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1. MACIIOPT TIPOT'PAMMBI YUEBHOM JIUCHUTLIMHBI
AY11.01.05S OCHOBBI ECTECTBEHHbIX HAYK

1.1. O61acTh NPUMEHEHUs] IPOTrPAMMbI
[IporpamMmMa y4eOHONM AWUCUMIUIMHBI SIBISETCS YacTh0 MPOrPaMMBbI MOJATOTOBKHU
KBaJM(UIIMPOBAHHBIX pabouunx, ciayxaumx B coorBerctBuu ¢ ®I'OC CIIO mo
npocdeccuu 35.01.10 OBormeBoa 3alUIIEHHOTO TPYHTA

1.2. Mecto y4eOHO! TUCUMIUIMHBI B CTPYKTYpe MPOrpaMMbl NMOAT0OTOBKH
KBAJIM(PUIMPOBAHHBIX PadOuYMX, CJAYKAIMMX. JUCHUIUIMHA OTHOCHUTCS K
IpO(HIBHBIM JUCIUIUIMHAM 00IIe00pa30BaTEIBLHOTO IIUKJIA.

1.3. Lesn 1 3a1a4u y4eOHOI JUCHUIIMHBI — TPEOOBAHMSA K pe3yJibTaTaM

OCBOEHMS YUeOHOI IUCIUIINHBI:

Conepxanue nporpamMbl «OCHOBBI €CTECTBEHHBIX HAyK» HaINpPaBJICHO Ha

JTOCTHXKEHHE CIEAYIOMIMX LEeei:

— OCBOCHUE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
METO/IaX €CTECTBEHHBIX HAyK; 3HAaKOMCTBO C HauOoJiee BaXKHBIMH HACSIMHU U
JOCTHKEHUSIMU  €CTECTBO3HAHHUSA, OKA3aBUIMMHU ONPENETSIONIee BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— OBJIQJICHUE YMEHUSIMU TIPUMEHSATH TMOJY4YCHHBbIE 3HAaHUS i1 OOBACHEHUS
SABJICHUM OKPYXKAIOIIETO MUpa, BOCHpUITHS HHGOPMAIUU E€CTECTBEHHO-
HAy4yHOTO W  Npo(EeCCHOHATBHO  3HAYUMOTO  COJICPXKAHUS;, PpPa3BUTHE
MHTEJJIEKTYaJbHBIX, TBOPUECKUX CHIOCOOHOCTEN M KPUTUUECKOTO MBIIUICHUS B
XO0/JIe TIPOBEJICHUS MTPOCTEUIIINX UCCIICIOBAaHUM, aHAIIU3a SIBJICHHUM, BOCIIPUSATHUS
Y MHTEPIPETallUU €CTeCTBEHHO-HAYYHOU HH(OpMAITUH;

— BOCHHTaHHE YOEXKIIEHHOCTH B BO3MOXXHOCTU TO3HAHHUS 3aKOHHOM MPUPOJIBI U
WCITIOJIb30BAHUS JOCTHXKEHUN €CTECTBEHHBIX HAYK JIJISi Pa3BUTHSI [UBUIN3AIN
Y TIOBBINIICHUS KA4€CTBA JKU3HU;

— TPUMEHEHHE  E€CTEeCTBEHHO-HAyYHbIX  3HAaHUW B IpodecCHoHaTbHOU
NEATEILHOCTH WY IOBCEIHEBHOM JKHW3HU JUIT oOecreueHus Oe30IIacHOCTH
KU3HEJEATEIbHOCTU;, TPAMOTHOTO UCIOJb30BAaHUSI COBPEMEHHBIX TEXHOJIOTH;
OXpaHbI 3/I0POBBS, OKPY>KAIOIIEH CPEJIbI.

OcBoenue cojepxkanust ydeOHOM auciuiuinHbl «OCHOBBI €CTECTBEHHBIX

HayK» 00ecreynBaeT JOCTHIKEHUE CTYIEHTAMU CIEAYIONMIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YCTOMYMBBIM MHTEPEC K MCTOPUHU U JIOCTHXKCHHSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO IOPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;

— TOTOBHOCTh K MPOJIOJDKCHHUIO 00pa30BaHMSs, MOBBIINICHUIO KBalW(PUKAIMK B
n30paHHONU MPO(ECCHOHAIBHON NESITEIHPHOCTH C HMCIOJIb30BAHHEM 3HAHUN B
00J1acTH €CTECTBEHHBIX HAYK;

— OO0BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIUH B 00JACTH €CTECTBEHHBIX
HayK JUIA 4YelioBeKa M OOIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTUYECKUE
JTOCTIKeHUsT B o0mactTv  (U3WKHA, XUMUU, OWOJOTHH JUISl TIOBBIIICHUS
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COOCTBEHHOI'O UHTEJIEKTYaJIbHOT O pa3BUTHS B BbIOpaHHOMU
1po(heCcCUOHATIBHOM NeSTENbHOCTH;
YMEHUE NPOAHAIU3ZUPOBATH TEXHOIEHHBIE IIOCIEACTBUS I OKPYKAIOLIEH
Cpelbl, OBITOBOM M MPOU3BOICTBEHHOM 1E€ATEIBHOCTH YEIOBEKa,
TOTOBHOCTh CAMOCTOSITENIBHO JOOBIBATH HOBBIE JIJIs1 CE0sl €CTECTBEHHO-HAYUYHbIE
3HaHUS C UCTIOIB30BAaHUEM JJIsl 3TOTO TOCTYIMHBIX HICTOYHUKOB UH(OpMALINH;
YMEHUE YOPABJIATH CBOEH II03HABATEIBHOW JI€ATEIBHOCTBIO, IPOBOAMTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;
YMEHUE BBICTPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOLUEHUS B KOMAaHae IIO
PELICHUIO 00IIMX 3a/1a4y B 00JIaCTH €CTECTBO3HAHUS;

MeTanpeIMeTHbIX:
OBJIAJICHNE YMEHHUSAMH W HaBbIKAMHU Pa3JUYHbIX BHJIOB I103HABATEIbHOU
NEATEIbHOCTH ISl M3YyYEHHUs Pa3HbIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOIO
MUpa;
OPUMEHEHHE OCHOBHBIX METO/JOB TO3HAHMS (HAOMIOJEHHS, HAyYHOTrO
HKCIEPUMEHTA) JJIsi HU3YYEHUs pPa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOH
KapTHUHBl MHpA, C KOTOPHIMH BO3HHUKAE€T HEOOXOAMMOCTH CTaJKUBAaThCS B
npogecCHOHANIBHOM cdepe;
YMEHUE ONMPEACIIATh LENH U 3a1a4d IEATeIbHOCTH, BBIOMPATH CPEICTBA I UX
JNOCTHKEHHUSI HA PAKTHKE;
YMEHUE HCMOJIb30BATh PA3IUYHBIE UCTOYHUKU JJI MOJYYEHUs] €CTECTBEHHO-
HayyHOM HMHQPOpMAlUU U OLEHUBATh €€ JIOCTOBEPHOCTh JUISl JOCTHIKECHMS
IIOCTABJICHHBIX 1I€JIEW U 3a/1a4;

NpeIMeTHbIX:
C()OPMUPOBAHHOCTb  MPEACTABICHUN 0 LIEJIOCTHOM COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHE MHUpa, NPHUPOAE KaK €IWHOW LEJIOCTHOU
CUCTEME, B3aMMOCBSI3M 4YEJIOBEKa, MPUPOALI U OOLIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBIX MaciiTabax BceneHHoi;
BJIAJCHUE 3HAHUSMU O HauOOJee BAXKHBIX OTKPBITHSX W JIOCTH)KEHHUSX B
o0nacTh €cTeCTBO3HAHUS, NOBIMSABIIMX Ha 3BOJIOLHUIO MPEACTABICHUH O
IPUPOJE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;
C(OPMUPOBAHHOCTh YMEHUS NPUMEHATH €CTECTBEHHO-HAY4YHbIC 3HAHUS IS
OOBSCHEHUS OKPYKAIOUIMX SBJICHHUIM, COXpaHEHUs 3A0pOBBs, OOecreyeHus
0€30MacHOCTH  KU3HENEATEIbHOCTH, OEpeKHOT0 OTHOIIEHHUS K MPUPOJE,
PalMOHANBHOTO MPUPOIONOIB30BaHMS, a TAKKE BBIMOJHEHUS POJIU TPAMOTHOTO
NoTpeOuTENS;
c(hOpPMHUPOBAHHOCTh MPEICTABICHU O HAYYHOM METOJI€ TO3HAHUS MPUPOJBI U
CpEICTBaX M3YyYEHHMs Merammpa, MaKpOMHpa M MHKPOMHUPA; BIAJICHUE
IpUeMaMU €CTECTBEHHO-HAYYHBIX HAOJIO/ICHUHN, OMBITOB, HCCIECIOBAaHUM U
OLICHKHU JOCTOBEPHOCTH IOIYYEHHBIX PE3YJIBTATOB;
BJIAJCHUE TOHATHMHBIM alapaToM €CTECTBEHHBIX HAayK, I[O3BOJIIOIINM
NMO3HAaBaTh MHpP, Y4YacTBOBaTh B JHUCKYCCHSIX [0 €CTECTBEHHO-HAyYHBIM
BOIIPOCAM, HCIOJb30BAaTh  pa3IMYHblE MCTOYHUKM  MHGOpMALMHU s



MOJITOTOBKA COOCTBEHHBIX PabOT, KPUTHUYECKH OTHOCHUTHCS K COOOUICHHSIM
CMU, coneprxaniuM HayqHyrO HHPOPMAITUIO;

C()OPMUPOBAHHOCTh YMEHUN IOHHMMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOTO
3HaHMUA JJIS KaXIOro YeJIOBEeKa HE3aBUCUMO OT €ro npoQeccuoHanbHON
NESATEIbHOCTH, pa3inyaTh (PaKThl U OLEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJBI,
BUJIETh UX CBSA3b C KPUTEPHUSIMH OLICHOK M CBSA3b KPUTEPUEB C OMPEICICHHOM
CUCTEMOU LIEHHOCTEM.

