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1 OBLIAA  XAPAKTEPUCTHUKA PABOYEM  ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOMN JUCIUITJIAHBI
1.1 ObaacTh NnpUMeHeHUs1 y4eOHO| MporpaMmbl

PabGouas mporpamma ydeOHor muctuiuimHbl BJ[.06 ®Pusmka sBIsSETCS YacThIO
OCHOBHOI TmpodeccuoHanbHONM 00pa3oBaTebHOM MPOrpaMMOil B COOTBETCTBUM C
denepanbHBIM TOCYIAPCTBEHHBIM O0OpPa30BATENbHBIM CTAaHAAPTOM CPEAHErO (IOIHOTO)
oOmero oOpa3oBanusi u  @DenepalbHbIM  T'OCYAAPCTBEHHBIM  00pa30oBaTEIbHBIM
crangaptom (manee @DI'OC) mo cnenuanbHOCTH CpeaHero MnpodecCUOHaIbLHOTO
o6pazosanust (manee CITO) mis cnenmansroct 40.02.04 FOpucnpynenuus.

B ocHoBe yueOHOW JWCHMIUIMHBI JIGKUT YCTaHOBKAa Ha (OPMHUPOBAHHE Y
o0y4aeMbIX CHUCTEMBbI 0a30BBIX TMOHSATUH U TPEACTABICHUH O COBpPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHUHE MHpa, a TaKke BbIpadOTKAa YMEHUH MPUMEHSThH
TIOJTyYCHHBIE 3HAHMS, KaK B MPO(ecCHOHATbHON AEATEIBHOCTH, TaK W JJS PEHICHUS
YKU3HEHHBIX 3a/1a4.

MHorue moJOXKeHUs, pa3BUBaeMble (U3UKOM, paccMaTpUBAIOTCS KAaK OCHOBA
CO37aHMsI M WCIOJb30BaHUS WH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(UKT) — onnoro u3 Hanbosee 3HAYNMBIX TEXHOJOTHMUECKUX JOCTHKEHHUN COBPEMEHHOM
[IUBUIH3AIIHH.

B ¢wusuke dopmMupyroTcss MHOTHE BHIBI ACSITEIHLHOCTH, KOTOPHIE HMMEIOT METa
NpeIMETHBIN XapakTep. K HUM B IepBYIO ouepeb OTHOCSTCS: MOJCIMPOBAHUE OOHEKTOB
U TPOIIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-MH(POPMAIIMOHHBIN
aHanu3, (opMyIMpOBaHHE TUIIOTE3, AaHAJIN3 W CHUHTE3, CpaBHEHUE, 0000IIeHNuEe,
CHUCTeMaTH3alus, BBIABICHUE TNPUYNHHO-CICICTBEHHBIX CBsI3€i, IOMCK aHaJIOTOB,
ynpaBieHne oObeKTaMM U TpoleccaMd. MMeHHO »9Ta AWCHMIUIMHA TIO3BOJISET
MO3HAKOMUTh YyYalUXCsi C HAyYHBIMU METOJAMH TO3HAHHS, HAYYUTh HX OTJIMYATh
THIIOTE3y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

dusnka MMeeT OueHb OOJBIIOE W BCEBO3PACTAIOIIEE YHUCIO MEKIUCIUTUIMHAPHBIX
CBs3€H, MpUYeM Ha YpOBHE, KaK TMOHATUWHOTO ammapara, Tak U WHCTPYMEHTapHUs.
CkazaHHOEe TO3BOJISIET paccMaTpuBaTh (U3MKY Kak MeTa JUCLUIUIMHY, KOTOopas
MPEIOCTABIISICT MEKIUCITUTUTMHAPHBINA SI3BIK JIJIS1 OIMCAHUS HAYYHON KapTHHBI MUPA.

1.2 llenu u miIaHupyeMble Pe3yJbTaThl 0CBOCHUS TUCHUTLINHBI:

1.2.1 lleaw u 3aga4m TUCHUTIIMHBI:
Conmepxanue mporpamMmbl «DU3MKay HAMPABICHO HAa JOCTHKEHHUE CIETYIOIINX
neJIei:
— (opmupoBaHrne y o0O0y4aroumxcss YBEPEHHOCTH B IIEHHOCTH OOpa30BaHWSI,
3HAYUMOCTH  (PU3WYECKUX 3HAHUH JUII  COBPEMEHHOTO  KBAJIM(HUIIUPOBAHHOTO
CHEIUAINCTA TIPH OCYIIECTBICHUH €T0 MPOdEeCCHOHAIBHOMN NeATeTbHOCTH;

— (opmupoBaHUE eCTECTBEHHOHAYYHOU TPAaMOTHOCTH;

—  OBJIaJIeHHE CTIeM(PUUECKON CHCTEMON (PU3HMUECKUX TTOHITUH, TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

—  OCBOCHHE OCHOBHBIX (DM3MUECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEI;



— OBJIQJICHHE OCHOBHBIMH  METOJaMH  HAay4HOrO  IO3HAHUS  MPUPOJIBI,
UCIIONIb3yEeMbIMU B u3HKe (HaOt0AeHUE, ONTMCAaHNEe, U3MEPEHHE, BBIJIBI)KEHHUE THUIIOTES,
MPOBEJICHUE IKCIIEPUMEHTA);

— OBJAJEHHE YMEHUSAMH o00palaThiBaTh JaHHbIE SKCIEPUMEHTA, OOBACHATH
NOJYYCHHbIE  pEe3yJIbTaThl, YyCTAHABIMBATh 3aBHUCHUMOCTH MEXAy (PU3NYECKUMHU
BEJIMYMHAMHU B HaOJIIOAAaEMOM SIBJICHUH, JEJIaTh BBIBOJIBI;

— (QopmupoBaHue yMmeHUs pemath (QU3MYECKHWE 3aJauyd  pa3HbIX YpOBHEU
CJI0HOCTH;

— pa3BUTHE IO3HABATEIIBHBIX HHTEPECOB, WHTEUIEKTYaJbHBIX W TBOPYECKUX
crocoOHOCTE B Tmpollecce MPUOOpPETEeHHsS 3HAHWM C UCIMOJB30BAHUEM PA3IUYHBIX
UCTOYHUKOB MH(POPMALlMM U COBPEMEHHBIX HMH()POPMAIMOHHBIX TEXHOJOTHH; yMEHUH
¢dopMmyarpoBaTh M OOOCHOBBIBATH COOCTBEHHYIO IIO3UIMIO [0 OTHOLICHHIO K
¢duznueckoi HHPOpPMaLIUU, TOJTy4aeMON U3 pa3HbIX UCTOYHUKOB;

— BOCIMTaHUE YYBCTBA TOPAOCTU 32 POCCHUUCKYIO (DPM3MUECKYIO HayKy.

Ocsoenue kypca O/l «@u3nka» NpeanosaraeT pelieHue CaeayouxX 3a1a4:

— npuoOpeTeHne 3HaHu| 0 GyHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX, JIeXKAIuX B
OCHOBE COBPEMEHHOW (hM3MUECKOW KapTUHBI MUpa, IPUHLUIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U MPOU3BOJICTBEHHBIX MPOIIECCOB, O HAaN0OJIee BaXKHBIX OTKPBITUSAX B 00JIaCTH
(Gu3uKH, OKa3aBIIUX ONPEEIIAIONIee BIUSIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTUY;

— IIOHHMMAaHHC (1)H3H‘-ICCK01>1 CYITHOCTHU HBHCHHﬁ, IMPOABJIAOIINXCA
HpOHSBOIICTBGHHOfI ACATCIIBHOCTH,

— OCBOCHHE CIIOCOOOB WCIOIB30BAHUS (PUBMYECKUX 3HAHUW IJisi PEIICHUS
MPAKTUIECKUX U MPOGECCHOHANBHBIX 3a/1a4, 00BSICHEHUS SIBJICHUIA MPON3BOJACTBEHHBIX U
TEXHOJIOTUYECKUX TMPOILIECCOB, MPHUHIIUNOB JEHCTBUS TEXHUYECKUW NPUOOPOB U
YCTPOWCTB, o0ecreueHust 0e30MacHOCTH MPOU3BOICTBA U OXPaHbI MPUPOJIHI;

— ¢opMHpOBaHHE YMEHUM peliaTh y4eOHO-TIpaKTHUECKue 3afauu (HU3NYECKOro
coJiep>kaHusl ¢ y4€ToM npodhecCHOHAIbHON HAaNPaBIIEHHOCTH,

— NpUOOPETCHHE OIBITA IMO3HAHUS U CAaMOIO3HAHUS; YMEHUU CTaBUTh 3aJla4dl U
pemarth mpooieMsl ¢ y4€TOM MPoQPeCcCHOHATHLHON HANPaBICHHOCTH;

— (opmupoBaHre YMEHUI UCKATh, AHATTM3UPOBATH U 00pabaThIBaTh (GU3HUECKYIO
uHpopMaIuo ¢ yu€TomM mpodeccuoHanbHON HAPABICHHOCTH;

— MOArOTOBKA OOYYalOIIMXCS K YCHEINIHOMY OCBOEHHIO JUCUHUIUIMH U MOJyJien
npodeccuoHaNbHOIO LHUKIA: (POPMUPOBAHHWE y HUX YMEHHH M ONBITa JEATENbHOCTH,
XapakTepHbIX s mpodeccuit / TOMKHOCTEW CIy)KallMX WM CIEHUATbHOCTEH,
MOJTy4aeMbIX B MPO(eCCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3aIHIX;

— TMOATOTOBKA K ()OPMUPOBAHHIO OOIIUX KOMIETEHIUI OYIyNIero CrennainucTa:
camooOpa3oBaHHs,  KOMMYHHUKAIlMH, TPOSBICHHUA  TPaKIAHCKO-TMIATPHUOTHYECKOM
IIO3ULIMM, COTPYIHHYECTBA, NPUHATHSA PEIICHUHM B CTAHJAPTHOM M HECTAaHIAPTHOU
CUTYyaIMsiX, MPOEKTUPOBAHUS, MPOBEACHUA (U3NUECKUX H3MEpeHHH, 3(dekTuBHOTO U
0€30MacHOr0 MCIIOJIb30BaHUS PA3TMYHBIX TEXHHUECKUX YCTPOUCTB, COOIOICHUS TTPaBHUII
oXpaHbl TpyJa npu padote ¢ puzndeckuMu nprudopamMu U 060pyI0BaHUEM.

OcoOGeHHOCTh (OPMHUPOBAHMSI COBOKYITHOCTH 3aJad MU3y4eHUs (GU3MKH Ui
CUCTEMBI CpEeIHETO MPO(ECCHOHATFHOTO 00pa30BaHMs 3aKIOYaeTCs B HEOOXOAUMOCTH
peanu3aui  TpOoECCHOHANBHON  HANpaBICHHOCTH  pelIaeMbIX  3adad, ydéra
ocobeHHocTel chephl e TENHPHOCTH OYYIINX CIICIIHATUCTOB.

B pe3ynbraTe 0cBOEHUS JUCHUILIMHBI 00y4atOUIiCs JOKEH 3HATD.



— CMBICT TIOHATHH: (U3NYECKOe SBICHHE, TMIIOTe3a, 3aKOH, TEOPHSs, BEIIECTBO,
B3aMMO/JICHCTBUE, D3JEKTPOMATHUTHOE II0JIe, BOJIHA, (OTOH, aToOM, aTOMHOE SJIpo,
MOHM3UPYIOLUE U3TyYEHUS;

— cMbIci (U3MYECKHX BEJIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, CHJa, MMITYJhbC,
pabora, MexaHM4YecKash SHEPrusi, BHYTPEHHSS SHEprus, aOCONIOTHAs TeMIeparypa,
CpelHsAd KHHETHYECKasi SHEPTUsl YaCTUL BEILIECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN
AIIEKTPUYECKUHN 3apsiz;

—  CMbICH (PU3NYECKUX 3aKOHOB KJIACCUYECKON MEXAHUKH, BCEMUPHOT'O TATOTEHUS,
COXpaHEHHsI DHEPruH, UMILyJbCa U JJIEKTPUYECKOro 3apsfa, TEPMOJIWHAMUKU,
AIIEKTPOMArHUTHOM MHAYKIMH, (poTodPdeKTa;

—  BKJIQJ POCCHMCKUX M 3apyOekKHBIX yUEHBIX, OKAa3aBUIMX HauOOJIbIlee BIUSHUE
Ha pa3BUTHE PUUKHU.

B pe3ynbTaTe 0CBOSHUS AUCIUTIITUHBI 00YUYaIOIIMICS TOJKEH YMeETh!

—  MPOBOJUTH HAOIIOJEHUS, IJIAHUPOBATH U BBIMIOJIHATH SKCIIEPUMEHTHI,

—  BBLABUTATh TMIIOTE3bI U CTPOUTH MOJIENH,

— TMPUMEHSTH MOJTY4YEHHBbIC 3HAHUS MO (pU3MKe I OOBSICHEHHS Pa3HOOOPa3HBIX
(U3UYECKUX SIBIICHUM U CBOMCTB BEIECTB;

—  NPaKTUYECKU MCTIOIb30BaTh (PU3NUECKUE 3HAHUS;

—  OLEHHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMAIIH;

—  HCIOJB30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS IS PEIICHUS MPAKTUYECKUX
3a/lad TIOBCEIHEBHOW >KWM3HM, oOecredeHuss Oe30MacHOCTH COOCTBEHHON KH3HHU,
paIMOHAJIBLHOTO MPUPOIOTIOIB30BaHUS U OXPaHbl OKPY KaIOLEH Cpe/Ibl;

—  ONHCHIBaTh U OOBACHATH (PU3UUECKUE SBJICHUS U CBOMCTBA TEJN: CBOICTBA ra3os,
KUAKOCTEM W TBEpAbIX Ted; JJEKTPOMAarHUTHYIO MHIYKLHUIO, PaclpoCTpaHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWMCTBA CBETA; M3JIyY€HHUE M TOTJIOUICHHE CBETa
aToMoM; hoTod(hPexT;

—  OTJIMYaTh TUIIOTE3bl OT HAYYHBIX TEOPHIL;

—  JlenaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTANIBHBIX JAHHBIX;

— TPUBOAMWTH MPHUMEPHI, IMOKA3bIBAIOIIME, YTO: HAOMIOJIEHUS M SKCHEPUMEHT
ABJIAIOTCSI OCHOBOM Ul BBIJIBWJKEHUS THUIIOTE3 W TEOpPUM, IO3BOJISIOT IPOBEPUTH
UCTUHHOCTb TEOPETHUYECKHUX BBIBOJIOB; (U3MYecKass Teopus JaeT BO3MOXKHOCTb
OOBSCHATh M3BECTHBIC SBJICHHUS NPHUPOABI W HaydHble (DAKThl, MPEACKA3bIBAaTh €IIe
HEU3BECTHBIE SIBJICHMUS;

— TNPUBOAUTH MPUMEPHl MPAKTUYECKOTO HCMIOJIb30BaHUA (DU3MUECKUX 3HAHMIL:
3aKOHOB MEXAHHMKH, TEPMOJMHAMUKH M SJIEKTPOAMHAMHKU B 3HEPrETHKE; Pa3IMYHBIX
BUJIOB DJIEKTPOMATHUTHBIX H3JIYYEHHH ISl Pa3BUTUS PAJUO M TEJIEKOMMYHUKAIIUM,
KBaHTOBOM ()M3HMKU B CO3JAAHUHU JIEPHON IHEPTETUKH, JTa3€POB;

— BOCIPUHUMATh U Ha OCHOBE MOJIyYEHHBIX 3HAHUI CAaMOCTOSITEIbHO OIICHUBATh
uHpopManmio, coaepxairyrocs B coodmenussx CMU, NuTepHere, HAyYHO-TIOMYISPHBIX
CTaThsX.

—  NPUMEHSTH MOJTYUYEHHBIC 3HAHUS AJIsl pelIeHHs PU3NUecKuX 3ajay;

— ompenmensATh Xapaktep (usmueckoro mporecca 1o rpaduKy, TaOIUIE,
dbopmyne™; u3mMepsTh psaa GU3NUECKUX BEJIMYUH, MIPEICTABIAS pe3yIbTaThl U3MEPEHHH C
Y4E€TOM HX IOTPEIIHOCTEN.



1.2.2 Ilnanupyemble pe3ybTaThl 0CBOEHUs 0011e00pa30BaTEIbHOM JTUCHHMILIMHBI B

coorBercTBUH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Oco0oe 3HaueHue AucUUILIMHA UMeeT pu GopmupoBanuu u pazsutuu OK u [TK

Kon u HaumMeHOBaHKe
(hopMupyeMbIxX
KOMITETCHIIUM

ITnarnpyeMble pe3ysIbTaThl OCBOCHUS TUCIUILUINHBI

001me

ﬂI/ICHI/IHHI/IHapHHe

OK 01. Beibupats
CIoCcOOBI pelleHHs 3814
podecCHOHANBHON
JeATENbHOCTH
MPUMEHUTENBHO K
Pa3UYHBIM KOHTEKCTaM

B yacTu TPy10BOro BOCIIMTAHMS:

- TOTOBHOCTH K TPYZAY, OCO3HAHHE LIEHHOCTH
MacTepcTBa, TPyaoIr00ue;

- TOTOBHOCTH K aKTHBHOH JESTEIbHOCTH

TEXHOJOTHYECKOMU u COoLIMaIbHOM
HaIIPaBJICHHOCTH, CIOCOOHOCTh
WHULUUPOBATb, TJIAHUPOBATh u
CaMOCTOSITEIILHO BBITIOJIHSTh TaKkyo
eI TEIILHOCTD;

- HHTEpeC K  pa3iIuYHbIM chepam

npodeccHoHANBHOM NeATebHOCTH.

