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1. O0mass xapakrepucTHKa padodeil mporpaMMbl y4eOHOIO
npeamera «PU3uKa»

1.1 MecTo IMCUMIUVIMHBI B CTPYKType 00pa30oBaTe/IbHOW NPOrpaMMbl
CHoO:

VYueOusrii npeamer  «Dusmkay  gBiAseTcss  00A3aTENBHOM — YaCThIO
00111e00pa30BaTeNbHOIO KA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C

dI'OC CIIO 1o cmemmanbHocTH 35.02.16  Oxkcmayartanmss W pPEMOHT

CEJIbCKOXO3SIMCTBEHHON TEXHUKHA U 000PVIIOBAHUS

1.2. llesau u miiaHupyemble pe3yJibTaThl 0CBOEHUS JUCIUNJIMHBI:

1.2.1. Hesn yueOHOrO mpeamera:

Conepxanue MporpaMmbl  001Ie00pa3oBaTEIbHON AUCHUILIMHBL DuU3nKa
HaIpaBJICHO Ha JOCTHXKEHUE CICAYIOMIUX IIEJICH:

e  (opMupoBaHUE UHTEpPECa U CTPEMJICHHS OOyYAIOMIMXCA K HAYYHOMY
W3YYCHUIO TPHUPOMABI, Pa3BUTHE WX HHTCIUVICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BuUTHE TMPEACTABJICHHWM O  HAYYHOM  METOJE  IO3HAHMUS
1 (hOpPMHUPOBAHUE UCCIIEAOBATEIHLCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBICHHSIM;

e  (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa M3ydCHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e  (opMupoBaHue YMEHHI OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e  (opMupoBaHUE TIPEACTABICHHUIA O POJIA (PU3UKH IJI PA3BUTHUS JPYTHX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTwkeHre ATUX Ielield 00ecTeunBacTCsl pelIeHueM CIASAYIOMNX 3aaad
B TIpOIIecCe U3yUeHUs Kypca (PM3UKU Ha YPOBHE CPEIHETO OOIIero 00pa30BaHuUs:

e npuoOpeTeHWe CHUCTeMbl 3HaHMM 00 0o0mmMX  (U3HUIECKHUX
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHAX, BKJIIOYAsS MEXaHUKY, MOJICKYJIIPHYIO
(bU3HKY, STIEKTPOTMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPODU3UKY;

e  (QopMupoBaHue yMEHUN TPUMEHATH TEOPETHUECKHE  3HAHUS

JJIs1 00BICHEHUS (1)H3H‘{CCKI/IX SIBJICHUM B NprUpoOaAC U AJId NPUHATHUA IMMPAKTHICCKHUX



pEUIEHNI B TOBCEAHEBHOM KU3HU;
®  OCBOCHHUE CIIOCOOOB pEUICHUS PA3IUYHBIX 3a7a4 C SIBHO 3aJaHHOMU
bu3MYecKo MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE CO3JaHUE
(bU3UYEeCKON MOJIEH, COOTBETCTBYIOIICH YCIOBUSIM 33/1a4H;
e  noHWMaHHE GU3UYECKUX OCHOB M MIPUHITUIIOB JEHCTBUS TEXHHUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;
®  OBJAJICHUE METO/IaMU CaMOCTOATEILHOTO TUTAaHUPOBAHMS
U TpOBEACHUS (PU3NYECKUX OKCIEPUMEHTOB, aHaiW3a M HWHTEpIpeTalnuu
nH(popMaIu, onpeieIeHNs T0CTOBEPHOCTHU MOJTYUYEHHOTO pe3yJibTaTa;
co3faHue YyCNoBUWA ANA Pa3BUTUA YMEHUW NPOEKTHO-UCCNen0BaTe1bCKoM,
TBOPYECKON AeATENbHOCTMU.
1.2.2. Ilnanupyembie pe3yJbTATHI OCBOCHHUS Y4YeOHOIO IpeaMeTra B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
O6mme komnereniun (nanee — OK) u npodeccronaabHble KOMIETEHIIUH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHHM C JHMYHOCTHBIMH, METalpPEAMETHBIMU U
NpEeIMETHBIMUA pe3yJibTaTaMu oOydeHus: 0Oa3oBoro ypoBHs (mainee — IIPO)

®I'OC COO npencraBieHbl B TA0IHIIE:



Koa n
HAUMEHOBAHHE
(popmMupyembIX

KOMIIeTEeHI M

OK 01. Beibupatb crioco0sl
peleHus 3a1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIBHO

K Pa3JINYHBIM KOHTEKCTaM

HJIaHI/IpyCMLIe pPe3yJabTATbl OCBOCHUS TUCHMUIIJINHBI

O01mue

JlngHOCTHBIE pE3yNbTaThl JOJKHBI OTpakaTb B YacTH TPYAOBOTO
BOCIIUTAHUS:

- TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10JI00ue;

- TOTOBHOCTB K aKTHUBHOH JE€ATENHLHOCTH TEXHOJOIHYECKOM U COLMAILHON
HaIpaBJICHHOCTH, CIOCOOHOCTh  WHULMUUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JESATEIHHOCTD;

- IHTEPEC K pa3IudHbIM chepam mpodecCHOHATBHON IS TSILHOCTH,

- TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH KU3HU.

MeTtanpeameTHbIe pe3yiabTaThl TOJKHBI OTPaXaTh:

OBnazneHve yHUBEpCaTbHBIMH YUY€OHBIMU IMO3HABATEIHHBIMU JIEHCTBUSMHU:
a) 6a30BBIC JTIOTUYECKHUE ICHCTBUS:
CaMOCTOSITENNbHO  (OpPMYNHpPOBaTh W  aKTyaJdU3UpoOBaTh Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABIMBAThH CYIIECTBEHHBIN MTPU3HAK
WM OCHOBaHUA IS CpaBHEHUsA, KiacCUUKAMU H  000OIICHUS;
OTIPENIETIATh eI JACSITEIBbHOCTH, 3a/aBaTh MapaMeTphl U KPUTEPUU HX
JTOCTYIKCHUS;  BBISIBJISITH ~ 3aKOHOMEPHOCTH W NPOTHBOPEYUS B
paccMaTpUBaEMBIX SIBIICHUSAX; BHOCUTh KOPPEKTHBBI B JESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHE pPE3YyJIbTaTOB OLICHUBATh PUCKH
MOCNEACTBUIA JEATEIbHOCTH;, pPa3BUBAaTh KPEAaTHMBHOE MBIIUICHUE TPU

PCHICHUHN JKU3HCHHBIX HpO6JICM;

LEIIIM,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BIIQJIETh HABBIKAMH  Y4eOHO-HMCCIIECIOBATEIHCKON
NeSITeTTbHOCTH, HAaBBIKAMH pa3perieH sl IpooIiem;

U TPOEKTHOU

I[I/ICIIHHJII/IHaprIe

ITP6 1. ChopmupoBaHHOCTD MPEACTABICHUH O
posu

U MecTe (U3MKH U aCTPOHOMHH B
COBPEMCHHOW HAay4HOW KapTHHE MHUpPA, O
crucTeMooOpasyroen ¢uszukn B

pa3BUTHH

pomu

CCTCCTBCHHBIX HAYK, TCXHHUKHU

U COBPCMCHHBIX TGXHOJIOFI/IfI, O BKJIQAfc
POCCUICKHX

U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAyKW; TMOHUMaHHe (U3MUECKON CYIIHOCTH
HaOII0TaeMBIX SIBJIEHUI MHUKPOMUDPA,
MaKpoMupa ¥ MeraMmmpa; NOHUMAHHUE POJIU

ACTPOHOMUU B HpaKTquCKOﬁ ACATCIIbHOCTH

qeJI0BeKa u naJLHenmeM HAy4HO-
TEXHUYECKOM  pa3BUTHM, pONU  (UBHKHU
B (dhopmMupoBaHUH Kpyrosopa "

(bYHKIIMOHATHLHON TPAMOTHOCTH YeJIOBEKa IS
peLIeHHs MPaKTUYECKUX 3a/1a4;

IIP6 2. CdopMHUPOBAaHHOCTb  YMEHHUH
pacro3HaBaTthb dusugeckue SIBIICHUS
(mporeccbl) M OOBACHATH HMX HA OCHOBE

W3YYCHHBIX  3aKOHOB:  paBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE
IBWJKEHUE,  CBOOOJHOE  mMajgcHHE  Tel,



- BbBIABJIATH IIPUIUHHO-CIICACTBCHHBLIC CBA3U W aAKTyaJIU3UPOBATH 3a4avy,

BbIABHUI'ATh HaxoJuThb JJIL

JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTh NapaMeTpbl U KpUTEpUU

TUIIOTE3y €€ pelIeHus, apryMEHThI
peLIcHus;

- AHaJIM3MPOBATh IIOJIYYCHHBIE B XOJI€ PELICHHs 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTbH, IPOrHO3MPOBATh N3MEHEHNUE B
HOBBIX YCJIOBHUSX;

- YMETh IIEPEHOCUTH 3HAHMS B IIO3HABATEIIBHYIO U IIPAKTHYECKYIO YacTH
KU3HEJEATEIIBHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTeil;

- BBJBUIaTb HOBBIE HJEH, IpEUIaraTb OPUTMHAIBHBIC IOIXOIbI M
pelenus;

- MPOSIBJISTH CIOCOOHOCTh MX MCIOJIb30BAaHUS B I1O3HABATEIbHOM U
COLIMAJIbHOU IIPAKTHUKE;

-TIPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOUCKY
METOJOB DCIICHHsS MPAKTUYECKUX 3aJay, IPUMEHEHUIO pa3In4YHbIX
METO/I0B ITIO3HAHUS;

- CTaBUTh M (hopMyIUpOBaTh COOCTBEHHBIE 337a4M B 00pa30BaTENbHOU
JEATEIbHOCTH W JKU3HEHHBIX CHUTYallMsX; BBIABIATH IPUYUHHO-
CIEICTBEHHBIE CBS3M W JUIA JIOKA3aTeNIbCTBA CBOUX YTBEPKICHHI,
3a/1aBaTh IapaMeTpbl U KPUTEPUM PELICHUS aKTyaJIu3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs], HAXOAUTh apTyMEHTHI;

- AHaJIU3MPOBATh IIOJIYYCHHBIE B XOJ€ PCELICHUs 3aJaud PE3yJIbTAThI,
KPUTHYECKH OLIEHUBATH UX JOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBMSX; JaBaTb OLICHKY HOBBIM CUTyalUsM, OLICHUBATH
nproOpETEHHBIH OIBIT;

- paspabaTbiBaThb IUIAaH pELIEHHS TMpoOJIEeMbl C YYETOM aHajiIu3a
MMEIOIINXCA MaTEepPHAIBHBIX W HEMATEPHAIBHBIX PECYPCOB; CTABUTH

