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pabouasi mporpamMma JUCHUIIINHBI

Hanpasnenue moaroroBku — 23.03.03 Dkcmryaraiusi TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U
KOMILJICKCOB
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AJIEKTPOIIOJIBUKHOTO COCTABAY

KBanudukamnus BbITyCKHIKA — OaKaIaBp

®opma u cpok oOyueHus — 5 jeT 3a0uHas hopma

Kadenpa-pazpaboturk nporpammsl — CTPOUTEILCTBO JKEIE3HBIX JIOPOT

OO0m1ast TpyAOEMKOCTb B 3.€. —3 ®DopMbI IPOMEKYTOUHOM ATTECTALIMK B CEMECTPaxX/Ha Kypcax
Yacos no yue6Homy tuiany (YII) —108 3a04Has popma 00yUCHHUs: IK3aMeH — 2
3aounas gopma 00yuyeHus PacnipeesieHne 4acoB THCHMILIMHBI 0 KypcaM
Kypce 2 Hroro
Bup zansatui Yacos o YII | Yacos mo YII

AyIuTOpHAasi KOHTAKTHAas padora 10 10
10 BU/IaM Y4eOHBIX 3aHATHH
— JICKITUHA 4 4
— 1ab0paTOpHBIC 6 6
CamocrosiTesbHast padoTa 94 94
3auer 4 4

Hroro 108 108
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Pabouas mporpamMma JUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepaTbHbIM
TOCYZIapCTBEHHBIM O00pa30BaTelIbHBIM CTaHAAPTOM BBICHIETO OOpa3oBaHUs — OakajaBpuar 10
HanpasyieHuto noaroroBku 23.03.03 Okcmiiyaranys TpaHCIOPTHO-TEXHOJOTMYECKUX MAalIUMH U
KOMIUIEKCOB (ypOBEHb OakaiaBpuara), YTBEp)KIEHHBIM IpHKa3oM MwuHoOpHayku Poccum ot
07 aBrycra 2020 roga Ne 916.

IIporpammy cocraBuiI:
KaHJI. XUM. HayK, JIOLICHT M.C. PoujanukoBa

Pabouass mporpamma paccMoTpeHa W OAOOpeHa sl MCIHOJIb30BaHHS B y4eOHOM IIpoliecce Ha
3acenanuu kadeapsl «CTPOUTENBCTBO KENE3HBIX JOPOT», MPOTOKOI OoT 16 anpens 2022 1. Ne 6.

3aBenyrounii kadeapoil, KaHa. TEXH. HAayK, JOLEHT K.M. Mopos

COT'JTACOBAHO

Pabouass mporpamMma paccMoTpeHa M 0J100peHa JuIsi MCIOJb30BaHUS B Y4eOHOM Ipoliecce Ha
3aceaHnu Kadeapsl «DKCIUTyaTalus KeJIe3HbIX T0Opory, MPOTOKo oT «12» anpens 2022 r. Ne 8.

W.o. 3aB. xadeapoii, KaHJ. TEXH. HAYK E.M. JIsiTkHHA



1 LIEJIA U 3AJJAYM JUCOUTIIMHBI

1.1 HeaunpenogaBaHus JUCHUILIMHBI

1 (hopMHpPOBaHHUE IIETTOCTHOTO €CTECTBCHHOHAYYHOTO MBIIUICHHS
JIOTHYECKOE OCMBICIIMBAHIE OCHOBHBIX 3aKOHOB XMMHH, TEOPUH CTPOCHHS BELIECTBA, JHEPTETUKH U CKOPOCTH
2 XMMHUYECKHX MIPEBPAIICHUH, 3aKOHOMEPHOCTEH OBEICHHS AUCTIEPCHBIX M ANEKTPOXUMHUECKUX CHCTEM,

r[yTe171 TMOJYUYCHUA U peaKHHOHHOﬁ CITOCOOHOCTH 3JIEMEHTOB U X COCIUHECHUM

1.2 3agaum JUCHMILIHHBI

POJIb XUMHHU B PCHICHUU MMPAKTUYCCKUX 3aJ1a4 KCJIC3HOJOPOKHOI'O TPAHCTIOPTA

MPUBUBAHNUC HABBIKOB MPOTHO3UPOBAHUA U PCIICHUS 3a1a4

YMEHHUEC NPOBOJAUTH XUMUYCCKUEC OKCIICPUMCHTHI C JanbHEHIIen O6p360TKOﬁ TMOJYYCHHBIX PE3YyJIbTATOB

AW —

yMeHHe paboTaTth C JUTepaTypon

1.3 ]_leJII) BOCIIMTAHUSA U 3aJaYH BOCIIUTATEJIbHOM paﬁon,l B paMKaXx THCUHMILIMHBI

[IpodeccroHanbHO-TPYI0BOE BOCITUTAHHE 00YYAFOLINXCSI

Lens npodeccronansHO-TpyAOBOrO — (OPMHUpPOBaHHE y OOYYAIOIIUXCS OCO3HAHHOM MNpoghecCHOHATBHON
OpHCHTAllMK, TTOHUMaHUA O6IlIeCTBeHHOI‘O CMBICJIa Tpyda W 3HAYUMOCTH €T0o IJid 06651 JIMYHO, OTBCTCTBCHHOTIO,
CO3HATENBHOTO M TBOPYECKOTO OTHOLICHUS K Oynymieil NesTenbHOCTH, NMPO(EeCCHOHATBHOW ITHKH, CHOCOOHOCTH
Npe/IBUICTh U3MEHEHHS, KOTOPbIe MOTYT BO3HHKHYTh B MPO(ECCHOHAIBLHON NESTENLHOCTH, U YMEHUIO paboTaTh B
W3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIIOBUSX TPYJa.

Ilenp BocIUTaHUS AOCTUIAETCS 110 MEPE PEIICHHs B AMHCTBE CIETYIONINX 3a1a4:

— (popmupoOBaHKE CO3HATENHHOTO OTHOIIECHHS K BRIOpaHHOI mpodeccuny;

— BOCIIMTaHUE YECTH, TOPJIOCTH, JIFOOBH K MPOQECCHH, CO3HATEILHOTO OTHOLIEHHUS K IPO(eCCHOHATIBHOMY OMTY,
MOHMMAaeMOMY KaK JINYHas OTBETCTBEHHOCTh U 00SI3aHHOCTb;

— (popmupoBaHKE NICHXOIOTHH NpodeccroHana;

— (opmupoBanue MpodhecCHOHATBHON KYIbTYpPbI, STUKH MPOPECCHOHATBHOTO OOLICHUS;

— (hopMUpOBaHUE COLMATILHOW KOMIIETEHTHOCTH M JPYyr'He 3a7a4u, CBSI3aHHbIE C UMHJDKEM NPOPECCUH U aBTOPUTETOM
TPaHCIIOPTHOM OTpACIu.

2 MECTO JUCIIAIIJIMHBI B CTPYKTYPE OIIOII

2.1 TpeOoBaHus K NpeaBapUTeJIbHOI NOATOTOBKE 00y4al0LIerocs

1 | 3HaHUS TIKOJBHOTO KypCa XUMUH, MATEMATUKH, (I)I/ISI/IKI/I.

2.2 JIncuMnJMHbI ¥ NPAKTUKH, JJIS1 KOTOPBIX M3yYeHHe JAHHOH IHCHUIIIHHBI
He00X0IMMO KaK NpeIiiecTByolee

B3.01(T) BrinoiHeHue, NOAroTOBKa K MPOIEAYPE 3aIUTHI BBITYCKHON KBANH(UKAITMOHHON paboTHI

5 | B3.02(M)

3ammTa BEITYCKHOM KBaTU(PHKAIIMOHHOHN PabOTHI

3 IIJIAHUPYEMBIE PE3YJIBbTATHBI OBYUYEHUS IO JUCIIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kona u nHanmenoBa- Kon n
HHEKOMIIETEHIIMH HANMEHOBaHHUE
Ilnanupyemble pe3yJbTaThl 00yUeHH s
HHIMKATOPAT0CTHK

CHUS KOMIICTCHIUH

OIIK-1.7 3naer 3HaTh:

OIIK-1. Criocoben MECTO XHMHU B PSAOy €CTECTBEHHOHAYYHBIX AWCIUILINH;

MIPUMEHSTD OCHOBHBIC IIOHATHSA U | OCHOBHBIE NPEJCTABICHNS O CTPOCHUH aTOMOB; XUMHUYECKHE CBOICTBA
€CTECTBEHHOHAYYH | 3aKOHbBI XHUMUH, BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS;0CHOBHBIE 3aKOHOMEPHOCTH
ble U croco0eH OOBACHATD | AIIEKTPOXUMHUYECKUX CHCTEM; IIyTH O0Opa3oBaHUS W MpPEBpaIlCHHS
OOLIEUHKEHEPHBIE | CYIIHOCTb BELIECTB; pPOJb XHMHUUM B CO3JaHUM MAaTEpUANOB C 33JaHHBIMU
3HAHUSI, METOABI XUMHYECKHUX CBOWCTBAMH
MaTEMAaTUYECKOTO | SIBICHUH U
aHaln3a 1 Hponeccos YMeTh: NPUMEHATh XUMUYECKHE 3aKOHbI Ha IPAKTHUKE; NPOBOIUTH
MOJCIUPOBAHUA B MIPOCTEHIINE XMMHYECKHE OKCIEPUMEHT; ITPOU3BOJINUTH PAaCUEThI,
pOdecCHOHANbHO HCIIONb3Ys XMMHYECKHE BEIIECTBa; paboTaTh CO CIPABOYHOM
ACATCIIBHOCTH JIUTEPATypOH; WCITIONIb30BAaTh  IOJy4YEHHbIE  3HAHUSA B

poheCCHOHATBHON NEATETBHOCTH

Branets: TepMHUHOJIOTHEN, KacarOUIEHCs BEIIECTB M XUMHUYECKUX
CUCTEM;HaBBIKAMH IPAMOTHOTO OOpaIIeHHUS ¢ XUMHIECKAMU
peaKkTUBaMU; HaBBIKAMU MPOBEACHHS YKCIIEPUMEHTA U 00pabOTKH
AKCIIEPUMEHTAILHBIX JTAHHBIX; METOIaMH OTIPEACTICHIS BRXKHEHIITIX
KOJIMYECTBEHHBIX XapaKTEPUCTUK




4 CTPYKTYPA U COAEPKXAHUE JUCHUIIVINHBI

3aouHnas gopma *Kon
Yacel HHIAUKATOP
HaumenoBanme pa3aesoB, TeM a
Kon 1 BHIOB PaGoTHI Kypc/ Jle JAOCTHAKEHHU
ceccnst |~ IIp |JIado| CP f
KOMIIeTeHI]
HH
1,0 |Pa3gea 1. OcHOBHEBIE 32aKOHBLI XUMHH 2/yer 1 10 | OIIK-1.7
1.1 |OcHOBHBIEC 3aKOHBI XUMHUH. ['a30BbIe 3aKOHBI 2/yer | 1 10 | OIIK-1.7
2,0 |Paznen 2. CTpoeHue BelecTBa. 2/yer | 1 2 | 10 | OIIK-1.7
2.1 |CtpoeHune aToMa U MEPHOANICCKHAE CBOWCTBA HIIEMEHTOB. 2/yer | 1 2 | 10 | OIIK-1.7
INeproandeckuii 3aK0H. DKBUBAIECHT U MOJISIpHASA Macca SKBUBAJICHTA.
OCHOBHBIE XapaKTEPHCTHKHU 3JIEMEHTOB. BHUIbI XUMUYECKOH CBS3H B
Pa3INYHBIX THIAX COCAMHCHUH.
3,0 |Pa3men 3. DHepreTnka XuMHYeCKHX MpeBpamennii. XuMmuieckas 2/yer 10 | OIIK-1.7
KHHETHKA U paBHOBecHe.
3.1 |DuTrpomus, sHEeprus [ n60ca, HampaBIEHHOCTh XUMHYECKIX IIPOLIECCOB. 2/yct 10 | OIIK-1.7
3aKoHbl TepMOAMHAMUKH. KHETHKA XUMUYECKIX PEaKIIHiA.
4.0 |Pa3nen 4. OKHCJIHUTEILHO-BOCCTAHOBUHTEIbHBIE PEAKIINH. 2/yer 1 2 | 10 | OIIK-1.7
4.1 |OxHuCINTETHHO-BOCCTAHOBUTEIBHBIE PEAKIINU. DIEKTPOXUMHUUECKUE 2/yer | 1 2 | 10 | OIIK-1.7
MIPOIIECCH] B TaJIbBAHUYECKUX 3JIeMEHTax. [ aibBaHUYECKHUE IIEMEHTHI,
aKKyMYJISTOPBI, HCTIOJIb30BaHKUE Ha HKEJIE3HOJOPOKHOM TPAHCIIOPTE.
Onekrtpoans. KaTonHoe BocCTaHOBICHUE U AaHOJHOE OKHCIICHHE.
OeKTpOoIN3 ¢ aKTUBHBIM U HHEPTHBIM aHOJ0M. 3akoHbI Papages.
5.0 [Pa3nmes 5. DieKTpOXUMHYECKHE CHCTEMBI: rajibBAHUYECKHE 2/yer 10 | OIIK-1.7
jieMeHThl. JJIC.
5.1 |DnekTpoxuMHYecKUe CUCTEMBI: TaibBanndeckue dnemMeHTsl. DJ1C. 2/yct 10 | OIIK-1.7
6.0 |Pa3nmen 6. DeKTpoJM3 COJIeii. 2/yer 2 | 10 | OIIK-1.7
6.1 |Teopus dNeKTPOIUTHUECKON TrcconManui. BomopoaHbIii moka3aTens. 2/yct 2 | 10 | OIIK-1.7
I'unponus coneil. Dnektponus coneld. XapaKTepUCTHKA CPEIb
pacTBopoB. ['uaponus cosel.
7.0 |Pa3nmen 7. Koppo3usi MeTaa108. MeTobI 3a1UTHI 0T KOPPO3HH. 2/yer 14 | OIIK-1.7
7.1 |Koppo3ust METAJUIOB U 3alIUTa OT KOPPO3UH. TOITMBHBIE 3JIEMEHTHI. 2/yer | 1 14 | OIIK-1.7
Bonopozanas snepreruka. [Iponeccsl koppo3un 1 MeTo 16 O0PBOBI C
KOPPO3HEH.
8.0 |Pa3gen 8. Xumusi moaumMepos. 2/yer 10 | OIK-1.7
8.1 |DU3MKO-XMMHUYECKHE CBOMCTBA, METObI U 3aKOHOMEPHOCTH pEaKLMM 2/yct 10 | OIIK-1.7
CHHTE3a U NMPEBPALICHIH BBICOKOMOJICKYJISIPHBIX COSMHEHHI
KonTtponsHas padora 2/yct 10 | OIIK-1.7
Htoro 2/yer | 4 6 | 94 | OIIK-1.7
ITpomexxyTouHas aTTecTanus - 3a4eT 2/3uMH 4 OIIK-1.7

5 ®OHJ ONEHOYHbBIX CPEACTB JJIsA TIPOBEJEHUA _
TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTHU U TIPOMEXYTOYHOU
ATTECTAIIMA OBYYAIOIIIUXCA 1TO JUCIHHUITVIMHE

@DOHJ OLICHOUHBIX CPEACTB AJIS MPOBEICHUS TEKYIEr0 KOHTPOI YCIEBAEMOCTU U MPOMEXYTOYHOH aTTecTalluy 10
JuctuInivHe: odopmwieH B Buje npwiioxkeHus Ne 1 k paGoueil mporpamMMe IUCHUIIMHBI M Pa3MEIleH B 3JEKTPOHHOU
nHpopmanmonHo-oodpazosaresnsHoii cpene KplKT UpI VIIC, noctynHoii o0ydaromemMycs 4epes ero JUYHbIH KaOuHeT

6 YYHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

JUCHUTIINHBI

6.1 YueOHas JquTeparypa

6.1.1 OcHOBHas JIUTEpaTypa

ABTOpBI U3maTenseTBo Koz-0 5x3.
COCTaBI/IIDTQZH/I 3arnaBue r(f[ B > | B Oubnmorexe/
A 100% onnaiin
6.1.1.1 Pocun U. B., | O6mas u Heopranndeckas xumust. COBpeMEHHBIN Kypc
. . ) Mockea : o .
Tomuna JI. 1.; [DnekTpoHHBIH pecypc]: yueOHOE mocoOue s Opaiir. 2020 100 % online
pen. CosloBbEB 0aKaJaBpOB U CIICIIMAINCTOB. - paut,




C.H. [u gp.] https://urait.ru/bcode/448415
6.1.1.2 M.:
I'munka H. JL. Oo6mas xumus [Teker] : yueb. nocobue s BY308. KHOPVYC, 15
2016
6.1.2. /lonoiHMTeIbHAS TUTEpaTypa
AmnapHeB A.
., Aponuna
J. 1, O6mas xumusi. COOpHUK 3a/laHUi ¢ IPUMEpaMH ]
. N Mockaa : .
6.1.2.1 PCLEH3EHTHI : | pemeHud [DIeKTPOHHEIN pecypc] : yueOHOe mocodue Opaiir. 2022 100 % online
Oxun 10. M., JUTSL BY30B. - https://urait.ru/bcode/492085 paut,
[IleBHULIBIHA
JI. B.
MaprteiHoBa T.
B.,
ApTamoHOBa
u. B,
l'onynos E.
b.; mox obmeit Xumus [ DNeKTPOHHBIN pecypc] : y4eOHUK 1 Mockaa : .
6.12.2 penakuuei MPAaKTUKYM [UIA BY30B. - https://urait.ru/bcode/489453 | IOpaiit, 2022 100 % online
MaptbeiHOBOI
T.B.;
PEIeH3EHTHI :
3pik H. B.
I'opuues 1. I
Koposun H. M.
6.1.2.3 B O6m1ast xumus [Teker] : yue6. mis BY30B. Axanmemus , 29
’ 2014
Jenuncos B.
B., Tananos
B.M,,
Jenncona O6u1ast 1 HEeOpraHUYecKas XUMHUS [ DIeKTPOHHBIN PoctoB-Ha-
6.1.2.4 NA. [unap.]; pecypc] : yuebHoe mocobdue. - Howny : 100 % online
pen.: HenncoB | https://biblioclub.ru/index.php?page=book&id=271598 | denukc, 2013
B.B,,
Tananos B.
M.
6.1.3. MeTtoanyeckue pa3paboTku
ABTODBI, 3arnaBue W3narenscTBoO, Koi-Bo 3k3.
COCTaBUTEIIN roj
6.1.3.1 Xumus [OnextporHsli pecypc]: Kypce nexmmii : Y.
1. - URL:
http://irbis.krsk.irgups.ru/web/index.php? L NG=&C KpacHospek -
PyGuesckas JI. A.; 21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21F Kp/DKT 100 % online

KpWKT Hpl'YIIC

MT=fullwebr&S21ALL=%28%3C%2E%3EI%3D5
4%2F%D0%A0%2082%2D243732%3C%2E%3E
%29&7211D=&S21SRW=AVHEAD&S21SRD=D
OWN&S21STN=1&S21REF=3&S21CNR=20.

