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1. TACIIOPT PABOYEH ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
PU3UKA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI
[Tporpamma yuebHoro npenmera «du3uka» npeaHasHadYCHa ISl U3yUeHUsl B MPOGECCHOHATb-
HBIX 00pa30BaTENLHBIX OPraHU3AIMSIX, PEATH3YIONINX 00pa30BaTEeIIbHYIO MPOTPAMMYy CPETHETO OOIIIe-
ro o0pa3oBaHMs B IpeJieiax OCBOCHUSI OCHOBHOM MpodeccHoHaIbHOM 00pa30BaTeIbHON MPOrpaMMBbl
(OITOIT) CIIO Ha 6a3ze ocCHOBHOTO 00I1Iero 00pa3oBaHMs MPH MOATOTOBKE KBaTU(UIIMPOBAHHBIX pa-
004MX, CTY)KaIIMX U CIEIHATUCTOB CPEHErO 3BEHA.

1.2. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOIi NpodeccuoHaILHOI 00pa3oBa-
TeJbHOM NPOrPpaMMbl:

YueOnslit npenmer «Pu3nka» ABIsETCS yI4eOHBIM MPEAMETOM 00s3aTeIbHON MPEAMETHON 00-
nactu «EcrectBeHHO-Hay4uHbIe nTpeameTh»y OI'OC cpeanero obiiero oopa3oBaHusl.

Y4eOHBIH TpeIMeT ABISICTCS 0053aTeIbHBIM YISOHBIM IMPEAMETOM: OOLTUM JJIsI BKITFOUCHHS BO
BCE yueOHbIE TIaHBI.

B npodeccronanbHbpIx 00pa30BaTENbHBIX OpraHU3aluAX yu4eOHbIH mpeamer «Dusnukay u3yda-
eTcs B obmeodpazoBarenbHoM nukie yueobnoro riana OITOIT CIIO na 6aze ocHoBHOTO 00111€TO 00pa-
30BaHMs C mojiydeHueMm cpeanero oomero oopazoanus (I[IIIKPC, TIIICC3) u onpeneneH kak olrie-
oOpa3zoBarenpHasi yueOHas TUCIUIINHA.

B yueOnbix mnanax IIIKPC, IIIICC3 yuebnsiit npeamer «Pu3nka» BXOJUT B COCTaB OOIIUX
0011e00pa3oBaTeIbHbIX YU€OHBIX NUCHUIUIMH, (JOPMUPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX 00Jia-
creit ®I'OC cpennero obmero obpazoBanus it npodeccuii wim cnenuanbHocteir CIIO coorBet-
CTBYOIIEro npoduis npodecCHoHaIbLHOr0 00pa30BaHusl.

Y4eOHBIH npeaAMeT N3yvaeTcs Ha yrTyOJICHHOM YPOBHE.

Pabouas mporpamma y4yeOHOTO MpeaMeTa MOKET HCIIOJIb30BAaThCS APYTUMHU MPOPECCHOHATb-
HBIMH 00pa30BaTEILHBIME OPTaHU3AIUSIMU, PEAUTU3YIONIMMI 00pa30BaTEIIBHYIO MPOTPAMMYy CPETHETO
obmero obpazoanusa B npeaenax ocBoeHuss OIIOIT CITO nHa 6a3e ocHOBHOro 001Iero oOpa3oBaHUs
(TITTIKPC, TIICC3).

1.3. Leau u 3axa4n y4eOGHOr0 npeaMera, MJIAHUPyeMble Pe3ybTAThI 0CBOCHHUS Y4eOHO-
ro npeaMera

Llenu n3y4yeHus yueOHOro npeaMmera:

- (opMHpOBaHHME UHTEpECA U CTPEMIIEHUS 00Y4aIOIIUXCS K HAyYHOMY U3YUYEHHIO IPUPOJIbI, pa3-
BUTHUE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE MPEACTABIECHUI 0 HAyYHOM METOJi€ TO3HaHUs U (OPMUPOBAHKE HCCIIEA0BATEIBCKO-
IO OTHOLIEHHUSI K OKPYKAIOIUM SIBICHUSIM;

- (opMHpOBaHHME HAYyYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHUs: OCHOB CTPOEHUSI MaTepun
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

- (opMupoBaHHE YMEHHH OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUW W Hayd-
HBIX J0Ka3aTENbCTB;

- (dopMupoBaHHE TMPEACTaBICHUN O ponu (QU3NKU A Pa3BUTHS JAPYIrUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;

- pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX cdepax Oynyuiel npopeccHoHanbHON 1eATeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOATOTOBKA K AaJbHEHIIIEeMy 00y4YE€HHUIO B 3TOM HAIPaBICHHH.

JlocTHKeHME ITHX LieJed 00eceunBaeTCsl peLIeHUEM CIEYIOIUX 3a/1a4 B IpoIiecce U3ydeHus

Kypca (pU3UKU Ha yPOBHE CPEJHEro 00Iero oopa3oBaHMs:



nproOpeTeHne CUCTEMbI 3HaHUH 00 001X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, 3JIEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY U dJe-
MEHTHI aCTPOPHU3UKH;

(dopMHpOBaHHE YMEHUH IPUMEHSATh TEOPETUUYECKHE 3HAHUS JUIsl 00BbsCHEHNS (U3NYECKUX SIB-
JICHUU B IIPUPOJIE U JUI IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HH;
OCBOCHME CIIOCOOOB PELICHUSI Pa3InYHbIX 3334 C BHO 3aJJaHHON (PU3MYECKON MOJIeIbIO, 3a-
1a4, IOApa3yMeBaOLIIX CAaMOCTOSTEIbHOE CO3/JaHue (PU3UUECKOI MOJENH, aleKBaTHOH yciIo-
BUSIM 33/1a4M, B TOM YHCIIE 3aJjad MHKEHEPHOIO XapaKTepa;

NOHUMaHHuEe (PU3NIECKUX OCHOB M NMPUHILIUIIOB JEHCTBUS TEXHUUECKUX YCTPOICTB U TEXHOIO-
IMUYECKUX IPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLLYIO CPELY;

OBJIa/ICHUE METOJJaMH CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U IPOBEACHUS (PU3HMUECKUX IKCIIE-
PUMEHTOB, aHAJIM3a U HHTEpIpETalMi HHPOPMALIUH, OIPEAETICHHs] JOCTOBEPHOCTH MOJTyUYEH-
HOTO Pe3yJbTaTa;

CO3J1aHHU€ YCIOBUH AJIS pa3BUTUS YMEHUH IPOEKTHO-MCCIIEI0BATENbCKOM, TBOPUECKOH J1es-
TEJIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NpodhecCHOHAIBHON JesITeIbHOCTH, CBI3aHHON C (PU3UKOH.

OcBoenune O6yanOHlHMI/IC${ y‘Ie6HOI‘O npeamMeTa «Pus3nkay» odbecreynBaeT JOCTHXKCHUC O6y—

YaloIMMHUCA CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX PE3YJIbTATOB.

Jluunocmmuowie pées3yibomamibsl.

JIn4yHOCTHBIC pe3yIbTaTbl OCBOCHUA OCHOBHOI o6pa3013aTeJle0171 IMporpaMmbl O6y‘laIOH_II/IMI/IC${

OTpa)KaroT TOTOBHOCTh M CHOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYT-
PEHHEH MO3UIMeH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX YOEXK-

JICHUH,

COOTBETCTBYIOILIUX TPAJULIUOHHBIM LEHHOCTSM POCCUHMCKOIO OOIIECTBA, PacIIMpPEHHE KHU3-

HEHHOTO OIbITa W OMbITA JAEATEIBHOCTH B IMPOIECCE peaau3alldd OCHOBHBIX HaIpaBJICHUM BOCIHTA-
TENbHOU EITEILHOCTH.

Kon JIP | DopMyIHPOBKA

1. I'pazknaHcKoe BOCIMTAHME

JP1.1 c(OPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIMH 00YUaIOIIEerocsi Kak akTUBHOTO U OT-
BETCTBEHHOI'0 WIEHA POCCUICKOro o0uiecTna

JIP 1.3 MPUHATHE TPATULMOHHBIX HAIIMOHAJIBHBIX, OOIIEYEIOBEYECKIX TYMAHUCTHUECKUX U
JEMOKPATHYECKUX [IEHHOCTEN

JIP 1.5 TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HHTEPECAX IPAXKTAHCKOT0 001I1e-
CTBa, y4aCTBOBAaThb B CAMOYIIPaBJIEHUH B 0011€00pa30BaTENbHON OpraHu3aluy U
JETCKO-FOHOIIECKUX OpraHU3alMsX

JIP 1.6 YMEHUE B3aUMOJIEUCTBOBATh C COLMAIILHBIMU HHCTUTYTAMH B COOTBETCTBUH C UX
(GYHKIIMSIMU ¥ Ha3HAUYEHUEM

JIP 1.7 TOTOBHOCTb K T'YMaHUTaPHOU U BOJIOHTEPCKOU IEATEIbHOCTH

2. HanHOTH‘{eCKoe BOCIIMTAHHC

JP2.1 c(OPMHUPOBAHHOCTh POCCUNUCKOM IpaxIaHCKON MIEHTUYHOCTH, IAaTPUOTU3MA, YBa-
JKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iiepe] PoanHoM, ropaocTu 3a
CBOH KpaH, CBOIO Poauny, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSAIIEE MHOTOHA-
[IHOHAJIBHOT0 Hapoja Poccun

JIP 2.2. LIEHHOCTHOE OTHOLICHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U MIPU-

POOAHOMY HACICAWIO, TAMATHUKAM, TpaAUuIUAM HApPOdOB POCCI/II/I, JOCTHIXCHHUAM
Poccuu B HAYKE€, HCKYCCTBC, CIIOPTC, TCXHOJIOTUAX U TPYIC

3. JlyxoBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

JIP 3.2

C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O MOBCACHU

JIP 3.3

CIIOCOOHOCTH OLICHUBATH CUTYyAllUIO U IPUHHUMATL OCO3HAHHLIC PCIICHUS, OPUCHTHU-
PysACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU




JIP 3.4 \ OCO3HAHUE JIMYHOTO BKJIaJIa B MIOCTPOCHHUE YCTOMYUBOTO OYAYyIIEro

4, JcTeTHYECKOE BOCIIUTAHUE:

JIP4.1 ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYE-
CKOTO TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHUH: BKITIOYAs 3CTETUKY
HAy4YHOTO TBOPUYECTBA, MpUCYLIEro GU3NIECKOil HayKe;

6. TpyaoBoe BocnuTaHHE:

JIP 6.3 UHTEpEC K pa3inyHbIM chepam mpodecCHOHATBHON AEATEIBHOCTH, YMEHHUE COBEP-
IaTh OCO3HAHHBIN BRIOOP OyAyIIeH mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE
YKIU3HCHHBIC TUTaHBI

JIP 6.4 TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUU
BCEl JKM3HU: B 00J1aCTH (U3MKHU HA MPOTSHKCHUHU BCEH JKU3HH

7. IKOJOrHYeCKOe BOCIIUTAHNE:

JP7.1 c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYIbTYPHl, TOHUMAaHUE BIUSHUS COLIMATBHO-
9KOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMAIILHOM CPENIbI, OCO-
3HaHME IT100aIBbHOI0 XapaKkTepa SKOJOTHUECKUX MTPolIeM

JIP 7.2 IJTAaHUPOBAHUE U OCYIIIECTBIICHHUE ICHCTBUI B OKpPY>KAIOIIEH cpe/ie Ha OCHOBE 3Ha-
HU3 LIeJIeH YCTOMYMBOTO Pa3BUTHS YEJI0OBEYECTBA
JIP7.5 pacUIMpEeHHE OIbITa AEATEIbHOCTU HKOJIOTHYECKON HAIPABICHHOCTH  HA OCHOBE

MMEIOIIUXCS 3HAHMM 110 (pr3uKe;

8. IleHHOCTH HAYYHOTI'0 O3HAHMS

JIP 8.1 c(OPMHPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHMIO CBOETO MECTA B ITOJUKYIBTYPHOM MHUPE

JIP 8.3 OCO3HAaHHUEC LICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD OCYIIECTBJIATD ITPOCKT-
HYIO U UCCJICAO0BATCIILCKYIO ACATCIIBHOCTD MHANBHUAYAJILHO U B I'PYIIIIC

Memanpeomemmnoie pe3yibmantvl
MeranpeameTHbie pe3yiabTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATbHBIMU YUCOHBIMH JICHCTBH -
MU — [I03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU, PETYISITUBHBIMHU.

YHuBepcaibHbIe IO3HABATEJIbHbIC 1eHCTBUSA

a) | bazoevle nozuueckue Oelicmeus:

- CaMOCTOSITEIbHO (POPMYIMPOBATH U AKTYaJU3UPOBATh MIPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHE

- onpeacidaTh NCJIU ACATCIIBHOCTH, 3a/1aBATh MMApAMETPhI U KPUTCPUU UX JOCTUKCHUSA

- BBIIBJIATH 3aKOHOMCPHOCTH U IPOTUBOPCYHSA B paCCMATPUBACMBIX SABJICHUAX

- BHOCHUTBb KOPPEKTHUBELI B ACATCIIbBHOCTDb, OLICHUBATH COOTBECTCTBUC PE3YJILTATOB LIC-
JIIM, OICHHUBATb PUCKH HOCHCI{CTBI/Iﬁ JACATCIIBHOCTH

- PpasBUBATb KPCATUBHOC MBITIIJICHUEC ITPU PCHICHUN )KU3HCHHBIX npo6neM

0) | 6azoevle ucciedosamenvbCcKue 0CUCMEUs:

- BJAJETh HaBbIKaMHU y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHOM 1€ATEIbHOCTH, HABBI-
KaMU paspenieHust npoodsiemMm

- CHOCOOHOCTBH M TOTOBHOCTb K CAMOCTOSATEIbHOMY ITOMCKY METO/IOB PEILIEHUS IpaK-
TUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B IO3HAHMS

- OBJIaACHHUC BUAaMU ACATCIIBHOCTH I10 MTOJTYUYCHUIO HOBOT'O 3HAHM, €0 MHTCPIIPETA-
ouu, Hp606pa30BaHI/IIO 1 NIPUMCHCHUIO B PA3JIMYHBIX yqe6HLIX CUTyallusiax, B TOM
YUCJIC TP CO3JJaHUN y‘Ie6HI)IX N CONMAJIBHBIX ITPOCKTOB

- (I)OpMI/IpOBaHI/IC HAay4YHOI'O TUIla MBIIIJICHUS, BJIAICHUC HaquOﬁ TepMHHOHOFHCﬁ,
KIIIOUYCBBIMH IMOHATHAMU U MECTOAaMU

- CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTeNbHOM 1€ATENbHOCTH
U )KM3HEHHBIX CUTYyalMsIX




BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3a/1avy, BBIIBUTaTh
TUIIOTE3Y €€ PEIICHUs, HAaXOJUTh apryMEHTHI JIJIs J0Ka3aTeIbCTBA CBOUX YTBEPKIEe-
HUH, 331aBaTh MapaMeTpbl U KPUTEPUHU PEIICHUS

AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUA 3a/Ja4U PC3yJIbTaTbl, KDUTUYCCKH OLC-
HHUBATh UX NJOCTOBCPHOCTH, IPOTHO3HUPOBATH HU3MCHCHNEC B HOBBIX YCJIIOBUAX

JaBaThb OLICHKY HOBBIM CUTYyallUsAM, OICHHUBATb HpI/IO6peT€HHbII71 OIIBIT

YMETDH IIEPCHOCUTH 3HAHMS B IIO3HABATCIIbHYIO U ITPAKTUYCCKYIO obnactu KHU3HCOCA-
TCIBHOCTHU

YMETb MHTEIPHUPOBATE 3HAHUSA U3 PAa3HBIX NPEAMETHBIX obnacrei

BBIJIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC IMOAXO0Abl U PCHICHUSA

CTaBHUTb HpO6JICMBI 1 3ala4u, JOIMYCKArOIHNEC AJIbTCPHATUBHBIC PCIICHUA

paboma c ungopmayueii:

BJIAJICTh HAaBBIKAMU NOJY4YEeHUs HHPOPMALIMU U3 UCTOYHUKOB PA3HBIX THIIOB, CAMO-
CTOSITEIBHO OCYLIECTBIISATH IOUCK, AaHAIN3, CHCTEMATU3aIMI0 U HHTEPIPETAIHIO HH-
(dbopmanmy pa3ITUYHBIX BUJIOB U ()OPM MpEICTaBICHUS

CO3/1aBaTh TEKCThI B PA3JIMYHBIX (JOpMaTaxX ¢ y4eTOM Ha3HAYeHUs MHPOPMaLUK U
LIEJIEBOM ayTUTOPUH, BBIOMPAast ONTUMAIIbHYIO (POpPMY IIPEICTABICHUS U BU3yalu3a-
05051

OLCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaLII/II/I, €€ COOTBETCTBHUC ITPaBO-
BbIM U MOPaJIbHO-OTUYCCKUM HOPMaM

UCII0JIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 3a/1a4 ¢ COOJII0-
JIeHrEeM TpeOOBaHMI H)PrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTHEHBI, pecypcocoe-
PEKEHMs], TPABOBBIX M ITUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH

HBEPCAJIbHBIC KOMMYHUKATUBHBIC JeCcTBUA:

obuienue:

OCYHICCTBJIATH KOMMYHHKAIIMHU BO BCCX c@epax KHU3HU

pacro3HaBaTh HeBepOAIbHBIE CPEACTBA OOIIECHUS, TOHUMATh 3HAUEHHE COLMATBHBIX
3HAKOB, PACIIO3HABATH MPEIIOCHUIKA KOH(QINKTHBIX CUTYal[id U CMSATYaTh KOH-
(IAMKTHI

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB

0)

COBMECHMHAA 0eSAMEIbHOCHb.!

