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1. MACIOPT PABOYEH ITPOI'PAMMBI YYEFHOM JJUCITUILIUHBI
«ECTECTBO3HAHMUE. ®PU3UKA»
1.1. O6aacTb npuMeHeHHUs! POrPaMMBbI

Pabouyas nmporpamma o01eo6pa3zoBaTeabHON yUeOHON TUCIUILIMHBI
«EctectBo3Hanne. Ousnkay SBISETCS YacThIO OOIIE00pa30BaTEIHHON MOATOTOBKU
ctyaenTtoB CIIO ®I'OC no cnenumansHoctu 44.02.01 [lomxkonbHOoe 00pa3oBaHMe
yrayOJIEHHOM MOJTOTOBKHU.

1.2. MecT0 AUCHUIIMHBI B CTPYKType OCHOBHOI Npo(ecCHOHATbLHOM
o0pa3oBaTe/IbHOM NPOTrPaAMMBI:

VuyebOnast gucuumuinda «EctectBo3Hanme. Pu3nka» OTHOCUTCI K 0a30BBIM
JTUCHUIUIMHAM 0011e00pa30BaTEIbHOIO IIUKJIA.

1.3. Heaum wm 3agaum y4yeOHOH [AUCHUIIMHBI — TpeOoOBaHMSA K
pe3yJIibTaTaM OCBOEHMS Y4eOHOI AUCIUIIITHHDI:

Conepxxanue mnporpamMmbl «ECTECTBO3HAHME» HAIPABICHO HAa JOCTHUXKEHHUE
CIEYIOIIMX LeJe:

* OCBOCHHUE 3HAHUW O COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpaA U
METOJaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO ¢ HaubOojiee BaXHBIMH HACIMH MU
NOCTH)KEHUSIMM ~ €CTECTBO3HAHHUS, OKAa3aBIIMMHM ONPEAEISAIONIee BIUSHHE Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

* OBJIQJICHHE YMEHHUSIMHU MPUMEHATH IMOJYYEHHBbIC 3HAHUS ISl OOBSICHEHUS
SIBJICHUU

OKPYXAIOIEr0o MHUpa, BOCHPHUATHS HH(POPMALUU E€CTECTBEHHO-HAYYHOTO H
npodeccuoHaIbHO 3HAYUMOTO  COJACpP)KAaHUS, pPA3BUTUE MHTEIUICKTYaJIbHBIX,
TBOPUYECKHX CIOCOOHOCTEH M KPUTHUYECKOTO MBIIUICHUS B XOJ€ TMPOBEACHUS
MPOCTENIINX MCCICAOBAHUN, aHalu3a SBJICHUM, BOCIPUITHS W HHTEPIIPETALNU
€CTECTBEHHO-HAYYHOU MH(POpPMAIINH;

* BOCIIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH MMO3HAHUS 3aKOHHOUN MPUPOJIBI
U UCIIOJb30BaHUS IOCTUKEHUM €CTECTBEHHBIX HAYK ISl Pa3BUTHUS LIMBUJIU3AIUU U
MTOBBIILICHUS] KAYECTBA KU3HU,

* TMPUMEHEHHE E€CTeCTBCHHO-HAYYHBIX 3HAHUA B MNPOPECCHOHAIBHON
JESTENbHOCTA W TIOBCEAHEBHOM KU3HM g oOecriedueHusi 0€30MacHOCTH
KU3HEIEITEIPHOCTH; TPAMOTHOTO HCHOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHN;
OXpaHbl 340POBbs, OKPYKAIOLIEH CPEIBbI.

OcBoenue coaepxkanusi ydyeOHoM aucuuriuHbl «EctecTBo3Hanue. duznkay
obecricurBaeT JOCTHXKCHUE CIASAYIOIIUX Pe3yJbTaTOB:

® JIUYHOCMHbIX.

— YCTOWYUBBIA MHTEPEC K UCTOPHUU U JOCTUKEHUSIM B 00JIaCTH €CTECTBEHHBIX
HAayK, YyBCTBO F'OPAOCTH 32 POCCUMCKHE €CTECTBEHHbBIE HAYKH;

— FOTOBHOCTH K MPOJOKEHUIO 00pa30BaHus, MOBBIIMICHUIO KBATU(UKAIIUN B
n30paHHOM TIPOodEeCCHOHATBHOM JESITEILHOCTH C MCIOJI30BAHUEM 3HAHUW B
00J1aCTH €CTECTBEHHBIX HAYK;



— OOBEKTHMBHOE OCO3HAHME 3HAYUMOCTHM KOMIIETEHIMA B 00JacTu
€CTeCTBEHHBIX HayK JUIsl 4YeJoBeKa U OOIlecTBa, YMEHUE HCIOJIb30BaTh
TEXHOJIOTUYECKHE JIOCTMXKEHUS B 00jacTd (U3MKM, XUMHUHM, OWOJOTUM ISt
MOBBIIICHUSI COOCTBEHHOTO  MHTEIJICKTYaJIbHOTO  Pa3BUTUSL B BBIOpaHHOU
npo¢eCCUOHAILHON JeATeIbHOCTH;

— YMEHHE MPOaAHATM3UPOBATh TEXHOTCHHBIC MOCIEICTBUS IJI1 OKPYKaIoIeH
cpelibl, OBITOBOM M MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA;

— TOTOBHOCTh CAMOCTOSITEJIbHO J0OBIBaTh HOBBIE JJIsi C€0Sl €CTECTBEHHO-
Hay4YHbI€ 3HAHMUS C UCIOJb30BAaHUEM [IJII OTOTO JOCTYHHBIX MCTOYHHUKOB
uH(popMaImy;

