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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM TUCHUTIINHBI

1.1. Obracmo npumenenus npumepHoll NPOZPaAMMbL

Pabouas mnporpamma ydeOHor mucrurimabl [1J[.02 Xumus sBAsSETCS YacThIO
OCHOBHOH TmpodeccnoHanbHOW 00pa30BaTEIbHONM MPOrpaMMONW B COOTBETCTBHH  C
@denepanbHBIM TOCYIAPCTBEHHBIM 00pPa30BaTENbHBIM CTAHJIAPTOM CpPEIHEro (TOJIHOTO)
oOmero obpazoBanus U deneparbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
(manee ®I'OC) no cnerumanbroctu CIIO mist cnenmanbHocTr 35.02.12 CagoBo-niapkoBoe u
naHAmadTHOE CTPOUTENLCTRO.

B ocHoOBe yueOHOW TUCIUTUIMHBI JIS)KHUT YCTAHOBKA HA (HOPMHUPOBAHUE y 00yIaeMBIX
CUCTeMbl 0a30BbIX MOHSITHM M MpPEACTABIEHUH O COBPEMEHHOM €CTeCTBEHHOHAaY4YHOMH
KapTUHE MHUpaA, a TaKKe BBIPAOOTKA yMEHHH NPUMEHSATh TOJNyYeHHBIC 3HAHUS, KaKk B
npo¢ecCHOHAIBHOM AESITeNbHOCTH, TaK U JUISl PEIICHUS )KU3HEHHBIX 3a/1a4.

B xumum QopmMupyorcs MHOTHE BHUIBI JCATEIBHOCTH, KOTOpPhIE WMEIOT MeTa
npeaMeTHBIN xapaktep. K HUM B epByro ouepesib OTHOCSATCS: MOJIEIUPOBAHUE OOBEKTOB U
MPOIIECCOB, TIPUMEHCHHWE OCHOBHBIX METOAOB II03HAHUS, CHUCTEMHO-UHGOPMAITMOHHBIN
aHanmu3, (QopMmynHpoBaHWE THUIOTE3, aHANW3 U CHUHTE3, CpaBHEHUE, 0000IIeHue,
CUCTeMaTH3allus, BbISBICHUE MPUYUHHO-CICJACTBEHHBIX CBs3el, TIOUCK aHAJOIOB,
yrnpaBiieHHe OOBEeKTaMH U TpoleccaMy. Ta JUCIUIUIMHA I[03BOJSIET ITO3HAKOMHTH
yyalmxcs ¢ HaydYHbIMM METOAaMH MO3HAHHWS, HAYYUTh UX OTIMYATh TUIIOTE3y OT TEOPHUH,
TEOPUIO OT SKCIIEPUMEHTA.

XuMHST UMEET O4YeHb OOJIbIIIOE M BCEBO3PACTAIOIIEE YHUCIO MEXKIUCIUIUTMHAPHBIX
CBs3€H, TpWYeM Ha YypOBHE, KaK MOHATHHHOIO ammapara, TaKk W HHCTPYMEHTapHs.
Cka3zaHHOE TIO3BOJISIET pacCMaTpUBaTh OMOJOTHI0 KaKk MeTa JUCHUIUIMHY, KOTopas
MPEIOCTABISICT MEKIUCITUTUTMHAPHBINA SI3BIK JIJIST OTIMCAHMS HAYYHON KapTHHBI.

1.2. Mecmo yuebnoit Oucyuniunvt 6 CMpYyKmype npozpammol HOO20MOBKU
CReYUAaIUCmOo8 CPeOHezo 36eHa

Juctumimaa «XuMus» BXOJIUT B 0a30BbIM yueOHBINM 1K (0OmieoOpazoBaTenbHas
MOATOTOBKA, MPOGUIHHBIC JUCIUTLINHBI) IIPOTPAMMBI TIOJITOTOBKH CIICIIHAIUCTOB CPETHETO
3BCHA.

1.3. I]eau u 3a0auu yueoHou oucyuniunsl
Coneprxkanue nporpaMmMbl HAIPABJICHO HA TOCTUKEHUE CIAEAYIOINX Yelel.

e  (QopmupoBaHHe Yy OOYy4YAIOUIMXCS YMEHHS OIEHHBATh 3HAYMMOCTb XHUMHUYECKOTO
3HAHMS IS KaXA0I0 YEJIOBEKa;

e  (opMupoBaHuE y 00yHarOUIMXCA LEIOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMUHU
B CO3/IaHMM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

e  yMeHHS OOBACHATH OOBEKTHI W MPOLECCHl OKPYXKAIOUIeH JIeCTBUTENbHOCTH:
MPUPOJHOM, COLMAIBHOW, KYJbTYPHOM, TEXHUYECKOW CpeIpl, HCHOJb3Yys s OSTOr0
XUMHUYECKUE 3HAHUS;

e  pa3BuTHE Yy OOydYaromMXCsl YMEHMH pa3inyarh (aKkTbl U OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJBI, BUJAETh HX CBSI3b C KPUTEPUSIMH OLEHOK M CBSI3b KPUTEPHUEB C
OTIpPEICNIEHHON CHUCTEeMOW IEHHOCTeH, (GopMynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MTO3ULINIO;

e  mpuoOpeTeHHe OOYYaIOIIMMUCS OIBITa PA3HOOOPA3HOM AEATENbHOCTH, TO3HAHUA U
CaMOIIO3HAHMS;

®  KIJIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAYEHUE ISl PAa3IMYHBIX BHUIOB
JESATENIbHOCTH (HABBIKOB pEHIEHUS] NpoOJeM, NMPUHATUSA PEIICHUH, NMOMCKA, aHalu3a U



oOpabotku  wHPOpMAlMKM, KOMMYHUKATHBHBIX  HABBIKOB, HABBIKOB  HU3MEPEHHIA,
COTPYJIHUYECTBA, 0€30M1aCHOT0 OOpaIlleHUs C BEUIECTBAMHU B TOBCEAHEBHOM KU3HN).

OcBoeHue coiepx aHusi y4eOHON JUCHUILTUHBI «XUMHUs» 00€CTICUNBAET JOCTHXKCHUE
CTYJEHTaMH CIEAYIOIUX Pe3yIbTaTOB:

JAUYHOCHMHbBIX:

— YyBCTBO TOPAOCTH U YBAXEHUA K HCTOPUU U JOCTIIKEHHUSIM OTEUECTBEHHOM
XUMHYECKOM HAyKM; XUMHUYECKM TpaMOTHOE TMOBeAeHHMEe B mpodeccuoHanbHOU
JIESITEIIBHOCTH M B OBITY TIpU OOpaIieHUH ¢ XUMUYECKUMHU BEIICCTBAMHU, MaTepuaIaMu |
MPOLIECCaMU;

- TOTOBHOCTh K TIPOJOJDKEHHMIO OOpa30BaHWS M TIOBBINICHUS KBalW(UKAUU B
n30paHHOM mNpodecCHOHATbHOW  JESTENTbHOCTH UM OOBEKTHBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIIETEHIIUN B ATOM;

- YMEHUE HCIMOJb30BaTh JOCTIKEHHS COBPEMEHHOM XMMHYECKOW HayKd U
XUMHYECKUX TEXHOJOTUH ISl TIOBBIIICHHUSI COOCTBEHHOTO MHTEIUICKTYAIbHOTO Pa3BUTHS B
BBIOpAaHHOI MPOPECCUOHATIBHOMN IeATEeIbHOCTH;

Memanpeomemublx:

—  HCIMOJb30BAaHUE PA3IUYHBIX BHUOB TMO3HABATEIBHON JEATEIHHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHbIX ONepaluuid (IOCTaHOBKU 3a/1auM, (POpMYIHpPOBaHUS TUIIOTE3, aHAJIM3a U
CUHTE3a, CpaBHEHUS, 000OIICHUS, CHCTEMATU3aI[UH, BBISBICHUS! IPUYMHHO-CJICICTBEHHBIX
CBsI3€l, TOMCKA AaHAJIOroB, (OPMYITMPOBAHHUS BBIBOJOB) I PEIICHUS MOCTaBICHHOMN
3a/laud, NPUMEHEHUE OCHOBHBIX METOAOB IMO3HAHUS  (HAOJIONEHHUS, HAYYHOTO
AKCTIEPUMEHTA) U1 U3YyYEHUsl Pa3IMYHbIX CTOPOH XMMUYECKHX OOBEKTOB M IMPOLECCOB, C
KOTOPBIMHU BO3HHKAET HEOOXOAMMOCTh CTaJIKUBATHCS B MPo(eccruoHanbHOU chepe;

—  HCIOJB30BAaHUE PA3TUYHBIX UCTOYHUKOB IS TTOJIYYCHHS] XUMHUECKOU HH(pOpMAIIUH,
YMEHHE OIIEHUTh €€ JOCTOBEPHOCTh [UJISl JIOCTHIKEHHUS XOPOILIUX pEe3YJIbTaTOB B
npodeccruoHanbHoi chepe;

npeomemmHuix:

- c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MECT€ XUMHUHU B COBPEMEHHOW Hay4YHOU
KapTUHE MUPA; IOHUMAHUE POJIU XUMHUH B (POPMUPOBAHUU KPYro3opa U (HyHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs MPAaKTHUYEeCKUX 3a/1ay;

- BJIQJICHWE OCHOBOTMOJATAIOMIUMHI XUMUYECKUMHU MTOHSTUSIMU, TEOPUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOW;
- BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YyHOTO MO3HAHMS, MUCHOJIb3YEeMbIMH B XUMHH:
HAOIOJICHHEM, ONMUCAHHEM, W3MEPEHHEeM, OJKCIEpPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSICHATH PE3yNbTaThl MPOBEACHHBIX OIBITOB M JIeJaThb BBIBOJBI, TOTOBHOCTH U
CIIOCOOHOCTH TPUMEHSITh METO/IbI TTIO3HAHUS TP PEIICHUH MPAKTUYECKUX 3a/1a9;

- chOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OIEHKH M MPOU3BOJIUTH
pacydeThl N0 XMMHUYECKUM (opMyJiaM U ypaBHEHUSM;

- BJIQJIEHHE TMpaBWJIAMH TEXHUKU OE€30MacHOCTH MPHU MCHOJIB30BAaHUU XUMHUYECKUX
BEILECTB;

- chOpMUPOBAHHOCTh COOCTBEHHON TMO3HIIMM [0 OTHOLIEHHWI0O K XUMHYECKOU
“H(pOpMaLIUH, MOTYy4aeMON U3 pa3HbIX HCTOYHUKOB.

B nporpammy BKIIFOUEHO coJiepikaHKe, HAllpaBJICHHOE Ha (POPMHUPOBAHUE Y CTYJEHTOB
KOMIIETCHIIUHM, HEOOXOMMMEBIX i1 KadecTBeHHOro ocoeHmst OIIOIT CIIO na O6ase
OCHOBHOTO o00miero oOpa3oBaHHUA C TIOJIYYEHHEM CpEeIHEero oomero ooOpa3oBaHUS;
MporpaMMbl  TIOATOTOBKH  KBATM(UIMPOBAHHBIX Pab0OYMX, CHyXKallUuX, MPOrPaMMBbl
noAroToBku crneruaiuctoB cpennero 3seHa (IIKPC, [ITICC3).



1.4. Ilepeuenv naanupyemwvix pe3yibmamog o0OyueHus no oucyuniuHe (nepeueHs

dopmupyemvix Komnemenyuii).
He npenycmoTpensl

2. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIHUTIJINHBI

2.1. Obvem yuednoui oucyunaunsl U 6uObl y4eOHol padomul

Buj yueOHoi padoThl

Oovem uacoes

MaxkcuMaJibHasi ydeOHasi Harpy3Ka (Bcero) 162
Oosi3aTennbHas ayIMTOPHAsA yuyeOHas HArpy3Ka (Bcero)
B TOM YHCJIC:
3aHATHUS JCKIIMOHHOTO THUTIA 62
TIPAKTUICCKHEC 3aHATHS 30
1a00paTOPHBIC 3AHSITH 16
CamocTosiTesibHas padoTa o0yuarwiuierocs (Bcero) 54
IIpoMe:kyTOuHasi aTTecTalus 9K3aMeH
2.2. Cmpykmypa oucyuniunl
KosmnyecTBo
ayJIUTOPHBIX YacoB Camocros
IpakTu4e | -TeabHasi
HaumeHoBaHue pa3ienoB U TeM Bcero Teopernu CKHe U padota
eckoe JaGopaTo | cTyAeHTa
o0y4enne p-HbIe (4ac)
3aAaHATUA
Pasnea 1. O01asi M Heopranmyeckasi XuMHsl 80 28 24 28
Tema 1.1 OcHOBHBIE TOHITHS U 3aKOHBI 8 6 2
Tema 1.2 Ileproanyeckuii 3aKOH U NEPUOINYECKAS
cuctema xuMuueckux anementoB J[. 1. Menpaeneena. 12 4 4 4
CtpoeHune aToma.
Tema 1.3 Crpoenue BemecTsa 14 3 5 6
Tema 1.4 Bopa. PacTBopbl. DneKTpoauTHYECKas 11 4 3 4
JTUCCOIIHAIINS
Tema 1.5 Knaccudukanus HeOpraHUIECKUX 12 4 4 4
COEJIMHEHUI 1 UX CBOWCTBA
Tema 1.6 Xumuueckue peakiyu 12 4 4 4
Tema 1.7 MeTanibl 1 HEMETAILIbI 11 3 4 4
Pa3znen 2. Opranunyeckasi XuMus 82 34 22 26
Tema 2.1 OcHOBHBIE IOHATHS OPraHUYECKON XHMHUH 16 9 2 5
Y TEOPHS CTPOCHHSI OPraHUYECKUX COCTMHEHHM
Tema 2.2 YrneBonopoasl U UX IPUPOTHBIC 99 8 7 7
VMCTOYHUKU
Tewma 2.3 Kucnopoacoaepxaiiyue opraHnIecKie 29 8 7 7
COEJIMHEHUS
Tema 2.4 AzoTcoaep:kaliye opraHu4ecKue 29 9 6 7
coenuuenus. [lonmmmepnl
Bcero no qucuuniinne 162 62 46 54




2.3 Temamuueckuit nian u cooepicanue yueoHou OUCYUNIUHbL

HanmenoBanue Coaep:xkanue yueOHOro MaTepuaja, NpakTuieckue padoTbl, O6bem | YposeHb
pa3aesioB M TeM | caMOCTOsITeJIbHAsi padoTa 00yUyalomuxcs, KypcoBasi padora (ecju HacoB | OCBOCHHA
NpeAyCMOTPEHA)
1 2 3 4
Pasnea 1. OOmas u HeOpraHmveckKass XUuMHs 80
Tema 1.1 Coaepsxanne yueOHOr0 MaTepHuaJia 6
OcHoBHBIE 1| Mukpomup 1 MakKpOMHUp 2 2
MOHATHS U 2| OCHOBHBIC TOHSTUSI XUMHHU 2
3aKOHBI 3| OcHOBHBIE 3aKOHBI XUMUHU 2
CamocTrosiTesbHAs padoTa 00y4yarouuxcs 2
CocraBneHue  IJOCcapus: BemectBo. Atom. Monekyna. 2,3
Xumuueckut anemeHT. Ausmorponus. IIpocTeie W CHOXHBIE
BemiecTBa. KadecTBEeHHBIH M KOJMYECTBEHHBI COCTaB BEIICCTB.
Xumuueckue 3Haku U (Qopmyiabl. OTHOCHTEIbHBIE aTOMHas U
MoJlekyIsipHast Macchl. KommuectBo BemiectBa.  CTexuomerpws.
3aKOH COXpaHEHHWS MacChl BEIIECTB. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTB MOJICKYJIIPHOH CTPYKTYpPHL. 3aKOH ABOTraipo
Tema 1.2 Coaepsxanne yueOHOr0 MaTepHaJa 4
Ilepuopnyeck | 1) Tlepnoanyeckuii 3aK0H 2 2
Wil 32KOH U 2| Ctpoenue atoma 2 2
nepuoauyecka | Jlpaktnuyeckue (1a0opaTopHbIie) paéoThl 4
A1 CHCTEMa 1| Ilepnoanueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB 2
XUMHUYECKUX 2| Ctpoenue aToMa ¢ ucrosibzoBanreM tabuisl /1. M. Menneneea 2 2,3
diemenToB JI. [ CamocrosiTenpnas paGora oBydaromuxcs
u. [ToaroroBka TOMOJHUTEIBHOTO MaTepHaa 1o TeMaM (Ha BBIOOD):
Menneneesa. | (Coppemennas GopMyaupoBka IIepHOIHYECKOro 3aKOHA, 4
Crpoenue «3nauenue Ileproanyaeckoro 3axona u Ilepuoanueckoi cucTeMbl
aToMma. XUMHYECKHX d1eMeHToB J[. Y. MenieneeBa Ui pa3BUTHS HAYKH
MOHUMAHUSI XUMHUUECKON KapTUHBI MUPa»
Tema 1.3 Coaepsxanne yueOHOT0 MaTepuaJia 3
Crpoenue 1] Ctpoenne BemecTpa 3 2
BellecTBa IIpakTuyeckue (J1aGopaTopHbie) padoThI S
1| Xumuueckue cBs3u 3 2,3
2| ArperaTHbIC COCTOSHUS BEIECTBA 2
CamMocTosiTeIbHAsI PA00TAa 00y4aAIOIINXCSA 6
CocraBlieHuEe KOHCIICKTOB «YHMCTBIE BEIIECTBA U CMECH,
«JlucnepcHple CHCTEMBD)
Tema 1.4 Conepxanue y4eGHOro MaTepuaJa 4
Boaa. 1| Bona. PactBopst 2 2
PactBOpHBI. 2| DIeKTPOIUTHYCCKAS TUCCOIIHAITHSI 2 2
JuekTpoauTH | [IpakTHyecKue (JJa0opaTopHbIe) padoTh 3
"ecKas 1| IIpuroToBnenne pacTBOpa 33JaHHON KOHIIEHTPAITUH 2
auccouuanmd | 2| Oyuctka BOABI 1 2,3
CamocrosiTesibHast pad0oTa 00y4ar0IHUXCS 4
CocraneHue TaOIuIEl: « BHIIBI pa3MHOKEHUS
Tema 1.5 Conepxanue y4eGHOro MaTepuaJa 4
Kaaccuduxay | 1| KuciaorTs! u OCHOBaHUS 2 2
us 2| Conu 1 OKCUIBI 2 2
Heopranu4yeck | Ilpaktuyeckue (1adopaTopHbIie) padoThl 4
HX 1| I'maponu3 coreli pa3IMIHOTO THIIA 2
CoOeJMHEHMI M | 2| [lcrbITaHie PacTBOPOB MIEIOYCH HHIHKATOPAMH 2 2,3
X CBOHCTBA CamocrosiTeibHast patoTa 00y4ar0ImHXCst 4
CocraBiieHue CpaBHUTEIbHOM Ta0uIbl « CBOWCTBA KUCIIOT,
OCHOBaHMHe, COJIEH U OKCHJIOB»
Tema 1.6 Conepxanue y4e0HOro MaTepHaJa 4
XumMnuyeckue 1] Xummueckue peakiuu 2 2




peakuuu

2| Ilpu3Haku 00IIEro U Pa3IMIHOTO B TUIIOJIOTHU PEAKIIUH JIIIs
HEOPraHM4YEeCKON U OPraHuYeCKON XUMUU

IlpakTuyeckne (J1adopaTopHbie) padoThl

I

1| Pemenne 3a7a9 Ha XUMHUYECKUE PEAKITHH

N

CaMocTosiTeqIbHAsE padoTa 00y4yaomuxcs
KoHucnekT no teme: « [Ipon3BoacTBO aMMuaka: ChIpbe, anmaparypa,
HAY4YHBIC IIPUHIMUIIBD)

Tema 1.7

Conepxanue y4e0HOro MaTepuaJa

MeTaJLIbI H

1| Meramist

N

HEMETAJNJIbI

2| Hemeranisl

IIpakTuyeckue (1a6opaTopHbIE) PpaGOTHI

1| Pacno3zHaBaHue py[ skene3a

2| Pemrenue OKCIICPUMCHTAJIbHBIX 3a1a4

CaMocTosiTesqibHAs padoTa 00y4aromuxcs
Cocrasnenue npesenraunu «Kopposus MeTaioBy

AINPN RPN

Pasnean 2. Opr

AHUYECCKadA XUMHUSA

Tema 2.1

Conepxanue y4e0HOro MaTepuaJa

OcHOBHbBIE

1| OcHOBBI OpraHNYECcKON XUMHUHU

NMOHATHUHA

2| CTpoeHre OpraHMIEeCKIX COSAMHEHUHN

N

OpraHMYecKoi
XHUMHUH U
Teopus
CTPOeHHus!
OpPraHuYecKUux
COeIMHECHUH

3| Xumuueckoe CTPOCHHUEC KaK NOPAOOK COCANMHEHNSA aTOMOB B
MOJICKYJIBI TTO BAJICHTHOCTHU

NWIN(©

4| Knaccugukaiys OpraHn4ecKux BEIIeCTB

IIpakTHyeckne (1adopaTopHbie) padoThI

1| M3roToBiieHne Mojieniel MOJIEKYJ OPraHUYECKUX BEIIECTB

CamocTrosiTesibHast padoTa 00y4arouXCs

Cocrasnenue Tabmuipl « CpaBHEHHE KiTacCU(BUKAITIN COSTUHEHUH 1

KJaccuuKaimuy peakimii B HEOPraHUIeCKON U OpraHUuecKoi
XUMUM»

GININ|N

2,3

Tema 2.2
Yraesogopoa
bl U UX
NPHUPOIHbIE
HCTOYHUKH

Copaep:xaHue yueOHOro MaTepuaja

1| AnxaHbl. AJIKEHBI

2| /lneHsl ¥ KayuyKH

3| ApeHbl. ATIKUHBI

4| IlpupoaHble HICTOYHUKH YTICBOAOPOIOB

IIpakTnueckue (iabopaTtopHbie) padoThl

1| O3HakoMJICHHE C KOJUICKIIUEH 00pa3iioB HETH U MPOITYKTOB €
mepepadoTKH

NININININ|N 0O

2| O3HaKOMIIEHHE C KOJUIEKIHEeH KayqyKoB 1 00pa3iamMu U3JIeui u3
PE3UHBI

w

ITpupoiHBIE HCTOYHHUKH YIVIEBOAOPOAOB. 3yueHue CBOMCTB U
IPUMEHEHUE

CaMocTosiTeIbHAsI PA00TAa 00y4YaIOIINXCS
[NoaroToBKka HOMOJHUTEILHOTO MaTepHaia Imo TeMaM (Ha BhIOOp):
«AJKEHBD», « ATTKaHBD, «JIMEHBI ¥ KayUyKm», « AJTKHHBD, « APEHBI»

Tema 2.3
Kucaopoacone
pikamme
opraHuveckKue
coeIuHeHus

Conepxanue y4e0HOro MaTepuaJa

1| Cruptel. eHon

2| Amppernnpl. KapOOHOBBIE KHCIOTHI

3| Cnosxuble 3)UpBI U JKHUPBI

4| VrieBobl

N N

IIpakTuueckue (1abopaTopHbie) padoThl

1| KauectBenHnas pCaKya Ha Kpaxmall

2| PacTBOpeHue rauiepruHa B BOJAC U B3aUMOJICHCTBHE C
ruapokcuaom menu (11).

