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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 ocHoBe yueOHOW TUCHUTUIMHBI JIS)KUT YCTAHOBKA Ha (OPMUPOBAHUE y 00ydaeMbIxX
CUCTeMbl 0a30BbIX MOHSITHM M MpPEACTABIEHUH O COBPEMEHHOM €CTeCTBEHHOHAaY4YHOMH
KapTUHE MHUpaA, a TaKKe BBIPAOOTKA yMEHHH NPUMEHSATh TOJNyYeHHBIC 3HAHUS, KaKk B
npo¢ecCHOHAIBHOM ESITeNTbHOCTH, TaK U JUIS PEIICHUS] )KU3HEHHBIX 3a7a4.

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, (QopMmynMpoBaHHWE TUIIOTE3, aHAIM3 W CHHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTeMaTH3allus, BbISBICHUE MPUYUHHO-CICJACTBEHHBIX CBs3el, TIOUCK aHAJOIOB,
yrnpaBiieHHe OOBEeKTaMH U TpoleccaMy. Ta JUCIUIUIMHA I[03BOJSIET ITO3HAKOMHTH
y4aluxcs ¢ Hay4YHbIMU METOAAMH MO3HAHUS, HAYYUTh WX OTJIMYATh THUIIOTE3y OT TECOPHUH,
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
MIPEIOCTABIISICT MEKIUCITUTUTMHAPHBINA SI3BIK JIJIST OTIMCAHUS HAYYHON KapTHHBI.

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

Juctumimaa «XuMus» BXOJIUT B 0a30BbIM yueOHBINM 1K (0OmieoOpazoBaTenbHas
MOATOTOBKA, MPOMUIBHBIC JUCIUTLINHBI) IPOTPAMMBbI 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 LEJIOCTHOTO 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 Cpeabl, MCHOJb3Yys I 3TOro
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 OOYyYaIOIIMMUCS ONBITA PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHMS;

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



o0pabotku  wHpOpMAlMKM, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB  W3MEPCHHIA,
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 mMpodeccHOHATbHOW — JESTETbHOCTH UM OOBEKTHBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIIETEHIIUN B ATOM;

- YMEHUE HCIMOJb30BaTh JOCTIKEHHS COBPEMEHHOM XMMHYECKOW HayKd U
XUMHYECKUX TEXHOJOTUH ISl TIOBBIIICHHUSI COOCTBEHHOTO MHTEIUICKTYAIbHOTO Pa3BUTHS B
BBIOPAaHHOI MPOPECCUOHAILHOMN 1eATEebHOCTH;

Memanpeomemublx:

—  HCIMOJb30BAaHUE PA3IUYHBIX BHUOB TMO3HABATEIBHON JEATEIHHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHbIX ONepaluuid (IOCTaHOBKU 3a/1auM, (POpMYIHpPOBaHUS TUIIOTE3, aHAJIM3a U
CUHTE3a, CpaBHEHUS, 000OIICHUS, CHCTEMATU3aI[UH, BBISBICHUS MPUYMHHO-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 MpodeccrnoHanbHou cdepe;

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

npeomemmHuix:

- c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MECTe 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;

- BJIQJIEHHWE TMpaBWJIAMH TEXHUKU OE€30MacHOCTH MPHU MCIOJIB30BAHUU XUMHYECKUX
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 s KadecTBeHHOro ocBoeHms 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 o0yueHus 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
Oobsi3aTennbHas ayIMTOPHAsA yueOHAas 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 HeOpraHU4eCKUx 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
Paznea 1. OOmas u HeOpraHu4ecKass XUMHs 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. Momnekyna. 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 ITOCTOSHCTBA 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. [ToaroToBKka JOMOJHUTEIBHOTO MaTepHaia 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 CHCTEMBDY
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
XumMuyeckue 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 3a1a9 Ha XMUMHYECKHE PEAKITIH

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) PaGOTHI

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 opraHn4ecKix BEIIeCTB

IIpakTHyeckne (1adopaTopHbie) padoThI

1| M3roToBiieHne Mojieniel MOJIEKYJ OPraHUYECKUX BEIIECTB

CamocTrosiTesibHast padoTa 00y4arouXCs

Cocrasnenue Tabmuipl « CpaBHEHHE KiTacCU(BUKAITIN COSTUHEHUH 1

KiaccuuKalmuy peakiuii B HEOPraHUIeCKOM U OpraHuueCKOM
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 Pa00Ta 00y4aIOIINX CSI
[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 KHCJIOTBI, OOIIHE CO CBONCTBAMM
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. 3aHaTHSA JEeKIIHOHHOI0 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
BelecTBa. KaduecTBEHHBI M KOJMYECTBEHHBIH COCTaB BEILIECTB.
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  [lepuommaeckoro  3akoHa.
[epuoauveckuit 3akoH B ¢dopmymuposke JI. 1. Menzeneea.
[Mepronuyeckast TabnuIa XUMHUYECKHX 3JIEMEHTOB — rpaduiecKkoe
0TOOpakeHHE MePHOANIECKOro 3aKoHa. VIoHHas XuMu4yecKasi CBsI3b.
KoBanenrtnas XUMHYCCKast CBA3b. Meranmudeckast CBs3b.
ArperaTtHple COCTOSHUSI BEIIECTB M BOJOpOIHas 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-BOCCTAaHOBUTENEHBIE peakiuu. CKOpoCcTh
XAMHUYECKHX peaknuii. OOpaTMMOCTh XHMHUYECKHX PEaKLUH.
Mertannsl. Hemeransl.
2 Opranuyeckas IIpupoHblE, HCKYCCTBEHHBIE W CHHTETHYECKHE OPraHUYECKUE vV, T,P
XUMUS BEILECTBA. CpaBHenue OpraHUYEeCKUX BEILECTB c

HEOpraHM4ecKuMHU. BajaeHTHOCTb. XHMHMUECKOE€ 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. CrioxkHbie 3(QUPBI M KHUPBL. 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 J[. 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 ¢ KOJUIEKIIHEH KaydyKOB U 00pa3naMy H3IeIni 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 COECTMHEHUMN

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 gearenbHocth . 1. Mennaeneena.

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 YrieBoaopoaHOEe TOIUIMBO, €r0 BUbI M 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 sBIseTCS 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 € ANEKTPOHHBIMHU YYEOHBIMU 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 0JJHOM 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 Iabpuoansn.- 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 xnacc. basoBwiii  ypoBeHb: yueOnHuk/ 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
y4eOHO# TporpaMMoil Kypca 3aJaHHil MOXET OBITh HCIOJIB30BAHO Cienyloliee y4eOHO-
METOJMYECKOE 00ECIIeUCHHE:

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

Hauvanom opranuzanuu 1r000W camMoOCTOSTEN,HON pabOThI JOMHKHO OBITh MPUBUTHE
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
¢dbongamMu OMOIMOTEK U CIIPaBOYHO-OMOIMOrpadnuecKUMU 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 3aHATHH C 1enbi0 (OPMHUPOBAHUS W Pa3BUTUS MPOPECCHOHAIBHBIX
HaBBIKOB 00Y4arOIINXCS.
B npornecce npenogaBaHus NpUMEHSIOTCS 00pa30BaTENIbHbIE TEXHOJIOTUU Pa3BUTHUS
KPUTUYECKOTO MBIIIICHHUS.
B yde6HOM mporiecce HapsAy ¢ TPaTUIIMOHHBIMUA 00pa30BaTeIbHBIMU TEXHOJIOTUSIMU

KOMIIBXOTCPHOC

HHTCPAKTHUBHBIC TCXHOJIOTHH.

TCCTUPOBAHUC,

TCEMAaTHU4YCCKHC

3.1.006pazosamenbnovle mexHo102UU RPU NPOBEOCHUU JIEKY UL

IIpC3CHTAINH,

Ne HanmenoBanmue Buabl npuMeHsieMbIX 00pa3oBaTeIbHBIX Kon.
pa3nena pa3iena TEeXHOJIOT Ui gac
1 OCHOBHBIE IOHSTHS U 3aKOHBI AynuoBu3yalibHast 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. DneKTponuTHyeckas 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
[epronuyeckas cucreMa XUMHYECKUX 3JIEMEHTOB AHan3 KOHKPETHBIX CUTYyalMi
2 | IpakTuyeckas paGora Ne2 Penienne cuTyaTMBHBIX U IPOU3BOICTBEHHBIX 2*
Crpoenue aToma c ucrosib3oBanueM tabmuust J{. . | 3amau
MenneneeBa
3 |IIpaktuyeckas 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 KOHIEHTpaMu | BeimosHeHne 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'mppoiu3s 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
Pewenue 3a1au Ha XUMHUYECKUE peakLUU Pewenue 3agau mansiMu rpynnamMmu

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
U3JEIUI U3 PE3UHBI 3a7a4

15 |IIpakTuyeckasi padora Nel( Juckyccust o TeOpETHYECKUM BOIIPOCaM. 3*
[IpuposaHbIe NCTOYHUKH YTI€BOAOPOOB. M3ydenne | PenieHue cUTyaTHBHBIX U IPON3BOICTBEHHBIX
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 TEOPETUIECKHM 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 miactMacce ¥ BOJIOKOH Pemrenne cuTyaTHBHBIX M ITPOU3BOACTBEHHBIX

3a7aq

20 |IpakTuueckas pagora Nel2 Juckyccust Mo 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
00pazoeamenvHo20 npouecca no OUCUUNTIUHE
Peanuzanus yueOHOW TUCHUIUIMHBI «XUMUS» TpeOyeT Haluuusg ydeOHOro kaOmHeTa
JUTSL TIPOBEJICHUS TEOPETUUYECKUX, MPAKTUUECKHUX 3aHIATHIA 1 1a00paTOPHBIX padoT.
Peanu3anus y4eOHOW JUCHUILIUHBI OCYIIECTBIISCTCS B CIICIHAILHO 000PYI0BAaHHOM
KaOWHeTe eCTECTBEHHOHAYYHBIX TUCITUIIINH, KOTOPBIH BKIIFOYAET B CEOs:
MYJIbTEMEANA KOMITIEKT (MYJIbTUMEINAIPOSKTOP U IKpaH),
KOMITBIOTED,
JIOCKa ydeOHasl,
yaeOHast MeOeb.

