be3zonacHocTh )KH3HEAEATETbHOCTH

AHHOTALMA:

Kypc «be3onacHOCTh XKU3HENEATEIbHOCTI HAIIPaBIIeH Ha Pa3BUTHE Y CTYAEHTOB HAaBBIKOB O€30IIACHOCTH U MIPOBEICHUS
HEOOXOUMBIX MEPOTIPUATHIH B CIIydae MOSIBICHUS Pa3INYHbIX YPE3BbIYalHBIX CUTyaluil. [Ipeqiaraemele 11 U3ydeHHUs TEMBI Kypca U
CEeMHUHAPCKHE 3aHATHS MO03BOJIAT CHOPMUPOBATH Y CTYJCHTOB HaBBIKH, MHPOBO33PEHHE U TIOBEJCHYECKHE PEAKIIMH 110
IpeAyNpeKACHUIO U MUHUMU3AIH BO3CHCTBYSI MOCIEACTBUM Ype3BhIYaiiHBIX CUTYAIUH B Cy4ae UX BOSHUKHOBEHUS.

JlucuuniiHa HanesieHa Ha GOPMUPOBaHKE OOILEKYJIBTYPHBIX KOMIIETCHIIMH BIIaJCHUsI OCHOBHBIMH METOIAMH 3aIL[HThI
IIPOU3BOJICTBEHHOTO TIEPCOHANIA M HACEICHUS OT BO3MOJKHBIX ITOCJICICTBUH aBapuil, karacTpod, cTUXUHHBIX 6eacTBuil. OCHOBHOE
BHHMaHUE yJIeJIEHO METOIaM MICHTH(HUKAIIMY BPEIHBIX U OMACHBIX ()aKTOPOB IIPONU3BOJICTBEHHOH OKPY KarOILIEH Cpe/ibl, OLIEHKE X
BPETHOT0 U OMACHOTO JeHCTBUS Ha 4eJI0BeKa, TEXHUYECKUM CIOCc00aM U CPeACTBaM 3alllUThI YEIOBEKA OT OMACHOTO U BPEAHOTO
JICWCTBUS aHTPOIIOTCHHBIX IIPOU3BOJICTBEHHBIX (PaKTOPOB.

Jucuunnmza «be3onacHOCTb )XU3HEAEATENEHOCTH» JaeT CIEHUANNCTY CICAYIONINEe 3HaHNS: TEOPETHIECKHE OCHOBBI 0€30I1aCHOCTH
KU3HEJEATEIBHOCTH B CHCTEME UEIIOBEK - Cpesia O0MTaHUs»; IPABOBbIC, HOPMATHBHO-TEXHUYECKHE W OPraHU3aIOHHBIC OCHOBBI
0€30IaCHOCTH XHU3HEIEATSIbHOCTH; OCHOBBI (PH3MOJOTHH M PAIIMOHAIIBHBIC YCIOBHS JESITEILHOCTH; aHATOMO-(H3HOIOTHYECKUE
MIOCIIE/ICTBUSI BO3JCHCTBUSI Ha YEJIOBEKA TPAaBMUPYIOIINX, BPEAHBIX U MOpaKaomuX (pakToOpoB, HX UACHTH(UKALNIO; OKa3aHNE MEPBOH
TIOMOIIY TIPH Ype3BbIYaifHbIX cutyanusx (UC); cpencTBa 1 METOBI TOBBIIICHHS 0€30IMaCHOCTH; METOIBI HCCIIEI0BAHMS YCTOHIUBOCTH
(YHKIMOHUPOBAHUS POU3BOACTBEHHBIX OOBEKTOB U TeXHHYECKHX cucTeM B UC; metozs! mporao3uposanus YC 1 nx mMociIeacTByi;
OpraHM3anus 3alIUThl HaceleHHus B ycloBHAX YC; IpUHIUMBI 1 METObI KAYECTBEHHOTO ¥ KOJIMYECTBEHHOI'O aHAIIN3a OMaCHOCTEN;
CTPYKTypa U MEXaHU3MBI (QYHKIIHOHUPOBAHUS CHCTEM YIIPABIICHHUS 0€30ITaCHOCTHIO )KU3HEIEATEITbHOCTH; ICUXO0IOTHIECKIE aCTIeKTHI
YC u ype3BblyaliHble CUTyallMH COLMAIIBHOTO XapaKTepa.

B kauecTBe BXOJHOIO YPOBHS AAHHBIX KOMIIETEHIIMN Ha BBOAHOM 3aHATUU IPOBOAUTCS TECT 0 MaTepuaiam, uzydaemsiM B 10-11
KJ1accax 0011eo0pa3oBaTeIbHON IIKOJIB IT0 JUCIUILTHHE « OCHOBBI 0€30MaCHOCTH KHU3HEACATSILHOCTI.

Jls yenemrHoro yeBoenust BXX/] 8 YMK BrittoueHs! MaTepHaisl, paCKpHIBAIONE (hyHAaMEHTAIBHBIE U SMINPHYECKHE aCHIEKTHI
0€301acHOCTH C Pa3HBIX MO3ULHUH. B Xx01e paboTs! Hag MaTepraaMu HEOOXOAUMO O3HAKOMUTHCA C PA3ITMYHBIMU TPAKTOBKAMH
KIIt04YeBbIX kareropuid bXX/I, BBIOIHUTE IIPEUI0KEHHBIE 3aaHUS.

Heasn:

®dopMupoBaHue y OYAYIIUX CIICIHATUCTOB MPEICTABICHHUS O HEPa3pbIBHOM eIMHCTBE 3G (eKTHBHOU MPO(ECCHOHANBHOMN
NIESITENBHOCTH U TpeOOBaHMI 0€30MAaCHOCTH U 3AIUIICHHOCTH YeJoBeKa. Peanu3anus 3Tux TpebOBaHUN TapaHTUPYET COXPaHCHHE
paboTOCIOCOOHOCTH | 37I0POBbBSI YETIOBEKA, TOTOBHUT €r0 K JACHCTBUSIM B OKCTPEMAIIbHBIX YCIOBHSX.

3agaun:

OcHOBHas 3aj1a4a TUCIUILTHHBI — BOOPY)KUTH CTYICHTOB TCOPETUICCKUMH 3HAHSIMH U MIPAKTUICCKAMU HaBBIKAMH, HEOOXOIUMBIMU
JUTST: CO3aHUs KOM(POPTHOTO (HOPMATHBHOTO) COCTOSIHUS CPEIbl OOMTaHUS B 30HAX TPYIOBOU JCATEIBHOCTH U OT/IbIXa YEIOBEKa;
AICHTH(UKAIIUN HETATUBHBIX BO3JIEHCTBHI Cpeibl OOMTAaHUS OT HETATHBHBIX BO3JICHCTBHI; peaTu3alliii Mep 3allUThl YeIOBEKa U
cpensl OOUTaHUS OT HETATUBHBIX BO3JCHCTBHU; 00ECIIEUeHUST YCTOWIMBOTO (PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMUKH B
COOTBETCTBHH C TPeOOBAHUAMHU O€30MACHOCTH U SKOJIOTMIHOCTH B IITATHBIX U UPE3BBIUANHBIX CUTYAIVSIX; TPUHATHS PEIICHHH IO
3aIInTe MIePCOHala U HaCeNICHHs OT BO3MOXHBIX ITOCTIECTBUI aBapuii, KaTacTpod, CTUXUIHBIX OSICTBHUH, a TAKXKE MIPUHATHSA Mep 10
JIMKBUJIALIMY WX MOCJEICTBUIA; IPOTHO3UPOBAHUS PA3BUTHUS HETATUBHBIX BO3JCHCTBUI U OLIEHKU MOCIEIACTBUM UX JEHCTBUI.



HNHocTpaHHbIi A3bIK (AHTVINHCKHUIA)

AHHOTALMA:

Kypc «MHocTpaHHbIH A3bIK (AHITTMHCKUN )» TpeJHa3HaYeH Ul H3y4eHHs aHTJIMHCKOTO sI3bIKa CTYJICHTaMH HES3bIKOBBIX (DaKysIbTeTOB,
00yJaroIuxcs no IporpaMMam «0akalaBpuaT» U «CHEHUATHTET» U MPeACTaBIsLeT COO0H ClIeAyIONyI0 CTyIIeHb U3yUeHHUs
HWHOCTPAHHOTO SI3BIKA IOCIIC AHAJIOTMYHOM AUCIMIUIMHBI B PAMKaX IIKOJIBHON MPOrpaMMBbI /WK (HaKyIbTaTHBHBIX JUCIUILIHH
«HOCTpaHHBII A3BIK AJIs1 HAYMHAIOUINX (aHINIHICKui) [OakanaBpuat|» U « IHOCTpaHHBIH A3BIK JJ1s IPOAOJDKAOIINX (aHTITHHCKUIT)
[6akanaBpuar]». Bxoge paboThl Hal AUCIHUIUIMHON MPUOOPETAFOTCS TMHIBOCTPAHOBEIUCCKIE 3HAHUS, ITPOIOIDKACTCS Pa3BUTHE
YMEHHIA TOBOPEHHsI, ayANPOBAHUS U IHChMA Ha OBITOBBIC M aKaIEMUYCCKUE TEMBI, (GOPMHUPYIOTCS U 3aKPEIUISFOTCS JICKCHIECKUE U
rpaMMaTHYCCKHC HaBBIKH, HCOOXOIUMBIC JJIs aKaJAeMHUECKO U MPO(HECCHOHANFHON KOMMYHHKALIUH.

The course “Foreign Language (English) [Basic Level]” is determined for bachelor or specialist students of non-linguistic faculties and
it represents the next step in the study of a foreign language after a similar course within the comprehensive school curriculum and / or
optional disciplines “Foreign language for beginners (English) [bachelor's degree]” and “Foreign language for beginners (English)
[bachelor's degree]” at PSU. During the course students acquire linguistic and intercultural knowledge, develop of speaking, listening,
and writing skills on everyday and academic topics, form lexical and grammatical skills necessary for academic and professional.

Heasn:

OcnoBHoit nensio YMK sBnsiercs: obecrniedeHue HeoOXOIMMBIME yueOHO-METOJMYSCKIMHU MaTepHaIaMi Y4eOHOW TUCIUTUINHEI U
CHOCOOCTBOBaHUE B IPHOOPETEHHU M PA3BUTHH CIICITYFONIIX KOMIIETCHIN: «OCYIIECTBIACT KOMMYHHKAILIUIO, TPAMOTHO U
apryMEHTHPOBAHO CTPOUT YCTHYIO M IIMCEMECHHYIO PEYb Ha POJHOM M MHOCTPAHHOM SI3BIKE »; «OCYIIECTBIISICT IEPEBO TEKCTOB C
PYCCKOTO sI3bIKa Ha HHOCTPAHHBIH ¥ C HHOCTPAHHOTO Ha PYCCKHID.

3anaun:

- N3y4YeHNE W 3aKPEIUICHHE TPAMMATHKH 110 TeMaM: BUJOBPEMEHHBIE ()OPMBI TIIaroia, MOJAIBHBIE TIATr0JIBl, YCIIOBHBIC MTPEIIOKECHNS,
CTpajaTeabHbII 3a10T, TUIIBI BOIIPOCUTENIBHBIX NPEATIOKEHUN, CTENICHU CPABHEHUS NIPUIIAraTeNbHbIX, APTUKIIU, IPEATIOTY MECTA U
BpPEMEHH;

- paclIUpEHHUEe CIOBApPHOTIO 3araca B paMKax TEMaTHKU Pa3/eoB, U3yUYCHUE UANOMATUYECKUX BBIPAKEHUH;

- (hopMHUpOBaHHE KOMMYHHKATHBHOTO HaBBIKA B KOHTEKCTE CUTYAIIi OBITOBOTO M aKaJeMUYIECKOTO OOIICHUS B PAMKaX TeMaTHKH
paszenos;

- 3HAKOMCTBO C COBPEMEHHBIMH OHJIAMH pecypcamMH JJIsl CAaMOCTOSITEIFHOTO YTITyOJICeHHOTO H3Y4EHHs MaTepralla Imo TeMaTHKe
paszenos;

- 3HAKOMCTBO C COBPEMEHHOH Xy10’KECTBCHHON JINTEPATyPOil, My3bIKOH U (DMIBMAMHU HA AHTIIHMHCKOM SI3bIKE, AKTyaIbHBIMHU PEaTHAMU
CTpaH U3y4aeMoro S3bIKa, IPUIMHAMHU IPOOIIeM MEXKYIbTYPHON KOMMYHHKALUHU U CTIOCO0AaMU UX YCTPaHEHHUS.

TpedoBaHUsI K YPOBHIO OCBOEHHUSI COAEPKAHMS:

JIJis yCIeHOro 0CBOCHUSI Kypca HEOOX0MMO OCBOCHHUE Kypca aHIIIMHCKOrO S3bIKa B PaMKaX IIKOJIBHOM MPOrpaMMbl HIIH
MIPOXOXK/ICHHE (PaKyIbTATUBHBIX KypcoB "MHOCTpaHHBIH S3bIK [T HAYHMHAIOIIUX (aHMIHHACKHA) [O0akanaBpuaT]|" n/wmu MHOCTpaHHBIN
SI3BIK JUTS TIPOIOJDKAIOIINX (aHTIIMHCKHUN) [0aKkaiaBpHar].



HUcTtopus

AHHOTALMA:

Jucrumuza "Meropus" BXOANUT B 6a30BYI0 4acTh yueOHBIX INIAHOB 110 BCEM HalpaBlIeHUsAM OakalaBprara, OpHEHTHPOBaHA Ha
MO3HAHUE JBMKYIINX CUJI M 3aKOHOMEPHOCTEI HCTOPUYECKOro Ipoliecca, CHelu(pUKN POCCUICKON NCTOPHU B KOHTEKCTE BeeoOwei
UCTOPUH, YMEHHE aHAIU3UPOBATh UCTOPUYECKUE COOBITHA U Ipouecchl. ColepkaHue AUCIUIUIMHBI OXBAaThIBAET KPYT IpoOIeM,
CBSI3aHHBIX C OIpefIeTIeHueM MecTa U poiau Poccuu B MEPOBOM HCTOPUYIECKOM IPOLIECCE.

Heasn:

Hensro Kypca siBisieTcst JOPMUPOBAHUE y CTYACHTa 3HAHUS HCTOPUYIECKOTO HACIEANS M YBAXKCHUS K KYJIBTYPHBIM TPAIUIIHAIM CBOCH
CTpaHbI B KOHTEKCTE BCEOOIIei HCTOPHH, TOIEPAHTHOTO BOCIIPUSATHS COIIMATBHBIX, ITHHUECKHUX, KOH()ECCHOHANBHBIX U KYJIbTYPHBIX
pa3nu4nii, CIOCOOHOCTH aHATM3UPOBATh OCHOBHBIE TAIBl M 3aKOHOMEPHOCTH HCTOPHYECKOTO PAa3BUTHS O0IIECTBA.

3agaun:

CdopmupoBats npeacTaBieHne 00 OCHOBHBIX 3TaNaxX pOCCHHCKON UCTOPHH B KOHTEKCTE BCEOOIEH HCTOPUH Ha OCHOBE COBPEMEHHO
ucTopuorpaduu; BELSIBUTH 001ee 1 0COOEHHOE B OTEUECTBEHHOM U MUPOBOM UCTOPUYECKOM MPOIIECCE; CIIOCOOCTBOBATH
(hOpMUPOBAHHIO TMYHOCTH CTYIEHTA, COYETAIOIIEeH B ceOe HAayYHOE MUPOBO33PEHHE, YBAXHUTEIHHOE OTHOIIEHHE K HCTOPUIECKOMY
HACJIEJINIO, TPaXXIAHCTBEHHOCTD, MMATPHOTH3M; HAyUUTh CTYJIEHTOB BBIPAXKaTh H 000CHOBBIBATH CBOIO MO3UIIMIO MO BOTIPOCAM,
KacaloUIMMCs OTHOIIEHHSI K UCTOPHUECKOMY IPOILLIOMY.

Tpeﬁona}mﬂ K YPOBHIO OCBOCHMUS COACPKAHUA:

J11s1 yCIenHOro OCBOCHHS Kypca CTYAICHT JOJDKCH BIIAICTh TSPMUHAMHE U MOHATHIMHU HCTOPUICCKON HAYKH B PaMKaX INKOJIBHOM
MIPOTrPaMMBI.



OCHOBBI POEKTHOM 1eSITeTbHOCTH

AHHOTALMA:

Iepen Bamu yue6HO-MeTOAMYIECKUIT KOMITIEKC MO AuCHUILINHE «OCHOBBI MPOEKTHOI nedarensHocTH". OH HOCTPOEH MO NPUHLUILY
MapHIpyTa, IPOAS 0 KOTOPOMY BBl CMOXETE U3 IPOEKTHON UeH BRICTPOUTH KOHLIEMIIUIO IPOEKTa U MPECTaBUTh €€
MOTEHIMAILHOMY UHBECTOPY, 3aKa34lKy WM MapTHepy. PakTiyecky nepes Bamu MapmpyTHBIit 1ucT 60Jb110# AesnoBoi urpsl. Ha
KaXJIOW CTAaHIIUU — TeMe — Bac XKIYyT

HOBast UH(OPMaLUS U 3aJaHus. BBINOIHUB X, BEI IpHOOpPETETEe HOBBIE 3HAHKS M YMEHUSI, KOTOPBIC TIOMOT'YT BaM BBICTPOUTH
coOcTBeHHBIH MpoeKkT. O ueM xke JOoKeH ObITh 3TOT npoekT? KoHnedHo, o ToM 4To0BI peann3oBaTh Barly uaeto, To eCTb IPOUTH MyTh
OT MJeH JI0 pe3yJibTaTa (IIPOgyKTa, COOBITHS, TEXHOIOTHH, TOBapa WM ycinyrH). B Havane qucrumuinael BaM HyskHO Oyner
OIIPECIUTECS C UAAeeH MPOEKTa, KOTOPYIO Hy>KHO OyZeT OBECTH /10 pe3yibTara. Bamia 3ajaqa COCTOUT B TOM, YTOOBI BEIOpaTh
MOHPABUBILYIOCSA BaM UJEI0 U K HTOTOBOMY 3aHSATHIO MOJATOTOBUTH ITPE3EHTALIUIO I TOTEHIMAIBHOTO HHBECTOPA UM 3aKa34HKa TakK,
4TOOBI, TIOCITYIIAB Bac, OH C PaJ0CThIO COTIACHIICS BJIOXKUTB JICHBIU B Balll IPOEKT (MM B Bac). B ciydae eciu BbI OUYEHBb CHITBHO
IIOCTapaeTech, JeJI0Bast Urpa MOXKET IIPEBPATHTHCS B PEILHOCTD, y4eOHast Ipyra —

B HACTOAIIYIO KOMaHIy IIPOEKTa, a 3KCIEPT, Mepe]] KOTOPBIM BBl OyAeTe BBICTYNAaTh, — B HHBECTOPA, KOTOPBIH JEHCTBUTENBHO JacCT
BaM IepBble (PHHAHCOBBIE CPEJICTBA HA PEANTH3ALMIO IIPOSKTA WM NIPUTIIACHUT Ha paboTy. Y Bac €CTh pPeallbHBII HIaHC YXKE B
OmmKkaiinee BpeMst OTKPBITH COOCTBEHHOE €0 WIIH, TI0 KpaifHel Mepe, MpHoOpeCcTH Takue KOMIIETEHIIUN, KOTOPBIE II03BOJISIT BaM 3TO
czenath B OymyIem.

Here is an educational and methodological complex on the discipline "Fundamentals of project activity". It is built on the principle of a
route, following which you will be able to build a project concept from a project idea and present it to a potential investor, customer or
partner. In fact, here is the itinerary of a big business game. At each station — topic — you are expected

new information and tasks. By completing them, you will gain new knowledge and skills that will help you build your own project.
What should this project be about? Of course, it's about implementing your idea, that is, going from the idea to the result (product,
event, technology, product or service). At the beginning of the discipline, you will need to decide on the idea of the project, which will
need to be brought to a result. Your task is to choose the idea you like and prepare a presentation for a potential investor or customer
for the final lesson so that, after listening to you, he will gladly agree to invest money in your project (or in you). If you try very hard, a
business game can turn into a reality, a study group —

into a real project team, and the expert you will be speaking to is an investor who will really give you the first financial resources for
the implementation of the project or invite you to work. You have a real chance to open your own business in the near future, or at
least acquire such competencies that will allow you to do this in the future.

Hean:

Hems YMK no gucrpmmae "OCHOBBI TPOEKTHBIHN JICSTENEHOCTH' COCTOUT B IeJICHANPABICHHOM (POPMHUPOBAHUHN Y 00YHJaAIOIIHXCS
psiia HaBBIKOB, TO3BOJIIOIMINX PEATN30BBIBATE CBOHM UAEH B (DOPME MPOEKTOB, OBITH AKTUBHBIMH yYaCTHUKAMHU ITPOSKTHON
JIeSITeTBHOCTH.

3agaun:

3amauamMu Kypca sBISTIOTCS IPUOOPETEHHE HABBIKOB TO:

. TCHEpAIlMU UJICH TPOCKTa,;

. co3manuio 3 HeKTHBHOM KOMaH/IbI IPOCKTA,;

. pa3paboTKe IUIaHa MPOEKTa U OU3HEC-MOJICIH MPOEKTa,;

. OLICHKE PHIHKA U KOHKYPEHTOB IPOSKTHOH HCH;

. OTIPEACTICHHIO MOIXOISIINX UCTOYHUKOB (PMHAHCUPOBAHHUS ITPOEKTA,;
. OLICHKE HEOOXOMMBIX PECYpPCOB JUIS PEANU3aliy IIPOSKTa U MOCTPOCHUIO (PHHAHCOBOTO IUTaHa (CMETHI) POEKTa;
. OIICHKE WHBECTHIIMOHHOMN MPHUBIICKATEIIEHOCTH;

. OIICHKH PHICKOB MTPOEKTA,;

. IPE3CHTAITUH MTPOSKTA Tepe]T 3aNHTEPECOBAHHBIMU CTOPOHAMH.

O 00 1N L b W —



IpukaaaHas ¢pusndeckas KyJabTypa

AHHOTALMA:

s cTyIeHTOB Bcex HalpaBlIeHHH MOATOTOBKH U CHeNUanbHOCTel nuciuiuinaa «IIpuknagHas Gusnyeckas KyJabTypa» pearu3yercs
B 00BbeMe 328 akageMHuecKuX 4acoB (8§ TpuMecTpoB) i obecrieueHus pU3nuecKor TOArOTOBICHHOCTH 00YYArOIINXCs, B TOM UUCIIe
podecCHOHaATBHO-MIPUKIAHOTO XapaKTepa. YKa3aHHbIC aKaJeMIYCCKUE Yachl SBIIOTCS 0053aTeIbHBIMH I OCBOCHHUS U B
3a4eTHbIE EMHULIBI HE MEPEBOAATCS. B Kax10M TpuMecTpe NpeAyCMOTPEHBI I CAaMOCTOSATEILHOTO U3YUEHUS CISAYIOIINE pa3Iebl:
KpOCCOBasl IMOJIrOTOBKA, JIETKOATICTUYCCKAsl TOJArOTOBKA, JIBDKHAS MMOATOTOBKA, 00IIas (pu3nveckas moroToBKa, CTPETYHHT,
CIIOPTUBHBIE UTPHL.

Iporpamma aucrmminasl «[Ipukinagnas Gusndeckas KyibTypa» HalpaBlicHa:

- Ha peayH3alfio IPUHIIMIIA BAPHATHBHOCTH, O0JIee IOJTHONW pealn3aliy TNYHOCTHO-OPHEHTHPOBAHHOTO TOAX0a K
00pazoBaTeIbHOMY TpOILIECCy, Ha TUIAHUPOBAHKE COJICPKAHUS YIeOHOI0 MaTepHalia ¢ Y4eTOM COCTOSIHUS 3I0OPOBBS CTYJCHTOB;

- Ha peayH3alyio MPUHIIMIA JOCTATOYHOCTH U CTPYKTYPHOH COOOPa3HOCTH MPOrPaMMHOTO MaTepHaa, ero HeImoCpeICTBEHHYIO
OPHUCHTAIINIO Ha OOMICTIPHKIIATHYIO H JIMYHOCTHO-3HAYMMYIO (DPU3HUYECKYIO IIOTOTOBKY;

- Ha IprOOpPETCHNE CTYACHTAMH 3HAHUH, YMEHUH W HABBIKOB (DH3KYIIBTYPHO-03/I0POBATEIBHOM IEATEIEHOCTH, IPOSBIIIOMINXCS B
YMEHHUH CaMOCTOSITEIEHO TIPOBOIUTE 3aHSITHS 110 YKPEIUICHHIO 300POBhS, COBEPIICHCTBOBAHUIO (DU3NIECKOTO Pa3BUTHA U HU3UIECKOH
MTOJTOTOBIICHHOCTH, KaK B YCIOBUAX YIEOHOH NEATENFHOCTH, TaK M B PAa3IMIHBIX (popMax aKTHBHOTO OTIBIXA M JOCYTA.

Jns ctynenros ¢ OB3 B kauecTBe albTEPHATUBBI 3aHATUSAM C NOBBIIICHHON ABUraTEIbHON aKTUBHOCTBIO IIPEyCMOTPEHBI 3aHATHS B
crioptuBHO# cexiuu "[llaxmater".

.For students of all directions of preparation and specialties discipline "The application-oriented physical culture" is implemented of
328 class periods (8 trimesters) for support of physical fitness of students, including professional and application-oriented character.
The specified class periods are mandatory for mastering and aren't transferred to test units. The following sections are provided in each
trimester for an independent study: the cross preparation, track and field athletics preparation, ski preparation, general physical
training, stretching, sports.

The program of discipline "Application-oriented physical culture" is directed:

- on implementation of the principle of variability, completer implementation of the personal oriented approach to educational process,
on planning of maintenance of a training material taking into account the state of health of students;

- on implementation of the principle of sufficiency and structural conformity of program material, its direct orientation to all-
application-oriented and personal and significant physical training;

- on acquisition by students of knowledge, the skills of sports and improving activities which are shown in ability independently to give
classes in solidifying of health, enhancement of physical development and physical fitness, both in the conditions of educational
activities, and in different forms of the active recreation and leisure.

Hean:

Ienp10 OCBOCHMS AUCIUIUINHEI IBIIsIeTCS (hopMHIpoBaHUEe (HH3MIECKOI KyJIbTYPhI JUIHOCTH U CIIOCOOHOCTH HAIIPABICHHOTO
HCTIOJIB30BAHUS Pa3HOOOPA3HBIX CPENCTB (PU3UUECKOM KyIbTYpPHI, CIOPTa U TYpU3Ma JUIS COXPAHEHUS U YKPEIJICHUS 310POBB,
NCUXO0(U3NUECKON ITOJTOTOBKU U CaMOIIOJITOTOBKH K Oy TyIieil Ipo(hecCHOHAIBHOM AeSITEIbHOCTH OCPECTBOM

obecnieyeHus 3TarnoB (JOPMHUPOBAHUSI KOMIIETEHIINH, IPETyCMOTPEHHBIX 00pa30BaTeIbHBIMU CTaHJaPTAMU.

3agaun:

3agayamMy IUCLUIIIMHGI SBIISCTCS:

- COXpaHEHHE U YKPEIUICHUE 37I0pOBbsI CTYICHTOB, COACHCTBHE NIPABUIILHOMY (DOPMHPOBAHHUIO U BCECTOPOHHEMY Pa3BHTHIO
OpraHu3Ma, MoJiJIep>kaHnue BBICOKOH paboTOCIIOCOOHOCTH Ha MPOTSHKCHUH BCETO MepHo/ia 00ydeHHUS;

- HOHMMaH¥Ee COINaIbHON 3HAUMMOCTH IPHKIIaJHOW (U3NUECKOH KYJIbTYPBI M €€ PO B Pa3BUTHH JTUYHOCTH U TIOTOTOBKE K
po(hecCHOHANBHOM AEATENEHOCTH;

- 3HaHUE HAyYHO-OMOIOTHYECKHUX, IEJarOTHYeCKUX U IPAKTHUECKUX OCHOB (PM3MYECKOH KyIbTYpPhI M 30pOBOTO 00pa3a XHU3HH;

- (hopMHUpOBaHNE MOTHBAMOHHO-IIEHHOCTHOTO OTHOLICHHS K (PU3NIECKON KyJIbType, YCTAHOBKH Ha 3M0POBBII CTHIIb KH3HH,
(bHU3UIecKoe COBEPIICHCTBOBAHNE M CAMOBOCTINTAHHE MTPUBBIYKHU K PETyISIPHBIM 3aHATHSAM (GU3UIECKUMH YIIPAKHEHUSIMH U CIIOPTOM;
- OBIIAJICHUE CHCTEMOW TPAaKTHIECKUX YMEHHUH M HABBIKOB, 00ECIICYMBAIOIINX COXPAaHEHNE U YKPEIUICHHUE 310POBbS, IICHXUIECKOEe
Onaromnoiy4rne, pa3BUTHE U COBEPIICHCTBOBAHHUE IICHXO(PHU3NIECKUX CIIOCOOHOCTEH, KaUYeCTB M CBOHCTB JIMYHOCTH, CAMOOIIPE/ICIICHIE
B (pu3HUYECKO KyJIbTYpE U CIIOPTE;

- IpHOOPETEHUE JTMIHOTO OIBITA ITOBHIMICHNS IBUTATEIBHBIX U (DYHKIIMOHATIBHBIX BOZMOXHOCTEH, oOecreueHne oomen u
podecCHOHaTBHO-IPUKIATHON (HU3MUECKO TOTOTOBICHHOCTH K Oyaymiei npodeccun u ObITY;

- IpHOOpETEeHUE CTYACHTAMHU HEOOXOJMMBIX 3HAHHH 110 OCHOBAM TEOPUH, METOIUKH U OpPraHU3auy (U3UIECKOTO BOCITUTAHHUS U
CHOPTUBHOH TPEHHPOBKH, ITOJI'OTOBKA K Pa0OTe B KA4ECTBE OOIIECTBEHHBIX HHCTPYKTOPOB, TPEHEPOB U CyIEH;

- CO3JIaHME OCHOBBI JUI TBOPYECKOTO U METOANIECKH 0OOCHOBAHHOTO HCIIONB30BaHUS (PH3KYIBTYPHO-CIIOPTUBHOM IEATEIFHOCTH B
LEeJIAX TOCIIEAYIONINX JKU3HEHHBIX U MPO(EeCCHOHATIBHBIX TOCTIDKCHHUI;

- COBEpPIICHCTBOBAHMUS CIIOPTUBHOI'O MAaCTEPCTBA CTYCHTOB-CIIOPTCMEHOB.



duznyeckas KyJbTypa

AHHOTALMA:

YuebHO-MeTOIUUECKIH KOMIUIEKC BKIIIOYAaeT TEeMAaTHUECKUH TJIaH AUCIUILTUHBI « DU3ndeckas KynbTypay». YueOHas paboTta
opranuzyercs B (JopMe JIEKIMH ¥ CEMUHApPCKUX 3aHATHIH. Best mporpamma paszenena Ha 2 y4eOHbIX neprona. KoHTpons 3HaHuMiA
CTYAEHTOB OCYIIECTBISETCS B BUAE MUChbMEHHBIX KOHTPOIBHBIX MEPOIPHUITHUII U 3aLUTHl y4eOHOTO IPOEKTA.

