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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Heap n3y4yeHus JUCUUIIIHHBI:
® [IPEJOCTaBHUThH CTYJACHTY COBOKYITHOCTh XUMHUYECKHX 3HaHUH, COOTBETCTBYIOIIMX YPOBHIO 00pa3o-
BaHUs OakaiaBpa 10 COOTBETCTBYIOIIEMY HAIPaBJICHHUIO;

L4 COO6H_II/ITB CTYACHTY CBCIACHUS O HauOoJiee 3HAUMMBIX XMMHYECKHX 3HaHUAX, HpI/IO6peTeHHI)IX qc-
JIOBEYECTBOM Ha COBPEMCHHOM J3Tall€ €ro pasBUTHsA, U 3HAYCHHUU HAYKHW XUMHH B KU3HHU U IIpaK-
THYECKOM JeSITEIHbHOCTH YCJIOBCKA,

® J1aTh NMPEACTABJICHUS O MHOTOOOpa3uHd XMMHYECKUX BEIIECTB, UX CUCTEMATHUKE, CTPOCHHUH, CBOM-
CTBax BEIIECTB U 3aKOHOMEPHOCTSIX MX MPEBPAIICHUI B PE3yJbTaTe MPUPOJIHBIX U TEXHOTCHHBIX
MPOIIECCOB.
3apaum u3ydeHusl UCHUIIHHBI:
e B pesynbrare ocBOCHUS AUCIUILTUHBI CTYJACHT JOJKEH IMOTYYUTh 0a30BbIC 3HAHUS HEOOX O TH-
MBI€ JUTSI U3Yy4YCHHUSI CTICIIUATBHBIX TUCIUIUIMH, a TAK)KE IS UCIOJIb30BAHUS IPUOOPETCHHBIX XH-
MHMYECKUX 3HAHUU B JaJIbHEHIIIEH MPAKTUYECKOUN eI TEIbHOCTH.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA3BOBATEJIbHOM ITPOI'PAMMBI (1a1ee
— OIl) BAKAJTIABPUATA

JucuuniuHa peanusyercs: B paMKax 00s3aTeJIbHOM YaCcTH U OTHOCHUTCS K €CTECTBEHHO-HAYYHOMY MOJYITIO.

[ v3ydeHust IUCHUILIMHBI HEOOXOAMMBI 3HAHWS, YMEHHsI M HaBBIKH, COOPMUPOBAHHBIE Y 00ydaromuxcs B
pe3yibTaTe OCBOEHMS AUCLUILIMH 0O0IIas, HEOpraHWYecKass M OpraHnYecKass XuMus, (U3uKa, MaTeMaTHKa B
o0BeMe cpeTHeH IIKOJbI.

Hucnunnuna nzydaercs Ha 1 kypce B 1-2 cemecTpax.

3. IlepeueHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCIUIINHE, COOTHECEHHBIX C MJIAHUPY-
eMbIMH pe3yJibTaTaMHU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl

B pesynbrate ocBoenus OOII nanparnenus moaroropku 06.03.01. «buonorus» npoduis «buoMenuimHckue
WCCIICIOBAHUS, O0YYAIONIMICS TOJDKEH OBNAJICTh CICTYIONUMHE PE3yJIbTaTaMU 00yUSHHS IO JUCIUITIMHE

Koabl komnerenunmii PesyabTarel ocBoenus OOII IlepeveHb MIIaHUPYEMBIX Pe3yJIbTATOB 00y-
Codeporcanue KomnemeHyuil YeHUsI MO TUCIUTITTHHE
YKE-1 Crnoco6en ucnionb3oBath 3HaHus | 3-YKE-1 3HaTh: 0OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX TUCIU- €CTECTBEHHOHAYYHBIX TUCIUILINH, METO-
IUIMH, IPUMEHATH METOIbI Ma- JIbl MATEMATHYECKOI0 aHAIU3a U MOJEIIN-
TEeMaTUYECKOr0 aHaIn3a U pOBaHMS, TEOPETUUYECKOTO U IKCIIEPUMEH-
MOJEITUPOBAHMUS, TEOPETUUECKO- | TAIBbHOI'O UCCIIEI0BaHUS

r0 U 3KCIIEPUMEHTAIBHOIO UC- V-VKE-1 ymers: ucnonb3oBars MaTemMa-
CJIEOBAHUsI B ITIOCTABJICHHBIX TUYECKHE METO/Ibl B TEXHUUECKHUX ITPUIIO-
3aJ1a4ax JKEHHSX, PACCUMTHIBATH OCHOBHBIE YHCITIO-

BbIE XAPAKTEPUCTUKU CITy4YailHbIX BEJIHU-
YUH, pelaTh OCHOBHBIC 3a/1a4l MaTeMaTH-
YECKOM CTaTUCTUKH; pelIaTh TUIIOBBIE
pacyeTHbIC 3a/1aun

B-VKE-1 Bnagers: MeTOJaMH MaTeMaTH-
YECKOT0 aHaJu3a U MOJICITMPOBAHHUS; Me-
TOAAMM PEILIEHU 3a/1a4 aHaJIU3a U pacyeTa
XapaKTEePUCTUK (PU3NUECKUX CUCTEM, OC-
HOBHBIMHU TTpHeMaMu 00pabOTKU IKCIIEPH-
MEHTAJIbHBIX JIAaHHBIX, METOJaMHU PaOOTHI C
MPUKJIATHBIMU IPOrPAMMHBIMU MPOAYK-
TaMH

OIIK-6 Crnoco0eH ucnonp3oBaTh B po- | 3-OI1K-6 3HaTh: - OCHOBHBIE KOHIICTIIIUU U
(beccruoHaIbHOU NEATENIbHOCTH | METO/bl, COBPEMEHHbIE HalpaBIeHUs Qu-
OCHOBHBI€ 3aKOHBI (DU3UKH, XU- | 3UKH, MATEMAaTHUKH,




MUH, HayK 0 3emiie U OMOJIOTHuH,
IIPUMEHATHh METO/bI MATEMATH-
YECKOI'0 aHaJIn3a U MOJEINPO-
BaHMs, TEOPETUUECKUX U DKCIIe-
PUMEHTAJIbHBIX UCCIEA0OBaHUM,
npuoOpeTaTs HOBbIE MaTeMaTH-
YECKHUE U €CTECTBEHHOHAYYHbIE
3HaHMA, UCIIOJIb3Yysl COBPEMEH-
HbIe 00pa30BaTEIIbHbBIC U UH-
(bopManMOHHBIE TEXHOJIOTUU

XUMHH U HayK 0 3eMJie, akTyalbHble Mpo-
651eMbl OMOJIOTUYECKUX HAYK U TepCIeK-
TUBbI MEXKIUCIUILTMHAPHBIX UCCIIEI0BA-
HUI;

V-OIIK-6 YMeTh: Ucnoab30BaTh HABBIKU
1abopaTopHOi pabOTHI U METOIbI (PU3UKH,
XUMHH, MaTEMaTHYECKOI0 MOJICTTUPOBAHUS
Y CTaTHCTUKH B MPo(ecCHOHAIBLHOM J1es-
TEJIbHOCTH

B-OIIK-6 Bnaners: meToamMu nposeje-
HUS SKCIIEPUMEHTAIbHBIX UCCIIeI0OBAaHUN U
CTAaTHCTUYECKOTO aHAN3a, IIPOBEPKH T'H-
MOTE3 U MPOTHO3UPOBAHUS COLUATBHBIX
MOCTIEICTBUI CBOEH MpodecCHOoHaTbHON
JIESITENIbHOCTH

MIPOBOJAUTH KOHTPOJIb KAUECTBA
KJIIMHUYECKUX JTA00PaTOPHBIX
HCCJIEIOBAHUI Ha MPEaHAIUTH-
YEeCKOM, aHAIIMTHIECKOM H TI0-
CTaHAJIMTUYECKOM dTarax pas-
pabaThIBaTh CTaHIAPTHBIE OTle-
paLMOHHBIE MPOLIEAYPHI 10 KOH-
TPOJIO KAYECTBA KJIMHUYECKUX
1abopaTOPHBIX UCCIIETOBAHUM,
WHTEPHPETUPOBATH PE3YIbTATHI
KOHTPOJIS KauecTBa 1aboparop-
HBIX HCCIIEIOBAHUH

IK-1 Cnocoben obocHoBbIBaTh Hayy- | 3-IIK-1 3Hath: coBpemeHnHble Onoduznye-
HOE UCCIIeIOBaHKe, BBIOMPATh cKue, PU3UKO-XUMHUYECKUE U MEUKO-
OOBEKT U MCIIOJIb30BaTh COBpE- | OMOJIOTHYECKHE METO/IbI CCIICAOBAHMS,
MeHHble Onodusznueckue, Gu3n- | METO/Abl MATEMATUYECKOTO aHajIu3a U CTa-
KO-XUMHUYECKUE U METUKO- TUCTHYECKON 00paOOTKH MOIyIEHHBIX pe-
OMOJIOrNYECKHUE METO/IbI UCClle- | 3yJIbTAaTOB
JIOBaHUsI, TPUMEHSITH METOIBI V-IIK-1 YMeTh: 000CHOBBIBATE LIEJb U 3a-
MaTeMaTHYeCKOro aHaJln3a, Me- | Ja4M UCCIIe0BaHUs B CBOEH mpodeccuo-
TOJIBI CTATUCTHYECKOW 00paboT- | HAJIIbHOW 001aCTH, BEIOUPATH OOBEKTHI U
KU pe3yJbTaToB HAOIOACHUH, METO/1bI UCCIIEJOBAHUM, 0OOCHOBBIBATH
METO/Ibl IIJITAHUPOBAHUS IKCIIE- IUIaH SKCIIEPUMEHTATIBLHBIX HCCIIEA0BaHUN
pUMEHTa B-IIK-1 BiageTs: HaBBIKAMH UCIIOIb30Ba-
HUSl COBPEMEHHOT0 000PYA0BaHNUs, METO-
JlaMH MaTeMaTU4eCKOW CTaTUCTUKU U
IIPEJICTaBJICHUS PE3YJIbTAaTOB UCCIIEI0Ba-
HUs
MK-5 Crnioco0GeH opraHu3oBbIBaTh U 3-I1K-5 3HaTh: OCHOBHBIE HOPMATUBHBIE

JIOKYMEHTBI 110 KOHTPOJIIO Ka4eCTBa KIIU-
HUYECKUX Ja00paTOPHBIX UCCIIEJOBAHMIA;
HOPMATHUBHBIE TOKYMEHTBI ¥ IIPUHLIUAIIBI
HOPMHUPOBAHMS Ha POU3BOJICTBE

V-TIK-5 YMmerts: pazpabaTbiBaTh CTaHIAPT-
HBIE OIIEPALlMOHHBIE MPOLEAYPHI 10 KOH-
TPOJTIO J1a00PaTOPHBIX MCCIEIOBAHUMN, UH-
TEPIPETUPOBATH PE3YNbTATHI UCCIIEN0BA-
HUU

B-TIK-5 Bnanets: coBpeMeHHBIM 000pYy-
JIOBaHUEM I10 KOHTPOJIIO KauecTBa J1abopa-
TOPHBIX MCCIIETOBAHNUN

4. BOCIUTATEJBHBIN MOTEHIUAJI JUCIIUILINHBI

Hanpasaenne/
e

Co3nanue ycji0Buii, o0ec-
NeYnBaIOIIHX

Hcnoab30BaHne BOCIUTATEILHOI0 MOTEHIIMAIA
Y4eOHBIX TMCUUILINH

[MpodeccnonanbHoe u
TPYAOBOE BOCITUTAHHE

- opmupoBanue uccie-
JIOBATEIbCKOTO U KPUTHU-
YECKOT0 MBIIIICHUS,
KYJIbTYpPbl YMCTBEHHOTO
Tpyna (B11)

(dbopMHpOBaHUE KYJIbTYPbl YMCTBEHHOTO TpY/ia IO-
CPEIICTBOM BOBIICUCHHSI CTY/ICHTOB B Yy4eOHO-
MCCIIEI0BATENbCKYIO ICSITENHHOCTD (yUeOHBIE HC-
CIIeTOBATENLCKUE 3a/IaHuUsl, KypCOBBIE PadOTHI,
HUPC).
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IIpogeccuonanbHoe
U TPY10BOE BOCITH-
TaHHe

- (hopMupoBaHHE UCCIIe-
JIOBATEIbCKOTO U KPUTH-
YCCKOI'O MBIIIJICHUS,
KYJIbTYPbl YMCTBEHHOTO
1pyna (B16)

(dbopMHpOBaHUE HABBIKOB BIIAICHUS 3BPUCTHYE-
CKUMH METOJIaMH TIOMCKA U BBIOOpA TEXHUUECKUX
pELICHHIA B YCIOBUSAX HEOIPEICICHHOCTH Yepes
CreUabHbIC 3aaHus, OPTaHU3ALUIO CAMOCTOS-
TEJIBHOM pabOThI 00YyJaIOITHXCS.

IIpogeccnonannHoe
BOCIIUTAHHE

- (hopMUpOBaHUE HAYYHOTO
MUPOBO33PECHUSI, KYJIBTYPHI
MOWCKA HeCTaHIaPTHBIX
HAYYHO-TEXHHUUYECKHUX pe-
HICHUN, KPUTUIECKOTO OT-
HOIICHUS K UCCIICAOBAHHUSIM
mkenaygHoro tonka (B19)

(opMHpOBaHNEe TOHUMAHHUS OCHOBHBIX MTPUHIIUIIOB U
CHOCOOOB HAYYHOTO MO3HAHUS MUPA, Pa3BUTHA UCCIIe-
JTIOBATEILCKUX KAYECTB CTYJAEHTOB IIOCPENCTBOM HX
BOBJICUEHHS B HCCIIEIOBATEIHCKUE MPOEKTHI 10 00J1a-
CTSIM HAYYHBIX HCCIIEOBAHHM.

- (opmMupoBaHKE CITOCOOHOCTH OTICIIATh HACTOSIITHE
Hay4YHBIE UCCIIEAOBAHUS OT JDKEHAYIHBIX TTOCPEICTBOM
MPOBENEHHSI CO CTYACHTAMH 3aHATUH U PEryJIIpHBIX
Oecern; - hopmupoBa-
HUE KPUTUYECKOTO MBILICHHS, YMEHHUS PACCMAaTPUBATh
pa3uYHbIE UCCIIEIOBAHUS C IKCIIEPTHON MO3UIIUH 10~
CpeacTBOM OOCYXIEHHS CO CTYACHTaMU COBPEMEHHBIX
UCCIIEIOBAaHNH, HCTOPUIECKUX MPEATIOCHUIOK TOSIBIIE-
HUs T€X WIW UHBIX OTKPBITUN U TEOPUI.

5. O0beM TUCHUIJIMHBI B 32Y€THBIX €IHHUIAX ¢ YKA3aHHEM KOJUYeCTBA aKaJeMHYeCKUX 4acoB, BbIjIe-
JICHHBIX HA KOHTAKTHYI0 padoTy 00y4aromuxcsi ¢ npenojaasareseM (110 BUIaM 3aHATUI) M HA CAMOCTOSI-
TeJLHYI0O PA00TY 00y4aI0OIMXCS.

®opma 00y4eHUs (BHOCATCS TaHHBIE TIO PEaTU3yEeMbIM
(dhopmam)
Ounasn 3aounas
Bua padorsi
Cemectp Kypc
Nel | Ne 2 | Bcero Ne 1l | Ne | Bceero
KoanyecTBO 4acoB Ha BUJ padoThI:
KonTakTHasi pa6oTa 00y4arommxcs ¢ mpemno-
AaBaTejieM
AynuTopHble 3aHATHS (6cezo) 48 48 96 - - -
B ToM uncine:
Nl I [© 16 32 - - -
(nekyuu 6 uHmMepaKmueHoll hopme)
npakmuyeckue 3aHAmus
(npaxkmuyecKue 3aHAMuUs 8 UHMEPAKMUBHOLL 16 16 32 - - -
gopme)
1abopamopmbvie 3aHIMusL 16 16 32 - - -
IIpoMeskyTOYHAS ATTECTAIUS
B ToM uncne:
3auem -
9K3aMeH - 36
CamocTrosiTeIbHAsI padoTa 00y4Yaroumxcst 60 24 84
(6cezo)
B tom uuce: - - -
IlonroroBka K CEMMHAapCKUM 3aHITUSIM 10 4 - - -
IToaroToBka K BBITOJTHEHHIO JIA0OPATOPHOH pa- - - -
00THI, 0pOpPMIICHHE OTYETA TIO JIAOOPATOPHOI 10 4
pabote
BBINIOJIHEHHE MHIMBHUYJIbHBIX 3aJITaHUI
MOJITOTOBKA KO BCEM BHJIaM KOHTPOJILHBIX UCIIbI- - - -
TaHWI TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH (B Te- 10 4
YEeHUE CEMECTPa), B TOM YHUCIIE BHIIOJIHEHHE
NJ3.




[IpopaboTka yueOHUKOB, yueOHBIX TOCOOU 1 - - -
00s13aTeIHFHOM JTUTEPATYPHI (MaTepral HE H3JIa- 10 4

TaeTCs Ha JICKIIHIX )

[HoxnroroBka k mpoMexxyTouHoi arrectau (1 20 8

CEMECTp — 3a4eT, 2 ceMecTp — DK3aMeH)

Bcero (4achl): 108 108 216 - - -
Bcero (3a4eTHbIe eIUHHIIBI): 3 3 6 - - -

6. Conepixanmne AMCUUIUIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jesiaM) ¢ YKa3aHHeM OTBeIeHHOIro Ha
HHUX KOJIMYeCTBA aKaJeMUYeCKHUX YaCOB M BUJAOB y4eOHBIX 3aHATHI

6.1. Pazoenvl Oucyunaunsl u Mpyo0emMKOCHb RO UOAM YUeOHBIX 3AHAMUIL
(6 akademuuecKux 4acax)

Ne n/n| HammeHoBaHue pa3nena Oomas Bunbl y4eOHBIX 3aHATHH, BKJIIOYass | PopMbI TeKy-
/TeMbl AMCHUIIIMHBI TPYA0éM- | caMocTosITeJbHYI0 padoTy 00yuaro- 1ero KOH-
KOCTb BCero LIUXCSI ¥ TPYAOEMKOCTh TpoJis ycleBae-
(6 uacax) (6 uacax) MOCTH
AyauTopHbIe YUeOHbIe 3aHsI-
THA
Jlek Cem/Ilp JIad CPO
1. Pa3nen 1. OcHoBHBIE ITO- 18 1 4 3 10
HSITHS B XUMHUH
2. Paznen 2. Ctpoenmue Be- 22 7 5 - 10
LIeCTBA U XMMHUYecKast
CBA3b
2.1. |Ctpoenue atoma 7 2 1 - 4
2.2. |llepmogmyeckuii 3aKOH 1 3 1 1 - -
NEepUOJUYECKas cucTeMa
XMUMHYECKUX AJIEMEHTOB
J.N. Menneneesa.
2.3 XuMudeckast CBSI3b M MEXK- 8 2 2 - 4
MOJIEKYJISIPHBIE B3aMMO-
JIEHCTBUS
2.4 CrpoeHue BelecTBa 1 ero 4 2 1 - 2
arperaTHoOe COCTOSIHUE
3. Paznen 3. Xummnyeckas 36 4 6 6 20
KHHETHKA H XUMHYeCKOoe
paBHOBecHE
3.1. XuMHueckass KHHETHKA 20 2 3 4 10 NnauBumyans-
3.2. | Xumuueckoe paBHOBECHE 16 2 3 2 10  |HBIC 337aHUA IO
TeMaM pasjena
Bompocs! unau-
BUAYaJIBLHOTO
JIOMAIITHETO 3a-
JIaHHs TI0 pa3-
nenam 1-3.
Konmoksuym.
4. Paznen 4. PacTBopsl 36 9 7 10 10
4.1. PactBops1. O01IHIE CBOIA- 6 1 1 - 4 NunuBuayainnb-
CTBa PacTBOPOB. HBIE 33/1aHUSI 110
4.2 Uctunnsie pactBopsl. O0- 30 8 6 10 6 TeMaM pasziena
LI1E CBOICTBA pacTBOPOB Bormpocs! unau-
ANMEKTPONUTOB. PaBHOBECHS BUyaJILHOTO
B BOJHBIX PACTBOPAX JJIEK- JIOMAIITHETO 3a-




TPOJIMTOB JIaHUS 110 pas-
nenam 1-3.
Konnoksuym.
5. Paznen 5. OcHOBBI XUMH- 22 5 4 4 9
YeCKOW TepMOIMHAMHUKH
51 OCHOBHBIE TIOHATUS U 2 1 - - 2 Wunusunyans-
OTIpeAeIeHHS XUMHIECKON HBIE 33IaHHS IO
TEPMOJINHAMUKH. TeMaM pasjena
5.2. |Tepmoxumusl. 12 2 2 4 3 |4
5.3. [Camonpou3BOIbHBIE U HE- 8 2 2 - 4 Bormpocer nuu-
CaMOIIPOU3BOJILHBIE MPO- BUIyaJIbHOT'O
uecchl. Kpurepuu paBHO- JIOMalIIHero 3a-
BECHsI U HaIIPaBJICHUS Ca- NaHus 1o pas-
MOIIPOU3BOJIBHOTO IIPOTE- neny 4.
KAHHS IPOLIECCOB. Komnoxksuym.
6. Pa3znen 6. OCHOBBI dJIeK- 28 3 4 6 15
TPOXHMHH
6.1. |OkHCIUTEIBHO- 12 2 2 3 5
BOCCTaHOBUTEJIbHBIEC PeaK-
IIMM B PACTBOPAXx.
6.2. |DIEeKTpOXUMHIYECKHUE TIPO- 12 1 1 3 7
1ECCHI
6.3. |Koppo3ust MeTasioB U Me- 4 - 1 - 3
TOJIBI 3aLIHUTHI OT KOPPO-
30H.
7. Pa3nen 7. lucnepcHblie 18 3 2 3 10
cuctrembl. Kotonansie
PacTBOPBI.
7.1. |JducnepcHble CHCTEMBI. 6 1 - 4 NunguBumyans-
7.2.  |KosouaHble pacTBOPHI. 12 2 2 3 6  [HbIC 3a7aHMs 11O
OCOOCHHOCTH CBOMCTB BBI- TeMaM paszena
COKOJIVICTICPCHBIX CHCTEM.
10. HUTOI'O mno  jaucum- 180 32 32 32 84
TJINHeE):

Hpum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ausmust /cemunapni, Jlab — nabopamopnvie 3ansamus, CPO — ca-

mocmosimesibHAs pa6oma o6yqa}0w;ux0}1

6.2. Cooeparcanue OucCuunIuUHbL, CIMPYKMypUposantnoe no pazoenam (memam)

Jexyuonnwtit Kypc

Ne

HaumeHoBaHue pasaeiia
/TeMbl TMCHUATINHBI

Coaepxanne

Paznea 1. OcHoBHDBIE NOHATHS B XHMHH

OCHOBHbBIC IIOHATHUS B XUMHUH

CocraB aroma. DneMeHTapHble yacTulpl. CocTaB aapa aroma. XUMU-
geckuii aneMeHT. M3oromnsl. Morbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
yueHus. Macca atoMoB. ATOMHas equHuIa Macchl. OTHOCUTENbHAS
aTomHasi Macca. Macca Monekys. OTHOCUTENbHASL MOJIEKYJISIpHAasi Mac-
ca. KommaectBo BemecTBa. Mok, Yncmo ABoranpo. MomsipHas Macca.
Monsipablit 006EM. OCHOBHBIE CTEXHOMETPHYECKHE 3aKOHBI XUMUH.
3aKOH COXPAaHEHMs MacChl. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH MPO-
CTBIX OOBbEMHBIX OTHOIICHHN. 3aKOH COXPAaHEHUsSI SHEPTHH. 3aKOHBI
ra30BOro COCTOSIHUS. XUMUYeckue peakiuu. Knaccudukarust Xumu-
YyecKux peakiuil. PacuéTHbie 3a1aun Ha NOHATHE MOJIb, TA30BBIC 3a-
KOHBI, 10 YPABHEHUSIM XHUMUYECKUX PEeaKIUil.

Paznen 2. CTpOCHI/le BCIICCTBA U XUMHNYECCKasd CBA3b

CtpoeHue atoma

|M011ej11/1 3JIEKTPOHHOI'O CTPOEHUs aToMa. S epHas MoJIenb aToMa.




KBaHTOBO-MeXaHWYeCKOe  omucaHue  aroma.  KopmyckymspHo-
BotHOBOU myanu3M. llpuammm I'eizenOepra. OpOuTanb. YpaBHEHHE
Mpenunrepa. Ksantossie uncia (N, I, m;, Mg ), ux 3HaueHne u Gpusn-
YECKUU CMBICIL.

OnekrponHas Gopmyna. [IpaBuia 3anoIHEHHUS HIIEKTPOHHBIX OpOuTa-
nei. [Tpunuun [Taynu. I[paBuio ['ynaa. IlepBoe u Bropoe npasuia
KiieukoBckoro. DNEKTPOHHBIC YPOBHU U TIOTyPOBHH

2.2.

[Tepuoauueckuil 3aKoH M 1e-
pUoUYeCcKasi CUCTEMa XUMHU-
geckux 3yemenToB .M.
Menpeneena.

S-, p-, d-, f- aeMeHTHI. DIEKTPOHHOE CTPOCHHUE ATOMOB M ITEPHOIUYC-
CKO€ M3MEHEHHE CBOMCTB XHMMUYECKHX 3JIeMEHTOB. llepuomnueckuii
3aKOH U MepUOJUYecKasl cucTeMa XuMuieckux sinementos [.U. Men-
JierneeBa. 3aKOHOMEPHOCTU W3MEHEHUS METAJUTMYECKUX W HEMETaJlTHU-
YECKUX CBOMCTB XUMHYCCKUX 3JIEMEHTOB B mepuoaax u rpymnmnax I1C.
3aKOHOMEPHOCTH B HM3MEHEHHH paanycoB aromMoB u woHOB B IIC.
DNEKTPOOTPHUIIATEIBHOCTD, CPOJICTBO K AJICKTPOHY U 3HEPTUS MOHU3A-
Y. 3aKOHOMEPHOCTH MX U3MEHEHUS y 3JICMEHTOB B IPYIIAX U MEPH-
omax. S-, p-, d-, f- semenTEI. 3aKOHOMEPHOCTH M3MEHEHUS OCHOBHO-
KHCJIOTHBIX CBOMCTB OKCHAOB M TuApokcumoB. Cxema Koccerms. 3ako-
HOMEPHOCTH M3MEHEHHS (DU3NYCCKUX CBOMCTB MPOCTHIX BEIIECTB.

2.3

XUMHYECKasa CBI3b U MEXK-
MOJIEKYJIIPHBIE B3aUMOICH-
CTBUS

[Ipupona XuMHUUECKOH CBSI3U. DIIEKTPOOTPULIATENHHOCTh U OCHOBHBIE
THIBI XUMUYECKOH cBsi3u. [lonspuzyeMocTs cBsizel. JumonbHbI MO-
Ment. Monnas cBsa3p. KoBaneHTHast ¢Bsi3b. MeTOI BAJIEHTHBIX CBS3EH.
OcHOBHBIE XapaKTCPpUCTHUKU XUMHUYECKOUN CBS3U: OHEPTHA CBA3U,; OJIHU-
Ha CBSI3U; HAIIPABJICHHOCTD CBSI3U; MOJSPHOCTD CBS3H; HACKHIILIAEMOCTb.
BaneHTHOCTh aTOMOB B OCHOBHOM U BO30YKIEHHOM cocTosHUAX. O0-
MEHHBIH M JIOHOPHO-aKIENTOPHBIM MEXaHW3Mbl 00pa30BaHHs KOBa-
JICHTHOU CBSI3HU.

MHoroaTtomMHble MOJIEKYJIbl. HanpaBieHHOCTh XUMUYECKUX CBSI3EH U
MPOCTPAaHCTBEHHOE CTpoeHue MoJieKyl. Meron I'minecniu. Teopust
rudpuan3anui. Metamindeckas CBsA3b. MeKMOISKYJIIPHBIC B3aUMO-
nericteus. Bzaumoneiicteus Ban-nep-Baanbsca: AUnoss-a1unonsHoOe
(opueHTaIMOHHOE), HHAYKIIMOHHOE U AUCIiepcroHHOe. BogopoHas
CBA3b. CprKTypI/Ba]_[I/Iﬂ BOJbI B KOHACHCUPOBAHHOM COCTOSHUU U
0COOCHHOCTH €€ (PU3NIECKUX CBOWCTB.

2.4

CTpOGHI/Ie BCIICCTBA U €T0
arperaTHoc COCTOSAHUC

OTnuune TOHSATHH aTOM, MOJIEKYJIa — BELIECTBO. DHEPrUsl MEKMOJIe-
KYJISIPHBIX B3aUMOJICHCTBUIA U arperaTHOE COCTOsIHUE BenecTra. ['azo-
obpaszHoe coctosiHre. KoHneHcupoBanHOe cocTosiHUE. CBSA3b CTPOCHUS
¢ (u3nvecKuMH CBOMCTBaMH BemlecTBa. TBEpmoe cocrosiHue. Kpu-
CTaJulbl. AHU30TPONHS CBOMCTB. MOJIEKyIApHbIE, aTOMHBIC, HOHHBIE U
MeTalnueckue Kpuctawisl. JKunkoe cocrossHue. CpaBHEHHE ra3000-
PasHbIX, JKUAKHX U TBEPABIX Teld. AMOp(HOE COCTOSHIE BEIIECTBA.

Paszjnen 3. Xumnyeckasi KHHETHKA M XUMHYECKOe PABHOBeCHE

XUMHUYECKasd KHHETUKA

I'omorennsie u reteporeHHsle peakunu. HeodpaTtumele peakiuu. Cko-
pPOCTh XUMUUYECKOH peakiui. OCHOBHOHM MOCTyNaT KUHETHKU. KoH-
CTaHTa CKOPOCTH peakyd. Ilopsanok peakiuu. JneMeHTapHbIEe peak-
1y, MOJIEKyISIPHOCTh XUMHYECKOU peakiuu. 3aKOH JeHCTBUS Mace
JUISL JIEMEHTApHOM XMMUYECKOU peakyy. Peakiiuu HyeBoro u nep-
BOTO NMOpsiiKa. PafnoakTUBHBIN pacmaj, Kak peakiys NepBoro nopsi-
ka. [lepron nonypacnana. Kunernueckue ypaBHEHUS U pacueThl.
CrnoxxHble peakiui. MexaHnu3M XUMHUYeCKON peaknuu. JIumutupyro-
iast cTaaus mpouecca. 3aBUCHMOCTh CKOPOCTH PEAKIMM OT TEMIIEpa-
Typsl. DHeprus akTuBauuu 1 kodpduuuent Baut-I'opda. Ypasuenue
Appennyca. [Ipasuno Bant-I'odpda. DHepreTrueckas quarpamma Xu-
Muuecko peakuuu. Katanus. Iarubuposanue. [ eTeporeHHbIE XUMU-
yeckue peakiy. KnHeTHka reTeporeHHbIX peakiuil.

3.2.

XHUMHYECKOE pPaBHOBECHE

XUMHUECKOE paBHOBECHE KaK YaCTHBIN citydail o0miel mpooieMsbl
paBHOBecusa. OOpaTrMble XUMHUYECKHE peaknu. Knnerndyeckuii BoI-
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BOJI 3aKOHA JICHCTBYIOIINX Macc 00paTUMOI XMMHUYIECKON peaKLuy.
KoHcraHTa XUMHUECKOTIO paBHOBECHsL. BinsiHUe N3MEHEHUS BHEILIIHUX
YCIIOBUH Ha IOJI0)KEHUE XMMUYECKOr0 PAaBHOBECHUS (KOHLIEHTpaLUs
JaBJIeHHe, TeMIepaTypa, katanuzatop). [Ipunnun Jle-Illatense. Tu-
IIOBbIE 33J]a4l HA XUMHYECKOE PAaBHOBECHE.

Pa3nen 4. PacTBopbl

4.1.

PactBops1. O0mIHIE CBOMCTBA
pacTBOpOB.

PacTtBOpenune kak CIIOKHBIN (HH3UKO-XUMHUYIeCKui mporecc. ConpBaTa-
uust (ruapatanusi). ConbBatel (Tuapatsl). Kpucrammorunpatsl. Tepmo-
JMHAMMKa Ipoliecca pacTBopeHus. VI3MeHeHue 3HTaIbIINU U SHTPOINH
pu pactBopeHnn. Kiraccudukanus pacTBopoB. ICTHHHBIN 1 KOJITO-
WHBIH pacTBOpbl. KOHIIEHTpHpOBaHHBIN 1 pa30aBiIeHHBIN PacTBOPHI.
Hacrpimensslit pactBop. PacTBOpEI 371€KTPOINTOB U HEITEKTPOIUTOB.
Crioco0sI BEIpaKeHHU KOHIICHTPAIMHA PAaCTBOPOB. MaccoBasi, MOITbHaA,
o0BpémHas monmu. MosipHast KOHIIEHTpAIHs, HOpMabHas (9KBUBa-
JICHTHAs1) KOHLIEHTPAIHsl.

4.2.

Uctunnbie pacTBopsl. Pas-
OaBJICHHBIC PAaCTBOPHI HE-
AIIEKTPOJIUTOB

PactBopumocTs BemiecTB. Koadduuuent pactBopumoctu. PactBopu-
MOCTb Ta30B, KUAKOCTEH M TBEPABIX Tell. Mozjens MaeambHOro pac-
TBOpa. 3akoH I'eHpu. KommuraTuBHBIE CBOMCTBA pacTBOPOB. 3aKOH
Payns. M3meHeHue TemiepaTyp KUIIEHHS W 3aMEp3aHus PAcTBOPOB.
DO0yIIHOCKOTIMYECKass U KPHOCKOMHIYeckast mocTossHabie. Ocmoc. Oc-
MoTHyeckoe naBierne. OOpaTHBIH ocMmoc. YpaBHeHue Bant-I'odda.
KomnnmuratusHele cBOICTBa pacTBOPOB AIEKTPOIUTOB. M30TOHMUECKUH
K03 puIHeHT.

4.3.

Uctunneie pactBopsl. CBOM-
CTBa PacTBOPOB AIIEKTPOJIH-
TOB. PaBHOBECHS B BOJHBIX
PacTBOPAX AIEKTPOIUTOB

CBoiicTBa pacTBOPOB 3JIEKTPOJHMTOB U IEKTPOJUTHYECKAs] JUC-
coumanusi. MexaHu3Mbl AMEKTPOIUTHUECKON AUCCOUMALMU U COCTOS-
HUE MOHOB B pacTBope. CuibHbIe W cialbie 3NeKTpoiuThl. CTerneHb
nucconuanuu. Koncranrta auccounanuu. Jucconuanusi KUCIOT, OCHO-
BaHWH U coneil. 3akoH pazbasnenus OcTBanbiaa. Jucconnamus Boabl.
Boaopoansblii 1 ruIPOKCWIbHBIN NOKa3aTean. Pacu€Tel BogopoaHO-
ro nokazateis (pH) pacTBOpOB CHIIBHBIX M CJIA0BIX KHCIOT U OCHOBa-
HUH.

PactBopuMocTh MajiopacTBOpMMBIX BemlecTB. [IponsBenenue pac-
TBOPUMOCTH. Pacd€Tbl pacTBOPUMOCTH M NMPOU3BEACHUS PAaCTBOPUMO-
CTU MaJOpacTBOPUMBIX BElIEeCTB. BiMsiHUE MOCTOPOHHUX BEILECTB HA
pacTBOpUMOCTb. D HeKT 001Iero noHa.

O0MeHHbIe peakuM B pacTBopax. Peakiuu ¢ oOpa3oBaHHEM OCaj-
KOB MaJIOPACTBOPUMBIX BEIIECTB, CIa0BIX AJIEKTPOJUTOB, TA30B, OIpe-
JIeJICHVE HaMpaBJICHUS TTPOTEKaHUsI PEaKI[iii HOHHOTO OOMeHa.
I'mapoau3s cogeil. Hamcanue peakiuii runponusa. CTemneHb THAPO-
JIM3a ¥ KOHCTaHTa ruzaposnsa. Pacuér pH pactBopos coneil. @akTopsl,
BIMsOIIKE HAa TUIpoau3. COBMECTHBIA TUIAPOIN3 IBYX cojiei. Tumo-
BbIC 3aJ]aUH.

KommuiekcHble coeAnHeHNs; HOMEHKIIATYpa, XapaKTepUCTHKa yCTOM-
YUBOCTH . 3aJaud Ha PaBHOBECHE NPU AMCCOLUUALUU KOMIUIEKCHBIX
COE€IUHEHNN

Pa3nen 5. OcHOBBI XUMH4Y€ECKOH TEPMOIMHAMHUKH

OCHOBHBIE IOHATHS U oripe-
JACIICHUA XHUMUYCCKOH TCp-
MOJWMHAMUKH.

OCHOBHbBIE TIOHATUS U ONpEAENCHUS] XMMHUYECKOW TEePMOIMHAMUKH.
N3onupoBaHHbIE, 3aMKHYTBIE, OTKPBITBIE CUCTEMBI M HUX OKpYXKCHHE.
[TapameTpsl cOCTOSHUA U (YHKLIUH COCTOSIHHS TEPMOAMHAMHYECKON
cuctembl. Pabota u teruora. M30xopHBIe, H300apHbIe, N30TEpMUIe-
ckue, anuabaTuyeckue mnpoueccel. [lepBoe Hauano TEpMOAMHAMUKH.
OHtanbenus. BHyTpeHHsIs aHEprusl.

5.2.

Tepmoxumusl.

Tepmoxumusi. TemoBeie 3dexTsl XuMHUecKux peakuuii. 3akoH ['ec-
ca ¥ CIEeACTBUS W3 HETrOo. DHTANBIHS OOpa3oBaHUS M CTOpaHUs Be-
niectB. CtaHzapTHOE cOCTOsIHME BemecTBa. Pacuér termnoBbix 3ddek-
TOB XUMHUYECKHX peakluil. 3aBUCUMOCTh TEIJIOBHIX 3P(EKTOB OT TEM-
nepatypsl. 3akoH Kupxroda.