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;
BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JICHCTBUI C yUe€TOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaKJIOTO 4I€HA KOJUIEKTHBA

MIPUHUMATH LIEJIM COBMECTHOM I€ATEIbHOCTH, OPTraHU30BbIBATh U KOOPJAUHUPOBATH
JIEHCTBUS 110 €€ JOCTHIKEHUIO: COCTABIISATH IUIaH JEHCTBUMN, paclpeiesiTh POIU C
y4€TOM MHEHUH YYaCTHHKOB O0CYX/IaTh Pe3ylbTaThl COBMECTHON pabOThI

OIICHMBATh KAUYECTBO CBOETO BKJIaJa U KXKIOT0 yYaCTHUKA KOMaH/bl B OOIIMIA pe-
3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUIM

npeajiaratb HOBbIC IPOCKTHI, OICHUBATD UACHU C ITO3ULIUHA HOBU3HLI, OPUTMHAJIBHO-
CTH, HpaKTH‘IGCKOﬁ 3HAYNUMOCTHU

OCYHICCTBJIATH MO3UTUBHOC CTPATCTHUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTYyalluAX,
IPOABJIATE TBOPYCCTBO U Boo6pa>1<eHHe, OBITH HMHUITUAaTUBHBIM

Yu

HBEPCAJIBHBIC PErYJISATHUBHLIC JeHCTBHUA:

Camoopanulauui:

CaMOCTOSITENIFHO OCYILECTBIIATH MO3HABATENBHYIO JE€SITEIbHOCTb, BBIABIATH MPOOIIE-
MBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNIbHON J1eATeNb-
HOCTH U )KM3HEHHBIX CUTYaLMSIX

CAMOCTOATCIIBHO COCTABJIATH IIJIAH PCIICHUSA Hp06J'ICMLI C Y4CTOM UMCHOINXCS Pe-




CypCOB, COOCTBEHHBIX BO3MOYKHOCTEH ¥ MPEITOYTCHUN

- JaBaTh OLEHKY HOBBIM CUTYyallUsIM

- pacimupsTh paMKH y4eOHOro IpeJIMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUH

- JIenath OCO3HAHHBIA BHIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 pe-
LICHMUE;

- OLEHHUBATh NPUOOPETEHHBIN OMBIT

- crocoOcTBOBaTh (POPMUPOBAHUIO U IIPOSBICHUIO IIUPOKOH 3pYAULIMU B pa3HbIX 00-
JACTSIX 3HAHUH, IIOCTOSIHHO NOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH ypo-
BEHb

0) | camoKoHmpoIb:

- JaBaThb OLUCHKY HOBBIM CUTYyallUIM, BHOCUTH KOPPCKTHUBLI B ACATCIILHOCTb, OLICHHU-
BaTbh COOTBCTCTBUE PE3YIHBTATOB LCIISIM

- BJIaACTb HaBbIKaMH MMO3HaBaTeIbHOM pe(i)JICKCI/II/I KaK OCO3HaHUs COBECPIIACMBbIX ;[eﬁ-
CTBHI M MBICIIMTEIILHBIX IIPOLECCOB, UX PE3YIILTATOB U OCHOBaHMUI

- UCHOJI30BaTh MPUEMbI peICKCHH JIJIS OLIEHKH CUTYaIli1, BEIOOpA BEPHOTO pele-
HUS;
- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIECHHUS 110 UX CHIDKEHUIO

8) | IMOUUOHATLHBLIL UHMELIeKM:

- CaMOCO3HAaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIBHOE COCTO-
SIHUE, BUJICTh HAIPABJICHUS PAa3BUTHSI COOCTBEHHOW SMOIIMOHAIBHOHN cepbl, ObITh
YBEPEHHBIM B ce0e

- CaMOpCeryiimpoBaHus, BKIIFOYAOMIETO CAMOKOHTPOJIb, YMCHUC ITPUHUMATL OTBCT-
CTBCHHOCTD 3a CBO€ IIOBCJICHUC, CIIOCOOHOCTH aaarnTUupoOBaTHCA K SMOUIMOHAIIBHBIM
HU3MCHCHUAM U IIPOABIIATH FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY

- BHYTPEHHEW MOTHBALINH, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKEHUIO LIEJIU U yCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JACHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHO-
cTen

- OMIIaTHH, BKJIIO‘IaIOHIGf/'I CIIOCOOHOCTH IIOHUMATh SMOIMOHAJIBHOC COCTOAHUC APY-

T'uX, YYUTBIBATH €T0 IIPU OCYHICCTBICHNN KOMMYHUKAIIUU, CIIOCOOHOCTB K CO1yB-
CTBHIO U CONICPCIKMBAHUIO

- COLMAJIbHBIX HABBIKOB, BKJIFOYAIOLINX CIIOCOOHOCTh BBHICTPaMBATh OTHOLIEHUS C JIpY-
UMM JIFOJIbMU, 3a00TUTHCSI, TPOSIBIIATH HHTEPEC U pa3pemath KOHQINKTHI

2) | npunamue ceda u opyzux aiooeii:

- [PUHUMATb C€6$I, IOHHMMas1 CBOM HEAOCTATKHN U JOCTOMHCTBA

- HPUHUMATb MOTUBLBI U APT'YMCHTEI APYTUX Iroaen IIpU aHaJIN3€ PE3yJIbTATOB A€~
TCJIIBbHOCTH

- TpU3HaBaTh CBOE MPABO M MPABO APYI'HX JIIOJIEH Ha ONIMOKU

Ilpeomemnmnvie pesyniomamet.
[IpenMeTHbIE pe3yabTaThl OCBOEHUS OCHOBHOW 00Opa3oBaTeNbHON NpOrpaMMbl OOECEUMBaIOT

BO3MOKHOCTh JalIbHEHIIIEro YCHICIIIHOT' O HpO(l)eCCI/IOHaJ'H:HOl"O 06y‘IeHI/I}I u HpO(l)eCCHOHaHLHOﬁ ACA-
TCIJIIBHOCTH.

Kon TP DopmMyJIHpPOBKa

IP 1 MMOHUMATh POJIb GU3NKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKON, IKOJIOTUYECKOM, CO-
[UAJILHON U 3THYECKOM cepax NesTeTbHOCTH YeIoBeKa, pOjib U MeCTO (PU3MKH B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, 3HAYCHHE ONMCATEIbHON, CHCTEMATH3UPY-
Iol1el, OObSICHUTENILHON U TPOTrHOCTHYECKON (DYHKIMN (PU3NUECKOM TeOprH — Me-
XaHUKH, MOJIEKYJISIPHON (U3UKHU U TEPMOJUHAMUKH, POJib (U3UUYECKOI Teopuu B
(dbopMHpOBaHUH NPEACTaBICHUHN O GU3NUECKOM KAPTHUHE MHPA;

1P 2 pa3ianyaTth yCIOBHS MPUMEHUMOCTH MoJienel (pU3nuecKux Tell U MPOoIeccoB (sBiie-
HUI): HHepIMaJIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPJIOE TEJI0, MaTepHalibHas




TOYKa, PAaBHOYCKOPEHHOE JIB)KEHUE, CBOOOTHOE MaJieHne, aDCOIOTHO yrpyras Je-
(dhopMmartiusi, abCONIOTHO yIPYyroe U abCONIOTHO HEYIIPYToe CTOIKHOBEHUSI, MOJIEITH
rasa, >KUJKOCTH U TBEPJIOTO (KPUCTAILTUYECKOr0) Tela, UiealbHbIN Ia3, TOUeYHBIN
3apsl, OTHOPOIHOE JIEKTPUUECKOE T10JIE;

ITP 3

pasnuyath ycaoBHs (FPaHULbI, 00JACTH) IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, T0-
HUMAaTh BCEOOIINH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH UC-
10JIb30BAHUSI YACTHBIX 3aKOHOB;

I1P 4

AHAJIM3UPOBATHL U 00BACHATH MEXAHUUECKHE IMPONLCCChI U ABJICHUSA, UCITIOJIB3YA OC-
HOBHBIE I10JIO’KEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOI'O 1BH-
KEHHUs1, POPMYIIbI KHHEMAaTHKH PaBHOYCKOPEHHOTO JIBM)KEHUS, Tpeodpa3oBanus I'a-
JUIIes 1Sl CKOPOCTH U TepeMeNIeHts, 3aKOHbl HbI0TOHA, IPUHIUIT OTHOCUTENIBHO-
CTHu Fam/mesl, 3aKOH BCCMHUPHOI'O TATOTCHHSA, 3aKOHbBI COXPaHCHUA UMITYJIbCA U MC-
XaHWYECKOH 3HEPruH, CBA3b PAOOTHI CHIIbI C K3MEHEHNEM MEXaHUUYEeCKON 3HEpruH,
YCIJIOBHSI paBHOBECHS TBEPOTO T€JA), PU TOM HCIOIB30BaTh MaTEMaTHYECKOE
BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB!
npeoOpa3oBanuii [anummes, BTOPOro u TpeThero 3akoHoB HpI0TOHA, 3aKOHOB COXpa-
HEHMsI UMITYJIbCA U MEXaHMYECKON SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHMSI,

I1P 5

aHAJIN3UPOBATh U OOBACHATH TEIUIOBBIE ITPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE
nosoxkeHust MKT 1 3akoHBI MOJIEKYJISIpHON (PU3UKU U TEPMOAMHAMUKY (CBSA3b J1aB-
JICHUs UJICaJIbHOTO T'a3a CO CPEAHEN KNHETUYECKON YHEPIUEN TEINIOBOTO ABUKEHUS
U KOHIICHTPALMEN ero MOJIEKYJI, CBS3b TEMIIEPATYPhl BELIECTBA CO CPEJHEN KUHETH-
YECKOM YHEPrUeH TEIJIOBOrO IBUXKEHMS €TI0 YACTHIL, CBSI3b IABICHUS U1€ATIbHOTO
rasa ¢ KOHLIEHTpalUel MOJIEKYJI U €ro TEMIIEpaTypoi, ypaBHeHue MeHieneeBa—
Kitaneiipona, nepBslid 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUsI SHEPTUH B TEILIO-
BBIX IIpolleccax), IPU ITOM HUCII0JIb30BaTh MaTEMAaTUUECKOE BhIPAXKEHUE 3aKOHOB,
YKa3bIBaTh yCIOBUs IPUMEHUMOCTH ypaBHeHUus MeHeneea—Kianenpona;

ITP 6

aHAJIM3UPOBATh U OOBACHATH JIEKTPUUECKHE SBJICHUS, UCIIOIb3YsI OCHOBHBIE MOJIO-
YKEHUS U 3aKOHBI AJICKTPOIMHAMUKY (3aKOH COXPAaHEHUSI SJIEKTPUUECKOTO 3apsia,
3akoH KyroHa, MOTEeHIIMATBbHOCTD 3JIEKTPOCTATHUECKOTO MO, MPUHIUN CYIIEpPIIo-
3UIUH JIEKTPUUECKUX TOJICH, TIPU ITOM YKa3bIBasi yCIOBHUS IPUMEHUMOCTH 3aKOHA
Kynona, a Takxe NpakTUYECKU BaKHbIE COOTHOLICHHUS: 3aKOHBI OMa U1l yJacTKa
LENH U JJIsI 3aMKHYTOM AJIEKTPUYECKON 1enH, 3akoH [[oyns—JIenna, mpaBuia
Kupxroda, 3akonst @apazest s SIEKTPOIN3a);

[P 7

OITMChIBATH (bHSH‘IGCKI/Ie MMPONLECCChI U SABJICHUA, UCITOJIB3Yy BEJIMYUHBI: ICPEMCEIIC-
HUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI T€JI, CHJIa, MOMEHT CHUJIbI, JaB-
JICHUC, MOTCHUOHAJIbHAA SHCPTHA, KHHCTUUYCCKAA DOHCPTUA, MEXaHNYCCKasa SOHCPT U,
paboTa CUITBI, IEHTPOCTPEMHUTENBHOE YCKOPEHHE, CUIIA TSKECTH, CUJIA YIIPYTOCTH,
CHJIa TPEHHUS, MOILIHOCTb, SHEPTHs B3aUMO/IEUCTBUS Tea ¢ 3eMiEil BOMu3u e€ mno-
BEPXHOCTH, SHEPTUS YIPYTroi AedopMaIiil Mpy>KUHBI, KOJHYECTBO TEIJIOTHI, a0CO-
JIIOTHAs TEMIIEpaTypa Teia, padboTa B TEpMOJIMHAMUKE, BHYTPEHHSISI DHEPTHUS UIe-
aJIIbHOTO OJTHOATOMHOTO ra3a, padoTa HAeaJIbHOro ra3a, OTHOCUTENIbHAS BIaKHOCTD
Bo3ayxa, KII/] uaeanbHOro TENIOBOTO JABUTATEIIS; DIEKTPUUECKOE MOJIE, HAMPSIHKEH-
HOCTb JIEKTPUUECKOTO MOJIs, HAIPSHKEHHOCTD MO TOUEYHOTO 3apsia WK 3apsi-
YKEHHOTO II1apa B BAKYyM€ M B TUAJIEKTPUKE, MOTEHITAAJ JIEKTPOCTATHIECKOTO TT0-
JI51, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIIKYILAS CHIIA, CUJla TOKA, HAMPSHKEHUE,
MOIIIHOCTh TOKa, 3JIEKTpHUUEcKas EMKOCTh TUIOCKOTO KOHJIEHCATOpa, CONPOTUBIICHNE
y4dacTKa I€NU C NOCIeA0BaTeIbHBIM U MapajlIeIbHbIM COEIMHEHUEM PE3UCTOPOB,
SHEPTUs JIEKTPUUECKOT0 MoJisl KOHAEHCATOpa;

I1P 8

00BICHATHL 0COOCHHOCTH MMPOTCKAHUA (1)I/I3I/IHCCKI/IX SIBJICHMI: MEXaHUYECKOE JBHUXKE-
HUE, TCINIOBOC IBMIXCHUC YaCTHIl BEIICCTBA, TCIIJIOBOC PABHOBCCHCE, 6pOYHOBCKOG
JABHIKCHUC, ILI/I(I)(i)y3I/I}I, HUCIIApCHUEC, KUIICHUEC U KOHACHCAllUA, IIJIAaBJICHUC U KPUCTAJI-
JIM3alus, HAIpaBJICHHOCTh TCIIONICPEaAYN, DJICKTPHU3alA TCJI, SOKBUITIOTCHIIHAJIb-




HOCTBb IMOBEPXHOCTH 3aPAKCHHOI'O IMPOBOJHHKA,

ITP 9

MIPOBOAMTH UCCIIECIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYHUHBI OT IPYTOi ¢
HCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUK-
CUPOBATh Pe3yIbTAaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B BUJIE TPa-
(hUKOB C YIETOM aOCOOTHBIX MOTPEITHOCTEH H3MEPEHUH, JIeJIaTh BBIBOIBI 10 pe-
3yJbTaTaM UCCIIECIOBAHUS,

ITP 10

IIPOBOANUTE KOCBEHHBIC U3MECPCHUA (bI/ISI/ILIGCKI/IX BCJIMYMH, ITPHU 3TOM BI>I6I/IpaTB OII-
TUMAaJIbHBIN MCETOJ U3MCPCHU:, OLICHUBATDH a0COJIFOTHBIE K OTHOCUTEIIBHbBIE norpemui-
HOCTH IIPAMBIX U KOCBCHHBIX I/ISMepCHHﬁ;

IP 11

IMPOBOAUTDL OIIBITHI IO IIPOBEPKE Hpe,[[JIO)I(CHHOﬁ THUIIOTE3LIL: IINIAHUPOBATL 3KCIICPHU-
MCHT, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh IIOJTYUYCHHBIC PC-
3YJbTAThI 1 1€JIaTh BBIBOJ O CTATYCC Hp@l[ﬂO)KCHHOfI TUIIOTEC3BI,

ITP 12

co0JIr0/1aTh MpaBUIIa 0€30MaCHOTO TPYy/a MPH MPOBEICHUHU UCCIICIOBAHUI B paMKax
y4eOHOTO IKCIIEPUMEHTA, IPAKTUKYMa U Y4eOHO-HUCCIIEA0BATEIBCKON U MPOCKTHOM
JEATEILHOCTH C UCTIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOHCTB U J1a00PaTOPHOTO
000pyIOBaHUS;

ITP 13

pemaTh pacy€THbIE 3aJ]a4H C SIBHO 33/1aHHON U HESBHO 3aJJaHHON (PU3UYECKOM Mo-
JIeTBI0: HAa OCHOBAHHMH aHAJIN3a YCIOBUS 00OOCHOBBIBATh BEIOOP (PU3NUECKOI MOjIe-
71, OTBevaroIeil TpeOoBaHUAM 3a7auul, IPUMEHATh (POPMYJIbL, 3aKOHBI, 3aKOHOMEP-
HOCTHU U TIOCTYJIaThl (PU3HMUECKUX TEOPUM MIPU UCIIOJIb30BAaHUHU MAaTEMaTHUECKUX Me-
TOZIOB PELIEHUS 3aa4, IPOBOJUTH PAaCUEThl HA OCHOBAHUY MMEIOIIUXCS JaHHBIX,
AQHAJIM3UPOBATh PE3YJIBTATHl U KOPPEKTUPOBATH METObI PEIICHUS C YY4ETOM MO Y-
YEHHBIX PE3YJIbTATOB;

I1P 14

peliaTh KayeCTBEHHbIE 3ajaui, TpeOyIolne IPUMEHEHUs 3HaHUN U3 Pa3HbIX pasjie-
JIOB Kypca (pU3UKH, a TAK)Ke MHTErPAllMi 3HaHUH U3 JPYTUX MIPEIMETOB €CTECTBEH-
HO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JJOTUYECKYIO LIEIIOYKY PACCYKACHUM C OITOPOM Ha
U3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

ITP 15

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUS JJIA 00BSACHEHHSI OCHOBHBIX IIPUHIOUIIOB pa-
0O0THI HN3MCPUTCIIBHBIX HpI/I60pOB, TCXHUYCCKUX yCTpOﬁCTB N TCXHOJOI'MYCCKUX
IIPpOLECCCOB;

ITP 16

MPUBOJUTH IPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B pa3-
BUTHE HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIL;

ITP 17

aHAIIM3UPOBATh U OI[CHUBAThH MOCIEICTBUSI OBITOBOW U IPOU3BOJCTBEHHOM J€ATEIb-
HOCTH Y€JIOBEKa, CBSI3aHHOMU ¢ (PU3MYECKUMU MTPOIIECCAMH, C TTO3UIIHI SKOJIOTHYE-
CKOI1 0€30MacHOCTH, MPECTABICHUH O PallHOHATHLHOM IPUPOIOTIOIH30BAHUY, A
TAKK€ Pa3yMHOM MCIIOJIb30BaHUU IOCTHKEHUI HAYKW U TEXHOJOTUH ISl JAJIbHE-
IIIET0 Pa3BUTHSI YEJIOBEYECKOTO OOIIECTRA;

ITP 18

MPUMEHATH Pa3InYHbIE CIIOCOOBI PabOTHI ¢ MH(pOpMaLUe PU3NIECKOTO CoepKa-
HUS C UCTOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH, IPU 3TOM
HCIOJIb30BaTh COBPEMEHHBIE NH(OPMALIMOHHBIE TEXHOJIOTUH JIs IOUCKa, Ilepepa-
OOTKM U TIPEIBSABICHUS YI€OHOW U HAYYHO-TIOMYIISIPHON HHPOPMAIIHH, CTPYKTYpHU-
pOBaHMSI U UHTEPIIPETALIMK HH(OPMALIUHY, TIOTYYEHHON U3 Pa3IMYHbIX HICTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOIy4aeMyto HH(POPMAIIHIO U OLEHUBATh €€ TOCTOBEp-
HOCTb KaK Ha OCHOBE MMEIOLIMXCs 3HAHH, TaK U Ha OCHOBE aHaJIN3a UCTOYHHUKA
uH(pOpMaINH;

ITP 19

IMPOABJIATE OPraHU3allMOHHBIC 1 ITO3HABATCIIbHBIC YMCHUA CaMOCTOATCIIBHOTO ITPH-
o0OpeTeHMs HOBBIX 3HaHUH B MPOIECCE BHIMTOJHEHHS TPOEKTHBIX U y4eOHO-
HCCIIEIOBATENBCKUX paboT;

ITP 20

paboTaTh B rpyIIe C UCIIOHEHUEM PA3IMYHBIX COIUANBHBIX POJIEH, INIaHUPOBATh
paboTy TPYNIIBI, pAIMOHAIBHO PaCIpeesiTh AeATEIbHOCTh B HECTAHAAPTHHIX CH-
TyalMsX, aICKBaTHO OLIEHUBATh BKJIAJ Ka)KJI0r0 U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE
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paccMaTpuBaeMoi poOIIeMBI;

ITP 21

MPOSIBIISATH MOTUBALIMIO K OyayIiel mpodeccnoHalIbHOMN e TEeTbHOCTH IO CIEIH-
IBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

1P 22

MMOHUMATH POJIb GU3UKH B SKOHOMHYECKOH, TEXHOJIOTUIECKON, COLIMATBHON U 3TH-
4ecKol cepax AeATeIbHOCTH YeI0BEKa, pOib U MECTO (PU3UKU B COBPEMEHHOMN
HAyYHOH KapTHHE MUPA, POJIb ACTPOHOMHUU B MPAKTHUECKON JESITEILHOCTH YETI0BE-
Ka ¥ JabHENIIEeM HayYHO-TeXHUYECKOM pa3BUTUH, 3HAUEHUE OIIUCATENbHOM, CH-
CTeMaTH3UPYIOIEH, 00BICHUTEIBHON U IPOTHOCTUYECKOH (PyHKIMHA hrzndeckoi
TEOPHUH — IEKTPOJIUHAMUKH, CIIELUAIBHON TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOM
¢bu3uku, pois GU3NUECKON TeOpHH B (HOPMUPOBAHUH TPEACTABICHUIN O PU3UIECKOM
KapTHHE MHpa, MECTO (PU3UYECKOM KapTUHBI MUPA B OOILEM PsAZly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O IPUPOJIE;

ITP 23

pasnuyaTh yCIOBUS MPUMEHUMOCTH MoieNield (GU3NYECKUX TEJ U MPOIIECCOB (sIBJIC-
HUI): OAHOPOIHOE IEKTPUUECKOE U OAHOPOJAHOE MArHUTHOE MOJIsl, TApMOHUYECKHE
KoJIeOaHUs, MATEMATHICCKUA MAsITHUK, UACATbHBIN MTPYKUHHBINA MasTHUK, TapMO-
HUYECKUE BOJHBI, UICATbHBIN KOIeOATeIbHBIN KOHTYp, TOHKAS TNH3a, MOJIeNIeH
aToMa, aTOMHOTIO siJjpa ¥ KBAHTOBOW MOJIENIN CBETA;