JlaHHBIA KOMILIEKC ITpeycMaTpUBaeT y CTyJEHTOB (DOPMUPOBAHKE 3HAHUI O (PU3NYECKOH KyJIbTYpEe U CIIOPTY, OMOJIOTHYECKUX
OCHOBax (PU3MUYECKON KYJIBTYPBI, O CIOC00aX pa3BUTHs (HPU3MIECKUX KAa4ECTB, IPUHLIUNAX M METOaX (PM3NYECKOro BOCIIUTAHHMS, 00
OCHOBax BpaueOHOro KOHTpoJIs. CriocoOcTBYeT GOPMHUPOBAHHIO 3HAHUN O PALIIOHAIILHOM IUTaHUH, TPO(QUIAKTHKE BPEAHBIX
HPUBBIYEK, TPOPECCHOHATBHO-IIPUKIIaJHON (HU3NUECcKOi ToAroToBKe. Takxke y4eOHOH IporpaMMOoil peyCMOTPEHO 00yUeHHe
MPaBHJIBHOMY ITPOBEACHUIO TUATHOCTHKU COCTOSIHUS (DYHKIIMOHAIBHBIX CHCTEM OPTaHN3Ma YeJIOBEKa, TAKUX KaK: JbIXaTelIbHas,
HEpBHAs, CEpJICYHO-COCYIUCTAas , MBIILIEYHAs! CUCTEMBI M 001I1ast paboTOCIIOCOOHOCTD OpraHu3Ma.

The educational and methodical complex includes the thematic plan of the discipline "Physical culture". Educational work is organized
in the form of lectures and seminars. The entire program is divided into 2 study periods. Control of students' knowledge is carried out
in the form of written control measures and protection of the educational project.

This complex provides students with the formation of knowledge about physical culture and sports, the biological foundations of
physical culture, the ways of developing physical qualities, the principles and methods of physical education, the basics of medical
control. Promotes the formation of knowledge about rational nutrition, prevention of bad habits, professional and applied physical
training. Also, the curriculum provides training in the correct diagnosis of the state of the functional systems of the human body, such
as: respiratory, nervous, cardiovascular, muscular systems and the overall performance of the body.

Heasn:

DopMupoBaHUE y CTYACHTOB By3a (PH3NIECKON KyIbTYPHI JINYHOCTH, TIPOSBIITIONICHCS B TICHXO(QHU3UIECKOM TOTOBHOCTH K Oy IyIeit
podecCHOHATIBHON U CONNATBHOM NeITeIFHOCTH, YMEHUH TPUMEHATh 3HAHHS IJIS1 COXPAHSHUS U YKPEIUICHHUS CBOETO 3/I0POBBSI.

3anaun:

3amaun:

1. ®opMHpOBaTH y CTYACHTOB IOHUMAHNE POIH (U3UIECKOM KyJIbTYPhI B pa3BUTHU JINYHOCTH.

2. CriocoOCTBOBATh CTY/IEHTaM B IPUOOPETEHUH CIIEIMATBHBIX 3HAHUH U3 00JacT (U3NIECKOTO BOCITUTAHUS U CIIOPTA, B TOM YHCIIE
0 OMOJIOTMYECKUX OCHOBAX (PM3NYECKOH KYJIbTYpPBI, CIOCO0aX pa3BUTHA (U3NYECKHUX KauecTB, (YHKINOHAIBHON JUarHOCTH CBOETO
(U3MUECKOTO COCTOSHHUSL..

3. Hayuwuts nenecoo6pasHo NPUMEHSTH CPeACTBa (GU3NUECKON KyIBTYpBI B )KU3HEHHOH NPaKTHKe

TpeGoBaHUS K YPOBHIO OCBOEHUSI COTEPKAHUS:
CTyIeHT TOJDKEH BIaeTh IPEICTaBICHUSIMHA O (PH3HYECKOM KyIBType, COpTe, 3M0poBoM o0pase xu3Hu (30XK), anaToMun denoBeka
B paMKaX IIKOJBHOM MPOrpaMMEI.



dusiocopust

AHHOTAUMA:

JucrunianHa HampasieHa Ha (popMHpoBaHHE 3HaHUI 00 OCHOBHBIX JOCTIDKEHHAX MUPOBOIT hunocodckoil MeICIN, COBPEMEHHOM
COCTOSIHUM Hay4YHO-(QHI0cO(CKOro 3HaHUS, CBSI3H GHIIOCO(CKON MBICIH C Pa3BUTHEM €CTECTBO3HAHMS, COL[MAIBEHO-TYMaHUTapHBIX
HayK, 00LIECTBEHHO-UCTOPUYECKOM IIPaKTHKOM, mpodiemamu pazsutust Poccun. Kypce dunocodun Brimrouaer nsa paszesna: oouen
¢dunocoduu n counanbHoi puocopun B paMKax KOTOPBIX PACCMaTPHUBAIOTCS MPOOJIEMBI: MHP KakK CUCTEMa, PoOJieMa CYIIHOCTH
MHpa, €ro eAMHCTBA 1 MHOT000pa3us, MpodieMa CYIIHOCTH CO3HAHUS, ero IPOUCXOMKICHUS, CTPYKTYPBI U CBA3H C YETIOBEKOM,
poOJIEMBI Pa3BUTHS M O3HAHHS MHUPa, UCTUHBI M IPAKTUKH; OOIIECTBO KaK LIEJIOCTHAS CHCTEMA, 3aKOHBI O0IIECTBEHHOTO Pa3BUTHS,
NPUHLMIIBL U PA3JIMYHbIE TI0IXO0/Ib HCTOPHYECKOH THITOJIOTUH 00LIEeCTBa, Chepbl )KU3HHU 00IIeCTBA, 0COOEHHOCTH
MOCTUH/YCTPHUAIILHOTO 00IIECTBA, IPOIECCOB INI00ANIN3ANNH, CYIITHOCTD ¥ CYIIIHOCTHBIE CHJIBI YEIOBEKA, CMBICII YeJIOBEUECKOTO
CYIIECTBOBAHMS, KPU3UC COBPEMEHHON IMBHIIM3AIINY, cTpaTerus pa3sutus B X XI B. B ocHOBe copepkanus — ujes HCTOPHYECKOTO
npolecca Kak pa3BUTHS YEJIOBEUECKON CYITHOCTH.

B pesynbrare 0CBOCHUS JUCILMIUIMHBI CTYJEHTHI TO3HAKOMSATCS C OCHOBHBIMH HAIPaBJICHUSIMH MHUPOBOI U OT€UECTBCHHOM
¢dunocodckoit MBICIH Kak pedIeKCHH KyIbTYPHOTO Pa3HOOOpa3nsi COBPEMEHHOTO MHPa B €r0 MCTOPUYECKOM Pa3BUTHH, YTO MO3BOJIHT

UCTIONB30BATh JAHHBIE 3HAHMS JUIS aHAIIM3a COBPEMEHHOW CONMAIbHON peanbHOCTH, OOIIECTBEHHBIX IIPOIIECCOB, IEPCIEKTHB
obmecTBeHHOro pa3BUTH. CBA3b GHIIOCO(UH C €CTECTBOZHAHUEM M CONMATBHO-TYMaHUTAPHBIMU HayKaMH ITO3BOJIUT HCIOJIB30BaTh
HayYHBIH, CHCTEMHBIH ¥ MEXIUCIUIUIMHAPHBIH MOAXO/IBI K TO3HAHUIO MIPUPOABI M OOIIECTBA, K PEIICHUIO ITPOOIeM HayKu U
npakTukd. B ¢unocodckoit Hayke caM peaMeT ee THaIeKTHUYCH, YTO CO3/1aeT OJIaronpHUsITHBIE YCIOBUS IS THATEKTHYECKOTO
aHaJI3a, YIUT IIOHAMATD SIBJICHHUS M MIPOIIECCHI KaK CIOXKHBIC, HAXOIIIIECS B PAa3BUTHH, BKIIFOYAIOIINE MHOXKECTBO JHAICKTHYCCKH
B3aMMOCBSI3aHHBIX CTOPOH, BBIPa0ATHIBACT yMEHHE aHAIN3UPOBATE MMPOOJIEMHBIE CHTYalluH KaK CHCTEMY, BBIABIIS €€ COCTABIISAIOIINE
M CBSI3U MKy HUMH, YYHT BUJETb, CTABUTD U PEIIATh MPOOIEMbI, BUACTh CBSI3b MK/ Pa3iHuHbIMU (yHIaMEHTAIbHBIMU
mpoOieMaMu, BBIPAOATHIBAET CITOCOOHOCTh CYOCTaHIIMATBLHOTO, CYIIIHOCTHOTO, HOMOJIOTHYECKOTO UX PEIICHHS.

Heasn:

Henbio kypca puinocodun sBiseTcs GOPMUPOBAHUE LIEIIOCTHOI'O MUPOBO33PEHHUS, CHCTEMHOIO M KPUTHUECKOTO MBIIIUICHHUS; 3HAHUS
OCHOBHBIX 3TaIllOB MHUPOBO# (Hhr10co(PCKOii MBICITH Kak pedIeKCHH KyJIbTYPHOTO pa3HOOOpa3usi COBPEMEHHOT'O MUpPa B €r0
HCTOPUYECKOM pa3BUTUH. DOPMUPOBAHUE CIIOCOOHOCTH aHAIM3UPOBATh MPOOIEMHBIC CUTYallUH U BEIPA0aTHIBATh CTPATETHIO UX
pELICHUS Ha OCHOBE CUCTEMHOTO U MEXKIUCUUILTHHAPHBIX [TOJX0I0B, YMCHUE HPUMEHATH QUIOCO(PCKYIO TEOPHIO ISl 00BSICHEHUS
SIBIICHUH MPUPOJBI U OOLIIECTBA, YMEHHUS BECTH JUCKYCCHH, apTYMEHTHPOBAHO OTCTAMBATh HAYYHYIO MO3HULIUIO, YMCHHUS
HCIIOJIb30BATh MMOJYYCHHBIC 3HAHUS JJIs aHAJIN3a U PEIICHHS KITFOUYCBBIX MPOOJIEM COBPEMEHHOU HAYKH.

3agaun:

3agaun:

- 1aTh TTyOOKHE 3HAHUSI OCHOBHBIX TEUSHUH MUPOBOH (ritocoduu Ha pa3IMIHbBIX 3Talax HCTOPHH YEIOBEUECTBA,;

- MOHUMAaHUE OCHOBHBIX 3TAIllOB MUPOBOH (PHIIO0CO(DCKOI MBICTH KakK pedIIeKCHH KyIbTypHOTO Pa3sHOOOpas3wst COBPEMEHHOTO MHpa B
€ro HCTOPUIECKOM Pa3BUTHH;

- 1aTh 3HAHUS OCHOBHBIX HATIPaBIICHUH COBPEMEHHOH (PHII0CO(MCKOI MBICIH;

- (hopMHpPOBaHHE IIETOCTHOTO HAYYHOTO MHPOBO33PECHUS, ONMMPAIOIIETO HAa COBPEMEHHBIE TOCTHKEHUS €CTECTBCHHBIX U
0O0IIECTBEHHBIX HAYK U COI[HMATBHO-UCTOPHUECKOM TPAKTHKHY;

- (hopMHPOBaHHE CHCTEMHOTO M KPUTHYECKOTO MBIIIICHHS;

.- @opMupoOBaHUE CIOCOOHOCTH aHATM3MPOBATH IPOOIEMHBIE CUTyallll KaK CHCTEMY, BBISBIISIS €€ COCTABIISIONINE M CBSI3U MEXKIY
HUMH

- (opMupoBaHHE CHOCOOHOCTH HAXOIUTh METOJIBI M CIIOCOOBI PEIICHHs MPOOIEMHBIX CHTyalluii Ha OCHOBE CHCTEMHOTO 1
MEXIUCIUITMHAPHBIX TOAXOIO0B.



®duHAHCOBAsA TPAMOTHOCTH

AHHOTALMS:

.CoBpeMeHHOE 00IIECTBO CTPEMHUTEIBHO Pa3BUBaeTCs BO Beex chepax. PuHaHCOBas 0071aCTh, KOTOpAsi B HACTOSIIIEE BPEMsl CTPEMHUTCS
COOTBETCTBOBATh BCEM TOCIETHUM JOCTIKEHUSIM OOIIIECTBEHHOTO Mporpecca. B CIOKUBIIMXCS YCIOBUSIX TIIaBHOE — HE TPOCTO
HAYYHTh CTYICHTOB JICHCTBOBATH 0 33JJAHHOMY aJITOPUTMY (YTO TOXKE BaXKHO MPH PEIICHHH MHOTUX (PMHAHCOBBIX 3a71a4), a
c(hOopMHPOBATh METANPEIMETHOS YMCHUE IPAMOTHO OPHCHTHPOBATHCS B OKPYKaroleM (PMHAHCOBOM IPOCTPAHCTBE, OLICHUBATH
aNbTepHATUBHBIC BAPUAHTHI PEIIeHNs (PUHAHCOBBIX MPOOJIEM M HAXOAWUTH ONTUMAJIbHBIA BADHAHT B KOHKPETHBIX KH3HEHHBIX
oOcTosTenbcTBax. He MeHee BayKHBIM CTAHOBHUTCS TaKKe (POPMUPOBAHUE OTBETCTBCHHOTO OTHOIICHHS K IPHHUMAEMBIM Ha ce0st
(bMHAHCOBBIM 0053aTEILCTBAM H YMEHHE COIIOCTABIISATH CBOE (PMHAHCOBOE ITOBEICHHE C IPABOBBIMU M MOPAIBHO-3THYECKUMH
HOpMaMH rocy1apcTBa 1 00LIecTBa.

B pamkax y4eOHO# qUCHUILIHHBI OCBEIIACTCS ITUPOKUI KPYT BOIPOCOB, MOCBANICHHBIX OCHOBaM (PMHAHCOBOW TPaMOTHOCTH. B
Iporecce U3yYeHUs TUCHUILTHHEI CTYACHTHI IPUOOPETYT U YIIAyOAT CBOHM 3HAHMS IO aKTyaJbHBIM BOIIPOCAM YIIPABIICHHS JIMIHBIMHU
(MHAHCAaMU B COBPEMEHHBIX YCIOBUAX Pa3BUTHI IKOHOMHUKH Poccuu, 03HAKOMSATCS ¢ OCHOBaMH aHaII3a (MHAHCOBOTO
0JIarOCOCTOSTHUS, OBJIAJICIOT HABBIKAMH IO PEIICHUIO KOHKPETHBIX MPOOIeM B 00JIACTH COCTaBJICHUS JIMIHOTO OI0KeTa,
(dhopMuUpoBaHHS COCPEIKEHUI U BIOKCHUS HHBECTUITHH, a TAK)KE OTKPBITHS COOCTBEHHOTO OM3HECA

Hean:

Ienpr0 TUCIUIITHHEL ABJISIETCS (POPMHUPOBAHKE Pa3yMHOT0 (PHHAHCOBOTO MOBEACHUS CTYACHTOB, NX OTBETCTBEHHOI'O OTHOIICHHUS K
JYHBIM (PUHAHCAM, a TaKKe CIIOCOOHOCTH 10 pa3paboTke U peann3aiy 3G PeKTHBHBIX (UHAHCOBBIX PEIICHUH, HATIPABICHHBIX HA
MOBBIIIICHNE TMYHOTO OJIar0COCTOSHIUSL.

3agaun:

JIJist HOCTYOKEHHMS TIOCTABICHHOH LIENTM HE0OXOIUMO 00CCIICYHUTh PEIICHUE CIEAYIOIINX 3a/1a4:

* [ToMOYb CTYJCHTY OBJIAJCTh MIOHATHITHBIM anmapaToM B cepe GUHAHCOBOW IPaMOTHOCTH, C(hOpMHPOBATH MPEACTABICHHE 00
OCHOBHBIX (DHHAHCOBBIX HHCTPYMEHTAX H yCIIyTaX, TOCTYITHBIX HACEIICHHUIO CTPAHBL;

* [Tokasate peajbHBIC BO3MOKHOCTH IO ITOBBIIICHHIO JINYHOW (PHHAHCOBOH 3alIUIICHHOCTH U POCTY YPOBHS JINWHOT'O MaTEPHAIIBHOTO
0JIaroCOCTOSHHS;

* CrtocoOCcTBOBaTh (POPMUPOBAHHUIO ¥ CTYJCHTOB HOBOTO THITA MBIIIICHHUS, COJIEP)KAIIEr0 YCTAHOBKH Ha aKTHBHOE SKOHOMHYIECKOE
MTOBEICHUE, COOTBETCTBYIOMIEE HX (YMHAHCOBBIM IEJISIM M (PHHAHCOBBIM BO3MOKHOCTSIM;

* O0y4HUTh CTYAEHTAa OCHOBAM JIMYHOTO (PMHAHCOBOTO IUTAHWPOBAHUSA B (POPMHUPOBAHUS COATAHCHPOBAHHOTO JIMYHOTO OIO/IKETa,
TTO3BOJISTIOIINM TTOBBIIIATE CBOIO JINYHYIO (PMHAHCOBYIO HE3aBUCHMOCTE M (PTHAHCOBOE 0J1ar0COCTOSHUE,

* CiocoOCTBOBATH YCBOCHHIO CTYJICHTAMH METOIOJIOTHUH NMPHHSTHS MHBECTUITMOHHBIX PEIICHUH, IPaBUI COSPEKESHUS 1
MHBEPTUPOBAHUS JUTS JOCTHKEHUS IMTHOTO (PMHAHCOBOTO OJIaromomydusl.



HUndopmaruxa

AHHOTALMA:

Jucrunnuaa MHabopMaTHKa B TOATOTOBKE OakanaBpa U CHELHATICTa B OCHOBHOM BBIIONHACT (DYHKIIUH 00Iepa3BUBAIONICH U
001eo6pa3zoBaTebHOI U He OTHOCUTCS K MpodeccHoHaIbHOMY 1uKITy. Ha coBpeMeHHOM 3Tane pa3BUTHS HHPOPMAIIMOHHBIX
TEXHOJIOTHH U MX TIOBCEMECTHOT'O IPOHUKHOBEHHS B IIPEAMETHbIE 00IaCTH H3yYeHUE IPOECCHOHATLHO-OPUEHTHPOBAHHBIX
nH(OPMAIIMOHHBIX TEXHOJIOTHI U POPMUPOBAHKE COOTBETCTBYIOLINX KOMIIETEHIIMI JOJDKHO OBITh MHHTETPHPOBAHO B TUCLIMIUIUHBI
npogeccronansHoro 1ukia. [lo stomy B aucumminze «VHdopMaTHKa» packpbIBalOTCsl BOIIPOCH! HCIIONIB30BaHHE HH(POPMAITMOHHBIX
TexHOJIOTHH B cepe Oyaymieit mpodeccnoHanbHOM NesTeNbHOCTH.

Coneprkanue o0pa3oBanus 10 HHPOPMATHKE OTOOPAHO B COOTBETCTBHH CO CJICYIOIUMH ITPUHIUIIAMH:

- B IUCIUIUIMHE JIOJDKHO HAWTH OTpaXKeHHE HAay4dHOE coJepKaHue peaMeTHoI obnactu «HpopmaTikay, aromiee BKIaz B
(hopMHpOBaHNE MHPOBO33PEHYECKUX ACTIEKTOB KJIACCHYECKOTO YHUBEPCUTETCKOIO 00pa30BaHMUs;

- JOJDKHBI OBITH OCBOCHBI HH(OPMAIIOHHBIE TEXHOJIOTHH O0IIEro Ha3HAuYeHMs, Ha X OCHOBE C()OPMHUPOBAHBI 00IINE YMCHUS U
HaBbIKH ITOJI'OTOBKU JOKYMEHTOB, OMCKA M 00pabOTKN MH()OPMALHH;

- JOJDKHBI OBITh peann30BaHbl TPEOOBaHMUS KaXKIOTO M3 00pa30BaTENIbHBIX CTAHAAPTOB Kak 110 MO3UINH «CTYACHT JOIDKEH 3HATh,
YMETb U BII3JIETh», TaK U 110 HA0Opy (HOPMHUPYEMBIX KOMIETCHIIHH;

- JOJDKHA COXPAHATHCS MIPEEMCTBEHHOCTH [0 OTHOIICHHIO K MIKOJILHOMY 00pa30BaHHIO 0 HH(opMaTHKe (€T0 0043aTENbHOI 9acTh);
- JOJDKHA COXPAHATHCS IIPEEMCTBEHHOCTH [0 OTHOLICHHIO K TPeOOBaHMAM U YPOBHIO IIOATOTOBKH 110 HH()OPMATHKE, JOCTHTHYTHIM Ha
MpEeIBIAYIIEM 3Talle YHUBEPCUTETCKOTO 00pa30BaHMs, €CIIH TAKOBOE OBLIO;

- YpOBeHb N3ydeHHs HH(POPMATHKH B HamoHaIsHOM HCCIIeI0BaTeILCKOM YHHBEPCUTETE (COAepKaHNe W NTOTOBEIE TPEOOBAH)
TIOJDKEH OBITh HEe HIDKE TOTO, KOTOPBIA pealn3yeTcs B BEIYIIHX POCCHHCKIX YHHBEPCHUTETAX.

B aucrumnHe paccMaTpuBaIOTCS TEOPETHIECKHE OCHOBEI HHPOPMATHKN M HHPOPMAIIMOHHBIX TEXHOJIOTHH, TEXHOJIOTHH H
IIPOTpaMMHBIE CPE/ICTBA MOATOTOBKH TEKCTOBEIX IOKYMEHTOB, 00Pa0OTKH YHCIOBBIX JaHHBIX, paOOTHI C 0a3aMi TaHHBIX; SJIEMEHTHI
ANTOPUTMH3AIIH U IPOTPAMMHIPOBAHHS; CETEBBIEC TEXHOJIOTHHU; COIIMAIBHBIC U IIPABOBBIC ACHEKTHI HHPOPMATH3AIIH, BOIPOCH
nHPOPMAIIMOHHON 0€30MaCHOCTH.

Hean:

Henp u3ydenus aucruuinabl « MHpOpMaThKay — popMupoBanne 6a30BBIX KOMIIETCHIUI B cepe nHGopMaTHKu 1 HHOOPMAUOHHBIX
TEXHOJIOTUH, YHUBEPCABHBIX U MPEANPOPECCHOHATBHBIX KOMICTCHIIN, HEOOXOAUMBIX sl POPMHUPOBAHUS JIUIHOCTH
BBICOKOOOPa30BaHHOTO CIICIIHAIUCTA.

3agaun:

. cOpMHPOBATH y CTYCHTOB ITIOHMMaHNe 00 nH(OpMaIyy, ee IpeICTaBICHUH, CIoco0ax ee XpaHeHUs 1 00paboTKy;

. cpOpMHPOBATH y CTYJCHTOB ITIOHIMaHUE O METO/AX MPECTABICHIS 3HAHIH 1 MHTEINIEKTyJIbHBIX HH()OPMAIIMOHHBIX CHCTEMaX;
. cOpMHPOBATH y CTYJCHTOB IIPEACTaBICHNE 00 HHPOPMAITIOHHOM MOAEINPOBAHNHY;

. HAyYHUTh CTYICHTOB 3()(hEKTUBHO HCIIONB30BaTh HH(POPMAIMOHHBIE TEXHOJIOTHH B CBOCH NPodecCHOHATBbHOM NesTeIbHOCTH;

. TIO3HAKOMUTB CTYACHTOB C OCHOBAMH COBPEMEHHBIX HH(OPMAIIOHHBIX TEXHOJIOTHH, TCHICHITNSIMA HX Pa3BUTHUS,;

. TIO3HAKOMUTH CTYACHTOB C OCHOBHBIMH TEXHHYECKAMH, IPOTPAMMHBIMI METOAaMH U OPTaHU3AIIMOHHBIMI MEPaMH 3aIIUTHI
nHGOpMAIHHU TP paboTe ¢ HHPOPMAITMIOHHBIMU CHCTEMaMH;

7. IO3HAKOMHUTH CTYJICHTOB C 3aKOHOAATEILCTBOM O IIPAaBOBOM PETYJINPOBAHNH OTHOLICHUH B chepe 3amnThl HHPOPMAIHH 1
rocyapcTBeHHOH TaiiHbl B Poccuiickoit @enepanuu.
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KyabTyposorus

AHHOTALMA:

B coxepkaHMN TUCIUILTHHBI PACCMATPUBAIOTCA OCHOBHBIC KYJIBTYPHBIE SIBIICHHS U IIPOLECCH], OCHOBHBIE TEPMUHBI U TIApa UMbl
HayKHU, yMEHHUE BBICTPAHBATh CBA3b MEXAY KyJIbTYPOJIOTHEHN, C OTHOM CTOPOHBL, U (uiocodueil, Corronorneit, UCTopuei, ¢ apyroit
CTOPOHBI, SBJICHNUS (LIEHHOCTH, HOPMBI, aTTPAKTOPHI, KyJIbTypHbIE 00pa3Ibl WM NMATTEPHBI, KYJIbTYpPHbIE apXETHIIBI), KOTOPbIE
BUJIOU3MEHSISICh, IPUCYTCTBYIOT B )KU3HHU YeJIOBEKa, 00pa3ys ero KyJIbTypHOE T0Jie. DTO NO3BOJIAET 00YJaIOIIMMCS OCBOMTH OCHOBHBIC
KaTEroOpHH U UJIEH KyJIbTYPOJIOTHH KaK Hay4YHOH 00JacTH 3HaHUs

Heasn:

I/I3y‘I€HI/I€ JAUCHUITIMHBI HAIIPpaBJICHO Ha (bOpMPIpOBaHI/Ie Y CTYACHTOB HAYYHBIX HpCHCTaBHCHHﬁ 0 BaKHECHUIIINX aCIICKTax, HOHﬂTHﬁ,
MCTOJUK KYJIBbTYPOJIOTUH, CHOCO6CTByIOH_lee ITOHUMAaHHIO TJI00ATBHBIX U JIOKATBHBIX IpoueccCcoB MHpOBOﬁ KYJBbTYPbI

3agaun:

Pe3ynbraToM 0CBOCHMS JUCLUIUIMHEL SIBISETCA Pa3BUTUE YMEHUM U HABBIKOB, CBA3aHHBIX CO CTAHOBJIEHUEM U Pa3BUTUEM KYIbTYPBI,
0COOCHHOCTSIMH €€ U3yUCHHUS, C aHAIN30M KyJIbTYPHBIX ()OPM, IIPOIIECCOB U MPAKTUK B XOJI€ PEHICHNUS IPO(eCcCHOHATIBHBIX 3a1a4



MaremaTuka

AHHOTALMA:

ConepxaHue JUCIUIIMHBI OXBAThIBAET KPYT MpoOIIeM, CBSI3aHHBIX C OMHCAHHEM TeXHOJIOTHU OCBOEHHs 0a30BBIX MOHITUI U METOJIOB!
MaTeMaTU4ecKOro aHalIK3a, TMHEHOHM anreOpsl 1 aHATUTUYECKOM TeOMETPHH, TEOPHU BEPOATHOCTEH U MaTeMaTHUECKOH CTaTUCTUKU
— HEOOXOMMBIX I CHIONB30BaHMS B IPO(ECCHOHANBHOM AESTEIFHOCTH M0 YKa3aHHBIM HanpasieHusM. [IporpaMMoii AUCIUIIIHHBL
IPEyCMOTPEHBI CIIEAYIOIINE BUIBI KOHTPOJIS: BXOJHOH KOHTPOJIb B (hopME OJIaHOYHOTO TECTHPOBAHUSL, PYOEKHBII KOHTPOIIB B
(hopMe NPOBEPKH BHIMOIHEHUS JOMAIIHUX 33/IaHU, KOHTPOJIBHBIX PaboT, MHCEMEHHOTO TECTUPOBAHMS, IPOBEICHHUS KOJUIOKBUYMOB,
KOHTPOJISI CAMOCTOSITEIBHON PabOThI CTYJEHTOB B INCHbMEHHOMN MIIN YCTHOM (hopMe. ATTECTalUs 110 YCBOCHHUIO COACPKAHUS
JMCLIMIUIMHBI TIPOBOANTCS B (hOpME 3a4€TOB U 9k3aMeHOB. OO0Iast TpyZ0EeMKOCTb OCBOCHUS AUCUUILIMHBI COCTABIET 12 3a4eTHBIX
€VHHIL.

Educational-methodical package for the «Mathematics" discipline (for natural sciences bachelor degree) is designed for the educational
process. This set contains a detailed description of basic concepts and methods mastering technology: mathematical analysis, linear
algebra and analytic geometry, probability theory and mathematical statistics, required for use in professional activities in these areas.

Heasn:

CdopmupoBaTh MPeACTABICHUS O BAKHEUIINX TOHATHAX MATEMATHKU, MATEMATUHICCKUX MOJCIAX U MATEMaTHYCCKUX METO/IaX,
HCIIOJIb3YEMBIX ISl OIMCAHHS OKPYKAIOLIET0 MUPA.

CdopmupoBaTh KOMIIETSHIIMYA HEOOXOIUMBIE JIJISl KCITOJb30BaHHMS MATEMAaTHYECKOTO anmapara B mpo(ecCHOHANTBHOM NesITeTbHOCTH B
00JTaCTH €CTECTBEHHBIX HayK.

3agaum:

JI1st TOCTHXKEHUS TIOCTABIICHHBIX IeJIeH HEOOXO0JUMO PEIIHTh CIICAYIONIHNE 3aauu:

- popMupoBaHUE MOHUMAaHUS 3HAYUMOCTH MaTEMATHIECKON COCTABIIIONIEH B €CTECTBEHHOHAYYHOM 00pa3oBaHUM OakaiaBpa:

- (hopMHpOBaHHE TIPEICTABICHIS O POJIM M MECTE MATEMaTHKH B MUPOBOH KyIBTYpE;

- OBHAKOMIJICHHUEC C CI/ICTCMOI\/‘I HOHS[THﬁ, I/ICHOJIBSyeMI)IX JJIA OIIMCaHUA Ba)KHCI\/'IHH/IX MATEMATUYCCKUX MO,I[G.HCIZ U MAaTEeMAaTHUYCCKUX
MCTOJ OB, U UX B3AUMOCBA3BIO,

- OBHAKOMIJICHUEC C HpI/IMepaMI/I HpI/IMeHeHI/IH MATECMATUYCCKUX Moaeneﬁ " MCTOJZI0B,

- q)OpMI/IpOBaHI/Ie HABBIKOB 1 yMeHI/Iﬁ HUCIIOJIb30BaHUS MAaTEMATUUYCCKUX MOI[GJ'IGI?I U MaTEMAaTHYCCKUX MECTOJ0B.



