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1. IEJH ¥ 3AJIAYM OCBOEHUSA YYEBHOM TUCIHUATLINHBI

[Ipenna3znauenne Kypca«AKTyaldbHBIE 3aJladyd  BOIPOCOB ECTECTBO3HAHMSIY COCTOUT B
(GOpPMUPOBAHUH y CTYIEHTOB KOHIICITYaJIbHOTO MOJXOAa. [ JlaBHOE BHHMAHHE CIEIYET YACTUTh
MOHMMAHUIO 3aKOHOB Pa3BUTHSA MPUPOJBI, OOIIECTBA M MBIIUICHUS U YMEHHEM OMNEpUPOBATH 3TUMU
3HAHUSAMU B MIPO(ecCHOHATBHOI 1eATeNbHOCTH, CIIOCOOHOCTHIO AaHATTU3UPOBATH OCHOBHBIE KOHIICTIINH

€CTCCTBO3HaHMNA.

2. Mecto mucuumiimHbl B crpykrype OIIOII BO wmarucTparypbl N0 HaNpaBJIeHHIO
noarorosku 06.04.01. «buogorus»

JucuumimHa «AKTyaJbHBIE BOIPOCHI E€CTECTBO3HAHMSA» BXOAUT B O0SM3aTENbHYIO 4YacThb
JUCHUIUTMH IO BBIOOPY MAaTEMaTHYECKOTO M E€CTeCTBEHHO — HaydHoro mmkia. Lluknm (pasmen) K
KOTOpOMY OTHOCHTCSI JTaHHast JUCIUILINHA (Momynb) b1.0.08



Taoauua 2.1.

CBs13b JAUCHUITIINHBI ((AKTVEUIBHBIG 3aaa44 BOMMPOCOB €CTCCTBO3HAHUA) C

npeaAmCCTBYIOIUMHA JUCHUTIIIMHAMU U CPOKU UX U3YUCHUS

Kon JvcuuninHel, NpeaecTByOUUe TUCIUIINHE Cemectp
JACIHUTUIAHGI «AKTyaJIbHBIE 3aJ1a4d BOIIPOCOB €CTECTBO3HAHUSY
b.1.b.2 dunocodckre mpodIeMbl €CTECTBO3HAHUS 1
b1.B.8 Y4enue o 6nocdepe, CoBpeMeHHAs IKOJIOTUSN
rJI00aTbHBIC KOJIOTHYECKUE TIPOOTIEMBI

Taoauua 2.2.

CBs13b JUCILUITIINHBI ((AKTVEUII)HI)IG 3aa4M BOIIPOCOB CCTCCTBO3HAHUA» CO CMCKHBIMU

JOUCHUIIJTINHAMU

Kon JIMCIUTUIMHBI, CIICAYIOIINE 3 TUCIUILTHHOM Cemectp
JUCHUITIINHBI ((AKTVaJ'[BHI)Ie 3a1a49U1 BOIIPOCOB €CTCCTBO3HAHUS»
b1.B.OJ1.5 DKOJIOTHS YeIoBeKa 3

2. B pesynbrate ocBoenuss OIIOII BO maructparTypsl MO HampaBiI€HUIO MOJATOTOBKU
06.04.01 buosorus BhITYCKHUK J0JKEH 001a/1aTh CIIEAYIOIIMMU YHUBEPCAIbHBIMU:

VYK-1. | Cnocoben VK-1.1. Ananusupyer 3HaTh: OCHOBBI KDUTHUYECKOT'O aHAJIN3a
OCYILECTBIIATh MpOOJIEMHYIO CUTYAIUIO | U CUHTE3a HHPOPMAIIIH.
MOKUCK, KPUTUYECKUN | KaK CUCTEMY, BBISIBIISSL | YMETh: BBIICNATH Oa30BbIE
aHaIu3 MHPOPMAIUK, | €€ COCTABIAIOUINE U COCTaBJISAIOLIME MIOCTABICHHBIX 3a/1a4.
IIPUMEHSITh CBSI3M MEXKIY HUMU; Brnazners: MeToiaMu aHanusa u
CUCTEMHBIHN MOAXO0 CUHTE3a B PELICHUM 3a/1a4.
JUIS pEIIEHUs VYK-1.3. Onpenensier 3HaTh: UICTOUHUKHU MH(OpMAIIH,
IIOCTABJIEHHBIX 3a7a4 | mpoOesbl B TpeOyeMoi AJIs perIeHus

nHpopmanuu, IMOCTaBJIECHHON 3aJa4H.




HE00X0AUMOM 115t YMeTb: UCIIOJIb30BaTh PA3JIMYHbIE
pelieHus IpoOJIEMHON | TUIIBI IOMCKOBBIX 3alIPOCOB.
CUTyaluu, U BrnaneTs: ciocOOHOCTBIO IOKUCKA
HPOEKTHPYET MPOLECCH | HHPOPMALIUH.

10 UX YCTPAHEHUIO;

YK-1.5. Ctpoutr 3HaTh: BO3MOKHBIE BApUAHThI
CLECHApUU peau3alliy | pelIeHUs TUIUYHBIX 3a/1a4.
CTpaTeru, onpeenss | YMeTh: 000CHOBBIBATh BAPUAHTHI

BO3MO>KHBIE PUCKHU U pelIeHUI TOCTABJICHHBIX 3a/a4.
npejasiarasi IyTH ux Bnazners: criocoOHOCTBIO IIpeIaraTh
YCTpaHEHHSI. BApPUAHTHI PELICHUS TOCTaBICHHOMN

3aJa4d U OLCHUBATh UX JOCTOMHCTBA U

HEIOCTATKU.
YK-2. Cnoco6en ynpapJsiTb npoektom | YK-2.1. dopmynupyer Ha OCHOBE
Ha BCEX ITAllaX €ro0 }KU3HCHHOI'0 IUKJIA MOCTABIEHHOM MPOOJIEMBbI TPOEKTHYIO 3a/1a4y

U croco0 ee pemieHus 4epe3 peaan3anuio
MPOEKTHOTO YIPABJICHHUS;

VYK-2.2. Pa3zpabaTbIBaeT KOHIICIIIIUIO ITPOEKTA
B pamMKax  OOO3HAa4e€HHON  MpPOOJIEMBI:
dbopmynupyer 1eib, 3a7ayr, 00OCHOBBIBAET
aKTyaJIbHOCTh,  3HAYUMOCTb,  OXKHIAEMbIC
pe3yabTaThl W BO3MOXHBIE cepbl HX
PUMEHEHHUS;

VK-2.3. Pa3pabarpiBaeT IUIaH peanu3aliu
IPOEKTa C YYETOM BO3MOXXHBIX PHCKOB

peanmn3anuu u BO3MOKHOCTEN X
yCTpaHEHUs,  IUIAaHUpPYeT  HEO0OXOJUMBbIe
pecypchl;

VYK-2.4. OcymiecTBiasieT MOHUTOPHUHT XOJa
peann3anuu IIPOEKTA, KOPPEKTHPYET
OTKJIOHEHHUS, = BHOCUT  JIOTIOJHUTEJIbHBIC
W3MEHEHHs B IUIAaH pealn3aliu IPOEKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH

YYaCTHHKOB MIPOCKTA,

YK-2.5. [Ipennaraer  mpouenypl U
MEXaHU3MBI ~OIIEHKM KadecTBa IMPOEKTa,
UHQPPACTPYKTYPHBIC YCIIOBUS JJISI BHEAPCHHS

PE3YyIbTAaTOB IPOCKTA,

4. OFBbEM JINCIIUTIMHBI U1 BUJbI YYEBHOM PABOTHI

B saTom paznene npuBoauTCs 00beM TUCIUIUIMHBI (MOAYJIS) B 3aYE€THBIX €TUHUIIAX C
yKa3aHUEM KOJMYECTBA aKaJEMUYECKUX MM aCTPOHOMHUYECKUX YacOB, BBIJICIICHHBIX Ha



KOHTaKTHYIO pa0oTy 00y4aromuxcs ¢ mpenoaBaresieM (1o BUaaM YIeOHBIX 3aHITHI) U Ha

CaMOCTOSITEIILHYIO pa00Ty 00y4Jaronuxcsi. ITH 0000IICHHBIC TaHHBIE TT0 00BEMY yueOHOM

JTUCIUIUIMHBI TPpUBOJATCS B opme Tadin..4.1. B Hell yka3piBaeTcs OJIHASL TPYAOEMKOCTh

JUCIMILTNHBI B 3a4€THBIX SIWHUIAX (3.€.) ¥ pacrupeesieHre TPYAOEMKOCTH 10 BUIaM y4eOHOH

paboThI U cEMeCTpaM B aKaJeMHUECKUX Yacax.

