ATACYN A

MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKU ACTPAXAHCKOI OBJIACTH
I'ocynapersennoe 0ro/kernoe odpasoBaTebHOE YupekaeHHe ACTpaxaHncKoil 001acTu
BbICIIEro 00pa3zoBaHust
«ACTPAXaHCKHUIl rOCY1APCTBEHHDbIN APXHTEKTYPHO-CTPOHTENbH bIil YHHBEPCUTET»
EHOTAEBCKUI ®UJIUAJ
(Enoraescknii pninan F'BOY AO BO «AT'ACY»)

PABOYAS TIPOI'PAMMA
OVIL.06. PU3UKA
o npodeccuu
CPEJIHErO NPO(PECCHOHANIBHOIO 00pa30BaH Hsl
29.01.33 MacTep 10 U3roToBJIEHHIO IBEHHbLIX H31e/ Ui

KBanndukaunsi: Macrep 110 U3roToBICHUIO LIBEIiHLIX W3EIMi

2024



O/IOBPEHA PEKOMEH/IOBAHA YTBEPXJIEHO

Metoauyeckum [lenarornuecknum coserom Hupexrop Enoraeckoro
o0beMHeHHEM Enoraesckoro ¢pununana prunana TBOY. AO BO
obueobpasoBarenbHbIX ['BOY AO BO ATACY Y %y :
JUCLUITIHH [IpoTokon Ne 5 . 6’%
[Iporokon Ne 8 OT «25» anpens 2024 rosa /Kyznengpa B.I./
0T «24» anpess 2024 . «25» anpens2024r,
[lpencenarens meronuueckoro rrrrar RN 4
00beIMHEHHUS!
) / Xoxiosa I'.A.

«24» anpens 2024r.

CocraBurenn: npenoxasaren %{0% = /axoBa A.C./
7

PabGoyvas nporpamma paspaborana Ha OCHOBe TpeGOBaHHIT:

- 03 0129.12.2012 1. Ne 273-03 «O6 oOpasoBanuu B Poccuiickoii Denepauun»

- ®I'OC cpennero obmero oOpasoBauus, yrBepxaeHHoro 17 mas 2012 r. [Tpuxazom
MunoGprayku Poccnn 7 urons 2012r. (3aperncTpuposan Munoctom Pocenu No 24480).

- @ezepanbHoii  06pazoBaTEIBHOI [IpPOTPaMMBIL  CpeJiHero  obuiero  o6pa3oBaHms.
YTBEpXKICHHOH Ilpukasom Munucrepersa pOCBeIICHHs  poceniickoit  Deaepamun o
23.11.2022r. Ne1014

Yuebnoro nuana ua 2024-2026 YU.roj

CornacoaHo:
Meroauct EHOT&ﬁBCKOW&U‘Ia ['bOY AO BO <<AFACV>MKOHIIPBTB€B8 10.1.
nosa O.A. /

bubnorexaps: 0 e
3amecTHTens ﬂHp&tKT@é% YIIP LQ_‘*, __/Teiprosa C.10.
Crewnamet YMO CIIO  hhey /M.B. ITononbckas

Peuensent:
[ATIOY «Yepuosipekuii ryOepHCKHUIT Kosute 1 %g envguber rors Gl L CFee,
0.

i 7
(AO/HKHOCTB, MeCTO paboThbl)

" | foerp cyfcceta 7 4
MOAINUCH :

[Ipunsito YMO CIT0:
Hauwaneunk YMO CTIO __ zeebbesy /| AJL Censan

[loamnuce N.O.®amunus




COJEPKAHUE

1. TIOACHUTEJIBHASM 3AIIMCKA ... 4
2. OBIHAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIAMETA..........ooiiieeee 6
3. MECTO YUYEBHOI'O ITPEIMETA B YYHEBHOM IIJIAHE.........c..cocoviiiiinen. 8
4. INTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA YYEBHOTI'O ITPEJIMETA 8
5. COAEP)XAHUME YUEBHOI'O ITPEIAMETA .......oooiiiiiiiiiiee 22

6. TEMATUYECKOE INTAHMPOBAHMUE I10 YYHEBHOMY IIPE/IMETY ...... 24
7.YUEBHO-METOAMYECKOE 1 MATEPUAJIbBHO-TEXHUYECKOE

OBECITIEYUEHME ITPOTI'PAMMEBI YUEBHOI'O ITPEJIMETA........ccocveieieen, 25
7.1. Onmcanue MaTepruallbHO-TEXHUYECKON 0a3bl, HEOOXOMMMOM JIJIsi
OCYIIECTBIICHUS 00PA30BATEITBHOTO TPOIIECCA .v.vvvnverereenresreessesseesresnnesseensessens 25
7.2. Pexomenayemas urepatypa(us peneparbHOTO MEPEUHS) ..oevreerrreerveernenns 27

8.0COBEHHOCTHU OPI"AHU3 AL OBYYEHW A U1 THBAJIMJIOB U

JIUI] C OTPAHMYEHHBIMU BO3MOXHOCTAMU 3J]IOPOBbBAI .................. 28

9. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHHMA YUEBHOI'O

TIPEJIMETA ...ttt sttt bbb re et et nre e 29



1. HOACHUTEJIBHAS 3AITUCKA

PaGouast mporpamma obmieoOpaszoBarensHoro yueoHoro npeamera OVYIL.06
®duzrka npegHazHaueHa i u3ydeHus ¢usuku B EHotaeBckom dunmane ['bOY
AO BO «AT'ACY», npu peanuzanuu 00pa30oBaTEIbHOW MNpPOrpamMMbl CPEIHETO
obmero o0pa3oBaHUs B TMpeAeiiax OCBOCHHUS OCHOBHOHM MpodeccrnoHalbHOM
oOpazoBarensHoil mporpammbl CITO (OIIOIT CIIO) mo mpodeccun 29.01.33
Macrep 110 U3roTOBJIEHHUIO IIBEUHBIX U3IEIUN.

Pabouas nporpamma yue6noro npeamera OVYIL.06 Duszuka pazpadborana
Ha OCHOBe TpeboBaHui K pesyibTataM ocBoeHuss OOII COO, npeacTaBiaeHHBIX B
dI'OC COO, yreepxaenHoMm Ilpukazom MuHucrepcTBa 00pa3oBaHUsA U HAYKH
Poccuiickoit ®enepaunun ot 17 wmas 2012 1. Ne4l13 (¢ u3MEHEHUAMH U
nononHeHusiMu) U B cootBercTBUM ¢ DOOII COO, yrBepxaennoi Ilpukazom
MunnctepcTBa npocsemienust Poccun ot 18.05.2023 Ne 371.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE OPHEHTHPOBAHO Ha OOECIICUCHHE
00pa30BaTeIbHON U OOIIEKYJIbTYPHOU MOATOTOBKU BBIITYCKHUKOB.

Conepxanue 0a30BOTO Kypca TMO3BOJSIET HCMOJIB30BaTh 3HAHUS O
dbuzmyecknux oO0BEKTaX M TIpoleccax s oOecrnedyeHus: 0e30MacHOCTH TpHU
oOpallleHu ¢ TpUOOpaMu W TEXHUUECKUMH YCTPOWCTBAMU; MJiI COXPaHCHHS
3I0POBbsl U COONIOACHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B OKpYKaromen
cpene; s MPUHSATHS PEIIEHU B IOBCEAHEBHOM KU3HHU.

B mporpamme omnpenensitorcsi IIaHUPyEMbIE pe3yJIbTaTbl OCBOEHHUS Kypca
bu3MKK Ha  ypOBHE cpeaHero  oOmero  oOpa3oBaHUsA:  JIMYHOCTHBIE,
METaInpeIMETHBIE, MPEIMETHBIE (Ha 0a30BOM YPOBHE). Hayuno-
METO/IOJIOTUYECKON OCHOBOM JyIsi pa3pabOTKu TpeOOBaHWI K JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM OO0y4YarolIuXcsi, OCBOUBIINX
nmporpaMmy CcpemHero obmero oOpa3oBaHusi Ha 0a30BOM ypOBHE, SIBISIETCS
CUCTEMHO-JIEATEIbHOCTHBIN MOJIXO/I.

Conepxanue mnporpammbl  OVIL.06 ®usuka HampaBiIeHO Ha

JOCTHXKEHUE CIIENYIOIIMX LeJIeH:



- (opmupoBaHMe HHTEpeca U CTPEMJICHHUS OOYYaIOMUXCS K HAYYHOMY
W3YYCHUIO TPUPOMBI, PA3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

- pa3BUTHE  TPEIACTABICHWHA O HAYYHOM  METOJIC¢  TO3HAHUS
1 (OPMHUPOBAHUE UCCIIEAOBATEIILCKOTO OTHOIICHUS K OKPY>KAIOIINM SIBJICHUSIM;

- (popmMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yUeHHs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

- (opmupoBanue yMeHUU OOBACHATH SIBICHHUS C UCIOJb30BAaHUEM
(bU3MYeCKUX 3HAHUH M HAyYHBIX JTOKA3aTeIbCTB;

- (hopmupoBaHUE MpeICTaBICHNN O pOTH (PU3UKH JIJIsT PA3BUTHS IPYTHUX

€CTECTBEHHBIX HaYK;

- pa3BUTHE TPEICTaBICHUNH O BO3MOXKHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JIESITENIbHOCTH, CBSI3aHHBIX  C (DU3MKOHM, TMOJATOTOBKA
K JaJbHEHIIeMy 00y4eHHUIO B 3TOM HaIpaBJICHUH.

JlocTmkeHne STHX Iiesel oOecreynBaeTcs pEelIeHHeM CIEIYIOIMUX 3ajad
B TIpoIlecCce U3yUeHUs Kypca (U3UKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHuUs:

- [puOOpeTeHHue CUCTEeMbl 3HaHMM 00 o0mux  (PU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUAX, BKIIOYAsS MEXaHUKY, MOJEKYISPHYIO
bU3HNKYy, SJIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHl acTpO(HU3UKH;
dbopMHpOBaHUE YMEHHUI MPUMEHSATh TEOPETHUECKHE 3HAHUS IS OOBSCHEHUS
bu3MYecKuX SBJICHUN B MPUPOJIE W JUISl TPHUHATHS MPAKTUYECKUX PEIICHHMA
B IIOBCEJIHCBHOM JKU3HU;

- OCBOEHHE CIOCOOOB pEUICHHs PAa3IMYHBIX 3a/ad C SBHO 3aJIaHHOU
bu3MYecKo MOJIENbI0, 3a7a4, TIOIPa3yMEBAIOIINX CAMOCTOSTEIPHOE CO3/IaHHE
(bU3MYEeCKOW MOJIEeNH, aJCKBATHOM YCIIOBHSM 3aJladyd, B TOM YHCJIC 3ajad
WHKXEHEPHOTO XapaKTepa,

- MOHUMAaHUE (PUBUUYECKUX OCHOB W MPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, MX BIUSHUS Ha OKPYKAIOILIYIO
cpeay;

- OBJIaACHHUC MCTOJaMHU CaMOCTOSATCIbHOI'O INITAHUPOBAHUA W IIPOBCACHUSA
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bU3MYEeCKUX OKCIEPUMEHTOB, aHalnW3a W MHTEpIpETaruu  WHOOpMaIi,
OMpeIeNICHHS TOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

- CO3JaHM€  YCIOBMM  JUIsI  pa3BUTUSA  YMEHHH  INPOEKTHO-
HCCIIEIOBATEILCKOM, TBOPUYECKOM JEATEIHPHOCTH;, pa3BUTHE MHTEpeca K chepam
npodeCCUOHANILHON JIeATEIbBHOCTH, CBS3aHHOM C (DU3UKOM.

B pabouyro mnporpammy BKJIIOUEHO COJACp)KaHHE, HAMpaBICHHOE Ha
dbopmupoBaHre y OOydYalOMMXCA  KOMIICTCHIIMA, HEOOXOAUMBIX IS
kauectBeHHoro ocsoenus OIIOII CIIO na 0a3e OCHOBHOrO OOILETO
oOpa3oBaHusI — MOPOrpaMMbl MOJATOTOBKH KBAJIU(PUIMPOBAHHBIX pabOUMX,

ciyxamux (ITITKPC).

2. OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

B cucreme ectecTBeHHO - HaydHOro oOpa3oBaHMs (PU3MKa KaK y4eOHBIM
MpeIMET 3aHUMAET BaKHOE MECTO B (DOPMHUPOBAHUHM HAYYHOTO MUPOBO33PEHUS U
O3HAKOMJIEHUSI OOYyYarOUIMXCsl C METOJaMH HAy4YyHOTO TO3HAHUS OKPY’KaIOILETro
MHpa, a Takke C (U3NYECKUMU OCHOBAMH COBPEMEHHOTO TMPOM3BOJACTBA U
OBITOBOIO TEXHUYECKOTO OKPYKEHHUS 4YeJIOBEKa; B (hOPMHUPOBAHUU COOCTBEHHOM
MO3UIIMU TI0 OTHOIIEHUIO K (hr3MYecKoil mHbOpMaIuu, TMOJYyYeHHONW W3 pa3HBIX
HMCTOYHUKOB.

VYcnemHocTh M3y4yeHUs IMpeaMeTa CBs3aHa C OBJIAJIGHUEM OCHOBAMHU
y4e0HO-UCCIIEeI0BATEIBCKON ACATEIHHOCTHA, MPUMEHEHUEM TOJYYCHHBIX 3HAHUU
MIPU PEIICHUHU MTPAKTUUECKUX U TEOPETHUUECKUX 3a]1ay.

