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1 IIEJIA OCBOEHUS YUYEBHOM JUCIUILINHBI

Ienssmu ocBoeHns aucUUIUIMHBL «TeopeTndecKkue OCHOBBI IPOTPECCUBHBIX TEXHOJIOTHI»
SBJISIFOTCS:

® [IOBBIIIEHUE OOLIEKYIBTYPHOIO U 00Pa30BaTENBLHOIO YPOBHS;

e (opMHUpOBaHME HAyYHOI'O  MHMPOBO33PEHUS M  COBPEMEHHOIO HAy4YHOIO MBbIIIICHHUS;
O3HAKOMJICHHE C COBPEMEHHOM Hay4yHOM KapTHHOH MuUpa, C TMPEICTaBICHUSAMH 00
HEpPapXUUECKON CI0KHOCTU MUDAa;

® U3yuyeHHE OCHOBHBIX TNPHUPOJHBIX U TEXHOTCHHBIX SBICHUH B 0ONAaCTH (HU3UKH, XUMHH,
Oouosoruu;

e oBiaJeHHE (YHIAMEHTAIGHBIMUA TOHATUSMH, 3aKOHAMH, KOHIENIUSMH U TEOPUSIMHU
KJIACCUYECKHUX M COBPEMEHHBIX E€CTECTBEHHBIX HAyK, aJ€KBAaTHO ONMCHIBAIOIIMMU IIPUPOJHbIE
SBJICHUS, A TAK)K€ METOJAMM Hay4YHOT'O MCCIIEIOBAHNUS;

® 03HAaKOMJICHHE C aJrOpUTMAMH, INPHEMaMHU M METOJaMH, HauboJiee MHUPOKO MPUMEHIEMBIMU
B (PM3MKE U XUMMH IS PELICHUs] KOHKPETHBIX 3aJ1ay;

® O03HAaKOMJICHHE C HEKOTOPbIMM Hay4YHbIMM HpUOOpPaMU U YCTpoOWCTBaMH, (OPMHPOBAHUE
HAaBBIKOB  IIPOBEJEHUS  HAyYHO-HCCIENOBATENbCKOIO  AKCIEPUMEHTA u  o0paboTku
SMIUPUUYECKOI HHPOpMALIHH;

e (opmupoBaHuE CIOCOOHOCTEM K  HAKOIUIGHWIO, CHUCTeMaTH3alliM W aHaJIu3y
AKCIIEPUMEHTAJILHO MOJIYYEHHBIX JaHHBIX, CIPAaBOYHON MH(POpMAIUY;

e (opMHUpOBaHME CIIOCOOHOCTH Y OyIyIIMX BBIMTYCKHUKOB YCIEUIHO paboTaTh B HOBBIX, OBICTPO
pa3BHUBAIOIIMUXCS 001AaCTAX, CAMOCTOATEIBHO NMPHOOPETAaTh HOBBIE 3HAHUSI, YMEHUSI, HABBIKU B

3TUX 00JIACTIX.



2 MECTO YUYEBHOW JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPO-
I'PAMMBI

B cooTBeTcTBUM € KpeAUTHO-MOIYJIHHOW CHUCTEMOH MOATOTOBKH OakajiaBpOB MO HamlpaBICHHUIO
«MeHeKMEHT» JaHHas ydyeOHas AMCLUMIUIMHA SBISETCS 00S3aTENIbHOM Ul M3y4eHHS U BXOIHT B
cocTaB 00s3aTenbHO yacTu EcTecTBeHHO-HayYHOTO MOTYJISL.

[IpeamecTByromuii ypoBeHb 00pa3oBaHus - cpeaHee (MojHoe) odIiee 0Opa3oBaHue.

Jlj1g ycriemHoro OCBOSHMs Kypca y CTyIeHTa MpY MOJy4eHUH MPEe/IIeCTBYIONIEro o0pa3oBaHus
JOJDKHBIL OBITH CPOPMHUPOBAHBI KOMIETEHIIUH 110 PA3IMYHBIM pa3/ielaM MaTeMaTHKH, TAKUM KaK Ma-
TEMaTUYEeCKHI aHalN3, aHAIUTUYECKas TeOMEeTpHs, JIMHEHHas anreOpa, BEKTOpHas anreOpa, Teopus
BEPOATHOCTEM, a TaKXkKe MoJlyueHo 6a30Boe 00pa3oBaHUE B Mpejieiax MporpaMMbl CPEAHEN IIKOJIbI 0
€CTECTBEHHOHAYYHBIM JUCIUILINHAM — (DU3UKE, XUMUU, OMOJIOTUH.

3HaHus, YMEHHs, HaBBIKH, puoOpeTaeMble B pe3yibTare m3ydeHus kypca «Teopermueckue
OCHOBBI TIPOTPECCHBHBIX TEXHONOTHH ((pu3uKa, XUMHA, OUOJIOTHS)», OYyAyT CIIOCOOCTBOBATH
(hOpMUPOBAHUIO IMYHOCTH BBIMTYCKHUKA, 00JIa1al0IIEr0 Pa3HOCTOPOHHUMU 3HAHUSIMHU, CIIOCOOHOTO K
OBICTPOMY HM3MEHEHHUIO HampaBieHHs Mpo(ecCHOHANBbHON JEesSTeNbHOCTH B COOTBETCTBUU C
TpeOOBAaHUSAMHU PBIHKA TPyJa, MO3BOJAT YCIEIIHO paboTaTe B cepe AEATENbHOCTH, CBSI3aHHOU C
MOCTPOSHHEM CHCTEMBbl MEHEDKMEHTa, HalpaBJICHHOH Ha BHEAPEHHE  TEXHOJOTUYECKHX U
IIPOAYKTOBBIX WMHHOBAIM; MO3BOJIAT OoJiee OCO3HAHO M3y4aTb MPO(ECCHOHANIbHBIC JUCIUIIUHBI.
Kypc «Teopernyeckre 0OCHOBBI IPOIPECCUBHBIX TEXHOIOTUH ((hU3KKa, XUMHUsL, OUOJIOTHS )» HApALY C
muctummuHaMu ['ymanutapaoro moayns (dumocodusi, COHOIOTHs) COCOOCTBYET (HOPMHUPOBAHHIO
ATHYECKUX IIEHHOCTEH;  TIOKa3bIBACT HEOOXOAMMOCTH y4YeTa  MOCHEICTBHH  YIPaBICHYECKHX
peleHnii U JeMcTBUM ¢ MO3UMIUM COLMaIbHOM OTBeTCTBEHHOCTH. [IproOpereHHbIe 3HaHUS B Kypce O
CBOMCTBaX XHWMHYECKHUX BEIIECTB, COBPEMEHHBIX MOJMMEPHBIX MaTepHalIOB, 3aKOHOMEPHOCTSAX
MPOTEKaHUS XUMHUYECKUX, OMOXMMHUYECKUX, (PU3MUECKUX IMPOIECCOB M CHOco0ax YMpaBICHUS UMHU
MPEIIIECTBYIOT ~ HM3YYCHHIO  KypPCOB «PamunanuonHass ~ 6€30MaCHOCTbHY, «be3omnacHocTb
KHU3HEIEATSIBHOCTH», PACCMAaTPUBAIOIIMX BOIPOCHl OXPAaHbI OKPYXKArOIIEH Cpeibl, palroOHAIbLHOTO
MPUPOJIOUCIIONB30BAHUS, TEXHUKH Oe3omacHOCTH. KoMIUleKC u3ydaeMbIX JUCHUIUIMH OyneT

Croco0CTBOBATH (POPMUPOBAHHUIO IKOJIOTUUECKOTO MBITIUICHHS BBIITYCKHUKA.



3. INIAHUPYEMBIE PE3YJbTATHI OFYUEHUS IO YYEFHOU JUCIUATLIMHE

Kon
KOMIIETEHIINHU

KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXXCHUSA KOMIICTCHIIUN

VKE-1 Cnocoben
HCIIOJIb30BATh
3HAHHS
€CTECTBEHHOHAYYHBIX
JIACLIMIUINH,
MIPUMEHSTHh METO/IbI
MaTeMaTHYECKOT 0
aHajgu3a u
MOJICJTUPOBAHUS,
TEOPETHUYECCKOTO 1
AKCIIEPUMEHTAIBLHOTO
HACCIIEN0BAaHNUS B
[TOCTaBJIEHHBIX
3a7a4ax

3-VKE-1 3HaTh: OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYUYHBIX JTUCLIUIUIMH, METO/IbI
MaTeMaTU4YECKOT0 aHalli3a U MOJEIUPOBAHUS,
TEOPETHUECKOT0 U KCIIEPUMEHTAIBHOTO
HCCIICTOBAaHUS

V-VYKE-1 ymeTsb: uCnosib30BaTh MaTEMaTHYECKHE
METO/Ibl B TEXHUUECKUX TPUIOKECHUSX,
PacCUMTHIBATH OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKHI
Cy4yalHBIX BEJIMUMH, PEIIaTh OCHOBHBIE 337a4H
MaTeMaTUYeCKOU CTaTUCTUKH; PEIIaTh TUIIOBHIE
pacyeTHbIC 3a1a4n

B-YKE-1 Binagers: MeTogaMu MaTeMaTHYECKOTO
aHaJii3a U MOJICIUPOBAHUS; METOJaMU PELICHUS
3a/1ay aHAJIM3a U pacueTa XapaKTEePUCTUK
(UBUYECKUX CHCTEM, OCHOBHBIMH IIPHEMaMH
00pabOTKH HKCIIEPUMEHTATIBHBIX JAHHBIX, METOaMH
paboTHI C MPUKJIATHBIMUA TPOTPAMMHBIMHU

IIPOTYKTaMH

]_IGJII/I " 3aJJa4i BOCIIMTAaHUA, BOCHIUTATEIBbHBIN INoTCHI Al JUCIIUITJINH:

Hampasnenus/uenn | 3amaun BocnuTanus (KOM) BocnurarensHblil IOTEHIMAT AUCIUILINH
BOCITUTAHUS

ITpodeccuonanbHo | hopMHpOBaHUE TITYOOKOTO MO- | - JOPMHUPOBAHUE TO3UTHBHOTO

€ U TPYJ0BOE HUMAaHUS COLUAIbHON POJIH OTHOIIEHHUS K Mpodeccur HHKeHepa
BOCIIUTaHHE npodeccuu, MO3UTUBHOMN U aK- | (KOHCTPYKTOpA, TEXHOJIOTA), TIOHUMAaHH

TUBHOM YCTaHOBKH Ha LIEHHO-
CTH N30paHHOMU CreHaNIbHO-
CTH, OTBETCTBEHHOI'O OTHOIIIE-
HUS K Tpo(hecCHOHAIbHON Aes-
TenbHOCTH, Tpyny (B14)

€€ COIMaJIbHOM 3HAYMMOCTH U POJIU B
o01ecTBe, CTPEMIICHHS CIIEIOBATh
HOpMaM MpodhecCUOHATEHOM YTUKU
MOCPEJICTBOM KOHTEKCTHOTO OOyUYCHHSI,
peIIeHUs TPAKTUKO-OPHUEHTHPOBAHHBIX
CUTYallMOHHBIX 3a/ady.

- popMupOBaHUE YCTOWYUBOTO HHTEpECA
K MpoheCCHOHATBHOM JIeATeTLHOCTH,
CIIOCOOHOCTH KPUTUUYECKH,
CaMOCTOATEJIbHO MBICIIUTh, TOHUMATh
3HAYUMOCTD MPOPECCUU TTOCPEICTBOM
OCO3HAHHOTO BBEIOOpA TEMATUKH
MTPOEKTOB, BHITIOJTHEHHUS ITPOCKTOB C
mocJeyroel myOoaundHO Mpe3eHTaIuei
pe3yIbTaTOB, B TOM YHCJIE OOOCHOBAaHUEM
HX COLMAJIBHOW U IMPAKTUYECKON
3HAYUMOCTH,

- opMUpOBaHUS HABBIKOB KOMaHTHOU
paboThl, B TOM YHCIIE peaan3anuu
pa3IMYHBIX TPOEKTHBIX posiel (Jiuaep,
WCIIOJTHUTEIIb, aHAJTUTHK U TIP.)




MIOCPEJICTBOM BBIITOJHEHHSI COBMECTHBIX
IIPOEKTOB

dbopMupoBaHue
MICHXOJIOTUYECKOW TOTOBHOCTH
K npodeccruoHaIbHON
JEeSITeIIbHOCTH 110 N30paHHON
npodeccuu (B15)

- (hopMUpOBaHKE YCTOWYMBOTO HHTEPECa
K

PO eCCHOHAIBHON ICATEIBHOCTH,
MOTPEOHOCTH B JIOCTHI)KEHUU PE3yJIbTAaTa,
MOHMMAaHUS () YHKIHOHAIbHBIX
00s13aHHOCTEH U 337124 H30paHHOU

PO ECCHOHAIBHON ICATEIBHOCTH,
9yBCTBa MPO(HECCHOHATILHOM
OTBETCTBEHHOCTH Y€PE3 BBIITOJIHEHUE
y4eOHBIX, B TOM YHCJIC MPAKTUICCKUX
3aJIaHui, TPEOYIOIIUX CTPOroro
COOJIIOICHHSI TPABUJI TEXHUKH
0€30IaCHOCTH M HHCTPYKLIHM 110 paboTe ¢
000pyI0BaHHEM B paMKax Ja00paToOpHOTo
PaKTHKyMa.




4. CTPYKTYPA U COJAEP)KAHUE YYEBHOM U CIHUILIAHBI
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INPUMEYAHUSA.

KomnuectBo Hemenb (cronbenm 4), OTBEACHHBIX Ha W3yYEHHE pa3/elioB, YKa3aHO IO
pactpe/elieHHI0 JICKIMOHHBIX 3aHATHA B TEYCHHE CEMECTpa M 3aBHCHT OT PACHHUCAHHS Y4eOHBIX
3aHATUN 3a04HOrO OoTheneHus. J[3-momamiHee pacdyetHoe 3amanue, P — pedepar, K —koHCHekT mo
CaMOCTOSATENIbHO WM JIOMOJIHUTEIBHO U3Yy4aeMOMY TEOPETUUECKOMY MaTepHaly.

*) — paszen u3y4aeTcs CaMOCTOSTENILHO B CBA3U ¢ MaJIbIM KOJIMYECTBOM ayJAMTOPHBIX 3aHATHH, JTHOO
MpeAJIaraeTcsi U3y4UTh AOMOTHUTEIbHBIA TEOPETUUECKHUI MaTepuall o TeMaM pasjiena;

**) — yKkasaHbl OPHEHTHPOBOUYHBIE CpOKW caaunm [JI3, Tem pedepara, KOHCIEKTOB (paboOThI
BBITIONHSIOTCS 3a0YHUKaMU B Te4YeHHWE cemectpa); 3amanust st CPC BeigaroTcs B TedeHue 1-3
aymuTopHbIX 3aHATH. HexoTtopsie Buabl CPC gBISIOTCS CBOJHBIMH U BBIOJHSIOTCS MO HECKOJIBKUM
paznenam kypca (P-pedepar, pazaensr 1,3).

Nudopmanusa o mpoBeaeHNH 1a00paTOPHOTO MPaKTUKyMa MPUBOAUTCS B KaJICHJAPHOM ILIaHE
3aHATUH U CHHCKE J1a00paTOPHBIX padoT (CM. HUXKE).

Kanenmapuslii niuaH 3aHATHI KOPPEKTUPYETCs Mepel] HauaioM 3aHSITHH COTJIAaCHO PaCHHCAHUIO
ayTUTOPHBIX 3aHATUI CTYICHTOB 3a04HOU (POPMBI OOyUEHUSI.

4.2 Cooepitcanue neKyuOHHbIX 3AHAMULL

R

E TeMbl TEKIIMOHHBIX 3aHATUI

Q

=

1 Beenenue. Hayka kak yactb KyJabTypbl. Hayunoe nosnanue. MeTom0J10rusi 4 CTPYKTYpPa HaAyKu

Besoounas nexyus.
J1 OcHOBHBbIE LIENH U 3a/1a4M Kypca, CBsI3b C APYTMMHU JAUCLUUIUIMHAMU B OOLIEH cucTeMe Moj-
roToBKM OakanaBpa. @yHaaMeHTalbHbIe 3aKOHOMEPHOCTH €CTECTBO3HAHUS KaK OCHOBA HOBBIX
HAayKOEMKHMX TEXHOJIOTMM. Y CIIEXU Pa3BUTHS €CTECTBEHHBIX HAYK B TECUECHME MOCIEAHUX JECA-
TUIeTUl, o0mias XapakTepuCTUKa MX COBPEMEHHOI'0 COCTOsHUS. Baxuelmue nmpoOiaemsl co-
BPEMEHHOM HayKH.

Ponp xypca B nanHoM BVY3e. O6muii 06beM yacoB, MOPSJIOK U3Y4EHUs, paclpesieeHue
pa3zesoB Kypca [0 CeMeCTpaM U BUJIaM 3aHATUHN, TpeOOBaHHUS K MOATOTOBKE K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATUSAM, KOHTPOJIbHBIE MEpOIPHATHSA, PEHTHHIOBas CHCTEMa OICHUBAHUS
YpOBHS 3HaHUN. YUEOHUKY U IpyTrHe Mocoousl.

J1 Kynbrypa, ee nenu u 3amaduu, JOCTH)KEHUS KyJIbTypbl. MarepuasbHas, 1yXOBHas, COLU-
anbHas KynbTypa. Hayka xak yacts KyiabTypsl. Llenu u 3agaun Hayku. Mctopudeckue npeamno-
CBIJIKM BOZHUKHOBEHUSI HAYYHOro No3HaHusl. CHMEHTU3M M aHTHCLUEHTHU3M.

JI1 JIBa crioco0a 1mo3HaHus: €CTECTBEHHOHAYYHOE U TyMaHUTapHoe 3HaHue. Paznuuue neneit u
Croco00B MO3HAHUS; MTPEIMET U3y4eHus, 0co0eHHOCTH. McToprieckoe n3aMeHeHne OTHOIICHHUS
YEJIOBEUECTBA K CIOcOOaM MO3HAHUS, DBOJIIOIMS €CTECTBEHHBIX Hayk (IpeBHsisi Hayka, smoxa
Bospoxnenusi, HoBoe u Hogseliliee BpemeHa, COBpeMeHHasi 310Xa; KJIACCUYECKUN M HEKJIaCCH-
4yecKuil mepuoipl ecrectBo3Hanusl). CoOBpeMeHHOE MPEJICTaBICHHUE O MIOHSATHH «3HAHHEY.

J1 Hayka xax cucmema 3nanutl.

CTpyKTypa HayKHd ¢ TOUKH 3pEHUS MPAKTUYCCKON HAMPABICHHOCTH: (DyHIaMEHTAIbHBIC, TIPHU-
KJIaJHbIe HAYKH (TIpeIMET U3yueHus, el U 3a7a4u, IICHHOCTHOE OTHOIIICHHUE).

CTpykTypa HAyKH C TOYKH 3PEHUS MPEIMETHOTO €IMHCTBA: €CTECTBEHHBIC HAYKU, OOIIECTBEH-
HbIEe, TyMaHUTapHbBIE (TIPEeMET U3yUeHUs, eI U 3a/1a4i, 0COOeHHOCTH). EcTecTBEHHBIE HAYKU
n marematrka. OCOOEHHOCTH COBPEMEHHOTO M3MEHEHUSI CTPYKTYphl Hayku. CTpyKTypa ecTe-
cTBeHHBIX HayK. Jluddepennumanus Hayku. HTErpanms Hayku.

