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1 IEJIX OCBOEHUA YYEBHOM JTUCITATIINHBI

Iensamu ocBoeHust aucuuIUIMHBL «TeopeTHueckne OCHOBBI IMPOIPECCUBHBIX TEXHOJIOTHII»
SIBIISTIOTCSL

® TIOBBIIIEHUE OOLIEKYIBTYPHOTO U 00Pa30BaTEILHOTO YPOBHS;

e (opMHUpOBaHME HAYYHOIO  MHPOBO33PEHHS M  COBPEMEHHOTO HAYYHOTO MBbIIUICHUS;
O3HAKOMJICHHE C COBPEMEHHOH Hay4yHOW KapTUHOM MHUpPa, C TMPEACTaBICHUSIMH 00
UEepapXUUECKOH CII0)KHOCTH MHUPA,;

® U3yyeHHE OCHOBHBIX IPUPOAHBIX M TEXHOI'CHHBIX SBJICHUH B 00NacTH (U3UKU, XUMHH,
OHOJIOTHH;

e oBI3JeHUE (YHIAMEHTAJIBHBIMU MOHATUSAMM, 3aKOHAMM, KOHLENIMSAMU H TEOPHUSIMHU
KJIACCUYECKHUX M COBPEMEHHBIX €CTECTBEHHBIX HAyK, aJI€KBaTHO OMMCHIBAIOLIUMU MIPUPOIAHbBIE
SBJICHUSI, a TAaKXKe METOJaMU HAyYHOT'O MCCIIEeIOBaHHUS;

® 03HAaKOMJICHHE C aJrOpUTMaMH{, NPUEMaMU M METOJaMH, Haubosee MUPOKO NMPUMEHIEMbIMU
B (PM3MKE U XUMHH IS PELICHUs] KOHKPETHBIX 3a]1ay,

® O3HAKOMJICHHE C HEKOTOPBHIMH HAyYHBIMH OpPUOOpPaMHU M YCTpOWCTBaMH, (HOPMHUpPOBAHHE
HaBBIKOB  IIPOBEACHUS  HAYYHO-MCCIEIOBATEIbCKOIO  SKCIEPUMEHTa U 00paboTKu
SMIIUPUYECKON HHPOpMALINH;

e (opMupoBanue CIIOCOOHOCTEH K  HAKOIUICHWIO, CHUCTEMAaTH3allMk ¢ aHAJIHU3Y
HKCIEPUMEHTAIBHO MOYYEeHHBIX JJAHHBIX, CIIPABOYHON WH(OpMAIIHH;

e (opmupoBaHue crOCOOHOCTH Y OyAYIIMX BBITYCKHUKOB YCIEIIHO paboTaTh B HOBBIX, OBICTPO
pa3BUBaIOIIMUXCS 00J7aCTAX, CAMOCTOSTEIBHO NMPUOOPETAaTh HOBBIE 3HAHUS, YMEHMUSI, HABBIKU B

3TUX 00JIACTIX.



2 MECTO YYEBHOM JUCHUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBbI

B cooTBeTcTBUUM € KpeAUTHO-MOIYJIHHOW CHUCTEMOM MOATOTOBKH OakajiaBpOB MO HalpaBICHHUIO
«MeHemKMEHT» JaHHas ydyeOHas AMCLUMILIMHA SBISETCS 00S3aTEeNbHOM Uil M3Y4YeHHUS U BXOAWT B
cocTaB 00s3aTeabHON yacTu EcTecTBeHHO-HayYHOTO MOTYJISL.

[IpenmecTByromuii ypoBeHb 00pa3oBaHus - cpeanee (1moiaHoe) odiiee 0OpazoBaHue.

Jlj1g ycriemHoro OCBOSHMs Kypca y CTyIeHTa MpU MOJy4eHUH MPE/IIeCTBYIONIEro 00pa3oBaHus
JOJKHBI OBITH C(HOPMUPOBAHBI KOMIETEHIIMU 10 Pa3IMYHBIM pa3zesiaM MaTeMaTUKH, TAKUM Kak Ma-
TEMaTUYECKHI aHanu3, aHaJUTHYecKas reoMeTpus, JIMHEWHas anredpa, BeKTOopHas anreOpa, Teopus
BEPOSITHOCTEM, a TaK)Ke MOJTy4eHO 0a30Boe 00pa3oBaHKE B Mpe/eiaX MPOTrpaMMbl CPEAHEN MIKOJIBI 110
€CTeCTBEHHOHAYYHBIM JUCIHUIUTHHAM — (PU3HUKE, XUMHUH, OHMOJIOTHH.

3HaHUA, YMEHHUsI, HaBbIKU, IIpUOOpeTacMble B pe3ynbTaTe M3yueHus kypca «Teopernueckue
OCHOBBI TPOTPECCUBHBIX TeXHOJOruil (Ppusmka, Xumus, OUONOTHA)», OyIyT CIOCOOCTBOBAThH
(bOpMHPOBAHUIO JTUYHOCTH BBITYCKHUKA, 00JIAAAIOIIEr0 pa3HOCTOPOHHUMH 3HAHUSMH, CIIOCOOHOTO K
OBICTPOMY HM3MEHEHHUIO HaIlpaBlIeHHS TNPO(PECCHOHANBHON JAEATEIBHOCTH B COOTBETCTBHH C
TpeOOBaHUSMU PBIHKA TPyJa, MO3BOJAT YCHEIIHO paboTaTh B cdepe AESITeTbHOCTH, CBSI3aHHOM ¢
MIOCTPOCHUEM CHUCTEMbl MEHEIXKMEHTa, HANpaBIEHHOW HAa BHEAPEHHE  TEXHOJIOTMYECKUX U
MPOAYKTOBBIX WHHOBAIM; MO3BOJIAT OOJiee OCO3HAHO HM3y4aTh MPO(ECCHOHAIbHBIC JUCIUILIAHBI.
Kypc «Teopernueckne 0OCHOBBI IPOrPECCUBHBIX TEXHOJIOTUHN ((pU3uKa, XUMUS, OUOJIOTHSA)» HApALy C
aUcUUIUIMHAMK ['yMaHuTapHoro Monyis (puiocodusi, COLMONOTHs) CIOCOOCTBYET (POPMUPOBAHUIO
TMYECKUX IEHHOCTEH;  TOKa3bIBaeT HEOOXOAMMOCTb y4yeTa  MOCHEJICTBHHM  yNpaBIEHYECKHX
pereHuit U NEeUCTBUI C MO3UIIMU COIMAIbHOM OTBETCTBEHHOCTH. [IproOpeTeHHbIe 3HaHUs B Kypce O
CBOWCTBaX XWMHYECKHX BEIIECTB, COBPEMEHHBIX MOJMMEPHBIX MaTepHAIOB, 3aKOHOMEPHOCTSIX
NPOTEKaHUs XUMHUYECKUX, OMOXMMHUYECKUX, (PU3MUECKUX IMPOLECCOB M Croco0ax YMpaBieHUS HUMHU
NPEIIIECTBYIOT  H3Y4YEeHHI0O  KypcoB  «PaauanuonHHas ~ 0e30MacHOCTbHY, «be3zonacHocTb
KHU3HENIEATSIBHOCTH», PACCMATPUBAIOIINX BOIIPOCHl OXPAHBI OKPYXKAIOIIEH CPEIbl, PalMOHAIBLHOTO
MIPUPOJIOUCTIONB30BAHUS, TEXHUKH Oe30macHOCTH. KOMIUIEKC W3ydaeMbIX JUCHUIUIAH  OyneT

CII0COOCTBOBATh (I)OpMPIpOBaHI/IIO 9KOJIOT'MYCCKOr0 MBIIIIJICHU S BBIITYCKHHKA.



3. INIAHUPYEMBIE PE3YJIbTATHI OBYUEHMS IO YYEFHOU JUCIHUATIJIMHE U UX
COOTHOUEHME C INTAHUPYEMBIMMU PE3YJBbTATAMU OCBOEHUSA OGPA30BA-
TEJBbHOM ITPOI'PAMMBI

3.1. [lnanupyemMbie pe3yJbTAaThbl OCBOEHHUS 00pPa30BATENbHOH NPOrPaMMbl, OTHOCSIIMECH K
Y4eOHOM AUCHUIJINHE

Kon Komnerenmumn
KOMIIETEHIUN
3-YKE-1 38aTh. OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUILINH, METOIbI
YKE-1 Cnocoben MaTeMaTUYECKOT0 aHaJIn3a U MOJIEIUPOBAHUS,
HCIIOIL30BaTh TEOPETHYECKOTO M KCIIEPUMEHTATBHOTO
3HAHUS HCCIIEIOBAHUS
ectrecTBeHHOHAy4YHBIX | Y-YKE-1 yMeTs: nucnonb30BaTh MaTeMaTHUECKUE
JIACLIMILINH, METOJIbI B TEXHUYECKHUX TPUIIOKEHUSIX,
MIPUMEHSATHh METO/IbI PacCUYHMTHIBATh OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU
MaTeMaTH4YECKOTO CIIyYaifHBIX BEJIMYHH, PEIIaTh OCHOBHBIC 33/Ia4H
aHanIu3a u MaTEeMaTH4YeCKOW CTaTUCTUKH, PEIIaTh TUITOBHIC
MOJICIIMPOBAHUS, pacdeTHbIC 3a/1a9U
TEOPETHYECKOTO U B-YKE-1 BianeTs. METOJaMH MaTEMATHUECKOTO
IKCIIEPUMEHTAIILHOTO | aHAIM3a ¥ MOJCIMPOBAHNUS; METOIaMHU PEIICHUS
HCCIICIOBAHUS B 3a/1a4y aHaJIn3a U pacyera XapaKTePUCTHK
IMOCTaBJIEHHBIX (U3HYECKUX CHCTEM, OCHOBHBIMHU ITPHEMAMH
3aJa4ax 00paboTKH HKCIIEPUMEHTAIBHBIX TaHHBIX, METOIAMHU
pabOThI ¢ IPHUKJIATHBIME ITPOTPAMMHBIMHU
MPOIYKTaMU

HGJ'II/I " 3a1a4M BOCIIMTaHMA, BOCIIUTATEIbLHBIN noTeHIOaJl AUCHUITIINH:

Hamnpasnenus/menu | 3agaun BocnuTaHus (KOM) BocnuraTenbHbIN TOTEHIIAAT JUCITUTLIINH

BOCIUTAHHUS

[IpodeccuonanpHo | popMHUpOBaHUE TIIYOOKOTO TO- | - GopMUpOBaHKE TTO3UTUBHOTO

€ ¥ TPyA0BOE HUMaHMSI COLIUATILHON PO OTHOIIIEHHUS K Tpodeccur HHKEeHepa

BOCIIUTAHHE npodeccuu, MO3UTUBHOM U aK- | (KOHCTPYKTOpA, TEXHOJIOTa), TIOHUMaHUs
TUBHOH YCTaHOBKH Ha IIEHHO- | €€ COLIMaJbHOM 3HAYUMOCTHU U POJIH B
CTH U30paHHOM CTIeHAIbHO- o01recTBe, CTPEMIICHHS CJIEIOBATH

CTH, OTBETCTBEHHOI'O OTHOIIIE- | HOpMaM MpodecCHOHATBLHON THKH

HUS K TPO(eCCHOHATIBHOM Jiesi- | MOCPEICTBOM KOHTEKCTHOTO 00y4YeHMs,
TeIbHOCTH, Tpyny (B14) peLIeHNs TPAKTUKO-OPUEHTUPOBAHHBIX
CUTYallMOHHBIX 33/1a4.

- (hopmupoBaHUE YCTOWYUBOTO HHTEPECA
K Mpo(heCCHOHATBHOM JIeITeTFHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITEIIbHO MBICJIUTh, [IOHUMATh
3HAYMMOCTb MPOGECCUN TTOCPEICTBOM
OCO3HAHHOTO BbIOOpa TEMaTUKHU




MPOEKTOB, BHITIOJIHEHUS POEKTOB C
MocyIenyromel myOoIundHON mpe3eHTaIuei
pe3yJbTaTOB, B TOM YHCJIEe 000CHOBAaHUEM
MX COIMAJIbHOW U MPAKTUYECKOMN
3HAYNMOCTH;

- opMUpOBaHHUS HABBIKOB KOMaHTHOM
paboThI, B TOM YHCJIC peaiu3aiin
Pa3IMYHBIX TPOCKTHBIX POJIeH (JIuaep,
WCIIOJTHUTEIIb, AHAITMTHK U TIP. )
MTOCPEICTBOM BBITTOJTHEHUSI COBMECTHBIX
MIPOCKTOB

dbopmupoBaHue
IICHXOJIOTHYECKOM TOTOBHOCTH
K IpoeCCUOHATBHOMN
JeSITeIbHOCTH 110 N30paHHOI
npodeccuu (B15)

- (hopMuUpOBaHKE YCTOWYMBOTO HHTEpECa
K

poeCCUOHATLHOM I TEITLHOCTH,
noTpeOHOCTH B JOCTHXKEHHH PE3YNIbTaTa,
MOHUMaHMsI ()YHKIIMOHATBHBIX
00s13aHHOCTEH 1 3a/1a4 H30paHHOU
poeCCUOHATILHOM JIEATEIILHOCTH,
qyBCTBa MPO(HECCHOHATLHOM
OTBETCTBEHHOCTHU 4€PEe3 BBHITIOJIHCHUE
y4eOHBIX, B TOM YHUCJIE IIPAKTHIECKUX
3aJJaHHi, TPEOYIOIIUX CTPOTOTO
COOJTIIOICHHS TIPABWIT TEXHUKH
0€30IacHOCTH U MHCTPYKIIHIA 110 paboTe ¢
000py/I0BaHUEM B paMKax J1ab0paTOpHOTo
NPAaKTUKYMA.




4. CTPYKTYPA Y COJAEP KAHUE YYEFHOM JJUCIATIIMHBI
4.1 Cmpyxmypa Kypca
O6mas TpyroeMkocTh aucnuruinabl coctapisier 2 3ET, 72 yac.
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pacnpe/ieNieHUI0 JICKIMOHHBIX 3aHSATHH B TEYEHHE CEMECTpa M 3aBUCHUT OT pPACIUCaHUS y4eOHBIX
3aHATUH 3a09HOro oThencHus. J[3-momaiiHee pacdyeTHoe 3amaHue, P — pedepar, K —koHCHEKT 1Mo
CaMOCTOSITENILHO UJTU JIONOJHUTENbHO U3y4YaeMOMY TE€OPETUYECKOMY MaTepuay.
*) — paszen u3ydaeTcsi CaMOCTOSTEIILHO B CBSI3U C MaJIbIM KOJIMYECTBOM ayJIUTOPHBIX 3aHSATHH, JTHOO
MpeyiaraeTcsl U3y4uTh JOMOIHUTENbHBIN TEOPETUUECKUI MaTepual 1o TeMaM paszena,
**) — ykasaHbl OPHCHTUPOBOUHBIC CpOKU caadn J[3, Tem pedepata, KOHCHEKTOB (paboOThI
BBITMIOJIHSIOTCS 3a0YHUKaMU B TedyeHHe cemectpa); 3amanus st CPC BbigaroTcss B TeueHue 1-3
aynuTopHbIX 3aHaTuil. Hekoropsie Buapl CPC ABISIOTCS CBOJAHBIMU M BBITOJIHSIOTCS IO HECKOJIBKUM
pasnenam kypca (P-pedepar, pazaens 1,3).

Nudopmanus o mpoBeaeHHH J1a00pPaTOPHOTO MPAKTUKyMa MPUBOAUTCS B KAJICHIAPHOM ILIAHE
3aHATUN U CHHCKE J1a00paTOPHBIX padoT (CM. HUXKE).

KanennapHsblil 11aH 3aHATUN KOPPEKTUPYETCS IMEPE]l HAYAJIOM 3aHSITUN COTJIAaCHO PACIHMCAaHUIO
ayTUTOPHBIX 3aHATUI CTYICHTOB 3a09HOUN POPMBI OOyUCHUS.

4.2 Cooepicanue nexkyuonnvix 3anamuii — 10 uac.

S |z Ny
= 3 TeMmbl TEeKIIMOHHBIX 3aHATUI
& |5
1 2 3
1 Beenenue. Hayka kak yactb KyabTypbl. HayuHoe nosnanue. MeTon0/10rust 4 CTPYKTYpa HAyKH

Besoonas nexyus.

J1 | 0,2 OcHoBHbBIE 1IeNIM U 337]a4d Kypca, CBSI3b C JAPYTUMHU JAUCLHUILTMHAMH B OOIEH cCUCTeMe
5 MoAroToBKM OakanaBpa. OyHaamMeHTaIbHBIE 3aKOHOMEPHOCTHA €CTECTBO3HAHMS KaK OCHOBA
HOBBIX HAyYKOEMKHUX TEXHOJOTHW. YCHEXU pa3BUTUSl €CTECTBEHHBIX HAayK B TEUEHHUE IIO-
CIICTHUX JIECATUIICTHI, 00IIas XapaKTePUCTHKA WX COBPEMEHHOIO COCTOSIHUS. BakHei e
poOJIeMbI COBPEMEHHON HAYKH.

Pons xypca B nanaom BY3e. OOt 00beM 4acoB, OPSAIOK U3yUEHUs, pacipeiesicHue
pa3zenoB Kypca IO ceMecTpaM W BHUJAM 3aHATUN, TpeOOBaHMS K TMOATOTOBKE K
MPAKTUYECKUM U JIA0OPATOPHBIM 3aHSTHSAM, KOHTPOJIbHBIE MEpPOIPHUSITHS, PEUTHHTOBAs
CHCTEeMa OIICHUBAHMs YPOBHS 3HAHWN. YUEOHUKHU U IPYTHe MOCoOusl.

J1 |05 KynbTypa, ee nenu u 3agaun, JOCTHXKEHUS KyJIbTypbl. MaTepuanbHas, TyXOBHas, CO-
uuanpHasg KynbTypa. Hayka kak yacte KyneTypbl. Llenu u 3agaun Hayku. Mcropuueckue
MPEANOCHUTKA BOSHUKHOBEHUSI HAYYHOTO To3HaHUA. CIIMEHTHU3M U aHTUCIIUEHTH3M.

J1 | 0,5 JIBa criocoba 1mo3HaHus: €CTeCTBEHHOHAYYHOE U T'yMaHUTapHoe 3HaHue. Paznuuue 1e-
7eil U crnocoO0B MO3HAHUS; MPEAMET U3y4eHHs, 0COOCHHOCTH. VcTopuueckoe M3MeHEeHUe
OTHOIIIEHHUS Y€JIOBEUECTBA K CII0OcO0aM MO3HAHMSI, BOJIOIMS €CTECTBEHHBIX HayK ([peBHss
Hayka, snoxa Bo3poxnenusi, HoBoe n Hogseliliee BpeMeHa, coBpeMEHHas 310Xa; KJIacCH-
YeCKUI M HEKJIACCUYEeCKUU MepHobl ecTecTBO3HaHUs). COBpeMEHHOE MpEICTaBIEHUE O
TIOHSITUN «3HAHUE.




JI1

0,5

Hayxka xax cucmema 3nanuii.

CtpykTypa HayKd ¢ TOYKH 3pEHUS MPAKTUYECKOW HANpaBlIeHHOCTU: (yHIaMEHTAJIbHBIE,
MPUKJIAHbIC HAYKU (ITPEAMET U3YUCHHUSI, LIeJIU U 3a/1a4H, IIEHHOCTHOE OTHOILICHHUE).
CtpykTypa HayKH C TOYKH 3pEHHS MPEIMETHOTO €IMHCTBA: €CTECTBEHHbIE HAyKH, oOlie-
CTBEHHBIC, TYMaHUTApHbIE (MPEAMET U3yUeHUs, [IeNH U 3aa4u, oco0eHHocTH). EcTecTBen-
Hble HayKd U marematuka. OCOOEHHOCTH COBPEMEHHOTO M3MEHEHHUs CTPYKTYPbl HAyKH.
CrpykTypa ecTecTBeHHBIX HayK. Juddepennnanus Hayku. HTErpanus HayKH.

3

Kpumepuu ucmunnocmu Hayuno2o no3HaHus.
JloHay4Hoe, 0ObIJIEHHOE, PEIMTHO3HOE, Hay4HOe Mo3HaHue. Kpurepun MCTUHHOCTH Hayd-
HOT'O TIO3HaHUs. YCTAHOBJICHHE MCTUHHOCTH 3HAHWM: MeToa (albCupUKaluU, METO] Be-
pudukammy. OTIMYre HAYyYHOTO 3HAHUSA OT MU(OJIOTHUECKOT0, OOBIIEHHOTO, PETUTHO3HO-
ro.

2

Cmpyxmypa u memoObl HAY4HO20 NOZHAHUSA

Yposnu nayunoeco nosuanus: SMUMPUYECKUN, TEOPETHUCCKUNA. B3auMOCBs3b ypOBHEH.
UyBcTBeHHbIE (POPMBI TO3HAHUS: OUTYIICHHUS, BOCIIPUATHS, IPEICTABICHHUSL.
Dopmbl HaAyuHO20 NO3HaHUs: HaydHBIE (AKTHI, MPOOJIEMBI, HAYYHAS THUIIOTE3a H TEOPHS.
3amaud TeOpuH, 3JIEMEHThl TEOPUH, THIBI TEOPHH (omucarenbHble, Hay4yHbIe). [IpuMepsl
BO3HHUKHOBEHHUS HAayYHBIX TeOpui. Kraccuguxayus memooos HayuHo2o no3Hauus: ooume
METO/Ibl, YACTHBIE METO/bI, 0COOCHHBIE METO/IBI.