HpO6J’I€MLI H 3a71a4M, JOITyCKaroIIEe aJIbTCPHATUBHBIC PCIICHUS

JIBWJKEHHE II0  OKPYXXHOCTH, HMHEpLMS,

B3aUMOJCHCTBHUE TelI, KoJie0aTebHOe

ABWIKCHUC, PC30HAHC, BOJHOBOC JIBUIKCHUC,

A dysus,
CTpOEHUE

OpOyHOBCKOE
JKHUOKOCTEH U

JIBIOKCHHUE,
TBEPABIX  TEII,

H3MEHEHHE O00beMa Tel IIpyU HaArpeBaHHUHU

(OXJNaXICHUN ), TEIJIOBOE paBHOBECHE,
UCIapeHue, KOHJICHCALIUS, IUIaBIICHUE,
KpUCTAIIM3alUsl,  KUIMEHUE,  BJIAKHOCTb
BO31yXa, CBSI3b CpPEIHEH KHUHETUYECKOU

OHEPIrUuu TCILJIOBOI'O ABMXXCHHUA MOJICKYJI C

aOCOJIIOTHOM  TeMIlepaTypod, IOBBIIICHUE
JaBJIECHMUsI Tra3a IpU €ro HarpeBaHUM B
3aKpBITOM COCY/JI€, CBSA3b MEXy ITapaMeTpaMu
COCTOSIHUS rasa B U30IIPOLIECCAX;

QJICKTpHU3alus TCII, B3aUMOJCHCTBHE 3apsAa0B,

HarpeBaHue IIPOBOJHUKA C TOKOM,
B3aHMOJICHCTBHE MarHmToB,
AJIEKTPOMArHUTHAs ~ WHAYKUHUS,  JICWCTBUE

MarHMTHOTO TIOJIi Ha TPOBOJHUK C TOKOM H
3aps,
BOJIHBI,

JIBYDKYIIAKCS AIIEKTPOMArHUTHBIE
KonebaHus u
pacrpocTpaHeHHe
npejaomMiieHue, HHTepepeHnrs, uppakus u
NOJISIpU3ALIUS JHCTIepCus
dorosnexTpuueckuit 3P QexT,

BO3HUKHOBCHUE

IIPSAAMOJIMHEMHOE
CBETA, OTpaKEHUE,
CBETA, CBETA;
CBETOBOE
JaBJICHHUE, JIMHEMYIATOTO
CIIEKTpa aTomMa BOJOpPOJA, €CTECTBEHHas U

HCKYCCTBCHHAA paluOaKTHBHOCTD,



I[IP6 3. Biagenwe OCHOBONOJArarOUIUIMHU
(I)I/ISI/I‘-ICCKI/IMI/I IIOHATUAMHU H BCIWMYMHaAMU,
XapaKTePU3yIONIMMH (PU3UYECKHE TPOLECCHI
(CB$I3aHHbIMI/I C MCXAaHUYCCKUM JABUMXXCHUEM,
B3aHMOIIeI>’ICTBH€M TCII, MEXAaHUYCCKHUMHU
KOJIEOaHHSIMHU u BOJIHAMH; ATOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIIECTBA,
TEIUIOBBIMHU IIPOLIECCAMH; JJICKTPUUCCKHM U
MArHUTHBIM IIOJISIMH, DJIEKTPUYECKHM TOKOM,
E)JIGKTpOMaFHI/ITHI)IMI/I KOJ'I€6aHI/I$IMI/I n
BOJIHAMH, OIITUNYCCKHUMU SIBJICHUAMU,
KBAaHTOBBIMHU SIBJICHUAMU, CTpOCHI/ICM arToMa u

aTOMHOI'0 a1pa, PaAMOaKTUBHOCTBIO);
BJIaJICHUE OCHOBOIIOJIArAl0LIMMHU
aCTPOHOMUYECKUMH MOHATHUSAMH,

MO3BOJISIIOIIUMH XapaKTEpU30BaTh MPOIECCHI,
MPOUCXOASAIINE Ha 3BE3/1aX, B 3BE3JHBIX
CHCTEMAaX, B MEKIAJIAKTUYECKON  Cpele;
JIBIDKEHNE HEOSCHBIX Tell, DBOJIIOIUIO 3BE3]] U
Bcenennolii;

I[IP6 4. BrnageHue 3aKOHOMEPHOCTSAMH,
3aKOHaMU

U TEOpUSAMU (3aKOH BCEMUPHOIO TATOTEHU, I,
IT u III 3akonbl HBIOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON DHEPrUH, 3aKOH COXpPaHEHUsd
UMITyJIbCa, NPHHIMI CYNEPIO3UINA  CHII,
MPUHIMUIT PABHONPABHOCTH HMHEPLUHAIBHBIX
CUCTEM 0TCYETa, MOJIEKYJISIPHO-
KHMHETUYECKYI0 TCOPHIO CTPOEHUS BELIECTBA,

7



ra3oBble 3aKOHBI, HepBbII 3aKOH
TEPMOJUHAMUKU; 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsija, 3akoH KyioHa, 3aKoH
Oma nns ywactka nenu, 3akoH Owma ais
MOJIHOM 3JIEKTPUYECKON Lienu, 3aKoH JlKoyms
- Jlenua, 3aKOH 3JIEKTPOMarHUTHON UHIYKIIHH,
3aKOH COXpaHEHHUS SHEPrud, 3aKOH
MPSIMOJIMHEHHOTO  PaclpOCTpAaHEHUSI CBETa,
3aKOH OTPaKEHMsI CBETA, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAHEHMs] SHEPIUM, 3aKOH
COXpAaHEHUS HMIIYJbCa, 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHUS
MaccoBOI'0 4ucia, nocryiarsl bopa, 3akoH
paZMOaKTUBHOTO  paclaja); YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN
npu  aHaiusze  (U3MYECKUX  SABICHUH U
IIPOLIECCOB;

[IP6 6. BrnameHue OCHOBHBIMH METOJaMU
HAy4yHOrO TIO3HAHMs, MWCIOIb3yEMbBIMU B
¢u3nKe: MPOBOAUTH MpPSMbIE M KOCBEHHBIE
U3MepeHusl (U3NYECKUX BEIMYUH, BBIOMpas
ONTUMAIBHBIA ~ crmoco®  U3MEpeHus |
UCIONIb3Ysl  W3BECTHBIE  METOJABl  OLIEHKH
MOTPEIIHOCTEH  W3MEPEHMM,  IPOBOAUTH
UCCIIeIOBAaHUE  3aBHCUMOCTEH  (PU3NUECKUX
BEJIMYUH

C HCHOJb30BAaHUEM TMPSAMBIX HU3MEPEHHIH,
O0OBSACHATH MOJTy4YEHHbBIE pe3ynbTathl,
UCIONB3Ysl (PU3MUECKHEe TEOpPHH, 3aKOHBl U
MOHATHUS, W JeJaTb BBIBOABI; COOIIOAATH



OK 02. Mcnonws3oBaTh
COBpEMEHHBIC CPEJICTBA
MOWCKa, aHaJIH3a

Y MHTEPIPETAAN
uHpopMauu

1 nH()OpPMAITMOHHBIC
TEXHOJIOTUU

JInyHOCTHBIE PE3YJIBTATHI NOKHBI OTPAXKATh B YACTH LIEHHOCTH HAYyYHOTO
MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH,
OCHOBaHHOTO Ha JAMAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

npaBuia 6e30macHoro Tpyaa
IpU TMPOBEJECHUU UCCIICIOBAHUM B paMKax
y4e0HOr0  JKCIIEpUMEHTa U y4eOHO-
HCCIIEI0BATEIbCKOMN JEeSITEIbHOCTH c
HCIOJIb30BaHNEM IH(PPOBBIX U3MEPUTEITHHBIX
YCTPOMCTB U J1abOpaTOPHOro 0OOPYIOBAHMS;
c(hOpMUPOBAHHOCTh MIPEACTABICHUI
0 MeToaax MOJyYEHUs Hay4HbIX
ACTPOHOMUYECKUX 3HAHMIA;

ITP6 7. CchopMHpPOBAHHOCTH YMEHUS peIiaTh
pacueTHble 33Jauyd € SBHO  3a/JaHHON
¢duznueckoit MO/JIENIBIO, UCIOJIB3YS
buznueckue 3aKOHBI
Y TPUHLMIBL, HA OCHOBE aHalW3a YCJIOBUS
3aJaud  BBIOMPATh (PUIUYECKYIO MOJIEINb,
BBIICTIATH (PU3MUECKHe BEUYUHBI U (OPMYIIBI,
HEOOXOUMBIEC ISl €€ pEIIeHHUs, MPOBOAHTH
pacyeTsl " OIICHUBATH peaIbHOCTh
MIOJTy4E€HHOTO 3HAYCHUS (dbuszmueckoit
BEIIMYMHBI, pEIIaTh KauyeCTBEHHbIE 3a/auu,
BBICTpaWBasi JIOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyX IEHUW € Omopod Ha
M3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
buznueckue IBICHUS

I[IP6 5. VYmeHue yuuTHIBaTh TPaHUIIBI
MIPUMEHEHUS M3YYEHHBIX (bU3UIECKUX
MOJIEJIEN MarepuaibHas TOYKa,
WHEepIMaibHasl CUCTEMa OTCUeTa, WICATbHBIN
ra3; MOJEIH CTPOEHUS Ta30B, >KUJIKOCTEH H
TBEPABIX TE€J, TOYEUHBIA DJIEKTPUUYECKHUI



JUIS BBITIOJTHEHHUS 3214
npodeccnoHaTbEHOMI
JEATeIbHOCTH

OK 03. IlnanupoBatb

U peaJin30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE Pa3BUTHE,
PEANPUHIMATENbCKYIO
JeSITeTbHOCTD

B ipodeccuoHanbHOl chepe,
WCTIOJIb30BaTh 3HAHUS 110
[IpaBOBOM

1 (PMHAHCOBOM I'PAaMOTHOCTH
B PA3MUYHBIX KU3HEHHBIX
CUTYyalHUAX

- COBEPIICHCTBOBAHNUE A3bIKOBOM M YUTATEIBCKOU KYJIBTYpPbI KaK CpEACTBa
BSaHMOHCﬁCTBHH MCKAY JIOAbMU U ITO3HAHWA MHPA;

MeranpenMeTHbie  pe3yJbTaThl  JIOJDKHBI  OTpaxkaTh:  OBiajeHue
YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I I103HaBaTCJIbHBIMU HeﬁCTBHﬂMHZ

B) pabota ¢ napopmarmeii:

- BJIQJICTh HABBIKAMH MOJYyYCHUS MHPOPMALUH U3 MCTOYHHKOB Pa3HBIX
THIIOB, CAMOCTOSITEIEHO OCYIIECTBIISITh IMOUCK, AHAIN3, CHCTEMATHU3ALUIO
¥ MHTEpIpeTaluio WHpOpManuM pa3iuyHbIX BHIOB U (opm
IpECTABIICHUS,

