MUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS
POCCUUCKOU ®EJEPAIIUN
denepanbHOE TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKICHHE

BBICIIIET0 0Opa30BaHUs
«BopoHe)CKUii rOCy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET»

YTBepxaeHo

B cocraBe 00pa3oBaTebHON TPOTrPaMMBbI
VYuebno-meroanueckum copetom BI'TY
17.01.2025 r. IIporokoi Ne 5

PABOYAS ITPOT'PAMMA

Y4eOHOrO mpeamera
VII.06 ®uszuka

CrnemunaabHocth: 09.02.01 KoMObIOTEPHBIE CUCTEMBI U KOMILJIEKCHI

KBaJII/I(l)I/IKaHI/IH BBINNYCKHUKA: COCHHUAJIMCT 10 KOMIIBIOTECPHBIM CUCTEMaAM

HopmaruBHbIii cpok o0y4yenusi: 3 roma 10 mecsaneB Ha 0a3e OCHOBHOIO
o0111ero o0pa3oBaHus

®opma o0yyenusi: OuHas
I'ox Havyana moarorosku. 2025

[Iporpamma oOcyxnena Ha 3aceqanuu Meroandeckoro copera CIIK

06.12.2024 ropa. IIpotokon Ne 3 [/‘ /a
¥ i

[Ipencenarens Mmeroguueckoro copeta CIIK Cepreea C.U

nooHuce
[Iporpamma onobpeHa Ha 3acenanuu negaroruyeckoro cosera CITIK

29.12.2024 ropna. IIpoTokos Ne 4
IIpencenarens nemparoruyeckoro copera CITK //f // JonmoBa H.A

2025r.



[Tporpamma yue6HOro mnpenmera gusnka pazpadorana Ha ocHoBe DenepanbHOTO
roCyIapCTBEHHOI0 00pa30BaTEIbHOIO CTaHJapTa cpeaHero oliiero odpa3oBaHws,
YTBEPXKIIEHHOTO TpukazoM MuHoOpHayku Poccum ot 17.05.12 Ne 413,
dbenepanbHO o0pa3oBaTenbHON  MPOTPAMMBI, YTBEPKICHHOW  MPUKA30M
Musnnpocsemenuss ~ Poccum ot 23.11.2022r.  NelO014  denepanpHOTO
roCy/IapCTBEHHOIO0 O0pa30BAaTEIBbHOTO CTaHAApTa MO CHEHHAIBbHOCTU CPEIHETO
npodeccruoHanTsHOTO  00pa30BaHUS 09.02.01. «KoMnbrOTEpPHBIE CHCTEMBI H
KOMILJIEKCHI» YTBEPKAECHHBIM IpHKa3zoM MunHoOpHayku Poccum ot 25.05.2022 Ne
362

Opranuzarnusi-pazpadorunk: BI'TY

Pazpabotunku:

l'oneBa Omnpra CraHucIaBOBHA TWPENOJABaTeNb BBICIICH KBATH(PUKAIMOHHON
KaTeropuun
Ky3pmuna [D'anmna HukomaeBHa mpemogaBaTens BBICHICH KBaIU(DUKAIIMOHHOM
KAaTerOpuu



COJIEP)KAHUE

. TIACIIOPT PABOYEM ITPOT'PAMMEI VUEEHOI'O
IMPEIAMETA

1.1 O6macTh NpUMEHEHUS IPOrPaMMBI

1.2 O0mas xapakTepucTiKa ydeOHOro mnpeamera

1.3 [enu uzydenus: yueOHOTo MpeamMeTa

1.4 Mecto yuebHoro npeamerta B ctpykrype [ITICC3

. INTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA
YUYEBHOI'O ITPEJAMETA

. CTPYKTYPA 1 COJAEP’)KAHUE YUEBHOI'O
I[TPEAMETA

3.1 O6bém yueOHOrO TIpeAMeTa U BUIbI y4eOHOM pabOoThI
3.2 TemaTtudeckuii TUIaH U CoiepKaHUE yUeOHOTO TpeIMeTa
. YCJIOBUA PEAJIM3ALIMA YUHEBHOI'O ITPEJIMETA
4.1 TpeOoBaHUs K MaTepUAIbHO-TEXHUYECKOMY
00€ecCIeyeHuIo.

4.2 IlepeyeHb HOPMATUBHBIX MPABOBBIX JTOKYMEHTOB,
OCHOBHOM U JOTOJHUTENILHON yU4eOHOU TUTepaTyphl,
HEO0OXOIMMOM ISl OCBOEHHUS YUYEOHOTO MpeaMeTa.

4.3 IlepedeHb MporpaMMHOro oOecreyeHus,
npodeccroHanbHbIX 0a3 JaHHBIX, H(HOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM PECYpPCOB MH(POPMAITMOHHO-
TEJICKOMMYHHUKAIIMOHHOM cetn « THTepHET», HE0OXOIUMBIX
IUIS. OCBOEHHUS y4eOHOr0o MIpeaMeTa.

4.4 OcoOeHHOCTH pean3alii y4eOHOro nmpeameTa s
00y4aroIuXxcs U3 YUCIIa MHBAIUIOB U JIUI] C OTPAaHUYECHHBIMH
BO3MOYHOCTSIMU 3[IOPOBBSI.

5. KOHTPOJIb 1 OUEHKA PE3VYJIbTATOB OCBOEHU
YYEBHOI'O ITPEIMETA

Neolio e RN I SN N S o

14
14

14

14

14

15



1. IACHOPT PABOYEHM MPOI'PAMMBI IPEJMETA ®U3UKA

1.1. Oobs1acTh NPpUMEHEHNSI MPOrPpaMMbl Y4eOHOI0 MpeaMeTa

Peanuzanus cpennero ob6mero obpazoBanusa B npenenax OIT CIIO mo mporpamme
MOJATOTOBKM  CHEIUAIIMUCTOB  CcpeaHero 3BeHa 1o cneunanbHoct  (09.02.01
«KoMmbroTepHble cUCTEMBI U KOMIUIEKCH» B coorBeTrcTBUM ¢ PI'OC CIIO mno
cnennasibHocTH 09.02.01 «KoMIBbIOTEpHBIE CUCTEMBI M KOMIUIEKCHD» C YYE€TOM
tpeboBanmii PI'OC cpemHero obmiero o0Opa3oBaHUS, YTBEPXKICHHOTO MPHUKA30M
Munob6puayku Poccum ot 17.05.12 Ne 413, u denepansHOii 00pa3oBaTenbHON
IIPOrpaMMBbl, YTBEPKICHHOU npuka3oM Munnpocsemenuss Poccun ot 23.11.2022r.Ne
1014

1.2. OO0mas xapakTepucTuKa y4e0HOI0 npeamera

[Iporpamma no ¢uszrke 6a30BOr0 ypOBHS Ha YPOBHE CpPEeIHEro 0o0IIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE IIOJOKEHHUW U TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBartesibHOM mporpammbl, ripeactaBieHHbx B PI'OC COO, a takxke ¢
yuétoM (enepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMH TPETIOAaBaHuUs
yueOHoro mnpenmera «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
deneparuu, peaqnu3yoIUX OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBI.

1.3. et y4eOHOro mpeamera
(opMHpOBaHUE MHTEpECA U CTPEMJIEHUS, OOYYaIOIIUXCA K HAYYHOMY H3YUYEHUIO
IPUPOABI, PA3BUTUE UX UHTEIJIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHU O HAy4YHOM METOJI€ MO3HaHUus U (OPMHpPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOILIEHUS K OKPYKAIOLIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS] KaK pe3ysbTara H3yYEeHHsS OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

(dopMupOBaHHE YMEHHUH OOBSACHATH SIBJICHUS C MCIIOJIb30BAaHUEM (PU3UUECKUX
3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

¢opMupoBaHue TpeACTaBIEeHUN O poiau GU3UKK IS Pa3BUTHS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH.
JocTHkeHre 3THX HeJiedl o0ecrneyuBaeTCH PpelIeHHEM CJeIYHIIMX 3aAad B
npouecce u3y4eHus Kypca (M3MKH HA YPOBHe Cpe/iHero ooumero oopasoBaHus:

NpUOOpPETEHNE CHUCTEMBI 3HAHUKA 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPHSIX, BKJIFOYASI MEXaHUKY, MOJIEKYJIIPHYIO $uzuky,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HMKY U SJIEMEHTHI aCTPOPU3HKHY;



dbopMHpOBaHHE YMEHUU NPUMEHSTh TEOPETUUYECKUE 3HAHUS [JIsi OOBSICHEHUS
bu3MUeCcKUX SIBICHUNW B TPUPOAEC M JUIsl MPUHATUS TMPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PAa3IUYHBIX 3a/lad C SIBHO 3aJlaHHOM (pu3myeckoi
MOJIENIbIO, 3a/lad, IMOJPa3yMEBAIONINX CAMOCTOSATEIBHOE CO3/aHue (U3HUUECKOM
MOJIEIIN, aJICKBATHOM yCJIOBUSM 3aJa4K;

NMOHUMaHue (PU3UIECKUX OCHOB M TIPUHIIUIIOB JACHUCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MTPOLECCOB, UX BIUSAHUS HA OKPYKAIOIIYIO CPETY;

OBJIQJICHUE METOJAMU CaMOCTOSTEIBHOIO IUIAHMPOBAHUS W MPOBEIACHHUS
bU3UYECKUX  HOKCIEPUMEHTOB, aHaluW3a MW  HUHTEpOpeTanuud  UHOOpMaINH,
ONpENEIECHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM i1 Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

1.4 Mecto yueoHoro npeamera ¢pusuka B crpykrype I[HIICC3

[Ipenmer (¢u3uka sBIseTCA YYEOHBIM MPEAMETOM O00S3aTEIbHON
npeaMeTHOM obnactu  «ectecTBeHHble Haykuw» @DI'OC  cpegHero oOiiero
00pa3oBaHUs.
B yuebnom mmane IIICC3 yueOHbli mpeameT «(PuU3MKa» BXOJUT B COCTaB
0011e00pa3oBaTeNbHbIX  YYEOHBIX MPEAMETOB, (GOPMHUPYEMBIX W3 00S3aTENIbHBIX
npeameTHbix obnacteit ®I'OC cpennero oduiero oopasosanus. [Ipu aTom usyueHue
npeaMeTa npeaycMOTpEeHO Ha 6a30BOM ypOBHE

2. Ilnanupyemblie pe3yabTaTbl 0CBOCHHS YUeOHOro npeamMera « Dusuka»
OcBoenue coaepxkanust mpeamera «Du3nkay o0ecreynBaeT IOCTHKEHUE
00yYaIOIINUMUCA CIETYIOIINUX PE3YIbTATOB:
* IUYHOCMHBIX
JInyHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTO mnpeameTa «DuU3UKa» TOTKHBI
OTpaXXaThb TOTOBHOCTh UM CHOCOOHOCTH OOY4YaIOIIUXCSI PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX  BHYTPEHHHUX  YOCKICHUW,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IICHHOCTSIM POCCHMCKOr0o OOIIEeCTBA, pacCUIMpPEHUE >KU3HEHHOTO
ONbITA U OIIBITA JEATEIBHOCTH B IPOLIECCE pEeAIM3alMd OCHOBHBIX HAIPaBJICHUM
BOCIIUTATEJIbHOMN ACATEIIBHOCTH, B TOM YUCJIE B YaCTHU:
1) rpa:kaaHCKOT0 BOCIIMTAHMS
chOpMHUPOBAHHOCTh TPAXKITAHCKON TMO3UIIMU OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIECTBA; TMPUHATHE TPAJAUIIMOHHBIX
00IlIeUENIOBEYECKUX  T'YMAaHHUCTUYECKMX U JIEMOKPAaTUYECKHX  LIEHHOCTEM;
FOTOBHOCTh BECTM COBMECTHYIO JEATEIbHOCTH B HHTEpecax TIPaXKJAHCKOTO
o0l1lecTBa, y4acTBOBAaTh B CAMOYIPABJICHUM B 00pa3oBaTEIbHON OpraHu3alluy;
YMEHHUE B3aMMOJECHCTBOBATh C COLUUAIBHBIMA MUHCTUTYTAMU B COOTBETCTBUU C HX



GYHKIMSIMH ¥ Ha3HaYeHHEM; TOTOBHOCTh K TYMaHUTApHOW M BOJIOHTEPCKOMN
TSI TeIbHOCTH;

2) NaTPpUOTHYECKOr0  BOCHHUTAHUS:  CHOPMUPOBAHHOCTH  POCCHMCKOM
TPOKIAHCKOW  MJACHTHUYHOCTH, TMATPUOTU3MA; IICHHOCTHOE OTHOIICHHE K
rOCyJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM POCCHUHCKUX YYEHBIX B 00JaCTH
(U3HUKN U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI0 BOCHUTAHUA: CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHWSA, OSTUYECKOTO TIOBEACHHS; CIIOCOOHOCTh OIIGHUBATh CHUTYyaIlUi0 W
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACHh HA MOPATbHO-HPABCTBCHHBIC
HOPMBI M IICHHOCTH, B TOM YHCJIE€ B JEATEILHOCTH YYEHOTO; OCO3HAHUE JTMYHOTO
BKJIaJ[a B IOCTPOCHHUE YCTOWIHBOTO Oy TIyIIEro;

4) 3CTEeTHYECKOT0 BOCHHTAHMSI: A3CTCTHYCCKOE OTHOIICHHWE K MHUPY, BKIIFOYAs
ACTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETro (PU3MUECKON HAYKE;

5) TpyaoBOro BOCHHMTAHHMS: MHTEpPEC K Pa3UYHBIM cepam mpodeccuoHambHOM
JESITETLHOCTH, B TOM YHCIIE CBA3AHHBIM C (PU3UKON U TEXHUKOMN, YMEHHUE COBEPIIATh
OCO3HaHHBIM BBIOOp Oyaymieil mnpodeccuu © pealin30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TUIaHBI; TOTOBHOCTH W  CIOCOOHOCTh K  OOpa3OBaHHIO W
caMm000pa30BaHUIO B 001aCTH (PU3UKHU HA MPOTSHKECHUHN BCEH KU3HU;

6) 7K0JI0rMYeCKOro BOCIIUTAHUSA: CPOPMUPOBAHHOCTH IKOJIOTHICCKOU KYJIbTYPHI,
OCO3HaHWE TJIOOATBFHOTO XapakTepa HKOJIOTHYECKUX MNpoOJieM; IUIaHUPOBAaHUE U
OCYIIECTBJIICHUE JCHUCTBUA B OKPYKAIOLICH Cpe/ie Ha OCHOBE 3HAHWS IENeH
YCTOWYMBOTO pa3BUTHS dUeJOBeUeCTBa; PacmupeHwe ompiTa JIeATeIbHOCTH
AKOJIOTHYCCKOHN HANPaBJICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 10 (pu3uKe;

7) UEHHOCTH HAYYHOr0 TIO3HAHHMSA: CHOPMHUPOBAHHOCTH MHPOBO33PCHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (U3NICCKOW HAYKU;
OCO3HaHWE IEHHOCTH HAyYHOH JeATeIhbHOCTH, TOTOBHOCTh B IPOIIECCE W3YUCHHS
(GU3MKKM  OCYIIECTBISATH MPOCKTHYID W HCCIEAOBATEIbCKYIO  JCSTEIbHOCTD
WHIMBUIYJBHO U B TPYTIIIE.