Y4eOHO-MeToqu4IecKoe odecriedeHue

Pabouas yuebHas nmporpamMmma

VueOHuKH

Metoaundeckue pa3pabOTKU K 3aHIATHSIM

JnoakTiyecknid pa3aaTOuHbIN MaTepral

Kaprouku-3aganus, TECTOBBIC 3aaHUS

JleMOHCTpaIMoOHHbBIE MaTepraiIbl (MYyJIbIUMEIUHHBIC TPE3CHTAIIUHN, BUACODHUIBEMBI)
KomriekT yueOHO-HaATIIIIHBIX TTOCOOUH TI0 XUMUHU

KoMmrmiekT mopTpeToB XMUMHKOB

Ta6muua /.. Menzaeneena

KoMInUIeKT HarasaJHbIX OCOOUH

Komriekt mpubopoB A1 MpoBeieHHs T1a00PaTOPHBIX M MPAKTUYECKHUX padoT
KoMruiekT 2J1eKTpOHHBIX TOCOOU

4.2 Ilepeuenv Heodxo0umMo20 npoZpaAmMMHO20 0decneuenus

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 (muniensus - 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 (nunensus -
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.U. B. Xumus. YueOunk u 3agaunuk : 1 CI10 / W. B. Pocun, JI. [I. TomuHa,
C. H. ConoBeeB. — M. : M3narennctBo FOpaiit, 2017. — 420 c. — URL.: https://biblio-
online.ru/viewer/7678EFFE-1F8D-48A3-AAEQ-9F9E86320CB1#page/l

2. MaprtsiaoBa,T. B. Xumus : yuebnuk u npaktukym aist CI1O / T. B. MapteiHosa, U.
B. Apramonosa, E. b. 'onynos ; nox pea. T. B. MapteiHoBo#i. — M. : U3gaTenbcTBO
FOpaiit, 2017. — 393 ¢. — URL.: https://biblio-online.ru/viewer/C857772E-BD06-4C00-
81AC-518E104A9CE%#page/l

3. Xumust. 3agaunuk : yueoHnoe mocobue qist CITO / 1O. A. Jlebenes [u np.] ; moa oOm.
pen. I'. H. ®aneeBa. — M. : U3marensctBo FOpaiit, 2017. — 236 ¢. — URL:
https://biblio-online.ru/viewer/776D1303-3CDD-42AE-89FC-DEC2F5D8COE8#page/1

5.2, /lonoanumenvnaa numepamypa

1. ["abpudnsn, O.C. Xumus. 10 kmacc. ba3oBsiil ypoens: yueonuk/ O.C. ['abpudisH.-
M.: [Ipoda, 2015.- 191c. 10

2. ["a6puansan, O.C. Xumus. 11 kinace. bazoBeiit ypoBens: yueonuk/ O.C. ['abpuassiH. -
M.: JIpoda, 2015.- 223¢. 10

3. .EctectBoznanme. bazoBwiii ypoBenb. 10xm.: yuebnmx/ O.C. T'abpwmamsn, W.T.
Octpoymos, H.C. Ilypsruesa, C.A. Cnankos, B.U. CuBornasos,- M.: JIpoda, 2014.-334c.
4, EcrectBo3nanue. ba3oseiit ypoBensb. 1 1xki.: yueonuk/ O.C. ['abpudnsu, W.I.
Octpoymos, H.C. IlypsrmeBa, C.A. Cnagkos, B.1. CuBornazos,- M.: Jlpocda, 2016.-334c.
5. Adonununa, JIL.LU. Heopranuueckas xumus: yae6Hoe nocodue / JI.U. Adonuna,

AN. Anapues, A.A. KazakoBa. - HoBocubupck HI'TY, 2013. - 104 c. - [DneKTpoHHbBIN
pecypce]. - http://biblioclub.ru/index.php?page=book_view_red&book_id=228823

6. bapxoBckuit,E.B. O6mas xumuss / E.B. bapkosckuii, C.B. Tkauen, JI.I.
[letpymenko. - Munck: Bemmiimas mxomna, 2013. - 640 c. - ISBN 978-985-062314-0; To
ke [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=235669
7. Topnenko, B.A. Opranuueckas xumus: ydeObHoe mnocoobue / B.A. T'opnenxo, JI.B.
Ky3nenosa, E.A. Slupikuna - M.: IIpomerent, 2012. - Y. I, II. - 294 c. - [DneKTpOHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book_view_red&book id=211718

8. Huxurtuea, H. I'. Ananutuyeckas xumus : yueOHuk u npaktukym st CI1IO / H. T
Hukutuna, A. I'. bopucos, T. . Xaxanuna ; nog pea. H. I'. Hukutunot. — 4-e usm.,
nepepad. u porn. — M. : M3parensctBo IOpaiit, 2017. — 394 ¢. — URL: https://biblio-
online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1

9. I'manka, H.JI. O6mas xumus B 2 1. Tom 1 : yuebnuk mis CI1O / H. JI. I'nmunka ; mox
pen. B. A. Ilonkosa, A. B. ba6koBa. — 20-e uza., nepepad. u non. — M. : U3parenscTBO
FOpaiit, 2017. — 349 ¢. — URL: https://biblio-online.ru/viewer/3D015974-C8BA-4318-
Al7B-12F6702B4CF3#page/1

10. T'munaka, H.JI. O6mas xumus B 2 1. Tom 2 : yueO6nuk ans CI1O / H. JI. I'nmunka ; mox
pen. B. A. IlonikoBa, A. B. babkoBa. — 20-¢ uzn., mepepad. u gon. — M. : 3gatenscTBO
FOpaiit, 2017. — 379 ¢. — URL: https://biblio-online.ru/viewer/F906ED23-17BD-48E9-
AECE-B1FB6DD11E4A#page/l

11.  Amnapses, A. U. O6mast xumus. COOpHHK 3aJlaHU# C TPUMEpPaMU PEIICHUN : yaeOHOoe
noco6ue s CIIO / A. U. AmapueB, — URL: JI. . Adbonuna. — 2-e u3a., ucnp. u JOI.
— M. : WUzpmarenbctBo  [Opaiit, 2017. — 120 c. https://biblio-
online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1
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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

12.  T'pangbepr, U. 1. Oprannueckas xumus : yueonuk st CI10 / U. U. I'pann6epr, H.
JI. Ham. — 8-e u3n. — M. : U3matensctBo FOpaiit, 2017. — 608 ¢. — URL.: https://biblio-
online.ru/viewer/03696AA1-6944-4C84-BBCB-DIDIFA0210CE#page/1

13.  Kamwmuckwuii, B. A. Opranudeckasi XUMUsI : TECTOBBIC 3aJIaHUS, 3a/1a49H, BOIIPOCHI :
yuebnoe nmocodue nis CIIO / B. A. Kamunckuit. — 2-e u3f., ucnp. u 1om. — M. :
UznpatensctBo KOpaiit, 2017. — 289 ¢. — URL.: https://biblio-
online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#page/1

14.  Tapmmn, A.Il. Opranndeckas XUMHsi B pUCYHKax, Ta0JIMIIaX, cCXeMax : ydeOHoe
nocobue st CI1O / A. I1. Tapmma. — 3-e u3A., ucnp. u gorn. — M. : M3garenscTBo
FOpaiit, 2017. — 240 c— URL: https://biblio-online.ru/viewer/73CFD907-F528-4454-
A155-7FA85816BE4E#page/1

15.  TI'pangbepr, .M. Oprannueckas xumus. [Ipaktndaeckue paboThl 1 cCeMUHAPCKHE
3aHsATUA: yuebHoe mocoobue nns CI1O / U. U. I'panndepr, H. JI. Ham. — 6-e u3n., nepepad.
u gorn. — M. : U3patensctBo FOpaiit, 2017. — 349 ¢. — URL.: https://biblio-
online.ru/viewer/B95AD7FE-10FE-428B-9FBE-0D9DC5C82FA5#page/1

5.3 Ilepuoouueckue uzoanus

1. Bonpocs! ecrectBoznanms. — URL:
https://e.lanbook.com/journal/2310#journal_name
2. VYuebnblii aKcriepuMeHT B oopazoBanuu. — URL:

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

3. 3uanue-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 Ilepeuenw pecypcoé unphopmayuonHo-meaeKOMMYHUKAYUOHHOU cemu
«HUnumepnem», Heo0X00umvix 011 0CE0EHUA OUCUUNTIUHDL

1. OBC «YuuBepcurerckas o6ubmmoreka ONLINE». — URL: www.biblioclub.ru

2. OBC m3narennctBa «JIanb». — URL: https://e.lanbook.com

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

4. DnextpoHHbI KaTanor Hayunoit Oubmmorexku Kyol'VY. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnektponHas oubnmmoteka «M3naTesbekoro goma «I peOSHHUKOBY -
URL:www.grebennikon.ru

6. Hayunas snexktponnas oubinoreka (HOb) «eLibrary.ruy. - URL:http://www.elibrary.ru
7. Basbl nanubix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com

8. Jlekropuym TB». - URL.: http://www.lektorium.tv/

9. HartmonanpHas anekTpoHHast onbnuorexka «HOby. - URL:http://H36.pd/

10. KubepJlenunka: HaydHas syektponHas oubmmoreka. — URL: http://cyberleninka.ru/
11. EnuHoe okHO AocTyma K o0pa3oBaTesibHbIM pecypcam : henepabaas MC cBoboaHOTO
noctymna. — URL: http://window.edu.ru.

12 CnpaBouno-mpaBoBas cuctema «Koncymerant [Lmoc» - URL  http://www.consultant.ru
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6. METOOUYECKHUE YKA3AHMS JJI51 OBYUAIOLIUXCSI IO OCBOEHHUIO
JTUCHUIINHBI

Jucimmunaa  «XuMus» — HallelieHa Ha  [OJIydeHHe 3HaHMd B 00JacTu
€CTECTBEHHOHAYYHBIX TUCITUTIINH.

C TOUKM 3peHHUS] UCIHOJIb3YEeMbIX METOJOB JIEKIIMU TOAPA3ACTSIOTCA CIEAYIOIUM
o0Opa3zoM: MH(MOPMAIMOHHO-00BACHUTEbHAS JICKITUS, IOBECTBOBATEIbHAS, JIEKIUsI-0ecea,
npoOeMHast JISKIUS U T. 1.

OOydeHHE  CTYACHTOB  OCYIIECTBISETCA 1O  TPAJAWIIMOHHOM  TEXHOJIOTUU
(JIEKITMOHHBIN MaTepuas, MpPaKTHUYEeCKHEe U JabOpaTOpHBbIC 3aHSTHS, CAMOCTOSITEIbHBIC
paboThl) C BKIIFOUEHUEM WHHOBAI[MOHHBIX 3JIEMEHTOB.

YcTHOE M3NOKEeHHEe y4eOHOro MaTepualia Ha JICKIIUU JIOJKHO KOHCIEKTUPOBATHCS.
CaymaTe JIEKIIUI0 HYXHO YMETh — MOJJEPKUBATh CBOE BHUMAHUE, MOHATh U 3allOMHUTH
YCJIBIIIIAHHOE, YJIOBUTH Tay3bl. B mporecce M3I0KeHHs MperoaaBaTesieM JEKIMH CTYACHT
JIOJDKEH BBISICHUTh BCE HETOHATHBIE BOMPOCHI. 3aIlMCHIBATh COAEpNKAHUE JIEKIUU HYKHO
00s13aTEeIILHO — 3aMKMCH TTOMOTAIOT MOIICP)KHUBATh BHUMAHKE, CTIOCOOCTBYIOT TIOHUMAHHIO U
3alIOMUHAHUIO YCIBIIIAHHOTO, IPUBOJUT 3HAHUE B CHCTEMY, CIIYXKAaT OMOPOH Ui TIepexo/ia
K OoJee TITy0OKOMY CaMOCTOSITEIbBHOMY H3y4EHUIO MTPEIMETA.

Meroanueckne peKOMEHIAIMHU 10 KOHCTIEKTUPOBAHUIO JIEKIUI:

— 3aMKCh JOJDKHA OBITh CHCTEMHOM, MPEACTABIATh COOON COKpAUIEHHBIM BapUaHT JEKLIUU
npenogaBarens. HeoOxoaumo ciymars, 00 {yMbIBaTh 1 3aITUCHIBATH OJJHOBPEMEHHO;
— 3aMuCh BEAETCS OYEHb OBICTPO, YETKO, IO BOBMOKHOCTH KOPOTKUMU BBIPAXKEHUSIMU;
— HE TMpeKpamias CiIymarbh MperoaaBaress, HY)KHO 3alliChIBaTh TO, YTO HEOOXOAMMO
ycBouTh. Hemnb3s 3amuchiBaTh cpasy k€ BBICKa3aHHYIO MBICIIb MPEIoaBaTels, 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, HA3BaHMSI, BBIBOJIBI, ONIPE/ICIICHHS 3aITMCHIBAIOTCSI TOYHO;
—cnenyeT oOpaTuTh BHUMaHUE Ha odopmileHue 3amucu Jekuuu. s kaxmoro mpeamera
3aBOJUTCS 00mmIas TeTpajib. OTIMYHBIM OT OCTAJILHOTO I[BETA CJACAYET BBIICIATH OT/CIbHBIC
MBICJIA ¥ 3arojlOBKH, COKpallaTh OTAEIbHBIE CJOBa M MPEAJIOKEHHS, HCIOJIb30BaTh
YCIIOBHBIE 3HaKU, OYKBBI JIATUHCKOTO U I'PEYECKOro aja(aBUTOB, a TAKKE HEKOTOPbIE TPUEMBI
CTCHOTPa(PUIECKOTO COKPAIIEHUS CIIOB.

