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AHHOTaNUA
patGoueii nporpamMmsl yyeOHoi qucuumiannael 51.0.14 «Xumusa»
JJIs1 MOATOTOBKHU 0akajiappa no Hanpasjennio 23.03.03 — «Ikcniryarauusi TPaHCHOPTHO-
TeXHOJOTHYECKMX MALIHH M KOMILJIEKCOBY», HAIPABJIEHHOCTH «KABTOMOOMJIBHBII CepBHUCY,
«CepBHC TPAHCIIOPTHO-TEXHOJIOTHYECKHUX MAIIMH U 000Py10BAHUSI»

Lenb ocBoeHMs AMCHMILIMHBI: (opMUpOoBaHHE 0a30BBIX 3HAHUI O (yHIaMEHTAJIbHBIX 3aKOHaX,
3aKOHOMEPHOCTSIX M OCHOBHBIX METOJaX (U3MKO-XMMHUYECKON HAyKH, YTO TO3BOJUT CTYACHTAM
CUCTEMATHU3UPOBATh 3HAHUS BAXKHEHIIMX TEOPETHUECKUX O000OIIEHUN XMMUU; TIy0Ke MOHSTH SB-
JICHUS] TPUPOJIbI, MEXAHU3Mbl XMMHUYECKUX U (PU3UKO-XMMHYECKHX IMPOLECCOB, MPOTEKAIONINX B
MIPUPOJIC U KUBBIX OpraHU3Max, MPUHITUIBI XUMUYECKONH TEXHOJIOTHH U TyTH MOAU(DHUKAIINY CYIIe-
CTBYIOIIIUX TEXHOJOTUHN C y4€TOM TPeOOBAHUM OXpaHbI OKPYKAIOMIEH CPEIbl.

MecTo TMCHMNJIMHBI B Y4eOHOM IJIaHe: TUCIUIUIMHA BKIIOYCHA B 00sI3aTENIbHYIO YacTh Y4eOHO-
ro TIUlaHa MO0 HampabieHuto noArotoBku 23.03.03 - «DOkcmiyaTauusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIlIUH U KOMILIEKCOB.

TpeGoBanusi Kk pe3ybTaTaM OCBOEHHSI JTMCUHMIIMHBI: B PE3yJbTaTe OCBOCHUS TUCIUILIMHBI
dopmupyrorcst crnenyromue komnereHmmu: YK-1 (YK-1.1, VK-1.2, YK-1.3, VK-1.4, YK-1.5),
OIIK-1 (OIIK-1.1 u OIIK-1.2).

Kpartkoe coaep:xkaHue TMCUMILUIMHBI: CTPOCHHE aTOMa M BEIIECTBA, OCHOBHBIEC 3aKOHBI XMMUH,
o0mre 3aKOHOMEPHOCTH XMMHUYECKHX MPOIECCOB, PaCTBOPHI, CIOCOOBI BBIPAXKEHMSI COCTaBa pac-
TBOPOB, PABHOBECHUSI B PACTBOPAX AJIEKTPOJIUTOB, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI,
INEKTPOXUMHUYECKUE TPOIIECCHI.

OO01mast TPyA0eMKOCTh TUCHUILUIMHBI: 3 3a4. ef. (108 dacos).

IIpoMesKyTOUHBIH KOHTPOJIb: YK3aMEH.

1. e ocBOCHUS AV CHUIITTHHBI

Lenb TUCHMITIIMHBI — MOJTyYeHUE 3HaHUHM M0 XMMUH, 00ECTIEeYNBAIOIIEH OCHOBY TOJATOTOBKU
OakanaBpa, JOCTaTOYHOM MJIsl PEIIEHUs MPOMU3BOJCTBEHHO-TEXHOJIOTUYECKUX, OPraHU3aLMOHHO-
YIpaBJIEHYECKUX, HAYYHO-UCCIIEJOBATEIbCKUX U MPOEKTHBIX 3334, B TOM YHKCIIE [0 CO3/IaHUIO Be-
IIECTB M MAaTEpUAJIOB C 3aJaHHBIMH CBOMCTBaMHU.

3anauamMyl TUCIUILIMHBI SBIISETCS:

- 03HAKOMJICHHE CTY/IEHTOB C OCHOBHBIMM IOJIOXKEHUAMHU OOILEH, HEOPraHNYECKOH XMMHUH,
AHATUTHYECKON XUMUH, U PU3NUECKOIN U OPraHUYeCKON XUMHU;

- HAY4YUTb CTYJEHTOB I10JIb30BaThCS AJI1 KOHKPETHBIX LIe€leld TEMHU 3HAHUSAMH, KOTOPbIE OHU
nproOpeTaroT B Xo¢ U3ydeHus (pyHAaMeHTAIbHBIX HAYK, APYTHX 001enpodecCHOHANbHBIX U CIe-
LUAJIbHBIX TUCLUIUINH;

- TIOBBICUTH YPOBEHb NPOPECCHOHATHLHON KOMIIETEHTHOCTH CTYJEHTOB IOCPEICTBOM yCTa-
HOBJICHMSI CUCTEMbI MEXIIPEIMETHBIX CBs3EH COAEp:KaHUSA Kypca ¢ COAEpkKAaHHUEM NPOo(UINpYIO-
MIUX TUCIUIUIMH.

2. MecTo IUCHHMILINHBI B Y4eOHOM mpolecce

Hucnunnuaa «XuMus» OTHOCUTCS K oOs3aTenbHOM dactu bnoka 1 «/lucuummuasl (Momy-
au)» ydebHoro mnaHa. JlucrurummHa «XuMHs) pearu3yeTcsi B COOTBETCTBUU C TPeOOBAHHSIMH
dI'OC BO, mpodeccuonansunoro cranmapra, OIIOII BO u YdyeOHoro rrana mo HampaBieHHUIO
23.03.03 — «Okcrutyaranys TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUICKCOB)» (HarpaBieH-
HOCTU «ABTOMOOMJIbHBIN cepBUCY», «CepBUC TPAHCHOPTHO-TEXHOJIOTMUECKUX MaIIMH U 000pyI0-
BaHUs»).

Kypc «Xumusi» sBisieTcsi OCHOBOIOJATalOUUM JI HU3Y4YEHHS CIEAYIOIIUX AUCLMILINH:
«Dusukay, «MHxeHepHas 3Kkonorusy», «MaTtepuanoBeneHuey», «IKCIUTyaTallHOHHbIE MaTepUaTbD»,
«OCHOBBI HAYYHBIX UCCIIET0BAHUIN.



OCOOCHHOCTBIO TUCIMITUIMHBI SBISIETCS €€ HAlpaBIIEHHOCTh HA PEATHM3AlHUI0 CTYICHTaMHU
NOJyYCHHBIX 3HAHUN B MPAKTUYECKON NEATETbHOCTH, (POPMUPOBAHUN COBPEMEHHOIO MHUPOBO33pe-
HUS O TIPOIIeCcax, MOCTOSIHHO U MEPUOINIESCKH TIPOUCXOSIINX B 00BEKTaX TeXHOC(EPHI, HA OCHO-
BC COBPCMCHHBIX 3HAaHUH U 3aKOHOB XUMHUHU, TIOHUMaHUN BO3MOXKHOCTEH ¥ MEXAHU3MOB BIIMSIHUS
(ympaBieHuUs1) Ha MpOIECChl (peakiuu), MPOTEKAIINE B OKpYyKarlie cpeae. B HeGosbmom mo
00BeMy Kypce HeOOXOIUMO OCBOUTH CBEICHUS M3 MHOTHUX OTPACIIel, TAKMX KakK 00Ias, HeOpraHu-
qeckas, aHaTUTHYecKast, (Gu3ndeckasi U KOJUIOUIHAS XUMHUSI.

Pabouast mporpamMma TUCHUTITHHBI « XUMUS» I HHBAJUIOB U JIUI] C OTPAHHYEHHBIMH BO3-
MOYKHOCTSIMH 3I0pPOBBS pa3pabaThIBalOTCsl MHANBUIYAIBHO C YI€TOM OCOOCHHOCTEH Ticuxodu3nye-
CKOTO Pa3BUTHSI, HANBUAYATLHBIX BO3MOKHOCTEH M COCTOSTHHSI 3I0POBbsI TAKUX OOYUYAIOIIHXCSI.

3. [lepeveHnb MIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHHSI MO THCIUIIAHE, COOTHECEHHBIX C MJIAHHU-
PYEMBIMH pe3yJbTAaTAMH OCBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl
OOpa3oBarebHbIC PE3yIbTaThl OCBOCHHS JUCIMILTAHBI OO0YYJaAIONTUMCS, MPEACTABICHBI B
tabimue 1.



TpeGoBanus K pe3yabTaTamM 0CBOEHHS Y4eOHOI TN CHUNIIHHBI

Tabmauma 1

Ne Kon Conepxanue O TS B pesynbpraTe nzydeHus: yueOHOH TUCITUILTMHBI 00yYarOIIHECs JODKHBL:

1/ | KOMIIETEH- KOMIIETEHIINN .

. TEHLIUN 3HATh YMETh BIIQJICTh

1 1005031 (mmm e€ gacTH)

1. OIIK-1 |Cnocoben npume- |OIIK-1.1. JleMOHCTpH- |-T€OpPETUYECKHE OCHOBBI OOIIEH, | -OOBSICHATh XUMHUYECKHUE SBIIE- | -METOJaMU IOCTPOCHHUS MaTe-
HSTh €CTECTBEHHO- |PYET 3HaHWE OCHOBHBIX | QPU3NYECCKON, KOJUIOUWIHON XUMUHY, |HHSI, TPOUCXOMISIINE B TPUPOC, | MATHUECKUX, (DU3MUECKUX U
Hay4HbIC U O0Ille-  |3aKOHOB ~ MareMaTHye- | -3aKOHOMEPHOCTH MPOTEKaHus | OBITY U Ha TIPOU3BOJICTBE; XUMHYECKAX MOJENel mpu
WH)XCHEpHBIE 3Ha- |CKHUX W EeCTECTBEHHBIX | XUMHUYECKHX pEaKIus TMpPHU IKC-|-OMPEAeNaTh BO3MOXXHOCTh TPO-|PEIIEHUH TMPOU3BOJICTBEHHBIX
HUS, METOJIBI MaTe- |HAyK,  HEOOXOAMMBIX | TUTyaTallid TPAHCTIOPTHBIX CUCTEM; | TCKaHWsI XMMHYECKUX TpeBpa- |3ajad; IUTAHWPOBAaHUEM, IIO-
MaTHYECKOT0 aHaJi- | JUIS PEUICHHUs] THIIOBBIX | -OCHOBHBIE KJIACCHI BEIIECTB M Ma- | IIEHUH B PAa3IMYHBIX YCIOBHUAX U |CTAHOBKOH W 00paboTKoH
3a ¥ MOJICIIMPOBAHHMSA | 33724 MPOECCHOHANb- | TEPHATIOB, TIPUMEHSEMbIE TIPH 3KC- | OIICHKH WX TOCJIEJCTBUN TPH | JaHHBIX XHMHUYECKOTO DKCIIe-
B Mpo(heCCUOHAIb- | HOM JeSATeIbHOCTH TUTyaTaluy TPAHCTIOPTHBIX CUCTEM; | IOMOIIA  CICIIMATU3UPOBAHHBIX | pUMEHTA IPH TIOMOINU  CIIe-
HOM JIeATeIbHOCTH -OCHOBHBIE KOMIIBTEPHBIE  IPO- | KOMIBIOTEPHBIX IPOTPaMM [[UATM3UPOBAHHBIX  KOMITBIO-

rpaMMbl XHMHYECKOTO MOJEIHUPO- TEPHBIX MTPOrpaMM
BaHUs
OIIK-1.2. W cmonb3yeT |- XUMUYECKHE OCHOBHI paIlOHAJNb- | -OIICHUBATh BJIHMSHUC XHMHUYE- | -HABBIKAMUA XUMHUYECKOTO aHa-
3HaHHWA OCHOBHBIX 3a-|HOTO HCIOJIB30BaHUS TMPHUPOJHBIX | CKUX (PAKTOPOB HA OPraHM3M de- |JIh3a U HAa OCHOBE €ro NMPUHH-
KOHOB MaT€MaTHYECKHX | pECypCOB M 3allUTHl OKPY’KAIOIIEeH | IOBEKa M JPYTHe CUCTEMBI; MaTh PEIIeHHS 10 PalMOHATb-
U EeCTECTBCHHBIX HayK | Cpebl; -KPUTUYECKH OILICHUBATh JIOCTO-|HOMY WCIHOJb30BaHUs IPU-
JUIsL  PEIICHUS  CTaH- |-HauOoJiee BaXKHBIC CIICIMAIH3H- | BEPHOCTh XUMHUYECKON HWHQOP- | POJHBIX PECYpCOB U 3alllUTHI
JApTHBIX 3aJad i | pOBaHHBIE TIOMCKOBBIE CHCTEMBI TI0 | MAIMH, TIOCTYTIAONIEH 13 Pa3HBIX | OKPY)KAIOIIEH Cpebl;
oOecrieueHusl peain3a- | pa3TUYHbIM pa3zesiaM XUMHH, WUCTOYHHKOB; -HaBBIKAMHU  HCIIOJIb30BAHUS
12078 TEXHOJIOTHH | -OCHOBHBIE ~ KOMIIBTEPHBIE  TIPO- | -BBIOUPATh HEOOXOAMMYIO TMPO- |BAKHEHIIUX MPOrpaMM KOM-
TPAHCTIOPTHBIX TPOIIEC- [TPAMMBI XMMHUYECKOTO MOJEIHPO- | TPaMMy XHMHYECKOTO KOMITBIO- | TBIOTEPHOTO MOJIETHPOBAHUS
COB BaHUS TEPHOTO MOJEIMPOBAHUS, COOT-|H MPOTHO3UPOBAHUS
BETCTBYIOIIYFD  TOCTaBJICHHOMN
3ayaye

