4

MHWHOBPHAYKH POCCHHU
CTapooCKOJIbCKHIA re010ropa3sBeI0IHbIiA HHCTHTYT
(pmmman) dpenepaIbHOro roCyIapCTBEHHOTO OFOLKETHOTO 06pa3zoBaTEeILHOTO YUPEHKIACHUS
BEICLIIETO 00pa3oBaHMUs

«Poccuiicknii rocy1apcTBEHHBIH re010ropassel0YHbINA YHHBEPCHTET
umenn Cepro OpaKOHHKHA3E»

(CT' MI'PN)
m;\:n:rg 1}35 Doc'fo
YTBEPKEXIO uueﬁfgfij% COTJIACOBAHO
o .8
& 3amecTuTens aupekTopa mo CIIO
a30B -~ E. A. MumeHKo
\ 2. Ay 7 204J°T.
ﬁ/?"%a W
i

PABOYAS TIPOTPAMMA YYEBHOH U CIIAILINHBI

OU3UKA

r. Crapsiii Ockoin
2025 T.



PaGowast Tiporpamma y4eOHOH JHCIMILIHHEL «®Du3nka» pa3paboraHa Ha OCHOBE
[IpuMepHOil  TPOrpaMMBbl 061eo6pa3oBaTebHON  TMCLHUIIIAHEL «®Du3mkay AL
npodeccHOHATbHBIX 00pa3oBaTe/bHBIX Opranusaluii, peKOMeHI0BAHHBIX ®r'BOY A0 UPIIO
JUIs peau3alii OCHOBHOU nipodeccHOHATBHON 06pa3oBaTe/IbHON pOrpaMMbl CITIO Ha 0Oaze
OCHOBHOTO 0011ero o0pa3oBaHus ¢ IMOJIydEHHEM CPeJHETO o6mmero obpazosanus (ITpoToxon Ne
14 ot «30» HosA6pst 2022), 171 CreUHATBHOCTH CPEAHETO npohecCHOHATBHOTO 00pasoBaHus:

C00.01.11 3emureycTpoiicTBO

Opranusanusi-pazpaboTInK:

CTapoOCKOJILCKUI T€0JI0TOpasBe/l04HbIH HHCTHTYT (¢pummain) deaeparbHOro rocy1apcTBEHHOTO
GIOJUKETHOrO ~ 00pa3oBATEIBHOIO  YyUPXKICHHS  BBICIICTO obpazoBanuss  «PoCCHHUCKUI
rOCYIapCTBEHHBIH [C0I0ropa3BeJ0UHBIN YHUBEPCATET HMEHH Cepro Op/UKOHUKHTZEN

Pa3paboTuuK:
T.H.Baprens, npenogasatens CI'U MI PU

PACCMOTPEHA U OJIOBPEHA
Ha 3ace[aHUHU [IPEIMCTHO-IIUKJIOBOH KOMHCCHH MaTeMaTHKH, uzuku 1 THOOPMATUKH

ITpoTokon Ned ot «fBy @yl 2025 rona

Tpencenarens TTHK: /—:Mf H.C.I'aBpromkuna

PEKOMEH/IOBAHA
yueOHO-METOIMUCCKIM OT/ICTIOM CO® MI'PH

« » 2025 1.




COJEPKAHUE

1. ObIIAS XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHON AUCHUIIJIMHBI

2. CTPYKTYPA U COJIEPYKAHUE OBII[EOBPA30BATEJILHOM
JTICLATUTNHEI

3. VCJIOBUS PEAJIU3ALIMU OBIEOBPA30BATEILHOM
JIACHUTUIMHBI

4. KOHTPOJIb 1 OLEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbBHON AUCHUIJIMHBI

12

20

24



1. O0mas xapakTepucTUKa NPUMepPHOi padoueii mporpaMmMbIo0eo0pa3oBaTeIbHOM
AMCHMILINHBI

Ob1eobpazoBarenbHas AUcUUIUIMHA « DU3KKay SBISIETCS 00s3aTEIbHON YacThIO
0011e00pa30BaTEILHOTO HUKIIa 00pa3oBaTeNbHON mporpaMmsl B cootBeTcTBUN ¢ PI'OC CIIO
no crenransHoctd COO.01.11 3emuieycrpoiicTBo

1.2. I_Ie.]'ll/l U IINIAHUPYEMBIE PE3YJbTATbI OCBOCHUSA JUCHUIIJIMHBI:

1.2.1. leau AucCHUNIUHBI:

Copepxanrie nmporpamMmbl 001Ie00pa3oBaTeabHON TUCHUILUIMHE DHU3MKa HAMpaBIeHO Ha
JOCTHXKECHHUE CIIEAYIOIINX IIeTICH:

e (opmupoBanue y 00y4armuxcsi yBepeHHOCTH B IEHHOCTH 00pa30BaHUs,3HAYMMOCTH
¢u3nveckux  3HAHUH JUII  COBPEMEHHOTO  KBAJIM(HUIMPOBAHHOTO CIELMAINCTA  IpU
OCYIIECTBIICHUU €T0 MpodeccroHalIbHON 1eATeIbHOCTH;

e OBIJCHUE CIENUPUIECKON CHUCTEeMON (QHU3UYECKUX MOHATUH, TEPMHUHOJOTHEH U
CUMBOJIMKOI;

® OCBOCHHUC OCHOBHBIX (1)I/ISI/I‘ICCKI/IX Teopnﬁ, 3aKOHOB, SaKOHOMepHOCTCﬁ;

® OBJAJICHUE OCHOBHBIMU METOJIaMU HAay4HOTI'O [TO3HAHUS NPUPOAbI, UCIOJIB3YEMBIMU B
¢usuke (HaOMIOZEHUE, ONMCAHUE, HW3MEPEHHUE, BBIIBMKCHHWE THUIIOTE3, IPOBEICHHE
IKCIIEPUMEHTA);

¢ OBJIAACHUC YMCHUAMU O6pa6aTI)IBaTI) JaHHBIC SKCIICPUMCHTA, O6B$ICH$ITI)HOJIy‘-IeHHI)Ie
pPe3yJibTaThl, YCTAHABINBATL 3dBUCUMOCTH MCKIY (1)I/I3I/I‘IGCKI/IMI/I BCIMYHMHAMH B Ha6J'IIOI[a€MOM
SABJICHUH, NCTIaTh BBIBOJBI,

e (opmupoBaHuEe yMeHUS peuiath PU3NUECKHE 3a/1a4l PA3HBIX YPOBHEH CII0)KHOCTH;

e pa3sBUTHE T[I03HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYQIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce MPUOOPETEeHUsl 3HAaHUN C MCIOJIb30BAaHUEM Pa3IMYHBIX HCTOUYHUKOB
UHPOpPMALlUM M COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHMH; yMEeHuHl (opMyIupoBaTh H
000CHOBBIBaTh COOCTBEHHYIO MTO3UIUIO 110 OTHOUIEHUIOK (PU3NYeCcKON HHPOPMAIIIH, TTOTy4aeMOon
13 pa3HbIX HCTOYHHKOB;

® BOCIUTaHHE YyBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY.

OcBoenne kypca OJ] «Pu3nkay npeanonaracT pelieHne CASAYIONINX 3a1ay:

e npuoOpeTeHHe 3HAHMM O (QyHAAMEHTANbHBIX (U3NYECKUX 3aKOHaX, JIEKAIIUX B
OCHOBE COBPEMEHHOM (U3NYECKOW KapTUHBI MHpa, NPUHIUIOB JCHCTBUS TEXHUYECKHX
YCTPONCTB U MMPOU3BO/ICTBEHHBIX MPOLIECCOB, O Han0oJIee BaXKHBIX OTKPHITHAX B 00J1aCTH (PU3HUKH,
OKa3aBUIMX ONPEAEISAIOIIEE BINSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUU;

® JIOHMMaHHC (I)I/I3H‘{CCKOI‘;I CYHIHOCTHU ﬂBHeHHf/'I, MNPpOABJIAIONUXCA B  paMKax
HpOHSBOHCTBeHHOﬁ JACATCIIBHOCTH,

® OCBOEHHE CIIOCOOOB HCIOJIb30BAHUS (GU3NYECKUX 3HAHUH JUISl pELICHUS TPAKTHYECKUX
U TNpo(decCHOHAIBHBIX 3aJa4, OOBACHEHMs SBJICHUNH TNPUPOABI, NPOU3BOJICTBEHHBIX H
TE€XHOJOTMYECKHUX TPOIECCOB, MPUHIUIOB ACHCTBHUS TEXHUYECKUX MPHUOOPOB M YCTPOUCTB,
oOecrieyeHns O€30MaCHOCTH MMPOU3BOACTBA U OXPAaHbI IPUPOIBI;

e ¢opMHupoBaHHE YMEHUH pemaTh y4eOHO-TPAKTHYECKHUE 3anadd  (PU3HIECKOTO
coJiepkaHus ¢ Y4ETOM IpodeCCHOHATBHOM HAIPaBIEHHOCTH;



¢ MpHOOpEeTEeHHE OIbITA TIO3HAHMS U CAMOIIO3HAHUS;, YMEHUI CTaBUTh 33aJa4H U PEIIaTh
po6IeMbl ¢ y4EToM NnpodhecCHOHAIBHOM HAPaBIEHHOCTH;

e (QopMupoBaHHWE yMEHHMH HCKaTh, AHAJIM3HPOBAaTh W 00padaTeiBaTh (PU3HUYECKYIO
UHOpPMALIKIO C YIETOM IPpOoeCcCHOHATHHON HAPaBICHHOCTH;

® TIOArOTOBKAa OOYyYarOIIMXCA K YCHEIIHOMY OCBOCHHIO IUCHMIUIMH M MOJIYJIeH
npodeccuoHaNbHOro IUKIa: POPMUPOBAHKE Y HUX YMEHUH U OMBITA JEATEIbHOCTH, XapaKTEPHBIX
Ui mpodeccuii WK CHEeUUATbHOCTEH, MOIy4aeMbIX B NMPO(EeCCHOHAIBHBIX 00pa30BaTeIbHBIX
OpraHu3aIusX;

® [OATOTOBKAa K (OPMUPOBAHUIO OOMIMX KOMIIETCHIUH OyayIIiero CreruaincTa:
camMo00pa3oBaHMsl, KOMMYHUKAIIMU, COTPYIHHYECTBA, MPUHSATHS PEIICHUH B CTAHAApPTHOH H
HECTAaHAAPTHOM  CUTyalMsX, MPOCKTUPOBAHMSA, MPOBEACHUS (PHU3MUECKUX  H3MEpPEHHIA,
3¢ (EKTUBHOTO U OE30MACHOTO UCIIOIB30BAHUS PA3TUYHBIX TEXHHUECKUX YCTPOMCTB, COOIIOICHHS
MIPABIJI OXPAHBITPY1a IPU paboTe ¢ PUINISCKUMU MPUOOpPaMH B 000PYIOBAHUEM.
OcoOeHHOCTh (hOpMHPOBAHUS COBOKYIHOCTH 3a7a4 M3Y4YeHUs] (PU3UKU AJIICHUCTEMBI CPEIHEro
NpoPECCHOHAIBHOTO ~ O0pa30BaHMsI  3aKJIIOYAeTCsi B~ HEOOXOJMMOCTH  pealu3aluu
npoeCCHOHATBPHON HANpPaBICHHOCTH pelIaeMbIX 3a1ad, ydéra 0coOeHHOCTEeH cdepsl
ACATCIIBHOCTHU 6YIIYIIII/IX CIICIINAJINUCTOB.
B pe3ynbraTe 0CBOCHHS JUCIUIUIMHBI 00yYarOIIUNACS TOJHKEH 3HATD:

® CMbICI TOHATHH: (u3nyeckoe sBIIEHUE, TUIIOTE3a, 3aKOH, TEOpHs, BELIECTBO,
B3aUMO/ICIICTBHE, JIEKTPOMAarHUTHOE T10J1€, BOJIHA, (JOTOH, aTOM, aTOMHOE ]Ip0, HOHU3UPYIOLIHE
U3ITy4YEHHUS;

e CMBICT (PU3UYECKHUX BEIUYHH: CKOPOCTh, YCKOPEHUE, Macca, CHla, UMITYJIbC,padoTa,
MEXaHUYECKasi SHEPTHsl, BHYTPCHHSIS SJHEPTHsl, a0COJIIOTHAS TeMIIepaTypa,CpeIHssT KHHETUYeCKast
3Hepr1/1$1 JacCTull B€IECTBa, KOJIMYECTBO TCIIJIOTHI, 3HeMeHTapHLIfI E)JIGKTpI/I‘-IeCKI/Iﬁ 3apsm;

e cCMbICT (PU3MYECKUX 3aKOHOB KJIACCHUECKOH MEXaHUKH, BCEMHPHOIO TATOTCHHS,
COXpaHEHHS SHEPTUH, IMITYJIbCA U DIIEKTPHUYECKOTO 3apsia, TEPMOJANHAMUIKH, YJIEKTPOMAarHUTHOM
UHAYKIUH, GoTodddexTa;

® BKJIAQJ POCCUHCKUX M 3apyOeKHBIX yUEHBIX, OKa3aBIIMX HaWOOJbllee BIMSIHHUE Ha
pa3BuTHE (HUHKHY;
B pe3ynbraTe 0cBOSHMSI JUCIUIUIMHBI 00yUYarOMIUNACS TOJKEH YMETh:

¢ [IPOBOIMTH Ha6J'[IOI[eHI/I$[, IJIaHUPOBATH U BBIIIOJHATD OKCIICPUMECHTEI,
® BbIJABUIaTh T'KMIIOTE3bI U CTPOUTH MOACIIN,

® TMPUMEHATh TNOJIYYEHHBIE 3HAaHUA MO (UMKE IS OOBSICHEHHS] Pa3HOOOpa3HBIX
(bU3UYECKUX SIBJICHUI U CBOWCTB BEIIECTB;

® [IPAKTUYCCKU UCIIOJIB30BATH (1)I/ISI/I‘~IGCKI/I€ 3HaHUA,
¢ OICHHUBATHL JOCTOBCPHOCTH eCTeCTBeHHOHay‘{HOfI I/IH(I)OpMaI_II/II/I;

® UCMOJb30BaTh MPHOOPETEHHBIC 3HAHUSA U YMEHHMS IIsl PELICHUs MPAKTHUECKUX 33134
MOBCE/IHEBHOM KHM3HHU, oOecrneueHusi 0e30MacHOCTH COOCTBEHHOW >KW3HM, pPaIlMOHAJIbHOIO
IIPUPOIONOIB30BAHUSA U OXPaHbl OKPY’KAIOLIEHN CPEMbI.

®  ONHCBLIBAThH M OOBICHSTE q)HSI/I‘IeCKI/Ie SIBJICHUS ¥ CBOMCTBA TEJI: CBOMCTBA FaSOB,)KI/IJIKOCTCI\/'I
U TBEPABIX TEJ; 3JEKTPOMArHUTHYIO HMHIYKIHMIO, PaclpOCTPaHEHHE HIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3JTyYEHHUE U MTOTJIOLIEHHE CBETAATOMOM; (poTO3hPexT;

® OT/JIMYaTh 'MIIOTE3bI OT HAYYHBIX Teopnﬁ;

¢ JCJIaTh BbIBOJABI HA OCHOBC 3KCIICPUMCHTAJIbHBIX JAHHBIX;



® [IPUBOJUTH IMPUMCEPHI, IMOKA3bIBAIOIINUE, YTO: Ha6J'IIOI[eHI/I${ " DKCIICPUMCHT ABJISAIOTCA
OCHOBOI1 JJIA BBIABMKCHUSA TUIIOTE3 U TGOpPIfI, MO3BOJIAIOT ITPOBCPUTH UCTUHHOCTD TCOPCTUYCCKUX
BBIBOJIOB, (1)I/I3I/I‘ICCKa$I TEOpHUS Oa€T BO3MOXKHOCTDH 00BACHATL HU3BECTHHIC SIBIIEHUS IMpUpoOAbl U
HAaYy4YHBIC (l)aKTBI, MMpEACKAa3bIBATh CIIC HCU3BCCTHLIC SIBJICHU A,

® [IPUBOAUTH IPUMEPHI MPAKTUYECKOTO0 MCIOIb30BAHUS (PU3MUECKUX 3HAHMMA:3aKOHOB
MEXAaHUKH, TEPMOAMHAMMKU M JJIEKTPOAMHAMUKM B OSHEPreTHKE; pa3JIMYHBIX BHUJIOB
3JIEKTPOMArHUTHBIX M3JIyUYEHHUH JUIsl pa3BUTHUS PAJUO U TEJIEKOMMYHHUKAIUM, KBAHTOBOH (hU3MKH
B CO3/1aHUHU AJIEPHOM SHEPIE€TUKMU,Ia3€POB;

® BOCHPUHMMATh M HA OCHOBE IIOJYYCHHBIX 3HAHUM CAMOCTOSITEIILHO OIEHUBATH
uH(popMalrio, coaepkamyrocs B coodmenusx CMU, MatepHeTe, HaydYHO-TIOMYJISPHBIX CTAThX.

¢ [IPUMCHATH MOJYUCHHBIC 3HAHUSA AJId PCIICHUA (1)I/I3I/I‘-I€CKI/IX 3aaad,

*
® ONIpeNeNITh XapakTep GU3HIECKOTO Mpoliecca o rpaduky, raduumie, hopMmyie ;
U3MEPATh P (PU3MUECKUX BEIMYWH, TPEACTABISAA PE3yJIbTaThl M3MEPEHHH C yYeTOM HX
IIOTPEUIHOCTEM.



1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOCHHS 00111e00pa3oBaTeIbHOM IMCHUILTHHBI B c00TBeTcTBHH ¢ ®I'OC CIIO 1 Ha ocHOBe

P1rocC COO

Oco6oe 3HaueHue AucIUIUIMHA uMeeT npu hopmupoBanuu U pazsutuu OK u 1K

Kon n HanmeHoBaHue GopMUpyeMBIX
KOMITETEHILIUHM

OK 01. Beibupats crioco0bl perieHus 3amaq
npodeccHOHATLHOM IeATEITBHOCTH
MIPUMEHHUTENHFHO K Pa3IMYHbIM KOHTEKCTaM

[TnarnpyemMsble pe3yabTaThl OCBOCHUS JHUCIIUILINHBI

Oomue

B yacTH TPyA0BOr0 BOCIIMTAHUA:

- TOTOBHOCTB K TPYZY, OCO3HaHHE LICHHOCTH MacTePCTBa,
TpyHonrooue;

- TOTOBHOCTb K aKTUBHOH JIEATEIbHOCTH TEXHOJIOTUYECKOH 1
COLMAJIbHOW HaNpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH,
TUIAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHATH TAKYIO
JIeSTeIIbHOCTb;

- HHTEpEC K pa3InIHbIM chepaM npodecCHOHANEHOMI
JIESITeTTHHOCTH,

OB.]'Ia).IEHl/Ie YHuBEpPCAIBHBIMHA y‘-leﬁHblMl/l MO3HaBaTEJIbHBIMH

JeHCTBUSIMHU:

a) 0a3oBble JIOTHYeCKHe AelCTBHS:

- CaMOCTOSITENTFHO (YOPMYIHPOBATh U AKTyIU3UPOBATH
npo0byieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJINBATb CyH.[eCTBeHHLIﬁ MPpU3HAK UJIKW OCHOBAHUS JJIs

CpaBHEHUSI, KJIacCU(PUKAITIH U 0000IICHIS;

- ONpEAETATH LENU ACATEIFHOCTH, 3a]aBaTh MapaMeTPHl 1
KPUTEPHH UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMepHOCTI/I u HpOTI/IBOpelH/IH B
paccMaTpuBaeMBbIX SIBICHUAX;

- BHOCUTH KOppeKTI/IBI)I B ACATCIIBHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YyIBTATOB LIEJISIM, OLCHUBATH PUCKH
IOCIICICTBUN ESITCILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIIIEHUE PU PELICHUU
JKU3HCHHBIX TIPOOIIeM

0) 0a30BbIE MCCJIEIOBATENbLCKHE TeHCTBUA:

- BIIaJIETh HABBIKAMH Y4E€OHO-HUCCIIEIOBATEILCKON U
MIPOEKTHOH NEeSATETHLHOCTH, HABBIKAMH Pa3peIIeHUs IpooIeM;
- BBISIBJIATH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpPOBaTh 3a7a4y, BBIAIBUTaTh TUIIOTE3Y €€ PEeLeHUS,

HHCHI/IHJIHHH[)HBIC

- ¢(hopMHPOBAHHOCTb IPEICTABICHUH O POJIM U MECTE
(OM3UKHM B aCTPOHOMHH B COBPEMEHHOM HAyYHOHN KapTHHE
MHpa, 0 CHCTEMOOOPA3yIOIEeH PO (U3NKH B Pa3BUTHH
€CTECTBEHHBIX HaYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIaJIC POCCUIICKUX U 3apyOEKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH; MOHUMaHHe (HPU3HYECKOH CYIIHOCTH
HaOJII0IaeMbIX SIBICHUH MUKPOMHpPA, MAKpOMHpa U
MeraMupa; HOHUMaHHE POJIM ACTPOHOMHHM B IIPAKTHUECKOH
JIESITeTIbHOCTH YeJIOBEKa U JaJbHEeHIIeM HayuyHO-
TEXHUYECKOM Pa3BUTHH, POJIU (GU3NKHU B (POPMUPOBAHUH
Kpyrozopa u ()yHKIHOHAIbHOW TPaMOTHOCTH YE€JIOBEKA JIIS
pELICHUs IPAaKTHYECKNX 331,

- BJIAACTh OCHOBOIIOJAraroiuMu (bI/ISI/I‘-IeCKI/IMI/I IIOHATUSAMHU
U BETMYMHAMH, XapaKTePHU3YIOUINMHU (HU3HIECKIE
MPOIIECCH (CBSI3aHHBIMH C MEXaHWYECKUM JIBIDKCHHEM,
B3aUMOJCHCTBHEM Tell, MEXaHUYECKUMHM KOJIEOAHUSIMH U
BOJTHAMH;, AaTOMHO-MOJICKYJISIPHBIM CTPOCHHEM BEIIIECTBA,
TEIUIOBBIMH TIPOIECCAMU; ICKTPUICCKAM H MAaTHUTHBIM
TIOJISIMH, DIICKTPUIECKUM TOKOM, JIEKTPOMArHUTHBIMH
KOJIeOAHUSMHM U BOJHAMH, ONTHYCCKUMHU SIBJICHUSMH,
KBAaHTOBBIMU SBJICHUSAMU, CTpOGHI/IeM aToMa U aTOMHOTI'O
siIpa, PaAMOaKTUBHOCTHIO); BIIaJIETh OCHOBOIOJIATAIOIIIMHU
aCTpOHOMI/I‘-IeCKI/IMI/I MNOHATUAMU, ITIO3BOJIAKOIIUMHU
XapaKTepU30BaTh MPOIIECCHI, MPOUCXOIAIINE Ha 3BE3/1axX, B
3BE3JIHBIX CHCTEMaX, B MEKTATAKTUIECKOU Ccpeie;
NIBHKEHHME HEOECHBIX TeJI, DBOJIIOIMIO 3B€31 U BeeleHHoi;

- BJIaIeTh 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUIMU
(3akoH BcemupHoro Tiarotenws, I, II u Il 3axonsr HeioToHa,
3aKOH COXPaHEHHUsI MEXaHUYECKOW 3HEpPTUH, 3aKOH
COXPAaHEHMS UMITYJIbCA, IPUHLNII CYNIEPIIO3ULIAN CHJI,
MIPUHIMII PAaBHOIIPABHOCTH MHEPIIUAIBHBIX CUCTEM OTCUETA;
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OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEJICTBA
MIOUCKa, aHAJIN3a U UHTEPIPETALIH
nHpopmanum, 1 nHGOpMALMOHHbIE
TEXHOJIOTUH AJIsl BBITTOJTHEHUS 33134
poeCCUOHATBHOM NS TeIbHOCTH

