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Mporpamma omcumnnmHbl "KoHUEenuus coBpeMeHHoro ectectsosHaHuns"; 44.03.01 MNeparornyeckoe obpasoBaHne; JOUEHT, K.H. CMUPHOB

Mporpammy ovcumnnuHbl paspabotan(a)(vn) aoueHTt, K.H. CmmnpHoB C.B. Kadbenpa dpmnococoun
couuonornn dakynbTteT punonormum n uctopumn , SVSmirnov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI
Llenb gncumnnnuHbl - n3y4yeHne OCHOBHbIX npo6neM N KOoHUenuumn COBpPEMEHHOro eCteCTBO3HaHUA.

3anaun gucumnivHbl - POPMMPOBAHME HAYYHOrO MUPOBO33PEHNS; BOCNMTaHNE METOLO0NOMMYECKOA
KyNbTypbl NPOBEAEHMNS] HAY4YHO-UCCNEen0BaTENbCKNX PaboT; pasBUTUE NIMYHOCTHON KyNbTypbl
CTY[EHTOB.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen "B1.6.11 AucumnnmHbl (Mogynn)" OCHOBHOM
obpaszoBartenbHoit nporpammel 44.03.01 MNMeparornyeckoe obpasoBaHMe 1 OTHOCKMTCS K 6a30BOWA
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

LaHHas yyebHas oucumnnnHa BkodeHa B 6a3oByto 4acTb pasgena 'b61.6.10 ducumnanHbl (moaynu)'
OCHOBHOI NpodbeccuoHanbHoin obpasoBartenbHoii Nporpammel HanpaeneHne nogrotosku: 44.03.01 -
Meparormyeckoe obpasosaHue. MNpodunb noarotoeku: [JowkonbHoe 06pasoBaHme N OTHOCUTCS K
ancumnnuHam BapuaTtusHor Yyactn. OcsamBaeTtcs Ha 2 Kypce, B 1 cemecTpe.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuobpeTaeMor KOMNeTEeHLUN
OK-3 CMOCOBHOCTb MCMNONb30BaTb ECTECTBEHHOHAYYHbIE U
(0bLWeKyNnbTypHbIE MaTemMaTnyeckue 3HaHUS AN OPUEHTUPOBAHNS B COBPEMEHHOM
KOMNEeTeHLMM) NHCOPMALMOHHOM NPOCTPaHCTBE
OK-3 CNocOBHOCTb MCMOMb30BaTb ECTECTBEHHOHAYYHbIE U
(0bLWeKyNnbTypHbIE MaTeMaTnyeckue 3HaHUs 4N OPUEHTUPOBAHNS B COBPEMEHHOM
KOMMNeTeHU M) NHCOPMALIMOHHOM MPOCTPAHCTBE
OK-6
(0bLweKynbTypHbIE CNOCOBHOCTb K camoopraHn3auum 1 camoobpasoBaHmio
KoMMeTeHuunn)
OK-6
(0blWeKyNbTypHbIE CnocobHOCTb K caMoopraHmnsaumm n camoobpasoBaHumto
KOMMeTeHuunn)

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHbI CTYOEHT:
1. DONXEH 3HaThb:

- OCHOBbI €CTECTBEHHOHAYYHbIX 3HAHWI NpKU oLeHKe 3PIEKTUBHOCTN pe3ynbTaToB AeATE/IbHOCTU B
pa3nn4HbiX cdpepax;

- OCHOBHbIE€ 3Tarbl Pa3BUTUA €CTeCTBEeHHOHay4Homn KapTuHbl MUpPA;
- 0cobeHHoCTH COBpPEMEHHOro eCTeCTBo3HaHu4, MECTO 1 POJIb YenoBeka B npupone;
- OCHOBHbIE KOHLEeNnTyalbHble Ha4Yalla COBPEMEHHOIo Hay4HOro MMpPoOBO33PEHNA.

2. IONXEeH yMeTb:

- NPUMEHATb OCHOBbI ECTECTBEHHOHAY4HbIX 3HaHWI npw oueHke apdPeKTUBHOCTM Pe3ybTaToB
DesaTenbHOCTN B pa3nn4yHbIX cgoepax;
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- NPUMEHSITb ECTECTBEHHOHAYYHble 3HaHUS B CBOel obpasoBaTefibHOM 1 NPoddecCcnoHanbHOM
0esaTeNnbHOCTHU.
3. OONXEeH BnageTb:

- HaBblkaM1 NPUMEHEHNS OCHOB ECTECTBEHHOHAYYHbIX 3HAHWIA NPWU OLIeHKe 3PPEKTUBHOCTH
pe3ynbTatoB AESTENbHOCTY B PasnnyHbIX copepax;

- HaBbIKaMn KPUTUYECKOTO MblLWeHNs, 0606WeHns 1 aHanMaa NHopPMaLmnn, NOCTaHOBKM Lienei v
Bblbopa nyTn eé AOCTUXEHUSI.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
- K MOUCKY 1 aHann3y Hay4How nHdpopmaumu;
- K ICNONb30BaHMIO NOMYyYEeHHOM NHGpOpMaLIM B MPOdPECCUOHANbHOM OeATEeNbHOCTH.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBIL: 3a4eT B 1 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Asl AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmbl
N 'D'"Kn"g:lr;;}:;"b'/ Ce"":"‘:T':’cemecrpa (B wacax) KOHTpONSA
Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUSA pa6orTbl

Tema 1.