2 He

papXHYeCKas CTPYKTYpa MaTepuu. [IMCKPETHOCTh M HENPEPBIBHOCTH MATEPHH

J2

0,7
5

CoBpeMeHHbIE NIpeACcTaBIeHUs 00 HEPAPXUYECKON CTPYKTYype

llouamue «mamepusay. Pa3nuuHble TpPENCTaBICHUS O CTPYKTYpE MaTepHUH.
CTpyKTypHBIE YPOBHH MaTE€pPUHU U UX OCOOCHHOCTH: OOBEKTHI KUBON U HEXKHUBOUW TIPUPOIBL;
BEIIECTBO, MOJIe, BAKYyM; 00BEKThl MaKpoOMHUpa, MUKpoMupa, Meramupa. J[uckpeTHOCTh U
HENPEPBIBHOCTh MATEPUU.

Dynoamenmanvhvie 83aUMOOeNCmMBUs  (CUTbHOe,  JNleKmpo-MasHumuoe,  ciaboe,
2pasUmMayuoHHoe) U ux 0CcoOenHHocmu.

NHTEeHCUBHOCTD B3aUMO/ICHCTBUS, 00BEKTHI B3aUMOJICUCTBUS, Macirab
B3aUMOJICHCTBUS, KOHIICTIIUN OJIM3KOJAEHCTBUS, NaJbHOACHCTBUSA, METOAbl H3yUCHUS
B3anmoJeiicTBuil. [loHsTHe «kanrOpoBOYHBIE OO30HBI.
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2

Ocobennocmu 06vekmo8 Mukpomupd. YPOBHHU CTPYKTYpPhl OOBEKTOB MHUKPOMHpA!
JJIeMEHTapHble 4YacTullbl ((yHIaMeHTaJbHbIE, COCTaBHBIE); SIPO; ATOMbBI; MOJIEKYIHI.
Yactunbl u antuyactuibl. Kiaccupukamusi 3M€MEHTapHBIX YacTUIl, (yHIaMEHTAIbHBIE
B3aUMOJICHCTBUSA MHUKpoMHUpa: 0030HBI W (QepMHOHBI; (yHIaMeHTalbHbIE ((POTOHBI,
JIENITOHBI, KBAPKH ) U COCTAaBHBIC (aAPOHBI, OAPHOHBI, ME30HHI).

Ocobennocmu cmpykmypol Meeamupa. COBpeMEHHbIE IPEICTaBICHUS O CTPYKType
Meramupa, TeMHasi Marepusi, TeMHas JSHeprus. MeToasl HCCIeAoBaHUS OOBEKTOB
Meramupa. OTinuus 1 0cOOEHHOCTH HEOECHBIX Tel M CKOIUJICHHWM: ['amakTuku, 3Be3[Ib
(3apokICHUE U IBOIIIONHS 3BE3/l, TEPMOSIICPHBIC PEAKIUH ), INTAHETHI, KOMETHI, METCOPHTEHI.
Conneynas cucrema.

3

3 Hayuynasi kapTHHAa MHpPAa: IBOJIIOLMS NPeACTABIEHUI, HAyYHasl Mapagurma

J3

Hayunas xkapmuna mupa

[lonsitne «HayuyHas kapTuHa MHUpa». VcTopuueckue NpeanoChbUIKM BO3HUKHOBEHHS
HAyYHBIX KapTHH MUPA; HICTOPUUYECKU CIOXKUBIIHECS KapTUHBI MUPA.

Mexanucmuueckas xapmuna mupa. OCHOBHBIE TIOJOKEHUS M IPEJICTaBICHMUS.
MexaHunusM, JETepPMUHU3M, pPACIpPOCTPAHEHHE MEXAaHMYECKOrOo  B3auMMOJCHCTBUS.
Hcropuueckue mpeanochbUIKM  BO3SHUKHOBEHHMSI MEXAHHUCTUYECKHX  IIPEICTaBIICHUM,
HCTOpPUYECKOE pa3BUTHE B3IIIA0B Ha MexaHudeckoe JBixkeHue (IpesHuit mup, Cpennue
Beka, Jnoxa Bo3poxaenus, HoBoe Bpemsi). MecTo denoBeka B MEXaHHUCTHUECKOM KapTUHE
MUpa.

Onekmpomacnumuas kapmuna Mmupa. OCHOBHBIE TPHUHLMIBI WU TPEICTaBICHHUS;
pacnpoCTpaHEHUE HIIEKTPOMArHUTHOTO B3auUMOJEWUCTBUs. VIcTopuueckne NpeanochbulKu
dbopMHUPOBaHUS DIIEKTPOMAarHUTHOW KapTUHBI Mupa. CoBpeMEHHOE UCIOJIb30BaHUE
JOCTH>)KEHMI HAy4dHBIX NpPEJICTaBICHUU. MecTo yenoBeka B 3JIEKTPOMAarHUTHOM KapTUHE
MHUpa.

J3

Keanmoeo-noneeass xapmuna mupa. OCHOBHBIE TIPUHLUIBI W IPEICTABICHUS

(MpUHLMO ~ HEONpEeAENEeHHOCTH, [JOMOJHUTEIbHOCTH, COOTBeTCTBUS). Vcropuueckue
MPEINOCHIIKY (POPMHUPOBAHUS KBAHTOBO-TI0JIEBOM KapTUHBI MUDA.
Deonoyuonnas  kapmuna  mupa.  OCHOBHbIE  IPUHLMIIBI U IPEACTABICHUS
(MEeXIUCUUIUIMHAPHBIA ~ MOAXOJ, CHUCTEMHBIH  TOAXOJ, MNPHHUMI  IJ100aJIbHOTO
SBOJIIOLIMOHU3MA, MPUHIUI CaMOOpraHu3aluu Matepuu). Mcropuueckue NpeAarnoChUIKH
(dbopMHpOBaHUS HBOJIOLMOHHON KapTUHBI MHpa. MecTo uenoBeKka B HBOJIOLMOHHON
KapTUHE MHpa.

Hayynasn napaouema. CwmeHa HayyHOW mapaaurmbl. HayuHble peBOJIOIMH,
MPENNOCHUIKYA BOZHUKHOBEHHUSI.

CraTucTHvecKkHne 3aKOHOMEPHOCTH B IIPHUPOJie
Ilepsoe nauano mepmoounamuxu
PaBHOBecHbIE U HEpaBHOBECHBIE COCTOSIHUS crcTeMbl. KpyroBbie, oOpaTumble U He-
oOpaTuMble npoleccsl. BHyTpeHHsIsl SHEpTHsl CUCTEMBI KaK (DYHKIIUS COCTOSTHUS; KOJIHYe-
CTBO TEIUIOTHI; paboTa HleabHOrO ra3a. Bmopoe u mpemve nauana mepmoOuHamMuKu
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Hepaenogecnvie cocmosinus u npoyeccul.

Camoopranuzaius B npupoze u oouiecrse. CuHepreTka Kak Hayka 0 CaMOOPTraHU3allNu.
Oco0eHHOCTH IBOIOIIMOHHBIX MpoiieccoB. [IpuMepsl camoopranu3anuu B pu3uKe, XUMUH,
OMOJIOTHH.

CuHepreTuka 1 MEHEJPKMEHT.

RN
N

3

OnTtuka: pyHaameHTalIbHbIE 3AKOHBI U OCHOBHbIE ITOHSITHS.

OnTuka: nenu v 3ajadd, IpeaMeT U3ydeHus, Kiaccuukarms.
Kopnyckynaprno-eonnoseas npupooa ceema

Cer Kak sJeKTpoMarHuTHas BojHa. OcOOEHHOCTH paclpOCTpaHEHHs 3JIEKTpoMar-
HUTHBIX BOJIH, IIKaja 3JIEKTPOMArHUTHBIX BOJIH.

3axonvl ceomempuyeckoli ONMuUKY: 3aKOH OTPAXKECHUS, 3aKOH MPEJIOMIICHHUS, a0COIIOT-
HBIM TOKa3aTeb MPEJIOMIICHHS, COOTHOLIEHUE MEXIY IMMOKA3aTelIeM IMPEJIOMIIEHUS] U CKO-
POCTBIO CBETa B BEILIECTBE, IOJIHOE BHYTPEHHEE OTpakeHHE (CBETOBO/IbI, ONITOBOJIOKOHHbBIE
nuHuU cBs3u). [IpuMeHeHre 3aKOHOB T€OMETPUUECKON ONTHKU B COBPEMEHHBIX TEXHOJIO-
TUSIX.
3axomnwsl 80110601 ONMUKU
WnTepdepenius cBera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Y CIOBUSA
HaOmoieHust siBNeHUS uHTepdepeHnnn. OnTHuecKue cCXeMbl NI HaOIroaeHus HHTepde-
peniuu (meron FOHra). YcinoBust MAaKCHMyMOB U MUHUMYMOB HWHTEP(EpPEHIIMOHHON Kap-
THHBI, ONTHYECKast pa3HOCTh Xoxa. [I[pumMeHeHue siBiieHni HHTEp()EpEHITNN B COBPEMEHHBIX
TEXHOJIOTUSIX: TIPOCBETIICHUE ONTHKHU, HHTEP(EpOMETPhI, METOABI KOHTPOJISI TOBEPXHOCTEH
onTHYecKux Tei. I"onorpadusi.
Hudpakmus ceera. YcnoBus Habmonenus: audpakuuu. [punnun INoitrenca-dpenens.
Hudpakmus Openens u @paynrodepa. udpakuus Opayarodepa Ha qudpakiuOHHON
peuietke, kpuctaax. [lpuMenenue sBieHuid JUPPAKIUA B COBPEMEHHBIX TEXHOIOTHSIX;
M3YYCHHE CTPYKTYpPBI MaTepuasioB. [Ipobiemsbl pa3pemmaromnieii criocoOOHOCTH COBPEMEHHBIX
ONTUYECKUX MTPHUOOPOB.
Keanmosvie ceoticmea uznyuenusi. OCOOEHHOCTH U XapaKTepUCTUKU (OTOHOB. JlaBieHue
CBETa.
Jlazepsl: TUIIBI JIA3€POB, UX HA3HAYECHUE, METObI MOJYYEHUS KOTEPEHTHOTO U3JTyYCHUS.

OcHOBBI paIMalINOHHBIX TEXHOJIOTHIl

SInpo: cTpoeHue, AjepHbIE CUIbI, 0003HAYEHUs BUIA 7/ 'D. DHEpPrus cBa3h. Y CTOHYMBOCTh
snep. Buowt paouoaxmuenozco uznyuenus: o-, P- ,y-uszlydeHue. 3aKOH PaJIUOAKTHBHOTO
pacriaga. AKTUBHOCTB. [leproa nomypacmnaaa paguoHyKINIOB.

Buonoeuueckoe oeticmsue paouoaxmusHuLX u3LyueHul

VYpoBeHb ONACHOCTH pa3IMYHBIX M3JIy4YEHWH, HEraTMBHOE BJIMSHHE Ha YEIOBEYECKUH
opranusM. Jlo3el m3nydenus. CrnocoObl perucTpanyi M 3allUThl OT Pa3IMYHBIX BHJIOB
U3ITy4EHUS.

Cogpemennvie paduayuoHuble MexHoN02UU

ATOMHBIE 3JEKTPOCTAHIMH: YCTPOMCTBO W NPHUHIUN DPAOOTHl SIEPHOTO PEAKTOpA.
OTHoOIIEHNE COBPEMEHHOT'O MUPOBOT'0 00IIECTBA K UCITOJIb30BAHUIO SIIEPHON IHEPTHHU.
Hcnonb30BaHre paualiOHHbBIX TEXHOJIOTUI B MEUIIMHE.

TepMosinepHble  peakuu: TNPUMEPHI, BO3MOXKHOCTb  HCIIOJB30BAaHUS  YEJIOBEKOM,
MIPUPO/IHBIE TPOLIECCHI.

HeraTtuBHOe HCMONB30BaHUE SHEPTHM PAJMOAKTUBHBIX H3JIY4EHHUHl (SIepHOE OpyXKHe U
1.11.). [IpoGiieMsl siiepHOi 6€301MaCHOCTH.

1 2

3

4 XuMHnuyeckuii ypOBeHb OPraHHM3allMM MATEPHH: 0COOCHHOCTH CTPYKTYpPbI, pyHIaMeHTAJIbHbIE
3aKOHbI H OCHOBHbIE IIOHATHS.

J14 | 0,7 |

XuUMHs Kak pa3acii CCTCCTBO3HAHMS. HpCI[MCT XUMHH, B3aMMOCBA3b C JPYTHMHU
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HayKamMH. YCIEXW XUMHH B TEUCHHE IOCICTHUX JICCATHICTHH M XapaKTePUCTHKA €€
COBPEMEHHOT'O COCTOSHUSI.
OcHogHble 3aKOHbL U NOHAMUSL XUMUU

3aKOH COXpaHCHMS MaTepHH, 3aKOH IOCTOSIHCTBAa COCTaBa. BelecTBa MmepeMEHHOIO
cocraBa. DJIeMeHT. XUMUYECKUEe CUMBOIIBL. BanenTHocTh. Crenens okucienus. [Ipocteie u
ClIoKHBIEe BerecTBa. OrmnpejelieHue CTEIEeHW OKHCICHUS 1Mo GopMyliaM COCAMHCHHIA.
Cocrasiienue (GopMyI1 BEIIECTB.
Ilepuoouuecxuii 3akon u mabauya J[. M. Menoeneesa

JI4

Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX NPOYECCO8: IHEPLeMUKa XUMUYECKUX
npoyeccos u mepmoOUHaAMUKA.

OcHoBHbIE 3aJaud TEpPMOAMHAMMKHU. TepMmoauHamuueckas cucrema. I[lapameTpbl
cucteMbl. DYHKIIMM COCTOSIHMSI CHCTeMbI. TemioBoil 3PdekT peakuuu. DHTANbIHS.
CrangaprtHas 3HTaNbIMs 00pa3oBaHUs BelecTB. VI3MEHEHNE 3HTAIbINKU B XOJ€ MPOLIEcca.
3akon ['.M. Tecca wum cunencrBus u3 Hero. TepMOXMMHUYECKHME YpaBHEHUS U
TEPMOXUMHUUYECKHUE PACUETHI.
Hanpasnennocme xumuueckux npoyeccos

OHTpOIUsl CHUCTEMBl M €€ H3MEHeHHe B xoje peakuuu. CraHmapTHash SHTPOMMSL.

Oueprus ['u66ca.

CrangaptHoe u3MeHeHue 3Heprun ['mbbca B Xoae peakiuil oOpa3oBaHUS BEILECTB.
Hanpasnennocts mporeccoB. CaMo-TIPOU3BOJIbHBIE U HECAMOIPOU3BOJIBHBIE MPOIIECCHI.
OObpatumsble 1 HeoOpaTUMble peakuu. [Iporuo3upoBanye NpUHIMINAIBLHON BO3MOKHOCTU
MIPOTEKAHUS MPOIECCOB.

TI4-
715

Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX NPOYecco8: XUMUYEeCKas KUHemuxd,
Xumuueckoe pagHosecue.

Kuneruka. 'oMOreHHble U TeTEpOreHHbIe CUCTEMBL. [IOHSATHE CKOPOCTH XMMHUYECKOU

peakuuu. 3aBUCUMOCTb CKOPOCTH PEAKIUH OT pa3iHuHbIX (aKTOpOB (TeMIEpaTyphl,
KOHUEHTpPAMK  pPEarupyrolluX BEIIECTB, MPUCYTCTBUS  KaTajau3aTopa, MPUPOAIbLI
pearupyromux BemecTs).
Mexanu3m peakuuu. 3akoH JedcTByromux macc. Kunernueckoe ypaBHeHue. KoncranTa
CKOPOCTH pPEAKIUHU. 3aBUCHUMOCTh CKOPOCTH pEaKIuu OT TemiiepaTypsl. [IpaBuno Banrt-
lodpda. Duepruss axTuBanum peakiuu. Karamutuueckwe mporecchl. ['OMOTEHHBIH U
rereporeHHbIi katanus. Katanuszaropsl. MaruOutopsl. Poibs kataau3aTopoB B MPUPOIHBIX
Y TEXHOTEHHBIX JKOCHCTEMaX. be30macHOCTh KaTaTuTUYECKUX MPOLIECCOB.

3

Xumuueckoe pasnogecue
Oo6parumocts peakiuii. CocTossHUE XMMHUYECKOro paBHoBecus. KoHcTaHTa paBHOBecCHS.
Cmemienne xumuyeckoro paBHoBecus. Ilpunnun Jle I[atense. Bo3moxHOCTH
ONTHMH3ALMM  XUMHMYECKHX TPOLECCOB. 3HAYCHWE MpUHIMNA Uil T[PUPOIHBIX,
OMOXMMHUYECKHUX M TEXHOT€HHBIX SKOCUCTEM.

JIS

**

0,5

PeaKuMOHHCl}l C‘l’lOCO6HOCWlb eseuecmse. [enemuueckasn CB413b OCHOBHbIX Kjaccoe
HeopeanuyeckKux coeOuHeHull

CocraBneHrue ypaBHEHHMH XHWMHUUYECKHX PEAKUUA B MOJIEKYJISIPHOM M HOHHO-
MOJICKYJISIpHOM  Bujaax. OOmuMe CBOWCTBAa OCHOBHBIX KJACCOB  HEOPTaHUYECKHX
COCIUHCHMUI.

5 YesoBek: (peHOMEH yesioBeKka, Ouochepa, Hoochepa.

JIS

0,7

Denomen yenosexa

Cywnocmo uenoseueckoeo cosnanus. I1o3HaBaTenbHas IEATEIBHOCTh YEJIOBEKA U €€
00BEKTUBHBIE MPEANOCHUIKH. DYHKIUN HEPBHOIM CHUCTEMBI; ()YHKIIMH YEIOBEYECKOTO Io-
J0BHOro Mo3ra. IIpeanoceliku BOSHUKHOBEHUSI COBPEMEHHOI'O 4eJI0BEYECKOIO I'OJIOBHOTO
Mo3ra. OcOOEHHOCTH CTPOEHUS YEIOBEYECKOro IroJOBHOTO MO3Ta, €ro OTJIMYHME OT JKUBOT-
HOro. OcHOBHbIE (DYHKIIUHU JIESTEIbHOCTH HEPBHOUM cucTembl. CO3HaHME KaK pe3ysbTaT Je-
ATENBHOCTH HEPBHOU cHucTeMbl yenoBeka. CTpyKTypa co3HaHus (Tpu cdepbl CO3ZHAHUS CO-
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rinacHo A.I'. Criupkuny).

OcHoBHbIE NTO3HABATEIbHbIE CIIOCOOHOCTH YeNOBEKa: palllOHAJIbHAsA, CECHCUTUBHAA. MbII-
nenue. Meiciob. M3ydenne MpiieHus. OObEKTHBHBIC TMPEIIOCHUIKH MbIIUIeHHs. JlocTh-
KEeHHSI HeUpoPU3noIoruu. AcCUMMETpHS (PYHKIIMOHUPOBAHUS TOJIOBHOIO MO3ra 4ejoBeKa.
OcobenHoctr (DYHKIIMOHUPOBAHUS JICBOTO M MPABOTO MOJIyIIapUil TOJIOBHOTO Mo3ra. J[Ba
TUIAa MBIIUICHUS U UX OCOOCHHOCTH: JIOTUYECKOe, MHTyuTHBHOE. HopManbHOe pyHKIHO-
HUPOBAHUE TOJIOBHOTO MO3Ta, podecCoHambHas «1eGopMarius CO3HAHUS ¥ MBIILICHUS.

buocgepuwiii yposenv opeanuzayuu mamepuu ™

OcobeHHOCTH KMBOM M HEXMBOM Marepuu. IIperncraBiieHus O MPOUCXOXKICHUU >KU3HMU.
UYenosek kak (enomeH mpupojbl. JKuszHeoOecneueHue yenoBeka. YenmoBek u Ouocdepa.
®opmupoBanue Hoochepsl. [Ipobiaembl 3K0IOTHH.

* Tembl M3y4arOTCS TOJHOCTHIO CaMOCTOSITEIBHO, JTUOO JOIMOJHUTEIBHO K JICKIIMOHHOMY
Martepuainy (B CBSI3U C MAJIBIM KOJMYECTBOM ayJAUTOPHBIX 4acoB — 5% OT 00111ero oobema).

** . Matepuan nozpobHee paccMaTPUBAETCS B TEUEHHE TaOOPATOPHOTO NPAKTHKYMA

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[lpu peanuzanuu TpOrpaMMbl JAUCHUIUIMHBL «TeopeTnyeckne OCHOBBI IPOTPECCHBHBIX
TEXHOJIOTUI» UCTIONB3YIOTCS pa3InyHbIe 00pa30BaTeIbHBIC TEXHOJIOTHH.

AynUTOpHBIE 3aHATHUS TPOBOASTCA B pOpME JIEKIH, MPAKTUYECKUX U TAOOPATOPHBIX 3aHSATHIA.
JlJis KOHTpOJISI YCBOGHUSI CTYACHTaMHU pa3/ieJIOB JAaHHOTO Kypca BBIMOJHSIOTCS JOMAIHUE 33/JaHUs,
COCTABIISIFOTCS] KOHCIIEKT 110 TEOPETUIECKOMY MaTepHay.

CamocrosiTenbHasi paboTa CTYACHTOB TOJIpa3yMEBAET IMOJ; COOON PacCCMOTPEHHE JIEKITMOHHOTO U
NPAaKTUYECKOr0 MaTepHaja C HCHOJIb30BAaHUEM PEKOMEHJyeMOW JuTeparypbl (yueOHHUKOB U
METOAMYECKUX MOCOOUH MO Kypcy); TMOATOTOBKY K JIaOOPaTOPHOMY MNpPaKTUKyMY, BBIIOJHEHHE
pacyeTHBIX JOMAIIHUX 33JaHWH; HalMcaHue pedepara; MOATOTOBKY KOHCIIEKTOB MO CAMOCTOSITEIEHO
VI JIOTIOJTHUTEIHHO U3y4aeMOMY TEOPETHIECKOMY MaTepuary. BHuibl camocTosTenbHOM paboTh M HX
TPYAOEMKOCTh MOApOoOHEe OMKMCaHBbI B 1I. 5.3.

