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1. OBIIME NNOJIOKEHUA

1.1. OcHoBHasi oOpa3oBaTejibHAasi MNporpaMMma OakajaBpuara (Jajee — mnporpaMmma
O0axanaBpuata, OOIl 6akanaBpuarta), peanuzyemas (¢eaepaJbHbIM TOCYAAPCTBEHHBIM
OIO/DKETHBIM  00Pa30BATENBHBIM YUPEKICHHEM BBICIIETO MPOPECCHOHATBHOIO 00pa30BaHUS
«Poccuiicknii XMMHKO-TEXHOJIOrnYeckuii yuusepcuteT uMenu J.J1. MenneneeBa» B COOTBETCTBUU
¢ ¢eneparbHBIM TOCYIApCTBEHHBIM OOpPa30BATEIbLHBIM CTAHIAPTOM BBICHIETO OOpa30BaHHS U
JloroBopoM o ceTeBoit hopme peanuzaruu o0pazoBareabHbIX mporpamMm Mexay PXTY umenn J[.U.
MenneneeBa 1 ABTOHOMHON HEKOMMEPUYECKO 00pa3oBaTeIbHONM OpraHu3alueld BICIIEro 00pa3oBaHus
«CKOJIKOBCKMI MHCTUTYT HAYKH W TEXHOJIOTHI» IO HampaBieHUio moarotoBku 04.03.01 Xwumwus,
npodusib « », TPEACTaBIseT COOOH KOMIUIEKC OCHOBHBIX XapaKTEpUCTUK OOpa3oBaHHS U
OpraHMU3alOHHO-TIEJaTOTMYECKUX YCIOBHM, KOTOPBIMA IMpelicTaBieH B BHJE y4eOHOro IIaHa,
KaJleHaapHoro y4eOHoro rpaduka, paboumx NHpOrpaMM TUCHHMIUIMH (MOXIYJEH), OIEHOYHBIX WU
METOJIMYECKUX MaTepuajoB, pabouell mporpamMmbl BOCIHTAHUSA, KaJCHIAPHOTO  IUIaHA
BOCIUTATEILHOU PabOThI, JOPM aTTECTAIINH.

1.2. HopMaTHBHBIE JOKYMEHTHI /1JIsl pa3padoTKU NPOrpaMMbl 0aKaJIaBpHaTa 1o
HANPABJIEHUIO MIOATOTOBKH COCTABIISIOT:
— @enepanbhblii 3akoH 0oT 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit

denepauuny;

— IIpuka3 Muno6puayku Poccuu ot 17.07.2017 1. Ne 671 «O0 yTBepkaeHUM (enepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa BhICHIET0 O0Opa3oBaHuUsA- OakajaBpHaT II0
HarpasieHuto noarotoBku 04.03.01 Xumusi)» (nanee — ®I'OC BO no HampaBieHUI0 MOATOTOBKU
04.03.01 Xumus);

— ITpuka3 Munobpuayku Poccum ot 05.04.2017 Ne 301 «O6 yrBepxnenun Ilopsaxa
OpraHM3alliil M OCYIIECTBIEHUS 00pa3oBaTeNbHON JEATEIbHOCTH 1O 00pa3oBaTebHBIM
mporpaMMaM BhICIIEro oOpa3oBaHUs — MporpaMMaM OakaliaBpuaTa, MporpaMMaM CIEIUATUTETa,
MporpaMMaM MarucTpaType.

— IIpodeccuonanehslii ctannapt «Creyuanrucm no paspabomxe HAHOCMPYKMYPUPOBAHHBIX
KOMNO3UYUOHHBIX MAMepuanosy», yTBEpKIeHHBIH NprukazoM MUHHCTEPCTBA TpyAa U COIHAIbHOMN
3anuthl Poccuiickoit @enepanuu ot 08.09.2015. Ne 604H.

— IIpuka3 MunucrepcrBa oopazoBanus u Hayku PO ot 23.08.2017 Ne 816 «O06 yTBepkaeHUN
[Topsinka mpuMeHEHUsT OPTaHU3AIMSIME, OCYIIECTBISIIOIIMMHA 00pa30BaTENbHYIO JIEATEIbHOCTD,
ANEKTPOHHOTO 00YYEeHHUSI, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI MPU pean3aiuu
o0pa3oBaTeIbHbIX IIporpamMmm» [DnexkTpoHHBII pecypc]. Pexnm JOCTYyIIa:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%E8%EA%
EO%E7/ (nata obpamenus: 02.04.2021).

— [Ipuka3 MunucrepcTBa Hayku U Bbiciiero oOpasoBanusi Poccuiickoit denepanum,
MunwucrepceTBa npocsemnieHust Poccuiickoit ®eneparnuu ot 05.08.2020 Ne 885/390 «O mpakTuueckoit
MOATOTOBKE 00yUaroIuXcsH) [DnexkTpoHHBII pecypc]. Pexum JIOCTYyTIA:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata oopamenus: 02.04.2021);

— [lonoxxenne 00 oOpraHuM3alMd M HWCIOJIB30BAHWU  DJIEKTPOHHOTO OOYy4YeHHs] U
JTUCTAHIIMOHHBIX 00pPAa30BATEIIBHBIX TEXHOJIOTHHA TPU peau3aliii 00pa30oBaTEeIIbHBIX MPOTPaMM B

dbenepalbHOM TOCYZAapCTBEHHOM  OFOJDKETHOM  00pa30oBaTeIbHOM  YUPEKICHUHM  BBICIIETO
oOpazoBanus «Poccuiickuil XMMHUKO-TeXHOJOTu4Yecknii yHuBepcutrer umenu (.M. MenneneeBay,


http://pravo.gov.ru/proxy/ips/?docbody&nd=102447332&intelsearch=816%2B%EF%F0%E8%EA%25

npunsToe peuienneM Ydenoro coera PXTY um. J[.U. Menneneesa ot 27 maprta 2020 r., mpoToKO
Ne 9, BBenennoe B feiictBue npukazom pekropa PXTY um. J[.U. Menaeneesa ot 27 mapta 2020 r.
No 29 on [DnexTpoHHbBIN pecypcl]. Pexum JOCTyIa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQIDOT_2.pdf nata
obpamienus: 02.04.2021);

— [lonoxeHne O MPAKTHYECKOW MOATOTOBKE OOydaroummxcsi B (eaeparbHOM

rOCy/IapCTBEHHOM OFOPKETHOM 00pa30BaTEIbHOM YUPEXKICHUHU BBICIIETO 00pa30BaHUS
«Poccuiickuii XUMUKO-TEXHOJIOTHYEeCKU yHuBepcuTeT umenu .M. MenneneeBay, npuHATOE
pemenuem Yuenoro copeta PXTY um. [I.1. Menneneesa ot 25.11.2020, mpoTtokos Ne 4, BBesieHO
B neiictBue npukazom pekropa PXTY um. JI.1. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTponHbIi pecypc]. Pexum nocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka 2.pdf narta
obpamienus: 02.04.2021).

[Tpu ocBOEHUY AMCUIHMILINH ¥ MPAKTHK CTYACHTHI JOJDKHBI UCTIOJIB30BaTh HH(OPMAITMOHHBIE
1 MH(QOPMAaIIMOHHO-00pa30BaTEIbHbBIE PECYPCHI CIEAYIONINX MOPTAIOB U CAUTOB:

— Cucrema QenepanbHbiXx 00pa3oBaTeNbHBIX NOPTaOB. CUCTEMa OTKPHITOTO 00pa30BaHUA.
Koncantunroseiit nentp HMOC OO PO [Onexrponnsid pecypc] — Pexum gocryma:
http://www.openedu.ru/ (nara o6pamienus: 02.04.2021).

— Hndopmanmonnas cuctema «EnMHOE OKHO AOCTYMa K 00pa3oBaTesbHBIM pecypcamy». URL:
http://window.edu.ru/ (nata oopamenus: 02.04.2021).

—  OD3IIO: cootBerctBue TpeboBanusim OI'OC [DnexkTpoHHBI pecypc] — Pexxum moctyma:
http://fepo.i-exam.ru/ (nara oopammenus: 02.04.2021).

1.3. O0mas xapakTepucTHKA NPOrpaMMbl akajaBpuaTa

Lesb10 mporpaMMsbl fakajaBpHaTa SBISETCS CO3/IaHUE I 00YJAIOUINXCS YCIIOBHH /IS
pUOOpEeTeHUsT HEOOXOAUMOTO JUTSl OCYIIECTBICHHS TPOPECCHOHATBHOMN IEATEIIEHOCTH YPOBHS
3HaHUH, yMEHHH, HaBBIKOB, OIbITA JAEATEIbHOCTM M IMOJTOTOBKM K 3alllUTe BBITYCKHOU
KBAJIM(UKAIIMOHHON pabOTHI.

[Tonmyyernne oOpa3oBaHUs 1O TporpamMme OakangaBpuara JJONYCKAaeTCs TOJNBKO B
o0pa3oBaTeNbHON OpraHU3aIMK BRICIIET0 00pa3oBaHus (Jajee — OpraHu3anus).

O06yueHnue 1Mo 00pa30BaTEIBHOM MPOrpamMMe BBHICHIETO OOpa3OBaHHUS — MPOrpamMme
OakanaBpuaTa B 00pa30BaTebHONW OpraHM3alliu OCYLIECTBISETCS B OYHOU (popme oOyueHwHs.
O6wvem mporpamMmbl OakanmaBpuata coctaBisger 240 3adeTHBIX eAWHUI (Janee — 3.€.) BHE
3aBUCUMOCTH OT (pOpMbI 00yUeHUs, TPUMEHAEMBIX 00pa30BaTENbHbBIX TEXHOIOTUH, peannu3aluu
nporpamMMbl OakanaBpuaTa € HCIOJB30BAaHUEM CETEBOW (DOPMBI, peaiau3alMy MPOrpamMMbl
OaxayiaBpuaTa 10 UHAMBUIYyaJIbHOMY y4€OHOMY IJIaHy.

Cpox noryyeHus: 00pa3oBaHus 10 Iporpamme O6akajgaBpuara:

B O4YHOI opMe oOyueHus, BKIOYasi KAaHUKYJIbI, IPEI0CTaBISIEMbIE TTOCTE
MIPOXOKJICHHUSI TOCYJApCTBEHHOM UTOTOBOM aTTEeCTallMu, COCTABIsET 4 roja.

py 00yYeHHUH 110 UHAWBUIyaIbHOMY yueOHOMY IUIaHy UHBaNuA0B U juil ¢ OB3
MOJKET OBITh YBEJIMYEH IO MX 3asBJICHUIO HE Oosee 4eM Ha | roj mo cpaBHEHHIO CO CPOKOM
MOJTy4YeHHsT 00pa30BaHUs, YCTAHOBICHHBIM JIJISI COOTBETCTBYIOIIEH (OPMBI O0yUICHHSI.

O0wem nporpaMmsbl OakanaBpHuara, peajin3yeMblil 3a 0JTUH Y4eOHBIN IO/, COCTABIISIET HE
Oomee 70 3.e. BHe 3aBHUCHMOCTH OT ()OpPMBI OOY4YEHHS, NPUMEHSIEMBIX O00pa30BaTEIBHBIX
TEXHOJIOTHH, pealn3aluy MporpamMMmbl OakajlaBpHaTa C HCIIOJIb30BAaHHEM CETEBOH (OpMBl,
peanu3alii  TPOrpaMMbl  OakanaBpuara 10 WHAWBHIYAIBHOMY YYeOHOMY IUiaHy (3a
UCKJIIOUEHUEM YCKOPEHHOTO 00Y4eHus1), a MPU YCKOPEHHOM 00yueHun — He 6osee 80 3.e.

[Tpu peanm3anmu nporpaMMbl OaKaaBpraTa OpraHU3allysl BIIpaBe MPUMEHSTh
3JIEKTPOHHOE 00Y4YeHHUE U TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.


http://www.openedu.ru/
http://window.edu.ru/
http://fepo.i-exam.ru/

IIpu oOyueHMM 7MLl C OTrPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI 3JEKTPOHHOE
oOyuyeHHWe W JUCTaHIMOHHBIE OOpa30BaTEIbHBIE TEXHOJOTUU JOJKHBI IPEaycMaTpUBaTh
BO3MOKHOCTH NpHEMa-Tiepeiaud HHPOPMAIUU B TOCTYIHBIX 7151 HUX (hopMax.

Peanuzanus nmporpaMMel 6akaiaBpraTa MOXKET OCYIIECTBIISTHCS OpraHU3auei KaK
CaMOCTOSITENIbHO, TaK U IOCPECTBOM CETEBOM (POPMBI.

OOpa3oBarenbHasi JIEATEIBHOCTh IO IporpamMMme OakajlaBpHaTa OCYIIECTBISIETCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit ®denepanuu, eciii MHOE HE OINPEAENCHO JOKAIbHBIM
HOPMAaTUBHBIM aKTOM OpIaHU3alUH.

CTpykTypa nporpaMmmbl 0aKaJIaBpUaTa BKJIKYAET 00513aTEeJIbHYIO YaCTh U YaCTh,
(¢opmupyemyro yuacTHHKaMH 00pa30BaTeIbHbIX OTHOLICHH.
CrpykTypa nporpamMmsl OakaiaBpuaTa BKIIOYAET CIEAYIOIUE OJIOKHU:
Baok 1 «/lucuunanubl (MOAYJIH)», KOTOPBIN BKIIOYAST AUCITUTUIMHBI (MOIYIIH ), OTHOCSIIHECS K
00513aTeNIbHON YaCTH MPOrPaMMBI M 4acTH, POpMUPYEMOH ydacTHUKaMHU 00pa30BaTeIbHbBIX
OTHOIIICHHU;
Baok 2 «IIpakTuka», B KOTOPbI BXOAAT yueOHasi U IPOU3BOJICTBEHHAS IIPAKTUKH;
Buiok 3 «'ocynapcTBeHHAsi HTOTOBasi aTTECTALUSN», KOTOPBI BKIIIOYAET MOJATOTOBKY K
MpOLIEype 3aIIUTHI U 3aIIUTY BBITYCKHON KBaTU(UKAIIMOHHON PabOTHI.

CrtpykTypa u 00beM IpOrpamMmsbl 0aKajaaBpuarta

CrtpyKkTypa nporpaMMbl 0akajiaBpuaTa OOBeM nporpammbl OakajgaBpuara B
3aYETHBIX eIUHHIIAX

biok 1 JIMcUUIIIUHBL (MO ) He menee 198

biok 2 [IpakTrka He menee 6

biok 3 ['ocyapcTBEHHast UTOTOBas aTTECTALUS 6-9

O0Bem nporpamMmbl 6akagaBpuaTa 240

K o6s3aTenpHON yacTu nporpamMmsl 0akanaBpuaTa OTHOCSATCS AMCUUIUIMHBI (MOIYJIM) U TPAKTUKH,
obOecrieunBaronie  GopMupoBanue  oOHmENPOPECCHOHATIBHBIX ~ KOMIETEHIMH, a  TakKke
npodeccuOHaNbHBIX KoMIeTeHIMH, ycraHoBieHHbIX I[TOOII B kauecTBe 00s3aTenbHBIX (IIpU
HaJIU4IHN ).

B o0s3aTenbHyt0 yacTh IporpaMMsbl OakanaBpraTa BKIIOYAKOTCS, B TOM YHUCIIE:

- IUCUUIUIMHBI (MOAYNH) 1o punocoduu, ucropuu (uctopuu Poccuu, Bceob1iel uctopun),
MHOCTPAaHHOMY $I3bIKY, O€30M1aCHOCTH KU3HEIEATEIbHOCTH B pamkax bioka 1 «/lucuuniaunst
(Momymn)»;

- TMCUUIUTMHBI (MOYJIN) TIO (PU3HUECKOH KYIbType U CIIOPTY, peajin3yeMble B pamkax bioka 1
«IMCUUTUIMHBL (MOLYIIN)».

[Iporpamma GakanaBpuaTa J0HKHA 00€CTIEUNBATH PEATH3AINIO TUCIUILIAH (MOIYJIEH) 1Mo

(bu3nyecKoil KyabType U CIIOPTY:

- B oObeMe He MeHee 2 3.¢. B paMmKkax bioka 1 «Jlucuumumaer (MOIymmm)»;

- B o0beMe He MeHee 328 akaIeMHUUeCKHX YaCcOB, KOTOPHIE SIBISIOTCS 0053aTeIbHBIMU TSI
OCBOCHHS, HE MIEPEBOIATCS B 3.€. M HE BKIIIOYAIOTCS B 00BEM MpOorpaMMbl OakaiaBpuaTa, B paMKax
ANEKTUBHBIX TUCHUIUIMH (MOyJeil) B 04HON (hopme oOyueHusl.

JucuumiuHel (MOYHM) 10 GU3NYECKON KYIbTYpE U CIIOPTY PEAIN3YIOTCA B MOPSJIKE,
ycraHoBieHHOM Opranuzanuei. s naBanuaos u mun ¢ OB3 Opranusanus ycTaHaBIMBaeT
0COOBIN TOPSAAOK OCBOSHMSI TUCIUIUIMH (MOyJei) Mo pU3ndecKoi KyIbType U CIOPTY C yUETOM
COCTOSIHUS MX 3/J0POBBSI.



JvcuumuimHel (MOAYNIN) U IPAKTUKU, oOecrieunBaronye GopMupoBaHie YHUBEPCATIbHBIX
KOMITETEHIIMH, MOTYT BKJIIOYAThCs B 00s13aTENIbHYIO YacTh IPOrpaMMbl OakajiaBprara u B 4acTh,
bopmMHupyeMyr0 yd4aCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIICHHH.

O0beM 00s13aTeNbHOM YacTH, 0e3 yueTa 00beMa rocy1apCTBEHHOW UTOTOBOW aTTECTAIIUH, TOJKEH
COCTaBIISATH HE MeHee 60 MPOIEHTOB 001Iero oobemMa MporpaMmbl OakagaBpuaTa.

Opranuzanus 10JKHA TPEIOCTaBIATh HHBaIUIaM 1 uiiam ¢ OB3 (1o ux 3asBIIE€HUIO)
BO3MOYKHOCTh OOY4YEHUS 110 TIporpaMMe OakaiaBpuaTa, yYUThIBAIOIIEH 0COOCHHOCTH HX
NCUX0(U3UUECKOTO Pa3BUTHSI, HHANBUIYATbHBIX BO3MOXXHOCTEH U IIPH HEOOXOJMMOCTH
o0ecreYrBarOIIE KOPPEKINIO HAPYIICHUI Pa3BUTHUS M COLMAIBHYIO Al TAIIMI0 YKA3aHHBIX JIHII.

OOBeM KOHTaKTHOM pabOTHl 00YYAIOIINXCS C MIPETIOIaBaTeNIeM IIPU MPOBEACHUH y4eOHBIX 3aHATUN
o mporpamMme 0akajaBpuara JOKEH COCTaBIATh MpU 04HOM Gopme 0Oydenus He MeHee 60
MPOLICHTOB 00111eT0 00beMa BpeMEHH, OTBOAMMOTO Ha peaau3alfio JUCIUIUIMH (MOyJIeH).

1.4. TpeGoBaHuA K NOCTYNAKOIEMY

TpeboBanust K MOCTYMAOMIEMY OMPEEIISIOTCS (PelepaTbHbBIM 3aKOHOIATEILCTBOM B
obnactu obpa3zoBaHus, B ToM uncie [lopsikoM npuema Ha o0yueHue mo o0pa3zoBaTeIbHBIM
porpamMMmam BBICHIETO 00pa30BaHuUs — MporpaMMam OakaiaaBpuaTa Ha COOTBETCTBYIOIIUN
y4eOHBIN TO/I.

2. XAPAKTEPUCTHUKA ITIPO®ECCUHOHAJIBHOU JEATEJbHOCTH
BbIITYCKHUKOB, OCBOUBHIUX TPOTPAMMY BAKAJIABPUATA

2.1. O6nacTh mpodecCHOHATBHOMN IEATETHPHOCTH U cepa MpoPecCHOHATBHOMN IEATEITBHOCTH
BbIMYyCKHUKOB, ocBouBIIKUX OOII OakanaBpuara, BKIIIOUALT:

26 XuMHYEeCKOEe, XUMHKO-TEXHOJIOTHUECKOE TIPOU3BOJICTBO (B chepe ONTUMHU3AIIH
CYIIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJIOTHI, METOJOB M METOIUK TOIYICHUS U
aHaJM3a MPOYKIINH, B chepe KOHTPOJIS KaueCTBa ChIPbs, MoTyGpadpuKaToB U rOTOBOM
MPOYKIIMH, B chepe macnopTU3aLUK U CepTUPUKALIUN TPOAYKLINN);

40 CkBo3Hble BUABl MPOGECCHOHATBHONU AESITENbHOCTH B MPOMBIIUIEHHOCTH (B cdepe
OpraHu3alli W TIPOBEICHHUS HAYYHO-HCCIEIOBATEIBCKUX M OIBITHO-KOHCTPYKTOPCKHUX paboT B
00JacTH XMMUYECKOTO U XMMHUKO-TEXHOJIOTHUYECKOTO IPOU3BOJICTBA).

2.2 Tunsl 3ama4 W 3a7aud MPO(PECCHOHATBHON NEATENBHOCTH, K KOTOPBIM TOTOBSITCS
BBIIYCKHUKH B pamkax ocBoeHus OOII 6akanaBpuara:

- Hay4YHO-MCCIIEI0BATENbCKUE;

2.3 OObexktamMu mpodecCHOHATBHONW AESITeNTbHOCTH BBIMYCKHUKOB, ocBouBmux OOII
OaxanaBpuaTa, UM 00IaCThIO (00JIACTSIMH) 3HAHUS SIBIISIOTCS:

— XUMHUYECKHUE DJIEMEHTHI, BEIIECTBA, MATEPHAIIBI, CHIPBEBBIE PECYPChI, XUMHUECKUE TIPOIIECCHI

U SIBJICHUS;

— npodeccuoHaIbHOe 000PyI0BaHHE;

— WCTOYHHKHM TNpOoQecCHOHANbHON HH(OpMAlNH, AOKyMEHTalMs Mpo(eccnoHalbHOTO U
MIPOU3BOICTBEHHOTO Ha3HAYCHHSI.

3 CTPYKTYPA TIPOT'PAMMBI BAKAJIABPUATA

Coneprkanue 1 opraHusanusi ooOpazoBaTenabHOro nporecca rnpu peanuzanun OOII Beiciero
oOpa3oBaHus — OakanaBpuar 1o HampasieHuto moarotoBku 04.03.01 Xumus pernmaMeHTHPYeTCS:
—y4e0HBIM TIAHOM;
—KaJIeHAapHBIM Y4eOHBIM rpaduKkom;
—macroptamu (POPMHUPOBAHUS KOMITETSHITNH;
—pabo4ynMu porpaMMamMu JUCUHUIUINH (MOIYIei);
—pabo4yuMu porpaMMaMy IPaKTUK;



—IIPOrpaMMOM IrOCYJapCTBEHHOM UTOTOBOM aTTECTALlUH;
—(poHaMU OLIEHOYHBIX CPEJICTB;

—METOJIMYECKUMHU YKa3aHUsIMHU 110 cooTBeTcTBYIOIIEH OOII;
—paboyeii mporpaMMoii BOCITUTAHHS;

—KaJIeHJapHBIM TJIAHOM BOCITUTATEIbHOMN paboThI

3.1 Y4eOHublii niian

VYueonsiii man OOII GakanaBpuaTa BKIOYAET MEPEUYCHb MUCIMIUIMH (MOIYJICH), IPAKTHK,
aTTECTAlMOHHBIX HCIBITAHUN IPOMEXYTOYHOM M TOCYAApPCTBEHHOM HWTOTOBOM arTeCcTaluy
oOyuaromuxcsi, APYrUX BHJIOB Y4YeOHOH [EATENbHOCTH C yKa3aHHEM HX o0beMa B 3aYETHBIX
€IMHULIAX, MOCJIEI0BAaTENIbHOCTH U paclpeAeiieHusl 1o NnepuojaM oOydeHUs; BBIAEIAETCS 00beM
KOHTAKTHOW paboThl O0O0y4aromuxcs ¢ TmpenojaaBaresieM (10 BHUIaM YYEOHBIX 3aHATHH) H
CaMOCTOSITENIbHOW paboThl O00ydarOMMXCsl B aKaJeMHUYECKUX (ACTPOHOMHYECKMX) wyacax. Jlis
KOKIOW JAUCUUIUIMHBI (MOAYINS) M MPAKTUKU yKa3biBaeTcsa ¢GopMa MPOMEKYTOYHOW aTTecTaluu
00yJaromuxcs.

Y4eOHblii 11aH NPEACTABIEH B IPUIOKEHHUH.

3.2 KanennapHblii yueOHblii rpaduk
[TocnemoBarenbHOCTh peaM3alid MPOTpaMMbl OakajiaBpuiaTa IO rojlaM H CeMeCTpaM
(BKJTFOYAST TEOPETHYECKOE O0YUICHHE, TPAKTHKH, IIPOMEKYTOYHBIE U TOCYIaPCTBCHHYIO HTOTOBYIO
aTTeCTalll1, KAHUKYJIbI, IPUBOJUTCS B KAJICHAAPHOM y4eOHOM rpaduke.

Kanenmapuslii yueOHbIN rpaduk IpeCTaBICH B PUIOKCHHUH.

3.3 PaGouue nporpaMMbI THCHUILTAH (MOTYJI€i)
B OOII 6akanaBpuara B MPHJIOKEHUH MPEACTABICHBI BCE pabodrie IpOorpaMMBbIIUCIUTIIMH
(Momyneit).

3.4 Padoune mporpaMMbl PaKTUK
OOII GakanaBpuara mpeaycMaTpUBaeT JOCTATOYHBIA 75 POPMHUPOBAHUS, 3aKPETIIICHUS
Y Pa3BUTHS MIPAKTHYECKUX HABBIKOB M KOMITETCHIIMH 00BEM MpakTUKU. [IpakTka mpeacTaBisieT
co00if BHUJ Y4YeOHBIX 3aHATUN, HEMOCPEICTBEHHO OPUEHTHUPOBAHHBIX HAa MPO(HEeCcCHOHATBHO-
MPAKTUYECKYI0 TIOJMTOTOBKY oOydJarommxcsi. [IpakTuka 3akperuisier 3HaHUS W YMCHUS,
nproOpeTaeMbie 00YJaOIIUMHUCS B PE3YNIbTaTE OCBOCHUSI TEOPETHUECKUX KypCOB, BhIpabaThIBAET
MPAKTUYECKHEC HABBIKU W CIIOCOOCTBYET KOMIUIEKCHOMY (DOPMHUPOBAHHIO YHHBEPCATHHBIX,
o0menpodecCHoHaNbHBIX, MPO(EecCHOHANBHBIX KOMIETeHINH oOydJarommxcs. [Iporpammsr
MIPAKTUK TIPUBEJICHBI B IIPHIIOKCHUH.
[Tpu peanuzamuu OOII GakanaBpuara mpeaycMaTpUBAIOTCS CIEAYIOIINE BUABI TPAKTHK:
—yueOHasi;
—TIPOU3BOJICTBEHHASI.

3.4.1 YueOHasi IpaKTHKA

Tun npakTUKK: 03HAKOMUTENIbHAS MTPAKTHKA.

3amauell  O3HAKOMHUTENBHOW  MPaKTHKH  SBIAETCS  TOJY4YEHHE  MEPBUYHBIX
HpOCbeCCI/IOHaHBHBIX YMGHI/Ifl W HAaBBIKOB, B TOM YHCJIC IICPBUYHBIX YMGHI/Iﬁ N HABBIKOB HAY4YHO-
UcclieIoBaTeNbCKOM AesTenbHocT. [IpakTuka ocymecTBisieTcs B CKOJIKOBCKOM MHCTUTYTE HAyKU U
TEXHOJIOTHI. PyKOBOJICTBO NMPAKTUKOMN OCYIIECTBIISIIOT HAYYHbIE COTPYAHUKHA HHCTUTYTA.

3.4.2 Tlpou3BoACTBEeHHAS MPAKTHKA

Tun npakTUKU: TEXHOJIOTUYECKas IPAKTUKA.

3amauell MpakTHKH SIBISETCS TMONY4YeHUH YMEHMH M HaBBIKOB, HEOOXOAMMBIX JUIs
(GbopMUpOBaHUST HAYYHO-TIPAKTUYECKOH 0a3bl IMPOBOJUMOrO HCCIEIOBAHMS, MOATOTOBKU
nyoMKanui 00 akTyaJbHOCTH M NMPAKTHYECKOW 3HaYMMOCTHU BbINONHsAEMON paboThl. [IpakTuka
ocymectBisieTcs: B CKOJKOBCKOM HMHCTUTYT€ HAayKM W TEXHOJIOTWHA. PyKOBOACTBO MpakTUKON
OCYLIECTBIISAIOT HAYYHBIE COTPYIHUKU UHCTUTYTA.

3.4.3 HayuHo-uccijienoBarejabckasi padora



Tun npakTuku: Hay4HO-HCCIE0BATENbCKas padoTa.

3anaueil Hay4HO-HCCIIEI0BATEIbCKOM pabOThI ABISETCS MOTydYeHUE TPOPECCHOHATBHBIX
YMEHUH M omnbiTa NMPO(EecCHOHAIBHON NEATEIbHOCTH IMYTEM CaMOCTOSATEIBHOTO TBOPYECKOIO
BBIMIOJIHEHUST  33/a4, IIOCTABJICHHBIX MPOrPaMMOl  HayYHO-HCCIEIOBATEIBCKOW  paboTh;
IpUOOpeTeHne HEOOXOMUMBIX IMPAKTUUYECKUX HABBIKOB ISl  BBIIOJHEHMSI  BBITYCKHOM
KBaJMpUKAIIMOHHOK paboThl. [IpakTuka ocymectBisiercs B CKOJIKOBCKOM HWHCTHTYTE HAYKH H
TEeXHOJOrui. PyKOBOACTBO IIPAaKTUKON OCYILECTBIISAIOT HAYYHBIE COTPYIHUKH HHCTUTYTA.

3.5.4.IlpenaunaoMHasi IPAKTUKA
Tum mpakTUKKU: MPEATUTUIOMHAS TTPaKTHKA.
3ajauell MPaKTUKU SBISIETCS MAaKCUMaJIbHOE MPUOIMKEHHE K BBIOJHEHHUIO BBITYCKHOU
KBATH(UKAIMOHHOU pabOThI, T.€. COOp M M3yUCHUE HAYYHO-TEXHUYECKON MH(POPMAITIH 110 TEMATHKE
WCCIICIOBAHMS, TIPOBEJICHUE SKCIIEPUMEHTOB 110 BHIOPAHHONW METOJIMKE, aHAIM3 UX PE3YNIbTaTOB U
MOATOTOBKA JaHHBIX Ju1sl Hanucanus BKP u myOnukarui.
[IpaxTuka ocymectBisiercsd B CKOJKOBCKOM MHCTUTYTE HAYKH U TEXHOJIOTHHA. PyKOBOACTBO
MPAKTUKOMN OCYIIIECTBIIAIOT HAYUYHbIE COTPYAHUKHA HHCTUTYTA.

3.5 IIporpamma rocyaapcrBeHHo# uToroBoii arrecrauuu (I'MA)
[Iporpamma rOCynapCTBEHHONW HTOTOBOW aTTectanmu siBisercs npuioxenuem k OOII
OakayiaBpuara.
B rocyaapcTBEeHHYIO UTOTOBYIO aTTECTAIMIO BXOJST MOJrOTOBKA K MPOLEAYpPE 3aIlUThl U
3alUTa BBITYCKHON KBAIM()UKAIMOHHOW PabOTHI.

3.6 ®ona oneHoYHBIX cpeacTs (POC)
®OC coznaercs B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO g aTTectannnoOydaromuxcs Ha
COOTBETCTBHE HMX YYEOHBIX JOCTHMKEHHHM MOATanHbIM TpeboBaHusM cooTBeTcTByromeln OOII
OakanaBpuaTa ISl MPOBEACHUS TEKYIETo OICHHBAHUS, a TaKXKe MPOMEKYTOYHOW aTTecTalluu
obyqaromuxcs. POC sgBnsieTcs COCTaBHOW YacCThbI0 HOPMATHBHO- METOJIMYECKOTO OOECIICUCHUS
CUCTeMBI OIICHKM KadecTBa ocBoeHusi oOydarommmucs OOII, Bxomutr B coctaB OOII
OakanaBpuara.

OOC — KOMIUIEKT METOJAMYECKHUX MAaTEepUajoB, HOPMHUPYIOIIUX TMPOLEAYPhl OIICHUBAHUS
pe3ynbraToB  OOy4eHHs, T.e. YCTAaHOBJCHHS  COOTBETCTBUS  Y4€OHBIX  JIOCTHKEHUI
3aIlUIAaHUPOBAHHBIM pe3ylibTataM o00yueHuss u TpeboBanusim OOIl OakanaBpuarta, padoumx
MPOrpaMM AUCLUILINH (MOAYNEH) U PAKTHK.

DOC chopmupoBaH Ha OCHOBE KITFOYEBBIX TPUHITUTIOB OLICHUBAHUSI:

— BaJIMIHOCTH: OOBEKTHI OLIEHKU JOKHBI COOTBETCTBOBAThH MOCTABICHHBIM 1I€JIIM O0yUEHUS;
— HAJIeKHOCTH: MCIIOJIb30BaHHE €MHOOOPA3HbIX CTAHJAPTOB U KPUTEPHUEB /ISl OLIEHUBAHUS
JIOCTH)KEHUI;
— 00BEKTUBHOCTH: pa3Hble 00y4aroImuecs TOJKHbBI UMETh PaBHbIE BO3ZMOKHOCTHU JOOUTHCS
ycnexa.

®OC o mucummuinHaMm, npaktukam, [ A npruBeneHsl B TPUIOKEHUU.

WHBayinaM M JMIIaM C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0pOBbSl (IIO HMX 3asBJICHUIO)
MpeiocTaBisgeTcss BO3MoxkHOCTh 00ydenust mo OOII 6akanaBpuaTa, yuuThIBaroIIel 0COOEHHOCTH
UX TMCUXO(PHU3UUECKOTO Pa3BUTHs, WHAWBUIYAIBHBIX BO3MOXHOCTEH M, NMPH HEOOXOAMMOCTH,
o0ecTieunBaroIIeii KOPPEKINIO HAPYIICHUH Pa3BUTHS U COIMAIBHYIO aJalTAINIO.

3.7. Padouasi nporpaMMa BOCIIUTAHUS

Pabouass mporpamma BocmUTaHUs, pa3pabOTaHHAs W YTBEpXKIACHHAs 00pa3oBaTeIbHON
OpraHu3amyeil, OompeAeNseT KOMIUIEKC OCHOBHBIX  XapaKTEPUCTHK  OCYIIECTBISIEMON B
00pa30BaTeNbHON OpraHW3allil BOCHUTATENHLHOW pPabOTBHl MO COOTBETCTBYIOIIEH OCHOBHOM
o0pa3oBaTenbHON TPOrpaMme:
— 1eNb, 3a/1a4H, OCHOBHBIE HAIIPABJICHUS U TEMBI BOCIIUTATEILHON paboOTHI;
— BO3MO>KHBIE ()OPMBI, CPEICTBA M METO/Ibl BOCIIUTAHHUS, BKIIIOUYAs HCIIOJIb30BAHKE BOCIIUTATEIILHOTO
MOoTEHIMaNa TUCIMIUIMH (Moaynei);
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— MOAXObI K MHAUBHIyaIH3aluU COICPKaHMsI BOCIUTAHUS C YUETOM 0COOCHHOCTEH 00yJaromuxcs;
— moka3zaTenu 3(pPEeKTUBHOCTH BOCIIUTATEIBHON pabOThI, B TOM YHCIIE INTAHUPYEMbIE JINYHOCTHBIE
pe3yJIbTaThl BOCIIUTAHUS, U NHBIE KOMIIOHEHTHI.

3.8. KasnteniapHblii njiaH BoCIUTATEIbHOI padoThl

Kanenpmapuelii 1aH BOCHMTATeNbHOW pPabOTHI, pa3pabOTaHHBIA M YTBEpPKICHHBIN
o0pa3oBaTeNbHON OpraHu3aluei, COAEPKHUT KOHKPETHBIM IepedyeHb COOBITUH M MEpONpUATUI
BOCIIUTATENILHON HANpaBIEHHOCTH, KOTOPBIE OPraHU3YIOTCA M TPOBOAATCS 00pa30BaTENbHON
opraHuzanued M (WIM) B KOTOpbIX OOpa3oBaTelbHas OpraHu3alUs MPUHUMAET YydacTue, B
COOTBETCTBUHM C OCHOBHBIMU HAIPaBJICHUSMH U TEMaMH BOCIUTATEIbHOW pabOTHI, BHIOPAHHBIMH
¢dbopmamu, cpeACTBaMU U METOAAMHU BOCIUTAHUSA B y4€OHOM IOy WM IIEPUOIE 00yUEHUs.

4 PE3YJBTATBI OCBOEHUA ITPOI'PAMMBbI BAKAJTIABPUATA

CoBOKYNHBIN 0XXHUJAEMBbI pe3ynbTaT oOpa3oBaHusi 1o 3aBepiieHun ocBoeHus OOII
OakanaBpuaTa OmIpeAensieTcs MpPUOOpPETaeMBbIMU BBIIYCKHUKOM KOMIETEHUUSMH, T.€. €ro
CIOCOOHOCTSIMH TIPUMEHATh 3HAHUS, YMEHHS, HAaBBIKM M JIMYHBIE KadecTBa B COOTBETCTBUHU C
3ajauaMu po(hecCHOHAIbHOM e TeTbHOCTH.

B pesynberare ocBoenuss OOII GakanaBpuara y BBITYCKHUKA JTOJDKHBI OBITH COPMHPOBAHEI
YHHUBEpCallbHbIE, 001eTpodeccHoHaNbHbIE U MTPO(ecCHOHAIBHBIE KOMITETEHITHH.

Beimycknuk, ocsousmmiit OOII, nomken o6aanaTh ciaelyromUMI KOMIETEHIUAMHU.



4.1 YHI/IBepcaJIBHbIe KOMIICTCHIMU BBINYCKHUKOB U UHIUKATOPHLI UX TOCTUKCHUSA

Kareropus
(rpynna)
YHHBEPCAJIbHbIX
KOMIIETEHIIH i

Kon u HaummeHnoBaHue
YHHBEPCAJILHOMI
komnerenuun (YK)

Koa u HamMeHOBaHHe HHAXKATOpa
AOCTHKCHUSA y}mBepca.}]LHOﬁ KOMIICTCHIIUH

CucreMHOE U
KPUTHYECKOE
MBIIJICHUE

YK-1.
CnocobeH oCylIeCTBISITh
IIOUCK, KPUTHYECKUI
AQHAJIN3 U CUHTE3
uHpOpMaLnu, IPUMEHATh
CUCTEMHBIN TOJIXOJ IS
peIlIeHUs TOCTaBIEHHBIX
3a1a4

YK-1.1. AHanu3upyerT 3aj1auy, BbIJICIASA €
0a30BbIE COCTABIISIONINE;

YK-1.2. Onpenensier, UHTEPIPETUPYET U
pamkupyeT nHpOpMaLHnIo, TpedyemMyIo
JUISIpEIIeHUS [TOCTABIICHHOM 3a/1a4H;

YK-1.3. OcymecTBiser HOMCK HHPOPMALIUH JIIS
pEIIeHUs TOCTaBICHHOM 3a/1a4M 110 Pa3InYHbIM
TUIIaM 3aIIPOCOB;

YK-1.4. Ilpu 06paboTke nHPOpMATUN OTINIACT
(haKkTBl OT MHEHHI, HHTEPIIPETAIHA, OIICHOK,
(dhopMupyeT cOOCTBEHHbIE MHEHUS U CY)KJICHUS,
apryMEHTHUPYET CBOH BBIBOJBI 1 TOUKY 3pEHUS, B
TOM YHUCJIEe C IPUMEHEeHHEM (HUI0COPCKOTO
MOHATHUIHOTO amnmnapara.

YK-1.5. PaccmarpuBaeT u npeaiaraer
BO3MO>KHBIE BAPUAHTHI PEIICHUS TTOCTABJICHHON
3aJauu, OIICHUBAs MX JIOCTOMHCTBA M HEJOCTATKU

Pazpabotka u

VK-2.
CriocobeH orpenensiTh
KPYT 3a7a4d B paMKax
ITOCTaBJICHHOM LIEJIN U
BI)I6I/IpaTB OIITUMAJIBHBIC

YK-2.1. Onpenensietr Kpyr 3a1a4 B paMKax
IIOCTaBJICHHOM 11€JIU, ONPEIEISIET CBA3U MEXKIY
HUMH

YK-2.2. Ilpeanaraet criocoObl pemeHus
IOCTaBJICHHBIX 33]1a4 U 0KMJIaeMble PEe3yJIbTAThI;
OLICHUBAET MPEIJIOKEHHBIE CIIOCOOBI C TOUKH

3}/;JeHI/m COOTBETCTBUS LIEIH POEKTA
3. [Imarmpyer peanm3amnuro 3a1a4 B

30HECBOEH OTBETCTBEHHOCTHU C YYETOM

MMEIOIINXCS PECYPCOB U OTPAHNYEHUH,

peanusanus JEMCTBYIOLIUX TPAaBOBBIX HOPM
IIPOEKTOB cnocodE! WX DEMCHHA, |y 5 4 Bumonnser 3a/1a4d B 30HE CBOEU
UCXOJS U3 JENCTBYIOIIUX
IPaBOBBIX HOPM, OTBETCTBEHHOCTH B COOTBETCTBUU C
MMEIOIHXCS PECYPCOB U [3AIUTAHUPOBAHHBIMU PE3YJIbTATAMH ¥ TOYKAMU
OTpaHUYECHUN KOHTPOJISL, TPU HEOOXOTUMOCTH KOPPEKTUPYET
COCcOO0BI pelIeHus 3a1a4y
YK-2.5. IlpeacraBisieT pe3ynbTaThl IPOEKTa,
IIpeIaracT BO3MOKHOCTH UX UCIIOJIb30BAHUS
/WM COBEPILIEHCTBOBAHUS
VK-3. YK-3.1. Onpenensier CBOIO pojib B COLIMATBHOM
Crniocoben B3aUMOJICHICTBUU W KOMaHTHOM paboTe, HCXO U3
Komannast OCYIICCTBIIATD CTpaTeruy COTPyIHUYECTBA I JOCTHIKEHUS
pabota u COLIMATIbHOE [TOCTaBJICHHOM 1IEJIH
JIAJIEPCTBO B3aUMOJCHCTBUE u |YK-3.2. Ilpu peanuzanuu cBoei posiu B

[P€ATIN30BbIBATE CBOIO
[POJIb B KOMaH/JIC

CcoqrMaJIbHOM B3aHMOH€ﬁCTBHH u KOMaH,HHOfI
paboTe YYUTHIBAET OCOOCHHOCTH MOBEACHUS U
WHTEPECHI IPYTUX YUaCTHUKOB;
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YK-3.3. AHanuzupyer BO3MOKHBIE TOCIIEICTBUS
ITMYHBIX JICHCTBUM B COLIMAITLHOM
B3aMMO/JICHCTBUY ¥ KOMaHIHON padoTe, U C
y4€TOM 3TOTO CTPOUT MPOJTYKTUBHOE
B3aMMOJICHCTBHE B KOJJICKTUBE;

'VK-3.4. OcymiecTBiasieT 00OMeH HHpOpMaIUeH,
BHAHUSIMH U OTIBITOM C WICHAMHU KOMAaH/IbI,
OLICHUBAET UJCH IPYIHX YJICHOB KOMaH[IbI JUIS
TOCTHIKEHMS IOCTABICHHOM 1IC/IH;

'VK-3.5. Colmro/1aeT HOpMBI U yCTaHOBJICHHBIE
[TpaBMIa KOMaHJIHON paOOThI, HECET TUIHYIO
OTBETCTBEHHOCTb 32 PE3yJIbTaT

YK-4.
Crnoco0eH ocyIIecTBIATh
JIEJIOBYFOKOMM yHUKAITHIO

'VK-4.1. BeiOupaet cTriib OOIICHHS Ha PyCCKOM
SI3BIKE B 3aBUCHMOCTH OT IS M YCIIOBUH
[MapTHEPCTBA; aIAITUPYET pedb, CTUIIH OOIIECHUS U
SI3BIK JKECTOB K CHTYAIIMsIM B3aUMOJICHCTBUS;
YK-4.2. Bener aenoByo Nepenucky Ha pyCCKOM
SI3BIKE C YIETOM OCOOCHHOCTEH CTUITUCTHKHU
o(HUIIMATBHBIX U HEODUITUATIEHBIX ITUCEM;
YK-4.3. Bener nenoByro nepenucky Ha
WHOCTPAHHOM SI3BIKE C YYETOM OCOOCHHOCTEH
CTHJIUCTUKH O(QHIIMATBHBIX TTHCEM H

KoMMyHUKaLys | B yCTHOI M nuchMeHHoi [COMOKYIIBTYPHBIX Pasiuiui
dopmax Ha 'VK-4.4. BoImoaHsAeT A1 JTUYHBIX 1EIeH TepeBoT
TOCY/JAPCTBEHHOM SI3bIKE opUIMaNBEHBIX 1 Hpoq)eCCHOHaJH:HHx TEKCTOB C
Poccuiickoit depeparun ufIHOCTPAHHOTO A3bIKA Ha PYCCKUI, C PyCCKOro
MHOCTpaHHOM(bIX)  [13PIKA HA MHOCTPAHHBIH;
s13bIKe(ax) VK-4.5. [Iy6in1uHO BBICTYIIA€T HA PYCCKOM SI3BIKE,
CTPOUT CBOE BBICTYIUIEHHUE C YYETOM ayAUTOPUH U
eI OOILEHHS
YK-4.6. YcTHO mpencTaBisieT pe3yinbTaThl CBOCH
NesITeIbHOCTH HAa HHOCTPAHHOM SI3bIKE, MOYKET
[OIIeP KaTh Pa3rOBOP B XOJI€ UX 00CYKICHHS
YK-5.1. Otmeuaet u aHanu3upyeT 0COOCHHOCTH
MEKKYJIbTYPHOTO B3aUMO/IEHCTBHS
VEK-5. (mpenMyIIecTBa U BO3MOXKHBIE TTPOOJIEMHBIC
CUTYyallun), 00yCIOBIEHHBIE pa3INuUeM
Criocober BOCTIPHHAMAT |y1 e ey, PENIMIHO3HBIX U [IEHHOCTHBIX CHCTEM;
MEKKYIbTYPHOC VK-5.2. [Ipeyiaraer cnocoGsl MpeoIoeH s
MeKKyIbTYPHOE pasHooOpasue odIecTBa KOMMYHHKaTHBHBIX 0apbepoB MpH
B3aUMOIEHCTBIE B COIIMAIBHO- MEXKYJIbTYPHOM B3aUMOJICHCTBUU

HUCTOPUYECKOM,
3THUYECCKOM U
dunocodcrom
KOHTEKCTax

YK-5.3. Onpenensier ycaoBUs HHTETPALIUH
Y4aCTHUKOB MEXKYJIbTYPHOTO B3aUMOJICHCTBUS
JUISL JOCTUKEHUS IIOCTaBIEHHOM LIETH C YUYETOM
MCTOPUYECKOTO HACJIEAUS U COLIMOKYJIBTYPHBIX
TPaJUIMNA PA3TUYHBIX COLIMATIBHBIX TPYIII,

STHOCOB U KOH(eccHii
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YK-6.1. Ucrons3yeT HHCTPYMEHTHI U METOIbI
YIIPAaBJIICHHS BPEMEHEM IIPU BEIITOJIHEHUN
KOHKPCTHBIX 3a/ia4, IIPOCKTOB, ITPU JOCTHIKCHUN

C 5 YK-6. [IOCTABJICHHBIX IIEJIEH;
T0CObeH YHPaBIAThyxe_ 6.2, Onpenensier IpHOPUTETH COOCTBEHHOI
CBOMM BPCMCHCM, 1 o1 T IPHOCTH, IMYHOCTHOTO Pa3BHUTHS U
- |BBICTpanBaTh 7
Camooprannsa P poecCHOHATHFHOTO POcTa
€aJIN30BHIBATh
T 1 P YK-6.3. OuenuBaeT TpeOOBaHUs PhIHKA TPYyAA U
caMopa3BUTHE (B [TPAEKTOPHIO
MPEITIOKEHUST 00Pa30BATEIBHBIX YCITYT TS
TOM YHCIIE CaMOpPa3BUTHsI Ha OCHOBE
BBICTPAMBAHUS TPACKTOPHH COOCTBEHHOTO
3J10pOBbECOEpE-  |[IPUHIIUIIOB 00pa30BaHMUS
% podeccrnoHaIbHOTO PocTa
JKEHHE) B TCUCHHUE BCCH JKM3HU
YK-6.4. Ctpout npodeccuoHaIbHyI0 Kapbepy U
OTPENIENISET CTPATETHIO PO(HECCUOHATBHOTO
pa3BUTHSI
YK-8. YK-8.1. Ananmmsupyet GpakTopsl BPEIHOTO
CriocoOeH co3/aBaTh M |[BIMSHUS 3JIEMEHTOB CPEJIbl OOUTaHUS
[10I7ICP)KUBAThH (TEXHUYECKUX CPEJNICTB, TEXHOJIOTUICCKUX
Oe30macHbIC MPOLIECCOB, MATEPHUAJIOB, 3IaHUN U COOPYKEHUH,
YCIIOBHUS [IPUPOIHBIX U COLUATHHBIX SIBJICHUN )
kusHenesTensaoct, B |YK-8.2. Unentudunupyer omacHble U BpeIHbIE
[TOM YUCJIC IIPpU (axTopsl B paMKax ocyuecTBisieMoi ICATCIbHOCTH
besonacHoCTh  IBo3HMKHOBEHUH VYK-8.3. BoisBisier npoOiiemMbl, CBSI3aHHBIE C
KUSHCACATCIIPHO  [pC3BHIYANHBIX HApYIIECHUSAMU TEXHUKH O€30aCHOCTH Ha pabouem
e CUTYyalluH MecTe; Ipe/IaraeT MEPOIPHATHSIX 11O

[IPEIOTBPALLEHUIO YPE3BBIYANHBIX CUTYaLUN
YK-8.4. PazbsicHseT npaBuiia NOBEACHUS IPU
BO3HUKHOBEHHMH YPE3BBIYANHBIX CUTyalui
[IPUPOTHOTO U TEXHOIEHHOTO IIPOUCX 0K ICHHUS;
OKa3bIBaeT MEPBYIO OMOIIb, OMUCHIBAET CIIOCOOBI
y4acTHs B BOCCTAHOBUTEIBbHBIXMEPOIIPUATHUAX

4.2 OobwenpodeccuoHanbHbIE
JAOCTHKEHUSI

KOMIIETEHUUHU BbIMYCKHUKOB HW HHIAHKATOPbLI

1/0.¢
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Kareropus

Koa v HauMeHOBaHue

KOII H HAMMCHOBAaHUE UHIMKATOpa

(rpynma) o0menpodeccHoHANBLHON | JocTHKeHHs 001enpodecCHOHATbHOI
o0menpodec- komnerenuuu (I1K) KOMIIETEeHIIH U
CHOHAJIbHBIX
KOMIIEeTeH U
OIIK-1.1. CucremaTu3upyer | aHAIU3UPYET
pe3yNibTaThl XUMHUYECKUX  DKCIEPUMEHTOB,
HaOJIOACHUH, U3MEPEHUH, a TAK)KE PE3yIbTATHI
pacyeToB CBOMCTB BEUIECTB U MaTEPHATIOB
OIIK-1.2. [Ipennaraer MHTEPIIPETALINIO
OIIK-1 pe3yIbTaTOB COOCTBEHHBIX JKCIIEPUMEHTOB U
CriocoOeH aHanM3upOBATh U | paCYETHO-TEOPETUUECKUX pabort c
HHTCPIPETHPOBATH HCIIOJIb30BAHUEM TEOPETUYECKUX OCHOB
gﬁzﬁg;fg};?ggﬂqewnx TPaIUIIMOHHBIX U HOBBIX PA3/CIIOB XUMHUU
HAGIIONCHNIT 1 U3MepeHHiA OIIK-1.3. ®opmynupyeT  3aKJIIOYEHUS U
BBIBO/IBI o  pe3yjabTaTam aHaJM3a
JIUTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
HKCIEPUMEHTATBHBIX U pacueTHo-
TEOPETUUECKUX pabor XUMHAYECKOH
HaIpaBJIEHHOCTU
OIIK-2.1. PaboTaer ¢ XUMUYECKUMU
O6memnpodec- OIIK-2 BEILIECTBAMHM C COOJIFOICHUEM HOPM TEXHUKH
CHOHAJIbHBIE CrocobeH poBOJUTS C 0€30MacHOCTH
HaBBIKH COOMIOICHIEM HOPM TCXHUKH| OITK-2.2. [IpoBOAWUT CHHTE3 BELIECTB U
0€301aCHOCTH XUMUYCCKUH | ATEPUATIOB PA3HOI TIPHPOJTBI C
KCIICPUMCHT, BKJIIOHAA UCIIOJIb30BaHUEM UMEIOIIMNXCS METOIUK
CHHTC3, aHAJIU3, H3YHCHUC OIIK-2.3. [TpoBoauT cTaHgapTHHIE OTEpaIIuN
CTPYKTYpPBI 1 CBOUCTB JUTS OTIPEETIEHNST XAMUYIECKOTO 1 (Pa3oBOTO
BELIECTB U MaTEPUAJIOB, COCTaBa BEIIECTB U MaTEPHUAIOB Ha UX OCHOBE
uccnenosanue npoueccos ¢ [ OIK-2.4. [IpoBoauT uccienoBaHus CBOMICTB
UX y4acTHEM BEILIECTB M MaTE€pHaJIOB C MCIOJIb30BaHHEM
CEepUHHOT0 HAYYHOT0 000pYyI0BaHUs
OIIK-3 OIIK-3.1. [IpumeHsieT TeopeTHUECKUE U
CrniocobeH npuMeHsTh MOJTYSMITMPUUECKUE MOJIENU MPY pElIeHUH 3a7a4
pacueTHO-TEOPETUUECKHE XUMHUYECKON HalpaBIeHHOCTH
METOJIbI ISl U3yYEHUS OIIK-3.2.
CBOWCTB BEIIECTB U Hcnone3yer cTaHAapTHOE IPOrpaMMHOE
HPOLECCOB € UX YHACTHEM € |oGecrieyenne Mpy peIICHUN 33124 XUMUYECKOM
HCTIOIR30BAHHCEM HaIlpaBJIEHHOCTH
COBPEMEHHON
BBIYHUCITUTENbHON TEXHUKU
OIIK-4 OIIK-4.1. Vicnonk3yeT 0a30BbI€ 3HAHUS B
CniocoOeH mIaHnpoBaTh o0jacTu MaTeMAaTUKU U (PU3UKU TIPH
dusuko- paboThl XUMHYECKOI TUTAHUPOBAHUM PabOT XUMHUYECKOI
Marematnueckas | HAlPaBJICHHOCTH, HaNpaBIEHHOCTH
Y KOMITBIOTEPHAs obpabaThiBaTh U OIIK-4.2.  OGpabarsiBaeT JAHHBIE  C
TPaMOTHOCTh MATEPTIPETHPOBATH HCIIOJIb30BAHUEM  CTaHJApTHBIX CHOCOOOB
MOJIy4E€HHBIE PE3YJIbTATHI C
IIPM PEIIEHMM | yeonb30BaHKEM anmMpOKCUMAIIUU YHUCICHHBIX XapaKTEPUCTUK
3a1a4 TEOpEeTHUECKHX 3HAHUI 1 OIIK-4.3. UHTrepnpeTupyeT  pe3yibTaThl
npo(ecCHOHANBH | MPAKTHYECKUX HABBIKOB XUMHUYECKHX HaOJI0EHUI € MCHOJIb30BAHUEM

OU IesITeIbHOCTH

peuICHUA MaTEMATUICCKUX U
(1)I/I3I/ILICCKI/IX 3aJa4

(hu3MYECKUX 3aKOHOB U MPECTaBICHUN
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OIIK-5

CrniocobeH WCIIOJIh30BAaTH
CYIIECTBYOIINE
MIPOrPaMMHBIE TTPOAYKTHI H
nH(pOpMaIMOHHBIE 0a3bl
JaHHBIX JJIs PEIICHHs 3a]1aY
npoeCCHOHATLHON
NESTeTbHOCTH € YUETOM
OCHOBHBIX TpeOOBaHUH
HH(pOPMaAITMOHHOM
0€30MacHOCTH

OIIK-5.1. Vcnonb3yet coBpemeHHbIe [T-
TEXHOJIOTHH IpHU cOope, aHamuse, 00padoTKe
MpeICTaBICHUH HH(DOPMAIMH XUMHIECKOTO
npoduis

OIIK-5.2. CoGmtoiaeT HOpMBI
nH(}OpMaIMOHHOM 0€30MMacCHOCTH B
npodeccnoHaAIbHOM e TEIBHOCTH

[Ipencrasienue
pe3yIbTaToB

npodeccuoHalb-
HOM
JESITCIIbHOCTH

OIIK-6
Crniocoben MIPE/ICTaBIIAThH
pe3ybTaThl CBOCH PabOTHI B
YCTHOU ¥ TUCbMEHHOU (hopMe
B COOTBETCTBHU C HOPMaMH H
[paBUIAMH, TPUHITHIMH B
poeCCHOHATILHOM
cooOmiecTse

OIIK-6.1. [IpencraBnseT pe3yabTaThl pabOTHI B
BUJIE OTYETA M0 CTaHAapTHOU (popme Ha
PYCCKOM SI3BIKE

OIIK-6-2. TIpencraBinsieT HHPOPMALIUIO
XUMHYECKOTO COIEPIKAHUS C YIETOM
TpeboBaHuil OMOIMOTpadUIECKO KyIbTyphI
OIIK-6.3. I[Ipeacrapinser pe3yabTaTbl pabOTHI B
BHUJIC TE3UCOB JOKJIaJa HA PYCCKOM U
AQHTTIUHCKOM SI3bIKE B COOTBETCTBHH C HOpMaMu
U TIpaBUJIaMH, IPUHATHIMUA B XHUMHUYECKOM
COOOILIECTBE

OIIK-6.4. '0TOBHT NPE3CHTALIMIO TI0 TEME
paboTHI U MPEACTABIISAET €€ HAa PYCCKOM H
AHTJIMHACKOM SI3BIKaX
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4.3 HpO(l)eCCI/IOHaJI])HLIe KOMIIETCHIHH BBINYCKHUKOB H UHIUKATOPbI HX TOCTUKCHUSA

OcHoBaHHE
3agada Kon n naumeHoBaHue npodhecCHOHAILHBIN
. OO0BexT uiau 00J1acTh Konn (pod
npo¢eCCHOHATBHON WHIUKATOpa JOCTHIKEHUS CTaHJApT, aHAIM3 OTBITA)
3HAHUS HauMmeHoBanue 1K
JEATEIIbBHOCTH [IK OO00011IeHHBIE TPYAOBBIE
byHKIUHA
Tun 3axa4 npogeccuoHAIbHOI 1eSITeTbHOCTH: HAYYHO-HCCJIeI0BATEIbCKHIi
ITK-6.
Cnocoben npoektupoBath | ITK-6.1. 3Haer .
IIpogpeccuonanvhwiii
U OCYIIECTBIISATH | COBPEMECHHBIC
o cmanoapm
HaIPaBJICHHBIH CUHTE3 | DKCIIEPUMEHTAIbHBIC
Cneyuanucm no
OpraHUYECKUX METO/IBI IS
1. HayuHno-TexHn4eckas N paspabomke
COCJIMHEHUH C MOJIC3HBIMU | IPOSKTUPOBAHUS
pa3paboTka u o HAHOCMPYKMYPUPOBAHHBIX
CBOMCTBaMH IO/ | HAIIPABJICHHOTO  CHHTE3a
METOUYECKOE KOMNO3UYUOHHDLX
PYKOBOJICTBOM OpPraHUYECKHUX 5
COIIPOBOXJICHHE B 00acTH . Mamepuanos
CHEUAIINCTA 0ojee | THOPUIHBIX COSAMHEHUN C

CO3JIaHMS
HAaHOCTPYKTYPHPOBAHHBIX
KOMITO3ULIMOHHBIX
MaTepHaJioB

2. COop u cucreMaTH3aus
Hay4YHO-TEXHUYECKOMN
uHpopMauu 0
CYIIECTBYIOIINX
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITHOHHBIX
MaTepuanax

MaTepI/IaHOBeI[eHI/Ie u
TEXHOJIOTHUA HOBBIX
MaTCepHraIoB

BBICOKOU KBATU(PUKALINH

MOJE3HLEIMU CBOMCTBAMU

IIK-6.2.YMeeT npuMeHsITh
MOJTYYCHHBIC 3HAHUS IS

OCYHICCTBJICHUA
HaIpaBJICHHOT'O CHHTEC3a
OpTraHU4YC€CKUX u

TUOPUAHBIX COEIUHEHHH C
IIOJIE3HBIMU CBOMCTBAMU

INK-6.3. Bnaneer
TUITOBBIMH
HKCIIEPUMEHTATbHBIMU
MeTOHaMH JIsI  CHHTE3a
OpraHNYECKHUX u

THOPUTHBIX COSAMHEHUN C
HOJIE3HBIMUA CBOUCTBAMU

(yme. npuxazom
Munucmepcmea mpyoa u
coyuanvrou 3auumst PO
om 8 cenmsabps 2015 e.
N 604n)

(ypoBeHb KBATM(pUKAIINH —
6)

Koppekrrnposka u
pa3paboTka METOTUK
KOMIUIEKCHOTO aHaIn3a
CTPYKTYpBI U CBOHCTB
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepUasoB
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1. Hayuno-
TeXHUYECKas pa3padoTka u
METOMYECKOE

COIIPOBOXJICHHE B 00acTH
CO3/1aHUS
HAaHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHaJioB

2. COop w
CHUCTeMaTu3alus  HaydHO-
TEXHUYECKON MH(pOopManuu
0 CYIIECTBYIOLIUX
HAaHOCTPYKTYPHPOBAHHBIX
KOMIO3UILIHOHHBIX
MaTepHuaax

MarepuanoBeneHue
U TEXHOJIOTUS  HOBBIX
MaTepUasoB

IIK-7. Cniocoben
HCIIOJIb30BaTh
COBpPEMECHHBIC
IKCIIEPUMEHTAIILHBIC
METOJIbI JIJISl YCTAHOBJICHUS
CTPYKTYPHI H
WCCIIEIOBAHHS
pEaKUUOHHOM
CIIOCOOHOCTH
OpPTaHUYECKUX H
THOPHTHBIX COCTUHCHUI
OJT PYKOBOJICTBOM
crienuanucra oosee
BBICOKOW KBaJTU(DUKAIAH

K-7.1. 3HaeT
COBPEMEHHBIC METO/IbI,
UCTIOJIB3YIOIIHECS pH
MIPOCKTHPOBAHHUH
HaIpaBJICHHOTO  CHHTE3a
OpPTaHHYECKUX u
TMOPUIHBIX COCAMHECHUMN C
3aJaHHBIM HabopoM
CBOMCTB B pamKax
MOCTaBJICHHOM 3a7a4u

IIK-7.2. Vmeer
NPUMCHSATh  ITOJIYYCHHBIC
3HAHUS JUIT CUCTEMHOIO U
KOMILIEKCHOTO
IIPOBEJCHUS
HAIPaBICHHOTO  CHHTE3a
OpPraHHYECKUX u
THOPUAHBIX ~ COCIUHCHUIN
10 3aJaHHIO CIIEIIHAINCTa
Ooiee BBICOKOH
KBaTM(UKAITII

IIK-7.3.Bnageer
npuéMaMu 00paboTkH,
aHaJIN3a, WHTEPIPETANUN
pe3yNIbTaToB
IKCIIEPUMEHTA o
IPOBEJICHHUIO
HaIPaBJICHHOTO  CHHTE3a
OpPTaHUYECKUX u

THOPUTHBIX COCTUHEHUN C
3aJJaHHBIMU CBOMCTBAMU

IIpogheccuonanvhuwiil
cmanoapm
Cneyuanucm no
paspabomke
HAHOCMPYKMYPUPOBAHHBIX
KOMNO3UYUOHHBIX
Mamepuanos
(yme. NPUKA30M
Munucmepcmea mpyoda u
coyuanvrou 3auwumol Pd
om &8 cemwmsaopa 2015 e
N 604n)

(ypoBeHb
KBaTH(pHUKAIMY — 6)

Boimonnenue pador
0 MMOUCKY SKOHOMHYHBIX U
3¢ EeKTUBHBIX METOJI0B
TIPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITHOHHBIX
MaTepuaioB C 3aJaHHBIMU
CBOMCTBaMHU
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5. AHHOTAIUU PABOUYUX ITPOT'PAMM JUCHUIIJIINH, ITPAKTUK U THA
5.1. IucuunjnHbl 00513aTeIbHON YacTH

AHHOTAIUsA padoyeil MPoOrpaMMbl M CIAIIINHbBI
«HOCTpaHHBIH A3BIK»

1. Heab MUCUMIUIMHBI — MPUOOpPETCHHE OOYyJYAIOMUMUCS 00Ield, KOMMYHUKATUBHON H
po¢eCCHOHATILHON KOMITETEHLIUH, YPOBEHb KOTOPBIX HA OTAEIbHBIX 3TallaX A3bIKOBOH MOATOTOBKH
MO3BOJISICT  HMCIIOJIb30BaTh MHOCTPAHHBIM  S3bIK MPAKTUYECKH Kak B Npo(ecCHOHATbHOM
(IpOU3BOJCTBEHHON U HayYHOMN) IEATEIbHOCTH, TaK U IS LieJel caMooOpa3oBaHMsL.

2. B pe3yabTaTe H3y4yeHHs IMCUUILIMHBI 00yYaloumiics no nporpaMme 6aKajiaBpuara
HOJIKeH:

Obnadamys CleAyIOMUMI KOMIIETEHIIMSMU U HHIUKATOPAMHU UX JOCTHKCHHUS:

OIIK-6.3, OIIK-6.4, YK-4.3, YK- 4.4,YK-4.6.

3namu:

- OCHOBHBIE  CIIOCOOBI ~ COYETAaeMOCTH  JIEKCMUECKHMX  €AMHUIl U  OCHOBHBIC
CJI0BOOOpa30BaTe/IbHbIE MOJIEIH;

- PYCCKHUE SKBUBAJIEHThI OCHOBHBIX CJIOB M BEIPRXKEHUH peuu B MPOLIECCE MEXIUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJCHCTBUS;

- OCHOBHBIE TIPHEMBI X METO/IbI peeprupOBaHIS U AHHOTUPOBAHUS JIUTEPATYPHI;

- TACCHUBHYIO U aKTHBHYIO JIEKCHKY, B TOM YHCJI€ OOIICHAy4YHYI0 U CHELUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Uil pabOThI HaJl TUIIOBBIMH TEKCTaMH;

- pueMbl pabOThl C OPUTMHAIBHOMN JIMTEPATYPOl HA UHOCTPAHHOM $SI3bIKE

Ymemu:

- paboTaTh C OPUTUHAIBHOW JIUTEPATYPOH HA MHOCTPAHHOM SI3BIKE;

- paboTath co clioBapewm;

- BECTU INEPENUCKY Ha U3Y4a€MOM S3BIKE C LIEJIBI0 MEXINYHOCTHOIO U MEXKYJIBTYPHOIO
B3aHMOJCHCTBUS;

- BECTH PEUEBYIO JEATEIbHOCTh MIPUMEHUTENBHO K cepe ObITOBOI U MpodeccHoHanbHON
KOMMYHHUKAITIH

Braoemy:

- MHOCTPAHHBIM SI3IKOM Ha YpPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYpHOTO OOLICHMS,
HaBbIKAMH UM YMEHHUSMH pEYeBOl JeATeNbHOCTH NPUMEHHUTENbHO K cdepe ObITOBOM H
npodeccnoHalTbHON KOMMYHHUKAILMK, OCHOBAaMH ITyOJIMYHON peun;

- OCHOBaMH pe(eprpoBaHUs U aHHOTHUPOBAHUS JIUTEPATYphl HA M3y4aeMOM HHOCTPAHHOM
SI3BIKE

3. Kparkoe cogepxanue AU CHUHITUHBI

Pa3nes 1. 'pammaTnyeckue H JieKCHYeCKHe TPYTHOCTH H3y4aeMoOro A3bIKa

1.1. CopsokeHue M U3MEHEHHE TIJ1aroja-CBS3KM B (opMax HACTOALIETO BPEMEHH.
Bunospemennsie hopMmel rinarosioB. O6pazoBanue GopM NPOCTHIX, MPOIOJKEHHBIX, TEPPEKTHBIX U
neppeKTHO-TIPOJIOJKEHHBIX BpEMEH rjarosia. BompocuTenbHble MPEAOKEHUS B Pa3IUYHBIX
BpeMmeHax. OOpa3oBaHue OTpULIATENBHBIX (POPM II1arosia B pa3IMuHbIX BpEMEHaX.

1.2. CorracoBanue BpeMeH. Y CJIOBHBIE TPEIOKCHHSL.

1.3. OGpa3zoBanue MPOCTHIX, MPOJOKEHHBIX, MEPHEKTHBIX BpPEMEH TIJIaroibHbIX (GopM H
ynotpebaeHue Gopm cTpagaTeabHOro 3auora.

1.4. Tlpuuactus. Ilpuyactus Hacrosiero u mnpouenniero Bpemenu. Ilephextrsie Gpopmbl
npuyacTus. MecTo nmpuyacTuii B MpeasioxkeHUU. AOCOTIOTHBIN MPUYACTHBIH 000pOT

1.5. Nndunutus. ®opmel uHpuHUTHBA. [IpomomxeHHbli W mnepheKTHbIH HUHOUHUTHUB.
Oynkiun nHGUHUTHBA B nipeioxkeHnu. OOpa3oBanue U ynorpedieHne MHQUHUTUBHBIX 000POTOB
THUIIA «CJI0KHOE MOJIEKAIIEEN» U «CIOKHOE JOTIOTHEHHUEY.

1.6. Mopanpabie Tnaronel. CTpyKTypa TpemaioxkeHus. [IpuHIHIBI cToBOOOpa3oBaHUS.
Coxkpamenus (a60peBuatypsl). O603HaueHue natbl [IpaBuiia dTeHUss XUMUYECKUX JIEMEHTOB,
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o0o3HaueHU W (HOpMyJT HEOPraHMYECKHX COCJMHEHHMH M YpaBHEHUH XHWMHYECKUX PpEaKIHi.
[IpaBuna utenus enuHul u3Mepenus. [IpaBuia uTeHUs HAMMEHOBAHUN OCHOBHBIX OPraHMYECKUX
COCIMHECHUM.

Paznen 2. Pa3BuTHe HAaBBIKOB YTEHUS TEMATHYECKUX TEKCTOB.

2.1. PazBuTHE HABBIKOB YTEHUS MPOPECCHOHATHHO-OPHEHTUPOBAHHBIX TEKCTOB.

UreHue TEKCTOB.

2.2. lonstue o Buaax uteHus. [lpocMoTpoBoe uTeHHe Ha IpUMepax TeKCToB o xumuw, ..
Mengeneese, PXTY um, /.M. Menaeneena.

AKTHBH3aLUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

2.3. W3ywaromiee YTeHHE HAYYHBIX W HAYYHO-TIOMYJSPHBIX TEKCTOB IO BHIOPAHHOM
CIELUAIbHOCTH.

Paznen 3. IIpakTHKa yCTHOI peun

3.1. [IpakTHKa yCTHOH peun

3.2. MoHonoru4eckasi peyb Mo TeMe «o cedbe um o Oyaymei mpodeccumn». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM PeyH.

3.3. PeyeBoii 3TUKET ITIOBCEIHEBHOTO OOIIICHUS.

OCOoOEHHOCTH TUATOTUYECKON pedr IO IPOHICHHBIM TeMaM.

Pa3nes 4. OcoGeHHOCTH SI3bIKA CTIENNATbHOCTH

4.1. 'pammaTnyeckue 1 JEKCUYECKUE TPYAHOCTHU S3bIKa CHELIMATIbHOCTH.