° MemanpeOMemelx:

MeranpenMeTHble  pe3yJabTaThl  OCBOCHHS OCHOBHOW  00pa3oBaTesbHOM
IIPOTPAMMBI JTOJKHBI OTPAXKaTh:
[To3naBaTenbHBIE YHUBEPCAIbHBIC yUeOHBIC IEHCTBHS.
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITENIbHO (OPMYJIMPOBaTh W AKTYalU3UPOBaATh MpoOIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh UEIU JICSITEIbHOCTH, 33/71aBaTh MAPAMETPHl U KPUTECPUH HUX
JTOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paCCMaTPUBAEMBbIX (PU3UUECKHUX
SABJICHUSIX; pa3pabarpiBaTh IJIaH pelieHds MPoOJeMbl ¢ Y4€TOM aHalu3a
MMEIOIIUXCS MaTEpUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTUBBI B JEATEIBbHOCTh, OLIEHWBATh COOTBETCTBHE pE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;
KOOPJIMHUPOBATh W BBIMOJHATH Pa0bOTy B YCIOBHUSAX PEAJTbHOr0, BUPTYaJIHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BUBaTh KPEATUBHOE MBIILJICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBarejbcKue 1eMCTBUSA:

BIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBHIMA TOHATHSIMU U  METOJIaMU
¢dbu3nyueckoil HayKH; BIaJeTh HABBIKAMHU YUeOHO-HMCCIIEA0BATEIbCKOM M MPOSKTHOM
NesTeNbHOCTH B 00JMacTH  (U3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB PEIICHHs 3a/ad (PU3UYECKOTO COIEpIKaHMUS,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUS;

BIIQJIETh BUJAMHU JCSTEIBHOCTA MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalui, NpeoOpa3oBaHUI0 U TMPUMEHEHUI0O B PA3IUYHBIX Y4EeOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;
BBISIBJISITH IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1ady, BbIABUTAThH
TUNOTe3y €€ pelIeHUusl, HaXOIUTh AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJIE PEIICHUs 3aayl Pe3yJIbTaThl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTh # (GOPMYJIUPOBATh COOCTBEHHBIC 3a7aud B  0Opa3oBaTEIbHOU
NEeSTEHFHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;
JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;
yMETh  TEPEHOCHUTh 3HAHUS 1O (HU3MKEe B  MPAKTHUYECKYI  00JacTh
KUZHEACATEIbHOCTH;
yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC UJICH, NIPEJJIaraTh OPUTHHAJIbHBIC MOX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.
Pabora ¢ undpopmanmeii:

BJIAJETh HABBIKAMHM TOJIy4eHHs HH(OpManuu (QU3NYECKOro COACpKaHUS U3
HCTOYHHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH TIOWCK, aHalu3,
CUCTEMATHU3AIMI0 W MHTEPIpETAIi0 MHPOPMAIMUA PaA3JIMYHBIX BHUAOB U (GopM
IIPE/ICTaBIICHNUS,

OIICHHBATh JIOCTOBEPHOCTh UH(POPMAITUH;

WCIIOJIB30BATh CPEICTBAa MHGOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUHA B
pEeIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHHW3AIMOHHBIX 3a7ad C
coONIoicHuEeM TpeOOBaHUNM HAPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHus, MPAaBOBBIX M JTHYECKUX HOPM, HOPM HH(GOPMAIMOHHON
0C€30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpKaHUsI B Pa3UyHbIX (opMmarax ¢ y4€ToM
Ha3Ha4YeHUs MHQOpPMAIMKU U 1eJIEBOM ayJAUTOPUU, BHIOMpAs ONTHUMaIbHYIO (HOopMy
IPE/ICTAaBIICHUS U BU3yaJIU3aIl1H.

KoMMmyHMKaTHBHBIE YHUBepcaibHbIe YueOHbIe 1eliCTBUS:

OCYIIECTBJIATH OOIIIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM JIEATEIHLHOCTH;
pacno3HaBaTh NPEANOCHUTKYA KOHMIUKTHBIX CUTYallU U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM S3bIKOBBIX
CpPEACTB; IOHUMAThb M  HCMOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOU U
WHJIMBUIYyalbHON PaOOTHI;

BBIOMpaTh TEMAaTHKy M METOAbl COBMECTHBIX JEUCTBUH C Y4ETOM OOLIUX
MHTEPECOB, U BO3MOXXHOCTEH KaXKJI0r0 4jeHa KOJUICKTHUBA,;



IPUHUMATH LIEJIA COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJAHUHUPOBATH
JNEUCTBUS 1O €€ TOCTHKEHUIO:
COCTaBJIATh IUIAH JICMCTBUM, pacHpedeisaTh POJIM C YYETOM MHEHUW YYACTHUKOB,
00CYXKIIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;
OIICHMBATh KauyeCTBO CBOETO BKJIAJla W KAXKIOTO Y4YaCTHHKA KOMaHIbBl B OOIMIUN
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
npejiaraTb HOBbIE MPOEKTHI, OIEHUBATh HUJIEU C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
OCYILECTBJISITh MMO3UTUBHOE CTPATETUUECKOE MOBEJICHUE B PA3IMYHBIX CUTYaIUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.
PeryiisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBHUS.
Camoopranusanus:
CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIBHYIO JIEATEILHOCTh B 0071aCTH (DU3UKU
U aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIC
3a/1a4M; CAMOCTOSITEILHO COCTaBIISITh IUIAH PELICHUS PACUETHBIX U KAaU€CTBEHHBIX
3a/1ay, MJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThl ¢ y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUH;
JaBaTh OLICHKY HOBBIM CUTYallUsM;
pacimupsATh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;
JenaTh OCO3HAHHBIM  BBIOOp, AapryMeHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 3a PEILICHUE; OLICHUBATH NPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (hOPMUPOBAHUIO W MPOSBICHUIO IPYIULIUA B 00JacCTU (PUBHKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:
NaBaThb OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OIIEHMBATh COOTBETCTBUE PE3YJITATOB LIEJISM;
BJIQ/ICTh HaBBIKAMHU TO3HABATEIHHOW pedieKCHH KaK OCO3HAHHUSI COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedIeKCUU JJIsi OIEHKH CHUTYyallld, BbIOOpa BEPHOTO
pelieHus;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS M0 UX CHUXKEHHUIO;
NpUHUMATh MOTHBBI W apryMEHTbl JPYrUX TMpU aHaIu3e pe3yiabTaTOB
NeATEIIbHOCTH;
MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;
NpUHUMATh MOTHBBI W apryMEHThl JPYrUX TIPU aHalIW3€ pPe3yIbTaTOB
NeSATeIbHOCTH;
NpU3HABATH CBOE MPaBO U MPABO APYTUX HA OIMIUOKH.
B mnpouecce AOCTHXKEHUS JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MPOrpamMMBbl IO
bu3uke I8 ypoOBHSA CpeaHero ooOmero oOpa3oBaHus Yy 0Oydarommxcs
COBEPIIECHCTBYETCS AMOIMOHATBHBIN UHTEIUIEKT, pEeANOJIararmii
c(hOpMHUPOBAHHOCT:
CaMOCO3HAHUS, BKIIOYAIONMIETO CHOCOOHOCTh TIOHMMATh CBOE H3MOIMOHAIHHOE
COCTOSIHHE, BUJCTh HAMpPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOUN chephl,
OBbITb YBEPEHHBIM B ce0€; CaMOpPEryJupOBaHHUs, BKIIOYAIOIIETO CaMOKOHTPOJIb,
YyMEHHUE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh
aJanTUPOBATHCS K IMOIMOHAIBHBIM HM3MEHEHHUSIM WM TPOSIBISATH THOKOCTh, OBITH
8



OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIOYAIOIIEH CTPEMJIEHHE K JOCTHXKEHUIO LU HU
yClexy, ONTHUMH3M, WHUIHMATUBHOCTb, YMEHHUE JIEMCTBOBAaTb, MCXOJd M3 CBOUX
BO3MO>KHOCTEH;

SMIIAaTHUH, BKIIOYAIOMICH CIIOCOOHOCTh MHOHMMATh SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €ro TMPU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBUIO U COINIEPEIKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMH JIIOABMU, 3a00TUTHCS, IPOSIBISATH UHTEPEC U Pa3peiiaTh KOHMIUKTHI

* NPEOMEMHBIX:

J€MOHCTPUPOBaTh Ha NpUMeEpax pojib U MecTo ¢GUu3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAHULIBI MPUMEHEHHS] HW3YYEHHBIX (U3HUECKUX MOJEIEH:
MaTepHualibHasi TOUKa, MHEPLMAJIbHAsI CUCTEMA OTCUETA, aOCONIOTHO TBEPAOE TEO,
WJICAIbHBIN Ta3, MOJIEIM CTPOCHUS Ta30B, JKUIAKOCTEW WM TBEPIABIX TEJI, TOYCUHBIN
ANEKTPUUECKUH 3apsij] NPy PEIIeHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (pU3MUecKHe SBIEHUS (IIPOLECChl) U OOBSCHATH HMX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOEHHUs BEIleCTBA U
IIEKTPOJUHAMUKH:

paBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NaJeHUue TeJl, JBW)KEHHE I10 OKPYXHOCTH, HWHEpIUs, B3aWUMOJECHCTBHE TEII,
muddy3usi, OpOyHOBCKOE IBWIKEHWE, CTPOCHHE KHUAKOCTEH © TBEPIBIX TeT,
U3MEHEHHE 00bEMa Tesl NPH HarpeBaHWU (OXJIAXKIEHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHAEHCalus, IUIABJICHUE, KPUCTAUIM3alus, KUIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIIEHUE JABJICHUS ra3a NpPH €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEXAY IMApaMeTpPaMHU COCTOSIHUA ra3a B M30IPOLIECCaX, DJIEKTPU3ALMS Ted,
B3aUMO/JICCTBHUE 3aPsII0B;

ONMKCHIBATh MEXAHMYECKOE [BWXKEHUE, HCIONb3ys (U3HMUYECKUE BEIUYHHBIL:
KOOpJMHATa, IIyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOpPEHHME, Macca Tena, Cuia,
UMITYJIC T€Jla, KMHETUYECKas SHEpIus, MOTCHLUHAJIbHAs JHEPIHs, MEXaHWYECKas
paboTa, MexaHHYECKasi MOIIIHOCTb;

OpU ONKUCAHUU TMPABWIBHO TPAKTOBaThb (YU3MUECKUNH CMBICT HCIHOJIb3YEMBIX

BEJIMYMH, WX OOO3HAUYEHHA M €JAMHHULBI, HAXOAUTh (QOPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3MUECKYIO0 BETUUYHUHY C IPYTUMH BETMUHMHAMU;
ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMICTBA TEJ M TEIUIOBBIC SIBJICHUS, UCIOIb3YS
(u3nuYecKre BEJIWYUHBI: JABJIEHUE Tra3za, TeMIeparypa, CpPEeAHssl KUHETHYeCcKas
SHEPrus XaoTUYECKOTO JBUKEHHUS MOJIEKYJ, CpPEJHEKBAaJApaTUYHAs CKOPOCTb
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPTHsl, paboTa rasa, Ko3Qp(GUiuueHt
M0JIE3HOTO JIEUCTBUSI TEILIOBOTO JABUTATEIS;

OpU ONUCAHUU MPABWIBHO TPAKTOBATh (PUIMYECKUNA CMBICI HUCIHOJIb3yEMbIX
BEJIMYMH, WX OOO3HAUYE€HHA M €AMHULBI, HAXOAWUTh (OPMYJIbl, CBS3bIBAIOIINE
JTaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTMMH BETUYMHAM;



ONMUCHIBATh HM3YyUYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BELIECTBA M JIIEKTPUUYECKHE
sBIICHUS (TIPOIIECCHI), UCHOJB3Ys (DU3UUYECKUE BEIMYUHBI: DJIEKTPUUYECKUN 3apsi,
AIIEKTPUYECKOE T0JI€, HANTPSKEHHOCTD I0JIs1, TOTEHIUAJI, PA3HOCTh MOTEHIINAJIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOIb3YyEMBIX
BEJIUYHH, UX 0003HAYCHUS U €UHUIIBI,
yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BEIUYHHY C JIPYyTHMHA
BEJIMYMHAMH; AHAIM3UPOBATh (PU3MYECKHE MPOLECCHl W SBICHHS, HCIOIb3YS
(dbU3UYECKHE 3aKOHBI U MPUHIIUIBL: 3aKOH BceMUpHOTo Tsrotenus, I, I1 u 11l 3akonsb
HproTOHa, 3aKOH COXpaHEHHUS MEXAaHUYECKOM OSHEpPruM, 3aKOH COXPaHECHMS
UMITYJIbCa, TIPUHIUIT CYNEPHO3UIIUA CUJI, TMPUHIIUI PABHOMPABUS WHEPIHATBHBIX
CUCTEM OTCUY€Ta, MOJIEKYJISIPHO-KUHETUUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEIHEH KUHETMYECKOW HSHEPruu TEIJIOBOTO JBUKEHUS
MOJIEKYJl ¢ aOCOJIIOTHOM TeMIlepaTypoM, MEPBBIM 3aKOH TEPMOJMHAMHKHU, 3aKOH
COXpaHEHMSI DIJIEKTPUYECKOro 3apsiaa, 3akoH KysnoHa, mpu 3TOM pas3inyarh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €0 MAaTeMAaTHUYECKOE BBIPAKEHHE M YCIOBUS
(rpaHuIlBl, 006JIACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TPUHIIMIBI JACHCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX

YCTPOMCTB; Pa3iInyaTh yCJIOBUSA UX O€30MaCHOrO HCIIOIb30BAHUSA B IOBCEIHEBHOM
KU3HU;
BBINIOJIHATH 3KCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3NYECKUX SBJICHUN U IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX HM3MEPEHHM, MpPHU 3TOM (POPMYIUPOBATH
npoOJyieMy/3aauy U TUIOTE3y y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
PEAJI0KEHHOT0 000PYI0BaHUs, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISATH NPSIMbIe U KOCBEHHBbIE U3MEPEHUS (PU3UYECKUX BEIUYMH, IPU 3TOM

BBIOMpATh ONTHUMAIbHBIA CIIOCOO M3MEPEHUsI U MCMOJIb30BATh W3BECTHBIE METObI
OIIEHKH MOTPEUTHOCTEN U3MEPEHUN;
UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIIMYMHAMU C KCIIOJIH30BAHHUEM
OpSIMBIX HM3MEPEHWH, TpPH ITOM KOHCTPYHUPOBaTh YCTAaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHUAC TAaOIUI[ U
rpaduKoB, AeIaTh BRIBOBI MO pe3yJbTaTaM UCCIICIOBAHMUS,

co0ur01aTh MpaBmiia 0e30MacHOTo TPpyAa MPU MPOBEACHUN UCCIIEIOBAaHUI B paMKax
y4eOHOT0 AKCIIEPUMEHTa, Y4eOHO-UCCIIEI0BATENBCKON U IPOEKTHOU JIE€ATEIbHOCTH
C MCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U JIaDOPaTOPHOro 000PYI0BaHMUS;

pemarb pacy€THhIE 3aJaud C SBHO 3aJIaHHOM (DU3UYECKON MOJIEBbIO, HCIONb3YS
(¢u3ryUecKre 3aKOHbl U MPUHLMUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJayd BbIOMpATH
(bU3HYECKYI0 MOJIENh, BBIIETAThH (DU3NUECKUE BETUYUHBI U (DOPMYJIbI, HEOOXOAUMbBIE
Uil €€ peLICHHUs], MPOBOAUTH PACUYETHI M OLIEHUBATH PEATBHOCTH IOJIYYEHHOTO
3HauYeHUS PU3NYECKON BETUUNHBL;

pemaTh KAauyeCTBEHHbBIE 3a/1aud: BBICTPAMBATH JIOTMYECKU HEMPOTUBOPEUYUBYIO
LENOYKY pacCyXJICHH C ONOpPOd Ha HM3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nyeckue sSBICHUS; UCIOJIB30BaTh MPHU PELIEHUN yUeOHBIX 3a]ja4 COBPEMEHHbIE
WH(OPMAITMOHHBIE TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN H
NPEICTaBICHUA YYeOHOW M HAyYHO-TOMYJISIpHOM WHGpOpMaIuuU, MOTyUYeHHOW u3
pa3IUYHbIX UICTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOJIy4aeMyt0 HH(OPMALIHIO;
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OPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKME 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW XU3HH JUIS
obOecrieueHrss 0OE€30MaCHOCTH TPH OOpaIleHHH ¢ MpUOOpaMU M TEXHUYECKUMH
YCTPONCTBAMHM, ISl COXPAHEHUS 3I0POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH CPEJIE;
paboTaTh B TPYIIIE C BBHITOJTHECHHEM Pa3IUYHBIX COIUATBHBIX POJICH, TUIAHUPOBATH
paboTy TpyNmbl, PAIMOHAIBLHO PACTIPENCISITh OOS3aHHOCTH W IJIAHUPOBATH
NESATENHHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH BKJIA] KaXIOTO
U3 YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBaeMOM TTPOOIIEMBI.
JEMOHCTPUPOBaTh Ha TPHUMEpax poJib M MecTo (U3UKA B (OpMUPOBAHHUM
COBPEMEHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUN, B TPAKTUYECKON NEATETbHOCTH JIOJIEH, IEJIOCTHOCTh U E€IMHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI MPUMEHEHHUS HU3YUYEHHBIX (PU3NYECKUX MOJEINEH: TOUCUHBIH
AIIEKTPUUECKHUI 3apsij, Jyd CBETa, TOYCYHBIA MCTOYHUK CBETA, SICPHAS MOJEIb
aToMa, HyKJIOHHAsl MOJIeTTb aTOMHOTO s/Ipa TIPH perieHrnd GU3NIeCKUX 3a/1a4;

pacro3HaBath (QU3NYECKHE SBJICHUS (MPOIECCH) M OOBSICHATh WX HA OCHOBE
3aKOHOB DJICKTPOJUHAMUKH W KBAaHTOBOW (PU3WKH: AJIEKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHC
MarHuTOB, DJIEKTPOMAarHWTHAs WHAYKIUSA, JACHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBWKYIIUKUCS 3apsija, JJICKTPOMArHUTHBIE KOJICOAHUS H
BOJIHBI, TPSAMOJIMHCHHOE pPaclpOCTPaHCHUE CBETa, OTPaKEHUE, IPEIIOMIICHHE,
uHTeppepeHus, audpakuus W T[OJsIpU3alus CBeTa, JUCIEpPCUsl  CBETa,
dbotoanekTpudeckuii 3phext (hoTodr¢deKT), CBeTOBOE TaBlIeHHE, BO3HUKHOBESHHE
JMHENYaTOro CIEKTpa aroMa BOJOpPOJA, €CTECTBEHHass MW HUCKYCCTBEHHas

