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PABOYASA ITPOT'PAMMA JTUCHHUITJINHBI

«Konuemmn COBPEMECHHOI'0 €CTCCTBO3HAHM )

Hanpasnenue/crienmanbaoctsh 01.03.01 MaremaTtuka

KBanugukanus (cTeneHs) BeITyCKHUKA — OaKaIaBp

Bmagnkaskas 2017



[IporpamMma cocrtaBieHa B cOOTBeTCTBUHM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIApTOM BBICHIETO oOOpa3oBaHusi 10 HampaBieHutro mnoaroropkd 01.03.01 Maremaruka,
YTBEPKJICHHBIM TTpUKa3oM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepamnuu ot 07.08.2014
r. Noe 943, y4yeOHBIM IUIAHOM TIIOATOTOBKM OakanaBpuata mo HampasieHuto noarotoBku 01.03.01
Maremaruka, npoduib «Anredpa, Teopus 4Hcesl, MaTeMaTHUYecKas JOTUKa», YTBEPKIACHHBIM Y YEHBIM
coetoM ®I'EOY BO «COI'Y» ot 27.04.2017 1. Ne 11.

Cocrasutenu: mpodeccop kadenps! Gpuzuku u actpoHomun TypueB A.M.

Pabouas mporpamMma o0CyXkJIeHa ¥ YTBEpIKAEHA Ha 3aceaHuH Kadeapsl GU3UKH U aCTPOHOMUH
(mpotokon Ne7 ot 23.03.2017 r.)

OnobOpeHa coBeToM (aKynbTeTa MAaTeMATUKH U HH()OPMAIMOHHBIX TEXHOJIOTHI
(mpotokon Ne5 ot 31.03.2017)



1. Crpykrypa 4 0011asi TPYA0EMKOCTb U CHUTIIHHBI
OO01mmas TpyA10eMKOCTh TUCHUTUTHHBI COCTaBIseT 4 3a4€THbIe enuHullbl. (144 gac.).

Ounas ®opma
o0yueHus

Kypc 4
Cemectp 8
Jlexun 52
IIpakTHyecKue 3aHATUL 52
JlaboparopHbie 3aHATHS -
Koncynpranuu -
WToro ayaiuTOpHBIX 3aHATHHA 104
CamocrosTenpHas paboTa 40
Kypcogras pabora -
3auer +
DK3aMeH _
OO01ee KOJIMYECTBO YacoOB 144 ygac.

2. Heau ocBoeHHS TMCUHUIIHHBI
Lenpto wu3yueHus aucuUIIMHBI «KOHIENIIMM COBPEMEHHOTO €CTECTBO3HAHUS»  SIBJISETCS
dbopMUpOBaHHE Y CTYACHTOB YCTOWYHMBOW MHPOBO33PEHUECKON KOHIICMIIMM, OCHOBAHHON Ha
JOCTHXKEHHSIX €CTECTBEHHOHAYYHBIX JUCITUTUINH.

3. Mecrto mucuunymHbl B ctpykrype OITIOII
JucuuruinHa «KoHLenust COBpeMeHHOT0 €CTECTBO3HAHU OTHOCUTCS K JUcHUIUIMHAM biok 1.
Jucuunnunel (Monynu). Bapuatusnas yacte. b1.B.11.

JI1st u3ydeHust TUCUMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHHS M KOMIIETEHIINH, TTOJTyYeHHbIC
00y4arolUMUCs B CpeIHEH MIKoIe.

4. TpeOGoBaHus K pe3yibTaTaM OCBOCHMS AUCHUILUINHBI (KOMIIETEHIIMH 00y4YaloIerocs,
(¢opmupyembie B pe3ybTaTe 0CBOCHHUS IMCHUIIIMHBI (MOAYJIfA)

Komnerenmuu obyuvaromierocs, GopMUpyeMbIe B pe3ybTaTe OCBOECHUS AUCIUILITUHBL.
B pesynbraTe wu3yueHMs JUCHUIUIMHBI OOydYaroIMMCS JOJDKEH 007ajaTh  CJeIyIOIUMU
KOMITETEHIIUAMU (pe3yJabTaTaMUi OCBOEHUsSI 00pa30BaTeIbHON MTPOTPaMMBI):

OK-9 -crtocoOHOCTBIO NCIIOIB30BATH IIPUEMBI TIEPBOM MOMOIILM, METO/IbI 3AIIUTHI B YCIOBUSX
YPE3BBIYANHBIX CUTYALIU;

I1K-1 -criocoGHOCTBIO K ONpeAeIeHUI0 00X GOPM U 3aKOHOMEPHOCTEH OT/AEIbHOM NMpeIMEeTHON
o0nacTy;

[TK-6 -criocoGHOCTBIO MepeaBaTh Pe3yJIbTaT MPOBEACHHBIX (PU3NKO-MATEMATHUECKUX U
MPUKJIAIHBIX UCCIIEN0BAHUN B BUJI€ KOHKPETHBIX PEKOMEHIAINI, BEIPAKEHHON B TEPMUHAX MPEIMETHON
00J1aCTH U3YYaBIIETOCS SBJICHHUS.

B3auMocCBsI3p  TIIIaHUPYEMBIX PE3YJIbTATOB OOyYEHUS 1O JUCHUILIHHE C  (HOPMUPYEMBIMU
koMmrereurmamu OITOIT:

Komnerenuun
Ilnanupyemble pe3yabTaThbl 00y4eHHsl, COOTBETCTBYIOIIUE
¢popmupyembim komnerenuusam OITOII
Kon DopMyHMpPOBKa
3HaTh: YmMmersn Baanern:




OK- | cmocobHOCTBIO MOCJIEHNE HAYYHbIE C Hay4YHO- aHaiM3a Hay4HOM
9 MCIIOJIb30BaTh IPUEMBI | TOCTHIKEHUS, MHUPOBO33PEHUYECKUX | JINTEPATYPHI;
IIEpBOM OMOIIH, MIOJIyYEHHBIE B MTO3ULIMN OLIEHUBATH MACbMEHHOTO U
METO/IbI 3alLIUTHI B €CTECTBCHHBIX HayKax; | HH(POPMALIUIO apryMEeHTHPOBAHHOIO
YCIIOBHSIX €CTECTBEHHOHAYYHOI'O | U3JI0KECHHS
YpEe3BbIYANHBIX Xapaxrepa; COOCTBEHHOM TOYKHU
CUTYyalNi 3pEeHU;
IIK- | cnocoOHOCTRIO K - OCHOBHBIE OTJINYATh HAyYHbIE CaMOCTOSITEJILHOTO
1 OTpeeNICHUI0 OOINX | MPUHIUIIBI 3HaHMA OT IICEBJIO-, HaIlCAHUS
dopm u OpraHu3aluu u KBa3H- U JUKEHAy4yHOH | pedeparos;
3aKOHOMEPHOCTEN GyHKIIMOHUPOBAaHUS, | HH(OPMALIUU. nyOIMYHOM peyn,
OTJIEIbHOMN Ha KOTOPBIX OCHOBAHbI apryMeHTaluu,
MpEeIMETHOM 00J1aCTH | COBpPEMEHHbIE BEJICHUS TUCKYCCU U
€CTECTBEHHBIE HAYKU; IOJIEMUKH,
[IK- | cnocobHOCTBIO KaTeropuajibHbIN MOJIb30BATHCS OTCTauBaHUsA
6 IepeaaBaTh pe3ysbTaT | anmapar, CIIPaBOYHOM COOCTBEHHBIX
MPOBEJCHHBIX (PU3UKO- | UCIIOJIb3yEMBIii B JUTEPaTypou 1Mo €CTECTBEHHOHAYYHbIX
MaTeMaTUYECKUX U dmnocopun u €CTECTBEHHBIM B3IJIS,10B BO BpEMs
MPUKIIATHBIX METOJOJOTUU HAYKH, | HayKawm, MyOIMYHBIX
UCCJIEJOBAaHUM B BUJIE | COBPEMEHHOM aHTPOIOJIOTUH, BBICTYIUICHUH,
KOHKPETHBIX €CTECTBO3HAHUH; MICUXOJIOTHH U MIPaKTUYECKOTO
pEKOMEHAALINH, - CYITHOCTHh OCHOBHBIX | (hmitocodum. aHaJIM3a JIOTUKU
BBIPA)KCHHOM B METO/IOB U MPUEMOB pa3IMYHOro poaa
TEPMHUHAX IPEIMETHON | HCCIIEA0BaHUs, paccyXaeHHui;
obnactu MIPUMEHSEMBIX B CaMOCTOSITEIIBHOTO
M3y4aBLIErocs €CTECTBO3HAHUH. IIOMCKA U aHaJIu3a
SBJICHUS HEOOXOTUMBIX
JIUTEPATyPHBIX
HCTOYHUKOB;
KPUTHYECKOTO
BOCIIPUATHUSA
uH(pOopMaLnu.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYatOIUICS TOJIKEH:

HMETh IpeACTaBICHHE:

- O CYIIHOCTH, CTPYKTYpe, MeXaHHW3Max (YHKIMOHMPOBAHUS U 3aKOHOMEPHOCTSAX DPAa3BUTHUSA
Hay4HOI'O 3HAHUS,

- 00 OCHOBHBIX HAIIPABJICHUAX U OTPACISAX COBPEMEHHOTO €CTECTBO3HAHUS;

- 0 COBPEMEHHOM HAYYHOUN KapTUHE MUPA, OXBATHIBAIOLIEH )KMBYIO U HEXXUBYIO IPUPOAY;

- 0 CTpoeHUH BceeneHHOM, €€ TPOUCX0XKICHUH U DBOJIIOLINY;

- O CTPYKTYPHBIX YPOBHSX OpPraHU3alUU MaTEPUH;

- 0 MIPOLECCAaX CaMOOPraHU3alMy B IIPUPOAE U OOIIECTBE;

- O COCTOSHMM M TIEPCHEeKTHUBAaX pa3BUTHSA OHOJOTMYECKOrO0 3HAHMS, HAayK O YelIOBEeKEe U
YEJI0BEUYECKOM II0BEJICHNY;

- 0 CTpOeHMHM W (YHKIHOHMPOBAHUHM 4YEIIOBEUECKOW ICHUXUKH, €€ B3aUMOCBA3H C MO3TOBBIMHU

HpOLIeCCaMH.



3HaTh:

- TIOCJICIHUE HAYYHBIEC IOCTHXKEHUS, TTOJYYCHHBIE B €CTECTBEHHBIX HAYKaX;

- OCHOBHBIC MPUHIIUIIBI OpraHu3aIi U (HYHKIIMOHHUPOBAHUSI, HA KOTOPHIX OCHOBAaHBI COBPEMEHHBIC
€CTECTBEHHbIC HAYKU;

- KaTeropuajbHBIA armapar, UCIOJIb3YeMblid B (QUIOCOPUN M METOJOJIOTUA HAyKH, COBPEMEHHOM
€CTECTBO3HAHHM,

- CYIIIHOCTh OCHOBHBIX METOJ/IOB M IPUEMOB HCCIICIOBAHUS, IPUMEHSAEMbIX B €CTECTBO3ZHAHUU.

YMerh:

- C HAayYHO-MHPOBO33PECHUECKHX IMO3HMIIMH OIEHWBATh HWHOOPMAIUI0 €CTECTBEHHOHAYYHOTO
XapakTepa;

- OTJIMYaTh HAYYHBIE 3HAHUS OT TICEBJ0-, KBA3H- U JDKEHAYYHOU WH(OPMAIIUH.

- TIOJI30BAThCS CHPABOYHOM JTUTEPATYPON MO €CTECTBEHHBIM HAayKaM, aHTPOIOJIOTHH, TICUXOJIOTUU U
dbunocodumn.

Baagern HaBbIKAMHU:

- a”HaJM3a HAYYHOW JUTEPATYpPHI; MUCHbMEHHOTO W apryMEHTHPOBAHHOTO HU3JIOKEHHUS COOCTBEHHOM

TOYKH 3PEHUS,

- CaMOCTOSATEILHOTO HAMKCAHUS pedepaToB; MyOIMUHON pedr, apryMeHTalluH, BECHUS JUCKYCCUN U

MOJIEMHKH,

- OTCTauBaHUs COOCTBEHHBIX €CTECTBEHHOHAYYHBIX B3IVISA0B BO BpeMs MyOJIMYHBIX BBICTYIUICHUH,
IIPAKTUYECKOI0 aHAJIM3a JOTMKHU Pa3IMYHOIO POJia PacCyXKICHHI;

- CAaMOCTOATEJIHOTO ITOMCKA U aHaJIM3a HEOOXOAMMBIX JINTEPATYPHBIX UCTOUHUKOB;

- KPUTUYECKOTO BOCHIPUITUS HH(DOPMALIUH.



5. Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa THCHUIIIMHBI

Tabnuua 5.1
3anaTus CamocrosiTebHast paboTa Koauuects
CTYJAEHTOB o0 6a10B Jur
Homep HaumenoBaHue TeM (BONPOCOB), DopMbI Ilepeyennb epa
Heaean U3y4YaeMbIX 11O nam{oﬁ JUCHUIIJINHE CeM qac KOHTPOJIsL KOMHeTeHHﬂﬁ TYyp
JL. Coneprxkanue o min | max a
1 EcrecTBeHHOHay4Hass U rymMaHUTapHAast enu n 3apaun kypca KCE. 1 | ycTHBII OIIK-1, OIIK- | [1],
KYJIbTYpBI. MakpocTpyKTypa 0IIpoc 3, [3],
EauHCTBO HAyKM M HAy4YHBIA METONI. ) €CTECTBEHHOHAYYHOTO 0 2 [5]
Dtanbl pa3BUTHS €CTECTBO3HAHUA. MTO3HAHUS [6],
[12],
[26]
2 Pa3zButie ecTecTBO3HAHUS U OO6pa3Ho-noruyecKoe 3 YCTHBIN OIIK-1, OIIK- | [1],
AHTUHAY4YHBIE TCHACHIIUH. OTPa)KEHHE BHEIIHETO MHpa onpoc 3, [4],
['HOCeonOrusa U eCTECTBO3HAHUE. B CO3HAHHUU YEIOBEKA. [5]
[Ipupona kak eMHCTBEHHBIH 00BEKT ) OcHoBHbIE YepThI 0 2 [6],
HCCIIEIOBaHMS €CTECTBO3HAHUS. HaTyp(UIOCOBCKOTO " [12],
EctecTBO3HAHME 1 MaTeMaTHKA. MeTahU3nIECKOTrOo [26]
MEepUOJIOB pa3BUTHS
€CTECTBO3HAHMS
3 KoHuenmumn npoctpaicTBa U BpEMEHH. I'eomeTpuueckue cBoiicTBa | 5 | yCTHBIU OIIK-1, OIIK- | [2],
[lonsiTe mnpocTpaHCTBA W BPEMEHM. IIPOCTPAHCTBA. omnpoc 3, TIK-2, IIK- | [3],
Cucrembl KOOpAMHAT M  CHUCTEMBI [TpeoOpazoBanus 3, TIK-4, TIK- | [5]
OTCUEeTA. 2 KOOpJMHAT u 0 2 6, IIK-11 [71,
[IpuHUHUITBI OTHOCUTENBHOCTH. npeoOpaszoBanus ["anumes [12],
[32]
4 CneunanbHast Teopus OcHoBHble wugen OOmeit | 3 | ycTHBIN OIIK-1, OIIK- | [9],
. . 2 0 2
OTHOCUTENHHOCTH DUHIIITCHHA. Teopun OTHOCUTETBHOCTH. 0Onpoc 3, TIK-2, TIK- | [36]




[IpeobpaszoBanus Jlopenua.

[Topanokc 01M3HELOB.