B pe3ynpTaTe u3yueHus: BapUaTUBHOMN YaCTH TUCHUIUTUHBI «OCHOBBI
ecTeCTBEHHBIX HAYK» oOydJaromuecs OyayT

3HATh:

- COBPEMEHHYIO €CTECTBEHHOHAYYHYIO KapTUHY MHUpa U METOJIbl €CTECTBEHHBIX
HayK.

yMeTh:
- OPUMEHSTH IOJIYYEHHbIE 3HAHMS JJI1 OOBSICHEHUS SIBICHUI OKPYXAIOLIEro
MUpa, BOCTIPUSTHUS uHbOopMauu €CTECTBEHHO-HAYYHOTO U

1poheCCUOHAIBHO 3HAYMMOTO COEPIKAHUS;

- TNPUMEHSATh €CTECTBCHHO-HAY4YHbIE 3HAaHUS B MNPO(ECCHOHAIBHOM
NEATEILHOCTH W IIOBCEIHEBHOM JKWU3HU 19 oOecreueHrnss Oe30MacHOCTH
KU3HEICATCIbHOCTH; TPAMOTHOTO HCIIOJB30BAHMS COBPEMEHHBIX TEXHOJIOTHIA,
OXpaHBbI 3I0POBBSI, OKPYKAIOMIEH CPeIbl

1.4. Kosin4yecTBO 4acOB HA OCBOEHHE nporpaMmmbI y‘I66HOﬁ AUCHUIIJIMHBI

MaKCHUMaJbHOU yueOHON Harpy3Kku oOydaromerocs 279 4acoB, B TOM YHUCIIE:

00s13aTeIbHON ayTMTOPHON yaeOHO Harpy3ku odydaromerocst 188 gacos;
CaMOCTOATENBbHOM paboThl oOy4varomierocs 91 vacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Buna yuyeo6Hoii padoThl

Oo0vem uacos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 279
Oobs3aTe1bHAs ayAUTOPHAA yyeOHasi HArpy3Ka (Bcero) 188
B TOM YHCJIE:

JabopaTopHbIe PabOTHI —

NPAKTUYECKUE 3aHITHUS 93

KOHTPOJIbHBIE paOOThI —

KypcoBas pabota (poekT) (eciu npedycmompero) —
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 91
B TOM YHCJIE:

caMOCTOsITeNIbHasE paboTa Haa KypcoBOW paboToil (MpOEKTOM) —
(eciu npedycmompero)

paboTta ¢ UCTOYHUKAMU UH(OPMAITUU 46

KOHCIIEKTUPOBaHUE (B COOTBETCTBUU C TEMOM) 45

Hmoecosas ammecmayus 6 ¢hopme

oupgepenyuposanHo2o 3auema, KOIIOKEUYMAa




2.2. TemaTuyeckuii njan u coaep:xkanue yueoHou qrucuumiannabl JJYI1.01.05 OcHoBBI ecTecTBEHHBIX HAYK

HaumenoBaHnmue
pa3aeioB U TeM

Conep:xanue yueOHOro MaTepuaJa, JJabopaTopubie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSATEIbHASI
paéoTa 00yJaroumuxcs

O0BeM yacoB

Yposensn
O0CBOEHHUS

1

2

4

BBeaenue

Conep:kanne yueOHOT0o MaTepuajia

®uznka — pyHnaMeHTalIbHas HayKa O Ipupoze. EcTecTBeHHO-Hay4YHbIH METO/] TO3HAHHS, €T0 BO3MOKHOCTH U
TPaHUIBI TPIMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOIIECCE MO3HAHMS MPUPOABL. MoIenpoBaHue (PU3NIECKUX
SIBIIGHUH U MIPOLIECCOB.

Ponb 3xciepuMeHTa U TEOpUU B IpoLiecce TO3HaHUS Npupopl. Pusndeckas BenuuuHa. [lorpemnoctu n3mepeHuit
¢usmueckux BennunH. Pusndeckue 3aKoHbI. [ paHUIBI MPUMEHUMOCTH (QU3UIECKUX 3aKOHOB. [ToHATHE O
(u3naeckoil kapTrHE Mupa. 3HaueHne GU3UKHU npu ocBoeHNH mpodeccuii CI1O.

1

Paznea 1.0CHOBbBI ®U3UKU

277

Tema 1.1. Mexanuka

Coaep:xanue y4e0HOIro MaTepuaJja

14

1. Kunematuka. Mexanuueckoe asmxenue. [lepemenienue. [1yTh.

2. Cxopocth. PaBHOMEpHOE MPSIMOIUHEHHOE TBUKCHUE.

3. VYckopenue. PaBHOIIEpEeMEHHOE MIPSIMOJIMHEHHOE TBI)KCHHE.

4. CpoOonHoe nageHue. JIBrmxeHue Tena, OpoOIIeHHOr0 O YTI0OM K TOpU30HTY. PaBHOMEpHOE ABMKCHHE TI0
OKPY’>KHOCTH.

5. 3axkonnl Mmexanuku HeioTrona. [lepBrrii 3akoH HetoTona. Cuna. Macca. mmynbsc. Bropoit 3akon HeroToHa.
OCHOBHOM 3aKOH KJIaCCUY€CKON AMHaMUKH. Tpetuil 3akoH HeroToHa.

6. 3akoH BcemmpHOTro TATOoTeHU. [ paBuranmonHoe mone. Cruna tsoxectd. Bec. CriocoOBI M3MEpeHUst MACCHI TEI.
Cuiipl B MEXaHUKE.

7. 3akoHBI COXpaHEeHHsSI B MeXaHHKe. 3aKOH COXpaHEHU UMITybca. PeakTuBHOE NBIKEHHE. PaboTa CHITHL.
Pabora moTeHIMATBHBIX CHIL.

8. MomHocTs. DHeprus. Kunetnueckas sHeprus. [loTeHIMaNbEHAS SHEPTHSL.

9. 3akoH coxpaHEeHHs MEXaHUueCKOil sHepruu. [IpuMeHeHe 3aKOHOB COXPaHEHHSI.

10. lemoHcTpanuu: 3aBUCUMOCTb TPAEKTOPHHU OT BHIOOPA CUCTEMBI OTCUETA.

11. Buasl MeXxaHMYECKOTO IBHKEHHA. 3aBUCHMOCTh YCKOPEHHS Tela OT €r0 MacChl M CHIIBL, AEHCTBYIOIICH Ha TEIoO.

CroxeHue CHIL.

12. PaBeHCTBO ¥ MTPOTHBOIIOI0XKHOCTh HAIPABJICHUS CHJI JCHCTBUS M IPOTHBOACUCTBHSL. 3aBHCUMOCTD CHJIBI
YIOPYTOCTH OT eopMaInu.

