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Y 25Kh /ﬁ/ Y Hay4JHOU paboTte

H.C. CanraHoBa
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XVIMUSI B IPO®ECCHOHAJIBHOMN
NEATEIBHOCTU

IIPOT'PAMMA BCTYHUTEJ/IBHBIX UCIIBITAHUN
U151 aGUTYPHEHTOB, MOCTYNAIMKX Ha 0ase cpejHero
npog)eccHOHAILHOT0 H/TH BbICIIEro 00pa3soBaHus HA oOyueHmue 110
HanpaB/IeHHAM H crierfia/IbHOCTAM:.
05.03.06 «3KoJI0THst ¥ TIPHPO/0II0/IL30BaHue» (6akanasp)
19.03.01 «buoTtexnonorus» (bakaiasp)
19.03.03 «IIpofyKTbl MATAHHS YKUBOTHOI'O TIPOMCX O EHUA» (bakanasp)
20.03.01. «TexuocdepHas 6e30macHoCTh» (bakaiasp)
20.03.02 «IIpupos006yCcTPOMCTBO U BOAOIIO/IE30BAHUEN (bakanasp)
35.03.09 «IIpOMBIIITIEHHOE PHIGOTIOBCTBO» (6akaiasp)
09.03.01 «/udopmMaTrKa U BIYUCIUTEIbHASA TEXHUKa» (bakanasp)
09.03.03 «IIpukiagHas uadopmaTuka» (6akaiaep)
09.03.04 «IIporpaMMHas MEXKeHepHas» (6akaiaep)
27.03.04 «YmipaB/ieHUe B TEXHUUYECKUX CUCTEMax» (bakanasp)

r. [TeTponas/oBck-KaMuaTCKuit
2025



1. OBIIIUE IIOJOXEHHUSA

BeTynuTenpHBIE  WCHBITAHUS — MPEIYCMOTPEHBI U1 aOUTypHEHTOB,
TIOCTYTIAIOIIMX HA 00ydyeHHe 1Mo HampaBieHusM moarotoBku: 05.03.06 «Oxomorus
W mpupojornons3osanue» (baxanasp);, 19.03.01 «buorexnomorus» (baxanaep);
19.03.03 «IIpoayKTHI MATAHS KUBOTHOTO IIPOUCXOXIeHU» (bakanasp), 20.03.01
«Texuocdepras GezomacHoctsy (baxanasp), 20.03.02 «IIpuponoobycTpokCcTBO 1
BOJIOIIONE30Banuey  (bakanaep); 35.03.09 «lIpomblineHHOE pPBIOOIOBCTBOY
(6axanaep); 09.03.01 «MudopMaTvika ¥ BEIYHCIUTENbHAsS TEXHUKa» (bakanaep),
09.03.03 «IIpuxnamuas wuHbopMaTtuka» (bakanasp); 09.03.04 «IIporpamMmHast
umkeHepus» (bakanasp); 27.03.04 «YmpaBieHHE B TEXHHYECKHX CHCTEMax»
(bakxanasp)

[lporpaMma  BCTYNUTENBHBIX  WCIBITaHHM  paspaboraHa ¢ y4eToM
003aTeIBPHOI0 MHUHMMYMa 3HAHWH IO XUMHU B OOBEME YUPEXKIEHHs CPEIHETO
IpohecCHOHATEHOTO 00pa30BaHusl.

WcmsiTaHust MpoBOIATCS B (POpME TECTHPOBAHMI.

TecTupoBaHKe HANPABIEHO Ha BEIABICHHE CTEIICHU 0a30BBIX 3HAHWUM, YMEHUH
1 HaBEIKOB, COPMHUPOBAHHBIX Y a0UTYPUEHTOB B IIPOLIECCE M3YUEHIS TUCIIHIUINH,
a TakXe Ha OIpeleleHHe CIOCOOHOCTEM NPUMEHATh MMEIOINUECs 3HaHWSA, AJLA
pellleHus TeMaTHIeCKIX 3aJaHu.

JIIUTENEHOCT TECTUPOBAHMUS COCTABIAET HE OoJIee OJHOIOo Yaca.