4.1 O6beM IMCUMILIHHBI M BU/IbI Y4eOHOH padoThl

CTpyKTypa U TPYIOEMKOCTb TUCHUTLITUHBI

Cemectp 4. opma mpoOMEKyTOUHOM aTTecTauu 3 cemecTp - 3aueT. O01mas Tpy10€MKOCTh
JTUCIUIUIMHBI COCTaBIseT 2 3.6., 34 akaJeMUYecKUX dYaca, U3 HUX 2 yaca, BBICICHHBIX Ha

KOHTaKTHYIO paboTy ¢ IpernogaBaresieM, 38 4acoB, BBIICJIICHHBIX Ha CAMOCTOSATENIBHYIO paloTy.

Bcero [TopsnkoBbIil HOMEp cemecTpa
3

OO61as TpyA0eMKOCTh 2 2
JTUCITUTIIMHBI BCETO (B 3.€.), B TOM
qHCle:
KypcoBoii mpoekT (pabota)
AynuTOpHBIE 3aHATHS BCETO (B 32 32
akaj.Jacax), B TOM YHCIIe:
Jlexun 16 16
[IpakTnueckue 3aHsTHS, 16 16
CEMHHAPBI
JIaGopatopHble paboThI He

IpeycMOTpe

HO
KoHTposab camocTosTenbHON 2 2
pabotsl (KCP)
CamocrosrenbHas paboTa Bcero 40 40
(B akaji.4acax), B TOM 4HuCJIe:
Bupg urorosoii arrectauum:
3auetr/audd.3ayer + +
DK3aMeH
OO6m1ast Tpy10€MKOCTh 72 72
JUCIUIUTAHBI




(dacax)

5. COAEPKAHUE JUCIUIIJIMHDI.

Conep:xanue pa3iesi0B 1M CUUILIHHBI.
Tema 1. Ecmecmeenno-nayunas u 2yMaHumapHas KyJavmypbi.

MHOroMepHOCTb ~ €CTECTBO3HAaHMSI M TI'yMaHUTapUCTUKHM, TPU YPOBHSA 3HAHUS:
HepUenTyaJbHbli  (UyBCTBEHHBIH), KOTHUTHUBHBIA  (MBICIUTENbHBIN), JIMHIBUCTUYECKUIN
(sa3bIkOBOM).  OmucaTenbHBI — XapakTep  €CTECTBO3HAHUS M INPEANUCHIBAIOUIMA — —
TyMaHUTapUCTUKU. KpuTepuil HaydHOCTHM €CTECTBO3HAHMS — IOATBEPKIAEMOCTb TEOPHH.
Kpurepnii Hay4yHOCTH TyMaHUTApUCTUKH — dS(pdexTuBHOCTs Teopuu. Haywnblii merton
€CTECTBO3HAHMUS — I'MIIOTETHKO-IECAyKTUBHBIA MeToA. HaydHbIli METOJ I'yMaHUTapHBIX HayK —
IIparMaTH4eCcKui MeTo1. B3auMOAOIIOIHUTENIBHOCTD €CTECTBO3HAHUSA U TYMaHUTAPHBIX HAYyK.

Tema 2. Ecmecmeosznanue u mamemamuxa.

MaremaTka Kak Hayka 00 YHOpPSJIOYEHHBIX KOHCTpyKTax. HayuHble MeTobl
MaTeMaTHKH — aKCHOMAaTUYEeCKUH U KOHCTPYKTUBUCTCKHHA. HempoTMBOpEUMBOCTh KaK IJIaBHBIN
HaY4HbIM KpUTepuil MaTeMaTuku. MaTeMaTHKa U BoOOpakaeMble MUpBI. B3auMHOOIHO3HaYHOE
COOTBETCTBUE MEXKIY MaTEMATUKON U €CTECTBO3SHAHUEM.

Tema 3. Hayunvie pegontoyuu 6 KOHYenmyaibHulX OCHOBAHUAX PUUKU.

Mexanuxka Hviomona. Cmbicn 1-ro 3akoHa Heiotona. Jluddepenuunansuas popma 2-ro
3akoHa Hprotona. Ilpuniun otHocurenbHOCTH ['anuies U paBHONpaBUE BCEX MHEPLMAIbHBIX
cucteM otcyera. VIHBapHaHTHOCTb ypaBHEHHUH MexaHuKM HbIOTOHa  OTHOCHTENIBHO
npeoOpa3oBanuii ["anunes. AGCOTIOTHOCTH MPOCTPAHCTBA U BpEMEHH B MexaHnke HproToHa.

Cneyuanvnas meopusi  omuocumenviocmu  (CTO)  A.Dinwmetina.  TpyaHoCTH
COTJIaCOBAHHUS KOHLENTYaJIbHBIX OCHOB MeXaHUKU HplOTOHA W 3nmekTpoanHamMuku Makcseia-
Jlopenna. Hayunoe TtBOopuectBo A.JWHmTeiHa. /[IBa mnoctrynata CTO. PenstuBuctckue
MIPOCTPAHCTBEHHO-BpeMeHHbIe A dexTrl. Onenka mexanuku Herotona ¢ mosunuit CTO.

Obwas meopus omuocumenvhocmu (OTO) A.Dvinwmerina. PactipocTpaHeHne NpUHLIUIIA
OTHOCHUTEJIbHOCTH Ha BCE CUCTEMbI OTCYeTa. DKBUBAJICHTHOCTh TSKENOW M MHEPTHOW Macc.
Tsarorenue U NCKpUBIEHHOCTH NpocTpaHcTBa-BpeMeHu. Onenka CTO ¢ nozunuii OTO.

Keanmosas mexanuxa. Ksantel sHepruu. IlocrosHnas Ilnanka. KopmoyckymsipHo-
BOJIHOBOH nyanu3Mm. BonHoBas ¢pynkuus. Ypasaenue Ay=ay. [Ipeaess! NpuHIMIA HArISIHOCTH



B KBaHTOBOM  MexaHuke. IIpobmemMa  «CKpbITBIX»  mapameTpoB.  CooTHOIIEHUE
HeonpeaeneHHocted. [lpuHnun cynepno3unuu. BeposTHocTHas mnpenckasyemoctb. OlieHka
KJIACCUYECKOH (PM3UKHU C MO3ULMK KBAHTOBOM MEXaHUKHU. [IpHHIINTI TOTOTHUTEIBHOCTH.

Hexomopuvie cpeocmea @usuueckoeo sKkcnepumenma. SIBIeHWE pPaJTuOAaKTHBHOCTH.
JerexTopsl yacTull. Macc-clieKTpOMETPBI.

Keanmosas meopus nons. PoxaeHue W NOINIOLIEHUE 4YacTUL. BakyyM Kak COCTOsSHUE
1I0JI1 C HaUMeHbIeN sHepruei. Buptyanbuble yacTuipl. CruH. YeTslpe THIla B3aUMOAECHCTBUM.
Juarpammsl P.®eiimana, nzotonnyeckuil cnul. KanuOpoBoyHast ”HBapuaHTHOCTh. CUMMETpUs
U 3aKoHbl npupoApl. CHOHTaHHOE HapylleHue cuMMeTpuu. CHUCTeMaTHKa >3JEMEHTAPHBIX
yacTull. JleeHne u CUHTE3 aTOMHBIX sJIep.

Qusuka maxpockonuueckux npoyeccos. llpuHnuns! cratuctudeckon ¢usuku. Ilonarue
sHTponuu. Havana repmoaunamuku. ['unoresa ternoBon cMepty BeeneHHoi.

Ipunyuner usuueckoeo nosnanus. VIHTepnpeTanus SKCIEPUMEHTAIbHBIX JIAaHHBIX U
NOJATBEPXKIaeMOCTh Teopuu. MepapXxuuHOCTh B (PU3MUECKOM IO3HAHUM: YPOBHHM COOBITHH,
3aKOHOB, NPUHLIUIIOB B cuMMeTpud. [IpuHiun coorBercTBus. IIpuHIMN MHTEpHpETaLOHHON
KPUTHKU. MEXIUCUMIIMHAPHOE cCoiepKaHue (PU3NUECKUX TEOPHUH.

Tema 4. Kocmonoeuueckue Kkonyenyuu.