13. Cunel Tperns. HeBecomocTs. PeakTiBHOE IBIOKEHUE.

14. Tlepexo MOTEHIIMATHHOMN YHEPTHH B KHHETHIECKYIO M1 00paTHO.

I[IpakTnyeckue 3aHATHS

28

Kunematnka
Kunemaruka
Kunematuka
Kunematuka
JvuHamuka
JvuHamuka
JnHamuka




Jnnamuka

Onpenencaue K03hdHUIMCHTA )XECTKOCTH MPYKUHBI
Onpenencane K03 duIenTa ;xECTKOCTH MPYKUHBI
Onpenenecane K03 duIrenTa sxECTKOCTH MPYKUHBI
Onpenenenne K03 UIIeHTA )KECTKOCTH MPY KUHBI
Onpenenenne ko3¢ UIIICHTa TPSHUST
Onpenenenne ko3¢ UIIICHTa TPCHUSA
Onpenenenne ko3¢ UIIICHTa TPSHUSA
Omnpenenenne kodddunuenTa TpeHust

WzyuyeHune 3akoHa COXpaHEHUS SHEPTUH

WzyueHune 3akoHa COXpaHEHUS SHEPTUH

W3yuyeHune 3akoHa COXpaHEHUS SHEPTUH

WzyuyeHune 3akoHa COXpaHEHUS SHEPTUH

3aKOHBI COXpaHEHHS B MEXaHHKE

3aKOHBI COXpaHEHHS B MEXaHHKE

3aKOHBI COXpaHEHHS B MEXaHHKE

3aKOHBI COXpaHEHHS B MEXaHHKE

W3mepenne MOyIst yIpyrocTH pe3nHbI

W3mepenne MoTyIst yIpyrocTH pe3nHbI

W3mepenue MOayis yIPYTrOCTH PE3UHBL

W3mepenue MOayisl yIPYTrOCTH PE3UHbL

CamocTosiTe/ibHasi padoTa o0y4arouuxcs 13
Pa6ota ¢ yueOHO uTepaTypoit
[oaroroBka pedeparos (JIOKIAI0B) COOTBETCTBUH C 3aJaHHOM TEMATHKOU

Tema 1.2. OcHOBBI Coaepxkanue y4edOHOro MaTepuaja 13

MOJIEKYJISPHOM
puzuku n
TePMOAUHAMUKH

1. OcHOBBI MOJIEKYJISIPHO-KHHETHYeCKO# Teopuu. M neanbHblii ra3. OCHOBHBIE MOJI0KEHHS MOJIEKYJISIPHO-
KUHETU4eCcKol Teopuu. Pasmepsl u Macca MoJiekys 1 aToMoB. bpoyHoBckoe

2. npwxenue. Juddysus. Cubl 1 3HEPrHs MEXMOJIEKYJSIPHOTO B3aumoaeicTBus. CTpoeHue ra3000pa3HbIX,
JKHJIKUX M TBEPIBIX Tell.

3. CxopocTH IBIKSHUS MOJICKYJ M HX U3MepeHue. MneanbHeii ras. JlaBieHue raza. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO-KHHETHYECKO# Teopuu ra3oB. Temmeparypa u ee uaMepenue. ['a30BbIe 3aKOHBI. AGCOIOTHBIH
HYyJIb TEeMIEpaTypbl. TepMoIMHaAMUYEcKas IKala TeMIepaTypbl. Y paBHEHHE COCTOSHHS HICABHOTO rasa.
MoutsipHasi ra30Bas IIOCTOSTHHAS.

4. OcHoBbl TepmMoauHaMuKH. OCHOBHBIC TTOHATHS U ONpeeNeHns. BHyTpeHHss aneprus cucremMsl. BHyTpeHHSs

OHEPrusd UACAJIbHOTO Ira3a. Paborta u Temnora Kak q)OpMLI nepeaayum SHCpruu.

5. TermoeMKOCTh. Y IeibHAs TEIIOEMKOCTh. Y paBHEHHE TeIIoBoro OamaHca. IlepBoe Hauano TepMOAMHAMUKH.
AnmaGatssrii npornecc. [IpuHnun neiictBus TemnoBoi mamuHsl. KI1J] TermoBoro aeuratens. Bropoe Hagano

TEPMOAMHAMHUKH. TepMOoarHAMUYECKas IIKaIa TEMIIEpaTyp. XOJIOIMIbHBIE MAITHEI. TeTIOBbIE IBUTATEIH.
OxpaHa IpuUpPOBI.

6. CsoiicTBa napos. lcnapenue u konaencanus. HacbleHHbIH ap 1 ero cBoMcTBa. AOCOIIOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTH BO3/yXa.

7. Touka pochl. Kunenue. 3aBUCHMOCTb TeMITepaTyphl KUIEHHsI OT aByieHus. [leperperslii map u ero




UCIOJIb30BaHUE B TEXHUKE.
8. CoiicTBa )kuaAKoCcTeH. XapakTeprCTHKA KHUIAKOTO COCTOSHUSA BenecTBa. [I0BepXHOCTHBIH CIION JKUIKOCTH.
9. DHeprus MOBEpXHOCTHOTO cJ0s. SIBICHUS Ha TPaHUIIE KUAKOCTH C TBEPABIM TelnoM. KanmispHele sBIeHUS.
10. CBoiicTBa TBepABIX TeJ. XapaKTepPUCTHKA TBEPIOTO COCTOSHIS BEIIECTBA. Y IPYTHE CBOHCTBA TBEPABIX TEIL.

11. 3axon 'yka. Mexarndeckue CBOMCTBA TBEPABIX Tel. TemIoBoe pacuImpeHne TBEPAbIX T 1 KHUIKOCTEH.

[InaBnenne u KpUCTaJUIU3anusl.

12. NemoncTpanuu: [IBmkenne OpoyHOBCKHX dacThll. Juddysus. M3sMeHneHne qaBieHus ra3a ¢ N3MEHCHHEM

TEMIIepaTyphl IPH MOCTOSTHHOM o0BbeMe. M3oTepMudeckuii u n300apHEI ponecchl. MI3MeHeHne BHyTpeHHEH
9HEPTUH TeJ IIPU COBEPILCHUU PabOTHI.

13. Mopenu TEIIOBBIX JBUTATENICH. Kunenune BOJIbI IPU MMOHUIKCHHOM J1aBJICHUU. HCI/IXpOMeTp 1 TUTPOMCETDP.

SIBneHus MOBECPXHOCTHOT'O HATS’KCHUS U CMAaYUBaHUA. KpI/ICTaJ'IJ'II)I, aMOpq)HI)Ie BCIICCTBA,
JKUJKOKPUCTAJITIMYCCKUEC TEJIA.

HpaRanecxne 3aAaHATHHA

OCHOBBI MOJICKYJISIPHOU (DHU3UKA
OCHOBBI MOJICKYJISIPHOM (DHU3UKA
OCHOBBI MOJICKYJISIPHOH (QU3HUKA
OCHOBBI MOJICKYJISIPHOU (DU3UKA
OCHOBBI TEpMOANHAMUKHI
OCHOBBI TEpMOIUHAMUKHI
OCHOBBI TEpMOIUHAMUKI
OCHOBBI TepMOIMHAMUKHI

CamocrosiTesibHasi padoTa 00y4auuxcs

13

Pabora c yueOHoii muTeparypoi
IMoaroroBka pehepaToB (IOKII0B) COOTBETCTBHU C 33IaHHOM TEMATHKOM

Tema 1.3.
JIeKTPOAUHAMHUKA

Coaep:xanue yueOHOro MaTepuaja

14

1.

2

DJIeKTpUYecKoe noJje. DIeKTpUIecKre 3apsa/pl. 3aKOH coOXpaHeHHs 3apsaa. 3akoH Kynona. Dnextpuueckoe
nosie. HanpsixkeHHOCTh anekTpudeckoro nodist. [Ipuniun cyneprno3unuu nojieit. Pabota cun
JIEKTPOCTATUUECKOTO MOJIS.

[otenmman. Pa3HOCTh NOTEHIHANIOB. DKBUIOTCHIMAIBEHBIE TOBEPXHOCTH. CBSI3b MEXKIY HAMIPSDKEHHOCTHIO U
Pa3HOCTHIO MOTEHITUATIOB AIEKTPHYECKOTO MOJIS. J{MAIIeKTPHUKH B 3NeKTpudaeckoM mone. [Tomsapusanus
T3IeKTpuKoB. [IpoBomHIKY B AnekTprdeckoM none. Korgercatopsl. CoeinHEHIE KOHIEHCATOPOB B OaTapero.
DHeprust 3apsHKEHHOT0 KOHJCHCATOPa. JHEPTHS IEKTPHUSCKOTO TOTIS.

3aKoHBI MOCTOSTHHOTO TOKA. Y CJIOBHUS, HEOOXOAUMBIC /ISl BOSHUKHOBEHUS U MOIACPIKAHUS AIEKTPHYECKOTO
Toka. CHiia TOKa U IIOTHOCTh TOKA.

3akon Oma it ydyactka uenu 0e3 DJ]C. 3aBUCMMOCTb JIEKTPUUECKOTO COMPOTUBIICHHS OT MaTepHaa, JUIMHbI 1
IUTOIIAIH TOMIEPEYHOTO CEYCHHUS MPOBOAHNKA. 3aBUCHMOCTD JJIEKTPUIECKOTO CONPOTUBJICHUS IPOBOIHUKOB OT
TEeMIepaTyphl. DIEKTPOABIDKYINAS CHIa UCTOYHNKA TOKa. 3akoH Oma 1t monHoi nenu. CoenuHeHne
mpoBoAHUKOB. CoeMHEHNE NCTOYHUKOB JJIEKTPUUECKON YHEPTHH B OaTapero.

3axon xoyns—IJlenma. Pabora 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. TerIoBoe AeHCTBUE TOKA.
DJIeKTPUYECKHIl TOK B MOJynpoBoaHnKax. COOCTBEHHAs MPOBOJAUMOCTH ITOTYIIPOBOHUAKOB.
IMomynpoBoAHUKOBEIE IPHOOPHI.

MarauTtHoe noJie. BeKTop MHIYKIIMK MarHUTHOTO NoJisl. J{eCTBUE MarHUTHOTO MOJIsl HAa MPSIMOJIMHEHHBIN

10




© ©

10.