J1 Kpumepuu ucmunnocmu nayuno2o nosnanus.

JloHay4Hoe, 0ObIJIeHHOE, PeIUTHO3HOe, HaydHOe Mo3HaHue. Kpurepun MCTMHHOCTH HAy4YHOTO
MO3HAHUS. Y CTaHOBJIEHHE UCTUHHOCTH 3HaHMM: MeTOJl pabcuduKau, METo BeprupUKaLUU.
OTnuyre Hay9HOro 3HAHUS OT MU(OJIOTHYECKOT0, OOBIIEHHOTO, PEIMTHO3HOTO.
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Jlexius

TeMBI NEeKIIMOHHBIX 3aHATHHU

Cmpykmypa u Memoowvl HAy4HO20 NO3ZHAHUS

Ypoenu nayunoco nosznanus: SMIUPUYECKUM, TeOopeTHUECKUU. B3anMOCBA3b ypOBHEH.
UyBcTBeHHBIE (POPMBI TO3HAHUS: OLTYIICHUS, BOCIIPHUATHSI, IPEICTABICHHUS.
Dopmbl HaAyuHO20 NO3HAHUA: HAyYHbIe (DaKThl, MPOOJIEMBbL, HAyYHAs! TUIIOTE3a U TEOpUsl. 3a1aun
TEOPUH, DJIEMEHTHI TEOPUHU, TUIIBI TEOpUM (omucaTenbHble, Hay4dHbIe). [IpruMepsl BO3ZHUKHOBE-
HUS Hay4dHbIX Teopuil. Knaccugukayus memooos Hayunoco noswanus: oOIIME METOMAbI, 4acT-
HBIE METO/IbI, 0COOCHHBIE METO/IbI.

2 Ue

pa

XHyecKas CTPYKTypa maTtepuu. [IMCKPeTHOCTh U HENMPEPHIBHOCTh MAaTePUH

2

CoBpeMeHHbIe NIpeCTaABIeHUS 00 HePAPXUYECKON CTPYKTYype

Tlonamue «mamepusy. PaznudyHbie NpeacTaBiICHUs O CTPYKType Matepuu. CTpyKTypHBIE
YPOBHHM MaTepUH U UX OCOOCHHOCTH: OOBCKTHI JKHBOW M HEXHBOH MPHPOJBI; BEIIESCTBO, MOJIE,
BaKyyM; OOBCKTHI MaKpOMHpa, MHUKpoMupa, Meramupa. J[MCKPETHOCTh M HENPEPBIBHOCTH
MaTepuH.

DyHoameHmanivHble  83AUMOOCUCEUs  (CUNbHOe,  INeKMpPOo-MAcHUMHOe,  caaboe,
2pasumayuoHHoe) u ux 0CoO6eHHOCmu.

WHTEHCUBHOCTD B3aUMOIENCTBHUSA, OOBEKTHI B3aUMOAECHCTBHS, MAacIITad B3aUMOIEHCTBHA,
KOHIICTIIINK OJIM3KOICUCTBUS, NaTbHOACUCTBUS, METOIbI U3yUeHUs B3auMoeiicTBuid. [lonstue
«KaITMOPOBOYHBIC OO30HBIY.

2

Ocobennocmu  00vekmog Mukpomupa. YPOBHH CTPYKTYpPHl OOBEKTOB MHKPOMHpA!
3JIeMEHTapHbIe YacTHIbl ((PyHAaMeHTalbHbIE, COCTABHBIC); APO; AaTOMBI, MOJIEKYJbI. YacTHUIIbI
n anTryacTuiel. Kinaccudukanums sneMeHTapHbIX YacThll, (yHJaMEHTAIbHbBIE B3aNMOACHCTBUS
MUKpoMmupa: 0030HBI U (GepMUOHBI, (QyHAaMEeHTaIbHBIE ((OTOHBI, JENTOHBI, KBapKU) U
COCTaBHBIE (aIpOHBI, 0APUOHBI, ME30HBHI).

Ocobennocmu cmpykmypor Meeamupa. COBpeMEHHbIE TMPEACTaBICHUS O CTPYKType
Meramupa, TeMHasi MaTepus, TeMHas 3Heprus. Meronbl uccienoBanust o0beKToB Meramupa.
OTnuuns U 0COOEHHOCTH HEOECHBIX Tel M CKOIUIeHWH: ['anmakTuku, 3Be3/bl (3apokieHUE U
OBOJIIOIUS 3BE3], TEPMOSIEPHBIC PEaKIMH), TUIAHEThI, KOMETbI, MeTeopuThl. CoylHeuHas
cucTema.

3 HayyHasi kapTHHa MHPa: 3BOJIOLMSA NPeACTABICHUH, HAYYHAsl apagurma

JI3

Hayunasa kapmuna mupa

[TonsiTne «Hay4yHass KapThHa Mupa». Mcropuyeckue NPEANOCHUIKM BO3HUKHOBEHUS
HAy4YHBIX KapTHUH MUpPa; UICTOPUYECKHU CIIOKUBIINECS KapTHHBI MUPA.

Mexanucmuueckass xapmuna mupa. OCHOBHBIE TIOJOKEHUS M IPEICTaBICHMUS.
MexaHunuusM,  AETEPMHUHHU3M,  paclpoOCTpAaHEHHE  MEXaHMYECKOTO  B3aUMOJICHCTBUS.
Hcropuyeckne  MNpeANnoOCBUIKM  BO3HMKHOBEHHS ~ MEXAHUCTHMUECKHUX  NPEJCTABIICHUH,
HCTOpPUYECKOE pa3BUTHE B3TJISA0B Ha MexaHnueckoe aBmxenue ([pesuuii mup, CpenHue Beka,
Onoxa Bo3poxaenus, HoBoe Bpems). MecTo uenoBeka B MEXaHUCTUUECKOM KapTHHE MUpA.

Onekmpomazuumnas kapmuna mupa. OCHOBHBIE TPUHLUIBI W  IPEICTaBICHUS;
pacrpocTpaHEHHE dJIEKTPOMAarHUTHOTO B3auMoAeWcTBHs. McTopudeckue NpeAroChUIKH
(GbopMUpOBaHUST  DJIEKTPOMAarHUTHOM  KapTuHbl Mupa. COBpEeMEHHOE  HCIIOJIb30BaHHE
JOCTHKEHHMM HayUHBIX NPEICTaBICHUNH. MecTo uyenoBeKka B 3JIEKTPOMAarHUTHOM KapTHHE MUpA.
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Keanmoeo-nonesas kapmuna mupa. OCHOBHbIE NPUHLMIBI U IPEACTABICHUS (IIPUHLIUIL
HEOMpPEACNIEHHOCTH, JIOTIOJHUTEIbHOCTH, COOTBETCTBUS). lcTopuueckue MpeanoChbUIKH
(hopMUpOBaHHS KBAHTOBO-TIOJICBOM KAPTUHBI MUPA.
eonroyuonnas Kapmuua — Mupa. OcHoOBHBIE MIPUHLUIIBI u IIPEICTABIICHUS
(MEeXIUCIIUTUIMHAPHBIN MTOIX0]I, CHCTEMHBIN MMOAXO0/, MPUHIUI TJI00aTHFHOTO 3BOJTIOIMOHU3MA,
NPUHLMII caMOOpraHu3auuu Martepuu). lcropuueckue mpeanochUiku — (HOpMUPOBAHUS
3BOJIFOLIMOHHOM KapTHUHBI MUpPa. MECTO YeIOBEKA B 3BOJIFOLIMOHHON KapTUHE MHPA.

Hayunasa napaouema. Cmena HaydHoW napaaurmbl. HayuHble peBOMIOLMH, MPEANOCHUIKA
BO3HHUKHOBEHMSI.

CraTucTHYeCKHE 3aKOHOMEPHOCTH B MPHUPO/IE
Ilepsoe nauano mepmoouHamuxu
PaBHOBECHBIC 1 HEPABHOBECHBIE COCTOSIHHS CUCTeMbL. KpyroBeie, 0OpaTiMbIe U HEOO-
paTHMBbIE TIPOIIECChl. BHYTPEHHSS SJHEPTHsI CUCTEMBI KaK (DYHKIIHSI COCTOSIHUS; KOJIMIECTBO
TEIUIOTHI; paboTa HIeaIbHOI0 ra3a. Bmopoe u mpemve nawania mepmoOUHAMUKU
Hepasnosecnvie cocmosinus u npoyeccol.

Camoopranuzaiysi B npupoje u odmectBe. CUHEpPreTuka Kak Hayka O CaMOOpIaHU3allHH.
Oco0eHHOCTH HBOJIOIMOHHBIX TMPOIEeccoB. [IpuMepsl camoopraHu3anuyd B (U3HKE, XUMUH,
OHOJIOTHH.

CHHepreTrka U MEHEDKMEHT.

Onrtuka: pynaamMmeHTaIbHbIE 3AKOHBI U OCHOBHbIEC ITOHSITHS.

OnTuka: nenu u 3ajadu, IpeaMeT U3yueHus, KiaccuuKarus.
Kopnyckynapro-eonnosas npupooa ceema

CBer Kkak asieKTpoMarHuTHas BojHa. OCOOEHHOCTH pacpOCTPAHEHUSI AIEKTPOMAarHUTHBIX
BOJIH, LIKaJIa YJIEKTPOMAarHUTHBIX BOJIH.

3axonvl ceomempuyeckol onmuxy: 3aKOH OTPAKEHUS, 3aKOH NPEIOMIICHUS, aOCOTIOTHBIN
[I0Ka3aTelb INPEIOMIICHHS, COOTHOIIEHUE MEXKIY IOKA3aTelIeM IPEIOMIIEHUSI U CKOPOCTBIO
CBETa B BEILIECTBE, ITOJIHOE BHYTPEHHEE OTpaK€HUE (CBETOBO/IbI, ONTOBOJOKOHHbBIE JTUHUM CBSI-
3u). [IpMeHeHne 3aKOHOB F€OMETPHUECKOM ONTUKH B COBPEMEHHBIX TEXHOJIOTHSX.
3axomnwsl 80110601 ONMUKU
Wutepdepenius csera. KorepeHTHOCTh U MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Y CIIOBUS
HaboieHus sBeHus uHTepdepeHru. ONTHYecKrue cXeMbl sl HabJtoIeHusl HHTep(epeHun
(meton KOHra). YciioBust MaKCUMyMOB 1 MUHUMYMOB UHTep(EPEHIIMOHHON KapTHHBI, ONTHYE-
cKasi pazHocThb xoja. IIpumeHeHue siBneHUI MHTEPPEPEHLIMH B COBPEMEHHBIX TEXHOJOTHSX:
MIPOCBETIICHUE ONTUKU, MHTEP(PEPOMETPbI, METOABI KOHTPOJISI TIOBEPXHOCTEH ONTHYECKUX TEl.
I'onorpadus.
Hudpakius ceera. YcnoBus HabmoneHus audpakuuu. [punnun INoitrenca-dpenens.
Hudpaxius Openens u Opaynrodepa. Judpakuus @paynrodpepa Ha qudpakimoOHHON
pemierke, kpucramiax. [Ipumenenue sBieHu qUQpakiui B COBPEMEHHbIX TEXHOJIOTHSIX;
U3Yy4YeHHE CTPYKTYpbl MaTeprasioB. [Ipobiaemsbl pa3peraromieii criocoOOHOCTH COBPEMEHHBIX
ONTUYECKUX MTPHOOPOB.
Keanmosvie ceoticmeéa uznyuenus. OCOOEHHOCTH W XapakTepUCTUKU (POTOHOB. [laBnmeHue
CBETa.
Jlazepsl: TUIIBI J1a3epOB, UX HA3HAUYEHHE, METObI IOJYYEHHS] KOTEPEHTHOT0 U3Ty4EeHUsl.

OcCHOBBI PAIMAITMOHHBIX TEXHOJIOTHI

Anpo: crpoenwue, siAepHbIE CUIIbI, 0003HAYCHUS BHUJIA 2. DOHeprus CBsI3U. Y CTOMYUBOCTD SIEP.
Buowvr paouoaxmuenoco uznyuenus: o-, - ,y-u3nydeHue. 3aKOH paJMOAKTHBHOTO pacraja.
AkTuUBHOCTS. [leprop nonypacmnaaa paguoHyKINI0B.

Buonoeuueckoe oeticmsue paouoakmueHvix usiyyeHuil

YpOoBEHb OMNACHOCTH pAa3JIMYHBIX H3JIYYEHUH, HETaTMBHOE BIMSHUE HA YEIOBEYECKHUU
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opranusM. Jlo3pl u3nydeHusa. CrnocoObl perucTpauuyd M 3alUThl OT pPAa3JIMYHBIX BHUJOB
U3ITy4YEHUs.

Cospemennvie paduayuoHHble MexHON02UU

ATOMHBIE JIEKTPOCTAHIMH: YCTPOHUCTBO M MPUHIUI pabOThI AaepHOro peakropa. OTHOLIEHHE
COBPEMEHHOI0 MUPOBOI'0 OOIIECTBA K UCIOIb30BAHUIO SAEPHOM SHEPTUU.

Vcnonb30BaHue paualliOHHBIX TEXHOJIOTUH B MEUIIMHE.

TepMosiiepHble peakUu: MPUMEPHI, BO3MOXKHOCTb HCIOJIb30BAaHUS UYEIOBEKOM, IPUPOJHBIE
IIPOLIECCHI.

HerartuBHoe MCnOiIb30BaHUE SHEPIrUU PAAUOAKTUBHBIX M3IyYEHUH (SIEpHOE OpYXKHE U T.IL.).
[TpoGnemsl simepHOi 6€30IaCHOCTH.

4 XuMun4deckui YPOBE€HL OpPraHM3alud MaTEpuu: 0CO0EHHOCTH CTPYKTYPbI, (byl-[)IaMeHTaJIbHI)Ie
3aKOHbI U OCHOBHbIC ITOHATHSA.

JI14

XuMus Kak pasfien ectecTBo3Hanms. [IpenMer XuMuu, B3aUMOCBSI3b C IPYTUMH HAayKaMHU.
Ycnexu XUMHUM B TEUEHHUE IIOCICAHHMX JECATHICTHH M XapaKTEPUCTHKA €€ COBPEMEHHOIO
COCTOSTHHUSL.

OcHosHbIe 3aKOHbL U NOHAMUSA XUMUU

3aKOH COXpaHEHHUs MAaTEpPHH, 3aKOH ITOCTOSHCTBA COCTaBa. BemiecTtBa MepeMEHHOTO
cocTtaBa. DJIeMEHT. XUMHUYECKUEe CUMBOJIBL. BaneHTHocTh. CreneHb okucieHus. IIpocteie u
ciokHble BemiecTBa. OmpenerieHne CTENeHW OKHUCICHUS 10 (opMmynaM COCTUHEHHIA.
CocraBieHue GopMyIT BEIIECTB.

Ilepuoouueckuii 3axkon u maoauya /.. Menoeneesa

T4

Obwue 3aKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX NPOYEecco8: IHEPLemuKa XumMudeckux
npoyeccos u mepmMoOUHaAMuKda.

OcHoBHBIE 3aauM TEPMOAMHAMMKHU. TepMoanHamuueckas cucreMa. [lapameTrpel cCUCTEMBI.
OYHKIIMM COCTOSIHMSI CUCTeMbl. TeruioBoil 3ddext peakuuu. OHTanmpnus. CraHgapTHas
SHTAJBINS 00pa3oBaHMs BellecTB. MI3MeHeHne 3HTaIbIINKU B XoJe npouecca. 3akoH .M. 'ecca
U CJIECTBUS U3 HETo. TepMOXUMHUYECKHE YPaBHEHUS U TEPMOXUMUYECKUE PACUETHI.
Hanpasnennocmo xumuueckux npoyeccog

DHTpOIUsI CUCTEMBI U €€ W3MEHEHUE B XoJe peakiuu. CTaHaapTHas SHTPONUs. DHeprus
I'n66ca.
CrangaptHoe uW3MeHeHHe »HHepruu [ub0ca B Xxoje peakuuid oOpa3oBaHMs BEILIECTB.
HanpasinenHocts mnpoueccoB. CaMO-IIPpOM3BOJBHBIE M HECAMOIPOM3BOJIBHBIE IPOLIECCHI.
OOpatumble U HeoOpaTuMble peakuuu. lIporHozupoBaHHMe NPUHIUIHAIBHON BO3MOXKHOCTU
ITPOTEKAHUs IPOLIECCOB.

JI5

Obwue 3aKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX NpoYeccos: XuMudeckdas KuHemuxa,
Xumuueckoe pagHosecue.

Kunernka. ['OMOreHHBIE M TeTEpOreHHbIE CHCTEMBbI. [IOHATHME CKOPOCTH XWMHYECKOU

peakuuu. 3aBUCHUMOCTh CKOPOCTH pEakIUM OT pa3iuyHbIX (aKTOpoB (TeMmepaTypsl,
KOHIIEHTPAllUH PEarupyrolnx BENIECTB, NPUCYTCTBUS KATAINU3aTOPa, IPUPOABI PEarupyronuux
BEILIECTB).
Mexanusm peakuuu. 3akoH JAecTByrommx Macc. KnHernueckoe ypaBHeHue. Koncranta
CKOPOCTH PEaKLMU. 3aBUCUMOCTb CKOPOCTH peakiuu oT temneparypsl. [Ipasuno Bant-I'odda.
OHeprusi aktuBauuu peaknuu. Katanuruueckue mpoueccsl. ['OMOTeHHBI M TeTepOreHHbIN
karanu3. Karamuzaropel. MHrubutopsl. Ponb kaTanm3aTopoB B MPUPOIHBIX U TEXHOT€HHBIX
JKOCHCTEMAaX. be30MacHOCTh KaTAIMTHYECKHUX MTPOLIECCOB.

Xumuueckoe pasnosecue
Obpatumocth peakumil. CocTosiHME XUMHUYECKOro paBHOBecus. KoHcTaHTa paBHOBECHS.
Cmenienne xumudeckoro pasHoBecus. [Ipunmun Jle Hlatense. Bo3MOXHOCTh OonTUMU3aLNN
XMMHUYECKMX TpOLIECCOB. 3HA4YE€HUE MPUHIMNA M TPUPOAHBIX, OUOXUMMYECKHUX U
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Jlexius

TCXHOI'CHHBIX 3KOCHUCTCM.

JI5 Peaxyuonnas  cnocobnocmv  eewecms.  [enemuyeckas — C643b  OCHOBHBIX — KAACCOB
ke Heopeanuyeckux coeOuHeHuu

CocraBiicHUE ypaBHEHHI XUMHUYECKUX PEAKIMI B MOJICKYJIIPHOM U HOHHO-MOJICKYJISIPHOM
Bujax. O0IIMe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUIA.