5.3.

CaMOHPOI/ISBOJIBHLIe " HECa-

MOIIPOU3BOJIbHBIC ITPOLCCCHI.

CaMonpoun3BOJIbHBIE U HECAMOTIPOU3BOJIbHBIE TIporiecchl. OcoOeHHO-
CTU CaMONPOU3BOJIBHBIX MIPOLECCOB, MOUCK KPUTEPHUS MPOTEKAHUS Ca-




Kputepun paBHoBecus u
HaTpaBIEHHS CaMOTIPOH3-
BOJIBHOTO MPOTEKAHUS TIPO-
LIECCOB.

MOIIPOU3BOJILHBIX NPOLIecCOB. DHTponus. TepMoarnHaMHUYecKas BEpo-
ATHOCTb. YpaBHeHHE bosbliMaHa. 3aBUCMMOCTb 3HTPOIUHU OT TEMIIE-
partypsl, 1aBjieHuUs, 00bEMa CUCTEMBI, CIIOKHOCTH CTPOEHUS MOJIEKYJI.
W3meHeHune SHTPOIUH MIPU NPOTEKaHUH XUMUYECKUX PEaKUi U MpH
¢a3zoBbIx nepexonax. Kpurepun paBHOBeCHs U HAIIPaBIEHUS CAMO-
MPOM3BOJILHOTO MPOTeKaHUs npoueccoB. DHeprust ['mdoea (11G). Kpu-
TEpUi OCYIIECTBUMOCTH XUMHUYECKOTO mpolecca. Dueprus [ md6ca u
HanpaBJIeHHe XUMHUYECKOT0 Tpoliecca. BiusHue SHTaNbIUIHOTO U
SHTPONMHHOTO (PaKTOPOB HA HANpaBJICHUE IPOTEKAHUs IIpoLecca.
Oueprus ['n66ca oOpazoBaHus BewecTs. [ |G 00paTUMBIX 1 HeoOpa-
TUMBIX peakluil. Y paBHEeHHUE H30TEPMbl XUMHUECKON peakiuu (ypas-
Henue Baut-I'odda). Pacuétel (|G XUMHUYECKHX peaKInii.

6. Pa3znen 6. OCHOBBI 3JIEKTPOXUMHHU
6.1. |OkwuciuTeNnbHO- Oxucnurens. BocctanoButens. CocTaBneHe ypaBHEHUI OKHCITH-
BOCCTaHOBHUTEJbHBIC PEaK-  |TeJbHO-BOCCTAHOBHUTENBHBIX PEaKIMii METOJOM 3JICKTPOHHOTO OanaH-
IIUH B PACTBOPAX. ca 1 MeToIoM noiypeakuuil. CTerneHb OKUCIECHUS aTOMOB B MOJIEKYJIE.
IIpaBuna onpeneneHus CTENCHU OKUCICHUS aTOMOB B MOJIEKYJIax U B
CIOXKHBIX HoHaX. 3aBucuMocTh OBP oT xapakTepa cpensl Ha mpumepe
nepMaHraHara Kajius U nepokcuaa Bogopoaa. Knaccudukanus oxuc-
JIMTENbHO-BOCCTAHOBUTEIBHBIX peakuid. MeXMOJeKyIsIpHbIE, BHYT-
PUMOJIEKYIISIPHBIEC peakun. Peakiuy nucnponopuuoHupoBanus. Tu-
MUYHBIE OKHUCIUTEIN U BOCCTAHOBHUTEIIH.
6.2. |DOnexTpoxumuyeckue npo-  [JBOIHOI dneKTpUdYecKnuil cioi. DNeKTpoaHbIi noteHman. CTanaapT-
LECChI HBII BoopoaHbld snekTpod. ['anpBannueckuil aneMent. IC. Csi3b
O/1C u uzmenenus sHepruu ['n66ca. Psn HanpspKeHU MeTalIoB.
Hanpasnenue nporexanust OBP. Dnekrponus.
6.3. |Kopposus meramnos u meto- |Koppo3ust METaaioB 1 METOBI 3aILUTHI OT KOPPO3HU.
JIbl 3AIIUTHI OT KOPPO3HH.
7. Pasnen 7. lucnepcusle cucteMsbl. Koniouanbie pacTBOpbI.
7.1. |ducnepcHble CHCTEMBI. Knaccudukanus aucnepcHbix cucteM. [IOHSATHS TeTepOreHHOCTh |
JqucniepcHocTh. CriocoObl MOTy4YeHUs BHICOKOIUCTIEPCHBIX CUCTEM.
MeTozpl AMCIIEPrUPOBAHMSI M KOHACHCALNH.
7.2.  |KonnmouaHble pacTBOPHI. OcoOeHHOCTH CBOMCTB BBICOKOANCHEPCHBIX cucTeM. OcOOEHHOCTH

ontudeckux cBorcTB. D ekt Tunnans. PaneeBckoe paccesiHue B
KOJUIOMJIHBIX pacTBopax. KommuraTuBHble CBOHCTBA. DNEKTPOKUHETH-
YyecKHe SABICHUs. DIeKTpodopes3. DIEKTPOIHA00CMOC. ATperaTuBHas
Y CeIMMEHTAIlMOHHAs YCTOMYNBOCTh KOJUIOMIHO-AMCIIEPCHBIX CUCTEM.
Koarynsuus n koanecueniys. JInodpoousie 30mu. [MonsTre Mumena.
IIpaBuino Ilanera-®dasHca. Ctpoenue Munesuisl. CocraBieHue Gopmy-
ae1 Munessl. Ctpoenne JIDC. Mexdasubrit u a3eta— (37€KTPOKHHE-
THUYECKHI) TTOTCHIINAIBI. Y CTOMYHUBOCTH KOJUIOUIHBIX PACTBOPOB.
DakTopkl, 00YCIOBINBAIOIINE YCTOMYNBOCTD KOJJIOUIHBIX PACTBOPOB.
[IpaBuio Ulynsne — lNapau. Tlopor koarynsiuu.

Hpaxmuuecxue/cemuuapcxue 3aHamuA

Conep:xanue
No HaumeHoBaHue pa3aesa
/TeMbI THCITHIIJTMHBI
1. Paszngen 1. OcHOBHBIE IOHATHSA B XUMHH
1.1. |OcHoBHbIe HOHATHA B XH- |OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX COeMHEHUH. ['a30BbIe 3aKOHHI,
MUH ITOHSATHS MOJIb.

DKBHUBAJICHT. 3aKOH SKBUBaJICHTOB. OOBEMHBIN aHAJIU3.
KoHnnenTtparuu (crmocoObl BRIpaXeHUs, IPABIIIO KPECTa, PaCUCTHEIE
3aJla4d, IOHSATHUS SKBUBAICHT M DKBHBAJICHTHASI KOHIICHTPAITVISI).

2. Pasjnen 2. CTpoeHue BenecTBa U XMMHUYECKAS CBA3b

2.1. |Crpoenue aroma |9J1e1<Tp0HHoe cTpoeHue atoma. [lepuoandeckuii 3aKoH U epuoguye-
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2.2.

Ilepuoanueckuii 3aK0oH U me-
pUoIMYECKasi CHCTEMa XUMH-
geckux 3yemenToB .M.
Menpneneena.

CKasa CUCTEMAa XUMHUUYCCKHX 3JICMCHTOB III/I MCH,Z[GJ]GGB&. CBs3b CTpoO-
CHUAA C (I)I/ISI/I'-ICCKI/IMI/I CBOMCTBaMH BEIIECTBA.

2.3 XuMudeckas CBsI3b U MeX- | XHUMHUYecKas cBs3b. Olpesienenrne NpoCTPaHCTBEHHOTO CTPOEHUS MO-
MOJIEKYJIIpHBIE B3anMonel- |nexyin. Merton ['miiecnin 1 Teopust THOpUIN3AIINN.

CTBHUS

2.4. |CtpoeHHe BEIECTBA U €TO
arperatHoe COCTOsTHHE

3. Pa3nen 3. XumMuueckass KHHETHKA U XMMHYeCKOe PaBHOBeCHE

3.1. |XuMuyeckas KHHETHKA Kunernka xumudeckunx peakiuii. CKOpoCcTh XUMHUIECKOM PEaKITHH.

OcHoBHOM nocTynat kuHeTuKku. Koncranta ckopoctu peakiuu. [Tops-
JIOK peaklyu. DJIeMeHTapHbIe peakMi. MONeKyIsIpHOCTh XUMHUYe-
CKOH peakiny. 3aKOH JEHCTBHUS Macc IS dJIEMEHTapHON XUMHYIECKON
peakuuu. Peaknuu HyJeBOro u nepBoro nopsiika. PannoakTuBHbIN
pacnan, Kak peakuus nepsoro nopsaka. [lepuon nomypacnana. Kune-
TUYECKHE YPaBHEHHUS M PaCUeThl. 3aBHCUMOCTb CKOPOCTH PEAKITIH OT
TeMIepaTypsl. DHEPTus akTuBanud U ko3 unrent Bant-I'odda.
VYpasuenue Appenuyca. [Ipasmio Bant-I'odda. Duepreruyeckas nua-
rpaMMa XuMudeckoi peakuuu. Karanus.

TunoBele 3a1a4M HA KUHETUKY XUMHUUYECKUX PEAKLIHM.

3.2. | XuMudeckoe paBHOBECHE OO0paTuMble XUMAYECKHE PeaKIiy. BiusHiie n3MEeHEHUS BHEIITHUX
YCIIOBHI Ha NIOJI0’KEHUE XUMHUYECKOT0 paBHOBeCH (KOHIIEHTpALKs
JaBJIeHHE, TeMIleparypa, karanuzarop). lpunmun Jle-1llarense.
TumnoBele 3a1a41 HA XUMUYECKOE PABHOBECHE.

4. Pa3nen 4. PacTBopbl

4.3. Uctunneie pactBopsl. CBoM- | XuMUYECKHE paBHOBECHS B paCTBOPaX dJICKTPOIUTOB. Teopus deK-
CTBa pacCTBOPOB 3JIEKTPOJU- |TPOJUTUUYECKON nuccounanu. Bogopoanelil nokasarens. Pacuer pH
TOB. PaBHOBeCHs B BOJHBIX  |pacTBOPOB CHIIBHBIX M cJIa0bIX KHCIOT ¥ OCHOBaHUH.
pacTBOpax 3JIEKTPOIUTOB I'mpponus. Pacuer pH pacTBOpOB ruIpoau3yomuxcs coaeil. AHaIu3

BJIMSIHYSI BHEITHHUX YCJIOBUN Ha paBHOBECHE THPOIIN3A
PactBopumocts. [Iponssenenue pacrsopumoctu. Pacuérsl pactBopu-
MOCTH U MPOU3BEJICHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX BEIIECTB.
BrustHue MOCTOPOHHMX BEIIECTB HA paCTBOPUMOCTh. DPPeKT obmero
nona.PacuerHsle 3aaun. TepMoauHaMuKa MPoIIecca paCTBOPEHMSL.
KommuiekcHble coennHeHus. XapakTepuCTHKa YCTOWIMBOCTH . 3a/1auu
Ha PaBHOBECHUE NPU AUCCOLMALNYA KOMIUIEKCHBIX COCIUHEHUI

5. Pa3jnen 5. OcHOBBI XUMHYECKOH TePMOAUHAMHUKH

5.2. |Tepmoxumus. Tepmoxumusi. TemmoBbie 3 PeKTH XUMUYECKUX peaknuii. 3akoH [ec-
ca U CJIEJACTBUS U3 HETO. DHTAIBINSA 00pa30BaHUs U CTOPaHUS Be-
miectB. CTaHAapTHOE COCTOSIHUE BelecTBa. Pacuér ternoBsix addex-
TOB XUMUYECKHX PeaKinii. 3aBUCUMOCTh TETIOBBIX 3 (EKTOB OT TeM-
nepatypbl. 3akoH Kupxroda.

5.3. |Camonpowu3BonbHbIe U Heca- |KpuTepnu paBHOBECHS U HANIPABJIEHUS] CaMOITPOM3BOJIBHOTO MTPOTEKa-
MOTIPOH3BOJILHBIC TIPOIIECCHI. |HUs mpoieccoB. DHeprus [ nooca (AG). Kpurepuii ocymecTBumoct
Kputepuu paBHoBecHs u XMMHUYECKOT0 Tiporiecca. JHeprus [ mb0ca u HanpaBieHue XUMAYECKO-
HaIIPaBJICHUA CaMOIIPOM3- ro mporecca. Biausane sHTaIbIUIHOTO ¥ SHTPOIHIHOTO (PaKTOPOB Ha
BOJILHOTO MPOTEKaHMA PO-  |HaIpaBiIeHUe MpoTekaHus npouecca. AG oOpaTuMbIX U HEOOPATUMBIX
LIECCOB. peakuuii. YpaBHEHHE U30TEPMbI XUMHUUECKOW peakuu (ypaBHEHHE

Baur-T'odda). Pacuérer AG xumudeckux peakiuii. Pacyer KOHCTaHTHI
paBHOBECHS U3 TEPMOJANHAMUYECKUX AAHHBIX

6. Pa3nen 6. OCHOBBI 3JIEKTPOXHMMHH

6.1. |OkucnurensHO- CocTraBiieHuE ypaBHEHHI OKHCIUTENILHO-BOCCTAHOBUTEIBHBIX peak-
BOCCTaHOBHUTENBHBIE PEaK- |l METOIOM 3JEKTPOHHOTO OajutaHca ¥ METOIOM IMONypeaKiuil. 3a-
IIUU B paCTBOpaXx. BrucumocTh OBP ot xapakrtepa cpeasl Ha MpuMepe TepMaHraHaTa Ka-

JIUs1 ¥ IEPOKCHA BOAOPOJA.
6.2. |DneKkTpoXuMHYECKHE NPO-  [DNeKTpOoAHBIH noTeHuuan. CTaHAapTHRIA BOJOPOAHBINA JIEKTPOI.

ICCChI

I'anpBanmuecknii anemeHT. D/]C. Ca3p D/{C 1 n3MeHEHUs SHEPTUU




6.3. |Kopposusa meramnoB u meto- (['ub06ca. Psn Hanpsokenuii metanos. Hampasienue npotekanus OBP.
Jbl 3AIIUTHI OT KOPPO3HUHU. DeKTpoIu3.
Koppo3sust MeTaJIJ10B M METOABI 3aLIUThI OT KOPPO3UHU.
7. Pasnen 7. lucnepcuslie cucreMsbl. Kosiouaubie pacTBOpbI.
7.2.  |KonnmouaHble pacTBOPHI. Crpoenne munemsl. CoctaBienue Gpopmyisl Munessl. CTpoeHune
JD2C. Mexdaszuslii  13eTa— (3IESKTPOKHHETHICCKUH ) TTOTCHITHAITEI.
Y CcTOWYNBOCTH KOJTIOUIHBIX pacTBOpoB. DakTophl, 00yCIOBINBAO-
1€ YCTOMYNBOCTh KOJUTOUIHBIX pacTBopoB. [Ipasuio [ynbie —
I"apau. ITopor xoarynsium.
Jlabopamopnyie 3anamus
Ha3panne nadopaTopHoii padoThI
e HaumeHoBaHue pa3aea
/TeMbl AMCHUTIIMHBI
1. OcHoBHbIE IOHATHS B XMMUH
1.1.  |OcHOBHBIC OHSTHUS B XU- JlabopaTopHasi padora. «[lomyueHue u cBONCTBa OKCHAOB, THAPOK-
MHU. CUJOB U COJIEH.».
OcHoBHEBIC KTacchl Heopra- | TexHmka Oe3omacHocTh. [IpaBria moBeaeHHs B XUMHYECKO# Tabopa-
HUYECKUX coequHeHni. ['a- |Topuu. [IpaBuna BeimomHeHUS U 3amuThl paboT. OCHOBHBIC TOHATHS B
30BbI€ 3aKOHBI, TOHITHS xUMHH. OCHOBHBIE KJIACChl HEOPraHUYECKUX COETUHEHUI.
MOJIb. JlaGopaTopnast pabora. «3aBHCUMOCTh  OCHOBHO-KHCJIOTHBIX
CBOWMCTB OKCHJOB U TUAPOKCHUIIOB OT nosnoxkeHus B IICXD»
OKBHUBAJICHT. 3aKOH dKBUBa- |J/laGopaTopHasi padora «TurpoBaHue pacTBopa TUAPOKCHIIA HATPUA
nentoB. OOBEMHBIN aHAIHM3. |pacTBOPOM COJISIHOM KHUCIOTHI 3aJaHHOH KOHIICHTPAIHN.
Konnentpamuu (o, C,, Cy).
OcCHOBBI 00BEMHOT0 XUMHU-
yeckoro ananu3sa IIpuroros-
JIEHUE PACTBOPOB 3aJaHHOU
KOHIIEHTpAINH.
& XumMHnyeckasi KHHETHKA U XUMHYECKOe paBHOBeCHE
3.1. | Xumnueckas KHHETHKA JlabopaTopHas paGora «/ccienoBaHuEe KHUHETUYECKUX 3aKOHOMED-
HOCTEH pa3yIoKeHUs] THOCEPHOU KHCIOThD)
JlaGopaTopHasi padora «OmnpeneneHue TEIIOT pacTBOPEHHs Oe3BO-
HBIX COJIeH M KPHCTAJIOTHAPATOB B BOJIEY.
4, PacTBOpBI
4.3 Hctunnsle pactBopel. O0-  |JIaGopaTopHasi padora «Bonopoanslii mokazatens. Onpenenenue pH
IIKEe CBOMCTBA PACTBOPOB BOJHBIX PAaCTBOPOB (METOJ WHAWKATOPOB, MHCTPYMEHTAJbHBIH Me-
3JIeKTPOJINTOB. PaBHOBECHS B |TOMI)».
BOJIHBIX PacTBOpax 3JIEKTPO-
TUTOB. JlaGoparopuas padora «OOMeHHEBIE peakuu B pacTBopax. [Ipousse-
JIEHHE PACTBOPUMOCTH. Y CIIOBUSI U HANPABJICHUE ITPOTEKAHUS PEAKLUI
MOHHOTI'O OOMEHa J10 KOHIIa.
JlaGoparopHasi pabora «I uaponus conei»
JlaGoparopHas paGora «IlepMaHraHaTOMETPUSDY
JlabopaTtopHasi pa6ora «OnpeneneHne )KECTKOCTH BOJIBI»
5. OcHOBBI XMHMHYECKOH TEPMOAMHAMHKH
5.2. |Tepmoxumus. JlaGopaTopHasi padora «OrmnpejerneHue TermioBbx 3¢ (HeKToB XuMuye-
CKUX peakLuil HeHTpanu3aluy CHIbHON KHCIOTHI CUIBHBIM OCHOBaHH-
€M M OIPEJIENICHUE TEIUIOT PACTBOPEHMSI COJIEH B BOJIEY.
JladopaTtopHas pa6ora «OmpeneneHne TeIIoT pacCTBOPEHUS O€3BO/I-
HBIX COJIEH M KPHCTAJUIOTHAPATOB B BOJIEY.
6. (OCHOBBI JIEKTPOXHUMHUH
6.1. |OkucnurenbHO- JlabopaTopHasi padora «OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE PEAK-
BOCCTAaHOBHUTEIBHBIE peaK-  |1um».
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MU B PaCTBOpax.
6.2. |Dnexrpoxumuueckue npo- |JlaGoparopHas padora «3yueHue padoThl I'D ¢ pa3muIHBIMH Me-

LIECCBI. TaJTIMYECKUMU 3JIeKTpoJaMu. M3ydeHne paboTel KOHLIEHTPALLOHHOTO
TepmonnHamuka snektpo-  [IO».
XUMHUYECKHX MPOLIECCOB.

1. Paszpnen 7. lucnepcHsblie cucteMbl. KossiouaHbIe pacTBOpBI.

7.2.  |DnmemeHTHI KOJUTONIHON XU- |JlaGopaTopHas pa6ora «[lomydeHue 3omeld. Y CTOWIMBOCTE B KOAry-

MuH. JIUCTIEpCHBIE CUCTEMBI. |JISIIHS KOJIJIOMIHBIX PACTBOPOBY.
JlabopaTtopHas pa6ora «KostouaHas 3amura.

7. IlepeyeHb y4eOHO-METOAUYECKOr0 oOecrmedyeHUsl A CAMOCTOATEILHON padoThl 00y4yarommuxcs IO
AUCUHUILIMHE

s camocTosATenbHON PaboThl, HOATOTOBKM K BBIIOJHEHHIO JIAOOPATOPHBIX PabOT, CEMUHAPCKUM 3aHSITHSM,
Ca4y¥ KOJUTIOKBHYMa, BHITIOJIHEHHSI HHAWBUAYAIFHOTO JOMAITHETO 3aJaHus, IOArOTOBKE K DK3aMeHy Ha Kaden-
pe O6meli u cnernuansHol xumun (kadenpa Nel3) uMeroTcs B 00IIEM TOCTYIE AJICSKTPOHHBIC BEpCUU COOPHU-
KOB 33/1a4, y9eOHBIX TOCOONH, METOIMIECKIX PEKOMEHIaIni, (DOHI OIEHOYHBIX CPEICTB, pa3padoTaHbl yueo-
HBIE TIOCOOHS U METOJIMUECKIE MaTepPHabI:
1. Bypyxun C.B. OcHOBHBIC 3aKOHOMEPHOCTH (pr3UKO-XxMMUYecKuX nporeccoB: Oouunck. AT, 2001. - 173
c.
2. bypyxun C.b.b AnanseBa O.A. Beegenune B anekTpoxuMuro. YuedHoe nmocodne. O6uuHCcK. MATD, 2011. -
104 c.
3. Bypyxun C.b. DnemeHTH GU3NKOXHUMHH AUCTIEPCHBIX cucTeM. Komnmongasle pactBopsl. - O6rmHCK: UATO
HUAY MUDUH, 2012, - 53 c.
4. Onucanus 1ab60paTOPHBIX padoT 1Mo Kypcy «OO0Imast XUMHs»
5. DneKTpOHHBINA y4eOHO-METOINYCCKHI KOMIUICKC TUCIIUILINHBI « X UMUS —

http://iate.obninsk.ru/node/5230
6. AnanbeBa O.A., bypyxun C.b., Mauyna A.A., JlapuueBa T.E., [1lankosa H.H., Coxonosa }0.Jl. JIabopartop-
HBIHA MIPAKTHKYM 110 Kypcy «O0mas xumus». — O6amaCK: MATD.2005. - 60 c. 200 3k3.
7. Mauyna A.A., AnanbeBa O.A., Bypyxun C.b., Konogsoxusiit B.A., JlapuuesaT.E., [TankoBa H.H., Cokonosa
10.[l. CbopHuk 3ama4 u ynpaKHeHHH 1Mo Kypcy «O0mas u Heopranndeckas xumus». — O6anHCK: TATD.2002.
- 124 c. 200 3k3.

8. ®oH/ OLIEHOYHBIX CPeICTB /JIsl POBeAeHUS MPOMEKYTOYHOH aTTecTaAllMH 00y4aloLMXCcsl 1Mo
AUCHUILINHE

8.1. Céa3b mesncoy hopmupyemvimu Komnemenyuamu u popmamu KOHmMpPOIsA UX 0C60EHUA
Ne n/m | Koutponupyemsbie pazaensl (Tembl) | Kox koHTpoampyemoii komme- | HammeHoBanMe 0LeHOYHO-

AUCHHUILIMHBI (Pe3yJIbTATHI M0 Pa3- | TeHUUH (WJIH e€ yacTH) / U ee ro cpeacTraa
JeJiam) dopmyaupoBka
Tekyuuii KOHTPOJIb

1. Paznensr 1-2 YKE-1 YcTHBI ompoc
OIIK-6 CuryauuoHHbIE 3a]1a41
nK-1 3amura 1a00paTOPHBIX pa-
MK-5 00T (oTYeT)

TectupoBanue

Kontponbnas padora. Kon-
TpoJbHas paboTa ¢ 35eMeH-
TaMU TECTUPOBAHUS 3a4eT
0 IpenapaTam

JK3aMeH

8.2. Tunoevie kKonmponbHbie 3a0AHUA UTIU UHBIE MAMEPUATD
8.2.1. Ix3amen (2 cemecmp).

a) THUIIOBBIC BOIIPOCHI (3aJaHus):


http://iate.obninsk.ru/node/5230

1. CoctaB aroma. OJeMEHTapHbIC 4YacTULl. XapaKTepUCTUKA SJICKTPOHA, IPOTOHA, HEUTpoHA.
Xumuaeckuit anmeMenT. M3oromnsl. Mousl. OCHOBBI aTOMHO-MOJICKYJIIPHOTO ydeHHs. Macca aToMOB. ATOMHas
enuuuia Maccel. [loHsTHE KOMYeCcTBa BEIIECTBA, MOJb.

2. CrtpoeHue atoma. flnepHas Mojenb aToma. KBaHTOBO-MEXaHMYECKOE OMMCAHUE CTPOCHHS aTOMA.
KopmyckynsapHo-BomHOBO#H ayann3m. OpOuTais.

3. DreKkTpoHHOE CTpoeHHMe aroma. KBautoBele umcima N, |, m;, m,. 3HadeHne M (QU3HUIECKHN CMBICIL.
DNEKTPOHHBIN CIIOH (YPOBEHB). DJIEKTPOHHKIC ITOTYPOBHHU.

4, OnektponHas ¢opmyna. [IpaBuna 3amomHeHus MeKTpoHHBIX opouTaneil. [lpuamun Ilaymm. [IpaBuio
T'ynna. IlepBoe u BTopoe npasuia KiieukoBckoro.

5. DJNIEKTPOHHOE CTPOCHHE aTOMOB M IEPHOJMYECKOC HM3MCHCHHE CBOWCTB XMMHUYECKHX JJIEMCHTOB.

[Tepuonuueckas cucrema /.M. MenneneeBa. S-, p-,d- u f- s1IeMeHTBI, UX PACIOIIOKECHUE B MEPUOAMICCKON
CUCTEME.

6. [ToHumaHue MEPHOANYECKOTO 3aKOHA C MO3WIMN COBPEMEHHBIX MPEACTABICHHH O CTPOCHHH aToMa.
3aKOHOMEPHOCTH HM3MEHEHHMS METAUIMYECKUX M HEMETaUTHUYECKUX CBOWCTB XHMHUYECKHX OJIIEMEHTOB B
nepuogax W rpymnmax nepuoamdeckor cucteMbl (IIC). 3axoHOMepHOCTH B M3MEHEHHH PayCOB aTOMOB U
nonos B 11C.

7. OHeprus HMOHHU3ALMH, CPOACTBO K OJJIEKTPOHY M 3JIEKTPOOTPHUIATEIBHOCTb. 3aKOHOMEPHOCTU HX
M3MEHEHUS Y 3JIEMEHTOB B IIEpUOIaX U IPyTIax.

8. KoBanentHass xwmMmuueckas CBs3b, €€ XapakTepucTHKd. OOMEHHBII W JOHOPHO-aKIETITOPHBIH
MEXaHH3MBbI 00pa30BaHUs KOBAICHTHOH CBA3H.

9. Merto BaleHTHBIX ¢Bs3eli (ocHOBHBIC mosoxenus ). Kpusas E=f(r) momexyi.

10. [loHsATHS BaJEHTHOCTH AaTOMOB, BaJCHTHBIC 3JICKTPOHBI, CTENEHb OKUCIEHHA aToMmoB. IlpaBuia

ONpelleJICHUs] CTETNIEHW OKHCIIEHUSI 3JEMEHTOB. BalleHTHOCTH aTOMOB B OCHOBHOM M BO30Y)XIEHHOM
COCTOSHHAX.

11. OCHOBHBIE THIIBI XHUMHYECKOW CBSI3U. OJEKTPOHHAs MPUPOJA XUMHUYECKOU CBsi3u. (OCHOBHBIC
XapaKTePUCTUKN XUMHUYECKON CBS3U: SHEPIUs CBSI3U; AJIMHA CBS3U; HAPABJICHHOCTD CBS3HU; MOJSIPHOCTH CBSI3H;
HACBIIAEMOCTb CBSI3U.

12. BonoponHast cBsizb. ODHepruss BOJOPOJHON CBs3u. J3MeHeHHME (HU3MYSCKUX CBOHCTB BEIECTB
BCJIEICTBHE 00pa30BaHUs BOJOPOIHBIX CBsi3eil. OcOOEHHOCTH CBOWCTB BOJIBL.

13. MeXMOJIEKYIIpHbIE  B3aUMOACWCTBHSI M arperarHoe COCTOSHME BemlecTB. [ a3oo0paszHoe U
KOHJICHCHPOBAaHHOE COCTOSIHUE BEIIECTB.

14. Oco0eHHOCTH Ta3000pa3HOTO, XKHUAKOTO M TBEPJAOTO arperaTHBIX COCTOSHHUI BemlectBa. CpaBHEHHE
CBOWCTB TBEPJOT0 KPUCTAJUINYECKOTO U TBEPILOTO aMOP(HOTO COCTOSHUI BEILECTBA.

15. Kpucramnel. OCHOBHBIE THINBI KPUCTAUIMYECKHX pPEHIETOK: aTOMHas, MOJEKyJsSpHas, HOHHAs U
MeTajuindeckasi. CBsi3b CTPOCHUS U CBOWCTB KPUCTAIIJIOB.

16. ONEeKTPOOTPULATENLHOCTS U OCHOBHBIE THUIBI XUMHYecKOH CBsi3u. MoHHas cBs3b. OCHOBHBIE
XapaKTepUCTUKU UOHHOW CBSI3HU.

17. HanpaBneHHOCTP XMMHYECKHMX CBA3€M M MPOCTPAHCTBEHHOE CTpoeHne Moiekysn. Konmennus

THOpUIN3aY OpOHUTANIeH Ul ONpeaeIeH!s KOHPUTypauy MOJISKYIT (Ha IpuMepe aroMa yriepoaa) . [ |-u [ -
CBSI3H.

18. HanpaBiieHHOCTh XUMHUYECKHX CBSI3€ U IPOCTPAHCTBEHHOE CTpoeHHe MoJieKy. OleHKa yIIIOB MEXIY
CBS3SIMU M (OPMBI MOJIEKY1. MeTox ['miutectn uist onpenesieHnst KOHQUTypauy MOJIEKYII.

19. MexMomneKyIsipHble B3aMMOJICHCTBUS: OPUEHTALMOHHOE, HHAYKIHOHHOE, AUCIEPCHOHHOE. JHeprus
MEXKMOJIEKYJIAPHOTO B3aMMOJIENCTBHUA.

20. OCHOBHBIE KJIACCHI HEOPTaHWYECKHUX BEIIECTB: OKCHIBI, KHCJIOTHI, OCHOBaHHS, COJu. KucmotHo-
OCHOBHBIE CBOWCTBAa OKCHJIOB U THAPOKCOCOSIMHEHHH S M  P-3JIEMEHTOB B 3aBHCHUMOCTH OT MOJOXKEHHS
31eMeHTOB B nepuoaudeckoit cucreme (.M. MenneneeBa. Cxema Koccensa. CBsi3b ¢ pagnycaMu U CTENEHSIMHU
OKucieHns. AM(OTEpHBIE COETMHEHMS.

21. lanpBannveckue osnemMeHThl. OnemeHT [anuansa-fAxoOu. KoHIeHTpanuoHHBIE TranbBaHHUYECKHE
anemeHThl. Pacuet DJIC u AG ranpBaHnYecKuX 351eMeHTOB. CBUHIIOBBIN aKKyMYJISTOP.

22. Onektpoa. [[BoitHoi snekTpudeckuit cioi. CtaHmapTHEIE JEKTPOAHBIC MOTeHIHANbI. CTaHIapTHBIHA
BOJIOPOJHBIN 3JIEKTPOA.

23. CKOpOCTb XMMHYECKOW peakuuu. 3akoH JIefcTBUS Macc Al HeoOpaTUMBIX —peakuuil. MexaHusm
XUMHYECKHX MPOIIECCOB. DJIeMEeHTapHas peakiwst. MoJIeKyIIpHOCTh PEakiiuy, MOPAIOK XUMHUYECKOI peaKiiu.

24, BrusiHue Ttemmeparypel Ha CKOpPOCTh XuMuueckod peakimu. [IpaBmino Bawr-T'odda. Dueprus

aKTHBaIMU. DHEepreTndeckasi cxema MpoTeKaHUsI XUMHYECKOW PeakIuu. DHIOTEPMHUYECKUE U IK30TCPMHUUECKUE
peakiun. YpaBaenue Appennyca. Karanus. Unrubuposanue.
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25. OOpatuMble XUMUYECKHE PEakIuu. 3aKOH JCHUCTBUS Macc Juis oOpatuMbix peaknuii. KoHcranTta
paBHOBecHsA. OHepreTHdyeckas cxemMa oOpaTHMON peakiuu. BiusHHe W3MEHEHUS BHEIIHUX YCIOBHU
(KOHIICHTpAIWH, JABJICHUS, TEMIIEPATyphl. KaTaAIM3aTopa) Ha ITOJIOKEHUE XUMHUECKOTO paBHOBecHus. [IpuHImMN
Jle-IlaTenne.

26. IlepBBIii 3aKOH TEPMOAWHAMUKH. OHTANBNHS W BHYTpeHHsS dHeprusa. CTaHIapTHBIE YCIOBWSL.
CrannmapTHast SHTAIBIIHAS 00pa30BaHMSI BEIIECTB.

217. 3akoH ['ecca u cnenctBus u3 Hero. TeruioBoi 3PPEKT XUMUYSCKUX PeakIuil U (a30BBIX MEPEXOIOB.
Pacuér TermnoBbIX 3 PEeKTOB PU3HKO-XMMHUIECKUX MPOIIECCOB U3 CTAHIAPTHRIX TEILIOT 00pa30BaHMUS.

28. Onrpornus. TepMmommHaMudecKkasi BEpOSITHOCTh. YpaBHeHHE bonbpimana. DHTpomnus, Kak (QYHKIHSA
TEMIIEPATyphI, JaBJICHUS, 00bEMa, ()a30BOTO COCTOSIHUS BEIICCTBA, CTPOCHUS MOJIEKYJ. M3MeHeHUe 3HTPOIMUU
MIPH XUMHYECKUX U (a30BBIX MPEBPANICHUSIX.

29. Omneprus ['m60ca. YcmoBus caMONPOU3BOJIBHOTO MPOTEKAHUSI HEOOPATHMBIX XMMHYCCKUX TIPOIIECCOB.
Bnusinue Temriepatypsl.

30. Oueprus ['m60ca st 00paTUMBIX XUMUYECKHX peakimid. CBsi3b ¢ KOHCTAHTOW paBHOBECHUsS. Y PaBHECHUE
Bant-T'odda.

31. PactBoprl. Knaccudumkammst pactBopoB. TepMmoamHamuka mporiecca pacTtBopeHus. [lomsaTue
U/ICANBHOTO PACTBOPA.

32. CrocoObl BBIpAKEHHUsS COCTaBa PacTBOPOB: MaccoBas M MOJIbHAs JIOJIM; MOJISpHAs, MOJISUIbHAs W

HOpMaJIbHasl KOHLEHTpauuu. CBsi3b MEXy MOJISIPHOM KOHLIEHTpAaUEH 1 MaCCOBOM A0JEH, MEXYy MOJISUIBHOU U
MOJISIPHON KOHILIEHTPALUEH.

33. [ToHsiTHE SKBUBAJICHT, ()aKTOP IKBUBAJICHTHOCTH, SKBHUBAJICHTHOE YUCIIO, SKBUBAICHTHASI Macca, 3aKOH
sKkBUBaNIeHTOB. [IpaBuiia onpenenenust (akTopa 3KBUBAJCHTHOCTH AJISI KHCJIOT, OCHOBAaHHWH, OKCHIOB, COJIEH,
JUTSE XUMHYECKUX JIeMeHTOB. Pacder (hakTopa 3KBUBaICHTHOCTH /ISl OKCHIUTENS 1 BoccTranoBuTelns B OBP.

34. PacTBOpBI 3NEKTPONUTOB. DieKTposuTHyeckas nucconuanys. CuiibHble W Cladble 3JCKTPOJIHTHL
KonuuecTBeHHBIE XapaKTEPUCTUKU MpoLecca 3JICKTPOIUTHYECKOW IUCCOLMALMM (CTENEeHb IUCCOLMALIUH,
KOHCTaHTa AWCCOLMALNH). 3aBUCUMOCTH IPOLIECCa AUCCOLUALUHI OT TEMIIEPATYPBHI.

35. Huccoumanus Boapl. MoHHOE mpou3BeAeHUE BOAbl. BOIOpOAHBIM W THUAPOKCHIBHBIM MOKa3aTENH.
Pacuér BomopoaHoro nmokasareis (pH) pacTBOPOB CHIIBHBIX U CITA0BIX KUCIIOT U OCHOBAHHMI.

36. 3aBUCHUMOCTh CTENECHHM IUCCOLMALMKM CIA0bIX JIEKTPOJUTOB OT KOHLEHTPALUH PACTBOPOB. 3aKOH
pa3barienus OcTBayibaa (BBIBON).

37. PactBopumocts BemectB. Koapduument pacrsopumoctu. MloHHOE paBHOBECHE B CHCTEME PacTBOpP [
ocanok. [IpousBenenue pacteopumocty. MoispHasi pacTBOpUMOCTb. CBsI3b MEXKLY MOJISIPHON PACTBOPUMOCTBIO
MaJIOPACTBOPUMBIX BEIIECTB M MPOU3BEIEHHEM pPACTBOPUMOCTH. BiusHME NOCTOPOHHHX BEIIECTB Ha
PacTBOPUMOCTh. DPPEKT 00111ero noHa.

