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TpynoeMkocTs (00b€M) TUCHUNJIMHBI

Bup yueonoii gesrenbnoctu | Ounas gopma | OuHo-3204HasA popma 3aounas ¢popma
i} B CB 3 c3 BB
3a4eTHBIC CAMHUIIBI 2 X X 2 2 2
OO0111e€ KOJIMYECTBO YaCOB 12 X X 72 72 72
AynuTOpHBIE Yachl KOHTAKTHOM X X
paboTsl 0Oyyaromierocs ¢ 32 8 8 4
MIPEToIaBaTeIISIMU:
- Jlekumonusie (JI) 16 X X 4 4 2
- IIpaktnueckue (I113) 16 X X 4 4 2
- Jlabopatopusie (JI3) X X
- Cemunapckue (C3) X X
CamocrositenpHas padbora X X
oOyuatomuxcs (CPO) 40 60 60 64
K (P-T") P (IT) (+;-) X X
TectupoBanue (+;-) X X + + +
JIKP (+;-) X X
3auer (+;-) + X X +(4) | +(4) +(4)
3auer ¢ onenkoit (+;- (Kom-Bo X X
4acoB))
Ok3ameH (+;- (Koa-Bo yacoB)) X X
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Pa3znen 1. Oprann3anuoHHO-MeTOAMYECKHUI pa3ae

1.1. lesm ocBoeHMsI AUCUUTJIMHBI

JucuumnnuHa «KoHuenuuu coBpeMeHHOr0 ecTeCTBO3HAHUS» BXOJUT B «BAPHATHBHYIO» YacTh
JUCLHUIUIMH TOATOTOBKH OOyYaroImuxcs MO0 HampaieHnto moarotoBkd «38.03.01 DxonomMuKay,
HANPaBJIEHHOCTh (MPOPNJIb) «OOIUii».

Lesbt0 TUCHMITIMHBI SBIISCTCS popMupoBaHue kKommereHuuit (6 coomsemcmeuu ¢ @I'OC BO u
mpebo8aHUAMU K pe3yIbmamam 0C80eHUsI OCHOBHOU NPogheccUOHANIbHOL 00pa308amenbHOl NPO2PaAMMbl
(OI10I1)):

OoueKky1bmypHulx
— CHoCOOHOCTBIO  HMCHOJNB30BAaTh  OCHOBBI  (QWIOCOPCKUMX  3HAHUM It (QOpMHUPOBaHUS
MHUPOBO33peHYeckoi mosuiun (OK-1).

Ilpogpeccuonanvnvix
— CIIOCOOHOCTBIO, HCIONB3Yys OTEUYECTBEHHbIE U 3apyOeKHble MCTOUYHHUKH HHQpOpMAIUH, coOpaTh
HEOOXO/JMMBIC JIaHHBIE TPOAHATM3MPOBATH HMX M IMOATOTOBUTH HH(OPMAIIMOHHBIA 0030p W/WIH
aHamuTHueckuit otuet (ITK-7).

[TepeunciieHHbIE KOMIICTCHIIMH (OPMHUPYIOTCSA B IPOIECCE JOCTHXKCHUS Pe3yJbTAaTOB 00ydYeHusl
(PO):

Oo0yuarommiicsi 10J15KeH 3HATh:

Ha ypoeHe npeocmasieHuil

- [OHATHUIHBIN anmapar eCTeCTBeHHbIX HayK (1)

- eCTEeCTBCHHOHAYYHbIC KapTHHBI MUpa(2)

- JTamnbl CTAHOBJICHHUS €CTECTBEHHOHAYYHOTO 3HaHUS(3)

Ha ypoeHe 80CNPOU3EEOCHUS

- 3aKOHBI, IPUHIMIIBI U TIOCTYJIAThl MEXaHHUCTHUECKON KapTHHBI MUpa (MEXaHHUKa, JICKTPOMArHeTU3M,
CTO u OTO) (4)

- 3BOJIIOLHMIO MTpeacTaBicHui 0 Mukpomupe (5)

- 3aKOHBI ¥ IPUHIIUIIBI TEPMOTUHAMHUKH U CUHEPreTHKH (6)

- OCHOBHBIC IIPE/ICTABIICHUSI COBPEMEHHOW KOCMOJI0ruu (7)

- CYHIHOCTh XUMHUYECKOI U OMOJOTHYECKOU CTPYKTYp Marepuu (8)

- mpexacraBieHue o ouochepe B pamkax kouuemnimu B. Y. Bepraackoro (9)

- ocHOBHbIE TipoGiembl OnosTHKH (10)

Ha ypoeHe NOHUMAHUA

- OTJIMYHME U CHeUU(UKY €CTECTBCHHOHAYYHOH 00JacTH 3HaHU#T OT rymanuTapHoi (11)

- OTJIMYHE JOHAYYHOTO M MPEJHAYYHOTO 3HAHUN OT COOCTBEHHO Hay4yHOTO (12)

- o0yacTv MPUMEHEHHs Pa3INYHBIX €CTECTBEHHOHAYYHBIX KapTHH Mupa (13)

- CyTh NPHUHIMIIOB KBAaHTOBOM MEXaHHUKH KaK B €CTECTBEHHOHAYyYHOM, Tak W oOmedurocopckom
iane(14)

- CTPYKTYPHYIO HEPapXHUI0 MaTCPUH HA MUKPO-, MAKpPO- U Mera- ypoBHsIx(15)

- Tpoduueckue cBs3u (16)

- 9KOJIOTHYECKHE MPUHIUIIBI PAIIMOHAILHOTO MIPUPOAOTONb30Banus(17)

OOyuarommiicst 10J7KeH YMeTh:

—  ONpenelNsATh, UCXOJI U3 XUMHUYCCKHX (DOPMYIN BEIIECTB, YYAaCTBYIOIIMX B XUMHYECKUX PEAKIIHUSIX,
ypoBeHb dHTpomnuu (18)

- BoccranasiuBath nenouku JJHK u PHK (19)

-~ TNPHUMEHSTh 3aKOHBI PAa3BHTHUS OTKPBITBIX HEPAaBHOBECHBIX CHCTEM IS aHAJIM3a ITPOLECCOB KaK B
NPUPOJIE, TAK U B 00IIECTBE /Tl POPMUPOBAHUS MUPOBO33peHUecKoi mo3umuu (20)

O0yuarommiicsi 10J15KeH BJIa/IeTh:

—  OCHOBHBIMHU €CTECTBEHHOHAYYHBIMH U OOIIICHAYYHBIMH METOJaMH HcciienoBanus (21)

- HaBbIKaMH cOopa W aHamu3a Hay4YHOW MH(OpPMALUH, TOATOTOBKH HH()OPMALIMOHHOTO 0030pa W/MiTH
aHAJTUTHYECKOTro oTyeTa (22)

— HaBBIKaMHM IMOJTOTOBKH HAYYHOTO coobrnenus (23)



1.2. Mecto aucuuniaunsl B cTpykrype OIIOIT BO
HanpasJieHusi NoAroToBkM «38.03.01 JxoHomMukay,
HaNpaBJeHHOCTH (Mpopuiib) «O0mmin»

IIpenmecTByomue TUCHUTIITHHBI
Ne (1M CUMILTUHBI, H3y4YaeMble Hocaexyomme 1 CHUNIHHBI
napaJjjiesibHo)
1 2 3
1 | Jloruka KynbTyponorus
2 | ®unocodus
3 | Ucropus

IlocneoosamenvrHocms ghopmuposanus KomMnemeHyul 6 YKA3aHHbIX OUCYUNIUHAX MOdcem Obimb
U3MEHeHAa 8 3A8UCUMOCMU OM (OpMbl U CPOKA 0OVHeHUsl, a MaKice NPenooasanus ¢ UCNOIb30BAHUEM
OUCMAHYUOHHBIX MEXHOA02UL 00YYeHUs.

1.3. HopmaTuBHasi JIOKyMEHTAM s

Pabouas nporpamMMa y4eOHOM JUCHUIUIMHBI COCTaBJIEHA Ha OCHOBE:
- (¢enepaabHOr0 TOCYAapCTBEHHOT0 00mero mpoecCHOHAIBFHOTO 00pa30BaTENbHOIO CTaHIapTa
BhICIIEro oOpa3oBaHus no HanpapieHuio 38.03.01 DxoHoMuKa,;
- yueOHoro miana HanpasieHus noAroropku 38.03.01 DxkoHoMHKa, HANPaBJEeHHOCTH (MPoduIIb)
«O6mmii» 2020 roga Habopa;
- oOpasua paboyeii mporpamMmMbl yaeOHo# nuctuminabl (mpuka3 Ne 3-O ot 24.05.2019 1.).