5 YesoBek: (peHOMeH yesioBeKka, Ouocdepa, Hoocdepa.

JI5 Denomen yenosexa

Cywnocmo uenogeueckoeo coznanus. 1lo3HaBaTenbHas 1EATEIbHOCTh YEJIOBEKa U €€ 00b-
€KTUBHBIC MPEANOChIKA. DYHKIMN HEPBHON CHCTEMBI; (DYHKIIMH YEIIOBEYECKOTO T'OJIOBHOTO
Mo3ra. [Ipeanocbuiky BO3HUKHOBEHHUSI COBPEMEHHOTO YEJIOBEYECKOr0 TOJ0BHOIO Mo3ra. Oco-
OCHHOCTH CTPOEHHS YEIIOBEYECKOTO TOJIOBHOTO MO3Ta, €r0 OTIWYHE OT KUBOTHOTO. OCHOBHBIE
(GYHKIIUN 1eATeIbHOCTH HEpBHOM cucTeMbl. CO3HAHUE KaK Pe3yNbTaT AESTEILHOCTH HEPBHOM
cucteMsl yenoBeka. CTpykTypa co3Hanus (Tpu chepsl co3Hanus coryiacHo A.I'. CiiumpkuHy).
OcHOBHbIE TO3HABATENbHBIE CIIOCOOHOCTH YENOBEKAa: pallMOHallbHAs, CEHCUTHBHAs. Mpllie-
Hue. Meicib. M3ydenne mpinuieHus. OObEKTHBHBIE NPEINOCHUIKH MBIIUICHUS. J[OCTHKEHUS
Herpoduznongoruu. AcumMMmeTpusi GyHKIHOHUPOBAHUS TOJOBHOIO MO3ra 4yesnoBeka. OcoOeHHO-
CTH (PYHKIIMOHUPOBAHUS JICBOTO U MPABOTO MOJYIIAPHIA TOJOBHOTO MO3ra. JIBa THITa MBbIILIe-
HUS U UX OCOOEHHOCTH: JIOTHYECKOe, MHTYHUTHBHOE. HopManbHOE (yHKIIMOHHPOBAHHE TOJIOB-
HOTO MO3ra, PO eCCHOHANBbHAS «Ie(hopMarvs CO3HAHWS W MBIIILJICHUS.
buocghepnwiii yposensv opeanuzayuu mamepuu ™
OcobeHHOCTH KUBOW M HEXUBOW MaTepuu. [IpencraBienust 0 mMpoucXoKaeHUH xu3Hu. Yeno-
BeK Kak (heHomeH mpupojsl. XKuzHeobecneuenue yenoBeka. Yenosek u Ouochepa. Gopmupo-
BaHue Hoocdepsl. [IpodiemMbl HIKOJIOTHH.

* Tembl U3y4yaroTCs MOJHOCTHIO CAMOCTOSITEIBHO, JTM00 TOMOJHUTENBHO K JIEKIIMOHHOMY MaTepuaiy (B
CBSI3U C MaJIbIM KOJIMYECTBOM ayAUTOPHBIX YacoB — 5% OT o01iero o0bema).
** - Marepuall HoJIpoOHEe pacCMaTPUBAETCS B TEUEHUE J1a0OpaTOPHOTO NMPAKTUKyMa

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpn peamu3zanuu nporpaMMbl JUCHUIUIMHBL «TeopeTuyeckne OCHOBBI IPOTPECCHUBHBIX
TEXHOJIOTHI» MCIIONIb3YIOTCS pa3InyHble 00pa30BaTEIbHbIE TEXHOIOTHH.

AynuTOpHBIE 3aHATUS TPOBOASTCA B pOpME JIEKIM, MPAKTUYECKUX U JTAOOPATOPHBIX 3aHSITHH.
JI7i KOHTpOJISI YCBOGHUSI CTYACHTaMHU pa3/ieJIOB JAaHHOTO Kypca BBIMONHSIOTCS JOMAIHUE 3aJaHUs,
COCTABIISIFOTCS] KOHCIIEKT 110 TEOPETUUECKOMY MaTepHaty.

CamocrosTenbHas paboTa CTYAEHTOB IMOJpa3yMeBaeT MoJi COOOH paccCMOTPEHHUE JIGKLIMOHHOTO U
MPAaKTHYECKOTO MaTephaja C HWCIOJIb30BAaHUEM pPEKOMEHIyeMOW JIHuTeparypbl (y4eOHHKOB U
METOAMYECKUX MOCOOMH MO Kypcy); TOATOTOBKY K JIaOOpaTOpHOMY HPAaKTUKYMY, BBIIIOJHEHHE
pacyeTHBIX JOMAIIHUX 33JaHWi; HaMcaHue pedepara; MOATOTOBKY KOHCIEKTOB MO CAMOCTOSITEILHO
WIN JOTIOJTHUTEIBHO U3y4yaeMOMY TEOpPETHUYECKOMY MaTepuay. Buibsl camocTosTenbHON paboThl M UX
TPYJOEMKOCTb MOJIPOOHEE OMUCAHBI B 1. 5.3.

Jlnis TOBBIIIEHUS YPOBHA 3HAHUH CTYAGHTOB MO Kypcy «TeopeTndyeckre OCHOBBI
MIPOTPECCUBHBIX TEXHOJIOTHI» B TEYEHHE CEMECTPa OPTaHM3YIOTCS KOHCYJbTAIMH IIPEToaBaTeeit
(cornmacHo rpaduky KoHCynbTaruil kadeapsl Gpusnkn). Bo Bpems KOHCYIbTaIIMOHHBIX 3aHSATHI:

® TMPOBOAUTCS OOBICHEHHE HETIOHSITHBIX JIJISI CTYICHTOB Pa3/IesIOB TEOPETUUECKOTO KypcCa;

® PA3BACHAIOTCA AJITOPUTMBI PEIICHUA 3aJa4 HHAWBHUAYAJIbHBIX JOMAITHUX Ba)IaHHﬁ;

¢ [IPUHHUMAIOTCA 3aJ0JDKCHHOCTH 110 pa3IMYHbIM BHUIaM pa60T nT.O.

B TedyeHue cemecTpa Bce JKeNAIOLIME CTYIEHThl 00ECHEUMBAIOTCS SJEKTPOHHBIMU BEPCUSMHU

METOAMYECKUX MOCOOMH, UMEIOITUXCs Ha Kadepe, Mo n3ydaeMoMy Kypcy i paOboThI 1oMa.
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5.1 Temwbl npakmuueckux 3auamuil

3austue

TeMbl TPaKTUYECKUX 3aHATHI

I1P1

Knaccugpurayus memooos nayunozco nosHanus: OOIIME METOMBI, YaCTHBIC METOJPbI,
0COOCHHBIE METOIBI.

OcoOeHHbIC YMIIUPUYECKUE METOBI (HAOTIOACHHE, U3MEPEHHE, YKCIICPUMEHT).

OcobOeHHBIC TEOPETHYECKHUE METOJbI: abCcTparupoBaHue, GopMaiu3alus; ujaea-
JI3aIds, UHAYKIMS, THIIOTETHYCCKUI METO/, e TyKITHS.
OcoOcHHBIE  YHHMBEpPCAJIbHBIE  METOJIbI:  AHAJIOTHS, MOJCIUPOBAHHE  (THIIBI
MOJICJIMPOBAHUs), KiacCu(DHUKAIUs;, aHAJIN3, CHHTE3.

Meroapl OIICHUBAHUS TMOTPEUTHOCTEH HAYYHBIX U3MEPEHHM, OCOOCHHOCTH TPO-
1ecca U3MEpPEHUsl, TUIIbl U3MEPEHUM, 3aUCh PE3yJIbTaTa U3MEPEHUSI.

Kpumepuu ucmunnocmu nHayyrnozo 3nanus.

Omauyue Hay4HO20 U NCEBOOHAYUHO20 3HAHUS.
[IceBnonayka. Buabl nceBioHayqyHOro 3HaHus. [Ipeanochiku «ycnexa» pacrnpocTpa-
HEHUs TceBAoHay4yHoro 3HaHus. «lloTrpeburenu» mceBnoHayuyHOro 3HaHusA. Omac-
HOCTb TICEBJJOHAYYHOTO 3HAHHMSI, CIIOCOOBI «3aIUTHI.

Omuka nayxu.
HpaBcTBeHHOCTh M HayyHOE 3HaHUE. COOTHOIIEHNE MEXIY KPUTEPUSIMHU UCTUHHOCTH
HAy4yHOTO 3HAHUSI W HPABCTBEHHOCTHIO. IOpuanyeckuid, HSTUYECKUN KOHTPOJb
Hay4HBbIX HcclieqoBaHui. EBrennka. buostuka. OnacHOCTh TICEBIOHAYYHOTO 3HAHMUS,
CIIOCOOBI «3AIIUTHBD».

I1P2

Hepapxuueckas CTpyKTypa MaTepuu: yYpOBHH MakKpo-, MHKpO-, Meramupa U HX
ocobennoctu. Ctpykrypa Bcenennoii, Teopuu sBomonuu Bceenennoit, ComHedHOM
CHCTEMBI, 3eMIIH.

CoepemeHnvie npedcmasieHus 0 NPoOUCXoxcoeHuu u 3goaroyuu Beenennoti. I'unoressl,
uccienoBanus U Teopun Xabbina (3akoH Xab0mna), A. @puamana, P. 'amosa. Teopus
bonbmioro B3peiBa. PennkroBoe u3mydenune. OcoOeHHOCTH (HOpMHUPOBAHHS MaTepun
nocie bonemioro  B3peBa.  [IpoGnembl, BO3HUKAIOIIME TPH  HUCCIECIOBAHUU
KocMuuecknx 00bekToB. [TonsaTus «MeTarajgakTuka», «<KOCMHYECKHUI TOPU3OHTY.
IIpobremvr 06veounenus hyHOameHmanbHuIX 83aUMOOetiCmMBUll,

MPUYMHB HEOOXOIUMOCTH HCCIEIOBaHUS OCOOCHHOCTEH B3aMMOJIECHCTBHI, Teopus
oo Beenennoil.  Omektpocnaboe B3aumojeictBue. Teopusi Bemmkoro
o0wveanHeHus, Teopus «Bcero» (Teopus CynmepcuMMETPUYHOTO B3aUMOICHCTBUS).

I1P3

Hayunasa kapmuna mupa: 3BOMIOLMS NPEICTABICHNN, HAy4YHAs MapaJurMa, Hay4Hble
Y HAYYHO-TEXHUYECKUE PEBOIIOLINU.
3aKoHBI COXpaHEHUs KakK (yHIaMEHTAJIbHbIEC 3aKOHBI MPUPOIbI. [I[pUHIIUITEI CUMMET-
pUHU IPOCTPAHCTBA U BPEMEHU

[IpencraBinenue o CBOMCTBaX MNPOCTPAHCTBA M BPEMEHM B KIACCUYECKOW U
pensITUBUCTCKOM MexaHuKke. CucrteMa orcuera. OTHOCUTEIbHOCTD IBUKEHHUS.
[TpoGnemMbl KOPITYCKYJISIPHO-BOJTHOBOM JBOMCTBEHHOCTH IMPHUPOJIBI CBETa, MHUKpOYa-
ctull (rurnotesa ae bpoitns, mpunnun HeonpeaeneHHoctu I eiizenbepra).
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I1P4 Obwue 3aKkoHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX NPOYECCO8

TepMoxuMHUYECKHE W TEPMOJMHAMUYECKUE pPAaCcyeThl. TeruioBoil 3PQeKT peakium.
Tepmoannamuyeckue (PyHKUHUHU COCTOSHUS CHCTeMbl. HampaBlieHHOCTh MpPOIECCOB,
CaMOIIPOU3BOJIBHOCTD PEAKLIUM.

Kuneruka. CKopocTh peaklMu: 3aBUCUMOCTb OT KOHIICHTPAIMM PEareHTOB (3aKOH
JIEHCTBYIOMUX Macc), Temrepatypsl (mpaBuio Bant ['odda). Xummuueckoe paBHOBe-
cue, 00paTUMOCTh peakuuid, KoHcTanTa paBHoBecus. [Ipunnun Jle lllarense, BnusHue
JIaBJICHU s, KOHLIEHTPAIIMU BEIIECTB, TEMIIEPATypPhl HAa CMEILIEHHE PABHOBECHS.

5.2  Jlabopamopmublii npaKmuxkym

Jlns  mpoBenaeHuss — jgabopaTopHbIX — pabOT  oTBoaMTCS 4 J1a0OpAaTOPHBIX  3aHATHS
MIPOJOJKUTENFHOCTBIO IO 2 Yaca Kaxzaoe. Ha mepBoM nmabopaTOpHOM 3aHSTHH paccMaTpUBAIOTCA
oOmye BONPOCHI TPOBEACHHS JTabOpaTOpHBIX paboT, mpaBmwia OGOPMICHUS OTYETOB IO
nabopaTopHbIM paboTaMm, BOMPOCHl TEXHUKU O0€30MacHOCTH, pacueT MOTPEHIHOCTEH HW3MepeHuil u
BBITIONHSETCS (poHTaNBbHAs padoTta Nel. Ha mocienyronmx 3aHsTHIX CTYSHTBI BBITIONHSIOT €1Ie TPH
nabopaTopHble PabOTHI M0 WHIWBUIYyAIBHOMY TI'paduKy (paOboThl BBIOMPAIOTCS IpENojaBaTeieM M3
CIHMCKa BO3MOYKHBIX JTAOOPATOPHBIX PadoT) B CHIEIHATU3NPOBAHHBIX JTabopaTopusix Kadenpsr Gpusnukm.

CRuUcox 803MOCHBIX 1AOOPAMOPHBIX pabOmM NO KypCy

HaumenoBanue pabot Howmep
METOAU-
YECKOTo
nocoOus
1 2
1 OnpeneneHue MIOTHOCTH TBEPBIX TEJ MPABUIBHON reOMETpUIEeCKOi POpMBI 1
2 OmnpeneneHne MOMeHTa MHEpIUHM MasiTHUKa O0epOeka 3
3 OmnpeneneHre MOMEHTa MHEPIIUA METOA0OM TPUDHUIAPHOTO TTOIBECA 4
4 OnpezneneHue MOMEHTOB MHEPIIUM U MOMEHTA CUJI TPEHUS MPU BpallleHU! Tela )
5 Onpenenenne moaynst FOHra npu pacTsykeHUH IPOBOJIOKH 6
6 OnpeniesieHre YCKOPEHUs CHIIBI TSDKECTH C IOMOIIBI0 000POTHOTO MasiTHUKA 13
7 Onpenenenne ko3¢ UIMEHTa BHYTPEHHET0 TPEHUs KUIKOCTeH MeTonoM CTokca 15
8 JlaGopaTopHblii komIuiekc 1o 3aekTpudectBy JIKD-6P. M3mepeHue AM3IEKTpUUECKOM 29
POHUIIAEMOCTH.
9 OnpezeneHue yaeapHOro 3apsiia JIEKTPOHA METOAOM MarHUTHOM (DOKYCHPOBKH 22
10 M3yuenune a51eKTponpoBOJHOCTH HUKEIS B IIUPOKOM TEMIIEPATYPHOM HHTEpPBAJIE 32
11 M3y4yeHue 37IeKTpOonpoBOAHOCTH MOJIMO/IeHA B IIMPOKOM TEMIIEpaTypHOM HHTEpBaJie 34
1 2
12 JIabopaTopHslii komiuiekc no ontuke JIKO-1. I'eomerpudeckas onTuka. 03
13 Jlabopatopuslii komiuiekce o ontuke JIKO-1. Mutepdepentus. 04
14 JIabopaTopHslii koMiuiekc no ontuke JIKO-1. dudpakius. 05
15 M3ydyeHune 3aKOHOB KHHETUKH U YCIIOBHM YCTaHOBIIEHUS] XUMHUEC-KOT'O PaBHOBECHUS X1
16 I'eneTnyeckast CBA3b OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COECITMHEHUIN X2

5.3 CAMOCTOSATEJIBHASA PABOTA
5.3.1 Buabl caMoCTOSITeIbHON PadoThl, TPY10E€MKOCTD
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Buasbl camocTosiTeJIbHOM padoThl; pa3eibl Kypca Yacel

1 TIpopaboTka TeKyIero TeOPETHIECKOro y4eOHOro MaTepuara: 10 gac./nexir.;
2 [loxroroBka k nabopatopasiM pabotam: JIP1-JIP4. Syac./pa-60Ty
3 Buinonnenue 08yx pacuemuvix OOMAUWHUX 3A0AHULL:

- J31. OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX MPOIECCOB: (yHIaMEHTAIbHBIE 15 yvac.

TEPMOJIMHAMHUYECKHE 3aKOHBI, TPUHIUIIBI, TeopuH. / Paznen 4.
- JI32. OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHMX IPOIIECCOB: KHHETHKA, CKOPOCTb
peakimu, XuMu4ueckoe paBHoBecue. / Pazmen 4. 15 yac.

4 CocraBieHue MOAPOOHBIX KOHCIIEKTOB IO JOMOJHUTEIBHO W CaMOCTOSATEIBHO
M3y4aeMbIM TEMaM M pasjernaM Kypca:

- Kl. Crpykrypa u ypoBHM opranuzauuu wmatepunr. Meramup. Kocmoiorus. 25 4ac.,
DBOJIIOLIMS TIPEJICTaBICHUN O BOZHUKHOBeHUHU BceenenHoit. Teopust bosbioro B3phiBa.
Conmuednast cuctema. MUKpPOMHUD: CTPYKTypa, OCOOCHHOCTH (PyHIaMEHTAJIbHBIX
B3auMoaeicrs/Paszaen 2. 25 yac.
-K2. Ontuka: GyHmaMeHTanbHble 3aKOHBI, ONITHYECKUE SBICHMSI,

MIPAKTUYECKOE HWCIIOIb30BAHNE 3aKOHOB ONTHKHA B COBPEMEHHBIX TEXHOJOTHSX. /
Paznen 3. 25 yac.,
- K3. OcHoBBI paguanimoHHbBIX TeXHOMOTHA. / Pazmen 3. 25 yac.
-K4. Yenosek u 6uochepa. Yuenue o Hoochepe. [IpodieMbl coBpeMEeHHOM SKOIO0THH. /
Paszpgen S.

5 Hamucanue pedepara no teme «CruHepreTuka Kak Hayka o camoopranusauuu. Oco- 49 yac.
OEHHOCTH BOJIIOLIMOHHBIX TporieccoB. CHHepreTrka U MeHemKMeHT»/ Pasen 1, 3.

Cmyoenmvbl ungpopmupyromes npenooasameinem 0 UOAX CamoCcmosmenrbHou pabomsl 8 Hayale
YuebH020 cemecmpa, CMYOeHmAam 6bl0aemcs UHoOpMayus ¢ YKasaHuem 8uoo8 padbom, CpoKos ux
8bINOIHEHUS, KpUMEPUAMU OYEHUBAHUS.

5.3.2 IIpoMe:KyTOUHBIII KOHTPOJIb BBHITOJHEHUSI CAMOCTOATEILHOMH PadoThI
5.3.2.1 Boinonnenue oomamnux 3a0anui
Jlnia 3akperuieHus U yriyOneHUsl 3HAaHUW CTYACHTHI BBHIMOIHSIOT B TEUEHHE CEeMecTpa 2 pacyeTHBIX
JIOMAITHUX 33JIJaHUS 110 CIICTYIOIIUM TeMaM:
+# OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX MPOLIecCOB: GyHIaMEHTAIbHBIE TEPMOIMHAMUYECKHE
3aKOHBI, PUHIUILI, Teopuu (31);
+ OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX IMPOIIECCOB: KHHETUKA, CKOPOCTh PEaKIUU, XUMUYe-
ckoe paBHoBecHe (/132)
OpHEeHTHPOBOYHBIE CPOKH BBIMOJTHEHUS BapUaHTOB JOMAITHHUX 33/IaHUN MPUBEACHBI B KaJICHIAPHOM
IJIaHEe Kypca, 3aJlaHusl BBIJAIOTCS HE MEHee, YeM 3a 5-6 Helelb J0 CPOKa CAadd M BBIOTHSIOTCS B
TedeHne ceMectpa (m. 4.2), 4To CBS3aHO C OpTraHM3alMell yueOHOro mpoliecca CTYAEHTOB 3a0YHOU
hopmbl 00yUEHUSI.
5.3.2.3/lonoanumensnoe uzyuenue mexkyuiezo mamepuaia, Hanucanue peghepama

3aounas ¢opma OOyYEeHHS TMOAPA3yMEBAET CaMOCTOSTENIbHOE JIMOO JOMOJHUTEIHHOE
paccMOTpEHHE TEOPEeTUYECKOro MaTepuana IO HEKOTOphIM paszaenaM Kypca. s obecreueHus
KOHTPOJIS y4eOHOro TpoIecca CTyJASHTaM IMPeIIoKEHO Hamucanwe pedepatra W COCTABJICHHE
MMCEMEHHBIX KOHCIIEKTOB 10 U3y4aeMbIM MTpoOieMam.