Jlis  TOBBIIEHUS YPOBHA 3HAHMH CTYAGHTOB MO Kypcy «TeopeTndyeckue OCHOBBI
MIPOTPECCUBHBIX TEXHOJIOTHI» B TEYEHHWE CEMECTPa OPTaHM3YIOTCS KOHCYJbTAIMH IIPEToIaBaTesei
(cornmacHo rpaduKy KOHCyabTauil kadeapsl Gpusnkn). Bo Bpemsi KOHCYIbTallMOHHBIX 3aHATHIL:

® TPOBOIUTCA OOBSICHEHHE HEMTOHATHBIX JUIS CTYJCHTOB Pa3esioB TEOPETHUECKOTO Kypca;

®  Pa3bBACHSIOTCS aJTOPUTMBI PEIICHUS 3a/1a4 WHANBHYyaTbHBIX JOMAIIHUAX 33JaHHIA;

® TPUHUMAIOTCS 33JI0JDKEHHOCTH 10 Pa3IMYHBIM BHIIaM paboT ! T.1I.

B TedyeHme cemecTpa BCe JKENAOININE CTYACHTHI 0OECHEUMBAIOTCS JJIEKTPOHHBIMHU BEPCHUSMHU

METOJIMYECKUX MMOCOOUH, MeIoIuXCs Ha Kadepe, o U3y4yaeMoMy Kypcy ISl paboThI oma.

5.1 Temwl npakmuueckux 3anamuii — 4 yac.
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3ausaTue

Yacer

TeMmbl IPaKTUYECKUX 3aHATUN

I1P1

Knaccuguxayuss memooos Hayunoco nozwanusi: OOUIME METOJbI, YaCTHBIC METOJBI,
OCOOCHHBIE METO/IBI.
OcobOeHHbIC YMITUPUICCKHE METOIbI (HAOIIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT).
OcoOeHHBIC TEOPETUYECKUE METOJBI: a0CTparupoBaHue, (opManu3aius; uaea-
JM3aIMs, THIYKIHS, THIIOTETUYCCKUIA METO/, ACTYKIIHS.

OcoOcHHBIC ~ YHHMBEpCAIbHBIC  METONBI:  AaHAJIOTHS, MOJCIHPOBAaHUE  (THIIBI
MOJICTTUPOBAHUS ), KIIACCU(DUKALINS, aHATH3, CHHTE3.

MeTobl OIICHHBaHUS MOTPEITHOCTEH HAYYHBIX MU3MEPEHUI, 0COOCHHOCTH IMpPO-
1ecca U3MEepEeHusl, THITHl H3MEPEHHUIA, 3aITUCh Pe3yIbTaTa U3MEPEHUSI.

Kpumepuu ucmunnocmu Hayunoeo 3HaHusl.

Omauyue HayuHO20 U NCEBOOHAYYHO20 3HANUAL.
[IceBnonayka. Buabl iceBnoHay4Horo 3Hanus. [Ipenochuiku «ycnexay pacrnpocrpa-
HEHUs TIceBJoHay4yHOro 3HaHUs. «[loTpebutenu» rmceBnoHaydHOro 3HaHms. Omac-
HOCTb TICEBJIOHAYYHOTO 3HAHMSI, CIIOCOOBI «3alTUTHI.

Omuka Hayku.

HpaBcTBennocTs 1 HayuHoe 3HaHHe. COOTHOIICHHE MEXKY KPUTEPUIMHU UCTUHHOCTH
HAy4yHOTO 3HAHUSI W HPABCTBEHHOCTHIO. IOpuanueckuid, HSTUYECKUN KOHTPOJb
Hay4HBIX HcclieqoBanni. EBrenunka. buostuka. OnacHOCTh MCEBIOHAYYHOTO 3HAHMS,
CIIOCOOBI «3aIUTHI.

P2

HNepapxuueckass CTpyKTypa MaTepHH: YpOBHHM Makpo-, MUKpo-, Meramupa u ux
ocobennoctu. Ctpyktypa Bceenennoit, tTeopun sBomtonuu Bceenennoit, ConHeuHoi
CHUCTEMBI, 3EMIJIH.
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3ausaTue

Yacer

TeMmbl IPaKTUYECKUX 3aHATUN

Cospemennvie npedcmasieHus 0 NPOUCXodicoeHuu u 26ooyuu Beenennoii. I'umoressl,
uccieoBanus U Teopun Xaboia (3akon Xab6mna), A. ®puamana, P. 'amosa. Teopus
Bonbmioro B3peiBa. PenmkroBoe u3inydenue. OcobeHHOCTH (HOPMUPOBAHHS MaTEPUU
nocie boabpmioro  B3pbeiBa.  IIpoGiemMbl, BO3HHUKAIOIIME IPUH  HCCIICIOBAHHUH
KOCMHYECKHX 00beKTOB. [ToHsTHS «MeTaraiakTukay, «KOCMHUECKUI TOPU3OHTY.

Ilpobaembl 06veduHeHUs PYHOAMEHMATLHBIX 83AUMOOEUCMBULL,

IPUYMHBL HEOOXOIUMOCTH HCCIIENOBaHUS OCOOEHHOCTEW B3aMMOJCHCTBUM, Teopus
sBomonMK  Bceenennoil. OnekTpociaboe B3aumoneiictBue. Teopusi Bemukoro
o0wveauHenus, Teopus «Bcero» (Teopus cynepcuMMETPUYHOTO B3aUMOICHCTBUSA).

I1P3

Hayunas kapmuna mupa: 5BOTIONMS MPEICTABICHUH, HAyYHAs TapajurMa, HayqHbIe
N HAYUYHO-TCXHUUYCCKUEC PCBOJIIOHHU.
3aKoHBI COXpaHeHHs] Kak (pyHAaMeHTaJbHbIe 3aKOHBI MPUPObL. [IpUHIIUIIEI CUMMET-
puu npocTpaHCTBAa U BPEMEHU

[IpencraBnenne o CBOMCTBAaX MPOCTPAHCTBA M BPEMEHUM B KJIACCUYCCKOH U
pCHﬂTHBHCTCKOﬁ mexanuke. Cucrema orcyera. OTHOCUTEIBHOCTD JABHUKCHUA.
[TpoGrieMbl KOPMYCKYISIPHO-BOJTHOBOW JIBOMCTBEHHOCTH MPHUPOABI CBETA, MHUKpOYa-
ctut (runoresa e bpoitns, npunnun HeonpeaenenHoctu ['eitzendepra).

11P4

Obwue 3aKoOHOMePHOCMU NPOMEKAHUA XUMUYECKUX NPOYECCO8

TepMoxuMHUuecKkre U TepMOJUHAMUYECKHE pacueTbl. TeruioBod 3(GGEKT peakiuH.
TepMmoannamuueckue (QpyHKUHMH COCTOSHMSI cHUCTeMbl. HampaBiieHHOCTH MHpPOIECCOB,
CaMOIIPOU3BOJIBHOCTh PEaKLIUii.

Kunernka. CKOpoCTh peaklMM: 3aBUCUMOCTb OT KOHIIEHTpPALlUU PEAareHTOB (3aKOH
JeHCTBYIOIMX Macc), TeMieparypsl (npaswio Bant [N'odda). Xumuueckoe paBHOBe-
cue, 00paTUMOCTh peakuuid, KoHcTanTa paBHoBecus. [Ipunuun Jle Illarense, BnusHue
JIaBJICHUs, KOHLIEHTPALUU BEIECTB, TEMIIEPATyphl HA CMEILIEHUE PABHOBECHS.
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5.2 Jlabopamopubstii npakmuxkym — 8 uac.

Jlns mpoBeaeHus J1aboOpaTOpHBIX pPadboOT oTBOAUTCS 4 1a00paTOPHBIX
3aHATUS TPOJOJDKUTEIBHOCTBIO MO 2 daca Kaxnaoe. Ha mepBom
7a00paTOPHOM 3aHATUM PACCMATPUBAIOTCS OOIIUME BOMPOCHI MPOBEACHUS
7a00paTOpHBIX PaboT, mpaBmwia OPOPMIICHUS OTYETOB MO JIAOOPATOPHBIM
paboTawm, BOIIPOCHI TEXHHWKW O€30MacHOCTH, pacyeT IOTPenTHOCTeH
U3MEPEHUN M BBHITIONHAETCSA ¢GpoHTabHas pabota Nel. Ha mocnemyromux
3aHATUSAX CTYJEHTHI BBINOJHSIOT €IlIe TpU JabopaTtopHblie padOTHl IO
UHJUBUyaTbHOMY Tpaduky (paboThl BBIOUpAIOTCS MPEMNOAaBaTENIEM U3
CIIUCKa BO3MOXKHBIX J1A0OpAaTOpPHBIX paboT) B  CHEIUATU3UPOBAHHBIX

naboparopusix kadeapsl GU3NKH.
Cnucok 803MOMCHBIX 1AO0PAMOPHBIX PADOM NO KYpCy

Home
HaumenoBanue pabor P

METO/U-

YEeCKOT0

nocoous
1 2
1 OnpeneneHne IIOTHOCTH TBEPBIX TEJ MPABUIBHON reOMETpUIECKOl POpMBI 1
2 OmnpenencHue MOMEHTa HHEPIUH MasTHHKa OOepOeka 3
3 OmnpeneneHrne MOMEHTA MHEPIIMM METOJIOM TPUDIIISIPHOTO TTOABECA 4
4 OnpezneneHue MOMEHTOB MHEPIIUM U MOMEHTA CUJI TPEHUS MPU BpalllEeHUU Teja 3)
5 Onpenenenne moayist FOHra npu pactsskeHUH IPOBOJIOKH 6
6 OnpeneneHne yCKOPEHUS CHIIBI TSDKECTH € TIOMOIIBI0 00OPOTHOTO MasiTHUKA 13
7 Onpenenenue ko3 uinenTa BHyTpeHHEro TpeHus xujakocteid merogom CTokca 15

8 JlaGopaTopHblii komIuiekc 1Mo 3aekTpudectBy JIKD-6P. M3mepeHue AM3IEKTpUUECKOM e
ITPOHUIIAEMOCTH.

9 OnpeneneHue yaeIbpHOTO 3apsia AJIEKTPOHA METOJJOM MarHUTHOH (pOKYCHPOBKHU 22
10 M3yueHune 31eKTpoNpOBOJHOCTA HUKENS B IIUPOKOM TEMIIEPATYpPHOM HHTEpBaJIe 32
11 M3ydeHue 37eKTpOonpoBOAHOCTH MOJIMO/ICHA B IIMPOKOM TEMIIEpaTYpHOM HHTEpBaJie 34
1 2
12 JIaGopatopuslit komiutekce no ontuke JIKO-1. T'eomerpuyeckast onTuka. 03
13 Jlabopatopnsrit komruieke o ontuke JIKO-1. Untepdepentius. 04
14 JlabopaTopHuslit komiuieke no ontuke JIKO-1. udpaxums. 05
15 W3yuenne 3akOHOB KHHETUKHU M YCIIOBUN YCTAaHOBJIEHHUSI XUMUYEC-KOI'O PABHOBECHUS X1
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16 I'eneTndeckast CBsI3b OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHUN X2
5.3 CAMOCTOSATEJIBHAA PABOTA
5.3.1 Buabl caMoCTOSITEJIbHOM PadoThl, TPY10€MKOCTh

Buabl camocTosiTe/iIbHOM padoThl; pa3aensl Kypca Yacsl

1

2

1 [IpopaboTKa TEKyIIEero TeOPETHIECKOro yueOHOro MaTepuara:

10 yac./nexit.;

2 TloaroToBka K JtabopatopHbiM pabotam: JIP1-JIP4.

Suac./pa-60oTy

3 Buinonuenue 08yx pacuemuvix OOMAUHUX 3A0AHULL.

- J31. OCHOBHBIC 3aKOHOMEPHOCTH XHMHYECKHX IPOIECCOB: (yHIaMEHTAIbHbBIC 15 gac.
TEPMOJIMHAMUYECKHE 3aKOHBI, TPUHIUIIBI, TeopuH. / Paznen 4.
- JI32. ocHOBHBIE 3aKOHOMEPHOCTHM XMMHYECKUX IPOLIECCOB: KMHETHKA, CKOPOCTh
peakiuu, XuMu4ueckoe paBHoBecue. / Pazmen 4.

15 yac.
4 CocraBneHue MOAPOOHBIX KOHCIEKTOB IO JIOMOJHUTEIBHO W CaMOCTOSTEIIBHO
M3y4aeMbIM TE€MaM M pa3jeliaM Kypca:
- Kl. Crpykrypa u ypoBHM opranusauuu wmatepun. Meramup. Kocmoiorus.
DBOJIIONMS TIPEACTABICHUH 0 BOSHUKHOBEeHUU Beenennoii. Teopus bonbmioro B3peiBa. 25 yac

)

Conneuynas cucreMa. MUKpOMHp: CTPYKTypa, OCOOEHHOCTH (hyHJIaMEHTaJIbHbIX
B3aumoeicTs/Pazaen 2.
-K2. Onrtuka: dyHmaMeHTanbHbIC 3aKOHBI, OIITHYECKUE SBIICHHS,

25 yac.

1
2

MPaKTHYECKOE HCIMOJIb30BAHHE 3aKOHOB ONTHKH B COBPEMEHHBIX TEXHOJOTHSX. /
Paznen 3.
- K3. OcHOBBI paiMaliMOHHBIX TeXHOJIOTHH. / Pazmen 3. 25 yac.,
-K4. Yenosek u 6uocdepa. Yuenue o Hoocdepe. [IpodbieMbr coBpeMeHHOM IKOIOTHH. / 25 yac.
Paznen 5.
5 Hamucanwne pedepara nmo teme «CuHepreTuka Kak Hayka o camoopranuzanuu. Oco- 49 yac

OCHHOCTH 9BOJJIIOLITMOHHBIX ITPOLICCCOB. CI/IHepFeTI/IKa n MeHeI[)KMCHT»/ Pazgen 1, 3.

Cmyoenmol ungpopmupyromes npenooasamenem 0 UOAX CAMOCMOSAMENbHOU pabombl 8 Haydle
YuebH020 cemecmpa, CMyOeHmAam 6bl0aemcs UHGOpMayus ¢ YKazaHuem 8udos padom, CpoKo8 ux

6blNOJIHERHUA, Kpumepuimu OYeHUBAHUAL.

5.3.2 IIpoMe:KyTOUYHBIIi KOHTPO.JIb BHINOJIHEHUSI CAMOCTOSITEIbHOM PadoThI

5.3.2.1 Beinoanenue oomauwinux 3a0anuii

I[J'IH 3aKpCIUICHUA U yrﬂy6J'ICHI/I${ 3HaHU CTYACHTHI BBIITOJHAIOT B TECUCHUEC CCMECTpa 2 PaCUYCTHBIX

AOMAITHUX 3aJaHus 110 CICAYIOIIUM TCMAM:
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+# OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX MPOLIECCOB: (PyHIaMEHTAIbHbIE TEPMOIMHAMUYECKHE
3aKOHBI, IPUHIUIBL, TeopuH ([31);
+ OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX IPOLIECCOB: KHHETHKA, CKOPOCTh peaKlUu, XUMUYe-
ckoe paBHoBecue ([132)
OpHEeHTHPOBOYHBIE CPOKH BBIMOJIHEHUS BapUAHTOB JOMALIHUX 3aJaHUM MPUBEICHBI B KaJICHIAPHOM

IUTaHEe Kypca, 3aJaHus BBLIAIOTCS HE MEHee, 4eM 3a 5-6 Henlenb /10 CpOKa CIayd M BBIIOJHSIOTCS B
TedeHne cemectpa (m. 4.2), 4To CBSA3aHO C OpPTraHM3alMel y4eOHOro Imporecca CTYISHTOB 3a0YHOU

dhopmbl 00yUEHUS.
5.3.2.3/lononnumensvnoe uzyuenue mexkyuieco mamepuana, Hanucanue pegpepama

3aouHas ¢opMa OOyYeHHMS IOAPa3yMEBAcT CaMOCTOSATEIIbHOE JIMOO  JOMOJHUTEIBHOE
pPacCMOTPEHHE TEOPETHYSCKOr0 MaTepuaja I0 HEKOTOpPBIM pasjenaMm Kypca. s oOecrniedeHus
KOHTPOJISI y4eOHOro Ipoliecca CTYJACHTaM MPEIOKEHO HamucaHue pedepara W COCTaBICHUE
MMHCbMEHHBIX KOHCIIEKTOB 110 M3y4aeMbIM ITPOOIEeMaM.

JIJist MydImero yCBOEHHsS MaTepuaia CTYIEHThI TOTOBST pedepar mo teme: «CHHEpPreThka Kak
Hayka 0 camoopranu3anuid. OcoOEHHOCTH IBOIOIMOHHBIX MporeccoB. CHHEPreTHKa U MEHEIKMEHT)
(paznmensr 1, 3).

TpeboBanust k coepkanuio U oopmiieHUIO pedepara BBIIAIOTCS CTYJCHTaM B Hauayie yu4eOHbIX

3aHaTUi 1o Kypey. Pedepar odhopmisiercs na naucrax gopmara A4 (cornacuo tpedosanusm ['OCT u
CTO). Pedepar Briatoyaer:

+# TUTYJIbHBIN JIUCT;

COJIEpXKaAHUE;

OCHOBHYIO YacCTh;

CIIMCOK HCIIOJIb3YEMOM JINTEpATypHI.

4 4 4

[Ipn moaroroBke pedepaTa MOKHO HCIONB30BaTh Kak Y4eOHYIO JMTEpaTypy, TaKk U MaTepHabl
riobansHOM cetu Internet. Pecypcbl MUpOBOI ceTH MO3BOJISIIOT CTYJAEHTAM Pa3BUTh HABBIKU MOMCKA
He00X0AMMON HH(POPMALINH, a TAK)XKE MOJIYYUTh COBPEMEHHOE NPECTaBICHHE O Mpodiieme.

Ecnu tema pedepara packpbiTa He MOJHOCTBIO, 00 odopmieHrne paboThl HE COOTBETCTBYET
CTO, pabora Bo3Bpalaercs Ha 10pabOTKYy.

B cBsi3u ¢ orpaHMYEHHBIM YMCIIOM JIEKIIMOHHBIX M MPAKTUYECKUX ayAUTOPHBIX 3aHATH (5 %
OT O0ILero KOJMYECTBa YacoB, BHIJIEIIEMBIX Ha OCBOGHHE Kypca) HEKOTOpBIE pa3/iesibl U TeMbl Kypca
CTYICHTBl PAcCMAaTPUBAIOT CAMOCMOAMENbHO, IUOO U3YHaAOm Mamepuanl OONOJIHUMENbHO K
JeKYuonHomy oonee noopoono (cM. 1. 5.3.1). DopMOH OTYETHOCTH 110 JAHHOMY BHIY
CaMOCTOSITENIbHOM pabOThI SBISETCS COCTABICHHUE CTY/IEHTAMU TUCBMEHHOTO KOHCNEeKMa (PYKONucHbsli
eapuaxm) C TPUBEJECHUEM H3ydyaeMoro marepuaya. KOHCHEKTBI COCTABISAIOTCS C HCIOJb30BaHUEM
peKoMeH1yeMOl yueOHO! JINTepaTyphl:
1) «CtpykTypa 1 ypoBHH opranuzanuu Mmarepuu. Meramup. KocMmomnorus. DBoro1us mpeacTaBICHUNA
0 Bo3HUKHOBeHUM Bcenennoit. Teopus bonbmoro B3peiBa. ConHeuHass cuctemMa. MuUKpoMHp:
CTPYKTYpa, OCOOCHHOCTH (hyHJJaMEHTaIbHBIX B3aumojeictuit» (Pasznen 2);

2) «Onruka: (I)YHJI&MCHT&HLHLIC 3aKOHBI, OIITHYCCKUC ABJICHHA, IMMPAKTUYCCKOC HUCIIOJIB30BAHUC
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3aKOHOB ONTHKH B COBPEMEHHBIX TexHoorusx» (Pazmen 3);
3) OcHOBBI pagraliiOHHBIX TexHojorui (Pa3men 3);

4) «Yenopek u buocdepa. Yuenue o Hoochepe. [Ipobdiemsl coBpemenHoii sxonorun» (Pazaen 5).

6 ®OHJ OIEHOYHBIX CPEJACTB

JI1st TPOMEXKYTOYHOM OILICHKH YCIIEBAEMOCTH CTYJIEHTOB MCIOJB3YIOTCS: KOMIUICKThI BApHAHTOB
nomamHux 3amanuii JI31-/132, tpebGoBanus k conepxkanuto pedepara u koHcrnekroB K1-K4 mo
paszzienam U TeMam, MPUBEIACHHBIM B 11.5.3.

BapuanTtsl 3aganuii npeacrasieHbl B Y MK quciumnivfsb!.

B kadecTBe mprMepoB HIKE MTPUBEICHBI HEKOTOPBIC BAPUAHTHI 33JIaHUM.

Bapuanmolr domawnux pacuemmuvix 3a0anuii:
1) 131 Jomawnee 3a0anue no meme «OCHo6Hble 3AKOHOMEPHOCMU XUMUYECKUX HPOUECCOB:
dynoamenmanvHnvle mepmoounHamuyecKue 3aKOHbl, NPUHYUNBL, MEOPUL)

Omnpenenure A yKa3aHHOM peakuuu

CeHé (x)t 15/2 O2 r)=6CO2 ) + 3H20 )
CIICIYIOIIHE TEPMOANHAMUYICCKUE XapaKTEPUCTHKH:

1) M3MeHeHHe YHTPOIHMH NIPH CTAHAAPTHBIX YCIOBUAX, HCTIONB3ys 3HadeHus AS s,

2) TerIoBoit 3(MEKT peaklnn, UCIIOIb3Ys 3HAUYCHNS CTAHAAPTHOH SHTAIbIIK oOpasoBanus (AH%gg),

3) n3MeHeHue >Heprun I m66ca NpU CTAHIAPTHBIX YCIOBHAX MO CIPAaBOYHEIM 3HadeHHAM AG 2gs.