11.

12

13.

14.

MPOBOJHUK C TOKOM.

3axkoH AmMnepa. BzaumozelicTBue TOKOB.

MarauTHbI# oTok. PaboTa 1mo mepeMerieHnio IpoBOAHNKA C TOKOM B MAarHUTHOM TToJie. JleficTBHEe MarHUTHOTO
nons Ha ABMKyIuiics 3apsia. Cuna Jlopenna. Onpenenenue yaenbHOTo 3apaaa. Y CKOPHUTEIH 3apsKEeHHBIX
YaCTHII.

JJIeKTPOMArHUTHAsl HHAYKIUS. DICKTPOMarHuTHas HHAYKIHA. BuxpeBoe anekTpudeckoe moie.
CamMouHAYyKIUS. DHEPTUS MarHUTHOTO TIOJIS.

Hemonctpanuu: BzaumoneicTBue 3apspkeHHBIX Tell. IIpOBOAHUKY B 3J1€KTPUYECKOM 1oi€e. IMIEKTPUKY B
3IEKTPUUYECKOM TI0JIE.

. KOH)IeHcaTOpLI. TennoBoe gecTBUe QJICKTPHUUICCKOI'O TOKA. CoOcTBeHHas u MpuMeCHas MpoOBOANUMOCTDb

MOJYIPOBOJHUKOB.

ITosmynpoBoanukoBslit nuon. Tpanszuctop. OnsIT Opcrena. BzaumoneiicTBrue NpoBOAHUKOB ¢ TOKAMU.
OTKJIOHEHHUE ANIEKTPOHHOT'O ITyYKa MarHUTHBIM ITOJIEM. DJIEKTPOABUTaTENb. DIIEKTPOU3MEPHUTEIbHbBIE TPUOOPHI.
DJeKTpOMarHUTHAs! HHIYKIHS.

Omnebiter @apazes. 3aBucumocts DJ]C caMOMHIYKIUH OT CKOPOCTH W3MEHEHHS CHIIbI TOKA M HHIYKTUBHOCTH
npoBoxaHuKa. Pabora sanekTporeneparopa. Tparchopmarop.

IIpakTHYecKHne 3aHATHS

26

3akoH Kynona. Hanpsx€HHOCTB.

3axoH Kynona. HanpsxEHHOCTS.

KonneHncaropsr

KonneHncaropsr

3akonsl Oma

3akonsl Oma

3akonsl Oma

3akonsl Oma

HccnenoBanue mociae0BaTeNbHOTO COSTMHEHHS TIPOBOTHIKOB
0. HccnenoBanue 1mociae0BaTeNbHOTO COEIMHEHHS TIPOBOTHIKOB
1. HccnenoBaHue MoCiIeA0BaTEIBHOTO COSMHEHHNS IIPOBOTHIKOB
12. HccnenoBaHue Mociae0BaTEIBHOTO COSIMHEHHS TIPOBOTHIKOB
13. HccnenoBaHue napamieabHOTO COSANHEHHS IPOBOIHIKOB

14. VccnenoBaHue mapajuieIbHOTO COEIMHEHNS TIPOBOIHUKOB

15. HccnenoBaHue nmapajuieIbHOTO COSIMHEHNS TIPOBOIHUKOB

16. HccnenoBaHue napamieabHOTO COSAMHEHUs! TPOBOAHUKOB

17. V3mepeHne MOLTHOCTH JTaMIIbl HAKAJTUBAHUS.

18. M3mepeHne MOLIHOCTH JIaMIIbl HAKAJIMBAHUSI.

19. M3mepeHne MOLTHOCTH JIaMIIbl HAKAIMBAHUSI.

20. M3MepeHne MOITHOCTH JIaMIThl HAKAJIMBAHMSI.

21. TlocTosSHHEIH TOK

22. TlocTOSHHBIN TOK

23. Cuna Amnepa. Cuna Jlopenna

24. Cuna Amnepa. Cuna Jlopenna

25. DJIeKTpOMarHeTH3M

RBoo~NokrwNPE

11




26. DneKTpoMarHeTH3M

CamocTosiTe/ibHasi padoTa 00y4arouuxcs 13
Pabora ¢ yueOHoIf muTepaTypoit
IMoxaroroBka pedepatoB (IOKIAIOB) COOTBETCTBHUH C 33JaHHON TEMATHKON
Tema 1.4. Kose6anusi | Cogep:kanue yueGHOI0 MaTepuaJia 13
U BOJIHBI 1. Mexannyeckue kosedanus. KonebarensHnoe apmwkenne. ['apmonndeckne xonedbanus. CBoOOAHBIE
MexXaHn4ecKue KoneOanus. JInHeHHbIe MEXaHUIECKUE KOJICOaTEIbHBIE CHCTEMBI.
2. TlpeBpamenue sHeprun NpHu KojedaTeTsHOM IBKEeHNH. CBOOOIHEIC 3aTyXaroIIie MEXaHHISCKIe KOJIeOaHusl.
BrIHYXI€HHBIE MEXaHUUECKHE KOTICOaHMs.
3. Ynpyrue Boansl. [lonepednsie 1 MpoAONIbHEIC BOTHBL. XapaKTEPUCTUKN BOJHEL. Y paBHEHHE TUIOCKOH Oeryimeit
BOJIHEI.
4. Wurepdepenuus BonH. [lonsTre 0 nudpaxiuy BoiH. 3BYKOBBIE BOJHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.
5. DaekTpomarauTHble Kosedanusi. CBOOOIHbIE AJIEKTPOMArHUTHBIE Kosiebanus. [IpeBpaleHue snepruu B
Kose0aTeTbHOM KOHTYpE.
6. 3aryxatolue 3JeKTpOMarHuTHeIe kKojebanus. ['eHepaTop He3aTyXaroIMX JIEKTPOMarHUTHBIX KOJieOaHHH.
BrIHYKI€HHBIE SJIEKTPHIECKUE KOJICOAHMS.
7. llepemenHslit Tok. 'eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHOYKTUBHOE COIIPOTUBIICHHS IIEPEMEHHOTO
TOKa.
8. 3akon OMa ayIs 3JIEKTPHUYECKOH e MepEMEHHOT0 ToKa. PaboTa 1 MOITHOCTh TEPEMEHHOT0 TOKA. ['eHepaTops!
toka. Tpancdopmaropsl. Toku Beicokoi gacToTsl. [lomydenne, nepenada u pacpeaeeHne JIeKTPOIHEPTHH.
9. DJeKTpPOMarHMTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE TIOJIE KaK 0COOBIH BHU MaTeprH. DINEKTPOMArHUTHBIC BOJIHBI.
Bubparop I'epua.
10. OtkpbITHIi KONIEOaTenbHbIi KOHTYp. H300perenue panuo A.C. [lonoBbiM. [TonsTue o pagnocsszu. [Ipumenenne
QJICKTPOMArHuTHBIX BOJIH.
11. AemoncTpannu: CBOOOTHBIE U BEIHYKJICHHBIE MeXaHINUECKUe Kojebanus. Pezonanc. O6pa3zoBaHue u
pacnpoCTpaHEHNE YIIPYrUuX BOJIH.
12.Yactora konebanuii ¥ BbICOTa TOHA 3ByKa. CBOOOIHBIC DJICKTPOMArHUTHBIC KOJeOanus. OCIuiorpaMma
MEPEMEHHOTO TOKA.
13. KonzpeHcarop B 11e1H MepeMeHHOro Toka. KaTyika HHIYKTHBHOCTH B IIEITH IEPEMEHHOT0 TOKa. Pe3oHaHC B
MIOCJIC/IOBATENILHOM 1IENN MEPEMEHHOT0 TOKa. M3IydeHne 1 mpueM 3JIeKTPOMarHuTHBIX BOJIH. PagnocBsizs.
IpakTuyeckue 3aHATHS 4
Konebanus u BOJTHBI
Konebanus u BoIHBI
Konebanus u BOJTHBI
Konebanus 1 BOJHBI
CamocTosiTe/bHasi padoTa o0y4yalomuxcs 13
Pabora ¢ yueOHoi muTepaTypoit
[Toaroroska pedeparos (10KIaI0B) COOTBETCTBUH C 3aJJaHHOW TEMaTHKON
Tema 1.5. OnTuka Conep:kanue yueOHOro MaTepuaJjia 13

12




IIpupona cera. CkopocTh pacIpOCTPAHEHUs CBETA.

3aKOoHBI OTPAXKEHUS U NpesIoMIIeHUs cBeTa. [lonHoe oTpaskeHue.

JIunzsel. ['ma3 kak ontuyeckas cucrema. OnTHIecKre MpUOOPEI.

BoanoBble cBoiicTBa cBera. HTepdepennns ceera. KorepeHTHOCTE CBETOBHBIX JTyuei. IHTepdhepeHus B

TOHKHX IJICHKAX.

ITonocel paBHo# Tonmuubl. Konsua HetoToHa.