Bceenennas kak JocTymHasi 4EJIOBEKY 4acThb KocMoca. HenomycTMMocTh mMOgMeEHBI
KOCMOJIOTHYECKMX TEOpUi cypporaTHeIM 3HaHHeM. Pacmupenue Bcenennoil. 3akon XaOo6ia.
KpynHomacmrabnast ogHopogHocth Bceenennoil. PenukTtoBoe u3nydenue. Teopum ropsiueit
u «pasnyBatomerics» Bcenennoi. OBomtonust Bceenennoit. OOpa3oBaHue W KH3Hb 3BE3,
UCTOYHUKN uX d3Hepruil. HeltponHble 3Be3abl. UepHble napipbl. OOpa3oBaHME IUIAHETHBIX
CUCTEM. AHTPONHBIA NPUHIUI B KOCMOJOTMU. YeTblpe HayyHbIE PEBOIIOLUHU, MOCTPOCHUE
KOCMOJIOTUYECKMX MoJeNieli Ha oOcHoBe: a) MexaHuku HbproToHa, 0) oOmeil Tteopuu
OTHOCHUTEJIBHOCTH, B) KBAHTOBOI T€OpHUH OIS («ropsdas» U «MHQIAIHMOHHas» Beenennas)

Temas. Xumuueckue konyenyuu.

XuMus Kak HayKa O CBoOicBax M ux npespamieHusx. Crnennguka xumMmuu. CTaHOBJICHHUE U
sBOoMIOLIMA XUMHUHU. Kiaccudeckas aTOMHO-MOJIEKYJsIpHAs Teopuss B xumuu. Heknaccudeckas
XUMHUS U €€ OT0pa Ha KBAaHTOBYIO TeOpHI0. CTPOEHHE U B3aMMOICHCTBUE BEIIECTB. XUMHUYECKAs
peakuoHHas CrnocoOHOCTH BemecTB. CTpoeHHe XMMHUECKHX 3JIEMEHTOB. MHOroodpasre THUIIOB
XUMUYECKUX CBsA3€H. XHMMH4YecKas KHHEeTHKAa. OIleHKa KIAaCCUYECKOM XWMHH C TMO3ULUEH
HEKJIACCUYECKOMU.

Tema 6. Konyenmyanvnoe cooepoicanue Hayk o 3eme.



I'eonornueckas mkana BpeMenu. CtpoeHue 3eMiid: BHYTPEHHEE siApO, BHEIIHEE SAJpo,
HUOKHSS, CPEHSISI W BEPXHSAS MaHTUH, acTeHocdepa, HIKHUN cloil muTochepsl, paszaen
MoxopoBruunda, 3eMHas Kopa (BepxHHid cioii nurtocdeps), ruapocdepa, armochepa u
Maraurocgepa.

Oomonus 3emun U ee (as3pl. Kiaccumueckast reojoruss M €€ OCHOBHBIE KOHIICTILIUU:
HENTYHU3M,  IUTyTOHM3M,  YHUGOPMH3M,  aKTyalau3M,  DBOJIOIHOHH3M,  MOOWIU3M.
Heknaccuueckast reosorust ¥ KOHIENLNS I100aIbHOM 3BOIIOLMH 3EMIIH.

CoBpeMeHHass KOHIEMNIHUs pPa3BUTHA reochepHbIX 000504eK. XHUMHKO-TUIOTHOCTHAS
muddepeHmanus BemecTBa B MAHTHH U Aape 3eMIIM KaK BaKHEHIIWI nuHaMU4YecKuil (pakrop
HBOJIIOLUH 3EMJIH.

AbuoTtnueckue (akTopel M OSKOJOTMYECKHE (YHKUMU JuTOochephl. PecypcHas,
reoIMHaMHUYecKas, TCOXMMHYECKast U Teopu3ndecKast PyHKIUU JTUTOCHEPHI.

I'eorpaduueckast ob6omouka 3emiaum Kak MPOAYKT B3aUMOJEHCTBHS JHUTOCHEPHI,
atMocdepsr, ruapocdepsl u 6uochepsl. Tpu sTana reorpaduveckux HayK: craHoBieHue (10 XX
B.), KJIJacCHYeCKas Hayka (repBas 1mojoBuHa XX B.), HEKJIACCUYECKasi HayKa (BTopas MOJOBHHA
XX B.)

Tewma 7. buonozuueckue Konyenyuu.

Bo3HuKHOBEHHE KH3HU U €€ OOBSICHEHHE Ha OCHOBE MOJIEKYISIPHO-IUHAMUYECKOTO
noaxona. 3nadyenue PHK, JIHK u OenkoB B craHOBIeHMH >XuBOTro. brmoxummusi 00 OCHOBax
JKHBOTO.

Crnenuduka, €IMHCTBO M MHOrooOpasue >KUBOro. XapakTepHble NPU3HAKU >KHUBOTO:
roMeocTa3, CaMOBOCIIPOU3BeieHHE ce0e MOI00HBIX, 0OMEH CO CPeAoil BEIIECTBOM U DHEPTHEH,
00paboTKa U BbIAaYa HH(OPMAIMH JP.

I'ennble mexanusmbl. Cxema JIHK—PHK—O6enku. Crpoenune wmonekynst JHK.
Tpanckpunuus: cunte3 PHK na JIHK-marpune. OOpatHas TpaHckpunuus. Crtaiicusr.
I'enernueckuii koa. Cuntes O6enka, ero mexanusm. Permnmukanus JIHK. Kpoccunrosep. Myranuu.
Texnomorust u metononorus pekomOnHanTHeIX JIHK. ['eHeTnueckas u kieToyHasi HHKEHEPHSI.
KionupoBanue. I'eHoM yenoBeka. OT KIETOK K MHOTOKJIETOYHBIM OPraHW3MaM, KIIETOYHBIE
MexaHu3Mbl. CpaBHEHUE NPOKAPUOTOB U dykapuoToB. IIpsimoe OuHapHoe nenenue. Mekos.
Muto3. O6pazoBaHe OpraHOB MHOTOKJIETOYHBIX oprann3MoB. Konnenius nuddepeHnuanbHon
skcnpeccuu reHoB. Tpu 3akoHa Menaens. [IpaBuno Xapau-Baita6epra.

buonorus nosenenus. besycnoBHble U ycinoBHBIE peduieKChbl, MHCTHHKTHL. Kpurtepuun
paccyaoyHOCTH >KMBOTHBIX. [loBenenue Oecrio3BOHOYHBIX. [loBeneHHME BBICHIMX MKUBOTHBIX,
IIPEAEIIbl X PACCyIOYHOU IICUXUKHU, HTHCTPYMEHTAIBHOU U SA3BIKOBOM IEATEILHOCTH.

OBoMOoUMOHHOEe  yuyeHue.  JlapBuHusM.  CHHTeTHYEeCKass  TEOpUsl  DBOJIIOLHUH.
[TonynsiuMOHHO-TEHETUYECKUM MOIX O/,



Makpo3BoJionus, e¢ 00BICHEHHE C MO3MIUI MOMYJISIIIMOHHO-TEHETHYECKOTO MOJIX0/1a.
['eorpaduyeckast, 3KOJIOrHUECKas U PEHPOTYKTHBHAS U30JIAIUSA KaK (PAaKTOPhI MaKpO3BOIOIIHH.
buoreornieno3s - anemMeHTapHas equHuIa Ouoreocgepsl.

[IpuHIMIBI TEOpETUYECKONH OMONOIMH: KOHBAPUAHTHOM PENyIUIMKALIMN U €CTECTBEHHOTO
otbopa.

Tema 8. Anmpononocuueckue Konyenyuu.
AHTponorenes. Cxema 3BOJIONMH MPUMATOB. Bo3pacT aHTPOIIOUI0B.

®dusnonorus YyeJoBeKa: o0rmue MPUHLIUIIBIL. MexaHu3mbl yIpaBJICHUS
(U3HOIOTUUECKUMH TIpoIieccaMu opraHu3ma. Ponb M 3HaueHHe UEHTPaIbHOW, BETreTaTUBHOM
nepudepuitHoil HepBHBIX cucTteM. CeHcopHasi, IBUTaTellbHAs U accolMaTHBHAas Kopa MO3Ta.
Peur u nelictBue. CeHCOpHbIE MOJAJIBHOCTH M COOTBETCTBYIOLIME MM opranbl. duznonorus
SHJIOKPUHHOM cucteMbl. OU3n0NOrus NMUTaHUs, NUILIEBAPEHUS U BblAeneHUs. OYHKIUU KPOBH,
auMdBbl, cepua, TerKuX, MUIIEBAPUTEILHOTO TPAKTA.

Paborocnocobnocts. TpeHupoBka M coxpaHeHue padorocnocoOHocTH. OmnpeneneHue
3JI0POBBS. 37J0POBbE KaK OTBETCTBEHHOCTh. CTapeHne Kak MHOTO(aKTOPHBIN MPOIecc. DMOIUU
U JuMOMuecKas HepBHas cucreMa. [eHOTUNHYeckas OOYyCIOBJICHHOCTh WHTEIJIEKTA U
AMOUHUOHAIBHOCTH. TBOPUECTBO.