EcTtecTtBeHHOHay4YHas n TecTposarie
1 [fyMaHiTapHas 1 2 2 0 YCTHbIN onpoc

KynbTypbil;

€CTeCTBO3HaHne n

maTemartumka

Tema 2.

KoHuenTyanbHble TecTupoBaHme

pesoniounn B 1 4 1 y -

. THbIA On

2 ecTeCcTBO3HaHun, CMeHa 0 c onpoc

TUNOB Hay4HOW

paunoHanbHOCTH

TectupoBaHue

3. Tema 3. Xumndeckue 1 2 1 0 YCTHbIN onpoc

KoHUenumm

Tema . Utoroeas 1 0 0 0 3ayeT
" |dopma KoHTpOnNA

Ntoro 8 4 0
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4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. EcTecTBeHHOHay4YHasi U rymaHMUTapHas KynbTypbl; eCTeCTBO3HaHWe U MaTemMaTmka
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

MHOroMepHOCTb ECTECTBO3HAHNS 1 TYMaHUTAPUCTUKKN. HOMOTETNYECKME 1 naeorpaduye-ckme
Haykun. OnucaTtenbHblil xapakTep eCTECTBO3HAHMSA 1 NPEANUCHIBAIOWNIA N'YMaHUTAPUCTUKN.
Kputepun Hay4HOCTM eCTECTBO3HAHMWS U T'YMaHUTapUCTUKK. Hay4Hble METOObI €CTECTBO3HAHMS U
rymaHuTapHbix Hayk. MaTemaTvka kak Hayka 06 ynopsnoYeHHbIX KOHCTPyKTax. HayyHble meToabl
MateMatukn. HenpoTMBOPEUYNBOCTb KaK MaBHbIA HAYYHbIA KPUTEPUIA MaTEMATUKMN.
B3anMHOOLHO3HAYHOE COOTBETCTBME MEX Y MAaTEMATMKONA U eCTeCTBO3HaHEM. MaTemaTnyeckas
noruka n s3blk Hayku.

npakTnyeckoe 3aHsitne (2 4aca(os)):

1.0c06eHHOCTN Hay4YHOro 3HaHus. 2. EAMHCTBO eCTECTBO3HAHNSA 1 T'yMaHUTapucTukn. 3.Pasnmumns
€CTECTBO3HAHNSA N ryMaHnTapuctukn. 4. OCOBEHHOCTM MAaTEMATMYECKOrO 3HAHUSI.

Tema 2. KoHuenTyanbHbie peBOIOLUUN B €CTECTBO3HAHUN, CMeHa TUMOB Hay4YHOU
paunoHanbHOCTU

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OdupdepeHumnaums n nHterpaumnsa Hayk. HaydHole pesonoumu. lNepruoamnsaumnsa nctopum
€eCcTecTBO3HaHuS. Beaywas ponb omMsnkn B pa3BmTm eCTecTBeHHbix Hayk. CneuunanbHasa (CTO) n
obwas (OTO) Teopus oTHocuTenbHOCTM A.DiHWTelHa. KBaHToBas MexaHuka.
KopnyckynsipHO-BONHOBOV Oyann3M, OCHOBHbIE MOHATUSA N NPUHLMUMNBI KBAHTOBOW MEXaHMKN.
CTtpoeHune atoma. BepoSTHOCTHbIN XxapakTep onvcaHuii B KBaHTOBOW MexaHuke. 3HaYeHne
MbICNIEHHOIr0 3KCNepuMeHTa B COBpeMeHHON domsnke. KBsaHToBas Teopus nons. Bakyym kak
COCTOSIHME MONS C HAMMEHbLIEN SHEPTMEN. DNEMEHTAPHbIE YaCTuLbl 1 (PyHOAMEHTaNbHbIE
B3ammoencTeus. CUMMETpUM 1 3aKOHbI NpMpoabl. BceneHHas kak OOCTynHas YenoBeky 4acTb
kocmoca. HenonyctuMocTb NoAMEHbl KOCMOIOMMYECKNX TEOPUIA CyppOraTHbIM 3HaHMEM.
Pacwwnpenne n asontouns BeceneHHon. MNpuHUmMN 3aypaaHOCTM M @aHTPOMHbLIA NPUHLXN B
kocmonorun. CuHepreTuka. Knoyesble NON0OXeHNS cuHepreTnkn. MexancumniamHapHblii xapakTtep
CUHEpPreTuku.

npaktnyeckoe 3aHsitne (1 yaca(os)):

1. Cneumndomka knaccmnyeckom kapTuHbl Mupa. 2. Cneundonka HEKNacCn4eckom KapTuHbl Mmpa. 3.
OBONOLMA NpeacTaBneHnin 0 NPOCTPAHCTBE N BPEMEHU. 4. DBONOLUMS MOOENEN aToMa.