Pa3nnunble BapuaHThI IEpeBO/Ia MPUYACTUI Ha pycckuil si3bIK. [IpuyacTHbIe 000POTHI U
MIPUEMBI UX TIEPEBOJIa HA PYCCKHUH SI3BIK.

4.2. CocnararenbHOE HAaKJIOHEHHE.

4.3. W3ydenue mpaBWJI NepeBOja Pa3NUYHBIX (OpM MHOUHUTHBA U HMH(PUHUTHBHBIX
000pOTOB Ha PYCCKUM SA3BIK.

4.4. Vzyuarolee 4TeHUe TEKCTOB

4. O0beM yuyeOHOi TUCIUIITTHHBI
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Cemectp

Bceero
Bun yueOnoi
paboThl Axan. Axar. Axa. Axa. Axa.
BE |7y 3E T T 3E T T 3E T T BE Ty
Obmwas TpynOeMKOCTE 12432 | 3 | 108 |3| 108 | 3 | 108 | 3| 108
JUCIIUILTAHBI
KonTakTHas padora —
AY(HTOPHEIE 3AHATHS: 881|320 [ 22| 80 (22| 80 |22| 80 (22| 80
Jlexuun - - - - - - - - - -
[TpakTaeckue 3anstust ([13) | 8,8 | 320 | 22| 80 (2,2 80 |22| 80 |2,2| 80
JIaboparopusie paboTsi (JIP) - - - - - - - - - -
CamocrosiTesibHas padoTa 32| 112 |08 | 28 |08 28 | 08| 28 |0,8| 28
KonTakTHas caMOCTOSITEIbHAS
pa6ora 0,8 0,2 0,2 0,2 0,2
3,2 0,8 0,8 0,8 0,8
CamocTosTenbHOE U3yUCHHE 111,2 27,8 27,8 27,8 27,8
pa3eiioB JUCIUILIMHBI
Buj HTOroBOro KOHTpOJIS: 3auer 3ader 3aver 3aver
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Cemectp

Bcero
Bun yueOnoi

padote! 3E |Actp. .| 3E |Actp. w.|3E| AP | 3E | ACTP- |3E | ACTP:

OO6m1ast Tpy10€MKOCTh
JUCIUILINHBI

12| 324 | 3 81 3| 81 3 81 |3 | 81

KonTakTHas pa6ora —
Ay IHTOPHbIC 3AHSTHSI: 8,8| 237 (2,2| 59,4 (22| 594 |22 | 594 |2,2]| 59,4

Jlexknuu - - -

[Tpaktuaeckue 3anstus ([13) (8,8 237 |2,2| 59,4 |2,2] 59,4 | 2,2 | 59,4 (2,2| 59,4

Jlaboparopusle pabotsl (JIP) | - - -

Camocrosite1bHast padora (3,2 87 |0,8| 21,75 |0,8|21,75| 0,8 | 21,75|0,8|21,75

KonTakTHasg caMoCTOsSTeIIbHAS

0,6 0,15 0,15 0,15 0,15
pabora
CamocrosTenbHOE U3yUeHHE 3,2 0,8 0,8 0.8 08
pa3neron 86.4 21,6 21,6 21,6 21,6
JUCLUTUIMHBI
Buj HTOroBOro KOHTpOJIS: 3auer 3auer 3aver 3aver

AHHOTAaIUs padoyeid MPOrpaMMbI THCITUTLTHHBI
«Puirocopus»
Lenp muctuIumHbl: ¢hOPMHUPOBATH y CTYIEHTOB KOMILICKCHOE MPEJCTABICHHE O POJU H

MecTe punocoduu B CUCTEME T'YMaHUTAPHBIX, COLIMABHBIX U €CTECTBEHHBIX HAYK, TO3HAKOMUTD UX
¢ oCHOBaMH (hMII0COPCKOTO 3HAHUS, HEOOXOIUMBIMHU JJISI PEIICHHS TCOPETUICCKHIX M MTPAKTHICCKIX
3a7a4.

1. B pe3yabTaTe u3ydyeHusl JUCHHUIIMHBI 00y4YAIOLIUIiCS MO MporpaMmme

0akajlaBpuaTa J0JIKEH:
Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH HX JOCTHKCHHSI :
VK-5.1, ¥-5.2, YK-5.3.

Buame:
— OCHOBHOE COJIepyKaHUE TIIaBHBIX (QUIOCO(PCKUX MIKOJI U HANIPABIICHUH, MPEACTABUTEIICH ITUX
IIKOJI, CBSA3b M pa3nudue ux GuiaocoPCcKkux uae, CBA3b HCTOPUKO-PHIOCO(CKIX KOHIETINH C
COBpEMEHHBIMH TTPOOJIEMaMy WHAMBUIYAILHON M OOMIECTBEHHON KU3HU;

Ymemu:
— IOHUMATh U aHAJTM3UPOBATH MUPOBO33PEHUYECKHE, COIIMATIBHBIC U UHANBUIYAIbHEIC
poOIeMbl COBPEMEHHOM JKU3HU; TPAMOTHO BECTH AUCKYCCHIO, apT'YMEHTHPOBAHHO OTCTauBAaTh
CBOIO MO3UIIMIO 110 3HAYUMbIM PHIOCOPCKUM MpodIeMaM COBPEMEHHON KHU3HU, ONTUPASICh Ha
HapabOTaHHBIN B UCTOpUU (HIIOCODUN MaTepuall; IPUMEHSTH MOTy4eHHbIe (punocodckue
3HaHUS K PEIICHUIO MPO(ECCHOHAFHBIX 3a]1a4;

Baoemy:
— IpenacTaBiIeHUsIMH 0 GUIOCOPHUH KaK HayKe U CUCTEME LIEHHOCTEMH, €€ MeCTe B CUCTEME
I'YMaHUTapHOTO 3HAHUS; OCHOBaMHU (PMIOCO(CKOTO MBIIUICHHUS; KaTerOpUAIbHBIM amapaTom
M3y4aeMol THUCHUIUINHBI, PHIOCO(YCKUMHI METOIaMU aHAJIM3a Pa3IUYHbIX TPOOIeM, HaBbIKaMU
¢bunocockoil KynbTypsl Ui BBIpAOOTKH CUCTEMHOTI'0, LIEJIOCTHOTO B3IJIs/1a Ha
JNEHUCTBUTENBHOCT U MECTO XMMHUH U XUMHUUECKON TEXHOJIOTUH B LIEJIOCTHOM KapTUHE MUpA.

2. Kparkoe coaepkanue QUCHUNIIUHBI
Beenenne. ®unocodusi, ee mpoucXoxkIeHUE U poJib B O0OIIECTBE.
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Mopayas 1. OcHoBHbIe ¢puI0COPCKHE HIKOJIbI.

AnTtnunas ¢unocodus (mocokpatuku, coductsl, Cokpat, lemokpur, I1naToH,
ApHCTOTEIND, AIITUHUCTHYECKU-pUMCKas Grutocodust). OCHOBHbBIE MPOOIEMBI CPEITHEBEKOBOM
¢dunocodpun u snoxu Bozpoxaenus. Gunocodust HoBoro Bpemenn (XVII — XVIII BB.)
Nneonorus [poceemenns. Hemernkas kmaccuueckas punocodust. Pycckas pumocodpus XIX —
XX BB. OcHOBBI MapKCUCTCKOH ¢utocopun. OCHOBHBIC HAIPaBJICHUS COBPEMEHHOM
dbunocodumn.

Moayasb 2. ®uiiocopckie KOHIENIIUUA ObITHSI M MIO3HAHMS.

[Tpo6nema ObITHS B ucTopuu (puinocoduu. [ToHsITHS MaTepraIbHOTO U UICaTBHOTO.
OcHoBHbIE QritocodCKUE HAIPABICHUS: MaTepUalnu3M U ujaeanusM. [IpuHuun rinodaasHOro
3BOJIFOIIMOHM3MA B COBPEMEHHOM HaYYHON KapTUHE MUpA.

Konnenmum npocTpaHcTBa M BpEMEHU B UCTOPHH (PUIOCOPHUH U HAYKH.

IIpoucxoxnenue cozHanus. Poib Tpyaa B IPOUCXO0KICHUH CO3HAHMS.
NneanmucTuieckren MaTepHATMCTUICCKIE KOHIIENIUU co3HaHus. Co3HAaHUE W MO3T.
CosnarenbHoe U Oecco3narenpHoe. Co3Hanue U 36Kk, CO3HAaHME U CaMOCO3HAHUE.

KoHnenmu rHoceoorus B HCTOpud (PUIocopuu: CCHCYaIn3M, palliOHATU3M,
CKCTITUIIM3M, arHOCTHIIN3M, KOHIICTIIHsI BPOXKICHHBIX UEH, apuopu3Mm. JlnanexkTiuka
IMMO3HAHWA1YYBCTBCHHOC U pallMOHAJIBHOC. OcHOBHEBIE TCOPHUU UCTHUHBI.

MoayJsb 3. IIpo6aembl yesioBeka B ¢puaocopum.

YenoBek kak nmpeameTt GuinocodCKoro aHaimsa B UCTOpuH (pritocoduu.
[TpoucxokIeHUE YeIOBEKa: MPHUPOIHBIC U COIIMAIBHBIC YCIOBUS aHTPOIIOCOI[MOTCHE3a.
Buosnornyeckoe uconuanbHoOE B 4enoBeke. MIHAMBHI, WHIUBHIYAIbHOCTD, TUYHOCTD.

CMBICH KU3HU U IIpeHa3HaYeHHe YyenoBeka. JKu3Hb, cMepThb, ObeccmepTue. [BrkeHue
HEHACUJIMs, €r0 poJib B COBpeMeHHOM >ku3HHU. Llenn u nennoctu. CBo0ona BoaK U
OTBETCTBEHHOCTb JUYHOCTH. HpaBCTBEHHBIE, PEIIMTHO3HBIE, ICTETUYECKUE LIEHHOCTH.

Moayasb 4. ®unocous HCTOPUHU U 001IIECTBA

YesnoBek B cUCTeMeE COLIMATIBHBIX CBsA3el. JINUHOCTh U Macchl, cBOOOA U
HeoOoxoaumocTh. dunocodust uctopuu: GopmManoHHast U TUBUIIN3AIMOHHAS KOHIICTIITUN
UCTOpHUYECKOT0 pa3BuTus. [IporpeccucTckue 1 HUKINYECKUEe MOIEIH pa3BUTH. I 100anbHbIe
poOIIeMBI COBpeMeHHOCTH. KOHIenust yCTORYMBOTO pa3BUTHS U CIICHAPHH
Oyaymero.O0mecTBo U ero crpykrypa. ConuaibHas, MOJIUTHYECKAs U JyXOBHas cepsl
obmiectBa. Konuenuu rocyaapctsa B UCTOpUH Qritocodckoi MpIciu. I'pakaaHckoe
00I1IeCTBO U MPABOBOE rOCYIAPCTBO.

Moayasb 5. @uinocopckue npodaeMbl XUMUHM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHay4yHOe 3HaHHEe. CTPYKTYypa HAy4HOI'O 3HaHMS, €r0 METOIbl U (POPMBI.
Hayunsle peBomonny 1 cMEHa TUIOB PAllMOHAIBLHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTb YYEHOTIO.

Hp06neMa COOTHOLICHUS HAYKH U TCXHUKH. COHI/IaJ'II)HI)Ie MOCJICACTBUA HAYYHO-
TCXHHUYCCKOTO IIporpecca. OTHYECKHE U DKOJIOTHUCCKHUE HUMIICPATUBLI pa3BUTHUA HAYKU U
TCXHHUKU.

MecTo XMMHH B CHUCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpobiieMa XUMUHU KaK HayKu
u npousBojcTBa. Llenu u 3amaun xuMudeckoit Texnonorun. Crenupuka XuMHKO-
TEXHOJIOTUYECKOI0 3HaHUA: (PyHAaMEeHTaIbHOE U MPUKIIATHOE, IMIIUPUIECKOE U
TEOPETUYECKOE.

3. O6beM yueOHOH TUCHUTITTMHBI
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Bt yue6Hoii paboTs! OO0BEM TUCTIUITITMHBI

3E Axkan. 4. | Actp. 4.
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 4 144 108
KonTakTHasi padora — ayauTOpHbIE 18 64 48
3aHATHS:
Jlekuun 1,4 32 24
[Ipaktrueckue 3anstus (113) 1,4 32 24
JlaGopaTophsbie paboTsl (JIP) - - -
CamocrosiTesibHas padora 1,2 44 33
KonTaktHas camocrositensHas pabora - -
CaMocCTOsATENbHOE U3yUEHHUE PA3/IEIOB 1,2 44 33
T CIUATUTHHBI
JK3aMeH 1 36 27
KonTakTHas paboTta — mpoMeKyTodHast 04 03
arTecTanus 1 ! '
[ToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOoroBoro KOHTpoOJIs: IK3aMeH | IK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl JUCIUTIIAHBI
«HUcTopusi (ucropusi Poccuu, Bceod1asi uCTOpU)»
1. Heap aucuunauHbl — GOPMUPOBAHUE Y CTYIIEHTOB IIEJIOCTHOTO MPEACTABICHUS 00
HCTOPHYECKOM MpoInuioM Poccuu, ee MecTe BO BCEMUPHO-UCTOPHYECKOM IMPOIIECCE.
2. B pe3yabTaTe u3yueHHus1 TUCHUILINHBI 00y4aloluiics Mo nporpaMmme fakajappuara
JOJIZKEH :

Obnadamye cleayOMUMU KOMIIETCHIIUSAMU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:
VYK-5.1, YK-5.2, YK-5.3.

3namo:

- OCHOBHBIE HAaIIPaBJICHUS, TPOOJIEMbI U METOIbI UCTOPUUECKON HAYKH;

- OCHOBHBIE 3TaIlbl M KIFOUYEBbIE COOBITHS UCTOpUHN Poccuu u Mupa; 0COOEHHOCTH Pa3BUTHUS
POCCHICKOTO TOCYapCTBa, BBIIAIOIINXCS IeATeNIeld OTEUeCTBEHHOM U BCEOOIIeH HCTOPUHN

Ymemu:

- COOTHOCHUTHb OOIIME€ MCTOPUYECKHUE TMIPOLIECCHl U OTHAEIbHBIE (aKThl; BBISBIATH
CYIIECTBEHHBIE YEPThl HCTOPUUYECKUX MPOLIECCOB, SBJICHUN U COOBITUH; aHATU3UPOBATH COLMAIBHO-
3HaYUMBbIE IPOOJIEMBI;

- (hopMyIHpPOBATh M ApIyMEHTHUPOBAHO OTCTAaMBATH COOCTBEHHYIO MO3UIUIO MO0 PA3TUYHBIM
npobiemMaM UCTOpUHU

Bnaoemy:
- IpE€ACTaBJICHUAMU 00 HCTOPHUH KaK HAYKE, €€ MECTC B CUCTCME 'YMAaHHUTAPHOT'O 3HAHWA,
- IpEACTaBJICHUAMUN 00 OCHOBHBIX dTarmax B HCTOPHUH YCJIIOBCUCCTBA U UX XPOHOJIOTHUH;
- KaTeropuajJbHO-TIOHATHHHBIM amiapaToM U3y4aeMon AUCIUILTUHBI;
- HaBbIKaMM aHajin3a HCTOPUYCCKUX UCTOUYHHUKOB
3. KpaTkoe coaep:xxanue I CUUNITAHBI
Pa3nen 1. UcTopus kak Hayka. Oco0eHHOCTH CTAHOBJIEHHS rocyapcTBeHHOCcTH B Poccun.
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1.1. Hcropusa B cucTeMe COLHMAJbHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTOI0JO0THMH
ucropnyeckoi Hayku. Hauaso rocynapcreennocru. Kuesckasi Pyco.

Mecro ucropuu B cucreMe Hayk. lIpenmer ucropuyeckoit Hayku. Poisb Teopun B mo3HaHUU
nporioro. CymHocTs, GopMbl, GYHKIUN UCTOPUUECKOro 3HaHUA. VICTOUYHMKM 110 OT€YECTBEHHOU
ucropuu, ux knaccudukanus. Ucropust Poccun — HeoThemiemMas 4acTh BCEMUPHOM HCTOpHH; 0011Iee
1 0COOCHHOE B UCTOPUUYECKOM PA3BUTHH.

CrnapsiHcKOe 00mIECTBO B 3MOXY pacceneHus. OCOOCHHOCTH COIHMAIBHO-TIOIUTHIECKOTO
paszButus Kuesckoit Pycu. Ilpunsatue xpucrtuancrsa. PopMUpOBaHHUE TPABOBOM CUCTEMBI.

1.2. Pycckue 3emin B X1 — nauane XVI BB. O0pa3oBanue Poccuiickoro rocygapcraa

[Tpuunabl 000cO0ICHNS 3eMelNb U KHsDKeCTB. COUMaIbHO-TTOTUTUYECKAs CTPYKTYPa PYCCKUX
3eMellb NepHOoAa MOJUTHYECKON pa3apobiieHHOCTH. DOpMUpPOBaHKE PA3IMYHBIX COLUOKYIbTYPHBIX
MOJIeNIeH pa3BUTHUS IPEBHEPYCCKOTO 0OIIECTBA M TOCYJapCTBa.

OcoOeHHOCTH TMOJUTHYECKOTro ycTpoiictBa Poccuiickoro rocymapcrBa. HWean 1.
Bo3HUKHOBEHHE COCIIOBHOM CHCTEMBI OpraHu3anuu obmectBa. MectHuuecTBo. [lpeamnochuiku
CKJIaJbIBaHUSl CaMOJEPXKaBHBIX 4YepT rocyiapcTBeHHOM Biactu. Bacummit |ll. Mcropuueckoe
3Ha4YeHHe 00pa3oBaHus eAMHOr0 Poccuiickoro rocyaapcraa.

1.3. Poccus B cepenune XVI — XVII BB.

WBan I'po3HBII: IOUCK AIBTEPHATUBHBIX IIYTEW COLMAIBHO-TIOIUTUYECKOrO pa3BuTus Pycu.
CknasipIBaHUE COCJIOBHO-TIPEACTABUTENBHOW MOHApXMM U €€ OCOOCHHOCTH IO CPaBHEHHIO CO
crpanamu 3anaanoi EBpomer. 3emckuit Cobop. U36pannas Pana. Pegopmer 50-x rogoB XV Beka u
ux 3HaueHue. Cynebuuk 1550r. Crornaseiii Co6op 1551r. [Ipucoenunenue k Poccuu IloBomxkbs,
[Ipuypanes u 3anagHoit Cubupu. JIMBoHCKass BoOMHA: LeaU W OpUYUHBl Heynad. OnpuyHHUHA:
MPUYMHBI, CYIIHOCTh, TMOCIEACTBUS. Xo3saWcTBeHHOe pasopenue 70-80rr. XVI B. Drambl
3aKpEIOIIEeHUs KpecThsiHCTBA. POpMUpOBaHHUE OPUIIMATIEHON HCOJIOTUN CaMOIEpKaBUsl.

IlenTpanuzanus BIacTH, Ha4yajo mepexona k abcomotusMy. lIpekpaiieHue aesTelbHOCTH
3emckux cobopoB. M3menenune ponu bosipckoit ymbl. LlepkoBb u rocynapctBo. LlepxoBHbIN
packo.

«byHramnbeii Bek». [IpnunHbl MaccoBbIX HapoaHbIX BeICTyIuieHMH B XVII B. 'opoxackue
OyHThl. Boccranue mox mpenogutensctBoM C. Pa3suna: nmpuuuHbl, OCOOCHHOCTH, 3HAYEHUE U
MIOCJIEZICTBHSI.

Poccuiickas MbIcap M KyJbTypa B nipeasepun HoBoro Bpemenu.

Paznen 2. Pocceniickas ummnepusi B XVIII- nauane XX B.
2.1. Poccuiickoe rocynapcrso B XVIII Beke — Bexke MogepHH3aLMK M POCBEIeHUS

XVIII Bek B eBponeickon 1 MUpoBOM uctopuu. Poccus u EBpomna: HOBbIE B3aUMOCBS3U U
pasnu4us.

Ilerp |: Oopwba 3a mpeoOpazoBaHHe TpaaULMOHHOro oOmectBa B Poccun. OCHOBHBIE
HaIpaBJIEHUSI «EBPOINEU3ALMU» CTPAHbl. DBOJIOIMS COLMAIBHONW CTPYKTYpbl obmiectBa. BHemHss
nonutuka [etpa I, e€ cBs3b ¢ mpeoOpazoBaHUSAMU BHYTPU CTPaHBbI.

Pedopwmsl [1etpa I kak nepBas nmonsiTka MOJAEpHU3ALIMU CTpaHbl, €€ ocoOeHHOCTH. Pa3BuTHe
IIPOMBIIIJIEHHOCTH. Y CUJIEHHE POJIU TOCYJapCTBa B HAPALMBAHUU IIPOU3BOAUTEIBHBIX CHJI CTPAHBI.
Konnenmus mepkantunusma u e€ peanmsanus B Poccuu. Co3manue perynspHoit apmuu u (ioTa.
AnmunuctpaTtuBHas pedopma. LlepkoBnas pepopma. Tabens o panrax. bopr6a ¢ KoHCepBaTUBHON
ornno3unueit. Odopmienue abCOMIOTU3MA, OCHOBHBIE YEpThl M HCTOPHUYECKOE 3HAueHUE.
IIpoBosrnamenue Poccun nmnepueil. YnpoueHue MEKIyHapOJHOTO aBTOPUTETA CTPAHBI.

Pycckas kynberypa XVIII Beka: OT meTpoBCKMX MHUIIMATUB K «BEKY MPOCBEILIEHUS».

2.2. Poccus B XIX crosieTun

[IpomebinenHsIi nepeBopoT B EBporne u Poccuu: o6iiee u ocobennoe. BaxkHelme ycnoBust
nepexona Poccun K HMHIyCTpHAIbHOMY OOLIECTBY — pELIEHHE KPECThSIHCKOrO BOIMpoca U
OTpaHUUYEHUE CAMOJEPKaBUSI.

KpectpstHCKHIA Bonpoc: 3Tansl pemenus. IlepBbie MoACTYIIBI K OTMEHE KPENOCTHOTO MPaBa B
Hagaie XIX B. Yka3 1803r. o «cBoOoaHbIx xjebomammax», ykas 1842r. 06 «o0s3aHHBIX
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kpectbanax». Pedopma I1. JI. KuceneBa. Pemenne KpecThsIHCKOIO BOIpPOCa B MEPUOJ MPABICHUS
Anekcannpa II. [Ipeanocsuiky ¥ IpUYKUHBI OTMEHBI KPETOCTHOTO MpaBa B Poccun. «Manudect» 19
depans 1861r. u «llomoxkeHus»: WX COJEpKaHME, 3HAYCHHE, BO3JICHCTBUE HA pa3BUTHE
nopedopmennoi Poccun.

Buemnss nonutuka Poccun B XIX B. Ilpuunnsl OteuecTBeHHOM BOMHBI 1812r. 3HaueHue
no6enpl Poccun B BoitHe npoTuB Hamoseona u ocBodoauTenbHOro noxoaa B EBpony. Poccuiickoe
camogeprkaBue U «CpseHHbli Coro3». BocTounslii Borpoc u ero pemenue B XIX Beke. Poccus u
Haponasl CeBepHoro KaBkaza. KpeiMckas BoitHa, €€ nmpuunHbl ¥ ocineactBus. [lonmutuka Poccun Ha
HansaeMm Boctoke. [Iponaxa Ansicku. ITpucoenunenne Cpeaneit Asuu x Poccun.

Pycckas kynbrypa B XIX B. O011ue 10CTHKEHUS U TPOTUBOPCUHSL.

2.3. Poccus B Hauasne XX Beka (1900 — 1917rr.)

Tepputopuss u Hacenenue Poccunm B Hawane XX Beka. ConuanibHasi CTPYKTYypa.

Oco0eHHOCTH COLMANBHO-9KOHOMHUYECKOro pa3Butusi Poccun B Hauvane XX Beka.
OOBexTHBHAS TOTPEOHOCTH MHAYCTPHATBHOM MoJiepHU3au Poccun. Y cuieHne rocyjapcTBEHHOTO
perynupoBanus 3xoHoMHKH. Pedopmsl C. FO. Burre. Pycckas nepeBns B Hauane XX Beka.

[To6ena deBpanbckoii PEeBOIIOLUN U KOPEHHBIE H3MEHEHUS B MTOJIMTUYECKOM KU3HU CTPAHBL.
Bpemennoe mnpaButensctBo u llerporpaackuii Coser. IlonuTuyeckue napTum B YCIOBHSX
nBoeBnacTus. AunbrepHatuBbl pa3Butus Poccum nocne ®eppansa. CouuanbHO-3KOHOMHUYECKAs
MOJUTHKA HOBOM BiIacTH. Kpusuce! Binactu. KOpHHIIOBCKOE BBICTYIIIEHUE U €TI0 PA3TPOM.

Pazgen 3. OT coBeTcKOro rocyaapcraa k coppemennoi Pocenu.
3.1. ®opMupoBaHUe U CYHIHOCTH COBETCKOTo cTpost (1917-1991rr.)

bonbiieBucrckas crparerus: npuuuHbl nodenpl. [loaroroBka m mobema OKTAOPHCKOTO
BoOpykeHHoro Boccranusi B Ilerporpane. |l Bcepoccuiickuii cbe3q CoBETOB M €ro perieHus.
DKOHOMHUYECKasi M COLMAIIbHAS MOJIMTHKA 00JbIeBHKOB. Havano ¢hopmMupoBaHust ofHOIAPTUIHHON
noiuTu4eckor cuctembl. Pocriyck YupenurenbHoro coOpanus. Koncrutynus 1918r. bpecrckuit
MHUD.

I'paxnaHckas BOWHA: NPUYMHBI, JTalbl, PACCTAHOBKA CHWJ, PE3YJIBTAaThl U IOCIEIACTBUS.
WuTtepBenuus: npuuuHbl, GopMbl, MacmTad. Mneonorus, NOMUTHKA, NPAKTHKA «BOEHHOTO
KOMMYHH3Ma.

®dopmMupoBaHUe pexUMa JTUYHON BiacTh CTajiHAa ¥ KOMaH/IHO-aIMUHUCTPATUBHOMN
CHCTEMBI YIIpaBJIEHUs rocyaapcTBoM. CpaliyBaHue MApTUIHBIX U TOCYAaPCTBEHHBIX CTPYKTYP.
Howmenxknarypa. Pois 1 mecto CoBeToB, Ipo¢)cor030B, CyIeOHBIX OPTaHOB U IIPOKYPATYphI B
CO3/1aBa€MOM TOTaIUTapHOU NoIuTHYECKOM cucreMe. KapaTtenbHble opranbl. MaccoBbI€ penpeccu.
CCCP Bo BtOpoit mupoBoit u Bemukoit OTtedecTBeHHOUW BoifHe. Pemiaromuii BkIas
Cogerckoro Coro3a B pasrpom damuzma. [Ipuunnsl u 1iera nodensl. Yuactue CCCP B BoitHEe TpOTHB
SAnonun. Mtoru v ypoku BTOpOH MUPOBOU BOWHBI.

W3meHeHne COOTHOILEHHs CUJI B MUPE IIOCJIE BTOPOM MUPOBOU BOMHBI. Hauano «xomnonHon
BoiHb. CCCP u CIIA. CCCP u crpansl Bocrounoit EBpomnbl. Co3nanue «conuaaucTH4ecKoro
Jarepsi».

3.2. CTaHOBJIeHHE HOBOIi poccHiickoii rocynapcTeHHocTH (¢ 1991- mo HacTosiee BpeMmst).

Buytpennsas nonutuka Poccuu. JInbGepanbHas KOHIENIUS POCCHICKUX pedopM: Mmepexos K
PBIHKY, (OpMHUpOBaHUE IPa’KIAHCKOr0 00IIecTBa U MpaBoBOro rocyaapcersa. «lllokoBas Tepanus»
sKoHOMHUYecKuX pedopm B Hawane 90-x romoB. Koncturynmnonusiii kpusuc B Poccum 1993 1. u
nemMoHTax cucreMbl BiacTH CosetoB. Koncturymus Poccumiickoit ®enmepammm 1993 .
[lonmuTnueckne mapTuu | OOLIECTBEHHBbIE JBWXKEHMS Poccun Ha COBpPEMEHHOM JTare.
MexHannoHanbHble oTHOWEHUs. YeueHckas BoiHa. Hayka, kynbTypa, oOpa3oBaHue B PhIHOUYHBIX
ycaoBusax. CouumanpHas IIeHa W TepBble pe3ynabTarbl pedopm. [lonmutuueckue napTuu H
oOniecTBeHHbIE IBUKEHUsI Poccun Ha COBpEMEHHOM JTarle.

Poccust B Hauane XXI Beka. CoBpeMeHHbIE TPOOJIEMBI YeIoBeUYecTBa U pojib Poccuu B Ux
pemiennn. PervonanbHble u  rnobanbHble uHTepechl Poccun.  ConuaibHO-3KOHOMHYECKOE
nonoxenne PO B nepuox 2001-2019 roxa. MupoBoii (pUHAHCOBBIM M SKOHOMUYECKHH KPU3HUC U
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Poccus. Bremnsist nonutuka Poccuniickoit @eneparuu B 1991 — 2019 rr. IlpuHnunel BHemHeR
noUTHKU. Poccust u cTpanbl manmbHero 3apyoexbs. OtHomenus co crpanamu CHI'. Poccus B
CUCTEME MUPOBOM SKOHOMMKH U MEXIYHApOIHBIX cBsizel. Bxoxnenue Kpbima B coctaB Poccuiickoin
denepanuu.

4. O0bemM yueOHOH TUCHHUIJIMHBI

Bt yue6Hoii paboTs! OO0BEM TUCTIUITITMHBI

3E Axkan. 4. | Actp. 4.
OO6miast Tpy10€MKOCTh TUCIIUILIAHBI 4 144 108
KonTakTHasi padbora — ayiuTOpHbIE 18 64 48
3aHATHSA:
Jlexun 1,4 32 24
[IpaxTnueckue 3anstus (113) 1,4 32 24
JIaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padoTa 1,2 44 33
KonTakTHas camocTosiTelbHas padboTa - -
CamocTosTeNbHOE U3yUeHHUE Pa3ieioB 1,2 44 33
JIACIIUILTNHBI
9K3aMeH 1 36 27
KonTtakTHas pabota — MpPOMEXYTOYHAsS 04 03
aTTeCTaIs 1 ' ’
[ToaroroBka K SK3aMeHY. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH | IK3aMeH

AHHOTaNus padoyeii MPorpaMMbl M CUUILTHHBI
«/IuneitHas anre6pa U MaTeMaTHYECKUI aHAJIN3)

1. Heapo AMCUMILUIMHBI SBISETCA (POPMUPOBAHUE Y CTYACHTOB CHUCTEMBI OCHOBHBIX
MOHSATUN, HCIOJB3YEMBIX JUISI TOCTPOEHUS BAKHEHUIIMX MaTEMaTHYECKUX MOJeneil, u
MAaTeMaTUYECKUX METOOB ISl OMMCAHUS PA3JIMYHBIX XUMUKO-TEXHOJOTMYECKHUX MPOILECCOB.

2. B pe3yJjbTaTte H3yYeHHs JMCUMIIMHBI 00y4alolUiics M0 NporpaMmMe 6akajiaBpuaTa
JOJIZKEH

Obnadams ClenyOUMMA KOMIETSHIIUSMA U UHIUKATOPaAMHU UX JTOCTHKEHUS:

OIIK-4.1, OIIK-4.2.

3uamo:

- OCHOBBI ¢ depeHIMaTBbHOTO0 U UHTETPAIIbHOTO UCUYHUCIIEHUs, Tu(depeHIINaTbHBIX
YPaBHEHUH;

- MaTeMaTU4eCKHUe TEOPUU U METObl, JIEXkKAIIUe B OCHOBE MOCTPOEHHUS MaTeMaTUYECKUX
MOZETIeH;

- OCHOBBI IPUMEHEHUSI MaTeMAaTUYECKUX MOJIeNIell U METOJI0B

Ymemn:

- BBIOUPATh MaTEeMAaTUYECKHUE METOIbI, IPUTOIHBIC AJIsl PEIICHUS] KOHKPETHOM 3a/1a4H;

- UCII0JIb30BaTh MaTEMATUYECKUE MTOHATHUS, METOAbl U MOJIEINHU ISl ONUCAHUS PA3JIMYHBIX
MPOILIECCOB;

- BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX
MPOIIECCOB;

- UCTIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKOM 00paOOTKU JaHHBIX;

- IPUMEHSITh MAaTEMAaTHUECKHUE 3HAHUS Ha MEKIUCITUTIIINHAPHOM YPOBHE
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Braoemy:

- OCHOBaMH (DyHIaMEHTaJIbHBIX MAaTEMaTHYECKUX TEOPUI M HAaBBIKAMU HMCIIOJIb30BaHMS
MaTEMaTHUYECKOI'o anmnapara;

- METOJIJaMHU CTATUCTUYECKON 00pabOTKH HHPOPMALTUH

3. Kpatkoe coaep:kanue AU CHUIIUHBI

Pa3nen 1. DjiemeHTHI ajredpbl

1.1. YwucioBble MHOXKECTBA, KOMIUIEKCHbBIE YHCIIA. DJIEMEHTbl BEKTOPHON anreopsl.
AHanuTHuyeckas reoOMeTpHsl Ha INIOCKOCTH.

1.2. Marpunpsl. Teopema Kponekepa - Kamemnu. Pemenne cucteM JHHEHHBIX
anreOpandyeckux ypaBHeHui. CoOOCTBEHHBIE UnCia U BeKTOpbl MaTpuibl. KBasparuunsie GopMsl.

Pa3nen 2. ®ynkuusi oqHoii nepemennoi. Ilpenen pynkuuu. HenpepbiBHOCTh (PYHKIHH

2.1. DnemenTtapusie Gyuakmuu. [Ipenen GpyHKIMM B TOUKE U HA OECKOHEYHOCTH.

2.2. beckoHeYHO Maltble M OecKOHEUHO OombIme GyHKIH. OCHOBHBIE TEOPEMBI O Mpeaeiax.

2.3. HenpepbIBHOCTH (PYHKIIUH B TOYKE M HA TPOMEIKYTKE.

Pa3nen 3. luddepennnanbHoe ucuncjienne GyHKIUN OTHON MepeMeHHOH

3.1. [IpousBonHas GyHKIWHU. Y paBHEHUS KacaTeIbHOW U HOPMAJIH.

3.2. Iuddepenunan pyakumu. [IponsBogHast CIOXKHON (HYHKIIHH.

3.3. OcHoBHbIe TeopeMbl U HepeHInATEHOT0 HCYHCIeHUs. [Ipon3BOIHbIE BBICIINX
HIOPSIKOB.

3.4. MOHOTOHHOCTh QYHKLIHHU. OKCTpeMyM (YHKLUHU. BBIMTYKIOCTh, BOTHYTOCTh U TOYKH
neperu6a rpaduka pynkuun. O6mas cxema uccieaoBanus QyHKIUN U TOCTPOSHUE UX TPAPHUKOB.

Pa3nen 4. UnterpasnbHoe ucuucjieHue pyHKUMU OHON nepeMeHHOI

4.1. IlepooOpa3nas ¢yHkiuu. HeonpeaeneHHbI HHTErpall U ero CBONCTBA.

4.2. MeToapl HHTETPUPOBAHUSI.

4.3. OnpeneneHHbI UHTETPaAN, €r0 TeOMETPUYECKH CMBICI. [IpHuioKeHus onpeeeHHOro
UHTErpaa.

Paszpen 5. lu¢ppepennuaibHoe HcHUCTeHHE (PYHKIUI HECKOJIBKHUX IIePeMEeHHBbIX

5.1. ®yukuuu AByx u Ooinee nepeMeHHBIX. [Ipenen pynkunu B Touke. YacTHble
npou3BojHble. JuddepeHuupyeMocTs GyHKIUH.

5.2.  Juddepenuman  GyHKIMM ~ JBYX  INE€PEMEHHBIX, €ro  HHBAPHUAHTHOCTD.
HuddepenurpoBanue GyHKIMH, 3aJaHHON HESBHO.

5.3. IlponsBopHas 1o HanpaeieHHIO. [ palueHT 1 ero CBOHCTBA. DKCTPEeMyMBI (DYHKITHH ABYX
MIEPEMEHHBIX.

Pa3nea 6. KpaTHble nHTErpasnl

6.1. JlBoiiHo¥i mHTerpai. Berumcienue NBOMHOro MHTErpajia B JI€KapTOBOW CUCTEME
KOOpJUHAT.

6.2. Beruucienue JBOMHOTO MHTETrpaia B MOJSPHOM cucTeMe KoopauHat. MuTterpan Diinepa
- [Tyaccona. IIpunoxenus ABOMHOrO UHTErpaa.

6.3. Tpoiinoit uHTErpan. Beraucnenue TpoitHOTO MHTErpana. [IpuinokeHus: TpOWHOTO
MHTErpana.

Pa3nes 7. KpuBosiuHeliHble U NOBEPXHOCTHbIE HHTErPaJibl

7.1. KpuBonuHeWHbII uHTErpasl Mo KoopauHataMm. [IpuiiokeHus KpUBOJUHEHMHOTO
UHTETpana.

7.2. ®opmyna I'puHa JUIsl BRIYMCICHUS KPUBOJIMHEHHOIO MHTErpaja Mo 3aMKHYTOMY
KOHTYPY.

7.3. IToBepxHocTHbIi uHTErpas. Teopema ["aycca-Octporpanckoro. @opmyna Crokca.

Pasznen 8. Iuddepenuunaibubie ypaBHeHUS IEPBOTro MOPSIAKA

8.1. uddepennmansupie ypaBHeHus. 3anada Komm. J{nddepenmmansasie ypaBaenus (1Y)
C pa3leNsIONIMMHUCS IEPEMEHHBIMHU.

8.2. OnnoponmHble ypaBHeHUs |-To mopsaka. Jluneiinsie ypaBHeHus |-ro mopsiaka.
VYpasHeHus bepuymm.
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8.3. lubdepenumanbupie ypaBHEHHS B MOJHBIX auddepennuanax. WHTErpupyronmi
MHOXUTENb.

Paznen 9. ludpepenunaibubie ypaBHeHUsI BTOPOro NOpsaAKa

9.1. Juddepennuanbaple ypaBHEHHS BTOPOTO TMOPSIKA, JOIYCKAIOIIME IOHMKEHHE
nopsanaka. JluHeiiHble OAHOPOOHBIE M HEOJHOPOIHBbIE Au(depeHlnaIbHble YpPaBHEHHUsS] BTOPOTO
nopsiaka (JIOAY u JIHAY).

9.2. JluneitHas He3aBUCHUMOCTh QyHKIMH. Onpenenutens BpoHCKOro u ero cBoicTBa.
OynaamentanbHas cucrema JIOY Broporo nopsika.

9.3. JIOJLY BTOpOro nopsaka ¢ mocrossHHbIMU Kodddurmentamu. JIHIY BTOporo mopsaka
C TIOCTOSIHHBIMHU KO3 PHUITHEHTaMHU.

9.4. Jluneiinble nuddepeHunanbHble ypaBHEHUS N-TO MOPAAKA. AJTOPUTM TMOCTPOCHUS
001I1ero perieHusl.

Pasznen 10. Cucremsbl q1uddepeHnuaabHbIX ypaBHEHUH

10.1. Cuctemsbl JMHEHHBIX AUGdEpEHIINATBLHBIX YPAaBHCHHH TEPBOTO IMOPSIKA, PEIICHUE
METOJIOM HUCKIIFOUEHUS.

10.2. Cucremsr JIZIY mepBoro mopsinka. MeTon Bapualliil MPOU3BOJIBHBIX MOCTOSHHBIX,
Meton Ditnepa. Co3naHue MaTeMaTHYECKUX MOJIEIICH.

10.3. Cuctembl THHEHHBIX HEOTHOPOAHBIX AU PEpEeHIINATbHBIX YPABHEHUH C TOCTOSTHHBIMU
KO3 PHUIHEHTaAMH.

Pa3nes 11. YucsoBble 1 PyHKIHOHAJIbHBIE PS/AbI

11.1. Yucnossie psnabl. Psaer Jupuxie. 3Hakouepeayromuiics ps, npusHak JleOnuna.

11.2. ®ynkunonanbHble psaael. CTemneHHbIe psiubl, TeopeMa AOens. CBOWCTBA CTETIEHHBIX
PAIOB.

11.3. Psaawi Teitnopa u MakiopeHa. ANTOPUTM pa3ioxkeHus GyHKIHUH B psig MakiopeHa.

11.4. Paznoxenue ¢yHKuMid B psin Teigopa ¢ MOMOIIBIO OCHOBHBIX Pa3IOKECHUH.
[IpuMmeHeHne CTENeHHBIX PSIIOB.

4. O0beM y4eOHOI JUCHUNIMHBI
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Cemectp

Bun yue6Hoii padoTsl Bcero 1 2 3
3E | Akan.u. | 3E | Akaa.u. | 3E | Akaa.u. | 3E | Akan.u.
OO0mas Tpy10eMKOCTh THCHUILTAHBL | 15 540 3 108 6 216 6 216
KonTakTHasi padora — ayauTOpHbIE 9 320 18 64 3.6 128 3.6 128
3aAHATHA:
Jlexun 45 160 0,9 32 1,8 64 1,8 64
[MpakTnueckue 3austus (I13) 45 160 0,9 32 1,8 64 1,8 64
CamocrosiTesibHas padoTa 5 148 1,2 44 1,4 52 1,4 52
KoHrtakTHas camoctosTenbHas pabora 0,2 0,2 - -
CamocrosiTenbHOE U3yYeHUE Pa3/IeiioB 5 147.8 1,2 438 1,4 59 1,4 59
JUCLIUIUINHEI
Bun KOHTPOJIAA — 3auer + + - - - -
Buja kouTposst — Ik3aMeH 2 72 - - 1 36 1 36
KonTakTHas padora 0.8 i 0.4 0.4
IPOMEXYTOYHAS aTTeCTalus] 2 - 1 1
IHoaroroBka K 3K3aMeHy. 71,2 - 35,6 35,6
Buja aTOroBOr0 KOHTPOJIS: 3auér JK3aMeH JK3aMeH
Cemectp
Bua yueOHoii padoTbl Beero L 2 3
3E A(‘:{Tp. 3E A(;Tp 3E | Acrp.u. | 3E | Actp.u.
OO0mas Tpy10eMKOCTb THCHUILIUHBL | 15 405 3 81 6 162 6 162
KonTakTHasi padoTa — ay1uTOPHBIE 9 943 18 48,6 3.6 97.2 3.6 97.2
3aHATHA:
Jlexun 45| 1215 | 0,9 24,3 1,8 48,6 1,8 48,6
[Tpaktuueckue 3anstus (I13) 45| 1215 | 0,9 24,3 1,8 4.6 1,8 4.6
CamocrosiTesibHas padora 4 108,6 | 1,2 33 1,4 37,8 1,4 37,8
KonTakTHas camocTrositensHas paboTa 0,15 0,15 - -
CaMocTosTeIbHOS H3yUeHUE Pa3iejioB | O 155,85 1,2 32,85 14 378 14 378
JTUCLIUTUINHBI
Bun xourposs — 3aver + + - - - -
Bua xoutpossi — Jk3ameH 2 54 - - 1 27 1 27
KonrakTHas padora 0.6 ) 03 03
NPOMEKYTOYHAS aTTeCTANMS 2 - 1 1
IMoaroroBka K 3K3amMeHy. 53,4 - 26,7 26,7
Bua uTOroBoro KOHTpOJIA: 3auér JK3aMeH JK3aMeH

AHHOTanus padoyeii MPOrpaMMbl M CUMILTHHBI
«Teopusi BepoOSITHOCTEH M CTATHCTHYECKASI 00PA00OTKA Pe3yJIbTATOB IKCIIEPUMEHTA»

1. I_le.m, AUCHUIIJIHHBI — OCBOCHUEC CTYACHTAMU TCOPETUUCCKUX ITOAXOA0B U MPAKTHICCKUX
MCTOAOB aHA/IM3a XHMHUYCCKHX OaHHBIX, IMPUMCHACMBIX B COBpeMeHHOﬁ MHpOBOfI HAaykKe Hu
CUCTCMHOC MPCACTABICHUC O CTATUCTHYCCKUX, NCCKPUIITUBHBIX U Fpa(l)I/I‘-ICCKI/IX METO4aX aHallku3a

JNAHHBIX.
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2. B pe3yabTare u3ydyeHus AUCHUIIMHBI 00yUYalOIIUiics M0 MporpamMMe 6akajiaBpuara
HOJIKeH:

Obnadamys CleAyOMUMI KOMIIETCHIIMAMU M UHAMKATOPAMH MX JIOCTHKCHUS:

OIIK-3.1.

3namy:

- OCHOBHBbIC TIOJIO)KCHHS TEOPUU BEPOSTHOCTEH M MATEMAaTHYECKOH CTaTHCTHKH,
HEOOXOUMBIC JIJISl PEIICHUS IPUKIIAHBIX 33]1ay;

- METOJOJIOTMIO, METOAbl U TNPUEMBI TPOBEACHHUS KOJUYECCTBCHHOTO aHaIM3a |
MO/ICJIMPOBAHUS MMOBEICHUS TEXHUYCCKHX CUCTEM, COOBITHI H MPOIECCOB;

- METO/Ibl TCOPETUYCCKOTO M IKCIICPUMEHTAIILHOTO UCCIICIOBAHUS B O0JIACTH PEIICHUS 3a1a4
npodeccHoHABHOM e TETPHOCTH

Ymems:

- IPUMEHSTh OCHOBHBIE METO/Ibl TCOPUU BEPOSITHOCTEH M MaTeMaTHUECKON CTAaTUCTUKH AJIs
pemieHuss TPO(ECCHOHANBHBIX 337ad; I0JIb30BAThCS MATEMATHYSCKON JIUTEpaTypol IS
CaMOCTOSITENTLHOTO U3yYEHUsI HHKEHEPHBIX BOIIPOCOB;

- peliaTh TUIIOBbIE MaTEMAaTUYECKUE 3aJla4M, HCIOIb3yeMbIe MPU MPUHATUN TEXHUYECKHX
peLICHUI;

- CTPOUTh MAaTEMAaTHUYECKHE MOJETU NPHUKIAAHBIX 3aJad M HCCIEIOBAaTh 3TU MOJEIH,
00pabaTeIBaTh SMIIUPUICCKHIE U IKCIIEPUMCHTAIBHBIC JTAHHBIC

Braoemy:

- COBPEMEHHBIMH METOJaMH TEOPHUU BEPOATHOCTEH M MATeMaTHYECKOW CTATUCTHKH IS
MOCTPOSHMSI MAaTEMAaTUYECKUX MOJIeNIel 3a1ayu, BOSHUKAIOLINX B MHKEHEPHOH NPaKTHKE;

- HaBbIKAMHU IIPUMEHEHUsI COBPEMEHHOTO MaTeMaTUYECKOI'0 HHCTPYMEHTAapus i PeLIeHUs
IPUKIIAJHBIX 3a/1a4

3. Kparkoe cogepxanue AU CHHITUHBI

Pazgen 1. Cryuaiinble BeJJMYMHBI M MX 32KOHBI pacnpe/iejeHus

1.1. Cayuaiinble COOBITHSL

1.2. Pactipenienenue cy4aifHbIX BETUYWH.

1.3. XapakTepucTHKH pacrpeieleHus ClydailHbIX BEJIMYHH.

Paszgen 2. MareMaTHn4eckasi CTATUCTHKA

2.1. CraTuctuyeckue JaHHBIE.

2.2. JlecKpUNITUBHBIE U rpa)nIecKre METOIbI aHAIN3a JaHHBIX.

2.3. CraTucTHYeCKOE OIICHUBaHUE.

2.4. CraTucTryeckas mpoBepKa THITOTE3.

2.5. MeTo/1bl MHOTOMEPHOT'0 CTaTUCTUYECKOT0 aHAIIN3A.

Paznen 3. UccienoBanue 3aBUcUMOCTEI

3.1. JInHeWHBIN perpecCHOHHBIN aHAIN3.

3.2. JlucriepcHOHHBIN aHAIIU3.

3.3. [1naHbl 5KCcHIEpUMEHTA CO CITyYailHBIMH OJIOKaMH.
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4. O0beM yueOHOH TUCIHIJIMHBI

O0BbeM THCHHUIIIHHBI
Buj yueOHoii padoThl Axan. | Acip.
3E
q, q,
OO01ast TPy10€eMKOCTb M CIUILIAHBI 3 108 81
KonTakTHas padoTa — ayiuTOpHbIE 3aHATHS: 1,78 64 48,15
Jlexuuu 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlabGopaTophsbie paboTtsl (JIP) - - -
CamocrosiTesibHas padoTa 1,22 44 33
KoHrtakTHas camocTosTenbHas pabota 0,4 0,3
1,22
CaMocTosTenbHOE H3yUeHUE Pa3/IeioB 43,6 32,7
Buja ATOrOoBOr0 KOHTPOJIS: 3a4éT Cc oleHKoH

AHHOTaUUs padoyeil MPOrpaMMbl TUCHHIIHHBI
«DusuKa»

1. Heap tMCcUMIIMHBL: IPUOOpPETEHHE CTYIEHTAMU 3HAHUM 110 OCHOBHBIM pa3jienaM (pu3nku
U YMEHHIO IPUMEHATH UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCLUIUIMHAX.

2. B pe3yabTaTte H3y4eHHUs JUCHMILINHBI 00y4aIOLIHUIics 110 MporpaMme
0aKkaJlaBpUAaTAa J0JIKEH:

Obnadamye cleayomUMU KOMIIETCHIMSAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-4.1, OIIK-4.2, OIIK-4.3.

3nams:

- (hu3nuecKue OCHOBBI MEXaHUKHU, PU3UKU KOJIeOaHUI U BOJIH, JIEKTPUUECTBA U MAaTHETU3Ma,
3JIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIUHAMUKH, KBaHTOBOH (pr3uKH;

- cMbIcH (QyHJAMEHTAIBHBIX (PU3NYECKUX 3aKOHOB, IPUHIUIIOB U MOCTYIATOB; UX
(OpPMYITMPOBKH M TPAaHUIIBI IPHMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra GU3NIECKUX SBICHUN C PyHIaMEHTAIbHBIMHI PUHIMIIAMH H
3aKOHaMHU (PU3HKH;

- OCHOBHBIE METO/IbI PELICHUS 3aj]a4d 10 OMUCAHUIO (PU3NUECKUX SIBICHUIA;

- METO/1bl 00pabOTKH Pe3yabTaTOB (PU3NUECKOT0 IKCIIEPUMEHTA;

Ymems:

- MPUMEHATh TEOPETUYECKUE 3HAHMS W DKCIIEPHUMEHTAIbHBIE METOMbI WCCIIEAOBAHUS TIPH
pelieHny npoecCUOHaIbHBIX 33/1a4;

- MPOBOJUTH PacU€Thl, OCYIIECTBIIATh aHAIM3 M HAa OCHOBE 3TOr0 JAejaTh 0OOCHOBaHHbBIE
BBIBOJIBI;

- QHAIM3UPOBATh PE3yJbTaThl HAOIIOACHUM U SKCIIEPUMEHTOB C MPHUMEHEHUEM OCHOBHBIX
3aKOHOB W TIPUHIIMIIOB (PH3UKH;

- ONpeNeNaTh XapakTep (PU3MUECKUX MPOILECCOB MO KOMIUIEKCY SKCIIEPUMEHTAIbHOM
nH(pOpMaLIUY IPU TOMOIIH Ipa@UKOB, TAOJIUI U ypaBHEHUM;
- MIPeACTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYIO U TEOPETHUECKYI0 HHPOPMAIUIO B YCTHOU U
MMCbMEHHOM (hopMe, B TOM UHCJIE C UCIIOJIB30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTU;

Bnaoemy:
- HaBbIKaMH pabOThI C IUPOKUM KPYroM (PU3NYECKUX MPUOOPOB U 000PYAOBaAHUS;
- HaBbIKaMHU 00OCHOBAHHUSI CBOMX CYXKJCHUH U BBIOOpA METO/Ia CCIICIOBAHUS.

3. Kpatkoe coaep:xxanue TuCUHIIUHBI
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Cemectp 1.
Pa3znes 1. BBeieHue B MeXaHHUKY.

1.1. Ponb kypca «®Pu3uka» B Mporecce XUMHUKO- TexHoJorndeckoro BY3a. OCHOBBI MEXaHUKH.
Kiraccnueckas mexanuka HeroTona v rpanuna e€ npuMmeHuMoctTd. Kunemartuka. Mexanudeckoe
neukeHue. Cucrema orcuéra. MarepuanbHas Touka. Tpaekropus. [lepemenienue u nyTsb.
CkopocTb U yckopeHue. PaBHOMEpHOE U paBHOIIEPEMEHHOE IPSIMOJIMHEMHOE IBUYKEHUE.
OTtHocuTenbHOCTH ABMKEHUS. CoxeHune ckopocteil. ['paguku 3aBUCHMOCTH KUHEMATUYECKUX
XapaKTepUCTHK OT BPEMEHHU IIPU paBHOMEPHOM M PaBHONEPEMEHHOM JBIKeHUH. CBOOOAHOE
najzieHue Ten. Y ckopenue cBoboaHoro naaenus. [Ipumepsr.
1.2. Kunematuka BpanaTeabHOTO JABIKEHHUS. XapaKTePUCTHKH BPAIIATEIbHOTO JTBHYKECHUSI.
OcHoBbl nuHamuku. [1epBeiil 3akoH HetoTona. MHepunaneHbie cuctemsl oTcuera. [IpuHnun
otHocuTenbHoCcTH ["anunes. Cuna. Bropoii 3akoH HetoroHa. MoMeHT cuiibl. Y cli0BHE paBHOBECHS.
IlenTp macc cucremsl. Tpernii 3akoH Hetotona. 3akon ['yka. Cuna tpenus. Tpenue nokos. Tpenue
CKOJIbYKEHUS. 3aKOH BCEMUPHOTO TATOTEHUsI. CUIIBI TSAKECTH, BEC, IPUMEPBHI.
1.3. 3akonbl coxpanenus. Miynbc maTepuainbHOl ToOUukd. BTopoit 3akon HproToOHA B UMITYJIBCHOM
(dbopMe. 3aKOH COXpaHECHUS UMITYJbca. PaboTa criibl, MOITHOCTE. DHEpTUs. BUIbI MEXaHHIECKOM
sHeprun. KoHcepBaTUBHBIE CUCTEMBI. 3AKOH COXPAHEHUS! B MEXaHUKE. 3aKOH COXPAHEHUs MOJTHOU
sHepruu. [Ipumepsl.
1.4. Mexanuueckue KoneOaHus ¥ BOJIHBL. [ 'apMoHndeckuii konebanus. AMIUITUTYAA, IEPUO,
yactoTa. [Ipy>KuHHBIN MasgTHUK, MaTEMaTUYECKUN MasiTHUK. 3aKOH COXPAHEHUS SHEPTUH NIPU
Kose0aTebHOM JABIKEHUU. BonmHoBas moBepxHOCTh. @poHT BouHbL. [lonepednsie 1 Mpo10JibHBIE
BOJIHBIL. [Ipumepsl.

Pa3nes 2. BBenenue B M0J1eKYJISAPHYI0 GU3UKY U TEPMOIHMHAMHUKY.
2.1. OcnoBbl MKT (MonekynsipHO-KuHETHYECKOM Teoprn). OnbITHOE 000CHOBaHUE MOJIOKEHUN
MKT. bpoyHnoBckoe asuxenue. Bzaumoneiictsue monekyin. Yucio ABoraapo. MaeanbHblii ras.
OcHoBHoe ypaBHenne MKT. Cpeansisi kBaapaTuyHasi CKOPOCTb JIBHXKEHHS MOJIEKyJ1. Temmeparypa.
AbcomtoTHas Temnepatypa. [Ipumepst.
2.2 YpaBHeHnue MenneneeBa-Kianelipona. YHuBepcanbHas razoBast nocrosiHHas. M3omnpoueccel.
I'paduxu u3omnponeccos B koopaunarax p-V, V-T, p-T. 3akon Jlansrona. IIpumepsi.
2.3. Ucnapenne u koHeHcalys. HacbleHHbIe M HEHACHIIIEHHBIE Tapbl. Kumenne >KuaKocTH.
Brnaxxnocts Bo3nyxa. Kpucramnuueckue u amopdusie Tena. OCHOBBI TEPMOAMHAMUKU. BHyTpeHH: s
sHeprus. KonnuectBo TemnoTsl. TemnoeMkocTs BemecTsa. Pabora B TepMoiMHaMUKe.
2.4. TlepBblii 3aK0H TepMOJUMHAMUKU. AtnabaTHbIN npouecc. HeoGpaTuMocTs nporeccoB B
npupoje. Bropoi 3akon tepmoanHamuku. KIIJ1 rermoBeix asurareneil. MneanpHas Ttennosas
MalllnHa.

Cemectp 2.

Pazgen 3. ®uznyeckue 0CHOBbI MEXaHHUKHU.
3.1. TIpeamet ¢pu3uku. MeToabl GU3NIECKOTO HCCIICTOBAHUS: OIBIT, TUTIOTE3a, IKCIIEPHUMEHT,
teopus. [Ipenmer kunemaruku. [lepemenienune, ckopocts, yckopenue. Kunemarnueckue
XapaKTePUCTUKHU BPaILlaTeIbHOTO JBUKECHHUSI.
3.2. 3akonbl HpioTOHA. 3aKOH BCEMHPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUs. J|BHXKeHue
TeJla IepeMEHHOM Maccehl. Y paBHeHusa Memepckoro. @opmyia L{nonkosckoro.
3.3. Ynpyruii u Heynpyruit yaapsl! mapoB. MOMEHT HHEPIIMU MaTepHaIbHON TOUKH U TBEPAOTO
Tena.
3.4. Kunemaruka rapMOHHYecKuX kosnebanuid. JuddepenmanbHoe ypaBHEHUE TapMOHUYECKIX
koJneOanui. [loHsTHE O 3aTyXaromuX M BRIHYXACHHBIX KojeOaHusX. BomHoBoe nBmxeHue. BoHbl
IIPOJOJIbHBIE U NIOTIEPEYHBIE.

Pa3nes 4. OcHOBBI MOJIEKYJISAPHON (PU3MKH.
4.1. DneMeHThl TEPMOJIMHAMUKHU U ¢pu3nyeckoil KuHeTUkH. MneanpHelil ras. Pacnpenenenue
BbonwsiimMana u ero obmedusnuecknii cMmpici. Peanbnblii ra3. YpaBHenue Ban-nep-Baanbca.
4.2. TepmomuHaMuveckuii MeTo B pusuke. PaBHOBECHBIE cocTostHHS. Havanma TepMoIMHAMUKH.
[{uknsl. DHTPONUSA U €€ CTATUCTHYECKOE TOJIKOBAHUE.

31



4.3. SInenue nepenoca. Juddysus. 3akon duka. TermnonpoBoaHocTs. 3akoH Dypre. BHyTpeHHEe
TpeHue (BA3KOCTh). 3akoH HbroToHAa.
Pazgen 5. DaekTpocTaTHKa U NOCTOSTHHBIN 3J1eKTPHYECKH i TOK.
5.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumnomns. J{usnekTpuku B
ANEKTPOCTATUYECKOM I10J1€
Cemectp 3.
Pazaen 6. DjaekTpoMarneTusm.
6.1. 3akon Ammepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenna.
6.2. MarneTuku. DIeKTpOMarHuTHast MHAYKIMS. Y paBHeHHe MakcBeia.
Pa3nen 7. Ontuxka.
7.1. UnTepdepennus BonH. dudpakums BosH. [Tonsipusarus BoyH.
7.2. TenmoBoe u3nyuenue. 3akoH Kupxroda. 'mnoresa [Inanka. KBanroBoe o0bscHeHme
TeruIoBoro n3nydeHus. I ekt Komnrona.
7.3. SAnepnas moxens atoma. Iloctynarel bopa. ATom Bonopoaa o bopy.
Paznen 8. DneMeHTHI KBaHTOBOW (PU3UKH.
8.1. I'unote3a ae bpoiiis. Bonnosoe ypaBuenue Ilpeannrepa 1uis cTaliMOHapHBIX COCTOSIHUM.
Onpritel LTepna-T'epnaxa.
8.2. MuoroanektpoHHbIi atoM. D¢ ekt 3eemana. [Ipunimmn [laynn. KBaHTOBBIE cTaTHCTHYECKHE
pacrnpenenenus boze-Oiinmrelina u ®epmu-/upaka. @oHonsl. 3akonsl [lebas u DiHIITEIHA.
Cemectp 4.
Paznen 9. Di1eMeHTBI KBAHTOBOI CTATHCTHKH.
9.1. DnemeHTH KBaHTOBOM cTaTHCcTUKU. KBaHTOBas cucTemMa U3 oMHaKOBbIX yacTHll. [TpuHimn
TOKIECTBEHHOCTH OJMHAKOBBIX YacTUll. CHMMETPUYHBIE U HECUMMETPUYHBIE BOJIHOBBIE (PYHKITUH,
OIMCHIBAIOLINE COCTOSHUS TOXIECTBEHHBIX MUKPOYACTHULI.
9.2. bozons! u pepmuonsl. [Ipunnun [Taynu. Kantossie craTiucTudeckue pacupeneneHus boze-
Oiinmreitna u @epmu- [upaka. BeIpoxk1eHHBIN 3J€KTPOHHBIN ra3 B KPUCTAIUIAX (METaJLIbI).
Pazgen 10. Metasibl, AU3IEKTPUKU U HOJIYIPOBOJIHUKU C TOYKU 3PEHUS 30HHOU TEOpUH.
10.1. OHeprerudeckue 30HbI: cTatucTuka Pepmu-/upaka, sneprus Gepmu. DIEKTPOH B
NePUOIMYECKOM IoJe KpucTaiuia: 3¢ (eKTuBHAs Macca JIEeKTPOHa.
Pazgen 11. DnemenTs! Gu3NKK TBEPAOTO TENA.
11.1. ®usuka tBEpHOrO Tena (OPTT): onpenenenue, CBA3b ¢ APYTUMU AUCHUTIITHHAMH, OOBEKTHI
W3Y4EHHUsI, KpYT pemaeMbIx 3a7a4d. CBs3b ¢ KpUcTamiorpapueil, Kpuctamiopu3nKon u
KPUCTANIOXUMHEH.
11.2. KonaencupoBanHoe coctosiuue. [loaxon k onucanuto TBEPABIX Ted. CTpyKTypa KpUCTAIUIOB.
Cummetpus U pu3nUecKre CBONCTBA KPUCTAILIOB.
11.3. Tunsl KpUCTAIMYECKUX CTPYKTYp (001as xapakrepuctuka). [I1oTHbIE yrmakoBKH:
KyOndeckas U TekcaroHasbHas (Ha KaueCTBEHHOM ypoBHE). [IoHsITHE 0 CBEpXIIPOBOIMMOCTH
(KBaHTOBBIE MPE/ICTABIECHUS HA KAYECTBEHHOM YPOBHE).
4. O0beM yuyeOHOi TUCIUIITTHHBI
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Bun yae6HO# paboThI

Bcero

Cemectp

2

3E

AKkan.

3E

AKkan.

3E

AKkan.
q,

3E

AKkan.

3E

AKkan.

OO6m1ast Tpy10€MKOCTh
JUCIUILINHBI

14

504

108

144

3

108

144

KonTtakTHas pa6ora
— ayAUTOPHBbIE
3aHATHSA:

7,12

256

1,78

64

1,78

64

1,78

64

1,78

64

Jlexuun

3,56

128

0,89

32

0,89

32

0,89

32

0,89

32

IIpakTnueckue
3ansatug (I13)

3,56

128

0,89

32

0,89

32

0,89

32

0,89

32

JIaGoparopHbie
pabots1 (JIP)

CamocTosiTeJaLHAs
pabora

5,88

212

1,22

44

2,22

80

1,22

44

1,22

44

KonrakTHas
CaMOCTOSITEIbHAS
pabota

CaMoCTOSTEIBHOE
U3YyYEHUE pPa3aesioB
JIUCIUATUINHBL

5,88

1,2

210,8

1,22

0,4

43,6

2,22

0,4

79,6

1,22

0,4

43,6

1,22

44

Buasbl koHTpOJIA:

3ader ¢ OLEHKOM

IK3aMeH

36

36

KonrakTHas pa6ora
— MIPOMEKYTOYHAS
arrecranus

IHoaroroska K
IK3aMeEHy.

0,4

35,6

0,4

35,6
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Bujg urorosoro
KOHTPOJIA:

3ader ¢
OLICHKOM

3auer ¢
OLICHKOI

3auer ¢
OLICHKOI

IK3aMeH
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By yuebnol paboThl

Bcero

Cemectp

2

3E

AcTp.

3E Actp.

3E

4.

AcTp.

3E

Actp.

3E

Actp.

OO611ast Tpy10€MKOCTh
JUCIUILINHBI

14

378

108

3

81

108

KonTakTHas pa6ora —
ayMTOpPHbIE 3AHATHUS:

7,12

288

1,78 48

1,78

72

1,78

48

1,78

72

Jlexun

3,56

96

0,89 24

0,89

24

0,89

24

0,89

24

HpaKTI/I‘leCKI/IC 3aHATHA
(I13)

3,56

96

0,89 24

0,89

24

0,89

24

0,89

24

JlabopaTopHbie paboThI
(JIP)

CamocrosiTeIbHas
padora

5,88

159

1,22 33

2,22

60

1,22

33

1,22

33

KonrakTtHas
camocTosITeNbHas padoTa

CaMocTOoSTeIIbHOS
HU3YUCHHUC PA3ICI0B
JAUCITUITIINHBI

5,88

0,9

158,4

0,3

1,22
32,7

2,22

0,3

59,7

1,22

0,3

32,7

1,22

33

Buabl koHTpOJIA:

3a4er ¢ OLIEHKOI

IK3aMeH

27

27

KonrakTHass paGora —
NPOMEKYTOYHASI
arrecranus

IMoaroroska K
IK3aMeHYy.

0,3

26,7

0,3

26,7

Bua urorosoro
KOHTPOJISA:

3auer ¢
OLICHKOH

3auer ¢
OLICHKOH

3auer ¢
OLICHKOM

JK3aMeH
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AHHOTanus padoyeil MporpaMMbl IUCHUTIIAHbBI
«TeopeTuyeckasi Heopranmyeckasi XUMHSD)

1. Heab aucHMIUIMHBI — cHOpPMHUPOBATH NPAKTHUECKHE HABBIKM Pa0bOTHI OYyIylIuX
CHEIMAIMCTOB KaK B 00JIACTH TEOPETHUECKUX OCHOB HEOPTAHUUYECKON XUMHUU: CTPOSHUS BEIIECTB U
UX CBSI3U C PEaKIIMOHHON CIIOCOOHOCTBIO.

2. B pe3yabTare H3yuyeHUsi JMCUUILTHHBI 00yUYaOIIUiics M0 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams cnenyrouMMA KOMIETSHITUSAMA U WHIUKATOPAMHU UX JIOCTHKEHUM:
OIIK-1.1, OIIK-2.1, OIIK-2.2, OIIK-2.4, YK-6.1, YK-8.3.

3namy:

- OCHOBHbIE MOHSTHUS TEOPUU CTPOCHUS aTOMa;

- OCHOBHbIE THIIa XUMHYECKOH CBSI3H;

- MOJIeJIbHBIE MPE/ICTABICHHS HOHHOW CBS3H;

- OCHOBBI TEOPUHU MOJICKYJIIPHBIX OpOUTaiel, B TOM YHCIIE U C MPUBJICYCHUEM DJIEMEHTOB
MOJIEKYJIIPHOW CUMMETPHUH;

- COBPEMEHHBIC MOJXOJbl K OMMCAHUI0 XMMUYECKOW CBSI3M B KOOPAMHAIMOHHBIX U
METaJUIOOPTaHUYECKUX COCTMHEHUSX.

Ymemy:

- IPUMEHSATH MOJYYCHHbIE 3HAHUS ISl HAMMCAHUS JIEKTPOHHBIX (hOPMYII aTOMOB, HOHOB U
MOJIEKYJI, YCTAaHABJIMBATh B3aUMOCBSI3b MEXK/y CTPOCHUEM M XUMUYECKHMH CBOWCTBAMU;

- COCTaBJIATH JUArpaMMbl MOJIEKYJISIPHBIX OpOWTaNel ¢ MpPUBICYCHHUEM MpEICTaBICHHIA
MOJIEKYJISIPHON CUMMETPUU;

- OmucaTh MPUPOJY XUMHUYECKOW CBS3M B KOOPIAMHAIMOHHBIX W METAJIOPTaHUYECKUX
COCIMHEHUSX C HCIOJb30BAaHUEM TEOPUHM KPHUCTAILUIMYECKOTO TIOJS W TEOPHH MOJICKYJISPHBIX
opOuTanei.

Braoemp:
- DJIIEMEHTAPHBIMU HaBBIKAMH PELICHUS MPAKTUUYECKUX 3314, CBSI3aHHBIX C YCTAHOBJICHHEM
3JEKTPOHHOTO CTPOEHUSI HEOPraHUYECKUX COCTMHEHUM.

3. Kparkoe cogep:xxanue AU CHHITUHBI

Beenenne. CoBpeMeHHBIE TEOPUH XUMUYECKOTO CTPOEHUS

Pazgen 1. Ctpoenne aToma U nepuoAM4YecKuii 3aK0H

1.1. KBaHTOBO-MeXxaHMuYecKas  MoJelb ~ aromMa.  OJEKTPOHHblE  OpOWUTanu B
BOJIOPOJIONIO0OHOM aToMe.

1.2. MHorosnekTpoHHble aTOMBbl. D()()EeKTUBHBIN AAepHBIN 3apsaa. DIEKTPOHHbIE TEPMBI
aTOMOB.

1.3. Ilepuonuueckuii 3akoH. [lepMoANYHOCTS M3MEHEHHS CBOWCTB: MOTEHIMAT NOHHU3AIINY,
CPOJICTBA K DJIEKTPOHY, 2JIEKTPOOTPULIATEIbHOCTH, PAAyCOB aTOMOB U MOHOB.

Pazgen 2. Monnasn cBsA3b

2.1. OcoGeHHOCTH COEeAMHEHHH ¢ HOHHOH CBSI3BIO.

2.2. OCHOBHBIE CTPYKTYPHBIE THITHI HEOPTAHUYECKUX COCTNHEHHH.

2.3. DHtanbnus noHHOM cBsi3u. Llukn bopua-I'aGepa. YpaBuenuss bopna-Jlanne, bophna-
Maiiepa, Kanyctuackoro.

Paznen 3. KoBasieHTHas CBSA3b

3.1. CocraBneHre MOJIEKYISIPHBIX OpOUTAJICH ISl IBYXSICPHBIX M MHOTOSIIEPHBIX MOJICKYIT.

3.2. OnpeneneHyre reoMeTpUH MOJIEKYJI U UX AUIIOIBHOIO MOMEHTA.

Paszpnen 4. XuMnuyeckas cBsi3b B KOOPAUHAIMOHHBIX COCAUHEHUAX

4.1 Teopust KpUCTAJUIMYECKOTO TOJIA.

4.2 Teopus MOJEKYISPHBIX oOpOWTaneld JUIsi ONMHCAaHUS XHMHUYECKOH CBSI3U B
KOOPJMHALIMOHHBIX COEANHEHUSX.
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4. O0beM yueOHO# JUCIHIJIMHBI

O0BbeM JUCHUIIIMHEBI
Buna yueOHoii padoThl Axax. | Actp.
3E
u, u,

OO0masi Tpy10€eMKOCTb M CUMILTUHBI 6 216 162
KonrakTHasi padoTa — ayiuTOpPHbIE 3aHATHS: 3,6 128 96
Jlexkuun 1,8 64 48
[Ipaktrueckue 3ansatus (113) 1,8 64 48
JlaGopaTophsbie paboTtsl (JIP) - - -
CamocrosiTesibHasi paboTa 1,4 52 39
KonTaktHas camocrositensHas pabora 14 - -
CaMocCTOsTeThHOE H3yUEHUE Pa3JICIOB JUCIUILTAHBI ’ 52 39
Bun konrpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOuHasi aTTecTalus 1 0,4 0,3
[ToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpOJIA: IK3aMeH

AHHOTaus padoyeil MPOrpaMMbl JIUCHUIITIHHBI
«XHMHA 3J1EMEHTOB)
1. Heap QMCUMIUIMHBI — YIIIyOJCHHOE M3yYCHHE CTyJeHTaMu (pyHIaMEHTaJbHBIX OCHOB,
KOHIIETIIMM ¥ MEXaHU3MOB PEAKLUI COBPEMEHHON HEOPTAaHUYECKOU XUMHUH.
2. B pe3yabTaTe H3yuyeHHs THCHHMILIMHBI 00ydalommiicss Mo nporpaMmMe dakajaBpuara
JAOJIKEH:

Obnadams CleAyOIUMU KOMIIETEHIIUSAMHI U UHAWKATOPAMH UX JOCTHXKEHUS:
OIIK-1.1, OIIK-2.2, OIIK-2.3.