3, TIK-4, TIK-

CrnenctBus npeodpazoBanuii JlopeHria. [Ipobnema 3aMKHYTOW U 6, [TK-11
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. MyJIbCUPYIOLLEH BCEJIEHHOM.
Pensrtusucrckue ekt
“cokpallleHHs] JUIMHBI U 3aMeJICHHS
BpPEMEHH.
[IpUHIUTIBI  CUMMETPUM U 3aKOHBI 3aKOH COXpPaHEHHUs FHEPruu YCTHBIN OIIK-1, OIIK- | [2],
COXPaHEHHSI. B MaKpOCKOIIMYECKUX ompoc 3, IK-2, IIK- | [3],
3aKOHBI COXpaHECHUSA SHEPTHH, MpOoILeCCax. 3, IIK-4, IIK- | [5]
HMITYJIbCA U MOMEHTA UMITYJIbCA. 6, [IK-11 [6],
JluHamMuueckue UM CTaTUCTHUYECKHE [12],
3aKOHOMEPHOCTH B MIPUPOJIE. [25]
Konuenuuss KBaHTOB B COBPEMEHHOM Onruyeckue  ABJIEHUS B YCTHBIN OIIK-1, OIIK- | [3],
€CTECTBO3HAHMU. atMocdepe. 0mpoc 3, TIK-2, TIK- | [4]
CBer Kak 3J1eKTpOMarHUTHasl BOJIHA. [Tpeo6pazoBanus Jlopenua. 3, [IK-4, IIK- | [12],
TpyaHOCTH BOJIIHOBOM TEOPUU CBETA. PenatuBuCTCKas NHMHAMMKA 6, IIK-11 [35]
OCHOBHBIE TIOJIOKEHUST KOHIISIIIINAH. W B3aUMOCBSI3b MacChl U

SHEPTHUH.
KBaHTOBBIC CBOIICTBA CBETA. Knaccuaeckoe YCTHBIN OIIK-1, OIIK- | [2],
3aKOHBI U3IIyYEHHUS u MIPEACTABICHUE 00 ompoc 3, IIK-2, IIK- | [3],
“ynbpTpaduoneronas karactpoga’. OOBEKTUBHOCTH  IO3HAHMS 3, [IK-4, TIK- | [5]
KopnyckynspHas M  KOHTHHYyallbHas IIPUPOJIBI. 6, IIK-11 [6],
KOHIIETILINY ONMCAaHHUSI IPUPOJIBI. [22],

[34]

[lepuoanueckass cucTeMa 3JIEMEHTOB, ITongaTue  cocTtosHHI B YCTHBIN OIIK-1, OIIK- | [1],
SHEpPreTUKa XUMHUYECKHUX MPOIECCOB. KBAaHTOBOM busuke. omnpoc 3, TIK-2, IIK- | [3],
[lepuoanueckuii 3aKOH U XUMUYECKas Arperarsblie COCTOSTHUS 3, TIK-4, TIK- | [5]
BaJICHTHOCTD. BCIIIECTBA. 6, IIK-11 [6],
[TpoGemMa XMMHYECKOTO AJIEMEHTA. M30TOnHBIH aHaJIN3 u [12],

omnpeneaeHne BO3pacra [32]

00pa3sIoB.




9 XUMUYECKHE CHUCTeMBl M (U3MKa Karamu3, nyru ocBoeHus YCTHBIN OIIK-1, OIIK- | [1],
XUMHYECKHUX MTPOIECCOB. OIIBITA JKUBOW MTPUPOJBI. o1poc 3, TIK-2, IIK- | [3],
CocTaB U CTpyKTypa BELIECTBA. PeakimonHast crmocoOHOCTb 3, IIK-4, IIK- | [5]
TUIBI XUMHYECKOU CBS3H. BEIIIECTBA. 6, IIK-11 91,

[12],

[31]
Konnenmus KOPILYCKYJISIPHOTO ITpuHIMIIBL OIIK-1, OIIK- | [1],
BOJIHOBOTO JTyajii3Ma B (hu3mKe. HEOIPEIEICHHOCTH u 3, [K-2, IIK- | [2],
I'unoro3za Jlyn ne bpoiins. JOTIOJIHUTEIIBHOCTH. 3, IIK-4, IIK- | [3],
[IpuHnun nononHutensHoCcTH bopa. 6, [IK-11 [27],

[34]

10 Konuenuus aroMu3Ma 1 3J1€MEHTapHbIE KBanroBas MeXaHnKa YCTHBIN OIIK-1, OIIK- | [2],
YaCTHUIIBI. MUKPOYACTHII. orpoc 3, IIK-2, IIK- | [3],
KBapkosas MOJEJIb CTPOEHUS CrauuoHapHble COCTOSTHUS 3, [IK-4, IIK- | [5]
BEIIlECTBaA. AJIEKTPOHOB B aTOME. 6, IIK-11 [81,
Knaccupukanus u  XapakTepUCTUKH ITpunnun [aynn. [12],
3JI€MEHTAPHBIX YACTHIL.. [30]
“CrangapTHas”  MOJENb  CTPOEHUS
MaTEPHUH.

11 CTpyKTypHBIE YpOBHU OpraHU3alUU KBapkoBasg rumoreza u YCTHBIN OIIK-1, OIIK- | [2],
MaTEepUH. KBaHTOBasi XpOMOJMHAMHUKA. ornpoc 3, [K-2, IIK- | [3],
“CranpmaptHas”  MOJENIb  CTPOCHHS 3, TIK-4, TIK- | [5]
MaTepHH. 6, IIK-11 71,
Hepapxust CTpYKTYpHBIX JJIEMEHTOB OT [12],
MHUKpPO- JI0 MAaKpo- U Mera-mMupa. [26]

12 Jlenenuve TsKENbIX M CHHTE3 JIETKHUX SnepHas dHepreTuka. YCTHBIN OIIK-1, OIIK- | [1],
siiep. 3aKOH paJuoaKTUBHOIO pacnaja. Hactosmee wu  Oynymiee omnpoc 3, TIK-2, TIK- | [3],
lennas peakius. SIIEPHON SHEPTETUKHU. 3, TIK-4, IIK- | [4]

6, IIK-11 [6],
[12],

[29]




13 OBoaronus BeeaeHHO. JluHaMHYeCKHii XaoC Kak YCTHBIN OIIK-1, OIIK- | [1],
CueHnapuii BOSHUKHOBEHUS U ABOJIIOIIUU byHIaMeHTaIbHOE oIpoc 3, 1IK-2, IIK-| [3],
Bcenennorn. CBOMCTBO IIPUPOJBL. 3, IIK-4, IIK- | [27],

6, [IK-11 [34]

14 [IpoucxoxaeHue raJakTHK. Junamuueckue u YCTHBIH OIIK-1, OIIK- | [2],
Ocobennoctu crpoeHus CHUpaNIbHBIX CTaTUCTUYECKUE orpoc 3, IIK-2, IIK- | [3],
TaJIAKTHUK. 3aKOHOMEPHOCTH B 3, 1IK-4, IIK- | [5]

IIPUPOJE. 6, [IK-11 [71,
[12],
[26]

15 IIpoucxoxnenne XUMHUYECKUX XaoTuyeckoe MOBEJICHUE YCTHBIN OIIK-1, OIIK- | [2],
JJIEMEHTOB. JIETEPMUHUPOBAHHBIX ompoc 3, IK-2, IIK- | [3],
[lepBUYHBII1 HYKIIEOCUHTE3. CHCTEM. 3, TIK-4, TIK- | [5]
3Be3/IHBINA HYKJICOCHHTES. 6, IIK-11 [6],

[12],

16 [ToHsATHE O OKOJIEHUSX 3BE3 L. CtpykTypsl B  TpHUpPOJE, YCTHBIN OIIK-1, OIIK- | [2],
JlykoBu4Has CTpyKTypa 3Be31 [ naBHON 00111eCTBE, HCKYCCTBE. ompoc 3, MIIK-2, IIK- | [3],
nocnenoBareapHocTd  ['epummpyHra- I'apmonns B xaoce. 3, [IK-4, TIK- | [5]
Paccena. 6, IIK-11 [6],

