaB BEIECTB.
Oomas u Xummdeckue 3HaKH #u (opmynel. OTHOCHUTETBHBIE aTOMHAs |
HEeOpraHuYecKas MoOJleKyIsipHast Macchl. KonmyecTBo BemecTBa. 3aKOH COXpaHEHUS
XHMHUSA Macchbl  BEINECTB. 3aKOH IIOCTOSHCTBA  COCTaBa  BEIIECTB
MOJIEKYJISIPHOM CTPYKTYpHL. 3aKOH ABOTAJIpO ¥ CIEACTBHS M3 HETO.
Otkpeitne  JI. WM. MengeneeBbiM [lepuogudeckoro 3akoHa.
[epuonnueckuit 3akon B ¢opmynupoBke Jl. M. Menneneesa.
[epronnyeckas Tabnua XUMHUICCKUX JIEMEHTOB — rpaduyeckoe
0TOOpaKeHHE MEPUOTUUCCKOTO 3aKOoHA. IOHHAs XUMHUYEeCKasl CBSI3b.
KoBanmentnas  xumuyeckas  CBsS3b. MeTalinyeckas  CBS3b.
ArperaTHble COCTOSHUSI BEUIECTB M BOJOpPOAHAs CBsI3b. Boja.
PactBoprl. PacTtBopenme. DNeKTpoNUTHYECKAas TUCCOIHAIS.
Kucnorel m nx cBodictBa. OcHOBaHHA M UX cBolicTBa. ConM M HX
cBoiicTBa. OKcHIpl U UX cBoicTBa. Kiaccudukamms XUMHUYIECKAX
peaxmmii. OKUCIUTETHFHO-BOCCTAHOBUTEIbHEIE peakiud. CKOpoCTh
XUMHYeCKHX peaknuil. OOpaTMMOCTh XHMHYECKHX PeaKIuil.
Mertamiel. HemeTaimier.
2 Opranuyeckas IIpuponHble, HCKYCCTBEHHbIE M CHHTETUYECKHUE OpPraHUUYECKUE vV, T,P
XUMHUSA BEIIIECTBA. CpaBHeHue OpraHUYECKUX BEIICCTB C
HeopraHuyeckumu. BasieHTHOCTh. XUMHYECKOE CTpPOCHHE Kak
MOPSAJIOK COEAMHEHHS aTOMOB B MOJIEKYJBl 110 BAJIEHTHOCTH.
Knaccuukamuss OpraHMYeCKHX BEIIECTB. AJIKaHbI. AJIKCHBI.
Anxunbl. [Jluensl. Kayuyku. Apensl. IlpupomHble HCTOYHHKH
yrineBopoponoB. Crouptel. @enon. Axpneruapl. KapOoHOBBIE
kucaoTel. CrnoxkHble 3GUPBl W OKUPBL. YTJICBOABI. AMUHEL
Amunokucnotsl. benku. Iomumepsl. [Tnactmaccrl. BonokHa.

[Tpumeuanue: T — rectupoBanue, P — Hanmcanue pedepara, ¥ — yctuslii onpoc, KP — koHnTposnbHas pabora

2.4.2. 3aHATHSA CEMUHAPCKOI0 THUIIA

He npengycmorpensr
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2.4.3. llpakTnyeckne u J1a00paTOpPHbIC 3aAHATHUSA

®opma
Ne HammeHoBaHMe pa3jesia HauMmeHoBaHHe MPAKTHYECKHUX U J1a00pATOPHBIX padoT TeKYyLIero
KOHTPOJIs

1. |Pa3pmen 1. Ilepuonudeckas cucTeMa XMMHUYECKHUX IEMEHTOB

Oomas u Crpoenue aroma ¢ Mcnonb3osanreM Tabmuisl 1. V. Mengeneesa
HeopraHuieckas XUMHYECKHUE CBA3H

XUMMUA ArperaTHbl€ COCTOSIHMSI BELLIECTBA

[IpuroTtosieHue pacTBopa 3aJaHHON KOHIICHTPALU1

OuucTKa BOJIbI v, JIP, ITP
I'naponus conell pa3au4yHOro THHA

HcnpiTanue pacTBOPOB LIEI0UEH HHANKATOPaMHU
Pemenne 3a1a4 Ha XUMHIECKHE PEAKIHN
PacnozHaBaHue pyn xenesa

Pemenne SKCieprIMEHTAIBHBIX 33189

2. |Pazmen 2. H3rorosnenne Moaeneil MOJIEKYJI OPTaHUYECKUX BEIIECTB
Opranunyeckas xumusa |O3HaKOMIICGHHE ¢ KOJUIEKIHEH 00pa3oB HETH U MPOIYKTOB €
nepepadoTKH

O3HaKOMJICHHE C KOJJIEKINEH KaydyKoB U 00pa3namMu U3Aenni u3
pe3uHbI

[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOAOB. M3yueHne CBONCTB U
NPUMEHEHHUE

KauecTBeHHast peaknys Ha Kpaxmall

PacTtBOpenue riunepuHa B BOAE U B3aUMOJIEUCTBHUE C TUAPOKCUAOM Yy, JIP, I1P
meau (II).

CBoiicTBa YKCYCHOM KHCJIOTBI, OOIIKE CO CBOMCTBAMU MHHEPATbHBIX
KHCJIOT

Pacno3HaBaHue macTMace ¥ BOJOKOH

Jenarypauus pactBopa 0ejka KypHHOTO siiilia CTUPTOM, PacTBOpaMH
COJIEH TSKEJIBIX METAJUIOB U IIPU HArPeBaHUMU.

Pewienre skcriepuMeHTaNBHBIX 33/1a4 HA UICHTU(DHUKALIUIO
OpraHUYeCKUX COeANHEHUN

2.4.4. Coaep:xxaHue cCaMOCTOATEIbHO padOThI

Temamuka peghepamos

buorexHonorus n resHas nHxxeHepus — TexHoaornu XXI Beka.
HanoTexHoJI0rusl Kak IPUOPUTETHOE HANPABJIECHUE PA3BUTHSL.
CoBpeMeHHBIE METOJIBI 00e33apaKUBaHMS BOJIBI.

Kuznb u nesrenbHocTh . 1. Mennaeneena.

Hcnonb3oBaHue paOaKTUBHBIX H30TOMOB B TEXHUYECKUX IENAX.
PenTrenoBckoe n3nydeHue u ero UCIoJab30BaHUE B TEXHUKE U MEAULIUHE.
OxpaHa OKpy>Karollei cpe/ibl OT XUMUYECKOT0 3arpsI3HEHMUSL.
PacTBOpBI BOKpYT Hac.

IToBapeHHas COJIb KAK XUMUUYECKOE ChIPhE.

10 YTrieBoI0opoIHOE TOILUIMBO, €T0 BUABI M HA3HAYEHHUE.

oCoNOORWNE

11. CuHTeTHYeCKHe KaydyKu: UCTOPHS, MHOTOOOpa3ne 1 MepPCIIeKTHBHI.
12.HedTs 1 ee TpaHCTOPTHPOBKA.
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2.4.5. TlepeueHb y4eOHO-METOAUYECKOTO 00ecleYeHUs ISl CAMOCTOATEIbHOH PadoThI
00y4arommXxcs no JUCHUIINHE

CamocrosiTenpHasi paboTa OOydYalOIIUXCS SBISICTCS BaKHEWIeH QopMoi ydeOHO-
MO3HABATEIBHOTO MpOoIecca.

OcHOBHas 1IeJTb CAMOCTOSITEIBHON PabOThI MPU W3YYEHUH JUCIHUILTAHBI — 3aKPEMUTh
TEOPETHUYECKUE 3HAHUS, MMOJIYYCHHBIC B X0/ JICKIIMOHHBIX 3aHATHH, a Takke chopMHUpoBaTh
NPaKTUYECKUE HABBIKU TIOJTOTOBKH B 00J1aCTH OMOJIOTHH.

CamocrosiTenbHas paboTa B IPOLIECCE OCBOCHUS AUCITUTUIMHBI BKITIOUAECT:

- U3yYCHHE OCHOBHOM U JIOTIOJTHUTEIBHOMN JTUTEPATYPHI IO KYpPCY;

- CAaMOCTOSITETTbHOE U3YYEHUE HEKOTOPBIX BOIIPOCOB (KOHCIICKTUPOBAHHUE);
- paboTy € ANEKTPOHHBIMH YICOHBIMU PECYPCaMH;

- I3y4YeHUE MaTepUaJIOB IMEPUOTUUECKON TIeYaT, MHTEPHET PECYPCOB;

- MOJITOTOBKY K TECTUPOBAHHIO;

- MOJITOTOBKY K MPAKTHYECKUM U JIAOOPATOPHBIM 3aHITHSIM,;

- CaMOCTOSTEIILHOE BBIITOJTHCHUE JOMAIITHUX 3aaHHH,

- MOJITOTOBKY pedepata (IoKIaaa, 3cce) o OJTHOM U3 MPoOIieM Kypca.

HaumeHnoBanue IlepeyeHnb yueOHO-MeTOAMYECKOr0 00ecnieYeHusl AUCUMIIJIMHBI 110 BHINOJIHEHHUIO
pa3aejia, TeEMbI CaMOCTOSITeJILHOM paﬁOTbl
Paznen 1. 1. Taopwansn, O.C. Xumumsa. 10 kmacc. bazoBelii ypoBenb: yueOnuk/ O.C.
O0mas u labpuansn.- M.: [Ipoda, 2015.- 191c.
HeOpraHuYecKas 2. Tabpwanmsan, O.C. Xwummsa. 11 xmacc. bazoerii ypoBenb: yueOHuK/ O.C.
XHMMUS labpuansn.- M.: [Ipoda, 2015.- 223c.

3. Adponuna, J.U. Heopranmueckast xumust: yaeoHoe nocodue / JL.LU. Adonuna, A.W.
AmapueB, A.A. Kazakosa. - HoBocubupck HI'TY, 2013. - 104 c. - [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228823

Paznen 2. 1. Tabpwansn, O.C. Xwumwmsa. 10 ximacc. basoswiii ypoBeHb: yueOHux/ O.C.
Oprannyeckast labpuansn.- M.: [Ipoda, 2015.- 191c.
XUMHS 2. Tab6pwansan, O.C. Xwummsa. 11 xmacc. bazoerii ypoBenb: yueOHukK/ O.C.

laOpuansn.- M.: [Ipoda, 2015.- 223c¢.

3. F'opnenko, B.A. Opranndeckass xumusi: yaeonoe mocodue / B.A. T'opnenko, JI.B.
Kysnenosa, E.A. Subikuna - M.: Ilpomereir, 2012. - Y. I, 1. - 294 c. -
[OnekTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=211718

Kpome mnepeuyncieHHBIX HCTOYHUKOB OOYYArOMIMHCA MOXET BOCIIOJIB30BaThCs
MIOWCKOBBIMU CHCTEMaMH ceTh MHTepHeT 1Mo TeMe caMOCTOATENbHON paboTHI.

Jlis OCBOCHMSI AMCUUIUITMHBI U CAMOCTOSITEIIBHOTO BBITIOHEHHUS TPEAYyCMOTPEHHBIX
y4eOHOM TporpaMMoi Kypca 3aJaHHil MOXKET OBITh HCIIOJIB30BAaHO Ccieayroliee y4eOHO-
METOMYECKOe 0OecreyeHue:

- METOJMYECKHE PEKOMEHIAINH K BHITIOTHEHUIO MMPAKTHYECKUX U Ja00paTOPHBIX padoT;
- METOJMYECKHE PEKOMEHIAINN K CAaMOCTOATEIHHON padoTe.

Hauanom opranmsanuu m000i CaMOCTOSATENBbHON padOThl AOKHO OBITH MPUBHTHE
HABbIKOB M YMEHUI IPaMOTHOM paboThI ¢ yueOHOM M HAy4HOH JUTepaTypoil. DTOT mpoluecce,
B TIEPBYIO OYepelb, CBA3aH C HAXOKICHHEM HEOOXOAMMOHN /ISl YCIEUTHOTO OBJIAJACHUS
yu4eOHBIM MarepuajoM JuTeparypoil. OOydaromuiicsi JOMKEH YMEThb I0JIb30BaThCs
donmamu GUOIMOTEK M CIIPAaBOYHO-ONOIHMOrpaUuecKuMy U31aHUSIMU.
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HCIIOJIB3YIOTCA

3. OBPA3OBATEJIBHBIE TEXHOJIOT' TN

JUig peanu3anuu KOMIETEHTHOCTHOTO MOAX0/a MPEAYCMaTPUBAETCS UCIIOIb30BAaHUE
B Y4eOHOM IMpoIlecCe AKTUBHBIX M WHTEPAKTUBHBIX (OPM MPOBEACHUS AayAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHH C 1eapl0 (OPMHUPOBAHMS U PAa3BUTHS MPOGECCHOHAIBHBIX
HAaBBIKOB 00 y4arOIIHUXCS.
B nponecce npenogaBanus NpUMEHSAIOTCS 00pa30BaTeIbHbIE TEXHOJIOTUU Pa3BUTHUS
KPUTUYECKOTO MBIIUICHHUS.
B yueGHOM mponecce Hapsay ¢ TPaIUIUOHHBIMUA 00pa30BaTENbHBIMUA TEXHOJIOTUAMHU

KOMIIBIOTEPHOE

HHTCPAKTHBHBIC TCXHOJIOTHUH.

TECTUPOBAHUE,

TCMATHUYCCKUC

3.1.00pa3zosamenvrvle MexXHONO0ZUU NPU NPOBEOCHUU TEKUUIL

MPE3EHTALNH,

Ne HanmenoBanmue Buabl npumMeHsieMbIX 00pa3oBaTeIbHBIX Ko
pa3nena pa3aena TEeXHOJIOTHii gac
1 OCHOBHBIE TIOHATHS U 3aKOHbI AynnoBu3yasbHas TEXHOJIOTHS, 6
) KPYTJIBIA CTOJT
[eproandeckuii 3aK0H 1 IEPHOANIECKAS
AynnoBu3yasibHas TEXHOJIOTHSA, -
2. cUcTeMa XUMHYeCKuX 31eMenToB 1. 1. DOBIOMHOE H3TOKEHIE 4
MengeneeBa. CTpoeHue aToma. P
CrpoeHue BeniecTBa
3 JEKIHSI-TACKYCCHS 3
4 Boga. PactBopsl. DnekTponuTuieckas AynoBH3yasbHas TEXHONOTHS, .
Aaucconuanys NpoOJIEMHOE M3JI0KESHUE
Knaccugukamms HeopraHUIecKnx .
5 COCIMHEHUH U WX CBOMCTBA Kpyrierit cTos 4
6 XUMHYECKHE PeaKLUH AynnoBu3yanbHas TEXHOJIOTHUS, 4%
npoOJIEMHOE U3JI0KECHUE
Mertautbl 1 HeMETaJlTbI
7 Jlexnus-quCKyCCHs 3
OCHOBHBIE MOHSTHSI OPraHUYECKOW XUMUU U . N
8 TEOpHs CTPOEHHSI OPraHMYECKUX COEMHEHMI Kpyrawiit cTon 9
VYT1eBoJ0PO/Ibl U X NPUPOHBIE HCTOYHUKU
9 [pecc-xoHpepeHust 8
Kucnopoaconeprxaiue opraHudecKue
10 COSIUHEHMS Ipecc-koHpepeHIust 8
A3zoTcozepikamne OpraHmyecKue
11 coenuHenus. [loaumeps IIpecc-konpeperuus 9
Hroro mo kypcy 62
B TOM YHCJIC HHTEPAKTHBHOE 00yueHHe™ 8*
3.2. 06Pa30861meﬂbﬂble mexnoaozcuu npu npoeedenuu npaKkmu4decKux 3anamuu u
aadbopamophuvlx pabom
Ne Tema 3ausTus Bujabl npuMeHsieMbIX 00pa30BaTesIbHbIX Kox
TEXHOJIOT Ui wac
1 IIpakTnueckas padora Nel 2
[epnoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB AHanu3 KOHKPETHBIX CUTYalUi
2 IIpakTnueckas padora Ne2 Pemenue cutyaTUBHBIX ¥ IPOU3BOACTBEHHBIX 2%
CrpoeHnue aTroma ¢ ucrioibp3oBanueM tabmunp JI. M. |3amau
MeHnpeneeBa
3 IIpakTuyeckasi padora Ne3 Jluckyccust Mo TeOpeTHIeCKUM BOTIPOCaM. 3
XUMHUUYECKHUE CBSI3U Pemenue 3agau ManbIMu TpynmnaMu
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4 | JlaGopaTopHas padora Nel
ArperaTHbIC COCTOSTHHS BEIIECTBA

JlicKyccust o TEOPETUIECKIM BOIIPOCaM.
Brinonuenue 1aboparopHoit paboTs

5 |JIaGopaTtopHas paGoTa Ne2 Jluckyccust o TeOpeTUIeCKUM BOIIPOCaM. 2
[IpuroroBnenne pacTBOpa 3a1aHHOM KOHLEHTpaMK | BeinonHenne nabopaTtopHoi paboTh

6 |JlaGopaTtopHas paGoTra Ne3 Jluckyccust o TeOpeTHIeCKUM BOIIpocaMm. 1
OuucTKa BOJBI Brimonuenue 1abopatopHoit paboThI

7 IpakTuyeckas padora Ned JucKyccHs 1o TEOPETUIECKUM BOIIPOCaM. 2
T'maponus conelt pa3nuYHOro TMIA UrpoBoe 3ansiTHE HA MOJENAX

8 |JlaGoparopnas padora Ned JMcKyccHs o TEOPETUIECKUM BOIIPOCaM. 2
HcnpiTanue pacTBOPOB LIEN0YEH HHANKATOPAMU Brimonaenne mabopatopHOii paboTHI

9 IIpakTnueckas padora Ne5 Jluckyccus o TeOpeTUYECKUM BOIIPOCaM. 4
Pemenue 3aa4 Ha XUMHUYECKUE PEAKIIUU Pewrenne 3agay ManeIMu rpyninamMu

10 |Mpakruueckas padora Ne6 Jluckyccus o TeOpeTUYECKUM BOIIPOCaM. 2*
Pacno3naBanue pyn xenesa Pemenue 3anau HHIUBUAYaTIBHO

11 |IIpaxkruyeckasi pa6ora Ne7 Jluckyccust o TeOpeTHIeCKUM BOIIpocaMm. 2
Pemmenne skcriepiMEHTaNbHBIX 33134 Pemenne cuTyaTHBHBIX M IPON3BOICTBEHHBIX

3amaq

12 |JlaGoparopHasi paGora Ne5 JucKkyccHs Mo TEOPETUIECKUM BOIIPOCaM. 2
WzroToBnenne Moieneil MOJIEKyJ OpraHHYeCKUX Bemonaenne nabopatopHoil paboTs
BEILECTB

13 |Mpakruueckas padora Ne8 Jluckyccus o TeOpeTUUECKHUM BOIIPOCaM. 2
O3HakoMJIEHHE ¢ KOJUIeKIueit 00pasoB HedhTH 1 Pemenue cuTyaTUBHBIX ¥ IPOU3BOICTBECHHBIX
MPOJYKTOB €€ IepepaboTKU 3aga4

14 |IIpakTnyeckasi padora Ne9 Jluckyccus o TeOpeTHUECKHUM BOIIPOCaM. 2
O3HaKOMJICHHE C KOJUIEKIMEH KaydyKoB U oOpasuamu | PerieHue cuTyaTHBHBIX M ITPOM3BOICTBEHHBIX
W3/EINH U3 PEe3UHBI 3amaq

15 |Mpaxruueckasi pagora Nel( JucKkyccHs Mo TEOpETUIECKUM BOIIPOCaM. 3*
[IpuponHbIe HCTOYHUKH YTIIEBOAOPOOB. M3yueHne Pemenne cuTyaTHBHBIX M IPON3BOICTBEHHBIX
CBOHCTB ¥ IPUMEHECHNE 3amaq

16 |JlaGoparopHasi paGora Ne6 Juckyccust Mo TEOPETUIECKUM BOIIPOCaM. 2
KagecTBeHHas peakuys Ha Kpaxmain Brimonaenne mabopaTtopHOi paboTHI

17 |JladopaTopHasi padoTa Ne7 Jluckyccust o TeOpeTHYECKUM BOIPOCaM. 2
PacTBopenue raunepuHa B BOJe U B3aUMOJCHCTBHE ¢ | BeimosnHeHne mabopaTtopHOit paboTs
runpokcunom meau (11).