II. YcranoBure, BO3MOXKHO, JIM CAMOIPOU3BOJIbHOE MPOTEKAHUE PEAKIIUU

1) mpu crangapTHO# Temneparype (25°C),

2) npu 6onee Hu3Koit Temmepatype (5°C),

3) npu 6oIee BhICOKO# Temmepatype (200°C).

1. Ykaxkute THII peakiuu (peakius dK30- WIH SHIOTEPMHUIECKas)

IV. Mornu 0Ob1 Bel penickasats 0e3 MpoBeIeHUsI paCYE€TOB, YBEITUUUTCS UM YMEHBIIUTCSA SHTPOIUS

CUCTEMBI?
2) 132. /lomawnee 3a0anue no meme OCHOGHblE 3AKOHOMEPHOCHU XUMUYECKUX RPOUECCO8:
KUHemuKa, CKoOpocms peakyuu, Xumuiueckoe pagrnogecue

1. Yemy paBeH TemmnepaTypHbIii KOOPGUIUEHT peakuu CKOPOCTH PEaKuu, €CIU MPU YBETUUYEHUN
temmneparyps! Ha 30°C ckopocTh peakiun yBennunThes B 15,6 pas?
2. Kakum 00pa3oM CKOpPOCTh peakIMK 3aBUCUT OT TeMIlepaTypbl? YKka3zaTh (OpMYJIUPOBKY U
MaTeMaTHuYecKylo 3anuch npasuia Baut-I'odda. Uto Takoe TemnepatypHblii KOdpbumueHT?
3. Kak cnenyeT U3MEHHUTh TeMIIepaTypy, 4ToOObl CMECTUTH PABHOBECUE PEAKIIMU B CTOPOHY 00paTHOM
peakuumn
CS2(ra3+302 () 2S02 (r)+CO2 (1), AH<0?
Kakas 310 peakuus: sH70- min sk30Tepmuueckas? [Ipu o0bscHeHnH UCTIONb30BaTh MpuHIUT Jle
[Tarenbe.
3anumuTe BeIpaXKeHUE JJ11 KOHCTAaHTHl PABHOBECHSI OOPAaTUMOM peakIvu.
4. B xakoM HanpaBJICHUH CMECTUTCSI PABHOBECUE PEAKLIUU
AHCl )+ Ozr) & 2H20¢ )+ 2Cl2 1),

€CJIM YBEJIMYUTh AAaBJICHHUE?
[Tpu 0O6bsicHeHnn ucnonb3oBaTh NpuHIUn Jle [larennbe.
5. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh MPAMON PEAKIIUH, €CJIM KOHIIEHTPAILMIO a30Ta YBEIUYUTh B 16
pa3, a KOHLIEHTPALMIO BOJOPO/1a YMEHBIIUTH B 2 pa3a?

N2 @)+ 3H2 )™ 2 NH3 ()

CocTaBUTh BBIpaKEHUE JJIs1 3aKOHA JEUCTBYIOIINX Macc (s MPSIMOM 1 0OpaTHOU peaxiuii).
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1) Pexomenmanmu K coaepxannto KoHcmekTta K1 1o caMocTosTENbHO H3ydacMOMY MaTepHaty
paznena 2:

«Cmpykmypa u yposnu opzanusayuu mamepuu. Mezamup. Kocmonozua. 3Ieonouus

npeocmaeneHuil o 603HukHoeeHuu Bcenennou. Teopus bonvwozo e3pwviea. Conneunasn

cucmema. Muxkpomup: cmpykmypa, ocooeHnocmu )yHOAMEHMATbHBIX 83AUMOOCUCH UL
Cooeporcanue pabomol

1. OcobeHHOCTH MOBEICHNS 00HEKTOB MUKPOMHUPA.

1.1 CrpykTypa MuUKpOMUpa (ATOMBI, MOJIEKYJIBI U T.I1.); ABOWCTBEHHOCTb IIPUPOABI YaCTHULL.

1.2 DnemenTapusbie yacTubl. Knaccudukanus 3neMeHTapHbIX YaCTHII.
JlaTh KpaTKylo XapakTePUCTUKY CIECAYIOIIUM TPYIIaM YacTHIl: ()OTOHBI, JCTITOHBI, aJ[pOHBI,
ME30HbI, OapUOHbI. YKa3aTh NPUMEPHl YACTHUL], UX OOIENPUHATHIE 0003HAUCHMSI, HEKOTOPbIE
0COOEHHOCTH, TUTIBI ()YHJAMEHTAIBHBIX B3aUMOJICHCTBUHN, B KOTOPBIX TPYIIIBI YACTUI] MOTYT
IPUHUMATh ydacTHe (CHIIbHOE, ci1aboe, 3JEeKTPOMarHUTHOE, rpaBUTaloHHoe). [Iponecch
AQHHUTHJIS LTI,

2. OcoOenHocTy noBeeHUs 00beKTOB Meramupa.

2.1 Ctpykrypa Meramupa (Bcenennas, ['anmaktuka u T.4.); COBpEMEHHbIE NPEACTABICHUS O
CTpYKType BceeneHHol.

2.2 CoBpeMeHHBIE TPEICTABICHUS O MPOUCXOXKIeHMH BcenmeHHoi — koHuenmwst boibmoro
B3peisa.

2.3 ConHeyHas cucTeMa:

a) npeactasinenus ¢unocodos JpesHeil ['peruu o «mecte» U poiau 3emMiid B MUPO3JIaHUU
(reonieHTpHU3M);
0) npeacranenuss H. Konepuuka u I'. ['anunes o cTpykType cucTeMBbl (TEIUOIECHTPU3M,
MOJIMIICHTPU3M);
B) COBPEMEHHBIC MpeACTaBICHUS O CTpyKType CONHEYHOM CHUCTEeMBbI (YUCIO TUIAHET, UX
B3aMMHOE PACIOJIOKEHUE, COCTaB IUIAHET), O €€ MIPOUCXOXKICHHH;
') XapaKTepUCTHKa KaKOW-TuOO0 MiIaHeThl (KpaTKasi UCTOPUSL OTKPBITUS JIUOO0 TOJl OTKPBITHS;
XUMHUYECKHUM COCTaB; HATMYKME CITYTHUKOB; HHIUBUyaTbHbIE OCOOCHHOCTH)

4) PexoMeHa1uu K cojiepkaHuio KoHcnmekTa K2 mo caMocTosTenbHO H3ydaeMoOMy MaTepHaly pasjie-

na 3:

«OnTuka: pyHaaMeHTaTbHbIE 3AKOHbI, ONITHYECKHE SIBJICHHS, IPAKTHYECKOe UCI0JIb30BaHNe
3aKOHOB ONITHKH B COBPEMEHHBIX TEXHOJIOTHAX»
Cooeparcanue pabomuol
B pabore HE0OX0UMO OTPA3UTh CIEAYIOLINE BOIPOCH], B pabOTE MPUBOIATCS PUCYHKH C
M300paK€HUEM ONTHYECKHUX CXEM, X0/1a JIy4el cBeTa.
1 KopnyckynsipHO-BOJIHOBAs! IBOMCTBEHHOCTD ITPUPO/IBI CBETA.
2 3akoHBI TI€OMETPUYECKOW ONTHUKH: 3aKOH OTPAKEHMsI CBETAa, 3aKOH IPEeIOMJIEHMsS], MOKa3aTelb
IIPEIOMIIEHUS, TIOJTHOE€ BHYTPEHHEE OTPAKEHUE.
3 Hcnonv3osanue 3aKkOHO8 2e0MemMpUIecKoti OnmuKu
3.1 3epkana. [ToctpoeHne n300paxeHus B IIIOCKOM 3epKale.
3.2 JIvH3BI: TUIIBI JIUH3, NOCTPOEHHE M300pakeHHs B JIMH3aX, HA3HAYeHHE M NPUMEHEHHUE JIMH3 U
JIMH30BBIX CUCTEM.
3.3 Oco0eHHOCTH TEXHOJIOTUH HEKOTOPHIX ONTHYECKUX NpHUOOpOB: JIyNa, MHUKPOCKOIN, TEJIECKOII,
doroanmnapar (Ha3HaYeHUE NMPUOOpa, ONTHYECKAst CXeMa — X0/ JTy4yel cBeTa).
3.4 CBeTOBOAKI, ONITOBOJIOKOHHEIC BHABI CBSI3H.
4 Hexomopbie 801HOGble onmudecKue sA61eHuUs
4.1 UnTtepdepeHIus cBeTa: OnpeeieHue, yCIOBUsS HAOMI0eHUS HHTEPPEPEHIIMOHHON KapTHUHBI, BU]T
UHTEepPEPEeHIIMOHHON KapTUHBI, cxema 1o Metoay FOHra, ycioBust MakciMyMa U MUHUMYMa.
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4.2 Judpakmus cBeTa: OIpeACIICHHE, IMPUMEPHl SIBICHUS W BHA JTU(PAKIIMOHHOW KapTHHBI,
mudpakuuonHas pemerka. [IpoGiembl paspematomnieid crocoOHocTH mnpubopos. Judpaxmus Ha
KpUCTaJlJIaX, U3y4eHHE CTPYKTYPhI BEIIECTBA.

4.3 T'onorpadus. OcOOEHHOCTH MOTYYESHHUS TOIOTPAPUUECKOTO H300paKEHHSL.

5 Keanmoevie ceovicmea ceema

5.1 ®oToHBI.

5.2 JlaBnenue cBeTa.

5.3 Jlazepsl: TUIBI JIA3€POB, UX HA3HAYCHHUE, METO/IbI MTOTYYSHHUS KOT€PEHTHOTO U3ITY4YCHHUSI.

5) Pexomengaiuu k cojepkanuio KoHcnekTa K3 mo caMocTosITeIbHO U3ydaeMOMy MaTepHaly pasjie-
Ja 3:«OCHOBBI PAIUALUOHHBIX TEXHOJIOTHII»

Cooeporcanue pabomol
1 SAnpo: cTpoenue, siepHbIE CUITBI, 0003HAYCHUS BUIA A9,
2 DHeprus CBsi3U. Y CTOWYUBOCTb SEP.
3 Buowi paduoaxmuenozo pacnada
3.1 a-uznyuenue.
3.2 B-u3nydeHue.
3.3 y-u3nydeHue.
3.4 3akoH paauoaKTHUBHOIO pacnajga. AKTUBHOCTG. [leproa monypacnaaa paauoHyKJIUIO0B.
4 Buonozuueckoe oeticmsue paouoaKmueHblX U3JLY4eHUll
4.1 YpoBeHb ONMACHOCTH PA3IUYHBIX HU3IIyUYEHUH, HETAaTUBHOE BIUSHUE HA YEIOBEYECKUN OPTraHU3M.
03Bl n3nyyeHus.
4.2 CriocoObl perucTpalyy 1 3alUThl OT PA3IMYHBIX BUI0B U3TyYCHHUS.
5 CoBpeMeHHBIC PaIUAIMOHHBIC TEXHOJIOTHH
5.1 ATOMHBIE 3JIEKTPOCTAHIIMH: YCTPOWCTBO M MPHUHIUI PabOTHI sepHOro peakropa. OTHOIICHHE
COBPEMEHHOTO MHUPOBOT'0 OOIIECTBA K UCIIOJIH30BAHUIO SACPHON YHEPTHUH.
5.2 Vicnionib30BaHue paJiMalliOHHBIX TEXHOJIOTHH B MEAUITUHE.
6 TepMosiiepHbIC pPEAKIUU: MPUMEPHI, BO3MOXXHOCTH HCIIOJIB30BAHMS YEIIOBEKOM, IPHPOTHBIC
MIPOLIECCHI.
7 HeraTwBHOE WCIIOJIE30BAHWE DSHEPTUU PATUOAKTUBHBIX HW3ITyYCHUH (SIEpHOE OpyKHME W T.IL.).
[TpoGnemsl simepHON OE30TTaCHOCTH.
6) Pexomenanuu Kk cofiepkanuio KoHcnekTa K4 mo caMocTosITebHO U3ydaeMOMy MaTepHaly pasjie-
ma 5:

«Yenosek u 6mochepa. Yuenue o Hoochepe. [IpobiiemMbl COBpEMEHHOM IKOIOTHI
Cooeporcanue pabomoi
1.0co0eHHOCTH OMOIOTUYECKOTO0 YPOBHSI OpraHU3aIlMd MaTEpHH: OTJIWYHUS KUBOTO OT HEXHUBOTO,
YPOBHH OpTaHU3AIllNU KU3HU Ha 3emiie.
2.I'umoTe3sl MPOUCXOXKICHHS KU3HHU Ha 3eMIIe.
3.OBounonus KU3HU. | €eHeTHKa U 3BOJTIOLIMOHHOE YUEHHE.
4 IlonsiTue u cTpykTypa 6uochepbl. MHOrooOpasue >KUBBIX OPraHU3MOB KaK OCHOBAa OpPraHMU3aIluu U
ycTounBOCTH Onochepsl.
5. Yenosek u 6uochepa. CoBpeMeHHBIE YKOJIOTHIECKUE TTPOOTIEMBI.

6.Yuenne B.M.Bepuaackoro o Hoocdepe. HoochepHslii rymaHu3M.

7.eHOMEH YeNoBeKa: MPOUCXOXKACHNE, pa3BUTHE, (DU3HOJIOTHS, MBICIUTEIbHAS AEITEIbHOCTD Yello-
BEKa, CO3HAHHE U TI0JICO3HAHUE, YHEPIUs, pabOTOCIOCOOHOCTh, SMOIIMU M TBOPYECTBO, pobdiIemMa 3/10-
pOBBAL.

7) Pexomennauu k cogepxkanuio pedepara no teme: «CHHEpPreTuka Kak Hayka 0 caMOOpraHU3aluu.
Oco6eHHOCTH 3BOTIOIMOHHBIX IporieccoB. CHHEPreTHKa U MEHEHKMEHT
Pa3zoenvt pechepama: mumynvHwiil 1ucm (nepaulil 1UCM), cooepicanue (Credyiouwull Iucm, nepedetsb
80NPOCO8 C YKA3aHUeM CIMPAHUY OCHOBHOU YACMU), OCHOBHAS 4ACMb, Jumepamypa (nocieoHuil 1ucm,).
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[lepeueHb 00s3aTEIBHBIX BOIPOCOB
1 3akoHBl KJIACCHUYECKOW TEpPMOJMHAMUKHU: |- Hadamo TepMOAMHAMHUKHA IS Pa3IUYHBIX
u3onpoueccos, Il-e Hawamo TepMoAMHAMUKH (pa3nuyHble (OPMYITHPOBKU, TMOHSTHE <JIBUrATEIb
BHYTpEHHEro cropanusi»); Ill-e nHauamo tepmoaumHamMuku. THIBI TEPMOJMHAMHYECKUX CHCTEM.
[lonsTrie HSHTpONMMHU KaKk TepMOJMHAMUYECKOW (QyHKIMH cucTeMbl. (CaMONnpoOu3BOJIBHOCTH U
HECAMONPOU3BOJIBHOCTh MPOLIECCOB B KJIaCCHYECKOU Hayke. [IoHdaTHE «TeroBas cMepTh BeeeHHOM.
2 CuHepreTuka Kak Hayka (LeiIM M 3a7add, HOpeaMeT H3y4YeHUs; MPUYMUHBI TOSBICHUS; HUCTOpUS
Pa3BUTHS U T.I1.).
3 [IpoGnema caMoOpranu3aly CUCTEMBI, TPEOOBAHHS K CAMOOPTaHU3YIOIIUMCS CUCTEMAaM.
4 Tlpumepsl caMOOpraHU3alMU CHCTEM IPUMEHUTEIBHO K TMPUPOJIHBIM MpoleccaM (XUMHUYECKUE
CUCTEMBbI, (PU3NYECKUE CHUCTEMbl, KOCMUUYECKHE CHCTEMbI, OMOJIOIrMYECKUE CHUCTEMbI, OOIIECTBEHHO-
COLIMAJIbHBIE CUCTEMBI U T.]1.).
5 CuHepreTuka ¥ MEHEDKMEHT (MO0 SKOHOMHUKA).

7 OLIEHOYHBIE CPEJCTBA JUISI ATTECTALIMA IO HUTOrAM OCBOEHHUS
JUCLUILINHDBI

HTOroBelii KOHTPOJIb MO0 OKOHYAHHH CEMECTpa IIPOBOAUTCS B opMe dk3ameHa. [ KOHTPOJIs
3HAHUH CTYJCHTOB MOXKET HCIIOJIB30BAaThCI PEHUTHHIOBas CHCTEMa COIVIACHO pa3padaThIBacMOM
nporpaMMe OIICHKHM 3HaHW. MaKCUMallbHOE KOJIHMYECTBO OauIOB, IOJIy4aeMoe CTYACHTOB NpHU
OCBOCHUH JHUCITUILIMHBI B TeueHne cemectpa — 100. MakcuMmanbHOE KOJTUYECTBO 0asIIoB:

- HaKaIIMBaeMbIX B TeUeHHE cemecTpa — 60;

- ToJy4aeMbIx Ha dKk3ameHe — 40.

Kpumepuu ons nonyuenus oonycka k skzameny (naxonnenue munumym 40 6annos 6 meuenue
cemecmpay):.
e [ocelieHrue He MeHee 85% JIEKIIMOHHBIX M MPAaKTHYEeCKUX 3aHATHH C MpEeAOCTaBICHUEM KOH-

CIIEKTa MaTepuaa JISKIUHI 110 TeMaM MPOIYIIEHHBIX 3aHITHH;

® CBOCBPEMEHHOE BBIMOJHEHUE JabopaTopHbix padot JIP1-JIP4 ¢ coOmroneHueM TexHUKH Oe3-
OIMACHOCTH U COCTaBJIEHUE OTUYETOB O MPOENIaHHBIX PadoTax;
¢ [PaBWIHHOE BBHIMOJIHCHHUE PACUETHBIX JOMaIIHuX 3aaannid [131-/132;
® CaMOCTOSITEIbHOE M3yYeHUE TEOPETUUYECKOro MaTepuaia U CBOEBPEMEHHOE IPENOCTaBlICHUE
pedepara u koncrekTo K1-K4.
WToroBelii KOHTPOJIb 3HAHUN HA SK3aMEHE MPOBOAMUTCA B YCTHOM (hopMe Mo IK3aMEHALMOHHBIM
OuseraM, BKIIOYAIOIIUM 2 TEOPETUUYECKUX BOIpoca U 1 mpakTuyeckyo 3aaauy.

Onenka «oTau4H0» (40 OayIoB MOJMy4EHO Ha 3K3aMEHE) BBICTABIISETCS B CIy4ae BHIIOJHEHUS
BCEX 3aJlaHui Owmiieta cTyneHTaMm, CBOOOJHO OPHUEHTHPYIOIIUMCS B MpolieMax Kypca, YBEpEeHHO
JEMOHCTPUPYIOIIMM 3HAaHUS OCHOBHBIX NOHATUH, MX B3aMMOCBSI3M MEXIy COO0H M CIIOCOOHBIM
IIPUMEHHUTH TEOPETUUECKHE 3HAHNSA K PEIICHUIO TPAKTUYECKUX 3aa4.

Orernka «xopomo» (30 0amIoB MOJyYeHO Ha SK3aMeHE) BBICTABISCTCS B Ciydae oTBera Ha 1
TEOPETUYECKHI BOIIPOC U pelieHnu | 3a1a4un TuO0 BBINOJIHEHHS BCeX 3aJaHUi OuiieTa ¢ HEKOTOPBIMHU
3aMEUYaHUsIMH U HeJIoYeTaMH CTyJeHTaMm, pa3OuparolmuMmcs B MpobiieMax Kypca M CHOCOOHBIM
IIPUMEHNUTH TEOPETUUECKHUE 3HAHUN K PEIICHUIO TPAKTUYECKUX 3a]a4.

OrmeHka «ynoBJjieTBOpuTeabHO» (20 0anoB Ha 3K3aMeEHE) BBICTABISETCS B Cydae OTBETa
TOJBKO Ha J[Ba TEOPETHMUYECKUX BOMpoca Ouiiera CTYJEHTaM, CIIOCOOHBIM OPHEHTHPOBATHCA B
OCHOBHBIX paszfiefiax Kypca, sl KOTOPBIX 3aTPYAHHUTEIBHO NPUMEHUTh TEOPETUYECKUE 3HAHUSA K
PELIEHUIO0 NPAKTUYECKHUX 337a4 U CJIO0XKHO IPOAEMOHCTPUPOBATh B3aMMOCBS3U MEXAY Pa3IMYHBIMU
MOHATUSIMH Kypca.