3nams:

- (I)YHI[aMCHTaJ'H)HBIC TCOPCTUYICCKHUC MTPCACTABIICHUA HeOpFaHquCKOﬁ XUMHUHU — KOHICTIITUHA
CTPOCHUSA HCOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ N MCXAaHU3MbI HCOPTaHNUYCCKUX peaxunﬁ

Ymvemn:
- (hopmMupoBaThH CTPATETHIO CUHTE3a CJIOKHBIX HEOPTAaHUYECKUX U TUOPUIHBIX COCTUHECHUM,
BBIOMPATh ONTUMAJIbHBIE MTyTH CUHTE3a

Braoems:

- TEOPETHMYECKHMMHU KOHIEHIUAMUA IS TIPEACKa3aHus U OOBSICHEHUS pPE3yJbTaTOB
XUMHYECKUX PEAKIIUI

3. KpaTkoe coaep:kaHue TUCHUILINHBI
Paszgen 1. Xumus S-3J1eMEHTOB M UX COeMHEHM I

1.1 Obwasa xapakmepucmuka wenrounvix snemenmos. HaxokIeHue B TPUPOJE, CIOCOOBI

MOJYYECHUSI W3 TPUPOAHOrO Chipbsi. COEMMHEHUS IIETOYHBIX METAJUIOB: OKCHJIBI, MEPOKCHIbI,
HAJMEPOKCUIBI, O30HUIBI, THAPHUABI, TaJOTCHUIbI, HUTPUABI, CYIb(QUABI, CIIOCOOBI MOTyYEHUS U
CBOMCTBA. [ MAPOKCUBI MIEIIOYHBIX METAJUIOB, OJYYEHUE U XUMUYECKUE CBOKCTBA.
Conu 1meI0YHBIX METAIIOB, CIIOCOOBI MOIYYeHUs U CBOMCTBa. VI3MEeHeHne TepMUIecKon
YCTOMYMBOCTU KapOOHATOB, HUTPATOB U CYIb(PATOB B PSIY TUTHUH-TIE3UH.
[Tonyuenue coasl (ammuaunbiii ciocod ConbBe 1 cynbdaTHbIi criocob Jlebnana) u nmoTarma.
ManopacTBOpHMBIE COH MIEIOYHBIX METAITIOB. OCOOCHHOCTH XUMHH JTUTHSI U €70 COSTMHEHHIA.
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1.2 Obwasa xapaxmepucmuxa s1emenmos |1-A nooecpynnvi. HaxoxneHue B TPHUPOJE, CIIOCOOBI
MIOJIy4EHUS U3 IPUPOIJHOTO ChIPbS.

Ocob6ennoctu xumun Oepusuins. OU3NUECKUE U XUMHUYECKUE CBOMCTBA OCpUITUS, MarHus, U UX
coequHeHN. AM(OTEPHOCTh COSAMHEHU OCPUILTHSI.

[IlemouyHO3eMeNbHBIC METAJUTBI (KaJIbIIMA, CTPOHIIUM, Oapuii), CrocoObl MOJyYeHUsS U CBOWMCTBA.
Oxcupl, THAPOKCUABI, KapOOHATHI, cynbdatbl, ¢ocdarsl HUTpAThl 37aeMeHTOB [[-A moarpymsl,
MOJIy4eHHEe M XUMHYECKHE CBOilcTBa. ['MOpOnM3 pacTBOPUMBIX cojiell Oepwyuivs U MarHus.
JlnaroHanbHOE CXOJICTBO COSAMHEHUN OSpUIUIHS U aIFOMUHMSI, MAarHUS U JIUTHSL.

XecTkocTb BOJbI U CTIOCOOBI €€ yCTpaHEeHHUS.

Pa3nen 2. Xumusi p-3JieMeHTOB M UX COeTUHEHH I

21. Obwas xapaxmepucmurxa s1emenmos |ll-A  nooepynnei.  CpaBHHTETBHAS
XapaKTePUCTHKA PUINYECKUX U XUMHUECKUX CBOWCTB MPOCTHIX BEIIECTB.

2.2. Obwas xapaxmepucmuka ds1emenmos \NV-A nooepynnei. Yriaepon. AJIOTPOITHBIC
Momudukanuu  yrmepoga — rpadur, anmas, kapOuH, ¢ymiepensl, rpaden. IlomyueHue
HCKYCCTBEHHBIX aJIMa30B. YTJIEPOIHbIE HAHOTPYOKH.

XUMHUYECKHE CBOMCTBAa yriepoja. Baxkueilmme xapOWAbl MeETAIOB, HUX Kiaccu(uKanus.
CoennHeHus yriepo/ia ¢ raloreHaMH, CIIoCOObI MTOJIy4€HHUs1, CBOMCTBA U PAKTUYECKOE IPUMEHEHHE.

2.3.06wasn xapakxmepucmuka sniemenmos V-A noarpynnsl. A3ot. PacnpocTpaneHHOCTh U
HaxoXxJeHue azora B npupojae. Kpyrosopor asora B npupoze. [IpombliuieHHble U 1a00paTOpHbIE
CIIOCOOBI IMOTYYCHHSI a30Ta.

2.4.00was xapakxmepucmura snemenmos VI-A. Kucinopon. @uzndeckue CBOMCTBA, CTPOCHUE
MOJICKYJIbI, TTapaMarHeTu3M Kuciopoja. JlabopaTtopHsie cocoObl W MPOMBIIIICHHOE IONyYeHHE
KHCIIOpO/1a.

2.5.00wasn xapaxmepucmuxa snemenmog VII-A nooepynnei. T'anorensl. JlabopatopHbie u
MPOMBIIIJICHHBIE  COcOObI  moiydeHus. CpaBHHUTENbHAs XapakTEepUCTUKA (DU3MYECKHX U
XUMHYECKHUX CBOWCTB raJIOT€HOB.
Paszaen 3. Xumus d-3J1eMeHTOB U X COeIUHEHUI

CpaBHUTENbHAS XapaKTEPUCTHKA 3aKOHOMEPHOCTECH HM3MEHEHHsS XUMHUYECKUX CBOMCTB O-
AJIEMEHTOB M UX COEAMHEHUH B IPYIIAX U MEPUOJIaX MEPHUOJUUYECKON CUCTEMBI.
Pasnea 4. Xumus f-a;1eMeHTOB M UX coeMHEHHI

4.1. Jlanmanouowi. OOIast XapakTEPUCTHKA deMEHTOB. CTPOCHHE IIEKTPOHHBIX 000JI0UEK
aTOMOB,  XapaKTE€pHblE  BAJEHTHBIE  COCTOSIHMS, = YCTOWYUBBIE  CTENEHU  OKHCIEHUS.
PacripocTpaHeHHOCTH 3JIEMEHTOB B IIPUPO/IE.

[lonydyenue, ¢uznyeckue M XUMUYECKHE CBOWCTBA JJIEMEHTOB B METAJUIMYECKOM COCTOSIHHH.
Oxcupl, TUIPOKCHUIBI, CONM, JBOMHBIE M KOMIUIEKCHBIE COEIUHEHMs; MOJy4yeHHEe M CBOMCTBA,
ruaponu3 coneit. Coequnenus nepusi(1V), esponus (1), urrepous(Il); ux cBoiicTaa.

KomMruiekcHble coeTMHeHus! ¢ MOJINACHTaHTHBIMU JIMTaHAaMH KaK OCHOBAa COBPEMEHHBIX METOJIOB
pa3JesieHns U OYUCTKU PEIKO3EMETbHBIX 3JIEMEHTOB.

4.2. Akmunouosi. O01Ias XapaKTepucTHUKa 31eMeHTOB. CTpoeHHe 3JIEKTPOHHBIX 000JI0YeK
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

Munepansl Topusi (MOHAIMT), ypaHa (ypaHoBasl CMOIIsiHas pyjAa). BaneHTHBIE COCTOSIHUS TOpHS,
ypaHa. [[pyHIUIIBI TOTyYeHUs TOPUS U YpaHa U3 MPUPOJHOTO CHIPbS.

Mertannuueckuil TOpuid, ypaH, ux corcta. Oxcun, rugpokcus ropusi(IV), ranorenuast. beaponnsie
Y THJIPATUPOBAHHBIE COTH TOPHSL.

Kucnoponnsie coenHeHus ypaHa, TaJOreHHU/Ibl YpaHa, COJIM YpaHUIa U YEThIPEXBAJIEHTHOTO ypaHa,
ypanatel. KommiekcHbie coequnenus ypana (VI) u (1V).

CoenuHEeHUS HETITYHUS U IUTYTOHUS B BhiciieM coctostauu okucienus (VII), ux coiicrea. OGnactu
MIPUMEHEHUS JTJAHTAHOUI0B, aKTHHOUJIOB ¥ MX COSAMHECHU.

4. O0beM yuyeOHOM TUCIUNIMHBI
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O0BbeM THCHHUIIIHHBI
Buj yueOHoii padoThl Axax, | Actp.
3E
q. q,

OO01ast TPy10€eMKOCTb M CIHUILIAHBI 8 288 216
KonrTakTHas padoTa — ayiuTOpHbIE 3aHATHS: 5,4 192 143
Jlexun 1,8 64 47.6
[IpakTnueckue 3anstus (I113) 1,8 64 47,6
JIaGopatopusbie pabotsl (JIP) 1,8 64 47,6
CamocrosiTesibHast paboTa 1,6 60 46
KonTakTHas camocTosiTelbHas padboTa 16 - -
CamocTosTenbHOE U3yYeHHE PA3/IeNIOB IUCIIUILTAHBI ' 60 46
Bun kontpoJs:
IOK3aMeH 1 36 27
KonrtaktHas paboTa — mpoMeKyTOUHas aTTECTAIUS 1 0,4 0,3
[ToaroroBka K SK3aMeHY. 35,6 26,7
Bujg nTOroBoro KOHTpoOJIs: 9K3aMeH

AHHOTanuUs padoyeil MPOrpaMMbl IUCIUTIIAHBI
«Teopernyeckue oCHOBBI XMMUH. BBeieHne B (PU3HYECKYI0O XUMHIO»

1. leab AUCHUILIMHBI — YTIyOJIEHHOE M3YYEHHUE CTYACHTaMU (PYHIAMEHTAIbHBIX OCHOB,
KOHLICNIINI 1 MEXaHU3MOB PEaKLUi COBPEMEHHON XUMUH.

2. B pe3yabTare n3yueHus AUCUMILIMHBI 00y4alolUiics M0 NporpaMmMe 6akajaaBpuara
HOJIKEH:

Obaaoams clieqyOMUMU KOMIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTHKCHUH:

OIIK-1.1, OIIK-2.2, YK-6.1.

3name:
- (yHIaMEHTalbHbIE TEOPETUYECKUE MPECTABICHUS XUMHUH — KOHIICMIIMU CTPOSHUS
XUMHUYECKUX COSIMHEHUN U MEXaHU3Mbl XUMUYECKUX PEAKIUi

Ymems:
- (opMupOBaTh CTPATETHIO CHHTE3a CIIOKHBIX THOPUIHBIX COCTMHEHHH, BHIOMPATH
ONTUMAJIbHBIC ITYTH CUHTE3a

Braoemy:
- TEOPETHMYECKHMH KOHLENMIMUSIMU JJs TpelacKa3aHuss M OOBSCHEHHUS pe3yJbTaToOB

XUMHUYECKHUX peaKIni

3. KpaTkoe coaep:xanue I CUUMIUHBI
1.1 BpluncieHHsi € HCHNOJb30BAHHEM 3aKOHA JKBUBAJIEHTOB. [loHATHE O XHMHUYECKOM
SKBHUBAJIEHTE U (DaKTOpEe SKBUBAJIEHTHOCTH B OOMEHHBIX U OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peakuusax. 3aKOH SKBUBAJIEHTOB. Pacy€Thl ¢ NCIIOJIb30BAHNEM 3aKOHA DKBUBAJIEHTOB.
1.2. JJ1eMEeHThbI XHUMHYECKOH TEPMOJAUHAMUKH. TepMmoguHamuyeckas cucTeMa.
Knaccudpukanus TepMOAMHAMHYECKUX CHCTEM. TepMoJWHaMUYecKue (QYHKIIMH COCTOSHUS
(xapaktepuctudyeckue ¢GyHkuuu). CaMONpPOU3BONBHBIE U HECAMOIPOM3BOJBHBIE IPOILECCHI.
BHyTpeHHAs sHeprus W SHTAIbNNA, UX QU3NYECKUI CMBICI. DK30- U DHIOTEPMUYECKHE PEaAKIINH.
TepMoxumus W TepMOXUMHYECKHE YypaBHeHHUs. Macmrald TemaoBblX 3()(EKTOB pPa3IUUHBIX
npoueccoB. [loHATHE O CTaHIAPTHOM COCTOSTHUM BEIIECTB, HAXOIALIMXCA B KOHJAECHCHPOBAHHOMN
(xkunko wimm TBEPAOW) dase, ra3oB, pPacTBOPOB, CIAOBIX (ACCOIMUPOBAHHBIX) JJIEKTPOJIHMTOB,
KOMIIJIEKCHBIX HOHOB.

CrangapTHble PHTAJIBIUU 00pa30BaHUs, CrOpPaHMs U PAaCTBOPEHHUS BEIIECTB, 0Opa3yIOLIMX
CWJIBHBIE JIEKTPOJIUTHI B pacTBOPE.
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OcHOBHOI 3aKOH TepMOXUMHH — 3aKOH ['ecca u ero cnenctBus. Mcnons3oBanue 3akoHa ['ecca
JUIs1 BBIYMCIICHHSI TETUIOBBIX A((PEKTOB PA3INYHBIX MPOLIECCOB M SHTAIBIINI CBS3H B MOJICKYJI€.

XUMHUYECKH OOpaTHUMble W HeoOpaTHMble Mpolecchl. TepMoauHaMU4Yeckun oOpaTUMBbIe
paBHOBecHbIe Tpouecchl. [lonarue o6 suTponuu (padotel Kiaysmyca). Mi3mMeHeHune >HTponuu B
o0paTUMbIX U HEOOPAaTUMBIX MpoIleccax B M30JUPOBaHHON cucteme. Kpurepuii caMonpon3BoIbHO
MPOTEKAIOILIETO MPOLECCa B U30JIMPOBAHHON CHCTEME.

Cratuctuueckuil  cMbic  sHTponuu. @Dopmyna bonpnmana. OHrTponus Kak — Mepa
HEYIOPSAJIOYEHHOCTH  CHCTEMbI.  3aBUCUMOCTb  3HTponuu oT  Temneparypbl. Il 3akon
TEPMOAMHAMMKHU. DHTPONUS U IPUPOIa BelecTBa. MI3MeHeHre SHTPONIUH B pa3IM4HbIX [IPOLIEccax.

Oueprus ['m60ca, e€ pu3mueckuii CMBICT ¥ CBSI3b C SHTAJBIHCH W dHTponmel. M3MmeHneHue
sHeprun ['mbOca kKak Mepa XMMHUYECKOTO CcpojcTBa. Kpurepuii caMOnpou3BOIBHOTO MPOTEKAHUS
IIPOLIECCOB B N300apHO-N30TEPMUUYECKUX YCIOBUSX.

CranjapTHble Hepruu I n66ca 06pa3oBanys 1 CropaHus BeniecTs. Beruncnenne Bemnunn AG
Pa3IMYHBIX TIPOIIECCOB. DHTAIBIIMHUHBIA U SHTPOITUUHBIN (DAKTOPHI TIpoIIecca.

1.3.  Xumuveckoe paBHOBecHe

HctrHHOE M Kaxkylieecss XUMUUECKUE PaBHOBECHS, UX MPU3HAKU. PaBHOBECHE B TOMOT€HHBIX
Y F€TEPOre€HHBIX CUCTEMAX.

KoncranTtel xumnueckoro paBHoBecusi Ke u Kp 115 ra30BbIX paBHOBECHI, B3aUMOCBSI3b MEXKIY
HUMH.

[Tpunun cmenienus paBHoBecus Jle-1llatense-bpayna. Bausaue paznuunbix (pakTopoB Ha
CMELIEHUE PABHOBECHUSI.

BsaumocBsa3b BenmuuHel AG; TIpolecca ¢ KOHCTAHTOM XHMHYECKOTO PpaBHOBECHS.
Brluncnenne paBHOBECHOTO BbIXO/a MPOAYKTA peakuuu. Vcronb30BaHue JAHHBIX O TEMIIEPATYPHOU
3aBUCUMOCTH KOHCTAHTbl XUMHYECKOI'0 PABHOBECHS B TEPMOJNHAMHYECKUX PACUETaAX.

1.4. PacrBopbl. PaBHOBecHus B pacTBOpax

CriocoObl BeIpaKE€HMsI cocTaBa pacTBOpOB. lIporecchl, corpoBoxaaromme 00pa3oBaHUE
KUJKUX HCTHUHHBIX PAacTBOPOB JJIEKTPOJIMTOB M HEMIEKTposnTOB. ConpBaTaluss B pacTBOpax.
WneanbHbie pacTBOPBI.

I'oMoreHHele  paBHOBECHSI B  pacTBOpPax  AJIEKTPOJUTOB.  ACCOLMHUPOBAaHHBIE U
HEAaCCOLMUPOBAHHBIE JJIEKTPOJIUTHI. MIOHHAs cHila pacCTBOPOB HEACCOLMMPOBAHHBIX AIEKTPOIUTOB.
[TonsiTre o ko3(ppuirieHTe aKTUBHOCTH U aKTUBHOCTH KaK MEpE OTKJIOHEHMsI CBOMCTB KOMIIOHEHTA
B pealbHOM pacTBOPE OT €ro CBOWCTB B HJCAJIbHOM pacTBope. Borumcienue kodpPuIeHToB
AKTUBHOCTH HOHOB M CpEIHE-MOHHBIX KO3(PPHUIMEHTOB aKTUBHOCTU COJeH B pa30aBIE€HHBIX
pacTBOpax HEACCOLMUPOBAHHBIE AJIEKTPOJIUTOB.

PaBHOBecuss B pacTBOpax acCOLMUPOBAHHBIX AJIEKTPOJUTOB. CTeneHb W KOHCTaHTa
AIEKTPOJIUTUYECKOMN AUCCOMAINK. 3aKoH paz0aBienus OcTBaibaa.

PaBHOBecue nucconmanuu Boasl. MoHHOe mnpousBeneHHE BoAbl M 3aBUCUMOCTh Kw oT
Temneparypbl. BogoponHbiii u rugpokcuibHbl nokazatenu. Illkama Bemmumn pH u pOH.
Boruncnenmne pH paz0aBieHHBIX pacTBOPOB HEACCOIIMMPOBAHHBIX KUCIOT U OCHOBaHHUM C y4€TOM U
0e3 yuéTa MOHHOM CHJIBI pacTBOpPA, a Takke pH pacTBOpPOB accOIMUPOBAHHBIX IJIEKTPOIUTOB.

PaBHOBecust B pacTBOopax ciaObIX MHOTOOCHOBHBIX KHCIOT. Pacuér koHIeHTpanuii HOHOB B
3TUX PacTBOpPAxX, a TAK)KE B PACTBOPAX MHOTOOCHOBHBIX KHCIIOT IPH 33JaHHOM 3HaueHuH pH.

BnusiHue OHOMMEHHBIX HOHOB Ha paBHOBECHE JUCCOLMAIMU CJIA00ro AJIEKTPOJIUTA.
Bydepnsie cuctemsl. Beruncnenue pH 6ydepubix pactBopos. [lonsTie o OydepHoii EMKoCTH.

CoctossiHue OeckOoHEYHOro pas3baBiieHusi pacTtBopa oanekTtponuta. Illkama craHmapTHBIX
TepMOJUHAMUYECKUX QYHKIMI 00pa3oBaHMsI HOHOB B BOJAHBIX pacTBopax. BeruncieHne KOHCTaHThI
JUCCOLIMAIMU ACCOLMUPOBAHHBIX JIEKTPOJIUTOB U KOHCTAHTBI YCTOMYMBOCTH KOMIUIEKCHBIX HOHOB
10 CIIPAaBOYHBIM TEPMOJUHAMUYECKUM JTaHHBIM.

CryneHuaras quccolyanys 3JIeKTPOIUTOB. AlbTepHATUBHBIE IPOIYKTHI PEAKIIMI B paCTBOPax
3JEKTPOJIUTOB.
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OOmme cBeeHHS O KOMIUIGKCHBIX —coeinHeHHMsX. Kiaccupukanuss KOMITJIEKCHBIX
coequHenuil. IlpaBuiia cocraBieHus HX Ha3zBaHUW. Jluccoumanus KOMIUIEKCHBIX COEIMHEHUU.
KoHcTranTa yCTOMYMBOCTM W HECTOMKOCTH KOMIUIEKCHOTO HWOHA. Peakuum oOpa3oBaHus U
pa3pyllIeHNs] KOMIUIEKCHBIX COSUHEHUMN.

I'eTteporenHoe paBHOBECME B CHCTEME, COCTOSIIEH W3  HACBIIIEHHOIO pacTBOpa
MaJOpacCTBOPUMOTO CHJIBHOTO 3JIEKTPOJIUTa U ero KpuctauioB. [loHAaTtne o mnpousBeneHun
pactBopumoctu (IIP). Beruncienue pacTBOpHUMOCTH COJIeH ¢ HUCIOJb30BaHWeM BenmuuuH [IP u
AKTUBHOCTEM HOHOB. YCIIOBUS PACTBOPEHUS M OCAKIACHUS MaJIOpPaCTBOPUMOIO 3JIEKTPOJIUTA.
Binusaue npucyTcTBUA IpPYruxX HMOHOB B PAacTBOpPE Ha PacTBOPUMOCTh MaJIOPACTBOPHUMOIO
anexkTposuta. Bnusaue pH Ha pacTBOPpUMOCTH MajI0paCTBOPUMBIX JIEKTPOIUTOB.

[Tonspusyroniee necTBUE MOHOB COJied Ha MOJEKYJbl BOAbl. ['maponus coneit. ['maposnus
KaTMOHa W aHuoHa. CTymeH4Yarbll Truaposnn3. Tumel TrUaposv3a CoOJed: TUAPOIU3 HEMOJIHBIA
00paTUMBIH, THIPOJIU3 HETIOIHBIN HEOOPATHUMBIN, TIOJHBIN (00paTUMBINA U HEOOPATUMBIN ).

KonnyecTBeHHbIE XapakTEpUCTUKH THAPOJIM3a — CTENEHb MW KOHCTaHTa T'HAPOJIM3A.
B3aumocBsi3p MEXIy HMMHM W KOHIIEHTparueil pactBopa. CrocoObl yCHUJICHHS M IOJaBICHUS
ruaponnsa. PaBHOBeCHs B pacTBOpax colieid, 0Opa30BaHHBIX OJHO3APSIHBIMUA M MHOTO3apsTHBIMH
KaTHOHAMHU U aHHMOHAMHU CHUJIBHBIX M CIAa0BIX KHCIOT M ocHOBaHMU. Pacuér pH BogHBIX pacTBOpOB
IIEPEYMCIICHHBIX BBILIE coyiel. B3aumonelicTBue pacTBOPOB ABYX COJIEH, B3aMMHO YCHJIMBAOLIUX
ruapoau3 apyr apyra. CmelieHrne paBHOBECHS THAPOIIN3A.

Teopuu kucnot u ocHoBanuil. Henocratounocts Teopun Appennyca. Teopusi COTbBOCUCTEM.
[IporoHHass Teopus KUCIOT © OCHOBaHWM. KOHCTaHTBI aBTONPOTONIM3Aa PACTBOPUTEIIA.
Huddeperuupyronmme W HUBETUPYIOIIUE PACTBOPHUTENH. OJIEKTPOHHAS TEOPUS KHUCIOT U
OCHOBaHMM.

1.5, DiemMeHTHI XUMHYECKOH KHHETUKHU

OcCHOBHbIE TMOHATUS XUMHUYECKONW KUHETHKU. CpelnHsisi CKOPOCTb M CKOpPOCTb PEAKIMHU B
JaHHBIH MOMEHT BpeMeHU. KuHeTnueckoe ypaBHeHue. 3akoH AeicTByromux macc. KoHcranrta
CKOpOCTH peakuuu. [1opsnok M MOJEKyJISIpHOCTh peakluu. 3aBUCUMOCTb CKOPOCTH pEakLUU OT
temneparypbl. [loHsitue 00 oHeprum akTuBauuu. YpaBHeHue AppeHuyca. ['OMOreHHbBI H
reTeporeHHbIN KaTanus. [I[puMepsl KaTaIuTHYECKUX MPOLeCCOB. BinsHNe kaTain3aTopa Ha YHEPTUIO
aKTHBALUH.
1.6. OkHCIMTETbHO-BOCCTAHOBHTE/bHbIE PEAKIUH U 3JIEKTPOXHMHUYECKHE NPOLECcChl

[loHsATHE O CTENEHM OKHUCIIEHMs JJIEMEHTa B COCIMHEHUsAX. BaxHeiline OKHCIUTENH U
BOCCTaHOBUTENH. OCHOBHBIE CXEMBbI NPEBPAILIEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
npoueccax. CocraBieHue YpaBHEHMHM OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH — MeToJ
AJIEKTPOHHOTO OajlaHCca U METOJ AJIEKTPOHHO-MOHHBIX ypaBHEHUI. BiusHue pazanuHbix (pakTopoB
Ha HampapjeHHE U TIyOMHY OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX MpoleccoB. OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE MTOTEHIMAIBI u onpeneneHue HaIlpaBJICHUs OKHCIIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiui. CTaHIapTHBIE 3JEKTPOAHBIE MOTEHUHabl. YpaBHeHHe HepHcra.
Pacuér  KOHCcTaHT  paBHOBecHs OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB W3
JJEKTPOXUMHUUYECKHUX JaHHBIX. CxeMbl JlaTnmepa

OCHOBHBIE THITBI XUMUYECKUX HCTOYHUKOB TOKA, UX YCTPOMCTBO M MPUHIUIIBI PAOOTHI.

4. O0beM yueOHOH AMCHUIIIMHBI

O0beM TUCUUIIMHBI
Buj yue6Hoii padoThl Axan. | Acip.
3E
4. 4.

OO0mast Tpy10eMKOCTb M CUUILINHBI 8 288 216
KonTakTHas padoTa — ay1MTOPHbIC 3aHATHS: 5,4 192 143
Jlexnun 1,8 64 47.6
[Tpaktrueckue 3anstus (113) 1,8 64 47,6

41



JlabopaTtophsbie paboTsl (JIP) 1,8 64 47,6
CamocTosiTe1bHAs1 padoTa 1,6 60 46
KonTaktHas camocrositensHas pabora 16 - -
CaMocTosTeTbHOE H3yUeHUE Pa3/IeIOB , 60 46
Bua konTpoJs:

JK3aMeH 1 36 27
KonrtakTHas paboTa — mpOMEKyTOUHasT aTTeCTallUs 1 0,4 0,3
[ToaroroBka K 3K3aMeHY. 35,6 26,7
Bua uTOoroBoro KOHTpOJIA: DK3aMeH

AHHOTanus1 padoyeil MPOrpaMMbl THCHUIITIHHBI
«Oprannuyeckass XuMHsD)

1. Heap QMCUMIUIMHBI — YIITyOJCHHOE M3yYCHHE CTyJeHTaMu (pyHIaMEHTaJbHBIX OCHOB,
KOHIIETIIIMI ¥ MEXaHU3MOB PEAKLNN COBPEMEHHON OPraHUYECKON XUMUHU.

2. B pe3yabTaTe H3yuyeHHus THCHMILIMHBI 00ydalommiics Mo nporpaMmMe dakajaBpuara
HOJIKEH:

Obnadams CleayIONIMU KOMIIETCHIIUSIMU ¥ HHAUKATOPAMU UX JOCTHXKECHUMN:

OIIK-1.1, OIIK-2.1, OIIK-2.2, OIIK-2.4, YK-6.1, YK-8.3.

3nams:

- (hyHIAMEHTaIbHBIE TEOPETUYECKUE TPEICTABICHUSI OPTaHUYECKON XMMHUU — KOHIICTIUU
CTPOCHMS OPraHUYECKUX COEAMHEHUHM U MEXaHU3Mbl OPraHUYECKUX PEeaKLIUi

Ymems:

- ($opMHpOBATH CTPATETHUIO CHHTE3a CIOXHBIX OPraHWYECKHX COCTUHEHUH, BHIOMPATH
ONTUMAaJIbHbIC IIyTU CUHTE3A

Braoemy:

- TEOPETHMYECKMMH KOHLENIUSIMU JJs TpelacKa3aHuss M OOBSCHEHUS pe3yJbTaToB
OpPraHUYECKUX PEAKIUH.

3. Kparkoe cogep:xxanue AU CHHITUHBI
Paznen 1. Homenxnamypa opeanuueckux coedunenui. Teopuss XUMHUECKOTO CTPOECHUS U
HacelleHHble  yrieBogoponabl (YB). Ilpupona xoBanentHoit cBsizu. Dopmynsl Jlbrouca.
@dopmanbHbIil 3apan. O¢dexTsl 3amectuteneid. IIpomexyTouHble COEIUHEHUS U YaCTHIIbI
OpPraHMYECKUX pEaKIMsIX. ODHepreTuyeckas auarpaMma peakiuud. MexaHu3M peakiUH.
Crepeousomepusi, ee BUAbl M 0003HaueHus. IIOHATHE O KHUCIOTHOCTM M OCHOBHOCTH
coenunenuii(teopuu bpencrena u Jisronca).

Paznen 2. Amugpamuueckue coedunenus. HachlieHHBIE W HEHACHIICHHBIE YB. AJKaHBI,
[UKIIOAIKAHbI, AJKEHBI, aIKUHBI, MOJIMEHBI (IWeHbI). B KaXIoM Kilacce paccMaTpuBaloTCA
CJIENYIONIME pa3/ieNbl: M30MEpHUsi, HOMEHKIATypa, (pu3nueckne M XUMHYECKHE CBOMCTBA,
CrocoObI moydeHus. MexaHu3MBbI peakiuii. JHepreTHIecKas quarpaMmma peakiui.

Pazoen 3. Apomamuuecxkue coeounenus. Teopun apomarnaHocTH. CoennHEHHs] O€H30JbHOTO
psana. N3omepusa. Homenknatypa. CrnocoObl monmyueHus. XUMHUYECKHWE CBOWCTBA. BrusHue
3aMecTuTeNnel B 0€H30JIbHOM KOJIbIIE Ha HAIlPaBJIEHUE U CKOPOCTh peakLnil AJIEeKTPOPHIBHOTO
3aMELIEHHUS.

Paznen 4. [anocenonpoussoonvie. Knaccubpukauusa. Homenknatypa. Ankwi- u
aJUTMITaJIOTeHUIbl.apoMaTuueckue rajmoreHujsl.  Vzomepus. Howmenknarypa. CrocoOsr
noxydeHus. [IpocTpaHCTBeHHOE M AJIEKTPOHHOE cTpoeHHe. Pusmyeckne cBOWCTBA. Peakmmm
HYKJICO(DUIBHOrO 3ameleHust U oTueruieHus. [ToHaTue HyKI€o(pHIBHOCTH M OCHOBHOCTH
peareHToB. AMOUICHTHbIE HYKJI€O(DUIbHbBIE PEareHThI.

Paznen 5. Memannopeanuueckue coedunenus. Tumbl CB3ed B 3JIEMEHTOPraHUYECKUX
coeauHeHUsX. CrocoObl MONyYeHUs JUTUNH- U MarHUMOpraHWM4ecKux coeluHeHui. Peakuus
I'punbsipa, MexaHu3M. Peakuuu ¢ KapOOHWIBHBIMU COEITUMHEHHUSMHU.
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Pazgen 6. Cnupmoi. @enonvi. Ilpocmoie 3¢hupsi. Inoxcucoeounenus. Anboecuovl, Kemombl.
Kapbonosvie kucnomol u ux npouzsoonsie. B xaxaom Kiacce pacCMaTpUBAIOTCS CIEAYIOLINE
pasmensl: M30MEpHs, HOMEHKJIAaTypa, (QHU3MYECKMe M XHUMHYECKHE CBOMICTBA, CIIOCOOBI
nonydeHuss. MexaHusmbl peaknuid. ManonoBblid  3¢up. Ilomyuenme. Crtpoenme, CH-
KucnorHocts. Peakuum KoHIEHCAMM MajJOHOBOTO 3GHUpa U MaJOHOBOW KHCIOTHI C
anpJeruiaMu. AMUHOKHCIOTHI. J[lukapOOHOBBIE KUCITOTHI.

Paznen 7. Asomcooepocawue coedunenus. Hutpocoenunenusi. AMunbl. B kaxom kiacce
paccMaTpuBalOTCA  CIAEAYIOLIME pa3/enbl: HM30MEpHUs, HOMEHKIATypa, (QU3MYecKue Hu
XMMHUYECKHUE CBOMCTBA, CLIOCOOBI ITOJIydeHUsl. MeXaHnu3Mbl peakuuil. A3a- U 11a30COEIUHEHMSL.
[Tonyyenue nuazocoeMHEHUN peakUuen NUa30TUPOBAHUSA: YCIOBUS MPOBEACHUS PEAaKLNU U
MexaHu3M. PDusnyeckue cBoucTBa. XUMHUYEeCKHE cBoWcTBa. [lomydeHne M IpUMEHEHHE
a30COEIUHEHUH.

Pasnen 8. Xumus cemepoyuxnuueckux coedunenuii psaoa ¢hypana, nuppona, muogena u
NUPUOUHA.

Pasnen 9. bezonacnvie npuemvl u npasuna pabomsl 6 1a60pamopuu Op2aHUYecKol XUMUU.
OOmue meronasl paboTel B jabopatopuu opranmdeckoil xumuu. [locyna, Hambosnee yacto
npuMeHsiemas B Jnabopatopun. HarpeBanme. Oxnaxnaenue. IlepememmBanue. MeTos
UACHTUDUKAILIMY U OYUCTKU OpraHUYEeCKHX BellecTB. MeHTudukanys opraHnuecKux BeIecTB
MOCPENICTBOM pa3nu4HbiX BuaoB xpomarorpadpuu (TCX, xpomartorpaduss Ha Oymare,
noHooOMeHHass xpomatorpadusi, BOXX), temneparypsl miaBieHuss U pedpakTOMETPHH.
MeToapl CHEKTpajJbHOM HIACHTHU(PUKAUUU OpraHudyeckux coeauHeHuil. llenu u 3amaum
HKCHEPUMEHTa B OPraHUueCKOM cHHTe3e. TeopeTuueckrue OCHOBBI npolecca. Beibop ycnoBuit
peakuuu. Pacuer cunreza. OOmue mnpaBuia NOJATOTOBKM U NPOBEAEHUS CHUHTE3a. TeXHMKA
6e3onacHoctu. [Ipubop ans nposenenus cunresa. IIposenenue onbita. KoHTposb 3a xonom
peakuuu. Beiienenue, ouncTka U aHayiu3 Npoaykra. CHUHTE3bl BELIECTB Pa3IMYHBIX KJIACCOB
OpraHMYEeCKUX coeAuHeHHH. IIpoBeneHne HSKCIEpUMEHTAIBHBIX METONOB HCCIIEIOBAHMUS
peaKkuuid.

[IpoBeneHue peakiuii, MPOTEKAOIINX IT0 MEXaHU3MaM: HYKJICO(DHIILHOTO 3aMEIIEHUS — CHHTE3
raJloreHaIKaHOB; HYKI€O()UIFHOTO MPUCOEANHEHUS — CHHTE3 CIIOKHBIX dPUPOB KapOOHOBBIX
KHCIIOT, aMHUJO0B KapOOHOBBIX KHCJIOT, a30TCOACPKAIUX albJICTUOB H KETOHOB;
NEeKTPOUIBHOTO 3aMEIIeHHUs B apOMATHUYECKOM pPSAy — peakluu HUTPOBaHUS,
OpOMHpOBaHUS, CYIb(QUPOBAHUS; PEAKIIUH JUA30TUPOBAHUS W a30COUYCTAHUS, - PEAKIIHMA
OKHCJIeHUs (CHHTE3 aleToHa, 1,4-0eH30XMHOHA, OEH30MHON KUCIOTHI) H BOCCTAHOBJICHUS.

4. O0beM yueOHO#H JUCIHIJIMHBI

Beero Cemectp
Bun yuebnoit paboThl 2 3
3E Axan. 3E Axaj. 3E Axan.

q. q. .
OO0m1ast TPyA0EMKOCTh TUCIUIITUHBI 15 540 6 216 9 324
KOHTaK'l:Haﬂ pabora — ayAuTOpPHBIE 9.9 352 3.6 128 6.3 224
3aHATHS:
Jlexuun 3,6 128 1,8 64 1,8 64
[Ipaktuueckue 3ausarus (113) 3,6 128 1,8 64 1,8 64
JlaboparopHbie padboTs (JIP) 2,7 96 - - 2,7 96
CamocrosiTesibHas padoTa 3,1 116 1,4 52 1,7 64
KonrtaktHas camocrositenbHast pabora - - -
CamocrosTenbHOe U3yuyeHHe pa3/ieioB 3,1 116 1,4 59 1,7 64
JMCIUTLTHHBI
Buabl koHTpOJIA:
3au /3a4 c oy, \ - - ] - ] -
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IK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — mpoMexKyTOUHas 0.8 0.4 0.4
aTTecTalys 2 1 1
[ToaroroBka K SK3aMeHY. 71,2 35,6 35,6
Bujg nTOroBoro KOHTpOJIs: IK3aMeH K3aMeH
Beero Cemectp
Bun yuebnol paboThl 2 3
3F Actp. 3E Acrtp. 3E Acrtp.
q, q, q,

OO6mmast Tpy10eMKOCTh TUCIIUILIAHBI 15 405 6 162 9 243
KonTakTHasi padoTa — ay1uTOpHBIE 9.9 | 2672 | 36 97.2 6.3 170
3aHATHA:
Jlexun 3,6 97,2 1,8 48,6 1,8 48,6
[Ipaktrueckue 3ansatus (113) 3,6 97,2 1,8 48,6 1,8 48,6
JIaboparopusie paboTs (JIP) 2,7 72,8 - - 2,7 72,8
CamocrosiTesibHas padoTa 3,1 Yl 1,4 37,8 1,7 46
KonTaktHas camocrositenbHas pabota - - -
CaMocTosTenbHOE H3yUeHUE Pa3/IeioB 3,1 858 1,4 37.8 1,7 16
JIACIIUIUTHHBI
Buabl koHTpOJIA:
3au /3au c oy. - - - -
9K3aMeH 2 Y1 1 27 1 27
KonTtakTHas pabota — MpOMEXyTOYHAs 0.6 0.3 0.3
aTTecTaIus 2 1 1
[ToaroroBka K SK3aMeHy. 534 26,7 26,7
By nTOroBoro KOHTpOJIs: IK3aMeH IK3aMeH

AHHOTaus padoyeil MPOrpaMMbl AUCHUTITIHHBI
«Opranu4ecKkui CHHTE3»

1. Heab AMCUUIUIMHBI — COCTOUT B NPUOOPETEHUM CTYAEHTaMU 3HAHUM U yMEHUH B
(GbopMHpOBaHUM KOMIIETEHIIMH B 0OJacCTM CHHTE3a CJIOXKHBIX OPraHUYECKHX COEIUHEHUH,
COBPEMEHHBIX CHHTETUYECKUX METOJIOB U peakluil TpaHnchopMaly GyHKIHOHAIBHBIX TPYIII.

2. B pe3yabTaTe H3yuyeHHs TUCHUILIMHBI 00y4YaIOIIMIics M0 MporpaMMe 0akajaBpuara
JAOJIKEH:

Obnadams cAeAyOMUMHA KOMIIETCHIIMSIMA U MHAUKATOPAMH UX JOCTHKCHUM:

OIIK-1.1, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4.

Buame:

- CYIIHOCTh MPOOJIEM OPTaHMYECKOTO CHHTE3a, HAYYHO-TEXHUYECKHE TOJXOMbI U IyTH HUX
perieHus;

- METOJIOJIOTUYECKHE OCHOBBI TUIAHUPOBAHUSI MHOTOCTAITUHHOIO CUHTE3a

Ymems:
- IUTAHUPOBATH MHOTOCTAIUMHBIN CUHTE3 IPUPOIHBIX COCIUHEHNU;
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- IPUMEHATH COBPEMEHHBIE CHHTETUYECKHE METO/IbI CUHTE3a JUIS ITOJIyYEHUS LIUKINYECKUX U
AIMKJINYECKUX MOJIM(YHKIIMOHATIBHBIX MOJIEKYJT

Braoemy:

- CIIOCOOHOCTHIO K KPUTUYECKOMY aHAJIHM3Y U OIIEHKE COBPEMEHHBIX HAYYHBIX JJOCTHKCHH B
00J1acTh OPTraHMYECKOTO CHHTE3A;

- METOAOJOTHYECKHMH TIOAXOJAaMH K PpEHICHHI0 TpoOJieM IUIAaHHPOBAHHUS CHHTE3a
OPraHUYEeCKUX COCAUHEHUIN

3. Kparkoe coneprxkaHue qMCUHILITHHBI
Paszgea 1. OcHoBHBIEC MOHATHA

1.1. BeiOop  ontumanpHOro - myTH CUHTE3a OpraHU4YecKoro COCIMHECHMUS.
CenexktuBHOCTD. lloHATHE O CKPBITON (DYHKIIMOHAIBLHOW TPYIIE M CHHTETUYECKOM SKBHBAJICHTE
pearcHra.

1.2. IlpakTdeckoe MpoBEACHNE CUHTE3A.

1.3. PactBoputenu, ux Tunsl. PacTBopuTenu, NCHOIb3yeMbIe B OPraHMYECKOM CHHTE3E.

Pa3pnen 2. 3amMTHBIE TPYNIIBI B OPraHN4YeCKOM CHHTE3e

2.1. Ctparerus UCHOJIB30BAHMS 3AIIUTHBIX TPYIII: MPUHIUIIBI OPTOrOHATBHON CTAOMIIBHOCTH
Y MOJIYJIMPOBAHUS TAOMILHOCTH 3aIIUTHBIX TPYIIIL.

2.2. 3amuta cnuproBoii OH-rpynnsl. 3amura OH-rpynmel B ¢eHonax. 3ammra THOJIBHON
TPYTIIIBL.

2.3. 3ammra KapOOHMJIBHON TPYIIBI B AIbJIETHAAX M KETOHAX: 3amuTa KapOOKCHIBHOM
rpynnsl. 3anTa aMuHorpymnsl. 3amura NH-cBsizel B reTepolMkiIax 1 aMuaax.

2.4. 3amura CH-cBs3eil B ajKnHaxX.

Pa3nea 3. MeTobl BOCCTAHOBJICHUSI OPTraHMYECKHUX COeIUHEHHUIT

3.1. JlekapOokcmIMpOBaHWE KapOOHOBBIX KHCIOT M MX coliel. JlekapOoKCHIMpoBaHUe
3(HPOB 3aMEIIEHHBIX MAJOHOBBIX KUCIIOT U B-keToadupos o Kpamuo (NaCl-H20-JIM®DA).

3.2. PeareHTsl /Ui 3aMellleHUs TajoreHa Ha BOJIOPO/.

3.3. 'mnpupoBaHue KpaTHBIX CBSI3EH.

3.4 BoccranoBneHue ruApuaaMu 0opa U aTFOMUHHUSL.

3.5 KoMItiekCHbIe THIPHUIBI METAIIOB KaK BOCCTAHOBHTEIIH.

3.6 BoccraHoBieHHEe apOMaTHYECKUX COEJUHEHUH MLIETOYHBIMH METaUIaMU B KHJKOM
ammuake (bepu): 3aKOHOMEpHOCTM peaklnu, €€ MeXaHW3M. JIe30KCHTeHHPOBAaHUE CIIUPTOB.
Jle30KCUTeHUPOBAaHUE AJIbJIETUIOB U KETOHOB.

Paznen 4. MeToabl OKUCIEHUS] OPTAHMYECKUX COETMHEHMit

4.1. Pearentsl okucieHus. OKUCICHNE TIEPBUYHBIX M BTOPUYHBIX CIUPTOB JIO alIbJACTHIOB
KETOHOB.

4.2. OKucieHne ¢ MOMOIIBIO JUMETUICYTb(OKCHIA.

4.3. DIIOKCUANPOBAHUE ATKEHOB.

4.4 OKuCIUTENbHOE PaCIIEIIIICHUE CBS3H YTIIEPOI-YTIIEPO/I.

Pazgen 5. Mertoas! co3nanus cBsa3u C-C ¢ 1oMoOIbI0 MeTAJJIOOPTaHUYECKHX PeareHToB

5.1. JIutuii- 1 MarHMHOPraHNYECKUE COCAUHEHHS, UX MOIy4YeHUE U3 OPraHOTaJIOTeHUI0B U
Metaiuia. CTpoeHHE JIMTUHOPTaHUYECKUX COEAUHEHMI. Peaknuy nuTuii- 1 MarHMOpraHuYeCKUX
COCIMHECHUM.

5.2. MenpopraHi4yecKre peareHThl B CHHTE3€ — MOTy4YeHUE U TPUMEHEHHE.

5.3. Peakuuu kpocc-coueTaHusl.

5.4. [IpuMeHeHne TUTAHOPTAHUYECKNX COCTMHEHNH B OPTaHUYECKOM CHHTE3E.

Paznen 6. Co3nanue ABOWHOM yriiepoa-yriiepoaHoii CBsI3H

6.1. KucnoTHo kaTanusupyemast JeruapaTanus CliupToB. JleruapaTupyromie areHThl.

6.2. Peakius Buttura kak pernocnenu@uyeckuii METO CHHTE3a alIKEeHOB.

6.3. [lonyyenne »o>¢dupoB ankunpochoHoBbIX KucaoT (Muxasnuc-ApOy30B) u  HX
WCIIONB30BaHUE B CHUHTE3€ aIKeHOB (BapwaHT XopHepa-YasiacBopra-OMMoHca). Oobmactu
MIPUMEHEHHS PeaKLnil.
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3ameneHue atoMa KUCJIOpoJa B KapOOHHIIBHOW TpyMIe KETOHOB M CIOXKHBIX 3(HUPOB Ha
METHJICHOBYIO TPYIITY ¢ TOMOIIbIO TUTaHOLEeH-uxIopua (P. Tedoe).

Pa3nes 7. AnkuimpoBaHue ajibJAeri10B U KETOHOB

7.1. Meronpl reHEpUPOBAaHUS EHOJSATOB C IOMOILBIO AJIKOTOJIATOB M aMUJAOB IIEJIOYHBIX
METAJIJIOB U PEAKILUU C UX YUACTHUEM.

7.2. Ucnonb3oBanue  (POPMUIBHBIX  (THAPOKCHUMETHJICHOBBIX)  TPOWU3BOJHBIX  JJIA
PETHOCENIEKTUBHOTO AIKWIMPOBAHMS KETOHOB. O-MeTHIIEHUpOBaHHE KETOHOB Tpu(TOparieraToMm
METHJICH-METHI(PEHUITIAMMOHHS.

PernocenekTHBHOCTh MPUCOSAUHEHUS HYKICO(DUIOB K 0,3-HempeaeabHbIM KapOOHUIbHBIM
COEIUHEHUSIM.

7.3 Peaxkuuu anHenupoBaHUs. [loHATHE O KacKaJHBIX peakuusx. buc- u TpucC-
aHHEJIMPOBAHHUE.

Pa3nea 8. [IpumeHeHne KpeMHHIIOPraHUYeCKUX COeJUHEHHIT B CHHTe3e

8.1. CpaBHEeHHE KPEMHUHOPTAHHYECKUX COSTMHCHUN.

8.2. CununoBsie 2(UPHI €HOJIOB, MX MOJIyYeHHWE M3 KETOHOB, O,[(-CHOHOB, [-AMKETOHOB,
3pUPOB B-KETOKHUCIOT U MPOU3BOIHBIX MaJOHOBOTO 3(pHpa U UX peakuuu.

8.3. Bunwmiicunanel, X TONXy4YeHHE M3 MarHUHOPraHMYECKUX COCIWHEHHH, U3 KETOHOB
TO3WITUIPA3HHA U PEAKIEN THAPOCUINIMPOBAHUS U UX PEaKLIUU.

8.4. CuHTe3 aJIKCHOB B3aWMOJICHCTBUEM O-TUTUPOBAHHBIX CHJIAHOB C KapOOHWIbHBIMU
coenuneHusiMu (peaxuus [lerepcona).

8.5 Ammuicwnanel. WX momyyeHWe W3 MarHid-, JHUTAHA- W HATPUAOPTaHUYECKUX
COeIMHEHUH. JlecnnunupoBaHue aUIWICHIAHOB ¢ mepemenieHueM cBs3u C=C npu aeicTBUH
NMEKTPOPUITBHBIX PEarcHTOB.

8.6 CuHTEe3 STUHWIICHIIAHOB U PACIIEIUICHUE CBSI3M KPEMHUI-YTIIepo/l B HUX MO ICHCTBHEM
(dbrTopua-noHa U HUTpaTa cepedpa.
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4. O0beM yueOHOH TUCHHIJIMHBI

O0beM TMCUMILINHBI
Bup yueOHoii paboTbl Axax | Acip.
3E
q, q,

OO01ast TPy10€eMKOCTb M CIUILIAHBI 6 216 162
KonTakTHasi pa6oTa — ayIUTOPHbIE 3aHATHUS: 3,6 128 96
Jlexun 1,8 64 48
[Tpaktuyeckue 3ansatus (I13) 1,8 64 48
JIaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padoTa 14 52 39
KonTtakTHas camocrositenbHast pabora 14 - -
CaMocTosTenbHOE H3yYEHUE Pa3/IeIOB JUCIUILTAHBI ' 52 39
Bua konTpoJs:
JK3aMeH 1 36 27
KonrtaktHas paboTa — mpoMeKyTOUHas aTTECTAIUS 1 0,4 0,3
[ToaroroBka K SK3aMeHY. 35,6 26,7
Buja nTOoroBoro KOHTpoOJIs: IK3aMeH

AHHOTanuUs padoyeii MPOrpaMMbl JUCIUTIIAHBI
«OcHOBBI (U3MKHM U XMMHUH BBICOKOMOJIEKYJIAPHBIX COeTUHEHUID)

1. Heab AUCHUIUIMHBI — 3HAKOMCTBO CTYJEHTOB C HAayKOH O BBICOKOMOJIEKYIISPHBIX
COEIMHEHUSIX, C OCHOBAMHU CIIOCOOOB U METOJIOB CUHTE3a U MOAU(DUKAIINY MOJTUMEPOB, U3YUCHUS
UX (PHU3UKO-XUMUYECKMX W (U3UKO-MEXaHUYECKUX CBOHCTB, C XHUMHUYSCKUMHU PEAKIUIMHU
MaKpOMOJIEKYJ, C KOppeslueld MEXaHUYECKHX CBOWCTB M CTPYKTYpBI IOJUMEPOB U MaTEpHUaJIOB
Ha UX OCHOBE, BEIIECTB MOJIMMEPHON TTPUPOJIBI.

2. B pe3yabTarte u3yueHus JUCHUILIMHBI 00yUalomuiics Mo nmporpamMme 0aKkajiaBpuara
JOJIKEH

Obraoams clenyoIMA KOMITETEHIIUSIMHI U UHIUKATOPAMU X JOCTHUKCHHIA:

OIIK-1.1, YK-6.1.

Bname.

— METOJIbl CUHTE3a MOJIUMEPOB OCHOBHBIMHU METO/IAMH IMOJIUMEPHU3ALINY;

— 0COOCHHOCTH XUMHUYECKUX PEAKITUH C yJaCTHEM MaKPOMOJIEKYJT;

— CMOCOOBI OUYUCTKHU TMOJTUMEPOB OT HU3KOMOJEKYIISIPHBIX M MHBIX MPUMECEH B MpoIeccax
WX MOJyYEHUS WA MOIU(DUKAIUY;

— OCHOBHBIE THIIBI TTOJIMMEPOB TSI MEIMKO-OMOJIOTHYECKOTO TPUMEHEHHUSI, BKITIOYasi HOBBIC
THUTIBI TOJIMMEPOB CO CIEU(PUUECKUMU CBONCTBAMU

Ymems:

— MEePEYUCITUTh OCHOBHBIE METOJIBI CHHTE3a U XUMHUYECKHE CTPYKTYPHI MOIYIaeMbIX
MOJIMMEPOB;

— HamucaThb OCHOBHBIEC PEAKIIMU XMMUYECKOHN C y4aCTUEM MAKpPOMOJIEKYJ U KOHEUHBIE
CTPYKTYPBbI MOAU(PHUITUPOBAHHBIX TTOJIMMEPOB

Bnaoemsy:

— COBPEMEHHBIMH MPEJCTABICHUSIMH B 00JIACTH XUMHUH BBICOKOMOJICKYJISIPHBIX COSTMHEHUM

3. Kparkoe coaepxxanue AU CUHNIUHBI

Pa3nea 1. O0mue npeacrasiieHus 0 OJIMMepax

1.1. Onpenenenue NOHATHS NOJIUMEP, MOHOMED, CTPYKTYPHOE IMOBTOPSIOIIEECs 3BEHO

1.2. OcHOBHBIE OTIMYUS MPOLIECCOB NOIMMEPHU3ALMH TPOTEKAIOIINX 110 CTYIIEHYaTOMY U
LHCTTHOMY MCXaHU3MaM
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1.3. Tlpupona paguKanbHON LETMHON MOJIMMEPU3ALNU U CTPYKTYpPHAs OpraHU3aIs
MaKpOMOJIEKYJI

1.4. 3HaueHuss KOHCTAHT U HEPTeTUKA PAIUKAIBLHOM MMOJIMMEpHU3aluU

1.5. IToaumepsl ¢ CUCTEMOM CONPSIKEHHBIX TIBOMHBIX CBSI3€H — HOBBIA KJIACC OMOJIOTHYECKU
WHEPTHBIX BELIECTB IS eIl MeIUKO-OU0I0THYECKOT0 TPUMEHEHHUS

1.6. Katronnas noaumepusanysi MOHOMEPOB, COJEPKAIINX ABOWHYIO YIIIEPOI-yIIIEPOIHYIO
CBS3b

1.7. Aunonnas noauMepu3alys MOHOMEPOB C ABOMHON yTIIEpOI-yIIAEPOIHOMN CBA3BIO

1.8. BuusHue MONSIPHOCTH U COJIBBATUPYIOIIEH CIOCOOHOCTH Cpelbl Ha MEXaHU3M U
KMHETUKY aHHOHHOM MOJIMMEPU3aIun

1.9. Crepeoxumusi mporieccoB NoJUMEpU3alMy U KaTanuzaropsl Llurnepa-Hatra

1.10. TToHsATHE O peaKkIuu MeTaTe3rnca TMHEHHBIX OJICUHOB U IUKIOO0JICPUHOB

1.11. 3HayeHune TepMOIUHAMUYECKHUX TAPaMETPOB U MOJTUMEPU3ALIUS

1.12. ukinyeckue MOHOMEPHI U BUJIbI MOJIMMEPU3ALIMOHHBIX POIECCOB, MPOTEKAIOIUX C
PACKpBITHEM IUKJIA

1.13. OOmiee paccMOTpPEHHUE HETTHOM COMOJIMMEpH3aIluu

Paspnen 2. CtyneHuaTslie npouecchbl CHHTE3a MAKPOMOJIEKY.JI

2.1. CryneHuarasi peakids CHHTE3a IOJMMEPOB C BBIJCIICHUEM MMOOOYHOTO MPOIyKTa U 0e3
ero o0pa3oBaHuUs

2.2. KuneTtnka aBTOKaTalM3UPyeMOW U KaTalU3UPyeMOH CTyNeHYaTOW MOJUMEpU3AINH U
XapakTep U3MEHEHUS MOJICKYISIPHONH MacChl

Pa3nen 3. Peakuuu ¢ yuacTueM MaKkpoOMOJIeKyq

3.1. OcHOBHBIE THIIBI PEAKITHH MTOJTUMEPOB, TPOTCKAIOIIUE ¢ YIACTHEM ITOJIMMEPHOU [T U
OOKOBBIX I'PYIII

3.2. Peaknuu Momu(UKAaMA CHHTETUYCCKUX W MPHPOJHBIX MOJUMEPOB, 3aTPAruBaIOIIUE
OOKOBBIE I'PYIIIBI

4. O0beM yueOHOH TUCIHIJIMHBI

O0beM TUCUNTIJIMHBI
Bup yueOHoit padoTbl Axan, | Acip.

3E

q, q,

OO0mas TPy10€eMKOCTh THCIHUTITAHBI 3 108 81
KonrakTHas padoTa — ayIuTOPHBIE 3AHATHS: 1,8 64 48,6
Jlexun 0,9 32 243
[Tpaktuueckue 3austus (I13) 0,9 32 24,3
JlaGoparopusbie pabotsl (JIP) - - -
CamocrosiTesibHas padoTa 1,2 44 33
KonTakTHas camocrositenbHas pabota 0,4 0,3
CaMocTosTeIbHOE H3yUYEHUE Pa3IeIOB JUCIUILTAHBI 1.2 43,6 327
Bua uToroBoro KOHTpoOJIs: 3a4€T C OLleHKOM

AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«AHAJTIMTHYECKAS] XUMHS

1. Heab aucuunjuHbl — opMUpoBaHre 0a30BBIX 3HAHHUM O BHIaX M CITOCO0AaX XUMHUYECKOTO
aHalM3a, METOJax OINpeAeNieHUsT COCTaBa BEIIEeCTB, HaWOOIee IIUPOKO TMPUMEHSIEMBIX B
MIPOMBIIIIJICHHOCTH U MCCIIEIOBATEIHCKON paboTe, a TaKkKe KOMIETEHIIUH, HEOOXOIUMBIX XHMHUKaM
BCEX CHEIHUATBHOCTEH IJIs pellleHrs] KOHKPETHBIX 3a7]a4 XUMUYECKOr0 aHaJn3a.

2. B pe3yabTarte n3yueHus JUCHHUILINHBI 00yUyalomuiics Mo nporpamMme 0aKkajaBpuara
JOJIZKEH

Obradoams CIeAYOMUMU KOMIETSHIIUSIMHA U UHANKATOPAMH MX JOCTUKCHHUS:

OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-2.4, YK-6.1, YK-8.3.
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3namo:.

- OCHOBHBIE TEPMUHBI, TIOHSATHUS ¥ METOJIbI KAYECTBEHHOTO M KOJMYECTBEHHOTO aHATN3a;
- TEOPETUYCCKUE OCHOBBI METOJIOB aHAJIM3a, IPUMEHSIEMBIX B XUMUH;

- MpUOOPHOE M MaTepHATLHOE OPOPMIICHHE METOIOB aHAIN3a, IPUMEHSIEMbIX B XUMUHU

Ymemn:

- OIIEHWBATh BO3MOKHOCTH METOJIOB, 0OOCHOBAHO BBIOMPATh COOTBETCTBYIOIINNA METOJT JIJIst
pelieHus KOHKPETHOW 3a/1auu;

- MaTeMaTU4YeCKu 00padaThIBaTh Pe3yIbTATHI HCCIICTOBAHUS

Braoemy:
- METOOJIOTHEH Toa00pa METOJ0B aHaIM3a KOHKPETHOI'O0 OOBEKTa, METOJMKOW €ro
MIPOBEJICHUS] U HHTEPIPETAIIUU PE3yIhTATOB

3. Kpartkoe conep:kanue TUCHUTLIHHBI

Pasznen 1. AnanuTuyeckasi XuMHMsl, €€ 3a1a4u U MeTObI

Paznen 2. Buabl xuMu4ueckoro paBHoBecusi. TuTpumerpudeckune MeToabl

2.1. OCHOBHBIE THIIBI PEAKIUI 1 MPOLIECCOB B aHATUTHYECKONH XUMUH.

2.2. KucnotHo-oCHOBHOE paBHOBECHE U TUTPOBAHHE.

2.3. OKUCIUTEIHHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

2.4. KoMIIeKCOHOMETPHYECKOE TUTPOBAHHUE.

Paznen 3. PaBHoBecHe B rereporeHHbIx cucremax. I'paumerpusi. MeToabl
pa3jae/ieHusl U KOHUIEHTPUPOBAHUSA

3.1. PaBHOBecHE B cUCTEME OCAI0K-PACTBOP.

3.2. Metoabl pa3ieieHus] 1 KOHIEHTPUPOBAHHUSL.

3.3. IIpo6ooTbOop U MPOOOTIOATOTOBKA.

Pa3nes 4. MeTpoJioru4eckue 0CHOBbI XHMHYECKOI0 aHAJIN3a

Pa3nes 5. XpomaTorpadpuueckne MeToibl aHAIN3a

5.1. TeopeTndeckne OCHOBBI XpOMaTOrpauecKuX METO/I0B.

5.2. I'a3oBas xpomarorpadusi.

5.3. Kunkocrtaas xpomaTtorpadusi.

5.4. [Inanapnas xpomarorpadus, Ipyrue BUIbl XpoMaTorpaduu.

Pasjnen 6. U30pannbie npuGopHbIe METOAbI AHAJINU3a M ABTOMATHU3AIUA
AHAJMTHYECKHX ONpeaeseHn i

6.1. ATOMHO-3MHCCHOHHBIE, aTOMHO-a0COPOIIMOHHBIE U JpyTrue NPUOOPHBIE METOABI
aHau3a.

6.2. ABTOMaTHUYECKUIl U aBTOMATU3UPOBAHHBIN aHAJIH3.
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4. O0beM yueOHO# JUCIHIJIMHBI

O0BbeM JUCHUIIIMHEBI
Buna yueOHoii padoThl Axax. | Actp.
3E
4. 4.

OO0masi Tpy10€eMKOCTb M CUMILTUHBI 6 216 162
KonrakTHasi padoTa — ayiuTOpPHbIE 3aHATHS: 3,6 128 97,2
Jlexkuun 0,9 32 24,3
[Ipaktrueckue 3ansatus (113) 0,9 32 24,3
JlaGopaTophsbie paboTtsl (JIP) 1,8 64 48,6
CamocrosiTesibHas padora 1,4 52 37,8
KonTakTHas camocTositensHas pabora - -

1,4
CamocTrosiTenbHOE U3yYEHUE Pa3/IesIOB IUCIUILTAHBI 52 37,8
Bua konrpoJis:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOuHasi aTTecTalus 1 0,4 0,3
[ToaroroBka K SK3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTaus padoyeil MPOrpaMMbl IUCHUIITIHHBI
«XuMHS KOOPAUHAIMOHHBIX COeIMHEeHMII»
1. lleab AUCHUILUIMHBI — YTIyOJIEHHOE M3YYEHHUE CTYACHTaMU (YHIAaMEHTAJIbHBIX OCHOB,
KOHUEMNI1I, METOI0B CUHTE3a U U U3YUEHUS CTPOEHUS KOOPAMHALIMOHHBIX COETMHEHUH. .
2. B pe3yabTaTe H3yuyeHHus TUCHHUILIMHBI 00yyaommiicss mo nporpaMmMe dakajaBpuara
JOJIZKeH::

Obaaoamse clieqyOIUMU KOMIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTHKECHUH:
OIIK-4.1.

3nams:
- (ynmameHTanbHBIE TEOPETHUYECKHUE TMPEICTABICHHUS KOOPAWHAIIMOHHOM XUMHH —
KOHIIEIIITUHN CTPOCHUS KOOPAMHAIIMOHHBIX COSAMHEHUN METOJIbI UX CHHTE3a ¥ M3yUCHHS CTPOCHHUS.

Ymems:
- (opmupoBaTh CTpaTeruto CHHTE3a KOOPIUHAIIMOHHBIX COCIMHEHUH, BHIOMpATH
ONTUMAJIHHBIC ITYTH CUHTE3a

Braoems:
- TCOPETHYSCKUMH KOHIETITUSAMU JIJISl IPEICKa3aHus U 00BICHEHUS Pe3yIbTaTOB PEAKITUIt
CUHTE3a ¥ PUMEHEHHSI KOOPIUHAIIMOHHBIX COCTMHECHUH.

3. Kparkoe cogep:xxanue AU CUHNIUHBI
Pazgen 1. O6ume noJiokeHus ¥ CTPOEHHE KOOPAUHALMOHHBIX COeANHEHMIt

1.1 OOm1me monoKeHu .

MecTo  KOOpAMHALIMOHHOW  XMMHMM B coBpeMeHHOM  xumuu. Krnaccudukanus
KOOP/AMHAIIMOHHBIX COEIMHEHUH TEepMUHOJOIHS XUMHM KOOpAMHAMOHHBIX coeauHeHuit (KC),
HoMmeHKknatypa, Koopaunamumonnas teopus Bepnepa. Kiaccudukanmuss KoOpIWHAIIMOHHBIX
COEUHEHMI: 10 THUIly LEHTpajabHOro aroma, mo 3apsany KC, mo ycTOWYMBOCTH, MO XapakTepy
KOOPJIUHUPYEMBIX JINTAHAOB (AUJAOKOMIUIEKCHI, THMJIPOKCOKOMITJIEKChI, aMMHUHBI M aMMHAaKaThl,
KOMIUIEKChl C OWONUTaHAaMH, CBEPXKOMIUIEKCHI), MO THIYy KOMIUIEKCOB (QJIKOTOJIATHI, OeTa-
JTMKETOHATHI, XeNaThl, KOMIUIEKCOHAThI, KOMIUIEKCHI C KpUIITaHAAMU, KpayH-3(upaMu, U30M0IU- U
TEPEeNoINCOeIMHEHMS ), TTOJHSIIEpHbIE KOMILIEKCHI, IO XapakTepy cBsi3biBanus (KC ¢ panukanbHbIMU
muragaamu, KC ¢ curma-cBsizbio, (heppolieH, ajulniIbHbIe U apEHOBBIE KOMIUIEKCHI, alleTUIICHOBBIE
KOMIUIEKCHI, TopupuHOBBIe U (ramonuanuHoBbie KC — remMornoouH, Xmopodusnn).
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1.2 NoHHO-KOBaJICHTHBIE U AJIEKTPOCTATUUECKHUE MOJIETH CBS3H

HonHas cBsI3b, KOBAJIEHTHAs CBs3b, pa3MEp MOHOB, HOHHBIE U KPHUCTAJUINYECKUE PATUYCHI,
KoHIenuus 3((EKTUBHOTO aTOMHOIO HOMEpa, JHEPrMHM KPUCTAIIMYECKOW pEeLIeTKH, Teopus
OTTAJIKMUBAHUS JIEKTPOHHBIX Map BAJICHTHOW 00OJIOYKH, aJTOPUTM pacueTa 1o teopuu [ miecmu,
OrpaHUYeHUsl Mojenu ['wiiecnu, TOCTOMHCTBA M HEAOCTATKM 3JIEKTPOCTATUYECKUX TEOPHUH,
KJIACCUYECKAsl TEOPUSl XUMHYECKOI'O CTPOEHMSI, IOCTYJaThl KJIACCHUYECKON TEOpUH, KpUTEpUi
CYIIECTBOBAHUS MOJIEKYJIbl, BAICHTHOCTb.

1.3 KBaHTOBO-MeXaHMUECKUE MOJIENIN CBSI3U U CTPOCHUS.

Meroa BaJieHTHBIX CXeM (BaJEHTHBIX CBs3€H), JOCTOMHCTBA M Hemoctatku MBC, Teopus
KPUCTAJUIMYECKOTO TOJs, MPEAnochIkKd M ocHoBHble monokeHust TKII. Cnaboe, cuibHOe u
IIPOMEKYTOUHOE KPUCTAIIIMYECKHUE 110JIs, SHEPrUsl CTAOMIIM3aLUU KPUCTAJUIMYECKUM TI0JIEM, TEOpHUs
MOJNISi  JIMTAaHAOB, KOBAJICHTHOCTh  IIGHTPAJbHOrO Moy, Hedenmokcetnueckuit  3ddexr,
CIIEKTPOXUMHUYECKUH Psijl IUranaoB, paMku mpuMeHuMocty TKII-TIJI, Heamnuprdeckue METOIbI.

Pazgen 2. CBoiicTBa KOOPAUHALMOHHBIX COEIMHEHMIA.

2.1. 'eomeTpus U CTEPEOXUMUS KOOPIMHALMOHHBIX COSTUHEHHA.

N3omepust KC: reomerprueckasi, MOHHas1, COJIbBaTHAs!, KOOPAWHALIMOHHAS, KOOPAUHALIMOHHAS
HOJIUMEpHs, CTpyKTypHast  (cozieBas),  HM30MEpUs  KOOPAMHAIMOHHOIO  IOJIOXKECHMS,
KOH(popMalLMoHHasl, onTtudeckas nzomepus. Onruyeckas akTUBHOCTb U XHUPAJIbHOCTb. ['eomeTpus
KC u ¢opma nommzapa. dakropsl, BIUAIOIIME HAa T€OMETPUI0 KOOPAMHALMOHHOTO IOJIMAJIpA.
Crpoenne KC HemnepexonHbIX 351eMeHTOB. KoopauHaIMOHHBIE MOJIM3APHI, 3alpelleHHbIE 110
cumMmerpun. O¢¢extel Sna-Temrepa, reoMerpyus KOOPAMHALMOHHBIX MOJM3APOB U uX (opma,
(bakTophl, BIUSIOIMIME HA WX CTPOEHHUE, cTepuyeckue 3(PQeKTsl, MpUpoaa IEHTPATHLHOIO aToMa,
IpUpoJa JIMTaHJa, CTPYKTypa KOOPAMHAIMOHHBIX COEJMHEHUN HENEepeXOJHBbIX 3JIEMEHTOB,
CTEPEOXUMUYECKU HEKECTKHE KOMILJIEKCHI.

2.2 YCTOMYHMBOCTD KOOPAMHAIIMOHHBIX COCMHEHUH.

KoMIuiekcHble coeJMHEHUs] B pacTBOpax, KOHCTAHThl YCTOMYMBOCTH, IpsiMas M oOpaTHas
3aJjaud TEOPUH XUMHUYECKHUX PABHOBECUH B PACTBOPE, KOHCTAHTHI YCTOMUMBOCTU: MAaTEMAaTHYECKOE
MOJEIIMPOBAHNE, SHTAIBIMMHBIA W DHTPONMWHBIA BKJIAJbl B KOHCTAaHTY, 3aKOHOMEPHOCTH B
YCTOMYMBOCTH KOOPAMHAIMOHHBIX COEIMHEHUH, pEeIKO3eMENIbHbIE 3JIEMEHTHI, TeTpar-3¢dexr,
KOMILJIEKCHI d-TIePEXO0/IHBIX U HEMEPEXOTHBIX METAIOB, BHEITHEC(EPHBIC KATHOHBI U YCTOWYMBOCTh
TBEPABIX KOMIIJIEKCHBIX COEAVMHEHUM, MOJIENb «B3aUMHOIO BIMSHUS», TEPMUYECKasi YCTOWUUBOCTD
KOMIUIEKCHBIX COEIMHEHUN

Pa3nea 3. Peakunu KoOpAMHALMOHHBIX COeIUHEHUI M BJIUsSIHHE CPebl

3.1 Peakumonnas cnoco6HocTh KC

Onucanue peakUUMOHHOW crmocoOHOoCcTH. OOliee TEOPeTHUECKOe ONMMCAHWE XMMUYECKOTO
B3anuMoJeicTBUA. CBOICTBA MOTEHIIMAIBHBIX TOBEPXHOCTEW. CUMMETPHS U HalpaBICHUE PEAKLUI.