JIJIss mydimero ycBOEHHWs MaTepuaiia CTYJIEHTHI TOTOBAT pedepar mo teme: «CHHEpPreTHKa Kak
Hayka o camoopranu3anuu. OcoO0eHHOCTH YBONIOIMOHHBIX MpolieccoB. CHHEPreTrKa U MEHEHKMEHT)
(paznmensr 1, 3).

TpeboBanust k coaepkaHuio U oopMIeHHIO pedepaTa BEIAAIOTCS CTYACHTaM B Hayaie y4eOHBIX
3aHATUHN O Kypcy. Pedepar obopmisercs na muctax popmarta A4 (cormacHo tpedoBanusim ['OCT u
CTO). Pedepar Briatogaer:

# TUTYJIbHBIN JIUCT;
* COJIep)KaHUE;
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+# OCHOBHYIO YaCTh;
+ CIIMCOK MCIOJIb3yeMOH JINTEPaTypBhI.

[Tpu moarotoBke pedepaTa MOXKHO HCIONH30BATh KaK YYCOHYIO JIMTEpPATypy, TaK U MaTEpHUAIbI
riobansHOM cetu Internet. Pecypcbl MUpOBO# ceTH MO3BOJISIIOT CTYJAEHTaM Pa3BUTh HABBIKU IMOMCKA
HeoOxomuMoi HH(OPMALIHH, a TAKXKE MOJIYIUTh COBPEMEHHOE MIPEICTABICHHE O IpodIeMe.

Ecnu tema pedeparta packpbiTa He MOJIHOCTHIO, TUO0 odopmiieHHe paboThl HE COOTBETCTBYET
CTO, pabora Bo3BpaIaercs Ha 10pabOTKY.

B cBsi3u ¢ orpaHMYEHHBIM YMCIIOM JIEKIIMOHHBIX M MPAKTHYECKUX ayAUTOPHBIX 3aHsATH (5 %
0T O0IIET0 KOJUYECTBA YacOB, BBIACIIEMBIX Ha OCBOCHHE Kypca) HEKOTOPBIC Pa3lelibl U TEMBI Kypca
CTYICHTBl PAacCMAaTPUBAIOT CAMOCMOAMENbHO, IUOO uU3yuarom mamepuanr OONOJIHUMENbHO K
JAeKyuonHomy 6bonee noopoono (cm. 1. 5.3.1). @Dopmol OTYETHOCTH 110 JAHHOMY BHIY
CaMOCTOSITENIbHOM pabOTHI ABISETCS COCTABICHHUE CTYIEHTAMU MUCbMEHHOTO KOHCNEKMA (PYKONUCHbLI
eapuaxm) C TPUBEJICHUEM H3ydaeMoro marepuayia. KOHCIEKThI COCTABISIOTCS C MCIOJIb30BaHUEM
pEeKOMEeHIyeMO yueOHO! JTUTepaTyphl:

1) «CtpykTypa 1 ypoBHH opranuzanuu marepuu. Meramup. Kocmomnorus. DBoronus mpeacTaBICHHUA
o Bo3HuUKHOBeHUM Bcenennoii. Teopusi bonbimoro B3peiBa. ConHewHas cucremMa. MUKpOMHUP:
CTPYKTYpa, 0COOCHHOCTH (PyHIaMEHTaJIbHBIX B3auMoeicTBuii» (Paznen 2);

2) «Ontuka: ¢yHIaMEHTalIbHbIE 3aKOHBI, ONTHUYECKUE SIBICHHS, MPAKTUYECKOE HCIIOJIb30BaHUE
3aKOHOB ONTHUKU B COBPEMEHHBIX TexHoorusax» (Paszmen 3);

3) OcHOBBI pagraliOHHbIX TexHojorui (Pasmen 3);

4) «Yenosek u ouochepa. Yuenue o Hoochepe. [Ipodiaemsr coBpemerHoi skonorum» (Pasmen 5).

6 ®OHJ OLEHOYHBLIX CPEJACTB

J171st TpOMEXKYTOYHOM OLIEHKH YCIIEBAEMOCTHU CTYJIEHTOB MCIOJIB3YIOTCS: KOMIUIEKTHI BAPUAHTOB
nomamHux 3aganuii [131-J132, TpeboBanust k conmepxkaHuio pedepara u koncrektoB K1-K4 mo
pazaenam U TeMam, MMPUBEACHHBIM B 11.5.3.

BapwuanTsl 3a1anuit npeacrtasiiensl B Y MK auciumnivHebl.
B xadecTBe nmprMepoB HIKE MTPUBEIEHBI HEKOTOPHIE BAPUAHTHI 33JIaHUMN.
Bapuanmur domawnux pacuemmuvix 3a0anuii:
1) A31. Jlomawnee 3a0anue no meme «OCHO6HbIE 3AKOHOMEPHOCHU XUMUUECKUX NPOUECCOB:
dynoamenmanvnvie mepmoounamuyecKue 3aKOHbl, NPUHYUNBL, MEOPUL)
Onpenenure A yKa3aHHOM peakuuu
CeHe (k)T 15/2 O3 ()= 6CO: () + 3H20 ()
CJIEIYIOIINE TEPMOIMHAMHYECKUE XapaKTEPUCTUKU:
1) m3MeHeHue SHTPOIUU IPU CTAaHAAPTHBIX YCIOBUSX, UCIIONB3YS 3HAYCHHUS ASgg;
2) TernoBoil 3pPeKT peakuy, UCIIOIb3Ysl 3HAUEHUS CTaHAaPTHON SHTAIBIIUU 00pa30BaHUS (AHozgg),
3) uzmenenue >Heprun [ mOOca nMpu cTaHJAPTHHIX YCIOBUIX MO CIIPABOYHBIM 3HAUCHUSIM AG 5.
II. YcranoBure, BO3MOKHO, JIM CAaMOIIPOU3BOJIBHOE IIPOTEKAHUE PEAKIINH
1) mpu crangapTHOM TemIepaType (250C),
2) ipu O6oJiee HU3KOM TeMreparype (SOC),
3) pu OoJIee BHICOKOM TeMIIepaType (2OOOC).
I1l. Ykaxkute Tun peakuuu (peakuus 5K30- WIK SHAOTEPMUYECKas)
IV. Mornu 6b1 Bel ipenickazaTts 0e3 MpoBeIeHUs] paCUETOB, YBETUUUTCS UM YMEHBIIUTCS YHTPOIHS
CUCTEMBI?
2) 132. /lomawnee 3a0anue no meme OCHOGHblE 3AKOHOMEPHOCHU XUMUYECKUX NPOUECCOB:
KuHnemuKa, CKOpocmsy peakyuu, XuMuiecKoe pagnosecue
1. YeMy paBeH TemnepaTypHbIid K0d(DPHUIIMEHT peakIi CKOPOCTH PEaKIMU, €CIIUA TP YBEIUUECHUN
temnepatypsl Ha 30°C cKOpOCTh peakuy yBEIUYHUTHCS B 15,6 pas?
2. Kakum 00pa3oM CKOPOCTh pPEaKIMK 3aBUCUT OT TeMIlepaTypbl? YKa3zaTh OPMYIUPOBKY U
MaTeMaTU4YecKyro 3anuch npasuiia Bant-I'odda. Uto Takoe TemmneparypHsiii ko3 huiinenT?
3. Kak cnenyeT u3MEHUTh TeMIIeparypy, 4ToObl CMECTUTh PABHOBECUE PEAKIIMU B CTOPOHY 00paTHOM
peakuuu
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CS2(ran+302 ()@ 2502 (1)+CO;2 (), AH<0?

Kaxkas sTo peakiusi: s3H710- Win 3x30Tepmudeckas? [Ipu oObICHEHHH HCTIOIB30BaTh NMPUHIAI Jle
[Tarenbe.

3anuiuTe BeIpakKeHUE 1J11 KOHCTAHThl PABHOBECUSI OOPAaTUMOI peakluu.
4. B xakoM HanpaBJICHUH CMECTUTCSI PABHOBECHE PEAKIUU

4HC|(F,)+ Oz(r_) & 2H20(r,)+ 2C|2(r_),
€CJIM YBEJINYUTD J1aBjicHUE?
[Ipu oObsscHeHNM Kcoik30BaTh npunnu Jle [larense.
5. Bo cKoOJIbKO pa3 U3MEHUTCS CKOPOCTh MPSIMOM PEaKIMK, €CITM KOHLEHTPAIMIO a30Ta YBEIUYUTH B 16
pa3, a KOHLIEHTPALMIO BOJOPOJa YMEHBIINTH B 2 pa3a?
N2 )+ 3H2 0@ 2 NH3 (1)

CocTaBUTh BRIpAKCHHUE IS 3aKOHA JEHCTBYIOIIUX Macc (171 IPSMOM B 0OpaTHOM peaKIuii).

1) Pexomenpanuu K conepkanuio koHcmekTa K1 1o caMoCTOSTENbHO H3ydaeMOMY MaTepHaty

pazaena 2:

«Cmpykmypa u ypoenu opzanuzauyuu mamepuu. Mezamup. Kocmonozua. Ieontoyun
npeocmagnenuii 0 603HukHoeenuu Bcenennoui. Teopusa boavwozo e3pviea. Conneunas
cucmema. Mukpomup: cmpykmypa, 0codeHHoCmu hyHOaMeHmManbHbIX 63AUMOOEICIGUIL)

Cooepoicanue pabomuol
1. OcobeHHOoCTH MOBE/ICHNUS 00HEKTOB MUKPOMHUPA.
1.1 CrpykTypa MUKpOMUpPa (ATOMBI, MOJIEKYJIBI U T.I1.); ABOWCTBEHHOCTh MPUPO/IBI YACTHII.
1.2 DnemenTapHbie yacTuibl. Kitaccudukarus 3eMeHTapHBIX YaCTHII.
JlaTh KpaTKyro XapaKTEepPUCTUKY CIEAYIOUINM TpyMIaM YacTHUIl: (POTOHBI, IENTOHBI, aIPOHBI,
ME30HBI, 0apUOHBL. YKa3aTh MPUMEPHI YACTHII, UX OOMICTIPUHATHIC 0003HAYCHUS, HEKOTOPHIE
0COOCHHOCTH, TUIIBI (PyHIAMEHTAIBHBIX B3aUMOJCHCTBH, B KOTOPBIX TPYIIIBI YACTHI] MOTYT
MPUHUMATh y4acThe (CHIbHOE, cliaboe, 3JIEKTPOMAarHWTHOE, TpaBUTAaIlMOHHOE). [Iporeccs
AHHUTUISIU Y.
2. OcolOenHocTy nOBeieHUs 00BEKTOB Meramupa.
2.1 Ctpyktypa Meramupa (Bcenennasi, ['amaktuka W T.1.); COBpEMEHHBIE MPEACTABICHHUS O
CTpYKType BceeneHHol.
2.2 CoBpeMeHHBIE TPEJCTaBICHUS O TMPOUCXOXKIeHHH BceneHHoOW — koHuenuus bomnbiioro
B3priBa.
2.3 ConmHevHas cucTema:
a) nipeactasieHus guiocodpon [peBuei ['perun o «Mecte» U ponu 3eMId B MUPO3TaHUU
(TeoLeHTPHU3M);
6) npexacrasnenuss H. Konepuuka u I'. 'anunes o cTpykType cucTeMmsbl (TFelIHOLEHTPUBM,
MOJUIEHTPU3M);
B) COBpPEMEHHBIE TMpENCTaBleHUs O CTpykType CoNHEYHOW CHCTeMBbl (YHCIIO TUIAHET, UX
B3aMMHOE PACIOJIOKEHUE, COCTaB TUIAHET), O €€ MIPOUCXOXKICHHH;
') XapaKTepUCTHKa KaKOW-TuOO0 MiIaHeThl (KpaTKasi HCTOPUSL OTKPBITUS MO0 TOJl OTKPBITHS;
XUMHUYECKHUI COCTaB; HATMYKE CITyTHUKOB; HHIUBUIYaTbHbIE OCOOCHHOCTH)
4) PexoMeHammu K coepkanuio kKoHcnekTa K2 mo camocTosTelbHO H3ydaeMOMY MaTepHaiy pasje-
na 3:
«OnTtuka: pyHaamMmeHTaIbHbIE 3AKOHbI, ONITHYECKHE SIBJIEHHS, IPAKTHYECKOE UCII0JIb30BAHUE
3aKOHOB ONITMKHM B COBPEMEHHBIX TEXHOJIOTHSX)
Cooeporcanue pabomuol
B pabote He0O6X0AMMO OTpa3UTh CIEAYIONINE BOPOCH, B pab0TE MPUBOASITCS PUCYHKH C
M300pakeHNEeM ONTHYECKHUX CXEM, X0/1a Jy4el cBeTa.
1 KopnyckynsipHO-BOJTHOBAsI JBONCTBEHHOCTh MTPUPOIBI CBETA.
2 3aKOHBI TEOMETPUYECKOW ONTHUKHU: 3aKOH OTPaKEHUs CBETA, 3aKOH MPEIOMJICHHS, MOKa3aTelb
MPEJIOMIIEHUS, TTOJIHOE BHYTPEHHEE OTPaKEHHE.
3 Ucnonvzosanue 3aKoH08 2eomempuieckou OnmuKu
3.1 3epkana. IToctpoenne n300pakeHHs B IUIOCKOM 3€pKaJie.
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3.2 JIuH3BI: TUIBI JIMH3, TIOCTPOCHUE M300pakKeHUs B JIMH3aX, HA3HAYCHHE W TNPUMEHEHUE JIMH3 U
JIUH30BBIX CUCTEM.

3.3 OcoOEHHOCTH TEXHOJIOTMH HEKOTOPBIX ONTUYECKUX MPHOOPOB: JIyla, MHKPOCKOI, TEIECKOIL,
(dboToanmapar (Ha3HaUYCHHE MTPUOOPA, ONITUYECKAsI CXeMa — X0/ JIy4eH cBeTa).

3.4 CBeTOBO/bI, ONITOBOJIOKOHHBIE BUBI CBSI3H.

4 Hexomopuie 801H08ble onmuyecKue A61eHuUs.

4.1 NuTepdepeHIus cBeTa: ONpeACIICHHE, YCI0BUS HAOIIOACHUS HHTCP(PEPESHIIMOHHON KapTHHBI, BUJI
uHTep(PEepEeHIIMOHHON KapTHUHBI, cxema 1o Mmetoay FOHra, ycroBusi MaKkcCuMyMa U MUHUMYMa.

4.2 Jludpakuus cBera: ONpeIelieHHWe, NPUMEPHl SBICHHUS ¥ BHI JAUQPPAKIIMOHHON KapTUHBI,
mudpaknuonHas pemietka. [IpoGmembl paspemraromieii cocoOHocTH TpuOOopoB. Judpakmus Ha
KpUCTaJJIaX, U3Y4CeHUE CTPYKTYPHI BEIIECTRA.

4.3 TI'onorpadust. OCOOEHHOCTH MOTYyYEHHUS roJIOrpaduIecKoro n300paXkeHus.

5 Keanmosvie ceoticmea ceema

5.1 ®OTOHBI.

5.2 JlaBneHue cBeTa.

5.3 Jlazepsl: TUIBI 1a3€pOB, X HA3HAYEHHUE, METO/IbI MTOJIyUYEHHUsI KOT€PEHTHOTO U3ITyUeHUSI.

5) Pexomenpanuu k cofepxannio KoHcnekTa K3 o caMocTosTebHO H3y4aeMOMy MaTepuaity pasje-
1a 3:«OCHOBBI PAIHALMOHHBIX TEXHOJIOTHII»
Cooepoicanue pabomuol
1 Slxpo: cTpoeHHe, SIEPHBIE CHIIbI, 0003HAYCHHS BUIA 7.
2 DHeprus CBsI3U. Y CTOWYUBOCTB SAED.
3 Buowi paouoaxmuenozo pacnada
3.1 a-uznyuyeHue.
3.2 B-u3nydcHue.
3.3 y-u3iIy4YeHue.
3.4 3aKkoH paguoaKTUBHOIO pacnajga. AKTUBHOCTG. [leprnoa monypacnaaa paauoHyKJIHI0B.
4 Buonozuueckoe oelicmeue paouoakmugHbIX U3LyYeHuli
4.1 YpoBeHb ONACHOCTH PA3JIMYHBIX W3Iy4YEHUH, HETaTUBHOE BIUSHUE HA YEIOBEUECKUI OpraHU3M.
J103bI U3nyuyeHus.
4.2 CriocoOBI peruCTpanny U 3alIUTHl OT Pa3InYHBIX BUIOB U3ITy4CHUS.
5 CoBpeMeHHbIE paJUallMOHHbIE TEXHOJIOTHI
5.1 ATOMHBIE 3JIEKTPOCTAHLIMU: YCTPOMCTBO M HPHUHLMUII paboOTHl siiepHOro peakropa. OTHOIIEHHE
COBPEMEHHOT'0 MUPOBOTO OOIIECTBA K MCIIOJIB30BAHMIO SJIEPHON SHEPTUH.
5.2 Vicionb3oBaHue paiMalliOHHBIX TEXHOJIOTUI B METULIMHE.
6 TepMosimepHble pPEAKLUHU: INPUMEPHI, BO3MOXXHOCTb HCIIOJIB30BAHMSI YEJIOBEKOM, IPHUPOJHBIE
MIPOLIECCHI.
7 HeratuBHOE HCNONB30BAaHUE SHEPrUHM PAJWOAKTUBHBIX HU3IY4EHUH (fIepHOE OpyXKHe U T.IL.).
[TpoGnemsr simepHOIt 6€30MaCHOCTH.
6) Pexomennanuu k cojiepkanuio kKoHcnekTa K4 mo camocroarenbHo U3ydyaeMoMy MaTepHaiy pasje-
na5:
«Yenosek u 6uochepa. Yuenue o Hoochepe. I[Ipodraembl coBpeMEHHON IKOTOTHH»
Cooeporcanue pabomuol
1.0co0eHHOCTH OHMOJIOTHYECKOTO YPOBHSI OpPraHU3allMM MaTepUH: OTJIWYUS KMBOTO OT HEXHUBOTO,
YPOBHM OpPraHU3aLNH KU3HU Ha 3eMII€.
2.I'unote3bl IPOUCX0XKIEHUS )KU3HU Ha 3eMIIE.
3.9BoJronu KU3HU. ['eHeTHKa 1 3BOJIOIMOHHOE YYEHHE.
4.Ilonstue u cTpykTypa Ouochepsl. MHOrooOpa3ue KUBBIX OPraHM3MOB Kak OCHOBA OpTraHU3alM U
yCTOWYMBOCTH OHOC(hEPHI.
5. Yenogek u 6nocdepa. CoBpeMEHHBIE HKOJIOTHUECKUE TPOOIIEMBI.
6.Yuenue B.M.Bepnaackoro o Hoochepe. HoochepHsbrii rymanusm.
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7.DeHOMEH YeNoBeKa: MPOUCXOKACHHUE, Pa3BUTHE, (DU3UOTIOTHUS, MBICTTHTEIbHAS AEITeILHOCTD YeIO-

BEKa, CO3HAHUE U MOJCO3HAaHUE, SJHEPIHsl, paboTOCIIOCOOHOCTh, IMOLIMU M TBOPUECTBO, ITpodiieMa 3/10-

POBBSI.