UpI'VIIC, 2013

6.1.3.2

PybueBckas JI. A.

Xumust: 1a00paTOPHBIA MPAKTUKYM [ DJIEKTPOHHBIN
pecypce] : yaeOHOE mocodue sl CTYICHTOB
MIEPBOTO Kypca TEXHNYECKUX CIEIUATIBHOCTEH
OYHOH ¥ 3a09HON opM obyueHus : B 2 4. U.1. —
http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2
&I121DBN=IBIS&P21DBN=IBIS&Image file_nam
e=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNL
OAD=1

KpacHosipek:
KpKTHUpI'VII
C, 2015

100% onnaiin

6.1.3.3

PyGuesckas JI. A.,
I'pauesa E. B.

Xumust: 1a00paTOPHBIH MPAKTUKYM [DIEKTPOHHBIH
pecypce] : yueOHOE mocoOue Ui CTYACHTOB
MEPBOT0 Kypca TEXHUUECKUX CICIUATBHOCTEH
OYHOU M 3a09HOH GopM oOydeHus : B 2 4. Y.2.. —

Kpacnosipck:
KpKT
UpI'VIIC, 2015

100% onnaiin



https://urait.ru/bcode/448415
https://urait.ru/bcode/492085
https://urait.ru/bcode/489453
https://biblioclub.ru/index.php?page=book&id=271598
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2082%2D243732%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1506.pdf&IMAGE_FILE_DOWNLOAD=1%20

http://irbis.krsk.irgups.ru/cgi-

bin/irbis64r opak81/cgiirbis 64.exe?&C21COM=2
&I121DBN=IBIS&P21DBN=IBIS&Image file nam
e=%5CFul%5C1507.pdf&IMAGE _FILE DOWNL
OAD=1

6.1.34

PyGueBckas JLA., Xumus [DIeKTpOHHBIN pecypc] : nHAnBUIyanbHbIe |KpacHOSpCK: 100% onmnaiin

I'payesa E.B. 3aJ[aHusl K CAaMOCTOSATENbHOM padoTe mist cTyaeHToB|Kpl KT

1 Kypca Bcex crienaabHOCTEH 0uHOM u 3aounHort  (MpI'VIIC, 2015
(dopM 00y4eHHsT U METOMUECKHIE YKA3aHHS 110 X
BEITTOTHEHMIO. — http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r _opak81/cgiirbis 64.exe?&C21COM=2
&121DBN=IBIS&P21DBN=IBIS&Image file nam
e=%5CFul%5C1459.pdf&IMAGE_FILE DOWNL
OAD=1

6.1.3.5

Xumust [ DIeKTPOHHBIN pecypc]| : METOTUYEcKUe
MaTepHalibl ¥ yKa3aHUs M0 U3YYEHUIO JUCIUIUIHHBI
Ut oOyvaromuxcs HarpasieHust 23.03.03
OKcIUTyaTalus TPaHCIIOPTHO-TEXHOIOTHYECKUX
MaIllMH ¥ KOMIUIEKCOB. - Kpacuosipek: b
http://irbis.krsk.irgups.ru/web_ft/index.php?C21CO KplKT

Pomanukosa M.C. - — ~ o
M=S&S21COLORTERMS=1&P21DBN=IBIS&I2 VpI'VTIC, 2023 100% onnaiin

ITuckynona B. A.

IDBN=IBIS FULLTEXT&ING=&Z211D=1030_
2&S21FMT=briefHTML f{ft&USES21ALL=1&S21
ALL=%3C%2E%3EI1%3D54%2F%D0%A0%2081
%2D509861066%3C%2E%3E&FT_PREFIX=KT=
&SEARCH STRING=&S21STN=1&S21REF=10
&S21CNR=5&auto open=4

6.2 Pecypcbl HHGOPMALMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «MHTepHeT»

6.2.1

Bubmmorexa KpMKT UpI VIIC : [caiit] / KpacHOSpCKHIT HHCTHTYT XKeJIE3HOJOPOKHOTO TPAHCIIOPTA —
¢mman Upl'YIIC. — Kpacrosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexwm goctyma: mocie
aBTOpHU3anNH. — TEKCT : SIEeKTPOHHBIH.

6.2.2

Onekrponnas oudanoreka «Y ML XK T» : anekrponHo-0ubnuoTeuHas cucrema : caitrr / ®I'BY IO
«Y4eOHO-METOINIECKHI IIEHTp 10 00pa30BaHUIO HA JKEIe3HOAOPOKHOM TpaHcmopTey. — Mocksa, 2013 —
2024. — URL: http://umczdt.ru/books/. — Pexxum noctyna: no noamnucke. — TEKCT : 3J€KTPOHHBIH.

6.2.3

Znanium : 3JIeKTpOHHO-0MONIMoTeyHas cuctema : caidt / OO0 «3HAHUYM». — Mocksa. 2011 —2024. —
URL: http://znanium.ru. — Pexxum noctyma: mo moamucke. — TeKCT : 3JeKTPOHHBIH.

6.2.4

Oo6pasoBarenbHas wiatgopma FOpaiit : anekrponHast 6udaroTeka : cait / OO0 «DneKTpOHHOE
nzaarenbctBo H0paiit». — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum noctyna: mo nojnucke. — Tekcr :
3JIEKTPOHHBIN.

6.2.5

YHuBepcuTeTcKas OMOIMOTeKa OHIIAIH : AIIEKTPOHHO-O0nOIHoTeuHas cucteMa : caidt / OO0 «lupekt-
Mennay. — Mocksa, 2001 — 2024. — URL: https://biblioclub.ru/. — Pexxum moctyma: mo noamucke. — Tekcr :
3JIEKTPOHHBIH.

6.2.6

KpacHosipckuii HHCTUTYT 5KeJIe3HOI0POKHOTO TPAHCIIOPTA : [3JIEKTPOHHAs MHPOPMAIIMOHHO-
obOpazoBatenbHas cpena) / KpacHOSpCKuit HHCTUTYT KeNe3HOA0POKHOTO TpaHcTopTa. — KpacHospek. —
URL: http://sdol krsk.irgups.ru/. — TEKCT : 3IEKTPOHHBIH.

6.2.7

HannonanwHas anexrponHas Oubnnoreka : GpenepanbHbIi TpoekT : caldT / MunucrepctBo Kynbtypst PO. —
Mockga, 2014 — 2024. — URL: https://rusneb.ru/. — Pexxum goctyna: nmo noammcke. — TeKCT : 3IEKTPOHHBIN.

6.2.8

Poccuiickue xene3nsie goporu : opunuanbHeii caiit / OAO «PXKI». — Mocksa, 2003 — 2024. — URL:
https://company.rzd.ru/. — TekcT : 37I€KTPOHHBIH.

6.2.9

KpacHosipckuii meHTp Hay9HO-TexHH4Ieckoi nHpopmarmu u oudbnmotex (KpLIHTUD) : caiit. — KpacHospek.
— URL: http://dcnti.krw.rzd. — Pesxum poctyna: u3 JIOKaabHOM CeTH By3a. — TEKCT : 3JIEKTPOHHBIN.

6.3 IIporpamMHoe obecrieyeHre H HHPOPMAIMOHHbIE CIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nporpaMMHoe o0ecrieyeHne

6.3.1.1

Microsoft Windows VistaBusinessRussian, aBTopuzanimonsbsiii Homep nunensuata 64787976Z2ZS51011,
HoMep nuneH3uu 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (zor Ne2 ot 29.05.2014 — 100
munen3uit; gor Ne0319100020315000013-00 ot 07.12.2015 — 87 nunieH3uit).

6.3.2 CrieniuaIu3upoBaHHOE MPOrPaMMHOE o0ecrieyeHue

6.3.2.1

He npenycmorpeno

6.3.3 UHdopmanuoHHbIe CIPABOYHBIE CHCTEMBI

6.3.3.1

TapanT : cipaBouHO-TIpaBoBas cuctema : 6aza ganueix / OO0 «UI1O «TAPAHT». — Pexxum moctyna: u3
JIOKaJIbHOM CETH By3a. — TEeKCT : AJIEKTPOHHBIN.
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http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0%2081%2D509861066%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
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: caiit KoncynbsrantIlimoc / AO HUMAC. — PexxuMm noctyna: U3 I0KaJbHOU ceTH By3a. — TEKCT :
3JIEKTPOHHBIN.

6.4 IIpaBoBbIe 1 HOPMATHBHBIE JOKYMEHTbI

6.4.1

| He npenycmotpeno

7 OIUCAHUE MATEPUAJIBHO-TEXHUYECKOI BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHMSI YYEBHOI'O MPOLIECCA
O JUCHUILIMHE

Kopnyca A, JI, T, H KplDKTUpI VIIC naxogstes no agpecy r. KpacHosipek, yia. Hosas 3aps, 0. 2 U

VYueGHbIe ayJUTOPUH JUIS TPOBEACHHMS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHIH CEMHHAPCKOTO THIIA, BBIITOJHEHUS
KyPCOBBIX Pa0oT, IPYNIIOBBIX M HHIMBUIYaJIbHBIX KOHCYJIBTAIMH, TEKYLIEro KOHTPOJIS W IPOMEKYTOUHOI
aTTeCTallMi, YKOMIUIEKTOBAaHHbIC CIICLHANIN3UPOBAHHON MeOeNbl0 M TEeXHHYECKUMH CPEICTBaMH OOYy4eHHS
(HOYTOYK, TIPOEKTOP, PKPaH), CAYKALIMMH U MPEACTaBIeHNs yaeOHOW nH(pOopMay OONBIION ayJUTOPUH.
JUis ipoBeieHusI 3aHATHH JCKIIMOHHOTO THIIA HMEIOTCS YIeOHO-HATIIIIHBIC TOcoOus (TIPEe3eHTAITIH).

Jlexumonnas ayauropus JI-409, KpacHosipck, yi. Hoas 3aps a1.21.

ITomemnieHnss AMA  CaMOCTOSATENBHOM paboOTBl  OO0y4YaroOIIMXCS OCHAIIEHbl KOMIIBIOTEPHONH TEXHHUKOM,
MOIKITFOUYCHHON K HMH()OPMAI[HOHHO-TEJICKOMMYHUKAIIMOHHOW ceTH «VHTepHEeT», U 00CCICUCHbI TOCTYIIOM B
3JIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBaTenbHyto cpeay Kp K TUpI VIIC.

TTomereHns 7Sl CAMOCTOSATEIBHOM PabOThI 00YUYAIOIIUXCS

— YATAJIBHBIN 3aJ1 OMOJIMOTEKH;

— KoMnbloTepHble knaccol JI-203, JI-214, J1-410, T-5,T-46.

[TomenieHne 11 XpaHEHUsI U TPOPHIAKTHIECKOT0 00CIyKuBaHus1 yueOHoro obopynoBanus A-307.

8§ METOAUYECKHUE YKA3AHUSA U1 OBYYAIOIIUXCA
11O OCBOEHU IO U CIIUITJIMHBI

Bun yue6HOM
IEATEILHOCTH

Opranuzanus yueOHOH NesITeIbHOCTH 00yJaromerocs

Jlexus

Jlekums (or nmatuHCKOro «lection» — YTeHWE) — BHJ AyAWTOPHBIX YUeOHBIX 3aHATHH. Jlexmms:
3aKJ1abIBA€T OCHOBBI HAy4YHBIX 3HAHWH B CHCTEMaTH3MPOBaHHOM, IOCIIE0BATEIbHON, 0000IIEeHHOM
(opme; pacKphIBaeT COCTOSHWE W TEPCIEKTHBHI Pa3BUTHS COOTBETCTBYIOIIEH 00NacTH HayKd H
TEeXHUKH; KOHIEHTPHPYET BHUMaHHE OOydaloIIMXcs Ha HanOoJee CIOXKHBIX, Y3JIOBBIX BOIPOCAX;
CTHUMYJIMPYET MO3HABATENbHYIO aKTUBHOCTh 00YJaIOITHXCS.

Bo BpeMs IEKIIMOHHBIX 3aHATHH 00yJaroIUiiCs JOIDKEH YMETh CKOHLIEHTPHUPOBATh BHUMAHNE
Ha M3y4aeMbIX NpoOjeMax M BKIIOYHTH B pabOTy BCe BUJBI IaMSTH: CIOBECHYIO, OOpa3HyI0 M
MOTOPHO-ABHUTraTeIbHYI0. 71 3TOr0 Bech MaTepual, u3jaraeMblii mpenogaBaTeiaeM, 00yJaroneMycs
HEOOXOIMMO KOHCIIEKTHPOBaTb. B  KOHCIIEKT PEKOMEHIYeTCs BBIIMHCHIBATH  OIpEIeNeHUs,
(hOpMyTHPOBKH M JI0Ka3aTeNIbCTBA TeOpeM, (POpMyJIbl U T.I1. Ha Mmossix KOHCIIeKTa cieayeT moMedaTh
BOIIPOCHI, BBI/ICIICHHBIE 00YUJarOIMMCS [UIsl KOHCYJIBTAINH € TIperojaBareneM. BoIBoabI, ToTydeHHbIE
B BHzE GopMyn, peKOMEHIyeTcs B KOHCIIEKTE HMOAYEPKHBATH WIIM OOBOJAUTH PAMKOMH, 4TOOBI JIydIne
3anoMuHaNuCh. [10J1€3HO COCTaBUTH KpaTKUl CIIPAaBOYHUK, COAEP KAIMNA ONpeNesIeH!s BaKHEHITNX
NOHATUI W Haubojee yacTo ynorpeOisemble (GOpPMYIIBI TUCHMILIMHBEL K KaXIOH JeKuuu ciiepyer
pa3o0path MaTepHuai npeapaynen Jekuun. M3ydas Marepuan no y4eOHUKY WM KOHCIIEKTY JIEKLUH,
CleyeT TEepeXOAWTh K CIEAYIOIEMY BOINPOCY TOJIBKO B TOM CIydae, KOIJIa XOpOIIO YCBOEH
npensaymuii Bonpoc. [Ipu 3ToM HE0OXOAMMO BOCIIPOM3BOANTH Ha Oymare Bce pacCyKICHHUS, Kak
HUMeroIrecs B yIeOHUKe WM KOHCIEKTe, TaK M MPOMYIICHHBIE B CIIIy WX IPOCTOTHIL. Psix Bompocos
JTUCHUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOATENbHOE M3ydeHHe. Takoe 3amaHue TpedyeT
OTIEPATUBHOTO BBHITIONHEHMUS. B KOHCHEKTE JEKIMiA HEOOXOAWMO OCTaBHTh MECTO JUIS OCBEICHHS
YIIOMSIHYTBIX BOIIPOcOoB. OO03HAYNTh BONIPOCHI, TEPMHUHBI, MaT€pHall, KOTOPBIH BBI3BIBAECT TPYAHOCTH,
MOMETHTh U TOMBITaThCSI HAWTU OTBET B PEKOMEHIyeMoH nurepatype. Eciau camMocTosTenbHO He
yraercsi pa3oOparbCs B MaTepHale, TO HEOOXOAMMO CQOPMYIMpOBAaTh BONPOC M 3aJ1aTh
IpenoJaBaTeIo Ha KOHCYJIbTAlluY, Ha TPAKTUYECKOM 3aHATUH

JlabopaTopubie  |l{enbro 1ab0OpaTOPHBIX 3aHATHH BBHICTYIAET 0OCCIICYCHUE IIOHUMAaHUS TEOPETHICCKOTO MaTepHaa
3aHATHUS y4eOHOTO Kypca ¥ €ro BKJIIOUEHHE B CUCTEMY 3HAHUH CTYACHTOB, JOPMUPOBAHUE ONEPAITHOHATBHON

KOMITOHEHThI TOTOBHOCTH CIICIHAITUCTA, PA3BUTHE PA3IMYHBIX COCTABISIFONIMX €r0 MPOPeCCHOHATBHON
komreTeHTHOCTH. OCHOBOI TaGOPATOPHOTO MPAKTHKYMa BBICTYIIAIOT TUIIOBBIE 3a/1aul, KOTOPBIE
JIOJDKEH YMETh PEIlaTh CIEIHAINCT B CBOCH POQECCHOHATBHOM IESTEIFHOCTH.