Ecnu cryneHT cnpaBisieTcss TONBKO C OJHUM TEeOpeTHYecKUM BompocoMm Omiera (10 Gaios
MOJIyYEHO Ha DK3aMeHEe) M He MOJKET IOKa3aTh 3HaHWE OCHOBHBIX MOHATUH, MPOAEMOHCTPUPOBATH
NpUOOpETeHHbIE HABBIKM, OH IIOJIyYaeT OLIEHKY «HeYJAOBJIETBOPUTEJBLHO» U HAaNpaBisieTcs Ha
MepPEedIK3aMEHOBKY 1OCJIe OKOHYAHUS CECCUU (BpeMs epeciay Ha3HA4YaeTCs JOMOIHUTENBHO).
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O6miee KOIMUECTBO OAIITIOB 32 CEMECTP BBICTABJISETCS COTIIACHO €BPOIIEHCKOM CUCTEME:

OueHka 110 5 OaIbHOMI 3auer CyMmmMma GamioB OreHka T'pajats
HIKaje 10 JIUCIIMILINHE (ECTS)
5 (OTIMYHO) 90-100 A OTan4HO
85-89 B Ouenp xopouo
4 (xoporio 75-84 C Xoporo
(P : 3aureno 70-74 D YILEBJIGTBOPI/ITGJIBHO
3 (Y1OBIETBOPUTEIHHO) 65-69
60-64 E ITocpencTBeHHO
2 He 3aureno Huxe 60 F HeynosnersopuresnbHoO
(HEYTOBJIIETBOPUTEIHLHO)

7.2 Cnucox 2K3aMeHaAyUOHHbIX ONPOCO8 NO MEeOPemU4ecKoll Yacmu Kypcd, UCHOIb3YeMblX OJisl UMo-
208020 KOHMPOJIsL 3HAHUU
1 Hayka kak 4yacTtb KyJbTypbl. OCO0€HHOCTH HAYYHOTI'O IO3HAHUS
1.1  Kynerypa, €e menu u 3aa4d, JOCTIKCHUS KYJIbTypbl. MaTepuanbHasi, yXOBHAsI, COIMATbHAS
KynbTypa. Hayka kak yactb KynbTypbl. Llenn u 3agaun Hayku. Mcropuyeckue NpeArnochbUiK BO3HUK-
HOBEHHS HAYYHOTO No3HaHMs. CIIUCHTH3M M aHTUCITUCHTH3M.
1.2  JIBa cmocoba mo3HaHMS: €CTECTBEHHOHAYYHOE M T'yMaHUTapHOe 3HaHue. Pasnuuue meneit u
CIOoCcO00B TMO3HAHUS, IPEIMET U3YUYCHHSI, 0COOCHHOCTH. McTOprYeckoe H3MEHEHHE OTHOIIICHUS Yeio-
BeyecTBa K crocobam no3Hanus ([peBHss Hayka, snoxa Bospoxnenus, HoBoe u Hogeliliee BpemeHa,
coBpeMeHHas smoxa). CoBpeMeHHOE MPEICTABIICHUE O TIOHSITUU «3HAHUEY.
1.3  Hayka kak cucrema 3HaHuil. CTpyKTypa HayKd ¢ TOYKU 3pEHUS MPAKTUYECKOW HAIPaBICHHO-
cti: (pyHIaMeHTaNbHBIC, MPUKIIAJHBIC HAYKU (TIPeIMET U3y4eHUs, I U 3a/1a4H, [IECHHOCTHOE OTHO-
IIeHUE).
14  Crpykrypa HayKd C TOUYKH 3PEHHS MPEIMETHOTO €IMHCTBA: €CTECTBEHHBIC HAYKH, OOIIECTBEH-
HbIe, TYMaHUTApHBIC (MIPEAMET HU3yUeHUs, LIeJH U 3a7a4u, 0cOOeHHOCTH). OCOOEHHOCTH COBPEMEHHO-
ro M3MEHEHHs CTPYKTYphl Hayku. CTpykTypa ectecTBeHHBIX HayK. [uddepennumanus Hayku. MHTE-
rpaius HayKH.
15  Cymaocts uenoBedeckoro co3Hanusi. enomen venoseka. [lo3HaBaTenpHas ACATEIHHOCTD Ye-
JIOBEeKa U ee OOBEKTUBHBIE MPEANOChUIKU. DYHKIIUU HEPBHOM CUCTEMBbI; (PYHKIIMH YE€TIOBEUECKOTO Io-
JIOBHOTO MoO3Ta. [Ipenrnochuiku BO3SHUKHOBEHHS COBPEMEHHOTO YEIOBEYECKOTO TOJIOBHOTO MO3Ta.
OcoOeHHOCTH CTPOEHHS YEIOBEYECKOTO TOJIOBHOTO MO3Ta, €ro OTJIMYUE OT XKMBOTHOTO. OCHOBHBIC
GyHKIMH 1eATeTbHOCTH HEpBHOUM cucTeMbl. CO3HaHHME KaK pe3ysbTaT JESITEIIbHOCTH HEPBHOM CHUCTE-
MBI yenoBeka. CTpykTypa co3Hanus (Tpu cdepbl co3Hanus cornacHo A.I'. Cniupkuny)
1.6 OcHOBHBIC TMO3HABATENIBHBIC CIIOCOOHOCTH YEJIOBEKA: pallMOHAIbHAS, CCHCUTHBHAs. MBbIIie-
Hue. Meicnb. M3yduenue mpliiieHus. OOBEKTUBHBIE MPEANOCHUIKH MBIIUICHUS. JloCTHXKeHus: Helpo-
¢uznonoruu. AcumMMmerpusi GQyHKIIMOHUPOBAHUSI TOJIOBHOTO MO3Tra yesoBeka. OCOOEHHOCTH (YHKIIHO-
HUPOBAHHUSA JIEBOTO M MPABOTO MONYIIAPHU TOIOBHOTO MO3ra. J[Ba THUIa MBIIUIEHUS U UX OCOOEHHO-
CTH: JIOTHYECKOE, MHTYWTHBHOE. HopmanbHOe (YHKIIMOHUPOBAHWE TOJOBHOTO MO3ra, MpOgeccro-
HabHas «IeopMalivs CO3HAHUS M MBIILICHUS.
1.7 JlonayuHoe, oObIZICHHOE, PEIUTHO3HOE, HAYyYHOE TI03HaHue. KpuTepun MCTUHHOCTH HAyYHOTO
MO3HAHUS. Y CTaHOBIIEHHE UCTUHHOCTHU 3HaHMI: MeTo] (anbcudukanmuu, MeToa Bepudukanuu. OTim-
Yhe HAyYHOTO 3HAHUS OT MU(OJIOTUIECKOTO, OOBIIEHHOTO, PEIUTHO3HOTO.
1.8 OTinune HAYYHOTO W TICEBJOHAYYHOTO 3HaHUS. KpUTepuu MCTUHHOCTH HAyYHOTO TMO3HAHMUS.
[IceBnonayka. Buasl mceBnonayunoro 3HaHus. [Ipenmochiku «ycrexa» pacinpoCTpaHeHUs IICEBI0HA-
yuHoro 3HaHus. «[loTpedutenn» mnceBaoHayYHOTrO 3HaHUS. OMAaCHOCTh MCEBJOHAYYHOTO 3HAHUS, CIIO-
COOBI «3aIIHUTHI».
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19  HpaBcTBeHHOCTH U HaydHOE 3HaHHE. DTHKA HayKu. COOTHOIIEHUE MKy KPUTEPUSIMU UCTUH-
HOCTH HAYYHOT'O 3HAHHUS U HPABCTBEHHOCTHIO. KOpuanueckuii, STHYeCKUii KOHTPOJIb HAYUYHBIX HUCCIIE-
nosanuii. EBrenunka. buostnka.

2 CTpyKTypa ¥ MeTOAbl HAYYHOI0 MO3HAHUA

2.1 VYpoBHM HAy4yHOTO TIO3HAHHUSA: OSMIHMPUYECKUHA, TEOPETHUYCCKU. B3amMoCBsI3p ypOBHEN.
UyBcTBeHHBIC (DOPMBI TOZHAHMS: OIIYIICHHUSI, BOCIIPUSTHUS, TIPEICTABICHHUSL.

2.2  ®opwmbl Hay4HOTO MMO3HAHUA: Hay4HbIe (DaKThI, MPOOIEMbI, HAyYHasl TUIIOTE3a U Teopus. 3ana-
YU TEOPHUH, JIEMEHTBl TEOPUH, TUIIBI TEOPHl (omucaTelibHble, HayyHble). [IprMepbl BOSHUKHOBEHHS
HAy4YHBIX TEOPHil (TEOPUHU CTPOCHHUSI aTOMA).

2.3  Krnaccudukamus METOIOB HAYYHOTO MO3HAHUS: OOIIME METO/IbI, YaCTHBIC METObI, OCOOCHHBIC
MeTo 1bl. OcoOeHHbIE IMITUPUUECKHUE METOIbI (HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT).

24  Knaccudukanuss METOJOB HAYYHOTO Mo3HaHUsl. OCOOECHHBIE TEOPETUUYECKHE METOIBI: a0CTpa-
rupoBaHue, popmanuzanus; uaeann3anus, UHAYKINS; THIOTETUYECKUI METO, JeAyKIHU.

2.5  Hayunsiii MmeTon no3Hanus. Kiaccudukanus MeTo1oB HaydyHOro mo3Hanusi. OcoOeHHbIC YHU-
BepCallbHbIE METOJIbI: aHAJIOTHSI, MOJICIUPOBaHUE (TUIIBI MOACTUPOBAHMUS), KiIaccu(UKAIIMs; aHAIN3,
CUHTE3.

3 HAYYHBIE KAPTUHBI MUPA. HAYUHAS ITAPAJIUNT'MA

3.1 Tlonstne «HayuyHas KapTuHa Mupa». VcTopudeckue MpPEaroChUIKM BO3HUKHOBEHUSI HAYUHBIX
KapTuH Mupa. YeTblpe KapTUHBI MUpA.

3.2 Mexanuctuyeckas kapTuHa Mupa. OCHOBHBIC TIOJIOKCHHUS W MpEACTaBICHHUS. MexaHUIu3M,
JNETEPMUHU3M, PACIPOCTPAHEHHE MEXAaHUYECKOro B3auMoJeicTBUs. lMcTopuueckue MpeanoChUIKu
BO3HUKHOBEHMSI MEXAaHHCTUYECKMX IMIPEJICTABICHUM, WCTOPUYECKOE PA3BUTHUE B3IJIAOB Ha
Mexanuueckoe nBmwkenue (pesunii mup, Cpennue Beka, Onoxa Bo3poxaenus, HoBoe Bpems). Mecto
YeJIOBEKa B MEXaHUCTUYECKON KapTHHE MHUpa.

3.3 DnekrpomarHuTHas kapTtuHa mMupa. OCHOBHbBIE NMPUHIUIBI U MPEACTABICHUS; PaCIPOCTPaHEHUE
3JIEKTPOMArHUTHOTO B3aMMOJICUCTBUSI. Ucropuueckue MIPEANOCHUIKU dbopmupoBaHUs
ANEKTPOMArHUTHOM KapTuHbl Mupa. COBpPEeMEHHOE HCIOJIb30BaHUE JIOCTHXKEHUN  HayudHBIX
MpeAcTaBICHUN. MecTo YesioBeKa B AJICKTPOMArHUTHOM KapTUHE MUpa.

3.4 KgsanToBo-monieBasgs KapTuHa wmupa. OCHOBHBIE TMPUHIUIBI W TPEACTaBICHUS (TIPUHIIHUI
HEOIPEEeIEHHOCTH, JOTIOTHUTEITLHOCTH, COOTBETCTBHS). Ucropuueckue MPEATOCHUTKH
(hopMUpOBaHUS KBAHTOBO-TIOJIEBOM KApTUHBI MUPA.

3.5 DBomornmonHas kapTuHa mMupa. OCHOBHBIE MPUHIIMITBI U MPEICTABICHUS (MEXIUCIUILIMHAPHBIN
MOJXOJI, CHCTEMHBIM MOAXOJI, MPUHIUI TI00ATBHOTO 3BOJIOIMOHU3MA, MPHUHIIMII CaMOOpPTraHU3allun
Marepun). Mcropuyeckue Npeanochiku (GOPMUPOBAHUS HSBOJIONMOHHON KapTHHBI MHpa. MecTo
YeJI0BEKa B HBOJIIOLIMOHHON KapTHHE MUPA.

3.6 Hayunas mnapagurma. CmeHa HayyHOM mnapagurmbl. HayuHble peBOJIOLMH, NPEANOCHUIKU
BO3HUKHOBEHHS.

4 COBPEMEHHBIE ITPE/ICTABJIEHUS O HEPAPXUYECKOM CTPYKTYPE MATEPUHN
4.1 Tlonarue «varepusi». Pa3nuuHble MpeAcTaBiIeHUs O CTPYKType Marepuu. CTpyKTypHbIE YPOBHHU
MaTepud M UX OCOOCHHOCTH: OOBEKTHI JKUBOW M HEKWBOW MPUPOJBI; BEIIECTBO, TOJIE, BaKYyyM;
00BEKTHI MaKpOMHPaA, MUKpOMHUpa, Meramupa.

4.2 ®yHnamMeHTallbHbIE B3aUMOJAEUCTBUS (CUIIBHOE, JIEKTPOMAarHuTHOE, ci1aboe, rpaBUTAllMOHHOE) U
UX 0coOeHHOCTH. VIHTEHCHUBHOCTh B3aMMOJCHCTBHS, OOBEKTHI B3aUMOJICHCTBUS, MacIITad
B3aUMOJICHCTBUSA, OJM3KOACHCTBUE, NATbHOJACUCTBUE, METOABI U3YUCHHS B3auMojencTBuid. [lonsTHe
«KAIMOPOBOYHBIE O030HBI».

4.3 OOvenunenue (GpyHIaMEHTATBHBIX B3aUMOJCHCTBUN, MPUYUHBI HEOOXOIUMOCTH HCCIIEIOBAHUS
0COOCHHOCTEW B3aMMOJICHCTBHM, TEOpHs SBOMIONNHN BceeneHHON. DnekTpociadoe B3auMOACHCTBHE.
Teopus Benukoro oobweanHenus, Teopus «Bcero» (Teopust cynepciMMETPUYHOTO B3aUMO/IEUCTBHUSA).
4.4 OcobeHHOCTH OOBEKTOB MUKPOMHUPA. YPOBHU CTPYKTYPHl OOBEKTOB MUKPOMHpA: dJIEMEHTapHBIC
gacTuIel ((QyHIaAMEHTATbHBIE, COCTABHBIC); SIPO; ATOMBI; MOJEKYJbl. YacTHIBI W aHTUYACTHIIBL.
Knaccudukanus sneMeHTapHbIX 4acTull, (QyHIaMeHTaIbHbIE B3aUMOJICHCTBUS MHUKPOMHUpPA: OO30HBI U
(dbepMHOHBI, (GyHIaMeHTalbHble ((QOTOHBI, JENTOHBI, KBApKHM) M COCTaBHbIE (aIpOHbI, OAPUOHBI,
ME30HBI).
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4.5 OcobenHoctu cTpykTypbl Meramupa. CoBpeMEHHBIE MPEJCTABICHHUS O CTPYKType Merammpa.
MeTtonsr uccienoBanusi 00bekToB Meramupa. OTiMuusi © 0COOEHHOCTH HEOSCHBIX TEN U CKOIUICHUH:
["anakTHKH, 3BE3/1bl, TUIAHETHI, KOMETHI, METeOpUThL. COTHEUHAs! CHCTEMA.

4.6 CoBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKISHUM U SBoMOIUK Bceenennoit. ['mmotessl,
uccaenoBanus U Teopun Xab06ma (3akoH Xab6ua), @puamana, P. 'amosa. Teopust bonbmoro B3peiBa.
PemukroBoe wu3mydenune. OcoOeHHOCTH (opMmHUpoBaHUS Marepuu Tmocie boibimoro B3pbIBa.
[TpobGnembl, BOZHUKAIOLIME TIPU MCCICIOBAaHUNA KOCMUYECKHX 00beKTOB. [ToHATHE «MerarajakTukay,
«KOCMUYECKU TOPH3OHT.

5 XumMn4yecknii ypoBeHb OPraHU3aALMUA MATEPUU: 0COOEHHOCTHU CTPYKTYPbI, (PyHIaMEeHTAIbHbIE

3aKOHBI U OCHOBHbIE MOHATHS.

5.1 Ocnoeémbie 3aKOHbl U NOHAMUA XUMUU

XuMUs Kak pas3zien ecTecTBO3HaHus. [IpeqMeT XuMuu, B3auMOCBSI3b C IPYTUMH HayKaMu. Y CIIeXH
XUMHH B TCUCHHE MTOCIICIHUX JACCATHICTHH U XapaKTePUCTHKA €€ COBPEMEHHOTO COCTOSIHHS.
3aKOH COXpaHEHHs] MAaTepUH, 3aKOH IOCTOSHCTBA COCTaBa. BelecTBa MEpeMEHHOr0 COCTaBa.
OneMeHT. XMMHYECKHE CHMBOJIBI U ypaBHeHHS. BaneHTHOCTh. CteneHb okucienus. IIpocteie u
ClIokHBIE BemecTBa. OmnpenencHne CTEIeHN OKHCIeHHUs 1o (opmynam coenuHeHui. CocraBiieHue
(dbopMyI BelIecTB.
Ilepuoouueckuii 3akon u madauya J{.1U. Menoeneesa

5.2 Obwue 3aKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX NPOUECCO8: IHEPEMUKA XUMUUECKUX
npoueccoé u mepmoouHamuKa.

5.2.1 OcHosnvie 3a0auu mepmoounamuxu, mepmoxumus. Tepmonunamudeckas cucrema. [lapamerpsl
cucreMbl. DyHKIMH cOCTOSIHUA CUCTeMBL. TernoBoil sddext peakumu. DHTanbnus. CTaHmapTHas
SHTANbIUSA O0pa3oBaHUs BemlecTB. V3MeHeHue sHTaibnuu B xoje mpouecca. 3akon .M. T'ecca u
CIIeICTBUS U3 Hero. TepMOXUMHUYECKHE yPaBHEHUS U TEPMOXUMUYECKHE PACUETHI.

5.2.2 HanpagneHHocmob Xumuueckux npoyeccos

5.2.2.1 DOurponusi cuCTeMbl M €€ U3MEeHeHue B xojae peakuuu. CraHmapTHas sHTponus. 5.2.2.2
Oueprus ['n66ca. CtanaaptTHoe u3MeHeHue sHepruu ['u60ca B xo/1e peakinii 00pa3oBaHUs BEILIECTB.
Hanpasnennocts nponeccoB. CaMonpon3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE ITpoliecchl. OOpaTuMble U
HeoOpaTuMble peakiuu. [Iporuo3upoBanne NPUHIKUITHAIBHOW BO3MOXHOCTH MTPOTEKaHUS IPOIIECCOB.
5.3 Oowue 3axkonomepnocmu RPOMEKAHUA XUMUYECKUX RPOUECCO8: XUMUYECKAA KUHemuKd,
Xumuueckoe pasnogecue.

5.3.1 Kunemuka. ' oMOTeHHBIC U TeTePOTreHHBIC CUCTEMBIL. [IOHITHE CKOPOCTH XUMHYECKOH PEAKITHH.
3aBUCHUMOCTh CKOPOCTH PEaKIMH OT pa3iuyHBIX (HaKTOpoB (TeMmmepaTyphl, KOHILIEHTPALUU
pearupyronux BeIecTB, IPUCYTCTBUSI KaTaau3aTopa, MPUPOIbl pearupyroIInX BEIecTB).

Mexanu3m peakuuu. 3akOH JAeWcTByrOmMX Mmacc. KuHetnueckoe ypaBHeHHe. KoHCTaHTa CKOpOCTH
peakuuu. 3aBUCUMOCTb CKOPOCTH peakuuu oT Temmeparypbl. [IpaBuno Bant-I'opda. Dneprus
akTuBaluu peakuuu. Karanmutuueckue mnponecchl. ['OMOreHHBI W TE€TEpOreHHBbId KaTalus.
Karanmuzatopel. Uarubutopsl. Ponb kartanu3aToOpoB B MPUPOJHBIX M TEXHOTEHHBIX HKOCHCTEMAaX.
be3onacHOCTh KaTaTUTUYECKUX MPOLECCOB.

5.3.2 Xumuueckoe pasnogecue

Obpatumocts peaknuii. CocTossHHEe XUMHUYECKOTO paBHOBecHs. KoHcTaHTa paBHoBecusi. CmelieHue
xumudeckoro paBHoBecus. [lpunmun Jle Ilarenbe. B03MOXHOCTH ONTHMHU3AIMKA XUMHYECKUX
MPOLIECCOB. 3HAUEHUE MPUHIIUIIA JJIsl IPUPOTHBIX, OMOXUMUYECKUX U TEXHOTEHHBIX DIKOCHCTEM.

5.4 Peaxkuuonnasa cnocoonocme eeugecme. I'enemuueckas c6éa3b OCHOBHBIX  K1ACCOB
HeopzaHuuecKux coeOuHeHul

CocraBneHnre ypaBHEHUM XUMHUECKUX PEAKIIUN B MOJICKYJISIPHOM U MOHHO-MOJICKYJISIPHOM BHJIaX.
OO1re cBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPraHUYECKUX COCTUHEHUI.

6 YesioBek: Ouocdepa, Hoochepa

Buocgepnviii yposenv opeanusayuu mamepuu
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Oco0OeHHOCTH KUBOW W HEXUBOW MaTepuu. [IpencTaBieHus 0 MPOUCXOXKICHUN KU3HHU. UeIoBeK Kak
denomen npuposl. JKuzneobecneuenue yenoBeka. Yenosek u 6uochepa. @opmupoBanue HoOOCH pHI.
[IpoGiembl 3K0I0THY.

7 YYEBHO-METOJUYECKOE 1 UTHOOPMAIIMOHHOE OBECHEYEHUE YYEBHOUI

AN CHUITIJINHBI
1. T'yceiixanos, M. K. KoHIlenuuu coBpeMEHHOIO €CTECTBO3HAHMS : YUCOHUK M MPAKTHKYM IS
By30B / M. K. I'yceiixanoB. — 8-¢ m31., mepepad. u gon. — Mocksa : M3natensctBo HOpaiir,
2023. — 442 c. — (Beicmiee obpasoBanue). — ISBN 978-5-9916-6772-2. — Tekct : aiek-
TPOHHBIN /l OO6pazoBaTenbpHas maTdopma Opaiit [caiit]. — URL:

https://urait.ru/bcode/510657
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nueit B. A. IlonkoBa, A. B. babkoBa. — 20-¢ u3x., mepepad. u gomn. — Mocksa : M3naTenb-
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ctBo HOpaiit, 2023. — 379 c. — (Bsicmee obOpaszoBanue). — ISBN 978-5-9916-9355-4. —
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https://urait.ru/bcode/512503
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Mocksa : U3narensctBo FOpaiit, 2023. — 300 c. — (Bricmee oo6pazoBanue). — ISBN 978-5-
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YYEBHO-METOANYECKUE MATEPUAJIbBI
Memoouueckue pykoeoocmea 0,151 npoGedeHUs 1adopamopHvix

pabom no Kypcy (Xpanamcs nHa Kageope uzuxko-mamemamuyeckux OUCHUNIUR)

. Mymepuna I'.K. M3ydyeHune 3akoHOB BpallaTelbHOro ABM)KEHHS Ha MasiTHUKe OOepOeka.