7) Pexomennanuu k cogepxkanuio pegepara no reme: «CHUHEpPreTuka Kak Hayka 0 CaMOOpraHU3allnu.
Oco0eHHOCTH HBOIOMUOHHBIX MPoIeccoB. CHHEPTETHKA U MEHEKMEHT)

Pa3zoenvt pechpepama: mumynvHwill 1ucm (nepsulil IUcCm), cooepircanue (Credyowuil aucm, nepeuetsb
B0ONPOCOB C YKA3AHUEM CIPAHUY OCHOBHOU YACMU), OCHOBHAS YACMb, TUMepamypa (RoC1eOHUll 1Uucm,).
[lepeueHb 00s3aTENBHBIX BOIPOCOB
1 3akoHBI KJIACCHYECKOM TepMOJAMHAMUKH: |-€ Hauano TEepMOAUHAMHUKU [UISI  PA3IMYHBIX
u3onpoueccos, ll-e Hawamo TepMoAMHAMUKH (paznuyHble (OPMYITHPOBKU, TMOHSTHE <«JIBUrATEIb
BHYTpEHHEro cropanus»); Ill-e nHauamo tepmoauHamMuku. THIBI TEPMOJMHAMHYECKUX CHCTEM.
[lonsiTe »HSHTpONMMM Kak TepMOJAWHAMUYECKOW (YHKIUH cucTeMbl. (CaMONpOU3BOJIBHOCTH U
HECAMONPOU3BOJIBHOCTh MPOLIECCOB B KJIaCCUYECKOUN Hayke. [IoHsTHE «TeroBas cMepTh BeereHHOM.
2 CuHepreTuka Kak Hayka (LedM M 3a7add, IOpeaMeT H3y4YeHUs; MPUYMUHBI TOSBICHUS; HUCTOPUS

Pa3BUTHS U T.I1.).

3 [IpoGnema caMoOpraHu3aly CUCTEMBI, TPEOOBAHMS K CAMOOPTaHU3YIOIIUMCS CUCTEMAaM.

4 Tlpumepbl caMOOpraHU3AMHA CHCTEM IPUMEHHUTEIBHO K MPHPOJHBIM IpoleccaMm (XHMMHYECKUC
CUCTEeMBbI, (PU3MYECKUE CHUCTEMbI, KOCMUYECKHE CHCTEMbI, OMOJIOrMYECKUEe CHUCTEMBI, OOIIECTBEHHO-
COLMAJIbHBIC CUCTEMBI H T.]1.).

5 Cunepretvka u MEHEIXKMEHT (J1M00 SKOHOMUKA).

7 OHEHOYHBIE CPEIACTBA Ui ATTECTAIMU IIO HUTOI'AM OCBOEHUSA
JUCHOUIIJINHBbI

HTOoroBelii KOHTPOJIb MO OKOHYAHUU CEMECTpa MPOBOAUTCS B opMme dk3ameHa. i KOHTpOIIs
3HaHUHI CTYJEHTOB MOXET HCIIONb30BAThCS PEHTHHrOBas CHCTEMa COTJIACHO pa3padaThIBaeMOi
porpaMMe OIEHKM 3HaHWil. MakcumanbHOE KOJMYECTBO OalljioB, MOTYy4aeMO€ CTYIEHTOB MpH
OCBOCHHH JHCITUILIMHBI B TeueHue cemectpa — 100. MakcumanbHOE KOJUYECTBO OaJIIoB:

- HaKaIUIMBaeMbIX B TeueHue cemectpa — 60;

- TOJy4aeMbIX Ha dk3ameHe — 40.

Kpumepuu onsa nonyyenus odonycka k sx3ameHy (Haxonienue murHumym 40 6annos 6 meuenue
cemecmpay):
e qocemieHue He MeHee 85% JEKIMOHHBIX M MPAKTUYECKUX 3aHATHH C MpeJoCTaBlIeHUEM KOH-

CIIEKTa MaTepHaja JeKIHi 10 TeMaM MPONYIIEHHBIX 3aHATHIA;

® CBOCBPEMEHHOE BBITMOJHEHUE JabopaTopHbix pabot JIP1-JIP4 ¢ coOmroneHueM TexHUKH Oe3-
OIAaCHOCTH U COCTaBJIEHUE OTYETOB O MPOJIETaHHBIX paboTax;
® TIPaBUIHHOE BBHITIOJHEHNE PACUETHBIX JoMaHuX 3ananuid [131-/132;
® CaMOCTOSITENIFHOE HM3y4YCHHE TEOPETHUYECKOTO MarepHaia M CBOCBPEMEHHOE MpPEOCTaBIICHHE
pedepara u koucnekto K1-K4.
HTOroBbIif KOHTPOJIb 3HAHUI Ha SK3aMEHE NMPOBOAMUTCS B YCTHOW (opMe MO HK3aMEeHAllMOHHBIM
OuyeraM, BKIIFOUAIOMINM 2 TEOPETHIECKHUX BOIIpoca U 1 mpakTuyeckyro 3aaqy.

OneHka «0TaIu4HO» (40 6ayIOB MOTYYEHO Ha K3aMEHE) BBICTABIISIETCS B CIy4ae BHIIOJHEHUS
BCEX 3aJaHuil Oujera CTyAeHTaM, CBOOOIHO OPHEHTHUPYIOLIMMCS B IMpoljemax Kypca, YBEPEHHO
JIEMOHCTPHUPYIOIIUM 3HAaHUS OCHOBHBIX IOHATHH, HUX B3aWMOCBS3M MEXIY COOOH M CIIOCOOHBIM
MPUMEHUTh TEOPETUIECKHUE 3HAHHSI K PEIICHHUIO MPAKTHYECKUX 3a1a4.

Onenka «xopomo» (30 OauIoB MONy4eHO Ha SK3aMEHE) BBICTABISICTCS B Cilyyae OTBeTa Ha 1
TEOPETHUYECKHI BOIIPOC M pelieHnu | 3aja4qn MO0 BHIMTOJHEHHS BCEX 3aJaHUN OMIIeTa C HEKOTOPHIMHU
3aMEYaHUSIMH M HEJO0YeTaMM CTYyJIEHTaM, pa30HparomuMcsi B MpoOiiemMax Kypca M CIIOCOOHBIM
MPUMEHUTh TEOPETUIECKHUE 3HAHUI K PEIICHHUIO MMPAKTHYECKUX 3a71ad.

OmneHka «ynoBieTBopuTeabHO0» (20 0ammoB Ha dK3aMeHE) BBICTABIISICTCS B Cydae OTBETa
TOJNIFKO Ha J[Ba TEOPETHUYECKUX BOMpOca OmieTra CTYICHTaM, CIIOCOOHBIM OPHEHTHpPOBATHCS B
OCHOBHBIX pa3jienax Kypca, Ui KOTOPBIX 3aTPyAHUTENBHO MPUMEHUTh TEOPETUYECKUE 3HAHMS K
PEIICHUI0 MTPAKTHYECKHUX 3a/1a4 U CI0KHO MPOJAESMOHCTPHPOBATH B3aUMOCBSI3H MEXKAY pPa3IHIHBIMU
MOHATUSIMH Kypca.
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Ecnu cTyneHT cripaBisieTcss TOJNBKO C OAHHM TEOPETHYEeCKHM BorpocoMm Ounera (10 GammoB
MOJIyY€HO Ha DK3aMEHE) M He MOXKET MOKa3aTh 3HAaHHWE OCHOBHBIX MOHATUH, MPOAEMOHCTPUPOBATH
MPUOOPETEHHBIC HABBIKK, OH IIOJIy4aeT OIEHKY «HEY/AOBJIETBOPUTEIBLHO» ¥ HAIpPaBIACTCA Ha
MepPesK3aMEHOBKY 10CJIe OKOHUAHUS CECCUU (BpeMs Mepeciay Ha3HAYaeTCs JOMOIHUTENBHO).

O011ee KoIMYecTBO OAJIIOB 32 CEMECTP BBICTABIISIETCS COTJIACHO €BPONEHCKOM CHCTEME:

OrueHka 1o 5 6anbHOU Jauer CyMmMma 6ajnuioB Orenka T'pajatus
[IKaJe 1O TUCIUTLINHE (ECTS)
5 (OTIU4YHO) 90-100 A OTinyHO
85-89 B OdeHb XOpoIIo
4 (xoporo 75-84 C Xopor1o
b : 3arTeno 70-74 D Y,Z[I;BJ'ICTBOpI/ITeJ'IBHO
3 (y1OBIETBOPUTENIHHO) 65-69
60-64 E ITocpeacTBeHHO
2 He 3auteno Hwxe 60 F HeynosnerBopurenbHo
(HEY1OBIETBOPUTENHHO)

7.2 Cnucok 2K3aMeHayuoHHbIX 60NPOCO8 NO MEOPEMUUECKOl Yacmu Kypcd, UCNONb3YeMblX 015 UMo-
208020 KOHMPOJIS 3HAHUU
1 Hayka kak 4yacTb KyJabTypbl. OcO0€HHOCTH HAYYHOI'O IO3HAHUS
1.1  KynbTypa, ee ey U 3a1a4u, JOCTUXKEHUS KyIbTypbl. MarepuanbHas, TyXOBHas, COLHAIbHAs
KynbTypa. Hayka kak yactb KynbTypbl. Llean u 3agaun Hayku. Mlcropuueckue npeanocbliKu BO3HUK-
HOBEHMS HAY4YHOrO no3HaHusl. CIIMEHTU3M U aHTUCLIUCHTHU3M.
1.2 JIBa cmoco0a mo3HaHMS: SCTCCTBEHHOHAYYHOE M T'yMaHUTapHOE 3HaHue. Paznuume 1eiei u
CIOCOOOB TO3HAHUS; IPEAMET U3ydeHUs, 0COOCHHOCTU. VIcToprUueckoe U3MEHEHNE OTHOLLICHUS Yelo-
BeuecTBa K criocobam no3nanus (peBHsas Hayka, snoxa Bo3poxxnenus, HoBoe u Hoseitee Bpemena,
coBpeMeHHas 3110xa). CoBpeMEeHHOE MPe/ICTaBICHUE O MOHATUN «3HAHUEY.
1.3  Hayxka xak cucrema 3HaHUH. CTPYKTypa HayKH C TOYKH 3PEHUS MPAKTHYECKONW HAIPaBICHHO-
cTH: GyHIaMeHTalbHbIe, IPUKJIAAHbIE HAYKU (MTpeIMeT U3y4eHHMs], [IeJH U 3a/1a4i, LIEHHOCTHOE OTHO-
IEeHUE).
1.4  CrpykTypa HayKd ¢ TOUKH 3pEHHUS NMPEIMETHOIO €AMHCTBA: €CTECTBEHHbIE HAYKH, OOIIECTBEH-
Hble, TYMaHUTApHBIE (IPEAMET U3yUEHUs, LIeJIH U 331a4u, 0cOOeHHOCTH). OCOOEHHOCTH COBPEMEHHO-
IO U3MEHEHMsI CTPYKTYpbl Hayku. CTpyKTypa ecTecTBeHHbIX Hayk. J(uddepenuumanus Hayku. MHre-
rpanus HayKH.
1.5  CymHocts yenoBeueckoro co3Hanus. @eHomeH uenoBeka. [lo3HaBaTenbHas 1EATENBHOCTD Ye-
JIOBEKa U ee 0OBEKTUBHBIE MPEANOCHUIKUA. DYHKIIMU HEPBHOM CUCTEMBI; (PYHKIIMH YEJIOBEUECKOIO Io-
J0BHOrO Mo3ra. IIpennocsiiku BO3HMKHOBEHMSI COBPEMEHHOIO YEJOBEYECKOIO TOJIOBHOTO MO3ra.
Oco0eHHOCTH CTPOEHHS YEIOBEYECKOTO T'OJIOBHOTO MO3ra, €ro OTJIMYUE OT >KMBOTHOr0. OCHOBHBIE
(GyHKINU 1eATeIbHOCTH HepBHOU cucTeMbl. CO3HaHUE KaK pe3ysbTaT AEATeIbHOCTH HEPBHOU CHCTe-
MBI yesoBeka. CTpykTypa co3HaHus (Tpu cdepsl co3Hanus coryacHo A.I'. Ciupkuny)
1.6 OcHoBHBIE MO3HABaTeNbHbIE CIIOCOOHOCTH YEJOBEKA: PallMOHAIbHAas, CEHCUTHBHAs. Mpluie-
Hue. Meiciab. U3yduenue mbinuieHus. OOBbEKTUBHBIE MPEANOCHUIKH MBIIUICHUS. JlocTHkeHus: Helpo-
¢buznonorun. AcumMMeTpHst QyHKIIMOHUPOBAHUS TOJIOBHOTO Mo3ra 4enoBeka. OCOOeHHOCTH (DYyHKIIHO-
HUPOBAHHUSA JIEBOTO M MPABOT0 MOJYLIAPUH TOJOBHOTO Mo3ra. JlBa THMa MBIIUIEHUS U UX OCOOEHHO-
CTH: JIOTWUYEeCKOoe, MHTYUTHBHOE. HopmanbHOE (yHKIMOHMPOBAHUE TOJOBHOTO MO3ra, Mpogeccuo-
HaJbHasl «1epopMaliys CO3HAHUS U MBIILJICHUS.
1.7 JloHay4HOe, OOBIICHHOE, PEIMTHO3HOE, HayyHOe Mo3HaHue. KpuTepun HCTMHHOCTH HAyYHOTO
MO3HAHUS. Y CTaHOBJIEHNE UCTUHHOCTHU 3HaHMM: MeTo]| (panbcudukanuu, Meron Bepudukanuu. OTim-
YK€ HAyYHOTO 3HaHUS OT MU(OJIOrHYECKOT0, OOBIZIEHHOT0, PETUTHO3HOTO.
1.8 OTnruyne HaAy4HOTO M INCEeBJAOHAYyYHOro 3HaHUS. KpuTepuu MCTUHHOCTH HAyYHOTO MO3HAHMUS.
IlceBnonayka. Bunpl nceBgoHayuHoro 3Hanus. [Ipeanoceliku «ycrnexay» pacpoCTpaHEHuUs MICEBIOHA-
yuHoro 3HaHus. «[lotpebutenn» nceBrnoHayyHOro 3HaHUs. OMAaCHOCTH IICEBIOHAYYHOI'O 3HAHMSI, CIIO-
COOBI «3aLTUTHI».
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19  HpaBcTBeHHOCTh M Hay9HOE 3HaHHE. DTHKA HayKu. COOTHOMIEHUE MEXTy KPUTSPUSIMU UCTHUH-
HOCTH HAyYHOT'O 3HAHHS U HPABCTBEHHOCTHIO. KOpHInueckuii, STHYECKUN KOHTPOJIb HAyYHBIX HCCIIE-
nosanuii. EBrenuka. buostuka.

2 CrpykTypa U MeTOAbl HAYYHOIO MO3HAHUA

2.1 VYpoBHM HaydyHOTO T[IO3HAHUS: OHMIHUPUICCKUIH, TEOPETUYECKHl. B3amMOCBsS3b YpOBHEH.
UyBcTBeHHbIE (POPMBI TO3HAHUS: OLTYIIECHUS, BOCIIPUITHSL, IPEICTABICHHUSL.

2.2 ®opmbl HAYYHOTO MMO3HAHUS: Hay4YHbIE (DAKTHI, MPOOIEMBI, HAyYHasl TUTIOTE3a U Teopus. 3aia-
Yl TEOPHUH, DJIEMEHTHl TEOPUU, TUIIBI TEOpPUH (omucaTesnbHble, HayuHble). [IpuMepbl BOZHUKHOBEHUS
Hay4HbIX TEOPUH (TEOPUU CTPOCHHUS ATOMA).

2.3  Knaccuduxanus METOI0B HAy4YHOTO MO3HAHUS: OOILIME METO/IbI, YACTHbIE METO/bI, OCOOCHHbIE
MeToabl. OcOOCHHBIE IMITUPUUYECKUE METOBI (HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT).

24  Knaccudukamuss METo0B HaydyHOTO Mo3HaHMs. OCOOCHHBIE TEOPETUUECKHE METOMbI: adCcTpa-
rUpoBaHue, (popManu3anus; uacalu3amnus, MHAYKIHS, TAIOTETUYCCKUN METO, JeTYKIIUS.

2.5  Hayunsiit Mmeton no3Hanus. Kiaccudukanus MeronoB HayyHoro rnozHanusi. OcoOeHHbIe YHU-
BEpCAbHBIC METOJIbI: aHAIOTHSI, MOJICITHPOBAHHUE (THITBI MOJICIUPOBAHMS), KIacCU(DUKAIIHS; aHAIH3,
CUHTE3.

3 HAYYHBIE KAPTUHbBI MUPA. HAYUHAS ITAPAIUT'MA

3.1 Ilonsatue «HayuyHas KapTuHa MHpa». Mcropudeckue NpeanochbUIKM BO3HHUKHOBEHHS HAy4YHBIX
KapTUH Mupa. YeTbIpe KapTUHBI MUpA.

3.2 Mexanuctuyeckas kapTuHa Mupa. OCHOBHBIE TOJIOKEHUS W MpeACTaBiIeHUs. MexaHuuusm,
JNETEPMHUHU3M, PACIPOCTPAHEHUE MEXAHMUYECKOro B3anMMOJACUCTBUS. lcropuueckue MpearnoChbuIKu
BO3HUMKHOBEHMSI MEXAaHHUCTUYECKMX INIPEICTAaBIICHUM, HUCTOPUYECKOE PpA3BUTHE B3IJIAJI0B Ha
Mexanunueckoe asmxenue (pesuuit mup, Cpennue Beka, dnoxa Bospoxaenus, HoBoe Bpemsi). Mecto
YEJIOBEKa B MEXaHUCTUYECKON KapTUHE MUpa.

3.3 DnexkrpomarHuTHas KapTuHa mMupa. OCHOBHbBIE MPUHIMIIBI U MPEACTABICHUS; PACIIPOCTPAHECHUE
3J€KTPOMArHUTHOI'O B3aUMO/ICHCTBUSI. Ucropuueckue MPEANOCHUIKU dbopmupoBanus
9JEKTPOMArHUTHOW KapTUHBI Mupa. COBpPEeMEHHOE HCIOIb30BAHUE JOCTIDKCHMM HAayYHBIX
npeAcTaBieHUil. MecTo yeoBeKa B 3JIEKTPOMATHUTHON KapTUHE MUpa.

3.4 KganrtoBo-moneBas kapTuHa wmupa. OCHOBHBIE TNPUHIUINBI W TPEACTABICHUS (TIPUHITUI
HEONPENeNIEHHOCTH, JOTIOJTHUTEIBHOCTH, COOTBETCTBHS). Ucropuueckue MPEANOCHUIKA
(hopMHUpOBaHHS KBAaHTOBO-TIOJIEBOM KapTUHBI MUpA.

3.5 DBomronmoHHas kaptuHa Mupa. OCHOBHBIE MPUHIUIBI U MPEACTaBICHUS (MEXIUCIUTUTMHAPHBIN
MOAXO, CUCTEMHBIA TMOAXO0J, MPUHIUI TJIOOAIBHOTO SBOJIIONMOHU3MA, MPUHIIAI CaMOOpPTaHU3aAINT
Matepun). Mcropuueckue TPeanoChUIKH (OPMUPOBAHUS HBONIOIMOHHONW KapTHHBI Mupa. Mecto
YEJIOBEKA B DBOJIFOIIMOHHON KapTHHE MUPA.