2. YK-1 Cnocoben ocymect- | YK-1.1. Anammupyer |[IpuHmmmel 1 MeToabl  mowucka, | [I[puMeHATs TpHHIMIB U MeTOb! | [[pakTHYIeCKUMH ~ HaBBIKAMH
BIISITh TIOUCK, KPH-  |3a/lady, BBIACHSAS €€ |aHallu3a U CHHTe3a MHPOpPMAlMK. |TIOWMCKA, aHAIW3a WM CUHTE3a WH-|IMOWCKA, aHalu3a W CHHTE3a
TUYECKUM aHanu3 U | 0a30BbIE  COCTABJISIFO- hopmanuu; ['paMOTHO, JTIOTWYHO, | MH(DOPMAITUH.
cuHTe3 NHpOpMa- e, OCYIIECTBIISIET apryMEHTUPOBAaHHO  (OPMHPO-

U, IpUMECHATH
CHCTEMHBIH moaxona

JEKOMITO3HIINIO 33124

BaTh COOCTBEHHBIC CYXKOCHUA U
OLICHKH.

JUJISL pELIEHUS 10~ VYK-1.2. Haxomur wu|llpuniunsl 1 MeToasl cucteMHoro | Otnuuate (aktel oT MHeHUH, | [IpakTrueckumMu  HaBBIKAMH
CTABJICHHBIX 33/1a4 | KPUTHYECKH aHAJIU3U- | TOAXO0/A. WHTEpIpeTaluii, OIEHOK U T.J. B|BBIOOpPAa ONTUMAIBHBIX CIIOCO-
pyer UHQOpMAIHIO, pacCcyXICHUSIX NIPYTHX Y4YacTHH- |OOB pemIeHHUs 3aJad, HCXOJs

6




HEOOXOJUMYIO IS pe-
IIEHUs IOCTaBICHHON
3a1a4u

KOB JIEATCIIBHOCTH, TIPUMCHSITH
MIPUHITAIE 1 METOIBI CHCTEMHO-
ro MOAXOAa JIS PEIICHUs TIO-
CTaBJICHHBIX 3a7a4.

U3 JCUCTBYIOIIMUX MPABOBBIX
HOpPM, HMEIOIIHUXCS PECYPCOB
Y OTpaHUYCHUH.

YK-1.3. PaccmaTpuBaer
BO3MOJKHBIE BapHAHTHI
pelIeHus 3a1adu, ole-
HHUBasi UX JOCTOMHCTBA
Y HEIOCTaTKU

HpI/IHI_II/IHI:I 1 METOAbI CUCTEMHOI'O
nmoaxoaa

Onpenenars Kpyr 3aaad B pam-
KaX IIOCTaBJIEHHOH IIeNHU

IIpakTueckuMu  HaBBIKAMU
ompeAeNeHusl Kpyra 3amad B
paMKax MOCTaBJIEHHOW LIETH

VYK-1.4. I'pamoTHO, J10-
TUYHO, AapryMEHTHPO-
BaHHO (hopmMupyeT co0-
CTBCHHBIC CYXXICHUS W
OIICHKH; OTINJaeT (ak-
Tl OT MHCHWI, WHTEp-
npeTauuii, OIEHOK u
T.0. B PacCyXIECHUAX
JIPYTHUX Y4aCTHUKOB
JeSITEIbHOCTH

[IpaBmiia 1 HOPMBI PYCCKOTO S3BI-
KOB, HCIOJB3YEMYI0 TEPMUHOJIO-
THUIO

Bri6upaTh ONTHMABHBIC CIIOCO-
OBl pemieHus 3amay, UCXOIs W3
JICUCTBYIOIIUX IIPaBOBBIX HOPM,
MMEIOIIHUXCSI PECYPCOB M OTPaHU-
YCHUM.

[IpakTHyeckUMH  HaBBIKAMU
BHIOOpa ONTHMANBHBIX CIIOCO-
00OB pelIeHusl 3a1a4, UCXOIs
U3 JAEHCTBYIOIIMX IIPABOBBIX
HOPM, HMEIOLIUXCS PECypcoB
Y OIpaHUYEHUH.

VK-1.5. Ompenensier u
OIICHWBAET  TIOCIEACT-
BUSI BO3MOXXHBIX pellie-
HUM 337241

Buner pecypcoB  (JMYHOCTHBIX,
CUTYaTHUBHBIX, BPEMEHHBIX H T.II.)
U WX Tpeneibl, HeOOXOIUMbIE IS
YCTENTHOTO BBIMONHEHUS TIOPY-
YeHHOW paOoThI, IPUHIIUIIBI U Me-
TONBI CaMOpa3BHUTHS M caMOOOpa-
30BaHMUsL.

BricTpanBaTth W peaqn30BHIBATH
TPACKTOPHIO CaMOPAa3BUTHSA Ha
OCHOBE TIPUHITUTIOB 00pa30BaHU
B TCUCHHE BCCH JKU3HH.

CrocoOHOCTBIO  peaH3aluu
HAMEUYCHHBIX IIeJel JIesTellb-
HOCTH C Y4YETOM YCJIOBHIA,
CPE/ICTB, JIMYHOCTHBIX BO3-
MOXHOCTEH, 3TamoB Kapbep-
HOTO pOCTa, BPEMEHHOH Tep-
CTICKTHBBI PAa3BUTHSI JESATEIb-
HOCTH M TpeOOBaHHMU pBIHKA

TpyZa.




4. CTpyKTYypa U coJepkaHue TUCUHUIINHBI
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.

Ta0nuua 2
PacnpenesieHue Tpya0éMKOCTH JTUCHMILIMHBI 10 BUIaM padoT Mo ceMecTpam
TpynoémkocTh
Bun yuedHoii paGoThl ceMecTp
qac.
Nel
O061ast TPyA0EMKOCTh TUCHUIUIMHBI 10 YIeOHOMY IIaHy 108 108
1. KonrakTHas padora: 52,4 52,4
AyautopHas padora 52,4 52,4
8 MoM Hucie:
nexyuu (J1) 16 16
nabopamopuwvie pabomwt (JIP) 34 34
KOHCYIbmayuu nepeo 3K3ameHoMm 2 2
KOHmaxmuas paboma Ha npomexcymounom xoumpone (KPA) 0,4 0,4
2. CamocrositenbHas padora (CPC) 55,6 55,6
camocmosamenbHoe uzyyeHue pazoeios, camono02o0mosKka (npopa-
bomxa u nogmopeHue 1eKYUOHHO20 MAMepUaia U Mamepuana yyeo- 286 286
HUKO8 U YUebHbIX NOCOOUL, N0020MOBKA K 1AO0paAmopHbiM pabomam ' '
um.o.)
Tloozomoska k sKk3ameHy (KOHMPOb) 27 27
By npoMexxyTOYHOTO KOHTPOJIST: OKk3amMeH
4.2 ConepsxkaHue QU CHUNIHHBI
Tabmuma 3
TemaTnueckuii JIaH y4eOHOM U CHUIVIHHBI
HaumeHoBaHMe pa3iesioB U TeEM Beero AynuTopHasi padoTa BHeaynuTopHas
JTUCHUILINH JI JIP IIKP pabora CP
Paznen 1.«OcHOBHBIE TOHATHSI U
3aKOHBI XMMMH, XUMHYECKHE CBOKMCTBA 11 2 5 4
HEOPraHWYECKUX BEIIECTB»
Pazgen 2. «Ctpoenue aroma u
Moekyl. Ilepronnyeckuii 3akoH 11 2 5 4
J.M.MenneneeBa»
Paznen 3. «OCHOBBI XUMHYECKOM 11 2 5 4
TEPMOAMHAMUKI»
Paznen 4. «XuMudeckass KHHETHKA U
paBHOBECHE B TOMOTCHHBIX H 11 2 5 4
TETEPOTECHHBIX CUCTEMAX))
Paznen 5.«JlucniepcHblE CHCTEMBI. 11 2 5 4
PacTBOpBI»
Paznen 6.«BoaHbie pacTBOpPHI 11 2 5 4
AIIEKTPOJIUTOBY
Pazgen 7. «OxkucnuTeIsHO-
BOCCTaHOBUTEJIbHBIC U 12,6 4 4 4,6
JIEKTPOXUMHUYECKHE TTPOIIECCHI»
KOHCYIbMAayuu nepeo 3K3amMeHOM 2 2
KOHMAKMHas paboma Ha npomedxcy- 04 04
mounom xoumpoae (KPA) ' '
Tloocomoska K 3K3ameny (KOHMpPOib) 27 27
Bcero 3a 1 cemectp 108 16 34 2,4 55,6
HToro mo qucuuminae 108 16 34 2,4 55,6

Pazpnen 1. «<OcHOBHBbIE OHSITUS M 3AKOHbI XMMHMHU, XMMHYECKUE CBOHCTBAHEOPraHUYECKHUX Be-
mecTB» [Ipeqmer xumun. OCHOBHBIC TIOHATHS XUMUH. ATOMHO-MOJIEKYJIsIpHOE yueHue. OCHOBHBIEC CTEXHO-



METpHUYECKUE 3aKOHBI XUMHHU. Kiaccuukamyst u cBoiicTBa Heopranuieckux coeannernnii: Oxcuasl. Kucno-
Tbl. OcHOBaHus. Cosu cpeiHue, KUCIIble, OCHOBHbIC, ABOMHbIE U KOMIUIEKCHBIE.
Paspea 2. «Ctpoenue atoma u MoJiekyJ. Ilepuonnuecknii 3axon JI.M.MenneaeeBa» Teopus
cTpoenus aromMa. CoBpeMeHHasi MOIEb COCTOSHUS JIEKTPOHA B aTOME. DJIEKTPOHHbBIE 000JIOYKH aTOMOB.
KganTtoBsie uncina. [Topsgok 3anoiHeHus 31eKTpoHHBIX ypoBHEH. [Tpunnun [Taynu. [IpaBuno I'ynna. Ipa-
B0 Kiieukosckoro. Tumbr opoutaneit. CBoiicTBa cBoOOIHEIX aToMOB. [leprnonndeckuii 3axoH /. 1. MeHn-
JieJieeBa B CBETE COBPEMEHHON TEOPUH CTPOEHMSI aTOMOB. THIIBI XUMUYECKHX CBsI3€il. THI CBSI3U U CBOICTBA
BemiecTB. CTpoeHue MOeKyl. MeXMONeKyISIpHOE B3aMMO/IEiCTBHE.
Paznen 3. «OcHOBBI XUMHYecKoi TepMoguHaMukmn» llepBrril 3aKoH TepMoanHaMuKky. Tepmoxu-
Mmus. 3akoH ['ecca.OuTponus. Bropoii 3akoH TepmoanHaMuky. TpeTuil 3akoH TepMoanHamMuKku. Hampasnen-
HOCTh XUMHUYECKUX peakuuil. Jueprust [ nu60ca. Pacuer TepmMogiHaMUUECKUX XapaKTEPUCTHK.
Paznen 4. «XuMuyeckasi KHHETMKA M PaBHOBeCHe B TOMOTE€HHBIX M IeTepPOreHHbIX cucTeMax»
CkopocTtb peakuuii. 3aKoH JEHCTBHS Macc. 3aBUCHMOCTb CKOPOCTH PEaKkUHU OT TeMIepaTypbl (IIPpaBUIIO
Bant-T'odda, ypaBuenne Appenunyca). Karanmuzatopsl. Llennsie peakunu. XuMuueckoe paBHoBecue. [IpuH-

mun Jle Ilatenbe.