Paznen 2. Temaruueckuii mjian

Ounasi gopMma 00yueHus (MOJTHBIH CPOK)

TpynoeMkocTh

Ne Tema THCHHUIINHBI AyIMTOpHBbIE 3aAHATHS Pesyabrater
Bcero 1 I3 (13, C3) CPO o0yueHust
1 2 3 4 5 6 7
1 OcHoBHbIE TEOPETUYECKUE 8 2 2 4 1,11,21-23
npoOsembl kKypca «KCE»
OBojronMs  JOHAy4yHBIX U
2 | Ay — ‘| 8 4 4 3,12,21-23
npeBHeWux BpemeH 1o XVII
B.
dopMHUpOBaHHE
MEXaHUCTUYECKOH  KapTHUHBI
3 | Mupa U nanpHeIIee pa3BUTHE 8 2 6 2,4,13, 21-23
€CTECTBO3HAHMS B  paMKax
MEXaHUKH
Or JTUCKPETHOCTH u
HEIPEPHIBHOCTHU K 2,5,13-15, 21-
4 8 2 6
KOPITYCKYJISPHO-BOJTHOBOMY 23
TyaTnu3My
Ot TEPMOJIMHAMUKHI K 2,6,13,20,21-
5 8 2 6
CUHEPreTHKE 23
KoHnenuuy BO3HUKHOBEHUS H
SBOIIOLMHI Bcenennoii. 2,7,13,15,21-
6 8 2 4 2
Konuenmus re0JIOrMYECKUX 23
MIPOIIECCOB
Konuenmuu XUMHUYCCKUX
7 |cucreM ©W  OHOJIOTMYECKUX 8 2 6 2,8,13,18-23
CTPYKTYp
Konnenmus ~ Ouocepsr 1 2,8,9,13-16,
8 | sxouorvm 8 2 2 4 21, 22, 23
Buja npomexyToYHO# aTTecTannu
(3auer)
Hroro 72 16 16 40
3aounasi popma o6yuenus (MOJHbBIH CPOK, COKPALEHHbII CPOK)
TpyroeMkocTh
Ne Tema TMCHHUIIIINHBI B AyAUTOpPHBIE 3aHATHS Pe%yﬂbTaTH
cero I I3 (13, C3) CpPO o0yueHust
1 2 3 4 5 6 7
1 OCHOBHBIE TEOpETHUYECKHE 6 2 4 111, 21-23
npoOembl kypca «KCE»
OBOJNIOIUS  JOHAYyYHBIX U
p |MAYWHBIX o SmAHEE | C) g 2 6 3,12, 21-23
npesHeimux BpemeH 10 XVII
B.
dopMupoBaHUE
MEXaHHCTUYCCKOW  KapTHHBI
3 | Mupa u nanpHeiIIee pa3BUTHE 8 2 6 2,4,13, 21-23

€CTCCTBO3HaAHUA B
MCXaHUKHU

paMKax




Or JIUCKPETHOCTHU u
4 HETIPEPHIBHOCTH K 8 8 2,5,13-15, 21-
KOPITYCKYJISIPHO-BOJTHOBOMY 23
Tyalu3mMy
Ot TEPMOJIMHAMUKU K 2,6,13,20,21-
5 8 8
CUHEPTECTHKE 23
Konienuuy BO3HUKHOBEHHS U
3BOJIFOLUHI Bcenennoii. 2,7,13,15,21-
6 8 8
Konuenums re0JIOTHYECKHUX 23
MIPOIIECCOB
Konuenmmu XAMHYECKHUX
7 |cucteM ©W  OHMOJIOTMYECKHX 8 8 2,8,13,18-23
CTPYKTYp
8 Konnenmust  Ouocepsr  u 8 8 2,8,9,13-16,
SKOJIOTUU 21, 22, 23
Bua npoMexyTo4HOM aTTecTALMHA 4
(3auer)
Hroro 72 4 4 60
3aouHas popma odyuenus (Ha 6aze BO)
TpyaoeMkocTh
Ne Tema TUCHUIITIUHDI AyIMTOpPHBIE 3AHATHS Pe?’HLTaTH
Bcero I 13 (13, C3) CPO o0yueHust
1 2 3 4 5 6 7
1 OcHoBHbIE TEOPETUYECKHUE 6 4 1,11, 21-23
npobaemsl kypca «KCE»
OBoNrOIMS  JOHAy4YHBIX U
o | HaydHbIX 3HaHUH c 8 5 312 21-23
npeBHelmux BpemeH 1o XVII
B.
dopmMupoBaHue
MEXaHUCTUYECKON  KapTHHBI
3 | Mupa U JanbHEWIee pa3BUTHE 8 2 6 2,4,13, 21-23
€CTECTBO3HAHHUA B  paMKax
MEXaHUKH
Or TUCKPETHOCTH u
4 HETIPEPHIBHOCTHU K 8 8 2,5,13-15, 21-
KOPIYCKYJISIPHO-BOJTHOBOMY 23
yaTu3My
OT TEPMOJIMHAMUKH K 2,6,13,20,21-
5 8 8
CHUHEpPreTHKe 23
Konienuuy BO3HUKHOBEHHS U
SBOJIIOIUU Bcenennoii. 2,7,13,1521-
6 8 8
Konuenums re0JIOTUYECKHAX 23
MIPOIIECCOB
Konnenmmun XAMHUYECKHAX
7 |cucteM U OHOJOTHYECKUX 8 8 2,8,13,18-23
CTPYKTYp
8 Konnenmust  Ouocepsr  u 8 8 2,8,9,13-16,
DKOJIOTHH 21,22, 23
Bua npoMexyTo4HOM aTTecTALMHU 4
(3auer)
Hroro 108 2 2 100




Pa3nen 3. Coaeprxanue U CUUIIMHBI
3.1. Conep:xaHue TUCHMILINHBI

Tema 1. OcHoBHBIe TeopeTnueckne npodaembl kypca «KCE»

[Tpobnema onpenenenus Hayku. EcTecTBeHHOHay4Hast U TyMaHUTapHas KyJabTypbl. COOTHOILIEHHUE
Hayku, punocopun u penurun. CTpykTypa Hayku U ee GpyHkuuu. Hayunsrii meton. Mcropus pa3Butus
Hay4HOTO 3HaHUs M npoOiemMa Havana Hayku. Hayusbele peBomonmu. Crenuduka U npupoja
coBpeMeHHOW Hayku. Hayka ¢yHmaMeHTanbHas ¥ TpuUKIagHas. EcTecTBO3HAHWE Kak HMHTErpaabHas
Hayka O TIpUPOAE U €ro OTIMYUE OT JAPYrMX Yy4yeOHbIX AMCUUIUIMH. OCHOBHbBIE KOHLEMIUU
ecrecTBo3HaHUs. COBpeMEHHBIE 33]]aul €CTECTBO3HAHMS KaK YUeOHOH AMCUMUIUIMHBI U B (OPMUPOBAHUH
MHUPOBO33peHUecKoil no3unuu. [lanopama coBpeMeHHOro ecrecTBo3HaHusa. HayuHble MeTObI U UX POJIb
B TPO(EeCCHOHATBLHON JEATEIBHOCTH 3KOHOMHCTA (TIOArOTOBKAa HWH(GOPMAIMOHHOTO 0030pa W/Wiu
AQHAIIMTUYECKOTO 0TYETA).

Tema 2. IBoTIOIUA TOHAYYHBIX H HAYYHBIX 3HAHUH ¢ ApeBHelux Bpemen 10 XVII B.

Uctopusa ecrectBo3Hanus. JloHaydyHOe, MNpEIHAYYHOE M HAYYHOE €CTECTBO3HAaHWE. JIpeBHssA
I'petusi u pa3BurHe aHTUYHOW Harypdmiocopun. EcTecTBO3HaHME B 3MOXY BOCTOYHOTO H
3ammaiHoeBponeiickoro CpeqHeBEeKOBbs U BO3poKacHMSL.

Tema 3. ®opMupoBaHHe MeXaHHCTHYECKOH KapTHHbBI MHpa M JajbHelillee pa3BUTHE
€CTeCTBO3HAHUSA B PAMKAX MEXaHUKH (3JIEKTPOMATHUTHAsI KADTHHA MHMPA, CIeHAJbHast U 001as
TEOPHUHM OTHOCHTEJIBLHOCTH)

Mexannueckas kaptuHa Mupa. IIpocTpancTBO, BpeMs U MaTepus C TOUKU 3PEHUs KIACCHYECKOU
mexanuku M. HerotoHa. 3apoxkieHue co3ianue HayqHOro MeTo/a.

ONeKTpOMarHuTHas KapThuHa mupa. KoHTMHyanpHas KOHLENUUs ONUCaHUs INpupozasl. Teopuu
B3aMMOJICHCTBHS TeJl: KOHLENIMA JadbHOACHCTBUS H Onu3kopercTBus. OOoramieHne KOHUEHIHA
nansHozaevicteus M. HproToHOM BBeneHuem cuil. Teopus BCEMMpPHOIO TATOTEHHMS M I'DaBUTALMOHHOE
B3auMoJieiicTBue. Brenenue noustue 3upa a1 00bICHEHUST KOHIENINH TAIbHOACHCTBHS. M3MeHeHue
IpeCTaBICHUN 0 IPUPOAE B3aUMOACHCTBUS U MpUpoJe PU3NYECKOI peanbHOCTH Onarojapsi OTKPHITHIO
nosist M. @apazneem. YTBepKaeHNE KOHLETIINHA OJIU3KOICHCTBHS.

Teopuss snexrpomarnuTHoro mnoas Jbx. Makcsemna. J{oka3aTeiabCTBO AJIEKTPOMAarHUTHOTO
XapakTepa CBeTa. JKCIEPUMEHTAIbHOE MOJIYyYeHHE FIEKTPOMarHuTHhIX BoJiH I'. ['epriem.