PaIMOAKTUBHOCTb;
ONUCHIBAaTh HW3YYECHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE,
ONTUYECKHUE, AIEKTPUYECKYIO MIPOBOJIUMOCTb Pa3IMYHBIX cpen) 151

AIIEKTPOMAarHuTHBIE SBJIEHHUA (IIPOLIECCHI), HWCIOJIb3Ys (PU3NYECKHE BEIUYUHBI:
JJEKTPUYECKUM 3apsl, CHJIa TOKA, JJIEKTPUYECKOE HANPSLKEHUE, DIJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCThb IMOTEHUMAJIOB, 3JEKTPOJBHKYIIas cuia, paboTa TOKa,
WHIYKIHMST MarHuTHOro nosisl, cuina Ammepa, cuna JlopeHma, WHAYKTUBHOCTB
KATYIIKH, DHEPIUs SJIEKTPUYECKOTO M MArHUTHOIO MOJIEW, MEPHOJ M 4YacToTa
KoiebaHuii B KoseOaTeTbHOM KOHTYpe, 3aps] W Cuila ToKa B Ipoliecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJEOaHWH, (POKYCHOE pPACCTOSHUE W
ONTHYECKass Cujia JIMH3bl, IPU ONUCAHUM NPABUIBHO TPAKTOBaTh (HU3MUECKUN
CMBICI HCIIOJIB3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M EJUHMIIBI, YKa3bIBaThb
(opMyJibl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEJIMUNHAMU;
OINUCHIBAaTh U3YYCHHbIE KBAHTOBBIE SIBICHUS M MPOLECCHI, HCIONb3Ys (hU3HUECKUe
BEJINYMHBI: CKOPOCTb JJIEKTPOMArHWUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,
SHEPrusi U UMMYJIbC GOTOHA, IEPHOJ] MOTypaclaa, SHEPTUs CBA3H aTOMHBIX fJED,
OpU ONHWCAaHUM MPABWIBHO TPAKTOBaTh (PU3MUYECKUH CMBICI HCIOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYEHUs W EJAMHMIIBI, YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, BBIYHMCIATH 3HAUYCHHE
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bu3nuecKoll BEIUMYMHBI, aHAIM3UPOBATH (U3UYECKUE TMPOIECChl U  SBJICHHUS,
UCTIONIb3Ysl  (U3MYEeCKMe 3aKOHbl W MOpuHOUNbBL:  3akoH Owma, 3aKOHBI
MOCJICIOBATEILHOTO U MApaLIETLHOTO COCIMHEHUS MPOBOJAHUKOB, 3aKOH J[xKoysa—
JleHla, 3aKOH  JJIGKTPOMAarHUTHOM  HMHAYKLUHWHM, 3aKOH  IMPSIMOJIMHEUHOTO
pacmpocTpaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIIOMJICHHS CBETA,
ypaBHeHHEe OJiHImITEeHHA 118 (hoTodPderra, 3aKOH COXpaHEHUS SHEPIHH, 3aKOH
COXPAaHEHHS WMIIYJIbCa, 3aKOH COXPAaHEHHUS JJICKTPUYECKOTO 3apsiaa, 3aKoH
COXpPaHEHHUsI MacCOBOTO YHMCIIA, MOCTYNaThl bopa, 3aKOH pajnoaKkTUBHOTO pacmaja,
IpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCcKOoe
BBIpQXKEHUE M yCJIOBUS (TpaHUIlbl, O00JacTH) MNPUMEHUMOCTH; OMPEACIATh
HaIpaBJICHUE BEKTOpa WHIYKIIMM MArHUTHOTO IIOJS MPOBOJHHUKA C TOKOM, CHJIBI
Awmniepa u cunbl JIopeHIla; CTpOWTh W OMHUCHIBATH M300pakKeHHE, CO3/1aBaeMOe
IUIOCKUM 3€pKaJioM, TOHKOM JIMH30M; BBIMOJIHATH SKCIIEPUMEHTBI 110 UCCIIEIOBAHUIO
(bu3MUecKUX SBJICHUN W TMPOIECCOB C HCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX
U3MEpPEHUI: TpU TOM (POPMYIHpPOBaTh MpoOieMy/3ajady M TUIMOTE3y Y4EOHOTO
DKCIIEPUMEHTA, COOMpaTh YCTAaHOBKY U3 TPEJIOKEHHOTO  00O0pyJaOBaHMS,
IIPOBOJUTH OMBIT U (POPMYJIUPOBATH BBIBOJIBI; OCYIIECTBIATH MPSIMbIE M KOCBEHHBIC
U3MEpeHUs (PU3NYECKUX BEIWYWH, TPU OTOM BBIOMpPATh ONTHUMAIBHBIA CIIOCOO
U3MEPCHUS W WCIIOJNB30BaTh M3BECTHBIE METOABI OIEHKH IMOTPEITHOCTEH
U3MEPEHHI; UCCIeIOBAaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIIOJIb30BAHUEM
OPSMBIX HM3MEPEHWI: TPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3ynbTaThl MONYYECHHOW 3aBUCHUMOCTH (DU3WUYECKUX BEIMYMH B BHUAC TAOIUI[ U
rpaduKoB, NenaTh BBIBOABI MO pe3yJbTaTaM HCCIEAOBAHUS, COONIONATh IMpaBUIIa
Oe3omacHOro TpyJAa TpW TMPOBEICHUU UCCICIOBAaHUA B paMKax Y4eOHOTo
OKCIIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKONM H  TMPOEKTHOM JIESITEIbHOCTH C
UCIOJIb30BAHUEM H3MEPUTETBHBIX YCTPOMCTB U JAOOPATOPHOTO OOOPYIOBAHUS;
pemiath pacuy€THbIC 3a7a4M C SIBHO 33JIaHHOW (U3MUYECKOW MOJIENbI0, UCIOJIb3YS
¢dbu3nueckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4ll BHIOMPATH
(bU3HYECKYI0 MOJIENTh, BBIICTATH (PU3UUECKUE BETUIHHBI U (DOPMYJIIBI, HEOOXOANMBIC
JUist €€ peIIeHUs, TPOBOJAUTH PAcUYEThl M OIEHWBATH PEATHHOCTH MOJYYCHHOTO
3HaUYCHUS (PU3MUECKOW BEIIMYWHBI; PEIIaTh KAa4eCTBECHHBIC 3a7a4d: BBICTPAWBATH
JIOTUYECKHA HETPOTHUBOPEUMBYIO IIEMIOYKY PACCYKICHHA C OTIOPOW Ha W3Y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH W (DM3MYECKHUE SBJICHUS; UCIOJIB30BaTh TPU PEIICHUH
y4eOHBIX 3aJad COBPEMCHHBbIC WH()OPMAIMOHHBIC TEXHOJOTHH ISl TIOWCKa,
CTPYKTYPUPOBAHHS, HHTEPIIPETAIMM M TPEJCTaBICHUS Yy4YeOHOH U HaydHO-
MOMYJIIPHOW WH(MOPMAIUH, MMOJTYYEHHON M3 Pa3IMYHBIX UCTOYHHUKOB, KPUTHUYCCKH
aHAIM3UPOBATh TOJy4YaeMyl0 HHGPOpMaIMIO; OOBACHITH MPUHIMIBI JEHCTBUSA
MAaIIH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3IMyuaTh YCIOBUS UX 0€30MacHOro
UCIIOJIb30BaHUS B MMOBCETHEBHOMN JKU3HU; MPUBOIUTH MPUMEPHI BKJIa/Ia POCCUNUCKHUX
U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB
OKPYJ)KaIOIIEr0 MHUpa, B pa3BUTHE TEXHUKHM U TEXHOJOTHH; HCIOIb30BaTh
TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHEBHON JKHU3HU I OOECTICUCHHUS
0e30MacHOCTH MpU OOpAIEHUH ¢ MPUOOpPaMHU U TEXHUYECKUMH YCTPONCTBaMH, AJIs
COXPaHEHHUS 3/J0POBbS M COONIOJIGHHS HOPM 5SKOJOTHYECKOTO TOBEACHHUS B
OKpYy’Karolien cpefe; padoTaTe B TPYIE C BBINOTHEHHEM PAa3IMYHBIX COIMATBHBIX
poiel, mIaHupoBaTh paboTy TPYNIBI, PAIIMOHAIBHO PACTIPEACTATh O0SI3aHHOCTH U
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IIAaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBLIX CHUTYyAIUAX, aACKBATHO OLCHUBATH
BKJIaJ KaKI0I'0 U3 YYAaCTHHUKOB I'PYIIIILI B PCIICHHUC paCCManHBaeMOﬁ HpO6JI€MI>I.
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

3.1. O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHO padoThI

Bup yueOHol padoThI

Oo0vem uacoe

O0béM padoThI O0YYAKIIMXCH B AKAAEMHUYECKUX Yacax 126
(Bcero)
O0bém padoTbl O0y4YalIUMXCH BO B3aUMOACHCTBHU C 126
npenoaasareseM (Bcero)
B TOM YHUCJIE!
JIEKIIMU, YPOKH 62
PAKTHYECKUE 3aHSATHS 32
71a00paTOPHBIC 3aHATHS 32

1 cemecTp — ipyrue GopmMbl KOHTPOJIS

2 cemectp — nudPepeHInpoBaHHBIN 3a4eT
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3.2 TemaTu4yeckuii IJIaH U CoIePKAHUE Y4eOHOT0 npeaMeTa «Dusukay

TemaTnueckue
0JIOKH, TEMBI.

OcHoBHOe coaep:kaHue

00b
eM
qaco
B

OcCHOBHBIE BHABI
JeATeILHOCTH
00yYarIuXxcs

Beenenue. ®usuka — Hayka o npupoje. HaydyHnsle MeTOBI TO3HAHUS OKPYKAKOLIETO MUpA.
Poinb 5kcnieprMeHTa U TEOpUHU B MpoLIecce MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B pu3uke. Moenup

¢du3nueckux siBIeHui u nporeccoB. Hayunsie runorespl. @uznyeckue 3akoHbl U Teopuu. ['paHulis]

NPUMEHUMOCTH (hpU3NYecKHuX 3aKOHOB. [IpuHuun coorBeTcTBUs. Poib 1 MecTo Gu3uku B popMupo}
COBPEMEHHOM HAYYHOU KapTUHBI MHPA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIE

2
OBaHUE

BAHNH

N3yueHne Hay4YHbIX
(AMIIUPUYECKUX U
TEOPETHUECKUX ) METOOB
MO3HAHUS OKPYXKAIOILETro
mupa. OOCyx aeHNE TPaHUIL
NPUMEHUMOCTH (PU3NIECKUX
3aKOHOB U Teopuil. Pabora B
rpymniie o NOAroTOBKe
KOPOTKHX COOOLIEHUH 0 poJin
U MecTe (PU3UKH B HAyKe U B
NPAKTHYECKOH JeITEeIbHOCTU
monen. JlemoHcTpanus
AQHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENIBHBIX TPHOOPOB,
KOMITBIOTEPHBIX JaTYHKOB.
OcBoeHME OCHOBHBIX
npu€MOB pabOTHI C
uQpoBoi 1aboparopueii mno
busnke

Pazgea 1.

Mexanuka.

Tema 1.1.
Kunematuka.

Conep:xanne yaeOHOT0 MaTepHana.

1. Mexannueckoe nBuxkeHue. CucreMbl oTcuéra. PaBHOMEPHOE NPSMOJIMHENHOE BUKEHHE.
XapaKTepUCTUKU MEXaHUYECKOIO ABMXKEHMS: IIEpPEMEIIEHUE, CKOPOCTh (CPeHsAsA CKOPOCTh,
MTHOBEHHAsI CKOPOCTb).

OTHOCHUTENBHOCTD MEXaHUYECKOTO IBHKECHUS.

2. PaBHOycKOpeHHOE IPSIMOJIMHEHHOE IBIKeHue. Y ckopeHue. CBoOoIHOE MajieHne. Y CKOpeHue

cBOOOHOTO NajicHns  KpuBonmHEHOe nBrKeHUe. J[BIKeHNe MaTepralIbHON TOYKH 110

W3y4YECHUE HEPABHOMEPHOTO
JBUKEHUS C LETIBIO
ONpeAEIIEHUSI MTHOBEHHOM
CKOPOCTH; HCCIIEJOBAaHUE
COOTHOILIEHUS MEXKILY

My TSMH, IPOHJEHHBIMU
TEJIOM 3a MOCJIEI0BATENbHBIE
paBHbBIE TPOMEKYTKH
BPEMEHU, NPHU
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OKPY’KHOCTHU C MMOCTOSIHHOM MO MOAYJHO CKOPOCTBIO. VYrnosas CKOPOCTbD, JIMHEHHas CKOpPOCTb.

[Tepuwon u yactora obpamienus. [leHTpocTpeMHuTEIFHOE YCKOPEHUE.

[IpakTuueckoe 3ansiTue: Pemenue 3aga4 Ha pacy€T KUHEMATUYECKUX BEJIMYUH
PaBHOYCKOPEHHOTO JIBFKCHHSI.
Perenue 3anau Ha pacu€r yCKOpEHHUs.

JIa60paTopHa;1 pa60Ta: «Onpe,ueneHHe YCKOPCHUM TEJIa IPHU paBHOYCKOPCHHOM JABUKCHUN)

JIaboparopHas pabota: «3y4ueHne ABMKEHUS TeNa M0 OKPY>KHOCTHD

PABHOYCKOPEHHOM JBUKECHUU
C HA4aJIbHOW CKOPOCTBIO,
paBHOM HyJIIO; Permrenue
pacYETHBIX 3a7a4 C IBHO
3a/laHHOM (pu3muecKoi
MOJIEJIBIO C HCIOJIb30BAHNEM
OCHOBHBIX (hOpMYII
kuHeMatuku. [Toctpoenne u
aHanu3 rpaduKoB
3aBUCHMOCTEN
KMHEMATUYECKUX BEJIMYUH OT
BPEMEHHU ISl PABHOMEPHOTON
PABHOYCKOPEHHOTO
MPSMOJIMHEHOTO JIBU)KCHUS.
Pacnio3naBanue ¢puznyeckux
SIBJICHUM B Y4EOHBIX OIBITAX
Y OKpYKaroIleH )KU3HU:
PaBHOMEpPHOE U
PAaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE IBUKEHHE,
cBOOOAHOE Ma/ieHue Tell,
JIBU>KEHUE M0 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO
JBH>KEHUS C UCTI0JIb30BAHUEM
(bu3MYECKUX BEIUYMH:
KOOpAMHATA, MyTh,
IepEMEILEHUE, CKOPOCTD,
YCKOPEHHE.
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Tema 1.2.
JnHamuka.

Conep:xanne yueOHOTo MaTepHana.

1.IIpunnun otHOcuTenbHOCTH ["anunes. Ilepseblil 3akoH HeroToHa. MIHeprmanbHbIe CUCTEMBI OTCUE
Macca tena. Cuna. Bropoii 3axon Hetotona. Tpertuii 3axon HproToHa.
3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

2. Cuna ynpyroctu. Bec. HeBecomocTs. Busbl Tpenus (1okosi, CKonkkeHus1, kaueHus). Cumna 2
tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokost. Koadduuuent tpenus.