[12],
[28]

17 [InaneTHbIE CHCTEMBL. budypxarus " YCTHBIN OIIK-1, OIIK- | [3],
Cuenapuu npoucxoxaeHust ColHeqHON KaTacTpo(sbl. 0I1poc 3, IIK-2, IIK- | [5]
CHCTEMBI. O6mnako Oopra. 3, TIK-4, TIK- | [9],
[InaneTs! 3¢eMHOM IPYNIIBI. ITosic Koiinepa. 6, IIK-11 [9],

[26]

18 XHUMHAYECKas SBOIIOINS 3eMIIH. CnyTHUKHT MIaHeT u OIIK-1, OIIK- | [1],
[Ipoucxoxxaenue JIyHbl U €€ posib B 3BOJIIOLUU KOJIBIIA. 3, TIK-2, IIK- | [2],
Semn [Tosic acTepoiioB. 3, TIK-4, TIK- | [3],
Jlutocdepa u dhopmupoBaHue 6. TIK-11 1271,
MaTepUKOB U MUPOBOTO OKEaHa [34]

19 [IpoucxoxaeHne *XU3HU WU SBOJIOLMS dopmupoBaHue aTMochepsl YCTHBIN OIIK-1, OIIK- | [3],




ee hopm. u ruapocheps! 3emin orpoc 3, TIK-2, IIK- | [4]
I'unore3za OnapuHa. 3, IIK-4, IIK- | [8],
Mukpo- 1 Makpo3BOJIOLHUS B UCTOPUU 6, IIK-11 [25],
DBOIIOLUU 3EMIIH. [33]
20 ['eonornueckne »310XM B  HUCTOPUHU CoBpeMeHHbIN YPOBEHb YCTHBIH OIIK-1, OIIK- | [1],
SBOJIIOLUU 3EMIIH. B3aUMOJCHUCTBUS YCIOBEKa onpoc 3, TIK-2, IIK- | [2],
buocdepa u KocMUUECKHE ITUKJIBI. U CpEeJibl. 3, IIK-4, IIK- | [3],
buocdpepa  kak  skocuctema, ee 6, IIK-11 [27],
CTPYKTypa U CBOWCTBA. [34]
21 OBOIIOLUS YEI0BEKA. Knerka KakK OCHOBa YCTHBIN OIIK-1, OIIK- | [3],
buoconunanpHas npupoJa 4eaoBeka. €AVHCTBA KHUBBIX ompoc 3, IK-2, IIK- | [27],
MecTo 4yeaoBeKa B 3BOIIOIHMH 3E€MIIH. OpraHu3MOB 3, TIK-4, TIK- | [34]
JAHK-ocHoBa 6, [IK-11
T€HETUYECKOr0 MaTepHaa
22 AHTpomorexes Hu 3HAYCHHE buonornyeckmii YCTHBIN OIIK-1, OIIK- | [4],
OMOJIOrHYECKUX u COIIMaJIbHBIX KPYTOBOPOT. ompoc 3, TIK-2, TIK- | [5][8],
(akTOpOB Ha pa3HbIX €ro JTanax. Hoocepa. 3, N[IK-4, TIIK- | [12],
DU3NOIOTUYECKUE OCHOBBI IICUXUKU U [TonsTue o HOOC(heEpe 6, IIK-11 [25]
3JI0POBBS YEJIOBEKA.
23 CuHTeTn4ecKast TeOpus IBOJIIOLMH DnemeHTapHas XUMUS YCTHBIN OIIK-1, OIIK- | [2],
MHoroo6pasue KUBbIX OpraHU3MOB. YKU3HU ornpoc 3, [K-2, TIK- | [3],
Kierka kakx OCHOBa €IMHCTBA >KUBBIX JIHK-ocHOBa 3, TIK-4, TIK- | [27],
OpraHu3MOB. T€HETHYECKOTr0 MaTepuaia 6, IIK-11 [34]
24 OcBoeHMe OIMKHETO0 KOCMOCA. Bausaue aKTUBHOCTH YCTHBIN OIIK-1, OIIK- | [3],
Kocmonastuka 20 Beka. ConHua Ha MpOUECCH Ha onpoc 3, TIK-2, TIK- | [17],
JIlyHHBIE SKCTIEAUITUH. 3emie. 3, TIK-4, TIK- | [31]
[TporHo3 MarHUTHBIX Oypb. 6, IIK-11
25 OcBoenne jgampHETO0 Kocmoca B 21 Bo3MOXXHOCTH KOHTAaKTOB C YCTHBIN OIIK-1, OIIK- | [1],
BEKeE. HWHOIUIAaHETHBIMU onpoc 3, TIK-2, IIK- | [2],
[Inansl  konoHuzamuu  Mapca wu LIUBUIN3AIUSMU. 3, TIK-4, IIK- | [3],
CITYTHUKOB IIJIAHET. 6, IIK-11 [27],
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[24]
26 I'moGanbHBIE YKOJTOTHYECKUE KPUBHCHI. Camoopranusanus B KUBOI YCTHBIN OIIK-1, OIIK- | [3],
JlokasibHBIE KOJIOTUYECKUE KPUIHUCHI. 2 > Y HEXXUBOU IPUPOJE. o1poc 2 3, 1IK-2, IIK- | [12]
3, TIK-4, IIK-
6, [IK-11
1,2 pyOe:xHble aTTecTAUsA 50
UTOoro 57 50 40 (1)0
Tabauua 5.1
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6. Oo0pa3zoBarejibHbIE TEXHOJIOTHH

B coorBercTBUM € TOCYAapCTBEHHBIMH OOpa30BaTEIbHBIMU CTaHAApPTaMHU BBICILETO
o0pa3oBaHus peanu3anysl y4eOHOro mporecca J0/DKHA IMpeayCMaTpuBaTh MPOBEACHUE 3aHATUI
B MHTEPAKTUBHBIX M akTHBHbIX (Gopmax. Buenapenue stux ¢opm o0ydeHus — OZHO U3
BaXHEHMILINX HaIpaBJICHUH COBEPILIEHCTBOBAHUS MOATOTOBKH CTYJIEHTOB B COBPEMEHHOM BY3E.
Ilene — mnoBblmeHue 3((EeKTHBHOCTH 00pa30BaTEIbHOIO IpoOLEcca, JOCTH)KEHHE BCEMHU
00y4aromMUMUCS BBICOKUX PE3yJIbTaTOB 00Y4EHUSI.

WutepakTuBHble  (OPMBI  NPOBEIEHHUS  3aHATHH  IpeanojararloT  o0ydeHue B
coTpyaHuuecTtBe. Bce yudacTHHKM 00pa3oBaTesibHOrO Ipoliecca (MpernoaaBaTesib U CTYACHTHI)
B3aUMOJICHCTBYIOT JApPYr C JpyroM, OOMEHHBAIOTCS HMHpOpMaLUedl, COBMECTHO pEIlAoT
npo0IeMbl, MOACTUPYIOT cuTyauud. CyTh HCIIOJNB30BAaHHS aKTHBHBIX U MHTEPAKTUBHBIX (OPM
IPOBEIEHUSI COCTOMT B IIOIPYKEHHM CTYIEHTOB B pealbHYl0 aTrMocdepy AeI0BOro
COTPYAHMUYECTBA 110 Pa3pELICHUIO MPO0IeM, ONTUMAIBHYIO /Ui BHIpAOOTKH HaBBIKOB M Ka4eCTB
OyaylIero crenuanucTa.

Jlns  pemieHus BOCHUTATENbHBIX W Y4YeOHBIX 3ajad IpernojaBaTelieM MOTYT ObITb
UCIIOJIb30BaHbl CIEAYIOLINE HHTEPAKTUBHbIE (POPMBI 00yUEHUS.

TpaaunnoHHble JIEKIMH U NPAKTHYeCKHe (CeMUHAPCKHE) 3aHATHUS C UCIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOIHH.

Jlekums-guajaor — cojaep)kaHue MoJaeTcsl Yepe3 CEpUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JIOJKEH OTBEYATh HENOCPEACTBEHHO B XOAE JIEKLUH.