2, COJEP;KAHVIE IIPOI'PAMMBI BCTYT

Teoperyieckye OCHOBBL XUMUK

Crpoemye aToma. Crpoenue Bemecrsa AroM. ‘CocTas BTOMHBIX SAHEP: WsoronsL
Kyivmraecinit snemert. Monexyira. [Tpocroe BeecTBo, CAGKEOR BEIECTB; TMECh
Bemects, TomTmie 06 AUIOTPOIA Y AITOTPONHEX MofHbyramysx. [locTasHCTE0
COCTABA BelecTSa. BSAKOH COXPAHEHMS MACCH], €ro SHaueHWe B XML
OTHOCHTeNbHAS ATOMHAS ¥ OTHOCHTENbHAs MoyekylspHas Macea. Morb.
Momsapras macca. Uncne ABorappo. ‘Pusiueckue ¥ XUMIHECKME HBICHNAL
BaneBsTHOCTE, CTENEHb ORVCTIER.

Vgenve 0 NePUOAMIHOCTH, [lepuofideckuii SaKOH ¥ IEPVOJMUecKas; CiCTeMa
snementTos [I. Y. Menpeneesa

Tlepromydeckuit SaKOH ~ XUMITeCKHX — SyemeHTos JL M. Menpeneesa.
Pachperieserye SIEKTPOHOB B ATOMEX S7IEMEHTOB NEPBbIX HeTHPEX: [epHOfioB. v
p-, d-onemerTel CrpoeHye HepUOAMNeCKOil CHCTeMBL: Mable ¥ Gonbime
[IepMONB], TPYOISI ¥ HOATPYIIBL XapakTepucTuka. QTASIbHEX KUMUHECKVEX
SJIeMEHTOB IVIBHBIX [OATPYII H3 OCHOBAHWM TIONOXKEHNT B TIEPHOAIeCKOMH
CHCTEMBT ¥ CTPOSHWT aToMA, SHAMEHMe MEpPHONIMeCcKoro SaKoHa A TIOHVMAHAL
HAYMHOY KapTKHB! MYDa, PasBUTIST HAYKIL U TeXHUKUL.

Xynvggeckas ¢Ba3b:

Bumsl XMvMUdecRoit cags. Koparenrmas (monspmas HEIO/pHasA) CBASE U
cnocobur  ee obpasopaEws. J[EHa M DHEPIVA cpsiay, Ilomswmue 00
3JTeRTPOOTPHIIATEIFHOCTH XMMITIECKITX SIEMEHTOB: Crenens ‘GRVC/IeHYSL. VioHHas
cpssh M ee oBpasoBamwe. 3apyy MoHA. Meraumreckas  CBASh. Tyt
KPYCTa/UIYeCKVX PEIIETOK, ‘Mognenp rubpuIMsatiA opbyraeit.



Xummyecryie peakym

‘THUIBI XUMUYECKVX. Deakiiuil: peakiyy COeNVHEHNs, DasOKEHNs, 3AMEIeHN,
MOHHOTO: 06MeHa. TemnoBoit ohderT XMvudeckux peaxumit. CoxpaHeHME ¥
OpEBpalieHie SHEPIMIL TP XUMUUECKUX peakmysax, CRopOCTb: XMMWMECKILX
PeakuMif, 39BUCHMOCTb. CKOPOCTY OT IPKUPOIbl PearupyloliMX BEelNecTs;
KOHIIGHTPaIMy, TEMHEPAaTypsL. Karaius ¥ Karamsaropsl, OBparumocTs
XUMWUECKHX peakimyii. XUMMUECKOe. DaBHOBECHE ¥ YCIOBUSI €ro; CMEHIEHMT.
Oxuc/MTeIbHe-BQCCTAHOBIMTEIBHDIE.  DEeaKiin.. Bamﬁeef PDRUCTIATE U
BOCCTaHOBUTEIH.

