[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHI0
MHdopmauus o Bragenble:
®NO: Napntok ExatepuHa MeTpoBHa

[lomxHocTb: 1.0, AMPEKTOpA MHCTUTYTA MEXaHUKM M 3Hepretuku umenu B.I. TopsukmuHa

[lata nognucatms: 17.07.2023 11:Q8 CTEPCTBO CEALCKOTO X(astf nmﬂmﬁmm

/ ) umumnmmmmul:mu WA TIELINN VPRI T
YHUKaNbHbIA NPOrpaMMHbIiA KIou: it rOCCH _ g

7823a3d3181287ca51a86a4c69d3gE 1445

Iy il

MneTiryt mexanmki u sueprensicn imens B.I1. Fopavuxuia
Kaenpa marepnanoneneni u rexnonor MAlIHHOCTPOCHHA

PABOYAS HIPOTPAMMA IHCHHTLIHHBE
B1.0.09 XHMMSI

IUIA NOATOTOBKK Gakanaspos

cﬂﬂmmm: ABTOMOGHABHKI cepaic, Cepaic TpancnoprHE 1 TexHoROMINe-

Kype 1




Peuensent: Mannos AE., K.b.-M.H., nouent ﬁ£~—//

Hpm‘mommmnanmmntpeﬁnmmﬂrDCBDmum

HHIO noaroroskn 23.03.03 — “IRCIUTYATALMS TPAHCIOPTHO-TEXHONOMMIECKHX Ma-
UIHH W KOMILTEKCOBY H yuebHOro rnana u NPOECCHONANLHOTO CTaHABPTa.

rﬁ’ﬂmm&mmmwmmawnm
MAlTHHOCTpOeH g
fpotokon Ne /ot «d » centabpa 2022r.

3ab. kaenpoil Pafinap C M., a.1.n., npodeccop—_——
P

- —

—_
wldn g9  2027r.
Coraacosano:

[ Mpencenarems yue6uo-metommueckoi KOMHCCHH
Eé_ljmm MEXAHHKM H IHepreTHiH usenn BT Copsuxina

e DX, gmu. npop., araaricar PAY
ﬁl&im‘ﬁ &4 2132.3}:.0? #

uff _0F 2024r
BRITYCKa0meH m@emﬁ

TPAKTOPOB W aBToMobuTel
JAuamanunze O.H., akagemux PAH, n.1m,, npodeccop . %

“ﬁi _'QL_ m L
TEXHHYECKOro CEepBHCa MAIHH W obopynoBanns
Anarenko A.C., 1.T.1., nouekt

offn_49  2022r




CoaepxaHue

DN & 05 0 2 1. N 1 7 5 USSR 4
1. HEJb OCBOEHMUMS TUCIIHAIITIHHDBL .............oooviiiiiiiie e stae et stae e s e e sta e e snne e snneennbeesnneennre s 4
2. MECTO JUCHUIIIMHDBI B YUEBHOM ITPOIIECCE .........ooooiiiiiiiie et 4
3. IEPEYEHDB IIVTAHUPYEMBIX PE3VYJIBTATOB OBYUEHUS 11O JUCIIUIIJIMHE, COOTHECEHHBIX
C INIAHUPYEMBIMH PE3YJbTATAMU OCBOEHUS OBPA3OBATEJBHOM IPOTPAMMBbI........... 5
4. CTPYKTYPA U COAEP KAHUE JJUCIHITTIMHDBI ..........ccocooviiiiiiiii et 7
4.1 PACIIPEJEJIEHUE TPYJOEMKOCTU JUCLIUIUIAHBI I10O BALAM PABOT ...uvvviiiiieiiiiiiiriieieeesssiistiesssessssssssssssesssssannns 7
4.2 COAEPKAHUE JUACLIATIIIITHDL. .......veeeeeteeeesitteeesitteeesateeeesseeasaasseeesassessesasssasasssesesasssssssasesasasssssesassssssssenasansenesanes 7
4.3 JIEKLIAU/TTABOPATOPHDBIE BAHSITHSI ....veccvveeitieesseeeisieesteessttesssessstassssessssessssessssessssesssssssssessssessssessssessssessssessnsessnes 8
5. OBPA3OBATEJIBHDBIE TEXHOJIOT T ............oooiiiiiiie ettt e s eatee s s satae e s s bte e e snaee e s snres 10
6. TEKYILIIUI KOHTPO.JIb YCIIEBAEMOCTHU U IPOMEKYTOUYHASI ATTECTALIMSA 10 UTOT'AM
OCBOEHMUS JIUCTIHMITIIIIHDBL ............oociiiiiiiiie ettt e st e s tv e e sta e e stbeesaeeestbeesaaeestbeesnbeesabeesneaesreeas 10
6.1. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUS WJI MHBIE MATEPHAJIBI, HEOBXOJUMBIE JUULSI OLIEHKW 3HAHWI, YMEHUI 1
HABBIKOB U (W) OITBITA JIESTEIIBHOCTH ....vvvvitrereeseestessestessessessessesseessessessesssssesseesssssensesssssessessessessesssessessessessens 10
6.2. OIIMCAHUE ITOKA3ATEJIEN 1 KPUTEPUMEB KOHTPOJIS1 YCIIEBAEMOCTU, OIIMCAHUE IIKAJI OLIEHUBAHUS ...... 14
7. YAEBHO-METOANUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIUHBGI........... 15
P 0015 (0)2] 57N 107 N 2) N 4 NIRRT 15
7.2 JIOTIOJTHUTEJIBHAST JITEPATYPA. ...cuteittettauteattesteesteesteesteseesaeesaeesbe e st asbeasbeeb e e sbeeebe e ke e seesaeesaeeabeeabeanbeanbesenenbeens 15
8. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJTEKOMMYHHUKAIIMOHHOM CETH
«MHTEPHET», HEOBXOAUMBbIX JJIS1 OCBOEHUS JUCHUIIJIMHDBL..................coooveiiiinceeee, 15
9. IEPEYEHB ITPOT'PAMMHOI'O OBECHHEYEHHUSI 1 THOOPMAIIMOHHBIX CITPABOYHBIX
(0] 2 O3 N D7\ 16
10. OMUCAHUE MATEPHUAJIBHO-TEXHUUYECKOM BA3bI, HEOBXOAUMOM 151
OCYHMECTBJIEHHUSA OBPA30BATEJBHOT'O ITPOIECCA IO IUCIHIAIIJIIMHE...............ccoovveviee, 16
11. METOAUYECKHUE PEKOMEHJIAIINA CTYAEHTAM 11O OCBOEHUIO JIUCIHUAIIJINHBI........... 16
BUABI 1 ®OPMBI OTPABOTKU ITPOITYIIEHHBIX BAHSITHIM .......vveeiiierieeeetie e e eteee e s etteeeeestae e e sntaee e s eraeessenvaesssnnaneeserreneas 16
12. METOAUWYECKHUE PEKOMEH/JALIMUA NPEITIOJAABATEJISAAM 11O OPTAHU3AILIMUA OBYYEHUA 11O
JIACIIIITITIHE ...........oootiiiiiie ettt e bt et e e et e st e s te e be e beeseesheeebeeabeebeeabeeaeeatbesbe e baesbeesbeeseesaeesaeeateenteenns 17



AHHOTaNUA
padoueii nporpammsl yueoHoi qucuuminael 51.0.09 «Xumus»
JJIs1 MOATOTOBKHU 0akajiappa no Hanpasjennio 23.03.03 — «Ikcniryarauusi TPaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIHUH ¥ KOMILJIEKCOB), HATIPABJIEHHOCTH KABTOMOOHIbHBIN CEPBHCY,
«CepBHC TPAHCIOPTHBIX H TEXHOJIOTHYECKHX MALIMH»

Leab ocBoeHMs AMCHMILIMHBI: (opMUpOBaHHE 0a30BBIX 3HAHUI O (yHIaMEHTAIbHBIX 3aKOHaX,
3aKOHOMEPHOCTSIX M OCHOBHBIX METOJaX (M3MKO-XMMHUYECKON HAyKH, YTO TO3BOJUT CTYACHTAM
CUCTEMATHU3UPOBATh 3HAHUS BAXKHEHIIMX TEOPETHUECKUX O00OOIIEHUN XUMUU; TITy0Ke MOHATH SB-
JICHUS] TIPUPOJIbI, MEXAHU3Mbl XMMHUYECKUX U (DU3UKO-XMMHYECKHX IMPOLIECCOB, MPOTEKAIOUINX B
MIPUPOJIC U KUBBIX OpraHU3Max, MPUHITUIBI XUMUYECKONH TEXHOJIOTHH U TyTH MOAU(DHUKAIINY CYIIe-
CTBYIOIIUX TEXHOJOTUH C y4€TOM TPeOOBAHUM OXPaHbI OKPYKAIOIIEH CPEIbl.

MecTo TMCHMNJIMHBI B Y4eOHOM IJIaHe: TUCIUIUINHA BKIIOYCHA B 00sI3aTENILHYIO YacTh Y4eOHO-
ro TIUlaHa 1o HampabieHuto noArotoBku 23.03.03 - «DkcmiyaTtauusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIlIUH U KOMILIEKCOB.

TpeGoBanusi K pe3yibTaTaM OCBOEHHSI JTMCUMIIMHBI: B PE3yJbTaTe OCBOCHUS TUCIUILIMHBI
dopmupyrores cnenyromue komrerenimu: OITK-1.1, OIK-1.2.

KpaTkoe coaep:kaHue NUCHUILUIMHBI: CTPOCHHE aTOMa M BEIIECTBAa, OCHOBHBIC 3aKOHBI XMMHH,
o0mIre 3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB, PACTBOPHI, CIIOCOOBI BBIPAKEHHSI COCTaBa pac-
TBOPOB, PABHOBECHS B PAaCTBOpPAx 3JIEKTPOJIUTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI,
ANEKTPOXUMUUYECKHUE MPOLECCHI.

OO0masi TPYA0EMKOCTh TUCHUILIMHBI: 3 3a4. ef. (108 gacos).

IIpoMesKyTOYHBIA KOHTPOJIb: 3a4€T C OLEHKOM.

1. Ilesib OCBOEHMS TMCUMIIIMHBI

[enb IUCHUIUIMHBI — MOJIY4YeHHE 3HaHUN 10 XUMUU, 00eCIeunBarollel OCHOBY MOATOTOBKH
6aI<aJ1aBpa, ,Z[OCT&TO‘-IHOﬁ AJI PCIICHUA IMPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPraHU3allMOHHO-
yIpaBleHYECKUX, HAYYHO-HCCIEA0BATEIbCKUX U MMPOEKTHBIX 3aj]a4, B TOM YHKCJE MO CO3/IaHHUIO Be-
ICCTB U MAaTCPpUAJIOB C 3aJlaHHBIMU CBOMCTBaMU.

3amayamMy TUCIUIUIMHEI SBIISETCS:

- OBHAKOMJICHUC CTYACHTOB C OCHOBHBIMHU ITOJIOKCHUAMUA O6HIGI>'I, HGOpFaHquCKOﬁ XHUMHHU,
AHATUTUICCKON XUMHH, U (PU3NIECKON U OPraHUIECKON XUMHUH;

- HAYYUTb CTYJACHTOB MOJB30BATHCA IAJII KOHKPCTHBIX ueneﬁ TCMU 3HAHUAMHU, KOTOPBIC OHU
puoOpeTaIOT B X0/1¢ M3yueHus GyHAaMEHTAIBHBIX HAYK, IPYTUX 00MenpodhecCHOHATBHBIX U CIIe-
[UAJBHBIX JIUCIUILINH,

- TIOBBICUTH ypOBEHb MPO(ECCHOHATBLHOM KOMIETEHTHOCTH CTYIEHTOB MOCPEACTBOM yCTa-
HOBJICHUSI CHUCTEMBl MEXKIIPEAMETHBIX CBSI3€H COIEpX)aHUS Kypca C COACpXKAHUEM MPOPIIUPYIO-
HIUX AUCIUILINH.