B ocnoBe yueOHOro mnpenmera OVYIL.0O6 ®duszmka JIeKUT yCTaHOBKAa Ha
dbopMHpoBaHHE Y CTYJIEHTOB CHUCTEMBbl 0a30BbIX TMOHATUA (PUMKH W
MPEICTABICHUM O COBPEMEHHOM (hM3MUECKON KapTHHE MHUpA, a TaKkKe BbIpabOTKa
YyMEHUW TNPUMEHSTh (U3MYECKHME 3HAHUA, Kak B  MpodecCHOHATHHOU
JEATEIIbHOCTH, TaK U JJIsl PEIICHUS KU3HEHHBIX 3a/1a4.

MHorue nojoxeHus, pa3BuBaeMble (PU3MKOM, pacCMAaTPUBAIOTCS KAK OCHOBA
CO3MaHUsl ¥ WCIONB30BaHUSA HWHMDOPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX

texHosoruii (MKT) — onHoro u3 Haubonee 3HAYMMBIX TEXHOJOTHYECKHX
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JOCTHXKEHU COBPEMEHHOM LIUBUJIA3ALIAM.

®dusnka Ja€T KI04Y K MOHUMAHUI0O MHOTOYHCIICHHBIX SIBIICHUI U MPOIECCOB
OKpPYXaIoIIero Mupa (B €CTeCTBEHHOHAYYHBIX 00JIACTSAX, COLIMOIOTUHU, IKOHOMHUKE,
SI3BIKE, TUTEPATYPE U 11p.). B dhusuke hopMuUpyrOTCS MHOTHE BUIBI ACSITEIBHOCTH,
KOTOpbIE HMEIOT MeTanpeIMeTHbI xapaktep. K HUM B TmiepByr0 ouepeib
OTHOCATCA: MOJCIHUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHHWE OCHOBHBIX
METOJIOB TIO3HAHUS, CHUCTEMHO-WH()OPMAIIMOHHBIA aHanmu3, (OopMyIHpOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IICHNE, CUCTeMAaTU3alsl, BbISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H, MOMCK aHAJOTOB, yMNpaBJCHHUE OOBEKTaMHU U
npoueccam. MIMEHHO 3Ta JUCUMIUIMHA IO3BOJSET IMMO3HAKOMUTH CTYAEHTOB C
Hay4YHbIMU METOJAMHU MO3HAHUS, HAYYUTh UX OTJIMYATh TUIIOTE€3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

duszuka WMeeT OYeHb OOJIBIIOE W  BCEBO3pACTAlOlIee  YHUCIO
MEKIMCIMIUIMHAPHBIX CBA3EH, MPUYEM Ha YPOBHE Kak MOHSATUWHOIO armapara,
Tak W UHCTpyMeHTapus. Cka3aHHOE€ TO3BOJISIET paccMaTpuBaTh (PU3UKY Kak
METAIUCHUIUIMHY, KOTOpas MPENOCTaBIseT MEXKAUCUUIUIMHAPHBIA S3bIK IS
OMMCAHUs HAYYHOW KapTUHBI MUPA.

dusnka SIBJISIETCSA CHUCTEMOOOPa3YIOIUM dakTopom TUTSt
€CTECTBEHHOHAYYHBIX Yy4Y€OHBIX TPEIMETOB, TMOCKOJbKY (HU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHHUS XHUMHUH, OuOJIOrHH, reorpaduu, acTpOHOMUU U
CHEIUATbHBIX  JUCIUIUIMH  (TeXHHUYECKas  MEXaHWKa,  DJIEKTPOTEXHHKA,
ANIEKTpOHUKAa UM Ap.). YueOuwsi mnpeamer OVIL.06 ®dusuka coszmaer
YHUBEpCAIbHYIO 0a3y AJid HU3y4deHHUs OOIIenpOPEeCCHOHANBHBIX U CHEUUATbHBIX
JTUCITUTUINH, 3aKJIaapiBas (PyHIaMEHT JUIsl TOCIEAYIOMEero OOy4eHHs CTYIEHTOB.
OO6nanas JTIOrMYeCKOW CTPOMHOCTBIO U ONMHUPAsICh HAa HKCIIEPUMEHTAIbHbIE (aKTHI,
yaeOnbit peamer OVYIL.06 duszuka hopMHUpPYET y CTYIECHTOB MOIMHHO HAYYHOE
MUpOBO33peHre. Du3uKa SBISIETCS OCHOBOM YYEHUS O MaTepHalbHOM MHUpPE U
pemaeT npooJieMbl 3TOr0 MHUpA.

Teopernyeckue cBeaeHUs MO (DU3UKE MOMONHSIOTCS IEMOHCTPAIUSAMHU U

MNPAaKTUYCCKMMHN 3aHATUAMMU.



C nenbto peanuzauuu padoueil nmporpamMmbl Bocriutanus uzydenne OVYI1.06
®u3uKa BEIETCS B XOJI€ YPOUYHOU U BHEYPOUHOU AECATEIBHOCTH, OCYIIECTBIISIEMON
buImanoM, COBMECTHO C CEMbEN U IPYTUMU HHCTUTYTaMHU BOCTIUTAHMUS.

Cormacao ®I'OC cpemgnero o6mero oOpa3oBaHWs, B COOTBETCTBHUU C
wiaHoM BHeypouHoi jesrenbHoctu OITOIT CTIO no npodeccun 29.01.33 Mactep
M0 M3TOTOBJICHUIO IIBEWHBIX W3JIEIUI, B Te€UeHHE 2, 3 CEMECTPOB pean3yercs
KypC BHEYpOUYHOU JeATenbHOCTH (Kypc «HHauBHayalibHBIA MpPOEKT»). OO0BEM
Kypca - 32 yaca.

B cootBercTBuu ¢ yue6HbIM muianoM OITOIT CITO no mpodeccun 29.01.33
MacTep no u3roToBJICHUIO MBENHBIX U3aenuii B xoae uzyuenuss OYIIL.06 dusuka
[0 OKOHYAHHMHM CEMECTpa MPOBOAUTCSA TEKyllas aTTeCTalus, 3aJaHus KOTOpPOU
OXBaTBHIBAIOT BCE TEMbI, U3yUYCHHBIE CTYJEHTOM 3a ceMmecTp. Popma mpoBeacHUs
TEKyIIeH aTTeCTallii — KOHTPOJIbHBIE paOOTHI.

N3yuenune obmeoOpazoBarenpHoro yuyeoHoro npeamera OVYIL.06 dusuka
3aBepIIaeTCs MOABEJACHUEM UTOTOB B (DOpMe HK3aMeHa B paMKax MPOMEXYTOUHOU
atTectaruu odydaromnuxcs B mpouecce ocBoenus OITOIT CITO na 6a3ze 0oCHOBHOTO

oO1iiero oOpazoBaHus ¢ MoaydeHueM cpeanero ooiiero oopazoranus (IITIKPC).

3. MECTO YYEBHOI'O NIPEJIMETA B YYEBHOM I1JIAHE.

VYyueonsiii npeamer OVYIL.06 dusuka siBnsercd y4yeOHbIM NPEIMETOM U3
oOs3aTeNbHON TIpenMeTHON obnacTu «EctecTBeHHO-HayuHble npeameTsy OI'OC
cpeaHero oo1iero oopa3oBaHusl.

VYuebnsiit npeamer OVIL.06 ®dusznka BXOAUT B COCTAB OOMIMUX YYEOHBIX
MPEAMETOB, 00sI3aTEIBHBIX JJISI OCBOEHUS COIMATBHO-IKOHOMUYECKOTO Tpoduis
npodeccuoHanbHoro oopazoBanusi yaebHoro miana OITOIT CIIO (ITIKPC) no
npodeccur 29.01.33 Macrep 1Mo HM3rOTOBIICHHIO INBEHHBIX HM3JEAUN Ha Oase
OCHOBHOTO 001Ier0 00pa3oBaHMs C MOJYICHHEM CPEIHET0 OOIIero oopa3oBaHUsI.
Ha wusyuenue mnpeamera otBoautcs 110 yacoB, B TomM uuciae 56 4YacoB Ha

BAapUATUBHYIO 44CThb.

4. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
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MNPEIMETA
OcBoenune coxaepxkanusi yudeOHoro mnpenmera OVIL06 dusuka
o0ecrnieunBaeT JOCTHKCHUE 00YJaIOIUMUCS CIECTYIOIINX Pe3yIbTaTOB:

Juunocmmuuix:
JIP1 oco3Hanue 00y4yaromMMUCcs POCCUUCKON TpaXKIaHCKON UACHTUYHOCTH;

JIP2 FOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSTEIBHOCTU 51

CaMOOTIPEICIICHHIO;
JIP3 Hayniure MOTUBAIMU K OOYYEHHUIO U INYHOCTHOMY Pa3BUTHIO;

JIPS TroTOBHOCTH M CHOCOOHOCTh OOYYarOUIMXCSl PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULKEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX

TPaIUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0IIECTBa;

JIP6 pacummpeHue >KU3HEHHOrO ONbITa W OIbITA JAESITEIbHOCTH B MPOILECCE

pcaim3aliiii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHHUTATEIILHOMN ACATCIIBHOCTH,
B TOM 4YHCJIC B HaCTH.

rpaxjIaHCKOro BOCIMTAHUA

JIP6.S TrOTOBHOCTP BECTHM COBMECTHYIO JESITEIBHOCTh B HHTEpECax
I'Pa)X1aHCKOIO oOuiecTBa, y4acTBOBATh B caMOyIIpaBJICHUU B

0011e00pa30BaTeIbHON OPraHU3AIMH U JICTCKO-FOHOIIIECKUX OpraHU3aIlnsiX;

NAaTPUOTHYECCKOI'O BOCIIMTAHUSA

JIP6.8 chopMuUpPOBAaHHOCT, POCCHUHUCKON TPaXITAaHCKOW HMJICHTHYHOCTH,
MaTpuOTU3Ma, YBaXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctn 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPONIJIOE M HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

AVXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA




JIP6.13 crocoOHOCTh OIIEGHMBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC

pemicHus1, OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbLI U ICHHOCTH,

ICTETNYECCKOI'0O BOCIIMTAHHUA

JIP6.16 »>creTnyeckoe OTHOLIEHHME K MHPY, BKIIOYas 3CTETHKY ObITa,
HAay4YHOIO M TEXHUYECKOrO0 TBOPYECTBA, CIOPTA, Tpyda M OOIIECTBEHHBIX

OTHOIIICHMH;

(pu3nuecKoro BOCIUTAHUS

JIP6.22 aKTHBHOE HENPUSATHE BPEAHBIX TMPUBBIYEK W UHBIX (HOPM

IPUYUHEHHS Bpea (GU3NUECKOMY U ICUXUYECKOMY 3710POBBIO;

TPYJAOBOI'O BOCIIMTAHUA

JIP6.24 TOTOBHOCTH K AaKTUBHOW [JE€ATEIbHOCTH TEXHOJIOTHYECKON WU
COI[MAJILHON HaIMpaBJIEHHOCTHU, CIOCOOHOCTh WHHUIMMPOBATH, IUIAHUPOBATH U

CaMOCTOATCIBbHO BBIIIOJHATE TaKYIO ACATCIbHOCTD,

IKOJOIrNYCCKOI0 BOCIIMTAHUA

JIP6.27 chopMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMAHHE
BIIUSHUS COIMATBLHO-3KOHOMHYECKHX IPOIIECCOB Ha COCTOSHUE TPUPOTHON U

COIIMAJIBHOM CPeJibl, 0CO3HAHME TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX MpooIieM;

IHCHHOCTH HAYYHOI'O ITIO3HAHUSA

JIP6.34 oco3HaHME LEHHOCTM HAYYHON JESITEIIbHOCTH, TOTOBHOCTb
OCYLIECTBJISTh MTPOEKTHYIO U HUCCIEAOBATENIBCKYIO JEATEIbHOCTh UHIANBUYAIBHO
U B TpyqmIe.