3.2 Peaknyu 3amMeIieHusl TUTAHI0B U KACIOTHO-OCHOBHBIE TIPEBPAIIICHUSI.

[IpaBuio Ileiipone-Hoprencena. OmnpeneneHre U TEPMUHOJIOTHUS, MEXaHU3M B3aWMHOTO
Biusiaus. Lluc- u TpancBnusiaue. Psin tpancBnusius. Kommnekcer mnatussl (11). KucnotHo-
OCHOBHbBIE CBOMCTBA KOMIUIEKCHBIX COEMHEHU, Teopust JIbrorca, TEOpHs KECTKUX U MATKUX KUCIOT
U OCHOBaHMM, IpPOIECCHl 3aMElIeHHs] JIMTaHJO0B; JIAOMJIBHOCTh U HWHEPTHOCTh KOMILJIEKCOB,
MEXaHU3Mbl HYKJICO(QHIBHOTO 3aMelleHust JuranaoB Syl u Sn2, kiaccudukanus KOMIUIEKCOB IO
MEXaHM3MaM 3aMEIICHUs; AaKTUBAIlMOHHBIE IapaMeTphl pEakLUWU; 3aMELEHHWE B KBaJPATHBIX
KOMIUIEKCaX, 3aMelIeHHE B OKTa3IPUUYECKUX KOMIUIEKCAX, JMHAMUYECKOE TPAHCBIUSIHUE.

3.3 MexaHHU3Mbl OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

Krnaccudukanys oKUCIUTENbHO-BOCCTAHOBUTENBHBIX peaKkiuii, BHEIIHEC(HEPHBIH MEXaHU3M,
teopust Mapkyca-Xaia, NepekpEéCTHOe COOTHolIeHne Mapkyca, BHYTPUC(EpHBI MEXaHU3M,
CKOPOCTb JIMIMUTHUPYETCS 00pa30BaHMEM MOCTHKA, CKOPOCTb JIMMUTHUPYETCS CTaaued MepeHoca
9JIEKTPOHA B MOCTHMKOBOM HMHTEPMEIMATE, MEPEHOC AJIEKTPOHA K MOCTHUKOBOW CBS3HM, (P (EKThI
B3aMMHOIO BJIUSHUS, pa3jMuyeHUE BHYTPU- U BHEIIHEC()EpPHBIX MEXaHU3MOB, CIIELUaJIbHbIE
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

3.4 D¢ dexTh pacTBOPUTENS U MEXaHU3MBbI T€TEPOTeHHBIX PEAKLIUH.

Bnusinue cpeapl Ha CKOPOCTh XMMMYECKHX peakUui, Kiaccu(uKauus pacTBOpPHUTENEH,
KOOp/AMHAIIIOHHBIE CBOWCTBA PACTBOPHUTENEH, 00pa3oBaHuEe KOMILIEKCOB B PACTBOPE, MOHU3ALUS U
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JMCCOLMAIUSL  COJbBAaTHBIX KOMIUIEKCOB, OINHMCAHUE PEIOKC peakluii B  pacTBOpHTEIE,
B3aMMOJICHICTBHE MOHOB C PACTBOPUTENEM, IIEPEHOC IEKTPOHA, pEaKLUK Mepe3apsiiKi, peakluu ¢
M3MEHEHHEM KOOPIMHAIMOHHOW c(epbl, 0 MEXaHM3Max I'e€TepPOreHHBIX PeaKlui, Kiaccu(uKaus
IeTepPOreHHBIX XUMUUYECKHX peakluil, crieruduka KOOpAUHALMOHHBIX COEMHEHUH.

3.5 Crabunu3anus COCTOSHUIN OKUCTICHHS.

CraOunu3anus COCTOSIHUN OKUCIIEHUS TP KOOPMHALIUH, PACTBOPBI: PELLICHHUE NPSIMOH 3aJauu
CTaOMIIBHOCTH, TBEPAOE COCTOSHUE: PEHIeHHWE OOpaTHOM 3ajauu CTaOMIBHOCTH, crenuduka
«OKHUCIIUTEIIbHO-BOCCTAHOBUTEJIBHOW YCTOWYMBOCTHY, KIACCU(PHUKALMS OKUCIUTEIBbHBIX COCTOSIHUH,
BIMSIHUE IPUPOJbI LIEHTPAIBHOTO HMOHA, BIMSHHUE NPUPOJABI JIMTAHJOB, COOTHOIIEHUS CBOMCTB
LEHTPAJILHOTO aToMa M JIMTaHJOB, CTAOWJIM3alMsg COCTOSHUI OKHCICHHUSA KPUCTAUTMYECKOU
pELIETKOM;

3.6 KoMmIiekcsl cMemmanHoN BaJIeHTHOCTH.

[Tpobnema cMemaHHON BaJIGHTHOCTH, KJIACCH(PHUKAINUA CMEIIAHHOBAJICHTHBIX CHCTEM, OKpacKa
U DBJIEKTPOHHAs CIIEKTPOCKOIMS CMEIIaHHO-BAJIEHTHBIX COEJUHEHUH, KJIACCHMYECKOE OIMCaHMUE,
MOJICNIN  «ABYX-YETHIPEX COCTOSHUI», O BpEeMEHaXx HAONMIOJCHUS M TepeHoca JJIEKTPOHA,
CMELIAaHHOBAJIEHTHBIE KPUCTAJUINYECKHE COEAMHEHUS, BOJIHBI 3apsIOBOM IJIOTHOCTH, 3(PQEKT
TUCTIPOTIOPIIMOHMUPOBAHHUS JIEKTPOHHON TUIOTHOCTH B PAaCTBOPAX.

Pazgen 4. CoBpeMeHHbIe KOOPAHHALIMOHHBIE COeIMHEHHUSI.

4.1 JlnzaitH KOOpAMHALMOHHBIX COeIMHEHUN

Tunbl xuMHuyeckoro au3aiiHa, MOJIEKYJIIPHOE MOJEIUpPOBaHME, MOJIEKYISPHBIA AW3aiH
KOOP/AMHAIIMOHHBIX COCJUHEHUH C OPraHWYEeCKUMH JIMTaHJAMH, MOJEKYISIpHBIE «OHOIHOTEKMY,
CYIPaMOJIEKYJISIpHbIE M KOOPJMHALMOHHBIE  COEAMHEHMs, OT  MOJIEKYJSPHOIO K
KPUCTAUIOXUMHUECKOMY JTM3aiiHy, TPUHIMIIBI CaMOCOOPKM W CaMOOpTaHW3allMH, JAH3aiH
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOIHUKOB, TU3aiH EPOBCKUTONOLO0HBIX CHCTEM, U3aliH JPYrux
TBEPIBIX COCAUHEHUM.

4.2 OU3UKO-XUMHUECKUE METO/IbI MCCIICIOBAHMUS

Teopernueckue npoOIeMbl, IKCIIEPUMEHTAIIbHBIE MPOOJIEMBbl, POOIEMBbl UIEHTU(DUKALNN U
aHalu3a, YCTAaHOBJEHHWE XMMHMYECKOH HHAMBHUIYaIbHOCTH  KOMIUIEKCOB, METOIMYECKHUE
OCOOCHHOCTH HCCJIEIOBAaHUSl PACTBOPHBIX CUCTEM, METOJMYECKHE OCOOEHHOCTH HCCIIEIOBaHUS
TBEPJBIX KOMIIJIEKCOB, METObl OINpPENENICHUs COCTOSIHMM OKHCJIEHUS LEHTPAJIbHOTO MHOHA,
XUMHAYECKHE METO/bI, (PU3MUecKre METO bl HICHTH(PHUKAINN COCTOSHUI OKUCIICHHSL.

4.3 HarpaBnieHusI 1 OCOOCHHOCTH TPUMEHEHHS KOOPIMHAIIMOHHBIX COSIMHEHUH

KC nmns ¢oToHHMKH, CO3MaHUS HOBBIX MAaTEpUANOB, MEIUIIMHCKHX NMPUMEHEHHH, KaTalln3a,
OMOHEOpPraHWMYeCKOW XHWMHUHM, KpacUTeIM W HUTMEHTHI, THAPOMETAJUIypruss U JApyrue
TexHonorndeckue obnactu. [logbop m MommduKanus OpPraHUYECKUX JIMTAHIIOB, MaKpPOIMKIIEI,
peuenTtopsl, nophupuHsl, ¢pranonnaduHsl U T.4. Kucnopoa-, a3ot-, pochop- u cepycoaepxarime
JUTaHabl. bin3kue K MpruMeHEeHHIO KOOPAWHAIIMOHHBIE COSAMHEHUS ¢ OPTraHWNYECKUMH JIUTaH/IaMU.
Kommuiekcnt pyrenus (11). O630p u30paHHBIX HAYYHBIX MyOIUKALUIA 32 TOCIIEAHUE 5 JIeT.

4. O0beM yueOHOH TUCIUIJIMHBI

O0beM JUCHUILTHHBI
Bup yueOHoit padoTbl Axan. | Acip.

3E

q, q,

OO0masi TPy10€eMKOCTh THCHUTITAHBI 3 108 81
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHSITHS: 1,8 64 48,6
Jlexnun 0,9 32 24,3
[TpakTnueckue 3austus (I13) 0,9 32 24,3
JIaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padora 1,2 44 33
KonTakTHas camocTrositensHas paboTa 0,4 0,3
CaMocTosiTeTbHOE H3yUEHUE Pa3JIeIOB JUCIUILTAHBI 1.2 43,6 327
Bua uTOroBOro KOHTpOJIA: 3a4€T C OLlEHKOM
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AHHOTanus padoyeil MporpaMMbl IUCHUTIIAHbBI
«MarepuaJibl 1JI TEXHOJOTHA SHEPreTHKIY

1. Heap AucHUMIMHBI — 000011I€HNE, 3aKPEIUICHHE U COBEPIICHCTBOBAHUE 3HAHUI, YMEHU U
BIIQJICHUI, 00ECTICUNBAOIINX CIIOCOOHOCTh M TOTOBHOCTh OaKaliaBpa B MOJTHOW Mepe
OCYILIECTBIISATH HAYYHO-UCCIIEIOBATENBCKYIO Pa0OTY B 00J1aCTH CO3AaHUSI MAaTEPHUATIOB JIJIS
MIPUJIOKEHUH B c(hepe SHEPreTHKH.

2. B pe3yabTare H3yyeHusi TUCHHUILIMHBI 00y4alOMMIACA 10 MporpaMmMe 0aKkajaBpuara
JTOJIKEH:

Obaadoame CIeNYIOMUMA KOMIETCHIIMSIMEA U UHAUKATOPAMH UX JTOCTHKCHU:

OIIK-1.1,0I1K-3.1, OIIK-3.2.

Buame.

— (puznyeckyro CyTh MIPOIIECCOB MOIYUYEHUS, TIepeaadn U peoOpa3oBaHMs SHEPTUH;

— TPUHIMIBI JEHCTBUS, KOHCTPYKIMHU, OOJACTHM TPUMEHEHUS ¥ MOTCHIHAIbHBIC
BO3MO>KHOCTH CHUCTEM SHEProodecreueHus

Ymems:

— HaxOJIUTh HECTAHIAPTHBIC PEIICHUS TPO()ECCHOHATILHBIX 3a/1a4

Braoemy:

— COBPEMEHHBIMH METOAAMHU M CPEIICTBAMH HCCIIEIOBAaHUS, MPOCKTUPOBAHHUS CHUCTEM
IHEProoOecIeueHUs

3. KpaTkoe coaep:xanue A1 CUHNTUHBI

Pazgen 1. Tunsl cucTeM XpaHeHHUs M 3alIaCaHUS YHEPT UM

1.1. O630p pa3nUUHBIX CUCTEM 3allacaHusl FHEPTUU

1.2. Knaccudukaius HCTOYHUKOB YHEPTUN

1.3. CoBpeMeHHBIE CUCTEMBI YHEPTO00ECTICUCHHUS

Paznen 2. ToniuBHBIE 3JIEMEHTHI

2.1. O0mwmit mpuHIMNI pabOTHI TOTUTMBHBIX YJIEMEHTOB

2.2. Knaccu¢ukanus TOIUIMBHBIX 3JIEMEHTOB

2.3. Marepwuaisl KaToJa v aHoJa

Pa3nea 3. Akkymyasitopsi-|

3.1. CpaBHeHHE IEPBUYHBIX U ITEPe3apsHKaeMbIX XUMHUECKUX HCTOUHUKOB TOKA

3.2. Hukenb-kagMueBbIe aKKyMYJISTOPHI

3.3. [IpuMepb! NPOMBIIUIEHHBIX TPUMEHEHHH

Pazgen 4. JInTuii-noHHbIE AKKYMYJISITOPBI

4.1. Cdepsl mpUMEHEHHUH U OCHOBHBIE OIpaHUYCHHUS

4.2. Crioco0bl MOJTy4yeHHs MaTepHaIoB Ha OCHOBE CJIOUCTBIX OKCHIOB IIEPEXOTHBIX METAIJIOB

4.3, MeTtonas! UcCIIEAOBAHUSA COSINHEHUN

Paspnea S. IlocT-JIMA: HaTpuii- Kaauii-HOHHbIE, TBEPAOTEIbHbIE AKKYMYJISATOPHI

5.1. OcobeHHOCTH TBEPAOTEIBHBIX aKKYMYJISATOPOB
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4. O0bemM yueOHOH TUCIUIIJIMHBI

O0BLeM TUCHHUILTNHEI
Buj yueOHoii padoThl Axax | Acip.
3E
q, q,

OO01ast TPy10€eMKOCTb TMCIUILIAHBI 3 108 81
KonrakTHasi padoTa — ayiuTOpPHbIE 3aHATHS: 1,8 64 48,6
Jlexun 0,9 32 24,3
[Tpaktuyeckue 3ansatus (I13) 0,9 32 24,3
JIaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padora 1,2 44 33
KonTaktHas camocrositensHas pabota 0,4 0,3
CamocTosTenbHOE U3yYeHHE PA3/IeIIOB TUCIUILTAHBI 12 43,6 32,7
Bua uToroBoro KOHTpOJIA: 3a4€T ¢ oIl.

AHHOTanuUs padoyeii MPOrpaMMbl IUCIUTIIAHbBI
«Duznyeckass XUMHUsI»

1. Heap AMCHUIIMHBI — TIOKa3aTh pPOJb (U3NYECKOM XUMHUU KaK TEOPETUYECKOTO
¢dbyHIaMeHTa COBPEMEHHOW XMMHH, HAYYUTh OCHOBAM XHUMHUYECKOW TEPMOJWHAMHKH, TEOPUH
pacTBOpoB U (Ha30BBIX M XMMHUYECKUX PABHOBECHUN, OCHOBAM XHMHUYECKOW KWHETHKU U KaTallu3a,
QJICKTPOXHUMHHU, JaTh NPCACTABJICHUA O MCXaHU3MAX XUMHUUYCCKUX peaKuHﬁ.

2. B pe3yabTarte u3yueHus JUCHHUILINHBI 00yUyalomuiics o nmporpamMmme 0akajiaBpuara
HOJIKEH:

Obaaoams cleayomUMy KOMIETSHIIMSIMEI U UHIUKATOPAMHU UX JOCTUKCHUIA:
OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-2.4, YK-6.1, YK-8.3.

3nameo:

— OCHOBHBIC 3aKOHBI U 3aKOHOMCPHOCTH, ONPCACIAIOIINC HAIPAaBJICHUC U PE3YJIbTAT
IMPOTCKAHUS IMTPOUECCOB B TOMOI'CHHBIX U I'€TCPOIrCHHBIX CUCTEMAX

— coCcOOBI aHATUTUYECKOTO OITUCAHMS CBONCTB (I)I/I3I/IKO'XI/IMI/I‘16CKI/IX CUCTEM

Ymems:
— (OpMyTUpPOBATh M peliaTh KOHKPETHBIEC 337a4d Ha OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEH,
OCBOGHHBIX B Kypce (H3HYECKOil XMMUU;
— MOJTy4aTh (PU3UKO-XUMHUICCKUE TaHHbIC,
— TMPOBOJIUTH UX MaTeMaTH4ecKyro 00paboTKy,
— 000011aTh OTYYEHHBIE PE3YIbTAThI

Bnaoemo:
— MPOCTEHIIUMHU PacUETHBIMU METOJAMH PEIIeHUs (PU3NKO-XMMHUECKHX 3a/1a4;
— HaBBIKAMH MOUCKA (U3UKO-XMMHUYECKUX NAaHHBIX B OTKPBITHIX HUCTOYHUKA (B TOM 4HCIE, B
MH(OPMAIMOHHBIX 0a3ax JaHHBIX) U MPUMEHEHUEM WX IMPH PEIICHUH MPAKTHYECKUX XUMHUYECKUX
3a7ad4.

- KOHULEMUUSAMH ISl TIpeJICKa3aHusl U OOBSICHEHUS PE3YyJIbTaTOB CYIPaMOJIEKYISIPHBIX
peakuuii

3. Kparkoe coaepxxanue AU CUHNIUHBI
Pa3nea 1. Beenenne B pusnveckyro xuMmu0. OCHOBHBIE 3aKOHBI M IIOCTYJIATHI (PU3HYeCKOM
xumun. MareMaTu4eckuil anmnapar.
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1.1 Ilpeamer 1 METOJ TEPMOIUHAMUKH.

1.2 YpaBHEHUS COCTOSIHHS UACATBHBIX H PEabHBIX T'a30B.

1.3 TlepBblii 3aKOH TEPMOJUHAMUKH.

1.4 TennoTel pa3IMUHBIX IPOLIECCOB.

1.5 Tepmoxumus. TennoTel XuMHUECKUX peakuuid. TepMoxumMuueckre ypaBHEHUS.

1.6 Bropoii 3aK0H TEpMOJIMHAMUKH, €70 pa3InyHble POPMYTUPOBKU U UX B3AUMOCBS3b.

1.7 TenunoBas reopema Hepucra. [Toctynat Ilnanka u o6macts ero npuMeHumoctr. CBoiicTBa
TeJ BOIM3H a0COIIOTHOrO HyIsl. AGCOIIOTHBIE 3HAUSHUSI SHTPOIIUH. Y C10BUS ()a30BOr0 paBHOBECHS.

1.8 MaremaTnueckuii anmnapaTt TepMOJANHAMUKH.

Paznen 2. [lpuiioskeHusi XuMmu4eckoil TepmoanHaMuKku. PacTBopbl. @a3oBbie 1 XMMHUYECKHE
paBHOBeCHS.

2.1 Knaccuduxanus pactBopoB. CriocoObl BEIpakeHHUS COCTaBa pacTBOPA.
2.2 OyHKIUU cMeUIeHus. TepMOIMHAMIYECKUE MOJIEITH PAaCTBOPOB.
2.3 DHepruu KpUCTAIUIMIECKON PEIIETKH U COTIbBATallii HOHOB. PacTBOPHI IIEKTPOIIUTOB.
2.4 TpexKOMIIOHEHTHBIE CHCTEMBI.
2.5 OKHCINTEIBHO-BOCCTAHOBUTEILHEIE pC€aKkuuu B raJiIbBAHMYCCKOM DJICMCHTC.
Paznea 3. ®opmanbHas xumMuueckasi kuHeruka. Karaams.

3.1 OcHOBHBIE TOHATHUS U METOABI (POPMATLHON KHHETHUKH.
3.2 Tlocrymarel ¢GopmanbHONH KHHETHKH. KMHETHYecKkuil 3aKOH JIEHCTBYIOIIMX Macc,
MIPUHLIMIT HE3aBUCUMOCTH peaKLUi, IPUHIUI I€TaIbHOI'O PABHOBECHUS.

3.3 Cnoxuele peakuuu. OOpaTUMbIe peakIMy IepBOro NOopsiiKa.

3.4 OcHOBHbIE IOHATHUS U IPUMEHEHUS KaTallu3a, ONpeAeIeHNs U KilacCU(pUKaLHU.

3.5 KucnotHo-0CHOBHOM KaTanus.

3.6 T'ereporeHHsIil KaTanus.

3.7 IIpyHUIMIIBI TEOMETPUYECKOTO U SHEPTeTUYECKOI'O COOTBETCTBHSI.

4.00beM yueOHO# 11 CUMNIMHBI

O0beM JMCHHUIIIMHBI
Buj yueOHoit padoThl Axan, | Acip.
3E
u. u.

OO01mast Tpy10eMKOCTb THCHHMIIIHHBI 6 216 162
KonrakTHas padoTra — ayIuTOPHBbIE 3AHATHS: 3,6 128 97,2
Jlexuun 1,8 64 48,6
[Tpaktuueckue 3anstus (I13) 1,8 64 48,6
JlaGoparopusbie padoTsl (JIP) - - -
CamocTosiTe1bHAs1 padoTa 1,4 52 37,8
KonrtaktHas camocrositenbHast pabora - -
CaMoCTOsATENBHOE U3YUEHUE PA3JIEN0B JUCIIUILINHEI 14 52 37,8
Bua kourpous:
JK3aMeH 1 36 27
KonrtaktHas paboTa — mpoMeKyTouHasi aTTeCTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeil MporpaMMbl IUCIUTIIAHbBI
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«KBaHTOBast XuMMs»

1. Heap aucuumiInHbl — cOPMHUPOBATH MPAKTUYECKHE HABBIKKM pPaOOTHI OymyIux
CHEIMAIMCTOB KaKk B o0jacTu (hyHIaMEHTAIbHBIX, TaK M MPHUKIAIHBIX UCCICAOBAHUNA CTPOCHUS,
(U3UKO-XMMHUYECKUX CBONCTB U CIEKTPAIbHBIX XapaKTEPUCTUK MOJIEKYN, MOJCKYISIPHBIX
KOMIUICKCOB U MaTEPUAJIOB.

2. B pe3yabTare H3yuyeHUs1 JMCHUILIHHBI 00yYaKOIIUiicsl M0 MporpaMMe 6akajaBpuara
JMOJIKEH:

Obaadoame CIeqyOIMAMA KOMIIETESHIIMSMHI U HHIUKATOPaMHU UX TOCTHIKEHUIM:

OIIK-4.1, OIIK-4.2, OIIK-4.3

3uamo:

- OCHOBHBIE MIOHSITUS TEOPUHU CTPOEHHUS MOJIEKYJI U MOCTYJIaThl KBAHTOBOW XUMUU;

- pasiMyHble TMOJAXOJbl K ONHCAHUID XUMHUYECKOM CBSI3M M MEXKMOJIEKYISIPHOTO
B3aHMMOJCHCTBUS;

- B3aMMOCBA3b MEXIY IPOCTPAHCTBEHHBIM U JJIEKTPOHHBIM CTPOCHUEM MOJIEKYJ C UX
CIIEKTPaJIbHBIMU XapaKTEPUCTUKAMU;

- COBPEMEHHBIE METO/Ibl MOJIEKYJIIPHOW CIIEKTPOCKOINU U TPAHMIIBI UX TPUMEHUMOCTH;

- BO3MOKHOCTH COBPEMEHHBIX KBAHTOBO-XMUMHYECKUX U CIIEKTPAIBHBIX METOJOB U 00JIacTH
WX PUMEHHUMOCTH

Ymemn:

- TMPUMEHSThH MOJTYYECHHbIE TEOPETUYECKUE 3HAHUS IPU UHTEPIIPETAIIMH PACUETHBIX
AJIEKTPOHHBIX M CIIEKTPAIBHBIX XapAKTEPUCTUK MHOTOATOMHBIX MOJICKYJ;

- YCTaHABJIMBATH B3aMMOCBSI3b MKy FJICKTPOHHOU CTPYKTYPOH U (PU3HKO-XUMHUSCKUMU
CBOMCTBAMU MOJICKYJI U KX KOMILJIEKCOB

Bnaoemsy:

- JJIEMEHTApHBIMM HaBBIKAMH pabOThIl C COBPEMEHHBIMH KBAaHTOBO-XHMHYECKHUMH
mporpaMMaMi  JIUIE  WHTEPIPETAMH  JJCKTPOHHBIX M KOJICOATEIBHBIX CIICKTPOB MOJIEKYII,
MOJIEKYJISIPHBIX KOMIUIEKCOB U MaTepHaJIOB

3. Kparkoe cogep:xxanue AU CHHITUHBI

BBeaenue. BzauMoaencTBue 3JIEKTPOMAarHUTHOTO U3JTYYEHUS ¢ MOJIEKYJIaMHU
Paspnen 1. Teopust MO u MoJieKyaIsipHasi CHEKTPOCKONUSA

1.1. [lopsiiok cBSAI3U U MYIBTUILIETHOCTb.

1.2. CiekTpoCKOMNus MOJEKYII.

1.3. Cxema CrIeKTpabHOTO AKCTIEPUMEHTA.

Paznen 2. MeToabl pacyeTa KoJedaTeIbHbIX CIIEKTPOB

2.1. NadpakpacHble CIEKTPHI MOJIEKYJT

2.2. 'apmoHUYecKoe MpUOIMKEHHUE.

2.3. Metoapbl pacuera «konebarenbHoro ypasHenus Llpeaunrepa

2.4. Metonpbl pacuera UK criekTpoB MosIeKy

2.5. CrIeKTpOCKOMHS MEKMOJIEKYIISIPHBIX B3aMOICHCTBHIHA

Paznen 3. MeToabl pacyera 3/1eKTPOHHBIX CIIEKTPOB

3.1. DneKTpOHHBIE CIEKTPHI MHOTOATOMHBIX MOJIEKYJI.

3.2. DIeKTpOoHHAs KOPPEIAIIHS.

3.3. PacueTsl CIEKTPOB MOTJIOMIEHUS U JIIOMUHECIIEHIIUH MHOTOATOMHBIX MOJICKYJI.
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4. O0beM yueOHO# JUCIHIJIMHBI

Bun yuebHo# paboThI 3E Alflaﬂ' AflTp'

OO01mmas TpyA0eMKOCTh TUCITUTUTHHBI 3 108 81
KonTakTHasi pabora — ayiMuTOPHBbIE 18 64 48.6
3aHSITHS:
Jlexun 0,9 32 24,3
[Ipaktrueckue 3anstus (113) 0,9 32 24,3
JlaGopaTophsbie paboTsl (JIP) - - -
CamocrosiTesibHas padoTa 1.2 44 33
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
CamocTosTenbHOE U3yUeHHE Pa3/IeioB 1,2 436 | 327
JTUCIUTUTAHBI

3auém c
Buja uTOroBOro KOHTPOJIS: .

OUEHKOIL

AHHOTaNUs padoyeil MPorpaMMbl IUCIUTIIAHBI
«IJIEKTPOXMMHUYECKOE MATEPHAJIOBEIEHH €

1. Heab THCHUIIMHBI — CPOPMHUPOBATH Y YUAIIMXCS IETIOCTHOE MPEIICTABICHHE O IPUPOJIC
ANMEKTPOXUMHUYECKUX MTPOILIECCOB C YIACTHEM TBEPJIBIX BEIICCTB.

2. B pe3yabTarte n3yueHus JUCUHUILIMHBI 00y4aIOLIHIicCs MO0 MporpaMmMe 6akajaBpuaTa
JOJIZKEH

Obaadame CIIENYIOMAMA KOMIETCHIIMSIMEA U UHAUKATOPAMH UX JIOCTHKCHU:

OIIK-1.1 OIIK-2.1, OIIK-2.2, OIIK-3.1.

3uame.

- COBPEMEHHBIE MPEJICTABICHHS O CTPOCHUH 3apsSKEHHBIX T'PAHUI] METAJI-pPacTBOp U
MOJIYTIPOBOTHUK-PACTBOP;

- COBPEMEHHBIE IPEACTABICHUS KUHETHKE SJICKTPOXHUMHUECKUX PEAKIUN ¢ ydacTHEM
TBEP/IbIX BEUIECTB

Ymemn:
- BBIOpaTh aJCKBATHBIA METOJ UCCIEAOBAHUS M PACCUUTATh XapaKTEPHBIC MapaMeTphl
BJIEKTPOXUMHUYECKUX PEAKIUN
Bnaoemsy:

- COBPEMEHHBIMH 3KCIIEPUMEHTAJIBHBIMU M pacueTHBIMM METOJaMM B  00JacTu
JIEKTPOXMMUYECKOTO MaTepHUaIOBEACHUS

3. Kparkoe cogep:xxanue AU CUHIITUHBI

Pazgen 1. Ctpoenue 3apsiakeHHBIX MeK(PA3HBIX IPAHUIL

1.1. DeKTPOXUMHYECKHE CUCTEMBI.

1.2. Cxayku moTeHIaIa Ha MeX(pa3HbIX TPaHUIIaX.

1.3. OcHOBHBIE MO/I€TIbHBIE IPECTABICHNUS O CTPOCHUH JIBOMHOTO IEKTPHUECKOTO CIIOSI.

1.4. Ancopbuus ¢ mepeHocoMm 3apsijia.

Paspnen 2. OcCHOBBI MacCONEPEHOCA B JIEKTPOXMMHYECKUX CHCTEMAaX

2.1. CymMapHBIi IOTOK U €T0 COCTABIISIONIHE.

2.2. BonpramnepoMeTpusi 00paTUMBIX 3JEKTPOXUMHUYECKUX CHCTEM.

2.3. Hecranmmonapras tuy3ust B 271€KTPOXUMHUYECKIX CHCTEMAX.

2.4. OcoOGeHHOCTH MaccorepeHoca B TBEp 10 asze.

Pazgen 3. OcCHOBBI 3JEKTPOXMMHMYECKOH KHHETHMKH W MeETOAbl MCCJIEeA0BAHMSA
3J1eKTPOXMMHYECKHX peaKui

3.1. KuneTnka aeMeHTapHOTO aKkTa MepeHoca dIeKTpoHa.
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3.2. KuneTtuka CIoHBIX JIEKTPOXUMUYECKUX PEaKIIHA.

3.3. DIeKTpoXuMHUIecKasi KOppo3us U 3alIUTa OT KOPPO3HUH.
Pa3znes 4. OCHOBBI JIEKTPOXMMUYECKUX HAHOTEXHOJIOTH I
4.1. IIpouecchl U METO/BI B AIEKTPOXUMHUYECKUX TEXHOJIOTUSX.
4.2. DnexTpoKaTanus.

4.3. JIuTUi-MOHHBIN U JINTHH-KUCIOPOAHBIA UCTOYHUKHU TOKA.

4. O0beM yueOHO# JUCIHIJIMHBI

O0BbeM THCHHILINHBI
Bup yueOHoii paboThl Axax. | Acip.
3E
q, q,

OO01ast TPy10€eMKOCTb M CIUILIAHBI 6 216 162
KonrTakTHast padoTa — ayiuTOpPHbIE 3aHATHS: 3,6 128 97,2
Jlexnun 1,8 64 48,6
[Tpaktuyeckue 3ansatus (I13) 1,8 64 48,6
JlaGopaTophsbie padoTsl (JIP) - - -
CamocTrosiTeqbHasi padora 1,4 52 37,8
KoHTtakTHas camocTosTenbHas pabora - -

1.4
CaMocTosTenbHOE H3yYEHUE Pa3/IeIOB JUCIUILTAHBI 52 37,8
Buja koHTpOJS:
Ix3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTouHasi aTTecTalus 0,4 0,3
[ToaroroBka K 3K3aMeHY. 1 35,6 26.7
Buja nToroBoro KOHTpoOJIs: IK3aMeH

AHHOTaNUs padoyeil MporpaMMbl IMCUUILTHHBI
«be3onmacHOCTD KHU3HEAEATEILHOCTH»

1. Heap AucuMmIMHBI- GopMupoBaHUE MPO(eCcCCHOHATBHON KYIbTYPhl 0€30MaCHOCTH,
MOJ KOTOPOM TOHUMAeTCss TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH HCIIONB30BAaTh B
npodeccnoHaNIbHOM NesTeNbHOCTH TPHUOOPETEHHYIO COBOKYITHOCTh 3HAHHUM, YMEHUI U HABBIKOB
st obecniedeHus O6e3omacHOCTH B cepe MpoPecCHOHAIBHONU JeSTENBHOCTH, XapakTepa

MBIILIEHHUS M ILEHHOCTHBIX OpHUEHTAIIH, TPH KOTOPBIX BOMPOCHI
0€30IMaCHOCTHPACCMATPUBAIOTCS B KAYECTBE IIPUOPUTETA.
2. B pe3yabTrare uU3y4YeHHsl JUCHUIUIMHBI  oOydyamouuiics mo
nporpaMmmedaxkajaBpuara J0JKeH:
Obnadams CIENYyIOUUMA KOMIETEHIIUAMU U UHIUKATOPAMH UX JOCTHKEHUMN:

YK-8.1, YK-8.2, YK-8.3, YK-8.4, YK-8.5, YK-8.6, YK-8.7, YK-8.8

3name:
-- OCHOBHBIC TEXHOC(EPHBIC OITACHOCTH, X CBOMCTBA U XapaKTCPUCTHKH;

-- XapakTep BO3JIEHCTBUS BPEIHBIX U OMACHBIX (DAaKTOPOB Ha YEIOBEKA M MPUPOTHYIO
Cpeny, METO/Ibl 3aIIUThI OT HUX IMPUMEHHUTENBHO K cepe CBOeH npodeccuoHanbHON
JEeATEIbHOCTH;

Ymems:
-- WACHTU(UIIUPOBATH OCHOBHBIE OMACHOCTU CPEJIbl OOUTAHUS YEIOBEKa,;

-- OIICHUBATh PUCK UX peaTu3allii, BEIOUPATh METO/IbI 3aIUTHI OT OMACHOCTEH
MIPUMEHUTEHHO K chepe cBoeH mpodecCuoHaIbHOM NeITeTbHOCTH U CIIOCOOBI 00ECTICUeHHS
KOM(DOPTHBIX YCIIOBUH )KU3HEACATEITLHOCTH;

Braoemeo:
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-- 3dKOHOJATCJIbHBIMH U IPABOBBIMU dKTAMU B 06HaCTI/I 6630HaCHOCTI/I " OXpPaHbI
OKpYJKaloIen cpeibl, TpeOOBaHUSIMU K 0€301TaCHOCTH TEXHHUECKUX PErJIaMEHTOB B cepe
npodeccroHaALHOM IeATETHPHOCTH;

-- CII0C00AaMU U TEXHOJIOTHSIMHU 3alllUThI B ‘Ipe3BLI'—IaI>iHBIX CUTyalluAdX,
--[IOHATUIHO-TEPMHHOJIOTUYECKUM aIapaToM B 00JacTu 6€30MacHOCTH;

-- HaBBIKAMU PallMOHAIHM3AIMU TPOPECCHOHAIBHOM JCSATEIFHOCTH C LIENIBI0
o0ecre4eHns10e30MacHOCTH | 3aIIUThI OKPYXKAIOIIEH Cpe/Ibl.

3. Kpartkoe coaep:kaHue U CHUIINHBI

1. BBenenue B OezonacHocTb. OCHOBHBIE NMOHATUS U ONpejesieHus. bezomnacHocTs U
YCTOWYUBOE PA3BUTHE.

2. YenoBek u TexHocepa. CrTpykTypa TexHOC(hEpbl M €€ OCHOBHBIX
KOMIOHEHTOB.COBpPEMEHHOE COCTOSIHNE TEXHOC(EPhl M TEXHOCPEpHOH 6e30I1aCHOCTH.

3. Unentudukanus 1 Bo3aeicTBHE Ha Y€I0BEKa BPEIHBIX U OMACHBIX (PAKTOPOB Cpebl
oOHuTaHUSI.

Knaccudukanuss HeratuBHbIX (DaKTOPOB cpeibl OOUTAHUS 4YelloBeKa. XHMHUYECKHE
HeraTuBHbIE (AKTOpbI (BpelHbIE BeIleCTBa). MexaHMYeCKHMe W aKyCTHYecKue KojeOaHUs,
BUOpauMss U IIyM. DJEKTPOMArHUTHBbIE W3IydyeHUss U nois. MoHusupyromue wu3inydeHue.
Onexrpudeckuit Tok. OnacHble MexaHuueckue GaxkTopsl. [Iporeccsl ropeHus U moxapoB3pbIBO-
OIIaCHbIE CBOMCTBA BEILIECTB U MaTepuasioB. CTaTHUECKOE 3JIEKTPUUECTBO.

4. 3ammTa 4enmoBeKa M Cpebl OOMTAHUS OT BPEAHBIX M ONACHBIX (DAKTOPOB MPUPOIHOTO,
AHTPOIIOT€HHOI'0 U TEXHOT€HHOT'O MPOUCXO0KICHUSI.

OcCHOBHbIE TIPUHLHUIIBI 3AIIUTHL. 3allUTa OT XUMMHUYECKUX M OMOJIOTMYECKUX HETaTUBHBIX
(dakTopoB. 3amuTa OT SHEPreTUYECKHX BO3JIEHCTBUN U ¢usnueckux mnoiueil. ObecneueHue
0€30MaCHOCTH  CHCTeM, pa0OTaIOMIMX IO/ JaBJCHHWEM. be30macHOCTh AKCIUTyaTalliH
TpyOONPOBOIOB B XMMHUECKOH MPOMBIIINIEHHOCTU. be3onacHas skcmtyatanus KOMIPECCOPOB.
AHanu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U MPUPOIHBIX PHUCKOB.

5. Obecnieuenne KOMGOPTHBIX YCIOBUN JJIS )KU3HU U IEATEIHHOCTH uyenoBeka. [lonsaTue
KOMQOPTHBIX WM ONTUMAIBHBIX YCIOBUM. MUKpOKIUMAT nomMenieHuid. OCBeIeHue U CBETOBast
cpela B MOMEIIECHUH.

6. INcuxodu3nonorndaeckue U IProHOMHIECKHAE OCHOBBI 0€30TaCHOCTH.

[lcuxuueckue mporecchl, CBOMCTBA U COCTOSIHUS, BIMSIONIME HA O€30MacHOCTh. Buisl u
YCIOBUS TPYAOBOM €ATEIbHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblYyaiiHble CUTYallUU U METOBI 3aIIUTHI B YCIOBHSIX UX peaTU3aIiH.
O6mue ceenenus o YC. [1oxxap u B3pbIB. ABapuu Ha XUMUYECKH ONACHBIX OOBEKTaX.

Paguanuonnsle  aBapuu. [IpuOopbl pagMallMOHHOM, XHMMHYECKOH pa3BeikH U
JO3UMETPUYECKOTO KOHTpOJs. YUpe3BblualiHble CHUTyallUM BOEHHOI'O BpEMEHH. 3aliuTa
HaceJleHWs B Ype3BbIYAMHBIX CHTyallUsX. YCTOHUMBOCTH (YHKIMOHUPOBAHUS OOBEKTOB
SKOHOMMKH B UYPE3BbIUANHBIX CUTYaIUIX.

8. YmparieHnue 6€30MaCHOCTHIO KHU3HEIEATEITLHOCTH.

3aKoHOJATeNIbHBIE M HOPMATHUBHBIC IPABOBHIC OCHOBBI YIIPABJICHHS OC30MaCHOCTHIO
KHU3HEJCATSILHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBiieHHUs Oe3omacHOCThI0. (CTpaxoBaHUE
puckoB. ['ocymapcTBeHHOE yIpaBiieHHe 0e301MacHOCTHIO.
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4. O0beM yueOHOW TN CUMIIJINHbI

B B B
Bubt yuebnoi JaueTHBIX | actpo
paboTHI M. H.
COMHMIAX | oo qacax
OO0umas TPyA0€MKOCTh M CHUIIIMHBI 10 Y4e0HOMY 3 108 81
MJIaHy
KonTakTHasi padora — ayAMTOPHbIE 3aHATHS: 1,33 64 48
Jlexuuu (JIek) 0,89 32 24
Jlaboparopusie 3anstus (J1ao) 0,89 32 24
CamocrositesibHast padora (CP): 1,67 44 33
KoHrtakTHas camocrositepHas padboTa 0,2 0,15
CaMOCTOsTEIbHOE H3yUCHHUE Pa3/ICIIOB IUCIIUTLIHHBI ) 60 45

AHHOTaNus padoyeii NporpaMMbl IUCUUILIUHBI
«XumMHYecKue npoodJjeMbl OKpY:Kalouieil cpeabh»

1. lesb AUCHUIUIMHBI - CHOPMHUPOBATH Y CTYJIEHTOB MPEACTABICHUE O COBPEMEHHBIX
AKOJIOTHUYECKUX MpodIemMax, 0 GU3NKO-XUMUIECKHUX MPOIeccax, MPOTEKAIOIINX B Pa3IMYHBIX
KOMIIOHEHTax Opr‘)KZlIOHICfI CpCAbl U O CTCIICHU aHTPOIIOTCHHOI'O BOBHGﬁCTBHﬂ Ha 3TH MPOUECCCHI;
BBIPA0OTATh y CTY/IEHTOB HABBIKK CUCTEMHOTO MO/IX0/1a K U3YUYCHHUIO U PEIICHUIO SKOJIOTHYECKUX
HpO6JI€M, BO3HHUKIIHUX B PE3YJIbTATC HpOMLIHIJICHHO-XOBﬂﬁCTBCHHOﬁ JACATCIBbHOCTH YE€JIOBCKA,
Pa3BUTH MBIIIJICHHE, TO3BOJIAIOIIEE IPABUIBLHO OLIEHUBATH JIOKAIbHBIC M OTAaJICHHBIC TTOCIEACTBUS
MIPUHUMAEMBIX PEIICHUN I OKPYKAIOIIEH Cpeibl M YeTIOBEKa.

2.B pe3yabTaTe M3y4eHUus1 AMCHMILUINHBI 00y4al0IMiics 0 MporpamMMe 0axkajaBpuara
HOJIKEH:

Obnadams CIENyOUUMA KOMIETEHIIUAMU U UHIUKATOPAMH UX JOCTHKEHUMN:
VK-8.1, VK-8.2, YK-8.3, YK-8.4, YK-8.5, OIIK-1.1

3nams:

— OCHOBHBIE 3aKOHBI 0011I€H SKOJIOTUH;

— 3aKOHOMEPHOCTH CTPOEHUS M PYHKIIMOHUPOBAHUU OHOChEpPHI;
COBPEMEHHBIE IKOJIOTUYECKUE MTPOOIIEMBI;

—  OCHOBBI PAILIMOHAILHOT'O TPUPOOTIOIb30BAHHUS;

— OCHOBHBI€ NPUHIIHUIIBI 3ALIUTHI MPUPOJIHOMN CPENibl OT AaHTPONOTEHHBIX BO3/IEUCTBUIA;
CTPOEHHE OCHOBHBIX Teocep 3emMsii U OCHOBHBIE (HHU3UKO-XUMHUYECKHE MPOIECCHI,
MPOTEKAIOIINE B HUX;

— OCHOBHBIC TTOHSTHUS U MPUHIIUITHI KOHIETIIIUA YCTOMYHUBOTO PA3BUTHS;

— OCHOBHBIE CBEJIEHUS O TNI00aIbHON MpodiieMaTuKe, IPUPOIHBIX Pecypcax, MiIaHeTapHBIX
rpaHuIlax, aHTPOIIOT€HHOM BO3ACHCTBUU Ha OKPY>KAIOIIYIO CPEAY, YIIPABICHUH KAYECTBOM
OKpY>KaroIlen Cpeibl;

—  TIPUHITUIIBI 3€JICHOU XUMUU;

Ymems:

— TIPUMEHSATH MMOJTyUYEHHBIE 3HAHUS JIJIs1 OTICHKHU COCTOSTHUSI OKPY>KAIOIIECH CPE/Ibl U

palMOHAIBHOTO UCTIOIB30BAHUS TPUPOIHBIX PECYPCOB;

— HCIOJIB30BATb CCTCBLIC KOMIIBIOTCPHBIC TCXHOJIOTUU U 0a3bl JAaHHBIX TSI pCHICHUA
KOHKPETHBIX 9KOJIOTHYCCKHUX HpO6J’I€M;

Braoems:
— TIOHATUUHBIM armapaToM B 00JIACTH OOIIECH IKOJIOTHUH, PAIIMOHAIBHOTO HCIOIB30BaAHUS
MIPUPOJTHBIX PECYPCOB U 3aIUTH OKPYKAIOIMICH CPEeIbI.

3. KpaTkoe coaep:kaHue JUCHUIINHBI
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BBenenne, MupoBoe cooOiecTBO NpU3HAET CKOpEiiliee pemeHne mpodaemM oXpaHbl
OKpY>KaroIlel cpe/ibl B KauecTBE INIaBHBIX IPHOPUTETOB B NANIbHEHIIIEM pa3BUTHH. | 100anbHbIe
M3MEHEHHUS UICOJIOTUH ITPOCKTUPOBAHUS U KOHKPETHOM peann3aluy XMMUYECKUX IIPOU3BOJICTB
CTaHOBATCA IIEPBOCTEIICHHBIMY 3a7ja4aMU XUMAYECKOM ITPOMBIIITICHHOCTH.

Moayasb 1. O0uiue BONpoOChI 3KOJOTHH.

buoskomnorus. [Tonarue 06 s3xocucTemax. Y cTOHYMBOCTh 3KOcHCTEM buocdepa, ee
9BOJIIOLIMS U YCTOMYHUBOCTh. DKOCUCTEMBI 3€MIIM U YCTONUMBOCTh. OCHOBHBIE CBE/ICHUS O IIJIAHETE
3emiiss. OCHOBHBIE MOHATHUS YKOJIOTUU. 3aKOHBI U IPUHLIMIIBI 3KoJioruu. [loToku sHepruu u
BellecTBa B 3kocucteMax. OCHOBHbIE OMOr€0OXUMUYECKUE LIUKIIBI (KPYTOBOPOTHI BELIECTB).
HuknugHOCTH MpoIeccoB B Ouocdepe U yCTONUNBOCTb.

Monayasb 2. Ctpoenne u coctab reocep 3emin. OcHoBHbIe PU3NKO-XUMUYECKHE
npouecchl, NpoTekamwuue B reocgepax

2.1 Atmocdepa 3emnu. Ctpoenue atmocdepbl, poib (POTOXUMUYECKHX peaKIHil B
¢dbopmupoBannn cocraBa arMmocdepsl. [lapHukoBeii 3¢ ¢exrt. IlapHuKoBBIE Ta3pl B aTMmocdepe.
KiuMmaTuyeckue IOCIENCTBUS aHTPOIOICHHOM JAEATEIbHOCTU. PacmpeneiieHne KOHLEHTpaluuu
o3oHa B atMochepe. O30HOBEIH cioit. [TpupoHbIii ik 030Ha. COBPEMEHHOE COCTOSTHUE 030HOBOTO
ciost. [locneacTBust paspylieHHs 030HOBOTO CJIOsi 3eMJIM JUIsl YeloBeKa U Ouocdepbl B LEIOM.
CrparocepHblii 030H U Tpomoc(epHbIi O30H: CXOACTBO M pasznuuus. MexayHapoaHoe
COTPY/ZHUYECTBO B 00JAaCTH OrpaHMuYEHHE MPOU3BOJCTBA U HCIIOJIB30BAHUS 030HOPA3PYLIAOIIUX
BelIEeCTB. MOHpeaIbCKUI MPOTOKOJI.KHCIIOTHBIE NOXKIM M IIPOLIECCHl OKHUCIEHUs IPUMECEH B
tponochepe. POTOXUMUUECKUNHCMOT .

2.2 Tunpocdepa 3emun Buabt BOJ Ha 3emiie. IlpecHsbie BOJIBI.

Ianponorudeckuii mukir. ['modampHBIE 3KOJOTHYECKUE MPOOIEMBI TUAPOCHEPHI.

['maBHbIE KaTMOHBI U AHUOHBI NPUPOJHBIX BOJ. KHCIOTHO-OCHOBHOE paBHOBECHE B HPUPOJIHBIX
Bogax. IlllenoynocTs nmpupoaHbIX BoJ. OCHOBHBIE NPUYMHBI, ITAlbl U MOCIEACTBUS 3aKUCICHUS
MPUPOJHBIX BOJOEMOB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE MPOIECCH B MPUPOAHBIX BOJOEMAX.
Crpatudukanuss npupoaHsix BogoeMoB. IIpomeccsl 3drpodukanuu Bogoemon. I[lpuuuHB U
MIOCJIEZICTBUSI.

2.3JIutoctepa 3emiuu.
3emHas kopa. [louBa. Ctpoenne nouseHHOro cios. CocTtas no4ys. OpraHu4ecKHe BEIECTBA B ITOYBE.
Ponb XKUBBIX OpraHu3MoB B (DOPMHMPOBAHMM IOYBEHHOTO cjos. TspKenble MeTaulbl B IOYBE.
Herpananus nous. BogHast u BeTpoBast 5po3us MOYB.

Moayas 3. XuMuyeckne Npou3BO/ICTBA - HanboJIee ONACHbIe LISl OKPY:KaloLleil cpebl.
[TyTn BO3IEHCTBHSI XMMHUYECKHX IPOU3BOJICTB HAa OKpYKatomlyto cpexny. [IpuHnmmnmansabie
CXEMBI JCWCTBYIOIUX XUMUYECKUX IMPOU3BOICTB: HATMYNE 3aMKHYTHIX IIUKJIOB,

- HeTEXUMHUYECKOE IPON3BOCTBA

- , KOKCOXUMHUYECKOE U HEPTEXUMUYECKOE ITPOU3BOJICTBA

- IPOU3BOJICTBO HEOPTAaHWYECKUX BEIIECTB (KMCIOT, MUHEPAIbHBIX YI00peHUil)
- LIEJUTFOJIO3HO-0yMaskHask IPOMBIIIIIEHHOCTh

- QHWIMHOKPACOYHAas IPOMBIIIIEHHOCTh

- IIPOU3BOJICTBO MMOJIMMEPHBIX BEIIECTB U MATEPUATIOB

Moayanb 4. [IpyHIUNBI 3€JIeHO XUMUM:

1. Cnenyet npeaoTBpaiath BEIOPOC 3arpsA3HEHUN, YeM YTUIIU3UPOBATh OTXO/IbI.

2. XuMHUYECKHe MTPOU3BOJICTBA JJOJKHBI OCHOBBIBATHCSI HA aTOMHO-9KOHOMHBIX CXHMaX.

3. Cnenyer miIaHUPOBATh XMMUYECKOE MPOU3BOJICTBO TAK, YTOOBI peareHThl U KOHEYHBIE TPOIYKTHI
ObUTM MaJIOTOKCUYHBI I YeJIOBEKa U IPUPOIBI.

4. Cpenu 11e/1eBbIX XUMUYECKUX BEILIECTB ClIEAYeT BHIOUpaTh TaKkKe, KOTOPhIE HapsIy C
TpeOyeMbIMHU CBOICTBaMU, 00J1a]at0T HU3KOH TOKCUYHOCTBIO.

5. Cnenyer n3berath WM MUHUMHU3UPOBATh UCIIOJIb30BAHKE B CHHTE3€ BCIIOMOTaTEIbHBIX BEIIECTB
(Hampumep, pacTBOPUTENEH).
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6. HpI/I HJIaHI/IpOBaHI/II/I XUMHYCCKOT'O HpOI/I3BOI[CTBa cne,uyeT MI/IHI/IMI/I3I/IpOBaTB 3anaTLI BHCPFI/II/I nu
CTPEMUTBCS K UX IIPOBEIACHUIO IIPU TEMIIEPATYPE OKPYXKAIOLIEH CPEeIbl U HOPMAIBHOM JaBJICHUU.
7. Caemyer UCIOJIb30BaTh BO3OOHOBIIIEMOE CHIPHE TaM, TJIC 3TO TEXHUYESCKH U SKOHOMHYCCKH
000CHOBaHO.

8. HeoOxoamuMo cokpaliiath YMuciio CTaJnuii Iporecca U J00MBaThCs MAKCUMAaJIbHOTO BBIXO/1a
MPOAYKTA.

9. [IpennoururenbHEe UCIOIB30BATh KATATUTHYECKHUE TIPOIECCHI, YeM PEaKIUH, TPEOYIOMIHe
CTEXHOMETPUIECKOT0 KOJMUECTBA BCEX PEAreHTOB.

10. [lnis mpoBeacHHS XMMUYECKHX MTPOIIECCOB CACIYET UCIIOIB30BaTh OUOIETPaIUPYEMbIC PETEHTHI.
11. AHanuTHYeCKHEe METOIUKH XUMUYECKUX TIPOU3BOJCTB CIIEAYET pa3BUBAThH TaK, YTOOHI B
pEeXHUME PEAIbHOTO BPEMEHU 00ECIIeYnBaTh MOHUTOPUHT IPOAYKTOB PEAKIIUH.

12. Ipu pa3paboTKe XUMUUECKUX MTPOIECCOB CIACAYET MAKCUMAIILHO YIIPOIIATh MPOICIyPhI
CHHTE3a U BBIAEICHHS, CTPEMSICh CBECTH K MUHHMYMY BO3MOXKHBIC aBapHH, B3PBIBbI UJIH BHIOPOCHI
BpeI[HBIX BCIICCTB.

Mopayas 5. [lepcnekTuBbI 1aJibHeIEr0 pa3BUTHA U COBEPIIEHCTBOBAHUSI XMMHYECKHX
TEXHOJIOT Ui, 00ecreYuBAIOIIHE YCTOIYMBOE Pa3BUTHE MUPOBO IIUBUJIM3ALNH.

[lonatne 00 ycTOWYMBOM pa3BUTHH. VICTOpHS CTAaHOBICHHMS TMOHSATHA. Bkiana
OTE€YECTBEHHbIX  ydeHbIX. Ilenm  ycroitumBoro passutus OOH. MexnynaponHoe
COTPYIHUYECTBO B O0JACTU YCTOMYMBOIO pa3BUTHUSA. lIpomblllUIEHHAs SKOJIOTUSI U 3eJIeHas
XUMHUSI KaK MHCTPYMEHT OOecledyeHus yCTOMUMBOro pa3BUTHUS. PaH)XupoBaHHME XMMHMUYECKHX
TEXHOJIOTUH C TOUKH 3PEHUS UX BIMSHUS HAa OKPYKAIOIIYIO Cpey.DKOJIOTUYECKas ITHKA.

4.00beM y4eOHOM TUCIHUTIIMHBI

O0BbeM THCHUILTNHBI
Buj yueOHoii padoThl Axan, | Acip.
3E
u, u,
OO0mas TPy10€eMKOCTh THCHUTLTHHBI 3 108 81
KonTakTHas padoTa — ayiuTOpHbIE 3aHATHS: 1,78 64 48,15
Jlexunu 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
JlabopaTtopusbie paboTsl (JIP) - - -
CamocrosiTesbHas padora 1,22 44 33
KonTakTHas camocTrositensHas paboTa
0,2 0,15
1,22
CaMocCTosTeIbHOC H3yUeHUE Pa3/IeiioB 43,8 | 32,85
Bua uTOroBoro KOHTpOJIA: 3auér

AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«Pu3nyeckas KyJabTypa U CIIOPT»

1 Heap AMCUMILVIMHBI - KAYECTB, UYBCTBA OTBETCTBEHHOCTH, CAMOCTOATEILHOCTH B
MPUHATANA PEIICHHH, CIIOCOOHOCTH HCIONIB30BaTh pa3HOooOpazHbie (HOpMBI (PU3HUECKON
KYJbTYpBI, CIIOPTA U TypU3Ma JIJIsl COXPAHEHUS U YKPEIUJIEHUSI CBOETO 3/10POBBS U 3/I0POBbsI
CBOUX OJM3KHUX B IMOBCETHEBHON HM3HU U TPO(PECCHOHATLHOMN JACATEIHHOCTH.

2.B pe3yabTaTe M3y4eHUus1 AMCHUILUINHBI 00y4YaIOIMIACH J0JIKeH:

Obaaoamse cleayOIIMU KOMIETSHIIUSIMA U UHANKATOPAMH UX JTOCTHKECHUS:

YK-7.1, YK-7.2, YK-7.3.

3name:
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— Hay4HO-TIPAKTUYECKUE OCHOBBI (PU3MUECKOM KYIBTYPHI U 3I0POBOTO 00pa3a KHU3HU;

— BIUSTHUE 03/I0POBUTEIBHBIX CUCTEM (PU3NIECKOTO BOCITUTAHUS HA YKPETJICHUE 3710POBbSI,
npodunakTUKy npodeccHoHANTBHBIX 3a00JIeBaHU U BPEIHBIX IPUBBIYCK;

— cocoOBI KOHTPOJISL ¥ OLIEHKU (PU3UUECKOTO Pa3BUTHUS U (PU3NYECKOM IMOATOTOBICHHOCTH;

— MpaBWJIa U CIIOCOOBI MNIAHUPOBAHUS WHANBUIYAIbHBIX 3aHITHIA PA3IMYHON 1IEJICBOM
HaIpPaBJICHHOCTH,

— UCTOPHIO (PU3UYECKOHN KYJIBTYPHI U CIIOPTA, MPEJACTABICHUE O 3HAYMMBIX CIIOPTUBHBIX COOBITHSIX
HE TOJIBKO CBOCH CTpaHbl, HO © MUPOBOTO YPOBHSI, BAKHEHIIIME TOCTHKEHUS B 00JIACTH CIIOPTA;

— cnoptuBHbIe Tpaguuuu PXTY um. J[.1. MenzaeneeBa, MIOMHUTH O TIOJABUTaX CHOPTCMEHOB B T'OJIbI
Benukoii oreuecTBeHHoM BoMHBI 1941-1945 rr.

Ymems:
— MOJJIEP>KUBATH JOJKHBIN YPOBEHb (DM3MUECKOH MOATOTOBICHHOCTH IJIsi 00eCTIeUeHUS

MIOJTHOLIEHHOH COIMAIbHOM 1 POPECCHOHATLHOMN NS TeTbHOCTH;

— UCIOJIb30BaTh OCHOBBI (PU3MUECKON KYJIbTYPBI ISl OCOZHAHHOI'O BBIOOpa 310pOBbeCcOEpEraroinx
TEXHOJIOTUH C y4E€TOM BHELIHMX M BHYTPEHHUX YCJIOBUH peann3anuy npopeccuoHaaIbHON
NesTeNbHOCTH;

— CaMOCTOATEJIbHO 3aHUMAaTbCs (PU3UYECKON KYIbTYPOH U CIIOPTOM;

— OCYILECTBJISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHMW3Ma U COOJII0AATh IPaBUiIa TUTHEHBI
Y TEXHUKH 0€3011acHOCTH.

Brnaoemw:
— CpelICTBaMU M METOJIaMU YKPEIUICHHS 3I0POBbsI, (DU3MUECKOTO CAaMOCOBEPIICHCTBOBAHHS,
— JIOJDKHBIM YPOBHEM (PM3UYECKO IMOATOTOBICHHOCTH, JJIsi 00CCIICUCHHUS TIOJTHOIICHHOM
COLMATILHON U TIPO(ECCUOHATTLHON e TCIIEHOCTH.

3. Kpartkoe conep:kanue 1UCHUTINHBI
Pasoen 1. Ilpenmer @usndeckas Kynbrypa u cnopt. Ucropus ®KuC
1.1. TIPEAMET ®U3UYECKAS KVJIbTYPA M CIIOPT. 3amaum u MeCTO AUCHMILUIMHBI B
nmoAroToBke OakamaBpa. OpraHuzaius yueOHOTO mpoliecca B paMKax JACHCTBYIOIIEH PeUTHHTOBOM
cucremsbl. TpeOoBaHUA K 3a4eTy.
1.2. UCTOPUA CIIOPTA. IIpoucxoxaeHue (U3NYECKUX yIpaKHeHWH u wurp. JlpeBHUe
omumnuazsl. Onumnuiickoe JBukeHue. CHOpTUBHBIE OOIIECTBA: MCTOpUS  (U3KYIBTYpPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX Opranu3aiuidi. CopTCMEHbI B TObI BeTuKOW 0TeueCTBEHHON BOMHBI.
Paszoen 2. OcHOBBI 310pOBOT0 00pa3a >KU3HU
2.1. BPAUEBHbBII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX ®U3UUYECKOM
KYJIbTYPOU 1 CIIOPTOM.
BpaueOHbIii KOHTposib UM BpaueOHOE OCBHAETENbCTBOBaHME. llemarorudyeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €ro OCHOBHbBIE METOJbl, TOKa3aTelH, KPUTepUH U OueHKH. [Ipoduiaktuka
CHOPTUBHOTO TpaBMaTtu3Ma. OCHOBHBIE BUbI TPABM Y pa3HbIX cnenuanu3auuid. OxazaHue nepBoit
MTOMOIIH JIJISl CTYJICHTOB BY30B XMMUKO-TEXHOJIOTHYECKOTO MPOPHUIISL.
2.2. TATUEHWUYECKOE OBECIIEYEHUE 3AHSATHUI O3JIOPOBUTEJIBHOM ®U3NYECKON
KYJIbTYPOU. T'uruena (u3M4eCcKOro BOCIMTAHHS M CHOPTA. PEXUM NUTAHMS TPH 3aHATHAX
¢dbuzmdeckoit Kynbrypoi U cioproM. CormanpHas rurueHa. CoruanbHO-OMacHbIe 00JIE3HU U MEPBI
npopUIAKTUKY.
Pazoen 3. buonornyeckre 0CHOBBI (PH3MUECKON KyIbTYPHI H CIIOPTA
3.1. BUOJIOTUYECKUE OCHOBBI ®M3UYECKOU KYJIBTYPHI M CIIOPTA. Opramsm
YyeloBeKa Kak elrHas caMopas3BUBaromiasics Ouonoruueckas cucrema. dusmueckoe pa3zBuUTHE
yenoBeKa. JlBurarenbHas aKkTUBHOCTb M €€ BIMSHME HAa YCTOWYMBOCTb, M aJaNTalliOHHBIE
BO3MO>XHOCTH 4Y€JIOBEKa K YMCTBEHHBIM U (PU3UYECKUM Harpy3kam MpU Pa3IUYHBIX BO3AECHCTBUIX
BHEIIHEN CPEBI.
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3.2. OBPA3 XM3HU M EI'O OTPAXEHHWE B ITPO®ECCHOHAJILHOM JEATEJIBHOCTH.
310pOBbE YEI0BEKa KaK LIEHHOCTh. 310pOBbIil 00pa3 )KU3HU U €ro cocTaBistomue. Posib 1 BO3MOXKHOCTH
¢u3nUecKoi KynbTypsl B 0O6ecneueHrH 310poBbsi. COlManbHbIA XapakTep MOCIEACTBUH IS 3710POBbSI OT
yHoTpeONeHnsT HAapKOTHUECKUX CPEACTB W APYrux mNcuxoakTuBHBIX BemecTB (ITAB), monumnra wu
MUILIEBBIX T00aBOK B CHOpPTE, aJKOToJs U TabakoKypeHus. JIONMHI Kak MCKYCCTBEHHOE IOBBILICHUE
(du3nyecKoit paboTOCITIOCOOHOCTH M €T0 OTPHUIIATEIHHBIC TIOCIICICTBH.

Paszoen 4. TIpodeccnonanbHO-TipuKIIagHas (pu3HUdeckas KyJIbTypa U CIIOPT

41. OBIIAA OUNYECKAA U CIOPTHMBHASA TIOAIOTOBKA CTYIAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroanyeckue MpUHLIHUIBI (PU3M4ecKOro Bocnutanus. OCHOBBI
U Tanbl 00y4deHus ABIKeHUsAM. Pa3Butue ¢pusndeckux kayectB. @opMupoBaHre ICUXMYECKUX Ka4eCTB
B mporecce (uznyeckoro BocruTaHusA. CropTuBHas moarotoBka. CTpyKTypa HOATOTOBICHHOCTH
cropTcMeHa. MaccoBblii CHOPT M CHOPT BBICIIMX JOCTHKEHMH, MX Leau U 3anaud. CropTHBHbIE
COPEBHOBAHMS KaK CPEICTBO M METO/] OOIIeH U crieraibHOi (pu3nyecKoil MOATOTOBKH CTYICHTOB.

4.2. ®dusnueckas KylbTypa U CIOPT B Npo(decCHOHATbHOU AesTenbHOCTH OakanaBpa. Jluunas u
COLIMAJIbHO-?KOHOMUYECKass He00X0AUMOCTh NCUX0(U3UIECKON TOArOTOBKU YesIoBeKa K Tpyay. Mecto
[II®DIT B cucteme nmoAroToBku Oyaymiero crenuanucta. [IponsBoacTBenHas pusnueckast KyabTypa U
criopt. IIpousBoacrBenHas rumHactuka. OcobeHHOCTH BBIOOPA (hOpM, METOIOB U CPeCTB (HU3NUECKOI
KYJIBTYpPBI U CIIOpTa B pabouee U cBOOOJHOE BpeMs crienanucToB. [Ipodunakruka npodeccuoHanbHbIX
3a00JeBaHnil cpeAcTBaMH (U3UUECKOW KYJIbTYphl U CHOpTa. JIONOJTHUTENBHBIE CPECTBA MOBBIIICHHUS
obmell u mpodeccHoHaIbHON paboTOCOCOOHOCTH. BinsiHHMEe HHIAMBHIYaJbHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATHI (PU3UUECKON KyJIbTYpOl U CIIOPTOM Ha OPraHU3M.

4.00beM yueOHOM TMCUMTILTHHBI

Cemectp
Bcero
Buner yueOHO# paboThI I cemectp 4 cemectp
3E Axan. 3F Axan. 3E Axkan.
q. . q.
OO01mmas Tpy10eMKOCTh TUCITUTUTHHEI 110 9 79 1 36 1 36
yueOHOMY IJIaHy
KonTakTHasi paboTa — ay1uTOpHbIE 9 79 1 36 1 36
3aHATHA:
Jlexumnu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
Bua uTOoroBoro KOHTpOJIA: 3ager 3ager
Beero 1 ceMeCTf)eMeCTE cemMecTp
Bunpr yaeOHO# paboThI
3B Actp. 3B Actp. 3B Actp.
q, q. q.
OO6m1ast Tpy10€MKOCTh TUCHUIUTAHBI 10 9 54 1 7 1 97
y4eOHOMY IIJIaHy
KonrakTHast paboTa — ayiuTOpHBbIE 2 54 1 27 1 27
3aAHATHA:
Jlexuuu (Jlek) 0,2 6 0,1 3 0,1 3
[TpakTnueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Bua uTOoroBoro KOHTpOJIA: 3auer 3ader

AHHOTanUA padoyeil MPorpaMMbl AU CHUNIMHBI
«JIeKTHUBHbIE IMCUMILIMHBI 110 GU3NYIECKOH KYJAbTYpe H CIOPTY»

1 . Heab aucnumiauHbl — GopMUpoBaHHE (PUIUUECKON KYIBTYPbl JTUYHOCTH M
CMOCOOHOCTH HANpABJICHHOTO HCIOJB30BaHUS Pa3sHOOOPA3HBIX CPEACTB  (PU3UUECKOI
KYJIbTYpPbI U CIIOPTA, TYpU3Ma JUIsl COXPAHEHUS U YKPEIJICHUS 3/I0pPOBbs, NCUXO0(U3NIECKOI
MOJITOTOBKH U CaMOIIOJITOTOBKH K Oynyiieil nmpodeccuoHanbHOM e TeNbHOCTH, MOJTy4YeHHH
HaBBIKA B OJJTHOM M3 BBIOPAaHHBIX BUAOB CIOPTA.
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2 . B pe3yabTaTe M3y4yeHHs] AMCHUILUIMHBI 00Y4YalOLIUics MO mMporpamMme
0akajiaBpuaTa J0JIKEeH:

Obnadamye CleAYIOMUMI KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS .
YK-7.1, YK-7.2, YK-7.3.

3namo:
— Hay4YHO-TIPAKTUYECKUE OCHOBBI (PU3MUYECKOI KYIbTYPHI U 30pOBOr0 00pa3a sKU3HU;
— BIIUSIHUE O3/I0POBUTENBHBIX CUCTEM (PU3NIECKOTO BOCITUTAHUS HA YKPEIICHUE 370POBbSI,
npodunakTUKy npodeccHoHANBHBIX 3a00JIeBaHN U BPEIHBIX IPUBBIYCK;
— CIOCOOBI KOHTPOJISI M OLIEHKH (PU3MYECKOTO Pa3BUTHS U PU3NIECCKOIM TTOITOTOBICHHOCTH;
— MpaBWJIA U CIIOCOOBI TNIAHUPOBAHUS WHIAWNBUAYAIBHBIX 3aHITHHA PA3IMUHON 1IEJICBOM
HaIpaBJIECHHOCTH;
— cnoptuBHble Tpaauuuu MXTU-PXTY um. JI.1. Menaeneesa. cioptuBHbie Tpaguuuu MXTHU-
PXTY um. I.. Menaeneena.

Ymems:
— MOJICP>KUBAThH JIOJKHBINA YPOBEHDb (PU3UUECKON MOATOTOBICHHOCTH JIJIsl 00eCIIeUeHuUs
MOJTHOLIEHHOH COIMAIbHOM 1 TPOPECCHOHATLHOMN NS TeTbHOCTH;
— UCTIOJIb30BaTh OCHOBHI (PU3MUYECKON KYIBTYPHI ISl OCOZHAHHOTO BBIOOpA 310pOBhECOSPETAIOIIIX
TEXHOJIOTUH C yUeTOM BHEIIHUX U BHYTPEHHUX YCIOBUHN peann3anuu npodeccuoHaTbHON
NEeSATEIbHOCTH;
— CaMOCTOSITENbHO 3aHUMAThCS GPUZMUECKOM KYIbTYpPOU U CIIOPTOM;
— OCYUIECTBIIATh CAMOKOHTPOJIb 332 COCTOSIHEM CBOET0 OpraHu3Ma U coOI0aTh MpaBuia TUTUEHBI
U TEXHMKH 0€30I1aCHOCTH;
— BBITIOJTHSATH MHIUBHIYAJILHO IMOA00PAHHBIC KOMITJICKCHI 110 GU3NICCKOU KYJIBTYPE U PA3TMYHBIM
BHJIaM CIIOPTAa;
— OCYHIICCTBIIATH TBOPUYECKOE COTPYAHUUYECTBO B KOJUIGKTHBHBIX JOpMax 3aHATUN (PU3HUECKOM
KYJIbTYpOH U CIIOPTOM;
— BBITIOJTHATH IPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU M CAMOCTPaXOBKH.

Braoemy:
— CpeICTBaMHU U METOJIaMH YKPEIUJIEHUS 3I0POBbsI, PU3MUECKOTO CAMOCOBEPIIICHCTBOBAHNS,
— IOJDKHBIM ~ ypOBHEM (U3UYECKON MOATOTOBICHHOCTH, Ml 00ecrnedYeHus MOJHOIEHHOM
COLIMATIbHON U TTPO(EeCCUOHATILHON e TENIbHOCTH;
— TEXHUYECKUMH U TAKTUYECKUMH HABBIKAMU B OJTHOM U3 BHJIOB CIIOPTA;
— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKON AEITETbHOCTH U TTOBCETHEBHOM
KU3HUTEXHUUECKUMU U TAKTUYECKMMH HaBbIKaMH B OJHOM M3 BUOB CIIOPTA.