Pa3nen 5. «AucnepcHbie cucrembl. PacTBopbl» JlucniepcHBIE CHCTEMBI, UX KiacCU(pHUKAIUS O
CTETEeHHN AUCIEPCHOCTH M arperaTHOMy cocTosiHuIo. CBOICTBa KOUTOMAHBIX pacTBOpoB. OOIIKE MOHATHUS O
pactBopax. CriocoObl BBIpaXKEHHUSI KOJMUECTBEHHOTO cocTaBa pacTBopoB.KomuraruBHbiecBolicTBa pa3zdas-
neHHbIX pacTBopoB. Ocmoc. 3akon Baut-I'odda. 3akonsl Payst.

Pa3znen 6.

«BoaHble pacTBOpPBI

3J1eKTPOJIUTOB»

Teopuss 3JEKTPOIUTUYECKON AMCCOLMA-

1. CTereHb JUCCOIMAIiY, CHIIbHBIC U CIIa0ble 3JeKTPONUTHL. BomopomHblil mokazarens.MeTosl onpeie-
nenust pH pactBopos. ['maponus cone.

Paznen 7. «OKHUCIAUTENbHO-BOCCTAHOBUTENbHbIE W JJIEKTPOXMMHUYECKHE Tpouecchl» Teopus
OKHCITIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Meroasl coctaBneHus: ypapuenuit OBP. BnusiHue cpenbl Ha

XapakTep peaxiluu.

Hampasnenue

MPOTEKAHUS

an.l'agpBaHUYECKUE DIIEMEHTHI. DNeKTpoau3. Kopposus Meramios. 3amuTa oT KOPPO3HH.
4.3 Jleknuu/aadopaTopHblie 3aHATHS

OBP. 3JJIC mnporeccoB.DNEeKTPOIHBIM MOTEHIH-

Tabnuua 4
Copep:xxaHue JIeKIUiI/1a00paTOPHOro NPAKTUKYMAa U KOHTPOJIbLHbIE MEPONPUSATHUS
dDopmupyemMble
Ne Ne u Ha3BaHMe JieKIMiA/ IOMITETCHIHH Bux Koa-
Ne paznena (MHAUKATOP KOHTPOJILHOI'0 BO
n/n JIa00paTOPHBIXPAOOT
HOCTHKEHMS MEpPONpPHUSATHSI | YACOB
KOMIIETEHI[MH)
1. | Pa3gen 1. «OcHOBHBIE MOHATHS U 3aKOHBI XH- 7
MHH, XHMHYEeCKHe CBOHCTBA HEOPraHMYeCKHX
BelIeCTB»
Tema 1. Jlexrmsa Ne 1 VK-1.1, YK-1.2, 2
(OcuoBubie onsiTHs | (OCHOBHBIC TTOHSATHS U 3a- YK-1.3, YK-14,
Y 3aKOHBI XUMHN) KoHbI Xxumun) pesentamms | YK-1.5, OIIK-1.1;
B PowerPoint OIlK-1.2
Tema 2 (Xumuue- JlaGopatopnas paborta Ne 1 YK-1.1, YK-1.2, MIpOBEpKa OTYE- 5
CKHE CBOWMCTBA HE- (Ompenenenre MOIAPHOMA YK-1.3, YK-1.4, Ta
OpTaHUYICCKUX Be- MacChl 2KBUBAJICHTA. ) TIPO- YK-1.5, OIIK-1.1;
IIICCTB) rpamMMbl ChemDraw, OIIK-1.2
ChemSketch
2. Paznen 2. «Ctpoenue atoma u MoJiekyJ. Ilepuo- 7
audeckuid 3axkoH JI.U. MeHaeneeBay
Tema 1. Jlexmus No2 VK-1.1, YK-1.2, 2
(Crpoenue aroma n | (Ilepuomnyecknii 3akoH YK-1.3, YK-14,
Moutekya. Ilepuomu- | JI.M.Menneneena u cTpoe- YK-1.5, OIIK-1.1;
yeckuii 3akoH J[.MI. | HHe aTOMa) pe3eHTalus B OIIK-1.2
Menpeneena) PowerPoint




®opMupyeMble

. KOMIIEeTeHI U Bun Kour-
Ne Ne n HazBaHme Jexumii/
Ne pazgena (MHAMKATOP KOHTPOJBHOTO BO

n/n JIa00paTOPHBIXPAOOT

JMOCTHKEHHA MEpPONPHUATHSL | YACOB
KOMIIETEHIIMH)
Jlaboparopnas pabora Ne 2 VK-1.1, YK-1.2, | KOHTpOJIbHBIC 5
(ITepuomnyeckwii 3aKOH VK-1.3, YK-1.4, 3aJlaHus
J.M.Menneneesa u ctpoe- VK-1.5, OIIK-1.1;
HHUE aToMa) MPOrPaMMbI OIlK-1.2
ChemDraw, ChemSketch

3. Pa3nen 3. «OCHOBBI XUMHU4Y€CKOH TEPMOTUHAMHU- 7

KH»
Tema 1. Jlexrmsa Ne3 VK-1.1, YK-1.2, 2
(OcHOBBI XUMMUE- (OCHOBBI XUMHUECKOH TEP- YK-1.3, YK-14,
CKOH TepMOaUHaMH- | MOoIuWHAMUKH) mpe3eHTanus | YK-1.5, OIIK-1.1;
KH) B PowerPoint OIlK-1.2
JlabopaTtopHas pabota Ne 3 VK-1.1, YK-1.2, MIPOBEpKa OTUe- 5
(OmpenencHue TEIUIOTHI VK-1.3, YK-1.4, Ta
(?HTaMBIINN) HEHTpATTH3a- YK-1.5, OIIK-1.1;
LMK IPOrPaMMbI OIlK-1.2
ChemDraw, ChemSketch

4, Pasnen 4. «XXumMuyeckass KHHETHKA U PABHOBe- 7

CHe B TOMOTE€HHBIX U reTepPOreHHbIX CHCTEMax»
Tema 1. Jlextus Ne4 (Xumudeckas VK-1.1, YK-1.2, 2
(XuMunueckasi KUHe- | KHHETHKA M PABHOBECHUE B YK-1.3, YK-1.4,
THUKA U paBHOBECHE B | TOMOTE€HHBIX U F€TEPOreH- VK-1.5, OIIK-1.1;
TOMOTEHHBIX U T€Te- | HBIX CHCTEMaXx) MPE3CHTa- OIlK-1.2
POTEHHBIX CUCTE- st B PowerPoint
Max) JlaGopatopnas pabota Ne 4 YK-1.1, YK-1.2, MIpOBEpKa OTYE- 5
(KuHeTHKa XUMHYECKHX VK-1.3, YK-1.4, Ta,
MIPOIIECCOB. XUMHUYIECKOE YK-1.5, OIIK-1.1; KOHTPOJILHEIE
paBHOBecue. KaTtanus) npo- OIIK-1.2 3aJJaHus
rpammbl ChemDraw,
ChemSketch

5. Pa3znea S. «lucnepcHblie cucrembl. PacTBopbi» 7
Tema 1. Jlexmms Ne5 (AucnepcHble YK-1.1, YK-1.2, 2
(HducnepcHsie cuc- cucremsl. PactBoper. O6ume | YK-1.3, YK-1.4,

TeMBI. PacTBOpEI) CBOICTBa PacTBOPOB) Ipe- YK-1.5, OIIK-1.1;
3enrtanug B PowerPoint OIIK-1.2
(Mpnrorosnerme pacrsopas | SKT11VIA2, | IPORTROmE |5
3aJJaHHOM KOHIIEHTPAIIHH) VK-1.3, VK-14,
YK-1.5, OIIK-1.1;
nporpammel ChemDraw, OIK-1.2
ChemSketch '

6. | Pa3nes 6. «<BomHble pacTBOPBI JIEKTPOJIUTOBY 7
Tema 1. Jlexnus Ne6 (Boansle pac- VK-1.1, YK-1.2, 2
(Boanble pacTBOpPBHL | TBOPBI BIEKTPOIUTOB) Mpe- YK-1.3, YK-1.4,
3JIEKTPOJIUTOB) 3enrtanusg B PowerPoint VK-1.5, OIIK-1.1;

OIlK-1.2
Jlaboparopnas pabora Ne 6 VK-1.1, YK-1.2, MIpOBEpKa OTUe- 5
(I'maponus coneit. Omnpene- YK-1.3, YK-14, Ta,
nenne pH pa3nmuaHbIX pac- YK-1.5, OIIK-1.1; KOHTPOJILHBIE
TBOPOB) MPOTPAMMBI OIlK-1.2 3aTaHMs
ChemDraw, ChemSketch

7. Paznen 7. «OKUCINTENTbHO-BOCCTAHOBUTEIbHbIEC 8
1 JJIeKTPOXUMHUYECKHE MPOLECCHI»

Tema 1. | Jlexums Ne7 (OcHoBbI omek- | YK-1.1, VK-1.2, 2
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®opMupyeMble
Ne Ne n HazBaHme Jexumii/ IKOMITETCHIHH Bux Koa-
Ne paznena (MHAUKATOP KOHTPOJILHOTO BO
n/n JIa00paTOPHBIXPAOOT
JMOCTHKEHHA MEpPONPHUATHSL | YACOB
KOMIIETEHIIMH)
(OCHOBBI AJIEKTPO- TPOXHUMHUH) TIPE3CHTAITUS B YK-1.3, YK-1.4,
XUMVH) PowerPoint VK-1.5, OIIK-1.1;
OIlK-1.2
JlaGoparopnas padora Ne 7 | YK-1.1, YK-1.2, MPOBEPKa OTYe- 2
(OxucnurTensHO- VK-1.3, YK-1.4, Ta
BOCCTaHOBUTEJIBHBIC PEaK- VK-1.5, OIIK-1.1;
LUH) TPOTPaMMBbl OIIK-1.2
ChemDraw, ChemSketch
Tewma 2. Jlexnus Ne§ (Kopposus me- | YK-1.1, YK-1.2, 2
(Koppo3zus metai- TaJJIOB) MPE3CHTAINNS B YK-1.3, YK-1.4,
JIOB) PowerPoint VK-1.5, OIIK-1.1;
OIlK-1.2
JlaGoparophas padora Ne 8 | VK-1.1, YK-1.2, MIPOBEPKa OTYe- 2
(Kopposus meramios) mpo- | YK-1.3, YK-1.4, Ta, KOHTPOJIb-
rpamMMbl ChemDraw, VK-1.5, OIIK-1.1; HBIC 3aJJaHUS
ChemSketch OIIK-1.2
Tabmuma 5
Ne VB e e IlepeueHnb paccMaTpUBaeMbIX BOIPOCOB JJIsl CAMOCTOSITETLHOTO
n/n H3yYeHHs
Paznen 1
1. | Tema 1. OcHOBHBIC TIOHATHS M | 3aKOH TOCTOSHCTBA COCTaBa. 3aKOH COXPAHEHHSI MAacChl. ATOMHO-
3aKOHBI XUMUHU monekyisipHoe yuenne (YK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5,
Tewma 2. Xumunueckue cBoiictea | OITK-1.1; OITK-1.2)
HEOPraHUYECKUX BEIICCTB Conu cpegHue, KUCIbIX, OCHOBHBIC, NBOWHBIC. KOMIUIEKCHBIE COeU-
wenns (YK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, OTIK-1.1; OIIK-
1.2)
Paznen 2
2. | Tema 1. Ctpoenue atoma u Mo- | [lepuonuueckuii 3axon. MonHas cBs3b. MeTamnueckas cBsi3b. [ n6-
nekyn. [lepuomudeckuii 3aKOH | pUAM3AIM ATOMHBIX OpOuTanei. MeXMOIeKyIIpHOE B3aUMOICHCT-
J.1. Menneneena Bue. Kpucrammueckne pemerku. (YK-1.1, YK-1.2, YK-1.3, YK-1.4,
YK-1.5, OTIK-1.1; OIIK-1.2)
Pa3znen 3
3. | Tema 1. OcHoBbl xumuueckoi | ®a3zoBbie paBHOBecHs. Juarpamma cocrosHus Bomsl. (VK-1.1, YK-
TEPMOTUHAMUKHI 1.2, VK-1.3, YK-1.4, YK-1.5, OIIK-1.1; OIIK-1.2)
Paznen 4
4. | Tema 1. Xumnueckas kuHetuka | [lenHple peaknun. @OTOXMMUYECKUE PEAKITUT
u paBHoBecue B romoreHnsix u | (YK-1.1, YK-1.2, YK-1.3, VK-1.4, YK-1.5, OIIK-1.1; OIIK-1.2)
TeTepOTEeHHBIX CHCTEMAax
Paznen 5
5. | Tema 1. JucnepcHbie cuctemsl. | Kinaccudukanus AUCTIEPCHBIX CHCTEM, MPOMBINUICHHBIE CIOCOOBI
PactBOpEI yJaBIMBaHMs TbUIeH, npiMOB, TymMaHoB.( YK-1.1, YK-1.2, YK-1.3,
YK-1.4, VK-1.5, OIIK-1.1; OIIK-1.2)
Paznen 6
6 | Tema 1. Mertonel onpenencHust pH, npou3seacHre pacTBOPUMOCTH, KUCIIOT-
Bonnbie pacTBOpBI 3eKTposn- | HO-ocHOBHBIe mHmukaropsl (YK-1.1, VK-1.2, YK-1.3, YK-1.4, VK-
TOB 1.5, OIIK-1.1; OIIK-1.2)
Paznen 7
8 | Tema 1. OCHOBBI PIEKTPOXU- CnnaBbl: TUIIBI, CBOMCTBA, MPUMEHEHUE. [ anbBaHUYECKUE DIIEMEH-

