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Pa3znen 1. Oprann3anuoHHO-MeTOAMYECKHUI pa3ae

1.1. e ocBoeHM sl JUCHMIIMHBI

Juctmuimaa «KoHUuenumuu coBpeMeHHOT0 eCTeCTBO3HAHUS» BXOJIUT B «KBAPHATHBHYK0» YacTh
JTUCITUIUIMH TOATOTOBKH OOYYAIOIIMXCS IO HampaBlieHHI0 ToAroToBKH «38.03.02 MeHema:KMEHT»,
HANPaBJIEHHOCTh (MPOPUJIb) «OOIMi».

Llenpio aucHMIUIMHBL sBIsieTcs GopmupoBaHre Kommerenumii (6 coomsememeuu ¢ @I'OC BO u
mpebosanuaAMU K pe3yTbmamam 0C80eHUsl OCHOBHOU NPOYeCcCUOHATbHOU 0OPA308AMENbHOU NPOSPAMMbL
(OI10I1)):

OoueKky1omypHulx
— CIIOCOOHOCTBIO  HCHOJB30BaThb  OCHOBBI  (minocockux  3HaHMKH A (OPMHPOBAHUSA
MHUPOBO33peHYeckoit mosuiun (OK-1).

[TepeunciieHHBIE KOMIETEHIIMN (POPMUPYIOTCSI B MPOIECCE JOCTIIKCHHS Pe3yabTaTOB 00y4YeHusl
(PO):

O0yuyarommiicsi 10J15KeH 3HATh:
Ha ypoeHe npeocmaesieHuil
-  TMOHSATHUIHBIN anmapaT eCTeCTBEHHBIX HayK (1)
- eCTeCTBECHHOHAYYHbIE KapTHHBI Mupa(2)
- DTambl CTAHOBJICHHUS €CTECTBCHHOHAYYHOTO 3HaHMUs(3)
Ha YyPOBHEe 80CHPOU3BEOCHUS
- 3aKOHBI, IPUHIIMIIBI U MOCTYJIAThl MEXaHUCTUYCCKON KapTUHBI MUpa (MEXaHUKA, DJICKTPOMArHETH3M,
CTO u OTO) (4)

IBOJIIOIUIO MPEICTaBICHUI 0 MuUKpomupe (5)
—  3aKOHBI ¥ IPUHIIMITBI TEPMOJANHAMUKY ¥ CHHEPreTHKH (6)
—  OCHOBHBIC MPEJICTABJICHUS COBPEMEHHON KocMoutoruu (7)
-  CYIIHOCTh XMMHYECKOU M OHOJOTHUYECKON CTPYKTYp Marepuu (8)
- mpencrasieHue o onocdepe B pamkax konuenuun B. Y. Bepnanckoro (9)
- ocHOBHBIC poOIemMsl 6roaTuku (10)
Ha ypO8He NOHUMAHUA
- oTaMYHue ¥ cruenu(UKy eCTeCTBEHHOHAYYHOM 00/1aCTH 3HaHKH OT rymanuTapHoi (11)
- OTJIMYHUE OHAYYHOTO M MPEIHAYYHOTO 3HAHHI OT COOCTBEHHO Hay4yHOTro (12)
- 00iacTH MPUMEHEHHS Pa3IMYHBIX €CTECTBEHHOHAYYHBIX KapTHH Mupa (13)

CyTh TNPHUHIIMIIOB KBAHTOBOW MEXaHMKH KaK B €CTECTBEHHOHAYYHOM, Tak M oOmiedumocopckom
nnaHe(l4)
- CTPYKTYPHYIO HEpapXHIO0 MaTEpUH HA MUKPO-, MAKpO- U Mera- ypoBHsix(15)
- Tpoduueckue cBs3u (16)
-  DKOJIOTHYECKHUE MPHUHIIUIIBI PAIIMOHATIBHOTO MPUPOIOTIONIb30BaHus(17)
OO0yyarwmmiics 10J15KeH YMeTh:
- ONpeneNaTh, UCXOI M3 XUMHUYECKUX (OPMYJI BEIIECTB, YYaCTBYIOIIMX B XUMHUCCKUX PEAKIIUAX,
ypoBeHb dHTpornuu (18)
- BoccraHaBnuBaTh nenouku JJHK u PHK (19)
- NPHUMEHSTHh 3aKOHBI Pa3BUTHS OTKPHITHIX HEPABHOBECHBIX CHCTEM [UIsS aHAJIHM3a MPOIIECCOB KaK B
NPUPOJIE, TaK U B 00IIECTBE Il JOPMUPOBAHUS MUPOBO33peHUecKoil mo3unuu (20)
OO0yyarmmiics 10JI’KeH BJIaJeTh:
-  OCHOBHBIMH €CTECTBEHHOHAYYHBIMHU M OOIIICHAYYHBIMH METOIaMH HccienoBanus (21)
- HaBBIKaMU cOopa ¥ aHaIM3a Hay4IHO# nHpopMarmu (22)
— HaBBIKaMH MMOJTOTOBKH HAy4HOTO cooOreHus (23)



1.2. Mecto nucuuninnbl B cTpykrype OINIOII
HanpasJieHus NOAT0oTOBKH «38.03.02 MeHea,KMeHT», HANPABJIEeHHOCTD (Mpoduib) «Oommii»

IIpeamecTByomue TUCHUILINHBI
Ne (I CHHUIUIHHBI, H3y4YaeMble Hocaenyromme TUCUUIIIMHBI
napaJjjiejbHo)
1 2 3
1 | Jloruka KynsTyponorus
2 | ®dunocodpus
3 | Ucropus

Tlocneoosamenvrocmo (j)OpMMpO@CZHuﬂ KOMI’lemeHL;MIZ 6 YKA3AaHHbLX OMCI/;MI’UZMHCZX Modicem Oblmb
U3MEeHeHa 6 zasucumocmu om qboprl u cpoka 06yll€HI/l}l, a makoisce npenodaeanuﬂ C UCnoJjibzosarnuem
()ucmanuuonnblx mexHoio2ull oéyuenuﬂ.

1.3. HopmaTuBHAas JOKYyMeHTALMS

Paboyas mporpamma y4eOHOM JUCIUIUIMHBI COCTABJIEHA HA OCHOBE:
- (deneparbHOTO TOCYIAPCTBEHHOTO 001Iero MNPo(EecCHOHATLHOTO 00pa30BaTEIPHOTO CTaHAapTa
BhICIIIEro oOpa3oBaHus 1o HanpapieHUio 38.03.02 MeHeaKMEeHT;
- ydeOHOro rurana HampasiacHus ToAroToBkH 38.03.02 MeHeI:KMEHT, HANPaBJIEHHOCTh (MPO(HIIb)
«Oommii» 2016, 2017, 2018, 2019 roxa nHadopa;
- o0Opa3sna paboueit mporpamMmsl yaeOHoH auciuminHbl (pukas3 Ne 3-O ot 24.05.2019 1.).



Pasznea 2. TemaTuuyeckuii JIaH

Ounasi popMma 00yueHus (MOJTHBIH CPOK)

TpynoemkocTh

Ne Tema TMCHHUIINHBI AyAUTOpPHBIE 3aHATHS PesyabTatel
Bcero 1 I3 (13, C3) CpPO 00yueHust
1 2 3 4 5 6 7
1 OcHoBHbIE TEOPETUYECKUE 8 2 2 4 1,11,21-23
npoOaembl kypca «KCEy
OBoironus  JOHAay4yHbIX U
p |MAYWRX - sHAmMA | Cl g 4 4 3,12,21-23
npeBHeWmux BpemeH no XVII
B.
DopMHUpOBaHUE
MEXaHUCTUYECKON  KapTHHBI
3 | Mupa U nanpHeiIee pa3BUTHE 8 2 6 2,413, 21-23
€CTECTBO3HAHMS B  paMKax
MEXaHHUKU
Or JIMCKPETHOCTH u
HEIMPEPHIBHOCTU K 2,5,13-15, 21-
4 8 2 6
KOPIYCKYJIIPHO-BOJIHOBOMY 23
Tyali3mMy
Or TEPMOANHAMUKHI K 2,6,13,20,21-
5) 8 2 6
CUHEPIEeTHKE 23
Konnenmnuu BO3HUKHOBEHUS U
HBOJIIOILUN Bcenennot. 2,7,13,15,21-
6 8 2 4 2
Konuemnmums T€0JIOTNYECKUX 23
MIPOIIECCOB
Konnenmun XUMHYECKHUX
7 |cucreM W OHOJOTHYECKUX 8 2 6 2,8,13,18-23
CTPYKTYp
Konnermust  O6uochepsr  u 2,8,9,13-16,
8 | skomormu 8 2 2 4 21, 22, 23
Bua npoMeskyTo4HO# aTTecTanuu
(3auer)
HTroro 72 16 16 40
3aouHasn Gpopma o0yueHnus (MOJTHBIN CPOK, COKPAIEHHDBIH CPOK)
TpyroeMkocTh
Ne Tema nUMCHMITINHEI AyIMTOpPHBIE 3AaHATHS Pe;y'm’TaTH
Bcero 1 I3 (13, C3) CPO o0yueHus1
1 2 3 4 5 6 7
1 OCHOBHBIE TEOPETUYECKHUE 6 2 4 111, 21-23
npobaemsl kypca «KCE»
OBOJdIONUS  JOHAyYHBIX U
p |HMAYWHRX o sHAmME | Cl g 2 6 | 312 21-23
npeBHedmux BpemeH no XV
B.
dopmupoBaHHe
MEXaHUCTUYECKOM  KApTUHBI
3 | MuUpa U JanbHEWIee pa3BUTHE 8 2 6 2,4,13, 21-23