Cuita conpOTUBIIECHUS [TPU ABUKEHUU TEJIA B )KUJIKOCTH WJIM ras3a

3.MoMeHT cuiibl OTHOCUTEIBHO OCH BpaleHus. [1nedo cuiibl. Y cnoBus paBHOBECHs TBEPAOTO 2
Tena. TexHuueckue ycTpocTBa U MPAKTUYECKOE PUMEHEHHE: IBU)KEHUE NCKYCCTBEHHBIX

CIIyTHUKOB

[IpakTrnueckoe 3anstue: Pemenue 3amay Ha 3akoHbl HploTOHA 2
JlaGoparopHas pabota: «OnpeneneHne KeCcTKOCTH MPYKIUHBD) 2
JIabopatopHas pabota: «/3yueHure paBHOBeCHs TeJl O] I€HCTBUEM HECKOIBKHX CHID) 2

CpaBHeHue macc
B3aMMO/ICHCTBYIOIINX TEJL.
N3yueHue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT
nedopMaluu; CpaBHEHHUE CUIT
TPEHUS TIOKOSI, KAYEHUS U
ckoJbkeHuss. OObsICHEHUE
HeBecomocTu. [IpoBenenne
3KCHEPUMEHTA:
HCCJICIOBAaHNE 3aBUCHMOCTH
CHUJI YIIPYTOCTH,
BO3ZHMKAIOIIUX B TIPY)KUHE U
pesuaedopMaIim; u3yueHue
JBIDKEHUS OpycKa 1o
HaKJIIOHHOM IIJIOCKOCTH,
WCCJICIOBAHUE YCIOBUHI
paBHOBeCHsI TBEPJIOTO Tea,
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JIabopatopHas pabota: «Onpeznenenne ko3huiueHTa TpeHUs! CKOIbXKEHUS»

MMEIOILETO OCh BPALCHUSI.
OOBscHEHHnE 0COOEHHOCTEN
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
NPSIMOJIMHEWMHOTO IBUYKEHUS,
CBOOOIHOTO MaJIeHUs TEII,
JBUKEHUS 110 OKPY>KHOCTH Ha
OCHOBE 3ak0HOB HpI0TOHA,
3aKOHA BCEMUPHOTO
tsaroredus. OObsICHEHNE
OCHOBHBIX ITPUHIIUIIOB
NEeHCTBUS MOAIINITHUKOB U UX
MPaKTUYECKOr0 MPUMEHEHHUS.
OO0BsACHEHNE IBUKEHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Pemenue pacuéTHpIx 3a1a4 ¢
SIBHO 3aJJaHHON (hr3HuecKoi
MOJEIBIO C UCIOIb30BaHUEM
OCHOBHBIX 3aKOHOB H (popmMyT
IMHaAMUKH. Pacrio3HaBanme
(hu3MUYeCKUX SIBICHUN B
y4eOHBIX OIBITaxX U
OKPY’KaoIIeH KU3HU:
WHEPLMS, B3aUMOJECHCTBUE
Ten. AHanu3 PU3NIECKUX
MIPOLIECCOB U SIBJIEHUU C
HCITOJIb30BaHNEM 3aKOHOB U
MPUHITUTIOB: 3aKOH
BCEMHUPHOT'0 HOBOM 00pa3iie,
ot uxtarorenus, 1, II u 111
3aKkoHbl HproTOHA, MpUHLIHKI
CYNEPIIO3UINHU CHJI, TPUHITUTT
PaBHOIIPaBHOCTH
WHEPIUATBHBIX CUCTEM
oTcuéTa
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Tema 1.3.
3aKOHBI
COXPaHEHUS.

COQC[))K&HI/IC y‘-ICGHOI‘O Marepuaia.

1.MMnynbe. 3aKOH COXpaHEHMsI UMITYJIbCA.

2.Pabora. DHeprusi. MOIIHOCTb. 3aKOH COXpPAHEHUS] MEXaHUYECKON SHEPTUH.

JlaboparopHas pabota: «VccrnemoBanue ynpyroro yuapa IByX Te»

[IpakTuueckoe 3ansTue: Pemenue 3a1ay Ha 3aKOH COXPAaHEHHSI UMITYJIbCA U 3aKOH COXPaHEHUS
SHEPTHUH.

[IpoBenenue sxcrnepuMenTa:
U3y4eHHne abCOoITIOTHO
HEYNpyroro yjapa c
MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB;
MCCJIEIOBAHHE CBSI3H PAOOTHI
CUJIBI C U3BMEHEHUEM
MEXaHUYECKOM dHEepruu Tena
Ha IPUMEPE PACTKEHUS
pe3nHoBoro xryra. OueHka
a0COIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPELIHOCTEN U3MEPEHUH
(U3NIECKUX BETUYNH.
Pemenue pacy€THbIxX 3a1a4 ¢
SIBHO 3aJJaHHOM (PU3HUYECKOn
MOJIEJIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIT
JUHAMUKHU U 3aKOHOB
coxpaHeHnus. Pemenue
KAaueCTBEHHBIX 33134 C
ONOpOI Ha U3yYEHHBIE B
paznene «MexaHukay
3aKOHBI, 3AKOHOMEPHOCTH U
(usnueckue SBICHHUS.
Ornrcanne MEXaHUYECKOTO
JBUKEHUS C UCIIOIb30BAaHUEM
(U3NYECKUX BETMYNH:
UMITYJIbC T€Jla, KHHETUYEeCKast
SHEPrusi NOTEHIUAIbHAS
SHEPIHsl, MEXaHUYeCcKast
paboTta, MexaHUYeCcKas
MOIIHOCTE. AHaIN3
(U3NIECKHX MPOLIECCOB U
SIBJICHUH C UCIOJIb30BAHUEM
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3aKOHA COXPaHEHHUs
MEXaHU4YECKON YHEPruH,
3aKOHA COXPaHEHHUs
umnyJibsca. O0bsiICHEHHE
OCHOBHBIX IIPUHLIAIIOB
JEHCTBUS U IPAKTUUYECKOTO
IIPUMEHEHNS TEXHUUECKUX
YCTPOMCTB, TAKUX KAK:
BOJIOMET, KOIIEP, NPYKUHHBIN
nuctosier. O0bsCHEeHnE
JBUKEHHSI PAKET C ONIOPO Ha
u3ydeHHbIe (pr3mueckue
BEJIMYMHBI U 3aKOHBI
MEXaHUKH.

Tema 1. 4.
MexaHnueckue
KoJIeOaHMs U
BOJIHEI.

Conep:xanne yueOHOTo MaTepHana.

1. Mexanudeckue kojaebanus. AMIUIATY1a, IEPUOJI, 4acToTa, (ha3a konebanuit. CBOOOHBIC U
BBIHYKJICHHBIC KoJieOanus. Pezonanc. Mexanndeckue BoTHBI. CBOMCTBA MEXAaHUYECKUX BOJTH.
3ByK. 3ByKOBBIE€ BOJIHBI. PacipocTpaHeHue 3Byka, CKOPOCTh 3BYKa.

JlaboparopHas pabota: «3y4ueHne IBUKEHUS Tea M0 OKPYKHOCTH MO JEHCTBUEM CHII TSKECTH
U YIIPYTOCTH»

Ha60paT0pHa;1 pa60Ta: « M3roroBienrue MasiTHUKA U OIIPECACIICHUC TI€pUuoaa €ro KOJICOaHMIN

JlaboparopHas pabota: «lccienoBaHre 3aBUCIMOCTH TIEPHUO/Ia U YaCTOTHI CBOOOTHBIX
KOJIeOAHHI HUTSHOTO MasiTHUKA OT €ro UTHHBI»

UccnenoBanue napameTpoB
Koje0aTebHON CUCTEMBI —
Nepuo/ia, 4acTOTHI,
aMIUTUTYAbI U Pa3bl
KoJIeOaHu# (MY KUHHBINA
W/WJTM MaTeMaTHIECKUIA
MasiTHUK). HaOmronenue
3aTyXalomuX KoJeOaHid.
HccnenoBanue CBOICTB
BBIHY/ICHHBIX KOJIe0aHuH.
Habmronenue pe3oHanca.
[IpoBenenue skcrepuMenTa:
HCCJIeIOBAHNE 3aBUCUMOCTHU
Tepro/1a MaJIbIX KOJeOaHuit
rpy3a Ha HUTH OT JUIMHBI
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HUTH U Macchel rpy3a; OreHka
a0CONIIOTHBIX U
OTHOCHUTEIBHBIX
NOTPELIHOCTEN U3MEPEHUIN
(hU3MYECKUX BEIUYHH.
Pemenue pacuéTHpIx 3a1a4 ¢
SIBHO 3aJJaHHON (hr3HUecKoi
MOJIEJIBIO C HUCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyJI, OTTMCHIBAOIITUX
MexaHnueckue .Onucanue
MEXaHHYECKHX U C
HCIOJIb30BaHHEM
(U3NYECKUX BETMYNH:
NEPUO U 4acToTa
KOJIeOaHM, aMIUIUTyAa U
(haza konebaHuit, 3apsa u
CWJIa TOKA B TAPMOHUYIECKUX
KoJieOaHusaX. Pemenue
KaueCTBEHHBIX 3a/a4 C
OTIOPOM Ha HU3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OITHCBLIBAIOIIINE
MeXaHUUYeCKHe KojieOanus.

Paznea 2. MouJiekyasipHasi (U3HKA ¥ TEPMOJAUHAMUKA.
Tema 2. 1. Conepxxanne y4eOHOro MaTepHana. IIpoBenenue HsKcHepUMEHTA:
OcHOBBI 1. OcHOBHBIE TIOJ0KEHUST MOJEKYIISIPHO-KUHETHYECKON TEOPUHU, UX ONBITHBIE 0OOCHOBAHUSI. OIIpEZIECIIEHUE MacChl BO3]lyXa
MOJIEKYJIAPHO- Maccs! u pa3mepsl Monekya. Konndectso Bemectsa. Temmosoe nqemxenne. Monenb naeainbHOTo B KJAaCCHOM KOMHAare Ha
KMHETUYECKON ra3za. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUUECKON TEOPUH UJEAJIBHOTO Ta3a. Y paBHEHHE OCHOBE H3MepeHuil 00BEMa
TEOpUH MenaeneeBa- Kinaneiipona. ['a3o0Bble 3aKOHBI. KOMHATBhI, aBJICHUS "

HpaKTI/I‘leCKOG 3aHgTHe: Penrenne 3a1ad Ha OCHOBBI MOJ'ICKy.TISIpHO—KHHGTH‘ICCKOﬁ TCOpHUU.

Ha60paT0pHa;1 pa60Ta: ((Ha6JIIO,[[CHI/I$I MOJICKYJISIPHOT'O B3aHMOJICHCTBUS TEII»

Ha60paTopHa;1 pa60Ta: « Onpe,ueneHI/Ie CKOPOCTH TCIIJIOBOI'O JIBMIXKCHHA I'a30B»

TEMIIepaTypbl BO3yXa B HEH;
UCCIIEZIOBAaHUE 3aBHUCHUMOCTHU
MEXKITY napaMmeTpamMu
COCTOSIHUS pa3pexEeHHOTo
raza. OueHka aOCONIOTHBIX U
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OTHOCHUTEJIBHBIX
IIOTPEUIHOCTEH  HM3MEPEHUM

(buznueckux BEJINYHH.
O0bsicHEHNE OCHOBHBIX
IIPUHLIUIIOB NEeNUCTBUI

TepMoMeTpa U OapoMeTrpa H
ycinoBUH uX  0e30I1acHOro
UCTIOJTb30BaHUS B
HIOBCEHEBHOI AKHU3HU.
PacnosnaBanue (uzmyeckux
SBJIEHUH B y4eOHBIX OIBITAX
U OKPYXKAaWIIEeW  KU3HU:

muddyszus, OpOYHOBCKOE
JIBIDKEHHUE. Onucanue
TETIJIOBBIX SIBJICHUH c
UCTIOJIb30BaHUEM
bu3uecKux BEJINYWH:
JIaBIIEHUE Tra3a, TeMIepaTypa,
cpenHsis KUHETHYECKast
SHEprus Xa0THYECKOTO
JIBYDKCHUS MOJIEKYI,
CpeIHEKBaIpaTUIHAS

CKOPOCTBMOJIEKYJ.  AHaiu3
(U3NYECKUX TPOLECCOB |
SIBIICHUHA C HCIOJIb30BaHUEM
MKT, ra30BEIX 3aKOHOB,

CBA3U cpenHen
KMHETHYECKOU SHEpPruu
TEIJIOBOTO JBUKEHUS
MOJIEKYJI ¢  abCONIOTHOM
TEMIIEPATYPOU. Pemenue
pacy€THBIX 3ama4d C SIBHO
3aJTaHHON buznueckoit

MOJIECJIBIO C HCIIOJIb30BAaHUEM
OCHOBHBIX nmonoxkeHn MKT,
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3aKOHOB u dopmyn
MOJIEKYJISIPHOI (1076371978
PaGora B Tpynmax npu
TUTAHUPOBAHHH, TIPOBEICHUN
" UHTEPIIPETauu
pe3yabTaToOB  OMBITOB |
aHaJ M3e  JIOTIOJIHUTENBHBIX
WCTOYHUKOB MH(POPMALIUHU TI0
TeMe

2.2 OCHOBBI
TEPMOIUHAMUKHU

Conepxanne y4eOHOro MaTepurana

1.BuyTpennsis saeprusi. KonumdectBo Termnotsl U paborta. Pabora raza. 3aKoHbI TEPMOIUHAMHUKA

[IpoBenenue sKcnepuMeHTa:

HU3MEpEHUE YAEIBHON
TEILIOEMKOCTH BEIIECTBA.
Ouenka  aOCOJIOTHBIX U
OTHOCHUTCIIBHBIX

IOrPEIIHOCTEN  HM3MEPEHHUI
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(buznueckux BEJINYHH..
OO0wbsicHeHne MPUHLIUIIOB
NEeNCTBUS " YCJIOBUU
0€30I1aCHOTO HCIIO0IL30BaHUS

B  IIOBCEIHEBHOM  JKHU3HH

JIBUTATEIS BHYTPEHHETO
CropaHus, OBITOBOTO
XOJIOAWITLHUKA,

KOHJULIMOHEPA. Onucanue
CBOMCTB Te€JI M TEIUIOBBIX
SIBJIEHUI C WCIIOJIb30BAaHUEM

¢bu3neckux BEJIMYMH:
JIaBJICHUE Tra3a, TeMIlepaTypa,
KOJINYECTBO TEIUIOTHI,

BHYTPEHHss 3Heprus, padora
raza. Pemenne pacdy€THBIX
3aJad C SBHO 3aJlaHHOMN
¢u3nveckoil  MoOIeNbl  C
UCIIOJIb30BAaHUEM  OCHOBHBIX
3aKOHOB u dbopmyn
MOJIEKYJSIpHOH  (QU3MKM U
TEpMOJMHAMMKHU.  Pemenue
KayeCTBEHHBIX  3aJad ¢
ONOpOM Ha HW3YyYEHHBIC B
pasnene «MonexynsipHas
¢u3nKa W TEPMOIUHAMHKA»
3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue senerus. Pabora
B TIpymnmax TIpd aHajlu3e
JIOTIOJTHUTENbHBIX UCTOYH
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Tema 2. 3.
B3aumnbie
MPEBPALLICHUS
JKUAKOCTEH U
ra3zoB. TBépabie
Tena.

Conepxkanue y4eOHOro MaTepuana.

[TapooOpa3oBanue u KoHAeHcanus1. Micnapenue u kunenue. TBépnoe Teno. Kpucrammyeckue n
amMop(QHbIe Tena.