Tema 3. Xumnyeckue KoHUenuum
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

XuMung Kak Hayka O CBOMCTBaxX BEWECTB 1 Nx npespaeHnsax. Cneumguka X ummm n eé MecTto B
cucteme Hayk. CoBpeMeHHas xumns 1 eé ornopa Ha KBaHTOBYIO Teoputo. CTpoeHme n
B3au-MogeincTeue BewecTs. MHoroobpasne TMNOB XMMUYeCKNxX cBsidein. OLeHka Knaccuyeckon
XUMUN C NO3ULINIA HEKNACCUYECKON.

npaktnyeckoe 3aHsitne (1 4aca(os)):

1. Cneumndomka MeToLoB XMMUN; UCTOPUS NEPUOJNYECKON CUCTEMBI. 2. PasBuTne npeacraBneHunin o
XVIMUYECKOWN CBA3W; €ONHCTBO U pasnuyne xmmMmn n puamkin. 3. NepcnekTnsbl XuMmm

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Buabi
N Paspen Cemectp Hepens | camocTosiTenbHon [TpyA0eMKOCTb g&%ﬁ:;ﬁg:;gzgz
AdvcuvnnuHbl cemecTtpa paboTbl (B yacax) pa6oTbl
CTyOEeHTOB
Tema 1.
noaroToska K
EcTtecTBeHHOHay4Has n TECTUPOBAHMIO 20 TecTnposaHve
1 ['ymannTapHas 1
KyNbTyp®, noaroToBka K
eCcTecTBO3HaHue u CTHOMV OMDOC 20 YCTHbIN onpoc
maTtemartumka y y onpocy
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Buabi
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;gzg;
AduncumnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYLEHTOB P
Tema 2.
noaroTtoBska K
KoHuenTtyanbHble TECTMPOBAHMIO 20 TecTnposaHve
o [Pesonoumm B 1
‘lecTecTBO3HAHUN, CMEHA NOLFOTOBKA K
TUNOB Hay4HOW C'IFHOM OrDOC 20 YCTHbI onpoc
paunoHanbHOCTH y y onpocy
rnoaroTtoBska K
24 TecTnposaHue
3 Tema 3. XuMun4yeckune 1 TECTMPOBAHUIO P
‘[KoHUenuumn NMOAroToBka K "
24 YCTHbIV on
YCTHOMY Oonpocy ¢ onpoc
NToro 128

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

dopmMupoBaHue NpeayCMOTPEHHBIX MPOrpaMMoii KOMMETEHLUIA OCYLLECTBNSETCS B MpoLecce
NPoBNEMHbIX 1 MHPOPMALMOHHBIX NEKUMIA, HAYy4HO-MCCNneaoBaTenbckon paboTbl CTyAEeHTOB, paboTbl
B Manblx rpynnax. CnocobHOCTb K IOrM4eCKOMY NMOCTPOEHUIO PACCyXAEHUS, OCYLWECTBIEHNIO
pedonekcnn, BbISBNEHNIO 1 UCNPaBNEHMI0 COOCTBEHHbIX NTOTMYECKUX OWNOOK, a Takxe
NpenyCcMOTPEHHbIE NMPOrpamMmMoin yMeHns oby4yeHust n obLeHns, (opMUpyoTcs NyTéM obCcyXaeHns
akTyanbHbIX NPobnem ecTeCcTBO3HAHNSA B X04€e ANCMYTOB B paMKax AMCKYCCUOHHOM Mnowanku,
3acnywmsaHve n obcyxaeHne coobleHN B MpoLecce NpakTUYeckmx 3aHATUIA, NPOCMOTP
COMPOBOXAAMOLWEro COODLEHNS NPE3EHTALMOHHOIO MaTeprana, HanncaHne 1 npe3eHTaums
CTyoeHTamu pedpepaTos.

B npouecce ocBoeHMS OUCLUNANHBI HENPEPBLIBHO OCYLWECTBASETCS pedonekcms CTyAEeHTOM
LOCTUTrHYTbIx 0O6pa3oBaTenbHbIX pe3ynbTaTtoB. [peaMeToM pegonekcun SBRsTCS, C O4HOW CTOPOHDI,
oXmpaHusa CTyneHTa oT pasfena, ¢ Apyron - ypoBeHb (hOPMUPOBAHUS NPEaYCMOTPEHHbIX
nporpammoii neckpuntopoB. inaneuayanbHasa paboTa cTyaeHTa BKOYaeT: NOArOTOBKY K y4acTuMio
M yyacTve B AuUcnyTax B paMmkax AUCKYCCUMOHHOW nnowanku, paboty ¢ SOP.