18 |JlaGoparopHasi paGora Ne8 JucKkyccust o TEOPETUIECKUM BOIIPOCaM. 3
CBoiicTBa YKCYCHOH KHCIIOTBI, OOIINE cO cBoiicTBaMu | BrimonmHeHne mabopaTopHOit paboThI
MHUHEPAITBHBIX KUCIIOT

19 |Mpaxruueckasi paGora Nell Juckyccust o TEOPETUIECKUM BOIIPOCaM. 2*
PacrniozHaBaHue miacTMacc 1 BOJIOKOH Pemenne cuTyaTHBHBIX M IPON3BOJICTBEHHBIX

3a1aq

20 |IMpakruyeckas padora Nel2 Juckyccus o TeOpeTHYECKUM BOIIPOCAM. 2
Jenatypanust pacTBopa O6enka KypruHOTO siiia Pemienue 3aga4 MHIMBUAYATIBHO
CIHPTOM, PACTBOPAMH COJICH TSXKENBIX METAIJIOB U
IIpY HaTPEBaHUM.

21 |Ipakruveckas padora Nel3 Juckyccust o TeOpeTHYECKUM BOIPOCcam. 2
Pemenne skcnepuMeHTaIbHBIX 33134 Ha Pemenne cuTyaTHBHBIX M IPONU3BOJICTBEHHBIX
UIEHTU(HUKALIIIO OPraHMYECKUX COSIMHEHUH 3ajau

Hroro no xypcy 46

B TOM YHCJIE HHTEPaKTHBHOE 00yueHne* 10*
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4. YCJIOBUS PEAJIM3AIIUU ITPOTPAMMBI JTUCHUTIJINHBI

4.1. Mamepuanvno-mexnuyeckasn 06aza, Heo0OX00UMAA 01A OCYUWLECME1EHUA
obpazoeamenbHo20 npoyecca no OUCUUnIUHe
Peanuzanus yuyeOHON NUCHUIIIUHBI «XUMHS» TpeOyeT HaIWuus ydyeOHOro KaOumHeTa
JUTSI TIPOBEICHUS TEOPETHUECKUX, PAKTUUECKUX 3aHITHI U 1a00paTOpHBIX padoT.
Peanuzanus yuyeOHON AMCHMILIMHBI OCYHIECTBIISIETCS B CHELUAIBHO 00OpPYI0BAaHHOM
kabunere XML, koTopblil BKItOYaeT B ceOs:
MYJIbTUMEIUA KOMIUIEKT (MYJIbTUMEIUAIPOCKTOP U IKPaH),
KOMIIBIOTED,
JIOCKa y4ueOHas,
yaeOHast MeOeb.

YuebHo-MeTOIMUECKOe 00ecTieueHne

PaGouas yueGHas nmporpamMma

Y4eOHuKH

Meroandeckue pa3pabOTKU K 3aHATUSIM

JnmakTuueckuid pa3gaTOYHbIN MaTeprall

KapTouku-3aganus, TECTOBbIC 3aaHUS

JleMoHCTpaImoHHbIC MaTepHAIIBI (MYJIbIUMEINIHHBIC MPE3EHTAIINN, BUICO()UIHMBI)
KomruiekT yueOHO-HaTIIHBIX TOCOOUH TT0 XUMUHU

KoMIuiekT mopTpeToB XMMHKOB

Ta6mauua /.M. MenaeneeBa

KoMIuIeKkT HarmsaaHbeIX 1ocoouit

Kommuiekt nmpubopoB AJid poBeieHns Ja00paTOPHBIX U MPAKTUYECKUX padoT
KoMIIIeKT 371eKTpOHHBIX TTOCOOU

4.2 Ilepeuenv He0OX00UMO20 NPOZPAMMHO20 0DecnedeHus

1. 7-zip (muen3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (numen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (numen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (munensus - http://www.openoffice.org/license.html)
5. Free Commander (iuueH3us -
https://[freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%bd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome (yiuueH3us -
https://www.google.ru/chrome/browser/privacy/eula text.html)

7. Libre Office (B cBo60aHOM JI0CTYTIE)

8. Mozilla Firefox (munensus - https://www.mozilla.org/en-US/MPL/2.0/)

15


http://www.7-zip.org/license.txt
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. HIEPEYEHb OCHOBHOM A g[OHOJIHHTEJILHOFI YUEBHOM JINTEPATYPBI,
HEOBXOJIUMOM JJIs1 OCBOEHU S JUCLUIIINHBI

5.1. Ocnoenaa numepamypa

1. Pocun.W. B. Xumus. Yueonuk u 3agaunuk : 1js CI1O / 1. B. Pocun, JI. JI. Tomuna,
C. H. ConoBbeB. — M. : U3narennctBo FOpaiit, 2018. — 420 ¢. — URL: https://biblio-
online.ru/viewer/7678EFFE-1F8D-48A3-AAEQ-9F9E86320CB1#page/1

2.  MaprtenoBa,T. B. Xumus : yueOHuk u npaktukym aias CI1O / T. B. Mapteiaosa, U. B.
Apramonosa, E. b. T'onyHnos ; nog pen. T. B. MapteiHoBoil. — M. : 3naTenbeTBO
FOpaiir, 2018. — 393 ¢. — URL.: https://biblio-online.ru/viewer/C857772E-BD06-4C00-
81AC-518E104A9CE9#page/l

3. Xwumwusa.3agaunuk : yaeoHoe nmocooue ansa CIIO / 10. A. JleGenes [u ap.] ; moxa oOmI.
pen. I'. H. ®aneeBa. — M. : UzparensctBo FOpaiit, 2018. — 236 c. — URL:
https://biblio-online.ru/viewer/776D1303-3CDD-42AE-89FC-DEC2F5D8COES8#page/1

4. Tabpwunsan, O.C. Xumus. 10 knacc. bazosiit ypoBens: yuebnux/ O.C. ['abpusinsH.-
M.: ipodpa, 2015.- 191¢c. [l

5. Taopuensn, O. C. Xumus. 10 knacc. ba3zoseiit yposens [Tekct] : yue6nuk / O. C.
["abpuensn. - 6-e u3m., crep. - Mocksa : Ipoda, 2018. - 192 c. .

6. 5.Tabpusnsan, O.C. Xumus. 11 knacc. ba3zoBerit yposens: yueonux/ O.C. 'aGpudmsia.-
M.: ipodpa, 2015.- 223¢. [l

7. Taopuensn, O.C. Xumus. 11 kinacc. bazossiit yposens [Tekct] : yueOnuk / O. C.
I"abpuensH. - 5-e u3a., crep. - Mocksa : lpoda, 2018. - 224 c.,

5.2. lonoJTHUTEJIbHAS JIUTEPaTypa

1. Hukutuna, H. I'. AHanutnueckas xumus : yuyeOHUK M mpaktukym ans CIIO / H. T.
Huxkutuna, A. I'. bopucos, T. U. Xaxanuna ; noxg pea. H. I'. Hukutunoit. — 4-e usn.,
nepepad. u gon. — M. : UsgarensctBo Opaiit, 2018. — 394 ¢. — URL.: https://biblio-
online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1

2. T'muaka, H.JI. O6mas xumus B 2 T. Tom 1 : yueonuk mrst CITO / H. JI. I'nueKa ; mox pen.
B. A. TlonkoBa, A. B. ba6koBa. — 20-e¢ u3n., mepepad. u mon. — M. : U3marenscTBO
FOpaiit, 2018. — 349 ¢. — URL: https://biblio-online.ru/viewer/3D015974-C8BA-4318-
Al7B-12F6702B4CF3#page/1

3. TI'muaka, H.JI. O6mas xumus B 2 T. Tom 2 : yuebnuk qis CIIO / H. JI. I'nuaka ; mox
pen. B. A. IlonkoBa, A. B. babkoBa. — 20-e uzz., nmepepad. u gon. — M. : U3znarenscTBo
FOpaiit, 2018. — 379 ¢. — URL: https://biblio-online.ru/viewer/F906ED23-17BD-48E9-
AECE-B1FB6DD11E4A#page/l

4. Amnapues, A. . Obmas xumusa. COOpHHK 3aJaHUN C TIpUMEpaMU PEIICHUM : ydeOHOe
nocobue mus CIIO / A. U. Anapues, — URL: JI. U. Aponuna. — 2-e uzn., ucnp. u A0M.
— M. : MHUzpmarenmbctBo  IOpaiitr, 2018. — 120 c. https://biblio-
online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1

5. I'pannbepr, 1. . Oprannueckas xumus : yuebnuk ans CIIO / U. U. I'panabepr, H. JI.
Ham. — 8-e u3zn. — M. : U3nparensctBo FOpaiit, 2018. — 608 ¢. — URL.: https://biblio-
online.ru/viewer/03696AA1-6944-4C84-BBCB-D9D9FA0210CE#page/1

6. Kamunckuii, B. A. Opranudeckas XWMHs : TECTOBBIC 3a/JaHHS, 3a7a4d, BOIPOCH :

yuebnoe mocobue mis CIIO / B. A. Kamunckuit. — 2-e¢ u3a., ucnp. U pom. — M. :
UznarensctBo  FOpaiit, 2018. — 289 c¢. — URL: https://biblio-

online.ru/viewer/Q9EA6D71-8182-4441-9CC6-12677823A625#page/1
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https://biblio-online.ru/viewer/C857772E-BD06-4C00-81AC-518E104A9CE9#page/1
https://biblio-online.ru/viewer/C857772E-BD06-4C00-81AC-518E104A9CE9#page/1
https://biblio-online.ru/viewer/776D1303-3CDD-42AE-89FC-DEC2F5D8C0E8#page/1
https://biblio-online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1
https://biblio-online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1
https://biblio-online.ru/viewer/3D015974-C8BA-4318-A17B-12F6702B4CF3#page/1
https://biblio-online.ru/viewer/3D015974-C8BA-4318-A17B-12F6702B4CF3#page/1
https://biblio-online.ru/viewer/F906ED23-17BD-48E9-AECE-B1FB6DD11E4A#page/1
https://biblio-online.ru/viewer/F906ED23-17BD-48E9-AECE-B1FB6DD11E4A#page/1
https://biblio-online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1
https://biblio-online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1
https://biblio-online.ru/viewer/03696AA1-6944-4C84-BBCB-D9D9FA0210CE#page/1
https://biblio-online.ru/viewer/03696AA1-6944-4C84-BBCB-D9D9FA0210CE#page/1
https://biblio-online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#page/1
https://biblio-online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#page/1

7. Tapmmn, A.Il. Opranndeckasi XuMus B pUCYHKaX, TaOJIUIIaX, cXemax : ydeOHoe mocooue
s CIIO / A. T1. Tapuus. — 3-e u3a., ucnp. u gon. — M. : U3gatensctBo IOpaiit, 2018.
— 240 c¢— URL: https://biblio-online.ru/viewer/73CFD907-F528-4454-A155-
7FA85816BE4E#page/l

8. I'panpbepr, W.M. Opranwmdeckas xumus. [Ipaktudeckue pabOTBI W CEMHHApPCKHUE
sarsTus: yaeoHoe nocooue mist CI1O / U. U. I'parn6epr, H. JI. Ham. — 6-¢ uzn., nepepad.
u jgorn. — M. : UspmaremsctBo IOpaiit, 2018. — 349 c¢. — URL: https://biblio-
online.ru/viewer/B95AD7FE-10FE-428B-9FBE-0D9DC5C82FA5#page/1

9. Oprannueckas xumus : yueOHuk / A.U. Apremenko. — Mocksa : KuoPyc, 2018. —
528 c. — s CIIO. — ISBN 978-5-406-05331-7. — URL:
https://www.book.ru/book/924050/view2/1

5.3 Ilepuoouueckue uzoanus

1. Bomnpocsr ecrectBo3znanms. — URL:
https://e.lanbook.com/journal/2310#journal_name
2. VY4eOHbIil skciepuMenT B oopazoBanuu. — URL:

https://e.lanbook.com/journal/2335#journal name

3. 3uanue-cwia. — URL: http://biblioclub.ru/index.php?page=journal red&jid=220412.
4, Ksanruk. — URL: https://e.lanbook.com/journal/2409#journal _name

5. Hayxka u xwu3ab. — URL:

http://biblioclub.ru/index.php?page=journal red&jid=441231.

5.4 Ilepeuens pecypcoé uHghopmayuoHHO-mMeNeKOMMYHUKAUUOHHOU cemu
«Humepnemy», Heo0X00UMBIX 0114 0CEOCHUA OUCUUNTUHDL

OBC «YnuBepcuterckas oudmmoreka ONLINE». — URL: www.biblioclub.ru
OBbC m3narenbctBa «Jlanby». — URL: https://e.lanbook.com
SBC «IOpaiit». — URL: http://www.biblio-online.ru/
3BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OnexTpoHHbI Katanor Hayunoit 6ubmuotexu Kyol'yY. —
URL:http://212.192.134.46/MeqgaPro/Catalog/Home/Index
OnektponHas oubnuoreka «3narensckoro qoma «I'peGeHHUKOBY -
URL:www.grebennikon.ru
8. Hayunas snextponnas 6ubnuorexa (HOb) «eLibrary.ruy. -
URL :http://www.elibrary.ru
9. Bassl nauaeix komnanuu «Vcrt Bero». - URL:http://dlib.eastview.com
10. Jlexktopuym TB». - URL: http://www.lektorium.tv/
11. HatmonaneHas snexktponHas oubnuoreka « HOby. - URL:http://H36.pd/
12. KubepJlennnka: HayuHas anekTpoHHas oubnmoreka. — URL: http://cyberleninka.ru/
13. Eauroe okHO ocTyma K 00pa3oBaTenbHBIM pecypcaM : denepanbhas UC
cBoboHoro nocryma. — URL: http://window.edu.ru.
14. CnpaBouno-nipaBoBas cuctema «KoncynpranT [lmoc» - URL
http://www.consultant.ru

o0k owhE

~
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https://biblio-online.ru/viewer/73CFD907-F528-4454-A155-7FA85816BE4E#page/1
https://biblio-online.ru/viewer/B95AD7FE-10FE-428B-9FBE-0D9DC5C82FA5#page/1
https://biblio-online.ru/viewer/B95AD7FE-10FE-428B-9FBE-0D9DC5C82FA5#page/1
https://www.book.ru/book/924050/view2/1
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpqMUlILUNsOXlkUGtEQkctMEE3Y0hfbjlTcmRUbnZobERKYUFNXzgtNUtlamhsbXZHQjF1VjF0Z3RxenA3Sk1sZ3NEdUNiczQ1TFk&b64e=2&sign=a7a1e881e7543d702d6f72a71ac77e86&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpCeU9LMFpPYXhhNUdUQVN5NzdtRmNPR0VaX25DSnRER3hsWVYtVFhjMjlMdE10YVdXa3h0UHVnXzA5TmdfWXNMalEwOU5JUnNlWEJIRUJDbDhocWJQQQ&b64e=2&sign=6f0cb1ba3d71fb799ffa05ae0acc38c3&keyno=17
http://www.book.ru/
http://znanium.com/catalog.php
http://212.192.134.46/MegaPro/Catalog/Home/Index
../www.grebennikon.ru
http://www.elibrary.ru/
http://dlib.eastview.com/
http://www.lektorium.tv/
http://нэб.рф/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

6. METOJIMYECKUE YKASAHMS JJIS1 OBYYAOIIMXCS IO OCBOEHUIO
TACIHATITAHBI

HucuuminHa «XuMHsD» — HalelleHa Ha  IToJlydeHHWe 3HaHUW B 00JacTu
€CTECTBEHHOHAYYHBIX JTUCIUTUINH.

C TOYKHM 3peHUs] UCIOJIb3YeMBIX METOOB JICKIIMH TOIPA3ACISIOTCS CIICTYIOIIIM
obOpa3zom: nH(PpOPMALIMOHHO-00BICHUTENIbHAS JIEKIIUS, TOBECTBOBATEIbHAs, JIEKIUsI-0ecea,
npoOsieMHast JTEKIUS U T. [I.

OOyueHne  CTYJIEHTOB  OCYHIIECTBISIETCS MO  TPAJAUIMOHHOW  TEXHOJIOTUU
(JIEKIIMOHHBIA MaTepHuasl, TPaKTHYECKHEe W JaOOpaTOpHBIE 3aHATHS, CAMOCTOSTEIHHBIC
paboThI) ¢ BKIIFOUEHWEM WHHOBAI[MOHHBIX 3JIEMEHTOB.

YcTHOE u3NoXKeHHe y4yeOHOro maTepuaia Ha JICKIIMH JOJKHO KOHCIEKTUPOBATHCS.
CrnymaTh JIEKIHI0 HYXXHO YMETh — TOJJCPKUBATh CBOE BHUMAHHE, MOHATh W 3allOMHUTH
YCIIBIIIIAHHOE, YJIOBUTH TMay3bl. B mporecce M310KeHUs MPEenoaBaTeyeM JeKIUU CTYACHT
JOJKEH BBISICHUTH BCE HETOHATHBIE BOMPOCHI. 3alUCHIBATh COAEPIKAHUE JIEKIUU HYKHO
00s13aTEeIIbHO — 3aMKMCH TTOMOTAIOT MOAIeP)KHBATh BHUMAHKE, CIIOCOOCTBYIOT TOHUMAHHIO U
3aIIOMHUHAHUIO YCIBIIIAHHOTO, TPUBOJIUT 3HAHUE B CUCTEMY, CIYXKAT OMOPOH ISl Iepexo/1a
K OoJiee TITyOOKOMY CaMOCTOSITEIbHOMY U3yUEHUIO MIPEIMETA.