- CO3JaBaTb TCKCTbI B PpPa3JIMYHbIX q)OpMaTaX C YUYCTOM HAa3HA4YCHUA
UHPOpPMALIMM W LEJICBOM ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (Gopmy
MNpEaACTaBJICHUA U BU3yaJIM3allhU,

- HCIIOJIB30BAaTh CpCACTBA HHq)OpMaHHOHHBIX U KOMMYHUKAIIMOHHBIX
KOMMYHHKaTHBHBIX  H

TEXHOJOT Ui B PCIICHUHA

OpTraHHU3allMOHHBIX 3aaa4 C CO6J'IIOI[6HI/ICM Tpe60BaHHI>i OpPTrOHOMMUKHU,

KOTHHUTHUBHBIX,

TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHHs, IMPaBOBbIX W
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

- BIQJE€Th HaBbIKAMHU pACHO3HaBaHUS W uHpopMaluuy,
UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH

JImuaOCTHBIC pE3ybTaTbl OOJDKHBI OTpaXaTb B YaCTU AYXOBHO-

3allUThI

HPAaBCTBCHHOI'O BOCIIMTAHUA:
- CIIOCOOHOCTh OLCHUBATH CUTYAllUIO U IPUHHUMATH OCO3HAHHBIC PCIICHUA,

OPUCHTHUPYACH Ha MOpPaJIbHO-HPAaBCTBCHHEBIC HOPMBI
N ICHHOCTH,

-OCO3HAHUC JIMYHOT'O BKJIaJ] B ITIOCTPOCHUC yCTOfI‘IPIBOFO 6y;[ymer0;
MeTanp CIMCETHBIC PE3YJIbTAThI JOJIKHBI OTpaXKaTh: OBJ'IaJICHI/IC

YHUBEPCATbHBIMU PETYISATUBHBIMU JIEHCTBUSMHU:
a) CaMOOpTaHMU3aIIUS:

3apsan, AdACpHas MOJCIb aTOMa, HYKIIOHHAasA

MO/IEITb aTOMHOTO aapa
IIpU peuIeHnr PU3NIECKUX 3a/1a4;

I[TP6 9. CdopMuUpOBaHHOCTH COOCTBEHHOM
NO3UIIMM TI0 OTHOUICHWIO K (U3NYECKOH
MnojJy4yaemMon  u3
YMEHHI

TCXHOJOI'nn

uHpopmanuu,
UCTOYHUKOB,

nudpoBbie
CTPYKTYPHPOBaHHUS,

Pa3HbIX

HCII0JIb30BAaTh
JJIA
HHTCPIIPCTAINH n

TIOMCKa,

NpeACTaBIeHUs  y4eOHOW W Hay4dHO-
MOIYJIIPHOM WH(OPMANNUY; pa3BUTHE YMEHUN
aHajimsa

KPUTHYECKOTO I10JIy4aeMOU

uH(popManuu

I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOM
MO3UIIMM TI0 OTHOIICHHIO K (PU3MUECKOU
uH(popMalMK, TOIy4aeMoOM M3  pa3HbIX
HCTOYHUKOB,
nu(ppoBble  TEXHOJIOTUU IS
CTPYKTYpUPOBAHHSI, UHTEPIIPETAUN u

yueOHOll

YMEHHI HCTIOJIB30BaTh

IIOHCKa,
IIPEJICTaBICHUS Hay4YHO-
NOMYJIIPHOI MH(pOPMalLIUU; pa3BUTHE YMEHUI
aHaIM3a

KPUTHYECKOTO MOJTy4aeMOM

uHpopmarun
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OK 04. O¢pdexTnuBHO
B3aUMOJICIICTBOBATh

u paboTathb

B KOJUICKTHBE U KOMaH/Ie

- CaMOCTOSATENBHO OCYIIECTBIATh IO3HABATEIBHYIO JIEATEIBHOCTD,
BBISIBIISITH MTPOOJIEMBI, CTaBUTh U (HOPMYyITHUPOBATH COOCTBEHHBIC 33/1a4H B
00pa30oBaTeNbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYaIHUAX;

- CaMOCTOSITETIbHO COCTaBJIATHh IUIAH PELICHHUS TMPOOJIIEMBI C YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOYTCHHIA,

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsM;

CHocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIUPOKOW SPyAULIUHN B
pas3HbIX 00JaCTAX 3HAHUM, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHbIN
U KYJIbTYPHBII ypOBEHb;

0) CaMOKOHTPOJIb!

UCTIOJIB30BaTh NpPUEMBI pe(IeKCHH s OLEHKH CHUTyallnH, BbIOOpa
BEPHOTO pEIICHHS;

- YMETh OLICHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS

10 UX CHM)KEHUIO

JIMYHOCTHBIE pe3ybTaThl JOKHBI OTPaXKaTh B YaCTH LIEHHOCTH HAyYHOTO

MMO3HAHMS:
-OBJIa/ICBAHME HAaBBIKAMU  Y4eOHO-HMCCIEIOBATENbCKONW,  MPOEKTHOM
W COIIMAJIbHOMN JIeATCILHOCTH;

MeranpeameTHeie  pe3ynbTaThl  JODKHBI  oTpaxkarh:  OBianeHue

YHUBCPCAIbHBIMU KOMMYHUKATHBHBIMU I[GﬁCTBHSIMPII

0) cOBMeCTHasl IeSITEIbHOCT:

- IOHUMATh U UCTIOJIF30BATh MPEUMYIIECTBA KOMaH/IHOM
Y MHIUBHUIYyaIbHON paOoTHI;

- BBIOUPATh TEMAaTUKY U METOJIbI COBMECTHBIX JCHCTBHI C yU4ETOM OOIINX
MHTEPECOB M BO3MOXKHOCTEH KaXKIO0TO YIeHA KOJIJICKTUBA;

eI COBMECTHON NIEATCIHLHOCTH,

H KOOPAWHUPOBATH }IeﬁCTBHﬂ o €€ JOCTHXKXCHHIO. COCTaBJIATH IIJIaH

- I[PpHUHUMATbH OpTraHHU30BLIBATH

NeNCTBUI, pacpeaensiTh poJId C Y4ETOM MHEHHMH yYaCTHUKOB, 00CYXK/1aTh
pe3yJIbTaThl COBMECTHON pabOThI;

ITP6 10. OBnaneHue ymeHusiMH paboTaTh B
rpyrmnme

C BBIIIOJHEHUEM DPA3JIUYHBIX COLUAIBHBIX
poen, paboty
paIMOHAIIFHO PACIIPENeNATh NeSTeIbHOCTh B

IIJIaHUPOBATH IPYIIIIBI,

HECTaHJApPTHBIX  CHUTyalusiX,  aJEeKBaTHO
OLICHMBATh BKJAJ KaXJIOT0 U3 YYAaCTHUKOB
rpynmsl B paccmMaTpuBaeMoit

poOIeMbI

pelieHue
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OK 05. OcyuecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢
y4eTOM 0cOOeHHOCTEN
COLIMAJIBHOTO

U KyJBTYPHOTO KOHTEKCTa

-OIICHMBATh KaYeCTBO CBOETO BKJIAZAa M KaXKJIOTO YYaCTHHUKA KOMAaH]bI B
o0ImIMi pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;
-TpejiaraTb HOBBIE TPOEKTHI, OLEHUBATh HJIEHM C MO3MIMU HOBHU3HHI,

OpPUTMHAJIBHOCTH,  INPAKTMYECKOM  3HAYMMOCTH;  KOOPAMHHUPOBATH
U BBIIONHATH paboOTy B  YCIOBUSAX pEAIbHOrO, BUPTYaJIbHOTO
Y KOMOMHMPOBAHHOI'O B3aUMOJCHCTBHUS;

-OCYLIECTBIIATH [IO3UTUBHOE CTpPaTETU4YeCcKoe [IOBEJCHUE

B Pa3IUYHBIX CUTYAIUsX, MIPOSBIATH TBOPUECTBO U BOOOpaKeHUE, OBITh
WHULIUATUBHBIM.

OBnajieHNe YHUBEPCATBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU:

I) IPUHATHE ce0s U IPYTUX JIOACH:

- TpPUHAMATh MOTHBBI M apPTYMEHTBI JPYTUX JIIOJCH MpU aHAIH3e
pe3yIbTaTOB ACATEIHLHOCTH

JIM4HOCTHBIE pe3yJbTaThl JOJKHBI OTpPaXaThb B YAaCTH 3CTETHYECKOIO
BOCITUTAHHUS:

- CTETHYECKOE OTHOIIEHUE K MUPY, BKJIFOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CroprTa, Tpyaa
1 OOIIECTBEHHBIX OTHOIIICHHI;

B 00J1aCTH MAaTPHOTUIECKOTO BOCTIUTAHUS MTPOSIBIISATH:
-IICHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, UCTOPHIECKOMY
U MPUPOJHOMY HACIICJUIO, MaMATHUKAM, TPAJHIHASIM HapoaoB Poccuw,

JocTiKeHusM Poccuu B HAayKC, UCKYCCTBC, CIIOPTEC, TCXHOJIOTUAX U TPYIAC,

MertanpeaMeTHble  pe3yJbTaThl  JOJDKHBI  OTpaxkarth:  OBiajcHHe
YHHBEPCATbHBIMU KOMMYHHKATUBHBIMHU JICHCTBUSIMH:

a) oO1eHue:

- OCYHICCTBIATE KOMMYHHKAIIUHA BO BCEX C(l)ean KHU3HU,

- pasBepHYTO W JIOTHYHO  H3jJaraTb CBOK  TOYKY  3PEHHUS

C UCITOJIb30BAHUCM S3BbIKOBBIX CPCACTB

ITP6 1. ChopmupoBaHHOCTH MPEACTABICHUN O
poin

U MecTe (U3MKM U  aCTPOHOMHHM B
COBPEMEHHON Hay4YHOM KapTUHE MHpa, O
CUCTEMOOOpa3yoLIei
pa3BUTUU

poiu  GU3MKH B

CCTCCTBCHHBIX HAYK, TCXHUKHU

U COBPEMCHHBIX TGXHOHOFHﬁ, O BKJAzac
POCCUICKHX

U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKW; TMOHUMaHHe (U3MUECKON CYIIHOCTH
HAOII0TaeMBIX SIBJIEHUI MHUKpPOMHUPA,
MaKpoMupa ¥ MeEramMHupa; NOHUMAHHUE POJIU

ACTPOHOMHUHU B npaKTqucxoﬁ JCATCIIbHOCTH

qeJIoBeKa " najLHenIeM HAy4YHO-
TEXHUYECKOM  Ppa3BUTHH, pOJIH  (UBHKHU
B hopmupoBaHUHT Kpyrosopa "
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OK 07. CopnelicTBOBaTh
COXPaHEHHIO OKPYIKAIOIICH
cpensl,
pecypcocOepexeHHUIo,
MPUMCHSITh 3HAHHUS

00 U3MECHEHUH KJIMMATa,
TIPUHITUITBI OEPEHKITNBOTO
MPOM3BOICTBA, I3 (HEKTUBHO
JENCTBOBATH

B UPE3BbIUAIHBIX CUTYAIHSIX

IIK 1.1. BeimosHATH
MIPUEMKY, MOHTaX, COOPKY U
00KaTKy HOBOM
CEJIbCKOXO35IICTBEHHOU
TEXHHUKH, 0OPMIISATh
COOTBETCTBYIOIIHE

HOKYMCHTEIL.