OByageHne yHMBepCAJbHBIMU y4eOHBIMU

NMO3HaBaTeJbHbIMH AeiiCTBUSIMH:

a) 0a30BbIC JIOTHIECKUE ACHCTBHS:

- caMOCTOATENbHO  (popMynHpoBaTe |

aKTyaJIM3HpOoBaTh NpolIeMy, paccMaTpUBaTh

€e BCECTOPOHHE;

-yCTaHaBIMBAaTh CYIIECTBCHHBIH IPH3HAK

WITH OCHOBaHUSA Ut CpaBHEHUS,

Kaccu(puKauu 1 0000ICHIS;

- ONpeAessATh LEJN AEATEIBHOCTH, 3a/1aBaTh

napaMeTpbl ¥ KPUTEPUH UX TOCTHIKCHUS;

3aKOHOMEPHOCTH u
paccMaTpuBaeMbIX

- BBISIBIISITh
MPOTUBOPEUHS B
SIBJICHUSIX

- BHOCHUTb KOPPEKTUBBI B JCATCIBHOCTD,
OLICHUBATH COOTBETCTBHE PE3YyJILTAaTOB
oeiaMm, OLICHUBATb PUCKHU HOCHC}ICTBHﬁ
JIeSITCIIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHHE [PU
PELICHUH KU3HEHHBIX POOIIEM

0) 6a30BbIe UCCIIEIOBATENLCKHE JEHCTBUSL:

- BIIAJICTh HaBBIKAMU y4eOHO-
HCCIIeIOBATEIbCKOM " MIPOEKTHOM
NESATeTPHOCTH,  HABBIKAMH  pa3pelIeHUs
npooiem;

- BBIABIIATH NPUYMHHO-CIICJCTBEHHBIE CBA3H
W aKTyaJH3HpOBaTh 3ajady, BBIABHUTAThH
THIIOTE3Y €€ PELICHNS;

- HaXOJWTh apTyMEHTHI IS JOKa3aTeIbCTBA
CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPHH PEIICHUS;

= AHAJIU3UPOBATh TIOJYYCHHBIE B XOJE
pelIeHusT 3a1a4u pe3yIbTaThl, KPUTHYECKHA
OLICHUBATH nux JOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHHEC B HOBBIX
YCJIOBUSAX;

- yMETh  MEpPEHOCHTh  3HaHUSI B
MMO3HABATENFHYI0 U MPAaKTHYSCKYIO OOJIACTH
KU3HECATCITHHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC WJCH, Mpenjiarath
OPUTHHAJILHBIC TIOAXO0/IBI M PCIICHHS;

- copMHUpOBaTH MPEACTABICHUSI O
poiu U MecTe (PU3UKU M aCTPOHOMHUH
B COBPEMCHHOH Hay4yHOU KapTHHE
MHpa, O cHUCTeMOoOpa3sylomeil pomun
GU3UKH B Ppa3BUTHM E€CTECTBEHHBIX
HayK, TEXHHMKH M COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCHUMCKUX U

3apyOeKHBIX  YUEHBIX-(H3WKOB B
pasBuTHe HayKH; NIOHUMaHHe
¢bu3nuecKoit CYLTHOCTH
HAOJIIOIaCMBIX SBJICHUNH MHUKPOMHUDA,

MaKpoMHUpa ¥ Meramupa; MOHHMaHHEe
ponu acTpOHOMHUU B TPAKTHUUECKOM
JIeATEIbHOCTH YeJioBeKa u
JaTbHEHIIeM  HayYHO-TEXHHYECKOM
pa3BUTHH, ponn ¢busnKH B
¢dbopMupoBaHun Kpyrosopa u
(yHKIMOHATBHON TPaMOTHOCTH
YeJOBeKa VIS PEIICHNS PAKTHIECKUX
3a/1a4;

- copMHUpOBaTH YMEHUs pellaTh
pacyeTHble 3a/laud C SBHO 3a/IaHHOW
¢bu3nYeckoii  MOJENbI0,  HCIOJB3YS
¢u3nYeckre 3aKOHBI M NPUHIIUIIBI, HA
OCHOBE aHajM3a YCJOBUS 3aJaqyu
BBIOMpaTh  (PU3MUYECKYI0O  MOJEIb,
BBIJEIATE (DU3UUECKHE BEIMYUHBI U
¢dopMynBl, HEOOXOOWMBIE IS e
pelIeHus, TPOBOJUTH pacdyeTsl W
OILIEHUBATh PEATHHOCTH MOIyYEHHOTO
3HaUeHHs (U3MUYECKOH  BEIMYMHBI;
pemiatb  KadyeCTBEHHBIE 3aj1a4H,
BBICTpauBast JIOTUYECKU
HETIPOTUBOPEUYHBY O LETIOYKY
paccyxaeHui c onopoit Ha
N3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
u pusnvecKue sBICHUS;

- BJaJeTh  OCHOBOIIOJATAIOUIMMHU
bu3IeCKUMU TIOHSTHAMHU u
BEJIMUNHAMH,  XapaKTepH3YIOIUMHU
¢du3nyeckne mnpouecchl (CBI3aHHBIMHU
c MEXaHHYECKUM JIBHKCHUEM,
B3aMMO/JICHCTBHEM Ted,
MEXaHUYEeCKUMHU  KoJieOaHUsAMH U
BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOGHHEM  BELIECTBA, TEIUIOBBIMU
npoleccamMu;  JJEKTPUYECKUM U
MarHUTHBIM TIOJISIMH, JIEKTPHYECKUM
TOKOM, ANEKTPOMArHUTHBIMU
KOJIEOaHMSAMHU u BOJIHAMU;
ONTHYECKUMHU SIBJICHUSIMU;
KBaHTOBBIMH SIBJICHUSIMH, CTPOCHHEM
aToma u aTOMHOTO sapa,
PaJMOaKTHBHOCTBIO); BIIaJICHUE
OCHOBOIOJIAraloIINMHU

8




= CIOCOOHOCTh HUX  HUCIIOJIb30BaHUA B
MMO3HAaBaTEIbHON U COLUATbHOM IMpaKTUKE.

ACTPOHOMHMYECKUMU TIOHSITHSAMH,
MO3BOJISIOIUMUI XapaKTepu30BaTh
MIPOLIECCHI, MPOHCXOIIUE Ha
3Be3/laX, B 3BE3JHBIX CHCTEMaxX, B
MEXXTaJlaKTUUeCKOH cpefe; JBUXKEHUE
HEOCCHBIX TEN, HBONIOLUIO 3BE3A H
Bceenennoii;

- BIAICTh 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOpUsAMH  (3aKOH
BcemupHoro Ttarorenus, [, II u III
3ak0HbI HBIOTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON JHEpIuy, 3aKOH
COXpaHEHWs WMILyJbCa, TPHHIMI
CyNepIo3UIIH CcHII, NPUHIUT
PaBHOIIPABHOCTU HMHEPUHAIBHBIX
CUCTEM  OTCYETa;  MOJEKYISIpHO-
KHHETHYECKYI0O TEOPHUI0  CTPOCHUS
BEIIIECTBAa, Ta30BbIC 3aKOHBI, MEPBBIN
3aKOH TEePMOANHAMMUKH; 3aKOH
COXpaHEHMs HJIEKTPHUYECKOTO 3apsia,
3akoH Kynona, 3akoH Owma i
ydJacTka Ierny, 3akoH OMa IJ1st TOJTHOH
3JEKTPUYECKON LIenH, 3aKOH JIKOYIs -

JleHna, 3aKOH  3JEKTPOMAarHUTHOMN
HHIYKITUH, 3aKOH COXpaHCHHS
SHEPTUH, 3aKOH MPSMOJHWHEHHOTO
pacmpocTpaHeHus CBETa, 3aKOH
OTpaKEeHUs CBeTa, 3aKOH
MIPENIOMIICHUS CBETa; 3aKOH
COXpaHEeHUS SHEPTUH, 3aKOH
COXpaHCHHUS AMITYJIbCa, 3aKOH

COXpaHEHHs 3JIEKTPHYECKOTrO 3apsia,
3aKOH COXPaHEHHUsS MAacCOBOIO 4YHCIa,
HOCTYJIATh Bopa, 3aKOH
PaanOaKTHBHOTO pacnana);
YBEPEHHOE HCIOJIBb30BAHUE 3aKOHOB H
3aKOHOMEpHOCTel ~ Hpu  aHanu3e
(U3HYECKUX SIBICHUN M IPOLIECCOB.

OK 02. Hcnons3zoBaThb
COBPEMCHHBIC CpPEICTBa

IIONCKa,  aHanmW3a W
HMHTEPIIpETauu
nHpOpMAaIHy, u
HHPOPMAIMOHHBIE
TEXHOJIOTUH JUIst
BBITTOJTHEHUS 3amaq
npodheccCHOHATLHON
JeATeIbHOCTU

B 06/1acTH IEHHOCTH HAYYHOTO MO3HAHUS
- chOpMHPOBAaHHOCTb  MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAyKW U OOIIECTBEHHOH MPAKTUKH,
OCHOBAaHHOTO  Ha  [JHalioTe  KYJIBTYp,
CIOCOOCTBYIOIIETO ~ OCO3HAHHWIO  CBOETO
MecTa B HOJUKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBaHWE  SI3BIKOBOH M|
YUTATEJICKOW  KYJNBTYpPhl KaK CpE/ACTBa
B3aUMOJICHCTBUSL ~ MEXAy  JIIOJbMH H
TMO3HAaHUA MUpa,

- OCO3HaHHe LIEHHOCTH Hay4YHOM
JACATCIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH
MPOEKTHYIO u HCCIIEI0BATENBCKYIO
JIeSITeNIbHOCTh MHANBUYaJIbHO U B TPYIIIIE;
OgiaieHne yHHBePCATbHBIMA Y4eOHBIMH
NMO3HABATEJbHBIMH AeiiCTBHSIMH:

a) pabora ¢ nHpopMaIHeH:

= BJIAaACTh HaBbIKaAMH IMOJIyUCHUA
HHPOPMALNU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIATH  TOWCK,
aHaN3, CHCTEMATH3ALNI0 H HHTEPIIPETAIIHIIO
MHPOPMAIMN Pa3IMIHBIX BHIOB H (HOpPM
TIPEe/ICTaBIICHNUS,

-yMETb YUHTHIBATh TpaHUIIbI
MIPUMEHEHNS M3YYCHHBIX (U3NIECKUX
MOJIENeH: MarepuajbHasg  TOYKa,
HHEepLMalbHasi  CHCTEMa  OTCYETa,
WJCAIBHBIM Ta3; MOJENIM CTPOCHHUS
ra3oB, JKUIKOCTEH U TBEPHABIX Tel,
TOYEUHBIA  DJIEKTPUYECKUM  3apsn,
sIepHasl MOJENb aTOMa, HYKIIOHHas
MOJIeNIb aTOMHOTO sIipa MpU PEHIeHUN
¢dr3nYecknx 3a1ad.




- CO37aBaTh TEKCTHI B Pa3JIMUHBIX popmarax
C ydYeToM Ha3HaueHWs HHQPOPMALMH H
LeneBoit ayJUTOpHH, BBIOMpAst
ONTHMANBHYIO (OpPMYy IPEACTaBICHUS H
BU3YyaIH3aIIY;

- OIICHHMBATH JIOCTOBEPHOCTH, JIESTHTUMHOCTh
nH(popManuy, ee COOTBETCTBUE MPAaBOBBIM U
MOpPaIbHO-3THYECKIM HOpMaM;

- HCTIONIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX
U KOMMYHHUKAlIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHBHBIX, KOMMYHHKaTHBHBIX
W OpraHu3allMOHHBIX 3a]a4 C COOJIOJICHUEM

TpeboBaHuit SPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI,
pecypcocoepexeHus, MPaBOBbBIX u

3TUYECKUX HOPM, HOPM HH(OPMALHOHHOH
0€30I1aCHOCTH;

- BJIAQJETh HAaBBIKAMU DAaclO3HAaBaHUA U
3alMThl  MHpOpMaIMU, WH(GOPMANMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OK 03. I[TnanupoBats u

peaNn30BbIBAT
COOCTBEHHOE
npoecCHOHAIBHOE |
JIMYHOCTHOE  pa3BUTHE,
MpeIIPHHUMATENBCKY IO
JeATENbHOCTD B
podeCcCHOHATBHON
chepe, HCIIOJIb30BaTh
3HaHMS 10 (PUHAHCOBOU
rPaMOTHOCTH B

Pa3JIMYHBIX YKU3HEHHBIX
CUTyaLUsIX

B o0JacTH JAyXOBHO-HPABCTBEHHOI'0
BOCIIUTAHUA:

- c(hOPMHPOBAHHOCTh HPaBCTBEHHOT'O
CO3HAHHUS, STHYECKOTO ITOBEICHNS,

- CIIOCOOHOCTH OIICHWBaTh CHUTYalHI0 W
MPUHUMATD 0CO3HAaHHbBIE peuieHus,
OpUEHTHPYSICh HA MOPAITbHO-HPABCTBEHHBIC
HOPMBI ¥ IEHHOCTH;

- 0CO3HAHHWE JIMYHOTO BKJIAJa B TOCTPOEHUE
YCTOHYUBOTO OYAYILETo;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pOIUTEISIM ¥ (HMJIHM) OPYTUM WICHAM CEMBH,
CO3JaHUI0 CEMBM Ha OCHOBE OCO3HAHHOIO
MNPUHITHS LIEHHOCTEH CEeMEMHON >XKU3HU B
COOTBETCTBHHM C TPaIWIsIMH HapOJOB
Poccum;

Osiagenne YHHUBEPCAJIBLHBIMHA
PeryjasiTHBHBIMH J1€CTBUSIMU:

a) caMOOpTaHMU3aIIHs:

- CaMOCTOSATEIIHHO OCYIIECTBIISTh
TMO3HABATCIBHYIO JCATCIBHOCTD, BBIABIIATH
mpobieMbl, CTaBUTh U (OpMyJIHUpOBaThH
COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOI
JACATCIBbHOCTH U JKU3HCHHBIX CUTYAIUAX,

- CaMOCTOATENIBHO  COCTaBIATH  IUIaH
peuIeHust TpoOJIeMbl C y4ETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
HpPEeANOYTEHUH;

= 1aBaTh OLICHKY HOBBIM CUTYyAIUAM,
CIOCOOCTBOBATh (hopMHpOBaHUIO u
IIPOSIBJICHUIO IIUPOKOU SPYAULIMU B Pa3HBIX
00JIacTIX 3HAHWM, TOCTOSHHO TOBBIIIATH

CBOW 00pa3oBaTeNbHBIA M KYJIBTYPHBIH
YPOBEHB;

6) CaMOKOHTPOJIB:

UCIIONIb30BaTh NpHEMBl  pediekcun s
OLIEHKH  CHUTyalluM, BBIOOpa  BEpPHOTO
peleHus;

-yMeThb OIIEHMBATh PUCKH U CBOEBPEMEHHO
MPUHUMATh PELIEHUS M0 UX CHUKECHHUIO;
B) SMOIMOHAIBLHBIN HHTEJIJICKT,
MPEJIIoIAraronuil chOPMHUPOBAHHOCTE:

- BJIaaACTb OCHOBHBIMH MCTOAaMH
HAYyYHOI'0 MO3HAHHA, UCIIOJIb3yCMbIMU

B (u3MKe: MPOBOAMTH MPSAMBIC U
KOCBEHHbIE M3MepeHHs (PU3NIECKuX
BEJINYMH, BBIOMpas  ONTUMAIBbHBIN
Ccroco0 W3MEpPeHHS W HUCIOIb3Ys
U3BECTHBIE METOBI OLICHKU
HOTPEUIHOCTEH U3MEpPEHUl,
IIPOBOJIUTH HCCIIEI0BaHKE

3aBHCUMOCTEH (PH3MYECKIX BEIUIHH C
HCIOJIb30BaHUEM IIPSIMBIX U3MEPEHUIA,
OOBSICHATH TOJYYECHHBIE DPE3YJIbTaTHI,
UCTONB3Yysl  (U3UYECKHE  TCOPHH,
3aKOHBI U NIOHATUA, U ACJIaTh BBIBOJbI,
cobmoaaTh TpaBwia  0e30MacHOTro
Tpyna npu MIPOBEICHUH
HCCIICIOBAaHUHA B paMKax y4eOHOTO
IKCTIEPUMEHTA u yaeOHO-
HCCIICAOBATEIILCKON JIEATEITBHOCTH C
HCTIONTh30BaHHEM U POBBIX
HU3MEPHUTEITEHBIX YCTPOUCTB u
71a00paTOPHOTO o0opyaoBaHus;
c¢(hOPMHUPOBAHHOCTh TPEACTABICHUI O
METOoaax MOJIyYCHUA Hay4YHBIX
aCTPOHOMMUYECKUX 3HAHUU

- OBJIQIETH (cpopmupoBaTh
MIpeCTaBICHNS) TpPaBWIAMU 3aIUCH
¢msmgeckux  GopMmyn  penbedHO-
TOYEYHOW cHCTeMbl oOo3HadeHnit JI.
Bpaiins (s CIIETIBIX Hu
Ca00BUIINX 00yYarOLIUXCs).
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BHYTpPEHHEl  MOTHMBaLUM, BKIIOYAOLIEH
CTpEeMJIEHUE K JOCTIKEHUIO LEJIU U yCIIEXY,
ONTUMH3M,  UHHUIHMATHUBHOCTb,  yMEHHE
JieficTBOBATS, UCXO0Ad u3 CBOMX
BO3MOXKHOCTE;

- OSMIIaTHH, BKIIOYAIOMEH CIOCOOHOCTH
MOHMMAaTh  3MOLMOHAIBHOE  COCTOSIHHE
JPYTHX, YYUTHIBATh €r0 MPH OCYLIECTBICHUT
KOMMYHHKAIIHH, CIIOCOOHOCTH K
COYYBCTBHUIO " CONEPEKUBAHUIO;
COLMANBHBIX  HAaBBIKOB, BKJTFOYAIOIIHX

CHOCOOHOCTh BBICTPaMBAaTh OTHOUIGHUS C
JPYTHMH JIFOJBMH, 3a00TUTHCS, MPOSIBISTH
MHTEPEC U Pa3penaTtb KOHQIUKTEL

OK 04. DddexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJJIEKTHBE
¥ KOMaH/J,

- TOTOBHOCTH M  CHOCOOHOCTH K
00pa3oBaHHIO u CaMOpPa3BHUTHIO,
CaMOCTOSATEILHOCTH ¥ CaMOOIPEEIICHUIO; -
OBJIaJICHHE HaBBIKAMU yueOHO-
HCCIIEI0BATEIIbCKOMH, IIPOEKTHOMI u
COLIMAJIBHOM JEATEIbHOCTH;

OBgJjajieHne yHUBepPCAJbHBIMH
KOMMYHMKATHBHBIMY 1eHCTBUSIMU:

a) COBMECTHas ACATEIBHOCTh:

- TIOHMMaTb ¥ UCTIOJIb30BATh MPEUMYIIECTBA
KOMAaHJHOU U

WHJMBULyJIbHOW paboThI;

- IIPUHUMATD Lenx COBMECTHOMI
JIESTENIBHOCTH, OpraHU30BBIBATH u
KOOpJUHHUPOBATh JIeUCTBUSA o ee

JOCTI)KEHHUIO: COCTaBJISITh IUIaH JIEUCTBUM,
pacrpenensTb poiau € Yy4eTOM MHEHHH
YYaCTHHKOB o0cyXIath Ppe3yJbTaThl
COBMECTHOH paboThI;

- KOODAMHHPOBaTh U BBINOJHATH PadoOTy B
YCIOBHSAX PEajbHOTr0, BHPTYIBHOIO H
KOMOWHHPOBAHHOTO B3aMO/ICHCTBYS;

- OCYILECTBIIATh MO3UTHBHOE
CTPAaTErMYeCKOe MOBEJCHUE B Pa3IMYHBIX
CHTyalMsX, HPOSBIATH  TBOPYECTBO |
BOOOpaXkeHUE, ObITh MHUIIUATHBHBIM
OgnaseHne YHHUBEPCAIbHBIMH
PEryJIATHBHBIMU JIEHCTBUSIMU:

0) mpuHSTHE ce0sI U qPYTUX JIOJCH:

- NPUHUMAaTh MOTHUBBI M apryMEHThI JPYIUX
moaei npu aHanuse pe3yNbTaToB
JIeATeIIbHOCTH;

- IIpU3HaBaTh CBOE INPAaBO W NPaBO APYIUX
JIIOJICH Ha OIHNOKM;

- pa3BHBaTh CIIOCOOHOCTH NMOHMMAaTh MHp C
MO3UIMHN IPYTOTO YEIOBEKa.