Memanpeomemmnoix:

MP1 ocBoeHHbIE OOYYAIONUMHUCS  MEXKIPEIMETHBIE TOHATUS |
yHUBEpCalbHble  ydyeOHble  JEWUCTBHS  (PEryJsiTUBHbIE,  IO3HABaTEIbHbBIE,

KOMMYHUKATHBHBIE);
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MP2 crnocoOHOCTh UX HKCIOJB30BAaHHUSA B ITO3HABATEILHON M COLMAIBLHOU
MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIBHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHUIO
y4eOHOM  ACATEIBbHOCTH,  OpraHu3aluu  y4eOHOro  COTPYJHHYECTBA  C
MeJarOrMIeCKUMA  pabOTHUKAMH M CBEPCTHHKAMH, K YYAaCTHIO B TOCTPOCHUHU
WHJIMBUAYAJIbHONW 00pa30BaTeIbHOU TPACKTOPUH;

MP3 oBiajeHue HaBBIKAMH Y4e€OHO-HCCIEI0BATEIBLCKOM, MPOCKTHON U

COIIMAJIBHOM JICATCIILHOCTH;

MeTaHpeﬂMeTHBIe pPE3yJIbTaTbl OCBOCHUA OCHOBHOU O6pa3OBaTeHLHOﬁ

IIporpaMmsbl JOJIKHBEI OTPaXaThb:

Osnaoernue VHUBEDCA/IbHbIMU yueOHbIMU no3nasamesibHbimu

oelucmeusimu.

a) 0a30BbIe JOrMYeCKHe JeHCTBUA:

YVIIJ 1 camoctosarensHo GOpMyIHPOBaTh U aKTyaJUu3UPOBaATH MPOOIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;

YVYII/I4 BbISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B paccMaTPUBAEMBIX

SABJICHUAX

YVIIIS BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh, OLICHUBATH COOTBETCTBUE

PE3YJIbTAaTOB LCJIAIM, OLICHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

YYIHIA(EHII)1 BbISIBASATH 3aKOHOMEPHOCTM M NPOTUBOpPEYUST B
paccMaTpuBaeMbIX — (PUBMYECKUX, XUMHUYECKUX, OHOJOTUYECKUX  SBJICHUSX,
HaAIMpUMEP, aHATM3UPOBATh (PU3NYECKUE MPOIIECCHI U SBJICHHS C UCTIOJIb30BAaHUEM
(GbU3NYECKUX 3aKOHOB U TEOPUM, HAIpUMEp, 3aKOHA COXPAHCHUS MEXaHUYECKOU
DHEPIruM, 3aKOHA COXPAHEHHUS MMITYJIbCa, Ta30BBIX 3aKOHOB, 3akoHa Kyiona,
MOJICKYJISIDHO-KMHETUYECKOM ~ TEOPUU  CTPOEHHS  BEIIECTBA,  BBIABIATH
3aKOHOMEPHOCTH B TMPOSIBJICHUM OOIMX CBOWMCTB y BEIIECTB, OTHOCSIIUXCSA K

OJIHOMY KJIACCY XUMUYECKUX COCTUHEHNUN;
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YYIA(EHII)2 onpenensTh yCI0BUS MPUMEHUMOCTH MoAeNel (pu3ndeckux
T€I1 W NPOUECCOB (SABIEHUI), HAOpUMeEp, WHEpPUUAIbHAs CUCTEMA OTCUETa,
abcomoTHO ympyras Jedopmanus, MOJENeld Tra3a, >XUIKOCTH U TBEPIOTO

(KpUCTAIIIMYECKOr0) TeJa, UAeaIbHOIO rasa;

YVYIIIA(EHII)7 pa3BuBarh KpEaTUBHOE MBIIUICHUE TIPU  PEIICHUU
’KU3HEHHBIX MpOOJieM, HalpuMep, OOBICHATH OCHOBHBIC MPUHIUIBI JEUCTBUS
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHUM, TAKUX KAK: YJIBTPA3BYKOBasl TUATHOCTUKA
B TEXHUKE U MEJUIIMHE, pajap, paAUOIIPUEMHUK, TeleBu30p, TeiedoH, CBY-neus;

Y yCIIOBUM X 0€30MMaCHOr0 MPUMEHEHHUS B MPAKTHYECKOU KU3HH.

0) 0a30BBIC MCCJCT0BATEILCKHE TeCTBUA:

YVYIJ7 BnaaeTh HaBbIKAMH Y4€OHO-UCCIEIOBATEIBLCKOM U MPOEKTHOU

ACATCIbHOCTH, HABbIKAMHU PAa3pPCIICHNA HpO6JIGM;

YVYIIA8 criocoOHOCTh U TOTOBHOCTBH K CAMOCTOSATEIEHOMY MTOMCKY METOOB

pPCHICHUA MPAKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA,

YVYIIA12 BbISBISAT, NMPUYUHHO-CIICICTBEHHBIE CBSI3M W AKTYaJIM3UPOBATh
3a7a4y, BBIIBUTaTh THUIOTE3y €€ pEIICHUA, HaXOAUTh AapryMEHThl s

JTI0Ka3aTesIbCTBA CBOUX YTBEPKIEHUH, 3a]1aBaTh apaMeTPbl U KPUTEPHUH PELLIECHUS;

YYI17 ymeTh nepeHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYIO

o0iacTn KHN3HCOACATCIBbHOCTH,

YVYIA20 craButh npoOieMbl W 3a7aud, JOMYCKAIOIIKWE albTepHATHBHbBIC

pelieHus;

YYIIA(EHIDN8 mnpoBOaUTh SKCHEPUMEHTHI W MCCIEAOBAHMS, HAIIPUMED,
JICUCTBHS TTOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM; SIBIICHUSI 3JIEKTPOMArHUTHOU
WHIYKITUY, 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJCOAHMI MaTEMAaTHIECKOTO MasITHIKA

OT MapaMCTpOB KoJIeOaTeIbHOU CUCTCMBI,

YYHA(EHII)9 1mpoBOAWUTh  HCCIEIOBAHUS  3aBUCUMOCTEH  MEXKIY
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¢uznyecKUMU BEIMYMHAMH, HalpUMeEp: 3aBHCHUMOCTH TIepuoja oOpalleHus
KOHMYECKOTO MAasTHHKA OT €ro NapaMeTpoB; 3aBUCUMOCTH CHJIBI YIPYIOCTH OT
nedopManuu JUisl IPYKUHBI U PE3UHOBOIO 00paslia; MCCIEI0BAaHUE OCTHIBAHUS
BEII[ECTBA; UCCIIEJOBAHUE 3aBUCUMOCTH IIOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT

CHJIBI TOKaA,

YYIIA(EHII)11 ¢popmupoBaTh HaAyIHBIN THIT MBIIIUJICHUS, BJIaJIeTh HAYYHOU
TEPMUHOJIOTHEH, KIIOUEBBIMU TMOHATUSMU M METOJAaMHU, HApUMEpP, OMUCHIBATH
U3y4YeHHbIC (DU3UYECKUE SIBJICHUS M TPOIECChl C MCIOIB30BAHUEM (PU3NYECKUX
BEJIMYMH, HAIPUMEP: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa

CBETa, SHEPIus U UMMYJbC (POTOHA;

YVIII(EHIT)12 yMerpb NEpEeHOCUTh 3HAHUS B IIO3HABATEIBHYIO U
MPAaKTUYECKYI0 OOJacTU JEATeIbHOCTH, HAmpUMEp, paclo3HaBaTh (PU3MUECKHE
SBJICHUS B OMBITAX U OKPY’KAIOUIEH KU3HU, HAIPUMEDP: OTPaXKEHUE, MPEIOMIICHUE,

uHTephepeHIus, TMPPAKIUS U TOJSIPU3AIUS CBETA, TUCTIepCUs cBeTa (Ha 0a30BOM

ypoeHe);

YYIIA(EHII)15 npoBoauTh UCCIEAOBAHMS YCIOBUM paBHOBECUS] TBEPAOTO
T€JIa, UMEIOIIETO OCh BPAILCHUS, KOHCTPYUPOBAHUE KPOHIITEHHOB U PACUET CHUJI

YIPYTOCTH; U3YYEHHUE YCTOMUMBOCTHU TBEPIOTO TENA, UMEIOLIETO TUIOLIAlb OMOPHI.

B) padoTa ¢ naHopmalmen:

YVIIJ 21 Bnaners HaBbIKAMH TOJyYeHUS WH(POPMAIUA U3 HCTOYHUKOB
pPa3HBIX TUIOB, CAMOCTOSITEIIBHO OCYIIECTBIJISITh MOUCK, aHAJIU3, CUCTEMATU3AIIUIO

¥ MHTEPIPETAINI0 HHPOPMAIIUU PA3TUIHBIX BUIOB B (JOPM MPEICTABIICHNUS,

YYII 24 UCITOJIb30BaTh CpencTBa UH(OPMAIIMOHHBIX 151
KOMMYHUKALIMOHHBIX TEXHOJOTUH B PELIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX
Y OpPraHU3ALMOHHBIX 33/1a4 C COOJIIOJIEHUEM TPEeOOBaHUN IPTrOHOMUKH, TEXHUKH
0€30MMacHOCTH, TUTUEHBI, PECYpCcOCOEpPEKEHUs, MPABOBBIX U ATHUYECKUX HOPM,

HOPM MH(POPMAITMOHHOM 0€3011aCHOCTH;
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YYIOA(EHII)1/  wucnomp3oBaTh  CpeAcTBa  MHMOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJOTMH B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX
U OpraHU3allMOHHBIX 3aJ]a4, HMCIIOJIb30BaTh MH(POPMALMOHHBIE. TEXHOJIOTUU IS
MOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALMH U MPEACTABICHHUS HHPOPMALIUU MTPU
HOJIFOTOBKE COOOUIEHUM O NMPUMEHEHUHM 3aKOHOB (DPU3UKH, XMMHHU B TE€XHHUKE U

TCXHOJIOTHAX,

Osnaoernue VHUBEPCAIbHDBIMU KOMMVHUKAMUGHDbBIMU odelicmeuamu;

a) o0IIeHue:

YKJ/I3 Bnaieth pa3audHbIMU CIIOCOOaMHU OOIIICHHS M B3aUMOICHCTBHS;

YK/S pa3BEpHyTO © JIOTUYHO WM3JIaraTb CBOK TOYKY 3pEHUA C

HCIIOJIb30BAHUCM A3BIKOBBLIX CPCIACTB,

YKI(EHII)2 nipu o6cyxaeHun PU3NIECKUX, XUMUYECKUX, OMOJIOTHUECKUX
npo0seM, CrmocoOOB peIIeHUs 3ajad, Pe3ybTaTOB YYEOHBIX HCCIECIOBAHUN U
IPOEKTOB B 00JacTH €CTECTBO3HAHUS; B XOJE OUCKYCCHUH O COBPEMEHHOMN

€CTECTBEHHO-HAYYHON KapTUHE MUPA;

0) coBMecTHAA AeATeJbHOCTh:

YK/I6 moHMMaTh M HUCIOJB30BaTh NPEUMYIIECTBA KOMAaHIAHOW U

WHIUBUAYaAbHON PaOOTHI;

YK10 npenyiarath HOBbIE ITPOEKTHI, OIIEHUBATH WJIEU C TO3UIIMH HOBU3HBI,

OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

YKI(EHII)3 pabotate B rpymnme npu BBINOJIHEHUU NPOEKTHBIX padoT; MpH
IUTAHUPOBAHUU, MPOBEACHUM M MHTEPIPETALMU PE3YJIHTATOB OIBITOB M aHAJIN3E
JIOTIOJIHUTEIBHBIX MCTOYHUKOB MH(GOpPMALMU MO U3y4aeMOl Teme; IpH aHalu3e
JOTIOJIHUTENIbHBIX ~MCTOYHMKOB HMH(OpManuu; Mnpu OOCYKIEHUH BOIPOCOB
MEXIIPEIMETHOIO XapakTepa (Hampumep, nmo temaMm "J[BukeHue B mpupone’,

"TermooOMeH B uBOW mnpupoje”, "DJIeKTpOMarHUTHBIE SIBIEHUS B INpupojue",
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"CBeTOBBIE SIBICHUS B IpUpoae").

Osnaoernue VHUBEPCAIbHDBIMU DEYIAMUBHBIMU oelicmeuamu.

a) caMOOpraHu3aIMs:

YP/I2 caMOCTOSITENBHO COCTAaBJIATH IUIAH PEIICHHS MPOOJIEMBI C YYETOM

HMCIOIUXCA pECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U HpG,HHO‘ITCHPIfI;

YP4 pacuupsaTe pamMKd Y4eOHOro TMpeaMera Ha OCHOBE JIMYHBIX

IIPEANIOYTCHUM;

YPI(EHII)1 CaMOCTOATEIIBHO OCYLIECTBIATH IO03HABATEIBHYIO
JEATeIbBHOCTh B 00JIaCTH (PU3BMKHU, XUMUH, OWOJOTHUU, BBISBIATH MPOOIEMBI,

CTaBUTH U (HOPMYITUPOBATH 33]a4H;

YPA(EHII)2 caMOCTOSATENIBHO COCTABJIATh IUIAH PELICHHS PACUYETHBIX WU
KayeCTBEHHBIX 3a/1ay M0 (pU3MKE U XUMUH, IJIaH BBIIOJHEHUS MPAKTUYECKON WU
UCCIIEIOBATENLCKOM PabOThl ¢ y4ETOM HMEIOUIUMXCA PEeCcypcoB U COOCTBEHHBIX

BO3MOKHOCTEH;

0) CAMOKOHTPOJIb:

YP/19 Bnagerb HaBbIKAMHM TO3HABATEIBHON pPEQPIEKCUM KaK OCO3HAHHUS
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U

OCHOBaHUI;

YP10 ucnons3oBath nmpuéMbl pedIeKCUr IS OIICHKU CUTYyalluH, BhIOOpa

BEPHOIO PEILICHHUS;

YPA(EHII)3 nenath 0cO3HaHHBINA BBIOOp, apryMEHTHUPOBATh €ro, Oparh Ha
ce0sl OTBETCTBEHHOCTD 3a PEIICHHE B IPYIIOBON paboTe HaJl y4EOHBIM MPOECKTOM
WIN UCCIIeIOBaHUEM B 001acTH (PU3HUKH, XUMHUH, OMOJIOTHH; 1aBaTh OLIEHKY HOBBIM
CUTyallMsiIM, BO3HHMKAIOUIMM B XOJI€ BBINOJIHEHHUS OIBITOB, IPOEKTOB WU

HCCHGHOBaHHﬁ, BHOCHUTBb KOPPCKTUBLI B ACATCIIbHOCTb, OICHUBATHL COOTBCTCTBUC
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pPE3YIABTATOB LIEIISAM;

B) IMOIMOHAJILHBIN HHTEJLJICKT, nPeaAnoJaraumi

c(hOpMHPOBAHHOCTb:

YP/I14 BHyTpeHHEW MOTUBAIINY, BKIFOYAIOIIEH CTPEMIICHUE K TOCTUKEHUIO
eI U YCNEXY, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHUE JI€MCTBOBATh, UCXOIS W3

CBOHX BOBMO)KHOCTCﬁ;

YPA(EHII)4 ucnonp3oBath NpUEMBI peduIeKCUU ISl OLICHKU CHUTYaIluH,

BbIOOpA BEPHOT'O PELIEHUS ITPU PELIEHUU KaYE€CTBEHHBIX M paCUETHBIX 3a]1ay;

I') IPUHATHE Ce0d W IPVIUX JIOJACH:

YP18 mnpuHrMaTe MOTHBBI M apryMEHTBI JPYTHX JIIOAEH NPU AHAIU3E

pE3YNbTATOB JIEATEIbHOCTH;

YP/I19 npusHaBaTh CBOE MPABO U MPABO JPYTUX JIFOJIeH HA OMIUOKH;

YPA(EHII)S npuarMaTe MOTHBBI U apryMEHTBI JPYTHX YYAaCTHHUKOB IpU
aHalln3e M OOCYXJCHUU pPE3yJIbTaTOB YUYEOHBIX MCCIEAOBAHUN WM PELICHUS
bu3nuecKux 3aaau.