[IpakTryeckue 3aHATUS 110 TUCHUTITHHE «BHONIOTHS» MPOBOAATCS 1O CXEMe:
- YCTHBIN, JINOO MUCHbMEHHBIN OMPOC 110 TCOPUH B HAUAJIC 3aHATHUS;
- peIIeHHE MTPAKTUICCKUX 337424 TTOCTABIICHHBIX TIEPE]T CTYICHTOM;
- WHIUBUyadbHBIC 3aJaHMs JJISi TOJITOTOBKM K MPAKTUYECKUM U J1ab0OpaTOPHBIM
3aHATHUSM.

[lens MPakTUYECKOTO 3aHATHS - HAYYUTh CTYJCHTOB NPHUMEHSITh TEOPETUUCCKUE
3HAHMS MPU PEIICHUN MPAKTUYECKUX 3329 U BBIMOJIHEHHE JTJA0OPATOPHBIX PabOT HA OCHOBE
pCaNbHBIX JIAHHBIX.

Ha nmpaktudeckux u 1abOpaToOpHBIX 3aHATUAX MPE0OIATA0T CICTYIOIINE METOIbI:

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

BaxxHbIM 1Sl CTylEHTa SIBJISIETCSl YMEHHUE PaAlMOHAIBHO MOAOUpaTh HEOOXOIUMYIO
y4eOHYI0 JUTEpaTypy W YMEHHUE TIIOJIb30BaThCS MPUOOPETCHHBIMU TMPAKTHYECKUMHU
HaBbIKAMU TMpU paboTe C NPOrpaMMHBIMU cpeacTBaMu. OCHOBHBIMHU JIUTEPATYPHBIMU
HMCTOYHUKAMH SIBJISTFOTCSI:

— oubmmnoreunsie houabl punmnana Kyol'y;
— DJICKTPOHHAsI OMOIMOTEUHAs! CUCTEMA «Y HUBEPCUTETCKAsA OMOIMOTEeKa OH-JIAH;
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— JJIGKTpOHHAs OnbmuoTeuHas cucrema M3narenscTBa «JIaHby.

[Touck kHUT B OUOIMOTEKE HEOOXOIUMO HAUUHATD C U3YUYECHHS PEIMETHOTO KaTaiora
Y CO3/IaHUsI CIIUCKA KHUT, MOCOOU, METOJIMYECKUX MAaTEPUAIIOB 10 TEME U3YUCHUS.

[TpocMOTp KHUTH HAYMHAETCS C TUTYJIBHOIO JIUCTA, CIAEAYIOIIEro mocie oomoxku. Ha
HEM OOBIYHO MOMEIIAIOTCA BCE OCHOBHBIE JIaHHBIE, XapaKTEpU3YIOIIUE KHUI'Y: HAa3BaHUE,
aBTOp, BBIXOJHBIC JAHHBIC, IAHHBIE O Mepeusianuu U T.4. Ha o6opore TUTYIBHOTO JTUCTa
Ma€Tcs aHHOTAaIMsI, B KOTOPOM YKa3bIBa€TCSl TEMAaTHKa BOIPOCOB, OCBEIIEHHBIX 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 coxaepkanue. [IpounTaB mpenucioBue W MOTYyYUB 0OIIEe
NpEeJCTaBICHUE O KHHUTe, CleayeT oOpaTUThCs K oriaBieHuto. OriaBlieHHe KHHUIU
3HaKOMUT C COJICP)KaHUEM U JIOTHYECKON CTPYKTYpPOIl KHHUTH, TIO3BOJISIET BHIOpATh HYKHBIN
Marepuan il U3ydeHus. 1’01 U3JaHusl KHUTW TO3BOJISIET CYAUTh O HOBU3HE MaTepHala.
Uem yamie KHUra u3gaércs, TeM OOJbIIYI0 LIEHHOCTh OHA MpeACTaBisieT. B KHUre Moryt
ObITh MpPUMEYAHUsl, KOTOPBIE COJIEPXKAT pa3JIMYHBIC IOIMOJIHUTENbHBIE cBeAeHHs. OHU
MeyaTarTCsi BHE OCHOBHOI'O TEKCTa U PA3bACHSIIOT OT/ACNbHBbIC Bompockl. [IpenMerHbie u
andaBUTHBIC yKa3aTeNM 3HAYUTENHHO 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 mydinero mpeAcTaBiICHHMS W 3allOMMHAHUS MaTepuala Ielecoo0pa3HO BECTH
3allMCU ¥ KOHCIIEKThI Pa3JIMYHOTO COJIEPKAHUS, & UMEHHO:

— MIOMETKHU, 3aMEUaHMUsl, BbIICJICHUE TJIABHOTO;
— IUJIaH, TE3UCHI, BBIITUCKH, LIUTATHI;
— KOHCIEKT, paboyasi 3anuch, pedepar, JokiIa1, TeKIUs 1 T.1.

Uurarh yuyeOHUK HEOOXOIMMO BIYMYHMBO, BHUMATEIBHO, 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 MPOYUTAHHOIO Marepualia — cOocTaBieHUE KoHcrekTa. KoHcmekr — 3to
KpaTKOEe CBSI3HOE W3JIOKEHHE COJIEp)KaHUS TEeMbl, y4eOHMKAa WJIM €ro 4YacTu, 0e3
noipoOHOCTEN M BTOpOCTENEHHBIX JeTanel. [lo cBoell CTpyKType U MOcCie0BaTeNbHOCTH
KOHCIEKT JOJKeH COOTBETCTBOBATH IlaHy ydyeOHuka. [103TOMy BakHO CHaudaja COCTaBUTh
IJIaH, a MOTOM NHUCaTh KOHCHEKT B BHJIE€ OTBETa Ha BONpPOCHl IiaHa. Eciu yyeOHHMK
pa3nenéH Ha HeOOMbIIKME 03arjIaBJICHHbBIE YacTH, TO 3ar0JIOBKM MOXKHO paccMaTpuBaTh Kak
MYHKTHl TJIAaHA, a M3 TEKCTa KaXJOW YacTu CcJeAyeT 3amucaTb TE€ MBICIH, KOTOpPbIE
PacCKpbIBAIOT CMBICII 3ar0JIOBKA.

TpeOGoBaHUs K KOHCIIEKTY:

— KparKoCTh, CKATOCTH, IIETIECO00PA3ZHOCTh KAXKI0TO 3aIHCHIBAEMOTO CIIOBA;
— COAEpXaTelbHOCTh 3alUCHU - 3aMUCHIBAEMbIE MBICIH ClIeAyeT GOpMyIUpPOBaTh KPaTKo, HO
0e3 ymep6a a1 cmbiciia. O0bEM KOHCTIEKTa, MEHbIIIE U3y4aeMOro TekcTa B 7-15 pas;
—  KOHCHIEKT MOXET OBbITh KaK MPOCTHIM, TaK U CIOXKHBIM IO CTPYKTYpe — ATO 3aBHCHT OT
coZiep KaHUsl KHUTH U 11eJId €€ 3yYCHUSI.

Meroaunueckre peKOMEeHAAIMU 110 KOHCTIEKTUPOBAHUIO:
— MPEeXJE YEM Ha4aTh COCTABIISATh KOHCIEKT, HY’KHO O3HAKOMUTBHCSA C KHUTOM, TPOYUTATh €€
CHayvaJia 10 KOHIIA, MOHATh 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 uin
TJIaBhI;
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— KOHCIIEKTUPOBAaHHME BENETCS HE C IEJIbI0 MMETh OINpeNeNEHHYIO 3amuch, a A Oojee

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

BBIJICJISIETCS BCE TO HOBOE, HHTEPECHOE U HYXKHOE, YTO OCOOCHHO MPUBJIEKIIO BHUMAHUE;

— MOCJIE TOTO, KaK clieJlaHa 3aluch coiep kaHus naparpada, riaaBbl, CIeAyeT epeuuTarhb eg,

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

— KOHCIIEKTUPYS KHUTY O0JIbIIOT0 00hEMA, 3aiCh CIENYEeT BECTU B OOIICH TeTpaiu;

— Ha KaXXJI0M CTpaHMIIE CJIEBAa OCTABJISIIOT MO MUPUHON 25-30 MM JJ1s1 3aITMCH KOPOTKHUX

MI0/13aT0OJIOBKOB, KPAaTKUX 3aMEYaHuM, BOMPOCOB;

— KaXKJlas CTaHUIla TeTPaJid HyMepyeTcs;

— JUIS TIOBBIIIEHUS YUTA€MOCTH 3allMCH OCTaBJISIIOT HMHTEPBAJIBI MEXAY CTPOKaMH,

a03araMu, HOBYIO MBICITh HAUMHAIOT C «KPACHOI» CTPOKH;

— TpU KOHCIEKTUPOBAHMM IIWPOKO HCIIOJIB3YIOT PA3JIMYHbIE COKpAIICHUS U YCJIOBHBIE

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

oOIIeynOTpEeOUTENIbHbIE COKpAallleHUsl, Hampumep: M.0. — MOoxeT ObITh, TOC. —

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

— HE CJIeIyeT COKpallaTb UMEHa U Ha3BaHUs1, KPOME OYEHb YACTO MOBTOPSIOLIUXCS;

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

MPOJYMBIBAHUS €r0 COJIEPKAHUS U CMBICIIOBOTO aHAIM3A.

TpeOoBaHus kK HaMMcaHWIO pedepaTa

Pedepar - nmpoaykr camocToATenbHOM pabOThl CTyAEHTa, MPEACTABISIIONINN cOO0M
KpaTKO€ W3JIOKEHHWE B MHUCHMEHHOM BHJE IMOJYYEHHBIX PE3YJIbTaTOB TEOPETUUYECKOIO
aHanM3a OMpENCIICHHONW HaydyHOW (yuyeOHO-HMCCIe0BaTEIbCKONM) TEMBI, TJE aBTOP
PacKpBIBA€T CyTh HCCJIEAYEeMON MPOOJIEeMbl, IPUBOIUT PA3IUYHBIC TOUKHU 3PEHHUSI, 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 nmomxkeH  ObITh  NOATOTOBJIEH  COMVIACHO  TeME,  IPEIJI0KEHHOM
nmpernonaBareneM. JlomyckaeTrcss CcaMOCTOSATENbHBINM BBIOOp TeMmbl pedepara, HO TIO
COTJIACOBAHMIO C MPEMNo/IaBaTelieM.

Jlis  wHamumcanus pedepara CTYIGHT CaMOCTOATEIBHO TIOJOMpPAET HMCTOYHHUKHU
uH(bOpMalluK 1O BBHIOpAaHHON Teme (nMuTepaTypa ydeOHas, MepuoJuvecKas U MUHTEPHET -
pecypcehl).

O6mbeM pedepara — e meree 10 ctpanury popmara A4.

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

O6cyxnenne TeM pedepaToB TPOBOAWTCS HA TEX MPAKTUYCCKUX 3aHATHSIX, TI0
KOTOPBIM OHHU paclpelielieHbl. DTO sBIIsIeTCS 00s3aTelbHbIM TpeOoBaHueM. B ciydae He
npejAcTaBieHus pedepara, COrJacHO, YCTaHOBJIEHHOro Tpaduka (0e3 yBaKHUTEIbHOU
MPUYUHBI), CTYJIEHT 00s13aH MOJATrOTOBUTH HOBBIN pedepar.

Nudopmanust mo pedepary He noikHa mnpesbimare 10 muHyT. BeicTynarommumii
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) AUCHMIIINHBI HauMeHOBaHUe OLICHOYHOI'0
cpeacTBa
OO0mas 1 HeopraHmdecKast XUMUs VYeTHbli onpoc
TectupoBanue
Pedepar
Opranmgeckast XUMHAS VYceTHBIN onpoc
TectupoBanue
Pedepar

Kontponb u olieHKa pe3ysbTaTOB OCBOEHHUS y4e€OHON NUCHUIUIMHBI OCYIIECTBISETCS
IPENOIABATEIEM B IPOILIECCE TMPOBEACHUSA MPAKTUYECKUX 3AHATHM U CAMOCTOSATEIbHBIX
paboT, TECTUPOBAHMSI, @ TAKKE BBITIOJHEHUS OO0yUYAIOIUMHUCS WHINBUIYaTbHBIX 3a7aHUM,
IIPOEKTOB, UCCJIEIOBAHUM.