NINININNININ| 0

3| CBoiicTBa yKCYCHOM KHMCJIOTBI, OOIIHE CO CBOHCTBAMMU
MHHCPAJIBbHBIX KUCJIOT

w

CamocrosiTesibHast pad0oTa 00y4al0IHUXCS
CocCTaBUTh CPAaBHUTENBHYIO XapaKTEPUCTUKY CIMPTOB M KHCIIOT

2,3

Tema 2.4

Conepxanue y4e0HOro MaTepuaJa

A3oTcoaep:xa

1| AMUHBI. AMUHOKHCIIOTBI
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mue 2| benxu. [lommmepsl 2 1
opranndeckue | 3| [lmacTmaccer 2 1
coeIMHeHHus. 4| BoyiokHa, X KJITaCCHU(HUKAITHSI 3 1
Mommmepnr IIpakTHyeckne (J1adopaTopHbIie) padoThI 6
1| Pacno3naBaHue riacTMacc ¥ BOJIOKOH 2
2| Jenatypauus pactBopa Oefka KypHHOTO SiIa CIUPTOM, 2 2,3
PacTBOPAMHU COJIEH TSKENBIX METAJUIOB U ITPU HArPEBaHUU.
3| Pemenne sxcnepuMEHTANBHBIX 32124 Ha HICHTH()UKAITIIO 2
OPraHUYeCKHUX COECAUHEHUN
CamocTrosiTesibHast pad0oTa 00y4ar0IUXCS 7
[ToaroroBka k auddepeHIMpOoBaHHOMY 3a4€Ty 10 BOIIPOCaM
HUTOI'O: | 162
2.4. Cooepicanue pazoenos OucCUunIUHb
2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA
Ne HaumeHoBanue Copep:xaHue pa3aeia dopma
o\ pa3nena TEKYIIEro
KOHTPOJIst
1 Mukpomup u  Makpomup. BemectBo. Atom. Mornekyna. vV, T,P
Xumuyeckuit snemeHT. Amnorpornus. Ilpoctele W cioKHBIE
BeniecTBa. KauecTBEHHBIH U KOJIMYECTBEHHBIH COCTAaB BEIECTB.
Oo6mas u Xumuyeckue 3Hakn U (Gopmynsl. OTHOCHTENIBHBIE aTOMHAs |
HeopraHuveckasi | MOJEKy/IsipHas Maccel. KonndecTBo BemiecTBa. 3aKOH COXPaHEHUS
XUMUS Macchl ~ BEHIECTB. 3aKOH IOCTOSIHCTBA  COCTaBa  BEILECTB
MOJIEKYJISIPHOM CTPYKTYpHI. 3aKOH ABOTAaJPO M CIEACTBUS U3 HETO.
Otkpertre  JI. WM. Menpeneessiv  [lepmommueckoro  3akoHa.
[epuoauveckuit 3akoH B ¢dopmymuposke JI. 1. Menzeneea.
[Mepronuyeckast TabnuIa XUMHUYECKHX 3JIEMEHTOB — rpaduiecKkoe
0TOOpakeHHE MePHOANIECKOro 3aKoHa. VIoHHas XuMu4yecKasi CBsI3b.
KoBanenrtnas XUMHYCCKast CBs3b. Mertammyaeckas CBs3b.
ArperaTtHple COCTOSHUSI BEIIECTB M BOJOpOJIHAs CBsi3b. Bopna.
PactBopel.  PacTtBOopeHme. DneKTpoJUTHYECKas  JUCCOIMALUS.
KucinoTsl u ux cBoiictBa. OcHoBaHHS U UX cBoiictBa. Conu M HX
cBoiictBa. Okcunpl U UX cBoiictBa. Kiaccuduranus XUMHUYECKUX
peakuuii. OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakiuuu. CKOpoCcTh
XAMHUYECKHX peaknuii. OOpaTMMOCTh XHMHUYECKHX PEaKLUH.
Mertamnel. Hemeramsl
2 Opranuyeckas IIpupoHblE, HCKYCCTBEHHBIE W CHHTETHYECKHE OPraHUYECKUE vV, T,P
XUMUS BEILECTBA. CpaBHenue OpraHUYEeCKUX BEILECTB c

HEOpraHM4ecKuMHU. BajaeHTHOCTb. XHMHUECKOE CTPOCHHE Kak
MOPSIIOK COEIMHEHUS] aTOMOB B MOJIEKYJbl 110 BAJEHTHOCTH.
Knaccudukarpsi OpraHMYECKHX BEIIECTB. AJIKaHBI. AJIKCHBI.
Anxunbl. [luensl. Kayayku. Apenst. IlpupomHble HCTOYHHKH
yrieBonoponoB. Cruptel. @Denon. Anbperuasl. KapOonosble
kuciaoTel. CrioxkHble 3(UPBI M KUPBL.  YTIICBOIABL. AMUHBL
AmuHokucnotsl. benku. [onumepst. [lnactmaccsl. BosokHa.

[Tpumeuanue: T — rectupoBanue, P — Hanucanue pedepara, Y — ycrubid onpoc, KP — koHTponbHas paborta

2.4.2. 3aHATHSA CEMMHAPCKOI0 THIIA

He npenycmoTpensl
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2.4.3. [IlpakTnyeckue u JadopaTropHbie 3aHATHSA

®opma
Ne HammeHoBaHMe pa3jieia HaumeHoBaHHe NPAKTHYECKHUX U JJA0OPATOPHBIX padoT TEKYLIEero
KOHTPOJIsI

1. |Pa3pex 1. Ilepnonndeckas cucreMa XMMUYECKHX JJIEMEHTOB

Oo6was u Crpoenne aToma ¢ ucrosb3oBanneM Tabmuis [ M. Menneneesa
HeopraHuveckast XHUMHUUYECKUE CBA3U

XumMus ArperaTHble COCTOSHHS BEIlleCTBa

IIpurotosieHne pacTBOpa 3aJaHHON KOHIICHTPALUH

OuncTKa BOJBI v, JIP, I1IP
I'upposns coliell pa3iuyHOro Tuma

VcnpiTanue pacTBOPOB LIEJI0Yed HHAMKATOpaMHU
Pemenne 3a1a4 Ha XUMHYECKHE PEAKIIUU
Pacnio3naBanue pyn xemnesa

Pemenne sKkcrieprMeHTAIBHBIX 33034

2. |Pasnmea 2. M3rorossieHrne Mojiesiei MOJIEKYJl OPraHUYECKUX BEIIECTB
Opranuyeckas xumus |O3HaKOMJICHHE ¢ KOJUICKIIMEH 00pa3iioB He(TH U MPOIYKTOB €€
nepepadoTKU

O3HaKOMIIEHHE ¢ KOJUIEKIHEH KaydyKOB U 00pa3naMy H3IeIAi 13
pe3uHBbI

IIpupoaHble UICTOYHUKY YTIEBOAOPOAOB. V3yueHue CBOMCTB U
TIpUMEHEHHE

KagecTBeHnHast peakuus Ha KpaxMal

PacTBOpeHnme rameprHa B BOAE M B3aNMOICHCTBHE C THAPOKCUIOM v, JIP, ITP
memu (ID).

CBOICTBa YKCYCHOM KHCIIOTHI, OOIIKE CO CBONCTBAMU MHHEPATHHBIX
KHCJIOT

Pacno3HaBanue mracTMace M BOJIOKOH

Jenarypanus pactBopa 6enka KypuHOTO SiIla CHUPTOM, paCTBOpPaMHU
COJICH TSKEITBIX METAJUIOB U IIPH HATPCBAHUU.

Perrenune 3kcriepuMeHTANBHBIX 33724 HA UICHTH(PHUKALUIO
OpPraHMYeCcKUX COETMHEHUMN

2.4.4. ConepxaHue caMOCTOATEJIbHON PadoOTHI

Temamuxka pegepamos

buorexnonorus n renHas nHxxeHepus — TexHosornu XXI Beka.
HanorexHosiorus kak IpuOPUTETHOE HAIIPABICHUE PAa3BUTHUS.
CoBpemMeHHbIE METO/1bl 00€33apaKUBAHMSI BOJIBI.

Kuznp u gesarenpHocth . . Menneneena.

Hcnons30BaHue paliOaKTUBHBIX H30TOIIOB B TEXHUYECKUX LIEIIAX.
PeHTreHoBCcKOE U3IIydeHHE U €T0 UCIIOJIB30BAHUE B TEXHUKE U MEIUIIMHE.
OxpaHa OKpy»Karolen cpelibl OT XMMUYECKOTO 3arpsi3HEHHUS.
PactBOpbI BOKpyr Hac.

[ToBapeHHas CONb KaK XUMUYECKOE CHIPhE.

10 YrieBoaopoaHOe TOIUIMBO, €T0 BUbI U HA3HAYCHHE.

CoNoORWMNE

11.CuHTeTnuecKkne KaydyKu: HCTOpUsl, MHOTr00Opa3ue U MepCrieKTUBHI.
12.HedT1hb 1 ee TpaHCTIOPTUPOBKA.
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2.4.5. IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecCleYeHUs ISl CAMOCTOATEJILHOM padoThl
00y4aKIIMXCH M0 AUCIHUILINHE

CamocrodarenbHas pabora oOyyaroluxcs sBIsSeTCS BakHeWmed ¢opmoil ydeOHO-
MO3HABATEJILHOIO MPOIIecca.

OcHOBHas 11eJb CaMOCTOSITEILHON PabOThl MIPH U3YYEHUU NUCIHUIUIMHBI — 3aKPETHUTh
TEOPETUYECKUE 3HAHUS, MOTYICHHBIC B XOJI JICKIIMOHHBIX 3aHATUHN, a TaKke cHOpPMHPOBATH
MPAKTUYECKHE HABBIKU TOJITOTOBKH B 0071aCTH OMOJIOTHH.

CamocrosTenbHast paboTa B IPOLIECCE OCBOCHUS AUCITUTUIMHBI BKITIOUAECT:

- U3y4Y€HUE OCHOBHOM U JOTIOJIHUTENBHOM INTEPATYPHI IO KYPCY;

- CAMOCTOATEJILHOE N3yYEHHNE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);
- paboTy € INEKTPOHHBIMH Y4EOHBIMU PECYPCaMU;

- U3y4YCHHUE MATEPHUAJIOB NMEPUOIUIECKON TTeUaTh, MHTEPHET PECYPCOB;

- IOJTOTOBKY K TECTUPOBAHUIO;

- IOJTOTOBKY K MIPAKTUYECKUM U JaOOPATOPHBIM 3aHSATHUSM,

- CAMOCTOATEJIbHOE BHITIOJIHEHUE JOMAIIIHUX 3a1aHUM ;

- MOATOTOBKY pedepara (mokaaaa, 3cce) Mo 0JHOM U3 MpoodIeM Kypca.

HaumeHoBaHue ITepeyeHb y4eGHO-METOAMYECKOr0 00ecedeH sl IMCUHIUIMHBI 10 BbINOJIHEHU O
pasaeJa, TeMbl CaMOCTOATEIbHOI padoThI
Paznen 1. 1. Tabpwinsa, O.C. Xwmma. 10 xmacc. bazosbrii ypoBens: yueOonmk/ O.C.
Oo0wmas u Iabpuansn.- M.: [Ipoda, 2015.- 191c.
HeopranuJeckasi |2 labopumansn, O.C. Xwumusa. 11 kmace. BasoBwiii  ypoBenb: yueOnuk/ O.C.
XHMUS Iabpuansn.- M.: [Ipoda, 2015.- 223c.

3. Adonuna, JI.U. Heopranmyeckas xumus: yueoHoe nmocoodue / JI.U. Aponuna, A.U.
Amnapnes, A.A. KazakoBa. - HoBocubupck HI'TY, 2013. - 104 c. - [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228823

Paznen 2. 1. Tabpmamsaa, O.C. Xumumsa. 10 wmacc. bazomwnii ypomenn: yueOnuk/ O.C.
Opranunyeckas labpwamnsa.- M.: Ipoda, 2015.- 191c.
XUMMUSI 2. Tabpwansan, O.C. Xumwus. 11 xmacc. bazoBwiii ypomeHb: yueOHuk/ O.C.

labpwamsa.- M.: Ipoda, 2015.- 223c.

3. Topnenko, B.A. Opranudeckas xumusi: yayeOHoe niocodue / B.A. Topnenko, JI.B.
Ky3nenosa, E.A. fubikuna - M.: Ilpomerei, 2012. - Y. I, II. - 294 c. -
[DnexTpoHHBIN pecypcl. - URL:
http://biblioclub.ru/index.php?page=book&id=211718

Kpome mepeynciieHHBIX HCTOYHHUKOB OOy4YalOHIMICS MOXET BOCIOJIB30BaThCS
TIOMCKOBBIMHU CHCTEMaMHM CeTH MIHTEepHET 1o TeMe CaMOCTOSTEIILHOM PaOOoTHI.

Jlii OCBOGHHSA JMCUUIUIMHBI U CaMOCTOSITEIHOTO BBITMIOJIHEHUS MPETYCMOTPEHHBIX
y4eOHOI TporpaMMoil Kypca 3aJaHHil MOXET OBITh HCIOJB30BAHO Cienyloliee y4eOHO-
METOJMYECKOE 00ECIIeUCHHE:

- METOJIUYECKHIE PCKOMEHIAIMH K BBITIOJTHCHHUIO MPAKTUYECKHUX M JTAOOPaTOPHBIX padoT;
- METOJIMYECKIE PEKOMEHIAIINH K CAMOCTOSTEIIHLHON padoTe.

Hauvanom opranuzanuu r000H camMOCTOSTENFHON pa0dOThl JOMHKHO OBITh MPUBHUTHE
HaBBIKOB M YMEHHI TPaMOTHOM pabOTHI ¢ Y4eOHON M HAYYHOM JIUTEpaTypoi. DTOT MpoIiece,
B IEPBYIO OYepe/ib, CBA3AH C HAXOXKICHHEM HEOOXOAMMOM IJisi YCIENIHOTO OBJAJCHUS
y4eOHBIM MarepuajoM JuTeparypoil. OOydJaromuics MOKEH YMETh I0JIb30BaThCs
¢dongamu OMOIMOTEK U CIIPaBOYHO-OMOIMOrpadndecKUMU U3AAHUSIMU.
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HCIIOJIB3YIOTCA

3. OBPA3OBATEJIBHBIE TEXHOJIOT'A

Jlg peanu3anyy KOMIIETEHTHOCTHOTO MOAXO0AA MIPEe1yCMaTPUBAETCS UCIIOJIb30BAaHUE
B y4eOHOM IMpoIlecce aKTUBHBIX M HHTEPAKTUBHBIX (OPM MPOBEACHHS AYyIUTOPHBIX M
BHEAYIUTOPHBIX 3aHATHI C Lenbi0 (OPMUPOBAHUS W Pa3BUTUS MPOGECCHOHATBHBIX
HaBBIKOB 00Y4arOIINXCS.
B npornecce npenogaBaHus NpUMEHSIOTCS 00pa30BaTENIbHbIE TEXHOJIOTUU Pa3BUTHUS
KPUTUYECKOTO MBIIIICHHUS.
B yde6HOM mporiecce HapsAy ¢ TPaTUIIMOHHBIMUA 00pa30BaTeIbHBIMU TEXHOJIOTUSIMU

KOMIIBXOTCPHOC

HHTCPAKTHUBHBIC TCXHOJIOTHH.

TCCTUPOBAHUC,

TCMATHUYCCKHUC

3.1.006pazosamenbnovle mexHo102UU RPU NPOBEOCHUU JIEKY UL

IIpC3CHTAlINH,

Ne HanmenoBanmue Buabl npuMeHsieMbIX 00pa3oBaTeIbHBIX Kon.
pa3nena pa3iena TEeXHOJIOT Ui gac
1 OCHOBHBIE IOHSTHS U 3aKOHBI AynuoBu3yalibHas TEXHOJIOTHS, 6
: KpYIJIBIA CTOJ
IIepuonuyeckuii 3aK0H U IEPUOJUIECKAS
AynuoBu3yalibHast TEXHOJIOTHS, -
2. cucTeMa XMMU4ecKux anementos . 1. DOGIEMHOE HATOKCHHE 4
MengeneeBa. CTpoeHue aToma. P
Crpoenue BelecTna
3 JIEKIIUS-TUCKYCCHUS 3
4 Bopa. PacTBopsl. DneKTponuTHdecKas AyIHOBH3YaIbHAS TEXHOTIOTHS, .
Aucconnanu MpOoOIEeMHOE U3JI0KCHHE
Krnaccugukarnms HeopraHnIecKux .
5 COEIMHEHUI U UX CBOICTBA Kpyrawiii cron 4
6 XHUMHYECKHE PeaKLUuu AynuoBu3yaibHasi TEXHOJIOT U, 4
poOIIeMHOE N3JI0KEHNE
Merautbl 1 HeMeTalIbl
7 JIeKIHsI- TUCKYCCHsT 3
OCHOBHBIE IOHATHUS OPTaHUYECKOW XUMHHU H . N
8 TEOPHs CTPOEHHSI OPraHMUECKUX COEMHEHMI Kpyraetii croxt o
YT1eBOOPOIBI U UX MIPHUPOIHBIE HCTOYHUKH
9 IMpecc-xoudepennns 8
Kucnoposconepixaline opranuyeckue
10 COCIMHCHHS Ipecc-xoupepenmus 8
A3zoTcoaeprkalue OpraHn4ecKue
11 coequHenus. [Toaumepsl Ipecc-konpepenuus 9
HToro mo kypcey 62
B TOM YHCJIe HHTEPaKTUBHOE 00yueHue™ 8*
3.2. 06pa306amenbnbte mexHoJjiocuu npu npoee@enuu npakKmu4ecCKux 3anamuu u
aadopamopHvlx padbom
Ne Tema 3aHATHSA Bujabl npuMensieMbIX 00pa3oBaTeIbHbIX Kon
TeXHOJI0THii gac
1 |IIpaxrtuuyeckasi padora Nel 2
€pUOMYECKasi CUCTEMa XUMHUYECKUX 3JIEMEHTOB HaJIN3 KOHKPETHBIX CUTYaLUH
I A
2 | IpakTuyeckas paGora Ne2 Penienne cuTyaTMBHBIX U IPOU3BOICTBEHHBIX 2*
Crpoenue aToma c ucrosib3oBanueM tabmuust J{. . | 3amau
MenneneeBa
3  |IIpaktuveckas paGora Ne3 Juckyccust 1o TEOpeTUUECKUM BOTIPOCaM. 3
XUMHYECKHUE CBSI3U Pemenne 3aaq MaapIMu TpynnaMu
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4 | JlaGopaTopHas padora Nel
ArperaTHbIC COCTOSHUS BEIICCTBA

JIMCKyCCHst IO TEOPETHYECKUM BOIIPOCAM.
BrinosiHeHue 1abopaTopHOi paboThI

5 |JlaGopaTopHas paGora Ne2 JycKyccus o TEOPETUYECKUM BOIIPOCaAM. 2
[IpurorosyieHne pactBOpa 33/laHHOM KOHIEHTpaMy | BeinosHeHne 1abopaTtopHoii paboThl

6 | JlaGoparopnas padora Ne3 JycKyccus o TEOPETUYECKUM BOIIPOCAM. 1
OuncTKa BOJIbI BrinosiHenue 1abopaTopHOi paboThI

7 | IIpakTnyeckasi padora Ned JycKyccus o TEOPETUYECKUM BOIIPOCAM. 2
I'mppoin3s coseld pa3nuyHOro TUIA Hrposoe 3aHsATHE HA MOJETAX

8 |JlaGopaTopHas paGora Ned Juckyccus o TEOPETUYECKUM BOIIPOCaM. 2
HcnbiTanue pacTBOPOB 11EN0YEN HHAMKATOPAMU Brimonsaenue nabopaTopHO# pabOTHI

9 | IpakTnyeckas padora Ne5 Juckyccus o TEOPETUYECKUM BOIIPOCaM. 4
Pemenne 3aJa4 Ha XUMUYCCKUC PCaKIINU Pemenue 3aaa4 MaJibIMU I'pynramMmu

10 |IIpaxkTu4eckasi padora Ne6 Juckyccus o TEOPETUYECKUM BOIIPOCaM. 2%
PacnioznaBanue pyJ xesnesa Pewrenue 3a1a4 MHAUBUAYAIBHO

11 |IIpaxkTu4eckasi padora Ne7 Juckyccus o TEOPETUYECKUM BOIIPOCaM. 2
Pemenne skcriepuMEHTAIBHBIX 33124 Pemenne cuTyaTHBHBIX M ITPOU3BOICTBEHHBIX

3a1aq

12 |JIadopaTtopHasi padora Ne5 Huckyccust 1o TEOPETUUECKUM BOTIPOCAM. 2
WsroToBnenne Mozerneit MOJIeKya OpraHn4ecKux BrimosHenue nabopaTopHoii paboThI
BEIIIECTB

13 |IIpakTu4eckasi paGora Ne§ Juckyccus 1o TEOpeTHUECKUM BOIIPOCAM. 2
O3HakoMIIeHHE ¢ KOJUIEKIMel 00pa3oB HedTH u Pemenne cuTyaTUBHBIX M ITPOU3BOACTBEHHBIX
MIPOJIYKTOB €€ MepepaboTKu 3a1aq

14 |IIpakTnyeckasi padora Ne9 JcKyccHs 10 TEOPETUYECKUM BOTIPOCAM. 2
O3HakoMIICHHE ¢ KOJUICKIMEH KayqyKoB U oOpa3uamu | Perienue cuTyaTHBHBIX U IIPOU3BOJICTBEHHBIX
U3/ETUI U3 pE3UHBI 3a7a4

15 |IIpakTuyeckasi padora Nel( Juckyccust o TeOpETHYECKUM BOIIPOCaM. 3*
[IpuposaHbIe NCTOYHUKH YTI€BOAOPOJOB. M3ydenne | PenreHue cUTyaTHBHBIX U IIPOU3BOICTBEHHBIX
CBOMCTB M ITPUMEHEHHE 3a1aq

16 |JIaGopaTopuas paGora Ne6 JycKyccHs 1o TEOPETUYECKUM BOIIPOCAM. 2
KauecTBeHnHas peaknus Ha Kpaxmal BrmosHenue nabopaTopHoii paboThI

17 |JladopaTopHasi padora Ne7 Jmckyccust o TEOPETUIECKIM BOIIPOCAM. 2
PactBopenue rimiepuHa B BOJE U B3auMojeicTBue ¢ | BrinosHeHne nabopatopHoii paboThl
ruapokcuaoM mean (I1).