[IpoBenenue sKcnepuMeHTa:
U3MEpPEHNE  OTHOCHUTEIbHOU
BJIQXXHOCTH Bo3ayxa. OneHka

a0COTIOTHBIX u
OTHOCHTEIIEHBIX

IOTPEIIHOCTEN  U3MEPEHUU
¢bu3nIecKkux BEJIMYHH.
Nzyuenue CBOWCTB
HACHIIIEHHBIX napoB,
croco0oB U3MEpEeHus
BJIAKHOCTH HaGmronenune

KUIICHUA TIpU TMOHWKCHHOM
JaBJICHHUH, HarpeBaHHusA u
IIJ1aBJICHUA

KPUCTAJITMYECKOT O
BEIIECTBA. OO0mbsicHeHne
OPUHLIMAIIOB ~ JEWCTBUA U
yCIOBUH 6e30macHoro
UCIIOJIb30BaHUS B
HIOBCEHEBHOI KHU3HU
TUTPOMETpa, ICHUXPOMETpA,
KaJopUMeTpa. Nzyuenue
TEXHOJIOTHH MOJIy4EeHHUS

COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHKCJIE HAaHOMATEPHAJIOB.
Penenne pacy€THbIX 3a7ady C
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SIBHO 3aJaHHOW (U3UYECKOM
MOJIENIBIO C HCIIOJB30BaHHEM
ypaBHEHUS TEII0BOr0
OajaHca. Pemrenue
KayeCTBEHHBIX 3a1a4 c
ONOpOM  HAa  H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
¢usnveckue  SABJICHUS 110
TeMe

Paznen 3. DJIeKTPOIMHAMHUKA.
Tema 3. 1. Copep:xanrie yaeOHOTO MaTepHana. [IpoBenenue SKCIEpUMEHTA:
DJEeKTPOCTATHKA. WU3MEpEHHE ANIEKTPOEMKOCTH

1. DOnexrtpuueckuil 3apsa. 3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO0 3apsiia. 3akoH KyoHa.

2. Dnextpuueckoe nosue. Hanpspk€HHOCTD mosid. Dnekrpuueckas EMkocTh. Konaencarop
CoenuHeHHs: KOHACHCATOPOB

IIpakTndeckoe 3aHsATHe: Pemenne 3a1a4 Ha pacyéT dJIEKTPOCTATUUECKUX BEJIMYUH U 3aKOH
Kymona.

[IpakTueckoe 3ansaTue: Pemenune 3a1a4d Ha pacyér MIEKTPUIECKON EMKOCTH

KOH/IEHCaTopa. Onenka
a0COTIOTHBIX "
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN  M3MEpPEHUH
¢bu3nuecKux BEJIMYHH.
N3yuenne MIPUHIIUIIOB
NEeNCTBUS NEKTPOCKOIA,
JJEKTPOMETpA,
KOH/IEHCaTopa. N3ydenue
MIPUHIIUIIOB NeCTBUSIN
yCIIOBUH 0€301MacHOTO
MIPUMEHEHHUS B MPAKTUYECKON
KU3HU, KOIIMPOBAJILHOTO
arapara, CTPYHHOTO
IPUHTEPA. PaccmoTtpenune
(bu3nyecKux OCHOBAaHUU
ANEKTPOCTATUYECKOM 3aIUTHI
u 3a3eMJICHUS

anekTponpudopoB. Pemienue
pacy€THBIX 3a1ad C SIBHO
3a1aHHOU duznueckoit
MOJIEJIBI0 C MCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMyJT
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JNEeKTpocTaTuku.  Pemenue
KA4CCTBCHHBIX 3a1a4 C
OTopoi Ha W3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue SIBJICHUS
3JIEKTPOCTATHKHU.

Pacnio3naBanue (QuandecKkux
SBJIEHUII B y4eOHBIX OIbITaxX
U OKpYXKalolled  KU3HU:
AIEKTPU3ALIMS Tell,
B3aMMOJCICTBHE 3apsiioB U
00BsSICHEHHE WX Ha OCHOBE

3aKOHOB u bopmyn
anekTpoctatuku. OnucaHue
U3YYEHHBIX CBOIICTB

BCIICCTBA M OJCKTPUUYCCKUX
SIBJICHUN C HCIIOJIb30BaHUEM

¢buznIecKkux BEJIMYMH:
3IEKTPUYECKUI 3apsn,
HANPsKEHHOCTh
3JEKTPUUYECKOTO MOJIS
OTEHIMAI, Pa3HOCTh
MOTEHIAJIOB,
3JIEKTPOEMKOCTb. AHnanus

(u3MuecKux TMPOIECCOB U
SIBIICHUII C HCIIOJIb30BaHUEM
(u3MuecKUx 3aKOHOB: 3aKOHA
COXpaHEHHUS AIICKTPUUIECKOTO
3apsana, 3akoHa  Kynona.
Pabora B rpynmax npu
aHajgu3e  JIONOJHHUTEIBHBIX
UCTOYHUKOB HWH(POPMAIUN H
IIOJTOTOBKE COOOIIEHUH O
MPOSIBIICHU T 3aKOHOB
3JIEKTPOCTATUKHU B
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OKpy’)Xalomel  KM3HH |
NPUMEHEHHUHU MX B TEXHHKE

Conepkanue y4eOHOro MaTepuana.

Tema 3.2. 1. ITocTosiHHBIN 2neKTpUudecKuil ToK. Cuila TOKa, HaIpsKEHUE, IIEKTPUYECKOE COIIPOTUBIICHHE. 2 | llpoBeneHue 5SKCIEPUMEHTA:
3aKoHbl 3akon Oma Juist yuacTka 1enu. 110cie10BaTebHOe M NapauiebHOE COEAMHEHNE TIPOBOIHUKOB. U3yUeHHE CMEILIAHHOTO
TIOCTOAHHOTO 2. DOJAC uctouynuka Toka. 3akoH OMa 11 nosHoi nenu. TennoBoe AeicTBUE AMEKTPUUECKOTO TOKA. 3AKOH COCTMHEHUS PE3UCTOPOB;
Toka. Jlxoyns-Jlenma. PaboTta 1 MOIITHOCTh TOKa m3mepenne JJIC ucTOYHMKA
TOKA W €ro BHYTPEHHETO
JlaGoparopHas padota «l3ydeHue napamieabHOr0 COeIMHEHUS IPOBOIHUKOBY 2 | CONpPOTHBIICHUS;
JlaboparopHast pabota «/3ydeHne nocae10BaTeIbHOTO COSTUHEHS IIPOBOTHUKOBY 2 HaOJIIOZICHUE  DJIEKTPOJIU3A.
JlaboparopHas pabota « M3mepenne 3/IC 1 BHyTpEHHETO COMPOTUBICHHS HCTOYHHUKA TOKa» 2 Onenka  aOCONMIOTHBIX W
JlabopaTtopHas pabota «M3yuenue 3akona Oma i y9acTKa IEnn 2 | OTHOCUTCJIbHBIX
JIaboparopHas pabota «OnpeerneHre yIeabHOr0 COMPOTUBIICHUSI MaTepraia U3 KOTOPOTo 2 | morpemHocTell  M3MepeHMi
W3TOTOBJIEH MPOBOJIHHUK. (usnueckux BCJIIAYHH.
ITpakTrueckoe 3aHsTue: Pemenue 3a1ay Ha 3akoHbl OMa. 2 O6UT>ﬂCHeHHe TIpHHIATIOB
[IpakTHyeckoe 3aHsATHE: PerieHne 3a1a4 Ha 3aKOHbI COSIMHEHUS TTPOBOJI 2 | ACHCTBHA u yCJ10BHUA
Tema 3. 3. Conepikanne y4eOHOTO MaTepuaa. Oe30macHOro  TpUMEHEHHUS
= aMIepMeTpa, BOJIbTMETDA,
e o e S > pocrar, o 10
cpenax. ) ) ) 9JICKTPOHATrPEBATCIbHBIX U
— 3EKTPOOCBETUTEIBHBIX
2.25eKTpUYECKUI TOK B HKUAKOCTSX. 2 NpHGOPOB, TepMOMeTpa
DNEeKTpUUYECKUN TOK B razax. DIEKTPUYECKHI TOK B BAKyyMe. COMPOTHBJIEHHS, BAKYYMHOTO
[IpakTnueckoe 3ansTue: Pemenue 3a1a4 no reMe « JIEKTPOIIA3 2 | nwona, TEPMHCTOPOB M
(hoTope3ucTopos,
MOy TIPOBOTHUKOBBIX
JTUOJIOB, raJIbBaHUKH.

Pewenne pacué€rHbIX 3amad C
SBHO 3a/JIaHHOW (DU3UYECKOI
MOJICJIbIO C MCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (opMyIl
TEMBI «ITocTosTHHBIM
BIEKTPUYECKHI TOK».
PacnioznaBanue (QuU3NYECKUX
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SIBJICHUH B Y4eOHBIX OMBITAX
U OKPYXKAalIIeW  KU3HU:
3JeKTpUYECKas

MPOBOAUMOCTb, TEMJIOBOE,
CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEeHCTBUS TOKa.
AHanu3 ANEKTPUUECKUX
SABJIEHUA MW TMPOLECCOB B
LEMNAX IOCTOSSHHOTO TOKa C
WCIIOJb30BAHUEM  3aKOHOB:
3akoH Oma, 3aKOHOMEpPHOCTH

IMOCJICA0OBATCIBHOTO n
MnapajjieJIbHOIO0 COCAUHCHUA
IMPOBOJHUKOB, 3aKOH

Jxoynsa-Jlenna.  Onucanue
V3YUYECHHBIX CBOMCTB BEIIECTB
U 3JIEKTPUYECKUX SIBIICHUM C

HCIIOJIb30BaHUEM
(buznueckux BCJIMYMH:
SJIEKTPUYECKHUM 3apsij, CHiia
TOKa, 3JIEKTPUYECKOE
HaTPSKEHUPAZHOCTh
norenuuanos, JDJ[C, paborta
TOKa, MOIITHOCTD TOKa.
Hcnonws3oBaHnue
MH(POPMAIIMOHHBIX
TEXHOJOTHM IS IIOHCKa,
CTPYKTYPHUPOBaHUS,
MHTEPHpPETALNUN u

npeACTaBICHUsT UHPOPMALUU
IpU TOATOTOBKE COOOIICHUI
0 TpPUMEHEHHH  3aKOHOB
HIOCTOSTHHOTO TOKa B TEXHHKE
¥ TEXHOJIOTHS
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Tema 3. 4.
Mar=uTtHoe 1oJe.

COECQ)KB.HI/IG !‘-ICGHOI‘O MaTepuraja.

1. B3aumopeiictBue TokoB. MarautHoe nose. MHIyKimsi MarHUTHOTO 110J1s1. MarHUTHBIN TIOTOK.

Cuna Amnepa. Cuna Jlopenua .

3. SBnenue anexTpoMarHuTHON MHAYKIMK. [IpaBuno Jlenna. CamonHaykuus. THIyKTUBHOCTS.

MarsuTHbI€ CBOMCTBA BEIIECTBRA. 3H€pFI/I$I MAar"duTHOTI'O ITOJIA TOKA.

HpaKTI/I‘-IeCKOG 3aHsATHE: PenieHue 3ala4 Ha pacyeT MarHUTHOM WHAYKOWW U MAaroHuTHOI'O ITOTOKaA.

[IpakTnueckoe 3ansartue: Penenue 3anaq Ha pacuér cuiibl AMiiepa 1 cuibl JIopeHna.

[IpoBenenue sKcnepuMeHTa:
U3Y4YEHUE MArHUTHOIO II0JIA

KaTyIIKH c TOKOM;
HCCIICIOBAHUE JEeHCTBUS
IIOCTOSIHHOI'O ~MarHMTa Ha
pamKy c TOKOM,;
HCCIIEOBAHUE SIBJICHUS
ANEKTPOMArHUTHOM
UHAYKLHH. Onenka
a0COJIIOTHBIX u
OTHOCHUTEIBHBIX
IOIPEIIHOCTEN  U3MEPEHUU
(buznyeckux BEJINYUH.
OObscHEHUE MPUHIIUIIOB
NEUCTBUS " YCIIOBUM
0€30IacCHOr0  NPUMEHEHUs
ITOCTOSIHHBIX MarHMTOB,
ANEKTPOMArHUTOB,
AJIEKTPOIBUTATEIIS,
YCKOpPUTENEH 3IIeMEHTapHBIX
YaCTHII, WHIYKIIHOHHOM

neyn. PemieHune pacu€rHbIX
3amad Ha MIPUMEHEHUE
dbopmyn Tembl «MarHuTHoOe
noJe. DeKTpoMarHuTHas
UHIYKIUSD. Pemenne
KaueCTBECHHBIX 3a71a4 c
Onopou Ha W3YUYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTU H
(u3MUYeCKUESBICHUS  TEMBI

«MarautHoe noJe.
DNeKTpOMarHuTHas

WUHIYKITUSD. Onpenenenne
HaIpaBJICHUs BEKTOpa
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MHAYKIIMA MarHuTHOTO MOJIA
IPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cunbl Jlopenua.
Pacno3naBanue (uzmyeckux
SBJIEHUH B y4eOHBIX OIBITAX
U OKPYXKAaWIIEeW  KU3HU:
B3aMMOJCHCTBHE MAarHUTOB,

3JIEKTPOMAarHUTHAS
WHIYKIINSA, nelicTBre
MarduTHOT'O OJIA Ha

OPOBOJHUK C TOKOM U
JOBIDKYIIMICS 3apsia. AHaIu3
JIEKTPOMArHUTHBIX SIBJICHUMN
C WCHOJB30BAHHUEM 3aKOHA
JIEKTPOMAarHUTHON

VUHIYKIUU. Onucanue
U3yUYEHHBIX CBOMCTB BEILECTB
" AJIEKTPOMArHUTHBIX
SBJICHUH C MCIIOJIb30BaHHEM
¢buznveckux BEJIMYMH:
UHIYKIUsT MarHUTHOTO MOJIA,
cuna Amrepa, cuna Jlopenna,
UHIYKTUBHOCTh  KaTYIIKH,
SHEpPrus JIIEKTPHUECKOTO U
MarHUTHOTO MoJIeH

Paznen 4. DJIEKTPOMATHUTHBIE KOJIeOaHUsI U BOJIHBI.
Tema 4.1. Conepxkanne yaeOHOT0 MaTepHana. HccnenoBanne mapameTpoB
DJICKTPOMAarHuTH Koe0aTeIbHONH CUCTEMBI —

ple KoneOaHus.

1. Koneb6arenbHplii KoHTYp. CBOOOIHBIE 3IIEKTPOMAarHUTHbIE KoneOaHus. BeIHyKIeHHbIE
AJIEKTPOMArHUTHBIE KoseOanus. [lepeMeHHbBIN AMEKTPUIECKUIN TOK.

2. AxTuBHOE conpoTuBiieHUe. JlefcTByoIIee 3HaUeHne CUIIbl TOKa U HarpsikeHust. Konaencarop
Y KaTyIIKa B LIETIH IEPEMEHHOI0 TOKA. DJIEKTPUYECKHUM PE30HAHC B LIETIH IEPEMEHHOI0 TOKa

3. Tpancdopmarop. I[Ipous3BojacTBO, epeaaya u MOTpedIICHHE IEKTPOIHEeprun. [ eHeparop
HE3aTyXarIuX KOJIeOaHUH.

Nepuoaa, YaCTOTHI,
aAMILIUTY 1B u ¢azbl
koneOaunii. MccnegoBaHue
MEPEMEHHOI0 TOKA B IEMU U3
MOCIEI0BATEILHO

COEIMHEHHBIX KOHJICHCATOPA,
KaTyIIKU u pesucropa.
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HpaKTI/I‘lCCKOG 3aHgTHe: Pelienue 3aga4 Ha pacqéT AKTUBHOI'O, MTHAYKTUBHOTO, €MKOCTHOTO
COITPOTUBJICHHUA

Onenka  aOCOMIOTHBIX |

OTHOCHTEJIBHBIX
IIOIPEIIHOCTEN  U3MEPEHUU
¢bu3nIecKkux BEJIMYHH.
OOBbsicHeHnE IIPUHLIAIIOB
IEUCTBUS " YCIIOBUM
0e30macHOr0  NPUMEHEHUs
JIEKTPUIECKOTO 3BOHKA,
reHeparopa IIEPEMEHHOTO
TOKa, JIMHUH
anekTponepenady.  Pemenue
pacyETHBIX 3a1a4 c

SIBHO3aJIaHHOW  (DU3UYECKOM
MOJICNTLIO C HCIIOJIB30BAaHUEM

OCHOBHBIX 3aKOHOB u
hopmyr, OTIMICHIBAIOIITUX
AJIEKTPOMArHUTHBIE
KOJIeOaHwsI. Onucanue
AJIEKTPOMATrHUTHBIX
Kosie0aHui c
UCIIOJIb30BaHUEM
¢bu3neckux BEJIMYMH:
IeproT u 4acToTa

KonebaHuil, aMIUIMTyAa U
¢daza komnebanuii, 3apsg u
CHJIa TOKa B TAPMOHUYECKHUX
ANIEKTPOMArHUTHBIX

KOJIeOaHUSX. Pemenue
KAa4eCTBEHHBIX  3aJa4  C
OMOpOM  HAa  H3Y4YCHHBIE

3aKOHBI,  3aKOHOMEPHOCTH,
OITUCHIBAIOIIIAE
AJIEKTPOMArHUTHBIE
KoieOaHus. Pabora B

rpynnax npu MjIaHupOBaHUH,
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NpPOBEIECHUI u
MHTEPIIPETALNN PE3YyIbTaTOB
OTIBITOB, u aHanu3e
JIOTIOTHUTEIbHBIX
UCTOYHUKOB MH(OpMALUU 110
TEME

Tema 4.2.
DNEeKTPOMArHuTH
bIC BOJIHBI.
CBeTOBEIC
BOJIHEL.