— YMEHHE€ YIpaBlIATh CBOCH MO3HABATEIBLHON JEATEIbHOCTHIO, MPOBOJIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'0 MHTEJUICKTYaIbHOTO Pa3BUTHS;

— yMEHHUE BBICTPauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMaHJE IO
pelIeHno O0IMX 3a/1ad B 00J1aCTH €CTeCTBO3HAHUS,

hd Memanpedmemublx:

— OBJIQJICHWC YMCHUSMH M HaBBIKAMHU Pa3jIUYHBIX BHUJIOB ITO3HABATCIBHOU
JEATEIBHOCTH ISl M3YUCHHUS Pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

— TPUMCHCHHE OCHOBHBIX METOJIOB ITO3HAHUSA (HAOIIOACHHUS, HAyYHOTO
OKCIIEPUMEHTA) JUISI U3YYCHHUS PA3IUYHBIX CTOPOH €CTECTBCHHO-HAYYHOW KapTHHBI
MHpa, ¢ KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAIKHBATHCS B MPO(eCcCHOHATBHOM
chepe;

— YMEHHE ONpeNeysaTh MeJU U 3a]]a4d e TSIIBHOCTH, BRIOMPATh CPEIICTBA IJIs
UX JOCTH)KCHHS Ha TIPAKTHKE,

— yMEHHE WCIONb30BaTh pA3IWYHBIE HWCTOYHUKUA JUISI  TIOTYYICHUSI
€CTeCTBEHHOHAYYHOH WHQPOpMAllMd W OICHHWBaTh €€ JOCTOBEPHOCTH IS
JTOCTH)KCHHUS ITOCTABIICHHBIX IICJICH U 3a/1a4;

* HPEOMEMHbBIX:

— c(opMHpPOBAaHHOCTh TMPEJACTABICHUH O IIEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KApTUHE MHUpA, MPUPOAE KaK E€IUHOW LEIOCTHOU CHCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, MPHUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Maciitabax BeenenHoii;

— BIJIaJICHUE 3HAHUSMU O HAMOOJIee BAXKHBIX OTKPBITHSIX M JOCTHKCHHUSIX B
00JIaCTH €CTECTBO3HAHUS, MOBJIHUSABIINX HA IBOJIOIMIO MPEICTABICHUN O TIPUPOJE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTU;

— c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSITh €CTECTBEHHO-HAYYHbBIC 3HAHUS IS
OOBSCHEHHUS OKPYKAIONINX SBJICHHWM, COXPAaHEHHS 370POBbs, OOCCIICUCHUS
0€30MacHOCTH  KU3HENEATCTbHOCTH, OEpeXHOTr0 OTHONICHHWS K  MPHUPOJE,
PalMOHANIBHOTO TMPUPOAONOIB30BaHMS, A TAKKE BBIIIOJHECHUS POJIA I'PaMOTHOIO
oTpeOHTEINIS;

— c(hOpMUPOBAHHOCTh TNPEACTABICHUNA O HAYYHOM METOJI€ TO3HAHUS
MPUPOABLI U CPEICTBAX M3YUYEHHS] MEraMupa, MaKpoOMHpa U MUKPOMHUPA; BIIAJICHUE
MpUeMaMH €CTECTBEHHO-HAYYHbIX HAOIOJICHUI, ONBITOB, UCCIEIOBAHUN U OLEHKHU
JOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTAaTOB;



— BJIAJICHUE TIOHATUWHBIM almapaToM €CTECTBEHHBIX HAYK, ITO3BOJIAIOLIUM
MO3HABaTh MUpP, YYaCTBOBATh B JIMCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCIIOIb30BaTh PA3IUYHble HICTOUHUKU WH(MOPMAIIMU JJisI TOJATOTOBKUA COOCTBEHHBIX
paboT, KpUTHUYECKH OTHOCHUThCA K coobmeHusMm CMU, conmepxamuM Hay4dHYIO
uH(pOpMaIHIO;

—  cpOpMHUPOBAHHOCTh yMEHUW TMOHWMATh 3HAYUMOCTh €CTECTBEHHO-
HAay4YHOTO 3HAHUS IS KaXJOT0 4YeJOoBEKa HE3aBUCHUMO OT €ro mpodecCUoHaIbHON
NEeATeNIbHOCTH, pa3inyaTh (akThl M OILIEHKH, CPaBHUBATH OIICHOYHBIC BBHIBOJBI,
BUJETh UX CBS3b C KPUTEPUSMHU OLEHOK M CBS3b KPUTEPUEB C OIPEICICHHOU
CHCTEMOMW LIEHHOCTEM.

14 Benymue neJaaroru4ecKue TEXHOJIOTHH, HUCIOJIb3YyeMbIe
npemnogaBarejaemM:

— nH(OpPMaIIMOHHO-KOMMYHUKAIIMOHHASI TEXHOJIOTHS,

— TEXHOJIOTHUS PA3BUTHUSI KPUTUUYECKOTO MBILLJICHUS;

— TEXHOJIOTHS TTPOOJIEMHOT0 O0yUCHUS;

— KEHC — TEXHOJIOT U,

— TEXHOJIOTHSI UHTETPUPOBAHHOTO O0YUCHHUS;

— MEeJaroruka COTpyJIHUYECTBA;

— TEXHOJIOTHHU YPOBHEBOU aud depeHuanuu;

— IPYNIIOBBIE TEXHOJIOTHUH.