- OBJAaACTb YMCHUAMU pa6OTaTL B
rpynrne C BbIINOJHCHHUCM PAa3IMYHbIX

COLMaJbHBIX pOJieH, IJIaHUPOBATh
paboty TPYIIIIHI, paluroHaIbHO
pacnpenensTh JIeATEIbHOCTh B
HECTaHAApPTHBIX CUTYAIIHSIX,

aJIeKBaTHO OLICHWBATh BKJAJ KaXJIOTO
U3 YYaCTHHKOB TPYIINBI B pEIICHHE
paccMaTpruBacMoi IPOOIEMBI.

OK 05. OcymecTBasTh
YCTHYIO ¥ TNHCbMEHHYIO
KOMMYHHUKAIHIO Ha
TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit ®Denepanun
C y4eToM ocoOeHHocTel
COLMAJIEHOTO u
KyJITYPHOTO KOHTEKCTa

B o01acTH 3¢TETHY€CKOr0 BOCIIUTAHHS

- OCTETHUYECKOE OTHOUICHHE K MHDY,
BKIIIOYAsh 3CTETHKY HAYYHOTO TBOPYECTBA,
npuCymero GU3MIecKol HayKe;

- CIOCOOHOCTH BOCIIPHHHMATH Pa3JIMYHBIC
BHUbI I/ICKyCCTBa, Tpa}II/IHI/II/I n TBOp‘-IeCTBO
CBOCTO nu )IpyFI/IX HapO]lOB, OIJ_[yIJ_IaTI)
SMOIMOHAIEHOE BO3ICHCTBHE HCKYCCTRA,

- yOSXKICHHOCTh B 3HAYUMOCTH JUIS
JIMYHOCTH M OOIIECTBA OTEYECTBEHHOI'O0 U
MHUPOBOTO HCKYCCTBA, THUYECKHUX
KYJbTYPHBIX  TPaJUIMA W HAPOJHOrO

- yMeTh pacrmo3HaBaTh (U3HUECKUE
sIBIIEHUS (MIPOIECCHI) U OOBSICHIATH MX
Ha OCHOBE U3YyYCHHBIX 3aKOHOB:
pPaBHOMEpDHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE JIBIDKCHHE,
cBOOOJIHOE TMAJCHUE TeJ, IBUKCHUC
o OKPYKHOCTH, HHEPIHS,
B3aMMOJICHICTBHE TeJ, KoleOaTeabHOe
JIBIDKEHUE,  PE30HAHC,  BOJHOBOE
nBwKeHue;, Auddy3us, OpoyHOBCKOE
IBIDKCHHE, CTPOCHHE KHUIKOCTEH U
TBEPIBIX TEJN, U3MEHEHHE oO0beMa Tel
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TBOPYECTBA,;
- TOTOBHOCTh K CaAMOBBIP2)KECHHIO B Pa3HBIX
BUIAX KCKYCCTBA, CTPEMIICHHE MPOSBISATH
KauecTBa TBOPUECKOH INYHOCTH.
Osnajenne YHHBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU JefiCTBHSIMH:

a) oOrieHue:

- OCYIIECTBJIATH KOMMYHHKAIIHK BO BCEX
cepax KU3HH;

- pacmo3HaBaTh HeBepOanbHBIC CpENCTBa
OOMICH S, MOHMMATh 3HAYCHUE COLIMATbHBIX

3HAKOB, pacro3HaBathb TIPEAOCHUTKH
KOH(MIMKTHBIX CUTYallMid M CMATYaTh
KOH(JTUKTBI;

- Ppa3sBEpHYTO M JIOTUYHO H3JIaraTb CBOIO
TOYKY 3PEHHS C HCITIOJIb30BAaHUEM S3BIKOBBIX
CpEICTB.

Ipu  HarpeBaHuu  (OXJIAXKICHUM),
TEIUIOBOE paBHOBECHE, HUCIAPEHMUE,
KOH/JICHCAIIUs, IIaBJICHUE,
KPHCTAJUTH3ALHS, KHUIICHHE,

BJI2XXHOCTh BO3/yXa, CBSI3b CpenHEl
KUHETUYECKOH OSHEPTUU  TEIIOBOTO
JIBIDKCHUSI MOJIEKYJ C aOCOJIIOTHOW
TEMIIEPaTypOH, MTOBBILIIEHUE JaBICHHS
rasa IpH €ro HarpeBaHHH B 3aKPbITOM
cocyne, CBSI3b MEXIYy MNapaMeTpamu
COCTOSIHHSI Ta3za B H30IpoIEccax;
UIEKTPU3aNUsS TN, B3aHMOJCHCTBHE
3aps0B, HarpeBaHWE INPOBOJHMKA C

TOKOM, B3aMMOJICHCTBHE MArHUTOB,
AIIEKTPOMAarHUTHAS WHITYKIHS,
JIeCTBHE MArHUTHOTO IO Ha

IMPOBOAHUK C TOKOM H ﬂBH)KymHﬁCH
3apsijl, JICKTPOMATrHUTHBIC KOJICOaHHUS

u BOJIHBI, HpHMOHHHeﬁHOG
pacrpocTpaHeHUe CBETa, OTpPaKeHHUE,
IpeNoMIICHHUE, uHTepdepeHIus,
mudpakius M TOJSpH3alMs CBETa,
JIACTICPCHST CBeTA;
(OTOINEKTPHIECKHIA addexr,
CBETOBOE JaBJICHHE, BO3HHKHOBEHHE
JINHEWYaTOTO CIIEKTpa aroMa
BOAOPOJA, €CTeCTBeHHas! u

HNCKYCCTBCHHAs paIHOAKTUBHOCTb.

OK 07. CogeiicTBoBaTh

COXPAHEHHIO
OKpY Karolein cpelibl,
PpeCcypcoCcOepeKeHHIO,

MIPUMEHATh 3HaHHUA 00
HU3MEHEHUH KJIMMara,
MIPUHLIUIIBI OEPEKITUBOTO
NPOM3BO/ICTBA,

3¢ PEKTUBHO

JIEfiCTBOBATH B

‘IpeBBBI‘IafIHBIX
CUTYyalUsAX

B o0s1acTH 3K010rHYeCKOr0 BOCIIMTAHUS

- c(hOPMHPOBAHHOCTh 9KOJIOTHUECKOH
KyJbTYpPBbl, IOHUMAHWUE BIHMSIHHSI COIIMAITBHO-
SKOHOMUYECKHX MPOLIECCOB Ha COCTOSIHUE
MIPUPOJIHOM U colManbHOM cpensl,
OCO3HAHUE rJ100aJIbHOTO Xapakrepa
9KOJIOTHYECKUX TPOOIIeM;

- IUIAHUPOBaHWE W  OCYIIECTBIEHHUE
JIEUCTBUI B OKpY>Karolleil cpejie Ha OCHOBE
3HaHWsS LeJded  yCTOMYMBOIO  Pa3BUTUSA
YEJIOBEUECTBA;

- AaKTHBHOE HEIpUsITHE JIeHCTBUH,
MPUHOCSLIMX BpeXl OKpYXKarollen cpene;

- YMEHHE MIPOrHO3UPOBATH
HeOIaronpusITHLIE 9KOJIOTUYECKUE
HOCJIEACTBUS IIPEANPUHUMAEMbIX ICHCTBUM,
MpeloTBpallaTh UX

- copMHUpOBaTh yMEHHS NPHMEHATH
MOJTy4eHHBIC 3HAHUS ATl OOBSICHEHHS
YCIOBUH TMpOTEKaHWsT (UBHUECKUX
SIBIICHUHA B TPHPOJIC U AJS NPHHATHUSL
MIPaKTUYECKUX pelieHui B
IIOBCEJHEBHOM KU3HU UL
obecrieueHns ~ 0€30MAaCHOCTH  NPHU
oOpameHnd ¢ OBITOBBIMH IPHUOOpaMU
U TEXHUYECKHMH  YCTPOMCTBaMH,
COXpaHEHMs 3/I0POBbSI U COOJIOJICHUS
HOPM 3KOJIOTHYECKOTO IOBEACHUS B
OKpy>Karomel cpene; MOHHUMaHUE
HE00X0IMMOCTH MPUMEHEHHS
JOCTHXKEHUH (U3MKH M TEXHOJIOTHIA
JUIS pannoHaIBHOTO
MIPUPOIOTIONH30BAHHS
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOW JUCHUILINHBI

2.1. O0beM yueOHOM JUCHMILIMHBI M BUAbI YUeOHOI padoThl

Bup yyeOHoii padoThI

O0BLeM B yacax

1 cemecTp
O6bem 00pa3oBaTeIbHOM NPOrPaMMBbI AUCHUILIAHBI 108
B TOM YHCJIE:
TEOpPETUIECKOe 00yUCHHUE 86
MPAKTHYECKUE 3aHATHUS 22

IIpomeskyTounas arrecranus (1uddepeHuupoBaHHBIN 3a4€T)

CTpykTypa AMCUMIIHHBI

Jlabopa
Beero Teoperuyeck | TOpHbIE
oe 00yyeHue | 3aHATH
il
Brenenue. ®u3nka u MeTOAbI HAYYHOTO MO3HAHUS 4 4 -
Pa3nen 1. Mexanuka 18 12 6
Tema 1.1 OcHOBBI KHHEMATHKH 6 4 2
Tema 1.2 OCHOBBI IUHAMUKHA 6 4 2
Tewma 1.3 3akoHBI COXpaHEHHS B MEXAHUKE 6 4 2
Paznen 2. MonekynsipHas puszuka. TepmonuHamMuka 18 12 6
Tewma 2.1 OCcHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPUH 6 4 2
Tewma 2.2 OCHOBBI TEPMOJMHAMHUKH 6 4 2
Tema 2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 1 (pa30BbIe 6 4 5
MePEX0/Ibl
Pazgen 3. DiiekTpoaMHAMMKA 26 20 6
Tema 3.1 DnexTpuueckoe nosue 4 4 -
Tema 3.2 3aK0OHBI IOCTOSIHHOTO TOKA 8 4
Tema 3.3 DneKTpu4ecKuil TOK B pa3IMYHbBIX CpeIax 4 4 -
Tema 3.4 MaruutHoe 1oje 4 4 -
Tewma 3.5 DnekTpoMarauTHast HHAYKITUSL 6 4 2
Paznen 4. Kosiedbanus u BOJIHBI 10 8 2
Tema 4.1 Mexanudeckue KoyieOaHus 6 4 2
Tema 4.2 DneKTpoMarHuTHbIE KOJIeOaHHs 4 4 -
Pa3ngen 5. Ontuka 12 12 -
Tewma 5.1 IIpupona cera 4 4 -
Tema 5.2 BosHoBBIE CBO#CTBaA CBETa 4 4 -
Tema 5.3 CnienmanbHast TEOpUsI OTHOCHTENIBHOCTH 4 4 -
Pa3nen 6. KBantoBas ¢usuka 8 8 -
Tema 6.1 KBantoBas onTrka 4 4 -
Tema 6.2 dusnka aToMa ¥ aTOMHOTO sipa 4 4 -
Pasnen 7. Ctpoenue BeesienHoii 12 10 2
Tema 7.1 Ctpoenne COTHETHONW CUCTEMBI 4 4 -
Tema 7.2 DBomronus Beenennoi 8 6 2
Bcero mo gucuuIinHe 108 86 22
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2.2 TemaTnyeckuii IJIaH U coiep:kanne yueoHoii nuciumiudbl B/1.06@u3uka

HaumeHnoBanne Copaep:xaHue y4eGHOro MaTepuaJia, NpaKTHYecKne padoThI Oovem | ®opmu
pa3aesioB H TeEM acoB pyemele
o0mue
"
npogec
CHOHAJ
bHbIE
KOMIIET
eHINU
1 2 3 4
Bgenenue. Copaep:xanue yueOHOro MaTepuajia 4 OK 03
duzuka u Omnka — (yHIAMEHTalbHAs Hayka O mpupoje. EcTecTBeHHOHAYYHBIH OK 05
METOAbI HAYYHOr0 | METOJi MO3HAHUS, €ro BO3MOXHOCTU M TIpPaHHULBl NPUMEHUMOCTH.
MO3HAHHUS OKCIIepUMEHT U TeopHs B Ipoliecce MOo3HAHUA NMpUpoasl. MoaenupoBaHue
(u3nueckux SBICHUH W IpoueccoB. Ponb SKkcnepuMeHTa W TEOpUH B
mnpoiecce IMo3HaHUS npupoabl. dDusmueckas BenuuuHa. Dusnueckue
3aKOHbI. ['paHHMIBI TPUMEHUMOCTH (U3MYECKUX 3aKOHOB W TEOPHH.
[punamun cootBercTBus. [loHsTHE O (U3NYECKON KapTHHE MHpa.
[MorpemnocTr u3MepeHuit GpU3NUeCKIX BENWYHH. 3HAUeHUe (u3uKu npu
oceoenuu npogeccuii u cneyuanvnocmei CII0.
Pazgen 1. MexaHuka 18
(10/2)
Tema 1.1 Coaep:xkanue y4eOHOIro MaTepuajia 4 OK 01
OcHOBBI Mexanuueckoe JABIDKEHHME M €ro  BHABL MaTepuanbHas —TOYKa. OK 02
KHHEMATUKH OTHOCHTEIBHOCTh ~ MeXaHHueckoro JBibkeHHs. Cucrema  orcyera. OK 04
ITpunmun otHocutenbHOCcTH ['ammmes. CrmocoObl omucaHMS JBUXKEHUS. OK 05
Tpaekmopua. Ilyme. Ilepemewyenue. PaBHOMEpHOE INPSAMOJIIMHENHOE
nBrkeHue. CkopocTb. MrHOBEHHass M CPENHSA CKOPOCTH. YCKOpEHHE. OK 07
[IpsiMmonuHEIHOE ABMXKEHUE C MOCTOSHHBIM YyCKOpeHHeM. JIBumkeHue c
MOCTOSSHHBIM ~ YCKOpEHHEeM  CBOOOAHOTO  maneHus.  Paenomephoe
oguiicenue  MOYKU  NO  OKPYICHOCHMU,  Y27108as  CKOPOCHib.
HenTtpoctpemurenbHoe yckopenue. Kunemamuxa abcontommno meepoozo
mena.
JlaGopaTopHble U NPaKTHYeCKUE 3aHITHS
1 | M3ydenue qBUKEHUS Teja [0 HAKJIOHHOW TIOCKOCTH 2
Tema 1.2 Conep:xkanue y4eGHOro MaTepuasa 4
OcHoBBI OcHoBHas 3aiaya nuHamukd. Cuna. Macca. 3akoHbl MmexaHuku HeroToHa.
JUHAMMKH Cunel B npuposie. Cuila TSDKECTH M CUJla BCEMUPHOIO TATOTEHHS. 3aKOH
BCEMUpHOro TAroteHus. IlepBas kocmMuueckas CKOpOCTb. JIBuxkeHHe
miaHeT U Manbelx Ten ComHeuHod cuctembl. Bec. HeBecomocTs. Cuisl
ynpyrocti. CHiIbl TPeHMSI.
JlabopaTopHble U NPpaKTHYeCKHE 3aHATUS
1 ‘ Onpenenenne ko3 dunreHTa TpeHus u KO3 HUIMEHTA KECTKOCTH 2
Tema 1.3 Coaep:xkanue y4yeOHOIro MaTepuasia 4
3akonsl Umnynsc Tena. MmMmynsc cuimbl. 3aKOH  COXPAHEHUS  MMITYJIbCA.
coXpaHeHMs B PeaktuBHOE JIBIDKCHHE. Mexanuueckas paboma u
MEXaHUKE MmowHocmo. Kunemuueckasn snepeus. Ilomenyuanvnan snepeus. 3axou
coXpaneHus mexanuueckoil nepzuu. PaboTa CHIBI TSDKECTH M CHIIBI
ynpyroctu. KoncepBatuBHble cuibl. [IprMeHeHHE 3aKOHOB COXpaHEHHS.
Hcnonb30BaHre 3aKOHOB MEXaHUKH ISl OOBSICHEHUSI IBM)KCHUST HEOSCHBIX
Tel W A8 pa3BUTUS  KOCMUYECKHMX  MCCIIEIOBAaHUM, TpaHULbI
MIPUMEHUMOCTH KJIACCUUECKOM MEXaHHKH.
JlaGopaTopHble U NPpaKTHYeCKHE 3aHATHS
1| Pemrenue 3amay mo TeMe «3aKOHBI COXPAHEHUS B MEXaHUKE» 2
Paznen 2. Moaekyasipuast pusuka. Tepmoannamuka 18 OK 01
(10/4) | OK 02
Tema 2.1 Conep:xanue y4eGHOro MaTepuasa 4 OK 03
OcHOBBI OCHOBHBIE TON0XKEHUSI MOJIEKYJIIPHO-KUHETUUECKOH Teopuu. Pasmeps! u OK 04
MOJIeKY.JISPHO- Macca MOJIEKYyJl M aToMoB. bpoyHoBckoe asuxenue. Cunbl u IHepzus
KHHeTHYeCKOM MeHCMONEKYNAPHO20  g3aumodeiicmeusn. CTpoeHHe Tra3000pasHbIX, OK 05
TeOpUHU KUAKUX W TBepAblX Ten. MpeanbHuld ra3. JlaBnenue raza. OCHOBHOE OK 07
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ypaBHEHHE MOJEKYISIPHO-KMHETHUUYECKON Teopuu raszos. Temnepamypa u
ee usmepenue. TepMonMHAMHUYECKas IIKana TeMIeparypsl. AOCONIOTHBIH
HyJb TeMnepaTypsl. TemnepaTypa 3Be34. CKOPOCTH JBMKEHUS MOJIEKYJI U
UX U3MEepeHue. YpaBHEHUE COCTOSHHS MAealbHOro rasa. M3ompoueccs! u
ux rpa¢uxy. I"a3oBbie 3aKoHbl. MospHas ra30Basi IOCTOSHHASL.