OCHOBBI OMOJIOTHH U YKOJOTHH

AHHOTAIUA:

B aucrumnnnHe paccMaTpUBalOTCS OCHOBHBIE TEOPHUU OHONOTUH (KJIETOYHAs, XPOMOCOMHasl, ¥ HBOTIOLUOHHA), IPOLeCChl 0OMEeHa
BEIIIECTB, OHTOT€HE3a, HACIEACTBEHHOCTh U H3MEHUYUBOCTh,0CHOBBI SKOJIOTHYECKUX 3HAHUH (2yT3KOJIOTHUS, JEMAKOIOTHUS U
CHHAKOJIOTHs1), OMOJIOTMYECKOe Pa3HOOOpas3ye U ero 0XpaHa, IPOUCX0XK/ICHHIE YeJIOBEKa H COOTHOIIECHUE COLIMATIBLHOTO U
OMOJIOTHYECKOT0 B €r0 3BOJIOLMH. Ha mpakTH4ecKux 3aHATHAX CTYIECHTHI OyayT pa30Mparh CI0KHBIE BOIIPOCHI IO TAKMM TEMaM, Kak
IIPOUCXOXKIECHHE JKH3HU, ONOCHHTE3 OEJIKOB, pa3MHOKEHHE OPTaHU3MOB, OCHOBBI I'€HETHKH, SBOJIOLHS OPIraHMYECKOro MUpa U
Jpyrue.

Discipline aimed at creating general cultural competence and professional competencies graduate. In the discipline considers the basic
theory of biology (cell, chromosome, and evolutionary), metabolism, ontogeny, heredity and variation, basic of ecology, biological
diversity and its protection, human origins and the relationship of social and biological in its evolution.

Heasn:

Henpro YMK siBnsieTcst yKpeIUICHHE W PACIIUPEHUE 3HAHUH CTYACHTOB B 001aCTH OMOJIOTHU M AKOJIOTUHU. Y CTYICHTOB JIOJDKHBI OBITh
c(hOPMHPOBAHO LIEIIOCTHOE BOCTIPUATHE IPEAMETOB OHONOTUH U 3KOJIOTHH. CTYyIEHTHI JOJKHBI UMETh MPEICTABICHHUE O
3aKOHOMEPHOCTSX ()YHKIIMOHMPOBAHHUS M Pa3BUTHS KUBOW MaTepHH Ha BCEX YPOBHSX €€ OPraHU3aIiH, U MPEICTaBICHUE O
B3aMMO/ICHCTBUY XKUBBIX OPTAaHU3MOB CO CPEION UX OOUTAHUS.

3agaum:

. [loHMMaTh CyITHOCTE XU3HHU U POPMYIHPOBATh OCHOBHBIE CBOMCTBA KHBOW MaTepUu

. 3HaTh OCHOBHBIC YPOBHH OPTaHM3AINH KU3HH.

. ImeTs ipencTaBie st 0 MPOUCXOKICHUH U SBOJIIOINH JKU3HH Ha HaIleH IUIaHeTe.

. [TornMaTh MexaHU3MBI PYHKIIMOHUPOBAHUS KUBBIX OPTaHU3MOB U X TEHETHYECKUE OCHOBBI

. 3HaTh OCHOBHBIE TEOPHH ONOJIOTHI

. 3HaTh OCHOBBI ayTAKOJIOTHH, AEMAKOJIOTHH U CHHAIKOJIOTHH, IMETh IIPEACTaBIeHNE 0 OHochepe

. ImeTs ipencTaBiieHus: 0 OMOIOTHIECKOM pazHoo0pasuu U GOpMYITHPOBATE OCHOBHBIE MPOOIEMBI €r0 COXPaHECHUSI.
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IIpaBoBenenune

AHHOTALMA:

Jucrunnuza «IIpaBoBeneHune» MprU3BaHa CIOCOOCTBOBATh (DOPMHUPOBAHUIO PA3BUTOM B IPABOBOM OTHOIIEHUH JIMYHOCTH, UMEIOIIeH
NPaBOBBIE 3HAHUS, aJICKBaTHBIE MOTPEOHOCTIM Oy y1eil npodecCHOHANBHO NeSTeIbHOCTH, IPABOBbIE YCTAHOBKH, COOTBETCTBYIOIIHE
CTEINEHH CBOOOIbI NEHCTBUH, TPEAOCTABISIEMOI NPaBOBEIMA HOPMAMH, TMYHOCTH, TOTOBOH PEaM30BbIBATH CBOM NPaBa, BHIIOIHSATD
00513aHHOCTH U COJICHCTBOBATD IPYTHM B PEATM3aLMH HX NPaB.

IIpenogaBatens conecTBYET CTYAEHTaM B M3y4€HHHU KaK OOILIMX BOIIPOCOB TEOPUH FOCYAapCTBa U Npasa (MOHATHE TOCYAapCTBa,
cucTeMa IpaBa, pean3anys npasa), Tak 1 BOIPOCOB, BXOIIHX B chepy HEMOCPEeICTBEHHOTO IPAaBOBOT'0 PEryIMPOBaHUs OTpaciei
IPa’KAaHCKOT0, TPYIOBOT0, CEMEITHOTr0, )KUIIUIIHOT0, 9KOJIOIMYECKOr0, HATOT0BOT0, aIMHHUCTPATUBHOIO U YTOJIOBHOTO IIpaBa.
OcoOCHHOCTBIO JaHHOM ANCHUILIMHBI SABIISETCS CHOCO0 M3yUCHHUs BOIIPOCOB T10 TEOPHH TOCYAAPCTBA: BOIPOCHI O CTPYKTYpE U
MEXaHU3Me roCy1apcTBa, (PYHKIMAX TOCYAAPCTBA M €T0 MECTE B IIOJIMTHYECKOH CHCTEME 00IIeCTBa pacCMaTPUBAIOTCS Ha IpHUMeEpe
coBpeMeHHOro Poccuiickoro rocyaapcrsa.

[pennonaraercs COpPUEHTUPOBATH CTYJCHTOB B IIPOOIEMax MPaBOMOHUMAHHS, 03HAKOMHUTH ¢ Han0Ooee 3HAaYMMBIMU JOCTHXEHHAMH
IIPaBOBOI HAYKH, PACKPBITh IpaBOBbIe 0CHOBBI Poccuiickoi deaepanun, moMo4b OBIAJETh IOPUANIECKON TEPMUHOIOTHENH 1
TEXHUKOH TOJIKOBAHUSI HOPMAaTHUBHBIX aKTOB, Pa3BUTh KyJIbTYpPy IOpHIMUYECKOH aprymeHnTanuu. [TockonbKy npaBoBeieHE 3aHUMAETCS
pobeMaMu, JIEeXKAIIMHI Ha CTBIKE TEOPETHKO- H HCTOPUKO-IOPHIANIECKHX, a TAKXKE HHBIX TYMaHUTAPHBIX TUCLUIIINH; €€ yCBOCHUE
mpemnosaraeT OJIN3KOe 3HAKOMCTBO ¢ 0230BBIMH HOHATHAMHE OTPACIEBBIX IOPUINUECKUX HAYK.

ITpoxons o0ywueHwe, CTyICHTHI HE TOIBKO IPHOOPETAIOT 3HAHKUS 00 OCHOBAX MPABOBEJCHUS, HO IOJTyYalOT ONPEACICHHBIC HABBIKA
HCIIOJIB30BAHUS HOPMATHUBHBIX M MHBIX IIPABOBBIX aKTOB B CUTYAIHAX, KOTOPBIE TPEOYIOT 00parieHus K I0pUANISCKON A TeITHHOCTH.
[Momy4atoT HeOOXOIMMBIH MHHUMYM 3HAHHH TI0 CIICIYIOIINM TeMaM:

— TIpaBOBast KyJIbTYpa M MPAaBOBOE BOCITUTAHHE;

— Koncturymus PO, rocynapcTBenHas 1 00IIecTBEHHAS 3aIIATA [IPAB YEIOBEKa;

— IOCYJAapCTBEHHOE YCTPOUCTBO U IOIUTUYECKAs CUCTEMA;

— TIpaBa IOTpeOUTEN;

— TpaBO COOCTBEHHOCTH, IEPEXO/I IIPaBa COOCTBEHHOCTH;

— 00513aTeNILCTBEHHOE MPABO;

— CIETIKU U IOTOBOPHI;

— aBTOPCKOE U MaTEeHTHOE MPaBo;

— ceMeliHoe TIpaBo, IIpaBa peOeHKa;

— TPYJOBOW JJOTOBOP;

— COIMAJIEHOE MapTHEPCTBO U PelIeHHe TPYAOBBIX CIIOPOB;

— YroJIOBHAsl, aAMUHUCTPATUBHAS, AUCIMIUIMHAPHAS, TPaXKJAHCKO-NIPAaBOBasi U MaTepUallbHasi OTBETCTBEHHOCTH;

— JIMYHAas U UMYIIECTBEHHAs! OTBETCTBEHHOCTH;

— 9KOJIOTHYECKOE U 3€MENbHOE NPaBo;

— YTOJIOBHBI}, IPaXKJAHCKUI, apOUTpakHBIN U aIMHHUCTPATUBHBIH IpoLecc.

Hean:

dopmupoBaHUE Pa3BUTON B MTPABOBOM OTHOIIICHUY JTMYHOCTH, HMEIONIEH PaBOBBIC 3HAHMS, aJICKBaTHBIC MOTPEOHOCTAM Oy myteit
poheCCHOHALHON ACSATETBHOCTH, IIPABOBBIC YCTAHOBKH, COOTBETCTBYIOIIHNE CTSIICHHU CBOOOIBI ICHCTBHM, IPEIOCTABIIIEMOM
IIpaBOBBIMH HOPMaMH, TOTOBYIO P€AJIM30BATh B IIPABOMEPHOM MTOBECACHUHU CBOU IIpaBa, BBINTOJIHATH 065[33HHOCTI/I )5 COﬂeﬁCTBOBaTB
JpYTUM B peajn3alMu X IIpaB.

3apauu:

3agaun ocBoeHus kypca «lIpaBoBeneHHe» COCTOAT B:

— 3HAKOMCTBE ¢ 0a30BBIMH KaTETOPUSMH IOPUIUIECKOM HayKy;

— (hOpMHUPOBaHNY 3HAHUH CIIEIMATLHON IOPHMYECKON TEPMUHOJIOTHHU 1 6a30BBIX HOPMATHBHBIX MTOJIOKEHUH OT/ICIBHBIX OTpacien
IpaBa;

— BBIPAOOTKE YMEHMI HCIOIb30BaTh MEXaHNU3M peali3alliid HOPM U HOPMOTBOPUYECKOTO MPOLIECcCa;

— OBJI3JICHUM HaBbIKAMU PACIIO3HABATh Pa3/IMUHbIC BUJBI IPABOBBIX aKTOB, OPUEHTHPOBATHCA B CUCTEME 3aKOHOAATenbcTBAa PD

— N3Y4YEHHUHU OTPACJICBBIX HOPM, UMEIOIINX NPSAMOE OTHOIICHHUE K Oy/IyIel MpoQecCHOHaIbHON IEITeIbHOCTH 110 HallpaBJICHUIO
00y4eHHUs B By3e;

— (hOpMHUPOBAHNY YMEHUS UCTIOI30BATH MEXaHU3M Peau3allii HOPM 1 HOPMOTBOPUYECKOTO IIpoliecca.



Pycckuii A3bIK U J1eJ10Basi KOMMYHUKAIUS

AHHOTALMS:

Juctuminna «Pycckuil S3bIK U 1€710Basi KOMMYHHKAIHA» BXOIUT B 003aTEIbHYIO 4acTh 00pa30BaTeIbHOM MporpaMMBbl OakanaBpuaTta
WM CHeHaInTeTa TU00 B 4acTh MPOTrpamMMBbl, popMUpYyEMYIO yUaCTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUH. [lucnIUIHA HalleIeHa
Ha (opMHpOBaHKE Y CTYyICHTOB CIIOCOOHOCTH OCYILECTBIIATH ICIIOBYI0 KOMMYHHKAIIUIO HA PYCCKOM SI3bIKE B YCTHOM M TUCHMEHHOMN
¢dopmax. CoaeprkaHue AUCIUIUIMHEI BKIIOYACT yrITyOIeHHe 3HAHUH 0 HOpMax PYCCKOTO JIUTEPATYPHOTO A3bIKA M TCHACHIUIX €ro
(YHKIIMOHUPOBAHKS B HHGOPMAIIHOHHOM OOIIECTBE; H3Y4YCHHE CTHINCTHICCKUX OCOOCHHOCTEH aKaleMHUYCCKOM U ICIOBOM peyH,
JKaHPOBOTO MHOT000pa3usl HAyYHBIX U JCIOBBIX TEKCTOB; (POPMHUPOBAHKE Y CTYICHTOB MPAKTHYCCKUX HABBIKOB CO3IAHUS U
pelaKTHPOBAHMS TEKCTOB. JIMCIUILTHHA MPEIIIoNaracT COBEPIICHCTBOBAHNE Y 00YYaeMBbIX KaK S3BIKOBBIX, TAK U METAsI3bIKOBBIX
YMCHUH, BKIFOYAOIINX Pa3BUTHE JOTMIECKOTO M KPUTUIECKOT'O MBIIUICHHS, CIIOCOOHOCTH IPEIBUICTh U MPEOI0IICBATh
KOMMYHHKATUBHBIE 0apbephl B IPOPECCHOHATBHOM O0IIEHUH, ()OPMHPOBATH COOCTBEHHBIH CTHIIbL PEYEBOTO MOBEACHUS B
podecCHOHAIBHO 3HAYUMBIX KOMMYHUKATHBHBIX CHTYAIUIX.

B pesynbTare o0yyaromuiicss cMoxeT: 1) rpaMOTHO U apTyMEHTHPOBAHHO CTPOUTH YCTHYIO U MUCbMEHHYIO peub; 2) IPeACTaBIsATh
pe3yNbTaThl Y4eOHON M HayJIHO-UCCIIE0BATEILCKOM JACSITEIPHOCTH Ha MyOJUIHBIX MEPOIIPHATHAK; 3) BECTH MTOJIEMUKY U BBICTPAUBATh
COOCTBEHHYIO apryMEHTAINIO; 4) COCTABIIATH TOKYMEHTHI Pa3HbIX BUIOB; 5) y4acTBOBAaTh B POGECCHOHATBLHO 3HAYUMBIX (hopMax
KOPIIOPAaTUBHBIX KOMMYHHUKAIUH (MapKETUHTOBBIX, aHATUTHICCKUX, KOMMEPYECKHX, YIIPABICHICCKIX, KaIPOBBIX, POU3BOACTBEHHBIX
U ap.).

Hean:

Y4eOHO-MeTOANYECKH KOMILIEKC HAlleJIeH Ha KAaYeCTBEHHOE METOIMIECKOe OCHAIIIEHHE YU4eOHOTO MpoIecca U MPEACTaBIsIeT Co00i
CUCTEMY TUTAKTUYCCKUX CPEICTB 06y‘-IeHI/I$I 10 JUCIUIIJIMHE ((PyCCKI/Iﬁ SA3BIK U A€JI0BAsA KOMMYHUKANWA», CO31aBACMYIO IS TOJTHOM
peanu3anuy 00pa3oBaTeNbHBIX 33/1a4 U ()OPMHUPOBAHUS Y CTYJEHTOB OakajlaBpHaTa M CIELMAIUTETa KOMIIETEHIINH, TPEeAyCMOTPEHHBIX
(I)C[[epaJILHI)IM roCy1apCTBEHHBIM O6pa3OBaTeJ'H)HLIM CTaHJAapTOM BBICHICTO 06pa3013aH1/1>1. OCBOGHI/IG JUCHUIITIMHBI HAIIPAaBJICHO Ha
yrityOeHue 3HaHUi 0 PYCCKOM sI3BIKE KaK FOCYJapCTBEHHOM, a TaK)Ke Ha IMOBBIIICHHE YPOBHS KyJIbTYPhl pedn 00ydaeMbIX AT
petieHus npo)eCCHOHATBHBIX 3a/1a4.

3agauu:

BaxHeHMMH 3a1a4aMu TUCUUIUIAHGI ABISIOTCS: 1) yriny6ieHne 3HaHu# 0 cuctemMe U (DYHKIMOHUPOBAHHH PYCCKOTO JIMTEPATYPHOTO
sI3bIKA; 2) Pa3BUTHE PEUYEBOM KOMIICTEHTHOCTH; 3) BEIpaOOTKA NPEACTABICHUI O KAY4eCTBaX M KPUTEPHUAX XOPOIIEH peu B Pa3HBIX
KOMMYHHKATHBHBIX CUTYalHsX; 4) OCBOCHHE MMPABHJI HAYYHOTO H JETIOBOTO OOIICHHS B yCTHOW M MUChbMEHHOMN (opmax; 5) pazsurue
MacTepCcTBa IyOIMYHON pedn.



dusuka

AHHOTALMS:

ConepxaHue JUCIUILIMHBI OXBATHIBAET KPYT MPOOJIEM, CBSI3aHHBIX C (PU3MYCCKAMHE SBICHUSIMU 1 3aKOHOMEPHOCTSIMH IPUPOTBL.
IIporpaMmoii TUCIUILTHHBI IPEAYCMOTPEHBI CIISITYOIIHNE BUIbI KOHTPOJIS: BXOAHOW KOHTPOIb B (hOPME YCTHOTO OMpoca; pyOesKHBIH
KOHTPOJIb B (hopMe yCTHOTO OMpoca, MPOBEPKH BHIMOJHEHUS JOMAITHET0O 3aJaHHs, 3alUThI JJAOOPATOPHBIX PA0OT, MUCEMEHHOTO
TECTUPOBAHU, IPOBEICHUS KOJUIOKBUYMOB, KOHTPOJIISI CAMOCTOSTEIBHOU pabOThI CTYACHTOB B MUCEMEHHOM U YCTHOM (opme.
ATTecTanus Mo yCBOCHUIO CONEPKAHUS JUCIUILTHHBI IPOBOAUTCS B (JOPME KYyPCOBOTO SK3aMCHA.

The content of discipline covers a range of problems related to physical phenomena and the laws of nature. Discipline of program
provides the following types of controls: input controls in the form of oral questioning; current control in the form of oral questioning,
checking homework, the protection of laboratory work, written test, conducting workshops, monitoring students' independent work in
writing and orally. Validation by the assimilation of the content discipline takes the form of a course exam. The overall laboriousness
of discipline is 9 credits (324 hours). The program of discipline provides lectures (56 hours), practical (28 hours), laboratory (56
hours) training and 184 hours of independent student work.

Heasn:

Hens YMK B (hopMHPOBaHUH Y BBITYCKHHUKA CICTYFOLUIMX KOMITCTCHITHIA:

* YMETb COOTHOCHTH COJIEpKaHNe KOHKPETHBIX 3a]a4 ¢ OOIIMMHU 3aKOHaMH (pHU3NKH, 3()(PEKTUBHO IPHUMEHATH OOIIHE 3aKOHBI (PH3UKH
JUISL peLIeHHs] KOHKPETHBIX 3aJa4 B 00;1aCTH (PU3UKK ¥ Ha MEXIUCIUIUIMHAPHBIX TPAaHAIAX GU3HUKHU C IPyTHMH 00JIacTsIMU 3HAHHUI,
* 3HaTh OCHOBHbBIC (DM3MYECKHE SIBJICHHS, METOJIbI MX HAOIIOICHUS U SKCIIEPUMEHTAILHOTO HCCIIEJOBaHUS;

* YMETB I10JIb30BaThCS OCHOBHBIMH (DPM3NYECKUMH NPHOOpaMH;

* 3HaTh OCHOBHBIE METO/IBI TOYHOTO U3MEPEHHMs (PU3HUECKUX BEIUYNH;

* yMeTb 00pabaThIBaTh U aHAJTM3UPOBATH PE3YIIBTATHI SKCIIEPUMEHTA;

* IPHOOPECTH HABBIKH AKCIIEPHIMEHTAIBHON PaOOThI, 3HATH OCHOBHBIE IPUHIUITEI aBTOMAaTH3alNH (PH3HIECKOTO SKCIICPHMEHTa;

* yMETh IPaMOTHO BBIPaKaTh CBOU MBICIIH;

* 3HaTh MAaTEMAaTHYECKHE MOJIEIN NPOCTHIX (PU3MUCCKHUX SBICHHH;

* IPHOOPECTH HABBIKH IO UCIIOIb30BAHUIO CTIPABOYHON JIUTEPATYPBHI.

3apaun:

U3JI0KUTH CTYACHTY OCHOBHbIEC IPHUHIUIIBI M 3aKOHBI (DM3UKH U HX MAaTEMaTHIeCKOE BBIPAXKEHHE;

* 03HAKOMHTH C OCHOBHBIMH (PU3NYECKUMH SBICHUSAMH, METOJaMH X HAOIIOACHHS U SKCIEPIMEHTAIBHOTO HCCIEI0OBaHHUS, C
MeToaMH 00pabOTKH U aHAN3a PE3yJIbTaTOB HKCIIEPUMEHTA, C OCHOBHBIMU (hH3HMUECKUMU IIPUOOPaMH, C IPOCTEHIITIMU METOAAMHU
UCIIOJIb30BAHUS KOMIIBIOTEpA Uit 00pabOTKU pe3yabTaTOB SKCIEPHUMEHTA;

* c(hopMHPOBATh y CTyI€HTA HaBBIKH AKCIIEPUMEHTAIBHOI paboTHI, 03HAKOMUTE €T'0 C OCHOBHBIMH IIPUHIMIIAMH aBTOMATH3aLlUU
(u3MUECcKOro SKCIEePUMEHTa, HayIUTh IPABUIBHO BRIPAXKATh (PU3UUECKUE UIEH;

* 00y4nTb CTY/JICHTA KOMIUIEKCHOMY MOAXO/y B HCIIOJIb30BaHUHM OCHOBHBIX 3aKOHOB (PU3MKH C APYTUMHU 3aKOHAMHU
€CTECTBEHHOHAYYHBIX AUCLUHUIUIMH B CBOEH NPOQECCHOHATBHON JIEITeIbHOCTH, IPUMEHITh METOIbl MAaTEMAaTHYECKOT0 aHAIN3a U
MOJIEIINPOBAHHS, TEOPETUUECKOTO M SKCIEPUMEHTAIBHOTO NCCIIECI0BAHMS.



BBenenne B cieninajabHOCTh

AHHOTALMA:

Jucuunnuza "BBeneHue B CrielMabHOCTD" MTpeAHa3HAuCHA JUIsl CTYACHTOB HanpaBieHuss XuMus, Qu3uka 1 MeXxaHHKa MaTepHUalioB U
BKJTFOUAeT B ce0sl 3HAKOMCTBO C OCHOBHBIMU MOHATHAMH, TEPMUHAMH U METOAAMH, HCIIOIb3YEMBIMH B 3TON CIIEIIMATbHOCTH.

Kpome Toro, Kypc 3HAKOMHT CTYJICHTOB €O crieiudukoii padoTsl kadeaps! pusndeckoit xumun [II'HNY, koTopas BKItodaeT B ce0st
paboThI IO KOPPO3MOHHOMY MOHHTOPHHTY, SJIEKTPOXUMHUYECKOMY OCKACHHIO METAIJIOB, BEICHUE TEXHOJIOTHYECKUX pa3paboToK
MOTy4€HHs OKCUIUPOBAHHBIX TOBEPXHOCTEN BEHTHIIBHBIX METAILIOB.

Heasn:

[NoBbImenne ypoBHS 3HaHUI B 00J1aCTH PU3MIECKOH XUMHH U AIEKTPOXUMHAH. [IoMOYb TOHATH 3HAUEHHE 3TUX 3HAHUH U UX
IIpUMEHEHHE B pealbHOM )KHU3HH, a TAaKXKe ONPEACTUT CBOH IpodecCHOHANBHEBIH ITyTh M HAIIpaBlICHUE Pa3BUTHS B OyAyIIeM.

3anaun:

1. ITo3HaKOMUTE CTYICHTOB CO CIEIU(PHUKOI pabOTHI B 001acTH (HU3MUECKOI XUMHUH U 3JIEKTPOXUMHH, PACKPBITh NX IPAKTHICCKYIO
3HAYUMOCTb JJIS1 HAPOJTHOTO X03AHCTBa

2. OnpenenuTs NpodecCHOHAIBHOE HATPABJICHUE U ITyTh Pa3BUTHA CTYJCHTOB B JAHHOH 00JacTH 3HAHUMA.



BrbicokoMoseKyJIsipHbIE COeTHHEHHS

AHHOTALMA:

Xumus BBICOKOMOJIEKYIISIPHBIX COeAMHEHNUIT ITpeicTaBIIsseT co00lt 0coObli pasaen xuMudeckoit Hayku. OObeKTaMU HCCIIe0BaHUs
XMMHU IOJIMMEPOB SBJISIOTCS MAKPOMOJIEKYJIBI CHHTETUYECKOIO U IIPUPOJHOIO IIPOUCXO0KACHUS, COCTOSILUE U3 IIOBTOPSIIOIIUXCS
MOHOMEPHBIX 3B€HBEB WJIM MOJIEKYJIIPHBIX TPYIITHPOBOK. Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COSIMHEHUI pa3pabaThIBalOTCs
MHOTOUHUCIICHHBIE MaTepHUabl, 6€3 KOTOPBIX HEBO3MOXKHO NPEICTaBUTh XKU3Hb COBPEMEHHOTO YEIIOBEKA.

B xypce «BbicOKOMOMNIEKyISIpHBIE COSMHEHUS» PACCMATPHUBAIOTCS TAKKE PA3JIeibl, KAk HOMEHKJIATypa U KIacCH(pHKAIHS
BBICOKOMOJIEKYJISIPHBIX COSIMHEHHMI, METO/IbI CHHTE3a U XMMHUYECKUE IPEBPALIEHHS TOJIMMEPOB, 00CYKIAI0TCSI OCOOCHHOCTH
MOJIEKYJIIPHOTO CTPOCHHUS [TOJIMMEPOB, XMMUYECKHE CBOWCTBA KPUCTAIMYECKUX U aMOP(QHBIX ITOJIUMEPOB, O0JIbIIOE BHUMaHHE
yAenseTcs TEpMOANHAMUKE U CBOMCTBAM PacTBOPOB BHICOKOMOJIEKYJIISIPHBIX COEIMHEHUH U MOIUIIEKTPOIUTAM, a TAKKeE
IIPOJIEMOHCTPUPOBAHEI 00JIACTH IPUMEHEHHUS BaXKHEHUIIINX ITOJIMMEPOB.

OCcoOEHHOCTBIO TPOrpaMMBI SABJIAETCs (yHIAMEHTAIBHBIN XapakTep ee CoJlep)KaHusl, HeOOXOAUMBIH 1711 (POPMHUPOBAHUS Y CTYICHTOB
COBPEMEHHBIX MPE/ICTABICHNH O TIOJIMMEPHOM COCTOSIHHHM Kak 0c000# (hopMe CyIeCTBOBaHMUS BEIIECTBA, B OCHOBHBIX XUMHYECKUX U
(M3UIECKUX MPOSBICHNAX KaYECTBEHHO OTIIMYHOM OT HU3KOMOJIEKYIIIPHBIX BEIIECTB.

B npomnecce 00yueHust IpeycCMOTPEHbI ayANTOPHBIC 3aHATHS B BUJIE JIEKIHH, Ta00paTOPHBIX padoT, a TakKe CaMOCTOSTENbHAs
paboTa ctyneHToB. TeopeTnieckue 3HaHNS, HOIydEHHbIE CTYAEHTaMH IIPH MPOCIYIINBAHUN JIEKIIHOHHOTO Kypca, 3aKPEILIIOTCS
MPHOOPETEHNEM MIPAKTHIECKUX HABBIKOB PAOOTHI C ONMMEpaMHt Ha JJa00PaTOPHBIX paboTax, KOTOPBIE IPOBOSTCS IO OCHOBHBIM
paszenam Kypca.

[upoxwuii 0xBaT MaTepHaia, HapIIy ¢ QyHIAMEHTATBHOCTHIO JEKINH U MPAKTHIECKUMH HaBBIKAMH, TTOYICHHBIME U3 JJAO0PaTOPHBIX
paboT, mo3BoIAT chOpMHIPOBATH MOTHYIO U SICHYIO KapTHUHY O (pr3ndeckoi Iprpose U 0COOEHHOCTSAX MOTMMEPHOTO COCTOSTHHUS
BEIIIECTBA.

Heasn:

HonyquI/[e HGO6XOHI/IMI)IX TCOPETUICCKUX 3HAHUU U MPAKTUYICCKUX HABBIKOB O METOJIaX CUHTE3a, MOHI/I(I)I/IKaI_[I/II/I, HUCCJIeJ0BAaHUU
(U3UKO-XUMHYIECKUX CBOMCTB U CTPYKTYPHI TIOJIMMEPOB AT PELICHUs MPOQEeCCHOHATIBHBIX 3a/1au B Pa3IMUHBIX 00JIaCTAX
npodecCHOHaTbHOM U HAYYHOH ACATCIBHOCTH, a TAKXKE IS JATbHEHIIEro caMooOpa3oBaHusL.

3agaun:

- chopMHPOBATH MPEICTABICHHUSI O HOMEHKIIATYpe U KIacCU(BHUKAIMU MTOJTUMEPOB;

- cOpMHPOBATH YMEHHUS U HABBIKH 10 METO[aM MOIYYEHHUS U MPEBPAIICHHUS [TOIUMEPOB;

- CIIOCOOCTBOBATH OCBOCHUIO 3HAHHI O CTPYKTYPE M OCHOBHBIX (DU3HYECKUX CBOMCTBAX IOJIMMEPHBIX TEI,
- TPOJEMOHCTPHUPOBATEH 3aKOHOMEPHOCTH ITOBEICHUS MAKPOMOJIEKYJI B PACTBOPAX.

TpeGoBaHUA K YPOBHIO OCBOCHHS COAEPKAHUA:

Hpel[IHeCTByIOIHI/IMI/I KypcaMu, Ha KOTOPBIX HEMMOCPEACTBCHHO 6a3npyeTc51 JHUCHHMIIIIMHA «BI)ICOKOMOHGKyHﬂpHI)Ie COCOUHCHUA,
SABJISIIOTCA: OpraHn4I€CKasd, HEOpraHn4deckas, (I)I/IBI/I‘IGCKaSI XHUMUs, (1)1/131/1[(3, 1 MaTCMaTHKa.



I/IHCprMeHTaJIbHLle METOAbI AaHAJIN3A

AHHOTALMA:

CoBpeMeHHBIE TpeOOBaHUA K OBICTPOMY U TOUHOMY OIPEAEIEHHIO COCTaBa HCXOAHOTO CBIPBS, MOIy(habpUKaTOB  TOTOBOH
IPOIYKIUU MOTYT OBITH YAOBIETBOPEHBI IIPU HCIIOIb30BAaHUN HHCTPYMEHTANBHBIX METOI0B aHATIH3A.