1.5. PexoMeHayeMoe KOJMYECTBO YACOB HA OCBOEHHE TMPOrPaMMbI
AUCHUTITHHBI:

MaKCUMAJIbHOM yueOHOH Harpy3km oOydaromierocs 45 yaca, B TOM YUCJI€:
00s13aTeILHOI ayIUTOPHON yueOHOM Harpy3ku oOyuatomierocst 30 4acos;
CaMOCTOATENbHOI padoThl oOyyatomerocs 15 Jaca.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOUN JUCIIUILJIAHBI

2.1. O06beM yueOHOM TUCIUIJIMHBI M BUbI Y4e0HOI padoThl

Bun yue6Hoit paboThl O0beM yacoB
MakcumaiibHas yueOHast Harpyska (Bcero) 72
OO6s3aTenpHas yueOHasi Harpy3Ka (Bcero) 48
B TOM YHCIIE:
JEKUUN 24
MPAKTUYECKUE 3aHITHUS 14
nabopaTOpHBIC 3aHITHUS 10
CamocTosrtenbHas pabota o0yuarorierocs (BCero) 24
B TOM YHCJIEC:
BHEAYJAMTOpHAsi CaMOCTOATENbHas paboTa 24
[TpomexyTouHas attecTarus B hopme ougppepenyuposanno2o
3auema




2.2. TemaTnueckuii

IVIaH y4eOHoll qucunminabl «EcrecTtBo3Hanne. PU3nKay

HanmeHnoBanue pa3aesioB u Conepxxanue y4eOHOro MaTepuaJa, JJadoparopHbie U NPaKTHYeCKUe padoThl, O0bém YpoBenb
TeM CaMoCTOsITe/IbHAsA padoTa 00yuarouerocs 4acoB OCBOCHHS
1 2 3 4
Bsenenue OcHoBHbI€ Hayku 0 nipupoJe (pusuka, Xumusi, OUOJIOTH), UX CXOACTBO U OTINYHS.
EcrecTBeHHO-HAayUHBIN METOJ MO3HAHUS U €r0 COCTABJISIONINE: HAOIOICHNE, U3MEPEHHE, 1 1
SKCIIEPUMEHT, TUTIOTE3a, TEOPHUS
Paznen [. Mexanuka

Conepxkanue yueOHOTO MaTepuaa
Jlexyuu
1. MexaHn4decKkoe JBMKCHHE, €T0 OTHOCHTEIBHOCT. 1
2. 3akoHbl fuHaMukl HeroToHa. 1
3. Cuusl B IpUpOJIE: YIIPYTOCTh, TPEHUE, CHIIA TSKECTH. 1
4. 3aKOH BCEMUPHOrO TAroTeHus. HeBecoMoCTs. 1
5. Umnynbce. 3aK0H COXpAaHEHUS UMITYJIbCa U PEAKTUBHOE JIBH)KEHUE. 1 2
6. [ToTeHuManbHas 1 KUHETUYECKAsl SHEPT UL 1
7. 3aKOH coXpaHEHHUs MeXaHW4YeCKor sHeprun. PaboTa U MOITHOCTS. 1
8. Mexanunueckue konedanus. [lepron n yacrora konedbanuii. MexaHUYeCKHE BOJTHBI. 1
CBoiicTBa BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €0 UCIIOJIb30BAHUE B TEXHUKE U
MeAUIINHE.
Jlabopamopuvie pabomul.
1. 3ydenue 3aBUCUMOCTH MepUOJia KoJIeOaHUN HUTSHOTO (WM MPY>KUHHOTO) MasSTHUKA 1
OT JUIMHBI HUTHU (WJIK MaccChl Tpy3a).
2. MccnenoBanue 3aBUCMMOCTH CUJIBI TPEHHUS OT Beca Tena. 1
3. CoxpaHeHHe MEXaHMYECKON SHEPTUH MPU JBKEHUH TeJa MO ICHCTBUE CHIIBI TKECTH 1

YIpYrocTu. I/ISMCpCHI/IC YCKOPCHUS TeEJia ITPpHU YCKOPCHHOM JABUXKXCHUU.

IIpakmuyeckue 3anamus

1. OTHOCHUTENBHOCTD ABMKEHUA. IHEPTHOCTD Tena. 3aBUCMMOCTDb YCKOPEHHUSI T€a OT €ro
MaccChl U CHJIBbI, JEMCTBYIOLIEN Ha TEINO.

2. PaBeHCTBO ¥ IPOTUBOIIOJIOKHOCTD HAIPABIEHUS CUJI IEUCTBUS U TPOTUBOICHCTBUS.
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT YIJIMHEHUS PYKUHBI.

3. HeBecomocTh. PeakTuBHOE IBHKEHHUE, MOJIEb PAKETHI.




Tema 1.2. MoaekyJasipaasi
¢puznka. Tepmonmnammuka

Conepxxanue yueOHOro Marepuasa

Jlexyuu

1. Ucropus atomuctuyeckux yuyeHuil. HaOnroneHus u onpIThl, NOATBEPKIAOIINE ATOMHO - 1
MOJIEKYJIIPHOE CTPOEHHUE BEIIECTBA.
2. Macca u pa3mepsl MoJiekyil. TerioBoe aBuxeHue. Temneparypa, Kak Mepa cpeHei 1
KUHETUYECKOW SHEPruu 4acTull.
3. OObsICHEHHE arperaTHbIX COCTOSIHUI BelllecTBa U (a30BbIX MEPEX0JJ0B MEXKAY HUMHU HA 1
OCHOBE aTOMHO-MOJIEKYJISIPHBIX NPEACTAaBICHUM.
4. 3aKOH COXpaHEHMsI PHEPTUH B TEIJIOBBIX MPOIIECCaX. 1
5. HeoOpatumplii XxapakTep TEIIOBBIX MPOIIECCOB. 1
6. TeruioBble MaIIMHBI, X IPUMEHEHNE. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHbIE C 1
MIPUMEHEHHEM TEeIUIOBBIX MAIIMH, U MpoliaemMa SHeprocOepeKeHusl.
Jlabopamopuvie pabomul.
1. I3Mepenne moBEpXHOCTHOTO HATSIKEHUS KUIKOCTH. 1
2. HabmoieHne pocTa KpUCTAJUIOB U3 pacTBOpa. 1
3. Onpenenenue yaeiabHON TEMIIOEMKOCTH TBEPOTO Tea. OnpeneneHne mIOTHOCTH 1
BEI[ECTBa TBEPJOTrO TeJa.
4. Nsmepenue TemrepaTypbl BEIECTBA B 3aBUCUMOCTH OT BPEMEHU MPU U3MEHEHUSIX 1
arperaTHbIX COCTOSIHUIA.
Ipaxmuueckue 3anamus
1. Ismxenue OpoyHoBckux yactuil. Juddysus. 1
2. Mozienb XaOTUYECKOTO JBMKEHUS MOJICKYII. 1
3. O6beMHbIe (T KOMITBIOTEPHBIE) MOJICIH I'a3a, >KUJKOCTH U TBepIoro tena. Mcmnapenue 1
Pa3IMYHBIX KUIKOCTEH.
4. IInaBneHue U OTBEpAeBaHNE KpUCTANIMYECKUX Tell. Vi3MeHeHne BHyTpeHHeH sHepruu 1
TEJ MPU COBEPIICHUU PabOTHI. Y CTPOKUCTBO MAPOBOA TypOUHBI.

Tema 1.3. DaexTpoaunamuka | Coodepoicanue yuedno2o mamepuaia
Jlexyuu.
1. DnexTpuueckue 3apsAasl ¥ X B3aUMOJECHCTBHE. DIEKTPUUECKOE MOJIE. 1
2. IIpOBOTHUKH U U30JIATOPBI B DJIEKTPUUECKOM IIOJIE. 1
3. IlocTosiHHBIN neKTprudecKkuil TOK. Cuila TOKa, HaNpsKEHUE, JIEKTPUIECKOE 1
COTIPOTHBIICHHUE.
4. 3akon Oma 7151 yyacTKa LeTH. 1
5. MarauTtHoe€ 1oJie ToKa U J€MCTBYSI MArHUTHOTO T0JIs1 HA IPOBOJTHUK C TOKOM. 1




DNEeKTPOABUTATENb.

6. SIBieHME ANEKTPOMArHUTHOW WHYKIIUH.

7. Onekrporeneparop. [lepemennsliii Tok. [lomyuenue u nepenaya 31€KTpOIHEPTUN.
8. SJIGKTpOMaFHI/ITHI)IG BOJIHBI. PaIII/IOCBSI?,I) " TCIICBUACHUC.

9. Cger Kak ameKkTpoMarauTHas BostHa. MHTepdepenus u qudpaxus ceera.

e

Jlabopamopnwvie pabombi.

1. COopxka >eKTpUYECKO LT U U3MEPEHHUE CUITBI TOKA B €€ Pa3JIMYHBIX y4acTKax.
N3mepenne HanpsHKEHUS HA Pa3IMYHBIX yIacTKaX AIEKTPUICCKON TICTIH.

2. PerynmupoBaHHE CHJIBI TOKQ PEOCTATOM.

3. OmpeneneHue AEKTPHUECKOTO COTIPOTUBICHUS

|

Ilpakmuueckue 3anamus

1. Dnekrpuzanus ten. BzaumoeiicTsue 3apsukeHHBIX Te. HarpeBaHnue npoBOTHUKOB C
TOKOM.

2. JlelicTBHe MarHMTHOTO TIOJIS Ha IMPOBOTHHUK C TOKOM. B3anmoieficTBHEe IPOBOTHUKOB C
TOKAaMHU. SIBII€HUE DIIEKTPOMAarHUTHON UHIYKIIHH.

3. YCTpo#CTBO M IeHCTBHE JIEKTPOABUTATENS U AJIEKTpOreneparTopa. Mznmyuenue u npuem
AJIEKTPOMArHUTHBIX BOJIH. HTEepdepennus u qudpakums cBera.

NUTOrO:

72

Jli1st XapaKTEepUCTHUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIIEAYIONIHe 0003HAUYCHUS:

1 - 03HAaKOMHUTEJIbHBIN (Y3HaBaHUE paHee U3YUYEHHBIX 00BEKTOB, CBOHCTB);

2. - PENPOIyKTUBHBIH (BBITIOJHEHHUE ACATEIBHOCTH 110 00pa3Ily, HHCTPYKIIUH HITH IO PYKOBOJICTBOM);

3. - IPOYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE JACATEIIEHOCTH, PEIICHUE MTPOOJIEMHBIX).



3. YCJIOBUA PEAIN3ALIUU TPOT'PAMMBI JUCHUIIJIMHBI

3.1. TpeGoBanussi K MHHMMAJIBLHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeH I

OcBoeHne mporpamMmbl  y4eOHOM  auctuIuinHbl  «EcTecTBo3HaHUE»
npejnoyiaraeT Haluuue ydeOHOro kabuHeTa 1o (U3UKE B KOTOPOM HMeEETCS
BO3MOKHOCTh 00€CHEUYUTh CBOOOAHBIN J0cTyn B MIHTEpHET BO BpeMs Yy4eOHOTO
3aHSATHUS U B TIEPUO]T BHEYUEOHOM AEATETLHOCTH 00YUYaIOIINXCS.

B coctaB kabunera mo ¢uszMke BXOIAT jabopaTopuul ¢ JTaOOPaHTCKOM
KOMHATOM.

Kabuner ¢Qusuku 10omKeH yAOBIECTBOPsITH TpeOoBaHusiM CaHUTApHO-
sanuaeMuosoruueckux npaBui u HopmMatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHBI TUIIOBBIM 00OPY/IOBAaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBaHUSX, B
TOM YHUCJI€ CIHENUATM3UPOBAHHON y4eOHOU MeOenbl0 U CpelcTBaMU O0ydYeHUs,
JOCTATOYHBIMU  JJISi  BBITIOJIHEHUS TpeOOBaHUN K  YpPOBHIO  MOJATOTOBKH
00y4Jaromuxcs.

B kabuneTe MOMKHO OBITH MYJIBTUMEIUUHOE 000PY/IOBAHHUE, MMOCPEICTBOM
KOTOPOT'O YYaCTHHUKH O00pa30BaTEIbHOTO IMpollecca MOTYT IPOCMaTpUBaTh
BU3YyaJIbHYIO HH(pOpMaIIUio 10 (HU3MKe, CO3/1aBaTh MPE3CHTAIIMHN, BUACOMATEPUAITBI
U T. .

B cocraB  y4eOHO-METOIMYECKOTO W  MaTepUaIbHO-TEXHUYECKOTO
oOecrieueHust MPorpaMmbl yueOHOM AUCIUIUIMHBI « ECTeCTBO3HAaHME) BXOJAT:

* MHOTO(YHKITMOHAJIbHBIN KOMITJIEKC MPENoiaBaTeis;

* HarJsAAHbIE TTOCOOUS (KOMIUJIEKTHI y4e€OHBIX TaOJMHII, TUIAKaTOB, TTOPTPETHI
BBIIAIOIIMXCS YYCHBIX B 00JACTH €CTECTBO3HAHUSA U T. 11.);

* THPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUSI;

* KOMIUJIEKT 3JIEKTPOCHA0KEeHUsI KaOUHETOB;

* TEXHUYECKHE CPEICTBA OOyUCHNUS,

* IEMOHCTpPAIIMOHHOE 000pynoBaHue (00IEro Ha3HAYEHUS U TeMAaTHYECKHUE
HaOOpHI);

* nabopaTopHoe oOopyaoBaHue (OOIIET0 Ha3HAYEHUS W TEMATHYECKUE
HAaOOpbI, B TOM YHCIIE JJIsI MOCTAHOBKH JIEMOHCTPAIIMOHHOTO U YYECHHYECKOTO
AKCHEPUMEHTA, PEAKTHUBHI);

* CTaTUYECKHE, [MHAMUYECKHE, JIEMOHCTPALIMOHHBbIE W pa3AaTOYHbIE
MOJIEJIY, BKIIIOUAsi HaTypalbHbIE O0OBEKTHI;

* BCIIOMOTaTeNIbHOE 000PY/I0BAHUE;

* KOMIUIEKT TEXHMYECKOW JOKYMEHTallMk, B TOM 4YHUCJE Nacrnopra Ha
cpeAcTBa OOYYEHHUs, MHCTPYKIIMM IO UX HCHOJb30BAHUIO U  TEXHUKE
0e30MacHOCTH.
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3.2. MudopmanuonHoe odecnevyenne 00y4eHust

Ilepeyens pexoMeHayeMbIX Yy4eOHbIX H3AaHMi, MHTEepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JTUTEPATYPbI

OcHosHble UCMOYHUKU:

1. Camoiinenko IL.U. EcrtectBo3Hanme. @usuka: yueOnuk /[ ILU.
Camorinenko.- M.: Axkagemus, 2017

2. bonnapes B.II. KoHumenuuu COBPEMEHHOIO  €CTECTBO3HAHUS
[DnexTponnslii pecypc|: YueOuuk / bongapes B.IL. - 2-e u3a., nepepad. u gorm. -
M.: Anppa-M, HUI[ HNHDOPA-M (BBC), 2016. - Pexum pgoctymna:
http://znanium.com/catalog.php?bookinfo=548217

3. Axknmenko C.b. ®usnka U ecTecTBO3HAHUE[ DNEKTPOHHBIN pecypc]:
[Ipaktuueckue padbotel: YuebHoe nocodue / C.b. Akumenko, O.A. SABopyk. - M.:
nil PUOP: HHUI[ HWuadppa-M (BBC), 2013. - Pexum pgoctyma:

http://znanium.com/catalog.php?bookinfo=365175

ﬂOI’lOJZHumeJZbele UCMOYHUKU .

1. WntepHer-pecypc.  YHuBepcanbHasg  dHuukionemus  «Kpyrocser».
dopma moctyma: Www.krugosvet.ru
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4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI
JTUCLHUATNIUHBI

Pe3ynpraThel 00yueHus
(BUABI IESITEIIBHOCTH 00yYaroerocs)

DopMBI U METOJIbI KOHTPOJIS U
OLICHKHU
pE3yIBTATOB 00yUCHHUS

1

2

Ilpeomemmnuwie

c(hOpMUPOBAHHOCTh CHUCTEMBbI 3HAHUU 00
o0mux  (QU3NYECKUX  3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, MPEICTABICHUNA O
nedictBun  Bo  Bcenmennoit  ¢uzmueckux
3aKOHOB, OTKPBITBIX B 3¢MHBIX YCIIOBUAX

TECTOBbIE
KapTOYKaM,

pabotel, pabora 1O

pazoop CUTYyaIluH,
BOTIPOCHI TUTST CaMOKOHTPOJISA,
MUCHbMECHHBIE OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI, BBITIOJTHEHHE
71a060paTOPHBIX paoor,
BHEAYUTOPHAS CaMOCTOSITeNbHAS
pabota

c(hOpMHUPOBAHHOCTh YMEHHS UCCIIEIOBATh U
aHANIM3UPOBATH Pa3HOOOpa3Hbie (puznyecKue
ABJICHUS U CBOWCTBA OOBEKTOB, OOBACHSTH
OPUHLMIIBL  pabOThl U XapaKTePUCTHKU
npuOOpOB M YCTPOWCTB, OOBSCHATH CBSI3b
OCHOBHBIX ~ KOCMHMYECKUX  OOBEKTOB C
reo()U3MUECKUMU SBICHUSIMU

Pabota ¢ DOVYMK, tectupoBanue,
nabopatopHbeie paboThl, pabora co
CIIPABOYHOU JIUTEPaTypoi;
MIOJITOTOBKA " 3almra
WHAUBUAYAIbHBIX M TPYIIOBBIX
3aJlaHdd  TIPOEKTHOTO  XapakTepa,
BHEAYJAUTOPHOM  CaMOCTOSITEIbHOU
paboThI

BJIAJCHUE YMEHUSMH BBIIBUTaTh TUIIOTE3bI
HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOLIUX
bu3nuecknx 3aKOHOMEPHOCTEH W 3aKOHOB,
IPOBEPSTH ux AKCIEPUMEHTAIbHBIMU
CpEeACTBaAMHU, bopmynupys LEJTb
UCCJIEAOBAHUS

YcTHBIA  ompoc; TECTUPOBAHHUE,
paboTa 1Mo KapTodkam, BOMPOCHI IS
CaMOKOHTPOJII, MTUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, BHEAYIUTOPHAs
CaMOCTOSITEIbHAS pabora;
71a00paTOpHBIE PaOOTHI

BJIAJ€HUE METOJAaMU  CaMOCTOSITEIILHOTO
TUTAHUPOBAHUS W TPOBEJCHUS (U3HUECKUX
JKCIIEPUMEHTOB, ONMWCAHUSA W  aHaln3a
MOJIYYCHHOW M3MEPUTENbHON WH(MOpMaIuH,
ONPEAEIEHUS] TOCTOBEPHOCTH IOJYYEHHOTO
pe3yJibTaTta

YcTHBIA  ompoc;
pabora Mo KapTtoukam, paszbop
CUTYaIU, BOIIPOCHI JIA
CaMOKOHTPOJISl, TUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, BBITIOJIHEHUE
71a60paTOPHBIX paoor,
BHEAYJIUTOPHAsI CAMOCTOSITEIIbHAs
pabota

TECTUPOBAHMUE,

c(hOpMHUPOBAHHOCTh OCHOB CaMOPa3BUTHUS M
CaMOBOCIIUTaHUS B  COOTBETCTBUH  C

00111eYEeJIOBCYCCKUMU LIEHHOCTSIMH u
naealaMu I'PaKIaHCKOTO 00111eCTBa;
TOTOBHOCTD u CIIOCOOHOCTH K
CaMOCTOSITEIIbHOU, TBOPYECKOU 51

OTBETCTBEHHOM ACATCIIBHOCTHU

BOIIPOCEHI JJIA CaMOKOHTPOJIA,
IMNCBbMCHHBIC OTBCTHI HAa BOIIPOCHI
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TOJICPAHTHOE CO3HAHWE W TIOBEACHHE B | YCTHBIH  Ompoc,  CaMOKOHTPOJIb,
MOJINKYJIBTYPHOM ~ MHpE, TOTOBHOCTH | | paboTa B rpyIie

CIIOCOOHOCTh BECTHM [JUAJOr C JIPYTUMH

JTIOIBMH, JIOCTUTATh B HEM

B3aMMOIIOHUMAHUS, HAXOIUTh OOIIHE LIEIIN U

COTPYIHHUYATH JJISI MX JOCTHIKECHUS

HABBIKA COTPYAHHYECTBA CO CBEPCTHUKAMM, | pa300p CHUTyaluii, BOMPOCHI IS
JIETHMHU MJIQJIIIIETO BO3PACcTa, B3POCIBIMU B | CAMOKOHTPOJIS, NMUCHMECHHBIC OTBETHI
o0Opa3zoBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, | Ha BOIPOCHI, BBITIOJTHCHHE

y4eOHO-UCCNEeJ0BATENbCKOM, MPOEKTHOU MU
IPYTUX BUAAX AEATEIbHOCTU

MPAaKTUICCKUX pa60T, BHCAYAHUTOPHAA
CaMOCTOATCJIbHAA pa60Ta

HPABCTBEHHOE CO3HAHHWE W ToBeacHHE Ha | CaMOKOHTPOJIb

OCHOBE  YCBOCHMSI  OOILEYEIOBEUECKHUX

LEHHOCTEU

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa3oBaHUIO, | BeimomHeHue BHEAYIUTOPHAS
B TOM 4HCJE CamMo00pa30oBaHWIO, Ha | CAMOCTOSTEIbHOU paboTHI,
NPOTSHKEHUW BCEH JKM3HU; CO3HATEIBHOE | CAaMOOIEHKA

OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO

KaK YCJIOBHIO YCIEITHOMW MpodeCcCHOHAIBHON

1 OOIIECTBEHHOM JIeATETLHOCTH

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKiItodas | Pazbop curyanuii, BOmpochl IS
ACTETUKY ObITa, HAYYHOIO W TEXHUYECKOTO | CAMOKOHTPOJIS, BBITIOJTHEHUE
TBOpPYECTBA, CTopTa, OOIIIECTBEHHBIX | MPAKTUYECKUX PaboT, BHEAYIUTOPHAS
OTHOIICHHA camocTosiTenbHas paboTa

NPUHATHE W peaju3alui0  LEHHOCTEW | Y CTHBIN o1poc, TECTUPOBAHUE,
3JI0POBOTO M O€30IMacHOr0 00pasa KU3HU, paboTa 1o  KapToykaMm, pa3doop

buznIecKOM
3aHATHAX

oTpeOHOCTH B
CaMOCOBEPIIEHCTBOBAHUH,
CIIOPTUBHO-030POBUTEIIBHOMN
NEATENBHOCTBIO, HETIPUSITUE BpPEIHBIX
MIPUBBIYEK: KypEHHs, yrnoTpebneHus
AJIKOT'0JIsl, HAPKOTUKOB

CUTyalluid, TMUChMEHHBIE OTBETHl Ha
BOTIPOCHI, BHIMIOJTHEHUE MPAKTUUECKUX
pabor, BHEAYIUTOPHAS
caMoCTosITeIbHas paboTa

6epe>I<Hoe, OTBCTCTBCHHOC W KOMIICTCHTHOC

OTHOILIEHUE K bu3nIecKoMy u
MICUXOJIOTUYECKOMY 310POBBIO, Kak
COOCTBEHHOMY, TakK M JApyrux JIIOJeH,

YMEHHME OKa3bIBaTh MEPBYIO MOMOIIb

YcTHbIit onpoc, pa3dop cutyaruit

OCO3HAHHBIA BBIOOP Oymymiei mpodeccuu u
BO3MOXKHOCTEM peann3aluvl COOCTBEHHBIX
KU3HEHHBIX  IUJIAHOB;  OTHOUIEHHE K
npoeCCUOHANBHOW  JCSTEIBHOCTH  Kak
BO3MOKHOCTH YYaCTHUSI B PEIICHUU JIMYHBIX,

Y CTHBIN OMpPOC, MUCHbMEHHBIE OTBETHI
Ha BOIPOCHI, BHEAYIUTOPHAs
caMocCTosITeIbHas paboTa
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OOIIIECTBEHHBIX, rOCy/IapCTBEHHBIX,
oOLIEHAIMOHAJIBHBIX MPOOJIEM

c(hOopMUPOBAHHOCTD 3KOJIOTUYECKOTO
MBILIUIEHHUS, IMOHUMAHUSA BIIMSTHUSA
COLMAJIBHO-3KOHOMMYECKUX IIPOLECCOB Ha
COCTOSIHAE  TPUPOJHOW M COLMAIBHOMU
cpenbl; MpUOOpPETEeHHE OMbITa 3KOJIOrOo-
HAIPaBJIECHHOU AEATEIBHOCTH

VYcTHbIi orpoc, pabora 1o
KapTOYKaM, pazbop CUTyaluH,
NUCHbMEHHBIE OTBETHI Ha BOMPOCH,
BBIMIOJIHEHUE MPAKTHUECKUX PpadorT,
BHEAyAUTOPHAs camMoCTOsITeIbHAas

paboTta

OTBETCTBEHHOE OTHONIEHHWE K CO3JIaHUIO
CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHS
[HEHHOCTEN CEMENHOMN XKU3HU

YcTHblit onpoc, pa3dop cutyaruit

PesynbTaThl 00yueHus (OCBOCHHBIEC YMEHHUS,
YCBOEHHBIE 3HAHUS )

CDOpMBI n MCTOABI

OLICHKHU

KOHTPOJII H

Memanpeomemmnuie

YMCHHUC CaMOCTOATCIBHO OIPCACIIATL LCIIN
ACATCIIBHOCTH u COCTaBJIAThH ITJIaHBbI
ACATCIIBHOCTH, CaMOCTOATCIIBHO
OCYIICCTBIIATD, KOHTPOJIHNPOBATH )41
KOPPCKTUPOBATDb ACATCIIBHOCTD,
HCIIOJIb30BATH BCC BO3MOIKHBIC PECYPCHI IJIA
JOCTHIXKCHHUA IIOCTABJICHHBIX LICJICIZ )41
peain3dalinu IIJTaHOB ACATCIIBHOCTH,
BBI6I/IpaTI> YCIICOIHBIC CTpaTceruu B
Pa3JIMYIHBIX CUTYalIHUAX

oTpoc, pabota 1o
KapTouyKam, BOTIPOCHI TSI
CaMOKOHTPOJISA, BBITTOJTHCHUE
NPaKTHYECKUX paboT, BHEAYAUTOPHAS
camocTosTeNbHas paboTra

YcTHbI

yMEHHE  TPOAYKTHMBHO  OOIIAThCA |
B3alMOJICVICTBOBATH B MPOLIECCE COBMECTHOU
NEATeIbHOCTH, YYHUTHIBATh MO3UIMH JAPYTUX
YYaCTHUKOB  JACATEIBLHOCTH, A(PGPEKTUBHO
paspemiatb KOHQJIUKTHI