18 |JIaGopaTopnas paGora Ne8 Jluckyccus 1o TeOpeTUYECKUM BOIIPOCaM. 3
CBoJiCTBa YyKCYCHOHM KHCIIOTHI, 00IINE CO CBOIiCTBaMU | BrimonHeHue 1abopaTopHON paboThI
MHUHEPAJIBbHBIX KHCIIOT

19 |Mpakruueckasi pagora Nell JycKyccus o TEOPETUYECKUM BOIIPOCaM. 2*
PacmiozHaBaHue m1actMace ¥ BOJIOKOH Pemrenne cuTyaTHBHBIX M ITPOU3BOACTBEHHBIX

3a7aq

20 |IpakTuueckas pagora Nel2 Juckyccust 1o TEOPETUYECKUM BOIIPOCaM. 2
Henatypanus pacTBopa Oesika KypHHOTO sifa Pewenue 3aga4 uHANBUYAIBHO
CIIUPTOM, PAaCTBOPAaMH COJIEH TSDKEJIBIX METAJUIOB U
IIPY HarpEBaHUH.

21 | Ipaktuueckas pagora Nel3 Jluckyccust o TeOPeTUYECKUM BOIIPOCaM. 2
Pemenne s3kcrepuMEHTANbHBIX 33124 Ha Pemenne cuTyaTUBHBIX M ITPOU3BOACTBEHHBIX
HUACHTH(UKALNIO OPraHUIECKUX COSANHEHNH 3a1aq

Hroro no xypey 46

B TOM YHCJIe HHTEPaKTUBHOE 00y4yeHune™ 10*
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4. YCJIOBUS PEAJIM3AIIUU ITPOTPAMMbI JUCHUTIJINHBI

4.1. Mamepuanvno-mexuuueckas 6aza, He0OX00UMAs O OCYULeCM61eHUA
o0pazoseamenbHo20 npoyecca no OuCUuUnIuUHe
Peanuzanus yuyeOHOW TUCHUIUIMHBI «XUMUS» TpeOyeT Haluuus ydeOHOro kaOmHeTa
JUTSL TIPOBEJICHUS TEOPETUUYECKUX, MPAKTUUECKHUX 3aHIATHIA 1 1a00paTOPHBIX padoT.
Peanuzanus yueOHON NUCHMIUIMHBI OCYIIECTBISETCS B CIEHHAIBHO 000PYI0BAHHOM
kabunere XMW, koTopslii BKIItOYAET B ceOsl:
MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEINAIIPOCKTOP U SKpaH),
KOMITBIOTED,
JIOCKa ydeOHasl,
yaeOHast MeOeb.

Y4eOHO-MeToqu4IecKoe odecriedeHue

Pabouas yuebHas nmporpamMmma

VueOHuKH

Metoaundeckue pa3pabOTKU K 3aHIATHSIM

JnoakTiyecknid pa3aaTOuHbIN MaTepral

Kaprouku-3aganus, TECTOBBIC 3aaHUS

JleMOHCTpaIMOHHbBIE MaTepraibl (MyJIbIUMEIUNHBIC TPE3CHTAIINN, BUACO(DITEMBI)
KomriekT yueOHO-HaATIIIIHBIX TTOCOOUH TI0 XUMUHU

KoMmrmiekT mopTpeToB XMUMHKOB

Ta6muua /.. Menzaeneena

KoMInUIeKT HarasaJHbIX OCOOUH

Komriekt mpubopoB A1 MpoBeieHHs T1a00PaTOPHBIX M MPAKTUYECKHUX padoT
KoMrmuiekT 2J1eKTpOHHBIX TOCOOu

4.2 Ilepeuenv Heo0X00uM020 RPOZPAMMHO20 0OecneueHus

1. 7-zip (;munensus Ha anri. http://www.7-zip.org/license.txt)

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

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

4. Apache Open Office (munensus - http://www.openoffice.org/license.html)
5. Free Commander (aumensus -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome (nureHsus -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoG0mHOM H0CTYIIE)

8. Mozilla Firefox_(munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. MEPEYEHb OCHOBHOW "1 UI[OI'[OJIHHTEJII)HOFI YYEBHOM JINTEPATYPHI,
HEOBXOJINMOMU JJIs1 OCBOEHUA JUCHUITJIMHBI

5.1. Ocnoenan numepamypa

1.  Pocun.UN. B. Xumus. YueOnuk u 3agaunvk : g CI1O / U. B. Pocun, JI. /[. Tomuna,
C. H. ConoBweB. — M. : U3parennctBo FOpaiit, 2018. — 420 ¢. — URL.: https://biblio-
online.ru/viewer/7678EFFE-1F8D-48 A3-AAEO-9F9E86320CB1#page/l

2. MaptsiHoBa,T. B. Xumus : yaeOnuk u npaktukym st CI1IO / T. B. Mapteinosa, U. B.
ApramonoBa, E. b. I'onynos ; nox pea. T. B. MapteinoBoil. — M. : 3narenbcTBo
FOpaiir, 2018. — 393 ¢. — URL.: https://biblio-online.ru/viewer/C857772E-BD06-4C00-
81AC-518E104A9CE9#page/1

3. Xwumws.3agaunuk : yaeoHnoe mocodbue st CI1O / FO. A. Jlebenes [u ap.] ; mos o0,
pen. I'. H. ®aneeBa. — M. : UzpatenncTBo FOpaiit, 2018. — 236 ¢. — URL.:
https://biblio-online.ru/viewer/776D01303-3CDD-42AE-89FC-DEC2F5D8COE8#page/1

4. Tabpwansn, O.C. Xumus. 10 knacc. ba3oBsiit ypoBens: yuebnuk/ O.C. ['abpuasmsH. -
M.: JIpocha, 2015.- 191c. @

5. Tabpuensn, O. C. Xumus. 10 kinacc. bazossiit yposens [Tekct] : yueonuk / O. C.
T'aGpuensy. - 6-¢ u31., crep. - Mockaa : JIpoda, 2018. - 192 c. 2§

6. 5.Tabpurnsan, O.C. Xumus. 11 xnacc. ba3ossriit ypoBenb: yueOnuk/ O.C. I'abpudisH. -
M.: ipoca, 2015.- 223¢. i

7. Tabpuensn, O.C. Xumus. 11 xnacc. bazossrii yposens [Tekct] : yueOnuk / O. C.
["abpuensH. - 5-e uzn., crep. - Mocksa : poda, 2018. - 224 c.,

5.2. lonojHUTEIbHAA JIUTEPATypPa

1. Huxutuna, H. I'. Ananutudeckas xumus : yaeOHMK U mpaktukym s CIIO / H. T.
Huxutuna, A. I'. bopucos, T. 1. Xaxanuna ; nox pen. H. I'. Hukutunoit. — 4-e usn.,
nepepab. u gorm. — M. : U3marensctBo Opaiit, 2018. — 394 ¢. — URL.: https://biblio-
online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1

2. T'munka, H.JI. O6mas xumus B 2 1. Tom 1 : yuebnuk mys CI1O / H. JI. I'nunka ; mox pen.
B. A. IlonkoBa, A. B. babkoBa. — 20-¢ u3a., mepepab. u gon. — M. : M3naTenbcTBO
FOpaiit, 2018. — 349 ¢. — URL: https://biblio-online.ru/viewer/3D015974-C8BA-4318-
Al7B-12F6702B4CF3#page/l

3. TI'munka, H.JI. O6mas xumus B 2 T. Tom 2 : yuebnuk qist CIIO / H. JI. I'nunka ; moxg
pen. B. A. Ilonkosa, A. B. ba6koBa. — 20-e¢ u3a., nepepad. u non. — M. : U3parenscTBO
FOpaiit, 2018. — 379 ¢. — URL: https://biblio-online.ru/viewer/FO06ED23-17BD-48E9-
AECE-B1FB6DD11E4A#page/l

4. Amapues, A. W. O6mas xumusa. COOpHUK 3aJaHUil ¢ MpUMEpaMH PElIeHUH : ydeOHoe
nocobue mns CIIO / A. U. Anapues, — URL: JI. U. Adbonuna. — 2-e u3f., UCTp. U JIOT.
— M. : WMzparenmbctBo  IOpaiit, 2018. — 120 c. https://biblio-
online.ru/viewer/6FD2AB3A-0057-421D-930E-192 A8B58E8C2#page/1

5. I'pannbepr, U. U. Oprannueckast xumus : yaeOnuk s CIIO / U. U. T'pangbepr, H. JI.
Ham. — 8-e uzn. — M. : U3parensctBo FOpaiit, 2018. — 608 ¢. — URL.: https://biblio-
online.ru/viewer/03696AA1-6944-4C84-BBCB-D9D9FA0210CE#page/l

6. Kamunckuii, B. A. Opranudeckass XuMus . TECTOBBIC 3aJaHUS, 3aJa4H, BOIPOCHI :

yueOHoe mocobue mqis CIIO / B. A. KamuHckmit. — 2-¢ u3a., ucnp. u gon. — M.
WznarensctBo  lOpaiit, 2018, — 289 «c¢. — URL: https://biblio-

online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#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. Tapumun, A.Il. Opranuueckast XuMus B pUCyHKaX, TabIuIax, cxemax : yueOHoe mocooue
st CI1O / A. T1. Tapmua. — 3-e u3a., uctp. u gorn. — M. : U3mparensctBo IOpaiit, 2018.
— 240 c— URL: https:/biblio-online.ru/viewer/73CFD907-F528-4454-A155-
7FA85816BE4E#page/1

8. I'pannbepr, M.M. Oprannmdeckas xumus. [IpakTmueckne paOOTBI M CEMUHApCKHE
saasTHs: yueoHoe nmocooue st CIIO / U. U. I'pann6epr, H. JI. Ham. — 6-e uzn., nepepad.
u gon. — M. : HspmarensctBo IOpaiit, 2018. — 349 c¢. — URL: https://biblio-
online.ru/viewer/B95AD7FE-10FE-428B-9FBE-0D9DC5C82FAS#page/1

9. Opranunueckas xumus : yueOHuk / A.M. Apremenko. — Mocksa : KaoPyc, 2018. —
528 c. — st CIIO. — ISBN 978-5-406-05331-7. — URL:
https://www.book.ru/book/924050/view2/1

5.3  Ilepuoouueckue uzoanus

1. Bompocs! ecrectBo3nanus. — URL:
https://e.lanbook.com/journal/2310#journal_name
2. VYuebnblii akcriepuMeHT B oopazoBanuu. — URL:

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

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

S. Hayxka u xwu3nb. — URL:

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

5.4 Ilepeuensv pecypcos un@opmayuoHHO-mMea1eKOMMYHUKAUUOHHOU cemu
«Hnumepnem», Heo0X00UMbIX 011 0CB0EHUA OUCUUNTIUHDL

ObC «YnuBepcurerckas oudbmmoreka ONLINE». — URL: www.biblioclub.ru

OBbC uznatenscrBa «Jlanby. — URL: https://e.lanbook.com

3BC «tOpaiit». — URL.: http://www.biblio-online.ru/

3BC «BOOK.ruy https://www.book.ru

3bC «ZNANIUM.COM)» www.znanium.com

OnexTpoHHbIi kaTtanor Hayunoit 6ubnuorexku Kyol'Y. —

URL.:http://212.192.134.46/MegaPro/Catalog/Home/Index

DnekTponHas oubaroTeka «M3narenbekoro goma «I peOCHHUKOB) -

URL:www.grebennikon.ru

8. Hayunas snextponnas o6uoimoreka (HOb) «eLibrary.ruy. -
URL:http://www.elibrary.ru

9. Bba3wl nauubix komnanuu «Vct Beroy. - URL:http://dlib.eastview.com

10. JIexktopuym TB». - URL: http://www.lektorium.tv/

11. HarmonaneHas snexktponHas ouomuoreka «HOby. - URL:http://H36.pd/

12. KubepJlennnka: Hay4dHas 3jeKTpoHHas oubimoreka. — URL: http://cyberleninka.ru/

13. EnuHoe okHO nocTyna kK 00pa3oBaTeIbHBIM pecypcaM : peaepanshas MC
cBoboHoro gocryna. — URL: http://window.edu.ru.

14. CnpaBouno-nipaBoBast cuctema «Koncymnprant [lmoc» - URL

http://www.consultant.ru

ok wnE

~
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https://www.book.ru/book/924050/view2/1
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXZnRpMTNuWE9GTlpqMUlILUNsOXlkUGtEQkctMEE3Y0hfbjlTcmRUbnZobERKYUFNXzgtNUtlamhsbXZHQjF1VjF0Z3RxenA3Sk1sZ3NEdUNiczQ1TFk&b64e=2&sign=a7a1e881e7543d702d6f72a71ac77e86&keyno=17
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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. METOOUYECKHUE YKA3AHMS JJI51 OBYUAIOLIUXCSI IO OCBOEHHUIO
JTUCHUIINHBI

Juciumumaa  «XuMHs» — HallelleHa Ha  [OJlyueHHe 3HaHuiW B 00jacTu
€CTECTBEHHOHAYYHBIX TUCITUTIINH.

C TOUKM 3peHHUS] HUCIOJIb3YEMBIX METOJIOB JIEKIUU TMOAPA3AETSIOTCS CIEAYIOIUM
o0Opa3zoM: MH(MOPMAIMOHHO-00BACHUTEbHAS JICKITUS, IOBECTBOBATEIbHAS, JIEKIUsI-0ecea,
npoOeMHast JISKIUS U T. 1.

OOy4eHHE  CTYACHTOB  OCYIISCTBISETCS 1O  TPATUIIMOHHOH  TEXHOJIOTHH
(JIEKITMOHHBIN MaTepuas, MpPaKTHUYEeCKHEe U JabOpaTOpHBIC 3aHSTHUS, CAMOCTOSITEIbHBIC
paboThl) C BKIIFOUEHUEM WHHOBAI[MOHHBIX 3JIEMEHTOB.

YcTHOE M3NOKEeHHEe y4eOHOro MaTepualia Ha JICKIIUU JIOJKHO KOHCIEKTUPOBATHCS.
CaymaTe JIEKIIUI0 HYXHO YMETh — MOJJEPKUBATh CBOE BHUMAHUE, MOHSATh M 3allOMHUTH
YCJIBIIIIAHHOE, YJIOBUTH Tay3bl. B mporiecce M3I0KeHUs MPEnoiaBaTeieM JICKIIUA CTYIEHT
JIOJDKEH BBISICHUTh BCE HETOHATHBIE BOMPOCHI. 3aIlMCHIBATh COAEpNKAHUE JIEKIUU HYKHO
00s13aTEeIILHO — 3aIKMCH TTOMOTAIOT MOIICP)KUBATh BHUMAHKE, CIIOCOOCTBYIOT TTIOHUMAHUIO H
3alIOMHUHAHUIO YCIBIIIAHHOTO, IPUBOJUT 3HAHUE B CHCTEMY, CIIYXKaT OMOPOM /ISl Iepexo/ia
K OoJee TITy0OKOMY CaMOCTOSITEIbBHOMY H3y4EHUIO MTPEIMETA.

Meroanueckne peKOMEHIAIMHU 10 KOHCTIEKTUPOBAHUIO JIEKIUI:

— 3aMKCh JOJDKHA OBITh CUCTEMHOM, MPEACTABIATh COOOM COKpAlIEHHBIN BapHaHT JICKIIUU
npenogaBarens. Heooxoaumo ciymmarb, 00, yMbIBaTh U 3aIMCHIBATH OJHOBPEMEHHO;
— 3aMuCh BEAETCS OYEHb OBICTPO, YETKO, IO BOBMOKHOCTH KOPOTKUMU BBIPAXKEHUSIMU;
— HE TMpeKpamias CiIymarbh MperoaaBaress, HY)KHO 3alliChIBaTh TO, YTO HEOOXOAMMO
ycBouTh. Henb3si 3amuchiBaTh cpa3y ke BBICKA3aHHYIO MBICHIb MPEIoiaBaTels, cleayeT eé
MOHATH M TOCJIE 3TOTO KPAaTKO 3amucaTh CBOMMH CJIOBAMH WJIM CJIOBAMH IPETOJaBaTEelIs.
BaxxHo, yTOOBI B HEM HE OBLIT MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;
—MMEHa, JIaThl, HA3BaHWS, BBIBOJIBI, ONIPE/ICIICHHSI 3aITUCBIBAIOTCS TOYHO;
—cienyeT oOpaTuTh BHUMaHUE Ha O(OpMIIEHUE 3alUCH JIEKIUHU. J[s Kaxaoro mpeamera
3aBOJUTCS 00mmIas TeTpajib. OTIMYHBIM OT OCTAJILHOTO I[BETA CJACAYET BBIICIATH OT/CIbHBIC
MBICJIA ¥ 3arojlOBKH, COKpallaTh OTAEIbHBIE CJOBa M MPEAJIOKEHHS, HCIOJIb30BaTh
YCIIOBHBIE 3HAKH, OYKBBI JJATUHCKOTO U IPEYECKOro anaBUTOB, a TAKKE HEKOTOPBIEC MTPUEMBI
CTCHOTPa(PUIECKOTO COKPAIIEHUS CIIOB.

[IpakTryeckue 3aHATUS 110 TUCHUTITHHE «BHONIOTHS» MPOBOAATCS 1O CXEMe:
- YCTHBIN, JINOO MUCHbMEHHBIN OMPOC 110 TCOPUH B HAUAJIC 3aHATHUS;
- peIICHHE MTPAKTUICCKUX 3a7a4 MOCTABJICHHBIX MTEPEI CTYICHTOM;
- WHIVUBUya bHBIC 3aJaHWsl NI TOJTOTOBKM K MPAKTHYECKUM U JIA0OpATOPHBIM
3aHATHUSM.

[lens MPakTUYECKOTO 3aHATHS - HAYYUTh CTYJCHTOB NPHUMEHSITh TEOPETUUCCKUE
3HAHMS MPU PEIICHUN NMPAKTUYECKUX 3a71a4 U BHITIOJIHEHHE JIA0OpaTOPHBIX PabOT HA OCHOBE
pCaNbHBIX JIAHHBIX.

Ha nmpaktudeckux u 1abOpaTopHBIX 3aHATUAX MPE0oOIaqa0T CICYIOIINE METO/IbI:

— BepOanpHBIC (MPeobIaatoIIiMM METOIOM JOJKHO OBITh OOBSICHEHHE);
— TmpakThueckue (IMMCbMEHHBIE 37aHus, 3aJaHusi ¢ ucronb3oBanueM [IK, BwimonHeHHE
paboTBhI 1O TUIAHY U TIP.)

BaxxHbIM ISl CTyZeHTa SIBJISETCSl YMEHUE pPalMOHAIBHO MOAOUpaTh HEOOXOAUMYIO
y4eOHYI0 JUTEpaTypy W YMEHHUE IIOJIb30BaThCS MPUOOPETCHHBIMU TMPAKTHYECKUMHU
HaBbIKAMU TMpU paboTe C NPOrpaMMHBIMU cpeacTBaMu. OCHOBHBIMHU JIUTEPATYPHBIMU
HMCTOYHUKAMH SIBJISTFOTCSI:

— oubnmoreuynsie Gouabl punmana Kyol'y;
— DJICKTPOHHAsI OMOIMOTEYHAs! CUCTEMA «Y HUBEPCUTETCKAsA OMOIMOTEeKa OH-JIAH;

18



— JJIGKTpOHHAs OnbmuoTeuHas cucrema M3narenscTBa «JIaHby.

[Touck kHUT B OUOIMOTEKE HEOOXOIUMO HAUUHATD C U3YUYECHHS PEIMETHOTO KaTaiora
Y CO3/IaHMSI CIIMCKA KHUT, TOCOOUH, METOAMYECKUX MATEpUAJIOB 10 TEME U3yUYEHUSI.

[TpocMOTp KHUTH HAYMHAETCS C TUTYJIBHOTO JIUCTA, CIEIYIONIETo mocie o0noxku. Ha
HEM OOBIYHO MOMEIIAIOTCA BCE OCHOBHBIE JIaHHBIE, XapaKTEpU3YIOIIUE KHUI'Y: HAa3BaHUE,
aBTOp, BBIXOJHBIC JAHHBIC, IAHHBIE O MepeusiaHnuu U T.4. Ha o6opore TUTYIBHOTO JHCTa
na€Tcs aHHOTAaIMs, B KOTOPOM YKa3bIBAa€TCSl TEMATHKA BOIPOCOB, OCBEHIEHHBIX B KHUTE,
ONpEJEIIIETCS KPYr YMTAaTEeNIe, Ha KOTOPhIM OHA pacCuMTaHa. boJbllloe 3HAYCHUE UMEET
MpPEeIUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YMTaTedsl C JIMYHOCTbIO aBTOpa, HCTOpUEH
CO3/IaHUsl KHUTH, PacKpbIBaeT coaepkanue. [IpounTaB mpenncioBue W MOMYyYUB 0OIIEe
OpEeJICTaBJICHUE O KHHUre, CcleayeT oOpaTUThCs K orjaBieHuto. OriaBieHue KHUTH
3HaKOMUT C COJICP)KaHUEM U JIOTHYECKON CTPYKTYpPOIl KHHUTH, TIO3BOJISIET BHIOpATh HYKHBIN
Marepuan s u3ydeHus. ['on U3gaHus KHUTH TO3BOJSET CYJUTh O HOBU3HE MaTepHala.
Uem yamie KHUra u3gaércsi, TeM OOJbIIYI0 IIEHHOCTh OHA MpeAcTaBiisieT. B KHuUre mMoryr
ObITh MpPUMEYAHUsl, KOTOPBIE COJIEPXKAT pa3JIMYHBIC IOIMOJIHUTENbHBIE cBeAeHHs. OHU
MeYaTaroTCs BHE OCHOBHOI'O TEKCTa U Pa3bICHAIOT OTHENbHbIE BOnpockl. [lpeameTHbie u
andaBuUTHBIC yKa3aTeNIM 3HAYUTENBHO OOJIETYAIOT TOBTOPEHUE H3JI0KEHHOTO B KHUTE
Marepuana. B KOHIIE KHUTM MOXET pacmojiaraTbCs BCIIOMOraTesbHbli Marepuai. K Hemy
OOBIYHO OTHOCSITCSI MHCTPYKIIUU, TPHIIOKECHHS, CXEMbI, CUTYaI[MOHHBIE 3aJ1a4H, BOIPOCHI
JUIsl CAMOKOHTPOJIA U T.1.

JUist Jmydinero mpeAcTaBiICHHs W 3allOMHHAHUSA MaTepuana IelecooO0pa3HO BECTH
3allMCU ¥ KOHCIIEKThI Pa3JIMYHOTO COJIEPKAHUS, & UMEHHO:

— MIOMETKHU, 3aMEUaHMUsl, BbIICJICHUE TJIABHOTO;
— IUJIaH, TE3UCHI, BBIITUCKH, LIUTATHI;
— KOHCIEKT, paboyasi 3anuch, pedepar, Jokaaa, ICKIHs 1 T.1.

Uutarh yueOHUK HEOOXOIMMO BIYyMYMBO, BHUMATEJIBHO, HE IMPOIYCKas TEKCTa,
CTapasch MOHATh KaxIyio (pa3y, OJTHOBpPEMEHHO pa30upasi MpUMEphl, CXEMbl, TaOJIHIIbI,
PUCYHKH, IPUBEJIEHHBIC B YICOHUKE.