PacTBopsL. DIeKTPOIUTHYECKES OYCCOIVEIAL

PacTBopsl, PacTBOPMMOCTD BELIECTE: 3aBUCUMOCTES PaCTBOPUMOCTH BEHISCTE OT UX
IPMPOTBL, OT TEMIIEPATYDsl, JaBIeHst. Temropoi sddexr Ipw PacTBOPEHVN.
KoHIIeHTpalyss PaCTBOPOB. SHRUEHME PACTBOPOB B IPOMBINIIEHHOCTY, CEAbEKOM
XossiicTBE, BT, CHOCOBEr  BHID@WKEHMS  KOHIEHTPAIWA  PAcTBOPOB.
DireRTpOMMTAYECKad IMccomvaysT, Crenens fyiccomanys. ‘CromsHble: i cabble
S7eRTPOIMTEL PeaKipmi MOHHOFO O6MeHa, VIEKTPOMFTHEECKas AMECOIVAINS
'HEOPraHWIeCKIX ¥ ‘OPraHNYeCKIX KMCIOT, m_enaqeﬁi ¥ comeii. DIeKTPO/IAS BOLHBIX
PACTBOPOE ¥ PacIVIaBOB COMEH.

Heopraunyeckast XmMus

OXRCuzBL, KUCIIOTEL, OcHOBaHMs, com. Kiracen@uramys, HOMEHKIATYDE, €nocobsl
moygerns u ceoiicrsa. TlomsTye 06 amdoreprocTy. I'eHeTirdeckas CBAh MEXKAY
OCHOBHBIMV K/IACCAMY HEOPTaHMMECKIX. COENMHEHVIA

Bopopor,
Ousyueckye ¥ XUMUUECKMe CBOVcTBa. DBBayMomeiCTBMe C KUCTIOPOLOM,
‘MeTa/IIaMy, OKCHUIANIA METATII0B: i OPEaHMIecKUMIL COETVHEHVAMM:

Taytorens:

O6wu1as XapaKTepUCTURA [aIOTeHOB: XII0P MDymngeckie, XMMUIECKIe CBOMCTBA.
Peakmm . HeopraHUYeckiMiA: M OPTaHIeCKIMI BEMECTBAMA.: Tlomygenye ¥10pa.
CoenyHEHMs  'XIOpa:  XJIOPOBOLOPOH,  XIODPWAEL KUCIOPOFCOAEP RAMIUE:
COeIVHEHNS.

TToxrpymia KUCTOPOAaA )

©Bnas. XapakTePUCTUKE SIEMEHTOR TIaBHO. IOATPYHIEL V1 rpymmsr. Kueaoper..
Xyvoraeckie, GUISMUECKME CBOMCTBE. [lOMydeHMe KUCTIOpoha. AJUIOTDOTIHASE.
ITpumerenue xuciopopa. Cepa, ee dusnueckue ¥ XUMIIECKUE CBOMCTBA.
CoemyHenys. Cepsl: CEpOBOEOPON, Cy/IbQMERL, -OKCUIEL CEPEHL, TNOJIYIeHne U
CBOVCTBA. CepHéﬂ KUCTIOTA, ee CROCTRY, XMMUYECKNE GCHOBBL TPOVBBOLCTB S
Comu  cepHOit KUCAOTHL Bopa: DusyHeckie, XUMIHECKIE csdﬁ“cma.-_
-KpMc_ramofmpaTEL 3HaueHye BoObl B. IPOMBIIVIEHHOCTY, CIbCKOM XO3ACTBE,
6rrTy, mpupone. OxpaHna BOLOEMOB 0T 3ar'PA3HEHNUST,



IMoprpynma azora.

‘Ofmas xapakTepuCTHRa SJEMEHTOB TJIaBHOM NOATpynmsl V. rpymmnel. AsoT,
‘Coepymenyst asora. Ovisnueckue u XumMmueckue cBoictsa. CoeiMHeHNT A30Ta;
AMMMAK, :CO/TV AMMOHNS, OKCH/IEI 43074, d30THAS RUCIOTA, (O A30THOM KICIIOTEY,
QusMMeCKMe ¥ XMMIYECKME CBOMeTBa. I1pousBomcTBo: avmuaks Pocdep, €ro
ATOTPONHEIE: HOPMbL, UsKUecKIe 1 XUMMUecKue ¢aolicrea. ‘Oxeug, dochopa (V),
‘hocdopHad KICTIOTa U €€ COTHA.