IIpeomemmnuix (6azoevlit yposens):

IIP1 chopmMupoBaHHOCTh TPEACTABICHUNM O POJIM U MecTe (PHU3UKU U
aCTPOHOMHHU B COBPEMEHHON HAy4YHOW KapTHHE MHpA, O CHCTEMOOOpPA3yIOIICH
pomu (GU3MKA B PA3BUTHH €CTECTBCHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHA, O BKJIAJIe POCCUHUCKHX M 3apPYOCKHBIX YUCHBIX-(U3UKOB B PA3BUTHE
HAyKW; TTOHUMaHue (HU3UIECKON CYIIHOCTH HAOIOJAEMbIX SBICHUN MHKPOMHUPA,
MakpoMUpa W MeraMHpa; IIOHHMaHHE pOJM acCTPOHOMHU B IPAKTUYCCKOMN
NEATEILHOCTH YEJOBEKa M JAIbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BHTHH, POJIU
bu3uky B (OpMHUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa

AJI1 pCIICHUS IMPAKTHYCCKUX 3aaa4,

P2 chopmupoBaHHOCTH YMEHHUH pacrno3HaBaTh (U3UYECKUE SBICHUS

16



(mpotiecchl) U OOBACHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKEHUE, CBOOOJHOE TMaJeHUuE Tell,
JBIDKEHUE 10 OKPY)KHOCTH, WHEpLHUs, B3aUMOJEHCTBUE Tel, KoJjieOaTelabHOe
JBUKCHHE, PE30HAHC, BOJHOBOE JIBHXKEHHE; AU(PPy3usi, OpOYHOBCKOE ABMKEHUE,
CTpOEHHUE XKHUJKOCTEH M TBEPIBIX TeJ, U3MEHEHHE oObema Tell MPU HarpeBaHUU
(oxJMaxxJaeHuun), TEIUIOBOE paBHOBECHE, HUCIMApEHHUE, KOHJICHCAIMs, IUIABJICHUE,
KpUCTAJUIA3A1Us, KUIICHHE, BIAXKHOCTh BO3[yXd, CBA3b CPEAHENM KHHETHYECKOU
DPHEPrUM TEIUIOBOTO JBHIKEHUS MOJIEKYJ C aOCONIOTHOM TeMmeparypow,
MTOBBIIIEHUE JABJICHUS T'a3a IIPU €r0 HATPEBAHUM B 3aKPBITOM COCYAE, CBA3b MEXKIY
nmapaMeTpaMM  COCTOSIHMA Ta3a B HM30OpoLeccax; JJEKTpu3auus  Tel,
B3aMMOJICHCTBUE 3aps[0B, HAarpeBaHHWE IPOBOJHMKA C TOKOM, B3aWMOJEUCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MArHWTHOIO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIPOCTPAHEHUE CBETA, OTPAKECHUE, IPEIIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEPCUSl CBETa;
¢dotornekrpuueckuii 3hPexT, cBeToBOE IaBiICHHUE, BOSHUKHOBEHUE JIMHEHYATOro

CIICKTpa aToMa BOAOPOJa, CCTCCTBCHHAA U NICKYCCTBCHHAA PAANOAKTUBHOCTD,

IIP3 BiageHue OCHOBOIOJIATAIOMIMMU  (U3UUECKUMU TOHATUSIMHU U
BEJIMYMHAMH, XapaKTEPU3YIOUUMU (PU3HUECKHE MpOILEeCcChl (CBA3aHHBIMU C
MEXaHMYECKUM  JBHJKCHHMEM,  B3aUMOACHCTBHEM  TeEJI,  MEXaHWYECKUMU
KOJICOAHUSIMU W BOJIHAMU; aTOMHO-MOJIEKYJIIPHBIM CTPOCHHEM  BEILECTBA,
TEIUIOBBIMU ITPOLIECCAMH; IJIEKTPUUYECKUM U MAarHUTHBIM NOJISIMH, JJIEKTPUYECKAM
TOKOM, O3JEKTPOMAarHUTHBIMM  KOJICOQHUSIMM ¥ BOJIHAMH;  ONTHYECKUMHU
SABJICHUSIMU; KBAHTOBBIMH SIBJIICHUSIMH, CTPOEHHMEM aroMa M aTOMHOIO SApa,
PaAMOAaKTUBHOCTBIO);  BJIAJICHHE  OCHOBOIOJIATAIOIIMMH  aCTPOHOMUYECKUMU
MOHATHSIMH, TO3BOJSIIOIIMMH XapaKTepU30BaTh IPOLECCHI, IPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXTaJaKTUUECKON cpejie; ABMKEHUE HEOECHBIX

TEJ1, DBOJIIOLIMIO 3Be3]1 U BceneHHol;

IIP4  BnaneHue 3aKOHOMEPHOCTSAMH, 3aKOHAMU M TEOpPUSIMHU (3aKOH
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BcemupHoro Ttsarorenus, I, II wm III 3akonbl HproTOHa, 3aKOH COXpaHEHHUS
MEXaHUYECKON PHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIUN CYNEPIO3UIUN
CHUJI, TIPUHIUIT PABHOIPABHOCTH HHEPUUAIBHBIX CUCTEM OTCYETA; MOJEKYJSAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, Ta30BbIE 3aKOHBI, MEPBBINM 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPaHEHMsI DJICKTpUUECKOro 3apsaa, 3akoH KyioHa,
3akoH OMa Il ydacTka Ienu, 3akoH OMa [Jid MOJHOW SJICKTPUUYECKON IICIH,
3aKkoH Jl>)koyns - JIeHna, 3aKOH 3JEKTPOMAarHUTHOM MHIAYKLIHMH, 3aKOH COXPAHEHUS
SHEPrUH, 3aKOH MPSAMOJMHEUHOTO PaCHpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS
CBETAa, 3aKOH MPEJIOMJICHUSI CBETA; 3aKOH COXPAHECHUS YHEPTUU, 3aKOH COXPAHCHUS
MMITYJIbCA, 3aKOH COXPAHCHHS JJIEKTPUYECKOTO 3apsaa, 3aKOH COXpPAHEHUS
MacCOBOT'0 YHCIIa, OCTYyJaThl bopa, 3aKOH paJIMOaKTHBHOTO pacliajia); YyBEpEeHHOE
MCIIOJIH30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpHU aHalin3e (PU3NYECKUX SIBJICHUN U

IIPpOLECCCOB;

IIPS yMeHue y4MTHIBaTh TpaHMIIbl MPUMEHEHUS HU3YUYEHHBIX (PU3UUECKHUX
MOJEJIEN: MaTepuaabHas TOUYKa, MHEPLUaIbHAas CUCTEMA OTCUETa, UACAIbHBIN ras;
MOJENN CTPOEHHUS Ta30B, JKUAKOCTEH M TBEPABIX TEJN, TOUEUHBIM DJIEKTPUUECCKUN
3apsia, ANEepHAsi MOJENb aTOMa, HYKJIIOHHAsE MOJIENIb aTOMHOTO SIAPA MPU PELIEHUN

bu3nYeCKuX 3a/1a4,

I1Pé6 BJIAJICHUE OCHOBHBIMH METOJaMU HAy4YHOTI'O MMO3HAHUS,
HCIIOJB3YeMBIMH B (DU3UKE: IPOBOJHUTH IIPSMBIC M KOCBEHHBIC H3MEPEHUS
(GbU3NYECKUX BEJIMYMH, BBIOMpAsl ONTHUMAIbHBIN CIOCO0 M3MEPEHHUS] U UCIONb3Ys
W3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUH, MPOBOIUTH UCCIICIOBAHUE
3aBUCUMOCTEN (DU3MYECKUX BEJIMYHUH C HCIOJb30BAaHUEM TMPSIMBIX H3MEPEHUH,
OOBSICHSITh TIOJTYYEHHBIC PE3YJIbTaThl, UCIOJb3Yys (PUMUYECKUE TEOPHH, 3aKOHBI U
MOHATHUS, W JeNaTh BBIBOJBI, COOMIOJATh TpaBuia O€30macHOro Tpyaa Mpu
MPOBEJICHUU HCCIICIOBAaHUN B paMKax y4eOHOro JKCIepUMEHTa U y4eOHO-
WCCIIEIOBATENLCKON JIEATETLHOCTH C MCIIOIh30BaHUEM IHU(PPOBBIX N3MEPUTEITHHBIX
YCTPOMUCTB U J1a00paTOpPHOr0 000pYI0BaHUS; CHOPMUPOBAHHOCTH MPEICTABICHUN
0 METOJIax MOJYyYEeHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
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IIP7 chopMupoBaHHOCTH yMEHHUSI peIlaTh pacuéTHhIC 3aJayd C SIBHO
3aJJaHHON (PU3MYECKONW MOJEIBI0, UCIOB3Ysl (M3UUECKUE 3aKOHBI M MPUHITUIIBI,
Ha OCHOBE aHaJIU3a YCJOBUS 3a/laud BBHIOMPATH (PUBNYECKYIO MOJIENb, BBIJIEISATH
bu3ndecKkue BETUIUHBI U (OPMYJIIbI, HCOOXOIUMEBIE ISl €€ PEIICHHs], TIPOBOIUTh
pacy€Thl M OIICHUBATh pPEATbHOCTh IOJYYEHHOTO 3HA4YeHUs (PU3HUECKOU
BEJIMYMHBI;  pElaTh  KAauyeCTBEHHbIE  3aJayd,  BBICTpauBas  JIOTMYECKHU
HENPOTUBOPEUYUBYIO IEMOYKY PACCYXKIACHHM C OMOPOM HAa M3YYCHHBIE 3aKOHBI,

3dKOHOMCPHOCTHU U (1)I/I3I/ILI€CKI/I€ SIBJICHHS,

P8 cpopMupOoBaHHOCTH YMEHHSI NPHUMEHSATh MOJYYEHHBbIE 3HAHUS IS
OOBSICHEHHsI YCJIOBUM NPOTEKAaHUS (PU3NYECKUX SBJICHUH B MPUPOJE M IS
NPUHATUS MPAKTHYECKUX PELIEHUWH B MOBCEAHEBHOM XU3HU MJIs1 OOECIECUEHUS
0e30MacHOCTH Mpu OOpalleHUH C OBITOBBIMU MPUOOpPAMHU M TEXHUUYECKUMU
yCTPOMCTBAMM, COXPAaHEHHUS 370pPOBbsl U COOJIIOEHUS HOPM 3KOJIOTHMYECKOIO
MOBEJACHUSI B OKpYXalolleld cpeje; MOHMMaHUuE HEOOXOAUMOCTH NPUMEHEHHS

JTOCTKEHUM (PU3UKH U TEXHOJIOTHM JJISl pallMOHATILHOTO TPUPOIOTIOIH30BAHUS;

P9 cdopMupoBaHHOCT, COOCTBEHHON TMO3UIMKM TO OTHOIICHUIO K
busndeckoil HMHPOpPMALIUU, TOJIYy4aeMOM H3 Pa3HbIX HWCTOYHHKOB, YMEHHM
UCIIOJB30BaTh  HUGPOBbIE TEXHOJOTUU IS TIOMCKA, CTPYKTYpUPOBaHUS,
WHTEPHIPETALUN U TIPEICTAaBICHUS YUeOHON M HAYYHO-TIOMYJISIpHON MH(MOpMAINH;

pa3BUTHE YMEHUN KPUTUUYECKOTO aHAN3a MoTydaeMoi nHhOpMaIny;

IIP10  oBnageHue ymeHUsIMH padbOTaTh B TPyHNEe C BbHIOJHEHUEM
pPa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pPabOTy TPYMIbl, pPalOHAIBHO
pacnpenensaTb AeITeIbHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aJ€KBATHO OLICHUBATH

BKJIA]T K&KIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMON TTPOOIIEMBI;

IIP11 oBnanenue (chopMUPOBAHHOCTH MPEACTABICHUM) TpaBUJIaMH 3aITUCH
busngeckux Ghopmyn penbePHO-TOUeUHOM cucTeMbl 0003HaueHuii JI. bpaitns (mis
CJIETIBIX U CJTA00BUIAIINX O0YUYAIOIINXCS).