Tema 9. Yenosex 60 Bcenennoli (unmezpanbHvle KOHYENnyuu,).

buocpepa u kocmoc. buoreokocmmueckuit monxoa. buo- u  OGHOreopUTMBL.
ConpsiKeHHOCTh U PacCOTIIACOBAHHOCTH OHMO- M aOMOJIOTHYECKUX PUTMOB.

YenoBek u Hoocdepa. bHOreoHOOKOCMHUYECKUIH MOJAXOJ KaK BEpIIMHA 3BOJIIOLMOHHO
ectecTBo3HaHus. Pazsutue B.M.BepHanckum 6MOreokoCMUYECKOTO U OMOr€OHOOKOCMUYECKOTO
MOJIXO0/I0B.

Cunepreruka. KitoueBble MonoXKeHUs] CHHEPI€TUKH: B3aUMOJIEHCTBUE YacTel CHUCTEMBI,
HEJIMHEWHOCTb,  OTKPBITOCTh  CHCTEM,  HECTaOWJIBHOCTb,  SMEpP)KEHTHbIE  KauecTBa,
caMOOpraHu3alsi B BHJE CTPYKTyp — aTTpPakTopoB M T. 1. HeoOpaTUMOCTb BpeMeHH C
CHUHEPTreTHYECKUX MO3MLIUH. MEeXIUCUUIUIMHAPHBIA XapakTep CcuHepreTuku. [IpoGiemsl
KODBOJIIOLIMU YeJI0BeuecTBa U npupoasl. Bosspennsa H.H.Mowuceesa.

OTHKa OTBETCTBECHHOCTH. HCO6XO,Z[I/IMOCTL HOBOM 3THUKHU. HpI/IHI_II/IH OTBCTCTBCHHOCTH U
MaxkCuMu3anusga OTBECTCTBCHHOCTH  KakK HHTeraHBHOﬁ OCHHOCTH Ha BCC BO3MOXHBIC
6JIaFOHpI/I$ITHLIC JJI 4€JIOBCKA MEPCIICKTUBLI. OTHKa U HayKa. OTHKaA U €CTECTBO3HAHUE.

Tema 10. Ilanopama ecmecmsosnanus (0630p).

Hcropuss ecrecTBo3HaHus. EcTecTBO3HAaHME B AHTUYHOCTM M CPEJHUX BEKax.
Hcropudeckuil myTh €CTECTBO3HAHUS K TEOPETUYECKOU ITOJTHOBECTHOCTH.



OcHOBHBIE KOHICIITYAJbHBIC PEBOJTIONHNU B €CTECCTBO3HAHMHU, B TOM YHUCIIC B (bPIBPIKG,
KOCMOJIOTHH, XUMHH, I'COJIOT'HUH, ouonoruu. B3auMoCBI3aHHOCTH KOHIICIIIIUM €CTECTBO3HAHMS.
Hnes 9BOJJIIOIIMH B COBPCMCHHOM C€CTCCTBO3HAHMUH.



6.CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

110 JUCHUIIIIMHEC «AKTyaJ'H:HBIe 3a1a4i BOIIPOCOB €CTECTBO3HAHUA).

Paznensr ¥ TeMBI

®opMa KOHTPOJIA

Tema 2. EcmecmegosHanue u mamemamuxd.

HenpoTuBopeunBOCTh KaK TJIABHBIA HAy4YHBIH KpUTEPHUM
MaTE€MaTUKHU. Maremaruka 51 BOOOpaykaeMble MUPBI.
B3anMHOOZHO3HAYHOE  COOTBETCTBUE MEXAY MATEMaTUKOW W
€CTECTBO3HAHUEM.

pedepar

Hexomopuvie cpedcmea  @usuueckoeo dxcnepumenma. SIBieHue
paauoaKTUBHOCTHU. JleTeKTOpbl YacTull. Macc-ClIeKTpOMETPBI.

cobeceoBanue

Ksanmoeas meopus nona. Poxxaenue u noriomeHue yactul. Bakyym
KaK COCTOSHHME IIOJIsI C HauWMEHbIIEW »JHeprued. BupryaibHble
yacTuubl. CUMMETpHs U 3aKOHbI NpUpobl. CIIOHTAHHOE HapyIlIEHUE
cummeTpun. CUCTEMaTUKa 3JIEMEHTApHBIX YacTHll. JleaeHune u cuHTe3
ATOMHBIX SJIEP.

pedepar

Xumuueckue KoOHYyenyuu.

CtpoeHre XUMHYECKHX »JJIEMEHTOB. MHOrooOpasue THUIIOB
XUMHYECKUX CBA3el. XumMHuueckasa KuHeThka. OIleHKa KIIaCCHUUYECKOU
XAMHH C MO3UIIHMEN HEKIJIACCUYECKOM.

cobeceoBanue

Konyenmyanvnoe cooeporcanue nayk o 3eme.

CoBpeMeHHass KOHLIEMLUSI pa3BUTUS reoc(epHBbIX 000JIOUEK.
XUMHUKO-TUIOTHOCTHAsA AuddepeHnnanus BenecTsa B MAaHTUU U sApe
3eMJIM KaK BaKHEWINHI JTUHAMUYECKUN (haKTOP IBOJIOLUHU 3EMIIH.

pedepat

buonozuueckue KOoHYyenyuu.

I'eansie mexanm3mbl. Cxema JIHK—PHK—6enku. Ctpoenue
moniekysbl JIHK. Tpanckpunums: cunte3 PHK na JIHK-matpune.
O6parnas Ttpanckpunius. Cruadicunr. ['enernuecknii koa. CuHTE3
6enka, ero mexanusM. Perumkamus JTHK. Kpoccunrosep. Myranuu.

KOJUIOKBUYM




Texuonorust u meroponorus pekomOonHanTHbIX JIHK. 'eneTnueckas u
KJIeTo4Has uHxkeHepus. Kilonnposanue. I'eHOM dentoBeka

Aunmpononozuyeckue KoHyenyuu. pedepar

PaborocnocoOHOCTD. TpenupoBka u COXpaHeHHue
pabotocriocobHocTu.  OmpezneneHue 37A0pOBbs.  3MI0pPOBbE  Kak
OTBETCTBEHHOCTh. CTapeHne Kak MHOTO(aKTOpHBIN mporecc. IMOLUU
u TuMOnYecKas HEpBHast cucrema. ['enoTunuueckas
00yCJIOBIIEHHOCTh MHTEJUIEKTA U IMOLIMOHAJILHOCTU. TBOpUECTBO.

Yenosex 6o Bcecenennoii. cobeceloBaHue

OtHka oTBeTCTBeHHOCTH. HeoOxoaumocts HOBOM 3TukH. [IpuHnumm
OTBETCTBEHHOCTH W  MaKCHUMH3aIlMsd  OTBETCTBEHHOCTHM  Kak
WHTETPAJIbHON IIEHHOCTH Ha BCE BO3MOJXKHBIC OJIATONPHUATHBIC IS
YeJIOBEKa MEePCIEKTUBBI. JTHUKA U HayKa. DTHUKA U €CTECTBO3HAHMUE.

7. BOITPOCHI 1JI1s1 CAMOITIPOBEPKM.

UYro Takoe ectecTBO3HAHME?
B 4yem nposiBisieTcss MHOTOMEPHOCTbh €CTECTBO3HAHUSA?
Kak Ha3pIBaeTCs OCHOBHOM TEOPETUYECKUI KOHILIENIT ECTECTBO3HAHUA?
Kak Ha3pIBaeTcss OCHOBHOI T€OPETUYECKUI KOHIIETIT T'yMaHUTAPHBIX HayK?
KakoBo conepkaHue runoTeTUKo- AeIyKTUBHOTO MeToAa?
KakoBo coneprkanue nparmMaTuyeckoro meroaa?
Kakoli 0CHOBHOI KpUTEpHI1 HAYYHOCTH €CTECTBO3HAHUSA?
KakxoB OCHOBHOM KpUTEpUI HAYYHOCTH TYMaHUTAPHBIX HAyK?
KakoBbl Hay4HBIE METOBI MATEMATUKHU?
. Uto uzyqaer maremaTtuka?
. KakoB HayuHBII KpuTEpUl MaTEMaTUKN?
. [Touemy MaTremaTka cToIb 3P PEKTUBHA B €CTECTBOZHAHUN U TYMAHUTAPHBIX HayKax?
. ITouemy HptoTOH cunTaeTcst ocHoBaTeneM (hU3UKH KaK HayKu?
. KakoBo coneprxanue npuHInIa OTHOCUTENbHOCTH [ anumnesn?
. KakoBo conepkaHue KOHLENIMU aOCOMIOTHOCTH (DU3MYECKOrO MPOCTPAaHCTBA U
BpeMeHn?
16. Kakue npotuBopeuns ObUIM BbISABICHBI B MexaHuke HpioToHa?
17. KakoBo coaepxanue aByx nocrynaroB CTO?
18. B uem cocTout conepkaHue KOHIENINHN ONH3KOACHCTBUS?