2. MecTO TUCHUNJIMHBI B y4e0HOM mpoluecce

Juctummaa «XuMus» OTHOCUTCS K o0si3aTrenbHON yactu bioka 1 «/{ucuummmasl (MoTy-
am)» ydebHoro mmiaHa. [lucruruimHa «XuMHs) peanu3yeTcsi B COOTBETCTBUU C TpeOOBaHUSIMU
@I'OC BO, mpodeccuonansnoro cranaapta, OIIOII BO n YyeGHOro miaHa mo HampaBICHUIO
23.03.03 — «OkcmnyaTalysi TPaHCIIOPTHO-TEXHOJOTMUECKUX MAIMH M KOMIUIEKCOB» (HaIpaBiIeH-
HOCTH «ABTOMOOWJIBbHBIN CepBUCY, «CEpBUC TPAHCIIOPTHBIX U TEXHOJIOTHYCCKUX MAITUHY).

Kypc «Xumusi» sBisieTcsi OCHOBOIOJAralOUUM JI WU3Y4YEHHs CIEAYIOIIUX AUCLMILINH:
«Dusukay, «MHxkeHepHas 3Kkonorusy», «MaTtepuanoBeneHuey», «IKCIUTyaTallHOHHbIE MaTepUaTbD»,
«OCHOBBI HAYYHBIX UCCIIEIOBAHUIN.

OCOOEHHOCTHIO JAUCIUIUIMHBI SIBIISCTCS €€ HAIMPaBICHHOCTh HA Peallu3allii0 CTYACHTAMU
MOJIyYEHHBIX 3HAHUI B MPAKTHUECKOHN NEATeIbHOCTH, (HOPMUPOBAHIHN COBPEMEHHOTO MHUPOBO33pe-
HUS O MPOIIECCaX, MOCTOSIHHO M TIEPUOJAMYECKU MPOUCXOAAIIUX B 00bEeKTaxX TeXHOC(hEphl, HA OCHO-
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BE€ COBPEMEHHBIX 3HAHUI U 3aKOHOB XMMHH, IOHUMAaHUM BO3MOKHOCTEH M MEXaHW3MOB BIIMSHUS
(ynpaBiieHus1) Ha TIPOIECCHl (PEeakiuu), MPOTEKAIOIUE B OKpYXkaromiei cpene. B HebGomboM mo
00BeMy Kypce He0OX0IUMO OCBOUTDH CBEIEHUS M3 MHOTHUX OTpaciiel, TaKUX Kak o0Ias, HeopraHu-
yeckas, aHaTUTH4YecKast, (pru3nyeckast 1 KOJUIOUIHAS XUMHUSI.

Pabouas nmporpamMma IUCHUILIMHBI « XUMUS» AJI1 UHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3I0pOBBS pa3pabaThIBalOTCsl MHANBUIYAIBHO C YY€TOM OCOOCHHOCTEH ncuxodusnye-
CKOT'O pPa3BUTHS, UHIUBUIYATbHBIX BO3MOKHOCTEH U COCTOSIHUS 3J0POBbs TAKMX 00yUYarOIIUXCsl.

3. [lepeveHnb MJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHHSI MO THCIUIIAHE, COOTHECEHHBIX C MJIAHHU-
PYEMbBIMH pe3yJbTaTaMi 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl
O6paSOBaT€.HBHBIe peBy.HI:TaTBI OCBOCHUA IOUCIHUITIIMHBI O6yanOHIHMC$I, HpeI[CTaBHeHBI B
Tabymue 1.



TpeGoBanus K pe3yabTaTamM 0CBOEHHS Y4eOHOM TN CHUNIIHHbBI

Tabmauma 1

No Kox Conepxanue | e monmeTe B pesynprare nuzydenust yueOHON AUCIUTIUITMHBI 00yJarONUecs JOJKHBI:
KOMIETSHINH (MIH e .
I1/T1 | KOMIIETEeHLIU U Ui 3HATh YMETh BJIAJICTh
YaCTH)

1. |OIIK-1.1 Criocoben npuMeHATh | JleMoHCcTpupyeT 3HaHue |OcCHOBHBIE KOHLeEIN- |[InanupoBaTh, opranu3oBbl-| HaBeikamu camoopranu-
€CTECTBEHHOHAyYHbIE€ U | OCHOBHBIX 3aKOHOB Ma- |[IMM COBPEMEHHOIO|BaTb U  KOHTPOJHMPOBATh|3allUd U caMooOpa3oBa-
OOIIenH)XEHEPHbIE  3HA- | TEMATHYECKUX U E€CTECT- | €CTECTBO3HAHUSI. CBOIO  NPOQECCHOHATBHYIO |HUS, HAaBBIKAMH CaMO-
HUS, METOIbl MaTeMaTH-| BEHHBIX HayK, HE00Xo- nesTeNbHOCTh. CTaBUTH II€-|CTOATEIbHOM  Hay4yHO-
YEeCKOTr0 aHaju3a U MOJe-| IUMBIX Uil  peIICHHs pen coboif menu, (Gopmyiu-|HCCIeIOBATENbCKON pa-
JTUpOBaHUsS B Mpo(deccro-| TUMOBBIX 3a1ay mpodec- poBaTh 3a7a4M W pemiaTrh UX.|OOTHI.

HAJIbHOW JCATENbHOCTH | CHOHAJBHOM JEATEeNbHO- CamocrosTenbHO paboTaTh ¢
CTH HAay4yHOH U MPAKTAYECKOM
JUTEPATYypoO IO  pa3HbIM
paznenam xumuu. [lyOmmdno
IpeICTaBUTh pPE3YIbTaTHI
CBOEH paboTHI: WCCIIEeNOBa-
TEIbCKOW U IPAKTUYECKOU B
YCTHOW W MHUChMEHHOU (op-
Me.

2. |OIIK-1.2 Cnocoben npuMeHsTh | Micrionb3yeT 3HaHUs Oc- | 3HATH OCHOBHOM | HAXOIUTh (BBIOMpATh) HaHU-|CIIOCOOHOCTHIO  MPOBO-
€CTeCTBEHHOHAYYHbIE U | HOBHBIX 3aKOHOB Mare- |[Kpyr mpobnem (3a-|06omnee 3¢ ¢eKTUBHBIE W HO-|JUTh HHCTPYMEHTAIbHBIN
OOIIEMH)KEHEPHBIE  3HA- | MATUYECKUX M €CTECT- |Jad), BCTpeYaro- |Bble (METOMABI) PEIICHHUS OC-|¥ BU3yaJbHBIH KOHTPOJIb

HUsA, MCTOABI MAaTCMaTH-
YEeCKOro aHaJlu3a U MoJie-
JUPOBaHUS B Mpodeccro-
HAJILHOU NIEITENbHOCTHU

BEHHBIX HaYK JJIsl perie-
HUS CTaHJApTHBIX 3a/1a4
B 00J1aCTH SKCIUTyaTalluu
TPAHCHOPTHBIX U TPaHC-
MOPTHO-
TEXHOJIOTHIECKUX
HINH

Ma-

IIUXCS B TEXHUYE-
CKHX M €CTECTBCH-
HBIX HayKax U OC-
HOBHBIC HOBBIC CIIO-
COOBI (METOJBI) MX
pelieHus

HOBHBIX THUIOB Tpobiem (3a-
Ja4), BCTPEYAIOIINXCS B HC-
ciemyeMoi oonactu

3a Ka4eCTBOM TOIUIMBHO-
CMa30YHbIX M JPYIHux
PacXOJHBIX MaTepHalIOB,
MPOBOAUTH  KOPPEKTH-
POBKY pPEXHMMOB HX HC-
M0JIb30BAHUS




4. CTpyKTYypa U coJepkaHue JUCHUIIIHHBI
4.1 PacnipegesieHue TPyAOEMKOCTH JUCHHUILINHBI 110 BUAaM pador

OO6mas Tpya0o€MKOCTh AUCIUIUIHHBI cocTaBisieT 3 3ad.ed. (108 wacoB), ux pacmpeneneHue Mo BU-

nam pabot B 1 cemecTpe MmpeacTaBiIeHo B Tabuuie 2.

Tab6mmia 2
PacnpenesieHne TPy10€éMKOCTH THCIMILIMHBI 0 BUIAM PadoT 10 cCeMecTpaM
Tpynoémkoctb
Bup yueOHoii padoTbl ceMecTp
yac.
Nel
OO01mast Tpy10€MKOCTb TUCIUILIMHBI 10 Y4€OHOMY IIJIaHY 108 108
1. KonrakTHas pa6ora: 8,35 8,35
AynutopHasi padora 8,35 8,35
8 MoMm uucue:
nexyuu (J1) 4 4
nabopamopvie pabomwl (JIP) 4 4
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,35 0,35
2. CamocTosiTenbHas padora (CPC) 99,65 | 99,65
camocmosmenvHoe uzyueHue pazoenos, Camono02omosKka (npopabomxa u no-
8mMopeHUe TeKYUOHHO20 MaAmepuala U Mamepuana y4eonuxkos u yueonvix noco- | 95,65 | 95,65
OUll, N0020MOBKA K 1a00PAMOPHbLIM 3AHAMUSIM)
Iloocomoska k 3auemy ¢ OyeHKoU (KOHMPO.iv) 4 4

Bun npomexyTo4HOro KOHTPOJIA:

3ayeT ¢ OLEeH-

KOH
4.2 ConepsxaHue JUCHHUILTHHBI
Tabania 3
TemaTn4yeckuii NJ1aH y4eO0HO AUCHUNIMHBI
HaumeHoBaHUe pa3aeioB U TeM ENATTTTIETES TCENIE T ES
[— Bcero pabora pabora CP
J | JIP | IIKP
Pasnen 1. «OcHOBHEIE TOHATHSI U 3aKOHEI 11 05| 05 10
XAMHH»
Paznen 2. «lleproaudeckuii 3aK0H 11 05| 05 10
J.N.MenzeneeBa u CTpOEHHE aTOMa»
Paznen 3. «XuMuueckas CBs3b U CTPOEHHUE 11 05105 10
MOJICKYII»
Paznen 4. «Bona. PactBopbi» 11 05105 10
Paznen 5. «Boxanble pactBOpbl anektponu- | 11 05105 10
TOB»
Pasnen 6. «OKUCIUTENLHO- 11 05| 05 10
BOCCTAHOBHUTEJIBHBIC TPOIICCCHI»
Paznen 7. «Knaccsl HeOpraHuYecKux 3765 | 1 1 35,65
COCTUHEHUI»
KOHMAKMHAsL paboma Ha NPoMenCymo4HoM 0,35 0,35
konmpoae (KPA)
Iloozomoska k 3auemy ¢ oyeHKou (KoH- 4 4
mpoJiv)
Bcero 3a 1 cemectp 108 4 4 0,35 99,65
HToro mo iucuunjinfe 108 4 4 0,35 99,65

Pa3zgen 1. «OcHOBHBIE MOHATHS U 3aKOHBLI XUMHU U

[Ipenmer xumun. ATOMHO-MOJIEKYJISIpHOE yueHHE. OCHOBHBIE CTEXMOMETPUUECKNE 3aKOHBI XUMHH.
TepmoxuMHuueckre 3aKOHbBI. TepMOauHAMUYECKHE BEIMYUHBI. DHTponus U sHeprus [ uboca. Pac-

yemol mepxwodunamuttecxux xapakmepucmuk.