[MpenmeToM n3ydeHus: TUCLIUIUINHEI SBJISETCS OBJIAJCHHE TEOPUEH 1 IPAKTUKOH METOJ0OB KOJIMYECTBEHHOTO (PM3NKO-XUMHUUECKOTO
aHanmu3a. JlJaHHas TUCLUIUIMHA pacCMaTpUBAeT TEOPETUUECKHE OCHOBBI M BO3MOXKHOCTH UCIOJIb30BAHUS HHCTPYMEHTAIIBHBIX METOJ0B
aHanu3a (CIeKTPAIbHBIX M 3JIEKTPOXUMHYECKHX ), TPUHIHUIIEI IOATOTOBKU M IIPOBEICHUS (PH3HKO-XUMUYECKHX IKCIIEPHMEHTOB,
00pabOTKH UX PE3yJIbTATOB.

W3yvaemblii Kypc 6a3upyeTcs Ha 3HaHHAX ¥ YMEHUSIX, IIOJIyYEHHBIX CTYJICHTaMH B IIPOLIECCE U3YyUEHUS CIIEYIOINX TUCLMIUIMHAX !
¢du3rKa, MaTeMaTHKa, COBpEMEHHAs aHAIUTHYECKAsT XHMMHUSL.

B cooTBeTcTBUM ¢ IpOrpaMMoOi KasKAbIi CTyAEHT AOJIKEH U3Y4YUTh TEOPETHUECKHE OCHOBBI. TaKk)ke BECbMa BaXKHA CAMOCTOSITEIbHAs
paboTa ¢ y4eOHOH, CIPaBOYHON M JIOTIOIHUTEIILHOM JInTepaTypoii. [IporpamMMoii mpeaycMOTpeHO BBIIOJIHEHHE IPAKTHYECKUX U
71a00PaTOPHBIX PAdOT, YTO MO3BOJIMT CTYACHTY IIy0oke OBIIaJETh METOJOJIOTHEH (PH3UKO-XUMHUYECKOTO aHaJIN3a, ClI0c000B 00paboTKH
pE3yIbTaTOB aHAIN3a U MCIOIb30BaTh NOTy4YEHHbIE 3HAHNA U YMEHHS IIPH aHAIM3€ OPTraHMYECKUX U HEOPTaHUYECKUX COEANHEHUH B
Pa3IHYHBIX MO NMPUpPOJe 0OBEKTaX aHAIH3A.

Hean:

Lenbro n3ydeHus: AuCIUILTUHBL "VHCTpyMEHTAIbHBIE METO/IBI aHAIH3a" SIBIISIETCS] OCBOCHUE TEOPETHUECKOW 0a3bl, MPUHIIMUIIOB,
METO/IOJIOTHH HEKOTOPBIX ITMPOKO HCIIOIB3yEMBIMI METOI0B KOJIMYECTBEHHOTO (PU3NKO-XMMHUECKOTO aHAIN3a; TOJyIeHNUe
nHGOpMAIHHU 0 crtoco0ax MOATOTOBKH H3y4aeMOTo 00beKTa K aHAIN3Y; CIIoco0ax MHTEPIPETANH OITyICHHbBIX Pe3yIbTaToB,;
(opMHpOBaHNE [IEIOCTHOTO MPECTABICHHS O BO3MOKHOCTSIX HCIONB30BaHNSA (PU3UKO-XUMHUYECKIX METOIOB aHAIIN3A,;
(opMHpoBaHNE HABBIKOB Pa0OTHI C COBPEMEHHBIM aHATUTHYCCKUM 000y IOBAaHHEM.

3agauu:

3amauy AUCLUTUIAHEL:

1. chopMUpOBATh YETKUE MPEACTABICHUS O COBPEMEHHOM COCTOSHUHU PAa3BUTUS HHCTPYMEHTAIBHBIX METO/IOB aHAITU3A,
TEOPETUYECKMX OCHOBAX M CIIOCO0aX 00pabOTKK pe3yIbTaTOB aHaJIn3a;

2. 03HAKOMUTH C KJIacCH(UKAIMEH HHCTPYMEHTAIBHBIX METOIOB aHAIIN3a,;

3. M3y4UTH 0COOEHHOCTH (PU3UKO-XMMHYECKHI SBICHHUH, JIEKAIMX B OCHOBE CIIEKTPAILHBIX U 2JIEKTPOXUMHYECKUX METOJIOB aHAJIN3a;
4. copMHUPOBATH HABBIKK IPAKTHYECKOM PaOOTHI B XUMHUECKOM J1ab0paToOpyH IIPH UCIIOJIb30BAHUH aHATUTHIECKOrO 000y 10BaAHHS
UTSl HHCTPYMEHTAJIBHBIX METO/IOB aHAIN3a;

5. M3YYHTH CIIOCOOBI OMpeIe/ICHHS KOHIICHTPAIMS KOMIIOHEHTOB.

TpeGoBaHUA K YPOBHIO OCBOCHHS COAEPKAHUA:

Jlo Havaa u3y4eHus TUCIUILTNHBI CTYIEHT TOJDKEH
3HATD:

-CBOMCTBA XUMHYECKUX COCIUHEHN;

-CTIOCOOBI BBIPKEHHSI KOHIICHTPAIIUU PaCTBOPOB;

- HEOPraHWYECKHEe U OPTaHMYECKUE PEarcHTHI;

- DJIEKTPUYECKUE U ONTUYECKHE CBOMCTBA MaTEPHUAJIOB;
- CI0cO0BI 0TOOPA U MOATOTOBKH P00 K aHAIU3Y;

- XUMHUYECKUE METO bl aHATH3A.

YMETh:

- IMCaTh YpaBHEHHs] XUMUYECKUX PEaKLIni;

- paccUMTHIBaTh MOJISIPHBIE, IPOLIEHTHBIE KOHLIEHTPALUH;
- IPOBOJUTH MOATOTOBKY MPOOBI K aHATU3Y.



Koanongnasa xumus

AHHOTALMS:

Konmouanast Xumus, SIBISFOIIASCS TI0 CBOEMY COJEPKAHUIO (PU3UKO-XUMHUEH JUCTIEPCHBIX CHCTEM, 3aBEepIIaeT UK
00LIeXUMUUECKUX JUCUUIUINH. Kypc KOTouIHONH XUMUH JaeT YeTKOe MPEACTABICHUE O TEOPETHUECKUX U IKCTIEPUMEHTAIbHBIX
OCHOBAX 3TO# HaYKH, BBIJIEIASA €€ 0COOYIO POJIb KaK MEKAUCIUIUIMHAPHON, CHHTE3UPYIOIICH 3HAHHS U3 CMEKHBIX Pa3NeiioB (DU3UKH,
XUMHUHU, Ononoruy. @yHAaMEHTATBHBIM HPEACTABICHUEM KOJUIOMIHOW XUMUU SIBISETCS MOHATHE O JUCIIEPCHOCTH -
MHUKpPOTETePOreHHOCTH KaK YHUBEPCAILHOM COCTOSIHHH BEILIECTBA BO BCEX MPUPOIHBIX 00beKTaX. BbICOKas pa3BUTOCTh MeK(a3HBIX
MMOBEPXHOCTEH OMpeneNseT pa3aInyHbIc CBOHCTBA AUCIIEPCHBIX CHCTEM U MPOTEKAIOIKME B HUX Mpolecchl. Ocoboe MecTo 3aHUMAaeT
a7copOLus - CaMOMPOHU3BOIEHOE KOHIICHTPUPOBAHHIE OBEPXHOCTHO-aKTUBHBIX KOMIIOHEHTOB Ha MeX(a3HBIX TPAHHUIIAX, MCHSIOIICE
HX XMMHYECKYIO IPUPOY U IMO3BOJIAIOLIEE YIPABISATH IPOLIECCAMH B IPUPOJIHBIX U TEXHOJOTMUECKUX JUCIIEPCHBIX CHCTEMaX.
[upora KoHIENIHA, 00BEKTOB, IPOOIIEM U METOJJOB KOJUTOUAHOW XUMHH O0YCIIOBIIMBACT €€ YIACTHE B PA3BUTHH APYTHX XHMHUICCKIX
HayK, a TaKk)ke OMOJIOTHH, T€OJIOTHH, METULIMHBI.

W3yueHne MUCIUILTHHEI CIIOCOOCTBYET (DOPMHUPOBAHHIO ¥ CTAHOBIICHUIO BBICOKO-KBATH()HUIIMPOBAHHBIX CIICIUAIUCTOB B Pa3THYHBIX
00J7aCTSAX MPOMBIIUICHHOCTH, 0018 TAI0NIMX XUMHYECKAM MBIIIJICHHEM, CITOCOOHBIX peliaTh Kak MEKTUCIIHIDIMHAPHBIC, TaK U
MaTepHAIOBETUSCKIE 33]1a9H, a TAKXKE 33]]a4d B O0JIACTH CO3/IaHUS HOBBIX MaTEPHAJIOB (KEpaMUKH, COPOCHTOB, KaTAJIM3aTOPOB U
JIp.), OCHOBHBIC CBOWCTBA KOTOPBIX 3aBUCST OT JUCIICPCHOCTH, IIPUPOJIBI TOBEPXHOCTH 1 3aKOHOMEPHOCTEH CTPYKTYpOOOpa3OBaHHS.

- Colloidal Chemistry (CC), which by their content of physical and chemistry of disperse systems, completing the cycle
obschehimicheskih disciplines. Course of Colloid Chemistry provides a clear understanding of the theoretical and experimental
foundations of the science, highlighting its special role as an interdisciplinary, synthesizing knowledge from related fields of physics,
chemistry and biology. The fundamental representation of CC is the concept of dispersion - microheterogeneity as a universal state of
matter in all natural objects. The high maturity of interphase surfaces defines various properties of disperse systems and processes
occurring in them. Adsorption occupies a special place - the spontaneous concentration of surface-active components at the interfaces,
which changes their chemical nature and allows you to manage processes in natural and technological disperse systems.

Breadth of concepts, objects, issues and methods of colloid chemistry makes its participation in the development of other chemical
sciences, as well as biology, geology, and medicine. Thus, colloid chemistry is a basic discipline, which determines the formation of
highly-skilled professionals in various industries.

Colloidal Chemistry is also a theoretical basis for obtaining new materials with desired properties (ceramics, adsorbents, catalysts,
etc.), the basic properties of which depend on particle size, nature and patterns of surface pattern formation.

0

cDO}’)MI/IpOBaHI/Ie Y CTYACHTOB 3HaHI/II71, yMeHI/Iﬁ 1 HaBBIKOB, MMO3BOJIAIOMINX MTPOTrHO3UPOBATE ONITUYCCKUC, MOJICKYJIAPHO-KMHETUYCCKUC,
a7IcCOpOIIMOHHBIE, dJIEKTPUIECKHE, CTPYKTYPHO-MEXaHUIEeCKHE CBOMCTBA TUCTIEPCHBIX MATEPUAIIOB, & TAKXKE YIIPABISATH STUMH
CBOMCTBaMu B COBpPEMEHHBIX TEXHOJIOTHUAX.

3agauu:

- PACKPBITh POJIb AUCTIEPCHOCTH M MOBEPXHOCTHBIX SIBJICHHI B KOJUIOUIHBIX CHCTEMAX, CPOPMYIIUPOBATH OCHOBHBIE 33/1a4d TOM
001aCTH XUMHYECKOM HAyKH, OIUCATh OCHOBHBIC Pa3JICiibl U IOHATHS;

- PaCCMOTPETH OCHOBHBIE SKCIIEPUMEHTAIBHBIE 3aKOHOMEPHOCTH, HA0JIIOIAI0IINECS B IUCIIEPCHBIX CHCTEMaX, IIPHUHIIUIIBI
TEPMOIUHAMHUYECKOT0 PACCMOTPEHUSI TOBEPXHOCTHBIX SIBJICHHI B MaJIbIX 00BEKTAX, CYIHOCTh U MATEMATHIECKOE BhIPAKEHHE
OCHOBHBIX YPaBHEHHH, OMMCHIBAIOIINX aJICOPOIIMOHHbIC SBICHUS;

- PaCCMOTPETh OCHOBHBIE METO/IbI SKCIIEPUMEHTAILHOIO M TEOPETHYECKOTO UCCIENOBAHMS (PH3MKO-XMMUIECKUX, OITHIECKUX,
PEOJIOTHYECKMX CBOMCTB JUCIIEPCHBIX CHCTEM, HCIIOIb30BAaHUE STHX CBOWCTB B COBPEMEHHBIX TEXHOJIOTHAX;

- IPOAHAIN3UPOBATH OCHOBHBIE IPUHIIAIIBI MOJIEIMPOBAHUS SIBJICHUH, IPOTEKAIOIINX B JUCIICPCHBIX CHCTEMaX, IMPEACKa3aTh CIIocoObI
VIpaBIICHHUS STUMH SBICHUSIMH.



Kpucramioxumus

AHHOTALMS:

B pe3ynbTare uzyueHus AUCHUTUTHHBI « KPUCTAIIOXUMUS» Y CTYACHTOB (POPMHUPYETCsI MPO(eCCHOHATbHbBIC HAyYHO-
HCCIIe10BaTEeNbCKIE HABBIKHU 110 UCIIOJIb30BAHUIO COBPEMEHHBIX KPUCTAITIOXUMUYECKUX 3HAHUM U CTPYKTYPHOI'O CTHJISI MBILUIEHHUS 32
CYET TEOPETUUECKOT0 U MPAKTUYECKOTO YCBOCHHUSL:

1) cuMMeTpHifHOTrO anmnapaTa OINMCaHUs MOJIEKYJI, KPUCTAUIOB U KPUCTAIIIMUECKUX CTPYKTYD;

2) BOIPOCOB, CBSA3aHHBIX C SKCIIEPUMEHTAIBHBIM OIPEaeIEHUEM KPUCTATUINYECKUX CTPYKTYP;

3) ocHOB 0011IeH, OUCATENFHON W IPUKIATHON KPUCTATIIOXHUMUH;

4) CTPYKTYPHBIX OCOOCHHOCTEH Pa3UYHBIX KJIACCOB XUMHYCCKAX COCAMHCHUN U BBITCKAIOUINX U3 HUX (PU3UKO-XMMHUUCCKUX CBOWCTE;
5) CTPYKTYPHOTO TOAX0/a K (PU3UKO-XHMUICCKUM SBICHHSIM.

B pesynbTare n3ydeHHs AUCIHIUIAHBI CTYICHT:

[Momy4aeT mpeAcTaBiIcHUE O KPUCTALTHYECKOM CTPOCHHH TBEPIBIX TEIl, OCHOBHBIX THUIIAX CTPYKTYP TBEPIBIX TEI, CBA3ZBI0 MEXKIY
TUTIOM XHUMHYECKO! CBSI3M M HanboJiee XapaKTepHOM THIIE KPUCTAJUTMIECKOTO CTPOCHHUS BEIIECTBA, 00 OIEpaIlisiX CHMMETPHUH,
AIIEMEHTaX CHMMETPHUH MHOTOTPaHHHUKOB, TPOCTEHINNX CTPYKTYPHBIX THITaX: THIT MEJH, THII BOIb(paMa, THIT MATHAS, THIT aIMasa,
MIPOCTEHINTNX CTPYKTypax coenuHennii: AB, A2B, AB2, moHsaTusx: n3oMophu3M, ToTUMOpHU3M, TIOTHTHIIHS.

Y4uTCs CHCTEMaTH3UPOBATh MPEACTABICHUS O CTPYKTYpEe MaTepHala, BEIBIATE H HHTEPIPETHPOBATh 3aKOHOMEPHOCTH, TIPHCYIITHE
CTPOCHHIO KPHCTAJUIMIECKUX BEIIECTB, YCTAHABIMBATE 3aBUCUMOCTH (PH3NIECKUX M XHMHUIECKIX CBOMCTB OT CTPYKTYPHI.
MIPHOOPECTH HABBIKH OTIPENEIICHUS XapaKTEPHBIX JIEMEHTOB CHMMETPHN KPUCTAILTMYECKUX MHOTOTPaHHUKOB, IPOCTEUIIINX PAaCUETOB
KPUCTAJUIMIECKOTO CTPOCHUS: TIpeJiesia yCTOMUNBOCTH CTPYKTYD, ONpeesieHus 0a3nca CTPYKTYPBI.

[IprobOpeTaeT ONMBIT aHATTN3a ¥ HHTEPIPETAIIMH KPUCTATUTHIECKOTO CTPOSHHS TBEPIBIX TEIl.

Heasn:

Lens aucunmniuns! "Kpucrammoxumus" - GopMupoBaHue MOHATUIHOTO anmapara GpyHIaMeHTaIbHBIX TOHATHH, TIPECTaBICHHH,
UCTIONIb3YEMBIX [IPU OMHCAHUK CTPYKTYPhI XMMHUUECKUX COeTUHEHHH; PACKPBITHE POJIM CUMMETPUHU U TPEXMEPHOI NEPHOAUTHOCTH
IIPY ONUCAHHUU CTPYKTYPBI BELIECTB; pACCMOTPEHHE OCHOBHBIX METOIOB ONPEJIEICHUS M KOIMYECTBEHHOTO OIIMCAHHS CTPYKTYPBI
KPHCTAJIIOB.

3agaun:

3amaun aucuuruuHel "Kpucramioxumus':

PACKpPBITh POIb CHMMETPUH U TPEXMEPHOH MEPHOAMIHOCTH MPH OMIMCAHUHN CTPYKTYPHI BEIIECTB;
PaccMOTPETh OCHOBHBIC METOBI OMPEICIICHHUS H KOJIMISCTBEHHOTO ONMMCAHHS CTPYKTYPHI KPHCTAIIOB;
Pa3bACHHUTD CYTh PYHIAMEHTATLHBIX MIOHATHH U MPEICTABICHUI KPUCTAIUIOXUMUH.



MarepuaJibl - IpolLIOe, HACTOsIIIEE U OyaylIee

AHHOTALMA:

Hayxka o matepuanax (Materials Science) — 9T0 coBpeMeHHasi MeXANCUUILIMHAPHAS 00J1aCTh 3HAHUI O TIOJIyYeHHH M CBOMCTBaX
BEILIECTB, 00J1aJAI0INX MPAKTHYECKUMH BaXKHBIMU (PU3NUECKUMH, XUMHYECKUMHU W OGHOJIOTHYECKMMH CBOMCTBaMH, KOTOpast
BKJIIOYAET B ce0s pyHIaMEHTAIbHbIE 3HAHUS 110 XMMUH, (PU3HMKe, MaTEeMaTHKE U MEXaHUKE, OMOJIOTUH M MEULIMHE, a TaKKe
OoraTeHIuii ONbIT UX UCHOIb30BaHUS B KOHKPETHBIX MPAKTUYECKUX CUTyalusX. C HCTOPHUECKOIl TOUKH 3peHUs pa3BUTUE U YCIEXH
00ILIECTBEHHOT'O CTPOSI HEPa3PhIBHO CBSA3aHbI C BO3MOKHOCTSIMU JIFOJIEH IIPOM3BOUTE U IlepepadaThiBaTh MaTepHUaIIbI UL
YJOBJICTBOPEHUS CYILECTBYIOIIMX MOTpeOHOCTeH. PaHHNE IMBUIIM3ALMHN JJayKe OIIPEISIISUTICH 110 Ha3BaHHUAM MaTepHaoB, KOTOPbIE
JIFOAU HAay4YHIINCh UCIIONIb30BaTh — KaMeHHsIH Bek, BpoH30BbIif Bek, XKene3Hslil Bek.

Ha paHHUX 3Tanax 4e1oBe4ecKOoro CyIIeCTBOBAHMS JIFOJH UCIIONB30BaIN KpaifHe OrpaHMYEHHOE YHCII0 MaTepraloB. JT1o ObuIH,
€CTECTBEHHO, MaTepHabl, UMEIOLINECS B IPUPOJIE — KaMHHU, JEPEBO, INIMHA, IIKYPHI )KUBOTHBIX U T. II. CO BpeMeHeM IIIoau
Hay4YMIHCh IPOU3BOUTH MaTEPHAIBL, 10 CBOMCTBAM MTPEBOCXOAAIINE IPUPOAHBIC MPOAYKTHL. DTO OBIIM TaKHUEe HOBbIE MaTEPHAIIBI, KAK
KepaMHKa 1 pa3iIMyHble MeTalIbl. B nanpHeiiem 06110 0OHAPYKEHO, YTO CBOHCTBA MaTePHAIOB MOTYT BUIOM3MEHATHCS B
pe3yibTaTe TepMHYECKOi 00paOOTKH WM JOOaBICHUS K HUM PAa3IHIHBIX CyOcTaHIuUi. B To Bpems BEIOOp MaTepuana OmpeaeltsuIcs
COIOCTABIIEHHEM OYEHb OTPAaHMYEHHOT0 KOIMYECTBA BAPUAHTOB, HCXOAS U3 X Ka4eCTBa MPUMEHUTEIBHO I TOM WIIM MHOMU LIENH.
JInmb cpaBHUTENBEHO HEJABHO yY€HBIE IOHSIIN, 9TO CYHIECTBYET COOTBETCTBUE MEXIY CTPYKTYPHBIMH JIEMEHTAMH, COCTABIISIOIUMH
MaTepHal, ¥ UM CaMHM. DTH 3HaHHs CTalM AOCTYMHBIMH IIpruMepHO 100 neT Haza, U B 3HAYUTEIBHON CTEIICHU OBLTH 00YCIIOBIICHEI
TEM, 4TO JIIOJH HAYYHIHNCh OLICHUBATH XapaKTEPHCTUKH MaTeprana. Bece 3To IpUBENO K TOMY, 9TO MOSBUIIUCH JECATKHU THICSY
Pa3IMYHBIX MaTEPHAIIOB C BECbMa CHENN(IYSCKIMHU CBOMCTBAMH, YTO ITO3BOJIMIIO YAOBIETBOPATEH CaMbIe CIIOKHBIE TOTPEOHOCTH
coBpeMeHHOro obmecTBa. K gnciry MaTepranoB, HCIIONB3yEeMBIX B HAIIH JHHU, OTHOCSATCS METAJUIBI, IOIMMEPHI, CTEKJIAa M BOJIOKHA.

Hean:

HCJ'H)IO JUCHUIIIINHBI ABJISICTCA H3JI0KECHHUE OCHOBHBIX HpO6J’I€M XUMHYCCKOI'0 MaTepruajloBEICHNA Ha OCHOBE d)yHI[aMeHTaIII)HLIX
3aKOHOB 00IIIel 1 HEOPraHNYECKON XUMHUU U TOIyUYeHHE CTyJeHTaMH Ha4dalbHbIX NPEJCTAaBICHHH O CTPYKTYpe TBEpAOTro Tea U ee
OCO6€HHOCT}IX, BIIMAKOINUX Ha CBOICTBa TMOJIy4a€MbIX MaTEPUAJIOB.

3agaun:
3aJauul JUCHUILIHHBI — TO3HAKOMHUTB CTYICHTOB C HCTOPHEH pa3BUTHsS HanOoJee IPOJYKTUBHBIX HCH, KOTOPBIC COCTABUIA OCHOBY
HayK 0 MaTtepuajax, 1 0003HaYUTh, TIABHBIM 00Pa30M, XUMHUYECKUE MTPOOJIEMBI, pelllaeMble TIPU CO3IaHHH HOBBIX MaTEPUAIIOB.



Marepuajbl (OTOHUKY U HHTETPAJIBLHON ONTHKHU

AHHOTALMS:

B yuebHOM Kypce paccMaTpUBalOTCSl COBPEMEHHBIE MaTepHaibl, HCIIOIb3yeMbIe B (POTOHUKE M MHTETPaIbHON onTHKe. PaccMoTpeHs
MIPOLIECCHI U3TOTOBJIEHUS ONTHYECKOTO BOJIOKHA, IPUHIIUI €T0 JEHCTBUSA, MaTeprabl, UCIIOIb3yEMbIE ISl U3TOTOBJIEHUS ONTHYECKOTO
BOJIOKHA (pa3JInYHbIe BUJBI CTEKOJ, MOJUMEpPHBIE MaTepuanbl). PaccMaTpuBaloTCs: TEXHOJIOTHU CO3/IaHUSI ONTHYECKUX BOJHOBOIOB B
CTEKJIO00PA3HBIX, YCKTPOONTHYCCKHX, OTYIPOBOTHHUKOBBIX, TOJIUMEPHBIX MaTepraiaX i IPUHIUI pabOThl BOJTHOBOJIOB.
OTaenbHBIN pa3/iesn MOCBAIIEH TAKUM MEPCIIEKTUBHBIM MaTepHajiaM Kak MeTaMaTepHuaibl 1 METOJaM CO3JaHus B HUX BOJHOBOJIOB.

Heasn:

OCHOBHaS 1€ JUCIUIDIMHEI — CHCTEMATH3aUs U KOHIETITYyalbHOE H3JI0XKEeHHE (DAKTOB M HICH pssa pa3/ieioB COBPEMEHHOM HaAyKu O
MaTepHanax, a TaKke, GOpMHUPOBaHHE Y CTYICHTOB CHCTEMBI (PyHIaMEHTAIBHBIX 3HAHUN M MPAKTHYECKUX HABBIKOB O COBPEMEHHBIX
MaTepHaiax, UCIOoJIb3yeMbIX B ((OTOHHKE M MHTETPaJIbHOM ONTHKE, X CBOMCTBAX, CTPYKTYpE, 00JIACTSAX MPUMECHEHHUH B Pa3IMIHBIX
ycTpoiicTBaX ()OTOHMKH M HHTETPATEHOH OITHKH.

3apauu:

3agauaMu TaHHOTO Kypca SBJISIETCS] 03HAKOMJICHHE CTYICHTOB C OCHOBHBIMHU MaTepHAaIaMH, UCTIOIb3yeMbIe B (DOTOHUKE U
UHTETPaIbHON ONTHUKE, UX CBOMCTBaMU, TEXHOJIOTHYECKUMH IIPOLIECCAMH U XapaKTEPUCTUKAMU, CO34aBAEMbIX HA OCHOBE 3TUX
MaTepHasoB yCTPOICTB, METOAaMHU OIIPE/IeNICHUs] CBOMCTB MaTepHAIOB U XapaKTEPUCTUK YCTPONUCTB ()OTOHUKHU U HHTETPANbHON
OINTHUKH.



MeTom0J10T4sl MOMCKA XUMHYeCKOH UH(popManun

AHHOTALMA:

OpmHUM U3 BaKHBIX U HEOOXOJUMBIX YCIOBUIl JaTbHENIIEr0 pa3BUTHA 00pa30BaHUS U HAYKU SBIIAETCS BO3MOXKHOCTD JOCTYIIA K
COBPEMEHHBIM HCTOYHHKAM HH()OPMAIIMH, a TAKIKE YMEHHE UMH NoIb30BaThesl. Crenkype "MeTono10rust HoMCcKa XMMHYECKON
nHdopmanuu" HanpasiIeH Ha OCBOCHHE OCHOBHBIX ITPAKTHYECKHX, a TAKKE HEKOTOPBIX TEOPETUUECKUX aCIEKTOB OPraHU3aUU 1
METO/I0JIOTMH TTOUCKA IAaHHBIX B HH(OPMAIIMOHHBIX pecypcax MHTepHeT, a Takke Ha 03HAKOMIICHHE C BO3MOXHOCTSIMHU VIHTepHeT ¢
LeTbI0 TPHOOpETEeHNsT XMMUUecKor nH(popManuu. Paboyast mporpamma Kypca BKJIIOYAET B ce0s1 0030p OCHOBHBIX HOHSATHH, CBSI3aHHBIX
C TTOUCKOM B MIHTEpHET, UTpaloieM BaXKHYIO POJIb KaK CPEACTBO 00YUCHHUS, OIydEeHHs U XpaHeHUs: HH(OpManuu 1 oOMeHa ero.
Hayunsle pecypcsl IHTepHETa OTpOMHBI U pa3HOOOpPAa3HBbI, B HEM MOXKHO HATH 31€KTPOHHBIE KOMUY NEYaTHBIX U3aHUIM
(>KypHaJbHBIC ITyOJIMKAIMU,JUCCEPTALH, IATEHTHI, CIPaBOYHHUKH, CIIOBAPH, MOHOTpa(HH, SHIUKIIONEANH, YIeOHUKH, yueOHO-
METOJMIECKHE TT0CO0Hs, MaTepHaibl KOHPEPEHIMI U CUMIIO3UYMOB H T.J.), @ TAKXKE CIICHU(PHUIHBIC ISl KOMIBIOTEPHOH CeTH (hOPMBI
nH(OpPMaIMU — HIIEKTPOHHBIE XKyPHAIIBI, IEKTPOHHBIC YUeOHUKU U yueOHbIE TOCOOUS, HHTEPAKTHBHbBIC YIEOHUKH, TO3BOJISIONINE
paboTath HerocpencTBeHHO B CeTH, BUieOMaTepHaibl, IPe3eHTalluk, TPEXMEPHbIE MOJIEITH MOJICKYJI, PEaKIUil 1 KPHCTaIUIOB,
KpHCTAJUINYECKUE CTPYKTYpBI CoeTMHEeHUH U T.1. Kpome Toro, IHTEpHET — 04YeHb JUHAMHYHASA CUCTEMA: OJHU JOKYMEHTBI HCYE3al0T,
Ipyrue nosBistioTes. CKOIBbKO NX, TOYHO HUKTO HE 3HAET; M3BECTHO, UTO CUET HAET Ha MUJLIHappl. KonmndectBo nHbOpManuy B Mupe
HETPEPBIBHO PACTET.

WHTepHeT cTan NpakTUYeCKH HEOTHEMIIEMOH YacThIO YEIIOBEYECKOTO CyIeCTBOBaHUS. [109TOMy BaykKHO HayUHThCS
B3aHMOJIEHCTBOBATH C ’TUM OIPOMHBIM HH(OPMAIIMOHHBIM IPOCTPAHCTBOM, HE MPEYBEININBAs M HE IIPEyMEHbIIIAs €r0 JOCTOUHCTB.
Ha mepBbrif B3r71111, HaliTH HyXHYI0 HH(QOopManuio B VIHTepHETE OYEHB JIETKO, M 3TO 3a/1a4a He BBI3BIBAaET 0COOBIX 3aTpynHenuii. Ho,
KaK U peleHne o001 ONCKOBOH 3a/1auH, TaK W BRIIIOJTHEHHE TOMCKa B IHTEpHET-IPOCTPAHCTBE OYSHb CHIIBHO 3aBHUCHT OT
9eJIoBedecKoro Qakropa. s 0THOTO YeoBeKa 3TH 3a7ady BEChbMa JISTKH, U OH BBITIOJIHACT UX, IPAKTHYECKH HE 3aayMbIBasich. [
JIPYTOTO YeIOBEKa OHH MTPEBPALIAIOTCS B po0iieMy, MpHdIEM 3T0 KacaeTcs Kak MHTepHeT-TipocTpaHCcTBa, TaK U MaTepHATIBHBIX
Hocutenel napopmarmn. Yem &#7923 ;e 061acTh, B KOTOPOI BBIIOIHIETCS TOUCK, YeM OoJiee OHa OrpaHnIeHa
podecCHOHATBHBIMU PaMKaMH, TEM CJIOKHEE HalTH Hy KHBIN (JOCTOBEPHBIH, COOTBETCTBYIOIINI YPOBHIO IIOCTABICHHOH 3a4a9H)
OTBeT.