Hcnons3oBanue nHTEphEPEHINN B HayKe U TexXHUKe. JJudpaxuns cBeta. Judpaxnns Ha menu B HapauebHbIX

nydax. JJudpaxkunonnas pemerka.

[onsTre o ronorpadun. Ilonspuzanus nonepeyHbIX BOJIH.

8. Tonspuzanus cera. [IBoitHoe myuenpenomienue. [lonspounsl. lucnepcus cera.

9. Bupasl cnektpoB. CnekTpsl ucyckanus. CHeKTpbl moryiomeHus. Y aprpaduoneToBoe 1 HH(GpakpacHoe
u3nydeHus. PentreHoBckue nyuu. VX npupoja u CBONCTBA.

10. lemoHcTparmu: 3aKOHBI OTPAKSHUS M TIPEJIOMIICHHS CBETA.

11. TTonmHOE BHYTpeHHEE OTpaxkeHHE. ONTHYECKHE TPHOOPHI.

12. UnTepdepennus ceeta. Judpakaus ceeta. [lonsgpusanus cBeTa.

13. Ionyyenune crnexkTpa ¢ moMomIpio npu3Mel. [lomydeHne crekTpa ¢ moMouIbio AU PaKIHOHHON PEIICTKH.

CHEeKTpPOCKOIL.

Eall N

o

~

IIpakTHYecKHne 3aHATHS

12

N3mepenue mokaszatens npeaoMIISHUS CTEKIIa

N3mepenue mokazaTesns IpeIoMIISHUS CTeKIa

N3mepenue mokaszatens npeIoMIISHUS CTEKIIa

N3mepenue mokaszatens npeaoMISHUS CTeKIIa

OnTuka

OnTuka

OnTHka

OnTHka

H3MmepeHne IIMHBI CBETOBO BOJIHBI C TIOMOIIBIO TUPPAKIHOHHON PEMIETKA
W3MmepeHne IIMHBI CBETOBOI BOJIHBI C IIOMOIIBIO TUPPAKIHOHHON PEMIETKA
W3MmepeHne IIMHEI CBETOBOI BOJHBI C TIOMOIIBIO TU(PPAKIHOHHON PEMIETKA
M3MepeHne IIMHBI CBETOBO BOJIHBI C IIOMOIIBIO TU(PPAKINOHHON PEMIETKA

CamocrosiTesibHAasi padoTa 00y4aouuxcs

13

Pabora ¢ yueOHo# muTepaTypoit
IoxaroToBka pedepaToB (I0KIAI0B) COOTBETCTBUH C 3aJaHHON TEMaTUKON

Tema 1.6. D1eMeHTHI

Conep:xanue yue0OHOro MaTepuaja

14

13




KBAHTOBOH (pu3ukn

KBanroBas ontuka. KBanroBas runoresa [Inanka. ®OTOHBL
Brewmnuii gpotosnekrpudeckuii apdexr. Buyrpenuuii potoaddext. Tumsl poTosnemeHToB.

®Du3uka aToMHOro siipa. EctecTBeHHas pairoakTUBHOCTb.

3aKOH pPaAn0aKTHBHOTO pacIaja.

Crioco0b1 HaOMIOACHUS M PETUCTPAINHA 3aPsDKEHHBIX JacTril. D¢ ekt BasmioBa — YepeHkona.
CrpoeHnne aToMHOTO siipa. JleeKT Macchl, SHEPTUS CBA3U M yCTOHYMBOCTD aTOMHBIX SIAEP.
SnepHble peakuyu. ckyccTBeHHas palOaKTUBHOCT. JleneHue TsHKeIbIX sep.

10 Lennas snepHas peakuusi. YrpasisieMas LEIHAs peaKius.

11. Sinepusiii peakrop. [lonyueHne paguoakTHBHBIX U30TONOB M UX IIPUMEHEHHE.

12. buonoruueckoe NeWCTBHE paTHOAKTHBHBIX U3ITy4eHUH. DIeMeHTapHbIe YaCTHIbI.

13. AemoHcTpanun: Potosddexr. JInneituareie CIeKTphl Pa3INnYHBIX BEIIECTB.

14. N3ny4yenue nazepa (KBaHTOBOTO reHeparopa). CHeTUNK HOHU3HPYIOIINX M3IyICHHUH.

CEOoNoTR~LNE

®u3uka aroma. Pa3BuTHe B3IIIAIOB HAa CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOAOPOJA.
SAnepras monens aroma. OmbrTel O.Pesephopma. Moaens atoma Bogopozaa mo H.bopy. Keanrosrie reHepaTopsl.

IIpakTHYecKue 3aHATHUS

12

DneMeHTHl KBAaHTOBOH (DM3UKH
DneMeHTHl KBAaHTOBOH (DM3HUKH
DneMeHTHl KBAaHTOBOH (DM3UKH
DJeMeHTBI KBAaHTOBOH (DU3UKH
®usuka aroma

®usuka aroma

®usuka aroma

®usuka aroma

®du3nKa aTOMHOTO spa
®duznka aTOMHOTO s7pa
®duznka aTOMHOTO s7pa
®duznka aTOMHOTO siapa

CamocrosiTesibHAasi padoTa 00y4aouuxcs

13

Pabora ¢ yueOHoIi muTepaTypoit
IToaroroska pedeparoB (IOKIa0B) COOTBETCTBHU C 33 JaHHON TEMATHKOMN

Tema 1.7. DBoJronus
Bcenennoi

Coaep:xanue yueOHOro MaTepuaja

12

Crpoenue u pa3sutue Beesiennoii. Hama 3Be3anas cuctema — [anakTuka. J[pyrue raiakTuku.
Bbeckoneunocts Beenennoil. [lonarue o kocMonoruu. Pacuupsitomascs BeenenHast.

Mopens ropsiueit Beenennoil.

CrpoeHre U MPOUCXOXKICHNE [ aTakTHK.

IBoaonus 38e31. 'mnoresa nponcxoxgenust CoHevyHoM cucreMbl. TepMosaepHbIi CUHTES.
[Ipobnema TepMosAEpHON IHEPTETHKH.

Oueprus CoJHIa U 3Be31. DBOJIOLUS 3BE3/I.

ITpoucxoxaerre COTHEUHON CHCTEMBI.

Hemonctpannu: ConHeyHas cucrema (MOJIENb).

10 ®doTtorpaduu MIAHET, CASITAHHBIE ¢ KOCMUYECKUX 30HI0B.

11. Kapra JlyHbI 1 Iu1aHeT.

CENoT~WNE

14




12. Ctpoenue u sBomoLust BeesleHHOM.

IIpakTuyeckue 3aHATHSA 3
Crpoenue u pa3Butne BeeneHHoit
Crpoenue u pa3Butne BeeneHHOI
Crpoenne u pa3BuTrHe BeeneHHoit
CaMocrosiTe/IbHAsI pad0Ta 00y4alouuxcs 13

Pabota c yueOHOi1 tuTepaTypoi
IoaroToBka pedepaToB (IOKIaI0B) COOTBETCTBUH C 3aJaHHON TEMATHKO

IIpumepHbIie TeMbI pedepaToB (10K/IA0B):

Anexcarap I'puropseBud CTONETOB — PYCCKHHA QUK.

Anexcanap Crenanosuu [lonoB — pycckuil ydeHslil, n3o0peraTens paauo.
AJnbTepHaTHUBHAs YHEPIreTHKA.

AkycTH4ecKkue CBOMCTBA MOJIyTIPOBOAHUKOB.

AHzape Mapu Amniep — OCHOBOIIOJIOKHHK 3JIEKTPOJUHAMUKH.
ACUHXPOHHBIH BUTATEIb.

AcTepounsl.

ACTpOHOMMUS HAIIUX JHEH.

ATtomHas ¢uznka. Mzoromnsl. [IpumeHeHne painoaKTHBHBIX H30TOIIOB.
BeckoHTaKTHBIC METO/IBI KOHTPOJISI TEMIIEPATYPHI.

BunonspHbie TPaH3UCTOPHI.

Bopuc CemenoBud SIkobu — ¢Gu3NK 1 n300peTaTels.

Benmnuaiimme oTKpBITHS (GUIUKH.

Busibl anekTpryeckux pazpsiioB. DIEKTPHYECKUE pa3psibl Ha CIIy)KOe uesloBeKa.
Bnusinue nedexToB Ha pU3MUYECKUe CBOWCTBA KPUCTAIIOB.
Bcenennas u TeMHas Matepus.

T"aymneo I'anunei — 0CHOBATENb TOYHOTO €CTECTBO3HAHMS.
Tonorpadus u ee mpuMeHeHHe.

JIBmxeHue Tena epeMeHHO MacChl.

Judpakius B HamIe KU3HU.

Kunkne KpucTauIbL.

3akonbl Kupxroda i 3neKTpuaeckoil memnm.

3aKOHBI COXpaHEHHS] B MEXaHHKE.

3HaueHue OTKphITUl [anuies.

Urops BacunseBnu KypuaroB — ¢u3uk, opraHu3aTop aTOMHON HayKH U TEXHUKH.
Hcaak HproTOH — co3/1aTenb KIacCU4ecKor (U3HUKH.