Metoanyeckoe pYKOBOJCTBO K JIabOpaTopHOW paboTe JUIsl CTYAEHTOB BCEX HalpaBiICHUH
MOArOTOBKU U BceX popm o0yuenus. — HoBoypansck: HTU HUAY MUDU, 2013. - 29 c.

lymepuna I'.K. OmnpeneneHne MOMEHTOB HWHEPLHMM TBEPABIX TEI INPOBEPKA
teopeMbl llITeitHepa Meronom TpuduaspHoro mnoaseca. MeToauYeckoe PYKOBOJACTBO K
nabopaTopHoil paboTe s CTYJSHTOB BCEX HANpPaBICHUH MOATOTOBKM U Bcex (opM
oOyuenus. — Hosoypansck: HTU HUAY MU®U, 2013. - 17 c.

lymepuna I'.K. Onpenenenne MOMEHTOB MHEPLMM U MOMEHTA CHJI TPEHMSI IIPU
BpallleHuu Teda. MeToauyeckoe PyKOBOJICTBO K JIabopaTOpHOW paboTe uis CTYAEHTOB BCEX
HanpaBJiIeHUH MOATOTOBKM M BcexX ¢Gopm oOyuenus. — HoBoypansck: HTU HUAY MUOU,
2013.— 17c.

[ymepuna I'.K. Onpeaenenne monyns FOHra MerogoM pacTsKeHHs MPOBOJIOKH.
MeTtoaudeckoe pyKOBOJCTBO K JIaDopaTOpHOW paboTe JIsi CTYAEHTOB BCEX HaIpaBlIEHUMN
MOATOTOBKH U BceX hopm obyuenus. — HoBoypansck: HTU HUAY MUDU, 2013. - 18 c.

[ymepuna I'.K. Omnpenenenne yckopeHHs CBOOOAHOTO TMAJCHHUSI METOIOM
000pPOTHOTO MasiTHUKA. MeTOoIM4YecKoe PYKOBOJICTBO K J1aOOpaTOpHOM paboTe /Ui CTYACHTOB
BCEX HampaBlieHUH NOAroToBKM U Bcex ¢opm obOydenus. — Hooypansck: HTU HUAY
MHU®U, 2012. - 18c.

[ymepuna I'.K. Onpenenenue nauHbl cBOOOAHOTO TMpolOera M MOJSPHOU MacCChl
BO3AyXa. MeToauueckoe pyKOBOJACTBO K JabopaTOpHOM paboTe Ui CTYACHTOB BCEX
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10.

11.

12.

13.

14.

15.

16.

HalpaBJieHUH TOATOTOBKH U Bcex ¢opm oOydeHus. — HoBoypansck: HTU HUAY MUOU,
2012.— 17 c.

[ymepuna I'.K. Onpenenenne koddduimeHTa BA3ZKOCTH KUAKOCTEH METOIOM
Crokca. Metoanueckoe pYyKOBOJACTBO K JabopaTOpHOM paboTe Ui CTYIEHTOB BCEX
HaIpaBJIEeHUH TOATOTOBKHM U Bcex ¢dopm odydyeHus. — HoBoypansck: HTU HUAY MUOU,
2012. - 16.¢c.

3apsuckas FO.B. Omnpenenenue IJIOTHOCTA — TBEPIAbIX Tel  MPaBUIbHOU
reomeTpuueckoir Gopmel. Metoanyeckoe pyKOBOACTBO K JIaboparopHoW pabore mo ¢usmke
JUTSI CTYJICHTOB BCEX HaIlpaBJICHUH MOATOTOBKK U Bcex ¢opm oOyuenus. — HoBoypansck: HTU
HUAY MUOU, 2012 — 53 c.
[ymepuna I'.K. JlabopaTopHblii KOMILIEKC MO 3JEKTpUYeCTBY. M3ydeHue mabopaTOpHOTO
komriuiekca JIKD-6P. Metoaudeckoe pyKOBOACTBO K JaOOpaTOpHON paboTe mo (u3MKe st
CTYJICHTOB BCEX HaIPaBJICHUH MOATOTOBKM M BceX ¢opm oOyuenms. — Hosoypansck: HTU
HUAY MUOU, 2012. - 21 c.

[ymepuna I'.K. JIabopaTopHBIi KOMIUIEKC IO JIEKTPpUUYECTBY. VM3MepeHue NU3JIeKTpUIeCKOn
IIpoHUIIaeMocTU. MeTonyeckoe pyKOBOJACTBO K J1aOOpPaTopHOM paboTe JUisl CTYJEHTOB BCEX
HampaBJIeHUH MOATOTOBKU U Bcex ¢opm obyuenus. — HoBoypansck: HTU HUAY MUDU,
2012. - 16.¢c.

[TonoB A.b. M3y4yeHue 1eKTPONPOBOAHOCTH HUKENSA B LIMPOKOM TEMIIEPATYPHOM HHTEPBAJIE.
Metoanyeckoe pyKOBOJICTBO K J1a00OpaToOpHOM paboTe AJisi CTYJACHTOB BCEX HAIPaBIICHUH MO-
TOTOBKH U Bcex ¢opM obyuenus. — Hooypansck: HTU HUAY MUDU, 2012. - 12 c.
[TooB A.b. M3ydenue 37eKTpONPOBOTHOCTA MOJUO/ICHA B IIIMPOKOM TEMIIEPAaTypHOM HHTEp-
Basie. MeToanyeckoe pyKOBOJICTBO K J1a00paTopHO paboTe /Ui CTYyJJeHTOB BCEX HalpaBICHUH
MOJrOTOBKH U Bcex Gopm oOyuenus. — Hooypansck: HTU HUSAY MUDU, 2012. - 12 c.
[TorioB A.b. Onpeznenenue yaenbpHOro 3apsaa 3JIEKTpOHA METOJIOM MarHUTHON (POKYCHPOBKH.
Metoanyeckoe pyKOBOJICTBO K J1a0OpaTOpHOM paboTe AJisi CTYJACHTOB BCEX HAIPaBIICHUH O-
rOTOBKHU U Bcex (hopm obyuenus. — HoBoypansck: HTU HUAY MUOU, 2012. - 12 c.
3apsackas  FO.B.  Ompenenenne ynenpHOro 3apsifa  dJIEKTPOHA  METOJIOM
MarHeTpoHa. MeToau4eckoe PYKOBOJCTBO K J1abopaTopHOM paboTe Ijsi CTYIEHTOB BCeX
HalnpaBJIEHUH MOATOTOBKU U Bcex ¢opM obOyuenus. — Hosoypansck: HTU HUAY MUDU,
2012. - 33 c.
3apsHckas O.B. I'enermdeckast CBSI3b OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX COEIMHEHUI.
Metoanyeckoe pyKOBOACTBO K JIAOOpaTOpHON paboTe MO Kypcy XMMHUH Ul CTYJAEHTOB BCEX
HanpaBJIEHUH IMOATOTOBKM OYHOW M OYHO-3a04HOM (popm oOyuenus. — Hosoypansck: HTU
HUAY MUDU, 2014.—- 47 c.
3apsHckas }0.B. M3yueHne 3akOHOB KMHETMKM M YCJIOBUHM YCTaHOBJIEHUS XUMHYECKOIO
paBHOBecHs. MeToiMYeckoe PyKOBOJACTBO K BBIMOJIHEHUIO JIAOOPATOPHOW pabOThl MO KypCy
«XUMHS» JUISI CTYIEHTOB BCEX HANpaBICHUM MOJATOTOBKM OYHOM M OYHO-3a04HON (QopMm
o0yuenus. — Hosoypansck: HTU HUAY MUOU, 2014. - 42 c.

Memoouueckue pykogoocmea u nocodus 011 CamoCmoamenbHol padomsl CHy0eHmos

1.

2.

[TonoB A.b. ®U3MKA. Metoauueckue ykazaHusi U KOHTPOJIbHbBIC 3aJaHusl JIJIs CTYAEHTOB
BCEX CIIEHUANbHOCTE W HampaBieHHH MNOArOTOBKU Bcex ¢GopMm oOyuenus. Paszmen
«MEXAHUKA».- HoBoypansck: uzn. HI'TU, 2009.-69 c.
3apsuckas HO.B. CnpaBouHoe mocoOue Mo Kypcy XMMHMH Ul CaMOCTOSITENIbHON paboTh
CTYJICHTOB BCEX HAMpaBJICHUN MOJATOTOBKA OYHOW M OYHO-3209HON (opm oOydeHus. —
Hogoypansck: HTU HUAY MU®DU, 2011. —47c.

3apsnckas H0.B. Tepmoxumus. [Ipocreiinine TepMoinHaMUuecKue pacueTsl. MeToanueckoe
mocodue Al CaMOCTOSITENbHONU pabOThl MO KypCy XUMHH JJI CTY/IEHTOB BCEX HAIpaBIICHUI
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MOATOTOBKM M BceX popm oOydeHus. — Horoypansck, HTU HUAY MUDU, 2012. — 58 c.
(momomnH.)

4, 3apsackas 10.B. Kuneruka. Meroaudeckoe mocoOue Il CaMOCTOSTEIBLHON pabOTHI IO
KypCcy XHMHH JUIsl CTYJICHTOB BCEX HAIpPaBICHUH TOATOTOBKM M BceX (opM OOydeHHS. —
Hosoypansck, HTU HUA MU®DU, 2012. — 63 c. (momoH.)

5. 3apshackas H).B. OcoOeHHOCTH IOBEICHHUS PACTBOPOB AJICKTPOJUTOB. MeETOJAHYECKOE
mocodue Al CaMOCTOSATENbHONU pabOThl MO KYpCy XUMHH Ji CTYIEHTOB BCEX HAIpaBIICHUI
MOJTrOTOBKH M Bcex Gopm oOyuenus. — HoBoypansck, HTU HUAY MUDU, 2014. - 33 c.

6. benses A.E. Cranmapt opranmzamuun CTO HI'TH-2-2014. TpebGoBanusi kK 0ohOpMICHHIO
TekcToBOM nokyMeHTauuu.-Hosoypansck: HTU HUAY MUOU, 2014.-147 c.

Komnnekmuvr Ounemos umoz068020 KOHMPO/A, MeEKyujec0 KOHMPOJA, HAX00amca Ha Kagheope
dusuxu.

Ilepeuenb pecypcoB  HH(OPMALMOHHO-KOMMYHUKAIMOHHOW cetn  «MHTepHeT,
He00XOAUMBbIX JIJIsl 0OCBOCHHS M CIUILINHbBI

HaumenoBanue pecypca DJIeKTPOHHBIN aJIpec pecypca

1) Odunmaneasiii caiit HTU HUSTY MUOU http://nti.mephi.ru

2) OBC KOpaim http://urait.ru

NudopmaruBasie UHTEpHET-pECYPCHI (CBOOOIHBIN JOCTYI CETH)
1. http://www.alhimik.ru/ - xumudeckue CripaBOYHHKH, JICKTPOHHBIC YICOHUKH.
2. http://www.chem.msu.ru/rus/, , http://www.chem.msu.ru/rus/elibrary
- cait Xumuueckoro ¢akyiaprera MI'Y: ayeKTpOHHBIC YUYE€OHUKH, COBPEMEHHBIC OTKPBITHS; DJICK-
TPOHHBIE MPE3CHTALINH JICKIIUH 110 XUMHH.
3. http://www.informika.ru/projects/infotech/window/ - ®enepanpubiii mopran "Equnoe okHO
JOCTYIIa K 00pa30BaTeIbHBIM pecypcaM", OJIHOTEKCTOBass OMOIMOTEKa.
4. http://www.maik.ru/cgi-bin/list.pl?page=nergkhim — caiit ;xypuana «Heopranudeckas XuMus».
5. http://www.inorg.chem.msu.ru/ - caiit kapenpbl Heoprannueckon xumun MI'Y.
6. http://xumuk.ru/ - xumudeckuii caiir XUMUK.ru: sHIMKIIONIEIUH, METOIUKH CHHTE3a, CIPABOYHUKH,
oOHOBIIsIIOIIAsiCS HH(OpMALIHSL.
7. http://catalysis.ru/block/index.php?ID=2 — caiit UucTuTyTa karamuza CO PAH, uadopmanus o
COBPEMEHHBIX KaTaU3aTOpax.
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8 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM JUCITATLTAHBI

1 Y4yeOHas qucHuIuiiHa o0OecriedeHa y4e0HO-METOIUYECKON JTOKYMEHTAlUeH W MaTepuaIami.

Eé COACPKAaHUC IMPEACTABIICHO B JIOKAJILHOM CEeTH yqe6Horo 3aBCACHUA U HAXOJUTCA B PEIKHUME

CBO60,I[HOFO AO0CTYyIa [JId CTYACHTOB. HOCTYH CTYACHTOB IJIA CaMOCTOATEIIbHOM IIOATOTOBKH

OCYIIECTBIISIETCS Yepe3 KOMITbIOTEPHI TUCIICHHOTO Kilacca (B CTaHAApTHOM KOMIUIEKTaluu). B

oubmoreynom Qouae, DbC mnpencraBiaeHbl HEOOXOAMMBbIE y4yeOHBIE TOCOOUS COTIIACHO

HopMatHuBaM kHuroobecrneuennoctu OIT BO.

2 JIeKIMOHHBIC M IPAKTUYCCKUE 3aHATUS TPOBOAATCS B yueOHbIX ayautopusx HTU HUAY MUDU

coryiacHo y4yeObHOMy pacnucanuto. Ilpu HeoOXOAMMOCTHM BH3yadH3allMH  HU3Y4aeMOTO

MartcpHralia JCKIUOHHBIC, IIPAKTUUCCKHUE 3aHATUSA MOT'YT IPOBOAWUTLCA B CHGHHaHHBI/IpOBaHHOﬁ

ayJIUTOPUH, OCHAIIEHHOIN VHTepaKTUBHOI T0CKOM, TPOEKTOPOM, KOMITBIOTEPOM.

3 JlabopaTopuble PabOTHI IO JUCHUIUINHE

JlaGopaTtopHble pabOThl MO AWCHUILIUHE OCYIIECTBISIOTCS B CHEIHAIM3MPOBAHHBIX J1A00PaTOPHIX

Kadeapsl GU3UKH:

Ceenenus o jabopaTopHoii 6aze kadenpsl pu3nku

HaumenoBaunue
MUCLIUILINHEI B

Ne COOTBCTCTRIN © HammeHoBanme criennanu3upoBaHHBIX Ja00OpaTOpHid C MEpeYHEM OCHOBHOTO
ILIL. 000pyI0BaHUS M ITPOBOIUMBIX J1JAOOPAaTOPHBIX PabOT
y4eOHBIM
IIJIAHOM
1 2 3

1 duzuka

JlabopaTopuu:

o Jlabopamopusn mexanuKku u MonNeKynApHoll Quzuxu

Obopyodosanue: BEChl  AHAJIMTHYECKUE, masitTHukun ~ Obepbexka,
AJIEKTPOIBUTATENb, BAKYYMHBIA HACOC, BAKYYMMETp, KAaTETOMETP, ONTHMETP
TOPU30HTANBHBIN, 000pOTHBIE MASITHUKH, YCTAaHOBKa JJS H3YYCHHS

KPUBOJIMHEWHOTO  JIBIDKEHUS, OCIUIIOrpadbl, TI'eHEpaToOpbl  3BYKOBBIX
CUTHAJIOB, BOJIBTMETPHI, YACTOTOMETP, TAXOMETP U ., & TAKKE UHCTPYMEHTHI
Y pacXo/IHbIE MaTEPHAIBL.

Jlabopamopuwsie pabomol.

- OnpeneneHue MIOTHOCTH TBEPABIX TeJ MPABUIHLHONU T€OMETPUUECKOM
¢dbopMbl,

- OnpeneneHye yCKOpeHus: CBOOOTHOTO MaIeHHsI METOJI0M 0OOPOTHOTO
MasTHUKA,

- Onpenenenue moayns FOHra MeTooM pacTsiKeHUs ITPOBOJIOKH,
- M3ydenue 3aK0HOB BpalllaTeIbHOTO JBIKEHUS Ha MasTHUKe ObepOexa,
- OnpeneneHrie MOMEHTa HHEPLUU C TOMOIIBIO TPU(UIISIPHOTO TIOJBECA,

- Onpenenenne Mmoayis FOHra u CKOpoCTH 3ByKa B TBEPJOM TEJI€ METOJIOM
pe3oHaHca,
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- OnpenesnieHrie MOMEHTa HHEPIIMHA M MOMEHTA CHJI TPEHHSI IIPU BPAILICHUH TEl,
- OnpeneneHue JJIMHBI CBOOOTHOTO IIpoOera MoJIeKyI U MOJISIPHOM Macchl
BO3/1yXa,

- Onpenenenue BA3KOCTHU KuAKocTu MeTogoM CToKCa.

L4 Jlaﬁopamopuﬂ dnekmpudecmea u mazcnemuima

Obopyodosanue: WUCTOYHUKHA TUTAHWS;  YHHBEPCAIbHBIC BOJIBTMETPHI;
ocuIorpagsr; 7a0OpaTOpHbIE aMIIEpPMETPbl M BOJIBTMETPHI,
naboparopuble komiuiekcbl HTL[ Bnaguc «DnekTpoMarHutHoe moie» — 6
IIT., B COCTaB KOTOPBIX BXOJST TE€HEPATOPHI CHUTHAJIOB, OCHMIUIOTPadbI,
YHHUBEPCAJIbHBIC BOJILTMETPBI, MOJAYJIM, pa3MEIICHHbIC HA IUIaTax, | Jp.
AJIEMEHTHI.

Jlabopamopnwvie pabomur.

- 3yuyeHune 3JIeKTpONPOBOIHOCTH TUIATUHBI B LIMPOKOM TEMIIEPATYPHOM
HWHTEpPBAJE,

- N3yueHnue 31eKTponpoBOAHOCTH MOJIMO/IeHa B LIMPOKOM TEMIIEPATypHOM
UHTEpBAJE,

- OnpeneneHne yaenbHOTOo 3apsaaa 2JIEKTPOHA METOIOM MarHUTHOU
(hOKyCUPOBKH,

- OnpeneneHne yaenbpHOT0 3apsaa AIEKTPOHA METOIOM MarHeTpoHa,
- Msyuenue naboparopHoro komruiekca JIKD-6P,

- OnpeneneHne AUAIEKTPUYECKON POHUIIAEMOCTH (Ha 1TabopaTopHOM
komiuiekce JIKD-6P),

- Onpenenenue paboThI BbIXOJa BOJIb(hpama.

HanmenoBanue
JTUACHUIUIUHEI B

No COOTBETCTRIH C HanmeHoBaHue crienualn3upoBaHHBIX J1a00paTopuili ¢ mepeyHeM OCHOBHOTO
ILII. 000pyTI0BaHUS U MPOBOJAUMBIX JJA0OPATOPHBIX paboT
y4eOHBIM
MIJIAHOM
1 2 3
1 | ®usuka e Jlabopamopus onmuku u amomHou Pu3uKu

Obopyoosanue. MUKPOCKOIBI, OISIPUMETPBI, MOHOXPOMATOPBI, ONTUYECKHE
YCTAaHOBKM [0 T€OMETPUYECKON ONTHKE, AU(PpPaKINH; nabopaTopHbIe
komiuiekcsl HTI[ Bnanuce «KorepeHTHas ontuka» - 4 mrT., B COCTaB KOTOPBIX
BXOJIAT Jlazepbl MU HA0Op (PYHKIMOHAIBHBIX ONTHYECKUX MOIYJEil;
komrmiekcel HTL Brnaguc «Cnextpel. @oToaddext» - 2 cTeHaa, ycTaHOBKa
i onbiToB ®panka u I'epua -2mrT.

Jlabopamopnwvie pabomur.

- JJaboparopusrit kommiieke JIKO-1. Onucanue u HaCTpoiika yCTaHOBKHU.

- JJaboparopusrit kommiieke JIKO-3. Onucanue u HaCTpoiika yCTaHOBKHU.

- JJaboparopusrit kommiieke JIKO-1. ['eomeTpruyeckas ontuka.

- JIa6. xommutekc JIKO-1. UnTepdepentus.

- JIa6. xommutekc JIKO-1. Tudpakuus.

- Onpenenenue UIMHBI CBETOBOM BOJIHBI ¢ TOMOIIbIO Kosiell HploToHa.

- Onpenenenue noctostHHoOM Punbdepra
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HaunmenoBaunue
No | mucrumuabl B | HammeHoBaHUWE crienMaan3upOBaHHBIX J1a00OpaTOpUi € EPEUYHEM OCHOBHOTO
II.II. | COOTBETCTBUHU C 000pyI0BaHUs U TIPOBOIUMEBIX Ja00OPaTOPHBIX PaboT
PVII
1 2 3
1
Xumust JlabopaTopuss XumMumu

Obopyoosanue u pacxoonvie Mamepuaivl. BBITSHKHOW KA, BECHI
aHanuThueckue, pH-MeTp, TUCTUILIATOP, JIEKTPUUYECKUE TUTUTKH,
CHEIUaIU3HPOBaHHAS XUMUYECKas 1JaOopaTopHast MeOelb, XUMUYCCKasT
Mocy/ia U ApYyrue MpUHAIICKHOCTH, TPEOYyeMble XUMHYECKUE PEaKTUBHI.
Jlabopamopusie pabomol.
- 'eHeTHYecKas CBSI3b OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAMHEHUM.
- I3yueHne 3aKOHOB KMHETUKH U YCIIOBUM YCTAHOBJIEHUSI XUMHUUYECKOTO
paBHOBECHSI.