LCoNoOARWNE

N ol ol
ODhwWwNE O




19.
20.
21.
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KakoBo coneprkanue peinsiTUBUCTCKON KOHIENIUH IPOCTPAHCTBA U BPEMEHU?
KakoBo conepxkaHrne OTHOCUTEIIBHOCTH OJTHOBPEMEHHOCTH?

B kakmx cimyugasx cxoxects ¢opmyn wmexanukun Hpiorona u CTO saBusercs
HauOoIbIIeH?

KakoBo coneprkanue riaaHoro npuniuna OTO?

KakoBo rnmaBHoe coep:kaHue MOHATHS «BOJIHOBAs QYHKITUS»?
CoOTBETCTBYET JIM KBAHTOBAsI MEXAHUKA IIPUHIIUITY TOATBEPKAAEMOCTH?
KakoBo conepkanue npuHLKIIA HATTSAHOCTH?

KakoBo conepkaHue NpuHLHKIIA JONOJHUTEIBHOCTH?

CymiecTBYIOT JM Takue (U3MyYecKue sBJICHUS, KOTOpPble HUKAK HE MPOSBISAIOT ceds B
(U3nIECKUX IKCIIEPUMEHTAX ?

Urto Takoe Bakyym?

Uro Takoe BUPTyaabHbIE YACTULIBI?

Yro Takoe criuH?

KakoBbI KBaHTHI C1a0bIX B3aUMOJEHCTBUIN?

Yro Takoe KanuOpoBOUHAS MHBAPUAHTHOCTh?

Kak cBsi3anbl 1peoOpa3oBaHusi CHMMETPHUH C 3aKOHAMU COXPaHEHUs?

KakoBo conepskanue mepBoro Hauana TEpMOJUHAMUKHN?

KakoBo conepskanue BTOpPOro Havyajia TePMOIMHAMUKN?

[TonTBepkmaeT 1 coBpeMeHHas pu3MKa rUunoTe3y TeIoBoii cMeptu BeenenHoii?
KakoBo coneprkaHue NpruHLKIIA THOCEOJIOTHYECKOr0 akTyain3ma?

Yro Ttakoe Becenennas?

KTo 13 yueHbIX nepBbIM TEOPETUUECKH MpeACcKa3al HeCTaMOHApHOCTh Beenennoi?
KakoBo conepskanue ¢popmyinsl Xad6ma?

Kakwue BbIBOABI CIIEAYIOT U3 aHaIM3a (aKTa HAIMYUS PETUKTOBOTO U3JIyuyeHuUs?
Ob6nanaer nu Beenennas HeKUM HEHTPOM?

[Touemy enuHOOOPA3HO pacHIMPAIOTCS pa3anuHble obnacTu Beenennoit?

Kak npousomen «300mapKk» 3J€MEHTapHBIX YaCTHULL?

Kak 00BbsacHATH akT BO300IaJaHHs BEIIECTBA HAJl AHTHBEIIIECTBOM?

Kak oOpasyrorcs 38371617

KaxoB nctounuk 3Hepruu 383117

Yro Takoe yepHas abipa?

KakoBo conepkaHue aHTpOIHOIO MPUHIINIIA B KOCMOJIOTUU?

Kakwue peBostoniy B pa3BUTUM KOCMOJIOTHYECKOIO 3HAHUS BaM U3BECTHBI?
KakoBa cnenudpuka xumun?

KakoB riiaBHbIN KpUTEPUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

Kakue Tumbl XuMHUeCKUX CBsI3€l BaM U3BECTHBI?

Yro Takoe XMMHYECKas pEaKTUBHOCTD BEILECTB?

KaxoBa TeopeTrnyeckas OCHOBa HEKJIACCHUECKOW XUMUN?

KakoBbl criocoObl U3MepeHusi BpEMEHH B T€0JIOTUH?

KakoBo crpoenue siapa 3emin?

KakoBo cTtpoenne ManTuu 3emin?

Yro Takoe mutochepa?

KakoBo cofepkaHue KOHIENIIUNA HENTyHu3Ma?

KakoBo conepxaHre KOHUENINY TTyTOHU3MA?

KakoBo coniepxaHne KOHLETIUH I7100a1bHOM 9BOMIOLUHT 3eMiTu?

Kax mporcxoauT XuMHUKO-TIIIOTHOCTHAS tuddepeHiuaus Bemectna?
KakoBsl aTarsl 11100anbHOM 3BOIIOIUN 3eMITu?

KakoBbl 3xonornyeckue GyHKIuu autochepsi?

Kakoga crieruguka reorpapuieckoit o6onouku 3eman?

Kak nmpoucxoauino cTaHoBi€HUE KU3HU HA 3emiie?

Kakoga crieruguka xuBoro?
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KakoBbI OCHOBHBIE ATarbl OMOIOTMYECKON IBOIONUHY Ha 3emiie?
Kaxkosa ctpykrypa JJHK?

Kak npoucxonut cunres PHK na JIHK-marpune?

KakoB MexaHu3m cruialicunra?

KakoBbI 0cOOEHHOCTH T€HETUYECKOTO Koa?

KakoB mexanu3m cuHTe3a Oenka?

KakoB mexanusm perukanuu JTHK?

KakoB MexaHu3M 00paTHON TPaHCKPHUIIITUHN?

KakoB mexanusm penapauuu JJHK?

KakoB MexaHu3M KJIOHUpOBaHUs?

Uro Takoe reHoM 4esnoBeka?

Yro Takoe reH?

KakoBo cTpoeHne 6MOIOTHYeCKUX KIETOK?

KakoB Mexanu3M o0Opa3oBaHuUsl MOJIOBBIX KJIETOK?

KakoB MexaHn3M oOpa3oBaHMsI COMaTHUECKUX KIIETOK?

B yem cocroutr ocHOBHOE cojepkaHue KOHIenuuu MU epeHInaTbHON IKCIPECCHH
reHOB?

KakoBo conepskanue nepBoro 3akoHa Menaens?

KakoBo coneprkanue BToporo 3akoHa Menzaens?

KakoBo conepskanue Tpetsero 3akona Mennens?

KakoBo coneprkanue 3akoHa Xapau-BaitaOepra?

KakoBbl 0cOOEHHOCTH MOBEACHHS 0€CIIO3BOHOYHBIX ?

KakoBbl 0COOCHHOCTH MTOBEACHHUSI ITO3BOHOYHBIX ?

UYro npezacTaBiseT co00i A3bIK )KUBOTHBIX ?

B uewm 3akmrouaercs riiaBHas ujes AapBUHU3MA?

KakoBo conepskanue nomyasiuoOHHO—TEHETUYECKOro moaxoa’?
Uro Takoe kiagoreHes?

Yro takoe 6uoreocdepa?

KaxoBo coneprkanue npuHIKIa KOHBAPUAHTHOU PEAYTITUKAIINH?
Kakue npuHIUIBI COCTABISIOT OCHOBAaHUE OMOJIOTUN KaK HAYKU?
KakoBa 30050rnueckas xapakTepucTiKa yenoBeka?

KakoBbI OCHOBHBIE 3Tambl cTaHOBIEHHs: HOMO sapiens?

. Uto takoe ¢puznomnorus?

. Kakum o0Opa3om ocyiiecTBisieTcs ynpaBieHUue PU3N0IOTHYECKUMU Tporieccamu’?
. Kakue QaxTopsl crnocoOCTBYIOT COXpaHEHHIO pabdOTOCIOCOOHOCTH YeJIOBEeKa Ha
BBICOKOM ypOBHE?

. Uro Takoe 310poBBE?

. B Kakoil cTeneHn TeHOTHI OINpeNeNsieT BapHaTUBHOCTh MOKa3aTeled MHTEIUIEKTa U
SMOLMOHAIBHOCTH?

. Uto Takoe Hoocepa?

. KakoBo conep:kanne 6M0reOHOOKOCMUYECKOTO roaxoaa?

. Uto Takoe cuHepreTuka?

. KakoBbI XxapakTepHbI€ YepThl CHHEPTETUKH?