MHUH
Tema 2. Kopposust MeTasioB

Thl. AKKyMYJATOpBL. 3amuTra oT Koppo3uu. IIpuMeHeHue anekTpo-
mza (YK-1.1, YK-1.2, VK-1.3, VK-1.4, YK-1.5, OIIK-1.1; OIIK-
1.2)
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IlepeyeHb BONMPOCOB VI CAMOCTOSITEJILHOTO H3YyYeHHUsT THCHUIIJIMHBI
5. Obpa3oBaTeIbHbIEC TEXHOJIOTHH

Tabauia 6
IlpumeHeHNe aKTUBHBIX U HHTEPAKTHUBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI
Ne HanmeHoBaHMe HCIOJIb3YEeMbIX AKTUBHBIX M HH-
Tema u popma 3anaTHSA .
n/n TePAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIi
1. Knaccer nHeopranmveckux co- | JIP | Texnomorus mpoGiaeMHOro o0ydeHus
CIMHECHU N
2. OKHCIUTENHEHO- JIP | TexHoMOTHsI KOHTEKCTHOTO O0yUYEHUS
BOCCTAHOBUTCIILHBIC PO CCCHI

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH M IPOMEKYTOUYHAS aTTeCTalsl 10 HTOraM OCBOEHH
AUCIHUTITHHBI

6.1. TunoBble KOHTPOJIbHBIE 32JaHUS UJIH MHbIe MAaTepHAJIbI, HeO0OX0AUMBIE ISl OLlEeHKH

3HAHUI{, YMEHUIl 1 HABBIKOB U (WJIM) ONBITA 1eSITETbHOCTH
1) TecThl 11 TEKYIIEr0 KOHTPOJIsI 3HAHUI 00y4aIOIIUXCH
Tema 1 «OcHOBHBbIE MOHATHS ¥ 3aKOHBI XHMHI
1. O6bemusbie nou azorta u 3tuieHa (CoHy) B cMecu ogrHaKoOBBI. MaccoBBI€ T0JTM Ta30B B ATOU Ke
cmecu (0,5 6amna): a) oguHAKOBBL; 0) OOMBINE Y a30Ta; B) OOJNbBIIE Y ATHIICHA; T') 3aBUCAT OT JaBJic-
HUSL.
2. Macca 10 M BO3/yxa Mmpu H.y. paBHa (B kr) (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 aHUOHOB 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
1,1010%,
4. Yucno Monb MOJIEKYJ BOJBI, COAEpIKAILEeCs B 18,06¢10% MoJieKy1ax BoJsl, paBHO (0,5 Gamna):
a) 0,667;6) 0,5;8) 0,3; 1) 12.
5. U3 mpuBeneHHBIX HIKE BEUIECTB K MpocThiM oTHOcsaTes (0,5 Oamna): a) cepHas KUCIoTa; 0) cepa;
B) BOJOPOI; T') OpoMm.
6. ATom, umeronuii Mmaccy 2,66'10'26 KT, COOTBETCTBYeET 3neMeHTy (0,5 6amna): a) cepa; 6) MarHuii;
B) KHCIIOPOJI; T) IIUHK.
7. YacTuiia, sSBISIFOIIAsICS XUMAYECKH nenuMoit, 3to (0,5 6amna): a) mpoToH; 0) MOJIeKya; B) MO3HU-
TPOH; T') aTOM.
8. O0 yrnepone Kak 0 IPOCTOM BeIeCcTBE TOBOpUTCs B yTBepxkaeHuu (0,5 6anna): a) yriepon pac-
IIPOCTPAHEH B MPHUPOJE B BUJIE U30TOMNA C MACCOBBIM UKCIOM 12; 6) yriepoa npu ropeHrr B 3aBU-
CUMOCTH OT YCJIIOBUH MOXET 00pa30BBIBATH JIBA OKCHUIA; B) YIIIEPOJ BXOIUT B COCTaB KapOOHATOB;
T) YIIepoa UMeeT HECKOJIbKO aJNTIOTPOIHBIX MOAU(DUKAIIHIA.
9. BanentHocTth atoma — 310 (0,5 Ganna): a) YMCI0 XUMUYECKUX CBSI3€H, 00pa30BAaHHBIX JaHHBIM
aTOMOM B COEAMHEHHH; O) CTENEeHb OKUCICHMSI aTOMa; B) YMCJIO OTAAHHBIX WM MPUHATHIX AJIEK-
TPOHOB; T) YHCIIO 3JEKTPOHOB, HEIOCTAIOIIEE IO IMOJYYCHUS SJICKTPOHHOW KoHpuryparuu Omu-
JKalIllero MHEPTHOIO rasa.
10. Kakoe u3 crmemyromux siBieHuid sBisercs xummdeckum? (0,5 Oamia) a) miuaBieHue nbaa; 0)
3JICKTPOJIA3 BOJIBI; B) BO3TOHKA H0/a; T') POTOCHHTE3.
Tema 2 «Ilepuoguuecknii 3axon [[.MM.MeHes1eeBa U CTPOEHHE ATOMAa)
1. 13 xakux gactuil coctout atoMHoe sipo (0,5 6ama): a) U3 MpOTOHOB M AJIEKTPOHOB; 0) U3 HEM-
TPOHOB U JIEKTPOHOB; B) TOJIBKO U3 MMPOTOHOB; T') MPAaBUILHOTO OTBETA HET
2. Y KaKkoro u3 2JIEMEHTOB Ha BHEIIHEM ypoBHE Haxoautcs 4 snmektpoHa (0,5 6amra): a) Ne22; 0)
Ne104; B) Nel9; r) Nel4.
3. Kakoii u3 nmepeunciaeHHbIX 2JIEMEHTOB PacloyiokeH B ItaBHOM moarpymme (0,5 6amna): a) Ne20;
0) Ne30; B) Ne29; 1) Ne21.
4. Kakast GopMyia COOTBETCTBYeT KoHpurypawuu 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 6anma): a) Nel7; 6) Nel6;
B) Ne26; 1) Ne8
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6. C OKCHIOM KaKoTo dJIeMeHTa He B3auMojieicTByeT okcua maraus (0,5 6amna): a) Ne6; 6) Nel4; B)
Ne34; 1) Het BepHOro OTBETA
7. CocraB Boicuiero okcuma ¢ochopa u ero rugapokcuma (0,5 6amna): a) 2,05 , DHs; 6) 3205 ,
3(0OH)s; B) 9205, H3DO4; 1) HET BepHOTO OTBETA
8. B psay N — P — As — Sb nemerautnueckue cBoiictsa (0,5 6aia): a) yMEHbBIIAIOTCS; 0) HE H3Me-
HSIOTCS; B) UBMEHSIOTCS MEPUOANYECKH; T') YCHIIMBAIOTCSA
9. Kak MOXXHO OMNpeIeNuTh YUCIO 3JEKTPOHOB HA BHEIIHEM YPOBHE Y 3JIEMEHTOB TJIaBHBIX IMOJ-
rpynn (0,5 6ama): a) Mo HOMEpY dJIeMeHTa; 0) Mo aTOMHOW Macce; B) MO0 HOMEPY TPYIIIEI; T) 10
HOMeEpY Meproaa
10. Dnement Nel7 umeer BanmentHoctH (0,5 6amma): a) |, I1l; 6) I, IV,VI; B) I, V, VII; 1) I, 1Il, V,
Wl
Tema 3 «XumMn4yeckasi CBSI3b U CTPOEHHE MOJIEKYJD)
1. Kak Ha3bIBaeTCss XUMHUYECKasl CBS3b, 00PA3yIOIIAsCs MEXKYy aTOMaMH 3a CYET OOILIUX DIIEKTPOH-
HbIx map (0,5 6amna): a) noHHas; 0) KOBaJCHTHAs; B) METAJUTMYECKAs T) BOAOPOTHAS
2. Kakoii u3 anementoB umeet HaumeHnsblnyto D0 (0,5 6amra): a) N; 6) B; B) Se; r) O
3. Kakas cBsi3p 0Opaszyercs MKy aToMaMu HeMeTauioB ¢ oauHakoBoit 30 (0,5 6amna): a) non-
Hasi; 0) MeTaJIIMYecKasi; B) KOBaJICHTHAsI MOJISIpHAS; T) KOBAJICHTHAS HETMOJIIpHAs
4. HazoBute BemiectBO ¢ HOHHO# cBs3bio (0,5 O6amma): a) CHy; 6) CaCly; 8) COy; 1) HeT BepHOTO
OTBeETa
5. YKaxkuTe BEIecTBO ¢ KOBAJIGHTHOM MOJIsIpHOM cBsi3bio (1 6amn): a) NaF; 6) HI; 8) C; r) MgO
6. CTpoeHHe BelecTBa U300paxaercs YCIOBHO A'B". Kakoro Tuma cBsi3b MEXy YaCTUILIAMH Belle-
ctBa (1 Gayn): a) KOBaJIeHTHAs MOJsIpHAs; 0) KOBaJCHTHAsI HEMOJIAPHAS;, B) HOHHAS; T) METaJLTNYe-
cKas
7. Kak u3MeHseTcs 2IeKTpOOTPUIIATEIbHOCTD 3JIEMEHTOB C POCTOM 3apsjia sapa B IpyIax, B IJaB-
HBIX noarpynmnax (1 6amn): a) He u3MeHsiercs; 0) YCHIMBACTCS; B) YMEHBILIAETCS; T') IEPUOAUUECKU
MOBTOPSIETCS

2) Bonpochl Kk J1aGopaTOpHBIM padoTam
Tembl 1abopaTopHBIX PabOT:
. «OCHOBHBIC TTOHSATHUS U 3aKOHBI XHMHID)
. «ITepnognueckuii 3akon [[.M1.MeHneneeBa u CTpoeHrUE aTOMay
. «XUMHUYECKast CBS3b U CTPOCHUE MOJICKYID)
. «Bona. PactBopbI»
. «BoziHBIE PaCTBOPBI ANMEKTPOIUTOB
. «OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIE TIPOLIECCHI»
. «MneHTurKaus HEN3BECTHOTO BEIIECTBA»
Bormpocsl k ka0l 1abopaTopHON paboTe HaXOATCsA B KOHIIE COOTBETCTBYIONIETO pasjeiia yueo-
Horo rocoous I'.H. CerueBa, M.B. Tauaes, B.E. Konomnes. Xumus. - MockBa: PTAY-MCXA um.
K. A. TumupsizeBa, 2016 - 108 c. (31E€KTPOHHYIO BEPCHIO TTOCOOUS MOXKHO CKa4aTh ¢ O(OUIIMATIBHOTO
caiita PTAY-MCXA umenu K. A. TumupsizeBa o ccouike http://elib.timacad.ru/dl/local/412.pdf).