Pasznen 2. «Ilepuoguueckuii 3axon J[.MU.MenaesieeBa u cTpoeHue aToMma»
Teopust crpoeHusi aroma. CoBpeMeHHass MOJIEIb COCTOSIHHMSI JJIEKTPOHA B aroMe. DJIEKTPOHHBIC
o6oiouku aromoB. KBanToBbie umcna. I[lopsmok 3amomHeHUs 3JIEKTPOHHBIX ypoBHEH. [IpuaHImMm
[aynu. IlpaBuno I'yana. IIpaBuno KieukoBckoro. Tumbl opburaneii. CBoiicTBa cBOOOAHBIX aTo-
MoB. [lepronnueckuii 3akoH /.M. MenaeneeBa B CBeTe COBPEMEHHOW TEOPUU CTPOCHUS aTOMOB.

Pa3nes 3. «XumMu4eckasi CBSI3b M CTPOEHHE MOJIEKYJI»
Tunsl xumMuyeckux cBsized. Tum cBA3M U cBoiicTBa BemiecTB. CTpoeHHe MOJEKyJl. XuMUYecKas
CBSI3b M BAJIGHTHOCTh. MEXMONEKYISPHOE B3aUMOJICHICTBHUE.

Pasznea 4. «<Bona. PacTBopbi»

O61ue mousTHs 0 pacTBopax. CriocoObl BbIpaXeHHS KOJIMYECTBEHHOI'O COCTaBa pacTBOPOB.
Bona u ee cBoiictBa. CBolicTBa pa3baBieHHbIX pacTBopoB. Ocmoc. 3akoH Baurt-I'odda. 3akoHb

Payns.

Paspnen 5. «BoaHble pacTBOPbI 3/1€KTPOJIHTOB»
Teopus snekrponuTrdeckoit nuccornmanuu, CreneHs aucconunanui. CUIbHBIE W ClIa0ble JIEKTPO-
muThl. Bomopoauslil nmokasarens. I'naponus comnei.
Pazgen 6. «OKHCIUTENIBHO-BOCCTAHOBUTEIbHbIE MIPOLECCHI»
Teopusi OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuid. Meronabl coctaBieHus ypaBHeHuit OBP.
Bnusinue cpenpl Ha xapakrep peakuuu. Hanpaesnenue npomexanusi OBP. 3 ]J1C npoueccos.
Paznen 7. «Kitacchl HeOpraHu4ecKux coeJUHEHHIH»
Oxkcunpl. Kucnotsl. OcHoBanus. Cosiv CpeIHUE, KUCIIBIX, OCHOBHBIE, IBOMHBIE U KOMIUICKCHBIE.

4.3 Jlekuun/nadopaTopHbie 3aHATHSA

Tabaua 4
Coaepixanue JIeKIMH/JIa00pPATOPHOI0 NPAKTHKYMA U KOHTPOJIbHbIE MEPONPHUATHSA

Ne u Ha3BaHme dopmupyemMble
Ne | HasBanue pa3zneia, Jexuuii / KOMIIeTeHIINH L Hioar-
n/n TeMBI JIa00pPATOPHBIX KOHTPOILHOTO Bo
. MEpPONPUSATHS | YACOB
3aHATHI
1. Pa3gen 1. (OcHOBHBIE MOHSATHS M 3aKOHBI 1
XHUMHH)
Tema 1. Jlexmms Ne 1 OIIK-1.1, OIIK- 0,5
(OcuoBubie ousaTUst | (OCHOBHBIEC TIOHSATHS 1.2
Y 3aKOHBI XUMHH) Y 3aKOHBI XMHH)
Jlabopartopnas pa6o- | OIIK-1.1, OIIK- | TectupoBanue, 0,5
Ta Ne | 1.2 npoBepKa 1abo-
(OcHOBHBIEC TTOHSATHS paTopHoi pabo-
Y 3aKOHBI XMHH) TBI
2. Pa3nean 2. (Ilepnoanueckuii 3aKoH 1
J.W.MenpeneeBa u CTpOEHUE aTOMa)
Tema 1. Jlexuus Ne2 OIIK-1.1, OIIK- 0,5
(ITepuonnueckuii 3a- | (Ilepuonuyeckuii 3a- 1.2
koH J[.M.Menneneena | kon J[.M1.MenzaeneeBa
U CTPOEHHE aTOMa) Y CTPOCHHE aTOMa)
Jlabopartopnas pa6o- | OIIK-1.1, OIIK- | TectupoBaHue, 0,5
Ta Ne2 1.2 npoBepKa 1abo-
(ITepuogmveckuii 3a- paTopHol pabo-
koH JI.M1.MeHpaeneeBa TBI
Y CTPOCHHE aTOMa)
3. | Pazgen 3. (Xumuyeckasi CBSI3b M CTPOEHHE 1
MOJIEKY.JI)
Tema 1. Jlexuums Ne3 OIIK-1.1, OIIK- 0,5
(Xummueckas cBs3b M | (XuUMHUECKast CBS3b U 1.2
CTPOCHHE MOJICKYI) CTPOCHHE MOJIEKYI)
JlaGopatopnas pa6o- | OIIK-1.1, OIIK- | TectupoBanme, 0,5




Ne u Ha3BaHue dopmMupyembie
Ne | Ha3Banue pasneina, Jexknuii / KOMIIETEHIIMH Bux L
n/n TeMbl J1a00pPaATOPHBIX KOHTPOJILHOTO Bo
. MEpPONPUSATHSI | YACOB
3aHATHI
Ta Ne3 12 MpOBEpKa J1abo-
(Xummueckas CBS3b U paTopHoii pabo-
CTPOCHHE MOJIEKYI) THI
4. | Pa3znexn 4. (Boxa. PacTBopbI) 1
Tema 1. Jlexuus Ne4 OIIK-1.1, OIIK- 0,5
(Boma. PactBopsr) (Boma. PactBopsi) 1.2
JlaGopaTtopnas pa6o- | OIIK-1.1, OIIK- | TectupoBaHue, 0,5
Ta Ned 1.2 poBepKa J1abo-
(Boma. PactBopsr) paTopHol pabo-
THI
5. | Pasaen 5. (BomaHble pacTBOPBI 3J1€KTPOJIH- 1
TOB)
Tema 1. Jlexmusa Ne5 OIIK-1.1, OIIK- 0,5
(Bomnbie pacTBOphI (Bomnbie pacTBOpBI 12
AJIEKTPOJIUTOB) AJIEKTPOJIUTOB)
JlaGopartopnas pa6o- | OIIK-1.1, OIIK- | TectupoBaHue, 0,5
Ta Ne5 1.2 poBepKa J1abo-
(Bomnbie pacTBOpbI paTopHoi pabo-
JIEKTPOJINTOB) ThI
6. Paznen 6. (OKuCIUTEIBHO- 1
BOCCTAHOBHTEJIbHbIE MPOLECCHI)
Tema 1. Jlexuus Ne6 OIIK-1.1, OIIK- 0,5
(OxucnurenpHO- (OxucnurenbHO- 1.2
BOCCTAHOBUTENbHBIE | BOCCTAHOBUTEIIbHbBIE
MPOLIECCHI) MIPOLIECCHI)
Jlabopartopnas pa6o- | OIIK-1.1, OIIK- | TectupoBaHue, 0,5
Ta Ne6 1.2 poBepKa J1abo-
(OxucnurTenpHO- paTopHol pabo-
BOCCTaHOBUTEIIbHBIE THI
TIPOIIECCHI)
7. | Pazgen 7. (Kiacchbl HEOPraHUYECKHUX €O- 2
eIMHEeH i)
Tema 1. Jlexius Ne7 OIIK-1.1, OIIK- 1
(Knaccer Heopranum- (Knaccer Heopranu- 12
YECKHUX COCAMHEHUMN) | YECKHX COCAMHEHUN)
Jlaboparophnas pabo- | OIIK-1.1, OIIK- | TectupoBanme, 1
Ta Ne7 12 MpOBEpKa J1abo-
(Unentudukarus paTopHoii pabo-
HEU3BECTHOTO Bellle- THI
CTBa)
Tabmnuma 5
IlepeyeHb BOMPOCOB /IS CAMOCTOSITETbHOTO H3YYeHHUs] TUCIHUTIINHBI
Ne Ilepeyennb paccmaTpuBaeMbIX BOIIPOCOB JJIfl
HasBanmue pasaeiia, TeMbl
n/n CAMOCTOSITEJILHOTO M3YUYeHH S

Paznen 1. (OcHOBHbBIE MOHATHS W

3aKOHbI XMMWH)

Tema 1.
3aKOHBI XUMUHU

OCHOBHBIE TOHATUA U

3aK0H YKBHUBAJIECHTOB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH
coxpanennst Maccel (OITK-1.1, OITK-1.2)

Pasnen 2. (Ctpoenne atoma. Ilepuognyecknii 3aKoH)

2. \TeMa 1. Crpoenue aroma. Ile- \ KBantoBbie umcia. Ilepuogmueckuii 3akon (OITK-1.1,
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Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsI
HasBanmue pasaeiia, TemMbl
n/n CAMOCTOSITEJILHOT0 M3YYCHHS

PHOIUYECKUI 3aKOH OIIK-1.2)

Pa3nea 3. (Xumuyeckasi CBSI3b M CTPOEHHE MOJIEKYJI)

3. | Tema 1. Xumunueckass cBs3b u | KoBanenTHas, nonHas cBsizu. KoopauHarmoHHas CBS3b

CTPOEHHUE MOJICKYJIT (OIIK-1.1, OIIK-1.2)
Pasznea 4. (Boxa. PacTBopbi)
4. | Tema 1. Boga. PacTtBopsl CrocoOb1  BeIpaxkeHust coctaBa pactBopa (OITK-1.1,
OI1K-1.2)

Pasznea S. (BoaHbie pacTBOPBI 3J1€eKTPOJITUTOB)

5. | Tema 1. Boxmusie pactBopsl aiek- | ['maponus coneit (OIIK-1.1, OITK-1.2)

TPOJIUTOB
Pa3nen 6. (OxkucanTEIbHO-BOCCTAHOBUTEIbHBbIE MPOIECCHI)
6 | Tema 1. OxwucnurensHo- | Meroasr coctaBnenus ypasaenuit OBP (OINTK-1.1, OITK-
BOCCTAHOBUTEJIbHBIE IPOLIECCHI 1.2)

Pasznea 7. (Kiaccbl HeOpraHm4ecKkux coeIuHeHuil)

7 | Tema 1. Knaccel nHeoprannueckux | Oxcunbl. Kucnorsl. OcHoBanusi. Coiid CpelHUE, KUCIBIX,

COECTMHEHNN OCHOBHBIC, J1BOiHBIC W KomruiekcHbie (OITK-1.1, OITK-
1.2)
5. Obpa3oBaTeIbHbIEC TEXHOJIOTHH
Tabauia 6
IlpumeHeHNe aKTUBHBIX U HHTEPAKTUBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
Ne HaumeHoBaHMe MCIOJIb3yeMbIX AKTUBHBIX M UH-
Tema u popma 3anaTHSA .
n/n TePAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIi
1. Knaccer Heopranmdeckux co- | JIP | Texnomorus mpoGiaeMHOro o0ydeHus
CIMHECHU N
2. OKHCIUTENBHO- JIP | TexHoMOTHSI KOHTEKCTHOTO O0y4YEHUS
BOCCTAHOBUTCIIbHBIC PO CCCHI