IpoBenenue 1a60paTOPHOI PabOTHI C IEIBI0 OCMBICIIEHHS HOBOTO Y4€0HOTO Marepuasa BKIIUYaeT B
ce0s CIICAYIONINE ITATIBL:

- MOCTAHOBKY TEMbI 3aHATHI ¥ OTPeIeICHIE eI JTabopaTOpHO# paboTH;

- ompeJiesIeHUe NOPSI/IKa MPOBEICHUS Ta00PaTOPHOU pabOThI UITH OT/IEIBHBIX €€ ITAIOB;




- HETIOCPEICTBEHHOE BBITIOJIHEHNE J1a0OPaTOPHOH pabOTHI CTYAEHTAMH U KOHTPOJIb IPETIoaBaTess 3a
XOJOM 3aHSTHH M COOJIFOAEHHEM TEXHUKN O€30IaCHOCTH;

- TOJIBEZICHNE UTOTOB Ja0OpaTOPHOH pabOTHI M POPMYIINPOBAHIE OCHOBHBIX BBIBOJIOB;

- 3aIIUTa 1abOpaTOpHOI PadOTHI.

Ha nmepBoM 3aHATHH IpeHojaBaTelb 3HAKOMUT CTYJIECHTOB C OOIIMMU NpaBHIaAMH PAaOOTHI B
nmabopaTopuy / KOMITBIOTEPHOM KJIacce, TEXHUKOW Oe30MaCHOCTH M CTPYKTYPOi 0hopMIIeHUS
71a00paTOpHON paboThHL. 3HAKOMHT CTYJCHTA C MPOLIEAYPOH 3aIIUTHI paboThl, OOpamaeT BHUMaHUE
CTyZICHTA Ha TO, YTO oopmMieHHas paboTa JODKHA 3aBepIIaThcs (HOPMUPOBAHIEM
6ubmorpadIecKoro CIIMCKa.

OOydeHue 1O JUCHUIUIMHE TPEAYCMATPHBACT AaKTHUBHYIO CaMOCTOSATCIBHYIO paboTy

oOyuarorerocs. Ha camocrosiTenbHy 0 paboTy oTBomUTCS 94 vaca 1o 3a04Hoi popme 00ydeHus.
Oo0yuaromemycs 3204HOH (hopMbI 00y4eHHs.
OOyyatomuiicst 3a04HO# (HopMBI 00yUEeHHS BBITIOJIHIET KOHTpOoJIbHYIO padoty (KP). Homep BapnanTa
KOHTPOJIBHOM pabOThI COOTBETCTBYET IBYM NOCHeAHMM Idpam ydeOHOro Homepa (mmdpa)
oOyuaromerocs. KoHTposbpHas paboTa JODKHBI OBITh BBIMTOJHEHBI 00YUYAIOIIMMCS B YCTAHOBJICHHBIC
NpernojiaBaTeiieM CpPOKA B COOTBETCTBHM C TpeboBaHusMU K odopmienuio KP (TekcroBoit u
rpaduyeckoii yacteil), chopmyaupoBanusiM B [Tonoxenun «TpeGoBanus K 0QOPMIICHUIO TEKCTOBON
u rpaduyeckoit fokymeHranud. HoOpMOKOHTPOIIbY.

[Mepen BBIMOIHEHHEM KOHTPOJIBHOU PabOTHI 00YYAIOIIUICS JOIDKEH U3YYUTh TEOPETHUCCKUI
Mmarepualn W pa3o0paTh pEIICHHsS THUIOBBIX 3ajad, KOTOpbIe MPUBOJITCA B mocobusx. Paboty
HEOOXO/JMMO BBIMOJHATh AKKYPaTHO, JIFOOBIMH YEpHUIIAMH, KPOME KpacHBbIX Wid OQOpMISATH B
3JIEKTPOHHOM Bujie. [Ipu BeImoNHEHNH pabOThI 0053aTEIBHO JODKHBI OBITh TOAPOOHBIC BHIUMUCICHUS
N YCTKUC MOACHCHUA K PCHICHUIO 3ajad. Pemenue 3aJa4 HCOGXOI[I/IMO NpUBOAWUTL B TOH K€
MOCJIE/IOBATENILHOCTH, B KAKOW OHU JIaHbI B 33J]JaHUH C COOTBETCTBYIOIIUM HOMEPOM, YCIIOBUE 3a1auH
JIOJDKHO OBITH IOJHOCTBIO TNEPEHHCaHO Mepell ee peuieHueM. PerieHne KaxIoW 3aqadd JOJDKHO
3aKaHUMBAThCS CIIOBOM «OTBETY, €CJIM 3aJlaua ero MpeaycMaTpuBaer.

CamocrosiTenbHas
pabora

Komruiekc y4eGHO-METOANYECKUX MaTEepHUaAlIOB 10 BCEM BHIAM Y4YeOHOH AEATENbHOCTH, NMPEIYCMOTPEHHBIM padoueii
MPOTPaMMOIl IUCIUIUTAHEI, pa3MeIlleH B JJICKTPOHHOW WH(pOpMannoHHO-oOpasoBatenbHoM cpene KpMKT HpI'VIIC,
JOCTYITHOW  oOydaromieMycst — 4Yepe3  ero  JHWYHBIA  kabwHeT ®w  OlekTpoHHyl0  Oubmmoreky (OB

KpMKXTUpI YIIC)http://irbis.krsk.irgups.ru.



http://irbis.krsk.irgups.ru/

Hpuaoxenue Ne 1 k padoueid nporpamme
b1.0.11 Xumus

POH/I OHEHOYHBLIX CPEJICTB

ISl IPOBEICHUS TEKYIIEr0o KOHTPOJISl YCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTAlMM 1O JUCHUILJINHE
b1.0.11 Xumus



1. O0mue moJI0KeHUs1

@DOHJT OLEHOYHBIX CPEACTB SIBISETCS COCTABHOW YacThi0O HOPMATHBHO-METOAMYECKOTO
o0ecrieyeHns CUCTEMBI OIICHKH KayecTBa OCBOCHUS 00yUYaroMMUMUCs 00pa3oBaTeIbHON MPOTrPAMMBI.

@OHIBI OLIEHOYHBIX CPEACTB IpeJHAa3HAueHbl JJIs MCIOJNb30BaHHUS O0ydarolUMuUcs,
IPEenoIaBaTesIMH, aJMUHUACTPAIlMe YHUBEPCUTETA, a TaK K€ CTOPOHHHMHU OOpa30BaTEIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHMBAaHUS KauyecTBa OCBOCHHS 00pa30BaTEIbHOW HPOrpaMMbl U YpPOBHS
c(OpPMHPOBAHHOCTU KOMITETCHIIUN Y 00yJarOIUXCS.

B cootBercTBUU ¢ TpeOOBaHUSAMU JEHCTBYIONIETO 3aKOHOATENILCTBA B cpepe oOpazoBaHus,
OLIGHOYHBIE cpezcTBa npeacTapistoTes B Buae @OC 1 mpoBeaeHus TPOMEXYTOYHON aTTeCTaluu
o0Oydaromuxcsi o AUCHUIUIMHE (MOAyI0), mpakTuke. C y4yeToM JIeHCTBYIOIIETO B YHUBEPCUTETE
[Tonoxenus o ¢opmax, MNEPUOAUYHOCTH W TOPSAKE TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH H
MIPOMEXKYTOUHOM aTTecTaluy oOydaromuxcs (Bbiciiee oOpazoBaHue — OakaiaBpuar, CIELUATIUTET,
maructparypa), B coctaB ®OC nmisi mpoBeneHUs] MPOMEXKYTOUHOMW aTTECTAIlMU IO JAUCIMILUINHE
(MOmymI0), MpaKTUKE BKIIOYAIOTCS OLIGHOYHBIE CPEICTBA JJISl MPOBEACHHS TEKYIIEr0 KOHTPOJS
yCIIEBAEMOCTH O0YUaIOLIUXCSL.

3agauamu OOC aBiagroTCA:

— OLEHKa JOCTM)KEHMH OOyyaroluxcsl B MPOLECcCe U3YyYEHUS JUCLUUIUIMHBI (MOAYJIA) WIN
MIPOXOXKICHHUSI TPAKTUKH;

— obecrieyeHre COOTBETCTBUS Pe3yJIbTaTOB 00yUeHHs 3ajauaM OyayIiei mpodeccnoHanbHOMI
JeSITeTLHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX ¥ BHEAPEHHE MHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3zoBaTeNbHBII Mpoliecc;

— CaMOIIOJIFOTOBKA U CAMOKOHTPOJIb O0yYarOIIMXCs B IIPOLIECCE 00yUESHUSI.

@DOH/JI OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIFOUEBBIX MPHUHIIMIIOB OICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3PPEKTUBHOCTD.

Jlns ouleHKH YpOBHS C(OPMHUPOBAHHOCTH KOMIIETEHLUH HCIOIb3YeTCsl TPEeXypOBHEBas
CUCTEMA:

— MUHHMMAJIbHBIM YpOBEHb OCBOEHUS, 00513aTeNIbHBIHN JJ1s1 BCEX 00YyUYaIOLIMXCs 10 3aBEPILICHUI0
ocBoenust OIIOII; naet obiiee nmpeacTaBiIeHUE O BUJIE EATEILHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GYHKLIMOHUPOBAHUS 00BEKTOB MPO(ECCHOHATBHON JeSTETbHOCTH, METOJIOB M aITOPUTMOB PEIICHUS
NPaKTUYECKHX 3a/1a4;

— 0a30BBIi  ypOBEHb OCBOEHHUS, MPEBBIIICHHE MHHUMAIbHBIX  XapaKTEPHUCTUK
c(OPMHPOBAHHOCTH  KOMIIETCHIIMH; TIO3BOJIIET  peIlaTh THUIIOBBIE  3a/a4d, TNPUHUMATH
npodeccCHOHaNbHBIE W YIPABICHYECKUE PEIICHHs] M0 W3BECTHBIM alrOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKHUH YpOBEHb OCBOCHHS, MAaKCHMalIbHO BO3MOKHAs BBIPAKEHHOCTh XapaKTEPHUCTUK
KOMITETEHIIHIA; ITPeIIoJaraeT rTOTOBHOCTh PEIIaTh MPAKTUIECKUE 331a4H MTOBBIIIICHHONW CI0KHOCTH,
HETHUIIOBBIE 3aJa4d, MPUHUMATh MPO(EecCHOHANBHBIE M YIPABICHYECKUE DPEIICHUS B YCIOBHUSIX
HETIOJTHOM  OTPENIENIEHHOCTH, TIPU  HEJAOCTATOYHOM  JIOKYyMEHTAJhbHOM, HOPMAaTHBHOM U
METOAMYECKOM 00ECTICYCHHH.



2. IlepevyeHb KOMIIETEHIMI C YKa3aHHEM 3TanoB ux GopMupoOBaHMS.

JucuummmHa « XUMUsS» y9acTBYeT B JOPMUPOBAHUN KOMIICTCHITHH:
OIIK-1. CriocoGeH mpuMeHSTh €CTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIE 3HAHUS, METO/IbI
MaTEeMaTHYECKOTO aHAIIM3a U MOJICTHUPOBAHUS B IPO(DECCUOHATBLHOM e TEILHOCTH.

IToxka3zaresn OLEHUBAHUSA KOMIECTCHIUHA, KPUTEPUH OLCHKHU

IIporpaMmma KOHTPOJILHO-OLEHOYHBIX MEPONIPUATHH — 32049HasA (hopMa 00ydeHUs

Kon
HaumenoBanue HHHKATOp
OOBEKT KOHTPOJIA a Hammenosanne
KOHTPOJIbHO-
Ne Kypce OLEHOMHOTO (moHsITHE/TEM/paA3 e u T. 1. OCTHKEH OIICHOYHOTO CPENICTBA
JUCLIATUIAHBI) us (popma nmposenenHus*)
MEpPONPUATHS
KOMIIETEHI]
uu
Kypc 2, ycraHoBouYHAas ceccust
1 ) Texymuit 1.1 OcHoBHBIE 3aKOHBI XUMHH. ['a30BBIE OIK-1.7 KomnoksiyM (ycTHo)
KOHTPOJIb 3aKOHBI
2.1 CrpoeHue aTomMa U IepHOAUYIECKHE
CBOMCTBA 31eMeHTOB. llepuoanueckuit
Texympii 3aKOH. DKBHBAJICHT U MOJISIpHAs Macca Otuer o
2 2 KOHTPOIE 9KBHUBAJICHTA. OcHoBnble | OIIK-1.7 nabopaTOpHEIM
XapaKTEPUCTUKH  3JIEMEHTOB. Buipl paboTaM (TMCEMEHHO)
XMMHUYECKOH CBA3M B PA3IIMYHBIX THIIAX
COEIMHEHUI.
4.1 OKHCITUTENBHO-
BOCCTaHOBUTEIbHBIE peaxnu.
DONEeKTPOXUMHUYECKHE  TPOLECCH B
rajJbBaHUYECKHIX JJIeMEHTaX.
Texymuit I'anpBann9eckue 3JIEMEHTHI, Ortuer o
3 2 KOHTPOJTD aKKyMyJISITOpBI, Hcmonas3oBanue Ha | OIIK-1.7 1a00paTOPHBIM
KEJIE3HOJOPOKHOM TpaHCIOPTE. paboTtam (ITUCHMEHHO)
DNEeKTPOIH3. Karonnoe
BOCCTAaHOBJICHHUE " aHO/HOE
OKHCJICHHE. DIICKTPOJIN3 C aKTHBHBIM H
WHEPTHBIM aHooM. 3akoHbl Dapajes.
6.1 Teopust 3MEKTPOIUTHYECKOMN
o Jnuccounanuu. Bonopoansrit OtueT 1o
Texymumii N
4 2 KOHTPOIE nokaszarenb. ['uaponus comneil. OIIK-1.7 nabopaToOpHBIM
OnexTponu3 coneif. XapakTepucTHuKa paboTtaM (ITMCHMEHHO)
cpezibl pacTBOPOB. ['uaponamn3 coseil.
7.1 Koppo3ust METaJJIOB | 3aIlKTa OT
N Koppo3uu. TOIIMBHBIE AJIEMEHTHI.
Texymuii
5 2 KOHTPOJID Bonopoanas suepretuka. IIponecchl Komnoksuym (ycTHO)
KOPPO3HUH M METOBI OOPHOEI C
KOPPO3HEH.
6 ) Texymmmii Pasnen 1-8 Kontponsuas pabora
KOHTpPOJb (TMCHMEHHO)
Texymuii TectupoBanue
7 2 Pasznen 1-8 (KOMIIBIOTEpHBIE
KOHTpPOJb
TEXHOJIOTHH)
Pasznen 1. OcHOBHBIE 3aKOHBI XUMHU
Pazgen 2. CtpoeHue BeliecTsa. CobecenoBanue
IIpomexyrounass | Pasmen 3. DHepreTruka XUMHUYECKUX (yctHO)
8 2 aTTecTanus — ImpeBpaleHnid. XuMudeckas KUHETHKA OIIK-1.7 TectupoBanue
3a4er Y paBHOBECHE. (KOMIIBIOTEpHBIE
Pazgen 4. OxuciaurensHo- TEXHOJIOTHH)
BOCCTAHOBUTEIIbHBIC PEAKIINH.




Pa3nen 5. OnexrpoxuMuyeckue
CHCTEMBI: TaTbBaHMYECKUE JIIEMEHTHI.
SJC.

Pazpen 6. Dnexrponus coneit.

Paznen 7. Koppo3us meTanmios.
MeTob! 3aIUTEI OT KOPPO3UH.
Pazgen 8. Xumus noaumepos.

*d)opMa MMPOBCACHUA KOHTPOJIbHO-OLCHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOTHH.

Onucanue nokasarteseil 1 KpuTepueB OLIEHUBAHUA KOMIIETEH M
HA Pa3JIMYHbIX 3Tanax ux popmupoBanus. OnucaHue MIKaJI OLeHUBAHUSA

KoHTponp kauecTBa OCBOCHHUS MUCHUIUIMHBI/TPOXOXACHUS TPAKTUKH BKIOYAeT B ceOs
TEeKYIIMA KOHTPOJb YCHEBAEMOCTH U NPOMEXKYTOUHYIO arTecTanuio. TeKyluil KOHTPOIb
YCIIEBAEMOCTH M MPOMEKYTOUYHAsI aTTECTAIMsI 00YYaIOIIMXCsl MPOBOASATCS B IEJSIX YCTaHOBJICHUS
COOTBETCTBUS IOCTHXKEHUHN 00YJaIOIINXCS MOATAMHBIM TPeOOBaHUSAM 00pa30BaTEIbHOMN MPOTrPAMMBI
K pe3yJbTaTaMm 00y4deHus ¥ POPMHUPOBAHUS KOMIICTCHIIUN.

Texymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJ CHCTEMAaTHYECKOW MPOBEPKU 3HAHUH,
YMEHUMN, HABBIKOB OOYyYalOIIMXCSA. 3ajadya TEKYIIErOo KOHTPOJS — OINEpPaTUBHOE U PETyJSIpHOE
yrpaBieHHe Y4eOHOM NesTeNbHOCTHIO 00YYarOINXCs HA OCHOBE 0OpATHOU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbrathl olleHUBaHUS YYUTHIBAIOTCSA B BUJIE CPEIHEH OLICHKHU MPH MIPOBEICHUH MPOMEKYTOUHOM
aTTeCTallUU.

J1i1st orieHMBaHMs PE3yIbTATOB 00YUYEHUS UCIIOJIB3YETCS YEThIPEeX0aITbHAS IITKAJA: «OTIIMYHOY,
«XOpOIILIOY», «YIOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHLHO» U JABYXOaUIbHAS IIKAJA: «3aUTEHOY,
«HE 3a4TCHOY.

[lepedyeHb OLIEHOYHBIX CPEJICTB, UCIIOIB3YEMBIX JJISI OEHUBAHMS KOMIETEHIIMN Ha pPa3JIMYHBIX
sTanax ux (OPMUPOBAHMS, a TAK K€ KpaTKasl XapaKTEPUCTHUKA STUX CPEJICTB MPUBEICHBI B TAOIHUIIE.

HanmeHnoBanue IIpencraBnenue
Ne OLIEHOYHOT'O Kpartkas xapakTepucTrKa OLIEHOYHOTO CPEICTBA OLIEHOYHOI'0
cpescTBa cpencta B POC

CpencTBO MPOBEPKH YMEHUI MPUMEHSTD ITOTy4YeHHBIE 3HAHUS
JUIA peILIeHHs 3aJad OIpeAeNIeHHOT0 Tuma Mo Teme win | KoMmImiekTs!

KontponbHas 5

1| pasora (KP) pasneny. KOHTPOJIbHBIX 3a1aHHi

P MoskeT GbITh MCIOIB30BAHO Ul OLEHKH 3HAHHMII M yMEHHii | I10 TEMam AMCUHILIAHBI
00y4Jarmuxcs

CpencTBO KOHTPOJIS YCBOGHUS y4eOHOro MaTepHaja TEMBI,
paszena wid pa3fesioB AUCIUILTHHEBI, OPTaHU30BaHHOE Kak

Bompocs! o
yueOHOe 3aHATHE B BHJE coOeceOBaHMs NMpENoaaBaTeis C

2 | Konnoksuym TeMam/paszzenam
00yYaroIUMUCS.
. JCLHILIAHEI
MoskeT OBITh HUCIHOJIE30BAHO  JJIS OLIEHKHM  3HAHMK
o0yJaromuxcs

CpeHCTBO, IMO3BOJIAKONIEC OLCHUTH YMCHHC 06yqa}0mer0051
IIHUCBMCHHO nusjaraTb CYTb IIOCTaBJICHHOM 3aJga4du,
CaMOCTOATEIbHO NPUMCHATH CTAHAAPTHBIC MCTOIBI PCHICHUA

Otuer o . . Tewmsl 1abopaTOpPHBIX
MOCTABJICHHON 3aJaud C WCIOJb30BAaHUEM HMMEIOIIEHCs
3 | mabopaTopHBIM . pabot u TpeGoBaHUS K
nabopatopHoit  0a3bl, MPOBOJAWTH AHANU3 IOJYYCHHOTO
pabotam WX 3aInuTe

pe3ynbTarta paboThI.

MoskeT OBITh MCITOJIB30BAHO JJIA OLICHKU yMCHHﬁ, HaBBIKOB
1 (WIM) OIBITA JIEITETFHOCTH 00yJaromuxcs

CucteMa CTaHAAPTU3UPOBAHHBIX 3aJlaHUM, TTO3BOJISIOIIAS
ABTOMAaTH3HPOBATh MPOLENYPY U3MEPEHHs yPOBHS 3HAHHUH H
4 | TectupoBaHue yMEHHI 00ydaromerocs.
MoxeTr OBITh HCIOJIB30BaHO ISl OIIEHKM 3HAHWH, YMEHHH,
HaBBIKOB M (WJIM) ONBITA AESITEIBHOCTH 00YYaIOMINXCS
CpencTBo, MO3BOIAIOIIEE OLICHUTh 3HAHUS, yMEHUS, HAaBBIKOB U | Ilepeuenn
(uM) ombITa ESITENEHOCTH 00YYaIOIEerocs Mo JUCIUILIMHE. TEOPETUYECKHUX

TumnoBsie TECTOBBIE
3aaHUs

5 | 3auer




MoskeT OBITh WCIOJIE30BAHO I OLICHKW 3HAHWW, YMEHHIA, | BOIPOCOB H

HaBBIKOB U (MJIN) OTIBITA ACATEIHHOCTH O0YJarOIIIXCs MPAKTHICCKUX 3aaHUH
TumoBsie TECTOBBIC
3aJaHUs

Kpurepun u mkaJjbl olleHUBAHUS KOMIIETeHIUI B pe3yJibTaTe U3yYeHHUs JUCHUIITTHHbI/
NPHU NPOX0kK/AEHNH NPAKTUKHU NPU NMPOBEIeHUN MPOMEKYTOYHON aTTeCTAlUH
B opme 3ayera. llIkana oneHUBaHUS YPOBHS 0CBOEHHSI KOMIIETEH M

IIxamns YpoBeHb
OLICHUBAHMS Kputepuu onienuBanus OCBOEHUS
KOMIIETEHIUU
OOyuaronuiicss TPaBWIBHO OTBETHJI HA TCOPETUYCCKHEC BOIPOCHL.
[Noka3zay OTIUYHBIC 3HAHUS B paMKax ydeOHOro MaTepuana. [IpaBUiIbHO
BBIMOJHWI TNpakTudyeckue 3anaHusd. [lokazan OTIMYHBIE YMEHHA M Bhicokuii
BJIaJICHUSI HABBIKAMU MPUMEHEHHUS MOJIYYEHHBIX 3HAaHUNW U YMEHUN NpH
pelleHnH 3amad4 B paMKkax ydeOHoro marepmana. OTBETHI Ha Bce
JIOTIOJIHATENbHBIE BOPOCHI
OOyuarommiics ¢  HEOONBIIMMH  HETOYHOCTSIMH  OTBETWI  Ha
TeopeTHdecKue Bopockl. [loka3an xopoiue 3HaHUS B paMKax yaeOHOTO
Matepuana. C HEOOIBIIUMH HETOYHOCTSMH BBHIITONHUI MPAKTHYCCKHIE TN
«3a4TECHO» 3aaanus. [lokazan xopolire yMeHus U BlIaJICeHUs] HABBIKAMU IPUMEHEHHU S

MOJyYCHHBIX 3HAHUN ¥ YMCHUU MPH PEIICHHUH 33][ad B paMKaX y4eOHOro
Matepuana. OTBETHI Ha OOJIBIIIMHCTBO JAOMOJIHUTEILHBIX BOIPOCOB

OOyyaromuicsi ¢ CYIIECTBEHHBIMH HETOYHOCTSMH OTBETHJ Ha
TeopeTHdecKre BONPOCHL. [loka3an yHOBIETBOpUTENbHBIC 3HAHUSA B
pamkax yueOHoro wmarepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBIMOJIHWJI TIPaKTHYecKHe 3amaHus. [lokaszanm ymoOBIETBOPUTEIHHbIC
YMEHHS M BIAJCHHUS HABBIKAMU HMPUMEHEHMs MOIYYEHHBIX 3HAHUA U
YMEHUH IIpU PeIIeHNH 33/1a4 B paMKax ydyeOHoro Matepuana. JlomycTumn
MHOTO HETOYHOCTEH IIPH OTBETE HA JONOIHHUTENIBHBIE BOIIPOCHI

MuHuManbHBINA

«HEC 3a4YTCHO»

OOyywaromuiicss TpH OTBETE HA TEOPETHUECKHE BONPOCH M IpH
BBITIOJTHEHUN MPaKTHYECKNX 3aaHuH MPOJIEMOHCTPUPOBAT
HEJIOCTaTOYHbIH ypOBEHb 3HAaHMH M YMEHWH INpH pEIIeHHH 33/1a4 B
paMkax ydeOHoro Marepuayia. [Ipu oTBeTax Ha JOMOJHHUTEIbHBIC
BOTIPOCHI OBUIO IOMYIIEHO MHOXECTBO HENPABMIIBHBIX OTBETOB

Komnerenmus
He chopMupoBaHa

Kpurtepuu u mkana oneHUBaHUs TeCTOBBIX 3a/IaHMIl TPU NPOMEKYTOYHON aTTeCTALUM

B (popme 3ayera

[ITkana oueHNUBaHUs Kpurepuu ouenuBanus

«BavYTCHO»

MPOXOKACHUU TECTUPOBAHU S

OO6yu4atomruiicst BepHO oTBeTIII HA 70 % 1 O0JIee TECTOBBIX 3aJaHHUN IPU

«HEC 3a4YTCHO»

MPOXOKJACHUU TECTUPOBAHU S

OO0yJaroniuiicss BEpHO OTBETIII Ha 69 % M MEHee TECTOBBIX 3a/IaHUM MpH

KpuTtepuu u mKaabl olleHUBaHUS Pe3yJIbTATOB 00yUYeHHUsI IPH NPOBeIeHN U

TEKYLIEro KOHTPOJIA YCII€EBACEMOCTH

Otuer no J1a60paTOPHBLIM padoTam

Onenka Kpurepuii onenku

JlabopatoprHass  paboTa  BBIIIOJHEHA

B 0003Ha4YEHHBIN

«OTIHUYIHO»

«3a4YTCHO»

NpenojaBaTelIeM CpOK, B IOJHOM O0beMe ¢ COOJI0ACHHEM
HeoOxoaMMoH TocienoBaTenabHocTH. OOydarommiicst pabGoran
MOJHOCTBIO  CaMOCTOSTENBHO; IIOKa3aJl HEeOOXOAMMBIE I
NpOBeIeHUsT PabOThl TEOPETHYECKHE 3HAHUS, IPAKTHYECKUE
yMeHHUs W HaBblkH. PaboTa (oTder) odopmiieHa akKypaTHO, B
HanOoJee ONTUMAIBHOM JIJIs1 PUKCAITUU PE3YIIBTaTOB opMe




«XOPOIIO)

«YAOBJICTBOPUTCIILHO»

JlabopatopHass ~ paboTa  BBINOJHEHA B  O0OO3HAYCHHBIN
[PeroJaBaTeieM CPOK, B MOJHOM 00BbEME U CaMOCTOSTENBHO.
JlorymieHbl OTKJIOHEHHSI OT HEOOXOAUMOM MOCIIeIOBAaTEIbHOCTH
BBINIOJIHE-HUS, HE BIHAIOIINE HA IPABHIBHOCTE KOHEYHOT'O
pesynprata. PaboTa mokasplBaeT 3HaHHE ~OOYYAIOIIMMCS
OCHOBHOT'O TEOPETHYECKOT0 MaTepHaia U OBJIAJICHUEC YMEHHAMH,
HEOOXOIMMBIMHU JUI CaAMOCTOSTENIBHOTO BBITOJIHEHUS pabGOTHL.
JonymeHsl He-TOYHOCTH M HEOPEeXHOCTh B  O(QOPMICHHH
pe3ysIbTaToB padoTHI (0TYETA)

JlaGopaTopHast paboTa BBINOJIHEHA C 33JCP>KKOH, MUCbMEHHBIN
otdyer ¢ Hemoueramu. JlaGopaTopHast paOOTa BBINOJHSAETCS M
odopmisiercss oOydaromuMcs TpH TTOCTOpOHHEH mnomomm. Ha
BBINOJIHEHNE paboThl 3aTpaunBaercsi MHOro BpemeHH. OOy-
YaroIuiics MOKa3bIBaeT 3HAHHsI TEOPETUYECKOro MaTepHuaia, HO
WCTBITHIBACT 3aTPyAHEHHE IIPH CAMOCTOSTENBHONH paboTe ¢
HMCTOYHUKAMU 3HAHHUHU U IPHOOpaMu

«HEYOOBJICTBOPUTEIILHO»

JlabopatopHast paboTa HE BEHINOJNHEHA, MMCHMEHHBIA OTYET HE
MIPECTaBIICH.

Pesynbrathl, momydeHHbIE 00YYarOIINMCSI He TI03BOIIIOT CIeTIaTh
MPaBUIBHBIX ~ BBEIBOJOB W  IONHOCTBIO  PAacXOAATCS  C
MOCTaBICHHOW  Tenmblo.  [loka3piBaeTcs  IDIOXOe  3HAHHE
TEOPETHYECKOTO0 Marepuajla U OTCYTCTBHE HEOOXOIUMBIX
YMEHHUH.

Jlabopatopnas paboTa He BBINIOJNHEHa, Yy  YydJallerocs
OTCYTCTBYIOT HeO6XOI[I/IMI)Ie AJIsL MpoBEACHUA pa6OTI)I
TCOPCTUYCCKHUC 3HAHU A, MTPAKTUICCKNUC YMCHUA U HAaBbIKU

«HEC3a4YTCHO»

KosutokBuym

OrueHka

Kpurepuii onienku

«OTIIUYIHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

I'mybokoe W TpOYHOE YCBOGHHE MPOTPAMMHOTO MaTepHaa.
[lonuble, mocnenoBaTeNnbHblE, TPAMOTHBIE U JIOTHYECKU
u3JaraeMble OTBETHI MPY BUIOM3MEHEHUH 3a1anns. O0yJarommiics
CBOOOZHO CMpaBisieTCsl € TOCTaBJICHHBIMH 3aJadaMH, MOXET
000CHOBAaTh TPUHATHIE PEIICHUS, JEMOHCTPUPYET BIAJCHHE
pPa3HOCTOPOHHUMHM  HaBbIKAMHM UM T[PUEMaMH  BBINOJHEHUSA
MPAKTUYECKUX 3aJaHUI

3HaHME NPOrPaMMHOTO Marepuanga, TPaMOTHOE W3JI0KEHHe, Oe3
CYIIECTBEHHBIX HETOYHOCTEHl B OTBETE Ha BOMNPOC, NMPAaBUIBHOE
IIPUMEHEHNE TEOPETHYECKUX 3HAHWH, BIIaJeHHE HEOOXOIMMBIMHU
HaBBIKAMH TIPH BHIIIOJTHEHUH IPAKTHYECKHUX 3a/1a4

«3BavYTCHO»

YcBoeHHE OCHOBHOIO Marepuaja, NpU OTBETE JOMYCKAIOTCA
HETOYHOCTH, TIIpU  OTBETE€  HEJOCTaTOYHO  IPABUIIbHBIC
(hOpMYIHPOBKH, HApYIICHUE MOCICAOBATCILHOCTH B W3JI0KCHUH
NpOTPaMMHOIO0  MaTepuasa, 3aTPyJHEHHs B  BBINOJHEHUU
TIPaKTUYECKUX 3aJJaHuM

«CHEYIOBJIETBOPUTEIBHO)

Cnaboe 3HaHHME TPOTPAMMHOTO MaTepuana, He OBUIO MOMBITKU
BBIIIOJIHUTH 3a/1aHUC

CHE3AYTCHO»

KonTpoJsbsHas padora

OneHka Kpurepuii onenku
OOy4aromuiicsi TOJHOCTHIO M NPABHJIBHO BBHINIOJIHWII 3aJlaHHE KOHTPOJILHOM pPaboTEHI.
COTIIHOY [Mokazan ominMuHBIE 3HAHWA M YMEHHMS B paMKax YCBOEGHHOTO y4eOHOTo Mmarepuala.
KonrponbHas pabota odopmieHa akKypaTHO M B COOTBETCTBHUH C HPEIbSBISICMBIMU
TpeOOBaHUSIMH
OOyyaronuiicst BBIIOJIHIII 33/1aHHE KOHTPOJILHOM paboThl ¢ HEOOJIBIIMMH HETOYHOCTSIMH.
«XOpOLIO) [Tokazan xopoume 3HaHUS U yMEHHS B paMKaxX YCBOGHHOro yyeOHoro marepuana. EcTb

HEJIOCTaTKU B 0()OPMIICHHH KOHTPOJIBbHON paboThl

«YHOBJICTBOPUTCIILHO»

OOyuaronuiicss BBIMOJHWI 3aJlaHHE KOHTPOJNBHOW padOThl C  CYIIECTBCHHBIMH
HeTOYHOCTAMH. [10Ka3an yoBIeTBOpUTENBHBIC 3HAHUS 1 YMEHHS B PaMKaxX YCBOCHHOTO
yaeOHOoro Marepuasia. KadecTBo odopmileHHS KOHTPOJIEHOH  paboThl  MMeEeT
HEJIOCTATOYHbIN YPOBEHb




OGy‘IaIOHIPIﬁCﬂ HC IOJIHOCTBHIO BBIIIOJIHHUII 3aJaHUs KOHTpOJ’IBHOﬁ pa6OTLI, npu 35TOM

«HCYAOBJICTBOPUTCIBLHO» o o o
TIPOSIBMUII HEAOCTATOYHBIM YPOBEHb 3HAHNN U YMCHUU

Kpurepun u mkaJjia oneHUBaHHUs TECTOB M0 pa3jejam

[IIxana oneHUBaHUS Kpurepun onieHnBanust
OOyuaromuiicst BepHo otBeTHn Ha 90 — 100 % TtecToBBIX
3aJaHU{ TIPU IPOXOXKICHIH TECTHPOBAHS
OOyuaromuiicst BepHO oTBeTHn Ha 80 — 89 % TecToBBIX
3aJJaHUi TIPU MPOXOKICHUH TECTUPOBAHHUS
OOyuatonmuiics BepHO oTBeTHA Ha 70 — 79 % TecTOBBIX
3aJJaHU TIPU MPOXOXKICHUH TECTUPOBAHUS
OOyJaroniuiicss BEpHO OTBETWI Ha 69 % M MEHEe TECTOBBIX
3aJJaHUi TIPU MPOXOKICHUH TECTUPOBAHHUS

«OTIIHYHO»

«XOopomo» «3a4YTCHO»

«YAOBJICTBOPUTCIILHO»

«HEC YAOBJICTBOPUTCIILHO» «HC 3a4YTCHO»

3. TunoBbie KOHTPOJIbHBbIE 3aJAHNSI MJIM HHbIE MaTePHAJIbl, HEO0X0AMMbIe
JJIS1 OLEHKH 3HAHMI, yMEHHM i, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yIluX 3Tanbl GopMUpoOBaHUSA KOMIIETCHIUN
B Ipolecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPAMMBI

3.1 Tembl J1a60paTOPHBIX padOT ¥ TPeOOBAHMSA K HX 3alIUTe

Metoaudeckiue yKazaHHs K JIaDopaTOpHBIM pabOoTaM BBUIOKEHBI B  DIIEKTPOHHOU
nHpopmanmonHo-o6pazoBatenbHOM cpene Upl YIIC, noctymHoi o0ydaromiemMycs 4epe3 ero TuIHbIN
KaOWHET.