Ha nexuusix CTyA€HTHI MOTy4al0T OCHOBHBIEC 3HAHMS O TAKUX HMOHATHAX KaK HH(OPMAIS, IEPBUYHBIC U BTOPHYHBIC HCTOYHUKI
nHpopMamnmu, o Hanbozee mupoxo ucnoip3yemsrx UIIC (Yandex, Google u 1ip.), 06 OCHOBHBIX NIPaBUIIaX COCTABIICHHUS 3alIPOCOB, 00
OIepaTopax, UCIOIb3yEMBIX IIPU COCTaBICHUHU 3alIPOCOB, O COBPEMEHHBIX KOMIIBIOTEPHBIX HH(POPMAIIMOHHBIX pecypcax B o0yacTu
XMMUH, METO/IaX MOKCKa CIICIMaTu3upOBaHHON HH(OPMAIUK B Hanboiee aBTOpUTeTHRIX MUpoBbixX BJ] u UIIC, noaxoaax k
pa3paboTke cTpaTeruil moucka peaeBaHTHOIN HHpOpManuu.

Ha mpakTuuecKkux 3aHATHIX CTYJEHTaM IPEeII0KeHB! 3aJaul Pa3InuyHON CTENeHH CI0KHOCTH. CTyA€HThI Ha CBOEM OIIBITE y4aTCs
IIPOBOJUTH MTOUCK MH(OPMAIIMH [0 TEMATHKE U BELIECTBY (110 Ha3BaHMIO, IO IPYTHM ONPEICIUTENS, 110 CTPYKTYpE) B
oubmuorpaduvIecKkux, CTpyKTypHO-XUMHYECKUX, (pakTorpaduuecknx u MHbIX bJ] (Hanpumep, PedepatuBueiii XKypHan "Xumus", e-
Library, ChemSpider, Scopus, Web of Science, Reaxys, narentusie bJ1) u UIIC.

B xo01e 00yueHust CTyIeHTBI pab0OTal0T CO BCHOMOTATEIbHOM JINTEPATypOH, IIPEICTaBICHHOM B cUCTEME, B KOTOPOH HaXOAATCS
3aaHMs M KyZa ITOCTYIAIOT NX OTBETHI Ha 3T 331aHMs, a TAKKe ¢ HHPOPMALMOHHBIMH PECypCaMHt, JOCTYITHBIMU T10 TIONHCKE B
[II'HNY, a Taxxe 6ecriatHo B ceTh HTEpHET.

Pe3ynbraTsl 0CBOGHHS Kypca CTyICHTaMH — 00JIaJaH|e CUCTEMAaTH3UPOBAHHBIMYI 3HAHUSIMU O COBPEMEHHBIX HCTOYHUKAX XUMHYECKON
nH(opMaIuy, BIaJlcHIEe COBPEMEHHBIMY IPHEMaMH U METOJIaMH ITOJTyUCHUs! PEeBaHTHOW MH(OPMAIUH, TPUOOpETeHUE
MPaKTHYECKUX HABBIKOB MPOBEICHIs pa3Hoo0pa3HbIX morckos B bJ1 u UTIC.

One of the important and necessary conditions for the further development of education and science is the ability to have an access to
modern sources of information, as well as the competence in the use of them. The special course "Methodology for the search of
chemical information" is aimed at mastering the basic practical, as well as some theoretical aspects of the organization and
methodology of searching for data in the Internet information resources, as well as acquaintance with the capabilities of the Internet for
the purpose of acquiring chemical information. The course curriculum includes an overview of the basic concepts related to Internet
search, which plays an important role as a means of learning, receiving and storing information and exchanging it.

The scientific resources of the Internet are huge and varied, in it you can find electronic copies of printed publications (journal
publications, dissertations, patents, reference books, dictionaries, monographs, encyclopedias, textbooks, teaching aids, materials of
conferences and symposiums, etc.), and also forms of information specific to a computer network - electronic journals, electronic
textbooks and study guides, interactive textbooks that allow you to work directly on the Web, video materials, presentations, three-
dimensional models of molecules, reactions and crises tall, crystalline structures of compounds, etc. In addition, the Internet is a very
dynamic system: some documents disappear, others appear. How many of them, no one knows; it’s known that their quantity goes to
billions. The amount of information in the world is constantly growing. The Internet has become an integral part of human existence.
Therefore, it is important to learn how to interact with this vast information space, of course, without exaggerating or downplaying its
merits. At a first glance, finding the right information on the Internet space is very easy, and this task does not cause much difficulty.
But, like solving any search problem, this search is very much dependent on human factor. For one person, these tasks are very easy,
and he performs them with little thought. For another person, they turn into a problem, and this applies both to the Internet space and



material information carriers. The narrower the area in which the search is performed, the more it is limited by professional boundaries,
the more difficult it is to find the right (reliable, appropriate to the level of the task) answer

Hean:

Lenb kypca «MeToA0I0THS TOUCKAa XUMUIECKOH HH(DOpMAIUm — CHOPMHUPOBATH Y CTYJCHTOB MPO(EeCCHOHATBHBIX HABHIKOB paOOTHI
C OTEYECTBEHHBIMH U 3apYOESKHBIMU KOMITBIOTEPHBIMHA WH(GOPMAITMOHHBIME pecypcaMu - HHPOPMAIIMOHHO-TIONCKOBEIMH CUCTEMA
(UIIC), 6a3amu ganubix (B/1) mo xumuu, B TOM YUCIIE TATEHTHBIMH.

3agaun:

BripaboTaTh HaBBIKH CAMOCTOSITEIBHOTO IIOMCKa i 00paObOTKH CIIeUaTIH3HPOBAHHON XUMIYECKOH HH(POPMAIIHU C UCTIOTB30BaHUEM
MTOUCKOBO-aHAIITHIECKUX BO3MOXKHOCTel coBpeMeHHBIX b/ 1 UTIC, HeoOX0aMMBIX JUIs MOCIeyoNIel MpodecCHOHANBHOM
JIeATEeIbHOCTH.



Mexanuka

AHHOTAIUA:

CopnepxaHue JUCIUIIIMHBI OMUCHIBAET KPYT 3aja4, CBA3aHHBIX C MATEMAaTHUYECKUM MOJAETUPOBaHUEM Helle(hOPMUPYEMBIX
MEXaHUYECKHUX CUCTeM. MCIOIb3yI0TCs 3aKOHBI COXPAHEHHUs], CTAHIAPTHBIE TUIIOTE3bL, II03BOJISIOIIUE ONUCATh ABHKEHUE OJIUHOYHOIO
TBEPAOIO TENA, TAK U CUCTEMBI TBEPBIX TEIL.

Heasn:

Lenp u3y4eHUs AUCIHUIUIMHBI «MEXAHUKa» COCTOUT B (JOPMUPOBAHUH Y CTYACHTOB HABBIKOB M YMCHHUH, TO3BOJIIOIINX
- YMEHHE BBIIBHIaTh TUIIOTE3bI U HCIIOJIh30BATh UX IIPH ONMCAHUN MEXaHHYCCKOTO SIBIICHHS,

- BJIaJIcHHe MTPoOIeMHO-3a1auHON GOPMOH IIpeICTaBICHIU 3a1a4d TEOPETHUECKON MEXaHHKH;

- YMEHHE CaMOCTOSATEIFHO MaTeMaTHYECKA KOPPEKTHO CTABUTH 3a/1a4H;

- YMEHHE TOYHO MPEICTABIATh MEXaHNIEeCKUE 3HAHUA B YCTHOH (opme;

- CIOCOOHOCTE c(HOPMYIHPOBATH ITOJTyYCHHBIH pe3yIbTaT PaCIeTHON PadOTHI.

3apauu:

3agaun kypca "MexaHHKa" COCTOAT B M3yYCHUH OCHOBHBIX Pa3/IeloOB KJIACCHYECKOT0 Kypca TeOPETHIEeCKON MEXaHUKH:
- 3aKOHBI COXPaHEHMUS,;

- YPaBHEHHUS BUKCHUSL MAaTE€pUaIbHON TOUKH;

- HTerpupoBanue ypaBHEHUN IBHKCHHUS,

- JIBIDKEHUE CUCTEMBI TBEPABIX TEIL.

Ipeamnonaraercs popMUpPOBaHKE Y CTYICHTOB CTAHAAPTHBIX MOJXO/I0B K MPOOIEMaM B METOIaM TEOPETHYCCKON MEXaHUKH,
OCHOBaHHBIX Ha OOIIUX MOHATHUIX M IPUHIUIIAX COBPEMEHHOI MATEMAaTUKU H MEXaHUKH.



O0mas XuMus

AHHOTALMA:

Kypc mucnummuas! "O6mast xuMust" crnocoOCTByeT OPMUPOBAHUIO Y CTYJEHTOB TEOPETUIECKOH 0a3bl,00eceunBaromei
HOCNeyIoIee YCIeIHOe OCBOSCHHE IPYTUX pa3aenoB xumuu. Ocoboe BHUMaHHUE yIeNsAeTcs U3y4eHHIO psija TeM (CTpoeHue aToMa,
XMMUYECKasl CBS3b, MEPUOIUUYECKUH 3aKOH, KOIMUECTBEHHbIE 3aKOHBI XUMHH U Jp.), CIIOCOOCTBYIOIUX CO3AaHUIO HAYYHOTO
IPEeACTaBICHUs O CTPOCHUU BELIECTBA U €T0 CBOICTBaX, OCHOBAHHOIO KaK Ha KJIACCUYECKUX TEOPHSIX, TaK U OIMHUPAIOIIETrocs Ha
COBpEMEHHBIE JOCTIXKEHHS XUMHUH U JPYTHX €CTECTBEHHBIX HayK. [TonpoOHO paccMaTpUBarOTCsl OCHOBHBIE 3aKOHOMEPHOCTH,
CBSI3aHHBIE C TOBEJICHUEM COEAUHEHUI B BOJHBIX pacTBOpaX U MpU MPOTEKAHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB.
YcnenrHoe npoxox/JeHue Kypca ClIocoOCTBYET YyCBOCHUIO CTYACHTaMU OCHOB HEOPTaHUUECKOH, aHATTMTHIECKOH, (PM3NYECKOH,
OpPraHMYECKON XMMUH, XUMHYECKOH TEXHONOTUH MPOU3BOACTBA HEOPTAHNYECKUX 1 OPTaHMYECKHUX BEIIECTB.

Kypc obuieit xumun ctpouTtest ¢ y4€ToM 0a30BBIX 3HAHUH CTYJJCHTOB [0 XMMHUH, (PU3HKE U MaTeMaTHKe, 00bEM KOTOPBIX OIPE/IeIIsEeTCs
MIPOrpaMMON CpeTHEH HIKOJIBI.

Iomy4eHHbIe CTyA€HTaMU 3HaHHS HEOOXOAMUMBI IPH U3YyUYEHUH MOCHEAYIOINX XUMHUYECKUX JUCLUIIINH, Cade 3a4eTOB U HK3aMEHOB,
IIPH BBITIOTHEHUH KYPCOBBIX, aTTECTAIIMOHHBIX, IUIUIOMHBIX Pad0T M MaruCTEPCKUX JUCCEPTalnil.

OcBoeHME TaHHOH JUCIUIUTHHBI SBISIETCS 0043aTENbHBIM YCIOBUEM CTAHOBIICHHS KBATH()UINPOBAHHOTO CIENUATNCTA-XUMHKA.

The course "General chemistry" helps to develop the students ' theoretical base for further successful development of other fields of
chemistry. Special attention is paid to the study of several topics (the structure of atom, chemical bonding, periodic law, the
quantitative laws of chemistry, etc.), contributing to the creation of scientific ideas about the structure of matter and its properties,
based on classical theories, based on recent advances in chemistry and other natural Sciences. In detail discusses the basic concepts
related to the behavior of compounds in aqueous solutions and in the flow of redox processes.

Successful completion of the course helps to teach students the basics of inorganic, analytical, physical, organic chemistry, chemical
technology, production of inorganic and organic substances.

The General chemistry course is built based on basic knowledge of students in chemistry, physics and mathematics, the volume of
which is determined by the high school program.

Obtained by the students of knowledge required in the study of subsequent chemical disciplines, tests and exams during the course,
certification, diploma papers and master's theses.

Mastering this discipline is a prerequisite for the formation of a qualified chemist.

Hean:

L[enr; JUCIHHUIIIINHBI 3aKJIFOYACTCA B q)OpMPIpOBaHI/II/I Y CTYACHTOB 0a30BBIX 3HAHHUI HCO6XOIII/IMI)IX JUIA OCBOCHUA IPYTruX pas3sacioB
XUMHUH U CIEUAIIBHBIX TPEIMCTOB.

3agauu:

OcHOBHOI1 3aauelt Kypca siBisieTcst GopMUpOBaHUE y CTYIEHTOB POUYHBIX TEOPETHUECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB,
HEOOXOMMBIX JUIS YCIICIIHOTO OCBOCHUSI IPYTHX Pa3/ICIOB XUMHUH, CIICIHATIBHBIX TUCIUILTHH U OBICTPOI aJanTanuy K yCIOBUIM
npodecCHOHATBHON ACATCIBHOCTH. .



Opranuyeckasi XuMHUs

AHHOTALMSA:

OpraHudeckasi XUMUSI SBISICTCS] OHON M3 MPO(UIBHBIX TUCIUILIHH, (OPMHUPYIOMINX CHCIHATHCTa-XUMHUKA.

B xone n3y4yeHus naHHOTO Kypca CTYIEHTHI [TOJIy4atoT CUCTEMAaTU3UPOBAaHHbIE 3HAHMS O KJlaccaX OpraHMYeCKUX COEIMHEHUH, UX
B3aUMOCBSI3H, CIIOCO0aX CHHTE3a U XUMHYCCKUX PEAKIHSIX, IPUMCHCHHUHU, YCTAHOBJICHHH UX CTPYKTYpbl. DopMupyIOTCS
MPECTaBICHHs O MEXaHU3MaX OPraHMYECKUX PEeaKLUUid, CTPOEHIH OPraHUYeCKUX coeanHeHui. [IpakTnueckue 3aHATHsI CIOCOOCTBYIOT
yIIyOJIEHUIO TEOPETHYSCKUX 3HAHUK M OCBOCHHUIO MPUEMOB MX MPUMEHECHUS [UIS PellieHHs TPO(eCCHOHANBHBIX 33134, HallpuMep,
IUTAaHUPOBAHUS CUHTE3a U aHAJIM3a OPTaHUYECKUX coeTuHeHUN. JTabopaTopHbIi MPaKTUKYM MO3BOJISIET OCBOUTH OCHOBHBIE METObI
CHUHTE3a U OYUCTKH OPTraHUYECKUX COCAUHEHHM.

Juctumnmaa «OpraHudeckas XUMEsD» HCIONB3YeTcs TP (POPMUPOBAHUH COJCPIKaHHsI HTOTOBOM rOCyIapcTBEHHOM aTTectanuu. OHa
CO3/1aeT TEOPETHUCCKUHN M MPAKTHICCKUIA (YHIAMEHT U1 paObOThI CHCIMAINCTA B 00JACTH TAKUX UCKITIOUUTEIHLHO BaXKHBIX
TEXHOJIOTHIECKHUX OTpAciIel Kak OCHOBHOW OPraHUYECKUH CHHTE3, TOHKUI OpraHMYeCKHI CHHTE3, HEPTEXUMHUSI, TOJTUMEPHI,
(apMarieBTHUECKas POMBIIIIICHHOCTh, METUIMHA, CEITLCKOE XO3IHUCTBO U T. 1.

Heasn:

[enbro MUCIIMIUIMHEI ABIISETCS U3YYEHUE COBPEMEHHBIX TEOPETUIESCKHX TPEACTABICHNH 1 SKCIIEPUMEHTAIBHBIX METOIOB
WCCIIEJIOBAHUS M CHHTE3a B 00J1aCTH OPraHMYECKOW XUMHH, B TOM YHUCIIE:

Vruybaenne 3HaHuiA 0 IPUPOJIE XUMUUECKOU CBS3H U B3AUMHOM BIIMSIHUM aTOMOB B MOJIEKYJIE;

DopMHUPOBAHUU IPEACTABICHUN O MEXaHU3MaX OPTaHUYECKUX PEAKIIM;

OO0y4eHre MpakTUIeCKUM HaBbIKaM pa0OTHI B TA0OPATOPUHN C OPTAHUIECKIMH COSMHEHUSIMH, UX CHHTE3a U OYUCTKH C COOIIIOICHHEM
MIPaBHJI TEXHUKH O€30MacHOCTH;

OO0y4eHre OCHOBHBIM METOJIaM CHHTE3a OPTaHMYECKUX COCTMHEHUH, MPUHIIUTIAM YCTAaHOBIICHHUS UX CTPYKTYPBI U COCTABIICHHSI
CUCTEMATUYECKUX Ha3BaHUM;

YrnyOneHnue npencTaBieHuil 0 IPUMEHEHUH OPTaHMYECKUX COSIMHEHUI B MPOMBILIUIEHHOCTH U OBITY, X OMOJIOTHYECKOH POJIH.

3agauu:

B 3aaun AUCHMILIMHBI BXOAUT 00YYSHHE CTYICHTOB METOaM TOIYYEHHSI 1 XUMHUYECKAM CBOMCTBAM OPraHMYEeCKHX COeJMHeHHi. B
pe3yiibTaTe U3yYeHHs! JUCIUTLTHHBI CIICHUATIHCT JOJKSH UMETh MPEACTABICHHE O KIacCH(UKAIMU, CHHTE3€, CTPOCHUH, X UMUUECKUX
CBOWCTBAX, B3aUMOCBSI3M OPraHMYECKUX COCAMHEHUHN Pa3IMuHbIX KJIaCCOB, 3HAThH MEXaHM3MbI PEaKIUii OpraHMYECKUX COCAMHCHHUM,
YMETh IPUMEHSTH MOJyICHHbIE 3HAHUS [UIsl LIEJICHATPABIICHHOTO MTOIYYEHUsI OPraHUYECKHX BEIIECTB, KaK B TEOPETHIECKOM ILIAHE,
TaK ¥ Ha [IPaKTUKE, IPHOOPECTH HABBIKHA pAOOThI C OPIraHUYECKHUMHU COCIUHEHUSAMHU, HMETh OIBIT ITOJYYEHHS OPraHHYECKUX
COCMHCHUH, BBIICIICHNS UX U3 CMECEH BEIIECTB U ONPEIe/ICHHS UX (PU3MIECKUX KOHCTAHT, BJIaJeTh HOPMaMU TEXHUKH OE30MTaCHOCTH
1 YMEHUSMH PEATN30BaTh UX B JIAOOPATOPHBIX U TEXHOJIOTHIECKUX YCIOBHSX.



COBpeMeHHaﬂ AHAJIUTHYCCKAsA XUMHUSA

AHHOTALMS:

CoBpeMeHHas BHICOKOPA3BUTAs IPOMBIIIIEHHOCTD MIPEIBSIBIIAET CEphe3Hble TPEOOBaHMS K OBICTPOMY M TOUHOMY ONPEACTIEHUIO
COCTaBa UCXOJHOTO CBIPbs, 0Ty (HaOpHUKaTOB U TOTOBOH MPOAYKILIUH.

[IpenmeToM H3y4yeHHs AUCLUIUIMHEI SBISIETCSA OBJIAJCHUE TEOpUEH U MPAKTUKON METOIOB KaueCTBEHHOT'O U KOJIMYECTBEHHOTO
XMMHYECKOro aHanu3a. KauecTBeHHBIH aHAN3 TaeT BO3MOXKHOCTD OIPEACIISITh COCTAB M UACHTU(UIIMPOBATh BEIIECTBA.
KonnyecTBeHHBIN aHATN3 Aa€T BO3MOKHOCTD ONPEAEISTh COACPKAHUE PA3TUUYHBIX KOMIIOHEHTOB B aHAIU3UPYEMOM OOBEKTE.

B pesynbTare n3yyeHus JUCUUIUIMHBI 00yUYalOIMecss OCBOST 3HAHUS M0 KAUeCTBEHHOMY U KOJMYECTBEHHOMY aHAIU3Y, OIy4yaT
HABBIKH BBITIOJIHEHUS Pa3IHYHBIX 9TAllOB aHaM3a, HAYMHAsl OT IOCTAHOBKU LEJIM U 3a]]a4 aHAJIN3a, 3aKaHUYMBasi KOJTMYE€CTBEHHBIM
ONpEJICIICHHUEM U PAaCueTOM Pe3yJIbTaTOB aHaJIM3a.

WzyyaeMsiil Kypc 0a3upyeTcsi Ha 3HAHUSX M YMEHHSX, OTYYCHHBIX CTYJCHTAMHU B MPOIECCE 3YUCHHUS CICIYIOUINX JUCIUILIHH!
o011ast XUMHS, XUMUS 3JICMEHTOB, (PU3HKa, MaTeMaTHKa.

B cooTBeTcTBHU € TpOrpaMMOi KaXIblid CTYIEHT JA0JDKEH U3YYUTh TEOPETUUECKUE OCHOBBI. Takke BeCbMa Ba)kKHa CaMOCTOSITEIbHAS
paboTa ¢ y4eOHOM, ClIPpaBOYHON M JOTTOJHUTEIHLHON JINTEPATypPOi. MPOrpaMMOi TIPEAYCMOTPEHO BBITIOHEHHUE JTA00paTOPHBIX pabdoT,
YTO TIO3BOJIUT CTYACHTY TITy0Ke OBJIAZCTh METOAOJIOTHEH XUMHUUECKOTO aHAJIN3a U MCIIOJ30BaTh MOJTyUYCHHBIC 3HAHUS M YMCHHS TIPH
aHaJIN3e OPTaHUICCKUX M HEOPTaHUYECKUX COCTUHECHNH B pa3IMIHBIX IO MPUPOJIE 00bEKTaX aHAIN3A.

Hean:

Henpro n3yuenus: aucuumiuHbl "CoBpeMeHHas aHATUTHIeCKass XUMUs" SBIISETCS OCBOSHHE TEOPETHYECKON 0a3bl 1 OCHOBHBIX
MIOHATUH 3TOW HAYKH, €€ COBPEMEHHBIX JOCTIDKEHHM, a TAK)KE O3HAKOMIIEHHE ¢ HEKOTOPHIMHU IIMPOKO HCIIOIB3YEMBIMH METOJAMH
KaueCTBEHHOTO U KOJMYECTBEHHOTO aHaJIN3a; MOJTydeHHe HHPOPMAIIMH O CIToco0axX MOATOTOBKH U3y4aeMOro 00BEKTa K XUMHUECKOMY
aHanm3y (1po6ooTOOop, pazIokeHNe, OTIeICHHE, KOHIIEHTPHIPOBAHHE), BEBIOOPE COOTBETCTBYIOMIET0 METOa XUMIUECKOTO aHAN3a U
MPaBIIILHON MHTEPIPETAIMHU TOyYCHHBIX PE3YJIbTATOB.

3agauu:

3agauamu TUCHUIUIAHBI SABIAETCS (HOPMHUPOBAHUE YETKUX MPEICTABICHHUI 00 aHATUTHYECKOM XUMUH KaK 00IACTH HAYYHBIX 3HAHHH,
€¢ COBPEMEHHOM COCTOSTHHUH U MYTSAX Pa3BUTHS, CBSI3H C IPYTUMH HayKaMH M IPAKTHYECKOM MPUMEHEHUH METOJIOB aHAJIN3a B
PasIMYHBIX 00JIACTSX YEJIOBEUECKOU IEATEIBHOCTH, HABBIKOB PA0OTHI B aHAJIMTHYECKOM J1ab0opaTopyy, 03HAKOMIIEHHE CTYICHTOB C
COBpPEMEHHBIMH METOJaMH XUMHYECKOr0 aHajIM3a, POPMUPOBAHKE IPEICTABICHHUI O METPOJIOTHUECKMX OCHOBAX XMMUYECKOTO
aHan3a, pa3sBUTHE XUMHYECKOTO MBIIIJICHUS.

3agauu JUCHHUILIMHBL 3aKIF0YA0TCS B IPUOOPETEHUH CTYAEHTaMH 3HaHHI B 00J1aCTH aHAJTMTHIECKON XUMHMU:

- 0 COBPEMEHHOM COCTOSHHH Pa3BUTHS HAYKH;

- 0 BU/IaX, METOJAaxX M CPEICTBAX XMMHUYECKOTO aHAIIN3a,;

- 0 BO3MOKHOCTSIX IIPHMEHECHHUS Pa3InYHBIX METOIOB aHAJIH3a;

- 0 croco0ax pacyera pe3yJIbTaTOB aHAIN3A.

B pe3ynbTare OCBOCHHUS TUCHUIUTAHBI CTYACHT JOJDKCH YMETh:

- BBINOJIHATE KAYE€CTBEHHEIN M KOJUYECTBEHHEIN aHAIN3;

- 0OPMIIATH TPOTOKOJIBI IO MPOACIAHHBIM XHMHUYCCKAM aHAITH3aM;

- IPOBOUTH PAcYETHI IO Pe3ysIbTaTaM aHaAIN3a.

TpeGoBaHUA K YPOBHIO OCBOCHHS COAEPKAHUA:

Jlo Hauana u3y4yeHus: AUCUUILIMHBI CTYIEHT JOKEH
3HATD:

-CBOMCTBa XMMHUUYECKHX COCIUHCHUIA;

-CTIOCOOBI BBIpa)KE€HHsI KOHIIEHTPALUU PacTBOPOB;

- TEOPHUIO KOMIUIEKCHBIX COSMHEHU;

- TUIIBI PEaKInii;

- QJIEKTPUYECKUE U ONTUYECKHE CBOMCTBAa MaTepHaoB.
YMETh:

- IMCaTh YPAaBHEHUs] XUMUYECKUX PEaKLIUH;

- PacCYMTHIBATH MOJIIPHBIC, TPOIEHTHBIC KOHIIEHTPAIIMH.



ConpoTruBJjieHHEe MaTePUATIOB

AHHOTAIUA:

CopeprkaHue TUCIUILIMHBI OMUCHIBAET KPYT 33/1a4, CBS3aHHBIX C MATEMAaTHYECKUM MOJIEIMPOBAHUEM YIIPYTHX MEXaHHUECKUX CUCTEM.
Hcnonp3yroTes cTaniapTHbIE TUIIOTE3bI, 103BOJIsAtoNIME cBecTH 3aaauyu M TT k ofHOMEpHBIM.

Heasn:

Hens u3ydeHus AucuunHbl « COMPOTHBICHUE MATEPHAIIOB » COCTOUT B (POPMHUPOBAHUH MPOPECCHOHATBHBIX KOMIICTCHIINI: YMEHUE
BBIIBUTaTh THITOTE3bI U HCIIOJIL30BATh WX MIPH OMMCAHUH SIBJICHHS,

BJIaJIeHUE MPOOJIEMHO-3a1auHol (hopMoii ipeacTaBienus 3anad MTT;

YMEHHE CaMOCTOSATEIEHO MaTEMaTHICCKH KOPPEKTHO CTABHUTH 33/1a4H;

YMEHHE TOYHO TPEACTABIIATh MEXaHUIEeCKHUE 3HAHKS B YCTHOUW hopMme;

CIOCOOHOCTH C(OPMYITMPOBATH TIOTYICHHBIA Pe3yIbTaT YIeOHOM PabOTHI;

YMEHHE TPaMOTHO TIOJIB30BAThCS A3BIKOM MPEIMETHOM 00J1aCTH a TaKXKe 03HAKOMHTH CTYICHTOB C OCHOBHBIMH ToJtoxkeHusiMu MJITT
Y HAYYHTh PEIIaTh 33Ja9i MEXaHUKH TEOPETUIESCKOTO M MIPUKIIAHOTO XapaKTepa.

3apauu:

3agaun kypca "ConpoTuBIeHHE MaTepUaoB" COCTOAT B U3yUYEHUH OCHOBHBIX pa3/ieNioB kiaccuueckoro kypea : HIIC, ero ocHOBHBIE
BUJIBI, yCTOMYUBOCTD CTEPIKHEH, pacueT TOJICTOCTEHHBIX IUIUHAPOB. [Ipeamnonaraercs GopMupoBaHue y CTYACHTOB CTaHIapTHBIX
oaX00B K mpobiaemam u Merogam MJITT, ocHOBaHHBIX Ha OOIUX MOHATUSAX M MPUHINIAX COBPEMEHHON MaTeMaTUKH H MEXaHHUKH.



TepMuueckuii aHaau3

AHHOTALMSA:

Jucuurirna sBisieTcst 4acThio Kypcea "dU3nKo-XUMUYeCKUe METOIbI UCCIIEIOBaHus", pacCMAaTPUBAET UCTOPUYECKHIE HTAIIbI PA3BUTHS
METO/I0B UCCJIEIOBAaHUS PA3IMYHBIX CBOMCTB BEIIECTBA IIPU TEPMUUYECKOM BO3/I€HCTBUH, OCHOBBI TAKUX HAIIPaBIEHUH TEPMHUUECKOIO
aHalm3a, Kak TuQQpepeHnaIbHO-TepMIUYCCKUI (OMpeIeICHUE BETMYHH TEIUTOBBIX 3()(hEeKTOB) U TepMOrpaBUMETpUICCcKuil. B pamkax
71a00paTOPHBIX pabOT MPOBOAUTCS KOJHMYCCTBEHHOE OIMPEICICHUE BEIUYHH TEILUTOBBIX 3()(EKTOB pa3IuYHbIX (PU3HKO-XUMHUCCKUX
MIPOLIECCOB, TEPMOTPAaBUMETPHUECKUE PACUETHI, BKIIIOUYAs OMpeAesIeHUe SHEPIUH aKTUBALIMH PEAKLIUM.

The discipline is part of the course "Physical and chemical research methods", examines the historical stages of development of
methods for studying various properties of substances under thermal influence, the basics of such areas of thermal analysis as
differential thermal (determination of the values of thermal effects) and thermogravimetric. As part of laboratory work, the quantitative
determination of the thermal effects of various physical and chemical processes, thermogravimetric calculations, including the
determination of the activation energy of reactions, is carried out.