HaXOJAUTb apTyMEHTHI AT JOoKa3aTelbCTBA CBOMX
YTBEPKJICHUH, 331aBaTh NapaMeTPhl U KPUTEPUU PEIICHUS;
- aHAJIM3MPOBATh NOJIyUYEHHBIE B XO€ PELICHUS 3a1a4l
pe3yIbTaThl, KPUTUUECKU OLIEHUBATh MX JOCTOBEPHOCTH,
MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSX;

- YMETh [IEPEHOCUTH 3HAHUS B I03HABATEIIBHYIO H
MPaKTHYECKYIO 00JIACTH KU3HECIATeIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0Jacrei;

- BBIJIBUTaTh HOBBIC UJICH, PEIaraTh OPUTHHAIBHBIC
MOJIXO/bI U PELICHUS;

- CIIOCOOHOCTE UX MCIOJL30BAHMUS B I03HABATEILHON 1
COLIMAIIbHOM IMPAaKTHUKC

B 00/1acTH eHHOCTH HAYYHOI0 MO3HAHUS:

- c(hopMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U 0OIECTBEHHON
MPaKTUKH, OCHOBAaHHOTO Ha JAMANOTE KyJIbTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIbTYPHOM MUDE;

- COBEpPIICHCTBOBAHUEC S3BIKOBOW M YUTATEILCKOW KYJIBTYPBI
KaK CpeJICTBa B3aUMO/JICHCTBUS MEKIY JIFOJbMH U TIO3HAHHS
MHpa;

- OCO3HaHHE [IEHHOCTH HAYYHOH JIeSTeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MMPOEKTHYIO U MCCIIEI0BATENBCKYIO
JIESITeIbHOCTDh HHANBUIYAIBHO U B TPYIIIIE;

OBJIﬂ,ZIEHl/Ie YHUBEpPCAJIbHBIMHA yqeﬁnban MO3HABATEJIbHBIMH

JeHCTBUSIMM:
B) padoTa ¢ nHopmManuei:

MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUSI BEIECTBA,
ra3oBbI€ 3aKOHBI, IEPBbII 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEeHHUS INEKTPUIECKOTO 3apsiia, 3akoH Kynona, 3akoH
OmMa 11151 yyacTka 1enu, 3akon OMa AJist HOJTHOU
3JIEKTpUYECKOM 1enu, 3akoH J>oyis - Jlenna, 3akoH
3JIEKTPOMArHUTHOM WHTyKIIMH, 3aKOH COXPaHEHHUs SHEPTHH,
3aKOH MPSIMOJIMHEWHOTO PACIIPOCTPAHEHHS CBETa, 3aKOH
OTPaKEHHUsI CBETA, 3aKOH MPEJIOMJICHUSI CBETA; 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPaHEHHUS SJIEKTPUUECKOTO 3apsi/a, 3aKOH COXPAHECHHS
MacCOBOT0 YHCIIa, ocTyaTel bopa, 3aKoH pagnoakTHBHOTO
pacmnaza); yBepeHHOE UCIOJIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaIN3¢ PU3NUCCKUX SBICHUH U
MIPOIIECCOB;

- chopMHpOBaTh YMEHUS PELIaTh PACUETHBIC 33/1a4H C SIBHO
3a7aHHO (PU3UUECKOIT MOJIETIbIO, UCIIOIB3Ys (PU3NUecKHe
3aKOHBI U TPUHIIMIBI; HA OCHOBE aHAJIM3a YCIIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO0 MOAEIb, BELIEIATH (PU3HUECKHE
BEJINYMHBI ¥ POPMYJIBI, HEOOXOAUMBIE JIJIs €€ PelLeHUs,
MPOBOJIUTH PACUEThI U OLICHUBATh PEabHOCTh
MOJIyYEHHOTO 3HAUCHHUS (PU3HMUECKOI BETMYMHBI; PEIlaTh
KaueCTBEHHBIC 3a]Ja4H, BEICTPANUBAs JIOTHICCKH
HETPOTHBOPEYHBYIO LIETIOUKY PacCykKICHHH ¢ OmMopoit Ha
U3YyYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U pu3MyecKue
SIBIICHUS

-c(pOPMHPOBATH YMCHHS YUYUTHIBATH TPAHHIIBI TPUMEHECHUS
M3yYEHHBIX (PU3NUCCKUX MOJIEIICH: MaTepHrajIbHas TOUKa,
WHeplLHMaJbHas CUCTeMa OTCUYETA, UICANIbHBIN Ta3; MOJEIN
CTPOEHMS Ta30B, )KUAKOCTEH U TBEPIBIX TEJl, TOUCUHBIHI
3JIEKTPUYECKUN 3apsi, AiepHas MOJENb aTOMa, HyKJIOHHAs
MOJIeNTb aTOMHOTO siJIpa MPH pelieHn: (pU3ndeckux 3aaad;

- chopMHpOBaTh COOCTBEHHYIO ITO3HIUIO 10 OTHOIICHMIO K
¢dm3nyeckoil MHGOpMAaIUH, TT0JTydaeMOt U3 PasHBIX
HCTOYHHKOB, YMETh MCIIOJIF30BaTh HU(PPOBBIE TEXHOIOTHH
JUIS1 TIOUCKA, CTPYKTYPUPOBaHUs, UHTEPIPETALlUU U
MpeICTaBICHNs yueOHON U HAyYHO-IOMYJISIPHON
nHGOPMALNH; Pa3BUTh YMEHHS KPUTHIECKOTO aHAIN3a
MoJTy4aeMoil nHpopManuu



OK 03. [1manupoBaTh ¥ peaanu30BbIBaTh
coOcTBeHHOE PO eCCHOHATBHOE U
JUYHOCTHOE Pa3BHUTHE,
MIpeANPUHUMATETBCKYIO IEITeITLHOCTD B
npodeccroHanbHOM cepe, UCTI0Nb30BaATh
3HaHUS 110 (PHMHAHCOBOW IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYAIHIX

- BJIaICTb HaBbIKaMU IOJTYUYCHUA I/IH(i)OpMaHI/II/I U3 HICTOYHHUKOB

Ppa3HbIX TUIIOB, CAMOCTOATEIILHO OCYHICCTBJIATH IMTOUCK, aHAJIU3,
CUCTEMATU3AlIUIO U UHTCPIPETALIUTIO I/IH(l)OpMaIII/II/I Ppa3JIMIHbIX

BUIOB U (bOpM MpeACTaBIICHUA

- CO371aBaTh TEKCTHI B PA3IMYHBIX OpPMATaX C YIETOM
Ha3HaueHU WHPOPMAIINH H [[EIEBOH ay TUTOPHH, BEIOUPA
ONTUMANIEHYIO (POPMY MIPEICTABICHUS M BU3YaIN3aIlUH;

- OLIGHMBAaTh JJOCTOBEPHOCTB, JJIETHTUMHOCTH HH(OpMaNny, ee
COOTBETCTBHUE MIPABOBBIM U MOPATIBHO-3TUUECKUM HOPMaM;

- HCTIOJIL30BAaTh CPEACTBAa MH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELIEHNH KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX M OPraHU3aIlMOHHBIX 3a]1au C
co0ioieHreM TpeOOBaHUI S3PrOHOMHKH, TEXHUKH
6€e301macHOCTH, THTHEHBI, PECYpPCOCOepPEKeHNS, IPABOBBIX 1
3THYECKUX HOPM, HOPM HH(OPMAIMOHHOM 6e301macHoCTH;

- BJIAJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIL[UTHI
nndopmanum, HHGOPMAOHHON 0€30MaCHOCTH JTMYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

-- ¢(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MIOBEJICHUS;

- CIIOCOOHOCTH OLICHUBATH CUTYAIIHIO U IIPHHUMATh
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHUE JIMYHOT'O BKJIAJA B IOCTPOEHHUE yCTOWYUBOTO
Oynymuiero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMUTEISAM U (WIIH)
JIPyTUM 4JI€HaM CEMbHU, CO3[IJaHHUI0 CEMbU HA OCHOBE
OCO3HAaHHOT'O MPUHSATHS LIEHHOCTEH CEMEMHOM KU3HU B
COOTBETCTBUU C TpaaAuLIMsIMU HapoaoB Poccuu;

OBgJj1aeHne yHUBEPCAILHBIMH PeryJsTHBHBIMH JeiCTBHIMH

4) CaMOOPIraHM3AIMA:

- CaMOCTOSITEJIHO OCYILIECTBIIAThH T03HABATEIbHYIO
JACATCIBbHOCTD, BBIABIIATH HpOGJ’leMBI, CTaBUTH N
hopmynrpoBaTh COOCTBEHHBIE 33724l B 00pa30BaTEIbLHOM
JACATCIbHOCTH U )KU3HCHHBIX CUTYAIUAX,

- CAaMOCTOATECJIIbHO COCTABJIATH IJIaH PEHICHUS HpO6J’I6MLI C

YUCTOM UMECIOINXCA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U

HPEAIOYTEeHUH;

- BJIaICTb OCHOBHBIMU ME€TOAAaMH HAYYHOI'O MO3HAHUA,
UCIIOJIb3YEMBIMH B (pU3HKE: IPOBOJUTH MPSIMBIE U
KOCBEHHbIEC U3MEpeHUsl (GU3NUECKHUX BEJINYMH, BHIOUpast
ONTHUMAIBLHBII CIIOCO0 HU3MEPCHUA U UCTIOJIB3YS N3BECTHLIC
METOJIBI OI[CHKH MOTPEITHOCTEH H3MEPEHHA, IIPOBOIUTH
HCCIIeIOBaHHUE 3aBUCHUMOCTEN (PM3UIECKUX BEITHIHNH C
HCTIOJIb30BaHUEM MIPSAMBIX H3MEPEHHN, OOBICHIT
MOJTyYCHHBIC PE3YIIbTaThl, HCIONB3Ys (HU3NIECKHE TEOPHUH,
3aKOHBI ¥ ITIOHATHS, U IeTaTh BBIBOJIBI, COOIOIATH MPaBwIIa
0e30macHOTO TpyJa MPH MPOBEICHUH UCCIICIOBAHIN B
paMKax yueOHOTr0 IKCIIEpHMEHTa U yueOHO-
HCCIIEAOBATEIBCKON AEATEIIEHOCTH C UCTIOIb30BaHIEM
(POBBIX U3MEPHUTENBHBIX YCTPONCTB U J1a00PATOPHOTO
obopynoBanus; cHOPMUPOBAHHOCTH TPECTABICHUN O
METOAAX MOJYYCHHS HAYUYHBIX aCTPOHOMHNYCCKUX 3HAHUH



OK 04. DddexTrBHO B3aNMOIEHCTBOBATh U
paboTaTh B KOJUIEKTHUBE 1 KOMaH/Ie

- 1aBaTh OLIEHKY HOBBIM CUTYalHsIM;
CHocoOCTBOBATh (POPMUPOBAHHIO U MTPOSIBICHUIO ITUPOKOH
SPYIHULUH B Pa3HBIX 00JaCTsIX 3HAHUH, TOCTOSIHHO TIOBBIIIATH
CBOH 00pa3oBaTelIbHbII U KyJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

HCTIOJIb30BaTh IPHEMBI pe(DJICKCHU JIJISl OTICHKH CHUTYaIlUH,
BEIOOpa BEPHOTO PEIICHMS;

- YMETh OLICHHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
PELICHHUS TI0 UX CHIKEHUIO;

B) 3MOIMOHAJIbHBIH HHTEJIEKT, MPeanoJarammii
copMUPOBAHHOCTH:

BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHUE K
JIOCTIIKEHUIO TISJTH U YCIIEXY, ONTUMU3M, HHUIIMATHBHOCTD,
YMEHHE IeHCTBOBATH, UCXOIS U3 CBOMX BO3MOXXHOCTEH;

- OMIIaTHH, BKIIOYAIOLIEH CIIOCOOHOCTh TOHUMATh
9MOLIMOHAILHOE COCTOSIHUE APYIHUX, YUUTHIBATh €0 IIPU
OCYIIECTBICHUN KOMMYHHUKAIIMHU, CIOCOOHOCTb K COYYBCTBHUIO U
COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTD
BBICTPaNBaTh OTHOIICHHS C IPYTUMH JIFOABMH, 3a00THUTHCS,
MPOSIBISITE MHTEPEC M Pa3pemaTb KOH(IUKTEI

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEeIeNICHHUIO;

-OBJIa/ICHHE HABBIKAMHU YIEOHO-UCCIICIOBATEIbCKOM,
MIPOEKTHOM U COLIMAJIbHON JIeATEIbHOCTH;

OByageHne yHUBePCAJIbHbIMH KOMMYHHKATUBHBIMH
AelCTBUSIMU:

0) coBMeCcTHa 1esATeJIbHOCTh:

- IOHUMAaTh U UCIIOJIb30BATh MPEUMYLIECTBA KOMaHIHON U
WHIUBUIYTBHON paboTHI,

- IPUHUMATH L€ COBMECTHOH JEsITENbHOCTH,
OpraHU30BBIBaTh U KOOPJIMHUPOBATH JAEHCTBUS 110 €€
JIOCTUKEHUIO: COCTABIIATh IUIAH AEHCTBUM, paclpelessaTh poJin
C Y4ETOM MHCHHH YYaCTHHKOB 00CYK/IaTh PE3yIbTAThI
COBMECTHOH paboTEHI;

- KOOPJIMHUPOBATh U BBIMIOIHATH PabOTy B YCIOBHAX
peaNTbHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OBJIAICTh YMCHUAMU pa6OTaTL B I'pynri€ C¢ BBIIIOJJHCHHUEM
Pa3IMYIHBIX COIMATIBHBIX POJIEH, MIIaHUPOBATh paboTy
rpynribl, palfMOHAJIBHO pacupeaACIATh ACATCIbHOCTD B
HECTAHJAAPTHBIX CUTYallUAX, aA€KBATHO OLICHUBATh BKJIa/
KaXXJ0TO U3 YYaCTHUKOB I'PYIIIILI B PELICHUE
paccmaTpuBaeMoit mpoOIeMbl

10



OK 05. OcymiecTBasITh YCTHYIO M TUCHbMEHHYIO
KOMMYHHKAITUIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢ yuerom
0COOEHHOCTEH CONMANBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpY’KaIOLIEH Cpelbl, PeCypcocOepeReHuIo,

- OCYILIECTBIIATh IO3UTUBHOE CTPATErHYECKOE MOBEICHHUE B
Pa3NIUYHBIX CUTyallUsX, IPOSIBIATh TBOPUECTBO U
BOOOpaKeHHUE, ObITh MHULIUATHBHBIM

OgJ1aieHNe yHHBEPCATBHBIMY Pery/IATHBHBIMH ACCTBUSIMHU:
I') IPUHATHE ce0sl U APYTUX JIIOjeil:

- IPUHUMATh MOTHBBI U apTYMEHTHI IPyTHUX JIFOAEH MpH
aHaJIM3€ Pe3yIbTaTOB JNESITEIHLHOCTH;

- IpU3HABATh CBOE NPABO U MPABO JPYTUX TIOAEH Ha OMUOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MUP C TO3UIHN
JIPyToTo YelioBeKa

B obJ1acTH 3¢TETHYECKOT0 BOCTIMTAHUSA:

- 3CTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOYast 3CTETUKY ObITa,
HAYYHOT'O M TEXHHUECKOTO TBOPUECTBA, CIIOPTa, TPYIa U
0OIIIECTBEHHBIX OTHOILICHHMI;

- CIIOCOOHOCTh BOCITPHHUMATD Pa3IMYHbIC BUIBI HCKYCCTBA,
TPaJUIIAN ¥ TBOPYECTBO CBOETO M APYTUX HAPOJIOB, ONIYIIAThH
SMONMOHAIBHOE BO3ICHCTBUE UCKYCCTBA;

- y6e)KI[eHHOCTI> B 3BHAUUMOCTH HJId JIMYHOCTHU U O6IIIeCTBa
OTEYECTBEHHOI'O M MUPOBOT'O MCKYCCTBA, ITHUYCCKUX
KyJbTYPHBIX TPaJAULIUN U HAPOJHOIO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPA)KEHUIO B Pa3HBIX BUAAX HCKYCCTBA,
CTpeMIICHUE MIPOSBIATH Ka4eCTBa TBOPUYCCKOH THIHOCTH;
OBiaieHne YHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMH
JeHCTBHAIMU:

a) oOIeHue:

- OCyHIECTBJ'IHTL KOMMyHI/IKaHI/II/I BO BCEX C(bepax KU3HU,

- pacmo3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHNUS, TOHUMATh
3HAaYCHHE COIMAJIbHBIX 3HAKOB, PACITO3HABATH MPEATOCEUIKH
KOH(IIUKTHBIX CUTYAIMA U CMATYATh KOH(IUKTEI,

- pa3sBEPHYTO M JIOTUIHO HU3JIaraTb CBOIO TOYKY 3PCHHUA C
HCIOJIb30BAHUCM A3BIKOBBIX CPEACTB

B 00J1acTH 3K0JIOrHYECKOT0 BOCTIUTAHUSA:

- chopMupOBaTH YMEHUS paco3HABATh (HU3NICCKHC
sIBIICHU (TIPOLIECCHI) U OOBACHATH UX HAa OCHOBE
H3yYeHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBI)KEHKE, CBOOOIHOE MafieHue Ted,
IIBIDKEHHUE TI0 OKPYKHOCTH, HHEPIIHUS, B3aNMOACHCTBHIEC
Tel, KoJiebaTeIbHOS IBIKCHHE, PE30HAHC, BOJHOBOE
IBIDKEHUE; TUPPy3us, OPOyHOBCKOE ABIKCHHE, CTPOCHHE
JKUIKOCTEH M TBEPIIBIX TEJ, U3MEHEHHE 00beMa Tel MpH
HarpeBaHUU (OXJIaXKICHUH), TEIUIOBOE PAaBHOBECHE,
HCTIapeHHe, KOHACHCAIHs, IUIaBIeHNe, KpUCTAJUTHU3AIHs,
KHIICHHE, BIAXXHOCTh BO3/yXa, CBSI3b CPeIHEH
KHHETHYECKON SHEPTrUH TEIUIOBOTO ABHKEHHS MOJEKYI C
a0COIOTHOM TEMIIEPATypPOH, MOBBIIIEHUE TABIICHUS raza
IIPH €r0 HaTPEeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEKIY
napaMeTpaMH COCTOSIHUS ra3a B H30IpoIieccax;
AIIEKTPH3ALHs TeJl, B3aUMOICHCTBHE 3apsI0B, HArPeBaHUE
MIPOBOHIKA C TOKOM, B3aUMOJICHCTBHE MarHUTOB,
ANIEKTPOMAarHUTHAS HHIYKIHS, IEHCTBHE MArHUTHOTO TOJIS
Ha TPOBOJIHUK C TOKOM U IBIKYIIUHCS 3apsi,
ANIEKTPOMArHUTHEIC KOJICOaHUS M BOJTHBL, TIPSIMOJIMHEHOE
pacmpocTpaHeHHE CBETa, OTpaKEHHUE, TPEJIOMIICHHUE,
nHTEepdepeHnns, TnhPaKINs U MOIIPU3ALUS CBETA,
Jucriepeus cBeta; GoTodiekTpruieckuii 3hdexT, cBeToBoe
JIaBJIeHUE, BOSHUKHOBEHHE JTMHEHYAaTOrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS U HCKYCCTBEHHAs
PaznoaKTUBHOCTh

- chopMupoBaTH YMEHHUS IPIMEHATH MTOJTydeHHbBIC 3HAHUS
JUTIA OOBSICHEHHS! YCIIOBUH MPOTEKAHUS (PH3HUSCKUX
SIBIICHUH B IPUPOJIE U JUISl IPUHATHS IPAKTUUECKUX
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MPUMEHSTH 3HAHUS 00 U3MCHCHUU KJINMATa,
TIPUHITUITE] OEPEXITMBOTO IPOM3BOJICTBRA,

3¢ (G EeKTHBHO IEHCTBOBATH B YPE3BBIYANHBIX
CUTYAIHIX

K 1.4

- ¢(hOpMHUPOBAHHOCTH IKOJOTHUYCCKON KYJIbTYPbI, TOHUMAHUE
BIIUSTHUS COLIMATBHO-DKOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE
MPUPOHON U COIUATIBHOMN CPEJIbl, 0CO3HAHUE IPOOIIEM;

- TUIAHUPOBAHUE U OCYILECTBICHUE ACHCTBUI B OKpYKAIOIIeH
cpelie Ha OCHOBE 3HAHUSI LieJiell YCTOWYMBOTO pa3BUTHSA
YeII0OBEYECTBA; ~aKTHBHOE HETIPUATHE ACHCTBHMA, IPUHOCAIINX
BpeIl OKpYIKaroIel cperie; - yMEeHHe IIPOrHO3UPOBATh
HEeOJIaroNpHUATHBIC YKOJIOTHIECKIE MOCTIEICTBHA
MPEANPUHIMAEMBIX JIEUCTBHM, MPEIOTBPAIIATD UX;

- pacIIupeHNe OMbITa AeATEIHHOCTH SKOIOTHIEeCKOI
HaIpaBJIeHHOCTH;

- OBJIaJICHHE HABBIKAMH y4eOHO-HCCIIEI0BATENBCKOM,
MIPOSKTHOM M COIUAIBHON EATEIEHOCTH

pelieHuil B MOBCETHEBHOM )KU3HHU [T 06eCTIeUeHHs
0e30macHOCTH MpH 00palleHnH ¢ OBITOBBIMH ITPUOOpaAMH 1
TEXHUYECKUMH YCTPOMCTBAMU, COXPAHECHHS 310POBbS
COOJTIOZICHHST HOPM 3KOJIOTHYECKOTO TTOBEACHHUS B
OKpy’Karolieil cpelie; MOHUMAaHHE HEOOXOTUMOCTH
OPUMEHEHHS TOCTIKCHUN (DM3UKU U TEXHOIOTHH TSI
PAIMOHAIBHOTO IPUPOIOTIONB30BAHIS

BBINONHATH KaIaCTPOBBIC CHEMKH U KaJaCTPOBBIC paOOTHI 110 ()OPMHUPOBAHUIO 36MEIbHBIX YUACTKOB.
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2. CTpyKTypa M cofep:kaHue 001meo0pa3oBaTeIbHON 11 CHUILTHHbBI

2.1 O0beM QMCHUIIMHBI ¥ BUIbI y4e0HOH padoThl

Bup y4eoHoii pa6oTnl O0bem B
yacax
O0bem o0pa3oBaTeIbHOI NPOrPpaMMBbI 168
AUCHUILTHHBI

1. OcHoBHOe coep:KaHue 72
B T. 4.
TeOpeTHIeCcKoe 00ydeHNe 52
mabopaTopHbIe 3aHATHS 8
KOHTPOJIbHBIE pabOTHI 12
2. IIpo¢eccuoHaTBLHO-OPHEHTUPOBAHHOE 84
cojepKaHue
B T. 4.:
TeopeTHIeCcKoe 00yUueHne 64
mabopaTOpHbBIC 3aHIATHS 20
Koncynbranus 6
IIpomexyToyHas aTTecTanus (IK3aMeH) 6
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2.2. TeMaTnyeCcKMil IJIAH U COAeP:KaHHUe TN CHUILIHHBI «PU3HKa»