JluyHOCTHBIE pE3yJbTaThl JOJDKHBI OTPaXkaThb B YacCTH JKOJOTMYECKOTO
BOCITUTAHUS:

- ¢(hOopMHPOBAHHOCTh KOJIOTUYECKOW KYJIbTYPhl, TOHUMAHUE BIIHMSHUS
COLIMAIbHO-3KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHON U
COLIMATILHOM Cpeflbl, OCO3HAHHE TI00ATBHOIO XapaKTepa SKOJIOTHYECKHX
npo0Jem;

- IUIAHUPOBAHUE M OCYLIECTBIICHUE JICHCTBHI B OKPYKAIOLIEH Cpele Ha
OCHOBE 3HAHUS 11€JIeH YCTOMYUBOTO PA3BUTHS YE€JIOBEUECTBA;

AKTUBHOE HEMPUATUE IEUCTBUM, IPUHOCAILNX BPENl OKPYKAIOUIEH cpeae

(YHKIMOHATIBLHON TPAMOTHOCTH YEJIOBEKA IS
pelIeHUs] TPAKTUYECKUX 3a1a4

I[MP6 8.  CdopMuUpOBaHHOCTH  yMCHHS
OPUMEHSTh  TMOJyYEHHBIC  3HAHUSA  JIIS
00BSICHECHHUS YCIIOBHiA HPOTEKAHUS
bu3rUecKux SIBJICHUI B HPUPOJIC

U 0 TPUHATUS TPAKTHYECKUX PEIICHHN
B TIOBCEAHEBHOW JKM3HHM JUIS OOECHECUeHHUs
0e30macHOCTH TpU OOpaIIeHUH ¢ OBITOBBIMU
npuOopaMy U TEXHUYECKHUMH YCTpOICTBaMH,
COXpPaHEHHsSI 3JI0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTUYECKOTO TOBEICHHUS B OKPYKArOIIEH

cpene; HOHUMAaHUE HE00XOOIUMOCTHA
MIPUMEHEHUS IOCTHKECHUH bu3nKn u
TEXHOJIOTUN

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIb30BaAHUA

Haznauenue n OpAAOK UCIIOJIB30BaHUA PACXOJHBIX, TOPIHOYC-CMA30YHbIX MAaTECPHUATIOB U TCXHUYCCKHUX )KI/II[KOCTGI\/'I,

MHCTpYMEHTa, 000pyA0BaHNUs, CPEACTB UHANBUIyaJIbHOM 3aIllUThl, HEOOXOJUMBIX JIJIS1 BBIIOJIHEHUS padoT
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2. CTpykTypa u coaep:kaHue 0011e00pa30BaTeIbHON IUCHUIINHBI

2.1 O0beM JUCHUILIMHBI U BUIbI Y4eOHO padoThI

Bup yueoHoii padoTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 140

OcHoBHoOE conepxaHue 48

B T.Y.

TEOPETUYECKUE 3aHATUS 38

MPAKTUYECKUE 3aHATUS 10

IpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lEpPKaAHME (COdepKaHUe

32
NMPUKJIAJTHOT0 MOYJIA)

CamocrosTenpHas padbora 42

IIpomexyTouHas aTrecTanus (3K3aMeH) 18




2.2 TemaTuyeckuii IJIAH M COAEPKAHME JUCUUIINHBI «DU3HKA)

HaunmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOro Marepuaia (0CHOBHOE U POodecCHOHAILHO OPHEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOTYJIb (IPU HAJTHUYMH)

Oo0LeMm
4acoB

dopmHpyeMble
KOMIIeTCHIUH

1

2

4

Pasznen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1
BBenenue

Conep:kaHnue y4eOHOr0o MaTepuaJjia

®du3suka - Hayka o npupone. Hayunsle MeTObI IO3HAHUS OKPYIKaOIIEro Mupa. Poib skcnepumenTa u
TEOPUM B IpOLEcCEe MO3HAHUS HPUPOAbI. DKCHEpUMEHT B ¢u3uke. MoaenupoBaHue (U3NYECKUX
ABJICHUM U nipoueccoB. Hayunsie runore3sl. @u3nyeckue 3aKOHbI U TEOPHH. [ paHUIbl IPUMEHUMOCTH
¢u3nueckux 3akoHoB. [Tpuniun coorBercTBuUs. Ponb u MecTo husnku B GOpMUPOBAHUN COBPEMEHHON
Hay4HOW KapTHUHBI MUPA, B IPAKTUYECKON EATEIbHOCTH JIIOAEH

OK 03
OK 05

Pa3zgea 2. Mexanuka

12

Tema 2.1
Kunemartuka

Coaep:xxanue yueOHOro marepuaJjia

Mexanuueckoe aBMKeHHE. OTHOCHUTEIBHOCTh MEXaHMUYECKOTro JABMkeHMs. Cucrema oTcyera.
Tpaextopus. Ilepemenienue, cKopocTh (CpeiHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaibHOW TOYKM, MX MPOEKIMH Ha OCHU CHCTeMbl KoopauHaT. CloXeHHe MepeMelleHUul U
CJIO)KEHHE CKOpocTel. PaBHOMEpHOe M pPaBHOYCKOPEHHOE MpsSIMOJIMHEHHOoe nBukeHue. ['paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHMs, MyTH M IEpPEeMEIIeHUs MaTepUaIbHOW TOYKH OT
BpeMeHu. CBoOoaHOE majeHue. YCKOopeHHe CBOOOJHOro majaeHus. KpuBoimHeilHOe IBMXKEHHE.
JIBukeHre MaTepuaJbHOW TOUKM MO OKPYKHOCTH C MOCTOSIHHOW MO MOJYJIO CKOPOCThIO. YTIOBas
CKOpOCTh, JMHEWHas ckopocTb. Ileproa m yacrota oOpamienus. LleHTpocTpemMuTenbHOE yCKOpEHUE.
TexHuuyeckue ycTpoicTBa M MPaKTUUECKOE IPUMEHEHHUE: CIIUIOMETP, ABMKEHUE CHAPSIIOB, LIEHbIE U
peMEHHBIE TIEpeaun

IIpakTnyeckue 3aHATHS

[TpakTuyeckue pabOTHI:

N3mepeHrie MTHOBEHHOW CKOpPOCTH. lccrnenoBaHMe COOTHOWIEHHSI MEXAY IyTSAMH, HMPOUIECHHBIMU
TEJIOM 3a IIOCJIECIOBATEIbHBIE PAaBHBIC IPOMEXYTKA BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUXKCHUHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOW HYI0. M3ydeHue NBM>KEHMS IIapuKa B BA3KOM KMIKOCTH. M3yueHue
JIBIDKEHUS TeJla, OpOIIEHHOTO TOPU30HTAIBHO

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1

Tema 2.2
JmHamMuka

Conep:xaHue y4eGHOro MaTepuasa

[Tpunmun orHocutenbHOCTH ["anmies. Ilepseiit 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun cynepniozunuu cuil. Bropoii 3akoH HeroToHa A1 MaTepuanbHON TOYKU B
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uHeprmanbHOi cucteme otcuera (MCO). Tpernit 3akoH HeroTOHA 1711 MaTepuaibHBIX TOYEK. 3aKOH
BceMmupHOro Tsarorenus. Cuna tsoxectu. [lepBas kocmuueckasi ckopocts. Cuna ynpyroctu. 3akoH ['yka.
Bec Tema. Tpenue. Buasr Tpenus (mokosi, ckoabxeHus1, kaueHus ). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHsI CKOJBKECHHS W cuiia TpeHus mnokos. Koadpdunument tpenus. Cuiia CONPOTUBICHHUS TPU
JIBUKEHUM Tela B KUAKOCTH WM Tasze. [loctymarensHoe M BpamiateabHOE JABM)KEHHE aOCONIOTHO
TBEPAOrO Teiaa. MOMEHT CHJIbI OTHOCUTEIBHO OCU BpamieHus. [lmedo cuibl. YcinoBus paBHOBeCUS
tBepaoro tena B MCO. TexHudeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JIBU’KEHHME UCKYCCTBEHHBIX CITYTHUKOB

IIpakTnyeckue 3aHATHS

[IpakTuyeckue pabOTHI:

M3yueHne IBIKCHUs OpyCKa 0 HAKIIOHHOM IUIOCKOCTH MO/ ACHCTBHEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHUKAIOIIUX B Ie()OPMUPOBAHHOM MPYKUHE U
PE3UHOBOM 00pa3iie OT BEIUYUHBI UX JehopMaluu

Tema 2.3
3aKOHBI
COXpaHEHHUS B
MEXAHUKE

Coaep:xxanue yueOHOro marepuajia

Mexannueckass pabora u MomHocTh. Kunernmdeckas sHeprus. I[loreHumanbHas sHeprusi. 3akoH
COXpaHEHMs MeXaHU4ecKoi sHepruu. Paborta cuibl TSKECTH U CUIIbl yIpyrocTy. IlpuMeHeHne 3akoHoB
coxpaHeHus. Vcronb30BaHNe 3aKOHOB MEXAHUKH ISl OOBSICHEHMS IBUKEHUS HEOECHBIX Tell U AJs
pPa3BUTHA KOCMUYECKUX UCCIIEIOBAHNM, TPAHULIBI IPUMEHUMOCTH KIACCUYECKOW MexaHUuKH. Mmmyibe
MaTepuaIbHOW TOUKH (TeJa), CUCTEMbl MAaTEPHAIIbHBIX TOUEK. VIMITyIbC CUIIBI M U3MEHEHHE UMITYJIbCca
Tena. 3akoH coxpaHeHus umiyisca B MCO. PeaktuBHOe nBmkenue. Pabora cuibl. MOITHOCTD CHUJIBI.
Kunernueckass sHepruss marepuayibHOM Touku. Teopema 00 M3MEHEHUM KHUHETUYECKOM HSHEPrHH.
[TorennuanbHas »Heprus. [loTeHumanbHas SHeprus ynpyro AeGOpMUPOBAHHOM TPYXKHUHBI.
[TorenunanbHast 3Heprus Tenaa BOIW3M MoBepxHocTH 3emud. [loTeHUnanbHbIE U HEMOTEHIMAJIbHbIE
cuiibl. CBsA3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH SHepruu CHUCTEMbI Tell.
3aKoH COXpaHEeHMsI MEXaHUYECKON SHEPrHH. YTIPYyTrUe U HEYNIPYTHe CTOJIKHOBEHHUS

IIpakTHYeckHe 3aHATHA

[TpakTuyeckue paboOTHI:

W3ydyeHue cBsi3M CKOpOCTEel Ten MpH Heynpyrom yaape. McciemoBaHue cBsizu pabOThI CHIIBI C
W3MEHEHHNEM MEXaHNYECKOW dHEPIuu Tena.