Mcnonp30BaHue 3IEKTPOIHEPTHH B TPAHCIIOPTE.

Krnaccudukarus u xapakTepruCTHKN 3JIEMEHTapHBIX YacTHII.
KoHcTpykunoHHas IPOYHOCTh MaTepHalia v €€ CBSI3b CO CTPYKTYPOH.
KoHcTpyKkuns 1 BHIBI 1a3epoB.

Kpnoanekrponrka (MUKpO3JIEKTPOHUKA U XOJION).

JlasepHble TEXHOJIIOTUU U UX UCIOJIb30BaHMUE.

Jleonapo 1a Bunun — y4eHslil 1 n300peTaTeb.

15




MarunuTHbIe u3MepeHust (IPUHLUIBI TOCTPOSHHUS IPUOOPOB, CIIOCOOBI U3MEPEHUSI MarHUTHOTO TTOTOKA, MArHUTHOW MHAYKIUN).
Maiikn ®apaneit — cozgarensb y4eHus 00 3JIeKTPOMarHUTHOM II0JIE.
Makc IInank.

MeToa MeueHBIX aTOMOB.

Mertob1 HAOIIOACHNS M PETHCTPANH PaJHOAKTHBHBIX M3ITydCHUH 1 YaCTHII.
Metozs! onpeneneHus IIOTHOCTH.

Muxaun BacunbeBud JIOMOHOCOB — yUEHBINA SHIMKIONEANCT.

Monemu atroma. OnsiT Pesepdopaa.

MonekynspHO-KMHETHUYECKas! TEOPUsI UIeaIbHBIX T'a30B.

MomHust — ra30BBIi pa3psia B IPUPOAHBIX YCIOBHSIX.

HanoTtexHoJ0THS — MEXAUCUUIUTHHAPHAs 00/1acTh (YyH/IaMEHTaIbHOW U IPUKIIAHON HAYKH U TEXHHUKH.
Huxona Tecna: >ku3Hb M HEOObIYAHHBIE OTKPBITHSL.

Huxkonait Konepauk — co3aarens reIMoleHTPUYECKON CUCTEMBI MHpa.
Hunbc bop — oanH u3 co3nareneii cOBpeMeHHOH (H3UKH.
Hyxneocunres Bo Beenennoil.

OO0BsacHeHNE POTOCHHTE3A C TOUKH 3PCHUS (HUIUKH.

OnTHyeckue ABICHUS B IPUPOJIE.

OTKpBITHE ¥ IPUMEHEHHE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH.
IlepeMeHHBIH 21EKTPUUECKUI TOK U €70 IPUMEHEHHE.

IIna3zmMa — yeTBepTOE COCTOSTHUE BEIIECTBA.

IInaneTs! COTHEYHOMN CUCTEMBI.

ITomympoBOTHUKOBBIE JATYMKU TEMIEpPaTyphIL.

IIpuMeHeHNE JXUAKUX KPUCTAIIOB B IPOMBIIIUIEHHOCTH.

IIpuMmeHeHue AAEPHBIX PEAKTOPOB.

Ipupona peppomarterusma.

[Ipobnemsl 3K0JI0THH, CBS3aHHBIE C UCIIOJIH30BAaHUEM TETIIIOBBIX MAIHH.
[IpousBoacTBO, Nepenada U UCIOIb30BAHUE ITEKTPOIHEPTHU.
IIpoucxoxxaenre COTHEYHON CUCTEMBI.

[Tse30amexTpryecknii 3 HeKT ero NpUMEHEHHE.

PasButue cpencTs cBs3U U paguo.

PeakTHBHBIC IBUTAaTEN U OCHOBBI paOOTHI TEIVIOBOM MAIIMHEIL.
PenuxToBoe uznyueHue.

Penrtrenosckue syuu. Mcropust otkpsitus. Ilpumenenue.

PoxneHue u 3Boaronus 3B€31.

Ponp K.3.11101KOBCKOTO B pa3sBUTHH KOCMOHABTHKH.

CBeT — 3JIeKTPOMarHuTHAs BOJTHA.

Cepreii [1aBnoBuu KoposieB — KOHCTPYKTOpP U OpPraHU3aTop MPOU3BOJCTBA PAKETHO-KOCMHYECKON TEXHUKH.
Cunsl TpeHusl.

CoBpeMeHHas CIIyTHUKOBasl CBSI3b.

CoBpeMeHHas pu3nveckasi KapTHHa MHpA.

CoBpeMeHHbIE CPECTBA CBA3U.

CoutHIIe — UCTOYHUK KHU3HU Ha 3eMIle.
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Tpanchopmatopsl.

VYnpTpa3Byk (OTy4eHUe, CBOUCTBA, IPUMEHEHNUE).
VipasisieMblil TEpMOSIAEPHBINA CUHTES.
YckopuTenu 3apsHKEHHBIX YaCTHUI.

®u3nka U My3bIKa.

Ou3IUecKue CBOMCTBA aTMOC(EPHI.
DOTO3IEMEHTEI.

®orordpdexr. [Ipumenenne sBieHus GoTorddexTa.

XaHc KpI/ICTI/IaH 3pCTez[ — OCHOBOIIOJIOKHHUK 3JICKTpOMArHeTu3sma.

YepHble AbIPHL.

[ITkana 3neKTPOMarHUTHBIX BOJIH.

Okonornyeckue nmpoOIeMbl 1 BO3MOKHBIE ITYTH MX PELICHUSI.
OJeKTpOHHas IPOBOAUMOCTh METaIOB. CBEpPXIPOBOAUMOCTS.
Omunniit XpuctrnaHoBud JIeHIT — pyccKuid QH3HK.

Bcero:

279

Jln1s XapaKTepUCTHKN YPOBHSI OCBOSHHS YI€OHOT0 MaTepraia NCTIOIb3YIOTCS CIIeAyIONIe 0003HAYCHUS:

1. — o3HaKOMHUTEINBHBIH (Y3HaBaHHE paHee H3YUYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIH (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOJYKTHUBHBIH (INTAHUPOBAHUE U CAMOCTOSITENILHOE BHINOJHEHUE ACATEIBHOCTH, pellieHHe POOJIEMHbIX 3a/1a4)
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3. YCJOBUS PEAJIM3AIIAA YYEFHOU JUCHUILIAHBI

3.1. TpeGoBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecnedeHHI0
Peanuzanus  mporpaMMbl  AMCUMIUIMHBL  TpeOyeT — Haiumuusg  ydeOHoro  kaOuHeTa
o0mIenpodecCHOHANBHBIX TUCIUIUIHH.

O6opynoBanne y4eOHOTO KaOWMHETa: CTOJBI, CTYyJlhs Ha 20 MOCATOYHBIX MECT,
mKkadsl 11 000pyI0BaHUsS, MYJIBTUMEIUNHHBINA MpoekTop, dkpaH, 1K, kommac —
5 mIT., KypBUMETp, ChIpbe Sl XUMHUYECKOW IMPOMBIIUIEHHOCTH (pa3fgaTouyHbIN
MaTepuai), amrepMerp, npudop A WUTIOCTPAlMK 3aKOHA COXPAHEHUS MacChl
BEIIEeCTBa, NMPHOOp AJIsl OmpeseNieHHs] COCTaBa BO3AyXa, MPUOOpP Ui MOTyYSHHS
raJouji0aKaHoB, CHOUPTOBKAa — 2 MIT., J1a0OpaTOPHBIM IITATHUB, TEPMOMETP
71a00paTOpHBI, HAOOp COEOUHMUTENBHBIX MPOBOJOB, HAOOp KamMUIIPOB, HAOOD
«®uzuka-10», mratuB ¢ npobupkamu — 30 mT., Tpubop AN JAEMOHCTpPALUU
JaBJICHUS B JKUJKOCTSAX, MPUOOp A TMOJydeHus cOopa Tra3oB, MpuOOp AJis
JEMOCTpAIlM TETUIOBBIX SBJICHWH, MOJETbh JBUTATENsl BHYTPEHHETO CTOpaHMUS,
OTHUBO BO3YIIHOE, BOJIBTMETP, BHIKIIOYATENIh OJHOMOJIOCTHOM, AUHAMOMETD —
5 mT., MarHUT — 2 WT., MOAENH JJIEKTPOJBUTATEINSA, TMPUOOp OIS JAEMOCTpalUu
CBOOOJIHOTO TMAaJICHUs, COCYAs COOONIAarolIuecs, CTPEJIKU MarHuTHbIC, HAOOp
3epkaj, mpuOop A AEMOHCTpalUy TpaBuiia JIeHIa; KOMIUIEKTH TeMaTHYECKIX
IUTAKATOB MO (PU3UKE, XUMUU, aCTPOHOMUH, Y4EOHO-METOANYECKUE CTEHIbI

3.2. UudopmanuonHoe odecriedeHne 00yueHus
Ilepeuenb yueOHbIX n3aannii, UHTEpHET-pecypcoB, J0NOJTHUTEIbHOM JUTEPATYPbI
OcCHOBHBIE HCTOYHUKHU:

1. Mamxkosa, C. B. EcrecrBo3nanue (boranuka. 3oosorus) : yueOHoe mmocodue
i CIIO / C. B. MamkoBa, E. W. Pygusnckas. — CapatoB
[TpodobpazoBanue, 2019. — 147 ¢c. — ISBN 978-5-4488-0745-9. — Texkcr :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc mU(ppoBOi 00pa30BaTEIbHON CPEbl
CITO PROFoGpa3oBanue : [caiit]. — URL.: https://profspo.ru/books/107195

2. Yakak, A. A. ®usuka : yue6Hoe mocodbme mis CIIO / A. A. Yakak, C. H.
Jleryra. — Caparos : IIpodobpazoanue, 2020. — 541 c. — ISBN 978-5-
4488-0667-4. — TekcT : 2MEKTPOHHBIN // DACKTPOHHBINA pecypc mu(poBoit
obpazoBatensHoit cpeasl CIIO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/92191

3.  Jlymeiiko, T. I'. Xumus : yueonuk qst CI1O / T. T'. Jlymeiixo, O. B. 15610, E.
A. PemernukoBa. — CaparoB, Mocksa : IlpodoOpazoBanue, At Ilu Ap
Menua, 2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. —
TekcT : 2MeKTpOHHBIN // DNEKTPOHHBIN pecypc MUGPOBOK 00pa3oBaTEIbHON
cpeabl CIIO PROFo6pazoBanue : [caiT]. — URL:
https://profspo.ru/books/94217

JlonotHUTEIBHAS JTUTEPATYypA:

4, Taopuensn O.C. EcrectBoznanue. 10 k1. YueOHuk. Ba3oBwiii ypoBEHB.
(®1T0OC) M.: Ipoha,2016

5. EcrecrBo3nanme: Yu. / AJL Ilerenun, T.H. I'aeBa, A.JI. bpennep.- 256
c.(ITO) M.: ®opym,2014
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10.

11.

12.
13.
14.
15.
16.
17.

18.
19.

20.

[lenuna, B. U. Opranuyeckas xumus : yuebHoe nocobue ans CIIO / B. U.
[lennna, O. HO. AdanaceeBa, O. B. JlaBpentheBa. — CapaToB :
[Tpodob6pazoBanue, 2021. — 136 ¢. — ISBN 978-5-4488-1241-5. — TekcT :
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc HUPPOBON 00pa30BaTEIbHON Cpenbl
CIIO PROFo6pazoBanue : [caiiT]. — URL.: https://profspo.ru/books/106839
[Taneiruaa, A. B. ®wusuka : naboparopssiii npaktukym s CIIO / A. B.
[Mansiruna. — Caparos : [IpodoOpazosanue, 2019. — 84 ¢. — ISBN 978-5-
4488-0331-4. — TekcT : >NEKTPOHHBIN // DACKTPOHHBIA pecypc HUPPOBOIt
obpazoBarensHoil cpeaslt CIIO PROFoGpaszoBamme : [caiit]. — URL:
https://profspo.ru/books/86155

Crapony6ues, B. A. EcrecrBo3nanne. CoBpeMeHHbIE KOHIEMIUH : yueOHOe
noco6ue anst CIIO / B. A. Crapony6bues. — Capatos : [IpodobpaszoBanue,
2017. — 332 c¢. — ISBN 978-5-4488-0014-6. — TexkcT : 3MeKTPOHHBIN //
DONeKTpoHHBIM  pecypc  mudpoBoi  oOpazoBatenbHoM  cpeasl  CIIO
PROFo6pa3zoBanue : [caiit]. — URL.: https://profspo.ru/books/66386

HNuTepHeT-pecypceb:
http://www.en.edu.ru/db/sect/1798/ - EctecTBeHHO-HAYYHBII
o0Opa3oBaTeIbHbIN MOpTal
http://www.shkola2.com/library/ -rekcTbl MHOTHX HIKOJIBHBIX YYCOHUKOB
https//fiz.1september.ru (yueOHO-MeTOIMUECKas TazeTa «DUBUKAY).
www.alleng.ru/edu/phys.htm (O6pazoBarenbHbie pecypcbl MHTepHeTa —
dusnka).
www.booksgid.com (Books Gid. DnekTponHas 6ubnuoTeka).
www.college.ru/fizika (ITonroroBka x EI'9).
www.ed.gov.ru — MunuctepctBo o0pa3oBanus Poccuiickont deneparuu
www.fcior.edu.ru (OeaepanbHblil 1IeHTP WHGHOPMAIIMOHHO-00pa30BaTEIbHBIX
PECYpPCOB).
www.globalteka.ru  (I'mobanreka. I'nmoOanbHas OMOIMOTEKAa  HAYYHBIX
PECYpPCOB).
www.informika.ru — llentp uHbOopMaTH3anmu MuHUCTEPCTBA 00Opa30BaHUS
PO
www.kvant.mccme.ru  (Hay4yHO-TIOMYJISPHBIA  (PU3MKO-MAaTEeMaTUYECKHM
xypHan «KBaHT»).
www.mediaeducation.ru — Meauaobpa3zoBanue B Poccuu
www.n-t. ru/nl/fz (HoGeneBckue naypeatsl o pusuke).
www.nuclphys.sinp.msu. ru (SInepuas ¢uszuka B Iurepuere).
www.ru/book (DnekTpoHHas OMOINOTEYHASI CHCTEMA).
www.school.eddo.ru — "Poccuiickoe mikosibHOE 00pa3oBaHue"
www.school.edu. ru (Poccutickuii obpazoBarenbHbiii mopTat. J[oCTymHOCTD,
KauecTBO, 3(P(HEKTUBHOCTH ).
www.school.mos.ru — caiit "IlkonbHUK"
www.school-collection.edu.  ru  (Enunas  komtekuus — mudpoBBIX
o0pa3oBaTeIbHbIX PECYPCOB).

www.st-books.ru (JIyumas yuyeOHas autepaTypa).
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21,

22,

23.

www.window.edu. ru (EguHoe okHO poctyma K 00pa3oBaTENbHBIM
pecypcam).

www.yos. ru/natural-sciences/ntml (ecTecTBeHHO-HAy4YHBIA JKypHAI JIJIst
momnonexu «IlyTh B HayKy»).

wwww.dic.academic.ru (Axagemuk. CioBapy 1 SHIIUKIIOTIEIUN ).
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4. KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHHMS YYEFHOI

TACIATITAHBI

KOHTpOJIb H OLEHKA pPC3yJIbTaTOB OCBOCHHUA y‘le6HOI71 JUCHUIINIMHBI OCYHICCTBIIACTCA
npenoaaBaTreJicM B HPOHCCCC IMPOBCACHHUA IMPAKTUYCCKUX SaHHTHﬁ, a4 TaKXXC BbIIIOJHCHUSA

00yJaronMMHUCS MHIUBUAYATbHBIX 3/ IaHHM.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbl 1 METOAbI KOHTPOJISI H
OlIeHKH pe3YJIbTATOB 00y4eHus!

Copnepxanue IIPOrpaMMbl «OCHOBBI
€CTECTBEHHBIX HayK» HaIIPaBJICHO Ha JOCTHXKCHHE
CIEAYIOLIUX LEIICH:

— OCBOEHHE 3HAaHUH O COBPEMEHHOH €CTECTBEHHO-
Hay4YHOI KapTHHE MHpa U METOAAaX €CTECTBEHHBIX
HayK; 3HAKOMCTBO ¢ HauOoiiee BaXXHBIMU UACSIMU U
JOCTIDKEHUSIMM ~ €CTECTBO3HAHHUSA,  OKa3aBLIMMHU
OINpeeNsAolIee BIUSIHUE HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

— OBJIAJICHME YMEHUSMU [PUMEHATh IOJyYEHHbIE
3HaHUS JJI1 OOBSICHEHUS SIBJICHMM OKpYKaIOILEro
MHUpa, BOCHPUATUS HMH(OPMAIMM €CTECTBEHHO-
HAQyYHOTO HW  NPO(ECCHOHAIBHO  3HAYMMOTO
COJICPKAHUS; pa3BuUTHE UHTEJUIEKTYaJIbHbIX,
TBOPUYECKUX  CIOCOOHOCTEM M KPUTHUYECKOIO
MBIIUIEHUSI B XOJIe¢ MPOBEACHMS IMPOCTEHIINX
UCCIIEIOBaHUM, aHanu3a SIBJICHWM, BOCHPUSITUA U
UHTEpIpeTaluu €CTECTBEHHO-HAay4yHOU
uHpOpMaLNH;

— BOCHUTaHUE  YOEXIEHHOCTH B  BO3MOXHOCTH
IO3HAHUS 3aKOHHOM MNPUPOJBl U HCHOJIb30BAHUS
JOCTUKEHUI €CTECTBEHHBIX HayK Uil pa3BUTUS
[UBWJIN3ALUHI U TIOBBIIIEHUS KauecTBa XKHU3HH,

— TpPUMEHEHHE €CTECTBEHHO-HAayYHbIX 3HAaHUI B
npohecCuOHANBbHON 1EeATEIbHOCTH U MOBCEAHEBHON
KU3HU JUISL o0ecrieueHHs 0e301acHOCTH
KU3ZHEJEATEIIbHOCTH; T'PAMOTHOTO HCIIOJIb30BAHUS
COBPEMEHHBIX TEXHOJOTMH; OXpaHbl 3/10pOBbS,
OKPYKAaIOIIEH CpeIbl.