JlabopaTopHble U NPpaKTHYeCKHe 3aHATUS

1 | W3yuenune 0JJHOTO U3 IPOIIECCOB

Tema 2.2
OCHOBBI
TePMOTHHAMUKH

Cogaep:xanue yueOHOro MaTepuajia

BHyTpeHHsAS SHeprus cucTeMbl. BHYTpeHHSS »Heprus HAeaabHOTo rasa.
Pabora m Teruora kak QopMBl Iepefadyd JHEPrHU. TeroeMKoCTb.
VYaenbHas TemnoeMkocTb. KoIHMuecTBO TEINIOTHL. YpaBHEHHE TEILIOBOIO
Gananca. IlepBoe Hayano TepmoanHaMUKK. AnnabaTHeIN npouecc. Bropoe
Havyajlo TEpMOAUHAMUKU. Ilpunyun oOeiicmeus menno6ou MauiuHbl.
Tennoevie osuzamenu. KII/I mennoeozo oeuzamens. XonoouibHovle
Mmawunbl. OXpaHa OPUPOJIBL.

JlaGopaTopHble U NPpaKTHYeCKHe 3aHATUS

Pemenne 3a1a4 110 TCME «OCHOBEI TCPMOJANHAMUKI

Tema 2.3
ArperatHbie
COCTOSIHUS
BellecTBa U
(¢azoBbie
nepexoabl

Coaep:xkanue y4eOHOIo MaTepuasia

Ucnapenne wu koHaeHcauus. HacblleHHBII map W €ro CBOMCTBa.
Abconomnas u OMHOCUMENbHAA 611aXHCHOCMb 8030yxa. [Ipnbopsr s
OIpesieNieHus] BIaXKHOCTH Bo3Aayxa. Touka pocel. Kumenue. 3aBucHMOCTb
TeMIIepaTypbl KUIEHUS OT AaBieHud. KpuTuiyeckoe COCTOSHHE BEIIeCTBa.
XapakTepucTHKa XUIKOTO COCTOSIHMS BeullecTBa. [loBepXHOCTHBIN cion
JKUAKOCTH. OHEPrus IOBEPXHOCTHOTO cios. DBIbkHUIL  mopsaok.
Ilogepxnocmnoe namsaxcenue. Cmauueanue. Aenenusa Ha zpanuye
Jcuoxkocmu c meepovim menom. KanmnnnsapHsle
ABJIeHUS. XapaKTepHCTHKA TBEpAOIr0  COCTOSHHMS  BellecTBa.
Kpucmannuueckue u amopguvie mena. Yupyrue cBocTBa TBEpIBIX TEI.
3akon I'yka. MexaHnuueckue cBoOiicTBa TBepabIX Tenl. Ilmactuueckas
(ocratounast) nedopmanus. Tennoeoe pacuwiupenue meepovix men u
acuokocmeit. Koagppuuyuenm nuneitnozo pacwupenus. Korgppuyuenm
00véMmno20 pacwupenusn. Yuem pacuwupenus ¢ mexuuke. Ilnaenenue.
Yoenvnaa mennoma nnagnenus. Kpuctammmsauus. Ilpakmuueckoe
npUMeEHeHUe 6 NO6CEOHEGHOI JICUHU PU3UYECKUX 3HAHUIL O C60IICMEax
243086, HcUOKocmeil U meepovix mel.

Pewenue 3a0au c npogheccuonanvnoil HanPaeIEHHOCHIbIO

JlaGopaTopHble U MPpaKTHYeCKHE 3aHATUS

2 | OmpeneneHue XapakKTEPUCTHK U BIAKHOCTH BO3yXa
Pemenue 3anau

1
1

Pa3gen 3. DnexkTpoauHAMHKA

26
(12/4)

Tema 3.1
DJleKTpUIecKoe
noJie

Conep:xkanue y4eGHOro MaTepuasia

Dnexmpuueckue 3apadvl. DIIEMEHTAPHBIHN JIEKTPUIECKUI 3apsil.

3akon coxpanenusn 3apsaoa. 3axon Kynona. Dnekrpudeckasi IOCTOSTHHAS.
OnekTpuueckoe mojie. HampsKeHHOCTh 3IEKTPUYECKOTO mourst. [IpuHImmn
cynepnosuuuu  noneil.  Ilpoeoonuxku 6  Inekmpuueckom  noie.
Hurnexkmpuxu 6 rnekmpuueckom none. Ilonapusayus ousnekmpuxos.
PaGora cun anekrpocratnyeckoro mnond. llotennman. Pazmnocmes
nomenyuanog. Ceazp Mmedxncoy HANPAICEHHOCBIO U  PAZHOCHIBIO
NOMENYUAN08 INEKMPUUECKO20 noaa. Inekmpoemkocms. Eounuyp
anekmpoemkocmu. Konoencamopwvl. Coedunenue KoHOeHCamopos &6
bamapeio. OHeprus 3apsSHKEHHOTO KOH/IeHCaTopa. Duepzun
Inekmpuueckozo nonaa. Ilpumenenue konoencamopoe.

Pewenue 3a0au c npogpeccuonanvHoll HARPAGIEHHOCHBIO.

4

Tema 3.2
3aKkoHBI
MOCTOSHHOI'O
TOKA

Conep:xanue y4e0HOro MaTepualia

VYcmoBus, HEOOXOAMMBIC JJIsI  BO3HHKHOBEHHS M HOIJCPKaHHS
3JIEKTPUYECKOTr0 TOKa. Cuila TOKa M IUIOTHOCTh TOKa. 3akon Oma 0as
yuacmka uyenu. 3aeucumocmev 3IJ1eKMPUYECKO20 CONPOMUBTEHUA OM
Mamepuana, OIUHbI U NAOWAOU NONEPEUHO20 CeYyeHUs NPOBOOHUKA.
3asucumocms INEKMPUUECKO20 CORPOMUGNEHUA NPOBOOHUKOE OM
memnepamypol. Temnepamypuulii  Kodppuyuenm conpomuenenus.
Ceéepxnposooumocms. Paboma u MowiHocmb NOCHMOAHHO20 MOKA.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

15




Tennosoe Oelicmeue moka. 3akon JDicoyna—Jlenya.
Dnekmpoosudrcywiaa cuna ucmouyHuka moka. 3akon Oma 011 nOAHOU
yenu. Inexmpuueckue uenu. Ilapannensnoe u nocnedosamenvnoe
coedunenue npoeoonukos. 3axonvt Kupxzogpa ona ysna. Coedunenue
UCMOYHUKOG INNEKMPUUECKOIL IHepZuU 6 Hamapeio.

Pewenue 3a0au ¢ npogheccuonanbHoil HARPAGIEHHOCHBIO

JlabopaTopHble U NPpaKTHYeCKHE 3aHATUS

1| Usmepenue 3/IC 1 BHYTPEHHETO COTPOTHBIICHISI HICTOYHUKA TOKa

2 | UccnenoBanue 3aBUCUMOCTH MOIIHOCTH JIaMITbl HAKAJIUBAHHUA OT
HaIpsOKCHUA Ha €€ 3aKnMax

N

Tema 3.3
DJIeKTpUYeCKUi
TOK B Pa3JIHYHBIX
cpenax

Conep:xanue y4eOHOro MaTepuasa

Dnexkmpuueckuii MoK ¢ mMemannax, 8 I1eKMpPoIUmMax, 2a3ax, 6 6aKyyme.
dnexkmponus. 3axon Inekmponusa Papadea. Inekmpoxumuueckuil
Ikeueanenm. Buowvl zazoevix pa3zpaoos. TepMOIIEKTPOHHAs SMHCCHUS.
IIna3zma. Inexmpuueckuii mok [
nonaynpoeoonuxkax. CoOCTBEHHasT W TpUMECHas NPOBOJUMOCTH. P-n
nepexon. Ilpumenenue  nonynpogoonukos.  Ilonynpogoonurosvie
npuoopul.

Tema 3.4
MaruurHoe moJjie

Coaep:xkanue y4eOHOI0 MaTepuasia

BekTop MHAYKIMK MarHUTHOTO HOJsL. HampspkeHHOCTh MarHUTHOTO ITOJISA.
JlelicTBEe MarHUTHOTO TOJIA HAa MNPSAMOJUHEWHBIA MPOBOJHUK C TOKOM.
BzaumopeiictBue ToxoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MarauTHbIH TOTOK. PaboTa mo mepeMemeHnio MpPOBOJHUKA C TOKOM B
MarHUTHOM I1oJie. [leficTBHe MarHUTHOTO TIOJISI Ha IBIKYIIUNCS 3apsi.
Cuna Jlopenya. IIpumenenue cunvt Jlopenya. OnpeneneHue yaeabHOTO
3apsana. Maznummusle ceoilicmea seujecmea. Maznumnasn
nponuyaemocms. ColHEUHAs aKTUBHOCTh W €€ BIHSHHE HA 3EMITIO.
MarsuTHBIE OypH.

Pewienue 3a0au c npogheccuonanbHoil HARPAGIEHHOCHbBIO.

Tema 3.5
DJIeKTPOMarHuT-
Hasi MHAYKIHS

Conep:xkanue y4eGHOro MaTepuasa

SIBneHue 3neKTpOMarHUTHOM uHAyKuuu. IlpaBuno Jlenna. 3akoH
3JIEKTPOMarHUTHOM HMHAyKUMU. BuxpeBoe snexktpuueckoe noae. IJC
HHAYKIUH B JABWXKYIIMXCS IPOBOJHHKAaX. JSIBIeHHE CaMOMHAYKITUH.
WHAyKTHBHOCT. DHEPrusi MarHUTHOTO  TOJS ToKa .B3auMocBs3b
ANIEKTPUYECKUX U MATHUTHBIX MOJIeH. DIIeKTPOMarHUTHOE TI0JIe.

JlaGopaTopHbie U MPpaKTHYeCKHE 3aHATUS

1| V3yuenue siBIeHUsI 2IEKTPOMATHUTHON UHAYKIIUH

Paszgen 4. KoedGanus  BOJTHBI

10
(1)

Tema 4.1
MexaHuueckue
KOJIeOaHUs U
BOJIHBI

Coaep:xkanue y4eOHOro MaTepuajia

Konebarensuoe paBumxkenue. ['apmonuueckue KosieOanus. CBOOOIHBIE
MexaHuueckue konebanus. [IpeBpamieHne >Hepruu Mmpu KojeOaTeITbHOM
nexeHnd. CBOOOJHBIE  3aTyxalollMe MeXaHW4ecKhe  KoyeOaHUs.
Marematnueckuii MasTHUK. [IpyKMHHBIH MasTHUK. BBIHYXIEHHbIE
MexaHn4eckue Konedanus. Pesonanc. [lonepednsle u Mpo10IbHBIE BOJIHBI.
XapakTepuCTUKH  BOJHBL.  3BYKOBBIE  BOJIHBI.  YIJBTPa3sBYyK U €ro
NpUMEHEHHE.

JlabopaTopHbie U MPaKTHYeCKHE 3aHATUS

1 OHpeHCJ’ICHI/IG YCKOpCHUA CBO6OI[HOI"O naacHUs C IOMOIIBIO
MATEMATUYCCKOIo MasiTHHUKa

Tema 4.2
JIEKTPOMArHUT-
HbIE K0JIe0aHus u
BOJIHBI

Conep:xkaHue y4eGHOro MaTepuasa

CBO6OZ[HLI€ QJICKTPOMArnuTHLIC KoJIeOaHus. HpeBpaIIICHI/IC OHEPrun B

KoJsie0aTeIbHOM KOHTYpE. ®dopmyna TomcoHa. 3aryxaromye
JJIEKTPOMATrHUTHBIE KOJIEOaHMS. I'eneparop
HE3aTyXalolmNX  3JEKTPOMArHUTHBIX KosteOaHui. BrayxneHHsIe

anekTpudeckne koiebOaHus. IlepemeHHBIN TOK. I'eHepaTop mHEepeMEHHOTO
Toka. EMKOCcTHOE M WHAYKTUBHOC COIIPOTUBJICHHUA NEPEMCHHOI'0 TOKaA.
AKTHBHOE comnpoTHBiIeHHe. 3akoH Owma i DJISKTPHYECKOH IenH
MEPEMEHHOTO TOKa. PaboTa M MOIIHOCTH MEPEMEHHOTO TOKa. Pe3oHaHC B
anekTpudeckoi 1enw. TpaHchopmaropbl. TOKH BBICOKOH YacTOTHI.
[Tonyuenue, nepenaya u pacnpenenenue SJIEKTPOIHEPTHHU.
DNEKTPOMArHUTHOE II0JIC KaK OCOOBIA BHJ MaTepHH. DJICKTPOMArHUTHBIC
BosiHbI. CBOMCTBA 3JIEKTPOMArHUTHBIX

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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BoytH. Bubparop 'epma. OTKpBITEIN KoNeOaTenbHBINA KOHTYp. M300peTeHme
pamro A.C. TlomoBeM. [ToHsATHE O pammo cBs3u. IIpHHIUTT pamTnOCBS3M.
[TpuMeHeHHE 3TIEKTPOMAarHUTHBIX BOJIH.

Pasnen 5. Onruka

12
(4r)

Tema 5.1
IIpupona ceera

Copaep:xaHue y4eOHOro MaTepuaia

Toueunslii ucToyHUK cBeTa. CKOPOCTh PACHPOCTPAHCHHS CBETA. 3aKOHBI
OTpakeHHsT W TperaomieHus cBera. CONHEYHBIC M JIYHHBIC 3aTMCHUS.
IIpunnun Troiirenca. Ilonnoe otpaxenue. JIunmsel. IloctpoeHue
n300pakeHus B JnH3aX. DopMmysa TOHKOW JHMH3BI. YBEIWYCHUC JIMH3BL.
I'na3 kak onTuueckas cuctema .Onrudeckue Npudopkl. TenecKorsl.

Cuna ceta. OCBEIIEHHOCTb. 3aKOHBI OCBEIIIEHHOCTH.

3adauu c npogheccuonanbhoii HANPABGIEHHOCMBIO.

Tema 5.2
BoaHoBble
CBOMCTBA CBeTa

Conep:xanue y4eOHOro MaTepuasa

Wntepdepenmus ceera. KorepeHTHOCTH cBETOBBIX JTydeil. IHTEpdhepentmst
B TOHKHX TuteHKax. Komeita Hetorona. Vcrons3oBanne HHTEpQEPEHINH B
Hayke 1 TexHuke. ndpakius ceera. Audpakys Ha mIenn B
napaJuleNIbHBIX JTydax. JAugpakiuuonnas pemertka. [lomspusanns
nonepevyHbix BoaH. Iomspusanus ceera. JIBOMHOE JTydenpenoMIICHHE.
ITonapounel. Aucnepcus cseta. Bunbl u3itydeHuid. Buapl ClIEKTpOB.
Crextpsl ucniyckanusa. CrekTpsl norsomieHus. CrieKTpaibHbIM aHaIH3.
CrexTpajibHbIE KJacchl 3Be3]]. YIIbTpadroIeTOBOE U3ITyUCHHE.
Hngppaxpacnoe uznyuenue. Penrrenosckue ayuu. Ix npupoaa u
cBoiicTBa. [lIkana 3IeKTpOMarHUTHBIX U3Ty4YEHUIL.

Tema 5.3
CnenuaianHasi
Teopus
OTHOCHUTEIHHOCTH

Conep:xkanue y4yeGHOIro MaTepuasa

JIBmkeHHe co CKOpocThIO cBeTa. IlocTynaTel TEOpUU OTHOCUTEIBHOCTH U
CIeNCTBUA U3 HUX. IHBapHaHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe.
Oneprus nokos. CBsA3b MacChl M SHEPTUH CBOOOJHOM YacTHIBL. DIEMEHTHI
PEIATUBUCTCKON TMHAMHKH.

OK 01
OK 02
OK 03
OK 04
OK 05

Paznen 6. KBanToBas ¢pusnka

Tema 6.1
KBanToBasn
ONTHKA

Conep:xkanue y4yeGHOro MaTepuasia

KBanroBas runoreza Ilnanka. TeroBoe wuszinyuyenue. KopnyckynsipHo-
BOJIHOBOM nyanu3m. @otonsl. ['unoresa ae bpoilyiss 0 BOMTHOBBIX CBOWCTBAX
gactun. CooTHOmIeHHe HeompeneneHHocTe ['eisenOepra. JlaBieHue
cBera. Xumuueckoe aeiicteue csera. Onbitel [1.H. Jlebemesa m H.U.
Baswuuioga. Domorgppexm. Ypaeuenue Diinwimerina onsa
domorppexma. Buewnuii domornexmpuueckuii Ighghexm.
Buympennuii pomorgppexm. Tunwvt pomosrnemenmos. Ilpumenenue
domorgppexma.

8
(4r)
4

Tema 6.2
®du3uka aTomMa u
aTOMHOTO sIApPa

Conep:xkanue y4eGHOro MaTepuasa

Pa3BuTHe B3IIA10B Ha CTpOEHHE BellecTBa. MoJenn CTPOESHHUS aTOMHOTO
sapa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoja. SlnepHas Mozaemb
atoma. Omeiter D.Pezepdopma. Momens atoma Bomopoma mo H.bopy.
KsantoBeie moctynatel bopa. Jlazepsi. PagnoakTHBHOCTB. 3aKoH
PaZnoaKTUBHOTO pacmajia. PamnoakTHBHBIE IPEBpAIICHNUS.

Crioco0b1 HaOMIOACHNUS M PETUCTPAIMM 3apsDKEHHBIX dYacTHl. ekt
BasunoBa —YepenkoBa. CrtpoeHume aTtoMmMHOro siapa. JledekT wmacchl,
SHEpPTUs CBS3M M YCTOMYMBOCTH AaTOMHBIX sep. SlnepHble peakunnu.
SnepHas oSHepreTwka. OHEPreTUYECKHH BBIXOA SIACPHBIX  PEaKITHH.
HckyccTBeHHas paauoakTUBHOCTb. [lenenue Tspkenslx suep. LlenHas
sJiepHas peakiysd. YTpaBisiemas LenHas peakuus. SnepHelid peakTtop.
TepmosinepHblil cuHTe3. OHeprust 3Be3a. IlomyueHue pagUOaKTUBHBIX
U30TONOB U MX NpUMEHeHue. buonorundeckoe neicTBHE PagUOaKTUBHBIX
U3Ty4eHUH. DIeMEeHTapHbIE YaCTHIIBI.