JIBoliCTBeHHass MpHUpPOJAA IJNEKTPOMArHUTHBIX M3nydeHuil. WHrepdepenuus. Audpakuus.
[Hongpuzanusa. boprba KOpImycKy/nIpHOW U BOJIHOBOH TeOpUi cBeTa. Y TBEP)KJIEHUE BOJIHOBOM TEOPHUHU.
Jlazepsl Kak KOTepeHTHbIe UCTOUHUKHU cBeTa. [IpuHImn ronorpaduu.

PeBontonus B ecrectBo3HaHuu B Havasue XX Beka

OObeKTUBHBIN M HE3aBUCHMBIM XapakTep NpPOCTPAHCTBA, BpeMEeHUW M Marepuu. KoHuemnmus
a0COJIIOTHOTO MpOCTpaHCTBa U BpeMeHnu. Kputuka D. Maxa. Teopust oTHocuTenbHOCTH A. DWHIITEHA U
CO3/1aHHE YETBIPEXMEPHOTO NMPOCTPAHCTBEHHO-BPEMEHHOI0 KOHTHHYYMA. 3aBUCUMOCTb JJIMHBI 0ObEKTa
U BpEeMEHHM OT CHCTeMbl KoopAuHar. [IpuHIMIBI OTHOCHUTENbHOCTH. IIpUHLMIBI CUMMETpUU. 3aKOHBI
COXpaHEHUs.

Tema 4. OT TUCKPETHOCTH U HEMPEPBIBHOCTH K KOPIMYCKYJISIPHO-BOJHOBOMY 1YaJIU3MY

KopnyckynspHass KOHIENIUS ONUCAHUS TPUPOAbl. BO3ZHMKHOBEHHME TEPBBIX ATOMHUCTHYECKUX
Ipe/CTaBICHUd. ATOMHUCTUYECKHE Teopuu JlemokpuTa M OnuKypa. AOCTpaKTHBI XapakTep aroma.
MexaHuIIU3M B3aMOJICHCTBHS aTOMOB MEXKYy COOOM.

Kputuka aromuszma Apucrorenem. Teopust nepBuuHoi Marepuu Apucrorens. BBenenue noHsaTus
anementa II. Taccenmu u Bospoxkaenune aromuctuku B XVII B. BBenenwe monstust momnekynsl. U.
HeroTon wu oboraiieHne aTOMHCTUKH HWICSIMH O HaJM4Md Yy aToMoOB cull. B3aumonelicTue.
HanenopnerictBue. Cocrostaue. Jlerepmuansm M. Herotona u I1. Jlannaca.

Pacrnipoctpanenue nuaest IMCKPETHOCTH MUpPA HA YeNIOBEKa, 00IIECTBO U MpUpoy. OrpaHH4eHHOCTh
MPEACTABICHUH KJIACCUYECKOI TEOPHUHU.



Teopust TemnoBbIX u3mydeHuil. JluckperHocts npuponasl ceera (M. Ilmank, A. DOHHIITElHH,
KomnToH) M 3KcnepUMEHTaIbHOE J0Ka3aTeNlbCTBO Ayann3Ma. BceoOlias BOJIHOBas KOPIYCKYJIpHAs
teopus Jlyn ne bpoins. OtkpeiTe cnuHa. B. Ilaynu u ypaBHEHHE HEPENATUBHCTCKOIO 3JEKTPOHA BO
BHEIIHEM  D3JIEKTpOo-MarHuTHOM mnoJie. [lpunnun 3ampera. 3. Ilpéaunrep wu  ypaBHEHHE
HEPEIATUBUCTCKON KBAaHTOBOW MexaHUKU. PenstuBuctckoe ypaBHeHue II. Jlupaka u coszmanue
PEJATUBUCTCKON KBAHTOBOU TEOPHUHU.

BemectBo M mosje B paMkKax KIacCHUYECKOM HayKM, KBAaHTOBOM TEOpUUM U OOLIEH TEOpUHu
OTHOCHUTEJIBHOCTH. B3ammopelicTBue BemiectBa M 1ojsd. ['paBUTalMOHHOE T1ONE€ W HMCKPUBICHUE
IIPOCTPAHCTBA BOKPYI MAacCHBHOIO Teja. J. Max M HOBOE IMOHMMAaHHME CYLIHOCTH MaTepUabHBIX
00bEKTOB. DBO3HMKHOBEHHE TIOHATHUS «KBAHTOBOE IMoJsie». JIBOWCTBEHHas MpHpoJa MaTepud Ha
cy0aToMHOM ypoBHE. HenpepbIBHO-AMCKPETHBII MUP KBAaHTOBOW (DU3UKH.

Mogens ctpoenusi aroma H. bopa u ee mnporuBopeuus. IlpuHumn HeompeneneHHocTu B.
I'efizenOepra. [TpyHIUIBI JOTOTHUTEIBHOCTH U CYNIEPIIO3ULIUU COCTOSHUM. TOXKIECTBEHHOCTh YacTHUIl B
KBaHTOBOM Teopuu. Pusmka tBepaoro tena. CyImHOCTP M LEIOCTHOCTH B npupoge. CTpyKTypHbIE
YPOBHU OpraHU3al¥ MaTEPUH; MUKPO-, MAKpO- U METaMUPBI.

Mup snemenTapHbix yacTull. OTkpbiTHe Y. TOMCOHOM 31eKTpoHa. THIbI B3aUMOJEHCTBUS MEKIY
ayieMeHTapHbIME  yactuiamu. Kraccudpukamus M. Tenmn-Manna. OCHOBHBIE  XapaKTEPUCTHKH
DreMeHTapHbIX YacTUll (Macca MOKOs, JEKTPUIECKUN 3apsill, BpEMs JKU3HH, CIIUH U T. [1.).

KBaproBas monens anponoB. Cy0aToMHbIe YaCTUUKH C TOUKH 3PEHMSI KBAHTOBOW TEOPUHU U TEOPUH
OTHOCHUTEJILHOCTH. MlepapXusi CTpyKTypbl IPUPOJBL: ME€ra, MUKPO U MaKpO MHPBI.

Tema 5. OT TepMOAMHAMHMKH K CHHEpPreTHKe

Cratuctnueckas ¢usmka. JIPK. MakcBeqmsm W 3aKOH pacmpeleieHHss MOJICKYJ IO CKOPOCTH.
BeposiTHOCTB Kak aTprOyT CIOKHBIX CUCTEM.

[opsimok u Oeciopsiiok B mpupoe. Xaoc. HezaBUCHMOCTD Kak 0/1HA M3 XapaKTEPUCTUK CTPYKTYPHI
CTaTHUCTUYECKOM CUCTEMBI M HEOOXOMMas COCTABIISIONIAS SBOIIOIMOHHBIX U3MEHEHUI.

JluHaMuuecKkue M CTaTUCTUYECKUE 3aKOHOMEPHOCTU B MPHUPOJE. 3aKOHBI COXPAHEHHUS DHEPIUU B
MaKpOCKOIIUYECKHX IpoLIecca.

[lonsitue aHcamOis B €CTECTBEHHBIX M I'yMaHUTapHbIX HaykaX. HepaBHOBeCHblE U pPaBHOBECHBIE
COCTOSIHMSI ~ CHCTeMBbl. PaBHOBECHOE€ COCTOSIHUSI B MEXAHUCTUYECKOM, CTAaTHCTHYECKOM U
TEPMOJAMHAMUYECKON CUCTEMAX.

TemnoBas ¢uszuka (ot C. Kapuo k JIx. ['mb6cy). HeoOxomuMocTh — CBOMCTBO peanbHOCTH.
[lepBbiii 1 BTOpOil Hayana TepMoauHaMUKU. DHTponus. IlpuHuun Bo3pactanust sHTponuu. «Ctpena
BpeMeHu». OTKpBIThIE CHUCTEMbl W HEpaBHOBECHas TepMoJuHaMuka. [Ipobiema Haudana BpeMeHH.
CamMoopranu3anusi B OTKPBITBIX CUCTEMAX.

Tema 6. Konuenuuy BO3HHKHOBEHHS M JIBoJonHH Bceeaennoii. Konuenuus reoJJormuecKux
NPOLECCOB

OcHOBHBIE TIPEJACTABJICHUS O KOCMOJOrMYeckux rmnpobimemax. Kocmomorudyeckue Moaenu
Bcenennoii. Oransl 3BONONMK ropsyell BceleHHOW M cTallMOHapHas MOJEib 3BONOIMU BceeneHHOM.
Bcenennas u denoBek. BHyTpeHHee CTpO€HHE M MCTOPHS TE€OJIOTMYECKOTO PA3BUTHSA  3EMIIM.
CoBpeMeHHbIE KOHIICTIMU pa3BUTHs reocepHbIx oOomouek. JluTocdepa kak abuoTHdeckas OCHOBA
KHU3HU. OKOJOTMYECKHE (YHKIMM JUTOCEpbl: pecypcHas, reoJuHamuyeckas. ['eodusuko-
reoxummuueckas. ['eorpaduyeckas obonouka 3emnu

Tema 7. Konuenuuu XuMHYeCKHX CHCTEM M OHOJIOTHYECKUX CTPYKTYP

XHMHS Kak HayKa O CJI0KHOM. P. boline U co3gaHne XuMUYeCcKOi aTOMUCTHKU. OTKpPBITHE 3aKOHA
coxpaHeHus Macchl BemiectB M. B. JlomoHOcoBBIM M oTpunanue Teopuu duiarectona. CosnaHue
KOPITYCKYJISIPHOW T€OPUHU. DKCIEPUMEHTAIBHOE MOATBEPKICHUE TUCKpeTHOCTH MaTepuu . lansToHOM
U (hOpMYIHPOBAHUE 3aKOHA MPOCTHIX KPATHBIX OTHOIIEHHH. OMBITHI 110 U3y4EHHUIO CBOMCTBa razon XK.
I'eit JIroccakoM U OTKpBITHE CyHIECTBOBaHUS MosieKysl. Co3aaHue MOJIEKYJIApHOU Teopun A. ABoraapo.