3) IlepeyeHb BONPOCOB, BLIHOCMMBIX HA MPOMEKYTOUHYIO aTTeCTalnI0 (IK3aMeH):
B Gurnet BXoAT 2 TEeOpeTHUECKUX Bompoca U 1 3a1aya.
. AToMHO-MOJeKysspHOE yueHrne. OCHOBHbIE XUMUYECKHE MMOHATHUS: aTOM, MOJIEKYJIa, SJIEMEHT.
. OCHOBHBIE CTEXHOMETPUICCKUE 3aKOHBI XMMHH. 3aKOH B3aMMOCBSI3U MacChl ¥ SHEPTHUHU.
. 3aKOH MOCTOsIHCTBA cocTaBa. JlanbToHUIbl. bepTomunabsl. DKBUBAJIEHT. 3aKOH YKBUBAJICHTOB.
. CnosxHOCTh cocTaBa atoMa. PaninoakTHBHOCTG. SInepHast MOAeb aToMa.
. JIBoiiCTBEHHAas1 KOPITYCKYJIAPHO-BOJIHOBAs IpUpPOAa dJIEKTpoHa. Y paBHeHue Jle-bpoiins.
. XapaKkTepucTUKa YHEPTUU IJIEKTPOHA YETHIPbMSI KBAHTOBBIMU YHCTIAMH.
. llpunnun IMaynu. [Ipasuno I'ynaa.
. DIIEKTPOHHAsl EMKOCTbh YPOBHEHN U MOypOBHEM.
. Pactipenienienuie 31eKTpOHOB B aTOMax MO YPOBHSAM U IOJIyPOBHSIM.
10. IIpaBuna Kneukosckoro. IIpumepsi.
11.s, p, d, f - amemenTsI 1 ux MecTo B mepuoanueckoii cucreme J[.1. Meneneesa.
12. CBoiicTBa CBOOOHBIX aTOMOB.

NN DN kW N

O 00 1N DN B W —
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13.
14.
15.

DHeprus NOHU3AIUU U SHEPTUs CPOACTBA K IJIEKTPOHY.
OtHOCHUTENbHAS SJICKTPOOTPULATCIIbHOCTDb 3JICMCHTOB.
[Tepuonmueckuit 3akon J[.M. Menneneepa. CoBpemeHHast (HOpMyJIUPOBKA MEPUOAUIECCKOTO 3a-

KOHa.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35
36.
37.
38.
39.
40.
41
42.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

DuU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPA JIEMEHTA B IEPUOANYECKON cucTemMe. 3akoH Mo3iu.
Crpykrypa nepuoaudeckoit cuctemsl J[.M. Menneneesa. XapakrepucTuka rpyni 1 nepuoioB.
Ilepuoanyeckuii 3aKOH B CBETE YUEHHUS O CTPOEHUH aTOMOB.

KoBanentnas cBsi3b.

MexaHu3M BO3HUKHOBEHMS KOBAJICHTHOM CBSI3H.

CBoiicTBa COEIMHEHNHN C KOBAJIEHTHON CBS3bIO.

HacpimaemocTs 1 HanpaBIEHHOCTh KOBAJIEHTHOU CBSI3U

JIunonbHBIA MOMEHT KAaK XapaKTEPUCTUKA MOJIIPHOCTH MOJIEKYJ.

JIOHOpHO-aKLIENTOPHBI MEXAHU3M BO3ZHUKHOBEHUSI KOBAJIECHTHOW CBSI3H.

Bonoponnas cBsi3b M €€ 3Ha4€HUE B CBOMCTBAX BOJIBI.

Honnas cBs3b.

MexaHn3M BO3HUKHOBEHMS HOHHOM CBA3H. CBOMCTBA COSIUHCHUM, C HOHHOM CBSI3BIO.

Bona B mpupoje u e€ cBoiictBa. OXpaHa BOJHBIX PECYpPCOB.

Oco0eHHOCTH CTPOEHUSI MOJIEKYJT BOJBI - JUMOJIb.

SIBneHue accoranuu MOJIEKYJ BOAbI HA OCHOBE BOJIOPOJIHOM CBSI3H.

AHOMaIHUU BOJEBI.

XKecTkocTh BOJBI M COBPEMEHHBIE CITOCOOBI OOPHOBI C HEl.

PactBopel. CriocoOBI BRIpaXKEHHS COCTaBa PaCTBOPOB.

®dusnueckas 1 XMMHUECKasi TEOpUsL paCTBOPOB.

. TerioBbI€ AIBIEHUS! IPU PACTBOPEHUH.

OcMoc 1 0OCMOTHYECKOE AaBIICHHE PacTBOpoB. 3akoH Baut-I'odda.

[TonmxeHue naBiaeHMs apa pacTBOPUTENS Hall pacTBopoM. [lepBbiii 3akoH Payis.
IToHmkeHue TeMIiepaTypbl 3aMEpP3aHUsl U IOBBILICHUE TEMIIEPATYPhl KUIIEHUs PaCTBOPOB.
OCHOBHBIE TTOJIOKEHUSI TEOPUH ANEKTPOITUTUYECKON TUCCOIUALIIH.

CreneHsp EKTPOIUTHIECKON TUCCOLUALIAH.

. CunbHBIC U ciabbie AIeKTPoauThl. [IpuMepsl.

@DakTOpHI, BIUAIONINE HA CTETIEHb 3JIEKTPOJIUTUUECKOU TUCCOIUALIUU.
[TpuMmeHeHne 3aKOHa AEUCTBYIOUINX MAcC K pacTBOpaM C1a0bIX AIEKTPOJIUTOB.
KoncranTa 351eKTpoIMTHUECKOM TUCCOIUALIUN.
CuIibHBIE AJIEKTPOJIUTHI U UX COCTOSIHUE B pacTBopax. Kaxymascs crenenb IUCCOUalny.
AKTHUBHOCTh MOHOB U K03()(PUIIMEHT aKTUBHOCTH.
DIIeKTpoNUTHYECKas Auccouranus Boasl. IOHHOE MpOn3BeIeHUE BOBI.
Bonopoansiit nokazarens pH.
[TonsiTne 06 MHIUKATOpAX.
I'unponus coneit. CTyneHYaTbIii THAPOINS.
Crenenb ruipoan3a U pakTopsl, BIUSIOLINE HA HEe.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH.
CreneHb OKUCICHUS (TIPUMEDPHI).
Teopust OKMCIUTENbHO-BOCCTAHOBUTENIBHBIX MIPOLIECCOB.
MeTonbl COCTaBIEHHS OKUCIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
@DakTOpHI, BIUAIONINE HA TEYEHUE OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX MPOIIECCOB.
BaxHelilme OKUCIUTENN U BOCCTAHOBUTEIIH.
OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE SKBUBAJICHTHI M UX PAcU€ThI.
HamnpaBneHnue OKnCIUTENbHO-BOCCTAHOBUTEIIBHBIX IPOLIECCOB.
OCHOBHbBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUM.
3aKOH YKBUBAJIEHTOB.

3agaum K IK3aMeHy

1. YpaBHsliTe NMPUBEACHHBIC HWKE YPAaBHEHUS METOJOM 3JICKTPOHHO-HOHHOTO OajlaHCa, YKaKHUTE
okuciurens 1 Boccranosuresb: HNOz; + H,S — NO + S + H,O
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2 VYpaBHsiiTe NMPUBEIACHHbIE HIKE YpaBHEHHUS METOJOM AJIEKTPOHHO-MOHHOTO OajaHca, yKakKuTe
OKHUCIHUTEND U BoccTaHoBUTENL: KySO3 + KMnO,4 + H,SO4 — KySO4 + MNSO4 + H,O

3. YpaBHsAHTE METOIOM 3JIEKTPOHHO-MOHHOTO OallaHca M YKaKHTE, KaKWe CBOMCTBA TPOSBIISCT
MnO, B 3T0M peakuuuu: MnO, + FeSO,4 + H,SO4 — MnSO,4 + Fez(SO4)3 + H,0

4. YpaBHSITE METOJOM JJICKTPOHHO-MOHHOTO OajaHca M YKaXXUTE, KAaKHEe CBOWCTBA IPOSIBIISET
MnQO; B 3toii peakuuuu: MnO, + KCIO3 + KOH — K,MnO,4 + KCI + H,0

5. YpaBHsiiTe MpUBEACHHBIE HUKE YPAaBHEHUS METOJOM 3JIEKTPOHHO-HOHHOTO OajaHca, YKaKUTe
okuciurens U Boccranosurels: KMnO, + K,SO3 + HO — MnO, + KOH + KySO4

6. YpaBHsiiTe MPUBEACHHBIE HUKE YPAaBHEHUS METOJOM 3JIEKTPOHHO-HOHHOTO OajaHca, YKaKUTe
okuciauTens U Boccragosurelb: SO, + NalOs + H,O — H,SO4 + Nal

7. YpaBHANTE NPUBEICHHbIC HIKE ypaBHEHHUS METOJOM 3JICKTPOHHO-MOHHOTO OajlaHca, YKaKUTE
okuciauTensb U Boccragosuresis: KMnO, + K,SO3 + KOH — KoMnOy4 + KoSO4 + H,O

8. YpaBHsiiTe MpHUBEICHHBIC HUKE YPaBHEHUS METOJOM JJIEKTPOHHO-WUOHHOTO OanaHca, YKaKUTe
okuciauTens u BoccranoButennb: KNO; + K,Cr,07 + H,SO4 — KNO3 + Crp(SOy) + KoSO4 + HO

9. VpaBHsiiTe NMPUBEJICHHBIC HIKE YPABHEHUS METOJOM 3JIEKTPOHHO-HOHHOTO OallaHCa, YKaKUTe
okucauTens 1 BoccTaHoBHTENb: CU + HNO3(oumyy — CU(NO3), + NO, + H,0

10. YpaBHsiiTe mpuBeaeHHBIC HI)KE YPABHEHHUS METOJOM AJIEKTPOHHO-UOHHOTO OanaHca, yKaKHUTe
okucauTens 1 BocctaHoBuTENb: KoCroO7 + HaS + HaSO4 — Crp(SO4)3+ S + KpSO4 + H,0

11. YkaxuTe, Kakue U3 MPUBEICHHBIX HIDKE COJICH OyIyT MOABEPraThCsi TUAPOIIN3Y, HAMKUIIUTE CO-
OTBETCTBYIOIIHME ypaBHCHHS peakunii, 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, n ykaxkute pH cpenpbl.

13. Kakue U3 nepeunciieHHbIX HUXKE COJICH, MTOABEPTasich THAPOIIN3Y, 00pa3yioT OCHOBHBIE COJIH: a)
Crp(S0y)3, 6) NayCOg, B) FeCl3? Hanuimre ypaBHEHHS THAPOJIN3A.

14. Kakue u3 coneit noasepratorces ruapoausy: KoCOs, LICl, Ni(NOs),, NH4C1? CocraBbTe Moste-
KYJISIpHbIE U HOHHBIE YpaBHEHUS TUAPOIN3a, yKaxuTe pH cpesbl.

15. Kakue u3 coneii moasepratorcs rupponusy: LipS, BaCly, Fe(NO3),? CoctaBbTe MOJNEKYISIPHBIC
Y MOHHBIE YPaBHEHUS UX TUAPOIIN3A.