38. I'upponms coneit. CreneHb THAPOIM3a U KOHCTaHTa ruaponu3a. Pacuér BogopomHoro nokaszarens (pH)
PacTBOPOB THJIPOITU3YIONIUXCS COJIEH.
39. OOMeHHBIC peakIMi B  pacTBOpax OJJIEKTPOJIUTOB (peakiud ¢  O0pa30BaHUEM  OCaJIKOB

MaJIOPacTBOPUMBIX BEIIECTB, CIa0BbIX AJIEKTPOJUTOB, Ta30B). HampasieHue nmpoTeKkaHus peakiuii oOMeHa s
Clly4dasi, KOrga OJHOBPEMEHHO CPEOY HMCXOAHBIX BELIECTB U MPOAYKTOB PEAKLUHA HUMEIOTCS MaIOPACTBOPUMBIE
BEIIECTBA WX ClIa0ble ANIEKTPOIIHUTHL.

40. OxucnutenbHo-BoccTaHoBUTEeNbHBIE peakuun (OBP). Knaccudpukamus OBP. MexmonekynsipHbie,
BHYTPUMOJIEKYJISIPHBIE pEaKLUH, pEaKLUH JUCTIPONOpuroHupoBaHud. Okuciaurens. BoccTaHOBUTEND.
41. KonnmuratueHele CBONCTBA PacTBOPOB HEAIEKTPOIUTOB. 3akoH Payna. ®azoBas auarpamMma BOIBI.

H3menenue temmeparyp 3amMep3aHHd U KHUIEHHA BOJIHBIX pacTBOpOB. SIBIeHHE ocMoca. YpaBHeHue Banrt-
lopdpa st ocMmoTmueckoro JamieHus. M3oToHumvecknit KOIQQHUIMEHT, YUUTHIBAIOIIMN IMPOIECCHI
JMCCOLMAIMY U aCCOLMAINH YaCTHUL] B pACTBOpaXx.

42, OKBUBAJIEHT BEIIECTB B KHCJIOTHO-OCHOBHBIX U OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IpOIIECCaX.
®aKkTOp SKBUBAICHTHOCTH. DKBUBAJICHTHAS Macca. 3aKOH KBUBAJIECHTOB.

43. Kommnekcnsle coeaunenns. HomeHknaTypa KOMIUIEKCHBIX coeIuHEHNH. CTpOeHue, XUMUUYECKas CBS3b.
Jucconmanyist KOMIUIEKCHBIX coeTuHEHNH. KoHCTaHTa HECTOMKOCTH KOMITJIEKCHBIX COEIMHEHUM.

44, JucriepcHble cHCTEMBI M HX Kiaccudukaiyst (B 3aBUCUMOCTH OT COOTHOIIEHHS arperaTHOTO COCTOSHHUS
aucriepcHas ¢a3a/IucrepcuoHHasl Cpefa; XapakTepa B3aUMOACHUCTBHS TUCIEPCHOH (as3bl C AWCHEPCHOHHOM
CpeloH, CTPYKTYpPHO-MEXaHM4YeCKHX CBOHCTB). JucmepcHocTh u rerepodazHocts. CrmocoObl MOMyudeHHs
JUCTIEPCHBIX CHCTEM (METOBI JUCTIEPTUPOBAHMUS M KOJEHCAIINN)

45. KomnowpHble pacTBOpBl Kak 4YacTHBIM ciy4ail JaucrnepcHbIX cucteM. (OCOOCHHOCTH CBOKCTB
KOJUIOMIHBIX cucTteM. CTpoeHHne MuLe/ul B JHO(GOOHBIX KOJUIOMJHBIX pacTBOpax (arperar, sapo, rpaHyJia,
munena). [lpasuso [lanera — @asHca.



46. DNEKTPOKUHETHIECKHE CBONUCTBA KOJUIOUIHBIX PacTBOPOB. CTPOCHUE JBOMHOTO AJIEKTPUIECKOTO CIIOA.
IToTeHIMAaIONPEACIISIONINE HOHBI, TPOTHBOMOHBL. DJICKTPOKUHETHUECKUH (13€Ta-) MmoTeHIuaa. Diekrpodopes
1 3JIEKTPOIHI00CMOC — OOBSICHEHUE MEXaHU3Ma C TIO3UIHUH CTPOSHHS MULIEILIBL.

47. ArperaTuBHas ¥ KHHETHYECKas (CCIMMEHTAI[MOHHAS) HEYCTOMYMBOCTH KOJUIOWUIHBIX pPaCTBOPOB.
Koarymsimust 1 xoamucuenius. [lopor xoarynsum, Koaryaupylolnee AeWCTBHE 3JIEKTPOIUTOB, IPABUIO
lynsue — Iapay.

48. KectkocTb Bozibl. MeTOABI €e yCTpaHeHUs..

IIpumepHbIe 3a1a41, BKJIIOYEHHbIE B IK3aMEeHALIMOHHbIE OMJIeThI

1. 3agaun Ha OCHOBHBIE 3aKOHBI XUMUH (pacueT 10 CTEXHOMETPHH, Ta30BbIE 3aKOHBI).

2. Hanucanue >neKTpoHHBIX (hopMyI drieMeHToB [lepnoanueckol CHCTEMBI.

3. Onpenenenne KOHPUTYpAIHiA TPOCTEHIITNK MOJIEKYJI, ONIPEIeICHNE TIOISPHOCTH CBSI3€H B MOJIEKYJIE.

4. 3apaun Ha IPUTOTOBIICHUE PACTBOPOB (C MCIOIH30BAaHUEM MOHSATHI MPOLIEHTHOM, MOJIIPHOI U HOPMaIbHON
KOHIICHTPAIIHiA).

5. 3amaun Ha BRIYHCIICHUE TETUTOBBIX A(h()EKTOB pEaKITHiA.

6. 3amaun 10 KHHETUKE PEaKITNi, CBI3aHHBIE C MCIIOIL30BaHUEM 3aKOHA JIeHCTBUA Mace, ipaBmiia BaaT - 'og-
da.

7. 3agaum Mo paBHOBECHUIO peakiyii (onpeaeeHne KOHCTaHT PaBHOBECHSI, pacyeT PaBHOBECHBIX KOHIIEHTpa-
ruit). Cmenierne paBaoBecus. [Ipuramumn Jle-IaTenbe.

8. Hanncanue peakuuii ruiposinza U ONpeaesieHue Cpeibl pacTBoOpa.

9. Hanncanue OKUCIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKIIUI TI0 METOIY TIOTypeaKITHil.

10. Harucanue GpopMyItbl MALIEKILTBI

Tunossble 3K3aMeHAIMOHHBIE 32/1aYH
1.Hammucats cxemy rugpommsa u onpenenuts pH 0,1M pacteopa K3PO,, eciu u3BecTHO, 9To 1) THA-
POJIM3 MPOTEKaeT IO MEPBOM CTyNeHH; 2) KOHCTaHThl AMCCOUManuu OpTohochOpHON KUCIOTHI IO
TEpBOIf, BTOPOIl I TPETheH CTYIEHsAM COOTBETCTBEHHO paBHbl K, =791 1107 Kp=11110"; K;5=4,5 110’
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2.Paccuutate PH 2 %-noro pactBopa NaNO, (motHOCTS pacTBopa 1,02 r/mi).
3. Hamucats cxemy ruaponusa KF. Beruncnute konctanty ruaponusa KF. Onpenenuts creneHs ruf-
posm3a stoit comu B 0,01M pacteope u pH pactsopa, ecin K, (HF) = 6,6 110,
4. Inst pactBopenus 1,16 T PbJ, motpe6oBanocs 2 1 Bogsl. Haiitu 1P PbJ,.
5.PacTBOpHMOCTB KapGomara cepedpa Ag,CO; B Boge mpu 25°C pasna 1,16 MkMonb/1. OIpeennTh Tpon3Be-
JIEHHE PaCTBOPUMOCTH 3TOM COJIH B BOJE.
6.BBISICHUTD, MOXKHO JIM TOTHOCTBIO pacTBOpUTh 7 T ZN(OH), B 1 11 BOABI Ipu KOMHATHOM TeMIlepaType, eciu
M3BECTHO, YTO MPOM3BEICHHE PACTBOPMMOCTH IMAPOKCHIA LIMHKA MPH 9Toil Temmeparype pasHo 101107, Us-
MeHeHHeM 00bEMa pacTBopa npu pactBoperun Zn(OH), npeneOpeysb.
7.0mnpenenuts crenenb quccormanuu ykcycHoit kucnotsl (CH;COOH) B 0,1M pactBope, eciy KOH-
cranrta qucconuaiun CH3;COOH paBHa 1,81 10°,
8.CpaBuuth pH 1M pactBopoB ykcycHou kuciioTel (CH3;COOH) u consnoit xucnoter (HCI).
K,(CH;COOH)= 1,8 10, PaccumTaTh CTENEHb AUCCOLMAIIIN YKCYCHOU KHUCTIOTBI.
9. Kakyro maccy ruapokcuaa HaTpus He00X0AUMO pacTBOPUTH B 3 J1 BOJIbI, YTOObI pH mosyueHHOro pacTBopa
crai paseH 117
10. KoncranTa necroitkocti nona [Ag(CN),]" cocrasmsier 1,4 - 10%°. BoIaucanTh KOHIIGHTPAIHMIO HOHOB Cepe-
6pa B 0,05M pactBope K[Ag(CN);], conepxarmiem, kpome Toro, 0,01 monss KCN B nmutpe pactBopa.
11. Koncrauta necroiikoctn nona [Cd(CN),]* cocrasmser 7,8 - 10™°. Borauciuts KOHLEHTPALHIO UOHOB Kaj-
mus B 0,1 M- pactBope K;[Cd(CN),], cogepxkamiem B uzdbitke 0,1 mosst KCN B iutpe pactBopa.
12.Bo cKOIBKO pa3 YMEHBITUTCS CKOpocTh peakmuu 2A(T)+B(T) | C(T) mpu yMEHBIICHHH TTapIAaILHOTO JaBJie-
HUS BCEX BEIIECTB B CHCTEME B TPU Pa3a M OJHOBPEMEHHOM IOHIDKEHHMH TeMIepaTypsl cucTembl Ha 30°C?
TemnepaTypHblii K03 PHULMEHT CKOPOCTH peakuuu [1=2.
13.Berunciute TemMreparypHbIii KOOQQUIMEHT U SHEPTHIO aKTUBAIIMA XUMHUYECKON PEeakIvu, eciv KOHCTaHTa
ckopoct 91oit peakuuu mpu 120°C pasra 5,881 110, a mpu 170°C pasna 6,7/ 1107
14. Bo CKOJIBKO pa3 yBEIHUMTCS CKOPOCTh peakiuu, mpoTekaomeii mpu 298°K, eciu B pesysbTaTe HCIOIb30-
BaHUsI KaTAJIM3aTOPa yJaloCh YMEHBIITUTh YHEPTUIO akTUBauu Ha 4 kJIx/Momb?
15.MeTtomom momypeakuuii coctaButh ypaBHeHne OBP, ykazaTh OKMCIHTENh W BOCCTAHOBHTENhL. PaccunTaTh
OMIC, snepruto I'ud06ca, cenats BEIBOA O HANpaBJICHUH MIPOTEKAHUS IPU CTAHAAPTHBIX YCIOBUSX XUMHYECKOH
peaximu

H28+ KMnO4+stO4 S+ Mn SO4+....
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16. MeronoM nonypeakiuii coctaButh ypaBHeHue OBP, yka3aTh okuciauTelnb U BOCCTaHOBUTENb. Paccunurtath
OJ1C, snepruto ['nb6ca, cmenaTs BEIBOA O HAPABICHUH MMPOTEKAHUS MPU CTAHAAPTHBIX YCIOBUSIX XUMHICCKON
peakuuu
Al + NaOH + H,O ] Na3[A1(OH)5] + H,
17. MetonoM monypeaknuid cocTaBuTh ypaBHeHne OBP, yka3aTh OkuciuTenb u BoccTaHOBHTENb.PaccunraTh
O/1C, suepruro ['m66ca, caenaTs BEIBOJ O HAPABICHUU MIPOTEKAHUS MPH CTAHAAPTHBIX YCIOBHUAX XHMHYECKOU
peaxkuun
KJ+K2Cf207+stO4 J2+CI‘3++. ..
18. Beluncinuth u3MeHeHue suepruu ' mboca B peakiuu auMepusaiun guokcuaa azota 2NOy(r) [ NoOy(T) npu
CTaHJapTHOH Temmeparype. CaenaTh BBIBOJ O HAlpaBICHUM MPOTEKAaHUsS MpoOLEcca, OMPEACTUTh KOHCTaHTY
paBHOBECHS PEAKINH AUMEPU3ALIH.
19.Kakoe konn4aecTBO Teria BeiaenuTcs npu cropanuu 8 T CHympu P=1 atm u T=25°C.
20. IIpu HexoTopoil Temneparype paBHoBecue B cucteme 2NO; [ 12NO+0O, ycTaHOBUIIOCH MPU KOHILIEHTPAIHIX
[NO]=0.4 monw/m, [NO,]=0.2 mons/n, [O,]=0.1 Monb/a. HaliTh KOHCTaHTY paBHOBECHS W MCXOJHYIO KOHIICH-
tpammio NO,, eciii UCXOJHAas KOHIIEHTpaus KUCIopoaa paBHa Hymo. Kakue ycnoBus OyayT cmocoOCTBOBAThH
CMEIIECHUIO PAaBHOBECHS B CTOPOHY oOpazoBanus NO, eciu mpsiMast peaxiis SHI0TepMUAYIecKasl.
21. B xakyto cropony mpotekaeT peakuust Ny +3H,q) «>2NH;) B cTanaapTHbIx ycnoBusx? Uemy paBHa KOH-
CTaHTa paBHOBECHS JaHHOU peakiuu?
22. CocraBuTh (HOpMYyIIBI MHUIENT OOpa3oBaHHBIX a) MoOaBieHHWEM (IO KaruisiM) pacTBOpa XJopuaa Oapus
(BaCl,) x pactBopy cynbhara natpus (Na,SO,4), HaxoasamemMycst B U30BITKE; a) Jo0aBieHreM (110 KaIuisiM) pac-
TBOpa cynbdarta Hatpus Na,SO,4 x pactBopy xmnopuaa 6apus (BaCl,), naxomsamemycst B m30biTke. OOBSICHUTE
paziuyue B 3HaKaX 3apsaoB TPaHyl.
IIpumepsbl 3K3aMeHALMOHHBIX OMJIETOB

SK3AMEHAIIMOHHBIN BUJIET Ne 1.
1.CoctaB aroma. DlIeMEHTapHbIE YacCTHULbl. XAPAKTEPUCTUKA BIIEKTPOHA, MPOTOHA, HEUTPOHA. XUMUYECKUI
anemeHT. M3otombl. MoHBl. OCHOBBI aTOMHO-MOJIEKYJISIpHOTO y4yeHHMs. Macca aTOMOB. ATOMHas €JUHMIIA
Macchl. [loHsATHe KoInyecTBa BelecTBa, MOJb.
2.CKopoCTh XUMHYECKOH peaknuu. 3aKOH JeHCTBHUS MaccC TSl HEOOPATUMBIX peakiinii. MexaHu3M XUMAYeCKUX
MIPOLIECCOB. DIeMeHTapHas peakiuusa. MoJIeKyIIpHOCTh PeaKIiH, TOPSA0K XUMUYECKONH PeaKIHH.
3. dns pacreopenus 1,16 r Pbl, morpedoBanocs 2 i1 Boasl. Hatitu [P PbJ,.

SK3AMEHAIIMOHHbIN BUJIET Ne 2.
1.Ctpoenne atoma. SnepHad monens aroMa. KBaHTOBO-MEXaHMUECKOE OMHCAHUE CTPOEHUsS aroma. Kopmycky-
JSIPHO-BOJIHOBOH nyanu3M. OpOurains.
2. Jluccormarus Bonbel. loHHOE TIpou3BeieHne BOABI. BomopoaHbIN M THAPOKCHUIBHBINA MTOKazaTtenu. Pacuér Bo-
nopoaHoro nokasarens (pH) pacTBOPOB CUIIBHBIX U CIA0BIX KUCIOT U OCHOBaHUH.
3.MeTtogoM mosypeakuuil coctaBuTh ypaBHeHHe OBP, yka3aTh OKHCIAMTENs M BOCCTaHOBUTENL. PaccumTaTh
3.1.C., 3Hepruro ['m60ca, caenars BBIBOJ O HANPABICHUU MPOTEKAHUS XUM. PEAKIINU:

H28+ KMnO4+stO4 S+ Mn SO4+.

0) KpUTEepUN OLIECHNBAHUS KOMIIeTeHI Ml (pPe3yJIbTATOB)

OTBeT O1eHNBAETCA 10 CIETYIOIINUM KPUTEPHUSIM:

e  [IpaBUIbHOCTD, IOJHOTA, JOTHYHOCTD TOCTPOEHUS OTBETA;

e  VYMeHHE ONepUpOBaTh CHEIHUANTBHBIMU TEPMUHAMU;

e  VYMeHHE BBIBECTH MAaTEMaTHYECKHE COOTHOLLIECHHUSI B COOTBETCTBUH C TEOPETHUECKUM MAaTEPUAIIOM;
e  lcnonp3oBaHME B OTBETE AONOJHUTEIBLHOIO MaTeEpHaa;

e  YMeHHe WUTIOCTPHPOBATHh TEOPETHUECKUE TTOI0KEHUS IPAKTHYECKUM MAaTEPHATIOM.

B) OIMMCAHHE ITKAJBbI ONCHUBAHUSA

B ocHoBe mporneaypsl onpeaeieHus ypoBHsI COPMHPOBAHHOCTH KOMITETCHLUH JIEXKHUT OallTbHO-pPEHTHHTOBAs
OIIeHKa 3HAHW{, YMEHH, HABBIKOB (MJIN) OMBITA AEATEIbHOCTH CTYIEHTOB.

YpoBHu ycBoeHusi Ma- | KoHkpeTHble qeiicTBHSA

TepuaJia u cGopMHpPO- | CTYAEHTOB, CBUIETEeIbCTBYIOLIME
BAHHOCTH CNOCO00B 0 TOCTHKEHUHU JAHHOT0 YPOBHA
AesiTeTbHOCTH




IepBbIii Pe3ynbTaThl 00ydeHUs: CTYyIEHTOB CBUAETEIBCTBYIOT 00 YCBOSHHM UMH HEKOTO-
MeHbIIe 60 0aJ110B PBIX 3JIEMEHTapHBIX 3HAHUH OCHOBHBIX BOINPOCOB MO AUCIHUILIIMHE. JlomyllleHHbIE
HeynorjieTBOPpUTEIbHO | OIIMOKA W HETOYHOCTH TMOKA3BIBAIOT, YTO CTYJAEHTHI HE OBIIAJENM HEOOXOAMMOM
CHUCTEMOM 3HAHUW MO JUCIUILIHHE.

Bropoii JlocTUTHYTBIN ypOBEHB OLIGHKU Pe3yJbTaTOB OOYYEHUs OKA3hIBACT, YTO CTYACH-
ot 61 10 74 6a/10B ThI 00JIaAI0T HEOOXOIUMOI CHCTEMOM 3HAaHUH U BIAIEI0T HEKOTOPbIMU YMEHUS-
Y0B1€TBOPUTEIBHO MU 10 Aucuuriuae. CTyAeHThl crocoOHBI MOHUMAaTh U HHTEPIPETHPOBATH OCBO-

EHHYI0 MH()OPMAIIUIO, YTO SIBJIICTCS OCHOBOW yCIIEUTHOTO (DOPMUPOBAHUS YMEHUH
W HAaBBIKOB JIJISl PEHICHUS MPAKTHKO-OPUECHTHPOBAHHBIX 3a/1a4: BOCIPOU3BOJISAT
TEPMUHBI, KOHKPETHBIE (aKThI, METObI U MPOIEAYPbI, OCHOBHBIC MOHSATHSI, Mpa-
BUJIA ¥ TIPUHITUIIBL; MPOBOJIAT TMPOCTEUIIINE PACUETHI, BBIMOJHSIOT 3a/1aHUs 110 00-
pasity (WIr 0 WHCTPYKITHH).

Tpernii CryneHThl IPOIEMOHCTPUPOBAIN PE3YJIBTAThl HA YPOBHE OCO3HAHHOIO BIIAJCHUS
ot 75 1o 90 6ass10B y4eOHBIM MaTepuaioM M y4eOHBIMH yYMEHHSIMU, HaBBIKAMH M CIIOCOOaMHU jes-
Xopoio TENBHOCTH MO aucuuiuinHe. CTyAEHTBl CIOCOOHBI aHAIW3UPOBATh, MPOBOAUTH

cpaBHeHHE W O0OCHOBaHWME BBIOOpAa METOIOB pEIICHUS 3aJaHWil B TPaKTHUKO-
OpMEHTHPOBAHHBIX CUTYaIlUsIX, & UMEHHO: OOBSCHSET (PaKThl, MpaBuiIa, MPHUHIIU-
TbI;, IPEOOpa3yeT CIIOBECHBIN MaTepual B MATEMaTUYCCKUE BBIPAXKCHUS; MPEATIO-
JIOKUTENFHO OIMCHIBACT OYIYIIHE TOCIENCTBUS, BBITEKAIONINE W3 HMEIONTUXCS
JTAHHBIX;, YCTaHABIMBAET B3aMMOCBSI3U MEXKy COCTaBOM, CTPOCHHEM M CBOMCTBa-
MU XUMHYECKHX BEIIECTB; MPOBOJUTH PACUYETHI MO XMMUYCCKUM (opMyliaM u
YPaBHEHUSIM; CAMOCTOSITEIILHO MPOBOIUT XUMUUICCKUN SKCIIEPUMEHT 110 HHCTPYK-
MU WK 110 YKA3aHUIO MPETOoaBaTells U OMUCHIBAET €r0 Pe3yNbTaThl. IPUMEHSET
3aKOHBI, TCOPUU B KOHKPETHBIX MPAKTUYECKUX CUTYAIUSIX; UCTIONB3YET MOHATUS U
MIPUHIIMIIBI B HOBBIX CUTYaIUsAX.

YeT1BepThlii CryneHT cmocoOeH HCIOJIb30BaTh CBEACHUS U3 PA3IMYHBIX HCTOYHHUKOB IS
ot 91 10 100 6am10B YCHEHIHOTO0 MCCIENOBAaHUS M IIOMCKA PEIIEHUS B HECTAHJAPTHBIX IMPAKTHKO-
OTanvHo OpPUCHTUPOBAHHBIX CUTYAlUSAX: OPUCHTUPYETCS B TIOTOKE XUMHUYECKOH WHOpMa-

UM, ONpeeNsieT UCTOYHUKH HEOOX0IUMON HH(POPMAIUH, CIIOCOOCH aHaIU3UPO-
BaTh €e; MpeajaraeT IlaH NPoBeIeHHs SKCIIEPUMEHTa WK APYTUX JeHCTBUI; CO-
CTaBIISIET CXEMBI 3aJ]aul, OLIEHUBAET JIOTUKY IOCTPOEHUS TEKCTa; OLEHUBAET CO-
OTBETCTBHE BHIBOJIOB MMEIOUIUMCS JAHHBIM; TUIAHUPYET U OCYILECTBISIET XUMHU-
YECKHH IKCIIEPUMEHT.

Jonyck K 3K3aMeHy IO JMCHUIUIMHE B COOTBeTCTBUM C mnpuHsatol B MATD HUAY MUDU Gamnbho-
PEUTHHIOBOIM CHCTEMOW OIIEHKH 3HAHWH CTYIEHTOB OCYIIECTBISCTCS MPH KOJIMYECTBE HAOPAHHBIX CTYJICHTOM
Oonee 35 OayIoB 3a ceMecTp MPH YCIOBUH BEHITIOIHEHHS BCEX MPEIyCMOTPEHHBIX yUeOHOH TPOrpaMMoii BHIOB
y4eOHO! AeSITeThHOCTH.

3a ceMecTp CTyJIEHT MOXeT HaOpath oT 35 1o 60 6amIoB.

MuHuMaabHBIH 0aut 3a 0TBET Ha dk3aMeHe — 20, MakcuMalIbHbIH — 40.

OO6mmas (uToroBas O MPOMEXYTOYHOMY KOHTPOJIIO) OIIEHKA OMPEENIeTCsl I0 CYMMapHOMY KOJHYECTBY Oaj-
JIOB TIOJTYYCHHBIX CTYJECHTOM B XO7I€ TEKYIIIECH B ceMeCTpe yueOHOM AESITENEHOCTH U Pe3yIbTaTOB IPOMEKYTOY-
HOW aTTecTaluy (3K3aMEHa) U BBITJISIUT CIICAYIOLIUM 00pa3oM:

60 — 74 6anna — «Y JOBIETBOPUTEIHHOY;

75 — 89 0aIoB — «XOPOILIOY;

90 — 100 6aI0B — KOTIUTHOY.

Ha sk3ameHe cTaBUTCS OliCHKA B 3aBUCHMOCTH OT:

OT1in4HO Ortset onenuBaercs Ha «OTIMYHO TIPH:
36 — 40 6ana0B ®  [IPaBUIHHOM, IIOJHOM U JIOTHYHO TIOCTPOSHHOM OTBETE Ha BCE BOTIPO-
ChI OMJIeTa;

L4 YMCHHHU ONICPUPOBAHUSA CICHUAIBHBIMA TCPMUHAMMU,
L4 HCIIOJIb30BaHNWU B OTBETEC AOIIOJIHUTCIIBHOI'O MaTE€puaa,
L4 YMCHHNHU WLTIOCTPUPOBATE TCOPETUYCCKUEC MTOJIOKECHUSA MTPAKTUICCKUM

MaTepraiom;
® [IpU PELICHMH SK3aMEHALMOHHOH 3a1a4H (3 BOIpPOC IK3aMEHAIMOHHO-
ro Ouiera)
Xopowo OTBeT orjeHnBaeTCs Ha «XOpOIIo» MPH:
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30 — 35 6anoB ® TMPaBUIBHOM, ITOJIHOM H JIOTHYHO MMOCTPOCHHOM OTBETE, HO UMCIOTCS
HerpyObIe OIMOKY ¥ HETOYHOCTH;

® YMEHUH ONEPUPOBAHUSI CIICIIUATEHBIMU TEPMUHAMHU, HO BO3MOXHBI
3aTpyJAHEHHS B UCIIOJL30BAHUY MPAKTHICCKOTO MaTepHrana;

®  YMEHUH WLTIOCTPUPOBATH TEOPETHUCCKHE TIOIOKEHHS TPAKTUICCKUM
MaTepHaIoM, HO MIPU 3TOM JIETAF0TCS HE BIIOJHE 3aKOHYCHHBIC BBIBO-
Il WIIK 00OOIIEHH;

® IIpH PENICHUH PK3aMEHAIIMOHHOM 3a/1a4H C OIMMOKAMHU.

Y10B1€TBOPHUTEILHO OTBeT OlICHUBAETCS Ha «Y IOBJICTBOPUTEILHOY IIPH:
20 — 29 6a10B e  CXEMaTHYHOM, HEIIOJIHOM OTBETE;
® HEyMEHHHU OTNEPUPOBATH CIICIIUATBLHBIMUA TEPMHUHAMH WIH UX HE3HA-
HUWY;

® C 0/IHOM rpy0Oo¥ omuoKoi
e HEYMEHHH MPUBOJUTH MPUMEPHI TPAKTHUECKOTO MCIIOTh30BAHHUS
HAYYHBIX 3HAHUH, C TPYOBIMU ONIMOKAMK B PEIICHHON 9K3aMEHAIINOH-

HOH 3a7a4e.
HeynosierBoputeabHo | OTBeT oueHuBaercs Kak «HeynoBieTBOpUTEIEHOY» MIPH:
Memnee 20 6an10B ® OTBETE Ha BCE BOMPOCH OMIIeTa C TPpyOBIME OIIMOKAMU;

e HEYMEHMH OIEPUPOBATh CIELUATBLHON TEPMUHOJIOTHEH;

® HEYMEHHMHU NPUBOJUTH IPUMEPHI NPAKTHYECKOTO HCIIOIb30BAHUS
Hay4YHbIX 3HAHUII;

e  HepelIeHHOH PK3aMEHAlMOHHOM 3a1aye.

HpI/I HCYILOBHCTBOPHTGJIBHOP'I OIICHKC Ha 3K3aMCHEC, HE3aBUCHUMO OT IMOJIYUCHHBIX B CEMCCTPC 63JIJIOB, BBICTAaB-
nsieTcst uTorosas oleHka «HeynosieTBopurenbHO». B 3TOM cilydae cTyJeHT UMeeT IIpaBo Ha Iepeciady dK3a-
MEHa B COOTBETCTBUE C MPOLEAYPOU, MPEAYCMOTPEHHOHN MOJIOKEHUEM O MPOMEXYTOUHOU arrectauuu MATI
HUAY MUDU.

6.2.2. 3auem (1 cemecmp).
a) THUIOBBIC 33aHusl (BOIPOCHI) - 0Opaselr:

3aueTr poBoauTCS B (hOpMe BEITIOTHEHHS 3a4€THOTO 3a/aHus. Ha BBITONHEHNE 3a4€THOTO 3aJaHUs CTYICHTY
MpemocTapisieTcss 2 akageMudeckux dYaca. llocie BBIMONHEHWS 3a4eTHOW pPa0OTHI CTYIASHT 3allUIacT ee
MPETIOIaBaTeN 0 B YCTHON (popMe, OTBEUasi Ha BOIIPOCHI IIPEIOIaBaTEIIs [0 TEOPETHUSCKUM paznenam 1 — 4.

3aueTrHas padora Ne 1.
1
1) Hammcatp smexktpoHHBIE (POPMYIBI aTOMOB C 3apsaamu siiep 15; 60 cTporo B mopsake 3aroTHEHUS DJIeK-
TPOHHBIX OPOUTATICH.
Ipumep oteera: Co?’ - 15°25°2p°3s°3p®4s”3d’
2) K kakoMy Tuiry 3meMeHToB (s, p, d, f) oTHOCsITCS aTOMEI ¢ 3apsiaamu siaep 15;60;507?
Ipumep otsera: Co®’ — d.
3) Onmcath MONOKEHUE B IEPUOANIECCKON CHCTEME DJIEMEHTOB aTOMOB ¢ 3apsaamu siaep 15;56;50.
Ipumep orsera: Co®’ — 8 rpyma, moGouHas MOArPyYIIIA.
4) Yka3aTh 3HAYEHHs BCEX KBAHTOBBIX UMCEN IS IMOCIEIHEro dleKkTpoHa atoma P™ (N — riasHoe, | - op6u-
TaJbHOE, M| - MATHUTHOE, Mg — CITHHOBOE KBAHTOBBIE YKCIIA).
IIpumep otBera: Ti?® - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBoactBysick Ilepmoamueckoil cuCTeMOM, YCTaHOBHTE MOPSAKOBbIE HOMEpa M Ha3BaHMS JJIEMEHTOB,
HEHTPaJILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIIEYIOIIHE dJICKTPOHHBIE (POPMYIIBI
1- 15°25%2p°3s%3p®4s?3d'%4p°®55%4d 5p°6s°4f*  u
2 - 15%25°2p°3s%3p°45°3d"%4p®55°4d 5 p®6s%4f 50 °6p°7s°
IIpumep otBera: No23 - BaHaAMIA.
2
1. Kak uzMeHuTCs ckopocTh npsiMoit peakiuu No(r) + 3H(T) [ 2 NH; ecnu a) yBenmu4uTh 1aBlieHUE B CUCTEME B
2 pa3a; 0) yMEHBIIUTH 00bEM B 2 pa3a; B) yBEIMUYUTH KOHLEHTpauuio N, B 3 paza?
2. TIpu 20°C peakiusi pOTEKAET 3a 2 MHUHYTHL. 3a CKOJBKO BPEMEHH OYJET MPOTEKAaTh Ta PEakIus, a) Mph
40°C, 6) npu 10°C? TemmneparypHblit KOIPDHHUIMEHT CKOPOCTH PEAKIHU PaBEeH 2.



3. OnuH xaTanu3aTop cHIKaet sHepruto aktuBauuu npu 300 K wa 10 k/Ix/Mons, a npyroit -Ha 30 k/[k/Mo1b.
Kakoit karanuzatop s dexruBHee? OTBET 000CHOBATH PACUSTOM OTHOILICHHUS CKOPOCTEH PeaKIuil MPU UCIIOIb-
30BaHHMHU TOTO MJIM MHOTO KaTaiau3aropa.
4. Peakuys MeXIy Ta3000pa3HbIMH BeliecTBaMu A U B BoIpaxkaetcs ypaBHenueM A + B [ C. HavanabHbIe KOH-
LEHTpPALMK BellecTB cocTapisitoT [0y = 0,05 monws/1 u [1Bl]y = 0,05 monw/n1. Ilo ncredyeHUN HEKOTOPOTO
BpPEMEHH KOHLCHTpauusi BEIIECTB yMEHbIIMJIach BaBoe. ONpenenuTb, Kak HEOOXOAMMO H3MEHHUTh TEM-
nepaTypy, 4YToObl CKOPOCTh PeaklWH CcTajla paBHOW MEpBOHAYAIBHON CKOPOCTH, €CIH, a) TeMIIEPaTypHBIA KO-
s punmeHT peaknuu paBeH 3.
3
1. PactBopumocts CaCO;3 ipu 350/C paBHa 6.9 [ 10”°. BerauciuTh ITp (CaCOs).
2. K 50 mi 0,001 M pactBopa HC1 no6aBunm 450 M 0,0001 M- pactBopa AgNOj3. Brimazger iam ocanok XJjo-
puna cepebpa? [TP(AgCl)=1,80110".
3. Hamucatb B MOHHO-MOJNIEKYIISPHON OpMe ypaBHEHHsSI peaKLInii:

a) HNO, + NH,OH [1.... ©6) CH;COOH + NH,OH (...

B) Fe(OH);+ HNO; (... 1) HCl + Ba(OH); [I... ) NaClO + HNO; [ ...
4. Beraucnuts pH cnepyrommx pactBopos aiekTponutos: a) 0,02M NH,OH; 6) 0,1M HCL
5. Crenens auccounanuu cnaboit oqHoocHoBHOU KucnoThl B 0,2 H pactBope paBHa 0,03. Beruucnuts 3HaueHUS
[H*], [OH] u pOH ans 3TOro pactsopa.
4
1. Hammucats cxemy ruaposuza u onpenenuts pH 0,1M pactBopa K3PO,, eciu uzBectHo, uto 1) ruaponus mpo-
TEKaeT Mo NEePBOH CTYIEHH; 2) KOHCTAHTHI JUCCOIMAH OpTO(hocHOPHON KHCIOTHI 110 MIEPBOM, BTOPOH U Tpe-
ThEH CTYIEHSIM COOTBETCTBEHHO PABHBI Kﬂl=7,9><10'3; Kﬂz=1><10'7? Kﬂ3=4,5><10'12’?
2. Hammcats cxeMy rugponusa u Beraucants pH 1M pactBopa NaF, ecitu K (HF)=6,6x10™.
5

1. Bsruucauts Maccy 1 M° N, mpu 10°C u masnennu 102.9 xIla (772 MM pT. CT.).

2. KakoBa coBpeMeHHas GopMyIHpOBKa NMepruoiueckoro 3akoHa? YeMy paBeH 3aps sapa | YUCIo JICK-
TPOHOB B aTOMaX CJIEIYIOIINX JIEMEHTOB: YIIIepo/, cepa, Melib, bapuii, cepedpo.

Hanucath ypaBHEHHS peakiuii, TOKa3bIBAOIINX KHUCIOTHBIC cBOMcTBa SeO,, SO3, MNn,05, P,Os, CrO;.
4 Hamnucats ypaBHEHHE XUMUYECKON PeakIluK MOIydeHust HepacTBopuMoro ruapokcuaa Fe(OH);,

5. Hammucath ypaBHEeHUSI XUMUYECKIX PEAKINi, TIOKA3bIBAIOIINX aM()OTEepHOCTh Be(OH), .

6 Cu— CuO— CuCl,—» Cu(OH),—~» CuOHNO3;— Cu(NO,),

w

6) OneHnBaeTcs yCIEeUTHOCTh BHITTOTHEHHS HHANBUAYAIBHOTO 3a/1aHUS 110 CIEAYIOUTUM KPUTEPUAM:
MIPABUJIBHO BBICTPOEHHAS JIOTHUYECKAs! MOCIIE0BATENBHOCTD P PEIICHNH 331a4H;

OTCYTCTBHE OLIMOOK ITPH UCIIOJIb30BAHUN TEOPETUIECKUX COOTHOLLICHUN NP PELLICHNH 3a/1a4;

MPaBUIIBHO UCTIONB3YETCs PAa3MEPHOCTh (PH3MUYECKHX BEIIHMUHH;

MOJTHOTA U JIOTHYHOCTH U3JI0’KEHUS TPEICTABIICHHOTO PEIIeHN 3a1a4u;

CHOCOOHOCTD PELINTh aHATOTUYHYIO (HO OoJiee MPOCTyIo 3a/1auy), MPeIUIOKEHHYIO IPerogaBaTeNieM Py 3alliu-
T€ 3aUETHOTO 33J]aHUs B €0 PUCYTCTBUH, JTHOO CIIOCOOHOCTH BHIBECTH MUCIIOJIb30BAHHBIC B 33/1a4€ COOTHOIIIE-
HUSL.

B) OITMCaHUE IITKAIBI OICHUBAHMS:

MaxkcumalibHbIi 0ali1 3a 3aueTHoe 3a1anue — 35. Kax il MpaBUIIbHO BBITIOJIHEHHBIN OJIOK 3a1aHuii (5 OJI0KOB
3a/1aHuil) orleHnBaeTCs B 7 0ayUIOB, B 5 0aJNIOB OIEHMBAETCS 3al[UTa CTYJEHTOM pa0oTHI mperoaaBartento. [Ipu
3TOM JIOJDKHO OBITH BBITTOJIHEHO He MeHee 60% 3aJaHnii Ka)KI0ro OJI0Ka 3a9€THOTO 3aaHMs.