€CTCCTBO3HAHUA B
MCXaHUKH

pamkax




Or JIUCKPETHOCTHU u

4 HETIPEPBHIBHOCTH K 8 8 2,5,13-15, 21-
KOPITYCKYJISIPHO-BOJTHOBOMY 23
Tyau3mMy
Ot TEPMOJAUHAMUKU K 2,6,13,20,21-

5 8 8
CUHEPTECTHKE 23
Konnenuuy BO3HUKHOBEHHUS U
SBOJIFOLUHT Bcenennoii. 2,7,13,15,21-

6 8 8
Konnemnius T€OJIOTMYECKUX 23
MIPOIIECCOB
Konuenmmu XAMHYECKHUX

7 |cucteM u  OHOJOTMYECKHX 8 8 2,8,13,18-23
CTPYKTYP

8 Konnenmust ~ Ouocdepsr  u 8 8 2,8,9,13-16,
SKOJIOTUU 21,22, 23

Bua npoMexyTo4HoO# aTTecTanmu 4
(3auer)
Hroro 72 4 4 60
3aouHas popma o0yuenus (Ha 6a3e BO)
TpynoemkocTb

Ne Tema TUCHUNIIMHBI B AyAUTOpPHBbIE 3aHATHS CPO Pe?ﬁ'yﬂbTaTbl

cero 1 I3 (13, C3) o0y4eHUs

1 2 3 4 5 6 7

1 OcHoBHbIE TEOPETUYECKUE 6 4 111, 21-23
npobsemMbl Kypca «KCE»

OBonroIMs  JOHAy4YHBIX U

o | HAyMHBIX 3HAHUU c 8 6 3,12, 21-23
npesHelmux BpemeH 1o XVII
B.
®opMupoBaHue
MEXaHHUCTUYECKOW  KapTHHBI

3 | Mupa u nanpHeiIIee pa3BUTHE 8 2 6 2,413, 21-23
€CTECTBO3HAHHMS B  paMKax
MEXaHUKH
Ot JIUCKPETHOCTH u

4 | HEMPEPBIBHOCTH K 8 8 2,5,13-15, 21-
KOPIYCKYJISIPHO-BOJTHOBOMY 23
Tyanu3My
Ot TEPMOJIMHAMUKH K 2,6,13,20,21-

5 8 8
CHUHEPIEeTUKE 23
Konienuuy BO3HUKHOBEHHUS U
SBOJIFOLUHT Bcenennoii. 2,7,13,15,21-

6 8 8
Konnemnius T€OJIOTMYECKUX 23
MIPOIIECCOB
Konnenmmun XUMHYECKUX

7 |cucteM W OHOJIOTMYECKUX 8 8 2,8,13,18-23
CTPYKTYP

8 Konmenmust  O6mocepsr u 8 8 2,8,9,13-16,
SKOJIOTUHU 21, 22, 23

Bua npoMexkyTo4HoOi aTTecTanMu
4
(3auer)
Hroro 108 2 2 100




Paznen 3. Conepxanue Iy CUUIIMHBI
3.1. ConepxxaHue QM CUMILITHHBI

Tema 1. OcHoBHBIe TeopeTHueckue npodiaembl Kypca «KCE»

[Tpobnema onpenenenus Hayku. EcTecTBeHHOHAay4Hasi U TyMaHUTapHas KylbTypbl. COOTHOIIEHUE
Hayku, punocopuu u penurun. CTpykTypa Hayku U ee GpyHkuuu. Hayunsiit meron. ctopust pa3BUTHA
HAay4HOTO 3HaHUS U npoOiema Havana Hayku. Hayunsle peomonmu. Cnenuduka u npupoja
coBpeMeHHOM Hayku. Hayka QyHmameHTanpHass W mnpukiagHas. EcTecTBO3HaHHME Kak WHTErpajbHas
Hayka O TpUPOAE U €ro OTIMYUE OT JAPYrHMX Yy4eOHbIX AUcUUIUIMH. OCHOBHBIE KOHLEHIMH
ecrecTBo3HaHUsA. COBpEeMEHHBIE 33]aul €CTECTBO3HAHMS KaK Y4eOHON TUCHMIUIMHBI U B (POPMUPOBAHUH
MHUPOBO33pEHYECKON no3unuu. [[anopama COBpeMEHHOTO €CTECTBO3HAHUS.

Tema 2. IBoOIUA TOHAYYHBIX H HAYYHBIX 3HAHUI ¢ IpeBHelux BpemeH 10 XVII B.

Hcropus ecrectBo3HaHus. JloHaydyHOE, NIPEIHAYYHOE M HAYYHOE €CTECTBO3HaHME. J[IpeBHsA
I'petust u pasButHe aHTUYHOM Harypduiaocoduu. EcrecTBo3HaHME B SMOXy BOCTOYHOTO U
3anagHoeBponeiickoro CpeqHeBeKoBbs U Bo3poxxaeHus.

Tema 3. ®opmupoBaHue MeXaHHCTHYECKOHl KapTHHBI MHPa U [JajbHeiilllee pa3BUTHE
€CTECTBO3HAHMS B PAMKAX MEXaHUKH (3JIEKTPOMATHUTHAsI KAPTHHA MHMPA, CIeUAJIbHAA U 0011as
Te€OPUHM OTHOCHTEJIHHOCTH)

Mexanundeckast kaptuHa mupa. [IpocTpaHcTBO, BpeMsi 1 MaTepusi C TOYKH 3PEHUST KIACCUYECKOH
MexaHuku M. HproTona. 3apoxaeHue co3janue HayyHoro METo/1a.

ONeKTpOMarHuTHas KapTuHa Mupa. KOHTMHyallbHAas KOHLIENIMS ONWUCAaHMS Npupoibl. Teopun
B3aUMOJEUCTBUS TeN: KOHIEMIUNA MalbHOAEHCTBAS W OnmskozaelcTeua. OOoraiieHue KOHIEMIUA
nanpHonericTBUsS . HploTOHOM BBeneHueM cuil. Teopusi BCEMUPHOIO TSATOTEHUS W TPABUTALMOHHOE
B3auMoJieiicTBue. Brenenue noustue 3¢pupa s oObsCHEHUsT KOHIENINU JalbHOIeHCTBUA. V3MeneHue
MPEJICTAaBICHUN O MPUPOJIE B3aUMOICHCTBHS U MPUPOAE PU3NUECKON peaTbHOCTH Oaroiapsi OTKPHITHIO
noist M. @apaneem. YTBepkIeHHE KOHIETIUN OIU3KOACHCTBHUS.

Teopust snekTpomarautHoro mnosst Jhbk. MakcBemna. Jloka3aTenbCTBO 3JIEKTPOMAarHUTHOTO
XapakTepa CBETa. DKCIEPUMEHTAIbHOE TIOJyYEHHUE dJIEKTPOMAarHuTHhIX BosH [, ['epriem.

JIBolicTBeHHasi MpUpOAA JJICKTPOMATHUTHBIX w3iaydeHud. Hurepbepenmusa. udbdpakmus.
[onspuzanusa. boppda KOpIycKyIsipHOW M BOJHOBOM Teopuil cBeTa. YTBEp)KICHHE BOJIHOBOM TEOPHUHU.
Jlazepbl Kak KOT€pEeHTHbIE NCTOYHUKHU cBeTa. [IpuHiun ronorpaduu.

PeBosronust B ectecTBO3HaHUM B Havyasie XX Beka

OOBEKTUBHBI M HE3aBUCHUMBIA XapakTep NPOCTPAHCTBA, BpeMeHHW W Marepuu. KoHuenmus
abCoIIOTHOTO MPOCTpaHCTBA U BpeMeHu. Kputuka 3. Maxa. Teopust oTHocuTenbHOCTH A. DHWHIITEHHA U
CO3/IaHHME€ YETHIPEXMEPHOI'0 MPOCTPAHCTBEHHO-BPEMEHHOT0 KOHTHHYYMA. 3aBUCUMOCTh JIJTMHBI 00BEKTa
U BpEMEHM OT CHCTEeMbl KoopAuHar. [IpmHimnel oTHOocuTenbHOCTH. IIpHHLIMIBI cUMMETpUN. 3aKOHBI
COXpaHEHHS.