Tlonrpyrma yrepoza

‘Ofmran xapaKTepUCTHKa IEMEHTOB IMIAaBHON noarpynmst IV rpymmst. Ousirdeckne
¥ XUM/YECKME CBOMcTBa. YINIEpOR, ero amiorponHsie Gopmsl CoenuHeHMd
YIJIepoga: OKCHMIBI, YroibHas Kuciaora ¥ ee coms Kpevmvor Ouswmueckue
XMMWYECKWe CBOMCTBAa, XUMKWYECKMe CBOMCTBA. COSOVHEHMI KpPeMHI;
HaXOXIEeHKe: B IPUPOoJe U METIONE30BaHNE. B, TEXHUKE,

Merassr

ITonoxkeEne B TNEpHOmiYecKoi cucreve. QcobeHHOCTY CTPOCHMSI ATOMOB
MeTa/uioB. MeTaumdeckas CBS3b. XdapakTepHsie QuEnwgeckve ¥ XUMUYECKUE
cpoitersa. Kopposus meramwios. 1lenowxsre Meranpl, Obings XaparTepyCTVKa Ha
OCHOBE TIOIOKEHMS B TIepuoaudaeckoit cucrema [, U. Meéaneneesa. CoemyHEHS
HATpHS, Kamust B PUpOTe, X HpyMeHenue, OBmas XapakTepueTHKa JIeMEHTOB
riaBEbix mogrpymn 11 u 111 rpymm mepuogygeckei: cucremsr JI. M. Menfeneesa.
Kanbumif, ero XUMWIecKue cBOMcTBA. CBOMCTBA COeMMHEHV KaIbIT U WX
Haxoxnemne B mpupoze. JKecTKOCT BOABI WM CHOCOOHT €€ YCTPAHEHI
Amovymngt. XapakrepucTyka ATIOMUHMS ¥ €10 COeiHEHui. AMGOTepHOCTS
OKCHIa ¥ TMIPOKCHTA amoMuis. JKemeso. XapaxTepucTyka JKeNesa, OKCHIOB,
THIPOKCHIOB, ‘conelt xesesa (11, 11T}, TipypopHbIe COEMHEHV Kemesa.

Opraanyecrast XMMusa

CrpoeHye OPIasiieCkiX CORIMHRHN )
OCHOBHEIE TONIOKEHMS Teopuy xumudeckero crpoesmst A.M. Bymeposa.
S3aBMCUMOCTb CBOJCTB BEIIECTE OT XMMMUYECKOTO -CTPOCHMA. Wsomepus..
OJIeKTPOHHAS NPUPONa XAMMUECKUX CBASEH B MOJEKy/aX, OPraHMHECKIX
COeMHEHH, CIIOCOGE! PaspeIBa CBSSel; HOHTme O cBOBOTHEIX paguKamax.

IIpene/mbHbIE YTAEBOIOPOLEL

ToMoOrMaeckit. Ppsih, TIPEHENBHEIX ‘VINEBOZOPONOB, WX 3NEKTPOHHOE M
NPOCTPAHCTBEHHOS: CTpoeHMe (Sp° -rubpumusamis). Meran HomenkaaTypa,
bu3MdecKkue Y. XYIMUIECKe CBOJCTBA HPENETEHBIX YIIEBOLOPOZOB. Hsomepus.
Mymnonapaduuss [IpefebHbIe YITIEBOTOPOND! B IPUPOZE:.

Hernpenensubie yraeBomoponst _

T"OMOJIOTHYECKHMIA DS, STMIEHOBEIX YT/IEBOZOPOTOB. T soriiias. CBs3b, O- W T-CBA3M,
sp? - mﬁfipmmﬁamm;cbmmecme cpolicTsa. Visomepus "yIIepofHOre: CReneta u
HOJOKEEMA MBOWHOHM ¢BAsy. HoOMeHKIaTypd STHUIEHOBBIX YIAEBOOOPOLOB.



Xyvuueckye covicTsa. [Tomydaenye YraeBo0pOnOs. Peakiyelt JeruApHpOBatyLsL
ITpyveHeHye STUIEHOBEIX YIVIEBOLOPOLOB. IIpHpORHbHL KaYIyK, €10 CTPOSHYE ¥
cBojictBa. Anetwed, TpoiHas CBS3b, SP-THOPUIM3AIMS, T'OMOMOTIECKIiE: DS,
auerunena, Homemwiarypa., Wsomepns. DUsNecKue ¥ XUMIFIECKYE CBOMCTBA,
IpUMeHeryie aneTiiens. [Tevryuenne ezo KapOugHEIM eIoco60M. 1 13 METaHe.