6. Texymmii KOHTPOJIb YCIIeBA€MOCTH M IPOMEKYTOUYHAS aTTeCTalMsl 10 HTOraM OCBOEHH
AUCIHUTITHHBI

6.1. TunoBble KOHTPOJIbHBIE 32JaHUS UJIH MHbIe MAaTePHAJIbI, HeOOX0AUMBIE IS OLlEeHKH

3HAHUI, YMEHUIl 1 HABBIKOB U (WJIM) ONBITA 1eSITETbHOCTH
1) TecThl 11 TEKYIIEr0 KOHTPOJIsI 3HAHUI 00y4YAIOIIUXCH:
Tema 1 «OcHOBHbIE MOHATHS ¥ 3aKOHBI XHMHI
1. O6bemusbie nom azota u 3tuieHa (CoHy) B cmMecu ogrHaKoBbl. MaccoBBI€ TOJTM Ta30B B 3TOM ke
cmecu (0,5 6amna): a) oguHAKOBBL; 0) OOMBINE Y a30Ta; B) OOJNBIIE Y ATHIICHA; T') 3aBUCAT OT JaBJIc-
HUSL.
2. Macca 10 M BO3/yxa Mmpu H.y. paBHa (B k) (0,5 6amna): a) 20,15; 6) 16,25; B) 14,50; 1) 12,95.
3. 465 mr docdarta KanbIUs COAEPKAT CICAYIONIEE YUCIO KaTHOHOB U aHMOHOB COOTBETCTBEHHO
(0,5 Gamma): a) 2,7°10°  u 1,8°10°%; 6) 4,5°10°° u 3,0°10%; B) 2,710 u 1,8°10%; r) 1,2¢10® u
1,110%.
4. Yucno Monb MOJIEKYJ BOJBI, COAEpIKAILEECs B 18,06¢10% MoJieKy1ax Bojsl, paBHO (0,5 Gamna):
a) 0,667;6) 0,5;B) 0,3; 1) 12.
5. U3 mpuBeneHHBIX HIKE BEUIECTB K MpocThiM oTHOcsaTes (0,5 Oamna): a) cepHas KUCIOTa; 0) cepa;
B) BOJIOPO; T') OpoMm.
6. AToM, uMeronuii Maccy 2,66'10'26 KT, COOTBETCTBYeET 3neMeHTy (0,5 6amna): a) cepa; 6) MarHuii;
B) KHCIIOPOJI; T) IUHK.
7. YacTuia, sSBISIFOIIAsICS XUMAYECKH nenuMoit, 310 (0,5 6amna): a) mpoToH; 0) MOJIeKya; B) MO3HU-
TPOH; T') aTOM.
8. O0 yrnepone Kak 0 IPOCTOM BelecTBE TOBOpUTCs B yTBepxkaeHuu (0,5 6anna): a) yriaepon pac-
IIPOCTPAHEH B MPHUPOJE B BUJIE U30TOMNA C MACCOBBIM UKCIOM 12; 6) yriepoa mpu rOpeHrur B 3aBU-
CHUMOCTH OT YCJIIOBUH MOXET 00pa30BBIBATH JIBA OKCHUJIA; B) YIIEPOJ BXOTUT B COCTaB KapOOHATOB;
T) YIIEpoa UMEET HECKOJIbKO aJNTIOTPOIHBIX MOAU(UKAIIHIA.
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9. BanentHocTth atroma — 310 (0,5 Oamia): a) 4MCIIO XUMUYECKUX CBS3€H, 0Opa30BaHHBIX JaHHBIM
aTOMOM B COCAMHCHHH, 0) CTENEHb OKUCICHHS aTOMa; B) YMCIIO OTJAHHBIX WM MPUHSATHIX DJICK-
TPOHOB; T) YHCJIO 3JIEKTPOHOB, HEIOCTAIOIIEE 0 TOJYUYCHHs DJICKTPOHHON KOoHpHTypammu O1u-
JKaMIIero UHEPTHOIO rasa.
10. Kakoe u3 crnenyromux siBieHud siBisieTcss xumudeckum? (0,5 Gamra) a) muaBieHue Jbaa; 0)
AIIEKTPOJIN3 BOJBI; B) BO3TOHKA H0/a; T') (POTOCHHTES.
Tema 2 «Ilepuoanyecknii 3akon [[.M.MeHaeneeBa U CTpoeHHE ATOMA»
1. Y3 kakux gactuil coctouT atomHoe sapo (0,5 6amna): a) U3 MpOTOHOB U 3JIEKTPOHOB; 0) U3 HEW-
TPOHOB U JIEKTPOHOB; B) TOJIBKO U3 MPOTOHOB; I') MPAaBUJILHOTO OTBETA HET
2. Y KaKkoro u3 2JIEMEHTOB Ha BHEIIHEM ypoBHE Haxoautcs 4 snmektpoHa (0,5 6amra): a) Ne22; 0)
No104; B) Nel9; r) Nel4.
3. Kakoii u3 mepeunciaeHHbIX JIEMEHTOB PacloyiokeH B ItaBHOM moarpynme (0,5 6amna): a) Ne20;
0) Ne30; B) Ne29; 1) Ne21.
4. Kakast GopMyJia COOTBETCTBYeT KoHpHrypauuy aroma asora (0,5 Gamta): a) 15 2s% 2p%; 6) 152 252
2p°®3s®; B) 1s%2s% 2p°; 1) 1s% 25° 2p°
5. ATOM Kakoro 3JeMEHTa UMEET CTPOCHUE BHEITHETO YPOBHS 3823p4 (0,5 6anmna): a) Nel7; 6) Nel6;
B) Ne26; 1) Ne8
6. C OKCHIOM KaKoTo 3JIeMeHTa He B3auMojieicTByeT okcua maraus (0,5 6amna): a) Ne6; 6) Nel4; B)
Ne34; 1) Het BepHOro OTBETA
7. CocraB Bbicuiero okcuna ¢ochopa u ero rugapokcuma (0,5 6amma): a) 2,05 , DHs; 6) 3205 ,
3(0OH)s; B) 9205, H3DO4; 1) HET BepHOTO OTBETA
8. B psay N — P — As — Sb memeraumnueckue cBoiicta (0,5 6aia): a) yMEHbBIIAIOTCS; 0) HE H3Me-
HSIOTCS; B) UBMEHSIOTCS MEPUOANYECKH; T') YCHIIMBAIOTCSA
9. Kak MOXXHO OMpeeNuTh YUCIO 3JEKTPOHOB HA BHEIIHEM YPOBHE Y 3JIEMEHTOB TJIaBHBIX IMOJ-
rpynn (0,5 6amna): a) Mo HOMEpY dJIEeMeHTa; 0) Mo aTOMHOW Macce; B) MO0 HOMEPY TPYIIIEI; T) 10
HOMeEpY Meproja
10. Daement Nel7 umeer BanmentHoctH (0,5 6amna): a) |, Il; 6) I, IV,VI; B) I, V, VII; 1) |, 1Il, V,
\l
Tema 3 «XumMu4eckasi CBSI3b M CTPOEHHE MOJIEKYJD)
1. Kak Ha3pIBaeTCss XMMHUYECKasi CBS3b, 00pa3yIoIascs MEXy aTOMaMU 3a CYET OOLIUX AJIEKTPOH-
HeIx nap (0,5 6anna): a) noHHAS; 0) KOBAJIEHTHAS; B) METAILTUYECKAs T') BOJIOPOIHAS
2. Kaxkoii u3 sanementoB umeet HauMmenbinyto D0 (0,5 6amra): a) N; 6) B; B) Se; 1) O
3. Kakast cBs3b 00pa3zyercss MeXIy aroMamMu HemeTauioB ¢ oguHakoBoi DO (0,5 Gamna): a) MoH-
Has; 0) METATMYECKas, B) KOBAJICHTHAS TOJIAPHAs; T') KOBAJICHTHAs HEMOJIApHAs
4. HazoBuTe BemiecTBO ¢ MOHHOM cBs3bio (0,5 O6ama): a) CHy; 6) CaCly; 8) CO,; 1) Her BepHOTO
OTBeTa
5. YkaxuTe BeIeCTBO ¢ KOBaJCHTHOMN MosipHOU cBsa3bto (1 6amn): a) NaF; 6) HI; B) C; ) MgO
6. CTpoeHHe BelecTBa n300paxkaercs yciaoBHo A B, Kakoro Tuma cBsi3b MEX/Ty YaCTUIIAMH Bellle-
ctBa (1 Gayn): a) KoBaJleHTHAs MOJsIpHAs; 0) KOBAJICHTHAsI HETOJSPHAS, B) HOHHAS; T') METaTnde-
cKas
7. Kak u3MeHseTcs AIeKTPOOTPHUIIATEILHOCTD 3JIEMEHTOB C POCTOM 3apsijia sapa B TPYIIax, B TIaB-
HbIX noarpymnmnax (1 6amr): a) He u3MeHseTcs; 0) YCUITUBAETCS, B) YMEHBIIIACTCS, T') IEPUOIUUECKH
MOBTOPSIETCS

2) Bonpochbl K J1a6opaTopHbIM padoTam
Tembl 1a00paTOpPHBIX PadOT:
. «OCHOBHbIE MOHATHUS U 3aKOHBI XUMHI)
. «lTepnonnueckuii 3akoH JI.11.Menneneesa u CTpoeHUE aTOMa»
. «XUMHYeCcKas CBA3b U CTPOCHHUE MOJIEKYID)
. «Bogna. PactBOpbI»
. «BoziHbBIE pacTBOPHI ANEKTPOIUTOBY
. «OKUCTUTETHFHO-BOCCTAHOBUTEIHHBIC TIPOIIECCHI»
. «M nenTuduKanys HEN3BECTHOTO BEIIECTBA»
Bormpocsr k kaxoii 1abopaTopHOil paboTe HAXOAATCS B KOHIIE COOTBETCTBYIOIIETO pasfena yueo-

~N NN AW
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Horo nocobus I".H. CrerueBa, M.B. Tauaes, B.E. Konomies. Xumus. - MockBa: PITAY-MCXA um.
K. A. Tumupszesa, 2016 - 108 c. (37eKTPOHHYIO BEPCHIO ITOCOOHS MOKHO CKa4yaTh ¢ O(UIIHATEHOTO
caiita PTAY-MCXA umenn K.A. Tumupszesa o ccouike http://elib.timacad.ru/dl/local/412.pdf).
3) IlepeyeHb BONPOCOB, BLIHOCMMbIX HA MPOMEKYTOUHYIO ATTECTANNIO (3a4eT ¢ OIEeHKOi):
B Ounet Bxomart 2 TeopeTHyecKux Bompoca u 1 3agaqa.

1. AToMHO-MOJIEeKyIsipHOE YueHHue. OCHOBHBIE XUMUUYECKHE TMMOHATHS: aTOM, MOJIEKYJIa, SJIEMEHT.
. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI XMMHH. 3aKOH B3aMMOCBSI3U MacChl U SHEPTUU.

. 3aKOH NOCTOAHCTBA cocTaBa. JlanpToHU Bl bepTomnuapl. DOKBUBaJIEHT. 3aKOH SKBUBAJIEHTOB.

. C10HOCTB cocTaBa atoma. PagnoakTuBHOCTb. SAnepHas Moienb aToMa.

. JIBoiiCTBEHHAas1 KOPITYCKYJIAPHO-BOJHOBAs MIPUPO/Aa dJIEKTpoHa. Y paBHeHue Jle-bpoiins.

. XapakTepucTUKa YHEPTUU AJIEKTPOHA YETHIPbMSI KBAHTOBBIMU YHCIIAMH.

. llpunnun ITaynu. [Ipasuno I'yaaa.

. DIIEKTPOHHAsl EMKOCTbh YPOBHEH U MOypOBHEM.

. Pactipenienienuie 31€eKTpOHOB B aTOMax MO YPOBHSAM U IOIyPOBHSIM.