4 IIpouee

Ha xadenpe ¢puznku pabouee MecTo npenojaBaresisi OCHALIEHO KOMIIBIOTEPOM C I0CTYIIOM B
nokanpHyto cetb HTU u cets HTEpHET.

4.1 KomnbloTep

Cucremnsrii 6110k: poreccop Core 2 Duo E8400, 3000 MI'; O3V 1013 MG6; xectkuit nuck 149

I'6; DWD-RW.
4.2 MoHuTOp

JKK Samsung SyncMaster 943NW, 19" .

4.3 Ilpunrtep

Jlazepusrit npuaTep HP LaserJet 1012 — 1 .

4.4 KonnpoBaJIbHBIi annmapart

Canon FC228 — 1 mir..

I[J'If[ obecreyeHus yqe6H0r0 mponecca MOXKET UCITOJIb30BaThCA CIICAYIOIICC TUIICH3MOHHOC

IporpaMMHoe obecrieuenue (Tabnuuna 12).

Tabmuua 12 JIuueH3nOHHOE MPOrpaMMHOE obecrieueHue

Hamenosanue I1O JInueH3us 3akynka
Windows XP Professional noamrcka Campus and School Jloroop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.
Microsoft Office 2010 noamrcka Campus and School Joroop Ne 381-8773a ot
Professional Plus Agreement Ne 6679446 08.12.2014 .
AnTtuBupyc Kacnepckuit Horosop Ne 381-370a ot
23.11.2012 1.

Mathcad 14.0

JUIEH3Us TpUoOpeTeHa 1o
noroBopy Ne 334C/511-2008
ot 21.10.2008 T.
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Microsoft Visio

HoroBop Ne 381-8773a ot
08.12.2014 r.

ABBYY FineReader 9
Corporate Edition

noroBopy Ne 334C/511-2008
or 21.10.2008 .

Photoshop

Jorosop Ne 480-536/6713a
or28.11.2011 r.

MatLab Group All Platform
Lisenses

JIMIIEH3MOHHOE CBUACTEILCTBO OT

26.10.2007 r.

Simulink Group All Platform
Lisenses

JIMIIEH3MOHHOE CBUACTEILCTBO OT

26.10.2007 r.

7-Zip

CB00O/IHO pacIpocTpaHsIeMoe
10, nuuen3us He TpeOyercs

Adobe Reader X

CB06OAHO pacpocTpaHseMoe
10, nuuen3us He Tpedyercs

Opera

CB00OAHO pacnpocTpaHsIeMoe
10, nuuen3us He Tpedyercs
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Ilpunosxscenue 1. Ilepeuenv yuedOHO-Memoouueckozo oobecneueHus CcamocmosamebHoll
paoomul cnyoeHmoe.

Y4ebHO-MeTOAMIeCKOe 00ECTICUCHHE CaMOCTOSTEIHFHOU PAOOTHI CTYJCHTOB

BKJIIOYAET B ce0s

- crannapt opranuzanuu CTO HTU-2-2014. TpeGoBanus K opopMIICHUIO
TEKCTOBOM JOKYMEHTALIHH,

- METOJIMYECKUE PEKOMEH/IAINU IO OPraHU3allui CaMOCTOSATEIbHONU PadOoThI
ooyuaromuxcst HTU HUAY MUOU (ITonoxkeHrie 00 opraHn3anuu
caMocCTosITeIbHOM padoTnl odyuaomuxces HTU HUSTY MUDPH),

- METOJMYECKHE PEKOMEHIAINU JIs1 00YyJaroUUXCsl MO BBHIITOJIHEHUIO
CaMOCTOSITENIbHOM padoThI 1o auciuiuinbe (1m.4.2.4 u 6.1.1 paboueii mporpaMMel).

Axkmyanu3zuposannuwlit nepeuens ¢ 2015 2.
Yueono-memoouueckue ykazanua u nocodus ona camocmoamenvHoli padomvl CmyoOenmos

Ilpu evinonneHuu pacuemHvlx 3a0AHUIl NO OUCHUNIUHE 603MOMCHO UCHOIb308AHUE NOCOOUI NO
OUCUUNIUHAM XUMUA U u3uka, mMaKk KAk 6 OAHHBIX NOCOOUAX ORUCHIBAIOMCA
dynoamenmanvHbvle 3aKOHbL, N1€dHCAULUE 8 OCHOBE COBPEMEHHBIX MEXHOIOZUIL.

1 ITonoB A.b. ®U3NKA. MeTonuueckue ykazaHUsi ¥ KOHTPOJbHBIE 3aJIaHUsI 11 CTYJICHTOB
BCEX CIEIUATbHOCTEH W HaIpaBJICHUN MOATOTOBKH U Bcex (opm oOydenus. Paszmen «ME-
XAHUKAY. - HoBoypainbck: u3g. HTU HUAY MU®U, 2014.-68 c.

2 TlomoB A.b. ®U3UKA. Pazngensr «Onekrpoctatuka. [IOCTOSHHBINA STIEKTPUYECKUI TOKY.
Metoauueckue yka3aHus W KOHTPOJbHBIC 3aJaHUS JJIs CTYACHTOB BCEX CICHUATBHOCTCH U
HaIpaBJICHUI MOATOTOBKU U BceX GopM oOyuenus.- Hosoypansck: uza. HTU HUAY MUOU,
2014.-60 c.

3 3apsnackas H0.B. CnpaBouHoe mocoOue Mo Kypcy XUMHUHU JUIsI CAaMOCTOSITENBHOM
paboThl CTYACHTOB BCEX HAIPABJICHUM MOJATOTOBKA OYHOM M OYHO-3a04HON (Hopm
oOyuenusi. — HoBoypansck: HTY HUAY MU®DU, 2015. — 47c.

4 apsuckas HO.B. CriocoObl BeIpaKEHHST KOHIIEHTpAIUU PAcTBOPOB. OCOOEHHOCTH
PacTBOPOB HEIJEKTPOJIUTOB. YUEOHO-METOIUYECKOE MOCOOMe I CaMOCTOSITEIbHOU
paboThI CTYJIEHTOB BCEX HANPABJICHUM MOJATOTOBKH U BceX (OpM OOydeHHs TIO KypCy
«Xumust». — HoBoypansck, uzn. HTU HUAY MUOHU, 2012. - 59 c. (c BapuaHTamu
A3)

5 3apsuckas HO.B. Tepmoxumms. Ilpocteitmmie TepMOAMHAMHUYECKHE PAaCUETHI.
Meroanueckoe mnocoOue s CaMOCTOSATENbHOM pPaboThl MO Kypcy XWUMHH ISt
CTYJIEHTOB BCEX HaIlpaBJeHUN NMOATroTOBKU U (opm oOyuenus. — Hosoypansck, HTU
HUAY MUDU, 2012.— 58 c. (gomodH.)

6 3apsackas 10.B. Kuneruka. Merogudeckoe 1mocodue ajisi caMOCTOSITEIbHON paboThI
10 KypCy XUMHH JJIsI CTYJICHTOB BCEX HAIpaBJICHUM MOJATOTOBKU U (PopM 0OyueHHs. —
Hosoypansck, HTU HUA MUOU, 2012. — 63 c. (nomnonH.)

7 3apsiackas F0.B. OcobeHHOCTH MOBEACHUSI paCTBOPOB JICKTPOJIUTOB. MeToandeckoe
mocodue JUisl CaMOCTOSATENTBHOM paldoThl MO KypCcy XUMHUHU JUISi CTYJIEHTOB BCEX
HarpaBJeHu MoAroToBku u Gopm oOydenus. — HoBoypansck, HTU HUAY MUDU,
2014. - 33 c.

Ilpunoostcenue 2. Memoouueckue ykazanus 01 CHy0€HMO08 N0 0C60CHUI0 OUCUUNTUHDL.

34



Memoouueckue yxkazanus no oceoenuio oucyuniunovl « Teopemuyeckue
0CHOBbL npozpeccusnvix mexronocutl (puzuxa, xumus, 6uon02Us)»
aopeco8amnbl cmyoeHmam 3a04nol popmol 0b6yuenus nanpasienus 38.03.02.

«Teopernueckre OCHOBBI NPOTPECCUBHBIX TEXHOJOTHHN ((pu3nka, Xumwusi,
OMOJIOTHs)» SBJISIETCA €CTECTBEHHOHAYYHOUN AUCHUIUIMHON U TIPEACTaBIsAEeT COOOM
CUHTE3 COBPEMEHHBIX  E€CTECTBEHHOHAYYHBIX JIOCTHKEHHH B  00JacTH
UCIIOJIb3YEMBIX YEJIOBEKOM TEXHOJOTUM, OMHUPAIOIIMXCS Ha OCHOBBI (DU3UKH,
XUMUHU, OHOJOTHM, HAyK O 3emMjie, KOCMOJIOTHH, HAa MHOTOBEKOBOH OIIBIT
AKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX UCCIENOBAHUM.

N3ydenue QUCHMIUIMHBI U OBJIQJICHUE €€ OCHOBAMHU HAa YPOBHE HE HIKE
0a30BOT0 MO3BOJIUT BBITYCKHUKY:

-  OPHUEHTHUPOBATHCS B MHOIOOOpa3MM €CTECTBEHHOHAYYHBIX 3aKOHOB
MIPUPOJIBI, JICKAITUX B OCHOBE COBPEMEHHBIX TEXHOJIOTH;

- BRIpa0OTaTh YMEHUS U HABBIKM PEIIEHUS KOHKPETHBIX 3a7a4 U mpolieM u3
pa3HbIX OOJacTel eCTECTBEHHBIX HAyK, YTO TOMOXKET B JajbHEHIIIEM peliaTh
MpaKkTUYECKUE 3a7a4i B MPO(PECCHOHAIBHONU NEATEIbHOCTH M HE HCIBITHIBATH
3aTpyJHEHU TNpU T[OHCKE OTBETOB Ha BONPOCHl €CTECTBEHHOHAYYHOMU
HaIpaBJICHHOCTH;

- OOJerYuTh MPOIECC IMOHUMAHUS NPU HU3YUYECHUH NPOPECCUOHATBHBIX
JTUCLUIUIMH, UCTIOJIB3YIOIINX €CTECTBEHHOHAYUHbBIEC 3aKOHBI U MPE/ICTABICHUS,

- pacmMpuTh KPyro3op, OCO3HATh MHOT00Opa3ue MPUPOAHBIX SBICHUM H
HayKOEMKHX COBPEMEHHBIX TEXHOJIOTUH;

- chopMHUpOBaTh HAyYHOE MBINIJICHHWE, Pa3BUTh CIIOCOOHOCTH K
a0CTpaKTHOMY MBIIIJICHUIO, HE 00SATHCS MPOIIecca MOJCTUPOBAHUS MTPAKTHUECCKUX
CUTYyaLUH;

- TIOJyYUTh 0Aa30BbIE HABBIKM HAXOXKICHUS HEOOXOJMMOU CIPAaBOYHOU U
HayqyHOU uWH(OpMAIMKU B Pa3IMYHBIX JUTEPATYPHBIX HCTOYHUKAX, HCIOJIB3YS
TPaIUIIMOHHBIE OMOJMOTEUYHBIE PECypChl, AJEKTpOHHbIE pecypchl  ObC,
WNuTepHera;

- cTaTh 00JIee 1eNIeyCTPEMIICHHBIM, CAMOOPTaHN30BAHHBIM.

Hucuurnnraa «TeopeTuyeckue OCHOBBI  MPOTPECCUBHBIX — TEXHOJOTUU
(pusuka, xumusi, OMOJIOTHS)» H3y4daeTcsl Ha MPOTsHKEHUHU 2 ceMecTpa 1 Kypcea.

T.o. u3yyeHue CJIO0KHOTO Kypca pa30MBaeTCsl Ha 3Talbl, YTO CYIIECTBEHHO
obJieryaeT mpoIecc U3y4YeHus ¥ MOHUMaHWs MaTepuasa JUCIUTUIUHBI.

OO6mre peKoMEHIAUH 110 U3YYSHHUIO TUCIUIUTMHBI MOKHO C(HOPMYIUPOBATH
CHEAYIOIIMM 00pa3oMm.
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» OCHOBHBIMH BUJIaMH Y4eOHBIX 3aHSATHH SBISIOTCS ayJIWTOPHBIC 3aHATHS -
JIEKIMK, TPaKTUYECKUEe U  JA0OpaTOpHbIC  3aHATUS; KPOME  ATOro
MIpeyCMOTPEHA caMocTosITeNbHasA padoTa ctyaeHTa CPC, KOHCYJIbTallMOHHBIE
3aHATHUS.

» Bo Bcex cemecTpax nmpeaycMOTpeH TeKYIIHii KOHTPOJIb BeimoHeHUS CPC u
NMPOMe:KyTOYHAs aTrrectanmusa B ¢dopme dk3amena (1-2 cemectpsnl). s
KOHTPOJISL U OIIEHUBAHUS PE3YyJIbTAaTOB UCIIOIB3YETCS 0AJNJIbHO-PETHHIOBAs
cHCTEeMA.

» MaxkcuMalibHOe KOJHMYeCcTBO O0ajuioB, HAKalUIMBAEMBIX MPU HU3YYCHUU
JTUCIUTITUHBI :

- 0 OKOHYAaHUH Kaka0ro u3 cemectpos - 100;

- B T€UCHUE ceMecTpa (TeKyluil KOHTPoJib) — 60;

- Ha 9K3aMeHe (MMPOMEKYTOYHBIN KOHTPOoIh) — 40.

Pacnpenenenne pedTHHTOBBIX OAJIOB MO Pa3UYHBIM BHUJAM JIESTEILHOCTU
npuBeaeHo B Tabnunax Ilpunoxkenuss 3 pabouedl mporpamMMbl, MOXET OBITh
BBIJIAHO KaXJOMY CTYJICHTY B TE€UEHHUE CEMECTPa B MEYaTHOM U/WJIH DJIEKTPOHHOM
BHJIAX.
> BricTaBneHne OKOHYATCIILHOM OIEGHKH 10  3aBEPIICHHH  W3YUYCHUS

JTUCIUIUIMHBL B CEMECTPE YUUTHIBAET BCE JOCTIKCHHS M PACCUUTHIBACTCS

CJIETYIOIIUM 00pa3oMm:

OxonuarenpHbiii 6amn=(b1+b2)/3,

b1, b2 — Oamwibl MOJy4eHHBIE TMOCJIE MPOBEJACHUSI TEKYIIEro KOHTPOJIS H
MIPOMEKYTOUYHOM aTTECTAIlMU 110 JUCIUIUIMHE B 1-0M ceMecTpe.
T.o. or cTyneHTa TpeOyeTcs paBHOMEPHOE paclpeeiCHue CBOMX JMYHOCTHBIX
YCUJIMU MPU OCBOEHUH JNUCHUILIMHBI B TeueHue 2 cemectpa. Cucrema KOHTPOJIA U
OIICHUBAHUS HE TPEAYCMAaTPUBAECT MBICIUTEIBHOTO U (DU3UYECKOTO IITypMa
Marepualia B T€YEHUE KPaTKOro CPOKa, a HAL[EJTMBAET HA MOATAITHOE OCMBICIIEHHOE
npuoOpeTeHne 1eJI0CTHOM COBOKYITHOCTH 3HAHHM, YMEHHU, CIIOCOOHOCTEH.

» OcoO0eHHOCTH TpOBedeHHs]  ayAUTOPHBLIX 3aHaATHii. [locemenue
ayIUTOPHBIX 3aHATHUNA 00s3aTEIbHO (MOCENIaeMOCTh JIFOOBIX (POPM 3aHSATUI
YUYUTBIBAETCSI TPU BBICTABICHUUW PEUTHUHIOBBIX OamnoB). Bo Bpems
ayIUTOPHBIX  3aHSITUH  CTYJAEHT HE MOXKET SBJISATHCS  [MACCUBHOMU
cocTaBisitoneld yaeoHoro mporecca. OH MOJDKEH aKTUBHO Y4YacTBOBAaTh B
mpoueccax IMO3HAHMS, «IPOMYCKaThy) HU3ydaeMblii Marepuas uepe3 ceos,
MOCTENEHHO HAKAIIMBATh 3HAHUSI, IPUOOPETaTh YMEHUS U HABBIKH.

+  Jleknuonnsie 3anaTus (JI): mo 10 wac. — B 2 cemectpe. Jlekuuu Moryr
OBITh: 0030pHBIMH, UHPOPMALIMOHHBIMU, TPOOJIEMHBIMHU.
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B xone nexumii paccMaTpHWBAIOTCS OCHOBHBIC TIOHSITHS, TMPEIACTABICHUS TEM
Kypca, CBSI3aHHBIC C HUMHU TEOPETUUYECKHE M MPAKTHYECCKUE MPOOIEMBI, JAIOTCS
PEKOMEHIAINK ISl CAaMOCTOSATEILHON paOOThI M TIOJATOTOBKU K JaOOPAaTOPHBIM U
NPAKTUYECKUM 3aHATHSIM.

+  IlpakTnueckue 3ausitus (IIP): mo 8 vac. — B 2 cemectpe. [IpakTnueckue
3aHATUSL MOTYT OBbITh: WH(OPMAIMOHHBIMH, MNPOOJIEMHBIMU, CEMUHAPCKUMH,
IPOBOJUTHCS B (hOpPME aKTUBHOM TUCKYCCUM, MOXET UCIIOJIH30BATHCS TEXHOIOTUS
«MO3TOBOTO MITYpMay ISl IOMCKA COBMECTHOTO TIPABUIIBHOTO PEIICHUS 3a7a4 10
¢usnKe, B PpEKUME HHTCPAKTUBHOMW JIUCKYCCHM MEXIY CTyJACHTaMH U
MpernojaBareyieM, NpeaCcTaBiIsaTh COO0M padOTy B MajbIX rpymmnax.

[lenpr0 MPaKTUYECKUX 3aHATHA SBISICTCS AaKTHUBHU3AIUSl MBICIUTEIBHBIX
IPOLIECCOB CTYAECHTA, HAalleIMBaHUE HA MPUOOPETEHHWE YMEHHH W HaBBIKOB IO
PEIICHUIO KaK THUIOBBIX, TaK M TBOPUYECKHUX ECTECTBEHHOHAYYHBIX 3a7ad, |
npoOJieM, pa3BUTHE YMEHUIN U HaBBIKOB MCIIOJIb30BAHUSI CIIPABOYHON JTUTEPATYPHI
JUISL pEIIeHHs] MOCTaBIICHHBIX 3aaad; (OpPMUPOBAHHUE YMEHUU BBICKA3bIBATh U
IrPaMOTHO apryMEHTHPOBATh CBOE MHEHHE W IIPUHATOE pPEIICHUE, CIYyIaTh H
CIbIIIATh co0eceHUKa (KaK CBOET0 COKYPCHHKA, TaK U MPerno aBaTes).

+ JlaGopaTopubie 3ansaTus (JIP): mo 16 gac. B 2 cemectpe.

JlaGoparopHasi paboTa MO3BOJISIET BU3YAIU3UPOBATh TEOPETUUECKOE 3HAHUE,
HKCIIEPUMEHTAIbHBIM MYTeM YOEIUThCA B BBHIMIOJIHCHUH (yHIaMEHTaIbHbIX
3aKOHOB MPHUPOJbI, OIIYTUTh CYIIECTBYIOIIME MPAKTHUYECKUE OTPAHUYCHHS Ha
BBITIOJIHEHUE (PU3MUECKUX 3aKOHOB, MPOSIBUTH CBOM TBOPUYECKHE CIOCOOHOCTH,
KOMMYHHUKATUBHbIE U OPraHMU3aTOPCKUE CHOCOOHOCTH (paboTa B Majoil rpymnme
WM KOMaHJIE).

OpraHu3annoHHO-MeToAuYeCKHe yKa3aHus K NPOBEIEHUIO
JIA0OPATOPHBIX 3AHATHIA:

1) JlabopaTopHble  3aHATHS  BBIOJHSAIOTCA B CHEIHATM3UPOBAHHBIX
naboparopusix  kadenpel  GusMKU: Jaboparopuu  «MexaHUKH |
MOJICKYJISIPHOU (DU3UKH» , «IJIEKTPUUYECTBA U MarHeTusMa», «ONTUKH U
aToMHOM (Gu3uKm», «Xumum». Jlaboparopun (HU3NIECKOTO MPaKTUKyMa
pacrnionaratorcsi Ha 3 staxke ['nmaBHoro kopmyca (ayxa. 302, 306, 308),
XUMHUYECKOTO MpakTukyma Ha 1 ataxke ['maBHOro kopmyca (aya. 114).

2) JlabopatopHble pabOTHI MPOBOIATCS COINIACHO YYECOHOMY PpAacCIHCaHHMIO,
coctasisiemomy Y MO.

3) s BemoaHenuss JIP B 3aBUCMMOCTH OT 4YuciIeHHOCTH (Ooyee 16
CTYJICHTOB) TpyIa CTYACHTOB MOXET OBbITh pasleiicHa Ha JBE
MOATPYNIBI, Takke sl BbIMOTHEHUsT JIP cTyaeHTh 0O0bEenUHSIOTCS B
MaJible TBOPUYECKHE KOMAHIBI (TI0 2 YEIOBEKa).

4) JlaGopaTopHbie pabOTHl MPOM3BOAATCS CTYIACHTAMH II0 CICIHATBHO
cocraBisieMoMy TmpenoaaBaTenemM kadenpsl (usuku rpaduky. ['padux
COJICPKUT UHMOPMAITHIO JIJIS KaKIO0TO CTYICHTA TPYIIIHI:

- 0 jate BeIoJHeHus JIP;
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- 0 HOMEpE €ro KOMaH/Ibl;
- 0 HOMEpe 3aIUIaHMPOBAaHHOM K BBINOJHEHUIO JIP u  HOoMmepe
METOIMYECKOTO PYKOBOJACTBA K JIP.