Ha HavyanbHOM 3Tarne 0CBOEHUS OUCUUNINHBI OCYILECTBNSAETCS OBNafeHne TeoPeTUYECKMU
OCHOBaHVAMM OMCUMMAVHDI (KYPC NeKuuii, MHanBmayanbHasa paborta ctygeHta ¢ SOP, paboTta ¢
6a30Boi nuTepartypoii). Ha BCEM NpoTsxXeHnn pa3BépThiBaHNS pa3aena OCyLWecTBsSeTCS
HenpepbIBHbIA KOHTPONb CROPMUPOBAHHOCTY MPEeayCMOTPEHHbIX NPOrpamMMor KOMNeTeHLNN
NnocCpenCcTBOM HanucaHua CTyaeHTamu pedoeparos, NOAroTOBKN UMW Npe3eHTaunoHHOro
COMPOBOXAEHUS BbICTYMIEHNIA, 3aCNyWMBaHNS 1 00CyXAeHUS 0OKNan0B, Nepnoanyeckoro
BbINOMHEHUS TECTOBbIX 3a4aHuid. [pu NOAroToBKe K AMcnyTaMm HeoHX0AMMO ONpPenennTb Nx
TemMaTtuky, NpefocTaBUTb CTyaeHTaM Bblbop TeM Ansi cooblweHunin, cdhopMynmpoBaTtb TpeboBaHUs K
ancnyry.

MpoBepka cnocobHOCTM CTyaeHTa POPMNPOBATL HAaY4YHbIE TEKCTbI OCYLIECTBNSIETCS NOCPEeACTBOM
pedepata. Pegoepar - npocTeiiwas doopma Hay4Hoi paboTbl, NpeacTaenstowas coboi cxartoe
N3N0XEHNE pPe3ynbTaToB TEOPETNYECKOro NCCneaoBaHns, B OCHOBE KOTOPOro NeXMT 0630p
nuTepatypbl No BbIbpaHHOM Teme. B 3apadvy nccnegosartens BXoAUT 3HAKOMCTBO C OCHOBHbIMU
NCTOYHMKaMM MHApopMaLMK No BbIBpaHHO TeMe, BbISIBIEHNE OCHOBHbIX MOAX0A0B K PELIEHWNIO
Npobnembl, OPMyNMPOBKa 1 apryMeHTUPOBaHNE COBCTBEHHOrO MHEHNSI OTHOCUTENBbHO Heé. B
y4yebHylo nporpammy pedoepart BKIOHAETCS C LEeNbo 0TPaboTKM 1 KOHTPONS HABLIKOB CTyAeHTa Mo
paboTe C Hay4YHOI NMTepaTypoit N POPMNPOBAHNS HAYYHOrO TeKcTa.

Hay4Ho-uccnenosartenbckas paboTta CTyaeHTOB BK/OYAET NOArOTOBKY K AUCMYTaM U y4acTme B HUX
B pamMkax AMCKYCCUOHHOM NNowanku, noaroToBky K BbICTYNIEHMIO U BbICTYMNEHNE HA UTOrOBOWA
y4ebHO-Hay4HO KOHGIEPEHLNN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB
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Tema 1. EcTecTBeHHOHay4Hasi U ryMaHUTapHas KynbTypbl; eCTeCTBO3HaHUE U MaTeMaTuka
TecTmpoBaHne , NpMMepPHbIe BOMPOChHI:

1.Kak TeopeTnyeckas oopma 3HaHUS MatemaTuka 3apoaunnach B ApesHen ? Beeante oTBeT. 2.
...MeToq npeanonaraeT NCNONb30BaHWe NPOCTENWMX MaTeMaTnieckmx NoHATUN. Beegute oteeT. 3.B
ryMaHuTapucTuke KpUTepmem Hay4HoCTU cHnTaeTcs ... Teopuii. Beegute oTBer. 4.... Teopuu ...
BO3MOXHOCTb NOCTAHOBKMW 3KCMEPUMEHTA, B KOTOPOM OHa bbina 6bl onposeprHyTa. Beeonte oteer. 5.
B03MOXHOCTb MHOrOKpaTHOI NPOBEPKM NONYHYEHHbIX PE3YNbTaTOB CBUAETENLCTBYET O (6) ...
Hay4yHOro 3HaHusi a) 06 bEKTUBHOCTM 6) LOCTOBEPHOCTU B) YHUBEPCANIbHOCTU ) CUCTEMHOCTH 6.
OO6bekT nccnenoBaHNs eCTECTBO3HAHUS: a) NPUPOAHbIE (POPMbI ABMXEHUS MaTepun. 6) 4enoBek u
cosgasaemas UM KynbTypa. B) coumanbHas popma ABMXEHUS MaTepuu. ) BCe OOPMbl ABUXEHMUS
matepum. 7. K eCTeCTBEHHbIM HAaykaM OTHOCSTCS cnenylowme: a) bronorns, actpoHomms 6)
acTponorus, metaguaunka B) ouaunka, XmMms r) SKOHOMUKa, MaTemaTka ) sKoOHOMUYeckas
reorpadpus, oytyponorus 8. Hay4Hble ... KpaTKOBpPEMEHHbIE NMepUoabl Ka4eCTBEHHbIX UBMEHEHWI B
HayKe, CBSAI3aHHbIX CO CMeHOW napaaurM. Beeonte oteeT. 9. B ocHOBe npeacTtaBneHunin 06 asonbumm
3emnn nexar KoHuenuumn 61uonormyeckoro u ... asonounoHnama Beeagute oteet 10. B sope 3emnu
npeobnapaoT nopoabl, boraTbie ... Beeaute oTeeTt