OnnaiiH-ceMUHap — Pa3HOBUIHOCTH BeO-KOH(EPEHIINH, POBEICHIE OHIAH-BCTPEY HUITH
npeseHTauui depe3 MHTepHEeT B pexuMme peanbHOro BpeMeHW. Kakaplli M3 y4aCTHHKOB
HAXOJUTCS Yy CBOEro KOMIIbIOTEpa (CpeAcTBa CBSI3M), a CBA3b MEXIY HUMH IOJJEPKUBACTCS
yepe3 MHTEpHET MOCPENCTBOM 3arpy:KaeMoro NpUJIOKEHMsI, YCTAaHOBICHHOIO Ha KOMIIBIOTEpE
Ka)KJ0r0 y4aCTHUKA.

Buageoxondgepenuuss — ceaHc BujeokoH¢pepenucssizu (BKC) — 310 TexHomorus
MHTEPAaKTUBHOI'O B3aMMOJEHCTBUS IBYX U 0oJjiee YHaCTHUKOB 00pa30BaTENIbHOIO Mpouecca Jist
oOMeHa nHpopmanueit B pealbHOM PeXHUME BPEMEHHU.

Buneo-nexknus — cHATasi Ha Kamepy COKpallleHHas JIEKIIUs, T0noJHeHHas oTorpadusimu
Y CXEMaMH, WITOCTPUPYIOIIAs I101aBa€Mblil B JIEKLIUU MaTEpUal.

TexHosorust 3JIEKTPOHHOIO o00y4eHHs (peajau3yercs NpU TOMOIIM DJIEKTPOHHOMN
oOpaszoBatenbHON cpenpl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mpu mnpoeneHun
aBTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. 11.).

TBop4yeckoe 3ajaHHe COCTABISIET coJepkKaHue (OCHOBY) 000 MHTEPaKTUBHOW (HOpMBI
NPOBEJNECHUS  3aHATHA. DBbllolHEHHWE TBOpYECKMX  3aJaHUl  TpedyeT OT  CTyIeHTa
BOCIIPOM3BEICHUS MTOJyYeHHOH paHee HHpopMaLuu B popmMe, onpeensieMolt mpenojaBareieM u
TpeOyrole TBOPYECKOTO Toaxojaa: 1) mombopka MNpUMEpPOB U3 TMPAKTHKH; 2) TMOAOOpKa
MaTepHaia 1o onpeaeIeHHol npoodieme;

IIy6anyHas npe3eHTAUMs NMPOEKTA - caMblil YPGEKTUBHBIN CIOCOO AOHECEHUS BaKHOU
uHpOpPMALUK TIPU MYOJUYHBIX BHICTYIUICHUAX. Crala-npe3eHTaluu MO3BOJSIOT 3(PHEKTHO U
HarJISHO MPEICTaBUTh COJEPKAaHUE, BBIACIUTD U MPOULIIIOCTPUPOBATH COOOIICHHUE.

HNuTepakTHBHAsL JIeKUUS TPEICTABISET COOON BBICTYIJIGHHE MperojaBaTess MNepen
ayIUTOPUN CTYIEHTOB C TPUMEHEHUEM CJEAYIOUIMX WHTEPAaKTUBHBIX (OpM OOyueHus:
1. yrpaBnsiemasi TucKyccust win Oecenia; 2. J€MOHCTpaLUs CJIAHA0B WM y4eOHBIX (pUiabMoB; 3.
MO3TOBOM IITYpM; 4. MOTUBAIIMOHHAS PEYb U JIp.

Pa3pa0oTka npoekTa Mo3BoJsIeT y4aCTHUKAM MBICIEHHO BBIMTH 3a IPEIENIbl ayAUTOPHH
U COCTaBUTh NPOEKT CBOMX JEMCTBHI MO 00CyXJaeMOMy BONPOCY YYacTHHKH MOTYT
0o0paTuUThCs 3a KOHCYJbTAallMed, JOMOJHUTEIBHOW JUTEpaTypoil B CIELHUATIN3UPOBAHHBIE
yupexJieHus, OnOIMOTEKHU U T.1.

IIpo0semMHoOe 00yueHHe - TOMCK OTBETOB Ha BOIIPOCHI 110 TEME.



7. YueOHO-MeTOAMYECKOe 00ecliedYeHHe CAMOCTOSITeIbHON padoThl

7.1 I'paduk caMoCTOSTENLHON padOTHI CTYICHTOB 10 TUCIUTIIHHE
«KoHuenmuu cOBpeMeHHOr0 eCTeCTBO3ZHAHMUS»

CamocrosiTenbpHas paboTa OOYyYarOUIMXCs SIBJISICTCS OJHUM M3 BHJIOB YYCOHBIX 3aHSTH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMaTH3alluU ¥ 3aKPETUICHHSI MOJyYCHHBIX TEOPETHUECKUX 3HAHUH U MPAKTHYECKUX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrIIyOJIeHHs U PaCIIUPEHUS TEOPETUICCKUX 3HAHUM;

— (¢opMHpOBaHHS YMEHHH HCIOJIB30BaTh HOPMATHBHYIO, MPaBOBYIO, CIIPAaBOYHYIO
JOKYMEHTAITUIO M CIICIHATIBHYIO JINTEPATYPY;

- (GOpMHUPOBAHHS CAMOCTOSITCILHOCTH MBIIICHUS, CIHOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO H CAaMOPCaTH3aIIHH;

— pa3BUTHUA UCCIICAOBATCIBCKUX YMGHI/II;'I

K Bumam caMocTOSTENbHOW pabOThl MPU U3YyYEHHH JAHHOW JAMCIUILUIMHBI OTHOCHTCS:
HalMCaHUe JIOKJIAJI0B, 3CCE, TIOJrOTOBKA MPE3CHTAINH, CAMOCTOSATEIIEHOE U3YYCHUE JINTEPATYPhI
0 TEME W COCTaBJICHUE 10 HEH KOHCIIEKTOB, paboTa CO CHPaBOYHBIMH MaTepUaTIaMu
(TepMI/IHOHOFI/I‘IGCKHMI/I 1 MHBIMH CJIOBApsIMU, 3HHI/IKJIOHCIII/I$IMI/I) nuT.O.

Tembl 1 pOpMBI BHEAYTUTOPHON CAMOCTOSTEIILHON Pa0OTHI, €¢ TPYJOEMKOCTh COIEPIKATCS
B pazaene 5, Tabi. 5.1.

Metoandeckre peKOMEHIAIMH 0 JUCIUTUIMHE MPUIIAratoTCsl.

K
0 YuebHoO-
B METOTNYE
Bonpocsl Tembl, Conepixan i o CKOE
He B opM
BBIHOCHMBIE o a obecrneveH
Tema CaMOCTOSITE 4 He
Ha CaMOCTOSTEIBHYIO BHOM oT4eT
padoty a HOCTH CaMOCTOSIT
paboTbi c eIbHOM
0
B paboThI
*
1 2 3 4 5 6

“Yacel, COOTBETCTBYOMIHME Baieit cnenuansaocT 1 popMe 00ydeHus, yKa3aHbl B TaOIHIE
«Pacmipenenenue 4acoB Kypca o TemMam u BujaMm padot». [lepeHecure ux B nanuyro rpady.



B KBaHTOBOH (pH3HKE.