MeTtouyeckue peKOMEHIalliy M0 KOHCTIEKTHPOBAHUIO JICKIUH:

— 3aIUCh JIOJDKHA OBITh CUCTEMHOM, MPEICTaBIATh COOOM COKpPAIIEHHBIM BapUAHT JIEKIIMH
npenoaasareis. Heooxoaumo ciymars, 00 yMbIBaTh M 3aIMCHIBATH OJJHOBPEMEHHO;
— 3aMUCh BeAETCS OY€Hb OBICTPO, YETKO, IO BOBMOXKHOCTH KOPOTKUMU BBIPAKEHUSIMU;
— HE TpeKpamias CiaymaTh MpernoaaBareis, HYKHO 3alMChIBaTh TO, YTO HEOOXOIUMO
ycBOMTh. Henmb3s 3ammchIiBaTh Cpa3y K€ BBICKA3aHHYIO MBICIIB TPETOAaBaTes, ClIeayeT eé
MOHSTH M TOCJTE ITOT0 KPaTKo 3amucaTh CBOMMH CIIOBAaMH HIIM CJIOBAMH IPEINOJaBaTels.
Baxno, yToOBI B Hell He ObLJI MOTEPSTH OCHOBHOM CMBICI CKa3aHHOTO;
—MMEHa, J1aThl, HA3BaHMsI, BBIBOJIBI, ONIPE/ICIICHHS 3aITUChIBAIOTCS TOYHO;
—clelyeT oOpaTUTh BHUMaHUE Ha O(QOpMIICHHME 3amucH JieKnud. s KakIoro mpeameTa
3aBoAMTCs O0IIas TeTpaib. OTIMYHBIM OT OCTAIBLHOTO I[BETA CIEAYET BHIICISATH OT/IEIbHBIC
MBICITA W 3arojlOBKH, COKpallaTh OTACIbHBIC CJOBAa W MPEAJIOKEHUS, HCIIOIH30BATh
YCIIOBHBIC 3HAKH, OYKBBI JJATUHCKOTO M IPEUECKOTO ali(haBUTOB, a TAK)KE HEKOTOPBIC MPUEMBI
CTEHOTPA(PUUECKOTO COKPAIIEHUS CIIOB.

[TpakTudeckue 3aHATHS 10 TUCHUTITNHE « BHOIOTHS» TPOBOASITCS 1O CXEME:
— YCTHBIN, JINOO MUCHbMEHHBIN OMPOC 110 TCOPUU B HAYAJIC 3aHSATHUS;
— pEIICHHUEe TPAKTUICCKUX 3a/1a4 TTOCTABIICHHBIX TIEPE]T CTYICHTOM;
— WHIUBUYaTbHbIC 3aJaHUs JJISi TOJTOTOBKM K TPAKTUYECKUM M JIa0OpaTOPHBIM
3aHATHSIM.

[lenp TPAKTUYECKOTO 3aHITHS - HAYYUTHh CTYJACHTOB NPHMCHITH TEOPETUUCCKUE
3HAHWS TPU PEIICHUH MPAKTUYECKUX 33J1a4 M BHITIOJTHEHHUE JIAOOPATOPHBIX padOT HA OCHOBE
pCATBbHBIX JIAHHBIX.

Ha npakTudeckux u 1abopaToOpHBIX 3aHATUSX MPE0OIATAOT CICTYIOIINE METOIbI:

— BepOasbHbBIC (TTPe0bIaa0IIUM METOIOM JOJIKHO OBITh OOBSICHEHNUE);
— nmnpakThyeckue (MUChbMEHHBIC 3JaHMs, 3aJaHus ¢ Hcroyib3oBaHueM [IK, BbIoOIHEHHE
paboThI 0 IJIAHY U IIp.)

BaxxHbIM ISl CTy/lEeHTa SBJISETCS YMEHUE PAlMOHAIBHO MOJO0MPATh HEOOXOIUMYIO
y4eOHYIO0 JIMTEpaTypy W YMEHHUE TIOJIb30BaThCS MPHOOPETCHHBIMU MMPAKTHYCCKUMU
HaBbIKAMH TpU paboTe C MNporpaMMHBIMEH cpeacTtBaMud. OCHOBHBIMHU JIUTEPATYPHBIMU
MCTOYHUKAMH SIBJISTFOTCSI:

— Oubnuoreynsie pouasl pummana Kyol'V;
— DJICKTPOHHAs OMOIMOTEeYHAsl CUCTeMa « Y HUBEPCUTETCKasi OMOIMOTEKa OH-JTaliH»;
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— 3JIeKTpOHHAs1 6ubanoreyHas cucrema MznatensctBa «JlaHby.

[Touck kHUT B OMOIMOTEKE HEOOXOAMMO HAUYMHATD C U3YYEHUS IPEMETHOIO KaTajlora
Y CO3/IaHHUS CIIUCKA KHUT, TOCOOUH, METOJUYECKUX MAaTEPHAJIOB IO TEME U3YUYEHHUS.

[TpocMOTp KHUTM HAUMHAETCS C TUTYJBHOTO JIMCTA, CIENYIOUIETo nocie o0noxku. Ha
HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JaHHBIE, XapaKTEpU3YIOLIMEe KHWUIY: Ha3BaHUE,
aBTOD, BBIXOAHBIC JIaHHBIE, JaHHBIE O Nepeus3naHuu U T.1. Ha oGopore TUTynbHOTO JIHcTa
NaéTcsl aHHOTalUsA, B KOTOPOM YKAa3bIBa€TCsl TEMAaTHKa BOIPOCOB, OCBEIIEHHBIX B KHUTE,
onpezensercsd Kpyr 4uTaTeslel, Ha KOTOPbI OHA pacCuMTaHa. bosblloe 3HAa4eHHE MMEET
IPEINCIOBUE KHUTM, KOTOPOE 3HAKOMHUT YHTATels C JIMYHOCTBIO aBTOpPA, HCTOPUEH
CO3JaHMsI KHUTH, PACKpbIBAaeT cojiep:kaHue. [IpounTaB mpenucioBue W HOJYy4YHB 0OIIEe
NpEICTAaBICHUE O KHHUIe, CIEIyeT OoOpaTUThbCAd K oraBiieHut0. OrIaBleHHE KHUTU
3HAaKOMHT C COJIEP)KaHUEM U JIOTUYECKON CTPYKTYPOH KHMIH, O3BOJISIET BHIOpATh HY>KHBIN
MaTepuan A M3ydeHus. 1’01 M3laHus KHWIH MO3BOJSIET CYAMTh O HOBU3HE MaTrepHaia.
Yem yaiie KHHUra M3Aa€Tcs, TeM OONBIIYI0 LEHHOCTh OHA MPEACTaBIIAET. B KHUrE MOTYT
ObITh TpPUMEYaHUs, KOTOpBIE COJAEPXKAT pa3iIMyHbIE JIONOJHUTENbHbIE cBeaeHus. OHu
[I€YaTAIOTCSl BHE OCHOBHOI'O TEKCTA U Pa3bsCHAIOT OTHEIbHBIE BOIpOCHL. IIpenmeTrHble n
andaBUTHBIE yKa3aTelIW 3HAYUTEIbHO OOJEryaroT MOBTOPEHHE H3JI0)KEHHOIO B KHHIE
Marepuana. B KOHIIE KHUIM MOJKET pacrojiaraTbCs BCIIOMOraTeNbHbIM Marepuan. K Hemy
OOBIYHO OTHOCSITCSI MHCTPYKLUH, NPUIOKEHUS, CXEMbl, CUTYallMOHHbIE 3a/1a4H, BOMPOCHI
JUIsI CAMOKOHTPOJIS U T. 1.

Jnst nmydmiero mpencTaBiICHUS W 3allOMHMHAHUS MaTepuaia LenecooOpa3HO BECTH
3allACH ¥ KOHCIEKTHI Pa3JIMYHOIO COIEPKAHMS, @ UMEHHO:

— IIOMETKH, 3aME€UYaHus, BbIIEJIEHUE [NIABHOTO;
— TUIaH, TE3UCHI, BHITUCKH, IUTATHI;
— KOHCTIEKT, paboyasi 3amuchk, pedepar, 10K, JSKIusi U T.1.

YuraTh y4eOHMK HEOOXOIMMO BIYMUYHBO, BHUMATEIbHO, HE MPOIYyCKas TEKCTa,
CTapasich MOHATh KaXAylo (pa3y, OJHOBPEMEHHO pa30Oupas MpUMEphl, CXEMbI, TaOJUIBL,
PUCYHKH, IPUBE/IEHHBIE B YUEOHUKE.

OpHMM M3 BaXHEHMIIUX CPEJCTB, CIOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUM, SBISETCS
KpaTKas 3alllich INPOYUTAHHOIO MaTepualla — COCTAaBJIEHME KOHcnekra. KoHcmekT — 3To
KpaTKOE€ CBSI3HOE W3JIO)KEHHE COJIEP)KaHMUSI TEeMbl, y4yeOHHMKAa WJIM €ro 4yacTt, 0e3
noJipoOHOCTEH M BTOpOCTeNeHHbIX AeTaneld. [lo cBoell cTpyKType U Mocie10BaTelbHOCTH
KOHCIIEKT JOJDKEH COOTBETCTBOBATH IUIaHy ydyeOHMKa. [IoaToMy BakHO cHavaja COCTaBUTH
IUIaH, a MOTOM MHCaTh KOHCHEKT B BHUJAE OTBETAa Ha BOMNpPOCHl IulaHa. Eciu ydueGHUK
pazzenéH Ha HeOONbLINE O3arjaBiIeHHbIE YaCTH, TO 3ar0JOBKHM MOKHO paccMaTpUBaTh Kak
INYHKTHl IUIAHA, a M3 TEKCTa KaXJOW YacTu cIeAyeT 3amnucarb T€ MBICIH, KOTOpPbIE
PacKpbIBAIOT CMBICII 3ar0JI0BKa.

TpeOGoBaHUS K KOHCIIEKTY:

— KpaTKOCTb, CKATOCTh, 11€JIECO00PA3HOCTh KaXKJOTO 3aMKUChIBAEMOTO CJIOBA;
— COZIEPKaTeNIbHOCTD 3alHMCH - 3aIIMCHIBAEMbIE MBICIH CIeyeT (OpMYITHPOBATh KPaTKoO, HO
0e3 ymep0Oa ams cmbicia. O0bEM KOHCTIEKTa, MEHbIIIE H3y4aeMoro Tekcra B 7-15 pas;
— KOHCHEKT MOXET OBbITh KaK MPOCTBIM, TaK U CIOXKHBIM IO CTPYKTYPE — 3TO 3aBHUCHUT OT
COJEPKaHUsl KHUTHU U 1IeJIN €€ U3yYEHUsI.

MeTtoanyeckue peKOMEH1alluy 0 KOHCIIEKTUPOBAHUIO:
— MpEeX/Ie YeM HauyaTh COCTABISATh KOHCIEKT, HY>)KHO O3HAKOMUTHCSA C KHUTOM, MPOYUTATH €&
CHauaJja JI0 KOHIa, TOHATh MPOYUTaHHOE;
— Ha OOJIOKKE TeTpaau 3alMCBHIBAIOTCSA Ha3BaHHWE KOHCIIEKTHPYEMOW KHHWTM WM MMS aBTOpa,
COCTaBJISIETCSI IJIaH KOHCIIEKTUPYEMOTI'0 TECTa;
— 3allMCH Jy4lle JeJaTh Npy MPOYTEeHUH HE OJHOrO-ABYX ab3aleB, a 1enoro naparpada uiu
IJ1aBBl;
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— KOHCIEKTUPOBAHME BEAETCS HE C LIENbI0 MMETh OMNpeAeNEHHYIO 3alucCh, a sl Oolee

MOJIHOTO OBJIAJCHMS COJAEP’KaHUEM HM3Yy4aeMOro TEKCTa, MOATOMY B 3alMCSIX OTMEYaeTcs U

BBIJICJISIETCSL BCE TO HOBOE, MHTEPECHOE U HYXKHOE, YTO OCOOCHHO MPUBJIEKIIO BHUMAHHUE;

— IIOCJIE€ TOTO, KaK C/IeJlaHa 3allkich coAepkKaHus naparpada, IaBbl, CleAyeT IEpeunuTarhb €€,

3aTeM CHOBa 00paThCs K TEKCTY U IPOBEPUTH CeOsl, MPABUIIBHO JIM U3JIOKEHO COZIepKAHHE.
TexHHUKa KOHCTIEKTUPOBAHUS:

— KOHCTIIEKTUPYS KHUTY OO0JIBIIOr0 00bEMA, 3aMKCh CIEIYeT BECTU B OOIIEH TeTpaau;

— Ha KaXJI0M CTpaHHUIIE CJeBa OCTaBISAIOT MOJIA MUPUHON 25-30 MM Ui 3aMCcH KOPOTKUX

M0/[3ar0JI0OBKOB, KPAaTKUX 3aMEYaHUii, BOIPOCOB;

— Ka)KJasl CTaHUIIA TETPAIU HyMEpyeTcs;

— JUISl TIOBBIIMICHUS YUTAEMOCTH 3allMCHU OCTABJISIIOT HHTEPBAJIBI MEXIY CTPOKaMH,

ab3ariamMu, HOBYIO MBICITb HAUMHAIOT C «KPACHON» CTPOKHU;

— TMpPU KOHCHEKTUPOBAHHM HIMPOKO HUCHOJB3YIOT Pa3UYHbIE COKpAIIEHUS U YCIOBHBIC

3HaKd, HO HE B ymepd CMbICTy 3amMcaHHOro. PekomeHayeTrcss MNpUMEHSTh

o0IIeynoTpeOUTENbHbIE  COKpallleHusi, Hampumep: M.0. — MoxkeT ObITh;, Troc. —

rOCYIapCTBEHHBIH; /1.0. — TOJKHO OBITh | T.1I.

— HE CJIeAyeT COKpallaTh UMEHa U Ha3BaHUsI, KPOME OYEHBb YaCTO MOBTOPSIFOLITUXCS;

— B KOHCIIEKTE HE [JOJDKHO OBITh MEXaHMYECKOTO TMEpeNnuchiBaHUS TeKcTa 0e3

MPOAYMBIBAHHS €TO COIEPYKAHMS U CMBICIIOBOTO aHAIIN3A.

TpeOoBanus kK HanucaHuIO pedpepara

Pedepar - mpoaykt camocTosTenbHOU pabOThl CTyJEHTA, MPEACTABISIONINA cOOO0M
KpaTKOE€ H3JI0)KEHHE B TMHCHbMEHHOM BHUJE IMOJYYCHHBIX PE3yJbTaTOB TEOPETUYECKOTO
aHajgu3a ONpeIeNIeHHOW HayyHOU (y4eOHO-HCCIeOBATEIbCKOM) TEMBI, TJA€ aBTOP
pPacKphIBaeT CYTh MUCCIICAYEMOU MPOOJIEMBbI, PUBOAUT PA3TMUHBIC TOYKU 3PCHUS, a TAKKE
coOCTBEHHBIE B3IJISIbI HAa HEE.

Tembl pedepaToB SBISIFOTCS TOTOTHUTEIBHBIM MAaTEPUATIOM JJIsi M3y4YEHUs JTaHHOMN
muctuIuInHbL. Pedepar onennBaercs B oiuH 0ajt B OlIEHKE UTOTOBOTO dK3aMeHa/3a4eTa.

Pedepar gomkeH  OBITh  TOJATOTOBIIGH  COTJIACHO  TeMeE,  IPEIIOKEHHOMN
npernogaBatesnieM. Jlomyckaercs CcaMOCTOATENBHBIM BBIOOp TeMbl pedepara, HO 1O
COTJIACOBAHHUIO C MPENO/IaBaATEIIEM.

Jns  Hanmcanusi pedepara CTYIEHT CaMOCTOSITEIBHO TOAOUPAET HMCTOYHUKH
uH(pOpMalUK 1O BBHIOPAaHHOW TeMe (nuTepaTypa ydeOHas, MepuoJuyecKkas W MHTEPHET -
pecypchl).

O6nem pedepata — He meHee 10 cTpanul popmata A4.

Pedepar momken uMeTs (TUTYIBHBIN JIMCT, COJIEPKAHUE, TEKCT JAODKEH OBITh pa3OouT
HA pas3fenbl, COTJACHO, COJEp)KaHWs, 3aKIIOYEHUE, CIUCOK JIMUTepaTypbl HE MEHee S5
HMCTOYHHKOB)

OOGcyxnenne TeM pedepaToB MPOBOIUTCA HA TE€X MPAKTUUECKUX 3aHATHUSIX, IO
KOTOPBIM OHH pacIpe/ielieHbl. DTO SBISIETCS 00s3aTeNbHBIM TpeOoBaHUEM. B ciyuae He
npencTaBiIeHus pedepara, COMIACHO, YCTaHOBJICHHOTO Trpaduka (0e3 yBaKUTEIHHOU
MIPUYMHBI), CTYJICHT 00s13aH MOJATrOTOBUTH HOBBIN pedepar.

Undopmammst mo pedepary He nomxHa npeBbimate 10 munyT. BpicTynarommii
JOJKEH TIOJITOTOBUTH KpPAaTKHE BBIBOJLI 1O TeMe pedepaTa s KOHCICKTHPOBAHUS
CTYIICHTOB.

Cnaua pedepara npenogaBaresnto o0s3aTeNbHAa.
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7. OHEHOYHBIE CPEJACTBA JJI5I KOHTPOJISI YCIIEBAEMOCTH

7.1. llacnopm ¢honoa oyenounvix cpeocme
KonTpounpyembie pa3eiibl (TeMbl) JMCHUIITHHBI HanMeHoBaHMe OLIECHOYHOI'0
cpeacTBa
OOm1ast ¥ HeOpraHUYEeCKast XUMUS YcTHBI ompoc
TectupoBaHue
Pedepar
Opraandeckas XUMHAS VYcTHbll onpoc
TectupoBanue
Pedepar

KoHTposib U OlieHKa pe3yJlbTaTOB OCBOCHUS Y4E€OHOU MUCHUIUIMHBI OCYIECTBIISCTCS
MPEINOJABaTEEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHH M CAMOCTOSITEIBHBIX
paboT, TeCTUPOBAHHUSA, a TaK)KE BBITIOJHECHHS OOYYArONTUMHUCS WHIWBUAYAJIbHBIX 3aJaHUMH,
MIPOEKTOB, UCCIICIOBAHUM.

7.2. Kpumepuu ouenxu 3nanuii

KoHTpoip 1 olieHKa pe3ynbTaToB OCBOCHUS yueOHOW AUCIMIUIAHBI OCYIIECTBISETCS
mpernojaBaTesieM B Ipollecce MPOBEACHHUS] TPAKTHUECKHX padoT, TECTUPOBAHUSA,
co0OeceloBaHMs MO PE3yJbTaTaM BBIMOJIHEHHUS JIaDOpAaTOPHBIX PabOT, a TakKe pelIeHus
3a/a4, COCTaBJEHUS pabouyux TaOJMLl U TOATOTOBKM COOOIIEHHM K YpOKy. 3HaHMS
CTY/ICHTOB Ha MPaKTHUYECKUX 3aHATUAX OLICHUBAIOTCS OTMETKAMU «OTIUYHO», «XOPOILOY»,
«YIOBJICTBOPUTEIILHOY» U «HEYIOBIECTBOPUTEIHHO.

YcrHbBIi OnMpocC. YCTHBI OTBET — OTO PAa3BEPHYTBIM pacCKa3, BKIFOYAKOIIUN
TEOPETUYECKME MATepUalibl U MPUMEPhl UX NPUMEHEHUs. YIOBJICTBOPUTENbHAS OLIEHKA
CTaBUTCS, €CIIM CTYJIEHT JAEMOHCTPUPYET HETIyOOKHWE TEOpEeTUYECKHE 3HAHUS, MPOSBIIACT
cnabo chopMUpOBaHHBIE HABBIKM aHAIM3a SIBJICHUI M MPOLECCOB, HEAOCTATOYHOE YMEHHUE
JiefaTh apryMEHTUPOBAHHbBIC BBIBOJIBI M MPUBOJAUTH MPUMEPHI, TTOKA3bIBAET HE JOCTATOYHO
cBOOO/IHOE BJIAZICHHUE MOHOJOTMYECKOM pedbio, TEPMHHOJOTMEH, JOIMYHOCTBIO U
MOCJIEZIOBATENIbHOCTBIO M3JIOKEHHMS, JIeJaeT OIIMOKH, KOTOPble MOXKET UCIPABUTH TOJIHKO
IPU KOPPEKIUU TPENOJaBaTENIEM.