YCTHbIA 0NpoC , NPYMEpPHbIE BOMPOCHI:

1.0c06eHHOCTN Hay4YHOro 3HaHUs. 2. EAMHCTBO €CTECTBO3HAHNSA 1 T'yMaHUTapucTukn. 3.Pasnmumns
€CTECTBO3HAHNSA N r'yMaHnTapucTukn. 4. OCOBEHHOCTM MAaTEMATUYECKOrO 3HAHUS.

Tema 2. KoHuenTyanbHblie peBoOIOLUUN B €CTECTBO3HAHUN, CMeHa TUNMOB Hay4YHOU
paunoHanbHOCTU

TecTnpoBaHue , NPUMEpPHbIE BONPOCHI:

1.AHTMYHAS ... NpeacTasnsana cobow omnocodckoe y4eHre o matepmanbHoOM Mupe. BeeauTe oTeer.
2.B cpenHeBekoBoi EBpone rocnoacTsosana kapTuHa Mupa, NpensoxXeHHas aopeBHErpeyeckmum
gomnocoom ... Beegute oteet. 3.0cHOBaTENEM KNACCUYECKON HAYKMN CHUTAETCS BENNKNIA (PUBUK ...
Beeaunte otBeT. 4. ... Kopabnb ... - MbICNEHHbI 3KCMEPVMEHT, UNMIOCTPUPYIOWNIA MPUHLMN
OTHOCcuTenbHOCTU. BBeaute otBeT. 5. AICTOpms Haykm Kak TakoBOM HaYMHAETCS C CO3L4aHMS NepBOm
TEOPETUYECKO MOOENN HAYKN B: @) XuMmmn 6) domnankn B) Bronornm r) akonorum 6. 3akoHbl OBUXEHNS
nnaHeT Bokpyr ConHua, Bnepsbie ccpopmynuposan: a) T. Bpare 6) Ox. BpyHo B) H. KonepHuk r) U.
Kennep 7. OCHOBOMONOXHMK 9KCMEpUMeHTanbHOM Hayku - a10? a) ®.bakoH 6) T.bpare B) [.BpyHo
r) Y.lapsein o) P.I'yk 8. XapakTepHas 4yepTa COBPEMEHHOW Hayku ... nnopanvu3m Beeoute oteer 9.
VicTopus eBponenckon Haykn HaymHaeTcs ¢ oOpMMpOBaHMEM OCHOB... BBeauTe oteeT 10.
CoBpemeHHas Hayka onupaeTtcs Ha meTtoAbl ... Beeaute otBet

YCTHbI onpoc , NpyMepHble BONPOCHI:

1.Ponb pun3unkun B passBntum ecTecTBO3HaHUS. 2. 3aKOHOMEPHOCTN pa3BuTus Haykun. 3. Cneundomka
Knaccu4eckom KapTuHbl mupa. 4. Cneumdomka Heknaccmyeckom KapTuHbl Mmpa. 5. 9sonoums
npeacTaBneHnin 0 NPOCTPAaHCTBE U BPEMEHN.

Tema 3. XuMmnyeckue KoHuenumm
TecTnpoBaHue , NpUMepHbIE BOMPOCHI:
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1.B OCHOBe BCEX TUMOB XUMNYECKOW CBA3WN NIEXMWT ... oyHOAMEHTanbHOe B3anMoaencTeme. Beegute
oTBeT. 2.0CHOoBaTeNeM KnacCcu4eckom XMMNN CHMTAETCS aHrNACKUIA eCTeCTBOUCTIbITATENb. ..
Beenute oTBeT. 3... XuMMyeckas CBsA3b BO3HMKAET MeX Ay OTpuUaTeNbHbIMU U MONOXUTENbHbIMA
nonocamu AByx rnonsipHblX Monekyn. Beeante oteer. 4 ... B X04e OKUCINTENbHO-BOCCTAHOBUTENbHOM
peakuuu npuTarneBaeT anekTpoHbl. Beeante oteet. 5. Paccmarpueas npouecchbl B MUKPOMMPE,
MO>XHO npeHebpeyb rpaBUTaLMOHHBIM B3aMMOAEN-CTBUEM, NMOCKOSbKY CAMLIKOM Manbl (0)
3NEeMEHTaPHbIX YacTuL, a) BPeMS Xn3Hu 6) paamepsbl B) 3apsiabl 1) Maccol 6. Mpeanockinkamm
CTaHOBJIEHMS KBAHTOBOW xmuMum ctanu: |) 6opbba KopryckynspHOn 1 KOHTUHYaNbHOM KOHLEMNLMIA
cTpoeHns matepum Il) HeobxoAMMOCTb 06 bACHEHUS MEXAHN3MOB 3/1IEKTPOMArHUTHOMO M3My4eHNs
Tena lll) HepocToBEPHOCTL ChopMynMpoBaHHOro ["anuneem npuHUMna oTHocuTenbHocTn 1V)
HeobxoAMMOCTb 0O bACHEHNS 3GEKTOB, BO3HMKAIOWMX NPU ABUXEHWMN TENT CO CKOPOCTbIO cBeTa 7.
Y10 Takoe KopnycKynsipHO-BOMIHOBOW oyannam? a) siBfieHne CrekTpanbHON pasnoxmnmoctu ceeta 6)
LBOMNCTBEHHbIV XapakTep NpMpoabl 06 EKTOB MMKPOMMPA B) HECOBMAAEHME CBOWCTB Yy OLHOW U TOW
X€e 3MIeMeHTapHOM YacTuLbl, MONYYEHHOM Ha Pas-HbIX YCKOPUTENSX ) HaNnn4me pasHbiX TUMOB
anemMeHTapHbIx YacTuy 8. CywHOCTb NpMHUMNa aononHuTenbHocT bopa (B oblweHay4Hoi
TPakTOBKE) CBOAMTCS K MPU3HAHUIO TOrO, 4YTO: &) KBAHTOBAs TEOPUS HE MOXET AaTb NOMHOro
OMMCaHNs HX OOHOTO U3 SIBNEHWIA MUKPOMUKpPa, TPebyoTCs AONONHUTENbHbIE TEOPUM 6)
ncyepnbiBarollee onncaHne KBaHTOBOrO SBIEHNSA MOXHO NPOBECTM C MOMOLLbIO O4HOM N3 HECKONbKUX
JOMOMHUTENbHBIX CUCTEM MOHATUIA B) NOSTHOE ONUCaHe KBAHTOBOMO SIBIEHNS C NMOMOLLbIO
KNacCn4eCcKmnx NoHATUI BO3MOXHO TOMbKO MPY HaNn4muu OByX OOMONHUTENbHbBIX OPYr K OPYry CUCTEM
MOHSTWIA I') ABE OOMONHUTENbHbIE OPYr K APYry CUCTEMbI MOHSATUA HE MOTYT BblTb MCMONb30BaHbI NPK
onvcaHunn 0AHOro 1 Toro xe obbekta 9. B ocHOBE COBPEMEHHOI XMMK NiexaT npeacTasneHns oo ...
cTpoeHun BewecTsa Beeaute oteet 10. BuotexHonorus onvpaeTMs Ha MeTobl ... CTPHOEHMS
BelwecTsa Beegute oteet

YCTHbI ONpocC , NpUMEpPHbIE BOMPOCHI:

1.Cneundrka METOLOB XMMUN; UICTOPUS NEPUOJNYECKON CUCTEMDI. 2.Pa3BnTue NpeacTaBneHunn o
XVIMMYECKOWN CBA3W; €ONHCTBO U pasnuyne xumMmm n puamkin. 3.MNepcnekTnsebl XuMmm

UtoroBas cpopma KOHTpons
3ayeT (B 1 cemecTpe)

[MprMepHbIe BONPOCHI K 3a4eTy:

1) MNoHaTne Haykn. OcoOBEHHOCTN Hay4YHOro 3HaHWUS.

2) EcTecTBO3HaHMeE 1 ryMaHmTapucTuka: eauHCTBO N pasnuyve.
3) MNepuoansaunsa ncTtopum eCTecTBoO3HaHUS.

4) EcTecTBO3HaHME N MartemaTuka.

5) Victopusa matemaTtuku.

6) PasBnTne ecTeCcTBO3HAHNS B OOKIACCUYECKYIO 3MOXY.

7) Knaccuyeckas kapTnHa Myupa B ousuke.

8) KoHuenTyanbHble Hay4YHble peBoNoUnn B onsmke.

9) 3akoHbl knaccuyeckon mexaHuku M. HotoToHa. 3akoH BCEMUPHOro TaroTeHus. MNpuHumn
oTHocuTenbHocTu ["anunes.