3.6 Hayuynasa mnapaaurma. CmeHa HayuyHoW mnapaaurMbel. HayuyHble peBOMIONIMH, NPEANOCHIIKH
BO3HUKHOBEHHSI.

4 COBPEMEHHBIE IPE/ICTABJIEHUS O UEPAPXUYECKOM CTPYKTYPE MATEPUU
4.1 Tlonstue «varepusi». Pa3nuunbie peACTaBICHUS O CTPYKType Martepuu. CTpYKTypHbIE YPOBHHU
MaTepUd M UX OCOOCHHOCTH: OOBEKTHI JKMBOW W HEKWBON TPHUPOJIBI; BEIIECTBO, IMOJIE, BAKYYM;
00BEKTHI MaKpOMHUpa, MUKpoMupa, Meramupa.

4.2 OyHnaMeHTallbHbIE B3aUMOACUCTBUS (CHUIIBHOE, DJIEKTPOMArHUTHOE, c1aboe, TpaBUTAIIHOHHOE) U
ux ocobOeHHOCTH. WHTEHCHMBHOCTh B3aUMOJIEHCTBUS, OOBEKTHI B3aWMMOJICHCTBHS, MAacIITad
B3aMMOJICHCTBUS, OJIM3KOIEHCTBUE, JAIBHOACHCTBHE, METOABI U3ydeHHs B3aumojeiicTBuil. [lonstue
«KaJIMOPOBOYHBIE O030HBI».

4.3 OObenuHeHNe (PyHIAMEHTAIBHBIX B3aMMOJCHCTBHA, MPUYUHBI HEOOXOJAUMOCTH HCCIEIOBaHUS
0COOEHHOCTEN B3aMMOJICHCTBUI, TEOpHUs AIBONIONMU BceeneHHoi. DnekTpocnaboe B3aUMOJICHCTBHE.
Teopus Benukoro oobweauHenus:, Teopus «Bcero» (Teopust cynepcuMMETPUYHOTO B3aUMO/ICHCTBUSA).
4.4 OcoOeHHOCTH OOBEKTOB MUKPOMHUpPA. YPOBHHU CTPYKTYPbl OOBEKTOB MUKPOMHpA: JIE€MEHTApHBIE
gacTullbl ((hyHIaMEHTaIbHBIE, COCTaBHBIC); SJIPO; ATOMBI; MOJEKYIbl. YacTHIBI M aHTUYACTHUIIBI.
Kiaccudukanms snemeHTapHbIX 4acTull, GyHIaMEHTAIbHBIE B3aUMOJICHCTBHSI MUKPOMHpPA: OO30HBI U
dbepmuoHbl, ¢GyHIaMeHTalbHbIe ((OTOHBI, JENTOHBI, KBApPKH) M COCTaBHBIE (QIpPOHBI, OApPUOHHI,
ME30HBI).
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4.5 Ocobennoctu cTpykTypsl Meramupa. CoBpeMEeHHbBIE MPEACTABICHUS O CTPYKType Meramupa.
Mertoap! uccnenoBanus 00beKToB Meramupa. OTianumst 1 0COOCHHOCTH HEOECHBIX TENl U CKOTUICHHIA:
lManaxkTuku, 3B€3/1b1, MJIAHETHI, KOMETHI, MeTeOpUTHl. COTHEUHAasI cCUCTEMA.
4.6 CoBpeMEHHBIE TMPEJCTABICHUA O MPOUCXOXKICHUM U HSBoouud Bceenennoi. ['mmotessl,
UCCIIeIOBaHMs U Teopun Xabbia (3akoH Xab6ma), @punmana, P. 'amoBa. Teopus Bonbioro B3phiBa.
PenmukToBoe wu3mydenune. OcoOeHHOCTH (OpMUPOBaHUS MaTepud Iocie boJbIoro B3phIBa.
[TpoGieMbl, BOSHUKAIOIIHME MPU HCCIEIOBAHUN KOCMHUECKUX 00BeKTOB. [loHsTHE «MeTaramakTukay,
«KOCMHUYECKUN TOPU30HT.
5 Xumuvecknii ypoBeHb OPraHu3aluu MATEPUH: 0COOEHHOCTH CTPYKTYPbI, QyHIaMeHTAJbHbIe
3aKOHbI U OCHOBHbBIE MOHSITHSI.
9.1 OcHnosnble 3aKOHbL U NOHAMUA XUMUU

XuMHS KaK pa3zen ecrecTBo3Hanus. [IpeameT XumMuu, B3auMOCBS3b C APYTUMHU HayKaMu. Y CIIeXHu
XUMHUU B TEYEHUE TIOCIICTHUX IECATUIIETUN U XapaKTEPUCTUKA €€ COBPEMEHHOTO COCTOSTHUSA.

3aKOH COXpaHEHHWs MAaTEepUH, 3aKOH IOCTOSHCTBA COCTaBa. BerecTBa MepeMEHHOTO COCTaBa.
OneMeHT. XUMHUYECKHE CHUMBOJIBI U ypaBHeHHs. BanentHocts. Crenenp okucnenus. [Ipocteie u
cloHbIe BemiecTBa. OmpeneneHue CTENeHW OKHUCIeHHUs 1o Gopmynam coequHeHuil. CoctaBieHue
(hopMyIT BEIIECTB.

Iepuoouuecxuii 3akon u mabauya J{.1U. Menoeneesa

5.2 Obowue 3aKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX NPOUECCO8: IHEPEMUKA XUMUUECKUX
npoyeccos u mepmoouHamuKa.
5.2.1 Ocnosnvle 3a0auu mepmoounamuxu, mepmoxumus. TepMoaguHamuueckas cucrema. [lapamerpnl
cucteMbl. DYHKIIMU COCTOSHHSI CUCTEMBI. TermoBoi 3¢¢ekT peakiuu. DHTanbnusg. CTaHgapTHas
SHTaJIbIUs O0pa3oBaHus BemlecTB. VM3menenue sHTanbnuu B Xxozae mpoiecca. 3akoH .M. I'ecca u
CJIEJICTBHS U3 HEro. TepMOXUMHYECKUE YPABHCHHS M TEPMOXHUMHUYCCKHE PACUCTHI.
5.2.2 Hanpasnennocmos Xumuueckux npoyeccos
5.2.2.1 DHTpomnus CUCTEMBl U €€ M3MEHEHHe B xonae peakuuu. CrangaprtHas sHTponus. 5.2.2.2
Oneprus ['n66ca. CrannapTHoe n3mMeHeHne dHeprun ['m60ca B Xoe peakiuii 00pa3oBaHKs BEIIECTB.
Hampasnennocts nporeccoB. CaMonpon3BOJIbHBIE U HECAMOMPOHU3BOJIBbHEIE TIpoliecchl. OOpaTumMble U
HeoOpaTtumble peakiuu. [Iporno3upoBanre MPUHIIUITHATFHON BO3MOKHOCTH MTPOTEKAHUS TTPOIIECCOB.
5.3 Obwue 3axonHomepHOCmMU RPOMEKAHUA XUMUYECKUX RPOUECCO8: XUMUUECKAA KUHEmUKd,
Xumuueckoe pagHogecue.

5.3.1 Kunemuxa. ' OMOTE€HHBIE U TE€TEPOTCHHBIC CHCTEMBI. [I0HATHE CKOPOCTH XMMHUYECKON PEaKIUu.
3aBUCHMOCTh CKOPOCTH PEAKIMH OT Pa3IUYHbIX (HAKTOPOB (TeMIlepaTyphl, KOHIEHTpAIUU
pearupyromux BeecTB, MPUCYTCTBHS KaTaau3aTopa, MPUPOIbl pearupyroInX BEIIECTB).

Mexanu3m peakiuu. 3akoH AeiictByromux macc. Kunetnueckoe ypaBHeHue. KoHcTaHTa ckopoctu
peaknuu. 3aBHCHMOCTh CKOPOCTH peakmuu oT Temneparypsl. IlpaBuno Bant-I'odhda. DHeprus
akTUBalMM peakuuu. Karanutuueckne mnpouecchl. ['OMOT€HHbI M TE€TepOreHHbIA  KaTalus.
Karanuzatopel. Maruburopsl. Ponb katanu3aTopoB B MPHUPOAHBIX M TEXHOTEHHBIX JKOCHCTEMaX.
be3onacHOCTh KaTaTUTHYECKUX MPOIECCOB.
5.3.2 Xumuueckoe pasnosecue

O6patumoctph peaknuii. CocTossHMEe XMMHUYECKOro paBHOBecusi. KoHcTranTa paBHOBecus. CmelleHue
xumuyeckoro paHoBecus. I[lpunmun Jle Ilatense. B03MOXHOCTH ONTHUMHU3ALMM XUMUYECKUX
MPOIIECCOB. 3HAYCHUE TPUHIIUIIA JIJIsI TPUPOTHBIX, OMOXUMUYECKUX U TEXHOTCHHBIX YKOCHUCTEM.
5.4 Peaxkyuonnaa cnocoénocmov eeuwjecms. I'enemuueckasa c6A3b  OCHOBHBIX  K1ACCO8
Heop2aHu4ecKux coeOuHeHul

CocrapneHue ypaBHEHUM XUMUUECKUX PEAKIUN B MOJIEKYJISIPHOM U UOHHO-MOJIEKYJSIPHOM BHJIAX.
OO6mmme cBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX M OPTAHMYECKHX COSAMHEHUH.
6 YesioBek: 0mocepa, Hoochepa
buocgepnwiii yposensv opeanuszayuu mamepuu
Oco0eHHOCTH KHUBOW W HEXXUBOW MaTepuu. [IpencraBieHus o MPOUCXOXKICHUH KU3HU. YeloBeK Kak
(dhenomen npupoasl. XKuzneobecneueHue yenoBeka. Yenosek u omochepa. DopmupoBanre HoochHeEpHI.
[TpoGembl 3K0IOTHH.
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7 YYEBHO-METOJINMYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE YYEBHOM
TACIATLITAHBI

1.

2.

3.

4.

I'ycetixanos, M. K. Konnenuu coBpeMEHHOTO €CTECTBO3HAHMS : YUCOHUK M MPAKTUKYM IS
By30B / M. K. I'yceiixanoB. — 8-¢ m31., nepepad. u jgon. — Mocksa : M3narensctBo HOpaiir,
2023. — 442 c. — (Briciiee obpazoBanue). — ISBN 978-5-9916-6772-2. — Tekcrt : anek-
TPOHHBIN // O6pazoBarenpHast wiardopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/510657

I'munka, H. JI. O6mas xumus B 2 1. Tom 1 : yueOnuk ans By3oB / H. JI. [munka ; mon penak-
nueir B. A. [TonkoBa, A. B. babkoBa. — 20-¢ u3z., nepepad. u gomn. — Mocksa : U3narens-
ctBo HOpaiit, 2023. — 353 c. — (Bsicmiee obOpazoBanue). — ISBN 978-5-9916-9353-0. —
Texcr : oanextponnsld // OOpa3oBarenpHas 1iaTdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/512502

I'munka, H. JI. O6mas xumust B 2 T. Tom 2 : yueObnuk ayisa By3oB / H. JI. 'nmunka ; mox penax-
nuei B. A. [TonkoBa, A. B. babkoBa. — 20-¢ m3x., mepepad. u norm. — Mocksa : M3natensb-
ctBo HOpaiit, 2023. — 379 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-9916-9355-4. —
Texct : oanekrponHsld // OOpa3oBarenbHas tiatgpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512503

KpaBuenko, H.lO. @wusmuka: yyeOnuk u mnpaktukym st By3oB/ H. HO. KpaBuenko. —
Mocksa : U3narensctBo FOpaiit, 2023. — 300 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-
534-01027-5. — Texkcr : anekTpoHHBIA // OOpazoBarenpHas 1wiardgopma IOpaiit [caift]. —
URL.: https://urait.ru/bcode/511701

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEFHOU JUCIHUAILINHBI

1

YyeOHast AUCHMILIMHA OOecrieueHa y4eOHO-METOIMYCCKOM JIOKYMEHTAlUed W MaTepHaIaMH.
Eé coneprkanue mpeacTaBiaeHO B JIOKATLHON CETH y4eOHOTO 3aBEJICHHS U HAXOJUTCS B PEKUME
CBOOOAHOTO JIOCTyMNa JUIsl CTYAEHTOB. J[OCTYN CTYIEHTOB Ui CaMOCTOSITENIbHOM MOATOTOBKU
OCYIIIECTBIISIETCS Yepe3 KOMIbIOTEPHI AUCIIEHHOTO Kilacca (B cTaHIapTHOM KomIuiekTauuun). B
oubnuoreunoM ¢onae, ObC mnpeacraBneHsl HEOOXOIUMBIE yueOHBIE TOCOOUS COTJIACHO
HopMaTuBaM KHuroodecrneyennoctu OI1 BO.

2 JlexunoOHHBIE U MPAKTUYECKHE 3aHATHUS MIPOBOAATCS B yueOHbIX aynutopusx HTU HUAY MUDU

3

corylacHO yudeOHoMy pacnucaHuto. IIpu HeoOXoaMMOCTM BU3yanM3alMd  HU3Yy4aeMOro
MaTrepHuaa JIEKIUOHHBIE, IPAKTUYECKUE 3aHATHUS MOTYT IIPOBOJUTHCS B CHELUAIM3UPOBAHHOU
ayIUTOPUH, OCHAIEHHON THTEpaKTUBHOMN JOCKOU, MPOEKTOPOM, KOMITBIOTEPOM.
JlaGopaTopHble pabOThl 0 JUCHHUILINHE

JIaGopaTopHble pabOTHI MO JUCHUIIIMHE OCYIIECTBISIOTCS B CIEIHATM3MPOBAHHBIX JTa0OPaTOPHAX
kadenpsl Guznku:

Csenenust o naboparopHoil 6asze kadenpbl GU3NKU

HaumenoBanue .
Ne pasena HaumeHoBaHue crienualin3upoBaHHBIX JTab0paTopuii C mepeyHeM OCHOBHOTO
IL.I1. 000pyTI0BaHUS U POBOJAMMBIX JTAOOPATOPHBIX paboT
JUCITUTLTUHBI
1 ®dusuka JlabGoparopuu:
o Jlabopamopusa mexanuxku u MoJaeKyaapHOoil huzuku

Obopyoosanue: BEChl  aHAJUTUYECKHE, MassTHukd ~ OOepOeka,
AJIEKTPOIBUTATENb, BaKYYMHBIA HACOC, BAKYYMMETp, KaTETOMETpP, ONTHMETP
TOPU30HTAIBHBIH, 000pOTHBIC MASITHUKH, YCTAaHOBKA IJSI W3YYCHHS

KPUBOJIMHEWHOTO  JIBIKEHUS, OCIUIIOrpadbl, TeHepaTopbl 3BYKOBBIX
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IL.II.

HaumenoBanue
pazzaena
JACHUIUIUHEBI

HanmeHoBaHue crienann3upoBaHHBIX J1TA0OPATOPUi C IIEPEYHEM OCHOBHOTO
000pyI0BaHUS U ITPOBOIUMBIX JTAOOPATOPHBIX PabOT

CUTHAJIOB, BOJIBTMETPBI, YACTOTOMETP, TAXOMETP U JP., @ TAKKE UHCTPYMEHTHI
U PAacXoJIHbIE MaTEPUAJIBL.
Jlabopamopnvie pabomul:
- OnpeneneHue MIOTHOCTH TBEPABIX TeJ MPAaBUIBHONU F€OMETPUYECKOM
(hopMsI,
- OnpeseneHue yCKOpEeHUs CBOOOHOTO MaJeHHsI METO10M 00OPOTHOTO
MasiITHUKA,
- Onpenenenue moayis KOHra MeTo10M pacTsKeHHUs TPOBOJIOKH,
- M3ydenune 3akOHOB BpalaTesIbHOTO JIBIKEHUS Ha MasTHIKe O0epOeka,
- OnpeneneHrue MOMEHTa HHEPIUU C MTOMOIIBI0 TPUPHIIPHOTO MOABECA,
- Onpenenenune moayist FOHra u cKOpocTu 3ByKa B TBEPJOM TEJI€ METOJI0M
pe3oHaHca,
- OnpeseneHe MOMEHTa MHEPLIUU U MOMEHTA CUJI TPEHUS PU BpalllEeHU! Tell,
- OnpeneneHue IIMHBI CBOOOAHOTO Ipodera MOJIEKYI U MOJISIPHON MaccChl
BO3/yXa,
- OnpeneneHue BA3KOCTH XXUAKOCTH MeTo oM CToKca.

o Jlabopamopusa 3nekmpuuecmea u MazHemuima
ObopydosaHue: WUCTOYHUKA THUTAHHS,  YHUBEPCAIbHBIE BOJBTMETPHI,
ocriorpadsr; Ja00paTOpHBIE aMIIEPMETPBl M BOJBTMETPHI;
naboparopubie komruiekcel HTIL[ Braauc «OnexkrpomarHuTHoe mone» — 6
miT., B COCTaB KOTOPBIX BXOJSAT I'€HEPATOpPhl CUTHAJIOB, OCLHUIUIOTpadbl,
YHUBEpCAJIbHBbIE BOJBTMETPBI, MOAYJIHM, pa3MEIICHHbIE Ha IuUlaTax, | Jp.
JJIEMEHTHI.
Jlabopamopuvie pabomur.
- 3yueHue 31eKTponpoBOAHOCTH IJIATHHBI B IIMPOKOM TEMIIEPATYPHOM
UHTEpBAJE,
- 3yuenue 31eKTponpoBOAHOCTH MOJINO/IeHa B IIUPOKOM TeMIEpaTypHOM
UHTEpBAJE,
- OnpesneneHue yAeIbHOTO 3apsiia JEKTPOHa METO0M MarHUTHOM
(hOKyCUpOBKH,
- OnpeneneHue yAeIbHOTO 3apsiia JIEKTPOHA METOIOM MAarHETpoOHa,
- Usyuenue naboparoproro kommiekca JIKO-6P,
- OnpeneneHue AUAIEKTPUUECKOM MPOHUIIAEMOCTH (Ha JIAOOPaTOPHOM
komiuiekce JIKD-6P),
- OnpeneneHue paboThl BbIX0/1a BOJIb(hpama.

duznka

e Jlabopamopus onmuku u amomHou Gu3uku
ObopyoosaHnue. MUKPOCKOIBI, MOJISIPUMETPBI, MOHOXPOMATOPBI, ONTHYECKHE
YCTAaHOBKM [0 T€OMETPUYECKON ONTHKE, AU(PpPaKINH; nabopaTtopHbIe
koMmiuiekcsl HTLI Bnanuc «KorepeHTHast ontuka» - 4 mT., B COCTaB KOTOPBIX
BXOJIAT Jlazeppl M HA0Op (PYHKIMOHANBHBIX ONTHYECKUX MOIYJEil;
komruiekcsl HTL[ Bnaguc «Cnextpel. @oToaddext» - 2 cTeHaa, ycTaHOBKa
Ju1st onibIToB @panka u ['epua -2mr.
Jlabopamopuvie pabomur.
- JJaboparopusiit kommiieke JIKO-1. Onucanue u HaCTpoiika yCTaHOBKH.
- JJaboparopusrit kommiieke JIKO-3. Onucanue u HaCTpoiiKa yCTaHOBKH.
- JJaboparopusiii komruiekc JIKO-1. 'eomerpudeckas onTuka.
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IL.II.