Tema 4. OT IUCKPETHOCTH U HEMPEPHIBHOCTH K KOPMYCKYJISIPHO-BOJIHOBOMY AyaJU3MYy

Kopniyckynsipaast koHUeNnuusi omnvcaHusi MNpUpoAbl. BO3HMKHOBEHUE MEPBBIX ATOMUCTHUUYECKHUX
MpeACTaBICHU. ATOMUCTHYECKHE TeopuHu JlemokpuTa W Dnukypa. AOCTpakTHBIM XapaKTep aroMma.
MexaHHIM3M B3aUMOICHCTBUS aTOMOB MEX]TY COOOH.

Kputuka aromuszma Apucrtorenem. Teopust nepBuuHOr Marepurt ApucTtotesns. BBeneHue noHaTus
anemenTa II. I'accenau u Bo3poxnaeHue aromuctuku B XVII B. BBenenue mnonsatus monexyinsl. U.
HeroToH wu oOorameHue aTOMHUCTUKH HACIMH O HaJWYMUd Yy aTOMOB CwWI. B3auMmopeicTsue.
Hansaoneiicteue. Coctosuue. Jerepmunusm . Hetorona u I1. Jlamnaca.

PacnipocTpanenue uzest TMCKPETHOCTH MUpPA Ha YeJI0BeKa, 00I1ecTBO U NMpupoy. OrpaHu4eHHOCTh
MPEJCTABICHUI KIIACCUYECKOU TEOPHUH.

Teopuss TemnoBeIX u3MydeHHi. JluckperHocTs mpupoasl cBera (M. Ilmank, A. DWHIITEHH,
KomnToH) U skcnepuMeHTalbHOE J0Ka3aTeNbCTBO Jyanu3Ma. BceoOias BOJIHOBash KOPIYCKYJISIpHAs
teopust Jlyn ne bpoins. OtkpeiTue cnuHa. B. Ilaynu n ypaBHeHHE HEPEISTUBUCTCKOTO 3JIEKTPOHA BO



BHEIIHEM  3JEKTpO-MarHUTHOM mone. [lpunuun 3ampera. 3. Ipéaunrep u  ypaBHEHUE
HEpPENATUBUCTCKOM KBAHTOBOM MexaHMKU. PenstuBuctckoe ypaBHeHue II. Jlupaka u co3zmanue
PENATUBUCTCKOU KBAHTOBON TECOPUHU.

BemectBo u mosie B pamMKax KJIAaCCMYECKOW HAyKW, KBAaHTOBOM TEOPUHU M OOIIEH Teopuu
OTHOCUTENBHOCTU. B3aumopeilicTBue BemiecTBa W 1ojs. ['paBUTAllMOHHOE MOJ€ U HCKPHUBIICHUE
MIPOCTPAHCTBA BOKPYI MAacCHMBHOIO Tena. J. Max M HOBOE€ INMOHMMaHUE CYIIHOCTH MaTepHalbHBIX
00bEKTOB. BO3HMKHOBEHHE TOHATHS «KBAaHTOBOE ToOJe». J[BoiicTBeHHass mNpupoaa MaTepuu Ha
cybaroMHOM ypoBHE. HenmpepbIBHO-AMCKPETHBIN MUP KBAHTOBOH (hH3HKH.

Mopens crpoenuss aroma H. bopa u ee nporusBopeums. IIpuHnun HeompeneneHHocTH B.
I'eitzenOepra. [IpuHIMIIBI TOTTOTHUTEIBHOCTH M CYTIEPIIO3UIIMH COCTOSTHUM. TOXKIeCTBEHHOCTh YacTHII B
KBaHTOBOM Teopuu. Pusnka TBepaoro tema. CyHmIHOCTh M LEJIOCTHOCTh B mIpupone. CTpyKTypHBIE
YPOBHM OpPraHU3alUHA MATEPUN; MUKPO-, MAaKpO- U METaMUPBI.

Mup aneMeHTapHbIX yacTull. OTkpbiTHE Y. TOMCOHOM 351€KTpoHA. THIBI B3aUMOAEUCTBUS MEXIY
aneMeHTapHbIMU  dacTtumamu. Krnaccudukanus M. TDemn-Manna. OcCHOBHBIE — XapaKTEPHCTHKH
DreMeHTapHBIX YacTHUIl (Macca MOKOs, YEKTPUUYECKHUH 3apsi, BpeMs )KU3HHU, CIIUH U T. [1.).

KBaproBas monens anponoB. CybaToMHble YaCTHUKH C TOUKH 3PEHHSI KBAHTOBOW TEOPUU U TEOPUU
OTHOCHUTENBHOCTH. MlepapXusi CTpYKTYpbI IPUPOJIbl: METa, MUKPO U MaKpO MHPBI.

Tema 5. OT TepMOAMHAMHMKH K CHHEpPreTHKe

Craructuueckas ¢usmka. K. MakcBemn W 3aKOH paclpeneieHus: MOJEKYJ IO CKOPOCTH.
BeposiTHOCTB Kak aTprOyT CIIOKHBIX CUCTEM.

[Topsimok u Gecriopsaok B ipupoje. Xaoc. HezaBucMMOCTh Kak O1HA M3 XapaKTEPUCTHK CTPYKTYPHI
CTAaTHUCTUYECKOW CHCTEMBI U HEOOXOIMMAas COCTABJISIFOIIAS BOIFOIIMOHHBIX U3MEHEHUH.

JIluHaMy4yecKre M CTaTUCTUYECKUE 3aKOHOMEPHOCTH B MPHUPOJE. 3aKOHBI COXPAHEHMS SHEPIUH B
MaKpOCKOIMMYECKHX Ipoliecca.

[TonsiTe aHcamOmsi B €CTECTBEHHBIX U TYMaHMTApHBIX Haykax. HepaBHOBecHbIe M paBHOBECHbBIE
COCTOSIHHUSI ~ CUCTE€MBbL. PaBHOBECHOE COCTOSHMS B  MEXAaHUCTHUYECKOW, CTATUCTUYECKOM U
TEPMOJMHAMUYECKON CUCTEMAX.

Ternosas ¢usuxa (ot C. Kapno k J[x. I'm60cy). HeoOxomumMocTe — CBOWCTBO pealbHOCTH.
[lepBolii 1 BTOpOM Hayana TepMoAMHAMUKU. DHTponus. [IpuHuun Bo3pactanus sHTponuu. «Ctpena
BpeMeHn». OTKpBITBIE CHCTEMBI W HEpaBHOBECHAash TepMoauHaMuka. [Ipobiema Hayama BpeMEHH.
Camoopranusanus B OTKPBITBIX CUCTEMAX.

Tema 6. Konuenuuu Bo3HUKHOBeHHMs M 3BoJonuu Bcenennoii. Konuenuusi reonormvyeckux
NPOLEeCCOB

OcHOBHBIE TIpEACTaBIECHHUA O KocMojoruueckux mnpodaemax. Kocmonornueckue mopenu
Bcenennoii. Oranbl 3Bomtonuu ropsueil BeeneHHON M cTallMOHapHas MOJENb SBOJIIOLMM BceeneHHOi.
Bcenennas u uenoBek. BHyTpeHHee cTpoeHME M HUCTOpHUS TEOJOTMUYECKOTO Pa3BUTUS  3€MIIH.
CoBpeMeHHbIE KOHIICTIIUU pa3BUTHS reocdepHbIx obonouek. Jlutocdhepa xkak abmoThyeckas OCHOBA
KU3HH. OKoJIormueckue (yHKiuu Jurochepsl: pecypcHas, reoauHamuyeckas. [ eodusuko-
reoxumuueckas. I eorpapuueckas obomouka 3emnu

Tema 7. Konuenuuu XuMH4eCKHX CHCTEM H OHOTOTHYECKHX CTPYKTYP

XuMuUd Kak HayKa o cjaoxHOM. P. Boilnb 1 co3anne XuMH4ecKord aTOMUCTUKU. OTKpPBITHE 3aKOHA
coxpaHeHuss Maccel BemecTB M. B. JloMoHOCOBBIM u oTpuiianue teopun (ruarecrona. Cosnanue
KOPITYCKYJISIPHOW T€OpUHU. DKCIEPUMEHTAIBHOE MOATBEPKICHUE NUCKpeTHOCTU Matepun [1. JlanbroHoM
1 (popmynrpoBaHUE 3aKOHA MPOCTHIX KPATHBIX OTHOLICHUH. OMBITHI MO0 M3YYEHHUIO CBOMCTBA Ta3oB K.
I'eit JIroccakoM U OTKpPBITHE CYILIECTBOBAaHUS MoJieKys. Co3aaHue MOJEKYJIIpHOU Teopun A. ABoraapo.