OnHuM W3 BaXXHEHMIIMX CPEACTB, CIIOCOOCTBYIOIIUX 3aKPEIJICHUIO 3HAHUM, SBIISETCS
KpaTKasl 3alKch MPOYMTAHHOIO Marepualia — cocTaBieHUEe KoHcrekTa. KoHcnmekt — 3T1o
KpaTKOEe CBSI3HOE W3JIOKEHHE COJIEp)KaHUS TEeMbl, y4eOHMKAa WJIM €ro 4YacTu, 0e3
noipoOHOCTEN M BTOpOCTENEHHBIX JeTanel. [lo cBoell CTpyKType U MOcCie0BaTeNbHOCTH
KOHCIEKT JOJKeH COOTBETCTBOBATH IUIaHY yueOHHKA. [[03TOMY BakHO CHavalla COCTaBUTh
IJIaH, a MOTOM NHUCaTh KOHCIEKT B BHJIE€ OTBETa Ha BONpPOCHl IaHa. Eciu yueOHHK
pa3nenéH Ha HeOOMbIIKME 03arjIaBJICHHbBIE YacTH, TO 3ar0JIOBKM MOXKHO paccMaTpuBaTh Kak
MYHKTHl TJIaHA, a M3 TEKCTa KaXJOW YacTu CJeAyeT 3alucaTh T€ MbICIH, KOTOpbIE
PacCKpbIBAIOT CMBICII 3ar0JIOBKA.

TpeOGoBaHuUs K KOHCIIEKTY:

— KparKoCTh, CKATOCTH, IIETIECO00PA3ZHOCTh KAXKI0TO 3aIHCHIBAEMOTO CIIOBA;
— COAEpXaTelbHOCTh 3alUCHU - 3aMUCHIBAEMbIE MBICIH ClIeAyeT GOpMyIUpPOBaTh KPaTKo, HO
0e3 ymep6a a1 cmbiciia. O0bEM KOHCTIEKTA, MEHbIIIE U3y4aeMOoro TekcTa B 7-15 pas;
—  KOHCHEKT MOXET OBITh KaK MPOCTHIM, TaK M CIOXHBIM IO CTPYKType — ATO 3aBHCHUT OT
coZiep KaHUsl KHUTH U 11eJId €€ 3yYCHUSI.

Meroaunueckre peKOMEeHAAIMU 110 KOHCTIEKTUPOBAHUIO:
— MPEeXJE YEM Ha4aTh COCTABIISATh KOHCIIEKT, Hy)KHO O3HAKOMHUTHCS C KHUTOM, IPOYUTATD €€
CHayvaJia 10 KOHILIA, MTOHSATh MPOYUTAHHOE;
— Ha O0JIOKKE TEeTpaJM 3alMChIBAIOTCS HAa3BaHWE KOHCIEKTUPYEMOW KHUTH U UMS aBTOpA,
COCTAaBJISIETCS IJIaH KOHCIIEKTUPYEMOTI'O TECTA;
— 3aIlMCH JIydlIlle JIeJaTh MpU MPOYTEHUH HE OIHOTO-ABYX ab3alleB, a 1esoro naparpada win
TJIaBhI;
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— KOHCIIEKTUPOBAHHME BENETCS HE C IIENbI0O UMETh OMNpENelEHHYIO 3aluch, a A Oojee

MIOJIHOTO OBJAJCHUS COACPKAHUEM H3Y4aeMOIo TEKCTa, MOTOMY B 3alUCAX OTMEUYAETCS U

BBIJICJISIETCS BCE TO HOBOE, HHTEPECHOE U HYKHOE, YTO OCOOCHHO MPHUBJIEKJIO BHUMAHUE;

— TOCJIE TOTO, KaK cliejlaHa 3aluch cofiepKaHus naparpada, IiaBbl, CJIeIyeT NepeunTarh e¢,

3aTeM CHOBA 00PaThCsl K TEKCTY M MPOBEPUTH Ce0s1, MPABUIILHO JIM U3JI0KEHO COJIEP KaHUE.
TexHHKa KOHCIIEKTUPOBAHUSA:

— KOHCIIEKTUPYsl KHUTY O0JIbIIOr0 00BhEMa, 3aUCh CIEAYeT BECTH B OOIIEH TeTpaiu;

— Ha KaXXJI0M CTpaHMIIE CJIEBA OCTABJAIOT MOJISI IUPUHON 25-30 MM JJ1s1 3aITUCH KOPOTKHUX

MI0/13aT0OJIOBKOB, KPAaTKUX 3aMEYaHuM, BOMPOCOB;

— KaXKJlas CTaHUIla TeTPaJid HyMepyeTcs;

— JUIsl TIOBBIIIEHUS YWUTA€MOCTH 3allMCH OCTABJISIIOT HHTEPBAJIBI MEXAY CTPOKamu,

a03araMu, HOBYIO MBICITh HAUMHAIOT C «KPACHOI» CTPOKH;

— TIpU KOHCIEKTUPOBAHMM IIMPOKO HCIOJIb3YIOT PA3JIMYHBIE COKPAIIEHUS U YCJIOBHBIE

3HaKM, HO HE B ymepd CMBICIy 3amuMcaHHoro. PekomMeHayeTcss NpPUMEHSTH

o0IIeynOTpEeOUTENIbHbIE COKpAallleHUsl, Hampumep: M.0. — MOoxeT ObITh, TrOC. —

rOCyAapCTBEHHBIN; 1.0. — JOKHO OBITh U T.11.

— HE CJIeyeT COKpalllaTh UMEHa U Ha3BaHUsl, KPOME OYEHb YaCTO MOBTOPSIOLIUXCS;

— B KOHCIEKT€ HE [ODKHO OBITh MEXaHMYECKOTO TIepenuchiBaHUs TekcTa 0e3

MPOJYMBIBAHUS €r0 COJIEPKAHUS U CMBICIIOBOTO aHAIM3A.

TpeOoBaHus K HanNMcaHUIO pedepaTa

Pedepar - npoaykT camocTodTenbHON pabOThl CTYyIEHTa, MPEACTABIAIONIMN cO00M
KpaTKO€ W3JIOKEHHWE B MHUCHMEHHOM BHJE IMOJYYEHHBIX PE3YJIbTaTOB TEOPETUUYECKOIO
aHanM3a OMpENCIICHHONW HaydyHOW (yuyeOHO-HMCCIe0BaTEIbCKONM) TEMBI, TJE aBTOP
PacCKpBIBA€T CyTh MCCJEAYEMOW MPOOJIEMbI, MPUBOIUT PA3IMYHBIE TOUYKU 3PCHHS, a TaKKe
COOCTBEHHBIE B3TJISI/IBI HA HEe.

Tembl pedepaToB SBISIOTCS JTOMOTHUTEIBHBIM MaTepUAIOM U1l M3YYCHHUS JTaHHOU
JTUCIUIUTMHEL. Pedepar onieHnBaeTcs B 0JJuH 06auT B OIIEHKE UTOTOBOTO DK3aMEHa/3a4eTa.

Pedepar nmomkeHn  ObITh  NOJATOTOBIEH  COIJIACHO  Te€ME,  MPEAJIOKEHHON
mpernonaBareneM. JlomyckaeTcsi CaMOCTOSITENBbHBIM BBIOOp Tembl pedepara, HO 1O
COTJIACOBAHMIO C MPEMNo/IaBaTelieM.

Jlis  wHamumcanus pedepara CTYIGHT CaMOCTOATEIBHO TIOJOMpPAET HMCTOYHHUKHU
uH(bOpMalluK 1O BBHIOpaHHON Teme (nuTepaTypa ydeOHas, MepuoJuyYecKas 1 MHTEPHET -
pecypcehl).

O6mbeM pedepara — e meree 10 cTpanui popmara A4.

Pedepar nomken uMeTh (TUTYIBHBIN JIUCT, COACPIKAHUE, TEKCT JODKEH OBITh pa3OuT
Ha pa3fenbl, COIJIACHO, COJEpKaHUs, 3aKJII0YEHHUE, CIHCOK JUTEepaTypbl HE MeHee S
HUCTOYHHKOB)

OOcyxnenre Tem pedepaToB MPOBOJUTCS HAa TEX NPAKTUYECKUX 3aHATHUSAX, IO
KOTOPBIM OHHU paclpelielieHbl. DTO sBIIsIeTCS 00s3aTelbHbIM TpeOoBaHueM. B ciydae He
npejAcTaBieHus pedepara, COrJacHO, YCTaHOBJIEHHOro Tpaduka (0e3 yBaKHUTEIbHOU
MPUYUHBI), CTYJIEHT 00s13aH MOJATOTOBUTH HOBBIN pedepar.

Nudopmanust no pedepary He noikHa mnpesbimars 10 munyTt. BbicTynarommit
JOJDKEH TIOJATOTOBUTH KpaTKHUE BBIBOJABI MO TeMme pedepara s KOHCIEKTHPOBAHUS
CTYJICHTOB.

Cnauga pedepara npemnomaBaresnto o0s3aTebHA.
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7. OHEHOYHBIE CPEJCTBA JJI51 KOHTPOJISI YCIIEBAEMOCTH

7.1. Ilacnopm ¢honoa oyenounwvix cpeocme
KonTpoJupyemsbie pasaeibl (TeMbl) AHCHUILTHHBI HauMeHOBaHUe OLICHOYHOI'0
cpeacTBa
OO0mas 1 HeopraHmdecKast XUMUs VYeTHbli onpoc
TectupoBanue
Pedepar
Opranmgeckast XUMHAS VYceTHBIN onpoc
TectupoBanue
Pedepar

KoHTposib 1 olleHKa pe3ysbTaTOB OCBOSHUS YY€OHON TUCIUTUIMHBI OCYIIECTBISETCS
IIPENOIABATEIEM B IPOLIECCE MPOBEACHUS IMPAKTUYECKUX 3aHATUM M CAMOCTOSATEIbHBIX
paboT, TECTUPOBAHMSI, @ TAKKE BBITIOJHEHUS OO0yUYAIOIUMHUCS WHINBUIYaTbHBIX 3a7aHUM,
IIPOEKTOB, UCCJIEIOBAHUM.

7.2. Kpumepuu oyenku 3nanuii

KoHTposb 1 olieHKa pe3ysbTaToB OCBOEHUSI Y4eOHON NHUCHUUIIIMHBI OCYIIECTBIISETCS
MperojaBareieM B MPOLECCe MPOBENCHUS MPAKTHYECKUX paboT, TECTHPOBAHMUA,
coOeceZIoBaHMs MO pe3yjbTaTaM BBIMOJIHEHHUS JTA0OpAaTOPHBIX PAadOT, a TakKe pelIeHUs
3a1a4, COCTaBJeHHMS pabounx TaONMIl W TOJATOTOBKH COOOIIEHHH K YpPOKY. 3HaHHS
CTYJICHTOB Ha NMPAKTUYECKUX 3aHATHAX OLEHHBAIOTCS OTMETKAMU «OTIUYHO», «XOPOLIO,
«Y/I0BJIETBOPUTEIBHO» U «HEYAOBIETBOPUTEIHHO.

YcerHbli onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pPACCKa3, BKIKOYAIOLIUN
TEOPETUYECKUE MaTepHUalbl U MPUMEPhl MUX MPUMEHEHHs. Y IOBJIETBOPUTENIbHAS OLEHKa
CTaBUTCS, €CIIM CTYAEHT JIEMOHCTPUPYET HEriyOOKHEe TeOpeTUYEeCKUE 3HAHUS, MPOSIBIISET
cnabo chopMUpOBaHHbIE HABBIKM aHAIM3a SIBJIEHUN U MPOLECCOB, HEAOCTATOYHOE YMEHHUE
JIeJ1aTh apryMEHTUPOBAHHBIE BBIBOJBI M IPUBOAMUTH IIPUMEPHI, IOKA3bIBAET HE JOCTATOYHO
CBOOOZHOE BJIAJICHUE MOHOJOTUYECKONM peublo, TEPMHUHOJIOIHEH, JIOTUYHOCThIO U
MOCTIEI0BATENIbHOCTRIO M3JIOKEHUS, JIeJaeT OIIMOKH, KOTOPhIE MOXKET HCIPaBUTh TOJIBKO
IIPU KOPPEKIUU MTPENOIABATEIEM.

Pegepar. [Iponykt camocTosATEnbHON pabOThl CTYAEHTA, MPEICTABIAIOMIMN coOOU
KpaTKO€ W3JIOKEHWE B IUCbMEHHOM BHJE IOJYYEHHBIX PE3YJIbTaTOB TEOPETUUYECKOIO
aHajgu3a OMpeleNeHHONW HaydyHOW (y4ueOHO-HCCIEOBATEIbCKOW) TEMBbI, TJA€ aBTOP
PacKpbIBaeT CyTh HCCIEAyeMON MpOoOJieMbl, MPUBOAUT Pa3IMYHbIe TOUKH 3PEHUS, a TAKXKe
coOCTBEHHbIE B3MIsIAbI Ha Hee. Pedepar oneHuBaeTcs MO KOJIMYECTBY MPUBIICYEHHBIX
MCTOYHHMKOB, ITyOMHE aHaju3a MpoOJieMbl, KauecTBE OOOCHOBAaHUS aBTOPCKON MO3MIIHH,
TIIyOMHE PAaCKpPBITHS TEMBbI. Y IOBJIETBOPUTENbHAS OLICHKA CTABUTCS, €CJIM TeMa OCBEIEHa
JIUIIh YaCTUYHO, IOMYIICHBI (DAKTHYECKUE OMUOKH B coepkaHuu pedepara, WM UMEIOTCS
CYLIECTBEHHBIE OTCTYIICHUS OT TpeOOBaHMIi K pedepUpOBaHUIO, HIIM HETIOIHbIE OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

Tecr. Cucrema craHJapTU3UPOBAHHBIX 3a/laHUM, MO3BOJIAIOIIAs ABTOMAaTU3UPOBATH
MpOLEAYpY M3MEpPEHUs YpOBHSI 3HAHUW W yMeHuW oOywaromierocsa. TecT oneHUBaeTcs Mo
KOJIMYECTBY MPaBUIbLHBIX OTBETOB (HE MeHee 50%.).

IpakTnyeckass padora. IIpakTueckas pabora — 3TO 0OCOOBIM BHUA JEATEIBHOCTH
00y4aronierocs, 4yTo MoApa3yMeBaeT BHIMOJIHEHUS Pa3HOIJIAHOBBIX 3a/laHUH, HE CBSA3aHHBIX
¢ 00paboTKOM TEOpPEeTUYECKOro MaTepuana. Bo BpeMs BBINIONHEHUS CTYAEHTY HEOOXOIUMO
UCIIOJIb30BaTh paHee IONy4YeHHble TeopeTndeckue 3HaHus. [lonoxuTenbHas OLEHKa
CTaBUTCS, €CJIM BBITIOJIHEHBI BCE 3aJIaHUS MPAKTUYECKOM paboThl C 3aMEYaHUSIMU; CTYJIEHT
OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUAHUSIMH.
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JlabopaTtopuas padota. JlabGopatopHasi paGora — 3T0 OCOOBIN BUJ JEATEIHLHOCTU
00y4aroIIerocsi, 4To MOAPa3yMeBaEeT BHIMIOJHEHUS MPAKTHUECKUX PA3HOIUIAHOBBIX 3aaHH,
CBSI3aHHBIX C TIPUMEHEHHUEM TEOPETUUYECKOr0 MaTephalia K KOHKPETHOMY 3aJaHHIO.
[TonoxxutenvbHass OIlEHKAa CTaBUTCSA, €CJIM BBIMIOJIHEHbI OOJblllasg 4YacTh 3aJaHHM
nabopaTopHON pabOTHI C 3aMEYaHUSIMU; CTYJIEHT OTBETHJI HA YaCTh KOHTPOJIBHBIX BOIIPOCOB
C 3aMEYAHUSIMHU.

OueHka «OTJIMYHO» BBICTABIAETCS, KOrJa CTYJIEHb IIOKa3bIBAET IIyOOKOE
BCECTOpPOHHEE 3HAHME pazjliela JAUCHUILIUHBL, 00s3aTeNbHON U JIOMOJHUTEIHHON
JTUTEpaTyphbl, apryMEHTUPOBAHO U JIOTUYECKH CTPOMHO H3Jaraer Marepuaj, MOXKET
MIPUMEHSITH 3HaHUS JIJIs aHAJIM3a KOHKPETHBIX CUTYaIlUM.

OueHka «XOpoLIO» CTaBUTCA NPU TBEPABIX 3HAHUAX pa3fena JAUCHUILUIMHBL,
00s3aTeNIbLHON  JHUTEpaTyphl, 3HAKOMCTBE C  JIOTIOJHUTEIBHOW  JINTEPATYPOH,
apryMEHTHPOBAHHOM H3JI0)KEHUU MaTepHalla, yMEHUU NPUMEHUTh 3HAHUS JJIs aHAJIU3a
KOHKPETHBIX CUTYyAaIUH.

OueHka «yIOBIETBOPUTEIBHO» CTaBUTCS, KOrJa CTYACHT B OCHOBHOM 3HAeT
pasnen AUCHUILIIUHBI, MOXKET MPAKTUYECKU TPUMEHUTH CBOU 3HAHUSI.

OneHka «HEYTOBJIETBOPUTEIBHO» CTABUTCS, KOTJa CTYJIEHT HE OCBOWUJI OCHOBHOIO
CoOJIepKaHus MpeAMeTa U ¢1a00 3HAET U3ydaeMbli pa3ien AUCIUILTUHBI.

7.3. Ouyenounwvie cpedcmea 0131 nPOGEOEHUs. MEKYuieil ammecmayuu
Texyiuit KOHTPOJIb IPOBOAUTCS B (hopMe:

-MHIMBUAYaJIbHBII YCTHBIN ONPOC

-IMCHMEHHBIA KOHTPOITh

-TECTUPOBAHUE 110 TEOPETHUECKOMY MaTepHaIy

-mpakTrdeckas (;mabopatopHasi) padbota

-3amura pedepara, scce

-3aIUTa BHITOJIHEHHOTO 33 aHHUs

-pa3paboTka mpoOIeMbl Kypca (JOoKIan).

® JInunble Ipumepsbi
opMa Baanennst
P — 3uanus Ymenus (HaBBIKH) KayecTBa OLEHOYHBIX
CTYEeHTa cpeacTB
YcTHBII Kontpons 3nanuit OueHka yMeHHs O1ieHKa HaBBIKOB OreHka Kountponsn
(mUChbMEHHBIN) | TIO OTIPEIEIEHHBIM paznuyarthb paboThI ¢ CIOCOOHOCTH bI€ BOIIPOCHI
otmpoc mo | mpobiemam KOHKPETHBIC JTUTEPATYPHBIMU OTIEpaTHBHO U | IO TeMaM
TeMaM TIOHSTHUS HCTOYHUKAMHU KaueCTBEHHO MPUJIAraroTC
OTBEYaTh Ha o
[IOCTaBJICHHbIE
BOITPOCHI
Pedepatsr KoHnTpons 3nanmit OrneHka yMeHHUS Ouenka HaBpIKOB | OrieHka Tembl
I10 OIpeAeICHHBIM paznuyarb paboTHI ¢ cnocoOHOCTH K | pedeparoB
npobieMam KOHKpETHBIE JIUTEPATYPHBIMHU CaMOCTOATENbH | MPHUIIATAI0TC
TTOHSTHS HCTOYHUKAMU oi1 pabote u o
aHaIu3y
JTUTEPATYPHBIX
HMCTOYHUKOB
ITpaktuyeckue | CMBICIT NOHSTHH: OrnmceIBath U HaBbixamu: Ornenka Temsr paboT
(m1abopaTopHBI | €CTECTBEHHOHAYYHOE | OOBSICHSTH OTMCaHUS U CITOCOOHOCTH MIPUJIATAI0TC
¢) paboThI SIBJIEHUE, THIIOTE3A, €CTECTBCHHOHAYYH | OOBSICHCHHUS ONEPaTUBHO U | A
3aKOH, TEOPHs, bl SIBJICHHUSI. €CTECTBEHHOHAYYH | KaueCTBEHHO
BEILIECTBO, YcranaBnuBath BIX SIBJICHHU. pemarsb
B3alMO/ICHCTBHE; 3aBUCUMOCTD YcraHoBneHus MOCTaBJICHHbIE
IKOJIOTHIECKUE CBOICTB 3aBHCHMOCTH Ha
ACTMEKTHI XUMHUYECKUX CBOMCTB MIPaKTUYECKUX
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UCTIOJIb30BAHUS BEIIIECTB OT XAMHYECKHX "
YTII€BOOPOTHOTO CTPOEHHUS aTOMOB | BEIIECTB OT 71ab0paTOPHBIX
CBIpBSI. 3HAHUE 00pa3yromux ux CTPOCHHSA aTOMOB | paboT
COCTaBa, CTPOCHUSI | XUMHUYECKUX 00pazyomux ux
1 00IIUX CBOHCTB 3JIEMEHTOB. XUMHYECKUX
Ba)KHEUIINX OOBACHATD 3JIEMEHTOB.
KJIacCoB 3aBHCHMOCTh OObsicHeHUs
HEOPraHWYECKUX M | CBOMCTB BEIIECTB | 3aBHCHMOCTH
OpPraHUYEeCKHUX OT UX COCTaBa U CBOIICTB BeIlIECTB
COEIIMHEHHUH, CTpOEHHS OT UX COCTaBa u
HCKYCCTBEHHBIX 1 KPHCTAJUIMYECKUX | CTPOCHUS
CHHTETHUYECKUX PpeIeToK. KPUCTAJUTHIECKUX
MIOJIMMEPOB. OOBsICHATD PpELIEeTOK.
CwmebIcH XUMHUYECKHE OrneHuBaHus
KOJIMTYECTBEHHBIX SIBIICHUS, BIIMSHUS
3aKOHOB XHMHH MIPOUCXOAANINE B | XUMHUYECKOTO
[eprommueckuii pupojie, OBITY W | 3arps3HEHHS
3akoH 1. W Ha MIPOU3BOJICTBE. | OKpYyXKarouei
MenpeneeBa OrnenuBarh cpenbl Ha
BKJIaJ] POCCUMCKUX I | BIIMSIHUE OpraHu3M
3apyOeKHBIX XUMUYECKOTO YeJloBeKa 1
YUCHBIX, OKa3aBIINX | 3arps3HECHUS JpyTue KUBBIC
HaunOoJIbIIee OKpyXaromeit OpPTaHU3MBI.
BIIISTHUCE HA PAa3BUTHE | CPEIbI HA Omtidust THIOTE3bI
XUMHH. OpTaHu3M OT Hay4YHBIX
YelI0BeKa U TEOpUil.
JpYyTye KUBBIC JlenaTh BHIBOJIBI HA
OpTaHU3MBI; OCHOBE
Onmyarp SKCIIePUMEHTAIBH
TUIIOTE3bI OT BIX JIAHHBIX.
HaY4YHbIX TEOPHI. [IpuBoauTs
Jlenath BHIBOJGI HA | TIPUMEDHI,
OCHOBE TOKa3bIBAOIINE,
SKCIICPUMEHTANIBH | YTO: HAOMFOICHHS U
BIX JIAHHBIX. SKCHEPUMEHT
IIpuBoauTh SIBJITFOTCSI OCHOBOM
TIPUMEPBI, VIS BBIJIBYDKCHHS
MTOKa3bIBAOIINE, TUIOTE3 ¥ TEOPHH,
YTO: HAaOMIOACHHS M | TIO3BOJIIOT
SKCHEPUMEHT TIPOBEPHTH
SIBIISIFOTCSI OCHOBOM | MCTMHHOCTB
VTS BBIJIBIDKCHHS TEOPETUIECKIX
THUIIOTE3 U TEOPUA, BBIBOJIOB;
TIO3BOJISFOT €CTECTBEHHOHAYYH
TIPOBEPHTH ast TeOpust 1aeT
HCTUHHOCTH BO3MOXHOCTB
TEOPETHUECKUX OOBSICHSITH
BBIBOJIOB; W3BECTHBIC
€CTECTBEHHOHAYYH | SIBJICHUS IPHPOJIBI
ast TEOpHsl aeT 1 Hay4HBIC (aKTHI,
BO3MOXKHOCTb TpeICKa3bIBaTh
0OBACHATE €I1I€ HEM3BECTHBIE
U3BECTHBIE SIBIICHUS
SIBIICHUS ITPHPOJIBI
1 HAy4IHBIC (DaKTHI,
Tpe/ICKa3bIBaTh
el1le HEM3BECTHBIE
SIBJICHUS
TectupoBanue | KonTtposns 3HaHUI Ornenka yMeHuUs Ornenka HaBbIKOB | OrneHKa Bompocst
IO ONIPEAETEHHBIM | pa3iInyaTh JIOTHYECKOTO CIOCOOHOCTH MPUJIATaloTC
npobiemam KOHKpETHBIE aHaM3a u OTEpaTHBHO I | A
MTOHSATHS CHHTE3a MPHU Ka4eCTBEHHO
COTOCTABIICHUN OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
MIOHATHI BOIIPOCHI
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7.3.1. IllpuMepHbIe BONPOCHI Il MPOBeIeHUs TeKylIeil arrecTanuu (YCTHBIA U
NMUCbMEHHBIN) 0Mpoc

1. Tlepuoguyeckuii 3aKOH M NEPUOJUYECKAS] CUCTEMA XUMHUYECKUX 3jeMeHToB J[.H.
MeHieneeBa Ha OCHOBE IPEACTABJICHUI O CTPOCHHUHM aTOMOB. 3HAYEHHUE MEPUOANMYECKOIO
3aKOHA JUISl pa3BUTHS HAYKH.