Hayka kak CtpyKkTypa Hay4YHOrO Hayka, ee Pedep | OcHoBHas
dpopma MO3HAHMUSL. XapaKTepHC ar, auTeparypa:
JAYXOBHOT'0 OTHKa HAyKH. THKa. TecTtel | 2,3,5,6,7,
OCBOEHUS Hayunble peBostonuu u 8, 9.
AelcTBUTEI UX pOJIb B Pa3BUTUHU TonomuuTen
bHOCTH HaYKH. Has
JauTepaTypa:
1,8, 14, 21.
EcrtecTBO3H ®pakTanbHas Ocobennoc VYerapiii | OcHOBHas
aHHe KakK TE€OMETPUs IPUPOIBI. TH onpoc JauTepaTypa:
HayKa I'ymanuTapHbie COBPEMEHH 2,3,4,6, 8.
[PUII0KEHUS on TlononHuTe
CUHEPTEeTHKHU. €CTECTBEHH L Has
Konuennus OHAY4YHOU .
JauTepaTypa:
caMOOpraHu3aluu B KapTUHBI 7.8, 14 15,
HayKe. MHpa. 20.
[Tpunmn rno6aabHOTO
HBOJIFOLIMOHU3MA.
duznyecka CTpyKTYpHOCTH u OcHOBHbIE Verawii | OcHOBHas
sl KapTHHA CHUCTEMHOCTh KaK TTOHSATHUSA onpoc JauTepaTypa:
Mupa aTpulyT MaTEPUU. (bU3UKH. 1,3,5,6,7,
Beunsnii  gBUrarens: 8, 10.
UCTOPUS POOIEMBI. TononuuTen
CoBpemeHHbIE Has
WCCJICIOBAHMUS B HTEpATYpA:
00J1aCTH CHMMETPHHU. 10, 13,
17,18,19.
Meramup AcTpoHOMMS KaK CoBpeMeHH [Te3ucsl OcHoBHas
HMCTOYHHUK HOBBIX bIe MOKJIaZIOB, | JIUTEparypa:
bu3nUecKux uaei. KOCMOJIOTH TECTBI 1,2,3,5,6,
Ocobennoctu YeCcKHUe 7,8,09.
MO3HAHUS TEOPHH. TononuuTen
KOCMHUYECKHX CUCTEM. Has
HckyccTBeHHBIE .
nuTeparypa:
CIYTHHKH 1 9, 14, 18,29.
KOCMHUYECKHE MOJIETHI -
Ha4yayio pa3BUTHS
AKCIIEPUMEHTAIIbHBIX
METO/IOB B
ACTPOHOMUH.
Muxpomup . UcTopuns oTkpbITHS OcHOBBI TECTBI OcHoBHas
OCHOBHBIX KBaHTOBOI IuTEpaTyp
AJIEMEHTAPHBIX YACTHII. bu3uKH. a:3,4,5,
. Ilone u BemiecTBO. 7, 8.
. Teopus Bennkoro TonomsuT
00bEqUHEHUS. eTbHas
. [IpoGnema HarmssgHOCTH HTEpaATYD

a: 10, 12,




13, 18, 27.

Xumuueckast Opranunueckasi XuMust OcHOBHBIE YcrHbI OcHoBHas
KapTHHA MHpa B COBPEMEHHOM MHUPE. MOHSTUS U orpoc JUTEpaTyp
Hossle maTepuaiisl B [IpeCTaBIIe a
XUMHH U BO3MOXKHOCTh HUSL XUMUU.
3’ 5’ 6’ 7’
WX IPUMEHECHHSI. 8
CBs3b XUMHH U '
ounonorun. Teopus JlononHuTen
A.Il.Pynenko. bHas
JIuTepaTypa:
14, 24, 28.
I'eorpajduuec . MarautHoe u ['eonoruue Te3ucer OcHoBHas
Kasi KAPTHHA ANEKTPUUECKOE MOJIe CKHe JOKJIaJ0 | JIUTepaTrypa:
MHUpa SeMin. 000JIOUKH. B 1,3,4,5,09.
. OCHOBHBIC THIIBI
JlomosHuTENb
KpyTrOBOPOTOB
PYroBop Hast
BEIIIECTBA Ha 3eMJIe. )
DHeprus B paMKax putepatypa.
+ JHCPTHA B b 2,5,8,11.
9KOCHUCTEMBI.
. buocdepa kak
reoJIoTuuecKas
000s109Ka 3eMJIH.
Buosoruyeck JKW3HEHHBI UK Bo3HukHOB CemuHnap OcHoBHas
Uii ypoBeHb KJIETKH. eHHE U JTUTEepaTyp
OpraHu3anuu MexaHu3MBbI CYIIIHOCTh a:1,3,5,
MaTepum SBOJIFOIIMOHHOT'O JKU3HU. 6,7, 8.
mpoiiecca.
pol JononHut
I'eneTtuka u cenexuus.
eNbHas
[TpoGnema
" JTUTEpaTyp
YHUKAJIBHOCTH a: 3. 4
xwuBoro".JKu3Hp BO ‘na A
. 6,23, 26.
Bceenennon.
Yenosek u [IpoGnembr HOpMBI U | YenoBek kak Hoxmnan OcHoBHas
npupoaa MaTOJIOTUHU B | OOBEKT JauTepaTypa:
MEIUIIIHE. €CTECTBEHHO 2,3,5,6,7,
AHTpPOITHBIN PUHIMII B | HAYyYHOTO 8.
COBPEMEHHOM HayKe. MMO3HAHUA.
P YK JlomonauTen
BnusHue kocmoca Ha
pHasI
YeJI0BeKa.
TuTeparypa:
5,16, 22, 25.

7.2. MeToanyecKue YKazaHusd MO MOATrOTOBKE K CECMUHAPCKUM M NPAKTUYECCKHM 3aHATUAM

AHHOTANHUA

[Ipn m3yuenun «KoHIeNIuii COBPEMEHHOTO €CTECTBO3HAHUS» HEOOXOJMMO BBIJICTUTH
nporecca: uH(pOpMaTUBHAsA (MOJIy4eHHE HEOOXOAUMOTO MHHHUMYyMa
3HAHWI) U KOHIIETITyaJdbHasl — 3aJI0)KCHHAs! B Ha3BaHUU (MPUBECTU ITH 3HAHUS B OTMPEIICTICHHYIO

JABC COCTaBJIAIOIIHEC




cucremy). Mcxoast U3 3T0ro, MOKHO MPEUIOKHUTh CICIYIONIUE PEKOMEHIAIUH I CTYJICHTOB
NIPY TIOJITOTOBKE K CEMUHAPCKHUM 3aHSTHSIM:

1) 03HAKOMBTECH C MOSICHEHUSMHU, MTPEIIOKEHHBIMU K Ka)KJI0U TeME B IAaHHOM H3/IaHUH;

2) HaYMHAWTE MOATOTOBKY C YTEHUS KOHCIIEKTOB JICKIIUH, 3TO IMOMOXET COPHEHTHUPOBATHCS B
TEME U OIPEICIIUTh

TpaHUIIBI €€ U3YUCHUS,

3) B JanbHeWmieM HeoOxoauMa MpopaboTKa y4eOHOro Marepuala, MPEAIOKEHHOTO B
y4eOHHKAX;

4) B ciy4ae HE0OXOIMMOCTH O0palaiTech K AOTOIHUTEIBHOM JINTEpaType;

5) HecMOTpsl Ha TO, YTO Kypc «KOHIIENMIMH COBPEMEHHOTO €CTECTBO3ZHAHMS IPEIoJaraet
UHPOPMATHUBHYIO COCTABISIONIYIO, HE 3a0bIBaiiTeé W O €ro KOHICNTYyaJbHOM KOMIIOHCHTE,
KOTOPBIH BKJItOYAeT B ceOsl IPUMEHEHNE MaTepraia B Pa3HOOOPa3HBIX CUTYAIIHsX;

6) B Kkypce «KOHIENIUH COBPEMEHHOIO €CTECTBO3HAHUSN» CYIIECTBYET MHOXECTBO
JMCKYCCHOHHBIX TPOOJIeM, BCKPBITHE H OOCYXICHHE KOTOPBIX OYIET CaMbIM MPOIYKTHBHBIM
pe3yJIbTaToM pabOThl HA CEMUHAPCKUX 3aHSITHUSX.

Jiss u3ydeHHsT BBIHOCATCS BOCEMb TEM, B IIEJIOM IOKPBIBAIOUIMX BECh MarepHal Kypca
«KoHnenmun coBpeMEHHOr0 €CTeCTBO3HAHUS». B Kax10# U3 HUX MPEICTaBICHBI BOIPOCHI IS
oOmiero oOCYXJeHUsT B TpyIIe, METOAMYSCKUE YKa3aHUs K HHM, a TakXKe CIUCKHU
JIOTIOJTHUTEILHOMN JIUTEPATyPhl, CIUCOK PEKOMEHIYEMbIX YICOHHUKOB.