HaumenoBanuepasnenoB u| CoaepxxaHue y4eOHOro MaTepualia, 1ad00paTopHble U NPaKTHYecKHe PA0OThL, HUHAMBUIYAJIbHbIN NPOEKT DopmupyemMbIe
TeM (ecnu npedycmompenot) ?lg:(fr oomue u
npogeccuoHaIb
HbIE
KOMIIeTEeH N
"
1 2 3 4
BBenenue. Coaep:xanue yueGHOro MmaTepuaJjia: 2 OK 03
Pu3nKa H METObI Odmsnka — (hyHIaMEeHTaNbHAs HayKa O mpupoae. EcTeCTBeHHO-HAYYHBIH METO/ MO3HAHUS, €r0 BOZMOXKHOCTH W TPaHUIIBI OK 05
HAay4YHOIr0 MO3HAHUSA  MPUMEHNUMOCTH. OKCIEPUMEHT W TEOpHs B TpoIecce IO3HAHWS NPHPOIsl. MozaennpoBaHue (GpH3MUYECKUX SBICHAN U
mporieccoB. PoJib skCriepuMeHTa ¥ TEOPUH B IIpoliecce Mo3HaHMUA Npuponsl. dusnudeckas BennuuHa. DU3HUECKUE 3aKOHBI.
["paHuUIIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB M Teopuid. [IpuHimn coorBeTcTBUs. [1oHATHE O DU3MYECKOH KapTHHE MHpa.
[MorpeurHoCTH U3MEpPEeHUN (U3NYECKUX BEIUYUH. 3HaueHnue puzuku npu oceéoenuu npogpeccuit CIIO u cneyuanvrnocmeii
CIIO
Paznen 1. Mexanuka 10 OK 01
Tema 1.1 Cojaep:kanne y4e6HOro MaTepuaa: 2 OK 02
OCHOBbBI KHHEMATHKH  MeXaHMYECKOE JBIKEHHE U €ro BHAbL MarepuanbHas Touka. CKaaApHble U GeKmMopHble (u3uuecKue 6eutunbl. OK 04
OTHOCHTENEHOCTE MEXaHH4YecKoro maBmkeHms. Cucrema otcuera. [Ipuanmm otHocutenmsHOCTH [ammmes. CrmocoObr OK 05
ommcaHus ABWxkeHHA. Tpaekropus. IlyTs. [lepemernenue. PapHoMmepHOE npsmomrHeitHOe aBrkeHre. CKOpocTh. Y paBHEHHE OK 07
JIBUJKEHUSI. MTHOBEHHass M CpEeAHsAs CKOpOCTH. YckopeHue. IIpsMonMHENHOE IBMIKEHUE C IOCTOSHHBIM YCKOPDEHHEM. MK 1.4
JIBIDKEHHE C TOCTOSHHBIM YCKOpEHHEM CBOOOJHOIO MajeHus. PaBHOMEpHOE ABIKEHHE TOYKH II0 OKPY>KHOCTH, YIJIOBas
ckopocTb. LleHTpocTpemMuTensHOE yeKopeHne. KireMaTrka abCoII0THO TBEPIOTO Tea
Tema 1.2 Coaep:xaHue yueOHOro MaTepuaJjia: 4
OCHOBBI IMHAMHKH OcHoBHas 3anaya guHamukd. Cuna. Macca. 3akonsl mexaHukd Herorona. Cuibl B mpupoge. Cuiia TsDKECTH M cuia
BCEMHUPHOTO TATOTEHUs. 3aKOH BCEMUPHOr0 TiAroteHus. IlepBas kocMuueckasi CKOpOCTh. [[BMKeHHE MaHeT U MajblX Tell
ConHeyHoli cucteMsbl. Bec.
Hesecomocts. Cunsl ynpyroctu. Cunst mpenus
Tema 1.3 Coaep:xaHue y4ueOHOro MaTepuaJja: 4
3akoHbl coxpanenusi B Mmmynec Tena. Mmmynbc cuibl. 3aKOH cOXpaHeHUs MMILylibca. PeaxTuBHoe nBuxeHue. Mexanuueckas padoma u
MeXaHUKe mouinocme. Kunemuueckaa nepzus. Illomenyuanvnan snepzusa. 3aKon coxpanenun mexanuyveckoii snepzuu. Padora

CUJIBI TSOKECTHU M CHUJIBI YIIPYTOCTH. KOHCGpBaTI/IBHBIe CHUIJIBI. Hpumeueuue 34KOHO06 COXpAHEeHUA. Hcnonp3oBaHne 3aKOHOB
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Tema 2.1
OCHOBBI MOJIEKYJISIPHO
- KHHETHYeCKOHTeopuu

MEXaHUKN Ui OOBSCHCHHS JBWKCHHS HEOCCHBIX TN W i PAa3BUTHA KOCMHUYECKMX WCCICIOBAaHUM, TPaHUIIBI
MPUMEHNMOCTH KJIaCCHUECKOW MeXaHUKH. IIpakmuueckoe npumenenue puuuecKkux 3HaAHUN 6 NOBCEOHEBHOU HCUIHU
013 UCNOIb308AHUA NPOCHIBIX MEXAHUZMO8, UHCIPYMEHM 08, MPAHCHOPMHBIX CPEOCME

Pa3znen 2. Moaekyasipuasi pu3uKa U TePMOANHAMHUKA
Coaep:xanue yueOHOro MaTepuaJjia:

OCHOBHBIE TIOJI0KEHHUS MOJICKYILIPHO-KHHETHIECKOH Teopru. Pa3mMeps! 1 Macca MOIIeKy1 HaToMOB. BpoyHOBCKoe IBIKEHHE.
CHITBI ¥ SHEPTH MEXMOJICKYIIIPHOTO B3auMozecTBusA. CTpoeHHe Ta3000pa3HbIX, KUIKAX U TBEPIBIX TeN. M neanpHbIi ras.
JlaBnenne ra3a. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHYECKOH TeopmH ra3oB. Temmeparypa M ee H3MepeHHe.
/AGCOJTIOTHBIM HYJIb TeMITeparypsl. TepMoIuHaMuUYecKas IKajia TeMIeparypsl. TeMmepatypa 38e3a. CKOpOCTH JBHKESHUS
MOJIEKYNT ¥ WX W3MEpCHHE. YpagHeHue cocmoanua udeanvhozo 2aza. Vzomnpoueccsl U ux rpaduku. I azoevie 3axoHbl.
Monapuan 2a306asa NOCMOAHHAA

30

JlaGopaTopHble 3aHATHS:

Vlabopamopnas paboma Nel. V3yueHne OJHOTO U3 U30IMPOLIECCOB

Tema 2.2
OCHOBBI TEPMOJAMHAMHMKH

ConeprxaHue yueOHOr0 MaTepuaJa:

BHyTpeHHSAS SHEprus CUCTEMbl. BHYyTpeHHsS 3Heprus uaeanbHOro rasza. Paboma u mennoma Kax ¢popmvl nepedauu
onepeuu. Tennoemxocms. Yoenvnas mennoemkocmes. KoanaecTBo TEIUIOTHL. Ypashenue mennogozo bananca. IlepBoe
Hayalo TEepMOJMHAMHMKU. AjnnabaTHeId mpouecc. Bropoe Hauano tepmoaunamuku. Ilpunyun Oeiicmeus menniogoi
mawunvl. Tennoesvie osuzamenu. KIIJ[ mennoeozo osuzamens. Xonoounvnvie mauwiunovl. OXpaHa mpupoIbl

\Pewenue 3a0au c npogheccuonanbHoii HANPageIeHHOCMbIO

Tema 2.3
ArperaTtHble COCTOSIHUS

BellecTBa U ¢a3oBble
nepexoabl

Coaep:xanue y4eOHOro MmaTepuaJia:

Hcnapenue u koHneHcanus. HacbleHHbIH ap U €ro CBOUCTBA. AOCOIIOMHAA U OMHOCUMETbHASA 6I1AHCHOCHTb
6030yxa. 11pnOoOpsI 1S onpesieNieHus BIAXHOCTH Bo3ayxa. Touka pocel. KumeHnue. 3aBUCHMOCTh TeMIIEpaTyphl
KUTICHUS OT faBieHust. Kputnaeckoe cocTosiHue Bemecta. Ilepezpematilt nap u e2o ucnoyib3o8anue 6 mexHuke.
XapaKkTepHuCTHKa KHUAKOTO COCTOSHUS BemecTBa. [I0BepXHOCTHBIN CIIOH KHIKOCTH. DHEPTUs IMOBEPXHOCTHOTO
cnosa. bmwxauil nopsinok. Ioeepxnocmnuoe namsaxncenue. Cmauueanue. Aenenun na cpanune 3HcuoKocmu ¢
meepovim menom. KamusipHbIe SBIICHUS. XapaKTepUCTHKA TBEPAOTO COCTOSHUS BemecTsa. Kpucramimaeckue
n aMop¢HBIE Tesa. YIpyrue CBOWCTBA TBEpABIX Tel. 3akoH ['yka. MexaHWYecKue CBOWCTBA TBEPABIX TeIl.
[Mnactuyeckas (ocrtarounas) nedopmanus. Tennoeoe pacwupenue meepovblx mel U HCUOKOCHIEL.
Koagppuyuenm nuneiinozo pacwupenusn. Kodgpgpuyuenm o6vémnozo pacuwupenusn. Yuem pacuiupenus 6
mexnuke. Ilnasnenue. Yoenvnaa mennoma nnaenenus. Kpucrannuzauus. IIpakmuueckoe npumenenue 6
n06CEOHEBHOU HCUIHU (PU3UYECKUX 3HARUTL 0 CBOIICIMEAX 24308, HCUOKOCMEll U meepoblX men

Pewienue 3a0au ¢ npogheccuoHanbHoll HANPAGIEHHOCMbIO

JlabopaTopHble 3aHATHSA:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.4
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Vlabopamopnas padoma No2 Onpedenenue 61ax3cHocmu 6030yxa. 2

Vlabopamopnas padoma Ne3 Onpedenenue KoIhhuyuenma no6epxHoOCnHO20 HAMAICEHUA HCUOKOCIU 2

KonTpoabHas padora Nel «MonekynsapHas GU3NKa U TEPMOTAHAMHKA

Pa3gen 3. DuexkTpoanHaMuKa 56
Tema 3.1 Conep:xanue y4eOHOr0 MaTepHaJia: 6
DJIeKTpHYecKoe moJje . z

nekmpuueckue 3apadvl. DIEMEHTAPHBIA JIEKTPUUECKUN 3apsn. 3akon coxpanenus 3apada. 3axkon Kynona.

DIEKTpUYECKas MOCTOSIHHAS. DJICKTPUICCKOE moJie. HanpskeHHOCTh NIEKTPUIECKOTo MoJis. [[pUHIIHIT Cyepo3UITiy MOJIeH.