Xumuueckue mnponecchl. KoHLeNnTyanbHBI ypOBEHb B IIO3HAHMM BellecTBAa. PeaknnoHHas
CIIOCOOHOCTH BEIECTB.



Heopranmueckue u opraHuueckue BeliecTBa. Pa3HOOOpa3HbIE MHUp OpPraHUYECKHUX BEIIECTB.
Cunre3 moueBnHbl @. Bénmepa kak J0Ka3aTelbCTBO BO3MOXHOCTH IPEBPAIICHUS HEOPraHUYECKOTO
BellecTBa B opranndeckoe. Teopust xumuueckoro ctpoeHus A. M. bytneposa.

Makpomoiiekyinbl. YriaeBobl. benok. HykinenHoBbIe KUCTOTHI.

3apoxieHue OpraHnyecKor Ku3HHU. Teopun 60KECTBEHHOTO MPOUCXOXKICHHS, 3aPOKICHUS KUBOK
npupoasl 3 HexxuBou (H. Komepuuk, P. JlexapT), rumoreza o 3aHeceHWH XWU3HM U3 kKocmoca (I
Puxtep), Teopus A. U. Onapuna. ['ono6mno3. I'eHoO6mno3.

Tema 8. Konuenuusi 6uocepbl ¥ 3K0J0rHU

OcoOeHHOCTH ~ OMOJIOTMYECKOTrO0 YpOBHsSI OpraHu3auuu MaTtepud. IIpUHIUIOBI  3BOIIOLMH.
BocnpousBoactBa u pa3BUTHS JKUBBIX cHCTeM. MHoOrooOpasue >KMBBIX OpPraHH3MOB - OCHOBA
opraHu3alu U ycroiumBoctu O6uocdepsl. I'enetnka u 3Bosmonus. Yenosek: (U3MOIOTHS, 310POBbE,
MOIMH, TBOPYECTBO, pabortocnmocoOHOCTh. buostnka. Yenosek. buocdepa M KOCMUYECKHE IHMKIIBL:
Hoocdepa, HEOOPaTUMOCTh BPEMEHM, CaMOOPraHU3alMsl B XKMBOW M HEXHUBOH mnpupone. [IpuHuunmsl
YHUBEPCAIBHOTO 3BOJIONMOHK3MA. [1yTh K €AMHON KYyIbType

Tema 9. KoHnenuuu 3BoJIIONMH B OMOJIOTHH U YeJI0BEKA B €CTECTBO3HAHUU

[IpenmectBennuku 3BosonuonHoro yuenus: K. b. Jlamapk, XX. Krosbe. Y. [lapBun -
OCHOBOIIOJIO’KHUK 3BOJIIOIIMOHHON Teopuu. OCHOBHBIE MPHUHIIUIIBI SBOJIIONUOHHON Teopuu. OCHOBHBIC
dakTopbl W JBUXKYIIME CUJIbl HBOJIOLMU: MYTAllUW, MOMYIALUOHHBIE BOJHBI, 00O0COOJIEHHOCTD.
MexaHu3Mbl €cTeCTBEHHOT0 0TOOpa. CUHTETUYECKasi TEOPHS IBOTIOLMHA. MUKPOIBOITIOIHS.

buonoruueckue MNpeAnoChIKA BO3HUKHOBEHHUS 4YellOBeKa. TpyaoBas Teopus aHTPOIIOTEHE3a.
['enesuc cozHanusi, MBIIUICHUS U PEYH.

3.2. ConepxaHue NPAKTHYECKOT0 0JIOKA TUCHMILINHBI

Ounas ¢gopma 00yueHus (MOJTHBIH CPOK)

Ne Tema npakTH4eCKOro (CEMHHAPCKOI0, JIA00PATOPHOI0) 3aHATHSA
1 2

C31 | OcHoBHble TeopeTnyeckue npodsemsl kypca «KCE»
C3 2-3 | DBostonus IOHAYYHBIX M HAYYHbIX 3HaHUH ¢ apeBHenmux BpeMeH 10 XVII B.
Konuenuyn Bo3HUKHOBEHHUS U 3BotoLnU Beenennoit. Konenius reoornueckux
IPOLIECCOB

C3 6 | Konnenuus 6uocdeps! 1 3KOJIOTUU
C3 7-8 | KoHuenmyu »BOJIIONMH B OMOJIOTHN M YeJIOBEKa B €CTECTBO3HAHUHU

3aounas ¢popma oGyuenus (MOJIHBIN CPOK, COKPALEHHBII CPOK)

Ne Tema npakTH4YecKOro (CEMHHAPCKOro, J1a00paTOPHOIo) 3aHATHS
1 2
C31 | DBomronus JOHAYYHBIX M HayYHBIX 3HaHUH ¢ ApeBHenmmX BpemeH 10 XVII B.
C32 | KoHnenmuu 3BoIOIMH B OMOJIOTHHU U YEJIOBEKa B €CTECTBO3HAHUU

3aounasn ¢popma odyuenus (na 6aze BO)

Ne Tema npakTH4ecKoro (CEMMHAPCKOro, JJA0OpPaTOPHOIO0) 3aHATHSA
1 2
C31 KoHuenmnuu 3BoIIOINN B OMOJIOTUY U YEJI0OBEKA B €CTECTBO3HAHUH




3.3. O6pa3oBaTte/ibHbIE TEXHOJIOTUHN

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

®opma / Metoasl
Bup yuedHoro P % y4eOHOrO
Ne Tema 3ansATHSA HHTEPAKTUBHOIO
3aHATHA BpeMeHHU
o0yueHust
1 2 3 4 5
dopMHUpOBaHHE
MEXaHUCTUYECKON KapTHUHBI Meron
1 | mupa u ganpHeiee pa3BUTHE J poOIeMHOI 100
€CTECTBO3HAHHUS B paMKax JEKIUU
MEXaHHUKHU
OT AUCKPETHOCTH U
Henﬂe BE?»HOCTI/I K Meroz
2 pep J poOIIeMHOM 100
KOPITYCKYJISPHO-BOJTHOBOMY
JEKIUU
Jyamu3My
OT TepMOIMHAMUKH K Merox
3 P JI poOIeMHOM 100
CUHEPIeTHKE
JICKITUU
Konnenimy BO3HUKHOBEHHS U Meron
sBONIOLIMN BeeneHHOoM. .
4 JI poOIeMHOM 100
Konnenius reonoruyeckux
JCKITUU
POIIECCOB
Konneniuy BO3HUKHOBEHHS U
5 | dBoMOLMH Bcenennoi. 3 Metoa «M03roBOro o5
Konnenius reonoruyeckux HITYpMay»
POIIECCOB
Konuenmuu XUMHUYECKHUX Meton
6 |cucreMm ©W  OMONOTHYECKUX J poOIeMHOI 100
CTPYKTYP JCKITUU
Konnenmus ~ Ouocdepsl  u Meron
7 | PKOJIOTHH J poOIeMHO 100
JICKITUU
Konnenmuu  sBonmonmu =~ B Merton
8 | Omosormn W  4YeJIOBEKa B J POOIIEMHOM 100
€CTeCTBO3HAHUU JCKITUU
Korueruuy sBorouuy 5 DNIeMEHTHI POJIEBOI
9 | OGuonoruu u yenoBeKa B C3 p 25
UTPBI»
€CTECTBO3HAHHUH
HUroro % 46,8 %
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3aouHas ¢opma o0yueHHs (MOJTHBIH CPOK, COKPAIEHHBIH CPOK)