Conepxxanue yueOHOro MaTepuana.

1.271eKTpOMarauTHOE MOJIE U 3JIEKTPOMArHUTHbIE BOJHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
Nzo6perenue paano [Tomosem. [Tpuniune! paguocsssu. TeneBuaeHue.

2.CBert Kak 3JeKTpoMaruuTHas BosiHa. MuTepdepenuus u qudpakuus csera. Jucnepcus ceeta.

[xama 3/m BosH. PaznmuyHbie BUIBI QJIEKTPOMArHUTHBIX W3JIyYEHUH, NX CBOWCTBA.

3. 3aKoHBI OTpa)keHMs U npesiomiieHus cBeTa. [loHOe BHYTpeHHEee OTpakeHus
JIunzel. Ontuueckue npubdopsl. Iloctpoenne n300paKeHNs B JIMH3AX.

[MpakTuueckoe 3ansatue: Pemenne 3amad Ha GOpMyITy TOHKOH JIMH3BI

N3yyenne oOpa3oBaHus u
pacmpocTpaHeHus

MOTICPEYHBIX W IPOJIOJIBHBIX
BOJIH. Haobmonenue
OTPOKCHUSH  TPEIIOMIICHHUS,
uHTepdhepeHIn U
TUQPPAKITI  MEXaHUICCKUX
BojaH. HaOmogeHue cBs3H
TPOMKOCTH 3BYKa W BBICOTBI
TOHA C AaMIUTUTYJOH W

4acTOTOMH KoJieOaHM,
3BYKOBOTO pe3oHaHca.
HUccnenosanue CBOHCTB

JJIEKTPOMAarHUTHBIX ~ BOJIH:
OTpa)K€HHe,  IPEJOMIICHHUE,
noJjsipu3anus, — Judpakuus,
untepdepennus. Mzyuenue

YCJ'IOBI/Iﬁ H3JIIYUYCHUSA
OJICKTPOMArdHUuTHBIX BOJIH,
B3aUMHOM OpucHTaIuNn

BektopoB E, B, v B
JJIEKTPOMAarHuTHOM  BOJIHE.
N3yuenne IIPUMEHEHHUS
3JEKTPOMArHUTHBIX BOJIH B
TEXHUKE u OBITY.
OOBsicHeHnE MPUHIUIIOB
NEUCTBUS " YCIIOBUM
0e30MacHOT0  MPHMEHEHHUS

33




MY3bIKaJIbHBIX

MHCTPYMEHTOB,
yJIBTPa3ByKOBOU

JUAarHOCTHUKM B TEXHHUKE U
MEIULUHE, panapa,
patuonpUEMHUKA,

TEJIEBU30pa, AQHTEHHBI,
tenedoHa, CBY-neun.

Pemienue  pacu€rHelIx WU
KAaueCTBEHHBIX  3a7a4  C
ONOpOM  Ha  W3y4YEHHBIE

3aKOHa pacnpocTpaHeHHe
3J€KTPOMAarHUTHBIX BOJIH.
Hcnonn3oBanne
UHGOPMAITMOHHBIX
TEXHOIOTHH 1A  TIOHWCKa,
CTPYKTYpPHUPOBaHUS,
MHTEPIIpETALUU u

npeacTaBieHus WHpopManuu
Py MOATOTOBKE COOOIICHHI
00 HCII0JIb30BaHUU
JNIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE. Vyactue B
JTUCKYCCHU 00
3J€KTPOMArHUTHOM
3arpsA3HEHUU  OKpY Karomen
cpensl. Pabora B rpymmax
npu IUTAHUPOBAHUH,
IPOBEACHUH u
UHTEPIIPETALNN PE3yIbTaTOB
ONBITOB u aHajause
JIOTIOTHUTEIbHBIX
UCTOYHUKOB MH(POpPMAIUHU TIO
teme3yuenne SIBJICHUS
MIOJIHOT'O BHYTPEHHETO
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OTpa)KeHHsI, €r0 MPUMEHEHUS
B  cBeroBoAe. M3yueHwue
Mojenei MHUKpPOCKOTIa,
TEJIECKOIIA. [Tonyuenne
CIEKTpa C MOMOUIbIO MTPU3MBbI
U IUQPaKIMOHHOW PEIIETKHU.

N3mepenue MoKa3aTeis
MIPETOMIIEHUSA CTEKIIA.
HccaenoBanne CBOWCTB
U300paKeHUIB JIH3aX.
OOBsicHEHHE MPUHIUIIOB
IEUCTBUS " YCIIOBUM

0e30macHOro  MpPUMEHEHHS
OYKOB, JIyIbI, (hoToammapara,
NPOEKIMOHHOTO  ammapara,

MHKPOCKOIIA, TEJIECKOIIa,
BOJIOKOHHOM OITHKH,
TU(QPAKIIMOHHOW  PEHIETKH,
NOJIAPOUAA. Pewenue
pacy€THBIX 3ama4d C SIBHO
3aJTaHHON buznueckoit

MOJIEJIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (opMyIl
r€OMETPUYECKOMN OIITHKH.
[loctpoenne u  onucaHue
U300paKeHUsl, CO34aBaeMOI0
IUIOCKUM  3€pKajioM, TOHKOM

JIMH30H. Paccmorpenue
MIpeIesioB PUMEHUMOCTH
r€OMETPUYECKOMN OIITHKH.

Pacnio3naBanue (QuandecKkux
SIBJIEHUU B OIILITaX u

OKpYy’Karoien KHU3HU:
IIPSIMOJIMHEVHOE
pacrpocTpaHeHHe CBeTa,
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OTpa)KeHHe,  IpeOMIICHHUE,
uHTEeppepeHrs, Audpaxius
U HOJISPU3ALUS CBeTa,
aucrnepcust ceta. M3ydenue
yCIOBUH HaOII01eHUS
MaKCHMyMOB 1 MUHUMYMOB B
UHTEpPEepEeHIIMOHHOMN
KapTUHEOT ABYX CUH(A3HBIX
KOTE€PEHTHBIX ~ MCTOYHUKOB.
Vcnosue HAOJIOIeHUA
IJIABHBIX MAaKCUMYMOB IIpHU
najIeHun
MOHOXPOMaTHYECKOI'O CBETa
Ha T (PPaKIIMOHHYIO
PEIIETKY. AHanu3
ONTUYECKUX  SIBIICHUM  C
UCIIOJIb30BAaHUEM  3aKOHOB:
3aKOH MIPSAMOJIMHEMHOTO
pacrpocTpaHeHHs CBeTa,
3aKOHBl OTpPaXEHMsI CBETa,
3aKOHBI NPEIOMJICHHSI CBETA.

Onucanue ONITUYECKUX
SBJICHUII C HCIOJIb30BAaHHEM
¢bu3neckux BEJIMYMH:

(doKkycHOE  paccTosHUE U
ONTHUYECKasl CUJIA JIMH3BI

Paznea S. CTpoeHue aToMa 1 KBaHTOBas (pu3MKa.

Tema 5. 1. Conepxxanne y4eOHOro MaTepHana.

CBeToBBIC 1. l'umote3a Ilnanka o kBanTax. ®otoH. PoTOIPdEKT. Hab6monenune dotorddexra
KBaHTBI. Ha YCTaHOBKE C ILIMHKOBOM

2. Omsit Pezepdopaa. Ctpoenue aroma. [lnanerapuast Mozens u Mmozens bopa.
bopa. [lornomenue n ucmyckaHue CBETa aTOMaMH.

IToctynatel

mwiactuHor.  MccnenoBanue

3aKOHOB BHEIITHETO
dotorddekra. OOBsICHEHHE
OCHOBHBIX MIPUHIIMIIOB
JeUCTBUS TEXHUYECKUX
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YCTPOMCTB, TaKHX Kak:
¢doTorteMeHT, (OTOJATUHK,
COJIHEYHAs Oarapes,
CBETOJIMOJ; M YCJIOBUH HX
0e30MacHOT0 NpPUMEHEHUs B
IIPaKTUYECKON JKU3HU.
Pemenue pacu€rHbiX 3amau c
SBHO 3aJaHHON (U3NYIECKOM
MOJIENIBIO C HCIIOJb30BaHHEM
OCHOBHBIX 3aKOHOB U (hOpMYIT
KBaHTOBOM onTUKHU. PemieHue
KaueCTBCHHBIX 3a1a4 c
Onopoit Ha M3YUYEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOU OIITHUKH.
Pacno3naBanue (uzmyeckux
SIBJICHUN B Y4eOHBIX OTBITAX:
¢dorosnexTpuueckuii ek,

CBETOBOE JaBJICHUE.
Onucanue M3Y4YEHHBIX
KBAaHTOBBIX  SIBICHUH |
IPOLIECCOB c
UCTIOJIb30BaHUEM

¢bu3neckux BEJIMYMH:

CKOPOCTb 3JIEKTPOMarHUTHBIX
BOJIH, JUINHA BOJIHBI n
94acTOTa CBETa, JSHEPTus W
UMIYyJbC GOTOHA

[IpakTuyeckoe 3ansaTue: Pemenue 3agau Ha 3akoHbI (oTodPdexTa

Tema 5. 2.
dusuka
aTOMHOTO sifipa

Conepxxanue yueOHOro MaTepuarna.

1 OTKpBITHE PAAMOAKTUBHOCTH. 0O-, B-, Y- U3ITyUCHUSI.
3aKkoH paIMOAKTHUBHOTO pacmajia.

2. DHeprus cBs3u. Jlenenue anep ypasa.

IlenHas snepHas peakuus. SAnepHbiil peakTop. TepmosiepHble peaKkuu.

H3ydyeHne  SKCIEPUMEHTOB,
JOKa3bIBalOLINX  CIJIOKHOCTD
CTPOEHHUSI aTOMHOTO  fAJpa.
HccnenoBanue TPEKOB
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buonoruueckoe nelicTBre PaarOaKTHBHBIX H3J'Iy‘leHPII>i.

[IpakTuueckoe 3ansTuE: Pemienue 3aa4 Ha COCTABICHHE AIEPHBIX PEaKIU.

YacTUIL (o TOTOBBIM
¢dororpadusam).  M3ydeHue
SIIEPHBIX ~ CWJI,  SIEPHBIX
peaKkuuii CUHTE3a M pacnaja,

TEPMOSIAEPHOTO CUHTE3A.
N3yuenne HYKJIOHHOU
monenu siapa ['eitzenOepra-
HBanenko. OOmbscHEHNE
YCTPOMCTBA W NPUMEHEHUS
JIO3UMETpA, KaMephbl
Bunncona, SJIEPHOTO

peakTopa, aTOMHOW OOMOBI.
Pemenue 3amau ¢ onopoil Ha
MOJIy4YeHHbIC 3HAHUS, B T.4. O
3apsie ¥ MacCcoBOM YHUCIE
anpa. Pacno3naBanune
¢us3nueckux  sABIEHUH B
y4eOHBIX  OMBITAX U B

OKpYy’Karoien KHU3HU:
€CTECTBEHHAs "
UCKYCCTBEHHasI

paI[I/IOaKTI/IBHOCTI).Ol'H/IcaHI/Ie
KBAaHTOBBIX SIBJICHUMN u

IPOLIECCOB c
UCTIOJIb30BAHUEM

¢bu3nIecKkux BEJIMYMH:
HepHOJ nojypacnajia,

OHEPTrUid CBsA3U ATOMHBIX
snep, Aedekr Maccel spa.
AHnanus MIPOIIECCOB u
SIBIICHUIA C KCIIOJIb30BAaHHEM
3aKOHOB U MOCTYJIATOB: 3aKOH
COXPaHEHHS DJICKTPUYECKOTO
3apsiia, 3aKOH COXpaHEHUs
MacCOBOTO YHMCJIA, TOCTYJIAThI
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Bbopa, 3akoH pagroakTUBHOTO
pacmaga. Yyactue B pabote
KpYIJIOro cToJsa
«DyHIaMEHTaJIbHbIE

B3auMouencTBusa. EamHCTBO
(bu3nvecKokapTHHBI MHPay.

Hcnonbp3oBaHue
MH(POPMAIIMOHHBIX
TEXHOJIOTHM IS  IIOMCKa,
CTPYKTYPHUPOBaHUS,
MHTEPHpPETALNUN Hu

npeACTaBICHUsT UHPOPMALUU
IpU TOATOTOBKE COOOIICHUIA
0 TPUMEHEHHH  3aKOHOB

KBaHTOBOM bu3uKu B
TEXHUKE U  TEXHOJIOTHUSX,
9KOJIOTUUECKUX acreKTax

AIEPHOU SHEPrETUKHU

6. DJIeMEHThI
ACTPOHOMHU U
acTpodU3UKH

Conep:xanne yueOHOTo MaTepHana.

Ortarbl pa3Butus actpoHomur. Bup 38é3aH0T0 HEOa. Co3Be3nus, IpKue 3BE3/IbI, TUIAHETHI, UX
Buaumoe asmxeHue. Conneunas cucrema. CoiHie. 3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKH.

Muteunsiii [1yTs — Hama ['anaktuka. Beenennas. 3akon Xa66ma. Teopus MeraranakTuka.
Hepeménnsie mpobieMbl acCTpOHOMUHT

ITonroroska cooOmeHuii 00
JTanax pa3BUTHUA
aCTpOHOMI/II/I, 0 HpI/IKJ'Ia}IHOM
Y MHUPOBO33PEHYECKOM
3HAYECHUH aCTPOHOMHH, O
METO/1aX MOJyUYEHUs
Hay‘-IHBIX aCTpOHOMquCKHX
3HaHUH, OTKPBITUSX B
COBPEMEHHOM ACTPOHOMMUH.
N3yueHue coBpeMeHHBIX
MpEJICTaBICHUN O
MIPOUCXOKJICHUH U 3BOJIOLUN
CouHia u 38€31. 3yuenne
THUIIOB TAJIAKTHK,
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pasuoranakTUK U KBa3apoB.
N3ydenue nrxeHus
HeOECHBIX TeJI, DBOJIIOLIMU
3BE311 U BeceneHHoid,
MIPOIECCOB, MTPOUCXOISIINUX B
3BE37aX, B 3BE3HBIX
CHCTEMAX, B
MEKTaJaKTHYECKOU cpefie,
MacCIITaOHOU CTPYKTYPbI
Bcenennoii. O0bsacHeHHE
pacmupenusi Bcenennoii Ha
OCHOBE 3aKoHa Xa00u1a.
[ToaroroBka k 006CyXAECHUIO
HEpELIEHHBIX MPo0IeM
actpoHomuu. [IpoBenenue
Ha0II0 IeHU I
HEBOOPYKEHHBIM TJIa30M C
HCIO0JIb30BaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEICIICHUS TIOJIOKESHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTro
MOJTyIIapUst U IPKHUE 3BE3IBI.
[IpoBenenue HabIIOCHMI B
teneckon JIyHbl, MJIaHET,
Maineynoro IIytu. Yyactue B
JUCKYCCHUU O HEPEIICHHBIX
npo0seMax aCTpOHOMHH

BCETo

126
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4. YCJIOBUS PEAJIM3ALINU ITPOT'PAMMBI ITPE/IMETA
3.1. TpeOoBanusi K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHHYECKOMY
o0ecrneyeHnIo

Peanuzanus mporpaMmel ipeiMeTa TpebyeT Hanuuus yueOHoro kabunera pusuku.
— OGopynoBaHue yueOHOTO KaOMHETa (PU3HUKU:
— TI0CaJI0YHBIC MECTA 110 KOJIMYECTBY 00yJarOIINXCSI
— pabouee MEeCTO MpernoaBaTes
— KOMIUIEKTHI TIIAKaTOB
- nabopaTopHasi MeOelb C IMOABEACHHBIM 3JIEKTPOITUTAaHUEM;
— JIEMOHCTPAIMOHHOE U JJa0opaTOpHOE 000PYI0BAHUE;
— METOJIMYECKHUE YKa3aHHs sl TaOOPaTOPHBIX paboT CTYACHTOB;
— KOMIUJIEKTHI Pa3aTOYHbIX MaTePHAIOB
— CIpaBOYHAs IUTEPATYPa;
TexHudyeckue cpeacTBa OOyUICHHS:
— KOMITBIOTED
— MeJIia IPOeKTOp
— WHTEPaKTUBHOE MOCOOUE MO AUCIUILINHE

4.2. YueOHO-MeTOANYeCKOe U MH(POPMALITHOHHOE o0ecriedyeHue Y4eOHOro
npeaMera

IlepeyeHb OCHOBHOW M JIOTIOJTHUTEILHON Y4eOHOM JIUTEPATYPHI, HEOOXOAUMOM IS
0CBOEHMS NpeaMeTa

OCHOBHbBIE HCTOYHUKHU:

®u3nka. 10 knacc: yueb. s obmeoopazonat. Opranuzanmii: 6a30BbIid U
yray6in. Yposuu / I'.Sl.Mskumes, b.b. byxosues B.M.Uapyrun; nox pe.
H.A.IlapdentbeBoii .-7-¢ uza.mepepad.-M. :Ilpocssmenne, 2019.-432¢.:(4)m. U
—(Knaccuueckuii kypc). - ISBN 978-5-09-071607-9.