ApoMaTW{ecme’ YIVIEBOTOPOIEI

BeH30J1, €r0 3EKTPOHHOE CTPOEHMe, XMMUIECKMe CBOMCTBa. IIDOMBIIVIEHHOE
TIONyYeHWEe W IpUieHeHWe Oemsona. lomonoru Beujosa. BaaumocBass
TIpexe/bHBIX, HeNpee/bHEIX ) 8POMATHAYECKIUX YIeBOROPOKOB.

CrypTel, DeHoNE
CImpTsl, X CTpOEHVE, XUMUHUeCKye CBOMCTBa. Vsomepwms. HomeHruarypa.

CIMpTOB.  XMMMUECKHe  CBOJCTBA  CIOMPTOB, MHOrGaTOMHBIE — CIMDTEL

Texervyeckas CBA3b MEXKIY YIVIEBOAODOKaMY U cmpTamit: DeHoTl; éFo CTpeeHMe.
OUSIIECKHE 7 XUMAYECKVe CBOUCTBA (DeHOnma, CpaBHEHME -CO CBOMETBAMH
amaTigecKux CImMpTos, [Iprvenerme heHoma..

Ambrernmst ]
AJTBIervizsL, X CTpOeHNe, XMMIecKye: CBoJCTBE. HoMeHkmaTypa. OcoBeHHOETH
Kap6ormsRoit rpymmbL. Iloyryaenue i IpYMeHeHe MyPaBBMHOIO U YKCYCHOEO

AIBOeruLoB.

Kap6oHoBble KMCIOTH ToMonornyecxiif paf Tpee/EHbIX . OHOOCHOBHBIX KUCIOT,
wx CcrpoeHye. KapGokCyumsHas TPYIHa, B3auMHOE BIDLTHUE RapBORCHITEHOIL
TPYIBL ¥ YWIEPOSHOTO pagyKaia. Homenxiarypa.. - Ousuyeckme: ¥ XKUMAILCKIE
CBOJCTBA KapGOHOBHIX KVCIOT. VKCYCHES, TATBMUTUHOBas, CTeAPUHOBEN,
OJleMHOBaA KMeIoTSL. [[o/yuenye i IpUMeHeryie RapGOHOBEIX KMCTIOT:

Crnoxizsie sdmpsl. JKupsr _ _

Crnoskusie 3dupsl. CTpoerye, OyIEHNE Peakmyes oTeprduKkamm. KIMITIeCKue
cBO¥cTBa. JKUPEL B IPHPOZE, MX CIPOEHUE U cpoicTsa, CHHTETHYECKME MOOIIME:
cpenctBa, ¥X sHaveHue.

Vrnesonst

[TI0KOSa, ee CTPOEHME, XUMUYECKME CBOCTBE, POIb B IPUPOLE. Caxaposa, ee
rypormas. Kpaxarn i Ie/Uiionosa, X CTPOeHNE, XMMIECKIE CBOMCTBA, POTS: B!
npupone.. IIpyMeHeHMe HEJUIONO3BL ¥ €& TIpOMSBOGHEX. 1IGHATHE: 06
MUCKYCCTBEHHBIX BOJIOKHAX.

AmyEbl, AVVHOKVCIOTEL

AMMHEI Kag OpraHudeckite OCHOBAHMI. CrpoeHKUE aMUHOB. Bsame;_xeﬁcmué C
Bomoft U KUCHOTHL AHWIMH. [lonyueHue amwnma s HUTPOGEHION.
TIpakTUUeCcKOe 3HAUEHWe dHWUJDIHE. AMVHOKMACAOTEL, ‘CIpoeHMe, XyvuHecKye
0COBEHHOCTH, H30MEPVST AMIHOKHCIIOT . YaMUHOKICIIOTEL, VX 3HAYEHUE B TIPUPOTIE..