1P 24

pa3nuyath yciaoBus (TPaHUIBI, 00JIACTH ) TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, IT0-
HUMAaTh BCEOOIIMA XapakTep PyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh HC-
M0JIb30BAHUSI YACTHBIX 3aKOHOB;

ITP 25

aHAJIM3UPOBATH U OOBACHATH JIEKTPOMArHUTHBIC TIPOLECCH U SIBICHUS, UCTIOIb3YS
OCHOBHBIE TTOJIOKEHUS U 3aKOHBI SJIEKTPOJIMHAMUKH U CIIELHAIBHON TEOPUH OTHO-
CUTENIbHOCTH (3aKOH COXPaHEHUs AJIEKTPUIECKOro 3apsaa, cuia Ammepa, cuina Jlo-
peHIIa, 3aKOH JIEKTPOMarHUTHOW MHIYKIWHU, TTpaBuio Jlenna, csazp I1C camounH-
JYKIUU B 3JIEMEHTE 3JIEKTPUUECKOU LIETIH CO CKOPOCThIO U3MEHEHHMSI CUJIbI TOKA, T10-
CTYJIaThl CHEIUAIBHON TEOPUH OTHOCUTEIHHOCTH DIHIITEHHA);

ITP 26

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SBICHUS, UCIIONIb3Ys MOJI0XKE-
HUS KBAaHTOBOU (pu3uku (ypaBHeHHE DWHINTEHHA U1 PoTodPdeKTa, MePBhIi U BTO-
poii noctynatel bopa, npuHIun cooTHOIIeHUs HeonpeaenéHnocTei ['eitzendepra,
3aKOHBI COXPAHEHUA 3apsA0BOI0 U MAaCCOBOTO YMCEII U SHEPTUHU B SAEPHBIX PEAKIU-
SIX, 3aKOH paJi0aKTUBHOTO pacraja);

1P 27

OIUCHIBATh (PU3UYECKUE MPOLIECCH U SBJICHUS, UCTIONIb3YS BETUUMHBL: HAPSKEH-
HOCTb 3JIEKTPUYECKOT0 M0JIsA, TOTEHIAAN IEKTPOCTATUYECKOT O OIS, Pa3HOCTb I10-
TEHIIMAJIOB, JIEKTPOABIKYIIAs CUJIA, UHIYKIHS MarHUTHOT'O MOJIsl, MAarHUTHBIH 1O-
TOK, cuJia AMIepa, HTHAYKTUBHOCTb, 3JIEKTPOABIIKYILAs CUjla CAMOMHAYKLIUHU, SHEP-
T'Msl MATHUTHOTO T0JISL TPOBOJAHMKA C TOKOM, PEJIATUBUCTCKUIA UMITYJIbC, TTOJTHAS
SHEpIrHus, SHEPrus MOKOsi CBOOOIHOM YacTUIIbI, SHEPTUS U UMITYJbC (POTOHA, Macco-
BOE YHMCIIO U 3apsi]l Apa, SHEPTHsl CBSI3U AAPa;

TP 28

OO0BSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3NUECKUX SIBJICHU: 3JI€KTpOMarHuTHas
MHAYKIUS, CAMOMHAYKIUS, pe30HAHC, HHTep(EpEeHIUs BOJIH, TU(paKIys, AUCTIEp-
cHsl, IOJIHOE BHYTPEHHEe oTpaxkeHue, poToanexTpuueckuit 3¢ ekt (pororddexr),
anb(a- 1 6era-pacnajsl SAep, raMMa-u3IydeHue sjep, GU3nd4ecKrue MPUHIMIIbI
CIIEKTPAJILHOI'O aHAJIN3a U paboThI J1a3epa;

ITP 29

OIpEAEIATh HAIPaBJIEHUE UHIYKIIUM MAarHUTHOTO I0JI TPOBOJHHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

ITP 30

CTPOUTDH I/I306pa)KCHI/IC, CO31aBacMOC IMIOCKUM 3CPKAJIIOM, TOHKOH JIPIH3OI>'I, " pac-
CUUTBIBATH €T'0 XaPAKTCPUCTHUKHU,

ITP 31

MIPUMEHATh OCHOBOIIOJIAralolue aCTPOHOMUYECKUE MOHATHSI, TEOPUH U 3aKOHBI JIJIs
aHann3a U 00BSICHEHHS (PU3HUECKUX MPOIIECCOB, MPOUCXOIAIINX B 3BE31aX, B 3BE3I-
HBIX CUCTEMaX, B MEKTAIAKTUUECKOU cpejie; MBUKEHHS HEOSCHBIX TEIl, SBOTIOIIUN
3BE311 1 BeenenHoid;

1P 32

IPOBOAUTH UCCIICAOBAHHUC 3aBUCHUMOCTEH (I)I/IBI/I‘-ICCKI/IX BCJIIMYHMH C UCIIOJIb30BaAHHUECM
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MPSIMBIX U3MEPEHUM, TIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJb-
TaThI TOJTYYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEIUYHH B BHJIE TPAPUKOB C YIETOM
a0COIIOTHBIX MOTPEHIHOCTE U3MEPEHUH, 1eJaTh BHIBOBI 110 PE3yIbTaTaM UCCIe0-
BaHMS;

ITP 33

IIPOBOANUTE KOCBEHHBIC U3MEPCHUA (bI/ISI/ILIGCKI/IX BCJIMYHUH, ITPHU 3TOM BI>I6I/IpaTB OII-
TUMAaJIbHBIN MCTO U3MCPCHUS, OLICHUBATH a0COJIFOTHBIE K OTHOCUTEJIBHbBIC rnorpeui-
HOCTH IIPAMBIX U KOCBCHHBIX HSMGPGHHﬁ;

TP 34

IMPOBOAUTDL OIIBITHI IO IIPOBEPKE Hpe,[[JIO)I(CHHOﬁ THUIIOTE3LIL: IINIAHUPOBATL 3KCIICPHU-
MCHT, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh IIOJTYUYCHHBIC PC-
3YJbTAThI 1 1€JIaTh BBIBOJ O CTATYCC Hp@IUIO)KCHHOﬁ TUIIOTEC3BI,

ITP 35

OIIMCBIBATH METOJIbI ITOJTYYCHHNA HAYYHBIX ACTPOHOMMWYCCKUX 3HaHHI>'I;

ITP 36

co0oaTh MpaBuiia 6€30MacHOro TPy/a MPH MPOBEIACHUN UCCISIOBAaHHUMA B paMKax
y4eOHOTO IKCIIEPUMEHTA, TPAKTUKYMa U y4eOHO-HUCCIICA0BATEILCKOM U TIPOCKTHOM
JESTEILHOCTH C UCTIOJB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB B TaOOPATOPHOTO
000pyI0BaHUS;

1P 37

peniath pacu€THbIC 3a]]a41 C SIBHO 33/IaHHOU M HESIBHO 3aJ]aHHON (PU3MUYECKON MO-
JIeNbI0: Ha OCHOBAHUH aHAlIM3a YCIOBUS BBIOMPATh (PU3NUECKHEe MOACIH, OTBEYAlO-
e TpeOOBaHUAM 33a]]a9H, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TI0-
CTyJaThl GU3NYECKUX TEOPUN MIPHU UCIIOIB30BAHUN MAaTEMAaTUYECKUX METO/IOB pe-
LIEHHUS 33/1a4, TPOBOAUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS JaHHBIX, AHATU3HPO-
BaTh PE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM MOITYUYEHHBIX pe-
3yJIbTaTOB;

ITP 38

peuIaTh Ka4CCTBCHHLIC 3a/1a4u, Tpe6onmHe IIPpUMCHCHUA 3HAHUU U3 Pa3HBIX pa3ac-
JIOB KypcCa (1)H31/IKI/I, a TaKyKC MHTCrpaliiu 3HAHUM U3 APyrux nmpeamMeToB CCTCCTBCH-
HO-HAYYHOI'O IUKJIA4: BBICTPAUBATD JIOTHYCCKYIO LCIIOYKY paCCYDK,Z[eHI/Iﬁ C OHOpOﬁ Ha
HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I'~I€CKI/IC SIBJICHUS

TP 39

HCII0JIB30BATh TCOPECTUICCKUC 3HAHUA IJIA 00BSICHEHHS] OCHOBHBIX IIPUHIMUIIOB pa-
0O0TEI HU3MCPUTCIIbHBIX HpI/I60pOB, TCXHHUYCCKHUX yCTpOﬁCTB U TCXHOJIOI'MYCCKUX
IPpONLECCCOB,

ITP 40

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3-
BUTHE HAYKH, B O0OBSICHEHHE TTPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

I1P 41

aHAJIM3UPOBATh U OLICHUBATh MOCJIECTBUS OBITOBON U MPOU3BOACTBEHHOH J1€ATEb-
HOCTH YeJIOBEKa, CBA3aHHOM ¢ (U3UUECKUMHU MPOLIECCaMU, ¢ TO3ULIUI 3KOJIO0ruye-
CKOM 0€3011aCHOCTH, IPEACTABICHNUIN O PAllMOHAIBHOM IIPHPOJIONIONIb30BaHHH, &
TaK)K€ Pa3yMHOM HCIIOJIb30BaHUM JOCTHKEHUI HAYKU U TEXHOJIOTUI AJIs JAJIbHEH-
LIEr0 Pa3BUTHs YEJIOBEYECKOr0 OOIECTBa,

TP 42

IPUMEHSATH pa3IMYHbIe CIIOCOOBI paboThI ¢ HHpOpMaLel PU3NIECKOro colepiKa-
HUS C UCTIOJIH30BAHNEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHIA, TIPH TOM
HCMOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIs IOMCKA, iepepa-
OO0TKM U TIPEbABICHNUS YUeOHONW U HAYYHO-NOMYIISIPHON HHPOPMAINH, CTPYKTYpHU-
POBaHUS M UHTEpIpPETALMU HHPOPMALINH, TTOJTyYCHHON U3 pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOIydaeMyto HHPOPMAIIHIO U OIEHUBATh €€ TOCTOBEP-
HOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK U Ha OCHOBE aHAJIN3a UCTOUYHUKA
nH(popMalnu;

ITP 43

IIPOSIBJIATH OPraHU3ALMOHHBIE U [I03HABATEIbHBIE YMEHUS CAMOCTOSTENILHOIO PH-
00OpeTeHHs HOBBIX 3HAHUI B MPOIIECCE BHIMOTHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENILCKUX PaldoT;

I1P 44

paboTaTh B TPYIINE C UCTIOTHEHUEM PA3TUYHBIX COUATBHBIX POJICH, TIIIAHUPOBATH
paboTy TpyMIbl, pallMOHATLHO PACTIPEENATh NeSTEIbHOCTh B HECTAHIAPTHBIX CH-
Tyalusx, aJIeKBaTHO OIIEHUBATh BKJIQ/I KXK/I0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHHE
paccMaTpuBaeMoi mpoOIeMBbl;
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ITP 45

MPOSIBJISITH MOTUBAIIHMIO K Oy ymei mpodecCHOHALHOW ACATEIBHOCTH TI0 CIICIIH-
ITBHOCTSIM (PU3UKO-TEXHUYIECKOTO MPOQUIISL.

1.4. Kontu4ecTBO 4acOB HA OCBOEHHE MPOrPaMMBbI Y4eOHOI0 MpeaMeTa:
0o0beM 00pa3oBaTeNIbHON ITporpamMMel - 144 gacoB, B TOM YHUCIIE:

BO B3aMMOJIEHCTBUU C npenojaBareneM - 144 yacos.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThl

Bun yuyeOHo# padoThI Kon-Bo | O6bem
4acoB
O061beM 00pa3oBaTe/IbHON MpPorpaMmmbl (Bcero) 144
Y4yeOHass Harpy3Ka BO B3aHMOJEHCTBHH C NpenojaBaresemM 144
(Bcero))
B TOM YHCIIE:
TEOPETHYECKOE 00yUCHUE 60
MPAKTUYCCKHUE 3aHATUS 84

nab0opaTOpHBIEC 3aHATHUS

KOHTPOJIbHBIE pabOThI

. 3a4er

OK3aMCH

Hmoeosas ammecmayus 6 hopme ougpzauema
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2.2. TemaTuyecKuii JIAH U coJep:KaHue YyueOHOTro npeamera dusuka

HaumenoBanue pasje- Coaepxxanue yueOHOIro MaTepuaJa, 1abopaTopHble M NPaKTHYeCKHe PadoThI O0bem Kozmst
JIOB H TeM 4acoB HpEeIMETHBIX
pe3yabTaToB,
(hopMHUPOBaHUIO
KOTOPBIX CIIOCO0-
CTBYCT 3JICMCHT
TPOTPaMMBI
Pa3nes 1. Hay4unblii MeTOJ MO3HAHMS NPHPOABI 2
CoaepkaHnue y4e0HOro MaTepuaaa 2
1 |Hayunblii MeTOa MO3HAHUS NMpUpoabl. Pu3nka — pyHaaMeHTaIbHas HaykKa o mpupoje. Hayunbrit 2 IIP 1, ITP 3, IIP
METO/]I IO3HAHUSI U METOJIbl UCCIIEI0BaHUS (PU3NUYECKUX SIBICHUN. DKCIIEPUMEHT U TEOPHS B IPO- 16
1.1. 1ecce no3Hanus npupoasl. Habmonenue u sxcnepuMeHT B ¢pusnke. CriocoObl u3mepeHus Gpuzuue-
Hayuynbiii MeToj 110- CKUX BEJINYMH (QHAJIOTOBbIE U LIU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYNKOBBIC
3HAHUS NPHPOABI cucremsl). [lorpemHocTy n3mMepeHuit GU3NUECKUX BEIHMUUH (A0COIIOTHAS U OTHOCHUTENbHAs ). Mo-
JeNMpoBaHne (PU3MYECKUX SBICHHUN U TIPOIECCOB (MaTepuaibHAs TOUKA, aOCOTIOTHO TBEPIOE TEIIO,
uzeaabHas KHUJKOCTb, UI€ANIbHBIN a3, ToueuHbld 3apan). [ unoreza. dusnueckuii 3aKoH, rpaHUIbI
ero npuMeHumMocTd. dusndeckas Teopust. Poib u Mmecto pusuku B popMupoBaHHH COBPEMEHHOM
HAy4YHOW KapTUHBI MHPA, B IPAKTUYECKON AESATEIbHOCTH JIOACH
Pasznea 2. MexaHuka 30
Coaep:xanyue y4e0HOI0 MaTEPHAJIA 4
1 |Mexanuueckoe aBH:keHHe. OTHOCHTEILHOCTh MEXaHWUECKOro ABMKeHUA. CrucTeMa OTCUETa. 2 IIP 1, ITP 2, ITP
IIpsimast u oOpaTHas 3a7aull MEXaHUKU. Pajnyc-BeKTOp MaTepHaIbHON TOUKH, €ro MPOEKLUHU Ha 3,11P 4, TIP 7
ocu cuctemsl koopauHat. Tpaexkropus. [lepemenienue, ckopocTs (CpeaHsisi CKOPOCTb, MTHOBEHHAs
CKOpOCTh) U YCKOPEHUE MaTepUaIbHOM TOUKH, UX MPOEKLIUU Ha OCH CHUCTeMBbI KoopauHat. Cioxe-
HHE MIEPEMENICHUN U CIIOKEHHE CKOPOCTEN. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEUHOE
2.1. IBUKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MAaTEPUAIILHOM TOUYKH OT Bpe-
Kunemarnka MEHH U UX TpauKH.
CBo0OoHoe nageHue. YCKOpeHHe CBOOOIHOr0 najeHus. Jprxenue Tena, OpomeHHoro noj yriom
K TOPU3OHTY.
2 |3aBHCHUMOCTBH KOOPJIUHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKH OT BPEMEHH U UX IpaduKu. 2 Imp 7

KpuBosauneiinoe nBu:keHue. J[BukeHHe MATEPUATbLHON TOYKH M0 OKPYKHOCTH. YTIIOBAs U
JTUHeWHas ckopocTb. Ilepuon u yacrora oOpamienus. LleHTpocTpemuTensHoe (HOpMalbHOE), Kaca-
TeJIbHOE (TaHTeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepuaibHON TOUKU. TeXHU4YecKue ycTpoiicTBa
Y TEXHOJIOTHYECKHUE MPOLECCHL: CIIUAOMETP, IBHKCHUE CHAPSIOB, LICMTHBIE, IIECTEPEHYATHIE U Pe-
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MEHHBIE Nepelaun, CKOPOCTHBIE TU(PTHI

IIp

AKTHYCCKHC 3aHATHSA

1

Pemenue 3anay no teme «Tpaekropus, myTh, nepemenieHre. PaBHoMepHOE NpSIMOIHHEHHOE
JIBUKCHHE).

N

ITP 2, I1P 3, ITP
4

Pemenue 3ana4 no teme «PaBHOYCKOPEHHOE ABHIKEHUEY.

TIP 4

Pemenne 3aaa4 110 TEMC ((PaBHOMepHOC ABYKCHUE TEJIA 110 OKPYKHOCTH.

ITP 2, I1P 3

2.2.
JIlnHaMuKa

Conep:xanue yueOHOro MaTepuaJia

1

3akonbl HeroToHna. IlepBoiii 3akon HetoToHa. MHepumanbHbie cucteMbl otcuéra. [IpuHuun oTHo-
cutensHocTH ["anuies. Hemnepuuanbubie cucteMbl oTcuéTa (ornpezaesienue, npumepsl). Macca Tte-
na. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akon HeroToHa U1t MarepuanbHOi Touku. Tpe-
Tuit 3ak0H HproToHa J1si MaTepuanbHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTCHUS. DKBUBAJICHTHOCTD
IpaBUTAIMOHHON M MHEPTHOU Macchl. Cuila TshKeCTH. 3aBUCMMOCTh YCKOPEHHsI CBOOOAHOTO Majie-
HUS OT BBICOTHI HAJl TOBEPXHOCTHIO TUTAHETHI M OT reorpa(uuecKoil mupoThI.

NN

ITP 1, ITP 3, I1P
4, 11IP 7

Cuia tpenusi. Cuiia Apxumena. /[BixkeHue HeOECHBIX TeN U UX CIIYTHHKOB. 3akoHbl Kemnepa.
[TepBas kocmuyeckas ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nmxkyrierocs
¢ yckopenueM. Cuna tperus. Cyxoe tpenue. Cuiia TpeHUsl CKOJIbKEHUs U cujia TpeHus nokos. Ko-
¢ unment tperus. Cruaa COMPOTHBIICHUS NP JIBIKSHUU TeJa B KUIKOCTH WIH Ta3e, e€ 3aBUCH-
MOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABMkeHus. JlaBaenme. I'uapocraruueckoe aapieHue. Cuiia
Apxumena. TexHuueckue yCTpOMCTBAa M TEXHOJOTUYECKHE TMPOIECCHI: MOIITUITHUKH, BHKCHHE
HCKYCCTBEHHBIX CIYTHHUKOB

TP 1, TIP 4, [TP
7

IIp

AKTHYECCKHC 3aHATHUSA

Pemenue 3aga4d Ha TEMY «3akonbl HeroToHa»

TP 2, TIP 3

Pemenue 3anad Ha Temy «Cuiia TpeHHs»

Pemenue 3anau Ha Temy «Cuiia Apxumena»

2.3.