TexHuyeckue ycTpoicTBa M MpakTHUYECKOE MPUMEHEHHE: BOJOMET, KOmep, MPY>KUHHBIA MHCTOJIET,
JIBUKEHHE UCKYCCTBEHHBIX CIIyTHUKOB U PaKeT.

Hcnonb30BaHrEe 3aKOHOB MEXAHUKU JUIsi OOBSICHEHHWS ABM)KEHMsSI HEOECHBIX Tel WM JJs pa3BUTHUS
KOCMUYECKMX HCCIEJOBAaHUM, TIpaHUIbl NPUMEHMMOCTH KJIAaCCHUYECKOM MeXaHuku. Mmuranus
HEBECOMOCTH

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJeP:KaHUE (CoepKAHHE MPUKJIATHOT0 MOYJIs1)
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IIpakTnyeckue 3aHATHS

[Ipaktuyeckas pabora: TexHHuUecKHMe YCTPOWCTBA M NPAKTUYECKOE TPUMEHEHHUE: CIUAOMETD,
JBUKCHHE CHApsIOB, LICIIHBIE U PEMEHHBIEC IIEpeJaul, MOJIIMITHUKY, BOJAOMET, KONEP, NPY>KUHHBIN
MUCTOJICT, ABUKCHUEC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

[Tpaktuyeckas pabora: Mcnonb30BaHue 3aKOHOB MEXAHUKHU 11 OOBSICHEHUS! IBUKEHUSI HEOECHBIX Tell
U 1 pa3BUTHA KOCMHUYCCKUX HCCHeﬂOBaHHﬁ, rpanvibl MPUMCHUMOCTHU KJIACCUYECKOM MEXaHUKH.
HmMuTanus HEBECOMOCTH

N3mepeHrie MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKIY IMyTSIMH, IPONICHHBIMU TEJIOM 3a IIOCIEN0BATENIbHBIC PABHBIC
IIPOMEKYTKHM BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOU HYIJIIO.
N3y4eHne NBUKEHUS IIAPUKA B BI3KOM JKUJKOCTH.

N3ydenue nBuxeHMs Teaa, OpPOIIEHHOIO TOPU30HTAIbHO

N3yuenue nBmxeHus OpycKa 1o HaKJIOHHOM IJIOCKOCTH MO JeMCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCHUMOCTH CHJI YNPYTrOCTH, BO3HUKAKOLIMX B J1e()OpPMHUPOBAHHOW MpYyXKHUHE HU
PE3MHOBOM 00paslie OT BEIMYMHBI UX J1e(hOopMalHu.

HccenenoBanue ycaoBUM paBHOBECUS TBEPAOTO TEJIa, UMEIOIIEr0 OCh BpalleHUs

N3ydeHue cBA3M CKOPOCTEN TEJI IIPU HEYTIIPYTOM YIape.

HccnenoBanue cBsi3u pabOThI CUJIBI C U3MEHEHHEM MEXaHUUECKOW PHEPrUM Teja

CamocrositenbHas padora 10
[ToaroroBka HHAMBUAYAIBHOIO MTPOEKTA MO Y4eOHOMY IpeaMeTy «Du3ukay

Pasnea 3. MouiekyasipHas GU3HKa H TEPMOJAMHAMMKA 12
Conep:xxanue yueOHOTo MaTepuajia 4

OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOH TEOPUM U UX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe nBumxenue. uddysusa. Xapakrep ABHKEHUS U B3aWMOJAEWCTBUS YacTHIl BEILIECTBA.
Mozenu cTpoeHust ra3oB, JKUAKOCTEH U TBEPABIX TeT U 00bSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX
Mozeneld. Macca n pasmepsl Moisiekyis. KommuectBo BemectBa. [loctossHHas ABoranpo. Termosoe
paBHOBecue. Temneparypa u ee nusmepenue. lllkana remneparyp Llenscusa. Mozaens uaeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KMHETUUECKOW TEOpHM HAeadbHOro rasza. AOcCoIoTHas
TEMIEpaTypa Kak Mepa CpeAHEW KMHETHMYECKON HHEPruM TEIUIOBOrO JBMKEHHUs yacTul rasa. Illkama
temriepatyp KensBuHa. ['a3oBble 3akoHBI. YpaBHeHue MeHnneneeBa-Knamnelipona. 3akoH JlampToHa.
W3omnporieccsl B MieaIbHOM ra3e ¢ OCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npencraBieHne
U30IPOLIECCOB: U30TEPMa, N30X0pa, n300apa. TexHnueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHE:
TEPMOMETP, bapoMeTp

IIpakTnyeckue 3aHATHS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
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HpaKTI/I‘IGCKI/Ie pa6OTI)IZ I/ISMCpCHI/Ie MacCChl BO3ayXxa KJIaCCHOM KOMHAaTe. I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH
MCKAY napaMeTpaMu COCTOSAHUA pa3pPCKCHHOI'O Ia3a

Tema 3.2
OCHOBBI
TEPMOIUHAMHUKHU

Conep:kanue y4eOHOTr0 MaTepuaJjia

Buytpennsist sueprus. Pabora um Tteruonepenauya. KomudecTBO TEMIOTHL. YpaBHEHHE TEIIOBOTO
Oananca. [lepBoenavano trepmoauHamMuKu. AnuabatHelil mpouecc. Bropoe Hauano TepMOIUHAMHKH.
Tennossie npurarenu. KI1/{ temnoBoro asurarens. Oxpana npupo/sl. TepMoauHaMuyeckasi CUCTEMA.
BHyTpeHHss sHeprusi TEpMOAMHAMUYECKOI CUCTEMBI U CIIOCOOBI ee n3MeHeHUs. KonnuecTBO TerioThl
u pabora. BHyTpeHHss 5SHeprust OJHOAaTOMHOIO HJCAJIBbHOTO ra3a. Buupl Temnonepenauu:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3JIy4eHHE. Y IeJIbHAs TEIIOEMKOCTh BenlecTBa. KoauuecTBo TemnoThl
npu Ttertonepenadye. Ilonstue o0 anmabatHOM mpouecce. [lepBblii 3aKOH TEPMOAWHAMHKH.
[TpumeHeHue nepBoro 3akoHa TEPMOAMHAMUKY K H3ompoiieccaM. I padudeckast uHTEprpeTarus padboThl
raza. Bropoii 3akoH tepmoauHamuku. HeobpaTtumocTs mpoiieccoB B mpupojie. TerioBble MalluHbI.
[Tpunuunel AeicTBUs TerIOBBIX MaiinH. [IpeoOpazoBaHusi SHEpPruu B TEIJIOBBIX MAIIMHAX.
KoaddurmenT mone3noro neicTBus TeruioBoi MamuHel. [{ukin KapHo 1 ero ko3gGuimeHT mojae3Horo
JIeHCTBUS. DKOJIOrHYecKue MpoOIeMbl TEIUIOPHEPTeTUKU. TeXHUUECKUEe YCTPONUCTBA U MPAKTUYECKOe
IPUMEHEHHUE: JBUTaTeIb BHYTPEHHETO CrOpaHusi, ObITOBOM X0JI0IUIbHUK, KOHJIUIIUOHED

IIpakTnyeckue 3aHATHSA

[TpakTrueckast pabota. M3mepeHue y1enbHON TEMII0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS
BEIIECTBA U
(azoBble
TIepEXO/IbI

Conep:xanue yueOHOro marepuajia

[TapooOpa3oBanue u kKoHAeHcalus. Micniapenue u kurnenrne. AGCOMIOTHAS M OTHOCUTENIbHAS BIAKHOCTh
BO3ayxa. HachbllmeHHbI map. YaenpHas TEIIoTa MapooOpa3oBaHUsA. 3aBHUCHMOCTh TEMIIEPaTyphI
KUIEHUsT OT AaBieHus. TBepaoe teno. Kpucrammmueckue n amopdHbie Teaa. AHU30TPOMHS CBOWCTB
kpuctamioB. JXuakue kpucramibl. CoBpeMeHHble MaTepuaibl. [lnaBneHne M KpUCTAIM3aLUsL.
VnenpHas Terora maasieHus. Cyonmumanus. YpaBHEHHE TEIIOBOTO OaaHca

HpaKTuqecm[e 3aHATHSA

[TpaxTrueckas pabota: TexHuuecke ycTpoiicTBa U MPaKTHYECKOe IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIIOTUU IIOJIy4EHHs] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUHU

IIpodeccnonaibHO OPHMEHTUPOBAHHOE COJEPKaAHUE (COAePKAHME TPUKIIATHOTO MOYJIs1)

I[IpakTunyeckue 3aHATHS

[IpakTuueckass pabora: TexHHYECKHME YCTPOWCTBA W TMPAKTUYECKOE MPHUMEHEHHE: TEPMOMETD,
6apometp. OnpeieneHre Macchl BO3yXa B KOMHATe Ha OCHOBE U3MEpEeHU 00beMa KOMHATBI, 1aBJICHUS
U TeMIIepaTyphl BO3yXa B HEH.