Pewenue 3a0au c npogheccuonanvbnoil HanpasiIeHHOCMbIO.

OK 01
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OK 05
OK 07

Pa3nen 7. Ctpoenue BeenenHoii

12

Tema 7.1
CtpoeHue
CoJiHeYHO#
CHCTEMBI

Conep:xkaHue y4eOHOro MaTepuaja

Conneunas cucreMa. [InaneTsl, ux BuguMoe JBUKeHHE. MaJble Tena
conHeuHol cucremsl. Cuctema 3emns—IJIyna. Connne. ConHeuHas
aKTUBHOCTH. VMlcTounnk sHepruu CoJiHIIA U 3BE3I.

(1)
4

OK 01
OK 02
OK 03
OK 04
OK 05
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Tema 7.2 Conep:xkanue y4eOHOIro MaTepuasa 6 OK 07
IBoIONHA 3BE3/bI, X OCHOBHBIE XapaKTePUCTHKH. COBPEMEHHBIE MPEICTABICHUS O
Bcenennoii MPOUCXOXKACHUN W HBoioru ConHma w 3BE3N. DTambl KU3HH 3BE3.
Mneunslii [yt — Hama ["anaktuka. Tumnel ranaktuk. PaguoranakTuku u
kBazaprl. Bceenennas. Pacmupenmne Bceemenno#t. 3akon Xab66ma. Teopus
Bonpmoro B3peiBa. MacmtabHast cTpykrypa Beenennoid. MeTarainakTuka.
JlaGopaTopHble M MPAKTHYECKHE 3AaHATHS

1 | Usyuenue xapaxrepuctyk 3e3. U3ydeHue KapThl 38€31HOT0 Heba 2

BCEI'O 108

3  YCJOBHUSI PEAJIM3AIIMM  TPOTPAMMBI  YUYEBHOWM
JTUCHUTIIMHBI

3.1 MarepuajbHO-TeXHHYeCKAasi 0a3a, HeoOXoauMasi JJsl OCYIIeCTBJIEHHUS
0o0pa3oBaTeJILHOTO MpoLecca Mo TUCHHIIHHE

Peanuzanus yuebHoi nucuuruinabsl Ousrka Tpedyer Haaudyus yueOHOro KabuHeTa
JUISL  TIPOBEACHUST TEOPETHUYECKUMX M TMPAKTUYECKUX 3aHATHH W Ja0opaToOpHio
COOTBETCTBYIOIIETO MPODHUIIS.

Peanuzamuss  y4eOHOW  JUCHUIUIMHBI ~ OCYIIECTBISIETCS B CIEIUAIBHO
000pyI0BaHHOM KaOWHET €CTECTBEHHOHAYYHBIX THUCIMIUINH, KOTOPHIN BKJIIOUYAET B CEO:
MYyJIbTUMENA KOMIUIEKT (MyJIbTHMEINA MPOSKTOP U DKpaH),

KOMITBIOTED,
JIocKa ydueOHasl,
y4ueOHast MeOeIb.

O6opynoBanue yueOHOTO KaOUHETa:

1. KommuiekT 1 1a00paTopHOTo NPaKTHUKyMa IO ONTHKE;

2. KommuiexT 11t 1a00paTopHOro NpakTUKyMa [0 MEXaHUKE;

3. KomrmutexT f1st mabopaTopHOTO MPaKTUKyMa 0 MOJISKYJISIPHON (DU3HKE U
TEPMOJIUHAMUKH;

4. KomruiekT [1st 1a00paTOPHOTO MPAKTUKyMa IO AJIEKTPUIECTBY;

5. KoMITIeKT HarfsAHbIX TOCOOUH JUTSI TOCTOSTHHOTO UCTIONIb30BaHMS;
6. KommuiekT nmoptpeToB it opopMiieHus KaOuHeTa,

7. KOMIUIEKT J€MOHCTPAIIMOHHBIX YUEOHBIX TAOIHII.

8. AmnepmeTp 1abOpaTOpHBIil;

9. BonbT™MeTp 1a00paTOpPHBIN;

10. KonopumeTp ¢ HaOOpOM KaJTOPUMETPHUECKHX TEIT;

11. TepmomeTp 1a00paTOPHBIIL;

12. bapometp-anepou;

13. I'enepaTop 3ByKOBOM;

14. Turpometp (TICUXpoOMETP);

15. I'py3 HaOopHBIii;

16. JlunamoMeTp AEMOHCTPALMOHHBIN;

17. KoMIuIeKT mocy/ sl IEMOHCTPAIIMOHHON ¢ IPUHAUICKHOCTSIMU;
18. MaHOMETp KUJKOCTHOU IEMOHCTPAIIMOHHBIN;

19. Metp neMOHCTpaIMOHHBIH;

20. Mukpockon JeMOHCTPALIMOHHBIH;

21. llltTatuB 1EMOHCTPALIMOHHBIN (HDU3UYECKUIL;

22. DACKTPOILIUTKA;

23. Habop 1eMOHCTpaIlMOHHBIN 110 MEXaHUYECKUM SIBIICHUSIM;

24. Habop 1eMOHCTpallMOHHBIN 110 JMHAMUKE BpalaTeIbHOIO IBUKEHUS;
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25. HabGop 1eMOHCTpAIMOHHBIN IO MEXAaHUYECKUM KOJICOAHHSIM;
26. HaGop neMOHCTpallMOHHBIN BOJTHOBBIX SIBJICHUH;

27. Benepko Apxumena;

28. HaGop Ten paBHOTO 00BEMA;

29. Habop Ten paBHO MaccChI;

30. ITpubop mist AEMOHCTpAIH aTMOC(EPHOTO JTABICHHUS;

31. Prryar 7eMOHCTpAITMOHHEI;

32. Cocyabl COOOIIArOIIHIECST;

33. CtakaH OTJIMBHOM JEeMOHCTPAIIMOHHBIH;

34. [ap IMackans;

35. HabGop neMOoHCTpaMOHHBIH 10 MOJICKYJISIPHON (PU3HUKE U TETUTOBBIM SIBJICHHSIM;
36. Habop neMoHCTpaIMOHHEBIH 110 TA30BBIM 3aKOHAM;

37. HabGop kanmuisipos;

38. TpyOka /1 AeMOHCTpAIMK KOHBEKITH B )KUIKOCTH;

39. BLICOKOBOJIBTHBIN HCTOYHHK;

40. KoMIUIeKT IpOBO/IOB;

41. Maruut 1yrooOpasHslif;

42. Marsut 1oj0COBOM JEMOHCTPAITMOHHBIN;

43. HaGop 1o n3y4eHHI0 MarHUuTHOTO TIOJIs 3eMJTH;

44. HaGop n1eMOHCTpaIlMOHHBIN 110 MArHUTHOMY TIOJIFO KOJIBLIEBBIX TOKOB;
45, HaGop 1eMOHCTPAIIMOHHBIN 110 TIOTYTIPOBOHHKAM;

46. HaGop 1eMOHCTPAIIMOHHBIN TTO TTOCTOSIHHOMY TOKY;

47. HaGop 1eMOHCTPAIIMOHHBIN IO JIEKTPOAMHAMUKE;

48. Habop a1 J1€MOHCTPAIIMH MAarHUTHBIX TTOJICH;

49. Tpanchopmarop yueOHbIH;

50. ITanouka CTEKIIIHHAS,

51. [Tamouka >00HUTOBAS,

52. Ctpenku MarHUTHBIC HA IITAaTUBAX;

53. CynTaH 3J1eKTpOCTaTUYECKHIA;

54. DnekTpoMarHuT pazoOpHBIN;

55. HabGop neMOHCTpallMOHHBIN 1O TEOMETPUUECKON ONTHKE.

3.2. UnpopmanuonHoe odecrieyeHne 00y4eHust

3.2.1 OcHoBHas JUTEpaTYypa
1. ®usuka. bazoslii ypoBens : YueOHnoe nocooue / H.C. [lypsimena, H.E.
Baxeesckas, [[.A. Ucaes, B.M. Hapyrun — Mocksa : [Ipocemenue, 2025. — 240 c. — ISBN
978-5-09-124947-7. — URL: https://book.ru/book/957956
2. ®usuka. bazosiii ypoBens : YueOnuk / H.C. Ilypsimesa, H.E. Baxxeesckas, J[.A.
Ucaes, B.M. Hapyrua — Mockasa : [Ipocsemienue, 2025. — 516 ¢. — ISBN 978-5-09-124948-
4. — URL: https://book.ru/book/957957
3. Bacunbe, A. A. ®usuka : ydeOHUK 151 CpeHET0 MpodecCHOHaTBLHOTO
obpazoBanusi / A. A. Bacunbes, B. E. ®egopos, JI. [[. XpamoB. — 2-¢ u3a., ucnp. 1 J0M. —
Mocksa : UznarensctBo FOpaiit, 2026. — 221 c. — (IIpodeccuonanproe obpazoBanue). —
ISBN 978-5-534-05702-7. — TexkcT : anexTponHsbIii // ObpazoBarenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/585287
3.2.2 llepuoanyeckue u3TaHus
dwusuka B mkoste: https://eivis.ru/browse/publication/92106/udb/12/
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https://book.ru/book/957956
https://book.ru/book/957957
https://urait.ru/bcode/585287

XKypnan rexanueckoii ¢pusuku: https://eivis.ru/browse/publication/79383/udb/12/
Ussectus BY3o0B. @usuka: https://eivis.ru/browse/publication/88357/udb/12/

HpI/IKJIa,ZIHaH MECXAaHHUKA U TCXHUNYCCKasA (1)1/131/11(8,1
https://eivis.ru/browse/publication/7089/udb/12/

3.2.3 [lepeuyeHs pecypcoB HHPOPMALMOHHO- T€JIEKOMMYHUKALIMOHHON CeTH
«HTepHET», HEOOXOAUMBIX IJISl 0CBOEHHS U CIUNINHBI

Dnexrponnas oudauorexka Hayunoit 6ubarorexu Kyol'V http://megapro.kubsu.ru/MegaPro/Web
DNEeKTPOHHBIN KaTajaor

[TocTymuienus murepaTypbl B OnOIM0OTEKN (hrynaaoB

[Moctynnenus quccepraiuii u aBTopedeparon

CraThu U3 NEPUOAUKHN U HAYUYHBIX COOpHUKOB ¢ 2016 T.

CraTpu U3 NEPUOANUKHI U HAyYHBIX cOOpHUKOB J10 2016 T.

I"azeTsl U xypHaIBI

DOnexktpoHHast OnbmmoTeka Tpy 0B yueHbx Kyol'y

OnexrpoHHO-0nbOIHoTeuHBIe cucTeMbl (DBC)

1. OBC «YuuBepcuterckas oubimoreka onnaitn» http://www.biblioclub.ru/
2. OBC «Jlauw» https://e.lanbook.com

3. ObpazoBarenbHas miathopma «FOpaiit» https://urait.ru/

4. OBC «ZNANIUM)» https://znanium.ru/

5. OBC «BOOK..ru» https://www.book.ru

6. C1IO «Akanemusi» https://academia-moscow.ru/elibrary/

[Ipodeccrnonanbubie 6a3bl TaHHBIX POCCUIICKUE

1. HaumonanpHas aektpoHHast oubnuoreka https://rusneb.ru/

2. Basel nannbix kommnanuu «MBUCy https://eivis.ru/

3. Hayunas snektponnas 6ubnunoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/

7. IlonHoTeKkCcTOBAs KOJUIEKIMS )KypHaioB Ha mardgopme PIIHU (OnexTpoHHbIe Bepcuy Hay4YHbIX
xypHaioB PAH) https://journals.rcsi.science/

8. IIpesunentckas oubmuoreka um. b.H. Enprnna https://www.prlib.ru/

9. DnekTpoHHas OMOIMOTEUHas cucTeMa couno-rymMmanuTapHoro 3Hanus «SOCHUM»
https://sochum.ru/

[Ipodeccuonanbhbie 6a3bl TaHHBIX 3apyOEKHbBIE

1. XKypnans! uznarenscrea Wiley https://onlinelibrary.wiley.com/

2. [Monnotekcroas kojutekiusa KHUT eBook Collections nznarenscra SAGE Publications
https://sk.sagepub.com/books/discipline

3. IMonroTekcroBas komurekius kaur EBSCO eBook https://books.kubsu.ru/

4. Pecypcor Springer Nature https://link.springer.com/, https://www.nature.com/

5. Chemical Abstracts Service (CAS) SciFinder Discovery Platform https://scifinder-n.cas.org

6. [ToHOTEKCTOBBIC KOJUICKIIMK KHUT u3naTeabcTBa American Institute of Physics Publishing (AIPP
Ebook) https://pubs.aip.org/books

7. ITomHOTEKCTOBAs apXMBHAs KOJUICKIIMS )KypHAJIOB u3naTeabcTBa American Institute of Physics
Publishing (AIPP Digital Archive) https://pubs.aip.org/

8. China National Knowledge Infrastructure. BJI CNKI Academic Reference (AR)
https://ar.oversea.cnki.net/
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ba3bl JaHHBIX OTKPBITOTO JOCTYIIA

1. KubepJlenunka http://cyberleninka.ru/ ;

2. AmepukaHckas mareHTHas 0a3a qaHHbIx https://www.uspto.gov/patents/search/patent-public-search
3. Jlexropuym TB - Buneonekuu Benymux jekropo Poccun http://www.lektorium.tv/

4. ITpuoputetHbie HayuHble HanpaBiacHus PY JIH. Cnenmansubie kosutekiuu https://priority-lib.rudn.ru/

HNudopManimoHHO — CLIPaBOYHBIE CHCTEMBI

1. CIIC Koncynbrantllintoc (HekomMmepueckas Bepcus) : caift. - URL:
https://www.consultant.ru/online/

2. I'apant.Py: uadopmanmonno-npasosoii noprai. - URL: http://www.garant.ru/

bazer qarnabx Kyol'y

1. OTKpbITas cpesia MOTYJIbHOTO qUHAMHYECKOTro 00yueHus Kyol'y
https://openedu.kubsu.ru/

2. ba3za y4eOHBIX [UIaHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, MMyOIMKAIINi U KOH(BEPEHIIN
http://infoneeds.kubsu.ru/

3. DnekrpouHblil apxuB nokymentoB KyoI'Y http://docspace.kubsu.ru

4. KOHTPOJb W OLEHKA PE3YJBTATOB OCBOEHMUS
JTACLHUATIIAHBI

KOHTposb M OLleHKa pacKphIBAIOTCS Yepe3 YCBOEHHBIE 3HAHUS U MPUOOpETEHHBIE
oOyyaromMMMcs ~ YMEHHUsS,  HampaBieHHble Ha  (opMupoBaHue  oOmIMX U
npodecCHOHAIBHBIX KommeTeHIui. KomnereHuuun noKHBI OBITH COOTHECEHBI C
NpeIMETHBIMU pe3yibTaTaMu. /[l KOHTpPOJII W OUEHKH pe3yJIbTaTOB OO0y4YeHus
npenojaBaTelb BbIOMpaeT GOpMbI U METO/IbI C YYETOM NpodeccruoHaIU3alui 00yUyeHUs
10 IPOrpamMMe JTUCLHUIIIINHBL.

Kox n HanmeHOBaHHE HOPMHUPYEMBIX Paznen/tema THIT OIICHOYHBIX MEPOTIPHATHHA
KOMIICTCHITHIA

OK 01. BeibupaTs ciocoOBI pemeHus Paspgen 1. Temsr 1.1, 1.2, 1.3 - YCTHBIH CYET;

3a/a4 npoQheCCUOHANTBHOM Paspgen 2. Temer 2.1, 2.2, 2.3 - (ppoHTANBHBIH OIpOC;

JIEATENBHOCTH IPUMEHUTEIHHO K Paznen 3. Temnr 3.1, 3.2, 3.3, 3.4, - OIICHKA KOHTPOJBLHBIX padoT;

Pa3ITUYHBIM KOHTEKCTaM 35 - HaOIrOIeHIE 3a XOI0M
Paznen 4. Temp1 4.1, 4.2 BBITIOJTHEHHSI JTA0OPATOPHBIX padoT;
Pasnen 5. Temnr 5.1, 5.2, 5.3 - OLICHKA BBIIIOJIHEHUS
Pa3nen 6. Tems1 6.1, 6.2 J1a00paTOpHBIX PadoT;
Paznen 7. Temer 7.1, 7.2 - OLEHKAa MPaKTHYECKHX  paboT

OK 02. HUcnons3oBath coBpemennbie | Pasmen 1. Temsr 1.1,1.2, 1.3 (pemrenus Ka4eCTBEHHBIX,

cpeactBa  moucka,  aHammza | Pasmen 2. Temsr 2.1, 2.2, 2.3 pacyeTHBIX, podecCHOHANTEHO

untepnperaiun  uHdopmanuun,  u | Pasmen 3. Temnr 3.1, 3.2, 3.3, 3.4, OPHMEHTHPOBAHHBIX 33/1a4);

uH(QOpMALMOHHBIE TeXHOJNOTHH st | 3.5 - OIIEHKA TECTOBBIX 3aIaHHIA;

BBITIOJTHEHUS 3anay | Pasnmen 4. Temer 4.1, 4.2 - HaOJIIoIeHNE 3a XOZI0M

podeCCHOHATTLHON JeSITeIPHOCTH Pazmen 5. Temsr 5.1, 5.2, 5.3 BBITNIOJTHEHUS] MHJIUBUY aJIbHBIX
Pasnen 6. Temnr 6.1, 6.2 MPOEKTOB U OLIEHKA BBITIOJHEHHBIX
Paznen 7. Tempr 7.1, 7.2 MIPOEKTOB;

OK 03. Ilnanuposats u Pasgen 1. Temsr 1.1, 1.2, 1.3 - OIICHKAa BBINOJHEHUs JIOMAIIHUX

peau30BEIBaTh COOCTBEHHOE Pasgen 2. Temsr 2.1, 2.2, 2.3 CaMOCTOSTEIFHBIX PadoT;

PO eCCUOHATBHOE U JINYHOCTHOE Paznen 3. Temsr 3.1, 3.2, 3.3, 3.4, - HaOJIOJEHHE M OLEHKA PEIIEHMS

pa3BUTHE, IPEANPHUHAMATEIBCKYIO 35 Kelic-3a1a;

JIeITeNIbHOCTh B PO(eCCHOHANBEHOM Paznen 7. Temer 7.1, 7.2 - HaOIIFOJIEHWE W OUEHKa JENOBON

cdepe, HCIOTB30BATH 3HAHHUS 110 WTPHI,

(bMHAHCOBOW TPAMOTHOCTH B - 9K3aMeH.