Pedepar. [IpogykT caMoOCTOSTEIBHOW pabOTHI CTYACHTA, NMPEACTABISAIONIANA COOOM
KpaTKO€ H3JI0KEHUE B NUCbMEHHOM BHJI€ IOJYYEHHBIX PE3yJIbTaTOB TEOPETUYECKOIO
aHajgu3a ONpeIeNIeHHOW HayyHOU (y4eOHO-HMCCIIeIOBATEIhCKOM) TEMBI, TJ€ aBTOP
PacKphIBaeT CyTh HUCCIEAYEMOM MpoOJieMbl, IPUBOJUT PA3IUYHBIE TOUKU 3PEHUSA, a TAKKe
coOCTBeHHbIE B3MIsIIBI Ha Hee. PedepaT oleHuMBaeTcs MO KOJWYECTBY MPHUBJICUCHHBIX
HMCTOYHHKOB, TIyOMHE aHaln3a MpoOJieMbl, Ka4yeCTBE OOOCHOBAaHUS aBTOPCKOW MO3HUIINH,
[JIyOMHE PACKPBITUS TEMbI. Y IOBJIETBOPUTEIbHASI OLEHKA CTABUTCS, €CJIM TeMa OCBEIICHA
JIMIIb YaCTUYHO, JOMYIICHBI (PaKTHYEeCKHe OMMOKU B COAEpKaHuu pedepara, Uik UMEIOTCS
CYIIIECTBEHHBIE OTCTYIUICHHUS OT TPeOOBaHUI K peepUpPOBAHUIO, HIIM HETIOIHBIE OTBETHI HA
JIOTIOTHUTENbHBIE BOIIPOCHI.

Tect. Cucrema cTaHIapTU3UPOBAHHBIX 3aJlaHUM, TO3BOJIAIONIAS aBTOMATU3UPOBATH
MpoLeNypy M3MEPEHUs] YPOBHS 3HAHUW U yMEHUW oOywaromierocsi. TecT oneHuUBaeTcsi Mo
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

IIpakTuyeckas padora. Ilpaktuueckas pabora — 3TO OCOOBIN BUI ACATEILHOCTH
00yyJarolerocs, YTo MNOAPa3yMeBaeT BHIMOJHEHUS PA3HOIIAHOBBIX 3a/IaHUi, HE CBS3aHHBIX
¢ 00paboTKOM TeopeTuuecKoro MaTepuana. Bo BpeMs BBITIOJHEHUSI CTYJIEHTY HEOOXOIUMO
UCIIONIb30BAaTh pPAHEE IMOJYYEHHbIE TeopeTuueckue 3HaHus. [lonoxkurenbHas oOleHKa
CTaBUTCS, €CJIM BBIMIOJIHEHBI BCE 3aJIaHUS MMPAKTUYECKON paboThl C 3aMEUaHUSIMU; CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.
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JlabopaTtopnas pabora. JlaGoparopHas paGora — 3TO OCOOBIN BHUJ JEATEILHOCTU
00y4aroIerocsi, 4To MoApa3yMeBaeT BHIIIOJHEHHUS MPAKTUUECKUX PA3HOIUIAHOBBIX 3aJaHH,
CBSI3aHHBIX C MPUMEHEHHEM TEOPETUYECKOr0 MaTepuania K KOHKPETHOMY 3aJaHUIO.
[TonoxxurenpHass OLICHKA CTaBUTCS, €CJIM BBINOJHEHBl OoJyiblIasi 4YacTh 3aJaHui
nabopatopHoi pabOThI C 3aMEYAHUSIMU; CTYJIEHT OTBETHUJI HA YacTh KOHTPOJIbHBIX BOIIPOCOB
C 3aMEYaHUsIMU.

OneHka «OTJIMYHO» BBICTABISIETCS, KOrJa CTYIEHb IIOKa3bIBAE€T IIyOOKOE
BCECTOpPOHHEE 3HAaHWE pazfiena AUCHUIUIUHBL, O00s3aTeNbHOM M JIOMOJHUTEIBHOU
JUTEpPaTyphbl, apryMEHTUPOBAHO U JIOTHYECKH CTPOWHO H3JIaraeT MaTepuayl, MOXKET
MPUMEHATH 3HAHUSA JIJIS1 aHATTU3a KOHKPETHBIX CUTYaIUH.

OLleHKa «XOpOIIO» CTaBUTCA MPU TBEPABIX 3HAHMUSIX paszjelia JIUCIUILUIMHBL,
o0s3aTeNIbHON  JIUTEepaTypbl, 3HAKOMCTBE C  JIOMOJHUTEIBHOW  JIUTEpaTypO,
apryMEeHTHPOBAHHOM H3JIOKEHHH MaTepHalia, YMEHUU MPUMEHUTh 3HAHUS I aHAIHU3a
KOHKPETHBIX CUTYaIlUil.

OneHka «yJOBIETBOPUTEIBHO» CTAaBUTCS, KOTJa CTYIEHT B OCHOBHOM 3HAeT
pas3aen TUCIUIUIMHBI, MOYKET MPAaKTHUYEeCKH MPUMEHUTh CBOU 3HAHUSI.

OneHka «HEyJIOBJIETBOPUTEIBHO» CTABUTCS, KOTJa CTYAEHT HE OCBOMJI OCHOBHOTO

COJIEpKaHUsI MpeIMeTa U cl1ab0 3HACT U3yYaeMbId pa3/ei TUCIUTUTHHBL.

7.3. Ouyenounsvie cpeocmea 011 npoeedeHUsr meKyuieil ammecmayuu
Texyuuii KOHTPOJIb TPOBOIUTCS B hopme:

-UHJVMBHUAYaJbHBIA YCTHBIA OIPOC

-[IUCbMEHHBII KOHTPOJIh
-TeCTUPOBAHHUE TI0 TECOPETUICCKOMY MaTEepHATY
-npakTudeckas (maboparopHas) padora

-3amuTa pedepara, scce

-3allliTa BBIIIOJIHCHHOI'O 3aJJaHUsA

-pa3paboTka rmpobaeMbl Kypca (JoKan).

JInunble IIpumepbl
®Dopma Baanenus
P p— 3HaHus YMenus (HaBbiKH) KayecTBa OLICHOYHBIX
CTYJeHTa cpelacTB
YcerHbli KonTtpos 3HaHuit OreHKa yMEHUsS Orenka HaBBIKOB | OreHKa KonTponsn
(TMCBMEHHBIH) | MO ONpeeNeHHBIM pa3auyarh paboThI ¢ CIIOCOOHOCTH bI€ BOIIPOCHI
ormpoc mo | mpobiaeMam KOHKpETHBIE JUTEPATypHBIMU ONEpaTUBHO U | O TeMaM
TeMaM TIOHATHS HUCTOYHHKAMHU Ka4eCTBEHHO TIPUJIATatoTC
OTBEYaTh Ha S
TIOCTaBIICHHBIE
BOIIPOCHI
Pedepartsr Koutpons 3nanuit OueHka yMeHHst Ouenka HaBbIKOB | OueHka Tembl
IO ONPE/IeIICHHBIM pasnnyarb paboThI ¢ crocoOHOCTH K | pedepaToB
npobiiemam KOHKpPETHbIE JUTEPATypHBIMU CaMOCTOSITENIbH | MPUIIAraroTc
MTOHATHUS HNCTOYHHUKAMHU oif pabote u o
aHaINU3y
JUTEPATyPHBIX
HCTOYHUKOB
IIpaxktryeckne | CMBICT HOHSITHIA: OmmceBath 1 Hasbixkamu: Ornenka Tewms! pabot
(;rabopaTopHBI | €CTECTBEHHOHAYYHOE | OOBSICHSTH OTIMCaHUS U CIOCOOHOCTH MIPUIIATa0TC
) paboTbl SIBJICHUE, TUTIOTE3a, €CTECTBCHHOHAYYH | OOBSCHEHHS OMEpaTUBHO U | 4
3aKOH, TEOpUs], bI€ SIBJICHUSL. €CTECTBEHHOHAyYH | KauyeCTBEHHO
BEIIECTBO, YcranaBiauBaTh BIX SIBJICHUH. pemars
B3aMMOJIEUCTBHE; 3aBHCUMOCTh VYcranoBnenus MIOCTaBJICHHBIE
JKOJIOTUYECKUE CBOWCTB 3aBUCUMOCTH Ha
ACTICKTHI XMMHYECKHX CBOHCTB MIPAaKTHYECKUX
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UCIIOJIb30BaHMs BEILECTB OT XUMHUYECKHX u
YIIIEBOJJOPOIHOTO CTPOCHHUS AaTOMOB | BEILECTB OT J1a00PaTOPHBIX
CBHIpbs. 3HaHWE 00pa3yromux ux CTpPOEHUS aTOMOB | paboT
COCTaBa, CTPOCHHUS XMMHYECKUX 00pasyronmx ux
¥ 00ImuX CBOMCTB 3JIEMEHTOB. XUMHUYECKUX
Ba)KHEHUIIINX OOBsICHATD 3JIEMEHTOB.
KJIaccoB 3aBUCHMOCTD OOBsicHEeHHSA
HEOPTaHMYECKUX M | CBOMCTB BEIIECTB | 3aBHCHMOCTH
OpPTraHUYeCcKuX OT MX COCTaBa U CBOMCTB BEIECTB
COC/IMHEHUH, CTPOCHUS OT MX COCTaBa U
MCKYCCTBEHHBIX U KPHUCTAJUIMYECKUX | CTPOEHHS
CHHTETHYECKUX peIIeToK. KPHUCTAJUTHYECKHUX
HOJIUMEPOB. OOBsICHATD pEeLIeTOK.
CMBICT XAMHAYECKHUE O1ieHUBaHNA
KOJITIECTBEHHBIX SIBIICHUS, BIIMSHUA
3aKOHOB XHMHH MIPOUCXOAIINE B | XMMHUYECKOTO
Ilepuoanueckuit pupoze, OBITY W | 3arpsa3HEHUI
3akoH /1. 1. Ha IPOU3BOJACTBE. | OKpY’Karolei
Memnneneesa OueHnBaTh cpenbl Ha
BKJIa[] pOCCHﬁCKHX u BIIUSHUC OpraHmusm
3apyOeKHBIX XHMHUUYECKOTO 4eJoBeKa U
YYCHBIX, OKa3aBIIUX 3arpsA3HCHUA JAPYTHUC KUBBIC
HauOOoJIbIICe OKpY KaroIen OpPTaHU3MBI.
BJIMAHUC HA pa3BUTUC Cp€abl Ha OTJIMYHS THITOTE3BI
XUMHH. OpraHmusm OT HayYHbIX
YEJIOBEKa U TEOPUIl.
JpYyTHE )KUBBIC Jlenatpb BBIBOJIBI HA
OPTaHMU3MBI; OCHOBE
Omnmmiars SKCIICPHMEHTAIIBH
TUIIOTE3bI OT BIX JJAHHBIX.
HAYYHBIX TEOPHIL. [puBoauTs
Jenats BbIBOABI HA | IIPUMEPSL,
OCHOBE TOKa3bIBAOIIIHE,
OKCIICPUMCHTAJIbH 4T0: Ha6J'IIO[[eHI/I}I u
bIX JAaHHBIX. OKCIICPUMCHT
IIpuBoauTs SIBJISIFOTCSL OCHOBOM
TIPUMEPBI, JUTSI BBIIBIDKEHUS
TIOKa3bIBAIOLINE, TUTIOTE3 ¥ TEOPHH,
YTO: HAaOJIFOZICHUS 1 | TI03BOJIIOT
SKCIEPHMEHT TIPOBEPHTH
SIBJISTIOTCS] OCHOBOH | MCTHHHOCTD
JUISL BBIIBYDKCHUS TEOPETHIECKUX
TUIIOTE3 U TEOPHH, BBIBO/IOB;
TIO3BOJISTIOT €CTECTBEHHOHAYYH
HPOBEPHTH ast TeopHs 1aeT
UCTUHHOCTh BO3MOKHOCTh
TEOPETUUECKUX OOBSICHATD
BBIBOJIOB, HU3BECTHLIC
€CTECTBCHHOHAYYH | SIBJICHHUS NIPHPOABI
ast Teopus J1aeT 1 Hay4JHbIE (aKTHI,
BO3MOXHOCTB TIPE/ICKA3bIBaTh
OOBSICHSTD €11 HeU3BECTHbIC
W3BECTHBIE SIBJICHUS
SIBJICHUS IIPUPOJIBI
1 Hay9IHBIE (haKThI,
TPEZICKa3bIBaTh
elIe HEM3BECTHBIC
SIBJICHUSL
TectupoBanue | KoHTposib 3HaHUM OrneHka yMeHUS Orenka HaBBIKOB | OreHKa Bonpocsl
10 OTpe/IeNeHHbIM pasnuuarb JIOTHYECKOT0 CIOCOOHOCTH TIPUIIararoTc
npobyiemam KOHKpETHBIE aHaIM3a U ONEPaTHBHO M | A
TIOHATHS CHHTE3a IpH Ka4eCTBEHHO
COIIOCTABJIEHUH OTBEYaTh Ha
KOHKPETHBIX MIOCTaBIICHHBIE
MOHATHH BOIIPOCHI
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7.3.1. [IpuMepHbIe BONPOCHI 1Sl IPOBeIeHUs TeKyleil artecTalu (YCTHBIN U
NMUCbMEHHBIH) ONpPOoC

1. Ileprogudecknii 3aKOH M IEPUOAUYECKAs] CUCTEMA XUMHYECKMX dieMeHToB J[.M.
MenzeneeBa Ha OCHOBE NPEJCTABICHUM O CTPOCHMHM aTOMOB. 3HAUEHUE IEPUOANYECKOIO
3aKOHa Ul pa3BUTHs HAYKH.

2. Ankasbl psiia MeTaHa, ux oOmas ¢opmyna. MetaH, 3J€KTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE, XUMUYECKHE CBOMCTBA (TOPEHUE, PEAKIUs 3aMEILEHU ).

3. CtpoeHre aTOMOB XMMHUYECKHUX JIEMEHTOB Ha IIPUMEPE NIEMEHTOB BTOPOIO MEpPUOJA U
4A rpynnsl (4 Tpynmsl I[VIABHOW MOATPYIIBI) NEPUOAUMYECKOW CHCTEMBI XMMHUYECKHX
anemeHToB [[.M. MenneneeBa. 3aKkOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3TUX XMUMHUYECKHX
3JIEMEHTOB U 00pa30BaHHBIX UMHU MIPOCTHIX M CIIOKHBIX BELIECTB (OKCUI0B, THIPOKCUIOB) B
3aBHCHUMOCTH OT CTPOEHHUS UX aTOMOB.

4. AnkeHbl psga 3TeHa (3TWIEHa), uX obmas ¢opmyna. OTEH, 3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl, XUMHUYECKHE CBOICTBa (TOpeHHE, peakuuu
IPUCOEIUHEHUS U IOJTUMEPUPU3ALINN).

5. Buasl XuMHYECKOM CBSI3U M CHOCOOBI ee 00pa3oBaHUsS B HEOPraHUYECKUX U
OpraHMYECKHX COEIMHEHHUAX: KOBaJEHTHas (MOJsIpHAas, HENoJspHas, MPOCTbIEe U KpaTHBIE
CBSI3M), NOHHAs1, BOJOPOIHAS.

6. Iluximonapadunsl, ux obmas Gopmyna, CTpOEHUE, CBOWCTBA, HAX0XKJIEHHE B MPHUPO/IE,
pPUMEHEHHE.

7. Knaccugukanuss XMuMUYECKUX peaKIMii B HEOPraHWUYECKON U OPraHUYeCcKOi XUMUU.

8. AnkuHbl ux oOmas dopmyna. ITUN (ALETUIIEH), SIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbl, XUMHUYECKHUE CBOHCTBa (TOpEeHHME, pEaKIUH NPUCOEAUHEHMUS),
pPUMEHEHHE.

9. DJIEKTPOJIUTHI U HE IEKTPOJIUTHL. DIIEKTPOIUTHYECKAs TUCCOLUALUSA HEOPTaHUYECKUX U
OpraHUYECKUX KHUCIIOT, Ieno4el, coseid. CTeneHb JUCCOLHALNH.

10. Apensl (apoMaTHYecKue YrIAEBOAOPOAbI), HX o6mas Qopmymna. benzon, ero
AIIEKTPOHHOE CTPOEHUE, CTPYKTypHas (popmysa, CBOWCTBA, TPUMEHEHHE.

11. OcHOBHBIE MONOKEHUSI TEOPUH XUMUYECKOTO CTPOCHUSI OPraHMYEeCcKUX BemiecTB A.M.
BbytnepoBa. Xumuueckoe CTpOeHHE KakK MOPSAOK COECIMHEHUS M B3aUMHOIO BIIMSHUA
aTOMOB B MoJieKysax. OCHOBHBIE HAIIPaBJICHUS PAa3BUTHUS ITON TEOPUHN.

IIpumepHbIe TECTOBbIE 32aHUSA

3amanus ¢ BBLIOOPOM OTBETA

K kaxxmomy 3aaHHIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJILKO OJIMH BEPHBIH.

A1l. ATOMBI Cepbl UIMCIOT BBICIIYIO CTEIICHb OKHCIICHUS B COSTUHEHUH, (DOPMYIIa KOTOPOTO:

1) H2SO4; 2) Na2S; 3) SO2; 4) H2S.

A2. Ha BHenIHEM 2JIEKTPOHHOM YPOBHE aToMa XJIopa:

1) 5 snexTpoHOB; 2) 1 anekTpoH; 3) 7 3eKTpoHOB; 4) 3 3JIeKTpoHA.

A3. PacrnipeienieHHIO 3JIEKTPOHOB IO YPOBHSIM B aToMax Gocdopa COOTBETCTBYET PsiJl YHCEIT:
1)2,8,5; 2)2,5;, 3)2,7; 4)2,8,3.

A4. XuMHu4YecKre 3JIEMEHTBI PACIIONIOKECHBI B TIOPSAKE BO3PACTAHUS DJIEKTPOOTPHIIATESITHHOCTH B
pamy:

1S, P, Si, O, Cl 3)F,O,N, S, P;2)Si, P, Br, Cl, O; 4)P, S, C,0O,Br.

AS. Ha3BaHusM coeIMHEHUN «CYIb(aT KaIusy», «CyabGOU KaIHs», «CyIb(OUT Kamus)
COOTBETCTBYIOT (POPMYJIBI:

1) K2S03, K2S04, K2S; 3) K2S804, K28, K2503; 2) K2S, K2S04, K2S03; 4) K2S04,
K2S03, K2S.

24



A6. Beictmit okcup coctaBa D0 u rugpokcu coctaBa I(OH)2 006pa3yer XUMUUYECKHH 3JIEMEHT,
MMEIOLLUN:

1) Tpu 251eKTpOHA HA BHENTHEM YPOBHE; 2) OJIMH AJICKTPOH Ha BHEIIHEM YPOBHE; 3) 3apsi] aTOMHOTO
anpa +6; 4) 3apsn atomHoro siapa +20.