7.2. Kpumepuu oyenku 3nanuii

KoHTposb 1 olileHKa pe3yslbTaToB OCBOEHUSI Y4EeOHON NUCUUIIIMHBI OCYIIECTBIISAETCS
MperojaBareieM B MPOLECCe MPOBENCHUS MPAKTHYECKUX paboT, TECTHPOBAHMUA,
coOeceZIoBaHMs MO pe3yjbTaTaM BBIMOJIHEHHUS JTA0OpAaTOPHBIX PAadOT, a TakKe pelIeHUs
3a1a4, COCTaBJeHHMsS pabounx TaOIMIl W TOATOTOBKH COOOIIEHUH K YpOKY. 3HaHHS
CTYJICHTOB Ha NMPAKTUYECKUX 3aHATHUIX OLICHUBAIOTCA OTMETKAMU «OTIUYHO», «XOPOLIO»,
«Y/I0BJIETBOPUTEIBHO» U «HEYAOBIETBOPUTEIHHO.

YcerHbli onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pPACCKa3, BKIKOYAIOLIUN
TEOPETUYECKUE MaTepHUalbl M HPUMEPhl UX NPUMEHEHMs. Y IOBJIETBOPHUTENIbHAS OLEHKA
CTaBUTCS, €CIIM CTYAEHT JAEMOHCTPUPYET HErNIyOOKHEe TeOpEeTUYEeCKUE 3HAHHUS, MPOSIBIISET
cnabo chopMUpOBaHHbIE HABBIKM aHAIM3a SIBJIEHUN U MPOLECCOB, HEAOCTATOYHOE YMEHHUE
JIeJ1aTh apryMEHTUPOBAHHBIE BBIBOJIBI U IPUBOAMTH IIPUMEPHI, IOKA3bIBAET HE JIOCTATOYHO
CBOOOZHOE BIJIAJIECHUE MOHOJOTMYECKONM peublo, TEPMHUHOJOIHEH, JIOTMYHOCThIO U
MOCTIEI0BATENIbHOCTRIO M3JIOKEHUS, JIeJaeT OIIMOKH, KOTOPhIE MOXKET HCIPaBUTh TOJIBKO
IIPU KOPPEKIUU MTPENOIABATEIEM.

Pegepar. [Iponykt camocTosATeIbHOM pabOThl CTYAEHTA, NMPEICTABISIOMUNA cOO00M
KpaTKO€ W3JIOKEHHWE B NUCbMEHHOM BHJE IOJYYEHHBIX PE3yJIbTaTOB TEOPETUUECKOTO
aHajgu3a OMpeleNeHHONW HaydyHOW (y4ueOHO-HCCIEOBATEIbCKOW) TEMBbI, TJA€ aBTOP
PacKpbIBaeT CyTh HCCIEAyeMON MpOoOJieMbl, MPUBOAUT Pa3IMYHbIe TOUKH 3PEHUS, a TAKXKe
coOCTBEHHbIE B3MIsAbl Ha Hee. Pedepar oreHuBaeTcs MO KOJIMYECTBY MPUBIICYEHHBIX
MCTOYHHMKOB, TITyOMHE aHaiu3a Mpo0JieMbl, KauecTBe OOOCHOBAaHHUS AaBTOPCKOM IMO3UINH,
TIIyOMHE PAaCKpPBITHS TEMBbI. Y IOBJIETBOPUTENbHAS OLICHKA CTABUTCS, €CJIM TeMa OCBEIEHa
JIUIIh YaCTUYHO, IOMYIICHBI (DAKTUYECKUE OMMOKH B COJIep)KaHuu pedepara, Uid UMEIOTCS
CYLIECTBEHHBIE OTCTYIICHUS OT TpeOOBaHM K pedeprupOBaHUIO, HIIM HETIOIHbIE OTBETHI HAa
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

Tecr. Cucrema craHJapTU3UPOBAHHBIX 3a/laHUM, MO3BOJIAIOIIAs ABTOMAaTU3UPOBATH
MPOLEYpPY M3MEpPEHUs YpOBHSI 3HaHUW M yMeHUM oOydwatomierocs. TecT olleHMBaeTCs IO
KOJIMYECTBY MPABUIIbHBIX OTBETOB (HEe MeHee 50%.).

IpakTnyeckass padora. IIpakTueckas pabora — 3TO 0OCOOBIM BHUA JEATEIBHOCTH
00y4aronierocs, 4yTo MoApa3yMeBaeT BHIMOJIHEHUS Pa3HOIJIAHOBBIX 3a/laHUH, HE CBSA3aHHBIX
¢ 00paboTKOI TeopeTnyecKoro matepuana. Bo BpeMsi BBINOTHEHUSI CTYJEHTY HEOOXOIMMO
UCIIOJIb30BaTh paHee IMOJy4YeHHble TeopeTnyeckue 3HaHus. [lonoxuTenbHas OLEHKa
CTaBUTCS, €CJIM BBITIOJIHEHBI BCE 3aJIaHUS MPAKTUYECKOM paboThl C 3aMEYaHUSIMU; CTYJIEHT
OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUAHUSIMHU.
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JlabopaTtopuas padota. JlabGopatopHasi paGora — 3T0 OCOOBIN BUJ JEATEIHLHOCTU
o0yyaromnerocs, 4To noApa3yMeBaeT BhIIOIHEHNS NPAKTUYECKUX Pa3HOIJIAHOBBIX 3aJlaHUi,
CBA3aHHBIX C IPUMEHEHHUEM TEOPETUYECKOTO MaTepuaia K KOHKPETHOMY 3aJIaHUIO.
[lonmoxuTenpHass OLEHKAa CTAaBUTCSA, €CIM  BBIIOJHEHBl OOJbIIAs YacTh 3aJlaHUM
nabopaTopHON pabOTHI C 3aMEYaHUSIMU; CTYACHT OTBETHJ HAa YaCTh KOHTPOJIBHBIX BOIPOCOB
C 3aMEYaHUsIMU.

OueHka «OTJIMYHO» BBICTABIAETCS, KOrJa CTYJIEHb IIOKa3bIBAET IIyOOKOE
BCECTOPOHHEE 3HAHWE paszjesla JAMCHUUIUIMHBI, 00s3aTeIbHOW U JIONOJIHUTEIHHOMN
JUTEPATypbl, apryMEHTUPOBAHO M JIOTUYECKU CTPOMHO HU3Jaraer maTepuai, MOXKET
MIPUMEHSATh 3HAHUA JUISl aHAJIN3a KOHKPETHBIX CUTYalLlU.

OneHka «XOpowIo» CTaBUTCS NIPHU TBEPABIX 3HAHMUAX pas3feiia JUCLUILIMHBI,
00s13aTeNbHON  JUTEpaTypbl, 3HAKOMCTBE C  JOIOJHHUTEIBHOW  JUTEpaTypoHu,
apryMEHTHUPOBAaHHOM HU3JIO)KEHHM MaTepualla, YMEHUU IIPUMEHHUTH 3HAHMS Ul aHAJIW3a
KOHKPETHBIX CUTYallUH.

OneHka «yIOBIETBOPUTEIBHO» CTAaBUTCA, KOrJa CTYJEHT B OCHOBHOM 3HAET
pazzen JUCUUIUIMHBI, MOXKET MPAaKTUYECKH IPUMEHUTh CBOU 3HAHUSI.

OneHka «HEyJOBJIETBOPUTENIBHO» CTABUTCS, KOIAA CTYAEHT HE OCBOWJI OCHOBHOIO
CoJepXKaHMsI ITpeIMeTa U €1a00 3HAET U3y4aeMbli pa3ies JUCLUILINHBL.

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

-MHIMBUAYaJIbHBII YCTHBIN ONPOC

-IMCHMEHHBIA KOHTPOIh

-TECTUPOBAHUE 110 TEOPETHUECKOMY MaTEepHAITy

-mpakTrdeckas (;mabopatopHasi) padbota

-3amura pedepara, scce

-3aIUTa BHITOJIHEHHOTO 33 aHHUs

-pa3paboTka mpoOIeMbl Kypca (JOoKIan).

® JInunble Ipumepsbt
opMa Baanennst
P — 3uanus Ymenus (HaBBIKH) KayecTBa OLEHOYHBIX
CTYEeHTa cpeacTB
YcTHBII Kontpons 3nanuit OueHka yMeHHs O1ieHKa HaBBIKOB OreHka Kountponsn
(IMCBMEHHBIH) | MO ONpeaeIeHHBIM paznuyarthb paboThI ¢ CIOCOOHOCTH bI€ BOIIPOCHI
otmpoc mo | mpobiemam KOHKPETHBIC JTUTEPATYPHBIMU OTICpaTHBHO 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 | MPHUIIATAIOTC
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, CTPOCHHUS | XUMHUYECKUX 00pazyomux ux
1 00IIUX CBOHCTB 3JIEMEHTOB. XUMHYECKUX
Ba)KHEUIINX OOBACHATD 3JIEMEHTOB.
KJIacCoOB 3aBHCHMOCTh OObsicHeHUs
HEOPraHWYECKUX M | CBOMCTB BEIIECTB | 3aBHCHMOCTH
OpPraHUYEeCKHUX OT UX COCTaBa U CBOIICTB BeIlIECTB
COEIIMHEHHUH, CTpOEHHS OT UX COCTaBa u
HCKYCCTBEHHBIX 1 KPHUCTAJUIMYECKUX | 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 SKCIEPUMEHTAIBH
TUIIOTE3bI OT BIX JIAHHBIX.
HaY4YHbIX TEOPHI. [IpuBoauTs
Jlenath BHIBOJGI HA | TIPHMEPHI,
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 (aKTHI,
Tpe/ICKa3bIBaTh
el1le HEM3BECTHBIE
SIBJICHUS
TectupoBanue | KonTtposns 3HaHUI OrneHka yMeHuUs Ornenka HaBbIKOB | OneHKa 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 ISl MPOBeIeHUs TeKYleil 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
sanemeHToB .M. MenaeneeBa. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3THX XMUMHYECKHUX
AJIEMEHTOB U 00Pa30BAHHBIX UMM IPOCTHIX U CIOKHBIX BEIIECTB (OKCUIOB, TUAPOKCHUIOB) B
3aBUCUMOCTH OT CTPOEHHUS UX aTOMOB.

4. AnxeHbl psaga sTeHa (dTWIEHa), uX oOuias ¢opMmyna. DTeH, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl, XMUMHUYECKHE CBOWCTBA (TOpEHHE, pPEaKIHH
MIPUCOEUHEHUS U TTOJTUMEPUPU3ALINHN).

5. Buabsl XuMUYeCcKOHl CBsSI3M M CHOCOObI €€ oO0pa3oBaHUsl B HEOPraHUYECKUX U
OpraHMYECKUX COEJUHEHHUSX: KOBaJIEHTHas (MOJIApHAsi, HEMOJspHas, MPOCTble U KpaTHbIE
CBSI31), MOHHAS!, BOJIOPO/IHAS.

6. [uknonapadunsl, ux obmas Gopmyna, CTpoeHHEe, CBOMCTBA, HAXOXKJIEHUE B TIPUPOJIE,
MIpUMEHEHHE.

7. Knaccudukarus XuMHUYECKUX peaKIfii B HEOPraHUYECKON 1 OpraHu4eCKON XUMUH.

8. AnkuHbl uXx obmas dopmyna. OTun (aneTUIeH), JIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl, XHUMHYECKHE CBOICTBa (TOpEeHHE, PEaKIMH IPUCOEIUHEHUS),
IPUMEHEHHUE.

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

10. ApeHsl (apoMaTHUeCKHE YIJIEBOAOPOABI), WX obmas d¢opmymna. benszon, ero
3JIEKTPOHHOE CTPOEHHE, CTPYKTYpHast popMyIa, CBOMCTBA, IPUMEHEHHE.