Pa3IMYHBIX KU3HCHHBIX CUTYAIUIX
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OK 04. D¢ddhexruBHO Pasznen 1. Temsr 1.1, 1.2, 1.3

B3aWMO/ICHCTBOBATH K PabOTATh B Paznen 2. Temsr 2.1, 2.2, 2.3
KOJUIEKTUBE W KOMaH]] Paspen 3. Temsr 3.1, 3.2, 3.3, 3.4,
35

Paspgen 4. Tems1 4.1, 4.2
Pasnen 5. Temsr 5.1, 5.2, 5.3
Pasnen 6. Temsur 6.1, 6.2
Paspen 7. Temsr 7.1, 7.2

OK 05. OcymectBuare yctHyto u | Pazmenm 1. Temsr 1.1,1.2, 1.3
MUCBMEHHYIO ~ KOMMyHuKanuioo  Ha | Pasgen 2. Temsr 2.1, 2.2, 2.3
rocynapctBeHHOM si3bike Poccuiickoii | Pasmen 3. Temsr 3.1, 3.2, 3.3, 3.4,
denepanun ¢ y4eToM ocobeHHoctei | 3.5

COLIMANIBHOTO u KyneTypHOTO | Paznen 4. Temsr 4.1, 4.2
KOHTEKCTa Pasnen 5. Temsr 5.1, 5.2, 5.3
Paznen 6. Temsr 6.1, 6.2

Pasznen 7. Temur 7.1, 7.2

OK 07. ConeiicTBOBaTh COXpaHCHUIO Paspgen 1. Temsr 1.1, 1.2, 1.3
OKpY’KaloIIel cpepl, Paznen 2. Temer 2.1, 2.2, 2.3
pecypcocOepexeHHUI0, IPAMEHSTH Paznen 3. Temsr 3.1, 3.2, 3.3, 3.4,
3HAaHUS 00 U3MEHEHUH KIIMMATa, 35

MPUHIUIIEI OEPEKINBOTO Paznen 4. Temp1 4.1, 4.2
MPOU3BOJICTBA, (P HEKTUBHO Paznen 6. Temsr 6.1, 6.2
JICWCTBOBATH B YPE3BBIUAITHBIX Paspen 7. Tems1 7.1, 7.2
CHTYaIHsX

Kpumepuu oyenxu pesyromamog ooyuenus
KonTpons u  oIleHKa pe3yJbTaTOB  OCBOCHHUS  YYEOHOW  AMCIMILTUHBI
OCYUIECTBIISIETCSI TPENOJABATEIEM B MPOLECCE MPOBEACHUS MPAKTUYECKUX padoT,
TECTUPOBaHHUA, cOOeceoBaHus MO Pe3yJbTaTaM BBIIIOJIHEHUS JIa0OpaTOPHBIX padoT, a
TaK)Ke PEIICHHS 3a/1ad, COCTaBIICHHsS pPabouyux TaOJMII M TOATOTOBKH COOOIIEHUN K
YPOKY.

YcrHbIii ompoc. YCTHBIM OTBET — O3TO pPa3BEPHYTHIM pPAacCcKas3, BKIFOYAFOIINI
TEOPETHUYECKNE MaTepHalibl U IPUMEPBl UX MPUMEHEHHUA. Y IOBIETBOPUTEIbHAS OLICHKA
CTaBHUTCS, €CJIM CTYJIEHT AEMOHCTPUPYET HETITyOOKHE TeOPETHUECKNE 3HAHUS, IPOSIBISIET
cnabo cpopMUPOBAHHBIE HABBIKM aHalIM3a SBJIEHUH W TMPOLECCOB, HEIOCTATOYHOE
yYMEHHUE JielaTh apryMEHTUPOBAHHbBIE BBIBOJbI M MPUBOJUTH NMPUMEPHI, OKA3bIBAET HE
JOCTaTOYHO  CBOOOJIHOE  BJQJIGHWE  MOHOJIOTMYECKOM  peublo, TEPMHHOJIOTHEH,
JIOTUYHOCTBIO M TMOCJEA0BATEIbHOCTBIO U3JIOKEHHUS, JIelaeT OUIMOKH, KOTOPhIE MOXKET
UCIIPABUTH TOJBKO MPU KOPPEKIMH MPENoIaBaTeeM.

Pegepar. IIpoaykr caMocTOATETHEHOM PabOTHI CTYACHTA, MPEACTABISIOMUNA cOO0M
KpaTKOE€ M3JI0KEHUE B NMHCbMEHHOM BHUJE IOJYYEHHBIX pPE3yJIbTaTOB TEOPETHUECKOIO
aHanM3a OMNpEJETICeHHOM HaydyHOM (yueOHO-HMCCIeA0BaTeNbCKOM) TEMBbl, TJEe aBTOp
pacKpbIBaeT CyTh HCCieAyeMOM NpOoOJEeMbl, MPUBOJIUT pPa3IUYHbIE TOYKU 3pPEHUS, a
TaKKe COOCTBEHHble B3MNIAAbI Ha Hee. PedepaT oneHUBaeTCs 1O KOJHMYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, TIIIyOMHE aHalnM3a MNpoOJIeMbl, KauecTBe OOOCHOBaHUS
aBTOPCKOM MO3UINH, TTTyOUHE PaCKPBITUS TEMBI. Y IOBIETBOPUTENIbHAS OLEHKA CTAaBUTCA,
€clIi TeMa OCBEIIECHA JIUIIb YaCTUYHO, JOMYIIEHb (paKTHUECKHUE OMIMOKH B COAEPIKaHUU
pedepaTa, wWIM HMEIOTCA CYHIECTBEHHbIE OTCTYIUIGHHS OT TpeOOBaHMH K
pedeprpoBaHuio, WM HETIOJIHbIE OTBETHI Ha IOMOJHUTEIbHBIE BOIIPOCHI.

Tect. Cucrema cTaHIapTU3UPOBAHHBIX 331aHUH, [TO3BOJIAIONIAS aBTOMaTU3UPOBATH
poLeypy U3MEPEHUsST YPOBHS 3HAHUW M YMEHHI o0ydaromierocs. TecT OIeHuBaeTCs 1Mo
KOJIMYECTBY MPaBWIbHBIX OTBETOB (He MeHee 50%.).

IIpakTuyeckas (1adGopatopHasi) padora. [IpakTuyeckas pabora — 3TO 0COOBI
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BUJ JIEATENBHOCTU OOYYaIOLIErocs, 4YTO MOJAPa3yMEBAET BBIIOJIHEHMS Pa3HOIIAHOBBIX
3aJlaHui, B TOM uyucie pabora ¢ mpubopamMu, HE CBSI3aHHBIX C 00pabOTKOMN
TEOPETUYECKOTO MaTepuana, a [PUMEHEHHEM TEOpETHYECKOTO MaTepuana K
KOHKPETHOMY 3aJlaHui0. Bo BpeMs BBINIOJIHEHUS CTYAEHTY HEOOXOJIMMO HCHOJIb30BaTh
paHee IOJy4YEHHbIE TeopeTudeckue 3HaHuA. [loyokuTenbHas OLlEHKAa CTaBUTCS, €CIU
BBITIOJTHEHBI BCE 3aaHMsI pa0OThI C 3aMEYaHUSIMH; CTYJICHT OTBETHJI HA BCE KOHTPOJIbHbBIE
BOITPOCHI C 3aMEYaHUSMH.

Koutpoabnasa padora. KourtponpHas pabora — 3TO BHI ACATEIBHOCTH
oOy4aromerocsi, 4YTro IMOAPAa3yMEBAET KOMIUIEKCHYIO IPOBEPKY TEOPETHUECKOIO
Marepuajla YW YMEHHE MPUMEHSITh TOJYyYEHHbIE 3HAHWUA T[pU PELIICHUH 3ajad.
[lonoxurenpHasg OLIEHKA CTaBUTCS, €CIHM BbINOJHEHO 60% 3amaHuii KOHTPOJIBHOU
paboTHI.

OneHka «OTJIIMYHOY» BBICTABISIETCS, KOT/a OOydaromluecs IOKa3bIBaeT TiyOoKoe
BCECTOpPOHHEE 3HAHWE pa3felia JUCIHUIUIMHBI, O005f3aTeNbHOM U JIONOJHUTEIBHON
JUTEPATypbl, apryMEHTHPOBAHO M JIOTMYECKHM CTPOMHO H3JAaraeT MaTepHuall, MOKET
MPUMEHATH 3HAHUA JIJIS1 aHAJIM3a KOHKPETHBIX CUTYallUM.

OuLeHka «XOpoOLIO» CTaBUTCS NPH TBEPIABIX 3HAHUAX pazfena AUCLUIUINHBI,
00s3aTeNIbHON  JIUTEpaTypbl, 3HAKOMCTBE C  JIONOJHUTENIBHOM  JINTEPaTypoOi,
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apryMEHTUPOBAHHOM H3JIOKEHUH MaTepualia, yMEHUU IPUMEHUTh 3HAHUS 1151 aHAIu3a
KOHKPETHBIX CUTYaIUH.
OrnieHKa «yJIOBJIETBOPUTEIHHOY» CTABUTCS, KOT/Ia CTYJEHT B OCHOBHOM 3HAET pa3jiel
JTUCLHUTUTAHBI, MOKET MPAKTUYECKU MPUMEHUTH CBOU 3HAHMSI.
OlieHKa «HEYIOBIETBOPUTEIHHOY» CTaBUTCS, KOT/Ia CTYJICHT HE OCBOMJI OCHOBHOTO
COJIEpKaHUs MpeIMeTa U ¢l1ab0 3HAST U3yYaeMbIi pa3/ien TUCIUILUTHHBI.

Ilpumepnvie sonpocwt 011 RPOBEOEHUSL RPOMEHCYMOUHOU AMMECMAYUU
(Ougpgpepenyuposannsiit 3auem)

1. Mexannueckoe aABukeHue. MartepuanbHas Touka. Teno orcuera.

2.  Tpaexropus. [Tyts. [lepememenne. CkopocTs.

3. PaBHOyckopeHHOe HpsMOJIMHEIHOE JIBHXKEHHE. YCcKopeHHue. PaBHO3ameyieHHOE
IPSIMOJIMHENHOE IB)KEHUE.

4.  CpoboaHoe majieHue Tei. Y CKOpeHue cBOOOJHOro najieHus. Binusuue yckopeHuit

HAa >)KMBBIE OPraHU3MBI.

5 PaBHOMepHOE IBUKEHUE 110 OKPYKHOCTH U €Tr0 XapakTepucTuku. [lepuo.

6 VYrnoBas ckopocTk. LleHTpocTpeMUTENbHOE YCKOPEHHE.

7. OTHOCUTEIBPHOCTh MEXAHUYECKOTO JIBH>KEHUS. CII0KEHHUE CKOPOCTEH.

8 [Tpunuunn naepruu. 3akonsl HeroToHA.

9.  [IBmxeHue Teja MoJj AeMCTBHEM HECKOJIbKUX cuil. ClI0KeHHE BEKTOPOB.

10. HMmmnynbc Tena. 3aMKHyTasi CUCTEMa. 3aKOH COXpaHEHHs UMITYJIbCa.

11. Bpoynosckoe nsmwkenue. duddysus. Auddys3us B xxuBoit npupoe.

12.  Pa3mepsl u maccel MoJiekys u aToMoB. [loctositnHas ABoraapo. UneanbHbIi Tas.

13. Tepmomunamuueckue napameTpsl. [laBnenue ra3a. /laBnenue atmocdepsl.

14. Temmneparypa. Tepmonnnamuueckas mkana Kenbuna.

15. Temneparypnas mkana Llenbcust MeTuIIMHCKUAN TEPMOMETP.

16. Bogsgnoii map B atmocdepe. AOGCoNOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa.
Touxka pocsl.

17. TlpubGopsl ayis ompeseNneHus] BIAKHOCTU BO3JyXa. [ MrHMeHH4Yeckoe 3HaueHHE
BJIQYKHOCTH BO3yXa.

18. XapakTepucTuKa KHUAKOTO COCTOSHHUS BellecTBa. biavkHMA MOPsIIOK.

19. CwmauuBanme. Kammmnspaocts. Kanumnspuele sBneHuss B ObITy, MpUPOE,
OpraHu3Me 4eJIOBeKa.

20. Kpucrannmnueckue u amopdusie Tena. Kpucramiorpadusi.

Ilpumepnuwie 3a0auu na oughghepenyuposannwiii 3auem
1) KakoBa 5KeCTKOCTh MPYKHUHBI, €CIIH I'py3 Maccoi 10 Kr pacTaruBaet npyKuHy
Ha 10 cm.
2) Kakoii rpy3 HY)KHO MOJABECUTh K mpyxuHe )ECTKOCThI0 1000H/M, 4TOOBI
pactsiHyTh €€ Ha 20 cM.
3) I'py3 Maccoii 3 Kr pacTsaruBaeT npyxuHy Ha 5 cM. Kakum JomkeH ObITh rpys3,
KOTOPBIM pacTSHET NPYKUHY Ha 8CM.

5. JOHOJIHUTEJBbHOE OBECIHHEYEHHUE JTUCIHUITVINHBI

IIpunoxenune 1. Kparkuii KOHCNEKT JTeKIIMOHHBIX 3aHATHIA
Jleknust «OCHOBHBIE I10JI0’KEHUS MOJICKYJIAPHO-KMHETHYECKOH Teopum»

ATOMHUCTHYECKHE YUCHUA O CTPOCHHUU BCILICCTB 3apOIUJIMCh B IICPHUOI pPaClBCTa
24



KynbTypsl B Kurae, Unnuu, I'penun, Pume. JIpeBHerpeueckue guiocopsl AHakcarop u
JIEMOKPHUT yYWIH, YTO BCE€ BEIIECTBA COCTOAT M3 MAJIEHBKMX HEIEIMMBIX YacTHIl -
aTOMOB.

M3BecTHO, YTO BCE BEIIECTBA COCTOSAT M3 aTOMOB, MOJEKYJI, KOTOpPbIE HMMEIOT
onpezeseHHyo mMaccy. M3 OpOyHOBCKOIO NIBHJKEHHUS CIIEAYET, YTO YACTHULBI - aTOMBI,
MOJIEKYJIbl HaXOJSATCS B HENPEPHIBHOM XAOTUYECKOM JBHKEeHUU. Omucarbh JBUKEHUE
YACTHIl C NOMOILIBI0 3aKOHOB MEXAaHUKHM HE yNaJIOCh. BBUIO CO3JaHO HOBYIO TEOPHIO,
KOTOpasi Ha3bIBA€TCs MOJIEKYJIIPHO-KMHETHYECKON TEOpUEH, B OCHOBE KOTOPOM JIEKUT
TpH 00ILIKE MOJIOKEHUS], & UMEHHO:

1. JIro6oe€ BelecTBO COCTOUT U3 MEJIbUANIIINX YACTHI] - aTOMOB KT MOJIEKYI.

2. ATOMBI M MOJIEKYJIbI HAXOASTCS B HEIIPEPHIBHOM XaO0TUYECKOM (TEIVIOBOM) JIBUKEHUU.
3. Mexny aromamu (MOJIEKYJIaMH) CYIIECTBYIOT CHJIBI B3aUMOJICHCTBHS, KOTOpHIC
3aBUCAT OT pACCTOSHUSL MEXKIY HHMH M MOTYT OBbITh CHJIAMU MPUTSDKEHHUS U
OTTaJIKUBaHHUSL.

Juddy3ueir Ha3pIBalOT SBJIEHUWE, IPU KOTOPOM BelIecTBa caMmMH Cco0oil
cMemmBaroTcs Apyr ¢ apyroM. Cawmblii mpoctoil mpumep aud@ys3um B razax - 3TO
OBICTpOE PACIPOCTPAHEHHUE 3alaxoB, Ja’ke B CIIOKOIHOM BO3/yXe: apoMaT JyXOB YyKe
yepe3 HECKOJIbKO MHUHYT oOllylaercs nmo Bced komHate. [uddys3uio B razax MOXKHO
Ha0JII0/1aTh TakK’Ke BO BpeMs OMmbITa C mapoil Opoma. [l 3TOro B CTEKIJISIHHBIN LUIUHAP
BBICOTOM 50 CM BIMBAIOT HECKOJBKO Kareilb OpoMa M cpasdy K€ 3aKpbIBAIOT IMWJIHHAP
CTEKJIIHHOM IJIaCTMHKOM, 4TOOBI yayIuaromas mapa OpoMa He BBIXOJWIAa Hapyxy. Bo
BpeMsl crapeHue Opoma ero napa J10BoJIbHO ObICTpO AU PYHAUPYET BBEPX, YTO XOPOILO
BUJHO U3 I[IOCTENIEHHOIO0 OKpacka BO3AyXa B LMJIUHAPE B KOPUYHEBBINA IIBET.
CMmemrBaHue ra3oB B JJaHHOM CIIyyae HE MOKET OBITh OCYIIECTBIICHO CHUJIOW TSXKECTH,
MOCKOJIBKY IUIOTHOCTh MAapoB OpoMa 3HAYMTENBHO OOJIbIIE IMIOTHOCTH BO3AyXa. JTO
SIBJICHUE JIETKO OOBSICHSAETCS Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: MOJIEKYJIbI
000uX ra3oB, JBUIasChb HEYMOPAJOUYEHHO M CTAJIKHUBAsCh APYr C APYroM, MONAJaloT B
IPOMEXYTKH MEXIY COCETHUMH MOJIEKYJIAMH, YTO MPUBOAUT K IPOHUKHOBEHUIO OAHOIO
rasa B JpPyrod W, cleJOBaTElbHO, IOCTEIEHHOIO BO3HUKHOBEHHUS OJHOPOJIHON CMecH
ra3os.

CapuMm cTonoByr0 cBekiy U kaptodenb. Ounctum 1 cBexiny u 1 kaprodenuny,
pa3pe3aeM U TMOJOBMHKM COEJUHUM Ha HekoTtopoe Bpems (2 wmuH.). Ilocne wux
pa3beIMHEHUs] YBUAUM, YTO B TOM MECTE, IJie KapTouIKa Obljla B KOHTAKTE CO CBEKJIOM,
OHa CTajla KpaCHOM.