®du3uka. 11 kiaacc: yued. s o0meoopazoBar. Opranuzanuii: 0a30BbIN U
yriy6a. Yposuu / I'. . Mskuiues, b.b. byxosues B.M.Hapyrun; nox pex.
H.A.IlapdenTtheBoii .-7-e uzna.nepepad.-M. :Ilpocssienune, 2020.-432¢.:(4)n. Uin.
—(Knaccuueckuii kypc). - ISBN 978-5-09-074278-8.

43 Ilepeyenb  WHGPOPMAIMOHHBLIX  TEXHOJOITWi, HMCIOJb3YyeMbIX  MNPH
oCylIecTBJIEHHs] 00pa30BaTeIbHOIO Mpolecca M0 JUCHUILIMHE, BKJIIYasl NepeyeHb
MPOrpaMMHOI0 odecredeHusi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
JIunienzuonHoe nporpamMmmuoe obecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Equnas xomnekmus mudpoBbix 00pa3oBaTEIbHBIX
pPECYpPCOB).

http://www.iprbookshop.ru/ DnexTpoHHO-OHOIMOTEYHAs cUCTEMA.
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1. http://www.fizzika.ru/
2. http://www.physics-regelman.com

4.4. Oco0eHHOCTH peaJU3alUMU MpeaMeTa sl O0yYarIMXCHd M3 4YHCJIa
WHBAJIUAOB M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

[Ipy o0OyyeHUM JHUI C OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBS,
MpeayCcMaTpUBaeTCA MHAUBUTyNIbHBIN Tpaduk oOydeHusl.

NHBanmuapl W JWIa C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH  37I0POBbS
oOecrieyeHbl MEYaTHBIMH W DJIEKTPOHHBIMH 00pa30BaTelIbHBIMU pecypcamMu B
dbopmax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 3I0POBbSI.

Jns ocyuiecTBiIEHHs] MPOUEAYpP TEKYIIEr0o KOHTPOJs YCHEBAEMOCTH U
IPOMEXYTOUHOM aTTecTallud OOyYarolmuxcs, CO374atoTcsi (OHABI OLEHOYHBIX
CPEACTB, AaJaNTHUPOBAHHBIE [UIi MHBAJIUIOB M JHUI C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMM  3JJ0POBbSl W IO3BOJISIIOIIME OLICHUTh JIOCTH)KEHHE HMH
3allJIJaHUPOBAaHHBIX B OCHOBHOM 00pa30BaTeNbHOW MPOTrpaMMe pPE3yJIbTaTOB
oOy4YeHHs] U ypOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHUUM, 3asBJICHHBIX B
o0pa3oBaTeabHOI MporpaMMme.
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA IIPEJIMETA

KonTtpoib ¥ omeHka pe3ylbTaToOB OCBOCHUS MPEAMETa OCYLIECTBISETCS
npernojaBaresieM B IMPOIecce MPOBEJACHUS KOHTPOJIBHBIX U MPOBEPOUHBIX PadoT,
TECTUPOBAHUS, JIAOOPATOPHBIX pabOT, a TaKXKe BBHIMOJHEHUS OOyYarOIIUMUCS
WHAVBUIYAJTbHBIX 33/IaHHH, UCCIEOBaHM, MMOArOTOBKE pedepaTos.

Pe3yabTathl 00yueHust
(ocBOEHHbIE YMEHUS, YCBOCHHbIE 3HAHUA)

DopMbI U METObI
KOHTPOJISI U OLIEHKH
pe3yJabTaToB
00y4eHust

* TUYHOCHHBIX
1) rpaxaaHcKoro BOCHHMTAHHUSA: CHOPMUPOBAHHOCTD
IpaKJaHCKOM MO3UIMU 00YYarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKMCKOTO OOIIECTBA; MPUHSITHE
TPAUIIMOHHBIX OOIIEUEIOBEUECKUX T'YMAHUCTUUECKUX U
NEMOKPAaTHYECKUX  LEHHOCTEW; TOTOBHOCTh  BECTHU
COBMECTHYIO JEATEIbHOCTh B HMHTEpPEcaxX TIPaxJaHCKOro
oOmiecTBa,  y4acTBOBaTb B CaMOYIpaBJICHUU B
o0Opa3oBaTeNbHOM OpraHH3alluy; YMEHHE
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHU B
COOTBETCTBHM C WX (YHKIUSIMH W Ha3HAYCHHEM;
FOTOBHOCTH K  TYMAaHUTapHOM ¥ BOJOHTEPCKOU
NEATENbHOCTH;

2) mMaTpMOTHYECKOT0 BOCMHUTAHUA: CHOPMUPOBAHHOCTH
POCCHICKON TPaKIAHCKOW WIAECHTHUYHOCTH, MAaTPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM,
JOCTHKEHUSAM POCCUHCKHMX YUEHBIX B 00jlacTu (U3UKH U
TEXHUKE; 3) AyXOBHO-HPABCTBEHHOI0 BOCIHMTAHUA:
c(hOpMHUPOBAHHOCTh HPaBCTBEHHOI'O CO3HaHMUS,
TUYECKOr0  TIOBEJEHUS;  CHOCOOHOCTh  OLCHUBATh
CUTyalldl0 W TPUHHMATh OCO3HAHHBIE  PEICHUS,
OPUEHTHUPYSCh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM 4YHCIE B JEATEIbHOCTU YYEHOTO;
OCO3HAHHE JINYHOI'O BKJIAJa B IIOCTPOCHUE YyCTOWYHMBOTO
Oymymiero;

4) 3CTETHYECKOIr0 BOCIHUTAHMA: DICTETUYECKOE
OTHOIIEHHE K MHPY, BKIIOYasd OSCTETUKY HAy4YHOIO
TBOPYECTBA, MIPUCYIIETO duznueckon HayKe;
OdenepanbHass paboudas mporpamma | Pusmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21
5) TpymoBOro BOCHHMTAHHUA: HWHTEpPEC K pPa3IUYHBIM
chepam npodecCHOHANIBHON IESITEIbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (PU3WKOW W TEXHUKOH, YMEHHUE COBEPIIATH
OCO3HAHHBIK  BBIOOp  Oyaymieit  mpodeccun o
peaNM30BBIBATh ~ COOCTBEHHBIC  JKM3HCHHBIC  TUIAHEI;
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TOTOBHOCTh M  CIHOCOOHOCTh K  OOpa3oBaHUIO U
caMo00pa30oBaHuI0 B 00JacTH (PU3UKU HA MPOTSHKEHHUH
BCEM KM3HH; 6) HIKOJOrMYEeCKOr0 BOCIHHUTAHMSA:
c(hopMHUPOBAHHOCTH AKOJIOTUUECKOM KYJBTYPBHI,
OCO3HAHHME TJIOOATLHOIO  XapakTepa JKOJIOTHYECKUX
npo0sieM; TIaHUPOBAHUE M OCYILIECTBICHUE IEHCTBUU B
OKpY)KAIoOIIEd Cpele Ha OCHOBE 3HAHWUS  LEJEU
YCTOWUYHMBOIO PpPa3BUTHsA  4eloBeuyecTBa; Pacmmpenue
OMBITA ACSATEIbHOCTU 3KOJIOTHYECKOW HAMIPABICEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3UKeE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSA: CHOPMHUPOBAHHOCTH
MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BuTUA (U3NYECKOM HAyKH; OCO3HAHUE
IIEHHOCTH HAy4YHOW  JIESITEIBHOCTH, TOTOBHOCTh B
nporiecce u3ydeHus: PU3NKU OCYIIECTBISITh TPOCKTHYIO U
UCCJIEJIOBATEIBCKYIO JEATEbHOCTh MHAWBUIYAIbHO U B
rpyIiIe

* MemanpeomMemHuuix:

ba3oBble JJoruyeckue 1eMcTBUS:

CaMOCTOATENFHO (HOPMYIUPOBATh U AKTyaIM3UPOBATH
mpo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMPEICIATh
e JeATEILHOCTH, 33]]aBaTh apaMeTPbl U KPUTEPUH UX
JIOCTHIKEHHS, BBISIBJISITD 3aKOHOMEPHOCTH u
MPOTUBOPEYHMSI B pacCMAaTPpUBAEMbIX  (PH3WYECKUX
SIBJICHHUSIX; pa3palaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C
y4éTOM  aHaJiM3a  HUMCIOIIUXCA  MaTepHAIbHBIX U
HEMAaTEepUAJIbHBIX PECYpCOB; BHOCHUTH KOPPEKTHUBBI B
NESATEeIIbHOCTh, OIICHMBAaTh COOTBETCTBHE PE3yJIbTAaTOB
IIEJIIM, OIICHWUBATh PHUCKH IIOCICACTBUM JCATEILHOCTH;
KOOPAWMHUPOBATh MW BBIIOIHATH pPadOTy B  YCIOBHAX
peabHOTO,  BUPTYaJbHOTO W  KOMOMHHPOBAHHOTO
B3aMMOJICUCTBUS; Pa3BUBATh KPEATUBHOE MBINUICHUE MIPU
PEIICHUH )KU3HEHHBIX TTPOOIIEM.

Ba3oBbIe ncciie1oBaTeIbCKHE AeiiCTBUA:

BIIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYCBHIMHU
MOHATUSAMHA W METOJaMH (PU3NYECKOW HAYyKH; BIAACTh
HaBBIKAMH  YYCOHO-UCCIICIOBATEILCKOW W MPOCKTHOM
NEATeTbHOCTY B 007acTH  (PU3HMKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOATEIIbHOMY TTOUCKYy DenepanpHas
pabouas mporpamma | @usuka. 10—-11 kmaccer (6a30BbIi
ypOBEHb) 22 METOJOB PpEIICHHUS 3adad (PU3HUIECKOTO
COJep)KaHMS, TPUMEHCHHIO  Pa3JIMYHBIX  METOJOB
MO3HAHUS;, BIQICTh BUJAMU JIEATEILHOCTH TI0 TIOTYyYCHUIO
HOBOTO 3HAHMS, €r0 MHTEPIIPETAIINHU, TPEOOPA30BAHUIO U
IIPUMCHCHHUIO B PA3JIMYHBIX YYCOHBIX CHTYAlMSIX, B TOM
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Yuclie TMpU CO3JaHUU Y4EeOHBIX MPOEKTOB B OO0JaCTH
(GU3MKY; BBISBISTh NPUYUHHO-CIEICTBEHHBIC CBSI3U U
aKTyalu3UpoBaTh 3aJady, BBIABUTATh THUIOTE3y €€
pellleHus], HAXOAWTh apryMEHTBhl JUIsl JI0Ka3aTeIbCTBa
CBOMX YTBEp)KJICHUI, 3a/laBaTh MapaMeTpbl U KPUTEPHUH
pElIeHMs; aHAIM3UPOBATh MOJYYEHHBIE B XOJ€ pElICHUs
3aJjaud  pe3ysibTaTbl, KPUTUYECKH OLIEHHUBATh  UX
JOCTOBEPHOCTb, IPOTHO3UPOBaTh WU3MEHEHHE B HOBBIX
YCIOBHSIX; CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE
3aJaud B 00pa30BaTEIbHOU JESTENHHOCTH, B TOM YHCIE
Opu U3y4YeHUW (PU3UKH; JaBaThb OLIEHKY HOBBIM
CUTyallusiM, OILIEHWBAaTh MPHOOPETEHHBIM OMBIT; YMETh
MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTUUYECKYIO 00JIaCTh
KHU3HEACITETPHOCTH; yYMETh HMHTETPUPOBATH 3HAHUS W3
pa3HBIX MPEIMETHBIX 00JACTeH; BbIIBUTaTh HOBBIC WIEH,
npeyiaraTh OpUTHHAJIBHBIC TTOIXO0/IbI M PEIICHHUS; CTABUTH
npoOiieMbl M 3a7a4M, JIONMYCKAaIOIIME albTepHATUBHBIC
pEIICHHS.

Pabora c nndopmanmueii:

BIAJCTh  HAaBBIKAMH  TOJY4YeHUS  HMHPpOpMaLUU
(bu3UYECKOro CoNIepKaHus U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh  TMOUCK,  aHaJM3,
CHUCTEMATH3allMI0 M  UHTEPIpETalni0  HHPOpMAIIH
pa3IMYHBIX BHIOB W (OpPM TMpPEACTABICHUS; OLEHUBATH
JOCTOBEPHOCTh HMH(POPMAILIMM; HCIOIB30BATh CPEACTBA
WH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B

PEIICHUA KOTHHUTHUBHBIX, KOMMYHHKAaTUBHBIX u
OpraHMU3allMOHHLIX 3a1a4 C CO6J'HO)ICHI/ICM TpC6OBaHHI>’I
9ProHOMUKH, TCXHHUKH 6630HaCHOCTI/I, T'MT'CHBEI,

pecypcocOepexxeHusi, MPaBOBbIX U ATUYECKUX HOPM, HOPM
nH(pOpPMAIIMOHHOM  0E€30MacHOCTH; CO37aBaTh TEKCTHI
(U3UYECKOTO COJEpKaHMsI B PA3IHYHBIX (opMarax c
y4€TOM Ha3zHaueHUs WHGOPMAIUU U 1IEJIEBON ayIUTOPHH,
BBIOWpast ONTUMaJbHYIO (OpMYy TpPEACTaBICHUS U
BU3yaJI3aLINHU.