TEMbBI CEMUHAPCKUX 3AHATUI
TeMbl CceMUHApPCKUX 3aHATUM pacCcuMTaHbl Ha 4 yaca M COCTABJIEHbI C YYE€TOM 2-X
PEUTHHTOBBIX ATTECTALlMI B TEUEHUU CEMECTPA

Temal. ECTECTBEHHOHAYYHOE IIO3HAHHUE

1 XapakTepHble 4YepThl HAYKH.

2 Kitaccugukanusi METO10B HAyYHOI'O TO3HAHUS:

a) oOlIeHayYHbIe METO bl SMIMPUYECKOI0 MMO3HAHUS — HAOII0ICHUE, SKCIIEPUMEHT, U3MEPEHUE;
0) oOmieHay4yHble METOJIbl TEOPETHYECKOTO TMIO3HAHWS — a0CTparupoBaHue, HJCaTU3allns,
MBICJIEHHBIN SKCIIEPUMEHT, (pOpMaTu3alys, HHIYKIHS, e TyKINS;

B) OOIIeHAaydyHbIEe METO/bI, NMPUMEHSEMbIE Ha SMIUPUYECKOM H TEOPETHYECKOM YPOBHSIX
MO3HAHUS — aHAJIU3 ¥ CUHTE3, aHAJIOTUS U MOJICIMPOBaHUE.

3 Cneun¢uka ecTeCTBEHHOHAYYHOT'O TIO3HAHMSL.

4 CxoncTBa M OTIMYUS €CTECTBO3HAHUS, TEXHUYECKUX JTUCHUIUIMH U TYMAaHUTAPHBIX HaYK.
MeToanyeckue ykazaHus

Llens mepBOro cemMuHapa — OIpPEIECIUTh MECTO €CTECTBO3HAHMS B CHUCTEME JAPYrHMX HayK M
BBISIBUTH €ro crenuuky. /s 5Toro Hy)XHO MPOBECTH TMOHSATHHHYIO PabOTy C TEPMHHOM
«Hayka». CyliecTBYIOT pa3JIM4HbIe BU/IbI TO3HABATEIBHOM JESITENbHOCTH, U CPEIN HUX BaXKHOE
MECTO OTBOAMTCS HAaydyHOMY TIO3HAaHWIO. B maHHOM ciydae HEOOXOIUMO BBISIBHTH €TO
cneunduky. [TpeanokeHHbIH TUIaH OTBETA U PACKPOET CYILIECTBO 1epP8020 60Npocad.

Bmopoti éonpoc nmeet orpoMHOE METOI0JIoTHYecKoe 3HaueHne. OH pa3OuT Ha TP MOABOIIPOCA.
B kaxmoM W3 HUX NpEeArNoyiaraeTcsi He TOJBKO ONpeeNICHHEe COOTBETCTBYIOUIMX MOHSATHH, HO
KeTaTeIbHO JIOTIOJIHUTHh UX SIPKUMHU MPHUMEPAaMU, Ha OCHOBE KOTOPBIX 3TH METOJBI OTHOCAT K
TOW wnM WHOM Trpynme. B mepBoMm ciydae HEOOXOAMMO BBISIBUTH 3HAaYCHHE TEPMHHA
«OMIHUPUYECKOEe TMO3HAHWE» W Jl0Ka3aTh, 4YTO HAOIIOJCHWE, HKCIEPUMEHT M HW3MEpEeHHUe
IPUMEHSIOTCSI UMEHHO Ha 3TOM YPOBHE. AHAJIOTUYHO PACKPHIBAIOTCS U IBA APYTUX MOJBONPOCA.
[Ipu oTBeTe Ha mpemuii 6onpoc CIEAyeT MOKa3aTh XapaKTEPHbIE YePThl €CTECTBEHHOHAYYHOTO
MO3HAHUS U €r0 OTJIMYHSL OT COLIMAIBHOTO U APYTHX BUI0OB MO3HAHMS.

Yemeepmoitli 60npoc MPU3BaH ONPEICITUTh MECTO €CTECTBO3HAHUS B CHCTEME Npyrux Hayk. s
TOr0 4YTOOBI TPOBECTH HEOOXOAMMBIE MapajuleNH, s Hadalda HYXHO OINPEAEIUThCS C
KPUTEPHSIMH CpPaBHEHHUs. TaKOBBIMH MOTYT BBICTYNATh OOBEKT W CYOBEKT HCCIEIOBAHUS,
XapakTep METOA0JIOTHH, Beayliast QyHKIMs U T.11. B KoHIle He0OOXOAMMO caeNaTh BHIBO/I.
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Tema2. HCTOPUS ECTECTBO3HAHUSA

1 Iuckyccust 0 MecTe U BpeMEHH BOSHUKHOBEHUSI HAyKH.

2 HayuHble peBOJIOIUH: CYITHOCTh, OCHOBHBIE OCOOCHHOCTH U POJIb B Pa3BUTUU HAYKH.

3 [losiBneHue U pa3BUTHE €CTECTBEHHOHAYYHBIX 3HAHUN B ATIOXY aHTUYHOCTH.

4 ®opmMupoBaHKE OCHOB €CTECTBO3HAHMSA B AMoXy CpeaHeBeKOBbs U Bo3poxaenusi:

a) HayKa U Hay4Hble 3HaHus B CpeiHue Beka;

0) peHeccaHCHAs PEBOJIOLUS B MHPOBO33PEHHHM W TPEANOCHUIKH MOSBICHHUS COBPEMEHHOU
HAYKH.

5 Hayunas peBomtouust XVI — XVII BB. 1 CTaHOBIIEHUE KJIACCUYECKON HAYKHU.

6 Crneunduika v mpupoaa COBPEMEHHON HAYKHU:

a) KoMIuIeKcHble peBoounu XIX B.;

0) ecTecTBeHHbIC HAYKH B XX B.

MeToanyeckue ykazaHus

Llenb BTOpOro ceMuHapa — MpOCIEeIUTh HCTOPUIO €CTECTBO3HAHMS, BBIIBUTH OOIINME TEHICHIIUU
€T0 SBOJIIOLIMHU M OTIPE/ICTUTh BEAYIINE HATPABICHHS €r0 Pa3BUTHS.

Ilepswiii 6onpoc, Kak MPaBUIIO, BHI3BIBACT 3aTPyIHEHUS Y CTYAEHTOB. OOBIYHO, PACKPBHIBAIOIIHIA
3TOT BONPOC M3JaraeT TOJbKO OJHY TOYKY 3pEHHs, HO JAMCKYycCUs IMpeArnojaraeT Hx
MHOXECTBEHHOCTh. [I0TOMY MOJHBIM OTBETOM OYJET CUMTAThCS TAaKOH, B KOTOPOM IOKa3aHO
HECKOJIbKO BO33pPEHUH Ha MpoOJIeMy O MecTe M BPEMEHH BO3HHUKHOBEHHUS HAYKH M BBICKA3aHO
CBO€ MHEHHE 110 3TOMY ITOBOJY.

Bmopoii 6éonpoc vHocut 60see Teopernueckuil xapakrep. [Ipu oTBeTe Ha Hero HEOOXOAMMO JaTh
Olpe/ieieHne TOHATHUS «Hay4yHas PEeBOJIOLUS», MOKa3aTh OTJIMYME OT JAPYIHMX DPEBOJIIOLUMN
(conmanbHOM, arpapHoOi, KyJIbTYpHOH U T.1.).

JXenatenbHO NPUBECTH THUMOJOTHIO, MEPEUUCIUTh U KPATKO OXapaKTEpPH30BATh KaXKAYI0 M3
BBIJICJIIEMBIX HA CETOJHSIIHUN J€Hb HAYYHBIX PEBOJIOIMUH, ONMPEeNeNuTh MX KaKk OJWH W3
(akTOpOB, BIUAIOLUIMX HA Pa3BUTHE HAYKU.