B pesynprate ocBoenus yueOHoro mnpeamera OVYIL06 Dwusuka
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OOyYJarOIIHIICS TOHKEeH

3HamMb:

31 poab 1 MecTo Pu3uKU B (OPMUPOBAHUN COBPEMEHHOM Hay4YHON KapTHUHBI
MHpA, Pa3BUTUE  COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IPAKTUYECKOU

NESITEIbHOCTH JTIOJEH;

32 cMbIch NOHATUH: (QU3NYECKOE SBJICHUE, (PU3NUYECKasi BEIMUMHA, MOJEIIb,
TUNoTe3a, (U3UUECKUil 3aK0H, TeOpHUs, PUHIIMIL, TOCTYJAT, IPOCTPAHCTBO, BPEMS,
BEILIECTBO, B3aUMOJCHCTBHUE, WHEPLMAIbHAsg CUCTEMa OTCYETa, MaTepualibHas
TOYKa, WJCaJbHBIM ra3, aOCOJIOTHO YEpHOE TEeNo, TEIJIOBOW JBUIaTellb,
DIEKTPUYECKUN  3apsf, OJJEKTPUYECKUHM TOK, IIPOBOAHHUK, TOJYIPOBOJHUK,
IUDJIEKTPHUK, TUIA3Ma,

33 cMmbicn  (QU3MYECKUX BEIMYMH: MyTh, MEpPEMENIEHUE, CKOPOCTb,
YCKOpEHHue, Macca, IJIOTHOCTh, CWia, JaBJI€HHE, UMIYJbC, padoTa, MOIIHOCTb,
KUHETUYECKasi HHEpPrusi, NOTEHUUANbHas D3HEPrus, Kod3(P(UIMEHT IMO0JIE3HOTO
JENCTBUSI, MOMEHT CHJIbI, IEPUO/I, YACTOTAa, aMIUIUTYAa KOJIeOaHUil, JJIMHA BOJIHBI,
BHYTPEHHSISL DHEprusi, yAelbHas TEIUIoTa MapooOpa3oBaHus, yJelbHas TEIUIoTa
IUIaBJICHUS,  yAENbHas  TEIUIOTa  CrOpaHus, TeMIlepaTypa, aOCOI0oTHas
TEMIIEPATypa, CPEAHSAS KUHETHYECKassh DHEPTHsl YaCTHUI] BELIECTBA, KOJIMYECTBO
TEIUIOTHI, yJIEJIbHAs TEIUIOEMKOCTb, BJIAXXKHOCTb BO31yXa, JJIEKTPUYECKUM 3apsi,
CUJa DJIEKTPUYECKOIO0 TOKA, OJJIEKTPUYECKOE HANPSIKEHUE, JIIEKTPUUYECKOE
COINPOTHBIIEHUE, padoTa M MOUIHOCTh JJIEKTPUYECKOTO TOKA, HAIMPSKEHHOCTD
AIEKTPUYECKOrO TOJs, Pa3HOCTh NOTEHUHUAJIOB, JJIEKTPOEMKOCTh, SHEPrus
AIEKTPUYECKOTO TOJISA, SJIEKTPOABHKYIIAS CHIIA;

34 cMmbicn (U3NYECKUX 3aKOHOB, MPUHLUIOB, IMOCTYJATOB: MPUHIIMUIIBI
CYNEPHO3ULHA U OTHOCHUTENBHOCTH, 3aKOH Ilackans, 3akoH Apxumena, 3aKOHBI
OVHAaMUKHA HpIOTOHA, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOH COXPAHEHHUSI UMITYJIbCA
M MEXaHWYECKOM JHEPIMM, 3aKOH COXPAHEHHsI DHEPIUM B TEIUIOBBIX IPOLECCAX,
3aKOH TEPMOJVHAMUKH, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOro 3apsaa, 3akoH Oma

JUIS y4acTKa JJIEKTpUYecKou uenu, 3akoH Jxoynas — Jlenna, 3akoH ['yka, oc-
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HOBHO€ ypaBHEHHE KHHETUYECKOM TEOpUM Ta30B, YpPaBHEHUE COCTOSHUSA
uneanbHOro rasa, 3akoH Kymona, 3akoH Owma Juid NOJHOW LENH; OCHOBHBIE
MOJIOKEHHUS H3YyYaeMbIX (HU3UYECKUX TEOpUl M UX poib B (OPMHPOBAHUU
HAyYHOTO MUPOBO33PCHHS,

35 0 BKJazne pOCCUICKUX U 3apyOeKHBIX YUEHBIX, OKA3aBIIMX HauOoOJbIIee
BJIMSIHUE Ha pa3BUTHE (DU3UKH;

B pesynabrate ocBoeHuss yueOHoro mpeamera OVYIL.06  Dusuka
00yYaroImuics T0JIKEeH

ymembo:

Y1 noHuMarh U OOBACHSATH LEIOCTHOCTh (PU3UYECKOU TEOpUH, pa3inyaTh

I'PaHUILIbI €€ MPUMEHUMOCTH U MECTO B Py APYTUX (PU3UUECKUX TEOPHIL;

Y2 Bnagete npuéMamu IOCTPOEHUS TEOPETHUYECKUX JOKa3aTElIbCTB, a
TaKk)K€ IPOrHO3UPOBAHUSI OCOOCHHOCTEM MNpOTEeKaHWs (U3NYECKUX SBICHUU U

IMPOHCCCOB HAa OCHOBC INOJYUYCHHBIX TCOPCTUYCCKUX BBIBOAOB U JOKA3aTCIIbCTB,

¥3 xapaktepu3oBaTh CHCTEMHYK) CBSA3b MEXIY OCHOBOMNOJIATAIOIIUMU
HAyYHBIMU TIOHSATUSMU: TIPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, IIOJE),

JIBUKEHHE, CUJIA, DHEPI U,

Y4 BbIABUI'aTb THIIOTC3bI Ha OCHOBC 3HAHHMA OCHOBOIIOJArarommx

(bU3MYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

Y5  caMOCTOSITENhHO  IUIAHUPOBaTh W TPOBOJIUTH  (PpU3HUYECKHE

HKCIIEPUMEHTHI;

Y6  xapakrtepu3oBaTh  TJIOOQJbHBICE  MPOOJEMBI,  CTOAIIHUE  TEPeS
YEJI0BEUECTBOM: YHEPTETUUYECKUE, CHIPhEBBIC, IKOJIOTHUECKHUE, — U POJIb (DU3UKU B

pelIeHUH 3TUX POoOIeMm;

Y7 pemars NPaKkTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE W PACUETHBIC

busnyeckue 3amauu ¢ BbIOOPOM (PU3MYECKON MOJENH, HUCIOJIb3Ys HECKOJIBKO
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buznyecKux 3aKOHOB WM (OPMYIN, CBSA3BIBAIOIIUX W3BECTHBIC (U3NYECKUE

BCIIMYKMHBI, B KOHTCKCTC MCIKITPCAMCTHBIX CBH3CI71;

Y8 00bsicHATh TPUHIUIBI PAa0OTHl U XaPAaKTEPUCTUKU U3YUCHHBIX MAIIIHH,

PUOOPOB M TEXHUYECKUX YCTPOUCTB;

Y9 00BSCHATH yCNOBUSA MPUMEHEHUST GU3MUECKUX MOJENEH MpU PElIeHUU

bu3nYecKuX 3a7a4, HAXOJWTh QJCKBATHYIO MPEUIOKEHHON 3amadye (U3HUCCKYIO

MOZACJIb, pa3pCllaThb HpO6H€My KaK Ha OCHOBC HMMCIOIIHUXCs 3H3HPII>1, TaK " IIpH

IIOMOIIIM METOJIOB OIICHKHU.

5. COAEP KAHUE YYEBHOI'O MATEPUAJIA

HaumenoBaHue pa3jiesioB
U TeM

Conep:xanue y4eOHOro MaTepuasa, NpaKTH4YeCKHe 3aHATHS,
caMoCTosiTe]IbHAs padoTa 00y4aoIuxcs

DuU3UKA U eCTECTBEHHO
HAY4YHBII MeTOJ

MO3HAHUA IPUPOADBI.

Oduzuka — QpyHIaMeHTalbHas HayKa o npupoze. HayuHsiii meton
MO3HAHUST MHpa. MeToabl Hay4dHOTO HCCIEAOBAaHUS (DU3HUCCKUX
saBiieHud. MojenupoBaHue SBJICHHA M TPOIECCOB MPUPOIBL.
dusnyueckue TEOpPUH W TPHUHIUII COOTBETCTBHA. Ponbs U mecto
¢bu3uKu B GOPMUPOBAHUU COBPEMEHHOM HAyYHOW KapTHUHBI MHUPA,
B IIPaKTUYECKON AESITENbHOCTHU JIoAeH. Dusuxa u Kyromypa.

PA3JIEJI 1.
MEXAHHUKA

I'paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MEXaHUKU. BaxkHelmue
KMHEMaTUYECKHUE XapaAKTEPUCTUKH — IIEPEMEILIEHHUE, CKOPOCTb,
yckopeHue. OCHOBHbIE MOJIENU TeJl U ABM)KEHUH.
Bsaumoneiictsue ten. 3akoHsl BcemupHoro tarorenus, I'yka,
cyxoro TpeHus. HepuanpHas cucremMa orcueTa. 3aKOHbI
MexaHuku HproTona.

NMnynsc maTepuaibHOM TOUKHU U CUCTEMBI. MI3MeHeHue u
COXpaHEeHHEe UMITyJIbca. Mcnonb3oeanie 3aKoH08 MEXaHuKu O
00vACHEeHUs 08UIICEHUS HeOECHBIX el U Ol PA3GUMUSL
KOCMU4eckux ucciedoeanui. Mexannyeckast SHEprust CUCTEMBI
Tes. 3aKOH COXpaHEeHMsI MeXaH4ecKoM sHepruu. Pabora cuibl.
Pasnosecue mamepuanvroii mouku u meepooeo mena. Yciosus
pasnosecusi. Momenm cunvi. Pagnosecue sicuokocmu u easa.
Hesudicenue scuoxocmeti u 2a3o8.

IIpakTHYecKkHe 3aHATHSA:
Pemenue tectoB. Pemenue 3a1a4 (KapTouku-3aaHust). Y CTHBIN
OIpoc

PA3JIEJI 2.
MOJIEKYJISIPHASI
OM3UKA

U TEPMOJUHAMMKA

Monekynsprao-kuHetnueckas Teopust (MKT) cTtpoenus BemectBa
U ee dKCIIepUMEHTANIbHbIE JOKa3aTeNbCcTBA. AOCOIIOTHAS
TEeMIIepaTypa KaK Mepa CpelHel KUHETUYECKOU SJHEPIUu
TEIJIOBOr'O IBMXKEHUS YACTHIL BemecTBa. Moenb uaeaabHOro
rasa. /laBieHue raza. YpaBHEHHE COCTOSHUS UICAIBHOTO Ta3a.
YpasHenue MengeneeBa—Knanelipona. Arperatabie COCTOSHUS
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BelecTBa. Mooenb cmpoenus sicuokocmeli. BHYTpeHHSS SHEPrus.
Pabora u Temonepenaya Kak criocoobl K3MEHEHUS! BHYTPEHHEH
sHepruu. [lepBriii 3ak0H TepMouHaMuKH. HeoOpaTumMocThb
TEIUIOBBIX ITpoLeccoB. [IpMHIMIIBI EHCTBHS TEIUIOBBIX MAIlIKH.
KonTposnbHas padora Nel.

IIpakTuyeckue 3aHATHS:
Pemenue TecToB. Pelienue 3ajay (KapTOYKU-3aaHuUA).
YcTHBIM onpoc

PA3JIEJI 3.
SJEKTPOJIMHAMUKA

Onexrpuueckoe noie. 3akoH Kynona. Hanpsxennocts u
MOTEHIMAJ 3JIEKTpocTaTu4Yeckoro noiis. [IpoBonHukwy,
MOJIYIIPOBOJIHUKY U AudJIeKTpuku. Konaencarop.
[TocTOAHHBIN JIEKTPUUYECKUN TOK. DIEKTPOABUKYIIAS CUJIA.
3axon OMa 1 [TOJIHOM LeNH. DIEKTPUUECKUN TOK B
MIPOBOJIHUKAX, 3JIEKTPOJIUTAX, IOTYIIPOBOJAHHUKAX, ra3ax U
Bakyyme. Ceepxnpogooumocms. VIHIYKIIUS MarHUTHOTO I10JISL.
JleficTBHE€ MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM U
JBIDKYILYIOCS 3apsiKeHHY0 yacTtuily. Cuiia AMriepa u cuia
Jlopennia. MarHuTHbi€ CBOMCTBA BEIIECTBA. 3aKOH
3JIEKTPOMArHUTHOW MHIYKIIUU. DIEKTPOMArHUTHOE TOJIE.
[lepemeHnHbIi TOK. SIBIeHHE caMOMHAYKIIUU. THAYKTUBHOCTD.
Dunepeus anekmpomacnumuoeo noisi. KonrponbHas padorta Ne2.

IlpakTH4yeckue 3aHATHS:
Pemenue TectoB. Pewenue 3a/1au (KapTOYKU-3aaHuUsA).
YcTHBIN onipoc

PA3JIEJI 4.
KOJIEBAHUSA
¥ BOJIHBI

Mexanunueckue kojeOaHus U BOJHBL. [IpeBparienns sHepruu npu
KoJie0aHusAX. DHEepPrusi BOJIHbI. DJIEKTPOMarHUTHbIE KOJeOaHus.
KonebarenbHblil KOHTYp. DJI€KTpOMarHUTHBIE BOJHBI. /{ana3oHbl
AEKTPOMArHUTHBIX U3IYyYEHUH U UX MPAKTUYECKOE TPUMEHEHHE.
I'eomeTrpuueckas ontuka. BoaHOBbBIE CBOWCTBA CBETA.