Nudopmanust 1oBOoAUTCS A0 CTyACHTAa KaKk MUHUMYM 3a 2 HEAeIu 0
HayaJia JabopaTOPHOIO MPAKTUKyMa.

5) Ilepen nHauanmom BbimoiaHeHus JIP (3a Hememo 10 Ha3HAYEHHOH JaThl)
CTYJIEHT JOJDKeH MOJy4uTh Ha kKadenpe (PU3MKM TeyaTHBIM BapuaHT
METOJIMUECKUX yKa3aHUM K JIaDOpaTOpHBIM paboTam, JuO0 0OpaTUTHCS B
ANIEKTPOHHBIA YNTANIBHBIN 311 32 JIIEKTPOHHOW KOMKEN Mocoousl.

B meroamdeckux ykazaHHSAX K J1aOOpaTOPHBIM paboTaM TPHUBOMATCS IENN
paboThI, OMHMCAHUE DKCIIEPUMEHTAIBHONH YCTAaHOBKH, TCOPETUYCCKUE CBEICHMS,
MOPSIIOK TPOBEICHUsI paOOThI, OCHOBHBIE TPeOOBaHMS K BBIIIOJTHEHUIO PadOT U
0(pOPMJIICHUIO OTYETOB, KOHTPOJIbHBIE BOIIPOCHI IO TEME PaOOTHI.

6) Ilepen BBINOJHEHUEM JIAOOPATOPHOM paOOTHI CTYACHTHI JOKHBI:

v’ 03HaKOMHTLCS C COJIEPXKAHUEM PabOTHI;

v U3y4YUTh TEOPETHUYECCKUN MaTepual, HEOOXOTMMBIA I MPOBEACHUS
nabopaTopHoii  pa®OTBI,  MCIOJB3ysS  KOHCHEKT  JIeKIUM U
PEKOMEHAYEMYIO TEXHUUYECKYIO JIUTEPATYPY;

v’ 1popaboTaTth METOMUKY NPOBEACHHS pPabOThl W HM3YYUTh CXEMY
AKCIIEPUMEHTAIBHON YCTaHOBKY;

v/ OArOTOBHUTH  IIa0JIOH  odopMIIeHHS OT4eTa  (BOCIOJIB30BATHCS
TOTOBBIM 3JIEKTPOHHBIM 1a00HOM JIP).

Crpykrypa oT4era o JIP:

THUTYJIBHBIN JIUCT;

[ens paboOTHI;

Teopernueckas 4acTh;

DKCIEepUMEHTAIbHAS YaCTh;

. BriBOI.

OTtyeT o npoenaHHoON paboTe COCTABISETCS KAXK/IbIM CTYIEHTOM.
3aroToBJEHHBIM JoMa IA0JOH OTY€Ta AOJKEH cojepkaTh M.1-3, TaOiauisl

AKCIIEPUMEHTAIBHOU 4acTH; OJIOK-CXEMBI, ANEKTPUUECKHE CXEMBHlI,

NPUHIIMITHATIEHBIE CXEMBbI Ja0OPaTOPHBIX YCTAHOBOK; (OPMYJIbI, TpapuKuA HIH

PUCYHKH, HEOOXOAUMBIE JJIsl WILTIOCTPAlUU HH(POPMAIIUK.

TutyneHBIN TUCT 0TYETA O TAOOPATOPHOM PabOTE OKEH COACPIKATD:
v/ HAMMEHOBaHWs  MHHHCTEPCTBA,  By3a,  Kadeapsl,  Beaymliei
IpernojaBaHue JaHHON AUCHUILTUHBI (B BEPXHEH YacTH),
v' nanmenoBanue Buga CPC (otuér mo mabopatopHoil paboTe) KpyIHBIM
mpudToMm, Ha3BaHue JabopaTOpHOM  pabOThl, HAMMEHOBAHHE
JUCITATITAHEI,

A N
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v magnucn «McnoiaauTens» U «PyKOBOAUTENDY € YKa3aHUEM TPYIIILL
®HUO cryaenra, gomxHoctd 1 @O nipenoaBarens,
v/ MECTO ¥ T'0J] BHIIOJIHEHHUS pabOTHI (B HIKHEHN 4acTn).

OObIYHbIE KCEPOKONMMH BCero o00beMa TeopeTU4ecKoil YacTu K
paccmoTpenuro Ha 3amute JIP He paccmaTpuBawTcs.

[Ipu hbopMupoBaHUHN TEOPETUUECKON YACTH OTUETA CTYJIEHTY HEOOXOAMMO:

- BHUMATEJIBHO NPOYUTATh MAaTEPUAT;

- BRIOpATh U3 TEKCTa a03allbl, MePEIarolie OCHOBHYIO MBICIb TEKCTA;

- MUCbMEHHO CBSA3HO M3JI0KUTh B OTYETE OTOOPaHHYIO0 HH(OPMAITHIO.

B 3arotoBneHHbIl m1a0a0H otdeta o JIP BHOCATCS pe3ynbTarhl HaOMIOICHUH,
U3MepeHuu, pacyetoB npu BbinogHeHuu JIP. 1o okonuanum JIP Ha ocHOBanumn
aHanM3a pe3yJbTaTOB M3MEPEHUs, CIPaBOYHONW MHMOpMAIMK Kaxkaas KOMaHJa
CTYJIEHTOB (DOPMYJIHPYET BHIBOBI.

3amura 7a00paTOpPHOM pabOTHl MPOBOAUTCS KOMAHIOM CTYJIEHTOB IO
3aBEPILICHUH BBITIOJHEHUS pa0OThl M HANTMCAHUA OT4YeTa (B JIeHb BhIMoaHeHUs JIP)
B (Qopme JAMCKycCHMM MEXIy IpenojaBareiieM U cTyjaeHTamu. Jlis
CaMOCTOATEIbHONW MOATOTOBKM K 3amuTe JIP CTyIeHTBI JOJKHBI IOJB30BATHCS
KOHTPOJILHBIMU BOIIPOCAMU, YKa3aHHBIMU B KaXJOM METOJIMYECKOM PYKOBOJICTBE
K BBIITOJIHEHUIO JIP.

[Ipu BbICTaBIECHUN PEUTUHTOBBIX OAJTIOB 3a BBIMOJHEHHYIO JIP yunThiBaroTCs
MoKa3aTelid, KpUTEPHUH, IIKaja OIleHUBaHus, onucanHbie B Tabnuie 10. CtyaeHT
JOJDKEH MOMHUTh, UYTO MPHU BbINOJHEHUU JIP OLIEHMBAIOTCA HE TOJIBKO 3HAHUA,
HaBBIKW TI0 M3y4YaeMOM TUCIUIUIMHE, HO U JIMYHOCTHBIC KauyecTBa (CIOCOOHOCTH
paboTath B KOMaHJIe, CHOCOOHOCTh K OpraHu3aluud paboyero BpPEMEHU W
paccTaBjicHUsT MPUOPUTETOB B MPAKTUYECKOW JEATEIBHOCTH, CIIOCOOHOCTH K
caMOOOYYEHHIO, TBOPUYECKHE CIIOCOOHOCTH).

[lepen HauanoMm 1MKIAa JaOOPATOPHBIX PAabOT B KOHKPETHOM jabopaTopuu
CTYJIEHTBl 00s3aHBI TMPOCHYIIaTh TEXHUKY O€30MaCHOCTH MPOBEICHUS PadoT,
W3YYUTh UHCTPYKIIMIO 10 TEXHUKE 0€30MaCHOCTH M PACIUCATHCS O MPOXO0KICHUN
MHCTPYKTaXXa B CIICLIMATIBHOM XKypHaJe.

+ CamocrositennbHass padora cryaenta (CPC): TpymoeMKOCTh padOTHI
ykazaHa B PYII nanpasnenus- 324 yac.

BreinosiHeHne camMOCTOSTENIbHOM pPabOThl HEOOXOAMMO JIJIsI  YCIHEUIHOTO
oBiaaeHus ocHoBaMu auciuiuiiabel. CPC MoxeTr npenanosaraTe (B 3aBUCUMOCTH
OT CEMECTpa): M3YUCHHE TEKYIIEro TEOPETUYECKOro MaTepuaa MpU MOMOIIU
JIEKIIMOHHBIX KOHCIIEKTOB U YYEOHOU JIMTEPATyphl; MOATOTOBKY K KOHTPOJIbHBIM,
TECTOBBIM paboTaMm, Ja0OpaTopHbIM paboTaMm, 3adyery, BblnoJdHeHHEe [13,
HamnucaHue pedeparos.

IIpu BhInoiHeHnu pa3audHbiX BUA0B CPC BaxkHO:

v CBOEBPEMEHHO CIPABJIATHCS C dTAllAMU CAMOCTOSTEIBHOM paboTHI;
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v' CTpeMHTBCS TIOHATH CaMOCTOSATENBHO H3YYEHHBIH TEOPETUUECKHIA
MaTtepuall WM MaTepuaj, PacCMOTPEHHBIM BO BpeMsl ayJIUTOPHBIX
3aHATHUU,

v' Pa3o0parbcs B METOAxX PEIICHHUS 3a/1a4;

v' TIoHATH (DU3UUECKUI CMBICI 3aKOHOB U IIPHUHIUIIOB, UCIIONb3YEMBIX B
71a00paTOPHOM MPAKTUKYME;

v He 6osATbCS OMIMOUTHLCS M HOJNYYNUTH B CAy4ae 3aTPYAHEHUI TOMOIIH
y IIpenojaBaresis, 0OpaTUBIIKUCH 32 KOHCYJIbTAIIUEH.

+  KoHcyJabTanuoHHbIe 3aHATHS: TPOBOJASATCA  COMNIACHO  rpaduky
KOHCYJIbTaIMi NpenoaaBareneii kadheapsl GU3UKU He pexe 1 pa3a B HEJeo.

Koncynbraruu — BaxHbiit 3tan o0yuenusi. CTyJIEHT BO BpeMsl KOHCYJIbTallUM
MOJTy4yaeT YHUKaJIbHBIM IIAHC B JIMYHOM Oecele C MIperojaBaTelieM BBIICHUTH
OTBETHl HAa HEMOHSTHBIC BOIMPOCHI, KaK OPTraHU3aIMOHHOTO, TaK W Yy4eOHOTO
xapakrtepa. Ha koHCynbTaMM Jydllle MPUXOAUTh C YXKE IMOJATOTOBIECHHBIMU
BorpocaMu W Tpobimemamu. OOpaiieHue co CTOPOHBI OOydYaromerocs ¢
YTBEP)KJICHUEM, YTO OH HE NOHUMaeT «Bce», MOoCTaBUT B 3aTPYyJHUTEIIBHOE
MoJIOKEeHUe Joooro. BeposiTHee Bcero, CTYJEHT 3aTpyAHSETCS B MOHUMaHUU
KaKoro-Jim00o KOHKPETHOTO KIFOUEBOTO BOMIPOCA, pa3pelieHne KOTOPOro MO3BOJIUT
YCIICIIIHO CIIPABIISITHCS C PEHICHUEM OOJIBIIIOr0 Kpyra 3ajad.

+  Pe3ynbraT OCBOEHUS AUCUUILIUHBI OLICHUBAETCS MPU MPOBEICHUU UTOTOBOM
arrectalu 1o aucuuiuinHe.  IIpomexyTounas — arrecranus IO
JTUCLUIUIMHE MOKET TPOBOJAUTHCS B:

B (hopme rk3amena (1-2 cemectp).

[IpumepHBIii TIepeYeHb BOIMPOCOB K K JK3aMEHy,  IPUMEpbl OWIIETOB K
MPOMEXKYTOUHOM arTectaiuu npuseaeHbl B [Ipunoxenun 4. Bompockl k
AK3aMEHY BBIJJAIOTCS CTYyAEHTaM JJIsl CAMOCTOSITEIbHOM MOATOTOBKU B KOHIIE
cemecTpa.

[TokazaTenu, Kputepuu, IIKajga OIECHUBAHUS PE3yJbTATOB OOyYEHHsS IO
nucuuiuiiHe  coaepxkarcs B [Ipuiioxkennn 4 u 10OBOAATCS A0 CTYJIEHTa
nepes MoBeICHUEM 3K3aMeHa WM 3a4eTa.

+  Jlud npoxoXaeHUss MEPONPUATHM TEKYILIErO0 KOHTPOJSA U MPOMEXYTOYHON

aTTECTallMM CTYJICHThl MOTYT BOCIOJIb30BAThCSl KaK TPAIUIIMOHHON OMOIMOTEKON

BVY3a, Tak m snekTpoHHBIMH pecypcamu omoianoreku BY3a, obecneunBarommmMu

JIOCTYH K y4eOHO-MeTOoandecKuM mocodousm omommorekn HTU HUAY MUDU,

WHBIX JJEKTPOHHBIX OubOmuoteunnix cucteM (OBC). CrynmeHTBl MOTyT

BOCIIOJIb30BATHCS YCIYTaMHU 3JIEKTPOHHOTO YUTAJILHOTO 3aja.
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JlJis TeKyIIero ¥ UTOroBOro KOHTPOJIS MPU U3YyYEHUH Kypca (PU3UKU MOXKET OBITH
MCIIOJIb30BaHA PEUTUHIOBAsA CUCTEMA.

Ilpunoscenue 3. bannvno-peiimunzogan cucmema OyeHKu.

MakcuManbHOE KOJUIECTBO 0aII0B, HAKAINIMBASMBIX .
- TIpY M3YYCHUH Kypca 1o okoHYaHuu 1-ro cemectpa (Moayisb 1) - 100;

- B Te€UEHHUE ceMecTpa (TeKyIuid KOHTpoJib) — 60;
- Ha 3a4eTe (MTOTrOBBI KOHTPOJIh) — 40,
PacripenenieHrie  peWTHHTOBBIX OauIOB 1O pa3iMYHBIM BUJAM JCSATEIBHOCTH

IIPUBEACHO B TAOIHIIE.

Pacnpenesenue peiiTHHIOBBIX 0QJIJIOB TEKYLIEro M HTOrOBOT0 PEMTHHIA 10 BUAAM

AeATEeJIHbHOCTH 0aKaJaBpoB HanpasJjienus nmoaroropku 38.03.02
«MeHeIKMEeHT» NPH H3YYeHNH Kypca B TeUeHue 2-To0 ceMecTpa

O06BeM
No CTOMMOCTb, MaxkcumanbHOe
Bun nesrensHOCTH pabor,

TI-TI . B Oasiax KOJIMYECTBO 0aslioB
1 2 3 4 5
1 | Ilocemenue nekuui 5 1 5

[Tocemenne NpakTUYECKUX
. 4 1 4
2 | 3aHATHI
Breinonnenune
J1a00paTOPHBIX padOT MO
3 | 3apaHee YCTaHOBJICHHOMY 4 1 4
rpaduKy, MOJArOTOBKA K
nabopaTopHOI paboTe
Bovinonnenue
Jaabopamopuuvlx pabom eHe
4 | ycmanosnennozo epaguxa 4 0,5 2
(6 ce53u c nponyckom 6e3
VBANCUMENbHbIX NPUYUUH)
3amura JabopaTopHOM
5 | paboTsI (10 caemyroreit 4 1 4
paboThI)
3awuma nabopamopHotl
6 pabompwi (He 4 0.5 9
VCMAHOBIEHHO20
epaguka)
Brinmonnenne aByx
7 | moOMamnIHuX 3aJaHui 2 6,5 13
H31-7132
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2

Brlinonnenue 1Byx
JIOMAIIHUX 3aJlaHui (BHE
YCTaHOBJICHHOT'O CPOKa)

Harnucanue KOHCIIEKTOB
KI1-K4

(pabOTHI 3aUTCHBI
CBOEBPEMEHHO)

24

10

Hanucanue KOHCIIEKTOB
K1- K4 (pabotsr
3a4TCHBI BHE
YCTaHOBJICHHOT'O CPOKa)

12

11

[TogroroBka pedepara (B
CPOK)

12

[ToaroroBka pedepara
(BHE cpoka)

13

UTOI'O
(MakcuMaJIbHOE
KOJIM4eCTBO 0AJIJIOB B
TeYeHHe ceMecTpa)

60

14

Munumanvrnoe
KoJIuyecmeo 0aios
meueHue cemecmpa

40
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1 2 3 4 3)

15 | Mrorosan padora
(3x3aMeH)

[IpaBunbHBIN OTBET HA
OJINH TEOPETUUYECKUI 1 10 10
BOIIPOC

[IpaBunbHBIN OTBET HA
JIBa TEOPETUUECKUX 2 10 20
BOIIPOCA

[IpaBunbHOE pelieHue
IIPAKTUYECKOM 3a/1a4

[IpaBuibHBIN OTBET HA
OJINH T€OPETUYECKU
BOIIPOC U PEIICHUE
IPAKTUYECKOM 33]1a4
[IpaBunbHBIN OTBET HA
JIBA TEOPETUUECKUX
BOIIPOCA U PEIICHUE
MIPAKTUYECKOM 3a7jauu
HUTOIo
(MakcuMaJIbHOE
KOJIMYECTBO 0AJLJIOB 32
IK3aMeEH)

be3 BhInoIHEHUS
MIPAKTUYECKOM 3a/1a4n
BBICTABJIACTCS
KOJINYECTBO OaJIOB,
COOTBETCTBYIONIEE
OIICHKE
«YJIOBJICTBOPUTEIILHOY
BCEI'O
(MakcuMaJIbHOE

16 | KoJH4YecTBO 0AJLJIOB IO 100 100
3aBepUIeHHH 2-T0
cemMecTpa)
Cmyoenmsl 3a04HOU (hopMbl 00YUeHUsL O0NAHCHBL COAMb BLINOIHEHHbIE QOMAUHUE 3A0AHUSL,
HAnucauuvlii  peghepam U  COCMABIEHHblE KOHCHEKMbl 00  3a4emuol  Heoelu

(opuenmuposouno oo 1 uronsn). Pabomul, évinonnennvie u coanmvie, nocie 1 uroms (6ne
VCMAHOBIEHHO20 CPOKA) OVOYym 3aumenbl, HO OYEHEHblL 8 MeHbllee KOIUYeCcmao 6ainos.

30

40

40

IIpumeyanusi.
1 CTyneHThl MOTYT B T€UEHHE ceMecTpa noiayuuTh 1-10 6oHycHBIX Oaa (1o
YCMOTPEHUIO MPETNOIaBaTEN).
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[Ipu 3TOM yUUTHIBAIOTCS JINYHOCTHBIE KAU€CTBA CTYACHTA!

- aKTUBHOCTH OOYYAIONIETOCsl Ha IPAKTUYECKUX, TA0OPATOPHBIX 3aHATHUAX;

- BBICOKAsl MOTUBAIIMS K 00Y4EHHIO, K CAMOOpraHU3alliK, CaMOO0Opa30BaHHUIO;

- CIOCOOHOCTh K JIeTalbHOM MpopaboTKe H3ydaeMblX Pa3esioB, KOHTPOJIUpyeMas
npy HamucaHuu pedepara, 3cce, KOHTPOJIbHBIX PabOT, BBHIMOIHEHUH TOMAIIHUX
3aJaHMH;

- WHUIMATUBHOCTH CTYJIEHTA, HaIpaBJjCHHas Ha BBINOJHEHUE JOTOJHUTEIbHBIX
BUJOB paboT MO TemMaM JAUCHUUIUIMHBI (CO3/aHHME TBOPYECKOM paboThl 1O
CaMOCTOATENIbHO BBIOPAaHHOM TEME, COIJIaCOBaHHOW C MpenojaBaTeieM, U
3aTparvBarollied CMEXHbIE O00JacTU  pa3/iesioB JAWCIHUIUIMHBL W Oyayieu
npohecCHOHATBFHON eI TEIbHOCTH).

2 OxoHYaTelbHOE KOJMWYECTBO PEUTHMHTOBBIX OamnoB Pb BeicTaBisercs ¢ ydeTom
UTOTOB TEKYLIEr0 KOHTPOJIS U TPOMEKYTOUYHOM aTTeCTALNH .
Pb = PB(tekymur.) + PB(3Kk3),
PB(Texy1il.) — KOJTU4ecTBO pEUTUHIOBBIX OAJIIIOB, MOTYYEHHBIX MTPU MPOBEICHUN
TEKYLIETO KOHTPOJISI B TCYEHUE CEMECTPA,
PB(5K3) - KONMMYECTBO PEUTUHIOBBIX 0AJNIOB, MOTYYEHHBIX TP Clladye dK3aMeHa.

3 MHWroroBasi oIeHKa, TMOJy4eHHass 3a H3yYCHHE JIMCUMIUIMHBI, BBICTABISICTCS B
HK3aMEHAIMOHHYI0 BEJOMOCTh M 3aU€THYI0 KHIKKY OOYy4Yarollerocsi COIJIacHO
nepeBogHON 1mikane oneHuBanus (IlomokeHune o OauIBHO-PEHTHUHTOBOM CHCTEME,
PUMEHSIEMOM JIJIS BEICHHUSI KOHTPOJIs ycreBaeMocTH ctyneaTtoB HTU HUSTY MUON):

[TepeBoHas MIKaIa OLICHUBAHUS

Oruenka o 5 6anbpHOU 3auer CymmMma GamioB Ornenka T'pajatus
[IKaJe 10 TUCLATUINHE (ECTS)
5 (OTIMYHO) 90-100 A OTimaHO
85-89 B OueHp X0poIIo
4 (xopouio 75-84 C Xopo1io
(rop : 3aureno 70-74 D YI[EBHGTBOPI/ITGJ'II)HO
3 (YIOBIIETBOPUTEIHHO) 65-69
60-64 E ITocpeacTBeHHO
2 He 3aureno Hwuxe 60 F HeynosnersopurensHo
(HEYTOBIETBOPUTEIHHO)
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