Xummnueckue mpoiecchl. KoHlUenTyalbHbI YpOBEHb B IIO3HAHMM BeElIeCTBAa. PeaklMOHHAs
CIIOCOOHOCTH BEIIECTB.

Heopranmueckue W oOpraHuyeckue BemiecTBa. Pa3HOOOpasHbIi MHp OpPraHWYECKHX BEILIECTB.
Cunre3 moueBnHbl @. Bénmepa kak J0Ka3aTelbCTBO BO3MOXHOCTH IPEBPAIICHUS HEOPraHUYECKOTO
BeIlleCTBA B oprannueckoe. Teopust xumuueckoro ctpoeHus A. M. Bytneposa.

MakpoMouekyibl. YraeBoasl. benok. HykiienHOBBIE KHCIIOTBI.



3apoxieHue OpraHMyecKon KHU3HHU. Teopun 60KECTBEHHOTO POUCXOXKACHUS, 3apOKIACHNUS KUBOH
npupoasl 3 Hexxuoi (H. Komepumk, P. [lexapt), rumore3a o 3aHeceHun >xu3Hu u3 kocmoca (I
Puxtep), Teopust A. U. Onapuna. I'ono6mnos. I'eno6mos.

Tema 8. Konuenuusi 6mocepsl 1 3K0J10rnu

OcoOeHHOCTH  OMOJIOTMYECKOTO YpOBHsSI OpraHm3auuu Matepuu. [IpuHIUMOBL  3BOMIOLHUU.
BocnpousBoactBa M pa3BUTHS JKUBBIX CHCTEM. MHOroobpasue S>KMBBIX OpPraHM3MOB - OCHOBA
OopraHu3alui M ycroilunBoctu O6mocdepsl. ['eHeTnka u sBomronus. Yemnosek: (u3nosorus, 310poBbe,
HMOIMH, TBOPYECTBO, paboTocnocoOHOCTh. buostnka. Yemosek. buocepa m KocMHUECKHE IMKIIBL:
Hooc(epa, HEOOPaTUMOCTh BPEMEHH, CAMOOPTAaHM3allds B JKHBOM M HEXHBOW mpupone. [IpuHumImb
YHUBEPCAIbHOI'0 3BOIIOLUOHU3MA. I1yTh K €1UHOI KYJIBTYpE

Tema 9. KoHnenuuu 3BoJIIONMH B 0MOJIOTHH U YeJI0BEKA B €CTECTBO3HAHUU

[IpenmectBennuku sBomononHoro yuenus: K. b. Jlamapk, X. Krosee. Y. [lappun -
OCHOBOIIOJIOXXHHK BBOHIOHHOHHOﬁ TCOpHUHU. OCHOBHBIE MMPUHIHIIBI BBOHIOHHOHHOﬁ TCOpHUU. OcHOBHEBIE
dakTopbl M JBUXKYIIME CHUJIbl HBOJIOLMU: MYTAllUM, MOMYJIALHUOHHBIE BOJIHBI, 000COOJIEHHOCTb.
MexaHu3MBbl €CTECTBEHHOTO 0T00pa. CHHTETHYECKAs TEOPHs DBOIIONUNA. MUKPOIBOIIOIIHSL.

buonoruueckue mNpeAnochIKM BO3HUKHOBEHHS 4YelloBeKa. TpyaoBas Teopus aHTPOIIOTEHE3a.
I'enesuc CO3HAHUSA, MBIIIIJICHUS U PCUH.

3.2. Conep:kaHue NPAKTHYECKOr0 GJIOKA TUCHHIIMHBI

Ounas ¢popma 00yuyeHus (MOJTHBIH CPOK)

Ne Tema npakTH4YecKOro (CEMHHAPCKOro0, 1a00paTOPHOIO) 3aHATHS
1 2

C31 | OcHoBHbIe TeopeTnueckue npobaemsl kypca «KCE»
C3 2-3 | DBosonus JOHAYYHBIX W HAYYHBIX 3HAHUU ¢ ApeBHenX BpeMmeH 10 XVII B.
Konmennuy BO3HUKHOBEHNA 1 3BOJIIOIIMH Beenennoii. KoHIENIms reoornaeckKkux
MIPOIIECCOB

C36 Konnenmus 6uocdeps! u sxomorun
C3 7-8 | Konuemnmuuu 3BOJIIONKMH B OMOJIOTHH U YEIOBEKA B €CTECTBO3HAHNN

3aounas ¢opma o6yueHus (MOJHBIN CPOK, COKPALEHHBII CPOK)

Ne Tema npakTH4YecKOro (CEMHHAPCKOro0, 1a00paTOPHOIo0) 3aHATHS
1 2
C31 | DBomronus JOHAY4YHBIX M HayYHBIX 3HaHUH ¢ ApeBHenmmx BpemeH 10 XVII B.
C32 | Konnenuuu 3Bosonyy B OMOJIOTHH U Y€JIOBEKa B €CTECTBO3ZHAHUH

3aouHasn ¢popma odyuenus (Ha 6aze BO)

Ne Tema npakTH4YecKOro (CEMHHAPCKOro0, 1a00paTOPHOIO) 3aHATHS
1 2
C31 KoHmenuuu »BoIonuy B OUOJIOTUH U YEIOBEKA B €CTECTBO3ZHAHUU




3.3. O6pa3oBare/ibHbIe TEXHOJIOTHHU

Ounas ¢popma 00yueHus (IOJTHBIA CPOK)

®opma / MeToanl
Bup yuedHoro P % yueOHOTO
Ne Tema 3aHsaATHSA HHTEPAKTUBHOIO
3aHATHA BpeMeHH
00yueHusi
1 2 3 4 5
dopMHUpOBaHUE
MEXaHUCTUYECKON KapTHUHBI Meton
1 | mupa u ganpHeiee pa3BUTHE JI poOIeMHOIM 100
€CTECTBO3HAHMS B PaMKax JIEKIIUHA
MEXaHUKH
OT IUCKPETHOCTH U
Henﬂe BESHOCTI/I K Meron
2 pep JI poOIeMHOIA 100
KOPIYCKYJIIPHO-BOJIHOBOMY
JIEKIIUHA
Tyal3mMy
OT TepMOIMHAMHUKH K Meron
3 P bl MpPOGIEMHOi 100
CHUHEPIeTHKE
JIEKIIUHU
KoHreniinu BO3HUKHOBEHUS U Meron
ABOJIIOIMH BceemenHo. o
4 JI poOJIeMHOM 100
KoHr1enius reoIornyecknx
JIEKIIUHU
MIPOIIECCOB
KoHreniinu BO3HUKHOBEHUS U
5 ABOJIIOIMH BceeenHo. 3 MeTto «M03roBoro o5
KoHr1enius reoIornyecknx TypMa
MIPOIIECCOB
Kounenmnuu XUMHYECKUX Meton
6 |cucreM ©  OHMOJIOTHYECKUX J poOIeMHOM 100
CTPYKTYP JIEKIIUHA
Konnernmuss ~ Ouocdepsr  u Meton
7 | KOJIOTHH JI poOJIeMHOM 100
JIEKIIUHU
Kounenmnuu 3BOIIOIAHN B Meton
8 | Omomoruk ©  4YeJlOBEKa B JI npoOIeMHOM 100
€CTECTBO3HAHUU JIEKIIUHA
Konuenuuu ssomown B DJIEMEHTHI POJIEBOM
9 | OMOJIOTHH U YETOBEKA B C3 P 25
UTPB»
€CTECTBO3HAHUU
Hroro % 46,8 %
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3aounas ¢opma o6yueHus (MOJHBIN CPOK, COKPALEHHBII CPOK)

®opma / Metoasbl
Bup yueoHoro P % y41eOHOr0
Ne Tema 3ansaTust HHTEPAKTUBHOIO
3aHATHA BpeMeHHU
o0yueHust
1 2 3 4 5
®opMupoBaHue
MEXaHUCTUYECKON KapTUHBI MeTton
1 | mupa u nanpHeilee pa3BuTHe JI npobIeMHOM 100
€CTECTBO3HAHHUS B paMKax JEKIUU
MEXaHUKHI
Kouuenuuu sBomouHy 8 DIIEMEHTHI POJIEBOI
2 | OMOJIOTHH U YENIOBEKA B C3 25
UTPBI
€CTECTBO3HAHUH
HToro % 31,2%
3aounas popma oOyuenus (Ha 6aze BO)
®opma / Metoasbl
Bup yueoHoro P % y4eOHOr0
Ne Tema 3ansaTust HHTEPAKTUBHOIO
3aHATHA BpeMeHHU
o0yueHust
1 2 3 4 5
dopmMupoBaHUE
MEXaHUCTUYECKOU KaPTUHBI Meron
1 | Mupa u nanpHEHIICE pa3BUTHE JI npoOJIeMHOMN 100
€CTECTBO3HAHMS B paMKax JCKITUU
MEXaHUKHI
Koruenuuu sBomouHy 8 DIIEMEHTHI POJIEBOI
2 | OMOJIOTHH U YENIOBEKA B C3 25
UTPBI
€CTECTBO3HAHUH
Htoro % 62,5 %
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Pa3nes 4. Opranusanusi CaMoCTOATENbHOI PadoThl 00y4aIOIINXCH