IIpakTnyeckue 3aHATHA:
Pemenue TectoB. Pelrenue 3a1ay (KapTO4KU-3aaHuUA).
YcTHBIN Onpoc

PA3JIEJI 5. OCHOBBI

HMHBapraHTHOCTB MOYJIsI CKOPOCTH CBETa B Bakyyme. [IpuHiun
OTHOCHUTENIBHOCTH DHWHINTENHA. CBSA3b MAcChl U DHEPTUH

CIHEIUAJIBHON CBOGOIHO# YaCTUIBL. DHEPTHS TTOKOS.
TEOPHUU IIpakTHYecKkHe 3aHATHSA:
OTHOCHUTEJIbHOCTH | pemenue TecToB. Peimenue 3aau (KapTOUKK-3aaHuUA).
YcTHbIM onipoc
I'mmotesza M. Ilnanka. ®oroanekrpudeckuii 3G hext. PoToH.
PA3JEJI 6. Kopnyckynsipuo-BonHoBoOM nyanusm. CoomHoueHue
KBAHTOBASA Heonpedenennocmell I etizenoepaa.
OU3UKA [Tnanerapnast mozenb aroma. OObsICHEHUE TMHEWYATOro CIIEKTpa

BOJIOPO/Ia HA OCHOBE KBAHTOBBIX MOCTysnaToB bopa. CoctaB u
CTPOEHUE aTOMHOTO Si7Jpa. DHEPTrus CBSI3U aTOMHBIX sijiep. Buabl
paarOaKTUBHBIX MTPEBPAILICHUI ATOMHBIX SAEP. 3aKOH
paaroaKTUBHOrO pacnana. JAnepusie peakuuu. Llennas peaknus
JEJIeHUS sAep. DJIeMEHTAapHbIe YacTullbl. DyHTaMEHTAJIbHbIE
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B3aWMOJICVICTBUS.

IIpakTuyeckue 3aHATHS:
Pemenue TecToB. Pelienue 3ajay (KapTOYKU-3aaHuUA).
YcTHBIM onpoc

PA3JIEJI 7. CTPOEHHUE
BCEJIEHHOMU

CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUN U IBOJIOLUN
Comnana u 3Be31. Kinaccudukarus 38e3/1. 3Be3/1bI U HICTOYHHKHU HX
sHepruu. ['anaktuka. [IpencraBieHue o CTpPOCHUU U ABOJIIOLIUN
Bcenennoii. Kontponbshas padora Ne3

IIpakTnyeckue 3aHATHA:
Pemenue TecToB. Pelenue 3asa4 (KapTOUKHU-3aJjaHUA).
YcTHBIN onipoc

6. TEMATHYECKOE IINIAHUPOBAHUE 1§00 YYEBHOMY

MNPEIMETY

No HaunmeHoBaHuWe pa3aesioB U TeM Bcero Jlekuus IIpakTnyeckue

n/n 3aHATHS

1 ®u3uKa U €CTECTBEHHO HAYYHBII METOA 2 2 -
MTO3HAHUS TIPUPOJIBL.

2 Mexanuka 22 19 3

3 MonekynsipHas ¢pu3mka u 24 18 5
TePMOJIUHAMUKA

4 DneKTpoAuHAMUKA 31 23 7

5 Konebanus u BOIHBI 8 7 1

6 OcCHOBBI CIELIMATIBHON TeOpUn 3 2 1
OTHOCHUTEIIEHOCTH

7 KBanToBas ¢uznka 10 8 2

8 Crpoenue Bcenennoi 4 3 -
Bcezo 104 82 19

[Ipu peanuzanuu coaepskanus o011e00pPa30BaATEIBHOTO YUeOHOT0 MpeaMeTa

OVIIL.06 dwuzuka B npenenax ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOTO 00IIIETO

oOpazoBaHus ¢ nmojydeHueM cpeauero odmiero oopazosanus (IITTKPC):

Bup yueOHoi1 padoThbI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI MPOTrPaAaMMBbI 110

Oo0s3aTeibHAs ayAUTOPHAs y4eOHAsi HATPY3Ka 104
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(Bcero)

B TOM 4YHMCIJIC:

JIEKLIUU

82

MMPAKTUYCCKUC 3aHATHUA

19

J1a6op ATOPHBIC 3aHATHUA

VY4eOHBIM MJIAHOM HE
PETYCMOTPEHO

KoHTposbHbIE pabOTHI

3

CaMOCTOSITeNIbHAs padoTa

Y4eOHBIM IIJIAHOM HE
IPETyCMOTPEHO

Koncynpsranuu

VY4eOHBIM IJIAHOM HE
PEIYCMOTPEHO

MPOMEKYTOYHASL aTTECTALINA B (l)OpMe IK3ameHa — 6 uacoe

7. YYHEBHO-METOANYECKOE

n

MATEPHUAJIBHO-

TEXHUYECKOE OBECIHEYEHHUE IIPOIT'PAMMbBI YYEBHOI'O

HHPEIMETA

7.1. Onucanne MaTepHaJIbHO-TEXHHMYECKON 0a3bl,

HE0OX0AUMOM IJIA

OCyIIleCTBJICHUSI 00PA30BaTeIHLHOTO MPoIecca

Ne HaumMeHoBaHue crienMAJbLHBIX TOMeleHuii | OcHAIIEeHHOCTh crenuaJbHbIX

n/-n H [IOMeEIIeHH 1JIs1 CAMOCTOATEILHOH noMelleHUH M TOMeIleHui s
padoThbI CAMOCTOSITE/IbHOI PadoThI

1. Kabuner ¢usuku e KomrmiekT yueOHoI Mebenu

ayAUTOPUS JJIsl TPYNIIOBBIX U
MHJUBUAYAJIBHBIX KOHCYJIbTAUI, TEKYILEro
KOHTPOJISI U TPOMEXYTOUHOM aTTeCTal|H.

416200 Actpaxanckas obmacte EHoTaeBckmit
paiioH c. EHoTaeBka, yn. Unuepuna, 23A

Aynurtopus Ne 54

[IepeHocHOM MyIbTUMEIUIHBIN
KOMIUIEKT

JocTtyn Kk “UHPOPMAIIOHHO —
TEJIEKOMMYHUKALIMOHHON CETH
«HTepuer»

10JIOYKA CTEKJITHHAS
najgoyka u3 300HUTa
MepeKIoYaTeb

TepMoMeTp xumudeckuit 100rp
TEpMOMETP XxumHudeckuit 150rp
MallliHa BOJIHOBAs

peocrar

CTpEJIKM MarHUTHBIE
CBUHIIOBBIN IIMJINHAP
aMIIepMeTp J1ab0paTOPHBIN
BOJILTMETP J1a00OpaTOPHBIN
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MarHuT AyrooOpa3HbIi

MarHuT MOJIOCOBOU

Ha6op nmun3

[Ipu3ma npsmoro nencTBus
BeinpsiMutens yHUBEpCaIbHBIN
[Tpu3ma maGopaTopHas
MeTpoHOM J1EMOHCTPALIMOHHBIN
Kamepron

Kapra 3Be3nH0ro0 Heba

Monens OpOyHOBCKOTO
JBrkeHus [ adyc myHbI
Mopeins m1aHeTapHO CUCTEMBI
Tpancdopmarop

DKpaH MaTOBOI'O CTEKJIa
DKpaH CO HIENbI0

JIunza cobuparomas

JIun3za pacceuBaroas
JnnamomeTp
JIEMOHCTPAIIMOHHBINA TaOuIIbI
1o (pu3uKe — KOMITJIEKT
Onuanackon

Tabmua MeHneneeBa

Becsl

Ocuunorpag

HCTOYHMK 3IEKTPUIECKOTO
nuTtanus bapomerp
ONEKTPOUIUT
pacnpeIuInTeIbHbIN

7-Zip GNU OrtxkpsiTO€
JIMOCH3MOHHOC COIJIallICHUEC
GNU GeneralPublicLicense
beccpouno

Adobe Acrobat Reader DC.
OTKpLITOC JJUIOECH3NOHHOC
cornamenune GNU
GeneralPublicLicense.
Apache Open Office. Apache
license 2.0 beccpouHo.

VLC media player

GNU Lesser General Public
License, version 2.1 or later.
beccpouno

Kaspersky Endpoint Security.
JIlnuensus nencTByer 10

16.03.2024
Yandex  Opay3zep. becmnnarnoe
MIpOrpaMMHOE obecrieueHue.
beccpouno
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2. Kabuner ans caMmocTosTenbHON paboThI e KommuekT yueOHol Mebenu
416200 Actpaxanckas obnacte EHoTaeBckuit °

N [TepeHocHOM MyJIbTUMETUMHBINA
paiioH c. EHoTaeBka, yin. Unuepuna, 23A

KOMIIJICKT

Aynuropust Ne 51 e JlocTyn K HHGOPMAIMOHHO —

TEJIEeKOMMYHUKALIMOHHON CETH
«HTepHeT»

e 3 aBTOMaTU3UMPOBAHHBIX
pabouux MecTa,

e cTOJ -4 mmT.,

e CTyJd— 8 WT.,

e [loxgxmouenue k cetu MHTEepHET

® y obecrieueHne 10CTyIa B
SJICKTPOHHBIN ITOPTaI

YHHUBEPCHUTETA U K 3JIEKTPOHHBIM
OMOJIMOTEUYHBIM CUCTEMAM

7-Zip GNU OrtkpsiToe
nuueH3snonHoe coriamnrenne GNU
GeneralPublicLicense
beccpouno
Adobe Acrobat Reader DC.
OTKpBITOG JIMIICH3MOHHOC
cornamenue GNU
GeneralPublicLicense.
Apache Open Office. Apache
license 2.0 beccpouno.
VLC media player GNU Lesser General
Public License, version

7.2. Pekomenayemas gureparypa (u3 pe1epajbHOrO MmepeyHsi)

@) OCHOGHAA yYeOHasa Tumepamypa:

1. ®uszuka. 10 xmacc. ba3oBwiii ypoBeHb. YueOHuk — Mskumes I'. 5.,
byxosues b. b., Corckmit H. H., mox pemakmmeit IlapdentoeBoit H. A.

N3 narenscTBO [Ipocsemenne 2022.

2. ®uzuka. 11 xmnacc. ba3oBerit ypoBeHb. YueOHuk — Mskumes I'. 4.,
byxoBuer b. b., Corckuit H. H., mon penakumeit IlapdentheBoit H. A..

N3narenscTBO [Ipocsemienne 2022.

0) Oononnumenvuan yueonan iumepamypa
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1. ®usuka. 10 xmacc. bazoBeiii ypoBenb. Yuebuuk - Mskumen [.51.,
[lerpoBa M. A..

2. ®usuka. 11 kuacc. ba3oBbiii ypoBeHb. YyeOHUK - Msakuwmen [.4.,
byxosues b.b., Yapyrun B.M, [TapdentreBa H.A.

6) nepeuens yueOHO-MemoouuecKko2o obecneuenus:

1. VueGuo-meTtomuueckuil KomIuiekc mno ydeOHomy mpeamery OVIIL.06
dusnka

2) unmepHem-pecypcoi:

1. www.school-collection.edu.ru  (Equnas  koymiekius — 1UGPOBBIX

00pa3oBaTeNbHBIX PECYPCOB).

2. https://fizlseptember.ru (yue6HO-MeTOAMYECKas ra3zeTa «Dusukay).
3. www.n-t.ru/nl/fz (HoGeneBckue aypeaTs 1o GpU3MKeE).

4. www.nuclphys.npmsu.ru (Snepuas ¢pusuka B luTepHeTe).

5. www.college.ru/fizika (IToarotoBka k EI'D).

6. www.kvant.mccme.Ru (HayyHO-TIOMYJISIpPHBIA ~ (PU3UKO-

MaTeMaTu4deckuii )KypHai «KBaHT»).