0. IIpaBuia Kneukosckoro. [Ipumepsl.

1.s,p, d, f-snemenTs! u BX MecTo B iepuoandeckoii cucteme J[.1. Menaeneesa.

12. CBoiicTBa cCBOOOHBIX aTOMOB.

13. DHeprus HOHU3AWUH U SHEPTUSI CPOJICTBA K JIEKTPOHY.

14. OTHOCHUTENBHAS IIEKTPOOTPHULIATEIBLHOCTD JIEMEHTOB.

15. Tlepunonuueckwnii 3akon JI.1. MenneneeBa. CoBpemerHasi GopMyIUPOBKa 3aKOHA.

16. ®usnueckuii CMbICT IOPSAKOBOTO HOMEPA AJIEMEHTA B IEPUOINYECKON cucTeMe. 3akoH Mo3iu.
17. Ctpykrypa nepuoandeckoi cucremsl J[.M. MenaeneeBa. XapaktepucTuka rpymi 1 MepruooB.
18. Ilepnonnyeckuii 3aKOH B CBETE YUEHHsI O CTPOCHUH aTOMOB.

19. KoBaneHTHas CBA3b.

20. MexaHu3M BO3HUKHOBEHHS KOBAJIEHTHOM CBSI3H.

21. CBoiicTBa COEIUHEHUI C KOBAJIEHTHON CBS3bIO.

22. HachlmaemMocTh U HalpaBJIE€HHOCTh KOBAJIEHTHOM CBSI3U

23. JIunonbHbIM MOMEHT KaK XapaKTepUCTHUKA MOSIPHOCTH MOJIEKYII.

24. JloHOpHO-aKLIEITOPHBIM MEXaHN3M BO3HUKHOBEHUS KOBAJIEHTHOM CBS3U.

25. BopopoaHas cBsI3b U €€ 3HAYEHHUE B CBOMCTBAX BOJBI.

26. NoHHas CBSI3b.

27. MexaHu3M BO3HUKHOBEHMS HOHHOM CB3H. CBOMCTBA COSIUHECHUM, C HOHHOM CBSI3BIO.

28. Bona B mpupoze u e€ cpoiictBa. OXpaHa BOAHBIX PECYPCOB.

29. OcoOGeHHOCTH CTPOCHUS MOJICKYJT BOJBI - JTUTIONb.

30. SIBrneHue acconuanuyd MOJIEKYJ BOJbI HA OCHOBE BOJAOPOJIHOMN CBSI3U.

31. AHOMaJINH BOJLI.

32. XKecTKOCTh BOABI M COBPEMEHHBIE CLIOCOOBI OOPHOBI € HEM.

33. PactBophsl. CiocOOBI BRIpXKEHHS COCTaBa PacTBOPOB.

34. ®usnueckas U XMMUUYECKasi TEOPHUS paCTBOPOB.

35. TemioBble ABIEHUS MPU PACTBOPECHUHU.

36. OcMoC ¥ OCMOTHYECKOE AaBleHHE pacTBOpoB. 3akoH Baut-I'odda.

37. Ilonm>xeHue JaBJIeHUs Tlapa pacTBOPUTEN Haa pacTBopoM. [lepBriii 3akoH Payss.

38. [lonmxeHue TemMneparypbl 3aMep3aHus U MOBBIIICHHE TEMIIEPATYPbl KUTIEHUSI PACTBOPOB.
39. OCHOBHBIE TTOJIOKEHUSI TEOPUH AIEKTPOITUTHUYECKON TUCCOIUALIHH.

40. CteneHb AMEKTPOTUTHIECKON TUCCOLUALINH.

41. CunbHbIe U ciabbie AIeKTPOauTHI. [IpuMepsl.

42. ®akTOpHl, BIUAIONINE HA CTETICHb 3JIEKTPOIUTHUECKON TUCCOIUAIIUU.

42. [IpuMeHeHne 3aKoHa ACHCTBYIOIIUX MAacC K PaCTBOpaM CIa0BIX JICKTPOIUTOB.

43. KoHcTaHTa 3JE€KTPOIMTHYECKOMN TUCCOIUAIIUN.

44. CusibHBIE JIEKTPOJIUTHI U UX COCTOSIHUE B pacTBOpax. Kaxkymiasics cTeneHb AUCCOIUAIINH.
45. AKTUBHOCTb HOHOB M KOO (PHUIIMEHT aKTUBHOCTH.

46. DnekTpoauThUecKas qucconuranus Boasl. MOHHOE Mpou3BeIeHUE BOIBI.

47. Bonopoanslii nokasarens pH.

P = 00030 L & W
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48. [lonaTrue 06 MHAUKATOpAX.
49. I'maponus coneil. CTyneH4aThlii THAPOIIN3.
50. Crenenb ruapoau3a u (pakTopsl, BIUSIOMINE HA HEE.
51. OKHCIUTENBEHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
52. CteneHb OKUCIICHHS (IPUMEPHI).
53. Teopusi OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
54. MeTo/ibl COCTaBIECHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINM.
55. @akTopsl, BIUSIOIINE HA TEYEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
56. BaxxHele OKUCIUTEIN U BOCCTAaHOBUTEIIH.
57. OKUCIUTENTBHO-BOCCTAHOBUTEIIBHBIE SKBUBAJICHTHI U UX PACUETHI.
58. HampaBieHue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.
59. OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COCTMHEHUM.
60. 3aKOH YKBHUBaJICHTOB.

3amayu K 3a4eTy C OLEHKOM
1. YpaBHsiiTe IPUBEACHHBIC HMKE YPAaBHEHUS METOIOM 3JIEKTPOHHO-HOHHOTO OallaHCa, YKaKUTe
okuciurens U Boccragosurelib: HNOs + H,S — NO + S + H,O
2 VYpaBHsiTe NMPUBEIACHHBIE HIDKE YpaBHEHUS METOJOM DJIEKTPOHHO-MOHHOTO OajaHca, yKaKHTe
OKHCIIHUTENb U BoccTaHoBuTelb: KoSO3; + KMnO, + H,SO4 — KoSO4 + MNSO4 + H,O
3. YpaBHAWTE METOJOM 3JIEKTPOHHO-MOHHOTO OanaHca M YKaXKHUTE, KaKHe CBOMCTBA MPOSIBIISIET
MnO;, B 3Tolt peakuunn: MnO, + FeSO,4 + H,SO4 — MnSO4 + Fez(SO4)3 + H,0
4. YpaBHsiTe METOIOM 3JEKTPOHHO-MOHHOTO OajlaHCa M YKa)KUTE, KaKUe CBOWCTBA MPOSBIISIET
MnQO; B artoii peakumuu: MnO, + KCIO3 + KOH — K,MnO,4 + KCI + H,0
5. YpaBHsTE NpUBEICHHbIC HIKE ypaBHEHHUS METOJIOM 3JICKTPOHHO-MOHHOTO OajlaHca, YKaKUTE
okuciauTens U Boccragosuresis: KMnO, + K,SO3 + HyO — MnO; + KOH + Ky,SO4
6. YpaBHsTE MPUBEACHHBIE HUKE YPAaBHEHUS METOJOM JJICKTPOHHO-UOHHOTO OajaHca, YKaKUTE
okuciauTens U Boccragosurelb: SO, + NalOs + H,O — H,SO4 + Nal
7. YpaBHANTE NpPUBEICHHbIC HIDKE ypaBHEHHUS METOJIOM 3JICKTPOHHO-MOHHOTO OallaHca, YKaKUTE
oKkuciauTensb U Boccragosuresis: KMnO, + K,SO3 + KOH — KoMnOy4 + KoSO4 + H,O
8. YpaBHsiiTe MpHUBEICHHBIC HUKE YPaBHEHUS METOJOM JJIEKTPOHHO-WUOHHOTO OanaHca, YKaKUTe
okuciauTens 1 BoccranoBuTelb: KNO; + K,Cr,07 + H,SO4 — KNO3 + Crp(SO4) + KySO4 + HO
9. VpaBusiiTe MPUBEACHHBIE HUKE YPAaBHEHUS METOJOM JJICKTPOHHO-UOHHOTO OajaHca, YKaKUTE
okucauTens 1 BoccTaHoBHTENb: CU + HNO3(ouyy — Cu(NO3); + NO, + H,0
10. YpaBusiiTe mpuBeaeHHBIC HIXKE YPABHEHUS METOJOM AJIEKTPOHHO-UOHHOTO OanaHca, yKaKHUTe
okucauTens 1 BocctaHoBUTENb: Ko,CroO7 + HaS + HaSO4 — Crp(SOy)3+ S + KpSO4 + H,0
11. YkaxuTe, Kakue U3 MPUBEICHHBIX HIDKE COJICH OyIyT MOABEPraThCsi TUAPOIIN3Y, HAMKUIIUTE CO-
OTBETCTBYIOIIHE ypaBHCHHS peakuunii, ykaxute pH cpeasr: BaCly, KNO,, AI(NO3)s.
12. bynyt nu noaseprarbes ruaponusy conu KsPOg, CrClz, FeCO3, KNO3? OTBet o6ocHyiiTe, Ha-
MMCaB COOTBETCTBYIONINE YPAaBHEHUS B MOJIC-KYJIApHON M HOHHOU (hopme, u ykaxkute pH cpenpbl.
13. Kakue U3 nmepeunciieHHbIX HUXKE COJICH, MOABEPTasiCh THAPOIIN3Y, 00pa3yioT OCHOBHBIE COJIH: a)
Crp(S0y)3, 6) Na,COg, B) FeCl3? Hanuimmre ypaBHEHHS THAPOJIN3A.
14. Kakue u3 coneit noasepratorces ruapoausy: KoCOs, LICl, Ni(NOs),, NH4C1? CocraBbTe Moste-
KYJISIpHBIC ¥ MOHHBIC YPaBHEHHUS TUAPOIN3a, YKaxuTe pH cpessl.
15. Kakue u3 coneii moasepratorcs ruaponusy: LipS, BaCly, Fe(NO3),? CoctaBbTe MOJNEKYISIPHBIC
Y MOHHBIC YPaBHEHUS UX THIPOJIH3A.
16. Ilpu cnuBanum pactBopoB xsopuaa xenesa (III) u kapOonaTa HaTpPHsI BBIAEIAETCS T'a3 U BbINA-
naet ocanok. Uto 310 3a BemectBa? Hanmummre COOTBETCTBYIOIINE YPABHEHUS PEAKIIMN THAPOIN3A.
17. Kakue u3 nepeunciennbix coied: KyS, NaNO3z, NH4Cl — monsepratorcs ruaponusy? Hamuim-
T€ ypaBHEHUS THAPOJIH3a B MOJICKYJISIP-HOW ¥ HOHHOU hopme u ykakute pH cpenpr.
18. HannmuTe ypaBHEHHS THIPOIN3a B MOJIEKYJISIPHOM 1 HOHHOU opme comu SnCly.
19. Byayr au noaseprarbes ruaponusy coinu: KoHPO,4, Cr(NO3);, KNO3. Hanumure ypaBHEeHUS
THJIPOJIM3a B MOJICKYJISIPHOM U MIOHHOH (opMme.
20. Kakue u3 coneit moaseprarorcs ruaponnsy: NaNO;, MnCly, KNO3? s kaxmoi u3 ruaposiu-
3YIOIUXCA COJIEN HAMUIIUTE MOJIEKYJISIPHBIC U MOHHBIE YPABHEHUS THAPOIIH3A.
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21. U3sBectHo, uto npu 42 °C naBieHne HACHIEHHOTO Mapa Bojbl paBHO 8199,325 Tla. Kak m3me-
HUTCA JaBJICHUE, €CITU NPH 3Tol Temreparype B 540 mi1 Boas! pacTBOPHUTH 36 T rioko3bl CeH12067?
22. JlaBnenue napa Haja pactBopoM 10,5 r HeanekTposuTa B 200 T anerona pasHo 21854,40 Ila.
Hasnenue napa uucroro aneroHa (CH3),CO npu 310l Temneparype paBao 23939,35 Ila. Ompene-
JIUTE MOJIEKYJISIPHYIO MAcCy HEIJIEKTPOJIUTA.
23. Ilpu xakoil TeMIiepaType 3aMep3aeT BOJHBIM pacTBOp STUJIOBOTO CIIUPTA, ECIIM MAccoBasl J0Js
C,HsOH B Hem paBua 25 %? (K, = 1.86)
24. Tlpu xakoil TemmepaType KHIIMT BOJHBIA pacTBOp IIIOKO3bI, ecnu MaccoBas aois CgHi206 B
Hewm paBHa 10 %? (K = 0,52)
25. Ilpu pactBopenun 1,6 r HeanekTpoauTa B 250 M1 BOJIBI OBLI OJIYYEH PacTBOP, KOTOPHIH 3aMep-
3aet npu Temneparype —0,2 °C. Onpenennte MONEKyISPHYIO MacCy PaCTBOPEHHOTO BELIECTBA.
26. PactBop 9,2 r #ioga B 100 r Meranona 3akumnaet 1pu 65,0 °C, a 4ncTlii METaHON KMIUT TIPH
64,7 °C. I3 cKOIbKHMX aTOMOB COCTOUT MOJIEKyJIa Hojia B pacTBope MeTaHoja? DOy/IHOCKOMHYe-
CKas TOCTOsIHHasl MeTaHoJia paBHa 0,84.
27. Omnpenenute ocmoTuyeckoe aasnenne npu 20 °C pacTBopa caxapa ¢ MaccoBOil joneii
C1oH2,011 4 % n miotHocThiO 1,014 /M.
28. Omnpenenute TeMIEpaTypy, IpU KOTOPOM OCMOTHYECKOE JIaBIEHUE PAcTBOpaA, coAeprKaiiero 45
r tmok03b1 CgH1206 B 0tHOM sTpe BobI, paBHO 607950 Ila.
29. Masnenue mapa Boxsl npu 80 °C pasuo 47375 Ila, a naBieHue mapa pacTBOpa HEIIEKTPOIHTA
npu 3Toi ke Temnepatype — 33310 Ila. Kakoe konrm4ecTBO BOABI MPUXOJUTCS HA OJUH MOJIb pac-
TBOPEHHOTI'O BEIIECTBA B ’TOM pacTBope?
30. PactBop, coaepxkamuii 0,81 r cepsl B 100 T 6en3ona (30ymuocKonuyecKkas mocTostHHas 2,57)
kunut npu temneparype Ha 0,081 °C Bblme, yeM 4ucTbI GeH30i1. M3 CKONBKHX aTOMOB COCTOMT
MOJIEKYJIa CephI?