10) Havana TepMoamMHaMuK. QHEPrus U aHTPONUS.

) CneunanbHas Teopus OTHOCUTENbHOCTU A.DNHWTENHA.
) Obwas Teopnsi OTHOCUTENbHOCTM A.DNHWTERHA.

) OCHOBHbIE NMOHSATNS KBAHTOBOW MEXaHMKMW.

) KBaHTOBas Teopums nons. ®unsanyecknii Bakyym.

) OCHOBHbIE MOOENUN CTPOEHNS aTOMa.

) WcTopmsa kocMONorm4eckmnx KOHLUEenUuia.

) Teopusa bonbworo B3pbiBa. PacwupeHne BceneHHon.
) CtpoeHune n aontouns CONHEYHON CUCTEMDI.

) OBonouns 3BE34.

20) CtpoeHune 3emnu.

11
12
13
14
15
16
17
18
19
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21) Meorpadonyeckast obonoyka 3emnu.
22) CTtpoeHune nutocgoepbl. MuHepansbl 1 ropHbie Nopoabl.
23) Teopus opendpa KOHTUHEHTOB.
4) MNpuHUUNBI KOCMONOT UK.
25) Wctopusga xumnn.
26) Knaccuyeckme KoHUENUUN XUMUN.
27) Heknaccuyeckume KOHLENUUN XUMUN.
28) CtpoeHue BelwecTea. XMMuyeckas CBs3b.
29) lNpouncxoxaeHne Xn3Hu: OCHOBHbIE TMNOTE3bI.
30) OCHOBHbIE MOHATUSA FEHETUKN.
31) KneTouHble npouecchl. [eneHne kneTtku.
32) KneTo4yHoe CTpOEeHne X1BbIX OPraHN3MOB.
)
)
)
)
)
)
)
)
)
)

N

wW

3) Npeamet 6uonorumn. CBoCTBA XN3HN.

34) YpOoBHM opraHn3aumm XnsHu.

35) CoBpeMeHHOe 3BOMOLMOHHOE yYeHne B bruonorum.

36) Victopusi buonorun.

37) MpoucxoxaeHne YenoBeka: OCHOBHbIE TMNOTE3bI.

8) OcHOBbI aHaTOMUN 1 PU3NONOrM YEeNoBeka.

9) PaboToCNOCOBHOCTb 1 300POBbE YeoBeka.

40) YueHuns o Hoocopepe B.WN. BepHanckoro u . Tenap ne WapnoeHa.
41) CrHepreTuka: Teopms camoopraHm3auun.

42) Y4yeHue rnobanbHOro 3BOMOLMOHN3MA.

W W

7.1. OcHOoBHas nuTteparypa:

1. BoHpapes B.IN. KoHuenummn coBpemMeHHOro ectectso3dHaHms: YuebHuk / B.MN. Bonpapes - 2-e n3g.,
nepepab. n gon. - M.: Anbda-M, HALL UHDPA-M, 2016. - 512 ¢. . URL:
http://znanium.com/bookread2.php?book=548217

2. Pasymos B.A. KoHuenuumn coBpeMeHHOro ectectBodHaHms: YuebHoe nocobue / B.A. Pasymos. -
M.: HAL MH®PA-M, 2015. - 352 c. URL: http://znanium.com/bookread2.php?book=448654

3. KoHuenuumn coBpeMeHHOro ecTecTBo3HaHNs: Y4ebHuk ons ctyneHToB By30B / [oa pen.
NaspuHeHko B.H., - 4-e n3a., nepepab. n gon. - M.: OHUTN-OAHA, 2015. - 319 c. URL:
http://znanium.com/bookread2.php?book=872791

7.2. lononHutenbHasa nuteparypa:

1. Hukndoopos J1.J1. Skonorus: yuebHoe nocobwue / J1.J1. Hukndoopos - M.: HAL UH®PA-M, 2015. -
204 c. URL: http://znanium.com/bookread2.php?book=486270

2. PomaHos B.I1. KoHuenunn coBpeMeHHoro ectectsodHaHus: MNMpaktukym / B. 1. PomaHos - M.:
By3zosckuin y4ebHuk, HAL MH®PA-M, 2015. - 128 ¢. URL:
http://znanium.com/bookread2.php?book=474514

3. PysaBuH I".M. KoHuenumm coBpeMeHHoro ectecTBosHaHus: Y4ebHuk / .. Py3aBuH. - 3-e nag.,
ctep. - M.: UH®PA-M, 2012. - 271 c. URL: http://znanium.com/bookread2.php?book=232296