Craruka TBEpaoro

TEJaa

Coaep:xkanue yueOHOro MaTepHaiaa

1

CraTuka TBépaoro Teja. AdcomotHo TBEpA0E Teno. [locTymarensHoe U BpallaTeIbHOE IBHKE-
Hue TBEPAOro Tera. MOMEHT CUiIbl OTHOCUTENBHO ocH BpatieHus. [1nedo cuinbl. CroxkeHue cuil,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena. Y cnoBusi paBHOBECHs TBEPOTO Tea.
YcroitunBoe, HEYyCTOMUNBOE, O€3pa3InyHOE paBHOBECHE. TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTH-
YECKHE MPOIIECChl: KPOHIITEHH, CTPOUTENbHBIN KpaH, peHIETYAThIe KOHCTPYKIIUU

NN NN N O

TP 1, TIP 4, ITP
7

IIp

AKTHYECCKHC 3aHATHUSA

Pemenne 3a1a4 Ha TEMY «PaBHOBECHE TEI

1P 4, TTP 40
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2.4.
3aKoHBI cCOXpaHeHHus B
MexXaHHMKe

Conep:kanue y4eOHOT0 MaTepHuaa

1

3aKkoHbI cOXpaHeHHUs] B MexaHuKe. VIMIysibc MaTepuaabHONW TOUKH, CUCTEMbBI MaTepUaAIIbHbBIX TO-
yek. [leHTp Macc cuctemMbl MaTepraIbHBIX TOYEK. TeopeMa 0 JBMKEHUH LIeHTpa Macc. Mmmynse
CWJIbI U U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXpaHeHus umnyibca. PeaktuBHoe nBuxenue. Mo-
MEHT MMIIYJIbCa MaTepPUAIIbHOM TOUKH. [IpencraBieHre 0 COXpaHEeHU MOMEHTa UMITYJIbCa B LICH-
TpaJbHBIX NOJX. PaboTa Uikl HAa MaJOM M HAa KOHEYHOM IepeMenienuu. [ padudeckoe npencras-
JeHue paboTsl cuiibl. MommHoCTh cuiibl. KuneTnueckast sHeprus MaTepuaabHON Toukd. Teopema 00
M3MEHEHUU KMHETUYECKOW SHEPIUM MaTepruaabHON TOUKU. [loTeHInanbHbIe U HEIOTEHIIMAJIBHbIE
cuibl. [loteHunanbHas sueprus. [loTeHnmanpHas sHeprus ynpyro 1e(opMHUpPOBAHHON IPYKUHBI.
ITorenumanpHas SHEpTUs Tejla B OJHOPOJIHOM I'PaBUTAMOHHOM IoJe. [loTeHnnanbHas sHeprus
TeJa B TPaBUTALMOHHOM I10JI€ OJIHOPOJIHOTO I1apa (BHYTPHU U BHE I1apa). Bropast kocmuueckas
cKopocTh. TpeThsi KocMuYecKast CKOpOCTh. CBsi3b pabOTHI HEMOTEHIMATIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEPTUU. YIIpyrue u He-
yIpyrue CTOJKHOBEHUS. Y paBHEHUE bepHyIIM 1 HIeanbHOM )KUIKOCTH KAK CJIEACTBUE 3aKOHA
COXPAHEHHUs MEXaHUUYECKOHN 3HEpIruu. TeXHn4YecKue yCTpoiCTBa U TEXHOJIOTMYECKHE ITPOLIECCHI:
JBYDKEHUE PAKET, BOJOMET, KOTIEDP, IPY>KUHHBIN MUCTOJIET, THPOCKOIL, GUTYpHOE KaTaHHE Ha KOHb-
Kax

TP 1, TIP 3, ITP
9, TIP 16, TIP 40,
TP 41

IIp

AKTHYECCKHC 3aHATHSA

1

Pemenue 3amay Ha TEMY «3aKoH COXPAHCHUS UMITYJIbCa»

2

Pemenue 3ana4 Ha Temy «MolHOCTh cuibl. PaboTa cuib»

Pa3nea 3. Mosekyasipu

ast PU3NKA ¥ TEPMOJIMHAMHUKA

20

3.1.
OcCHOBBI MOJIEKYJISIP-
HO-KMHETHYECKOH
TeopuHn

Coaep:xkanue yueOHOro MaTepHaiaa

1

OCHOBBI MOJICKYJISIPHO-KHHETHYeCKOM Teopru. OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
kuHeTn4eckoit Teopuu (MKT), ux onsitHOe o6ocHOBanue. Juddy3us. bpoyHoBckoe ABUXKEHUE.
XapakTep ABMKEHUSI U B3aMMOJEHCTBHS YacTHUL] BEIeCTBA. MOJEIN CTpOEHUS Ta30B, KUAKOCTEN U
TBEPJBIX TET U O0BSICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE ITHX MoJieneil. Macca u pa3Mepsl MoJjie-
Kyl (aromoB). KonnuectBo Bemectsa. [loctossnHas ABoraapo. TemnoBoe paBHoBecue. Temmnepa-
Typa u criocoObl €€ n3mepenus. lllkana remneparyp Lenscus. Moaens uaeanbHoro ra3za B MoJe-
KYJISIPHO-KMHETUYECKON TEOPUH: YACTHIIBI T'a3a IBUKYTCSA XaOTUYECKH U HE B3aUMOAECUCTBYIOT
npyr ¢ apyrom. ["a3oBsie 3akoHbl. YpaBHeHHe MenaeneeBa—Kianeiipona. AGcoatoTHas Temiepa-
Typa (mkana temnepatyp KensBuna). 3akoH /lansrona. M3ompoieccsl B HaealbHOM rase ¢ IocTo-
SITHHBIM KOJINYECTBOM BellecTBa. [ paduyeckoe mpeacraBieHe H30MPOLIECCOB: H30TEpMa, U30X0pa,
n3o6apa. CBA3b MEXy JaBJIEHUEM U CpeIHEH KHHETUYECKON SHepruei mocTynaTeabHOro Temio-
BOT'O JIBIDKEHHUS MOJIEKYJT UJI€AIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHUHN NACAIBHOT'O ra3a). CBs13b a0COTIOTHOM TCMIICPATYPhI TCpMOHHHaMquCKOﬁ CHUCTCMBI CO

NN

TP 1, TIP 2, TTP
3,TIP 5, TIP 7,
TIP 8, TTP 15, TTP
37, TIP 40, TIP
42
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CpeaHel KHHETUYECKON AHEPTUEN MTOCTYNaTEIbHOrO TEMIOBOTO ABMKEHUS €€ yacTull. TexHuue-
CKHE yCTPONCTBA U TEXHOJOTNYECKHUE MPOLIECCHI: TEPMOMETP, OApOMETD, MTOJIyUEHHE HAHOMAaTEpH-
aJioB

patypa. BTopoii 3akoH TepMOAMHAMUKH JJIsI HEPAaBHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTY OT OoJiee XO0I0JHOTO Tesa K Oosiee Harpetomy 6e3 kommeHcanuu (Knaysuyc). Heobpatu-
MOCTh MNPUPOAHBIX MporeccoB. [IpuHnunel aeiictBus TeroBbix MamuH. KIIJ[. MakcumanbHoe
sHauenue KIIJ[. [uxn KapHo. Dkonornueckrne acmekThbl WCMOJb30BAHMS TEIJIOBBIX JIBUTATEIEH.
TenoBoe 3arpsi3HEHUE OKpYyXarouleil cpeapl. TexHuYecKkrne ycTpoicTBa U TEXHOJIOTUYECKUE MPO-
1IECChI: XOJIOJAMJIBHUK, KOHAUITMOHED, TU3EIbHBIN U KapOIOpaTOPHBINA JBUTATENH, MapoBas TypOu-
Ha, MOJYyYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C MCIOJIb30BAHUEM
TEIUIOBOTO HACOCA, YTHIM3AIUS OMOOPTraHUYECKOTO TOTUIMBA JIJISl BHIPAOOTKU «TETIOBOI» U DIICK-

IIpakTHYeckue 3aHATHSA 6
1 |Pemenue 3a1a4 Ha TeMy «MmeanbHbIH Ta3» 2 IIP 2 ITP 16, ITP
38
2 |Pemenue 3a1a4y Ha TeMy «['a30BbIe 3aKOHBI» 2 IIP 5, IIP 38
Pemenue 3amau Ha Temy «M3omporieccrny 2 I1P 5, I1P 38
Conep:xanue yueOHOro MaTepuaJia 4
1 |Tepmonmnamuyeckas (T/]) cucrema. 3ananre BHENIHUX YCIOBHMA ISl TEPMOIUHAMUYECKON CH- 2 IIP 1, ITP 2, IIP
creMmbl. BHeniHue v BHyTpeHHHE nTapaMeTpsl. [lapameTpsl TepMOAMHAMUYECKON CUCTEMBI KaK 3,11P 5, IIP 7,
CpeAHUE 3HAYEHUs BEJIMYMH, ONIMCHIBAIOIIMX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM ypoBHe. Hye- ITP 8, ITP 15, ITP
BOE Hayayo TepMoaAuHaMUKH. CaMOnpon3BOJIbHAs pelaKcalysi TEPMOIMHAMUYECKON CUCTEMBI K 37, 1IP 40
TEIIOBOMY PaBHOBECHIO. MoO/I€b UI€aIbHOTO ra3a B TEPMOJANHAMUKE — CUCTEMA yPAaBHEHUI:
ypaBHeHre MeHneneeBa—KianelipoHna u BeIpaKeHHUE I BHYTPEHHEN YHEPTUU. Y CIIOBUS IIPUMeE-
HUMOCTH 3TOW MOJIEJIN: HU3Kasl KOHLEHTPALUs YacTULl, BBICOKHE TeMIIepaTypsl. Beipaxenue 1uis
BHYTPEHHEHN YHEPTUU OJHOATOMHOI0 UACAIBHOIO raza. KBazucrarnueckue 1 HeCTaTH4eCKUe Ipo-
1iecchl. DJeMeHTapHas paboTa B TepMoinHamMuKe. Beruuciienue pabotsl 1o rpaduky npouecca Ha
pV-auarpamme. Temonepenada Kak cnoco0 M3MEHEHUsI BHYTPEHHEH 3HEPTUH TEPMOAUHAMUY €-
39 CKOM cucTeMbl 6e3 coBeplieHus padoTel. KOHBEKIMS, TEMIONPOBOIHOCTD, H3ydeHue. KomnuecTBo
Tepmomnuamuxa. TEIIOTHI. TerIoéMKOCTh Tema. Y IeJIbHas U MOJIPHAs TEIUIOEMKOCTH BEILECTBA. VYpaBHenue Maii-
TeIIoBbIe MAIIHHL epa. YienpHas TeIIoTa CropaHysl TOIUIMBaA. Pacyér KkoandecTBa TEIIIOTH pu Terutonepenaye. 11o-
HATHE 00 anadaTHOM Ipolecce.
2 |3akoHbl TepMoaMHAMHUKH. [lepBblif 3ak0H TepMoanHaMUKU. BHyTpeHHss sHeprusa. Komnuectso 2 I1P 1, IIP 2, TTP
TEIUIOTHl U paboTa Kak Mepbl U3MEHEHHUS BHYTPEHHEH 3HEPruHM TEPMOJMHAMUYECKOW CHUCTEMBI. 3,11P 5, TIP 7,
Bropoii 3aK0H TEpMOJMHAMMKHU JJIi PAaBHOBECHBIX IIPOLIECCOB: YE€pe3 3aJaHHOE PaBHOBECHOE CO- ITP 8, IIP 15, ITP
CTOSIHHE TEPMOJAMHAMMUYECKON CHCTEMBI MPOXOAUT €AMHCTBEHHas afuabarta. AOCOIOTHAs TeMIe- 37, 1IP 40
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TPOIHEPTUU

AKTHYCCKHC 3aHATHUSA

Pemenne 3a1a4 Ha TEMY ((HepBBIfI 3daKOH TCPMOIUHAMHUKN

ITP 3, IIP 5,
I1P 38

Pemenue 3agau Ha remy «ukin Kapno. KITI»

ITP 5, IIP 7,
I1P 38

3.3.

ArperaTrHsie COCTOsI-
HuA BeniecrBa. ®a3o-

BbI€ IIEPEXOAbI

Coaep:xanue y4e0HOr0 MaTepHaJia

1

ArperaTHble cOCTOSIHUA BelecTBa. @a3oBble nepexoabl. [lapooOpazoBaHue u KOHICHCAIHS.
Vcnapenue u kuneHue. Y aenpHas TeIUI0Ta napoodpa3zoBanus. HacblieHHbIe 1 HEHACHIIIEHHbIE
napsl. KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH M JIaBJIEHUS HACBHIIIEHHOTO Mapa OT TEMIEpPaTyphl,
UX HE3aBUCHUMOCTb OT 00bEMA HACHIIIEHHOTO NTapa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT J1aB-
JIEHUS B )KUJIKOCTH. BiaxxHOCTh BO3yxa. AGCOIIOTHAS M OTHOCUTENIbHAS BIaXXHOCTh. TBEpIOE TE-
n0. Kpucrannnueckue u amopdHble Tena. AHU30TPONHS CBOMCTB KpHcTaioB. [lnaBnenue u kpu-
cTajuim3anus. Y ienbHas Teriora miasinenus. Cyonumanus. lepopmarnuu 1BEpaoro tena. Pacts-
xeHue u cxarue. Cnsur. Monyns FOura. [Ipenen ynpyrux nedpopmanuii. TeroBoe pacumpenue
AKHUAKOCTEN U TBEPABIX T€J, 00bEMHOE U JTUHEIHOE paciipeHue. AHrapMOHU3M TEIUIOBBIX KOJle-
0aHuI YacTUIl BEIIECTBA KaK MPUYMHA TEIUIOBOIO PACIIMPEHHUs Tell (Ha KaUeCTBEHHOM YPOBHE).
[IpeoOpazoBanue sHEPrUH B Pa30BBIX Mepexoax. Y paBHEHUE TeruioBoro Oananca. [ToBepxHOCT-
Hoe HaTspkeHue. Koadduiment nosepxnoctHoro HatspkeHus. Kanunspaele siBienus. JlaBnenue
IO/, UICKPUBJIEHHOM MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlarutaca. TexHu4ecKkne yCTponucTBa U
TEXHOJOTUYECKHE MTPOLIECCHI: KUAKNUE KPUCTAIUIBI, COBPEMEHHbBIE MATEPUAJIbI

NN

TP 1, IIP 2, [IP
3, TIP 8, TTP 37

IIp

AKTHYECCKHC 3aHATHUSA

1

Pemenue 3aga4d Ha TEMY «AOCOIIIOTHAS. M1 OTHOCHTEIIbHAS BIIAXKHOCTh»

1P 38

Paznen 4. DaekTpoauHaMunka

14

4.1.

JJIeKTPUYeCKoe 1moJie

Coaep:xanue y4e0HOr0 MaTepHAaJIa

1

DJIeKTpuYecKoe 1moJie. DIEKTpU3aLUA TeN U e€ MPOosIBICHU. DIeKTpuuecKuil 3apsa. [IBa Buaa
NEKTPUYECKUX 3apA10B. [IpoBOJHUKY, TUANEKTPUKH U MOJIYIIPOBOIHUKH. DJIEMEHTAPHBIN AJICK-
TPUYECKHN 3apsi/l. 3aKOH COXPaHEHUs AIEKTPUIECKOro 3apsaaa. Bzanmonerictue 3apsaoB. Toueu-
Hble 3apsaabl. 3akoH KynoHna. Dnexktpuyeckoe nose. Ero neiicTBue Ha 31EKTPUUECKUE 3apsiibl.
Hanpsoxk€anocTs anexTpuueckoro nois. [IpoOusiii 3apsan. JIuHum HanpsKEHHOCTH 3JIEKTPHUUECKOTO
nosiss. OgHOPOHOE AleKTprudecKkoe noie. [loTeHIanbHOCTh 2JEKTPOCTaTHUECKOT 0 NoJs. Pa3-
HOCTb IMOTEHIIMAJIOB U HanpsbkeHue. [loTeHanbHas sHeprus 3apsiia B 2JIEKTPOCTAaTUYECKOM I10JI€.
IToTenunan anexTpocTaTideckoro nois. CBs3p HANPSKEHHOCTH MOJSA U pa3HOCTH ITOTEHIIMAIIOB
JUISL JIEKTPOCTATUYECKOTO 10JIs (KaK OJJHOPOAHOTO, TAK M HEOJTHOPOJHOIO).

N |

TP 1, TIP 2, IIP
3, TIP 7, TIP 16,
TP 21, TIP 22,
TP 25, TIP 37
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[Tpuniun cynepno3uiuu sekTpudeckux nosei. [lone roueunoro 3apsna. [lone paBHOMepHO 3a-
psbxkenHoM cdepsl. [lone paBHOMEpHO 3apsikeHHOTro 1o 00bEMY miapa. [losie paBHOMEpHO 3apsi-
XKEHHOU OecKOHEeUHOM MIocKOoCTH. KapTuHb! TMHMIA HAPsHKEHHOCTH STUX MOJIEH M SKBUIIOTEHIU-
IbHBIX TOBEepXHOCTEN. [IpOBOTHUKH B 3JIEKTPOCTATUYECKOM TT0JIE. Y CJIOBUE PaBHOBECHS 3apsi/I0B.
JIMDIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas poHUIaeMOoCTh BemecTBa. Kon-
J€HCaTop. DIEKTPOEMKOCTh KOH/IEHCATOpa. DIIEKTPOEMKOCTD IJIIOCKOTro KoHAeHcaTopa. [lapa-
JIeNIbHOE COeMHEeHHE KOoHeHcaTopoB. [locienoBaTenbHOe cCoeIMHEHHE KOHEHCATOPOB. DHEPTUS
3apsKEHHOT0 KOHJIeHcaTopa. [[BrkeHne 3apsskeHHONW YaCTHIBI B OJTHOPOHOM 3JIEKTPUYECKOM IO~
ne. TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKUE MPOIECCHI: IIEKTPOCKOII, JIEKTPOMETP, K-
TpOCTaTUYECKasl 3aIlINTa, 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHEHCATOPHI, reHepaTop Ban ae ['paa-

¢ba.

ITP 1, ITP 2, ITP
3, TP 7, TIP 38,
ITP 39

HpaKaneCRue 3aHATHUSA

Pemenue 3anau Ha Temy «3akoH Kynona»

P 7, TIP 15

Pemenue 3anay Ha remy «Konaencarop»

TP 7, IIP 14, TP
15, TIP 16, TIP
22

4.2.

[TocTostHHBIN 35IEKTpH-

YEeCKUU TOK

Coaep:xanue yueOHOro MaTepuaJia

1

ITocTosaHHbIi 351ekTpUYeckmii TOK. Cuiia Toka. [IocTostHHBIN TOK. Y CII0BUS CyILIECTBOBAaHUS I10-
CTOSIHHOTO 3JIeKTprueckoro Toka. Mcrounuku toka. Hanpsixenue U u DJ1C €. 3akon Oma st
y4acTKa LENH. DIIEKTPUIECKOE CONTPOTUBIIEHUE. 3aBUCUMOCTD COIIPOTUBIIEHUSI OAHOPOJHOTO IIPO-
BOJHMKA OT €T0 JJIMHBI U TJIOIIA U MOMEPEUYHOro CeYeHUs. Y IeIbHOE COITPOTUBRIIEHUE BEILIECTBA.
ITocnenoBarenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOHUKOB. Pacuér pa3BeTBiIeH-
HBIX AnekTpudeckux neneil. [Ipasmna Kupxroga. Pabora snextpuyeckoro Toka. 3akoH Jxoyns-
Jlenna. MoIHOCTB 2JIEKTpUYECKOro TOKa. TeroBas MOIHOCTB, BblAEIsAeMas Ha pe3uctope. D/C
Y BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKa. 3akoH OMa JjIst TOJTHOM (3aMKHYTO# ) dJIeKTpruYe-
ckoil nenu. MomHocTh ncTouHnKa Toka. Kopotkoe 3ampikanue. KoHgeHcaTop B ey NOCTOSHHO-
ro Toka. TexHUYecKHue yCTpouCTBa U TEXHOJIIOTMUYECKUE MPOIIECCHI: aMIIEPMETP, BOIBTMETP, PEO-
CTaT, CYETYUK NIEKTPUIECKOU SHEPTUU

TP 1, IIP 16, TP
21, TIP 25, TIP
27, TIP 37

IIp

AKTHYECCKHC 3aHATHUSA

1

Pemenue 3aga4d Ha TCMY «3axod Oma»

I1P 16

4.3.