6.2. Onucanne moka3arejieli M KpPUTepHeB KOHTPOJISI YCIeBAEMOCTH, ONMHCAHHE IIKAJ

OlleHUBAHUS
Kputepun oneHnBaHus TECTOB: OIICHKA OTIMYHOY» CTaBUTCH 3a 4,5-5 HaOpaHHBIX 0aJIIOB; OICH-
Ka «Xopomo» - 3a 3,5-4 Oayia; OlleHKa «yAOBJICTBOPUTEILHO» - 3a 2,5-3 Oaijia; OlleHKa «HEYIO0B-
JIETBOPUTEIIbHOY CTABUTCS, eciii HaOpaHo 0-2 Oama.
Kpurepun oueHuBanusi J1adopaToOpHBIX padoT:
OreHka «5» CTaBUTCS, €CH CTYEHT BBIMOJHUI paboOTy B MOJHOM 00beMe C COOI0IEHUEM HE00-
XOJIMMOM TIOCIIEIOBAaTEIbHOCTH MPOBEIEHUS OMBITOB M U3MepeHud. HaydHo rpaMOTHO, JOrMYHO
omwcan HaOAeHUs U chOPMHUPOBAI BEIBOJIBI U3 OMbBITA. B MpecTaBiIeHHOM OTUeTe MPABWIBHO U
aKKypaTHO BBITOJIHUII BCE 3aMIUCH, TAOIHIIbI, TPaQUKU, BEIYUCICHUS U C/I€Ial BHIBOJIBI.
Orenka «4» CTaBUTCS, €CII BBITIOIHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBLIO AOMYIIEHO 2-3 HEIo-
yeTa WM 0oJiee OJHOW TpyOOH OMMOKM M OJTHOTO HelodeTa. IKCIEPUMEHT MPOBEACH HE TMOJHO-
CTBIO WJIM B ONMHUCAaHWUU HAOIIOCHUI U3 OIMbITa OBUIH JOMYIIEHB HETOYHOCTH, BBIBOJIBI CIICIIAHbI HE-
MOJIHBIE.
Omnenka «3» cTaBUTCs, ecii padoTa BHITIOJIHEHA MTPABUILHO HE MEHEE YeM HAarloJIOBHUHY, HO 00beM
BBIMIOJTHEHHON YacTH MO3BOJISIET MOJYYUTh MPaBUIIbHBIC Pe3yNbTaThl. B oTyeTe ObUIM AOMYIIEHBI B
o0IIe CII0KHOCTH He OoJiee ABYX OMIMOOK (B BHIYMCICHUSX, TAOIUIAX) HE MPUHIMITUATHEHOTO IS
JTaHHOW paboThl XapakTepa, HO TMOBJIMSABLIMX Ha pe3ynbTar BbIMONHEHUs. [lomyckaer rpyOyio
OLIMOKY, KOTOpasi UCIIPABISETCS MO TPEOOBAHUIO MPENOJaBaTEIIs.
Onenka «2» CTaBUTCS, €ClIM 00beM BBIMOJIHEHHON 4acTH padOThl HE MO3BOJISET CleNaTh MPaBUIIb-
HBIX BBIBOJIOB. B B oT4eTe 0OHApYKMINCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B TpeOO-
BaHMSIX K OlleHKe «3». JlomyckaeT aBe u Oojiee rpyObie OmMOKH B X0/ IKCIIEPUMEHTa, B 00BsICHE-
HUH, B 0pOPMIICHUN pabOThI, KOTOPHIE HE MOKET MCIIPABUTH JaXKe 10 TPEOOBAHUIO MPETO1aBaTeNsl.

CucremMa peHTHHIOBOI0 y4¢Ta 3HAHNI M HABBIKOB CTY/ICHTOB

Tabauma 7
N MNurepBan Peittunrosas OIICHKA
OrneHuBaeMbIl mapameTp J— [ToBTOpPHOCTH (Gamb)
Jlexmn 0-2 8 0-16
Hocemerre JlaGoparopusie  pa- | 0-5 7 0-35 0-51
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00THI
Tekymias oleHKa 3HAHUA U ;eCTHPOBaHHe 35 ! 21-35
HABLIKOB abopaTopHbie  pa- 3.5 7 91-35 40-110
00THI
Hrorosas cymma 6ajioB 40-161
Hduddepenunanys ©TOroBoi OLEeHKN 3-99-112
(aBToMar) 4 -113-141
5-142-161

CTy,HeHTI)I, HC Ha6paBIHI/I€ HCO6XO,HI/IMyIO CyMMYy 6am1013, HJIx HC SaKpLIBHII/Iﬁ 3aJ0DKCHHOCTH 10 Hadalia 3a4ETHOM
CECCUH, HC MOJYy4ar0T OUCHKY-aBTOMAT U CAAIOT 3a4€T. I[J'ISI JOIMyCKa K 3a4eTy HeO6XOL[I/IMO 3aKpbITh BCC 3aJ0JI’KCHHO-

CTH.

Kpurepuu oueHnBaHus pe3yjbTaToB 00y4eHHs
Tabnmma 8

Onenka

Kpurtepuu oneHuBaHus

Bricokuuit ypo-
BEHB «5»
(oTIM4HO)

OLICHKY «OTJIMYHO» 3aCIIy>KMBA€T CTY/CHT, OCBOUBIIUI 3HAHUS, YMEHHUS, KOMIIETEHIIUH U TEOpe-
TUYECKUN MaTepuan Oe3 mpoOeNIOB; BEHIMOIHUBIIMKA BCE 3aJaHUs, MPEIYCMOTPEHHBIC YYCOHBIM
IUITAHOM HAa BBICOKOM KaY€CTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKH MPOYECCHOHAIBHOTO MpU-
MEHCHHUSI OCBOCHHBIX 3HAHUI chopmupoBaHsl. KoMmeTeHIUH, 3aKpeIUIEHHBIC 32 JUCIUILUINHON,
copmMupoBaHbI HA YPOBHE — BHICOKHIA.

Cpennuil ypoBeHb
«4»
(xoporo)

OLICHKY «XOPOLUO0)» 3aCIYyXHBAeT CTYIEHT, NPAKTUYECKU MOJHOCTbIO OCBOMBILUN 3HAHUS, yMe-
HUS, KOMIIETCHIIMN U TEOPETHUYECKHII MaTepHal, yieOHbIe 3aJaHus HEe OLECHEHBI MaKCHMaJIbHBIM
YHCIOM 0alljIoB, B OCHOBHOM C(hOpMHPOBAN MpakTHIECKIE HaBBIKK. KoMmeTeHMu, 3aKperuiéH-

HbIE 32 JUCIUILINHOM, C()OPMHUPOBAHbI HA YPOBHE — XOPOLIHUii (CpexHMit).

OLIEHKY «YHOBJIETBOPUTEIBHO» 3aCIY)XHBAC€T CTYIEHT, YaCTHYHO C MpoOelramMu OCBOUBILUI
3HAHMS, yMEHHs, KOMIICTEHIIMN U TEOPETUICCKUI MaTepHras, MHOTHEe yueOHble 3a1aHus 1100 He
BBITIOJIHUIL, JINOO OHM OLICHEHBI YHCIIOM 0a/UI0B OJIM3KUM K MUHHMAILHOMY, HEKOTOPBIE TPAKTHU-

TloporoBssiii ypo-
BEHb «3» (ymoBie-

TBOPHUTEIHHO) N .

Yyeckre HaBbIKK He copmupoBaHbl. KoMneTeHumnu, 3aKperui€HHbie 3a AUCIUILIMHOMN, copmu-
POBaHBI HA YPOBHE — IOCTATOYHBIN.

MHUHUMATBHBIH OIICHKY «HCYIOBJICTBOPUTEIBHO» 3aCIyKHBACT CTYACHT, HC OCBOMBILIWI 3HAHUS, YMCHHS, KOM-
ypOBeHb «2» (He- | METCHLUMH U TCOPETHYCCKUIL MaTepHall, y4eOHbIC 3aJaHUs HE BBIIOIHMI, IPAKTHICCKUE HABBIKK
yroBieTBopuTens- | HE chopmuposansl. KommereHuuu, 3akperiéHHbIe 3a JUCLHUILIMHOM, He C(OPMHPOBAHBL.