7.3. UHTepHeT-pecypcChbl:

Brnbnnoteka y4ebHoit n Hay4HoI nuTepaTypbl - http://sbiblio.com/biblio

Bubnnoteka y4ebHoit n Hay4Hoin nuTepaTypsl - http://sbiblio.com/biblio

EnvnHoe okHO pocTyna Kk obpasoBaTtenibHbIM pecypcam - http://window.edu.ru

EnvnHoe okHO gocTyna k obpasoBaTtenibHbIM pecypcam - http://window.edu.ru

Jlexumn no ectecTBO3HaHWMIO - http://www.grandars.ru/shkola/estestvoznanie/estestvennye-nauki.html
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Jlekummn no ectecTBo3HaHMIO - hitp://www.grandars.ru/shkola/estestvoznanie/estestvennye-nauki.html
Linchposas 6bubnunoteka no domnocodcpum - http:/filosof.historic.ru

Lindoposas bubnuoteka no dpunocodpum - http:/filosof.historic.ru

OneMeHTbI - nopTan o0 oyHaameHTanbHoM Hayke - http://elementy.ru/

OneMmeHTbI - nopTan o doyHaameHTanbHon Hayke - http://elementy.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve gncunnauvHbl "KoHLENLmMs COBPEMEHHOIO eCTECTBO3HAHNS" npeanonaraet
MCNONb30BaHNE CNenyLWEro MatepmanbHO-TEXHNYECKOro 0becnevyeHns:

MynbTmMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMM BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TaKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opynoBaHNEM, MHTEPAECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpmnbyHa npenofaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasatenb MMeeT BO3MOXHOCTb NIErko
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHus, B TOM YACNE C UCMOIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Bedywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTeNbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nnepnognyeckme n3gaHms n n3gaHus,
BbliNyckaeMble nagatenncrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

OcBoeHve ancumunamHbl obecneynBaeTcs cneunanbHO OﬁOpYﬂ.OBaHHbIMVI ayanTopumnsamn,

pacnonoXeHHbIMU B rnaBHOM 3naHunn Enabyxckoro nHctutyta KOY, no agpecy r. Enabyra, yn.
KasaHckag, o. 89:

- YyebHas ayantopums Onsg NPOBEAEHMS 3aHATUIA CEMMHAPCKOro TMna, NoMeLeHe ons XxpaHeHns v
npochrnakTN4eckoro obcnyxmneaHns y4ebHoro obopynosaHms, 060pynoBaHHas NocagoyHbIMM
MecTamm no yucny ctyneHTos (30), paboymm MecToM nNpenofasatens, UHTEPaAKTUBHOW TPUOYHON B
cocTtase: komnbtloTep Intel Cre i3, 4 ', 1TB, moHuTop LG, 22d, ycunutens 3syka 3000w, Mukwep 8
kaHanos; Buaeonpoektopom Panasnic VX400, 3000 Im; 6 konoHkamn 20W; pagmomMmkpogooHOM
6ecnpoBoHbIM. [TpeaycMoTpeHbl Bbixo B VIHTEPHET, BHYTPMBY30BCKas KOMMbIOTEPHAS CETb, LOCTYM
B 9NIEKTPOHHYIO0 MHCPOPMALMOHHO-06pasoBaTenbHyo Cpeay;
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- YyebHast ayantopms Onst NpoBeAeHNs KYPCOBOrO NPOEeKTUPOBaHMS (BbINMONHEHMS KYpPCOBbIX paborT),
noMeLlleHne Ons caMoCcToATeNNbHOW paboThbl, 060pyAOBaHHAS NOCAA0YHbIMM MECTAMM MO YUCHY
ctyneHToB (10), paboynm MecToM npenofasaTtens, KOMMbOTEPHbIM KNAaCCOM C MPOEKTOPOM,
Bkntoyatowmm: 10 komnbtoTepos Intel Cre i5, 4 ', 1TE, moHuTopbl Acer, 22d; BuaeonpoekTop Acer
P1265, 3000 Im; 2 konoHku 5w, Bbixog B IHTEpHET, BHYTPUBY30BCKON KOMMbIOTEPHOM CETbIO.
MpenycMOTpeH AOCTYN B 3NEKTPOHHYIO MHOPOPMAaLMOHHO-06pa3oBaTenbHyo cpeay.

- YyebHas ayautopust onst npoBeaeHns rpynnoBbiX U MHAMBUAYaNbHbIX KOHCYNbTaUWiA,
yyebHasa ayantopus ons NPOBEeOEHUs! TEKYILEro KOHTPONS U MPOMEXYTOYHOW aTTectaunu,

obopynoBaHHas NocanoYyHbIMM MeCTaMm no ymcny ctyaeHTos (30), paboyrm MecToM npenogasartens,
npoektopom Epsn EB-1915, 3500 Im. lNpenycmoTtpeH Bbixon B VIHTepHeT.

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm ®IrOC BIO n yyebHbiM nnaHom no
HanpasneHuio 44.03.01 "Meparornyeckoe obpasoBaHue" n NPogouIo NOAroToBkn [owkonbHoe
obpasoBaHue .
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