Heasn:

Lenpro u3y4eHus AUCIMILUIAHBI SBISCTCS OCBOCHHE CTYICHTAMH 3aKOHOMEPHOCTEH TEPMHUYECKOr0 TIOBEICHH BelecTB. [Ipu
MPEnoaBaHNK AUCIUIUIAHBI 3HAYUTEIILHOS BHUMAHUE YIICIACTCS PACCMOTPEHUIO TEOPHi KOJTMISCTBCHHON OI[CHKU TEPMUYCCKUX
TEPMOTPAaBUMETPUICCKUX 3()(HEKTOB, COMPOBOKIAIOIIUX (PH3UKO-XMMUYECKUE MPEBPAIICHIS BEIECTB pu HarpeBanuu. Ocoboe
BHUMAaHUE yIENACTCS BOSMOYXXHOCTH KOMIUICKCHOTO UCCIICOBAHUS (DH3HKO-XUMHICCKUX XapaKTEPUCTHK BEIIECTBA COBPEMEHHBIMH
METOJJaMH TEPMUYECKOTO aHAJIM3a U BO3MOXKHOCTH HCIIOJIb30BAHUS ATHX METOJIOB MPH Pa3pabOTKe U MCIBITAHUN HOBBIX MAaTEPHAJIOB.

3amaum:
3amaveii Kypca sIBIISICTCS MPUBUTHE CTYACHTAM 3HAHUH M MPAKTHYCCKIX HABBHIKOB B 0OJIACTH TEPMUIECCKOTO aHAIH3A.



duszuka KOHACHCHPOBAHHOI'0 COCTOAHUSA

AHHOTAIUA:

JIMCIUIIINHA COEPKUT CUCTEMATUIECKOE U3JI0KEHNE CBEACHUH 0 B3aUMOCBSI3H CTPYKTYPHI U CBOICTB KOHJIEHCHPOBAHHOTO
COCTOSIHUS BEIIIECTBA, a TAKKE BKHEHIINX (PU3NUECKUX MEXaHN3MaX, OIPEIEIIIONINX MEXaHHYECKHE, HIEKTPUUECKHE, TEIUIOBBIC U
JIpyrHe CBOMCTBA TBEPIBIX Tell. PHU3nKa KOHIEHCHPOBAHHOTO COCTOSHUS SIBIISICTCS OJTHOM M3 o0JiacTel COBpeMEHHOH (DU3HKH,
NPE/ICTABIIAIONIEH HE TOJIBKO CAMOCTOSTENILHBI HAYYHBII HHTEPEC, HO U SBIISIONICHCS TeopeTHYecKol 6a30ii Ipy pa3paboTke n
HCCIIEI0BAHUN HOBBIX (DYHKIIMOHAJIBHBIX MAaTEPHAJIOB, SJIEMEHTOB TBEPAOTEIBHOM MIEKTPOHUKH U T.I1. JIUCIMIUIIHA [TO3BOJISIET
c(hOpMHPOBATH y CTYJICHTOB IIPEACTABICHUS O (PU3NUECKON PUPOJE SBICHUH U 3P (EKTOB B TBEP/BIX TENax, O pa3HOOOPa3NH UX
(M3UYIECKUX CBOMCTB.

Heasn:
Lems TUCHUTITHHEL - TO3HAKOMHTH CTYICHTOB C OCHOBHBIMH MTOHATHSAMHI H METOJJaMH (DH3UKH KOHICHCHPOBAHHOTO COCTOSHHUS.

3agaun:

-JIaTh IPE/ICTABIICHNE O Pa3INUHBIX (P dekTax B TBEPABIX TETaX, OCHOBAHHBIX HA B3aHMMOJICHCTBUH AJICKTPOHOB APYT C IPyTroM H(TIIH)
PELIETKOI;

- IO3HAKOMHUTH ¢ OCHOBHBIMH 3KCTIEPUMEHTAJIbHBIC (l)aKTaMI/I B (I)I/IBI/IKe KOHACHCUPOBAHHOT'O COCTOAHUSA, UCIIOJIB3YCMBIMU
TCOPETUUCCKMMU NPUHIUIIAMH U MOACIISIMU;

- copMHpPOBATH HABBIKK MPUMEHEHHUSI MATEMAaTHYECKOTO arapara JJisl OlMCAaHNsI MHOr0OOpa3HbIX SBJIEHHH 1 IPOLIECCOB B (pu3mKe
KOHJICHCUPOBAaHHOI'O COCTOSIHUSL.

TpeﬁoBa}mﬂ K YPOBHIO OCBOCHMS COACPKAHUA:

OcBocHue JAUCHUITIIMHBI OCHOBBIBACTCS Ha 3HAHUAX, YMCHUAX U HABbIKAX, C(I)OpMI/IpOBaHHLIX B IIpoHecce U3yuCHUsA JUCHUIINH:
MaTeMaTHYSCKUI aHaJIn3, 06]1[8.5[ (I)I/ISI/IKa.



PU3NKO-XUMHYECKHE METOAbI HCCIeT0BAHUS

AHHOTAIUA:
B nanHOoM Kypce paccMaTpuBaroTcsi 0a30BbIe OHSATHS IBYX COBPEMEHHBIX METOJIOB XUMHUECKOTO UCCIIEIOBAHUS:

xpOMaTorpa(queCKoro 1 DJICKTPOXUMHUYECKOTO, CIEKTP UX BO3MOXKHOCTEH U 001acTU TPUMCHEHUSA NJIL UCCIIEA0BAHUA XUMHNYICCKOTO
COoCTaBa MPOMBIINIIICHHBIX U MIPUPOAHBIX 00BEKTOB.

Heasn:

HCJ'IB}O JAaHHOI'O Kypca sBJISICTCA d)OpMHpOBaHI/Ie Y CTYACHTOB IPEACTABJICHUA O 6a30BbIX IMPpUHOHUIIAX U BO3BMOXXHOCTAX
XpOMaTOFpa(bI/I‘{CCKOI‘O H SJICKTPOXUMUYCCKOI0O METOA0B UCCIICAOBAHU KaK ITIPOMBIIIJICHHBIX, TaK U IIPUPOJHBIX 00BEKTOB.

3agauu:

- IaTh MPEJICTABIEHHUE O MIPUHIIUIIE XPOMATOTPaPHIECKOTO Pa3IeICHUS

- 1aThb HpeI[CTaBJ'[eHI/Ie 0 HpI/IHI_lI/IHaX, JIC)KaluX B OCHOBE pa3HLIX 3J'[eKTp0XI/IMI/I‘-ICCKI/IX METOOOB UCCIICAOBAHUS

- N3y4YUTh (HaKTOPHI, BIISIONINE HAa PE3yIbTAaT XPOMATOrpahUIecKoro NCCIeOBAaHHS

- I/I3y‘II/ITL (I)aKTopI)I, BIIUAOIINEC HA pe3yanaT HUCCIICO0BAaHUA 06pa3ua 3JIeKTpOXI/IMI/I‘IeCKI/IMI/I METOAaMU

- IOBHAKOMUTH CTy)IeHTOB C BOBMOXHOCTIMHU U OFpaHI/I‘{eHI/IHMI/I xpOMaTorpa(quecxoro MeToaa

- IO3HAKOMUTH CTy)IeHTOB C BOBMOXHOCTIMHU U OFpaHI/I‘{eHI/IHMI/I 3J'IeKTpOXI/IMI/I‘-IeCKI/IX METOAO0B UCCIICAOBAHUS 06pa311013



Du3NKO-XMMHs MOBEPXHOCTH pa3aesa ¢a3

AHHOTALMA:

Mup siBneHuil, CBsI3aHHBIX C TpaHULEH pa3zena ¢as, upe3Bbuaiino MHOrooopaseH. Cephe3Hble SIKCIIEPUMEHTAIBHBIE U TEOPETUUECKHUE
HCCIIeIOBAaHUS B 3TOM 00J1aCTH HEOOXOIUMBI ISl COBEPILICHCTBOBAHHS TEXHOJIOTHH 00paboTKU MaTepuaoB, MOIyYeHUs! CBEPXUUCTHIX
MOBEPXHOCTEH, aHTUKOPPO3UOHHBIX MTOKPBITHH, CHHTE3a HOBBIX KaTalIH3aTOPOB U T.J.

XapaKTepUCTHKH aTOMOB, HAXOASIINXCS Ha TIOBEPXHOCTH, HE COBIIAJAalOT ¢ 00BEMHBIMHU XapaKTepUCTHKaMu (a3sbl, a cama
MIOBEPXHOCTh XapaKTePH3YETCsl TAKUMH CIIeHN(UISCKUMHU (PU3MYECKUMHU BENNYMHAMH, KaKk paboTa BBIX0JIa JIEKTPOHA,
MOBEPXHOCTHOE HaTspKeHHe. [Ipu paccMOTpeHUH peanbHbIX TOBEPXHOCTEH CUTyalus yCIOXKHAETCS, IOCKONbKY yKa3aHHBIE
XapaKTEPUCTUKU N3MEHSIOTCS IpH afcopouun. Bee 310 3aTpyaHseT ToyHOE onpeeneHue “YiCcTo MOBEPXHOCTHBIX CII0EB”,
HCCIIEI0BAaTh KOTOPbIE HEMOCPEACTBEHHO YPE3BBIYANHO CIOXKHO.

Hean:

Ienb kypca - hopMHUpPOBAHHE Y CTYJACHTOB YETKOTO MPECTABICHHUS O TEOPETHUECKUX U IKCIIEPUMEHTAITLHBIX OCHOBaX (hM3MIECKON
XMUMHHU TIOBEPXHOCTEH pazzena ¢as, a Takke BBISBUTH 0COOYIO pOJTh 3TOM HAYKH KaK MEXIUCIUILTHHAPHON, CHHTE3UPYIOIIEH 3HAHHS
13 CMCXHBIX Pa3ziciIioB (I)I/I?;I/IKI/I, XUMHHU U 6I/IO.HOFI/II/I; HAYy4YUTh IIOHUMATh (1)I/I3I/IKO-XI/IMI/I‘-ICCKyIO OCHOBY IIPOLECCOB, ITPOTCKAOIINX HaA
rpaHHMIle pas3nena (a3 ¥ HCIOoNb30BaTh COBPEMEHHBIE TIPECTABICHHS O CTPYKTYPE U CBOMCTBAX IUCIIEPCHBIX CHCTEM IS aHAIH3a
3aaa4 q)yH)IaMeHTaHI:HOFO MATEPUATIOBECACHUSA U TCXHOJIOTUU HOBBIX MaTCprajioB.

3agaun:

OCHOBHBIE 33124 JIUCIUIUTHHBI:

1. M37I0KUTH OCHOBHBIE NOHSATHS (PU3MUYECKOI XUMHHU ITOBEPXHOCTEIH;

2. 00paTUTh BHUMaHUE Ha 3BOJIIOLUIO B3IJISIOB B IOHMMAaHUH IIOBEPXHOCTHBIX SIBICHUI, OCOOCHHO SIBJICHUH, TPOUCXO/SIINX HA
MIOBEPXHOCTH aHU30TPOIHBIX TeJl, KAKUMU SBJISAIOTCS METAIIBI B TBEPAOM COCTOSHHU;

3. nath 0030p 00IMX (PU3MIECKUX U XMMHUYECKUX MPOOIIEM, BOZHUKAIOIIMX [PH PACCMOTPEHNH PEaKLnii, IPOTEKAIONIUX Ha TPAHULIE
paszena das;

4. paccMOTPETh OCHOBHBIE COBPEMEHHBIE SKCIIEPHUMEHTAIBHBIC U TEOPETUYECKHE JJOCTHXKEHUS B 001aCTH (PU3HUECKON XUMUH
MOBEpXHOCTEH paszzeina das.



DuU3NKO-XMMHS CTEKJIAa M KBapua

AHHOTALMS:

ConepxaHue IUCHUIUIMHBI OXBaTHIBACT KPYTI BOIPOCOB, CBS3aHHBIX C T[OHUMAHHEM TCOPETHYCCKUX H  (DU3UKO-XUMHUYCCKHUX
OCHOB TPUPOJIBI CTEKIOO00PA3HOTO COCTOSIHUSL KaK COCTOSHUS, NPUHIMIIMAIBHO OTJIMYHOTO OT KPUCTATHYECKOTO
COCTOSIHHSL MAaTEpHHU, IOHUMAaHUEM MPUPOAbl (PaKTOpPOB, (OPMHUPYIOMIMX CBOMCTBA CTEKOJ, BAXHBIX M WX UCIOJNB30BAHUS
B ONITHYECKUX IEINAX, IS MOCICIYIONIEro MPUMEHECHUS TOMYYCHHBIX 3HAHUI U HABBIKOB TIPU  pa3pabOTKE COCTaBOB
CTEKJIOOOPa3HBIX MAaTEpPHAJOB, MPH pa3pabOTKe TEXHOJNOTHYSCKHX IPOIECCOB, CBSI3aHHBIX C HX MONYYCHHEM W TpPU HUX
9KCIUTyaTallik B MpUOOpax, a TaKXKe IPU BBHIIOJIHCHUU PA3IMYHBIX BUAOB paboT B MPOeCCHOHATIBHOM chepe NesITeNbHOCTH,
BKJIIOYAsl HAyYHO-UCCIIEA0BATENbCKUE, IPOSKTHBIE U JP.

Heasn:

Lens TUCUUTITHHEI — TPHOOpETeHNE 3HAHUH, YMEHUH U HABBIKOB O (PU3MKO-XMMHYECKUX CBOMCTBAX, IKCIUTYaTAlHOHHEIX ITapaMeTPOB
7 00JIACTAX MPUMEHEHHST OCHOBHBIX ONITHYECKUX MAaTEPHAJIOB (CTEKIIa U KBapIa).

3apauu:

JlucuuiyHa HanpasiieHa Ha PELICHUE CIECAYONIMX 3a1ay:

- TpuoOpecTH 3HaHHE 3aKOHOB TEPMOAMHAMUKH, OMPENENAIOMUX YCIOBUS YCTOIUMBOTrO, METaCTAOMIBHOTO M JIAOUIBHOTO
CYILLIECTBOBAHUS OIPENEICHHBIX arperaTHbIX COCTOSHUI BELIECTBA;

- IpuoOpecTH 3HaHME BUIOB AuarpamMM (a3oBBIX PaBHOBECHH KaK XapaKTEPHUCTUK THUIIOB B3aUMOJICHCTBHS B XUMHYECKUX CUCTEMaX U
YMEHHE UX UHTEPIPETUPOBATh C TOUKH 3PEHUS CTPYKTYPBl MaTepHaa;

- npuoOpecTH 3HaHHE MPUHIMIOB (HOPMHPOBAHMUSA CTPYKTYpHl CTEKOJ U 3HAKOMCTBO C BO3MOXKHOCTSIMU HAyUHBIX METOJOB
€€ N3y4YeHuUs;

- IpUOOpecTH 3HAaHME KUHETHYECKOH TEOpHM CTEKJIIOBAaHMS KakK OCHOBHOTO Ipolecca, pOpMHUPYIOLIEro BCe CBOMCTBA CTEKIIa,
U TIOHUMAaHUe NIPUPOALI MOJIEKYIIPHO-KUHETUUECKUX IIPOLIECCOB, JIEKAIIUX B €T0 OCHOBE;

- IpHOOPECTH 3HAHME MPUPOJBI MONEKYIAPHO-KUHETHUECKUX MPOLIECCOB, MPOUCXOISAIIUX NPH KPUCTAJUIN3AIMU CTEKOI U CIIOCOOO0B
yIpaBlIeHHs UMU;

- OCBOMTb YMEHHE MPOU3BOANTH PACUETHI PEKMMOB IIPOIIECCOB, (HOPMUPYIOMINX CBOWCTBA CTEKIA, HA OCHOBAaHHU
SKCIICPUMEHTAJIbHBIX JAHHBIX O CBOWCTBAaX CTEKOJN U CTEKIO00Pa3yIolIMX pacIlIaBoB;

- IpHOOPECTH 3HAHNE MPUPOABI XUMUYECKOH YCTOMYMBOCTH CTEKOJI, CIOCOOOB M3MEPEHHS 3TOTO CBOMCTBA U CIIOCOOOB YIIyUIICHUS
3TOTO CBOWCTBA IPHU pa3pabOTKe HOBBIX COCTABOB.

TpeGoBaHUA K YPOBHIO OCBOEHHS COAEPKAHUA:
CTyaeHTHI TOIDKHBI 00J1aiaTh 3HAHUAMH U3 KypCOB (PH3NIECKON XUMHH M (PU3HIECKIX METOIOB HCCIICTOBAHMUI.



dusnyeckass XUMHA. XUMHYECKasi KHHETHKA

AHHOTALMA:

XuMuueckas KHHETHKa - pa3Jiell pu3nueckoi XMMHUH, H3y4alonii 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKUX PEaKIMil BO BpEMEHH,
B 3aBUCHMOCTH OT Pa3lIUYHBIX (PakTOPOB (KOHLIEHTPALUH, TEMIepaTyphl, JaBICHUS U T.1.). Eciii TepMogHHaMUKa pelIaeT BOIPoC O
BO3MOXXHOCTH MJIM HEBO3MOXHOCTH IIPOTEKAHUS IIPOLIECCOB, HE TOBOPS 00 MX CKOPOCTH, TO XUMUYECKash KHHETHKA PEIacT BOIPOC, B
KaKOM HallpaBJIeHUH U C KaKOM CKOPOCTBIO MOIIeT JaHHBII BO3MOXKHBIN IpoIecc.

W3y4eHne KMHETUKH peaKkLUi IpecTaBisieT co00i 00bIION HHTEPEC, KaK ¢ TEOPETHYECKOH CTOPOHBI, TAK U C IPAKTHIECKOH. 3Has
OCHOBHBIE OCOOCHHOCTH KMHETUKH TOH WJIM MHOW PEaKIH, MOXKHO CYIUTh O MEXaHU3Me 3TOM PeakIMH, TO eCTh pelIaTh BOIPOC,
4yepe3 KaKHe CTaJuu, ¢ 00pa3oBaHNEM KaKHUX IPOMEXYTOUHBIX IIPOLYKTOB IIPOTEKAaeT peakuus. B cBoto ouepesp 3HaHHE MEXaHU3MA U
3aBHCUMOCTH CKOPOCTH PEaKIUH OT PA3INYHBIX ()AKTOPOB AAaET BOZMOXKHOCTB YIIPABIATH X0I0OM XMMHUYECKOT0 Ipornecca. B
TEXHOJIOTMH 3TO OYEHb Ba)XKHO, TaK KaK OT CKOPOCTH TIPOIIecca 3aBUCHT ITPOU3BOUTEIBHOCTh 000PYAOBAHHS, PEaKTOPOB, TO €CTh
KOJIMYECTBO BHIPAOATHIBAEMOH IPOAYKINH B €AMHUILY BpeMeHU. KpoMe Toro, OT BHEIIIHUX YCJIOBHH 3aBUCHT COOTHOILICHUE
MPOITYKTOB, €CIIH MPOTEKAIOIIAs PEAKIUS JAaeT HECKOJIBKO HANIPABJIEHUI C pa3NU4YHbIMU KOHEUHBIMH BELECTBAMH. 3HAHUE KMHETUKU
MOCNEN0BATENbHBIX U MapaIeNbHbIX CTaANN XMMHUYECKOTO MPOLECCA 3aBUCUT KAYECTBO BBITYCKAEMOT0 MMPOAYKTa, ETO YACTOTA.

B mpou3BoACTBEHHBIX IIPOIEcCax BayKHO 3HATh, C KAKOW CKOPOCTBIO M 110 KAKOMY HAIPaBIICHHIO OyJET MPOTeKaTh XMMUUIECKast
peakmys, Kak Hy>KHO U3MEHHTH yCJIOBHS NIPOTEKaHUs PEaKIINH, YTOOBI HAPABHUTh €€ B HYXXHOM HAIPABJICHUHU C HY>KHOH CKOPOCTHIO.

Chemical kinetics is a branch of physical chemistry that studies the regularities of chemical reactions over time, depending on various
factors (concentration, temperature, pressure, etc.). if thermodynamics solves the question of the possibility or impossibility of
processes, not to mention their speed, then chemical kinetics solves the question in which direction and at what speed this possible
process will go.

The study of reaction kinetics is of great interest, both from the theoretical side and from the practical side. Knowing the main features
of the kinetics of a particular reaction, you can judge the mechanism of this reaction, that is, to decide through which stages, with the
formation of which intermediate products the reaction proceeds. In turn, knowledge of the mechanism and the dependence of the
reaction rate on various factors makes it possible to control the course of the chemical process. In technology, this is very important,
since the performance of equipment, reactors, etc. depends on the speed of the process.

Heasn:

]_ICJIB AUCHUILIMHBI — U3YYCHUE (pyHl[aMeHTaHI)HBIX 3HAHUH XUMHYECKOH KMHETHUKU KaK HaYKH O CKOPOCTAX U MEXaHU3Max
XUMHUYCCKUX peaxunﬁ, OCHOBHBIX OKCIIEPUMECHTAIIBHBIX 3aKOHOMEPHOCTIX, JIC)KAIUX B OCHOBE TCOPUU XUMHYECKOMN KWHCTHUKH, 06HII/IX
3aKOHaX XMMHUUYECKOM KUHETUKU, CBA3U TCOPUU XUMHYECKOH KMHETHUKH C COBPCMCHHBIMU TCXHOJIOTUAMHA, IPUMCHACMBIMHA B
XMMHYECKOH MPOMBIIIIEHHOCTH, a TakKe (JOPMHUPOBAHHE Y CTYICHTOB 3HAHUN M YMEHHUH B PEIICHUH MTPAKTHUECKIX BOIIPOCOB B
00J1aCTH XUMHUYECKOH KUHCTUKH, YMCHHUE UCIIOJIL30BATh TECOPETUICCKUE TOAXOABI IPU pa3pa6on<e HOBBIX TGXHOHOFHﬁ, a TaKxXe
CaMOCTOATEIIbHO CTABUTH OKCIEPUMEHT 1O U3YUCHUIO KWHETUYCCKUX XaPAKTECPUCTUK PA3TIMYHBIX CUCTEM U YMETH IPOBOAUTH
YHUCJICHHBIC PACUCTHI KWHCTHUYCCKUX MapaMETPOB.

3agaun:
3aga4yd JUCHUIIINHEL:

PACKpLITH POJIb XUMHUYECKON KHHETHKH B MPUPOAHBIX U NPOMBIIJICHHBIX IIpOLECcCax, C(l)OpMyJ'H/IPOBaTb OCHOBHBIC 3aJa4U TCOpUU
XUMHYECKOM KHMHCTHUKH, YCTAHOBUTH 00J1acTh MIPUMCHCHUA XAMHYECKON KUHCETUKHU, OITUCATDh €€ CTPYKTYPHBIC 3JICMCHTLI U ITOHATUS;

PACCMOTPETh OCHOBHBIC 3KCIICPUMCHTAJIBHBIC MCTO/IbI XHMHYECKOMH KHMHCTUKH, IPUHIUII TIOCTPOCHUSA TCOPUHA XUMHYECKON KHHETHKU
Ha UX OCHOBE, CTPYKTYPY U MAaTCMAaTHYICCKHUC CbOpMBI OCHOBHBIX ypaBHeHI/Iﬁ XHMHYECKON KHWHCTHUKU, 0COOEHHOCTH X MCIIOIB30BAHUS
IIpU OIMMCaHUH OCHOBHBIX 3aKOHOB XUMHYECKON KHUHCTUKU,

PACCMOTPETh OCHOBHBIC METOABI SKCIICPUMEHTAJIBHOT'O U TECOPECTUICCKOT'O UCCIICAOBAHUA B XAMHYECKON KHWHETUKE, UCITOJIb30BAHUA
3aKOHOB XUMHYCCKOW KHHETHKH B COBPCMCHHBIX TEXHOJIOTHAX,

IIPOAHATTN3UPOBATh OCHOBHBIC IIPUHIUITBEI MOACINPOBAHUA XUMUICCKUX ITPOIICCCOB C UCITIOJIB30BAHNEM TeOpI/Iﬁ XHUMHAYCCKOU
KHHCTUKHA, YCTAHOBUTH 00J1acTh TIPUMCHEHUA DTUX MO,Z[GIICI\/'I, PacCcMOTPETh CII0COOBI BBIYHCIECHNS KHHETHYECKUX mapaMeTpoB,
XapaKTCPUIYIOIUX XUMHUYICCKUC ABJICHUA.



du3znyeckasi XumMusi. XuMH4ecKkass TEpMOAUHAMHKA

AHHOTALMSA:

Jucuunnuaa «Pusnyeckas XUMus. XUMHUYECKas TEPMOJIMHAMUKa» HalpaBjieHa Ha U3yUYeHUE TEOPETUUECKUX OCHOB TEPMOJUHAMUKHU
PaBHOBECHBIX MPOLIECCOB, TEPMOJUHAMUKHA TOMOT€HHBIX M TETEPOTeHHBIX PACTBOPOB, ()a30BBIX U XUMUYECKUX PAaBHOBECHUH.
[Honpo6HO u3nararoTcss OCHOBHBIE 3aKOHBI KJIIACCUUECKOM U XUMUUECKOH TEPMOANHAMUKYI, OCHOBHBIE TIOHATHS U IOCTYJIAThl C TOUYKH
3pEHUS KJIACCUYECKOTO TIOAX0/a, CIIOCOOBI IPOrHO3MPOBAHMS HAMIPABJICHUS IPOTCKAHMS XUMUUCCKHUX U (ha30BBIX MIPEBPALICHUIA,
METO/Ibl PACYETOB PABHOBECHOTO COCTaBa TCPMOJUHAMHYCCKHX CUCTEM. Ha mpakTHYecKuX 3aHATUAX Y CTYICHTOB (YOPMHUPYIOTCS
HABBIKH UCIIOJIB30BAHUS METOAOIOT MU AUCHUILTMHBI AJIsl pEIIeHUs pa3IuyHbIX 3a/1a4 B 001aCTH TEPMOXUMUH, COCTABIICHUS
MaTePHANTBHOTO M YHEPreTHIECKOro OalaHca CHCTEMBI IIPH MEPEX0/ie K PABHOBECHOMY COCTOsHHIO. Ha mabopaTopHOM MpakTUKyMe
Pa3BHUBAIOTCS CIIOCOOHOCTH OMPEACTICHHS KIACCHISCKUMH U COBPEMEHHBIMU METOIaMU TEPMOIMHAMUYECKHUX ITapaMeTpOB U3
9KCIIEPUMEHTATILHO HAOIIOTAEMBIX SBJICHUM, TIPOBEICHHUS YUCICHHBIX PACYETOB MPH OMUCAHUN PA3JIUYHBIX BUIOB XUMHUCCKUX U
(ha30BBIX paBHOBECHI M CBOWMCTB BEIIIECTB B paCTBOPAX.

Heasn:

[IpenonaBanue GU3NUECKON XUMUAN B YHUBEPCUTETAX CTABUT CBOCH TIIABHOM IENTbI0 PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, HAYYHTh
CTYJICHTa BUAETh O0JIACTH MPUMEHEHHS STHX 3aKOHOB, YETKO MOHUMATh UX MPUHIMITHAIEHBIE BO3MOYKHOCTH IIPH PEIICHUH
KOHKpeTHBIX 3a/1a4. [{enb YMK - moMoub cTyieHTy TiTy0OKO U BCECTOPOHHE OCBOHTH AUCHUIUINHY "®Pusndeckast XUMHAS. XUMHIECKast
TepMOAMHAMUKA'", OBIIA/IETh TEOPETUIECKAM MATEPHATIOM, HAYUYUTHCS MPUMEHSATh OCHOBHBIE (DU3UKO-XUMHUYECKUE 3aKOHBI IPH
pelIeHun pa3HooOpa3HBIX MPAKTHYECKUX 3a71ad B 00JIACTH XUMUYECKOH TEPMOJMHAMUKY, YMETh PACCUUTHIBATh XUMHUYECKUE U
aHAJIM3UPOBATh (a30BbIE PABHOBECHSI.

3agaun:

B 3amgaun puctmruinabl «Du3nveckas XUMus. XUMUYIECKask TEPMOJHMHAMUIKA» BXOIHUT MPHOOpETeHUE (3aKpeIUICHHE) CTYICHTOM
CIEAYIOIUX 3HAHUH, YMCHHUI 1 HABBIKOB:

HCIIOJIb3yET OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUIUIMH B MPOPECCHOHATBHON ACATEIBHOCTH, IPUMCHSCT METO/IBI
MaTEeMaTHIeCKOrO aHaIN3a ¥ MOJCIHPOBAHHS, TEOPSTUICCKOTO M AKCIIEPUMEHTAILHOTO HCCIICIOBAHUS

BJIaJIceT OCHOBAMH TEOPHH (PYHAaMCHTAIBHBIX Pa3eioB XUMHH (IIPEkKe BCEr0 HEOPTraHUIECKOH, aHATMTHIECKON, OpPraHNIeCKOH,
(U3MUECKOM, XUMHH BEICOKOMOJICKYJISIPHBIX COSANHCHUH, XUMHH ONOJIOTHYECKUX 00BEKTOB, XUMHIECKOH TEXHOJIOTHH);
CIOCOOCH MMPUMEHATH OCHOBHBIE 3aKOHBI XMMUH MTPH 00CYKICHUH MOJTYICHHBIX Pe3yIbTaTOB, B TOM YHCJIC C IPHBICYCHUEM
nH(POPMAIIMOHHBIX 0a3 TaHHBIX;

BJIaJ[eeT HaBBIKAMH XHMHUYECKOT0 SKCIICPUMEHTA;

MIPEACTABIIICT OCHOBHBIE XUMUYECKHUE, (PU3MUECKUE H TEXHHUESCKHE aCTICKThl XHMHYECKOTO MPOMBIIIEHHOTO ITPOM3BOACTBA C YIETOM
CBIPBEBBIX U SHEPTeTHUECKHX 3aTparT ;

BJIaJiceT HaBBIKAMHU pabOTH Ha COBPEMEHHON YIeOHO-HAYIHOH ammapaType Py NPOBEJCHUN XUMHUIECKIX SKCIIEPIMEHTOB
BJIJICET METOAAMH PETUCTPAIIMH U 00PAOOTKH PE3Y/IbTATOB XMMUYECKHX IKCIICPUMEHTOB .