11. OCHOBHBIE MONOXKEHUSI TEOPUH XUMHUYECKOIO CTPOCHMSI OPraHMYECKUX BemecTs A.M.
byrnepoBa. XuMHYECKOE CTPOCHME KaK NOPANOK COEIWHEHUS M B3aUMHOIO BIMUSHUSA
aTOMOB B MoJieKyJiax. OCHOBHBIE HANIPAaBJIEHUSI 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 COEJUHEHNH, (hopMysa KOTOpPOro:

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. PacnipesienieHHIO 3JIEKTPOHOB IO YPOBHSAM B aToMax (ocdopa COOTBETCTBYET psij YMCE:
1)2,8,5 2)2,5 3)2,7; 4)2,8,3.

A4. XuMn4eckue 3J1€MEHTBI PACIIONOKEHBI B IIOPSIAKE BO3PACTAHUSA JIEKTPOOTPHULIATEIIBHOCTH 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 coeAMHEHUN «Cynb(aT Kanus», «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. Beicimii okcrn coctaBa D0 u rumpokcu coctapa I(OH)2 oOpazyer XMMUYECKUN AIIEMEHT,
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, N20, 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 yriepojia, KpeMHHUsI, XJIOpa YKCJIO 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 okcun cepsl (IV); 3) marauit u okcua Maraus; 4) aMMHaK 1
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. beciBeTHbIi ra3, MAJIOPaCTBOPUMBINA B BOJIE, TIOJIYYAIOT B JJaOOPATOPUHU PA3I0KEHHEM
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 + H2S04 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-BOCCTAHOBUTEIBHON pEaKIUEN SABIACTCS:

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 CTENeHb OKUCJICHUS; 2) TIOBBIIIACT CTETICHb OKUCIICHHUS; 3) SBIISICTCS
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 kaxaeiM BemectBoM psima CO2, SO3, H20, HCI Gynet B3auMoAeiicTBOBATS:
1) okcun HaTpus, 2) XJIOpUA HATpus, 3) cepHast KucyoTa, 4) okcun docdopa (V).
A21. O6bemM Boaopoia, BRIACISIONIErocs mpu daekTponu3e 180 T Boabl, paBeH:
1)22470; 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 Bogopoza ¢ xjopoM uzpacxogosaiu 100 1 xnopa. O6bem o0pa3oBaBIierocs
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 MOJYYHUTCS B pe3yJIbTaTe PeakUu MEeXIY:

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

2) Ba(OH)2 u H2S04; 4) NaOH u HCI.

25



A26. CokpatieHHbIM HOHHBIM YpaBHeHHeM Fe2+ + 20H— = Fe(OH)2 moxeT ObITh BRIpAXKEHO
B3aUMOJICICTBUE MEKY:

1) Fe + NaOH; 3) FeCl2 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 U KapOOHAaTa KalbIHsI BHIPAXKAETCS COKPAILICHHBIM
WOHHBIM YpaBHEHUEM:

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

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

A29. C noMo1ibio pacTBOpa, COAEPKaIIEr0 KaTHOH BOJOPOa, 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 KEHHBIN ocdop B aTMOChEpy UUCTOTO KUCIOPOAa;

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

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

3) XJIOpHUIOM ITUHKA U THAPOKCUIOM HaTpus;  4) XJIOPUIOM IIMHKA U CEPHON KUCIIOTOM.
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 HelTpanu3aiuu COIHOM KUCIOTHl MOKHO MCIIOJIb30BaTh BEILIECTBO:

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) xkenesa; 3) OKCuaa KanbIus; 4) KaJbIlusl.

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 OKCUAOB YKa3aHbI B PSAY:

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 BOIbl YHCIIO OOIIUX SJEKTPOHHBIX Tap:

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

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

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

A41. OTtHOCHUTENBHAS TIOTHOCTH OKcuaa yriaepozaa (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 K2S04, H2S0O4, KOH M05XHO OTIIMYUTH APYT OT Apyra ¢ MOMOUIBIO:

1) nunka; 2) HuTparta cepedpa; 3) penondranenna; 4) GpuoaeTOBOro JaKMyca.

A44. K OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSAM OTHOCST BCE PEAKIIUU:

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

A45. Bemectsa, popmyibl kotopsix CuSO4, KHCO3, FeS, oTHOCAT K Ki1accy:

1) kucnot; 2) coneit; 3) ocHOBaHMIA; 4) OKCHIOB.

A46. Xnopua-aHuOHBI 00pa3yIOTCS IPU JUCCOLIMAIIMU BEIIECTBA:

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

A47. Tlpu ropernu 320 r cepsl noay4dmsiocs 576 T okcuna cepsl (IV). MaccoBas momnst BeIxoa
MPOJYKTa 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 [ K2S804; 2) FeCl2 [J Fe(OH)2 [ FeSO4; 4)
CuS0O4 [J Cu(OH)2 [0 CuO.

A49. KoH1IeHTpUpOBaHHBIE pACTBOPHI LIEJIOUEH HEb3sI XPAHUTDH B:

1) amomMuHUEBON OaHKE; 2) CTeKJISTHHOM OaHKe;

3) nonudTUIEHOBOM Tape;  4) KepaMUYECKOH €MKOCTH.

AS50. ITpu B3aumoneiicteuu 40 T rugpokcuaa Hatpus u 100 1 cynwsdara meau (I1) macca BemecTsa,
OCTaBIIIETOCS B M30BITKE, paBHA:

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

TECT 2
K xaxxmomy 3a71aHUIO JaHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OJIUH BEPHBIH.
Al. 3nauenus crenenei okucienus pocdopa B coequHeHusx, hopmynsl kotopbix P205 u H3P:
1) MONOKUTEIHHOE U MOJOKUTEIBHOE; 2) MOJOXKUTEIHHOE U OTPUIIATEIIBHOE; 3) OTPUIIATEIBHOE U
OTpHUIIATENBHOE; 4) HYJIEBOE U MOJIOKHUTEIBHOE.
A2. Ha BHelIHEM 3J1€KTPOHHOM YPOBHE JIBa 3JIEKTPOHA UMEIOT aTOMBI:
1) cepsr u kuciopona; 2) ocdopa u azota; 3) Maruus 1 Kaiublius; 4) 6apus U HaTPUSI.
A3. [locnenoBaTenbHOCTD YUCEN B psify 2, 8, 7 COOTBETCTBYET PACIPEAEIICHUIO AIEKTPOHOB IO
YPOBHSIM B aTOMax:
1) docdopa; 2) xopa; 3) amomunus; 4) MapraHia.
A4. Cpean xumuueckux anemeHToB Li, Na, K, Cs Haubosee spko cBOiCTBa MeTalia BBIPAXKEHBHI Y:
1) nutus; 2) Hatpust; 3) xanus; 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, THAPOKapOOHAT HATPHs, TUAPOCYNb(AT HATpUs, cyabdat 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 o6pasyeT OKCHA U THAPOKCH] COCTaBa:

1) 320 u O0H; 3) 3203 u 3(0OH)3; 2) 50 nu 3(OH)2; 4) 502 n 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 OOJIBIICH 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 YUCIIO IPOTOHOB B sJIpE.

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 COJISHYIO KUCJIOTY U €€ COJIU SIBJISIETCS pEaKIUsl C:

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

1) xapOoHaTa aMMOHHS; 2) XJIOpHIa AMMOHHS; 3) HUTpaTa aMMOHUS; 4) OpoMUIa 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 Mosb paBHa macca runpokcuaa meau (1I):

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 manaxura (CuOH)2CO3 o6pa3yroTes:
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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 [0 AgCl +
NaNO3; 4) 2AI(OH)3 [ Al203 + 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 C KaX/IbIM BEILIECTBOM psia:

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 yriuepoaa (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 meau (II); 3) uunkom; 4) okcuaom yraepoaa (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 Mmoub, 67,2 1, 4) 1 Mo, 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 02; 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. OnHOBPEMEHHO B PacTBOPE MOTYT HaXoAuThes 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) Bomoii; 2) uutpatom menu (II); 3) uurparom xenesa (II); 4) HuTpatoMm LKMHKA.

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) MIOHW3UTH JTaBJICHHE.

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 OJ Cr+2 ; 2) Cr+6 [ Cr+3; 3) Cr+3 [1 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 HCI.
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) oxcua HaTpus; 2) XJIopua HaTpust; 3) kapOoHAT HATPUsL; 4) THIPOKCUI HATPUSI.
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. ®opMybl TOJIBKO OCHOBHBIX OKCHJIOB YKa3aHbI B PSY:

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 yriepoza (IV) uuciio o0mux 3J1eKTpOHHBIX Map 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 xJ10poBO0poaa B paCTBOPE MOKHO OOHAPYKUTH C MOMOIIBIO:

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

A44. K OKHCITHTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIUSIM OTHOCST MPOIECCHI:

1) pacTBOpeH#He MOBAPEHHOM COJIM B BOJIE; 2) pa3oKeHue KapOoHaTa HATpUs;, 3) piKaBJIcHHE
xKeiesa; 4) pacnaj yroJibHOM KUCIIOThI Ha YIJIEKHUCIIBIM ra3 u BONy.

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 IHUCCONMAMU 00pa3yeT BELECTBO:

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 UCOIB3YIOT MPU OCYILECTBICHUU MTPEBPAICHUI:

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) nodasnenueM B Hee kpuctamioB KMnO4; 3) dunstpoBanuem; 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 oxucnuTensHO-BOCCTAHOBUTEIBHON peaKIuy Mpou3onuio npespamienue PO [1 P+5. Oror
IIPOLIECC HA3bIBAETCH ... .

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

TECT 3
K kaxxmomy 3a1aHHIO JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJIMH BEPHBIH.
Al. B pagy HCIO4 [0 HCIO3 [0 HCIO [ HCI cteneHb OKUCIEHUS XJIOpa:
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 XUMHUYECKOT0 3JIEMEHTA YIIepoa YUCIIO 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM
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 okcunoB Na20, Al203, P20S npoucxoaut u3MeHEeHUE CBONCTB:
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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.

AS5. HazBanus «aMMHuaKk», «yrapHbIil ras3», «C€pOBOAOPOI», «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 rpynmsr; 2) TpeTbei A rpymibl; 3) maTold A Tpynmsl, 4) ceabMOM A TPYIIIIHL.

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. Uncio KOBaJeHTHBIX CBA3EH MEKIy 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
CTEeTEeHb OKUCJICHHSI B OKCHUaX; 4) OMHAKOBOE YKCJIO IPOTOHOB B SApaXx.

A10. ®enondranenH U3MEHIET OKPACKy HAa MATMHOBYIO B PE3YJIbTATE PEAKIIUH C BOJIOH BCEX
BEIIECTB, BXOJSAIIUX B FPYIIY:

1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
All. Tuapokcun menu (II) MOKHO OTYYUTH MPU B3aUMOJCHCTBUU 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 «HeramieHast U3BECTb» U «TallleHas U3BECTh» COOTBETCTBEHHO NMEIOT BEILIECTBA:
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) okcunom azota (IV); 2) ammuakom; 3) XJI0pOBOAOPOIOM; 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 + HCI = NaCl +
H20; 4) Fe(OH)2 [ FeO + H20.