Toku B Pa3JINYHBIX CPEC-

Jax

Coaep:kanue yue0HOro MaTepHaJa

1

Toxu B pa3nnyHbIX cpeaax. DIeKTprUUecKasi IPOBOAUMOCTh PA3IMYHBIX BEIIECTB. DIEKTPOHHAs
IIPOBOAMMOCTD TBEPIBIX METAJIIIOB. 3aBUCUMOCTD CONIPOTUBIIEHUS METAJIIIOB OT TEMIIEPATYPHI.
CBepXMnpoBOIUMOCTb. DJIEKTPUUECKUN TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX My4yKoB. [lomy-

NN NN

I1P 1, ITP 3, TIP
21, 1P 22
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npoBoaHUKU. COOCTBEHHAs! U TPUMECHAsSI TPOBOIMMOCTH TTOJIYITPOBOTHUKOB. CBOICTBA p-N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPEL. DIEKTPHUUECKUI TOK B SJIEKTPOIUTAX. DIEKTPOIUTH-
yeckas aucconuanus. DnekTpoaus. 3akonsl dapanes i a1ekTponnsa. DIeKTPUIECKHU TOK B ra-
3ax. CaMOCTOSITENLHBINA U HECAMOCTOATEIbHBIN paspdn. PaznmuHbIe THIIBEI CAMOCTOSITEIBHOTO pas-
psana. Monuus. [lnazma. TexHuueckue ycTpoHCTBA M MPAKTUYECKOE IPUMEHEHHE: ra30pa3psIHbIe
JIAMITbI, SJIEKTPOHHO-ITy4eBasi TpyOKa, MOIYIPOBOJHUKOBEIE TPUOOPHI: U0, TPAH3UCTOP, POTO-
JIMO/JI, CBETOAMO/I, TalbBaHUKa, pa)HUPOBAHNE ME/IU, BbIIJIABKA aJIIOMUHUS, JIEKTPOHHAS MUKPO-
CKOIIuA

Pazjen 5. ®usuyeckuii NPaKTHKYM 4 TP 16
5.1. IIpakTHYecKHe 3aHATHA 4
dusnueckuii npaktu- |1 |JTaboparopnas pabota «VccnemoBaHue IBHKEHUS TeJla MO ISHCTBUEM TTOCTOSTHHOW CHITBD) 2 IIP 1, IIP 3, IIP
KyM 9,I1P 21, TP 22
2 |Jlaboparopnas pabota «3yuenue 3akona Oma 2
Paznen 6. DaekTpoauHaMunka 12
Coaep:xanue y4eOHOr0o MaTepHuaJia 2
1 |MarnuTHOe nmoJjie. B3aumoieiicTBEe OCTOSIHHBIX MAarHUTOB U IMTPOBOJIHUKOB C TOKOM. MaruHuTHoe 2 IIP 1, ITP 3, IIP
nosie. Bektop MarHuTHOM MHAYKIMY. [ [pMHIMI Cynepno3uMy MarHUTHBIX 1osen. JInnnm mar- 22, 1P 25, ITP
HUTHOW MHAYKIMHA. MarHuTHOE 10Jie MPOBOJAHUKA C TOKOM (IIPSIMOTO MIPOBOJAHUKA, KATYIIKU U 29
Kpyrosoro Butka). OneiT Opctena. Cuna Amnepa, e€ HanpasiaeHue 1 Moayib. Cuia Jlopenua, eé
HanpaBJeHue U MOJlyJb. [IBI)KeHUE 3apsKEeHHOM YacTHUIIBI B OHOPOIHOM MarHuTHoM nose. Pabo-
6.1. Ta cuibl JlopeHnnia. MarauTtHoe nosie B Bemiectse. @eppoMarHeTuky, napa- U JjuamarieTuku. Tex-
MaruuTtHoe nose HUYECKHUE YCTPOMCTBA U TEXHOJIOTMYECKHE ITPOLIECCHI: TPUMEHEHHUE ITOCTOSIHHBIX MarHUTOB, JJIEK-
TPOMAarHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOJIBUTATENb KOO, YCKOPUTEIH 3JI€MEHTAPHBIX YaCTHUI]
IIpakTHyeckue 3aHATHSA 4
1 |Pemenue 3anau Ha Temy «Cuna Amnepa. Cuna JlopeHa» 2 [P 17
Pemenue 3anau Ha Temy «Pabota cuinsl JlopeHa» 2 P 17
Coaep:xanye y4e0HOr0 MaTEPHAJIA 2
6.2. 1 |DaexkTpoMarHuTHAast MHAYKIMS. SIBIeHUE 31eKTpOMarHuTHON MHyKIMU. [ToTok BekTopa mar- 2 ITP 1, 11P 3
OneKTpOMarHuTHas UH- HATHOM MHAYKIMHU. D/]C nHayKnnu. 3aKOH JIeKTpOMarHuTHoN nHAyknuu @apanesd. Buxpesoe
TYKIIHS anekrpuyeckoe nose. Toku @yko. 3/1C nHAYKIMY B IPOBOIHUKE, ABHXKYILIEMCS B OZTHOPOJAHOM

MarHuTHOM Tosie. [Ipasumo Jlenna. MaayktuBHOCTE. KaTylika HHAYKTUBHOCTH B LIETIH MOCTOSIH-
HOTro ToKa. fIBienune camouHaykuuu. 9J{C caMOMHAYKIIMHU. DHEPTrUsi MATHUTHOTO MOJISI KATYILKH C
TOKOM. DJIEKTPOMArHuTHOE ToJie. TeXHUYECKUE YCTPONCTBA U TEXHOJIOTHYECKHUE MPOIIECChI: MH-
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JOYKIIMOHHAS TIeYb, COJICHOM/I, 3aIIUTa OT AICKTPU3ALNN TEJI TIPH JBMKCHHH B MATHUTHOM I10JIC
3emin

IIp

AKTHYECKHC 3aHATHUSA

Pemenue 3ana4y Ha TeMy «DJI€KTPOMarHuTHAs HHIYKIMSI»

Pewmenne 3anau Ha temy «IIpaBuino Jlenna»

Pa3zpen 7. Koaedoanus n

BOJIHBI

30

7.1.
Mexauunueckue kojieda-
HUS

Coaep:xanue y1e0HOr0 MaTepPHAJIA

1

Mexanuueckue kojedanus. Konebarensnas cucrema. CBoOoHbIC KOeOanus. ['apMoHndeckue
koseOanus. KunemaTuueckoe ¥ TMHAMUYECKOE ONMHMCaHKEe. JHEPreTHUeCKOoe OMKUCcaHue (3aK0H CO-
XpaHEHUs1 MEXaHWYECKOM sHeprun). BelBoa TMHAMUYECKOr0 OIMCaHUsI TApMOHUYECKUX KoseOaHuil
U3 UX HEPreTUYEeCKOro U KHHEMaTHYeCKOro onucanus. AMIUIUTYAA U (a3a konebanuii. CBs3b aMm-
IUTUTYABI KOJIEOaHUI UCXOIHOM BETMYMHBI C aMIUIUTYAAMH KOJIeOaHUN €€ CKOPOCTU U YCKOPEHHS.
[lepuon u yactota xonedanwuii. [leproa Maneix cBOOOIHBIX KOeOaHUI MATEMAaTHYECKOTO MAasITHH-
ka. [lepros cBOOOAHBIX KONeOaHUI IPYKUHHOTO MasiTHUKA. [ToHATHE O 3aTyXaromuX KoJIeOaHusX.
Breinyxxaennsie konebanus. Pesonanc. Pezonancuas kpupas. BnusiHue 3aTyxaHusi Ha BUJ pe3o-
HAaHCHOW KpuBO#l. ABTOKOJIE0aHUs. TexHuUecKkne ycTpoicTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: MET-
POHOM, Yachl, KayeJl, My3bIKaJIbHbIe HHCTPYMEHTHI, ceficmorpad

NN

TP 1, TIP 3, ITP
43

IIp

AKTHYECCKHC 3aHATHUSA

Pemenue 3ana4 Ha TeMy «"apMOHHMUECKUE KOTEOaHUSD)

Pemenue 3aga4d Ha TEMY ((HepI/IOI[ " 9aCTOTa NPYKUHHOT'O U HUTAHOTI'O MAasATHUKA»

7.2.
DNEeKTPOMarHUTHHIE KO-
nebaHus

Conep:xanue yueOHOro MaTepuaJia

1

DJIeKTPOMarHuTHbIe KoJ1edanHus. KonebarenbHplii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KO-
nebaHus B nJeallbHOM KojiebareabHOM KoHType. @opmyna TomcoHa. CBsA3b aMILTUTYABI 3apsaa
KOH/IEHCATOpa C aMIUIUTY/ION CHJIBI TOKA B KOJIeOATeIbHOM KOHTYpE. 3aKOH COXPAaHEHUs SHEPIUU B
uealbHOM K0JIeOaTeTbHOM KOHTYpe. 3aTyXarolle 3J1eKTpOMarHuTHble KojaeOanus. BeiHyxaeH-
HBIE 2JIEKTPOMarHUTHbIE Kosebanus. [lepeMeHHbIN TOK. MOITHOCTh IEPEMEHHOT0 TOKA. AMIUTH-
TYAHOE U JIEHCTBYIOIEE 3HAUCHHUE CUJTBI TOKA M HAIIPSDKEHUS MPU PA3TMIHON (hOpME 3aBUCUMOCTH
IIEPEMEHHOT0 TOKa OT BpeMeHU. CHHYCOMIAIbHBIN TEpEMEHHBIN TOK. Pe3ucrop, koHAeHcaTop U
KaTyIIKa NHIYKTUBHOCTH B LIETIM CHHYCOMAAIBHOIO IEPEMEHHOT0 TOKa. Pe30oHaHC TokoB. Pe3o-
HaHC HanpspkeHui. MneansHbiit Tpancdopmatop. [IponsBoacTBo, nepeaaya u noTpedieHue aekx-
TPUYECKOHN IHEPTUU. DKOJIOTHYECKUE PUCKHU IIPH POU3BOJICTBE AIEeKTpo3Hepruu. Kynprypa nc-
I10JI30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM JKU3HU. TEXHUUECKNE YCTPOHCTBA U TEXHOJIOTHYE-
CKHE MPOLECCHI: JIEKTPUUECKUN 3BOHOK, TE€HEPAaTOP EPEMEHHOI0 TOKA, JINHUY 3JIeKTpolepeaay

NN DN DN

ITP 1, ITP 3, IIP
17
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IIp

AKTHYECCKHC 3aHATHUSA

1

Pemenue 3anau Ha temy «®@opmyna TomcoHa»

[P 14

2

Pemenne 3a1a4 Ha TEMY ((MOH_IHOCTB IEPEMECHHOI'O TOKa»

ITP 14, ITP 17

3

Pemenue 3ana4 Ha Temy «Pe3nucrop, KOHAEHCATOP U KaTyLIKa UHAYKTHUBHOCTH

[P 14

7.3.
MexaHu4yecKue u

JICKTPOMAIHUTHbIC

BOJIHBI

CoaepkaHnue y4e0HOr0o MaTepHuaaa

1

MexaHn4yecKue M 3J1eKTPOMATHUTHBIE BOJHbI. MexaHnuecKue BOJIHbI, YCIOBUS UX PACIIPOCTpa-
HeHus. [lonepednsle U Ipo0JIbHBIE BOIHBL. [lepro, CKOpoCTh pacipoOCTpaHEHUs U IJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTPAKEHUE, MPEIOMIICHHEe, MHTephepeHIHs U JUPaKIHs. 3BYK.
CxkopocTs 3ByKa. ['poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa. IlIlymMoBO€ 3arpsi3HeHHE OKpYKa-
I0IIIEH cpeibl. DIEKTPOMArHUTHBIE BOJTHBL. Y CJIOBUS U3ITyUYEHHUSI SJIEKTPOMArHUTHBIX BOJIH. B3anm-
Hasi OPUEHTALIUS BEKTOPOB B”,E,vuB 3JIEKTPOMArHUTHON BOJIHE. CBONCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHUE, MTPEIIOMIICHHUE, Mospu3anusi, naTepdepenus u qudpaxus. [1lkana snexTpo-
MarHMTHbHIX BOJIH. [I[pMeHeHre 2IeKTPOMAarHUTHBIX BOJH B TEXHUKE U ObITY. [IpuHIUIIBI paano-
CBSI3U U TeJIEBUACHUS. Pagnonokanus. DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIICH CPeIbl.
TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI, pagap, pa-
JTUOMIPUEMHIK, TeTICBU30p, aHTeHHA, TesieoH, CBU-meus, ynbTpa3BykoBas JUAarHOCTHKA B TEXHU-
K€ 1 MEIULIHE

NN NN DN O

TP 1, TIP 3, [TP
14

IIp

AKTHYCCKHUEC 3aHATUA

1

Pemenue 3amau Ha Temy «MexaHUUYECKHUE BOJTHBI

[P 14

7.4,
Ontuka

Conep:xxanue yueOHOro MaTepuaJia

1

OnTuka. [IpsMonuHeliHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cera. Toueunslit
UCTOYHUK cBeTa. OTpakeHue cBeTa. 3aKOHbl OTpakeHus cBera. IlocTpoeHue wn3o0paxkeHUil B
iockoM 3epkane. Chepuueckue 3epkana. [Ipenomienue ceera. 3akoHbI IpenoMiIeHUs cBeTa. AO-
COJIIOTHBIM MoKa3arenb npenomiieHus. OTHOCUTENbHBIM Noka3aTenb npenomiieHus. [locTosHcTBO
4acTOTBI CBETA M COOTHOILIEHUE JUIMH BOJIH IIPU MEPEXOAE MOHOXPOMATHUECKOTO CBETA Uepe3 rpa-
HUILy pa3jiena JBYX ONTHYECKUX cpell. Xon jyuel B nmpusMe. [ucnepcus ceera. CloXHBIA cOCTaB
6enoro ceta. L[er. ITomHOe BHyTpeHHee oTpaskeHue. [IpenenbHbIi yroy MoJHOro BHYTPEHHETO
orpaxxenus. CoOuparomue U paccenBaroniue JUH3bl. ToHKas JTuH3a. DOKyCHOE pacCcTOsSHUE U OTl-
TUYECKasl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PacCTOSIHUS TOHKOW chepruecKor JTMH3BI
OT €€ F€eOMETPHUH U OTHOCHTEIIBHOTO MTOKA3aTENs NPETOMIICHHUS.

NN

TP 3, TIP 17, TIP
27, TIP 30

HNurepdepenuus. nuppakuus. nmoaspuzanusa csera. GopMysa TOHKON JIMH3BL. YBEIUYCHHUE,
JaBacMoe JIMH30M. X0/ JIy4da, IPOIIEAIIEro JUH3Y MO IPOU3BOIBHBIM YIJIOM K €€ TJIaBHOM ONTH-

gyeckoil ocu. [loctpoenue n300paxkeHU TOYKU M OTpe3Ka MpsIMOM B COOMPAIOIIMX M pacCEenBalo-

TIP 3, ITP 27, IIP
30
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UX JMH3aX U UX cuctemax. Ontudeckue npubopsl. Paspemaronias cmocoOHOCTh. ['11a3 kak onTu-
yeckas cucreMa. lIpenensl MPUMEHMMOCTH reOMETpUYECKOM onTUKU. BonHoBas onrtuka. MHTEp-
¢bepennus cera. KorepeHTHbIe HCTOYHUKHU. Y CJIOBHS HAaOMIOEHNUS MAaKCUMyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX KOTEPEHTHBIX MCTOYHHUKOB. IIpuMephl KIIAaCCHUECKUX HH-
TeppepeHurnoHHbIX cxeM. Judpakuus cera. dudpakinuonHas pemérka. YcinoBue HaOI0IeHUs
IJIAaBHBIX MaKCUMYMOB IIpH MaJeHUH MOHOXPOMATHUECKOTO CBETa Ha MU(PPAKIHOHHYIO PEHIETKY.
[Tonspuszanusa ceera. TexHUYeCcKHe yCTPOMCTBA U TEXHOJIOTMUECKHUE MMPOLECCH: OUKH, JIyNa, Iepu-
ckor, (oToamnmapar, MUKPOCKOI, NMPOEKLIMOHHBIA anmapaT, MPOCBETICHUE ONTHUKH, BOJIOKOHHAsS
onTHKa, TUpaKIMOHHas pemETKa

IIpakTHyeckne 3aHATHSA 8
1 |Pemenue 3ana4 Ha Temy «l'eomeTpudeckasi ONTUKA 2 IIP 14
2 |Pemenue 3a1a4 Ha TeMy «AOCOJIOTHBIN MTOKA3aTe b MPETIOMIICHHSI. 3aKOH MPEIIOMIICHUS CBETA) 2 I1P 14
3 |Pemenue 3agau Ha Temy «HTepdepeHius cBeTay 2 ITP 14, T1P 17
4 |Pemenue 3a1a4 Ha TeMy «Jludpaxius cBeray 2 [P 14
Pa3znen 8. OcHOBBI ciennaJILHOM TeOPHH OTHOCHTEIbHOCTH (1asee - CTO) 4
Coaep:xanue y4e0OHOI0 MaTepPHAJIA 2
1 |OcHoOBBI cHeNMATBHOH TEOPUH OTHOCUTEJIbHOCTH. [ paHUIIBI IPUMEHUMOCTH KJIACCHYECKON Me- 2 ITP 3, ITP 14, ITP
xaHukH. [locTynaTel cieruanibHON TEOPUHM OTHOCUTENBHOCTH. IIpOCTpaHCTBEHHO-BPEMEHHON MH- 22
81 tepBai. [IpeobpazoBanus Jlopenma. YcnoBue npudMHHOCTH. OTHOCUTENHFHOCTD OJTHOBPEMEHHO-
OCHOBBI CIICLHAbHOI CTH. 3aMeIeHue BPEMEHH 1 COKPAICHNE JUTHHBI. DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
TeOPHUH OTHOCHTENBHO- CBSIBLUMaCCBI C OHEpIUeH 1 UMITY/ILCOM PENATHBHCTCKOH HACTHLIEL. Oueprus nokos. Texunueckue
oTH YCTPOMCTBA U TEXHOJIOTHYECKUE TTPOLIECCHI: CTYTHUKOBBIE MPUEMHUKHU, YCKOPUTEIN 3apsKEHHBIX
YaCTHUI]
IIpakTUyeckne 3aHATHSA 2
1 |Pemenue 3ana4 Ha Temy «CTO» 2 ITP 13, TP 18
Pasznen 9. KBanToBas pusuka 16
Coaep:xanye y4e0HOr0 MaTEPHAJIA 2
9.1 1 |KopnyckyJsipHO-BOJHOBOM Ayaju3M. PaBHOBeCHOE TeIIOBOE M3TydeHne (M3TydeHne abCoOT- 2 ITP 3, TIP 20, ITP
Kobil CI’( 'M Ho HO uépHoro Tena). 3akoH cMmenieHus Buna. ['unoresa [1nanka o xBaHnTtax. @OTOHBL. DHEPIUS U UM- 22, 1P 26, ITP
PIYCKYIAP nynbe Gorona. ortorddext. Onbitel A.I'. Ctonerosa. 3akonsl hoTodPdexra. YpaBHeHHE DH- 44, TIP 45

BOJIHOBOM Ayalin3m

mreitHa i potorddexra. «Kpacnas rpanuna» potorddexra. [lapneHue cera (B YaCTHOCTH,
JIaBJICHHUE CBETa Ha a0COJIOTHO MOTJIOMIAOIIYI0 U a0COTIOTHO OTPaXKAIOUIYIO MOBEPXHOCTD). OmbI-
1ol [1.H. JIeGeneBa. BoiHoBeie cBoiicTBa yactuil. Bonusl ne bpoitns. Jnuna Bonus! ae bpoiis u
pa3Mepsl 001aCcTH JOKAIM3alMK ABMXKYIIelcs yacTulibl. KopnyckymsipHo-BosiHOBOM nyanu3M. Ju-
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(bpaxius 3IeKTPOHOB Ha KpucTauiax. Cnenuduka uaMepenuit B Mukpomupe. CooTHOIIEHUS He-
onpenenénnocrei I'elizenOepra. TexHUUeCcKre yCTPOMCTBA U TEXHOJIOTHIECKHE MTPOLIECCHI: CIIEK-
TpoMeTp, (poToaemMenT, (OTOJaTUMK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHAs OaTapesi, CBETOIUOT

IIp

AKTHYCCKHC 3aHATHSA

Pemenue 3amay Ha Temy «Potorhdexty
Pewenne 3anau Ha temy «Bomnbl ne bpoisi»

ITP 13, ITP 20,
I1P 45

ITP 13, ITP 26,
I1P 45

9.2.
duszuka aroma

Conep:xanue yueOHOro MaTepuaJia

1

®u3uka aroma. OnbITHI 110 HCCIEAOBAaHUIO CTpoeHus aToMa. [lnanerapnas mozens aroma Pesep-
dopna. [Toctynaret bopa. M3nydenne u noriomnieare GOTOHOB IIPH MEPEX0JIe aTOMa C OJTHOTO
YPOBHsI 3HEepruu Ha Apyroi. Buael ciektpoB. CriekTp ypoBHEW 3HEpTuM aroMa Boaopoaa. Cros-
TaHHOE U BBIHYXKJIEHHOE M3lTyueHue cBera. Jlazep. TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKHE
MIPOLIECCHI: CIIEKTPAJIbHBIN aHaIn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTEP

ITP 3, ITP 23, IIP
26, I1P 45

IIp

AKTHYECCKHC 3aHATHSA

1

Pemenue 3anau Ha temy «llocrynarer bopa»

TIP 13, TIP 26

9.3.
®du3uKa aTOMHOTO /1pa
Y JIEMEHTAapHBIX Ya-
CTHUIL

Coaep:xanue y4e0OHOI0 MaTepPHAJIA

1

®@u3uKa AaTOMHOTIO S/IpPa U 3JieMeHTapHbIX YacTul. Hykinonnas monens siapa ['eiizenOepra—
WBanenko. 3apsin sapa. MaccoBoe uncio siapa. M3oronsl. PagnoaktuBHOCTH. Anbda-pacma.
DNEeKTPOHHBINH U TO3UTPOHHBIN OeTa-pacmnaj. ['amMmma-n3nydenue. 3akoH paJuoaKTHBHOTO pacmaja.
PanuoaktuBHBIE U30TOIEI B ipupoae. CBONCTBA MOHU3UPYIOIIETO U3NTydeHHs. BiausiHue paanoak-
TUBHOCTH Ha HUBBIe OpraHu3Mbl. EcTecTBeHHbIH QoH uznyuyeHus. JJozumerpus. DHeprust cBsi3u
HYKJIOHOB B SIT[p€.