4.1. Opranusanusi CaMOCTOATEJILHOM padoThl 00y4ar0IMXCs

Ne TeMa qUCHUNIMHBI Ne ponpocos Ne pexomenyemoi
JIUTEPaTyphbl

1 2 3 4
OcHOBHbBIE TEOpETHYECKHE MPOOIIEMBI

1 1 1-7
kypca «KCE»
DBONIOIUST  JTOHAYYHBIX W  HAYYHBIX

2 | 3HaHWi ¢ apeBHemmx BpemeH g0 XVII 2 1-7
B.
dopmMupoBaHUE MEXaHUCTUYECKOMN

3 | KapTUHBI MUpa U JalbHEHIIee pa3BUTHE 3 1-7
€CTECTBO3HAHUS B PaMKaX MEXaHUKHU

4 OT AMCKPETHOCTH M HEMPEPBIBHOCTH K 4 1.7
KOPIYCKYJISIPHO-BOJIHOBOMY JIyaJlU3My

5 | OT TepMOAMHAMMKY K CUHEPTETUKE S) 1-7
Konuenmun BO3HUKHOBEHUS u

6 | sBomoruu  Bcenennoi.  Konmemus 6 1-7
re0JOrM4YeCKUX MPOIECCOB

7 KoHnenmum XUMHYECKUX CHUCTEM U 7 1.7
OMOJIOTHYECKUX CTPYKTYP

8 | Konuermius 6uocdepsl 1 9KOJIOTUI 8 1-7

9 Konnenmuu sBomonuu B OUONIOTHH U 9 1.7
YeJI0BEKa B €CTECTBO3ZHAHUU

1. IlpoGnema KyJabTYp B HayKe:

MHPOBO33PEHUYECKOMN MO3UIIUH.

©CoOoNoA~WN

4.2. llepeyeHb yueOHO-METOAUYECKOT0 00eceYeHHsI CAMOCTOSATEIbHOM Pa00ThHI 00y4al0IUXCs

CamocrosiTenpHas paboTa 00yJaromuXxcs 00SCIICYNBACTCS CIASAYIOMNUMH Y4eOHO-METOUICCKUMHU

AHTUYHBIE BO33PEHUS HA OPraHUYECKUI MHUP.
HenocTaTku MEXaHUCTUYECKOTO MOAX0/1a K OMMCAHUIO TPUPOABI.
OBOIOLUS KOPITYCKYJIIPHOW TEOPUH.
MeTomon0ornyecKkne yCTaHOBKH HEKJIACCHYECKOW (PU3UKH.
CpaBHUTENBHBIN aHAIN3 IPOUCXOKACHUS U CTPOEHUS I1aHeT COTHEYHON CHCTEMBI.
Ponps IHK B nepenaue HacieCTBEHHOCTH.
Konnerus 6uocdepst BepHaackoro.

buotexHonoruu u 6yayuiee yenoBeYECTBA.

MaTepuaIamMu:
1.  VYkazaHusMmu B paboueli mporpamme no nucuuruimae (m.4.1.)
2. .HGKLII/IOHHBIG MaTcepurajibl B COCTABC y‘IGGHO-MeTOHquCKOFO KOMIIJIEKCA ITO JUCLUITJINHE

3. 3amaHWsAMH W METOJMYECKHMMH PEKOMEHAAMSAMH TI0 OPTaHHW3allid CaMOCTOSITEIIBHOW pPabOoThI

IlepeyeHb BONPOCOB, BLIHOCMMBIX HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4arouXxcs
0T KOH(pOHTAIMM K COTpyaHUYeCTBY. DopmHupoBaHUE

00y4aromuXxcsi B COCTaBe Y4eOHO-METOAMUECKOTO KOMIUIEKCA M0 TUCHIUTIIHHE.
4. T'moccapuem Mo IUCHMIUIMHE B COCTaBE YY€OHO-METOIMUECKOT0 KOMIUIEKCA 0 TUCIUILIAHE.
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Pa3znen 5. ®oHa OLEHOYHBIX CPEICTB /ISl MPOBEIEHUS TEKYIIero KOHTPOJIsl U POMEKYTOYHOM
arTecTalMU O0yYAKO LM XCS

DonO  OYyeHouHbLIX  cpedcm8  no  QUCYuniuHe — npeocmaensem — coool  COBOKYNHOCHb
KOHMPOIUPYIOWUX —~ MAMePUaios  NpeoHA3SHAYeHHbIX Ol USMEpPeHUs  YPOGHSA  OOCTUINICEHUs
00y4arWUMUCs  YCMAHOBNIEHHbIX — pe3yibmamos  odweli  npogeccuoHanvbHou  00pazo8amenvbHol
npoecpammul. @OC no Oucyuniune UCNOALIYEMCA NPU NPOBEOEHUU ONEePAMUEBHO20 KOHMPOIa U
npomedxicymoynol ammecmayuu ooyuaowuxcs. Ipebosanus x cmpykmype u cooepaxcanuro DPOC
oucyuniunsl peznamenmupyiomes Ilonodcenuem o onoe OYeHOUHBIX MAMEPUAIO8 No NPOSPAMMAM
svicULe20 00PA308aHUS — NPOZPAMMAM DAKALABPUAMA, MASUCTPATNYPbI.

5.1. MacmopT (poH/IA OLIEHOYHBIX CPEICTB

Ounas popma o0yueHust (MOJTHBII CPOK)

e KonTposmpyemblie pazaesibl OuenovHble cpeacTsa PesyabTaTsl
B (TeMBbI) JUCHHUIIIHHBI JI 113 (JI3, C3) CPO o0y4eHusn

1 2 3 4 S) 6

1 OCHOBHBIE TEOPETHYECKNE | pp vO ACT 111, 21-23
npo6aemsl kypca «KCE»
OBoronus JIOHAYYHBIX u

2 | HAy4HBIX 3HaHUH C JpeBHEHIINX YO ACT 3,12, 21-23
BpemeH 70 XVII B.
dopMupOBaHUE
MEXaHUCTUYECKOW KapTUHBI MHUpa IIPB

3 |u nanbHellee pa3BuTHe MII JI, ACT 2,413, 21-23
€CTECTBO3HAHUS B pamKax
MEXaHUKHU
Or JIUCKPETHOCTHU u

4 | HETPEpBIBHOCTH K YO, ACT 2513-15 21-23
KOPILYCKYJIAPHO-BOJIHOBOMY MIUI
yaanu3My

5 Ot TEPMOJUHAMUKHI K YO, ACT 2.6,13,20,21-23
CHHEPreTHUKE MII
KoHuenuuum BO3HUKHOBEHMSI H

6 3BOIIOINU Bcenennoi. YO, VO, MIII ACT 2713,15,21-23
Konnenmus reosnornyeckux | MILI
POLIECCOB
Konnenmy XuMU4ecKux CUCTEM YO,

7 ACT 2,8,13,18-23
1 OMOJIOTUYECKHUX CTPYKTYP MII
Konnenmus ounochepsl u YO, 2,8,9,13-16, 21,

8 3KOJIOTUH MII YO ACT 22,23
Konuenmun 3BOJIIOLUU B VO

9 | Omosoruu u 4ejoBeKa B MII J’I YO ACT 2,10,17, 21-23
€CTECTBO3HAHUU

3aounas ¢opma o6yueHus (MOJHBIN CPOK, COKPALEHHBII CPOK)
e KonTpoanpyemsle pa3aelbl OueHo4nkple cpeacTBa PesyabTaTsl
B (TemMbl) AMCUMUILIHHBI JI 3 (J13, C3) CpPO o0yueHust

1 2 3 4 S) 6

1 OCHOBHBIE TEOPETHYECKHE | pnp ACT 111, 21-23
npobaemsl kypca «KCE»
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OBonronus JIOHAay4HBIX U

2 | HAyYHBIX 3HAHUU C JIPEBHEUIINX YO ACT 3,12, 21-23
BpemeH 10 XVII B.
dopmMupoBaHUE
MEXaHUCTUYECKOW KapTUHBI MUpa IPB

3 |un nanbHelee pa3BUTHE MHJi ACT 2,4,13, 21-23
€CTECTBO3HAHHUS B paMkax
MEXaHUKH
Or JTUCKPETHOCTHU u

4 | HCTIPCPLIBHOCTH . ACT | 2,5,13-15,21-23
KOPIYCKYJISIPHO-BOJTHOBOMY
TyaJIu3My

5 |OT  TepMomMmaMmkm K ACT | 2,613,2021-23
CHUHEPTreTHKE
KoHnenuyn BO3HUKHOBEHHUS W