[Ipaktnueckas pabGota: TexHMUeCKHEe YCTPOWCTBA W TPAKTUUYECKOE IPUMEHEHHUE: JIBUTATElh
BHYTPEHHETO CropaHusi, OBITOBOWM XOJIOAMJIBHUK, KOHIUIIMOHEP, TUTPOMETP H TICHXPOMETD,

19



KaJIOpUMETp, TEXHOJIOTUU TOJYYEHHUSI COBPEMEHHBIX MaTepUasoB, B TOM YHCJIE€ HAaHOMAaTepHaloB, U
HAaHOTEXHOJIOTUH

N3mepenue macchl Bo3ayxa KiaccHOW koMHate. MccienoBaHue 3aBUCMMOCTU MEXKY MapaMeTpaMu
COCTOSIHMS pa3peKEHHOI0 Ta3a

[TpakTnueckas pabota: M3amepenue yneabHON TEMIOEMKOCTH

CamocrosiTeibHast padoTa
[ToaroroBka MHAMBUAYATHHOIO MIPOEKTA MO yueOHOMY IpeameTy «Dusuka

10

Pa3znen 4. diekTpoauHaMuka

10

Tema 4.1
DJIEKTPOCTaTHUKA

Coaep:xanue yueOHOT0 MaTepuajia

OnexTpuzauus Tell. OJEKTpUYeCKUi 3apsan. JlBa Buaa >3IeKTpUYecKHX 3apsanos. [IpoBoaHukwy,
JURJIEKTPUKA U TIOJYNPOBOJHUKU. 3aKOH COXPAHEHHUs D3JIEKTPUYECKOro 3apsana. BsaumoneiictBue
3apsanoB. 3akoH Kysona. TodeuHblld aeKTpuyecKui 3apsia. DiaeKTpuueckoe nose. HanpsskeHHOCTb
ANEKTPUYECKOTro Mojs. [IpuHIMO Cynepno3uuuy 3JEKTPUUYECKUX Mojed. JIMHMKM HanpsKeHHOCTH
anekTpuueckoro nois. Pabora cuin anexrpocratuueckoro nois. Ilorennuan. Pa3HocTs noTeHunanos.
[IpoBOAHMKM W JAMPNEKTPUKH B D3JIEKTPOCTATHUYECKOM Mose. JuanekTpuyeckas MNPOHUIIAEMOCTb.
OnexrpoeMKocTb. KoHnzeHcaTop. DIeKTpOEMKOCTh IJIOCKOIO KOHAEHCATOpa. DHEPIrUsl 3apsKEHHOTO
KOHJIeHCcaTopa

IIpakTHYeckHe 3aHATHA

[TpakTueckue padoThl: M3MepeHne aIeKTpPOEeMKOCTH KOHJeHcaTopa. TeXHUYecKHe YCTpOHCTBa U
[IPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP, DIEKTPOCTATUYECKas 3allUTa, 3a3€MIICHUE
JIEKTPONPUOOPOB, KOHJAEHCATOP, KONUPOBAIbHBIN anmnapaT, CTPYWHBIN NPUHTEP

0,5

Tema 4.2
TTocToSTHHBIN
PIIEKTPUYECKUI
Tok. Toku B
[Pa3JIMYHBIX
cpenax

Coaep:xanue yueOHOro MmaTepuajia

DNIEKTPUUYECKHUI TOK. YCIIOBUSI CYILIECTBOBAHUS JIEKTpHUECKOro Toka. Mcrtounuku Toka. Cuiia Toka.
[TocTostHubiil TOK. Hampspkenwe. 3akoH Oma st yyacTKa IeNd. DJIEKTPUYECKOE COMPOTUBIICHHE.
VnenpHoe compoTuBieHue BemiecTBa. [locienoBarensHoe, napajielbHOE, CMEIIAHHOE COEMHEHUE
pOBOAHMKOB. PaboTa anekTpudeckoro Toka. 3akoH Jlxoyns-JIenia. MoImHOCTb 371IeKTPUYECKOr0 TOKA.
DNEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHMKA TOKa. 3akoH Oma I MOJIHOM
(3aMKHYTOM) ayekTpuueckoi menu. KopoTkoe 3ambikaHue. DIEKTPOHHAs MPOBOJIUMOCTH TBEPIBIX
METaJUIOB. 3aBHUCHUMOCTb COIPOTHBIICHHS METAUIOB OT Temmeparypsl. CBepXmpOBOANMOCTD.
DneKTpuueckuil Tok B Bakyyme. CBONCTBA 3JeKTPOHHBIX my4koB. [TomynpoBonuuku. CoOcTBeHHAs U
MpUMeECHass MPOBOJUMOCTh TOJNYIPOBOAHUKOB. CBoWcTBa p-n-mepexoaa. IlomynpoBOTHUKOBBIE
npuOOpbl. DIEKTPUYECKH TOK B pacTBOpaX M pacijiaBaX »dJICKTPOIUTOB. DJEKTPOIUTHUECKAS
JUCCOLManus. DIEKTPOIU3. DIEKTPUUECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSITEIbHBIN
paspsia. Mosaus. [1nazma

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
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IIpakTnyeckue 3aHsATHS

[TpakTrueckas pabota: TexHuueckure yCTpoiicTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIepMeTp,
BOJIbTMETP, PEOCTAT, UICTOYHUKHU TOKA, JJIEKTPOHArPEBATEIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIIbHBIC
puOOpPbI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN U0, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN JTMOJI, TAJIbBAHUKA

0,5

Tema 4.3
MarauTHoe
MoJie.
DJIEKTPOMArHUT
Hasi MHIYKLHUS.

Conep:kanue y4eOHOTr0 MaTepuaJjia

ITocrossHHBIE MarHuThl. B3anMoOnENCTBHE IOCTOSHHBIX MAarHuToB. MarHutHoe 1moje. Bekrtop
MarHuTHOM MHAyKUWHU. [IpyuHIMIO Cynepno3uuuu MAarHUTHBIX Mosield. JIMNHMM MarHUTHOW WMHIYKUWH.
KapTtuna JMHUI MarHUTHOM MHAYKUMHU MOJISI TOCTOSIHHBIX MArHUTOB. MAarHUTHOE 1OJIE MTPOBOJHUKA C
TokoM. KapTuHa JIMHUI MHIYKUUA MAarHUTHOTO MOJISl JJIMHHOIO IPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzaumoaelicTBre NpoBOHUKOB C TOKOM.
Cwia Amnepa, ee Moaysib u Hanpasinenue. Cuia JlopeHua, ee MOAyJib U HamnpasieHue. J[BuxeHue
3apsOKEHHONW YacTHIBI B OJHOPOAHOM MarHUTHOM moje. PaGora cunel Jlopenma. SBnenue
3JIEKTPOMAarHUTHOW MHAYKUMU. [IOTOK BEKTOpa MarHUTHOM HMHAYKLMH. OJNEKTPOJABIKYLIAas CHIa
WHIYKIUUA. 3aKkoH JJieKTpoMarHuTHoW wuHaykuuu Oapanes. BuxpeBoe sieKkTpuyeckoe ToJIe.
DNEKTPOABMKYILAs CHJIA MHAYKUUU B IMPOBOJHUKE, JBMXKYILIEMCS IMOCTYNAaTEeIbHO B OJHOPOJHOM
MarHuTHOM Tioiie. [IpaBuno Jlenna. MHIyKkTUBHOCTE. SIBIEHUE CaMOMHAYKIUHU. DIEKTPOABUKYIIAS
CUJIa CAMOMHIYKIIMHU. DHEPrysi MArHUTHOTO MOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJIe

HpaKTuqecm[e 3aHATHSA

[TpakTueckue padboThl: M3ydeHre MarHUTHOTO TOJISl KATYIIKU C TOKOM.
TexHndeckue yCTpONCTBA M IMPAKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTHI, JJIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS II€Yb

0,5

IlpodeccuoHaIbHO OPHEHTHPOBAHHOE co/iepKaHue (coep:KaHue MPUKJIATHOTO MOTYJIs1)

IIpakTH4eckne 3aHATHA

[IpakTnueckass pabora: TexHuyeckue YCTpONCTBA M MPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI,
JJIEKTPOMETP, KOHJIEHCATOP, KONUPOBAIBHBIN alllapaTr, CTPYUHBIA IPUHTEP, aMIIEPMETP, BOJIBTMETP,
peocTaT, MCTOUYHUKH TOKA, 3JEKTPOHArpeBaTeNIbHbIE NMPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MPHOOPHI,
TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN IO, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN
JVOJl, TaJIbBaHWUKA, IIOCTOSIHHBIE MArHUTBI, 3JEKTPOMArHUThI, AJIEKTPOJABHUraTelb, YCKOPUTEIU
JJIEMEHTAPHBIX YaCTHULl, UHYKIIMOHHAs [1€Yb.

IIpakTnyeckass pabora: Mepbl 371€KTpOOE30MACHOCTH, NIEKTPOCTATUYECKas 3allWTa, 3a3eMIICHHE
3JIEKTPONIPUOOPOB, KOPOTKOE 3aMbIKAaHHE

H3mepenune 31eKTpOEMKOCTH KOHIEHCATOpa

M3ydeHne MarHMTHOrO IOJIA KaTyIIKU ¢ TOKOM. MccrnenoBanue necTBUS IMOCTOSSHHOTO MAarHUTa Ha
paMKy C TOKOM
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CamocrosiTesibHasi padoTa
[ToaroroBKa MHAMBUAYAIBHOIO IPOEKTA N0 yueOHOMY npeameTy «Dusukay

10

Pazgen 5. Koje0anus 1 BOJIHBI

Tema 5.1
MexaHndecKkue
151
PIICKTPOMArHUTH
bIC KOJCOaHUs

Conep:xanue yueOHOro MmaTepuajia

KonebarenbHas cucrema. CBoOOIHBIE MexaHHYeckue KoyebaHus. [‘apmonudeckue KosaeOaHMs.
[Tepuon, yacrora, ammutyaa u $asza xonebanuii. [IpyxuHHBIN MasTHUK. MaTeMaTHYeCKU MAasTHHK.
VYpaBHeHHe rapMOHUYeCKHUX KojeOanuil. IIpeBpaienre sHeprun npu rapMOHMYECKUX KOJIEOAHUSX.
Konebarenbublii kKoHTYp. CBOOOJHBIE JIEKTPOMArHUTHBIE KOJeOaHHs B MICATbHOM KOJeOaTelTbHOM
KOHType. AHAJIOTUsl MEXIy MEXaHHYEeCKHUMH U HIIEKTPOMAarHUTHBIMM KojeOaHusmu. Popmyna
TomMcoHna. 3aKkoH COXpaHEHHs] SHEPrUu B HA€aIbHOM KosieOaTesbHOM KoHType. IlpencraBienue o
3aTyxarollux KosieOaHusx. BblHyX/JeHHble MexaHuueckue koseOaHus. Pe3oHaHc. BwiHyXaeHHBIE
AJIEKTpOMarHuTHele kosiebanus. Ilepemennblii Tok. CUHYCOMAAIBHBIA NEPEMEHHBIH TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYHOE WU JEHUCTBYIOLICE 3HAYEHUE CUJIBI TOKA W HaNpsKEHUS.
Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPeOICHNE AIEKTPHUECKON SHEPTHH. DKOJIOTHYECKHE
PUCKU TIpU IIPOM3BOJCTBE 3JIEKTPUUECKOM 3Hepruu. KynbTypa HCHOIB30BaHMS 3JIEKTPOIHEPTUHU B
IIOBCEJHEBHOM KU3HH

IIpakTnyeckue 3aHATHSA

[TpakTuyeckue pabotel: MccienoBanne 3aBUCUMOCTH MEpHOa MajibIX KojeOaHWH rpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl rpy3a. TeXHUYecKre yCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKHUN
3BOHOK, T€HEpaTOp NMEPEMEHHOT0 TOKA, JIMHUM JIEKTponepe1ay