A16. 'mapokcuna HaTpus OyaeT B3aMMOIEHCTBOBATH C:

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

A17. Peakuuio 4FeS2 + 1102 [1 2Fe203 + 8 SO2 0THOCST K peakiusim:

1) nonHoro oOMeHa; 2) OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIM; 3) COeTMHEHUS; 4) HEUTpaTH3allny.
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 BBIIAACT P JOOABICHUH B PACTBOP THAPOKCHIA KAJIUS:

1) xmopuna 6apus; 2) xnopuaa xenesa (II); 3) xaopuna ammonus; 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 MPOSIBIISIOT BCE BEIIECTBA TPYIIITHI:

1) SO2, Ca0O, CaCO3; 3) NH3, HCI, CuO; 2) CaO, NaOH, Ca(OH)2; 4) Al203,
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 monb, 112 ; 4) 20 momb, 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 1iBeTa moiy4aercsi B pe3yJibTaTe B3auMOICHCTBHS:

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- [
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 ypaBHeHUEM Cu2+ + 20H— = Cu(OH)2 moxeT ObITh BBIpaKEHO
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) dbenondraneuna; 2) Hurpara cepedpa; 3) menoun; 4) autpara ceuana (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 PEAKIIUN MEXKIY:

1) okcunom Gapus u okcugom cepsl (IV); 2) runpokcunom 6apust u okcugom 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 B3aumopeiicteun okcuaa menu (II) ¢ Bomopoaom (mpu HarpeBaHUM) PU3HAKOM 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 BOBI MOKHO COOPATh B COCYA:

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 B3auMoeicTBIM KapOoHaTa KalbLUs U COJITHOW KUCIOTHI MOJTYYUTCS:
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 Al1203.
A38. Kpucramnmueckuid o]l OTHOCSIT K BEIIECTBAM, KPUCTAJUIMYECKOM PEIIETKON 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) KUCIopoaa.

A40. Oxcuasl ¥ THAPOKCHIBI OCHOBHOT'O XapakTepa 00pa3yloT XUMHUECKUE 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 TsKesee 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. I1pu B3aUMOICHCTBUY C COJITHOM KHCITOTOM 224 1 amMmMuaka oopa3oBanock 481,5 r xmopuaa
aMMOHUs1. MaccoBas 10J1 BbIX0/1a MPOAYKTA PEAKIIMH:

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

A48. YpaBHEHHE OKUCINTENBHO-BOCCTAHOBUTENIBHOM pEaKlIiu:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCIl = ZnCl2 + 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 coenuamm 300 i1 Bogopoaa u 200 i azota. O6beM H30bITKA rasa:
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 pas3nokXeHUH 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
TeHETUYECKHUH psil.
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€ TIeHeTHUeckuil psn. Hamumure ypaBHEHUs peakUuu BTOPOrO MpeBpAILEHUs
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()(PULIMEHTH METOAOM 3JEKTPOHHOrO OajaHCa, YKaKUTE OKHUCIUTENb U
BOCCTaHOBUTEIIb.
9. CocTaBbTe ypaBHEHHUS pEaKIUi MO CAEAYIOIIEH CXeMeE:
Fe ' FeCl, ? Fe(OH), ® Fe(OH); * Fe,O; ° Fe.
10. ITo TepMOXMMHYECKOMY YPAaBHEHUIO PEAKIIMU
C+ 02 — CO21 + 402 xIx
BBIYMCIINTE KOJIMYECTBO TEIIOTHI, BBIIECIUBLIEICS NpY CrOPaHUM 1Kr yriis.

7.4. Ouyenounwvie cpedcmea 0711 nPOBEOEHU NPOMENCYMOUHOU ammecmayuu

JInunble IIpumepbl
dopma Baanenue
3Hanus Ymenus Ka4ecTBa OLICHOYHBIX
aTTrecTanuu (HaBBIKH)
CTydeHTA cpeacTs
Juddepenun | Konrpons OrneHka yMeHus Or11eHKa HaBBIKOB Orenka Bonpocsr:
POBaHHBIN 3HaHHA 0a30BBIX | MIOHMMATh JIOTUYECKOTO CIIOCOOHOCTH
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3a4eT

MOJIOKECHUH B
oOJactu
OMoJI0THHI

CIICEIUAJIBHYIO
TEPMHUHOJIOTUIO

COIIOCTAaBJIECHUS U
XapaKTCPUCTUKU
00BEKTOB

TPaMOTHO U
YETKO M3J1arath
MaTepua

TIPATATAI0TCS

7.4.1. IlpumepHbIe BONPOCHI JIs1 IPOBeIeHUsI IPOMEKYTOYHOH aTTeCTaluu

1. 3omepusi OpraHuyeCcKux COEAMHEHUIN U €€ BUBI.

2. Peaknuist HOHHOTO OOMeHa. Y CIIOBHS X HEOOPATUMOCTH.

3. CKOpoCTh XMMHUYECKUX peakuuil. PakTopbl, BIUSIOIIME HA CKOPOCTh XMMHUYECKOU
peakuuu (3aBUCUMOCTb CKOpPOCTH OT MPHUPOAbI, KOHLEHTPAalUMUK BEIIECTB, IJIOLIAIU
MOBEPXHOCTH COMPUKOCHOBEHUS PEArnPYIOIIKX BEIIECTB, TEMIIEPATYPhI, KATAJIN3aTOPA).

4. TlpupoaHble MCTOYHUKH YIieBOAOPOAOB. Mcrnonb3oBaHWE UX B KauecTBE TOIUIMBA U B
XUMHYECKOM CHUHTE3€.

5. O6miast xapakTepucTUKa METAJUIOB I1aBHBIX noarpynn 1-3 rpynmn (1A-3A rpynmn) B cBsi3u
C WX TIOJIO)KEHUEM B MEPUOJUYECKON cucTeMe XuMuueckux anementoB [[.1. Menzaeneesa u
0COOEHHOCTSIMU CTPOEHUS UX ATOMOB.
6. Meranyeckas XUMHUYECKas
BOCCTaHOBHTEIH.

7. llpunenbHble OJHOATOMHBIE CHOUPTHI, WX oOmas QopMmyna. ITaHOJ, 3JIEKTPOHHOE
CTpoeHue, pundyeckrue, XUMUYECKUE CBOMCTBA, MPUMEHEHHE.

8. Obmas xapakTepruCTHKa HEMETAIIOB TIaBHBIX oArpymi 4-7 rpynm (4A-7A

TPYII) B CBSI3H C UX MOJIOKEHUEM B TIEPUOAMYECKON cUCTeMe XUMUYecKuX anemMeHToB [1.1.
MenpeneeBa 1 0COOEHHOCTSAMH CTPOCHUI UX aTOMOB.

9. l3MmeHeHHE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB HEMETAUIOB Ha MpHUMEpe
31€MEHTOB 4A rpynmsl.

10. TnwmmepuH — mpencTaBUTEIh MHOTOATOMHBIX cnuptoB. CTpoeHue, ¢uznueckue u
XUMHUYECKHUE CBOMCTBA (peakius dTepurkannum), npuMeHeHue.

11. AutoTponus BEIECTB, COCTaB, CTPOSHUE, CBOMCTBA aJUIOTPOITHBIX MOAU(UKAIIHIA.

12. ®enoun, ero cTpoeHue, CBOMCTBA, TPUMEHEHHE.

13. DnexTponau3 pacTBOPOB H pACIUIaBOB coyieid (Ha TIpUMepe XJIOpHaa HaTpus).
[IpakTryeckoe 3Ha4EHHE IEKTPOIH3A.

14. Anpaerunpl, ux oduias popMyiia, XUMHUUYECKHE CBOMCTBA, MOIYyYEHHE U IPUMEHEHHE (Ha
MIpUMEPE MYPaBbUHOIO U YKCYCHOTO albJAETH/IOB).

15. BopopoaHble coeTMHEHUs HEMETAJIIOB. 3aKOHOMEPHOCTH B M3MEHEHHHM UX CBOMCTB B
CBA3M C IIOJIO)KEHHMEM XHMHUYECKHMX OJJIEMEHTOB B nepuogudeckoi cucreme JI.M.
Menpeneesa.

16. IIpenenbHbIE OJHOOCHOBHBIE KApOOHOBBIE KUCIIOTHI, UX 001I1ast popmyia.

17. YkcycHast KucnoTa, CTpyKTypHasi ppopmylia, CBOMCTBa, IPUMEHEHUE.

18. Bricmime OKCHIBI XMMHUYECKHX DJEMEHTOB TPETHETO MNepruona. 3aKOHOMEPHOCTH B
W3MEHEHUH MX CBOWCTB B BSI3U C IMOJIOKEHHEM XMMHUYECKHX 3JIEMEHTOB B MEPUOAMYECKOM
cucteme JI.M. MenneneeBa. 19. XapakTepHbIeXUMUYECKHE CBOHCTBA OKCHJIOB: OCHOBHBIX,
aM(pOTEepPHBIX, KUCTOTHBIX.

20. XKupsbl, ux coctaB u cBoicTBa. JKupsl B mpupojie, MpeBpaileHue >KUPOB B OpraHU3ME.
[TpoayKThl TEXHUYECKOW NTEpepabOTKH KUPOB, TIOHATUE O MBLIAX.

21. Kucnotsl, ux kinaccudukaius ¥ XMMUYECKUE CBOMCTBA HA OCHOBE MPEACTABJICHUN 00
ANEKTPOJIUTUUECKON aucconuranuu. OcoOEHHOCTH CBONCTB KOHILICHTPUPOBAHHON CEpPHOI
KHUCIIOTHI Ha IPUMEPE B3aUMOJICUCTBUS €€ C MEIbIO.

22. llemmono3a, cocTaB, (pU3NIECKUE U XUMHUYCCKHE CBOWCTBa, mpuMeHeHue. [TorsaTue oo
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

23. OcHOBaHUS, UX KIACCH(PUKALN U XUMAYECKHE CBOWCTBA HA OCHOBE TPECTaBICHUI 00
ANEKTPOIMTUYECKON AUCCOLUALINN.

CBA3b, XHUMHNYCCKHUC CBOMCTBA METAJUIOB  Kak
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24. T'mroko3a — MpeACTaBUTENb MOHOCAXOPHIOB, CTpOEHUE, (PU3NYECKHe M XUMUYECKHE
CBOIICTBa, MpUMEHEHHUE, OUOIOTHYecKast poJib.

25. Kpaxmai, HaxoXeHUE B IPUPO/JIE, THIPOIN3 KpaxMalia, IpUMEHEHHE.

26. T'mpponus comeir (pa3oOpaTh MEPBYIO CTaAWIO THAPOIM3a COJEeH, 00pa3oBaHHBIX
CHUJILHBIM OCHOBaHUEM U C1a00H KHUCIOTOM, CIIa0bIM OCHOBAaHHEM M CHUIBHOM KHUCJIOTOH ).

27. AMUHOKHCTIOTHI — aM(OTEpHBIE OPTaHUYECKUE COSUHEHUS, UX CTPOECHUE, XUMUYECKUE
CBOICTBa (B3aUMOJICHCTBHE C COJISHOM KHCJIOTOM, IlEJIoYaMU, JPYyr C JAPYroMm),
MpUMEeHEeHNEe, OMOIOTUYECKAS POIib.

le/IMeprle 3alaHUA NJIA IIPOBECACHUA HpOMe)l(yTO‘{HOﬁ aTrecraluu

1 BapuanT
Yacts A.
Al. B3aumopeiicTBue HaTpusi C BOJOM OTHOCUTCS K PEAKIUSAM:
a) COCIUHCHMUS; 0) pa3moXKeHus;
B) 3aMEIICHUS, r) oOMeHa.

A2. IIpu OKUCIIEHNH MYpPaBbUHOTO aJbJETU/IAa 10 MYPaBbUHON KHCIIOTHI CTENIEHD
OKHUCJICHUS YTJIEpO/ia U3MEHUTCS:

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

B) ot 0 10 +4; r) oT —4 110 0.
A3. VkaxuTe K1accuPpUKaIMOHHBIC XapaKTEPUCTHKN PEAKIIUHU, YPABHEHUE KOTOPOU:
CU(OH)2C03 — 2Cu0 + CO, +H,0.

[Ipu3nax 1.
I) coenunenwue; I1) paznoxenue;
I1l) 3amemenue; IV) obmeH.
IIpu3Hak 2.
A) OKHCIIUTENbHO-BOCCTAHOBUTEINIbHASA;, b) 0€3 U3MEHEeHUs: CTENEHU OKUCIICHUS.
IIpu3zHaxk 3.
1) oOpatumasi;  2) HeoOpaTuMmasi.
[Ipu3zHax 4.
a) DK30TepMHUYEeCcKasi; 0) SHIOTEpMHUYECKAs.