7. www.yos.ru/natural-sciences/html  (ecrecTBeHHOHAYYHBIH JKypHA

it MoJiofiexku «IlyTh B HayKy»).
0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:
1. OOpa3oBarenbHO-U3IATENbCKUN LHEHTP «AKagemus»

(http://www.academia-moscow.ru )

2. aIeKTpoHHas oOpaszoBaTenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHM OPTAHU3ALIMM OBYYEHUS IS
WHBAJWJIOB 1 JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSAMMU
310POBbS

I[J'ISI O6yanOI_HI/IXCSI N3 4YHCja HWHBAJIWAOB W JIMIO C OI'PpaHHYCHHBIMHA
BO3MOXHOCTAMU 30pOBbi Ha OCHOBAHWN IIMCbMCHHOI'O 3asiBJICHHA y‘-ICGHBIﬁ

npeamer  OVIL.O6  ®dusuka peanusyercs ¢ y4€ToM  OCOOCHHOCTEH
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HCI/IXO(I)I/I3I/I‘-ICCKOFO pPa3BUTHA, HWHIAWBUAYAJIBbHBIX BO3MOKHOCTEH U COCTOSHUS

3JI0POBBsI (J1ajiee — MHAUBHUTYATBHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA

YYEBHOI'O IIPEJMETA
Pe3yabTarnl 00yyeHus Kon IIpoBepsiembie | PopMbI M METOABLI KOHTPOJISI U
(IMYHOCTHBIE, pe3yJibTa yMeHus U OIl€eHKH
npeaMeTHbIE, TOB 3HAHUS pe3yJIbTaTOB 00yUeHHsI
MeTanpeIMeTHbIe) Texymmun IIpomexyToun
KOHTPOJIb asi aTTecTalus

JUYHOCMHbLE
JIP1 oco3nanue JIP1 31, 32, 33, Pewenue mecmos | Jxzamen
o0y4armuMucs 34,35 Pewenue 3a0au
POCCHICKOM TpaXKIaHCKON Vi, V2, V3, V4 | (kapmouxu-
HWIEHTUYHOCTH; 3a0aHus)

Yemmuwiti onpoc
JIP2 rOoTOBHOCTB K JIP? 31, 32, 33, Pewenue mecmos | Oxk3aMeH
CaMOpa3BUTHIO, 34,35 Pewenue 3a0au
CaMOCTOSITSIILHOCTHU U V5 VS8 V9, (kapmouku-
CaMOOTIPE/ICIICHUIO; 3a0anust)

Yemmuwiti onpoc
JIP3 nanuune MmotuBaruu x | JIP3 31, 32, 33, Pewenue mecmog | Ox3amen
00yYEHHUIO U TUYHOCTHOMY 34,35 Pewenue 3a0au
Pa3BUTHIO; Ve, V7 (kapmouku-

3a0aHUs1)

Yemuwiu onpoc
JIPS roTOBHOCTE U JIP5 31, 32, 33, Pewenue mecmoe | Jx3ameH
CIIOCOOHOCTh 34,35 Pewenue 3a0au
o0Oy4aromuxcs Vi,¥V2, V3, V4 | (kapmouku-
PYKOBOJCTBOBATHCS 3a0aHus)
c(hOopMHPOBAHHOI Yemuwiii onpoc
BHYTPEHHEHN NO3ULUEN
JUYHOCTH, CUCTEMOM
IIEHHOCTHBIX OPUCHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX
yOCXKICHUH,
COOTBETCTBYIOIIUX
TPAIUIINOHHBIM IICHHOCTSIM
pOCCUCKOro o0IIIecTBa,
JIP6 pacmmpenune JIPG. 31, 32, 33, Pewenue mecmos | Jxzamen
’KU3HEHHOTO OIbITa U JIP6.5 34,35 Pewenue 3a0au
ONbITa AESITEILHOCTH B Vi, V2, V3, V4 | (kapmouxu-
IIPOLIECCE peaIn3aliu Y7, V9 3a0anus)

OCHOBHBIX HallpaBJICHUN
BOCIIUTATEIIHLHOMN
JIeSITEILHOCTH,

JIP6.5 TOTOBHOCTH BECTHU
COBMECTHYIO JIESITEIbHOCTD

Yemuwiu onpoc
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B MHTEpECcax rpakKIaHCKOTO
o0riecTBa, y4acTBOBaTh B
CaMOYIIpaBJICHUH B
0011e00pa3oBaTEIHLHOM
OpTaHMU3aINH U JETCKO-
IOHOIIIECKUX OpPTaHU3aIMsIX;

JIP6 pacmmpenue
JKU3HEHHOTO OIbITa U
OIbITA JIEATEIBHOCTH B
MIpolLiecCce peann3alnuu
OCHOBHBIX HallpaBJICHUN
BOCITUTATEIbHON
JESITENIbHOCTH,

JIP6.8 chopMHpOBaHHOCTH
POCCUICKOM I'pa’KIaHCKON
UJEHTUYHOCTH,
NaTpUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTH I1E€pE
Ponunoii, ropnoctu 3a cBO
Kpai, cBoro Ponuny, cBoit
A3BIK U KYJIBTYPY, IPOIILIOE
U HacTosuiee
MHOT'OHALIMOHAJILHOTO
Hapoaa Poccuu;

JIP6,
JIP 6.8

31, 32, 33,
34,35

VI1,V2, V3, V4
Y7, V9

Pewenue mecmos
Pewenue 3ao0au
(kapmouku-
3a0aHUs1)
Yemmuwiti onpoc

DK3amMeH

JIP6 pacmmpenue
YKU3HEHHOTO OIIBITA U
OTIbITA JI€ATEIbHOCTH B
IIPOLIECCE peAIU3aLNH
OCHOBHBIX HallpaBJICHUN
BOCIIMTATEIbHON
JeSITeNIbHOCTH,

JIP6.13 ciocoGHOCTD
OLICHUBATh CUTYALIUIO U
IIPUHUMATH OCO3HAHHBIE
peleHus, OpUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

JIP6
JIP6.13

31, 32, 33,
34,35

Vi,V2, V3, V4
A\

Pewenue mecmos
Pewenue 3a0au
(kapmouku-
3a0aHUs1)
Yemuwiu onpoc

DK3aMeH

JIP6 pacmmpenune
YKU3HEHHOTO OIBITA U
OTIbITA JIEATEIHHOCTH B
IIPOLIECCE pean3aluu
OCHOBHBIX HallpaBJICHUN
BOCIIMTATEIbHON
JeSITeIbHOCTH,

JIP6.16 >creTnueckoe
OTHOLICHHUE K MUDY,
BKJTIOYast 3CTETUKY ObITa,
HAy4YHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA

JIP6
JIP6.16

31, 32, 33,
34,35

Vi1,V2, V3, V4
Y7

Pewenue mecmos
Pewenue 3a0au
(kapmouku-
3a0aHUs1)
Yemuwiu onpoc

Oxzamen
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U OOLLIECTBEHHBIX
OTHOILIEHUH

JIP6 pacmmpenue
KU3HEHHOTO OIIbITa U
OIbITA JIEATEIBHOCTH B
npolecce peajn3alnuu
OCHOBHBIX HallpaBJICHUN
BOCIIUTATEIbHON
JESITEIIbHOCTH,

JIP6.22 akTHBHOE
HENPUSITUE BPEIHBIX
IPUBBIUEK U UHBIX GOpPM
PUYMHEHUS Bpela
buznueckomy u
NICUXUYECKOMY 3/I0POBBIO;

JIP6
JIP6.22

31, 32, 33,
34,35

VI1,V2, V3, V4
Y7, V9

Pewenue mecmos
Pewenue 3ao0au
(kapmouku-
3a0aHUs1)
Yemmuwiti onpoc

DKk3amMeH

JIP6 pacmmpenue
JKU3HEHHOTO ONbITa U
OIIBITA JICATEIFHOCTH B
MpoIecce peaau3aluu
OCHOBHBIX HaIlpaBJICHUN
BOCITMTATEIbHON
JIeATCIIEHOCTH,

JIP6.24 rOTOBHOCTH K
AKTHBHOMH JIESATEIHbHOCTH
TEXHOJIOTHYCCKON 1
COIATLHOMN
HaIlpaBJIE€HHOCTH,
CIIOCOOHOCTH
MHULIUUPOBATH,
MJIAaHUPOBATh U
CaMOCTOSATEILHO
BBITIOJTHSTH TAKYIO
JIeSITeIIbHOCTE;

JIP6
JIP6.24

31, 32, 33,
34,35

VI1,V2, V3, V4
Y7, V9

Pewenue mecmos
Pewenue 3ao0au
(kapmouku-
3a0aHus)
Yemmuwiti onpoc

DK3aMeH

JIP6 pacmmpenue
YKU3HEHHOTO OIbITa U
OIbITA IEATENBHOCTH B
MpOLECcCce pean3aluu
OCHOBHBIX HalpaBJIE€HUI
BOCIIUTATEIbHON
JESTENILHOCTH,

JIP6.27
c(hOpMUPOBAHHOCTh
HKOJIOTUYECKOH KYJIbTYPHI,
MOHUMaHUE BIUSHUS
COLIMAJILHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOJAHON U COLIMATBHOMN
Cpelibl, OCO3HAHUE
r100aIbHOTO XapaKTepa
HKOJIOTHYECKUX MPobIIeMm;

JIP6
JIP6.27

31, 32, 33,
34,35

VI1,V2, V3, V4
Y7, V9

Pewenue mecmos
Pewenue 3aoau
(kapmouxu-
3a0aHus1)
Yemmuwiti onpoc

OK3aMeH
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JIP6 pacmmpenue
JKU3HEHHOTO OIIBITA U
OIbITA JIEATEIBHOCTH B
IIPOLIECCE peaIn3aLuu
OCHOBHBIX HallpaBJICHUN
BOCIIMTATEIbHON
JIeSATEIIbHOCTH,

JIP6.34 oco3nanue
LIEHHOCTU Hay4YHOHN
JESATEIIBHOCTH, TOTOBHOCTD
OCYLIECTBIIATH IPOCKTHYIO
1 UCCIIE0BATEIBCKYIO
JIeSATEIIbHOCTh
WHIVBUIYAJIBHO U B
rpymnme.

JIP6
JIP6.34

31, 32, 33,
34,35

VI1,V2, V3, V4
\

Pewenue mecmos
Pewenue 3ao0au
(kapmouku-
3a0aHUs1)
Yemmuwiti onpoc

DKk3amMeH

Memanpeomemmnoie

MP1 ocBoeHHBIE
00yJarouMucs
MEXIMPEAMETHBIE TIOHATHUS
U YHUBEpCaJIbHbIE YUeOHbIE
JeiCcTBUS (PETyNIATUBHEIE,
MO03HABaTEIIbHBIE,
KOMMYHHUKATHBHbBIC);
YVIIA4, YYIIA7, YVIIAS,
YVIIAL12, VVIIAL7,
YVIIA24, VKIS, YKI6,
YPJ4, YPII10, VP14,
YP/18

MP 1

31, 32, 33,
34,35
Yo, V7, V9

Pewenue mecmos
Pewenue 3a0au
(kapmouku-
3a0anus)
Yemmuwiti onpoc

OK3aMeH

MP2 cnocoOHOCTB UX
UCTIOJIb30BaHUS B
MO3HABATEJILHON U
COLIMAIbHOM NPAKTHKE,
TOTOBHOCTb K
CaMOCTOSITEIEHOMY
IUTAHUPOBAHUIO U
OCYIIIECTBIICHUIO y4eOHOU
NeSITebHOCTH,
OpraHu3anyu yueOHOoro
COTPYAHUYECTBA C
Ne1arOrMYeCKUMHA
pabOTHUKAaMU U
CBEPCTHHKAMH, K yJaCTHIO
B IIOCTPOCHUHU
WHMBH1yaJIbHOU
o0Opa3oBaTeNnbHOI
TPaeKTOPHUH;

YVIIAL, YYII 14,
YVYIAS, VYIIAS,
YVIIA12, YVYIT17,

MP 2

31, 32, 33,
34,35

VI1,V2, V3, V4
Y7,¥9

Yemuwiii onpoc

OK3aMeH
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VVITI20, YVIII21,
VY24, YK]I6, VK10,
VPJI2, VP18, YPJI19

MP3 oBiageHue HaBLEIKAMU
yueOHo-
HCCJICIOBATEIbCKOM,
IIPOEKTHOM U COLMATIbHON
JIeSITEIILHOCTH;

YVIIOA4, YVIIA7, YYIII12,
YVIII17, YVIII20,
VVII21, YKA3, YK]I10,
VP19

MP 3

31, 32, 33,
34,35

Vi,V2, V5,V7,
Y9

Pewenue mecmos
Pewenue 3aoau
(kapmouku-
3a0anus)
Yemuwiu onpoc

Drzamen

npeoMemHbIxX:

ITP1 chopMupoBaHHOCTH
IpEeCTaBICHUN O PO U
MecTe PU3UKU U
aCTPOHOMMUH B
COBPEMEHHON HAy4YHOUI
KapTHHE MHpa, O
CUCTEMOOOpa3yIoNIeH poiu
(bu3uKU B pa3BUTUH
€CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIQJIC
POCCHMCKHX U 3apyOeKHBIX
YUEHBIX-(DU3UKOB B
pa3sBUTHE HAYKU;
NOHMMaHUe (PU3NUECKOI
CYIIHOCTH HaOJI01aeMBbIX
SABJICHU MUKPOMMUPA,
MaKpoMHpa U MEraMupa;
MOHWMaHHE POJIH
aCTPOHOMMUH B
[IPaKTUYECKON
NeSITeTHHOCTH YeJIOBEeKa U
JanbHeHIeM HayqyHo-
TEXHUYECKOM Pa3BUTHUH,
poiu HU3HUKH B
dbopMupOBaHUU KpYyro3opa
U QYHKIIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JIJIs
peLIeHHsT TPAKTUYECKUX
3ajay;

YVII(EHID1,
YVIIJ(EHIT)2,
YVIII(EHIT)7,
YP(EHITD)1

IIP ]

31, 32, 33,
34,35
V5, V8 V9

Yemmuwiti onpoc
Pewenue mecmoes

Dxzamen

ITP2 chopmMupoBaHHOCTH
YMEHHI pacrio3HaBaTh
bu3HYecKue SIBICHUS
(portecchl) U OOBIICHATH

1IP 2

31, 32, 33,
34,35
V5, V8, V9

Pewenue mecmos
Pewenue  3adau
(kapmouku-
3a0aHUs1)