Bosnukaer Bompoc: Kak MOXHO OOBSICHUTH Ju(Qy3ul0 B TBEPABIX Teax
JBUKEHUEM MOJIEKYJ, €CIIM B HUX YaCTHIIbl TOJBKO KOJEOJIOTCS BOKPYT TMOJOKEHUS
paBHoBecusi? Hamo uMmeTh B BUIY, YTO YaCTHUIbl TBEPIBIX TEJ U3pPEIKa MOKHUIAIOT CBOU
MecCTa U NEPEeXOadT Ha Jpyrue. BOT 3TH «CTpaHCTBYIOIIKE» MOJIEKYJbl WM aTOMBI
npenonpenestor AMpGy3nro B TBEPIBIX TENaX.

) Baxubiii pazHoBunHOCTh Jupdy3ust - B3aUMHOE MPOHUKHOBEHHE
BELIECTB 4Y€pe3 IOPUCTHIE IMEPErOpOJKH - TMOIY4YWJI Ha3BaHUE OCMOC.
PaccmoTrpum Takoit onbit. CoennHUM MaTpyOOK MOPUCTOM COCyAa PE3NHOBOM
TpyOKOH C KOJIGHOM BOJSHOro MaHomeTtpa. [lomecTum 3Ty moCyauHy Moj
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CTaKaH, 3aloJIHEHHBIA BOIOpoaOM OT mpubopa Kimma. ManomeTp moKakeT yBeanueHHe
naBieHust B cocyqe. OOBsACHSAETCS 3TO TEM, YTO MOJIEKYJBl BOAOPOJA, KOTOPblE UMEIOT
MEHBIIYIO Maccy M JBUXKYTCS OBICTpEE, YEM MOJIEKYJIbI KHCIOPOAA U a30Ta, BXOALIUX B
COCTaB BO3/lyXa, MPOXOAT CKBO3b MOPBI B COCYJ OBICTpEE, YEM MOJIEKYJIbI KHCIOpOoAa U
a3oTa W3 ITOr0 COCyJa B cTakaH. Eciin NpHHATH CTakaH C BOJOPOAOM, TO JIaBJICHHE B
COCyJleé YMEHbIIAeTcs - BOJOPOJ BBIXOAUT 4epe3 MOphl U3 cocya ObIcTpee, YeM B HETO
IPOHUKAET BO3IyX.

Juddysuro xxuakocTelt yepes3 MOpUCTYI0 NEPErOPOIKY MOKHO HAOIIOAATh C MOMOIIbIO
TAKOro IPOCTOrO OMNBITA. 3aKPOEM IIMPOKOE OTBEPCTHE BOPOHKH LEUIO()AHOM WIH
NepraMeHTOM, HAIlOJIHUM €€ PACTBOPOM MEIHOIO KYIOpOca U OIyCTHM B COCY/[l C BOJOM.
Yepes HEKOTOPOE BpeMsl YBHIMM, YTO YPOBEHb PAacTBOpa B BOPOHKE MoBbIcWiIcA. MTak,
Bola AU(PPyHIUpPYET B pacTBOpP MEIHOIO Kymopoca OBICTpee, YeM pacTBOP B BO.Y.
[TosiBneHue romy0b0BaTOro oKpaca BOAbl B COCYE CBHAETEILCTBYET O TOM, YTO MEIHBIN
KyIOpOC TaK K€, XOTS U MeAJIEHHO, U QyHIUpYET B BO1Y.

SBnenue nudpdy3un uMeeT Ype3BbIYaiHO pa3HOOOPa3HbIE 00JIACTH MPAKTHUYECKOTO
npuMmeHenus. [Ipexe Bcero 3To cBapka u maiika MaTepuasnoB: 3TH MPOLIECCHl OCHOBAHbI
Ha quddy3un cBapuBaeMbIX METANIOB UJIM OCHOBHOTO MeTallja U npunos. B nociennue
rofbl pa3paboTaHO U BHEJPEHO B MPOM3BOJACTBO MeTOA UG (Y3MOHHOM CBapku B
Bakyyme. Jli 3TOro cBapuBaeMble [ETalIM IIOMEIIAIOT B BAKyYMHYIO KaMmMepy H
HarpeBaroT J0 TeMIIepaTyphl, IpU KOTOpou mponecc AU y3un B MeTawiax MpouCXoIuT
JIOCTaTOYHO HMHTEHCUBHO. 3aTeM JEeTalld MPWKUMAIOT JAPYT K JIPYTy U BBIAEPKUBAIOT
onpezeneHHoe BpeMs. [IpenMyInecTBo 3Toro Merosa 3akio4aeTcsi B TOM, YTO OH JaeT
BO3MOXXHOCTh CBAapuBaTh MaTepuajbl, KOTOpbIE APYTMMH METOJaMU HEBO3MOXKHO
COCJIMHUTH (CTaJIb C YYT'YHOM, allOMHUHHEM, BOJb(paMoM, cepedpo U3 HeprxaBerolen
ctanu).ludpdys3uss mMUpoKo NPUMEHSETCSs B METAUIyprud, B YaCTHOCTH BO BpeMs
MOBEPXHOCTHOIM TEPMOXUMHUECKON 00pabOTKHU METANIIOB U CIUIABOB C LIE€TIbI0 N3MEHEHHUS
MEXaHMYECKHX CBOMCTB MX MOBEPXHOCTHOTO cJos. Tak, /sl MOBBIIIEHUS CPOKa CIYKOBbI
MalIiH, paboTaoMX B YCIOBHUSIX OOJIbIIMX HATPY30K, CTaJbHBIE JETAIH IMOABEPraroT
a30THUPOBAHUIO - HACBIIICHNSI TIOBEPXHOCTH CTaJIU a30TOM. ['OTOBBIE €TaIy HArpEBAIOT B
ammuaka 10 temnepatypsl 500-700 °C. YnydiieHue CBONCTB MaTepHaioB JOCTUTAETCS
CXOXHUMH C IMpOLIeCCaMU a30TUPOBAHUS - LIEMEHTaluel (MOBEPXHOCTHBIM HACBIIIEHUEM
CTJIBbHBIX M3JEIMA YIJIEpOJOM) M LHUAHUPOBAHMEM (OJHOBPEMEHHBIM HACBIILIEHUEM
NOBEPXHOCTHU JIeTAalIM YIJIEPOJAOM M a30TOM). MEHEE Ba)XHOE INPUMEHEHUE SIBJICHUS
mubdy3un U B Ipyrux oTpacisx npousBoacTsa. Hanpumep, Ha nud@y3un ocHOBbIBaeTCS
U3BATHSA HA CAaXapoOBApEHHBIX 3aBOJaX caxapa C Hape3aHHOM CBEKOJIbHON CTPYKKH.
CTpy’Ka MpOMBIBa€TCA BOJAOW MM CaXapHBIM PAaCTBOPOM MaJIOM KOHLEHTpaLWu, U NpU
TOM MOJIEKYJIbI caxapa IUPPYHIUPYIOT U3 CTPYKKU B pacTBop. SBieHue auddysun
KUAKOCTEH HMMeeT OOoJbIlIoe 3HAYeHHE B JKU3HU YKUBOTHBIX M PACTEHUN, MOCKOJIBKY
o0ecrieuynBaeT BCAChIBAHUE BOJIbI M IUTATEIbHBIX BEIECTB KOPHIMU PACTEHUM, YCBOCHHE
UM U yAAJIEHWE OTXOJO0B M3 KJIETOK PAacCTEHUH M JKUBOTHBIX. Tak e MpPOUCXOIUT
nud@y3us B TKAHAX YeJIOBEKa U )KUBOTHOTO. B serkux, Hanpumep, 61arogaps auddy3uu
KUCIIOPOJ M3 BO3AyXa IIOCTYMaeT B KpPOBb CKBO3b CTEHKH allbBEOJ, a 3aTeM,
pacTBOPUBIIUCH B HEH, Pa3HOCUTCS IO BCEMY OpraHu3My, €/la I[epeBapuUBacTCs B
KENyJKe U KHUIIEYHUKE, U HYXHble OpraHu3My BemiecTBa AUPPYHIUPYIOT BHYTPb
KJIETOK.

B 10 e Bpems BcimeactBue AU(PQPY3uH TMPOIYKTH SKU3HEACATEIHHOCTH KIIETOK
BBIBOJIATCS C HEN B OKPYXKAIOLIYIO Cpeny.
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IIpunoxenune 2.

JlaGopaTopHast

padora
Tema: H3yueHHe 3aKO0HA COXPAHEHUS] HUMIYJIbCA U PEAKTHBHOIO JIBHKEHWUS.
Oo0opynoBanue: npudoOp MJA JAEMOHCTPAIMM 3aKOHA COXPaHEHUS HMIYJbCA.
Heab: U3y4YuTh 3aKOH COXPaHEHHMS] UMIYJIbCA M €ro MPaKTH4YecKoe NpUMeHeHue.
[Topsiok BBINOIHEHUS paOOTHI:
1.Pacrmionoxure cxkaTyro IpykuHy ¢ (UKCaTOpOM MEXAy IIapukamMu Ha BeicoTe 50 cMm
HaJ CTOJIOM C IIOMOIIbIO IITATHBA.
2. OrnycTuTe PUKCATOP M U3MEPHTE PACCTOSHHS, KOTOPBIC TIPOJICTEIH KaXKIbIi 13
[IAPUKOB B TOPU30HTAIBLHOM HAIlpaBICHUH S1 U S2.

o Si m
3. Haitnure maccy mapukoB ¢ MOMOIIbI0 BecoB. [IpoBephTe COOTHOLIEHNE: — =—=,
Ss My
4 IlponabmronaiiTe B JEHCTBUHM MPUOOp ISl NEMOHCTpPALUU 3aKOHA COXpaHEHUS

HUMITYJIbCA.
5.CnenaiiTe BBIBOJI.

6. METOANYECKHUE YKA3AHUA OBYYAIOIIUMCHA 1O
OCBOEHMIO JUCIUAIIIMHbI

JucuunnvHa HareneHa Ha (QopMupoBaHUe OOIIECYYEOHBIX KOMIETEHIIUN, TaKUX
KaK CIOCOOHOCTH JEMOHCTpAIMK OOIECHAYyUYHBIX 0a30BBIX 3HAHHI €CTECTBEHHBIX HAYK,
MaTeMaTHKH, TOHUMaHHE OCHOBHBIX ()aKTOB, KOHIICTIIIUN, TPUHITATIOB U TEOPHH.

OOy4eHne CTYJEHTOB OCYIIECTBISECTCA MO TPATUIIMOHHON TEXHOJIOTHUHU (JICKIUH,
MPAKTUKH) C BKIIOUCHUEM WHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKM 3pEHMS MCIOJIB3YEMbIX METOJIOB JIEKIIMU TOAPA3ICISIOTCA CIACAYIOIIUM
obpazom: HHGOPMAIMOHHO-OOBICHUTENIbHAS JICKIIUS, TMOBECTBOBATEIbHAS, JICKIIMSI-
oecena, mpobIeMHast JICKIUS U T. 1.

YctHOE U3JI0KECHUE y4eOHOT0 Marepuana Ha JICKIIU U JIOJDKHO
KOHCHEKTUpOoBaThcs. CllylmaTth JIEKIUIO HY>KHO YMETh — MOACPKUBATh CBOE BHUMAHMUE,
MOHATh W 3alOMHUTH YCIBIIIAHHOE, YJIOBUTH IMay3bl. B Tpouecce H3I0KEHUA
MpenoaaBaTeyaeM JIEKIMU CTYAEHT JIOJDKEH BBISICHUTH BCE€ HEIMOHSTHBIE BOIPOCHI.
3anuchiBaTh  COACPKAHUE JICKIIMM HYKHO 0053aTelIbHO — 3alliCH  IOMOTaloT
MO/IIEPKUBATh BHUMAaHUE, CIIOCOOCTBYIOT MMOHUMAHUIO U 3aIIOMUHAHUIO YCJBIIIAHHOTO,
MPUBOAUT 3HAHHWE B CHUCTEMY, CIY>KaT OMOpoW s Tepexoja kK Oosee TIyOoKoMy
CaMOCTOSITEIbHOMY M3YyUYEHUIO IIPEAMETA.

Meronnueckne peKOMEHAAUH 110 KOHCIIEKTUPOBAHUIO JICKIINN:

— 3aMUCh JIOJKHA OBITh CUCTEMHOM, MPEACTABISTh COOON COKpAIIEHHBIM BapUaHT
JeKuuMu TpenogaBatens. Heobxomumo ciymiath, 00QyMBIBaTH W 3alUCHIBATh
OJIHOBPEMEHHO;

— 3amuch BEAETCS OYEHb OBICTPO, UYETKO, MO BO3MOXHOCTH KOPOTKHMHU
BBIPAKECHUSIMU;

— HE TIpeKkpamas ciaymaTrbh I[PenoJaBaTelid, HYXHO 3alUCbIBaTh TO, YTO
HEOOXOAMMO YCBOMTh. Henb3s 3amuchiBaTh cpa3y KE BBICKA3aHHYK)  MBICIH
npenojaBares, cieAyeT €€ MOHATh U MOCJE 3TOr0 KPaTKo 3amucaTh CBOUMH CJIOBaMHU
WIHN CIIOBAaMU TperojaBareis. BaxHo, 4ToObl B HEl He OBLI MOTEPSH OCHOBHOW CMBICI
CKa3aHHOTO;

—MMEHA, J1aThl, HA3BAHUS, BBIBObI, OIIPEACIICHHUS 3aIIMCHIBAIOTCS TOYHO;

—caeayeT oOpaTUTh BHUMaHHWE Ha OQOpMIICHHME 3amucH JIeKIuu. JJis Kaxaoro
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npeaMeTa 3aBOgUTCS oO0mas Terpaab. OTIMYHBIM OT OCTaJbHOTO IBETA CIIEAYeT
BBIICISITh  OTNENBHBIC MBICIIM W 3aroJIOBKHM, COKpamath OTJACIbHBIE CJIOBAa H
MPEJIOKEHUS, HWCIIOJIB30BaTh YCIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO M TPEYECKOTO
an(aBUTOB, a TAK)KE HEKOTOPBIE MPUEMBI CTCHOTPAUIECKOTO COKPAIIICHHUS CJIOB.

[IpakTrdeckue 3aHATHS 110 TUCITUTUTHHE «MaTteMaTrukay MpOBOAITCS MO CXeMe:

1. yCTHBII OIPOC TTO TEOPHH B HAYAJIC 3AHATHSI;

2. paboTa B TPYIIAaX IO pa3peHICHUIO PA3INIHBIX CUTYAIIHH 11O TEME 3aHATHSI,

3. pelnieHue NPaKTUYSCKUX 3a/1a4;

4. VHIUBUAYaTbHBIC 3aJJaHUsI JJIS IOJATOTOBKHU K MPAKTHYECKUM 3aHSATHUSIM.

[{enh TPAKTUYECKOTO 3aHATHS - HAYYUTH CTYJCHTOB NMPUMEHSATH TCOPETHUCCKHEC
3HAHUS TPU PEIICHUN MPAaKTHYSCKUX 33a]]a4 Ha OCHOBE PEATbHBIX TAHHBIX.

Ha nmpakTrueckux 3aHATHSIX MPEOOIaAI0T CIICIYIOIINE METOIbI:

1. BepbGanbHBIC (Tpe0OIATAIONIUM METOJAOM JOJKHO OBITH OOBSICHEHHE);

2. MpaKTUIeCKue (MUChMEHHBIC 3/TaHUs, TPYIIIIOBBIC 3aIaHUS H T. 11.).

BaxxHBIM JUISI CTyIEHTA SBIISICTCSI YMCHHE PAIMOHAILHO TIOJ0UPaTh HEOOXOJUMYIO
y4eOHyro sutepaTypy. OCHOBHBIMH JIUTEPATYPHBIMA UCTOUHUKAMH SIBIISTFOTCSI:

— oubnuoteunsie Gouabl hunuana Kyol'V;

— DJIEKTpOHHass OMONMOTEeuHass cHucTeMa «YHHUBEpPCHUTETCKas OuOIMOTEeKa OH
JIaH»;

— 3JIeKTpOHHAs GubIHoTeuHas cucteMa M3natenscrsa «JIauby. (FOPAMT).

[Touck kHUT B OHOIMOTEKE HEOOXOAWMO HAYMHATH C HM3YYECHUS MPEIMETHOTO
(cucTeMaTWYecKUi) Karajlora M CO3/IaHUs CIHCKAa KHHUT, MOCOOWH, METOIUYECKUX
MaTepuaioB MO TeMe u3ydeHus. [I[pocMOTp KHUTHM HAYMHAETCS C TUTYJIBHOTO JIMCTA,
cienymwoliero nocie ob6moxku. Ha HEM 0OBIUHO MOMENIAIOTCS BCE OCHOBHBIC JIaHHBIC,
XapaKTEepPU3YIOIINE KHUTY: Ha3BaHUE, aBTOP, BHIXOJIHBIC JAHHBIE, JaHHbIE O MEepEeu3JaHuu
u 1.7. Ha oGopore TuTynpHOTO nucTa MAETCS aHHOTAIMS, B KOTOPOH yKas3bIBaeTCs
TeMaTHKa BOMPOCOB, OCBEHIEHHBIX B KHHUTE, OMPEETAETCS KPyT YuTaTeae, Ha KOTOPBIM
OHa paccuuTaHa. bosplioe 3HaueHHE MMEET MPEAUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT
YUTaTENsl C JIMYHOCTHIO aBTOpPA, UCTOPUEH CO3[IaHUSI KHUTH, PACKPBIBAECT COAEpPKAHHE.
[IpounTtaB mpearCIOBUE U MOJYYHUB 00II€€ MPECTABICHUE O KHUTE, CIIeyeT 00paTUTHCS
K ornaBieHuto. OTnaBlieHHEe KHUTH 3HAKOMHUT O0y4aeMoro ¢ COJEpKaHHEM U
JIOTUYECKOW CTPYKTYpPOM KHUTH, MO3BOJSIET BHIOpATh HYXKHBIM MaTepuan IS U3YYCHHS.
['on u3gaHus KHUTH TO3BOJSIET CYJIWTh O HOBHU3HE MaTepuana. YeM wyaile KHHUTra
u3naércsi, TeM OOJBIIYI IIEHHOCTh OHa TMpeAcTaBiseT. B  kHure wmoryT OBbITh
NpUMEYaHusi, KOTOpbIE COJEpPX AT pa3IUYHble JOMOJHUTENbHbIE cBeAeHUs. OHu
MeYaTaloTCsl BHE OCHOBHOI'O TEKCTa M Pa3bSCHSIOT OT/AENIbHbIE BOMpOoChl. [IpeamerHbie u
andaBUTHBIC yKa3aTeIu 3HAYMUTEIBHO OOJErdyaroT MOBTOPEHHE H3JI0KEHHOTO B KHUIE
Martepuaia. B KoHIIe KHUTH MOKET pacrojiaraTbCsi BCIIOMOTaTeNIbHbIN MaTepuai. K Hemy
O0OBIYHO OTHOCSITCSI UHCTPYKIIMH, IPUIIOKEHHUS, CXEMbI, CUTYallUOHHBIE 3aJa4H, BOIIPOCHI
JUISL CAaMOKOHTpoJia U T.A. JlJig Jydillero mpeacTaBlIeHUs] M 3allOMUHAHMS MaTepuaia
11eJ1eco00pa3Ho BECTH 3aMMCH U KOHCTIEKTHI Pa3IMYHOTO COJEP)KaHMsI, a UMEHHO:

— TIOMETKH, 3aMEUaHusl, BbIJCIICHHE TJIABHOIO;

— TUTaH, TE3UCHI, BBITTUCKH, ITUTATHI;

— KOHCIIEKT, pabouas 3amuchk, pedepar, T0KJIa, JSKIUs U T.1.