HO)

7. YueGHO-MeTOANYeCKOE U HH(POPMALMOHHOE 00ecneyeHne AUCIHIINHBI
7.1 OcHoBHas JUTEpPaTypa
1. T'enspman, M. U. Xumus : yueOnuxk / M. U. T'enpdpman, B. II. FOctparoB. — 4-e m3n. — CaHkr-
[TerepOypr : Jlaus, 2021. — 480 ¢. — ISBN 978-5-8114-0200-7. — Tekcr : aneKkTpoHHbIH // JlaHb : 35ek-
TpoHHO-OMbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/167728
2. Capraes, I1. M. Heopranuueckas xumus : yueOHoe nmocooue / I1. M. Capraes. — 2-e u3f., KCIp. U IOM. —
Canxr-IletepOypr : Jlanb, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — TexkcT : anmexTpoHHsli / JlaHb :
3IIEKTPOHHO-OnboTeunas cucrema. — URL: https://e.lanbook.com/book/213263
3. AxmeroB, H. C. O6imas 1 Heopranuueckas xuMus : yueOHuk s By3oB / H. C. AxmeTtoB. — 12-¢ 3.,
ctep. — Cankr-IlerepOypr : Jlanp, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — TekcT : 3J€KTPOHHBIH //
Jlanb : anekTpoHHO-OnMOIKMOTeuHas cuctema. — URL: https://e.lanbook.com/book/153910
7.2 lonmoJHHUTeIbHAS JIUTEPATYpPa
1. 'eapdpman, M. U. Komnouanas xumus : yueouuk / M. . I'ensman, O. B. Koanesuu, B. I1. FOctparos. -
7-e w3n., crep. - Caukr-IletepOypr : Jlans, 2020. - 336 ¢. - ISBN 978-5-8114-5699-4. - TekcrT : 3/1€KTPOH-
HbI1 // Jlanb : anexTpoHHO-OnOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/145851.
2. Kymbikos, P. M. ®usudeckas v KOJJIOUIHAS XUMHUS : yueOHOe rocodue ajs By3oB / P. M. Kymeikos, A. B.
UttHes. - 2-¢ usn., crep. - Cankr-IletepOypr : Jlans, 2021. - 236 ¢. - ISBN 978-5-8114-7414-1. - TekcrT :
ANEeKTPOHHBIH // Jlanb : anekTpoHHO-OMbIMoTeuHas cuctema. - URL: https://e.lanbook.com/book/160121
3. 'enbpman, M. U. Heopranndeckas xumus : yuebnoe nocooue / M. U. I'envdman, B. I1. FOctpaToB. — 2-
e u3a., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 528 ¢. — ISBN 978-5-8114-0730-9. — Tekcr : anek-
TpoHHbI# // JlaHb : anexkTpoHHO-0nOMMoTeyHas cucrema. — URL.: https://e.lanbook.com/book/210713
8. IlepeueHpb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn « UHTepHeT», He00X0AMMBbIX
17151 OCBOEHUSI TUCIIUILTHHBI
Scifinder https://www.cas.org/products/scifinder mornck MeToauK CHHTE3a, TUTEPATYPHBIH M TMATEHTHBIH 110~
WCK T10 XUMHHU (OTKPBITBIN TOCTYTI)
BA3A JAHHBIX "XMUMHUA" BecepoccHiickoro MHCTUTYTa HayqyHOH W TexHuueckor nHpopmanun (BUHU-
TH) http://www.Viniti.ru/ (OTKpBITEI TOCTYII)
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http://www.cas.org/SCIFINDER/scicover2.html
https://www.cas.org/products/scifinder
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elibrary.ru — snexrponnas 6ubIMOTEKA, CONEPKUT cTaThi 13 Oostee 30000 KypHaNOB (OTKPBITHIH TOCTYII)
Rambler, Yandex, Google — monckoBbie CUCTEMBI (OTKPBITHIN TOCTYII).
9. IlepeyeHb MPOrpaMMHOI0 obecriedeHusi 1 HHGPOPMALUOHHBIX CIPABOYHBIX CHCTEM
OTCYTCTBYIOT
10. Onucanue MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIICCTBICHHS 00pa30BaTeIbHOTO
mpoliecca 1o JUCLUIUINHE

Tabnuma 10
CaeieHusi 00 00ecIe4eHHOCTH CNIENMAIM3MPOBAHHBIMH Ay IHTOPUSIMH, KaOMHeTaMHu, Jiadopa-
TOPUSAMH

HanMeHoBaHue cienUaJIbHbBIX

NOMeIleHUuH 1 oMelleHu i st

CAMOCTOSITEIbHOH padoThI (No

yueOHOro Kopmyca, Ne ayIiuTo-
pun)

OcHalIeHHOCTh CHIeHUATBHBIX IOMELeHUH U NOMelIeHUH 1JIs1
CaMOCTOSITeJILHOM PadoThI

1 2

kopmyc 22, ayautopus 201 1. Crounbl naboparopusie — 10 .

2. TaOypetku - 30 mIT.

3. Cton mpenogaBaTeIbCKui — 1 T,

4. BoiTskHOM mikad — 2 1.

5. Jocka yuebnas - 1 mmr.

6. bans komOMHUpoBaHHas - 2 mt.- (210134000000411,
210134000000412)

7. pH metp - 1 . - (210134000002545)

8. Becnl mpenmsnonnsie - 1 mir.- (410134000001398)

9. Muctumsarop A3-25 — 1 mrr. - (410134000000191)

10. Henrpudyra nadoparopuas - 1 mr. -(410134000000819)
11. Becsr nmoprmonnsie SK-1000 - 1 mrr.- (210134000000413)
12. bnok nurtanus - 1 . -(210134000001659)

kopiryc 23, ayauropus 12 1. Crons!l nabopatopusie — 10 mit.

2. TaGypetku - 20 miT.

3. Cton mpenogaBaTeIbCKui — 1 T,

4. BerrsoxHo# mkad - 1 .

5 TaGypertku - 10 mt.- (210136600002899)

6. locka aymuropHas - 1 m. -(410136000004314)

7. On. neus conpotuBienus - 1 mr.- (410134000000193)
8. bans komOuHMpoBaHHas - 2 mrt.- (210134000000409,
210134000000410)

9. Lentpudyra naboparopHo-KIHHUYECKas - | mT.-
(410134000000192)

10. ®oromerp KOK3 - 1 m. - (410134000000186)

11. pH meTp MummuBoasT™METp - 2 1T -(410134000000189,
410134000000190)

Jiist caMocTOATENbHON pabOTHI CTYJEHTOB UCHONB3YIOTCS pecypchl LleHTpanbHoii HayuHOH OnOIHO-
texu uMenn H.M. JKenesnosa, Bkirogaroniye 9 ynTaapHbIX 3aJ10B, OPTaHU30BAHHBIX 110 IPUHIUITY OTKPBITO-
ro gocryna u ocHaieHHbIx Wi-Fi, MHTepHET-10CTYIOM, B TOM YHCIIe 5 KOMIBIOTEPU3NPOBAHHBIX YUTAJb-
HBIX 3aJI0B, a TaK)Ke KOMHATBI CAMOTIOATOTOBKH B 0OIIEKUTHAX Ned 11 Ne5.

11. MeToauuyeckue peKOMEHIALMHU CTYACHTAM 110 OCBOCHHIO TUCHUIIMHBI

[Tpn n3ydeHNH TUCIUILIMHBI CTYACHTY HEOOXOANMO IMOCEIaTh JICKINH, BBIIIOJIHUTE J1a00paTOpHBIE
paboThl, MPOITH TECTUPOBAHUE MO COOTBETCTBYIOLIMM paszaenaM. [Ipu camocTosTensHON paboTe U MOATro-
TOBKE K BBITIOJIHEHHIO JIA0OPATOPHBIX paboT B pabovMX TETpajsXx HeoOXOAWMO B pasjielie TeopeTHIecKas
4acTh KPaTKO 3alucaTh OCHOBHBIE MOHATHS, 3aKOHBI, (POPMYIIBI TAHHOTO pa3jiena, pa3MEepPHOCTH BCEX BEJH-
yuH B cucteme CU. Ilpu BeimonHeHnn 1a00paTopHON pabOThI THIATENBHO BECTH 3allUCH pe3yiabTaTtoB. Oco-
0oc BHUMaHHE OOpaTUTh HAa IPUMEHEHHE ONPEACIISIEMBIX BEIMUMH AJIS U3yUCHHUS U ONMCAHUS OOBEKTOB OK-
pyXaromieil cpefpl. BHUMaTenbHO HM3YYHTh TEOPETUYECKYI0 M MPaKTHYECKyl0 4acTh K JlaGopaTopHOMY
MPaKTUKyMY 110 XHUMUH.

Bunsl u popMbl 0TPa0OTKHM NPONMYIIEHHBIX 3AHATHI
CTyIeHT, MPOMYCTHBIIHNIA 3aHSATHS, 0053aH BBIMIOJIHUTH JJA00paTOpHBIE PabOTHI, CIATH TECTHI.
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12. Merogu4yeckne peKOMeHAALMH NPernoAaBaTesIsiM 110 OPraHu3anuy 00yYeHHs 110 TN CIUILIHHE

1. W3yuyenue OUCIUIUIMHBI CIIEAyeT HAYMHATH C MPOpaboOTKM pabodei MporpaMMbl, yIETUB 0coboe
BHUMAaHHE LIEJAM H 3a[a4aM, CTPYKType, COACPKaHUIO Kypca.

2. Pabora c koHCcTIeKTamMu Jekuuid. Heo0XxoaumMo mpocMOTpeTh KOHCIIEKT JEKIHUIA cpa3y MOocie 3aHsATHH,
OTMETHUTh MaTepuas KOHCIIEKTa JIEKLUIl, KOTOPbIM BbI3bIBACT 3aTpyAHEHUs. [lonelTaThes HAlTH OTBETHI Ha
TPYZAHBIE BOIIPOCHI, UCIIOJIB3YsI pEKOMEHAYEMYI0 JIuTepaTypy. Eciiu camocTosiTenbHO He ynaeTcs pa3o0opaTh-
csl B MaTepuale, Hago c(OpPMYyJIMPOBAaTh BOINPOCH M OOPAaTHTHCS 3a MOMOLIBIO K MPENoJaBaTeIi0 Ha KOH-
CyJbTAlX WIIH OJIFDKAUIEeH neknun. PeryasspHO OTBOIUTE BpPEeMs IS IIOBTOPEHISI IPOMICHHOTO MaTepHa-
J1a, IPOBEpsisl CBOM 3HAHUSI, YMEHHS U HAaBBIKY 10 KOHTPOJIBHBIM BOIIPOCAM.

3. BrmonHenue nabopaTopHsix pabot. Ilepen Hauanom nabopaTopHoi pabOTH HEOOXOJUMO H3YUHTh
TEOPHIO BONPOCA, O3HAKOMHUTBCS C PYKOBOJCTBOM II0 COOTBETCTBYIOIIEH paboTe W MOATOTOBUTH HPOTOKOI
MpoBeIeHHs PabOThI: HAa3BaHUE PaOOTHI, 3ar0TOBKA TAOJIHIT JJIS 3aIIOTHEHIS SKCIIEPUMEHTATHFHBIMH JaHHbI-
MU HaOJIIOJICHNH, ypaBHEHUS] XUMUYECKUX PEaKLMH, pacyeTHbIe (JOPMYJIBL.

4.  OdopmieHre OTYETOB MPOBOAMTH TOCIIE OKOHYaHMS padoTHl B NabopaTopuu. [ MOATOTOBKH OT-
yera clielyeT NMPOaHaIu3upOBaTh SKCIICPUMEHTAIBHBIE PE3YNBTAThI, COMTOCTABUTL C TEOPETHUECKHMU TTOJI0-
KCHUAMU WUJIU CIIPaABOYHBIMU JTJaHHBIMU, O606HII/ITI) PE3YIbTATHI I/ICCJICZIOBaHI/Iﬁ B BUJI€ BBIBOJOB IO pa60Te.

5. TloaroroBka kx 3aHsATHAM. lIpy MOATOTOBKE K 3aHATHUSAM HEOOXOOMMO PACCMOTPETH TEOPETUUECKHUI
MaTepHall, KOHTPOJIbHBIE BOIIPOCH! U BBIMOIHUTD YIIPAXXHEHUS, IPEACTABICHHBIC B IPAKTUKYME.