Tpemuu, wemeepmolil, namvii U WeCmMou 60NPOCHI MOKHO PACCMATPUBATH MO CIEAYIOUIEMY
IUIaHYy:

— OIpeneiuTe XPOHOJOTMYECKHE pPAaMKM U OCOOEHHOCTH JAaHHOIO »JTala B pa3BUTUU
€CTEeCTBO3HAHUS;

— MEpeunciInTe U JaiTe KpaTkue Ouorpapuueckue CBeleHHs 00 y4YeHBIX, TBOPUBIIUX B 3TO
BpeMs;

— BBIIBUTE KPYI B@KHEHIINX OTKPBITHH, CAETAHHBIX B ATOT TEPHOJ B E€CTECTBO3HAHUH, H
MOKaXUTE UX 3HAYCHUE

IUTSL €TO Pa3BUTHS;

— cJiesIaiiTe BBIBOJ] O POJIM IaHHOTO ATarla B 11€JI0M JIJIsl pa3BUTHS €CTECTBO3HAHMS.

Cnucok 10MoJHUTEIbHOI JTUTEPaTyphl

1 Asepunyes C.C. JIBa poxkneHus: eBporneiickoro paunoHanusma // Borpocsr ¢punocodpuu. 1989.
Ne3.C.3-13.

2 bepnan [{xc. Hayka B ucropuu obmectsa. M., 1956.



3 Bupeuncxuti B.C., Xomenkog B.®. Ouepku UCTOPUHU HAYKU U TEXHUKH JI0 cepenuHbl XV B. M.,
1993.

4 T'anioenko I1I1. Y ucTokoB kiaccuueckoi mexanuku // Bonpocsl ¢punocodun. 1996. Ne 5. C.
80 — 89.

5 l'aiioenxo I1.11. DBomonus noustus Hayku. M., 1980.

6 Unvun B.B., Kanunxun A.T. llpupona vayku. M., 1985.

7 Kapa-Mypsa C.I'. Hayka u xpusuc nusuinu3anmu // Bonpocs! ¢punocopuun. 1990. Ne 9. C. 3 —
24.

8 Kupunnun B.A. CTpaHULIbl UCTOPUU HAYKU U TeXHUKH. M., 1986.

9 Kyn T. CTpyKTypa Hay4HbIX peBoaouuii. M., 1973.

Tema3. COBPEMEHHAS ®PU3UKA

1 INonaTue Gpu3NUECKON KapTUHBI MUPA.

2 Knaccuueckas ¢pusuka M. HproToHa.

3 Hpunuun otHocutensHoct . [Nammes. OOmias u crienuaibHasi TEOPUNM OTHOCUTENBHOCTH A.
OWHIITEWHA.

4 DneMeHThl KBAaHTOBOM MEXAaHHUKH.

5 KBanToBas Teopus noJs.

6 ®u3rKa MaKpOCKOIMMYECKUX MPOLECCOB: SHEPTUS U SHTPOIIHUS.

MeToanuyeckue ykasaHus

Llenb 3aHATUS — BBIBUTH IBOJIONHIO (PU3UYECKUX 3HAHUH, ONPEICIIUTh OCHOBHBIC (PH3MUECKUE
3aKOHBI, U3BECTHBIEC HAa JaHHBII MOMEHT U [10Ka3aTh N1€PCIIEKTUBbI Pa3BUTHS (PUHKH.

B nepsom eompoce cnenyer Hadath ¢ copep)KaHUS TOHATHS «pH3MUECKas KapTHHA MHpPay, a
3aTeM MpOCIEAUTh €ro M3MEHEHHE Ha IPOTSHKEHMM CYLIECTBOBAHUS HAYKH C BBISBICHHEM
OCHOBHBIX TE€H/ICHLIUN B Pa3BUTHUH.

Bo emopom e6onpoce wneobxomammo naaTh OOLIyI0 XapakTepUCTHUKY 3akoHOB M. HeroTona,
COCTaBHMBIIUX KJIACCHUYECKYIO (DU3HKY, M ITOKA3aTh €€ POJIb B COBPEMEHHOM (PU3MUECKON KapTHUHE
Mupa.

Tpemuii  6ompoc TpeanonaraeT oOIlIee pacCMOTPEHHE TpPeX OJEMEHTOB: MpPUHIIHMIIA
oTtHocuTenbHocTH I'. "anunes, oOuiel u cnennanbHOM TEOPH OTHOCUTENBHOCTH A. DiHIITEHA
— C BBISIBJIEHUEM MX COOTHOILIEHUS MEXKITY cOO00i.

31ech ke JOrMYHO OyeT MoKa3aTh UX 3HaUeHUeE JUIsl pa3BUTHUS COBPEMEHHOMN HAayKH.

B uemsepmom eonpoce BaxxHO ompenenuTbcs ¢ OTOOPOM Marepuaja U COCPEJOTOYUTH CBOE
BHUMaHME Ha BaXHEUIIMX OTKPHITHSX, CAENaHHBIX B O0JIACTM KBAHTOBOM MeXaHUKH. B
OCHOBHOM CIIe[lyeT JaTh KPAaTKYyl0 XapaKTEpUCTHUKY U OLEHUTh B CBETE€ 3BOJIOLUU (U3UKU
CIEAYIOLINE OTKPBITHS:

— KBaHTOBas Teopus 3Heprun M. Ilnanka;

— KBaHTOBas Teopus cBeTa A. DWHIITENHA;

— NpU3HAHUS KOPIYCKYJIPHO-BOJIHOBOrO nyannsma Jlyn ne bpoiiem;

— IpUHIUN HeomnpeneneHHocTH B. I'elizen6epra;

— npuHUun ponoiaHutensHoctu H. bopa;

— npuHUMN BeposTHocTH . Lllpeaunrepa;

— napaaokc DitnmrelHa-Ilonoasckoro-Po3ena.

Ilamuiti 6ompoc OYEHBb CIOKEH JUId BOCHPHUATHS TyMaHuTapueB. [l Hawana crnenyer
ONPEETUTHCSA, B YEM COCTOUT KBAHTOBAsI TEOPHUs IOJIsI, KAKOE MECTO B HEM 3aHUMAIOT IOHSATHE
«BAKyyM», a TaKXe «B3aUMOJAECHWCTBHE MHUKpPOUYACTHI] C BaKyyMOM». B 3akiroueHue cienyer
OTIpEAeNIUTh MECTO, KOTOPOE 3aHUMAET JJaHHAs TEOPHsI B CUCTEME COBPEMEHHON (DH3HKH.

B wecmom 6onpoce He0OX0MMO COCPEIOTOUNTHCA Ha O0IIEH XapaKTepUCTUKE TEPMOIUHAMUKI
KaK (U3NYecKOW IUCHMIIMHBI O TEIUIOBBIX SBJICHHUSX M PACKPHITh TPU €€ OCHOBHBIX 3aKOHA.
BaxxHo moka3aTh UX 3HaUE€HUE [T Pa3BUTHUS HE TOJIBKO (PU3UKH, HO U HAYKHU B LIEJIOM.

CnHCcoK J10NOJTHUTEIbHOM JIUTEePATYpPbI

1 Ayroxoeckuu B.A. Matepuanusm u pensituBusM. M., 1993.



2 Axuesep A.H., Pexano M.I1. CoBpemeHHas ¢puzndeckas kapTuHa mupa. M., 1980.

3 Anopees J.11. IlpoctpancTBo Mukpomupa. M., 1969.

4 Axcenos I'I1. O npuumnne Bpemenu // Borpocsl punocodum. 1996. Ne 1. C. 42 — 50.

5 bop H. AtomHas (u3uka u yenoBedeckoe mo3Hanue. M., 1961.

6 bopn M. DHIITETHOBCKAs TEOpUs OTHOCUTEIBHOCTH. M., 1964.

7 bpayn M.A., Anna IO.A., