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1 TACHOPT PABOYEM ITPOT'PAMMbBI YYEBFHOU JUCIUILINHBI
«PU3UKA»
1.1. Oo6aacTb NpuMeHEeHUsI MPOrPpaMMbl

Pabouass mporpamma o0061e00pa3oBaTeNbHON Y4EOHON NUCHUIUIMHBI «DU3MKa»
ABIISIETCSL 4acThi0 0011e00pa3zoBaTebHOM moAroToBkH cryaeHtoB CIIO ®I'OC mo
cunerpaiabHocTu 38.02.06 duHaHCHL.

1.2. MecTo IMCHUMILIMHBI B CTPYKTYpe OCHOBHO# mpodeccuoHaIbHOI
o0pa3oBaTeIbHOIi IPOrpaMMBbl:

VyebOnag pucrumuimHa «®Pu3uka» OTHOCHTCS K Oa30BBIM AUCIUAIIAHAM
00111600pa30BaTEIHLHOTO ITHUKIIA.

1.3. Ilequ wm 3agaym  y4eOHOH JUCUMIUIMHBI — TpeOOBaHHSI K
pe3yJabTaTaM OCBOEHHS y4eOHOH JUCITUILIHHBI:

Copnepxxanne nporpammbel  «@PuU3MKa» HANpPaBICHO HA  JIOCTUKEHUE
CIEAYIOIIMNX LeJei:

* OCBOCHHE 3HAHUM O COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KAPTHHE MHpA U
METO/JaX €CTECTBEHHbIX HayK; 3HAKOMCTBO C Hau0oJIe€ BAKHBIMU HIEIMU U
JOCTH)KEHHUSIMM ~ €CTECTBO3HAHHMS, OKa3aBIIMMHU OIPEACIIONIEE BIMSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

* OBJIQJICHHNE YMEHUSMH NPUMEHAThH IOJYYECHHBIE 3HAHUSA IJIs OOBSICHEHUS
SIBJICHUI

OKpY’KaIOILIEr0 MHpa, BOCHPUATHA HHPOpPMAIMM ECTECTBEHHO-HAYYHOTO U
MpOQECCHOHAIBHO  3HAYUMOIO  COJEPXKAHMS; Pa3BUTHE  HMHTEIUIEKTYalbHBIX,
TBOPYECKUX CIHOCOOHOCTEM M KPUTHUYECKOTO MBIIUICHUS B XOJ€ MPOBEICHUS
MPOCTEUILINX MCCIEIOBAaHUN, aHaau3a SBJICHHUM, BOCIPUATUS M HHTEPIPETALUU
€CTECTBEHHO-HAYYHOU MH(pOpMALINH;

* BOCIIUTaHHE YOEKICHHOCTH B BO3MOXKHOCTU MO3HAHMS 3aKOHHOW HPUPOJIBI
Y UCIIOJIb30BaHUS JOCTH)KEHHI €CTECTBEHHBIX HAYK JUISl pa3BUTUS LIUBWIM3ALUU U
ITOBBIIICHHS KAYECTBA )KU3HU;

* IPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUM B NPOo(dhecCHOHATBHOU
JESTeIbHOCTY M TOBCEJHEBHOW JKM3HM JUIsi oOecnedeHus O0e30macHOCTH
KU3ZHENIEATEIIbHOCTH; TI'PAMOTHOIO MCIOJIB30BAHUS COBPEMEHHBIX TEXHOJOTHUH;
OXpAaHBbI 3I0POBBS, OKPYKAIOLIEH CPEJIbI.

OcBoeHue copaepkanusi yueOoHou aucuurinabl «EcTtecTBo3Hanune. dusnka»
obecrnieunBaeT JOCTUKEHUE CICTYIONIUX PE3YIbTATOB:

¢ JIUUHOCHIHbBIX.

— YCTOWYHMBBIM MHTEPEC K UCTOPUU U IOCTUKEHUSIM B 00JIACTU €CTECTBEHHBIX
HAYK, YyBCTBO TOPJOCTH 32 POCCUMCKUE €CTECTBEHHBIE HAYKH;

— FOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHus, MOBBIIICHUIO KBATU(PUKAIIUU B
n30paHHOM TPO(PECCHOHATBLHON JEeATEIbHOCTH C HCIOJIb30BAHUEM 3HAHUW B
00JIaCTH €CTECTBEHHBIX HAYK;



— OOBEKTHMBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMH B  00JiacTH
€CTECTBEHHBIX HayK Uil dYeloBeKa W OOIecTBa, yMEHHE WCIOJIb30BaTh
TEXHOJIOTHYECKHE JOCTIKCHHsI B 00JacTh (U3UKH, XUMHW, OWOJOTHUU ISt
MOBBIIMICHUSI COOCTBEHHOTO  HWHTEJUICKTYaJbHOTO DPa3BUTHS B  BBIOpAHHOM
po(eCCHOHATILHOM IESITEIIbHOCTH;

— YMEHHE MPOaHAM3UPOBATh TEXHOTEHHbBIC TTOCIEACTBUS JIJIsl OKpY KaroIen
Cpe/bl, OBITOBOM M MPOU3BOJCTBEHHOM ESITEIHLHOCTH YEJIOBEKA;

— TOTOBHOCTH CAMOCTOSTEIBHO HIOOBIBATHL HOBBIE ST Ce0SI €CTECTBEHHO-
HAay4YHbIC 3HAHWS C WCIOJB30BAHUEM JUISI O3TOTO JOCTYIHBIX HCTOYHHKOB
uHpopmanuu;

— yYMCHHE YIPaBJATh CBOCH MO3HABATEIBHOW IEATECILHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUS B KOMAaHJIE 1O
pelieHno o0IMKX 3a/1ad B 00J1aCTH €CTeCTBO3HAHMS;

¢ Memanpedmemubtx:

— OBJQJICHHE YMEHUSIMH M HaBBIKAMHU DPA3JMYHBIX BHUJIOB IO3HABATEIHHOU
NESATEILHOCTH JIJISl U3YUYECHHS Pa3HBIX CTOPOH OKPYKAIOIIEro €CTEeCTBEHHOTO0 MUPA;

— TMPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAOMIOACHUS, HAYYHOTO
AKCIIEPUMEHTA) IS U3YUYCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, ¢ KOTOPHIMA BO3HUKAET HEOOXOIMMOCTh CTAJIKMBATHCS B PO ECCHOHATBHON
coepe;

— YMEHHUE ONPEACIIATh LEJU U 3a/1a9d JIeATeILHOCTH, BRIOUpATh CPEACTBA IS
WX JIOCTHKEHUS Ha TIPAKTHUKE;

— YMEHHE UCIOJIb30BaTh pa3IUYHBbIC WCTOYHUKH JUIA  TOJyYCHHUS
€CTECTBEHHOHAYYHOW WH(OpMAIMU W OIEHWBATh €€ JIOCTOBEPHOCTH IS
JIOCTHXKEHUSI IOCTABJICHHBIX LIeTIeH U 33714,

* npeOMemHubiXx:

—  c(opMHpPOBAHHOCTh MPEJACTABICHUNA O IIEJIOCTHOH COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTHHE MHpa, MNPUPOJIE€ KaK €AUMHON IEIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, IPHUPOJBI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

— BJAJCHUE 3HAHUSIMU O HauOOJee BAXKHBIX OTKPBITUSX U JOCTIKCHUSIX B
00JIaCTH €CTECTBO3HAHUSI, MOBJIMSBIIMX HA SBOJIOIUIO MPEJICTABICHUN O MPUPOJIE,
HA Pa3BUTHE TEXHUKU U TEXHOJIOTHIM;

— c(hopMUPOBAHHOCTH YMEHHS IPUMEHSITh €CTECTBCHHO-HAYYHbIE 3HAHUS JIJIS
OOBSCHEHHSI OKDPYXKAIOUIUX SBJICHUN, COXpAHEHHUS 370pPOBbs, OOECTIeYCHUS
0€30MacHOCTH  JKU3HEACITEIBHOCTH, OEpEeKHOTO OTHONICHUS K  MPHUPOJIE,
PalMOHAJIBHOTO TMPUPOJIONOIB30BAHUSA, 4 TAKXKE BBINOJHEHUS POJM TPAMOTHOTO
OTPEOUTENS;

— c(hOpPMUPOBAHHOCTh NPEACTABICHUM O HAYYHOM METOJE IO3HAHUSA
NPUPOABLI U CPEICTBAX M3YUYEHHS MEraMupa, MakpoMHpa U MUKPOMHUPA; BJIAJCHUE
pueMaMH €CTeCTBEHHO-HAYyUYHBIX HAOJIOJICHHM, OMBITOB, UCCIICIOBAHUN U OICHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;
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— BJaJICHUE MOHSATUHHBIM aNnapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOLIIM
MO3HABaTh MHUP, yYaCTBOBaTh B JUCKYCCHUSX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
MCIIOJIb30BaTh Pa3IMYHbIE HCTOYHUKH HUH(OpMALMK 111 TOJTOTOBKUA COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUTHCS K coobmeHusM CMU, conmepkalmuMm HayudHYIO
uH(pOpMaIIHIO;

— Cc(pOpPMHUPOBAHHOCTb YMEHHMM IIOHMMAaThb 3HAYUMOCTb E€CTECTBEHHO-
HAYYHOTO 3HAHUS ISl KaXXJI0TO YeJIOBEKa HE3aBUCHUMO OT €ro MpogecCHOHATHHON
AESTENbHOCTH, pa3inuyaTh (PaKkThl W OIICHKH, CPaBHUBATH OIICHOYHBIC BBIBOJBI,
BUJIETh WX CBS3b C KPHUTEPUSMHU OIICHOK W CBsI3b KPHUTEPHEB C OIpEIeICHHON
CHUCTEMOM LICHHOCTEN.

1.4 Beaymue — megarormyeckue — TEeXHOJIOTMH,  HCHOJIb3yeMble
npenojaBaTeeM:

— UH(POPMAIIMOHHO-KOMMYHUKALMOHHAs] TEXHOJIOTUSI;

— TEXHOJIOTUS Pa3BUTHUS KPUTHUUECKOTO MBILIUICHNUS;

— TEXHOJIOTHUS TPOOJIEMHOTO O0yUCHHUS;

— KEHUC — TeXHOJIOT U,

— TEXHOJIOTUSI HHTETPUPOBAHHOI'O OOYyUEHHS;

— Me/laroruka COTpyIHUYECTBA;

— TEXHOJIOTUU ypOBHEBOU An( depeHumannu;

— IPYIIIOBBIE TEXHOJIOTHH.

1.5 PexomeHayeMoe KOJMYECTBO 4YacCOB HAa OCBOEHHE INPOrpaMMbl
AUCHUNJIMHBI:

MaKCHUMAJIbHOH y4eOHoii Harpy3ku oOyuatorierocs 48 4acoB, B TOM UHUCIIE:
00s13aTeIbHOI ayIMTOPHOM yueOHOI Harpy3ku oby4daromerocs 48 4acos;
CaMOCTOSATeIbHOM padoThl oOyyaromierocs 0 yacos.



2 CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUTLIVHBI

2.1 O0bem y4eOHOM TUCUMIITIMHBI 1 BUbI Y4eOHO# padoThl

Bun yuebHoit paboTbl O6beM yacoB
MakcumaiibHasi yueOHasi Harpy3Ka (Bcero) 48
O06s3aTenpHas yuyeOHast Harpy3ka (BCero) 48
B TOM YHCJIE:
JIEKIUHU 24
MPAKTUYECKUE 3aHITUSA 14
1a00paTOPHBIE 3aHATHS 10
CamocTtosiTenbHas paboTa oOy4daromierocs (Bcero)
B TOM YHCJIE:
BHEAyAUTOPHAsE CAMOCTOSITENIbHAS paboTa

[IpomexxyTounas arrecranus B popme ougpeperyuposantozo 3auvema




2.2 TemaTHu4ecKkHii NJIaH y4eOHOH TUCHUNJIMHBI «DU3nKa»

HanmeHoBaHMe pa3iesioB U Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHble U NpaKTH4YecKue padoThl, O0bém YpoBens
TeM caMoCTOsITeJIbHAsI padoTa 00y4yarierocs 4acoB 0CBOECHMSI
1 2 3 4
Beenenue OcHoBHBIE HayKH O npupojie (hu3uKa, XuMus, OMOJIOTHS ), UX CXOACTBO U OTIHYHUS.
EcTecTBeHHO-HAYYHBI METOJI TO3HAHUS U €r0 COCTaBISIONIUE: HAOIIOIEHUE, U3MEPEHHE, 2 1
SKCIIEPUMEHT, THII0TE3a, TEOPHUSI
Paznmen . Mexanuka

CopepxaHue yaeOHOTro Marepuaa

Jlexyuu

1. MexaHu4yeckoe IBUKEHHUE, €r0 OTHOCUTEIIBHOCTD. 2
3akoHEBI JUHAMUKU HpIOoTOHA.

2. Cuiibl B IPUPOAE: YIPYTOCTh, TPEHUE, CUIIA TAKECTH. 2
3aKOH BCEMUPHOTO TATOoTeHUs. HeBecoMOoCTb.

3. Umnynbe. 3aK0H COXpaHEHUs UMITYJIbCA U PEaKTUBHOE JIBIKEHUE. 2 2
[ToreHunanbHast U KHHETUYECKAsl SHEPIHsl.

4.3aK0H cOXpaHEHHsI MEXaHU4eCcKoil sHeprun. PaboTa u MOIIHOCTb. 2
Mexanundeckue konebanus. [lepron n vacrora konaebanuii. MexaHnuecKre BOJHEI.
CaotlicTBa BOJIH. 3BYKOBBIE BOJHBL. YIIbTPA3BYK U €0 HCIOIH30BAHUE B TEXHUKE U
MEHIIMHE.

Jlabopamophwvie pabombi.

1. M3ydeHwne 3aBUCUMOCTH MEPHOIa KoJIeOaHNH HUTSHOTO (MIJIH MPY>KHHHOTO) MasiTHUKA 2

OT JUIMHBI HUTH (WJIK Macchl Ipy3a). 5

2. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT Beca Tea. 2

3. CoxpaHeHHE MEXaHMYECKON YHEPTUH TIPH JIBIKEHUH TeJa MO/ IEHCTBUE CHITBI TSKECTH 2

yrnpyrocti. 3mepenue yckopeHust Teja Npu yCKOPEHHOM JABUKEHUU.

Ipaxmuueckue 3anamus

1. OrHocurenbHOCTh ABUXKEeHUSA. UHEPTHOCTH Tena. 3aBUCUMOCTh YCKOPEHHS Tella OT €ro
Macchl U CHUJIbI, JEUCTBYIOLIECH Ha Teno. PaBEHCTBO W MPOTUBOIIOIOKHOCTh HAPaBICHUS
CUJ JIEUCTBHS M TMPOTUBOJEUCTBHS. 3aBUCHUMOCTb CHJIbl YIPYTOCTH OT YAJIMHEHUS

NPYKUHBI.
2. HeBecomocTb. PeakTuBHOE ABMKEHUE, MOJIENb PAKETHI.




Tema 1.2. MoJiekyJasipHast
¢puszuxa. TepmoauHaMuKka

Copep:xxanue y4e0HOro MmaTepuaja

Jlexyuu

1. Ucropus atomuctudyeckux yueHuid. HabmoqeHus 1 ONbITHI, MOATBEPKIAIOLINE ATOMHO-
MOJIEKYJIIPHOE CTPOEHUE BEILIECTBA.

Macca u pazmepbl Mosiekya. TennoBoe ABMkeHue. TeMieparypa, Kak Mepa CpeiHei
KHMHETUYECKON SHEPTrUU YaCTHII.

2. O0bsICHEHHE arperaTHbIX COCTOSIHUM BellecTBa U (ha30BbIX MEPEXO0/I0B MEXKYy HUMHU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEJICTaBICHUN.

3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX IMIpoIECcCcax.

Jlabopamophwvie pabombi.

1.M3yueHne 3aBUCUMOCTH TIepHOJia KOJIeOaHH HUTSHOTO (MM TIPY>KUHHOTO) MasiTHAKA OT
JUITMHBI HUTH (MJTK MacChl Tpy3a).

2.0npenenenre yaenbHON TEIIOEMKOCTH TBEPJIOTO TeJla MyTEM CPABHEHHUS €r0 C
TETIIOEMKOCTHIO

IIpakmuueckue 3anamus
1. JBuxenne OpoyHOBCKuX "actull. Juddysus.

Mopenp Xa0TH4ECKOr0 IBUKEHUS MOJIEKYJI.
2. OObeMHbIe (MM KOMIBIOTEPHBIE) MO Ta3a, KUIKOCTH M TBepAoro tena. Vcnapenue
Ppa3IMYHBIX KUIKOCTEH.
[LinaBnenue u OTBEpIEBaHUE KPUCTAIUIMYECKUX Tell. VI3MEHEHUE BHYTPEHHEN DHEPIUU TEN
MIPU COBEPIIIEHUU PAOOTHI. Y CTPOMCTBO MapOBO TypOHHEI.

Tema 1.3. DuekTpoaAnHAMHKA

Cooepoicanue yuebnoeo mamepuand

Jlexyuu.

1. Dnextpuueckue 3apsapl U UX B3aUMOJIEHCTBUE. DIEKTPUUYECKOE TOJIE.
[IpOoBOTHUKY M U30JIATOPHI B JIEKTPUUYECKOM ITOJIE.

2.IlocTossHHBIN 2neKTpUuecKuil ToK. Cuila ToKa, HapsDKEHUE, SJIEKTPUUECKOe
conpoTuBiieHHEe. 3akoH OMa JIJ1s yJacTKa IeIH.

3.MarauTHoe 1ose ToKa 1 IeHCTBUS MarHUTHOTO 1OJIs1 HA IPOBOJHUK C TOKOM.
DJIEKTPOABUTATED.

SIBnieHne HIEKTPOMArHUTHON MHIYKIUU.

4.2nektporeneparop. [lepemennsiii Tok. [loydeHue u nepenayda 3JI€KTPOIHEPTUU.
ONEeKTpOMarHuTHbHIE BOJIHBL. PaanoCBA3b U TEIEBUACHHUE.

5. CBeT Kak 2JIeKTpoMarauTHas BoHa. MHTepdepennus u nudpakius cBera.




Hpaxmuqecmte 3AaHAMUA

1. Dnextpuzauus ten. BzanmopeilicTBue 3apspkeHHBIX Tenl. HarpeBaHue NpOBOIHUKOB C 2
TOKOM.
2. JlelicTBHE MarHUTHOTO IOJI1 HA IPOBOAHMK C TOKOM. B3anmopelicTBue IPOBOJHUKOB C 1
TOKaMu. SIBJI€HHE 3JIEKTPOMarHuTHOM MHTYKIIWH.
3. YcrpolicTBO U AEWCTBUE JIEKTPOJBUTATENS U AIEKTpOreHeparopa. M3nyduenue u npuem 1
JIEKTPOMArHuTHBIX BOJIH. MIHTepdepeHnns u tudpakuus cBera.
JiuddepeHMpoBanHbIii 3a4eT 2
HUTOIO: 48

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEAYIOINe 0003HAYCHIS:

1. - o3HaKOMUTENBHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOHCTB);

2. - penpOAYKTUBHBIN (BBIIIOJHEHUE ACATEIBHOCTH 110 00pa3ily, MHCTPYKLIUHU WU IO/ PYKOBOJCTBOM);

3. - IPOAYKTUBHBIH (TULTAHUPOBAHUE M CAMOCTOSATEIILHOE BBIMOJIHEHUE IESTEIbHOCTH, PEIICHHE POOIEMHBIX).
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3. YCJIOBUA PEAJINZALUUA ITPOTI'PAMMBI JUCIHUTIJIMHBI

3.1. TpeGoBaHusi K MHHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecreYeHnIo

OcBoeHHe mMporpamMMmbl y4eOHOW IUCHUIUTHHBI «Du3uka» mpeanoiaaraet
HaMyue y4deOHOro kabuHeTa 1O (U3MKE B KOTOPOM HMMEETCS BO3MOXHOCTH
obecrnieynuTh CBOOOJHBIA J0CTyll B MHTEepHET BO BpeMs y4eOHOro 3aHSTUS U B
Mepro/] BHEYYEOHOM IeATEILHOCTH 00YUYaIOIINXCS.

B cocraB kabunera mo ¢uzMKe BXOAAT JabopaTopuu c J1abOpaHTCKOM
KOMHATOM.

Kabuner ¢Qusuku n0mMKEH YIOBIETBOPATH TpeboBanusiM (CaHUTapHO-
smuaAeMHOIorHYecKuX mpaBuia ¥ HopMaTuBoB (CaulluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHBI TUIIOBBIM O0OPYIOBaHMEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSX, B
TOM 4YHCII€ CHEIHAIM3UPOBAHHON Y4eOHON MeOeNpl0 U CpeACTBaMH OOy4eHHs,
JOCTaTOYHBIMA  JUUIA  BBIMIOJHEHUS TpPeOOBAaHWH K YPOBHIO  ITOATOTOBKH
00yJaroImxcs.

B kabunHeTe MOKHO OBITH MYJIBTUMEIUUHOE 000PYI0BAHUE, MTOCPEACTBOM
KOTOPOTO YYaCTHUKH 00pa30BaTEIBLHOTO TIpollecca MOTYT TMPOCMAaTpPUBAThH
BU3YaJIbHYIO0 HH(POPMAIIHIO TT0 (U3HKE, CO37aBaTh MPE3CHTAINH, BUACOMATECPHATIBI
U T. L.

B cocraB  y4eOHO-METOIMYECKOTO H  MaTEePHAIBHO-TEXHHYECKOTO
oOecrieueHus MporpaMMbl Y4eOHOM TUCTUTITMHBI « DU3HUKaY BXOISAT:

* MHOTO()YHKITMOHAJIBHBIA KOMILIEKC MPEToaaBaTes;

* HarJIsAIHbIE TOCOOMS (KOMIUIEKTH Y4eOHBIX TaOJUII, TJIaKaTOB, TOPTPETHI
BBIJIAIONTUXCS YYEHBIX B 00JIaCTH €CTECTBO3HAHUS U T. 11.);

* UHPOPMALIMOHHO-KOMMYHHUKAIIUOHHBIE CPEJICTBA;

* SKpaHHO-3BYKOBbBIE TTOCOOUS;

* KOMIUJIEKT 3JIEKTPOCHAOKEHUSI KAOUHETOB;

* TEXHUYCCKHE CPEICTBA OOyUCHNS,

* IEMOHCTPAIIMOHHOE 000pyaOBaHKEe (00IIEro Ha3HAYCHUS U TEMATHICCKUE
HabopkI);

» jabopaTopHOe oOOpyaoBaHWE (OOIIEro Ha3HAYEHUS W TEMaTHUYCCKUE
HAa0OpbI, B TOM YHCIJIC IJIsi TOCTAHOBKH JIEMOHCTPAIMOHHOTO M YYEHUYECKOTO
AKCIIEPUMEHTA, PEAKTUBBI);

* CTaTWYeCKWe, JWHAMUYECKHE, JIEMOHCTPAllMOHHBIE W pPa3/IaTOYHBIC
MO/ICJIH, BKJIFOUast HaTypaJIbHbIE OOBEKTHI;

* BCIIOMOTATEJIbHOE 000PY/TI0BaHHUE;

* KOMIUICKT TEXHUYECKOW JOKyMEHTAIlMM, B TOM WYHCJE TMacrmopra Ha
cpeacTBa OOy4YeHWs, WHCTPYKIIMM 10 WX HCIOJB30BAHUIO W  TEXHUKE
0€30MacHOCTH.
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3.2. UupopmannonHoe odecrnievyeHue 00ydeHUs

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX u3aaHuid, UHTEepHeT-pecypcos,
AOTOJIHUTEIbHOM JIUTEPATYyPhI

OcCHOBHBIC HCTOYHHUKH:

1. Jmutpuena, B.®. ®usuka aisa npodeccuii TEXHUUECKOTO U €CTECTBEHHO-
Hay4gHoro npoduisa: yueonuk / B.®. JImutpuesa. — M.: Akagemus, 2017. - Tekcr:
HETIOCPEACTBEHHBIM.

2. Camoiinenko I1.U. EctectBo3nanue. dusnka: yueonuk / [1.M. CamoiineHko.-
M.: Akanemus, 2017. - TekcT: HENOCPEICTBEHHBII.

JlonoTHUTEIbHbIE HCTOYHUKH:
1. bonmapeB B.II. KonHuenuuu COBpPEMEHHOIO €CTECTBO3HAHUS [DJIEKTPOHHBIM
pecypc]: Yuebnuk / bormapes B.IL. - 2-e uza., mepepabd. u gom. - M.: Anbda-M,

HULI NHOPA-M (9BC), 2016. - Pexim
nocryma: http://znanium.com/catalog.php?bookinfo=548217 (mata oOpameHus:
13.05.2020).

2. Axumenko C.b. ®uszuka U €CTECTBO3HAaHHE [DJEKTPOHHBIM pecypc]:
[IpakTuyeckue pabotel: Yuebnoe nocodue / C.b. Akumenko, O.A. SBopyk. - M.:
210 PUOP: HUI] Nudpa-M (BBC), 2013. - Pexum
nocryma: http://znanium.com/catalog.php?bookinfo=365175 (mata oOpamieHus:
13.05.2020).
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4. KOHTPOJIb U OLIEHKA PE3YVJIbTATOB OCBOEHMS
JUCHMUIIIAHBI

Pe3ynbratel 00ydeHus

(DOPMBI 1 METOJbLI KOHTPOJIA U

(BUIBI 1EATEIHLHOCTH 00YUaAOIIETOCS ) OLIEHKH
pe3yNbTaTOB 00yUYEHUs
1 2

Ilpeomemnmnuie

c(hOPMUPOBAHHOCTh CHCTEMBI 3HAHMK 00 | TeCTOBbIE  paboThl, pabora  TIO

o0mmMx  (U3MYECKUX  3aKOHOMEPHOCTSX, | KapTOUKaM, pazbop CUTYaIIHH,

3aKOHAaX, TEOpUSAX, TNPEJCTABIECHUNA O | BOPOCHI LTSI CaMOKOHTPOJIA,

JnedcTBUU  BO  BceneHHOW — (U3MYECKUX | THUChbMEHHBIE OTBETHI Ha

3aKOHOB, OTKPBITHIX B 3¢€MHBIX YCIIOBHSIX KOHTPOJIbHBIE BOMPOCHI, BHITIOJHEHUE
1a60paTOPHBIX pabor,
BHEAyIUTOpHAS CaMOCTOSATEIbHAS
pabora

chopMUpPOBAaHHOCTh yMeHUsS uccienoBath u | Pabota ¢ DOYMK, TtectupoBanue,

aHAJIM3UPOBaTh Pa3HOOOpPa3HbIe PU3UYECKHE

nabopatopHble paboThl, padoTa Cco

SIBJICHUS U CBOWMCTBA OOBEKTOB, OOBSICHSATH | CIPABOYHOM JUTEPATypOii;

IOPHHIMIBI  pabOTBl M XapaKTEPHCTHUKH | TOJTOTOBKA u 3aIuTa

npuOOpOB M YCTPOMCTB, OOBSICHATH CBS3b | MHAMBHAYAJIbHBIX W TPYIIOBBIX

OCHOBHBIX  KOCMHYECKMX OOBCKTOB ¢ |3aJaHUil  IPOEKTHOrO  Xapakrtepa,

reo(pU3UUeCKUMH SIBJICHUSMU BHEAYJIUTOPHOH  CaMOCTOSITEIIbHOM
paboThI

BJIQJICHNEC YMEHUSMHU BBIJBUTATh THUIIOTE3bI | YCTHBIH  ONpOC,  TECTHPOBAHUE,

Ha OCHOBE 3HAaHUSA OCHOBOIIOJArarOLIUX
($u3NYECKUX 3aKOHOMEPHOCTEM U 3aKOHOB,

paboTa Mo KapTOYKaM, BOIMPOCHI IS
CaMOKOHTPOJIS, MUCbMEHHBIC OTBETHI

NpOBEPSATh ~ WX  DKCIIEPHUMEHTAJIbHBIMU | HA BOIIPOCHI, BHEAyIUTOPHAs
Cpe/ICTBaMH, bopmynupys IeTb | CAMOCTOSITEIIbHAS pabora;
YICCIICTOBAHMSI J1a00paTopHbIe pabOThI
BIQJICHUE METOJaMH  CaMOCTOSTENBHOTO | YCTHBIM ~ OMpOC;  TECTUPOBAHUE,
IUIAHUPOBaHMUST W TPOBEACHUS (U3MUECKHX | paboTa MO  KapTroukam, pazdop
IKCIICPUMEHTOB, ONHCAaHUS H  aHAJM3a | CHTyalluH, BOIIPOCHI TS
TIOJYYCHHOW W3MEPHUTENbHON WH(GOpPMAIMH, | CAMOKOHTPOJIS, TUCHMEHHBIC OTBETHI
OTIpeNIeICHNs] JOCTOBEPHOCTH IIOJIy4E€HHOTO | Ha BOIIPOCHI, BBITTOJTHEHUE
pe3ynbTaTa 1a00paTOPHBIX pabor,
BHEAYUTOPHAs CaMOCTOSITEIIbHAS
pabora
C(OPMUPOBAHHOCTH OCHOB CaMOPAa3BUTHS U | BOIPOCHI ISt CaMOKOHTPOJIS,

CaAMOBOCIINTAHU A B COOTBCTCTBHHU C

001L1eY€eI0BEYECKUMU LEHHOCTSIMU "
ujcantamMmu IPaKIaHCKOIO oOuiecTna;
TOTOBHOCTD u CIIOCOOHOCTH K
CaMOCTOSITEIIbHOM, TBOPYECKOU 51

OTBETCTBEHHOU ACATCIIBHOCTHU

IMMCbMCHHBIC OTBCTEI HAa BOIIPOCHI
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TOJICPAHTHOE CO3HAHME U TOBeIEHHE B | YCTHBIA  OOpOC,  CaMOKOHTPOJIb,
NOJHUKYJIBTYPHOM MHpE, TOTOBHOCTh U | paboTa B rpyrre

CIOCOOHOCTh BECTH [JIHAIIOT C JAPYTHMHU

JTFOJTBMH, JIOCTHUTATh B HEeM

B3aUMOINIOHUMAaHUS, HAXOIUTh OOIIHE eI U

COTPYAHHUYATH JJIS1 UX JOCTHIKEHHUSI

HaBBIKH COTPYAHHYECTBA CO CBEPCTHHKAMH, | pa300p CHTyaluid, BOIPOCHI IS
JIETbMH MJIIQJIIIETO BO3PacTa, B3POCIBIMU B | CAMOKOHTPOJIS,, MMUCHMEHHBIE OTBETHI
o0Opa3oBaTesibHOM, OOLIECTBEHHO MOJIE3HOM, | HA BOTPOCHI, BBITIOJTHEHHE

y4eOHO-UCCIEI0BATENbCKOM, MPOEKTHON M
JIPYTUX BUAAX ACSTEIbHOCTU

NPaKTUYECKUX paboT, BHEAYIUTOPHAS
caMOCTOsITeNIbHAs paboTa

HPAaBCTBEHHOE CO3HaHWE M TioBeneHue Ha | CaMOKOHTPOJIb

OCHOBE  YCBOGHHSA  OOINEYEIIOBEYECKIX

LIEHHOCTEN

TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHuio, | Bermonuenue BHEAyIUTOpHAs
B TOM 4HClIe caMoo0pa3oBaHHUIO, Ha | CAaMOCTOSITENbHOM paboThl,
OPOTSUKEHUM BCEH JKU3HHU; CO3HATEIBHOE | CAMOOIICHKA