OcBoenne copepkaHusi y4eOHOW TUCIMILIMHBI
«OCHOBBI ~ €CTECTBEHHBIX  HayK»  oOecreuyuBaeT
JOCTHKEHHUE CTYIEHTaMU CIIEAYIOIUX PE3yJIbTaTOB!

JIMYHOCTHBIX:

— YCTOMYMBBIN MHTEPEC K UCTOPUU U JNOCTHIKEHUSAM B
00J1aCTH €CTECTBEHHBIX HayK, YYBCTBO TOPJOCTH 32
POCCHIICKHE €CTECTBEHHBIEC HAYKH;

— TOTOBHOCTh K  THPOJOJDKEHUIO  00pa3oBaHus,
NOBBILICHUIO  KBaTU(pHUKAIMK B U30paHHOMH

npodecCHOHATbHON NEeSATeTbHOCTH c
UCIIONIb30BaHNEM 3HAHMI B 00JACTH €CTeCTBEHHBIX
HayK;

— 00BEKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETCHIIUIH

@pOHTAIBHBIN OIIPOC
NuauBuyansHbIA onpoc
CamocrosrenbHas paboTta
[TpakTryeckue 3aHATHSA
TectupoBanue
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B 00JIACTH €CTECTBEHHBIX HAyK ISl YeJOBEKa H
o0miecTBa, yMEHUE UCTIOIb30BATh TEXHOJIOTHUECKUE
JOCTHDKCHHSI B 00J1acTH (PU3UKH, XUMHH, OUOJIOTHH
JUTSI TIOBBIIICHUS COOCTBEHHOTO MHTEIICKTYaIbHOTO
pa3BUTUS B BBIOpaHHOW  TpodecCHOHATLHOMN
JESITEIIbHOCTH;
yMeHHUe MIPOAHAIN3UPOBATH TEXHOTCHHBIC
MOCJICJICTBHSL JIJII OKPY)KAIOIICH Cpelibl, OBITOBON U
MIPOU3BOJICTBEHHOU JCSITEILHOCTH YEIIOBEKA;
TOTOBHOCTb CaMOCTOSTEJILHO J1I00BIBaTh HOBBIE JIS
ceost €CTECTBEHHO-HAyUYHbIE 3HAHUS c
HCIIOJIb30BaHUEM TUTS 3TOTO JOCTYITHBIX
HMCTOYHHKOB UH(MOpMAIUu;
YMEHHE  YOpPaBIsATH  CBOCH  MO3HABATEIHHOU
JESTEIIbHOCTBIO, MPOBOJIUTH CaMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHSI;
YMCHHE BBICTPanBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHS B KOMAH/IE 110 PEIICHUIO0 OOIIIX
3a/1a4 B 00JIaCTH €CTECTBO3HAHMS,;
MeTanpeaMeTHbIX:
OBJIaJICHUE YMEHHSIMH U HaBBIKAMH Pa3IHMYHBIX
BHUJIOB  IIO3HABATEJILHOH  JCATCIBHOCTH  JJIA
U3YYCHHUS  Pa3HBIX  CTOPOH  OKPYKAOIIETro
€CTECTBEHHOT'0 MHPA;
NPUMCHEHHE  OCHOBHBIX  METOJOB  ITO3HAHUS
(HaOnrofieHUs, HAY4YHOrO  OKCIEPUMEHTa) Ul
U3YYEHHUS  PA3NIUYHBIX CTOPOH  €CTEeCTBEHHO-
HAyYHOW KApTUHBI MHUpPA, C KOTOPHIMH BO3HUKAET
HEO0OXOAMMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOM chepe;
YMEHHE OIpeNessaTh LEeNu U 3a7aud JesATEIbHOCTH,
BEIOMpaTh CpeACTBA IS WX JOCTIDKEHHUS Ha
MIPAKTHKE;
YMEHHE HCIIOIH30BaTh PA3IMIHBbIC UCTOYHUKHU JUIS
MOJTyYEHHUsI eCTECTBCHHO-HAYYHOW HH(pOpMauu |
OIICHMBATh €€ JIOCTOBEPHOCTh MJIs JOCTH)KCHUS
MTOCTaBJIICHHBIX IIeJIeH U 3a71aY,
npeIMeTHBIX:
c(hOpMUPOBAHHOCTh TMPEACTABICHUN O IEIOCTHOU
COBPEMEHHOU €CTeCTBEHHOHAYYHOW KapTHHE MUPA,
OpUpoie KAk €AMHOM  IEJIOCTHOHW  CHUCTEME,
B3aMIMOCBSI3M YEJIOBEKa, MPHUPOIBI W OOIIEeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX Maciitabax
BcenenHnolii;
BIQJICHWE 3HAHUSAMH O Hauboiee  BaKHBIX
OTKPBITHSIX M JOCTHDKEHHSIX B oOrnactu
€CTECTBO3HAHMS, TOBIUSABIIMX HA  3BOJIOIHUIO
MPEJICTAaBICHUIA O IPUPOJIC, HA PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;
c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh
€CTECTBEHHO-HAYYHbIE 3HaHUS JUIS OOBSICHEHUs
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OKpYXAIOIIUX SIBICHUH, COXPAaHEHUS 310pOBBS,
oOecneueHrsT 0OE30MaCHOCTH JKM3HEIEITCIbHOCTH,
0epeXHOTO OTHOIIECHHS K IPUPOJIE, PAllMOHAIEHOTO
IPUPOJIOIONB30BAHMS, @ TAK)KE BBIOJIHEHHS POJIU
IpPaMOTHOTO MOTPEOUTEIS;

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUH O HAy4YHOM
METOJIe MO3HAHUS MPHUPOIBI H CPEACTBAX U3YUCHUS
MeraMupa, MakpoOMUpa W MHKPOMHPA; BIIaJICHUE
NpUeMaMHl  €CTECTBEHHO-HAYYHBIX HAOIIOICHHIA,
OIIBITOB, HCCIICIOBAHUI M OLIEHKH JOCTOBEPHOCTH
HOJIYYCHHBIX PE3yJIbTaTOB;

— BJaJCHUE IMOHATHHHBIM alIapaToM €CTECTBEHHBIX
HayK, HO3BOJISIOIINM MO3HABaTh MU, y4acTBOBATh
B JIMCKYCCHSIX [0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCTIONIb30BATh PAa3JIMUHbIC NCTOUYHUKH MH(pOpMannuu
JUISl TIOJITOTOBKU COOCTBEHHBIX pabOT, KPUTUYECCKU
oTHOCUTBCSL K coobmenussm CMU, conepkammm
HAYYHYIO HH(OpMAaIuio;

— c(hOpPMHUPOBAHHOCTh YMEHHI MOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAyYHOTO  3HaHHA IS KaXJOro
YeloBeKa HE3aBUCHMO OT €ro npoecCHOHAIbHON
JCATENIbHOCTH, pa3iu4yarth (aKTbl W OLCHKH,
CPaBHHMBATh OIICHOYHBIC BBIBOJIbI, BUICTh UX CBS3b C
KPUTEpUSIMH OLEHOK M CBSI3b KPUTEPHEB C
OIPEIEIEHHON CUCTEMON LIECHHOCTEH.

B pe3ynbrare n3yueHus BappuaTUBHON YacTh

JTUCIUILTHHBL «OCHOBBI €CTECTBEHHBIX HAYK

oOyuaromuecs: OyayT

3HATh:

- COBPEMEHHYIO €CTECTBCHHOHAYYHYIO KapTHHY MHpa U

METOJIbI €CTECTBEHHBIX HAYK.

yMeTb:

- TNPUMEHATh MOJyYEHHbIE 3HAHUA U1 OOBACHEHUS
SIBIIGHUN OKPY>KaIOILEro Mupa, BOCHIPUSATHS
uHpopMauu €CTECTBEHHO-HAY4YHOT' O "
npodeccnoHalIbHO 3HAYUMOTO COJIepKAHUS;

- - IPUMEHSATh €CTECTBEHHO-HAYYHbIC 3HAHUS B
npodecCHOHATIBLHOMN AEATENbHOCTH U MMOBCETHEBHOM
KU3HU JJ15 obecrnieueHus 0e30MacHOCTH
KU3HEJEATEIIBHOCTH; T'PAaMOTHOTO HCIIOJIb30BAHHUS
COBPEMEHHBIX TEXHOJOTHI; OXpaHbl 3/10pPOBbS,
OKpYXKaroIlen cpeibl

23




		2024-02-29T13:11:53+0300
	г. Армавир
	Федотенков Евгений Сергеевич
	я подтверждаю этот документ своей удостоверяющей подписью