2. Ankanbl psga MeTaHa, ux oomas Gopmyna. MeTaH, 3J€KTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE, XUMHUUYECKUE CBOMCTBA (TOPEHHE, PEAKIIUS 3aMEIICHUS ).

3. CTpoeHHe aTOMOB XMMHMUYECKUX HJIEMEHTOB Ha MPUMEPE AJIEMEHTOB BTOPOro MEPHOJA U
4A rtpynnbsl (4 rpynmsl TJIABHOM MOATPYIIIBI) MEPUOAUYECKOM CHUCTEMbl XHMHYECKHX
anemeHToB .. MenaeneeBa. 3aKkOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3TUX XUMHUUYECKUX
AJIEMEHTOB U 00Pa30BAHHBIX UMM IPOCTHIX U CIOKHBIX BEIIECTB (OKCUIOB, TUAPOKCHUIOB) B
3aBUCUMOCTH OT CTPOEHHUS UX aTOMOB.

4. AnxeHbl psaga dTeHa (dTWieHa), ux oOmas ¢opMyna. OTEH, 3JIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl, XUMHUYECKHME CBOMCTBA (TOpPEHHE, peEaKLUu
MIPUCOEUHEHUS U TTOJTUMEPUPU3ALINHN).

5. Buabsl XuMUYeCcKOHl CBsSI3M M CHOCOObI €€ oO0pa3oBaHUsl B HEOPraHUYECKUX U
OpraHMYECKUX COEJUHEHHUSX: KOBaJIEeHTHas (IOJIApHAsi, HEMOJspHAs, MPOCTbIe U KpPaTHbIE
CBSI31), MOHHAS!, BOJIOPO/IHAS.

6. [uknonapadunsl, ux obmas Gopmyna, CTpoeHHE, CBOMCTBA, HaXOXKIEHUE B MPUPO/IE,
MIpUMEHEHHE.

7. Knaccudukarus XuMHUYECKUX peaKIfii B HEOPraHUYECKON 1 OpraHu4eCKON XUMUH.

8. AnkuHbl uX oOmas ¢dopmyna. ITun (aneTUseH), JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl, XHUMHUYECKHE CBOMCTBa (rOpeHHe, pEaKIUH IPHUCOeINHEHUS),
IPUMEHEHHUE.

9. DNEKTPONUTHI U HE IEKTPOIUTHL. DINEKTPOJIUTAYECKAST TUCCOLMALINS HEOPTAHUUECKUX U
OpraHMYECKUX KUCIOT, 11esoueil, coneid. CTeneHp AUCCOUalUu.

10. Apensl (apoMaThueckue yriaeBoAopojabl), ux oOmas ¢dopmyna. beHzon, ero
3JIEKTPOHHOE CTPOEHHE, CTPYKTYpHast popMyIa, CBOMCTBA, IPUMEHEHHE.

11. OCHOBHBIE MONOXKEHUSI TEOPUH XUMHUYECKOIO CTPOCHMSI OPraHMYECKUX BemecTs A.M.
byrnepoBa. XuMHYECKOE CTPOCHME KaK NOPSAIAOK COECIUMHEHUS W B3aMMHOIO BIIMSHHUS
aTOMOB B MoJieKyJiaXx. OCHOBHBIE HAIIPABJICHUSI Pa3BUTHUS STOU TEOPUH.

IIpumepHbIe TeCcTOBbIE 3aIaHUS

3agaHus ¢ BBIOOPOM OTBETa

K kaxxnomy 3a71aHUIO JaHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OJIUH BEPHBIH.

Al. AToMBI cepbl UMEIOT BBICIIYIO CTENIEHb OKHCICHHS B COEIMHEHUH, (OpMyJia KOTOPOTo:

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

A2. Ha BHelIHEM 3JI€eKTPOHHOM YPOBHE aToMa XJIopa:

1) 5 anexTpoHOoB; 2) 1 anexTpoH; 3) 7 31€KTPOHOB; 4) 3 AIEKTPOHA.

A3. PacnipesienieH1IO 3JIEKTPOHOB MO YPOBHAM B aToMax ¢ocdopa COOTBETCTBYET psiJ] UUCEI:
1)2,8,5 2)2,5 3)2,7; 4)2,8,3.

A4. XuMHYecKHe 3JIeMEHThl pacoI0kKEHbl B OPsIIKE BO3PACTAHUS JIEKTPOOTPULIATEILHOCTH B
pany:

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

AS. Ha3zBaHusiM coeIMHEHUN «Cynb(aT Kalus», «Cyab(u] Kaausy, «CyIbOUT Kaaus»
COOTBETCTBYIOT (POPMYJIbI:

1) K2S03, K2S04, K2S; 3) K2504, K28, K2503; 2) K28, K2504, K2S03; 4) K2S04,
K2S03, K28S.
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A6. Beictmii okcun coctaBa D0 u runpokcu coctaBa I(OH)2 006pa3yeT XuMHUYECKHM SJIEMEHT,
HMMEOLINN:

1) Tpu BneKTpOHa Ha BHEUTHEM YPOBHE; 2) OJIMH 3JIEKTPOH Ha BHEIIHEM YPOBHE; 3) 3apsi aTOMHOTO
sapa +6; 4) 3apsin atomHoro siapa +20.

A7. KoBajeHTHOW MOJISPHON CBA3bIO0 00pa30BaHBI MOJICKYJIbI BEIICCTB:

1) H20, H2, N20O, AIN; 3) NaCl, LiF, H20, CO2; 2) HCI, H2S, H20, PCI5; 4)
N2, CO, CO2, H20.

A8. HenonsipHasi KoBaJIEHTHas CBS3b BOSHUKAET MEXAY aTOMaMHu:

1) kucnopona, 2) Harpus u ¢propa, 3) kucinopona u propa, 4) cepsl u Gpocdopa.

A9. B anpax aToMOB yriepo/ia, KpeMHHUsI, XJIOpa YUCIIO IPOTOHOB COOTBETCTBEHHO PaBHO:
1)12,28,35; 2)6,14,17; 3)6,7,17; 4)12,14,17.

A10. Paz6aBneHHas cepHasi KUCJIOTa B3aUMOJIEHCTBYET C KaX/IbIM U3 Iapbl BEILIECTB:

1) cepebpo u okcup cepedpa; 2) nuHK u okcus cepsol (IV); 3) Mmarauii u okcua Maraus; 4) aMMHUaK u
XJIOPOBOJIOPO/.

All. Cynbdar 6apus MOKHO MOJTYIHUTh, €CIIH B3STh:

1) xnopup 6apus u okcun cepsl (IV); 2) cepHyro kuciaoTy v HUTpat O6apus; 3) Gapuii U CEPHUCTYIO
kucnory; 4) oprodocdar 6apus u cynbdaT CTPOHLIHUS.

A12. BecieTHbIi ra3, MAJIOPaCTBOPUMBIN B BOJIE, TIOJIYYAIOT B JIAOOPATOPUU Pa3I0KEHUEM
MepMaHraHaTa KaJus:

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

A13. Kuciaoty MOKHO HOJTYYHUTh IPU B3aUMOJEHCTBUU C BOAOM BCEX BEILECTB I'PYIIIbI:

1) P205, NO, SiO2; 3) Si02, CO2, SO2; 2) SO2, CO2, P205; 4) NO2, CO,
S03.

Al4. Macce cynb(ara HaTpus, paBHOM 284 I, COOTBETCTBYET KOJIMUYECTBO BEILIECTBA!

1) I monb; 2)2 wmonb; 3)3 monb; 4) 1,5 Monb.

A1l5. K peakuusam 3amMenieHrss OTHOCHTCS peakiusi, CXeMa KOTOPOM:

1) Mg + H2S0O4 3) Mg(OH)2 + H2S04  2) MgO + H2S504 4) MgO + SiO2
A16. X10poBOAOPOA MOYKHO MOJTYYNUTh MPU B3aUMOICHCTBUU:

1) CaCl2 u NaOH; 3) CI2 u KBr; 2) NaCl u H2S04; 4) C12 u O2.

A17. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOMN pEeAKIIUEN SBIIACTCS:

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

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

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

1) moHMXaeT CTENIEHb OKUCIICHUS; 2) TIOBBIIIACT CTETICHb OKUCIICHUS; 3) SABIISCTCS
BOCCTAHOBUTENEM; 4) HE U3MEHSIET CTENEHb OKUCIICHUSI.

A19. ConsiHast KHCJIOTa MOKET PEarupoBaTh C KaXKJbIM BEIIECTBOM Psijia:

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

2) H2S04, MgO, Zn, AgNO3; 4) Cu, FeO, P205, Ba(OH)2.
A20. C kaxasiM BemiectBoM psima CO2, SO3, H20, HCI Gynet B3auMo1eiicTBOBATS:
1) okcun HaTpus, 2) XJIOpUA HATpus, 3) cepHast KucyoTa, 4) okcun docdopa (V).
A21. O6bemM Boaopoia, BRIACISIONIErocs mpu daekTponu3e 180 T Boabl, paBeH:
1)2247n; 2)224n; 3)2,24m 4)44,8 .

A22. KucnoTtHsle CBOICTBA MPOSIBIISIIOT BCE BEILIECTBA PsJa:

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

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

A23. Ha peaxkuuto Bojiopoja ¢ xjopoM uzpacxogosainu 100 i xiaopa. O0bem oOpa3oBaBLIerocs
XJIOPOBOJIOPO/Ia PABEH:

1) 100 m; 2)200m; 3)50m 4)300 5.

A24. B ypaBHeHUM peakuuu oOMeHa Mexny cynbdarom meau (1) u ruapoxcuaom HaTpus
K03 puureHT nepea Gopmyoi BObI:

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

A25. Ocaznok 6enoro 1BeTa MOMYYUTCS B PE3yJbTaTe PEAKIUU MEXKIY:

1) CuO u HCI; 3) FeO u H2S0O4;

2) Ba(OH)2 u H2S04; 4) NaOH u HCI.
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A26. CokpatieHHbIM HOHHBIM YpaBHeHHeM Fe2+ + 20H— = Fe(OH)2 moxeT ObITh BRIpAXKEHO
B3aUMOJICICTBUE MEKY:

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

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

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

A28. BzaumopeiicTBre CONSTHON KUCIOTHI M KapOoHaTa KalblHs BHIPAXKAETCS COKPAIICHHBIM
WOHHBIM YpaBHEHUEM:

1) 2H++ CO32-=C0O2 + H20  2) CaCO3 + 2H+ = Ca2+ + H20 + CO2

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

A29. C noMoIipio pacTBOpa, COJIEPKAIIET0 KATHOH BOJIOPOa, MOKHO PACIIO3HATH:

1) cynedar-uoH; 2) kapOOHAT-HOH; 3) HUTPAT-HOH; 4) HOH AMMOHHUS.

A30. UtoObI yCKOpUTH peakiiuio ropenus hocdopa, HyKHO:

1) mocreneHHo oxyaxaark hochop;

2) BHECTH MO0 XKEHHBIN pocdop B aTMOC(hepy YUCTOr0o KUCIOPOa;

3) IpOBOAUTH PEAKLUIO B TEMHOTE; 4) IPOBOAUTH PEAKIUIO IPY OBBIIIEHHOM J1aBJICHUU.
A31. Cokpamiennoe nonHoe ypasuenue Zn2+ + 20H— = Zn(OH)2 otpakaeT CylnHocTh
B3aUMOJICCTBHS MEXKIY:

1) ©uMHKOM | BOJOW; 2) OKCUAOM IIMHKA U BOJIOM;

3) XJI0pu0OM LIMHKA U TUJIPOKCUIIOM HaTpusl;  4) XJIOPUAOM IIMHKA U CEPHOU KHCIIOTOM.
A32. Cxema BOCCTaHOBJICHHUS a30Ta:

1) N-3 [0 NO; 2) NOO N-3; 3) N+4 [J N+5; 4) NODJ N+2.

A33. Jlns HelTpanu3aluu COISHOM KUCIOTHl MOXKHO HUCIIOIb30BaTh BEIIECTBO:

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

A34. SInoButble ra3bl COCTABIISIOT TPYIIILY:

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

A35. Illenous 1 BOZOPOJ MOITYHYArOTCS IPU B3aUMOJEHCTBUM C BOAOM:

1) nuHKa; 2) xkenes3a; 3) oKkcuaa Kanblus; 4) KaIbIHsl.

A36. Cynbdat HaTpHst HENb3s MOIYYUTh NIPH B3aMMO/ICHCTBUH BEIIECTB!

1) H2SO4 u NaOH; 3) NaCl u H2SO4; 2) Na20 u H2S04; 4) NaOH u SO3.
A37. ®opMysbl TOIBKO KUCIOTHBIX OKCUIOB YKa3aHbl B PAY:

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

1) aroMHYy10; 2) HOHHYIO; 3) METALTUYECKYIO; 4) MOJIEKYISIPHYIO.

A39. B Monekye BOJbI YUCIIO OOIIUX 3JEKTPOHHBIX Tap:

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

A40. Oxcup KUCIOTHOTO XapakTepa o0pa3yeT XMMUUYECKUN DJIEMEHT, B aTOMaX KOTOPOTo
cleqlyrolee pacrnpeaesieHue 3JeKTPOHOB 10 3JIEKTPOHHBIM YPOBHSM:

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

A41. OTtHOCHUTENBHAS TJIOTHOCTH OKcua yriaeposaa (IV) mo Bo3ayxy paBHa:

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

A42. O6beMHBIe OTHOIIIEHUS Ta30B B peakiuu 3H2 + N2 [ 2NH3 paBHbr:

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

A43. PactBopsl K2504, H2S0O4, KOH M03XHO OTJIMYUTH JPYT OT ApYyra ¢ MOMOIIBIO:

1) uunka; 2) Hutpata cepedpa; 3) penondranenna; 4) puoseToBOroO JIaKMyca.

A44. K OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSAM OTHOCST BCE PEAKIIUU:

1) coequnenus; 2) paznoxeHus; 3) 3amenieHus; 4) oomeHa.

A45. Bemectsa, popmyisl kotopeix CuSO4, KHCO3, FeS, oTHOCAT K Ki1accy:

1) kucnort; 2) coneii; 3) ocHOBaHUM; 4) OKCH/IOB.

A46. Xnopua-aHuOHBI 00pa3yIOTCS IPU JUCCOLIMAIIMU BEIIECTBA:

1) KC103; 2)HClO4; 3)KCl; 4) AgClL

AA47. Tlpu ropernn 320 T cepsl noay4dmiiock 576 T okcuna cepsl (IV). MaccoBas nons Berxoaa
MIPOJYKTa peakluy paBHA:

1) 90 %; 2)95%; 3)80%; 4)85%.
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A48. lllenoun, a 3aTeM KUCJIOTY UCIIOIB3YIOT MIPU OCYIIECTBICHUH MPEBPAIICHUN:

1) CaO J CaCO3 [J CO2; 3) K O KOH [ K2804; 2) FeCl2 [J Fe(OH)2 [ FeSO4; 4)
CuS0O4 [J Cu(OH)2 [0 CuO.

A49. KoHLIeHTpUpOBaHHBIE pACTBOPHI LIEJIOUEH HETb3sI XPAHUTH B:

1) amomMuHUEBON OaHKE; 2) CTeKJISTHHOM OaHKe;

3) nonudTUIEHOBOM Tape;  4) KepaMUYECKOH €MKOCTH.

AS50. ITpu B3aumoneiicteuu 40 T rugpokcuaa Hatpus u 100 r cynbdara menu (I1) macca BemecTsa,
OCTaBIIETOCs B U30BITKE, paBHA:

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

TECT 2
K xaxxmomy 3a71aHUIO JaHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OJIUH BEPHBIH.
Al. 3nauenus ctenenei okucienus pocdopa B coequneHusx, hopmynsl koropbix P205 u H3P:
1) MONOKUTEIHHOE U MOJOKUTEIBHOE; 2) MOJIOKUTEIHHOE U OTPUIIATENIbHOE; 3) OTPHUIATEIBHOE U
OTpHUIIATENBHOE; 4) HYJIEBOE U MOJIOKHUTEIBHOE.
A2. Ha BHelIHEM 3J1€KTPOHHOM YPOBHE JIBa 3JIEKTPOHA UMEIOT aTOMBI:
1) cepsr u kuciopona; 2) pocdopa u azota; 3) Maruus U Kanblus; 4) Oapus U HATPUS.
A3. [locnenoBaTenbHOCTD YKCEI B psiy 2, 8, 7 COOTBETCTBYET PACIIPEAEIICHUIO AJIEKTPOHOB T10
YPOBHSIM B aTOMax:
1) docdopa; 2) xopa; 3) amomunus; 4) MapraHia.
A4. Cpean xumudeckux anemeHToB Li, Na, K, Cs naubosee spko cBoiicTBa MeTaslia BEIPAKCHBI Y:
1) nutus; 2) Hatpust; 3) Kanus; 4) uesus.
AS. BemectBam, Gpopmynsl kotopeix NaHCO3, Na2CO3, Na2S04, NaHSO4, cooTBeTCTBYIOT
Ha3BaHUSL:
1) runpokapOoHaT HaTpus, KapOOHAT HATPUs, Cyab(aT HATpuUs, TUAPOCYIbGAT HATPUs; 2)
KapOOHaT HaTpusl, TUAPOKAPOOHAT HATPUS, TUAPOCYIb(AT HATPUsL, Cylbdat HaTpus; 3)
rupocynbdart HaTpusl, CyabdaT HaTpusl, THAPOKApOOHAT HATPuUs, KapOOHAT HaTpus; 4) cynbdaT
HaTpus, KapOOHAT HATpus, TUAPOKapOOHAT HATPHUS, TUAPOCYNIb(AT HATPHUS.
A6. Xumnyeckuii anemeHT Ne 11 oOpasyeT OKCHA U THIPOKCHU]T COCTaBa:

1) 320 u O0H; 3) 2203 u 3(0OH)3; 2) 50 u 3(OH)2; 4) 502 u H2503.
A7. KoBaneHTHOH HENOJSAPHO CBA3bI0 00pa30BaHbl MOJIEKYJIbl BEIIECTB!

1) 02, N2, H2, CI2; 3) 02, O3, NH3, N2;

2) 02, H20, H2S, CO2,; 4) 02, H20, Cl12, Br2.

AS. TonsspHOCTH CBSI3M B OOJIBINICH CTETICHH BBIPAXKEHA y BEIIIECTBA:

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

A9. ATOMBI yriiepoa u KpeMHUS UMEIOT:

1) oguHAKOBOE YKCIIO JIEKTPOHHBIX YPOBHEH; 2) OIMHAKOBBIE paauyChl; 3) OJUHAKOBOE YHCIIO
JIEKTPOHOB Ha BHELTHEM JIEKTPOHHOM YPOBHE; 4) OJJMHAKOBOE YHMCIIO IPOTOHOB B si/Ipe.

A10. ®HOIETOBBIN JaKMYC U3MEHSAET OKPACKy Ha KPACHYIO B pe3y/IbTaTe PEAKLIUU C BOAOU BCEX
BEIIIECTB psja:

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

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

Al1l. KauecTBeHHOH peaklMel Ha COJSHYIO KUCIIOTY U €€ COJIU SIBIISIETCS pEeaKLUsl C:

1) HuTparom cepelpa; 2) GUOIETOBBIM JIAKMYCOM; 3) THAPOKCUIOM Oapusi; 4) cynb(paTom MeIu.
Al2. AMMuak Helb3sl OJIYYUTh Pa3IoKEeHUEM:

1) xapOoHaTa aMMOHHS; 2) XJIOpUJIa aMMOHMS; 3) HUTpaTa aMMoOHUs; 4) OpoMuUIa aMMOHMUSL.
A13. Ilpu 0OBIYHBIX YCIOBUSIX OCHOBAHUS MOKHO MOJIYYUTh PU B3aUMOAEHCTBUU C BOJIOM:

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

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

Al4. KonuuecTBy BemiecTBa 1,5 Monb paBHa Macca runpokcuaa meau (1):

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

A15. Peaknus FeCl3 + 3NaOH [ Fe(OH)3 + 3NaCl oTHOCHUTCSI K peaKIusiM:

1) coequnenus; 2) paznoxenus; 3) 3amenieHus; 4) ooMeHa.

A16. Ilpu npokanuBanuu manaxuta (CuOH)2CO3 obpa3yroTcs:
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1) CuO, CO2 u H20; 3) Cuu H2CO3; 2) (CuOH)2 u CO2; 4) Cu20, H20 u CO2.
A17. OKucIUTENbHO-BOCCTAHOBUTEIBHON PEAKIIUEH SIBIISIETCS:

1) 4NH3 + 302 [J 2N2 + 6H20; 2) SO2 + H20 [J H2S03; 3) NaCl+ AgNO3 [1 AgCl +
NaNO3; 4) 2AI(OH)3 [0 AI203 + 3H20.