OTHOIIIEHHE K HEMpPEephIBHOMY 00pa30BaHUIO

KaK YCJIIOBHIO YCIEITHON NPOodeCCUOHATLHON

¥ OOIIECTBEHHOM NIeATEIHHOCTH

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKItouas | Pazbop cuTyanuid, BOmpoOCH AJis
ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO | CAMOKOHTPOJIS, BBITIOJTHCHHE
TBOPYECTBA, cropTa, OOIIIECTBEHHBIX | MPAKTUYECKUX padOT, BHEAYAUTOPHAS
OTHOIICHUI camocTosITeNIbHas padoTa

IPUHATHE W  PEAIM3aLMI0  LEHHOCTEW | YCTHBIM  ONpPOC,  TECTHUPOBAHME,
3I0poBOTO U Oe3omacHOTo oOpasa >KW3HH, | paboTa MO  KapToykam, pasz0op

MOTPEOHOCTH B
CaMOCOBEPIIICHCTBOBAHUH,
CIIOPTHUBHO-037I0POBUTEIHLHOM
JESTEIIbHOCThIO,  HEMPHSTHE
IPUBBIYCK: KYpEHUS,
QJIKOTOJIs, HAPKOTHUKOB

buznyecKkom
3aHATHAX

BPEIHBIX
ynoTpeOJIeHUs

CUTyalluii, NMHACHMEHHBIE OTBETHl Ha
BOTIPOCHI, BHITIOJTHEHUE MTPAKTUIECKUX
paoor, BHEayIUTOpHAs
caMocCTosITeNIbHas paboTa

6epe>I<Hoe, OTBCTCTBCHHOC M KOMIICTCHTHOC

OTHOLLUEHUE K buznueckomy U
NICHXOJIOTUIECKOMY 3JI0POBBIO, Kak
COOCTBEHHOMY, TaK U JpYyrux JIofeH,

YMCHHC OKa3bIBATh IICPBYIO IOMOIIb

YcTHBIN onpoc, pa3dop cutyaruit

OCO3HaHHBIA BBIOOp Oynymied nmpodeccuu u
BO3MOXKHOCTEH peaim3anuu  COOCTBEHHBIX
KU3HEHHBIX  IUJJAHOB,  OTHOINEGHWE K
npo(ecCHOHATFHOW  JIEATENBHOCTH  Kak
BO3MOKHOCTH y4YaCTUSI B PEHICHUU JTUYHBIX,

YCTHBIN ONPOC, MUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, BHEAyAUTOpHAA
caMocCTosiTeJIbHas paboTa
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0OIIIECTBEHHBIX, rOCyJapCTBCHHBIX,
0011IeHAITMOHATIBHBIX MPOOJIEM

c(hopMUPOBAHHOCTH 3KOJIOTUYECKOTO
MBIIIJICHHUS, MMOHUMAaHHUS BIIMSTHUS
COLMAJIbHO-DKOHOMHUYECKUX IIPOLIECCOB Ha
COCTOSIHUE TPUPOJAHOM H  COLMAIBHOU
cpenpl; TpuOOpeTEeHUE OmbITa SKOJIOTO-
HaMpaBJICHHOMN AEATEIbHOCTU

YerHblii  ompoc, pabota  mo
KapTOUYKaM, pa3bop CUTYALH,
MUCHbMEHHBIC OTBETHI HAa BOMPOCHI,
BBIIIOJIHEHUE TPAKTHYECKUX PadoT,
BHEAYUTOPHAs CaMOCTOSITEIIbHAS

paboTta

OTBETCTBEHHOE OTHOIIIEHWE K CO3JaHUIO
CeMbHM Ha OCHOBE OCO3HAHHOTO MPHUHATHSA
EHHOCTEN CEMEMHOU KU3HUA

YcTHBIN ompoc, pa3doop cUTyalui

Pesynbrarel 00y4ueHus: (OCBOGHHBIE yMEHUS,
YCBOCHHbIC 3HAHUS)

@opMBI U METOABI

OLICHKH

KOHTPOJII |

Memanpeomemmnule

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LEIn
JNEATEIBHOCTH W COCTaBJATh  IUIAHBI
NEATEIIbHOCTH; CaMOCTOSITEIILHO
OCYILIECTBIISTH, KOHTPOJIUPOBATh u
KOPPEKTUPOBATH NEeSATEIbHOCTD;
UCITIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI IS
JOCTH)KEHHSI ~ ITOCTaBJIEHHBIX  LEJIEd U
peanuzaiuu MJIAHOB NEeATENbHOCTH;
BBLIOMpATh  yCHCIIHBIE  CTpAaTeTMd B
Pa3JIMYHBIX CUTYyaIUAX

Y CTHBIN OIpoc, pabota o
KapTOYKaM, BOITPOCHI U1t
CaMOKOHTpOJI, BBITIOJTHEHUE
NPaKTUYECKUX paboT, BHEAYAUTOPHAsS

camocCTosITeNIbHas padoTa

yMEHHME  NPOAYKTUBHO  oOmartbcs U | Pabora B rpynmnax, pazbop curyauuii,
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM | BOIIPOCHI TUISL CaMOKOHTPOJIA,
JESATEIIbHOCTH, YYUTHIBATh MO3ULUHU JIPYTUX | BBIIIOJHEHUE IPAKTUYECKUX padoT,
YYaCTHUKOB  JI€ATEIBHOCTH, dS()PEKTUBHO | BHEAYAUTOPHAS CaMOCTOSATEIIbHAS
paspemniath KOHMIUKTHI pabota