3. Kpartkoe coaep:xkaHue 1MCHHINIHHBI

Pasoen 1. OcHOBBI TOCTPOEHUSI 03A0POBUTEIHHON TPEHUPOBKU. TEOPETUIECKO-METOINIECKIE OCHOBBI
¢busnueckoil KynbTypbl U criopta. ConeparenbHbIe OCHOBBI 03/J0POBUTEIBHON (PU3NYECKOH KYIbTYpHI
u criopta. OCHOBHBIC HANIPABIICHHS: 03/I0POBUTEIIBHO-PEKPEATHBHOE, 03/I0POBUTEIIBHO-
peadMIINTAIIMOHHOE, CTIOPTUBHO-PEeaOMINTAIIMOHHOE, TUTHeHHYecKoe. [ToBbIieHne GyHKIIMOHATBLHOTO
COCTOSIHUS OpraHu3Ma U (pu3ndeckoi moaroroBieHHOCTH. CrocOOBI periiaMeHTallMK Harpy3Ku:
OU3KyYIBTYPHO-03I0POBUTEIBHBIC METOAUKH U CHUCTeMbI. OCHOBHBIC (ha3bl 03I0POBUTEIILHOM
TpeHUpoBKHU. OIEHKA COCTOSIHUS 370POBbS M (PU3NUECKOM MOATOTOBICHHOCTH 3aHUMAIOIIMXCSI
¢duznyeckoi KynbTypoit u cnoprom. dynkiponanbubie npoosl (HCC, AL, XKEJI u 1.1.).
Pa3zoen 2. JIpurarenbHble BO3MOKHOCTHU YeJIOBeKa — BocnuTanue gpusndeckux kayects. BOCK I'TO.
Mertoarka opranuzaiuu 1 nposeaeHus Buaos ucnsitanuii [ TO. Cucrema B3auMoaencTBys B cepe
(bu3nUecKoil KynbTyphl 1 ciopTa. Bocriuranue gpusnyecknx ka4ecTs, 00ydaromuxcs (OTAeIbHbIC
KayeCTBEHHbBIE CTOPOHBI JABUTATEIbHBIX BO3MOKHOCTEH UEIIOBEKA).
Pazoen 3. MeToauka opraHu3aliiy U MPOBEACHUS CIIOPTUBHBIX COPECBHOBAHUI U (PU3KYIIBTYPHO-
MaCCOBBIX MEPONPUATHIA. XapaKTePUCTUKA CTIOPTUBHBIX COPECBHOBAHMI U (PH3KYIHTYPHO-MACCOBBIX
MepornpusTuid. CHOPTUBHBIE COPEBHOBAHUS, IIPOBOIUMBIC TIO0 OOIEPUHSITHIM MTpaBuiaM. ETuHbIi
KaJICHIAPHBIN TU1aH (PU3KYJIBTYPHBIX U CIIOPTHUBHBIX MEPOTPHUATHI ). OpraHu3aius CliOPTHBHBIX
MeponpusTuid. OnumMmuiickas xaptus. enepanbHblie (CrienaIbHbIC, HAIMOHATBHBIE) 3aKOHBI CIIOPTE.
Kraccudukarnus ciopTuBHBIX copeBHOBaHM. HpaBcTBeHHBIC OTHOIIEHHS B criopte. Fair Play
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(«HecTHas urpa») — Kak OCHOBA ATHYHOTO TOBeIcHUS B criopTe. Kojeke CIOPTUBHOMN ATHKH.
[Tpodunaktuka Hapymenuii cnoptuBHol 3THKU. BAJIA. Konexc BAJIA. MexayHapoaHas KOHBEHITUS
0 60pb0e C TOTTMHTOM B CIIOPTE.

4. O0beM y4eOHOM U CHUNITHHBI

B Cemectp
Bun yue6HO# paboThI aKaJieM. 1 2 3 4
qacax
OO61mast TpyA0eMKOCTh TUCITUTUIMHEI 10 328 66 98 98 66
yueOHOMY ILIaHy
KonrakTHasi paboTa — ayIuTOpPHbIE 192 32 64 64 32
3aHATHSA
[Tpaktuueckue 3ausarus (I13) 192 32 64 64 32
CamocrositeabHast padora (CP) 136 34 34 34 34
KoHTakTHas camocTosTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocrosiTeTbHOE U3yYeHHE Pa3/IeoB 135,2 33,8 33,8 33,8 33,8
JTUCIATUTHHBI
Buj1 HTOrOBOr0 KOHTPOJISA: 3a4yer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
B actp Cemectp

Bun yuebHoit paboTbl qacax I ] Il v
OO01mast TpyA0eMKOCTh JUCIHUILINHBI IO 246 49,5 73,5 73,5 49,5
yueOHOMY IJIaHy
KonTakTHas padoTta — ayiuTopHbIe 144 24 48 48 24
3aHSATHS
[TpakTueckue 3ansatus (I113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 25,5 25,5 25,5 25,5
KonTakTHas camocTosTenpHas padoTa 0,6 0,15 0,15 0,15 0,15
CaMoCTOsATeIbHOE U3YUEHUE PA3/IeIioB 101,4 25,35 25,35 25,35 25,35
JTUCIIATUTHHBI
Bua UTOroBOro KOHTPOJIS: 3a4yeT 3auer 3a4er 3a4yer 3a4er
3a4et / IK3aMeH

AHHOTanus padoyeil MporpaMmMbl MOLYJIsI

«BBenenne B MHPOPMAIMOHHBIE TEXHOJIOTHH»
1. Heab ™moayass — O3HAKOMJIEHHE CTYJEHTOB C TEOPETHUYECKUMH, TMPAKTUICCKUMU U
METOJIOJIOTUYECKUMU OCHOBAMH COBPEMEHHBIX HH(OPMAIIMOHHBIX CHCTEM. B pamkax u3ydeHHs
MOAYJSl y CTYICHTOB (OPMHUPYIOTCS TEOPETHUYECKHUE 3HAHWUS W TPAKTHYECKHE HABBIKA TIO
WHCTPYMEHTAILHBIM CpPEJCTBAM IporpaMMHOro obecnedeHus. CTYIEHTHl W3Y4alOT Ha MPaKTHKE
BHJIbI HH()OPMAITMOHHBIX TEXHOJIOTHH.
3agaum MoayJisl — MpUOOpPETeHHEe CTYJAECHTAMH MPOYHBIX TEOPETUUYECKUX 3HAHUMA U MPAKTHUUECKUX
HABBIKOB B 00JIaCTH MHPOPMAIIMOHHBIX TEXHOJIOTUH.
2. B pe3yabTarte u3yueHusi MOAYJIsl 00y4AIOIIHIICA TO/IIKEH:
Obnadams CHenyOUMMA KOMIETSHITUSIMA U HHIUKATOPAMHU UX JTOCTHKCHUS:
OIIK-1.1, OIIK-3.2, OIIK-4.2, OIIK-5.1, OIIK-5.2
B pesynbTaTe ocBO€HMS MO CTYACHT JIOJKEH:
3name:
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— TIpoILecChl, METOAbl TOWCKa, cOopa, XpaHeHHs, O0OpabOTKH,  MpPEICTaBICHHUS,
pacnpocTpaHeHusT HHPOPMAIIMM M CHOCOOBI OCYIIECTBICHHUS TAaKUX IMPOILECCOB U METOJOB
(nHbOPMAITHOHHBIC TEXHOJIOTHH).

— COBPEMCHHBIC MHCTPYMCHTAJIBHBIC CpC€Abl, IIPOrpaMMHO-TCXHUYCCKUC HJ'IaT(bOpMBI u
IIporpaMMHEIE CPEACTBA, B TOM YHCJIC OTCYECTBEHHOT'O IIPOU3BOACTBA, UCIIOJIB3YEMBIC JJI PCIICHUA
3aJa4 HpO(beCCI/IOHaHBHOﬁ JACATCIIbHOCTHU, U IPUHIMUIIBI UX pa6OTI>I.

Ymemy:
— BBIOMpaTh W WCIOJB30BaTh COBPEMEHHBIC HWH()OPMANMOHHO-KOMMYHHUKAIIIOHHBIC H

HUHTCJUICKTYAJIbHBIC TCXHOJIOTUH, HHCTPYMCHTAJIbHBIC Cpcanl, IpOrpaMMHO-TCXHUYCCKUC
HJIaT(bOpMBI " OporpaMMHbIC CPEACTBA, B TOM YUCIIC OTCUYHCCTBCHHOT'O MMPOMU3BOACTBA, 1JIA PCIICHUA
3a/1a4 MpodecCHOHATBHON JIeITeTLHOCTH.

— aHAIM3UPOBaTh NMPOECCHOHATbHBIC 3a7a4d, BIOUPATh U WCIOIB30BaTh moaxoxsmme WUT-
TEXHOJIOTHH.

Braoemy:
— HaBbIKaMU padoThI ¢ JexaumMu B ocHoBe U T-perenuii 1TaHHbIMU.

- HaBbIKaMH IMPUMCHCHUSA COBPCMCHHBIX I/IH(1)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX n
HHTCJUICKTYAJIbHBIX TGXHOHOFHfI, HHCTPYMCHTAJIIBHBIX CpPCACTB, B TOM YHUCIIC OTCYCCTBCHHOI'O
IMPOU3BOACTBA, JJId pCIICHUA 3a1a4d Hqu)eCCHOHaJIBHOﬁ JACATCIIBHOCTH.

1 cemectp — OcHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTHIA

Pa3nen 1. BBenenne B uH(OpMAIIMOHHBIE TEXHOJIOTHH.

1.1. Crpykrypa OIEpalMOHHBIX CHCTEM, MaKeThl MPHKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpeacTB. CUCTEMHOE M MPHUKJIAJHOE MPOrpaMMHOE oOecreueHue
ITK. O630p omnepanuonnsix cuctem (OC). Ilpunmunst coznanus u coctaB OC: sapo, uHTEpdEiic,
npaiiepel. Kpatkas xapakxrtepuctuka WINDOWS, momyneHbli npunmun moctpoeHus. Cpena
WINDOWS: okHa, UX 37IeMEeHTHI, paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TekcroBeiii pemakrop WORD, pemaktophl MaTeMaTH4eCKUX W XUMHUYECKUX (HOpMyI.
Bo3MOXHOCTH CO37aHMsl DJICKTPOHHBIX Tpe3eHTanuidi (Power point). Co3gaHue JTOKYMEHTOB
paznuuHbIX (GopMm (CTaHAAPTHBIX U HeCcTaHIapTHBIX). Co3laHMe U PeJaKTUPOBAHWE TEKCTOBBIX
JOKYMEHTOB ¢ MaTeMaTHUYECKUMHU U XUMUYECKUMHU (HOPMYITaMH.

1.3. Tabmmunsiii porteccop EXCEL: 0630p, TUIBI U agpecanus siaeek, Gopmar sueek, BCTPOSHHBIC
¢bynkuuu, QopmatupoBanue Ttabmun. EXCEL: Bo3moxHOCTM TaOaMYHOTO pedakTopa M|
WCIOJIb30BAaHUE €T0 JJISl pelIeHHs] HHPOPMAaIlMOHHBIX U HHXEHEPHBIX 3a7au. [locTpoenue rpagukon
U Marpamm.

1.4. EXCEL. Omnepanuu ¢ maccuBamu. Pa3paboTka W peanu3anus MPOCTEHININX aJTOPUTMOB C
HCIOJIb30BAHUEM BO3MOXKHOCTEH pefakTopa (HaxOoXJAeHHE MaKCUMaIbHOrO (MHHHUMAJIBHOTO)
3JIEMEHTAa BEKTOpa U MaTPULIbl, HAX0XK/IEHUE CYMMbI 3JIEMEHTOB BEKTOpa U MaTPUIIbl, BEIYUCICHNE
MaTPUYHBIX BBIpaXXEHUH). PellieHne BHIYMCIUTENBHBIX 3a/1a4 ¢ MCII0JIb30BaHHeM Tabuul. Pemenue
CJIAY c ucnonb3oBaHreM 00paTHON MaTpPUIIBI.

1.5. EXCEL Iloctpoenue rpadukoB u guarpamMM. PacueT (QyHKIMOHAIbHBIX 3aBUCUMOCTEH H
MOCTpOoeHUe Tpaduuecknx H300pakeHHi ¢ ucmoiab3oBaHueM craHaapTHeIX QyHkiuid EXCEL un
Mmactepa pyHkuui. [locTpoeHre NoBepxXHOCTEH ¢ UCOIb30BaHUEM MacTepa auarpamm. [loctpoenue
JIMHUW TPEeHAA.

Pa3nes 2. AiropuT™Mbl M OCHOBBI porpaMmMupoBanus Ha sisbike MATLAB.

2.1. AJTOpUTMBI, TUIBI adrOpuTMOB. [loHsATHE anropuT™ma M ero coicTBa. CrIOCOOBI 3amucH
IroOpuTMOB. MOTyJIBHBIN MIPUHLIMII IOCTPOEHUS aITOPUTMOB U nporpamm. Ilaker koMnbroTepHOM
matematuku MATLAB. XapakTepucTHKH  SI3bIKOB  NPOTPaMMHPOBAHUS.  DBOJIOLUA U
KJaccu(uKalusl S3bIKOB INPOrPaMMHPOBAHUS, UMIIEPATUBHBIC, (DYHKIIMOHAJIBHBIE, JIOTUYECKHUE,
00BEKTHO-OPUEHTUPOBAHHBIE, UX KOMOMHAIMU. [IOHATHS TpaHCIAUM, KOMIWISLHNY,

67



UHTEPOpPETAllUM, WX pa3nuuus. SI3BIKM MPOrpaMMHPOBAHHUS BBICOKOTO YpoBHsS. CTpPyKTypHOE
porpaMMHupoOBaHue, ero ocobeHHocTr. O630p MakeTOB KOMIBIOTEPHON Mmarematuku — Matlab,
Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpBHl U MPHHLUIBI CTPYKTYPHOTO MPOTPaMMHUPOBAHHUS,

WUTIocTpanus. bazoBeie anropuTMuyeckie KOHCTPYKIUU (CieI0BaHue, BETBICHUE, TOBTOPEHHE), UX
peanuzanun. Oneparopsl s3bpika nporpammupoBaduss MATLAB. OcHoBHble pematenu (solvers)
MATLAB nns peanu3aliid BBIYMCIHTEIBHBIX aJITOPUTMOB. bubanoreka craHmapTHBIX (YHKIIHMA
size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB PyHKIIUN OJTHOW M JABYX NepeMeHHbIX. Mcnonb3oBanue GpyHKIuil plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, obopmienue rpadukoB (3aroJoOBKH,
MOAMKCH 1O OCSIM U TIp.).

2.4, Omnepauuu HaJ MacCHMBaMH: BEKTOpaMH M MaTpULIAMU - CJIOXEHHE, YMHOXXEHHE,
TpPaHCIIOHUPOBaHUE, oOpamieHue (inv), BEIYUCICHUE HOPMBI (norm), panra (rank) u onpenenurens
MmaTpuibl (det). AIropuTMbl HaXOKIACHUS MaKCUMaJIbHOTO, MUHUMAJILHOI'O 3J€MEHTa B MAacCHBE,
aJITOPUTMBI COPTUPOBKH ¥ UX peanu3ainus (Hanpumep, Selection Sort).

Pasnen 3. Unciaennnie MeToabl. Peann3anust npocreiimmx aaroputmoB B cpeae MATLAB.

3.1. YucneHHsle METOMABI, XapaKTEPUCTHKA M HX OCOOEHHOCTH, IMOHITHE CXOAMMOCTH METOJA.
DeMeHTBl TEOPUHU MOTPELIHOCTEH, Kilaccu(UKaLus NOrpeIHoCTed, a0COII0THASE U OTHOCUTEIIbHAS
MOTPEUIHOCTh, TMOHATHE (YHKIMM HOPMBL. BBemeHWe B CTaTUCTHKY. AJTOPUTMBI IS
CTaTUCTHUYECKOW 00pabOoTKM HH(POpMALUU (BBIYMCICHUE TOUYEYHBIX WM MHTEPBAJbHBIX OLCHOK
pe3ynbTaToB U3MepsieMoil Benn4nHsl), ux peanuzanuu B [IKM MATLAB. Hcnonb3oBanue QyHKImii
min, max, median, var, polyfit, polyval.

3.2. Ilpubmmwxkenue ¢pynkuuid. MaTepnomsiuus MuorowieHamu. Kycodnas nHTepnossus (CIutaiH).
Onenka norpemHoctu. @ynkuun MATLAB ansa pabotsl ¢ MHOrouneHamu polyld, polyval, polyfit,
polyder, polyint.

3.3. Briuncnenue onpeeeHHbIX HHTErPaJIoB, aITOPUTMbBI METOOB MPSMOYTOJIBHUKOB, TPANeLUi 1
CumricoHa, OILIEHKa IOTpelIHOCTH MeToJ0B. Peanu3anus anropuTMOB YHCIEHHBIX METOJIOB
BBIUMCIICHUS! ONIpe/ieIeHHbIX nHTerpaioB B cpeqe MATLAB, npuMeHeHHne cTaHAApPTHBIX (YHKIUI
trapz, quad, integral.

3.4. UccnenoBanue (GyHKIUH OIHOI mepeMeHHOW. Perienue HenuueiHoro ypasHenus f(X)=0.
Otnenenue KOpHEH. ANTOPUTMBI YTOYHEHHUsS KOpHS (METOJ TOJOBHHHOTO nAeneHus, HpioToHa,
npoctoif urepanun). CpaBHUTENbHBIE XapakTepuCTHKU. Peanu3anus anroputmoB B cpene MATLAB
1o OJIOK- CXeMaM M C UCTIOJIb30BaHUEM periareseit roots, fzero.

3.5. UccnenoBanue GpyHkuuu ogHoi nepemenHoil. [lonck skcrpemyma pyHkiuu BerancnaurenbHble
QITOPUTMBI HAXOXJICHUS JIOKATBHBIX W TJIOOATBHBIX HSKCTPEMyMOB (METOJ [IEJIEHUS OTpe3Ka
MI0T10JIaM, METOJ] 30JI0TOTO CEYEHHs), UX pealu3aldud Mo OJOK- CXeMaM M C MCIOJIb30BaHHEM
pemrarens fminbnd B cpene MATLAB.

Pasnen 4. KomnbrorepHsblie ceTu. ba3pl JaHHBIX.

4.1. KomnbloTepHbIE CETH: TOMOJIOTUU CETEeH, UX XapaKTepUCTUKU. TOMONOruu ceTeil: 3Be3/Had,
IIMHHAs, KoJblieBas. CeTH 3aKphITOrO THMA: JIOKATBHBIE W paclpeieliCHHbIC CETH, KOPITOPAaTHBHEIE
cetu. [IporpamMmMHO-TeXHHUYECKOE OOecleueHue: aapecalysi, ONepaluoHHasi CUCTeMa, aJamlTephl,
NpaiiBepsl, MPOTOKOJIBI (0COObIE SI3bIKK, HA KOTOPHIX 0OMEHUBAIOTCS HHPOpMAaLed KOMITbIOTEPHI B
ceru, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'mobanbubie cetn pasmuunoro macimradba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxHoctn cetn Murtepner, Cucrema TtenekoHpepeHuuil. DnexTpoHHas mnouta. Joctynm
nH(pOpMalMOHHBIM pecypcaM. 3amura uHpopmauuu. [loHsTHE 0€30MacHOCTH KOMIIBIOTEPHOU
uHpOpMaIUU: Ha/IeKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JJAHHBIX, 3alllUTa OT BHECEHUS M3MEHEHUH
HeynoJHoOMouYeHHbIMH 50 uiamMu, coxpaHeHne TaifHbl IEPENUCKU B 3JIEKTPOHHOM ceTH ANTOPUTMBI
3aMThl WH(GOPMAIMKA: METOMbI 3allUTHI, KOMITBIOTEpHBIE BHPYCHl W Oopbba ¢ HUMH. MeTomsl
peanu3aiuy 3amThl HHQOpMAIK: IPOrpaMMHBIe, allapaTHble, OpraHu3alMOHHbIE.

4.3. Unpopmanmonnsie cucteMbl. CHCTEMBI yIpaBieHus OaHKamMu U 0a3aMu TaHHBIX. PensiimnonHas
MoJielb JaHHBIX. CTPYKTypa 3arucu, MeTo bl 1ocTyna K nHpopmaruu. OOMeH TaHHBIMU C APYTUMHU
npunoxenusMu WINDOWS: TekcToBbIMEU pelakTOpaMu U JIEKTPOHHBIMU TaOJIUIIAMH.
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4.4. PensumonHast 6a3a nanueix ACCESS. I'maBHOE OKHO, MEHIO KOMaH]I, TAHEh HHCTPYMEHTOB.
Coznmanue U OTKphITHE 0as3bl JAHHBIX. BBON M peAaKTUPOBAHUE MAHHBIX B PEKUME TaOIUIBI U
peXHuMe KOHCTpyKTopa. @opMUpOBaHUE 3aIIPOCOB. 3aMPOCHI MPOCTHIE U MHOTOTA0IMYHBIE, 3aITPOCHI

C YCJIOBHAMU. CO3I[aHI/Ie OTUYCTOB U q)OpM TCXHOHOFI/IH pcalin3annuun HpOCTCﬁH.IPIX 3a/lav CpCACTBaAaMU
CYBJI ACCESS.

2 cemectp — IIpoduibHoe nporpaMMHoe ofecniedeHue /sl pelieHus 3a4a4 npogeccHoHATbHOI
e TeJIbHOCTH

Paznea S. IIKM Python u oco0eHHOCTH ero peajnu3aluM /Ui pelIeHUs] pacuyeTHbIX 3a1a4 B
XMMHMH ¥ XMMHYeCKOH TeXHOJIOruH.

5.1. OOBEKTHO-OPHEHTHPOBAHHBIN S3bIK MporpamMmupoBanus Python: o03op. OcoGenHoctH u
CBOMCTBa 00bEKTHO-OpueHTHpoBaHHOrO nporpammupoBanus (OOII). Coznanue U UCHOIb30BaHUE
muctpubytuBa Anaconda. UMudpactpykryper Spyder, Jupiter, crpykrypa s3bika. OCHOBHbBIC
CTPYKTYphI AaHHBIX (CIHCOK KOpPTEX, OOBEKTHI) U Onepanuu HaJg HUMHU. Anroputmbl. OCHOBHBIE
ANITOPUTMUYECKUE KOHCTPYKIMHU (CJIeJOBaHKE, BETBICHUE, IIMKJIbI) U UX peanu3aius B Python.

5.2. Beenenue B mporpammupoBanue Ha sizbike Python. CTpykTypa mporpaMMel, OTCTYIIbI, MOAYJIH,
ormepatopsl, (yHKIMM (MMEHOBaHHBIE M AaHOHUMHBIC), ocoOeHHocTH. CTaHIapTHBIE U
HecTaHAapTHbie (GyHkuuu Python (oOmero Ha3HaueHWs, MaTeMaTH4eckKue, 00pabOTKa CTpOK,
BBO/I/BBIBO/T).

5.3. Pa3zpaboTka anroputMoB, IporpaMMUPOBaHKE U OTJIaJIKa mporpaMm Ha Python (B cpene Spyder).
VYupasnstomue koHctpykiuu if, for, while.

5.4 0O030p mnpeaMeTHO-OPHEHTUPOBAHHOK Oubnmorekn ™oayineii Python s HayuHbIX |
WH)KEHEPHBIX BbIUMCAcHU SciPy (Momymu scipy m numpy, a taike matplotlib), cpaBuenue c
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy a1 BEKTOPHBIX M MAaTPUYHBIX BBIYHUCICHHM
ndarray. OcoOOEHHOCTH BBINIOJHEHHsS JICHCTBMI Hajx Marpuiamu (CJI0XKEHHE, BbIYMTAHHE,
YMHOXeHHUe, oOpaiieHune) Ha s3bike Python. MuHbopmanmonHble MaTpuuHble (yHKIUH (HOpMa,
ompezenuTeNb, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., HHIEKCHPOBaHHE,
MaTpu4yHOe Tpou3BeeHue U GyHKIIMU Moyt numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 [loctpoenne rpadgukoB B Python ¢ ucnonp3oBanueM Moayns matplotlib. @yHkun Momysns
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapameTpoB u
AHHOTUPOBAHKE IPAPUKOB.

Pa3znesn 6. Meroabl BbIuMCIUTENbHON MaTeMaTHKH. OCHOBHBIE 3Talbl pelleHHs 3a1a4 Ha
IBM. Pemienne cucrem JMHEeHHbIX aaredopandeckux ypapaenuii (CJIAY).

6.1. IIpsiMble U UTEpaMOHHBIC YHCICHHBIE METOJbI. DJIEMEHTHI TEOpHH morpemHocTeid. [TonsaTue
HOpMBI. OCOOEHHOCTH MalIMHHOM apudmetuku (kpaTkuil moBTOp). OCOOEHHOCTH BBIOIHEHHUS
NeNCcTBUIM HaJ MaTpulamu (CIo’KeHUe, BBIYMTaHHE, YMHO)KEHHE, oOpalleHue) Ha sa3bike Python,
nH(pOpMalMOHHbIE MAaTpUYHbIe PYHKIIUHN (HOpMa, ONIPEeIINTEINb, PAHT).

6.2. Pemenune cuctem nuHeHHBIX anreOpamueckux ypaBHenwmid (CJIAY). IlocranoBka 3amadmu.
[TorpemHocTn. MeTo/bl € MCIOJIB30BaHHMEM OOPAaTHOW MAaTpHUIbl M METOJ IMPOCTBIX HTEpPaIHi.
Pemrenne CJIAY B Python ¢ ucrons3oBanurem momaysteii numpy.linalg u scipy.linalg. u dynxrwmii det,
rank, inv, cond, norm, solve.

6.3. O030p meronoB pemenuss CJIAY. BeraucnurenbHas YCTOHYHBOCTh, CXOJUMOCTH METOJIOB.
OOyCOBNEHHOCTh CHUCTEMBI JIMHEWHBIX anreOpamueckux ypaBHeHuir (CJIAY) wu uymcno
00YCIIOBIIEHHOCTH.

Pa3nea 7. O0padorka pe3yjbTaToB M3MepeHHs OJHOH BeJu4yuHbl. IIpudiaunkenne pyHKknumn
MHOIOYJICHAMHM € OJHOW He3aBHCHMOH mnepemMeHHOH. PemeHne cucreM HeJIMHEHHBIX
ypaBHeHuii (CHY) 4ncjieHHbIMH METOAAMHU.

7.1. OOpaboTKa 3KCHEpUMEHTAIbHBIX JAaHHBIX. TOUe€YHble M HMHTEPBAIbHbIE OLIEHKH. DYHKIHNH
Python. Omnpenenenue kputepust CThIOACHTA.

7.2. Ipubmmxenne QyHKIUE. MeTombl WHTEPHOSAIMHA 3aBUCHMOCTEH C OJHOW HE3aBUCHMOM

nepemMeHHo#. VHTepnonsiunonHeii MEOTOWIeH Jlarpanxka, peanu3sanus B Python.

69



7.3. Ipubnmxenue ¢yHkuuid. MeToapl anmpoKCHUMAIMHM 3aBHCUMOCTEH C OJHOW HE3aBUCHMOM
nepeMeHHoON. Meron Hammenbmux kBajapatoB (MHK). Hcnonws3oBanue ¢ynkiuii Python ms
anmpoxcumMaruu 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsq_linear.

7.4.. AnropuTMBI METOJA TIPOCTOM MTepanuu U Meroga HetotoHa - Padcona mis pemenus CHY.
CKopoCTh CXOAMMOCTH, OLICHKH NOorperHocTy. Peanu3zarus meronos B Python.

7.5. Meronrka UCTIONIBb30BaHUs pemaTeneii B Moayie scipy.optimize, ¢pyHkmuu root_scalar, root.
Pa3nen 8. Pemenue 3a1ay MHOTOMepPHOW ONTHMH3AIUM YUCIEHHBIMH METOAAMHU. AHAJIN3 H
pemenue audpepeHHATBHBIX YPABHEHUH YMCIEHHBIMU METOIaAMM.

8.1. Knaccudukanus 3a1a4 ¥ METOJ0B ONTHMH3ALKU. MeTO/ rpaiMeHTHOrO CIycka. MeTos
nedopmupyemMoro MHOrorpanHuka. Peanusanus meronos B Python.

8.2. Berpoennsie meTobl SCIPY. Bribop pemrarens B Moayste SCipy.optimize BerpoeHHbie METOBI
SciPy, byukuuu minimize_scalar, minimize.

8.3. AnropuTMbl METONOB pemieHus auddepeHmanbHbIX ypaBHEHUH. Mertoasl Diepa U ero
moaubukanuu. Peamusanus meromoB B Python. Bribop pemarens B momayne SCipy.integrate,
¢bynkiuu solve ivp, solve bvp.

4. O0bEM Moy M BH/ABI Y4eOHOH padoThl

Cemectp
Bcero
Bt yue6Hoii paboTs! 1 cemectp 2 cemecTp
3F Axapn,. 3E Axan 3F Axkan.

T, .4, q,
OO01mmas Tpy10eMKOCTh TACITUTUTHHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayAuTOpPHBIE 3.78 136 236 85 1.42 51
3AHATHA:
B TOM 4HcJje B popMe NPaKTHIECKOi 1 36 0,50 18 0,50 18
MOATOTOBKH
Jlexunu 0,47 17 0,47 17 - -
[Tpaktuueckue 3anstus (I13) 1,42 51 0,94 34 0,47 17
B TOM 4HcIie B (hopMe MPaKTHUECKOM 0,50 18 0.25 9 0.25 9
IIOITOTOBKH
JIaboparopusie pabots (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HCJIe B (hOpMe IPAKTHISCKOMN 0,50 18 0.25 9 0,25 9
IIOITOTOBKH
CamocrosiTesibHas padora 1,22 44 0,64 23 0,58 21
KonTakTHas camocTositenbHas paboTa 0,2 - 0,2
CaMocTosTenbHOE H3yUeHUE Pa3/IeioB 1,22 438 0,64 93 0,58 208
IACIIATUINHEI
Buabl koHTpOJIA:
3auém - - + +
IK3aMeH + + - -
KonTaktHas paboTta — MpPOMEKYTOUHAS

0,4 0,4 -
aTTecTalus 1 1 -
[ToaroroBka K SK3aMeHY. 35,6 35,6 -
Bua uTOoroBoro KOHTpoOJIA: IK3aMeH 3auér
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Bcero Cemeetp
Bl yueGHOM paboTl 1 cemectp 2 cemecTp
IE Actp. 3E Actp. 3F Acrtp.
q. q. q.
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 6 162 4 108 2 54
KonrakTHasi pa6oTa — ayiuTOpHbIE 3,78 102 2,36 | 63,75 |142 |38,25
3aHATHSA:
B TOM 4HucJje B (popMe MPaAKTHUYECKOI 1 27 0,50 135 0,50 13,5
NOATOTOBKH
Jlexknuu 0,47 12,75 | 0,47 12,75 |- -
[Ipaktrueckue 3anstus (113) 1,42 (38,25 (094 |255 |047 12,75
B TOM 4YHCJIe B (popMe paKTUUECKON 0,50 135 (025 |6,75 (0,25 |6,75
MIOATOTOBKH
JIaboparopusie pabots (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
B TOM 4Hclie B (hOpMe IPAKTHUECKOMN 050 |135 |025 |6,75 0,25 | 6,75
MMOATOTOBKH
CamocrosiTesibHas padoTa 1,22 33 0,64 17,25 | 0,58 | 15,75
KonTaktHas camocrositensHas paboTa 015 i 015
(AmmK u3z VII ons 3au | 3a4 ¢ oy.) ' ’
CamocTosTeNbHOE U3yUEHHUE Pa3IieioB 1,22 0,64 0,58
JTUCLUILIAHBI (11U Opyeue 6uovl 32,85 17,25 15,6
camocmosimenvrol pabomot)
Buabl KOHTpOJIS:
3auém - - + +
JK3aMeH + + - -
KonTakTHas pabota — MPOMEKYTOIHAS
0,3 0,3 -
aTTecTaIus 1 1 -
[ToaroroBka K sK3aMeHy. 26,7 26,7 -
Bua uTOroBoro KOHTpOJIA: IK3aMeH 3aver

JMcHuIINHBI YacTH, GOpMHPYEMOil YYACTHHKAMH 00pa30BaTeIbHbIX OTHOIICHHU I
(o0s13aTe/IbHBIC BADHATHBHBIE TUCHHUILINHBI)

AHHOTaNUs padoyeil MporpaMMbl M CUUILTUHBI
«CoBpeMeHHBIH HEOPraHMYECKHI CHHTE3»

1. Heab aucuMMJIMHBI — CcHOPMUPOBATH y YyYaANIMXCA IEIOCTHOE TMPEACTAaBICHHE O
COBPEMEHHBIX  METOJIaXx  HEOPraHMYeCKOro CuHTe3a U  CcHOpMHpPOBATH  HEOOXOJMMBIC
AKCIIEPUMEHTAIbHbIE HABBIKU B 00JIACTH HEOPTAaHUYECKOTO CHHTE3A.

2. B pe3yabTaTe u3yuyeHHs TUCHUILUIMHBI 00y4YalOLIUiics 0 MporpaMMe 0akajaBpuara
JOJIKEH

Obnadams CleTyIONTUMA KOMITETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKCHUMN:

I1K-6.1, I1K-6.2, ITK-6.3.

Buame:

— CIOCOOBI  aKTHBAIIMM PEAKIIMOHHOM cMecu. BrusHue TtemmepaTypsl Ha CKOPOCTb
XUMHUYECKUX PEAKIUU;

— OCHOBHBIE€ METO/Ibl BBIJICJICHUS BEIIECTB M3 PEAKIMOHHBIX cMmecei. Mcnonb3oBaHue
(ha30BbIX AMarpaMM B HEOPTaHUYECKOM CHHTE3E;

— THUIBI XUMHUYECKUX PEAKIINil, UCTIOIB3yEeMbIX B HEOPTAHMYECKOM CHHTE3E;

— o0IIMe TMPUHIUIBI TOJYYEHUS METaUIOB, HEMETaUIOB ¥ OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTUHEHUI

Ymemn:

— BBIOpaTh pallMOHAIBHBIN CITIOCO0 CHHTE3a COCTUHEHUS;
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— MOJIB30BAThCsl  (PUBUKO-XMMHYECKUMHU JAWAarpaMMaMd, pPa3padoTarh ONTUMATBHYIO
CTpATETHIO BBIACICHUS U OYUCTKU COCTUHECHHUS;

— pa3paboTath U coOparh MPUOOP ISl MOTYICHHUS COSAMHECHUS, OCYIIICCTBUTh CHHTE3
HEOPTaHMYECKOTO COCTMHEHUS Ha MMPAKTUKE

Braoemy:

— COBpPpCMCHHBIMHU IIpUEMAMHU HCOPraHHUYCCKOIoO CHHTC3a, IIOJAYUCHUA U

OYHNCTKHU BCIICCTB
3. KpaTkoe coaep:xxanue AU CUHNITUHBI
Pa3nes 1. TeopeTnueckne 0CHOBbI HEOPraHNYECKOr0 CHHTE3a
1.1. [Ipenmer, 1enp U 3a1a41 HEOPraHUYECKOTO CUHTE3A
1.2. Beiienienue BeUecTB U3 TOMOI'€HHBIX U T€TEPOreHHBIX cMecel
1.3. [exanTanus
1.4. JIuodunuzarnms.
Pazgen 2. Peakuuu cHHTe3a HEOPraHNYeCKUX BellecTB
2.1. OCHOBHBIE THIIBI PEAKIM HEOPTaHMYECKOTO CHHTE3a
2.2. I'uaponus U ero 3HaYeHHE B CHHTE3€ HEOPTaHMYECKUX COCIMHEHUI
2.3. OKHCINUTENbHO-BOCCTAHOBUTEbHbIE PEAKIIMY B HEOPTaHUYECKOM CUHTE3€
2.4. Peakmuu B TBEpOM (haze
2.5. Peakiuu ¢ yyacTuem ra3os
Pazgen 3. O6ume NpUHIUNBI CHHTE32 HEOPTAHMYECKUX COeNMHEeHMit
3.1. CuHTE3 KHCIOT, OCHOBAHHUI U COJIEH
3.2. Ilony4yeHue raJloreHuI0B, CyIb()aToB, CYIbPUTOB, CYITbPUIOB
3.3. [lomyuenune HUTPATOB, KAPOOHATOB, OCHOBHBIX, TBOWHBIX U KOMILJICKCHBIX COJIEH
3.4. [lomyueHne KUCIIOT, MIETI0YeH U HEPACTBOPUMBIX OCHOBaHHN
Pa3nea 4. TloryyeHne MeTa/1JI0B M HEMETAJLIOB B HEOPraHNYeCKOM CHHTe3e
4.1. BoccTaHOBIIEHUE OKCUIIOB
4.2. BoccTaHOBIIEHHE METAIIOB
4.3. DneKTpoJin3 paciIaBOB U pacTBOPOB coJIeit
4.4. Ilony4yeHne BICOKOUYUCTBIX METAJJIOB
4.5. [lomyuenue xyopa, Opoma, ifoaa, KUCIOpoJia, a30Ta, BOJOPOJIA

4. O0beM yueOHOi TUCIHIIHHBI

O0beM IMCHUIIMHBI
Buj yueGHoii padoThl Axax. | Acip.
3E
4. 4.

OO0mast Tpy10eMKOCTh M CUUILINHBI 6 216 162
KonTtakTHasi padoTa — ay1uTOPHBIE 3aHATHUS: 3.6 128 96
Jlexuun 1.8 64 48
[IpaxTnueckue 3anstus (I13) 1.8 64 48
JlaGoparopusbie padoTs (JIP) - - -
CamocrosiTesibHas padoTa 14 52 39
KonrtaktHas camocrositenbHast pabora 14 - -
CaMoCTOsATeIbHOE H3yUEHUE Pa3JIeIIOB TUCITUILTAHBI ' 52 39
Bua konTpoJs:
JIK3aMeH 1 36 27
KonrtaktHas paboTa — IpoOMeKyTOUHas aTTeCTaIUs 1 0.4 0.3
[ToaroroBka K 3K3aMeHy. 35.6 26.7
Bua uTOroBOro KOHTpOJIA: IK3aMeH
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AHHOTanus padoyeii MPOorpaMMbl M CUUILTHHBI
«CynpamouiekyJasipHasi XUMHUsD)

1. leab AUCHUILIMHBI — YTIyOJIEHHOE M3YYEHHUE CTYACHTaMU (PYHIAMEHTAIbHBIX OCHOB,
KOHUEMIUI 1 MEXaHU3MOB PEaKIIUii COBPEMEHHOM CylnpaMoJIeKyISIPHON XUMUU.

2. B pe3yabTare u3yyeHusi TUCHHMILIMHBI 00y4alOMMIiCA 10 MporpaMmMe 0aKkajaBpuara
HOJIKeH:

Obnadoams cleayoIUMU KOMIETCHIUAMU HHANKATOPAMH UX JOCTHXKEHUM:

I1K-6.1, T1K-6.2, TTK-6.3.

3name:
- (¢yHIaMEHTAIbHBIC TEOPETUICCKIE TIPEICTABICHUS CYIIPAMOICKYIIPHON XUMUU —
KOHIIEIIUHN CTPOCHUS CYNPAMOJIEKYJIIPHBIX COSAMHCHUI U MEXaHU3MbI UX 00pa30oBaHUsI.

Ymems:
- hOpMHPOBATH CTPATETHIO CHHTE3a CJIOKHBIX CYITPAMOJICKYJIIPHBIX COSAMHEHUH, BEIOUpPATh
ONTUMAaJIbHBIC TyTH UX CUHTE3a

Braoemy:
- TEOPETHYCCKUMH KOHICHIMSAMHU JUIS TPEICKAa3aHUs ¥ OOBSICHEHHs pPEe3yJbTaToOB
CYIPaMOJICKYJISIPHBIX peaKInui

3. Kparkoe cogep:xanue AU CHHIIIUHBI
Paznen 1. [Ipupoaa cynpamoJieKy/JsipHbIX B3auMO/1eiiCTBHIA.
1.1 BeezieHue B cynpamojIeKyISIpHYIO XUMHUIO.
CucteMbl KacCUpUKALMU CYIIPAMOJIEKYJIIPHBIX CTPYKTYp, (PyHKIMOHAIbHAS KiIacCUpUKaAIMs,
CTPYKTYpHas Kiaccu(puKarus.
1.2. MmHoroo0Opa3sue M KOMIUIEKCHBIH XapakTep CYIpPaMOJIEKYJSIPHBIX B3auMOJIEHCTBUI.
Peructpanus Bonopoassix ceaseit B K- u SIMP-cnekrpax.
1.3. Ilpupona m-m-CTIKHUHTA.
1.4. NoH-uOHHBIE B3aUMOAECHCTBHUSL.
1.5 Ces3pIBaHNE KATHOHOB
1.6 Cs3pIBaHNE aHHOHOB
1.7. Cs3piBaHM€ HEUTPAIBLHBIX MOJIEKYJI
1.8 TemmnatHel u camocOopka 1
OrpanndeHus TpaJUIIMOHOTO OPraHNYECKOTO CUHTE3A.
1.9. Temmuiatel u camocOopka 2
[Ipumepsl camocOOpKH.
Pazgen 2. MoJiekyJisipHble YCTPOiicTBa
2.1. Onpenenienue U Guitocopust MOJIEKYISPHBIX YCTPOHCTB.
2.2. CymnpamornexynspHasi pOTOXUMHUS
2.3. ®OTOXMMHUYECKHE U JIEKTPOXUMUYECKUE YCTPOIICTBaHA OCHOBE OMNupHIniIa U (PeHaHTPOIHHA
bunupuaun, GeHaHTPOIUH U X aHAJIOTH.
2.4. MoueKyJsipHBIE 2JIEKTPOHHBIE YCTpOKcTBa 1
VYerpoiicTBa miist mpeoOpa3oBaHUs CBETA.
2.5. MonekyssipHbIe 2JIEKTPOHHbIE YCTPOHCTBA 2. MOJeKyIsipHbIe POBOAA.
2.6. MonekymnspHble epeKI0YaTed U BHIIPSIMUTEIN
2.7. MonekymnspHble MalllMHbBI HA OCHOBE KAaTEHAHOB U POTAKCAHOB
2.8. DOTOXMMHUUYECKHE YCTPOMCTBA HA OCHOBE JEHAPUMEPOB
2.9. TlepcnieKTUBBI pa3BUTHUS CYNIPAMOJIEKYJIIPHON XUMHH.
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4. O0bemM yueOHOH TUCIUIIJIMHBI

O0BbeM THCHHUILINHBI
Buj yueOHoii padoThl Axax | Acip.
3E
q, q,

OO01ast TPy10€eMKOCTb TMCIUILIAHBI 4 144 108
KonrakTHasi padoTa — ayiuTOpPHbIE 3aHATHS: 1,8 64 48,6
Jlexun 1,4 32 24,3
[IpaxTnueckue 3anstus (113) 1,4 32 24,3
JIaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padora 1,2 44 .4 32,7
KonTaktHas camocrositensHas pabota 0,4 0,3

1,2
CamocTosTenbHOE U3yYeHHE PA3/IeIIOB TUCIIUILTAHBI 44 32,4
Bun konTpoJs:
9K3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOUHasi aTTecTalus 1 0,4 0,3
[ToaroroBka K SK3aMeHY. 35,6 26,7
Buja nTOoroBoro KOHTpoOJIs: IK3aMeH

AHHOTanus padoyeii NPOrpaMMbl JUCHHUIINHBI
«CoBpeMeHHbIe KOMIIO3MLIMOHHbIE MaTepPUAJIbD)

1. Heab AUCHUIJIMHBI — TIOBBIIIEHUE OOIIEHAYYHON U METOJIOJIOTHYECKON KOMIIETCHITMH B
00JacTh TEXHOJOTUU KOMIIO3UIIMOHHBIX M HETKAHBIX MAaTepUAIOB IMOJIYy4aeMbIX HAa OCHOBE
MIOJINMEPOB. YKa3aHHbIE KOMIETEHLIMH HEOOXOIUMBI JUIsl pelIeHUs NMpO(eCcCHOHAIBHBIX 3a/1ad B
00JacTh XMMHUH U TEXHOJIOTHH MTOJIUMEPOB.

2. B pe3yabTaTe H3y4yeHHs JUCHUILIMHBI 00y4YaloLIuiics o mporpamme 0akajaBpuara
AOJIKEH:

Obnadamye CleAyOIUMH KOMIIETEHIIMSAMU ¥ HHAMKATOPAMH UX JOCTHIKEHHIM:

YK-1.1, YK-1.2, YK-1.5, VK-2.1, VK-2.2, YK-2.3, YK-2.4, YK-2.5, [1K-7.1, [IK-7.2, TIK-
7.3.

3namey:

— OCHOBHBIE 00JIaCTH IPUMEHEHUSI HETKAHBIX MAaTEPHAJIOB PA3IMYHBIX TUIIOB;

— BHJbl TOJIMMEPHBIX KOMIO3MIMOHHBIX MarepuanoB (IIKM), cnocoObl HamosiHeHus,
MIPUHLUIIBI CO3JaHUA U pacyeTa OCHOBHBIX CBOWCTB;

— CYILIECTBYIOLINE (U3UKO-XMMHYECKHE M CHEKTPaJbHBIE METO/Abl HCCIIEJOBaHUS
CTPYKTYphI U CBOMCTB MOJIMMEPHBIX KOMIO3UIIMOHHBIX MatepuanoB (IIKM) u ux crnenuduxky;

— TEXHOJIOTUM U 00OpYyJOBaHHUE, UCIOJb3YIOIIEeCs IPU MPOU3BOACTBE MOJIUMEPHBIX
HeTkaHbIX MaTepuanos ([THM);

— (u3nveckre U NPUHIIMIIBL, JIEXKAIMEe B OCHOBE Kax1oro MetoAa nonyyeaus HM u I[TKM;

— OCHOBHBIE THIIbI MCIIOJIb3YEMOI'0 TEXHOJIOTHUYECKOTr0 000PYA0BaHMs M MPUHIIMIT UX
paboThI

Ymems:

— pa3pabaThIBaTh BO3MOKHOCTh KOMITJIEKCHOT'O 10/1X0/1a /Uis aHanu3a cBoicTB [IKM nByms
1 OoJiee pa3TUIHBIMA METOIAMU;

— MpaBWIbHO BBIOPATh MapKy HCXOTHOTO MOJIMMEPA U BCIOMOTaTeIbHBIX KOMITIOHEHTOB /ISt
MIPOM3BOJICTBA TPEOYEMOT0 HETKAHOTO MaTepuaa;

— KOHTPOJIMPOBATh OCHOBHBIE IIAPAMETPBI TEXHOJIOTHYECKOT0 pexxuMa npoussoactsa [THM;

— OMpPEENATh BO3MOXKHYIO IPUYMHY TEXHOJIOTHYECKOT0 OpaKka U YMETh €€ YCTPAaHUTh;

— BbIOpaTh CBsA3yOIKE U TUN HanoiHuTens it cozganus [IKM u ITHM ¢ tpebyembiMu
NOTPeOUTENLCKUMHU CBOMCTBAMU;

— BBIOMpATh MOCJIEIOBATEIBHOCTh METOJIOB JIJIsl MCUEPIBIBAIOIIETO aHAIN3a XUMHUECKHUX,
(U3UKO-XMMHYECKHUX B MeXaHn4ecKux cBoiicTB [IKM

Braoemy:
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— METOJIaMHU pacuyeTa OCHOBHBIX CBOMCTB KOMIIO3UIIMOHHBIX MAaTEPUAJIOB B 3aBUCUMOCTH OT
CBOMCTB HAITOJIHUTEIS U CBS3YIOIIUX;

— MPOTHOCTUYECCKUMU U AaHATUTUICCKIMH METOJIaMH OTPEICIICHUs] OCHOBHBIX (PH3MYECKO-
MEXaHUYECKUX CBOMCTB KOMITO3UIIMOHHBIX U HETKAHBIX MAaTEPHAJIOB;

— CIIOCOOHOCTBIO OLICHUBATh JOCTOBEPHOCTh U TOUHOCTH aHAJIM3a U €r0 Pe3yJIbTaToB;

— HaBbIKaMU pa0OThI HA PYTUHHBIX MPUOOpax oOIIEro MOIb30BaAHU

3. Kpartkoe conep:kanue TUCHUTLIUHBI

Pa3nen 1. TexHosorusi moJiMuMepHbIX KOMIO3MIMOHHBIX MaTepuasioB (ITKM)

1.1. Beenenne. OcHoBHBIC TTOHATHS U TepMuHBL.. Knaccudukamus [IKM ux HazHadeHue u
TpeboBaHUs peabsBisieMble K HUM. DakTophl, Biustonue Ha cBoicTBa [IKM.

1.2. ®usuko-xumudeckue npuHunbl co3ganus [1K. Bausuaue ¢azoBoii CTpyKTypsl Ha
cBorictBa [IKM.

1.3. HanonuuTenu ucnons3zyemble pu co3nanuu [TIKM.

1.4. Tazonanonnennsie [IKM, ux crmocoObl moydeHusi, TUITBl 1 OCHOBHBIC CBOMCTRBA.
I"azoo00pazoBarenu- mopodopsl.

Pa3nen 2. Herkanbie maTepuajnl (HM)

2.1. Beeaenme. OCHOBHBIC CBOWCTBA W OO0JIACTH TPUMEHEHHUS TOJUMEPHBIX HETKaHBIX
MarepuanoB. CBOICTBA OCHOBHBIX KPYITHOTOHHAKHBIX IMOJIMMEPOB UCIIOIb3YEMBIX ISl MOTYYEHUS
HM. Craguu nonydenus nonumepHeix HM.

2.2. ®unbepHble crnocoObl monyueHuss HM texHomoruum u obopynoBanue. DunbepHo-
pasznyBHble criocoObl. Kommnosutaeie MHOTOCTOMHBIE MaTepuansl CMC u CMMC.

2.3. I'mapocTtpyiiablit crioco6d nmonydenuss HM, TeXHONIOTHs U UCTIOIb3yeMoe 000pyI0BaHUE.
DnekTponpsaeHue — crnocod nonydenus HM ¢ BonokHamu Hecynumu cratudeckuit 3apsia. Cyxue u
ITyCYXHE CIIOCOOBI MPSICHUS HAMOJIHEHHBIX BOJIOKOH JIJISl aICOPOIIMOHHOAKTHBHBIX HM.

2.4. OcHoBHble oOnactu npuMeHeHuss HM. HeTkanbsle mMaTepuanbl B CPeICTBAX TMTHEHBI.
buopasnaraempie HeTKaHbIe MaTePUATIBI — CIIOCOOBI TTOTYUEHUSI.

Paznen 3. KoncTpyknuoHHble ra3onanojHeHHble I[IKM jaas  a’pokocMudveckoit
NPOMBbIILIEHHOCTH

3.1. ABnarnmonnsie nensl Poxace, cmocoObl CHHTE3a U OCHOBHEIE CBOIMCTBA.

3.2. TlonukapumuMUAHBIE TEHBI — OJIOYHBIN U PAaCTBOPHBIM CIOCOOBI CHMHTE3a UCXOIHOTO
comnojuMmepa.

3.3. TonmakprIMMUIHBIC TICHBI, CHHXPOHU3AIUS MPOIIECCOB BCIICHUBAHUS M UMUM3AIIH.
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4. O0beM yueOHOH TUCIHIJIMHBI

Bun yuebHo# paboThI 3E Aiaﬂ' Af{Tp'

OO6miast Tpy10€MKOCTh TUCIUILIAHBI 3 108 81
KOHTaKT.Haﬂ padora — ayauTOpHbIE 18 64 186
3AHATHA:
Jlexnun 0.9 32 24.3
[IpakTuueckue 3ansatus (I113) 0.9 32 24.3
JlabopaTtophbie pabotsl (JIP) - - -
CamocrosiTesibHas padoTa 1.2 44 33
KoHrtakTHas camocTosTenbHas pabora 0,4 0.4
CaMOoCTOsATEIbHOE U3ydEHHUE Pa3JieioB 1.2 136 326
IACIIATUINHEI

3auém c
Bua uTOoroBoro KOHTpOJIA: L

OUeHKOIL

AHHOTanUs padoyeil MPOrpaMMbl IUCIATIIAHBI
«XHMHSA TBEPOTO TeJIa»

1. Heap AUCHUIIMHBI — OBJIaICHUE OaKalaBpaMy CUCTEMATUYECKUMU 3HAHUSMU 110 XUMHUH
TBEPJIOro TeNla, M3y4yeHHE CTPOCHUs, (U3NKO-XUMHUECKHUX CBOMCTB M OCHOBHBIX IPHUHIUIIOB
MIOJIy4EHUS TBEPJIbIX TEJl.

2. B pe3yabTaTe H3y4yeHHs IUCHUILIMHBI 00y4Yaloluiics Mo mporpamme 0akajaBpuara
AOJIKEH:

Obnadamye CIeAYIOIMAMI KOMIIETEHIIMSMU ¥ HHUKATOPAaMH MX JOCTHKCHHUS:

[1K-7.1, I1IK-7.2, T1K-7.3.

3namy:
— NPUYUHBI 00pa30BaHUs Ae(PEKTOB KPUCTAIUIMYECKON CTPYKTYPBI U UX KIaCCU(PUKALIHIO;
— XapakTep BIUSHUS PaBHOBECHBIX M HEPABHOBECHBIX JE(PEKTOB HA CTPYKTYPHO-UYBCTBUTEIILHBIE
CBOMCTBA TBEPABIX TE,
— OCHOBHBIE IIPEJICTABICHUS O 30HHOM TEOPUM M CTaTUCTHKE PAaBHOBECHBIX HOCHUTENEH 3apsaa B
TBEPAOM TEIIE.
— OCHOBHBIE€ NpPEJCTABICHUS 00 M3JENUAX BAKYYMHOM M TBEPAOTEIbHOM 3JIEKTPOHUKH M POJIH
Ne(pEeKTHOM CTPYKTYpbl MaTEpUajIOB B 3TUX NPUOOPAX;
— BKCHEpPUMEHTAIbHbBIE METO/Ibl YIIPABICHUS KOHLIEHTpAaLMEN U IPUPOAOH PaBHOBECHBIX JE(PEKTOB
B TBEPJIOM TEIIE;

Ymems:
— PpaccUMTHIBaTh TEPMOJUHAMHYECKHE XapaKTEPUCTUKU J1€(PEKTHBIX OMHAPHBIX HEOPTaHUYECKUX

KpHUCTAJJIOB;

— CaMOCTOSATEIBHO OMPEENATh KPUCTALTHIECKYIO CTPYKTYPY Pa3TUYHBIX 00BEKTOB;

— 00CY>KIaTh PE3yNIbTAaThl TPOBEJACHHOTO MCCIICIOBAHMUS, OPUEHTHPOBATHCS B COBPEMEHHOM
TUTepaType Mo Kpuctaiorpadguu 1 XMMHUH TBEPJIOTO Tella B pa3IMYHBIX 00JIACTIX HAYKU U
MIPOU3BOJICTBA, BECTU JUCKYCCHUIO 110 BOIIPOCAM 3aKOHOMEPHOCTEN U UCIOJIb30BAHUS COBPEMEHHBIX
(U3UKO-XMMHYECKUX METOOB aHan3a TBepA0(a3HbIX BEIIECTB;

Braoemy:
— TeopHel U HaBbIKaMU MPAaKTUYECKOM paboThI;

— MOHMMaHHUEM OIPEEIISIONIeH POIN PABHOBECHBIX J1€()EKTOB KPUCTAJUIMYECKOH CTPYKTYpBI IPU
MIOJIyYEHUU MaTEpUAJIOB C 3apaHee 3aJaHHBIMU CTPYKTYPHO-UyBCTBUTEIBHBIMH CBONCTBAMU;
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3. KpaTkoe cogep:xanue AU CUHNIUHBI

Pa3nen 1 PaBHoBecHbIe 1eeKThI B 00beMe TBEPIOTo TeJia

1.1. Tunel pasynopsiioueHust B KpUCTalaX YHUCTBIX OMHApHBIX coeAMHEHUH. OCHOBHBIE THIIBI
cOOCTBEHHOT0 aTroMHOTO pasynopsoueHus (mo Ilortku, mo PpeHkenro, aHTUCTPYKTYPHOE).
OHeprus aToMHOIO pPasyHoOpsNOYEHUS M METOAbl ee ompeaeneHus. KBazMXuMHUUECKMH METOL;
KBa3MXUMHUECKUE PEAKINH C yJacTueM J1e()eKTOB.

1.2. DnexkTpoHHOE pa3ynopsJ0YeHHUE B KPUCTAILIAX; CBOOOIHBIE AIEKTPOHBI U IbIpkH. HelTpanbHble
U 3apsOKCHHbIC aTOMHBIC Je(EeKThl. DJIEMEHTbl 30HHOW Teopuu TBepaoro Ttena. CpaBHEHHE
CTPYKTYPHO-YyBCTBUTEJIBHBIX CBOMCTB METAJUIOB, IOJYNPOBOJHUKOB U IUDJIEKTPUKOB C TOYKH
3pEHHUs] 30HHOU TEOPHH.

1.3. IlpumecHsie aroMmHble AedexTsl. JlerupoBanue kpucramioB. CoBpeMeHHbIe (HU3NYECKHUE U
XMMUYECKHE METO/IbI JIETUPOBAHUS; ONIPECTICHIE KOHIIEHTPAIIMOHHBIX poduIeii neruposanus. 1.4.
JIOHOpHO-aKIENTOPHbIE CBOMCTBA COOCTBEHHBIX M NPHUMECHBIX aTOMHBIX JE(PEKTOB. AccoLuarys
aTOMHBIX JI€(EKTOB €€ BIMSHHUE Ha CTPYKTYPHO- YyBCTBUTEIILHBIE CBOMCTBA TBEP.IBIX TEIN.

1.5. CraTtuctuka 3J€KTPOHOB U ABIPOK B TBepaoM Tene Dynkuus pacnpenencuus Pepmu-/Iupaka.
BbIpox/ieHHbIE W HEBBIPOKJIEHHBIE IOJYNPOBOJHUKUA. XUMHUYECKHM MOTEHLMANT 3JEKTPOHA.
Ypoeenp @epmu. IlomynpoBomHuku N- u p- TUna. CKOMIEHCHUPOBaHHBIE IOJIYIPOBOIHUKHU.
['pannLBI TPUMEHEHUS 30HHOM TEOPUU TBEPAOTO TEA.

Pasnen 2 PaBHoBecHe KpucTa/ila OMHAPHOIO COeMHEHUs C Tra3oBoii ¢a3oii ogHOro H3
KOMIIOHEHTOB.

2.1. TlonHoe paBHOBecHe COOCTBEHHBIX /1€()EKTOB B KpHCTAJaX YMCTHIX OMHApHBIX COEIUHEHUH.
Meton bpoyspa. HacTuuHOe paBHOBECHE U OTKJIOHEHHE OT CTEXWOMETPUU. 3aKalka. YIpaBlieHUuE
COCTaBOM M CBOMCTBAaMH KpUCTAJUIOB OMHApHBIX COEIUHEHUN Ha IpuMmepe cucteMm "OKcup -
kuciopon”, "cynbdua cepa". OTHOCTOPOHHKE U IBYXCTOPOHHHE (a3bl. DaKTOPHI, ONMPEACIISIONINE
HIMPUHY 00JaCTH TOMOTI€HHOCTU. TepMoaMHAMHUYECKUil p-N-mniepexoj]l. DJIEKTPOHHbIE U HOHHBIE
MIOJIYTIPOBOIHUKH.

2.2. O030p CTPYKTYpPHO-UYBCTBUTEIbHBIX CBOMCTB KpHUCTAUIOB OKCHJOB M XaJbKOTC€HHJIOB
TIEpPEXOIHBIX METAJIIOB, HONYIPOBOIHIKOBBIX coemunennii ANB &N

2.3. OnpezneneHue NpUpoabl TOMUHUPYIOMIUX JePEKTOB.

Pazgen 3. PaBHoBecue 1e¢eKTOB B KPUCTALIAX COeIHHEHUH

3.1. PaBHoBecue paedeKkToB B KpHUCTaIaX COEIUHEHUH, COAEPXKAIIMX MPUMECHBIE AaTOMBI
I'erepoBanenTHBI N30MOpGU3M. MeXaHU3MbI BHEIPEHUSI IPUMECEH: MEXaHU3M KOHTPOJIUPYEMBIX
aTOMHBIX J1€(DEKTOB M MEXaHU3M KOHTPOJIUPYEMBIX SJIEKTPOHHBIX J€(PEKTOB. (KOHTPOIUPYEMO
BaJICHTHOCTH). JIOHOpHO-aKIeNTOpHbIE CBOMCTBA MpuMeceil. BiusHue cocraBa razoBoil ¢asbl Ha
pacTBOPpUMOCTh M MEXAHU3M BHEApPEHHs NIpuMecedl. B3aumMmHOe BiIusHUE IBYX NIpHMeEcEed Ha
pactBopuMocTh. [IpuHIMIT KOMIIEHCAMK 3apsa.

3.2. YmpaBieHHE CTPYKTYPHO-UyBCTBUTEJIBHBIMU CBOMCTBAMH KPHUCTAIJIOB KOHTPOJIUPYEMBIM
BBEJICHUEM IIPUMECEH: JIFIOMUHECLIEHLINS, MIEKTPONPOBOIHOCTh, MArHUTHBIE CBOMCTBA U JP.

Pazgen 4. OcHoOBHbIe MeTOAbl HCCIAEIOBAHMS CTPYKTYPHO-4YYBCTBHUTEJIbHBIX CBOWCTB
KPHCTAJJIOB

4.1. OnTuyeckue METOAbI HCCIEAOBAHUS pEalbHON Je(PEKTHOW CTPYKTYpbl TBEPIBIX TEII.
XapakTepUCTUKH HEPABHOBECHOT'O COCTOSIHUS JJIEKTPOHOB M JBIPOK B  IOJYNPOBOJHHUKAX.
l'enepamus, pexomMOMHANUsT U CpelHEE BpeMs JKU3HM  HEPaBHOBECHBIX  HOCHUTEJEH.
PexomOuHaonHas mgroMuHecHeHIH. DOTo- M KaToAOMIOMUHECHEHIUS. JIIOMUHECHeHINs Kak
METOJI HCCIEeIOBaHUS TONKON Je(heKTHOM CTPYKTypbl TBepAbIX Tel. ONTHYecKHe CHEKTPbI
MOTJIOIIEHUS M OTPaXXeHUs1 KpUCTaIoB. CrieKTpocKonus Tugdy3HOTO OTpaXKEeHHUs, €€ PUIIOKEHUS
JUISL OIIPEJICJIEHNS 30HHON CTPYKTYpBI TBEPAOIO TeNa, XapakTepa B3auMoIeHCTBUS AePEKTOB.

4.2. VlccnenoBanue 3JEKTPONPOBOJHOCTH KPUCTAJUIOB B 3aBUCUMOCTH OT TEMIIEPaTyphl, COCTaBa
JaBJICHHUs Ta30BOM (a3bl- OJUH M3 OCHOBHBIX METOJOB H3Y4YEHMs] PaBHOBECHM AaTOMHBIX M
9JIEKTPOHHBIX JIEPEKTOB B TBEPJIOM TEJIE.

4.3. TlpuMmeHeHHEe METOJOB PEHTTeHOTpa(uH, ASIEKTPOHHOW CIIEKTPOCKONMH W MHUKPOCKOIIHH,
MUKHOMETPUYECKOTO aHalln3a Jyis onpezesneHus Ae(eKTHOW CTPYKTYpbl TBEPJOTro Tena.

4. O0beM yueOHOMH TUCIHIJIMHBI
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O0BbeM THCHHILINHBI
Buj yueOHoii padoThl Axan, | Acip,
3E
q, q,

OO01asi TPy10€eMKOCTb M CIUILIAHBI 6 216 162
KonTakTHast padoTa — ayIMTOPHbIE 3aHATHS: 3,6 128 97,2
Jlexun 1,8 64 48,6
[Tpaktuyeckue 3ausatus (I13) 1,8 64 48,6
JIaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padora 1,4 52 37,8
KonTakTHas camocTosiTelbHas padboTa

1,4
CamocTosTenbHOE U3yYeHNE PA3/IeIIOB TUCIIUILTAHBI 52 37,8
Bun konTpoJs:
IK3aMeH 1 36 27
KonrtaktHas paboTa — mpoOMeKyTOUHas aTTECTAIUS 0,4 0,3
[ToaroroBka K 3K3aMeHY. 1 35,6 26.7
Buja nTOoroBoro KOHTpoOJIs: IK3aMeH

AHHOTaNUs padoyeil MPorpaMMbl IUCIUTIIAHBI
«'eTeponuK/IMYecKHE CTPYKTYPHI B MATEPHAJIOBEIEHUID)

1. Henap AMCHMIUIMHBI — CO3/IaHUE OCHOBBI JUIsI TIOHUMAHUSI CTPOSHUS U IPEBpALICHHI
XMMHUU TETEPOLUKINIECKUX COSAMHEHUH C YI€TOM TOTO, YTO THITBI PEaKIUii U (PaKTOPHI, BIUSIIOIINAE
Ha UX MIPOTEKaHUE, BHITEKAIOT U3 CAMOW OPraHWYeCKOM XUMHUH, U IO3TOMY €MHBI Il OpPraHu4eCcKon
XUMHH U XUMUH TeTEPOIUKINICCKIX COCTUHCHHIIMA.

2. B pe3yabTaTe U3yuyeHHs JTUCHUILIMHBI 00y4YaloLIuiics M0 mporpaMme 0akajiappuara
JOJIZKeH::

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

I1K-6.1, T1K-6.2, [IK-6.3, YK-1.1, VK-1.2, YK-2.1, VK-2.2, YK-2.5.

3nams:

— THUIBI pEaKIMOHHON CIIOCOOHOCTH T€TEPOIMKIIA HCXO/S U3 €r0 CTPYKTYPHOU (hOpMyIIbI;

— OCHOBHBIE TEPMHHBI U TIOHATUS XUMHUHU TETEPOIUKINYECKUX COSAMHEHUN; COBPEMEHHbIE
TEHJICHIINA XUMHUH TeTEPOIUKIIOB, UX IPUMEHEHHUE;

— HOMEHKJIATypy XUMHUHU TeTePOLUKINYECKUX COSTMHEHUN

Ymems:

— TMJIAaHUPOBATh CHHTE3 IIENIEBOI CTPYKTYPHI IMMyTeM BBeleHUs U Moaudukamuu GyHKIUNA B
pa3nIUYHbIE TIOJIOKEHUS TeTepolukia (Ha OCHOBE U3YYEHHBIX TMATTEPHOB pEaKIMOHHOU
CIIOCOOHOCTH);

— IUTaHUPOBATh CHHTE3 IEJIEBOM CTPYKTYpbl HAa OCHOBE 0a30BBIX IMPHHIUIOB CO3JIAHUS
TeTePOLMKIMYECKOTO SApa MyTeM UKIU3AIUN WIH PEIUKIH3AIIIT

Braoemy:

— COBPEMCHHBIMH  CHHTETHYCCKUMH  METOJIaMH  TPUMEHUTSIIBHO K  XHMHUH
TeTEePOLMKINYECKIX COEINHEHHUH

3. KpaTkoe conep:xkaHue TUCHUILINHBI

Pazjnen 1. O0mme npeacraBjieHust

1.1. OOuue npeacTaBieHus O CTPYKType, GU3MKO-XUMUYECKIX CBOMCTBAX M YCTOMUYHUBOCTH
TeTEePOIMKIMYECKIX COeTMHEHUIA. BHOIOTHYeCcKN 3HAaYNMbIE TeTePOITUKITBI.

1.2. B3zaumomnpeBpatieHusl, criennpuka XUMHIECKIX CBOMCTB, 0a30BbIe TIOIXO/IbI M METOBI
CHUHTE3a HACBIIICHHBIX, YACTUYHO U TOJIHOCTHIO COMPSKEHHBIX TETEPOIMKIOB. PackpeiTue u
3aMbIKaHKe IUKIIOB, peakimu perpkausanud (ANRORC)

Pa3nen 2. MakpoUMKJIbI

2.1. TIaTuuneHHble TeTePOMOHOIMKIIBL: OJJMH UJTH JIBa TeTepoaToMa

2.2. IlaTnuneHHbIe TETEPOMOHOIIMKIIBI: TPU M 00JIee reTEPOaTOMOB
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2.3. benzoaHHEIMPOBAHHBIC MATUWICHHBIE FETEPOIIUKITBI

2.4. lllecTuusieHHbIE TETEPOMOHOIIMKIIBI: OJMH HIIU JIBAa T€TEPOATOMa
2.5. lllecTuusieHHbIE TETEPOMOHOLMKIIBL: TPH U 00JIe€ reTepoaTOMOB
2.6. beH3oaHHEIMPOBAHHBIE IIECTUUIEHHBIE T€TEPOLIUKIIBI

2.7. YeTbIp€x- U TPEXUICHHBIE TETEPOILIUKIBI

2.8. CeMuuJIeHHbIE I'€TEPOLMKIIBI U LIUKJIbI OOJIBILIEro pazMepa

2.9. DneMeHTOOpraHUYEeCKHEe, METAUIAIMKIIBI U TPEXMEPHBIE CHCTEMBI
2.10. TlomureTepoIuKIIbI

Pa3nen 3. PerpocunTernyeckuii aHaaus

3.1. PerpocuHTeTHUECKUI aHAJIN3 JTMHEHHO CBSI3aHHBIX I'€TEPOLMKIIOB
3.2. PeTpocHHTETHYECKUI aHAIN3 MTOJUTETEPOIMKIOB U TUOPUIHBIX CHCTEM
4. O0beM yueOHOi JMCIUIIHHbI

O0BbeM THCHHUILINHBI
Buj yueOHoii padoThl Axax. | Actp.
3E
q, q,

OO0umasi Tpy10eMKOCTh M CUHUILINHBI 3 108 81
KonTakTHas padoTa — ay1uTOPHbIE 3aHATHUS: 1,8 64 48,6
Jlexnun 0,9 32 24,3
[Tpaktuyeckue 3anstus (I13) 0,9 32 24,3
CamocTrosiTeqbHasi padora 1,2 44 33
KoHTtakTHas camocTosTenbHas pabora 0,4 0,3

1,2
CaMocTosTenbHOE H3yYEHUE Pa3/IeIOB JUCIUILTAHBI 43,6 32,7
Bua uToroBoro KOHTpoOJIs: 324€T ¢ OLEHKOM

AHHOTanuUs padoyeii MPorpaMMbl JUCIUTIIAHBI
«BbrnoXuMHS ¥ IKOJIOTHS YeJI0OBEKa»

1. Heab iucuUIMHBI — 00001IEHNE, 3aKPEIUIEHHE U COBEPILIEHCTBOBAHUE 3HAHUH, YMEHUHN
U BJIQJCHHUM, O00ECHeuMBaIONIMX CIIOCOOHOCTh W TOTOBHOCTH OakajlaBpa B TOJHON Mepe
OCYILIECTBIATh HAYUHO-UCCIIE0BATENBCKYIO paboTy B 0071aCTH OMOXUMUH.

2. B pe3yabTaTe H3y4eHHs JMCHUILUIMHBI 00y4YaloLuiicsl 10 mporpamme 0akaJjaBpuara
JOJIZKeH::

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:

I1K-6.1, I1K-6.2, I1K-6.3, YK-1.1, VK-1.2.

3namey:

— 0 MecTe OMOXMMMH B CHUCTEME HAayK O HM3HM M B3aMMOOTHOLIEHUsS OMOXHMUH,
OpPraHUYecKOi U OMOOPTaHNYECKOW XUMUH;

— CTpoeHHe U (YHKIMU KIETKH U KIETOUYHBIX OpTaHeIlT;

— CTpoeHue U Onojornyeckrue QyHKIMH BaKHEHIIMX OMOMOIUMEPOB U OMOPETYIISITOPOB

— mpolecchl GEepMEHTaTUBHOTO KaTajau3a, 00OMeHa yrieBoJI0B, OEJIKOB U JIUIUIOB,
MeMOPaHHOTO TPAHCIIOPTA, IPEBPAICHHS SHEPTHH

Ymems:

— TPUMEHSTh OMOXMMHUYECKHE 3HAaHUS B PEIICHUN XUMUKO-TEXHOJIOTUIECKUX, HHKEHEPHO-
HKOJIOTUYECKUX U COIMUATBHBIX MPOOIIEM

Braoemy:

— COBpPEMEHHBIMH METO/IaMH HCCIIEIOBAHUS B ONOXUMHUH;

— HaBBIKaMU IJIAHUPOBAHUS SKCIIEPUMEHTATLHO-UCCIIEI0BATEIbCKON PabOTHI

3. Kpartkoe conep:kanue TUCHUTIIAHBI

Pazgen 1. DnemMeHTHI KIIETOYHON TEOPHUH

Pazgen 2. OcHOBHEBIE KJ1ACCHI OMOIOTHYECKHU aKTUBHBIX COEIUHEHMI
Paznen 3. O0mue acreKkThl OpraHu3ai MeTadoIr3Ma

Paznen 4. OOMeH yriieBOJIOB U JTUIHIOB.