A18. B peaknuu coeIMHEHUs a30Ta C BOAOPOIOM a30T:

1) NOHMIKAET CTENIEHb OKUCIIEHHUS; 2) MOBBILIAET CTEIIEHb OKUCIIEHUS; 3) HE U3MEHSET CTEIIEHb
OKHCJICHUS; 4) ABISETCS BOCCTAHOBUTEIIEM.

A19. CepHast KMCIIOTa MOXKET pearupoBaTh ¢ Kax/IbIM BEIIECTBOM psJia:

1) BaCl2, FeO, Fe, KOH; 3) NO2, Fe203, NaOH, Zn; 2) CO2, HCI, NaOH, CuO; 4)
Na2S04, Mg, KOH, CuO.

A20. C xaxabim BenectBoM psiia K20, CaO, NaOH, H20 6ynet pearupoBath:

1) runpoxcun kanus; 2) cynbdar 6apust; 3) okcun yriepoaa (IV); 4) oxcun menu (II).

A21. O6wvem okcuaa yriaepoaa (IV), Beigenstomierocs npu pasznoxenuu 500 r kapOoHaTa KanbIus,
paBeH:

D) 112n; 2)224n; 3)11,21; 4)224 5.

A22. CepHast Kucjao0Ta He OyJIeT pearupoBaTh C:

1) runpokcunom 6apus; 2) okcunom menu (II); 3) unnkom; 4) okcunom yriepona (IV).

A23. KonnuecTBo BeniecTBa 1 00beM BOI0POa, TOJIy4EHHOTO MPU B3aUMOIEUCTBUN 5 MOJIb IUHKA
C COJITHOM KHMCIIOTOM, COOTBETCTBEHHO PaBHbI:

1) 5 momnb, 112 m; 3) 2 monb, 44,8 11; 2) 3 moib, 67,2 1; 4) 1 moub, 22,4 1.
A24. B ypaBHEeHHH TOPEHUS CEpOBOAOPOAA ¢ 0OpazoBanueM okcuza cepsl (IV) koapduunent
nepe KUCIOpOIOM PaBeH:

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

A25. Jlerkuii ra3 ¢ pe3KuM 3anaxoM MOJIYYUTCA B PE3yJIbTaTe PEAKIUN MEXKITY:

1) NH4Cl u Ca(OH)2; 3) COu 02;2) H2 u O2; 4) CaCO3 u HCI. A26.
CoxkpaiieHHbIM HOHHBIM ypaBHeHueM Cu2+ + 20H— = Cu(OH)2 moxeT ObITh BbIpaXKeHO
B3aUMOJIEHCTBUE MEXKY:

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

A27. OnHOBpPEMEHHO B pacTBOPE MOTYT HaXoAuThest HOHBL: 1) Agt u Cl—; 2) Ba2+u SO42—; 3)
Na+ u Cl— 4) Fe2+ u OH-.

A28. Peakuuu rugpokcusa xenesa (II) ¢ cepHoit KUCIOTOM OTBeUaeT COKpaleHHOEe HOHHOE
ypaBHEHUE:

1) FeO + 2H+ [0 Fe2+ + H20; 2) Fe(OH)3 + 3H+ [J Fe3+ + 3H20; 3) Fe(OH)2 + 2H+ [J
Fe2++ 2H20; 4) Fe2+ + 20H- [J Fe(OH)2.

A29. UToObI OnIpeIeTnTh, KeJIe30 WIH UHK HAXOJUTCS B JEKTPOXUMHUYECKOM DSy HAMPsHKCHUN
METaJIJIOB JIeBee, MOKHO BOCIIOJIb30BAThCS:

1) Bomoit; 2) nutpatom menu (I1); 3) uurparom xenesa (I1I); 4) HuTparom nUHKA.

A30. CxopocTb peakuu MeX1y cyabdumom xenes3a (II) u consHoit KUCI0TON MOBBICUTCS, €CIIH:
1) m3menbunth cynbdun sxenesa (I11); 2) oxmaauTe pearupyromyo cMech; 3) MOBBICUTH JaBJICHUE;
4) MOHW3UTH TaBJICHUE.

A31. Cokpamennoe nonHoe ypasaenue Fe3+ + 30H— = Fe(OH)3 orpakaer cyniHocTh
B3aUMOJICCTBUS MEXKIY:

1) xnmopunom xenesa (I1I) u ruapokcuaoM Kanus; 2) )Keae30M U THAPOKCUIOM HATpusl; 3) OKCHIIOM
xene3a (II1) u Bogoit; 4) cyneharom xenesa (I11) u Bogoii.

A32. Cxema OKHCIICHHS XpoMma:

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

A33. O6pazoBanue 0e10ro ocajika Mpu MPOIMYCKAHUH ra3a B OECIIBETHBIN pacTBOP IIETOUH
MIPOUCXOAUT NPU B3aUMOJECHCTBUU:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u HCIL.
A34. HesimoBuThIE Ta3bl COCTABIIAIOT TPYIIILY:
1) H2, CO, CO2; 3) 02, N2, 03; 2) HCl, CI2, H2S; 4) 02, CO, H2S.

A35. T'a3 o6pa3zyercs npu JeHCTBUU COISHOM KHCIOTHI Ha:
1) oxcun Hatpust; 2) Xjaopua HaTpust; 3) kapOoHAT HATPUSL; 4) TUAPOKCHU HATPHSL.
A36. Hutpat meau (II) Henb3st MOTYYUTH C TOMOIIBIO BELIECTB:
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1) Cuu HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuCl2 u NaNO3.
A37. ®opMysbl TOJIBKO OCHOBHBIX OKCHIOB YKa3aHbI B PSIY:

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

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

A38. TBepaoe TyromiaBkoe BEIIECTBO alMa3 UMEET KPUCTAITU-UYECKYIO PEIIETKY:

1) aroMHYy10; 2) HOHHYIO; 3) METALTUYECKYIO; 4) MOJIEKYISIPHYIO.

A39. B monekyne okcuza yriepozaa (IV) urcio o0uumx 371eKTpOHHBIX TIap PaBHO:

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

A40. Oxcug ampoTepHOro Xapakrepa o0pa3yeT XUMHUECKUH DJIEMEHT, B aTOMax KOTOPOTO
CJIEIyIOIlee PACTIPEACIECHUE IJIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM:

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

A41. OTHOCUTENBHAS TJIOTHOCTH T'a3a a30Ta MO BOJIOPO/Y pPaBHA:

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

A42. Ha ropenue 20 1 MeTaHa 3aTpayuBaeTCs KUCIOPO 00bEMOM:

1) 10 1; 2)201; 3)30m; 4)40 n.

A43. Hanuuue x10poBo0opoa B paCTBOPE MOKHO OOHAPYKUTh C MTOMOIIBIO:

1) HuTpata Gapus; 2) ruIpoKcuaa Kaiaus; 3) HuTpaTa cepedpa; 4) ruapokcuaa oapus.

A44. K OKHCITHTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSIM OTHOCST MPOIECCHI:

1) pacTBOpeH#HEe MOBAPEHHOM COJIM B BOJIE; 2) paslioskeHue KapOoHaTa HaTpus; 3) prKaBleHUE
xKelesa; 4) pacnaj yrojibHOM KUCIIOTHI Ha YIJIEKHUCIIBINA ra3 U BOLY.

A45. ConsiMu ABISIFOTCS BCE BEIIECTBA psijia:

1) MgS0O4, H2CO3, Fe(OH)2; 3) CuS0O4, Ba(OH)2, NaCl;

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

A46. HutpaT-1oHBI IIpH IHUccOlMaluU 00pa3yeT BEUIECTBO:

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

A47. Ilpu okucnenuu 6,4 T menu oopazoBanock 6,4 T okcuaa menu (I1). MaccoBast mosis BeIxo/1a
MPOJyKTa peaKklliy paBHA:

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

A48. Kucnoty, a 3aTem 11eJ104b UCTIOIB3YIOT MPU OCYIIECTBICHUU IPEBPAILICHHIA:

1) CuO O Cu(NO3) 21 Cu(OH)2; 2) HCI [J NaCl [0 AgCl; 3) CaCO3 [J CaO [J
Ca(OH)2; 4) H2 SO4 [J Na2S04 [1 Ba SO4.

A49. OuucTuTh BOAY OT BPEAHBIX IPUMECEN MOKHO:

1) kunssuenuem; 2) nobasnenueM B Hee kpuctamioB KMnO4; 3) dunsrpoBanuem; 4)
(dbunpTpOoBaHUEM, KUTITUCHUEM, ToOaBieHneM KMnO4.

A50. K 11,8 r cepHoit kucnoTsl 1o6aBuM 6,5 r 1iuHKa. Macca u ¢popmyina BemecTBa, OCTaBIIErocs B
U30BbITKE:

1)2rZn; 2)2rH2S04; 3)1rZn; 4)1rH2SO4.

B9. B oxucnuTebHO-BOCCTAHOBUTEIBHON peaKIMK Mpou3onuio npespamienue PO [1 P+5. Orot
IIPOLIECC HA3bIBAETCH ... .

B10. ®enondranens B pacTBOpe MIEIOYN IPUOOPETACT ... IIBET.

TECT 3
K kaxxmomy 3a1aH1IO JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJWH BEPHBIMH.
Al. B psxy HC104 [0 HCIO3 [J HCIO [J HCI cTenens okucaeHus Xjopa:
1) nonmkaetcs ot +7 10 —1; 2) nosbimaercs ot —1 g0 +7; 3) nosbimaercs ot 0 1o +5; 4)
MOHMKaeTcd oT +7 go +3.
A2.Y aTOMOB XMMHUYECKOT0 3JIEMEHTA YTJIepOoa YUCIIO 3JIEKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM
YPOBHE PaBHO:
1)2; 2)4; 3)1; 4)6.
A3. Cxema pacnpe/iesieHHsl 3JI€KTPOHOB 0 YPOBHAM — 2, 8, 5 — COOTBETCTBYET XMMHUYECKOMY
JJIEMEHTY, CTETICHb OKHCIICHHUSI KOTOPOTO B BOAOPOAHOM H BBICIIIEM KHCIOPOIHOM COSITUHEHHSIX
paBHa:
1)-5u+3; 2)-2u+6; 3)-1u+7, 4)-3u-+s.
A4. B psany okcunos Na20, Al203, P20OS5 npoucxoaut u3MeHEHHE CBOMCTB:
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1) OT OCHOBHBIX K KUCIIOTHBIM; 2) OT KHCJIIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K aM()OTEpHBIM; 4)
OT KHCJIOTHBIX K aM()OTCPHBIM.

A5. Ha3zBanus «aMMHaK», «yrapHblil ra3», «C€pOBOJOPOI», «O30H» COOTBETCTBEHHO UMEIOT:

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

A6. Boicimii okeug 9205 u netydyee BogopoaHoe coequHenrne OH3 uMeroT 3JeMeHTHI:

1) mepBoii A rpynmsl; 2) TpeTbei A rpymnsl; 3) mAToi A Tpymibl; 4) ceapMOi A TpyIIbL.

A7. XuMU4eCKUN 371€MEHT, B aTOME KOTOPOTO 3JIEKTPOHBI 110 YPOBHSM pacIpeesieHbl Tak: 2, 8, 6,
o0pa3yeT ¢ BOJIOPOIOM XUMHUUYECKYIO CBSI3b:

1) KOBaJICHTHYIO MOJISIPHYIO; 2) KOBAJICHTHYIO HETIOJISIPHYIO; 3) HOH-HYIO; 4) METaJUTMUECKYIO.

AS8. Ynciao KOBaJeHTHBIX CBA3EH MEXKIy aTOMaMH a30Ta B MOJIEKYJIe a30Ta PaBHO:

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

A9. ATOMBI HATPUA U MarHusi UMEIOT:

1) oguHAKOBOE YHCJIO JIEKTPOHOB; 2) OJMHAKOBOE YHCIIO JIEKTPOHHBIX YPOBHEH; 3) OIMHAKOBYIO
CTEeTeHb OKUCJICHHSI B OKCHUaX; 4) OJMHAKOBOE YHUCIIO TPOTOHOB B SPaX.

A10. ®enondranenH U3MEHIET OKPACKy HA MAJTMHOBYIO B PE3YJIbTATE PEAKIIH C BOJIOW BCEX
BEIIECTB, BXOJSAIIUX B FPYIIY:

1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
All. T'uapokcun menu (II) MOKHO OMYYUTH MPU B3aUMOCHCTBUH PACTBOPOB:

1) xnmopuna menu (II) u runpoxcuna nunka; 2) cyasdara meau (I1) u xnopuna Hatpus; 3) HUTpaTa
menu (1) u rugpokcuna xanwus; 4) kapoonara meau (1) 1 cepHOit KHCTOTHI.

Al2. Ha3BaHus «HeramieHasi U3BECTb» U «TallleHasi U3BECTh» COOTBETCTBEHHO UMEIOT BELIECTBA:
1) CaO u Ca(OH)2; 3) CaCl2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4)CaOu
CaCOs3.

A13. IIpu B3auMoIeHCTBIM MEIM C KOHLIEHTPUPOBAHHOM a30THOI KHCI0TOM 00pa3yercs ras
Oyporo 1BeTa, KOTOpbIil Ha3bIBAETCA:

1) okcuaom azota (IV); 2) ammuakom; 3) XJIOpPOBOAOPOIOM; 4) XITOPOM.

Al4. B 1Byx Monsix cynb(dara Kamus Macca Kajlusi paBHa:

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

A15. OKHCIUTETBLHO-BOCCTAHOBUTEIBLHON PEAKIIUEH SIBISECTCS PEaKIIMS:

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

A16. 'mapokcuna HaTpus OyaeT B3aMMOIEHCTBOBATH C:

1) 02; 2)CaO; 3)KNO3; 4)HNO3.

Al7. Peakuuro 4FeS2 + 1102 [J 2Fe203 + 8 SO2 oTHOCAT K peakusam:

1) nonHoro oOMeHa; 2) OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM; 3) COeTMHEHHUS; 4) HEUTpaTu3alliy.
A18. B peakiuu 6P + SKCIO3 [0 3P205 + SKCI docdop:

1) BoccTaHaBIMBAETCS; 2) OKUCIIACTCS; 3) SIBISETCS OKUCTUTENEM; 4) TTOHMKACT CTETICHb
OKHCJICHUS.

A19. 'mapokcun HaTpust OyJET pearupoBaTh C KaXKIbIM BEIIECTBOM Psijia:

1) CuCl2, P205, KOH, CuO; 3) FeCl2, H2S04, MgO, CO2; 2) CO2, HCI, SO2, CuSO4;
4) NH3, HNO3, ZnCl12, SO3.

A20. Ocaznok roy0oro 1BeTa BBIIAIACT P JOOABICHUH B PACTBOP THIPOKCUIA KaTHS:

1) xmopuna 6apus; 2) xnopuaa xkenesa (I111); 3) xnopuna ammonust; 4) xmopuaa meau(Il).

A21. Ilpu nomHoM cropanuu 340 r aMmMHaKa BbIIENISETCSA a30T 00bEMOM:

H)11,2n; 2)22,4n, 3)224n; 4)112 5.

A22. OCHOBHBIE CBOMCTBA MPOSIBJISIOT BCE BEIIECTBA IPYIIIIHI:

1) SO2, Ca0O, CaCO3; 3) NH3, HCI, CuO; 2) CaO, NaOH, Ca(OH)2; 4) A1203,
P205, Ba(OH)2.

A23. Bogopon maccoit 60 T BCTYNUIJI B peaklii0 COeIMHEHU ¢ a30ToM. KonnuecTBo BellecTsa u
00BbeM 00pa30BaBIIErOCs aMMHUAKA:

1) 10 moms, 224 1; 3) 2 monb, 44,8 11; 2) 5 moub, 112 m; 4) 20 Mob, 448 1.
A24. B ypaBHEHUU peaKlUU pa3iokKeHHs THAPOKCHIA aIFOMUHUSA KOdpduueHT nepea Gopmynoit
BOJIbl PaBEH:
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1)2; 2)3; 3)4; 4)5.

A25. T'a3 Oyporo 1BeTa mojsy4yaercs B pe3ysibTaTe B3auMOACHCTBUS:

1) Zn ¢ H2SO4 ; 3) Cu ¢ HNO3 (koHi1.); 2) Cu ¢ H2SO4; 4) Mg ¢ HCI.

A26. B3anMoelicTBIEe pacTBOPOB XJIOpUa HATPUsl M HUTpaTa cepedpa BhIpaKaeTcsi COKPAIICHHBIM
HOoHHBIM ypaBHeHueM: 1) Ag+ + Cl—= AgCl; 3) H+ + OH— = H20; 2) Na+ + NO3— [J
NaNO3; 4) Ca2+ + CO32—= CaCO3.

A27. J1ns pacrio3HaBaHUs COJNEN YTOJIbHON KUCIOTHI MOKHO HCIIOIb30BATh:

1) runpokcua HaTpuUs; 2) CONSHYIO KUCIOTY; 3) XJI0pUJ HaTpus; 4) HUTpaT aMmMoHus. A28.
CoxkpaieHHbIM HOHHBIM ypaBHeHHEM Cu2+ + 20H— = Cu(OH)2 mokeT OBITh BBIpaXKEHO
B3aUMOJICICTBHE MEKIY:

1) CuO u NaOH; 3) CuCI2 u Fe(OH)2; 2) CuSO4 u KOH; 4) Cuu KOH.

A29. OOHapyXUTh B pacTBOPE XJIOPUI-MOHBI MOXHO C TIOMOIIIBIO pacTBOpA:

1) benondraneuna; 2) Hurpata cepedpa; 3) menouu; 4) Huurpara ceunua (II).

A30. C HanbopIei CKOPOCTHIO B3aUMOJICHCTBHE C COJISTHOW KUCIIOTOM Oy/IeT MPOUCXOANTH V:

1) onoBa; 2) xenesa; 3) nuHka; 4) maraus. A31. CokpaieHHoe HOHHOE ypaBHeHHe Ba2+ + SO42—
= BaS0O4 otpaxaeT CyIHOCTh PEAKIIUNA MEKY:

1) okcunom G6apus u okcugom cepsl (IV); 2) ruapokcunom 6apus u okcuaoM cepsl (IV); 3) 6apuem
Y CEPHOM KUCIIOTOM; 4) XJIOpuAOM Oapus U Cyiab(haToM HATPHSL.

A32. Cxema OKHUCIICHHS a30Ta:

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

A33. Ilpu B3aumopeiictBun okcuaa menu (I1I) ¢ Bogopoaom (mpu HarpeBaHUM) MPU3HAKOM PEAKIIUU
SIBJISICTCS:

1) u3MeHeHne KpacHOro 1BeTa MOPOIIKa Ha YePHBI; 2) U3MEHEHHUE 3amaxa ras3a; 3) u3MeHeHue
YEpHOTO 1IBETa MOPOIIKAa Ha KPACHBII; 4) MosiBjIeHre Oyporo rasa.

A34. CriocoOoM BBITECHEHHS BOJBI MOKHO COOPATh B COCY/:

1) kucnopon; 2) aMmmuak; 3) XJI0poBOAOpO; 4) CEPOBOIOPOI.

A35. He obpasyeTcs ras npu B3auMO/ICHCTBUU:

1) KOH u HNO3; 3) CaCO3 u HCl; 2) KOH u NH4Cl; 4) Zn u H2S0O4.
A36. [Ipu B3auMoieficTBIM KapOoHaTa KalbLUs U COJITHOM KUCIOTHI MOTYYUTCS:
1) CaCl2 u H20; 3) CaCl2 u ClI2;

2) CaCl2, CO2, H20; 4) CaCI2 u H2.

A37. AMdoTepHbIMU SBISIOTCS 00a OKCH/IA TTAPHI:

1) A1203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u Al203.
A38. Kpucramnuueckuii o OTHOCST K BEIIECTBaM, KPUCTANIMYECKON PEIIETKOW KOTOPBIX
SABIIAETCSA:

1) aromHas; 2) nonHas; 3) Metaunueckas; 4) MOJICKYyJIsIpHasi.

A39. Tpu 00IIMX JIEKTPOHHBIX Maphl BO3HUKAIOT IPH 00pa30BaHUU MOJIEKYIL:

1) xnopa; 2) Bogopona; 3) azora; 4) KUCIOPOa.

A40. Oxcuapl ¥ THAPOKCHIBI OCHOBHOTO XapakTepa 00pa3yloT XUMHUYECKUE 3JIEMEHTHI,
MOPSAIKOBbIE HOMEPA KOTOPBIX B IEPUOANYECKON cucTeMe:

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

A41. MertaH TspKesee BOAOPOJa B:

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

A42. TIpu ropennn 100 11 cepoBogopoaa o0bem obpa3yromierocs okcunaa cepsl (IV) pasen:
1) 100 m; 2)200; 3)150m; 4)50 5.

A43. He B3auMoeicTBYIOT (TIpH H. y.) APYT C APYrOM:

1) SO3 u H20; 3) P205 u H20; 2) Si02 u H20; 4) NH3 u H20.

A44. K OKHCINTENBHO-BOCCTAHOBUTENIBHBIM PEAKIMSAM HE OTHOCAT B3aUMOJICHCTBHE:!

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

A45. K KUCTOTHBIM OKCHJIaM OTHOCHUTCS PAAJl BEILIECTB:

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

A46. C obpazoBanueM cynbdaT-aHHOHA TUCCOLMUPYET:

1) Na2SO3; 2) Na2S; 3) Na2S04; 4) NaOH.
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A47. IIpu B3aUMOICHCTBUY C COJITHOM KHCIOTOM 224 1 ammuaka oopa3oBainoch 481,5 r xnopuaa
aMMOHUsA. MaccoBasi 10Ji BbIX0/1a MMPOAYKTA PEAKIIUU:

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

A48. YpaBHEHHE OKUCINTENBHO-BOCCTAHOBUTENIBHOM pEaKlIiu:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCI1 = ZnCI2 + H2; 2) BaO + H20 = Ba(OH)?2; 4)
KOH + HNO3 = KNO3 + H20.

A49. Ha BOJOOYHCTUTEIBHBIX COOPYKEHUSX JIJII OUUCTKHU BOJIbI HE UCIIONB3YIOT:

1) dunbTpoBanue; 2) xaopupoBanue; 3) ynprpaduoneToBoe 00aydeHue; 4) moameIaunBaHue.
AS50. lns cuaTe3a ammuaka coeauamm 300 i1 Bogopoaa u 200 i azora. O0beM U30bITKA Ta3a:
1)50m; 2)1007; 3)200m; 4)300 .