A7. KoBajieHTHO# MOJIIPHOM CBSI3bI0 00pa30BaHBI MOJICKYJIbI BEIICCTB:

1) H20, H2, N20, AIN; 3) NaCl, LiF, H20, CO2; 2) HCI, H2S, H20, PCI5; 4)
N2, CO, CO2, H20.

A8. HenonsipHast KOBaJIeHTHas CBA3b BO3HUKAET MEK/y aTOMAMMU:

1) kucnopona, 2) Hatpus u ¢Topa, 3) kuciopoaa u ¢propa, 4) cepsl u Gocdopa.

A9. B snpax aToMOB yriepojaa, KpeMHHUS, XJI10pa YUCIO IPOTOHOB COOTBETCTBEHHO PABHO:
1)12,28,35;, 2)6,14,17;, 3)6,7,17; 4)12,14,17.

A10. Pa3zbaBnenHas cepHasi KHCJIOTa B3aUMOJICHCTBYET C KaXKIbIM U3 TIaphl BEIIECTB:

1) cepebpo u okcup cepedpa; 2) uuHK 1 okcua cepsl (IV); 3) maruuii u okcu Maruus; 4) aMMuak u
XJIOPOBOAOPO/I.

All. Cynbdar 6apust MOKHO MOJTYYUTb, €CITU B3ATh:

1) xnopuz 6apust u okcup cepol (IV); 2) cepHyro KHCIIOTY U HUTpaT O6apus; 3) 6apuii U CEPHUCTYIO
Kucoty; 4) oprodocdar 6apus u cynbdar CTpOHITHUS.

A12. becuBeTHbIi ra3, MaJlopacTBOPUMBII B BOJIE, MTOTYYAIOT B TAOOPATOPUH Pa3NIoKEHUEM
nepMaHTraHaTa Kajaus:

1)H2; 2)CI2; 3)02; 4)CO2.

A13. Kucnoty MOKHO MOJIyYUTh IPU B3aUMOJEHCTBUM C BOJAON BCEX BELLECTB IPYIIIIbI:

1) P205, NO, SiO2; 3) Si02, CO2, SO2; 2) SO2, CO2, P205; 4) NO2, CO,
SOs.

Al4. Macce cynbdara HaTpus, paBHOU 284 T, COOTBETCTBYET KOJIUYECTBO BEIIECTBRA:

1) 1 monb; 2) 2 monb; 3) 3 monb;  4) 1,5 moub.

A15. K peakiusim 3aMeieHnst OTHOCUTCS peakiusi, CXeMa KOTOPOi:

1) Mg + H2S04 3) Mg(OH)2 + H2S0O4  2) MgO + H2S04 4) MgO + SiO2
A16. X10poBOAOPO MOXKHO MOJIYYUTh IPHU B3aUMOICHCTBUU:

1) CaCl2 u NaOH; 3) CI2 u KBr; 2) NaCl u H2SO4; 4) CI12 u O2.

A17. OKUCIUTENEHO-BOCCTAHOBUTEIHHOM PEAKITUEH SIBISIETCS:

1) CaO + CO2 = CaCO3 3) Fe(OH)2 = FeO + H20

2) HCl + KOH = KCI + H20 4) Mg + 2HCI = MgCI2 + H2.

A18. B peakuu 2PH3 +402 —» P20S5 + 3H20 Bomopoxn:

1) moHM>XaeT cTeneHb OKUCIEHUs; 2) MOBBIIIAET CTENCHb OKUCIICHUS; 3) ABIsETCS
BOCCTAaHOBUTENEM; 4) HE UBMEHSET CTENIEHb OKHCIICHHUS.

A19. ConsiHas KMCIOTa MOKET pearupoBaTh ¢ KaX/IbIM BEIIECTBOM psJia:

1) CuO, NaOH, SO2, BaO; 3) KOH, AgNO3, CuO, Mg;

2) H2S04, MgO, Zn, AgNO3; 4) Cu, FeO, P205, Ba(OH)2.

A20. C xaxnaeim BemectBoM psaga CO2, SO3, H20, HCI Gynet B3auMoAeiiCTBOBATS:
1) okeup Hatpus, 2) XJI0pu HaTpus, 3) cepHas KucnoTa, 4) okeug pocdopa (V).
A21. O6weM Bo0opoaa, BRIEISIONErocs npu aiekTpoiuse 180 r Boabl, paBeH:
1)22,4m; 2)224n, 3)2,24n, 4)44,8n.

A22. KucnotHble CBOMCTBA MIPOSIBIISIIOT BCE BEIIECTBA PsIa:

1) NH3, H20, HCl; 3) SO2, K20, KOH;

2) P205, H2SO4, HNO3; 4) NO2, HNO3, BaO.

A23. Ha peakuuto Bojiopoja ¢ xjopom uzpacxogosaiu 100 i xinopa. O0bem oOpa3oBasiierocs
XJIOPOBOAOPO/IA PABEH:

1) 100 1; 2)2007; 3)50m 4)300 .

A24. B ypaBHEeHUH peakiuu ooMeHa Mexay cyibdatom Meau (II) u ruapoxcuaoM HaTpus
K03 uureHT nepen GopmyIioi BoabL:

1)1; 2)2; 3)3; 4)4.

A25. Ocanok 6e0ro IBETa MOTYYUTCS B PE3YNIbTaTe PEaKIMU MEXTY:

1) CuO u HCI; 3) FeO u H2S04;

2) Ba(OH)2 u H2S04; 4) NaOH u HCI.
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A26. CokparnieHHbIM HOHHBIM ypaBHeHHEeM Fe2+ + 20H— = Fe(OH)2 moeT ObITh BRIpaXKEHO
B3aWMO/JICVCTBUE MEXKY:

1) Fe + NaOH; 3) FeCI2 u NaOH;  2) FeO u KOH; 4) FeSO4 u Cu(OH)2.
A27. B BOIHOM pacTBOpE OJHOBPEMEHHO MOT'YT HaXOJAUTHCSI HOHBI:

1) NO3~, NH4+, K+, Na+; 3) Ag+, OH—, Cl-, Na+;

2) Ba2+, H+, SO4-2, OH—; 4) Ca2+, H+, CO32—, Cl-.

A28. BzaumoielicTBHE COISTHOM KUCIOTHI M KapOOHATa KAJIBIIHS BBIPAYKACTCS COKPAIICHHBIM
WOHHBIM yPaBHEHUEM:

1) 2H++ CO32-=C02 + H20  2) CaCO3 + 2H+ = Ca2+ + H20 + CO2

3) Ca2++ C0O32—=CaCO3 4) 20H-+ CO2 = CO32-+ H20

A29. C nomol11p10 pacTBOpa, COAEPKAILIET0 KATUOH BOJIOPO/Ia, MOKHO PACTIO3HATH!

1) cynbdar-uoH; 2) kapOOHAT-UOH; 3) HUTPAT-UOH; 4) HOH aMMOHHSI.

A30. YtoObI ycKOpUTH peakiuio roperust pochopa, HyKHO:

1) mocTenenHo oxnaxaate hochop;

2) BHECTH MOJOXKKEHHBIN ocdop B aTMOCHEPy YHCTOTO KUCIOPOIa;

3) IpOBOAUTH PEAKIMIO B TEMHOTE; 4) MPOBOIUTH PEAKIIMIO MPU MOBBIIICHHOM JIaBJICHUU.
A31. Cokpamennoe nonHoe ypaBaenue Zn2+ + 20H— = Zn(OH)2 otpakaer CynHocTh
B3aMMOJICHCTBUS MEXKITY:

1) UMHKOM | BOJIOH; 2) OKCHJIOM ITMHKA U BOJIOM;

3) XJIOpU0M IUHKA U TUAPOKCUIIOM HaTpusi;  4) XJOPHUIOM IIMHKA U CEPHON KHUCIOTOM.
A32. Cxema BOCCTaHOBJIEHHUS a30Ta:

1) N-3 0O NO; 2)NOLI N-3; 3)N+4 [ N+5; 4) NOL N+2.

A33. Jlnsa HelTpanu3auu COISIHONW KUCIOThI MOXHO HCII0JIb30BaTh BELIECTBO:

1) Na2SO4; 2) HNO3; 3) NO2; 4) Mg(OH)2.

A34. SlnoBuThIE ra3bl COCTABIAIOT TPYIILY:

1) N2, 02, H2; 2)CO, H2S, CI2; 3)03,N2, CO2; 4)He, N2, H2.

A35. lllenoys 1 BOAOPOI MOIYHAOTCS MIPU B3aUMOICUCTBUH C BOJIOK:

1) nuHKa; 2) xene3a; 3) okcuaa Kablus; 4) KaJbIHs.

A36. Cynbdat HaTpUs HENB3s OJYUYUTh MPU B3aUMOICHCTBUU BEIIECTB:

1) H2SO4 u NaOH; 3) NaCl u H2SO4; 2) Na20 u H2S04; 4) NaOH u SO3.
A37. ®opMmysbl TOJBKO KUCIOTHBIX OKCH/IOB YKa3aHbI B PSAY:

1) SO3, SO2, CO2; 2) P205, CO, Na20; 3) Na20, K20, CaO; 4) CrO3, CrO, NO2.
A38. Boza B TBep/1I0M COCTOSIHUM UMEET KPUCTAIUTMYECKYIO PEIIETKY:

1) aToMHY10; 2) MOHHYIO; 3) METAINTNYECKYIO; 4) MOJIEKYJISPHYIO.

A39. B mosekysne BOABI YUCIIO OOIINUX JIEKTPOHHBIX Map:

11; 2)2; 3)3; 4)4.

A40. Oxcup KUCIOTHOTO XapakTepa 00pa3yeT XUMUYECKUH 3JIEMEHT, B aTOMaxX KOTOPOTo
CJIEIYIOIIEE PACTIPEAEIEHUE DJIEKTPOHOB T10 MIEKTPOHHBIM YPOBHSIM:

1)2,8,1;, 2)2,8,5 3)2,8,2; 4)22.

A41. OtHocuTeNbHAs MIIOTHOCTB OKcua yriaepoaa (IV) mo Bo3ayxy paBHa:

1)15; 2)2,2; 3)1,1; 4)0,7.

A42. O6bemMHBIe OTHOIICHHUS Ta30B B peaknuu 3H2 + N2 [1 2NH3 paBHbI:

1)1:1:1; 2)3:1:2; 3)6:2:2; 4)3:2:2.

A43. PactBopsl K2S04, H2SO4, KOH M0XHO OTIMYUTH IPYT OT APYyra ¢ MOMOIIbIO:

1) nunka; 2) Hutpata cepedpa; 3) dhenondranenna; 4) GuoIETOBOrO JaKMyca.

A44. K OKUCTHTETHbHO-BOCCTAHOBUTEIHHBIM PEAKITHSAM OTHOCST BCE PEAKITHH:

1) coenuHeHus; 2) paznoxxenus; 3) 3amenieHus; 4) oomeHa.

A45. Bemectsa, popmyinsl kotopeix CuSO4, KHCO3, FeS, otHocAT K Kiaccy:

1) xucnort; 2) coneit; 3) ocHOBaHuUi; 4) OKCUIOB.

A46. Xnopua-aHUOHBI 00pa3yIOTCs TIPH TUCCOLUAIIMN BEIIECTBA:

1) KC103; 2) HCIO4; 3)KCl; 4) AgClL

A47. Ilpu ropennu 320 r cepbl noayuusoch 576 r okcuaa cepsl (IV). MaccoBas onst BeIxoaa
MPOAYKTa PeaKkiy paBHa:

1)90 %; 2)95%; 3)80%; 4)85%.
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AA48. lllenousp, a 3aT€M KUCIOTY UCTOJIB3YIOT MPU OCYIIECTBICHUH TPEBPAIICHUN:

1) CaO [J CaCO3 [1 CO2; 3) K [0 KOH [ K2S04; 2) FeCI2 [ Fe(OH)2 [J FeSO4; 4)
CuS04 [J Cu(OH)2 [J CuO.

A49. KoHIIeHTpUpPOBaHHBIE PACTBOPHI LIEJI0UEH HEIb3s1 XPAHUTH B:

1) amroMuHNEBOM OaHKE; 2) CTeKJITHHOM OaHKe;

3) MONMMATUIIEHOBOM Tape; 4) KepaMHU4eCKOI €eMKOCTH.

AS50. Tlpu B3aumoneiicteuu 40 T ruapokcuaa Hatpus u 100 r cynbdara menu (I1) macca BemecTsa,
OCTaBIIIETOCS B U30BITKE, paBHA:

1)10r; 2)20r; 3)30T; 4)40T.

TECT 2
K kaxxmomy 3aaHHIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJILKO OJIMH BEPHBIH.
Al. 3nauenus creneHen okucienus Gochopa B coenuneHusx, popmynst kotopsix P205 u H3P:
1) nonoXUTENbHOE U MOJOKHUTENBHOE; 2) MOJT0KUTEIFHOE U OTPULIATENILHOE; 3) OTpULIaTeIbHOE U
OTPULATENIBHOE; 4) HYJIEBOE U MOJIOKUTEIBHOE.
A2. Ha BHenIHeM 3J€KTPOHHOM YPOBHE JIBa 3JIEKTPOHA UMEIOT aTOMBI:
1) cepsl u kucnopona; 2) pocdopa u azora; 3) Maraust u Kanpuus; 4) 6apust U HATPHSL.
A3. ITocnenoBaTenbHOCTh YUCEI B psiny 2, 8, 7 COOTBETCTBYET paclpeeseHUI0 SIEKTPOHOB 110
YPOBHSIM B aTOMax:
1) docdopa; 2) xnopa; 3) anroMmunus; 4) Maprasia.
A4. Cpenu xumndeckux meMeHToB Li, Na, K, Cs HanOosee sipko CBOMCTBAa METallIa BEIPAXKCHBI Y:
1) mutus; 2) Hatpus; 3) Kanus; 4) me3usl.
AS. BemectBam, popmyiel kotopbix NaHCO3, Na2CO3, Na2S04, NaHSO4, cooTBETCTBYIOT
HA3BaHMUS:
1) rugpoxapOoHaT HaTpusi, KapOOHAT HATPUSs, Cyab(haT HATPUS, TUAPOCYIb(GAT HATPUS; 2)
KapOoHAT HATpUs, TUAPOKAPOOHAT HATPHS, THAPOCYIb(AT HATpHsL, Cynbdat HATpUs; 3)
THIPOCYIb(AT HATPUS, CyabdaT HATPUs, THAPOKApOOHAT HATPUS, KapOoHAT HATpus; 4) cynbdaT
HaTpuUs, KapOOHAT HATPUS, TUAPOKAPOOHAT HATPHUS, TUAPOCYIb(AT HATPHUSL.
A6. Xumnuecknii snemeHT Ne 11 oOpa3yeT OKCHa 1 THIAPOKCH COCTaBA:

1) 320 u OD0H; 3) 3203 u 3(OH)3; 2) 50 u 3(0OH)2; 4) 502 u H2303.
A7. KoBaneHTHOI HEMOJSPHOU CBS3bI0 00pa30BaHBI MOJICKYJIBI BEIIECTB:

1) 02, N2, H2, Cl12; 3) 02, O3, NH3, N2;

2) 02, H20, H2S, CO2; 4) 02, H20, CI2, Br2.

AS. ITonsipHOCTB CBSI3U B OOJIBIIEH CTENIEHH BBIpaXKEHA y BEIIECTBA!

1) HCI; 2) HF; 3) HI; 4) HBr.

A9. AToMBI yriaeposia U KpEMHUS UMEIOT:

1) onMHaKOBOE YUCIIO 3JIEKTPOHHBIX YPOBHEMH; 2) OJJMHAKOBBIE PAINYChI; 3) OJIMHAKOBOE YUCIIO
3JIEKTPOHOB Ha BHELTHEM JIEKTPOHHOM YpOBHE; 4) OZMHAKOBOE YHMCJIO POTOHOB B Si/Ipe.

A10. ®uoneToBBIN JTAKMYC U3MEHSIET OKPACKy Ha KPAaCHYIO B PE3YJIbTaTe PEaKIIMH C BOJION BCEX
BELIECTB psa:

1) SO2, P205, NO2; 3) SO3, Li20, Ca0;

2) SO2, Al1203, BeO; 4) Na20, K20, BaO.

All. KayecTBeHHO# peakiuell Ha COJITHYIO KHCJIOTY M €€ COJIH SIBJISIETCS] PEaKIUs C:

1) HuTparom cepedpa; 2) GHOIETOBBIM JIAKMYCOM; 3) THAPOKCUIOM Oapusi; 4) cyabhaToM MeIu.
A12. AMMuak Henb3s OJTYYUTh Pa3iioKEHUEM:

1) xapOoHaTa aMMOHUS; 2) XJIOpHUJIa aMMOHHMS; 3) HUTpaTa aMMOHUS; 4) OpOMHIa AMMOHHS.
A13. IIpu 0OBIYHBIX YCIOBUSX OCHOBAHMSI MOXKHO MOJYYUTh MPU B3aUMOJIEHCTBUH C BOJIOM:

1) BaO, CuO, FeO; 3) MgO, ZnO, Al203;

2) Na20, CaO, Li20; 4) K20, FeO, Mn207.

Al4. KonnuectBy BemecTBa 1,5 Mmonb paBHa macca rugpokcuaa meau (II):

1)98r; 2)196T; 3)147T1; 4)980T.

A15. Peakmus FeCl3 + 3NaOH [ Fe(OH)3 + 3NaCl oTHOCHTCS K peaKIiusiM:

1) coenuHeHus; 2) paznoxkenus; 3) 3amenieHus; 4) oomeHa.

A16. ITpu npokanuBanuu manaxuta (CuOH)2CO3 obpazyrorces:

27



1) CuO, CO2 u H20; 3) Cuu H2CO3; 2) (CuOH)2 u CO2; 4) Cu20, H20 u CO2.
A17. OKUCAUTENBHO-BOCCTAHOBUTEIBLHOW PEAKIIUEH SIBIISIETCS:

1) 4NH3 + 302 [J 2N2 + 6H20; 2) SO2 + H20 [J H2S03; 3) NaCl+ AgNO3 [J AgCl +
NaNO3; 4) 2A1(OH)3 [J AI203 + 3H20.

A18. B peakuuu coeMHEHU a30Ta ¢ BOJOPOJOM a30T:

1) moHm»XkaeT CTeneHb OKUCIICHUS; 2) MOBBIIIACT CTETIEHb OKUCIICHHUS; 3) HE U3MEHSIET CTETICHb
OKHCJICHHUS; 4) ABIISETCS BOCCTAHOBUTEIIEM.

A19. Cepnas kucioTa MOXKET pearupoBaTrh ¢ KaXIbIM BEIIECTBOM psia:

1) BaCl2, FeO, Fe, KOH; 3) NO2, Fe203, NaOH, Zn; 2) CO2, HCI, NaOH, CuO; 4)
Na2504, Mg, KOH, CuO.

A20. C kaxnaeiM BerectBoM psita K20, CaO, NaOH, H20 Oyner pearupoBars:

1) ruapokcun kanus; 2) cyasdar 6apust; 3) okcun yraepoaa (IV); 4) okcua menu (II).

A21. O6bem okcuaa yraepoaa (IV), Beinenstonierocs npu paznoxernu 500 r kapboHaTa KaJIbIUs,
paBeH:

112w 2)2247; 3)11,271; 4)224 0.

A22. Cepnas kucioTa He Oy/IeT pearupoBarh C:

1) runpokcuniom Oapus; 2) okcuom meau (1I); 3) unukom; 4) okcuaom yriepona (IV).