Paznen 5. buosnepreruka
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Pa3nen 6. buoperynsropst.
4. O0beM yueOHOH TUCHHIJIMHBI

Bun yuebHo# paboThl 3E Aiaﬂ' Af{Tp'

OO6m1ast Tpy10€MKOCTh TUCIUILIAHBI 3 108 81
KOHTaKT.Haﬂ padora — ayauTOpHbIE 18 64 186
3AHATHA:
Jlexun 0,9 32 24,3
[MpakTuueckue 3anstus (I13) 0,9 32 24,3
JlaGopaTophsbie paboTsl (JIP) - - -
CamocrosiTesibHas padoTa 1.2 44 33
KoHrtakTHas camoctosTenbHas pabora 0,4 0,3
CaMOoCTOsATEIbHOE U3yUEHHUE Pa3JieioB 1,2 436 32.7
TACIATUINHEI

3auém c
Bua uTOroBoro KOHTpOJIA: L

OUeHKOIL

AHHOTaNUsA padoyeil MPorpaMMbl IUCIUTIIAHBI
«PeHTreHOCTPYKTYPHBIN aHAJIN3 MATEPHAJIOBY
1. Heap MUCHUILUIMHBI — OCBOCHHE CTYJICHTaMU (yHIAMEHTAIBHBIX 3HAHUH B 00JacTh
PEHTTEHOBCKOM M 3JIEKTPOHHON MU(GPAKIIUU HA TOJUKPUCTAIUTMUECKAX MaTepHajaX U OCHOBHBIX
MPAKTUYECKUX METOJIOB PEIICHHS HAyYHbBIX 33/1a4 B JAHHOM 00JIaCTH.
2. B pe3yabTarte u3yueHus JUCHUILINHBI 00y4yaommiics Mo mporpamMme 0akajaBpuara
JOJIZKEH
Obaadoame CIETYIOMAMA KOMIIETCHIIMSIMI M WHIUKATOPAMH UX JOCTHKCHHIA:
[1K-6.1, I[1K-6.2, I[1K-6.3, YK-6.1, YK-8.1, YK-8.2, YK-8.3

3uamo:

- ¢u3nyeckre OCHOBBI JAMQPPAKIMOHHBIX METOJOB HCCJIEIOBAaHUS MaTepuasoB;
MaTeMaTHYeCKUe OCHOBBI TEOPUU JUPPAKIIHH;

- 0CO0EHHOCTH TU(PAKINU Ha OJIMKPUCTAIUINYECKUX MaTepuaax;

- O0COOEHHOCTH ammapaTypbl AJ1s perucTpauuu 1udpakrorpamm;

- COBpEMEHHBIE METOJIbl aHaIN3a AU(PPAKIMOHHBIX JAHHBIX, OCHOBBI CTPYKTYPHOTO
aHaImM3a

Ymemy:

— TMpaBUJIbHO CIUIAHUPOBATh JU(PAKUMOHHBIA  SKCIEPUMEHT  (MpoOOMOArOTOBKA,
onTHUMajbHas KOH(Urypaus npudopa, pexuM CbeMKH);

— BbIOpaTh ONTHUMAJIbHBI METOJ pELIEHUs MCCIeA0BaTEIbCKON 3alaul, MpPOBECTU
NEePBUYHYI0 00paboTKy nau(pakTorpamm, pemiaTh CTaHJIApTHBIE 3aJauyd IMOJHONPO(UIHLHOTO
aHaImM3a

Bnaoempy:

— COBPEMEHHBIMU METOAAMHU aHalu3a JU(PaKIMOHHBIX JAaHHBIX, BKJIIOYAs METOJIbI
NOJHONPOUIBHOTO aHanu3a (Metoa Putsenbaa);

— IPOrpaMMHBIMH TTaKeTaMH JJisi 00paboTKU TUPaKTOrpaMM MOTUKPUCTATINYECKUX
MaTepUajoB, HABbIKAMU OIPEIETICHUS MapaMeTPOB dJIEMEHTAPHOM sTUEeHKH;

— YTOYHEHMSI KPUCTAIINYECKUX CTPYKTYP U ONPEEIICHUS TapaMETPOB MUKPOCTPYKTYPbI

3. Kpatkoe coaep:kanue A1 CHUIIUHBI

Pa3nea 1. OcHOBBI KPHCTAJLIIOXUMHUH

1.1. Cummertpusi KpUCTaIOB

1.2. PeHTreHOBCKOE U3IYUYE€HUE U €r0 B3aUMOCHCTBUE C BEILIECTBOM

1.3. OCHOBBI KHHEMATUYECKOH TEOPUH TUPPAKIINU

1.4, Tucpaxmus Ha peanbHBIX cucTeMax. Teoperndeckas audpaxrorpamma
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1.5. DkcnepuMeHTaIbHAS TEXHUKA TUPPAKINOHHOTO SKCIIEPUMEHTA

Pasznea 2. [lepBuunasi 00padoTka nudppakTorpaMmmbl

2.1. ITpodwnpnbii ananu3. KauecTBeHHbIl peHTreHO(Da30BbINH aHanu3. ba3el nanaeix ICDD

2.2. Unnuuupoanue audpakrorpamm. OnpeeneHue mapaMeTpoB dJIEMEHTAPHOUN SYEHKH.

2.3. Cummerpuss oOpaTHOro HpPOCTpaHCTBA. B3aumocBs3p nudpakrorpamMmbl |
KPUCTATINYECKON CTPYKTYPbI COCAMHEHHUS.

2.4. Ilpumenenue audpakiuy K UCCIECAOBAHUIO CTPYKTYPHBIX (Da30BBIX mepexonoB. Metox
TOMOJIOTHH.

2.5. MeToapl pemeHusi KpUCTAUIMYECKOH CTPYKTYPBl IO HOPOLIKOBBIM TU(PPAKIINOHHBIM
JTAHHBIM.

2.6. YTOouHEeHHE KPUCTAJUIMYECKUX CTPYKTYp. MeTon Putsenbaa

2.7. KonnvecTBeHHBIN peHTreHO(a30BbIi aHAIN3

Pa3zneua 3. TekcTrypa moJIMKpUCTALIHYECKUX 00pa310B

3.1. Meroapl aHaIM3a TEKCTYPbI

3.2. ludpakuusi peHTTeHOBCKOTO M3Iy4eHUs Ha HAHOOObEKTax. BiusHue MUKPOCTPYKTYPBI
oOpasna Ha BuJI TU(HPaAKTOrPaMM.

3.3. DneKTpoHHAsA U HEUTPOHHAS TUDPAKIIHSL.

3.4. UccrienoBanue TOHKHX IJICHOK, PEIICKTOMETPHS

4. O0beM yueOHOi TUCIHUIITTHHbI

O0beM TMCUMILINHBI
Bup y4eOHoii padoThI Axax, | Acip.
3E
y, y,

OO0umasi Tpy10eMKOCTb M CHUILINHBI 4 144 108
KonrakTHas padora — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[Tpaktuueckue 3anstus (I13) 0,89 32 24
CamocrosiTesibHas padora 1,22 44 33
KonrtaktHas camocrositenbHast pabora

1,22
CaMocTosTebHOE H3yYEHUE Pa3/IeNoB JUCIUILINHBI 44 33
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mIpoMeKyTOuHas aTTeCTalus 0,4 0,3
IToaroroBka K 3K3aMeHy. 1 35,6 26.7
Bua uTOroBOro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«OcHOBBI QU3UKN KOHAEHCHPOBAHHOTO COCTOSTHUSD)

1. Heap (ucUMIIMHBI TPOAEMOHCTPUPOBATH MHOT000Opazne PU3NIECKUX SIBICHUH,
MIPOUCXOJSIINX B KOHJICHCUPOBAHHOM (ha3e BeliecTna.

2. B pe3yabTare n3yueHus AUCUMILIMHBI 00y4alOLIUiics MO0 MporpaMmMe 6akajaaBpuaTa
JOJIKEH

Obnadams CIeTyIONTUMA KOMITIETCHIIMSIMU ¥ MHANKATOPAMH UX JOCTHXKCHUMN:

[1K-6.1, I1K-6.2, TIK-6.3.

3namy:

- COBPEMEHHBIE MPEJICTABICHUSA O KPUCTALTNYECKUX CTPYKTYpax;
- 00 SKCIIepUMEHTAIBHBIX METOJIaX X OMPEICICHUS;

- 0 ()OHOHHOW U DIIEKTPOHHOU MOACUCTEMAaX TBEPAOTO Tela;
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- 0 KJIacCH(UKAIIUU TBEPIBIX TEI

Ymems:

- OLICHUBATh XapaKTepHbIE MapaMeTphl Pa3IMYHBIX MOJACUCTEM B KOHJACHCUPOBAHHOM (a3e;

- YMeTb OPUEHTHUPOBATHCA B MHOT000pa3uu (GU3NYECKUX SIBJICHUN KOHICHCUPOBAHHOIO
COCTOSIHUS

Braoemy:

- COBPEMEHHBIMH TEOPETHYECKUMHU METOJAaMH OIUCAHUS B3aMMOJCHCTBHIA aTOMOB H
3JIEKTPOHOB B KPUCTAJIIIE;

- COBPEMEHHBIMH TEOPETUYCCKUMH MPECTABICHUSIMU O TEPMOJUHAMUYECKHUX, ONITHYECKUX
Y MarHUTHBIX CBOMCTBAX TBEP/BIX TEIl

3. Kpartkoe conep:kanue 1UCHUIIUHBI

Pa3nen 1. Kpucraniuyeckue pemeTKd M CBOMCTBA KPUCTALJIOB

1.1. Kpucraminueckue CTpyKTyphI.

1.2. Obparnas pererka.

1.3. Tunsl cBsA3€i B KpHUCTaIIaX.

1.4. ®oHOHBI KaK KOJIEOaHHS KPUCTATLTUYECKON PEIIETKH.

1.5. ledexTsl B KpUCTaIIIAX.

1.6. TemioBbIE CBOMCTBA KPUCTAILIOB.

Paznen 2. DjekTpoHHbIE CBOiiCTBAa TBEPAOIo Tela

2.1. Meramyeckas CBsI3b.

2.2. DNEKTPOH B MEPHUOAMYECKOM MOTEHIIHAIE.

2.3. MeToJ1 CHIJIBHOM CBS3U.

2.4. TTomynipOBOTHUKH.

2.5. KoHTaKTHBIE SIBIICHUS B MIOJTYITPOBOIHHKAX.

2.6. Marnetusm.

2.7. CBepXIIpOBOAUMOCTb.

2.8. Ontuyeckue sIBICHUS B KPUCTAJLIAX.

2.9. Yuer B3auMOJICHCTBUS JIEKTPOHOB.

2.10. Teopus pyHKIIMOHANA TUIOTHOCTH.

4. O0beM yueOHO#H JUCIHIJIMHBI

O0beM JMCHHUIIIMHBI
Buj yueOHoit padoThl Axan. | Actp.
3E
. .

OO0masi Tpy10€eMKOCTb TMCUMILIUHBI 6 216 162
KonTakTHasi padoTa — ay1uTOPHBIE 3aHATHUS: 3,6 128 96
Jlexun 1,8 64 48
[Tpaktuueckue 3austus (I13) 1,8 64 48
JIaboparopusie paboTs (JIP) - - -
CamocrosiTesbHast padoTa 1,4 52 39
KonraktHas camocrositenbHast pabora 14 - -
CaMoCTOsATENBHOE U3YUEHUE PA3JIEN0B JUCIUILINHEI ’ 52 39
Bua konrpous:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoOMeKyTOUHas aTTECTAIUS 1 0,4 0,3
[ToaroroBka K SK3aMeHY. 35,6 26,7
Bua uToroBoro KOHTpoOJIs: IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«CnexkTpanbHble METOAbI HCCICAOBAHUA B XMMHHU U MaTepHaT0Be]eHUN
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1. Heap AMCHUIUIMHBI — O3HAKOMJICHHE OOYYAIOUIMXCS ¢ OCHOBHBIMH MPUHITUIIAMU
COBPEMEHHBIX METO/IOB UCCIICIOBAHUS BEIICCTB U MATEPUAIIOB.

2. B pe3yabTaTe H3yuyeHHsl TUCHHUILJIMHBI 00yYaUMiics M0 mporpaMMe dakajaBpuara
JMOJI3KEH:

Obnadoame CIeNYIOMAMA KOMIETCHIIMSIMEA U UHAUKATOPAMH UX JTOCTHKCHU:

TK-6.1, TIK-6.2, TTK-6.3.

Buame.

- 0a3oBbIe (PU3HUCCKUE U XUMHUUYCCKHIE TIPUHIIMIIBI, 3aJI0)KCHHBIC B OCHOBY Pa3IMYHbBIX
METOJIOB UCCJICIOBaHMS CTPOCHHSI BEIICCTBA,;

- METOJIbI UCCIICIOBAHMS CTPOCHUS U (PU3HKO-XMMHUECKHUX CBOMCTB, a TaK)Ke 000PYI0BaHHE
1 IpHOOPHI MPOBEICHUS TAKUX UCCIICIOBAHUIA;

- crenu(UKY pa3IMYHbIX (PU3NKO-XHUMHUYECKUX METOJIOB M3YYCHHS CTPOCHUS BEIECTBA U
00JIaCTH UX MPUMEHUMOCTH;

- KPUTEPUH OLICHKU CTATUCTHYECKON 3HAYMMOCTH 3KCIIEPUMEHTAIBHBIX JJAHHBIX

Ymemn:

- IJITAHUPOBATH CTPATETHUIO YCTAHOBJICHUS CTPOCHUS BEIIICCTBA;

- pPalMOHAJILHO COYETATh PA3JIMYHBIC METObI UCCIICIOBAHMS CTPOCHUS BEIIECTBA;

- 00pabarhiBaTh OSKCIIEPUMEHTAIbHBIC JaHHbBIC, TIOJYYCHHBIC C IMOMOIIBIO (PH3HKO-
XUMHUYECKHX METOJIOB MCCIEIOBAHMS BEIIECTBA;

- HCITI0JIb30BaTh COBPEMECHHBIC MPHUOOPHI U METOJUKH, TIPOBOIUTH U OPTaHU30BHIBATH
9KCIIEPUMEHTBI, TOTOBUTH 00Pa3IIbl JJIs IPOBEACHHS H3MEPEHUM

Bnaoemsy:

- crmoco0aMy WHTEPHpPETAIlMA JAHHBIX, TOJTYYCHHBIX Pa3IHYHBIMU (U3NKO-XUMHUECKUMH

METOJaMHU HCCIIeI0BaHUs CTPOCHHUS BEIIECTBa,

- MCTOI[OHOFHGﬁ HCIIOJIB30BaAHUS COBPEMCHHBIX CI)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX MCTOJIOB H3YUCHUA
CTPOEHUS BELLECTBA;

- IMPAKTUYCCKUMH HABbIKAMU HCIIOJB30BaAHUA COBPCMCHHLBIX HpI/I60pOB n METOOAUMK A
HCCIEAOBAHUS XMMHUYECKUX COCIMHEHHM pa3IMdyHOM NPHUPOABI, IPOBENCHHUS WM OPraHU3alUH
AKCIIEPUMEHTOB U UCTIBITAHUM, 00pabOTKU U aHallu3a pe3yabTaToB;

- METOJOJIOTMEH COIOCTABJIECHUS M KPUTUYECKOW MHTEPIPETAlMA MaccuBa JaHHBIX,
MOJTyYEHHBIX BCEH COBOKYMHOCTHIO MCIIOJIb30BAaHHBIX (PU3UKO-XUMHUYECKUX METOJIOB UCCIICAOBAHUS
CTPOCHMSI BELLIECTBA

3. KpaTkoe coaep:xkaHue TUCHUILINHBI

Pasznen 1. Beeaenue

1.1. OGmas xapakTepuCcTHKa U KJ1acCU(UKAIUSI METOJI0OB UCCIIEI0BAHUS
1.2. [Ipuponaa 31eKTPOMArHUTHOTO U3TyYEHUS

1.3. Knaccudukanus crekTpalbHbIX METOJIOB 10 ATUHAM BOJH
Pazgen 2. Macc-cnekTpomMeTpust

2.1. O6nacTu NpUMEHEHHUsI MacC-CIIEKTPOMETPUH

2.2. MeTo1bl HOHU3AITUH MOJICKYJT

2.3. OCHOBHBIE XapaKTEPUCTUKHN MACC-CIIEKTPOMETPOB

2.4. Teoprst MOHU3AIMH MOJICKYIT

2.5. Tumns! HOHOB

2.6. CTpyKTypHO-aHATUTHYECKHUE 3a]]aun

Paznen 3. CnexkTpockonusi B BUAUMON U yJabTpaduosieToBoii (Y P) odaacTax
3.1. Texnuka ceKTpOCKONMUU B BUAUMOMN 1 Y D obnacTsax

3.2. CriekTpsbl MOTJIOUIEHHS B BUIUMOUN 1 Y D-001acTsix

3.3. Teopust ot TUTaHIOB

3.4. JIroMmuHECIIEHIIAS

Paznen 4. MeToabl McCIeI0BAHUS ONTHYECKH AKTHBHBIX BellleCTB
4.1. Jlucniepcust ONTHUECKOTO BPALEHUS

4.2. OnTHYECKUH KPYroBOH TUXPOU3M

Pasnea 5. KoJsiebaTesbHasi CIEKTPOCKONUS
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5.1. KBaHTOBOMEXaHUUECKUN TTOIXO[]

5.2. UndpakpacHas CIEKTPOCKOIUS

5.3. CexTpocKonusi KOMOMHAITMOHHOTO PACCESTHUS
5.4. CrieupaHOCTD KOJIEOATEIBHBIX CIIEKTPOB
Pa3neu 6. SlnepHbIii MATHUTHBINH pe30HAHC

6.1. SIBnenHue AAEPHOTO MArHUTHOTO pe30HaHCca
6.2. Iunamuueckuii AMP

6.3. JIBoifHOM pe3oHaHC

4. O0beM yueOHOH TUCIHIJIMHBI

Cemectp
Bceero
Bz yue6Hoii paGoThi 4 cemectpa 5 cemectpa
3E Axan. 3E Axan 3F Axan.

q, . 4. q,
OO0mmas Tpy10eMKOCTh TUCITUTUTHHBI 9 324 g 108 6 216
KonrakTHas paboTa — ayiuTOpHBbIE 5.4 192 18 64 3.6 128
3aHATHSA:
Jlexun 2,7 96 0,9 32 1,8 64
[Ipaktrueckue 3ansatus (113) 2,7 96 0,9 32 1,8 64
JlaGopaTophsbie padoTsl (JIP) - - - - - -
CamocrosiTeqbHasi padora 2,6 96 1,2 44 1,4 52
KoHTtakTHas camocTosTenbHas pabora 0,4 0,4 -
CaMocTosTeIbHOC U3yUeHUE Pa3/IeioB 2,6 95,6 1,2 436 14 59
JIACIIUILTNHBI
Buabl koHTpOJIA:
3auém c ouenkoii + + - -
OK3aMeH 1 36 - - 1 36
KonTakTHas paboTta — MpPOMEKYTOUYHAS

0,4 - 0,4
aTTecTalms 1 - 1
[ToaroroBka K SK3aMeHY. 35,6 - 35,6

3auér ¢
Buja nToroBoro KOHTpoOJIs: - 9K3aMeH
OLIEHK O
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Bcero Cemectp
Btz yue6Hoii paboTsI 4 cemectpa 5 cemectpa
3E Actp. 3E Acrtp. 3E Acrtp.
q, q. q.
OO01mmast Tpy10€MKOCTh TUCITUTUTHHBI 9 243 3 81 6 162
KonTakTHasi pabora — ayiMuTOPHBbIE 54 | 1458 18 48,6 3.6 97,2
3aHATHA:
Jlexumn 2,7 72,9 0,9 24,3 1,8 48,6
[MpakTnueckue 3anstus (I13) 2,7 72,9 0,9 24,3 1,8 48,6
JIaboparopusie pabots (JIP) - - - - - -
CamocrosiTesibHas padora 2,6 70,8 1,2 33 1,4 37,8
KoHrtakTHas camocTosTenbHas pabora 0,3 0,3
CamocrosiTenbHOE U3yYeHUE Pa3/IeiioB 2,6 40,5 1,2 32,7 1,4 378
JTUCIUTUTAHBI
Buabl KOHTpOJIS:
3auéT c oleHKoI + + - -
JK3aMeH 1 27 - - 1 27
KonTaktHas pabota — MPOMEKYTOIHAS
0,3 - 0,3
aTTecTarus 1 - 1
[ToaroroBka k sK3aMeHy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpoOJIS: o JK3aMeH
OIIEHKOM

AHHOTaNus padoyeii MPorpaMMbl M CUMILTHHBI
«IKOHOMHKA HHHOBAIIMI»
1. Heab AUCHMILIMHBI — (OPMUPOBAHUE Y CTYACHTOB KOMILJIEKCA TEOPETHUECKUX 3HAHUN U

MPAaKTUYICCKHUX HABBIKOB B C(bepe OKOHOMHKH, TCXHOJIIOTHUYCCKOTO MPCANIPUHUMATCIBCTBA U
YHIpaBJICHUA NHHOBAIMOHHBIMUA IMTPOCKTAMM.

2. B pe3yabTaTe H3y4yeHHs JMCHUILUIMHBI 00y4YaloLuiics M0 mporpaMmme 0akaJjaBpuara

JOJIZKCH:

Obnadams CIETYIONUMU KOMIIETCHIIMSIMHU U UHANKATOPAMH UX JTOCTHKEHUH:
[IK-7.1, T[IK-7.2, TIK-7.3, YK-3.1, YK-3.2, VK-3.3, YK-3.4, YK-3.5., YK-9.1, VK-9.2, VK-

9.3, YK-10.1, YK-10.2, YK-10.3

3namy:

- OCHOBBI IPEIPUHIMATENBCTBA U YIIPABICHUS (PUPMON;

- OCHOBBI ()MHAHCOBOTO YIIPABIEHUS U MOJIETUPOBAHUS

Ymems:

- TUTAaHUPOBATh M MPOEKTUPOBATH KOMMEPIHAIH3AIMIO PE3YIbTATOB HHTEILICKTYIbHOM
TeSITeTbHOCTH;

- (popMupOBaTH MPOEKTHYIO KOMAHY;

- aHAM3UPOBATH MOTPEOUTETHCKOE MTOBEICHUE U TIPOTHO3UPOBATH TPOJIAKH;

- IPOBOJIUTH OLIEHKY 3()(PEeKTUBHOCTH MHHOBAIIMOHHOM 1€ TETbHOCTH

Bnaoempy:

- IpeMaMu paboThl Ha phIHKE KOMMEpIATU3alli1 HHHOBAIIMOHHBIX TEXHOJIOTHIA;

- TEXHOJIOTHEH OepeKITMBOTO CTapTara;

- TeXHOJIOTHel pa3paboTku (PMHAHCOBOW MOJENH MTPOEKTa

3. Kpatkoe coaep:kanue A1 CHUIIUHBI

Paspnen 1. Beegenne B 9JKOHOMHUKY

1.1. MukposKoHOMHUKA.

1.2. Makpo3KOHOMHKA.

1.3. OcHOBBI peANPUHUMATENILCTBA.

1.4. MapkeTuHT.
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1.5. MeHemKMEeHT.

1.6. OcHOBBI (PMHAHCOBOTO YIIPABICHHUS.

1.7. OcHOBBI (HMHAHCOBOT'O MOJICTUPOBAHHMS.

1.8. DxoHOMUYECKHE U HEAKOHOMUYECKHE BO3/ICHCTBUSI.
1.9. MHCTUTYIMOHANH3M U NTOBEIEHYECKask IKOHOMHKA.
Pa3nen 2. UHHOBaIlMOHHOE Pa3BUTHE

2.1. BBenenne B MHHOBAIIMOHHOE Pa3BUTHE.

2.2. InHOBaIUs KaK MPOEKT.

2.3. VlHHOBaIIMoHHAs cpeja.

2.4. TlogroToBka npe3eHTalui HHHOBAIMOHHBIX IIPOEKTOB.
2.5. UToroBas npe3eHTanuss HHHOBAIIHOHHBIX IPOEKTOB.

4. O0beM yuyeOHOM JUCIHIJIMHBI

O0BbeM THCHHILINHBI
Buj yueOHoii padoThl Axax, | Acip.
3E
q, q,
OO0masi Tpy10eMKOCTb M CUUILINHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48,6
Jlexnun 0,9 32 24,3
[TpakTuueckue 3austus (I13) 0,9 32 24,3
JIaGoparopusbie padoTsl (JIP) - -
CamocrosiTesibHas padoTa 1,2 44 33
KonTakTHas camocTositenbHas pabota 0,2 0,15
CaMocCTOsTeTbHOC H3yUSHUE Pa3JICIIOB JUCIUILTAHBI 12 43,8 32,85
Buja nToroBoro KOHTpoOJIs: 3a4éT

AHHOTanus padoyeii MPOrpaMMbl M CUUILIAHBI
«DFT-MmeToabD»

1. Heap aucuuniIuHbl — 000011I€HNE, 3aKPEIUIEHNE U COBEPIICHCTBOBAHUE 3HAHUI, YMEHUI
U BIaJEHUH, 00ecrneunBaloOUIMX CHOCOOHOCTh M TOTOBHOCTh OakajaBpa B TIIOJHOM Mepe
OCYILIECTBIISITh HAYYHO-UCCIIEIOBATENbCKYI0 paboTy B 00JIaCTH KOMIIBIOTEPHOTO MOJIEIMPOBAHUS
MaTEpHAJIOB.

2. B pe3yabTaTe M3yuyeHHs JUCHUILIMHBI 00y4YalolIuiics M0 Mporpamme dakajaBpuara
HOJIKeH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU M HHAMKATOPAMH UX JIOCTUKEHUI:

I1K-7.1, I1IK-7.2, TIK-7.3.

3namy:

- BO3MOKHOCTH M MPOOJIEMBbI KOMITBIOTEPHOTO MOJAETHPOBAHUS (YHKIMOHATIBHBIX
MaTepUasos;

- 0COOEHHOCTH JEKTPOHHON CTPYKTYpBI KPUCTAJIIIOB,

- OCHOBBI Teopuu ¢GyHKIMOHaNa MI0THOCTH (TDII);

- pasinuHbie nporpaMMHusle peanmsanuu TOII

Ymems:

- UCIOJIb30BAaTh METO/ABI TEOpUH (YHKUMOHANA TUIOTHOCTH U MOJEIHUPOBAHUS
MaTepUasos;

- 10JIB30BAThCS CHEUAIN3UPOBAaHHBIMU KOMIIBIOTEPHBIMU IPOrpaMMaMHU ISl pacdyera
aTOMHOM U 3JIEKTPOHHON CTPYKTYpbl MaTepHalioB

Bnaoempy:

- COBPEMEHHBIMU METOJJaMU MOJIETUPOBAHMS MaTEPUAJIOB, TOBEPXHOCTEH, 1e(hEeKTOB

3. Kparkoe cogep:xxanue AU CUHIIUHBI

Pa3nen 1. DiaekTpoHHAsi CTPYKTYpPa KPUCTALIOB
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1.1. 3oHHAsA CTPYKTYpa KPUCTAIIIOB U €€ CBA3b C MOJEKYISIPHBIMU opOuTansiMu. OCHOBHBIE
THUIIbI KPUCTAIUTMYECKUX PEIIETOK.

1.2. Cocrostaus bnoxa, o0paTHOe IPOCTPaHCTBO, K-TOYKH, 30HBI bpriuttosna. [InoTHOCTR
COCTOSIHM, TPOEKILIMSI HA aTOMHbIE OpOUTAIIH.

1.3. MeTaiuisl, OJIYIPOBOIHUKH, H30JIATOPBL. DHEprust depmu.

Pa3nen 2. YpaBuenue Lllpéqunrepa 1jisi MHOT0-3JIEKTPOHHBIX CHCTEM

2.1. Ypasuenue llIpénunrepa 1151 MHOTHX 3JIEKTPOHOB, MpuHuun [laynu, nerepMuHanT
CreiiTepa, BapualliOHHBIN MPUHIUT, KyJTOHOBCKOE 1 OOMEHHOE B3aMMOJICHCTBHSI, SIICKTPOHHAS
KOppesiusl.

2.2. UucneHnHoe pelieHrne MHOT0-3JIeKTpoHHOTo ypaBHeHus Llpénunarepa, 6a3ucHbie
HaOOPBbI, MEPUOINIECKHUE TPAHUYHBIE YCIOBHS, ITUKJI CAMOCOTIIACOBAHHOCTH

Pa3nen 3. Teopus pyHKIHOHAJIA MJIOTHOCTH

3.1. Teopembl Xo3u6epra-Kona

3.2. ITpubnmxeHue J0KaIbHOM INTIOTHOCTH, 00OOIIICHHOE IPaIMCHTHOE TPUOJIMKEHNE
(GGA), meta-GGA

3.3. YpaBuenus Kona-Illama, unciennoe pemenne ypapaenuii TOI1

3.4. IIpobnema caMoB3auMOICHCTBUS, TeopeMa SIHaka, TeopemMa SHEPTruU HOHU3AIINH,
ruOpuaHble QYHKIIMOHABI, TONPaBKu Xab0apaa

Pasnen 4. MoaenupoBaHue peajibHbIX MATEPUAJIOB

4.1. IlepBo-ipUHIIMITHAS ATOMUCTHYECKAs TEPMOANMHAMHKA, TIOBEPXHOCTH, A€(PEKTHI

4.2. MonexynsipHasl TuHAMUKa, MeTo kKuHeTuueckoro Mounte Kapmo

4.3. AHanuTuKa JaHHBIX, MAIIMHHOE 00y4YeHHE

Pa3nen 5. 3a npenenamu TOIT

5.1. Kpatkuii 0030p METO/10B MHOTO-4YaCTHYHOM T€OpUU BO3MYILIEHUH, T PYU3nOHHOTO U
BapuannoHHoro Monre Kapio

4. O0beM yueOHOil TUCIHUIITTHHBI

O0beM IMCUMILINHBI
Buj yueOHoit padoThI Axan. | Actp.
3E
q, q,

OO01mas TPy10€eMKOCTh THCIHUTLTHHBI 3 108 81
KonrakTHasi paboTa — ayiuTOpHbIE 3aHATHS: 1,8 64 48,6
Jlexun 0,9 32 243
[Tpaktuueckue 3anstus (I13) 0,9 32 24,3
Jlaboparopusie pabots (JIP) - -
CamocrosiTesbHast padora 1,2 44 33
KonTakTHas camocTositenbHas pabota 0,4 0,3
CaMocCTOsTeIbHOC H3yUeHUE Pa3JIeIIOB TUCIUILTAHBI 1.2 43,6 327
Buja nToroBoro KOHTpoJIs: 3a4éT ¢ om.

AHHOTanus padoyeil MPporpaMMbl U CIUTIIUHbBI
«MoJiekyasipHas 3JIEKTPOHHKA)

1. Heap AMCHUNIMHBI COCTOUT B IPUOOPETEHUN CTYACHTAMU 3HAHUM, YMEHU, BIaJIeHUN U
B (DOPMUPOBAHUN KOMIIETEHIIUN B 00JIACTH MaTepUalOBEICHHS 1, B YaCTHOCTH, B 00JIaCTH JH3aiiHa,
CO3/IaHUS U UCCIIEJOBAHUS HOBBIX (DYHKIIMOHAIBHBIX MaTEPHAIIOB.

2. B pe3yabTaTe H3y4yeHHs JUCHUILIMHBI 00y4YaloLuiics 0 nporpamMme dakajaaBpuara
JAOJIKEH:

Obnadamye CleAyOMUMU KOMIIETEHIIMAMU M HHAMKATOPAMH UX JTOCTUKECHUI:

I1K-6.1, I1K-6.2, ITK-6.3.

3namo:

- OCHOBHBIC 3aKOHOMEPHOCTH DJIEKTPOHHOI'O CTPOEHUs TBEPABIX TEJI HAa HAHO-, MUKPO- U
MaKkpOYypOBHE;

87



- BaYKHEHIINe TUIIBI COBPEMEHHBIX MAaTepUAJIOB, UX CBOWCTBA U 00JIaCTh TPUMEHEHHUS;

- OCHOBHBIE XapaKTEPUCTUKHU JJIEKTPOHHON CTPYKTYPbI Pa3IMYHBIX TUIIOB MaTepUaJIOB U UX
BJIMSIHUE HA CBOMCTBA M10JIy4aeMOI0 MaTepuaa;

- METO/Ibl UCCIIEI0BAHMSI DJIEKTPOHHOTO CTPOEHUS MOJIEKYJI U MaTepuaa U IpOrHO3UpOBaHUS
ero paboTOCIIOCOOHOCTH B 33JJaHHBIX YCIOBUSIX IKCILTyaTaIlH

Ymems:

- HCIIOJIb30BATh MOJYYEHHBIC 3HAHUS O B3aMMOCBSI3M COCTaBa/3JIE€KTPOHHOMN CTPYKTYPHI
MaTepuasa ¢ ero CBOMcTBaMu JUIsl pelieHus 3a1a4 Ju3aiiHa MaTepUalioB C 3aaHHBIMU CBOHCTBAaMU;

- OLIEHMBATh NEPCIIEKTUBBI UCIIOJb30BaHUsl MaTepHasa IJsl PEIICHUs Pa3IMUHbIX 331a4
IIPOMBIIIJIEHHOCTH;

- IPUMEHATH COBPEMEHHBIE HAYYHO-TEXHUYECKHE JOCTIKEHUS I PEeIIeHUs TpoOaeM HayK
0 MaTepuajgax U CMEXHbBIX HayK

Braoemy:

- CITIOCOOHOCTBIO K KPUTUYECKOMY aHAINU3Y U OLIEHKE COBPEMEHHBIX HAyYHBIX JOCTHKCHHUN B
00J1acTH MaTepuaIOBEICHUS;

- METO0JOTMYECKUMH MOIX0/1aMU K U3YUEHUIO AJIEKTPOHHOM CTPYKTYpbl MaTepUajoB;

- CIOCOOHOCTBIO TEHEPUPOBATH HOBBIC UJICH TPU PELICHUU MPAKTHUYECKUX 3a]a4 B 001aCTH
HayK O Marepuaax

3. Kparkoe cogep:xanue AU CUHILIUHBI

Pa3nes 1. DiiekTpoHHasi CTPYKTYPA OPraHUYeCKUX MATepPHaIoB HA MOJIEKYJISIPHOM
YPOBHe

1.1. BeeneHue.

1.2. DnexkTpoHHas CTPYKTypa OPraHMYECKHX MaTEPHUAIOB Ha MOJIEKYJISIPHOM ypOBHE.

1.3. DkcnepuMeHTalbHbIE METOABI M3YyYEHMs 3JEKTPOHHOM CTPYKTypa OpraHHYecKuX
MOJIEKYJI U MaTe€pHUaJIOB.

1.4, DnexkTpoHHas CIEKTPOCKONHUS MOTJIOIEHUS U UCITYyCKaHMSL.

1.5. Tonsporpadwus.

1.6. Meron 37eKTPOHHOTO MapaMarHUTHOTO PE30HAHCA.

1.7. I'paHn4HbIE 3IEKTPOHHBIE YPOBHHM MOJIEKyJd. BiusHue camoacconuanuu U cpeabl Ha
ANEKTPOHHYIO CTPYKTYpPY.

Pazgen 2. «PaGora» 3JIEKTPOHHOH CTPYKTYpbl B MaTepHajax TeHepauuu,
npeoopa3oBaHMA M COXPAHEHUS JHEPTUH

2.1. ®OTOBOIBTAMYECKUC TUCHKH.

2.2. OTOXUMHUYECKUE PEAKIIUU JJIS 3al1acaHus SHEPTHH.
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4. O0beM yueOHO# JUCIHIJIMHBI

O0BbeM JUCHUIIIMHEBI
Buna yueOHoii padoThl Axax. | Actp.
3E
4. 4.
OO0masi Tpy10€eMKOCTb M CUMILTUHBI 6 216 162
KonrakTHasi padoTa — ayiuTOpPHbIE 3aHATHS: 4 124 108
Jlexkuun 1,78 64 48
[Ipaktrueckue 3ansatus (113) 2,22 80 60
JlaGopaTophsbie paboTtsl (JIP) - - -
CamocrosiTesibHas padora 1 36 27
KonTakTHas camocrositensHas pabora i i
1

CamocTrosiTenbHOE U3yYeHUE PA3IeIIOB IUCIUILTAHBI 36 27
Buja koHTpOJS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOUHasi aTTecTalus 0,4 0,3
[ToaroroBka K SK3aMeHy. 1 35,6 26.7
Buja nToroBoro KOHTpoOJIs: IK3aMeH

5.3 IuCHMILINHBI YacTH, (JOPMUPYEMOii yHACTHUKAMH 00pPa30BaTeJIbHbIX
OTHOIIEHU A (TUCIUIJIMHBI 110 BHIOOPY)

AHHOTanuUs padoyeil MPorpaMMbl IUCIUTIIAHbBI
«ABTOMaTH3anMsl poueccoB u n3Mepenuii B cpeae NI LabView»

1. Hesb AucUMIIMHBI — TPUOOPETEHHE U pa3BUTHE HABBIKOB paboThl B cpeae NI LabView
M0 CO3JAaHHI0 TMPOTPAMMHOTO OOECIIEYeHHS U PEIIeHHUS Pa3INYHBIX 337ad aBTOMATH3AIHU
MPOIIECCOB U U3MepeHuii B cpee LabView.

2. B pe3yabTaTe u3yuyeHHs JUCHUILIMHBI 00y4YalOLIUiics M0 nporpamMMe dakajgaBpuara
JOJIZKeH::

Obnadamye CleAyOMUMU KOMIIETEHIMSMU U MHIUKATOPaMH MX JOCTHKEHUH:

I1K-6.1, I1K-6.2, T1K-6.3.

3namy:

- BO3MOXXHOCTM M KOHLEMNIMIO pabOThl CTPYKTYp M IIAOJOHOB s pa3pabOTKH
IIPOrpaMMHOT0 0OecrieueHus;

- noruky padotsl ctpykryp NI LabView;

- Ha3HaveHHe U Bo3MokHOCTH cpeabl NI LabView

Ymemy:

- WCIIOJB30BaTh CTPYKTYPHI M MIA0JIOHBI MOCTPOEHUs MporpammHoro obecrneuenus B NI
LabView;

- 000CHOBaHO BBIOMpaTh anroputMudeckue ctpykrypsl NI LabView;

- co3nmaBatbk B NI LabView mpocteie mporpamMMsl [Tt peLICHUS 3a/1a4 aBTOMATH3aI[HN
MIPOLIECCOB U U3MEPEHUI

Bnaoempy:

- HaBBIKAMH pean3allii BUPTYaIbHbIX prOopoB u anroputmos B NI LabView;

- HaBBIKaMH IpaMoTHOTO npuMeHenus ctpykryp NI LabView;

- HaBBIKaMH HaBHTAIllMU U MPOBEPKU COOCTBEHHBIX Mozenei B cpeae NI LabView

3. Kparkoe coaep:xkanue THCIUTIIMHbI

Paznen 1. Cpena NI LabView, ocHoBHbIe (pyHKIIMHM, BUPTYaJbHbIe NPUOOPHI 1
KOHULeNIMs NPOrpaMMHPOBAaHUsI B JAHHOI cpejie
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1.1. 3makomctBo ¢ oanementamu wuHTepdeiica cpemst NI LabView. Opranmszanus
KOMIIOHEHTOB TMpwiIoKeHHs. Pabora ¢ mepenHeit manenpio u Omok-cxemoir B NI LabView.
3HAKOMCTBO C OCHOBHBIMU MHCTPYMEHTAMH CPEJIbI.

1.2. OcnoBubic npuembl moctpoenuss mogeneii B NI LabView. Ilouck omubok u
uACHTUUKAIMS OOIIHMX MPOOJIeM OpraHu3auy OJI0K-CXeMbI U TOTOKA JTAHHBIX B HEH.

1.3. OmnpeneneHre OCHOBHBIX THIIOB JaHHBIX. PaccMOTpeHHE MNPOCTEHUIIMX TECTOBBIX
paspaborok NI LabView.

Paznen 2. Hukasl n anroputmudeckue ctpykrypbl NI LabView

2.1. V3yyeHne OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYp B cpene NI LabView. 3nakomcTBO €
pasIMYHBIMK IyTIMH peanu3anud (yHKIHOHAIBHBIX Bo3MoxkHOcTe# cpeasl NI LabView ¢
WCTOJIH30BAHMUEM MPOCTEHIINX AITOPUTMUYECKUX CTPYKTYP.

2.2. U3ydeHue THUIOB [HWKIOB. 3HAKOMCTBO C pPa3IMYHBIMU IYTSIMH peaH3aliu
(GYHKIMOHAIBHBIX BO3MOXKHOCTEH IpH puMeHeHnu uKioB B cpeae NI LabView.

2.3. Mcnonp30BaHKeE IUKIIOB, TOCTPOSHHUE MIEMEHTAPHBIX MOJIEIICH JIJIsl pealTu3alluy 3a/1a4 C
NPUMEHEHHEM LIUKJIOB M JITOPUTMHYECKUX CTPYKTYp B cpeae NI LabView.

Pa3zzen 3. Tunbl u cTpYKTYpbI 1aHHbIX B cpeae NI LabView

3.1. PaznuuHbIe cIOCOOBI TIPEICTABICHUS YUCIIOBBIX JTAHHBIX.

3.2. CTpyKTypHI JaHHBIX. /leTaabHOe pacCMOTPEHHE THITOB TaHHBIX.

3.3. Ormpenenenue TUIMOB JaHHBIX. VICIONB30BaHWE OIPENENCHU ISl TOBBIIICHHUS
3pGEKTUBHOCTH peaju3alui CTPYKTYp MAaHHbIX. Kiacrepbl. WHCTpyMeHTBI uisi pabOThI €
KJIaCTEPaMHU.

Pa3znen 4. Padora ¢ gaiiiamu

4.1. Jloctyn k ¢aiimam u3 NI LabView. N3yuenune 6a30BbIX KOHICMIIHI BBOA/BBIBO/IA
(baityioB 1 OCHOBHBIE ITYTH JAOCTYIA K OMOIMOTEKAM POCKTOB.

4.2. Tlepenaua AaHHBIX MEXIY MapauieIbHBIMUA NUKIaMH. OCBOCHHE OCHOBHBIX IPUEMOB
peanu3aly JaHHOH KOHIICTIINY.

4. O0beM yueOHOi TUCIUIITTHHbI

O0beM TMCUMTLIUHBI
Buj yueGHoii padoThl Axan. | Actp.
3E
u, .
OO01mas TPy10€eMKOCTh THCIHUTLTHHBI 3 108 81
KonTakTHasi padoTa — ayIuTOPHbIE 3aHITHS: 1,8 64 48,6
Jlexunu 0,9 32 24,3
[Tpaktuyeckue 3ansatus (I13) 0,9 32 24,3
JlaGoparopusbie paboTsl (JIP) - -
CamocrosiTesbHast padora 1,2 44 33
KonTakTHas camocTrositensHas padboTa 0,2 0,15
CamocTosTeIbHOE U3YUEHHE PA3/ICIOB JUCITUTUINHBI 1.2 438 | 32,85
Bua uTOroBOro KOHTpOJIA: 3a4éT

AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«buounpopmMaTHKa 1 MAIIMHHOE 00y4YeHHUE»

1. Heab AuCOMILUIMHBI — JaTh OakamaBpaM HauOollee BaKHbIEC MPEACTABICHUS O 0a30BBIX
QITOpPUTMaX W METOJIaX MAIIMHHOTO OOYYEHUS, MPUMEHIEMBIX ISl HCCICOBAHUS OMOIOTHUECKIX
CHUCTEM, a TaKkKe 0 PyHIaMEHTAIbHBIX OCHOBAX OpraHU3aIy U (PYHKIIMOHUPOBAHUS T€HOMA.

2. B pe3yabTaTe H3yuyeHHus JUCHUILIMHBI 00y4YaloLIUiics M0 mporpaMmme dakajaBpuara
JOJIZKEH :

Obnadams CIeTYyIONTUMA KOMITETCHIIMSIMU U MHANKATOPAMH UX JOCTHKCHUMN:

I1K-6.1, I1K-6.2, ITK-6.3.

Buame:

— METO/Ibl KPUTUUYECKOT'O aHAJIN3a U OLIEHKH COBPEMEHHBIX HAYUHBIX JTOCTUKEHUH;
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— METO/Ibl TEHEPUPOBAHUS HOBBIX UCH MPU PELICHUN UCCIEI0BATEIbCKIX U MPAKTHYECKUX
3ama4

Ymemp:

— QHANM3UPOBATh  AIbBTEPHATUBHBIC  BAPHAHTHI  PEUICHUS  HUCCIENOBATEIbCKUX H
IIPAKTUYECKHX 3aJ]ad U OLICHUBATh NMOTEHLUAIbHBIC BHIMTPHIIN/IPOUTPBIIIN peaTu3alil ITUX
BapHaHTOB;

— TIpU pEIIeHUH HCCIEA0BATEIbCKUX M MPAKTUYECKUX 3a/1a4 TeHEpUPOBATh HOBBIC HJICH,
UCXO0/1 U3 HAIMYHBIX PECYPCOB U OTpaHUUYECHUN

Braoemy:

- HaBbIKAMHU aHAJIM3a METOA0JIOTMYECKUX IPOOIEeM, BO3SHUKAIOIIUX MPH PEILIEHUN
HCCIIEI0BATEIbCKUX U MPAKTUUECKUX 3ajjayd MPO(EeCCUOHANBHOM e TeTbHOCTH

3. Kpatkoe coaep:kanue A1 CHUIIAHBI

Paznen 1. BBegeHue B MalIMHHOE 00y4eHHe

1.1. 3agaym MaUHHOTO OOYYCHHUS.

1.2. MeTtonbl perpecCHOHHOTO aHaIN3a.

1.3. MeTojb! KraccupuKaIum.

1.4. CranmapTHbIE CTATUCTHYECKHE METOBI ISl ITIAHUPOBAHUS SKCIIEPUMEHTA U 00padOTKH
pe3yJIbTaToB

Pa3neu 2. TexHoJI0ruM CeKBEeHHMPOBAHMS

2.1. O630p METOZOB, OCHOBaHHBIX HAa CEKBEHUPOBAHMH HOBOT'O TIOKOJICHHS.

2.2. BeipaBHUBaHKME KOPOTKHUX ()parMeHTOB CUKBEHCA (PHJIOB)

2.3. OnTuMu3anus BbIpaBHUBAHUS.

Pa3nen 3. HeliponHble ceTu U rj1y0okoe o0yueHnue

3.1. [lonstue Helipona. Mozaens Heiipona.Moaens MakKarmnoka-IIutrca.

3.2. HelipoHHbIE CETH U IpyrHe COCOOb! BBISABICHHS HETMHEHHBIX CBOUCTB.

3.3. 'mybokoe oOy4eHune u 3aa4n pacrio3HaBaHUsI 00pa3oB.

4. O0beM yueOHOi TUCIHIIHHBI

O0BbeM THCHHILINHBI
Buj yueOHoit padoThl Axax. | Actp.
3E
q. q.
OO0mas TPy10€eMKOCTh THCIHUTLTAHBI 3 108 81
KonrakTHas padoTa — ayqiuTOPHbIC 3aHATHS: 1,8 64 48,6
Jlexun 0,9 32 24,3
[Tpaktuueckue 3anstus (I13) 0,9 32 24,3
JIaGoparopusbie paboTsl (JIP) - -
CamocrosiTesibHas padoTa 1,2 44 33
KonTakTHas camocrositenbHas paboTa 0,2 0,15
CaMocCTOsTeTbHOC H3yUeHUE Pa3JIeIIOB JUCIUILTAHBI 12 43,8 32,85
Bua uTOoroBoro KOHTpoOJIA: 3a4éT

AHHOTanus padoyeil MPporpaMMbl U CHUTIIUHbBI
«IIporpammupoBanue Ha python»

1. Heap AMCHUIIMHBI — JaTh CTY/I€HTaM TE€OPETUYECKHUE 3HAHUS U HAyYUTh MIPAKTHUECKUM
YMEHUSM M HaBbIKAM MCIIOJB30BAaHUSA COBPEMEHHBIX MAaTEMaTUYECKUX METOHO0B, PACUETHBIX
WCCIEAOBAHUM, AaHaJIN3a, ONTHMHU3AallMA WH)KECHEPHBIX IIPOIECCOB C INPHUMEHEHUEM HAy4dHO-
BBIUMCIIUTENILHBIX MAaKEeTOB s3blka Python i pemieHust MIMPOKOro Kpyra 3a/1ad BBIYUCIUTEIbHOM
MaTE€MaTHKH.

2. B pe3yabTaTe U3yuyeHHs TUCHUILUIMHBI 00y4YalOLIUiics 0 MporpamMMe 0akajaBpuara
HOJIKEH:

Obnadamye cnenyrolUMU KOMIIETEHIUSAMYI U UHANKATOPaMH UX JOCTHKCHUI:
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[1K-7.1, I1K-7.2, TIK-7.3, YK-1.3.

3uame:

— OCHOBHBIE THIIBI AJITOPUTMOB, SI3BIKU IIPOIPAMMHUPOBAHUS;

— CTaHJapTHBIE IPOrpaMMHBbIe oOecrieueHus: CBoel NMpodecCuoHaNbHON IesITeIbHOCTH;

— QJITOPUTMBI PELLICHUs HEJIMHEUHBIX YPABHEHUN;

— aJIrOPUTMBI OJHOMEPHON ONTHMHU3ALINH;

— BBIUUCIIUTEIIbHBIE U aJITOPUTMHUUYECKUE aCIIEKThl, HEOOXOUMBbIE JJIsl IPUMEHEHUS
COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOI MaTteMaTuku, Python;

— METO/Ibl U AJITOPUTMBI JUIsl PELIEHNS NHXEHEPHO-TEXHUUYECKUX PAaCUETHBIX 3aa4

Ymems:

— peliaTh NPaKTUYECKHUE 3a]1a4H, BBIIOJIHATh MHKEHEPHBIC PacyeThl, 00pabaThiBaTh
TaOJIUIBl, CTPOUTH IpaUKU U TUarpaMMBl;

— THCaTh U OTJAKUBAThH MPOrpaMMbl Ha Python mo pa3zpaboTaHHBIM anropuTMam;

— HNPUMEHATh METOJIbl MATEMAaTU4YECKON CTATUCTUKH JUIsl PELICHNs KOHKPETHBIX 3a/1a4;

— HCIOJIb30BaTh MAKEThl NPUKIAAHBIX IpOrpaMM IMpH JajbHeilleM oO0y4eHuu U
IIPAKTUYECKON JESTEIbHOCTH;

— IIPUMEHSTH [IOJIYYECHHBIE 3HaHUS IIPU PELICHUH ITPAKTUYECKUX MH)KEHEPHO-TEXHUUYECKUX
pacueTHBIX 3aJad BBIYMCIUTEIBHON MaTEMaTUKH, C HCIIOJIb30BAHUEM COBPEMEHHBIX CHUCTEM
KOMIIBFOTEPHOI MaTeMaTHKH, B YaCTHOCTH sI3bIKa Iporpammuposanus Python

Braoemy:

— METOJIaMU pealn3alyy alrOPUTMOB Ha KOMIIBIOTEPAX;

— METOAAaMM IIPUMEHEHUsI COBPEMEHHBIX CUCTEM KOMIIBIOTEPHON MaTEMaTUKH, B YaCTHOCTH
si3bIKa IporpaMMupoBanus Python;

— crnocoOHOCTBIO MOCTAHOBKH M PEIICHUS] MHKCHEPHO-TEXHHUUECKUX PACUETHBIX 3a1ad U
HaBbIKAMU UHTEPIPETALUU U IPUMEHEHUS MOJIy4aeMbIX PE3yJIbTaTOB

3. KpaTkoe coaep:xanue A CUUNITUHBI

Paznen 1. Kparkasi XapakTepuMcTHMKa 4YMCJIEHHBIX METOJ0B M HMX OCOOEHHOCTH.
IHorpemHocTs 4nciaa, apupmerndeckux aeicreui. Ilorpemnocres pynkunun. Ilpodaemsr n
pemieHusi. O0bEKTHO-OPHEHTHPOBAHHBIN A3bIK NporpamMmmupoBanusi Python u ocodennocTn
€ro peaju3anuy 1Jsl pelieHNsl PACYeTHBIX 32124 B XMMHH U XMMHYECKOH TEXHOJIOTHH.

1.1. Python: o0630p, cpensl paspabotku (Spyder, Jupyter), cTpykrypa si3bIKa, OCHOBHBIC
onepauuu. OCHOBHbIE TUIIBI JAaHHBIX (UHCIIOBBIE, CTPOKA, CHHCOK, KOPTEX, CIOBaph, KJIACChl) U
ornepanuy Hajg HUMH. AuroputMmbl. BBox - BbeIBOg JaHHBIX. OCHOBHBIE aITOPUTMUYECKHE
KOHCTPYKIIMH (ClIeIOBaHKe, BETBICHHUE, LIUKIIbI) U UX peanu3anus B Python

1.2. CrannmaptHele M HeCTaHIapTHBIE (YHKIWHU s3bika Python, cTtpykTypa pacnonoxenus
petuareneit Mmoays SCiPy. [Toctpoenue rpadukos. Pa3paboTka anropuTMOB U OTJIAIKA TPOCTEHIINX
MIPOrpaMM, peaau3alus alropuTMa COpTUPOBKU. (65 HeAeNss —KOHTPOJIbHAS TOUKA).

Pa3nes 2. BoinosiHeHMe MaTPHYHBIX onepanuil Ha sa3bike Python u pemenue cucrem
JIMHEHHBIX anredpandeckux ypapuenni (CJIAY).

2.1. OcoOeHHOCTH BBIMOJIHEHUSI JACHCTBUM HaJg MaTpulaMH (CIOKEHUE, BBIYMTAHUE,
YMHOXeHHe, oOparieHue) Ha sizpike Python, wHdopMmanmoHHble MaTpu4HbIe (QYHKIHH( HOpMAa,
OTIpeJIeNIUTENb, PAHT).

2.2. Pemenue cuctem nTuHEHHBIX anreOpandeckux ypaBHeHnui (CJIAY). [TocraHoBKka 3a1a4u.
[TorpemHocTu. MeToapl € HUCMOIB30BAaHMEM OOpPAaTHOM MAaTPUIBI U METOJ MPOCTHIX HTEpalui;
npuMeHeHue perrareneit moayss SCiPy (root, root_scalar) mis ux peanusaruu Ha Python.

2.3. O0yCnoBIEHHOCTh CUCTEMBbI JUHEHHBIX anredpanueckux ypaBHeHuit (CJIAY) u umcno
00yCIIOBJIICHHOCTH.

Paznen 3. O0paGoTka pe3yJbTaTOB H3MepeHHs OAHON BeauduHbl. [IpudauwkeHue
(pyHKIMH MHOro4wIeHamMHu ¢ oAHOI He3aBucuMoil nepemenHoil. MHK. ®@yukuuu Python nas
padoThl C MHOTOYJIEHAMM.

3.1. OO6paboTka HKCHEPUMEHTANbHBIX JaHHBIX. TOUEYHbIE W WHTEPBAIbHbBIE OICHKH.
Craructnyeckue Gpynkunu monyist SCiPy (moamonyns Stats). Onpenenenue kpurepusi CThIOACHTA.

3.2. Meroapl anmpoKCUMAIMM 3aBUCUMOCTEH C OJHOW HE3aBHCUMOUN TEepeMEHHOW |
npuMeHeHue pernareneit moayns SCiPy (curve_fit) nns ux peamusarum.
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3.3.  Merobl UHTEPIIONSAINH 3aBUCUMOCTEH ¢ OJHON HE3aBHCUMON MEPEMEHHON U
npuMeHeHue pernareneit moayns SCiPy (intepld, splrep, splev) mns ux peanuzaium.

Pa3nen 4. Bolunc/jieHue HHTErpajioB ¢ OJHOI MepeMeHHOH YMCIeHHBIMUA METOIaMM.

4.1. MeToapl NPSIMOYTOJIBHUKOB JJISi BBIYMCICHHS ONPEACICHHBIX HHTEIPAIOB M HX
norpemHocTy. [Ipumenenune pemarens moayist SciPy (quad).

4.2. MeToJ Tpamneiuii AJist BBIYUCIECHUS OPEeICHHBIX HHTETPAJIOB U MPUMEHEHHE peraTess
moyis SCiPy (trapz).

4.3. Metox CuMIiCOHA /ISl BBIYMCIICHUS ONPEICIICHHBIX HHTEIPAJIOB M TPUMEHEHHE
pematens moaysis SCIiPy (Simps) aist ero peanu3aiumu.

Pa3znes 5. Pennenne HeJIMHEeHHBIX yPABHEHUd YUCJIEHHBIMH METOAMHU.

5.1. AaropuT™m MeTO/Ia IENICHUS OTPEe3Ka MOIOoJIaM sl peIICHHsI HEJTMHEHHOTO YPaBHEHUS
npuMeHeHue pernares Mmoayist SCIPy (bisect) s ero peanu3zamyu Ha KOMIIBIOTEpAX.

5.2. AIropuT™M MeTOJIa KacaTeNIbHBIX JUISl PEIICHHS HEIMHEHHOTO YpaBHEHUS U IPUMEHCHHE
pemarens moayis SCiPy (newton).

Pa3zneun 6. Penienune cucreM HeJIMHEHBIX YPABHEHUI YMCJIEHHBIMUA METOAAMM.

6.1. Ausroputm metona HetoroHa - Padcona u npumenenue pemaress Moayast SCIPy
(newton) mist ero peaaU3aliH .

6.2. MeToa npoCThIX WTEpaluii ¥ npuMeHeHue perarens moayis SCiPy (fixed_point) s
€ro peasu3aliy Ha KOMITBIOTEpaXx.

Paznen 7. Pemienue 3a1a4 0THOMEPHOI ONTUMU3ANMH YUCJTIEHHBIMU METOAAMMU.

7.1. MeTobl OTHOMEPHOW ONTUMH3AIMK U IPUMEHEHHE perareieid Momysst SCIPY mis ux
peau3anum.

Paznen 8. Pemenue 3a1a4 MHOTOMepPHOI ONTHMH3AIMU YHCIEHHBIMA METOaAMU.

8.1. AropuTMBI METOJIOB MHOTOMEPHOM ONTUMH3AIMU ¥ IPUMEHEHUE peIIaTesei MOy
SCiPy ms ux peanu3aium.

Pa3nen 9. Pemienue nudpdepeHIIUATBHBIX YPABHEHUI YHCIEHHBIMH METOaMHU.

9.1. AnropuT™MBbl METOJIOB perieHus: auddepeHInalbHbIX YPaBHEHUH M MPUMEHEHUE
pemiareneit (Solvers) Python st ux peanu3zaium Ha KOMITBIOTEpaXx.

4. O0beM yueOHOi# TUCHUIITTHHBI

O0beM TMCUMTLTHHBI
Bun yuebHoi paboTbl Axan | Actp.
3E
q, q,
OO6m1ast Tpy10€MKOCTh TUCIIUILIAHBI 3 108 81
KonrakTHas padora — ayiuTopHbBIE 1,78 64 48
3aHAATHSA:
Jlexun 0,89 32 24
[Tpaktryeckue 3anstus (I13) 0,89 32 24
JlabopaTtopusbie paboTsl (JIP) - - -
CamocrosiTesibHas padoTa 1,22 44 33
KonTakTHas camocrositensHas pabota 0,2 0,15
CaMoCTOsATENBHOE U3yUEHUE PA3JIETIOB 1,22 438 3285
JTUCIUTUTAHBI
Bua konrpoJs: 3a4yeT

AHHOTanus padoyeil MPporpaMMbl IUCHUTIIUHbBI
«KoMnbroTepHble METObI OIIEHKHU CBSI3U CTPYKTYPA - OM0JIOTHYECKAsh AKTHBHOCTDb)

1. Heab AUCHUNIMHBI — TTOJTYYCHUE 3HAHUN W HABBIKOB TI0 MCTIOJIB30BAHUIO TEXHOJIOTUN U
CpelCTB XeMOMH(DOPMATHKH B TIPEICKa3aHUsI CBOMCTB COCTMHECHHIA.

2. B pe3yabTarte n3yueHus JMCHHUIIMHBI 00y4aIONIHIiCS M0 MporpaMMe 6akajaBpuarTa
JAOJIKEH

Obaaoams cneayomuMy KOMIETEHIUAMA U MHAUKATOPAMU UX JOCTUKCHHIA:
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[1K-7.1, I1K-7.2, TIK-7.3, YK-1.3.

3uame:

— OCHOBHBIE  TOHATHUS, ONpPENEICHUs, METOAbl W MOAXOAbl, HCIOJNb3yeMble B
XeMOMH(OPMATHKE;

— CHOCOOBI MPEJCTABICHUS XUMHUUYECKUX JAHHBIX, METO/IbI OCYILIECTBIICHHS ITOMCKA B
XUMHUYECKUX 0a3ax JaHHBIX;

— OCHOBHBIE XMMHUYECKHE 0a3bl JaHHBIX, UCIOJIb3yeMble B Pa3IMYHBIX HAYYHBIX LIETSAX, U
METO/]Ibl pabOThl C HUMU;

— METO/BI TEOPETHUYECKOTO CO3/IaHUSI U OTOOPAa XUMHUYECKUX COCAMHEHUN U MPOBEACHUS
CKpUHHHTA

Ymems:

— WCIIOJIb30BAaTh ~ OCHOBHBbIE  (PU3UKO-XMMHUYECKHE,  MaTeMaTUYeCKue U  HHbIE
€CTECTBEHHOHAYYHbIE TOHSTHS U METO/IbI IIPH PEHICHUH MPOo(decCHoHaNbHBIX 3a/a4;

— €03/1aBaTh COOCTBEHHBIC XUMHUUECKUE 0a3bl JAHHBIX, ONIEPUPOBATH UMH, TPOBOJIUTH MTOMCK
B HHUX

Braoemy:

— METOAMKAMH MOJICTUPOBAHMS  CTPYKTYPa-CBOWCTBO, BHPTYJIBHOTO CKPUHUHTA W
BAJIMJALIUN MOJIEIIEH;

— TeXHUKaMHU MOJEIUPOBAHUS CBOMCTB XMMHUECKUX COCIMHEHUH, ONTUMU3ALNU CTPYKTYPBI
XUMHUYECKHUX COSIMHEHUN U COCTaBOB

3. Kpartkoe conep:kanue TUCHUILIHHBI

Paspnen 1. Beenenue B qrucnunimny. IlpeacraBienne XuMu4ecknux 00beKTOB.

1.1. Ilpsimast u oOpaTHAs 3aa4l MOJICITUPOBAHHMS.

1.2. IlpeacraBieHne MOJIEKYIL.

1.3. MaTtpuuHoe npecTaBlIeHHE, BUIbI MATPUIL.

1.4. TloBepxHocTu. Buasl noBepxHocTei.

1.5. Monekynsapnas popma.

Pasznea 2. Xumnueckue 0a3b1 JaHHBIX.

2.1. Tume! 6a3.

2.2. Jluzaiin OMOIMOTEK JaHHBIX.

Paznen 3. MoaennpoBaHue " cTpyKTypa-cBoicTBO"

3.1. leckpunTopsl.

3.2. Uctopust MoaenupoBaHus "CTpyKTypa-CBOUCTBO".

3.3. O6paboTKa JaHHBIX.

3.4. O6nacTh NPUMEHUMOCTH.
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4. O0beM yueOHO#H JUCIHIJIMHBI

O0BbeM TUCHUIIINHBI
Bun yuebnol paboThl Axan | Actp,
3E
q. 9.
OO01mmas TpyA0eMKOCTh TUCITUTUTHHBI 3 108 81
KonTakTHasi paboTa — ay1uTOpHBIE 178 64 48
3aHATHSA:
Jlexkuun 0,89 32 24
[Ipaktrueckue 3anstus (113) 0,89 32 24
JlaGopaTophsbie padoTsl (JIP) - - -
CamocrosiTesibHas padora 1,22 44 33
KonTakTHas camocrositensHas pabota 0,2 0,15
CamocTosTenbHOE U3yUeHHUE Pa3ieioB 1,22 438 32,85
JUCIUILTAHBI
Bupa xonrpoJis: 3a4er

AHHOTaNUs padoyeil MPOrpaMMbl IUCIUTIIAHBI
«XHMHYeCKHEe HCTOUYHUKH TOKA»

1. Hea» pucuMmiadHbl — QopMupoBanue 0a30BBIX 3HAHMKW O BHIAX W CrHocoOax
ANEKTPOXUMHUYECKOTO 3alacaHmsi M MPEoOPa30BaHMs SHEPTUH, a TAKKE O TEPMOJUHAMUICCKUX U
KMHETHYECKUX COOTHOIICHUSX, ONPEACISIIOINX PEKUMbl  (DYHKIIHOHUPOBAHHS XUMHUYECKUX
HMCTOYHUKOB TOKa, HamOojee MMUPOKO NPHUMEHSEMBIX B MPOMBIINUICHHOCTH, TPAHCIOPTE U B
MOPTATUBHBIX JICKTPOHHBIX YCTPONCTBAX, a TAKXKE KOMIIETCHIIUH, HEOOXOAMMBIX XMMHUKaM BCEX
CHCIMAILHOCTeH JIJIT PEIICHUsT KOHKPETHBIX 33J[a4, CBSI3aHHBIX C MPOIECCaMU C Yy9acTHEM
3apsKEHHBIX YaCTHII.

2. B pe3yabTare u3yueHus IMCUMIJIMHBI 00y4YalOUIUiics Mo MporpamMme 6akajiaBpuara
HOJIKEH:

Obaadoams cneAyoIUMU KOMIETSHIIUAMU U UHAUKATOPAMHU UX JOCTUKCHHIA:

IK-6.1, I1K-6.2, I[1K-6.3., YK-8.1, YK-8.2, YK-8.3

3HamMb:

— OCHOBHBIE TEPMUHBI, TOHATHS U METO/IbI KCIIEPUMEHTAILHON IEKTPOXUMHUU;

— TEOPETUYECKHUE COOTHOLLIEHUS JIEKTPOXUMUYECKON TEPMOJINHAMUKH U KHHETUKY;

— TUIBI XUMUYECKUX MCTOYHUKOB TOKA, IPUHLHUIIBI UX (PYHKIMOHUPOBAHUS U 00JACTH
MIPUMEHEHUS

ymemn:

— OLIEHUBATh TEPMOJIMHAMUYECKHE W KHHETHYECKHE MapaMeTpbl 3JIEKTPOJHBIX MPOILIECCOB,
MPOTEKAIOIINX B XHMHYECKUX HCTOYHHMKAX TOKA, OOOCHOBAaHHO BBIOMpATh COOTBETCTBYIOILYIO
(bu3nUeCcKyr0 MOJENb JIIsl pelIeHHs] KOHKPETHOU 3a/1aui;

— MaTeMaTHYeCcKu 00pabaThIBaTh Pe3yIbTaThl UCCIIEIOBAHUS;

3. Kpatkoe cogepxanue 1ucCIHNIAHBI
Paznen 1. O030p 3/71eKTPOXUMHYECKHUX YCTPOICTB 3alIaCAHUS U NIPeBPAIleHH I
JHEpPIruu.

1.1.IIpenmer wuccnenoBaHusl S3JEKTPOXMMMU. YCTpPOWCTBa 3amacaHusi W MpeoOpa3zoBaHUs
sHepruu. [IpakTuyeckue npuinoxeHus. «3ejaeHas SHepreTHKa.

1.2 PacTBOpBI 3JEKTPOIUTOB

Onextponutuyeckas aucconuanus. ConpBaTanus HOHOB B pacTBOpe.  DHEprus
KPUCTAJIJINYECKON PELIETKH U dHEPrus cojbBaTanuu. COCTOSIHME MOHOB B pacTBope. MoH-noHHBIE
B3aumojeiicTBus. KoaphuuueHTsl akTUBHOCTH. DJIEKTPOINPOBOAHOCTh PAcTBOPOB. YelbHas u
SKBHMBAJIECHTHAs 3JIEKTPOIPOBOAHOCTh. MeETOJbl U3MEPEHUS IEKTPONPOBOIHOCTH.
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DNEKTPONPOBOAHOCTh MPU OECKOHEYHOM pa3BelIeHUU U CBs3b ¢ Kodddummentom muddys3uu.
KoHueHTpannonHas 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH.

1.3. DnexkTpoxumMmuueckasi TepMOJUHAMUKA

TepMonrHaMuKa 3JEKTPOXMMHUECKUX CHCTEM. YpaBHeHMEe HepHcra. DnekTpoiBuxylias
cuna. Pacuer Benmuun DJ[C. DnektponHble moteHuanbl. [lIkana 3leKTpOAHBIX MOTEHIHUAIOB.
Huddy3noHHbIi moTEHIMAT U MEMOpaHHbIE MOTEeHIMANbL. Pacuer aud@y3noHHOro moTeHIHana.
Non-cenextuBHble 31ekTpoapl. Pacuer D/[C raapBaHMUECKOro 3JIEMEHTA.

Pa3nen 4. JnekTpoxumMudeckasi KHHETHKA

4.1 CtaguitHOCTh 3JIEKTPOXUMHYECKHUX MPOIIECCOB

JIBOWHOM 3JeKTpUUecKuil ol u agcopOuus. [lonsTie muMuTHpYIome craguu. Y paBHeHNE
Appenuyca. Oneprus aktuBanuu. Craaus mnepeHoca 3apspa. Cragus  maccorepeHoca.
[Tongpuzannonusie KpuBble. CMelIaHHAs] KUHETHKA.

4.2 3aKOHOMEPHOCTH CTaJ1H IepeHoca 3apsiia

YpaBHeHue batnepa-®onbmepa. [Tepenanpsixenue. Koncranra CKOpPOCTH
aneKTpoxuMuyeckoit peakuuu. Tok oomena. CocraBisitoniye 3Hepruu aktuBanuu. KoagdunueHnt
nepeHoca. YpaBuenue Tadens. I[lpumepsl mNpoOIECCOB, CKOPOCTh KOTOPBIX KOHTPOJIUPYETCS
KHUHETUKON MeK(]a3zHOTo rnmepeHoca 3JMeKTPOHa.

4.3 3akoHOMEpHOCTH cTaanuu U y3un

Mexanu3mbl MaccoriepeHoca. JIprwkymas cuna auddys3un. 3akonsl Ouka. Pacnpenenenue
KOHIIEHTpAllMM peareHTa BOJM3M TOBEPXHOCTH odyekrtponaa. CrauuonapHas auddysus.
Hecranmonapnas nuddysus. [lonspusanmonHas KpuBast B yCIOBUAX CMEIIAaHHONW KHHETHKH.

4.4 DNEeKTPOXUMUYECKHE METOIbI

Bonbramnepomerpus. YpasHenue Panpuica-llleBunka. Meroxn Huxoncona pis pacuera
KOHCTAHT CKOPOCTH 3JIEKTPOXMMHMYECKUX IIPOLECCOB. MHUKPOIIEKTPOABl. XPOHOAMIIEPOMETPHS.
VYpaBHeHue Korrpemnna. XPpOHOMOTEHLIHOMETPHSL. DIEeKTPOXUMHYECKOE KBapLeBOE
MUKPOB3BEILLIUBAaHUE.

4.5 T'unpoauHaMHYecKHe METOIBI U CIIEKTPOCKOMHS UMITeJaHCa

Konseknus. ['mapoaunamuyeckue MeTobpl. Bpamaronuiics IuCKOBbIN 3JIEKTPOI. Y paBHEHUE
JleBnua. KuHeTMka peakuuu BBIICIECHUS BOJOPOJA M PEAKIUH BOCCTAHOBJEHUS KHUCIOPOAA.
CriekTpocKonusl UMIEaHCa. OKBUBAJEHTHbIE CXEMbl. Pacuer KHMHETHMYEeCKMX MapaMeTpoB W3
JAHHBIX CIIEKTPOCKOIINY UMIIEAAHCA.

Pazgen 5. Xumuyeckne MCTOYHUKH TOKA

5.1 N'anpBaHUYECKHUE PTIEMEHTHI

[lepBuuHbIe 1 BTOpUYHBIE HCTOYHUKH TOKA. DneMeHT Jlannans—SAko6u. Dnement Jlekanmie.
OnemeHT Bectona. [{MHK-BO31yIlIHbIE U aTFOMUHUNA-BO3AYILIHBIE 3JIeMEHTHI. JIuTneBas Oarapes.