Oxzamen
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MX Ha OCHOBE M3YYEHHBIX
3aKOHOB: PABHOMEPHOE U
pPaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE IBUYKEHUE,
CBOOOIHOE ITaIEHUE TEII,
JBUKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOICHCTBUE
TeJ, KoaeOaTelIbHOe
JBUKEHHE, PE3OHAHC,
BOJIHOBOE JIBUJKEHUE;

g dy3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE
JKUJIKOCTEN U TBEPJBIX TEI,
U3MEHeHHe o0bemMa TeJl Mpu
HarpeBaHuu (OXJIaXACHUN),
TEIJIOBOE PAaBHOBECHE,
UCHapeHue, KOHIeH calus,
IUIaBJICHUE,
KpUCTaJUIM3aLUs, KUIICHHE,
BJIQXKHOCTb BO3/1yXa, CBS3b
CpelIHEH KUHETUYECKON
SHEPrUH TEIJIOBOIO
JIBUKEHUSI MOJIEKYII C
a0COIOTHON
TEMIIepaTypOH, OBBILLICHHUE
JIaBJICHMSI ra3a IpH ero
HarpeBaHUM B 3aKPHITOM
COCYZi€, CBS3b MEXKIY
napameTpaMH COCTOSHUS
rasza B M30IpoLeccax;
ANEKTPU3aLHUs TET,
B3aUMOJICVCTBUE 3aps/I0B,
HarpeBaHue NPOBOJHUKA C
TOKOM, B3aMOJICHCTBHE
MarHuTOB,
AJIIEKTPOMArHUTHAS
WHIYKIUs, JeHCTBUE
MarHuTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM U
JBIKYIIMICS 3apsiy,
AJIIEKTPOMATrHUTHBIE
KOJICOAHMS U BOJIHEI,
IPSAMOJIMHENHOE
pacnpocTpaHEHUE CBETA,
OTpa)KE€HUE, IPEIOMIICHUE,
uHTeppepeHIs,
TUGPAKIUS U MOJSIPU3ALIUS
CBETa, JUCIEPCHS CBETA;
doTo3neKTpuUecKuit

s dext, cBETOBOE
JIaBJIeHUE, BOBHUKHOBEHUE
JIMHENYaToro CreKkTpa

Yemmuwiti onpoc
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aToma BOJIOpO/a,
CCTCCTBCHHAA U
I/ICKYCCTBGHHaSI
pPaarOaKTUBHOCTE,
YYTI/I(EHID)]1,
VYIJI(EHIT)15,
VKJI(EHIT)2, YP/(EHIT)3

ITP3 Bianenue
OCHOBOIIOJIaraloIUMHU
(GUBUYECKUMU TTOHSATUSIMH H
BEJIMYMHAMU,
XapaKTEePU3YIOITUMU
(u3nUeckre mpoueccs
(CBsI3aHHBIMH C
MEXaHUYECKHM
JIBHDKCHUEM,
B3aNMMOJCHCTBUEM TEI,
MEXaHUYECKHUMU
KOJIEOAHHMSIMU M BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM BEIIIECTBA,
TEIJIOBBIMH TIPOIIECCAMU;
AIIEKTPUICCKUM H
MAarHUTHBIM IOJISIMU,
IIEKTPUICCKUM TOKOM,
AIIEKTPOMArHUTHBIMU
KOJICOAHHSIMH U BOJIHAMU,
ONTUYECKUMH SIBJICHUSMHU;
KBAaHTOBBIMH SIBIICHUSIMH,
CTPOEHHEM aToMa U
aATOMHOTO S1pa,
pPal0aKTUBHOCTHIO);
BIIaJICHHUC
OCHOBOITOJIAral0IIUMHU
ACTPOHOMUYECKUMU
MTOHSITUSIMH,
MTO3BOJISIOIINMU
XapaKTepUu30BaTh
MIPOILIECCHI, TPOUCX OIS
Ha 3Be3/aX, B 3BE3IHBIX
CHCTEMax, B
MEKTaJaKTUYECKOU Cpelie;
JIBUOKCHUE HEOECHBIX TEll,
SBOJTIOIHIO 3BE3]T 1
Bcenennolii;
YVYIIA(EHIN1,
YVYIIA(EHIT)2,
YVILJI(EHIT)11

1IP 3

31, 32, 33,
34,35
Yo, V7, V8

Pewenue mecmos
Pewenue  3ao0au
(kapmouku-
3a0anus1)

Yemuwiu onpoc

Okzamen

ITP4 Bnanenue
3aKOHOMEPHOCTSIMH,
3aKOHaMM U TEOPUSIMHU
(3aKOH BCEMHPHOTO

1IP 4

31, 32, 33,
34,35

Vi, V3, V5,
Y8, V9

Pewenue mecmos
Pewenue  3adau
(kapmouku-
3a0aHUs)

Oxzamen
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tarotenus, I, IT u 111
3akoHbl HbroTOHA, 3aKOH
COXPAHEHHUS MEXaHUYECKOUN
SHEPI'vH, 3aKOH
COXPAaHEHHUS UMITYJIbCA,
MPUHLUII CYTIEPIIO3UIINT
CHJI, PUHIIUIL
PaBHOIIPaBHOCTH
WHEPIHUATBHBIX CUCTEM
0TCYETa; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO
CTPOEHHSI BEIIECTBA,
ra3oBbI€ 3aKOHBI, IIEPBBIN
3aKOH TEPMOJUHAMUKH;
3aKOH COXpaHEHUs
3JIEKTPUYECKOTO 3aps/a,
3akoH Kynona, 3akon Oma
JUISl y4acCTKa LIETH, 3aKOH
OmMa 11 MOTHOH
AIEKTPUYECKON LETIH,
3akoH [[xoyns - JleHua,
3aKOH JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH
COXPAHEHUS SHEPTUH,
3aKOH MPSIMOJIMHEMHOTO
pacrpoCTpaHEHHUs CBETA,
3aKOH OTPa)KE€HU CBETA,
3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPaHEHHUs
SHEPIruH, 3aKOH
COXpaHEHHUsI UMITYJIbCa,
3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsa,
3aKOH COXpaHEHUs
MacCOBOT'0 YHUCIIA,
noctynarel bopa, 3akoH
pPaZOaKTUBHOTO pacmaja);
YBEPEHHOE MCIOJIb30BaHUE
3aKOHOB U
3aKOHOMEPHOCTEN IPH
aHam3e PU3NIECKIX
SBJICHUM U MTPOIIECCOB;

Yemmuwiti onpoc

YVILI(EHID)1

IIPS ymenue yunTeIBaTh IIP 5 31, 32, 33, Pewenue mecmos | Jxzamen
TPAHULBI IPUMEHEHHUS 34,35 Pewenue  3a0au
M3YYEHHBIX (PU3HUECKUX V5, V8 V9 (kapmouku-

MOJIeJIeH: MaTepralbHas 3a0anus)

TOYKa, HHEPIHATbHAS
CHCTEMa OTCYETa,
HACalIbHBIN T'a3; MOACIIH
CTPOCHHUS I'a3os,
KUIKOCTEH M TBEPIBIX TET,

Yemuwiu onpoc
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TOYEUYHBIN IEKTPUUECKUI
3apsj, saepHas MOJEIb
aTOMa, HyKJIOHHAsi MOZEJIb
aTOMHOTO si7ipa IpH
pemeHnn QU3NIECKUX
3ajad4;

YVIIA(EHIDI,
YYTIIA(EHIT)2

IIP6 BaseHne OCHOBHBIMU
METOJIaMH Hay4YHOTO
MO3HAHUS, UCIIOIB3yEMBIMU
B (pM3HKE: IPOBOAUTD
npsSIMbIE U KOCBEHHBIE
U3MEpeHUsT PU3MYECKUX
BEJIMYMH, BEIOUpast
OINITUMAJIbHBIN CII0C00
U3MEPEHUS M UCTIOIB3YS
U3BECTHBIC METOIbI OIICHKU
IIOTPEUIHOCTEN H3MEPEHUH,
IPOBOJINUTH UCCIIEIOBAHUE
3aBHCUMOCTEN (PU3HUECKUX
BEJINYUH C
HCTIOJIB30BaHUEM TPSIMBIX
U3MEpPEeHUH, OOBSICHATD
MIOJTy9YEeHHBIC PE3YIIbTaTHI,
UCTIONB3YS (PU3NYECKUe
TEOPHH, 3aKOHBI ¥ TTOHATHS,
U JIeNaTh BBIBOJIBI,
co0JIr01aTh MpaBuiia
6e301acHOro Tpyza rnpu
MPOBEJICHUU UCCIEN0BAHMI
B paMKax y4eOHOro
HKCIIEPUMEHTAa U y4eOHO-
UCCIIEI0BATEIbCKON
NeSITeIbHOCTH C
UCTIOJIb30BaHUEM
U(PPOBBIX U3MEPUTEITBHBIX
YCTPOMCTB H
71a00paTOpPHOTO
000pyI0BaHNS;
c(hOpMUPOBAHHOCTh
MPEJCTABICHUN O METOAaX
MOJIyYEHHUsI HAYYHBIX
aCTPOHOMHUYECKUX 3HAHUIL;
YVIIJ(EHID)S,
YVIIJI(EHIT)9,
YK(EHIT)2

11P6

31, 32, 33,
34,35

Vi, V2, V6,
Vs, V9

Pewenue  3aoau
(kapmouku-
3a0anus1)

Yemuwiu onpoc

Oxzamen

IIP7 chopMUpOBaHHOCTD
YMEHUS pelIaTh pacyeTHbIE
3a/1a4u C SIBHO 33JIaHHOU
(U3UIECKOI MOJIETTBIO,
UCTIONB3YS (PU3UUECKUE

11P7

31, 32, 33,
34,35
e, V7

Pewenue mecmos
Pewenue  3a0au
(kapmouku-
3a0aHUs1)

Oxzamen

37




3aKOHBI U MIPUHIIMIIBI;, HA
OCHOBE aHAJIN3a yCJIOBUS
3a/1a4M BbIOMPATH
(bu3n4ecKyo MOJEb,
BBIJICNIATH (PU3NYECKUE
BEJIMYMHBI U (HOPMYIIbI,
HeoOXOouMBbIE AJIs €€
peLeHMsl, IPOBOIUTh
pacyeThl U OLIEHUBATh
PEaIbHOCTh MOJIyYEHHOTO
3Ha4YeHUs1 (PU3NIECKOI
BEJIMYMHBI; peIllaTh
Ka4eCTBEHHBIE 3a/1a4H,
BBICTPaNBasi JTIOTUYECKH
HETPOTUBOPEUYHBYIO
LEMOYKY pacCyXIeHuil ¢
OIIOpPOM HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
¢du3nueckue sIBICHUS;
YVIIJ(EHIT)2,
YYIIA(EHIT)11,
YKA(EHIT)2 ,
YYII(EHIT)17,
YPJ(EHII)2

P8 chopmupoBaHHOCTH
YMEHHUsI PUMEHSITh
MOJIy4YEHHBIE 3HAHUS JUISI
OOBSICHEHUS YCIIOBUI
NpOoTeKaHus (PU3NUECKUX
SIBIIGHUY B TIPUPOJIE U JIS
MIPUHSITHS TPAKTUICCKIX
pPELIECHNI B TIOBCEITHEBHOM
JKU3HH 117151 00€cTieueHus
0€30I1aCHOCTH MIpU
oOpalieHnu ¢ OBITOBBIMU
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS
3JI0POBbS U COOTIOACHUS
HOPM 3KOJIOTUYECKOTO
MIOBEJICHUS B OKpYXKarollen
cpefie; TOHUMaHue
HE00X0IMMOCTH
MPUMEHEHHUS JOCTUKEHHUH
(UMK U TEXHOJIOTHH IS
paloHaIbHOTO
IPUPOIONOIB30BAHUS;
YVYIAEHID)2,
YVYIIA(EHIT)12,
YKJI(EHIT)2

1IP8

31, 32, 33,
34,35
Vi,V2, V3,
Y4, V7

Pewenue mecmos
Pewenue  3a0au
(kapmouku-
3a0anus)

Yemuwiu onpoc

Dx3zamen

ITP9 chopmupoBaHHOCTH
COOCTBEHHOI MMO3ULINH I10

11P9

31, 32, 33,
34,35

Pewenue mecmos
Yemmuwiti onpoc

Oxzamen

38




OTHOILIEHHIO K (pu3nyecKon
uH(pOpMAINH, ITOTyIaeMOi
U3 Pa3HBIX HICTOUYHUKOB,
YMEHHH MCIIOIb30BATh
U(POBBIE TEXHOIOTUHN IS
HIOUCKa,
CTPYKTYPHUPOBaHUS,
UHTEPIIPETAlNU U
npecTaBiIeHus y4eOHOM U
HAaYYHO-TIOIYJISIPHOM
uHpOpMAaILIUHU; Pa3BUTHE
YMEHHH KPUTHYECKOTO
aHajIM3a MoJy4acMou
nHpopmanuu;
YP(EHIT)4,
YPI(EHID3,YPIA(EHII)1

Vi, V2, V4,
V7, V8

ITP10 osnaneHue
YMEHUSIMH paboTaTh B
TpyIIIe C BBHITIOJTHEHUEM
Pa3INYHBIX COLUAIBHBIX
poJIeH, IIJIAaHUPOBATh
paboTy rpymibl,
panroHaIbEHO
pacrpenensiTh
NeSITeTbHOCTD B
HECTAaHAAPTHBIX CUTYalMSX,
aJICKBaTHO OIICHUBATh
BKJIa1 KaX/I0T0 U3
YYaCTHHUKOB TPYIIIBI B
pelIeHne paccMaTprUBaeMoil
po0JIEMBI;

YP(EHII)S, YKI(EHIT)3,
YK(EHIT)2

1IP10

31, 32, 33,
34,35

Vi1, V5, V7,
Y9

Pewenue mecmoes
Yemmuwiti onpoc

DK3aMeH

ITP11 oBmaneHue
(cdhopMHUpPOBAHHOCTH
MIpPEACTABICHUI)
MIPaBUJIaMU 3aITUCH
buznueckux Gopmyn
penbedHO-TOUCTHOU
crucTteMbl 0003HaueHui J1.
Bpaiins (ans caensix u
CI1a00BUIAIINX
00ydJaromuxcs).
YVII(EHID)I1,
YKJI(EHIT)3

I1IP11

31, 32, 33,
34,35
Vi1,V2, V6, V8

Pewenue mecmos
Pewenue  3a0au
(kapmouxu-
3a0aHus1)

Yemmuwiti onpoc

OK3aMeH
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