HaumenoBanue
pazzaena
JACHUIUIUHEBI

HanmeHoBaHue crienann3upoBaHHBIX J1TA0OPATOPUi C IIEPEYHEM OCHOBHOTO
000pyI0BaHUS U ITPOBOIUMBIX JTAOOPATOPHBIX PabOT

- JIa6. xommieke JIKO-1. UaTepdepenmms.

- JIa6. xommieke JIKO-1. Iudpaxius.

- Onpenenenye JJIMHBI CBETOBOM BOJIHBI C MOMOIIBIO KoJien HeroToHa.
- OnpeneneHue NocTossHHONW Punbepra

XUMUS

JlabopaTopusi XMMHH
Obopyoosanue u pacxoonvie Mamepuaivl. BHITSHKHOU 1IKa], BECHI
aHanutTudeckue, pH-MeTp, TUCTUILISATOP, STEKTPHUECKUE TUTUTKH,
CHCIUATM3UPOBAHHAS XUMHUECKas JJabopaTopHast MeOeIb, XUMHUYECKas
ocy/a v JPpyrue MPUHAICKHOCTH, TPeOyeMble XUMUYSCKUE PEaKTHUBEIL.
Jlabopamopusie pabomol:
- ['eHeTnueckas CBs3b OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX COCTMHCHUM.
- N3ydenue 3aKkOHOB KUHETUKHU M YCIIOBHI YCTAaHOBJICHHUS XMMUYECKOTO
paBHOBECHSI.

4 IIpouee
Ha xadenpe dhuszuku pabouee MeCTo mperogaBaresisi OCHANICHO KOMIIBIOTEPOM C IOCTYIIOM B
nokaneHyto cetb HTU u cets UHTEpHET.

4.1 KomnbioTep

Cuctemnsrii 6;10K: iporieccop Core 2 Duo E8400, 3000 MI'; O3V 1013 MO; xectkuii auck 149

I'c; DWD-RW.
4.2 MoHHUTOP

XK Samsung SyncMaster 943NW, 19" .

4.3 llpunTep

Jlazepusrit npunaTep HP LaserJet 1012 — 1 .

4.4 KonupoBaJIbHBII annmapart
Canon FC228 — 1 mr..
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NPUJIOXEHHUE 1.
Ilepeuensv yueonHo-memoouuecko2o odecnedenHus cCamocmoameibHol padoomsl CmyoeHmos.
Y4eOHO-METOIUYECKOE 00ECTICYCHIE CAMOCTOSATEIHLHON Pa0OTHI CTYACHTOB BKIIIOYACT B ce0s
- crangapt opranm3anuu CTO HTU-2-2014. TpeboBaHus k 0hOpMIICHHIO TEKCTOBOM

JIOKYMEHTAIUH,
- METOJuYecKHe PEKOMEHALUU IO OpraHu3alui CaMOCTOATEIbHOU paboThl oOyuatomuxcs HTU
HUAY MUOU (ITonoxeHue 006 opraHu3annu caMoCTOATEIbHOH padoThl 00y4Yaomuxcst

HTU HUSAY MUDN),
- METOAMYECKHE PEKOMEHAALNH JJIsl 00YJaIOIIMXCS 110 BHIIIOTHEHUIO CAMOCTOSTENIHONW PadOTHI IO

JUCLUILINHE.
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MMPUJIO)KEHHUE 2.
MeToanyeckue yKa3aHusi VISl CTY/IEHTOB M0 OCBOEHHIO THCIHUIIJIMHBI.
Memoouueckue ykazanus no oceoenuto oucyuniunbvl « Teopemuueckue 0CHOBbL NPOSPECCUBHBIX
mexHo02ull (puzuxa, Xumus, 6UOI02US)» A0PECOBAHBI CIMYOEHMAM 3A0YHOU HopMbl 0OYUeHUs
nanpasnenus 38.03.02.

«TeopeTndeckre OCHOBBI MPOTPECCUBHBIX TEXHONOTHH ((PHU3UKa, XUMH, OUOJIOTHS)» SBISCTCS
€CTECTBEHHOHAYYHOW  JWCIUIUIMHOW W MPEACTaBiIsSeT  cO0OM  CHHTE€3  COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX JOCTHKEHUN B 00JIACTH HUCIIOJIb3yEMBIX YEIIOBEKOM TEXHOJIOTUH, OIUPAOIIIUXCS
Ha OCHOBBI (M3UKHU, XUMHUHU, OHOJIOTMHM, HayK O 3emJie, KOCMOJOTHH, Ha MHOTOBEKOBOW OIIBIT
SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX UCCIECTOBAHUM.

N3yueHnne MUCHUIUIMHBI U OBJIAQJICHHE €€ OCHOBAMH Ha YPOBHE HE HHXKE 0a30BOTO ITO3BOJIUT
BBIITYCKHUKY:

- OPHUEHTHPOBATbCSI B MHOT0OOpa3WM €CTECTBEHHOHAYYHBIX 3aKOHOB MPHPOIBI, JICKAIINX B
OCHOBE COBPEMEHHBIX TEXHOJIOTHUI;

- BBIpabOTaTh YMECHHS W HABBIKM PEIICHHMS KOHKPETHBIX 3a7ad W MpoOJIeM U3 pa3HbIX obJacTei
€CTECTBEHHBIX HAyK, YTO T[IOMOXET B JajbHEUIIEM pemarbh MOPAKTUYECKHUE 3aJa4d B
npodeccnoHaNbHOM NESTENbHOCTH U HE UCIBITHIBAThH 3aTPYIHEHUN MPU MOUCKE OTBETOB HA BOMPOCHI
€CTECTBEHHOHAYYHOM HAIPABJIECHHOCTH;

- o0neryuTh TpOLECC TIMOHUMAHHMSA TIPH H3YYCHUU MNPOPECCHOHANBHBIX  JTUCIHUILIINH,
HCMOJIb3YIOIINUX €CTECTBEHHOHAYYHBIE 3AKOHBI U IIPEACTABIICHHUS;

- pacmMpuTh KpYyro3op, OCO3HAaTh MHOroOOpa3he MPUPOIHBIX SBICHUM U HAYKOEMKHX
COBPEMEHHBIX TEXHOJIOTHIA;

- copMUPOBATH HAYYHOE MBIILUIEHUE, PA3BUTh CIIOCOOHOCTH K aOCTPAKTHOMY MBIIUICHHIO, HE
005THCS TIPOIIECca MOACITUPOBAHUS TPAKTUICCKUX CUTYAIUH;

- MTOJTyYUTh 0a30BbIC HABBIKM HAXOXKJIEHUS HEOOXOIUMOW CIIPABOYHON M HAyYHOH MH(POpPMAIIMH
B PA3IMYHBIX JUTEPATYPHBIX MCTOYHUKAX, HCIOJB3YysS TPAIUIIMOHHBIC OHOJIMOTEYHBIE PECYPCHI,
anekTpoHHsle pecypcebl ObC, UHTepHeTa;

- cTaTh OoJiee 1EeNeyCTPEMIIEHHBIM, CAMOOPTaHN30BaHHBIM.

HucuunnuHa «TeopeTuueckue OCHOBBI TPOTPECCUBHBIX TEXHOJOrui ((pusmka, Xumus,
OuoJsiorus)» M3ydaercsl Ha NpoTsbKeHUH 2 cemecTpa 1 Kypcea.

T.o. u3ydeHue ciokHOro Kypca pa3OMBaeTCsa Ha ATAIlbl, YTO CYIIECTBEHHO OOJIErdaeT MpoLEece
W3Y4YEHHs U TOHMMAHUS MaTeprasa JUCIUIUIMHBL.

OOmue pekoMeHJAIMN MO W3YYEHHUIO0 TUCIUIUIMHBI MOXHO C(HOPMYIHUPOBATH CIEAYIOIINM
o0Opazom.

» OCHOBHBIMH BHUJaMH Y4eOHBIX 3aHATHH SBISAIOTCS ayJUTOPHBIE 3aHSATHA - JICKIUH,
IIPAKTUYECKHE U JJAOOPATOPHBIE 3aHATHUS; KPOME 3TOr0 MPEAYCMOTPEHa CaMOCTOSITENbHAs paboTa
cryneHta CPC, KOHCY/IbTallMOHHBIE 3aHSTHS.

» Bo Bcex cemecTpax mpenycMOTpeH TeKyIuid KOHTPoJib BbinonHeHnss CPC u mpomMexyTouHast
arrecrauust B popme sk3ameHa (1-2 cemecTpsl). /st KOHTpOJS U OLEHUBAHUS PE3YyIbTaTOB
UCIOJIb3YyETCS 0aNIbHO-PEHTHHIOBAS CHCTEMA.

» MaxkcumMaibHoe KOJINYeCTBO 0aJI0B, HAKAITMBACMBIX TIPU U3YyUCHUHN JTUCITUTLIUHBI
- 110 OKOHYaHHWH KaXJ10r0 U3 cemectpos - 100;

- B Te€YCHHE ceMecTpa (TeKymuil KoHTpoIib) — 60;

- Ha 9K3aMeHe (MPOMEeXYTOUHBIH KOHTPOIb) — 40.

28



Pacrnipenenenne peHTHHTOBBIX OANJIOB IO PA3IMYHBIM BUIAM JESTEIHHOCTH MPUBEIECHO B TAOIHIIAX
[Mpunoxenus 3 pabodeid MpOrpaMMbl, MOXKET OBITh BBIJAHO KaXJIOMY CTYACHTY B TCUCHHE CEMECTpa B
MEYaTHOM W/WJIM DJICKTPOHHOM BHUJAX.
>  BeicraBieHHE OKOHYATEIBHOW OICHKH I10 3aBEPIICHUU HW3Yy4YCHHs ITUCHUIUIMHBI B CEMECTpE

YUUTBIBACT BCE JOCTUKCHHS M PACCUUTBIBACTCS CIICIYIOIIUM 00pa3oMm:
OxonuatenbHbiin 0ami=(b1+b2)/3,

b1, b2 — Gayutel mosydyeHHBIC TIOCIE POBEIACHHS TEKYIIET0 KOHTPOJIS M MPOMEXKYTOYHOHN aTTeCTalluu
0 JUCIUIUIAHE B 1-0M cemecTpe.

T.o. or cryneHTa TpedyeTcss paBHOMEPHOE pacTpeIeICHUe CBOUX JTMYHOCTHBIX YCHIIHHA MPU OCBOCHUU
JTMCHUIUIMHBL B TedeHWe 2 cemectpa. CHUCTeMa KOHTpOJS M OICHHBAHUS HE MPEIyCMaTPUBAET
MBICITUTEIIBHOTO ¥ (PU3WYECKOr0 MITypMa Marepualia B TEUCHHWE KPATKOro CpoKa, a HaIeIMBaeT Ha
MO3TAITHOE OCMBICIIEHHOE TIPUOOPETEHHE IIEIOCTHOW COBOKYITHOCTH 3HAaHUH, yMEHUI, CHOCOOHOCTEH.

»  Oco0eHHOCTH TIpOBeJeHHUsI aYJAMTOPHBLIX 3aHATHI. [locenieHWe ayJIUTOPHBIX 3aHATHHA
00s13aTenbHO  (TTOCEIaeMOCTh JIIOOBIX (JOPM  3aHATUH YYHUTHIBACTCS TIPU  BBICTABICHHH
PEUTHHTOBBIX 0alIoB). Bo BpeMs ayAMTOPHBIX 3aHATHI CTYIEHT HE MOXKET SBJSATHCS MACCUBHOM
cocrapistonieil yuedbHoro npouecca. OH J0JKEH aKTUBHO Y4acTBOBATh B IPOLIEcCax MO3HAHUS,
«MIPOIIYCKaTh» H3y4yaeMbld MaTepuand uepe3 ceOs, TOCTEeNEeHHO HaKalJuBaTh 3HAHUS,
MPUOOpPETaTh YMEHUS U HABBIKH.

* Jlekumonnbie 3ansaTusa (JI): Jlekuum Moryr ObITh: 0030pHBIMH, HH(OPMALMOHHBIMH,
POOJIEMHBIMHU.

B xone nekuuii paccMaTpuBalOTCS OCHOBHBIE MOHSATHS, IPECTaBICHUS TEM Kypca, CBsI3aHHbIE C HUMU
TEOPETUYECKHUE U MPAKTUYECKUE MPOOIEMBI, JAIOTCS PEKOMEHAANN JJIi CAMOCTOATEIbHOW padOoThI U
MOATOTOBKH K TAOOPATOPHBIM M MPAKTUYECKUM 3aHSATHUSM.

- IpakTuyeckue 3ausarus (IIP): IlpakTrueckue 3aHATHUS MOTYT OBITh: HH()OPMAIIMOHHBIMH,
POOJIEMHBIMH, CEMUHAPCKUMHU, TPOBOAUTHLCS B (POPME aKTUBHOM TUCKYCCUU, MOXKET UCIOIb30BATHCS
TEXHOJIOTUSI «MO3TOBOTO IITypMa» JJjsi IMOMCKAa COBMECTHOTO MpPAaBHJIBHOTO pELIEHUs 3aj1ad Io
¢bu3uke, B peKUMe UHTEPAKTUBHOW JTUCKYCCHH MEXAY CTYACHTaMM U MperoaaBaTesieM, NpeICTaBIsITh
co0oif paboTy B MajbIX rpyIIax.

[lenbro MpakTUYECKUX 3aHIATUH SIBISIETCS AKTUBU3ALMs MBICIUTEIBHBIX IPOLECCOB CTY/IEHTA,
HalelIMBaHWE Ha MpUOOpETeHHEe YMEHUN M HaBBIKOB IO PEIICHUIO KaK TUIIOBBIX, TAK U TBOPYECKHUX
€CTeCTBEHHOHAYYHBIX 3ajay, U MMpo0JieM, pa3BUTHE YMEHUN U HABBIKOB MCIIOJIB30BaHMSI CIIPABOYHOM
JUTEepaTyphl IS PELIeHUs] MOCTAaBIEHHBIX 3a7a4; (OPMUpPOBAHUE YMEHUN BBICKA3bIBaTh U IPAMOTHO
apryMEeHTHPOBaTh CBO€ MHEHHE U MPUHATOE pelIeHHe, CIYIAaTh U CIbILATh cCOOeceHUKA (KaK CBOETO
COKYPCHHKA, TaK U MpernojaBaTes).

* JlabopaTopusie 3ansitusi (JIP):

JlaGoparopHas pabota MIO3BOJISIET BHU3YyaJIU3UpPOBAThH TEOPETUUECKOE 3HaHHE,
HKCHEPUMEHTAIbHBIM IyTeM YOEeIUThCS B BBHIMNOJIHEHUH (YyHIaMEHTAJIbHBIX 3aKOHOB MPUPOJIbI,
OLYTUTh CYIIECTBYIOLIME MPAKTUUYECKHE OrPAHUYEHHUS Ha BBINOJHEHHE (U3NYECKUX 3aKOHOB,
IPOSIBUTH CBOM TBOPYECKHE CIIOCOOHOCTH, KOMMYHUKATHUBHBIE M OpPIraHU3aTOPCKUE CHOCOOHOCTH
(paboTa B MaJioi TpyIIe Uiu KOMaHIE).

Oprasn3anoHHO-MeTOANYEeCKHE YKa3aHUsl K NPOBEICHUIO J1a00paTOPHBIX 3aHATHH!

1) JlaGopaTopHble 3aHSATHS BBIMOJIHSIIOTCA B CICIMATA3MPOBAHHBIX Jaboparopusx kadeaps
¢buzuku: nabopatopun «MeXaHUKHM M MOJEKYISpHOW (QU3UKK» , «DJIEeKTpHYecTBa U
MarLetusmay, «OnTUKU U aToMHOM (usukmy», «Xumun». Jlaboparopuu ¢usndeckoro
MpaKTUKyMa pacrnonararorcss Ha 3 ostaxe [maBHoro xopmyca (aya. 302, 306, 308),
XUMHUYECKOTO TTpakTukyma Ha 1 ataxke ['maBHOTrO KOpmyca (aym. 114).

2) JlabopaTopHble paOOTHI TPOBOAATCS COTJIACHO YYEOHOMY pPAaCHHCAaHHIO, COCTaBIIEMOMY
YMO.
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3) Hus BeimonHenus JIP B 3aBuUcMMOCTH OT 4YHCICHHOCTH (Oojiee 16 CTYACHTOB) rpymma

4)

5)

CTYICHTOB MOXeET OBbITh pa3jejieHa Ha JBE MOATPYIIbI; Takke A BblmosHeHus JIP
CTYJCHTBI O0OBETUHSIOTCS B MaJIbie TBOPUYECKUE KOMAH Bl (TI0 2 YeIoBeKa).

JlaGoparopHble pabOThl TPOU3BOAATCS CTYIEHTaMU IO CHEHHAIBHO COCTaBISIEMOMY
npernoaasaTeneM kadenpsl puznku rpaduky. ['paduk coaep ut nHPOPMALHIO I KaXKIOTO
CTYJIEHTa I'PYIIIbIL:

- 0 Jare BeInoaHeHus JIP;

- 0 HOMEpE €ro KOMaH/bl;

- 0 HOMEpE 3aIUIAaHUPOBAHHOM K BBIITOJIHEHMIO JIP 1 HOMepe MEeToAM4YECKOro pyKOBOACTBA K
JIP.

Wudopmanus 1OBOAUTCS 0 CTyIEHTa KaK MUHUMYM 3a 2 HeJleJId 70 Havaja JJabopaTopHOro
MIPaKTUKyMa.

[lepen nauanmom BbemmosiHeHust JIP (3a Hemenmto 10 Ha3HAYEHHOM JaThl) CTYIEHT JOJDKEH
noJiyunTh Ha Kadeape ¢(u3MKM MeyaTHBIH BapUaHT METOJUMYECKUX YKa3aHHM K
nabopaTtopHbIM paboTam, INO0 0OPATUTHCS B SJEKTPOHHBIN YHTATBHBIN 3aJT 32 3JIEKTPOHHOM
KOIuel mocoous.

B metoamueckux YKa3aHuAX K na60paT0prlM pa60TaM INPUBOIATCA LCIIN pa6OTBI, OIMNCaHHC
3KCHepI/IM€HTaHI>H0ﬁ YCTAaHOBKH, TCOPCTHYCCKHUEC CBCACHUA, IIOPAAOK IIPOBCACHHUA pa6OTI)I, OCHOBHBIC
Tpe6OBaHI/IH K BBIITOJIHCHHIO pa60T n Oq)OpMJ'IeHI/II-O OT4YCTOB, KOHTPOJIbHBIC BOIIPOCHI 110 TEMEC pa6OTLI.

6) Ilepen BrimonHEHHEM 1a00PaTOPHOI PAOOTHI CTYIEHTHI JOJKHBI:

agkrownE

v’ 03HAKOMHTKCS C COJIEPIKAHUEM PabOTHI;

v\ U3y4YHTh TEOPETHYECKHM Marepuaj, HEOOXOAWMBIA IS TPOBEACHUS J1abopaTOpHOM
paboThI, UCTIOIB3Ysl KOHCIIEKT JICKIIUK M PEKOMEHIYEMYIO TEXHHUECKYIO JTUTEPaTypY;

v" npopaboTaTth METOIUKY TMPOBEACHUS PabOTHl M HM3YYUTh CXEMY OSKCIIEPUMEHTAIbHOM
YCTaHOBKHY;

v TMOAroTOBUTH MIabJoH OGOpMIICHHS OTdYeTa (BOCIONB30BATHCS TOTOBBIM AIIEKTPOHHBIM
mabionom JIP).