6 JIBOJIIOLIUN Bcenennoi. ACT 2713,15,21-23
Konnenmus T'€OJIOTUIECKUX
MIPOIIECCOB

7 KoHnenumn XuMHYECKHX CHCTEM ACT 2.81318-23
1 OMOJIOTHYECKUX CTPYKTYP

8 Konunemmums onocdepnr u ACT 2,8,9,13-16, 21,
SKOJIOTUHU 22,23
Konnemnmnuu 3BOIIOIAHN B

9 | Omomoruu W  4YelOBEKa B YO ACT 2,10,17, 21-23
€CTECTBO3HAHUH

3aounas popma o0yuyenus (Ha 6aze BO)
e KoHTpoanpyembie pa3aeibl OuenovHble cpeacTa Pe3yabTaTsl
) (TeMbl) TUCHMILINHBI JI I3 (JI3, C3) CpPO o0yueHust

1 2 3 4 5 6

1 OcHoBHBIE TEOPETUYECKHUE ACT 1,11, 21-23
npobsemMbl Kypca «KCE»
Oonronus JIOHAay4HBIX U

2 | HAyYHBIX 3HAHUU C JIPEBHEUIINX ACT 3,12, 21-23
BpemeH 10 XVII B.
dopmMupoBaHUE
MEXaHUCTUYECKOW KapTUHBI MUpa [IPB

3 |un nanbHelee pa3BUTHE MHJi ACT 2,4,13, 21-23
€CTECTBO3HAHHUS B paMkax
MEXaHUKU
Or JUCKPETHOCTH u

4 | HCTIPCPRIBHOCTH . ACT | 25,13-15,21-23
KOPIYCKYJISIPHO-BOJTHOBOMY
TyaJIn3My

5 |OT  TepMommHAaMmar K ACT | 2,6,13,20,21-23
CHHEPTeTHKE
KoHnenmun BO3HUKHOBEHHS W

6 SBOJIIOIAHN BcenenHoi. ACT 2.713.1521-23
Konnenmus T€0JIOTMYeCKHIX
MIPOIECCOB

7 KoHmenmum XuMU4eCKuX CHUCTEM ACT 2.81318-23

1 OMOJIOTHYECKUX CTPYKTYP
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8 Konnenmus ounochepsl u ACT 2,8,9,13-16, 21,
3KOJIOTUH 22,23
Konnenuuu SBOJIIOIIUH B

9 | Ouosoruu u YejoBeKa B YO ACT 2,10,17, 21-23
€CTEeCTBO3HAHUU

YcaoBHbIe 0003HAYeHNS OLeHOYHBIX cpeacTB (Ctoadusi 3, 4, 5):
YO - ycrubiit (GpoHTaTbHBIN, HTHIUBUAYATBHBIN, KOMOMHHUPOBAHHBIN) OMPOC;
IIPB — ipoBepka pedepaToB, OTYETOB, PEIEH3MH, aHHOTAIMH, KOHCIEKTOB, TIpadUuecKoro
MaTepHana, 3cce, IEPEBOIOB, PEIICHHU 3aJaHNH, BBINIOJHEHHBIX 3aJaHUI B 3JICKTPOHHOM BHJIE U T.J.;
KM - Keiic-metog.

5.2. TemaTuKa NHCbMEHHBIX PadoT 00y4AIOIINXCSA

TemaTunka pedeparoB, 10KJIa10B, ICCe:
1. Anxrtuunas Hatypdunocodus u noHuMaHue Mupo3anus Ha JlpesHem Bocroke.

Hcropuyeckue cTaguu MO3HAHUS IPUPOIBI.

EcrectBo3Hanue B anoxy Bo3poxneHus.

Hayunbie 1 kynbTypHbIe TOCTHKEHUS B Bek [IpocBemieHust.

Tennenuuu pa3BUTHS COBPEMEHHOT'O €CTECTBO3HAHMSL.

CoBpeMeHHast eCTeCTBEHHOHAy4YHasl KapTUHA MUPA.

KopmnyckynsipHast 1 KOHTUHYaJIbHAs! KOHLIEILIMK OINMCAHUS TPUPOIBL.

I[yaHI/IBM BOJIHBI M1 YaCTHUIIBI U KOHICTIIHUA HCOMMPCACICHHOCTH KBAaHTOBOU MEXaHUKMU.

© XN RN

dusnueckue B3aMMOACHUCTBH: 001Iasi XapaKTepPUCTHKA.

10. Tlopsimox u OecrmopsiOK, CIYYalHOCTh MW XaoC B TPHUPOJE M COIUATBLHO-OOIICCTBEHHBIX
ABJICHUSX KaK (yHIaMEeHTalbHbIE CBOWCTBA MAaTEPUATILHOTO MUPA.

11. PasBuTHe mpencTaBIeHUN O TPOCTPAHCTBE U BPEMEHHU.

12. Knaccu4eckuid PUHIIUI OTHOCHUTEIHHOCTH M €T0 Pa3BUTHE B CIICIHMAIBHOW M OOIICH Teopuu
OTHOCHUTEIIbHOCTH.

13. IlpuHIMIBI  COOTBETCTBUS,  JIOTOJHUTEIBHOCTH, COOTHOLICHHS HEOIpeIeICHHOCTEH,
CYIEPIIO3ULIHH.

14. TepmoauHamuka B TNPUPOAHBIX IHporeccax (MEpBbI 3aKOH TEPMOAMHAMHMKM WM 3aKOH
COXpaHEHHsI SHEPTUH, )KU3Hb U BTOPOH 3aKOH TEPMOAMHAMUKH H TIP. ).

15. DHTpomnws U TUIIOTE3a «TEIIOBOM cMepTH BeenmeHHom».

16. CoBpeMeHHBIE KOCMOJIOTHYECKUE MOJIEITH SBOJTIONINY BeeneHHoH.

17. ObpazoBanue CoMHEYHON CHCTEMBI.

18. OOmiee moHsATHE O CAMOOPTaHU3AIUN MATEPHH.

19. OcHOBBI KUOEPHETHKH U CHHEPTETHKH.

20. OcHoBHBIE IPOOIEMBbI COBPEMEHHON XUMHH.

21. OCHOBHBIE TUIIOTE3BI IIPOUCXOXKICHHS Ha 3eMIIe )KU3HH.

22. Wepapxuyeckue ypOBHU OpraHM3ally )KUBOM MaTepuu.

23. CrtpykTypa u 3Bomonus 6uocdepsl, (hakTOpbl €€ YCTOMYUBOCTH.

24. Tlpouecchl caMOYIpaBiICHHs, CaMOPETYIUPOBAHUS U CaMOOPraHU3AlMU B JKUBBIX CHCTEMaXx.
DopmMUpOBaHKE HOBOM MHUPOBO33PEHYECKON MO3ULINH.

25. CoBpeMeHHbIE TEOPUH IBOJTIOIUH.

26. ITpoucxoxaeHue 1 CyITHOCTh YeJIOBEKa.

27. buocdepa, yuenosek u kocmoc. Konnenuus A.JI. YnxeBckoro.

28. AHTpOIIOTeHE3 U BIUSHUE YEIOBEKa Ha OKpYXkarollyto cpeay. [loTpedHoCcTH YenoBeka.

29. I'moGanbHbIe IPOOIEMBI YETOBEUECTBA.
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5.3. [lepeyeHb BONPOCOB MPOMEKYTOYHOM aTTECTALMHU MO AUCHHUILIAHE

EcrecTBeHHOHAayuUHAas U TyMaHUTapHAas KYJIbTYpBbI.

O6bext u ipenmer KCE.

Poms KCE B hopmupoBaHrz MUPOBO33pEHYECKOM MTO3ULIHH.

lNamaneit u Kennep — Hay4Hble npeanecTBeHHUKN HproToHA.

Knaccuueckas Mexannka HeroToHa. OCHOBHBIE IPUHIIMITBI MEXAHUCTHYECKOW KAPTUHBI MUPA.
DJleKTpoMarHuTHas kaptuHa mupa. [lone u BenecTso.

CneumanbHas TeOpUsi OTHOCUTEILHOCTH.

OO6mast Teopust oTHOCUTENBHOCTH. [IpoBepka o011ieit Teopru OTHOCUTEIBHOCTH.
Hcropust pa3BuTus yueHHs 00 aToMe.

KBanToBasi MexaHuKa: pa3BUTUHU, CYIIHOCTh, TPUHIIUIIBL.

Teopus 3eMeHTapHBIX YaCTHI]

KBapkoBas mozenb anpoHoB. CTpoeHre aTOMHOTO s/pa.

Knaccuueckast TepMoHaMKKa ¥ €€ OCHOBHbIE TTOHSATHS U 3aKOHBI.
OTKpbITHIE CUCTEMBI U (HOPMUPOBAHHE CUHEPTETUKH KaK HOBOT'O HAIIPABJICHHUS B HAYKE.
KocMmomnmornueckue moaenu BeeneHHOM.

KocMuueckas 3BomtoLys MaTepuu.