6. CamoctosiTenbHas paboTa. 3aJaHusl MO0 CAMOCTOSTEIBHOW PaboTe MO M3y4aeMBbIM TeMaM JOJDKHBI
OBITH BBINOJIHEHBI K 3aHATHIO 110 JaHHOW TeMe. [1o TpyIHBIM BOIIpocaM NPOBOAATCS] KOHCYJIbTALUH.

IIporpammy paspadorasn:
Konomnnes B.E., k.X.H., 1o1ieHT
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PELEH3UA
Ha pa6ouyio nporpammy aucuuminabl 51.0.09 «Xumus» OIIOII BO no
HanpasJjieHu1o 23.03.03 — «IkcniryaTanusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIIUH U
KOMILJIEKCOB», HAIIPABJIEHHOCTH «ABTOMOOMJIbHBIN CepBHC», «CepBUC TPAHCIIOPTHBIX
¥ TEXHOJIOTHYeCKHX MAIIUH»
(kBanmuuUKaUA BBITYCKHUKA — 0aKaJaBp)

[TaBnoBeiM Anexcanapom EropoBudem, AOLEHTOM Kadeapbl COMPOTUBICHHUS Mate-
puanoB u xperaneid MaminH PI'bOY BO «Poccuiickuil rocy1apCcTBEHHBIN arpapHblii YHU-
BepcuteT — MCXA nmenu K. A. TumupsizeBay, KaHIuAaTOM PU3NKO-MaTEMaTHUYECKUX HAYK
(amee MO TEKCTy PELEH3EHT), MPOBEACHA peleH3usi pabodell MporpamMMbl TUCIUILTAHBI
«Xumus» OIIOII BO mno wnampaBnenutro 23.03.03 — «Dxcmmyararusi TpaHCHOPTHO-
TEXHOJOTUYECKUX MAIMH U KOMIUJIEKCOB», HANpPaBIECHHOCTU «ABTOMOOWJIBHBIA CEPBUCY,
«CepBHUC TPAHCMOPTHBIX W TEXHOJIOTMYECKUX MamuH» (OakamaBpuar) pa3paOoTaHHOW B
OI'bOY BO «Poccuiickuii rocyaapcTBeHHbIN arpapHslii yHuBepcurer — MCXA uMmeHH
K.A. TumupsizeBay, Ha Kadenpe MaTepruaoBEIeHUSI U TEXHOJIOTMH MAalTMHOCTPOEHU (pas3-
pabotunk — KonomnieB Butanuii EBrenneBud, Jo1eHT Kadeapsl MaTepHaAIOBEACHUS U TEX-
HOJIOTMH MalIMHOCTPOEHMSI, KAHIUJAT XUMUUYECKHUX HaYK).

PaccMoTpeB mpeacTaBleHHbIE Ha PELEH3UI0 MAaTepHalIbl, PELEH3EHT MPHILET K Cclie-
JYIOIIUM BBIBOJAM:

1. TlpenpsBnenHass pabouyas mporpaMMa JUCLHUIUIMHBI «XUMUSA» (Zajee Mo TEKCTY
[Iporpamma) coomeemcmeyem TpeboBanusim ®PI'OC BO mo wnampaBnenuro 23.03.03 —
«IKCITyaTalus TPAHCIIOPTHO-TEXHOJIOTMYECKMX MAlllMH U KoMIuiekcoB». [Iporpamma co-
Oepoicum BCE OCHOBHBIE pa3lieibl, coomeemcmeyem TpeOOBaHUSIM K HOPMATHUBHO-
METOJIMYECKUM JOKYMEHTAM.

2. IlpencraBnennas B [Iporpamme akmyansnocms yueOHON NUCUUIUIUHBI B paMKax
peanuzanuu OIIOIT BO re nodnesxcum comnenuio — MUCUUIUIMHA OTHOCUTCA K 00s13aTeNb-
HOI yactu yyeOHoro nukia — b1.

3. IlpencraBnennsie B [Iporpamme yenu NUCUUILIUHBI coomeemcmeyiom TpeboBa-
HusaM ®I'OC BO nanpasnenus 23.03.03 — «DkcmnyaTaiiys TpaHCTIOPTHO-TEXHOIOTUUECKUX
MAIIMH U KOMILJIEKCOBY.

4. B coorserctBuu ¢ IIporpammoii 3a JTUCHUIUIMHON «XUMUsA» 3aKpemieHa 1 xom-
nemenyusn (2 unoukamopa komnemenyuu). JlucuuminHa «XuMus» U TMPeACTaBICHHAs
[Iporpamma cnocobua peanuzosams NX B OOBSBICHHBIX TPEOOBAHUSIX.

5. Pesynomamul 00yuenus, npencrasieHHble B [Iporpamme B Karteropusx 3HaTh,
YMETb, BIAIETh coomeemcmeyom creunduke u colep>KaHui0 JUCIUIUIMHBI U QeMOHCmPU-
PYIOM 803MONACHOCHIb TIOTYUEHUS 3asIBJICHHBIX Pe3yJIbTaTOB.

6. OOmas Tpyr10EMKOCTh JUCHUILIMHBI «XUMUS» COCTABISET 3 3aU€THBIX €IUHUIIBI
(108 uacos).

7. HWudopmanust 0 B3aMMOCBSI3U U3y4YaeMBIX TUCUUIUIMH U BOMPOCAM HCKIIOYECHHUS
NyONMUpOBaHUs B COACPNKAHUU TUCLUIUIMH coomeemcmayem NEUCTBUTENbHOCTH. Jluciumn-
auHa «XuMus» B3auMocBsa3aHa ¢ apyrumu aucuuiimHamu OITOIT BO u YuebHoro ninana
no Hampasienuio 23.03.03 — «Dkcmiyatanus TPaHCIIOPTHO-TEXHOJIOTHYSCKUX MAIIUH M
KOMIUIEKCOB» U BO3MOXHOCTb TyOJIMPOBAaHUS B COACPKAHUU OTCYTCTBYET.

8. IlpencraBnennas [Iporpamma mpezamonaraeT HCIOJIb30BAaHUE COBPEMEHHBIX 00-
pa30BaTENbHBIX TEXHOJOTHA, NCIOIb3YeMbIE TIPU PEaTU3allii Pa3IUYHbIX BUOB Y4eOHOM
pabotel. opmbl 00pa30BATEIBHBIX TEXHOJIOTUN coomeemcmeyom criennduke AUCIUILITU-
HBI.
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9. IIporpamMma JUCHUIUIMHBI «XHUMHS» MPEAINOaraeT 3aHSATUS B HWHTEPAKTUBHOM
dbopme.

10. Buneli, comepkaHne W TPYIOEMKOCTh CaMOCTOSITENIbHOM pPabOTHI CTYJCHTOB,
npencraBieHHble B [Iporpamme, coomeemcemeyom TpeOOBaHUSAM K IOJATOTOBKE BBIITYCKHU-
koB, coaepxkamumcs Bo PI'OC BO namnpasnenus 23.03.03 — «IkcruryaTanus TpaHCIOPTHO-
TEXHOJOTUYECKUX MAIIUH U KOMILIEKCOBY.

11. TpencraBnennsie u onucanubie B [Iporpamme Gpopmbl mexyweli OLEHKH 3HAHUN
(yuacTue B TECTUPOBAHHMHU, KOHTPOJbHAs paboTa), coomeemcmeyrom crienupuKe TUCIUII-
JIMHBI U TPeOOBAHUSAM K BBIITYCKHUKAM.

dopma MPOMEKYTOUYHOIO KOHTPOJISI 3HAHUW CTYACHTOB, NpeaycMoTpeHHas IIporpam-
MOM, OCYIIECTBIIACTCS B (POpME 3a4eTa C OLEHKOM, UTO coomeemcmayent CTaTyCcy IUCIUI-
JIMHBI, KaK JUCIUIUIMHBI 00s3aTeNibHON YacTu yueOHoro nukia — b1 ®I'OC BO nampase-
Husa 23.03.03 — «DkemyaTaiys TpaHCIIOPTHO-TEXHOJIOTHYSCKUX MAITUH U KOMILIEKCOBY.

12. ®opwmbl OnEHKM 3HaHWHW, TpeAcTaBieHHBIE B [Iporpamme, coomsemcmeyiom
cnenupuKe TUCHUIUITMHBL U TPEOOBaHUSIM K BBIITYCKHUKAM.

13. VYuebGHo-MeToaMueckoe obecreueHne JUCIUIUIMHBI TPEICTaBIeHO: OCHOBHOM JIH-
TepaTypoil — 3 UCTOYHHUKA, JONOIHUTEIBHON IUTEpaTypoil — 3 HauMeHoBaHus, HTepHeT-
pecypcel — 4 wucrounuka u coomeemcmeyem TtpeboBanusm OI'OC BO wnampasieHus
23.03.03 — «Dkcmnyaramnus TpPaHCTIOPTHO-TEXHOJOTHUECKUX MAIIMH U KOMIIJIEKCOB.

14. MarepuanbHO-TEXHHMUECKOE OOecreueHrne TUCIUIUIMHBI COOTBETCTBYET CIEIH-
¢uKe TUCIHMITINHBI «XUMUs» U 00ECHeurnBaeT HCIOJIb30BAaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX, B TOM YHCII€ UHTEPAKTUBHBIX METOJIOB OO yUEHHUSI.

15. Mertoaunueckre peKOMEHAAINH CTyIeHTaM U METOAMYECKHEe PEKOMEHAAINH Tpe-
noJaBaTesiM 10 OPraHU3alMU OO0YYEHHUS MO TUCIMIUIMHE JAI0T MPEACTaBICHHE O CICIH-
¢buke 00ydeHUS IO JUCITUTUTHHE « XUMUSI».

OBILINE BbIBO/bI

Ha ocHoBaHuM MpoOBeNEHHON peLieH3MH MOXKHO CHAENaTh 3aKIYEHHUE, YTO XapakKTep,
CTPYKTYpa U cojiepkanue padoueit mporpammbl qucruiuimabl « Xumus» OITOIT BO mo nHa-
npasiennto 23.03.03 — «DxkcrutyaTanusi TPaHCIOPTHO-TEXHOJOTUYECKUX MAIllUH U KOM-
IJIEKCOB», HAMPABIEHHOCTH «ABTOMOOMIIbHBIN cepBUCY, «CepBUC TPAHCIIOPTHBIX U TEXHO-
JIOTHYECKUX MaIMH» (KBadu(UKaIMs BBITYCKHUKA — OakajiaBp), pa3paboTaHHas TOIIEHTOM
kKadenpsl MaTEpUANOBEACHUS U TEXHOJIOTHH MAITUHOCTPOCHHMSI, KAaHIAUJATOM XHMHYECKUX
Hayk, KonomneBsiM B.E., cootrBercTByeT TpeboBanusm ®I'OC BO, coBpeMeHHBIM Tpebo-
BaHUSAM >KOHOMHUKH, PbIHKA TPyJa M MO3BOJIUT MpHU €€ peain3aluu YCHEeIIHO 00ecneunTh
dbopmMupoBaHUE 3asBIEHHBIX KOMIIETEHIUH.

Peuensent: [1aBnoB A.E., moneHT kadeapsl CONPOTUBICHUS MAaTEPUAJIOB U JIeTajel MallluH
OI'bOY BO «Poccuiickuii rocynapcTBeHHbI arpapHblii yHuBepcurer — MCXA uMeHH
K.A. TumupsizeBa», KaHauaaT GU3NKO-MATEMAaTUYECKUX HAYK

« » 202_.
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