®opma / Metoasbl
Bup yueoHoro P % yueOHOTO
Ne Tema 3ansaTus HHTEPAKTUBHOIO
3aHATHA BpeMeHH
o0yueHust
1 2 3 4 5
®opMupoBaHue
MEXaHUCTUYECKON KapTUHBI Merton
1 | mupa u nanpHeiee pa3BuTHE J poOIeMHOM 100
€CTECTBO3HAHHUSA B paMKax JEKIUU
MEXaHUKHI
Koruenuuu sBomouHy 8 DeMEHThI poJIeBOU
2 | OMOJIOTHH U YENIOBEKA B C3 25
UTPBI
€CTECTBO3HAHUH
Hroro % 31,2%
3aouHas popma o0yuenus (Ha 6aze BO)
®opma / Metoasbl
Bun yuyedHoro P % yueGHOrO
No Tema 3ansiTHA HHTEPAKTUBHOIO
3aHATHA BpeMeHU
o0yueHust
1 2 3 4 5
dopmMupoBaHue
MEXaHUCTUYECKON KapTUHBI Meron
1 | Mupa u nanpHEHIICe pa3BUTHE JI poOJIEMHOM 100
€CTECTBO3HAHMS B PaMKax JIEKINH
MEXaHUKH
Korueruuu sBomouHy s DJIeMEHTHI POJIeBOM
2 | GUOJIOrHH ¥ YeIOBEKa B C3 25
UTPBI
€CTECTBO3HAHUH
HUroro % 62,5 %

1




Pa3nes 4. Opranusanusi CaMoOCTOATEJIbHON Pa00ThI 00yYAIOIIMXCS

4.1. Opranusanus cCaMOCTOSATEJIbHOM PadoThl 00y4YalOIMXCS

Ne TeMa qMCUUNIMHBI Ne ponipocos e pexomeryemoii
JINTEPATypPhbl

1 2 3 4
OcHOBHbBIE TEOpETHYECKHE MPOOIIEMBI

1 1 1-7
kypca «KCE»
DBONIOIUSL  JIOHAYYHBIX W  HAYYHBIX

2 | 3HaHWi ¢ apeBHeWmmx BpemeH 10 XVII 2 1-7
B.
dopmMupoBaHUe MEXaHUCTUYECKOU

3 | KapTUHBI MUpa U JalbHEHIee pa3BUTHE 3 1-7
€CTECTBO3HAHUS B paMKax MEXaHUKHU

4 OT AMCKPETHOCTH M HEMPEPBIBHOCTH K 4 1.7
KOPIYCKYJISIPHO-BOJTHOBOMY JTyaJlU3My

5 | OT TepMOAMHAMUKY K CHHEPTE€THKE S) 1-7
Konuenmun BO3HUKHOBEHUS u

6 | »Bomronmu  Bceenennoit.  Konnenmms 6 1-7
re0JOTMYECKHUX MPOIECCOB

7 KoHnenmum XUMHYECKUX CHCTEM H 7 1.7
OMOJIOTMYECKHUX CTPYKTYP

8 | Konnerus 6mocheps! U 3KOJIOTHU 8 1-7

9 Konnenmuu sBoioniuu B OHMOJIOTUU | 9 1.7
YeJlIOBEKa B €CTECTBO3SHAHUH

1. IIpobiema KynbTyp B HaykKe:

MHpOBOSSpCH‘ICCKOﬁ IIO3HUIIHH.

CoNO~WN

4.2. [lepeyeHb y4eOHO-METOANYECKOT0 00eceYeHHs CAaMOCTOATEeIbHOI Pa00ThI 00y4aOIINXCH

CaMocTosTenpHas paGOTa 06yqa}011114xc;1 obOecneunBaeTCs cJIeayromumu y‘le6H0'MeTO,Z[I/I‘-IeCKI/IMI/I

AHTUYHbBIE BO33PEHUS HA OPraHUYECKUNA MUP.
HenocTaTkyn MEXaHUCTUYECKOTO MTOAX0/1a K OMIMCAHUIO ITPUPOJIBI.
OBOIIOIUS KOPITYCKYISIPHOW TEOPHUH.
Mertononornyeckue yCTaHOBKM HEKIACCUUECKON (pU3MKH.
CpaBHUTENBHBIN aHATIU3 TIPOUCXOXKIECHUS U CTpoeHHUsI M1aHeT COJTHEUHON CHUCTEMBI.
Ponp JIHK B nepenaue HacieICTBEHHOCTH.
Konnenmms 6uochepsr Bepuaackoro.

buotexHonoruu u 6yayliee 4ea0Be4eCTBA.

MaTepHaJaMH:
1. VYkazaHusmH B paboueil mporpamme no aucuuruinge (m.4.1.)
2. JlekMOHHBIE MaTEpUAIBI B COCTaBE y4eOHO-METOAMUECKOTO KOMIIEKCA 110 TUCIUIIIIHE

3. 3al[aHI/ISIMI/I H MCTOAUYCCKUMHU PCKOMCHAANUAMU 110 OpTraHHU3alunu CaMOCTOSTEIbLHOMN pa6OTBI

ITepeyenb BOPOCOB, BBIHOCHMbIX HA CAMOCTOSITEIbHYIO pa0d0Ty 00y4aromuxcs
OoT KOH(pOHTaIMH K COTpyaHHUYECTBY. DopmMHpOBaHUE

o6yqa}onmxcsf B COCTaBEC y‘-Ie6HO'MeTOJII/I'-IeCKOFO KOMIIJICKCaA IO JUCHHUIIIINHE.
4. FJ'IOCCElpI/ICM IO JUCHHUITIIMHE B COCTaBC y‘leGHO-MeTOI[I/I‘ICCKOFO KOMIIJICKCA IO JUCITUIIIINHEC.
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Pa3znen 5. ®oHa O1IeHOYHBIX CPEACTB AJIsl MPOBEIEHUS TEKYIIero KOHTPOJISI U MPOMEKYTOYHOM
arTecTalMy 00yYAKO M XCS

Don0  oYyeHouHvIX  cpedcm8  No  QucCyuniuHe  npeocmaesnsem  coOou  COB0OKYNHOCHb
KOHMPONUPYIOWUX — MAMepUuaios  npeoOHA3HAYeHHblX Ol UBMEPEeHUs  YPOBHA — OOCHMUNCEHUs
00y4arWUMUC  YCMAHOBNIEHHLIX — pe3yIbmamos  odwell  npogeccuoHanvbHou  00pazo8amenvbHol
npoecpammvl. @OC no oucyuniune UCNOAL3YEMCA NpU NPOBEOeHUU ONePAMUBHO20 KOHMPOIA U
NPOMeNCYmoyHoUu ammecmayuu ooyuarowuxcs. Ipebosanus k cmpykmype u cooepiucaruio P@OC
oucyuniunsl pezramenmupyiomes Ilonoscenuem o ¢ponoe oyeHOUHbIX MAMepuanos no NpocpPamMmam
gvicuLe20 00PA308aHUS — NPOZPAMMAM DAKALABPUAMA, MASUCTPANYPbI.

5.1. IlacnopT ¢oHIa OLIEHOYHBIX CPEICTB

Ounas popma o0yueHust (IMOJHBII CPOK)

e KonTposmpyemblie pa3zaesibl OuenovHble cpeacTna PesyabTaTsl
B (TeMBbI) IMCHUIIHHBI J 3 (J13, C3) CPO o0yueHust

1 2 3 4 S) 6

1 OcHoBHbIE TEOPETHYECKHE | npy vO ACT 111, 21-23
npobiieMsl kypca «KCE»
DBoIonus JIOHAYYHBIX u

2 | HayYHBIX 3HAHHHA C JPEBHEUIINX YO ACT 3,12, 21-23
BpemeH 10 XVII B.
DopMHUpOBaHHE
MEXaHUCTUYECKON KapTUHBI MUpa IIPB

3 |u IaJbHENIIee passutHE |\ JI’ ACT 2,4,13, 21-23
€CTECTBO3HAHUS B pamKax
MEXaHUKHU
Or JIUCKPETHOCTH u

4 | HeUpepBIBHOCTH k| VYO, ACT 2.513-15, 21-23
KOPIIYCKYJIAPHO-BOJIHOBOMY MILUI
JTyamu3My

5 Or TEPMOJMHAMUKHI K YO, ACT 2.6,13,20,21-23
CHUHEPIrEeTUKE MILI
Konnenmuy BO3HUKHOBEHHUS U

6 SBOJIIOIINHT Bcenennoii. VO, VO, MIII ACT 2.713.1521-23
Konnenuus reosiornyeckux | MILI
IPOIIECCOB
Konnenmun xumugeckux cucreM | YO,

7 ACT 2,8,13,18-23
U OMOJIOTHYECKUX CTPYKTYP MILI
Konuemms orocdepnr u YO, 2,8,9,13-16, 21,

8 9KOJIOTHH MITJI Yo ACT 22,23
Konnenuun SBOJIFOLIN U B vO

9 | ouosornu u JeoBeKa B MII J’I YO ACT 2,10,17, 21-23
€CTECTBO3HAHHUH

3aounasi popma oGyueHus (MOJIHBI CPOK, COKPALEHHBII CPOK)
e KonTposmpyemblie pazaesibl Ouenounele cpeacTsa PesyabTaTsl
B (TeMbI) TUCHUIJIMHBI J 3 (J13, C3) CPO o0yueHust

1 2 3 4 S) 6

1 OcHoBHBIE TEOPETHUECKHE | rpn ACT 111, 21-23
npoOaembl kypca «KCE»
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OBomronus JIOHAay4HBIX u

2 | HAyYHBIX 3HAHUU C JPEBHEUITUX YO ACT 3,12, 21-23
BpemeH 10 XVII B.
dopmMupoBaHUe
MEXaHUCTHYECKON KapTUHBI MUPa IIPB