0) KpUTEpUU OLEHNBAHUA KOMIETEeHIUii (Pe3yJbTaTOB)

OTBeT CTyEHTa Ha 3a4€Te OLIEHUBAETCS MO CIEIYIOUUM KPUTEPUSIM:

YcrnenHo BRIMTOTHEHHOE 3a9€THOE 3a/JaHHeE.

IIpaBUIEHOCTB, MTOTHOTA, JIOTHIHOCTEH TIOCTPOCHHSI OTBETA;

YMeHne onepupoBaTh CIEITUATHHBIMA TEPMUHAMUY;

‘YMeHne BHIBECTH MaTEMaTHIECKIE COOTHOIICHHS B COOTBETCTBUH C TEOPETHICCKIM MaTEpUaIOM;
Hcrnonp30BaHue B OTBETE JOMOJIHUTENIFHOTO MaTepraa;

YMeHHe WUTFOCTPUPOBATH TEOPETUICCKIE MTOJIOKEHUS TPAKTUISCKAM MaTEPHAIIOM.

B) OINMCAHHE ITKAJBbI ONCHUBAHUSA
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B ocHoBe npoucaypnl OnpeaACJICHUA YPOBHA C(i)OpMI/IpOBaHHOCTI/I KOMHGTGHL{I/Iﬁ JIC)KHUT 63JIHBHO-pCI>'ITHHFOBa$I

OIICHKA 3HAHWUW, YMEHU, HABBIKOB (MJIN) OTBITA AEATEIbHOCTH CTYIEHTOB.

YpoBHM ycBoeHNS
MaTepuaJia u
chopMUPOBAHHOCTH
croco0oB JesiTeJIb-
HOCTH

KonkpertHbie neiictBust
CTY/IEHTOB, CBU/I€TeIbCTBYIOLIHE
0 TOCTHKEHHUH TAHHOT0 YPOBHA

IepBbrii Pesynprarel 00ydeHUs! CTyIEHTOB CBUAETEIBCTBYIOT 00 YCBOSHHH UMH HEKOTO-

MeHbIIe 60 0a1JI0B | PBIX JIEMEHTAPHBIX 3HAHUI OCHOBHBIX BOIPOCOB MO AUCHUIUIMHE. J[OMyIIeHHbIE

He3aureno OIMMOKY Y HETOYHOCTH TOKAa3bIBAIOT, YTO CTYJCHTHI HE OBIAJCIH HEOOXOIUMOM
CHCTEMOM 3HAHWH MO AUCITUILIMHE.

Bropoii JocTUTHYTHIH YpOBEHB OIEHKH PEe3yJIhTAaTOB O0yUYEeHHs MTOKA3bIBAET, YTO CTYACH-

ot 61 no 74 6an10B
3auTeHo

THI 00JIaIAI0T HEOOXOTUMOM CHCTEMON 3HaHUH M BIAJCIOT HEKOTOPHIMUA YMCHUSI-
MU 110 Aucuuriuae. CTyIeHTbl crocoOHBI MOHUMAaTh U HHTEPIPETHPOBATH OCBO-
SHHYI0 HH(OPMAIUIO, YTO SBIISETCS OCHOBOH yCHENTHOTo ()OPMUPOBAHHS YMEHUIH
U HaBBIKOB JUIA PEIICHUS MPAKTHKO-OPHEHTHPOBAHHBIX 3a/1ad: BOCIIPOM3BOMSAT
TEPMHUHBI, KOHKpPETHBIE (PAaKThI, METOABI U MPOLEAYPbl, OCHOBHbIC MOHATHSI, Mpa-
BUJIA ¥ TIPHHIIMIIB]; IPOBOJIAT MPOCTEHIIIME PACUESThI; BBITOIHSIIOT 33aJaHus 110 00-
pasity (W1 0 HHCTPYKITHH).

Tperuit
ot 75 10 90 6a110B
3auTeHo

CTyneHThl TPOAEMOHCTPUPOBAIN PE3YJIbTaThl HA YPOBHE OCO3HAHHOIO BIIAJICHUA
yueOHBIM MaTepUaioM U y4eOHBIMH yYMEHHSIMU, HaBBIKAMH M CIIOCOOaMU Jes-
TEJBHOCTH 1O aucuuiuinHe. CTyAEHTHl CIOCOOHBI aHAIM3UPOBaTh, HNPOBOAUTH
CpaBHEHHE W OOOCHOBaHHME BbIOOpa METOJOB PELICHUS 3aAaHUIl B MPaKTHKO-
OpPUCHTUPOBAHHBIX CUTYAIHSX, & UMCHHO: OOBSICHACT (aKThl, MpaBUiIa, IPUHIIN-
IIBI; IpeoOpa3yeT CIOBECHBI MaTepuall B MaTeMaTHYECKHUE BBIPAKECHUS; MPEIIIO-
JIOXKHUTEJIBHO OMMCBHIBAET OyIyIIHe MOCIEACTBHS, BBITEKAIOIINE W3 HMMEIOLINXCS
JTAHHBIX; YCTaHABIMBAEeT B3aUMOCBSI3U MEXIY COCTaBOM, CTPOCHHEM M CBOICTBa-
MU XMMHYECKUX BEIECTB; MPOBOAUTH PACUYEThl O XMUMUYECKUM (opmyrnaM u
YPaBHEHUSIM; CAMOCTOSITEIbHO MMPOBOAUT XUMHUECKHH SKCIEPUMEHT 10 HHCTPYK-
MY WIH 110 YKA3aHUIO MPENoaBaTesis U OMUCHIBAET €ro pe3yIbTaThl. IPUMEHSET
3aKOHBI, TEOPUH B KOHKPETHBIX NMPAKTHUECKHUX CUTYalLIUAX; UCIIONb3YeT OHATHUS U
NPUHIMIIBI B HOBBIX CUTYAIMSIX.

YerBepThlid
ot 90 10 100 6a10B
3aurteHo.

CryneHT crnocoOeH HCHONb30BaTh CBEACHHUS W3 Pa3IMYHBIX HCTOYHHKOB JUIS
YCIEIIHOTO HCCNENOBaHUA W TIOMCKAa pEIIeHHs B HECTaHJApPTHBIX MPAaKTHKO-
OpPUCHTUPOBAHHBIX CUTYAIIUSAX: OPHEHTUPYETCS B TOTOKE XUMHUYECKOH WHOpMa-
UM, ONpEeeNsieT UICTOUHNKH HeoO0X0IUMOl HH(pOpPMAaIUH, CIIOCOOEH aHaIU3UpPO-
BaTh €¢; NpeAaraeT IUIaH MPOBEAEHUS IKCIEPUMEHTa WIN IPYTHX JENCTBHM; CO-
CTaBJISIET CXEMBI 3aJ[aui, OLIEHUBAET JIOTUKY MOCTPOEHHS TEKCTa; OLEHUBAET CO-
OTBETCTBUE BBIBOJIOB MMEIOLIMMCS JAHHBIM; IUIAHUPYET M OCYILECTBIISIET XUMHU-
YECKUH 3KCIIEPUMEHT.

Jlomyck Kk 3a4eTy 1o JUCIHMIUIMHE B COOTBETCTBUU ¢ npuHsaToi B UATD HUAY MU®U GamisHO-peUTHHTOBOM
CHUCTEMOH OIICHKH 3HaHWH CTYJIEHTOB OCYIIECTBIISIETCS MPU KOJMYECTBE HAOpAHHBIX CTyJeHTOM Oonee 35 Oan-
JIOB 32 CEMECTp IPH YCIOBWU BBIITOJIIHEHUS BCEX MPEILyCMOTPEHHBIX YI€OHOM MPOrpaMMOi BHJIOB YIeOHOM Jiesi-
TETHLHOCTH.

3a cemecTp CTyIeHT MoxeT Ha0path oT 35 1o 60 6asos.

MuHuUMAaIBEHBINA 0ajul 3a OTBET Ha 3auere — 20, MakcuManbHbIN — 40,

OO6mas (uToroBasi MO MPOMEKYTOYHOMY KOHTPOJIIO) OIICHKA OTPEASISIETCS TI0 CyMMapHOMY KOJIMYECTBY Oa-
JIOB TIOJTYYCHHBIX CTYJEHTOM B XOJI€ TEKYIIIEH B ceMecTpe yIeOHOM AESITENLHOCTH M Pe3yIbTaTOB MIPOMEKYTOU-
HOW aTTecTanuy (3K3aMeHa) U BBITIISIUT CISAYIONUM 00pa3oM:

60 — 74 6asia — «Y JOBJICTBOPUTEILHOY;

75 — 89 6amIoB — «XOPOIION;

90 — 100 6amIOB — KOTIUIHOY.

[Ipu HEynOBIETBOPUTENHLHON OIICHKE Ha 3a4eTe, HE3aBUCHMO OT IOJYYCHHBIX B CEMECTpe 0alllIoB, BHICTABIISCT-
cs uroropas orieHka «HezauteHo». B aToM cirydae CTyZIeHT UMeeT MpaBo Ha mepecaady 3adeTa B COOTBETCTBHE
C IpoLEeaypoil, MPEeAYyCMOTPEHHON MOJIOKEHUEM O IpoMexyTouHor aTtrectauu MATO HUAY MUODU.

6.2.3. Konmponavnas paboma



a) THUIIOBBIC 331aHUs - 0Opasel;:

Koumponvnas paboma Nel no memam: «OcHOGHbBIE KNACCHl HEOP2AHUYECKUX COeOUHeHUIl», «Konyenmpa-
uuu»

1. Hanmmure ypaBHEHHE MoydeHHs1 HepacTBopumoro ocHoBanust Mq(OH), | (16amr)

2. Kak nokaszats ambporeprocts AI(OH); |. IIpuBecTr ypaBHEHHUS] COOTBETCTBYIOIINX peakiuii.(1 6amn)
3.Hanumure ypaBHEHHS peakLyii, NPy OMOIIN KOTOPBIX MOKHO OCYIIECTBUTD CIIEAYIOIINE IPEBPAILCHHS:
Cu [1CuO [ CuCl; "1 Cu(OH); | Cu(OH)NO;3 [ | Cu(NO3)2(3 6anna)

4. BRIYUCITUTD TIPOIICHTHOE COMIEPXKAaHUE pacTBopa, comepxariero: 60 r AgNO; B 750 r Bossi (1 6am)

5. Cxompko rpammoB BaCl, comepxwures B 25 mut 0,5 H pactBopa?(1 6aimn)

6.Paccuntats Cm u CH pactBopa H,SO, ¢ [1 =20 %. [TnoTHocTh pacTBopa 1,15 r/mn.(1 6amn)

7. Cxonbko muummutpoB 0,5 H pactBopa H,SO4 MoskHO mpurotoButh U3 15 mit 2,5 M pacteopa?(1 6asm)

8. Croxpko MummumuatpoB 10 %- pacTBopa kapOOHATa HATPHUSA, TNIOTHOCTH KoToporo 1,105r/mi, Hago mpuda-
BUTH K 1 112 % -pacTBOpa, MIoTHOCTH KoToporo 1,020 r/mi, 4To0s! moay4uTsb 3 %- pactBop?(1 6as)

Koumponvnas paboma 2 no memam: «Xumuueckan KUHEMUKa», «Xumuueckoe pagHosecuey.

a) THUIOBBIC 3aaHMsI (BOIIPOCHI) - oOpa3elr:

1.B cucreme CO + Cl, - COC1,; konnentparuio CO ysemumamin ot 0,03 mo 0,12 Monb/1, a KOHIIEHTPAITHIO
Cl1; - o1 0,02 10 0,06 Moi/11. Bo ckonbKO pa3 Bo3pocia CKOpocTh mpsiMoi peakiun? (1 6a)

2. Tlpu 20°C peakimsi poTEKaeT 3a 2 MUHYTHL. 3a CKOJBKO BPEMCHH OYIET MPOTEKAaTh 3Ta PEakuus: a) MpH
50°C, 6) npu 0°C? TemmneparypHblii KO3)OHUIHMEHT CKOPOCTH peakiuu paBeH 2.(2 Gaia)

3. Bo CKOIBbKO pa3 yBeIMUYUTCS CKOPOCTh peakiny, mpoTekaromiel mpu 298 K, ecinu B pe3ynpTaTe UCIONB30BA-
HHS KaTaln3aTopa yIaJloch YMEHbBIIUTh SHEPTUIO akTHBaIMu Ha 4 k/[x/Monb?(2 Gasa)

4. Bo CKOJNBKO pa3 YMEHBIIUTCSI CKOPOCTh XUMUUecKol peakunu 2A(r) + B(r) — 2C(r) npu yMeHbLICHUU 1aB-
JICHHs BCEX BEIIECTB B CHCTEME B 3 pa3a M OJJHOBPEMEHHOM MOHIKEHHH Temieparypsl cuctembl Ha 30°C? Tewm-
neparypHbiid ko3 duimeHT peakiuu y paseH 2.(2 Oaa)

5. dns cuctembl  COqry+H0r«>COyry+H,y [COJo=[H20]¢=0.03 mons/n, [CO,]o=[H2]o=0. PaccunraTs KOH-
CTaHTy PaBHOBECHSsI, €CJIM PABHOBECHAS KOHIIEHTpaIs yriekucioro raza pagHa 0.01 momnw/n. Kakue ycnopus
OyzayT ciocoOCTBOBATh CMELICHHUIO PABHOBECHS B CTOPOHY oOpazosanusi CO, ecnu mpsiMasi peakiust SHI0TEP-
muueckas? (3 6asna)

Konumponvuas padoma 3 no meme: «Pacmeopury.

a) THIIOBBIC 3aaHMs (BOTIPOCHI) - 00paserr:

1. Ucxons u3 mpousseaenus pactBopumoctu CaCO3 nHaiitu maccy CaCQOj;, comepkamnryio B 100M ero HachI-
IIIEHHOTO pacTBopa. (2 6asra)

2. Ilpoussenenue pactBopumoctu AgBr pasro 4,00110™"°. Beraucauts KOHIIEHTPALMIO HOHOB Ag’ B HACHIIEH-
HOM pacTtBope AgBr. (2 6asa)

3. Paccumrats pH 0,001 M pacteopa NH,CI. (2 6ama)

4. Hammcatp B MOIIEKYJIIPHON ¥ MOJICKYJISIPHO-MOHHOHM (pOpMe YpaBHEHUS peaKIni:

a) AgNO; + FeCl 1...6) CaCOz + HCI ...

B) Ba(OH), + HNO; [....r) SrSO, + BaCl, [!...1) NH,Cl + Ca(OH); [ I....(2 6asa)

5. BbIuucauTh KOHIEHTpaImio HuTpaT-uoHoB B 0,02M pactBope AI(NO3)s. (2 6ana)

6. Berancnuts crenenpb auccormanyu 1 pH B 0,01M pactBope HCIO u 0,1 M pactBope KOH. (2 6aa)

0) KpuTepHuH OIEHWBAHMS KOMIIETCHIIUN (PEe3yIbTAaTOB):

M0 YPOBHIO CJIOKHOCTH 32 K)XI0€ 3a/laHHe CTABUTCS ONPEIeIEHHOE KOIMYECTBO 0aJUIOB (IPUBEACHO PSIOM C
KaXIbIM 33/1aHUEM)

B) OIMIMCAaHHMEC IIKaJIbl OICHUBAaHUA:

CryneHnt HaOupaeT 0ayuibl B COOTBETCTBUH C KOJMYECTBOM M Ka4€CTBOM BBIIIOJIHEHHOTO 3a1aHus. Ecinu 3ananue
BBITIOJTHEHO YaCTUYHO, JIM0O ¢ OIMOKaMU M HETOUYHOCTSIMHU, TO OaJIJIbI 32 3aJaHHE CHUYKAIOTCSL.

OTHoIIICHHE YKClia HAOPaHHBIX 0aNIOB K MAKCUMAJIbHO BO3MOXKHOMY OIPEIEISIeT Pe3y/IbTaT BhIMOJIHEHUS Pa-
60Te1. PaboTa cunTaercs BHIONHEHHOW MTpH Habope He MeHee 60% OT MaKCUMaJIbHO BO3MOXKHOTO Oaia, 4To
COOTBETCTBYET OLIEHKE «YJOBJIETBOPUTEILHO», 80% BBIMOJIHEHHOTO 3aJJaHNsl COOTBETCTBYIOT OLIEHKE «XO0po-
mo», mpu Habope 6omnee 90% 0T MaKCHMAIBHO BO3MOXKHOTO YHCIIa OAJIIOB CTaBUTCSA OlleHKa «OTIMIHOY.

6.2.4. 3awyuma nabopamopusix pabom

K BbimonHenuto nabopaTtopHoil paboThl AONMYCKAIOTCS CTYACHTHI, 3HAIOLIHE paBUia TEXHUKU 0€301acHOCTH U
pa3o0paBiire METOANKY IPOBEACHHS OMBITOB. 3alUTHI JIAOOPATOPHOI pabOTHI IPOBOIUTCS MPH HAJTMYNHU OTIE-
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Ta (C KPATKUM OIMUCAHUEM METOJIMKH MPOBEICHUS OIBITOB, YPABHCHUSMU PEaKIUi, HaOII0ICHUSIMH, BEIBOIA-
MH).

a) THIIOBBIC 3aJaHus (BOIIPOCHI) - 00paselr:

JlaGopaTopHas padora no teme 3.1: «XuMHYeCKass KUHETHKA»:

1. CkopocTh XMMUYECKOU PEaKIIUU.

2. T'omoreHHbIE, TETEPOTEHHBIC PEAKIINH.

3. ®DakTopbl, BIUAIOIIKE HA CKOPOCTh XUMUYCCKON PEAKIIHH.

4. 3aBHCUMOCTh CKOPOCTH XMMHUYECCKOW PEeaKIIMU OT KOHIICHTpAIuU. 3aKOH JeHCTBYmuUX Macc. KoHcTanTa
CKOPOCTH XUMHUECKOH peakiu. MonekynspHocTb. [lopsaok peakiuu. Jlumutupyromias craaus mpouecca.

5. 3aBucHMOCTH CKOPOCTH XMMHUYECKON peaknuu ot Temreparypsl. [Ipasmio Baat-I'odda. Ypasuenune Ape-

HUyca.

DHepreTuveckas JuarpaMMa XUMAYSCKOU PeakIuy., JHEPTUs aKTHBAIIHU.

7. Karanm3. 'oMOTeHHEI U reTepOTeHHBIN KaTaln3.

o

Tumnosoe 3agaHue IS 3aIATHI 1a00paTOPHOI padoThI
1. Kak m3menuTtcst ckopocth npsiMoit peakiun No(r) + 3H(T) — 2 NH;3 ecniu a) yBennuuTh JaBlieHHe B CHU-
cteMe B 3 paza; 0) yMEHbIIUTH 00BEM B 2 pa3a; B) YBEIUYUTH KOHIEHTpauio N, B 4 paza?
2. Ha ckonpko TpamycoB HagO YBEIHUYUTH TeMIIEpaTypy, YTOOBI CKOPOCTh PeaKiy Bo3pocia B 27 pas?
TemnepaTtypHbIit K03)(PHUIMEHT CKOPOCTH peaKkIiny paBeH 3.
3. Bo ckonbko pa3 yBeIUUHUTCS CKOPOCTh XUMHUYECKOM peakunu A + 2B — C npu NoBbILICHUU JABICHUS
B cuUCTeMe B 4 pasa OJHOBPEMEHHOM IOBBIIEHHH TemrepaTypsl Ha 40°C. Pearupyroiie BemecTBa - rasbl.
TemmnepatypHublii kKoadduimeHt peaknuu 2.
4. Uemy paBHa SHEPrus aKTUBALMH PEAKLUH, €CIU MPHU NoBbIeHuH Temueparypsl oT 290 no 300 K cko-
POCTb peakLMK yBEIUUHUBAETCS B 2 pa3a’?

0) KpuTepuu OIICHHBAaHUS KOMIIETCHITUH (Pe3yIbTaToOB):
0) KpuTEepUHU OLlECHNBAHUA KOMIIeTeHUMI (Pe3y/JbTaToB):
CaMOCTOSITeIIbHOCTh BBIMTOJHEHHMSI 33JIaHUS 110 JIA0OPaTOpHO paboTe;

MmpaBWIbHOE 0popMIIeHHE 0TUYETa 110 TabOpaTOPHOI paboTe;

HpaBHJII:HI;Iﬁ OTBET Ha MHAMBUAYAJIBHOC 3a1aHUC, CHOCO6HOCTB MMPOBOJUTH HECJIOKHBIC PACUCTEI,
YMEHHE aHATU3UPOBATh U 00CYKIATh MMOTyYCHHBIE PE3yIbTaThI;

yMeHHue (OPMYIIUPOBATh BBIBOIbI/3aKIFOUCHHE.

agprwbdE

B) ONMHMCAaHHE MIKAJIBI OIeHUBAHUSA

Pabora cumraeTcs BBITOJHEHHOM, B Ciydae 00s3aTeIbHOTO BRINIOJIHEHUs KpuTtepues 1,2. B kputepusx 3 - 5 no-
MyCTUMBI HEAOYETHI, KOTOPbIE MOTYT OBITH YUYTEHHI IPH COOECENOBaHWHU CTY/ACHTA M IPETioaBaTes. 3aliu-
IIEHHOU cunTaeTcs padboTa, eCIi CTYACHT MPOJEMOHCTPHUPOBAN JIOCTATOUYHBIH YPOBEHb TOHUMAaHUS MaTepuaa,
OTBETUJI Ha TIPEJIOKCHHBIC BOIIPOCHI, OTBET MPOULTIOCTPUPOBAIT IPOBEPEHHBIMHU 33][a4aMHu.

CTyneHThI, TPOMYCTUBIIHE Ta00paTOPHBIC 3aHATHS, OTPAOATHIBAIOT UX B WHAWBHUIYAIHHOM MOPSAIKE B COOTBET-
CTBUU C Tpa)KOM KOHCYJIbTAIUI MperoaBarens u rpaduKoM padoThI CIIEIMATTU3NPOBAHHON 1a00paTOPHUH.
Cymma O6aiuioB 3a Bce jJabopaTopHbie padoTsl — 30 6ayIoB (OLIEHUBACTCS: JIOMYCK K paboTe, BRITOJIHEHHE pado-
ThI, B TOM YHCJIC COCTABJICHUE OTYETA, 3aluTa paboThl) 1.

6.2.5. Huousuoyanvnule domamnue 3a0aHusi.

I/IHZII/IBI/IIIya.HI)HBIe JOMalIHUE 3aJlaHUA BBIJAIOTCA CTYACHTY B BHJC IICPCUHA 3a4ad, YCJIOBHA KOTOPBIX h195(30)
TIPHUBEJICHBI HETIOCPEACTBEHHO B 33/IaHUU, JTMOO TPUBEJCHBl B PEKOMEHJOBAHHBIX UCTOYHHUKAX (CITMCOK 00s3a-
TEIBHOW W JIONOJHUTEIHHOHN JiuTeparyphl). CTyIEHT UMEET MPaBoO MPH PEIICHUH 3a7a4d UCIOJIh30BaTh MPUBE-
JICHHBIE B y4eOHOH JTUTEepaType WIH JIGKIMOHHOM MaTepHajie pelIeHus] aHaJIoruIHbIX 3a1ad. [Ipeamnonaraercs,
YTO MPHU CAMOCTOSATEIILHOM PEIICHUH 3ajad CTYJICHT HCIIOJIb3YET CIPABOYHbIC MaTepHaibl, B CIOKOWHOM 00cTa-
HOBKE OTpa0aThIBa€T OCHOBHBIC HABBIKM PEIICHUS TUIOBBIX 3ajad. Kak mpaBwio BbIga4ya WHIWBUIYATBHOTO
JAOMAIIHETO 3aJlaHus NPEAIICCTBYET NIPOBECACHHUIO KOJUIOKBUYMa WJIM 3a4€Ta. Brmonnenne WHIWBUAYAJIBHOT'O
JIOMAIITHETO 33JJaHUs SBJIIETCS 0053aTeNILHBIM IS JIOTYCKa CTYJICHTa K KOJUIOKBHYMY (3a4eTy).

a) THIIOBBIC 3aJaHus (BOIIPOCHI) - 00paselr:



HWuauBunyansHoe nomamnee 3aganme 1 (pa3nenst 1 —4).
1. Hanumure ypaBHEHUs peakLyii, IPU IOMOLIY KOTOPHIX MOXKHO OCYIIECTBUTH CIIEIYIOLIIE IPEBPALICHUS:

CuSO4;— Cu —-»CuO — CuCl, — Cu(OH), — Cu(OH)NO3z; — Cu(NOs3),

2. ITnotHoCTh 9% - HOTO (IO Macce) pactBopa caxapo3bl CioH 2,041, paBHa 1,035r/Mi1 . BeraucnuTh: a) KOHICH-
TPaLUIO caxapo3bl B I/1 ; 0) MOJSPHOCTS ; B) MOJISUIBHOCTH PacTBOPA.
3. Hamucate B MOJIEKYJISIPHO-MOHHOH (hopMe ypaBHEHHUS PEaKIIUH:

a) AgNO3 + FeC|3 —>

0) CaCO; + HCI -

B) Ba(OH), + HNO; —

r) SrSO, + BaCl, —

IL) NH, Cl+ Ca(OH)2 —>
4. YpaBusate OBP meTonom nomypeakuuii:

NO; + KMnO, + H,0 - MnO,+ NO;™ + ...
5. Uemy paBHa 3HEprus aKTHBAllUHM PEAKLUH, €CIHM HpH MoBbIIeHNH TeMneparypsl oT 290 no 300 K ckopocTs
e€ yBenmunBaeTcs B 2 paza?
6. T'azomerp BMecTuMOCTbIO 201 HamonHeH ra3zoMm. IlmoTHocTs 3Toro rasa mo Bo3ayxy 0,40, maBneHus
103,3kIla, Temnepartypa 17°C. Berunucnute Maccy rasa.
7. Kakoit 06bEM pacTBOpa COJISHOM KHCIOTBI, B KOTOPOM MaccoBast 0N KHCIOTH! paBHa 4% (p= 1018 xr/m’),
HeoOxoauMo npubasutk k 0,51 0,024M pactsopa AGNO; 115 mostHOro ocaxaenus nona Ag* s sune AgCI?
8.Ilpu Hexotopoit Temmneparype paBHoBecue B cucteme 2NO,<>2NO+0, ycTaHOBUIIOCH TTPH KOHIIEHTPAIHAX [
NO,]=0,4; [ NO ]=0,2; [ O,]=0,1 monb/n. HaiiTn KOHCTaHTy paBHOBecHs H HCXOMHYI KoHmeHTpanuio NO; ,
€CIIM MCXOJHAasl KOHIECHTPAUs KHCIOpojaa paBHa Hymto. Kakue ycnoBust OyAayT crocoOCTBOBAaTH CMEIICHHIO
paBHOBecHs B cTopoHy oOpazoBanus NO, eciu npsimast peakius SHA0TepMUIecKas?
9.BrraucnuTh TermIoBoi APGEKT XUMHUECKOW PEaKIH, MPOTEKAONEH Mpu T=298°K u : a) MPU TOCTOSIHHOM
nasiernn (AH g5) 1 6) mpu moctosiHHOM 00b8Me (AU%ygg), BOCIIONB30BABIINCH CIIPABOYHBIMU JAHHBIMH O TEIl-
JoTax oOpa30BaHMsI BEIECTB.
CHy(r.) + 20,(r.) = CO4(r.) + 2 H,0(r.)

10.CocTaBHTh AJICKTPOHHYIO (POPMYITy aToMa JKenesa.

0) OneHuBaeTcsl yCHEIHOCTD BRIIIOJHEHUS! HHAUBUYAIBHOTO JOMAITHETO 33AaHusl 110 CIEAYIOUINM KpUTEepu-
M

NPaBUIIBHO BBICTPOECHHAS JIOTMUYECKast OCIe0BATEIbHOCTD NIPU PEIICHUH 3a1a4H;

OTCYTCTBHE OLIMOOK ITPH UCIIOJIb30BAHUN TEOPETUIECKUX COOTHOIICHUN NP PELLICHNH 3a/1a4;
MPaBUIIBHO UCTIONB3YETCS PA3MEPHOCTh (PU3MUECKUX BEJIMYHUH;

MOJIHOTA U JIOTHYHOCTH W3JI0KEHUS! IPEICTABICHHOTO PEIICHU 3a1a4u;

CHOCOOHOCTD PELINTh aHATOTUYHYIO (HO OoJiee MpoCTyIo 3a/1auy), MPEIUIOKEHHYIO IIPeroaaBaTesieM
IPY 3aIIUTE JOMAIIHETO 33AaHusl B €r0 MPUCYTCTBUH, JINOO CIIOCOOHOCTE BBIBECTH MCIIOIb30BAHHBIC B
3a1a4e COOTHOLICHUSI.

B) OTIMICAHUE IITKAJBI OICHUBAHUS:

MakcruManbHBIN 0al 32 HHAUBUAYAIBHOE JIOMaIlTHee 3a/1aHue — 15, B 5 0aJioB OIIEHUBAETCS 3aIIUTa CTYACH-
TOM paboTHI NpernogaBateinto. Jlonyckaercs, B 3aBUCUMOCTH OT MPUHATOTO KadeApoi pelicHUs] H3MEHECHUS
0a10B 10 (hopMaM TEKYIIEro KOHTPOJIS.

6.2.6. KossiokBHYM.
a) THUMOBBIE BOMPOCHI K KOJUIOKBUYMY.

Komnoxsuywm (nat. colloquium — pasroBop, Oecena) — dopma npoBepKU U OlleHUBaHKs 3HaHMH. Kak mpasuiio,
NPE/ICTaBIsIeT cO00H MPOBOJMMBIN TPOMEKYTOUHBIH MUHH-3K3aMEH B CEPEIAMHE CEMECTpa, UMEIOIINH IeNbI0
OLICHUTh TEKYIINH YPOBEHb 3HAHHI CTYICHTOB U MOBBICUTH UX OIIBIT B Pe3yJIbTaTe HEMPUHYKICHHOI Oecesibl ¢
npemnojasareiieM. Ha KOJIIOKBHYMe 0OBIYHO 00CYKIAFOTCS OTACIbHbBIC YaCTH KaKOH-THO0 KOHKPETHOTO pas/e-
7a win TemMbl. KOJUTOKBHYM MPOBOJUTCS 110 MaTepraiam (CIIUCOK THITOBBIX BOIPOCOB), MPUBEICHHBIX B 11.6.2.1.
CrHCcOK BOIIPOCOB ONpE/eNIsieTcs IPeroaBaTelieM B 3aBUCUMOCTH OT 00beMa IPOHIEHHOr0 MaTepyrana U 00b-
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eMa mMarepualia, BRI HOCUMOTro Ha o0cyxaeHrne. CIUCOK BOIPOCOB KOJUIOKBUYMA TIPE0CTABISIETCS CTYACHTaM 3a
JIBE HEJEJH J10 JaThl NPOBEJICHUS KOJUIOKBUYMA.

0) KpUTEepUHU OLlEHMBAHUS KOMIIETeHIUI1 (Pe3y1bTATOB)
OTBeT OIeHNBAETCA 10 CIETYIOIINM KPUTEPHUSIM:
e [IpaBUIBHOCTB, MOJHOTA, IOTUYHOCTH MOCTPOCHHUS OTBETA;
e YMeHHE ONEpUpPOBAThH CIEIUATBHBIMUA TEPMUHAMU;
e YMeHHE BHIBECTH MATEMATHUYECKUE COOTHOIIEHHUS B COOTBETCTBUH C TEOPETUYECKUM MaTEPHAIIOM;
e licnonp3oBaHMe B OTBETE IOTIOTHUTEIHHOTO MaTepHaa;
e VYMeHHe WLTIOCTPUPOBATH TEOPETUIECKIE MTOJIOKEHUS TPAKTUIECKIM MaTepHUaIoM.

B) ONMCaHHe MKAJIbl OLleHUBAHUS
Ha KoJ10KBHyME OTBET CTYJIEHTA OLICHUBAETCS] B COOTBETCTBUE C IPeIIaraeMoi MKalou.

OTJHN4HO OtBert oneHuBaeTCs Ha «OTINIHO» TIPH:
® TMPaBUIBHOM, ITOJIHOM M JIOTHYHO MTOCTPOSHHOM OTBETE Ha BCE BOIIPO-
CBI OMIIeTa;

® YMCHHUH ONEPUPOBAHMS CIICIHAIBEHBIMHA TEPMUHAMI;

®  JICIIOJB30BaHUH B OTBETE JONOJHUTEIFHOTO MaTepuaa;

®  YMECHHUH WUTIOCTPUPOBATH TEOPETUUECKHE TTOJIOKEHHS TPAKTHICSCKUM
MaTepuaom;

Xopowo OtBeT onieHMBaeTCs Ha «XOpOIIO» MPH:

° IMpaBUJIBHOM, ITOJIHOM H JIOTUYHO IIOCTPOCHHOM OTBCTEC, HO UMCIOTCA
HerpyObIe OIMOKU ¥ HETOYHOCTH;

° YMCHHHU ONICPUPOBAHUSA CICHUAIBHBIMA TCPMUHAMH, HO BO3MOXHEBI
3aTpyAHCHUA B UCIIOJIB30BAHUH MMPAKTHUYCCKOTI0 MaTepuralia,

®  yYMEHHUH WLTIOCTPUPOBATH TEOPETHUECKUE TIOJIOKESHHS MTPAKTHIECKAM
MaTepraaoM, HO TIPH 3TOM JIENAI0TCS HE BIOJIHE 3aKOHYCHHEIE BHIBO-
IIbI WUIM OOOOIIEHH;

Y10B/1€TBOPUTETBHO OTBeT olieHHBaETCsI Ha «Y TOBIETBOPUTEIHHOY TIPH:

® CXEMaTHYHOM, HENOJIHOM OTBETE;

® HEyMEHHH OIEPUPOBATh CHEIUAILHBIMU TEPMUHAMY WJIH UX HE3HA-
HHU;

® C 0HOM rpy0o¥t omuOKoi

® HEyMEHHU NPHUBOJHUTH MPUMEPHI IIPAKTUUECKOTO UCTIOIH30BAHUS

HAY4YHBIX 3HAHUMN.

HeynosaerBopurenbno | OTBeT onieHHBaeTcs Kak «HeynoBiIeTBOPUTENBHO» MIPH:

® OTBETE Ha BCE BOMPOCHI OMiIeTa ¢ TPYyOBIMH OIIMOKAMU;

® HEyMEHMHM OIIEpUPOBATH CIIELUATIbHON TEPMUHOJIOTHEN;

® HEyMEHHUM NIPUBOJUTH IPUMEPHI IPAKTHUECKOIO UCIIOJIb30BAHUS
HayYHBIX 3HAHUM.

8.2.7. YcTHBlii onpoc.
a) TUNOBbIE 3a1aHusl (BOMPOCHI) - o0pa3elr:
OrneHOYHBIE CPEeCTBA MPEICTABICHBI TEMATHKOW U BOIIPOCAMU ISl OOCYKICHUS Ha CEMUHAPCKUX 3aHITHAX.

0) KpUTEpUH OLICHUBAHHS KOMIIETCHLUH (Pe3yJIbTaTOB):

YCTHBII OTBET MPOXOAUT B POpME pa3BEepPHYTOH Oeceibl — TBOPUECKOU JUCKYCCHH, OCHOBAaHHOM Ha MOATOTOBKE
BCEH TpyNIBI 10 OOBSBICHHOW 3apaHee TeMe MPU MAKCUMAaIbHOM y4acTUH B OOCYXKJICHUM CTYIECHTOB I'PYIIIIBL.
Kak mpaBuiio oJiMiH CTYJEHT pacKpbIBaeT COJAEpIKaHHe BONpOCa, JaBas HauOoyiee MOJHBIN oTBeT. OcTalbHEBIE
JIeNaloT JIOTIOTHEHHUS, BHICKA3bIBAIOT PA3IMYHbBIE CY>KACHUS M apryMEHTALUIo, 3aJal0T BONPOCH! APYT APYTY H
npenoasarento. [IpernogaBaTens HanmpaBiIseT X04 AUCKycCHH, oOpainasi BHUMaHUe Ha HaOOJee CIIOXKHBIE IS
BOCIIPHATHUS ¥ TIOHUMAHHS aCHEKThl TEMBI, MIpejylaras CTy/ICHTaM HalTH COOCTBEHHOE pellicHue. Y CTHBIN BO-
IIPOC MOKET COJIePKaTh YCIOBHE 33/1a4H, B 00CYKACHHUE U PEIICHNE KOTOPOI BOBIIEKASTCS BCS TPYIIIA.

VY CTHBII OIIPOC IOITyCKAETCsl IPH MPOBEIECHUH JIEKIHHI C LENIbI0 BBIACHEHHS CTETIEHH YCBOCHHUS IPEACTaBICHHO-
ro Ha JICKIIMM MaTepuala WU sl 00CYXKIeHHsT Hanboyiee TPYIHBIX JIJIsl BOCHIPUSTHS aCIEKTOB HM3JIaraeMoro
MaTepHaia, a TaKxKe JJsl BOBJICUEHHs CTYIEHTOB B aKTHBHYIO paboTy, nepeBoj ¢popmara JeKIUHd OT OOBIYHOTO



W3TI0KEHUS MaTepraja JIEKTOPOM B IMCKYCCHOHHYIO (hOpMY M3II0KEHUSI MaTepHalia C IUPOKUM BOBJIICUCHHEM B
CyTh M3JIaraeMbIX MPo0JIeM BCEH CTYACHIECKOM TPYIIITHL.