BzanmopelicTBue MUKpO- 1 MAaKpPOIIPOIIECCOB B XO/I€ SBOJIIOLIMU BeeneHHoH.
[Tpo6nema yHukansHOCTH COMTHEUHON CHCTEMBI.

I'eonornyeckue npouecchl ¥ CTPOEHUE 3EMITH.

I'eocheprbie 00070YKH M MX B3aMMOJICHCTBHE B XOJIC SBOJIOIMH 3EMJTH.
HcTopuueckue ypoBHU B TO3HAHUM XUMUYECKUX BEIIECTB.

CocraB BelecTBa, XMUMUUYECKHE CHCTEMBI M UX CTPYKTYpa.

Knetounslil ypoBEHb HCCIIEIOBAHUS KHUBBIX CUCTEM.
MornekyIsIpHO-TEHETUYECKUI YPOBEHD KHUBBIX CTPYKTYP.

OHTOreHeTUYECKU YPOBEHb KHUBBIX CUCTEM.

YpoBHU OpraHU3aLUH KHUBBIX CUCTEM.

DBOIONMS TIPE/ICTaBICHU 0 Orocdepe.

Konnenmus Bepranckoro o 6uochepe. [lepexon ot 6uocdepsr k Hoochepe.
CoBpeMeHHast KOHLIETIUS YKOJIOTHH.

[IpeaiecTBEeHHUKY 3BOJIFOLIMOHHOTO YUEHHS.

Yapms3 JlapBUH — OCHOBOIIOJIOXKHUK TEOPUH SBOJTIOIUH.

OcHoBHBIE (haKTOPBI U ABKYILIE CHIIBI ABOJTIOLUH.

CunTeTndeckast TeOpusi SBOJIOLUH.

buonoruveckue npeanochUIKu BO3HUKHOBEHUS YEJIOBEKA.

['ene3uc cozHanus1, MBILUICHUS U PEUU.
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Paznen 6. IlepeyeHb yueOHOl JUTepaTyphbl, HEOOXOAMMO¥ 1JIs1 OCBOEHUS THCIUIIIMHbI

6.1. OcHoBHas TUTEpaTypa

1. benkun, I1. H. Konmenmuu cOBpeMEHHOTO €CTECTBO3HAHUS [DJIEKTPOHHBIM pecypc: yueOHoe
noco6ue / I1. H. benxun, C. 0. [lagpun. — 2-e u3a. — Caparos : By3oBckoe oOpazoBanue, 2019. — 144
c.— IPR BOOKS

2. KameeB, C. 1. Konueniuu COBPEMEHHOTO €CTECTBO3HAHMS [DJICKTPOHHBIA pecypc: ydueOHOe
nocobue / C. . Kamees. — 2-e u3a. — Caparos : At [1lu Op Menaua, 2019. — 107 c¢. — IPR BOOKS

3. CanmoxuH, A. I1. KoHuenuyu cOBpeMEHHOTO €CTeCTBO3HAHUS [DIEKTPOHHBIA pecypc: YIeOHUK
JUIsL CTYIEHTOB BY30B, OOy4aromIMXcs [0 TYMAaHUTAPHBIM CHEHUAIBHOCTAM U CHEHHAIbHOCTIM
skoHOMHKH U ynpasienus / A. I1. Cagoxun. — 2-e u3n. — Mocksa : JOHUTU-/IAHA, 2017. — 446 c. —
IPR BOOKS

6.2. lonoTHUTEIbHAS JIUTEPATypa
4. KoHIENINA COBPEMEHHOIO €CTECTBO3HAHMS [DIIEKTPOHHBIN pecypc: y4eOHBIM CIPaBOYHHK /
cocrautenu E. II. Kucenes, T. B. bapanoBa. — 2-¢ m3n. — Komcomonbsck-Ha-Amype, CapartoB :

AMypCKHIl T'yMaHUTapHO-TIEarorn4ecKiii rocy1apcTBEHHbIN yHUBepeuTeT, Al [Iu Ap Menua, 2019. —
95 c. - IPR BOOKS

6.3. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu « UHTEepHET»

5. IMoptan «I'ymanutapraoe obpasoBanue» http://www.humanities.edu.ru/

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

7. ®enepanbHoe XpaHwnwile «EnuHas KoJuteKus TUQGPOBBIX 00pa30BaTEIbHBIX PECYPCOB)»
http://school-collection.edu.ru/
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Pa3nes 7. MarepuajbHO-TeXHHYecKas 0a3a 1 HHPOPMALMOHHBIC TEXHOJIOTHH

MarepuanbHO-TeXHHYeCKass 0a3a, HeoOXoAuMAasi HJsl OCYUIECTBJIEHMS 00pPa30BaTeJIbHOIO
npouecca no GpaxkyJIbTATUBHOM TMCIUIINHE:

KaOGuner ryMaHUTaApHBIX M COUMAJIbHO-I)KOHOMUYecKHX AucuunuH (yn. Kauunues, 63, ayu.
426 (Ned2)):

Oo6opynoBanue: TeineBu3op - lmT., BumeomarauTodon - lmT., Buaeomieep - lmrT., HOYTOYK
(mepeHocHo#l, B oTAene HMHMOPMAIIMOHHBIX TEXHOJIOTHMH) — 1 IIT., MYJIbTUMEIAUHHBIA MPOEKTOP
(mepeHocHo#, B otrnene WHGOPMAIIMOHHBIX TEXHOJOTWH) — 1 mT., 3KpaH (MEPEHOCHOH, B OTIEe
MH(POPMAIMOHHBIX TEXHOIOTU) — 1 1mT.

Harasaanie mocoous:

—  CTeHJbl, y4eOHO-METONUECKas TUTepaTypa;
—  MYJIbTUMEIUWHBIE PE3EHTALUU 110 AUCLUILIINHE.

JlMcUuIUIMHA MOKET PEaM30BBIBATHCS C MPUMEHEHHEM TUCTAHLMOHHBIX TEXHOJIOTUH OOydeHHs.
Crnenuduka peanusaluyu AUCUUIUIMHBL C IPUMEHEHHUEM JUCTAHIMOHHBIX TEXHOJOTHMH OoOyueHUs
yCTaHABJIMBAETCS JIOTIOJIHEHUEM K paboueld mporpamme. B wacTtu He mpoTuBoOpeuaineil creuuguke,
M3JI0KEHHOM B JIONOJHEHNUHU K IIPOrpaMMe, IPUMEHAETCs HacTosIas paboyast mporpamma.

MarepuanbHO-TeXHHUECKas 0a3a, He0OX0qMMast I OCYIIECTBICHUS 00pa30BaTeIbHOTO IMpolecca
[0 JUCLUIUIMHE C IPUMEHEHUEM JAUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH BKIIIOUAET B CeOs:
KomnbroTepHast TeXHHKa, pacnoiokeHHas B yueOHoMm kopmyce Uncturyra (yn.Kaunnnes, 63, kabuner
[leHTpa AUCTAHITMOHHOTO OOYUYCHUS):

1. Intel i 3 3.4Ghz\O3Y 4Gb\500GB\RadeonHD5450
2. Intel PENTIUM 2.9GHz\O3Y 4GB\500GB
3 JUYHBIE 3JEKTPOHHBIE YCTPOWCTBA (KOMIBIOTEPHI, HOYTOYKH, IUIAHIIETHI M WHOE), a TaKxke

CpEeICTBa CBSI3U MpernojaBaTesiel U CTYACHTOB.

WNudopmanoHHble TEXHOJIOTHH, HEOOXOIUMBIE IS OCYIIECTBICHHUS 00pa30BaTEIbHOTO Mpoliecca
[0 TUCIUIUIMHE C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHI BKIIIOYAIOT B ce0sl:

- cuctema nuctannunonnoro ooyuenus (CJ10) (Learning Management System) (LMS) Moodle (Modular
Object-Oriented Dynamic Learning Environment);

- QJIIEKTPOHHAS 110YTa;

- cucTeMa KomIiboTepHoro tectupoBanusi ACT-tecT;

- anekTpoHHas oubmuorexa [IPRbooks;

- cucTeMa UHTEepHET-CBsI3U skype;

- Tefie)OHHAS CBS3b;

- CHCTeMa IMMOTOKOBOM BUICOTPAHCIIAIIMKM CEMHUHApa ¢ MHTEPAKTUBHOM CBS3bIO B (hopMme darta (BeOuHap).

OOydenue 0O0y4alOUIMXCS HWHBAIUAOB M OOYYAIOUIMXCA C OrPAaHMYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbSl  OCYILECTBIISIETCSI TOCPEACTBOM TPUMEHEHHUS CIEHUANbHBIX TEXHUYECKUX CpEACTB B
3aBHCUMOCTH OT BHJIa HO30JIOTHH.