BJIAJCHUE  HaBbIKAMU  IO3HABATENbHOM, | TecTupoBaHnue, pabota c
y4eOHO-UCCIIEeIOBATEICKOM M MPOEKTHOM | mHpOopManuelt, pa3bop cuTyaluii,

NESATCIIBHOCTH,  HABBIKAMHU  pa3peIICHHS
npo0seM; CIOCOOHOCTh W TOTOBHOCTh K

IMNCBbMCHHBIC OTBCTbI Ha BOIIPOCHI,
BBIIIOJIHCHUC TIPAKTUYICCKUX pa6OT,

CaMOCTOSITEIbBHOMY MIOUCKY METOJIOB | BHEAYTUTOPHAS CaMOCTOATENbHAs
peuieHus PAKTUYECKUX 3an1ay, | pabota

MPUMEHEHUIO PA3IUYHBIX METO/I0OB MTO3HAHUS

TOTOBHOCTh u CIOCOOHOCTH K | PaGota C uH(OPMAIIMOHHBIMU
CaMOCTOSITEJIbHON UH(OPMAIIMOHHO- | HKCTOYHUKAMH, pa3dop  cUTyalui,
MO3HABATENILHON JIESITEILHOCTH, BJIAJICHUE | TUCbMEHHBIE OTBETHI HA BOIMPOCHI,
HaBbIKAMU MOJTYYEHHUS HEO0OXOMMOM | BEITIOJIHEHHE TMPAKTHUYECKUX padoT,

uHbOpMaIlMU W3 CJIOBapeil pa3HBbIX THUIIOB,

BHCAYyAUTOPHAsA CaMOCTOATCJIbHAA
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YyMEHUE OpUEHTHUPOBATHCA B Pa3TUUYHBIX
UCTOYHHUKAX  HMHGOOpMAIUU, KPUTHUYECKH
OIICHUBATh u UHTEPHPETUPOBATH
uH(OpPMAIUIO, TOJYYaeMYI0 M3 Pa3IMYHbIX
HMCTOYHUKOB

paboTta

yMEHUE WCITOJIb30BaTh cpencTBa
WHOOPMAITMOHHBIX W KOMMYHUKAIIMOHHBIX
texHonorui (manee - WKT) B pemeHun
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3alMOHHBIX 3a7a4 C COOJII0JICHUEM
TpeOOBaHMI APrOHOMHUKH, TEXHUKHU
0e30IMacHOCTH TUTHECHBI,
pecypcocoepekeHus, MPaBOBBIX u
ATUYECKUX HOPM, HOpM HH(POPMAIMOHHOM
0e30macHOCTH

YcTHBIH Ompoc, pazbop cHUTyaluii,

BOIPOCHI JUISL CaMOKOHTpPOJIA,
MMUCbMEHHBIE OTBETHI HA BOIPOCHI,
BBITNOJIHEHUE BHEAYAUTOPHOU

CaMOCTOSATENbHON pabOThI

YMEHHE OTPEAEIATh Ha3HAuUCHUE U (PYHKIIUH
Pa3JINYHBIX COLMAIBHBIX NHCTUTYTOB

pazdop cuTyanui

YMEHHUC CaMOCTOSATCIbHO  OLCHHMBAThb H
IMIPUHUMATb peuiCHuA, OIIpEACIIAIOIINC
CTpAaTCruro IIOBCACHMA, C Y4€TOM

T'paXaAaHCKHUX U HPAaBCTBCHHBIX LICHHOCTEH

YcerHpIlE ompoc; pa3dbop cuTyaluu,

BOTIPOCHI TUTST CaMOKOHTPOJI,
BHEAYTUTOPHAs CaMOCTOSITeNIbHAS
pabota

BJIAJICHUC A3BIKOBBIMU CPCACTBAMU - YMCHHUC
SICHO, JOIM4HO MW TOYHO H3JIaraTb CBOIO
TOYKY 3pPCHUA, HCIIOIb30BATh AACKBATHBLIC
SA3BIKOBBIC CPCICTBA

YcTHBI ompoc; pazdop cHUTyaluid,
3alUTa CaMOCTOATEIBHON PabOThHI

BJIQJICHUE  HAaBbIKAMU  MO3HABAaTEIbHOUN
pedrekcur Kak OCO3HAHHUS COBEPIIAEMbBIX
JNEUCTBUNA U MBICTUTENbHBIX MPOLIECCOB, UX
pe3yibTaTOB M OCHOBAHMM, T'paHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MMO3HABATENbHBIX
3a/1a4 ¥ CPEJICTB UX JOCTUKEHUS

TectupoBanue, pabota o
KapTOYKaM, BOITPOCHI ISt
CaMOKOHTPOJISI, TUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, BBIITOJTHEHUE
MPaKTUYECKUX padboT

[IpoBepka BenieHUs TETPANEH;
Brinosnnenne BHEAYIUTOPHOM

CaMOCTOSITENILHOUN paboThI
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JINCT UBSMEHEHMH 1 JONMOJIHEHNN,
BHECEHHBIX B PABOUYYIO [IPOTPAMMY

Ne HN3MCHCHUA, JaTa BHCCCHHUA NU3MCHCHUS, Ne CTpaHHUIIbl C K'3BMCHCHUCM;

bbLJIO CTAJIO

OcHOBaHUE:

HOI[HI/ICB JIMIIa BHCCIICT'O N3MCHCHUS
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