A23. KonnuecTBo BelecTBa 1 00beM BOAOPO/a, MOJTYYSHHOTO IIPU B3aUMOJICHCTBUH 5 MOJIb IIMHKA
C COJITHOM KHMCIJIOTOM, COOTBETCTBEHHO PABHBI:

1) 5 momb, 112 1 3) 2 monb, 44,8 11; 2) 3 Mok, 67,2 1 4) 1 monb, 22,4 1.
A24. B ypaBHEHUU TOPEHHS CEPOBOAOPOIa ¢ 0OpazoBanueM okcuaa cepol (IV) koaddumnment
nepes KUCIopoI0M paBeH:

1)2; 2)3; 3)4; 4)5.

A25. Jlerkuii ra3 ¢ pe3KUM 3aaxoM MOJTYYUTCS B PE3YNIbTaTe PEaKIIUU MEXKIY:

1) NH4Cl u Ca(OH)2; 3) COun 02;2)H2 u O2; 4) CaCO3 u HCI. A26.
CoxkpatieHHbIM HOHHBIM ypaBHeHHeM Cu2+ + 20H— = Cu(OH)2 MoxeT ObITh BBIpaXXeHO
B3aMMO/JICHCTBUE MEXKY:

1) Cu u NaOH; 3) CuO u NaOH; 2) CuSO4 u KOH; 4) H2S04 u CuO.

A27. OnHOBpPEMEHHO B PacTBOpE MOTYT HaxoauThes noHbl: 1) Agt u Cl—; 2) Ba2+u SO42—; 3)
Na+ u Cl—; 4) Fe2+u OH-.

A28. Peaxuuu runpoxcusa xenesa (I1) ¢ cepHoii KUCI0TOH OTBEYAET COKpAILIEHHOE HOHHOE
ypaBHEHHE:

1) FeO + 2H+ [ Fe2+ + H20; 2) Fe(OH)3 + 3H+ [1 Fe3+ + 3H20; 3) Fe(OH)2 + 2H+ [
Fe2++ 2H20; 4) Fe2+ + 20H- [J Fe(OH)2.

A29. YToOBbI OnpeienuTh, Kejle30 WIA HUHK HAaXOAUTCS B 3JIEKTPOXUMHUECKOM Psy HAPSKEHUN
METAJIJIOB JIEBEE, MOXKHO BOCIIOJIb30BaThCS:

1) Bonoit; 2) nutpatom Meau (II); 3) nutparom xenesa (1I); 4) Hurparom HuHKa.

A30. CxopocTh peakiun Mexy cyiabpuaom xenesa (II) u constHoit KMCI0ToM MOBBICUTCS, €CIH:
1) uamensunth cynppun xenesa (1I); 2) oxnaguts pearupyroulyo cMech; 3) MOBBICUTH JIaBICHHUE;
4) NOHU3UTH J1aBJICHUE.

A31. Cokpamennoe nonHoe ypasaenue Fe3+ + 30H— = Fe(OH)3 orpaxaeT cymHocTh
B3aUMOJICHCTBHS MEXKTY:

1) xnopugom >xene3a (I11) u rugpoxcuaom Kamus; 2) xKene30M U THIPOKCUIOM HATPHUS;, 3) OKCHIOM
xenesa (I11) u Bogoii; 4) cynedarom xenesa (I111) u Bomoii.

A32. Cxema OKUCIICHHS XpoMa:

1) Cr0 [0 Cr+2 5 2) Cr+6 [ Cr+3; 3) Cr+3 [1 Cr+2; 4) Cr+3 [ Cr0.

A33. O6pazoBanue 0e10ro ocajaka Mpy MPOMYCKaHUU Ta3a B OSCIIBETHBIN pacTBOP IIETOYH
IIPOUCXOIUT IPH B3aUMOIEHCTBUU:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u HCL.
A34. HesimoBUTBIE Ta3bl COCTABIIAIOT TPYMITY:
1) H2, CO, CO2; 3) 02, N2, 03; 2) HCI, CI2, H2S; 4) 02, CO, H2S.

A35. T'a3 obpa3zyercs npu ASHCTBUH COJITHON KUCIIOTHI HAa:
1) oxcua HaTpust; 2) XJI0pHUA HAaTpust; 3) KapOoHAT HATpuUs; 4) TUAPOKCHUL HATPHUS.
A36. Hutpar menu (II) Henb3s MOTy4IHUTh C OMOIIBIO BEIECTB:
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1) Cuu HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuClI2 u NaNO3.
A37. ®opmynbl TOIBKO OCHOBHBIX OKCHOB YKa3aHbI B Psy:

1) Fe203, P205, ZnO; 3) Na20, CuO, CaO;

2) SO3, CO2, NO2; 4) A1203, BaO, CO2.

A38. TBepaoe TyrormiaBKkoe BEIIeCTBO aIMa3 UMEET KPUCTAIUIM-YECKYIO PEIIECTKY:

1) aromHy10; 2) HOHHYIO; 3) METAIUIMYECKYIO; 4) MOJEKYIISIPHYIO.

A39. B monekyne okcupa yriepoza (IV) uuciio oOmux 3JeKTpOHHBIX Map paBHO:

1)1, 2)2; 3)3; 4)4.

A40. Oxcupn ampoTepHOro XapakTepa o0pa3yeT XMMHYECKUH DJIEMEHT, B aTOMax KOTOPOTO
cleyIolee pacipeaeeHUe 3JIEKTPOHOB MO JIEKTPOHHBIM CIIOSIM:

1)2,8,1;, 2)2,8,2; 3)2,8,3; 4)2,8,4.

A41. OtHOCHTENBHAA NIOTHOCTD Ia3a a30Ta [0 BOJOPOJly paBHA:

1) 20; 2)15; 3)14; 4)12.

A42. Ha ropenne 20 1 MeTaHa 3aTpayuBaeTCs KUCIOPOI 00bEMOM:

1) 1015 2) 2015 3) 30115 4) 40 .

A43. Hanmnuue XJI0pOBOOpOa B paCTBOPE MOKHO OOHAPYKHUTh C IIOMOIIIBIO:

1) auTpara 6apus; 2) THIpPOKCH A Kaius; 3) HUTpaTa cepedpa; 4) ruapokcuaa oapus.

A44. K OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIM PEAKIIHSAM OTHOCST MPOLIECCHI:

1) pacTBOpeHME MOBAPEHHOM COJIU B BOJIE; 2) pa3yioKeHUE KapOoHaTa HaTpusi; 3) pKaBICHUE
xKenesa; 4) pacnaj yroJibHON KUCIOTHI Ha YTIIEKHUCIIBIN ra3 u BOY.

A45. ConsaMu SIBJISIIOTCS BCE BEIIECTBA Psijia:

1) MgS0O4, H2CO3, Fe(OH)2; 3) CuS04, Ba(OH)2, NaCl;

2) NH4CI, NH40H, SO3; 4) NaCl, FeS, BaSO4.

A46. HuTtpat-uOoHBI NpU AUCCOIHAIIMHA 00pa3yeT BEIECTBO:

1) NH4NO3; 2) NaNO2; 3) NH4Cl; 4) HNO2.

A47. Tlpu oxucnenuu 6,4 T menu oopazoBasiock 6,4 T okcuaa menu (II). MaccoBast 1oJ1s BeIxo1a
MPOJIYKTa PEaKluK paBHA:

1) 100 %; 2) 90 %; 3) 80 %; 4) 70 %.

A48. Kucnory, a 3aTeM 1IeJI04Yb UCIOJIB3YIOT MPU OCYIIECTBICHUH MTPEBPAIICHUM:

1) CuO [0 Cu(NO3) 201 Cu(OH)2; 2) HCI [J NaCl [ AgCl; 3) CaCO3 [J CaO [I
Ca(OH)2; 4) H2 SO4 [0 Na2S04 [] Ba SO4.

A49. OunctuTh BOAY OT BPEIHBIX IPUMECEN MOKHO:

1) kunsruenuem; 2) nodasnenrem B Hee KpuctaiuioB KMnO4; 3) ¢unbstpoBanuem; 4)
¢uibTpoBaHNEM, KuIsTueHUeM, 1o6aBneHrneM KMnO4.

AS50. K 11,8 r cepHoii kucnotsl 106aBum 6,5 T nuHKa. Macca u popmyria BelecTBa, OCTaBIIETOCs B
U30BITKE:!

1)2rZn; 2)2rH2SO4; 3)1rZn;, 4)1rH2SOA4.

B9. B okucnuTenbHO-BOCCTAHOBUTEIBHON peakiivy npousonuio npespaienue PO [1 P+5. Dror
MPOLIECC HA3bIBAETCA ... .

B10. ®enondranenH B pacTBOpe MIEN0UYH MPHOOPETAET ... LIBET.

TECT 3
K kaxxnoMmy 3aaHHIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJBKO OJIUH BEPHBIH.
Al. B psay HC104 [0 HCIO3 [J HCIO [ HCI cTenieHb OKUCICHHUS XJIOpa:
1) nonmkaercs ot +7 10 —1; 2) noeimaercs ot —1 g0 +7; 3) noseimaercs ot 0 1o +5; 4)
MOHMKaeTcs oT +7 1o +3.
A2.Y aTOMOB XMMHUYECKOTO 3JIEMEHTA YIiepoa YUCIIO 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM
YPOBHE PaBHO:
1) 2; 2)4; 3)1; 4)6.
A3. Cxema pacnpe/ienieHus! 3JIE€KTPOHOB 110 YPOBHAM — 2, 8, 5 — COOTBETCTBYET XUMHUUECKOMY
AIIEMEHTY, CTENeHb OKUCIIECHHUSI KOTOPOT'O B BOJOPOAHOM U BBICIIEM KUCIOPOIHOM COETMHEHUSX
paBHa:
1)-5u+3; 2)-2u+6; 3)-1u+7;, 4)-3u+5.
A4. B pany oxcunoB Na20, Al1203, P205 npoucxoauT u3MeHeHHe CBOWCTB:
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1) OT OCHOBHBIX K KHCJIOTHBIM; 2) OT KUCJIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K aM(OTepHBIM; 4)
OT KHCIIOTHBIX K aM()OTEpHBIM.

AS. Ha3Banus «aMMuak», «yrapHbIi ra3», «CEpOBOIOPOI», «O30H» COOTBETCTBEHHO UMEIOT:

1) NH3, CO2, H2S, 02; 3) NH3, CO, SO2, 03; 2) NH3, CO, H2S, O3; 4) NH3, CO2,
H2S, O3.

A6. Boicumii okeng 3205 u neryuee BogopoaHoe coeauHenne DH3 uMeroT 31eMeHThl:

1) mepBoit A rpynmsl; 2) TpeTbei A rpymibl; 3) maTol A rpynmsl; 4) ceabMOM A TPYIIIIHL.

A7. XuMUYeCKU 3JIEMEHT, B aTOME KOTOPOTO 3JIEKTPOHBI 0 YPOBHSAM pacIipeiesieHbl Tak: 2, 8, 6,
o0pa3yer ¢ BOJIOPOJAOM XMMHUYECKYIO CBA3b:

1) KOBaJICHTHYIO MOJISIPHYIO; 2) KOBAJICHTHYIO HEMOJSIPHYIO; 3) HOH-HYIO; 4) METaJUIMYECKYIO.

AS8. Uucno KOBJICHTHBIX CBSI3€HM MEX]ly aTOMaMH a30Ta B MOJIEKYJIE a30Ta PaBHO:

1)1; 2)2; 3)3; 4)4.

A9. ATOMBI HAaTpUs U MarHusi UMEIOT:

1) onMHAKOBOE YUCIIO 3JIEKTPOHOB; 2) OJIMHAKOBOE YUCIIO 3JIEKTPOHHBIX YPOBHEH; 3) OJJMHAKOBYIO
CTENEHb OKUCIIEHUS B OKCHUJAX; 4) OMHAKOBOE YHUCIIO IIPOTOHOB B AIPaX.

A10. ®enondrarerns U3MEHSIET OKpAacKy Ha MaJMHOBYIO B PE3YJIbTATE PEAKIIUU C BOJION BCEX
BEIIICCTB, BXOSIIUX B TPYIIITY:

1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
All. I'mppokeun meau (1) MOXHO MOJIYy4UTh IPU B3aUMOJIEHCTBUU PACTBOPOB:

1) xmopuna menu (II) u runpoxcuna nunka; 2) cynsdara menu (I1) u xnopuna Hatpus; 3) HUTpaTa
meau (II) u rugpokcnna xanus; 4) kapbonara meau (I1) u cepHO KHCTOTBHI.

A12. Ha3BaHus «HeramieHasi U3BECTh» U «TallleHas U3BECTh» COOTBETCTBEHHO UMEIOT BEIIIECTBRA:
1) CaO u Ca(OH)2; 3) CaCl2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4) CaO un
CaCO3.

A13. Ilpu B3auMOACHCTBUU MEU C KOHIIEHTPUPOBAHHON a30THOM KHUCIOTOM 00pasyercs ra3
Oyporo 1BeTa, KOTOPbIi Ha3bIBACTCA:

1) okcuniom azota (IV); 2) ammuakom; 3) XJI0poBOAOPOIOM; 4) XJIOPOM.

Al4. B aByx Monsix cynbdarta Kalus Macca Kajlus paBHa:

1)39r; 2)174r; 3)156r; 4)78r.

A15. OKHUCANTENEHO-BOCCTAHOBUTEILHON PEAKIIUEH SIBIISIETCS PEAKITHS:

1) CuO +2 HNO3 = Cu(NO3)2 + H20; 2) 2Na + 2H20 =2NaOH + H2; 3) NaOH + HCl = NaCl +
H20; 4) Fe(OH)2 [J FeO + H20.

A16. I'mgpokcun HaTpus OyAeT B3auMOJEHCTBOBATD C:

1) 02; 2)CaO; 3)KNO3; 4)HNOS3.

A17. Peaknuro 4FeS2 + 1102 [1 2Fe203 + 8 SO2 0THOCSAT K peakiusm:

1) nonHoro oOMeHa; 2) OKHCIUTENbHO-BOCCTAHOBUTENBHBIM; 3) COeAMHEHNUS; 4) HEUTpaTu3aluu.
A18. B peakmuu 6P + SKCIO3 [ 3P205 + SKCI docdop:

1) BoccTaHaBnuBaeTCs; 2) OKUCIAETCS; 3) SABISETCS OKUCIUTENEeM; 4) MOHIKAET CTETICHb
OKHCJICHHUS.

A19. T'ugpokcun Hatpusi OyAeT pearnpoBaTh ¢ KaxIbIM BEIIECTBOM ps/Ia:

1) CuCl2, P205, KOH, CuO; 3) FeCl2, H2S04, MgO, CO2; 2) CO2, HCl, SO2, CuSO4;
4) NH3, HNO3, ZnCI2, SO3.

A20. Ocanok roay0oro 1BeTa BblaJaeT Ipyu J00aBJICHUH B paCTBOP TUIPOKCH 1A KaJHs:

1) xmopuna 6apust; 2) xaopuaa xenesa (I11); 3) xnopuna ammonust; 4) xmopuaa meau(Il).

A21. Ilpu nonHom cropanuu 340 r aMmMHaKa BIIENISETCSA a30T 00bEMOM:

)11,21; 2)22,47n; 3)2247n; 4)112n.

A22. OCHOBHBIEC CBOMCTBA MPOSBIISIOT BCE BEIIECTBA TPYIIIIHI:

1) SO2, CaO, CaCO3; 3) NH3, HCI, CuO; 2) CaO, NaOH, Ca(OH)2; 4) A1203,
P205, Ba(OH)2.

A23. Bonopoa maccoit 60 T BCTYNUI B peaklUi0 COeIMHEHUs ¢ a30ToM. KonnuecTBo BellecTBa u
00BeM 00pa3oBaBIIErocs aMMHUaKa:

1) 10 monp, 224 1; 3) 2 Mo, 44,8 11; 2) 5 moub, 112 4) 20 Monb, 448 1.
A24. B ypaBHEHUH PEaKIMH Pa3I0KEHHUS THAPOKCUIA aTlOMUHUSA KOdPIUIUEeHT nepesa GopMmynoi
BOJIbI PABEH:
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1)2; 2)3; 3)4; 4)5.

A25. T'a3 Oyporo mBeTa Moxy4aercs B pe3yabTaTe B3auMOICHCTBUS:

1) Zn ¢ H2SO4 ; 3) Cu ¢ HNO3 (koHn11.); 2) Cu ¢ H2S04; 4) Mg c HCI.

A26. BzaumozpeicTBUE pacTBOPOB XJIOPHJIAa HATPUS U HUTpATa cepedpa BbIpaKaeTCsi COKPALCHHBIM
noHHBIM ypaBHeHueM: 1) Ag+ + Cl-= AgCl; 3) H+ + OH—=H20; 2) Na+ + NO3- [
NaNO3; 4) Ca2+ + CO32— = CaCO3.

A27. ]Ins pacrio3HaBaHUs COJIEW YIOJbHOM KUCIOTHI MOKHO HUCIIOIb30BATh:

1) runpokcu HaTpus; 2) CONSAHYIO KUCIOTY; 3) XJI0pua HaTpus; 4) HUTpat amMmmoHus. A28.
CokpaiieHHbIM HOHHBIM ypaBHeHHeM Cu2+ + 20H— = Cu(OH)2 MoxeT ObITh BBIpaKEHO
B3aMMOJICHCTBHE MEXIY:

1) CuO u NaOH; 3) CuCl2 u Fe(OH)2; 2) CuSO4 u KOH; 4) Cuu KOH.

A29. OOHapyXHUTh B paCTBOPE XJIOPHI-HOHBI MOXHO C IIOMOIIIBIO PaCTBOpPA:

1) dpenondranenna; 2) Hurpara cepedpa; 3) menoun; 4) aurparta ceunma (II).

A30. C HauboJbIel CKOPOCThIO B3aMMOJICHCTBHE C COJISTHOM KUCIOTOM OYJET MPOUCXOIUTD V:

1) onoga; 2) xxene3a; 3) uunka; 4) marausi. A31. CokpaiieHHoe HOHHOE ypaBHeHue Ba2+ + SO42—
= BaS04 otpakaeT CylIHOCTb PEAKIIMU MEXKY:

1) okcunom 6apus u okcugom cepsl (1V); 2) ruapoxkcuiom 6apust u okcuaoM cepsl (IV); 3) 6apuem
U CepHOM KUCIOTOM; 4) XIopuaoM 6apus u cyiabpaToM HATPHUSL.

A32. Cxema OKHCIIEHHUS a30Ta:

1) N-3 (I NO; 2) N+5 [0 N+4; 3)N+5 [1 N-3; 4)NO [ N-3.

A33. IIpu B3aumopeiictun okcuna menu (I11) ¢ Bogopoaom (pu HarpeBaHWK) IPU3HAKOM PEAKIIUU
SABIISETCS:

1) u3MeHeHune KpacHOro 1[BeTa MOPOLIKa Ha YEPHbIH; 2) N3MEHEHUE 3anaxa ra3a; 3) ui3MeHeHue
YEepHOTO 1IBETa MOPOIIIKa Ha KPACHBII; 4) mosiBjeHne Oyporo rasa.

A34. CriocoO0oM BBITECHEHHS BOJIBI MOYKHO COOPATh B COCY/I:

1) kucnopon; 2) amMmmuax; 3) XJa0poBOAOPOI; 4) CEpOBOAOPOI.