Pabota B rpymnmax, pa3oop cuTyammui,
BOTIPOCHI TUTST CaMOKOHTPOJIS,
BBIIIOJITHCHUE TMPAKTHYECKUX padorT,
BHEAyJAUTOpHAs caMOCTOsITeIIbHAs
pabora

BJIQJICHUE  HaBbIKAMM  ITO3HABATEJIbHOW,
y4e0HO-UCCIIeIOBATEILCKON U MPOEKTHOMN
NEATENIbHOCTH,  HAaBbIKAMU  Pa3pEILICHHS
mpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY MOUCKY METOA0B
peuieHus MPaKTUYECKUX 3a1a4,
MIPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHUS

paboTta c
uHpopmarnmeii, pa3dbop cuUTyaluH,
NUCHMEHHBIE OTBETHl Ha BOIPOCHI,
BBITIOJTHEHNWE TMPAKTUYECKUX pador,
BHEAyAUTOPHAS CaMOCTOSATEbHAS
pabota

TectupoBaHue,

TOTOBHOCTh u CrIOCOOHOCTh K
CaMOCTOSITEIbHON UH(GOPMAIIOHHO-
MMO3HABATEIbHON JESTEIbHOCTH, BIaJCHUE
HaBBbIKAMU MOJTYyYCHUS HE00X0AUMO
nH(OpPMAIMU W3 CJIOBaped pPa3HBIX THIIOB,

Pabora c nH(OPMAITMOHHBIMU
UCTOYHUKAMH, pa3dop CHTYyaIuH,
NMUCHMEHHBIE OTBETHl Ha BOIPOCHI,
BBITIOJTHEHWE TIPAKTHYECKUX PaboT,
BHEAYAUTOPHAS CaMOCTOSITEIbHAS
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YMEHHE OpHUEHTHPOBATHCS B  PA3IMYHBIX
UCTOYHHUKAX  UHGMOpMALUU, KPUTHUYECKU
OLICHUBATH U WHTEPIPETUPOBATH
MH(pOPMAIMIO, TIOJYYaeMYI0 M3 Pa3IMYHbIX
HMCTOYHUKOB

paboTta

yMCHHE UCITIOJIh30BaTh cpencTBa
WH(OOPMAITMOHHBIX M KOMMYHHUKAIIHOHHBIX
texHoiorui (nmanee - WKT) B pemenun
KOTHHTUBHBIX, KOMMYHHUKATHBHBIX u
OpraHW3allMOHHBIX 3aJa4 C COOJIFOJICHHEM
TpeOoBaHUI APrOHOMHMKH, TEXHHUKH
0e30IacHOCTH TUTUCHEI,
pecypcocOepexeHus, IIPABOBBIX u
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MmacHOCTH

VYcerHbll  onpoc, pa3dop CUTyaluid,

BOIIPOCHI TSt CaMOKOHTpOJIS,
MACHbMEHHBIE OTBETHI HA BOIPOCHI,
BBITIOJTHEHUE BHEAYIUTOPHOU

CaMOCTOSITEILHOM PabOThI

YMCHUC ONPCACIIATD HA3HAUYCHUC U (1)yHKIII/II/I
Pa3IMYHbIX COIUAJIBHBIX HHCTUTYTOB

paszbop cutyanui

YMCHHUC CaMOCTOATCIIBHO OLCHHUBATDH 51
IMPUHHUMATDH peuiCHUA, OIIPCACIIAIOINUC
CTPATCIHUIO ITIOBCACHUA, C YueTOM

I'paKIaHCKUX U HPABCTBCHHBIX HGHHOCTeﬁ

VYerHbIl  ompoc; pa3dop CUTyaluid,

BOTIPOCHI TUTST CaMOKOHTPOJISA,
BHEAyTUTOPHAS camMoCTOsITeTTbHasI
paboTta

BJIAACHHUC SA3BIKOBBIMHU CPCACTBAMU - YMCHHUC
SICHO, JIOTUYHO MW TOYHO MH3Jararb CBOIO
TOYKY 3pCHHUSA, HCIIOJIBb30BATbH d4JACKBATHBIC
SA3BIKOBBIC CPCACTBA

VYerHBI  ompoc; pa3dop CUTYaIWid,
3alllMTa CAMOCTOATEIHLHON paboThI

BJIaJICHHEC HaBBIKAMHU IM03HABATEIILHOM
pediiekcuu Kak OCO3HAHHUS COBEPIIaeMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOILECCOB, HX
pe3yJIbTaTOB M OCHOBAHW, T'PaHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX ITO3HABaTEILHBIX
3a71a4 U CPEJACTB UX JOCTHKECHHUS

TectupoBanue, paboTta 1o
KapTOYKaM, BOITPOCHI ISt
CaMOKOHTPOJII, TUCbMEHHBIE OTBETHI
Ha BOIIPOCHI, BBITIOJTHEHUE
MPAKTUYECKUX paboT

[IpoBepka BeaeHUs TETPAJEH;
Brimonnenue BHEAYJIUTOPHOMN

CaMOCTOSITEIbHON pabOThI

16




JVUCT UBMEHEHUMH " JTONMOJITHEHW,
BHECEHHBIX B PABOUYYIO IIPOTPAMMY

Ne HU3MCHCHMUA, JaTa BHCCCHUS U3MCHCHU A, No CTpaHHLbI C ©KBMCHCHHUCM,

BbLJIO

CTAJIO

OcHoBaHUE:

HOIIHI/ICB JIMIIa BHCCIICTO U3MCHCHUA
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