Huxe npuBesieHs! Bce TEMBI JIaOOPAaTOPHBIX padOT U TpeOoBaHUS K 0(OPMIIEHHUIO OTYETA.

Tema nmaGopaTtopHoit paboTel Nel: «OnpezneneHne MOJISIPHONH Macchl SKBHBAJICHTa MeTalta Mg
METOJOM BBITCCHCHUA BOAOPOAA».

Tema naboparopnoit pabotsr No2: «Peakiuu B pacTBOpax 3JIEKTPOIUTOBY.

Tema nabopaTopHoit padoTbl Ne3: «Turmsl cosneit mo OTHOIIEHUIO K TUAPoIu3y. [logaBnenne
ruaponuza. CriocoOsl onpeaeneHust pH».

Tema maGopatopuoit paboTel Ned: «OmpeneneHue KECTKOCTH BOABI TUTPUMETPHUUECKUM
METOJIOM aHaJIH3ay.

Tema naGopatopHoit pabotel No5: «Ompenenenue TETUIOBBIX A(H(PEKTOB MPOIECCOB
pPacTBOPECHHSI.

Tema maGoparopHoit padboTel Ne6: «M3yueHre BIUSHUAS Ha CKOPOCTh PEaKIIMU KOHIIEHTPAIUU
U TeMIIepaTyphl».

Tema nmabopatopuoit paboTel Ne7: «3yueHne BIUSHHS KOHIIEHTPAIIMU W TEMIIEpaTyphl Ha
CMEIIeHNE XUMHYECKOTO PABHOBECHUS».

Tema mabGoparopHoit pabGoTrei  Ne8: «lloBegeHme BemIECTB B OKUCIUTEIHHO-
BOCCTaHOBHUTENBHBIX MTPOIIECCaX).

Tema mabopatopHoit paboTsr No9: «3ydeHune nporeccoB AMEKTPOIIN3a BOJTHBIX PACTBOPOB C
pPacTBOPUMBIM U HEPACTBOPUMBIM aHOJOM.

Tema maGoparopHoit pabotrel NelO: «Koppo3noHHBIE MPOIECCHL. 3alUTa METAIOB OT
KOPPO3HM».

Tema nabopaTopHoit padoTel Nel1: «Ilonyuenne u n3ydeHne CBOMCTB MM TATICBON CMOJIBI.
OTBepkeHUE AMOKCUTHOW CMOJIBI.

3amura 1abopaTopHBIX paboT 3aKJII0YAeTCsl B BBHIOJHEHUU M MOCIENYIOMEM 0(hOpMIICHUH
OTYETOB 10 JIAOOPATOPHBIM paboTam, ClIeays] METOANYECKUM YKa3aHUAM K HUM.
TpeboBanust k 0opopMIICHHIO OTUETa




Otuer no naboparopHoit padote ohopMisieTcss B OTACTBHBIX TETpausix (Ui J1abopaTOPHBIX
paboT), KOTOPBIN TOJIKEH COJIEPHKATh:

- Ha3BaHUE paboTHI;

- 11eJIb paboTHI;

- IpuOOPHI U PEAKTHBHI;

- Ha3BaHUE OIBITOB;

- HaOJII0ICHHUSI, TTIOSICHEHUS K HUM (TJIe HA0);

- pacueTHble (hOPMYJIbl C BBOJUMBIMH B HUX BEIMYMHAMU (T1€ HAZO);

- IOCTpOCHHE rpapuuecKux 3aBUcUMoOcCTel (TIe Hao);

- YPaBHEHUsI PEaKIIHii:

- u1st UOP (noHHO-0OMEHHBIE PEAKIH), YPABHEHUS B MOJIEKYJISIPHOM U HOHHOM BUJIE;

- w1st OBP (okucnuTenbHO-BOCCTAaHOBUTEIbHbIE PEaKIUil), ypaBHEHUS B MOJIEKYJISIPHOM BUJIE
¥ HOHHO-3JICKTPOHHBIN OajlaHC K HEMY;

- JUIsL IPOLIECCOB AJIEKTPOJIM3a U FINEKTPOXMMHUUYECKON KOPPO3UH, YPABHEHUS, IPOTEKAIOLIHE
Ha 2JIEKTPOJIaX, C MOCIEAYIOINM CYMMapHbIM K HUM U JIp.

- CBOJIHas UTOroBas Tabnuua (Tae Hajo);

- BBIBOJI, B KOTOPOM JIOJKHBI OBITH OTPaXKEHBI PE3YIIbTAaThl H3MEPEHHIA, OIIMOKHU, 00BSICHEHHE
HOJY4EHHBIM pe3yibTaTaM U HaOro1aeMbIM 3 dexTam.

OTuer caaercsi Ha MPOBEPKY MPEOIABATEINIO, €CIIH MOCIE POBEPKH NUMEIOTCS 3aMEUaHus X
HE00X0/IMMO MCIIPABUTH, pab0OTa CUMTAETCS 3aLIUILEHHON TOJIBKO B Cllyyae OTCYTCTBHS 3aMEUaHUM
K OTYETY 110 HEM.

3.2 [lepeyeHb TeOpeTHYECKNX BONPOCOB K KOJUIOKBUYMY

TeMbl, 10 KOTOPBIM MPETYCMOTPEHBI KOJUIOKBUYMBI pabodell IporpaMMOi TUCIIATUTHHBL:

1.1 OcHOBHBIE 3aKOHBI XUMUU. ['a30BbIC 3aKOHBI

1. 3akoH coxpaHneHus maccbl. CyIIHOCTb 3aKOHa.

2. B3aumocBsI3b MEX1y Maccoil ¥ SHEpruel XUMUYECKUX MPOLIECCOB.

3. 3aKkOH MOCTOSIHCTBA cocTaBa. Bcerjga M BBINOJHSETCA 3aKOH IMOCTOSHCTBA cOCTaBa?
bepronnuael. JJanbTOHUIBL.

4. TlonaTHs: MOJIb, MOJISIPHASI Macca.

5. TloHsATHA: 3KBUBAIEHT, (PAKTOpP SKBUBAJIEHTHOCTH, SKBUBAJIECHTHBIM 00beM. Kak oHu
ONpeNeNsTCs?

6. 3aKOH PKBUBAJICHTOB M €70 MAaTEMaTHYECKOE BhIPAKEHUE.

7. Kak onpeneianTs MOJSIPHYIO MacCy SKBHUBAJIEHTa MPOCTOTO BEUIECTBA, OKCUA, KUCIOTHI,
OCHOBaHUA U COJn?

8. 3akoH ABOrajipo u €ro cleJCTBUE.

9. HopmanbHble yCoBHS.

10. Kak mepeBecTH 00bEM 3aHMMaeMbIii Ta30M TpPH YCIOBHSIX OMNBITA K HOPMAaTbHBIM
ycinoBusaM? O0beTMHEHHBIN Ta30BbIN 3aKOH.

11. Kak ompemenuth Maccy ra3o00pa3HOr0 BEIIECTBA IPHU YCIOBUSAX OKCIEPUMEHTa?
VYpaBuenue Menneneepa-Knaneiipona.

12. CoBpeMeHHasi MOJIENb CTPOCHHUS aToMa.

13. U3zotonsl. U306apel. 130TOHBI.

14. KBanToBsle uncia. UTo nMoka3pIBaloT, KAKME 3HAYECHUS IPUHUMAIOT?

15. IIpaBuna 3aroHEHUs JJIEKTPOHAMH SHEPTETHUECKUX YPOBHEW M ITOyPOBHENU:

- MPUHLIMI MUHUMAJIN3Ma SHEPTUH;

- npuHIMN [laynum u ciieacTBUs U3 HEro;

- npaswio ['ynna;

- mpaBuiio KiieukoBCKOro.

16. laTh KpaTKyIO XapaKTEPUCTUKY CIICIYIOLIUM TUIIaM XUMUYECKOMN CBSA3U:

- KOBaJICHTHAs: MOJISIPHAs U HEMOJSpHAs; MEXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOI CBSI3U;




- HOHHAs;

- MeTajuIn4yecKasi;

- BOJIOPOJTHASI.

17. XapakTepuCTHKU CBSI3U: JUIMHA, JHEPTUSL, YTOJI CBA3H.

18. YUTo moHMMAETCs 101 HACHIIIAEMOCTbIO KOBAJIEHTHOM CBs13U? KpaTHOCTH CBSI3H.

19. Koraa o6pa3yrores 6-, T-, d- CBA3U?

20. HampaBineHHOCTh KOBaJICHTHOM CBSI3H.

21. T'ubpuamszanusi LEHTPAIbHOIO aromMa. YMETbh OINpeAeNsTh TUN THOpUAMU3AINU
[EHTPAIBLHOTO aToMa JUIsl MOJIEKyJ pasiuyHoro coctaBa (Hampumep: PbCl, HO, HoS, BF3, NHj3,
SiH4).

Tema 2.1 CTpoeHue aroma U NEpUOJAUYECKHE CBOMCTBA 31eMEHTOB. lleproanyeckuii 3aKoH.
OKBHUBAJICHT W MOJIIpHAs Macca SKBHUBaJICHTA. OCHOBHBIC XapPaKTEPUCTUKHU SJIEMEHTOB. Bubl
XUMUYECKOU CBS3U B PA3IUYHBIX TUIAX COCIUHEHUMN.

1. OOmas XapakTepuCTHKa pPacTBOpOB (OmpeaelieHHWe, Kakhe 3HAUYCHHUE HUMEIOT
TEPMOJMHAMHYECKHUE BEJTUYHUHBI IPU TIOJTYYSCHUH PACTBOPOB).

2. Kitaccudukanust pacTBOPOB 110 arperaTHOMY COCTOSTHUIO.

3. Knaccudukanusi pacTBOpOB MO pa3Mepy YacTHIl PACTBOPEHHOI'O BEIIECTBA (AUCIIEPCHbBIE
CHUCTEMBI, UX BUJIBI).

4. Konuentpauus pactBopoB. CrnocoObl BBIpRXEHHUS KOHILEHTPALUUWA PacTBOPOB
(TeXHUYECKHE U AaHAIUTUYECKUE).

5. Bropoii 3akoH Payns (3amep3anue u KunieHHe pacTBOPOB).

6. UeMy paBHO MOHHOE ITpoU3BeAeHNE BOAbI pu ¢ = 20 °C?

7. Bomopoausiii mokazarens (pH). UTo mokaspiBaeT, Kak ompeesieTcs.

8. naukaTopsl.

9. Bydepnbie pacTBOpHI.

10. T'uaponus comneit. TUMBI coyeit MO OTHOIIEHUIO K THIPOJIU3Y.

11. CriocoOs! o1aBIEHUS THAPOIIH3A.

12. OcHOBHBIE TIOJIOKEHUST TEOPUU IIEKTPOIUTUUECKOMN AUCCOIMAIIIH.

13. Crenens auccounanuu. YTo mokas3bIBaeT, OT YETO 3aBUCUT?

14. Koncranra qucconuaruu. Kak onpeaensercst 1 OT 4ero 3aBUCHUT?

15. 3akon pazbaBnenus OcBanpa.

16. PacTBOpBI CHIIBHBIX 3JEKTPOIUTOB. 11X 0COOEHHOCTB.

17. onHo-00MeHHbIH peakiinu. OOpaTUMbIe U HEOOpAaTUMBIE.

18. Hanuure, Kakux MOHOB JIEJAIOT BOJY KECTKOU?

19. Kak onpenensercs KecTKOCTb?

20. Buapl )KECTKOCTH ¥ METOJIBI €€ YCTPAHEHHUSI.

3.1 DOwurpomwms, sHeprus [m66ca, HATPABICHHOCTh XWUMHUYECKHUX IPOIECCOB. 3aKOHBI
TepMoaArHAMUKH. KMHETHKa XUMUYECKUX PEAKIIUH.

1. YUto n3yyaer TepMOaUHAMUKA?

2. Kakue npuHIMNHAIbHBIE BOIPOCHI PELIAeT XUMUYECKask TEPMOIUHAMUKA?

3. Yro siBisieTcss 00bEKTOM HCCIIEI0BaHUS TEPMOAMHAMUKH?

4. Yro Ttakoe cucrema? Kakue cucTeMsl CylecTBYIOT, B 3aBUCUMOCTH OT cOocTaBa’?

5. UTo moHMMArOT MOJI TEPMOJIUHAMUYECKON cucTemMoil. Kakre BUIbI CUCTEM CYIIECTBYIOT B
3aBUCHUMOCTH OT XapaKTepa BO3JIEHCTBUS C OKpYKarolen cpenon?

6. Kakumu napameTrpaMu MOKHO OMUACATh COCTOSTHUE TEPMOJIUHAMUYECKON CUCTEMBI?

7. Ilepeunciute OCHOBHBIE IIAPAMETPBI COCTOSHHUS.

8. Kakme cymecTByroT MpoOLECCHl, €CIM HU3MEHSATh OJWH WIA HECKOJIBKO OCHOBHBIX
[IapaMeTpOB COCTOSHUSA?

9. llepeuncnure PyHKIIMA OCHOBHBIX TTAPAMETPOB COCTOSIHUSI.




10. CdopmynupyiiTe mHepBbIii 3aKOH TEPMOJUHAMHUKHA — OJMH M3 OCHOBHBIX 3aKOHOB
€CTECTBO3HAHMSL.

11. Kakue ycinoBusi B TEpMOXUMHUU IPUHATO CUUTATh CTaHJAPTHBIMU?

12. YUto xapakTepusyeT SHTAIbIUA?

13 3axon I'ecca.

14. CnenctBus u3 3axoHa I'ecca.

15. Kakoii nporecc Ha3bIBa€TCS SK30TEPMUUECKUM, a KaKOU SHIOTEPMHUUECKUM?

16. Uto Takoe KaJIOpUUHOCTH?

17. Kak skcriepuMeHTaTbHO MOYKHO OTIPEICIUTh TeIUIOBOM A(P(PEKT XUMHUECKONW peakuu?

18. BTopoii 3aKOH TepMOJIUHAMUKH ?

19. Kakoii mporiecc Ha3bIBA€TCS CAaMOIPOU3BOJIBHBIM?

20. Yto xapakTepus3yeT SHTPOIHS?

21. Kakwme TtepMoaumHaMuueckue (YHKIHUU OIPENENAIOT HANpaBICHUE XUMHUYECKUX
MpOoIECCOB?

22. Kak no BenuuuHaM >Hepruu [ mb0ca cyauTs 0 HanmpaBJIeHUH MPOTEKAHUS XUMUYECKOTO
npouecca?

23. Kak paccuutath 3Hepruto ['ub0ca peakuun?

24. Y10 uzyvyaeTr KuHeTHUKa?

25. Kakue peakuuu Ha3bplBalOTCSI T'OMOI€HHBIMHU, a Kakue rereporeHHbiMu? Ilpusectu
MIPUMEPBHL.

26. YTo MOHUMAIOT M0J] CKOPOCTbIO XUMUYECKON peaKkuu?

27. OT kakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUECKOH peakiuuu?

28. 3aBUCHMOCTh CKOPOCTH PEAKIIUU OT KOHIIEHTPAIlMU. 3aKOH JICUCTBHUS Macc.

29. Kakoit ¢u3nyeckuil cMbICII KOHCTaHTBI ckopocTu peakiuu? OT kakux (akTopoB OHA
3aBUCHUT?

30. 3aBHMCHMOCTB CKOpOCTU peakuuu oT Temmeparypsl. llpaBuno Baut-I'odda. Teopus
aKTUBaLUKU AppeHnyca. DHeprusi akTuBauuu. CBA3b SHEPIMM AKTHBAIIMM C KOHCTAaHTOW CKOPOCTHU
peaxkuu.

31. SABnenue xaranusa. [lonoxurensHbll U oTpuLaTenbHbIA KaTanus. [Ipumepsl. [louemy
BBEJICHUE KaTAJIN3aTOPA U3MEHSIET CKOPOCTh PEAKIINH?

32. Kak peakiuu JesaTcs 10 HalpaBiIeHUIO IPOTEKaHU?

33. Uro Takoe xumuueckoe paBHOoBecue? KuHeTHueckoe M TEPMOAMHAMUYECKOE YCIIOBUS
XUMHYECKOT'O PAaBHOBECHS.

34. Kak BbIpakaeTcsi KOHCTaHTAa XHMHUYECKOTO PaBHOBECHS, M OT KakuX (DakTOpOB OHa
3aBUCHUT?

35. lpunnun Jle-1llatense.

36. @akTOpsl, BAUSIOIINE HA CMEIIEHNE PaBHOBECH. ¥ METh IT0KA3aTh HA IPUMEPAX.

Tema 4.1 OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIIMU. DICKTPOXUMUYECKIE IMPOISCCH B
TraJIbBAHMYECKMX DJeMeHTax. [ albBaHMYECKHE DJIEMEHTHI, aKKYMVISTOPhI, HCHOJb30BAaHHE Ha
JKEIIC3HOJIOPOKHOM TpaHcHopTe. DnekTpoin3. KaromgHoe BOCCTaHOBICHHE M aHOJAHOS OKHMCIICHHE.
DNEKTPONIM3 ¢ AKTUBHLIM U MHESPTHEIM aHOJ0M. 3aKoHEI Dapajes

1. YUto n3yyaer 351eKTpOoXuMus’?

2. OCHOBHBIE MOHATHUS PIEKTPOXUMHH: TPOBOJHUKH 3ekTpuyecTBa I u Il pona, anekrpoa.

3. IlonsiTue NBOWHOW 3neKTprYecKuil ciior? Korjma oH BO3HUKAET, M KaKO€ pacrpeiesieHre
3apsiIOB MOXKET UMETh?

4. Kak onpezernsercs U OT 4ero 3aBUCHUT 3JIEKTPOIHBIN noTeHuan? YpasHenne HepHera.

5. OObsICHUTE BOCCTAHOBUTEIBHYIO aKTUBHOCTh METaUIOB MO0 BenuumHe E°. Psn
CTaHJIAPTHBIX ANEKTPOIHBIX MOTECHIIUAJIOB.

6. l'anbBannueckue snemeHThl. Kak yctpoensl? Bunpl. Kakue peakuun jexaT B OCHOBE
paboTHI TATbBAHMYECKOTO JIeMeHTa?

7. BennunHa, Xapakrepusylomias padoTy ralbBaHH4eCKOro 3j1eMeHTa?




8. AKKyMyJIATOpBI, UX Ha3HauYeHue. THUIIbI aKKyMYJITOPOB.
9. B ueM 3akirodaeTcs «paszpsaka» U «3apsaaKa» akKyMyJIsITOpOB, yMETh OOBSICHUT Ha
IIpuMepe.

Tewma 7.1 Koppo3usi METaJIOB U 3allIiTa OT KOppo3uu. ToruBHbIE 3jieMeHThl. BogopoaHas
sHepreTka. [Ipoliecchbl KOPPO3UHU U METOJIbI OOPLOBI C KOPPO3HUEH.

10. Yto Takoe koppo3us?

11. Knaccudukanuss KOppO3UOHHBIX IMPOLECCOB IO YCIOBUSM MPOTEKAHUS U XapaKTepy
HOpaXEHUs?

12. Xumuueckas Koppo3usi.

13. DnexTpoxuMHuuecKas KOppo3usl.

14. Koppo3sus o AeicTBUEeM Oy ) Aar0IuX TOKOB.

15. ®akTophl, BIUSAIONINE HA CKOPOCTH Pa3pYIICHUS METAJUIOB.

16. Tlepeuncnute u 0XapakTepu3ylTe OCHOBHBIE CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH.

17. DnexTponus, ero CyluHoOCTb.

18. AHox u karox ripu 3ekTpoiun3e? Kakue mpoiieccbl Ha HUX MPOUCX0IsT?

19. DOnexkTponu3 paciiaBOB U BOJHBIX PacTBOPOB 3JIEKTPONUTOB. Kakue oTamuust Mexay
HUMHU?

20. KakoBa mocneqoBaTeIbHOCTh BOCCTAHOBUTENBHBIX IMPOIIECCOB HAa KaToje IMpHU
AJIEKTPOJIU3€E BOJHBIX PACTBOPOB DIEKTPOIUTOB?

21. KakoBbl 3aKOHOMEPHOCTH aHOJHBIX IPOLIECCOB IMPHU AIEKTPOJIU3E BOJIHBIX PACTBOPOB
AIEKTPOIUTOB? DICKTPOIHU3 C PACTBOPUMBIM aHOJIOM.

22. 3akonbl Dapanes. Boixon no Toky.

23. OCHOBHbIC HAMPABJICHUS TPUMEHEHUS AIEKTPOIN3a?

3.3 TunoBbie TeCTOBBIE 3aaHUS

TectupoBaHue MPOBOAUTCSA MO OKOHYAHUIO M B TEUYEHHE rojia MO 3aBEPUICHUI0 W3YYECHHUS
JTUCITUILIMHBI ¥ pa3zena (KOHTPOJIb/TIPOBEpKa OCTATOYHBIX 3HAHHM, YMEHUH, HABBIKOB U (MJIH) OTBITA
nesitenibHOCTH).  KommbroTepHoe TecTHpoBaHHE OOydaroluXcs MO pas3jienamM W JIUCHUIUIMHE
UCIIONIb3YETCSl TpPH MPOBEIEHUU TEKYHIEro KOHTPOJs 3HaHUM oOydaromuxcs. Pe3ynbraTsl
TECTUPOBAHUS MOTYT OBITh UCIIOJIB30BAHBI MIPH MPOBEICHUU TPOMEKYTOUHOM aTTeCTAIlUU

Tectrl popmMupyroTcst u3 PoH1a TECTOBBIX 3aIaHUI 110 AUCITUTUIHHE.

Tect (megarornyeckuii TeCT) — ATO CUCTEMA 3aJlaHUi — TECTOBBIX 3a/IaHUi BO3pacTarolleit
TPYAHOCTH, creunduueckoil Gopmsl, mo3poisiomias 3(pPEeKTUBHO HW3MEPUTh YPOBEHb 3HAHUU,
YMEHH, HAaBBIKOB ¥ (MJIH) OTIBITA JIEATETHbHOCTH 00YYarOIINXCS.

TecroBoe 3aganue (T3) — BappupyromasCcs MO 3JIEMEHTAM COACPKAHUS U MO TPYAHOCTH
€MHHIIa KOHTPOJIBHOTO MaTepHralia, MUHUMAIbHAS COCTABIISIFOIIAS €IMHHUIIA CIIOKHOTO (COCTaBHOTO)
MeAarorn4eckoro TecTa, o KOTOPOM UCIIBITYEMbIN B X0/I€ BHIIIOJTHEHUS TECTa COBEpPIIAET OTJEIbHOE
JICUCTBUE.

®ong  TecroBbiX 3amaHuii  (PT3) mno aucuMmIMHE — 3TO  COBOKYITHOCTH
CUCTEeMATHU3UPOBAHHBIX JUATHOCTUYECKUX 3a/laHuil — TecToBBIX 3amanuii (T3), paspaboTaHHBIX MO
BCEM TEMAaTHUYECKUM pazaeiaM (IUAAKTHUYECKUM €IWHUIIAM) JTUCHHUIUIMHBI  (TIPOIIEIIITNX
anpoOaIuio, SKCIEePTU3Y, PETUCTPAIIUIO U UMEIOIIUX U3BECTHBIC XapaKTEPUCTHKHU) CHEIUPUIECKON
(b opMbI, TO3BOJISIIOIIEH aBTOMATU3UPOBAThH MPOIENYPY KOHTPOJIS.

THunel TECTOBLIX 3aJJaHU:

3T3 — TtecroBoe 3amanue 3akpbiToi Gopmbl (T3 ¢ BBEIOOPOM OMHOTO WM HECKOIBKHX
MpaBUIIbHBIX OTBETOB);

OT3 — tecTtoBoe 3a1aHle OTKPHITON (OPMBI (C KOHCTPYHPYEMBIM OTBETOM: T3 ¢ KpaTKuM
pernamertupyembiM otBeToM (T3 momomHeHwus); T3 cBoOOAHOTO H3NOKEHHS (C pa3BEepHYTHIM
OTBETOM B IIPOU3BOJIBHOU (hopme)).



CTpyKTYypa TeCTOBBIX MAaTepPHUAJIOB MO JUCHHUILINHE

«XUMH D)
Xapaxrepu
p p Konuuectso
CTHKA
Tema . TECTOBBIX
WNunukatop ConepraTelbHBbIH S7I€MEHT coJieprkaren .
B cootBeTcTBUU ¢ PII]] 3aJIaHUM,
BHOTO
Tanbl T3
9JIeMEHTa
1.1 OcHOBHBIC 3aKOHBI OCHOBHBIE TIOHATHUS U 5-0T3
3HaHue
xuMuu. ['a3oBbIe OlpeIeNIeHUs 5-3T3
3aKOHBI OnpenensTh BaXKHEUTHE 5.0T3
KJIaCChl 1 HOMEHKIIATypa HencTtBus 5373
HEOPTaHMYECKUX COSTNHEHHUN
VYMeTh 1aBaTh Ha3BaHUA 5-0T3
Ymenus
HEOPraHUYECKUM COEIMHEHUSIM 5-0T3
2.1 Ctpoenue aroma u OcHOBHbIE IOHATHUSA U 5-0T3
3HaHue
NEePUOINYECKUE ONpeeNICHUs 5-3T3
CBOMWCTBA JIEMEHTOB. " 5-0T3
. Pemenue nmpaktuyecknx 3amad | [eiicTBus
[epuoanueckuii 5-3T3
3aKOH. DKBUBAJICHT U
MOJIIpHas Macca
9KBHUBAJICHTA.
OcHOBHBIE
XapaKTePUCTUKHU OrnpeneneHre BUI0B VMeHUS 5-0T3
9JIeMEHTOB. Bumibt XUMHUUYECKOH CBSI3U 5-0T3
XUMUYECKOU CBS3H B
Pa3IMIHBIX THIIAX
COEIMHEHUI.
3.1 DHTponus, OcHOBHbIE IOHATHUSA U 5-0T3
3HaHue
sHeprus ['mb6ca, OTIpeIeIICHUS 5-3T3
HaIlpaBJIEHHOCTh o 5-0T3
OIIK-1.7 3HaeT OCHOBHbIE P Pemenne nmpaktuueckux 3agad | JelictBus
XUMHUYIECKUX 5-3T3
MTOHSTHS M 3aKOHBI XUMUH,
MPOIIECCOB. 3aKOHBI
CrocoOeH 00BSACHATH
TEPMOJIMHAMHKH. Onpenenenne KHHEMaTUKH 5-0T3
CYIITHOCTh XUMHUECKHUX . YMmenus
. Kunernxa XUMHYECKHUX PEaKIIi 5-0T3
SIBJICHUN U TIPOIIECCOB N
XUMHUYECKHUX PEaKIIHid.
4.1 OkuCIUTENBHO- OCHOBHBIE TIOHATHUS U 5-0T3
3HaHue
BOCCTAHOBUTEIILHBIE OTIpeIeIICHUS 5-3T3
DEAKHIH. Pemenne npaktnyeckux 3agay | JeicTBus >-0T3
DIIEKTPOXUMHUUECKHE P 5-3T3
MIPOLIECCHI B
rajgbBaHUYECKHX
3JIEMEHTaX.
lanpBannueckue
JJIEMEHTHI,
aKKyMYJISITODBI,
WCIIOJIb30BaHUE Ha
KEJIE3HOJOPOKHOM Omnpeneneaue 5.0T3
TpaHcIopTe. AJICKTPOXUMHYECKUX TPOIECCOB | YMEHUs 5.0T3
DNEKTPOIIH3. B TAJIbBAHMYECKUX JIEMEHTAX.
Karonnoe
BOCCTaHOBJIEHUE U
AHOJIHOE OKHCIICHHE.
OneKTpous ¢
aKTHBHBIM U
WHEPTHBIM aHOJIOM.
3akons! Dapazes.
OcCHOBHbIE TIOHATHUS U 5-0T3
5.1 3HaHue
ompeieIeHUs 5-3T3
DIEKTPOXUMHUIECKIE 5073
CHCTEMBI: Pemienne npaktuueckux 3agauy | JeictBus

5-3T3




TaJJbBaAaHUYCCKHEC

OnpezneneHue NpoLeccoB 5-0T3
snemenTsl. DJIC. pel pon YMenus
AIEKTPOXUMHUIECKUX CUCTEM 5-0T3
6.1 Teopus OCHOBHBIE TIOHATHS U 5-0T3
. 3HaHMUe
AIIEKTPOTUTHICCKOM OTIpeNIeIeHUs 5-3T3
JIUCCOLHALINH. Pellierie mba cc sana Teiic 5-0T3
Boxopoamsiii [IEHHUE PAKTUIECKUX 3a1a4 HCTBUS 53T3
nokasareib. ['unponus
coJiei. DnexTponaus
coJei. OmnpeneneHue XapakTepUCTUK VeHus 5-0T3
XapaxkTepucTuka Cpelbl PacCTBOPOB 5-0T3
CpeJbl pacTBOPOB.
I'ugponus coneil.
7.1 Koppo3sus OcHOBHbIE IOHATHUSA U 5-0T3
3HaHue
METAaJUIOB U 3alUTa OT olpeieNIeHuUs 5-3T3
Koppo3uu. TOIITHBHEIC p Tleit 5-0T3
S TIOMOHTDL SIICHNE MTPAKTHYECKUX 3a7ad eficTBUs 53T3
Bonopoanas
SHEPreTHKa.
[Ipoueccel kKoppo3uu U OrnpeneneHue npoLeccon 5-0T3
YMmenus
METO/IbI OOPBOBI C KOppO3UH 5-0T3
KOPPO3HUEH.
8.1 ®usuxo- OCHOBHBIC TIOHATHA U 5-0T3
. 3HaHUe
XMMHYeCKHe CBONCTBA, OTIpeIeNIeHHUs 5-3T3
METOBI Pemenue npakrtuueckux 3agauy | JelcrBus 5-0T3
3aKOHOMEPHOCTHU P A 5-3T3
peakuuii CUHTe3a 1 Onpenenenue (GpU3HKO-
HpeBpaleHui XUMHYECKUX CBOMCTB 5-0T3
YMmenus
BBICOKOMOJIEKYJISIPHBIX BBICOKOMOJICKYIISIPHBIX 5-0T3
COEIMHEHUH COEIMHEHUH
Hroro 126 —3T3
126 - OT3

[Tonusiit kommiekT @T3 XxpaHUTCS B 37€KTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbLHON cpefe
KpWXKT HpI'VIIC u obyuaromuiics UMeeT BO3MOXKHOCTb O3HAKOMHTHCS C JIEMOHCTPALMOHHBIM

Bapuantom OT3.

Hwxe npuBeaeH oO6paser] TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO pabouei

HpOFpElMMOfI JUCHUITIINHBI

05PCI3€I4 munoeoco eapuarnma mecma no meme ()ucuunﬂuubl 1.1 «OcHrosHbie 3aK0HbL XUMUL.

T'azoebie 3akonvLy

Tect cocrout u3 14 Bonpocos 3T3.
[Tpoxoanoii 6aimn - 70 % npaBHIIBHBIX OTBETOB OT OOLIETO YKCIa.
Hopwma Bpemenu — 60 MuH.

1. DnemenTsI, 0O6pa3yroIIKe OCHOBHbBIE OKCHIBI:
A)B
b) S
B) Ba
I') Mn
2. [TopsiAKOBBIA HOMEDP AJIEMEHTa B IEPUOJUYECKON CUCTEME
. Y. MeHneneeBa no3BOJISIET ONPEAEIIUTH B aTOME:
A) 3apsn siapa
b) panuyc aroma
B) umncno nmporoHoB
I') yucno 3neKTpoHOB




3. DneMeHT ¢ KOH(UIypalliel BaleHTHBIX S1eKTpoHOB ns*(n-1)d>:
A) 17Cl1
b) 24Cr
B) 25Mn
I') 33As
4. DHepruyeckuii ypoBeHb 3JIEKTPOHA OMPEEIIIeTCs KBAHTOBBIM YHCIIOM,
KOTOPOE€ HA3hIBACTCS:
A) TIIaBHBIM
b) MaruuTHBIM
B) opOuTtansHbIM
I') ciuHOBBIM
5. Ecnu 3HaueHue ri1aBHOr0 KBAHTOBOTO YKCIIa PaBHO 4,
TO YHUCJIO TIOyPOBHEH HA SHEPTreTUIECKOM YPOBHE PABHO:
6. YcTaHoBUTE COOTBETCTBHE MEXY BEIIECTBOM U TUIIOM XUMHYECKOM CBSI3H:

A) Fe 1) xoBaneHTHas
b) NaCl 2) MeTanyeckas
B) NH;3; 3) nonHas

7. PaccunraiiTe MOJSIpHYIO Maccy SKBHUBalieHTa cyibdTa xene3 (11):
8. Crenensp nucconuanuu ykcycHou kuciotsl B 0,1M pactBope
(KJ1=1,754 - 10 ) paBHa:
A)2,12-102
b) 3,212- 10
B) 8,0 107
I 1,325 10
9. B pacTBOpe BO3MOXHA peakliis MEX1y BEIIECTBAMU:
A) MgS0O4 + Ba(NO3); —
b) MgCl + Ba(NO3)> —
B) Mg(NO3), + BaCl; —
I') Mg(NO3)2 + CuCl; —
10. TIpoyKThl rHAPOJIN3a KATHOHA [IMHKA 10 MepBoit cTynenn Zn*" + HoO «» :
A) ZnOH' +H'
B) Zn(OH), + H"
B) ZnOH" + OH™
I') Zn(OH), + OH"
14. DneKTpoNUTHl JUCCOLMUPYIOT B BOJHOM PacTBOpE Ha:
A) MOHBI
b) atombt
B) snexTponb!

Obpazey munogozo apuanma umo208020 mecma,
npeoycCMompenHo20 pab ouell npocpammor OUCYUNIUHDBI

Tect cocrout u3 20 Bonpocos, 10 — OT3, 10 - 3T3.
[IpoxonHoii 6amn — 65 % npaBUIIBHBIX OTBETOB OT OOIIETO YKCIA.
Hopwma Bpemenu — 45 MuH.
1. DnemenTsl, 00pa3yrone OCHOBHBIC OKCU/IBI
2. Ilopa1KOBBII HOMED 3JIEMEHTA B IEPUOANYECKOMN CHCTEME
. Y. MeHneneeBa mo3BOJISIET ONPEACIIUTH B aTOME
3. DneMeHT ¢ KOH(HIypallieli BaleHTHBIX S1eKTpoHOoB ns*(n-1)d’
4. DHEpruvecKuil ypoBeHb JIEKTPOHA ONPEIENACTCS KBAHTOBBIM YHCIIOM,
KOTOpOE Ha3bIBAETCS



5. Ecnu 3HaueHue ri1aBHOr0 KBAHTOBOTO YHCIIa PaBHO 4,

TO YHUCJIO IOJyPOBHEH HAa SHEPTreTUUYECKOM YPOBHE PABHO

6. DJEKTPONUTHI IUCCOLMUPYIOT B BOJHOM PacTBOPE Ha

7. 3HaueHUe HU3IIEH CTENEHN OKUCIIEHUs a30Ta 7N: -

8. PaccumTaiiTe MOJSIpHYIO Maccy 3KBUBajleHTa cynbdra xkene3 (1I)

9. Pacnonoxxure MeTajibl B MOpAAKE UX pa3pAaKHd Ha KaTOAC B pacCIljiaB€ COJIA

10. K kakoMy KJ1accy OpraHHYECKUX COCMHEHUI OTHOCSATCS BElIecTBa ¢ o0uiei hopmynon
CunH2n

11. YcraHoBuTe COOTBETCTBHE MEX/TY BEIIECTBOM U TUIIOM XUMHYECKOM CBSI3H:

A) Fe 1) xoBaneHTHas
b) NaCl 2) MeTanyeckas
B) NH; 3) nonHas

12. YpaBHEHUS peakIid, IPOTEKaHWE KOTOPHIX HEBO3MOYKHO B CTAHAAPTHBIX YCIOBUAX, UMCIOT

BUJI:
A) SO1(r) + NOa(r) = SOs3(r) + NO(1); AHX.p.,298 = 41,5k Ix; AS*x.p.,298 = —22]15x/K
B) 2MgSO04(1) = 2MgO(T) +2S02(1) + O2(r); AHX.p.,298 = 805K Ix; AS’)x.p.,298 = 572 Ix/K
B) Fe203(1) + 3CO(r) = 2Fe(t) + 3CO(r); AH).p.,298 = —27, 7x]Ix; AS’)k.p.,298 = 13 /K
I') 4S(1) + CH4(r) = CSa(r) + 2H2S(r); AH%.p.,298 = 151,5k ] Ix; AS’X.p.,298 = 336]1:x/K

13. Crenens nucconuanuu ykcycHou kuciotsl B 0,1M pactBope

(KJI=1,754 - 10 ) paBHa:

A)2,12 10

B) 3,212 102

B) 8,010

I') 1,325 10

14. PacmionouTe aTOMbI TaJIOTEHOB B MOPSAKE YBEIMUEHUSI OKUCIUTEIbHONU CITIOCOOHOCTH:
A)l
b Cl
B) Br
INF
15. B pacTBOpe BO3MOKHA pEeaKIMs MEK/y BEIIECTBAMH:
A) MgSO4 + Ba(NO3), —
b) MgCl + Ba(NO3)>, —
B) Mg(NO3), + BaCl, —
') Mg(NO3)2 + CuCl, —

16. Beibepure crmocoObl 3aUThl METALIIOB OT KOPPO3UH:
A) nerupoBanue
b) nukupoBanue
B) nuaKOBaHUE
I') anonupoBanue
17. TIpoayKThl THAPONM3a KATHOHA LIMHKA IO TIepBoii crynenu Zn>' + HoO < :
A) ZnOH" + H"
B) Zn(OH), + H"
B) ZnOH" + OH~
I') Zn(OH), + OH"



18. Beibepure criocob moaydeHre moJIM3TUIIeHa:

A) MoOMMKOHACHCAITAS
b) nomumepusnus
B) srepudukanus

19. BeiOepute mnoiauMepHble MaTepHalibl, KOTOpble BO3MOXHO IepepadoTath BTOpPUYHO 0O€3
pa3pyLIeHUs:

A) mommcTUpoI

b) nonustriien

B) nonuxsiopBuHMI

I') monmuayTHIieHTEpedTIaT

20. YcTaHOBHUTE COOTBETCTBHUE MEXKAY MaTepHallaMy U CKOPOCThIO UX Pa3NIOKEHUs B OKpYKarolen

cpene:

A) oI TUIIEH 1) 300 et

b) nonmusTriienTepedranar 2) 600 ner

B) kapton 3) 10 nmer

I') crexno 4) 400 net

3.4 [lepeyeHb TeOpPeTHYECKUX BONPOCOB K 3a4eTy

1. OcHOBHBIE 3aKOHBI XUMHUH. 3aKOH COXPAHEHUSI MacChl. 3AKOH MOCTOSIHCTBA COCTaBa. 3aKOH ABOraapo.
2. TlonsaTHe 00 SKBHBaJNEHTE, 3aKOH YKBHBAJIICHTOB, pacyeT SKBUBAJICHTOB 3JIEMEHTOB M COSTMHEHUH.
3. CoBpeMeHHas MOJieb cTpoeHUs aroma. M3oTomsl. M300apsl. M130TOHEL.
4. KpaHTOBBIE 4YHCNA, YTO TIOKa3bIBAIOT, KaKWe 3HAYeHUS mpuHHMaroT. [IpaBmia pacmpeneneHus

9]

A S

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.
20.
21.

3JIEKTPOHOB 10 JHEPreTUYECKHM YPOBHAM U moaypoBHsAM (mpuHiun [laymm, npaswio ['yuna,
KireukoBckoro).

[lepuongmueckuit 3akoH. ['paduueckoe w3o0paxkeHwne Ilepuomudeckoro 3akoHa. 3aKOHOMEPHOCTH
M3MEHEHHs CBOMCTB aTOMOB B 3aBHCHMOCTH OT PACIIONIOXKEHHUs dieMeHTa B [lepronnyeckoii cucteme.
Xumudeckasi cBsi3b. THITBI XUMUYECKOW CBs3H (KOBAJIEHTHASI, MOHHAS, METaJUTMYeCKasi, BOAOPOIHAS).
CriocoObI NepeKphIBaHUsI aTOMHBIX OpOuTaiei (G-, m-, 0-cBs3b). [ MOpuan3aIus aTOMHBIX OpOHUTaNIEH.
Crtpoenue mMosekyn ¢ nosunuu metona BC.

Knaccel Heopranmveckmx coeamHeHnid. Kiaccudukanus OKCHIOB (OCHOBHBIE, KHCJIOTHBIE,
amdorepnble). Kinaccudukanus ocHoBaHMH (IO CBOHCTBaM, pacCTBOPUMOCTH B BOJIE M OCHOBHOCTH).
Knaccudukarmss xucior (1o CBOWCTBaM, OCHOBHOCTH W COCTaBY aHHMoOHa). Kmaccudukarmus conei
(cpenHue, OCHOBHBIE U KUCITBIE).

AmdorepHOCTb. AMBOTEPHBIE METAIUTBI, UX OKCHBI H THIPOKCH/IBI.

XHUMHYECKHE CBOMCTBA METAIIJIOB: PEAKIIMH C BOJIOM, KHCIOTaMH, COJISIMU U LIETOYaMHU.

PactBopbI, 0011THE TPEICTABICHNS.

CriocoObl BbIpaskeHHsI KOHIIEHTPAIMU PACTBOPOB.

TemmepaTypbl KUIIEHUS U 3aMep3aHus PacTBOPOB (BTOpoH 3akoH Payis).

DIEKTPONUTHI. DNEeKTpoiauTHIecKas nuccoruarus. CTeneHb (Y4TO MOKa3bIBaeT, OT UYEro 3aBUCHT) U
KOHCTaHTa Aucconuanny. 3akoH pa3dasienust OcBanbpia.

Honnoe nmpousBenenue BoAbl. Bogoponuerit mokazatens (pH). [TorsaTre 00 nHAMKATOpax

T'maponus coneit. Tumel cosneit 1O OTHOLIEHUIO K TUAPOIIU3Y.

Xumudeckas TepMoauHaMuka. Kakue npuHIUNHaIbHbIE BOIPOCH PEIIAET XMMUYECKasi TEPMOIUHAMUKA.
OOBeKT wucciemoBanus TepMoauHaMukd. OCHOBHBIC TapaMeTPhl COCTOSIHHS TEPMOIMHAMHYECKIX
cucreM. Busipl TepMOIUHAMUYECKUX CUCTEM.

TlepBrIil 3aKOH TEPMOJIUHAMUKH.

3akon I'ecca. CnencrBus u3 3akoHa I'ecca.

[TonsTre 00 3HTpONUH, €€ U3MECHEHUS MPU PA3TUYHBIX MPOIIECCaX.



22. TlousTre 0 M300apHO-U30TEPMUIECKOM MOTeHIMae (3Heprus ['n60ca). Kak 1o BenudnHe 3ToH PyHKIUH
CYIINTH O HAIPABJICHUH IPOTEKAHHS PEAKITHH.

23. Kuneruka xumuueckux peakiuil. [loHsTHE CKOpOCTH XMMUYECKOW peakiuu. DakTophl, BIUSIONINE HA
CKOPOCTh XUMHUYECKOI peaKIi.

24. 3aBUCUMOCTb CKOPOCTH DPEAKIMU OT KOHIICHTpaluu (3akoH JeicTBus Macc). KoHCTaHTa CKOpOCTH
peaxiuu.

25. 3aBUCHUMOCTH CKOPOCTH peakmuu OT TemmepaTypsl (mpaBmio Bant-I'odda, teopus axtmBammm
Appenuyca).

26. Karamus. Karanmutndeckue peakiuu. Katamm3aTopsl. THTHOUTOPEL.

27. Xumuyeckoe paBHOBecue. KOHCTaHTa XUMUYECKOTO PABHOBECHSL.

28. Tlpunnumn Jle-lllaTenbe. @akTOphI, BIUSIONINE HA CMEIICHIUE XUMUUECKOTO PAaBHOBECHSL.

29. OxwucnuTeny U BocCTaHOBUTENN. CTETIeHb OKUCIICHUSI.

30. H3menenme OKHCIUTEILHO-BOCCTAHOBHUTEILHBIX CBOMCTB 3JIEMEHTOB HUCxXodss M3 IIOJIOKECHHUA HUX B
[lepuonuueckoit cucteme. OKUCIUTENbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTb.

31. ®axropsl, Biusomue Ha xoq OBP.

32. DOnektpoxumus. JIBOWHOM 3eKTpuUecKHii Cioil. DNeKTpoaHbIN NoTeHIMal. Y paBHenue HepHera.

33. Psn craHmapTHBIX SIEKTPOAHBIX MTOTEHITUAIIOB (JEIEHUE METAJNIOB Ha TPH TPYIIITEI AKTHBHOCTH).

34. TanpBaHWYECKUH 3IIEMEHT (YMETh COCTaBJIATH CXEMBI, 3alMCHIBATh YPaBHEHHS PaOOThl M BBIYUCISATH
S/1C).

35. Koppo3us MeTamioB o MeXaHU3MYy MPOTEKAHUS: XUMUIECKas, IIEKTPOXUMHUIECKas, DIIEKTPOKOPPO3HSL.

36. CrocoOblI 3alIUTHI METAIJIOB OT KOPPO3UH (3JEKTPOXUMHUYECKHUE, C UCIIOIb30BAHUEM MOKPBITHIA).

37. Onexrtponus. 3akoHsl Papanes. Beixoa no Toxy.

38. DnexTpoyu3 pacIiaBoB.

39. DnexTposin3 BOAHBIX PACTBOPOB (3aKOHOMEPHOCTH KAaTOAHBIX W aQHOMIHBIX IPOIECCOB). DIEKTPOIU3 C
PacCTBOPUMBIM M HEPACTBOPUMBIM aHOJIOM.

40. IIpakTHyeckoe IPUMEHEHHUE ICKTPOITU3A.

35 Hepeqeﬂb THUIIOBBIX IMMPOCTBIX MPAKTHYIECCKHUX 3aJaHUH K 3a49€Ty

1 3akoHuYMTE ypaBHEHMs PEaKLHMH, ONPEIAECINTE MOJIEKYJSIpHbIE Macchl SKkBHBaJeHTOB H>SeOs B
CJIEAYIOUIMX PeaKIUsIX:

a) H>SeO4 + 2NaOH —...;
6) H2SeO4 + NaOH —....

2 llnsa coequHenwuii: okcup kodansta (II), cepaucTas kucnora, ruapokcu O0apusi, MOJIEKyJa a3oTa,
ATIOMUHHM, KapOOHAT HATPHs, HAMUIIUTE (HOPMYITBI COSAUHEHUN U YKaKWTE, K KaKUM Kiaccam
COE€IUHEHUI OHU OTHOCSTCS.

3 Omnucare CTpoeHUs aroMa 3JEMEHTa C NOpPAAKOBbIMM Homepamu 33, 56, 72 u ap. Hamucats
AIIEKTPOHHYIO (OPMYITY, YKa3aTh BaJICHTHbIE JJIEKTPOHBI.

4 Hamucate ctpykrypHO-Tpaduueckue dopmyinsl coeauHeHud NaxCOs3, AsyOs, HoSOs, Ni(OH);s,
Cr2(SO4)3 1 1p., yka3aTh KOJIMYECTBO B COCIMHEHUU G- U TT-CBSI3EH.

5 Ilpu cropanuu 1 am® ametmnena (H. y.) Beimenserca 56,053 xJx TemmoTel. Hamummure
TEPMOXUMHYECKOE YpaBHEHUE PEAKIINH, B PE3yJIbTaTe KOTOPO 00pa3yrOTCs Maphl BOABI U TUOKCH]T
yriepoja.

6 IIpu nosHOM cropaHuu 3TUiIeHa (¢ 00pa3oBaHUEM KUIKOU BOJIbI) BeIieTMIOCh 6226 kJx. Haitnure
00bEM BCTYITUBIIIETO B PEAKITHIO KUCIOPOoa (YCIOBUS HOPMATbHBIE).

7 He npou3Boisl pac4eToOB, OLICHUTE U3MEHEHMS SJHTPOIIUU B PECAKLIUAAX:
BaClz (p—p) + NazSO4 (p—p) —-...;
2NaCl (p—p) + H2S04 ()x) — 2HCI (1) + Na2SO4 (T).



8 IIpsimast uin oOpatHas peakius OyJaeT MpoTeKaTh MPH CTaHIAPTHBIX yciaoBusax B cucteme 2NO (1)

+ Oz (1) = 2NO2 (1)? OTBET MOTUBUPYHTE, BHIYUCIINB AGggg MPSIMOM PEaKITUU.

9 Ilpu 150 °C HekoTopas peakuusi 3akaHuuBaeTcs 3a 32 MuHyT. llpuHuMas TemneparypHbIi
KO3 PHUIMEHT CKOPOCTH pEeakUH PaBHBIM 2,5, paccyMTaTh, Yepe3 KaKoe BpeMs 3aKOHUUTCS 3Ta
peakuus, eciu npooauth ee npu 200 °C.

10 Kak m3menurcs ckopocth peakmuu 2NO (1) + Oz (1) = 2NO2 (T), a) ecau yBean4uTh 00beM B
cucreMe B 4 pasa; 0) moBbIcUTh KoHIIeHTparuto O2 B 3 pasza?

11 B xaKkyr0o CTOPOHY CMECTUTCSI pABHOBECHE B CUCTEME
N2 (r) +3H2 (r) = 2NHs (),
€CJIM a) TIOHU3UTh JlaBjieHue; 0) yMEHbIIUTh KOHIeHTpauuio Ha?

12 CocTaBbTe MOJEKYJISPHBbIE U MOJIEKYJISPHO-UOHHBIE YpPAaBHEHUS DPEAKIUI B3auMOJEHCTBUS
MEXIY:

a) HUTpATOM Oapwust U Cynb(paToM HATPUS;
0) kapOOHATOM HATPUSI K CEPHOM KHUCIIOTOM;
B) IIMAHU]IOM KaJusi ¥ @30THOM KUCIOTOM.

13 Hanummre B MOJEKYIIpHOW U  MOJEKYISPHO-UOHHOM (opMe ypaBHEHUS peakuui
B3aMMOJICHCTBUS CIEAYIOLIUX BELECTB!

a) K2CO3 + HCl —..
6) NaOCl + HNO3; —...;
B) (CuOH)2S04 + H2SO4 —.....

14 CoctaBbTe MOJIEKYIISIDHBIE U MOHHBIE ypaBHEeHHMs ruapoausa coneil: KoS, CuSO4. Ykaxure pH
Cpenpbl.

15 Pacnonoxure coeauHeHHs B TOpsiake Bo3pactaHus pH uX pacTBOpoB (KOHIIEHTpAIUs
omauHakoBa): Na;CO3, NaOH, NaHCO3, NaCl, NH4Cl.

16 Kaxoit 00bem consHo# KucIoThl ¢ kKoHneHTparueit 0,013 M Heobxoaum amns HedTpanuzanuu 25,0
cM® pacTBOpa M'MIPOKCHU 1A HATPHS ¢ KoHLeHTparuei 0,02 M?

17 Kakylo Maccy cepHOI KHCIOThI HEOOXOAMMO B3sTh s mpurotosienus 500 cm® pactopa ¢
KoHIeHTpanuen 0,2 u?

18 BpblYMCIUTH KOHIIEHTPALMIO HOHOB BOJOpOAA M THAPOKCHI HOHOB B BOJHOM pPacTBOpE
rugpokcuaa kamus, pH koroporo 11.

19 ducnepcHoil cHUCTEMOW SABISIETCS CEPHOKHUCIBIA TyMaH, YKaXXHTE HUCIEPCHYIO Cpeay u
TUCTIEPCUOHHYIO (ha3y.

20 3omb docdara Gapust OyaeT cTaOUIU3UPOBATHCS MPHU JOOABICHUU, KAKOTO U3 MEPEUHCICHHBIX
anektponuToB: NaCl, Ba(OH),, K3POs.

21 Cpenu npuBeaeHHBIX peakiuil ykaxute OBP:
Cr203 + KOH — 2K,CrO; + H2O;

K>Cr207 + HaSO4 (kon1r.) — CrOsz + K2SO4 + H2O;
KBr + KBrOs; + H,SO4 — Br, + K»2SO4 + H2O.

22 Wcnonp3ys METO MOTYPEAKIUH, YpaBHIANTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO:
NaBr + MnO; + HoSO4 — MnSO4 + Na>SO4 + Br; + H20.

23 CocraBbTe /1Ba TaJbBaHMUYECKUX HJIEMEHTA, B OJHOM U3 KOTOpbIX Ni — aHox, a B apyrom Ni —
katoa. Hanumure ux cxemsl, paccuntainte I1C.



24 Koppo3usi HUKENS B KUCIION Cpelie U BO BIAKHOM Bo3ayXxe. COCTaBUTh AJIEKTPOHHbBIE YPaBHEHUS
AQHOJJHOT'O M KaTOJIHOTO MIPOLIECCOB. YKa3aTh MPOLYKThI KOPPO3UH.

25 Kak mpoucxomaut atMocdepHas KOppO3usi JYy)KEHOTO Kelle3a W JTYKEHOW Menu (Jy)KEeHUue —
MOKPBITUE OJIOBOM) IPU HAPYIIEHUU MOKPBITHS?

26 Bplunciure BENWYUHY 3JICKTPOJHOIO TMOTEHIMAada LHUHKOBOTO 3JEKTpoAa B PacTBOpE
coOCTBEeHHO# comu ¢ koHneHTparmei 0,001 mons/n (E° = 0,763 B).

27 Beruucnurte Maccy cepedpa, BBIICIMBIIETOCs Ha KaToAe MPH MPOITyCKaHUH TOKA CHIION 6 A uepe3
pacTBop HHUTparta cepedpa B TeueHue 30 MuH.

28 Tlpu snextponmse BoaHOro pactsopa SnCly Ha aHozme Bhimenmmoch 4,48 am® xmopa (H. y.).
Haiinute Maccy BBIJICITUBIIETOCS Ha KaTOJIE OJIOBA.

29 Dnektponu3 BogHoro pactBopa CuSO4 npoBoamiiu mipu cuiie Toka 50 A B Teuenue 4 4. [Ipu stom
BBIACIUIIOCH 224 T Meau. Berunciure BBIXOJ IO TOKY.

30 CocraBbTe 3JIEKTPOHHBIE YpaBHEHHUS MPOILIECCOB, MPOUCXOMASIIUX Ha JJIEKTPOAaX IpHU
anekTponuse pacmuiasa KCl. DnekTponab! yroibHbIe.

31 3akonunre u ypaBHsiTe peaknuio: Bi + HNO; (koni.) — NO2 + ...
32 Hanumute cTpyKTypHBIE (POPMYITBI MOTUIIPOMHICHA, TOJUCTHPOJIA.

33 Ilpu mpormyckaHuu CEpOBOAOPOJA Yepe3 pacTBOp, coaepkammii 2,98 r xjopuga HEKOTOPOTO
OJTHOBAJICHTHOTO MeTallla, oOpaszyercs 2,2 T ero cynbduua. Berunciaure 3KBUBAICHTHYIO Maccy
MeTasia.

34 DnemenTsl A u B, pacnonokeHHbIe B OIHOM mepuojie cucteMsl snemeHToB .M. Menneneesa,
00pa3yroT Mexy coboi coemHenue, conepxariee 79,77% snementa B (o macce). [1pu rugponusze
ATOTO COEIMHEHUS BBIACSAETCS Ta3, 00 a0 KUCIOTHBIMU CBOMCTBAMH U coaepKaiuii 2,74%
Boziopojaa u 97,26% snementa B (1o macce). BeiBenure MomnekysipHyro GopmMyny COeTUHEHHS A ¢
B v HanumuTe ypaBHEHHE PEaKIuu €ro ruapoin3a.

35 Jng coenuHEHW: OKCUJA IIMHKA, CepHasl KHUCIOTa, FHMAPOKCUA Oapusi, alrOMUHUI, KapOOHAT
HaTpHs, COCTaBbTE YPAaBHEHUS BO3MOKHBIX PEAKIIHI.

36 HewusBectHplii MeTaim Maccoi 13 r oOpaboTanu M30BITKOM OYeHb Pa30aBJICHHOTO PacTBOpa
a30THOW KucnoThl. K momydyeHHOMY pacTBOpy mNpuOaBWiIM H30BITOK pacTBOpa INEIOYH U
NPOKUISTHIN, TPU 3ToM Bhldemunock 1,12 am® rasa (d. y.). YcTaHOBHTE, Kakoid MeTamn ObLI
pacTBOpeH B a30THOW KHUCIIOTe. HamuimimTe ypaBHEHHUs ONMCAHHBIX PEaKIUi, MOJATBEPAUTE OTBET
pacueramu.

37 CoctaBbTe CTPYKTYpHO-Tpadudeckyto GopMyIly COIH, €CIU JaHbl COCTUHEHUS: OKCUJ IMHKA,
CepHasi KUCIIOTa, TUAPOKCHI Oapusi, AIFOMUHUN, KApOOHAT HATPHS.

38 Ompenenuts reomerpudeckyro popmymny monekyn NHi, H O, CaClo, SnBr; u np. Ykazars tun
TUOpUIN3AIIH [IEHTPATBHOTO aToMa.

39 Moxer a1 npu J00aBIE€HUH KUCIOTHI K PaCTBOPY COJIM BBIICIUTHCS ruapokcua metamuia? Eciu
J1a, IPUBEANTE IPUMEPBHI.

40 Ucxons u3 peakuuid:
KCIO3 - KCI + 3/202, AH; =-49,4 xJ1x;

KClO4— KCI + 202, AH>=33,0 kI,



Berancinte AH cnenyromeit peakuun 4KCIO3 — 3KClO4 + KCI. CiocoOcTBYeT U SHTATBMUHHBIN
(daxTop JaHHOW PEeaKIMH CaMOIPOU3BOJIBHOMY TEYCHHIO, ITaTh MOTHBUPOBAHHBIN OTBET.

41 Ilpu cropanuu 11,5 r xuakoro stuinooro cnupTa Beiaeansioch 308,71 k/[x temnorsl. Hanumure
TEPMOXUMHUYECKOE YPAaBHEHUE PEAKIINH, B PE3yJIbTaTe KOTOPOU 00pa3yIOTCs Mapbl BOABI U TUOKCHU]T
yriepoa. Beraucnure termtory oopazoanust CoHsOH (k).

42 JlonummTe ypaBHEHHs PEaKIMid M HE MPOHM3BOJS PACUCTOB, OIICHUTE W3MEHEHHS SHTPOIHUH B
peaKIusx:
BaCl (p—p) + Na2SO4 (p—p) —-...;

2NaCl (p—p) + H2SO4 (k) > 2HCI (1) + ....

CriocoOCTBYeT JIM SHTPONUNHBIA (HaKTOP JAaHHBIX peakLUUi CaMONPOU3BOJILHOMY TEUEHHUIO,
JlaTb MOTUBUPOBAHHBIN OTBET.

43 OueHuTh Kakas peakuusi 00pa30BaHMsI WM pa3pyLIeHUs] 030Ha OyJeT MpoTeKaTh ObICTpee, ecin
00BeM crucTeMBbl YBEJIMYUTH B TpH pa3a? [IpuHaTh, 4TO npoTekaeT cienyromas peakuus: 203 <> 30;.

44 JlaiiTe MOTMBUPOBAHHBIA OTBET, YTO HAJO0 CHENaTh C KOHLEHTPAIUAMH, TEMIIEpaTypoul u
JaBJICHUEM, YTOObI HAPABUThH PEAKITHIO

MgCOs (k) = MgO (k) + COx(r); AH® > 0,

B 00paTHOM HalpaBJICHUH.

45 MOXHO JTi IPUTOTOBUTH PACTBOP, COACPIKAIIUN OJTHOBPEMEHHO CJICTYIONINE TTaphl BEIIECTB:

a) Zn(OH), + KOH;
6) Ba(OH). + HCI;
B) Fe(OH), + NaOH.

46 CocrtaBbTe MOJICKYJIAPHBIC YPAaBHCHUSA, COOTBECTCTBYIOIIHNEC TPEIJIOKCHHBIM HOHHBIM!
NH, + OH — NH;OH;
Zn*" + S8 — ZnS;
CO; +2H" = H,0 + COx.

47 Ilpemioxure cxeMy pas3elieHHs COJIEW HalWIIUTE YPaBHEHHs PEakIHMi B MOJIEKYJSIPHOM H
MOHHOM BUJE.

MgCl, Alx(SO4)3, Cu(NO3)2, BaSO4
48 Crynent npu aHanmse GecuseTHOro pactBopa npu pH = 3 oGnapyxun cienyromue nons: K,

+ - (v ~r ~
Pb>, Fe*', Fe’*, NHy | §> 1, MnO; | co? . Bosmoxen nu taxoii pesynbrar? O6ocHyiiTe CBOI
OTBET YPaBHEHUSIMH PEAKIIHIA.
49 Kaxoii Benmnuunoil pH 001a4a10T MOpCKas ¥ pedHas BOJbI, €CJIM B MOPCKOM MPeo61aaloT HOHb

Na®, K*, CI', a B peunoii — Ca**, Mg?*, HCO3>? OtBet 060cHyiiTe. CocTaBbTE HOHHO-MOJIEKYIISIPHBIE
ypaBHEHHUSI.

50 Kakue W3 TepedMCICHHBIX HIDKE COJIEH IMOABEPTaroTCsS YaCTHYHOMY THAPONH3Y, O0pa3yroT
kucibie conu: NaNOs, K2SO3, MgCOs3, ZnBro.



4. MeToan4yeckue MaTepuaJbl, ONpeaesonme NpoueIypy oeHMBaHHusA
3HAHMIi, yMEeHNH, HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH, XapaKTepPUu3y0mnXx

B Tabmauue

Tanbl GOPMUPOBAHMSA KOMIIETEHIIMH

IIPUBEJCHBl  ONMCAHUs IPOLEAYp IPOBEIACHUS KOHTPOJIBHO-OLEHOYHBIX

MEPONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IOMOIIBIO OLIEHOYHBIX CPE/ICTB B
COOTBETCTBHUH C paboyei MporpaMMoi TUCIUILTNHBY/ IPAKTUKH.

HaunmenoBanue
OILIEHOYHOTO
Cpe/icTBa

Onucanus npouenypsl MIPOBEAEHUS KOHTPOJIBHO-OLIEHOYHOTO MEPOIIPUATHUS
U TIPOLICYPHI OLICHUBAHUS PE3YJIbTATOB O0yUCHHS

Otuer o
ma00paTOPHBIM
paboram

IIpenomaBatens 3a HEAEMIO 10 BBINOIHEHHA JIAOOPATOPHOI pabOTHI TOBOIUT A0 CBEICHHUS
00y4JaroImuxcs ee TeMy, METOANIECKIE MaTepralbl K JaDopaTOpHBIM paboTaM BBUIOKEHBI B
aNeKTpoHHOH HH(popMaImonHo-o0pazoBaTenbHOl cpeae KpWXKT HpI'VIIC, mocrymHoi
oOydJaromemycst depe3 €ro JWYHbIH KaOuHeT. OT4YeT IOKEH OBITh BBHINOJHEH B
YCTAQHOBJICHHBIH TIpEToJaBaTelieM CpPOK, B COOTBETCTBHM C TpeOOBaHMSIMH K HX
oopmiiernto. OT4eTs B HA3HAUYCHHBIN CPOK CAAIOTCA Ha MpoBepKy. Ecim mpexycMmoTpena
yCTHas 3alura J1abopaTOpHOH paboThl, TO A0 OOY4arOIUXCS MOBOJUTCS IIepEeueHb
BOIPOCOB, BEIHOCHMBIX Ha 3allUTY; BO BpeMs 3alUThl, 00yJatomuecs J0KHbBI O0bSICHUTh
MIOJTydeHHBIE Pe3yIbTaThl OTMEUEHHbIE NIPEToiaBaTesIeM U OTBETUTH Ha €ro BONIPOCH.
IIpenonasarens uHopMupyeT  OOydaromuxcs 0 pesyiabpTaTax  IpPOBEPKY;
OLICHEHHbIE/IPOBEPEHHbIE pabOTHI IIpenoJaBaTelb BO3BpaliaeT 00yJaronmmces

Komnoxsuym

CobecenoBanue 00y4aIOIINXCS C TIPENOIABATEISIM 110 TEMaM AUCIUIUIMHBI TPEAYCMOTPEHBI
paboueit mporpammoii aucHumiuHbel. [IpemojgaBaTens He MeHE, 4YeM 3a HeIeno J0
MIPAaKTHYECKOTO 3aHATHS HAa KOTOPOM OCYIIECTBISIETCS] KOJUIOKBHYM JIOBOJHT /10 CBEACHUS
00y4Jaromuxcsi TeMy, BOIPOCHI 10 HEH M HEoOXOAMMYIO ydeOHyIo JmTeparypy. Temsl,
BOIPOCH! K KOJJIOKBUYMY M TIepedeHb HeoOXOoAnMOoil y4eOHOH JINTepaTyphl BBIIOXKEHBI B
ANEeKTpOHHOH  mH(pOpMaIMOHHO-00pa3zoBartenpHOit  cpene  UpI'VIIC,  moctymHO#I
o0ydaromemMycst 4epes ero JMYHbIH KaOuHeT

Tect

TectupoBanus, MpeaycMOTpeHHbIE pabodueil MporpaMMoil AWCIMIUIMHBI, HPOBOISATCS BO
BpeMs IpakTHYeCKHX 3aHATHH. TecTupoBaHHWe TIPOBOIUTCS C  HCIOJIBb30BaHHEM
KOMITBIOTEPHBIX TEXHOJIOTMH. BapuaHThl TECTOBBIX 3aJaHUil (GOPMHUPYIOTCS PaHIOMHO U3
6a3s1 T3. Bo BpeMsl BBINOJHEHHS 3aJaHU IOJIB30BAaThCS Y4€OHMKAMH, CIIPaBOYHHKAMU,
KOHCIIEKTaMH JIEKINH, TeTPAISIMH IS IPAKTHUECKUX 3aHATHHA HE Pa3perieHo

3auer

3ager mpoBoauTca B (hopMe cobeceqoBaHUA IO NEPEYHIO TEOPETHYECKHX BOIPOCOB U
NPaKTHYECKUX 3a/IaHUH WM B OpMe TecTUpoBaHUs. [lepedeHb TeOpeTHYECKUX BOIIPOCOB U
IPAKTUYECKUX 33JaHUH PAa3HOTO YPOBHS CIOKHOCTH OOydaromuecs MOIydaroT B Hadase
ceMecTpa 4epe3 INIEKTPOHHYI HH(POPMalHMOHHO-00pa3oBaTenbHyto cpeny KpHUXKT
WpI'VIIC (mmaHbIH KaOMHET 00yJaromerocs).

3agaHust, 0 KOTOPHIM MPOBOJASATCS KOHTPOJIBHO-OLEHOYHBIE MEPOIPUSTUS, O()OPMIISIOTCS B
COOTBETCTBUHU C TOJOXKEHUEM O (opmupoBaHUU (OHJA OIEHOYHBIX CPEACTB IJISl IPOBEICHUS
TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH, TPOMEXYTOUYHOHN U TOCYJapCTBEHHOIN NTOTOBOM aTTeCTalliu, HE
BBICTABIIIIOTCS B 3JIEKTPOHHYIO HMH(pOpMaImoHHO-00pa3oBarenbHyto cpeny KplKT UpI'VIIC, a
xpaHsTcs Ha kadenpe-pazpadotunke POC Ha 6ymaxkHoMm HocuTtese B coctaBe @POC 1o TUCIUIITHHE.