NI NN

TP 3, IIP 17, IIP
24, TIP 26

SAnepusble cuibl. Jlepext Macces! spa. SnepHble peakuuu. [lenenue u cuntes siaep. SaepHsie pe-
akTopsl. [IpoGieMbl yrpaBisieMOro TepMOSAEpPHOTO CUHTE3a. DKOJOTHYECKUE ACTIEKThI Pa3BUTHS
SIEPHOMN DHEPreTUKU. MeToAbl PETUCTPALUU U UCCIIEIOBAHNS 3JIEMEHTAPHBIX YyacTull. PyH1aMeH-
TaJbHbIE B3auMoIelcTBYs. bapronbl, Me30HbI 1 JienToHbL. [IpeacraBnenne o CtanaapTHOM Moie-
1. KBapk-TtooHHast Moens aipoHoB. Pusuka 3a npenenamu CrannapTHoi mojenu. TémHas Ma-
Tepus U TéMHas 3Heprus. EquHcTBO n3nueckoil kapTuHbl Mupa. TexHuueckue ycTpoicTBa U TeX-
HOJIOTHYECKHUE IIPOLIECCHI: JO3UMETP, KaMepa BuinbcoHa, siiepHbIil peakTop, TEPMOSIEPHBIA peak-
TOp, aTOMHasi 60M0a, MarHUTHO-PE30HAHCHAs: ToMorpadus

ITP 3, ITP 17, ITP
18, 1P 24, ITP
26

IIp

AKTHYCCKHUE 3aHATUA

1

Pemenue 3ana4y Ha TeMy «3aKOH paliOaKTUBHOTO paciaaa

TIP 13, TIP 26

Pa3nes 10. D1eMeHTbI aCTPOHOMUM M acTPOPU3UKH
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Coaepxkanue y9e0HOro MaTepuajaa

N (&

1 |DjemMeHTBI aCTPOHOMUM DTarbl Pa3BUTHs aCTPOHOMUH. [IpHKIaHOE 1 MUPOBO33pEHUYECKOE 3HA- ITP 3, I1P 18, ITP
YeHHe acTpOHOMUU. [IpIMEHUMOCTh 3aKOHOB (PU3UKH sl 00BACHEHUS. IPUPOABI KOCMUYECKUAX 20, ITP 24, TIP
00BbeKTOB. MeTO/IbI aCTPOHOMHYECKHUX HcciieoBaHu. COBpEMEHHBIE ONITUYECKHUE TEJIECKOIIbI, Pa- 35, I1P 36
JMOTEJIECKOIIbI, BHEaTMOChepHas actpoHomusi. By 3BE3aHor0 Heba. Co3Be3ausi, spKue 3BE3/bI,
IUTAaHEThI, UX BuAuMoe aBwxkeHue. Conneunas cucrema. Connie. ConHeuHas akTUBHOCTb. VcTou-
HuK 3Hepruu CoJsiHIa U 3BE3/1. 3BE3/1bl, UX OCHOBHBIE XapAaKTEPUCTUKH.
10.1 2 |DuaemMeHTBI acTpopu3uku. J[Marpamma «CIeKTPaIbHBINA KJIACC — CBETUMOCTDY. 3BE3/1bI TJIABHOU 2 ITP 18, ITP 20,
DJIeMeHTbI ACTPOHOMHH MOCJIEI0BATENBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTEY I 3BE3]1 IIIaBHOM MOCIEI0BATEIBLHO- IIP 24, I1P 31,
U acTPOU3NKH ctu. Buyrpennee ctpoenue 38€31. COBpeMEHHBIE TPEJACTABICHUS O TPOUCXOKICHUHN U IBOTIOLIMHI ITP 35, ITP 36
ConHua u 3B€31. Jrtansl ku3HU 3B€31. Mueunsiii [1yTh — Hama ["anaktuka. [lonoxxenue u nuxe-
nue Connua B ['anaktuke. Tumbl ranaktuk. Paguoranaktuku u kBa3apbl. UEpHBIE IBIPHI B SApax
ranakTuk. Becenennas. Paciiupenne Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nznyuenue. MaciraOHasi cTpykTypa Beenennoit. Meraranaktuka.
Hepeménnsie npobieMbl acTpOHOMUU
IIpakTHyeckune 3aHATHA 2
1 |Pemenwue 3a1a4 1o acCTpOHOMUU 2 IIP 18
Pa3nes 11. ®uznveckuii NpaKTUKYM 4
IIpakTHyeckune 3aHATHA 4
1 |JIaboparopHas pabota «3ydyeHue u3o0paxeHus NpeaMETOB B TOHKOMN JINH3E» 2 ITP 9, ITP 10, ITP
11.1. 11, TIP 12, TIP
DuU3NYECKU TPaKTH- 20, ITP 32, TIP
KyM 33, TIP 34
2 |JIaboparopHas paboTa «/3yueHne uHTepHEepeHIIH CBETa 2 I1P 12, ITP 20,
ITP 32, TIP 33,
I1P 34
IIpomexyTouHas aTTecTanus 2
Coaep:xanue y4e0HOr0 MaTepHaJia 2
1 |dud3ager mo comeprkanuio pa3aenoB Kypca «MexaHnukay, «MonekymspHas GuU3nuKa U TepMOIUHA- 2 ITP 3, TP 18, TTP
MUKa», «INEKTpoauHamMuKay, «Konebanus u BOIHBI», «OCHOBHI ClIeIUATHLHON TEOPUU OTHOCH- 20, TIP 45

TenbHOCTHY, «KBaHTOBast pu3nKa», « IJIEMEHTHl aCTPOHOMUU U acTpodusukm». Ponb pusuku u
aCTPOHOMMHU B 9KOHOMHUYECKOH, TEXHOJIOTHYECKOM, COLIMAIBHOM U ATHYECKOH cepax AesTebHO-
CTH 4YeJIOBeKa, POJb U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM Hay4yHOH KapTHHE MUPA, 3HA-
YeHHE ONHUCATENbHOM, CHCTEeMaTU3UPYIOLIEH, 00BICHUTENBHOM U MPOTHOCTHYECKONW (PyHKIMH (-
3UUYECKOI TeopHH, poib Gpu3ndeckol Teopuu B GOPMUPOBAHUN NPECTABICHUN 0 pU3nUecKon
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KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOLE

BCEI'O:

144
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA
3.1. Tpe6oBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY O0ecredeHHI0

Jis peanu3any IporpaMMbl Y4eOHOTO MpeMeTa IPEAyCMOTPEHBI CIEAYIOUINE CIIeIUaIbHBIC
MOMEIICHHUS.
Kabuner nexiuonnas ayauropusi (kadbuner 131, ydueOnbiii kopmyc Ne 1). YueOnas aymuropus
nperHa3HayeH Ul POBEICHUS TEOPETHUECKUX U MPAKTUYECKUX 3aHATHH, TPYIIOBBIX M HHAUBHIYab-
HBIX KOHCYJbTAIUH, TEKYILEr0 ¥ HTOIOBOTO KOHTPOJIS.

OodopynoBanue yueOHOro KabMHeTa
Jocka knaccHasl.

Kadenpa.

Kpecno aynutopHoe

Cron nnst mpenoiaBaTess.
Cron-napra.

Cryn s nmpernoaaBaTels.

ogakrwdE

Y4yeOHO-HAJIAAHBIE TOCOOUS
1. VYyeOHble IUIAKATHI.

Texnuyeckue cpeacTBa 00y4eHus
1. DOkpan.
2. IIpoexTop.
3. HoyTOyk nmepeHOCHOi.

JIaGoparopust metoquku ¢usuku (kabuner 206 y4ueOnwrii xopmyc Nel). YyeOnas ayauropus
npeAHa3HaueHa sl IPOBEICHHUS JIAOOPATOPHBIX Pa0OT IO BCeM pasjeniaM (Gpu3uku.

OcHosHoe 06opydosanue: 1) KOMIUIEKT AEMOHCTPAIMOHHBIX Ha00poB mo BO u KM; 2) koMIutekT 1abopatopHo-
JIEMOHCT-PAIMOHHBIH DKcia; 3) KOMIUIEKT J1abopaTopHbix pabot; 4) kommiekT obopymoBanus Bpamenue; 5) TvmoBoit
KOMIUIEKT 000py0oBaHusl 1JIsl IeMOHCTpanuii o dusuke no kypcy «TepMmoauHamukay Juis 001ieo0pa3oBaTesibHbIX yupe-
xaernii (KT); 6) TUIoBOM KOMIUTEKT 000pYJOBaHUS IS JIEMOHCTPAIMiA 10 (PHU3HKE MO KypCy «DJIEKTPOJIUHAMHUKA» Pa3-
nen «IeKTpoMarHeTu3mMy» s o6ieobpasosarenbHbix yupexaenuit (KD-2); 7) THIoBo#H KOMIIEKT 000pyI0BaHUS SISt
JIEMOHCTpanui 1o Gu3nke 1o Kypcy «JIeKTpoIuHaMHUKa» pa3zen «Paanocsa3py» 11 00meo0pa3oBaTeNbHbIX yIPEKICHUH
(KOD-4); 8) TuoBoi# KOMIUIEKT 000PYMOBAHUSI ISl JEMOHCTpANUi 0 (HU3MKE MO0 KypcaM «DJIEKTpOJUHAMHKAY, «OnTu-
Kay» st 001eodpaszoBarenbHbix yupexaeHuii (KA20); 9) TunoBoi KOMIUIEKT 000pyA0BaHUS ISl JEMOHCTpAUi Mo Qu-
3MKE M0 KypCcy «DJeKTpocTaTtukay Juisi obiieoopasoBateibhbix yupexaeuuii (KJI3c¢); 10) Tunosoii koMIiekT 006opyaoBa-
HUSL JUIS JIeMOHCTpaimid nmo ¢usnmke no Kypcy «MexaHuka» aist obimieodpazoBarenbibix yupexaenuit (KJM-1);
11) THMOBO#H KOMILIEKT 000PYIOBAHMS TS AEMOHCTPAINiA 10 Gu3nKe 1Mo Kypcy «MexaHuka» it 001eo6pa3oBaTeIbHBIX
yupexnennii (KIM-2; 12) komruekt mudpoBbix usmeputeneit; 13) Habop 1eMOHCTpaIMOHHbINH ['eoMeTpruuecKas ONTHKA;
14) nabop JeMOHCTpanUMOHHbIH Mexanuka; 15) HaGop 1eMOHCTpaOHHbINH DjekTpudecTBo 1-3; 16) HabGop neMoHCTpanu-
OHHbII MostekymspHast Gpusnka; 17) ceKyHIoMep 3JIeKTPOHHBIIN; 18) BaTTMETp MOTIOMAIOIEeH MOIITHOCTH.

Yemanoexu ona evinonnenus nabopamopuvix pabom:

1) DnexTpoobopynoBaHKe IKOIEHOTO (GU3MYEecKOro KabuHeTa; 2) DKCIePUMEHT NPU U3YYCHUH MEXaHWYSCKHX SB-
nenuii; 3) Mexanuueckue KosiebaHus U BOJHbI, 4) SIBIeHHs TMIPOCTATHKU M THAPOIMHAMUKHY; 5) MonekynspHas QU3nka 1
TeryioBble siBJeHHs; 6) OCHOBHBIC SBJCHHMS M 3aKOHBI JJCKTPOCTATUKH; () [IOCTOSIHHBIA 3JEKTPHYSCKHH TOK;
8) DiexTpuyeckuid TOK B monynpoBogHukax; 9) [lepemenubii aaekTpryeckuid Tok; 10) SIBneHns reoMeTpHIecKOil ONTHKH;
11) sIBnenus BonHOBOM onTHKM; 12) SIBJIeHHS KBAHTOBOH (PU3UKH.

Habopwvl oemoncmpayuonuvie: Mexanuka; [ 'eomerpudeckasi ONTHKA; DIEKTPUIECTBO; KOMIUIEKT Bpamenue; Tumno-
Bble KOMIUTeKTh: Mexannka KJIM-1; Tepmomunamuka KJ/T; Dnexkrpocratuka; Dnekrpudeckue nemu KJ[D-4; Onrnka
KAD0; Yepnsiii sk K/D-2; KoMIuiekT JeMOHCTPAIMOHHBIX MPHOOPOB MO BOJHOBOM ONTHKE W KBAHTOBOW (H3HKE;
Komrutekt naboparopusix pabot; Kommiekr nprubopos YueOHbIid-2.
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Hzmepumenvhuvle npudopbi: KOMILIEKT U3MEPUTENIEH, CEKYHAOMED, IEKTPOHHBIA CEKyHIOMED, TUHAMOMETPHI, TU-
HaMOMETp JIEMOHCTPAIMOHHBIN, JUHAMOMETP bBaKymMHCKOTO, YXHAKOCTHOW MaHOMETp, OapoMeTp-aHepOH] IIKOIbHBIH,
apeoMeTp, aBOMETP IIKOJIbHBIN, aMIEPMETP AEMOHCTPAL[IOHHBIN, BOJIBTMETDP JEMOHCTPALMOHHBIH, MYJIbTHMETP, BATTMETP
JIEMOHCTPAIIMOHHEIA, MIJUITHAMIIEPMETP JTa00paTOpHBIN, cdeTdnK-cekyHmnomep CCOII, TepmoMeTp AEMOHCTPAIlMOHHBIH,
TaxOMETP PE30HAHCHBIM, aMIIEpMETP, BECHI TEXHUYECKUE, BECHl UYBCTBUTENbHbBIE, BOIbTMETP M2017, raisBaHOMeETp ne-
MOHCTPALMOHHBIH, rabBaHOMETP 3epKanbHblil M1032, usmepurens manbix nepemeniennit UMII-1, mokcmeTp, MUKpoMma-
HOMeTp, MuLTBONIbTaMnepmerp M2020, ocumsutorpad O3Y.

Hcmoyunuxu numanus: seinpamutens BC 4-12, Bempsivmurens BC 24-M, perynarop Hanpsbkenus PHIL, Bempsmu-
Tenb BYII-2, HCTOUYHUK MUTaHUS MIKOJBHBIHN, BeipsaMuTens BC 25, ucrounuk nutanus UOIIII-2, uCcTOUHUK MUTaHUS Jia-
6oparopHusiit JINII, npeobpa3oBaTenb BHICOKOBOIBTHBIH, 3ByK0BO# renepatop I'3111, 3BykoBoii reneparop I'3M.

IIpubopyer no snexmpuuecmsy: MallnHA 3IEKTPOPOpPHAs], STEKTPOMETPEI, S00HUTOBAsI U CTEKIISTHHAS MAJOYKH, CyIl-
TaHbl Ha U30JATOpE, Kojeco PpaHKINHA, MAsITHUK 3JIEKTPOCTaTHIECKUH, mprOop Maxa, peocTaTsl, Mara3uHbl COIPOTHB-
JIeHUH, O6aTapess KOHIEHCATOPOB, TPAHC(HOPMATOP YHHUBEPCATIBHBIN IIKOJIBHBIN, KaTyMIKa U1l JEMOHCTPAlMd MAarHUTHOTO
MOJI TOKA, HJIEKTPHUECKHN 3BOHOK, MarHUTOIEKTPUIECKAst MalllMHa, Pa300PHBIN 3JIEKTPOMArHAT, ABYXIOIIOCHBIH Hepe-
KIIFO4YaTenb, HaOOPhI I IeKTpoian3a [ opsUKiHa, HHAYKIIMOHHAS KaTylIKa ¢ (heppOMarHUTHBIM CEpACIHUKOM, KOMIIJICKT
MIOCTOSIHHBIX MarHUTOB, HEOHOBAs JIaMIla Ha CTOWKE, NMPUOOp A1 JEMOHCTPAlMU MarHUTHOTO TOJS KOJIBIIEBOTO TOKA,
KOMIUIEKT MarHUTHOIO MOJs TOKa, IEKTPOABHUraTelb YHHBEpPCAJIbHBIN, POMKOIOBOPUTENh AWHAMUYECKHH, AMHAMOMa-
LIMHA, KaTyllKa ApOcceibHast, Karynka Pymkopda, MammHa mocTosHHOro Toka, MocT P333, Habop mosmynpoBOAHHUKOBBIX
pudOpOB, MPUOOP AJIsI U3MEPEHHUST MOIITHOCTH MOTOpa, MHAMKATOp MHAYKIuK 11-554.

Ipubopsi no onmuke: MUKPOCKOII, OCBETUTEIh K MUKpPOCKOIY, ckaMbsl onTuyeckass ®OC ¢ neransaMu, onTudeckas
CKaMBbsl Mallasi, OIITHIeCKasl CKaMbsl OOJIbIIasi, HAOOPHI JIMH3 U 3epKaJ, 0 HHTepPEepeHIINN U TUPPaKINU CBETA, IT0 HOJISPHU-
3alli¥ CBETA, YHUBEPCANBHBIA MPOCSKIIMOHHBIN ammapar, OCBETHTEIb TCHEBOW MPOEKIUH, MPHOOP I M3yUCHHS 3aKOHOB
ONTHKH, IPHOOP CIIOKECHUS [[BETOB CIIEKTPa, I1aiiba ONTHIecKas, CBeTO(QHIBTPHL

IIpubopwr no keanmosoli gusuxe. reHeparop «CrexTp-1», HHIUKATOP M3IIydCHUS] HOHU3UPYIOIUX JaCTHLl, Kamepa
Uil HaOmoneHus anbda-gacTul, ocBetutens Y PO-1, cnekrpockon aAByXTpyOHBIH. llITaTHBEI yHHBEpCanbHBIC, CTOIUKH
II0/TbEMHBIE.