ITposoonuku é anekmpuueckom none. /Juanekmpuu ¢ 3nekmpuydeckom nose. Ionapuszayun ousnekmpukos. Pabora cun

hiiekTpocTatuueckoro nois. IloreHunan. Paznocms nomenyuanos. Ceénzv medxncoy HARPANCEHHOCHIbIO U PA3ZHOCHIBIO

nomenyuanoe Inekmpuueckozo noas. Inekmpoemxocms. Eounuyvt snekmpoemrxocmu. Konoencamopwoi. Coeounenue

KoHOeHcamopos 6 oamapero. DHepzusa 3apAXCeHHO20 KOHOeHcamopa. DHeprus JnekTpudeckoro moist. IIpumenenue

KOHOencamopos

Pewenue 3a0au ¢ npogpeccuonanvroii HanpasIeHHoCmsIo 2

JlabopaTopHble 3aHATHSA:

Vlabopamopnas padoma Ned. Onpedenenue 31eKmpuyeckoil eMKOCHU KOHOEHCAmopos 2
Tema 3.2 Coaep:xaHue y4eOHOTro MaTepuaJia: 6

3aKOHBI MOCTOSTHHOIOTOKA

'Y cnoBusi, HEOOXOAMMBIE sl BOSHUKHOBEHHSI M ITOJICPKAHUS 3JIEKTpHIecKoro Toka. CHilaToka M IUIOTHOCTh TOKa. 3aKoH
Oma 0nsa ywacmka yenu. 3A6UCUMOCHIbL INIEKMPUYECKO20 CORPOMUBTIEHUA OM MAmMepuand, ONUHbL U RNAOUAoU
nonepeunozo ceuenus npogoOHUKA. 3A8UCUMOCHIb INEKMPULECKO20 CONPOMUBIEHUA RPOBOOHUKOE OM MeMRepamypbol.
Temnepamypuutii kKorppuyuenm conpomuenenun. Ceepxnpogooumocme. Paboma u mowynocms noCmosaHHo20 moxa.
Tennosoe oeiicmeue moka. 3axkon /Dicoyna—Jlenya. Inekmpoosudxcywias cuia ucmovnuka moxa. 3axon Oma 01a
nonnoit yenu. Inexmpuueckueyenu. Illapannenvnoe u nociedosamenvroe coeounenue npoeooHuKos. 3akonvt Kupxzoga
ona y3na. Coedunenue ucCmoyHuUKO8 31eKmpudecKkoil snep2uu ¢ oamapero . Pewwenue 3aoau.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.4
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JlabopaTopHble 3aHATHSA:

Vlabopamopnasn padoma Ne5 Onpedenenue yoeivbHo20 CORPOmMuieHUs NPOBOOHUKA. 2
Vlabopamopnas padoma Ne6 Onpedenenue mepmuueckozo KoIgguuyuenma conpomusieHus meou. 2
Vlabopamopnas paooma Ne7 Hzmepenue I/]C u 6uympennezo conpomueienus UCMmo4HUKa moxd. 2
Vlabopamopnasa paooma Ne§8 H3zyuenue 3aKkoH06 noci1e008ameibH020 U NAPAJLIENbHO20 COeOUHEHUTL NPO8OOHUKOS. 2
Jlabopamopnasa padoma Ne9 Hccnedosanue 3a8UcumMocmu MOWHOCMU 1AMNbl HAKATUGAHUA OM HANPANCEHUA HA €€ 2
Basicumax. 2
Vlabopamopnas padoma Nel 0 Onpedenenue KII/] snexmponiaumku
KonTpoJsbHas padota Ne2 «DJeKTpUUECKOE MOJie. 3aKOHBI TOCTOSTHHOTO TOKa) 2
Tema 3.3 Coaep:xanue yueOHOro MmarepuaJjia: 4
DJIeKTpUYeCKHil TOK B N
DIEeKTpUYECKHi TOK B MeTajllaX, B DJEKTPOJUTaX, ra3ax, B Bakyyme. Jiaexkmponus. 3axkou rnexkmponusa Dapades.
PASMHIMBIX cperax Inexmpoxumuueckuii Ikgueanenm. Buowvl 2azoevix pazpados. TepmornexktponHas smuccus. [lnasma. Inexmpuueckuii
mox ¢ nonynpogoonuxax. CoOCTBEHHas U IPUMECHas NpoBoAUMOCTH. P-n mepexon. Ilpumenenue noynpoeooHUKos.
Ilonynposoonuxogsie npudopul
Pewenue 3a0au c npogheccuonanvbHoil HAnPaeIeHHOCMbIO 2
JlabopaTopHble 3aHATHSA:
Vladopamopnas paooma Nell Onpedenenue 31eKmpoxXumuiecko2o IKUeaneHma meou 2
Tema 3.4 Coaep:xaHue y4eOHOro MaTepuaJia: 4
MarsuTtHoe noJje B . N
€KTOp MHAYKIUH MAarHATHOTO 1OJIs1. HanmpshKeHHOCTh MarHUTHOTO 10, J[efiCTBIe MAarHUTHOTO TIOJISI Ha MPSIMOJIMHCHHBIH
MPOBOJHUK C TOKOM. B3aumogpeiicteue TokoB. Cuna Amnepa. Illpumenenue cunvt Amnepa. MarautHsiid notok. Pabora mo
MEpPEMEIICHUIO MMPOBOJHMNKA C TOKOM B MAarHUTHOM ToJje. J[eficTBHe MarHWTHOTO TOJS Ha ABIXKyIwmics 3apsa. Cuna
Vlopenua. Ilpumenenue cunwt Jlopenya. Onpenenenue yaenbHoro 3apana. Maznummnsie ceoiicmea eewjecmea. Maznummuasn
nponuyaemocms. CollHETHAS] aKTHBHOCTH U €€ BIMIHUE HA 3eMito. MarHuTHbIe Oypu
Pewienue 3a0au c npogheccuonanvhoil HanPagIeHHOCMbIO 2
Tema 3.5 Copep:xanue yueOHOI0 MaTepHaa: 6
DJIEeKTPOMATHUTHASA N o
S HAenenue Inekmpomaznumnoi undykyuu. IlpaBuno JleHma. 3aKkoH 3JIEKTPOMarHWTHOM WHAyKuuu. Buxpeeoe

anekmpuueckoe none. SJIC WHIYKIMHM B IBWKYIIUXCA NPOBOJHUKAX. Aenenue camoundykyuu. Huoykmuenocme.
Hepzua MAZHUMHO20 NONA MOKA.
B3auMOCBsI3b NIEKTPUUECKUX U MATHUTHBIX MOJIEH. DJIEKTPOMArHUTHOE TI0JIe

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
K 1.4
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euienue 3a0ay ¢ npogheccuonanvHoil HANPABIEHHOCMbIO 2
adopaTopHbIe 3aHATHS:
adopamopuasn pavoma Nel2 H3zyuenue saenenusn 31eKmpomazHUmMHOU UHOYKYUU 2
KountpouabHasi padora Ne3 «MarautHoe mnose. JIeKTpPOMAarHUTHAS UHAYKIIHS» 2
Paszgen 4. Kosie6anus u BOJHbBI 20
Tema 4.1 Mexanndeckne Coaep:kaHue y4e0OHOro MaTepuasia; 4 OK 01
KO0J1e0DaHUsI U BOJIHbBI OK 02
KonebarenpHoe nBuxkenue. ['apmonndeckue kosiebanums. CBOOOTHBIE MexaHUUeCKHe KoyieOanus. [IpeBpalieHne sHEpTruu OK 03
mpu KoneOaTenmpHOM ABIKeHHH. CBOOOMHBIC 3aTyXalolue MeXaHWdeckue KoieOaHus. MareMaTHYeCKHid MasTHUK. OK 04
[MpyXuHHBII MaATHUK. BEIHYKIeHHBIe MeXaHUYecKue kKonebanus. PesoHaHc. OK 05
ITonepeuHsle U MPOJOIBHBIC BOIHBL. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBL. YIIBTPa3BYK U €r0 MIPUMEHEHHE OK 07
K 1.4
Tema 4.2 CosiepskaHne y4e6HOro MaTepuaa: 10
DJ1eKTPOMATHUTHBbIE
CBoOOIHBIC AIIEKTpOMAarHUTHEIE KoneOaHus. [IpeBpamieHune »Hepruu B KosieOaTenbHOM KoHType. Popmyna Tomcowna.
KOJIeOaHUs U BOJIHBI o
3aryxaromue IeKTpPOMarHuTHEIE KoireOaHus. ['eHepaTop He3aTyXaoMMX IeKTPOMArHUTHEIX KoJjieOaHMi. BrIHy ) 1eHHBIE
hiektprdeckue koneOauus. Ilepemennwviii mok. I'enepamop nepemennozo moka. Emkocmnoe u unoykmueHnoe
conpomuenenus nepemeHnozo0 mokda. Akmuenoe conpomuenetnue. 3akon Oma 0na 31eKMPUYECKO Yenu nePemMenHozo
moxa. Paboma u mowynocms nepemennozo moka.Pesonanc ¢ anexmpuueckoii yenu. Tpaucghopmamopuwt. Toxu évicoxoi
uacmomut. Ilonyuenue, nepedaua u pacnpedeienue 3r1eKmpoIHepzuu. DICKTPOMATHUTHOE TOJNE KaK OCOOBIH  BHI
MaTepUH. JJICKTPOMAarHuTHBIE BONHBI. CBOWCTBA OSJEKTPOMArHUTHBIX BONH. BuOpatop Tepma.  OTKpBITHIN
KoneOaTenpHbI  KOHTYp. M3o0pererme pammo A.C. [lomoeM. [lomstHe o pamuocBszu. IIpwHIMIT paguoCBs3W.
[MpuMeHeHHE TIEKTPOMATHUTHBIX BOJH
\Pewenue 3a0au ¢ npogheccuonaibHoll HAnPaeIeHHOCMbIO 2
JlabopaTopHble 3aHATHSA:
Vlabopamopnas pavoma Nel3 Hzyuenue padomsl mpancghopmamopa 2
Kontpoabsnas padora Ne 4 «KoseOaHus 1 BOTHBD 2
Pa3gen 5. OnTuka 20
Tema 5.1 Coaep:xaHue y4eOHOro MaTepuaJa: 4 OK 01
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IIpupona cBera

Toueunsrit ncTOUHUK cBeTa. CKOPOCTH PacIpOCTpaHEHUS CBETa. 3aKOHBI OTPAXKCHHS U TIpesloMyieHns cBeTa. CoTHEeUHBIC U
myHHBIe 3aTMeHus. [Ipuanun IroireHca. ITomHoe oTpaxkenue. JIunsel. [locTpoeHne m3obOpakeHus B JInH3ax. Dopmyina
TOHKOH JIMH3BL. YBeNuueHne NuH3bl. [7a3 kak onrmdeckas cucrema. Onrndeckue npubopsl. Teneckonsl. Cuna céema.
Oceewiénnocms. 3aKonsl oceejennocmu

\Pewenue 3a0au c npogheccuonanbHoii HANPaeIeHHOCMbIO

JlabopaTopHble 3aHATHSA:
Vlabopamophas paboma Nel4 OnpenencHue MOKa3aTels MPEIOMICHHS CTEKIIa

OK 02

OK 04

OK 05
K 1.4

Tema 5.2
BoJsiHoBBIE CBOlicTBAacBeTAa

Conep:xaHue y4eGHOT0 MaTepHaia:

WuTepdepenmus cBeta. KorepeHTHOCTh CBETOBBIX Iydeil. MHTepdepeHmms B TOoHKHMX IUieHKax. Komsma HeroTona.
Vcnonb3oBanue uHtepdepeHuny B Hayke u Texuuke. Judpaxuus csera. Judpakums Ha menu B napauiedbHbIX JTydax.
Jludpaxkunonnas pemerka. [lonstue o romorpaduu. [Tonsipusanms nonepeuHbix BosH. [lonmspusaumst cBera. J[BoiiHoe
mmygenpenomienue. [lonsapounsl. Jucnepcust ceera. Buasr m3nyuenuid. Buasl criektpoB. Criektpbl ucnyckanus. CreKkTpbl
mornomeHus. CriekTpanbHbIH aHamn3. CHeKTpaibHBIC KIAacCHl 3Be3l. YIbTpaduoneroBoe u3mydeHue. MudpakpacHoe
n3nyueHue. PentrenoBckue ayuyn. Mx npupona u cBoiictBa. [llkana 31eKTpOMarHUTHBIX U3IYUYEHUI

KonTpoJabHas padota Ne 5 «Onruka»

Tema 5.3
CnenuanbHasi TeopHs

OTHOCHTECJIBHOCTH

ﬂBI/I)KeHI/Ie CO CKOPOCTBIO CBETA. HOCTyJ’IaTLI TCOpPHUHU OTHOCHUTCIIBHOCTHU M CJICACTBUA U3 HI/IX.I/IHBapI/IaHTHOCTL MOOYJIA
ICKOPOCTH CBETAa B BAKYyMC. 3H€pFI/I$I mokosi. CBsI3b MacChl K OHEprun CBO60,I[HOI>'I YaCcTHUIIEL. DIIEMEHTEI pGHﬂTHBHCTCKOﬁ
JUMHAMHKH

Paspnen 6. KpanToBasi pusznka

12

Tema 6.1
KpanToBasi onTuka

Coaep:xanue y4eOHOro MaTepuaJia:

KBanToBas runoresa [1nanka. Tennosoe uznyuenue. KopnyckymsipHo-BonHoBo# ayanusM. @ortonsl. ['unoresa ne bpoiis o
BOJIHOBBIX CBOMcTBax yactuil. CooTHOIIeHHE HeonpeaeaeHHocTell ['eisenbepra. JlaBieHne ceeta. XUMHUUECKOE ACHCTBHUE
ceera. OnbiTel [1.H. JleGenea u H.M. BasunoBa. @omoagpgpexm. Ypaenenue Jitnuwmeiina ona pomosgpgpexma.
\Brewinuii ¢pomodnekmpuueckuii Ippekm. Buympennuii gpomoagpgpexm. Tunwvi pomornemenmos. Ilpumenenue
homorppexma

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.4

Tema 6.2
dusukKa aToMa HaTOMHOI'0
siipa

Conep:xaHue y4eGHOro MaTepHasa:

PazBuTHE B3TI10B Ha CTPOCHME BeIecTBa. MoAeIH CTPOEHUsI aTOMHOT0 s1/1pa.3aKOHOMEPHOCTU B aTOMHBIX
crekTpax Bojopoaa. SnepHas Mozxens aroma. OnbITelD. Pesepdopna. Moaens aroma Bogopoaa o H. bopy. KBantossie
noctynatsl bopa. /lazepwi. PannoakTuBHOCTS. 3aKoH panOAKTHBHOTO pacmaaa. PaqnoakTHBHBIE IPEBPALCHNS.