Uurarh y4yeOHMK HEOOXOIMMO BIyMYHMBO, BHHUMATEIHHO, HE TPOIMYyCKas TEKCTa,
CTapasich MOHATH KXy (pa3y, OMHOBPEMEHHO pa30upasi MPUMEPHI, CXEMBbI, TAOIHUIIbI,
PUCYHKH, IpUBEAEHHBIE B yueOHHKe. OJHUM U3 BaXXHEHIINX CPEICTB, CIIOCOOCTBYIOMINX
3aKpEIUICHUI0 3HAHUW, SABISIETCS KpaTkKas 3aluch NPOYUTAHHOIO Marepuaga —
COCTaBJIEHUE KOHCMEKTa. KOHCIEKT — 3TO KpaTKOE€ CBA3HOE HU3JI0KEHUE COJEpPIKAHUS
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TeMbl, Yy4eOHHUKA WJIH €ro 4acTu, 0e3 moaApoOHOCTe M BTOpOCTEeNeHHbIX aeraieil. Ilo
CBOCH CTPYKType U TMOCIEI0BATEIBbHOCTH KOHCIEKT JOJKEH COOTBETCTBOBATH ILIAHY
yueOHuKa. [loaToMy BakHO cHadajla COCTaBUTH IUIAH, @ MIOTOM MUCATh KOHCIIEKT B BHJIE
OTBETa Ha BONpOCH! IiaHa. Ecom yueOHMK pa3nenéH Ha HeOOJbIIME O3arjaBieHHbIC
YacTH, TO 3aroJIOBKM MOXHO paccMaTpuBaTh KakK MYHKTHI IIaHa, a M3 TEKCTa Kaxaou
YacTH CJEAyeT 3alucaTh TE MBICIH, KOTOPbIE PACKPBIBAIOT CMBICI 3aroJioBKa.
TpeOoBaHUs K KOHCIIEKTY:

— KpPaTKOCTb, C3KAaTOCTh, 11€JIeCO00Pa3HOCTh KaXK0TO 3alMChIBAEMOT0 CJI0BA;

— COJEpP/KaTEIbHOCTh 3alMCH - 3alMCHIBAEMBIE MBICIH CIeAyeT (GOpMYyIHpPOBATH
Kpatko, HO 0e3 ymiepOa mist cmbicia. OO0bEM KOHCHEKTa, KAaK MPaBUIO, MEHBIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOXET OBbITb KaK MPOCThIM, TaK U CJOXKHBIM IO CTPYKType — 3TO
3aBUCHUT OT COJEPKaHUs KHUTH U LENH €€ NU3YUCHHUS.

MeTtonuyeckre peKOMEHJAIuH 10 KOHCTIEKTHPOBAHUIO:

— TPEXJe YeM HayaTh COCTaBIIATH KOHCIIEKT, HY)KHO O3HAKOMUTHCA C KHHIO,

NPOYUTATh €€ CHavaia 10 KOHIIA, OHSATh MPOYNUTAHHOE;

— Ha 00JIOKKE TETpaJiy 3alMChIBAIOTCS Ha3BaHUE KOHCIEKTUPYEMOW KHUTH U UMS
aBTOpA, COCTABIISIECTCS TJIaH KOHCTIEKTUPYEMOTO TECTA;

— 3allMCU JIy4Yllle JeNaTh MPH MPOYTEHWU HE OJHOIO-ABYX ab3aleB, a IeJI0ro
naparpada Wi TJ1aBbl;

— KOHCIIEKTHUPOBAaHUE BEAETCA HE C IIeNIbI0 UMETh OMpeeEHHBIA 3alucu, a s
Oosiee MOJHOIO OBJAJACHUS COAECPKAHMEM H3Y4aeMOI0 TEKCTa, MO3TOMY B 3aIUCAX
OTMEUAEeTCs M BBLAENAETCS BCE TO HOBOE, MHTEPECHOE M HYKHOE, YTO OCOOEHHO
NPUBJIEKIO BHUMAHUE;

— MOCcJie TOro, KakK CJelaHa 3amuch cojaep:kaHus mnaparpada, IJaBbl, CIeIyeT
nepeunuTaTh €€, 3aTeM CHOBa 00paThcsl K TEKCTYy M NMPOBEPUTH ceOs, MPABWIBHO JH
U3JI0’KEHO COJEpIKaHNE.

TexHrKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYs KHUTY OoJblIOro 00bEMa, 3amuch CleayeT BECTH B 0OIeil
TeTpau;

— Ha KaXJOW CTpaHUIIEC CJI€BAa OCTABJAIOT MOJIS MUPUHON 25-30 MM IS 3amucu
KOPOTKHX I0/13ar0JIOBKOB, KPaTKHX 3aME€YaHUi, BOIIPOCOB;

— KaX/1asi CTaHHIIa TETPa I HyMepyeTcs;

— J17151 TIOBBILIEHUS] YUTAEMOCTH 3alUCH OCTABIIAIOT UHTEPBAIbI MEXAY CTPOKAMU,
a03a1iamMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHON» CTPOKH;

— MpU KOHCHEKTUPOBAHMM LIMPOKO MCHOJIB3YIOT pPA3MYHBIE COKpAIICHUS U
YCIIOBHBIE 3HaKM, HO HE B yIIepO CMBICIY 3alHuCcaHHOro.PekoMeHayeTcs NpUMEHATH
o0meynoTpeOuTeNnbHbIe COKpalleHusi, Hampumep: M.0. — MoXeT ObITh, Troc. —
roCcyJapCTBEHHBIN; 1.0. — JOMKHO OBITh U T.J1.

— He cIeAyeT CoOKpallaTb HMEHa U Ha3BaHMs, KpOME OYeHb YacTo
HOBTOPSIOIINXCS;

— B KOHCIIEKTE€ HE JOJDKHO OBITh MEXaHHMYECKOro IMepenuchiBaHUs TeKcTa 0e3
NPOJYMBIBAHUS €r0 COACPKAHUS U CMBICIIOBOT'O aHAJIM3A.

CTyleHT JOJKEH YMETh IObh30BaThCsl (oHAaMH OUONIHOTEK W CIPABOYHO-
oubnuorpaduueckumMu u3gaHusMu. CTYIACHTBI Uil TOJHOLEHHOTO OCBOCHHS y4eOHOTO
Kypca JOJKHBI COCTABJISITh KOHCHEKTHI KaK MPH MPOCITYUIMBAHUU €r0 TEOPETHYECKOU
(JIEKIIMOHHOI1) YacTH, TaK U MIPH MOJArOTOBKE K IPAKTUYECKUM (CEMUHAPCKUM) 3aHATHUSM.
XKemnarenpHo, YTOOBI KOHCHIEKTHI JIGKIMH M CEMHUHAPOB 3aNHUCHIBAINCH B JIOTHYECKOM
MOCJIEZIOBATENIbHOCTH HM3yYEHHUs Kypca M COJepKaluch B OJHOW TeTpaau. Benenue
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KOHCIIEKTa SBJISIETCSI HEOOXOOUMBIM BHUIOM YyueOHOH JnestenbHOCTH. Ilockoibky
KOHCIIEKT:

— B IIOJHOM 00bEME OLICHUBAETCS KaK Pa3HOBUIHOCTh MMCbMEHHOI'O OTBETA Ha
M3y4aeMbI€ BOIIPOCHI;

— CIyXHT 0a30{ Ul yCTHOIO OTBETa HA CEMHHApE IO OJHOMY M3 BOIPOCOB
paccMaTpHUBaeMoro IJIaHa;

— CBEJICHUS U3 KOHCIIEKTa MOT'YT BBICTYIIaTh B KAYECTBE UCTOYHUKA JOTIOJIHEHU
K OTBETAM JIPYTHX CTYACHTOB.

Opranusanus TEKyIero KOHTPOJs 3HAHUN, YMEHMH U HaBBIKOB OOy4YaroLIUXCs
OCYULIECTBIISIETCS ITyTEM TECTUPOBAHUS.

DopMoif UTOrOBOTO KOHTPOJIS sIBJsieTCs MU PpepeHnpOBaHHbBIN 3aUeT.
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PELEH3US]

Ha pabouyio NporpaMmy JAHCUHILIMHEI
bBJ1.06 «Dusuka»
s enennansbiocti 40.02.04 «lOpucnpynenums»

Pabouas nporpamma yuebnoii ancunmiunst 5J1.06 GHU3HUKA paspaborana na
ocHoBanun  deaepasbHOro rocyaapcTBeHHOro 00pa3oBaTeNbHOr0  CraHaapra
MPEABABIACMBIX K CTPYKTYpE, COJAEpKaHHs W Pe3ybTATOM OCBOCHMS Y4eOHOM
JANCHMIUTHHBL, M B COOTBETCTBHH ¢ PexoMeHaauMsIMH 10 OpraHu3aluMy noJyveHus
cpearero oduero odpa3oBaHns B npejesnax 0CBOeHUs 00pa3oBaTeIbHBIX MPOrpaMm
cpeanero npodeccHonanbioro odpazosanus (nanee — ®IoOC CI10) 40.02.04
«lOpucnpyneduus», yrepikaennas [lpukasom MuHucTepeTBa NPOCBEILEHHS
Poceun ot 17.0.2022 r. Ne742.

Jlanuas nporpamma  sBASETCA  4acTblO  OCHOBHOH  NMpo(ecCHOHaNbHOM
oGpasosarenbhoii nporpammbl B coorsetctsun ¢ PI'OC cpeanero (noaHoro)
obuero  obpazosanus  u ®IOC  no  cneunanshoctw  CI1O 40.02.04
«Opucnpynenims».

Conepkanue yueOHOI AUCLHNAMHBE HANPABAEHHO HA (POPMHPOBAHHE 3HAHHI,
YMEHHIT i HABLIKOB CTYJEHTOB B OO/ACTH H3YYEHHA W MPHMEHEHMA (PH3HYECKHX
3aKOHOB, oOBLsicHenue (u3uyeckux spjeHuil. Paboyas nporpamma npejanonaraet
pacnpejeienne TeM M M3yueHWe Mmarepuana o pasaenaM: MEXaHHKa,
MOJICKY/IsipHas (pU3MKa M TEePMOAHHAMMKA, JJEKTPOMArHMTHOE Mone , OMNTHKA,
KBAHTOBAS M sAepHas (M3MKA, HIeMEHTbl acTpoHomuu. TemaTHyecKuid miaH H
cofepikanne  y4eOHOI  JAMCUMIIMHBL  PACKPbIBAeT  MOCIEA0BATEALHOCTD
[POXOMkK/AEHHS TEM , COOTBETCTBYET y4eOHOMY MiaHy M pacrpeie/ieHHIo 9acos. B
nporpamMme onpejeedbl popma NposeieH s, UeiH, 3a1auH y4eOHOH AMCLMIUIHHBI,
npejcTaBieHbl MaTepuanbl Ui TeKywed ¢ MPOMeXyTOYHOH arTectaunu. B
POrpaMMe peaiH3oBaHbl AMAAKTHYECKHE MPHHUHNLI 00y4eHHs: UEeNOCTHOCTb,
CTPYKTYPHOCTH;  OTPAKEHA B3AMMOCBA3b  MEXKY OTACIBHBIMH - 3JICMEHTAMH
CTPYKTYPBI, YUTEHbI MEKTIPEAMCTHBIE CBII3H.

[lacniopt nporpamsbl  00OCHOBAHHO M [OAHO OTPakaeT COACpIKaHHE
JAMCLIMIUIMHBL, €e poib M MECTO B [OArOTOBKE CMEUHATHCTA CPEAHEro 3BeHa,

packpbiBaeT LeaH M 3azaqu yueGHoil aucumnauubl. Onpenenexsl TpeGoBaHus K
YMEHHAM H 3HAHHAM CTYACHTOB.

[Tepeuetn peKOMEHAYEeMOH OCHOBHOI M JIOTIOHHTE/ILHOH JINTEpaTypbl
BIJIIOYAET OOLIEAOCTYHBIE HCTOMHHKH, H3AAHHbIE B IOCJICAHEE BPEMA (He nosaHee
5 ner). [Nepeuncnentbie MHTEPHET - pECypebl aKTYDIbHbL 1 JOCTOBEPHBI.

PaGouas nporpamma  JAHCUHIUIMHBI BJ1.06 ®usnuka Moxker ObITH
PeKOMEHJI0BaHa Julsl HCIIONB30BAHHA B \Ovcwo&n orecce MpH MOArOTOBKE M0
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PEILEH3HSI

ta pabouyio 1HporpaMmy JIMCUHIIHHbI
bJ1.06 «Dusuka»
Ans cneunansHocth 40.02.04 «lOpucnpyaenumsy

PaGouas nporpamma yueGnoii ancumunmmns bJ1.06 GUUKA pazpaborana
Ha ochose MenepanbHOro rocylapcTBeHHOro 06pa3oBaTeNbHOro cTaHaapTa
MPEALABAACMBIX K CTPYKTYPE, COACPKAHMIO U Pe3yabTaTaM OCBOEHHA y4eGHO#
AUCLHILTHHDBL, 1 B COOTBETCTBHH ¢ PeKOMEHALMAMH 110 OPraHU3aLUK MOTyYEHHS
cpeatero olwero ofpa3oanus B npeaenax OCBOGHHS O0OpPA30BATENBHbIX
fporpamm  cpeanero npodeccHonanbHoro obpazoBanus Ha 0a3e OCHOBHOIO
obuiero oBpasoBaius ¢ yuerom TpeGoBaHmii (enepanbubIX rocyaapcTBeHHbIX
00pa3oBATENLHBLIX CTAHAAPTOB N0 CHELHATLHOCTH cpe/Hero npog)ecCHoHaNBLHOrO
obpasosauus  (nanee - GroC Crio) 40.02.04 «HOpucenpyaeHumns»,
yrsepkaenuoro Ilpukazom Munucrepersa npocsenienns Poceun ot 17.08.2022
r.N 742,

[MTacnopr nporpammsl 060oCHOBAaHHO M MOMHO OTpaXkaeT cojepKaHue
AUCLIMTUIMHDBL, €€ pollb M MECTO B MOJrOTOBKE CIELMATHCTA CpeaHero 3BeHa,
PACKPLIBACT LeAH M 3a/a4un yueOHoil aucunniunubl. Onpenenexsbl TpeboOBaHHS K
YMCHHAM H 3HAHUSIM 00Y4aloLnXCs,

Jlannan nporpamma spasercs 4acThl0 OCHOBHOI npodeccHoHanbHOM
obpasoBarenbHOi nporpamMmbl B cooTBerctsun ¢ MIOC cpeaHero (rnoaHoro)
obwero obpaszosanuss #  ®IOC no crneumansHoctd CIIO  40.02.04
«lOpucnpynennms».

Coneprkanne y4eGHON JMCUMIUIMHBI HAanpaBieHO Ha (opmupoBaHue
3HAHHH, YMCHHI W HABBIKOB CTYACHTOB B 0GJACTH H3yYeHHs H NPUMEHEHHS
(hu3ntecknX 3aK0HOB, 0ObsCHeHHE (PU3MUECKUX ABACHHIT, TeMaTHYeCKHil MIaH 1
CoAeprKanMe  y4eOHOM  AMCUMMUIMHBI  PacKpbIBaeT  MOC/IEN0BATENBHOCTS
[TPOXOKICHHA TEM, COOTBETCTBYET y4eOHOMY MIaHy M pacnpeaeneHHio yacos. B
nporpaMme  ompejeneHsl  (popma NpoBeAeHHs, LeAM, 3amayd  y4eOHOI
AMCUMNUIMHBL, NPEACTABACHB MaTepHaibl ANA TeKyIWeH W NPOMEKYTOYHOI
arrecraunn. Paboyas nporpamma npeanonaraer pacnpeaenenue Tem u H3y4eHHe
MATCPHAIA 110 pasie/am: MeXaHHKa, MOJEKYIspHas (H3MKA M TepPMOAHHAMMKA,
JNCKTPOMArHUTHOE 110J1€, ONTHKA, KBAHTOBAsS M sACpHas (M3HKA, 1eMEHTbI
aCTPOHOMMH. B nporpamme peanusosaibl AMAAKTHYECKHE IPHHLIMITbI o0yveHus :
UEIOCTHOCTD, CTPYKTYPHOCTH, OTPAKEHA B3AMMOCBS3b MEXMY OT/AeNbHbIMH
IEMEHTAMH CTPYKTYPbI, YUYTEHbl MEKNPEAMETHBIE CBSI3H.

Ilepeuenb pekomenayeMoil OCHOBHON W JONOJHHTENBLHOI JIMTEpaTypbl
BKIHOYAET ODIIEAOCTYIIHBIE HCTOMHMKH, W3AaHHLIE B MOC/HeqHee BpeMsi (He
nosauee 5 siet). Pabouas nporpamma smcuuninnst BJ1 06 dusuka Moxer ObiTh
PEKOMEH/I0BaHA AJI MCNO/BL30BAHMS B y4eOHOM MpOLECce NpH MOArOTOBKE Mo
cneunansioctH 40.02.04 «lOpucnpy aenumsy.

Peuensent, npenosasarens CI10 ¢unnana
GIBOY BO «Kybanckuii rocyaapersenbiii
yHusepenTer» B 1. Tuxopeuxe / E. IO. lNoakonzuna