KBanropuym (xabuner 102 yueOGHbili kopmyc Nel). YueOHast aynuTopusi nmpenHazHauyeHa s
MPOBEJICHUS JIaDOpaTOPHBIX padOT MO BceM paszzaeniaM (pU3UKH.
O6opynoBanmue:
[udposas naboparopus 1o ¢usuke (CTaHIAPTHBIA YPOBEHB)
JlabopaTopHoe o0opyaoBaHuE TIO (PUBHKE

st camocTosiTeIbHON padoThl 00y4YarOIMXCsl UMEETCSl YMUTAIBHBIN 3a1 (MeMaTeKka) ¢ BHIXOJOM B
ceTb uHTepHeT (Aya. 111 yueOnslii kopiyc Nel).
1. O6opynoBanmue:
1.1. MounuTop 19" LCD LGM-W1934S BN (5 mrt.),
1.2. Monutop ASUS 17" LCD (1 mr.),
1.3. MounuTtop 19” topview A1981Wx (41mT.)
1.4. Cucremnsiii 610k Intel Celeron 430 (7 mit.),
1.5. Cucremnsiii 610k Intel Celeron 430 1800/ DIMM 1Gh/HDD 160Gb,
1.6. Cucremnsiii 0ok Intel Core i5 4096, 500Gb DVD-RW,
1.7. CTonbl KOMIBIOTEPHBIE,
1.8. Ctosbl KOMIIBIOTEPHBIE YTIIOBEIE C TyMOaMH,
1.9. Crynbs, mxad,
1.10. Cremnax s JUCKOB.
2. IIporpamMmmHoe o0ecnieyenune:
2.1. Microsoft Windows 7,
2.2. Microsoft Office 2007,
2.3. Mozilla Firefox
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3.2. UudopmanuonHoe odecriedeHne 00yueHust
IlepeyeHb pekoMeHayeMbIX Y4eOHbIX U3aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbHON JIUTEpPa-

TYpbI

Jns peanusanuu mporpamMmbl OMOIMOTeUHbIH (OHI 00pa3oBaTEIbHON OpraHM3aldd HUMEET
NeyaTHBIC W/MITH 3JIEKTPOHHBIE 00pa30BaTeNbHbIC U NH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHIYEMBbIE JUIs
MCIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLECcCe

OcHoBHas1 JiuTEpaTypa

DJIeKTPOHHBbIE U3IAHMS

1. Mskumes, I'. SI. @usuka: 10-i knacc: 6a30BbIid U yriyOn€HHBINA YpoBHU : yueOHuk / I
. Maxumes, b. b. byxosues, H. H. Corckuii ; moa penakuueit H. A. ITapdentbeBoit. — 11-¢ u3gm.,
crep. — Mockaa : [IpocBemenne, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — TekcT : 2JIeKTPOH-
HbI# // Jlanb : anexkTpoHHO-OMOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/408686 (na-
ta oOpamenus: 11.03.2025). — Pexxum noctyna: i aBTOpU3. 110JIb30BATEIEH.

2. Msikumes, I'. SI. ®usuka: 11-i knacc: 6a30BbIl U yriayOa€HHBIN ypOBHH : yueOHHK / I,
S1. Msxumes, b. b. Byxosues, B. M. Yapyrun ; nox penakiueit H. A. [NapdentseBoit. — 12-e u3n.,
crep. — Mockaa : [IpocBemenue, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — TekcT : 2JIEKTPOH-
HbId // Jlanb : anexkTpoHHO-OnOMMoTeunas cucrtema. — URL: https://e.lanbook.com/book/408689 (na-
ta oOpamenusi: 11.03.2025). — Pexxum gocTyna: i aBTOpHU3. MOJIb30BaTENCH.

JonosHuUTEILHAS JIUTEpPATypa
1. Kpapuenko, H. FO. ®wusuka : yueOHUK U MPAKTHKYM ISl CPEAHETO MPOPECCUOHATBHO-
ro obpazoBanus / H. FO. KpaBuenko. — Mocksa : UznatensctBo FOpaiit, 2024. — 300 ¢. — (IIpo-
(deccuonanpHoe obpaszoBanue). — ISBN 978-5-534-01418-1. — Tekcr : 3nexTponHbIi // O6pa3oBa-

tenpHas mnatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/537596 (nmata oOpamieHus:
11.03.2025).

2. Ponuonos, B. H. ®usuka : yuebHOe mocodue s cpeHero npopeccuoHaibHoro oopa-
3oBanus / B. H. PognonoB. — 2-e uzn., ucnp. u gon. — Mocksa : M3parensctBo HOpaiit, 2025. —

236 ¢. — (ITpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-20786-6. — TekcT : 371€KTPOHHBIN
// O6pazoBatensHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558785 (nara obparre-
Hus: 11.03.2025).

HNudpopmanuonHbie pecypchbl HHGPOPMALUOHHO-TEJIEKOMMYHHKALMOHHON C€TH HHTEPHET
www.fcior.edu.ru (deaepanbHblii 1eHTP HHOOPMAITHOHHO-00Pa30BaTEILHBIX PECYPCOB).
wwww.dic.academic.ru (Axagemuk. CioBapy U SHITUKIONEINN).
www.booksgid.com (Boo” Gid. DnekrponHast GHOIHOTEKA).
www.globalteka.ru (I'mob6anreka. ['mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe okHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru (JIydmmas ydeOHas nuteparypa).
www.school.edu.ru (Poccuiickuii obpa3oBarenbHbIii mopTtai. JloCTymHOCTh, KadecTBO, 3 dek-
TUBHOCTb).

8. www.ru/book (DnekTpoHHas OMOTHOTEYHAS CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypcbl MHTepHETa — OH3HKA).
10. www.school-collection.edu.ru (Eaunas xomtekuus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
11. https/fiz.1september.ru (yueOHo-MeTOqMueCcKas razera «Dusnkay).

NoakowhE
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOTI'O IIPEJIMETA

KoHTpoJsib 1 o1leHKa pe3ylbTaTOB OCBOEHUSI YyUeOHOTO MpEIMETa OCYIIECTBISETCS Mperno-
JaBaTeJeM B MPOIIECCE MPOBEICHUSI MPAKTUYECKUX 3aHSATUM, TECTUPOBAHUS, a TAKKE BBITOJHEHHS
00y4aroIMMUCS UHANBUYaTbHBIX 3aJJaHHM, TPOEKTOB, UCCIIEIOBAHUM.

PesyabTaTsl 00yyeHus
(IlpexMeTHBIE pe3yJIbTATHI)

@®opMBbI M METObI KOHTPOJISI U OLICHKH pe-
3yJbTAaTOB 00y4eHH

1)nmoHuMaTh poiib GU3MKKA B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, IKOJIOTHUECKOM, COLIU-
abHOM 1 3TUYECKOH cepax IeaTelbHOCTH
YeJI0BEKa, POJIb M MECTO (PU3UKHU B COBpE-
MEHHOW Hay4HOH KapTHHE MUpA, 3HAYCHHUE
OIMCaTeIbHOM, CUCTEMaTH3UPYIOILEeH, 00b-
SICHUTEJIBHOW ¥ POTHOCTUYECKOH (DyHKIIUI
($U3NIECKOil TEOPUHN — MEXAHUKH, MOJICKY-
JSIPHOM (PU3KMKU M TEPMOAMHAMUKH, POIIb
¢buznveckoii Teopun B GopMUpOBaAHHUH TTPEI-
CTaBJICHUH 0 (PU3NUECKON KapTHHE MUPA;

— BBIIOJIHEHUE YIIPAKHEHUH, PEIICHKE 3a1a4,
BBIIIOJIHEHHUE IIPOEKTA.

2)pa3inuyath YCIOBUS IPUMEHUMOCTH MO/jIe-
nel pu3nyecKux Tea U MpoLeccoB (sBie-
HUI): MHEpLUAJIbHAs CUCTEMa OTcuéra, al-
COJIFOTHO TBEP/I0€ TEJ0, MaTepUalIbHAs TOY-
Ka, paBHOYCKOPEHHOE JIBUKECHUE, CBOOOTHOE
najieHue, abcoIIoTHO ynpyras qedopmanus,
a0COIIOTHO yIpyroe u abCOIOTHO HEYIIPY-
roe CTOJIKHOBEHMS, MOJIENIU Ia3a, )KUAKOCTH
U TBEPAOTO (KPUCTATUIMIECKOTO) TeIla, He-
aJbHBIN ra3, TOYEYHBIN 3aps]l, OAHOPOIHOE
AIIEKTPHUYECKOE TIOJIE;

— BBIIIOJIHCHUC ynpaxcHeHI/Iﬁ, PCUICHUC 3a14a4,
BBIITOJIHCHHEC IMIPOCKTA.

3)pa3nuuarh ycaoBHs (TPaHUIIbI, 00JIACTH)
MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TI0-
HUMaTh BCceoOIuit Xxapakrep GyHIaMeH-
TaJBHBIX 3aKOHOB M OTPAaHUYCHHOCTH HUC-
M10JIb30BaHUsl YaCTHBIX 3aKOHOB;

— BBINOJIHEHUE YIIPAXHEHUH, PEIICHHE 3a/1a4,
— BBIMOJTHEHHUE J1a00paTOPHBIX paboT,
BBIITOJIHCHHEC MTPOCKTA.

4)aHaTM3uPOBaTh M OOBSICHATH MEXaHHYe-
CKHE MPOLECCHI U ABJICHUS, UCTIONIB3Ys OC-
HOBHBIE TIOJIOKEHUS ¥ 3aKOHBI MEXaHUKU
(OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHIKE-
HUS, POPMYJIBI KHHEMATUKH PaBHOYCKOPEH-
HOTO JIBIDKEHUS, mpeoOpa3oBanus [ anunes
JUTSI CKOPOCTH U TIEPEMETIICHHMS, 3aKOHBI
HetoTona, npuHuun oTHocutenbHocTH [a-
JuIesi, 3aKOH BCEeMUPHOTO TATOTEHUS, 3aKO-
HBI COXpaHEHUsI UMITYJIbCa U MEXaHUYECKOU
SHEPTHH, CBSI3b PAOOTHI CHIIBI C K3MEHEHHEM
MEXaHUYECKOM PHEPTUH, YCIOBUS PAaBHOBE-
cusi TBEPAOTO TeJa), MPU STOM HCIIOJIb30BaTh
MaTeMaTU4YeCKOoe BhIPaXKEHUE 3aKOHOB, YKa-
3BIBATh YCJIOBHSI MPUMEHUMOCTH (hr3HYe-

— BBITIOJIHEHUE 33J]aHU B TECTOBOM opme
onpoc
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CKHX 3aKOHOB: TIpeoOpa3oBanuii ["anmmes,
BTOPOTO U TpeThero 3akoHOB HrloTOHA, 3a-
KOHOB COXpPaHEHUS UMITyJIbca U MEXaHUYe-
CKOM HHEPruu, 3aKOHa BCEMUPHOTO TATOTE-
HUS;

5)aHanu3upoBaTh U OOBSICHATH TEILJIOBBIC
IIPOLIECCHI U SIBJIEHUS, UCII0JIb3Ysl OCHOBHBIE
nonnoxkeHnuss MKT u 3akOHBI MOJIEKYIISIPHOU
(GU3UKN ¥ TEPMOJUHAMUKY (CBSI3b AaBJICHUS
HJICATIBHOTO T'a3a CO CPEAHEN KUHETUYECKON
SHEprueu TEeIIOBOTO ABMKEHUS U KOHLICH-
Tpaluei ero MoJieKyJ, CBA3b TEMIIEPATypbl
BEILIECTBA CO CPEIHEW KUHETUYECKOM SHEP-
rMel TEII0BOIO ABM)KEHUS €r0 YacTull,
CBA3b JaBJICHUS UICAIBHOIO ra3a ¢ KOHIICH-
Tpalnue MOJIEKYJ U €ro TEMIIEpaTypoi,
ypaBHeHue MenneneeBa—Knaneiipona, nep-
BbIil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHE
HUS DHEPTHH B TEIJIOBBIX Mpolieccax ), Ipu
3TOM HCIOJIb30BaTh MaTEMATUYECKOE BbIpa-
YKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS IIPUME-
HUMOCTH ypaBHeHUs MenpeneeBa—
Knaneiipona;

— BBINOJIHEHUE YIIPAXKHEHHH, PEIICHNE 3a/1a4,
— BBIMOJHEHUE 1a00paTOPHBIX PadoT,
BBITTOJIHEHUE MTPOEKTA.

6)aHanu3upoBaTh U OOBSICHATH AJICKTPUIC-
CKUe SIBJICHHSI, UCIIOJIb3Ysl OCHOBHBIE MOJIO-
JKCHHA U 3aKOHBI 3JICKTPOANHAMUKHA (3aKOH
COXPAHEHHUS IIEKTPUUYECKOTO 3apsi/ia, 3aKOH
Ky.]IOHa, MOTCHUHUAJIIBHOCTD 3JICKTPOCTATHUYC-
CKOTO MOJIsl, MPUHIUI CYHEPIIO3UIINHU dIIEK-
TPUYECKUX TOJICH, TIPH 3TOM yKa3bIBas yCJ0-
BUS IPUMEHUMOCTH 3akoHa KymnoHa, a Takxke
MPAKTUYECKH BaXKHBIE COOTHOIIEHUS: 3aK0-
Hbl OMa 171 yJacTKa [enu U ISl 3aMKHYTON
AJIEKTPUYECKOM LIEeTH, 3aKOH J[KOoys—
Jlenma, mpasuna Kupxroda, 3axonsr dapa-
nest 711 DJIEKTPOJIN3a);

— BBINIOJIHEHUE 33J]aHU B TECTOBOM opme
o1poc

7)onUChIBaTh PU3MYECKUE MTPOIIECCHI H 5B-
JICHH S, UCITOJIb3YS BEJIMYMHBI: TTIEPEMEILICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TENA U CH-
CTEMBI TEJ, CHJIa, MOMEHT CHJIEBI, TaBIICHHUE,
MOTEHIMAIbHAsl SHEPTUs, KHHETHYECKas
SHEPTHUsl, MEXaHWYEeCKas PDHeprusi, paboTa
CHUJIBI, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
CHUJIa TSKECTH, CHJIa YIIPYTOCTH, CUJla Tpe-
HUSL, MOIITHOCTb, SHEPTHs B3aUMOICHCTBUS
Tena ¢ 3emiél BOIM3H €€ TOBEpXHOCTH,
SHEPTUs yIpyrou aedopMaiuu IpyKUHBI,
KOJIMYECTBO TETUIOTHI, AOCOJIFOTHAS TEMIIEpa-
Typa Tena, paboTa B TEpMOJAMHAMHUKE, BHYT-
PEHHSISI SHEPTHUs UACATHHOTO OHOATOMHOTO
raza, paboTa ueaibHOro ra3a, OTHOCUTEIb-
Has BJIaxHOCTh Bo3ayxa, KII/[ naeansHoro

— BBINOJTHEHHWE 3a/IaHUI B TECTOBOM (hopme
orpoc
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TEIUIOBOTO ABUraTeNs; JIEKTPUIECKOE M0JIE,
HaNpsHKEHHOCTD JIEKTPUYECKOTO 101,
HanpsHKEHHOCTD MOJIsl TOUEYHOTO 3apsaaa WK
3apsHKEHHOIO 11apa B BAKyyMe U B AMJIEK-
TPUKE, NOTEHIMAJ AIEKTPOCTATUYECKOIO T10-
7151, pa3HOCTh MOTEHIHAJIOB, SJIEKTPOJABUKY-
11as CUJIa, CUJIa TOKA, HaNpsHKEHUe, MOIL-
HOCTb TOKA, 2JIEKTpUYECcKasi EMKOCTb ILIOC-
KOI'0 KOHJIEHCAaTOpa, CONPOTUBIIEHUE y4acT-
Ka LIEIH C [10CJIEI0BATEIbHBIM U NTapalieib-
HBIM COEIMHEHUEM PE3UCTOPOB, IHEPI U
JIEKTPUUYECKOTO MOJIsl KOHJEHCATOPa,

8)00BIACHATH 0COOEHHOCTH MTPOTEKaHUs (Hu-
3MYECKUX SIBJICHUN: MEXaHHUUECKOE JIBHKE-
HUE, TETUIOBOE JIBUKCHUE YACTHIL BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBHIKE-
Hue, Tuddy3us, HcrIapeHue, KUIEHUE U KOH-
JICHCAIINSI, TUTABJICHUE Y KPUCTAUTA3AIIHS,
HAIPaBJICHHOCTh TEILIONEPEAayuH, AICKTPH-
3aIust TeJ, SKBUIIOTCHIIMAILHOCTH IIOBEPX-
HOCTH 3apsHKCHHOTO NMPOBOJIHUKA;

— BBITIOJIHEHUE 3aJ]aHUIA B TECTOBOH (hopme
onpoc

9)IpOBOANTH UCCIIEIOBAHIE 3aBHCHMOCTH
OJTHON (PM3UYECKOM BETHMUUHBI OT APYroii ¢
HCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUN, IIPU
3TOM KOHCTPYMPOBATh YCTAHOBKY, (pUKCHpO-
BaTh PE3yJIbTaThl IOJyYEHHON 3aBUCUMOCTH
(bu3nYeCcKUX BEITUYUH B BUJIE IPa(UKOB C
yu€TOM aOCOIOTHBIX MOTPEUTHOCTEH U3Me-
pEHMIL, IeaTh BEIBOJBI 10 PE3y/IbTaTaM UC-
CJICIOBAHMS,;

— BBINIOJIHEHUE YIIPAKHEHUH, pelIeHHe 3a/1a4,
— BBITNIOJIHEHUE JIAOOPATOPHBIX padoT,
BBITIOJTHEHUE MPOEKTA.

10)npoBOANTH KOCBEHHBIC U3MEPEHUS HU3H-
YEeCKHUX BEJIUYMH, IPH STOM BBIOMPATh ONTH-
MaJIbHBIA METOJ U3MEPEHNUs, OLIEHUBATh a0-
COJIFOTHBIE U OTHOCHUTEIIbHBIE TIOTPEITHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHUH;

— BBINOJTHEHUE 3a/IaHUI B TECTOBOM (hopme
oIpoc

11)poBOAUTH OMBITHI MO TPOBEPKE MPEIIIO-
YKEHHOU TMIIOTE3bI: IJIAHUPOBATh SKCIIEPHU-
MEHT, COOMpaTh SKCIEPUMEHTAIbHYIO yCTa-
HOBKY, aHaJIM3UPOBATH MIOJyUYEHHBIE PE3YJIb-
TaThl U JEJIaTh BBIBOJ O CTaTyCe MPEI0KEH-
HOI TUIOTE3HI;

— BBITIOJIHEHUE 3aJ]aHU B TECTOBOM opme
onpoc

12)co6mronaTh nMpaBuiia 0€30MacHOTO TPy/aa
IIPU IPOBEICHUH UCCIIE0OBAaHUH B paMKax
y4eOHOTr0 SKCIIEpUMEHTA, TPAKTUKYyMa U
y4eOHO-HCCIIEI0BATENIBCKOM U IPOSKTHOM
JESTeTHbHOCTH C MCITOJIb30BAaHUEM H3MEpH-
TEJBHBIX YCTPOMCTB U TabOpaTOPHOTo 000-
pYIOBaHUS;

— BBITIOJIHEHUE 33J]aHUI B TECTOBOM opme
oIpoc

13)pemaTh pacuETHBIC 3aJa9M C SIBHO 3a/1aH-
HOM M HESIBHO 33JIaHHON (PU3HUECKOU MOJIe-

JIbIO: HA OCHOBaHMH aHaJIM3a YCIOBHsI 000C-

HOBBIBATh BHIOODP pU3HMUYECKON MOJIENH, OT-

— BBINMOJTHEHWE 3a/IaHUI B TECTOBOM (hopme
onpoc
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Beyaroliei TpeOoBaHUsAM 3a7jauu, IPUMEHATh
(hOopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TI0-
CTyJaThl PU3NYECKUX TEOPUN IIPU UCHIOIb-
30BaHUU MAaTEMaTUYECKUX METOJIOB PEIICHUS
3aJ1a4, IPOBOJAUTH PAacUEThl HA OCHOBAHUU
HMMEIOIINXCS TAHHBIX, aHAJTU3UPOBATH pe-
3yNbTaThl U KOPPEKTUPOBATh METO/IBI perie-
HUS ¢ YYETOM MOJIYYECHHBIX PE3YJIbTATOB;

14)pemarh kKaueCTBEHHBIE 3a1a49H, TPEOYIO-
e MPUMEHEHHS 3HAaHWI U3 Pa3HbIX pasje-
JIOB Kypca (HU3UKH, a TAK)KE HHTETPAIHH
3HAHWUW U3 JPYTUX MPEIMETOB €CTECTBCHHO-
HAYYHOT'O IIUKJIA: BBICTPAUBATh JIOTHUYECKYIO
LIETIOYKY PACCYX ICHUM C OMIOPON HA U3yUYECH-
HBIC 3aKOHbI, 3AKOHOMEPHOCTH U (pU3NYe-
CKUE SIBJICHUS;

— BBITIOJIHEHUE YIIPAKHEHUH, pEIICHHUE 3a]1a4,
— BBITIOJIHEHUE JIAOOPATOPHBIX padoT,
BEITIOJTHEHUE MTPOCKTA.