A4. Bo cKOJBKO pa3 Ha/I0 YBEIMYUTH KOHIIEHTPAIIMIO KUCIOPO/Aa B PEAKIINH, ypaBHEHHE
KOTOpOH 2S0, + O, — 3S0;,
9YTOOBI MPU YMEHBIIICHUN KOHIICHTPALMN CEPHUCTOTO raza B 5 pa3 CKOPOCTh PEaKIIuU HE
M3MEHUJIACh:

a)B10pa3; O)B2,5paza; B)BSpa3; T1)B25pa3?
A5. Temnepatypubliii K03 punreHT peakuuu paBeH 2. Ha ckoibko rpagycoB HaI0
YMEHBUIUTh TEMIEPATYpPy, YTOObI CKOPOCTh peaKkLiui yMEHbIIMIACh B 16 pa3?

a) Ha20°C; 06)mna 30°C; B)Ha40°C; r1)Ha50°C.
A6. BeipaxkeHre KOHCTaHThI JUCCOLUAMU (PTOPOBOAOPOAHON KUCIOTHI UMEET BUJL:

ak= o g =0l g o BIFL o [HIF]
[H] [F] [HF] [HF] [HF]

A7. Cymma k03 PHUIIMEHTOB B COKpalEHHOM MOHHOM YPaBHEHUU peaKLUu
CEPOBOIOPOTHOM KUCIOTHI ¢ pacTBopoM cynbdata menu(ll) cocrasmnser:

a) 2; 0) 3; B)4; 1)5.
A8. Kakoil u3 3J1eKTpPOHOB IUCCOLUUPYET CTYNEHYATO?

a) AlCl3;  ©) H3POy; B) Mg(NO3),;; 1) HCOONa.

A9. Ykaxure popmyiy coiid, 00pa30BaHHON CUIILHOM KUCIOTON U CJIa0bIM OCHOBAHUEM:
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a) KCIOy; 0) Na,SiOg; B) FeBrs; r) Cs,;S04.
A10. JIns kakoit u3 coieit ruaponans mo | cryneHu BeIpakaeTcss HOHHBIM YpaBHEHUEM:
M?* + HOH — MOH" + H*?
a) CaCIZ, 6) MgSO4, B) Ba(N03)2, F) Sf(CHgCOO)Z

Yacre B.

B1. /Tana nenoyka npeBpalieHui:

C2H2 — C6H6 - C6H5N02 - C6H5NH2 - [C6H5N H3]+C|_
HanummTe peakunu BemecTB, NOIYYEHHOTO 110 PEAKIIUU 3aMEeLICHUS.
B2. Ha ckopoctb roMoreHHo# ra30(ha3Hoi peakiiny OKa3bIBAIOT BIMSHHIE MTPUPOIA
pearupyrommx BeIecTB, JaBjaeHue (1, CIe10BaTeIbHO, KOHLEHTPALUs BEIIECTB),
MPUCYTCTBUE KaTajau3aropa’?
B3. Kak Ha3bIBatoTCs BEILIECTBA, BOJHBIE PACTBOPHI KOTOPBIX IMPOBOJAT IJIEKTPUUECKUI TOK
(HanMIIKUTE TEPMHUH BO MHOKECTBEHHOM 4HCIIE)?
B4.IIpuBeneHs! Ha3BaHUS J1€CATH HEOPIraHUYECKUX U OPraHUYECKUX BEIEeCTB: HOAM T
kanus, HuTpart xene3a(lll), cynedur natpus, cynbdat ammoHus, XJ10puj cepedpa,
caxapo3a, 3TaHaJlb, 0jJieaT HaTpus, STUJIAIeTaT, MULIEepUH. CKOJIBKO U3 HUX CIIOCOOHBI
TUIPOJIN30BATHCS !

Yacrs C.
C1. [JonuiuTe JIeBbIE YaCTH YPAaBHEHUM XUMUYECKUX peakluuid. PacctaBbre
KO3 PUITHEHTHI:
a) .... > CaCO3+ 2 NaCl,
6) R Fez(SO4)3 + Cr2(804)3 + K,SO, + H,0;

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

HaIMUINTE BhIPAXKEHHE KOHCTAHThI PAaBHOBECUS. Y KaXKUTE BCE U3BECTHBIE BaM CIIOCOOBI
CMEILIEHUS] PAaBHOBECHSI B CTOPOHY 00pa30BaHMs METaHAIIS.

2 BapuaHT
Yacrtb A.
Al. Kakoe u3 BemniecTB, GopMyJibl KOTOPBIX MPUBEICHBI HIDKE, HE TIPOSBIISIOT KHCIOTHBIX
CBOMCTB? O
a) H,SeO4;  6) CgHsOH; B) CHsC ; r) HyTe.
H

A2. Kakoe u3 cBoricTB akpuioBoi kuciotel CH, = CH — COOH o0ycnoBieHo HaTuduemM
KapOOKCUIBHOM rpynmbi?

a) CIOCOOHOCTH 00ECIIBEYMBATH OPOMHYIO BOAY;

0) crocoOHOCTh 00Pa30BHIBATH CIOMKHBIE d(PUPHI;

B) CKJIOHHOCTH K MOJIMMEPHU3ALIUY;

r) MpUcOeAMHEHHE OPOMOBOIOPO/Ia MO MpaBuiy MapKOBHUKOBA.
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A3. «Japckoil BOJIKOI» Ha3bIBAIOT:

a) CMecCh KOHIIEHTPUPOBAHHBIX a30THOU U COJIsiHOM KucioT (1:3);

0) cMech KOHIICHTPHUPOBAHHBIX a30THOM 1 cepHOil kuciot (1:3);

B) CMeCh KOHIICHTPUPOBAHHBIX CEPHON U coisiHOM KucioT (3:1);

I') CMECh 3TaHOJIA U BBICIIEH CTENEHU OYUCTKU BOJIBI (2:3).
A4.'uapokcu HaTpUsi MOKHO MOJTYUYUTh:

a) B3aMMOJICWCTBUEM HATPUs C BOJIOM;

0) B3aMMOJIEHCTBUEM THAPOKCHUIA HATPUS C BOJIOM;

B) DJICKTPOJIM30M BOJHOT'O pAacTBOpa XJIOPHIa HATPHS,

I') BCEMH MEPEUHUCICHHBIMHE BBIIIE CIIOCOOAMHU.
AS. B menoyax He pacTBOpsIETCS CIEyIOIIee MPOCTOE BEUIECTBO:

a) KpEeMHHIA; 0) amoMuHUH;  B) cepa; TI) YIJIEpO.
A6. Kakoe n3 oOCHOBaHUM MPU B3aUMOJCHCTBUM C CEPHOUM KUCIOTON CIIOCOOHO
00pa3oBbIBaTh KUCIIbIE COMN?

a) LIOH; 0) NHs; B) CH3NH,; 1) Bce mpuBenéHHbBIC BhIIIE OTBETHI
BEPHBI.
A7. Ykaxwure Gopmyny aMpoTepHOro OKCHUIA:
a) Na,O; 6) CaO; B) Al,Og3; r) SO..

AS8. Kakoe u3 coeqnueHnit IBISIETCA KOMIUIEKCHBIM ?

a) KAI(SO4),; 6) (—CH,—CH;—)n; B) Na[Cr(OH)4]; 1) H4SiO,.
A9. I'mapokeun menu (1) pactBopsiercs:

a) B pactBope KOH; B) B pactBope NHj;

0) B pactBope H,SOy; T') BCE MPUBEIEHHBIC BBIIIIE OTBETHI BEPHEI.
A10. [TonukoHaEHCAIUS O- AMUHOKUCIIOT IPUBOJIUT K 00Pa30BaHUIO MOJTHUIICTITH]IOB.
OO6partHast peakiusi Ha3bIBACTCS:

a) JCMOJIMKOHJICHCAIIUEH; 0) aemonuMepu3aIuei;
B) THJIPOJIU30M; I') TUIpaTaiue.
Yacts B.

B1. BemecTBa, nMeroniye HeMoAeIEHHbIE 3JIEKTPOHHBIE MAPbI, JOHUPYSI KOTOPbIE OHU
MOT'yT 00pa30BaTh KOBAJIEHTHBIE CBSA3H C KAKUM JINOO aTOMOM, MOJIEKYJION UM HOHOM
Ha3bIBAIOTCH ... .

B2. [TockonbKy BO1a MOKET B OAHMX CIIy4asiX JOHUPOBATh IIPOTOH, & B IPYIUX —
aKIIEHTUPOBATh €r0, TO €€ MHOTJa Ha3bIBAIOT ... .

B3. DHeprus, BIAEIAOMASACS IPU IPUCOEAUHEHUH ITPOTOHA C MOJIEKYJION BOJIBI,
Ha3bIBAETCA ... .

B4. ... MpUIKHE Ha Oy, OAMHAKOBO U3MEHSIOT OKPaCKy UHIUKATOPOB.

Yacts C.
C1. [IpuBeauTe npuMepbl ypaBHEHUN peaKkiuil B3aUMOJIEUCTBUS KOHIICHTPUPOBAHHOM
CEpHOM KUCJIOThI C HEOPraHMYECKUMHU BELIECTBAMU (MeTaJlJIaMi U HEMETaJUIaMH) U OJTHUM
W3 OPraHNYECKUX BELIECTB.
C2. CocTaBbTe ypaBHEHMS PEAKLUMN I10 LIENOYKE IPEBPALLCHUN:
N2 - NH3 — NH4NO3 - NH3 - CH3NH2 - [CHgNH3+]C1_
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8. JONMMOJHUTEJBbHOE OBECIIEYEHUE JUCHUTIJIMHBI
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 CROCOOA NOJIyYeHUsA
IMO20 COCOUHEHUAL.

2. 3akon kpamuvix omuowenuii. YcranonieH Jlanstonom B 1803r. B cryuae, kozoa
08a v71emeHma 06pazyrom meicdy coboi HeCKOIbKO XUMUYECKUX cOeOUHeHUll, mo2oa umeem
Mecmo OMHOWEHUEe MACCbl OOHO20 U3 DJIEMEHMO08, NPUX0O0sAUeecs 8 3Mux coeOUHeHUsX Ha
OOHY U MY Jice MAccy 0py2020, KaxK HeboIbuux yeavlx yucen. Takum oOpa3oM, IJIEMEHTHI
CIIOCOOHBI BXOJUTh B COCTaB COCIUWHEHHI TOJBKO B OIPEACICHHBIX MPOMOPIHUSX.
OTKpbITHE 3TOr0 3aKOHA SIBUJIOCH MOATBEPKACHUEM aTOMHOM TEOPUU CTPOCHMS BEUIECTBA.
Tompko Tenmeppr upen M.B. JIoMOHOCOBa O CTpOEHMM BELIECTBA IMOJYYWIA OIBITHOE
MOATBEPXKACHHE, W pa3paboTKa aTOMHO-MOJICKYJSIPHOTO YYEHHsS TONyduiaa CBOE
JaJIbHEUIIIEe Pa3BUTHE.

3aK0oHBI TOCTOSIHCTBA COCTaBa M KPATHBIX OTHOIICHWH HE HOCST BCEOOIIEro
XapakTepa, B OTJIWYMHM, HAMpUMEpP, OT 3aKOHA COXPAHEHMsS] MacChl, OCHOBATEIbHOCTH
KOTOPOT'0 JOKAa3bIBAETCSl OTKPBITUSIMHU, CICJIAaHHBIMU TIOCIIE €70 YCTaHOBJEHUSA. J[eno B TOM,
YTO TOCJ€ OTKPBITUS M30TOMOB TMOJIY4YWJ TOJATBEpkKAeHHE (AKT O TOCTOSHCTBE
COOTHOILEHUSI MEXIY MacCaMH AJIEMEHTOB, 00pa3yroIINX JaHHOE BEILIECTBO, HO TOJIBKO MpU
YCJIOBUH MOCTOSIHCTBA M30TOMHOTO COCTaBa 3TUX 3JIEMEHTOB. Tak, HapuMep, Tshkeas BoJia
comepxuT mopsaka 20% mo macce BOIOpOJa, TOrAa Kak oObIYHAs — TOJIbKO OKoyio 11%.
3aKOH KpaTHBIX OTHOLIEHWNW HENPUMEHUM U B CIIydae COEIMHEHUI NMEPEMEHHOI0 COCTaBa,
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, yriieBoaopoabl coctaBa CooHyp 1 Co1Hyy).