IIpumMepHbIe BONPOCHI IS KOHTPOJIS CAMOCTOATEIbHOI padoThI
1. Jlokaxute Tpemsl peakuusMHA C pa3HBIMH KJIacCaMU BEIIECTB BOCCTAHOBUTEIILHBIC
CBOMCTBa MarHusl.
2.0cyniecTBUTh NPEBPAICHUS:
NZ — NH3 — NO — N02 — HN03 — NH4N03
3. Ckonbko rpamm okcuaa meau (ll) momyuuTcs mpu pas3noXeHUH Takoro ke KOJIWYEecTBa
ruapokcuaa menu (Il), Ha pactBopenue koroporo 3arpatwiock 19,6r 20%-ro pactBopa
CEpPHOM KUCJIOTHI?
4. N3 BemectB, dhopmynbl kotopeix S, Ca, SO,, H,SO,4, BaSO,4, SO3, Na,SO3? CoctaBbTe
TeHETUYECKUH psijl.
5. CocraBbre cxemy mnonyudenust xsopuaa sxenesa (llI) u3 oxcuma xenesa (). Han
CTpEeJIKAMM MEPEeXOJ0B HAmUIIUTE (QOPMYJIbl HEOOXOIUMBIX BEIIECTB M  YCIOBHS
MPOBEACHUS PEAKITIH.
6. 13 Bemiects, GopMysbl KOTOPBIX:
CH;—CH,-CH,-C=0, C4Hy, C4HsOH, C4HoClI,
|
OH

CHg_CHg_CHz_C:O
|
H
COCTaBbTE€ TI'eHETHYeCKud psan. Hamumure ypaBHEHHS peakUuMyd BTOPOTO MpPeBpalICHUS
MIOJIyYEHHOI'O TEHETUYECKOT 0 Psia.
7. Bbluucaure o0bEM Bomopoda (H.y.), MOJIYYEHHOrO MpU B3auMoAeucTBUM 6,75T
QIIOMHUHUSA C U30BITKOM COJITHOM KHCIIOTBI.
8. B cxeMme peakunu
HZO +P+ HN03 - H3PO4 + NO.
pacctaBbTe KO3()(PUIMEHTH METOAOM 3JIEKTPOHHOIO OajaHca, YKaKUTE OKHUCIUTENb U
BOCCTaHOBUTEIIb.
9. CocTaBbTe ypaBHEHHUS pEaKIUi MO CAEAYIOIIEH CXeMeE:
Fe ' FeCl, ? Fe(OH), ® Fe(OH); * Fe,O; ° Fe.
10. ITo TepMOXMMHYECKOMY YPAaBHEHHIO PEAKIIUU
C+ 02 — CO21 + 402 xIx
BBIYMCIINTE KOJIMYECTBO TEIJIOTHI, BBIICIUBIIEICS IPU CTOPAaHUM 1KT yriis.
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7.4. Ouyenounwvie cpeocmea 0 RPOBEOCHUA RPOMENHCYMOUHOU AmMmMecmayuu

JIngnsble IIpumepsl
®opma Baagenne
3Hanus Ymenus KayecTBa OLICHOYHBIX
aTrecTalnuu (HaBBIKH)
CTydeHTa cpeiacTs
Juddepenun | Konrpons Ornenka yMeHus O1eHKa HaBBIKOB Ornenka Bompocsr:
POBaHHBIN 3HaHMA 0a30BBIX | MIOHUMATh JIOTHYECKOTO CIIOCOOHOCTH
. TIPATATAl0TCA
3a4er MIOJIOKEHUH B [GiD11:013:4% COTIOCTABIIEHHS U TPaMOTHO U
obmactu TEPMHUHOJIOTHIO XapaKTepUCTUKU YEeTKO U3/ararb
ononorun 00BEKTOB MaTepHua

7.4.1. IlpumepHbIe BONPOCHI AJIs1 IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAlUH

1. U3oMepust OpraHMYeCKuX COCAUMHEHUN U €€ BUIBI.

2. Peaknust HOHHOTO OOMeHa. Y CJIOBHS MX HEOOPaTUMOCTH.

3. CkopocTh XHMHYECKHX peakiuuil. DakTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOU
peakiuu (3aBUCUMOCTb CKOPOCTH OT TPUPOJbI, KOHLEHTPAIUU BEIIECTB, IUIOMIATU
MOBEPXHOCTU COMPUKOCHOBEHUS PEArupyIOIUX BEUIECTB, TEMIEPATYPhl, KATaIU3aTOpa).

4. TlpupoaHble UCTOYHUKHU YIJIEBOAOPOOB. Mcmonap30BaHME UX B KayecTBE TOIUIMBA M B
XUMUYECKOM CHHTE3E.

5. O0mas xapakTepucTHKa METAIOB IJIaBHBIX moAarpyti 1-3 rpynm (1A-3 A TpyIii) B CBSI3H
C UX MOJIOKCHUEM B MEPUOJAUYECKON CUCTEME XUMUYECKUX dneMeHToB /.M. MeHneneeBa u
0COOCHHOCTSIMU CTPOEHUS UX aTOMOB.

6. Meraunyeckas XUMUYECKas CBsI3b, XHUMHYECKHE CBOWCTBA METAUIOB  Kak
BOCCTAHOBUTEIIH.

7. llpunenbHble OJHOATOMHBIE CHUPTHI, WX oOmas QopMyna. DTaHON, 3JIEKTPOHHOE
cTpoeHue, puzndecKkrue, XUMHUIECKUE CBOMCTBA, MPUMEHEHNE.

8. O6m1ast xapakTepucTUKa HEMETAJUIOB IIaBHBIX noArpynn 4-7 rpymi (4A-7A

TPYIII) B CBSI3U C UX TMOJIOXKEHUEM B MIEPUOAMYECKON CUCTEME XUMHUUECKUX 3nemeHnToB [.1.
MenpeneeBa 1 0COOEHHOCTSAMH CTPOCHUI UX aTOMOB.

9. H3MmeHeHHE OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX CBONCTB HEMETAUIOB HAa TMpHUMEpe
3JIEMEHTOB 4 A TpyIIbI.

10. TnwmepuH — TpenCTaBUTEIh MHOTOATOMHBIX cnUpToB. CTpoeHue, (GuU3HUECKHE U
XUMHYECKUE CBOMCTBA (peakius dTepuuKaum), npuMeHeHue.

11. AnnoTpornus BEIIECTB, COCTaB, CTPOSHHUE, CBOMCTBA aJNIOTPOITHBIX MOAU(DUKAIIAN.

12. ®enou, ero cTpoeHne, CBOMCTBA, TPUMEHECHHE.

13. DnexkTponau3 pacTBOPOB W pacIsIaBOB Ccojied (Ha TpuUMeEpe XJIOpHAa HaTpHsl).
[IpakTrueckoe 3HaUE€HUE PIEKTPOIIN3A.

14. Anpaerunpl, ux obmas Gopmysna, XUMAYECKHE CBONCTBA, MOTyYeHNE U TPUMEHEHUE (Ha
MIpUMEpPE MYPaBbUHOTO U YKCYCHOTO ajbJACTH/IOB).

15. BopopoaHbie coelMHEHNs HEMETAIJIOB. 3aKOHOMEPHOCTH B M3MEHEHHHM UX CBOMCTB B
CBSI3U C TIOJIOKEHUEM XHUMHUYECKHX DJJIEMEHTOB B mepuoauueckoi cucreme .M.
Menneneena.

16. TIpenenbHBIE OTHOOCHOBHBIC KApOOHOBBIE KUCIIOTHI, X 001Iast popmyia.

17. YkcycHas KucioTa, CTpyKTypHas ¢popmyia, CBOMCTBa, IPUMEHEHHE.

18. Bricmime OKCHABI XMMHYECKHX D3JIEMEHTOB TPEThEro mnepuoia. 3aKOHOMEPHOCTH B
W3MEHEHHUH MX CBOMCTB B BSI3U C MOJIOKEHHUEM XHMHUYECKUX 3JIEMEHTOB B MEPUOAMYECKOM
cucrteme J[.U. Menneneera. 19. XapakTepHbleXMMHUYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX,
aM(pOTEepPHBIX, KUCIOTHBIX.

20. XKupsl, ux coctaB u coicTBa. JKupsl B IpuUpojie, IPEeBpallleHUEe KUPOB B OpraHU3Me.
[TponykThl TEXHUYECKON TTepepabOTKH KUPOB, TOHSITHE O MbLIAX.
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21. Kucnotsl, ux kiaccupuKaus ¥ XUMHUICCKHE CBONCTBA HAa OCHOBE IPEJICTABJICHUN 00
ANEKTPONUTUYECKON auccounanud. OcoOEHHOCTH CBOWCTB KOHIEHTPUPOBAHHOW CEpHOM
KHCIIOTHI Ha TIpUMEPE B3aUMOJICHCTBUS €€ C MENIbIO.

22. llenmionosa, coctaB, (pU3NUECKUE U XUMHUUYECKHE CBOWCTBA, nMpuMeHeHue. [lonstue oo
MCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

23. OcHoBaHUs, UX KJIacCU(pUKALMA U XUMAYECKHE CBOWCTBA HA OCHOBE MPEJCTaBICHUI 00
ANEKTPOIUTUYECKOHN JAUCCOIUAIINN.

24. T'mroko3a — MpeACTaBUTENb MOHOCAXOPHJIOB, CTpOCHHE, (PU3MYECKHEe M XUMUYECKHE
CBOICTBA, MPUMEHEHNE, ONOIOTHYECKAsl POJIb.

25. Kpaxmai, HaxoxKeHUe B IPUPO/IE, THIPOIN3 KpaxMalia, IpUMEHEHHE.

26. T'mpponus comeilt (pa3oOpaTh MEPBYIO CTAAWIO THAPOIN3a Ccojed, 00pa3oBaHHBIX
CHUJILHBIM OCHOBaHUEM U C1a00M KUCJIOTOH, CJIa0bIM OCHOBAaHHUEM M CHIIBHOM KHUCJIOTOK ).

2. AMUHOKHCTIOTBI — aM(OTEpHbIE OPraHUYECKUE COSUHEHUS, UX CTPOECHUE, XUMUYECKHE
CBOICTBa (B3aUMOJICHCTBHE C COJIIHOM KHUCJIOTOM, ILIEJIOYaMH, JPYyr C JAPYroMm),
MpUMEHEHUE, OMOIOTUYECKASI POIIb.

le/IMepHLle 3alaHUA NJIA IIPOBEACHUSA HpOME)l(yTO‘lHOﬁ arTrecranumu

1 BapuanT
Yacrtb A.
Al. B3aumopeiicTBre HaTpUsl C BOJIOM OTHOCUTCS K PEaKLIMSIM:
a) COCIUHCHMUS; 0) pa3noxKeHus;
B) 3aMEIICHUS; r) oOMeHa.

A2. TIpy OKUCIIEHHH MYPaBbUHOTO aJbJETH/IA 0 MyPaBBUHON KHUCIIOTHI CTEIICHb
OKHCJICHUS YIJIEpOia N3MEHUTCS:

a) ot 0 10 +2; 0) ot +2 1o +4;

B) ot 0 10 +4; r) oT —4 10 0.
A3. YxaxuTte KiacCH(PHUKAIMOHHBIE XapaKTEPUCTHKU PEaKlii, ypaBHEHHUE KOTOPOil:
CU(OH)2CO3 — 2Cu0 + CO, +H,0.

[Ipu3nax 1.
I) coenuHeHue; I) paznoxenue;
I1l) 3amerenue; IV) obmeH.
[Tpusnak 2.
A) OKHCIIUTENbHO-BOCCTAHOBUTEINbHASA;, b) 0€3 U3MeHeHus CTeNeHN OKUCIIECHUS.
IIpu3zHaxk 3.
1) oOpatumasi;  2) HeoOpaTumasi.
IIpu3zHaxk 4.
a) SK30TepMUYEeCcKasi; 0) SHIOTEpMHYECKAS.

A4. Bo cKoIbKO pa3 HaJI0 YBEITUYUTHh KOHIICHTPAIUIO KHCIIOPO/ia B PEaKIUU, ypaBHEHUE
KOTOpOH 2S0, + O, — 3S0;,
9TOOBI ITPH YMEHBIIICHUU KOHIICHTPAIIUN CEPHUCTOTO Ta3a B 5 pa3 CKOPOCTh PEAKITUU HE
M3MEHUJIACH:

a)B10pa3; ©O)B2,5paza; B)BSpa3; T1)B25paz?
A5. Temmniepatypnbliii KodddunreHT peakuuu paseH 2. Ha ckonbko rpaaycoB HaJI0
YMEHBIIUTh TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIUM YMEHbIIWIACH B 16 pa3?

a) Ha20°C; ©0)na 30°C; B)Ha40°C; T1)HaS0°C.
A6. BripaxkeHre KOHCTaHThI TUCCOIMAIMK (PTOPOBOAOPOTHOM KUCIOTHI UMEET BU/L:

S 7 O 1 B 5 5 A 11 5)
[H] [F] [HF] [HF] [HF]
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A7. Cymma ko3 (PHUIIEHTOB B COKPAIIEHHOM MOHHOM YPaBHEHUH PEaKIIUU
CEPOBOJIOPOIHOM KUCIOTHI ¢ pacTBOpoM cyibdara meau(ll) coctaBnser:

a) 2; 0) 3; B)4; T1)35.
A8. Kakoil u3 371eKTpOHOB AUCCOIMUPYET CTYNEHYATO?

a) AlCl3;  6) H3POy; B) Mg(NOj3); r) HCOONa.

A9. Ykaxure popmyny coyid, 00pa30BaHHON CUIILHOM KUCIOTON U CJIa0bIM OCHOBAaHUEM:
a) KCIO4;  6) NaySiOs; B) FeBrg; r) Cs,SOq.
A10. 151 kaKkoit u3 coseit rufponus no | cTyrneHu BbIpakaeTcsi MIOHHBIM YPaBHEHUEM:
M*" + HOH < MOH" + H"?
a) CaCIZ, 6) MgSO4, B) Ba(N03)2, F) Sf(CHgCOO)Z

Yacts B.

B1. /Tana nenoyka npeBpalieHu:

C2H2 i C6H6 - C6H5N02 i C6H5NH2 i [C6H5N H3]+C|_
Hanummre peakiuy BemecTs, MOJIYYEHHOIO 110 PEAKIIMY 3aMEILCHNUS.
B2. Ha ckopocTh roMoreHHOM razoa3HoN peakIuu OKa3bIBAIOT BIUSHUE IPUPOJIA
pearupyoIimx BeuecTB, 1aBlieHue (U, cae10BaTeIbHO, KOHIIEHTPALIHs BEIECTB),
MIPUCYTCTBUE KaTaau3aropa?
B3. Kak Ha3pIBaroTCs BEIECTBA, BOJHBIE PACTBOPHI KOTOPBIX MPOBOAAT 3JIEKTPUUECKUNA TOK
(HanMIIKUTE TEPMUH BO MHOKECTBEHHOM YHCIIE)?
B4.1IpuBeaeHbl Ha3BaHMS AECSITH HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB: HOAU
kamust, HuTpart xenesa(lll), cynsdur nHarpus, cynbdaTt ammonus, XJopus cepedpa,
caxapo3a, 3TaHaJlb, 0JieaT HaTpus, TUJIALeTaT, MUUepuH. CKOIBKO U3 HUX CIIOCOOHBI
TUAPOJIN30BATHCS ?

Yacrs C.
C1. [JonummuTe JIeBbIE YaCTH YPAaBHEHUM XMMUYECKUX peakuuid. PacctaBpre
KO3 pULIHEHTHI:
a) ....— CaCOz+ 2 NaCl,
6) e ™ Fez(SO4)3 + Crg(SO4)3 + K,SO,4 + H,0;

B) .... > CHj O— CH; — CH3 + CH3COOH;
r)...— CHs— CHO— CH — CH3 + NaBr
Chy i,
C2. Jlns peakuuu, ypaBHEHHUE KOTOPOM
CH;OH - H-C ° +H,—Q
H

HAITUIIUTE BBIPAXKCHUE KOHCTAHTHI PABHOBECHUS. Y KAXKUTE BCE H3BECTHBIC BaM CITOCOOBI
CMEIICHHs pABHOBECHUS B CTOPOHY 00pa30BaHUs METaHAJII.
2 BapuaHT
Yactb A.
Al. Kakoe u3 BemiecTB, GOpMYyJibl KOTOPBIX MPUBEICHBI HIKE, HE MPOSIBIISIFOT KUCIOTHBIX
CBOMCTB? O
a) H,SeOy; 6) C6H5OH, B) CHsC ; I‘) H,Te.
H
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A2. Kakoe u3 cBoiictB akpuiioBoit kucinotsl CH, = CH — COOH 06ycnoBieHo HamuuueM
KapOOKCHIILHOM TpYIIIbI?
a) crocoOHOCTh 00eCIBEYHBATh OPOMHYIO BOY;
0) crmocoOHOCTh 0OOPa30BHIBATH CIIOKHBIE AUPHI;
B) CKJIOHHOCTh K NOJIMMEPHU3ALUU;
r) mpucoeanHeHrue OpoMOBOAOPO/Ia MO TMpaBuily MapKOBHUKOBA.
A3. «llapckoil BOOKOI» Ha3bIBAIOT:
a) CMeCh KOHIIEHTPUPOBAHHBIX a30THOU U COJIsIHOM KucioT (1:3);
0) cMech KOHIIEHTPUPOBAHHBIX a30THOM U cepHOi kuciot (1:3);
B) CMECh KOHIIEHTPHUPOBAHHBIX CEPHOU U coJIIHOM KucaoT (3:1);
I') CMECh TaHOJa U BBICHICH CTETIEHU OUUCTKH BOJIBI (2:3).
A4.I'uipoKcu HaTpHsI MOXKHO MOJIYYHTh:
a) B3aUMOJICHCTBUEM HATPHsI C BOJION;
0) B3aMMOJEHCTBHEM THAPOKCH]IA HATPUS C BOJIOM;
B) 2JIEKTPOJIM30M BOJHOI'O PAaCTBOpa XJIOPUA HATPUS;
I') BCEMH IIEPEUUCICHHBIMH BBIIIE CIIOCOOAMHU.
AS. B menoyax He pacTBOPSIETCA CIEAYIOLIEE ITPOCTOE BEIIECTBO:
a) KpEeMHUIA; 0) amoMuHUN;  B) cepa; T) YIJIEpo/l.
A6. Kakoe u3 ocHOBaHHI1 TP B3aUMOJICHCTBHH C CEPHON KHUCIOTON CIIOCOOHO
00pa30BBIBaTh KUCIbIE COMU?
a) LIOH; 0) NHs; B) CH3NH,; 1) Bce mpuBea¢HHbBIE BhIIIIE OTBETHI
BEPHBI.
A7. Yxaxure hopmyny aMPOTEpHOTO OKCHAA:
a) Na,O; 0) CaO; B) Al,Og; r) SO..
AS8. Kakoe n3 coeqnHeHNN ABIIeTCI KOMIUIEKCHBIM ?
a) KAI(SO4),; 6) (—CH,—CH,—),; B) Na[Cr(OH)4]; 1) H4SiO,.
A9. T'unpoxcun meau (Il) pactBopsiercs:
a) B pactBope KOH; B) B pactBope NHs;
6) B pactBope H,SOy; I') BCE MPUBEAEHHBIE BHIIIE OTBEThHI BEPHBI.
A10. [TormmkoHaEHCAIUS 0.- AMUHOKHUCIIOT TIPUBOIUT K 00Pa30BaHUIO MTOJHIICTITH/IOB.
OOpaTHas peakiusi Ha3bIBAeTC:

a) JIeTIOJIMKOH/IEHCAIINEH; 0) nenonauMepu3alueii;
B) THJPOJIM30M; I') TUApaTaiuei.
Yacrs B.

B1. BemecTBa, uMeromye HENOAEAEHHBIE AIEKTPOHHBIE MTaphl, TOHUPYS KOTOPHIE OHU
MOTyT 00pa30BaTh KOBAJICHTHBIE CBA3H C KAKUM JHO0 aTOMOM, MOJIEKYJION HJIM HOHOM
Ha3bIBAOTCA ... .

B2. [TockonbKy BO/1a MOKET B OAHUX CIy4asiX JOHUPOBATH MPOTOH, a B APYTUX —
aKIIEHTUPOBATh €T0, TO €€ MHOI' /1A HA3bIBAIOT ... .

B3. DHeprus, BIACHSIOMASCS OPH IPUCOSAUHEHUU ITPOTOHA C MOJIEKYJION BO/IBI,
Ha3bIBACTCA ... .

B4. ... MBIIKHE Ha OLLYTIb, OMHAKOBO U3MEHSIOT OKPACKy HHIMKATOPOB.

Yacts C.
C1. [IpuBenute npuMepsl ypaBHEHUN peakluii B3aMMOJEHCTBUS KOHLIEHTPUPOBAHHOU
CEpHOM KHUCIIOThI C HEOPraHUYECKUMHU BElIeCTBaMHU (MeTallaMU U HEMETaJUIaM1) ¥ OTHUM
13 OPraHUYECKHUX BEIECTB.

C2. CocraBbTe YpaBHCHHUA peaKHI/Iﬁ 110 OCITOYKE HpeBpaH.IeHHﬁ:
N2 - NH3 - NH4N03 - NH3 - CH3NH2 - [CH3NH3+]CI_
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8. JONMMOJHUTEJBbHOE OBECIIEYEHUE JUCHUIIJIMHBI
Matepuabl JJeKIIMOHHBIX 3aHATUI

Jlexnus Ne2:

OcHoBHbIE 3aK0HBI 001Iel xumuu. CTtexuomMeTpusi. XuMHYECKMd IKBUBAJIEHT.

1. 3axon nocmoancmea cocmasa. Coomnowienue  macc IN1EMEHM 08,
Gopmupyrowux oannoe coeounenue, NOCMOAHHO U He 3A6UCUM OM CROCODA NOJIYUeHUS
IMO20 COCOUHEHUAL.

2. 3akon kpamuvix omuowenuii. YcranonieH Jlanstonom B 1803r. B cryuae, kozoa
08a v71emeHma 06pazyrom meicdy coboi HeCKOIbKO XUMUYECKUX cOeOUHeHUll, mo2oa umeem
Mecmo OMHOWEHUE MACCbl OOHO20 U3 DJIEMEHMO8, NPUX0OAUIeecs 8 IMUX COCOUHEHUSX HA
OOHY U MY Jice MAccy 0py2020, KaxK HeboIbuux yeavlx yucen. Takum oOpa3oM, IJIEMEHTHI
CIIOCOOHBI BXOJUTh B COCTaB COCIUWHEHHI TOJBKO B OIPEACICHHBIX MPOMOPIHUSX.
OTKpbITHE 3TOrO 3aKOHA SIBUJIOCH MOATBEPKACHUEM aTOMHOI TE€OpUU CTPOCHUS BEILECTBA.
Tompko Tenepsr upen M.B. JIoMOHOCOBa O CTPOCHMM BEIIECTBA MOJYYWJIA OIBITHOE
MOATBEPXKACHHE, W pa3paboTKa aTOMHO-MOJICKYJSIPHOTO YYEHHsS TONyduiaa CBOE
JaJIbHEUIIIEe Pa3BUTHE.