. KakoBa ¢ mo3umuii CHHEpPreTHKN HOBasi CTPATETUsl MOBEICHUS YEJIOBEKa, aJIeKBAaTHAs
peanusm XXI B.?

KaxkoBo coneprxanue npuHIMna OTBETCTBEHHOCTH?

UYto Takoe Hayka?

KakoBbl 0COOEHHOCTH pa3BUTHUS HAyKH B AHTUYHOCTH?

KakoBbI 0cOOEHHOCTH pa3BUTHUS HAYKU B CPEAHUE BeKa?
KaxoBsl ocobeHHOCTH pa3BuTHs Hayku B HoBoe Bpemsi?
KakoBbI 0COOCHHOCTH pa3BUTHUS HAYKH B HAITU JHU?

KaxoBo conepkaHne KOHIENIMH HayYHBIX PEBOIIOLUI?



8. MaTepuaJjibl NPOMEKYTOYHOI0 KOHTPOJISA: TECTOBbIE 3aIaHUS.

1.CnpaBeyinBO B MEXaHMYECKOW U DJICKTPOMArHUTHON KapTUHE MUPA:
1) nepemenieHNE CO CBEPXCBETOBON CKOPOCTHIO HEBO3MOKHO;
2) IBUIKYIIIEE TEJIO ICUCTBYET Ha JBUKUMOE, @ BCTPEUHOI'O MPOTUBOACHCTBUS HET;
3) 3Hasg NPUYMHY MOKHO TOYHO U OJTHO3HAYHO PACCUUTATh €€ CIIE/ICTBUE;

4) mo0oe TBMKEHUE CBOJUTCS K TIEPEMEIICHUIO YaCTHII.

2.YcTaHoBUTE COOTBETCTBHE MCXKAY ONpCACIICHUEM METOJa HAYYHOI'0 IIO3HAHUA U CaMHUM

MCETOAO0M:

1) onpenenenne KOIMYECTBEHHOW 3HAUMMOCTH CBOWCTB, CTOPOH ~ M3y4aeMoro oObeKTa
WnIn ABJICHUA C IIOMOIIBIO CIICIHUAJIbHBIX TCXHUYCCKUX yCTpOfICTB;

2) aKTMBHOE LEJICHANPABIEHHOE, CTPOrO KOHTPOJIUPYEMOE BO3AECHCTBUE HAa OOBEKT

(9KCTIEpUMEHT, U3MEPEHUE);

3. JIns eCTeCTBEHHBIX HAyK XapaKTEPHO:
1) cTporo o0beKTUBHOE 00BACHEHUE IeWCTBUTEIHHOCTH;
2) MHAUBUAYAIbHOE IOHUMaHUE MUPA;
3) packpsITHE 1Ie7Ield, HAMEPEHUH YeJI0BEKa,;

4) UCTONKOBAHUE SIBJICHUN.

4. Pacromoxure MNPEACTABJIICHUA O MATCPUU B MOPAAKE UX BOSHUKHOBCHHA:

1) cymectByOT 2 GOpMBI MaTepHH, 00JAJAONINE TPOTUBOIMOJIOKHBIMUA CBOMCTBAMU —

BELIECTBO U (U3UYECKOE T0JIE;
2) 4% cTHXHii, CMEITAHHBIX B ONPEIENECHHBIX IPOTOPLIHSIX;
3) Mexay marepueii B popMe rpaBUTAIIMOHHOTO IMOJIS U TEOMETPHUUESCKUMHU CBOWCTBAMH

MMPpOCTPAHCTBA — BPECMCHU HECBO3MOKHO IMPOBECTU YCTKYIO I'PAHL;

5.Pacmonoxure MNPEACTABJIICHUA O IBUKCHHUU B TOPAAKC UX BO3HUKHOBCHUSA:

1) ecTecTBEHHOE M HACHIBCTBEHHOE;
2) MHOXECTBO (OpM JIBHKEHUS,
3) MexaHuYecKoe.



6.11HBapUaHTHOCTB:

1) neliTpanuswm;
2) CUMMETpHSI;
3) acuMMeTpus;
4) >KBHBAJICHTHOCTb.

7.Apucrotens ckazan «[Ipupoja He TEPIUT MyCTOTHI», ITO O3HAYAET:

1) mycroro MpocTpaHCTBa HE CYIIECCTBYET;

2) MaTepusi paBHOMEPHO pacrioyiaraeTcsi B MPOCTPAHCTBE;
3) 3amoJHATH MYCTOTHI 3HAHUS;

4) BIyMYHBO OTHOCHUTCS K IPUPOJIC.

8.YBenuueHne KOHIEHTPAIIMU PEarupyroliuX BEIIECTB MPHUBOJUT K YBEIUYCHHUIO CKOPOCTH

XUMUYECKON PEAKLUHU, TIOCKOJIbKY:

1) moHMKaeTCs YHEPreTHYCSCKU Oapbep peakum;
2) YBEJIWYMBACTCS YUCIO aKTHBHBIX MOJICKYIT;

3) BbIIIE BEPOSTHOCTH CTOJIKHOBEHHS PEarcHTOB,;
4) pacTer CKOPOCTh JIBUKCHUS MOJICKYIL.

9.YcTaHOBUTE  COOTBETCTBHME MEXAY YPOBHEM OpraHM3allMiM JKMBOW  MaTepuu
XapaKTEPUCTUKON IIPUCYLIEN EMY:

1) nomynsiws; AJIeMEHTapHAasi CTPYKTYPHAs €IMHUIIA )KU3HU;
2) BuUf; AJIeMEHTapHasl €IMHUIIA SBOJIOLINH;
3) KIieTka; €MHUIA CUCTEMATHUKH KUBBIX CYIIECTB.

u

10.Monexyna JIHK conepxutr ydactok u3 90 HYKJI€OTHIOB, KOTOPBIH KOJUPYET MEPBUYHYIO
CTPYKTYpy Oenka. Unucino aMuHOKUCITIOT, BXOASIIUX B COCTaB Oelika, KOTOPBIA MUMPYETCS STUM

yuactkoMm JITHK, paBHo:

1) 30;
2) 90;
3) 270;
4) 49.

11.bpuTaHckas SHIMKIONEIUS MOSICHSIET AeTepMUHI3M cTpokamMu Omapa Xaitsima

1) Cymum cuuTaii TOJIBKO JyX BE3IECYIIUit, Ty>KIbli BCIKUX BEIECTBEHHBIX MEPEMEH;

2) Yx 1 — s 3aps TBopeHbs 3amucaia To, 4To npodteT nocieanuid. CyTHbIi JIeHb;

3) Sln, myapenom npeasioKEeHHBIN IPUMH, U3 PYK XKe Iypaka He PUHUMai Oajib3amMa;

4) B »Tom MHUPE HC BBIPACTCT IIpaBJbl HO6€F, CIIPaBCAJINBOCTL HC IIpaBHJIa MUPOM

BOBCK.

12.MonekyJIsipHO — KUHETUYECKasi TEOPUs MO3BOJISET PACCUUTATD:

1) BEepOATHOCTBH TOTO, YTO MOJICKYJIa HMEET TaKyI CKOPOCTh;



2) cpenHue 3HAUCHHS BEIMYMH, XapaKTEPU3YIOLINX KOJJICKTUB MOJICKYJI ra3a;
3) cKopocTh JTr000# 3aJTaHHOI MOJIEKYJIBI r'a3a;
4) OTKJIOHEHHE CKOPOCTH JAHHOW MOJICKYJIbI B JAHHBIA MOMEHT BPEMEHH OT CPEIIHEH.

13.ATpuOyTHI SBOIOIIHH:

1) caMOnpoOM3BOILHOCTS;
2) HEoOpaTUMOCTB;

3) 00paTMMOCTB;

4) HanpaBICHHOCTb.

14.B xuMHu4ecKOM IpeBpalICHUN MOJICKYJIa:

1) He U3MEHSIET CBOM COCTaB;
2) HE U3MEHSET JIEKTPOHHYIO CTPYKTYPY;
3) He coxpaHsercs;

4) COXpaHsIOT CBOIO UHIMBUIYAIbHOCTD.

15.YkaxkuTe MON0KEHHUs,, KOTOPbIE COOTBETCTBYIOT HEHACIEICTBEHHOH (MOAM(PHUKAIIMOHHON)
M3MEHYUBOCTHU:

1) ¢opmupoBaHuE U3MEHEHUI COMTPOBOXKIACTCS M3MEHEHUEM TeHOTHIIA;

2) W3MEHEHHs MEePeIaloTCs 10 HACIIE/ICTBY;

3) u3MeHEeHUs HOCAT MPUCTIOCOOUTENBHBII XapaKkTep;

4) cremeHb BBIPAKCHHOCTH M3MEHEHHH B (EHOTHIIC 3aBUCHT OT CHIBl H
MPOJOKUTENBLHOCTH (PaKTOPOB, MX BBI3bIBAIOIIHX.