5.2 AKKyMyJIATOpBI

CBHMHIIOBO-KUCIIOTHBI  akkymyusaTop. Hukenb-kanMueBbli  akkymynsTop.  JIutui-

BO3IYLIHBIA aKKYMYJIATOP. JINTUI-MOHHBIN aKKyMYJISATOP.

5.3 ToNnIUBHBIE HIIEMEHTHI

[[lenoyHOM TOIVIMBHBIA 371€MEHT. TOIIMBHBIM AJIEMEHT C MPOTOHOOOMEHHOW MeMOpaHOMl.
MeTaHOJIbHBIN TOIUIMBHBIN JIEMEHT. TBEPIOKCUIHBIN TOIUIMBHBIN DJIEMEHT.

5.4 KonieHcaTophl U CyIepKOH/I€HCATOPBI

JIBoitHOCIOMHBIE KOHAEHCATOPHI. [IceBnokonaeHCcaTophl. ' MOpUAHbIE KOHIEHCATOPBHI.

5.5 JIuTHii-nOHHBIE aKKYMYJIATOPBI UX aHAJIOTH

Marepuansl sl IMTUH-MOHHBIX aKKyMYJIATOPOB. DJIEKTPOIUTHI U DJIEKTPOIUTHBIE JOOABKH.
TexHonornyeckuii Mporecc H3rOTOBJIECHUS JIMTUH-MOHHBIX aKKyMyJsTopoB. Cpok ciyxObl U
0€30MacHOCTb JTUTUNH-MOHHBIX aKKYMYJISTOPOB.

5.6 IIpoTouHBIE AKKYMYJISTOPHI

BanagueBple NpPOTOYHBIE AKKYMYJATOpHl. bpoMarHble NpPOTOYHBIE AKKYMYJISATODBI.
Opranudeckre NPOTOYHBIE AaKKyMyJsTopbl. OTrpaHHMYeHHs U OPEUMYIIECTBa MPOTOYHBIX
aKKyMYJIITOPOB.

5.7 IlepcnekTuBHblE HampaBlieHHss B OOJacTH 3amacaHuss W [peoOpa3oBaHuUs
NEKTPOXUMHUYECKON 3Hepruu. HoBble mMarepuanbl g akkymyiasTopoB. KaranusaTopsl Juist
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TOIUIMBHBIX AJ1EMEHTOB. HOBBIE apXUTEKTYpbl 3JEKTPOJIOB [JII METAII-MOHHBIX AKKYMYJIATOPOB.
Konnenus 3aMKHYTOTO YTIepOAHOTO IIUKIa. Bo300OHOBIsIeMast SHEpreTHKA.

4. O0beM yueOHO# JUCIHIJIMHBI

O0BbeM JUCHUILIMHBI
Buna yueOHoi# padoThl Axax | Actp.
3E
u, u,

OO01mas TPy10€eMKOCTb THCHUTLTAHBI 3 108 81
KonrakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS: 1,8 64 48,6
Jlexkuun 0,9 32 24,3
[Ipaktrueckue 3anstus (113) 0,9 32 24,3
JlabopaTophsbie pabotsl (JIP) - -
CamocrosiTesibHas padoTa 1,2 44 33
KonTakTHas camocrositenbHas pabota 0,4 0,3
CaMoCTOsATeTbHOC H3yUSHUE Pa3JICIIOB JUCIUILTAHBI 1.2 43,6 32,7
Buja nTOoroBoro KOHTpoOJIs: 3a4€T ¢ ou.

AHHOTanUs padoyeil MPOrpaMMbl JUCIUTIIAHbBI
«Opranunveckasi poToHHKA»
1. Heap nucuMMIMHBI — cPOPMHUPOBATH y CTYACHTOB MPEICTaBICHUE O ()YHIaMEHTAIBHBIX
W TPUKIATHBIX AacCleKTOB TEHepaluH, [epeJadyd, MOIYIALUU, YCWIeHHs, o0paboTKu,
JNETEKTUPOBAHUS W PACIO3HABAHUS ONTHYECKUX CHTHAJIOB M TMOJEH a TakkKe MPUMEHEHUEM
yKa3aHHBIX SBJICHUM TIpU pPa3pabOTKe U CO3JaHUU ONTHYECKHX, OJJIEKTPOONTUYECKUX U
ONTORJIEKTPOHHBIX YCTPONCTB PA3IMYHOTO HA3HAYCHUS.
2. B pe3yabTarte u3yueHus JUCHHUILINHBI 00yUyalomuiics Mo nmporpamMmme 0akajiaBpuara
JOJIKEH :
Obnadams CIenyONUMA KOMIIETCHIIUSIMU U UHIUKATOPAMH UX JIOCTHKEHUM:
I1K-6.1, I1K-6.2, [1IK-6.3., YK-8.1, YK-8.2, YK-8.3

3namey:

- Marepuaibl, yCTPOMCTBA, METOBI U TEXHOJIOTHH, KOTOPhIE 00ECTICYMBAIOT TIepeIady,
npuem, o0paboTKy, 0TOOpaxxeHHe U XpaHeHne HHPopMaui Ha OCHOBE (POTOHOB

Ymems:

- TpHUMEHSATh TONYYCHHbIE 3HAHWSA TpU pa3paboTKe ¥ CO3/aHUM  OINTHYECKHX,
AIIEKTPOONITUIECKUX U ONTOAIEKTPOHHBIX YCTPOHUCTB Pa3IMYHOTO HA3HAUYCHUS

Braoemy:

- MOHATUHHBIM anmapaToM B 001acTH (QyHIaMEHTAIBHBIX U PUKIIAIHBIX ACTIEKTOB pabOTHI C
ycTpoicTBaMU 00pabOTKU ONTHYECKUX CUTHAIOB

3. Kpatkoe coaep:kanue Ay CUHIIUHBI

Pazgen 1. dusnyeckue 0CHOBBI (POTOHUKH

1.1. DneKTpOHHBIE COCTOSHUS U DJIEKTPOHHBIE IEPEXObI

1.2. HeoOpaTtumble (hOTOXUMUYECKHE PEAKIIUU

1.3. O6parumbie HOTOXUMHUYECKUE PEAKITHH

Paznen 2. ®oTOTEXHOJIOTHH KU3HEIESITEILHOCTH YeJI0BeKa

2.1. buonoruueckast GOTOXUMHUS

2.2. ladopmMannoHHbIE TEXHOJIOTHH

2.3. IIpou3BoacTBEHHBIE (DOTOTEXHOIOTHH

Pa3nea 3. IIponsBoacTBeHHbIe (POTOTEXHOIOTHH

3.1. ®oTOXUMHYECKUI CUHTE3 BEILECTB

3.2. DIeKTpOoyIpaBIsIeMble CHCTEMBI

3.3. TepMOXpOMHBIE CUCTEMBI

3.4. Opraaudeckue JTHOMHUHOPOPHI
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4. O0beM yueOHO#H JUCIHIJIMHBI

O0BEM IUCIUIIINHEI

Bua yuebnol paboThl Axax. | Actp,
3E
q. q.
OO01mmast TpyA0eMKOCTh TUCITUTUTHHBI 3 108 81
KonTakTHasi paboTa — ay1uTOpHBIE 18 64 48
3aHATHSA:
Jlexkuun 0,9 32 24
[Ipaktrueckue 3ausatus (113) 0,9 32 24
JlaGopaTophsbie padoTsl (JIP) - - -
CamocrosiTesibHas padora 1,2 44 33
KonTakTHas camocrositensHas pabota 0,4 0,3
CamocTosTebHOE U3yUEHHUE Pa3/IeiioB 1,2 436 32.7
JUCIUATUTHHBI
3auém c
Buja uTOroBOro KOHTPOJIS: -
OueHKoll

5.4. IlpakTuka

AHHOTanusa padoyeii NporpaMMbl NPAKTHKHA
«IIpon3BoaCTBEHHOI MPAKTHKH: TEXHOJIOTHYECKAS MPAKTHKA

1.llenb MPaKTHKHU — TOTYyYEHUI YMEHHI U HABBIKOB, HEOOXOIUMBIX ISl (DOPMUPOBAHMS HAYYHO-
MpaKTU4YEeCKOH 0a3bl MPOBOJMMOIO HCCIENOBAaHUS, MOATOTOBKH MyOJUKalUUi 00 aKTyalbHOCTH U
MPAKTUYECKON 3HAUMMOCTH BBIMIOJIHAEMOMN paboThI.

2.B pesyabTaTe NPOXO0KACHUS NPAKTHKH 00y4YaoImiicsi N0 NporpaMmme 0akagappuara
JOJIZKEH

Obnadams CIETYIONUMU KOMIIETCHIIUSIMA U UHANKATOPAMH UX JTOCTHIKEHUH:

VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-8.2, YK-8.3, OIIK-1.1, OIIK-1.3, OIIK-2.1. OIIK-
2.2, OIIK-2.3, OIIK-2.4, OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2,
OIIK-6.1, OIIK-6-2. OIIK-6.3, OIIK-6.4.

3name:
— IPUHIIUIIBI OPTaHU3alMU TPOBEACHUS SKCIIEPUMEHTOB U UCTIBITAHUM;

— IPUHLIMUIIBI U CIIOCOOBI 3aLTUTHl 00BEKTOB MHTEJUIEKTYaIbHON COOCTBEHHOCTH U
KOMMEpIHATU3aI1H [TPaB Ha 00BEKThHl MHTEIUIEKTYaIbHONH COOCTBEHHOCTH.

Ymemn:

— BBITIOJHATH MMOUCK, 00pab0TKy, aHAIU3 M CUCTEMATH3AIUI0 HAyYHO-TEXHIUYECKOH HH(pOpMAIIH;
OCYIIECTBJISITH BEIOOP METOJIUK M CPEJCTB PEIICHUS 3a7a4, TOCTaBICHHBIX IPOTPAMMON MTPAKTUKH;
— MPOBOJIUTHh XUMUYECKHUI SKCTIEPUMEHT C COOJTIOICHIEM HOPM TEXHUKU 0€30MaCHOCTH;

— BBITMIOJHATH 00pa0bOTKY U aHAIH3 PE3yIbTaTOB IKCIIEPUMEHTOB U UCIIBITAHU;

— aHaJM3MPOBATh BOZHUKAIOIINE B HAYYHO-UCCIIEOBATEIHCKOM ACSITEIPHOCTH 3aTPYAHCHUS U
CIOCOOCTBOBATH UX PA3PEIICHHUIO.

Braoemw:
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— IpueMaMHy pa3paboTKH IJIAHOB M MIPOTPAaMM MPOBECHUS HAYYHbIX UCCIIEIOBAaHUN, TEXHUYECKUX
pa3paboToK;
— HaBbIKaMH HU3JIOKCHUS ITOJTYUCHHBIX 3HAaHUHU B BHJC OTUYCTA O MPOXOKACHUHN ITPAKTHKH.

3.Kparkoe conep:kanmne mpakTUKH

TexHonornueckas mpakTHKa BKJIIOYAET HTAIlbl 03HAKOMJICHHUS C IPUHLMIIAMH OpraHu3aluu
IIPOBEECHUS SKCIIEPUMEHTA U UCIIBITAaHUN (pa3zensl 1, 2) u 3Tarn npakTH4eCKOro OCBOGHUSI yMEHUN
1 HaBBIKOB (pa3men 3).

Pa3znea 1. BBenenue — nenu v 3a/1auu TEXHOJOTHUECKON pakTUKKU. OpraHu3aioHHO-
METOAMYECKUE MEPONIPUATHSL. TEXHOIOTMYECKUE HHCTPYKTAKH.

Pasnen 2. 3HakoMCTBO ¢ OpraHu3anueil Hay4HO-UCCIIeI0BATENbCKOM IeATeTbHOCTH, CHCTEMOM
yIpaBJICHUS HAYYHBIMU UCCIIeOBaHUSIMH. [IpUHIUIIBI, TEXHOIOTUH, (GOPMBI U METOIBI
OpraHM3allK Hay4YHO-HUCCIIE10BaTENbCKON e TeNbHOCTH. [InannpoBaHe HayuyHOU 1€ TeIbHOCTH
OpraHH3aIlHH.

Pa3nea 3. Brinonnenue unauBUAyansHOro 3aganus. Coop, o0paboTka 1 cucTeMaTH3anus
nHpopManronHoro Marepuana. OpopmiieHue oTyeTa.

4. O0beM NPAKTHKH

O0bem NpakTUKHU
Buj yueOHoii padoThl Axax, | Acip,
3E
u. u.
OO0masi Tpy10eMKOCTb NPAKTHKH 6 216 162
KonrakTHasi pa6oTa — ayiuTOpHbIE 3aHATHS: 4.4 160 120
B TOM 4HcJie B (popMe NpaKTHYECKOMH MOATOTOBKU: 4,4 160 120
CamocrosiTesibHas padoTa 1,6 56 42
B TOM 4mucJje B (popMe NPAKTHYECKOH MOATOTOBKH: - - -
KonTakTHas camocTrositensHas paboTa 16 0,4 0,3
CaMocCTOsATENbHOE U3YUEHUE PA3/IETI0B IPAKTUKU ’ 55,6 41,7
Bua uTOroBoro KOHTpOJIA: 3a4éT ¢ oIeHKoH

AHHOTanusA pado4eil NPOrpaMMbl IPAKTHKH
«IIpou3sBoacTBeHHAs MPAKTHKA: MPEAIUIIJIOMHAsI IPAKTHKA»

1.Ies1b MPaKTHKHU — BHIIIOJHEHUE BBITYCKHOW KBAIU(PUKAIIMOHHOMN pabOTHI.

2.B pe3yabTare M3y4eHUs1 AMCUMIIMHBI 00y4aloIMiics 10 NporpaMme 0akajaBpuara
JOJIKeH:

Obnadams CIETYIONTUMA KOMITIETCHIIUSMHA U UHANKATOPAMH UX JTOCTHIKEHUH:
VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-2.1, YK-2.2, [IK-6.1, [IK-6.2, I1K-6.3, TIK-7.1, IIK-
7.2, TIK-7.3.

3name:
— MOJXOJIbI K OpPTaHU3aINHA CAMOCTOSTEIFHON U KOJIUJICKTUBHONW HayIHO-HCCIIEA0BATEIIbCKOM

paboTHI;

— NPUHIUIIBEI OpraHru3aluy IpOBCACHUS SKCIICPUMEHTOB U HCHBITaHHﬁ;
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— MPUHIIMITBI ¥ CIIOCOOBI 3aIIUTHI 00BEKTOB MHTEIUICKTYaTbHOW COOCTBEHHOCTH U
KOMMEPIHATU3AIUY TTPaB Ha O0BEKTHI HHTEIUIEKTYalIbHON COOCTBEHHOCTH.

Ymems:
— BBITIOJHSATH TIOUCK, 00pabOTKY, aHAIHM3 ¥ CHCTEMATH3aIUI0 HAyYHO-TeXHIUYECKON HH(pOpMAaIUH,

OCYILIECTBIIATH BEIOOP METOJUK U CPEACTB PELICHUS 3a]1a4, IOCTABJIEHHBIX IPOrPaMMON IPAKTUKHY;
— IPOBOJUTH XMMUUYECKHH IKCIEPUMEHT C COOIIOIEHUEM HOPM TEXHUKH O€3011aCHOCTH;

— BBINOJIHATH 00pabOTKY M aHAIN3 PE3yIbTATOB SKCIIEPUMEHTOB M UCIIBITAHUIA;

— aHAJIM3UPOBATH BO3HUKAIOIINME B HAYYHO-UCCIIEI0OBATEIbCKON NEATEIbHOCTH 3aTPYIHEHUS U
HCKaTh IIyTH UX Pa3peILCHHUS.

Braoems:
— npuemMamu pa3paboTKH TUTAHOB M MPOTPAMM MIPOBECHUS HAYYHBIX UCCIICIOBAHUM;

— HaBBIKAMU M3JI0KEHUS TTOIYYCHHBIX 3HAHUH B BUJIE OTUYETA O MPOXOXKICHUH MPAKTUKH.
3.Kpartkoe coaep:xxanue NpakTUKH

Paznen 1. BBegenue: mesu u 3a1a4u NpeIUIIOMHOM NMPAKTHKH

Llenu u 3a1a4n peAUIUIOMHON TpakTHKH. OpraHu3alnOHHO-METOJMYECKHE MEPOTIPUSTHSI.
WuctpykTaxu Ha pabodeM MecTe.

Paznea 2. Opranu3anus ¥ BbINOJHEHHEe HAYYHO-UCCIEA0BATEIbCKUX padoT Opranuzanus
HAyYHO-HMCCIIEIOBATEIBCKON ICATEIILHOCTH. Y IPaBICHUE HAYYHBIMA

uccnepoBanusiMu. Opranuzanus U INIaHUPOBaHUE HayYHO-UCCIIe10BaTeIbCKONW paboThl Ha Kadeape
(npobnemHol 1abopaTopuu, HAY4HOM TPYIIIbI). 3HAKOMCTBO C HAYYHBIMH JIOCTH)KEHUSMHU B

n30paHHON 00JIACTH XMMHUH, U3yUYE€HHUE MEPCIIEKTUBHBIX HAIIPAaBICHUH UCCIIEIOBaHUN B cepe
npodeccnoHaNbHOM JesSTEeIbHOCTH 00yYaroIerocs.

Pa3nes 3. BoinosiHeHHe HHAMBHAYATbHOTO 3axanus. Coop, 00padoTka u cucTeMaTU3anus
martepuana. OgpopmieHue oryera.
Brinonnenue nHauBHIyanbHOro 3aaanus. Coop, 06paboTka U cucremMaTu3anus HHPOPMALUOHHOTO

1 DKCIEPUMEHTAIBHOIO MaTepuaia. Y4actue o0ydaroerocs B BbIMOJIHEHUH Hay4HO-
UcclieIoBaTeNbCKUX padboT Kadeapsl. OpopmiieHre oTyera.
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4. O0beM NPAKTHKH

O0bemM NpakTUKHU
Buna yueOHoii padoThl Axax. | Actp.
3E
4. 4.
OO0mas Tpy10eMKOCTb IPAKTHKH 9 324 243
KonrakTHasi padoTa — ayiuTOpPHbIE 3aHATHS: 6,2 224 167,4
B TOM 4HucJje B GopMe NPAKTHYECKOH MOJATOTOBKH: 6,2 224 167,4
CamocrosiTejibHas padoTa 2,8 99,6 75,6
KoHrtakTHas camoctosTenbHas pabora 0,4 0,3
2,8
CamocrosTenbHOE U3ydeHHE Pa3ieioB IPAKTUKU 99,2 75,3
Buja uToroBoro KOHTpoOJI: 3a4ér ¢ oueHkom

AHHOTanus padoyeii NporpaMMbl NPAKTHKHA
«YuyeOHasi MPAKTUKA: 03HAKOMHTEJIbHAS IPAKTHKA)

1.Ilein MpakTHKHU- IOJy4YEHUE NIEPBUYHBIX TPOPECCUOHAIBHBIX YMEHUH U HABBIKOB, B TOM YHUCJIE
[IEPBUYHBIX YMEHUHN U HABBIKOB HAy4YHO-UCCIIEI0BATEILCKON AEATEIBHOCTH.

2.B pe3yabTaTe M3y4yeHusi AMCHMILIMHBI 00y4alOIIMIiCcs 0 MporpaMMe 0axkajaBpuara
HOJIKEH:

O6ﬂa0amb CJICAYIOIINMHA KOMIICTCHIUAMU U HHAUKATOPAMHU X JOCTUIKCHUSA:

YK-1.1, VK-1.3, YK-1.4, YK-1.5, YK-2.1, VK-2.2, YK-2.3, YK-2.4,YK-2.5,VK-4.1, YK-4.2, VK-
4.5, YK-6.1,YK-6.2, YK-6.3, YK-6.4,YK-8.2, YK-8.3, OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1,
OIIK-2.2. OIIK-2.3, OIIK-2.4, OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1,
OIIK-5.2, OIIK-6.1, OIIK-6.2, OITK06.3, OIIK-6.4.

3nams:

— IO/IXO/BI K OPTaHU3aluy CAMOCTOSITEbEHON M KOJUIEKTUBHON HAayYHO-HUCCIIEI0BATEILCKON
paboThI;

— MPHUHIUITBI OPTaHU3AIUH [TPOBEICHHS SKCIIEPUMEHTOB U HCIIBITAHUIA.

Ymems:

— BBITMIOJHATH MOUCK, 00pabOTKY, aHAIIU3 U CHCTEMAaTU3allUI0 HayYHO-TeXHUYECKON NH(pOpMaIuy;
— MPOBOJIUTh XUMUUYECKHUM SKCIIEPUMEHT C COOJIIOICHHEM HOPM TEXHUKU 0€30MaCHOCTH;

— BBITIOJIHATH 00pabOTKY M aHAJIU3 PE3yJIbTaTOB AKCIIEPUMEHTOB U UCIIBITAHUH;

— MPOBOJIUTH AHAJIU3 HAYYHO-TEXHUYECKOH JINTEPATYyPHI;

Brnaoemw.:

— KOMIUIEKCOM TIePBOHAYAIIbHBIX 3HAHUN U MPECTaBIEHUI 00 OpraHU3aluy HAyYHBIX
HCCIICIOBAaHUM;

— HABBIKAMU U3JIOKEHHS NOJIYYEHHBIX 3HAHUU B BUJE OTUETA O MTPOXOKICHUN IPAKTUKH.

3.Kparkoe conepxxanue NpaKTHKH
Paspea 1. Llenn n 3a1aum 03HaKOMHUTENIBHOM TPakTUKU. OpraHu3aliMiOHHO-METOINYECKUE
MeponpusaTus. IHCTpyKTaku Ha paboueM MecTe.

Pa3nea 2. O3nakomiIeHHE C UCTOpUEN U OpraHU3aleld HayYHBIX UCCIIEI0BAHUN, IPOBOIUMBIX Ha
kadenpe (mabopaTopuu, CTPYKTYPHOM TOAPA3ICTICHUN ).
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Pazaen 3. BeimonHenune uHAMBUAyanbHOro 3aganus. Coop, 00paboTka U cucTeMaTU3aIus
MH(GOPMALMOHHOTO U HKCIIEPUMEHTAIBHOr0 MaTepuaia. [loaroropka oT4yera o NpoXoKACHUU
03HAaKOMMTEJILHOM ITPAKTUKH.

4. O0beM NPAKTHKH

O0bemM NpakTUKHU
Buna yueOHoi padoThl Axax | Actp.
3E
4. 4.

OO01asi Tpy10eMKOCTh MPAKTUKH 3 108 81
KonrakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS: 1,8 64 48,6
B TOM 4HucJe B (popMe MPAKTHYECKOI MOJATOTOBKH: 1,8 64 48,6
CamocrosiTesibHas padoTa 1,2 44 33
B TOM 4YHcJIe B (popMe NPAKTUYECKOM MOATOTOBKM: - - -
KoHrtakTHas camoctosTenbHas pabora 19 0,2 0,3
CamocTosiTenbHOE U3YyYEHUE Pa3/IeTIOB MPAKTUKH ’ 43,8 32,7
Buja nTOoroBoro KOHTpoOJIs: 3auyer

AHHOTanus padoyeii MporpaMMbl NPAKTHKHA
«IIpou3BoacTBEHHAS MPAKTHKA: HAYYHO-HCCJIeI0BaTeIbCKast padoTa»

1.leap HUP — nonyyenune npodeccuoHaIbHBIX YMEHH U OTbITa MPOQecCUOHAIBHOM
JIEATEIIbHOCTH ITYTEM CaMOCTOATEIBHOTO TBOPYECKOTO BBIITOJIHEHHUS 3a/1a4, TOCTABJICHHBIX
MporpaMMoil Hay4HO-HUcclieoBarenbckoit padorel (HUP).

2.B pe3yiabTaTe H3y4YeHus AUCUMILIMHBI 00y4alOUIUIics M0 mMporpamMMe dakajaBpuara
JOJIZKeH::

Obnadamye cneayrOIUMU KOMIIETEHIIUSAMU U UHAWKATOPAMH UX JOCTHKEHHM:

VYK-1.1, VK-1.2, VK-1.3, YK-1.4, VK-1.5, YK-2.1, YK-2.2, VK-2.3, YK-2.4, YK-2.5, VK-4.1, VK-
4.2, VK-4.5, YK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-8.2, YK-8.3, [1K-1.1, T1K-1.2, [1K-6.1, I1K-6.2,
I1K-6.3, I1K-7.1, I1K-7.2, [1IK-7.3.

3nams:
— MOJIXOJIbI K OPTaHU3allMU CAMOCTOATEIHHON U KOJIEKTUBHON HAyYHO-UCCIIEIOBATEIBCKOM

paboThI;
— NPUHOUIIBI OPraHu3aliu NPpOBCACHUA SKCIICPUMCHTOB U HUCIBITAaHUH.

Ymemn:

— BBIMNOJHATH MOUCK, 00pabOTKy, aHAIN3 U CUCTEMAaTH3alUI0 HayYHO-TeXHUUECKO HHpOopMaIHH,
OCYILIECTBIISITH BEIOOP METOJUK U CPEJCTB pELIeHUs 3a/1a4, TOCTaBIeHHbIX TporpamMmmoit HUP;

— IPOBOJUTH XMMUYECKUN IKCTIEPUMEHT C COOJIIOJICHMEM HOPM T€XHUKH O€30MacHOCTH;

— BBIMOJHATH 00paObOTKY U aHAIHU3 PE3y/IbTaTOB SKCIIEPUMEHTOB U UCIBITAHUM;

— aHaJIU3HMPOBATh BOZHUKAIOIIKE B HAYYHO-UCCIIENOBATEIbCKON ACATEIBHOCTU 3aTPYAHEHUS U
CIOCOOCTBOBATh UX Pa3pelIeHHUIO.

Braoems:
— IpueMaMu pa3pabOTKH IJIAHOB M IPOTPaMM MPOBEICHUS HAYYHBIX UCCIICIOBAHUIA,

— HaBbIKaMH HU3JIOKCHUSA ITOJTYUCHHBIX 3HAaHUH B BHUJIC OTUECTA.

3.Kparkoe conepxanue HUP
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Pa3nea 1. Beenenue — nenu u 3agaun HP. Oprann3aiinoHHO-METOANYECKUE MEPOIIPUSITHS.

HHucTpykTaxu Ha pabodeM MecTe.

Pa3nes 2. 3HakoMCTBO ¢ OpraHM3alUeil HAyYHO-UCCIEA0BATEIbCKOM 1eATENbHOCTH, CUCTEMOM

YIIpaBJICHUA HAYYHBIMU UCCIICIJOBAHUAMMU. HpI/IHHI/IHH, TCXHOJIOI'NH, (bOpMBI 1 METOABI

OpraHHU3aIly HAy9IHO-HCCIIEI0BATEIHCKON JESTEIIBHOCTH Ha IPUMEpPE OPTaHU3AIMHA HAyIHOU
pabotsl kKadeapsl (mpobdaeMHol 1abopaTopuu, HayuyHOU Tpynmsl). [InanupoBanne HayqIHOM

ACATCIIbHOCTH.

Paznen 3. Beimonnenne nHaAnBUAyabHOro 3a1anus. Coop, 00paboTka u cuctemMaTu3anus

uHpopmanronHoro Marepuaia. Odopmienue otuera. JlInuHoe yyactre 00ydaronierocs B

BBITIOJTHEHUH HAyYHO-UCCIIEIOBATEIbCKUX padoT Kadeaphl (CTPYKTYPHOTO TOPA3ACICHUS).

4. Oonem HUP
Beero CemecTtp
. S cemectp 6 cemecTp
Bup yuyeoHoii padotbi A A Ak
3F Kaj. 3F Kaj. 3E an
q, q, Y.
OO0mas Tpy10eMKOCTb IPAKTHKH 12 432 4 144 8 288
KonrakTHasi paboTa — ayAuTOpPHBIE 8.9 320 2.7 96 6.2 224
3aAHATHA:
B TOM 4HCIIe B (hOpMe PAKTHISCKON 8.9 320 27 96 6.2 224
IMOATOTOBKH:
CamocrosTenpHas padbora 3,1 112 1,3 48 1,8 64
B TOM 4YHCJIC B (pOopMe IPaKTUUECKON i i i i i i
IIOTOTOBKH:
KonTakTHas camocTrositensHas paboTa 0,6 0,2 0,4
CamocTrosTenbHOE U3yYEHUE Pa3/IeiioB 3,1 111.4 1,3 478 1,8 63.6
MIPAKTUKU
.. 3auér ¢
Buja nToroBoro KOHTpoOJIs: 3auéT -
OLIEHKOM
Beero CemecTtp
Bup yuyeoHoi padoTsi S cemectp 6 cemectp
3E Actp. 3E AcTp. 3E Actp.
q, q, q,
OO0mast Tpy10eMKOCTh NPAKTHKH 12 il 4 108 8 216
KonTakTHasi paboTa — ay1uTOpHbIE 8.9 VI 2.7 72.9 6.2 | 167.4
3aHATHA:
B TOM 4HCIIe B (hOpMe MTPAKTUICCKON 8.9 pasp 2.7 72.9 6.2 | 1674
IIOTOTOBKH:
CamocrosiTenbHas paboTa 3,1 \7/) 1,3 35,1 1,8 48,6
B TOM 4HCIIe B (hOpMe IPAKTHISCKOMH i i i i i i
IIOTOTOBKH:
KonTakTHas camocTositenbHas paboTa 0,45 0,15 0,3
CamocrosiTenbHOE U3yUEHUE Pa3/IeiioB 3,1 83,25 1,3 34,95 1,8 48,3
MIPAKTUKU
.. 3auér ¢
Bupa uTtoroBoro KOHTpoOJIS: 3auér .
OLICHKOM
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5.5. 'ocynapcTBeHHasi HTOrOBasi aTTeCTALMSA: MOATOTOBKA K MPOLeAype 3alUThI M 3a1ATA
BBINIYCKHOM KBAJM(PUKAIMOHHON PadoThI

1.Ileab rocyaapcTBeHHOH MTOTrOBO# aTTeCTAlMM: MOATOTOBKH K Mpoleaype 3alMThl U
3aIIMTHI BBINMYCKHON KBAJIU(PUKANMOHHON Pad0oThl — BBISIBIICHHE YPOBHS TEOPETUUECKOM
MPAKTUIECKON TIOJITOTOBICHHOCTH BBITYCKHHUKA BYy3a K BBIIOJIHCHUIO MPO(ECCHOHABHBIX 33129
cooTBeTcTBUS ero noArotoBku tpedoanusM OI'OC BO mo nanpapnenunto noarorosku 04.03.01
XuMusl.

2.B pe3yiabTaTe rocyiapcTBeHHONH UTOrOBOM aTTecTaly 00y4YaloIMiics 0 NporpaMmme
O0axajiaBpuaTa J10JKeH 00J1a1aTh CIelYIOIMMI KOMIIETeHUMMM:

VYK-1.1, VK-1.2 ,VK-1.3, YK-1.4, YK-1.5, VK-2.1, YK-2.2, VK-2.3, YK-2.4, YK-2.5, YK-3.1,
VK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-4.1, YK-4.2, YK-4.3, YK-4.5, YK-4.6, YK-5.1, YK-5.2, VK-
5.3, YK-6.1, YK-6.2, VK-6.3, YK-6.4, YK-7.1, VK-7.2, YK-7.3, YK-8.1, YK-8.2, YK-8.3, YK-8.4,
YK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9, YK-9.1, YK-9.2, YK-9.3, YK-10.1, YK-10.2, YK-10.3,
OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4, OIIK-3.1, OIIK-3.2,
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2, OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-6.4,I1K-
6.1, I1K-6.2, I1K-6.3, T1K-7.1, T1K-7.2, T1K-7.3.

3name:
— TOPSIOK OpPTaHU3aIMH, TNIAHUPOBAHUS U IPOBEICHUS HAYYHO-HCCIIEIOBATEIbCKUX PaboT ¢

HCIIOJIb30BAHHUEM ITOCICAHUX HAYTYHO-TCXHUYCCKUX ,Z[OCTI/I)KGHI/II‘/'I B ,Z[aHHOﬁ 06J18.CTI/I;
— OCHOBHBIC TpC6OBaHI/I$I K OpCACTABJICHUIO PE3YJILTATOB MPOBCACHHOI'O UCCICAOBAHNA B BUJIC
HAay4YHOr'0 OT4YCTa, CTaThbH WJIN JOKJIaaa.

Ymems:
—  CaMOCTOSITEJIbHO  BBISBIISATH  TMEPCHEKTUBHBIC  HAMpPaBICHUS  HAYYHBIX  HCCIIEIOBAHUM,

00OCHOBBIBaTh aKTyaJIbHOCTh, TEOPETUUECKYIO U MTPAKTUYECKYIO 3HAYMMOCTh MPOOJIEMBI, TIPOBOIUTH
SKCIIEPUMEHTAJIbHBIE  MCCIENOBAaHUS, aHAJIM3UPOBAaTh U  HMHTEPIPETUPOBATH  IOJYyYCHHbBIE
pE3YJIBTaTHI;

— OCYILECTBIATh IOUCK, OOpabOTKy M aHalIM3 HAay4YHO-TEXHUYECKOW HH(POpMAIUU 10 TeMe
BBITIOJTHSAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUM;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, OPraHU30BbIBAThH IPOBEICHNE IKCIIEPUMEHTOB

— UCHBITAaHUH, MPOBOANUTH UX 00pabOTKY U aHAJIM3UPOBAThH PE3YJIbTATHI.

Braoems:
— METOJO0JIOTUEN U METOJMKOM MPOBEICHHS HAYYHBIX UCCIEIOBAHNI; HABBIKAMHU CaAMOCTOATEIIBHOMN

Hay4YHOU U UCCIIE0BATEIILCKON padOTHI;

— HaBBIKaMH pa6OTBI B KOJUICKTHBEC, INJIAHUPOBATH W OPraHU30BLIBATH KOJIJICKTUBHBIC HAYYHBIC
HCCIEA0BaHMS; OBIAJEBAaTh COBPEMEHHBIMU METOJAMU MCCIEJOBAaHUS M aHAJIM3a MOCTaBJIEHHBIX
npobiewm;

— CHOCOOHOCTBIO pelIaTh MOCTaBJICHHBIE 3aJ]au, UCIONb3ysd YMEHHsS U HABBIKM B OpraHU3alluU
HAyYHO-MCCIIE0BATENbCKUX padoT.

3. Kpartkoe coaep:kaHue rocy1apCcTBeHHOH UTOr0BOI aTTecTAlMU

l'ocynapcTBeHHass UTOroBas arrecTanus OOydyarolmMXCs MO HporpaMMe OakajaBpuaTa
MPOBOAUTCS B (popMe 3aIiuThl BhITyCKHOW KBanupukanuonHoi padotsl (BKP). 'ocynapcrBennas
utorosas arrectanus B hopme 3amutel BKP npoxoaur B 8 cemectpe Ha 6a3e 3HaHUH, TOTYYEHHBIX
CTYICHTaMHU MpPU U3y4eHUH AuciuiinH HanpasieHus 04.03.01 Xumus.
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locynmapcTBeHHass MTOTOBasi arTecTalus OOydYaroIIUXCs MO Mporpamme OakaiaBpuara —
3aIlUTa BHITYCKHON KBATHM(UKAIIMOHHON PabOThI MPOBOAUTCS TOCYIapCTBEHHOM YK3aMEHAIIMOHHOMN

KOMUCCHE.

Kontposnb 3HaHmii oOywaromuxcs, moiaydeHHbIX mpu ocBoeHun OOII, ocymecTBisercs
nmytem nposeaeHus 3amutel BKP u npucBoenust kBanudukanun «bakagaBp.

4. O0beM rocy1apcTBeHHOM HTOTOBOI aTTeCTALMH

HporpaMMa OTHOCUTCSI K 00s3aTeJbHOH YacTu yqe6H0ro IJ1aHa,

K Omoky 3

«["ocynapcTBeHHAss UTOTOBAsI aTTECTAIMS» U PACCUYMTaHA HA COCPEIOTOUYCHHOE MPOXOXKJICHUE B 8
cemectpe (4 Kypc) o0yueHust B 0obeme 216 u (6 3ET). [Iporpamma mnpemoaraeT, 4To 00yJaromuecs
UMEIOT TEOPETHUYECKYI0 M MPAKTUYECKYI0 MOATOTOBKY B OOJIACTH CIEKTPAIBHBIX METOJIOB

HCCIICIOBaHUA, (1)I/I3I/I‘ICCKOI>'I XHUMUU, KBaHTOBOM XHMHHU.

. B B akagem. B
Buabl yueOHoii padboThI 3a4eTHBIX wacax aCTPOHOM.
eIMHALIAX yacax
Oo0mas Tpynoemkocts I'MA o yyeOHomy mjiany 6 216 162
KonTakTHas patdora (KP): - - -
CamocrositeabHas padora (CP): 6 216 162
KonTakTHas paboTa — UTOrOBasi aTTeCTaIUs 0,02 0,67 0,5
Brimonnenue, Hanucanue u odpopmiienne BKP 5,98 215,33 161,5
Bua kontpoJs: 3amuTa BKP

5.6. @akyabTaTUBBI

AHHOTanus paboueit mporpaMmsbl TUCITUATLTAHBI
«IlepeBo HAYYHO-TeXHHUYECKOH JTUTEPATYPHDY

1. Mean auCHUNIHHBI-TTPHOOPETEHIE O0YJAIOIIMMHUCS 001Iel, KOMMYHUKATUBHOM U

HpO(I)eCCHOHaHBHOﬁ KOMHCTGHHHﬁ, YPOBCHBb KOTOPLIX Ha OTACIIbHBIX JTaIllaXx SI3BIKOBOM

IMOATOTOBKU IMO3BOJIACT BBIITOJHATL PA3JIMYHBIC BU/IbL HpO(l)CCCI/IOHaJ'IBHO OPHUECHTHPOBAHHOT'O

nepepojia B HpOHSBOI[CTBGHHOfI n HaquOﬁ ACATCIIBHOCTH.

2.B pe3yabTaTe M3yuyeHus1 JMCUMILUIMHBI 00y4aloIMiics Mo mporpamMme 0akajaBpuara

JOJIKEH:
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:
VK-4.1, YK-4.2, VK-4.3, YK-4.4, YK-4.5, YK-4.6

3name:

— OCHOBHEIE CITIOCOOBI JOCTUIKCHUA S5KBUBAJICHTHOCTHU B IICPCBOJIC,

— OCHOBHBIE IIPUEMBI IEPEBO/A;

— SI3BIKOBYIO HOPMY U OCHOBHBEIC q)yHKHI/II/I A3bIKA KaK CUCTEMBI,

— JOCTATOYHOC IJId BBIMTOJIHCHUA IEPEBOJA KOJIUICCTBO JICKCHYCCKUX CAUHUII, (l)paSGOJ'IOFI/ISMOB, B

TOM YUCJIC COMUAIBHBIX TECPMHUHOB U TUHI'BOCTPAHOBCIYCCKUX peamxlﬁ

Ymemny:
— NPUMEHSITh OCHOBHBIE IPUEMBI NIEPEBO/IA;

— OCYLICCTBJIATH MHACHhMEHHBIHN IepeBoa € CO6J'IIO,71€HI/I€M HOpM JIEKCUYECKOI OKBHUBAJICHTHOCTH,

COOJIIOICHHEM TPAaMMAaTHYECKUX, CHHTAKCHUECKUX U CTUIIMCTUYECKUX HOPM;
— 0OpMIISTH TEKCT MEPEBO/IAa B KOMITIBIOTEPHOM TEKCTOBOM PEAAKTOPE;
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— OCYIIECTBIIATH MEPEBO/] C COOIIOICHUEM HOPM JICKCHUECKOI YKBUBAJICHTHOCTH, COOIIIOICHUEM
rpaMMaTHYE€CKUX, CHHTAKCUUECKUX U CTHJIMCTUYECKUX HOPM TEKCTa MEePEeBOJIa U TEMIIOPAIbHBIX
XapaKTePUCTHK UCXOJHOT0 TEKCTa.

Braoems:
— METOJIMKOH IIPEANepeBOIECKOT0 aHAIN3a TEKCTa, CIIOCOOCTBYIOIICH TOYHOMY BOCIIPUSITHIO

HCXOJIHOTO BBICKA3bIBAHUS;
— METOAMKOM MOATOTOBKH K BBIIIOJHEHHIO IEPEBO/IA, BKIIIOUYAs MOUMCK MH(OPMAIK B CLIPABOYHOM,
CIICLIMAJIBHOM JINTEPAType U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMH CHCTEMBI COKPAICHHOW I1epEeBOAYECKOM 3aIIMCH IIPY BBIIIOJIHEHUM I1IEPEBO/A;

— OCHOBHOM MHOSI3bIYHON TEPMUHOJIOTMEN CIIELIUAIBHOCTH,

— OCHOBaMH peeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI IO CIEIUATBHOCTH.

3.Kparkoe conepxanue IMCUMILIHHBI:

BBenenue. [Ipeamer u posb nepeBojia B COBpeMEHHOM 0011ecTBe. Pa3nuunbie BUIBI TepeBOIa.
3ajaun U MECTO Kypca B MOATOTOBKE OakajiaBpa TEXHUKHU U TEXHOJIOTHH.

Pazgen 1.

1.1. CpaBHeHuUE MOPsAKA CIOB B AaHTJIMHCKOM U PYCCKOM TpeioxkeHusx. [lepeBoa npoctoro
MMOBECTBOBATEILHOTO MPEAJIOKEHUS HACTOSIIETO, OYAYIIETO U MPOIIEIIIETO BPEMEHHU.

Oco0eHHOCTH TIepeBOIa BOIIPOCUTEIBHBIX H OTPUIATEIIBHBIX MTPEIIOKEHUH B PA3TUIHBIX
BpEMEHax.

1.2. IlepeBon mpeanokeHuit Bo BpemeHax Indefinite, Continuous. UteHue u rnepeBoj 1o teme
"Xumus'".

Paznen 2.

2.1. TlepeBon npeutokeHnii Bo BpemeHax rpymm Perfect, Perfect

Continuous (yTBepauTeabHbIC, BOMPOCUTEIBHBIC U OTpHIIATENbHBIC (hopMbI). OCOOCHHOCTH
YIOTPeOJIEHHS BCTIOMOTaTEIbHBIX TJIarojoB.

2.2. IlepeBon cTpamaTenbHOTO 3aora. TpynIHbIE Cllydau IepeBoja CTpaaaTelbHOTo 3aora. UreHue
U nepeBoj TEKCTOB Mo TeMe "Hayka u HayuHble MeTO/bI". AKTUBH3ALUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. TlepeBo mpHUIATOYHBIX TPEIOKECHHIA.

[Ipunarounble noanexaue.

[Ipunarouynsle ckazyeMele.

[IpunaroyHble onpenenuTeNbHBIE.

[Ipunarounbie 0OCTOATETHCTBEHHBIC, TPUIATOYHBIC TOTIOTHUTENBHEIE.

2.4. Tunbl yCIOBHBIX MPEUIOKEHUH, TpaBUia 1 0cOOEHHOCTH uX nepeBoja. [IpakTtuka nepeBoja Ha
npuMepax TeKcToB o Xumuu, /1. Menoeneege, nayke u
MEexXHONI02UU.

2.5. TlepeBoa mpeUI0KEeHHI ¢ y4ETOM TIpaBUIIa COTJIacOBaHuUs BpeMeH. [Ipsimast u KOCBEHHas! peyb.
2.6. PaznuuHbie BapuaHTHI EPEBO/IA CYIIECTBUTEIHLHOTO B MIPETIOKEHUH.
2.7. MopanbHbIe TIaroibl 1 0COOEHHOCTH WX TIEPEBO/A.
Pa3BuTHe HaBBIKOB nepeBosa o teMe "Hayka 3aBTpamsero aus'.
2.8. CnenmanibHas TepMuHOIIOTUs 10 TeMe "Jlaboparopus'.
2.9. Cokpamenusi. OCOOCHHOCTH HX TIepeBoia. Pa3BUTHE HaBBIKOB TMIEPEBOIa HA IPUMEPE TEKCTOB
o Teme "JlabopaTopusi, ©3MepeHUs B XUMUH'".
Pazgen 3.
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3.1. Hennunele opMeI raroa.

Nudunutus (HeonpenenenHas ¢popma raaroia). Poas nHGUHUTHBA B TPEITIOKCHUN M BAPHAHTHI
IepeBoa Ha pyCcCKui A3bIK. [IpuyacTust u repyHIui.

3.2. UndpuHUTHBHBIE 0OOPOTHI.

Ob6opot nononHeHne ¢ UHOUHUTUBOM. BapraHThl mepeBoia Ha PYCCKU SI3BIK.

Tepmunosorus no reme "CoBpeMeHHbIE TEXHOIOTMH'".

3.3. O6opoT nojiexaiiee ¢ MHGUHUTABOM. Pa3imuHbie BapraHThI TEpeBOA.

Tepmunonorus no teme "Xumus'".

3.4. IlepeBo MPUYACTHBIX OOOPOTOB.

AbcomoTHbI TpuyacTHEI OOOPOT M BapuaHTHI IEPEBOAA.
Pa3BuTne HaBbIKOB nIepeBoAa 1o Teme " Xumus'".

4. O0beM y4eOHOH TUCUUIIMHBI

Cemectp
Bcero
Bux yueGHOi paGoThI 5 cemectp 6 cemecTp
3E Axan. 3F Axan. 3E Axan.
q. q, q.
OO61mast TpyA0EeMKOCTh TUCIUTUIMHBI 4.0 1440 2,0 72,0 2,0 72,0
KOHTaK"l:Haﬂ padoTa — ayIuTOpPHbBIE 18 64.4 0.9 32,0 0.9 32,0
3aHATHA:
[Ipaktrueckue 3ansatus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocrositenbHas pabota 0,4 0,2 0,2
CaMocTosTeIbHOE U3yUeHUE Pa3/IeioB 2,2 796 1,1 398 1,1 398
JIACIIUIUTHHBI
Bujx nToroBoro KOHTpoOJIS: 3auer 3auer
Beero Cemectp
Buy yueGHOI paGoThI 5 cemectp 6 cemecTp
3E AcTp. 3F AcTp. 3F Akapn.
q. T, T,
OO61ast TpyA0eMKOCTh TUCIUTUTHHBI 4 108 2 54,0 2 54
KonTakTHasi padoTa — ay1uTOpHbBIE 18 483 0.9 24 0.9 24
3aHATHA:
[TpakTnueckue 3austus (I13) 1,8 48,3 0,9 24 0,9 24
CamocrosiTesibHasi padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas camocrositenbHas paboTa 0,3 0,15 0,15
CamocTosaTenbHOE U3Y4YeHUE pa3/iesioB 2,2 597 1,1 29 85 1,1 39 8
JIACIIUIUTHHBI
Bupa uToroBoro KOHTpoJIs: 3auer 3auer

AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
«'paknanckasi 3a1MTA B YPEe3BbIYANHBIX CUTYAIUAX))

1.I_le.111> AUCHMIIIMHBI - IIOATOTOBUTH CTYACHTA K OCMBICIICHHBIM ITPAKTUYCCKHUM JIEHUCTBUSAM IIO

o0ecrieueHuo cBOel 6€30MacHOCTH U 3aLIUThHI B YCIOBUSAX BOSHUKHOBEHUS YpE3BhIYAITHON CUTYaIIH
IIPUPOIHOT0, TEXHOINEHHOI'O U BOCHHOI'O XapaKTepa.
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2.B pesyabTaTe H3y4eHHUs! AUCHHUILIMHBI 00y4aloLIUiics 0 MporpamMme dakajaBpuara
HOJIKeH:

Obaadoams CIEAYIONUMA KOMIICTCHIIUSIMU
VK-8.1, YK-8.2, YK-8.3, YK-8.4

3name:
— XapaKTePUCTHKHU MPUPOTHBIX OCCTBUI, TEXHOTCHHBIX aBapuil M KaTacTpod Ha paTualioHHO,

XUMHAYECKH U OMOJIOTUYECKU OMACHBIX 00BEKTAX, MOopakarolre (hakTOpbl APYTUX OMACHOCTEH;

— OCHOBBI BO3/ICHCTBHS OMACHBIX (PAKTOPOB YPE3BBIYANHBIX CUTYallMil Ha YEJIOBEKA U MPUPOIHYIO
cpeny, AOIYCTUMBIE MPEIeIbHbIE KPUTEPUH HETaTUBHOTO BO3JCHCTBNUS;

— Mepbl 0€3011aCHOT0 MOBEJCHUS MPHU NpeObIBAHUU B paiioHax (30HaX) MOXKapoB, PaJUOAKTUBHOTO,
XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsa3HeHMUS;

— CcrocoObl ¥ CPEeCTBA 3aIIUTHI YeIOBEKa OT BO3ICHCTBUS MOpaxaronux (GakTOpoB Ype3BbIYANHBIX
CUTYaluil IPUPOJIHOT0, TEXHOTEHHOI'O0 ¥ BOEHHOI'O XapaKTepa.

Ymemn:

— UCIIOJIb30BaTh CPE/ICTBA 3AILUTHI OPTaHOB JbIXAHUS U KOXKH, MEIUIUHCKHUE JJIS CAMO3AILUThI U
OKa3aHHs TOMOIIU JAPYTHM JIFOSIM;

— IPUMEHSTH IEPBUYHBIE CPENICTBA IMOKAPOTYIICHHS ISl JIOKAIN3ALUHU U TYIICHHS MT0Kapa,
BO3HUKILIETO B ayiuTOpuu (J1abopaTopumn);

— OKa3bIBaTh ce0e U APYTUM MOCTPAIABIINM MEIUIIMHCKYIO TIOMOIIb C NCTIOIb30BAHUEM
TaOEIHHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEACTB.

Braoemw:
— npuéMaMHy MPOBEJICHUS YACTUYHON CaHUTApHOW 00pabOTKU MPU BBIXOJE U3 palioHa (30HBI)

pPaarOaKTUBHOT'O0, XUMHUYCCKOI'O U OMOJIOTHYECKOTO 3arpsA3HCHUA (3apa>1<eHI/I;1);
— cnoco0aMH U TEXHOJIOTUSIMHU 3alllUThI B QPC3BLIanZHBIX CUTyalluiX.

3.Kparkoe conepxxanue TMCHMUILIUHBI.

OmnacHoctu npupoAHOro xapakrepa. CTUXUiHbIE O€/ICTBUS, ABICHHS IPUPO/IbI Pa3pyLIUTEIbHON
CHJIBI - 3eMJIETPSICEHUSI, HABOJHEHMUSI, CEJIEBbIE TOTOKHU, OTOJI3HU, CHEKHBIE 3aHOCHI, U3BEPIKEHHE
BYJIKaHOB, O0BaJIbl, 3aCyXH, yparaHbl, OypH, MOXKapbl.

OnacHOCTH TEXHOT'€HHOI'O XapakTepa. ABapHM U KaTacTpo@bl Ha paJIallMOHHO OITACHOM 00BEKTE,
XUMHUYECKH OIMTACHOM O0BEKTE, OMOJIOTHYECKH OITACHOM O0OBEKTE; Ha TPAHCIIOPTE
(>kee3HOI0pOKHOM, aBTOMOOMIIEHOM, PEUHOM, aBUALIMOHHOM); Ha TUAPOCOOPYKEHUSIX; Ha
KOMMYHAJIBHBIX CUCTEMaX >KU3HEOOecIeueHusl.

OnacHocTu BOeHHOT0 XapakTtepa. [IpuMeHnenne opy»kust MacCoBOIro MopakxeHusl (SIEpHOTO,
XUMHUYECKOT0, OMOJIOTHUECKOT0), OOBIYHBIX CPE/ICTB C 3KUTATEIbHBIM HAIOJIHEHUEM, HOBBIX
BHJIOB OPYXMUs1. 30HBI 3apakKeHUS OT CPEACTB NOPAKEHNS U X BO3JCHCTBHE HA HACEIEHUE U
OKPYKAOIIYIO IPUPOJIHYIO CPELY.

ITokapHast 0€30MaCHOCTb — COCTOSIHHE 3AIIMIIEHHOCTH HACEIEHUs, UMYIIECTBA, OOIECTBA U
rocyJapcTBa oT rnokapoB. [loxxapHast omacHOCTH (IPUYMHBI BOZHUKHOBEHUS MTOKAPOB B 3/1aHUSX,
necHble Toxkapsbl). Jlokanuzanus u TymeHue noxapos. [Ipocrelinme TeXHUYECKHe CpeicTBa
noxapotymenus (oraerymutenu OIT -8, OY-2) u npaBuiia N0Ib30BaHUS HMHU.

Komrmuiekc MeponpusaTiil rpa)/1aHCKOM 3alUThl HACEICHUS.

Onogenienue 1 UHPOpMHUPOBaHUE HaceleHHs 00 onacHOCTH. [IpuHsATHE HaceleHHeM CUTHAJIOB
onosemenus («Baumanne Bcem!», «Bo3nyminas TpeBoray, «PaguannonHas omacHOCTbY,
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«XuUMHYECKas TpeBora», «OTOON OMACHOCTHY) U MOPSIOK ACUCTBUS 110 HUM. DBaKyaIlHsI
HaceJIeHus 13 30HbI onacHOCTH. CriocoOBI 3BaKyaIuu DKCTPEHHAs dBaKyallis CTYICHTOB U3
ayJIMTOPUH MPU BOSHUKHOBEHUH IOXKApa.

CpenctBa MHANBUAYAIBHOU 3amuThl opranoB aeixanus (I'TI-7, I'TI-7B, I'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enuxc», IA3K, AT, AI1I-3, TI3Y-K, UI1-4M, UII-5, UI1-6, KH1II-8),
koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauImHCKKE CPeCTBA 3aIIUTHI .

CpencTBa KOJIEKTUBHOM 3alIUTHI HaceleHus. HasHaueHue, 3alUTHBIC CBOMCTBA YOCIKHIIL.
[IpotuBopanuanuonnsie ykpoitus (IIPY, moazemusbie nemexoiuble nepexobl, 3aray0aeHHbIe
CTaHI[MU METPOIIOJIUTEHA), IPOCTEHINE YKPBITHUS (TpaHIlen, OKOTbI, IEPeKphITHIE 11enun). [IpaBuna
3aHATUS YOeXKUIIA.

Oxa3anue nepBoi MEIUIIMHCKONM TOMOLIH IIPU 0KOTaX, paHEHUsIX, 3apaxeHusax. [Iposenenue
YaCTUYHOM CaHUTApHOI 00pabOTKH KOKHBIX ITOKPOBOB YEJIOBEKA MPHU BBIXOJIE U3 30H
PaMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTUIECKOTO 3apakeHus (3arps3HEHHsI ), U3 30H TOXKApPOB.
JIukBuAanus NOCAEACTBUN YpE3BbIYAMHON cUTyaluu. PaguanuonHas 1 XUMHUecKasi pa3BeaKa
ouara rmopaxeHus (3apaxenusi). ABapuitHO-criacateabHbie paboTel. Crienaibaas 00paboTka
TEXHHUKHU, MECTHOCTH, OOBEKTOB (JI€3aKTHBAIIMS, era3aius, Ne3uH(eKIHs, Je3NHCEKIUS
DKCTpeHHas 3BaKyalus U3 ayIuTOpuu (JJTAOOpaTOPUM) B YCIOBUSAX MOXKAPa, PATHAIIMOHHOTO,
XUMHUYECKOT0, OMOJIOrMUECKOT0 3arps3HEHHSI TEPPUTOPUU C UCTIOIB30BAHUEM MTPOCTEHIIINX
cpenacts 3anwmthl («Dennkcy, ['JI3K, nporusorasa I'TI-7 ¢ JAT1T-3).

4.00beM yueOHOM TMCUMILTHHBI

O0beM TMCUMILINHBI
Buj yueOHoii padoThI Axax. | Actp.
3E
4. 4.
OO0masi Tpy10€eMKOCTb TMCUMILIUHBI 1 36 27
KonrakTHasi pa6oTa — ayiuTOpHbIE 3aHATHS: 0,44 16 12
Jlexun 0,44 16 12
[IpaxTnueckue 3ansatus (I13) - - -
JIaboparopusie pabots (JIP) - - -
CamocrosiTesibHas padora 0,56 20 15
KoHrtakTHas camoctosTenbHas 0.56 0,2 0,15
CamocTrosiTenbHOE U3yYEHUE Pa3/IeiioB = 19,8 14,85
Buja nToroBoro KOHTpoOJIs: 3auér

6. TPEBOBAHUS K YCJIOBUSAM PEAJIM3ALIUU ITPOI'PAMMBI BAKAJIABPUATA

6.1 OdmecucremHubie TpedoBanus k peanuzanuu OOII 6akanaBpuara

YHHUBepCUTET pacrojaraer Ha paBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBaHHH
MaTepUaIbHO-TEXHUYECKUM olOecrieueHreM o0pa3oBaTeNbHOM 1eATeIbHOCTH (TIOMEIIEHUIMU U
obopynoBanuem) ais peanuzauuu OOII 6akanaBpuara.

Kaxxnprit oOydaromiuiicss B Te4eHUE BCEro Mepruoja 00ydeHust 00eceqnBaeTCs
WH/IMBUYAIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHON MH(OPMAIIMIOHHO-
o0pa30BaTeNnbHON cpesie yHUBepcUuTeTa. DIEeKTPOHHAs MH(OpMallMOHHO-00pa3oBaTebHas cpeaa
obecreyrBaeT BO3MOKHOCTD JOCTYIA 00YJaromerocs U3 J000i TOUKH, B KOTOPOH UMEETCs T0CTYII
K MH(QOPMAaIMOHHO-TEJIEKOMMYHUKAaMOHHON ceTH «IHTepHEeT», Kak Ha TeppUTOPUHN
YHHUBEPCUTETA, TAK U BHE €€.

DnexkTpoHHas HH(OPMAIIMOHHO-00pa3oBaTeNbHasl Cpela YHUBEPCUTETa 00ECIICUNBACT:

— JIOCTYII K Y4€OHBIM IJIaHaM, padOYMM IporpaMMaM AMCLUUIUINH (MOyJeil), IpaKkTUK,
3JIEKTPOHHBIM YUEOHBIM H3IaHUSM U 3JICKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, yKa3aHHbBIM B
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pabouux mporpaMMax AMCHUIUINH (MOYJICH ), IPAaKTUK;

— (hopMupOBaHKE IEKTPOHHOTO OPT(HOINO 00YUaAIOIMIETOCs, B TOM YUCIIE COXpPaHEHHUE ero padoT 1
OLIEHOK 3a 3TH PadOTHI;

— (ukcanuio xoaa 00pa3oBaTENLHOTO MPOIEcca, Pe3yabTaTOB MPOMEKYTOYHOH aTTECTAlUH U
pesynbratoB ocBoeHus OOII GakanaBpuara;

— IpOBeICHUE YUeOHBIX 3aHATHUI, IPOLIEYP OLEHKH PE3YIbTATOB O0yUEHUSs, peanu3aius KOTOPbIX
MPEeIyCMOTPEHA C MPUMEHEHUEM JIEKTPOHHOTO 00yUYEeHHS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHIA;

— B3aUMOJICHCTBUE MEX/y YIaCTHHKaMH 00pa30BaTEIbHOTO MPOIIecca, B TOM YHCIIE CHHXPOHHOE U
(MIM) aCHHXPOHHOE B3aMMOJICHCTBHSI TOCPEIICTBOM ceTH «VHTEepHET».

OyHKIIMOHUPOBAHHE AJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEILHON CPebl 00eCTIeYNBACTCS
COOTBETCTBYIOIIUMU CPEJICTBAMU HH(POPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U
KBaJIM(HUKAIMEeH paOOTHUKOB, €€ NCIOIB3YIOINX U MOAAEPKUBAOINX. OYHKIIHOHUPOBAHHE
ANEKTPOHHON MH(POPMALIMOHHO-00Pa30BaTEIBHOM CPelbl COOTBETCTBYET 3aKOHOIATEILCTBY
Poccuiickoit deneparumu.

6.2 TpeGoBaHusl K MaTepHAIbLHO-TEXHHYECKOMY 00ecredeHHI0

MarepuanpHo-TeXHUYeCKas ~ 0a3a  yHHMBEpCUTETa  COOTBETCTBYET  JCHCTBYIOIIMM
NPOTHBOMOXKAPHBIM ~TpaBHJIaM M HOpMaMm H  O0ECleYrMBaeT TPOBEIEHHE BCEX BHUJIOB
IUCUUIUTMHAPHOW WM MEXKIUCUUIUIMHAPHOW  TOATOTOBKM,  MNPAaKTHYECKOH W HAy4HO-
HCCIIEI0BATENbCKON padOThl 00yYaroIMXCsl, IPETYCMOTPEHHBIX YUYEOHBIM IUIAHOM.

[lepeuenp MaTepHAIBHO-TEXHHYECKOTO OOECIIEYECHUS! BKIIOYACT: JICKIHMOHHBIE YydueOHBbIC
ayautopun (000pyI0BaHHBIE BUACONPOCKIIHOHHBIM 000pyI0OBaHUEM JIJIsl TPE3CHTAIIHA, CpPEACTBAMHU
3BYKOBOCITPOM3BEICHHS, SKPaHOM, U UMEIOLIHE BBIXOJ B MIHTEpHET), MOMEIIEHHs sl IPOBEICHUS
CEMHUHApCKUX M TPAKTUYECKUX 3aHATHH (00opynoBaHHBIE ydeOHOH Mmebenplo), OubimoTeKy
(umeroryr0 pabodne KOMIBIOTEpPHBIE MeCTa Ui OOydaromuxcs 10 mporpaMme OakaiaBpuara,
OCHAIIIEHHBIE KOMITBIOTEPAaMH C JOCTYIIOM K 0a3aM JaHHBIX U BBIXOAOM B MIHTEpHET), T1abopaTropuy,
OCHAILIEHHBIE COBPEMEHHBIM O00OpYIOBaHMEM JUIsl BBINOJHEHHS HAyYHO-HCCIEI0BATENbCKON
paboThI, KOMITBIOTEpHBIE Kiacchl. [IpM HWCHOIB30BAHWW DJIEKTPOHHBIX HW3JAHUHA YHUBEPCHUTET
obecreynBaeT Kaa0ro o0y4yaromerocsi BO BpeMsi CaMOCTOATENbHOM MOATOTOBKU pabouyuM MECTOM
B KOMIIBIOTEPHOM KJIacce C BBIXOAOM B MHTEpPHET B COOTBETCTBUH C TPYIAOEMKOCTHIO M3YydaeMbIX
JMCLUTUINH.

[Tomerienus npeAcTaBiAOT co00M yueOHbIe ayTUTOPUU IS IPOBEICHUS YUeOHbBIX 3aHATHH,
MPEyCMOTPEHHBIX MPOTrpaMMoOil OakajaBpuaTa, OCHAIIEHHBIE O00OPYAOBAaHHUEM M TEXHHUYECKUMH
cpeacTBaMu OOy4yeHHs, COCTaB KOTOPBIX OMNpejaesercs B pabodyux MporpaMmax JAUCHUILUINH
(Monymeii).

MarepuanbHo-TexHuueckoe ooecreuenue OOIT OakanaBpuara BKIHOYALT:
6.2.1 Odbopyoosanue, neobxo0umoe 6 00pazoeamebHOM npouecce
Cnexrpodoromerpsl LEKI SS1207 (B kommuiekte ¢ I10 mis nogkirouenus k [1K);

m3mepurern R-L-C E 7-13, E-7-20, monsipumetpsei-caxapumetpbl CY-5 u CY-4, pH-merpsl c
aBTOMaTHyeckod M pydHoil KommeHcanued temnepatypsl WIIJT 301, crumockon CJI-15,
BHCKO3UMETphI poramronHbie Rheotest RV 2.1, cmekrpodoromerp LEKI SS2110UV «Mediora
OY», aBTOMaTHUYECKU1 aHATTM3aTOpP YAeIbHOM OBepXHOCTH U nopuctoctu Gemini VIIt, mpubop s
OlpeNeNieHnsT pa3MepoB M J3eTa-moTeHnuana gactun Photocor Compact-Z, Buckozumerp
poraunonnsii  Brookfield LVDV-llI+, xpomarorpad razoseii «Xpomatdok-Kpucramn 5000»,
rouunometp JIK-1 ¢ mporpaMMHbBIM obecrieueHuEM.

Jlaboparopubie anekTponHbie Bechl: Bechl Citizen Scale CY-223, secor Citizen Scale CY-124C, Becbl
anekTpoHHble aHanmuTudeckne MB-210A, Becet OHAUS V11P15, Bechr Citizen Scale CY-1202,
Bechl Citizen Scale CY-224. Muxpockomnsl OMHOKYIsApHBIE ¢ UppoBoit kamepoir Levenhuk C310
NG. AxBaguctmsatopsl J[3-10 OMO; mkadsr cymmnbnbie IHHC-40-113; >xuakocTHOMH
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nupKyasauuonHsii Tepmocrat BT10-1 (+20...+100 °C), tepmocrar xuakoctHoir LOIP LT 124a;
BT3-1 (+20...+100 °C); BT5-1 (+20...+100 °C) XuaKOCTHOW ITUPKYJIAIHMOHHBIA TEPMOCTAT, S5 II;
JIB13 (+5...+200 °C) maGoparopubie Oanm; ucnaputenu portanronusie MP-1 JIT, marautHbie
MEIIAJIKU C HATPEBOM.

IIpu nmpoBeneHMn UCciaeIOBaHUNA OOydarolMecs MMEKT BO3MOXHOCTh TaKXKe MCIIOJIb30BaTh BCE
npubopsl LlenTpa komekTuBHOrO Hcrons3oBanust PXTY um. [I.11. Menneneesa.

6.2.2 Yueono-naznaonwie nocoous:

KommiekTsl 11akaToB U cIaiI0B K JIEKIMOHHBIM KypcaM, o0pa3isl Haubojiee pacipoCTpaHEHHbIX
IIPUPOJHBIX MHUHEPAJIOB, IMPOCTBIX M CJIOXHBIX BEIIECTB, MOJAEIU CTPYKTYp HEOPraHWYECKUX U
OpPraHUYECKUX COCIUHECHUN.

6.2.3 Komnvromepol, ungopmayuoHHO-MENEKOMMYHUKAUUOHHbIE  CEMU,  ANNAPAMHO-
npozpammuble u ayouo6u3yaibHble Cpeocmea:

IlepconanbHble KOMIIBIOTEPHI, YKOMILIEKTOBaHHbIE NpourpeiBareasiMu CD u DVD, npuntepamu u
IIPOrPaMMHBIMH CPEACTBAMM, ITPOEKTOPBI, SKPAHBI; ayJUTOPUHU CO CTALMOHAPHBIMU KOMIUIEKCAMU
otoOpaxkeHust HH(opMaIHH ¢ JTF000ro0 31eKTpoHHOT0 HOcHuTenst, WEB-kamepsl; udppoBbie KaMephl
K ONTMYECKUM MUKPOCKOIIaM; KOIIMPOBAJIbHBIE allllapaThl; JIOKAJIbHAS CETh C BBIXOIOM B MIHTEpHET
6.2.4 Ileuammnuvie u 31eKmponHbIe 00PA308AMENbHbIE U UHPOPMAUUOHHDLE PECYPChL:
WudopManinoOHHO-METOUYECKNE  MaTephaibl:  y4eOHble  mocoOuss  TO  AMCHUILTMHAM;
METOJMYECKUE PEKOMEHJAIMM K MPAKTUYECKUM 3aHATHSAM; pa3laTOYHbI  Marepuan K
JIEKUMOHHBIM KypcaM; 3JIEKTPOHHbIE y4eOHble M3JaHUs MO AMCLUUIIMHAM, HAay4HO-TOIYJISpHbIE
JJIEKTPOHHBIE U3JAHHUS.

DneKTpoHHBIE 00pa30BaTEeIbHBIC PECYPCHl: KadeapanbHble OMOIMOTEKH SJCKTPOHHBIX H3IaHUN TI0
IUCLUIUIMHAM; SJIEKTPOHHBIE NPE3eHTallMM K pasjesnaM JIeKIHOHHBIX KYypCOB; Yy4eOHO-
METOAMYECKHE pa3paboTKu Kadeap B DIEKTPOHHOM BHUJE, pa3MEIIeHHBIE Ha caiiTax Kadeap
(akynbTeTa €CTECTBEHHBIX HayK; CIPaBOYHBbIE MaTepHajbl B MEUYATHOM M 3JIEKTPOHHOM BHJE IO
CTPOECHUIO U CBOMCTBAaM BEILIECTB.

[Tomemienuss A caMOCTOSTENBbHOW pPabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM € BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» M obOecreyeHsl JOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEeNbHYIO Cpelly YHUBEPCUTETA.

VYHuBepcUTeT o0ecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacnpocTpaHseMoro NporpaMMHOI0 00ECTIEUEHUS, 8 MOM YUCIe OMeYecm8eHHO20 NPOU3BO0CMEa
(coctaB ompezenseTcs B pabouux MporpaMmax JUCHMILIMH (MOYyJeH) u noonexcum ooHo6neHUIO
npu neodxooumocmu).

IIpu ucnonb3oBaHuM B 00pa30BaTENbLHOM Ipollecce MEeYaTHBIX U3JaHUN, B YHHUBEPCUTETE
chopMupoBaH OMOIMOTEUHBIN (HOHA, YKOMIUIEKTOBAHHBIN MEYAaTHBIMU M3JaHUSMHU U3 pacyera He
MmeHee 0,25 sk3eMIUIsipa KaXa0ro M3 U3JaHUM, YKa3aHHBIX B pabOuyMX MporpamMmax JUCIUILIUH
(Mopmyneil), mporpamMmax MpakTHK, Ha OJHOTO OOYyYaromlerocss M3 4Yucia JHI, OJHOBPEMEHHO
OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCHMIUIMHY (MOIYJb), MNPOXOSAIIUX COOTBETCTBYIOILYIO
MIPaKTHUKY.

OOyuaronumMest  obecriedeH JocTyn (yAaJeHHbIM JOCTYN), 6 momM uucie 6 cayyae
npumMenenus 31eKmMpPOHHO20 00yuYeHus, OUCMAHUUOHHBIX 00pPA306aAMENbHbIX MEXHOA0UL, K
COBPEMEHHBIM MPO(hecCHOHANBHBIM 0a3aM JTaHHBIX U MH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX OIpenesseTcss B pabouyux mIporpammax IJUCHHUIUIMH (MOAYJIEH) U TOJIEHKHUT
OOHOBJICHHUIO (TTPU HEOOXOIUMOCTH).

OOyuaromuecs U3 4Kclia UHBAJIUAOB U JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
o0ecreynBaloTCs NMeYaTHBIMU U (WJIM) 3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMu B (opmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBBSI.

Jlns  peanu3allMd  OCHOBHOW 00pa3oBaTelbHOM NpPOrpaMMBbl IOATOTOBKM OakalaBpoOB
WCTIONB3YIOTCA (OHABI Y4EOHOUW, Y4eOHO-METOAMYECKON, HAy4HOH, MEePHOJAMYECKON HaydHO-
TeXHUYecKoil  swureparypsl  MHpopmanumonHo-6ubmmoreynoro  uentpa  (MBL)  PXTY
uMm. JI.1. Menneneesa u kadeap, y9aCTBYIOIIUX B peai3allii IPOTrPaMMBI.
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Nudopmannonno-oubnuoreunsiii neatp PXTY um. JI. U. MengneneeBa oOecrieuyuBaer
MHOOPMALIMOHHYIO ~ HOJAEP)KKY  peaju3allid  [porpaMMbl,  COAECHCTBYEeT  IMOATOTOBKE
BBICOKOKBAIM()UITUPOBAHHBIX CIICLUAIMCTOB, COBEPIICHCTBOBAHUIO YY€OHOIO IMpoliecca, Hay4dHO-
HCCIIEI0BATENbCKOW paboThl, CIOCOOCTBYET PA3BUTHUIO NMPO(ECCHOHAIBHONW KYJIBTYpbl OYyAyIIEro
CTIELUANINCTA.