3aKOHBI TOCTOSIHCTBA COCTaBa M KPATHBIX OTHOIICHWH HE HOCSAT BCEOOIIETro
XapakTepa, B OTJIWYMHM, HAMpUMeEp, OT 3aKOHA COXPAaHEHHS MacChl, OCHOBATEIBbHOCTh
KOTOPOT'0 JOKAa3bIBAETCSl OTKPBITUSIMHU, CICJIAaHHBIMU TIOCIIE €70 YCTaHOBJEHUSA. J[eno B TOM,
YTO TOCJ€ OTKPBITUS M30TOMOB TMOJIY4YWJ TOJATBEpkKAeHHE (AKT O TOCTOSHCTBE
COOTHOIICHUS MEXKTy MacCaMH 3JIEMEHTOB, 00Pa3yIONINX JAHHOE BEIIECTBO, HO TOJBKO MPHU
YCJIOBUH MOCTOSIHCTBA M30TOMHOTO COCTaBa 3TUX 3JIEMEHTOB. Tak, HapuMep, Tshkeas BoJia
comepxuT mopsaka 20% mo macce BOIOpOJa, TOrAa Kak oObIYHAs — TOJIbKO OKoyio 11%.
3aKOH KpaTHBIX OTHOILIEHUM HENPUMEHUM U B CIy4ae COCAUHEHUN MEPEMEHHOr0 COCTAaBa,
oTkpbIThix akagemukoM H.C. KypHakoBeiM B Hayasie XX Beka (mpuMep: OKCHUJIbI TUTaHA
nepeMeHHoro coctaBa Ti0q 46.156 M T1019.20), @ TaKKE B ciydae, KOrja MOJIEKyJa BEIIeCTBa
COCTOHUT M3 OOJIBIIOr0 YKCiia aTOMOB (Hampumep, yriieBoaopo sl coctaBa CooHyp 11 Co1Hyy).

3. 3akon o060vémuvix ommuowenun. DTOT 3aKOH B KA4eCTBE OOOOIIEHUS BBIBEN
(dpanmysckuit yuensiii I'eit-JIroccak (BTOpoe Ha3BaHWE 3aKOHA — «XUMHUYECKHIN»). O0béMbl
2a306, yHaACmMeEyIOuux 6 aKme XumMuuecko20 63aumooeicmeus, OMHOCAMCA Opy2 K opyzy
U K 00vémam odpazyrouuxcsa 2a3000pa3nvix npooOyKmoe peakyuu KaK Hedoipuiue yejivle
yucna. Tak, HapuUMep, MPU B3aUMOJICUCTBUHU 2 00bEMOB Boiopoia U 1 00bEMa Kucioposa,
o0pa3yroTcst 2 00bEMa BOASHOTO Tapa.

4. 3akon Aeozadpo. YCTaHOBIEH UTaNbsHCKUM (u3ukoM ABoragapo B 1811
r. O0unakogvle 00vembl JNI0OLIX 2308, OMOOpAHHble NpU O0OHOU memnepamype Uu
00UHAKOBOM OABNeHUU, COOePAHCAm OOHO U Moce YUucio monexys. Takum o0pa3oM, MOKHO
chopmynupoBaTh MOHSITHE KOJIMYECTBA BEIIECTBA: | MOJIb BEIIECTBA COACPKUT UHCIIO
YacTHI], PAaBHOE 6,02%10% (Ha3pIBaeMoOe MOCTOSTHHOM ABOTaJpO) WM COJCPKUT CTOJBKO
MOJIEKYJI, aTOMOB, HMOHOB, JJEKTPOHOB WU JPYTUX CTPYKTYPHBIX €IUHUII, CKOJBKO
COZIEpXKUTCS aTOMOB B 12r u3zorona yriepoaa 12C. CrencTBreM 3TOro 3aKOHA SBISIETCS TO,
yT10 1 MOIB M000ro ra3za 3aHuMaeT npu HopMalbHbIX yciaoBusax (Po=101,3kI1a u Ty=298K)
00BbEM, paBHBIH 22,4171.

[Tonq OTHOCMTENHHOW AaTOMHOM MAacCOMl JJIEMEHTa MOHMMAKT MAacCy €ro aroma,
BBIDQXKEHHYI0O B AaTOMHBIX €AMHUIAX Macchl (a.e.M.). B kadecTBe OTHOCHUTENIbHOU
MOJIEKYJISIPHOM MAaccChl 3JIEMEHTa MOHUMAIOT MacCy €ro MOJIEKYJIbl, BBIPAKEHHYIO B
aTOMHBIX €IMHUIAX Macchl. Macca 1 Moib JTaHHOTO BEIIECTBA HA3bIBAETCS €r0 MOJIBbHOM
Maccoil (BbIpaxkaercss B T/MOJb). OTHOCHTENBHON IUIOTHOCTBIO TIEPBOIO Trasa o

37



OTHOUIEHUIO KO BTOPOMY HAa3bIBAa€TCs OTHOILIEHHME MACChl MEPBOrO ra3a K Macce TOro ke
00BEMa BTOPOTO rasa, B3sSTOTO MPU OJHON TEMIIEpaType U OJIMHAKOBOM JaBJICHUH.

[lon sxeusanenmom  snemenma MOHUMAIOT TAKOE €r0  KOJUYECTBO, KOTOPOE
coenuHsieTcs ¢ | MojeM aTOMOB BOJOpOJa WM 3aMeNIaeT TO K€ KOJWYECTBO aTOMOB
BOJIOpOZa B XUMHUYECKUX peakuusx. Macca 1 skBHBajieHTa 3J€MEHTa Ha3bIBACTCS €ro
SKBUBAJICHTHOM Maccoi. OKBUBAJIEHT BOJOpoAa Oy Bcerga paBeH 1, a SKBUBAJICHT
KHcIopoaa Do=8.

Ad

DKBUBAJCHT 3JIEMEHTA paBeH: J,=CC, rae: M — MonmbHas Macca sneMenta; CO —

CTEINEHb OKHUCJICHUS JJIEMEHTa (BaJICHTHOCTD) B COSIMHECHUH.
A

DKBHUBAICHT KHCIOTHI paBeH: Dy= x , rae: M — MojbHAas Macca KUCIOTHL X —
OCHOBHOCTH KHCIIOTBHI.

Ad

OKBUBAJIEHT OCHOBaHWS paBeH: D,= ¥ , rae: M — MonbHas Macca OCHOBAaHHUS, y —
KHACJIOTHOCTh OCHOBAHHSI.
A
DKBUBATCHT COIM paBeH: D,=z* x, rie: M — MOJIbHAS. Macca COJH; Z — BaJCHTHOCTb
KaTHOHA; X — KOJIMYECTBO aTOMOB KaTHOHA B COCMHCHHUU.
16
TIpuMephI: SKBUBATICHT KHCIOPOJA PaBEH: D= 2  I-3KB; SKBUBAICHT YrOIbHOIA
EE==31
kucinotel H,COjz paBeH: Dypcoz= 2 r-3KB; JKBUBAJEHT eakoro Hatpa NaOH paBeH:
40 111
o4 =555
ONaon= 1 r-9KB; SKkBUBaCHT xjopuaa kanbius CaCl, paBeH: Dcacpp= 2% 1 I'-9KB.
3axon sxksusanenmos. OmuouieHue macc (Ui 00bEM08) 83aUMO0eUCmBYIOWUX OpYe C
opyeom  eeuwjecme  NpAMO  NPONOPYUOHATLHO — UX — DKBUBAICHMHBIM — MACCAM

(06vémam). MatemMaTnyecku 3TO MOXKHO 3aMKCATh CIAEAYIOLUM 00pa3oM:

A_m

% M2 rae D1,9,— JKBHBAJIEHTH (PKBHBATEHTHBIE MACCHI) JJIEMEHTOB; mjy,M, —
peasibHbIe MacChl (HE MOJIbHBIE MAaCChl) BEIIECTB, HAITPUMEP B TpaMMax.

[TpubOnmkeHHoe 3HAYEHHWE MOJIBHOM Macchl aTOMOB  3J€MEHTa  I03BOJSIET
OIIpeNleUTh npasuno Hononea u Ilmu: Amomnas menioémkocms 60IbUWUHCINGA NPOCMbIX
seujecms 8 meépoom cocmosHuu jedxcum 6 npeoenax 22-29 [ic/(monv*K) [6 cpeonem
oxono 26 /ic/(monv*K)]. Otcronga cnemyeT, 4To pa3aenuB 26 Ha yACTbHYIO TETUIOEMKOCTh
IPOCTOrO BEIIECTBA, JIETKO OMPEEIUTh NPUOIMKEHHOE 3HAUEHHE MOJIbHON MacChl aTOMOB
COOTBETCTBYIOLIETO 3JIEMEHTA.

[lonaTHE BallEHTHOCTHM BO3HMKJIO B XuMuU B cepenune 19 Beka. JI.JM1. Mennenees
YCTAaHOBHJI CBSI3b MEX]Iy BaJICHTHOCTBIO DJIEMEHTA M €r0 IMOJIOKCHHEM B TEPHOIUYCCKOM
cucrteme. Barenmuocms s1emMeHma — 3mMo CHOCOOHOCHb €20 amoMO8 COCOUHSAMbCS C
opyeumu amomamu 8 onpeoenénnvlx coomuoutenusx. CnocoOHOCTb aTOMOB JAHHOIO
JJIEMEHTAa COCIUHATHCS JIPYr C APYroM WIM C aTOMaMH JPYrUX JJIEMEHTOB MOXET
BBIPAXKATHCA M JIPYTUMH CIOCOOAMHM — KOBAJICHTHOCTBIO (UHMCIO XMMUYECKUX CBA3EH,
o0pa3yeMbIX aTOMOM JaHHOTO COCIWHEHHUS) WIA KOOPJAMHAIMOHHBIM YHCIOM (YHCIIO
aTOMOB, HEMOCPEACTBEHHO OKPYKAIOIIUX JTAHHBIN aTOM).
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JINCT
M3MEHEHUH pabodeit yueOHOM mporpaMMBbl IO TUCIUIUINHE
.02 Xumus

JlononHeHus ¥ N3MEHEHHsI, BHOCHMBIE B pab0dyI0 MPOrpaMMy TUCIUTLTNHBI

OcHoBanus BHecenusi | Paznen PII/I, B koTopblii ConeprkaHre BHOCUMBIX
JIOTIOJTHEHUH 1 BHOCSITCS N3MEHEHUS JOTIOJTHEHU I, U3BMEHEHU I
VW3MEHECHUU

[Ipennoxenue

paboTtomaTens

[Ipennoxenue

COCTaBUTEIIS

IpOrpamMMbl

[Tpuobperenue, Paznenbr Ne2.4.5 u No5 OOGHOBIEHUS TTEPEUHSs
u3/lanue Jqureparypsl, | IlepeueHb OCHOBHOM U JUTEPATYPHI
OOHOBJICHHE TIEPEYHS U | IOTIOHUTEIBHON YIeOHOU

coaepxxanus ObC, 6a3 | nmuTepaTypsl

JTAHHBIX

VYTBepKIeHAa Ha 3aceJaHWd MNPEAMETHOW (IMKJIOBOM) KOMHMCCHU MAaTEMaTHUYCCKHX H
€CTEeCTBEHHOHAYYHBIX TUCIUIUINH MpoTokoa Ne 1 ot «3» aBrycra 2019 1.

p
3amecTuTens Aupexropa o YP dunnana 7% ,j/ T.A. Peaynenko
«30» aBrycra 2019 r.

™ v o 4
( %f/f/
3aBenyromas ceKTopoM OMOIMOTEKHN Qunnata i JI.I". Coxonosa

rg

i «30» aBrycra 2019 I.

”d

WmskeHep-51eKTPOHHK (IPOrpaMMHO-HHPOPMALMOHHOE > /
obecneuenue oOpazoBaTebHON POrpaMMbl) A.B. Cmeranuu
s «30» aBrycra 2019 T.
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Penensus
uis crierpanbHocTH 35.02.12 CanoBo-napkoBoe U JaHAma(THOE CTPOUTENBCTBO

Pa6ouass mporpamma y4e6GHoM aucummmmebl I11J1.02 XMMMS paspaGotana Ha OCHOBE
tpebosanuii ®I'OC cpenHero obmero 00pa3oBanus, NPEABABIIEMBIX K CTPYKTYPE, COACPIKAHHIO H
pe3ysbTaTaM ocBoeHHs yueOHo#M uctmmuimabl [171.02 XuMust, B COOTBETCTBHE C PeKOMEHIALMAMH
[0 OpraHM3alMy TOJydYeHHs cpeaHero obmero oOpa3oBaHuWsit B TMpefeiax OCBOCHHs
00pa3oBaTeNbHBIX NPOrPaMM CPEHEro NpodecCHOHaNbHOro 00pa3soBaHus Ha 6ase OCHOBHOIO
obuiero obpasoBanusi ¢ y4etoM TpeOoBaHu (enepaibHbIX rOCYJapcTBEHHBIX 00pa30BaTebHBIX
CTAHJAPTOB CTIELMANBHOCTH CpenHero npodeccuonanbHoro obpasosanus (nanee CIIO) 35.02.12
Caz0Bo-NIapkoBoe ¥ JaHMA(THOE CTPOMTENBLCTBO, YTBEPXKAECHHOTO MpUkasoM MuHOOpHAYkH
P® ot 07.05.2014 Ned61 (3apeructpuposad B Muniocte Poccun 27.06.2014 Ne 32891.

JlanHas mporpamMma SBJISI€TCSl YacThiO NPOrPaMMbl MOATOTOBKH CIIELIHATIMCTOB CPEAHETO
sgena B cootBerctBuH ¢ ®I'OC CIIO mo cmneuwmansHocTd 35.02.12 CamoBo-mapkoBoe H
nanmmadTHOe CTpoMTENnHCTBO. YueOHas aucummamsHa I1102 Xumua wu3ydaercs B LHMKIE
npodeccHOHaNbHBIX aucuuiuinH. OOyueHHe NpoBOAMTCA Ha 0ase OCHOBHOIO o01ero
06pa30BaHKs ¥ HALETIEHO Ha MONyYeHHe CPeHero npodeccHonanbHoro obpasosanus. Pabouas
mporpamMma cocrasiieHa Uis o4HOH (opmbl 0Oyuenwsi. [Iporpamma cocTaBjieHa JIOTHYHO,
CTPYKTYpa JMCLHILUIHHBI COOTBETCTBYET NMPHHLMITY €IWHCTBA TEOPETHYECKOTO U MPAKTHIECKOro
oOyuenus, pasngensi BbifeneHbl. IlocnenoBaTeNnbHOCTs TEM, MNpPEUIAraeéMbIX K H3Y4CHHIO,
HANpaBJieHa HA KAYeCTBEHHOE YCBOSHHE yueOHOro marepuaia. Buzbl caMOCTOATENBHbIX pabot
NO3BONAIOT 0000IWMUT, W YrIyOWTh HM3ydaeMblii Martepuall, ¥ HanpaBjcHbl Ha 3aKPETJICHHE
yMEHHS TIOMCKA, HAKOTIeHHs: ¥ 06paboTky HHPOpMALHH.

Bce paszensl paboueii mporpaMMbl HanpaBieHsl Ha (pOPMHPOBAHUE 3HAHHIA M YMEHMH, B
NOJHOM Mepe OTBEHaloT TPeOOBAHMAM K pe3yNbTaTaM OCBOECHHMs Y4eOHOH IHCLMIUIAHBI B
cootBerctBuu ¢ OI'OC CIIO. Kaxknpiii paszmesn mporpaMMbl pacKpbiBacT pacCMaTpHBacMbIC
BOMPOCHI B JIOTHYECKOH IOC/IEIOBATENBHOCTH, ONpENEieMOH 3aKOHOMEPHOCTAMH o0y4eHus
cTyzientoB. Jlns 3aKperuieHHsi TEOPEeTHYeCKHX 3HAHMH, (QOpPMHUPOBaHHS YMEHMH H HABBIKOB
CTY[EHTOB TPEIyCMATPHUBAIOTCS MPAKTHYECKHE 3aHATHA H jabopaTopHbie paboThl. KomniecTso
NPaKTHYECKUX 3aHSTHH COOTBETCTBYET TpeOOBaHUAM y4eOHOTO I1aHa.

IMacnopr mporpamMmbi OOOCHOBAaHHO M TOJHO OTPXaeT COJACPXKaHWE NUCHWIUIMHBI, €¢
pOJIb K MECTO B [OATOTOBKE CITELHMAINCTA CPEAHEr0 3BE€Ha, PACKPBIBACT LEIH U 33/1a1H yueOHOM
qucnumkeel. Onpezenersl Tpe6oBaHMsA K YMEHHSM M 3HAHHUSM CTYICHTOB.

KOHTpONb M OLEHKa pPe3y/IbTATOB OCBOGHHs y4eOHOW IMCLHMILIMHBI OCYLUECTBIAIOT B
dopme nuddepenurposanHoro 3auera. Paspaborannbie pOpMbl 1 METO/IBI TO3BOJISIOT B TIOJTHOM
Mepe OCYLIECTBISATh KOHTPOJb H OLEHKY pe3ylbTaToB OOydqeHHs (OCBOCHHbBIX yMEHHUH,
YCBOEHHBIX 3HaHHH).

[lepeueHs PEKOMEHAYEMOM OCHOBHOH M JOMOJHUTENBHOH JIMTEPATYpbl BKIOYACT
O6LICIOCTYNHBIE MCTOYHMKM, H3J[aHHBIE B MOCHeNHee Bpems (HE MO31HEe 5 ner).
INepeuncnennsie UHTEpHET — peCypCh aKTyallbHbl H JIOCTOBEPHBL.

PazpaboranHas mnporpavma y4eOHo# aucuumimebl [17.02 Xumus MOXeT ObITH
pEKOMEHIOBAHA JUTS MCHIOJIB30BAHUA B y4eOHOM npoiiecce NpH MOATOTOBKE IO CTCLHANIBHOCTH

PerieH3eHT KaHUJIaT C-X HayK Ao
dunuana ®TBOY BO «Kybanckuii rocygapeshkenyy

B r. I'enenmxuke /T. Y. Ky3pmuna/




Penenzus
Ha y4eOHyr0 nporpamMmy yueOHo# aucummmunsl [1)1.02 Xumus
A criennanbHOCTH 35.02.12 CanoBo-nmapkoBoe U JaHma(THOE CTPOHTETECTBO

PabGouas nporpamma yueGHo# nucummmaasl [171.02 XMUMHS paspaboraHa Ha OCHOBE
Tpebosannii ®I'OC cpennero obmero o6pasoBanus, PEAbABISIEMBIX K CTPYKTYpE, COAEPIKAHHIO H
pe3yibTataM OCBOSHHs yueOHOH mucuurumubsl [11.02 Xumus, B cooTBETCTBHE ¢ PexoMeHaauusMu
MO OpraHM3alliy TMOJy4YeHHs CcpeAHero oOwero o0pa3oBaHuMs B Npeleiax OCBOCHHS
00pa3oBaTeNbHBIX MPOrpaMM CpEIHEro MpoecCHOHANBLHOrO 00pa30BaHMs Ha 0a3e OCHOBHOIO
obwero o0pa3oBaHus C y4eToM TpeOOBaHHMM (enepaTbHBIX rOCYAapCTBEHHBIX 0OPa30BATENHHBIX
CTaH/IAPTOB CMICHMAIBHOCTH cpeiHero npodeccuonanbioro obpaszopanus (nanee CITO) 35.02.12
Canoso-napxoBoe  naHAIMAa(THOE CTPOUTENBCTBO, YTBEPKAECHHOTO NPHKa3oM MunobpHayku PO
ot 07.05.2014 Ned61 (3apeructpuposan B Munrocte Poccun 27.06.2014 Ne 32891.

[Iporpamma sIBNS€TCS YaCTHIO MPOrPaMMBbl MOATOTOBKH CIELHAIUCTOB CPEJHETO 3BEHA B
coorBercTBUM ¢ ®I'OC CIIO mo cneumansHoctr 35.02.12 CamoBo-mapkoBoe W JaHamadTHOE
CTPOMTENIECTBO.

Hucupmnuna I1J1.02 Xumus u3ydaercs B uukie 0a3oBbix gucuuiuidH. OGyuenue
NPOBOAWTCA Ha 0asze OCHOBHOro o0Iiero oOpa3oBaHHS W HAUEIEHO HA MOJYYEHHE CPEIHEro
npoeccuonanpHoro o6pazoBanus. CTpyKTypa AMCUMIUIMHBI COOTBETCTBYET NPUHIHMNY €IHHCTBA
TEOPETHYECKOr0 M MNPaKTH4EeCKOro obyuenus, Bce paszensl (OOmas ¥ HeopraHuyveckas XHMHs,
Opranvyeckas XuMHs) BBIAENEHBI JHAAKTHYECKH LienecoobpasHo. Bce Tembl HamnpasieHsl Ha
KaueCTBCHHOE YCBOEHHE y4eOHOro Matepuana. PasHooOpa3sHble BHABI CaMOCTOSITENIBHBIX paboT
NO3BOJIAIOT YIrIyOHTh B 00001UTE H3yUaeMblii MaTepuat, U HANpPaBIeHbl HA 3aKPETUICHHE YMEHHS
TIOHCKa, HaKOIIEHHs U 00paboTku nHdopMaImu.

Kaxcapiii pasmen nporpamMmbl  pacKpbiBaeT DPacCMaTPHBAEMBIE BOMPOCH B JIOTHYECKOM
NOCNENIOBATENILHOCTH, ONPENENseMON 3aKOHOMEPHOCTAMH 00yueHus cTyieHToB. OHH HalpaBJeHb!
Ha (opMHpOBaHHE 3HAHHH M YMEHHH, B MOJHOW Mepe OTBEYAIOT TPeOOBaHHAM K pE3y/bTaTam
OcBOeHHs1 y4eOHOH aucuumuiuHbl B coorBerctBuM ¢ ®I'OC CIIO. Ilacmopr mnporpamMmsi
000CHOBAaHHO M TOJHO OTpaXKaeT COAEPKaHHE MWCUMILIMHBIL, €€ POJb M MECTO B MOATOTOBKE
CIEHATUCTa CPEAHEr0 3BEHA, PACKPBHIBACT LEIU U 3a4a4yd y4eOHOH aucuuruiuabl. OnpeneneHsl
TpeOOBaHHA K YMEHHSIM U 3HAHHUSM CTYIACHTOB.

Jins 3aKkpensieHus: TeOpeTHYECKHX 3HaHWH, GOpMHUPOBaHHS YMEHHUH W HABBIKOB CTY/ICHTOB
NPEeAyCMaTpUBaIOTCA MPAKTUYECKHE 3aHATHS u Jsabopatopueie pabotel. KonudectBo
NMPaKTHYECKUX 3aHATHH COOTBETCTBYeT TpeboBaHusM yueOHoro miaHa. KoHTponb M oueHka
pe3yJIbTaTOB OCBOCHHS y4eOHOH MMCLMIUTHHBI OCYLIECTBISIOT B (popMe MudppepeHIHpPOBaHHOIO
3auerta.

Ilepeuenp pexkoMEHAyeMOH OCHOBHOH M JOTOJHHUTEJIbHOM JIUTEPATYphl BKJIIOYAET
00LIEeI0CTYHBIE HCTOYHHKH, H3JaHHbIE B NocieHee BpeMs (He mo3aHee 5 set). [lepeuncientsie
HnTepHeT — pecypcehl aKkTyallbHbl U IOCTOBEPHBI.

Pazpaborannas mnporpamma yueOHoM aucuurnmael I1J1.02 Xwumus Moxer ObITh
PEKOMEHI0BAHA Uil UCTIONb30BaHUA B w%umpggcce NPH NOATOTOBKE IO CHELHAIBHOCTH
35.02.12 CapoBo-napkoBoe u namma(brﬂqegqpﬁam
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