0,5

Tema 5.2
MexaHu4ecKue
151
PIIEKTPOMAarHUTH
bIE BOJTHEI

Conep:xxanue yueOHOro MaTepuajia

MexaHuueckre BOJIHBI, yciioBusi pacnpoctpaHeHus. [lepuon. CkopocTs pacnpOoCTpaHEHUs W AJIMHA
BOJIHBL. [lonepeunsie u npoi0abHbIE BOJTHBL. IHTepdepeHIus 1 Audpakius MeXxaHMuYeCKUX BOJIH. 3BYK.
CxopocTtb 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3Byka. DIeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI
W3JTy4eHUs DJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHranus BekTopoB E, B, v B anekTpomMarHuTHOM
BosiHEe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTpa)keHUE, MpeJoMIIeHUe, Mojspuzanus, Iudpakius,
unTepdepeHiys. CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJH. [1Ikana snekTpoMarHuTHBIX BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIBI pagnocssa3u u TeneBuaeHus. Pannonokanus.
DNEKTPOMAarHuTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CpeJIbl

IIpakTnyeckue 3aHATHS

[TpakTiueckass pabora: TexHUYecKHe YCTPOWCTBA M MPAKTHYECKOE IMPUMEHEHHE: MY3bIKAlbHbIC
WHCTPYMEHTHBI, YJIbTPAa3BYKOBasg JAUArHOCTUKA B TEXHUKE M MEIMIIMHE, pajap, paadoNpUEMHUK,
TENEeBU30p, aHTeHHa, Tenedon, CBY-neyp

0,5

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
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Tema 5.3
OnTuka

I'eomerpuyeckas ontuka. IIpsmonanHeliHoe pacnpocTpaHEHHE CBETa B ONHOPOAHOMU cpene. JIyu cera.
Toveunslit HICTOUHUK cBeTa. OTpakeHHE CBETa. 3aKOHBI OTpakeHus cera. IlocTpoeHne n3o0pakeHui
B IUIOCKOM 3epkane. IIpenomiienue cBera. 3akoHbl IpenomiieHUs] cBeTa. AOCOJIOTHBIN MOKa3aTesb
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi nojJHOoro BHyTPEHHETO0 OTPAKEHHUS.
Hucnepcust cBera. CiioxHbIi coctaB Oemoro cBera. L[per. CoOuparomue u paccenBarolue JIMH3HI.
Tonkas nuH3a. @OKyCHOE pacCTOSIHUE U ONTHYECKAs CHJIa TOHKOM JinH3bl. [locTpoenne nzo0paxxeHuit
B COOMpAOIIUX M paccerBaroIuX JnH3ax. DopMysia TOHKOH JIMH3bI. YBEJIMYEHHUE, AaBAEMOE JIMH3OM.
[Ipenensl MPUMEHHMOCTH T'€OMETPHUYECKOW onThKU. BomHoBas ontuka. MHTepdepeHuus caeta.
KorepeHTHbIE UCTOUHUKU. Y CTIOBUS HAOIIOACHUS MAaKCUMyMOB 1 MUHUMYMOB B HHTEP(EPEHIINOHHOM
KapTHUHE OT IBYX CHH(]A3HBIX KOTE€PEHTHBIX UCTOYHUKOB. Jndpakuus ceera. Judpakunonnas pemerka.
VYcioBue HaOMIOACHUS TIJaBHBIX MAaKCUMyMOB IpU TaJ€HMM MOHOXPOMAaTHYECKOI'O CBEeTa Ha
JdpakunoHHY0 pemeTky. Ilomsipusamus cBera

IIpakTHyeckue 3aHATHS

[Tpaktuyeckue padotsl: Habmronenue nucnepcuu cBeta. TexHUUecKue yCTpoicTBa U IPAKTUYECKOE
IPUMEHEHHUE: OUKH, JIyIa, poToanmnapar, IPOSKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAs ONTHKA, AU(PpaKIIMOHHAs peleTKa, MOISPOuI, TEIECKOI

0,5

IIpodeccuonabHO OPHEHTHPOBAHHOE co/iepKaHue (cofep:KaHue MPUKJIATHOT0 MOTYJIs)

IIpakTHYeckne 3aHATHA

IIpakTuyeckass paborta: TexHudeckue yCTpOWCTBA M MpPaKTHUECKOE NpUMEHEeHue: ceicmorpad
JJIEKTPUYECKUN 3BOHOK, TI'€HEPATOpP NEPEMEHHOrO0 TOKA, JUHUU JJIEKTPOIepenad, My3bIKaJbHbIE
MHCTPYMEHTBI, YJIbTPA3BYKOBas IUArHOCTHKAa B TEXHUKE M MEIULUHE, pajap, paguoONpHUEMHHUK,
TeneBu30p, aHTeHHa, TenedoH, CBYU-meub, ouku, nyma, ¢oToammapar, MPOEKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI ONTHKA, IU(paKIIMOHHAs! peleTKa, NOISPOH I, TEJIECKOI.
[IpakTnueckast pabGota: Bunpl wusnydenuil. Bunbl cnexktpoB. Cnexktpel ucnyckanus. CHeKTpsl
nornomeHus. CriekTpanbHbIi aHanu3. CrnekTpaiabHbIe KJIACChl 3B€3]l. YIbTPapHOIETOBOE U3ITyUeHHE.
HNudpaxpacHoe nznyuenue. Pearrenosckue myun. MIx mpupoaa u cBorictsa. [llkana smekTpoMarHuTHRIX
U3JIy4eHUN

HccnenoBanue 3aBUCHMOCTH NIEPHO/1a MaJIbIX KoJieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a.
HccenenoBanue nepeMeHHOI0 TOKA B LIETIH U3 ITOCJIEI0BATEIbHO COEAUHEHHBIX KOHAEHCATOPA, KaTyIIKU
U pe3nucropa

HabmiofeHue nucnepcuu cBeta

CamocrosiTeibHast padoTa
[ToaroToBKa MHAMBUIYAIBHOTO MPOEKTA M0 Y4eOHOMY Ipeamery « Pu3uKa»

10

Paznen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHTEJILHOCTH

Tema 6.1

\ Conep:xxanue yueOHOro MmaTepuaja

OK 01
OK 02
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(OCHOBBI TEOPUH
OTHOCHUTEJIBHOCT
17

['paHunbl  NPUMEHUMOCTH  KJIACCHMUECKOW  MeXaHMKW. IlocTynmaTel  cnenuajibHOM — TEopuu
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIIMI OTHOCUTEIIBHOCTH
OitHmTeliHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM U COKpaIICHUE JIUHBI.
OHeprusi M HUMIYJIbC PEISTUBUCTCKON wyacTuibl. CBSI3b MacChl C DJHEPrUEM W  HUMIYJIBCOM
PESITABUCTCKOM YaCTHUIIbI. DHEPTHUS MMOKOSI CBOOOHON YaCTHIIBI

OK 04
OK 05
OK 07
IK 1.1

Paszpnen 7. KBanToBas pusuka

Tema 7.1
D71EeMEHTEI
KBAaHTOBOMU
OIITUKH

Conep:kanue y4eOHOTr0 MaTepuaJjia

®otonbl. ®opmyna [Inanka cBs3u 3HEPruu (POTOHA C €ro 4acTOTOW. DHEPrus U UMIYIbC (HOTOHA.
OtkpsiTue u uccienoBanue pororddexra. Onbitel A.I'. Cronerosa. 3akonsl potorddekra. YpaBHeHHE
Onnmreitna s poroaddexra. "Kpacnas rpanuma” ¢orosddekra. [lasnenune cera. Onbiter [1.H.
JlebeneBa. Xumuueckoe AEHCTBUE CBeTa. TE€XHUYECKHE YCTPONCTBA M MPAKTHYECKOE MPUMEHEHUE:
dboTorIeMeHT, POTONATUHK, COTHEUHAsI OaTapesi, CBETOINO

0,5

Tema 7.2
CtpoeHue aToMa

Coaep:xxanue yueOHOro marepuaJjia

Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccessnuto -yactuul. [Inanerapuas monens atoma.
[Toctynatsl bopa. M3nyuenue u noriouieHne GOTOHOB MPH MEPEXOE aTOMa C OJJHOT'O YPOBHS 3HEPTUH
Ha apyroil. Bunasl cnektpoB. CriekTp ypoBHEH 3HEpruu aToMa Bojopoja. BonHoBbIe CBOMCTBA YacTHULI.
Bonusl ne bpoinsa. KopnyckynspHo-BoaHOBOH nyanu3M. CIIOHTAaHHOE W BBIHYXKJIEHHOE H3JIyYEHUE.
Judpaxkus >7€KTPOHOB B KpUCTalaX. YCTPONCTBO M NpPUHUUI paboThl ja3epa. TexHuuyeckue
YCTPONCTBA U MPAKTUUYECKOE NMPUMEHEHHE: CHEKTPalIbHbIM aHau3 (CIIEKTPOCKOI), Jla3ep, KBAaHTOBBIN
KOMIIBIOTED

0,5

IIpakTHyeckne 3aHATHA

[TpakTnueckas pabora: HaOmtoneHue nuHeiiuaToro crekrpa

0,5

Tema 7.3
ATOMHOE SIAPO

Coaep:xxanue yueOHOIro MaTepuaJa

OKCHEpUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHUs siapa. OTKpbITHE paJluoaKTUBHOCTU. OTBITHI
Pesepdopna mo onpeneneHuio coctaBa paaluoakTUBHOrO n3nydyeHus. CBoicTBa anbda-, 6eTa-, raMmma-
U3JIy4eHusl. BiusHue pagnoakTHBHOCTH HA XUBbIE OpraHu3Mbl. OTKpBITHE NMPOTOHA W HEUTPOHA.
Hyxnonnas moxens siapa [eiizenOepra-lBanenko. 3apsa sinpa. MaccoBoe uucno siapa. M3oromsl.
Anbda-pacnian. OJEKTPOHHBIH W  TO3UTPOHHBIM  Oera-pacman. ['amma-uznmyuenue.  3akoH
pPaTMOaKTUBHOTO pacmasa. JHEprus CBsI3W HYKJIOHOB B sijpe. SlnepHble cuiibl. JledexT macchl sapa.
SAnepusie peakuuu. Jlenenue u cuntes anaep. Anepusiit peaktop. TepmosaepHsiii cuntes. [Ipodaemsl u
NEPCIIEKTUBBI SIEPHON SHEPreTUKU. DKOJOTUYECKUE ACTIEKTHI SIIEPHON DHEPreTUKU. DJIEMEHTapHbIE
yacTulbl. OTKpBITHE MO3UTPOHA. MeToabl HAOMIOAEHHS U PETUCTPAllUU AJIEMEHTApHBIX YaCTHII.
@yHaaMeHTaIbHbIE B3auMoencTBus. EquHcTBO hr3nyeckoi KapTHHBI MUpa

IIpakTnyeckue 3aHATHS

[TpakTaeckue paboTsl: MccnemoBanue TPEKOB YacTHIL (10 TOTOBBIM (GoTorpadusim).