[Ipu mnpoBeneHun y4yeOHBIX 3aHATHM 1O JAUCHUIUIMHE HCIIOJIB3YIOTCA MYJIbTUMEIUIHBIC
KOMIIJICKCBI, SJIEKTPOHHBIC YUCOHUKH U y4eOHbIE TOCOONs, aIallTUPOBAHHbBIE K OTPAHUYCHUSAM 3]I0POBbSI
oOydJaronmxcs.

JIeKIMOHHBIE ayIUTOPUN OOOPYIOBAHBI MYJIBTHUMEIUNUHBIMH KadeapaMu, MOAKITIOYCHHBIMH K
3BYKOBBIM KOJIOHKaM, IMO3BOJISIOLUIMMH YCUIIUTh 3BYK JJIsi KATETOPUU CIa0O0CIbIIIaIINX 00yJyaronmxcs, a
TaKXe MPOCKIIMOHHBIMHI 3KpaHAMH KOTOpPbIE YBEIMYUBAIOT N300paKeHHE B HECKOJIBKO pa3 U MO3BOJISIOT
BOCIIPUHUMATDH YI€OHYI0 HH(POPMAIIMIO O0YJAIOIIUMCS ¢ HAPYIICHUSMH 3PCHHUS.

[Ipu oOy4yeHun Il ¢ HAPYIICHUSIMU CITyXa UCIOIb3YeTCsl YCUIMTENb CIIyXa Ul claboCIbIIIaniux
monerr Cyber Ear momens HAP-40, momoraromuii oOy4aeMbIM JIydille BOCHPUHUMATH YYE€OHYIO
UH(pOpMAIIHIO.

OOyyaronuecss ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBBS, OOECIEeUEHbl IEeYaTHbIMU U
3JIEKTPOHHBIMU 00pa30BaTEeIbHBIMU pecypcamMu (IIPOrpaMMbl, y4eOHUKH, ydeOHbIe TOCOOUs, MaTepUalIbI
IUIL CaMOCTOSITENIbHOM paldoThl M T.1.) B popMax, aJalTHUPOBAHHBIX K OTPAHUYEHUSIM HMX 3/10pOBbS U
BOCHIPUATHS WH(DOPMALINH:

JJIS1 JIMI ¢ HAPYIIEHUSIMU 3peHHs:
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- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;

AJIS JINL ¢ HAPYLIEHUSIMH CJIyXa:

- B IeyaTtHo (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

JJIS JINL ¢ HAPYLIEHUSIMU OTIOPHO-IBUIaTeIbHOI0 anmapara:
- B ICUaTHOH (opme;

- B (hopMe IJIEKTPOHHOTO TOKYMEHTA;

- B (hopme ayanodaiina.
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Pa3znen 8. MeTtoguyeckne yka3zaHusi JAJsi 00y4amoImMXcs IO OCBOeHHIO (aKyJbTATHBHOM
AUCHUILIUHBI

OcBoenne mucrumuimHbl «KCE» Bkmiouaer B cebs cruenyromme BUILI paboT: mpopaboTka
MaTCpHraJIOB JICKIITMOHHBIX SaHHTHﬁ, noAroTOBKa K CCMUHAPCKUM 3aHATUAM, CaMOCTOATCIbHOC N3YyYCHHUC
JUCHUIUIMHBL (T€X ee pa3[esioB, KOTOpble He ObLIM 3aTPOHYTHI Ha JIGKIUSAX U ceMHuHapax). KoHTpoib
3HAHUN O0YYaroMIMXCsl OCYIIECTBISIETCS B (popMe: MPOBEPKU KOHCIIEKTOB JIEKIIMW, YCTHOTO OMpoca Ha
JIEKIMOHHBIX U CEMUHAPCKUX 3aHATUAX, TeMaThueckoro tectupoanusi CPO u Mtorosoe TecTupoBaHue
B cucteme «ACT-TectupoBaHue».

Lenbp ceMUHAapCKOTO 3aHATHS — pPa3BUTHE CaMOCTOSTEIbHOCTH MBIIUIEHUS W TBOPYECKOU
AKTUBHOCTH O0YJarOIIHUXCS.

3agauyu ceMUHAPCKOTO 3aHATHUS:

— 3aKpervieHue, YriayOJieHHe M pacHIMpeHHe 3HAaHUK OOydalomMXCsl IO COOTBETCTBYIOIIEH
y4eOHOU JUCITUTIINHE;

- q)OpMI/IpOBaHI/Ie YMCHUA MOCTAHOBKU U PCIICHUA MHTCIUICKTYAJIbHBIX 3a/1a4 U HpOGHGM;

— COBEpIIICHCTBOBAHUE CIIOCOOHOCTEH MO apryMEHTAlUUd OOYYArOIIMXCS CBOEH TOUKH 3pPECHHUS, a
TaKKe M0 JTOKA3aTeNbCTBY M (MJIM) OTIPOBEPKEHUIO IPYTHUX CYXKIACHHUIA,

— JeMOHCTpalus 00y4alouUMHUCs JOCTUTHYTOTO YPOBHS TEOPETHUECKOM TTOTOTOBKH;

— (dopMHpOBaHNE HABBIKOB CAMOCTOSTEIbLHOM pabOThI C IUTEPATYPOH.

DOYHKUIMU CEMUHAPCKOTO 3aHATHUS:

— TI03HaBaTelIbHAS — €CJIHM 3aHATHE XOPOIIO MOATOTOBIEHO, B TIPOIECCE OOCYKACHHS Ha CEMUHApe
KOHKPETHBIX TPOOJIEM BBIPUCOBBIBAIOTCS MX HOBBIE AacClEKTbl, yriyossercs HuX 00OCHOBaHUE,
BBIIBUTAIOTCS TIOJIOKEHUS, HE MPUBIIEKIINE paHee BHMUMaHUs oOydaromuxcs. [laxe camo yriyOneHue
3HAHWUMU, JBIKEHUE MBICIH OT CYIIHOCTH TMEPBOTO MOPSAKA K CYITHOCTH BTOPOTO IMOPSIKA COOOIIAIOT
3HaHUSAM OOydYaromuxcsi 0oJiee OCMBICIICHHOEC W TPOYHOE COJACp)KaHWe, MOAHUMAIOT HMX Ha Oolee
BBICOKYIO CTYIICHD.

— pa3BUBaroLIas;

— BOCHHTATE]bHAas — BBITEKAET M3 €ro MO3HABaTENbHON (YHKLHH, YTO CBOMCTBEHHO BCEMY
yueOHOMY TpoIieccy;

— KOHTPOJIbHAS.

Buawbi cemunapckux 3anatuii no aucuuiuinae «KCE»:

1. cemuHap-aIMCKycCHUsl, IPOBOJUMBIN C IIETBIO BBISIBICHUS MHEHUS OOYYaIOIIMXCS TPYMIBI MO
oTpesieIeHHBIM BOIIPOCaM Kypca;

2. mpoOJieMHBIH CeMUHAP IOCIIe MPOXOXKICHUS HEKOTOPOH TEMBI, HA KOTOPOM IMPEANOIaraeTcs
perieHue MpoOJEMHBIX CUTYyallMii M0 HeW Ha 0a3e moJydeHHBIX 3HaHWU. [lepen m3ydeHumem pasjiena
Kypca MpernoaBaTelb npeaiaraet o0CyauTh nMpoOiIeMbl, CBI3aHHBIE C COACPKAHUEM TAaHHOTO pasfena,
Templ. HakanyHe oOydarommecss TOJY4arOT 3aJaHue oToOparh, cPoOpMyIHpoBaTh MU OOBSICHUTH
npobaembl. Bo BpeMsi ceMuHapa B yCIOBHSIX I'PYNIIOBON TUCKYCCHH MPOBOIUTCS 00CYKACHUE MTPOOIIEM.
MeTtoa npo0IeMHOro ceMHHapa MO3BOJISIET BRIABUTH YPOBEHb 3HAHMI O0O0y4arounuxcs B JaHHOM o0nacTu
1 chOpMUPOBATH CTOWKHUI HHTEPEC K H3y4aeMOMY pa3ziely yueOHOro Kypca,

dopma mnposeneHus ceMuHapckux 3aHaThi 1o guctummHe «KCE»: cmemannas ¢opma ¢
3JIEMEHTAaMU Pa3INuHBIX (popM mpoBeneHus (pa3BepHyTas Oecela Ha OCHOBAHHMHM IUJIaHA; YCTHBIN OIpOC
00ydJaronuxcs 1Mo BOIPOCaM IJIaHa CEMHUHApPA).
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y‘ICGHO'MeTOI[I/I‘ICCKOG n3JaHuc

Pabouast mporpamMma akynbTaTUBHON AUCITUTUTHHBI

Konuenuuu COBPEMECHHOI'0 €CTECTBOSHAHUSA

(Haumernoganue Oucyuniunvl 8 COOmeemcmsull ¢ y4eOHbiM niaHoM)
JlykbsiHoBa BuoJsierra AjiekcaHapoBHa

(Damunus, Hws, Omuecmeo cocmagumers)
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