3 |u nanbHelee pa3BUTHE MHJi ACT 2,413, 21-23
€CTEeCTBO3HAHUS B paMKkax
MEXaHUKHU
Or JTUCKPETHOCTH u

4 | METPEPBIBHOCTH : ACT | 25,13-15,21-23
KOPITYCKYJISIPHO-BOJTHOBOMY
TyaJIu3My

5 |OT  TepMommmaMmkn K ACT | 2,6,13,20,21-23
CHHEPTeTHKE
KoHnenuyn BO3HUKHOBEHUSI H

g | BomOLMH Bcenennoi. ACT 2713,15,21-23
Konnenmus T'€0JIOTUIECKUX
IPOIECCOB

7 KoHnenmym XMMHYECKHX CHCTEM ACT 2.813,18-23
1 OMOJIOTMYECKUX CTPYKTYP

5 Konuemnmus onochepnr u ACT 2,8,9,13-16, 21,
9KOJIOTHH 22,23
Konnenuu IBOJTIOIUH B

9 | Omomormd ¥ d4eJIOBEKa B YO ACT 2,10,17, 21-23
€CTECTBO3HAHUU

3aounas popma oOyuenus (Ha 6aze BO)
e KonTposupyemble pa3jesibl Ouenounrie cpeacrsa Pe3ybTaThl
) (TeMbl) TUCHHUILINHBI J 113 (JI3, C3) CPO o0yueHust

1 2 3 4 5 6

1 OcHoBHbIE TEOPETUYECKUE ACT 111, 21-23
npobaemsl kypca «KCE»
OBoronus JTIOHAay4HBIX "

2 | Hay4HBIX 3HAHWMHA C JPEBHEUIINX ACT 3,12, 21-23
BpemeH 10 XVII B.
®opMupoBaHue
MEXaHUCTHYECKOW KapTHHBI MHUPa PR

3 |u nanbHelIee pa3BUTHE MHJi ACT 2,4,13, 21-23
€CTEeCTBO3HAHUS B paMKax
MEXaHUKHU
Or JTUCKPETHOCTH u

4 | METPEPBIBHOCTH . ACT | 2,5,13-15, 21-23
KOPITYCKYJISIPHO-BOJTHOBOMY
Tyaau3My

5 |OT  Tepvommmammar K ACT | 2,6,13,2021-23
CHHEPreTHKE
KoHnenmun BO3HUKHOBEHUS H

g | OBOMIOIH Bcenennoii. ACT 2.71315,21-23
Konnenmus T'€0JIOTUIECKUX
IPOIIECCOB

7 KoHnenmum XHMHYECKHX CHCTEM ACT 2.813,18-23

1 OMOJIOTHYECKUX CTPYKTYP
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8 Konuenuus ounochepsl u ACT 2,8,9,13-16, 21,
3KOJIOTUH 22,23
Konnenmmun SBOJIFOITUH B

9 | Onosoruu u JejI0BeKa B YO ACT 2,10,17, 21-23
€CTEeCTBO3HAHUU

YciaoBHbIe 0003HAYeHNS OLeHOYHBIX cpeacTB (Ctoadus 3, 4, 5):
YO — ycrubiii (GpoHTaIbHBIN, HHIUBUAYATBHBIN, KOMOMHUPOBAHHBIN) OIMPOC;
IIPB —npoBepka pedepaToB, OTUETOB, pPELEH3UH, AHHOTAIMH, KOHCIIEKTOB, TIpa(uvecKoro
MaTepuaa, 3cce, IePeBOJIOB, PEIICHU 3a/JaHU, BHITOJHEHHBIX 33JJaHUN B AJIEGKTPOHHOM BUJE U T.J.;
KM — Keilic-meTto.

5.2. TemaTuKa NUCbMEHHBIX PadOT 00yYAIOIIMXCH

TemaTnka pedeparos, 10KJIA1A0B, Icce:
1. Awnrtuunas natypdunocodus u noHuManue Muposnanus Ha J[pesaem Boctoke.

Hcropudeckue craguu NO3HAHUS IPUPOBIL.

EcrectBo3Hanue B anoxy Bospoxaenus.

HayuHble 1 KynbTypHbIE TOCTHKEHUS B Bek [IpocBemenus.

TenneHuuy pa3BUTHSI COBPEMEHHOI'O €CTECTBO3HAHMUS.

CoBpeMeHHas eCTECTBEHHOHAY4Hasl KapTUHA MUpA.

KopnyckyisipHas 1 KOHTUHYyaIbHasi KOHUETILMY OIIACAHUS IIPUPOIBL.

Jlyanu3m BOJIHBI M YACTHUIIBI M KOHLEILIHS HEOIIPEACIICHHOCTH KBAHTOBOM MEXaHUKH.

©ooN RN

dusndecKue B3auMOICHCTBUS: 00IIas XapaKTEPUCTUKA.

10. Ilopsimoxk u OecnopsiioK, CIy4alHOCTh MW XaoC B IPUPOAE M COLUAIBHO-OOIIECTBEHHBIX
SBJICHUAX KaK (yHJaMEHTaJbHbIe CBOWCTBA MAaTEPUAIILHOTO MUPA.

11. Pa3BuTHe peacTaBICHUN O IPOCTPAHCTBE U BPEMEHH.

12. Knaccuueckuif NMPUHLMI OTHOCUTEIBHOCTH U €T0 Pa3BUTHE B CIELUAIBLHONW M 0O0IIel Teopuu
OTHOCHUTEJIBHOCTH.

13. TlpuHIMIBI  COOTBETCTBUS, JIOTIOJHUTENLHOCTH, COOTHOIICHHS HEOIPeIeIEHHOCTEH,
CYTIEPITO3UIIHH.

14. TepmoaumHaMuka B TPHPOIHBIX Ipoleccax (MEpBBI 3aKOH TEPMOJAWHAMHUKH WM 3aKOH
COXpaHEHHsI SHEPTHH, )KU3Hb M BTOPOH 3aKOH TEPMOJAMHAMUKH H TIP.).

15. DHTponus u runoTesa «TemIoBoi cMepTu BeeneHHOy.

16. CoBpeMeHHBIE KOCMOJIOTMUECKHE MOJIEH 3BOJIOIMY BeeneHHoi.

17. Ob6paszoBanue CoaHEYHON CUCTEMBI.

18. OOuiee noHATHE O CAMOOPraHU3AIMY MaTEPHUH.

19. OcHOBBI KHOCPHETHKH U CHHEPTETHKH.

20. OcHoBHBIE IPOOIEMBI COBPEMEHHON XUMHH.

21. OCHOBHBIE THITOTE3bI IIPOUCXOXKICHHS Ha 3eMIIe )KU3HH.

22. Wepapxudeckrue YpOBHU OpraHU3aIMK KHUBOH MaTepUu.

23. CtpykTypa 1 3BoJIOIHs 6Hochepbl, (PakTOphl €€ YCTOHYUBOCTH.

24. Tlpomecchl camOyIpaBlIeHUs, CAMOPETYJIMPOBAHUS M CaMOOPIaHU3allMM B >KHUBBIX CHCTEMax.
dopMHUpOBaHUE HOBOW MHUPOBO33PEHUYECKOM MO3UIINH.

25. CoBpeMeHHbIE TEOPUH IBOJIIOLINH.

26. TIpowcxoKIeHUE U CYIITHOCTh YeJIOBEKA.

27. buocdepa, uenorek n kocmoc. Konnenmus A.JI. YmkeBckoro.

28. AHTpPOIIOTCHE3 U BIUSHUE YeIOBEKa Ha OKpYXaromIyro cpeny. [loTpedHOCTH YemoBeka.

29. T'moGampHBIC TPOOIEMBI YeJIOBEUSCTRA.
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5.3. [lepeyeHb BONPOCOB NMPOMEKYTOYHOM aTTeCTAIMU MO JMCIHUIINHE

EcrecTBeHHOHay4YHas U TyMaHUTapHasl KyJIbTYpbI.

Oo6wext u ipeamver KCE.

Pome KCE B (hopmupoBaHrz MUPOBO33PEHYECKOH MTO3UIIHH.

Vcnonb3oBaHne HaydyHBIX METOA0B B IPOPECCHOHATIBHOMN AEATEIBHOCTH 3KOHOMUCTA — cOOp

HeO6XOI[I/IMBIX JaHHBIX, aHaJIU3 U IIOAIOTOBKA I/IH(i)OpMaI_II/IOHHOFO 0630pa W/UIY aHAJTUTHYECKOrO OTYETa

lNanmuneit u Kennep — Hay4Hble npeaecTBeHHUKU HproToHa.

Knaccuueckas mexanuka Hetorona. OCHOBHbBIE IPUHIIUIIBI MEXaHUCTHYECKOW KApTHUHBI MUPA.
DnekTpoMarHuTHasi kKaptuHa mupa. [lone u BemecTso.

CneuuasnbHast TEOpUsi OTHOCUTEBHOCTH.

Oo6rmas Teopust oTHocHTETBHOCTH. [IpoBepka o01mIel Teoprur OTHOCHTEITLHOCTH.
Hctopus pa3Butus yueHust 00 aToMme.

KBanToBas MexaHMKa: pa3BUTHH, CYUTHOCTb, IPUHIHUIIBI.