KomMMyHuKaTHBHBIe YHUBepcajbHble Yy4ieOHbIe
JAeHCTBUA: OCYLIECTBIATh OOLIEHUE HA YpOKaxX (U3UKU U
BO BHEYPOUYHOU JIEATEIBbHOCTH; pacno3HaBaTh
MPEANOChUIKM  KOH(DJIMKTHBIX CHUTyallui W CMAr4aTh
KOH(JIMKTHI; pa3BEPHYTO U JJIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHHS C UCTOJIb30BAHUEM S3bIKOBBIX CPEJICTB; MIOHUMATh
U HUCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHAHOM U
WHAUBUIYATbHON pabOThl; BHIOUPATh TEMATUKY U METO/IbI
COBMECTHBIX JEHCTBUU C Yy4ETOM OOIIMX HHTEPECOB, W
BO3MOKHOCTEH Ka)KJI0TO WieHa KOJJIEKTHBA;
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[IPUHUMATH L(eJIN COBMECTHOM NEeATEIbHOCTH,
OpPraHu30BbIBATh U KOOPAWHUPOBATH ACHUCTBUA IO €€
JOCTVDKCHUIO: COCTABJIATH IUIAH JACHCTBUMN, PACIPENECIATD
poiii ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM pabOThl; OLEHUBATh KaueCTBO
CBOETO BKJIAJIa U Ka)/0ro y4yaCTHHKA KOMaH/bl B OOIINH
pe3ysbTaT MO pa3pabOTaHHBIM KpUTEPUSM; MpeliaraTh
HOBBIE€ IIPOEKTHI, OLIEHUBATh WJICU C IMO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPaKTUYECKON 3HAYUMOCTH;
OCYILECTBJIATh [O3UTUBHOE CTPATErMYECKOE IOBEICHUC B
pPa3IMYHBIX  CUTyalMsX, [POSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh WHULMATUBHBIM. PeryjasiruBHble

YHHBepcaJlbHbIE yueOHbIe el CTBHUSA.
Camoopranusanus:

CaMOCTOATENBLHO OCYLIECTBIISThH M03HABATEIBHYIO
NesTeNbHOCTh B 00JacCTM (PU3UKM U aCTPOHOMHUH,
BBISIBJIATH  MPOOJEMBI, CTaBUTb M  (OPMYJIHUPOBATH

cOOCTBEHHbIC 33]1a4H;

CaMOCTOSATEIILHO COCTABIIATH IIJIaH PELIECHUS PACUETHBIX U
KAUECTBEHHBIX 3aJa4, IUIaH BBINOJHEHUS NPAKTUYECKON
paboThl ¢ Yy4€TOM HMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEM U MPEANOYTCHUM;

7aBaTh OIIEHKY HOBBIM CHUTyalUsIM; PacUIMpPATh pPaMKH
y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;
JIeJ1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh
Ha ce0d OTBETCTBEHHOCTh 3a pEILECHUE; OLICHUBATh
MpUOOPETEHHBIA OMBIT; CIOCOOCTBOBATH (DOPMUPOBAHUIO
U TPOSIBIICHUIO 3PYAMIIMHU B 00JaCTH (PU3UKHU, MOCTOSHHO
MOBBIIIATE CBOM  00pa3oBaTeNbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

J1aBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTHUBBI
B JI€ATEJILHOCTb, OLICHUBAaTh COOTBETCTBUE pE3YJIbTAaTOB
LEJsSIM; BJIaJIeTh HaBbIKAMH TO3HABATEJIBHON peduieKcHu
Kak OCO3HAHUS COBEPIIAEMBIX JNENCTBUI 51
MBICIIUTENIBHBIX ~ MPOLIECCOB, HX  pe3yJbTaTOB U
OCHOBAaHMI; HCMOJb30BATh MNPUEMBI pediaeKcuu s
OLICHKM CHUTYalluM, BbIOOpa BEPHOTO pEUICHUS; YMETb
OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHHUMATh PEIICHUS
0 MX CHIKEHUIO; MPUHUMATh MOTHUBBI U apryMEHTHI
OpPYTMX TIpU  aHAJIU3€ PE3YyJbTAaTOB  JAESATEIbHOCTH;
OpuHUMaTh ce0s, TOHMMas CBOM HENOCTaTKU W
JOCTOMHCTBA; NMPUHUMATh MOTHBBI U apryMEHThI JPYTUX
IIpM aHAIM3€ PE3YJIbTATOB JEITEIBHOCTH; IPU3HABATH
cBOE MpaBO M MpaBO Jpyrux Ha ommnbOku. B mpomecce

OIICHKA 3a YCTHBIE
OTBETHI;

OLICHKA YPOBHS
3HAHUM CTYyAEHTOB
Ha KOHTPOJIbHO-
YYETHOM 3aHSTHUH;
OIIEHKA 32
BBITIOJIHEHUE J1a0.
pabor.

OLICHKA 3a
BBITIOJTHEHUE
TECTOBBIX
3aJaHuUM;

OIIEHKA 32
BBITIOJIHCHUE
MPaAKTUYECKUX
3aJaHUM;

OLICHKA 3a
BBITIOJIHCHUE
MMCbMEHHBIX
CaMOCTOSITEIIbHBIX
pabor;

OLICHKA 3a
ITOATOTOBKY
CaMOCTOSITEJIbHBIX
COOOIICHMI
CTYJEHTOB
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JOCTHKCHHSI ~ JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
nporpaMMbl 0 (pU3MKE IS YPOBHS CpPEAHETO OOIIero
oOpazoBaHuss y  OOy4YaloOlIUXCA  COBEPIICHCTBYETCS
AMOIIMOHAIIbHBIH WUHTEIUICKT, Ipenoararmui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIOYAIOIIETO0 CIOCOOHOCTh MOHHMMATH
CBOE HMOLIMOHAJIBHOE COCTOSIHUE, BUJETh HaIlpaBJICHUS
pa3BUTHS COOCTBEHHOW HMOIIMOHAILHON CQepbl, ObITh
YBEPEHHBIM B ce0Oe; caMOperyIMpoBaHUsl, BKIIOYAIOLIETO
CaMOKOHTpPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCThH 3a
CBO¢ TMOBEACHHME, CIOCOOHOCTh aJalTUPOBaThCA K
HMOLIMOHAIBHBIM HW3MEHEHUSM M TPOSBISATh THOKOCTH,
OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIUH,
BKIIIOUAIONIEH CTpeMJICHHE K JOCTHKCHHIO IENH M
ycrexy, ONITUMU3M, WHUITMATUBHOCTD, yMEHHE
JeMCTBOBATh, MCXOMS U3 CBOMX BO3MOXKHOCTEH; SMIIATHH,
BKJIIOYAIOIIEH CIMOCOOHOCTh TMOHMMATh AMOIIMOHAILHOE
COCTOSIHUE JPYTUX, YUYUTHIBATh €r0 MPHU OCYIIECTBICHHUH
oO11eHMs, CIIOCOOHOCTb K COYYBCTBHIO u
COTIEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKIIOYAIOIIUX
CHIOCOOHOCTh ~ BBICTPAaWBAaTh OTHOIIEHUS C JIPYTHUMH
JIOABMH, 3a00TUTHCS, MPOSIBIATH MHTEPEC M pa3pelaTh
KOH(JIUKTBHI.

* nPEOMEmHbIX:

JIEMOHCTPUPOBATh Ha MPUMEpax PoJib U MECTO (PU3UKH B
(bopMHpPOBaHUU COBPEMEHHON HAYYHOUW KapTHHBI MUpa, B
pPa3BUTUHU COBPEMEHHOW TEXHUKHM U TEXHOJOTHH, B
MPAKTUYECKON  JIESITEIIbHOCTH  JIKOJICH; YUYUTHIBATH
TpaHUIIBl TPUMEHEHUS U3YYCHHBIX (PU3HMUECKUX MOJICIICH:
MarepuaibHas TOYKA, MHEPUUAJIbHASA CHUCTEMA OTCYETA,
aOCOMIOTHO TBEPIOE TENO, HIACATBHBIA Ta3, MOJEIH
CTPOEHMS Ta30B, XUIAKOCTEW M TBEPABIX TEJI, TOUCYHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr PU3nuecKux 3aay;
pacrio3HaBaTth (QuU3MYECKUE SBJICHUS (MIPOIECCHI) U
OOBSCHATH HMX HAa OCHOBE 3aKOHOB  MEXaHHKHU,
MOJIEKYJISIPHO-KMHETUYECKONM TEOPUM CTPOEHHUS BEIIECTBA
U DJICKTPOJUHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE
NpsIMOJIMHEWHOE JIBJKEHHE, CBOOOJHOE TMaJeHue Tell,
IBWKEHUE 10 OKPYXKHOCTH, WHEpUHUS, B3aHUMOJEHCTBUE
ten, auddys3usi, OpPOYHOBCKOE JIBUIKEHUE, CTPOCHUE
KHUJIKOCTCH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell TIpHU
HarpeBaHuu (OXJIAXIEHUHU), TEIUIOBOE pPaBHOBECHUE,
WCMapeHne, KOHJICHCAlUs, IUIABJIICHUE, KPUCTAJLIA3ALHNS,
KUIICHUE, BIIAXKHOCTh BO3/yXa, OBBIICHHUE JABJICHUS ra3a
IIPA €r0 HAarpeBaHUU B 3aKPBITOM COCYHAE, CBSI3b MEXKIY
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nmapaMeTpamMH ~ COCTOSHMSI Ta3a B HM30MpPOIIECCax,
AIEKTPH3AIUS TEJl, B3aUMOJICHCTBUE 3apsIOB; ONMUCHIBAThH
MEXaHWYECKOE  JIBIDKCHHE, HCIOJIb3ysd  (DU3UUECKUE
BEJIMYHMHBI. KOOPJAWHATA, MYTh, MEPEMEIICHUE, CKOPOCTD,
YCKOpEHHe, Macca Tela, Cuila, UMIYJIbC TeTa,
KAHETUYECKasl  DHEPrus, IOTCHIMAIbHAS  DHEPIHs,
MeXaHu4deckass paboTa, MeXaHM4YecKash MOIIHOCTb, MpH
OMKMCAHUM TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICT
UCIIOJIb3YeMbIX BEIWYUH, WX OOO3HAYEHUS WU €IUHHIIBI,
HaXOJIUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3HUUECKYIO
BEIIMYMHY C JPYTUMH BEIMYNHAMU,

ONKCHIBATh HM3yYCHHBIE TEIUIOBBIE CBOWCTBA TEI W
TEIJIOBBIC SIBICHMS, HCTONB3YS (PU3NUECKHE BEITMYUHBIL:
JaBJICHUE Tasza, TeMIlepaTypa, CpEOHSS KHHETHYeCKas

OHCPIrusd Xao0TH4YECKOro JABHUXKXCHUA MOJICKYII,
Cp€aAHCKBaApaTUYHAA CKOPOCTb MOJICKYJI, KOJIHNYCCTBO
TCIIJIOTHI, BHYTPCHHA OHCPIUA, pa60Ta rasa,

KOG DUIIMEHT  TIOJIE3HOTO NEHUCTBUS TEIIOBOTO
NBUTATENISA; IIPU  ONHCAHUM MPABUIBHO TPAKTOBATh
(GU3UYECKUI  CMBICT  HUCIOJIB3YeMbIX  BEJIWYHMH, UX
o00O3HAaUeHUs W  CIWHMIBI, HAXOAUTh  (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIUYHHY C
IPYTUMH BEJINYMHAM; OMUCHIBATH M3YyUYCHHbIC
ANEKTPUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE
ABJICHUSI (IIPOLIECCHI), UCIOJIB3YS (PU3NYECKHE BEIMYMHBIL:
ANEKTPUYECKUI 3apsn, ANEKTPUUECKOE noiie,
HaIpsHKEHHOCTD noJI, MOTEHINAI, Pa3HOCTh
MOTEHIIMAJIOB; MPU OINUCAHUU TPABUIBHO TPAKTOBATh
(GU3MYECKUI  CMBICI  HUCIHOJIB3yeMbIX  BEJIMYMH, UX
o00O3HAaueHUsT W  €IUHUIBI; YKa3blBaTh  (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIUYHHY C
IpPYTUMHU  BEJIMYMHAMH, AHAIU3UPOBATh  (DU3UUECKUE
MPOIIECCHl M SBJICHUSI, UCTIONB3Ys (PU3NYECKHUE 3aKOHBI U
MPUHIMIIBL: 3aKOH BCeMHUpHOro Tsrorenus, [, 11 u III
3aKkOHbI HBIOTOHA, 3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPIUM, 3aKOH COXPAHEHUSI HUMITYJbCa, MPUHIUI
CYNepIO3ULINH cul, MIPUHIINAT paBHOIPaBUSs
WHEpPIUANIbHBIX ~ CUCTEM  OTCYE€Ta,  MOJEKYJSPHO-
KMHETHYECKYI0 TEOPHUI0 CTPOCHMSI BEILIECTBA, Ta30BbIE
3aKOHBI, CBSI3b  CpeAHEH  KHUHETHMYECKOW  OJHEpruu
TEIJIOBOTO  JIBWJKEHHUS ~ MOJIEKYJd € aOCOJIOTHOM
TEMIEPATYpOl, MEpPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHMS AJNEKTPUUYECKOro 3apsna, 3akoH KyiioHa, mpu
ATOM pa3finyaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA, €TO
MaTeMaTUYECKOE BBIPAXKEHHE M YCJIOBHs (TpaHHUIIbL,
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o0jlacTh)  MPUMEHUMOCTH;  OOBSCHSTH  OCHOBHBIE
MPUHLUIBI IEUCTBUS MAaIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB;  pa3iauyarh yclIOBUA HUX  0€30MacHOro
UCIIOJIb30BaHUSI B TIOBCETHEBHOM KWU3HU; BBIMOJIHSITH
HKCIIEPUMEHTHI IO UCCIEA0BaHUIO (PU3NYECKUX SBJICHUN U
IPOLIECCOB C HCIOJb30BAHUEM TMPAMBIX, U KOCBEHHBIX
U3MEpEHUM, Ipu 3TOM (HOPMYIUPOBAThH MpoOIIeMy/3a1aqy
M TUNOTe3y yd4eOHOTO  OKCIEpUMEHTa, CcoOupaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pY0BaHUS, TPOBOIUTH
OTBIT ¥ (POPMYIIMPOBATH BBIBOJIBI; OCYIIECTBIIATH MPSMBIC
¥ KOCBEHHBIC U3MEPEHUS (DU3UIECCKUX BEJIUYHH, IIPU STOM
BBIOMpAaTh  ONTHUMAJIBHBIA  CIIOCOO  U3MEpEeHus |
UCITI0JIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN
U3MEpEHU; UCCIIe10BATh 3aBUCUMOCTH  MEXAY
(bU3UYECKUMHU BEJIMUYMHAMHU C HUCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEHUH, TMPU OTOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCUpoOBaTh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH
(¢bu3NYeCcKUX BEJIMYHMH B BUE TaOIUIl U TpadUKOB, JAesaTh
BBIBOJIBI 1O pe3yJibTaTaM HCCJENI0BaHUs; COOJIIOAATh
mpaBuia  0O€30MacHOrO0  TpyJda TpU  MPOBEIACHUU
UCCJIEIOBAHUM B paMKaX yd4eOHOTO DJKCIEPUMEHTA,
y4eOHO-MCCIIeIOBATEIHCKON M TIPOEKTHOM JACSITEIHPHOCTHU C
UCIIOJB30BAaHUEM  M3MEPUTENIbHBIX  YCTPOMCTB U
nabopatopHOTO  00OpYyHOBaHUS; pemaTh PacuyETHHIC
3aJlayd ¢ SBHO 33JaHHOW (PU3NYECKOW MOJEINbIO,
UCIONB3Ys (PU3UUECKUE 3aKOHBI M MPUHIIMIBI, HA OCHOBE
aHaju3a yCJIOBUS 3aJjauu BHIOUpATh (PU3NUECKYIO MOJIEIb,
BBIJICIATE  (PUBMYECKUE  BEIUYUHBI U (OPMYJIBI,
HeoOXoUMbIe g €€ pEeIIeHUs, MPOBOIUTH PACUETHI U
OLICHMBATh  pEAJbHOCTh  MOJYYEHHOTO  3HAYCHHS
(bU3UYECKO BEIIMYUHBI, peliaTh KayeCTBEHHBIC 3aJ[auH:
BBICTPAUBaTh JIOTMYECKA HEMPOTUBOPEUUBYIO LEMOYKY
pacCykI€HUW C ONOpOM HAa H3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UYECKUE SBJICHHSI; UCIOJIB30BaTh
Opyu  pemieHWHu  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(pOpPMAIIMOHHBIE TEXHOJIOTHH TUIS MIOKCKA,
CTPYKTYpPUPOBAHUS, WHTEPIPETALMU U MPEJCTABICHUS
yueOHOH 151 Hay4YHO-TIOITYJIIPHOM uH(popmaImu,
MOJIYyYeHHOW W3 Pa3IMYHBIX HUCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh MMOJyYaeMyl0 HHQOpPMAlMIO; MPUBOAUTH
OpUMepbl BKJIa/la POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSICHEHUE MPOIECCOB
OKpY>KarOLIEro MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHII;
UCIIOJIb30BaTh TEOPETUYECKHUE 3HAaHUS 10 (PU3UKE B
MOBCEHEBHON JKM3HU i obecrnedeHuss 0e30MacHOCTH
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npu oOpalieHdd ¢ TOpudopaMM U TEXHUYECKUMU
YCTPOMCTBAMH, AJII COXPAHEHUS 3J0POBbI U COOIIOACHUS
HOPM 35KOJIOTMYECKOTO TOBEACHUS B OKpY>KAIOIIEH cpejie;
paboTaTh B TPYIINE C BBINOJHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX ~ pOJieH, IUIaHUpOBaTh pabOTy TPYIIIIHI,
palMOHAIIBHO pacIpeAeNaTh 00S3aHHOCTH U TIAHUPOBATH
NEATENbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJIEKBATHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIPYIIbI B
pelIeHrne paccMaTpUuBaeMoM MPOOIIEMBI.
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