B) OIMMCAHUE ITKAITBI OICHUBAHMS:

«OTINYHO»: - CTYJICHT JaeT MOJHBIA U MPaBUIBHBIH OTBET HA MOCTABJICHHBIA BOMPOC, peub CBOOOJIHA H Tpa-
MOTHA, KOHCTIEKTOM II0JIb3YETCS JIMIIh KaK OMIOPHBIM MaTepHalioM, CIIOCOOCH JlaeliaTh BaXKHbBIC JOTIOJHEHHUS 110
CYIIECTBY JPYTHUX BOMPOCOB, MPOSCHSIIONIMX OTICIbHBIC aCIIEKThI, XOPOIIO pa30upacTcsi B 00CYKAaeMOM Mate-
puane, IeMOHCTPUPYET 3HAHUE HCTOYHUKOB, OMOIHOrpaduun, ymMmeeT aHATU3UPOBATh TEKCThI, TPUXOIUT K CaMO-
CTOSITENILHBIM apryMEHTHPOBAHHBIM BBIBOJIAM, CITOCOOCH OTCTAMBATh CBOIO TOYKY 3PEHHS, COOJIIOAeT HOPMEI
JUTEPATYPHOU peUH.

«Xoportioy: - CTyIGHT XOpOoIIIo pa30oupacTcst B 00CYkIaeMOM MaTepHalie, IEMOHCTPUPYET YMEHUE KPUTHUCCKU
aHAM3UPOBATh MaTepuai, CocoOeH O0CYXKIaTh pa3IMyHbIe TOUKH 3PEHHA M0 00CyKIaeMoil mpodiieme, mpH-
XOJTUT K CAMOCTOSITEIIbHBIM BBIBOJIAM, OJIHAKO HE MPOSBIISICT aKTUBHOCTH B pab0TE TPYIIIBI HA CEMUHApE, OTpa-
HUYCHHO YYaCTBYET B 0OCYKJICHHH BOTIPOCOB CEMHHAPCKOTO 3aHATHUS B ICJIOM.

«Y IOBJIETBOPUTEIBHO»: - CTYACHT HETMOJHO BIIAJICET MAaTEPUATIOM, MPH U3JOXKCHUHU (PAKTUYECKOro MaTepHaia
JIOITyCKAeT OTJENbHBIC HETOYHOCTH, 3HACT PAa3JIMYHbIC TOYKU 3pEHHS 1O 00CyxXaaeMod MmpobieMe, HO MMEeT
CJIOHOCTH C UX aHAIHM30M, YMEET U3Jarath COOCTBEHHYIO MMO3UIUI0, HO HE BCE BBIBOJBI HOCST JIOKa3aTeIbHBIN
XapakTep, MPU OTBETE aKTUBHO IMOJIb3YETCS KOHCIIEKTOM BILIOTH JIO €0 3aUHThIBAHUS.
«HeyoBneTBOpUTENBLHOY: - CTYICHT HE BIaJieeT MaTepuaioM, u3beract OOIICHUs 10 3asBJICHHOW mpobieme,
HC UMCCT KOHCIICKTA, HC IIOATIOTOBJICH K 3aHATHIO.

HNHTepakTHBHBIE METObI.
HHTEepaKkTHBHBIE METOIBI MO3BOJIAIOT YYUTHCS B3aUMOICHCTBOBATH MEXIY COOOW, BKJIIOUYAs MPeroaaBaTess.
OHH COOTBETCTBYIOT JTHYHOCTHO-OPUEHTHPOBAHHOMY IOAXOMY, MIPEIONaraloT KOJUIEKTUBHOE 00ydeHHe B CO-
TpyaHudecTBe. [IpenogaBarens BRICTYNaeT B poJId OpraHM3aTopa IMpolecca o0ydeHus, Tujepa TPyIIbl, opra-
HU3aTOpa YCIOBUH IS IPOSIBIIEHUS MHULIMATHBBI CTYJECHTOB.
Lenb: MOHATH B3aMMOCBA3b MEXAY PacCMaTpHUBAaEMBbIMU SIBICHHUSMH, BBICTPOUTH MEKTEMaTHYECKUE JIOTHYe-
CKHE CBSI3H, HAYYUTHCS COTIOCTABIIATH HOBBIE (PAKTHI U MHEHHS C T€M, YTO ObUIO M3Y4EHO paHee, aHAIU3UpPO-
BaTh, (POPMHUPOBATH COOCTBEHHOE CYKICHHE, CTUMYJINPOBATh [I03HABATEIbHYIO AKTUBHOCTb.
3agauu: HAy4YUTh apryMEHTHPOBATh U TOJEPAHTHO BECTH IUCIYT, IIyO)Ke BHUKATh B CYIIHOCTh HOBOW TEMBI,
MBICJICHHO pa3/eyisiTh MaTeprall Ha Ba)KHEHILNE JIOTHYECKUE CBSI3U; HAYYUTh OCMBICIICHHUIO JIOTHKH U IIOCIIEN0-
BaTEILHOCTH B U3JI0KEHUH Y4eOHOrO MaTepHaia, BbICICHUIO B HEM INIAaBHBIX M HanOosee CylecTBEHHBIX M0~
JIOKEHU.
Yacos B nHTEpaKTHBHOHN opme - 16 yacos.

I/IHTepaKTHBHBIe 3aHATHUSA MPOBOAATCH B BUIAC:

Pedaexcus

[IpoBoauTCs HA JEKIMU U CEMHUHAPCKOM 3aHATHH. Kak mpaBMiio B KOHIIE 3aHATHS CTYACHTaM IpeasaraeTcs
MIPOOJIEMHBIN BOITPOC (337a4a) Mo TeMe 3aHATHS, Ha KOTOPBIH UM HEOOXOIUMO JaTh JTMOO YCTHBIHN, JIUOO MHCH-
MEHHBII OTBET B TeueHune 15 — 20 MUHYT, UCTIONB3Ysl 3HAHUS, MTOTyYeHHBIE B XO/I€ JIEKIIUH, COOCTBEHHBIH KPY-
ro30p U 3pyIULHIO.
WntepakTuBHas nekius (cemuHap). M3ydeHue n 3akperieHHne HOBOTO MaTephajia Ha MHTEPAKTUBHOMW JICKIIUH
(mexnums-Oecena, TEKIUSA — AUCKYCCHS, JICKIMSA C pa300pOM KOHKPETHBIX CUTYAIHid, JICKIHS C 3apaHee 3alulaHu-
poBaHHBIMH oMOKaMu). IIpenrnonaraer akTHBHOE BOBJICUEHHUE TPENOAABATENIEM CTYIEHTOB B Ipoliecc 00Cy k-
JICHHSL.

MyJabTHMEAUITHOE 3aHSATHE.

MynbpTrMenniiHOE 3aHSATHE ABJSETCS OAHOW M3 (OPM MHTEPAaKTUBHOTO MeToia. Ha 3aHATHSIX HMCHONB3YIOTCS
MYJIbTUMEINHHBIE MaTePHAIbl, KOTOPhIE COAEPKAT Npe3eHTauuH (IpH HAIMYMK KOPOTKHE BHICO-IEKIIUH), TIe-
peMexarolecs HHANBUIYIbHBIMHU 3aJaHUIMH B BHJIE MTPoOJIeMHOro Bompoca (Tecta). CTydeHTaMm npeasara-
€TCs JaTh OTBET Ha 3aJlaHue 110 X0y U3y4YCHHUsI MaTepuaa.

Kpyraslii cron
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ITpu mpoBeneHNH KPYTIIOTO CTOJIA MIPOUCXOANT OOCYX ACHUE OOBSIBICHHOW 3apaHee TEMbI 3aHATHUS C IUPOKHM
BOBJICUEHHEM TPYMITbl. BefeHne Kpyrioro cToja MOXKeT OBITh MOPYYEHO TPYIMIIEe CTYACHTOB, KOTOPBIC 3apaHee
COCTABJISIIOT «CLIEHAPU» MPOBEACHUS 3aHATHUS U COTJIACOBBIBAIOT €TO C MPEMOIaBATEIICM.

Bo3mo:kHbIe TeMbI 171 MPOBEAeHUsI KPYIJI0ro cToJja

1. XuMuueckoe paBHOBecHe. PaBHOBECHs B pacTBOPax AIICKTPOIUTOB.

2. TepmoaHaMHUYECKHE MTOTCHITHAIIEI.

3. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHMS (PU3NKO-XUMHIECKUX ITPOIIECCOB.

4. DICKTPOXUMUIECCKAS KOPPO3HUS U METOBI 3aITUTHI.

5. TepMouHAMUYECKUI METO JIJIsl aHANIM3a XUMUYECKUX PABHOBECHUH.

6. KonnuratusHble CBOMCTBA PaCTBOPOB, UX POJIb B JKUBOM MPUPOJIE U B TEXHOJOTHUSX.
7. KuHeTnueckuii METOJT UCCIIEIOBAHUS XUMUYECKUX PEAKITUH.

8.00BEKTHI KOJUIOWJIHON XUMUH, HAHOMATSPUAIIbl, HAHOTEXHOJIOTHH,

8.3. Memoouueckue mamepuanvt, onpeoensawoujue npoueoypvl OUCHUBAHUA 3HAHUI, YMeEHUI,
HABbIKOG U (UlU) onvima OeamebHOCHU, XapAKMepUu3yIowux 3mansvlt YOPMuposanus KoMnemeH-
uui

— MHroroBas arrecrauys N0 AMCUUIUIMHE SIBISETCS MHTErPAJbHBIM I10KA3aTEIeM KayecTBa
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUH M HABBIKOB OOy4aroUIMXcs 10 JUCLUUIUIMHE U
CKJIaJIbIBA€TCsI U3 OLICHOK, IOJIyYEeHHBIX B XO/1€ TEKYILIeH U MPOMEXYTOYHOMN aTTeCTalllu.

— Tekymas arrecranusi B CeMECTpe MPOBOAMTCS C LEIbI0 00eCIeueHUs] CBOEBPEMEHHOM 00-
paTHOM CBA3HU, JUIsI KOPPEKLMH 00yUYeHUs, aKTUBU3ALlMKA CAMOCTOSTEIbHON paboThl 00y4da-
FOLIUXCA.

— IIpomexyTouyHas arrecTanus NpeAHa3HAuYeHa Uil OOBEKTHBHOIO MOJTBEPXKIEHHUS U Olle-
HUBAHMS JOCTUTHYTBIX Pe3yJbTaTOB O0YUEHHUs IIOCIIE 3aBEPILIEHUS U3YYE€HUS AUCLUILIUHBI.

— Texymas arrecranus OCylIeCTBISETCS /1Ba pa3a B CEMECTP:

o koHTposibHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcs B 3J1€KTPOHHYIO BEJOMOCTh HE
no3iHee § Helenu ydyeOHOro cemectpa. BxirodaeT B ceOsl OLIGHKY MEpOIpPHITUI
TEKYIIEro KOHTPOJISI ayJUTOPHOM U CaMOCTOSTENIbHON paboThl 00yyarolerocs mno
paszenaM/TemMaM y4eOHOM IUCHUILIMHLI ¢ 1 1o 8 Henemnto yueOHOro cemecTpa.

o koHTposbHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3J1€KTPOHHYIO BEJOMOCTh HE
no3nHee 16 Henenu yuyeOHOro cemectpa. Bkiodaer B cebsl OLEHKY MEpOIpHUITUI
TEKYIIEro KOHTPOJISI ayIUTOPHOM M CaMOCTOSTENbHON paboThl 00yyaroerocs mno
paszenaM/TemMaM y4eOHOM TUCIMILIMHGI ¢ 9 1o 16 Heneno yueGHoro ceMecTpa.

Hcknrouenue: Texylias artectanus B 8 ceMecTpe 00ydeHus o 00pa3oBaTeIbHBIM MPO-

rpamMmmam OakajaBpuaTa, B KOTOPOM €IMHCTBeHHass KoHTposibHas Touka Ne 1 (KT Ne 1)

— BBICTABJIIETCS B JIEKTPOHHYIO BEJIOMOCTb HE MO3/1Hee 6 Heenu yueOHOro cemecrpa.

Bkirogaer B ce0si OLIEHKY MEPONPUATHI TEKYLIEro KOHTPOJIs ayAMTOPHOW M CaMOCTO-

ATENTLHON paboThl OOYUYAIOIIETrocs MO pa3jesiaM/TeMaM YI4eOHOW JUCIUIUINHEL ¢ 1 mo 6

HEJIeNI0 y4eOHOTo ceMecTpa.

— Pesynbrarel Tekymied M MPOMEKYTOYHOW aTTECTallMM MOJABOAATCA MO IIKane OaibHO-
PEUTHUHTOBOI CUCTEMBI.

JTan peiTHHrOBOM cHCTEeMBI / Hepeasn bana
OueHo4yHoe cpeacTBo MuHHMyM” Maxcmysr™
Texymas arrecranus 1-16 36 - 60% ot makcu- 60
MyMa
KonTpoabHasi Touxa Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 1.1 3 60% ot M1 M1
Oyenounoe cpedocmeo Ne 1.2 5 60% ot M2 M2
Oyenounoe cpedocmeo Ne 1.3 7 60% ot M3 M3
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30




Oyenounoe cpeocmeo Ne 2.1 10 60% ot T1 T1

Oyenounoe cpeocmeo Ne 2.2 13 60% ot T2 T2
Oyenounoe cpeocmeo Ne 2.3 16 60% ot TY T3

IIpome:xkyTOouHas aTTecTALUS - 24 — (60% ot 40) 40

DK3aMeH -

HUTOI'O no aucuumivge 60 100

* - MUHHMaJIbHOE KOJMYECTBO OAJIOB 32 OIIEHOYHOE CPEJICTBO — ATO KOJIMYECTBO OaiioB, HabpaHHOE
00y4aromuMcsi, TP KOTOPOM OIICHOYHOE CPEACTBO 3aCUMTHIBACTCS, B NMPOTUBHOM cliydae oOydaro-
H.II/IﬁC?I AOJDKCH JIMKBUAWPOBATH IMOABUBIIYIOCA AKaJCMHNYCCKYIO 3aA0JDKCHHOCTL II0 TeKyH.[efI NI
IPOMEKYTOYHOU aTTecTani. MUHHMaIbHOE KOJMYECTBO OAJUIOB 33 TEKYIYIO aTTECTAIUIO, B T.U. OT-
JIeIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEXKYTOUHYIO aTTecTaluio cocrasiser 60% ot co-
OTBETCTBYIOIIMX MaKCHMaJIbHBIX 0AJUIOB.

8.4. lllkaJjia ouleHKH 00pa30BaTeIbHbBIX JT0CTHKEHUI

HroroBast aTrecTaius no AUCIUIUIMHE olleHuBaeTcs 1o 100-0ayibHOM mIKaJie ¥ MpeACTaBIseT
CymMMy 0aJIJIOB, 3apa0O0TaHHBIX CTYJIEHTOM IPHU BBHIOJTHEHUH 3a/IaHUI B paMKax TEKYIEH U POMEKY-
TOYHOH aTTECTAIUHA

Cymma
oannoe

Ouenka no 4-x oannvHou WKane

Ouenka
ECTS

Tpebosanusn K yposnio oceoenus
YUeOHOU OUCYUNIUHDL

90-100

5- «omauunoy/ «3aumenoy»

O1neHKa «OTJINYHO» BBICTABIISIETCS
CTYZICHTY, €CIIH OH ITyOOKO U
MPOYHO YCBOWJI MPOTPaAMMHBIN Ma-
TepHall, UCUEPIIBIBAIOLIE, TOCIIEI0-
BaTEJIbHO, YETKO U JIOTUYECKU
CTpPOIHO €ro u3jaraer, yMeeT Tec-
HO YBSI3BIBATh TEOPHIO C MPAKTHU-
KOH, UCIIOJIb3YET B OTBETE MaTepU-
aJl MOHOTpahuIecKOM JINTepaTypsl

85-89

75-84

70--74

4 - «xopowioy/
«3aUmeHo»

65-69

60-64

3 - «yoosnemeopumenvroy/ «3aume-
HO»

OreHKa «XOpOIII0Y BHICTABIAETCS
CTYJEHTY, €CIIU OH TBEPJIO 3HAET
MaTepua, TpaMOTHO U 1O CyIIle-
CTBY U3JIaraeT ero, He JoIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OT-
BETE Ha BOIIPOC

OneHka «yI0BIETBOPUTEILHO
BBICTABJIETCS CTYJEHTY, €CIIU OH
MMEET 3HaHMS TOJIBKO OCHOBHOT'O
MaTepuaia, HoO He YCBOMII €0 Jie-
TaJlel, JOMyCKAaeT HETOYHOCTH, He-
JIOCTaTOYHO MpaBUJIbHBIE POPMY-
JUPOBKH, HAPYIIECHUS JOrMYECKON
MOCJIEI0BATENBHOCTH B U3JI0)KEHUHU
IIPOrpaMMHOTI'0 MaTepuaia

0-59

2 - «HEeY0081emeOPUMENbHOY/
«He 3aUmeHO»

OneHka «HEeyAOBJIETBOPUTEIBLHO
BBICTaBIISICTCA CTYACHTY, KOTOPBIN
HE 3HAeT 3HAYUTEIbHON YacCTH MPO-
IPAaMMHOI'0 MaTepuaa, J0IyCKaeT
cyniecTBeHHble omnoOku. Kak mpa-
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BHJIO, OLICHKA «HEYOBJICTBOPHU-
TEJIbHOY» CTABUTCS CTYJEHTaM, KO-
TOpPBIC HE MOTYT MPOJOJIKUTH 00Y-
yeHHUE 0€3 JOIOIHUTCILHBIX 3aHs-
THUM MO COOTBETCTBYIOILIEH TUCIU-
IUTHHE

9. [lepeyeHb OCHOBHOI M TONMOJHUTEIbHOM Y4eOHOH JUTEPATyphl, HEOOXOAMMOI /ISl OCBOEHHS THUCLH-
IJIMHBI

a) ocHoeHas yueOHan a1umepamypa:

1.I'maaka H.JI. O6mas u Heopranmveckas xumus/mon pen. A.M. Epmakoa. - wu3m.30-e, mepepab. u mom.
M.HuTerpan-npecc. 2005. - 728 ¢.100 3k3.

2. F'munka H. JI. O6mas xumus: yaeonuk / H. JI. I'nmunka; pen.: B. A. Ilonkos, A. B. babkos. - M.: IOpaiir,
2011. - 886 c.

3.AnanbeBa O.A., Bypyxun C.b., Mauyaa A.A., JlapuueBa T.E., Ilankoa H.H., CokonoBa F0./I. JIabo-
paTOpHBIN MPakKTUKYM TI0 Kypey «Obmas  xumwust». — O6unHCK: UATI.2005. - 60 c. 200 3K3.

4.C.b. Bypyxun, O.A. AnanbeBa. Beenenue B 31eKTpoxumMuto. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIUU
B BOJHBIX PAacTBOpax AJICKTPOJUTOB: y4ed. mocobue mo kypcy "O6mas xumus" / - O6uunck: MATD HUAY
MUY, 2011. - 104 c.

0) oononHumenvHaa yueoHan aumepamypa:

1.Mauyna A.A., AnanbeBa O.A., Bypyxun C.b., Kosonskusblii B.A., JlapuyeBaT.E., [lankosa H.H., Co-
kojioBa FO./I. COopHuk 3amay U ynpakHeHu# 1o Kypcy «O0masi u HeopraHudeckas Xumus». — OOHUHCK:
HNATD. 2002.- 124 c. 200 k3.

2.Mauyaa A.A., JlapuueBa T.E., [lankosa H.H., CoxosioBa 10./I. JlaGopaTopHbIii NMPaKTUKYM IO KYpCY
«O6mast n Heopranudeckas xumus». — O0HUHCK: TATD. 2004.- 44¢. 200 k3.

3.I'nunka H.JL. 3anaun n ynpakaeHus mo oomei xumun. — JI.: Xumus,2011. -240 c.

4.KopoBun H.B. O6mas xumust. - uza.2-e., ucnp. u gon.- M.: Beicmas mxomna, 2000. - 558 c. 52 ak3.

10. IlepeyeHnb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu «UHTepHET» (T1aM€e - ceTh
«AHTepHeT»), HEOOXOTUMBIX /IJISI OCBOEHHS JUCHUTIMHBI «XUMHA: XHMUYECKUH PAKTHKYM».

JJ1st yCTIeTHOTO OCBOSHHUST IUCIUITIHHBL « XUMUSI: XUMAYECKUAN MPAKTUKYM» CTYJIEHTY JJOCTATOYHO OOIIIe-
JOCTYITHBIX HHTEPHET — PECYPCOB, TIOCKOJIBKY AMCLUILIMHA SBIIAETCS (yHIaMEHTAIbHON €CTECTBEHHO — Hay4-
HOHM JUCIHUIUITMHON U MMeeT OOLIMPHYI0 Onbrorpaduyeckyro 6a3y B MOMCKOBBIX cucTemMax «Yandex»,
«Googley, «Bing».

Crenyer peKOMEH/I0BaTh

1. caiit bubnuorekn Xumudeckoro dakynsreta MI'Y http://www.chem.msu.su/rus/library/welcome.html
,2JIEKTPOHHON OMOIHOTEKH y4eOHBIX MaTepraioB 1o xumun (DIeKTpoHHas OubaroTeka caira "Chemnet"),
KOTOpasi IpeacTaBiseT co0oi GoHa nHPOPMALMOHHOTO 00eceueH sl yueOHBIX KyPCOB 110 XMMUH JUISI CTY-
JICHTOB 1 acIIMPaHTOB XUMHUYECKOr0, (hr3ndeckoro u psaaa Apyrux ¢axynsreroB MI'Y, a Taxke aOUTYpUEHTOB
U yualuxcs cpeHeit mkoJbl http://www.chem.msu.su/rus/elibrary/ ,

2. uarepHeT pecypcbl PXTY um JI.M. MenzaeneeBa u pyrux Beaylux B 00JacTd XUMHUU By30B Poccun.

3. Tperbsikos 10 /1., llleBenskoBA.B., 'ynunun E.A. Heopranudeckas xumus Jlexuu uist cTyieHTOB 1-T0
kypca. URL: http://www.chem.msu.ru/rus/teaching/inorg.html .

4. http://www.xumuk.ru/spravochnik/a.html - cripaBo4nuK 10 BerecTBaM — JOCTYI CBOOOTHBIH.

5. http://chem100.ru/elem.php?n=16 - cipaBoOYHNK XUMHUKA — JOCTYIT CBOOOIHBIH.

6. http://www.chemnet.ru - [Topran GpyHIaMEHTaTBHOTO XMMHUYECKOTro 00pa3oBanusi Poccuu — 1octyr cBoOoI-
HBIH.

7. http://www.xumuk.ru/ - XuMuK: caliT 0 XUMHH JJIsI XAMUKOB — JIOCTYIT CBOOOTHBIH.

11. MeToauuyeckue yKazaHus 1AJs1 00y4aOIMIMXCHA M0 0CBOEHUIO TUCHUTIHHBI « XHUMUS: XUMUYECKHUI
NPaKTHKYM.

OcBoeHUE POrpaMMBbI TUCIUILTHHBI « XUMUSL: XUMHYECKUI IPAKTHKYM» MpeaycMarpuBaet: jekiuu (51 gac),
cemuHapckue 3aHaTus (34 yaco), 1abopatopHbie padoTsl (17 4acoB), TeKyIUil KOHTPOJIb B BU/AE BHITOTHEHUS
WHJIMBUTyalbHBIX 33IaHUH, 3aIIUTY JIAOOPATOPHBIX paboT, BHIMOJHEHUE WHANBUIYaILHOTO JIOMAIIHETO 33/~
HUSI, KOJUIOKBUYM; TIPOMEXKYTOUHBIA KOHTPOJIb ciaua 3adeta (1 cemectp) sk3ameHa (2 cemecTp).



http://www.chem.msu.su/rus/library/welcome.html
http://www.chem.msu.su/rus/elibrary/

BH/I YUeOHbIX 3aHATHI

Opraﬂnsaunﬂ ACATECJIbHOCTH CTYACHTA

Jleknusa

CTyIeHT I0JKEH UMETh JIEKITHOHHYIO TeTPajlb, TJie OPOPMIISICT KOHCIICKT
nexkuuil. Hanucanve KOHCIEKTa JTEKIUNA: KPaTKO, CXeMaTUYHO, MOCIIEI0Ba-
TEJIbHO (PUKCUPOBATH OCHOBHEBIC ITOJIOKECHUS, BBIBOIBI, POPMYITHPOBKH,
00001IeH ST, TOMEYaTh BaKHBIE MBICITH, BBIICTISTH KIIFOUEBBIE CII0BA, TEp-
MuHEL [IpoBepka TEpMUHOB, TOHATHI C IOMOIIBIO YHIMKJIONEIUH, CIIOBa-
pel, CIpaBOYHUKOB C BHITUCHIBAHUEM TOJIKOBaHUH B TeTpab. KoHCTIEKT
JIEKIUH HE0OXO0IMMO TTPOpadoTaTh Iepe CIeIyroIeH ISKIHeH, ITOCTaBIB
BOTIPOCHI TaM, TJIe BCTPEUAIOTCA HEMOHATHBIE MecTa. OTBETHI Ha ATH BO-
MIPOCHI CJIETyeT HAUTU B PEKOMEHIOBAHHOU JIUTEPATypE WK BBIICHUTH Ha
KOHCYJIbTAllNY y TipenoaaBatens. KoHcnekT nekiuii HeoO0X0quMo A0To-
HATH BCTaBKaMH, OCOOEHHO 110 BOIIPOCaM, BEIHECEHHBIM Ha CAMOCTOSITEIIb-
HO€ HM3y4EHUeE.

0 TIOJITOTOBKE K MPAKTHUYECKUM 3aHSITUSIM

O0603HaYUTHh BOMIPOCHI, TEPMHUHBI, MaTEPHaJl, KOTOPHIA BHI3BIBAET TPYIHO-
CTH, IOMETUTD U MOMBITATHCS HAUTH OTBET B PEKOMEHAYEMOH JIuTepaType.
Ecnu camocTosTensHO HE yaaeTcsi pa3o0paThes B MaTepuanie, Heo0X0auMo
chopMyIIMpoBaThH BOMIPOC U 33/1aTh IIPEIIOIaBaTEN0 HA KOHCYIIBTAINH,
MPAKTHYECKOM 3aHITHH.

l'[paRanecmle 3aHsA-
THSA

CeMuHapCKHe 3aHATHS MPU3BAaHbl HAYYUTH CTYACHTA CAMOCTOSTENFHO U
KPUTHYECKU TIOAXOANTH K M3y4aeMOMY MaTepHaiy, pa3ouparscs B Mpo-
0JIeMHBIX BOTIpocax (pH3MUECKO XUMUH, CHOCOOCTBOBATh OOPETEHUIO
HaBBIKOB aHAJIN3a TEKCTOB UCTOYHUKOB WHPOPMAIUH, PEIICHUIO TUTOBBIX
3aa4 (PU3NYECKON XUMHUH

IIpy TOATOTOBKE K MPAKTUYECKUM 3aHATHUAM CTYACHT JOJDKEH 03HAKOMUTh-
Csl C TEMOH 3aHATHSA, TPOPaObOTaTh COOTBETCTBYIOIIUI JIEKIIMOHHKIN MaTe-
puan u Marepuan B yueOHoH nureparype. ChopmyanpoBaTh MpoOIeMHbIC
IUTSL BOCIIPUSTHSI BOIIPOCHI C LIENbBIO UX 00CYXKICHHS B JOpMaTe CEMHHAP-
CKOT'0 3aHATHA. 3aHATHS IPOBOAATCS B (DOpME aKTUBHOMN pabOTHI CTyeHYe-
CKOM TpYIIBI IO KOHTPOJIEM B PYKOBOACTBOM MPENOAaBaTesl.

Kpome 3T0ro HeoOX0AMMO pelnTh JOMAaIIHNE 3a/1a4H, 3aJaHHbIC Ha
OpeapIAYILEM 3aHATHH. J{JIs1 yCIIeHOro peleHus JOMaIIHUX 3a1a4d HeoO-
XOJMMO MIPOCMOTPETH 3aIIUCH PELICHUH 3aa4, BHIIOJIHEHHBIX B ayIUTO-
pHH.

[IpucTynas K peuieHuto Jiro00H 3a1auH, cIeLyeT BBIIOIHATH ONPEACICHHBIE
npaBuia: BHUMaTenbHO NpOYUTATh YCIOBHE 3a1aud. Pemenue 3agau pexo-
MEHJTyeTCsl IPOBOUTH B 00IIEM BHJIE. BEIUUCISIOTCS, KaK PaBUIIO, TOJIBKO
T€ BEJIMYMHBI, KOTOpbIe TPeOYIOTCS JUIsl OTBETa Ha Bompoc 3anauu. [Ipexae
YyeM HOJCTABJIAThH JJaHHbIE B pacyeTHYI0 (OpMyiTy HEOOXOIUMO MPOBEPUTH
Pa3MEpPHOCTh BBIYUCISIEMON BEIWYMHBI. ECIIM pasMEPHOCTh BBIUUCIISIEMOU
BEJIMYMHBI TIPABUIIbHASL — MOXHO MIPOBOJIUTH BBIYHCIICHUS, €CITU HET - Clie-
ayer Haitu ommOku. Ilocne mpoBeneHUs! BBIMMCICHUI HEOOXOIUMO Olle-
HUTbH Pa3yMHOCTb MOJIYYEHHOI'O Pe3ybTara (3Ha4YeHHUE CKOPOCTHU JIBHKEHUS
Tesa OJIU3KOM K CKOPOCTH CBETa B BaKyyMe — Hepa3yMHO, HEpa3yMHO OTpH-
HaTejabHOE 3HauUeHHE a0COIOTHON TeMIepaTypsl U Tak gainee). Eciu nomy-
YeH HEepa3yMHBIA Pe3yJibTaT, HEOOXOAMMO MPOBEPUTH MPABUIBHOCTH BhI-
yrcnennid. Eciu BeIYMCIICHNs IPaBHIIbHBIE, CIIEIyeT UCKATh OMIHOKU B pe-
IICHWH 3a/1a4d. MeToJIbl PEelIeHUs] THIOBBIX 3aJla4, PACCMOTPEHBI B yuel-
HOM TOCOOHH:

Mauyna A.A., AraaseBa O.A., bypyxun C.b., Konomsxueiii B.A., Jlapu-
yeBaT.E., [TankoBa H.H., Coxonora FO.JI. COopHuK 33734 U yIpakHEHUI
o kypcy «O06mas u Heopranndeckas xumus». — OoHuHCK: UATD. 2002.-
124 c. 200 k3.

NuauBuayaabHble 3a-
JaHus

BrinosiHeHue U 3a1iMTa UHIUBUAYAJIbHBIX 3a/IaHUH SIBJIAIOTCA OJJHOM U3
¢dopM ycrerrHoro uydeHust pusrueckoit xumun. CTyIEeHT JT0JDKEH HC-
MOJIL30BaTh 3HAHMSI, TOJyUYSHHBIE HA CEMUHAPCKUX, JIEKIIMOHHBIX U J1a00-
PaATOPHBIX 3aHATHAX pacmupss U yriuyomuss nx. Heodxoanmo ucmonb3oBa-
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HUE CIPABOYHOM JIUTEPATYPHI, METOJIUICCKUX MAaTEPHAJIOB, Pa3padOTaHHBIX
Ha Kadeape. BrimomHeHe MHANBHUTYaTbHBIX 3aHATHIA BO3MOKHO BO BPEMS
BCEX BHJIOB YUEOHBIX 3aHATHI: B KOHIIE JIEKIIUH 110 IPOYUTAHHOMY MaTepH-
ajy, B HayaJle CEMUHAPCKOT0 3aHATUS WU TIPU JOMYCKE K BBIMOJHECHUIO
nmaboparopHoit paboTel. Kak mpaBuiio MHAWBHya IbHBIE 33JaHUS TPEIIO-
JIaraloT MPOBEPKY 0a30BBIX YacTeH AMCIUTIIMHEI.

CamocTrosiTelbHas pa-
oota

Kaxnp1ii CTyIeHT JOKEH HHAWBUAYaIbHO TOTOBUTHCS 110 TeMaM AUCLH-
TUTMHBI, YUTasl KOHCIIEKTHI JIEKIUH U peKOMeHTyeMyto tutepaTtypy. Camo-
CTOsITeNIbHAs padOTa MO3BOJISIET CTYAEHTY B CHIOKOIHOI 00CTaHOBKE IOAY-
MaTh, pa3o0paThcs ¢ HHPOpManrel Mo TeMe, IIPH HEOOXOAUMOCTH 00pa-
TUTBCA K CIIPABOYHOM THTEpaType. BHUMaTenbHOE YTeHUE U IOBTOPEHHUE
MIPOYUTAHHOTO IIOMOTAa€T B IIOJIHOM 00BEME YCBOUTD COAEP)KaHUE TEMBI,
CTPYKTYpUPOBATh 3HAHHUA.

UYroOrI copeprkaTenbHas HHPOPMAIHs [0 AUCHUILTHHE 3aTIOMHHATACH
HaJI0JITO, LIeJIECO00Pa3HO U3y4aTh €€ MMOITAIHO - 10 TEMaM U B CTPOTOH
M0CJIE0BATENbHOCTH, IIOCKOJIBKY MOCJIEAYIOIINE TEMbI, KaK IIPABUIIO, OTH-
paroTcs Ha npeapiayne. MMeHHO mosToMy OoJbInasi 4acTb CaMOCTOSITEIb-
HOU paboTHI MpenoiaraeT MOAr0TOBKY K CEMUHAPCKUM 3aHSITHSIM, BBIIIOJN-
HEHHS PEKOMEHIOBAaHHbIX IJIs PELICHHUS 3a/1a4, IOATOTOBKY K KOJUIOKBHY-
MaM, BBIITOJHEHHUIO U 3alIUTE HHANBUIYAIBHOTO JTOMAIIHET O 3a1aHus, a
TaKXe MOJAr0TOBKY K J1a00paTOpHBIM padoTam. J{Jisl yCIIEIIHOTO BhIMOJIHE-
HUSL 9THX 32714 KaXKIbIi CTyICHT UMEET BO3MOKHOCTh I10JIb30BATHCS pa3-
paboTaHHEIM Ha Kadeape METOINIECKAM 00eCTICUeHHUEM.

[TnanupoBaHre BPEMEHU Ha CaMOCTOSTEIbHYIO paboTy, HEOOX0IUMOTO Ha
HU3Yy4YCHHC HaCTOﬂHICﬁ JAUCHUININHBI, CTYACHTAaM JIy4dllI€ BCEro OCymeCTB-
JSITh HAa BECh CEMECTP, IPEAYCMAaTPUBas IIPH 3TOM PEryJIsipHOE IOBTOPEHHE
MPOHUJIEHHOT 0 MaTepuaia. Marepuani, 3aKOHCIEKTUPOBAHHBIN Ha JIEKLUSX,
HCO6XOILI/IMO PEryJIApHO AOIIOJHATE CBCACHUAMU U3 JIMTCPATYPHBIX UCTOY-
HUKOB, MPEJICTABICHHBIX B paboueii mporpaMMe AucuuIuiHbL. [1o kakaon
U3 TEM AJIS1 CAMOCTOSATENILHOTO U3Y4EHUs], PUBEACHHBIX B pabodeil mpo-
rpaMmMe JUCHUIIIIMHEBI, CIICAYCT CHa4Ya1a MIPOYUTaTh pPEKOMCHIOBAHHYIO JIU-
Teparypy H, Ipyu HEOOXOAMMOCTH, COCTABUTh KPATKUN KOHCIIEKT OCHOBHBIX
MIOJIOXKEHUH, TEPMUHOB, CBEICHUH, TPEOYIOINX 3alIOMUHAHUS U SIBIISIO-
HIMXCSI OCHOBOIIOJIATAOIIUMH B 3TOW TEME U JUIS OCBOCHUS TTOCIIETYFOIIIIX
paszenoB Kypca. Jiist pacimpeHus 3HaHUH 10 AUCIUILIMHE PEKOMEHIYeTCs
UCTIoNIb30BaTh HTEpHET-pECypCHI.

IIpu camocTosITENbHON PabOTe PEKOMEHIYETCSI KOHCIIEKTUPOBAThH H3ydae-
MBI (TTpopadaTeiBaeMblii) MaTeprai. KOHCIIEKT MOKET OBITh OTIOPHBIM,
COJEPKAaTh JIUILb OCHOBHBIE KJIIOYEBBIE [TO3UIINH, HO PU 3TOM JI0CTAaTOY-
HBIM JIJI51 [TOJTHOT'O OTBETA 110 Bonpocy. KoHCIEKT MOXKET OBITh MOIPOOHBIM.
O0BeM KOHCIIEKTa ONPE/ICIAETCS] CAMUM CTYACHTOM.

B mporiecce paboThl ¢ yueOHOW/HaydHOU JTUTEPATYPOH CTYICHTY PEKOMEH-
JyeTcst ieNlaTh 3aliCH 10 X0y YTE€HHsI B BUJI€ IPOCTOTO HIIH Pa3BepHYTOrO
IJj1aHa, COCTaBJIATH TE3UChI, TOTOBUTh aHHOTAIUU IIPOYUTAHHOTI'O. Hanuuue
TaKUX KOHCHCKTOB MOT'YT AaTb JOIMOJIHUTCIbLHEIC 63J'IJ'H)I 3a aKTUBHOCTb.

JlaGopaTopHasi paGora

[ToxroroBka k 1abopaTopHOil paboTe BKIFOYAET B ce0s paboTy C KOHCIIEK-
TOM JIEKLIMH, PEKOMEHyeMOH JINTepaTypoi, IOATOTOBKY OTBETOB K KOH-
TPOJBHBIM BOTIPOCAM IS IOTYCKa K BBITIOJIHEHHUIO JTa00paTOPHOM pabOTHI,
pelieHre 3aaad.

JlaGoparopHble 3aHATHS IPOBOJSATCS B CIIELMAIN3UPOBAHHBIX JJabopaTopu-
ax ¢aKynpTeTa.