Teopust aneMeHTapHBIX YaCTHUIL

KBapkosas moniens apoHoB. CTpoeHre aTOMHOTO sfpa.

Knaccuueckasi TepMoHaMKKa ¥ €€ OCHOBHBIE TTOHSATHSI U 3aKOHBI.
OTKpBITBIC CUCTEMBI U ()OPMHUPOBAHKIE CHHEPTETUKU KaK HOBOT'O HANPABJICHUS B HAYKe.
Kocmonornueckne monenu BeeneHHOM.

Kocmuueckast 3BONIOLNS MATEPUH.

B3aumozelicTBre MUKPO- M MAaKpOITPOLIECCOB B XOJI€ IBOJIIOLIMK BCeneHHoi.
[Ipo6nema ynukansHOCTH CONHEYHON CHCTEMBI.

['eonoruyeckue mporecchl U CTPOSHUE 3eMITH.

I'eocdepHbie 000I0YKH 1 MX B3aUMOJICUCTBUE B XO/1€ HBOJIIOLIMH 3EMIIH.
HcTtopuyeckue ypoBHU B MO3HAHUN XUMUYECKUX BEIIECTB.

CocraB BelecTBa, XMMHUYECKHE CUCTEMBI i UX CTPYKTYpa.

KiteTouHsb1i1 ypoBEHBb HCCIIEN0BAHUS AKUBBIX CUCTEM.
MortekyIsIpHO-TEHETHUECKUN YPOBEHB JKUBBIX CTPYKTYP.

OHTOT€HETUYECKHUI YPOBEHB JKUBBIX CHCTEM.

YpOBHU OpraHU3aIiH KUBBIX CUCTEM.

DBOMIOIMS TIPe/ICTaBIeHU 0 Orocdepe.

Konnenmus Bepraanackoro o 6nocdepe. [lepexon ot Guocdepsl k Hoochepe.
CoBpeMeHHast KOHLIETIIUS YKOJIOTHH.

[IpeniecTBEHHUKY SBOJTFOLIMOHHOTO YUSHHS.

Yapns3 JlapBUH — OCHOBOIIOJIOKHHUK TEOPHH 3BOJIFOLIUH.

OcHoBHBIE (haKTOPBI U ABKYILUE CHJIBI ABOJIIOLUH.

CunTeTndeckast TeOpust SBOJTIOLIUH.

buonornveckre npenochIKi BOSHUKHOBEHHS YEJIOBEKA.

I'enesuc co3HaHus1, MBIIIUICHUS U PEYH.
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Paznen 6. IlepeyeHb yueOHOI JUTepaTypbl, HEOOXOAMMOIi 1JIs1 0CBOEHHS THCHUTIMHbI

6.1. OcHoBHasi JUTEpaTypa

1. benkun, I1. H. Konnenmuu coBpeMEHHOTO €CTECTBO3HAHUS [DJIEKTPOHHBIN pecypc: yueOHoe
nocobue / I1. H. benkun, C. FO. aapun. — 2-e u3a. — Caparos : By3oBckoe o6pazoBanue, 2019. — 144
c.— IPR BOOKS

2. KameeB, C. 1. KonHuenuu COBPEMEHHOI'O €CTECTBO3HAHUS [DJICKTPOHHBIA pecypc: ydeOHOe
nocobue / C. U. Kamees. — 2-¢ u3a. — Caparos : At [1Iu Op Meaua, 2019. — 107 ¢. — IPR BOOKS

3. CanmoxuH, A. I1. KoHmeniuu cOBpeMEHHOTO €CTeCTBO3HAHUS [ DIEKTPOHHBIA pecypc: yu4eOHHK
JUISL CTYJIEHTOB BY30B, OOYyYaroIMXCA [0 TyMAaHUTApHBIM CHEIUAIBHOCTSIM M CIIEHHUATIBHOCTIM
9KOHOMHKH U ynpasienus / A. I1. Cagoxun. — 2-e u3a. — Mocksa : JOHUTU-JIAHA, 2017. — 446 c. —
IPR BOOKS

6.2. lonoiHUTEIbHAS JIUTEPATypa
4. KoHIenIuyu COBPEMEHHOI'O €CTECTBO3HAHUS [DJIEKTPOHHBIM pecypc: Y4YCOHBIH CIPaBOYHHUK /
cocrautenu E. II. Kucenes, T. B. bapanoBa. — 2-¢ u3n. — Komcomonbck-Ha-Amype, CapartoB :

AMYpCKUI TyMaHUTapHO-TIEJarOTHYECKUN TOCYAapCTBeHHBIM yHUBepcuTeT, Al [lu Ap Meaua, 2019. —
95 c. — IPR BOOKS

6.3. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJICKOMMYHUKAIIMOHHOK ceTH « UHTEepHET»

5. Ilopran «I"'ymanuTapHoe o6pazoBanue» http:// www.humanities.edu.ru/

6. ®enepanbublii moptan «Poccuiickoe oopazoBanue» http://www.edu.ru/

7. ®enepanpHoe xpaHwmmnie «EnuHas KoJuleKuus UUQGPOBBIX 00pa30BaTEIBHBIX PECYPCOBY
http://school-collection.edu.ru/
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Pa3nes 7. MarepuajbHO-TeXHMYecKas 0a3a 1 HHPOPMALMOHHbIE TEXHOJIOTHHU

MarepuanbHoO-TeXHH4YeCKass 0a3a, Heo0XoAUMAas AJsl OCYLIECTBJIEHHS 00pPa30BaTeJbLHOIO
npouecca no GpaxkyJbTATUBHOM IMCIHUIINHE:

MartepuanbHo-TexHUYeCKOe  obecrneueHue — auciumuinHel  «KoHumenmuusi  coBpeMeHHOTro
€CTeCTBO3HAHUSN» BKIIOYACT B ce0s y4eOHbBIE ayAUTOPHH JUIsl MPOBEACHUS 3aHSITHN, TPYMIOBBIX U
WHIUBUAYAIbHBIX ~ KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS W  MPOMEXKYTOUHOM  aTTecranuu,
CaMOCTOSITENTLHOW pabOThI 00YJArOIINUXCS.

VY4eOHble ayIUTOPUM YKOMILJIEKTOBaHbI CHEIHATM3UPOBAHHOW MeEOENbl0 U TEXHUYECKUMU
cpeactBamMu oOydeHus. IlomerneHuss [UIsi CaMOCTOSATENBHOM Pa0OTHI OOYYAIOIIUXCS OCHAIIEHBI
KOMITBIOTEPHOU TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHHUS K ceTu MHTepHeT.

JluciumimHa MOXET Peaau30BhIBATHCS C MPUMEHEHHEM AMCTAHIIMOHHBIX TEXHOJIOTHI OOyYeHUS.
Crneuunduka peanuzalud AUCHUILUIUHBL C TNPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJOTUH OO0y4YeHHs
YCTaHABIIMBAETCS JOMOJIHCHHEM K paboueil mporpamme. B dactu He mpoTuBopeuamiel crenuuke,
U3JI0’KEHHOU B IOTIOJHEHUHU K ITpOrpaMMe, MPUMEHseTCsl HacTosIast paboyas mporpamma.

MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMast ISl OCYIIECTBICHHS 00pa30BaTeILHOTO MpoIecca
0 TUCUUIUIMHE C MPUMEHEHHEM TUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJOTUH BKIIOYAET B ceOsl:
KommnbrorepHast TexHuka, pacrnoyiokeHHass B yuebHoMm kopryce Muctutyra (yn.Kaunnnes, 63, kabuner
LlenTpa TUCTAHIIMOHHOTO OOYYECHHUS):

1. Intel i 3 3.4Ghz\O3Y 4Gb\500GB\RadeonHD5450
2. Intel PENTIUM 2.9GHz\O3Y 4GB\500GB
3 JIMYHBIE AJIEKTPOHHBIE YCTPOMCTBA (KOMIIBIOTEPBI, HOYTOYKH, IJIAHIIETHI M HMHOE), a TaKKe

CPEICTBa CBSI3U IIpenoaBaTesiei U CTyIEHTOB.

WudopmanroHHbIe TEXHOJIOTHH, HEOOXOIUMBIE IS OCYIIECTBICHHI 00pa30BaTeIbHOTO IpoIiecca
10 JUCLUIUIMHE C IPUMEHEHHUEM JIUCTAaHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIMH BKIIIOYAIOT B CeOs:

- cucrema guctannunonnoro ooydenus (CI0) (Learning Management System) (LMS) Moodle (Modular
Obiject-Oriented Dynamic Learning Environment);

- QJIEKTPOHHAs M0YTa;

- cucremMa KomibroTepHoro tecrupoanust ACT-recr;

- anekTpoHHas oubmmoteka [PRbooks;

- CUCTeMa UHTEPHET-CBSI3U skype;

- TeneOHHas CBSI3b;

- CUCTE€Ma IMOTOKOBOM BUJICOTPAHCIIALIMU CEMUHApa ¢ MHTEPaKTUBHOM CBsI3bI0 B (popMe yaTa (BeOUHap).