Crpykrypa otuera o JIP:

TuTynpHBIN JIHCT;

e paboThr,

TeopeTnyeckas 4acThb;

OKcrepuMeHTalIbHAs 4acTb;

BriBog.

Otuer o npojenaHHoON paboTe COCTaBIAETCS KaXK/IbIM CTYAEHTOM.
3aroToBIEHHBIA JOMa MIA0JIOH OTYETA JIOJDKEH COJepiKaTh II.1-3, TabauIbl SKCIIEpUMEHTAIBHOM
4acTH; OJOK-CXEMBI, 3JEKTPUYECKHE CXEMBbl, MPUHIMIUAIBHBIE CXEMBl J1a0OPaTOPHBIX YCTaHOBOK;
(dbopMyIibl, rpadUKy WM PUCYHKH, HEOOXOAUMBIE /ISl WITIOCTPALUK HHPOpMAIUH.
TutynbHbIN THUCT 0TYETA O TAOOPATOPHON PAbOTE JOMHKEH CONEPHKATh:

v\ HaWMEHOBaHHWsS MHUHHCTEPCTBA, BYy3a, Kadeapbl, BeAylleld MpernojaBaHue TaHHOM
JUCLUILIMHBI (B BEpXHEW 4acTH),

v nammenoBanne Buga CPC (oTuér mo nmaGoparopHOil pabOTe) KPYIHBIM HIPH(PTOM,
Ha3BaHME 1a00paTOpHOI pabOThl, HANMEHOBAHUE AUCIUILTUHBI,

v mHaamucu «Mcromaurens» u «PykoBomuTe by ¢ yKasanueMm rpymmsl 1 @UO crynaenra,
noikHocTy M1 OUO npenogaBarens,

v/ MECTO ¥ TOJ] BBITOJHEHHS pabOTHI (B HU)KHEH YacTH).

OObIYHBIC KCEPOKONUM BCero 00beMa TeopeTHYecKOi YacTH K PACCMOTPEHHMIO HA 3alluTe
JIP He paccMaTpuBaloTcs.

[Tpu hopmMupoBaHUM TEOPETUUECKOM YaCTH OTYETA CTYIEHTY HEOOXOUMO:

- BHUMATCJIIbHO MMPOYXUTATh MaTCpHal;

- BEIOpaTh U3 TEKCTa ab3allbl, Nepeaaronue OCHOBHYIO MBICIb TEKCTA;

- IUCBMEHHO CBSA3HO M3JIOKUTh B OTYETE OTOOpaHHYIO MH(OpMaIHIo.
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B 3aroroBneHHblii 1mabnoH otdera o JIP BHOCATCS pe3ynabTaThl HAOMIONCHUN, W3MEpPEHUH,
pacueroB npu BeinosHeHUU JIP. [1o okonyanuu JIP Ha ocHOBaHMHU aHalIM3a PE3YyJIHTATOB U3MEPEHMUS,
CIPaBOYHON MHGOPMAITUU KaXk/1ass KOMaHAa CTYIEHTOB ()OPMYITUPYET BHIBOIBIL.

3amuTa 1a00paTOpHOM pabOThI IPOBOAUTCS KOMAaHOW CTYIEHTOB MO 3aBEPILIEHUHN BBITIOJHEHUS
paboThl M HamucaHUs oTdeTa (B JeHb BeimonHeHus JIP) B popme quckyccnn Mexy mpernojaBaTesieM
U cTyAeHTaMu. [[1s caMOCTOATeNbHONW MOArOTOBKU K 3ammure JIP cTyneHThl HOKHBI MOJIb30BATHCS
KOHTPOJIbHBIMU BOIIPOCAMH, YKa3aHHBIMU B KaXKJIOM METOJIMYECKOM PYKOBOJICTBE K BbINoJIHeHHIO JIP.

[Ipu BbICTaBIEHWH PEUTHHIOBBIX OayoB 3a BhINONHEHHYIO JIP yuuThIBaroTcs mokasatenu,
KpUTEPHUH, IIKaJla OlCHUBaHMS, omvcaHHbie B Tabnuie 10. CTyaeHT MOKEH MOMHHThH, YTO TP
BbionHeHUH JIP olieHMBalOTCS HE TOJMBKO 3HAHMS, HAaBBIKM MO H3y4aeMOW AMCLHUIUIMHE, HO U
JUYHOCTHBIE KauyecTBa (CIOCOOHOCTh paboTaTh B KOMaHJE, CIIOCOOHOCTh K OpraHu3aiuu padbodero
BPEMEHH U pAacCTaBlIEHUS MPHUOPUTETOB B MPAKTHUUECKOW JIEATEIBHOCTH, CIOCOOHOCTh K
CaMOOOYYCHHIO, TBOPUYECKHUE CIIOCOOHOCTH).

[lepen nayamoMm mnwukIiIa 1a00paTOPHBIX PabOT B KOHKPETHOM J1abOpaTOPUH CTYACHTHI 00s3aHbI
MPOCIyIIaTh TEXHUKY O€30MacHOCTH NPOBEACHHUS pPAOOT, HU3YYUTh HWHCTPYKIUIO IO TEXHHUKE
0€30MaCHOCTH U PACTIMCATHCS O MPOXOKICHUH UHCTPYKTaXa B CIIEIUAILHOM KypHale.

* CamocrtositenbHass padora cryaenta (CPC): Tpymoemkocth pabOoThl ykazaHna B PVYII
HanpasieHus- 324 Jac.

Brinonnenue camoctosTensHON paOOThl HEOOXOAMMO JUIsl YCHEHIHOTO OBJIAJIEHHUS OCHOBaMU
muctumiuael. CPC MokeT mnpeamonarate (B 3aBHCHUMOCTH OT CEMECTpa): H3Y4YEHHE TEKYILEro
TEOPETHYECKOr0 Marepuajga IpU IMOMOIIM JIEKIMOHHBIX KOHCIEKTOB M Y4eOHOW JIUTEepaTyphl;
MOATOTOBKY K KOHTPOJIBHBIM, TECTOBBIM paboTam, 1ab0paTopHbIM paboTam, 3a4eTy, BoinoaHeHue /13,
HanucaHnue pedeparos.

IIpu BpImosiHeHnU pa3audHbIX BUA0B CPC BaxHo:

v CBOEBPEMEHHO CIIPABJIATBLCS C ATAllaMH CAMOCTOSTENLHON PaboThI;

v' CIpeMHTBhCS MOHATH CAMOCTOSTEILHO WM3YYCHHBIH TEOPETHYECKHHA MaTepuall WM
MaTepuall, pPACCMOTPEHHBIN BO BPEMS ayJAUTOPHBIX 3aHATHIL;

v Pa3o0parbcsi B METO/IaX PEIICHUS 3a/1a4;

v’ TIoHATH (PU3NYECKHI CMBICI 3aKOHOB M IIPUHIIUIIOB, MCIIOIL3YEMBIX B JIA00PATOPHOM
MPAKTUKYME;

v' He 0osTbcs OMMOUTHCS W MOJAYYUTh B CIOy4ae 3aTPyJAHEHHH [OMOIIU Yy
mpenoaaBarens, OOpaTUBIIUCH 32 KOHCYIbTAIIUEH.

* KoncynbTanuoHHble  3aHATHA:  TPOBOJAATCA  COIMVIACHO  TpaduKy  KOHCYJIbTAalMH
npemnojaBaTeneil kapenpsl pusnku He pexe 1 pasa B HEAEIO.
Koncynpranmum — Baxksblil 3tan oOydyeHus. CTyAeHT BO BpeMsi KOHCYJIbTALMHA MOJy4aeT

YHUKAQJIbHBIN [IaHC B JIMYHOU Oecefie ¢ MpernoaBaTesieM BBIACHUTh OTBETHI HA HEMOHSTHBIE BOIPOCHI,
KaK OpPraHu3allMOHHOTO, TaK W y4eOHOro xapakrtepa. Ha KoHCynbTanuu Jydile MPUXOAUTH C YXKE
MOATOTOBJICHHBIMU BOMpocaMu M mpoOiemamu. OOpalieHne co CTOPOHBI OO0ydYaromierocs ¢
YTBEPKJICHHEM, YTO OH HE TOHHMMaeT «Bce», MOCTaBUT B 3aTpyIHUTETHHOE TMOJOXKEHHE JF000TO.
BepositHee Bcero, CTyAEHT 3aTpyAHSAETCS B TOHMMAaHHUU KaKOTO-THOO KOHKPETHOTO KIFOYEBOTO
BOIIPOCA, pa3pelieHrne KOTOPOro TO3BOJMT YCIEITHO CIPABISATHCSA C PEIICHHEM OOJBIIOTO KpyTra
3a/ay.

- Pe3ynbpTar OCBOEHMSI TUCLMIUIMHBI OLIEHUBAETCS IPU MPOBEIECHUU MTOIOBOM aTTECTAlMU II0
mucuuruHe. [IpomexyTouHas aTTecTanus N0 IUCHMILNIMHE MOXKET MPOBOJUTHCS B:

B opme sk3amena (1-2 cemectp).
[IpuMepHBIil NepedeHb BONPOCOB K K DK3aMEHY, MpUMepbl OWIIETOB K TNPOMEXKYTOUHON
arrecrauuu npuseneHsl B [Ipunoxenun 4. Bompochl K 3K3aMeHy BBIIAIOTCA CTYACHTaM JUIS
CaMOCTOATENILHON ITOATOTOBKHU B KOHIIE CEMECTPA.
[lokazarenu, KpUTepHUH, UIKAJIAa OLEHUBAHUSA pE3yAbTaTOB OOYYEHHUS 10 JUCHUIUIMHE
conepxarcs B Ilpunoxennn 4 u 1OBOJATCA OO CTyACHTa Mepel MOBEACHUEM HK3aMEHa WU
3a4era.
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* Jlis  TPOXOXKACHUS MEPONPUATHI TEKYHIEr0 KOHTPOJS U TMPOMEKYTOYHOW aTTeCTaIlUuH
CTYJIGHTBI MOTYT BOCIIOJIb30BaThCsl KaK TpaguIlMOHHOW OmOmmorekor BY3a, Tak u 3JMeKTpOHHBIMH
pecypcamu Oubmmorexkn BY3a, obecreduBaromMu JOCTYH K y4eOHO-METOJUYECKUM TOCOOHSIM
ounommuoreku HTU HUAY MUDU, unbix snektpoHHBIX OnOmmorednsix cucteMm (OBC). CtyneHTsI

MOTYT BOCIIOJIB30BATHCA YCJIIyIraMU 3JICKTPOHHOI'O YNTAJIBHOI'O 3aJia.

32



HPUJIOXKEHHUE 3.
banibHO-peiiTUHIOBasi cCUCTEMAa OLIEHKH.

JIJIs TEKYIIET0 ¥ UTOrOBOTO KOHTPOJIS TIPU U3YYCHHUH Kypca (PU3HKH MOXKET OBITh UCIIOIB30BaHA
pEUTHUHTOBAs CUCTEMA.
MakcuManbHOE KOJTMYECTBO 0aIOB, HAKATIMBAEMBIX
- IPH U3YYEHHUH Kypca 110 OKoH9aHuu 1-ro cemectpa (moayss 1) - 100;
- B TEYCHHE ceMecTpa (TeKymui KOHTpoIib) — 60;
- Ha 3a4eTe (UTOTOBBIH KOHTPOJIb) — 40.

Pacrmipenenenre peTHHTOBBIX 0aIOB IO Pa3IMYHBIM BHJIaM JCSITEILHOCTH MIPUBEICHO B TAOIHIIE.
Pacnpenesienue peiiTHHIOBBIX 0AJIJI0B TEKYIEr0 M UTOrOBOr0 PeMTHHIA 10 BUAAM
NesiTeJIbHOCTH 0aKajaBpoB HanpasJjenns moaroropku 38.03.02
«MeHeIKMEeHT» NIPH U3YYeHNH Kypca B TeUeHHe ceMecTpa

O6beMm
Ne 11- CTouMOCTb, B MakcuManbHOe
Bun nestensHOCTH paoor,
| r Oammax KOJIMYECTBO 0aJIIOB
1 [Tocemenue nexuui ) 1 )
[Mocenienue MpakTHYECKUX
. 4 1 4
2 3aHATUN
BeinosnHenue nabopaTopHbIX
paboT 1o 3apaHee
3 YCTaHOBJICHHOMY Ipaduky, 4 1 4
MOJTrOTOBKA K J1a00paTOpHOiA
pabore
Buinonnenue nabopamopvix
pabom éHe yCMAaHOBIeHHO20
4 4 0,5 2
epaghuxa (8 c6s3uU ¢ NPONYCKOM
be3 ysasxcumenbHblX NPU4UH)
5 3amuTa 1a6opaTopHO pabOThI 4 1 4
(1o cnenyromieil paboTh)
3awuma nabopamopmoti
6 | pabomsi (6He ycmanoeieHHO2O 4 0,5 2
epaguxa)
BrinonHnenue AByX JOMaIIHUX
7 HEHHE ABYX 1 2 6,5 13
3aJaHuH J31-132
BrinmonHenue 1ByX JOMaITHUX
8 3aJ]aHUH (BHE YCTAHOBJICHHOTO 2 4 8
CpOKa)
Hanucanue koncnektoB K1- K4
9 (paboThI 3a4TEHBI 4 6 24
CBOEBPEMEHHO)
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Ne 1-

Bun nestensHOCTH

O6bem
pabor,
TIT.

CTonMoCTb, B
Oatax

MaxkcumanbHOE
KOJINYECTBO 0aJLIOB

10

Hanucanne xoncnekros K1- K4
(paboTHI 3aUTEHBI BHE
YCTaHOBJIEHHOI'O CPOKa)

12

11

[ToaroToBka pedepara (B CpoK)

12

[TonroroBka pedepara (BHE
CpoKa)

13

HUTOI'O (MakcuMaabLHOE
KOJINYeCTBO 0AJ/VIOB B TeUeHHe
ceMecTpa)

60

14

Munumanvnoe koruyecmeo
0annos 6 meyeHue cemecmpa

40

15

HUToroBasi pabora (3x3aMeH)

[IpaBUNbHBIN OTBET HA OJAVH
TEOPETUYECKUI BOIIPOC

10

10

[TIpaBusIbHBIN OTBET HA JIBA
TEOPETUYECKUX BOIpOCa

10

20

IIpaBunpHOE pemieHue
[IPaKTUYECKOH 3a1a4u

20

20

[IpaBUNIbHBIN OTBET HA OJIUH
TEOPETHYECKUI BONIPOC U
pelIeHNne NPAKTUYECKOM 3a1a4n

30

[IpaBuibHBIN OTBET Ha J1Ba
TEOPETUUECKUX BOIPOCa U
pelIeHne NPaKTUYECKOHN 3a1a4n

40

HUTOI'O (MakcuMaabHOe
KO0JIMYECTBO 0AJJIOB 32
IK3aMEH)

40

be3 BBINOIHEHNS MPAKTUYECKOU
3a/1a4M BBICTABIISIETCA
KOJIMYECTBO 0aIoB,
COOTBETCTBYIOIIEE OLIEHKE
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O0BeM
Ne 11- CTonMoCTb, B MakcuMansrHOe
Bun nesarensHoct pabor,
I dairax KOJIMYECTBO 0AJJIOB
IIT.
«YIOBJICTBOPUTEIIHHO)
BCET'O (MakcuMaJbHOe
16 ( 100 100
KOJIHY€eCTBO 0AJ1JI0B)

Cmyoenmol 0YHO-3a0UHOU HOpMbL 00YUEHUsL OONNHCHBL COAMb BbINOIHEHHbIE OOMAUHUE 3A0AHUS,
HanucanHwlll peghepam u cocmagieHuvie KOHCNeKmyvl 00 3a4emHolU Hedeau (OpUeHmupo8oyHo 00 1
urons). Pabomwi, evinonnennvie u coanuvie, nocie 1 uroHs (6He YCMAHOBIEHHO2O CPOKaA) OYOym
3aumeHvl, HO OYeHeHblL 8 MeHblee KOTUUeCmB8o DAL08.

IIpumevanus.

1 CTyaeHThl MOTYT B T€UCHHE ceMecTpa Moay4duTh 1-10 60HyCHBIX Oaya (10 yCMOTPEHUIO
MIPETNo1aBaTes).

[Tpu 3TOM yYUTBIBAIOTCS INYHOCTHBIE KAYECTBA CTYICHTA:

- aKTUBHOCThH O0YYaIOLIErocs Ha MPaKTUYECKUX, Ta00PATOPHBIX 3aHATHUSAX;

- BBICOKAsi MOTHBAIMA K 00y4eHHIO, K CaMOOPTaHM3alluH, CaMO0OPa30BaHUIO;

- CLIOCOOHOCTH K JIETabHOM MPOopaboTKe U3ydaeMbIX pa3iesioB, KOHTPOIUpyeMas IpU HalMCaHUU
pedepara, 3cce, KOHTPOIBHBIX PabOT, BHIMOJIHEHUH JOMAITHUX 33JaHUN;

- MHUIIMATUBHOCTh CTYJIEHTA, HAlpaBlieHHAas Ha BBIMIOJHEHUE JOMOJIHUTEIBHBIX BHIOB PadOT IO
TeMaM JUCIHIUIMHBI (CO3JaHWE TBOPYECKOH pabOTHl MO CaMOCTOSITEIHbHO BBIOPAHHOW TeMe,
COTJIACOBAaHHOM € MperoaBaTeieM, U 3aTparuBaronieil cMexHbie 001acTH Pa3/IesoB TUCITUILIAHBI
u Oynymieit mpoecCHoHaTbHON AEATEIBHOCTH).

2 OKoHYaTeabHOE KOJIMYECTBO PEUTHUHIOBBIX OayioB PB BbicTaBiseTcss ¢ y4eTOM MTOrOB TEKYILETO
KOHTPOJISL U TPOMEXYTOUYHOH aTTeCTaluu:

Pb = PB(tekymt.) + Pb(3k3),
Pb(Texyml.) — KOIM4eCTBO PEUTUHTOBBIX OAJIJIOB, MOJIYYEHHBIX ITPHU MIPOBEACHUH TEKYILErO
KOHTpOJISL B T€UEHHE CEMECTpa,

PB(3Kk3) - KonM4ecTBO PEHTHHTOBBIX OAJIJIOB, MOJIYYSHHBIX MPH cAaYe dK3aMeHa.

3 Hroromas oreHkKa, MOJTYYCHHAs] 32 W3YYCHHE JWCIMILIAHBI, BBICTABISCTCS B JK3aMCHAIIMOHHYIO
BEIOMOCTh W 3a4YETHYH) KHIDKKY OOYYaroIIerocs COIVIaCHO TIEPEeBOJHON IKaje OICHUBAHHS
(ITonoxenune 0 OATLHO-PESUTHHTOBOM CHCTEME, MPUMEHSIEMOMN JIJIsl BEICHUSI KOHTPOJIST YCIICBAaeMOCTH
crynearoB HTU HUAY MUDN):

[TepeBoHas mikajia OLEHUBAHUS

Oruenka 1o 5 6anbHOU 3auer CymmMma GamioB Orenka T'pajatus
[IKaJe 10 JACIUILINHE (ECTS)
5 (OTIUYHO) 90-100 A OTim4HO
85-89 B Ouyenb XOpo1I0
4 (xopouio 75-84 C Xopo1io
(ropote) 3aureno 70-74 D Y,)IEBHGTBOPI/ITCHBHO
3 (Y1OBIIETBOPUTEIHHO) 65-69
60-64 E ITocpeacTBeHHO
2 He 3aureno Hwuxe 60 F HeynosnersopurenbHo
(HEY1OBJIETBOPUTENHHO)
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