[pexie ueM HaYaTh 3aHATHUS B JJAHHOW JIA0OPATOPHH CTYICHT 3HAKOMHTCS
C MpaBUJIaMH TEXHUKH 0€30IIaCHOCTH, O YeM PacIUChIBAETCs B XKypHaie. B
naboparopusix Kadeapsl 3anpenaeTcs HAXOAUTHCS B BepxHel oaexae. Ha
pabouem CToje JOJDKHO HAXOJAUTHCS TOIBKO HEOOX0MMOe 000pyJ0BaHHE
¥ IpuOOPHI AJI 3aKCeil B pacueToB. 3ampeniaeTcs KiIacTh Ha paboumit
CTOJI CYMKH, MTaKEThl, WANKH U IPyTrue MOCTOPOHHUE MpeaMeThl. CTyAeHT
MIPUCTYIIAeT K BBHIITOJIHCHHIO JTAOOPATOPHOI pabOTHI TOJILKO MOCIIE O3HA-
KOMJICHHSI C ONMMCAHUEM pabOThI M TOATOTOBKHU K HEl. 3ampeniaeTcsi BKIIIO-




YaTh KaKue-mi0o npuodopsl min 0e3 MpeABapuTeIbHON IPOBEPKH UX Ipe-
nojasareneM win gadopanroM. Ilocie okoHuaHus pabOThI CTYIEHT 10JI-
’KEH CcllaTh JJa0OpaHTy BbIJaHHbIE IPUHAUIEKHOCTH, IPUBECTH B IOPSIIOK
pabouee MeCTO, MOTYYUTh OTMETKY B ’KYPHAJIE O BHIIIOJHEHUH PabOTHI,
IPEIbABUB AT 3TOTO MOJIyYEHHBIE PE3YJIbTAaThI IIPENOJaBATENIO.

He HaunHaiiTe BHIIOJIHEHHUE OIBITA IIOKA HE YSACHUTE Ce0e IMOJTHOCTHIO €ro
11eN1b, METOJ] U HE COCTaBUTE IUIaH MPOBEACHUA ONbITa. Tak Kak BpeMs Mpo-
BEJICHUS OMBITa OTPaHUYEHO YUeOHBIMH YacaMH, OTBEACHHBIMH Ha HETO, TO
BCIO TIOATOTOBKY HEOOXOAMMO MIPOBECTH CAMOCTOATENILHO A0 3aHATHUH.

[ TOATOTOBKH K OTIBITY:

1. [IpouTHTe pyKOBOJACTBO K paboTe. BrisicHUTE B mpolecce YTeHus, a B
cilydae He0OXOIMMOCTH Ha KOHCYJBTAlMH C IIPENoJaBaTeieM, Kakue 3aK0-
HOMEPHOCTH JIEKAT B OCHOBE pacueTHbIX (opmyi. O3HAKOMBTECH CO CITHC-
KOM pEKOMEH/I0BaHHOMN JIUTEPATYPHI.

2. CaMOCTOSTENEHO HITH C TTIOMOIIBIO YY€OHBIX MTOCOOM BEIBEANTE (hOpMY-
JIbl, KOTOPBIE UCIOMNB3YIOTCS B paboTe.

3. Emie pa3 mpodTuTe pyKOBOJICTBO, HO TEHeph B 1a00paTOpuu, UMes Tiepet
riia3aMH yCTaHOBKY JUIs IpoBeJeHus onbita. [Ipu aTom yscHuTe cede, Kak B
0COOEHHOCTSIX KOHCTPYKLIUH YCTAHOBKH 00ECIIEUNBACTCS BHIITOJTHEHNE
YCIIOBHH, B KOTOPBIX CIIPAaBEJIMBbI 3aKOHBI M ()OPMYJIBL, UCTIOJIb3yEMbIC B
3ajaue.

4. Pazbeputech B IpUHIIUTIAX paOOTHl H3MEPUTEIHHBIX MPHOOPOB, C KOTO-
PBIMH HMEETE JIeJI0 B MIEPBBIN pas.

5. Pa3bepurech B TpeOOBaHUSAX, KOTOPBIE HAJO NIPEABSIBUTH K HACTPOIKE
NprOOPOB U YCTAHOBKE B LEJIOM, YTOOBI 00ECTICUHTh HAWITYUIINE Pe3yIbTa-
THI OTIBITA.

Kax1piM cTyIeHTOM JI0JKHA OBITh 3aBeJieHa ClieuanbHas TeTpalb ISt
BBITIOJTHEHHUS JTA0OPATOPHBIX paboT, B KOTOPYIO MPH IMOATOTOBKE 3aHOCATCS
KpaTKHe CBEeJICHUS U3 TEOPUH, CXeMa OIbITa U T.A., a B JaJbHEHIIeM MoTy-
YEeHHBIE PE3YJIbTaThl H3MEPEHH, X 00pab0TKa U KOHEUHBIH pe3ybTar.
Jist 3anvcyu pe3ynbTaToB W3MEPEHHs JOJDKHBI OBITh 3apaHee NOATOTOBIICHBI
TaOJIMLIBI, BKIFOYAIOIINE KaK CaMU U3MEPEHUs], TaK M UX HOTPEIIHOCTH.

K crnenyromemy 3aHITHIO CTYIEHT FOTOBUT OUEPEIHYIO pabOTy U peAbsIB-
JSIeT OTYET O paboTe, BHINOJIHEHHON Ha TpeAblTyeM 3aHsaTun. PaboTta
CUYHMTAETCS OKOHYATEIHHO CTAHHON mocye 3amuThl otdeTta. CTyaeHT 1071-
JKeH 0(OPMUTH OTYET O IpHiIaraeMoi gopme:

Otuera 10 BBIMOJHEHHOM J1a00paTOpHOU paboTe B Ka4eCTBE 00s3aTeIbHBIX
BKITIOYAET B ce0s ClIeAyIOIINE pa3aeibl:

1. HazBanwue paGoThI.

2. lenp paboTsl, 000pyI0BaHUE.

3. KpaTkue cBefieHUs U3 TEOPHHU, CXeMa YCTAHOBKH M OCHOBHBIE paboune
(hopMyIIBI.

4. Kpartkoe onucanue xona paboTEHI.

5. Pe3ynbraThl U3MEpEeHUH, IPEACTABJICHHBIC B BUJIC TAOJIHII U TPAQHUKOB.
6. Pacuet MCKOMOI BETMYMHBI U €€ 3HA4YEHHE.

7. Pacuer ommOKku W3MEpeHHUS.

8. OKOHYAaTeNBHBIN Pe3yibTaT, HOTYUEHHBIH 10CIIe OKPYTIIIEHUS, C yKa3a-
HUEM a0COIOTHOW M OTHOCHUTENBHOM OMNOOK H3MEPEHMS.

9. BbIBOJIBI, 3aKITIOYEHHE O JOCTUKEHUH 1IENH, IOCTABIEHHOW JaHHOM pa-
00TOH, ¢ aHAJIM30M MOJIyYEHHOTO Pe3yNbTaTa.

IIpu mpormycke 3aHsATHA AaHHAS TabopaTopHast paboTa BBIMOIHIETCS B 4aChl
CaMOTIOATOTOBKY K CIEYIONMIEMY 3aHATHIO TI0 COTJIACOBAHMIO U JOIMYCKY
npenogasarens. [1o okoHyaHUIO paboTHI Ta0OpaHT AeTaeT OTMETKY B TET-
paau CTyJeHTa ¢ 00sS3aTeNbHBIM yKa3aHueM (paMUIINH CTy/IeHTa, Ha3BaHUS
paboTHI, 1aThI €€ BHIITOTHEHHS U CTABUT CBOIO TIOIITHCH.

JlaGoparopHble 3aHATUS IPOBOJATCS HHANBUAYaIbHO. CTyIEHT NOTy4aeT
JIOITyCK Ha 1a0opaTopHyto padoTy NpH HATMYMH KOHCIEKTa U YCTHBIX OT-
BETOB Ha BONPOCHI Npenojasaress. TeKylnii KOHTPOJIb 3HaHUH OCYIIECTB-
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JISIETCS TI0 CUCTEME «3aUTEHO — HE 3aYTEHO».
JlaGopatopHble 3aHATHS MMPOBOJATCS IO pa3jieliaM Kypca COTIacHO KaJeH-
JapHOMY TuTaHy. B Hawase cemecTpa mpernogaBaTelb MPOBOUT MOAPOOHBIH
pa3d0p HEKOTOPHIX U3 BBITIONHSAEMBIX Pa0OT, YTOOBI TOATOTOBUTH CTYAEHTA
K UX BBITOJTHEHHUIO. [Ipy moATroTOBKE K TaOOpaTOPHEIM padoTaM Ieaecoo0-
Pa3Ho 32 HECKOIBKO JHEH JI0 3aHSATHS BHUMATENLHO 1-2 pa3a mpouuTaTh
HYXHYIO TeMY, pa300paThCsi CO BCEMH TEOPETHUECKUMHU MOJI0KESHUSIMH U
NPEACTOSIIIUM KCTIEPUMEHTOM. ECITi BOZHUKIN TPYJHOCTH, OOpaTUTHCS 32
TIOMOIIBIO K YUEOHOMH, CIIPABOYHOM JINTEPATYPEe HITH K MPETIOIABATEIIO 32
KOHCyNbTanuei. 3a AeHs 10 1a0opaTopHOH paboThl HEOOXOIUMO H3YUUTh
METOANYECKHE YKa3aHUsl K BHIMOIHEHUIO Ta0OPaTOPHBIX pabOT U COCTaBUTD

KOHCTIEKT.
KosutokBuym (3amura | Pabota ¢ KOHCIEKTOM JIeKIuii, OArOTOBKA OTBETOB K KOHTPOJIBHBIM BO-
HHIUBUAYAIBHBIX 32- | IPOCaM BBIHOCUMBIX Ha KOJIOKBUYM. [loAr0oTOBKA K HEMY OyJeT 3aKito-
TaHUI) 4aThbCs B TOM, YTO CTYJICHTY HaJl0 OyJIET MOBTOPUTH COOTBETCTBYIOIIUE TEC-

MbI. Ecim ke CTYACHT 4YyBCTBYCT HpO6CJ’ILI B 3HAHUAX 110 OTACIBbHBIM TC-
MaM WM BOIIpocCaM, IIpU MOATOTOBKE K KOJUIOKBUYMY, EMY HCO6XOI{I/IMO
O6paTI/ITI) Ha COOTBCTCTBYIOIINEC PA3ACJIbL 0c000€ BHUMAHHE,

IHoaroroBka Kk 3K3a- Bonpocs! k 5k3aMeHy BBIAAIOTCA CTYJEHTAM B JJIEKTPOHHOM U pacledaTaH-
MeHYy (3a4eTy) HOM BHJIE B Hauajie cemecTpa. [lonroroska k sk3aMeHy TpeOyeT TIaTelb-
HOE U3yYCHHE MaTepuala 1o TeMe WK OJIOKY TeM, aKIICHTUPOBaHKE Ha
OIpENIENCHUAX, TEPMUHAX, COEPKaHUU NOHATUI. [Ipu moaroToBke k sK3a-
MEHY HE00X0ANMO OPUEHTHPOBATHCS HA KOHCIEKTHI JICKLUH, OTYETHI 110
nabopaTtopHbIM paboTaM, IPUMEPHI BEITIOIHEHHS 3aJaHuii, paccMaTpuBae-
MBIX Ha 3aHATHAX, PEKOMEHIYEMYIO JINTepaTypy. DK3aMeH 0 TUCIUIINHE
«XuMHSD» IPOBOAUTCS B YCTHOHM (popMe 1o pas3zaenam, H3ydaeMbIM B COOT-
BETCTBYIOILIEM CEMECTPE.

12. Tlepeyenb MH(POPMAIMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX NMPH OCYLIECTBJIEHHMU 00pa3oBa-
TeJBLHOI0 Mpouecca Mo AMCUUILUIMHE, BKJIKYAsA NepedyeHb NMPOrpaMMHOr0 odecneyeHusi U MH-
(opManMOHHBIX CIPABOYHBIX CHCTEM (IIPU HEOOXOTUMOCTH)
Hcnonp3oBanne HHOOPMAIIMOHHBIX TEXHOJIOTHI MPH OCYIIECTBICHUU 00pa30BaTEIbHOTO MPOIIecca 1Mo
TUCITUIIIMHE OCYIIECTBIISETCSI B COOTBETCTBUU C YTBEPKACHHBIM [lonokeHuemM 006 DIeKTpOHHON HH-
dbopmarmonHo-obpaszoBarensHoit cpene MATO HUAY MUDU.

DneKTpoHHas cucTema ynpasiieHust ooyduernem (LMS) ucnionb3yetcs 1yist peaiu3anuun 00pa3oBaTeb-
HBIX TIPOrpaMM MPHU OYHOM, JAUCTAHIIMOHHOM M CMEIIEHHOM pexunme o0ydeHus. Cuctema peanusyer
CJIEIyIOIINE OCHOBHBIE (PYHKIINU:

1) Co3naHue U yrpaBiieHUE KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3ammucy yJarmxcsi Ha Kypc,

4) [TpenocraBnenue nocTyna K yueOHbIM MaTepuanam JUisl y4aruxcs,

5) [Ty6nukanus 3a1anuil U1 y4eHUKOB,

6) OreHka 3a/laHUi yJaIuxcsi, IPOBEIEHUE TECTOB U OTCIEKUBAHUE MTPorpecca 00yueHus,
7) Opranu3anus B3auMoJIeHCTBUS yHaCTHUKOB 00pa30BaTeNbHOTO MpoLecca.

Cucrema HMHTETpHUpYeTCS C JOMOJHUTEIbHBIMU CEPBUCAMH, OOECIEUMBAIOIIUMHU BO3MOXKHOCTh HC-
M0JIb30BAaHUA TakuX (PyHKUIMN Kak paboumii KaneHaapb, BUAEO CBA3b, MHOTOINIOJIB30BATEIbCKOE PElaK-
TUPOBaHHE JOKYMEHTOB, CO3/1aHHE (DOPM ONPOCHUKOB, MHTEPAKTHBHAS JOCKA JUISl PUCOBaHMs. ABTO-
pHu3anus Nojab30BaTeNIel B CUCTEME OCYIIECTBISETCS MOCPEICTBOM KOPIOPATUBHBIX aKKayHTOB, IPH-
BSI3aHHBIX K JIOMEHY oiate.ru.

[Ipy uTeHnu JIeKUMK N0 JAHHOMY KYpCY MCHOJIb3YIOTCS MYJIbTUMEIUUHBIE TEXHOJIOTUN B aAYJUTOPHUAX
NATO HAAY MU®U, ocHallIEeHHBIX KOMITBIOTEPAMH, SKPAHOM U MPOECKTOPOM.

JlaBopatopHble 3aHATHS MPOBOJSATCS B CIELUAIBLHO 000pYIOBAaHHON J1aOOPATOPHH TaKkKe C UCIOJIB30-
BaHHMEM MYJIbTHMEIUHHOT0 000pyA0BaHuUs (KOMIIBIOTED, SKPaH, IPOEKTOP).



12.1. Ilepeuenv obpazoeamenvHbiX mMexXHOO0UI,

npovyecca no 0ucuunﬂuue

UCROIB3YEMBIX NPpU OCyULeCmeieHuU 06pa3oeameﬂbnozo

Bun 3ansTus Oo0pa3zoBaTesibHast Henn ®opmbI
TeXHOJIOT U5l U MeTObI
00y4eHus1

.HGKHI/II/I, CCMUHApPCKUC
3aHATHA.

Texuonorus mpoGem-
HOTO 00yYeHHUSI.

YcBoeHHE TeopeTuye-
CKMX 3HaHWH, pa3BU-
THC MBIIUICHUS, (Gop-

Jlekius-o0bscHeHME,
JICKIUSI-BU3yaTH3al¥sl,
JIEKIIASI-00BICHEHHE.

mupoBanue 1podec- | [IpobaemHass  JTeKIusa

CHOHAJIBHOTO MHTEpe- | (KPYTJbld cToM).

ca k Oymymeit pnes- | Jlekums ¢ pasbopom

TEJILHOCTH. KOHKPETHBIX CUTYaInH.
Jlaboparopusie pabotbl | Texnomorus npobnem- | OpraHu3anus aKTHUB- PenponykrusHsIe,

HOTO M aKTUBHOT'O 00Y-
YEHHSI

HOCTH CTYZECHTOB B
YCIIOBUSX, OM3KHUX K
Oymyteit mpodeccuo-
HaJbHOM eATeNbHO-
cTH, oOecrieueHue
JIMYHOCTHO- AEATEIb-
HOTO XapakTepa ycBO-
€HUs 3HAHUM U KOJI-
JIEKTUBHOU TBOpUE-
CKOH JeSITEIBHOCTH
npuoOpeTeHus yme-
HUU U HABBIKOB.

TBOPYECKU PENPOIYK-
THBHBIE METOBI AKTHB-
HOTO O0YyYeHHS, TIPO-
OJeMHBIE U UCCIIENOBA-
TEJILCKAE METOIEI.

CamocrosiTenbHass  pa-
oota

TexHomoruu  KOHLEH-
TPUPOBAHHOTO, MO-
nyiasHoro, nuddepen-
IMPOBAHHOTO OOYYEHUS

PazButune MO3HaBa-
TEJIHHOU CaMOCTOSI-
TEIBLHOCTH, obecmeue-
HUE THOKOCTH 00yde-
HHUA, PA3BUTHUC HABLI-
KOB pa0OTHI C pa3nny-
HBIMH  HCTOYHHKAMU
nH(pOpMaIluy, pa3BH-
THE YMEHUH, TBOpYE-
CKHX CITOCOOHOCTEH.

WNHnuBuyaneHele,
TPYIIOBBIE TPU KOH-
TpOJIe IIpernoaaBaTesl.

VYeTHBIE  OIpOC,  KOH-
TPOJIb YCBOGHHUSI Marte-
puasa MO Xoay Tmep-
BUYHOI'O 3aHSTHA (JIEK-
1IN ).

WHTepakTuBHEIE METO-
IIBI.

Hay4YuTh apTyMEHTH-
poBaTh M TOJEPAHTHO
BECTH AMCITYT, TIIy0xKe
BHUKAaTh B CYIIHOCTh
HOBOM TEMBI

Pednexcus,
MynbpTuMenuiiHble  3a-
HSATUS, KPYTIIbIC CTOIBI

Texkymuii U IpoMexy-
TOYHBIN KOHTPOJIb.

TexHonoruss MCIOIb30-
BaHHUs pa3sHOYPOBHEBBIX
3agau

NuauBuayansHO-
JIMYHOCTHBIM IIOJIXO/I,
YUUTBHIBAIOIIUNA pa3iu-
YHpe B CTEICHM ITOJTO0-
TOBKH ¥ MBIIUIEHAS
CTyleHTa. BrelsiBiaeHue
YPOBHSL  MOJATOTOBKH
CTyJIEHTa W YpPOBHS
OCBOEHHSI Marepuasa
pasnerna/TeMsl.

Paznuuarot 3agauu u
3aJJaHHsl TPEX OCHOBHBIX
YpOBHEU:

a) PerpoAyKTHBHOTO
YPOBHSI, TIO3BOJISIOIINE
OLIGHMBATh M JUArHO-
CTHPOBaTh 3HaHUE (ak-
TUYECKOTO MaTepHaa
(6a30BBIC TTOHATHS, AJT-
TOPUTMBI, (PaKThI) U
yYMEHUE MTPAaBUIBHO HC-
MOJIb30BATH CIICIUAITb-
HbIE TEPMHHBI U TTOHS-
THS, y3HaBaHHE 00BEK-
TOB U3yUYECHHUS B paMKax
OTIPEICIIEHHOTO pa3iena
JVCLUIUIMHBI,
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0) PEKOHCTPYKTHBHOTO
YPOBHSI, TIO3BOJISIOIINE
OLICHUBATh M AUArHO-
CTUPOBATh YMEHHS CHH-
TE3UPOBATh, AHAITU3H-
poBaTh, 0000mIaThH (hak-
THYECKUH U TEOpeTHYEC-
cKkuii MaTepuan c ¢op-
MYJIMPOBaHUEM KOH-
KPETHBIX BBIBOJIOB,
YCTaHOBJICHUEM TIPH-
YHHHO-CIIEACTBEHHBIX
CBSI3CH;

B) TBOPUYECKOTO YPOBHSI,
TMIO3BOJISIONIHE OI[CHH-
BaTh M JUarHOCTHPO-
BaTh YMCHUS, UHTETPH-
pOBaTh 3HAHUS PA3THY-
HBIX 0o0acTeH, apry-
MEHTHUPOBATh COO-
CTBEHHYIO TOUKY 3pe-
HUSL.

12.2. @opmur opzanusayuu camocmoamenvHoi padomusl odyuarowuxca (memol, 6bIHOCUMbBIE 011 CAMOCHO-
AMENbHOZO UZYUEHUS; 6ONPOCHL 01 CAMOKOHRMPONA; MUNOGbIE 3A0AHUSA Ol CAMONPOBEPKU
CamocrosTenpHast paboTa CTyJEHTOB - CII0CO0 aKTUBHOTO, LIEJICHAIIPABJICHHOTO NPUOOPETEHHUS CTYIEHTOM HO-
BBIX JJI HETrO 3HAaHUH U YMEHHH 6e3 HEeMOCPEACTBEHHOTO Y4acTHsl B 3TOM IIpoliecca MpernojaBaTeei.
KoHTponb caMoCTOsITEIbHON PaOOTHL M OLIEHKA €€ PE3yJIbTaTOB OPraHU3YIOTCS KaK €IMHCTBO ABYX (hopM:
® CaMOKOHTPOJIb U CAMOOLICHKA CTYACHTA;
® KOHTPOJIb M OLIEHKA CO CTOPOHBI IIPENOAaBaTeNeH, IK3aMEHAIHOHHBIX KOMUCCHH.
CamocTrosiTenpHast paboTa CTYICHTOB KOHTPOJIMPYETCS IO TeMaM, KOTOPbIE B Hayale ceMecTpa MpeaaraloTcs
JUIsL YTITyOJIEHHOTO CaMOCTOSITENILHOTO H3Y4EHHUSI.
OcHoBHBIME (hOpMaMU KOHTPOJIS CAMOCTOATENIEHON paOOTHI CTYJEHTOB SIBJISIFOTCS:
1.KoHTponb 3HaHUI NpenogaBaTesieM MIpH AOIMYCKE CTYJEeHTa K Ja0OpaTOpHBIM paboTaM, 3aluTe J1ad0paTOPHBIX
pabor;
2.MHauBuAyanbpHOE TOMallTHee 3a/1aHue
3.KomnokBuym
4.Pabora ¢ Tectamu
Ha camocTosaTensHOe H3ydeHne CTyJeHTaM BBIHOCATCS CIIEAYIOIINE TEMBI:
1. KomuratuBHble CBOICTBA pacTBOPOB.
2. Xecrkocts Boapl. Knaccudukanys >keCTKOCTH U METOJIBI €€ YCTPAHEHHS.
3. BricokoucriepcHOe COCTOSIHUE BEIIEeCTRA.
4. DnexTpoXxuMHUYecKasi KOppo3usi 1 METO/IbI 3alIUTHI T AIEKTPOXUMUIECKOH KOPPO3UU

13. Onucanue MaTepUaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOI AJIs1 ocylIecTBJIeHUs 00pa3oBa-
TeJLHOI0 NMPoIecca Mo JUCUMUIINHE

MuHUMaIIEHO HEOOXOIUMBIN JUTS peali3aliy JUCIUTUIHHEI IEpEeYeHb MaTepUaIbHO - TEXHUYECKOTo o0ecreue-

HHSI BKIIFOYAET B ce0s:

a) ayauTOpus IS TIPOBECHUS JIGKITMOHHBIX MTOTOYHBIX 3aHATHH C BOBMOXXHOCTBIO IMOIKITIOUEHUS CPEICTB IS

MPOBEJICHUSI JIEKIIUNA C UCTIOJIB30BAaHUEM ClIaliI-TPE3eHTAllMi, IEMOHCTPpAllMEe BUACOKIUIIOB.

0) 2 cnenmanu3npoBaHHbIE XUMUYECKUE JIA0OPATOPHH IS IIPOBEICHUS JIA0OPATOPHBIX 3aHATUH Ha 14 pabounx

Mect (JIaboparopun kadeaprsr Obmiei u cenuanbHoN xuMun ayautopuu Ne 613-615), ocHaleHHbIC

® KOMIUIEKTOM y4eOHOTO JIA0OpaTOPHOTrO 00OPYI0BaHUS, BKIIOYAOIINM B ce0s HEOOX0AUMOoe MpruOOpHOE U
XUMHUYECKOE 00ecIieueHne yu4eOHOTro mnpoiecca 1o pu3n4eckoi XUuMuHu;

e J1a0OpaTOpHOI MEOEINBIO: CTOMBI XUMHUYECKHUE, TKA(BI BEITSDKHBIE U JIP.;

e TpuOOpamMu, HEOOXOAUMBIMHU IS TPOBEACHUS YUEOHOTO SKCIIEPUMEHTA;



e CTEKJITHHOH M Gap(opoBoil XUMUIECKOH ITOCYI0H;

® HEOOXOAWMBIMH XHMHYECKUMHE PEaKTHBAM,

e y4eOHO-HAMIIAHBIMUA TTocoOusmu: Ilepuomndeckas Tabmuma J[.M. Menneneesa, psn HanpsOKCHAW MeTal-
JIOB, TAOJIMIAa PpACTBOPHUMOCTH COJIEH H T.J.

e AmnmapaTHoe obecnieueHHEe YUeOHBIX 3aHATHUH MPEICTABICHO CIACAYIOUIMMU HAMMEHOBAaHHUAMHU:

muimuBoasTMETp pH-Metp PH-150 MA;

KJIIMMaTuueckas kamepa «MHUPy;

akBagucTILIITOP J19-4;

MarauTHbIe Memanku Color Squip — 12 mT;

TUTATKA 3JIeKTpHYecKas MUHU;

Bechl 1aboparopusie OHAUS — 2 mr;

mkad cymmtsHeIA SNOL.

B) OMONMOTEKY (MM ayAUTOPHUN) C BO3MOKHOCTBIO BBIXOJIa B HHTEPHET LIS HCIOJIB30BaHUs B MPOLEcce camo-

CTOSITENILHON pabOThl HHTEPHET-PECYPCOB.

Kaxnmpiit o0yuarommiics B TeueHHE BCEro Mepruoaa oOydeHHs oOecriednBaeTcs WHAWBHIYaIbHBIM HEOTPaHU-

YEHHBIM JIOCTYMIOM K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, COJIEpKalliM (B OCHOBHOM) BCE M3JaHMsI OCHOB-

HOU JINTepaTypsl, IepeurcIeHHbIe B paboueii mporpaMMe TUCIUIUIHHBL

T') HaJJM4ue TOCTyna K ONOInoTedHoMy (DOHITY HHCTUTYTA

Il) o0opyaoBaHue:

14. Kpamxuit mepmunonozuueckuil cioeaps
A
A2
ABorajipo uncio (wiu noctosiHHas Aporazpo): Na= 6,02'10 qacTuil BemecTsa

AncopOnus - KOHIICHTPUPOBAHKE KaKOTO-IMO0 BEIecTBa Ha IMMOBEPXHOCTH paszaena ¢a3. Hampumep, KoHIEH-
TpUpOBaHKE MOJIEKYI T'a3a (agcopbaTa) Ha TBEpAOH moBepxHOCTH (ancopOeHTe). B kauecTBe agcopOEHTOB UC-
MOJIB3YIOT, KaK MPaBHJIO, TOPUCTHIE Tella ¢ CHIILHO Pa3BUTOM MOBEPXHOCTHIO (ITPUMED - aKTUBUPOBAHHBIN
yTouib). AncopOuust MOKET OBITh Pe3yJIbTaTOM JEHCTBUS TONBKO (PM3NYECKUX CHIT MEX]Ty YaCTHIIAMH Bellle-
CTBa, HO MOXET COIPOBOXKIATHCS 1 XUMHUUECKAM B3aMOICHCTBUEM aficopdara ¢ afcopOeHTOM (XeMOocopOIus).

AmoTponus - sIBIEHUE CYIIECTBOBAHHUS XUMHUUECKOTO 3JIEMEHTA B BUJE JBYX WM HECKOJIBKUX MPOCTHIX Be-
IIECTB, Pa3JINYHBIX 110 CTPOCHHUIO U CBOWCTBAM. DTH IPOCTHIC BELIECTBA, PA3JIMYHbIE IO CTPOSHHIO U CBOK-
CTBaM, Ha3bIBAIOTCS AJUIOTPOITHBIMU (pOpMaMu WK aJUTOTPOITHBIME MotuduKanusmu. Hanpumep, rpadur u
anMas - JIBe aJJIOTPONHbIE (OPMBI (MOTUPHUKALINK) YTIIEPOIa, MOJIECKYIISIPHBINA KUCIOPO U 030H - IBE aJIII0-
TpOnHbIe MOTU(PHKALUHU KHCIopoaa. [Ipu onpenesieHHbIX YCIOBHAX aJUIOTPOIHbIE MOAU(HUKALIUN MOTYT Tepe-
XOIWTH APYT B ApYyra.

AMopdHOE BEHIECTBO - HE KPUCTATUTUIECKOE BEIIECTBO, T.€. BEIIECTBO, HE MMEIOIEe KPUCTATUTHUECKON pelieT-
ku. [Ipumepsl: Oymara, maacTMacchl, pe3rHa, CTEKIIO0, a TAKXKe BCE KHUIKOCTH.

AMQOTEpHOCTS - CIIOCOOHOCTh HEKOTOPBIX XUMHUUECKUX COSIMHEHUH MPOSBIATH KACIOTHBIE M OCHOBHEIC
CBOWCTBA B 3aBUCHIMOCTH OT BEUIECTB, KOTOPBIE C HUMH pearupyroT. AMdorepHble BeniecTBa (aM(oinTh) Be-
IyT ce0sl KaK KMCJIOTHI 10 OTHOILICHHUIO K OCHOBAHUSIM U KaK OCHOBAHHS - [10 OTHOLLICHHIO K KUCIIOTaM.

AHNOHBI - OTpHULATECIBHO 3apsAKCHHBIC NOHBI.

ATOM - HaumeHbIIas 4YacTULA XUMUYECKOTO 3JIEMEHTA, SIBISIFOLIASICS. HOCUTENIEM €ro CBOMCTB. ATOM MOCTPOEH
13 CyOATOMHBIX YacCTHI] - TPOTOHOB, HEUTPOHOB, DJIIEKTPOHOB.

AToMHas euHMIIA Macchl (a.€.M.) - poBHO 1/12 dacTh Macchl aTomMa yrnepo;[alzeC, B sLIp€ KOTOPOro 6 MPOTOHOB
1 6 HEUTPOHOB, a B MIEKTPOHHOU 000J109Ke 6 AIIEKTPOHOB. [[pyroe Ha3BaHue - yriepoaHas equauma. Enquauna,
B KOTOPOW U3MEPSIIOT MAacCy aTOMOB, MOJIEKYJ U CyOaTOMHBIX YacCTHII.

ATOMHBIH Bec - Macca aToMa KaKoTo-TH00 3JIEMEeHTa, BRIpaXKEHHAs! B aTOMHBIX €UHHIIAX MaCChI(yTIEPOIHBIX

eZII/IHI/IHaX). ATOMHBII BeC djIeMEHTa PpaB€H CPECAHEMY 3HAYCHHNIO U3 aTOMHBIX BECOB BCEX €TI0 MPUPOIHBIX U30-
TOHNOB C YUYCTOM HUX PACIIPOCTPAHCHHOCTHU.
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ATOMHEII HOMED - TO K€, YTO MOPSAAKOBBIN HOMep anneMeHTa B [leproauueckoii cucteme [1.11.Menneneesa.
ATOMHBIN HOMEpP YUCIICHHO PABEH IOJIOKUTEIBLHOMY 3apsiy slipa 3TOr0 JIEMEHTA, T.€. YUCILy IIPOTOHOB B silipe
JTAHHOTO DJIEMEHTA.

B
BanenTHocTs - 4ncio 3JICKTPOHHBIX IIap, C MOMOIIBIO KOTOPBIX aTOM JAaHHOT'O 3JIEMEHTA CBA3aH C APYTUMHU
aToOMaMu.

BemiecTBo - B eCTeCTBO3HAHUH CYIIECTBYET PsiI IOHATHIA, KOTOPBIM TPYJHO JIaTh CTPOToe onpezaencHue. Bere-
CTBO - OJIHO U3 TaKUX MOHATUH. B 00IIIeM CMBICIIe OHO MCIIONIB3YETCS ISl 0003HAYCHHUS TOTO, YTO 3aTOTHSICT
MPOCTPAHCTBO U UMEET Maccy. B Ooiiee y3KkOM CMBICTIE - BEIIECTBO 3TO TO, U3 YETO COCTOST OKPYXKAIOIIHNE HAC
npeaMeThl. B XUMHH "alie Hernob3yeTcsl MOHATHE KOHKPETHOTO BENIECTBA - XJIOPU HATPUS, CYIb(aT KaTbITHS,
caxap, 6eH3uH u T.1. CM. Takxke "mpocToe BenecTBo", ""cliokHOe BenecTBo", "cMech".

BonmoponHas cBA3b - 0IMH U3 BUAOB MEKMOJIEKYJISPHBIX CBs3eil. OOycI0BIeHa B OCHOBHOM 3JIEKTPOCTaTHIE-
CKUMH cuiiamu. J{71s1 BOSHUKHOBEHUSI BOJOPOJHOM CBA3M HYKHO, YTOOBI B MOJIEKYJI€ ObUT OZMH MM HECKOJIBKO
aTOMOB BOJIOPO/ia, CBSI3aHHBIX ¢ HEOOJIBIINMHU, HO 3JIEKTPOOTpHIATEN HBIME aToMamH, Haripumep: O, N, F.
BaxxHo, 4TOOBI y 3THX 3JEKTPOOTPHLATENHLHBIX aTOMOB OBLTH HENOACICHHBIC IICKTPOHHBIE Tapbl. BogoponHsie
CBSI3M XapaKTEPHHI JIJIs TAKUX BEIIeCTB, Kak Boja H,0, ammuak NHs, dropoBomopon HF. Hampumep, Monekybt
HF cBsi3anbl Mex 1y cOO0H BOJOPOIHBIMU CBS3SIMHU, KOTOPHIE HA PUCYHKE [TOKa3aHbl MyHKTUPHBIMU JIMHUSAMU:

8 & % 3 &

Bonopoanas cBsi3b npudau3uTenbHo B 20 pa3 MeHee IpoyHasi, ueM KoBasieHTHas. [Ipu e€ BO3SHUKHOBEHUH YKC-
JI0 CBsI3ei, 00pasyeMbIx aToMoM H, mpeBsimaet ero ¢opMalbHYIO BaIEHTHOCTb.

BoccraHoBnenue - XuMuyeckas peakius, Ipy KOTOPOi 3JeKTPOHBI IepeatoTcs JaHHOMY BEIIECTBY.
BoccranoBuTens - BemEeCTBO, CHOCOOHOE OTAABATh AJIEKTPOHBI APYTOMY BEIIECTBY (OKHUCIHUTEINIO).

r

I'eTeporeHHble peakUK - XUMUYECKHUE PEaKMH MEKAY BEIIeCTBAMM, HAXOISIIMMHUCS B pa3HbIX (a3ax (pas3HbIX
arperaTHbIX COCTOSHHUAX BellecTBa). Hampumep, peakuus TOpeHus yIiid - rereporeHHast peakiius Mexxy TBEp-
JIBIM YTIIEPOJIOM H Ia3000pa3HbIM KUCIOPOIoM. Peakinst B3auMo/IeiicTBUS IMHKA C COJISTHOM KHUCIIOTOH - reTe-
POTeHHAas peakuys Mexay TBepAsIM HHMHKOM U pactBopoM HCI. ['ereporeHnblie peakiny NpoTeKaoT He B 00be-
Me, a Ha TpaHuIe pas3zena ¢a3 - B 3TOM X NPUHIUIHAIBHOE OTINYME OT FTOMOT€HHBIX PEaKIHi.

FI/IZ[paTaLII/II/I - CBA3bIBAHUC MOJICKYJI (aTOMOB, HMOHOB BeH.IeCTBa) C BOHOﬁ, HE COMPOBOXKAAOMICECS pa3pyILICHN-
€M MOJICKYJI BOABI.

I'uapatel - COEMHEHNUS BEIIECTBA C BOJON, MMEIOIINE MIOCTOSIHHBIN HUITH MIEPEMEHHBIA COCTAB U 00pa3yroIIHecs
B PE3yJIbTATE IUApATALUY.

I'mapokcunbHas rpynmna - rpynmna OH.

FOpeHI/Ie - 6BICTpLIﬁ nmponecc OKUCJICHHNA BCIICCTBA, COHpOBOX(HaMMHﬁCH BBIACIICHUEM OOJIBIIIOr0 KOJIMYECTBA
TCIUIOTHI U, KaK IpaBUJI0, CBETA.

['omMoreHHbIE peakuy - XUMUYECKUE PEAKIINH, IPOTEKAIOLIIE B OJHOPOIHON dase.

OOBIYHO 3TO peakiuy MO0 B Ta30BoM (aze (peakluu MeX Iy Ta3aMu), JIM0O B KHUIKOH (a3e (peakiuu Mex Ty
pactBopamu). [[OMOTeHHBIE peakIiK MPOTEKAIOT BO BCEM 00beMe PEaKIIMOHHOTO COCY/a - B TOM HX IIPHHIH-
MUAJbHOE OTJIMYNE OT T€TEPOTreHHBIX PEaKIHi.

a

Juddy3us— camorpon3BoiIbHOE BRIPaBHUBAHHE KOHIICHTPAIIMH BEIIECTB B CMECH, 00YCIIOBIIEHHOE TETLIOBBIM
JBIDKEHUEM MouiekyJl. [lepeHoc yacTuil BelecTsa, MpUBOISALINI K BEIPABHUBAHUIO €0 KOHLIEHTPAIUHU B IIEPBO-
HaYaJIbHO HEOHOPOIHOM crucTeMe. MICKyCCTBEHHOE TepEeMENTUBAHNE CMECH JICCTBYET B TOM K€ HAIIPaBJICHUM.
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3akoH ABOTapO- PaBHBIC 0OBEMBI JTFOOBIX Ta30B (IIPH OJIMHAKOBBIX TEMIIEPATypE U TABJICHUHN) COACPIKAT PaB-
HOE YHCII0 MOJIEKYJI. 1 MOJb JT000T0 Ta3a MpH HOPMAIBHBIX YCIIOBUAX 3aHUMaeT 00beM 22,4 1.