Cuures  menTHEoB, MX  crpoerye. [loHATME 06 @30TCOZEPXKAMMX
TETePOUMKIMIECKIX CORIMHEHAX Ha IIPUMEpPE THPULUHE % PP,

Beyxu. HyiorensoBbIe RMC/TOTSHI

CrTpoewye, CIPYKTYPa ¥ CBOICTBE GR/IKOB. VOexy B VSYUeHH U CUHTE3E GerKoB.
3HaueHue MUKPOBMONOIHIECKEH [NPOMBINIIEHHOCTY; HyR/IeMHOBEIS: KMCIIOTEL,
CTPOEHME HYKAEQTMIOB. [IpVMHINME KOMIVIEMEHTADHOCTY ‘B NOCTPOSHVIL UiN: o) /12(0178
crmparyt THK. Pors HyRIEMHOBEIX KUCIOT B KUSHEESTeMbHOCTH KISTKH.

BeIcokoMOneRyISAPHEIE COSNVHEHNA

OBmye TOHSIMI XVMIL BHICOKOMOJIEKV/SPHEIX COENHEHIL; MOHOMED;
TIOJTAMED, CTPYRTYPHOR: 3BEHO, CIETEHE, IOIAMEDU3aIyt, CPeRHsT MOERyTIIPHAS
macca, ITlo/AMEDVSAIpAS, MOJMKOHEeHcaryst. JlviefiHas It pasBeTBAEHHAN
CTPYKTYpa TOIMEPOB. 3aBUCHMOCTb CEOJCTB TIONMMEPOB 0T UX CTPOSHMS.

3, PEKOMEHJYEMASUTATEPATYPA

1. Ta6puensa O. C. X, 9 xmacc.. - M., Vispanmst pasHbIX JIET.

2. M'abpueraa O, C. Xuvuas, 8 Knace. — M., M3namys passsIx NeT.
3. T'a6puemnst-O. C. Xuvs, 10 xrace — M., Msganms pasHsx seT.
4. Ta6puems O. C., JTsicosa I'. T\ Xvmvmst, 11 wmacc. - M., spasnst pasHETX JIeT.
5. Ilserxos Ji. A. Opramwseckas xuvwest, 10-11 xmacesn — M., Vsganys pasHeX
ner. 6. T'apa H.H., Kysueuosa H.E., Turosa A.M. Xnvs. 8 racc - M, spanus
DA3HBIX JIET,

7. Tapa H.H., Kysuenosa H.E., Turrosa JL.M. X 9 xnacc — M, Wspamis
PpasHbIX JIET.
8. Tapa H.H., Rysuenosa H.E., Turosa YL.M. X, 10 xinacc - M, Mspanus
Pa3sHbIX JET,

9. 3morauros B.T., Tonerosa M.K. X
Vi3mauvs pa3HBIX JIeT.

10. Bopueos AH., Ocrporisines E.C., Boiuosa T.B., Appanresa JLIT. Zomvos
(CII0Y: yuebmix. M.: «Kmopyc», 2022, 332 c.

11. Kyssmenxo H. E., Epemun B. B., Tlomkos B. A. Hawama onoof Ui
HOCTYIAIOMMK B BY3EL 16-€ W31, JOM. ¥ mepepab. M. «JlaBopaTopus 3HaEVEDY,.
2016. T704c. ;
12. 100 Gamios mo xyvum. TIo/HBDE RypC A/ HoCTylalouwx B Bysst. Tlox per. B.
B. Herpe6ernxoro. 3-e u3z, M.: «/laeparopns sHaHMWY, 2020, 480c.

13, Jhomm P. A., Monouxo B. A., Aumppeesa JI JI. Xumyueckye CBOVCTBR
HEOpraHMIeckyX: BElIeCTB: yuebroe: mocobue. T-e. 3., CTEP. M.: «Apramax-
menua», 2019. 480c.

14. Jlebemer 10, A. u gp. Xvvnd. 3amausuk: yaebHoe nocebue s CpefHero
npodeccuonamsHore  ofpasosamnst. Tlop 06w pem. I. H. Qapeesa. M
Wsnaremscreo «IOpaitr», 2021.  236c.

15. Xaxamma T, U. , Ocumesxosa H. T, Opranyyeckas XUMus: yaebHoe, Hocobue
st CTTO. M.: Uspatenmsctso «IOpatit»; 2020. 396 ¢.

«, ET'D. ‘Craew Ges. mpobnem! - CIIB;