16. Ilpu cnuBanuu pactBopoB xsopuaa xenesa (I1I) u kapOonaTa HaTpHsI BBIAEIAETCS T'a3 U BbINa-
naet ocanok. Uto 310 3a BemectBa? Hanmummre COOTBETCTBYIOIINE YPABHEHUS PEAKIIMA THAPOIN3A.
17. Kakue u3 nepeunciennbix coied: KyS, NaNO3z, NH4Cl — monsepratorcs ruaponusy? Hamuim-
T€ ypaBHEHUS THAPOJIM3a B MOJICKYJISIP-HOW ¥ HOHHOU (hopme u ykakute pH cpenpbr.

18. HannmuTe ypaBHEHHS THIPOIN3a B MOJICKYIISIpHOM 1 HOHHOK opme comu SnCly.

19. Byayr au noaseprarbes ruaponusy comu: KoHPOy4, Cr(NO3);, KNO3. Hanumure ypaBHEeHUs
THJIPOJIM3a B MOJICKYJISIPHOM U MIOHHOH (opMme.

20. Kakue u3 coneit moaseprarorcs ruaponnsy: NaNO;, MnCly, KNO3? [l kaxoi U3 ruaposiu-
3YIOLIUXCS COJICH HATUIIIUTE MOJIEKYJIIPHBIC U MOHHBIE YPABHEHHSI THAPOIIN3A.

21. U3sBectHo, uto npu 42 °C naBieHne HACHIEHHOTO Mapa Bojbl paBHO 8199,325 Tla. Kak m3me-
HUTCA JaBlICHUE, €CITU NPH 3Tol Temreparype B 540 mi Boas! pacTBOPUTH 36 T Tioko3bl CgH12067?
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 Ia. Omnpene-
JIUTE MOJIEKYJISIPHYIO MAcCy HEIJIEKTPOJIUTA.

23. Tlpu kakoil TeMIiepatype 3amep3aeT BOJHBIM PacTBOP STUJIOBOTO CIIUPTA, €CIIM MACCOBAasl OIS
C,HsOH B Hem paBua 25 %? (K, = 1.86)

24. Tlpu xakoil TemmepaType KHIMT BOJHBIA pacTBOp TIIOKO3bI, ecnu MaccoBas aomnst CgHi206 B
Hewm paBHa 10 %? (K = 0,52)

25. TIpu pactBopenuu 1,6 T HeanekTponuTa B 250 MI1 BOJBI OBUT OJTYYEH PacTBOP, KOTOPBINA 3aMep-
3aet npu temnepatype —0,2 °C. Onpezienure MOIEKyISpHYIO MAacCy PACTBOPEHHOIO BEIIECTBA.

26. PacTBop 9,2 T ioma B 100 r Meranona 3akunaer npu 65,0 °C, a YMCTBIA METaHOI KHIMT IIPH
64,7 °C. 13 cKOMBKUX aTOMOB COCTOMT MOJEKyJa ifo/ia B pacTBope MeTaHona? DOymIHOCKONUYe-
CKas IOCTOsIHHAs MeTaHoua paBHa 0,84.

27. Omnpenenute ocMoThdeckoe paapienue mpu 20 °C pacTBopa caxapa ¢ MAaccoBOH moneif
C1oH2,011 4 % u moraocthio 1,014 r/mi.
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28. Onpenenure TeMnepaTrypy, Ipu KOTOPOH OCMOTHYECKOE JABJICHUE pacTBOpa, coaepkamiero 45
r rroko3bl CgH1206 B 0tHOM nuTpe Boabl, paBHO 607950 Ila.
29. JlaBnenue mapa Boasl npu 80 °C pasuo 47375 Ila, a naBieHue mapa pacTBOPa HEDIEKTPOIUTA
npu 3Tol ke Temneparype — 33310 Ila. Kakoe konuuecTBO BOABI MPUXOJUTCS Ha OJUH MOJb pac-
TBOPEHHOT'O BEIIECTBA B 3TOM pacTBope?
30. PactBop, conepxanuii 0,81 1 ceprr B 100 r 6eH30ma (30yInockonuyuecKkas nocrosHuas 2,57)
KUnuT Tpu Temmeparype Ha 0,081 °C Beimne, yeM uncThIi 6eH3071. M3 CKOMBKHX aTOMOB COCTOMT
MOJIEKYJIa cepbl?

6.2. Onucanue moka3artejeii U KpUTepHeB KOHTPOJISI YCIeBAeMOCTH, ONHMCAHUE IIKAJ

OlleHUBAHUS
Kputepun oneHnBaHus TECTOB: OIICHKA OTIMYHOY» CTaBUTCH 3a 4,5-5 HaOpaHHBIX 0aJIIOB; OICH-
Ka «Xopomo» - 3a 3,5-4 Gayia; OlleHKa «yAOBJICTBOPUTEILHO» - 3a 2,5-3 Oaljia; OleHKa «HEYIO0B-
JIETBOPUTEIILHOY CTABUTCS, eciii HaOpano 0-2 Oama.
Kpurepun oueHuBanusi J1adoOpaTOPHBIX padoT:
OreHka «5» CTaBUTCS, €CIH CTYIEHT BBIMOJHUI pabOTy B MOJHOM 00beMe C COOI0IEHUEM HE00-
XOJIMMOM TIOCIIEIOBAaTEIbHOCTH MPOBEIEHUS OMBITOB M U3MepeHui. HaydHo rpaMOTHO, JIOrMYHO
omwcan HaOIAeHUs U chOPMHUPOBAT BEIBOJIBI U3 OMbBITA. B MpecTaBlIeHHOM OTUeTe MPABUIBHO U
aKKypaTHO BBITOJIHIII BCE 3alIUCH, TAOIHIIbI, TPaQUKU, BEIYUCICHUS U C/IE€al BHIBOJIBI.
Orenka «4» CTaBUTCS, €CIIU BBITIOIHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBLIO JAOMYIIEHO 2-3 HEIo-
yeTa WM 0oJiee OHOW TpyOOH OMMOKM M OJTHOTO HeloveTa. IKCIEPUMEHT MPOBEICH HE TMOJHO-
CTBIO WJIM B ONMKUCAaHWUU HAOIIOCHUI U3 OMbITa OBUIH JOMYIIEHB HETOYHOCTH, BBIBOJIBI CIICIIAaHbI HE-
MOJIHBIE.
Orenka «3» cTaBUTCA, €Clid padoTa BBHIOJIIHEHA NMPABUIHLHO HE MEHEE YeM HAIOJIOBUHY, HO 00beM
BBIMIOJTHEHHON YacTH MO3BOJISIET MOJYYUTh NMPaBUIIbHBIC PE3yNbTaThl. B oTyeTe ObuIM AOMYIIEHBI B
o0IIe CII0KHOCTH He OoJiee ABYX OMIMOOK (B BHIYMCICHUSX, TAOIUIAX) HE MPUHIMITMATBEHOTO IS
JMaHHOW paboThl XapakTepa, HO TMOBJIMSABLIMX Ha pe3ynbTarT BbIMONHEHUs. [lomyckaer rpyOyio
OLIMOKY, KOTOpasi UCIIPABISAETCS MO TPEOOBAHUIO MPENOJaBaTEIIs.
Onenka «2» CTaBUTCS, €CIM 00beM BBIMOJIHEHHON 4acTH padOThl HE MO3BOJISET ClENaTh MPaBUIIb-
HBIX BBIBOJIOB. B B 0TUeTe 0OHApYXMIHCH B COBOKYITHOCTH BCE HEAOCTATKU, OTMEUEHHBIE B TPEOO-
BaHMSIX K OlleHKe «3». JlomyckaeT aBe u Oojiee rpyObie OmMOKH B XOJI€ IKCIIEPUMEHTa, B 00BsICHE-
HUH, B 0pOPMIICHUN pabOThI, KOTOPHIE HE MOKET MCIIPABUTH JaXKe 10 TPeOOBAHUIO MPETO1aBaTeNsl.

CucreMa pedTHHIOBOI0 Y4éTa 3HAHUN M HABBIKOB CTY/IEHTOB

Tabnuma 7
. WNureppan | IToBTop- Pelitunrosas
O1ieHUBaeMbIi TapamMeTp
OLIEHKH HOCTbH orieHKa (OaJIbI)
Jlexun 0-1 8 4-8
Hocemenre JlaGopaTopHble pabOoThI 0-1 8 8 12-16
K 0-10 4 20-40
OHTPOJIbHBIE 3a/1aHUs
Tekymass  oueHka
N o 32-64
3Hauui 1 HaBeikoB | OTYeT o mpoaenaHHoN Jabopa-
. 1-3 8 12-24
TOpHOU paboTe
HroroBast cymma 6amioB 44-80
HeynosneroBpurensno 0-35
. YIOBJIETBOPUTENHHO — 36-49
Huddepennmarss UTOroBOM OLIEHKH xoporio— 50-64
oTan4HO — 65-80

CrynenTsl, He HaOpaBIue MUHUMAIBHYIO CYyMMY 0ajUIOB, WM HE 3aKPBIBIIUN 3aI0JDKEHHOCTH 10 Hadaja
9K3aMEHAIIMOHHOW CECCUM, HE MOJIy4aloT OLIEHKY-aBTOMAaT M CAAl0T dK3aMeH MO0 TPaJAUIIMOHHON cucTeme
KOHTPOJISL U OLICHKH YCIIEBAEMOCTU CTYNEHTOB. Jljif qomycka K 3K3aMeHy Heo0X0AuMO 3aKpbITh BCe 3a-
JIOJIZKEHHOCTH.

KpuTtepuu oneHnBaHus pe3yJIbTATOB 00y4eHHUs
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Tabiuma 8

Onenka

Kputepuu oneHuBanus

Bricokumnii ypo-
BEHb «5»
(oTIM4HO)

OIICHKY «OTJHYHO» 3aCITy)XHBAET CTYACHT, OCBOMBIINIA 3HAHUS, YMCHHUS, KOMIIETCHIINU U TeOpe-
TUYeCKUi MaTepuas 0e3 mpoOesioB; BHITIOIHUBIINNA BCE 3aaHUS, MPEIYCMOTPEHHBIE YICOHBIM
IUIAHOM HAa BBICOKOM KaY€CTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKH MPOGECCHOHAIBHOTO MpU-
MEHCHHUSI OCBOCHHBIX 3HAHUI chopmupoBaHsl. KoMmeTeHIUH, 3aKpEIUIEHHBIC 32 JUCIUILUINHON,
copmMupoBaHbI HA YPOBHE — BHICOKHIA.

Cpennuil ypoBeHb
«4»

(xopoo)

OLCHKY «XOpOomIo» 3aClIy’>KMBA€T CTYJACHT, NMPAKTUYCCKU MOJTHOCTBHIO OCBOHBIIIHI 3HaHUs, yMe-
HHA, KOMIICTCHIOMHU U TeOpeTI/I‘leCKI/Iﬁ Martepual, y‘I€6HLI€ 3aaHus HC OICHCHBI MaKCHUMaJIbHbIM
YHUCJIOM 62U'IJ'IOB, B OCHOBHOM C(IJOpMPIpOBaJ'I MPaKTUICCKUEC HABBIKHU. KOMHeTeH[Il/Iﬂ, 3aerHJ’IéH-

HBIE 3 JUCLMILIMHON, c()OPMHUPOBAHBI HA YPOBHE — XOPOIMii (cpeaHnii).

OLCHKY «YTOBJETBOPHUTEIBHO» 3aCIyXUBACT CTYACHT, YaCTUYHO C HpOﬁeJ’IaMI/I OCBOUBIILHMI
3HaHUA, YMCHUA, KOMIICTCHIINU U TCOpeTI/I‘IeCKHﬁ Marcpuaj, MHOTHUE y‘{C6HLIC 3aJaHusA b0 He
BBITTIOJTHHII, 100 OHH OICHCHBI YHUCJIOM 0asuoB OJIM3KUM K MHUHUMAJIBHOMY, HCKOTOPBIC ITPAKTHU-

TloporoBssiii ypo-
BEHb «3» (ymoBie-

TBOPHUTEIHHO) N .

YyecKre HaBbIKK He copmupoBaHbl. KoMneTeHunu, 3aKperui€HHbie 3a AUCIUILIMHOMN, copmu-
POBaHBI HA YPOBHE — JOCTATOYHBIIA.