A35. He oOpa3yercs Ta3 mpu B3aUMOCHCTBHH:

1) KOH u HNO3; 3) CaCO3 u HCI; 2) KOH u NH4Cl; 4) Zn u H2SOA4.
A36. [Tpu B3auMoIeiiCTBUU KapOOHATA KAJBIUS U COJSTHOW KHCIIOTHI IIOTYIHTCS
1) CaCl2 u H20; 3) CaCl2 u CI2;

2) CaCl2, CO2, H20; 4) CaCl2 u H2.

A37. AM(pOoTEepHBIMU SBISAIOTCS 00a OKCHJIA MAPBI:

1) A1203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u Al1203.
A38. Kpucramimueckuil HoJl OTHOCSAT K BEIIECTBaM, KPUCTAJUIMYECKON PEIETKOW KOTOPBIX
ABJISETCS:

1) atomHas; 2) noHHast; 3) Metayuinyeckas; 4) MOJIEKyJsIpHasl.

A39. Tpu oOUIMX ANEKTPOHHBIX NMapbl BOZHUKAIOT PU 00Pa30BaHUN MOJIEKYII:

1) xmopa; 2) Bogpopoaa; 3) azora; 4) kucnopoa.

A40. Oxcupl ¥ TUIPOKCHIBI OCHOBHOT'O XapaKkTepa 00pa3yroT XUMUYECKUE DIIEMEHTHI,
MOPSIIKOBBIE HOMEPA KOTOPBIX B IEPUOAUYECKOM CUCTEME:

1)6,7,8;, 2)11,12,13; 3)14,15,16; 4)3,11,19.

A41. MetaH Tskenee BOAOPOJa B!

1) Spa3; 2)8pa3; 3)7pa3; 4)6pas.

A42. TIpu ropennn 100 1 cepoBogopoaa o0bem obpasyromerocs okcuna cepsl (IV) paBen:
1) 100 1; 2)200m; 3)150m; 4)50 5.

A43. He B3auMOaeiCTBYIOT (IIPH H. Y.) IPYT C APYTOM:

1) SO3 u H20; 3) P205 u H20; 2) Si02 u H20; 4) NH3 u H20.
A44. K OKHCIUTETBHO-BOCCTAHOBUTEIBHBIM PEAKIMAM HE OTHOCAT B3aUMOJIEHCTBHUE:!

1) Mgu O2; 2)HClu NaOH; 3) SO2u O2; 4)Znu H2SO4.

A45. K KHUCTTIOTHBIM OKCHJIaM OTHOCHUTCS s/l BEIIECTB:

1) SO2, P205, CO2; 3) SO3, P205, FeO; 2) CuO, Al203, Si02; 4) K20, H20,
SO2.

A46. C obpazoBanneMm cyib(haT-aHHOHA JUCCOIHMUPYET:

1) Na2S03; 2) Na2S; 3) Na2S04; 4) NaOH.
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A47. Tlpu B3auMOACHCTBUY C COJITHOM KHCIIOTOM 224 1 ammuaka oopa3oBainoch 481,5 T xiaopuaa
amMoHHust. MaccoBast 10Jisl BEIXO/a MPOYKTa PEaKInu:

1) 80 %; 2)90%; 3)95%; 4)70%.

A48. YpaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIINU:

1) CaO + CO2 = CaCO3; 3) Zn + 2HC1 = ZnCI2 + H2; 2) BaO + H20 = Ba(OH)2; 4)
KOH + HNO3 = KNO3 + H20.

A49. Ha BOJIOOYHCTUTEIBHBIX COOPYKEHUSX ISl OUYMCTKHU BOJIbI HE UCIIOJIB3YIOT:

1) puneTpoBanue; 2) xaopuposanue; 3) ynprpaduoneroBoe odaydenue; 4) moAmeIa4YuBaHue.
AS50. JIns cuaTeza ammuaka coenuamiia 300 1 Bomopoaa u 200 i1 azora. O0beM M30bITKA Ta3a:
1)50m; 2)100m; 3)2007; 4)300 .

IIpuMepHbIe BOMPOCHI 1JI KOHTPOJIAA CAMOCTOSITEILHON PadoThl
1. Jlokaxxute Tpemsi peakiusMH C Pa3sHbIMU KjacCcaMU BEIIECTB BOCCTAHOBUTEIHHBIE
CBOICTBA MarHus.
2.0cymiecTBUTh NpeBpaIiCHUs:
N2 - NH3 — NO — N02 - HN03 - NH4N03
3. Cxounbko rpamm okcuaa meau (1) momyuuTcs mpu pas3iiokKeHUH TaKOro K€ KOJIWYECTBA
runpokcuaa menu (l1), Ha pacTtBopeHue koroporo 3arpatuiiocs 19,6r 20%-ro pactBopa
CEPHOM KUCIOTHI?
4. N3 BemectB, dpopmyibl kotopeix S, Ca, SO,, H,SO,, BaSO,4, SO3, Na,SO3? CocraBbre
TeHETUYECKUN PSl.
5. CocraBbre cxemy mnonydeHusi xuopuna xenesa (lll) u3 oxcuma sxemeza (Il). Han
CTpEJIKAMU TEPEXOJ0B HamuiuTe (OpMyJIbl HEOOXOJUMBIX BEIIECTB M yCIOBUS
MIPOBEACHUS PEAKIIUH.
6. U3 BemecTB, GOpMyIbl KOTOPBIX:
CH3 - CHZ - CH2 -C= O, C4H10, C4H5OH, C4H9C|,
|
OH

CH;-CH,—-CH,—-C=0
|
H
COCTaBbTE TI'eHETWYeCKUW psA. Hamummre ypaBHEHHS peaklUd BTOPOTO MPEBpaIICHUS
MOJIY4YEHHOTO T€HETUYECKOTO PsJIa.
7. Beluumcnure o00bEM Bomopona (H.y.), TMOJIYYEHHOTO TpU B3auMoOjAEUcTBUH 6,75T
TFOMHUHUS C U30BITKOM COJISTHOM KUCIIOTHI.
8. B cxeme peakuuun
HzO +P+ HN03 - H3PO4 + NO.
pacctaBbTe KOA(POHUIIMEHTH METOJIOM JJICKTPOHHOrO OallaHca, YKaKHTE OKHCIHTEIh H
BOCCTAHOBUTEIIb.
9. CocTaBbTe ypaBHEHUS PEAKIIM MO CIEAYIONIEH CXeMe:
Fe ! FeCl, ? Fe(OH), ® Fe(OH); * Fe,0; ° Fe.
10. [To TepMOXMMHYECKOMY YPaBHEHHIO PEaKIINU
C+ 02 — CO21 +402 x/Ix
BBIYHMCIIMTE KOJIMUYECTBO TEIJIOTHI, BBIJICTUBIIEHCS MPU CTOPAHUU 1 KT YIS
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7.4. Ouenounvle cpedcmea 01 NPOBEOEeHUsL NPOMENCYMOUHOU AaMmMecmayuu

JIngneble IIpumepsr
®opma Baanenne
3uanus Ymenus KadecTBa OLCHOYHBIX
aTTecTaluu (HaBBIKH)
CTY/IeHTa CpelcTB
Juddepennn | Konrtposs OrneHka yMeHus O1eHKa HaBBIKOB Ornenka Bomnpocsr:
POBaHHBII 3HaHMS 0A30BBIX | MOHUMATh JIOTHYECKOT0 CIIOCOOHOCTH
. IIpUIararTcs
3aueT MIOJIOXKEHUH B CHeHaNbHYI0 COTIOCTABJICHUS U TrpaMOTHO U
obmactu TEPMUHOJIOTHIO XapaKTePUCTHKHI YEeTKO M3JIaraTh
O6uomorun 00BEKTOB MaTepuan

7.4.1. IlpuMepHBbIe BONPOCHI 1JIS1 POBEACHUS MPOMEKYTOYHON aTTecTAUMN

1. I3oMepusi OpraHM4eCKUX COCIMHEHUN U €€ BUIBI.

2. Peakuust HOHHOTO OOMeHa. Y CIIOBUSI UX HEOOPAaTUMOCTH.

3. CKOpOCTh XMMHUYECKHX peakiuii. DakTopbl, BIUSIONINE HAa CKOPOCTh XHMHUYECKOU
peakuuu (3aBUCHUMOCTb CKOPOCTH OT WPHUPOABI, KOHIIEHTPALlMU BEIIECTB, IJIOMIATN
MOBEPXHOCTH COMPUKOCHOBEHHUS PEarupyroInX BEUIECTB, TEMIIEPATyphl, KaTalln3aTopa).

4. IlpupoaHble UCTOYHUKU YTIEBOAOPOJOB. Mcmnonb3oBaHUME MX B KauyecTBE TOIUIMBA U B
XUMHUYECKOM CHUHTE3E.

5. O6mas xapakTepucTUKa METaJUIOB IIaBHBIX noArpynn 1-3 rpynm (1A-3A rpynn) B cBsizu
C UX IOJOXEHHEM B NIEPUOJIUUYECKON cucTeMe XuMuueckux sneMeHnToB .M. Menzaeneesa u
0COOEHHOCTSAMH CTPOCHUS UX aTOMOB.

6. Meraminyeckass XUMUYeCKas CBsI3b, XHUMHYECKHE CBOICTBA METaNIOB  Kak
BOCCTAHOBUTEIIH.

7. llpunenpHble OJHOATOMHBIE CHUPTHI, MX 0Omas ¢opmyna. DTaHON, 3JIEKTPOHHOE
CTpoeHue, pu3nyeckue, XUMHUYECKUe CBOMCTBA, IPUMEHEHHUE.

8. O0mmas xapakTepucTUKa HEMETAJUIOB IIaBHBIX noArpynm 4-7 rpymi (4A-7A

TPYII) B CBSI3U C UX MOJIOKEHUEM B IEPUOIUUECKON cUCTEME XUMHUUecKuX anemeHToB JI.1.
MenzeneeBa 1 0COOEHHOCTSAMH CTPOCHUN UX aTOMOB.

9. H3MeHeHHE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB HEMETANIOB Ha IpHUMepe
AJIeMEHTOB 4A Tpynimbl.

10. T'nuuepuH — mNpeacTaBUTENb MHOTOATOMHBIX crnupToB. CTpoeHue, ¢uznueckue u
XUMHUYECKHE CBOMCTBA (peakuus dTepupuKanum), IpuMeHeHue.

11. AnnoTpornus BemecTB, COCTaB, CTPOSHUE, CBOMCTBA aJZIOTPOITHBIX MOTU(DUKAIIHIA.

12. deHom, ero cTpoeHUE, CBOMCTBA, TPUMEHCHHE.

13. DnexkTponau3 pacTBOPOB M pacIIaBOB cojedl (Ha npuMepe XJIOpHAa HaTpus).
[TpakTHyeckoe 3HaYE€HHUE NEKTPOIH3A.

14. Anpaerunel, ux obuas hopMyna, XUMUYECKUE CBOMCTBA, MOTyYEeHUE U TPUMEHEHHE (Ha
pUMepe MypaBbUHOTO U YKCYCHOTO aJIbJIETH/IOB).

15. BogopoHble coelMHEHNUS HEMETAIIJIOB. 3aKOHOMEPHOCTH B M3MEHEHHHM UX CBOMCTB B
CBA3M C IIOJIOXKEHMEM XHMMMUECKHMX DJJIEMEHTOB B Iepuoaudeckor cucreme JI.1.
Menpneneesa.

16. IlpenenbHBIe OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI, UX 00I1as hopmyIa.

17. YkcycHas KucioTa, CTpyKTypHast popmysa, CBOMCTBa, MPUMEHEHHE.

18. Beicmme OKkcHABl XHMHUYECKHX DJIEMEHTOB TPEThEro MepHoAa. 3aKOHOMEPHOCTH B
M3MEHEHUU UX CBOMCTB B BSI3U C IMOJIO)KEHHMEM XMMHUYECKUX AJIEMEHTOB B MEPUOAMYECKON
cucreme J[.M. Mengaeneesa. 19. XapakrepHbleXUMUYECKUE CBONCTBA OKCHIOB: OCHOBHBIX,
aM(pOTEepPHBIX, KUCIOTHBIX.

20. XKupsl, ux coctaB u cBoicTBa. JKupsl B MpHupoe, IpeBpalieHne KHUPOB B OPraHU3ME.
[TpoayKThl TEXHUUECKOW MepepadOTKH KUPOB, MOHSATUE O MbLIIAX.
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21. Kucnotsl, uX Ki1accUpUKalusg U XUMUYECKHE CBOWCTBA Ha OCHOBE MpEJCTaBICHHUI 00
AIIEKTPONIUTHYECKON Auccounanuu. OcoOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEpPHOM
KHCJIOTHI Ha IPUMEPE B3aUMOICHUCTBUS €€ C MEMIBIO.

22. llemmono3a, coctaB, PuU3NYECKUe U XUMHUYECKHE CBOWCTBa, mpuMeHeHue. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

23. OcHoBaHus, UX KilaccU(pUKalusg 1 XUMUUECKHE CBOMCTBA HA OCHOBE Mpe/ICTaBICHUI 00
AIIEKTPOIUTUYECKON JTUCCOITUAIIHH.

24. T'nmoko3a — MpPeACTaBUTENh MOHOCAXOPHUIOB, CTpOEHHUE, (PU3MYECKUE M XUMHUYECKHE
CBOICTBa, MPUMEHEHUE, OMOTOrnYecKas poJib.

25. Kpaxman, Hax0XIeHHE B PUPOIE, THAPOIN3 Kpaxmala, IPIMEHEHHUE.

26. Twapomms coneit (pa3oOpaTh TEpPBYIO CTaaUi0 THIPOIU3a COJIeH, 00pa30BaHHBIX
CHWJIbHBIM OCHOBAaHHEM U €1a00# KUCIOTOM, c1abbIM OCHOBAHHUEM U CHUJIBHOUM KHCIIOTOM).

27. AMUHOKHUCIIOTHI — aM(OTEepHbIe OPTaHUYECKUE COCTUHEHUS, UX CTPOCHUE, XUMUYECKUE
CBOICTBa (B3aMMOJEHWCTBHE C COJSIHOW KHCJIOTOH, WIeNOoYaMH, JApYyr C JApYyrom),
NpUMEHEHHE, OMOJIOTUYECKAS POlb.

IIpumepHble 3a1aHus AJIs1 IPOBeAeHUs MPOMEKYTOUHOM aTTecTalluN

1 BapuanT
Yactsb A.
Al. BzaumopeinicTBue HaTpusi C BOJOM OTHOCUTCS K PEAKIUSAM:
a) COCIMHCHHSI; 0) pasyIoKeHNs,;
B) 3aMEIIICHUS; r) oOMeHa.

A2. [Tpu OKuCIEHNN MYPAaBBUHOIO aJIbJETUAA 10 MyPAaBbUHOM KHUCIIOTHI CTETIEHD
OKHCJIEHUS YIJIEpOaa U3MEHUTCS:

a) ot 0 mo +2; 0) ot +2 1o +4;

B) oT 0 10 +4; r) or —4 no 0.
A3. Vkaxure k1accu(pUKaiOHHbIE XapaKTEPUCTUKH PEAKIIUHU, ypaBHEHUE KOTOPOM:
Cu(OH),C0O3; — 2Cu0 + CO; +H,O0.

[Ipuznax 1.
I) coenunenwue; I) paznoxenue;
I11) 3amenienue; V) obmeH.
[Ipuznax 2.
A) OKHCIIUTEITFHO-BOCCTAHOBUTENbHAS, b) 06€3 M3MeHEeHUs CTENIEHN OKUCIICHUS.
[Ipu3nax 3.
1) obpatumasi; 2) HeoOpaTuMmasi.
[Ipuznak 4.
a) 9K30TepMUYECKas; 0) sHAOTEpMHUYECKas!.

A4. Bo cCKOJBKO pa3 Ha/l0 YBEJIUYUTh KOHLIEHTPALMIO KUCIOPOJa B PEAKIIUH, YPABHEHUE
KOTOpOH 2S0, + O, — 3S0;,,
9TOOBI MPU YMEHBIIEHUN KOHIIEHTPALMU CEPHUCTOTO Ta3a B 5 pa3 CKOPOCTh PEAKIINH HE
M3MEHUJIACK!

a)B10pa3; ©0)B2,5paza; B)BSpa3; T)B25paz?
A5. Temnepatypublii K03 punmeHT peakiuu paBeH 2. Ha cKoibKo rpaaycoB HaJI0
YMEHBIIUTh TEMIIEPATypy, YTOOBI CKOPOCTh pEaKIIUU YMEHbIIMIACH B 16 pa3?

a) Ha20°C; ©0)na 30°C; B)Ha40°C; r)HaS0°C.
A6. BeipaxeHre KOHCTaHTbI JUCCOLUAINH (DTOPOBOJIOPOIHOM KUCIOTHI UMEET BHI:

ak= o Mo BEFL e [HPF]
H] [F] [HF] [HF] [HF]
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A7. Cymma k03¢ (HUIIMEHTOB B COKPAIEHHOM HOHHOM YPaBHEHHUH PEAKITHH
CEpOBOJIOPOIHON KHCIIOTHI ¢ pacTBopoM cynbdata meau(ll) coctaBnser:

a) 2; 0) 3; B)4; T1)5.
A8. Kaxoil 3 31eKTpOHOB AUCCOLIMUPYET CTyNEeHYATO?

a) AICl3;  6) H3POy; B) Mg(NO3),; 1) HCOONa.

A9. Ykaxure popmyiy conu, 00pa30BaHHON CHIIBHON KUCIOTON U c1a0bIM OCHOBAHHUEM:
a) KCIO;;  6) NaySiOg; B) FeBrs; r) Cs,SO,.
A10. [ns xakoi U3 cosiedt ruaApoin3 1o | cTymeHnu BeIpaxaeTcsi HOHHBIM YpaBHEHUEM:
M*" + HOH <> MOH" + H"?
a) CaCl,; 6) MgSO,; B) Ba(NOs3);; 1) Sr(CH;CO0),

Yacrs B.

B1. /lana nenovka npeBpanicHHil:

C2H2 — C6H6 — C6H5N02 — C6H5NH2 — [C6H5N H3]+C|_
Hanummre peakiiuy BemecTB, MOJYyYEHHOTO 10 PEaKIIUU 3aMelIeHUS.
B2. Ha ckopocTh TOMOreHHOM Ta30¢a3HoM peaKkIuy 0Ka3bIBAIOT BIUSIHUE TPUPOIA
pearupyoIux BeUlecTB, 1aBlIeHue (1, CIe10BaTeIbHO, KOHIEHTPALIUS BEIIECTB),
MPUCYTCTBUE KaTaiau3aTopa?
B3. Kak Ha3bIBalOTCS BEIIECTBA, BOJHBIC PACTBOPHI KOTOPHIX MPOBOMST IIEKTPUUECKUMA TOK
(HanmUIIUTE TEPMUH BO MHOKECTBEHHOM 4HCIIE)?
B4.IlpuBeneHbl Ha3BaHUS JIECATH HEOPTAHUUECKUX U OPTaHMYECKHUX BEUIECTB: HOIUT
kanus, Hutpart xene3a(lll), cynbdut HaTpus, cyabdaT aMMOHUS, XJIOpHU cepedpa,
caxapo3sa, 3TaHajb, OJeaT HaTpus, STUIALETaT, NHLepuH. CKOIbKO U3 HUX CITIOCOOHBI
TUAPOIN30BATHCS ?