BJIAJCTh METOJAMHU KOJIMYECTBCHHOTO aHAIN3a M MOICIMPOBAHMS, TCOPETHUCCKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHMS
BJIaJICET HABBIKAMHU PAbOTHI HA COBPEMEHHOW Y4eOHO-HAYYHOM ammapaType MpH IPOBEICHUH XMMUIECKUX IKCIIEPUMEHTOB

MOJKET IIPHUMEHSTh OCHOBHBIC 3aKOHBI (PU3UIECKOM XUMHHX KaK (yHIaMEHTa MaTCPUAIOBEICHHUS, BKIFOUast OCHOBBI XMMHUYECKON
TEPMOIHHAMUKH, TCOPHH PACTBOPOB U (PA30BBIX PABHOBECHIA, JIEMEHTHI CTATHCTHYCCKON TEPMOIMHAMUKH.



du3znyeckass XUMHUs. JJIeKTPOXUMHUS

AHHOTALMA:

DJIEKTPOXUMHS, SBJISSICH OHOM N3 001acTeil 3HaHUH (HU3NYECKO XUMHH, U3Yy4YaeT sIBJICHHS, BO3HUKAIOLIME ITPY B3aUMOJIEHCTBUS
9JIEKTPUYECKOT0 TOKa U BelecTna. .[IpenonaBanue Gpuanueckoll XMMUHM B YHUBEPCUTETaX CTABUT CBOEH INIaBHOW LIEJIBIO PACKPHITH
CMBICJI OCHOBHBIX 3aKOHOB, HAYYHUTh CTY/ACHTa BUETH O0JIACTH IPUMEHEHUS ITUX 3aKOHOB, Y€TKO OHUMATh UX NPHHIUIHAIBHbIE
BO3MOKHOCTH IIPU PEIICHUU KOHKPETHBIX 3a/1a4. BONbIIMHCTBO BONPOCOB AIEKTPOXUMHUH MOXKHO Pa3/IeIUTh Ha JBE YaCTH:
Kacarollyecs: ONHCaHUs IPUPOJBI PACTBOPOB AIIEKTPOIUTOB U IPUUMH NPOTEKAHUS TOKA Yepe3 HUX, HCTOPUUECKH ITa 4acTh Ha3BaHa
"MOHMKA", U Kacaloluecs ONKMCaHus SIBIICHUH, BO3HUKAIOIIUX PH KOHTAKTE JIBYX JIEKTPOIPOBOISIINX (a3, TaK Ha3pIBacMast
"snekTpoauKa’.

B pesynbpTare ocBOEHUS TUCLUILTUHBI CTYAEHT JOJKEH:

- 3HaTh OCHOBBI COBPEMECHHBIX TEOPHUil B 00IACTH SIEKTPOXUMHH U CHIOCOOBI MX MPUMEHEHHS JUIS PEIICHUS TEOPETHUECKUX U
MPaKTUYECKHX 3a/1a4 B JIIOOBIX 00JIACTSIX XMMHUH.

- YMETbh CAaMOCTOSITENEHO CTaBUTh 3a/1auy (PM3NKO-XMMHUECKOTO HCCIIEJOBAaHUS B 00IaCTH 3JIEKTPOXUMHUH, BHIOUPATh ONTUMAIIBHbIE
IIyTH ¥ METOZBI PEIICHNUS MOAOOHBIX 3324 KaK SKCIIEPUMEHTAIBHBIX, TAK M TEOPETHIECKUX; 00CYKIAaTh Pe3yIbTaThl
JNEKTPOXUMUYECKUX HCCIEA0BaHNI, OPHEHTHPOBATHCSA B COBPEMEHHOM TUTEPATypE MO MNEKTPOXUMHUH, BECTH HAYUHYIO TUCKYCCHIO
IO BOITPOCAM DJIEKTPOXHUMHH.

- IEMOHCTPHPOBAThH CIOCOOHOCTH ¥ TOTOBHOCTB ITPOBOAUTE (PU3UKO-XMMHUYECKUE PACUETHI C IOMOMIBIO M3BECTHBIX (hOPMYIT U
YpaBHEHUH, B TOM YHCIIE C TOMOLIBIO KOMITBIOTEPHBIX NPOrpaMM, TPOBOJANUTE CTaHJAPTHBIE DIEKTPOXUMHUYECKHE H3MEPEHUS,
TIOJIB30BATHCS CTIPABOYHOM JIUTEPATY POl 1O (HDH3HMUECKON XUMHUHL.

Hean:
PaCKpBITL CMBICJI OCHOBHBIX 3aKOHOB, HAYYUTH CTYJICHTA BUACTH O6JIaCTI/I MMPUMCHECHUA 3TUX 3aKOHOB, YCTKO MOHUMATh UX
MPUHINIHAIBHBIC BO3SMOKHOCTU IPU PCIIEHNHU KOHKPETHBIX 3a/1a4.

3agaun:

B 3agaun puctmruinabl « Du3ndeckas XUMUsA. DICKTPOXUMHES BXOIUT MPHOOPETCHUE (3aKPEIUICHIE) CTYJCHTOM CICIYIONIUX 3HAHHH,
YMCHUI U HaBBIKOB!

HCIIOJIE3YET OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B TPO(PECCHOHATBHON ACATEIBHOCTH, IPUMECHSET METO/IBI
MaTEMaTHIeCKOrO aHaIN3a ¥ MOJCIHPOBAHHS, TEOPESTUICCKOTO M IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS

BJIaJIceT OCHOBAMH TEOPHH (PYHAaMCHTAIBHBIX pa3IeioB XUMHH (IIPEXkKIe BCET0 HEOPTraHUIECKOH, aHATMTHIECKON, OPraHNYeCKOH,
(U3MUECKOM, XUMHUH BEICOKOMOJICKYJISIPHBIX COSANHCHUH, XUMHIH ONOJIOTHYECKUX 00BEKTOB, XUMHIECKOH TEXHOJIOTHH);
CHOCOOCH MIPIMEHATH OCHOBHBIE 3aKOHBI XMMUH ITPH 00CYKICHUH MOTYICHHBIX pe3yIbTaTOB, B TOM UHCJIE C IPUBICUYCHUEM
nH(POPMAIIMOHHBIX 0a3 TaHHBIX;

BJIaJ[eeT HaBBIKAMH XHMHUYECKOT0 SKCIICPUMEHTA;

BJIaJieeT HaBBIKAMHU pabOTH Ha COBPEMEHHON YIeOHO-HAYIHON ammapaType P NPOBEJCHUN XUMHUIECKIX SKCIIEPIMEHTOB |
BJIJICET METOAAMH PETUCTPAIIMH U 00PaOOTKH PE3Y/IbTATOB XMMUYECKHX IKCIICPUMEHTOB .

BJIaJICTh METOJAMH KAYCCTBEHHOTO U KOJIMYECTBEHHOT'O aHAIM3a U MOJICINPOBAHKUS, TCOPETHUCCKOTO U IKCIICPUMEHTATIBHOTO
HCCIICIOBAHHS

BJIaJICET HABBIKAMHU PabOTHI HA COBPEMEHHOW Y4eOHO-HAYYHOM ammapaType MpH IPOBEICHUH XMMUIECKUX KCIIEPUMEHTOB



PdusnyecKkue MeTOAbI HCCIeI0BAHMS

AHHOTALMS:

Jucuunnnaa « Pu3ndyeckue MeToIbl UCCIEI0BaHUsI» HAlpaBieHa Ha U3yUYeHUE TEOPETUUECKUX OCHOB U BO3MOKHOCTEH
MIPAaKTUYECKOT0 IPUMEHEHHUsI COBPEMEHHBIX METO/I0B UCCIIEIOBAaHUA U aHAJIN3a TOHKOM CTPYKTYphl IOBEPXHOCTH U XUMUYECKOTO
3JIEMEHTHOI'0 COCTaBa MPUIIOBEPXHOCTHBIX CIIOEB TBEPBIX Tel. JleTanbHO U3JIaraloTcss OCHOBBI ONTHUYECKOW MHUKPOCKOIIUU
(MeTamtorpadust), psia METOIOB AICKTPOHHONW MUKPOCKOITUY (TPAHCMHUCCHOHHAS, CKAHUPYIOIIAsi, TYHHEIbHAs MUKPOCKOIIHUS ),
aTOMHO-CHIIOBOI MUKPOCKOIIHH, 3JIEKTPOHHON CIIEKTPOCKOIHHY (PEHTICHOBCKas (POTOIIEKTPOHHAS CIIEKTpocKomus, Oe-37eKTPOHHAS
CIEKTPOCKOITHUS, MacC-CIIEKTPOMETPHsI BTOPHYHBIX HOHOB), @ TaKXKe AUPPAKIMH MEIUICHHBIX 3JICKTPOHOB, JJLIUIICOMETPHH,
PEHTIEHOCTPYKTYPHOTO aHau3a. PaccMaTpuBaroTes anmnapaTypHoe 0)OpMIICHUE U AaHATUTHYCCKHIE XapaKTCPUCTHKH U3y4aeMbIX
METOJIOB, CIIOCOOBI TOJATOTOBKH 00PAa3I[0B MaTEpHAIIOB K McciIeqoBaHIAM. DOpMUPYETCsl yMEHHE CaMOCTOSATEIILHOTO MIPOBEICHNUS
HCCJIEZIOBaHUI METOJaMH ONTUYECKOM, 3JIEKTPOHHON MUKPOCKOIIMH, PEHTI€HOCTPYKTYPHOI'O U MUKPOPEHTTEHOCIIEKTPATIbHOTO
aHam3a. Pa3BHBalOTCS CIOCOOHOCTH MPUMEHEHHSI OJTYICHHBIX 3HAHUH U HABBIKOB ITPH BBINIOJHEHUH HAyYHO-HCCIICTOBATEIIECKUX
paboT CTYICHTOB.

Hean:

]_ICJIB JUCHUIIIIMHBI — q)OpMPIpOBaHI/Ie Y CTYACHTOB CUCTEMBI 3H8.HI/II7I, yMeHI/Iﬁ 1 HaBBIKOB B MCITIOJIb30BAHUU COBPEMEHHBIX (I)I/I?)I/I‘{CCKI/IX
METOJI0B UCCIIEZIOBAHUS U aHAIN3a TIOBEPXHOCTU U IIPUIIOBEPXHOCTHBIX CJIOEB MAaTEPUANIOB JUIsl KOHTPOJIS 32 MUKPOCTPYKTYPOIi,
q)aSOBI:IM U XUMHUYECKUM COCTAaBOM MATECPUAJIOB.

3agauu:

OCHOBHBIMU 3aJ1a4aMH OCBOSHHMS TUCIUIUINHEI « DU3HYECKEe METOIBI UCCACAOBAHUS SABIISIOTCS:

- MOJY4EHHE U 3aKPCIUICHUE TCOPETHYCCKHUX U MPAKTUYCCKUX 3HAHUI B 00JIaCTH (PU3MYCCKUX U (PUBNKO-XMUMHUUECKHX SIBICHUI U
MIPOLIECCOB, JICKAIIMX B OCHOBE HANOOJICE BaYKHBIX METOIOB UCCIICIOBAHUS COCTaBa, CTPYKTYPBI U CBOWCTB MAaTEPHAIOB U OKPHITHH,
SIBJICHUH B HUX;

- MOHUMAHUE MPUHIIUIIOB YCTPOUCTBA M PabOTHI TUIIOBBIX MPUOOPOB U MOATOTOBKU 00pa3loB, 00pabOTKH U aHAIN3a PETHCTPUPYEMBIX
XapaKTEPUCTHK ¥ HCTOYHUKOB BO3MOXKHBIX OIIMOOK, OMPECIICHUS] TOYHOCTH 3KCIIEPUMEHTOB U MX OTpaHUYCHUH;

- IpUOOpETEHUE 3HAHUI M HABBIKOB TI0 OIICHKE BO3MOXKHOCTEH METOAOB M MX IPAKTUYECKOMY HCIIOIBF30BAHUIO B UCCICOBAHHU
MaTepHaJioB U TIOKPBITHI Pa3TUYHON IIPUPOJIBI, IPOLIECCOB U SIBJICHUH B HUX;

- pPa3BHTHE CIIOCOOHOCTH y CTYACHTOB IIPHMEHSITH IIOJTyYCHHBIC 3HAHUS [IPH BHIIOITHEHHN HAayYHO-HCCIICIOBATEIECKIX padoT.

TpeGoBaHUsA K YPOBHIO 0CBOCHHUS COACPKAHUS:

[IpenmecTBYOMUMHI KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO 0a3HupyeTcs TUCHUIUTHHA « PH3UdecKrne MEeTOIbI HCCIIeIOBAHIIDY
SBIISFOTCSL:

«CoBpeMeHHasI aHATTUTHIECKast XUMUD «DPm3nkay, « PU3uKa KOHISHCHPOBAHHOTO COCTOSHHSY.

[MapannensHO ¢ TUCHUIITHHON «PHU3HUECKHe METO B! HCCIICTOBAHUS H3YJAIOTCS AUCIUIUIMHBL: « DU3NKOXUMHUS TUCTIEPCHBIX CHCTEM
1 HaHOMaTepuanoB", « DU3UKOXUMUS U TEXHOJIOTHS MaTepuaony, "dusnueckas xumus'".

Jucrunnmaa « @U3ndecKkue METOIbI HCCIEJOBAHNU) SIBISIETCSI OCHOBOIIONIATAIOMICH [T H3Y9EHHS AUCIUIIIHH « DH3NKOXUMUS
MOBEpXHOCTEH pasznena Gasz», «DU3UKOXUMUS U TEXHOJIOTHS MaTepranoBy, « CTpyKTypHask XUMUS U KPUCTAIUIOXUMUS, « Teopus
KOPPO3UOHHBIX MPOIECCOBY, BBITOIHEHUS BBIITYCKHON KBaNU(UKAIMOHHON pabOoTHL



XuMuyeckast TEXHOJIOT U

AHHOTALMSA:

Juctuminna "XyuMudeckas TEXHOJOTH" peHa3HaueHa AJIsl U3yUYSHHS MTPOIECCOB MOTYUYECHUSI XUMHUUECKUX MPOAYKTOB, UX CBOICTB
U IpUMeHeHHs. B paMKax AMCUMIIIMHBI CTYI€HTHI U3y4Yat0T OCHOBHBIE IPUHLUIIBI XUMUYECKOM TEXHOJIOTUH, XUMUYECKUE PEAKIIUN 1
UX KHHETUKY, TEPMOTUHAMUKY U (PU3UUCCKHE CBOHCTBA XUMUICCKUX COCTUHCHUIA.

CTyAeHTBl 3HAaKOMSITCS C MPOU3BOACTBEHHON MPAKTUKOM, 3y4alOT TEXHOJIOTMYECKHUE MIPOLECCH U 000pyI0OBaHKE AT POU3BOICTBA
Pa3IUYHBIX XUMUYECKHUX MPOAYKTOB, TAKMX KaK KHCIIOTHI, IIEIIOYH, YIOOPCHNUS, INTACTMACCHI U Ipyrue. OHH TaKKe U3y4aroT METOIBI
aHaJIM3a XMMUYECKUX COSAUHEHHUH U CBIPbs, UCIIONb3YEMOTr0 B IPOU3BOJICTBE.

B xoze n3yveHus: AUCHUILTUHBI CTYACHTHI OIYYal0T HAaBBIKY [UIAHUPOBAHUS U OPTaHU3alUH TEXHOJIOTHYECKUX MPOLIECCOB, aHaIN3a U
ONTUMHM3AIIH POU3BOICTBEHHBIX IIUKIIOB, KOHTPOJIS KadecTBa NpoayKuuu. OHU y4aTcst padoTaTh ¢ XUMHYECKHMH PEarcHTaMU 1
000pyIOBaHHEM, a TAKXKe MPUMEHATh 3HAHUS XUMUIECKON TEXHOIOTHHU JJIsl PEIICHHUS MPAKTHYSCKUX 3a]1a4.

Wzyuenne mucuUILTHHEL " XUMIYeCKask TEXHOJIOTHA" MO3BOJISICT CTYACHTAM IOJyYUTh IPO(ECCHOHANBHYIO IIOATOTOBKY Ul paOOTHI B
XHUMHYCCKUX MPEIIPHUATHAX, T1a00paTOPHSIX, HAYIHBIX U HCCIICIOBATEILCKUX IIEHTPAX, a TAKXKE IJIs 3aHATHS HAYIHO-
HCCIICI0BATEIBCKOM IEATEIbHOCTRIO B 00JIACTH XMMHH U TEXHOJIOTHH.

Hean:

Henpro qucturuivabl " XyUMUYecKas TEXHOIOTHS " ABIIAETCS 3HAKOMCTBO C TEOPETHUECKMMH OCHOBAMH XUMUYECKON TEXHOJIOTHH,
OCHOBHBIMHU COCTABIISFOLIIMIMH XHMHUKO-TEXHOJIOTHIECKHX TPOIIECCOB (CHIPhE, JHEPTHS, KaTaju3, almnapaTypa, THIPOMEXaHHIECKHE,
TETUIOBBIE U MaCCOOOMEHHBIE TIPOIIECCHI), a TAKXKE PACCMOTPEHHE Ha STOW OCHOBE KOHKPETHBIX TEXHOJIOTUH TPOU3BOJICTBA HEKOTOPHIX
BXKHEUIINX XMMHUYECKUX MTPOTYKTOB.

3agaun:

1. ObecrieueHNe YCBOCHUS yYAIIUMUCS HAYYHBIX OCHOB XMMHUYECKOTI'0 IIPOU3BOJICTBA, YTO HEOOXOIUMO JUIS MPABHIBHOTO TOHMMAHHS
UMM SIBJICHUI U (PaKTOB, HAOIIOAAEMBIX B YCIOBHUAX IPOU3BOJICTBA, @ TAKXKE MOJTOTOBUTH HX K U3yUYCHHUIO CIICIHATBHON TEXHOIOTHH.
2. O3HaKOMJICHHE YYaIIUXCS C IEPCICKTUBAMHU Pa3BUTUS XUMUICCKOM MPOMBIIIICHHOCTH, BOIIPOCAMH XMMHU3AIMU U €€ 3HAYCHHEM
IUTS pa3BUTHA BCEX OTpaciei MPOU3BOJICTBA M CO3AHUs MaTCPUATTbHO-TEXHIHUYCCKOI Oa3bl.

3. ObecnieueHre MOHUMAHUS XUMHKO-TEXHOJOTHUECKUX MPOIECCOB M YMEHUE MX MOJCITUPOBAHHMS.

4. CucteMaTH3anus ¥ paclIupeHre 3HAaHUH O TPOM3BOJCTBE BAKHEHIITMX HEOPraHMUYECKUX U OPraHMYECKUX BEIIECTB, paHee UM
M3BECTHBIX U3 Kypca XUMHUU CPETHEH IIKOJIBI.

5. Ob6ecrnieueHne GOPMUPOBAHUS 3HAHHUIA B 00JIaCTH HAYYHBIX OCHOB XHMHYECKOTO POU3BOJICTBA, CBS3HU C APYTUMH JUCIUILTHHAMH.



Xumusi TBEpAOro Teja

AHHOTALMA:

B kypce "Xumus TBeproro Tena" paccMaTpHBAIOTCS OCHOBBI 30HHOM TEOpUU TBEPIBIX TeN, BIUSHUE Ne(EKTOB KPUCTAIHIECKOH
CTPYKTYpHI Ha CBOMCTBA TBEP/BIX TeJl, 0COOCHHOCTH MEXaHU3Ma M KWHETUKHU peakuuil ¢ yqacTHeM TBEP/BIX Tell, 0COOCHHOCTH
XMMHYECKOT0, (ha30BOTO COCTaBa M CTPYKTYPBI TBEPABIX Tell, 00yCIOBIMBAIOIINE UX CBOMCTBA M IPaKTUYECKOE IPUMEHEHNE, METOBI
MOTy4€HHs] MAaTePUAIIOB C 3aJaHHON CTPYKTYpoil u cBoiicTBaMu.

Heasn:

OCHOBHas 1€ JUCIUIDIMHEL — (POPMUPOBAHUE Y CTYAEHTOB CHCTEMBI (hYHAaMEHTABHBIX 3HAHUI 0 XMMHUIECKOH CBS3H B TBEP.BIX
Tenax, 30HHOH TEOPHH TBEPBIX Tell, 00 0COOEHHOCTAX Ne(eKTHOH CTPYKTYPHI BEIIECTB B TBEPJIOM COCTOSIHUH U O BIUSHUN
0CcoOeHHOCTEH XUMHUYECKOH CBS3M M CTPYKTYPHI TBEPJBIX T Ha X CBOMCTBA, O Tporeccax au¢dy3un u (pa3oBbIX MPEBPANICHUIX B
TBEPABIX TeNaX, O 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUUECKUX PEAKIUN C y4aCTHEM TBEPIBIX TN, O IIPOLECCAX
3apOABIIIc00pPa30BaHMs M POCTA KPHUCTAIIIOB, KOTOPBIE ONPEHEISIOT CTPYKTYPY MaTepHaa.

3apaun:

B pesynbTare n3yueHus JUCHUIUIMHEBL «XUMUS TBEPIOrO TENIa» CTYACHT JOJIKCH 3HATH!

OCHOBBI 30HHOH TEOPUH TBEP/BIX Tell; BIUSHHUE 1e(PEKTOB KPUCTAIIMIECKOI CTPYKTYPBI Ha CBOWCTBA TBEPJIBIX TEN; OCOOEHHOCTH
MEXaHU3Ma U KUHETUKU PEeaKUil ¢ y4aCTHEM TBEPABIX TEIL;

0COOEHHOCTH XHMHYECKOT0, ()a30BOT0 COCTaBa M CTPYKTYPHI TBEPBIX Te, 00YCIOBIMBAIOLINE UX CBOMCTBA U IPAKTHYECKOE
IIPUMEHEHHNE;METO/IbI IIOJIYyYEHHs MAaTEPUAIIOB C 3aJaHHOMU CTPYKTYpPOU U CBOMCTBAMHU

TpeGoBaHUsI K YPOBHIO OCBOEHHS CO/IEPKAHMSA:

I[I/ICLII/IHJ'II/IHH. «XHAMUSA TBEPAOTO TCIa» SABJISACTCA KOMILICKCHOU 1 6a3preTc;1 Ha 3HAaHUAX, MMOJYYCHHBIX CTYACHTAMHU IIPU U3YyUYCHUN
d)yHZ[aMGHTaHLHBIX JUCIHUIIINH ((HeOpI‘aHI/I‘{CCKaH XUMUA, «AHamuTH4YecKas XUMUA», «Duzndeckas XUMUA», «Duzukay.



Xumus 3J1eMeHTOB

AHHOTALMA:

OcHOBHOII 3a7aueil penoaaBaHys Kypca sBIsSeTCsS H3y4eHHe XUMHUH AJIEMEHTOB, UX BaXKHEHIINX COeUHEHUH, UCTIOIb30BAHUS B
HayKe, TEeXHHKe U ITOBCceIHeBHOM ku3HU. Oco0oe BHUMaHUE yAENEHO IepuoaudeckoMy 3akony JI.Ml.Meneneesa - OCHOBE U3yUEHUS U
IPEnoaBaHus COBPEMEHHON HEOPraHUUECKON XUMUU U BCEX €CTECTBEHHBIX HAYK, OCHOBHBIM 3aKOHOMEPHOCTSIM MIPOTEKaHHS
XMMHUYECKHX MPOIECCOB, XUMUU BOAHBIX PACTBOPOB U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIM peakiusiM. Kypc XuMuu 31eMEeHTOB UMEET
(dyHIaMeHTaIbHOE 3HAYEHHE B CTAHOBJIEHHH CHELUAINCTA IIMPOKOTO NPOQHILS - XUMHUKa-HCCIIEI0BaTeNs, XUMUKa-NPEeTojaBaTes,
XMMUKa-UHKEHepa.

J171s1 ero yCremHoro OCBOSHMsI HEOOXO0IMMO 3HaHUE CTyJEHTaMH Kypca obed xumun. Kypc obei XumMuu crpoutcs Ha 0a3e 3HaHUH
10 XMMUH, (PU3HKe U MaTeMaTHKe, 00bEM KOTOPBIX OIPEIEIISIETCSI HPOrPaMMOii CpeTHEH HIKOIIBI.

[TporpaMMoii AMCUUIIIMHBI TPEAYCMOTPEHBI CIEAYIONME BUABI KOHTPOJIS: BXOAHON KOHTPOJIb B (POPME MUCEMEHHOH KOHTPOJILHOH
paboThl, pyOeKHBII KOHTPOIIb B (hOPME ITPOBEPKHU BHIMOIHEHUS JOMAIIHHUX 331aHUH U YCTHOTO OIpOca, IIMCbMEHHBIX paloT,
TECTUPOBAHUSL.

The main task of teaching the course is to study the chemistry of elements, their most important compounds used in science,
technology and everyday life. Particular attention is paid to the periodic law of Mendeleev - 0o nova learning and teaching of modern
inorganic chemistry and all the natural sciences, the basic laws of chemical processes, chemistry of aqueous solutions and redox
reactions. Rate of chemistry of elements is of fundamental importance in the development of generalists - a research chemist, chemist
prepodavalya, a chemist-engineer.

For its successful development requires knowledge of students about the course-ing chemistry. General chemistry course is based on a
knowledge of chemistry, physics and mathematicians, whose volume is determined by the high school program.

Discipline program provides the following types of controls: input controls in the form of written tests, landmark control in the form of
checking homework and oral questioning, written tests, test.

Hean:

OCHOBHas 1IeTTh MIPEAIaraeMoro Kypca COCTOHUT B (pOPMHPOBaHHIH 3JIEMEHTOB TBOPUECKOTO XUMUIECKOTO MBIIIIICHHS CTYACHTOB,
KOTOpoe OyIeT UCIIONIB30BAHO IS PEIICHNS XUMAYECKUX 3a/1a4, CBSI3aHHBIX CO CIICIIHATBHOCTBIO, U OyIeT IepeHeceHo B

PO eCcCHOHATBHYIO NEeATSIEHOCTb.

CTyZ[eHT JOJDKCH UMETH MPEACTABIICHUEC O CTPOCHUUN U CBOMCTBAX OCHOBHBIX COCI[I/IHCHI/Iﬁ KaXI0T0 U3 3JICMCHTOB Hepnonnqecxoﬁ
CHCTECMBI.

3anaum:

1. 3HaTh XUMHUYECKOE BEHICCTBO, OCHOBHBIC KJIACChI, TCHETUYCCKYIO CBA3b BEIIECTB

2. [Tonnmatn IIPONECChI, B KOTOPBIX MOTYT Y4aCTBOBATH XUMHNYCCKUEC COCTUHCHU S (O6MGHHI>I€, OKHUCJIIUTCIbHO-BOCCTAHOBUTCIIBHBIC,
MIPOIECCH] KOMIUIEKCOOOPa30BaHMsl)

. 3HaTh TPOLECChI, MPOUCXOAANINE C BEIIECTBAMU B PaCTBOpaAX.

. ImeTh mpencraBienue o BHyTPEHHEH CTPYKTYpe BEIIECTBA, CTEPCOXUMHUH MOJICKYIL.

. Imets mpencraBienue o 60iee CI0KHBIX XUMHUSCKHX CUCTEMax DHEPreTHKE, B3aUMOACHCTBUS C OKpYXKAKOLIeH cpenon
. YMeTh HACHTH(UIPOBATH BEIIECCTBA (OTKPHIBATH HOHBI)

. [IpnoOpecTn HaBBIK SKCIIEPUMEHTAIBEHON pabOThI

. Imets mpencraBienue 00 MEKTPOXUMAIESCKUX TPOIeccax

. Imets npencraBienue o 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMAYECKUX TPOLIECCOB
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CTtpoeHue BeliecTBa

AHHOTAIUA:

JicnunnrHa 3HaKOMUT CTYIEHTOB ¢ COBPEMEHHOM TEOPHEH CTPOECHUS aTOMOB U MOJIEKYJI, OCHOBAHHOI Ha aHAIM3€ PEIICHUS
YPaBHEHHH HEPEIATUBUCTCKOU KBAHTOBOU MEXAHHKH.

Heasn:
Kypc «CtpoeHue BemecTBay UMEeT LEelbI0 03HAKOMHUTE CTYICHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS aTOMOB M MOJICKYJI,
OCHOBAaHHOH Ha aHAJIN3€ PEIICHUS YPaBHCHUI HEPEISITHBHCTCKON KBAHTOBOW MEXaHUKH.

3agaun:

3amaun Kypca COCTOAT B JOPMHUPOBAHUH Y CTYACHTOB 3HAHUI O METOJIaX pacyeTa IEKTPOHHBIX 000JI0YE€K MHOTOAIEKTPOHHBIX
aTOMOB M MOJIEKYJI: ypaBHeHUsT XapTpu-Doka, MeTOT BAICHTHBIX CBS3EH, MOJICKYJISIPHBIX OpOUTAJIel KaK THHEHHOW KOMOWHAITIH
aTOMHBIX OpOUTAleH, - U BEITEKAIOIIUX U3 ITUX PEIICHUH CBOMCTB MUKPOCKOITMYECKUX COCTABIIIONINX BEIIECTRA.



XuMuYecKue peakiiuu BOKpPYr Hac

AHHOTANMA:

Jucrunnuza "XuMudeckue peakiiii BOKPYT Hac" 3HAKOMUT 0OyUaroIUXCsl ¢ XUMUYECKUMH PEaKIUsIMU IIPOTEKAIONIIMU B
OKpY>KarollleM MHpe U OBITY, CBOMCTBAMU U IPUMEHEHHEM BEIIECTB U MaTepHaioB. TeMbl Kypca paclIupsiOT 3HAHUS 00yJaroIuXxcs B
00J1aCTH XUMHH, PEaTU3yI0T BO3MOKHOCTh MEKIIPEIMETHBIX CBsI3eH ¢ OMOJIOTHEH, SKOJIOTUel; MOTyUYeHHBIE 3HAHUS IO3BOJISIOT
ydaluMcs BUAETh POJIb XMMUYECKUX 3HAHUI B Pa3BUTHH MAaTEpUAIbHOM KyIbTyphl 4EJIOBEUECTBA.

Heasn:

dopMupoBaHUE HAYYHBIX HPEICTABICHUI O XMMUYECKUX PEAKIMAX B OKPYIKAIOIIEM MUPE M TOBCEIHEBHOM KH3HU YEIIOBEKA,
(dbopMHpoBaHHE MEXIUCIUILIMHAPHBIX CBA3eH XUMUH ¢ OMOIOTHEH, (PU3UKOI, acCTpOHOMHUEH.

3agauun:

OCBOCHI/IC JUCHUITIIIMHBI IIO3BOJINT:

1. 3akpenuTh 3HaHUA O PU3UKO-XUMHUIECKIX 3aKOHOMEPHOCTSIX, YIPABILIONINX MPOTEKAaHUEM XUMHYECKUX PEaKIUi B IPHPOJIE,
KUBBIX opraHmMax u HpOI/I3BOI[CTBeHHI>IX Hpoueccax.

2. HOJIy‘II/ITB 3HaHUA O pOHI/I XUMHUYCCKUX peaKuHﬁ B €CTCCTBCHHBIX HpI/IpOHHLIX npoueccax, O6eCHe‘IeHI/IH KU3HCOACATCIIBHOCTU
KUBBIX OpFaHI/ISMOB, HpOH?;BOIICTBGHHOﬁ u HOBCG}IHGBHOﬁ JKU3HU YCIIOBCKA.

3. OCBOI/ITI) paC‘-IeTHLIe MCTO/JbI, HGOﬁXOHI/IMLIe JJIA pemeHI/m HpaKTI/I‘IeCKHX 3a1a4 CBA3aHHBIX KaK C HOBCGHHSBHOﬁ ACATCIIBHOCTBIO
YCJI0BCKa, TaK U HpOH3BOHCTBGHHOI7[ JCATCIIBHOCTBIO.