OOyyeHne O0O0y4aroIMXCs WHBAJIUAOB U OOYYAIOIIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsl  OCYILLECTBIISIETCSI IIOCPEACTBOM IPUMEHEHMSI CHELHUAIBHBIX TEXHUYECKHX CPEICTB B
3aBHCHUMOCTH OT BUJa HO30JIOTHH.

[lpu npoBeneHHM y4eOHBIX 3aHATUH 1O JUCHMIUIMHE MCIIOJB3YIOTCS MYJIbTUMEIUNHHBIC
KOMIUIEKCBI, 3JIEKTPOHHbIE YUEOHUKH U y4eOHbIe TOCOOMs, alallTUPOBAHHbIE K OTPAaHUYEHHUSM 370POBbs
00y4aroIuXxcs.

JlexumoHHble ayIUTOPUN OOOPYIAOBAaHBI MYJIBTUMEIUNHHBIMU KadeapaMu, MOAKIIOUEHHBIMH K
3BYKOBBIM KOJIOHKaM, IO3BOJISIOIIUMH YCHIIUTh 3BYK Ul KATETOPUU CIa00CIBIIIAIX 00yJatouIuXcs, a
TaK)Xe€ NMPOEKIIMOHHBIMU 3KpPaHAMU KOTOPbIE YBEJIIMYUBAIOT U300pakeHNE B HECKOJBKO pa3 U MO3BOJSIOT
BOCIIPMHUMATh Y4€OHYI0 HHPOPMALIMIO 00YJarOIUMCS ¢ HApyILIEHUSIMUA 3pEHHUS.

[Tpu oOyueHuu UL ¢ HAPYIIEHUSIMU CIyXa HUCIOJIb3YeTCsl YCHIINTENb CiIyXa JJis cJ1abOoCbIainX
monaeir Cyber Ear momens HAP-40, momoratomuii oOydaeMbIM Jydllle BOCIHPUHHMATh Y4EOHYIO
nH(pOpMaLIHIO.

OOyuaromecss ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS, OOECIE€YEeHbl IE€YaTHBIMU U
AJIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMiu (MIPOrpaMMBbl, YUeOHUKH, y4eOHbIE TOCOOMS, MaTEepPHUAIIbI
JUIL CAaMOCTOSITENIbHONW PaboTHl U T.1.) B (opMax, aJlaiTHPOBAHHBIX K OIPAaHUUYEHHSIM HX 3/0pOBbS U
BOCHPUATHS HH(OPMALIUU:

JJIS1 JIML C HAPYIIeHUSIMHU 3PEeHus:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;
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JJIs1 JIMI[ ¢ HAPYIIEHUsIMU CJIyXa:
- B IeyaTtHoH (opme;
- B hopMe 3IEKTPOHHOTO IOKYMEHTA;

IS JIMIL ¢ HAPYIIEHUSIMU OTIOPHO-IBUTaTEJILHOTO anmnapara:
- B me4aTHOU (opme;

- B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA;
- B (hopme ayanodaiina.
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Pa3znen 8. MeTroguueckne yka3zaHusi AJsi O0y4armOmMXCA 1O OCBOEHHIO (PaKyJIbTATHBHOM
AUCHUILINHBI

OcBoenne mucrumumabl «KCE» BrimtouaeT B cels ciemyroniue BHABI padoT: mpopaboTka
MaTepHaJIOB JICKIMOHHBIX 3aHATUH, IOATOTOBKA K CEMUHAPCKUM 3aHATHUSAM, CAMOCTOSATEIILHOE H3yUCHHE
JUCLUIUIMHBL (T€X €€ pa3felsioB, KOTOpble HE OBLIM 3aTPOHYTHI HA JIEKIMAX U ceMuHapax). KoHTposb
3HaHUI 00yYaroIUXCs OCYIIECTBISIETCS B (JOpME: MPOBEPKU KOHCIIEKTOB JIEKIM, YCTHOTO OMpoca Ha
JIEKIIMOHHBIX U CEMHHAPCKUX 3aHATUAX, TeMaTuueckoro tectupoBanust CPO u MtoroBoe tectupoBaHue
B cucteme «ACT-TectupoBaHue».

Ileab ceMHHApCKOrO 3aHATUS — Pa3BUTHUE CAMOCTOATENBHOCTH MBIIUICHUS W TBOPYECKOH
AKTUBHOCTH OOYYarOIIUXCS.

3ajgaum ceMUHAPCKOTO 3aHATHS:

— 3aKpervieHue, YriayOlieHHe W pacHIMpeHHe 3HAaHWM OOy4aromMXCs IO COOTBETCTBYIOILIEH
y4eOHOH TUCIUIIIINHE;

— (QopMHpOBaHUE YMEHHUS OCTAHOBKU U PEIICHUS HHTEIUICKTYAIBHBIX 3a/1a4 U Tpo0IeM;

— COBEpUICHCTBOBAHME CIOCOOHOCTEH MO apryMeHTaluu OOydYaroIIMXCsl CBOEH TOYKHM 3pEHHUS, a
TaK)Ke 10 JJOKA3aTeJIbCTBY U (MJIM) ONPOBEPIKEHUIO APYTUX CYXKIECHUM;

— JIeMOHCTpanus 00y4aroUMMHICs JOCTUTHYTOIO YPOBHS TEOPETUYECKOH MOATOTOBKHY;

— (QopMHpOBaHUE HABBIKOB CAMOCTOATEIBHOM paboThI € IUTEPATYPOH.

DOyHKIMU CEMUHAPCKOT0 3aHATHSL:

— II03HaBaTeJIbHAs — €CJIM 3aHATHE XOPOILO MOATOTOBIEHO, B IPOLIECCE 0OCYKACHUS Ha CEMUHApe
KOHKPETHBIX TPOOJIEM BBIPUCOBBIBAIOTCS WX HOBBIC AaCIEKThI, YriyOmsercs HuX O00OCHOBaHUE,
BBIJIBUT'AIOTCS TTOJIOKEHUS, HE MPUBIIEKIINE paHee BHUMaHUs oOydwaromuxcs. Jlaxxe camo yriayOiieHue
3HAHWH, JABWKCHHE MBICIU OT CYHIHOCTH IEPBOTO MOPsAKA K CYIIHOCTH BTOPOTO MOpPSAKA COOOMIArOT
3HaHUSAM OOydarouuxcsi 0ojiee OCMBICIIEHHOE M IPOYHOE COAEp)KaHUe, NMOJHUMAIOT UX Ha Oojee
BBICOKYIO CTYIICHb.

— pasBuBaroLas;

— BOCHHTAaTeNbHAas — BBITEKAET M3 €ro I03HAaBaTelIbHOM (YHKIMH, YTO CBOMCTBEHHO BCEMY
yueOHOMY TPOIIECCY;

— KOHTpOJIbHAS.

Buabl cemunapckux 3anaTil mo qucuuruinbae «KCE»:

1. ceMuHap-IMCKYCCHUSl, TPOBOJUMBIN C IIENBIO BBISBICHUS MHEHHUS OOYUYAIONIMXCS TPYIIIBI 1O
OIpeJIeJIEHHBIM BOIIPOCaM Kypca;

2. mpodJieMHBbIii ceMUHAP TIOCIE MPOXO0XKICHHUSI HEKOTOPOH TEMBI, HA KOTOPOM IIPEAIOJIaraeTcst
peleHre NMpoOJIeMHBIX CUTyalud mo Hel Ha 0a3e mosydyeHHbIX 3HaHui. Ilepen m3ydyeHuem pasnena
Kypca MpernojaBaTelib MpeajgaraeT o0CyIuTh MpoOJieMbl, CBSI3aHHBIE C COJIEp’KaHUEM JAHHOTO pasjena,
Tembl. HakanyHe oOyuarommecss MONydaloT 3aJaHue OToOpaTh, cHOpMyIHpOBaTb U OOBICHUTH
npob6nembl. Bo BpeMsi ceMuHapa B yCIOBHSX TPYMIIOBON JUCKYCCHH IPOBOAMUTCS 00CYKACHUE TIPOOIEM.
Mertoa npo0eMHOro ceMruHapa Mo3BOJIsIeT BBIIBUTh YPOBEHb 3HAHMM 00y4aroluxcs B JaHHOW 00sacTu
1 chopMUPOBATh CTOMKHUI HHTEPEC K M3ydaeMOMY pa3feiny yueOHOTO Kypca;

®opma npoBeneHuss ceMMHapckux 3aHATHH mno gucuuiuinHe «KCE»: cMmemanHas ¢opma c
AJIEMEHTaMU pa3InYHbIX (OpM mpoBeaeHUs (pa3BepHyTas Oecela Ha OCHOBAHUU IUIAHA; YCTHBIM ompoc
o0yyJaromuxcs o BOIpocam IjIaHa CEMHHApPA).
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y‘-IGGHO'MCTOI[I/I‘-ICCKOG n3JaHuc

Pabouas mporpamMma ¢akynbTaTUBHON JUCITUTUTMHBI

KOHHCIIIII/II(I COBPEMCHHOI'0 €CTECTBOZHAHUSA

(Haumerosanue Oucyuniutvl 8 COOMeemcmesuu ¢ yieOHoiM niaHoMm)
JlykbsinoBa BuoJsierra AjiekcaHapoBHa

(Damunus, Hus, Omuecmeo cocmagumeris)
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