Yacrts C.
C1. [JonummuTe neBple 4YaCTH YpaBHEHUI XMMHMUYECKUX peakuuil. PaccraBpre
KOA((DUIIUEHTHI:
a)....— CaCOs+ 2 NaCl;
6) e FGZ(SO4)3 + Cr2(504)3 + K,SO, + H,0;

B) .... > CHj O— CH, — CH; + CH3COOH;
r)...— CH3— CHO— CH — CH; + NaBr
cn, Cn
C2. Jlns peakuyu, ypaBHEHUE KOTOPO
CH3;0H - H-C ° +H,—Q
H

HATUIIATE BEIPAKEHNE KOHCTAHTHI PABHOBECHS. Y KAXKUTE BCE U3BECTHBIC BaM CITOCOOBI
CMEIICHHSI PABHOBECHS B CTOPOHY 00pa30BaHUs METaHAJI.
2 BapuaHT
Yactb A.
Al. Kakoe u3 BemiecTB, GopMyIIbl KOTOPBIX MPUBEICHBI HIDKE, HE MPOSBISIOT KUCIOTHBIX
CBOMCTB? 0]
a) H,SeOy; 6) CeHsOH; B) CHsC ; l") H,Te.
H
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A2. Kakoe u3 cBoricTB akpuioBoit kuciaotrel CH, = CH — COOH 00ycnoBieHO HATUUueM
KapOOKCHIIBHOM TpyMIbl?
a) crnocoOHOCTh 00eCIBEUNBATH OPOMHYIO BOY;
0) crocoOHOCTh 00Pa30BBIBATH CIIOKHBIE APUPDI;
B) CKJIOHHOCTbH K MOJIUMEPHU3AIUY;
r') ImpHcoequHEeHne OPOMOBOI0pO/Ia MO TMpaBUily MapKOBHUKOBA.
A3. «Ilapckoi BOAKOI» HA3BIBAIOT:
a) CMecCh KOHIIEHTPUPOBAHHBIX a30THOU U coJisiHOM Kucnot (1:3);
0) cMech KOHIICHTPUPOBAHHBIX a30THOM U cepHOi kuciot (1:3);
B) CMECh KOHIICHTPUPOBAHHBIX CEPHOU U CONIIHOM KucioT (3:1);
I') CMECh 3TaHOJIA M BBICIICH CTEIIEHH OYUCTKU BOJBI (2:3).
A4.T'uapokcu HaTpUs MOXKHO MOJTYYUTh:
a) B3aMMOJICHCTBUEM HATPHsI C BOJIOM;
0) B3aUMOJECHCTBUEM TUIPOKCUA HATPUS C BOAOH;
B) 3JIEKTPOJIM30M BOJHOI'O PacTBOpa XJIOpUJIa HATPUS,
I') BCEMU MEPEUMCICHHBIMU BHIIIE CIIOCOOAMHU.
AS. B mienoyax He pacTBOpSIETCS CIEAYIOLIEE MPOCTOE BEMIECTBO:
a) KpEeMHU; 0) amoMuHUI;  B) cepa; TI) yIJIepoJ.
A6. Kakoe 3 OCHOBaHUH MPU B3aUMOJCHCTBHUH C CEPHOI KUCIOTOM CIIOCOOHO
00pa3oBbIBaTh KUCIbIE COMU?
a) LiOH; 06) NH;s; B) CH3NH,; 1) Bce mpuBeA¢HHBIE BHIIIIEC OTBETHI
BEPHBI.
A7. Yxaxure popmyny ampoTepHOro oKcua:
a) Na,O; 06) CaO; B) Al,Os; r) SO,.
AS8. Kakoe n3 coequHeHNN ABIsIeTCA KOMIUIEKCHBIM?
a) KAI(SO4),; 6) (—CH,—CH, =), B) Na[Cr(OH),]; 1) H,SiO,.
A9. I'unpoxcun meau (Il) pactBopsieTcs:
a) B pactBope KOH; B) B pactBope NHs;
6) B pactBope H,SOy; T') BCE IPUBEAEHHBIE BBIIIE OTBETHI BEPHBI.
A10. IlonmukoHIEHCAIHS 0- aMUHOKHCIIOT TIPUBOJIMUT K 00pa30BaHUIO MTOTUIICTITHIOB.
OOGpartHas peakiusi Ha3bIBaCTCS:

a) JIEeTOJIMKOHCHCAIIUEH; 0) nenmonMMepu3aluei;
B) THAPOJIHU30M; r) ruapaTanuen.
Yacts B.

B1. BeniectBa, UMeOIIME HEMOAEIEHHBIE 3JIEKTPOHHBIE MAPBI, JOHUPYSI KOTOPbIE OHU
MOTyT 00pa30BaTh KOBAJIECHTHBIE CBSA3U C KAKUM JIMOO aTOMOM, MOJIEKYJION HJIM HOHOM
Ha3bIBAIOTCA ... .

B2. [TockonpKy BOJIa MOXKET B OJTHUX CIy4dasX JOHUPOBATH MPOTOH, a B APYTUX —
aKLIEHTUPOBATb €70, TO €€ NHOIAA HA3bIBAIOT ... .

B3. DHeprus, BelAENAOMIAsACA IPU IPUCOEIUHEHUH TPOTOHA C MOJIEKYJION BOJIBI,
Ha3bIBACTCA ... .

B4. ... MbIIKHE HA OLIYNb, OAMHAKOBO U3MEHSIOT OKPACKY NHIMKATOPOB.

Yacrs C.
C1. IIpuBenute npuMepsl ypaBHEHUN PEAKIIMI B3aMMOIEUCTBUS KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOTHI C HEOPraHWYECKUMHU BELIECTBAMU (METAIJIaMU M HEMETAJUIAMM) U OJTHUM
Y3 OPraHUYECKUX BEIIECTB.
C2. CocTaBbTe ypaBHEHHUsI pEaKIUi MO LIETIOYKE MPEBPALLECHUI:

Nz - NH3 - NH4N03 - NH3 - CH3NH2 - [CH3NH3+]C1_
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8. JONOJHUTEJBbHOE OBECIHEYEHUE JUCIUIIJINHBI

MarepuaJbl JIEKIHOHHBIX 3aHATHI

Jlexknus Ne2:
OcHoBHbIE 3aK0HBI 001eil xuMun. Crexuomerpusi. XuMHYECKHUI IKBUBAJIEHT.
1. 3axon nocmosancmea cocmaea. Coomnowenue macce 2/1eMEeHm 08,

dopmupyrouwux oannoe coedunenue, NOCMOAHHO U He 3AGUCUM OM CROCODA NOJIYYEHU
IMO20 COCOUHEHUA.

2. 3akon kpamuvix omuowenuii. Y cranosien Jlaneronom B 1803r. B cayuae, kozoa
08a 21emenma 0opa3yom mexcoy coo0U HeCKOIbKO XUMUYECKUX COeOUHeHUll, mo2oa umeem
Mecmo OMHOWEHUEe MACCbl OOHO20 U3 JJIEMEHMO08, NPUX0OAUeecs 8 IMUX COeOUHEHUSAX HA
O00HY U MY Jice mMaccy 0py2020, Kaxk Heborvuux yeavix yucen. TakuMm o0pa3oM, AIEMEHTHI
CIIOCOOHBI BXOJUTh B COCTaB COCJUHEHHUM TOJNBKO B OINPEACICHHBIX MPOMOPIHSIX.
OTKpBITHE ATOTO 3aKOHA SIBUJIOCH TOJATBEPK/ICHUEM aTOMHOW TEOPUHU CTPOCHHS BEIIECTBA.
Toneko Temeps ugen M.B. JlomMoHOCOBa O CTpOSHMHM BELIECTBA MOJYYHJIA OIBITHOE
MOATBEPXKJICHUE, H pa3paboTka aTOMHO-MOJICKYJISPHOTO YYEHHUs TMOJydusia CBOE
JlaJbHEWIIee pa3BUTHE.

3aKOHBI TOCTOSHCTBA COCTaBa W KpATHBIX OTHOIIEHWH HE HOCAT BCEOOIIETO
XapakTepa, B OTJIWYMH, HAMpUMeEp, OT 3aKOHA COXPAaHEHHS MAacChl, OCHOBATEIHHOCTH
KOTOPOTO JOKAa3bIBACTCS OTKPBITUSIMU, CIETAHHBIMU TIOCIIE €70 YCTAaHOBJEHUs. J{eo B ToM,
YTO T1IOCJI€ OTKPBITUS M30TONOB TMOJY4YWJI TMOATBEpXkACHHE (AKT O TIOCTOSHCTBE
COOTHOIIICHUSI MEXIY MacCaMH 3JIEMEHTOB, 00pa3yIOIUX TJAaHHOE BEIIECTBO, HO TOJIBKO MPHU
YCJIOBUH MOCTOSTHCTBA M30TOIMMHOTO COCTaBa 3TUX AJIeMEHTOB. Tak, HarpuMep, TsKenas Bojaa
coaepxkut nopsanka 20% mo macce BOIOpOJa, TOorAa Kak OObIYHAs — TOJBKO OKoyio 11%.
3aKOH KPAaTHBIX OTHOIIEHUN HEMPUMEHHM H B ClIy4ae COSAMHEHHI MEepEeMEHHOTO COCTaBa,
oTkpbIThiX akagemukoM H.C. KypHakoBeiM B Hawane XX Beka (MpuUMep: OKCHUIbI TUTaHA
nepeMeHHOro coctaBa Ti10q 46.156 U T1019.20), @ TaKXKE B Cllydae, KOria MOJIEKYyJa BEIeCTBa
COCTOMT M3 OOJIBIIIONO YKCIIa AaTOMOB (HampumMep, yrieBoaoposl coctaBa CooHypo 1 CoiHyy).

3. 3aKkon 00véMHBLIX OmMHOWIeHUIl. JTOT 3aKOH B KadecTBE 0O00OILIEHHS BbIBEI
dpanmysckuit yuensiit ['eit-JIroccak (BTopoe Ha3zBaHUE 3aKOHA — «XUMUYECKUI»). O0béMbl
2a306, y4ACMEYIOWUX 6 AKMme XUMUUECK020 63aUMO0eiUCmEUs, OMHOCAMCA Opy2 K Opy2y
U K 00vémam odpazyrouuxcsa 2a3000pa3nplx npoOyKmoe peakyuu KaxKk Hebdoibuiue yevle
yucna. Tak, HanpuMep, IpU B3auUMOIeCcTBHH 2 00bEMOB Bofioposia u 1 o0bEma kucmopoa,
o0pasyrTcs 2 00bEMa BOISTHOTO Tapa.

4. 3axon Aeocadpo. YCTAaHOBIEH WTANbsSHCKUM ¢usukom Aporaapo B 1811
r. Odunaxogvle 00vembl NH00LIX 2a308, OMOOPAHHbBlE NPU OOHOU memnepamype U
00UHAKOBOM O0ABNEHUU, COOEPHCAm OOHO U modice Yucio moaexyn. Takum oOpa3oM, MOKHO
chopmMynupoBaTh TOHSATHE KOJIMYECTBA BEIIECTBA: | MOJIb BEIIECTBA COJEPKHUT YHUCIIO
YacTHUILl, PaBHOE 6,02*1023 (Ha3pIBaeMoOe MOCTOSHHOW ABOTaipo) WM COACPKUT CTOJBKO
MOJIEKYJI, aTOMOB, HOHOB, 3JEKTPOHOB WU JPYTUX CTPYKTYPHBIX €AUHUIL, CKOJBKO
Co/IepKUTCS aToMOB B 12r u3zorona yriaepoja ~“C. CrneacTBueM 3TOro 3aKoHa SIBISETCS TO,
4yro 1 Monb JMH000T0 raza 3aHuMaeT npu HopManbHbIX ycnoBusx (Po=101,3kI1a u Ty=298K)
00bEM, paBHbIN 22,41.

[Tog oTHOCHTENHHON AaTOMHOM MacCOW dJEeMEHTa IMOHUMAKT Maccy €ro aroma,
BRIDQXKCHHYI0O B AaTOMHBIX €IWHHUIIAX Macchl (a.e.M.). B KkadecTBe OTHOCHTEIHHOU
MOJICKYJISIPHOM MAacChl 3JIEMEHTa IOHMMAIOT MAacCy €ro MOJEKYJbl, BBIPAKCHHYIO B
aTOMHBIX €IMHHUIIAX Macchl. Macca 1 MOJb JaHHOTO BEIIECTBA HA3BIBAETCS €r0 MOJBHOMU
Maccoil (BbIpakaeTcs B T/Moib). OTHOCUTENIBHOM IUIOTHOCTHIO TEPBOrO Trasza Mo
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OTHOILIEHUIO KO BTOPOMY Ha3bIBAae€TCsl OTHOIIECHUE MAacCChl MEPBOrO ra3a K Macce TOTO Ke
00BbEMa BTOPOTO ra3a, B3ATOTO MPU OJHOU TEMIIepaType U OJJMHAKOBOM JIaBJICHUH.

[lox oxsueanenmom  snemenma MOHUMAIOT TaKO€ €ro  KOJIMYECTBO, KOTOPOE
coeuHsieTcs ¢ 1 MoOJeM aToOMOB BOJOpPOJAa WM 3aMEIIaeT TO K€ KOJIWYECTBO aTOMOB
BOJIOpOJa B XMMHYECKHX peakiusx. Macca 1 SKBHUBaJIeHTa dJI€MEHTa Ha3bIBaeTCs €ro
HKBUBAJICHTHONH Maccoi. OKBUBAJIGHT BOJOpoJa Oy BCerja paBeH 1, a SKBHUBAJICHT
KuciIopoa Dp=8.

yiE

DKBUBAJICHT AJIEMEHTA PaBEH: D,= O, tae: M — monbHas Macca snementa; CO —

CTETeHb OKHCIICHHS dJIEeMEHTa (BaJICHTHOCTh) B COCTUHCHHH.
Fit

DOKBUBAJICHT KHUCJOTHl PaBEH: D,= x, rae: M — MoibHas Macca KHCIOTBL, X —
OCHOBHOCTH KHCJIOTHI.

Fit

OKBHBAJICHT OCHOBaHMS paBeH: J,= ¥ , rome: M — MoJpHas Macca OCHOBAaHUSA; y —
KHCJIOTHOCTH OCHOBAHMUS.
yit
DKBUBAJICHT COJIU paBeH: J,= z* x, rne: M — MoJIbHasi Macca COJIM; Z — BaJIEHTHOCTh
KaTHOHA; X — KOJIMYECTBO aTOMOB KaTHOHA B COCIMHCHUH.
14

—_— E
IIpuMepsl: SKBUBAJIIEHT KUCIOPOAA pPaBeH: J,= 2 [-3KB; SKBUBAJECHT YrOJbHON

L
i 3|
kucinotrel HyCOj3 paBeH: Opypcoz= 2 r-3KB; JKBUBaJleHT efakoro Harpa NaOH pasen:
40 _4p UL s s
ONaoH= | I-3KB; SKkBUBaJIeHT xjopuaa kanbius CaCl, paBeH: Dcacpp= 2* 1 I-3KB.

3axon sxeusanenmos. Omuouienue macc (Ui 00bEM08) 83aUMO0elcm8VIOWUX Opye ¢
opyeom  eewjecme  NpAMO  HPONOPYUOHANbHO  UX  IKBUBANEHMHbIM  MACCAM
(06vémam). MateMaTHyecKku 3TO MOKHO 3aMKCaTh CIEAYIOLIUM 00pa3oMm:

A_m

% M2 rae D1,9,— JKBHBAJEHTH (PKBHBAJEHTHBIE MACCHI) JJIEMEHTOB; mi,M, —
peanbHbIe MacChl (HE MOJIbHBIC MAacChl) BEIIECTB, HAIPUMED B IpaMMax.

[TpubnmxeHHOEe 3HAYCHWE MOJIBHOM MacCchl aTOMOB  dJJEMEHTa  IO3BOJISIET
ONpENeNUTh npasuno Jononea u Ilmu: Amomuas menioémxocms OONLUUHCINGA NPOCHIbIX
seujecms 8 meépoom cocmosHuu nexcum 6 npedenax 22-29 Jic/(monv*K) [6 cpednem
oxono 26 Jic/(monws*K)]. OTcrona ciemyer, 4To pasenuB 26 Ha YACIbHYIO TEIUIOEMKOCTh
MIPOCTOTO BEIIECTBA, JIETKO OMPEETUTh MPUOINKEHHOE 3HAYCHIUE MOJIBHOW MacCchl aTOMOB
COOTBETCTBYIOIIETO DJICMEHTA.

[ToHsiTHE BalE€HTHOCTHM BO3HUKIO B XUMUU B cepenuHe 19 Beka. J[.MI. Menneneen
YCTAaHOBUJI CBSI3b M@Ky BaJCHTHOCTHIO 3JIEMEHTA U €r0 TOJOKEHHUEM B MEPUOAMYECKOU
cucteme. Barenmuocms snemeHma — 3mo CNOCOOHOCMb €20 aAMmoOMO8 COCOUHAMbCS C
opyeumu amomamu 6 onpedeiénHvlx coomuoutenusx. CnocOOHOCT, aTOMOB JIaHHOTO
DJIEMEHTA COCIUHATHCS JPYr C APYrOM WIH C aTOMaMH JPYyTUX JJIEMEHTOB MOXET
BBIPAXKATBCA W JPYTHMH CIOCOO0AMH — KOBAJIEHTHOCTHIO (YHCIO XUMUYECKUX CBSI3CH,
o0pa3yeMbIX aTOMOM JaHHOTO COCJWHCHHUS) WA KOOPAWHAIIMOHHBIM YHCIOM (YHUCIIO
ATOMOB, HETIOCPEJCTBEHHO OKPYKAIOIINUX JTAHHBIH aTOM).
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JINCT
U3MeHEeHuH pabodeil yueOHO# TporpaMMBbl IO TUCIUTUIMHE
I/1.02 Xumusn

I[OHOJIHGHI/IH N U3MCHCHU, BHOCUMBIC B pa60qy}0 ImporpaMmMy JUCHHUIIIIMHBI

OcHoBanus BHecenus | Pazgen PI1/], B koTopsIii Conep:xaHre BHOCUMBIX
JIOTIOJTHEHU U BHOCSITCSI U3BMEHEHUS JOTIOJTHEHU W, U3MEHEHU N
VU3MEHECHUN

[Ipennoxxenue

paboTtomarens

[Ipennoxenne

COCTaBHTEIIA

IPOrpaMMBbl

[Ipuobperenue, Paznennt No2.4.5 u Ne5 OOGHOBICHUS TIEPEUHS
u3JlaHue aureparypsl, | IlepeueHb ocHOBHON 1 JIUTEpaTypsl
OOHOBJICHHE MEPEYUHS U | IONOJHUTENIbHON yueOHOU

conepkanus ObC, 6a3 | nureparypbl

JTAHHBIX

CocraButenb: MpenoiaBaTeb E. IO. ITaBnoBa

VTBepkIeHAa Ha 3acelaHud MPEIMETHOW (IHUKIOBOH) KOMHCCHH MATEMaTHUCCKUX W
€CTECTBEHHOHAYYHBIX AUCHUILUIMH MPOTOKOa Ne 10 ot «27» mas 2020 1.

3aM. qupekropa o YP ¢unuana 0G4~ T.A. Pe3yHeHKo
g «27» mas 2020 .
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CEC7/ /177 JI. T. Cokonosa
«27» mas 2020 1.
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