3aKOH COXPaHEHUS MacChl: Macca BEIIECTB, BCTYNAIOIINX B XUMUYECKYIO PEaKIIHIO, PaBHA MacCe BEIIECTB, 00-
pa3yroIuXCs B pe3yIbTaTe PEaKIii.

3apsin sapa - TOMOKUTEIBHBIN 3apsii aTOMHOTO SIIpa, PaBHBIN YUCITy POTOHOB B SAPE JaHHOTO eMeHTa. [lo-
PSAKOBBIN HOMEp XUMHUYEcKoro 3iemeHnTa B [lepuoanueckoii cucteme J[.M1.MenzaeneeBa paBHsAeTCA 3apsny sapa
aToMa ATOTO JIEMEHTA.

n

M3oTtome! - aToOMHBIE Pa3ZHOBUAHOCTHU OJHOI'O M TOI'O K€ 3JICMCHTA. M30TOIIBI COCTOSAT M3 aTOMOB C OJIMTHAKOBHIM
3apsaoM sAapa (TO €CTh C OAMHAKOBBIM YK CJIOM HpOTOHOB), HO C pa3HbIMU OTHOCHUTCIIbHBIMU ATOMHBIMU MacCa-
MU (TO €CThb C Pa3HbBIM YUCIIOM HeI>'ITpOHOB B ;I,upe). OueHb MHOTHE SJICMECHTHI B OpUpoOaAC HAXOAATCA B BUAC
CMECH U3 HCCKOJIBKO M30TOIIOB.

I/IHFI/I6I/ITOpI)I - BEIICCTBA, 3aMCAJIAIOINC XUMHUYCCKUEC PCAKIUH.

WunukaTopsl (KHCIOTHO-OCHOBHBIC) - BEIIECTBA CIIOKHOTO CTPOSHHSI, MMCIOIINE Pa3HYI0 OKPACKy B pacTBOpax
KHCJIOT ¥ OCHOBAaHUHN. BBIBalOT MHAMKATOPHI U 11 APYTUX BEILECTB (HE KUCIOTHO-OCHOBHBIE). Hanpumep,
KpaxMaJ - HHAUKATOP Ha TOSBJICHUE B PACTBOPE UOAA (aCT CHHIOIO OKPACKY).

WoHHas CBA3b - MpeAeIbHbIN Clydail MONSIPHON KOBaJEHTHOU CBA3U. CBA3b MEXKAY ABYMsI aTOMaMU CUUTAETCS
MOHHOM, €CJIM Pa3HUIIA SIEKTPOOTPUIIATETLHOCTEH STUX aTOMOB OO0JIbIIE WIH paBHsIETCS 2,1.

HoHBI - OTpHLIATENFHO WU MTOJIOKUTEIBHO 3apsDKEHHbIE YacTHUIIbI, 00pa3yroIuecs Ipy NPUCOSINHEHNH W
OT/Ia4e 3JICKTPOHOB aTOMaMH AJIEMEHTOB (HJIH Tpynnamu atoMoB). FloHsl ObiBatoT oHo3apsiaHbie (1+ mwin 1-),
JByX3apsiAHble (2+ unu 2-), Tpex3apsiHble U T.1. ".

K
KaTaIII/I?:aTOpI)I - BCIICCTBA, CIIOCOOHEBIE YCKOPATh XUMUYCCKUC pE€aKlIMU, CaMU OCTaBasCh IIPpU 3TOM HEU3MCH-
HBIMH.

KaTHoHBI - TON0XUTENHHO 3apsKEHHBIE HOHBI.

KBaHTOBBIE YKCIa - ONMUCHIBAIOT COCTOSTHIE KOHKPETHOTO JIEKTPOHA B JISKTPOHHOM O0JIaKe aToMa:

- rmaBHOE (N) - MOKAa3bIBACT, Ha KAKOM 3JIEKTPOHHOM YpOBHE, HaYMHas OT OJmkaiiiero k sapy (1, 2, 3, ...)
HaXOJIUTCS JaHHBIN DJIEKTPOH;

- opouransHoe () - mokassiBaeT BH MOYPOBHS (S-TIOyPOBEHb, P-II0IypOBEHb, d-II01ypOBEHbD, f-10ypOBEHB);
-MarHuTHoe (M) - yKa3pIBaeT KOHKPETHYIO OPOUTAIIb (S-OpOUTalIb, Px-OPOHUTAIB, Py-OpOUTAIb U T.1.);
-CIIMHOBOE (S) - TOKa3bIBACT, KAKOE U3 IBYX BO3MOXKHBIX (Pa3pelICHHBIX) COCTOSIHII 3aHUMAET JICKTPOH Ha
JAHHOW opOUTAaIH.

Kucrnora - cioxxHOe BEIecTBO, B MOJIEKYJIe KOTOPOTO UMEETCS OJIMH MM HECKOJIBKO aTOMOB BOJIOPO/1a, KOTO-
pbI€ MOT'YT 6BITI) 3aMEIICHbI aTOMaMH (I/IOHaMI/I) MeTaiuioB. OcTaBIIascs 4acTh MOJICKYJIBI KMCJIOTBI HAa3bIBACTCA
KUCIIOTHBIM OCTaTKOM. Ellie 0/THO ompe/iesieHne: KUCIO0ThI — BEIIECTBO, PACaIaloleecs: B pacTBope ¢ 00pa3o-
BaHHEM MOHOB Bojoposaa H'.

KoBajieHTHast CBA3b - CBSI3bIBAHUE ATOMOB C ITOMOIIBIO 00IIUX (TIOJCIIEHHBIX MY HUMH) 3JICKTPOHHBIX I1ap.
Hemnonsiprast koBajieHTHas CBsI3b 00pa3yeTcst MeXy aTOMaMu OJHOTo Buaa. [lonspHas koBaleHTHas CBS3b Cy-
LIECTBYET MEXKAY ABYMs aTOMAaMH B TOM CJIy4ae, €CJIM UX JJIEKTPOOTPULIATEIBHOCTA HE OJJUHAKOBEI.

KoH1ieHTpanus - OTHOCHTENBHOE KOJMYECTBO KaKoro-1r00 BelecTBa B pactBope. Hanpumep, nporieHTHas
KOHIICHTpPAIHI- TO e, YTO K MacCoBast IOJIsl pACTBOPEHHOTO BEIIECTBA - OTHOIIEHUE MaCChl PACTBOPSHHOTO
BEIIIECTBAa K MAaCCe PacTBOPa, BRIPAXKEHHOE B MPOLIeHTaX. MoJisipHasi KOHLEHTPAIUs- OTHOIICHHE YHCiia MOJICH
PacTBOPEHHOT'O BEILIECTBA K 00IIeMy 00beMy pacTBOpa (eIMHUIIA - MOJIB/J).
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KOOp)_II/ILII/IOHHOC YHCIIO- K KaXKIOM HaCTHIIEC, HaXO,Z[SIH.IefICH B KpUCTaAJJIC, IPUMBIKACT BIINIOTHYIO TOJIBKO OIIPEC-
JCJICHHOC YHCJIO COCCIHUX YaCTHII. 910 Pa3IMYHOC IJId pa3HBbIX KPHUCTAJJIOB YUCJIO COCEAHUX YAaCTHUIL Ha3bIBa-
CTCA KOOpAMHAIIMOHHBIM YUCJIOM.

Kpwucrainn - TBepzoe BemecTso, B KOTOPOM aTOMBI, MOHBI HITH MOJIEKYJIBI PAaCMOJIOKEHBI B IPOCTPAHCTBE PEry-
JISIPHO, TIPAKTUIECKH OECKOHEYHO TTOBTOPSIOIIIMICS TPYTIIIaMH.

Kpucrammm3arms - crroco0 OYHCTKH BEIECTBA ITyTEM OCKACHUS €r0 M3 HACHIIIEHHOT0 pacTBopa. OOBIIHO
HACBIIIICHHBIN PAaCTBOP BEIIECTBA TOTOBUTCS IIPH MOBBIIIEHHON TeMiieparype. [Ipu oxiaxaeHnu pacTBop cra-
HOBUTCS TIEPECHIIIICHHBIM U YUCTHIE KPUCTAILUIBI BHIMATAIOT B OCA/IOK.

Kpucrammaeckas pemerka. Kpucrammmaeckast CTpyKTypa XapaKTepru3yeTcsl IPaBIWIIbHBIM (PETYIISIPHBIM) pac-
MOJIO’KEHUEM YaCTHIL B CTPOTO ONPEAEIEHHBIX TOUKaX MPOCTpaHCTBa KpucTayia. [Ipu MpICIEeHHOM cOeIMHEHUT
3TUX TOYEK JIMHUSAMH MOIYYar0TCsl IPOCTPAaHCTBEHHBIN KapKac, KOTOPBIN Ha3bIBAIOT KPUCTAJUIMUECKON peleT-
KOU. TOUKH, B KOTOPBIX pa3MEILIEHbl YACTUIIbl, HA3bIBAIOTCS Y3JaMU KPUCTAIUNIMYECKOHN pemeTKu. B y3nax MoryT
HaXOAWTHCS MOHBI, AaTOMBI WM MOJIEKYJbI. KprcTanmmmaeckas pemeTka COCTOUT |3 COBEPIIEHHO OJHHAKOBBIX
3JIEMEHTApHBIX f4eeK (CM. "areMeHTapHas sueiika').

Kpucrammoruapats! - KpuCTATHIECKHE THAPATHI (COSTUHEHNS BEIIECTBA C BOJION ), HMEIOIIUE TIOCTOSHHBIN
cocTaB. BeIIESIIOTCS U3 pacTBOPOB MHOTHX BEIIECTB, 0COOCHHO COJICH.

M
MaccoBoe uncio(A) - cymma gmucia npoToHoB (Z) u HelTpoHOB (N) B siipe aToMa KaKoro-muoo dmeMeHTa (A =
Z+N).

MeTanmuueckas CB3b- XAMHUECKAsl CBSA3b B KPHCTAIUIC MEX/TY MOJIOKUTEIBHO 3apsHDKEHHBIMA HOHAMH MeTaia
MOCPE/ICTBOM CBOOOTHO MepeMeniaouxcs (1o BceMy 00beMy KPUCTalIa) JIEKTPOHOB C BHEITHUX 000JI0UEK
aTOMOB MeTaJla.

Monexyna - HAaUMCHbIIIas YaCTula KaKoro-auoo BCIIECTBA, oNpcaAcaAromas €ro XuMn4eCKue CBOMCTBA U CIIO-
cobHas K CaMOCTOSATCIIbHOMY CYHICCTBOBAHUIO. MOJICKy.HI)I COCTOAT U3 aTOMOB.

MonekynsipHOCTb PEaKLIUH - YUCIIO UCXOIHBIX YacTHLl (HAIIpUMeEp, MOJIEKYJI, HOHOB), OMHOBPEMEHHO B3aHMO-
JEHCTBYIOLTUX APYT C IPYTOM B OJTHOM DJIEMEHTApPHOM aKT€ peaklnu. MONEKyISIpHOCTh PEaKIIUK MOXET CO-
cTaBnATh 1, 2 nnn 3. COOTBETCTBEHHO pa3IMyal0T MOHOMOJIEKYJISIPHBIE, OMMOJIEKYJISIPHBIE M TPUMOJIEKYIISIPHbIE
peaxuuu.

H
He#TpoH - anekTpudecky HeHTpasibHasK SIeMeHTapHas (T.e. Hepas3/IenuMasi) YacTHIIa C MACCON MPUMEPHO
1,67‘10727 kr win 1,00867 a.e.M. HEeHTpOHBI BMECTE C MPOTOHAMHU BXOJIAT B COCTaB aTOMHBIX sIZIEp.

Hemnonenennas mapa 3JIeKTPOHOB - BHEITHSS 3JIEKTPOHHAS ITapa aToMa, He Y4acTBYOIas B 00pa30BaHUU XH-
MHYECKOU CBI3U.

HopwmanbHble ycnoBus (H.y.) HasbiBatoT Temreparypy 0°C (273 K) u nasnenue 1 atm (760 MM pTyTHOTO CTOJI6A
win 101 325 Ia).

HyxoHsI - 351eMeHTapHbIe YaCTHIIBI (IIPOTOHBI M HEHTPOHHI ), BXOJSIINE B COCTAB sSIIpa aToMa.

(0)

Oxwucrienre (BeuiecTsa) - XUMAYEeCKask Peakiusl, Py KOTOPOH 3JIEKTPOHBI OTOUPAIOTCS Y IAHHOTO BENIECTBA
OKHUCIIUTENIEM.

OKHCIUTETH - BEMIECTBO, CIIOCOOHOE OTHUMATH JIEKTPOHEI Y APYTOro BEmecTBa (BOCCTAHOBHUTEIIS).

OKCI/I}_'H:I - CJIOKHBIC BCHICCTBA, COCTOALICC U3 aTOMOB JIBYX 3JICMCHTOB, OIUH U3 KOTOPLIX - KUCJIOPOA.

OKCI/IZ[I)I KHCJIOTHBIC - OKCH/IbI, KOTOPLIC BSaHMOHeﬁCTByIOT C OCHOBAaHUSIMH C 06p330BaHI/IeM COJIM 1 BOJBI
OKCI/I}_'H:I OCHOBHBIC- OKCHUbI, KOTOPLIC BSaHMOHGfICTByIOT C KHCJIOTaMHU C 06p3,30BaHI/IeM COJIM U BOJHI.



OpOuTains - MpOCTPAHCTBO OKOJIO SApa, B KOTOPOM MOXHO OOHAPYKHUTH JICKTPOH. 3a MpeeIaMH dTOTO TIPO-
CTPaHCTBA BEPOSATHOCTh BCTPETHUTH AJIEKTPOH JIOCTATOYHO Maia (MeHee 5%).

OcHOBaHUE - CII0KHOE BEMIECTBO, B KOTOPOM aTOM (HJIM aTOMBI) METallia CBsI3aHbI C TuApoKcH-rpymnmamu (OH-
rpymmnamu). PacTBoprMbie OCHOBaHUSI MOTYT paclagaThcsi B pacTBope ¢ 00pa3oBaHueM ruipokcua-uoHos OH .
OcHoBaHue aMm(pOTEpPHOE- CI0KHOE BEIIECTBO, CIOCOOHOE MPOSBIIATH KaK KUCIOTHBIC, TAK U OCHOBHBIC CBOW-
CTBa B 3aBUCHMOCTH OT MMapTHepa 1o peakiui. AMGOTEpHOE OCHOBaHUE CIIOCOOHO OT/IaBaTh KAK HOHBI BOJIOPO-
na H' B peakuusx ¢ 0ObIMHBIMU OCHOBAHMSMM, TaK M rHAPOKCH-Tpynnbl OH B peakuusax ¢ OObIYHBIME KHCIIO-
Tamu.

OTHOCHTEHast aTOMHast Macca - 06o3HauaeTcss cumBojioM A ("I - oT auramiickoro "relative" - OTHOCHTENBHBIN) -
OTHOIIIEHHE MAacchl aTomMa kK Macce 1/12 atoma yrnepona-12

II

[lepexoanoe cocTosiHUE (TO K€, YTO AKTUBUPOBAHHBIN KOMIUIEKC) - KOPOTKOKUBYIIAsl MOJIEKYJIa, BOSHUKAIO-
1asi B XMMHYECKOH peakiuy MpH Mepexo/ie 0T HaYaJIbHOTO COCTOSIHUS (peareHThl) B KOHEUHOE (ITPOILYKTHI).
OHeprust U reOMETPUsl IEPEXOAHOTO COCTOSIHUS COOTBETCTBYIOT BEPIIMHE SHEPTEeTHYECKOTro Oapbepa, pa3aens-
OLIEr0 PeareHThbl ¥ MPOIYKTHL.

[Tepuoanueckuii 3axoH .M. MenaeneeBa: cBOWCTBA 3JIEMEHTOB MEPUOANUECKH U3MEHSIOTCS B COOTBETCTBUH C
3apsAIOM sIep UX aTOMOB.

[Mopsinok peakyy - O JaHHOMY BEILIECTBY - IOKA3aTellb CTENCHN NPU KOHIIGHTPAIIMK 3TOTO BEIIECTBA B KUHE-
TUYECKOM ypaBHeHUH. CyMMa MOPSAIKOB MO BCEM BEIIECTBAM HAa3bIBAETCSA OOIIMM UM CYMMAapHBIM MOPSIKOM
peaximu. Hampumep, st peakiun 2 NO + O, = 2 NO,: kuneTHaeckoe ypasaenne v = k[NOJ*[O,]; Bropoii mo-
panok o NO, nepsblii nopsinok mo Oy, o0muil (CyMMapHBIi) MOPSAAOK peakimu 3. [Jist aeMeHTapHbIX PeaKLuii
MOPSIZIOK - IIETIOYHCIICHHAs BETMYMHA, COBIAJAIONIAsl ¢ MOJEKYIAPHOCTBIO peakuuu. (s Ipyrux peakuuii mo-
PSLIKU OTIPENEISOTCS TOIABKO SKCIIEPUMEHTATIBHO, IPUYEM OHH MOTYT HMETh KaK LEJIOUYUCICHHOE, TaK U APO0-
HbI€ (M JaXke HyJIEBOE) 3HAaUCHHUE.

[Ipaswumo ['ynaa: mpu 3aceneHnn opOUTaeil ¢ OMMHAKOBOW dHEpruei (Hampumep, sty d-opouraieit) amexTpo-
HBI B TIEPBYIO OYEPE]Ib PACCEIIOTCS MTOOAMHOYKE Ha BaKaHTHBIX ('IyCTHIX") OpOUTANISAX, TTOCTIE Yero HaYNHAET-
csl 3aceyieHne opouTaneil BTOPbIMU 3JIEKTPOHAMH.

IIpaBuiio OKTETa: aTOMBI SJIEMEHTOB CTPEMSATCS K HanboJjiee yCTOWYUBOM JIeKTPOHHOM KoHurypanuu. Camast
pacrpocTpaHeHHas yCTOWYHMBas SJIEKTPOHHAS KOHPUTYpalus — C 3aBepIICHHOMN BHEIIHEH AIEKTPOHHOM 000-
JIOYKOU U3 8 DIIEKTPOHOB (C OKMemoM DIEKTPOHOB).

[Mpunnun [Taynu: HUKaKKE Ba 3JICKTPOHA B OJJHOM aTOME HE MOTYT XapaKTePHU30BaThCS OJJMHAKOBBIM HAOOpOM
BCEX YETHIPEX KBAHTOBBIX YKcea n, |, mu s.

ITpockok armeKTpoHa - OTCTYIIIEHHS OT 00MIel sl OONBIIMHCTBA 3JIEMEHTOB TIOCIIEIOBATETLHOCTH 3aTI0THEHHUS
3NEeKTPOHHBIX 00oouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak gajiee), CBA3aHHBIC C TEM, YTO 3TH "HAPYIICHHUS Mpa-
BIII" 00€CIIeUnBAIOT aTOMaM HEKOTOPBIX JIEMEHTOB MEHBIIYIO DPHEPTHUIO 110 CPABHEHHIO C 3aII0JTHEHUEM DIIeK-
TPOHHBIX 000JI04eK "1To mpaBwiam".

HpOCTOC BEIIECTBO - BEHIECTBO, KOTOPOEC COCTOUT M3 ATOMOB TOJIBKO O/THOT'O 3JIEMEHTA WUJIN U3 MOJICKYIJI, I10-
CTPOCHHLBIX N3 ATOMOB OJJHOI'O 3JICMCHTA. HpI/IMepBII JKCJIC30, KUCJIOpOA, aliMa3, aproH, MC/ib U T./1.

IIpoToH - ycToiunBast 3neMeHTapHas (T.e. Hepa3aeanMas) YacTHIIA C DIIEMEHTAPHBIM (T.€. HAUMCHBIIIAM U3
BO3MOJKHBIX) ITOJIOKHTEIEHBIM IEKTPHUECKUM 3apsioM U Maccoit 1,6710% kr (wmm 1,00728 a.e.m.). IIpoToHs
BMECTE C HEUTPOHAMH BXOJAT B COCTAaB aTOMHBIX siiep. [1opsikoBbIi HOMep XUMUYecKoro anemenTa B [lepro-
nuueckoit cucrteme [[.M.MeHieneeBa paBHAETCS YUCIy IPOTOHOB B SIIPE€ aTOMa 3TOT0 JIEMEHTA.

P
PacTBOpUMOCTS - CITOCOOHOCTH BEIIECTBA PACTBOPSITHCSI B TOM WIJIF HHOM PacTBOpHUTENE. Mepoi pacTBOPHUMO-
CTH BEIECTBA IIPH JAHHBIX YCIOBUSX SIBJSICTCS €70 COJIEP’KaHNEe B HACKIIIICHHOM PacTBOPE.
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PactBopuTenb: U3 ABYX WM HECKOJIBKUX KOMIIOHEHTOB PAaCcTBOPA PACTBOPHUTEIEM HA3BIBAETCS TOT, KOTOPBII
B3ST B OOJIBIIIEM KOJIMYECTBE U MIMEET TO K€ arperaTHOe COCTOSTHUE, YTO M Y PaCTBOPA B IIETIOM.

PacTBOp HaCHIIIEHHEIH - pAaCTBOP, B KOTOPOM JaHHOE BEIIECTBO MPH JAaHHOH TeMIiepatype yxe Oolblie He pac-
TBOpseTcs. HachlmeHHbIi pacTBOp HAXOAUTCS B TMHAMIYECKOM PAaBHOBECHU C HEPACTBOPHBIIINMCS BEIIIECTBOM.
PacTBOpEI - QU3NKO-XMMHUYECKUE OJTHOPOHBIE CMECH IIEPEMEHHOI'0 COCTaBa, COCTOSIIIHNE U3 JBYX WU HE-
CKOJIBKMX BEMIECTB U MPOTYKTOB UX B3aMMOJEHCTBHSI.

PeareHTnI - HICXOIHBIC BEIIECTBA B XUMHUYCCKOM pCaKkuunu. (DOpMyJ'II:I PpCarcHTOB 3allMChIBAIOTCA BCCr/ia B JICBOM
YaCTU YPaBHCHUA XUMHYSCKOM peaKkuuu.

C
CKOpOCTb XUMHUYECKOW peaKIiH- KOJHMYECTBO BEIIECTBA, BCTYNAIOIIETO B PEaKLMIO MK 00pa3yromerocs mpu
PeaKINH 3a eIMHUILY BPEMEHH B eIMHUIE 00beMa CHCTEMBL. VIMeeT pa3sMepHOCTh MOJIB/J CeK .

Cno>XHO€ BEIECTBO- BEIIECTBO, KOTOPOE COCTOUT U3 MOJIEKYJI, TOCTPOCHHBIX U3 aTOMOB Pa3HbIX 3JIEMEHTOB.
[Tpumepsl: coib, caxap, TMOKCH]I yriiepo/ia, OCH3WH, BOAA U T.1I.

Conu - CI0XKHEIE BCIIECTBA, B KOTOPBIX aTOMbI M€TaJlJIa CBA3aHbI C KUCJIOTHBIMU OCTATKaMU.
Conu Kucibie - COJIU, KOTOPBIC ITIOMHUMO MOHOB METaJlJIa U KUCJIOTHOI'O OCTaTKa COACPKAT MOHBI BOAOPpOJAA.

Cont OCHOBHBIE - COJIH, KOTOPBIE TOMUMO HOHOB METaJlIa M KHCJIOTHOTO OCTaTKa COAEPKAT THAPOKCUIIbHBIC
rpynnsl (OH-Tpymer).

CraHgapTHas SHTAJIbIUS 00Pa30BaHUs BEIIECTBA - TEIUIOBOM 3 (eKT peakiuu 00pa3oBaHUs JAHHOTO BEILECTBA
13 3JICMCHTOB IIPpU OMMPEACIICHHBIX YCIOBUAX.

CreneHb OKHCICHUS: IPH 00pa30BaHUU XUMHUYCCKHUX CBS3EH MEXIy aTOMaMH JJIEKTPOHBI YACTUYHO MepeatoT-
Csl OT MEHEe HIIEKTPOHOAKIIEIITOPHBIX AaTOMOB K 00JIee 3JIeKTPOHOAKIENITOPHBIM aToMaM. KosmuecTBo oTnan-
HBIX WIN OPUHATHIX aTOMOM 3JIEKTPOHOB HA3bIBACTCS CTEIICHBIO OKHMCIICHUS aToMa B MoJiekyJe. IIpu cBs3biBa-
HHUH Pa3HBIX aTOMOB CTEIIEHb OKHUCIICHUS paBHa 3apsily, KOTOPBIH MPHOOpes Obl aTOM B 3TOM COCTUHEHUH, €CITU
OBl OHO MOIJIO COCTOSTh U3 OJHUX MOHOB. OIUCHIBAET COCTOSTHUE aTOMa B MOJIEKYJIE.

CrpyKTypHBIE POPMYIIBI - H300paKEHHE MOJIEKYIIBI, B KOTOPOM ITOKa3aH MOPSIOK CBSI3BIBAHUS aTOMOB MEXKIY
co0oii. XUMHUECKHE CBS3U B TaKuX (opMmynax 000o3HayaroTcs ueproukamu. Hanpumep, ctpykrypHbie Gpopmy-
nel: Cl-Ca-Cl (monekyna CaCly), O=C=0 (monexyna CO,) u T.1. PekoMeHyeTCcs B CTPYKTYPHBIX (hopMyIiax
n300pakaTh TaKXKe M HETOIeIEHHBIE Maphl 3JEKTPOHOB.

T

TennoBoii 3 eKT peakLuii- TEII0Ta, BbIAEICHHAS WK MOTJIOMICHHAS IPH IPOTEKAHUU XUMHUYIECKOH peakuuy.
O065b1uHO 0603HavaeTcst cumBosamu Q. IIpu mocrostHHOM naBieHnu TemnoBoi 3G ¢eKT peakuuii paBeH u3Me-
HEHHIO DHTANBITNH. B TepMOXUMHUYECKOW CHCTEME 3HAKOB MOJIOKHUTEILHBIM CUUTAETCS TEIIOBOH 3P QEKT IK30-
TEPMHUUYECKOM peakiuu (B KOTOPO# TerJio Beiiesercs "Hapyxy"). B TepMonnnamuueckoil cucteme 3HaKOB
TETUIOBOM A (DEKT FIK30TEPMUIECKON peaKIny cunuTaeTcs oTpurareabHsM (Q = -11H).

THITBI XUMUYECKHUX PEAKITHIA:

-COeIMHEHUs - Kor/ia ABa (Win 0oJiee) BEIIeCTBa-peareHTa COSAMHSIIOTCS B 0JTHO, O0JIee CII0KHOE BEIIECTBO;
-pa3oXKeHHsI- KOTJIa OJJHO CIIOKHOE MCXOHOE BEIIECTBO pa3jiaracTcs Ha JiBa WM HECKOJIBKO 00Jiee IPOCTHIX;
-o0MeHa- KOTJja peareHThl 0OMEHUBAIOTCS MEXKIY COO0H aTOMaMH HIIH IEIBIMUA COCTABHBIMH YaCTSIMU CBOUX
MOJIEKYIL.

-3aMeIleHUs - PeaKIi 00MEHa, B KOTOPBIX Y4aCTBYeT KaKoe-IIH0O MPOCTOE BEIIECTBO, 3aMEIAr0IIee OJTUH U3
3JIEMEHTOB B CJIO)KHOM BEIIIECTBE;

-HeWTpanu3anuu- (BaKHasi Pa3HOBHIHOCTh PEaKITHil 0OMEHa): peaKITui 0OMeHa MEX Ty KHCIOTONH M OCHOBaHH-
€M, B pe3yJIbTaTe KOTOPBIX 00pa3yeTcsl COJIb U BOJIA;

-OKHCIITEIFHO-BOCCTAHOBUTEIHHBIC PEAKITUH - PEAKIIMH BCEX MIEPEUNCICHHBIX BBIINIC THIIOB, B KOTOPBIX IIPO-
HCXOJIUT U3MEHEHHE CTEIICHN OKUCIICHUS KAaKUX-JIN0O0 aTOMOB B PEarupyrOIINX MOJIEKyIax.



TutpoBaHue - CIIOCOO ONpE/ICIICHUsT KOHIICHTPAIIUY PAcTBOPA BEIIECTBA 4 ¢ TIOMOIILIO0 PacTBOpa BemiecTsa b,
KOTOpOE pearupyer ¢ BemecTBoM 4. K TouHO oTMepeHHOMY 00BeMY HCCIIEYEMOTO pacTBopa A 10 KaruisM J0-
0aBJIAIOT pacTBOpP A M3BECTHOM KOHIeHTparuu. OKOHYaHUE PEAKIIUU OMPE/ISIISIOT C TIOMOIIBI0 HHANKATOPA .
ITo 00BbeMy H3pacX0A0BaHHOTO PAacTBOpa A CyAAT O YHCIIE MOJICH BelllecTBa A B 0TOOpaHHO# MpoOe 1 BO BCeM
pactBope 4.

@, X 11,35,

dusnvecKre SBISHIsI- IBJICHHS, HE CONIPOBOXKIAIOIINECS IPEBpaIlleHUeM OJTHUX BEIECTB B IPYTHE MyTEM pas-
pBIBa U 00pa30BaHUs CBSA3EH B MX MOJIEKYyJaX.

XUMUYECKHE SIBICHUS - IBJICHUS, TIPU KOTOPBIX OJIHU BEIIIECTBA, 00JIIAFOIINE OMPEICIICHHBIM COCTABOM U
CBOICTBaMH, IIPEBPAIIAIOTCS B IPYTHE BEIIECTBA - C JPYTUM COCTABOM U APYTUMH cBoiicTBamu. [Ipu sToMm B
COCTaBE€ aTOMHBIX SJIep U3MEHEHUN HE MPOUCXOIUT. XUMHUUECKUE SIBJICHHS HA3bIBAIOT MHAYE XUMUYCCKUMU
peaKIusIMHU.

Xumus - HayKa O BEHICCTBAaX 1 3aKOHaX, IO KOTOPBIM IMPOUCXOIAT UX NPEBPAIICHUS B APYTrUe€ BEIIECTBA.

Illenoun- pacTBOpUMOE B BOjie cHilbHOE ocHoBaHue. Bee menoun (NaOH, KOH. Ba(OH),) B pacTBopax pacrma-
JTAF0TCSl Ha KATHOHBI METAJUIOB U rUApoKcua-uoHel OH .

DK30TEPMHUUECKUE PEaKIHHU(OT IPEIECKOTO €X0 - BHE, CHAPYKH) - XUMHUUECKHUE PEaKIIUH, IPOTCKAIOIINE C BbI-
JISIICHUEM TerwIa.

DNEKTPOH - YCTOWYMBAs dNIeMeHTapHas (T.e. Hepa3IenrMast) YacTHIIA C DIIEMEHTAPHBIM (T.€. HANMEHBIIIUM U3
BO3MOYKHBIX) OTPUIATEILHBIM AEKTPHUCCKHUM 3apsiioM i Maccoi 9,11:10°%! kr. DNEeKTPOHBI SBISIOTCS COCTaB-
HOW 4acTHIO aTOMOB BCeX AieMeHTOB. O0aIaroT CBOMCTBaMHU KaK YacTHII, TaK W BOJIH.

DJneKTpoHHast KOHPHUTYpaLusi- pacupeielieHre 3JICKTPOHOB M0 YHEPTETHYSCKUM YPOBHSIM, CYIIECTBYIOLINM B
UIEKTPOHHOM 00JIaKe aToMa. DIEKTPOHHYIO KOH(DUTYPAIHIO OMUCHIBAIOT Pa3HBIMH CIIOCOOAMMU: @) C OMOIIBIO
AIIEKTPOHHBIX (HOpMYI, 0) C TOMOIIBIO OPOUTANBHBIX THATPAMM (CM. “3JIeKTpOHHAS (opMyIia”, SIEKTPOHHAS
saueiika’”).

OnexTpoHHas (HOpMyIIa- 3aMUCh pacTIpeeIeHIsI UMEIOIINXCS B aTOME 3JIEKTPOHOB M0 SHEPTeTHYECKUM yPOB-

HSM ¥ opOuTamsiM. Hanpumep, anekTpoHHas popMyrna KUcIopoaa (3JIeMeHT HOMEp 8, aTOM COJECPKUT 8 IIeK-
2 2 4

TpoHOB): 1s” 25" 2p™.

DNEKTPOOTPHUIATEIHHOCTh - OTHOCUTENbHAS CTIOCOOHOCTh ATOMHBIX S/Iep MPUTITUBATH K ce0e NEKTPOHBI, 00-
pa3yollrue XUMAYECKYIO CBS3b. XapaKTepU3yeT ClIOCOOHOCTh aTOMa K MOJISIPU3AIIMY XUMUYECKUX CBA3CH.

DJIEMEHT - BCIICCTBO, COCTOANICEC M3 aTOMOB OJHOI'O B4 (I/I3 aTOMOB € OJMHAKOBBIM 3apsa10M ;mpa). Yacro
OJICMEHT COJACPIKUT B CBOEM COCTAaBC HECKOJILKO M30TOIIOB.

QHHOTepMH‘ICCKHC peakuun (OT rpeuecCKkoro endon - BHYTpI/I) - XUMHUYCCKHUC pCAKIUHU, ITPOTCKAOIIUC C ITOTJIO-
MECHUEM TCILIA.

Oueprus aktuaiuu (E,, nHorna 0003HayaeTcs Kak E#) - 9TO Ta JOTIOTHUTENIbHAS SHEPTHsI (K CpeaHel sHep-
run E crankuBaromumxcs 4acTui), KoTopas Heo0XoanMa, 9To0bl CTOIKHOBEHHE IPUBEJIO K XUMUUECKON peak-
UK. DHEPTUI0 aKTHBAIIUM WHOTIa Ha3bIBAIOT TAK)KE SHEPreTHUIEeCKUM OapbepoM. Kaxkaast XuMudeckas peaxius
MMEET CBOIO PHEPTUIO aKTHUBAIlMU. JHaUeHus B, I peakiuii Mexx1y HeUTpaJTbHBIMU MOJIEKYJIaMH COCTaBIISIOT,
Kak mpasuio, ot 80 1o 240 x/lx/monb. Ha Bennuuny E, He BiusieT Temneparypa, HO MOXKET HOBJIHATh MPUCYT-
CTBUE KaTau3aTopa.

OHnTanenui - "Terocoaepkanue” pearupyrommx seuiects. O6o3nauaercsa kak [1H. Ilpu nocrosiHHOM naBie-
HUHM (€CTIM peakLusl UAET He B 3aMKHYTOM COCY/I€) U3MEHEHHE SHTANBIINH B IPOLIECCE XUMUYECKOH peakuu

paBHO e€ TerIoBoMy dhheKTy.