WBL] ynuBepcurera oOecrmeunBaeT OOYYAIOIIMXCS OCHOBHOW  y4eOHOH, y4deOHO-
METOAMYECKON U HAYyYHOM JINTepaTypoil, HEOOXOIMMON JUIsl peanu3alii U KaueCTBEHHOI0 OCBOCHHUS
o0yJaroIuMucs 1o Iporpamme 0akaizaBpuara 00pa3oBaTeILHOTO MPOIIECCa IO BCEM TUCITUTUTMHAM,
npaktukaM U ['IA ocHOBHO# 00pa30oBaTeIbHOM MPOrpaMMbl TOATOTOBKU OaKalaBpOB.

O6mmit 066em MHOTOOTpacieBoro ¢ouaa MBI cocrasmser 1 716 243 »k3.

@®oHx yueOHOM U  y4eOHO-METOAMYECKOM JINTEpaTypbl YKOMIUIEKTOBAH I€YaTHBIMU
U3JIaHUSAMU U3 pacueTa He MeHee 50 SK3eMIUIIPOB KaKJIOro M3 M3JaHUi OCHOBHOM JMTEpaTyphl,
MEePEYHCIICHHOW B paboumx mporpamMmax JIUCHUILIMH (MOJyJiel), MpPaKTHK, W HE MeHee 25
HK3EMIUISIPOB JIOMOTHUTENbHOM nuTeparypsl Ha 100 oOydaromuxcsi.

@®oHA  JONOJHUTENBHOH JUTEpaTypbl BKJIIOYAaeT IOMHUMO Y4eOHOH JUTepaTyphl
ounmaneHeie, cnpaBoYHO-OMOIMOTpaduyeckre, CHENUANTU3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOeKHbIe EPUOAMUECKUE U HHPOPMALIMOHHbIE U3JaHHUS.

NudpopmMannoHHO-OMOMUOTEUHBI  IEHTP  00ECHEeYMBAET  CaMOCTOATENBHYIO — paboTy
o0yy4aroIuxcs B YUTAIBHBIX 3aJlaX, MPEJOCTaBIIsAs HIMPOKUHA BBIOOP JUTEPATYPHI M0 aKTyalbHBIM
HaNpaBJICHUSAM, a TaKke o0ecrneynBaeT JOCTYyll K MpodecCHOHANBHBIM 0a3aM JaHHBIX,
MH(GOPMALMOHHBIM, CIPABOYHBIM U IIOMCKOBBIM CHCTEMAaM.

Kaxnprii oOydvaromuiics odecriedeH CBOOOIHBIM JOCTYIOM M3 JIFOOOW TOYKH, B KOTOPOH
uMmeeTcs JOCTyn K ceTu MHTepHeT, K 3neKTpoHHO-Onbnmoreunoit cucreme (ObC) YHuBepcurera,
KOTOpAast COJIEPIKUT Pa3IMYHbIC M3/IaHUS 110 OCHOBHBIM M3Y4aeMbIM JUCIHUILTUHAM U COPMHPOBaHA
10 COTJIACOBAHUIO C MTPaBOOOIaaTENIMK YUeOHOH U yueOHO-METOIUUECKOM TUTepaTyphbl.

Jly1g GoJiee MOMHOIO U ONEPaTUBHOIO CIIPABOYHO-OMOIMOrpaguuecKoro u
uHpopMalMoHHOr0 06cyxuBanus B Bl peann3zoBaHa TeXHOJIOTUS 3JEKTPOHHOM JOCTABKU
JTOKYMEHTOB.

DJIeKTPOHHBbIE HHGOPMAIIHOHHBbIE PeCypPChl, HCNOJIb3YyeMble B Npolecce 00yueHust

PexBu3uTHI 10r0BOpPa
XapakrepucTuka
DJIeKTPOHHBI (HOMep, 1aTa 3aKJII0YEHHsl, CPOK e PR pr—
Ne 7] JAercTBHs), cchliiKa Ha caiit BC, i
KOTOPOMY Npea0CTABJIsAETCS
pecypc CyMMa JI0roBOpa, KOJIN4eCTBO
N A0TrOBOPOM
KJI0Yei
OnekTpoHHO- | [IpuHAIIEKHOCTH — CTOPOHHSIS Komnexkumu: «Xumus» - u3a-Ba
ouonuoreunas | PexBusute moroBopa — OO0 HOT, «XUMUA» - n3a-Ba
cucrema «M3natenbcTBO «JlaHb» Jlaboparopus 3HaHHMA, « XM -
(BBC) Horosop ot 26.09.2020 m3n-sa  «JIAHbDby, «XuMU»-
«JIAHb» Ne 33.03-P-3.1-2173/2020 KHUTY (Ka3zanckuit
HaIlMOHAJILHBIHN
Cymma noroBopa — 747 661-28 HCCIeA0BaTeNIbCKUN
TEXHOJIOTHYECKUH  YHUBEPCHUTET),
C 26.09.2020 o 25.09.2021 «XuMusa» - A3/1-Ba
OU3SMATIIUTY, «Mudopmatrkay
Ccouika Ha cauit ObC — - U31-Ba «JIAHbBb»,
http://e.lanbook.com «Mupopmarukan-HannoHaabHbIH
OTKpBITHI YHusepcurer
KonmuecTBo kirodeit - 1ocTyI 1ist «AHTYHT», «HxeHepHo-
3apEeruCTPUPOBAHHBIX MOJIb30BaTENEH TEXHUYECKHE HAyKW» - H37-Ba
PXTY ¢ mo06oro kommbroTepa. «JIAHb», «Teopernueckas
VY naneHHslii 1OCTYII IOCIIE Mmexanuka» - wu3a-Ba «JIAHby,
MEPCOHAIIBHOM PETUCTPALINU Ha CalTe DKOHOMMKA U MEHEJKMEHT» - U3/-
ObC. Ba JlamkoB u K. a Takxke
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OTACIBbHBIC HU3aaHus B
COOTBCTCTBHHU C I[OFOBOpOM.

OnexkTpoHHO - | ITpuHaanexHOCTh — COOCTBEHHAs DJEeKTPOHHbIE BEPCUM YUEOHBIX U
oubmuoreuynas | PXTYV. Hay4HbIX u3naHui aBTopoB PXTY
cucrema MBI o Bcem OOIL.
PXTY um. Ccbuika Ha caiit 9bC —
.1 .Mengenee | http://lib.muctr.ru/
Ba (Ha Oaze
ANBC Jocrtyn miig nons3zoBarenei PXTY ¢
«Hpbucy) J000T0 KOMITBIOTEpa
Wudopmannon | [IprHaIeKHOCTH CTOPOHHSIS. OneKTpoHHas Ooubanoreka
HO- PexBusutel kouTpakta — OO0 HOpPMAaTHUBHO-TEXHUUYECKUX
CIIpaBOYHAS «MH®OPMIIPOEKT-IlenTp» uznanuii. Comepxut 6osee 40000
cucreMa HAIIMOHAJIBHBIX CTAHJAPTOB U JIp.
«TEXOKCIIE | Kontpakr ot 23.11.2020 HTA
PT» «Hopwmer, | Ne 84-118DA/2020
IpaBuIa,
CTaHJapTHI Cymma norosopa — 887 600-04
Poccumn».
C 01.01.2021 no 31.12.2021
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KonunuectBo kimrouent — 10 numeH3un +
JIOKAJIbHBIN TOCTYII C KOMITBIOTEPOB
WBLI.
OnexktpoHHas | [IpuHamiexHOCTh — CTOPOHHSIS B OB/l noctymHbl 37€KTPOHHBIE
O6ubanoTeka PexBusutel norosopa — ®PI'bY PI'b Bepcun auccepranuil Poccuiickon
muccepraiuit | Jorosop ot 23.04.2021 lNocynapcrBeHHOl OMOIMOTEKHU:
(OB PT'B) Ne 33.03-P-2.0-23269/2021 ¢ 1998 rona — no cnenMaIbHOCTSIM:
«DKOHOMHYECKHE HAYKN»,
Cymma norosopa — 398 840-00 «HOpunnueckue HaYKN»,
«[lemarormueckue HayKn» |
C 23.04.2021 no 22.04.2022 «IIcuxonmornyeckue HayKn»;
¢ 2004 roma - TmO BceM
Ccoinka Ha caiit DBC — http://diss.rsl.ru | cnenuansHoCTSM, KpoMme
MEIHUIIMHBI U (apMallum;
KomunuectBo xiroueit — 10 munensui + | ¢ 2007 roma - 1O  BCeM
pacnieyarka B MBLI. CHEIHaIbHOCTSIM, BKJIOYasi paboThbI
10 MEAMIIMHE U (hapMaIuu.
bJI BUHUTHN | [IpnHagiexHOCTh — CTOPOHHSA Kpynneiimas B Poccun 6a3 naHHBIX
PAH PexBusutel norosopa- BUHUTU PAH | mo ecrecTBeHHbIM, TOYHBIM H

Horosop ot 20.04.2021
Ne 33.03-P-3.1-3273/2021

Cymma norosopa - 100 000-00

C 20.04.2021 no 19.04.2022

TEXHUYECKUM HaykaMm. Bkiouaer
matepuansl PX (PedeparuBnoro
xypHana) BUHUTU c¢ 1981 r.
OO6muit 06bem B/l — 6omee 28 MiTH.
JOKYMEHTOB
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Ccpuika Ha caiit — http://www.viniti.ru/
KonnuecTBo Ki1t04uel — TIOKaIbHBII
nocTtyn A nojibzoBareneid PXTY B
WBI PXTY.
Hayuno- [IpuHaAIEKHOCTH — CTOPOHHSAS Hayunas snekrponnas 6ubiauorexa
JJIEKTPOHHAS PexBu3uTel norosopa — eLIBRARY.RU — 310 kpynnemuit
OoubIoTeka OOO Hay4ynas 31eKTpoHHas pOCCUMCKHI nH(OPMaIMOHHO-
«eLibrary.ru» | 6ubamorexa, aHATUTUYECKUI mopTayi B 0o0jacTu
Horosop ot 21.12.2020 HAyK{, TEXHOJIOTHH, MEIUIIMHBI U
Ne 33.03-P-3.1-3041/2020 oOpa3oBaHus, coJep Kami
pedepaThl U MOHBIE TEKCTHI OoJee
Cymma norosopa — 1 200 000-00 29 MIH HAay4YHBIX CTaTedl U
nyonukanuii, B  TOM  4YHCIe
C 01.01.2021 no 31.12.2021 JNeKTpOHHBIC Bepcuu Oonee 5600
POCCHUHCKHUX HAYYHO-TEXHUYECKHX
Ccpuika Ha caiit — http://elibrary.ru KYpHAJIOB.
KomnmgecTBo Kimrouei — 10Ty JUIst
noas3oBarenerd PXTY no [P-angpecam
HEOTPaHHYCH.
VY naneHHslii [OCTYM MOCe
MEPCOHAIIBHOM PETUCTPallUM Ha CaluTe
HOBb.
CrpaBouHo- [TpuHaAIEKHOCTH — CTOPOHHSAS CrpaBouHO-TIpaBOBasi CUCTEMa IO
IIpaBoBas Kontpakr ot 15.12 2020 3aKOHOJIATEILCTBY Poccutickoit
cucTEMA Ne 93-1335A/2020 denepanuu.
«KoHcynbTanT
+» Cymma konTpakTa 965 923-20
C 01.01.2021 no 31.12.2021
Ccblika Ha calT —
http://www.consultant.ru/
KomnnuecTtBo kiroueit — 50
MOJIB30BATENbCKUX JIMIIEH3UH 110 IP-
ajpecam.
CrpaBouHO- [TpuHAIIEKHOCTH — CTOPOHHSS lapanTr — chnpaBodHO-TIpaBOBas
TpaBoBas KonTpakT ot 24.11 2020 CUCTEMa TI0 3aKOHOJATEIhCTBY
cucremMa Ne 85-113D9A/2020 Poccuiickoit deneparuu.
I'apanT»
Cymma koHTpakTa 664 356-00
C 01.01.2021 o 31.12.2021
Cchuika Ha caiit — http://www.garant.ru/
KonuuaecTBo kimrouet — 1octyn Juist
nonb3oBareneit PXTY no IP-aapecam
HEOTpaHHYCH
OnexkTpoHHO- | [IpuHAIIE)KHOCTH — CTOPOHHSIS DNeKTpOHHAas oubnmoTeka
OoubaoTeyHast BKJTIOYAET 6onee 5000
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cucremMa
U3IaTeabCTBa
«FOPAUT»

«DNEKTPOHHOE N3IATEITLCTBO
FOPAUT»

Jorosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccoiika Ha caiit — https://biblio-
online.ru/

KonugecTBo kitoyei — 10CTyI A7
3aperucTpUpPOBAaHHBIX MOJIb30BaTENEH
PXTY c¢ mo0oro kommbroTepa.

VY naneHHsli 1OCTYII MOCIIE

MEPCOHAIIBHOM PETUCTPALIMU HA CANTE
OBC.

HaMEHOBaHMI
y4eOHBIX
OTpaciisiM
YPOBHEU

y4eOHUKOB U
nocoowii 1o
3HAHUU

po(hecCuOHATLHOTO

BCEM

JUIA BCECX

00pa30oBaHus OT BEAYLIMX HAYYHBIX
IIKOJI C COOJIOIGHNEM TpeOOBaHMA

HOBEIX ©I'OCoB.

10

DNEeKTpOHHO-
OubIMoTeYHAS
cucTema
«KoHcynbTanT
CTYyJICHTa»

[TpuHaIeKHOCTD — CTOPOHHSIS
00O «Ilonurexpecype»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchlUika Ha caiiT —
http://www.studentlibrary.ru

KonnuecTBo kinrouein — 1ocTyn Juist
3apEruCTPUPOBAHHBIX MOJIb30BATENIEH
PXTY c moboro komnbroTepa.

VY naneHHslii 10CTYII IOCTIE
[IEPCOHAJIBHON PETUCTPALlMM HA CalTe
OBbC.

KoMmnexT u3ganuii, BXOOAIIUX B

0azy  JaHHBIX

«DIJIEeKTpOHHAas

oubmmoreka Texanueckoro BY3ay.

11

DNeKTPOHHO-
ouonmoreuyHast
cucrema
«ZNANIUM.C
OM»

HpI/IHaZ[J'Ie)KHOCTB — CTOPOHHSAA
000 «BHAHUYM»,

Jorosop ot 06.04.2021

Ne 5137 s6¢ /33.03-P-3.1-3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

Ccpuika Ha caiit — https://znanium.com/

KonnuecTBo kirodeit - 1ocTyI aist
3aperucTPUPOBAHHBIX TOJIb30BaTENEH
PXTY c nro6oro xomnbroTepa.

Komnekuust u3nanuii yueOHUKOB U
y4eOHBIX MOCOOUH MO pPa3INYHBIM

oTpacism
YPOBHEH
o0Opa3oBaHusl.

3HAaHUU
po¢eCCuOHAIBHOTO

JJIA BCEX

12

Nudopmannon
HO-
aHAJINTUYECKa

[TpuHaAIEKHOCTD — CTOPOHHSIS
00O «HayuHas snekTpoHHast
O6ubnuorexa»

Cucrematu3anms,
npodunei

YYEHBIX
YHUBEpPCUTETA B LEIOM.

KOPPEKTUPOBKA
PXTY wu
Ananus
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A CUCTEMaA
Science Index

Jorosop ot 26.02.2021

Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

Ccouika Ha caiit — http://elibrary.ru

KonnuecTBO Ki1r04en — TOKaIbLHBIN
noctyn 1t corpyaaukoB MBI,

MyOJIMKAITMOHHOM aKTUBHOCTH
COTPYAHUKOB YHHUBEPCUTETA.

13 | UznparensbctBo | IlpuHagie:;xHOCTh — CTOPOHHSS Komnekuus xypHajioB 1o BceM
Wiley HanmonaneHas nmonmnucka oOjacTsaM 3HaHUI, B TOM 4HCIE
(Muno6puayku+ PODU) W3BECTHBIE JKypHajbl II0 XUMUH,
HNudopmanmonnoe nmucemo PODU ot MATEPUAIIOBEJCHHUIO, B3PHIBYATHIM
10.06.2021 Ne 622 BEIIECTBAM U JIp.
C 01.01.2021 no 31.12.2021
Ccblika Ha caiT —
http://onlinelibrary.wiley.com/
KonuuecTBo kitouelt - noctym st
noas3oBarenerd PXTY no [P-angpecam
HEOrpaHW4YeH. BO3MOXKEH y1aneHHbIN
JOCTYII 1TOCJI€ UHIUBUAYAIbHOMN
pEerucTpaIum.
14 | QUESTEL [IprHanIEXHOCTH — CTOPOHHSAA ORBIT  sBasercs rinoOanbHBIM
ORBIT HanwmonanbHast moamucka ONEPATUBHO OOHOBIISIEMBIM
(Munobpuayku+ PODI) ITaTEHTHBIM IOPTAJIOM,
Nudopmannonnoe nucemo POOU ot MO3BOJISIOIINM OCYLIECTBIATH
10.06.2021 Ne 621 MOMCK B TeEpeyHe 3asBOK Ha
MaTeHTHI, MONTyYEHHBIX,
C 01.01.2021 o 31.12.2021 npubnm3nuTensHo, 80-maTeHTHBIMA
YUPEKIECHUSIMU B Pa3IUYHBIX
Ccpuika Ha caiit — https://orbit.com CTpaHax MHUpa M MPEAOCTaBICHHBIX
TPaHTOB.
KonuuecTBo Kimtoueit — 10CTyIn Jyist
nonb3oBareneit PXTY no IP-aapecam
HEOTI'PaHUYEH.
15 | American [TpuHAAIEKHOCTH — CTOPOHHSS Komnekuust )xypHanoB mo XUMUU U
Chemical HarmmonansHas moammucka XAMHYecKor TtexHonornn Core +
Society (Muno6pnayku+ PODI) uznatensctBa American Chemical

Nudopmannonnoe nucemo POOU ot
26.07.21 Ne 787

C 01.01.2021 o 31.12.2021

Cchlnka Ha caiT —
http://www.acs.org/content/acs/en.html

Society
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KonnuecTBo Kitouei — 1ocTyn AJist
none3oBarenerd PXTY no [P-angpecam
HEOrpaHUYEH.

Hacrpolika ynaieHHoro gocrymna:
https://pubs.acs.org/page/remoteaccess

16 | Basa ga"HBIX HanmonansHas nmoammcka Reaxys  Bkirouaer B cebs
Reaxys u (Muno6puayku+ PODIN) CTPYKTYPHYIO 0a3y JAHHBIX
Reaxys Nudopmannonnoe nuceMo POOU ot XAMHYECKUX COCOUHEHUN U UX
Medicinal 15.06.2021 Ne 633 9KCICPUMEHTATBHBIX CBOJCTB,
Chemistry pedeparuBHyto 0a3y KypHaIbHBIX
Kommanuun C 01.01.2021 no 31.12.2021 U TATCHTHBIX MyOJHKaIui, 0a3y
Elsevier XUMHAYECKUX peakiuii ¢ (yHKIHen

Cchuika Ha cailT — MOCTPOCHUS TUIaHa CUHTE3a.
https://www.reaxys.com/ Monayiab OHONOTHYECKH aKTHBHBIX
COETMHEHUH, OHOJIOrMYECKUX
KonnyecTBo Kitoueit — 10CTyIn Juist MULIEHEN, (bapMaKoIOTHIECKUX
noas3oBareneid PXTY no [P-angpecam CBOMCTB XMMHYECKHX COEIUHEHHUH
HEOTpaHUYEH. Reaxys  Medicinal ~ Chemistry
SIBJISIETCSl  KpyOHEHIed B Mupe
Y naneHHslid 10CTyI 0a30i JaHHBIX.
(https://podpiska.rfbr.ru/storage/instruct
ions/elsevier_instructions.pdf)

17 | Pecypchl [TpuHaAIEKHOCTH — CTOPOHHSS OTKpBIT AOCTYII K pecypcam:
MexayHapoaH | HamuonanbHas moamnucka WEB of SCIENCE - pedeparuBHas
oif komnanuu | (Munobpuayku+ PODN) U HayKOMeTpuueckas 0a3a JaHHBIX.
Clarivate Nudopmannonnoe nucemo POOU ot MEDLINE - pedeparuBnas 6a3za
Analytics 15.06.2021 Ne 632 IAHHBIX 10 MEIUIIMHE.

C 01.01.2021 no 31.12.2021

Ccpuika Ha cauT —

http://apps.webofknowledge.com/WOS
GeneralSearch_input.do?product=WO

S&search_mode=GeneralSearch&SID=

R11j2TUYmdd7bUatOlJ&preferencesS

aved=

KomnmgecTBo Kirrode — 10CTy JUIst

nonb3oBareneit PXTY mo IP-agpecam

HEOTpaHHYEH.

VY naneHHslii 10CTyII

(https://clarivate.ru/blog/2020 03 web

of science_remote_access).

18 | Dnexktponnbie | [IpuHAIIEKHOCTH — CTOPOHHSIS - [TonHOTEKCTOBAS
pecypchl HarmonansHas mojamucka KOJUTCKIIHSI AIEKTPOHHBIX
n3narenberBa | (Munobpuayku+ POOU) KypHaAJIOB SPringer mo pa3iIudHbIM
SpringerNature | Madopmannonnoe nucbmo PODU ot orpaciasm  3Hamuii (2019 1))

26.07.21 Ne 785 http://link.springer.com/
[TonHOTEKCTOBAS KOJUTEKIIUS

C 01.01.2021 no 31.12.2021 kypHaioB  (apxuB  1893-1945)
http://link.springer.com/

Ccbuika Ha caiT - [TonHoTEKCTOBBIE 85

http://link.springer.com/

xypraios Nature Publishing Group
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KonnuecTBo Kitouei — 1ocTyn AJist
none3oBarenerd PXTY no [P-angpecam
HEOrpaHUYEH.

https://www.nature.com/siteindex/i
ndex.html

- KOJ’IJ’ICKHI/IH HAayYHBIX
HpOTOKOJIOB 110 pa3JII/I‘-IHbIM
OoTpaciisiM 3HAHUU Springer
Protocols
http://www.springerprotocols.com/
- Komnexuus Hay4HBIX

MaTepHaJIOB B 00J1aCTH (PU3HUECKUX
HAayK ¥ WHXHHUpUHra Springer
Materials (The Landolt-Bornstein

Database)
http://materials.springer.com/

- Tonueri JIOCTYII K
CTaTU4YCCKUM nu JUHAMHUIYCCKUM

CTIPAaBOYHBIM HM3JAHHUSM IO JIFOOOH
TeMe
- PedeparuBHas 6aza maHHBIX

o YUCTOU u MIPUKJIAIHON
MaTEMAaTHKE ZbMATH
http://zbmath.org/

- Nano Database
https://goo.gl/PdhJdo

[TotHOTEKCTOBAST KOJUICKIIHSI KHHT
usgareiabcTBa  SpringerNature mo

pa3JIMYHBIM  OTpacisiM  3HAHUU
(2019) http://link.springer.com

19 | UsparensctBO | IlpHHAAIEKHOCTD — CTOPOHHSS baza pmanmbix  KemOpumxckoro
The HanuonaneHas noanucka IEHTpa  CTPYKTYPHBIX  JJAHHBIX
Cambridge (Muno6puayku+ PODI) (Cambridge Crystallographic Data
Crystallograph | Uadopmannontoe nucbmMo PODU ot Centre) — CSD Enterprise comepxur
ic Data Centre | 10.05.2021 Ne 527 JaHHbIE O  KPHUCTAJUIMYECKHUX,
(KemOpumxck OpPraHUYECKUX U
170781 (S:4y)) C 01.01.2021 o 31.12.2021 3JIEMEHTOOPTaHUYECKUX
CTPYKTYPHBIX COCIMHEHUSX.

JTAHHBIX ) Cchuika Ha caiiT — CSD nmpenocraBiseT  MIMPOKUI
https://www.ccdc.cam.ac.uk/structures/ | cnektp BapUaHTOB MOUCKa
KPUCTANIMYECKUX  CTPYKTYp: IO
KonnuecTBo kiroueit — noctyn aJist Ha3BaHUIO, XUMHUUYECKOU (opmyiie,
nonib3oBareneit PXTY no IP-agpecam. 3JIEMEHTHOMY COCTaBy,
JTATEPATyPHOMY HCTOYHHKY,
JeTajsIM IKCIEPUMEHTA,
(bparMeHTy CTPYKTYpBHI.

20 | Komnexknun [IpuHagIexHOCTh — CTOPOHHSIS «Freedom Collection» -
u3narenscTBa | HamuonanbHas nmoamucka MTOJTHOTEKCTOBAs KOJIIEKIIHA
Elsevier na (Muno6puayku+ PODI) ANEKTPOHHBIX KYpHAJIOB
iatgpopme HNudopmannonnoe nucsmo PODU ot H31aTeIbCTBA Elsevier o
ScienceDirect | 10.06.2021 Ne 620 pa3UYHBIM  OTPACIsIM  3HAHHH,

BKirovaromass He MeHee 2000
C 01.01.2021 mo 31.12.2021 HauMEHOBaHUM 3JIEKTPOHHBIX
KYPHAJIOB.
CchpIika Ha caiT — «Freedom Collection eBook
https://www.sciencedirect.com collection» — cogepsxut 6osee 5 000
KHUT o 24 pa3IUYHBIM
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KonnuecTBo Kitouei — 1ocTyn AJist
noaws3oBarenerd PXTY no [P-anpecam.
VY naneHHslii 10CTyII
(https://podpiska.rfbr.ru/storage/instruct
ions/elsevier_instructions.pdf).

MPEAMETHBIM oOJactam
€CTECTBCHHBIX, TEXHHUYECKHX U
MEIUIIMHCKUX HaYK.

Hocrym k apxuBam 2015-2019 rr.

22

IOP

[IpuHaAIEKXHOCTH — CTOPOHHSAS
HanmonanpHas nmonmnucka
(Muno6pnayku+ POOU)
Nudopmannonnoe nmucemo PODU ot
26.07.21 Ne 788

C 01.01.2021 no 31.12.2021

Ccouika Ha caiit — https://www.iop.org/

KonnyecTBo Kitoueit — 10CTyIn Juist
noas3oBareneid PXTY no [P-angpecam
HEOrPaHUYEH.

KonnyecTBo Kimtoueit — 10CTyIn Juist
noas3oBarenerd PXTY no [P-angpecam
HEOrPaHUYEH.

Jlyig monyueHus y1ajJeHHOro JOCTyIa
HE00X0IMMO 3aperUCTPUPOBATHLCIHA
caiite IOP u3 ceTu cBoei opraHuzanuu
Y, UCTIOJIb3YsI IAaHHYIO YUETHYIO 3aIUCh,
aBTOPHU30BATHCA Ha caiiTe
H3]1aTeNILCTBA.

23

Scopus

IIpuHaIeKHOCTD — CTOPOHHSA
HannonaneHasg noanucka
(Muno6puayku+ PODU)
Nudopmannonnoe nucsmo PODU ot
10.06.2021 Ne 619

C 01.01.2021 mo 31.12.2021

CchlUika Ha caiiT —
http://www.scopus.com.

KOJ’II/I‘-ICCTBO KJIIOYEN — AOCTYII JJId
nonbs3oBarenerd PXTY no [P-angpecam
HCOTpaHNYCH.

Y naneHHblid 1OCTyI
(https://podpiska.rfbr.ru/storage/instruct
ions/elsevier instructions.pdf).

MynbTUANCHUIUIMHAPHAS
pedeparuBHas U
HayKOMeTpHYecKkass 0a3a JTaHHBIX
n3narensctBa ELSEVIER

24

Royal Society
of  Chemistry
(Koponesckoe
XUMHNYECKOE
00111eCTBO)

[IpuHaI€XHOCTH — CTOPOHHSS
HarmonanbHas moamucka
(Muno6Gpnayku+ POOU)
Nudopmannonnoe nucemo POOU ot
26.07.21 Ne 790

C 01.01.2021 mo 31.12.2021

Komnexuus Bxmouaer 44 sxypHaina.
Temaruka: OopraHu4eckas,
aHAIUTUYECKas, (buznueckas
XUMUSA, OMOXUMHUS, DICKTPOXUMHUS,
XUMHUYECKUE TEXHOJIOTHH.
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Ccpuika Ha cait — http://pubs.rsc.org

KomnyecTBo kiarouen - 1ocTyn s
noaws3oBarenerd PXTY no [P-angpecam
HEOrpaHHYEH.

Hacrpoiika ynaneHHoro nocrymna:
https://www.rsc.org/covid-19-
response/publishing-remote-access

25 | ProQuest [TpuHamIe)KHOCTD — CTOPOHHSIS Bbaza manneix ProQuest Dissertation
Dissertation HanmonansHas Moanucka & Theses Global (PQDT Global)
and Theses (Muno6puayku+ PODI) ABTOPHUTETHAsI KOJUICKIIUS U3 Oolee
Global HNudopmannonnoe nucsmMo PODU ot 5 MIIH. 3apyOeXHBIX IUCCEPTAINH,

28.06.2021 Ne 688 O6omee 2,5 MIH. H3 KOTOPBIX

IIPEJCTABIICHBI B [IOJIHOM TEKCTE.
C 01.01.2021 no 31.12.2021

CchUIKa Ha CalT —
http://search.proguest.com/dissertations
?accountid=30373

KonunuecTBo kiatouelt - noctyn ais
noas3oBareneid PXTY no [P-angpecam
HEOrPaHUYEH.

VY naneHHslid 10CTyII
(https://podpiska.rfbr.ru/storage/instruct
ions/proquest_instructions.pdf)

becrutaTHble apXHUBHBIE KOJUIEKIIUH, TPHOOpETeHHBIE MUHOOPHAYKH ISl BY30B.

Apxus MznarenscrBa American Association for the Advancement of Science.Ilaker «Science
Classic» 1880-1996

Apxus U3nareasctea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrsa Macruryra dusuku (Bemukobpuranus). [Taker «Historical Archive
1874-1999» ¢ mepBOro BBIMYCKA KaKI0ro sKypHana mo 1999, 1874-1999

Apxus m3aarenscrsa Nature Publishing Group. ITaker «Naturey» ¢ IepBOro BhIIYCKa IIEPBOTO
Homepa mo 2010, 1869-2010

Apxus m3narensctea Oxford University Press. TTaker «Archive Complete» ¢ mepBoro
BBIIYCKA Kaykaoro skypHana mo 1995, 1849-1995

Apxus m3narenascrsa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro Belnycka
Kakoro sxypHaia mo 1998, 1890-1998

Apxus m3narenscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BblITycka
Kakaoro sxkypHana mo 1996, 1798-1997

Apxus m3garenscrea Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ iepBoro BBEIITYCKa KaXIoro skypHaia mo 2011, 1827-2011

Apxus xypHaiios Kopoaesckoro xummueckoro obmectsa(RSC). 1841-2007

ApXUB _ KOJUIEKIIMH _ SKYpHAJIOB __AMepHMKaHCKOro reodusuyeckoro corosa _ (AGU),
npeaocraisseMblil n3aarensctsoM Wiley Subscription Services, Inc. 1896-1996

becrutatHbie oduIHanbHbIe OTKPHITBIE pecypchl HTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0wenuusier 6omee 10000 HaydHBIX KypHAJIOB IO Pa3IMYHBIM OTPACISIM 3HAHHH
(okoy10 2 MIUTHOHOB cTatei) 3134 crpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmemeno 6onee 3000 KHUT MO pa3TUYHBIM OTPACSAM 3HAHUH, MPEJOCTABICHHBIX
122 nayyHBIMH U31AaTEITHCTBAMH.
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3. BioMed Central https://www.biomedcentral.com/

baza nanubix Brimrodaer 6onee 300 pereH3upyeMbIX KYPHAIIOB 110 OMOMEAHUIIMHE, METUIINHE
Y €CTECTBCHHBIM HayKaM. Bce cTaThy, pa3MelleHHbIe B 0a3e, HaXosTCs B CBOOOJHOM JOCTYIIE.
4. DrexkTpoHHBIN pecypc arXiv https://arxiv.org/

KpynHeimum OecraTHbI apXWB AJIEKTPOHHBIX HAYYHBIX ITyOJHKAIMid MO pasjenam
¢bu3uKky, MaTeMaTUK, THPOPMATUKU, MEXAHUKH, aCTPOHOMMM U Ouosioruu. Mimeercs nmoapoOHbIit
TEMaTUYECKUM KaTajaor ¥ BO3MOXXHOCTb IIOUCKA CTATEH 10 MHOXKECTBY KPUTEPHUEB.

5. Komnekmus xypuanos MDPI AG http://www.mdpi.com/

MHOTOUCIUIUIMHAPHBIA [H(PPOBOA HM3AATETBCKUN PECypC, SIBISICTCS TUIAT(HOPMOUN IS
pEelEeH3UPYEMBIX HAYYHBIX JXKYPHAJIOB OTKpBITOro moctymna, mi3maroniuxcs MDPI AG (bazens,
HIBeitapusi). M3parenscTBo BhIyckaer Oosiee 120 pa3sHOOOpasHBIX AIIEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPBITOM JOCTYIIE.

6. W3narenscTBO ¢ OTKpBITHIM JocTyroM InTech http://www.intechopen.com/

[TepBoe u KpymnHEiIIee B MUPE U3AaTEIBCTBO, MYOIMKYIOIIEEe KHUTH B OTKPBITOM JIOCTYIIE,
okonmo 2500 nHayuyHbix usnanuii. OCHOBHasg TeMaTHYecKas HANpPaBIEHHOCTb - (U3UYECKHE U
TEXHUYECKHE HAyKH, TEXHOJIOTUH, MEIUIIMHCKHAC HAYKH, HAYKH O JKU3HH.

7. baza manubix xumuyeckux coenunennii ChemSpider http://www.chemspider.com/

ChemSpider — 310 OecruiaTHas XMMHU4YecKas 0a3a JaHHBIX, MMPEIOCTABISIONIAs ObICTpPBIN
JOCTYI K Gosiee yeM 28 MUIUTHOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM mH(popManuu. Pecypc
npuHaaiexkut KoponeBckoMy xumuueckomy o6imectBy BenukoOpurtanuu (Royal Society of
Chemistry).

8. Komnekuus xxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - kosiekuusi >XypHajoOB, B KOTOPBIX IYOJUKYIOTCS OTYETHl O HOBBIX
UCCJICOBAaHUAX B OOJACTH €CTECTBCHHBIX HAyK W MEIWUIMHBL. Bce JKypHaibl pa3MelieHbl B

cBobogHOM joctyre (Open ACCess), Bce CTaThi MPOXOIAT CTPOrOe HAyYHOE PEIICH3UPOBAHHUE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo mateHtam u ToBapHbIM 3HakaM CIHA — USPTO — mnpenocrasiser
CBOOOJHBIN TOCTYIT K aMEpUKAaHCKUM TaTeHTaM, ormyosimkoBaHHBIM ¢ 1976 r. [To HacTosmiee Bpemsi.
10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[latenter (OO0 maTeHTHBIE 3asBkH) Oosee 50 HANMOHATNBHBIX W HECKOJIBKHX
MEXyHApPOAHBIX MATEHTHBIX OK0Opo, B TOM uucie mociaHble TekcThl nmateHToB CIIA, Poccuw,
®pannuu, Snonun u ap.

11.  depepanbHblii UHCTUTYT IIPOMBILIEHHON COOCTBEHHOCTH (PUIIC)

http://www.l.fips.ru/wps/wcm/connect/content ru/ru

HNudopmannonnsie pecypest @UIC cBoGogHOTO HOCTYNHA:

- OnextpoHHble Oroyuterenu. M3o0perenus. [loneznsie Moaemn.

- OTKpBITBIE peecTpbl pOCCUICKUX U300pETEHHI 1 3asIBOK Ha U300peTeHHUS.

- Pedepats! poccuiickux MaTeHTHHIX TOKyMeHTOB 3a 19942016 rr.

- [TonHBIE TEKCTHI POCCUHCKUX MATEHTHBIX JOKYMEHTOB U3 OCIETHET0 OQUIINATEHOTO
OroJuIeTeHs .

6.3 TpedoBanus k kagpoBbIM ycaoBusim peaauzanuu OOII 6akanaBpuara

Peanuzanmuss OOIl GakanaBpuara oOecreynBaeTcsi IeIarori4eckKUMH pabOTHHUKaMH
YHHUBEPCUTETA, a TaKKe JHMIaMu, NpuBiekaeMbiMu K peanuzanuu OOIl GakanaBpuaTa Ha HWHBIX
YCIIOBUSIX.

Kpanuduxanms MeJarornyeckux pabOTHUKOB YHHUBEpCUTETA COOTBETCTBYET
KBJIM(UKAIIMOHHBIM TPEOOBAaHUSAM, YKa3aHHBIM B KBaJU(UKALMOHHBIX CIPAaBOYHHUKAX U (WIN)
npodeccHOHABEHBIX CTaHIAPTAX.
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He menee 60 npouenmosé (miam apyroii nmpoueHT u3 coorBercrBywuero ®IoC BO)
YUCICHHOCTH MENaroruyeckux pabOTHUKOB YHUBEPCUTETa, ydacTByromux B peanusanun OOII
OakanaBpuaTa, U JIUII, IPUBJIEKaEMbIX YyHUBEpcuTeToM K peanuzanuu OOIl GakanaBpuara Ha HHBIX
yCIOBUAX (MCXOAS M3 KOJMYECTBA 3aMELIAeMbIX CTABOK, MPUBEAECHHOIO K LEIOYHCIEHHBIM
3HAYCHUSIM), BeNyT HAYyYHYI0, Y4YeOHO-METOAMYECKYI0O H (WJIM) TMPaKTHUECKYH0 pabdoTy,
COOTBETCTBYIOLIYIO IPOGUIIIO MTPENo1aBaeMOi AUCHUIUIUHBI (MOAYJIA).

He menee 5 npouenmos (Mnm apyroii mpoueHT u3 coorBercrBywomero ®Iroc BO)
YUCIEHHOCTU MEelarorMyeckux pabOTHUKOB YHUBEPCUTETa, ydacTByromux B peanusanun OOII
OakanaBpuaTa, U JIUII, IPUBJIEKaeMbIX YHUBepcuTeToM K peanuzanuu OOIl GakanaBpuara Ha MHBIX
yCIOBUAX (MCXOAS M3 KOJUYECTBA 3aMELIAEMbIX CTAaBOK, NPHUBEAEHHOIO K I€JIOYUCICHHBIM
3HAYECHUSIM), SIBIIOTCS PYKOBOIUTENSIMH U (WiM) paOOTHUKAMH UWHBIX  OpraHU3allHid,
OCYLIECTBISIOUIMMU TPYAOBYIO JEATEIBHOCTh B INMPO(ECCHOHAIBHOW c(epe, COOTBETCTBYIOLIEH
poeCCUOHATIBHON AEATENbHOCTH, K KOTOPOH TOTOBATCS BBIMYCKHHKH (MMEIOT CTaX pabOThHI B
JaHHOU mpodeccruoHaabHOM chepe He MeHee 3 JIET).

He menee 60 npouyenmos (Mnu Apyroi mpoueHT u3 coorBercTByiero ®I'OC BO)
YUCIEHHOCTH IEJAaroruuyeckux pabOTHUKOB yHHUBEpPCUTETa M JIMIL, [PHUBIEKAEMBIX K
00pa3oBaTEeNbHON JIEATENFHOCTH YHHUBEPCHTETa Ha WHBIX YCIOBUAX (MCXOIS M3 KOJIMYECTBA
3aMeIIaeMbIX CTAaBOK, IPUBEACHHOIO K IEJIOUMCIICHHBIM 3HAUYEHUSIM), UMEIOT YUEHYIO CTENeHb (B
TOM 4YHCJI€ YYEHYIO CTENEHb, MOIYYEHHYI0O B HMHOCTPAHHOM TOCYJapCTBE U IPU3HABAEMYIO B
Poccuiickoit ®@enepauuu) u (UaM) ydyeHoe 3BaHUE (B TOM YHCIIE Y4EHOE 3BaHHUE, MOJYYEHHOE B
MHOCTPAaHHOM I'OCyJ1apCcTBE U Npu3HaBaeMoe B Poccuiickoit denepanun).

6.4 TpeboBanus Kk puHAHCOBBHIM YyciaoBusiM peanuzauun OOII 6akaniaBpuara

dunancoBoe obecrieuenue peanmmzanuu OOIl GakanaBpuara OCyIIeCTBISETCS B 00beMe HE
HUKE 3HAa4eHW Oa30BbIX HOPMATHBHBIX 3aTpaT Ha OKa3aHHE TOCYJapCTBEHHBIX YCIYT IO
peanu3anu 00pa3oBaTENbHBIX IPOTPaMM BBICIIEr0 0Opa3oBaHUS — MPOrpaMM OakalaBpuara U
3HaYEHUN KOPPEKTUPYIOUX KO3(PPHUIHMEHTOB K 0a30BbIM HOpMAaTHBAM 3aTpaTr, OMPEIesIIeMbIX
MuHucTepcTBOM HayKu U Bbiciiero oopasosanus Poccuiickoit denepanun.

6.5 TpeOoBanuss K NpUMeHseMbIM MeXaHU3MaM OLIEHKH KayecTBa o0pa3oBaTebHOI
AesiTeJILHOCTH M NMOAroToBKM odydarommxcs no OOII 6akanaBpuara

KauectBo o0OpazoBaTenbHON  JEATENbHOCTH W HOAroToBKHM oOyuaromuxcst  OOII
OakanaBpuaTa ONpeNeNsIeTcss B paMKax CUCTEMbl BHYTPEHHEN OILIEHKH, a TaKXKe CHCTEMbl BHELTHEH
OLIEHKH, B KOTOPOI YHUBEPCUTET MPUHUMAET y4acTHE Ha JOOPOBOJIBHON OCHOBE.

B umemax cosepmeHcTBoBanus OOIl OakanaBpuata 0pu HPOBEAECHUHM PEryIspHOMN
BHYTPEHHEH OLIEHKH KadyecTBa 00pa30BaTEIbHOW AESITEIbHOCTH M MOATOTOBKHM OOYYaIOLIUXCS IO
OOII 6akanaBpuaTa npUBIeKaeT padoronaTencii u (WiM) Ux oObeANHEHHS, UHBIX IOPUIMUYECKUX U
(unn) U3NYeCcKuX JIMIL, BKIIIOYas earorn4eckux padOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH cHCTeMBbI OLIEHKH KadyecTBa 00pa3oBaTesibHOM AesrenbHocT o OOIT
OakanaBpuaTa 00y4aroIUMCs IPEJOCTABIIAETCS BO3SMOXKHOCTh OLIEHUBAHMS YCIIOBHM, COEpIKaHUs,
OpraHHU3alliy U KauecTBa 00pazoBaTeIbHOr0 MPOIEcca B LEJIOM U OTAEIbHBIX JUCIUILINH (MOIYJIEH)
Y TIPaKTHK.

BHemiHsAs o1ieHKa kayecTBa 00pa3oBaTeNbHON AEATEIBHOCTH IO IporpaMMe OakaiaBpuaTa B
paMKax TpOUEAYphl TOCYJApPCTBEHHON aKKPEIWTAIIUH OCYIIECTBIISIETCS C IEIhI0 MOATBEPIKIACHUS
COOTBETCTBUS 00pa30BaTEIbLHOM AEATEIBHOCTH 0 porpamMe OakanaBpuara TpedoBanusmM OI'OC
BO.

BHemiHsAs oneHka kayecTBa 00pa30BaTENbHOM NESITEIBHOCTH U MOJATOTOBKU O0yYaromuXxcs
no OOII OakanmaBpuata MOXXET OCYUIECTBIATHCA B pamMKax Hpo¢decCHOHaIbHO-00IIECTBEHHON
aKKpeIuTaluy, TPOBOJIUMON paboTonaTeNsIMU, UX OOBEINHEHUSMH, a TaKXKe YINOJTHOMOYCHHBIMH
UMHU OpTraHW3allsIMH, B TOM YHCJIE HHOCTPAaHHBIMH OPTaHU3AIUSMH, JTMOO aBTOPH30BAHHBIMU
HAIlMOHAJIBHBIMU  NMPO(ECCHOHATBHO-00IIECTBEHHBIMI ~ OpPraHU3alUsIMH,  BXOAALIUMH B
MEXYHApPOAHbIE CTPYKTYPBI, C L€JIbI0 IPU3HAHUS KauecTBAa U YPOBHS MOATOTOBKHU BBIITYCKHUKOB
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OTBEYAIOUIMMHU TPeOOBAHUAM MPOPECCHOHATBHBIX CTAHAAPTOB (TP HATMYKH) U (WIK) TPeOOBAHUSAM
PBIHKA TPYy/Ja K CIIEUAINCTaM COOTBETCTBYIOIIETO POQHIIS.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbBbI OHEHKH
KAYECTBA OCBOEHHUSA OBYUYAIOHIIUMHUCS ITPOI'PAMMBI BAKAJIABPUATA

B cootBercTtBUM ¢ ®PI'OC BO 3++ no nanpasieHuto noarotoBku 04.03.01 Xumus oreHka
KayectBa ocBoeHus oOywarommmucss OOIl OakanaBpuaTa BKJIIOYAET TEKYIIMA KOHTPOJIb
yCIIEBAaEMOCTH, POMEKYTOUHYIO aTrTecTanuio U [ MA obyyarommxcs.

HopmatuBHO-MeTOAMuecKoe  oOecrieyeHHME  TEKYIIero  KOHTPOJS  YCHEBAaeMOCTH,
npomexxyrounoil arrecrau 1 [MMA oOyuatommxcs mo OOII GakamaBpuara OCYIIECTBISETCS B
cootrBeTcTBUU ¢ PI'OC BO 3++ 1 1oKagbHBIMH HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPOTb, NPOMEICYMOUHAL AMMecCmayus U ammecmayuoHHble UCHbIMAHUSA
umo2o8otl (2ocyoapcmeennol umozosot) ammecmayuu evinyckuukos OOII baxanaspuama

Texymuii KOHTPOJIb U IPOMEXKYTOUHAsL aTTECTALUs 110 BCEM BHUJaM y4eOHOH AesTelbHOCTH
00y4aroImuXxcs OCYIIECTBIISICTCS B COOTBETCTBHHM ¢ TpeOoBaHusaMHU [lonokeHuss O peHTHHrOBOM
CHCTEeME OIICHKU KauecTBa yueOHo paboTsl cTynenToB B PXTY um. J[.1. MenneneeBa, npuHATOrO
pemennem YueHnoro coseta PXTY wum. .M. MenneneeBa ot 26.02.2020, mportokon Ne 8,
BBEJICHHOTO B JieiicTBUE TIprKa3oM pekropa PXTY um. J[.1. Menneneera ot 20.03.2020 Ne 27 OJ1.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4aroOLMXCsl 00ECIIEYNBAET OLEHKY YPOBHS OCBOCHHUS
JTUCLUIUIMH, IPOXOKIACHUS MPAKTUK, BeinoaHeHuss BKP u npoBoautces npenopasareneM Ha 11000M
U3 BHJOB YUYEOHBIX 3aHATHH. O0A3amMeNnbHOU COCMAGNAIOWCN  MeKyuiez0 KOHmpOJis
ycnegaemocmu  AGAAEMCA YUem NPenooasamenimMu NOCEU|aemMocmu y4eOHblX 3aHAMUI
ooyuarouwgumucsa. 11o pesyapraTaM TEKyIIEro KOHTPOJIS YCIIEBAEMOCTHU TPHU pa3a B CEMECTP ISl BCEX
KYpCOB I10 BCEM JUCLUIUIMHAM MPOBOIAMUTCS aTTECTALUS 00YJarOLINXCS.

[TpomexyTouHast aTTecTanus IPOBOIUTCA B (POpME SK3aMEHOB, 3a4€TOB C OLIEHKOH 1 3a4eTOB
U1 BCEX KYpPCOB 110 TUCLUIUIMHAM U IPAKTUKaM, IIPEAYCMOTPEHHbBIM y4eOHBIM IJIaHOM. Pe3ynbraTsl
C/1ayyl 3a4€TOB OLIEHMBAIOTCS HA «3aUTEHO», «HE 3aUYTE€HO»; 3aYETOB C OLEHKON M SK3aMEHOB — Ha
COTJINYHO», «XOPOIIO», «YAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.

ITpu ocBoenun Hacrosuieir OOII GakanaBpuata U3yyeHHe YacTU JUCLUIUIMH MOXET OBbITh
3aMEHEHO Ha OHJIAWH-KYpChl, IpPHU YCIOBMM, YTO B pe3ylbTaT€ OCBOEHUS OHJIAWH-Kypca
(bopMHUpYIOTCS TE K€ KOMITETEHIIUH (YacTH KOMIIETEHIIHI), UTO U B paMKaX yKa3aHHbBIX JUCIMILIHH.
OnnaiiH-Kypc JOJDKEH OBbITh BbIOpaH M pean3oBaH B COOTBeTCTBUM ¢ [lonokeHuem o 3auere
pe3yJabTaTOB  OCBOEGHHS  OTKPBITBIX  OHJIAMH-KypCOB, pealu3yeMblX  00pa30BaTebHBIMU
opranuzanusamu, B PXTY nm. JI.1. Menneneesa, npuHsAToro pemennem YuyeHoro copera PXTY nm.
J.U. Menneneesa ot 27.03.2020, npotokos Ne 9, BBeZIeHHOT0 B IeHCTBHE IIpHKa3oM pektopa PXTY
M. JI.11. MenneneeBa ot 27.03.2020 Ne 29 O/1.

I'NA ocymiecTBisieTcss B COOTBETCTBHHU ¢ TpeOoBaHusAMU [1o10keH st 0 OpsiIKe TpOBEIEeHUS
roCyJJapCTBEHHOI HTOTOBOM aTTecTaluu 1o o0pa3oBaTeNbHbIM IPOrpaMMaM BBICIIETO 00pa30BaHUs
— mporpaMMam OakajiaBpuara, porpaMmamM CIeLUANINUTETa, MporpaMmmaM Maructparypsl B PXTY
nM. J[.1. MenpaeneeBa, npuHaroro pemenneM YdeHoro coera PXTVY um. /.M. Menneneesa ot
30.10.2019, npotokon Ne 3, BBemeHHoro B jeiicTBue mnpukazoM pektopa PXTY wum. J.U.
Menpeneena ot 14.11.2019 Ne 646A; [Tonoxenust o BbIMYCKHON KBalu(UKALIMOHHONW paboTe s
oOyyaromuxcs 10 00pa3oBaTeIbHBIM MpPOrpaMMaM BBICHIET0 00pa3oBaHHUA — IMpOrpaMMam
OakanaBpuaTa, IporpaMMaM CHelHaauTeTa, nporpammam maructpatypel B PXTY wum. J.U.
Menpeneesa, npussroro pemenneM YueHoro cosera PXTY um. JI.M. Menaeneesa ot 30.10.2019,
npotokosl Ne 3, BBenaeHHOro B nelctBue npukazoM pekropa PXTY wmm. JI.M. MenneneeBa ot
14.11.2019 Ne 646A.

K TMA nomyckarorcst oOydarommecsi, He UMEIONUe aKaJeMUYeCKOW 3aJ0JKEHHOCTH U B
MOJTHOM 0ObeMe BhINoMHUBIIKE yueOHbIH 1u1an mo OOII 6akanaBpuara B coorBercTBUU ¢ PI'OC BO
3++ mo nampasienuto moarotoBku 04.03.01 Xummus. [[ns npoenenuss TMIA B yHmHBepcurete
€XEeroIHo (hOpMHUPYIOTCS FrOCyIapCTBEHHBIE dK3aMeHalmonHble koMuccnu (I'9K) u anennsiuoHHbIe
komuccun. Tembl BKP otpakatot aktyansHbIe TPOOIEMBbI, CBSI3aHHBIE C HAITPABICHUEM ITOTOTOBKH
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04.03.01 Xumusi. YHUBEPCUTET YTBEPIKIACT EPEUCHb TEM BBIITYCKHBIX KBAJIM(UKAITMOHHBIX PadoT,
MpeAyIaraeMbIX 00yJaromuMcest (J1ajnee — nepedeHb TeM), ¥ JIOBOJIUT €T0 J0 CBEICHUS 00yJaromuXcs
HE MO3/JHEe YeM 3a 6 MecsleB 10 1aThl Hauauia TOCYAapCTBEHHON UTOTOBOM aTTeCTaIUH.

Tema BKP nepcoHaibHO 7151 KX I0TO 00YYArOIIET0Cs YTBEPKIAACTCS IPUKA30M IMPOPEKTOPa
[0 YHUBEPCUTETY IMepe/] HauajJOoM BBINOJTHEHHSI BBITYCKHON KBaM(pUKAIIMOHHON paboThl. JJaHHBIM
IIPUKA30M yTBepkaaerca Takxke pykooautenb BKP. Ilepen nadanom Bbemmosnnenuss BKP
00Oy4aroIuiicsi COBMECTHO C PYKOBOJUTEIEM COCTABIISIET WHIWBUIYaIbHBIA IJIaH MOJATOTOBKH U
BeintosiHeHUs BKP, npenycmarpuBaromuii 04epeHOCT U CPOKH BBIIIOJHEHHUs OTIEIBHBIX 4acTei
pabotel. Tekcr mnosicnutensHoM 3ammcku BKP mpoBepsiercs Ha Haimuuue HeENpPaBOMEPHBIX
3auMcTBOBaHuM. [IpoBepka ocyiecTBisieTcst B cOOTBETCTBUH € IlookeHneM o nopsake npoBepKU
BBIITYCKHBIX KBAIM(DUKAIIMOHHBIX pPAa0OT W HAYYHBIX JOKJIAJ0B 00 OCHOBHBIX pe3yJbTaTax
MOJITOTOBJICHHBIX HaYYHO-KBAIM(UKAMOHHBIX paboT (auccepranuii) Ha 00beM 3aMMCTBOBAHUS U
HX pa3MEIIEHUs B AJIEKTPOHHO-OMOMMoTeuHon cucreme PXTY um. JI.1. MenpaeneeBa, npuHATHIM
peurenuem Yaenoro coera PXTY um. JI.W. Menaeneesa ot 30.10.2019, nmporokon Ne 3, BBeIeHHBIM
B nerictBre npuka3zom pekropa PXTY um. JI.M. Menneneena ot 14.11.2019 Ne 646A.

3amurta BKP npoBoauTcs Ha oTKpeIThIX 3acenanusx I'OK ¢ yuactuem He MeHee IByX TpeTen
ee cocraBa. ['paduk 3ammtel BKP cocraBnsieTcs mo coriiacoBanuio ¢ 00y4aroluMUcs U JOBOJUTCS
70 cBeleHHsI oOydaromuxcst He mo3anee, yem 3a 30 el mo Hawana pabdotel ['DK. Pesynmbprath
pabotel ['OK onpenensiroTcst OlleHKaMH «OTIUYHO», «XOPOIIOY, «YAOBIECTBOPUTEIHHOY,
«HEY/IOBJIETBOPUTEIILHO» U OOBABISAIOTCA B TOT XK€ JIeHb Hocie O0(GOpMIIEHUS B YCTAaHOBJIEHHOM
MOPAZIKE IPOTOKOJIOB 3acenaHuil komuccuii. [1o okonuanun pabotsl npencenarens ' 9K cocrasnser
OTYET O IPOAEIaHHON padoTe.

Jiis oOydarommxcsi W3 YWCIa HWHBANUAOB M JIMI[ C OTPAaHMYEHHBIMU BO3MOXHOCTSMU
3nopoBbss [MIA mpoBomuTCS C y4eTOM OCOOEHHOCTEH WX TCHXO(PU3NISCKOTO0 Pa3BHTHS,
WHJIMBHU1yaJIbHBIX BO3MOXHOCTEN U COCTOSIHUS 3/I0POBbSI.

8 PABOYME ITPOI'PAMMBI JUCIIUIIJIMH, IIPAKTUK U THA

Paboune nporpaMMbl AUCIUTUIHH, TPakTUK U [ A

HNHOoCTpaHHBIN A3BIK

dunocodus

Ucropus (ucropust Poccuu, BceoOIas uctopusi)

JIuneitHast anrebpa U MaTeMaTHYECKUI aHAIN3

OcHOBBI HTHPOPMALIMOHHBIX TEXHOJIOTUI

Teopus BeposiTHOCTEHN U cTaTUCTHUECKass 00padOTKa pe3yIbTaToOB IKCIIEPUMEHTA
[TpodunbHoe mporpaMMHoe obecrieueHue 1)1 peleHus 3a1a4 npodeccuoHanbHOM
JESATEIBHOCTH

dusuka

9. Teopernyeckas HEOpraHUYECKask XUMUS

10. Xumust 31eMeHTOB

11. TeopeTudeckre OCHOBBI XMMUU. BBeieHre B QU3NYECKYIO XUMUIO.
12. Opranuueckast XUMHsI

13. Opraanyeckuii cHHTE3

14. OcHOBBI XUMHHU U (PU3UKH BEICOKOMOJIEKYJIIPHBIX COEAMHEHUI
15. AnanuTtudeckas XuMus

16. Xumust KOOpAMHAITMOHHBIX COeTUHEHUN

17. Marepuansl Ui TEXHOJIOTHI SHEPreTUKU

18. ®usnueckas XumMus

19. KBanToBast Xumust

20. DneKTpoXUMHUYECKOe MaTeprallOBeIeHHE

21. be3onmacHOCTh KHU3HEEATEITLHOCTH

22. XuMHu4ecKue MpooIeMbl OKpY KaroIien cpeabl

Nook~wdpE
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23. ®uznyeckas KyabTypa U CIOpT

24. DneKTUBHBIC AUCIUILTUHBI IO (PU3UYECKON KyIbType U CIOPTY

25. CoBpeMEeHHBIN HEOPTraHUYECKUN CUHTE3

26. CynmpamoJieKyJisspHas XUMUS

27. CoBpeMeHHbIE KOMITO3UIIMOHHBIEC MAaTePUAIIBI

28. Xumust TBEPIOTO Tea

29. I'ereponKINYeCcKHe CTPYKTYPhI B MaT€pHaIOBEICHIH

30. buoxumus 1 9KOJIOTHUS YeIOBeKa

31. PeHTreHoCTpYKTYpHBIH aHaJIH3 MaTEpPUAIOB

32. OcHOBBI (PU3HKU KOHJACHCUPOBAHHOTO COCTOSHUS

33. CrnektpalibHbIe METO/IbI UCCIICAOBAHUS B XMMUU M MaTepUATIOBEICHUH
34. DKOHOMHKA NHHOBAI[UHA

35. DFT- meTomsr

36. MouekymsipHast 2JICKTPOHUKA

37. ABroMaTHu3aIus MPOIECCOB U U3MepeHuii B cpeae LabView

38. buoundopmarrka 1 MalIMHHOE O0y4YEeHHE

39. IporpammupoBanue Ha python

40. KoMmproTepHBIE METO/IBI OLIEHKH CBSI3U CTPYKTYypa- OHOJIOTHYecKast akTHBHOCTh
41. XumMn4eckne NCTOYHUKH TOKa

42. Oprannueckasi pOTOHUKA

43. Tlpou3BoJCTBEHHAs TPAKTUKA: TEXHOJIOTMYECKask IPAKTHKA

44. TIpou3BoJCTBEHHAs TPAKTHKA: TPEIAUILIOMHAs TPAKTHKA

45. YueOHas npakTHUKa: 03HAKOMUTENbHAS IPAKTUKA

46. TIponsBoAcTBEHHAs MPAKTUKA: HAYIHO-HUCCIIEAOBATENbCKasl paboTa
47. T'ocynapcTBeHHas HTOTOBAs aTTECTAIUs

48. TloaroroBKa K mpoLEAYpEe 3alIUThI U 3aIIUTa BBITYCKHON KBATH(PUKAITUOHHON pabOThI
49. TlepeBoa HAyYHO-TEXHHUYECKON JIUTEPATYPHI

50. I'paxxmaHcKast 3alIUTa B YPE3BBIYAHBIX CHTYaIUSIX

Bxoasamux B OOII nmo nanpasnenuto noaroroBku 04.03.01 Xumus, npodmins «Martepuaibl 1ist
reHepaluu, NpeoOpa3oBaHus U XpaHEHUS! JHEPTUHN», BHITIOTHEHBI B BUJIE OTJENIBHBIX JOKYMEHTOB,
SIBIISIOIINXCS HEOTheMIIEMON yacThio nanHon OOIT.

9 ®OHAbI OHEHOYHbBIX CPEACTB JJIAA NIPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIMUA U THA OBYYAIOIIIUXCA
OOIl BAKAJIABPUATA

B cootrBerctBun ¢ ®I'OC BO 3++ no nHanpasnenuto noarotoBku 04.03.01 Xwumusi nis
aTTeCTalu OOYYaIOIMIMXCS HAa COOTBETCTBHE WX MEPCOHATBHBIX JOCTHIXKEHUU TMOATATHBIM
tpedoBanusiMm OOII GakanaBpuata pazpadoransl @OC 1o KaxI0l aUCIUIUIMHE, TpakTuke, [ A,
BKJTFOYAIOIIME THIIOBBIC 33/IaHUsI, KOHTPOJIbHBIE PA0OTHI, TECTHI, BOIIPOCH! K 3a4€TaM M HK3aMEHaM,
CpelCcTBa M METOJbl OIIEHKH, MO3BOJISIONIME OLEHUTh 3HAHMS, YMEHHUS, HABBIKK U YpPOBEHb
MPHUOOPETEHHBIX KOMITETEHITUH.

®OC no gucuumnuHam, npaktukaMm, [ MA paspabateiBatoTcs B cOoTBeTCTBUU ¢ [lopsakom
pa3pabOTKK W YTBEPKIEHUS 00pa30BaTEIbHBIX MPOTpPaMM, YTBEP)KICHHBIM pEIIeHHEM YUYEeHOTO
coeta PXTY um. JI.M. Menaeneera ot 25.06.2020, npotokon Ne 12, BBeJE€HHbIM B JI€WCTBHE
npukazoM pekropa PXTY um. JI.1. Menaeneera ot 29.06.2020 Ne 48-O/1.

®OC no gucuumimHam, npaktukam u I'MA:

51. lHOCTpaHHBIN SA3bIK
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52.
53.
54.
55.
56.
S7.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.

dunocodus

Uctopus (ucropust Poccun, BceoOias HCTopwsi)

Jluneiinas anreOpa 1 MaTeMaTHYCCKUN aHAIU3

OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTUN

Teopust BepOSTHOCTEH U CcTaTUCTHYECKAss 00pabOTKa pe3yIbTaTOB IKCIIEPUMEHTA
[IpodunsHoe mporpaMMHoOe obecreueHue sl petieH s 3a1a4 npodeccuoHanbHON
JeSITeNIbHOCTH

®dusuka

Teoperuueckas HeOpraHuyecKas XUMHUS

XuMus 3JIEMEHTOB

Teoperuueckue OCHOBBI XMMHH. BBeieHne B PU3NYECKYI0 XUMHUIO.
Opranuueckasi XuMus

Oprannueckuii CHHTE3

OcHOBBI XUMHHU U (UMK BHICOKOMOJIEKYJISIPHBIX COEIUHEHHM
AHanuThueckasi XuMus

XUMUSL KOOPAUHAIIMOHHBIX COSAMHEHHIMA

Marepuaibl Jj151 TEXHOJIOTUNA SHEPTrEeTUKU

duznyeckas XuMus

KBanToBas xumus

DIEKTPOXUMHUECKOE MaTepUAIOBEACHHE

be3onacHoCTh KU3HEAECATETbHOCTH

XuMudeckue mpoOIeMbl OKPYKAIOIIEH CpeIbl

®dusnueckas KyJlbTypa U CIOPT

DNEeKTUBHBIE TUCIUILIMHBI 10 PU3NYECKON KYIBTYPE U CIIOPTY
CoBpeMeHHbIN HEOPraHUYECKHUI CUHTE3

CynpamouieKyisipHas XUMHs

CoBpeMeHHbIE KOMITIO3UIIMOHHBIE MAaTEPUAIIBI

Xumusd TBEPAOTO TeNa

I'eTeponukinueckue CTpyKTypbl B MaTEPHAIOBEICHUN

buoxumus 1 3K0J0TUs YeloBeKa

PeHTreHoCTpyKTYpHBI aHAIU3 MaTepruaIoB

OcHOBBI PU3UKU KOHACHCUPOBAHHOT'O COCTOSTHUS

CrnekTpalibHble METO/Ibl UCCIIEIOBAHUS B XUMUH U MAaTE€PUAIOBEICHUN
DKOHOMHKA HHHOBAIINH

DFT- meTonsl

MonekynspHas 31€KTpOHHUKA

ABTOMaTH3AIHS TPOIECCOB U U3MepeHuii B cpeze LabView
bruonndopmartika 1 MalimHHOE 00yUeHHe

[MporpammupoBanue Ha python

KommbrorepHbie METOBI OILICHKHU CBS3U CTPYKTYpa- OMOJIOrHYecKasi akTUBHOCTD
XUMHYECKUE UCTOYHUKH TOKA

Opranudeckasi oTOHHKA

[Ipon3BoaCTBEHHAS MPAKTUKA: TEXHOJIOTUYECKASI MPAKTHKA
[Ipou3BoacTBEHHAS MPAKTUKA: TPEAIUIIIIOMHAs IPAKTUKA

VYyeOHas mpakTHUKA: O3HAKOMUTEIbHAS TIPAKTHUKA

[Tpoun3BoaCcTBEHHAS TTPAKTHUKA: HAYYHO-HCCIIEIOBATEIbCKAs paboTa
lNocynapcTBeHHast HTOrOBast arTecTalus

[ToaroroBka K mporeaype 3aiuThl U 3aIIUTa BHITYCKHON KBATH(PUKAIIMOHHON paOOTHI
[lepeBoa HayYHO-TEXHUYECKOH JIUTEPATYPHI

['paxxnanckast 3anuTa B Ype3BbIYaiHBIX CUTYAITUIX

Bxosimmx B OOII mo nanpasnenuto noarorosku 04.03.01 Xumus, npodmis «MaTtepuanis AJis
TeHepaIu, MpeoOpa3oBaHus U XPAHECHHS SHEPTUNY, BBHITIOJIHEHBI B BHJIC OT/ICIIbHBIX JOKYMEHTOB,

SIBISTEIOIIINX CSL HEOTheMIEMON dyacThbio maHuoi OOIL.
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10 METOJAUYECKHUE MATEPHAJIBI 11O TIUCHUIIJINHAM, IIPAKTUKAM U T'HA

MeTtoauyeckue MaTepuasl 10 IUCUUIUIMHAM, IpakTukam u ['A:

Nook~wdpE

© ®©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
30.
40.
41.
42.
43.
44,
45.
46.
47.
48.

HNHocTpaHHbIi S3bIK

dunocodus

Ucropus (ucropust Poccuu, BceoOlast uctopusi)

Jluneiinas anreOpa 1 MaTeMaTHYCCKUN aHAIU3

OcHOBBI HHPOPMAITMOHHBIX TEXHOJIOTUN

Teopust BeposSTHOCTEH U cTaTUCTHYECKAst 00pabOTKa pe3yIbTaTOB IKCIIEPUMEHTA
[IpodunsHoe mporpaMMHoOe obecreueHue sl petieH s 3a1a4 npodeccuoHanbHON
NEeSATEIbHOCTH

®duznka

Teopernueckast HeOpraHmdeckass XuMus

XHUMUs 3JIEMEHTOB

Teopetuueckrue OCHOBBI XMMHH. BBeeHue B PU3NYECKYI0 XUMUIO.
Opranuueckas XumMus

Opranuueckuii CHHTE3

OcHOBBI XMMHH U (PU3UKHU BHICOKOMOJIEKYJISIPHBIX COEIUHEHHIMA
AnanuTuyeckas XuMHs

XUMUSA KOOPJIUHAIMOHHBIX COCTMHEHUI

Marepuainsl Jj1s1 TEXHOJIOTUIA SHEPTEeTUKU

duznueckas XUMUS

KBanToBas xumus

DIEKTPOXUMHUYECKOE MATEPUATIOBEACHUE

be3onacHoCTh KU3HEAECATETbHOCTH

Xumunyeckue npo0aemMbl OKpYKarole cpebl

duznueckas KylbTypa U CHOPT

DNEeKTUBHBIC TUCHUTUTUHBI 10 (GU3UIECKOHN KYJIBTYPE U CIIOPTY
CoBpeMeHHbIN HEOPraHUYECKUN CUHTE3

CynpamosieKyisipHas XUMHs

CoBpeMeHHbIE KOMITO3UIIMOHHBIE MaTEPHAIIbI

Xumusd TBEPAOTO TeNa

I'eTeponmkinueckre CTpyKTypbl B MaTEPUAIIOBEICHUN

buoxumus 1 3K0J0TUs YeIoBeKa

PeHTreHoCTpyKTYpHBI aHAIU3 MaTepruaIoB

OcHOBBI PU3UKU KOHJEHCUPOBAHHOTO COCTOSHUS

CrnekTpalibHble METO/Ibl UCCIIEIOBAHUS B XUMUH U MAaTE€PUAIOBEICHUN
DKOHOMHKA HHHOBAIIUH

DFT- meTonsl

MonekynspHas 31€KTPOHHUKA

ABTOMaTH3AIHS TPOIECCOB M U3MepeHuii B cpeze LabView
bruonndopmarika 1 MamimHHOE 00yUeHHE

[MporpammupoBanue Ha python

KommbrorepHbie METOBI OIICHKHU CBS3U CTPYKTYpa- OMOJIOTHYecKasi akTUBHOCTh
XUMHYECKUE UCTOYHUKH TOKA

Opranudeckasi oTOHHKA

[Ipon3BoaCTBEHHAS MPAKTUKA: TEXHOJIOTUYECKAS MMPAKTHKA
[Ipoun3BoacTBEHHAS MPAKTUKA: TPEAIUIIIIOMHAs PAKTUKA

VYyeOHas mpakTHUKA: O3HAKOMUTEIbHAS TIPAKTHUKA

[Ipon3BoaCcTBEHHAS TTPAKTHUKA: HAYYHO-HCCIIEIOBATEIbCKAs paboTa
['ocynapcTBeHHast UTOTOBAsE aTTECTAIIUS

[TonroToBka K mporeIype 3aluThl U 3alUTa BHITYCKHON KBATU(PUKAIIMOHHON pabOThI
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49. TlepeBoa HAyYHO-TEXHUUYECKON JINTEPATYPHI
50. 'paxxmaHckast 3alUTa B UYpEe3BBIYAMHBIX CUTYaLUAX

Bxosmux B OOII no nanpasnenuto noarotosku 04.03.01 Xumust, npoduns «Martepuasl 171
reHepaluy, Npeodpa3oBaHUs U XPAHEHHs SHEPIUW», BBIIOJIHEHBI B BUJIE€ OTAEIbHBIX JOKYMEHTOB,
SBJIAIOIINXCS] HEOThbeMIIEMOM yacTbio fanHoi OOIL.

11 PABOYASA ITPOI'PAMMA BOCIIUTAHUSA

Pabouass mporpamma Bocriutanusi, Bxoasmas B OOIl mo HampaBnenwio moarotoBku «04.03.01

Xumus», npopwis «Marepuanpl JAad reHepauuy, Npeodpa3oBaHus W XPAHEHUS JHEPIUMY,
BBIIIOJIHEHA B BUJIE OTJIEIBHOIO JOKYMEHTA, ABJISAIOIIEr0Ccs HeoTheMiIeMOl yacThio faHHoi OOIL.

12 KAJIEHJIAPHBIM IIJIAH BOCOHUTATEJIbBHON PABOTbI
Kanennmapuelii 1uraH BocmuTatelbHOW padoThl, BXomsammuid B OOIl mo HampaBieHHIO

nonrotoBku «04.03.01 Xumusi», npopminb «VaTepuanpl Uil TeHepali. NPeodpa3oBaHus U
XpaHEeHUs JHEPIHH»», BHIIIOJHEH B BUJC OTICIBHOTO JOKYMEHTA, SIBIISIOMIEIOCS HEOTHEMIEMON

gacTpio manuon OOI1
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® JIOKYMEHT ITOJAITUCAH
° HEKBAJIMOUITUPOBAHHOM
SJTEKTPOHHOM MMOAIMHUCHIO

Brnaneneu: ®unatos Cepreit Hukomaepuy
0 H.o. npopektopa: CIIVIKBA ITPOPEKTOPA 110 VYH
PABOTE

Heticteurench: ¢ 26.03.2021 no 26.03.2022
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