16.[lokazarenbCcTBaMM TOTO, UYTO TMPEACTABUTENM PA3HBIX YEJIOBEUECKHX pac OTHOCATCS K
OJTHOMY U TOMY ¢ OHMOJIOIrHYECKOMY BHYy Ye0BeK pa3yMHubiii (HOMO sapiens) ssistotcst:

1) OopraHM30BaHHOCTH B BBICOKOPA3BHTYIO COIMATBHYIO CTPYKTYpy — UEIOBEUECKOE
00I1IECTBO;

2) eauHCTBO (heHOTHUIIA MPECTaBUTENICH BCEX pac;

3) OIUH U TOT e XPOMOCOMHBII HAabOP;

4) TpHUCIIOCOOJICHUECKUI XapaKTep OTIMYMTEIbHBIX MPU3HAKOB I TMPEICTaBUTEIICH
Ka)XJ10M U3 pac.

17.CxopocTh cBeTa:

1) HEC 3aBHUCHUT OT HallpaBJICHUA JBUKCHUA CUCTEMBI OTCUCTA,

2) 3aBHCHUT OT a0COJIFOTHOT'O 3HAYCHHUS CKOPOCTH ABUIKCHUS CUCTCMbI OTCUCTA,
3) 3aBUCHUT OT HAITPABJICHHA, HO HE 3aBUCHUT OT «UL>» CUCTEMBI OTCUCTA,

4) HEC 3aBHUCHUT OT «UL» CUCTCMBbI OTCUCTA.



18.0cnoBy OTO:

1)
2)
3)
4)

C «CONSt» B 00macTsX, Te rpaBUTAIIMOHHBIMU CUJIAMU MOXHO IpeHeOpeyb;

«M» He DKBUBAJICHTHA E B HEeMHEpLMAIbHBIX CUCTEMaX OTCUETa;

const B J1r00BIX cHUCTEMAaX OTCUETA;

BCe (pM3UUYECKUE MPOLECCHl NPOTEKAIOT OJAMHAKOBBIM 00pa3oM B JIHOOBIX CHUCTEMax
oTcUera.

19.9kocucrema:

1)
2)
3)

4)

COBOKYITHOCTb OPTaHU3MOB U HEOPTraHMUYECKUX KOMIIOHEHTOB OKPYKAIOIIEH CpeJibl, B
KOTOPOM MOKET OCYIIECTBISATHCS KPYTOBOPOT BELIECTB;

OpraHu3allMOHHasl TPyNIa B3aUMOCBS3aHHBIX MOIMYJSAIHMA, PACTEHHH, XHUBOTHBIX,
rpuOOB U MUKPOOPTaHU3MOB, KHUBYIIUX B OJHHUX U TE€X )K€ YCIOBUSIX;

COBOKYITHOCTb (DaKTOPOB Cpellbl, B MpeesiaXx KOTOPOl BO3MOXHO CYIIECTBOBAaHHE
BU/JIA;

KOMIUIEKC TPUPOIHBIX TNl U SBJICHUH, C KOTOPHIMUA OPTaHW3M HAXOAWUTCS B TECHOM
B3aMMOCBSI3H.

20.I'a30Bas pyHKIIKS KUBOTO BelleCcTBA B Ouocdepe 00ycinoBiIeHa ClIOCOOHOCTHIO OPraHU3MOB:

1)
2)
3)
4)

HaKallJIMBAaTb pa3/IM4YHbIC BEIICCTBA,

OCYHICCTBJIATDL CJIOKHBIC ITPEBPAILLICHNA BEIICCTB B JKUBBIX TCJIAX;
MOTJIOIIATh U BBIACIIATE KUCIIOPOA U er'IeKI/ICJ'IBII‘/‘I ras?

BBIACTATh XUMHWYCCKHUE BCIUICCTBA.

21.I'paBUTalIMOHHOE B3aUMO/IEHCTBUE:!

1) mepeHocuTcs GOTOHAMU;

2) He IeUCTBYET B MAKPOMHUPE;

3) CBOWMCTBEHHO BCEM MaTepUAIbHBIM 00BEKTaM;

4) SBISIETCSI OMPEICIISIONINM B MEraMUpe.

22.BepHo nu:

1) HnaOnroneHWe BOJIHOBBIX CBOWMCTB JeNlaeT HEBO3MOXXHBIM HCCIICIOBAaHUE €ro
KOPITYCKYJIIPHBIX CBOMCTB;

2) HaOmIo/IeHHE KOPITYCKYJSPHBIX CBOMCTB JeNacT HEBO3MOXKHBIM HCCIICAOBAaHUE €ro
BOJIHOBBIX CBOMCTB;

3) HaOmrofieHHME BOJHOBBIX CBOMCTB  J€Nla€T HEHY)KHBIM  HCCIICJOBAaHHE  €ro
KOPITYCKYJIIPHBIX CBOMCTB;

4) HaOmoAeHUEe KOPIYCKYJSPHBIX CBOWCTB JeNaeT HEHY)KHBIM HCCIEOBAaHUE €ro

BOJIHOBBIX CBOWCTB.

23.@yHIaMEeHTAIbHOE B3aUMOJICHCTBUE IO BEIMYMHE OTHOCHTEIbHOW HWHTEHCHUBHOCTU (OT

OoJIbIIIel K MEHBIIICH ) pacToiaracTcsi B CJICIYIONMIEM MOPSIIKE:

1) cunpHOE, SNIEKTPOMarHuTHOE, c1aboe, TPaBUTAIMOHHOC;



2) rpaBUTAIMOHHOE, SJIEKTPOMArHUTHOE, c1aboe, CUIIHHOE,

3) cnaboe, TpaBUTAIIMOHHOE, CUIIBHOE, 3JICKTPOMArHUTHOE;

4) QJICKTPOMAarauTHOEC, I'paBUTaAllMOHHOC, CUJIBHOC, ciaboe..

24.YCcTaHOBUTE COOTBETCTBUE MEXAY CTPYKTYPHBIM YpOBHEM BcelleHHOH U OCHOBHBIMU

3aKOHOMCPHOCTSMU ABUKCHUA OOBEKTOB B HEM:

1) meramup; 3akoHomepHocTH CTO u OTO;
2) MakpoMHUp; 3aKOHBI KJIACCHYECKOW MEXaHUKHU H AJICKTPOJHHAMHKH;
3)MHUKpOMUD; 3aKOHBI KBAHTOBOW MEXaHUKU H AJICKTPOIUHAMHKH.

25.YKaXuTe XapaKTePUCTUKH dJIEMEHTAPHBIX YaCTHIL;
1) Mmacca 1mokosi, CIuH, CTPaHHOCTb, SHTAJIBIIHS, IIBET;
2) Macca, 3apsJi, KBAaHTOBOE YHCJI0, BAJIGHTHOCTh, apOMAT;
3) BpeMmsl KU3HH, SHTPOMHSL, 3apsi], LIBET, MOMEHT UMITYJIbCa;

4) macca, 3aps], CIUH, BpeMsl )KU3HH, BHYTPEHHUE KBAaHTOBBIE YHCIA.

26.Atomusm JleBkunma — JlemokpuTa ObU1 OCHOBaH Ha HJIEe:
1) B 1BHKEHUU aTOMOB IPUCYTCTBYIOT 3JIEMEHTHI CITy4aifHOCTH;

2) BCE COCTOUT M3 MEJbYANUIINX, HEJIETUMBIX YaCTHUI] — ATOMOB, KOTOpbIE OECIIOPSI0YHO

ABWIKYTCS B ITYCTOTEC,

3) mpu COEIMHEHUM aTOMOB Tella BO3HUKAIOT, HEKOTOPOE BpEMsl CYIIECTBYIOT, a 3aTeM

pa3pymaroTCsa, BHOBb paCChINasACh Ha aTOMBI;

4) Bce COCTOMT M3 HEACTUMBIX U AePOPMHUPYEMBIX KOPIYCKYN, KOTOpbIE IJIOTHO

MIPUJIETAIOT JIPYT K APYTY, HE OCTaBJIASA MECTa JJIsl ITyCTOTBHI.

