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AHHOTaAIA

K paboueil [iporpaMMe AUCIUILTAHBI

«XUMHUS»

1. Ilesab M CHUIIMHBI:

®opMUpOBaHHUE y CTYIEHTOB MPO(PECCHOHATBHOTO, IOTHIECKOT0, XUMHUYECKOTO MBIIILIe-
HUS, CIIOCOOCTBYIOIIETO MPUMEHSTH MOJYYSHHBIC 3HAHUS IPU PELICHUH 33/1a4 €CTECTBEHHOHA-
YYHOTO COJIEPKAHUS, BOSHUKAIOIIUX MTPH BHIMOJIHEHUH TPOPECCUOHATBHBIX (DYHKITHIA.

2. 3agaun JTUCHUILINHLI:

- U3yYCHHE XUMHUYECKUX CHCTEM U CTPOCHHUE BEIIECTBA HA Pa3HBIX YPOBHSAX €r0 OpraHH-
3aIUu;

- U3YUCHHUC SHCPTCTUKU XUMHUYCCKUX IPOLUECCCOB, peaKHI/IOHHOﬁ CIIOCOOHOCTH BCIICCTB,
3aKOHOMepHOCTeI71 IMPOTCKAHUA XUMHUUYCCKHUX peaKHHﬁ;

- U3YUCHHUC 3aKOHOMepHOCTeﬁ IIPOTCKAHHUA SJICKTPOXUMHUYCCKUX ITPOLUCCCOB,

- O3HAaKOMIJICHHEC C (1)I/I3I/IKO—XI/IMI/I‘IeCKI/IMI/I CBOMCTBaMH MaTCpruaJIoB, IPUMCHACMbBIX B
IMpOU3BOJCTBC, (I)I/I3I/IKO—XI/IMI/I‘ICCKI/IMI/I ImpoueccaMu O6pa6OTKI/I;

- OBJIAZACHUC TEXHUKON XUMHUYCCKUX pacye€ToB, METOJaMH 06pa6OTKI/I JaHHBIX XUMHNYC-
CKOTI'O 3KCIICPUMCHTA,

- OBJIAJICHUE TEXHUKOM XMMHUYECKHUX 3KCIIEPUMEHTOB, BBIPAOOTKAa YMEHHs MPaBHILHO
BBIPA3UTh PE3YJIBTAT DKCIIEPUMEHTA B TMCbMEHHON U YCTHOM PEYH;

- pa3BUTHE YMEHUS YUYHUTHIBATh HKOJOTHYECKHE ACTEKTHI UCIIOIb30BAaHUS PA3JIMYHBIX Be-
IIECTB ¥ TEXHOJIOTHI;

- BBIpaOOTKA YMEHUS MPUMEHITh XUMUYECKUE TEOPUHU U 3aKOHOMEPHOCTH IIPU U3yYEHUU
CBOICTB MaTepHaioB, XUMUYECKUX U (PU3UUECKUX MPOILIECCOB, IPUMEHSEMBIX B TOPHOM JIEJIE;

- MIOJITOTOBKA CTYJICHTOB K YCTICITHOMY YCBOCHHIO TTOCIIECIYIONIUX TACIIUTUINH.
OOyuaromuecs JOMHKHBI 3HATH:

- TEOPETUYECKHE OCHOBBI CTPOEHHUS BEUIECTBA, 3aBUCUMOCTh XUMHUYECKUX CBOMCTB OT MX
CTPOCHHS;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKUX U (U3UKO-XUMHUYECKUX MPOIIeC-
COB;

- OCHOBHBIE CBOWCTBA PACTBOPOB U APYTUX JUCIEPCHBIX CUCTEM;
- XUMUYECKHE MPOLIECChl COBPEMEHHON TEXHOJIOTUH IPOU3BOICTBA;

- CBOMCTBa XMMHYECKHX DJIEMCHTOB U COGHHHGHHﬁ, COCTaBJIAOIINX OCHOBY CTPOHMTECIIb-
HBIX MaT€pHaJiOB;



- OCHOBHBIE CBEJICHHS 00 UACHTHU(UKAIIMN BEIICCTB METOJIAMU XUMUYECKOTO U (U3HKO-
XMMHYECKOr0 aHaJIn3a;

- OCHOBHBIE CBEJICHUS O POJIM XMMHHU B PEIICHUU SKOJIOTUYECKUX MTPOOIIEM.
yMeThb:
- IPUMEHSATH IMOTYYCHHBIE 3HAHUS 110 XUMHHU TIPH U3YYCHUH JPYTUX JUCIUTLINH,

- BBIJICJSATh KOHKPETHOE XMMHUYECKOE COJIEp)KaHue B MPUKIAJAHBIX 3amadax mpodeccro-
HaJIbHOH e TEIbLHOCTH;

- aJalTUpOBaTh 3HAHUA U YMEHHUS, IOJIYYEHHBIE B KypCce XMMHUHU K IIPOLEcCaM B COBpeE-
MEHHOU CTpOI/ITeJII)HOf/'I HHAYCTPHUH, a4 TAKIKC K PCIICHWIO KOHKPCTHBIX 3aaa4, CBA3aHHBIX C IIPO-
(dheccroHaNbHOM IEATETbHOCTBIO.

BJIAJ1€Th:

- COBPEMEHHOl Hay4HO# ammapaTypoil, HaBbIKAMU BEJICHUS XMMHUUYECKOTO dKCIICPHMEH-
Ta, 00pabOTKH €ro pe3ylbTaToB;

- HaBbIKaMM IIPOBCACHUSA XUMHUYCCKUX PACUCTOB;

- HaBbIKaMM IIPAKTHYCCKOI'O0 IIPUMCHCHUS 3aKOHOB XUMUM

3. KOMHeTeHHI/II/I, q)opMupyeMble B pe3yJjibTaTe OCBOCHUA NTUCHUIIJIMHDBI:
OIIK-4

4. Pa3znennl AUCHUNJINHDBI

OCHOBHBIC XUMHYECKUE MOHATHS U 3aKOHBI; OCHOBBI XHUMHYECKOMN TCPMOJAUHAMUKU; XU-
MHYCCKad KMHCTHKA, KaTaJIN3; pABHOBCCUC: XUMHNYCCKOC U (1)330BOC; CTPOCHHUC aTOMAa;, XUMUYC-
CKad CBsA3b, PAaCTBOPLI; OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUN, SJICKTPOXUMUYCCKHUE CHUC-

TEMBEI.



MHUHOBPHAVKHU POCCHUHU

FOro-3amanslit rocynapcTBeHHBIH YHHUBEPCHUTET

VTBEPXJIAIO:

Hekan dakynsreTa
CTPOWTENLCTBA H APXUTEKTYDBL

(Haumerosanue -ma noaHocmvio)
M’W/ E.Tl". [TaxomoBa
(nodnute, /ﬁm;uwlbz, Qamunus)
« 37 » %1 2021r.

PABOYAS TIPOTPAMMA JIACITATUIAHEI

XAMUS

(Haumenosanue OucyunIuHbL)

OIIOII BO 21.05.04 T'opnoe nemno

UiUpp co2nacKo u HAUMEHOBAHUE HANPABTEHUA HOO20MOGK (cneyuansrocmu)

HaIlIpaBJICHHOCTL (CHCIIH&JIKB&I.[HH) ((OTKDBITBIG TOpHBIE pabOTED)

HAUMEHOBAHUE HANPARTEHHOCU (NPOGhunA, cneyuanuzayuy)

Gopma 0Oyuenns 3a04Hasl
(ounas, ouno-3aounas, 3aoynas)




2

PaGoyast mporpamma AUCLHILTHHBL COCTABEHA B COOTBETCTBUH ¢ OI'OC BO - cnenwmamuter mo
coenuanbrocTy 21.05.04 Toproe nemo, Ha 0cHOBAHMNT y4gebHoro maana OITOIT BO 21.05.04 T OpHOE Ie-
710, HANPABICHHOCTE (CIEMUANTH3ALIs) «OTKpBITEIE rOpHBIE paboTE, 0x06peHHOr0 Yuensm COBETOM
yHHBepenTeTa (mpotokon Ne 9 «25»  mroms 2021r.).

PaGouas nporpamma mucummmug; o0CyX/eHa U PeKOMEHIOBAHA K peanusanuu B 00pasoBares-
HOM nporecce 1t o0ydeHns ctyentos mo OIIOI] BO 21.05.04 T'oproe A€N0, HANPABIEHHOCTS (CIIemu-
anmusarus) «OTKPBITBIE TOPHEIE /paﬁoTBI» Ha 3ace/ianuu kagenpsr GyHIaMeHTATEHON XuMum o XHMHYe-
CKOH TexuonorHH No /4 «J} » 06 204/ .

3ag. kadenpoit ] e Kysapmun H.B.
PaspaGorunku nporpammer ///ﬂ/(
K.X.H., IOLIEHT vl DatesHoBa E.A.,

( YueHcsn Cmenanb U yuenoe T60n ue, .H0)

CornacoBano Ha 3acemanun rﬁad)e;[pm OKCNIEPTH3b! M YIPAaBIeHHUs HCIBHKHMOCTEIO, TOPHOTO Jie-

na Nc_w 0.4 » 0F 204 r
3aB. kadenpoit IuYHT : . canxun B.B.
/I_[HpeKTo%aﬁoﬁ OubmroTexku o//é,;/; ied Maxaposckas B.T.

Pabouas mporpamma aucimmmmms; IICPECMOTPEHA, 00CyKIeHa H PEKOMEHIOBAHA K peanuzanmy B
obpasoBarensHOM nponecce Ha OCHOBaHuH yyeOuoro mrana OIIOIT BO 21.05.04 ['oproe neno, nampas-
JIEHHOCTS (CHeuuamu3alms) « OTKPBITbIE TOPHBIE paboTEI», 0100peHAOr0 YueHbM coBeTOM YHHBEPCHTE-

Ta  mpotokonm _ No 4 «A F» / 2(){2’ r. Ha 3acelaHuy Kadeaper
X, K] «d» __0¢€ 20r., npotokonx Ne 7/ f .
F

3as. kadempoit /f"%:

Fa

PaGowas mporpamma mucrmmmmss TICPECMOTPEHA, 00CYIKIIEHa M PeKOMEHI0BAHA K peamisaiuy B
00pasoBaTeNEHOM TIporiecce Ha OCHOBAHMHM y4ebuoro mmana OTIOIT BO 21.05.04 ['opHoe neno, mampas-

20 Ha  sacenanuu  kadempsl
20Z3r., mpotoxon Ne /3 .

w42 é%@/gﬁaw

Pabo4as nporpamma mucupmiass TI€pECMOTpEHa, 00Cy K /IEHa H PEKOMEHIOBAHA K peainu3aniy B
0bpasoBaTellbHOM Ipolecce Ha OCHOBaHuM yuebHOTO mana OITOIT BO 21.05.04 I'opuoe nerno, manpas-
JICHHOCTH (CreNuaTn3anms) «OTKpEITBIE TOpHEIE paGoTED, 00OpEHHOr0 VYeHBIM CoBeTOM YHHBEPCHTE-
Ta  MPOTOKOI Ne «_ » 20 r. Ha 3acelaHum Ka(enpsl

«_» 20__ r., mpotoxon Ne

3aB. kadeapoi
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1 Heap u 3apaun aucnununsbt. Iepeuens IJIAHHPYEMBIX pe3ybTaTOB 00y4e-
HMSl IO THCUHIIVIHHE, COOTHECEHHBIX C MJIAHHPYEMBIMH Pe3y/ibTATAMH OCBOEHHS 0C-
HOBHOIi podeccHoHANLHOM 06pa3oBaTebHOI IporpamMmmabl

1.1 Heas qucnmmamnb

Hensio mpernofapanns ucuummne: « XHMES SBISETCS OCBOSHHE OCHOBHBIX 10TOKEHI XHMHH,
3aKOHOMCPHOCTEH LIPOTEKAHHA XHMHYSCKHX TPOIECCOB, a4 TAKKE IMOITOTORKA CTYZIEHTOB K YCBOEHHIO
OOIIMX eCTECTBEHHOHAYUHEIX H CIICIIHATLHBIX JHCIAILINH.

1.2 3agaun u3ydeHus AUCHHILIHHBI

- H3YHHTE TCOPCTHIECKHE OCHOBEI IPOTEKAHMS XHUMHIECKUX IIPOLIECCOB, HX MEXAHU3MBI H CIIOCOODI BIIH-
SIHHS Ha HUX;

- ¢OPMHPOBATE ¥ CTY/IEHTOB HPEACTABICHUS O JUCIIEPCHBIX CUCTEMAX M PacTBOPax M IIPOILECCAX, IIPO-
TE€KaIOIKUX B HUX;

= PacCMOTPETE NPUMEPEI (ha30BEIX MPEBPALICHHIT;

- M3y4UTh KIaCCH()HKALMIO, HOMEHKJIATYPY U CBOMCTBA HEOPraHHYECKUX BEIIECTB;

- c)OPMUPOBATE Y CTYIEHTOB IIPEJCTaBICHUS 00 OCHOBHEIX METONAX AHAIM3A.

- M3YHCHHC XHMHYECKIX CHCTEM H CTPOCHHUE BEIIECTBA Ha PasHBIX YPOBHSAX €r0 OPraHH3aliu,

- MSYHUCHHE SHCPICTHKH XMMHMYESCKHX MPOIECCOB, PEaKIMOHHON CTIIOCOGHOCTH BEINECTE, 3@8KOHOMEPHO-
CTeH IIPOTEKAHHS XUMHUIECKHX PEaKLIHii;

- H3Y¥ICHHE 3aKOHOMEPHOCTEH MPOTEKAHMS IEKTPOXHMAIECKHX TIPOIIECCOB;

- O3HAKOMIICHHE C (DU3HKO-XMUMHYECKHMH CBOMCTBAME MaTEpUaIOB, IPUMEHIEMBIX B TOPHOH MPOMBIIII-
JEHHOCTH; .

- OBJIAJICHHE TEXHUKOH XUMHYECKUX PACUETOB, METO1aMM 00pabOTKH JaHHEIX XHMHYECKOTO 9KCIIEPHMEH-
Ta,

- OBIIAICHAC TEXHUKOH XHMIYECKUX SKCIIEPHMEHTOB, BRIPaOOTKA YMEHHS NIPABUJIBHO BEIPA3HTE PE3YJIbTAT
SKCICPUMCHTA B MIUCEMEHHOMR U YCTHOM peun;

- Pa3BHTHC yMCHHS YIHTBIBATE SKOJOTHUSCKHUE ACIIEKTHI MCIIOIB30BAHUS Pa3THYHBIX BEIIECTB U TEXHO-
JIOTHI; ;

- IOATOTOBKA CTY/ICHTOB K YCIEITHOMY YCBOCHHIO TIOCIIE [YFOUINX JACIHILIHH.

1.3 ITepeuens niIaHUpyeMBIX Pe3yIbTATOR o0yJeHus 0 AMCUHIIJIHHE, COOTHECEHHBIX ¢ ILIa-
HUPYEMBIMH pPe3yIbTaTAMH 0CBOCHHS OCHOBHOH IPo(ecCHOHAILHOI 06pa3oBaTebLHO oporpam-

MbI

Tabmana 1.3 — Pesynprats! 06ygeHns Mo THCITHILTHHEE

IInanupyemmie pesynomamer oceverus ocrnosnol | Koo u HAUMEHOBAHUE UH- IInanupyemvie pesyavmamsl 00yyeHs

HpogeccuonaneHoil o6pazosamensHoll npo-
epaMmsl (KoMAEmer Y, 3axpeennvie 3a duc-

YURTUHOL)

K00 KoMRehex-
Yy

Haumvenosanue xounemen-
yuu

OURAMOPA OOCHiliNCeH Us
KOMAGHIEH 1IN, 3AKPereH-
HO20 30 OUCHURAUHOL

HO QUCHUITUHE, COOMHECERHBIE € UHOH-
KAmopamy O0CmuBCeHIst KOMHEEH 1

OIIK-4

Crocoben ¢ ecrecTreH-
HOHAYYHBIX TIO3HITAH
OLICHHBATH  CTPOSHHE,
XAMHYSCKHH HW MHHe-
PaLHBIN COCTAB 3eMHOMH
KOpEI,  Mopdonoruue-
CKHE OCOOEHHOCTH W
IFEHETHYECKHE THIIEI Me-
CTOPOYKJICHHH TBEPABIX

OITK-4.1
Knaccudumnmpyer BbI-
SIBIIEHHEIE (DU3HYECKue
H XUMHYECKHE IIpO-
LECCHl, IIPOTEKAIOIIHE
Ha 00BeKTe npodeccu-
OHAJIPHOW JIEATEIbHO-
CTH

3unamp: XUMHYECKHE 3aKOHBL, 3a-
KOHOMEPHOCTH, ocobeHHOCTH
OPOTEKAHUS XMMHYECKUX MpO-
I[ECCOB W SBJIEHHWH, UX KIacCH(pu-
Kallu{

Ymemw: BBISBIATE XHMHUECKHE
HOPOIECCEl CPelH INIPOTEKAIONIHX
Ha 00BEKTe MPODECCHOHATBHON
JESATEIbHOCTH, ONPEIeNiaTh UX
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HJIGHV]}_}"&MMZ PesIbniamel OCEOSHUA OCHOBHOL

npogheccuonanenol obpazosamensroil npo-
epavMel (KOMHEMEH YUY, 3AKPERTERHbIE 3 OUC-

YLAAUHOT)

K00 KOMFEnieH-
Y

Hauvencsanue xovnemen-
Yy

Kod u naumeriosarnie uH-
OUKAmopa O0CIHUNCEN A
KOMREEH I, BL?K}Tél'bTeH—
HO20 3a OuCyUNAUHON

IInanupyemnie pesymemamel 0byyenus
RO QUCHURANHE, COOTNHECEHHbIE C UHOM-
RaAmopamu 00CIMUNCEH U KOMPIETEeH il

IMONE3HBIX HCKOIIaeMBIX
IIPpH peImeHHH 2aaad II0
palluoOHallbBHOMY B KOM-

IUIEKCHOMY — OCBOESHHIO
TCOPECYPCHOTO  MOTEH-
uasa Heap

KIacCHQUKAMOHHYI0  NpHHAaf-
JIEKHOCTh, HCXOIS M3 TPHHITON
XUMHYECKOH KiIacCHpUKAIHK
Bnaoems (unu Hmems onvim Oe-
AMeNbHOCHNU): HABLIKAMH IIPH-
MEHEeHHS XHMHYECKHUX 3HAHHIH,
avainM3a MOPOTEKAIOLIEro IMpoIec-
ca, a TakKe KIacCHQUKAIHOHHYIO
IIPHHA/JIE)KHOCTE  BBISBJIEHHOTO
XHMHYECKOTO IIpoIiecca

OIIK-4.2

[Ipumenser s perme-
HHS 3amad nmpodeccu-
OHATBHOM [JesTensHO-
CTH  (yHIaMeHTAallb-
HEIE 3aKOHBI, OIMCHI-
BalOIHe  HW3y4JaeMbIH
IIPOIIECC MJIH SBICHHE

Jnams: QyHIaMeHTaIbHBIE 3aKO0-
HBEI, 3aKOHOMEPHOCTH 00Imeil u
HEOPIaHUYECKOH XWMHH, OCHOB-
HBIE IIOHSATHSA, MaTeMaTHYeCKIi
anmapar OCHOBHBIX Pa3lieloOB XH-
MHH

Ymems: npumenste 3aKoHEI U
3aKOHOMEPHOCTH XUMHYECKOMH
HayKH Uil NPOBEICHHS aHalu3a
CHTyallHi, BO3HHKAIOIIHUX B IPO-
(heccHOHANBHON  IeATeIBHOCTH,
IIpeUlarats BO3MOJKHBIE BapHaH-
ThHI PEIICHUs [TOCTaBICHHOM 3a/a-
qH

Bnaoems (uru Hmems onvim Oe-
AMETbHOCHIN):

Haprixamu mnposenenus xuMmde-
CKMX  pAacyeToB, COCTaBJICHHA
CXEM pellleHHs 3a/1a4 mpodeccHo-
H&JIbHOH AESITEIbHOCTH

OIIK-4.3

Pemaer 3amayu o un-
TEIPHPOBAHMUIO TEXHO-
JIOruH MOOBIYH TOnes-
HEIX HCKOIIAEMEBIX II0
KPUTEPHIO  TIOJHOTEI
OCBOEHHS T€0PECYPCOB

3namp: XUMWYCCKHE ACIEKTHI
TEXHOIOTHH JOOBIYH MOJE3HEIX
HCKOTIaeMBIX

Ymemsp: BBIIBIATE XUMHYECKYIO
COCTaBILIIOIIYI0 B TEXHOJIOTHYE-
CKHX Iponeccax NOoObIYH IT07e3-
HBIX HCKOIIAEMBIX H IIpejiaraTh
pPeIICHHS C IMO3UIUH XUMHH I10 HX
HWHTETPUPOBAHHFO

Bnaoems (uru Hmemsb onvim oe-
AmensHocmu):

Haprikamu o6pabotku mHpOpMa-
IIHH TEXHOJIOTUH MOOBIYH II0OJIe3-
HBEIX HCKONAeMBIX, IIpeJiararhb
CIIocoOBl pellleHHs 3a1a4 10 HH-
TETPHPOBAHUIO TEXHOJOTHH J0-
OblYM TONE3HBIX HCKOIAEMBIX,
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ITInanupyemeie pesyavmansl 6ceceHs OCHOGHOI
npogreccuonatbroll obpazosamensHoil npo-
epammel (KoMRemenyul, 3axpenieHHbie 3a Ouc-

HUTUHOL)

KOO KOMAEHieH-
Yy

Hauvenosanue kovnenien-
Uy

Koo u naumencsanie uu-
QUKAMOPa ODCMUNCEHUA
KOMHEMEN Y1, 3aKPEnIeH-
HO20 3a OuCiusnUHON

Tnanupyenvie pesyivmiamsl 06yuers
HO QUCHUNAUNE, COOMHECEHHDBIE C UHOTI-
KGamOpamu O0CHUNCEHUST KOMAEMEH YT

OIIHpasich Ha 3HaHHA B obmacTw
XHMHH

OIIK-18

Cnocoben y4yacTBOBaTH
B HCCIIeIOBAHHAX 005-
€KTOB NIPOhECCHOHAb-
HOH IeSATeTBPHOCTH U UX
CTPYKTYPHEIX 3JIEMeH-
TOB

OIIK-18.1
QopmymHpYET IETH,
3a/1auy UCCIIeN0BAHIS

3namp: XUMUYECKHE CBOMCTBA W
3aKOHOMEPHOCTH  IIpEBpaIleHusT
BEIIECTB, IMO3BOJIAIONIME TIPEIIIO-
JaraTh BO3MOXKHOCTH HCCIIEIOBa-
HHUSA

Ymems: Gopmynuposats 1enb
HCCIICIOBAHMS, CBA3AHHOTO C XH-
MHYECKOH [eATEeNbHOCTH, BhIje-
JATh 3a/la94 HCCIIEIO0BAHHS, II03-
BOJAIOIME OOCTATHYTH IIOCTAB-
JICHHOH LieTH

Braoems (unu Hmems onbim Oe-
AmeNbHOCHI): aHAIW3a YCIIOBHH
HCCIEIOBAHUS, IIOCTAHOBKH IIEIH
M 3a/1a4 HCCIeI0oBaHus B o0acTu
XUMHH

OIIK-18.2

Ilome3yercs MmeTonamu
MaTeMaTHIeCKOH cTa-
THCTHKH U1 06paGoT-
KH M aHaIu3a pe3yiib-
TaTOB 3KCIIEPHMEHTA

3namep: HEKOTOPEIE METOMBI CTa-
THCTHYECKOH 00paboTku 1 aHamm-
38 XMMHYECKOT0 3KCIIEPHMEHTA
Ymems: npumvensts Metoner cTa-
THCTHYECKOH 00paboTku B XHMH-
YECKOM 3KCIIEPHMEHTE, B TOM
gyuciie B obmactu mnpodeccHo-
HaIbHOM NesATEIbHOCTH

Bnaoems (unu Hmems onvim Oe-
AMENbHOCHIN): HABBIKAMU IIPH-
MEHEHMS CTATHCTHYECKHX METO-
OB 11 00paboTKH pe3yiasTaToB
XHMHYECKOI0 9KCIIEPUMEHTA

OIIK-18.3

ITpmMensieT kpuTepuu
CpaBHEHHS JUIst 060C-
HOBAHMsI CTEIIEHH TOY-
HOCTH KOHEIHOTO pe-
3yJIbTaTa

3namp: HEKOTOpHIE KPUTEPHH
CpaBHEHHUA JUIss OOOCHOBAHUS CTe-
[IEHH TOYHOCTH KOHEYHOTO pe-
3yJIbTaTa

Ymems: BpIOHpaTe KpHTepuH
CpaBHEHHMs U1 0OOCHOBAaHHA CTe-
NEHH TOYHOCTH KOHEYHOTO pe-
3yIbTaTa

Bnaoemw (unu Hmemsp onvim oe-
AMENbHOCHY): HABBIKAMH IIPH-
MEHEHHS KPHUTEPHEB CpPABHEHMS
Uil 0OOCHOBAHHS CTEIEHH TOY-
HOCTH KOHEYHOTr'0 pe3yibTara

OIIK-18.4
Pesromupyer momny-
YCHHYIO HH(pOPMAIIHIO

3Hamb: OCHOBHBIE 3aKOHBI XH-
MHH, XUMHYECKHE CBOHMCTBA Be-
HIECTB, ITO3BOIIIOIIME 00pabaTtsi-
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[Inanupyemvie pesyapmanmsl 0CR0EHUSL OCHORHOT
ApopeccUoHanbHoll oipasosamenvroil npo-
Epammpl (KOMHEeH YUY, 3aKpeniennsie 3a Ouc-
YUNAUHON)

Kod KOMAHEmeH- Haumenosanue xounenmen-
Huu yuu

Kod u nauvienosanue un-
OUKATNOPA OGCTIUN ENIA
KﬁM}’}E]HBHZ{HH, 3(1K[_?t’fb7€H—
HO20 3a QUCIUNNNHOI

ITnanupyemuie pesyaomamsl o0Gyyenus
HO OUCYUNIUHE, COOMHECENHBIE C UHOU-
Kamopamy QOCIHUH#CEH U KOMIEMEHY ULl

IIpH [IPOBEJICHUH HC-
CIIeJIOBAaHUH 0OBEKTOR
npodhecCHOHATEHOM
IESITEILHOCTH H HX
CTPYKTYPHBIX 3/IEMEH-
TOB

BaTh PE3yJIBTaTEl XHUMHYECKOIrO
JKCIIEPHMEHTa M BBIIENATH OC-
HOBHBIE PE3yILTATEI

Ymems: oGpabateiBaTe mONTyUEH-
Hy!0 HHGOPMALHIO, BEIIEIATE
IIIABHOE M JIEJIaTh COOTBETCTBY-

IOIHE BEIBO/IBI U3 TaHHBIX, HOJY-
YEHHBIX B XOIE€ XHMHYESCKUX HC-
CIIEZIOBAHWH.

Bnaoempy (unu Hmems onsim Oe-
AmenbHocmu): HaBREIKaMH o00pa-
OOTKH U NOJIBENCHHS PE3YIBTATOR
XHMHYECKOTO HCCISIOBAHMS

2 YkasaHue MecTa JHCHHUILIHHBI B CTPYKTYpe 06pa3oBaTe1bHO IporpaMmbl

Hucunmmina «XuMusa» BXOIUT B 00S3aTeNbHYIO 4acTh 6oKa 1 «IHCIHHILITHHBL (Momymm») oc-
HOBHOM IpO(ecCHOHATBHOH 00pa3oBaTeIbHON MPOrpaMMEl — IPOrpaMME! crennamutera 21.05.04 T'op-
HOC JIe110, HANPaBIEHHOCTS (Crennanusanus) «OTKphITEIE TOpHBIE paboTey. JIMCIMIIMHEA H3ydaeTcs Ha
1 xypce B 1, 2 cemectpax.

3 O0beM QMCHMIUIMHBI B 3a4eTHLIX eJHHHIAX ¢ YKA3aHHEM KOJIHYECTBA aKa-
AEMHYECKHX HJIM aCTPOHOMHYECKHX 4YacOB, BBbIfeJEeHHbIX Ha KOHTAaKTHYIO paboTy
o0y4aioluxcs ¢ npenogaBatesieM (0 BHAAM y4eGHBIX 3aHATHH) M Ha ¢caMoOCTOS-
TeJILHYIO padoTy 00y4Yaromuxcst

O61uas TpymoéMKocTh (00BEM) MUCHMITHHLL COCTABISIET 9 3aUeTHBIX &/ THHHII (3.e.), 324 akamemu-
YECKHUX Yaca.

Tabmuita 3 — O6BEM IHCLMITIHERI

Buns! yuebuoii paborsr Bcero, gacos
O6mast TpyI0EMKOCTE THCIHIITHHEL 324
Konrakraas pabota ofydaromuxcs ¢ mperojasateneM MO BHIAM y4eOHBIX 26.22
3aHsATHH (BCero) ’
B TOM HHCJIE:
JICKIUH <
1ab0paTOpHbIE 3aHATHS 10
IPAKTHYIECKUE 3aHITHS 12
CamocrostenbHas pabora o6ygaromuxcs (Bcero) 284,78
Koutpons (moaroroska k sx3amMeny) 13
KonTakTHas paboTa no mpomexyTOUHOM aTTecTanun (BCero ATTKP) 1,22
B TOM YHCJIE: '
3a4cT . 031
3a4ET C OLECHKOH HE IPeoyCcMOTpEH
KypcoBas paboTa (IIpoeKT) HE [IpeyCMOTPEeHa
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9K3aMeH (BRJIHOYAs KOHCYNBTAIUIO TIEPE]] SK3aMEHOM )

0,12

4 Copepxanue

HbIX 3aHATHHI

AMCHHILUIHHBI, CTPYKTYPHPOBaHHOE 1O TemMaM (pa3zjiejiam) ¢
YKa3aHHeM OTBEJIEHHOro Ha HHX KOJIMYeCTBA aKaJeMHYeCKHX YacOB M BH/I0B y4el-

4.1 Conepskanue QHCHATIIAHEI

Tabmuua 4.1.1 — Cofrepskasue UCIUILITMHEL, CTPYKTYPHPOBAHHOE 110 TEMaM (pasmenam)

Ne | Paznen (tema) gucrm-
( ) AucH Comepixanue
/o IUTHHEI
1 2 3
1 cemectp
Xumugeckas cucTeMa. BHyTpeHHAS SHeprus. DHTaIbIINS BelecTa. Ter-
. | TOBOH apdexT xumHuueckot peakiuu. 3akon ['ecca. Bropoe Hagano Tep-
OCHOBEI XUMHYECKOIH ~ o
MOJMHAMHUKH. DHTponus. M306apHo-H30TepMIdecKuii moTeHHan (3Hep-
TEPMOIUHAMHUKH

rus ['u66ca). Usmenenne sHepruu ['u66ca cHCTEMBI Kak KPHTEPHI camo-
ITPOU3BOJIBHEIX IIPOLECCOB B 3aKPBITHIX CHCTEMAX.

CKOpPOCTh XMMHYECKHX peaKiuil. MeTo/sl ee HabMOIEHHS B H3MEepEHHSL.
DaKTOpsL, ONPENENIOIIHE CKOPOCTH PEAKIIHH, 3aBHCHMOCTE OT IIPHPOIBI
KOMIIOHEHTOB, HX (ha30BOr0 COCTOSHHS, KOHIEHTDAIHH, TEMIIEpPaTypHL.
Owneprus aktuBamuu. Karamus. [oMorenHsni u TeTEPOTEHHBINA KaTalus.
MexaHu3M KaTanHTHIECKUX peaximii. GepMeHTATHBHBIH KaTaus.
Tepmomaammacckoe paHOBECHE - HEYCTOHUHBOE, METACTAGHIIBHOE, CTa-
bubHOe. OOpaTnMEle U HeoOpaTHMble XHMHYECKHE peakiuy. KoHcranta
PaBHOBECHS XMMUYECKOH PEaKIlHH, €€ CBA3b CO CTAHAAPTHON cBOOOMHOM
SHEprueH peakuuu. CMeNleHHe XMMHYECKOT0 paBHOBecHs. [Ipunmum Jle-
Hlatemnse.

®azosele mepexonsl. [lpasuno ¢asz [u66ca. JlarpaMMbl COCTOSIHES HA
IIPUMEPE AHarpaMMbl COCTOSHHMSA BOIBL

XuMHdecKkasd KHHEeTH-
Ka, Katamus. PaBHoOBe-
CHE: XMMHYECKOE U
da3oBoe

(S

Ctpoenue atoma. KeaHToBBIE WmCia, HX (QH3MUCCKHM CMBICT H MIpeIeE
H3MEHEHUA. AToMHEIe opOutann. ITpuxnun [Taymu, mpasuio I'yaaa. ITo-
CIIeI0BAaTEIEHOCTE 3aIl0IHEHHS aTOMHBIXOpOUTAIEH.

Ilepuommraeckuii 3akoH u nepuoauyeckas cucrema aneMmentos /(.M. Men-
ACNEEBa C IO3WIME KBAHTOBO-MEXAHHYECKOM TECOPHH CTPOEHHS aTOMA.
Hepronudeckoe H3MeHeH e CBOHCTB XMMHYECKHX JIEMEHTOB U HX COSMIH-
HEHHUH.

Merton BanenTHEIX cBsizedl. OCHOBHEIE XapAKTEPHCTHKHE XUMAYECKOH CBSI-
31. BalleHTHOCTE 110 MeTO/Y BaleHTHBIX CBsi3eil. THIHI XUMHYECKOH CBA3H
¥ MeXaHu3Mbl 0Opasosanus. KopanenTHas cBssb. [lomatue o ruCpummsa-
LUH 3MEKTPOHHBIX OpOutanell. MeTammnyeckas CBI3b. 30HHAS CTPYKTYpa
IIPOBOHAKOB, MOTYIPOBOMHHKOB H IHINEKTpHKOB. COOCTBEHHAS U ITpH-
MECHAs IIPOBOTUMOCTb.

Tuner B3aumoneiicTBrst Mosekyl. KpHCTammaeckoe COCTOSHEE BEIIECTRA.
Trner KpuCTAITHYeCKUX PEMETOK. PeansHble KPUCTAIIEL

KomiuekcHble coeIMHEHNS, WX COCTAB, CTPOSHHUE H CBONCTBA.

Crpoenme atoma.
XWMHYECKas CBA3b.
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PacTBOpEI

PactBops! (TBep/ple, KumKHE, ra3006pasHeie). BoJHEE pacTBOPEI Hedlek-
TPOJTHTOB M 3NIEKTPOTUTOB, HX KOJUIHTATUBHEIE CBOIICTRA.

Teopust smextponutnueckoit muccommanuu. CremneHpb OUCCOIHALINH, ee
3aBUCHMOCTD OT Pas3iiIHbIX (akTopos. CHTbHEIE U Cl1alble SIeKTPOIHTEL
3akoH pasbapienus OcBanbia. JIMCCOMHATIHS BOJBL, BOJOPOJHEIH TI0Ka3a-
T€/lb U CHOCOOB! €r0 OmEeHKH. VOHHEBIe peakiinu o0MeHa W PaBHOBECHS B
pacTBOpax 3/IEKTPOIUTOB. [ Mapom3 conel, KOIHYECTBEHHEIE XaAPAKTEPH-
CTHKH TuAposmsza. PaxkTtoprl ruapommusa. KHCIOTHO-OCHOBHBIE CBOMCTBA
BEINECTR.

OxucnuTensHo-
BOCCTaHOBHTEINIEHEBIE
PEaKIIuH. DIEKTPOXHU-
MHYECKHE CHCTEMEI

OKHCIUTENbHO-BOCCTAHOBHTEIbHEIE PEaKIAH, HX CYIIHOCTh. BaxHeii-
Me OKHCIUTeNnH W BoccTaHoBHTENH. Kinaccubpukanus OBP. Cocrasie-
Hue ypaBHeHu# OBP ¢ mcmonb3oBaHHEM METONA 3EKTPOHHOTO GanaHca
H ME€TOJa HOHHO-37IeKTpOHHOro Oananca. IToBeneHue MeTamioB B arpec-
CHBHBIX cpezax. Hampagienne npotekanus OBP. ITousTtue 06 anekTpo-
HEIX MOTCHIMANaX METAIOB U HX H3MepeHue. Ps HanpsykeHwil MeTan-
JIOB M CIICJCTBHA W3 Hero. YpasHeHue Heprera. CraHaapTHBIH BOZOPOI-
HpII 2nmekTpon. IameBannueckme. DJIC u ee u3MeHeHHe. DIEKTPOIIHS.
ODNEKTPONK3 ¢ PACTBOPUMBIMU U HEPACTBOPHMEIMHE JIEKTPOaMH. 3aKo-
Hbl @apanes. [IpakTHuecKoe IPUMEHEHHE TEKTPOTIH3A.

Kopposus MeTammoB u cinasos. XuMudeckas KOPPO3HI. DIeKTPOXHMUYE-
CKasl KOPPO3Ks H (aKTOpkl, BIHAIONIHE HA €€ CKOPOCTh. 3alluTa 0T KOppo-
3HH.

2 cemectp

Jucnepcusie cucre-
Mel. Komonnusie
PacTBOPEI

[Tonsitus «KOMIOHEHT», «daza». Crocobsl BEIPAKEHHUS COCTABA MHOTO-
KOMIIOHEHTHBIX CHCTEM (KOHIIEHTPALHH KOMIIOHEHTOB).Buibl mucrepe-
HBIX CHCTEM, MX XxapakTepucTuku. Kommommasle pacTBopb! (305H), HX
cBoiicTBa. Bunpr 3omet. CrocoGbl moiydeHHs] KOIUIOMOHBIX PAacTROPOB.
YCTOHYHBOCTE KOMUIOMAHBIX pacTBOpoB. CTpoeHuMe MHUIEIEL Paspyiie-
HHE KOJUIOWHBIX PACTBOPOB. J[3eTTa-IOTEHITHAIL

CaoiicTBa HEMETATIIOB

Bozopoxn. Ctpoenue, XUMHUECKHE CBONCTBA, OTydeHHe, TIPHMEHEHHE.
lanorensr. Obimas xapakTepucTika. [IpocThIe H CIOKHBIE COSTHHEHHS.
Kucnopon. Tlpocteie u cnoxusle coequnenus. OKcHABL ITepOKCHIBL
Haanepokcuel. Cepa. IIpocTelie 1 cnoxkHbe coenuaenus. A3oT. [IpocTrie
U CcinoxHble coenuHeHus. Docdop. IIpocThie W CIOKHBIE COSTUHEHUS.
Yraepon. Ilpoctsle m clioxkHBle coemuuenus. Kpemuuii. IIpocTsle u
CJIOJKHBIE COEIHHEHHS.

Merammst

Obmas xapaktepuctuka. [llenounsle W IIETOYHO-3eMebHBIE METALIEL
Amovuanuit. [Tonyuesune, cBoiicTBa IPOCTEIX BEMIECTB M MX COSIMHEHMIL.
d- Dmementsl. OGmue 3axoHoMepHOCTH. I'pymma VIIB, rpymma VIB,
rpyrma VIIB, rpynma IB, rpymma IIB: monydenue, cBOMCTBA HPOCTHIX
BCIIECTB M UX COC/MHEHHH B Pa3sHBIX CTEIEHSX OKHCIEHHS. [l0omydeHme,
CBOMCTBa, IpIMEHEHHE.

Wnentudukanus se-

IIECTBEHHEIX 00BEK-

TOB, 3JIEMEHTEI XUMHU-
4ecKOoro aHalm3a.

ODNEMEHTHBI W BEINECTBEHHBIH aHATH3 00HeKTOB. KaueCTBEHHEIL U KO-
JVYCCTBEHHBIM aHalu3. AHATMTHYSCKHE CHIHAlm, Kak HOCHTEIh Kade-
CTBEHHOU W KONMYECTBEHHOH MH(OpMAamuu 00 aHaIM3HpyeMoM OOBEKTe.
[onsaTre 0 creuuHIHOCTH, CEIEKTHBHOCTH W WHTCHCHBHOCTH AHAIHTH-
YECKHUX CHTHAJIOB. MeTOABI oTydeHus aHaIuTHUECKOr0 CUTHANA U H3Me-
PEHHs €r0 HHTEHCHBHOCTH. Kitaccudukarms MeTOIOB aHamu3a U uX Kpat-
Kasl XapaKTepHCTHKA.
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Tadmama 4.1.2 — Conepixanne MUCIUILTMHEL K €70 METOMYECKOE 06CCIIeUeHHE

DopMEI Te-
YuebHO- | KyImero KoH-
Ne Bungpr nestensroCTH | MeToH- TPOIIS yOIIe- | poo
Pasnien (Tema) qucuunnuaes YeCKHE |BaeMOCTH (T10
wn 85851
MaTepua- | HelesIsaM ce-
mex. | Ne JIBI MecTpa)
~ | Nemp.
gac | mad.
1 2 3 4 S 6 7 8
1. | OcHoBBl xMMHYecKo# TepmommHAamMu- | 1 V-1-6 PP2-18 OIIK-4
KH MYV-1 OIIK-18
2. | XuMmudeckas KHHETHKa, KATaiu3. Pas- 1 1 V-1-6 PP2-18 OIIK-4
HOBeCHE: XHMHYECKOe U (hazoBoe MYy-1 OIIK-18
3. |Ctpoerue atoMa. XUMHUECKAS CBS3b 1 2 Y-1-6 PP2-18 OIIK-4
MV-I OIK-18
4. |PacTBOpEHI 1 1 V-1-6 PP2-18 OIIK-4
MY-1,2 OTIK-18
5.  |OKHCIUTENBHO-BOCCTAHOBHTEBHBIE 2 3 V-1-6 PP2-18 OIIK-4
pPeakin. OIEeKTPOXHIMUYECKHE CHCTe- My-1,2 3J118 OIIK-18
MEI
II cemectp
1. |MucnepcHsie cucreMsl. KoutommHbIe - 1 ¥-7 PP 2-18 OIIK-4
PacTBOPEL My-1 OITK-18
2. | CaoiicTBa HEMETALIOB 1 ¥-1-7 PP2-18 OITK-4
MVY-1,2 OIIK-18
3. |Meramsl 2 2 V-1-7 PP2-18 OIIK-4
Y=L 2 OIK-18
4. |WneHTHOUKAUNS BEIIECTBEHHBIX 00B- 3 y-1-7 PP2-18 OIIK-4
CKTOB, 3JIEMEHTBHI XMMHYECKOTO AHAIH- MV-1 37118 OIIK-18
3a
3JI - sammuTa nabopatopHoit paGoTel, PP- BEmMoTHEHTE pacueTHOH paboTeI
4.2 JlabopaTopHble H (HIH) IPAKTHYECCKHE 3AHATHS
4.2.1 JIaboparopuble 3aHATHS
Tabmuua 4.2.1- JlaGopatoprsle paboTs
Nao Hawnmenosanue mabopatopHoit paGoTh O06BeM, gac
1 2 3
I cemectp
1. | Peakuuu wonHOTO 06MeEHA 2
o OKHCIUTENEHO-BOCCTAHOBUTENLHBIE PEAKIHH. 2
Hroro 3a cemectp 4
IT cemectp
1. CrolicTBa cOeIMHEHHUNA YITIEpOIa H KPEMHHsL 2
2. CaoticTBa d-a1eMeHTOB: Kenesa, Memy, [UHKa 4
Wroro 3a cemectp 6
Hroro 1
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4.2.2 IIpakTHYecKHe 3aHATH
Tadmina 4.2.2 - IpakTAuecKkue 3aHATUS

No HaumMenoBanue nmpakTHYECKOro 3aHITHS O065éM, uac.
1 2 3
I cemectp
1. | CkopocTs XMMHYECKHX peaKimil. XUMUYeCKOe PABHOBECHE 2
2. | DIeKTpOHHOE CTPOEHHE aTOMa 2
3. | DIeKTPOXHUMHYIECKHE CHCTEMEI 2
Hroro 3a cemectp 6
IT cemectp
1. | Komnougsete pactBopel 2
2. | OcHOBHEIC XUMHYECKHE CBOHCTBA METAIIOB 2
3. | Unenrtuduxauus coenunennit. OCHOBHBIE MOHSTHS aHATHTAYCCKON XUMHH 2
Hroro 3a cemectp 6
Hroro 12

4.3 CamocronTensHas pabora cryaentos (CPC)

Tabmuma 4.3 — CamocTosTensHas paboTa CTYIEHTOR

06 pina- Bpewms, 3arpa-
e HammenoBanwue paznena (Temsi) Cpox BEIIIOJ- 9HBAEMOE Ha
(o) JUCITUTLTAHEI HEHHUS BEIIIOJTHEHHE
CPC, uac.
1 2 3 4
I ceccust
L, OcHOBBI XUMHYECKOH TEPMOTHHAMHUKH 1-2 Henenu 31
XuMuYecKas KHHETHKa, KaTalus. PaBHOBecHe: ”
2. 3-5 Hepenu 31
XHMHYECKOe U (a3oBoe
3. Crpoenue atoma. XMMHYECKAS CRS3b. 6-9 menenu 31
4, PactrOpEI 10-13 megemn 31
5 OKHCITHTENbHO-BOCCTAHOBHTEBHEIE  PEAKIIHH. P T — 33.9
DIIEKTPOXUMHUYECKHE CHCTEMEI
II cemectp
1. HucniepcHele cucteMsl. Kouonmmele pacTBOPBI 1-4 nenenu 32
2. CaoiicTBa HeMeTAIIOB 5-8 Henenu 32
3. Merais 9-12 Hepemu 32
A VnentuduKaius BellecTBEHHEIX OOBEKTOB, dIie- 1318 sememc 31,88
MEHTHI XUMIYECKOT0 aHaIIM3a.
Hroro 284,78

S Ilepeyens yueGHO-MeTOIHIECKOr0 00ecIeueHHS IS CAMOCTOSITeIbHOM pa-
00TEI 00y4aromuXcs M0 AHCIHILTHHE

CTyZACHTBI MOTYT NIPH CAMOCTOSITEIBHOM H3yYeHHH OTACTHHEIX TEM H BOIPOCOB AACIHILIHHEL
IOMB30BAThCS Y4eOHO-HAMTIAHBIME II0COOHAMH, Y4eGHBIM 060PYI0BAHHEM ¥ METOIHIECKIMH paspa-
borkamu Kadenpe! B pabouee BpeMs, ycTaHoBIeHHOe [[paBHIaMH pacIopsAKa paGOTHHKOB.
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YuebHo-MeTomuYeckoe obecieyeHne I CaMOCTOSTENBHOM paboThl 00YJaIOIUXCst IO JAaHHOK
AUCHUIIHHE OPraHu3yeTCs:
bubnuomexoii ynusepcumema:
- OHOIHOTeUHBIN (QOH yKOMIUIEKTOBAH yUeGHOM, METONYECKOH, HAY9IHOM, IIEPHOANIECKOH, CIIPaBOY-
HOU IMTEpaTypoii B cooTBeTcTBHE ¢ YII 1 PIITT;
- HMEETCS IOCTYI K OCHOBHBIM HH(POPMAIMOHHO 00pazoBaTensHbIM pecypeaM, HHQOPMALHOHHOM Gase
NAHHBIX, B TOM 9HCJIe OHONHOrpadUIeCKoH, BO3MOKHOCTE BEIXO/A B HHTEPHET.
Kagedpoii:
- yTeM 00eCIedeHus JOCTYIIHOCTH BCETO HEOOXO0HMOr0 YIeGHO-METOMHYECKOTO CIIPaBOYHOTO MaTe-
pHaia;
- [yTeM NPEAOCTABICHUS CBENICHNH O HATUYHH y4eOHO-METONHIECKOR IHTEPATYPE], COBPEMEHHEIX IIPO-
TPaMMHEIX CPEJICTR;
-IIyTeM paspabOTKH: METONWYSCKUX peKOMEHIAIMH, 3aJaHu# LIS CAMOCTOSTETbHOMH paboThl; TEM IOKIa-
AOB; BONPOCOB K SK3aMEHY; METOAHYCCKUX YKa3aHMH K BBITOIHEHHIO JAG0PATOPHBIX M MPAKTHUSCKHUX
paboTt u T.1.
nonuzpaguieckum yenmpom (munozpagueii) yuusepcumema:
~IIOMOIIb aBTOpaM B IIOATOTOBKE U M3MaHUU HAYYHOH, y9eOHOH U METOAUYECKOM THTEPATYPEI;
“YAOBIETBOPEHUE IOTPEOHOCTH B THPAKHPOBAHHH HAYYHOH, YI4eOGHOH H METOIMIECKOM JIUTEPATYPHL

6 OGpa3oBaTe/ibHbIe TeXHOJIOTHH. TeXHOIOTHH HCIIOIL30BANMS BOCIIHTATE b~
HOI'0 MOTEeHIHAJIA AHCHHILIHHBI

Peainsaius KOMITETEHTHOCTHOTO MOIX0/A PEyCMaTPHBAET IIKPOKOE MCTIONIBE30BaHKe B 00paso-
BATCIIHOM IIPOLIECCe aKTHBHBIX M MHTEPAKTHBHBIX (OPM IIPOBEEHHS 3aHATHH B COUCTAHHM C BHEAYIU-
TOPHOH paboTOd ¢ wedBI0 (OPMHPOBAHHS YHHBEPCANBHBIX, OOLIENPOpECCHOHATEHEIX U npogeccro-
HANBHEIX KOMIICTEHIMH 00yJaromuxcs. B paMKaX MHCHMIUIHHBL IPELyCMOTPEHE BCTPEUH ¢ SKCIIEPTAMH
1 crenuanicTamu KomuteTa o Tpymy u 3aHsTocTH Hacenenus Kypekoit o6racTw.

TaGnuma 6.1 - UnTepakTHRHEBIE 00pasoBaTenbHEIE TEXHOIOTHH, UCIIONb3YEMBIE TIPH TTPOBEICHHH
ayJUTOPHBIX 3aHATHIH

Ne HanmenoBanue paszena (TeMbI TeKIH, HUcnone3yeMsie nHTEpakTUBHEIE 00- | O6beM,
IIPAKTHYECKOIr0 MM J1ab0paToOpHOro 3aHs;- pasoBaTeIbHBIE TEXHOIOTHH Jac.
THS)
1 2 3 4
1 cemectp
1. JlaGopatopras padora «Peaxmu wounoro | Pa6oTa B rpymnmax 2
obmena»
Wroro 3a cemectp: 2
2 cemectp
1 Jlaboparopuas pabota «CBoiicTa coequ- PaGora B rpymmax 2
HEHHH yIepoaa i KpeMHHUS»
Hroro 3a cemectp 2
Hroro: 4

CozeprxaHue TUCIMIUTMHBI 0071a1aeT 3HAYATETEHEIM BOCITHTATEILHEIM [IOTEHIIHAJIOM, ITOCKOITb-
Ky B HEM aKKyMyIMPOBaH HCTOPHYECKHH H COBPEMEHHBLINH HAYYHBIH OIBIT Uel0BEYeCTBA. Peanusarius
BOCITHTATC/IbHOTO TOTCHIMATIA JUCHUIUIMHEL OCYINECTBIAETCS B PAMKAX EIHHOTO 00pa3oBaTeIbHOTO U
BOCITHTATEJIEHOTO IPOLIECCa M CIIOCOOCTBYET HENPEePLIBHOMY PA3BHTHIO JTHIHOCTH KAXI0T0 obygarore-
rocs. JIMCuMIINEA BHOCUT 3HAYUMEL BKJIAL B (hopmupoBanue 0bIeH U TpodhecCHOHATBHOM KYJIBTYPEI
oOyuaromuxcs. CofepkaHHe THCIMIIIMHEL CIIOCOOCTBYET —TIPaKIAHCKOMY, PO(ECCHOHANBHO-
TPYZIOBOMY, SKOIOIHYIECKOMY BOCTIMTAHHIO O0YUAIOIIHXCA.
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Peanusanus BoCIHTaTEIBHOTO OTEHIHATA JUCIHILIHHEI OAPA3YMEBACT:

— MC/ICHANPABIICHHBIH 0TOOp NPENOaBATENEM M BKIIFOUEHHE B JIEKIHOHHEI MATEPHAN, MATEPH-
an a7 1abOpaTOPHBIX 3aHATHH COAEPIKAHUS, ACMOHCTPHPYIOMIETO 06YYAFOIIHMCS 00Pasbl HACTOSIIErO
HayHHOrO IMOABMIKHWYECCTBA CO3JaTeNeH U NMpe/CTaBUTeNed JaHHOH OTpacii HayKu, BEICOKOIO Ipodec-
CHOHAJIH3Ma YHCHBIX, HX OTBETCTBEHHOCTH 32 PE3yJIBTATHl U IIOCIEACTBUS ASSTEIBHOCTH UL TIPHPOIEL,
HeJIOBEKA M 00IIECTBA; IPUMEPHI OUTHHHOMH HPaBCTBEHHOCTH JIO/IeH, MPHYACTHBIX K PA3BHTHIO HAYKH, 4
TAKJKE IIPHMEPBI IPaKIaHCTBEHHOCTH U TBOPYECKOIO MBIIIIIEHHSL;

— TPHMCHEHHE TEXHONOIHH, GOPM B METO/0B IpenofaBaHys IUCIUIIIMHEL, UMEIOIIHX BEICOKUIA
BOCTIUTATENbHBIH 3Q(EKT 3a CIET CO3NAHMS YCIOBHIA Ul B3aUMOAEHCTRHS O6YYAIOMEAXCS ¢ IPEIIO(aBa-
TeIEM, APYIHMH 00yJaloONMMHKCS, TIPeICTABUTENIMH paboTomaTencit (KOMaH/Has pabora, pa3bop KoOH-
KPETHBIX CUTYaluH, 1 1Ip.),

— JIMYHBL IPUMED MPENOABATEL, AEMOHCTPALMIO HM B 06Pa30BATEbHOMN AEITCIEHOCTH W 06-
IIEHHH ¢ 00yYarOIMUMHUCS 3a paMKaMi 00pa30BaTelbHOr0 IIPOIEcca BLICOKOH 00me 1 npodeccHOHaTb-
HOH KYJIBTYPEL

Peannsamus BOCIUTATENEHOTO IOTEHIMANA JUCIUILTHHE] Ha YUeOHBIX 3aHATHAIX HAIPABIEHA HA
[TONUIEpAAHUE B yHUBEPCUTETE SAUHON pasBUBAIONIel 00pa3oBaTeIbHOM U BOCIIUTATEIBLHOM cpenbl. Pea-
Jiu3anus BOCITHTATENBHOIO NOTEHIHAIA JUCIMILUIMHEI B XO/€ CAMOCTOSATENIEHOM paboThl 06ydaroIuxcs
CIIOCOOCTBYET PasBHTHIO B HEX IEJEYCTPEMICHHOCTH, HHAHATHBHOCTH, KpEaTUBHOCTH, OTBETCTBEHHO-
CTH 32 PE3YJILTATHI CBOEH pabOTHI — Ka4eCTB, HEOOXOMMMBIX ISl YCIEIIHOH CONUAU3AH 1 TPodeccH-
OHAJIBHOTO CTAHOBIIEHHSL.

7 ®OHJ OLEHOYHBIX CPeACTB /s NPOBEAEHHS MPOMEKYTOUHOH ATTECTALHH
00y4aromuxcs Mo AUCHHIIHHE

7.1 Ilepeyens KOMIETEHIHH ¢ YKA3AHHEM 3TANOB HX dbopMupoBaHHSA B npouecce OCBOCHHS
OCHOBHOH NpodeccuonanbHoil 06pasoBaTenbHOIl IPOrpaMMbl

Tabmuna 7.1 — Stansr hopMHUPOBAHHS KOMITETEHIHIL

Kox u nanvenopaume koM- | DTarms! JopMHPOBAHAS KOMIETSHIHH 1 MUCLIATLIHHEL (Momymm) u npak-
[ETEHITHH THKH, P H3y4EHUH/TIPOXOKICHHH KOTOPBIX GOopMHUpyeTcs JaHHAsS
KOMIETEHITUS
HaYaJIbHBIH OCHOBHOI 3aBEpIIArOIIHIA
1 2 3 -
OIIK-4 Cnocoben ¢ ecre- Qu3znka Teopernueckas mexanuka OGorarmenue
CTBEHHOHAYYHBIX  ITO3HMIHH Xumust IlpuknagHas MexaHuKa | IOJE3HBIX HCKO-
OLeHHBATL CTpOCHME, Xu- | Hauepraremsnas reo- | ComporusieHue MaTepHa- [IaeMBIX
MHYECKHH ¥ MHHEpPATbHEIA | MeTpus. MikeHepHas 0B
COCTaB 3€MHOH KODBI, MOp- | H KOMIIBIOTEpHAS Ipa- ONeKTPOTEXHHKA
donoruyeckne ocobenHOCTH buxa. I'mopomexanuka
U TCHETHYECKHE THIIBI Me- Martemaruka Tepmonmmamuka
CTOPOIKICHHH TBEPHIBIX IIO- Marepuanosenenue
JIE3HBIX HCKONAEMBIX IIpH I'eonesus u mapximeiize-
PeIleHHH 33134 IO palHo- pus
HaJIbHOMY M KOMILIEKCHOMY YuebHast reonornyeckas
OCBOCHHIO  I'€0PECYpPCHOIO IIpaKTHKa
MIOTEHIMAlIa He [
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OIIK-18 Cmocoben yuact-
BOBATh B HCCIENOBAHHUSIX
O0OBEKTOB NPOGeCCHOHAIb-
HOM JeSTEMbHOCTH M HX
CTPYKTYPHBIX 3JIEMEHTOB

TOBKY I'OpHOT'O HHXE-

MaremaTuka
XHAMH
Beenenue B mpodec-
CHOHAIBHYIO [TOT0-

Hepa

YaebHast 03HAKOMHTEBHAS IIPAKTHKA

7.2 Onucanne noka3aTe/teil H KPHTEPHEB OUEHHBAHMST KOMIIECTEHLHI HA Pa3THIHBIX ITAIAX
uX (JOPMHDPOBAHHS, ONHCAHHE ITKA.T ONEHHBAHHS

Tabmuua 7.2 — ITokasaTeln u KPUTEPUH OMEHUBAHHS KOMIIETCHIHH, [IKANA ONeHHBAHMS

Koz komre- | TMokazaTenu omeHusa- Kputepuu 1 mkana oleHHRAHHA KOMIETeHLMEH

TEH- HUS KOMIETEHUMHA (#H- IMoporoselii yporeHb [TpoaBHHYTHI YpOBEHB Bricoknii ypoBeHs

MU/ 3Tan OuKamops: Qocmusxce- («yDOBNETBOPUTETLHON) («xoporuioy) («OTIIHIHOY)
HuA KOMHE”I&?H‘J;I!T{,
SAKpPeENNIEHHuIE 30 onc-
YUATUHOT)

1 2 3 4 5

OIIK-4/ OITK-4.1 uame: 3uamep: 3namp:

Hadaiab- KJI&CCH(bHI_IHp}’ET - HEKOTOpPEIC XHMH- | - OCHOBHBIE XHMHUE- | - XUMHUYECKHE 3dKO0HBI,

HBIi1 BBIABJICHHEIC (I)PI- HECKHE 3aKOHBI, 3a- | CKHE€ 3aKOHBI, 3aKo- 3aKOHOMEPHOCTH,
3HYECKHE U XUMH- KOHOMEPHOCTH, HOMEPHOCTH, 0co- | ocoOeHHOCTH opoTe-
HECKHE ITPOLIECCHI, ocobeHHOCTH IIpo- OeHHOCTH IIpOTCKa~ | KaHHuA XHMHYCCKHX
IIPOTCKAarOIIe Ha TEKaHHd XHMHYC~- | HHA XHMHAYCECKHUX | IIPOLECCOB H EBIIGHI/IfI,

00BekTe mpodec-
CHOHAJILHOH Ies-
TEIBHOCTH

OIIK-4.2
IIpumensiet ms
pelIeHus 3a1aq
npodeccHoHab-
HOH JIeATeNIbHOCTH
(byHIaMEHTAIBHEIE
3aKOHBI, OITHCEIBA-
IOILIIHE A3YYaeMBIH
IIPOLIECC WIIH SIBIIE-
HHE

OIIK-4.3

Pemraer 3amauum o
HHTET PUPOBAHHIO
TEXHOJIOTHH HOOBI-
YU TIOJIE3HEIX HC-
KOIaEMBIX ITI0 KpH-
TEPHIO MOTHOTEI
OCBOCHHS Teope-
CypcoB

CKMX IIPOIECCOB H
SBICHUH, WX KiAac-
CUpHUKALNH;

- HeKoTopele (yH-
JaMeHTalbHbBIE  3a-
KOHBIL, 3aKOHOMEp-
HOCTH OOIIed u He-
OpraHv4YecKol  Xu-
MHH, OCHOBHEIE IIO-
HSTHS, MaTeMarude-
CKMH ammapaTr oc-

HOBHBEIX  Da3elioB
XUMHH;

- HEKOTOpEIE XHMH-
YeCcKue aCIIeKTEI

TEXHOJIOrUH no0BaH
MONE3HBIX HCKOIAae-
MEBIX.

Ymemn:

- BBIIBIIATL HEKOTO-
pBIe XHMHYECKHE
IIPOTIECCHI cpenn
MPOTEKAOIMUX  Ha
o0BekTe Tmpodeccu-
OHANNBHOH [OEATElIb-
HOCTH, OIPEIenarh
HX  KlaccH(puKanm-

[IPOIIECCOB H  SBIIE-
HUH, X KIaccupuxa-
THH,

- OCHOBHBEIE (QyHIa-
MEHTA/IbHBIE 3aKOHBIL,
3aKOHOMEPHOCTH 00-
el M HeopraHude-
CKOH XWMHH, OCHOB-
HEIE IOHSATHSA, Mare-
MaTHYeCKHH ammapar
OCHOBHEIX pPa3/eiioB
XHAMUH;

- OCHOBHBIE XHMHUYE-
CKHE aCIEeKThl TEXHO-
noru#t  mo0bMM  mo-
JIE3HBIX HCKOMIAEMBIX.
Ymemp:

- BBISBJISITE OCHOBHEIE
XHUMHYECKHE TIpoLec-
CBI Cpeay MpOTEKato-
muUx Ha  0OBekTe
podeccHoHaIBHOM
NEATENbHOCTH, OIpe-
JIeNATh HX Kiaaccudu-
KallHOHHYIO IIpHUHAI-
JIEKHOCTD, UCXOOd M3
NPHHATOH  XUMU4Ye-

HX KIaccuUKaImu;

- (dyHmaMeHTaIBHEIE
3aKOHBI, 3aKOHOMEp-
HOCTH 00IueH u Heop-
TaHHYECKOH  XWUMMH,
OCHOBHBIE  TIOHSTHS,
MaTEMATHUSCKHAHM  aIl-
mapaT OCHOBHBIX pa3z-
JIEJIOB XUMHH,

- XMMHYECKHE Aaclek-
Tl TEXHOJIOTHH HOOEI-
Y MOJE3HBIX HCKOIIA-
€MEIX.

Ymems:

- BBUIBIATL XHMHYE-
CKHE IPOLECCHl CpeH
IIPOTEKAFOIITHX Ha
00bekTe mpodeccHo-
HAJIBHOH  JeSTeNLHO-
CTH, OIpEeNeNnsiTh HX
KTacCH(OHUKATHOHHYIO
NIPUHAJICKHOCTE, HC-
X0od W3 [OpuHATOH
XHMHYECKOH KIaccH-
huxarmm;

- IIPUMEHSTE 3aKOHBI U
3aKOHOMEPHOCTH XH-
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OHHYKO IIpHHAIIEHK-
HOCTb, HCXONS U3
IIPHHEATOH XHMHYe-
CKOH  KjaccupuKa-
HH,

- NPHMEHATH HEKO-
TOpEIE 3aKOHBI M 3a-
KOHOMEPHOCTH  XH-
MUYECKOH HayKH
JIst IIPOBEICHHAS
aHalli3a CHUTYalHH,
BO3HHKAIOIIHX B
npodeccuoHaTBHOM
JIESITeNBHOCTH,
IIpeiaraTh BO3-
MOJKHEIE BapHAHTEI
pELIEHUs  IIOCTaB-
JICHHOH 3ama9;

- BBIIBILITH XUMHYE-
CKYKD)  COCTaBJISIO-
IyI0 B TEXHOJIOTH-
YECKHX  IIpolieccax
IOOBYM  ITOJIE3HBIX
HCKOTIaEMBIX 51
Npejyiarate  perie-
HHS C IIO3UIHMH XH-
MHH 10 HX HHTETpHU-

POBaHHIO;
Bnaoemw (unu
Hmems onvim odes-
mensHocmu):

- HEKOTOPBIE HABBI-
KaMH  [IpUMEHEHHS
XHMHYECKHX  3Ha-

HHH, aHanmwWsa mpo-
TEKAOIIEro Ipolec-
ca, a Takke KJIacCH-
(QHKAHOHHYIO K-
HaJJIEXXHOCTb BbISB-
JEHHOI'O0  XHMHYe-
CKOT0 IIpoliecca;

- HEKOTOphIE HAaBEI-

KaMH  I[IPOBEACHMSA
XHMHYECKHX pacue-
TOB,  COCTAaBJICHHS
CXEM DpeIlleHHs 3a-
Jaq npogeccuo-
HaJlbHOH  JesdTellb-
HOCTH;

- HEKOTOpBIE HaBbl-
KaMHu obpaboTku

UHOpPMALH  TeX-

CKOHM  knaccupuka-
HH,

- IPHMEHSATH OCHOB-
HBIE 3aKOHBl M 3aKO-
HOMEPHOCTH XHMHYeE-
CKOH HayKd OIS Ipo-
BEJEHHs aHaIH3a CH-
Tyallud, BO3HHUKAIO-
muEX B IpodeccHo-
HATBbHOH JeATelIbHO-
CTH, IIpeIIaraTb BO3-
MOKHBIE ~ BapHaHTHI
PEIeHUs] TIOCTaBJIEH-
HOH 3aJ1ayH;

- BBIABIATE XHMHYE-
CKYIO COCTaBIISIOIILYIO
B TEeXHOIOTHYECKHX
mponeccax — JOOBIYH
[IOJIE3HBIX  HCKOIIae-
MBIX H IIpeaiararh
PEIIEHHS ¢ TIO3MITUH
XHMHUH TI0 HX HHTe-

IPUPOBAHHUIO;
Bnraoems (unu
Hmemv onsim oOes-
menbHoCHI):

- OCHOBHBIE HaBBIKa-
MH [pHMECHEHHS XH-
MHYECKHX 3HaHHH,
aHanMs3a IpOTEeKaro-
oero  Impoiiecca, a
TaKkKe KIacCH(pHKa-
[HOHHYI)  IIpHHAM-
J€KHOCTh  BBISIBIICH-
HOTO  XHMHYECKOIO
IIpoilecca,

- OCHOBHEIE HAaBBIKa-
MH IIPOBEICHHS XH-
MHYECKHUX PAaCUeTOB,
COCTaBICHHS  CXEM
PelleHHs 3a7ad Ipo-
(GeccHoHATBEHON es-
TEIHHOCTH;

- OCHOBHBIE HaBBIKA-
MH 00paboTkH uH-
dopmanuu TexHOIO-
U JOOBMU  MOJE3-
HEIX  HCKOIIAEMBIX,
IpelUlaraTe CIIOCOOBI
PeOICHHuA 3a1a4d 1o
HMHTETPUPOBAHUIO
TEXHOJIOTHH 100BIYH

MHYECKOM HayKW IS
NIPOBENIEHHUS aHajIH3a
CHTyalu¥i, BO3HHKAa-
OIUX B ITpodeccHo-
HaIBHOU  JICATSIIBHO-
CTH, IpEeIararb BO3-
MOJKHEIE BapHaHTEI
PEIIeHHs TOCTaBICH-
HOH 3a7a4H;

- BLIABIATE XHMHYE-
CKYIO COCTaBJLIFOIIYIO
B TEXHONOTHYECKHX
npoIeccax IOOBIYH
IMONIE3HBIX  HCKOIIae-
MBIX M IIpenjararh
pPELIEHHd C ITO3HIIMH

XUMHH 1O HX HHTe-
I'PUPOBAHHIO;
Bnaoems (unu
Hmemv oneim Oen-
MeibHOCHN):

- HaBBIKAMH I[IPUMEHE-
HHS XUMHYECKHX 3Ha-
HHH, aHajlM3a IIpoTe-
KaroIlleTO IIpolecca, a
TaKkKe  Kiaccupuka-
IIHOHHYIO IIpUHA-
IE€KHOCTh  BBISBIICH-
HOTO  XHMHYECKOIro
nporecca;

- HaBBIKAMH IIPOBEJIE-
HHs XHUMHYECKHAX pac-
YEeTOB,  COCTaBJIEHHS
CXE€M DpEIIEHUs 3a1ay
PO ECCHOHATLEHON
JESATENbHOCTH;

- HaBBIKaMH 00pabot-
Kd HHOOpPMAIMH TeX-
HOIOTHM 100BMH IIO-
JIE3HBIX HCKOIIaEMHEIX,
Ipe/araTte CHOCOOEI
pellleHus 3a7ad 1o
HHTETPUPOBAHUIO
TEXHOJIOTHHM  0OBIIH
MONIE3HEIX ~ HCKOIIae-
MBIX, ONHpasICh Ha
3HAHUS B ODNIACTH XH-
MUH.
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Hojmoru#t  jo0bBum
[IOJIE3HBIX HCKOIIae-
MBIX, IIpe/ararhb
CIOCOOBI  pelneHwus
3aa4 1O HUHTErpH-
POBaHHIO TEXHOIO-
TUi JOoORMMH TONes-
HBIX HCKOIIAEMELX,
OIHPAasACh HA 3HAHHS
B 0071aCTH XHMHH.

TIOJIE3HBIX ~ HMCKOIIae-
MBIX, OIHpasch Ha
3HaHUsS B 001acTH
XHAMHH.

OIIK-18/
HaYab-
HEBIH

OIIK-18.1
DopmMyHpyeT Iie-
1M, 3a1a9H HCelle-
JIOBAHHSI

OIIK-18.2
[Tomp3yeres meTo-
JlaMH MareMaTHye-
CKOH CTaTHCTHKH
st 0bpaboTku u
aHaIu3a pe3ynbTa-
TOB 3KCIEPUMEHTA

OIIK-18.3
ITpumenseT Kpute-
PHH CDaBHEHHUS IS
00OCHOBaHUS CTe-
IIEHH TOYHOCTH KO-
HEYHOTI'O pe3yJIbTa-
Ta

OIIK-18.4
Pestomupyer mo-
JIyYEHHYI0 HHOP-
MaIHIO MPH IIPOBE-
JICHUH HCCTIeI0oBa-
HHH 00BEKTOB
npodeccHoHAaNb-
HOM 1eSTeTbHOCTH

U HX CTPYKTYPHBIX
3TIEMEHTOB

3name:

- OTHENBHBEIE XHMH-
YECKHE CBOMCTBA U
3aKOHOMEPHOCTH
[IPEBPAITICHUSA  Be-
IIECTB, II03BOJIIIO-
e IpeanoiaraTh
BO3MOKHOCTH  HC-
CITle JOBaHMNS;

- OTHENBHBIE METO-
OBl CTAaTHCTHYECKOH
00paboTku ¥ aHajH-
3a XUMHYECKOTO
9KCITePUMEHTA,

- OTAENBHBIE KpHUTe-
PHH CpaBHEHHS IS
o00OCHOBaHHA  CTe-
[IEHH TOYHOCTH KO-
HEYHOIO pe3yibTa-
Ta;

- OTAEIbHBIC 3aKOHBI
XUMHH, XUMHYSCKHE
CBOMCTBA BEINECTB,
TIO3BONIAIOIIHE  0O-
pabaTeBaTe pe3y.iib-
TaThbl XUMHYECKOIO
9KCIIEpPUMEHTA H
BEBIIEIATh OCHOBHEIE
PE3VILTATEI.
Ymems:

- (opMmynHpoBaTh
LIE]Ib HCCIEI0BAHMS,
CBS3aHHOIO C XHMH-
YECKOM JedaTelbHOo-
CTH B 3HAKOMEIX CH-
TyalHax II0J pPyKO-
BOJCTBOM  HAcCTaB-
HHWKa, BBIACIATH 3a-
Ja4yd UCCICHOBAHM,
IO3BOJLIIOIMAE  JIO-
CTHTHYTH  IIOCTaB-
JICHHOH 11eJIH;

3Hameb:

- OCHOBHEIE XHMHYE-
CKHE CBOHCTBa W 3a-
KOHOMEPHOCTH IIpe-
BpAIlleHUs] BEINECTR,
IIO3BOJISIONINE Tpes-
moaraTb BO3MOYKHO-
CTH UCCIIEIOBAHHT,

- OTJENBHBIE METOMIBI
CTATHUCTHYECKOH 00-
paboTku u aHamW3a
XHMHYECKOT0 3KCIIE-
pPHUMEHTA;

- OTHENbHEIE KpHTe-
PHH CpaBHEHHS IS
000CHOBaHHS CTelle-
HH TOYHOCTH KOHEY-
HOTI'O pPe3yJbTaTa;

- Haubonee BocTpe-

b6oBaHHbIE 3aKOHEL
XUMHH, XHMHYECKHE
CBOMCTBa  BEIIESCTB,

o3BoJIAIOIIME  0Opa-
GaTeIBaTh pe3yIbTaTHI
XUMHYECKOTO JKCIIe-
PHMEHTa H BEIIEIATH
OCHOBHEIE pe3yJIbTa-
THL

Ymemn:

- bopmymupoBaTh
1(€]Ib HCCTIEN0BAHUH B
3HAKOMBIX CHTYya-
LUAX, CBA3AHHOIO C
XMMHYECKOH aes-
TEJIBHOCTH, BBIACIATE
33/a4l  HCCIeI0Ba-
HHSA,  IIO3BOJISIOINHE
IOCTUTHYTH IIOCTaB-
JICHHOH 1IeJTH,

- IPUMEHSTh HEKOTO-
pBIE METOIbI CTaTH-
cTuyeckol  obpabot-

3namep:

- XUMHWYECKHE CBOii-
CTBa M 3aKOHOMEPHO-
CTH [IpEBpaITCHHAS
BEIIECTB, II03BOJISAIO-
IIHe [IpEATIONaraTh
BO3MOJKHOCTH HCCIIE-
IOBaHHST;

- HEKOTOpBIE METOIEI
CTAaTHCTHYECKOH  00-
paboTKu u aHaTH3a
XHMHYECKOT0 DKCIIe-
pUMEHTa;

- HEKOTOpBIE KpHTe-
PHH CpaBHEeHHS I
000CHOBAHMS CTEIEHH
TOYHOCTH KOHEYHOTO
pe3yibTaTa;

- OCHOBHEIE 3aKOHEI
XUMHH, XHMHYECKHE
CBOHCTBA BEIIECTB,
O3BOILIIOIMKE  obpa-
OaTeIBATH pE3yJIBTATHL
XAMHYECKOT0 JKCIIe-
pPHMEHTa M BBIIEIATE
OCHOBHBIE  pe3yJbTa-
TBL

Ymemp:

- bopMyTHpOBaTE
LETb  HCCIeN0BaHus,
CBSI3aHHOI'0 C XUMHYE-
CKOMl  [esATelIbHOCTH,
BBIOEIAThL 3ala4d HC-
CIENOBaHUS,  II03BO-
JSIOINKE  JTOCTHTHYTh
OCTABICHHOU IeIH;

- NPUMEHSTH METO/IEI
CTaTUCTHUYECKOH  00-
paboTKH B XHMHYE-
CKOM 3KCIIEPUMEHTE, B
TOM 4HClIe B 00IacTH
npodeccHOHATBHOM
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- IPUMEHATL OT-
ZIETIBEHBIE  METOJIBI
CTATHCTHYCSCKOH 00-
paboTKH B XHMHYE-
CKOM 9KCIIEPHMEHTE,
B TOM YHUCJIE B 00JIa-
CTH npodeccuo-
HaJlBEHOH  JIesaTens-
HOCTH;

- BBIOUpPATH OTHEIE-
HBIE KPUTEPHHA
CpaBHEHHS TS
00OCHOBaHHS  CTe-
IIEHH TOYHOCTH KO-
HEYHOTO pEe3yIIbTa-
Ta;

- obpalareBats Im0-
JIy4eHHyI0 HH)Op-
MalHid B  XOPOIIO
H3BECTHOH 0O0IACTH,
BBIJENATh TTIABHOE H
JIeTaTh COOTBET-
CTBYIOUIHE BEIBOJIBI
U3 JI@aHHBIX, TIIOJY-
YEHHBIX B XOIE XH-
MUYECKHX HCCIEN0-
BaHUMH.

Bnaoems (i
Hmems onvim oesn-
menbHOCmu):

- OT/I€JIbHEIMHA
HaBBIKAMH aHaIH3a
YCIIOBHH  HCCIENno-
BaHUs, IIOCTAHOBKH
[EIH ¥ 3a[1a4 HCCiie-
JOBAaHUS B 0ONAcCTH
XHUMHH;

- OT/IETEHBIMH
HaBBIKAMH  IIpHME-
HEHHS CTaTHCTHYE-
CKHX METOIOB A
obpaboTku  pesyiib-
TaTOB XHUMHYECKOTO
IKCIIEPHMEHTA;

- OTI€TbHEIMH
HABBEIKAMH  IIpHUMeE-
HEHHS  KpPUTEPUEB
CpaBHEHHUI JUIIST
0o0OCHOBaHHSA  CTe-
IEHH TOYHOCTH KO-
HEYHOro pe3yibTa-
Ta;

KH B XHMMHYECKOM
SKCIEPUMEHTE, B TOM
gucie B 00nacTu
npodeccHoHaTBEHON
JeATENbHOCTH;

- BBIOHpaTh HEKOTO-
pBIE KPUTEPUH CpaB-
HEHHA U1l 000CHOBA-
HUS CTENEHH TOYHO-
CTH KOHEYHOI'O pe-
3yJbTaTa;

- o0pabaTwiBaTh I0-
JIy4EHHYIO MH(pOpMa-
[IUI0 B 3HAKOMBIX CH-
Tyalusax, BbIIEIATE
[JIaBHOE U JIejIaTh CO-
OTBETCTBYIOII[HE BEI-
BOJZIBI U3 JIAHHBIX, I10-
Jy4eHHBIX B XOe
XHMHYECKHX  HCCIIe-

IOBAHWH.

Bnraoemn (unu
Hmemsv oneim odes-
mejtbHOCHU):

- HEKOTOPBIMH HAaBEI-
KaMH aHauu3a ycllo-
BUH  HCCISIOBAHHS,
IIOCTAHOBKH IIEJTH H
3aja4y HMCCICHOBAHUS
B 00J1aCTH XUMHH,

- HEKOTOPBIMH HAaBEI-
KaMH IIPHMEHEHHS
CTaTUCTHYECKHX Me-
TOZOB Jist 06paboTKH
pPe3ylbTaToOB XHUMHYE-
CKOT'0 3KCIIEPUMEHTA;
- HEKOTOPBIMH HaBBI-
KaMH  TIpUMEHEHHS
KPHTEPHEB  CpaBHE-
HHS 111 000CHOBaHHS
CTEIEHH  TOYHOCTH
KOHEYHOTO pe3ylibTa-
Ta;

- HEKOTOPBIMH HAaBEI-
KamMd oOpaboTku u
IOJBEJIEHHSA DE3yihb-
TaTOB  XMMHYECKOTO
HCCIIeIOBAHMS

IeATeTILHOCTH;
- BBIOHpATh KPUTEPHH
CpaBHeHHMs mims oboc-
HOBaHHUS CTEIIeHH
TOYHOCTH KOHEYHOI'O
pe3yneTara;

- 00pabaThIBATE IOy~
YEHHYIO unbopma-
IIUIO, BBIJEIATH ITIAB-
HOE U JeJaTh COOTBET-
CTBYIOIIHE BEIBOJEI H3
JAHHBEIX, IONYYEeHHBIX
B XO#€ XUMHYECKHX

HCCIIENOBAHMH.
Bnaoems (unu
Hmemnp onvim Oes-
menbHoCmu):

- HaBBEIKAMH aHaIH3a
YCIOBHH  HCClIeJIOBa-
HHs, TOCTAHOBKH LIEIIH
1 3a/la4 UCCIIeIOBAHHIS
B 00/1aCTH XMMHH;

- HaBBIKAMU IIPHUMEHE-
HUS CTATHCTHYECKHMX
METONOB i obpa-
OOTKM  pe3yJIbTaToOB
XHUMHYECKOTO  9KCITe-
pHEMEHTa;

- HaBBIKAMU IIpPUMEHE-
HYs KPHUTEPHEB CpaB-
HEHUs U1 00OCHOBa-
HHS CTEIEHH TOYHO-
CTH KOHEUYHOTO pe-
3yJIbTaTa;

- HaBbIKaMH 00padoT-
KA W TOIBEICHUS pe-
3yJABTATOB  XUMHYe-
CKOT'O HCCIIeIOBAHII
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- OTHETHHBIMH
HaBEIKaMH 00padoT-
KH MW IIOIBeIeHHs
pe3ynbTaTOB XHMH-
9eCKOr0 HCCIIe0Ba-
HUS

7.3 Tﬂnonme KOHTPO/IBbHEIE 3aIaHUA HJIH HHbIE MAaTepHAIbl, HEOOX0AHUMBIE IS OHeHKH
3HAHUH, YMeHHH, HABBIKOB H (HJIH) ONBITA AEATEILHOCTH, XapaKTePH3YHIIHX 3Tanbl GopmMupoBa-
HUsl KOMIETEeHLHH B mpouecce 0CBOEHHS OCHOBHOH mpodeccHOHAILHON obpa3oBaTeIbHOH Ipo-
IpaMMBI

Ta6.1mua 7.3 - HacnopT KOMILIEKTA OLEHOYHBIX CPEACTB 1A TEKYIIETO KOHTPOJIA YCIICBAEMOCTH

Ne | Paszpen (tema) nuc- Kon xonTpo- Texyonorus Ouenounsle cpenctBa | Omnucanue
n/m LMIIAHEL THPYEMOH dbopmupoBaHus | mHammeHo- | NoNe 3a- [IKan
KOMIIETEHIIUH BaHHe JaHul OlICHHBAa-
(v e& vacTm) HUS
1 2 3 4 s 6 7
1. | OcHOBBI XUMHIE- OITK-4 Jlexmus, CPC PP MVY-3 Cornacuo
CKOH TepMOIHHAMH- OIIK-18 Tabn.7.2
KH
2. | XuMuuecKkas KHHe- OIIK-4 Jlexuus, mpakTu- PP MYVY-3 Cormnacuo
THKa, Karanns. Pag- OIIK-18 4eCKOe 3aHITHE, tabdn.7.2
HOBECHE: XUMHYE- CPC
CKOe ¥ (a3oBoe
3. | Crpoenue aroma. OIIK-4 Jlexnusd, npakTy- PP MYV-3 CormacHo
XUMHYECKas CBSI3b OIIK-18 YECKOE 3aHATHE, tabn.7.2
CPC
4. | PactBopn OIIK-4 Jlexuus, mabopa- Kon- MV-1 Cornacao
OIIK-18 TOpHas paboTa, TPOIbLHBIE Tabm.7.2
CPC BOIIPOCHI K
nabopa-
TOPHOH
pabote
PP MV-3
5. | Oxucnutensro- OIIK-4 JlaGopatopHast Kon- MYV-2 Cornacuo
BOCCTAaHOBHTEIILHEIE OIIK-18 paborTa, IPakTH- | TPOIBHEIE Tabn.7.2
PeaKmum. JIeKTpo- YECKOE 3aHsTHE, | BOMPOCHI K
XHMHYECKHE CHCTE- CPC nadopa-
MBI TOPHOH
pabote
PP MVY-3
6. | Jucmepcuele cucre- OIIK-4 ITpakTmaeckoe EP MV-3 CornachHo
Mbl. Kommornasie OTTK-18 3ansTHe, CPC Tabhn.7.2
PacTBOPEI
7. | CpoiicTBa HEMeTAI- OIIK-4 JlabopaTopHast Kon- MV-4 Cormacro
JIOB OIIK-18 pabora, CPC TPONEHBIE T1abn1.7.2
BOTIPOCEI K
nabopa-
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TOPHOH
pabore
PP MV-5.6
Merast OIIK-4 JlaGoparopras Kon- MVY-4 CornacHo
OIIK-18 paboTa, IpakTu- | TPOJBHBIE Tabn.7.2
9ECKOE 3aHATHE, | BOIPOCHI K
CPC nabopa-
TOpPHOH
pabote
PP MY-5,6
9. | Unentuduxamnms OIIK-4 IpaxTrgeckoe PP MYV-5,6 Cornacuo
BEII[ECTBEHHBIX 005- OIIK-18 saratue, CPC Tabn.7.2
€KTOB, JIEMEHTEI
XMMHYECKOTO aHAIIH-
3a

IIpHMepr THIIOBBIX KOHTPOJBHBIX 3aMaHuH 04 NpoBEICHHA TEKYIET O
RKOHTPOJIA YCII€BAEMOCTH

KouTporsmsie Bonpocs!  n1aGopaTopHO# paGoTe « OKHCTHTETBHO-BOCCTAHOBHTENBHEIE PEAKIIHI:

1. laliTe moHATHE CTENeHH OKHCTeHHS (C. 0.)?

2. Kax ompeneuTs ¢.0. ISt 37eMEHTOB, BXOALIAX B COCTAB MOJIEKYJI MJIH CIIOKHBIX HOHOB? [Ipu-
BEJIUTE IPUMEDHL.

3. Kakne peaknuu OTHOCATCS K OKHCIHTENEHO-BOCCTAHOBHTENEHEIM peaxmuam?

4. JlaliTe MOHSTHE IPOLECCOB OKHCIICHNS ¥ BOCCTAHOBIICHHUSL. IIpuBenuTe mpUEMEpEL.

5. Uro HaskiBaeTcs oxuenuTernem? Kakue oIeMeHTEI Wil MX COSMMHEHMS ¢ TOUKH 3pEHHs CTPOEHHUS
SIIEKTPOHHOH 000TOYKH aTOMa IIPOSIBIISIOT OKHCIHUTENbHEIE cBolicTea? [e B IICD pacrnoararTcs TaKue
JJIEMEHTEI?

6. UT0 HaspBaeTCA BoccTaHOBUTENEM? KaKie S/eMeHTE! FIlH BX COe/IHHEHHS ¢ TOUKH 3PEHHUs CTPO-
CHHUsI SJIEKTPOHHOM 000JIOUKH aTOMa TIPOSIBISIOT BOCCTAHOBHTEIbHEIE cBoiicTBa? ['me B TICD pacnonara-
IOTCS TAKHE JIEMEHTHI?

7. JlaliTe HOHATHE OKHCIUTEIEHO-BOCCTAHOBUTETBHOM IBOHMCTBEHHOCTH.

8. UTO TPOMCXODMT ¢ OKHCTHTETEM W BOCCTAHOBHTENIEM BO BpeMsl OKHCIMTEIIBHO-
BOCCTaHOBHTEIBHEIX IPOIECCOR?

9. Kakme OKHCITHTENBHO-BOCCTAHOBHTEBHEIE PEAKIAH MOKHO OTHECTH K PEeaKIiaAM MEXMOIIEKY-
JIAAPHOTO OKUCIIEHHA-BOCCTaHOBIEHUA? [IprBeIHTE IPHMEPEL

10. Kakue OKHCTHTEIBHO-BOCCTAHOBUTEMBHEIE PEAKIIAH MOKHO OTHECTH K peaKIksaM BHYTPUMOIIE-
KYyJIPHOTO OKHCIIEHUs-BOCCTaHOBIeHHA? [IpuBequTe mpruMepsL.

11. Kakue OKMCITHTEIBHO-BOCCTAHOBUTENBHEIC PEAKI[MHE OTHOCSTCS K peaKuaM TUCIPOIOPIHOHH-
POBaHHsI (CaMOOKHCIIEHHS-caMoBOCCTaHOBIeH:s)? [IpuBeuTe NIPUMEPEL

12. Kaxoii 6ananc 1o/mkeH BEIIEPKHBATECA B OKHCIHTEIBHO-BOCCTAHOBATEBHBIX peaxnusax? Kak
9TO JIOCTUTAETCH?

13. JTalite IOHATHE METOY SNEKTPOHHEIX yPaBHEHHI.

14. JlafiTe IOHSTHE METOZA IIEKTPOHHO-HOHHEIX yPaBHEHHUH (mmommypeaxiuit)

15. Kak paccuuMThIBACTCS SKBHBATEHTHAS Macca OKHCIHUTENS ¥ BOCCTAHOBHTENA? [Ipupenute mpu-
MEPEL.

16. Kakue croiicTra TIPOSBIISAIOT CBOOOIHBIE METAIIEI B OKHCIUTEIbHO-BOCCTAHOBHTETLHBIX peax-
IUsX?
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Teker 3ananus pacuerHoit paGoTs!
1. IlpuBemuTe 31eKTPOHHYIO KOH(HIypammio aroma a3oTa. Uem OTIpeeIgeTCcs MUHAMAILHAS BaJICHT-
HOCTB 37eMeHTa? UeMy paBHA MakCHMaTbHAs BATEHTHOCTE ATOMA 830Ta M KaK OHa onpenensaeTcs?
21. IlpoananusupyiiTe SHTANBIMHHEI B SHTPONXHHELL daxtoprl B peakiun FeO + Cu < CuO + Fe.
Bosmoxna mu aTa peaknus mpu CTaHJAPTHBIX YCIOBHsIX? MOXHO 1H 1m0106paTh TeMIeparypy, BEILIE
WJIM HUKE KOTOPOH peaki(ist TepMOJHHAMIYECKH ObLTa 65l paspemena?
41. B romorennoi cucreme A + 2By« C(r) paBHOBECHBIE KOHIIEHTPAIWH Pearupyromux ra3op: [A] =
0,06 mome/it; [B] = 0,12 mons/m; [C] = 0,216 Moms/1. BeraucmuTe KOHCTAHTY PaBHOBECHS CHCTEMBI H HC-
XOJZHBIC KOHICHTPpalUUHK BemmecTs A 1 B. M3menennem kaxkux daxtopos (P, C) MOKHO CMECTHTh XHUMHAUE-
CKOC PaBHOBECHE NAaHHOM CHCTeMBI BripaBo? Jlalite 0G0CHOBaHHEIA OTBET.
61. Ckonbko rpammoB ritoxossl CsH206 cresyer pacTBOpHUTE B 260 r BOJBI JUIL IIOTYYeHHS pacTBOPA,
TeMIIepaTypa KAMEHH KOTOPOro NPEeBBIIAET TEMTIEPATYPY KHIICHHS YMCTOro pacTopuTens Ha 0,05°C?
81. Kaxkue u3 comeit FeSO4, Na,CO3, KCl nozasepratores ruaponusy? Ilouemy? CocraBeTe MOIEKyIsp-
HBIC ¥ HOHHO—MOICKYJISIPHBIE YPaBHEHHS THAPOIIM3a COOTBETCTBYIOMIUX cofeil mo 1-0if crynenu. Kakoe
3Ha4yenne pH (> 7 <) EMeIOT pacTBOPEI ITHX CONEH?
101. Boza cozepxur 0,12 r MgSO4 u 0,243 r Ca(HCO3); Ha 1 maTp. OnpeenuTs oOyIo KECTKOCTE
BoJbL. [IpuBecty peakmwn docdarroro MeTona yMArdeHus BOIbL, copepiKalel JaHHbIe COMH.
121.CocraBbTe cXeMBI STEKTpOIH3a PacTBOPOB BEIIECTE (Ha yrombueix anojax): KoSOs; NiCly. Ilpu
SJICKTPOIH3e KAaKOrO M3 MPEIOKEHHbBIX BaM BEIIECTB BhIe/sieTcs Kucropoa? CKOMbKO KHCIOPONa BEI-
ACIHATCS NIPH 3TEKTPONIH3e TOKOM cHiIoH 30 A B Teuenue 1,5 gacor?
141. Onpenermute Tun kopposun. CocTaBbTe YpaBHEHHS IIPOLECCOB, IIPOTEKAMOIIHX B KaX/IOM H3 CIyda-
B, H CXCMY KOPPO3HOHHOTO 3EMEHTa [UIL Cilydasi 31eKTPOXHMHYECKO# kopposun. a) IllepoxoBaras
KENIe3Had IUIACTHHKA B Cpelle ra3oo0pasHoro xnopa npu T>573 K;6) Kakoi us geyx metamios (Fe/Ti),
KOHTaKTHPYIOIMHKX B KOHCTPYKUHH, OyAeT IMOABEPraThes paspyllcHuI0? MeTaUTHIeCKOe H3lele Haxo-
martcst B pactBope CuCls.
161. Ompenenute, YeMy paBHEI 3apsj KOMILIEKCHOTO HOHA, CTETICHb OKHCISHHS I KOOPJIHHAIHOHHOE
THCIIO KOMITEKCoo0pasosatens B coenuenusx: [Cr (NHs)sC1]Cla, Ka[Cu(CN)q]. Hanumwre YPaBHEHHS
AHCCOLHAIMHN STHX COCANHEHHH B BOAHEIX PACTBOPAX M BhIpamkeHHs MIsd Kyeer.
181. Onpenemuts Maccoryro momo H3POs B 6,6M pacTBOpe KHUCIOTEI (INIOTHOCTE pacTBopa 1,32 r/mi).
PaccuuTats THTP pacTBOpA.

ITomHOCTBIO OLEHOYHBIE MaTEpHATEl W OLCHOYHBIE CpeACTBa Ul NPOBEACHHS TEKYIIEro KOH-
TpOms yCeBaCMOCTH IIPEACTABICHEI B Y MM 10 JUCLUILTHEE.

TunoBsle 3a1anus 1151 NPOBe/IeHASA MPOMEKYTOTHOM ATTECTAAH obygaromuxcst
[IpomerxyTounas aTTecTaIis MO AUCIMILIHHE IPOBOIKTCS B 1 ceMecTpe B opMe 3adeTa, BO 2 B
hopme sK3aMeHa. DK3aMeHBI IPOBOIITCS B (bopme 6I1aHKOBOTO ¥ KOMIIBEOTEPHOTO TECTHPOBAHHSL.

JUist TECTHPOBAHUS MCHIOMB3YIOTCS KOHTPOIIBHO-U3MepUTENbHEIE MaTepuaisl (KIIM) — Bonpock! 1
3amaHus B TECTOBOH (opme, cocTaBisroiue GAHK TECTOBBIX 3aIaHMil (bT3) nmo mucnumimHe, yTBEp-
K/ICHHBIA B yCTAHOBIIEHHOM B YHHBEPCHTETE TTOPSIIKE.

IIpoBepsieMBIMH Ha IPOMEXKYTOUHOMN ATTECTAIIMH 3NEMEHTAMHE COJEPKAHUS SIBISIOTCS TEMBI JHC-
LATUIHHEL yKa3aHHbIE B pasJere 4 HaCToAIIeH mporpaMMsl. Bee Tembl aucnunmuus! oTpaxkeHs: B8 KUM B
PaBHBIX 10X (%). BT3 BritouaeT B cebs He Menee 100 3amanuii ¥ MOCTOSHHEO momonHsercs. BT3 Xpa-
HHTCH Ha OyMaxXHOM HOCHTeNe B coctaBe YMM u snextpoHHOM BHJe B DMOC yrEBEpCcuTETA.

Jist IpOBEPKY 3HAHHI HCTIONE3YIOTCS BOIPOCH! H 3aIaHHS B pazH4YHBIX (opMax:

- 3aKPBITOH (C BEIOOPOM OTHOTO MM HECKONLKUX MPABHIIBHEIX OTBETOB);

- OTKPBITOH (HEOOXOMMO BIHCATS MPABUILHEIN OTBET);

- Ha yCTaHOBJIEHAE COOTBETCTBHS. |

YMeHHS, HaBBIKH (HJIH OIBIT IeSTeNbHOCTD) H KOMIIETEHITUHI IIPOBEPSIIOTCS ¢ MTOMOIIBIO KOMIIE-
TEHTHOCTHO-OPHECHTHPOBAHHEIX 3a/a4 (CHTYalHOHHEIX, HPOM3BOICTBEHHEIX MM KefiCOBOTO XapakTepa).
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Bce 3aaun ABNSIOTCS MHOTOXO/I0BEIME. YacTh yMeHHit, HABBIKOB ¥ KOMIIETEHIIHI IPAMO HE OTPaKEHA B
hOpMYIHPOBKaX 3324, HO OHE MOT'YT OBITH IPOSIBIIEHEL 00y9aroIUMCs TIPH HX PEIIeHHUH.

B xaxnert Baprant KMM BKIIOYAIOTCS 3aMaHus T10 KaXIOMY IIPOBEPAEMOMY 3IEMEHTY COZIEep-
KaHHsA BO BCCX IIEPEUMCIICHHBIX BBIE (OpMax H pasHOrO YPOBHs ciokHOcTH. Takoit Bapmant KM
TO3BONAET OOBEKTHBHO OMPE/IENUTH KAYECTBO OCBOECHHS OGYYAIOLIMMHUCH OCHOBHBIX 3IIEMCHTOB cozep
JKAHHA TUCHHIUINHBI H YPOBEHD CHOPMHPOBAHHOCTH KOMITETEHITHI.

Ipumeps! TUIOBBIX 32 aHHMI U1 IPOBEICHHS HPOMEKYTOTHOH ATTECTAHH odyuarommxest

3amanue B 3akpuITOH hopMme:
Kaxkoli Habop KBAHTOBEIX YHCEI OMHCHIBAET /UTS HOMA COCTOSHHE (hOPMHPYIOIIEro 3NEKTPOHA.
OTBET:1.5,2 ,—1,—% 2.6,1,1,—% 3. 4,1,0,+% 4.5,1,0+%

3ananue B OTKPBITOH hopMe:
Onpenennre HOPMANBHYIO KOHIEHTPAIHIO 16%6-HOT0 pacTBopa Xjmopuaa amoMuHus (p=1,1491/vi1)

3amanue Ha YCTAaHOBIEHHE IPABUIIBHOM MOCIENOBATEILHOCTH

Hourr H',Fe?",Cu**, Mg?" BoccTanaBTHBAIOTCS M3 PACTBOPOB B CIEYIOMIEH TOCIEI0BATEBHOCTH:
OTBET: 1)H'Fe*,Cu?, Mg?*  2)H', Cu*,F 632"',Mg2+
3) H',Cu?", Mg?" Fe** ) Cu?*, H' Fe?", Mg?*

3aganue Ha YCTAHOBIICHHE COOTBETCTBUSL:
YcraHoBHTE COOTBETCTBHE MEKIY CXEMOH OKHUCIHTEIBHO-BOCCTAHOBUTEILHOIM PEeaKkiiii H H3MCHCHH-
€M CTEIICHH OKHCIEHHH BOCCTAHOBHUTEIM.

CXEMA PEAKIMH W3MEHEHHME CTEIEHU OKMCJIEHAS BOCCTAHOBUTEJIS
A) C+Cl2+Cr203— CrCls + CO 1) O%=s O™ 5) C'— C*?

B) CO + NayO2— Na;CO3 2)C*— Cc* 6) C*— C*?

B) CHs + 02— CO; + H20 3) C%— c*

') HCHO + Ag,0— HCOOH + Ag 4) C?— C™

KOMHETBHTHOCTI—IO-O PHEHTUPOBaHHAA 3a]1a4d.

B momerennu mporu3BOMIOCE CKUTaHYE Pe3rHbl. OIPeIeuTe BO3MOKHOCTh HAXOKICHHT B HEM
HeIIOBEKA, ECIIH IUIOMALb ee cocTaBsier 400M%, BBICOTA MIOTONKOB 3 M, Macca pe3uHsI 1 kr, CoZepIKaHue
cepet He bomee 3%. Pesuna nonydena Ha OCHOBaHHH H30IIPEHOBOI'O KaydyKa.

ITONHOCTRIO OLIEHOYHBIE MAaTEPUANEl H OLEHOYHBIE CPEeCTBA UL MPOBEICHHS IPOMEKYTOYHOM
aTTecTaluy 00y YaroImXes IpeacTariensl B YMM 10 AUCIHIITHEE.

7.4 MeToau9ecKie MaTepHAJIbI, ONPeIeisIIHe NpoLexyphbl OLleHHBAHUS 3HAHWI, YMEeHHIA,
HABLIKOB H (M/IH) ONBITA AesITeTbHOCTH, XAPAKTEPH3YIOMHX 3 TAIIbI dhopmMupoBanus KoMIeTeHHIA

Iponesypsr onennBanus 3HaHmM, yMenHUi, HABBIKOB U (WTH) OTBITA HEATENBHOCTH, XapaKTepH-
3YIOIIHEX dTansl (OPMHPOBAHUS KOMTIETEHIHH, PEryIHPYIOTCS CIeAYIOMMME HOPMATHBHEIMU AKTAMIT
VHHBEpCHTETA:

- [Tonoxenne IT 02.016 «O GaLTEHO-PeHTHHIOBOH CHCTEME OICHEBAHHS Pe3yIbTaTOB O0yUEHHSs
00 MHCLMIUMHAM (MOIYJISM) M TIPAKTHKAM IIPH OCBOSHHH OGYYAIOIIIMUCS OGpasoBaTENbHBIX po-
rpaMm;

- METOMMYECKHE yKa3aHHs, HCIONb3yEMEIE B 00pa30BaTENBHOM IIPOLECCE, YKA3AHHbIE B CITHCKE
JIUTEPATYPhIL.

At mexywezo xonmpons ycneéaemocmu o TUCIMILTAHE, B paMKax AeHCTBYIOMEH B YHUBEPCH-
TeTe OaITLHO-PEHTHHIOBOM CHCTEMBI IPHMEHSIETCS CIISLYIOIIHiT TOPS/IOK HAYHCTEHNS BATIOB:
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Tabnuua 7.4 - Iopsnok Hauncnenus 6amTos B pamkax BPC

Dopma TeKyIIero KOHTPOJL MuHuMaIbHBIH GaT MakcumansHbIi famn
Bamn [Tpumeuanue bamn IIpumeganne
1 cemecTp
JlaGopatopHas pabota «MoHHBIE paB- 0 PaGora He BBmION- 3 Brmomnnaena, mo-
HOBECHSA B PACTBOPAX JIIEKTPOIIHTOBY HEeHa TOTOBJICH OTYET
Jlabopatopras pabota «OxucauTE - 0 Pabora ne Brmon- 3 Bemmonuena, rnog-
HO-BOCCTAHOBHTEIBHEIE PEAKIMN HEHa TOTOBJICH OTYET
CPC (Bemmonuenue PP) 0 30
Hroro 0 36
IlocemaemocTn 0 14
3ager 0 60
Hroro 0 100
2 ceMecTp

JlaboparopHas paGota «Cepa u ee co- 0 Pabora =e BrImION- 3 Brmonuena, mom-
CIMHEHHD) HeHa TOTOBJIEH OTYET
Jlabopatopuas pabora «CgoitcTa d- 0 PaGora He BBRIION- 3 Brmonuena, moj-
JJIEMEHTOBY HeHa TOTOBIIEH OTYET
CPC (Bsmonuenne PP) 0 30
HWroro 0 36
[TocemaemocTh 0 14
OK3aMeH 0 60
Utoro 0 100

Hns npomedxcymounoti ammecmayuy oGyaiouuxcs, IPOBOIUAMOM B BHJE TECTUPOBAHUS, UCIIOITh-
SYeTCd Cllenyromas MeTOUKa OLCHHBAHUS 3HAHMH, YMEHUH, HABLIKOB ¥ (MJIH) OIBITA JEeATEIBHOCTH. B
Kaxnom sapuanTe KMM —16 3ananmit (15 Bompocos u o18a 3a5ada).

Kax1p1ii BepHBIA OTBET OlICHHBASTCS CIEIYIOLAM 06pazoM:

— 3aJIaHue B 3aKPHITOH hopme —206aima,

— 3aJlaHHE B OTKPHITOI hopme — 2 Baia,

— 3allaHue Ha yCTaHOBJICHHE MPABUIIBHOM MOCIEI0BATEILHOCTH — 2 Gaina,

— 3aJaH{e Ha YCTaHOBJICHHE COOTBETCTBHUA — 2 Oasia,

— PCIICHHE KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOM 3a1adi — 6 GaylIoB.

MakcumManbHoe KomHUecTBO GalioB 3a TeCTHPOBAHHKE —36 GAIIOB.

8 IlepeveHr 0CHOBHOI H JONOAHUTEILHOM YueGHOIM JHTEPATYPbl, HEO0X0AUMOIH 1151 0CBOE-
HHS JTHCHHILTHHBI

8.1 OcHoBnas yuebHas iuTepaTypa
1. Axmetos H.C. O6mas u Heopranudeckast xumus: y4ebunx/ H.C. Axmeros. - M.: Bricmn. mx.,
2006 r. — 743 c.- TexcT: HEMOCPEICTBEHHAIIA.

2. Jlyneiiko T. T' . Beenenune B 0bmyio xumio: yueGuuk/ T. T. Jlyneiixo. - Pocros-w/]1: M3na-
TenbctBO - FOxHOro  demepansHoro  ymmeepemrera,  2010. - 232 ¢ -  URL:
http://biblioclub.rw/index.php?page=book&id=241121. — Teker: SJIEKTPOHHBIH.

3. Cemenos, W. H. Xumus: yue6mnx/ 1. H. Cemenos, 1. JI. Ilepdunosa. - 3-e¢ uszz. - CaHkr-
IletepGypr: XUMHU3 AT, 2020. - 656 C.: HIL - URL:
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https://biblioclub.ru/index.php?page=book&id=599172 (mata obpamenus 26.04.2021). - Pesxum nocTyra:
IO HOITHACKE. - TeKCT: aeKTPOHHEIH.

8.2 lomonuTebHas yqebHas JIHTepaTypa

4. Yukun, E. B. Xumus: yue6uoe mocobue / E. B, Unkun. - Tomck : ToMckmii roCyJIapCTBEHHBIH
YHHBCPCHTCT — CHCTEM  yNpPaBIEHHSs M  pagdosnekTponuks, 2012, - 170 e¢. - URL:
https://biblioclub.ru/index.php?page=book&id=208956 (mata obpamenus 26.04.2021). - Texcr: 3nek-
TPOHHBIH,.

5. I'manka H.JL 3amaun u ynpaxueHds mo obmeit XuMuy: yuebnoe mocodue /mox pen. B.A. Pa-
OunoBHu4a, X.M. PybunOit. - M.: Hurerpan-Ilpece, 2006 r. — 240¢. - Teker: HENOCPEACTBEHHEII.

6. Obwas xumus. Msbpanmsie rmassr: yueGHoe mocobue / B. B. Bolbxum. - 2-¢ U311, mepepad. u
no1L. - CII6. : Jlaus, 2008. - 384 ¢. - TekcT: HEIOCPEICTRBEHHEIHA.

7. bypeikuaa O. B. Xumus smeMeHTOB: ydebHoe mocobme: [[If CTYZEHTOB HAIpaBIeHHUIH
020100.62 «Xumus», 020100.65 «DyunameHTATbHAS ¥ npuknagHas xuMmus», 022000.62 «Dkomorusg u
npupoznononezosanuey», 280700.62 «Texuochepras BezomacHOCTEY, 260100.62 «TexHOMOrHS IIPOIYK-
TOB IIHTaHHA W3 PACTHTENBLHOTO ChIPBsh», 260200.62 «TeXHOMOTHS TPOAYKTOB IHTAHKS KUBOTHOTO Ipo-
HCXOxIeHIA», 240100.62 «XuMuyeckas TeXHOMOTHSI»]. — Kypek: [6.1.], 2014. - Y.1 : Csoiictea p-
SJTICMEHTOB | uX coemuueruit, 2014. - 266 c. - TekcT : SIeKTPOHHBIH.

8.2 Ilepedens MeTomMIECKHX YKa3aHuii

L. XHMHS: METOAMYECKHEe YKa3aHHA K CAMOCTOSTETbHOMH paboTe CTYIEHTOB HAIPABJICHHUA
21.05.04 3ao0unoit popmer 06yuenns/ FOro-3ar. roc. YH-T; cocT. E.A.QatesHosa. - Kypek, 2017. — 55c¢.
- Texer: anexTpoHHBI.

2, XUMHAS: METOAUIECKHE YKA3AHUS [0 BHIIOTHEHHIO 1a00pPaTOPHLIX paboT U MPaKTHYECKHX
3aHATHH JULL CTY/IEHTOB HaNpaBJIeHus HOAroTosky 21.05.04 3a0unoii (opmer o6yuenus / FOro-3ar. roc.
YH-T; cocT. E.A.@atbsiHoBa. - Kypek, 2017. — 21c. - Texer: SHEKTPOHHEIH,

8.4 Jipyrue y4e6H0-MeTOAMYeCKHE MATEPHAIBI

OtpacieBrie HayYHO-TEXHUYECKUE KyPHAIHI B GUBIHOTEKE YHHUBEPCUTETA:

Kypnan obmel xummmn.

KypHan Heopranuyeckoil XUMHH.

ITnakarer (Tleproudeckas cHCTEeMA XHMHIECKHAX 3IEMEHTOB, DIEKTPOXUMHIECKUH Psi/i HAIPSI-
KCHHS METaILIOB, Tabiula pacTBOPUMOCTH).

9 ITepevens pecypcon HH(OPMANHOHHO-TeTeKOMMYHHKALMOHHOMN CeTH «HAnaTepHETY, HEO00-
XOAMMBIX /LIS OCBOCHHS THCHHILTHHBI

1. i-exam.ru - IHTepHET - TpeHAKEPHI 10 XUMHH

2. http://school-collection.edu.ru/ - ®exepansuoe Xpanumie «ExuHas Komrexius mudpoBBIX
00pa3oBaTebHEIX PECYPCOBY

3. http://biblioclub.ru- Dnexrpornas 6uGmuoTeunas cucTeMa «YHHBepcUTeTCKas GHOIHOTEKA OH-
naiuy

4. Hayunas snextponnas 6ubanorexa eLIBRARY.RU

5. Pedeparusro-6Gubmuorpabuyeckue 6assr mamssx BUHWUTH mo €CTECTBEHHBIM HayKam
http://www.viniti.ru/products/viniti-database

6. Xumudeckue caifTs: http://www.xumuk.r, http://chemistry.ru/, http://www.alhimikov.net/
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10. Metopuueckne ykazaHus 15t 06y9a0IHXCS N0 0CBOCHUI0 THCIHILIHHDI

OCHOBHBIMH BHIaMH ayJIHTOPHON PabOTHI CTYICHTA TIPH W3YYEHUH IHCIMILTHEBL «XHAMISD) SB-
JLOTCS JIEKIMK U JJabopaTopHble 3ausThs. CTyNEHT He UMEET IpaBa NPONYCKATh 3aHATHA 6e3 YBaXKu-
TEIbHBIX IIPHYHH,

Ha mexmusix u3nararoTest B pasbscHSIOTCS OCHOBHBIC HIOHATHS TeMEI, CBA3AHHbIE C Heil TEOpETH-
HECKHE U IPaKTHYECKAE NPOOIEMBL, MAI0TCs PEKOMEH/IAIMH [T CAMOCTOSTENBHOM paboThL. B xoze mek-
[HH CTYZICHT NOTUKEH BHUMATETIBHO CIIyIIaTh M KOHCIIEKTHPOBATh MaTepHall.

Wsyuenue Hanbonee BaXKHEIX TeM WM PA3/eTOB MUCIMILIMHBL 3aBEPIIAIOT nabopaTopHEIe 3aHsd~
THS, KOTOPBIE 00ECHIEYHBAIOT KOHTPOM OATOTOBISHHOCTH CTY/IEHTa; 3aKpEIIeHHe yueGHOro MaTepya-
71a; IPHOOPETCHHE ONBITA YCTHBIX MyOIHYHBIX BBICTYILICHHI, BESHHS UCKYCCHH, B TOM UYHCIIE apry-
MEHTALMH U 3aI0UTHI BEIIBHTAEMBIX IIOJI0KEHHAN W TE3HCOB.

JlaBoparopHOMY 3aHATHIO IPENIICCTBYET CAMOCTOSATEIbHAS Pab0Ta CTYACHTA, CBI3AHHAS C OCBO-
CHHEM MatepHana, IOTyIeHHOI0 Ha JEKIHSX, H MAaTEPHAIIOB, H3JIOKEHHEIX B YUeOHHKAX M yIeOHBIX I10-
COOHSIX, a TAKIKE IMTEPATYPE, PEKOMEHIOBAHHOI IIPEIIO(aBATEIEM.

KauectBo yuebHOH paboTsl cTyIeHTOR IpemogaBaTells OLEHHBAET 0 pe3yIbTaTaM TECTHPOBAaHHUS,
cobece/10BaHHS, 3AIUTHI OTYETOR 110 JAGOPATOPHEIM PAbOTAM, & TAKKS [0 PE3YIBTATAM JOKIAIOB.

IIpenonasatens yike Ha IMePBBIX 3aHATUAX OGBACHICT CTYACHTAM, KaKHAe hopmBe! 00ydeHus cremy-
€T HCTIOJIB30BATD IIPH CaMOCTOATENIBHOM U3YYEHHH TUCLHUILIUHEL « XHMHS»: KOHCIIEKTHPOBAHHE YueOHOMH
JHTEPATyphl U TEKIHH, COCTABICHUE CIIOBAPEil MOHATHH U TEDMHUHOB H T. IL

B nponecce obydenus mpemnojasaTens HCHOML3YIOT AKTHBHBIE Gopmel paGoTEl CO CTYAEHTAMH:
UTCHHE JIEKIMH, TPUBJICUCHHE CTY/IEHTOB K TBOPUECKOMY [IPOIECCY HA NEKIHAX, OTPabOTKY CTYICHTAME
IPONYINCHHBIX JIEKIMH, y9aCTHE B TDYTNOBEIX H HHAMBUIYAIBHEIX KOHCY/IBTAIASX (cobecemoBanum).
S1H HOPMBI CITOCOGCTBYIOT BEIPAaOOTKE y CTYHSHTOB yMeHHsl padoTaTh ¢ y4eSHHUKOM H JIHTEPAaTyPOH.
Vsydenne IuTepaTypEl COCTABISET 3HAYMTENBHYIO 9ACTh CAMOCTOATETHHOL paboTHl CTymeHTa. 2TO
SombIno# Tpya, TpeSyromuit yeunuil U KenaHus cTyzeHTa. B camoM Havane paboTHl Haj KHHTOH BayKHO
OIPENCIUTD NEelb W HallpaBleHue 310 pabotel. [lpounTtannoe ciaemyer 3akpenurs B naMsaTd. OTHHM H3
IIPUCMOB 3aKPCINICHNS OCBOCHHOTO MaTepHasa ABIAETCsS KOHCIEKTHPOBaHKE, 6€3 KOTOPOro HEMEICIHMA
Ccepbesnas paboTa Han mTeparypoif. CHCTEMaTHIeCKOe KOHCIEKTHPOBAHHE [IOMOTaeT HAy9IUTLCS IIpa-
BHJIPHO, KPATKO ¥ YETKO U3J1araTh CBOMMH CIIOBAMH IIPOYHTAHHEI MaTepHal.

CamocrosTensHyio paGoTy ClenyeT HauHHATD ¢ NCPBEIX 3aHATHH. OT 3aHATHS K 3aHITHIO HYKHO
PCTYJIIPHO TIPOYHTBIBATE KOHCHEKT JICKIUH, 3HAKOMHTECA C COOTBETCTBYIOIIUMH Pa3jleNaMi YIeOHHKa,
UHTaTh W KOHCIICKTHPOBATh JTMTEPATYPy 110 KaKA0H TeMe mucruumasl. CamMocTosTeNnbHas paboTa aaeT
CTY/ICHTaM BO3MOKHOCTH PABHOMEPHO PACIIPE/IEUTE HATPY3KY, CIIOCOOCTBYET Gojiee ITyGoKOMY 1 Kade-
CTBEHHOMY OCBOCHHIO y4eOHOr0 MaTepHana. B ciydae HeOGXOAMMOCTH CTYAEHTH 0GPAINAIOTCA 38 KOH-
CyIbTalHeH K MPENoJaBaTeNio 110 BOIPOCAM JHCLMILTHHEI « XHMUSL» C LETbI0 OCBOCHHS U 3aKPEIUICHHUS
KOMIIETEHITHIA,

OcHOBHas HEh CAMOCTOATENBHON PabOTHI CTYAEHTA IPH M3YIECHUHU JUCLUUIUTHHEL « XUMHSI» - 3a-
KpCIHTE TEOPETHICCKHE 3HAHUSA, IIOIYUCHHBIE B MPOIECCe JEKIMOHHBIX 3aHATHH, a Takke chopMHUpO-
BaTk NPaKTUYECKHE HABBIKH CAMOCTOATENLHOIO aHAIN3a OCOOEHHOCTEH MUCIIMILUTHEEL

11 epeyens HHPOPMANHOHHBLIX TEXHOIOI M, HCIOJIB3YEeMBIX NPH OCYIeCTB-
JIeHHH 00pa30BaTe/IbHOr0 Npolecca N0 AMCUHILIAHE, BKJIIOYas nepeYyeHb Ipo-
TPaMMHOrO obecredeHusi H HHMOPMANMHOHHBIX CIPABOYHBIX cHCTeM (IPH Heo6Xo-
JAHUMOCTH)

1. LibreOffice
2. Onepanuonnas cucrema Windows
3. ArruBupyc Kacrepexoro (wm ESETNOD)
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12 Onucanne maTepuaibHO-TeXHHYECKOIH 6a3bl, HeoOX0AUMOH AIs ocyIiecTB-

JieHHsI 00pa30BaTeJbHOrO MpoLecca 0 JUCHHILIHHE

YueOHble ayTHTOPHS UL IPOBE/ICHNS 3aHITHI JIEKITHOHHOTO THIIA 1 1ad0paTOpPHH, OCHANIEHHEIE
y4eOHOH Meenblo: CTONIBL, CTYIbs M OGYYAIOLIHXCS; CTO, CTYJI IUIsl TIpemofasaressi; qocka. Illkad
BBITSLKHOH J1abopatopHsiii, cextpodoromerp IpomDxollab [13-5400Vd, KOIIOpHMETP (GOTOINEKTPH-
decKuH KoHneHTpanuoHHbt KOK-2, pH-merp/uonomep Mynbruatecr MIUI-103, Bech 3JIEKTPOHHEIE
OhausRV-214, anexTpuueckne miuTKH, axsagucTanstop OO0 AITH. IT 0355. Xumuyeckas mocyma:
IPOGHPKH, CTUPTORKH, IEPIKATENH ISl CIUPTOBOK, MEPHAS [IOCYIA.

13 OcobennocTH peasnsanuy AHCHHIVIHEGI AJIsI HHBAJIHAOB H JHI C OrpaHH-
YeHHBIMH BO3MOKHOCTSIMH 3/{0DOBbSI

IIpu oOy4eHHH IHI] ¢ OrPAHMYECHHBIME BO3MOYKHOCTIMHE 3/I0POBbs YUUTHIBAIOTCA UX WHIHBHIIY-
aIbHBIE IICUX0(dH3nIeCcKHe 0codeHHOCTH. OGyYeHHe HHBAHIOB OCYILIECTBICTCS TAKKE B COOTBETCTBHH
C HHANBUIYaIbHOH IIPOrPaMMOM peabHIHTaMN HHBAIAIA (TIPH HAIMYLH).

Hna nuy ¢ napywienuem ciyxa BO3MOXKHO TPEeIOCTAaBICHHAE YIeGHON HHOOPMAITHH B BH3YAILHON
(opme (KpaTKuii KOHCIEKT JTeKIKH; TEKCTHI 3a/1AHMH, HamedaTaHHbIe YBEIIHYEHHBIM IIPH(TOM), Ha ayau-
TOPHBIX 3aHATHAX IOIYCKaSTCA IPUCYTCTBUE aCCHCTEHTA, a TAKIKE CYpPIOIEPEBOIYHKOB M TH(IOCYPIO-
NepEBOMIMKOB. TeKyIui KOHTPOMb YCIEBAa@MOCTH OCYIIECTBISETCS B INHUCEMEHHOM (hopMe: obyygaro-
IMUHCS MHCBMEHHO OTBEYAET Ha BOIPOCHL, IUCEMEHHO BEIIONHSET PAKTHISCKUE 38(AHHL. Hoxman (pe-
epat) Takike MoKeT GBITH IpeACTABIEH B MECEMEHHOMN (opme, Ipu 5TOM TPEGOBAHUS K COAEPIKAHHUIO
OCTAIOTCS TEMH K€, & TPeOOBAHKS K Ka4eCTBY H3NOXKEHHS MaTeprana (IOHATHOCTh, KATeCTRBO PedH, B3a-
UMOJICHCTBHE C ay[UTOPHER H T. J1.) 3aMEHSIOTCS HA COOTBETCTBYIOLIHE TpeGOBaHUS, MPEIBIABIIEMEIE K
IIHCHMEHHBIM paboTaM (Ka4ecTBO 0(pOpMIIECHHS TEKCTA M CIHCKA JIUTEPATYPEl, TPAMOTHOCTE, HATHYHE
HJITIOCTPAIMOHHBIX MaTepHaloB | T.1.). [IpomesxyTounas aTTecTauus Ui JIAI C HApYIIEHUAMH CIyXa
IPOBOJMTCS B IUCEMEHHOH (OpMe, IIPH 3TOM HCIOIB3YIOTCS OOIIHe KPUTEPUH OLCHUBaHus. IIpH Heos-
XOZHMOCTH BpeMs OATOTOBKH K OTBETY MOKET OBITh YBEIHYEHO.

s nuy ¢ napywenuem spenus IOMyCKaeTCa ayIHATBHOS [IpeIOCTaBlIeHHE HHGOPMAIIHH, a TAKKE
HCIOIH30BaHUE HA 8yAHUTOPHBIX 3aHATHAX 3BYKO3AIHCHIBAIOIINX YCTPOUCTB (MuKTOGOHOB X T.1.). Jo-
IyCKaeTCA IIPHCYTCTBUE HA 3aHATHSX ACCHCTEHTA (IIOMOIMHKKA), OKA3BIBAIOIIETO 00YIaromHMes HeoOX0-
AUMYIO TEXHHYCCKYIO IOMOIIb. TeKyInuii KOHTPONIb yCHeBaeMOCTH OCYIIECTBISETCS B YCTHOH (opMe.
IIpy mpoBesieHHH MPOMEKYTOUHOH aTTecTalld Ui JIHIL C HapyIIeHHEM 3PEHHS TECTHPOBAHHE MOXKET
OBITh 3aMEHEHO Ha YCTHOE COBECe[OBAHEE TI0 BOIPOCaM.

HAra nuy ¢ ozpanudeHHbIMU  803MONCHOCHSAMU 300p06bA, UMEIOWUX HAPYULEHUS ONOPHO-
deuzamensyrozo annapama, Ha ayTHTOPHLIX 3aHATHSX, a TAKKe IIpY IIPOBEICHHUH IIPOLEIYP TEKYIIETO
KOHTPOIIA yCICBACMOCTH H NPOMEXKYTOIHOH aTTECTAallMH MOTYT OBITH NPENOCTaBICHLE HEOOXOTHMEIE
TEXHHYIECKHE CPEACTBA (IEPCOHANBHEIA KOMIBIOTED, HOYTOYK HITH JPYTOH IajikeT); DOIyCKaeTcs IIpu-
CYTCTBHE aCCHCTEHTA (aCCHCTEHTOB), OKA3BIBAIOMIETO O0YJArOIIHMCS HeOOXOIUMYIO TEXHHYECKYIO I10-
MOIIb (3aHATH pabodee MEcTo, HEPEIBUIATHCS TI0 ayaHTOPHH, IIPOUUTATE 3a/laHKie, 0POPMHTE OTBET, 00-
IATHCA C IPENOIABATENIEM).



14 JInct gomoHeHHH H M3MeHEHHH, BHECEHHBIX B pabo4yio mporpaMmy JHc-
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