YucjeHHbIE METOIbI H TPOrPaMMHPOBaHIE

AHHOTALMS:

B pe3ynbpTare n3yueHust JAHHOTO Kypca CTYJEHT AOJDKEH MOJyYnTh OCHOBHBIE HABBIKH MTPOTPAMMUPOBAHUS, U3YUHUTh Hanbosee
pacmpocTpaHeHHbIE METOIbI IPUOIMKEHHBIX BEIYUCIEHUH U 0O3HAKOMUTHCS ¢ HECKOIBKUMH MPUKIATHBIMH TPOTPAMMHBIMH
KOMIUICKCaMH. 37IeCh HE CTaBUTCS 3a/1a4a 1aTh (YHIAMEHTAIBHYIO IIOATOTOBKY B 00JIaCTH MPO(ECCHOHANBHOTO MPOrPAMMHUPOBAHHUS,
XOTsI J7Is1 HEKOTOPBIX CIICLUATM3ALUI TO MOKET OBITh OIpaBAaHo. B OOJBUIMHCTBE ClTy4yaeB AJs PELICHUS 3aa4 00paboTKU
9KCIEPUMEHTA U MAaTEMaTHYECKOT0 MOJEIMPOBAHUS MIPOLIECCOB YKE CYIIECTBYIOT TOTOBbIE TPOrpaMMHbIE KOMIUIEKCHI. OIHAKO,
CTYACHTHI TOJDKHBI IMETh SICHOE MPEACTABICHAE 00 OCHOBHBIX METOaX MPHONMKEHHBIX BBIYUCICHUN 1 TPAHUIAX UX IPUMECHUMOCTH.
DTO0 MO3BOJIUT, BO-TIEPBHIX, BEIOUPATh MOAXOISIIYIO ISl PELICHHs] KOHKPETHOW 3a/1a4i IIPOrPaMMy, a BO-BTOPBIX, IPABUIIEHO
HHTEPIPETUPOBATD MOJyYaeMble PE3yJIbTAThI.

TeopeTHyeckre OCHOBBI Kypca CTYJCHTH OCBAaHBAaIOT B PaMKaX JAPYTHX AUCIHIUIMH - MATEMAaTHUECKOTO aHATN3a U HH()OPMAIMOHHBIX
texHojoruii. [ToaToMy OCHOBHO# (hopMOii TpOBEICHNS 3aHATHH JOJKHO OBITh BHIITOJHEHHUE CTYACHTaMH MPAaKTHYCCKHUX 3aJaHUi Ha
KoMIibroTepe. ONTUMAIIBHBIM MPECTABIISIETCS BHIOJIHEHUE UMU Psijia 33]1a4, HAYMHAas OT CAMOCTOSTEIBHOT'O COCTABIICHUS
PeATM3YIOMINX MPOCTSHINTUE YHCICHHBIC METOIBI IPOTPAMM, Yepe3 MPUMEHEHUE CTaHIaPTHRIX ONOIMOTEK TIPOIISITYP.

Hean:

Lenpo mpenoaBanus TUCIUILIHHEL ABIIAETCS H3yUeHNE OCHOB s13bIKa Python, mproOpeTeHre HaBBIKOB IPOTPAMMHUPOBAHHS, YMEHHUS
COCTaBJICHUSA IPOrpaMM IJId pECIICHUSA HpO(l)eCCI/IOHaJ'H)HBIX 3a1a4 ¢ UCIIOJIb30BAHHUEM YHCIICHHBIX MCTOIOB. HpI/I MpeTnoaBaHn
JUCLMIIINHBI 3HAUUTEIbHOE BHUMAHUE YJEIAETCS CTPYKTYPHOM METOUKE IPOrPAMMUPOBAHUS U PACCMOTPEHUIO OCHOBHBIX
YHUCJICHHBIX METOIOB.

3agaun:

1. YMeTh COCTaBIATh JIMHEHHBIC, PA3BETBICHHBIC U IUKINYCCKUC AITOPUTMEI,

2. 3HaTh OCHOBHBIC JIEMEHTHI 5A3bIKa Python;

3. YMeThb ucnonb30BaTh s3bIK Python, yrcieHHbIC METOIBI ATl PELICHUS MPOPECCHOHATBHBIX 3a1au.



KomMmno3umuonubie MaTepHuajbl

AHHOTALMA:

JUis pa3nUYHBIX COBPEMEHHBIX TEXHOJIOTMYECKUX MPUMEHEeHUH TpeOyoTcs MaTe&#8232;puansl ¢ HEOOBIYHBIM COUETAHUEM CBOMCTB,
KOTOPBIX HE yAaeTcs JOCTUUb NpU UC&#8232;M0Ip30BaHIM TPAJUIIMOHHBIX MaTePHUAIOB — METaJUIMYECKUX CIIIABOB,
KepaMuKk&#8232;u moauMepoB. ITO B 0COOCHHOCTH B MOJHOI Mepe OTHOCUTCS K 3a/1a4aM, BO3HH&#8232;KaroIuM B
A9POKOCMUYECKON TEXHHKE, IPU CO3IaHHH MOJBOIHBIX JIOJOK U pa3—&#8232;MM4HbIX CpeAcTB TpaHcHopTa. Tak, Hanpumep,
HMH)XEHEPBI, 3aHAThIE CO31aHueM&#8232;BO3AYLIHBIX CYIOB, 3aWHTEPECOBAHBI B TOUCKAX KOHCTPYKIIMOHHBIX
MaTepHanoB,&#8232;k0Topbie ObI OTHOBPEMEHHO OBLTH JIETKUMH, 00J1aJalTi BEICOKOH MPOYHOCTHIO,&#8232;KeCTKOCThIO,
HM3HOCOCTOMKOCTBIO, CTOMKOCTBIO K YIaPHBIM Harpys3kam 1 aHTU&#8232;KOppO3HOHHBIMU CBOMCTBAMU. DTO COBEPILICHHO
HEOOBIKHOBEHHOE coueTaHne&#8232;pa3InIHbIX CBOUCTB. J[efiCTBUTENBHO, OOBIYHO Y IETbHBIH BEC
BBICOKOTIPOYHBIX&#8232;MaTepralioB BBICOK, & BO3paCTaHHE MPOYHOCTH U )KECTKOCTU COMPOBOKAAETCS Na&#8232; neHuemM yiapHon
BSI3KOCTH.

[pu pa3paboTKe KOMIIO3UTOB YCHIINS YYCHBIX U HH)KEHEPOB HAIIPaBJICHBI HA&#8232;NCKYCHOE COUeTaHNEe Pa3IMYHbIX METAJLIOB,
KEepaMHUK H TTOJITUMEPOB ¢ TeM, 4To&#8232;05I cO3/1aTh HOBOE MTOKOJICHNE MaTEPHAJIOB C SKCTPAOpIMHAPHBIMU CBOHCTBaMH.&#8232;Bo
MHOTHX CJIydasix IIpH MOJYyYEHUH KOMIIO3UTOB MIpeCIelyeTcs Leb YIyduTb&#8232;coueTaHe OCHOBHBIX MEXaHUYECKHUX CBOICTB
— YKECTKOCTH, YAapHOU BSI3KOCTH, &#8232;IpOYHOCTH MTPH KOMHATHOH U TMOBBIIIEHHBIX TEMIIEpaTypax.

For various modern technological applications require materials with unusual combination of properties that cannot be achieved with
the use of traditional materials — metal alloys, ceramics and polymers. This particularly applies fully to the task of fuss causin in
aerospace engineering, when you create submarines, and various means of transport. For example, engineers engaged in the creation of
aircraft interested in finding structural materials that would simultaneously light, possessed high strength, rigidity, abrasion resistance,
impact resistance and anti corrosion properties. This is an extraordinary combination of various properties. Indeed, usually the
proportion of high-strength materials is high and the increase in strength and stiffness is accompanied by PA vision toughness.

When designing composites the efforts of scientists and engineers focused on a skilful combination of various metals, ceramics and
polymers that would create a new generation of materials with extraordinary properties. In many cases, upon receipt of the composites
the aim is to improve the combination of basic mechanical properties — hardness, toughness, strength at room and elevated
temperatures.

Hean:

Lenpio m3y4eHns AUCIUIUIAHEI SBIAETCA POPMUPOBAHHUE y CTYACHTOB (pyHIaMEHTAIBHBIX 3HAHUH B 0071aCTH (PU3NKH, XUMUH U
MEXaHUKH apMHUPOBAHHBIX BEICOKONIPOYHBIMU Y BBICOKOMOAYJIBHBIMU BOJIOKHAMH W apMUPYIOIIUMHA CUCTEMaMU Ha X OCHOBC
METATNYCCKNX, HEMCTAIUIMYCCKUX HEOPTAaHNICCKUX, YTIICPOAHBIX U MTOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTCpHUaIOB (KM)

3agaun:

OCHOBHBIMH 3a/1a4aMH OCBOCHHMS JMCIUILINHEI SIBJISIOTCS:

- yray0JieHHOE TEOPEeTHIECKOe U PAKTUIECKOe OCBOCHNE OCHOBHBIX MPEACTaBICHUN 00 0COOCHHOCTSX JIEKTPOHHOTO CTPOSHHUS,
reoMeTpU4ecKo u (a30Boil CTPYKTYpPBl HEOPTAaHMYCCKUAX U OPTraHUYCCKUX MAaTPUYHBIX U APMUPYIOIIUX MAaTCPHAJIOB Ha YPOBHE
aTOMOB, CBSI3€H, MOJICKYJI, aTOMHBIX U MOJICKYJISIPHBIX PEIIETOK, aMOP(HBIX U KPUCTAILTHYECKHX (a3;

- (hopMHpOBaHKE Y CTYICHTOB 3HAHUH (PYHIAMEHTAIbHBIX OCHOB (DU3UKO-XUMHH, MUKPO- U MAKPOMEXaHUKH KOMIIO3UIIHOHHBIX
MaTepHAJIOB KaK TeTePOrCHHBIX CHCTEM U MPHHIUIIOB HAIPABICHHOTO CO3[aHUs U PETryIHPOBaHus UX (a30BOU CTPYKTYPHI U
B3aMMO/ICHCTBHUS KOMIIOHEHTOB U (ha3 10 TPaHHUIIE pa3/eria;

- aHaJIM3 BIIMSTHUS MIPUPOJBI U CBOMCTB KOMIOHEHTOB ((a3), nX 00bEeMHBIX JT0JIeH U XapakTepa pacupeneneHus (GazoBoii CTpyKTypsI),
a TaKoke B3aUMOJICHCTBHS 1O TPaHUIIE Pa3Jieia Ha OCHOBHBIC (PU3NKO-XUMHUECKUE U (PU3NKO-MEXaHHYCCKHE

CBOWCTBA, B3aHMMOJICHCTBHIE C HU3KOMOJICKYJISIPHBIMH BEIIECTBAMHE, XUMHYECCKYIO CTOHKOCTh U KOPPO3HIO KOMITO3HITHOHHBIX
MaTEpHAJIOB Pa3IHYHBIX THIIOB.



Koopnnnaunonﬂaﬂ XUMHUA

AHHOTALMS:

Kypc npennasHaueH 11 CTYJJEHTOB XUMHUECKUX (DaKyIbTETOB BBICIINX YUeOHBIX 3aBEICHUI U HapaBieH Ha popMupoBaHue
CHCTEMaTU3UPOBAHHOIO MIPEICTABIEHUS O COBPEMEHHOM COCTOSIHUM XMMHUU KOOPIMHAIIMOHHBIX COEAMHEHUH, METO/IaX CUHTE3a U
HCCIIEZIOBAaHUM UX CBOMCTB. B mporpamme Kypca paccMaTpUBarOTCs: TEPMUHOJIOTHS U HOMEHKJIATypa KOOPIUHALMOHHBIX COSAMHEHUI];
HX IPOCTPAHCTBEHHOE U JEKTPOHHOE CTPOCHUE; METOBI CHHTE3a, UCCIICIOBAHHS COCTABa, CTPYKTYPBI M (GU3UKO-XUMHYCCKUX
CBOICTB KOOPAWHAIIMOHHBIX COCTUHEHUH.

Heasn:
VYraybneHne 3HaHUI O TIPHPOJIe KOOPIMHAIIMOHHBIX COSIMHEHNH JUTS PeIIeH s 3a1a4 B Ipo(eCcCHOHATFHON 1 HAyYHOU e TeTHHOCTH.

3agauu:

PaccMOTpeTs OCHOBHBIE acTIEKTHI XUMHH KOOPAWHAIMOHHBIX coennHeHui. ChopMupoBaTe npecTaBiIeHne 00 SKCIepIMEHTAIBHBIX U
TEOPETUUECKIX METOAAX HUCCIIeIOBAHHS IPOCTPAHCTBEHHOTO CTPOSHHS KOOPAUHAIIMOHHBIX coequHeHni. ChopMHUpOBaTh yMEHHS IO
COCTABJICHUKO U pemeHH}o MATEMATUYCCKUX ypaBHeHHﬁ, OIMUCBHIBAKOIINX NOHHBIC paBHOBCCI/IH B paCTBOan KOMIIJICKCHBIX
coeauHEeHHH. Pa3BUTH y CTY/ICGHTOB HAaBBIKU COCTaBIEHHS pedepaToB, JOKIAI0B, IPE3CHTANNII IT0 TeMe HCCIIeA0BaHNUS.



IIpukjaagHas 3JIeKTPOXUMUs

AHHOTALMA:

Kypc “IlpuknagHas 3IeKTpoXUMHs BKIIOUYAeT B ce0s HECKOIBKO BaXKHEHIITUX pa3/ielloB XMMUUECKO TexHoIoruu. B pamkax
M3YYEHUS TOW JUCHUTUIMHBI CTYJEHTHI MOJIy4aloT 3HAHUSA O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU M TEXHOJIOTUH B 00JacTH
CO3/1aHUs ¥ MPUMEHEHHS] XUMHYECKUX UCTOYHUKOB ToKa (XMT), coBpeMeHHBIX MpolieccaXx HaHECEHUS TalbBaHUYECKUX MTOKPBITHH U
HOBBIX 00JIaCTAX MX HCIOJB30BaHUS, O COBPEMEHHBIX MPOIECcCaX TUAPOIICKTPOMETAILTYPrHH, 3JIEKTPOJIN3a PACIUIABOB U MOTYYCHUS
XUMHYECKUX MPOIYKTOB C UCIIOJIB30BAaHUEM DJIEKTPOIIM3A.

Tak e cTyaeHTh! u3y4ar ocHOBHbIE THIBI XWT 1 UX XapaKTepUCTHKH, OCHOBHBIE 3aKOHOMEPHOCTH, NpoTeKkaromux B XUT
ANIEKTPOXMMUYECKUX MPEBPAILCHHHN, MPEUMYILECTBA 1 HeqocTaTku pa3nuvHbix XU T, ux o01acTi NpUMEHEHHS U KOHCTPYKIIMOHHBIC
0COOCHHOCTH; 3aKOHOMEPHOCTH TIPOIIecca AMEKTPOKPUCTAILIH3AUH, OCHOBHBIC THITHI F'aJIbBAHUICCKHUX IMTOKPHITHH, UX (H3UKO-
XHMHYECKHIE CBONCTBA, 00IACTH NPUMEHEHHUS, TEXHOJIOTHIESCKHEe 0COOCHHOCTH MTPOIIECCOB HAHECEHUSI OTICTBHBIX BHIOB IIOKPBITHHA,
HCIOJIBb3yEMbIE IEKTPOJIUTHI U 3JIEKTPOAHbBIE MAaTepUaJIbl, METOABI KOHTPOJIS KayecTBa MOIyYaeMbIX IajJbBaHUYECKUX HOKPBITUI;
OCHOBHBIE IPOLIECCHI NOTYYEHUS METAJUIOB IIyTEM I'HJIPOJIEKTPOMETAIUTYPIHH, ONIEPALMH TOATOTOBKY JIEKTPOJIUTA U U3BICUCHUS U3
HETO MeTalia, a TAakKe HCIOIb3YEeMbIe IS STOT0 METO/bI, TEXHOJIOTHYECKHE 0COOEHHOCTH IIPIMEHSIEMBIX ITPOIIECCOB; OCHOBHBIE
3aKOHOMEPHOCTH IEKTPOXUMHUYECKUX IPOLIECCOB, IPOTEKAIOIIUX B PACIIIABIECHHBIX MJIEKTPOIUTAX, OCHOBHBIE SJIEKTPOXUMHUECKUE
TIPOIIECCHI MOIYICHHUS METAIIOB TIOCPEICTBOM 3JIEKTPOJIH3a PAcIUIaBOB, OCOOCHHOCTH OTAEIBHBIX AIEKTPOXUMUIECKUX TPOIECCOB,
IIPUMEHSEMBIE SJIEKTPObI U KOHCTPYKLHUIO 3JIEKTPOIU3EPOB; OCHOBHBIE 3JIEKTPOXUMUYECKHE IPOLIECCH NOMYYEHH XUMUYIECKUX
MIPOIYKTOB, UCTIOIB3yEMBIE SIEKTPOIUTEI, YJICKTPOAHBIE MaTEePHAITBI, OTCIbHBIC KOHCTPYKIIMOHHBIE 0COOCHHOCTH 3JIEKTPOIN3EPOB.
HayuaTcs monoupaTh HEOOXOAUMYIO CHCTEMY TabBAaHHUECKUX TIOKPBITHH B 3aBUCUMOCTH OT YCIIOBUH NalbHEHIIIEH SKCTUTyaTaIliH
W3IETUS WIN MTOKPBIBAEMOT0 y3J1a, SJIEKTPOJIHT IS MOIYUYSHHs TIOKPBITHA U ONTUMAJIbHBIE YCIOBUS OCAXKIEHUS JAHHOW CUCTEMBI
noKpeITUNA. CTyIEHTHI TaK K€ OBJIAJICIOT OCHOBHBIMHU 3KCIIEPUMEHTAIBHBIMA METOIAMH UCCIIEIOBAHUS MIPOLIECCOB MOTYUEHUS
raJbBaHMYECKUX MOKPBITUI U METOAAaMH KOHTPOJIS X KA4eCTBa, MOJIy4aT ONBIT HAHECCHHS TralbBAHUYECKUX MTOKPBITUN U KOHTPOJIS UX
KayecTsa.

Heasn:

OCHOBHa}I [CJIb JUCHUTUINHBI — CUCTEMATU3AIUA U KOHIICTITYaJIbHOC U3JIOKCHUE Q)aKTOB )58 I/IL[GI71 Ppa3inYHbIX pa3/iejioB HpI/IKJIa,HHOf/'I
ANIEKTPOXUMUH, a TaKXKe, POPMUPOBAHKE Y CTYICHTOB CUCTEMbI (PYHIAMEHTAJIBHBIX 3HAHHUI U IPAKTUYCCKUX HABBIKOB B 00JIACTH
ANEKTPOXUMUYCCKUX TEXHOIOTHH.

3agauun:

- PACCMOTPEHHUE TPOLIECCOB MPEBPAICHHSI XUMUYECKOH SHEPTUH B IMEKTPHUESCKYIO  BO3MOXHBIX ITyTEH UCIIONB30BaAHHMS IEKTPOIN3a
VTS TIOJTYYSHHST METAJIIOB, TaJIbBAHUYCCKHUX IMOKPHITHH U Pa3IMYHBIX XUMHUECKHUX ITPOTYKTOB.

- (hopMHpPOBaHHKE TIPEICTABICHHIA O COBPEMEHHBIX DJICKTPOXMMHYECKHX TEXHOIOTHAX, 00 OCHOBHBIX 3JIEMEHTAX TEXHOJIOTMIECKOTO
mporiecca, 00 0XpaHe OKPYKaroIIel CpeIbl B 3JIEKTPOXUMHIECKOM IIPOU3BOICTBE.



DU3NKO-XUMHUA U TEXHOJIOTHS MaTepHuajaoB

AHHOTALMS:

PaccMOTpeHbI OCHOBHbBIE (PU3UKO-XUMHUYESCKHE TIPOIECCHI, JISKAIUE B OCHOBE TEXHOJIOTMYECKUX POIECCOB CO3/aHuUs, 00PaOOTKH U
HU3MEHEHHsI CBOUCTB MaTepuasioB. M3mararTcs COBpeMEHHBIC IPEICTABICHUS O fe(ekTaX KPUCTAUTHUSCKOTO CTPOCHUSI MAaTePHAIIOB,
WX BIMSHHUY Ha CBOMCTBA MaTEPHAJIOB, MPOIECCH Ne(OPMAIMU U PA3PYIICHHIS MATEPUAIIOB, a TAK)KE MPOIECCHl TEPMUICCKOM
00pabOTKH MaTEpPHANIOB, IPOLIECCHl KPUCTAIUIN3AIMHY, (ha30BbIC IPEBPAILCHHS i COBPEMEHHBIC MaTEPUAIIbI, HAXOIAIINE IPUMCHEHHUE
B BBICOKOTEXHOJIOTMYHBIX OTPACIISX MPOMBIIIIEHHOCTH.

Heasn:

OCHOBHas 11eTTh JUCIUILIMHEI — CHCTEMAaTH3alNs W KOHIETITyalbHOE H3JI0KEeHHE (PaKTOB M WAEH pa3NnIHBIX Pa3leNIoB COBPEMEHHOM
HayK{ O MaTepHajax, a Takxke, JOPMHUPOBAHHUE y CTYACHTOB CHCTEMBI (DYHIaMECHTABHBIX 3HAHUI O TEOPHHU Ie(EKTOB B TBEPAOM
Telne, o (a3oBBIX IMPEeBpaIeHA B MaTepHaiax, TEOPHH TEPMUIECKOH 00pabOTKH, TEOPHH pocTa U 00pa30BaHUs HOBOU (a3bl.

3anaun:

B pesynbpTare n3ydeHHs AUCIMIUINHEI CTYJCHT JTOJDKEH 3HATh Ae()eKThl KPUCTAIIMYECKOTO CTPOSHHS MaTePHaIOB, TIPOLIECCHI (ha30BBIX
IIPEBpaIICHUH B MaTeprajax, TECOPUI0 TEPMUIECKON 00paboTky 1 (a30BbIe MPEBPAICHUS, HHUIUUPYEMBIC TEPMOOOPaOOTKOH,
TEOPHIO IPOLIECCOB 00Pa30BaHUS U POCTA HOBOH (pa3bl, OCHOBHBIC TEH/ICHIIMN COBPEMEHHOTO MaTEPHAIOBEICHNUSI.



Oxpana Tpyaa u 6e30MacHOCTH XUMHUYECKHX NMPOU3BOJICTB

AHHOTALMS:

.CoBpeMeHHas HayKka U IPOU3BOACTBO HEMBICIHMEBI 0€3 UCTIONb30BaHUs BBICOKOTO IaBIICHUS U TIIyOOKOTO BaKyyma, pa3sHOOOPa3HOTO
AMEKTPOOOOPYNOBaHUSA, PA3TUYHBIX MAaTEPHUAJIOB U BEIIECTB B MEIKOJUCIIEPCHOM BH/JIE, OPTAHUYECKIX PACTBOPUTETIEH,
TEXHOJOTMYECKUX )KUAKOCTEH M PACTBOPOB, 00JIAIAIOIINX B3PBIBO- U MMOXKAPOOIACHBIME CBOHCTBaMH. O0eCeYnTh HEOOXOMMBbIN
ypOBeHb 0€30MaCHOCTH U OE3BPEAHOCTH TpyAa B cdepe HayKH U MPOM3BOACTBA IIpU3BaHa cucteMa oxpassl Tpyaa (OT), onpenensemas
KaK «CHUCTEMa 3aKOHOJIATEIbHBIX aKTOB, COI[HATbHO-3KOHOMHYECKHUX, OPraHU3aUOHHBIX, TCXHHYECKHUX, TUTHEHHYCCKUX U JIeueOHO-
MPOQHUIAKTUIESCKUX MEPOIPUATUI U CPENICTB, 00CCICUMBAIOLINX OE30MACHOCTh, COXPAHEHHE 3M0POBhs U PaOOTOCIIOCOOHOCTH
YeNoBeKa B IPOLIECCE TPYAa».

Heasn:

[enbro 1 OCHOBHO¥ 3a/1adei HACTOSIIIEH TUCITUILTHHBI SBJIETCS O3HAKOMIICHHE OYIYIIUX CIIEIHAINCTOB C OCHOBHBIMH acTICKTaMHU
OXpaHbI TPyJa U TEXHOJIOTHYECKOH Oe30macHOCTH. CHCTeMaTHIeCKHe 3HAHUS, TOJTYICHHbIC B JAHHOW 00J1aCTH, ITO3BOJIAT CTYACHTAM
6oJree 0CO3HAHHO OTHOCHUTLCS K COOoaeHu0 paBui 1 HopM OT Ha 1ab0paTOpHBIX 3aHATHAX Ha OOJIee cTapIinX Kypcax,
CO3HATEIBHO COOJIOIATh 3TH MIPABUIIa K HOPMBI B pabOTe MOC/IC OKOHYAHHS YHUBEPCHUTETa, TPEOOBATh UX COOIIOICHUS OT
paboTonarenei.

3agaun:
3azLaqe171 HaCTO)IHIefI JUCHUIIIIUHBI ABJISICTCA O3HAKOMJIICHHUEC 6y,HyHII/IX CrICUaJInuCTOB C OCHOBHBIMU aCIICKTaMU OXpaHLI prua nu
TEXHOJIOTHYECKOH 0€30IMacHOCTH.



TexHoJioru4yeckue npoueccbl GOTOHUKH U HHTErPaJIbHONH ONTHKHU

AHHOTALMS:

.B yue6HOM Kypce paccMaTpUBalOTCs OCHOBHBIE KOMIIOHEHTHI HHTEIPAIbHOM ONITUKU, TEOPUS ONITUYECKUX BOJTHOBOJIOB, METOIBI
(hopMUpPOBaHHS BOJIHOBOJHBIX CTPYKTYP, METOBI HCCIEIOBAHUS XapaKTEPUCTHK ONTHYECKUX BOTHOBOAOB, MTOCIIEA0BATEIHOCTh
TEXHOJIOTMYECKUX IPOLECCOB (YOPMHUPOBAHHS HHTETPATBHO-OMITHYECKOTO YCTPOICTRA.

Heasn:
JlaHHBIN Kypc TpenHasHa4deH st GOpMHUPOBaHUS (PYHIAMCHTAIBHBIX 3HAHUH U MPAKTUYECKUX HABBIKOB (JOTOHHKE, HHTETPATEHON
ONTHKE, IPUMEHSIEMbIX TEXHOJIOIMUYECKUX Mpoleccax.

3agauun:

3a;[aanI/I Kypca SIBJIIHOTCSA O3HAKOMIJICHHUEC CTyIIeHTOB C OCHOBHBIMH TCXHOJIOTUYCCKHUMU HpOHCCC&MI/I, KOTOpI)Ie I/ICHOJII)3yIOTC$I HpI/I
HN3TrOTOBJICHHUHU I/IHTera.HLHO-OHTI/I‘IeCKI/IX yCTpOﬁCT, TeOpeTI/I‘IeCKI/IMI/I OCHOBAaMHU OIITHUYCCKUX BOJIHOBOJOB U MCTOAaMHU UCCJICOAOBAHUA
HX XapaKTEPUCTHK.



Puszuka U XUMHUSI moJinMepoB

AHHOTALMA:

. B manHOM Kypce 0CHOBHOE BHUMAaHHUE YAEIEHO CTPYKTYpe MOTUMEPOB, UX QU3NIECKUM U (PU3UKO-MEXaHUYECKUM CBOHUCTBAM,
B3aMMOCBSI3U CTPYKTYPBI U CBOUCTB MOIMMEPOB. Jl0CTaTOUHO OAPOOHO paccMaTpuBaroTes AehOpMaIOHHbBIC CBONCTBA MTOJUMEPOB,
MIPOLIECCH] UX MEXaHU4YecKoro paspyumenus. [lpuknannoii xapakrep cofepkanusi yueOHOro Kypca OTpaXkaeTcsl B HATMUUU Pa3/IelioB,
MOCBSIILIEHHBIX MTOJUMEpPaM, UCTIOIb3YEMbIM Il U3TOTOBJICHHS ONTUYECKOTO BOJIOKHA, ONTHYECKUM KIIESIM, IPUMEHSIEMBIM B
HHTErPabHOI ONTHKE, TEPMETHKAM M COCTaBaM, UCIIOJIb3yEMBIM JUISI BIIAr03aIlUTHI Pa3IUYHbIX YCTPOUCTB (POTOHUKHU U
MHTErPabHOI ONTUKH. BakKHBIM acIIEKTOM SIBJIACTCS COXPAHEHHE TOJMMEPAMU CBOMX (PU3MYECKUX U XMMUYCCKUX CBOMCTB MpH
Pa3NYHBIX BUAAX BEICOKOIHEPIETUUECKOTO BO3CHCTBHS: YIABTPA(HUOICTOBOTO U3ITyUCHHS, BRICOKUX TEMIIEPATyp, IUIa3MBl,
&#61543;-n3nyyenus u ap. Takue Bo3aeiCcTBUS MOTYT UMETh MECTO, KaK B ITPOLIECCE U3TOTOBIEHUSI Pa3IMYHbIX YCTPONCTB, I11e
IIPUMEHSIOTCS ITOJIMMEPBI, TaK U B IIpOLIECCE NOCIey IOl SKCILTyaTallu.

Heasn:

JlaHHEBIH Kypc TpenHa3sHa4deH st GOpMHUPOBaHKSA (yHIAMECHTAIBHBIX 3HAHUH 1 MPAKTHIECKUX HABBIKOB O CTPYKTYPE M CBOMCTBaX
IIPUMEHEHHH TI0JIMMEPOB, HCIONB3YEMBIX B (DOTOHMKE W MHTETPATBHON ONTHKE.

3apauu:

3agauaMu Kypca SBISIOTCS:

3HaHME OCHOBHBIX O0JIacTeil MPUMEHEHHs TOJMMEPHBIX MaTepHUanoB B (POTOHUKE U HHTETPATbHON ONTHKE

3HaKOMCTBO C TEXHOJIOTHYECKUMH MTPOLIECCAaMU, B KOTOPBIX HCHOJIB3YIOTCS TTOJMMEpPHbIE MaTepHualibl B (POTOHHKE M MHTErPaJIbHOM
OITHKE U TPeOOBAHUAMH, MIPEABSIBIAEMBIMUA K HUM

BIIaJI€HHUE METOAAaMH UCCIIeIOBAHHsI CTPYKTYPHI U CBOMCTB IOIMMEPOB

YMEHHE NOAOHPATh NOJIMMEPHBIE MaTepHalbl C HEOOXOJUMBIMH CBOMCTBAMH /IS PEILICHUs IPAKTUUCECKUX 3a/1ad  (POTOHUKH U
MHTETPAILHOH ONTHKH