27.0cHOBHasl MPUYMHA TAPHUKOBOTO 3¢ (eKTa — 3T0:

1) YBCJINYCHUC B aTMOC(bepC KOHIOCHTpaluu COCHHHCHHﬁ, OorjIonrarommx I/IH(I)paKpaCHOC

U3JTyYCHHE;
2) BeIpYyOKa JIECOB;

3) HU3MCHCHUC HAIIPAKCHUA ABUXKCHUA U NHTCHCUBHOCTU OKCAHUYCCKUX Te‘leHHﬁ;

4) TerIoBbIAETICHUS MPOMBIIIUIEHHBIX TPEIIPUITUN.
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9. BOITPOCHI IJIA ITIOAT'OTOBKU K 3AYETY.

EcrecTBeHHOHAy4Hast U TyMaHUTapHAas KyJIbTYpPHI.
Hay4nplii MeTO/, HayKa U €€ POJIb B )KU3HH OOIIECTRA.
AHTUYHAs KapTUHA MUpA.

I'enuonienTpuyeckas cucrema mupa Konepauka.
3akonsl Kemepa.

Knaccuueckas mexannka HeroToHa.
XapakTepHbIE YePThl MEXAHUYECKOU KapTUHBI MUPA.
DJIeKTpOMarHuTHas KapTHHaA MUpa.

Konuenuuu naabHOIEHCTBUSA B OJIM3KOACHCTBHSL.
CTpyKTypHBIE YPOBHU OpraHU3allMd MaTEPUH.

4 Buna (hyHIaMEHTAIBHBIX B3aUMOJICHCTBUH.
DJIeMEHTapHbIE YaCTHUIIbI.

CrenuanbHasi TEOpUs OTHOCUTEIBHOCTH A. DUHIITEHHA.
OO6m1as Teopuss OTHOCHTEIILHOCTH.

I'nmoTe3a KBaHTOB.

[IprHIMIIBI KBAHTOBOM MEXaHHKHU.

YPpOBHM XMMUYECKOTO 3HAHUS.

YueHune o cocTaBe BEIISCTBA.

3aKOH KpaTHbBIX OTHOILICHUH.

3akoH ABOTrajpo.

[IpuHIIMI BO3pacTaHUs SHTPOIUU.

Crpoenue 3emin.

MounekyspHbIil ypOBEHb OpraHU3alliu )KMBOTO
Teopus SBOTIONMHA OPTaHUYECKOTO MHPA.
['MnoTe3bl MPOUCXOKIACHUS KUZHU.

OCHOBHBIE TIOJIOKEHUST TEOPUU IBOIOLIUH.
HyknenHoBbIe KUCIOTHI U TEHETUUECKUI KOJ.
YenoBek- peHOMEH MPUPOIBI.

buocdepa.

®opmupoBaHue HOOChEpHI.

[TpeogoneHue SKOIOTHIECKON KaTacTPOQHI.



10. YHEBHO-METOUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

JAUCHUIIJINHBI.
a) OcHoBHas1 iMTEpaTypa.

1. TopenoB A.A. Konueniuu coBpemeHHoro ectrecrBo3Hanus: Kypc nexuuii. M., Lentp, 2007 —
208 c.

2. I'pymesuukas T.I'., Cagoxun A.Il. Konnenuuu coBpeMEHHOTO eCTeCTBO3HAHUS: YueOHoe
nocobue. — M.: Bricag mikoiia, 2007. — 383 c.

3. Hanunosa B.C., KoxxeBuukoB H.H. OcHOBHBIE KOHLIETIIIIM COBPEMEHHOT'O €CTECTBO3HAHMS:
Y4ebHn. mocodbue s By30B.-M.:Acniekt [Ipecc, 2007. —256 c.

4. Jlyouumesa T.S1., [Turapes A.FO. CoBpeMeHHOE ecTecTBO3HAHUE. Yu. mocobue.-M.
«Mapxketunry, 2007. — 160 c.

5. KapnenkoB C.X. KoHnenuu coBpeMEHHOT0 €CTeCTBO3HaHUs: YueOHuK.-M. Bricias mkona.
2007. - 334 c.

6. Kmmak H.IO. Kpartkuii koncnekT sieknwmii mo KCE.- kadenpa coBpeMEeHHOTO €CTECTBO3HAHUS
CII6 MHX3KOH ( ¢dunman B r.Yebokcapsr), 2009.

7. Konucmekr nekiuit mo KCE. — Coct. Pesckas H.B.- CI16: Anbda. 2008.-160 c.

8. Konuenmuu coBpemenHoro ectectBo3Hanus. - [lox pen. B.H.JIlaBpunenko.: M.IOHUTU,
2008.- 303 c.

9. KoHuemniuu cOBpeMEHHOTO €CTECTBO3HAHMSL.: Y4eOHUK /i By30B noj1 pen.C.U.Cambiruna.-
PocroB-n-/1.: ®enukc, 2008, 2003.-576 c.

10. JIunoko I1.O. IIpakTukym o ecrecrsozHanuio — Pocros-Ha-/{ony/ ®enuxc. 2008.- 320 c.

11. Jlocs B.A. OcHOBBI COBpEMEHHOTO ecTecTBO3HaHuA. ¥Y4. mocooue. M., UHOPA, 2007. — 192 c.

12. MacnennukoBa U.C., JIpt60oB A.M., lllanomuukosa T.A. KoHnenmu coBpeMeHHOTO
ectectBo3Hanus. - CI10, CII6GI'MDY. 2008.-283 c.

13. Haiigeim B.M. Konnenuu coBpemeHHoro ectectBo3Hanus. M.:Bricmias mkona, 2009.

14. Py3aBun I'.11. KoHuenmuu coBpeMEHHOTO €CTECTBO3HAHUSA: Y YeOHUK I BY30B.-
M.:IOHM1TH,2009.-287 c.

15. Topocsu B.I'. Konuenuuu coBpeMeHHoro ecrectBozHanusi. M.:Beiciias mikosna, 2009.- 208 c.

0) lonoJiHUTe/ILHAA JIUTEPATYpA.

1. Kanne B.A. «KoHienuuu COBpeMEHHOTO €CTECTBO3HAHUM». YueOHuK nof pen. A.B. Jlepsruna.
Mockga. «Jlorocy, 2003r.

2.

Haiigpim B.M. Hayunas peBomtonuss U Ouosornyeckoe Io3HaHue: (uiocodpcko-

MeTogoJornueckuit anamms. M., 1987.

3. Apucrotens. Metadusuka /Cou.:M.,1976.

4. Kmuddopa B. O npoctpancTBenHoi Teopun Matepun. M.,1979.

5. A.Ditamreiin, JI.Mudensa. DBomronus puzuxu. M.,1965.

6. Bepnanckuii B.1. XKusoe BemiectBo B 6uocdepe». M. Hayka,1999.

7. KapnienkoB C.X. «CoBpeMeHHOTO ecTecTBO3HaHUE». M..: Akagemuueckuil npoekt,2003.

DNEKTPOHHBIE PECYPCHI

1. http://elibrary.ru/item.asp?id=15211462

2. http:// twirpx.ru
3. http://elibrary.ru/item.asp?id=17682128



http://elibrary.ru/item.asp?id=15211462
http://elibrary.ru/item.asp?id=17682128

Pabouas nmporpamMma JuCHUILIAHBL «AKTV&HBHBIG 3aa49i BOIIPOCOB €CTCCTBO3HAHUA» COCTABJICHA

B cooTBeTcTBUH ¢ TpeboBanusimu ®I'OC BO mo wampasnenuto moaroroBku_06.04.01 buosnorus,

YTBEP)KJICHHOTO TpHKa3oM MuHucTepcTBa oOpazoBaHust W Hayku Poccuiickoir ®Denepanuu OT
«11» aprycra 2020 1. Ne 934 .

[TporpaMmMy cocTaBuia:
K.d-M.H., noueHT kabeapsl Teop. duzuku 3.X. [ alitrykuesa
(momxHocth, ®.1.0.)

[Tporpamma o100peHa Ha 3acenanuu Kadeapbl «broaorusy
[Tporokon Ne 9 ot «21» uronsa 2023 roga

[Iporpamma 0J100peHa Y4eOHO-MeTOUYSCKUM COBETOM XHMHKO-0HNO0JI0THYECKOTO
dakyIbTeTa/MHCTUTYTA
[Tporokoi Ne 10 ot «23» uronst 2023 rona

[TporpamMma paccMoTpeHa Ha 3acelaHud Y 4e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA
[Tporoxon Nel0 ot «26» urons 2023r.



CBe)IeHHH 0 MEPEYTBEPKACHUU TIIporpamMmbl Ha oqepeuﬂoifl y‘leﬁﬂblﬁ rox m
perucrpanuun H3MEHEeHHH

YyeOHsblii Pemrenue Buecennnie uamMenenus IMonmuce 3aB.
roJ Kadeapsl kadeapou
(Ne mpoTtokora,
JaTa)