CriocoObl HAOIOACHNS W PETHCTPAINH 3apsDKEHHBIX dacTuil. D¢ ekt BaBunosa — Uepenkosa. CTpoeHre aTOMHOTO sipa.

e(eKT MaccChl, SHEPIHs CBSI3U M YCTOWYMBOCTb aTOMHBIX siiep.flnepHsle peakimu. Jdepnaa Inepzemuxa.
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DHEpPreTUYeCKUil BBIXOJI SIACPHBIX peakuuid.VIckyccTBeHHasi paauoakTUBHOCTD. JleneHue Tsokenbix saep. Llemnas
simepHasi peakuus. Y npasiisieMas HenHas peakuus. SaepHbiii peaktop. TepMmosaepHblil cunTes. DHeprus 3se3a. [lonyuenue
PaIMOaKTUBHBIX M30TONOB MHX NpHMEHEeHHEe. brojormaeckoe neiicTBHe pamnoOaKTUBHBIX H3ITydeHHH. DJIeMEHTapHBIE
HMaCTHITHI

KontpoabHas padora Ne 6 «KBanTtoBas ¢husnkay Peuwtenue 3a0au ¢ npogheccuonanvuoii HanpasieHHOCmMoio 2
Tema 7.1 Pa3zen 7. Ctpoenne Beesennoi 6
Crpoenne CorHeqHOM
P Coaep:xaHue y4e0HOro MaTepuasa: 2 OK 01
CHUCTEMBI
ConHeyHas cucTeMa: IUIaHEThl U Majble Tena, cucreMa 3emissi—JlyHa OK 02
OK 03
Tema 7.2 Cozaep:kaHne y4eGHOro MaTepHaa: 2 OK 04
Opomonus Beenennoit  Ctpoenue u 3omonus Connila u 38€31. Knnaccudukarus 38€371. 3BE3/1bI 1 HICTOYHUKHU UX SHEPTHU. 8§ 85
N 7
lanaktuka. CoBpeMeHHbIE PECTABICHUS O CTPOCHUH U 9BOJIONUHN Beenennoit
Koncyabranmus 6
I[poMe:kyTOUHASI aTTECTALMA: YK3aMCH 6
Bcero: 168
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3. YciaoBus peajau3anuu NporpaMmmbl 0011eo0pa3oBaTe/JJbHOM THCIUTIINHbBI

TpedoBaHNsI K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY O0ecne4yeHH 0

Peanuzanus yueOHOM TUCITUTUIMHBI TPEOYyeT HAMMUKS y4eOHOTO KaOruHeTa U 1abopatopuu (PU3UKH.
O6opynoBanue yueOHOTo KabUHeTa!

MOCaJ0OUHbIE MECTa MO0 KOJIMYECTBY 00yJaromuxcs, KjlaccHas Jocka, pabodee MecTo ImpernogaBaTes.
ABTOMaTH3MPOBAHHOE pabodee MECTO ¢ MOAKIIIOUEHUEM K ceTn IHTepHeT:

KOMIIBIOTEDP, MYJbTUMEIUUHBIA MPOCKTOP, SKPaH MPOCKIIMOHHBIA HACTEHHBIN PYJIOHHBIN.

Y4eOHbIe KOMITIEKTHI JIs POBEICHUS 1a00paTOPHO-TIPAKTUYECKUX PaboOT.

TexHuueckue cpencTra 00y4eHus:
[udposas nabopaTopus o HU3MKe A YIUTEIS;

2. ludposas naboparopus 1o GUUKE IS yUCHUKA;

3. Bechl TexHHYECKHE C Pa3HOBECAMUY;

4. Kowmmekt asst 1abopaTOPHOro MPAKTUKyMa MO ONTHKE;

5. KommiekT st 1a60paTopHOro MpakTUKyMa M0 MEXaHUKE;

6.  KommuiexT /1 1ab0paTOpHOro NpakTUKyMa MO0 MOJIEKYJISIpPHON (pU3HKE U
TEPMOJUHAMUKU;

7. Kommiekt st 1a00paTOpHOTO MpakTUKyMa II0 3JIEKTPUUYECTBY (C
TEHEPATOPOM);

8.  Kommuiekr mis wu3ydeHHs BO30OHOBISIEMBIX HCTOYHHKOB JHEPTUHU

(coyHEeuHOM, BETPOBOM 3HEPruu, OMO-, MEXaHUYECKOH U TEPMODJIEKTPUUECKON
SHEPIreTUKH);

9.  Ammepmertp nabopaTOpHBIii;

10. BoabT™MeTp 1a00paTOPHBIA;

11. Konopumerp ¢ HAOOPOM KaJIOPUMETPUUECKUX TEIT;

12.  TepmomeTtp 1abopaTOPHBIL;

13. Kommiekt ans  U3ydeHUs  OCHOB  MEXaHMKH, IHEBMAaTUKH |
BO300HOBJISIEMBIX HCTOYHUKOB YHEPIHH;

14. bapomerp-anepoun;

15. bnox nutaHus peryinpyeMslii;

16. Beb-xamepa Ha OJBU)KHOM IITATHBE;

17. Bwuneoxamepa i pabOThl C ONTUYECKUMHU IPUOOpaMH;

18. T'enepaTop 3BYKOBOI;

19. Turpomerp (nmcuxpomerp);

20. TI'py3 HabopHBIH;

21. /luHamOMeETp JEMOHCTPALMOHHBIH;

22.  KoMIIIEeKT nocyibl IEMOHCTPALIMOHHON ¢ IPUHAIJIEKHOCTAMU;

23. MaHoMeTp KUAKOCTHON 1EMOHCTPALIMOHHBIN;

24.  MeTtp AEMOHCTPALlMOHHBI;

25.  Mukpockon 1eMOHCTPalMOHHBIN;

26. Hacoc BakyyMmHbIi1 KoMOBCKOTO;
27. CTonuK NOgbEMHBII;

28. llltaTuB AEMOHCTPALMOHHBINA (PUZNIECKUI;
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29.

DJIEKTPOIUIUTKA;

30. HaGop neMoHCTpaIlMOHHBINA [0 MEXAaHUUYECKHUM SIBJICHUSIM;

31. Habop neMoHCTpaIlMOHHBIN MO IUHAMHUKE BPaIlaTeIbHOTO JBUKEHUS;
32. Habop neMoHCTpaIMOHHBINA 110 MEXaHHYECKUM KOJICOaHUSIM;

33. Habop 1eMoHCTpaIlMOHHbIA BOJTHOBBIX SIBJICHUM;

34. Bepepko Apxumena;

35. Magruuk Makcsemnia;

36. Habop ten paBHOrO 00beMa;

37. Habop Ten paBHOI MacChI;

38. IIpubop mis qeMOHCTpanuu aTMOC(HEepPHOTOo JaBJICHHUS,

39. Ilpusma, HaKJIOHSIOIIASICS C OTBECOM;

40. Ppryar 7eMOHCTpPaLlMOHHBINH;

41. Cocyabl COOOIIAIOIINECS;

42. CrakaH OTJIMBHOW JEMOHCTPALIMOHHBINH;

43. Tpy6ka HeroToHa;

44. Iap Ilackans;

45. Habop nEeMOHCTPAallMOHHBIA IO MOJIEKYJSIPHOM (U3MKE M TEIIOBBIM
SIBIICHUSIM;

46. Halop neMOHCTpallMOHHBIN MO T'a30BbIM 3aKOHAM;

47. Habop xanumuispos;

48. TpyOka miiga JeMOHCTpalUU KOHBEKIIUU B )KUJIKOCTH;

49. TunuHAPHI CBUHLIOBBIE CO CTPYTOM;

50. Iap ¢ konbLOM;

51. BBICOKOBOJIBTHBIM HCTOYHHK;

52. Teneparop Ban-ne-I'paada;

53.  Jlo3umerp;

54. KaMepTOHBI Ha PE30HAHCHBIX SIIHKAaX;

55. KommiekT npubopoB W MPUHAMIEKHOCTEH UIsi AEMOHCTpPALlUU CBOMCTB

SJICKTPOMArHMUTHBIX BOJIH,

56. Kowmmuiekr npuOOpoB s U3yYeHHs NPUHIMIIOB paguonpueMa U
paauoneperayy;

57. KoMmmiekT npoBOJOB;

58.  Maruur ngyrooOpasHblii;

59.  Marsur noysocoBOM 1€EMOHCTPALIMOHHBIN;

60. MarmmHa 31eKTpodopHas;

61. MasaTHUK 2IEKTPOCTATUYECKUI;

62. Habop mo n3yueHnto MarHuTHOTO TIOJIST 3EMITH;

63. Habop neMoHCTpaIMOHHBIN 1T0 MArHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
64. Habop neMOHCTpalOHHBIH O MOJIYIPOBOJIHUKAM;

65. Habop neMoHCTpalMOHHbIH 110 TOCTOSITHHOMY TOKY;

66. Habop neMOHCTpalOHHBIN [0 3JIEKTPUYECKOMY TOKY B BaKyyMEe;

67. Habop neMOHCTpalMOHHBIH 110 3IEKTPOJUHAMUKE;
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68. Habop nns eMOHCTpanuu MarHUTHBIX TIOJICH;

69. Habop nnst AeMOHCTpalUU FIEKTPUUECKUX MOJIEH;

70. Tpanchopmarop yueOHBINH;

71. Ilamouka CTEKJISTHHAS;

72. Ilamouka 300HUTOBAS;

73. TlpubGop Jlenna;

74. CTpellku MarHUTHBIC HA IITATUBAX;

75.  CynrtaH 3JIeKTpOCTaTUYECKUI;

76. lllTaTuBBI H30JIUPYIOIIHE;

77. DneKTpoMarHuT pa30OpHBIA;

78. Habop neMoHCTpaIrmOHHBIN 110 TEOMETPUYECKOM OINTHKE;
79. Habop neMoHCTpaIMOHHBIN 110 BOJITHOBOM OITHKE;

80. CrnekTpocKoll ABYXTPYOHBIH;

81. Habop cnekTpalbHbIX TPYOOK C HCTOYHHUKOM MUTAHUS;
82. VYcraHoBka misg uzydenus Gorodrddexra;

83. Habop nemMoHCTpalMOHHBIN 10 MOcTOsHHOTO [1nanka;
84. KoMIiekT HarJIsSJHBIX IT0COOMH IS IOCTOSHHOTO HCIIOIL30BaHU,
85. Komrutekt mopTpeToB st ohopMIIeHUST KAOMHETA;

86. KOMIUIEKT JeMOHCTPALIMOHHBIX YU€OHBIX TAOJIHII.

[Tpu Hanuuuu HEOOXOIUMOTOo 0OOPYAOBAHUS 3aHATUA MO (U3MKE B HEKOTOPHIX CIy4asX MOTYT
MIPOBOJIUTHCS B UMEIOLIUXCS B 00pa30BaTEbHON OpraHU3aIMi MaCTEPCKUX WA JaOOpaTOpHUsX.