15)1cnonb30BaTh TEOPETUUCCKUE 3HAHUS IS
0OBSICHEHUS] OCHOBHBIX MPUHIIUIIOB paOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB;

— BBINOJHEHUE 33/IaHUI B TECTOBOM (hopme
onpoc

16)npuBOIUTE IPUMEPBI BKJIaa POCCHUCKIX
1 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbsSCHEHHE IPOLIECCOB OKPYXKAIO-
LIer0 MUpA, B pa3BUTHE TEXHUKHU U TEXHOJIO-
THi;

— BBINOJHEHUE 33/IaHUI B TECTOBOM (hopme
onpoc

17)ananu3upoBaTh U OLICHUBATH ITOCIIC]I-
CTBUS OBITOBOM M MPOU3BOICTBEHHOI J1es-
TEJIbHOCTHU YEJIOBEKA, CBSI3aHHOM ¢ pu3nuye-
CKHMMHU TPOIECCAMH, C TTO3UIIUI SKOJIOTHYe-
CKOIi O€301TaCHOCTH, TIPEACTABJICHUH O paIu-
OHAJILHOM NIPUPOJIOTIONIb30BAHHH, & TAaKXKe
Pa3yMHOM HUCIOJIb30BaHUM JOCTHKEHUI
HAyK{ ¥ TEXHOJIOTUH /7S JasibHelIero pas-
BUTHS YE€I0BEYECKOr0 00IIECTBA;

— BBITNIOJIHEHUE 3aJJaHH B TECTOBOH (hopme
orpoc

18)npuMeHsTh pa3IMYHbIE CIIOCOOBI paOOTHI
¢ uHpopmarmeit GU3NIeCcKoro CoAePKaHus C
HCMOJIb30BAaHUEM COBPEMEHHBIX HHPOpMa-
IIUOHHBIX TEXHOJIOTUH, ITPH ITOM HCIIOJIB30-
BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEX-
HOJIOTHH JUTSI TIOUCKA, TIepepaboTKH U MIPEIb-
SBJICHHsI yUeOHOM U HayYHO-TIONYJISIpHON
nHpOpMAINH, CTPYKTYPHUPOBAHUS U HHTEP-
npeTanuy HHPOpPMaLUH, OTy4YeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIH-
3MPOBATh MOJIy4aeMyI0 HH(POPMALIHIO U Olle-
HUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HaHU, TaK 1 Ha OCHOBE aHa-
JIM3a UCTOYHHUKA MHPOpMAIIH;

— BBINOJTHEHUE 3a/IaHUI B TECTOBOM (hopme
onpoc

19)HpOHBJ'ISITL OpTraHHU3allMOHHBIC U ITO3HABA-
TCJIBHBIC YMCHUA CaMOCTOATCIIBHOI'O HpI/IO6-
PETCHHUA HOBBIX 3HAHUM B mponecce BbIMOJI-
HCHUA NPOCKTHBIX U yqe6H0-

— BBINMOJTHEHWE 3a/IaHUI B TECTOBOM (hopme
onpoc
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HCCIIEI0BATENIbCKUX padoT;

20)paboTath B rpyriIie ¢ UCIIOJTHECHUEM Pa3-
JIMYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBATh
paboTy rpynimsl, palMOHAILHO PACIPENEIIATh
IEATeIHOCTh B HECTAHJAPTHBIX CUTYAIUsAX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] KXKIOTO U3
YYaCTHUKOB TPYIITBI B PELICHUE PaCCMaTPH-
BaeMoM MpoOJIEMBblI;

— BBITTOJIHEHUE YIIPAXKHEHHH, PEIICHNE 3a/1a4,
— BBIMOJHEHHUE 1a00paTOPHBIX PadoT,
BBITTOJIHEHUE MTPOEKTA.

21)posIBISTH MOTHBALIUIO K OyayILEi mpo-
(hecCUOHAaTBHON JEATEIILHOCTH IO CIICIIH-
ATBHOCTSAM (PU3UKO-TEXHUIECKOTO MPODHUIISL.

— BBITIOJIHEHUE 33JJaHHUIA B TECTOBOH (hopme
onpoc

22)noHUMaTh pojib (HU3UKU B SKOHOMHUYE-
CKOM, TEXHOJIOTUYECKOM, COMMAIIbHOM M dTH-
geckoii chepax JesTeILHOCTH YEIOBEKa,
POJIb U MeCcTO (PU3KKH B COBPEMEHHOM Hay4-
HOU KapTHUHE MHUPA, POJIb ACTPOHOMHH B
MPAKTUYECKON JAESITeTbHOCTH YeJIOBeKa U
JaJIbHEUIIIEM HaYyIHO-TEXHUICCKOM Pa3BH-
THU, 3HAaYCHHE OMHCATEIHHON, CUCTEMATHU3H-
pyrotei, OObSICHUTETLHOW U IPOTHOCTHYC-
CKOM QyHKIMIA PU3HUECKON TEOPUH — dIIEK-
TPOJUHAMUKH, CIICIIUATHLHONW TEOPUH OTHO-
CUTENIbHOCTH, KBAHTOBOU (PU3UKHU, POIb PU-
3WYECKOH Teopur B HYOPMHUPOBAHHH MIPE-
CTaBJICHUH 0 (pU3NUECKON KapTHHE MUPAa,
MeCTO (PU3UYECKON KapTHHBI MUpa B 001IIeM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE;

— BBINIOJIHEHUE 3aJJaHUi B TECTOBOM opme
orpoc

23)pa3nuyaTh yCIOBUS IPUMEHHUMOCTH MO-
neneit pu3nyecKux Ten u mpoIeccoB (sBie-
HUI): OTHOPOJHOE JEKTPUUECKOE U OJTHO-
POHOE MarHUTHOE I10JIsI, TAPMOHUYECKUE
Kosie0aHUs, MaTeMaTUYECKUI MasTHUK, UIe-
QJIbHBIN NPYKUHHBIA MAaATHUK, TApMOHUYE-
CKHUE BOJIHBI, H€aIbHbII KoneOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJIeJIE aToMa,
ATOMHOTO s1Ipa U KBAHTOBOM MOJIENIH CBETA,

— BBINOJHEHUE 33/IaHUI B TECTOBOM (hopme
onpoc

24)paznuuath ycioBus (TpaHUIIbI, 00JIACTH)
MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, 110~
HUMATh BCEOOUTUH XapakTep QpyHIaMeH-
TaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh UC-
MI0JIb30BAHUS YaCTHBIX 3aKOHOB;

— BBITIOJIHEHUE 33J]aHU B TECTOBOM opme
orpoc

25)aHanu3upoBaTh U OOBACHATH IJIEKTPO-
MarHUTHBIE MPOIECCHI U SBJICHHS, HCTIONB3YS
OCHOBHBI€ TTOJIOKEHUS U 3aKOHBI AJIEKTPOIH-
HaMUKH ¥ CTIEITUATBHON TEOPHUH OTHOCH-
TEIHHOCTH (3aKOH COXpaHEHUS dIIEKTPUYE-
CKOTro 3apsna, cuiia Amnepa, cuna Jlopenia,
3aKOH 3JIEKTPOMAarHUTHOW MHAYKIIMH, ITpa-
B0 Jlenma, cBs3p DJIC caMOMHAYKITUHY B
AJIEMEHTE JIEKTPUUECKON LIETIH CO CKOPO-
CTBIO M3MEHEHUS CHJIBI TOKA, MIOCTYJIAThI

— BBINOJIHEHUE YIIPAXHEHUH, PEIICHNE 3a/1a4,
— BBINOJIHEHUE JTa00paTOPHBIX padoT,
BBIITOJIHEHHE MPOEKTA.
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CHelHabHON TEeOpPUN OTHOCUTEIBFHOCTH
DOUHINITENHHA);

26)aHann3upoBaTh U OOBACHITH KBAHTOBBIE
MIPOIIECCHI U SIBJICHUS, UCIIOIBb3YS MOJIOKCHHS
KBaHTOBOH (u3HKH (ypaBHEHHE DUHINTEIHA
st porodddexra, mepBbIid M BTOPOIL MOCTY-
natbl bopa, IpUHIMIT COOTHOIICHUST HEOTIpe-
nenénnocreii ['eii3endepra, 3akoHbI cOXpa-
HEHWUsI 3apsI0BOTO U MacCOBOTO YHCEIT U
SHEPTHUH B SICPHBIX PEAKIIUAX, 3aKOH PaHO-
aKTHBHOTO pacraja);

— BBIIIOJIHEHUE YIIPAKHEHUH, pellIeHHe 3a/1a4,
— BBINOJIHEHUE JTa00paTOPHBIX padoT,
BBIIIOJIHEHUE MPOEKTA.

27)onuchiBaTh (U3NUECKHE TPOLIECCHI U SIB-
JICHUS1, UCTIONIB3YS BEIMYHMHBL: HAMIPSIKEH-
HOCTB JICKTPUYECKOTO T10JIsA, TOTECHIIHAI
AIIEKTPOCTATUYECKOTO TIOJIs, pa3HOCTh MO~
TEHIIMAJIOB, JICKTPOABIKYIIAs CHIIA, UH-
DYKIMSE MAarHUTHOTO TI0JIsI, MAarHUTHBIH T10-
TOK, CHi1a AMrepa, UHAYKTUBHOCTb, JJICK-
TPOJABMKYIIAsl CHJIa CAMOMH/TYKIINH, SHEPT S
MarHUTHOTO TIOJISI TPOBOJTHUKA C TOKOM, pe-
JSITUBUCTCKUI UMITYJIBC, TIOJTHAS SHEPT U,
SHEPTHUs MOKOSI CBOOOJHOM YaCTHIIBI, YHEP-
TS ¥ UMITYJIC (DOTOHA, MacCCOBOE YUCIIO U
3apsiz siApa, SHEPTHs CBS3H SPa;

— BBINIOJIHEHUE 3aJJaHUi B TECTOBOM opme
orpoc

28)00BACHATH 0COOEHHOCTH MPOTEKAHUS PH-
3MYECKHX SIBJICHUI: 3JIEKTPOMAarHUTHAs MH-
IOYKIHSI, CAMOWHAYKIHS, PE30HAHC, HHTEP-
dbepeHmys BOIH, AMGpaKIys, JUCTIEPCHs,
MIOJTHOE BHYTPEHHEE OTpakeHHe, POTOAIIeK-
Tpuueckuit 3¢ ekt (GoTorddexr), anvda- u
Oera-pacnajsl sep, raMMa-u3IydeHue siep,
dbu3nvecKre MPUHIIUITEI CIEKTPAIHHOTO aHa-
nM3a 1 paboTh Ja3epa;

— BBINOJHEHUE 3a/IaHUI B TECTOBOM (hopme
onpoc

29)omnpenensaTb HANPaBICHUE HHAYKIHN
MarHUTHOTO TIOJISI IIPOBOJTHUKA C TOKOM, CH-
16l Amnepa u cuisl JIopeHna;

—BBIIIOJIHEHUE YIPAKHEHUN

30)cTpouts H300paKeHUE, CO31aBACMOe
IIJIOCKUM 3€pKaJIOM, TOHKOM JINH30M, U pac-
CUUTBIBATh €T0 XapaKTEPUCTHUKH;

—BBbIIIOJTHCHHUC ynpan(HeHI/Iﬁ, peuIeHue 3agaq

31)npUMEHSATh OCHOBOIIOJIATAIOIIHE aCTPO-
HOMUYECKHE MOHATHS, TEOPUH U 3aKOHBI JUIS
aHanu3a U 00BICHEHHS (PU3MUECKHUX MPOIIeC-
COB, IIPOUCXOAIIUX B 3BE3/1aX, B 3BE3THBIX
cHCTeMax, B MeXKTATaKTHUECKOU CpPeJIe;
JIBMDKEHUS] HEOSCHBIX TeJl, 9BOJIIOLUH 3BE3M U
Bcenennoii;

—BBIIIOJIHEHUE YIPAKHEHUN

32)IpOBOAMTH MCCIIEIOBAHUE 3aBUCHMOCTEH
CbI/ISI/I‘—IeCKI/IX BEJINYHH C UCITOJIB30BAHUEM
NPSMBIX U3MEPEHHH, IPU 3TOM KOHCTPYUPO-
BaTh YCTAHOBKY, (PUKCUPOBATH PE3YyIbTaThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BE-
JIMYMH B BUJIE TPAQUKOB C Y4ETOM a0COIIIOT-

—BBIIIOJTHCHHUC yl'Ipa)KHeHPIfI, peuICHUC 3a4a4
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HBIX IOTPEIIHOCTEN U3MEPEHUH, eIaTh Bbl-
BOJBI ITO PE3YyJIbTaTaM UCCIICAOBAHUSA,

33)poBOANTE KOCBEHHBIE H3MEPEHUS PH3H-
YECKUX BEITUYHH, IPU TOM BBIOUpATh ONTH-
MaJIbHBI METOJI U3MEPEHUs, OLICHUBATh a0-
COJIIOTHBIC U OTHOCHUTEIILHBIC MTOTPEITHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHUH;

— BBIIIOJIHEHUE YIIPAKHEHUH, pellIeHHe 3a/1a4,
— BBINOJIHEHUE JTa00paTOPHBIX padoT,
BBIIIOJIHEHUE MPOEKTA.

34)11pOBOAUTE OMBITHI IO IPOBEPKE MPEIIIO-
YKEHHOU TUITOTE3bl: TJIAHUPOBATH SKCIIEPH-
MEHT, COOUpaTh IKCIIEPUMEHTAIIbHYIO yCTa-
HOBKY, aHAJTM3UPOBATH MOJIYYCHHBIC PE3YITh-
TaThl U JIENIATh BBIBOJ O CTATyCE MPEI0KEH-
HOH TUIOTE3HI,

—BBINOJIHEHNUE YIIPAXKHEHUM, pellieHue 3a1a4

35)onuchiBaTh METO/II TIOTYUCHHSI HAYUHBIX
aCTPOHOMHYECKUX 3HAHMM;

—BBINOJIHEHNUE YIIPAXKHEHUM, pellIeHue 3a1a4

36)co0:r01aTh TpaBuiIa 0€30MaCHOTo TPyAa
[PHY MPOBEICHUH UCCIIC0OBAHUI B paMKax
y4eOHOTO SKCIIEPUMEHTA, TPAKTUKYMa U
y4e0HO-HCCIIEA0BATEIbCKOM U MIPOSKTHOM
JEATEIILHOCTH C UCIOJIb30BAHUEM U3MEPH-
TEJIbHBIX YCTPOUCTB U JIAOOPATOPHOTO 000-
PYAOBaHHUS;

—BBINOJIHEHNE YIIPAKHEHUM, pellieHue 3a1a4

37)pemiath pacyEéTHBIC 3a/1a4H C SBHO 3a/1aH-
HOW W HESBHO 3aJJaHHON (PU3NIECKOI MOJIe-
JIBIO: HA OCHOBAHUM aHAJN3a yCJIOBHSI BHIOU-
paTh GU3NIECKUE MOJICIIN, OTBEUYAIOIITHEC
TpeOOBaHUSAM 3a]]a4U, IPUMEHATH (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH | ITOCTYIATHI Pu-
3UYECKUX TEOPHUI IPU UCIIOIb30BAHUN Ma-
TEMaTUYECKUX METOAO0B PEIICHUS 3a1a4,
MPOBOJUTDH PACUETH HA OCHOBAHUU UMEIO-
IUXCA TaHHBIX, AHAJIM3UPOBATh PE3YIbTATHI
1 KOPPEKTUPOBATh METO/IbI PELIEHUS C YUE-
TOM TOJIYYEHHBIX PE3YJIbTAaTOB;

— BBINOJIHEHUE YIIPAXKHEHNH, PEIICHKE 3a1a4,
BBIITOJIHECHUE MPOEKTA.

38)perate Ka4eCTBEHHbIC 3a/1aUH, TPEOYIO-
M€ MPUMEHEHHUS 3HAHUHN U3 PAa3HbIX pa3fe-
JIOB Kypca (pU3UKH, a TAKKe HHTErpalliu
3HaHUH U3 JPYIUX NIPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIMKJIA: BEICTPAUBATh JIOTHUECKYIO
LIETIOYKY PaCCYKJICHHUM C ONTIOPON HA U3Yy4EH-
HbI€ 3aKOHbI, 3AKOHOMEPHOCTH U (pU3nUe-
CKHUC SABJICHUA,

— BBINOJHEHNE YIIPAXKHEHNH, PEIICHNE 3a1a4,
BBIITOJIHEHHE MTPOEKTA.

39)1Cnob30BaTh TEOPETUUCCKHE 3HAHUS TS
OO0BSICHEHHUS] OCHOBHBIX NPUHIUIIOB PabOThI
M3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOIECCOB;

—BBITIIOJTHCHHC ynpan(HeHI/Iﬁ, peuIeHue 3agaq
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40)IpuBOIUTH IPUMEPHI BKJIa1a POCCHHCKIX
1 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYkKAI0-
1IEr0 MUPa, B Pa3BUTHUE TEXHUKHU U TEXHOJIO-
THH;

— BBITIOJIHEHUE YIIPAXKHEHHH, PEIICHNe 3a/1a4,
— BBINOJTHEHHUE 1a00paTOPHBIX PadoT,
BEITIOJTHEHUE MTPOCKTA.

41)aHanu3upoBaTh U OLICHUBATH MTOCIIE-
CTBHsI OBITOBOI M IPOM3BOJICTBEHHOM J1esi-
TEJIbHOCTHU Y€JI0BEKa, CBSI3aHHOM ¢ (hu3nye-
CKMMM IPOLECCaMU, C IO3ULIUN IKOJIOTuYe-
CKOM 06€3011aCHOCTH, IPEACTaBICHUH O palu-
OHAJILHOM IIPUPOJOIIOJIB30BAHNH, a TAKKE
pa3zyMHOM HCIOJIb30BaHUU JOCTHKCHUN
HAyK{ U TEXHOJIOTWM JUIs JAJIBHEUILIErO pas-
BUTHSI YEJIOBEUECKOro OOIIECTBA;

—BBbITIIOJTHEHHUEC ynpa)KHeHI/Iﬁ

42)IpUMEHSTh Pa3InYHbIC CIOCOOBI PAOOTHI
¢ uHpopmMmaruen (pU3NIECKOro CoAepIKaHus ¢
MCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOpMa-
LIUOHHBIX TEXHOJIOTHH, TPH 3TOM HUCIIOJIb30-
BaTh COBPEMEHHbBIEC HH(POPMAITIOHHBIE TEX-
HOJIOTHH JUIs IOUCKA, TepepaboTKU U IPeb-
SBJICHUSI y4€OHON U HAYYHO-TIOMYJIIPHOM
uHpOpMaLNH, CTPYKTYPUPOBAHUS U UHTEP-
npeTanui HHPOPMAaLUH, TOTyYeHHOH 13
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIN-
3MPOBATH MOIY4aeMYI0 HHPOPMALIHIO U Ole-
HUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE
HMCIOIIUXCS 3HAHUM, TaK 1 Ha OCHOBE aHa-
JM3a MCTOYHHMKA UH(OpMaIHH;

— BBIINIOJIHCHUEC yl'Ipa)KHCHHfI, pPEeICHUE 3ada4

43)IposIBIISATH OPraHU3AIIMOHHBIC U TO3HABA-
TEeJIbHbIE YMEHUS CaMOCTOSTEIBHOTO IPHO0-
pETEeHMsI HOBBIX 3HaHUH B MPOIECCE BHIOJI-
HEHMSI IPOEKTHBIX U y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

— BBIIIOJIHCHUC ynan(HeHHﬁ, PCUICHUC 3aaa4

44)paboTaTh B rpyIIIe C UCTIOTHEHHEM Pa3-
JIMYHBIX COIMATBHBIX POJIEH, MIIAHUPOBAThH
paloTy rpymisl, pallMOHAILHO PACHIPEEIATh
JeSITeTbHOCTh B HECTAHAAPTHBIX CUTYAIIUsX,
aJIeKBaTHO OLIEHUBATh BKJIAJ] KaXKI0T0 U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTpH-
BaeMoil po0JIeMBl;

— BBINOJHEHUE YIIPAXKHEHNH, PEIICHNE 3a1a4

45)posBIIATH MOTUBAIIMIO K OyIyIIe# mpo-
(beccroHaIbHOMN AEATENIBHOCTH 10 CIELHU-
IBHOCTSIM (PU3HUKO-TEXHUYECKOTO MPOQUIISL.

— BBIIIOJTHCHUEC ynpaxcHeHI/Iﬁ, peuIeHue 3agaq
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