3. 3akon o00vémuvix ommuowienun. 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 peakuyuu KaxKk Hebdoibuiue yenvle
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. O0unakosvie 00vemMbl NI0OLIX 2308, OMOOpAHHLIE NpU OOHOU Mmemnepamype U
00UHAKOBOM OABNeHUU, COOePAHCAm OOHO U Moce YUucio monexys. Takum o0pa3oM, MOKHO
c(OpMynHpOBaTh TOHSATUE KOJMYECTBA BEIIECTBA: | MOJb BEIIECTBA COAEPKUT YHUCIO
YacTHI], PAaBHOE 6,02%10% (Ha3pIBaeMoe IMOCTOSHHON ABOTajpo) WJIM COJEPKHUT CTOIBKO
MOJIEKYJI, aTOMOB, HMOHOB, JJEKTPOHOB WU JPYTUX CTPYKTYPHBIX €IUHUII, CKOJBKO
COZIEpXKUTCS aTOMOB B 12r u3zorona yriepoaa 12C. CrencTBreM 3TOro 3aKOHA SBISIETCS TO,
yT10 1 MOnB M000ro ra3za 3aHuMaeT npu HopMalbHbIX ycaoBusx (Po=101,3kI1a u Ty=298K)
00BEM, paBHbIH 22,411

[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 €IMHUIAaX Macchl. Macca 1 MOJb TaHHOTO BEIHIECTBA HA3BIBAETCS €r0 MOJIbHOU
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, B3sTOTO MPHU OJIHOM TeMIepaType U OJJMHAKOBOM JAaBJICHHH.

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

Ad

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

CTEINEHb OKHUCJICHUS DJIEMEHTA (BaJICHTHOCTh) B COCIMHEHUH.
A

DKBUBAJCHT KHUCJIOTBHI PaBeH: Dy= x , Tme: M — MoNbHas Macca KHCIOTBI, X —
OCHOBHOCTb KHCIIOTBHI.

Ad

OKBUBAJIEHT OCHOBaHWS paBeH: J,= ¥ , 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; 3KBUBaJIEHT enkoro Hatpa NaOH pasen:
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). MateMaTHnyecku 3TO MOXKHO 3aMHUCATh CIEAYIOUIMM 00pa3oM:

A_m

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

[TpubnmxkeHHoe 3HAYEHUE MOJBHOM Macchl aTOMOB  3JEMEHTa  IO3BOJSET
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 Jic/(monwv*K)]. OTcrona cremyet, 4To pasfaenuB 26 Ha YACIbHYIO TEIJIOEMKOCTh
IPOCTOrO BEIIECTBA, JIETKO OMPEEIUTh NPUOIMKEHHOE 3HAUEHHE MOJIbHON MacChl aTOMOB
COOTBETCTBYIOIIETO 3JIEMEHTA.

[lonaTHE BallEHTHOCTHM BO3HMKJIO B XuMuU B cepenune 19 Beka. JI.JM1. Mennenees
YCTAaHOBHWJI CBSI3b MEXK/y BaJCHTHOCTBIO 3JIEMEHTA M €ro IMOJOXCHHEM B MEPUOINICCKOM
cucrteme. Barenmuocms s1emMeHma — 3mMo CHOCOOHOCHb €20 amoMO8 COCOUHSAMbCS C
opyeumu amomamu 8 onpeoenénnvlx coomuoutenusx. CnocoOHOCTb aTOMOB JAHHOIO
AJIEMEHTAa COCIUHATHCS JIPYr C JAPYroM WIM C aTOMaMH JPYTUX DJIEMEHTOB MOXKET
BBIPAXKATHCA M JIPYTUMH CHOCOOAMHM — KOBAJIEHTHOCTBIO (UHMCIO XMMUYECKUX CBA3EH,
o0pa3yeMbIX aTOMOM JaHHOTO COCIWHEHHUS) WIA KOOPJAMHAIMOHHBIM YHCIOM (YHCIIO
aTOMOB, HEMOCPEACTBEHHO OKPYKAIOIIUX JTAHHBIN aTOM).
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JIUCT
H3MEHEHHH paboueH yuedHoH nporpaMMbl N0 AUCHHILIMHE
102 Xamun

JlononHeHus H H3MEHEHHSA, BHOCHMBIE B pabo4yio nporpaMmy AHCHHIUTHHB

OcHoBaHHA BHECSHHS Paznen PINJ], B xoTopsiii ConepxaHue BHOCHMBIX
JOMOMHEHHH U BHOCSTCS U3MECHCHHA JIONIOIHEHH M, H3MEHEHHH
H3MEHEHUH

Ipemnoxenue

paboTonarens

Ipemnoxkerue
COCTaBHTENSA

npOrpaMMe!

IIpuobperenne, u3nanne | Paznens Ne2 4.5 u N5 ObHogneHHE nepedHs
JIATEpaTyphi, IepeueHb OCHOBHOI U JIHTEPaTyphI

OOHOB/ICHHE NEPEUHA H | AOTIONIHUTENBLHOMH JIHTEPATYPhI
conepxanus JBC, 6a3

JAHHBIX A

, //
Cocrasutens: npenonasarens @rﬁ) 9 JI.B. KoBanbuyx

ANHCH

YTBepikaeH Ha 3aCeNaHHH NPEIMETHO-UHKIOBOH KOMHCCHH MATeMaTHYECKHX
€CTeCTBEHHOHAYYHbBIX THCHMILTHH npoTokon Ne 1 ot «31» aBrycta 2017 1

3am. aupextopa no YP ¢ummana A y T.A. Pesynenxo
«31» aBrycra 2017 .
3aBeaylomas cexTopoM GudnuoTexn %/ JLT. Coxonora
/ «31» aBrycta 2017 .

HporpamMuo-undopmannonnoe obecneuenne

o0pasoBarenbHOi NPorpaMmb = &B Crderamm
«31»abrycra2017r
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Ha Y9€OHYIO NIpOrpaMMy y4C€OHOH AUCHUIUIHHBL 11J1.U2 XuMus
s cnenranbHOCTH 35.02.12 CanoBo-mapkoBoe H JiaH{ma(THOE CTPOHTEIBCTBO

PaGouas nporpamma yueGHO# aucummmusl [171.02 XMMMS paspaboraHa Ha OCHOBE
TpeboBannii ®I'OC cpemnero obmero 06pasoBanms, NPEAbABISEMBIX K CTPYKTYpE, COAEPIKAHHIO H
pe3ynbTataM OCBOeHMsA y4eOHOH aucimmumabsl [1J1.02 Xumus, B COOTBETCTBHH ¢ PexoMeHmanusMu
MO OpraHu3alMd TNOJy4YeHHs CpeiHero oOmero o0pa3oBaHus B MpeleaX OCBOCHHS
00pa3oBaTeNbHBIX MPOrpaMM CpeHero npoecCHOHANbHOrO 00pa3oBaHMs Ha 6a3ze OCHOBHOTO
o0wero o6pa3oBaHHs C Y4eTOM TpeOoBaHWil (elepaibHBIX IOCYAapCTBEHHBIX 0OPa30BATEIHHBIX
CTaH/IAPTOB CTICHMANIBHOCTH cpeiHero npodeccuonanbHoro obpaszopanus (nanee CITO) 35.02.12
Canoso-napxoBoe u naHAIMAadTHOE CTPOUTENBCTBO, YTBEPXKAECHHOrO NpHKazom Muno6pHayku PO
ot 07.05.2014 Ned61 (3apeructpuposan B Munrocte Poccun 27.06.2014 Ne 32891.

[lporpamma sBS€TCS YaCTHIO MPOrPaMMBbI MOATOTOBKH CIELHAIUCTOB CPEJHErNO 3BEHA B
coorBercTBUM ¢ ®I'OC CIIO mo cneumansHoct 35.02.12 CapmoBo-mapkoBoe W JaHamadTHOE
CTPOMTENILCTBO.

HAucipmumana IT171.02 Xwumus u3ywaercs B uukie 06a3oBbix  aucuuiuiaH. O6yuenue
MPOBOAWTCS Ha 0ase OCHOBHOrO 0OIIEro 0Opa3oBaHHs W HAUENEHO HA [OJYYEHHE CPEIHEro
npodeccronanpHoro 06pasosanus. CTPYKTypa AHCHMILIMHEI COOTBETCTBYET NPUHILMNY €MHCTBA
TEOPETHYECKOr0 M MPaKTH4YeCKOro obyuenus, Bce paszensl (OOwas ¥ HeopraHuveckas XHMHS,
Opranvyeckas XuMHs) BBIIENEHBI JHAAKTHYECKH Lienecoobpa3Ho. Bce Tembl HanpasieHsl Ha
KaueCTBCHHOE YCBOEHHE y4eOHOro Martepuana. PasHooOpasHbie BHABI CaMOCTOSTENBHBIX paboT
NO3BOJISIOT YIiIyOHTh B 00001MTE H3yUaeMblii MaTepualt, ¥ HANPaBIeHbl HA 3aKPETUICHHE YMEHHS
TIOHCKA, HaKOIUIEHHs ¥ 00paboTku nHdoOpMaIyu.

Kaxcapiii paszgen nmporpamMMbl  pacKpbiBaeT DPacCMaTPHBAEMBIE BOMPOCH B JIOTHYECKOM
NIOCNIENIOBATENILHOCTH, ONPENEsAeMON 3aKOHOMEPHOCTAMH 00yueHus cTyieHToB. OHH HalpaBJeHb!
Ha (popMHpOBaHHE 3HAHHH M YMEHHI, B MOJHOW Mepe OTBEYAIOT TPeOOBaHHAM K pE3y/bTaTam
OCBOEHHUs Yy4eOHOM aucuumuiuHel B coorBerctBuu ¢ ®I'OC CIIO. IMacnmopr nporpammsi
000CHOBAaHHO M TOJHO OTpaXkaeT COAEpXKaHHE MWCUMILIMHBIL, €€ POjJb M MECTO B IMOATOTOBKE
CHELHATHCTa CPEIHEro 3BEHA, PacKphIBACT LEIM U 3a/4aqd yueOHoM maucuuruabl. OnpeneneHsl
TpeOOBaHUS K YMEHHAM H 3HAHHUSM CTYJICHTOB.

Jins 3aKkperuieHus: TEOPEeTHYECKHX 3HaHWH, GOPMUPOBAHKS YMEHHH ¥ HABBIKOB CTYAEHTOB
NpeAyCMaTpUBalOTCA NPAKTUYECKHE 3aHATHSA u Jsiaboparopubie pabotel. Konudectso
MPaKTHYECKUX 3aHATHH COOTBETCTBYeT TpeboBaHusM yueOHoro mnnaHa. KoHTpons u oueHka
pe3y/IbTaTOB OCBOCHHS y4eOHOH AMCLMIUITHHBI OCYLIECTBISIOT B (popMe NupPepeHIHPOBAHHOTO
3a4era.

Ilepeuenp pexoMeHIyeMOH OCHOBHOH M JOTOJHHUTENBHOM JIUTEPATYphl BKJIIOYAET
00LEeI0CTYHBIE HCTOYHHKH, H3JaHHbIE B Moc/ieAnee BpeMs (He mosanee 5 set). [lepeuncientsie
HnTepHeT — pecypcehl aKkTyalbHbl U IOCTOBEPHBI.

Pazpaborannas mnporpamma yueOHoiM mucuurnuuael I1J].02 Xumus wMoxer ObITh
PEKOMEH0BaHa Uil UCTIONb30BaHUA B yqeﬁumcce NPH TOATOTOBKE M0 CHELHAIBHOCTH
35.02.12 CapoBo-napkoBoe u narmma(b’mgg @ﬁgm
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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/