Nudopmanuonnoe odecrneyenne 00ydeHus

a) OCHOBHasI TUTEpaTypa:

No /1t Hctounuk

1 ®usnka : 6a30BbIil ypoeHs : yuebnuk / H. C. Ilypsimiesa, H. E. Baxeesckas, [1. A.
Ucaes, B. M. Yapyrun. — 2-e uzn., crep. — Mocksa : [Ipocsemenue, 2025. — 512 c.
— ISBN 978-5-09-121349-2. — TekcT : 31eKTpoHHbIH // JIaHb : 27IeKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/473021 (nata
obpamenusi: 19.05.2025)

2 ®dusuka : 6a30BbI YPOBEHB : MPAKTUKYM IO PELIEHUIO 3a7a4 : yuedHoe nocodue / H.
C. ITypeiuesa, H. E. Baxeesckas, . A. Ucaes, B. M. Hapyrun. — 2-e usz., crep. —
Mockaa : IIpocsemenue, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — TexkcrT :
3JIeKTpOHHBIH // JlaHb : anekTpoHHO-Onbnmoreynas cucrema. — URL:
https://e.lanbook.com/book/473018 (mata obpamenus: 19.05.2025).

3 Mskurues, I'. 5. ®uzuka: 10-ii knace: 6a30BbIif U yriyOnEHHBIA YPOBHU : YUEOHUK /
I'. 4. Maxumes, b. b. Byxosues, H. H. Corckwuii ; mox penakiueit H. A.
[TapdenTtreBoit. — 11-e uzn., crep. — Mocksa : [Ipocsemenue, 2024. — 432 c. —
ISBN 978-5-09-112178-0. — TexkcT : a1nexTpoHHbIi // JIaHb : 31eKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/408686 (nara
oOpamenusi: 19.05.2025)

4 Msikumes, I'. 5. @usuka: 11-i knace: 6a30BbIid U YIITyOJIEHHBIN YPOBHU : Y4EeOHUK /
I'. 4. Msaxumes, b. b. Byxosues, B. M. Yapyrus ; mox penakmueit H. A.
[TapdenTtheBoit. — 12-e u3n., crep. — Mocksa : [Ipocsenienne, 2024. — 432 c. —




ISBN 978-5-09-112179-7. — TekcT : aneKkTpoHHbIH // JIaHb : 31eKTpOHHO-
oubmmoteunas cuctema. — URL: (mara o6pamenus: 19.05.2025).
5 I'opnau, B. B. ®u3uka : yueOHUK AJ1s1 CpeiHEro npodeccuoHanbHOro oopaszoBanus /
B. B. lN'opnau. — 2-e uzna., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2025. —
215 c¢. — (Ilpodeccuonanpuoe obpazosanue). — ISBN 978-5-534-09366-7. — Texkcr
: aneKkTpoHHbIH // ObpazoBarenbHas miargopma FOpaiit [caiiT]. — URL:
https://www.urait.ru/bcode/563270 (nata o6pamenus: 19.05.2025).
0) JOMONHUTENbHAS IUTEpaTypa:
Ne /i Hcrounnk

6 Aiizenion, A. E. ®u3suka : y4eOHUK U TPAKTUKYM JIJISI CPETHETO
npodeccnonansHoro oopazosanus / A. E. Aiizeniion. — MockBa : M31aTenscTBO
IOpaiir, 2025. — 380 c. — (IIpodeccuonanpHoe odbpazopanue). — ISBN 978-5-534-
18089-3. — Tekcr : anekrponHHbIi // Obpa3zoBatenbHas miargopma FOpaiir [caitt]. —
URL: https://www.urait.ru/bcode/561905 (nata obpamenus: 19.05.2025).
7 Bacunbes, A. A. ®usuka : yueOHOE Mocodue AJisi CpeHero nNpoQecCuoHaIbHOTO
obpazoBanus / A. A. Bacunnses, B. E. ®enopos, JI. /1. XpamoB. — 2-¢ u31., UCIIP. U
nor. — Mocksa : M3marensctBo FOpaiit, 2024. — 221 ¢. — (IIpodeccronanpHoe
oOpazoBanue). — ISBN 978-5-534-05702-7. — TekcT : 3IeKTpOHHBIH //
Oo6pazoBarenbHas miatdgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/556170
(mara obpamenus: 19.05.2025)
8 KpaBuenko, H. FO. ®usuka : yueOHUK U IPAKTUKYM ISl CPEAHETO
npodeccuonanbHoro oopazosanus / H. 0. KpaBuenko. — Mocksa : M3natenbeTBoO
FOpaiir, 2025. — 322 c¢. — (IIpodeccuonanpuoe odbpazopanue). — ISBN 978-5-534-
19225-4. — Texcr : anexktponHsliil / OOpa3oBarenbHas mwiardopma FOpaiit [calT]. —
URL.: https://www.urait.ru/bcode/561626 (nara obpamenus: 19.05.2025).

B) TNICPUOANYCCKUEC U3 JaHHUS:

Ne n/nn Hcrounnk
9 EcrecTBeHHbIE U TEXHUUECKUE HAYKH : HAyd. )KypHal / ri. pen. A. 5. XaBkuH. —
Mocksa : OOO "UznarensctBo "CrnytHuk+", 2002 — .— Boixoaut 12 pa3 B roa. —
ISBN neuatHoit Bepcuu 1684 —2626. — TekcT : HENOCPEACTBEHHBI.

4. KoHTPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHUS AU CHHMIIIMHBI
KoHTpoJib 1 o1ieHKa pacKpbIBalOTCS Yepe3 YCBOEHHBIE 3HAHUS U IPUOOPETEHHbIE 00YyYaroIIUMHUCS
YMEHHUS, HalpaBlCeHHbIE Ha (QOpPMHUpPOBaHME OOLMX U MNPO(HECCHOHAIBHBIX KOMIETEHLUH.
KomneTreHuu JomKHbI ObITh COOTHECEHBI C IPEAMETHBIMU pe3yJibTaTaMu. J{J1s1 KOHTPOJIS ¥ OLIEHKH
pe3yabTaToB OOydyeHMsl IpenojaBareidb BblOMpaeT (GOpMBI M METOABI C  Y4YETOM
npodeccuoHanuzauuy o0y4eHus o MporpaMMe AUCHUIIINHBL.

Koa n HaumeHoBaHue Pa3zgen/Tema Tun oeHoYHbIX
¢dopmMupyembIX KOMIIETEHIUI MepOoNpPUATHIA
OK 01. Brioupats crioco0Osl petiienns  |Pasgen 1. Temsr 1.1., 1.2, 1.3
Bamay npodeccuoHaaIbHON Pazgen 2. Temsr 2.1.,2.2., 2.3. - YCTHBIH ompoc;
MeATeTLHOCTH TPUMEHUTEITBHOK Paznen 3. Temsr 3.1.,3.2.,3.3.,3.4,, *  (poHTANBHBIHOMPOC;
pa3IMIHBIM KOHTEKCTaM 3.5. ® OIICHKA KOHTPOJIbHBIX
Pasyen 4. Tembi 4.1., 4.2, pabor;
Paszien 5. Temsr 5.1.,5.2., 5.3. ®  HabJTIO/ICHHE 32 XOZIOM
Paznen 6. Temn1 6.1.,6.2. BBLIIOTHCHIA
OK 02. Mcnonb30Bath cOBpeMeHHbIE  Pazmen 1. Temsr 1.1., 1.2, 1.3 n1abopaTopHBIX pabor;
CPE/ICTBA MOKCKA, AHAH3A 1 Paszen 2. Temsi 2.1., 2.2, 2.3. ® _OUCHKA BLITIOMHCHIA
MHTEPIPETALUU HHpOpMAITIHI 1 Pazmen 3. Temsr 3.1.,3.2., 3.3., 1a00paTopHbIX padoT;
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WHQOPMAITMOHHBIE TEXHOJIOTHHU JIJIS
BBITIOJTHEHUS 33724
npohecCHOHATBHON NEATENbHOCTH

OK 03. IInanupoBaTh 1
[peaJIn30BLIBATh COOCTBEHHOE
npodeccnoHaTbHOE U TMYHOCTHOE
pa3BUTHE, TPEANPUHIMATEIBCKYIO
NesTeIbHOCTD B
npodeccuoHanbHOU cdepe,
WCIIOJIb30BaTh 3HAHUS 10
(rMHAHCOBOI TPAaMOTHOCTH B
Pa3IMYHBIX KHU3HEHHBIX

CUTyalusiaXx

34.,3.5.
Paznen 4. Teme1 4.1.,4.2.
Paznen 5. Temsr 5.1.,5.2.,5.3.

Paznen 6. Temsr 6.1., 6.2.
Paznen 1. Temsr 1.1.,1.2,1.3
Paznen 2. Temsr 2.1.,2.2., 2.3.
Paznen 3. Temnr 3.1.,3.2.,3.3,,
3.4.,3.5.

OK 04. DddhexTuBHO
B3aUMO/ICHCTBOBAThH H PA0OTATHB
KOJIJICKTHBE ¥ KOMaH/IC

Pazmem 1. Temsr 1.1.,1.2, 1.3
Paznen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temu1 4.1.,4.2.
Pazmen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temnr 6.1.,6.2.

OK 05. Ocy1iecTBiasTh YCTHYIO U
MUCbMCHHYIO KOMMYHUKAIUIO Ha
rOCYapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ y4eToM
0c0OEHHOCTE! COIMANIbHOTO U
KyJbTYPHOTO KOHTEKCTa

Paznen 1. Temnr 1.1.,1.2,1.3
Pazmen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Pazgen 4. Temer 4.1.,4.2.
Pazmen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temnur 6.1.,6.2.

OK 07. CogneiicTBOBaTH
COXPaHEHWIO OKPY’KaIoIIei cpepbl,
[pecypcocOepekeHnI0, PUMEHSATh
BHaHUA 00 U3MEHEHHNH KJIMMAaTa,
MPUHIIUTIBI OEPEXKITUBOTO
MPOU3BOACTBA, IPPEKTUBHO
IeiCTBOBATh B UPE3BbIUAMHBIX
CUTYaIsIX

Pazgem 1. Temsr 1.1.,1.2, 1.3
Paznen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temn1 4.1.,4.2.
Pazgen 6. Temsr 6.1., 6.2.

®  OIICHKA MPAaKTUYECKUX
pabort (pemeHus
Ka4eCTBEHHBIX, PACUCTHBIX,
PO eCCHOHATTEHO
OPHECHTHPOBAHHBIX 33]1a4);

®  OIIEHKA TECTOBBIX
3aJJaHuM;

e  HaOJIIOJEHHE 32 XOI0M
BBIIIOJTHEHMS
WHIABHTYTBHBIX IIPOCKTOB
M OLIEHKA BBINOJIHEHHBIX
TIPOCKTOB;

e  BEIIIOJIHEHUE
3K3aMEHAIIUOHHBIX
3alaHuN

I1K 1.4 OpranuzoBbIBaTh U
BBITIOJIHSATD TEXHUUECKOE
IMMarHOCTUPOBAHHE
TUIPABIMYECKUX U
MTHEBMAaTHYECKUX YCTPOWUCTB U
CHCTEM.

IpodeccnonanbHo -
OpUEHTHPOBAHHBIE 3a/ITaHUS
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