MHUHUMATBHBIH OLICHKY «HEY/IOBJICTBOPUTEIILHO» 3aCITy)KUBAET CTYACHT, HE OCBOMBIIMN 3HAHUS, YMEHHUS, KOM-
ypOBeHb «2» (He- | METEHUMH M TEOPETHYECKUI MaTepuall, y4eOHbIEe 3a/1aHNs HE BBINOJIHMI, NIPAKTHYECKNE HABBIKH
yroBeTBopuTens- | HE chopmuposansl. KomMmereHumu, 3akperiéHHbIe 3a JUCLHUILINHOM, He C(OPMHPOBAHBL.

HO)

7. Y4eOHO-MeTOoAUYeCKOe M MH(OpPMAaLUOHHOE 0O0ecnedeHue JUCHMILINHBI
7.1 OcHOBHas JUTepaTypa

1. Xumus : yuebonuk / JI. H. biuno, M. C. I'yrenes, U. JI. Ilepdpunosa, . A. CokonoB. — CaHKT-
[etepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-1289-1. — TekcT : anekTpoHHbIH // Jlanp : amek-
TpoHHO-OMOmoTeynas cucrema. — URL: https://e.lanbook.com/book/210977

2. Capraes, I1. M. Heopranuueckas xumus : yueOHnoe nmocooue / I1. M. Capraes. — 2-e u3f., KCIp. U IOM. —
Caukr-TletepOypr : Jlans, 2022. — 384 ¢. — ISBN 978-5-8114-1455-0. — TekcT : 31eKTpoHHbIH // JlaHb :
ANeKTPOHHO-OnOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/213263

3. Eropos, B. B. Heoprannueckas u ananuTayeckas Xumus. AHanutrdeckas xumus : yueOnuk / B. B. Ero-
pos, H. 1. BopoObesa, U. I'. CunbBectpoBa. — Cankr-IletepOypr : Jlanb, 2022. — 144 ¢. — ISBN 978-5-
8114-1602-8. — Tekct : smekrtpoHHbI // Jlap : snekTpoHHO-OMONMoTeuynas cucrema. — URL:
https://e.lanbook.com/book/211559

7.2 lonoTHUTeIbHAS JIMTEpAaTypa
1. Crach, H. ®. Pemenue 3amau no odmeit xumuu / H. @. Crace, A. B. Kopmrynos. — 4-e u3n., crep. —
Cankr-TlerepOypr : Jlanb, 2023. — 168 c. — ISBN 978-5-507-45529-4. — TexkcT : anekTponHsii // Jlanb :
ANEeKTpOHHO-O0ubMoTeynas cucrema. — URL: https://e.lanbook.com/book/271322
2. Kymbikos, P. M. ®usnueckas 1 KoJutlougHast XMMus : yueOHoe nocodue ais By30B / P. M. Kymeikos, A. b.
Urtnes. - 2-e u3a., crep. - Cankr-IlerepOypr : Jlanp, 2021. - 236 c. - ISBN 978-5-8114-7414-1. - Tekcr :
SIIEKTPOHHBIH // JIaHb : amekTpoHHOo-0nbmuoTeunas cucrema. - URL: https://e.lanbook.com/book/160121
3. 'enbpman, M. U. Konmnounnas xumus : yaeOHuk ais By30B / M. U. I'enbdman, O. B. Kosase-
Buy, B. II. KOctparoB. — 9-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2024. — 336 c. — ISBN
978-5-507-50362-9. — Tekcr : 25ekTpoHHBIN // JIaHb : ANEKTPOHHO-OMOMMOTEUHAsT cCHUCTeMa. —
URL: https://e.lanbook.com/book/422246
7.3 HopmaTHBHBIEe IPABOBLIE AKThI
OTCYTCTBYIOT
7.4 Metoanueckue yKa3aHusl, peKOMEHIAIMH U IPyrue MaTepuaibl K 3aHATHAM
OTCYTCTBYIOT
8. [lepeuens pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKALIMOHHOM ceTH «MHTepHET», HeO0X0AUMBIX AJI 0CBOe-
HUA JUCHUITJIMHBI
Scifinder - mouck METOIUK CHHTE3a, TUTEPATYPHBIA U MATEHTHBIM OUCK 10 XUMHH
bA3A JAHHBIX "XNMMA" Bcepoccuitckoro HHCTUTYTa Hay9HOH M TexHuueckoi nHdopmannu (BUHUTHN) - Hoc-
TYIHBI CJIETYIOIIHe 0a3bl TaHHBIX, COAepIKaIIHe HHHOPMAIIHIO B 00JIACTH XUMUH: XUMUsI, DU3NKO-XUMUYECKass OMOII0-
rust, Kopposus n 3ammra ot kopposun, Metamnyprust, OxpaHa okpysxatoieit cpeapt, O030psl.
elibrary.ru — anekrponHas 6ubIHOTEKA, CONEPKUT cTaThi U3 6onee 30 000 xypHaIOB
Rambler, Yandex, Google — nouckoBbie CHCTEMBI.
9. IlepeueHb MPOrpaMMHOI0 obecriedeHusi 1 HHGPOPMALUOHHBIX CHIPABOYHBIX CHCTEM
OTCYTCTBYIOT
10. Onucanue MarepuanbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM ISl OCYIIECTBICHHS 00pa3oBa-

TEIBLHOTO Tpoliecca Mo AUCIUIUTHHE

Tabauua 10
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http://www.cas.org/SCIFINDER/scicover2.html
http://www.viniti.msk.su/

Caenenusi 00 00ecne4YeHHOCTH CIeHUATN3UPOBAHHBIMHU AYAUTOPUSIMHU, KAOMHETaAMM,
JIa00pATOPHUSIMH

HaunmenoBanue cnemuajibHbIX
noMeneHud U mMoMeneHu
JJISL CAMOCTOSITE/IbHOM pado-
ThI (Ne yueOHOro Kopmyca, Ne

OcHalIEeHHOCTD CHIeIHAJLHBIX IOMEIeHUH ¥ MoOMeIleH il
JJIS1 CAMOCTOSAITEIbHOM PadoThI

ayIMTOPUM)
1 2
kopnyc 22, ayautopus 201 1. Ctomel maboparopusie — 10 miT.

2. TaGypertku - 30 mT.

3. Cton npenoaaBaTeabCKuid — 1 mmiT.

4. BeitsokHOM mKad — 2 mrT.

5. Jlocka yueOHas - 1 mr.

6. banst komOuHUpoBaHHas - 2 mT.- (210134000000411,
210134000000412)

7. pH metp - 1 mT. - (210134000002545)

8. Becs! nperusnonnsbie - 1 mT.- (410134000001398)

9. Muctumnsrop J13-25 — 1 mr. - (410134000000191)

10. Llentpudyra madoparopras - 1 mr. -(410134000000819)
11. Becnt nopuuonnbsie SK-1000 - 1 mmr.- (210134000000413)
12. baok nutanus - 1 mir. -(210134000001659)

Kopmyc 23, ayauropust 12 1. Crounbl nabopatopusie — 10 mr.

2. TaGypetkwu - 20 miT.

3. Cton npenojaBaTenbCckuii — 1 1mir.

4. BeiTspkHOM mikad - 1 mr.

5 Tabypetkwu - 10 mrT.- (210136600002899)

6. Jlocka aymurtopnas - 1 mT. -(410136000004314)

7. On. neusb conpotuBieHus - 1 mr.- (410134000000193)
8. bans komOuHMpoBanHas - 2 mT.- (2101340000004009,
210134000000410)

9. lleatpudyra madoparopHo-KIHMHUYECKasT - 1 IIT.-
(410134000000192)

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

11. pH metp MuwumBoabT™ETp - 2 1T. -(410134000000189,
410134000000190)

Jlnist caMOCTOSTENbHON pabOThI CTYACHTOB UCHOJB3YIOTCS pecypchl LlenTpanbHON Hay4dHOM
ouomotexkn umern H.U. XKene3Hora, BKiTtouaromue 9 YUTagIbHBIX 3aJ10B, OPraHU30BAHHBIX 10
IPUHIUITY OTKPBITOTO J0CTyNa U ocHameHHbIx Wi-Fi, IHTepHeT-10CcTynoM, B TOM 4Hcie 5 KOM-
NBIOTEPU3UPOBAHHBIX YUTAJIbHBIX 3aJI0B, @ TAK)KE KOMHATBI CAMOTIOATOTOBKH B 00IIEKUTHAX Ned n
Nes.

11. MeToanuyeckue peKOMEH AU CTYI€HTAM 110 OCBOEHM IO U CIIUTIIUNHbI

[Ipy M3y4eHUM AUCHUILIMHBI CTYAEHTY HEOOXOAMMO MOCEIIATh JIEKIUH, BBHIIOJIHUTE J1a00-
paTopHble pabOThl, MPOUTHU TECTUPOBAHUE 10 COOTBETCTBYIOIIUM pa3/esiaM, PEIIUTh KOHTPOJIbHYIO
paboty. [Ipu camocTosTeNnbHOM paboTe M MOATOTOBKE K BBHIMOJIHEHUIO JIAOOPAaTOPHBIX padoT B pa-
00uMX TeTpansx HEoOXOAMMO B pasjielie TeOpeTHyecKkas 4acTh KPaTKO 3alKucaTh OCHOBHbBIE MOHS-
THS1, 3aKOHBI, ((OPMYJIBI TAHHOTO pa3jiena, pa3sMepHOCTH Beex BenuynH B cucteme CU. [Ipu BbImos-
HEHUHU JTAOOpaTOPHOU pabOTHI TIATEIIFHO BECTH 3alMCH pe3yibTaToB. Oco00e BHUMaHNUE 0OPATUTh
Ha MPUMEHEHHE OTpENeNIIeMbIX BETUYMH JIUIsl U3YUYEHHS U ONUCAHUA OOBEKTOB OKPYXKAIOLICH cpe-
Ibl. BHUMATENIbHO U3YyYUTh TEOPETUUYECKYIO U MPAKTUYECKYI0 YacTh K JlabopatropHoMy MpakTHKY-
My 10 XHUMHUH.

Buabi u popMbI 0TPadOTKH NPONYLHIEHHBIX 3aHATHI

CryneHt, npomyCTHBIIUI 3aHATHSA, 0053aH BBINOJIHUTH JJAOOpaTOpHBIE pabOTHI, ClaTh Tec-

THI.

18




12. MeToanueckue peKOMEHIAUM NMPENnoJaBaTe/sIM 10 OPraHnu3aluu 00y4eHHUs M0 JUCHMII-
JIMHe

1. U3ydenuwe AUCUHUIUIMHBI CIelyeT HAuWHATh C MPOPAaOdOTKH paboueill MpOrpaMMbl, YIEIHB
0co0oe BHUMaHHE LENSAM U 3a/1a4aM, CTPYKTYpe, CO/Iep:KaHUI0 Kypca.

2. Pabora ¢ koHCnekTamu Jekuuidi. HeoOxoammMo mpocMOTpeTh KOHCTIEKT JICKITUH cpasy mociie
3aHATUN, OTMETUTh MaTepUall KOHCIEKTA JIEKI[UH, KOTOPBIN BbI3bIBACT 3aTpyAHeHus. [lonbiraTecs
HalTH OTBETHI Ha TPYIHBIE BOIMPOCHI, UCIIOJIb3YsSd PEKOMEHIyeMylo Juteparypy. Eciau camoctos-
TEJILHO HE y/aeTcsl pa3oOpaTbcs B Marepuaie, Halao chopMyIMpPOBATh BONPOCH M OOpaTUTHCA 3a
MOMOUIbIO K TMPENoJiaBaTeli0 Ha KOHCYJIbTAlMM WIU Onvkailiied jgexkuuu. PerynsapHo OTBOAUTH
BpeMsl Ui TIOBTOPEHUSI MIPOHIEHHOTO MaTepHualia, MPoBepsisi CBOU 3HAHUS, YMEHHSI U HaBBIKU IO
KOHTPOJILHBIM BOIIPOCAM.

3. Brmonaenue maboparopHbix pabot. Ilepen Hauasom jgabopaTopHON pabOThl HEOOXOAMMO
U3YYUTHh TEOPUIO BOIIPOCA, O3HAKOMHUTHCS C PYKOBOACTBOM IO COOTBETCTBYIOIIEH paboTe M MOAro-
TOBUTH MIPOTOKOJI MTPOBEAEHUS pabOThI: Ha3BaHUE PAOOTHI, 3ar0TOBKA TAOJMIL IJIS1 3aIIOJTHEHUS DKC-
NEPUMEHTAIBHBIMH JaHHBIMU HAOJIOZACHUH, ypaBHEHU XUMHUCCKUX peakIuii, pacueTHble (opMy-
JIBL.