HZLGpHLIe peaKuun - IpCBpaliCHUC OAHHUX BCIICCTB B APYIrUC, HO HC IIYTEM pa3pbiBa U 06pa3OBaHI/IH XHUMHYC-
CKHX c13;13e171, a IIYTEM U3MCHCHUSA CTPOCHUA AACP JIEMCHTOB, YHACTBYIOIINUX B TAKUX PCAKIIUAX.
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15. OCOBEHHOCTHU PEAJIM3ALIMA JUCHUIITIMHBI AJ151 UTHBAJIMAOB U JIMLL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA
OcobennocTu ocBoeHust MoayJ/isi HHBAJINAAMHU H JIMIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

Opranuzanusa o0pa3oBaTeIbHOrO MpoLecca JUI] ¢ MHBAIUIHOCTBIO U OFPaHUYCHHBIMU BO3MOXHOCTSI-
MU 3710poBbs (naee — OB3), moMuMo ykazaHHBIX B pazaene «OOme CBeACHMs 0 TIPOoTrpamMmey, CTPO-
UTCSl B COOTBETCTBUE C: - TPeOOBAaHUSIMU K OpraHU3alMi 00pa30BaTENILHOTO Mpoliecca A 00ydeHus
uHBaNMA0B U Ul ¢ OB3 B npodeccrnonanbHbIX 00pa30BaTENbHBIX OPraHU3alUgX, B TOM YHCJIE OCHA-
HIEHHIO 00pa3oBaTeILHOrO mporecca (mucbMo Munoopuayku Poccun ot 18 mapra 2014 1. Ne 06-281);
- METOJMYECKUMHU PEKOMEHJIAIIUSMHU 110 OPTaHU3aIKi 00pa30BaTEIbHOTO Mpolecca sl O0y4eHUs H-
BanuoB u Jiuil ¢ OB3 B 00pa3oBaTeabHbIX OpraHU3alUsaX BBICIIEr0 00pa30BaHus, B TOM YUCJIE OCHa-
HICHHOCTH 00pa3oBarenbHOro mnporecca (muchkMo Munoopuayku Poccun ot 16 anpenst 2014 r., Ne 05-
785); - MHAUBUAYaIbHOM IporpaMMoii peabuuraryu naBanuaa (UIIP).
Ocobennoctu mpernoaaBanust Moxysst sl HHBAJIUI0B U JIUI] C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH 3/10-
POBbSI B COOTBETCTBUHU C HO30JIOTUEH
JI1st JiM11 ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI 110 3PEHUI0
1. CneunanpHble ycI0BHs, 0OecieYnBaeMbI€ B IIPOLIECCE TPEIOIaBaAHUS
* mpefocTaBiIeHne 00pa30BaTENILHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (opmare, MO3BO-
JISIOLIEM MEPEBOIUTH TUIOCKONEUYaTHYI0 HHPOPMAIIUIO B ayAHAIbHYIO (GOopMY;
* BO3MO)XHOCTb HCIIOJIb30BATh WHANBHUIyaTbHbBIE YCTPOUCTBA M CPEICTBA, TIO3BOJISIONINE aarl-
TUPOBATh MaTepHallbl, OCYIIECTBIATh MPUEM U Tepefady WHGOPMalUU ¢ YYeTOM WHIUBUAY-
QIBHBIX OCOOEHHOCTEW M COCTOSIHHS 3I0POBbBSI CTYICHTA;
* MPEAOCTaBICHHE BO3MOXHOCTH MPEIKYpPCOBOTO O3HAKOMIICHHS C COAEpKAHHEM Y4eOHOM
JUCHIUTUTMHBL M MAaTEPHAJIOM TI0 KypCy 3a CU€T pa3MelieHus: nHpopMali Ha KOPIOPATUBHOM
00pa3oBaTeNbHOM MOPTAJIE;
* HCIMOJB30BaHMUE YETKOTO M YBEITMYEHHOTO MO pa3Mepy mpudTa u rpaduieckux 0ObEeKTOB B
MYJIbTUMEAUMHBIX MTPE3ECHTALMSIX;
* MCIIOJIb30BAHNE HHCTPYMEHTOB «IYIIay, IIPOKEKTOP» NPU pabOTEe ¢ MHTEPAKTHUBHOMN JOCKOI;
* 03BY4YHMBaHHUE BU3yalbHOUM HH(OpPMALIMK, TPEICTABICHHON 00yJYaroIMMCsl B X0/1€ 3aHATUH;
» ofecrieueHre pa3IaTOYHBIM MaTEpUANIOM, AYOIUPYIOIIUM HH()OPMAIUIO, BBHIBOJUMYIO Ha
IKpaH;
* HaJIMYME MOJIUCEH W ONMHCAHUS Y BCEX HCIOJIB3YyEMBIX B INPOIECCE OOYYEHUSI PHCYHKOB H
UHBIX TpapUUecKuX OOBEKTOB, YTO AT BO3MOXKHOCTh IEPEBECTH MUCHMEHHBIA TEKCT B
ayAnaibHbIM,
* obecrieyeHrne 0cob0ro peyeBoro pexuma MpernogaBaHus: JEKIHUH YUTAIOTCA IPOMKO, pa3dop-
YHBO, OTYETIIMBO, C Tay3aMH MEXIy CMBICIOBBIMU OJOKaMu HH(OpMaIuu, oOecrieunBaeTcs
WHTOHHUPOBAHKE, TOBTOPEHUE, aKIIEHTUPOBAHUE, MPO(HUIAKTHKA pACCEUBAHMS BHUMAHMUS,
* MUHUMH3AIIHS BHEITHETO IIIyMa ¥ 00ecrieueHue CIIOKOWHOW ayraabHONH 00OCTaHOBKH;
* BO3MOXHOCTbH BECTH 3alKch yueOHOU MHGOpMAIMU CTYI€HTaMu B YAOOHOU /it HUX hopme
(aynmanbHO, ayJMOBU3YaJIbHO, B BUJIE IOMETOK B 3apaHee MOATOTOBICHHOM TEKCTE).
* YBEJIMYEHUE JIOJM METOJ0B COLUATIBHON CTUMYISAIUU (0OpalieHne BHUMaHUs, anmensnus K
OTpPaHWYCHUSM 110 BPEMEHHU, KOHTAKTHBIC BUIBI paOOT, TPYIIIOBEIC 3a/IaHUs U Jp.) HA MPAKTH-
YEeCKUX U JTa0OpaTOPHBIX 3aHATHUSAX;
* MUHUMHU3WPOBAHHE 3a/IaHUN, TPEOYIOIINX aKTHBHOE WCIIOJIb30BAHUE 3PUTEIHHON MaMATH U
3pUTETHHOTO BHUMAHUS;
* IPUMEHEHNE MTOJTAITHON CHCTEMBI KOHTPOJISA, 00JIee YacThlii KOHTPOJIb BHITOJHEHHS 3a1aHUM
JUTSL CAMOCTOSITEIbHON pabOThI

2. ApnanTaiMOHHBIE ¥ BCIIOMOTaTelbHbIE TEXHOJIOTHUH, UCIIOJIb3yEeMbIE B MPOIlecce MPernoiaBaHus
JACIIUTITUHBI
Texnonoeuu 036yyueanus mexkcma: OOECIEUUBAIOTCS MPUMEHEHHEM KOMIBIOTEPHBIX IPO-
rpamMM, MPEJOCTABISIFONINX BO3MOXKHOCTh O3BYYHBAThH IUIOCKOINEUaTHYIO HH(GOpMaruio (Tipo-
rpaMMa «CHUHTE3aTOp PEUM», «IporpaMMa 3KPaHHOIO JIOCTYyNa Ui YTEHUS C 3KpPaHa», «Ipo-
rpaMma ONTUYECKOTO pacro3HaBaHUs TeKCTa»). OCHOBHBIE (PYHKIIMU TIPOTPaMM PEUYEBOTO J10-
CTyMa: O3By4yHMBaHUE MH(OpMAIMK, BBOAUMOHN C KJIaBHATYpPbI; aBTOMATHYECKOE O3BYyYHMBAHUE



TEKCTOBOM MH(OpMalMY, BRIBOAUMON Ha 3KpaH APYTUMH MporpaMMaMu; yTeHue (GpparMeHToB
9KpaHa Mo KOMaH/aM IOJb30BaTeNsl; OTCICKHBAHUE W3MEHEHHN Ha HKpaHE U OIMOBEILEHHE O
HUX I10JIb30BaTeJIsl.

Texnonoeuu 300posvecoepedicenus: 00eCTIeYNBAIOTCA TPUMEHEHHEM MHTEPAKTUBHBIX JOCOK C
GYHKIHEH «IPOXKEKTOpa» U <JTyMbl»; COOMI0ICHUEM TPEOOBaHUI K SKpaHHOMY TEKCTY (00JIb-
LIMI pa3Mep IEMEHTOB YIIPABICHHUs; YETKUN KypCOp; YETKHE T'PAHULIBI MEXAY JJIEMEHTAMU;
BO3MOXXHOCTh pa0OThl B OIpPaHUYEHHON OO0JIACTH 3KpaHa; MPEUMYIIECTBO K HCIOJIb30BAHUIO
MOJAJIHBIX OKOH, TO3BOJISIONINX TEPEXOIUTh APYT K Apyry 0e3 3akpbITus npeapaymero. Bo
BpeMs MPOBEACHUS 3aHITHUSI YUUTHIBACTCS JOMYCTUMAas MPOAOJDKUTEIBHOCTh HEMPEpBIBHOM
3pUTENIbHOIN HArPy3KH

Texnonoeuu oucmanyuoHHo2o ooy4enuss: 00SCICUNBAIOTCS HAIMYHUEM KOPIIOPATUBHOTO 00Opa-
30BaTesnbHOro noptana. O0pa3oBaTenbHbIN MopTan npenocrasisier cryaeHtam ¢ OB3 u uHBa-
JHUTHOCTHIO BO3MOYKHOCTH BBINIOJHATH Pa3IMYHbIC ONEpAIMH: MOJy4yaTh BAPHUAHTHI 3aJlaHUH U
OTIIPABJIATH BBINOJIHEHHBIC; Y3HABATh PE3YJIbTaThl BBIIOJHEHHBIX padOT U 3HAKOMUTHCS C pe-
[IEH3UeH Ha HUX; MOJYy4aTh Pa3IMYHYIO CIPABOYHYIO MH(POPMALHUIO, KACAIOUIYIOCS Y4eOHOTO
mpolecca U MoChulaTh COOOIIEHUS MPETOoAaBaTeNio U JTI000MY U3 aJIMUHUCTPATOPOB; OTIIPAB-
JSTh MaTepuajbl, OTHOCALIMECS K JUCHUIUIMHAM TEKYIIETO CEMEeCTpa, a TaKXKe OTYETHI 110
MpaKkTUKE W Japyrue (ailsipl; IMETh AUCTAHIIMOHHBIN JAOCTYN K WH(GOPMAIMOHHBIM pecypcam:
y4eOHBIM U Y4eOHO-METOIMYECKUM MaTepuaiaM, paclHuCcaHUI0 3aHATUH W T.J.; 3a/1aBaTh BO-
MPOCHI MIPETOAABATENIO O €ro yueOHOM AMCHUILINHE, MOMy4yaTh KOHKPETHYIO HH(OpMAIINIO
10 TE€M WJIU MHBIM Y49e€OHBIM /WM OpPraHU3alMOHHBIM BOIPOCAM, IPOXOJUTH TECTUPOBAHHE,
BBITIOJIHSS 3aJJaHKs Ha BHIOOP MPaBUIBHBIX OTBETOB, YCTAHOBIEHUE COOTBETCTBUS, 3aMIOJIHEHUE
MPOIYCKOB, YCTAaHOBJICHHE NCTUHHOCTH WM JIO)KHOCTH, a TAaKXKE JaBaTh pPa3BEPHYTHIE OTBETHI
Ha TIOCTaBJICHHBIE BONPOCHL. J1Ji CTY/IEHTOB, HE UMEIOIINX BO3MOKHOCTH MOCEIIATh OYHBIE 3a-
HSTHSI, OCYIIECTBISIOTCS OHJIAWH-KOHCYJIbTHpPOBaHUE. KOHCYNbTAalMU MpennonaraioT A0NOJ-
HUTEJIBbHBIN pa30op yueOHOro MaTepuana u BOCIOJIHEHHE MPOOEIOB B 3HAHUSAX CTYICHTOB.
Texnonoeuu unousudyanuzayuu o6yyeHus: 00eCeunBalOTCsI BO3MOKHOCTBIO TIPUMEHEHUS HH-
TUBUIYaTbHBIX YCTPONUCTB U CPEICTB, NepcoHanbHbIi koMmnbioTep (I1K), yuérom TemmnoB pado-
TBHI ¥ YTOMJISIEMOCTH, TIPEJIOCTABIICHUEM JIOTIOJTHUTEIBHBIX KOHCYIbTALINN.

AnanTanus npoueaypsl MPOBEIeHUs IPOMEXYTOUYHOM aTTeCTalluu

B xone npoBeneHns MPOMEXYTOUHOHN aTTeCTaluy IPEAYCMOTPEHO:

- npeAbsBlIeHHE OOydyarolMMCSl MEeYaTHbIX W (WJIM) 3JIEKTPOHHBIX MaTepuaioB B ¢opMax,
aJalITUPOBAHHBIX K OTPAaHUYEHUSM HX 370POBbS;

- BO3MOXXHOCTh MOJIb30BaThCSl UHJMBUYaJbHBIMUA YCTPOWCTBAMU U CpPEACTBAMHM, MO3BOJIIO-
MMM aJanTUpoOBaTh MaTepuaibl, OCYLIECTBIATh NPUEM U Meperady MHPOPMALUU C Y4EeTOM
WX UHIUBUIYaTbHBIX OCOOCHHOCTEH;

- YBEIMYEHUE TPOJOJKUTEIBHOCTH NIPOBENECHUS aTTECTALIMN; - BO3MOYKHOCTD IIPUCYTCTBUS ac-
CUCTEHTAa M OKa3aHMs UM HEOOXOAMMOHM momolu (3aHsATh pabodee MecTo, MepeBUraThCs,
IpoYnTaTh U 0HOPMUTH 3aJlaHKE, OOIIATHCS C MIPENOoIaBaTeNeM).
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I[.J'Iﬂ JIMI[ ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMMU 3A0POBbSI, HMCIOIIUX HAPYIICHUA OIOPHO-
ABHUIaTeJIbHOTO0 amnmaparta (MﬁJIOMOﬁI/IJIbeIe CTYACHTDbI, CTYACHTbI, UMCIOIIUEC TPYAHOCTH
NnePEeABUKCHUSA U MTATOJOI'MI0 BEPXHUX ROHeqHOCTeﬁ)

1. CneunanpHble ycaoBUsl, 00€CIIEUNBAEMBIE B ITPOLIECCE IIPETIOAABAHMSI TUCLIUILINHBI

* BO3MOXXHOCTb HCIIOJIb30BaTh CIIELUAIIBHOE NIPOrpaMMHOE OOecliedeHue U crienuaibHoe 000py-
noBaHue, npenocrasiasiemoe 1o JuHu @CC 1 Mo3BOIIAIOIEe KOMIICHCUPOBATh IBUTATEIbHBIN 1eEeKT
(KOJISICKH, XOJTYHKH, TPOCTH U JP.);

* IPEAOCTABICHHE BO3MOXKHOCTH IPEJIKYPCOBOIO O3HAKOMJICHHS C COJAEp)KaHUEM Y4eOHOH Iuc-
IUIUTAHBL U MaTepPHUajIoM IO Kypcey 3a CuéT pa3MeleHust HHPOpMaluy Ha KOPIOPaTUBHOM 00pazoBa-
TEJIbHOM I10pTalle;

* IPUMEHEHUE JIOTIOHUTEIbHBIX CPEACTB AKTUBU3ALUU IIPOLIECCOB 3alIOMUHAHMS U TIOBTOPEHMUS;

* OIIOpa Ha ONPE/IEICHHbIC U TOYHbIC TOHITHS;

* HCII0JIb30BAHME ISl UIUTIOCTPALIMM KOHKPETHBIX IIPUMEPOB;

* IPUMEHEHHE BOIPOCOB JIIsl MOHUTOPUHIa IOHUMAHHUS;

* pa3zeneHue U3y4aeMoro MaTepurana Ha HeOOIbIINe JOTHYECKUe OJIOKH;

* YBEJIMYCHHE JOJIM KOHKPETHOI0 MaTepuaia U COOJII0JeHHE IPUHLIMIIA OT IPOCTOTO K CIOKHOMY
npu 0OBSICHEHUH MaTepuaa;

* HaJIM4YMe YETKOW CUCTEMbI U aJrOpUTMa OPraHU3alMM CaMOCTOSITEIbHBIX Pa0OT U MPOBEPKH 3a-
JaHWUN ¢ 00s13aTEeIHHON KOPPEKTUPOBKOM M KOMMEHTAPHUSIMH;

* YBEJIMYEHHE JI0JIM METOJIOB COLMAJIbHON CTUMYJALUHU (OOpallieHue BHUMAHUS, aneuisinus K
OTPaHUYEHUSM 110 BPEMEHH, KOHTAKTHBIC BUIBI pabOT, TPYIIIOBHIE 3aIaHU JIp. );

* obecnieueHue OecrpensaTCTBEHHOIO 10CTyIa B IIOMEIEHUS, a TAK)Ke MPeObIBaHMsI HUX;

* HAJIMYKME BO3MOYKHOCTHU MCIOJIb30BATh NHAMBUAYAIbHBIE YCTPOUCTBA U CPENICTBA, TIO3BOJISIOIINE
00ecrneynTh peain3aluio SpProHOMUYECKUX NPUHLIUIIOB U KOM(OPTHOE NMpeObIBaHUE HA MECTE B Teue-
HUE BCEro nepuojia yuéosl (IIOJCTaBKH, ClIELUAIbHbIE TOYILKH U Jp.).

2. ApanTanMoHHBIE U BCIIOMOTATENbHBIE TEXHOJIOTUH, HCIIOJIb3YEMbIE B MIPOIECCE MPETIOIaBaHuUs
JUCLUTUIMHBI

Texnonoeuu 300pogvecobepedxcenus: 00€CIIEUUBAIOTCS COOIIOJEHUEM OPTONEINYECKOr0 pPeKuMa
(McnoNIB30BaHKE XOAYHKOB, HHBAJIMAHBIX KOJIICOK, TPOCTH), PEryJIIPHON CMEHOM IOJIOKEHHs Tela B
LEJSIX HOPMAJM3allii TOHYCA MBI CIIUHBI, TPOPUIAKTUKON YTOMIIIEMOCTH, COOJIIO/IEHUE IProHO-
MHYECKOT0 pekuMa U 00ecrieYeHHEM apXUTEKTYpHOU JOCTYMHOCTH Cpelbl (OKpYyXKarolee MpoCTpaH-
CTBO, pacIoJio’KeHHEe yueOHOro MHBEHTapsl U 000pYOBaHMs ayIUTOpUI 00ecreunBaroT BOZMOKHOCTh
JIOCTYTIA B TOMELEHUH U KOM(OPTHOTO HAXOKIECHUS B HEM).

UKT mexnonozuu: obecrieueHbl BO3MOKHOCTBI0 npuMeHeHus [1K u criennanu3upoBaHHBIX UHIU-
BUYaJIbHBIX KOMITBIOTEPHBIX CPE/ICTB (CIeHalbHbIe KIaBUATYpPhl, MBIIIN, KOMIIBIOTEpHAs porpaMmma
«BUPTYyaJibHas KJIaBUATypa» u Jp.).

TexHOMOrMM MHIUBUAYATU3AMH O0y4YEeHHUs: 00ECIeunBalOTCs BO3MOKHOCTBIO NPUMEHEHUS UH-
JTUBUYaTbHBIX YCTPOMCTB U cpeacTB, IIK, yuéTtom TeMnoB paboThl U yTOMIIIEMOCTH, IPEAOCTaBIECHU-
€M JIONIOJIHUTENIBHBIX KOHCYJIbTAIU.

3. Agjanraiys npoueaypsl MpoBeACHUs IPOMEKYTOUHON aTTecTalluu

B xone npoBeneHust MPOMEKYTOUHOM aTTECTAIIUU IIPETYCMOTPEHO:

- IpeIbsIBIEHNE 00YJarOIUMCs MIEYaTHBIX U (MJIM) 3JEKTPOHHBIX MaTepHajoB B OpMax, aJanTH-
POBAHHBIX K OTPAaHUYEHUSM UX 370POBbS;

- BO3MOKHOCTb T10JIb30BaThCSl HHAUBUAYAIbHBIMU YCTPOMCTBAMU M CPEICTBAMU, IIO3BOJIIOIIUMU
aJanTUPOBaTh MaTepHalibl, OCYIIECTBIATh MPUEM U Mepenady UHGOpMallUU ¢ y4€TOM UX MHAWBHUIY-
aJIbHBIX 0COOEHHOCTEN;

- YBEeJIMYEHHE NPOAOTKUTEIHHOCTH MIPOBE/IEHUS aTTECTAIMH; - BO3MOYKHOCTh MPUCYTCTBUS acCH-
CTEHTa U OKa3aHMA UM HEOOXOJMMOW MOMOIIH (3aHATh pabouee MECTO, MEPEABUraThCs, IPOUUTATh U
0(QOpMUTH 331aHKE, OOIIATHCA C TIPENIOAABATEIIEM).



JIst 1M1 ¢ OrpaAaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 10 CIIYXY

1. CnenuanbHble ycloBHsl, 00eCIieYnBaeMbIE B IIPOLECCE MPENOJaBaHHsl JUCLUIUIMHEI
* [Ipe0CTaBICHNE 00pPA30BATEIHHOIO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM (popmMate, Mo3BOJISIONIEM
HEPEeBOJIUTh AyIUAIBbHYIO (POPMY JIEKIIUH B IIJIOCKONEYATHYIO HH(OPMALIHIO;
* HAJIMYME BO3MOXKHOCTH HCIOJb30BATh MHIUBUAYaJIbHbIC 3BYKOYCUIMBAIOIINE YCTPOWCTBA U CYp/IO-
TEXHUYECKHUE CPENICTBA, MO3BOJISIOIINE OCYIIECTBIIATh NPUEM U Iepenady MHGPOpMalUu; OCYLIECTB-
JSITh B3aMMOOOPATHBIN NIEepeBOJ] TEKCTOBBIX M ayano(hailioB (OJIOKHOT IJIsl peYeBOrO BBOJA), a TAKXKE
3aIllUCh U BOCIIPOU3BEJCHHUE 3PUTENBHOM HHOpMALIUH.
* HAJIMYME CUCTEMBI 3a/laHui, 00ecreunBaOIMX CUCTEMATU3aLUI0 BepOaIbHOIO MaTepUana, ero cxe-
MaTH3alHKIo, IEPEBOJ B TAOIHUIIbI, CXEMBI, OOPHBIE TEKCTHI, TII0CCAPHIA;
* HaJIMYME HAIJISTHOTO COIPOBOXKACHUS HM3y4aeMOro MaTepuaia (CTPYKTYPHO-JIOTUYECKHE CXEMBI,
TaOIHUIIBI, TPaQUKH, KOHIEHTPUPYIOIKE U 00001Iaronue HHPOPMAaIKIo, OTIOPHbIE KOHCIIEKTHI, pa3ia-
TOYHBIN MaTepuai);
* HaJIMYUe YETKOW CUCTEMBI U AITOPUTMA OPTaHU3AIUN CAMOCTOSITEIbHBIX Pa0OT U MPOBEPKH 3aJaHUI
¢ 00s13aTeIbHON KOPPEKTUPOBKON U KOMMEHTapUsAMU;
* obecrieueHUe MPAKTHUKU OMEPEkKAIOMEr0 YTeHHs, KOTJa CTYJCHTHI 3apaHee 3HAKOMATCS C MaTepua-
JIOM U BBIIEJISIFOT HE3HAKOMBIE U HETMOHATHBIE CJI0BA U (pparMeHTsI;
* 0cOOBI pedeBoil pexKUM pabOThI (0TKa3 OT AJTMHHBIX (Ppa3 U CIOKHBIX MPEIIOKEHHUH, Xopoiast ap-
TUKYJISLUS; YETKOCTh U3JI0KEHHUs, OTCYTCTBUE JIMILIHUX CIIOB; IOBTOpeHUE (pa3 6e3 U3MEHEHHs CIIOB
U TIOPSIJIKAa UX CJIEJOBAaHUS; 00ECIIEYCHNE 3PUTEIBHOTO KOHTAKTa BO BPEMsi TOBOPEHHS U UyTh OoJiee
MEJIJIEHHOT0 TeMIIa PeUYH, UCIOIb30BAHNE €CTECTBEHHBIX KECTOB U MUMUKH);
* yéTKO€ COOJIIOJICHUE AIrOpPUTMA 3aHATUS U 3aJJaHUM JUUIsl CAaMOCTOSATENbHONU pabOThI (Ha3bIBaHUE Te-
MBI, [IOCTAaHOBKA II€JIM, COOOIIEHNE U 3alUCh IUIaHA, BbIJEICHHE OCHOBHBIX MOHATUH M METOJOB HUX
U3y4YeHHsI, YKa3aHHE BUJOB JCSITEIBHOCTH CTYJCHTOB M CIIOCOOOB MPOBEPKH YCBOSHHS MaTepuana,
cJoBapHas paboTa);
* coOoIeHNe TpeOOBaHUM K NPEIbIBISIEMbIM YUEOHBIM TeKcTaM (pa30MBKa TEKCTa Ha YacTH; BbIJE-
JIEHHE OIOPHBIX CMBICIOBBIX ITYHKTOB; CIOJIb30BAHNE HATJIAIHBIX CPEJCTB);
* MUHUMH3AIHSI BHEITHUX [TyMOB;
* MPEAOCTABICHUE BO3MOKHOCTH COOTHOCHUTH BepOanbHbIM M rpaduyeckuil MaTepuall; KOMIUIEKCHOE
UCTIOJIF30BaHUE MMChbMEHHBIX M YCTHBIX CPEICTB KOMMYHHKAIIMU TIPU paboTe B TPYIIIIE;
* COYETAHUE Ha 3aHATHUSIX BCEX BHJIOB PEUEBON JEATENBHOCTU (TOBOPEHUS, CIYIIAHUS, YTEHUS, MUCh-
Ma, 3pUTEIFHOTO BOCIIPHUSTHUS C JIUIA TOBOPSIIIETO)

2. AjantanroHHBIC M BCIIOMOTATEIbHBIC TEXHOJOTHH, UCTIOIB3YEMbIE B TIPOIECCE TIPSO IaBaHHUS
JUCIUILINHBI

Texnonocuu akmugusayuu peuesoli oesamenbHOCmuy: 00ECTIeYMBAIOTCA COOIIOIEHUEM peXHUMa CIIyXO-
3pUTENBHOTO BOCHPHSITHS PEYH, UCIIOJIB30BAHHEM PA3JIMYHBIX BHJIOB KOMMYHHKAITUH; aKTHBU3AIHEH
BCEX CTOPOH U BHUJIOB CIIOBECHOU peuu (yCTHasi, MUCbMEHHas).

Texnonozcuu unousuoyanuzayuu 0oOyueHus: 00eCeunBarOTCs BO3MOKHOCTBIO TPUMEHEHUS UHIUBUTY-
ANBbHBIX YCTPOUCTB U cpencTs, [1K, yuérom TeMmoB paboThl U yTOMIISIEMOCTH, MPEAOCTABICHUEM JI0-
MOJTHUTEJIBHBIX KOHCYJIbTAIUH.

TexHonornu BHU3yadH3aluu: 00eCHEeYUBAIOTCS AyOIUpOBaHUEM ayaualbHONW WHGOpPMAIUU 3PUTEINb-
HOW, MPUMEHEHHEM CPEJICTB MPOTPAMMHOTO U METOJINYCCKOT0 OOCCIICUeHUsT HATJISATHOCTH O0ydeHUs
(MynbTUMEIUIHAS cpela IS U3JI0KEHHsS M HarlIHOTO 0TOOpakeHusI HGOPMAIUU, HHTEPAKTUBHBIC
JIOCKH).

3. Apanranus npoueaypsl IpOBEASHHs TPOMEKYTOYHON aTTeCTalluu

B xoze npoBeneHys MpOMEKYTOYHON aTTECTAllUU IPELYCMOTPEHO:

- peAbsBIIeHnE 00yUYaroIMMCS MEYaTHBIX U (WJIM) AJIEKTPOHHBIX MaTepHalioB B (hopmax, aganTHpo-
BaHHBIX K OTPAaHUYEHUSIM UX 3/10pPOBbS;

- BO3MOYKHOCTH II0JIb30BAaThCsl MHAWBUYAIbHBIMH YCTPONCTBAMH U CPEICTBAMH, MO3BOJISIOLIUMHU
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aJalTHPOBATh MAaTEPHAJIBI, OCYIIECTBIIATh MPUEM M Tepenady WHGOPMAIUU C YIETOM UX WHIUBUIY-
aILHBIX 0COOEHHOCTEH

- YBEJIMYEHUE MPOJIOJDKUTEIIBHOCTH MTPOBEICHUS aTTECTaIlNN;

- BO3MOYKHOCTb MPUCYTCTBUS ACCUCTEHTA M OKa3aHUS UM HEOOXOIMMOM MOMOIIH (3aHATH pabodee Me-
CTO, TICPEIBUTATHCS, TPOYUTATH U OPOPMHUTH 3a/IaHNE, OOIIATHCS C MPEIOIaBaTEIIeM).

JLast M1 ¢ HApYIIEeHUsIMU pevyn

1. CneunanbHble ycaoBUsl, 00€CIIEUNBAEMBIE B ITPOLIECCE TPEIOAABAHNS TUCLIUIIINHEI
* HaJM4YMe BO3MOXHOCTU HCIIOJNb30BaTh MHAMBHUAYaJIbHBIE YCTPOMCTBA U CPEACTBA, MO3BOJISIOLINE
OCYIIECTBIISATh IPUEM U Tiepeauy HHPOpMaIIH;
* HAJIMYHME CHCTEMBI 3a/IaHUH, 00eCTIeYNBAIOIINX CUCTEMATHU3ALMIO BEpOAbHOIO MaTepuania, ero cxe-
MaTH3al1I0, IEPEBOJ B TAOJIUIIbI, CXEMBI, OTIOPHbIE TEKCTHI, II0CCApUL;
* HaJIM4YME HATJISTHOTO CONPOBOKICHUS U3y4aeMOro MaTepuara;
* HaJIM4Ke YETKOM CUCTEMBI U aJITOPUTMa OPraHU3allMKi CAMOCTOATEIbHBIX pabOT U MPOBEPKH 3a1aHUN
C 00s13aTeIbHON KOPPEKTUPOBKON 1 KOMMEHTapUSIMHU;
* o0ecrieueHue MPAKTUKU ONEPEKAIOIIEro YTEHHs, KOI/Ia CTY/IEHThI 3apaHee 3HaKOMATCSA ¢ MaTepua-
JIOM | BBIICJISIFOT HE3HAKOMBIE U HETIOHSATHBIE CJIOBA M (pparMeHTsI;
* IIPeIOCTaBIEHNE BO3MOKHOCTH COOTHOCUTH BEepOaIbHBIA M TpadUuecKuil MaTepua; KOMILIEKCHOE
HCII0JIb30BaHNE TUCbMEHHBIX U YCTHBIX CPEJICTB KOMMYHHUKAIIUU IIPU padoTe B TPYIIIIE;
* COYETAaHUE HA 3aHATHUSX BCEX BUIOB PEUEBOM JAEATEIHbHOCTU (TOBOPEHUS, CAyIIAHUS, YTCHHUS, MTUCh-
Ma, 3pUTEIBHOTO BOCIIPUSTHS C JIMLIA TOBOPSIILIETO).

2. ApanTanMoHHBIE U BCIIOMOTATENbHBIE TEXHOJIOTUH, HCIIOJIb3YEMbIE B MIPOIECCE MPETIOIaBaHuUs
JUCLIUTUIMHBI
Texnonocuu akmugusayuu peuesol oesmenbHocmu: 00eCIIeYnBaOTCA COOIIOAECHUEM PEXUMa CIIyXO-
3PUTEIBHOIO BOCIPHUATUS PEUYH, UCIOIb30BAHUEM DPA3JIUYHBIX BUJOB KOMMYHUKAIIUHU; aKTHBH3aLUEN
BCEX CTOPOH U BUJIOB CIIOBECHOW peuu (yCTHasi, MMCbMEHHas).
Texnonoeuu unousudyanuzayuu 0oOyueHus: 00eCIeuuBalOTCs BO3MOKHOCTHIO IPUMEHEHHS] UHINBUAY-
QIBHBIX YCTPOUCTB M cpeAcTB, 1K, yuéTtoMm TeMroB paboThl U yTOMIISIEMOCTH, TIPEAOCTABICHUEM J10-
HOJTHUTENIbHBIX KOHCYJIbTAlUM.
Texnonocuu eusyanusayuu: 00eCieUMBarOTCs 1yOIMpPOBAHUEM ayAUaIbHON MH(POPMALIUU 3pUTEIBHOM,
NPUMEHEHUEM CPEJICTB HPOTPaMMHOTO M METOAMYECKOrOo OO0ECHeueHUs HarsAHOCTH OO0ydeHUs
(MyTBpTUMETUITHAS cpe/ia JUTs M3JI0KEHUSI U HATTISAHOTO OTOOpakeHus1 HH(POpMAIK, HHTEPAKTUBHBIE
JIOCKH).

3. AganTanus npoueaypsl MpoBeACHUs IPOMEKYTOUHON aTTeCTallun
B xozne npoBeneHns NpoMeKyTOUHON aTTECTAlUU IPEAYCMOTPEHO:
- MIpeIbsIBIEHUE 00YYarOLMMCs MEeYaTHBIX M (MJIM) 3JIEKTPOHHBIX MaTepHalioB B (opmax, agantupo-
BAaHHBIX K OTPAaHUYEHUSIM UX 310POBbSI;
- BO3MOXHOCTb I10JIb30BaTbCA HMHAMBHUAYAJIbHBIMU YCTPOMCTBAMHU M CPEACTBAMH, IO3BOJISAIOLINMU
aJanTHPOBaTh MaTepHalibl, OCYIIECTBIATh NPUEM U Mepenady UHGOpMaluu ¢ YI4E€TOM UX WHIUBUAY-
JIBHBIX OCOOEHHOCTEH - yBEJIMUEHUE MPOJODKUTEIbHOCTH MPOBEICHHS! aTTeCTaIIH;
- BO3MOXHOCTb MPUCYTCTBUSI ACCUCTEHTAa U OKa3aHWs UM HEoOXOJUMOW moMomM (3aHATh pabouee
MECTO, NEPEBUTaTHCS, IPOUUTATh U O(POPMUTH 3a/1aHHE, OOIIATHCS C MPEIOoIaBaTeNIeM).

Jasi Mn ¢ coMaTHYecKMMU 3a00/1eBaHUSIMU (3200/1eBaHUS YHIOKPUHHOM, HEHTPAJIbHOH HepB-
HOM U CepAeYHO-COCYAMCTON CUCTEM, OHKOJIOTHYecKHe 3200/1eBaHMsl)

1. CnenuanpHbIe YCIOBHS, 00ECIIEYUBaeMbIe B ITPOIIECCE MPETOAaBAHUS TACIUTLTHHBI
* IpeA0CTaBICHUE 00Pa30BATENILHOTO KOHTEHTA B TEKCTOBOM DJIEKTPOHHOM (hOpMaTe;
* BO3MOXXHOCTb HCITOJIb30BaTh WHIAMBUIYaJbHBIE YCTPOMCTBA M CPEACTBA, MO3BOJISIIOIINE aallTUPO-
BaTh MaTepHalbl, OCYIIECTBIATh MPUEM H Tiepenady WHGOpPMAalUU ¢ Y4EeTOM HHIUBUIYaTbHBIX OCO-
OCHHOCTEH M COCTOSTHUS 3/I0POBBS CTY/ICHTA;
* Ipe0CTaBIEHNE BO3MOKHOCTH MPEAKYPCOBOTO O3HAKOMIICHUS C COJIep )KaHUeM Y4eOHOM TUCIIUTUIH-



HBI ¥ MaTE€pPHAaJIOM IO KypCy 3a CU€T pa3MenieHus HHPOpMAIMK Ha KOPIOPATUBHOM 00pa30BaTeIbHOM
nopTaie;

* BO3MOXXHOCTh BECTH 3amuCh ydeOHON HHGOpMAMu CTYIAECHTAaMH B yIOOHOW 1y HUX Qopme
(aynuanbHO, ayJMOBU3YaJIbHO, B BU/I€ IOMETOK B 3apaHee MOATOTOBICHHOM TEKCTE).

* IPUMEHEHHE TIOATAIMHOW CHCTEMBI KOHTPOJIsI, OOJiee YacThlii KOHTPOJIb BBITIOJHECHUS 3aJaHUM UIs
CaMOCTOSITENILHON PabOTHI,

* CTUMYJIMPOBAHUE BHIPAOOTKH y CTYJCHTOB HABBIKOB CAMOOPTaHU3AIUU i CAMOKOHTPOJIS;

® HAINYMC Iay3 U1 OTAbIXa U CMCHBI BUAOB ACATCIBHOCTHU 110 XO4Y 3aHATHUS.

2. AnanTaiyoHHBIE M BCIIOMOTaTeIbHbIE TEXHOJIOTHH, UCIIOJIb3YEMbIE B MIPOLIECCE MPEnoaBaHus
JUCHUTITUHBI
Texnonoeuu axmueuzayuu UHMELLIEKMYAlbHOU OesimelbHocmu: 00eCTIeYNBAIOTCS CPEACTBAMH IPO-
IPaMMHOTO M METOAMYECKOrO o0ecredeHrss 00pa3oBaTeIbHOIO MPOoIecca, yBeIHUnBaromme nH)op-
MaI[MOHHYIO IICHHOCTh MaTepUajoB, CTUMYJIHPYIOIINE aKTUBHOCTb CTYACHTOB B repepadoTke uHpOp-
Maluu.
Texnonozuu 300posvecbepedicenus: 0OECIEUUBAIOTCS YepeIOBaHUEM PEXHMMa TpyJda U OTAbIXA, CO-
OJII0JIEeHHEM SPrOHOMHYECKHX U TUTHEHUYECKUX TPEOOBaHMIA K YCIOBUSM YMCTBEHHOTO TpyJa U Mpo-
JIOJKUTEIIbHOCTH HEMPEPBIBHOM HArpy3KH.
Texnonocuu unousudyanuzayuu ooyuenus: o0ECIICYNBAIOTCS BO3MOKHOCTBIO TPUMEHEHHS MHIUBUITY-
ANbHBIX YCTPOUCTB U cpencts, [IK, yuérom TeMrioB paboThl U yTOMIIIEMOCTH, MIPEIOCTABICHUEM JI0-
MIOJIHUTEJIbHBIX KOHCYJIbTAIUH.

3. Apanranus nporeayphsl IpOBEACHHS POMEKYTOYHON aTTeCTaIlluu
B xoze npoBeneHusi IpOMEKYTOUHOM aTTECTAllUU IPETyCMOTPEHO:
- MpeAbsBIICHNE 00YYAIOMUMCS TIEYATHBIX U (WJIH) DJICKTPOHHBIX MAaTepHAIOB B (hopMax, aJanTupo-
BAHHBIX K OTPAHUYECHUSAM UX 370POBbS;
- BO3MO>XHOCTb I10JIb30BaThCSl WHAMBUYAJIbHBIMUA YCTPOMCTBAMU M CPEICTBaMH, IMO3BOJSIOIIMMU
aJanTUPOBATh MaTepHalIbl, OCYIIECTBIATh MPUEM U Tepenady UHGOpMaIUU C YIETOM UX UHIUBUAY-
ITBHBIX 0COOCHHOCTEH - YBETMUEHUE MPOIOJDKUTEIIBHOCTH IMPOBE/ICHUS aTTCCTAIINH;
- BO3MOXHOCTh MPUCYTCTBHUSI ACCUCTEHTa U OKa3aHHUS UM HEOOXOJUMOW moMomu (3aHATh pabouee
MECTO, MIePEIBUTATHCS, TPOUNTATh U 0OPMHUTH 3aJaHUE, OOIIATHCS C MPETOJaBaTeIeM ).
IIprumeuanune: POHABI OLEHOYHBIX CPEACTB, BKIIOUYAIOIINE TUIIOBBIE 3aJaHUSI U METOJIbI OLICHKH, KpU-
TEPUU OLIEHUBAHUS, TO3BOJISIONINE OIICHUTh PE3YIbTaThl OCBOCHHS JAHHOMN TUCIUTIIUHBI 00YyJarou-
mucsa ¢ OB3 moryt Bxoauts B coctaB PII/] Ha mpaBax OoTAENIBHOTO TOKYMEHTA.
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