0,5

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
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TexHuvyecknue yCcTpoiCcTBa M TPAKTHYECKOS MPUMEHEHHE; JI03UMETp, Kamepa BuiibcoHa, sSAepHBIi
peakTop, aToMHasi 6omba

CamocrosiTesibHasi padoTa
[ToaroroBKa HHAMBUAYAIBHOIO IPOEKTA 0 yueOHOMY npeameTy «Dusukay

Pa3zneun 8. DiieMeHTBI ACTPOHOMUHU U ACTPOPU3UKH

Tema 8.1
DJIICMEHTBI
ACTPOHOMUU

U acTpOoPU3UKU

Conep:kanue y4eOHOro MaTepuaJja:

Otanbl pa3BuTUs acTpoHoMuUH. IIpHkinagHOe M MHPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMMH. Bun
3Be3iHoro Heba. Co3Be3nus, spKHUe 3BE3/Ibl, IUIAHETHl, X BUAUMOE JBHxKeHHe. CojlHeuHas cucrema.
[Tnanetst 3emHoi rpynisl. [Inanersi-rurantsl. Manbie Tena Conneunoit cuctemsl. ConHile, hotocdepa
u atMocdepa. CosnHeuHass akTUBHOCTb. VcTouHuk 3Hepruu CosiHIA U 3Be3]. 3BE3/bl, UX OCHOBHBIE
XapakTepucTUku. [luarpamma  "CHEeKTpaJibHBIA  KJIacC - CBETUMOCTH". 3Be3Ibl  TJIaBHOM
IIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTB' JJIsl 3B€3]1 INIABHOM I1OCIIE0BATEIbHOCTH.
Buyrpennee crpoenue 38e31. CoBpeMEHHbIE IPEICTABICHUSI O POUCXO0KIEHUU U 3Boonuu ConHia
Y 3B€3J1. JTaIbl )Ku3HU 3Be31. Mueunslii [1yTs - Hama ["anaktuka. CnupanbHas cTpykTypa [ anakTuky,
pacnpenenenue 38e3]1, raza u nbsliu. [lonoxxenue u apuwxenue ConHna B ['anaxktuke. TUIBI rajgakTHK.
[Tnockas u cepuueckas noacuctemsl ['anaktuku. Pagnoranaktuku u kBa3apbl. YepHble IbIPBI B Ipax
ranakTuk. Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa006ma. PaszOeranme ramaktuk. Teopwus
Bonbmoro B3peiBa. PenukroBoe mimydyenue. MacmrabHas cTpykTypa BcenenHoil. MeraranakTuka.
Hepemennsie nmpobieMbl acCTpOHOMUU

OK 01
OK 02
OK 03
OK 05
OK 07
K 1.1

IIpome:xyTounas arrectaums (DK3aMeH)

18

Bcero:

140
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3. YcaoBus peaju3aiuy NporpaMMbl Y4eOHOT0 npeaMeTa

3.1. lns peanu3anuy NporpaMMsbl y4eOHOH JUCHUIIMHBI 10JKHBI OBbITH
NpeAyCMOTPEHBI CJIeAYIIUe cielualbHble IOMEIeHUs:

Kabuner «®usukm» (ayautopus 4203), ocHalIEHHBI B COOTBETCTBUU C
npuioxenuem 3 OITOIL.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu NporpaMmmbl

3.2.1. OcHOBHbIE eYATHbIC W/ MJIM 3JIeKTPOHHbIE U3IAHUS

1. ®usuka : 6azoBbiii ypoBeHb : yueOHuk / H. C. Ilypsimesa, H. E.

Baxeesckas, [I. A. HcaeB, B. M. Yapyrun. — 2-e u3n., crep. — Mocksa :
[Tpoceemenne, 2025. — 512 c¢. — ISBN 978-5-09-121349-2. — Tekcr :
ANEKTPOHHBIN //  Jlanb : onekTpoHHO-OMOMMoTeyHass cucrema. — URL:

https://e.lanbook.com/book/473021

2. ®usuka : 0a30BbIA YPOBEHb : MPAKTUKYM [0 PELICHUIO 33ja4 : y4eOHOe
nocobwue / H. C. Ilypermesa, H. E. Baxeesckas, [I. A. Mcaes, B. M. Uapyrun. — 2-
e usn., crep. — Mocksa : IIpocsemenne, 2025. — 236 ¢. — ISBN 978-5-09-
121350-8. — TekcT : 2neKTpOoHHBINH // JIaHb : 3eKTPOHHO-OMOIHOTEYHAsI CUCTEMA.

— URL: https://e.lanbook.com/book/473018

3.2.2. JIonmoJIHUTEJIbHbIE€ HCTOYHUKH

1. Iepenbman, . U 3anumarensHas ¢usuka. B 2 xu. Kuura 1 / . U.
[lepenbman. — M. : U3garensctBo FOpaiit, 2018. — 192 ¢. — (Cepus : OTkpbITas
Hayka) https://biblio-online.ru/book/zanimatelnaya-fizika-v-2-kn-kniga-1-438277

2. Ilepenbman, S. W. 3anumarensHas ¢uszuka. B 2 ku. Kuura 2 / A. U.
[Tepenbman. — M. : U3gatensctBo FOpaiit, 2018. — 242 ¢. — (Cepus : OTkpbITas
Hayka) https://biblio-online.ru/book/zanimatelnaya-fizika-v-2-kn-kniga-2-438507

3. Ilepenbman, S. U. 3naete nu Bl Qusuky? / . U. Ilepenpman. — M. :

N3natensctBo FOpaiit, 2018. — 238 ¢. — (Cepus : OTkphiTas Hayka) https://biblio-

online.ru/book/znaete-li-vy-fiziku-438186
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOI0 IpeaMera

KouTposib M omeHKa pe3ysibTaTOB OCBOCHUS 00111e00pa3oBaTebHON
JUCLUMIUIMHBL ~ PACKPBIBAIOTCS  uYepe3  JAUCHUIUIMHAPHBIC  PE3yJbTaThl,
HampaBjeHHble Ha  (opMHpOBaHHME OOUUMX U  TIpodeccHoHaTBHBIX

KOMIETEHIINI MO pa3fiesiaM U TeMaM COJIep KaHus yueOHOro MaTepHaa.

Kox m nanmenoBanue Pa3zgen/Tema THI OLeHOYHBIX
(popMupyeMbIX KOMIIETEHIIM MepOonpUus THIA
OK 01. Beibupats ciocoOsl pemenus] Paznen 2. Temsr 2.1.,2.2., 2.3.
Bamaqy npohecCHOHATBLHOM
MEeATEIIBHOCTH MIPUMCHHUTEIIBHO Pa3z[en 3. Temnl 3.1., 3.2., 3.3.

¢ PASJITAHBIM KOHTEKCTaM Pasnen 4. Temsi 4.1, 4.2., 4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pa3nen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3

YCTHBIN OIIPOC;

Pa3nen 8 Tema 8.1

OHTAJILHBINOIPOC;
o/e bp poc;
OK 02. HUcnone3oBathk coBpeMennbie| Pasnen 2. Temsr 2.1.,2.2.,2.3. | ga6monenue
Cpe/ICcTBa MOUCKA, aHAIIN3a > - 313933 3a BELIIOJIHEHHEM
aznmen 3. Temnr 3.1., 3.2., 3.3.
1 MHTEPIPETALy HHPOpMALU 8 YT 1a00paTopHBIX padoT;
1 WH(QOPMAIIMOHHBIE  TEXHOJIOTHUH
Gop Pasnen 4. Temn1 4.1.,4.2., 4.3 6
s BBINIOJIHEHUS 3a7a4 NPAKTUICCKUEC PAOOTHI
MpodecCHOHANBHOM NesTeNbHOCTH Pazznen 5. Temsr 5.1., 5.2., 5.3. (petuenue
Ka4eCTBEHHBIX
Paznen 6. Tema 6.1 U pacyeTHBIX 3a/1ay);
Paznen 7. Temw 7.1, 7.2, 7.3 TECTUPOBAHUE,
Pasnen 8. peuieHue Kence-3anag;
ITo/c .
p 1T 1 BBITIOJTHEHHE  3aJIaHUM|
OK 03. [Inanrupopats| & ASACT 1. 1eMa L. IPOMEXKYTOUHOM

141 PCAIN30BbIBATH COOCTBEHHOC Paszien 3. Tembl 31’ 32, 33, aTTeCcTaluu
HpO(I)CCCI/IOHaJ'IBHOC n  JHYHOCTHOC

pasBUTHE,  TIpEAIPUHUMATENbCKYyRO| Paszaen 4. Temsr 4.1.,4.2.,4.3

e TeNIbHOCTD

. Pa3znen 8 Tema 8.1
B npodeccnoHanbHOM coepe, [To/

o/c

MCII0JIb30BaTh 3HAHUS
MO0  MNpaBoBOW W (PUHAHCOBOH
FPaMOTHOCTH B pa3IMyYHbIX
PKU3HEHHBIX CUTYaIHsIX
OK 04. O¢dextuBHo| Paznen 2. Temsr 2.1.,2.2., 2.3.

B3aUMOJEHCTBOBATh n pa6OTaTL
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B KOJVICKTUBC U KOMaH/C

Pazgen 3. Temsr 3.1.,3.2., 3.3.

Paznen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.

Paznen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3

ITo/c

OK 05. OcyuiectBiarb yCTHYIO
M [HUCbMEHHYI0  KOMMYHHUKAIIHIO
Ha rOCy1apCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢ y4yeTom
0COOEHHOCTEN COIIMAILHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Paznen 1.

Pazgen 2. Temsr 2.1.,2.2., 2.3.

Pazgen 3. Temsr 3.1.,3.2., 3.3.

Paznen 4. Tembr 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.

Pa3nen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3

Pa3nen 8 Tema 8.1
ITo/c

OK 07. CopnelicTBOBaTh COXpPaHEHUIO|

OKpYXKaroIIei cpenbl,
pecypcocOepeKeHuto, IIPUMEHSITH
BHaHUS 00 W3MEHEHMH KIIUMara,
[TPUHIUIIBI OepeKIIMBOTO
[IPOU3BOJICTBA, 3¢ pexTUBHO

MercTBOBATE B YPE3BBIYANHBIX
CUTYaLHSIX

Pazgen 2. Temsr 2.1.,2.2., 2.3.

Paszmen 3. Temn1 3.1., 3.2, 3.3.

Paznen 4. Temn1 4.1.,4.2., 4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.

Pazgen 7. Temnr 7.1, 7.2, 7.3

Pa3nen 8 Tema 8.1
ITo/c

[IK 1.1 BemnosiHATS NpHUEMKY,
MOHTa, COOpKY U OOKaTKy
HOBOW CENBbCKOXO0351CTBEHHOU
TEXHUKH, 0QOPMIISTH
COOTBETCTBYIOIINE JOKYMEHTHI.

Bgenenue
Pazgen 2. Tema 2.1.,2.2.,2.3
ITo/c
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