4. OdopmieHnue oTUETOB NMPOBOAUTH IMOCTIE OKOHYAaHUS paboThl B jaboparopuu. s moxaro-
TOBKU OTYETA CJIEIYET MPOAHATU3UPOBATh SKCIIEPUMEHTAIILHBIE PE3YNIbTaThl, COIOCTaBUTh C TEOpe-
TUYECKUMH TOJOXKEHUSIMHU WM CIPABOYHBIMHU JaHHBIMHU, O0OOIIUTH pe3yabTaThl UCCIEIOBAHUN B
BH/IC BBIBOJIOB 11O paboTe.

5. Toxroroka k 3aHATUAM. [Ipy MOArOTOBKE K 3aHATHAM HEOOXOJIUMO PaCCMOTPETh TEOPETH-
YEeCKUN MaTepual, KOHTPOJIbHBIE BOMPOCH! U BBHIMIOJHUTE YIPAXKHEHUs, IPECTaBICHHbIE B IPAKTH-
KyMe.

6. CamocrosTenpHass paboTa. 3alaHusl TIO0 CaMOCTOSITENHPHOW PaboTe MO HM3ydyaeMbIM TeMaM
JIOJKHBI OBITH BBIMTOJHEHBI K 3aHATHUIO 10 AaHHOW Teme. [1o TpynHBIM Bompocam MpOBOISTCS KOH-
CyJIbTaIUH.

IIporpammy pa3zpadorad:
Konomnes B.E., x.X.H., TOLICHT
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PELHEH3Us
Ha padouyo nporpammy aucuumiimabl 51.0.14 «Xumus» OIIOII BO no HanpaBJ/ieHn1o
23.03.03 — «IkcmiayaTanusi TPAHCIIOPTHO-TEXHOJIOTHYECKHX MAIIIUH U KOMILJIEKCOB,
HANPaBJIEHHOCTH «KABTOMOOWILHBIN cepBHC», «CepBHC TPAHCIOPTHO-TEXHOJIOTHYEeCKHX
MAIIUH H 000PYA0BaHUS»
(kBanuukanus BHITYCKHUKA — 0aKaIaBp)

MenbHnukoBsIM OnieroMm MuxaiaoBudyeM, JOLEHTOM Kadeapbl COMPOTHUBIEHUS MaTepHaIOB U
neraneid MmamiH GI'bOY BO «Pocculickuii TocyaapcTBEHHbIN arpapHbiii yHuBepcuter — MCXA
umenu K. A. TumupszeBa», KaHIUIATOM TEXHUYECKUX HAyK (Jajnee Mo TEKCTY PElEH3EHT), IPOBe-
JeHa peneH3us pabodelt mporpammbl auciuiuinHbel «Xumus» OIIOII BO mo HampaBieHutio
23.03.03 — «OkcmuryaTanys TPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUICKCOB», HaIpaBJICH-
HOCTH «ABTOMOOMIIBHBIN cepBHCY», «CepBUC TPAHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U 000pyIo-
BaHus» (OakanmaBpuar) pazpadoranHoii B @PI'BOY BO «Poccuiickuii rocy1apCTBEHHBIN arpapHbIit
yauBepcuteT — MCXA umenu K. A. TumupszeBay, Ha kadeape MaTepUaIoBeACHUS U TEXHOJIOTHH
MarmmHoCcTpoeHus (pa3padotunk — KonoruieB Buranuii EBrenseBud, mo1eHT kadeapsl MaTepuato-
BEJICHUS M TEXHOJIOTUU MAIIMHOCTPOCHUS, KAaHIUIaT XUMHUECKUX HAYK).

PaccmoTpeB mpencTaBieHHbIE HA PELIEH3UI0 MaTepuaibl, PELIEH3EHT MPUIIET K CIEAYIOUIM
BBIBOJIAM:

1. IlpenpsBienHas pabouas mporpamma IJUCHHUIUIMHBI «XuUMUsS» (nanee mo Tekcty IIpo-
rpamma) coomeemcmeyem tpedoBanusM ®I'OC BO no nanpasnenuto 23.03.03 — «Dkcruryaranus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAaIllMH U KOMIUIeKcoB». IIporpamma codepoicum Bce OCHOBHBIE
pas3znensl, coomsemcmeyem TpeOOBaHUAM K HOPMATHBHO-METOMUECKUM JIOKYMEHTAM.

2. IlpencraBnennas B Ilporpamme akmyansnocms yueOHON TUCHUIUIMHBI B paMKax peau-
sammu OIIOIT BO ue noodnesxcum comuenuro — MUACHUIUIMHA OTHOCHTCS K OOSI3aTENBHON YacTh
yaeOHoro nukia — b1.

3. IlpencraBnennsie B Ilporpamme uenu IMCHUIUIMHBI coomeemcmeyiom TPeOOBaHHUIM
®OI'OC BO nampanenust 23.03.03 — «DxcrmmyaTarusi TPaHCIIOPTHO-TEXHOJOTUUECKUX MAIIUH H
KOMIIJIEKCOB.

4. B cootBetrcTBuU c [Iporpammoii 3a auciumimHOn «XuMHsS» 3aKperuieHa 1 komnemen-
yua (2 unoukamopa komnemenyuu). Jlucunmivaa «XuMusi» 1 npeacrasiennas [Iporpamma cno-
cobOHa peanu306amy UX B OOBSIBICHHBIX TPEOOBAHUSIX.

5. Pe3ynomamul o0yuenus, npencrasieHHble B [Iporpamme B KaTeropusix 3HaTb, YMETb,
BJIAJIETh coomeemcmeyiom crennduke u coaepKaHUI0 TUCIUILIUHBL U 0eMOHCMPUPYIONT 803MOMHC-
HOCMb TIONTyYCHHS 3aBJICHHBIX PE3YJIbTATOB.

6. OOmas TpyAOEMKOCTh IUCHUIUIMHBI «XHUMHSD» COCTaBIsieT 3 3a4ETHBIX E€AMHMIIBI
(108 gacos).

7. HWHdopmanus o B3aUMOCBSI3U H3y4aeMbIX JTUCHUIUIMH U BOIPOCAM HCKIIOUEHUS AyOIn-
pPOBaHUS B COAEPKAaHUM TUCHMIUIMH coomeemcmeayem NeUCTBUTENbHOCTH. Jucnuumaa « XuMus»
B3auMocBsizaHa ¢ napyrumu aucnuumHamMu OITOII BO u YueOGHoro miaHa 1o HanpaBJIEHHUIO
23.03.03 — «Dkcruryatanus TPaHCHOPTHO-TEXHOJIIOTHYECKUX MAIIMH M KOMIUIEKCOB» U BO3MOXK-
HOCTb TyONMpOBaHUS B COACPKAHUU OTCYTCTBYET.

8. IpencraBnennas I[Iporpamma mpeamnosiaraeT MCHOJIb30BAHHE COBPEMEHHBIX 00pa3oBa-
TEbHBIX TEXHOJOTHI, UCIIOJb3YEMbIE IPHU pealu3alliy Pa3InYHbIX BUAOB yueOHOH paboThl. Pop-
MBI 00pa30BaTENbHBIX TEXHOJIIOTUI coomseemcmayom celiupuKe TUCIUTIIUHBI.

9. Ilporpamma IUCHUIUIMHBI «XUMUS» MPEANOIaraeT 3aHATUs B UHTEPAaKTUBHON (opMe.

10. Bwuasl, coaepkaHue M TPyAOEMKOCTh CAMOCTOSTEILHON PabOThI CTYIEHTOB, MPECTaB-
nennsle B Ilporpamme, coomsemcmeayrom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHHMKOB, COIEpKa-
muMcst Bo ®I'OC BO nanpasnenust 23.03.03 — «DOkcrutyaranusi TpaHCIIOPTHO-TEXHOIOTMYECKUX
MAaIIMH U KOMIIJIEKCOBY.

11. TlpexacraBieHHble U onucaHHble B [IporpamMme Gopmbl mexywel OLCHKH 3HaHUN (yda-
CTHE B TECTHPOBAHHMH, KOHTPOJIbHAs paboTa), coomeencmayiom crieliuuke IUCIUIIHHBL U TPeOo-
BaHUSM K BBIITYCKHHKAM.
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dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, mnpemycMoTpeHHas I[Iporpammori,
OCYIIECTBIIsIeTCS B (opMe 3aueTa C OICHKOW, UTO coomeemcmeyen CTaTyCy TUCIUIUIMHBI, Kak
JTUCIUATIIMHBI 00s3atenbHON dactu yueOHoro 1mukia — bl ®I'OC BO nampasnenus 23.03.03 —
«DKCIUTyaTaIus TPaHCIOPTHO-TEXHOJIOTHUECKUX MAIIUH U KOMILIEKCOBY.

12. ®opmbl o1ieHKH 3HAHUHU, TIpeacTaBieHHble B [Iporpamme, coomeemcemsyrom cnenuduke
JTUCITUTIMHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

13. VYueOHO-meTOmMueckoe oOecredeHue TUCIUTUIMHBI MPEACTaBICHO: OCHOBHOW JIMTEpa-
Typol — 3 UCTOYHMKA, TOTIOJHUTENIBHON JINTepaTypoil — 3 HauMeHoBaHusA, HTepHeT-pecypchl — 4
ncrounnka u coomeemcmayem tpedoBanusiM ®I'OC BO nanpasnenus 23.03.03 — «IkcruryaTanus
TPAHCTIOPTHO-TEXHOJOTUYECKUX MAIINH U KOMIIJIEKCOBY.

14. MarepuanbHO-TEXHHUECKOE OO0ECIeueHNe TUCIUIUITMHBI COOTBETCTBYET crienuduke
JTUCIUIUIMHBI «XHUMHUS» U 00ECeunBaeT HCIOJIb30BAHUE COBPEMEHHBIX 00pa30oBaTeNbHbBIX, B TOM
YHCIIe UHTEPAKTUBHBIX METOIOB O0yUCHUSI.

15. Meronnyeckue peKOMEHIAUU CTyJ€HTaM U METOIMYECKUE PEKOMEH AU MIpernoaBa-
TEJSIM TI0 OpraHu3aluy OOyYeHHUs MO JUCIHIUIMHE AT MPEACTaBICHUE O CHelu(uKe 00ydeHUs
MO TUCILUIUINHE «XUMUS».

OBIIUE BbBIBO/IbI

Ha ocHoBaHuM NpOBEAEHHON PELIeH3UH MOXHO CJENIaTh 3aKJII0UEHUE, YTO XapakTep, CTPYK-
Typa U coaepxanue paboueil nporpammsl auctumiuabl «Xumus» OIIOIT BO no namnpaBieHuio
23.03.03 — «OkcmryaTanys TPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB», HaIpaBJICH-
HOCTU «ABTOMOOWIBHBIN cepBUCY», «CepBUC TPAHCIOPTHO-TEXHOJIOTHUYECKUX MAIIUH U 000pYI0-
BaHus» (KBaau(UKaIMs BBITYCKHHKA — OakaiaBp), pa3paboTaHHas IOLEHTOM Kadeapbl MaTepHa-
JIOBEJICHUSI U TEXHOJOTHH MAIIMHOCTPOCHHMSI, KaHAUIATOM XuMUdeckux Hayk, KonomieBbsim B.E.,
cootBeTrcTBYeT TpeboBanusiMm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSM YKOHOMHKH, PhIHKA TPYyla U
MO3BOJIMT IPU €€ peau3aliy yCIelHo 00ecnednTh (OPMUPOBAHUE 3asIBICHHBIX KOMIIETECHIIHH.

Penienzent: MenpHukoB O.M., noneHT Kadeapsl CONPOTUBICHUS MaT€pHaloB M ACTalell MalluH

®I'bOY BO «Poccuiickuii rocynapctBeHHbld arpapHbiii yHuBepcuteT — MCXA umenu K. A. Tu-
MUPA3CBA», KAHAUIAT TCXHUYCCKUX HAYK
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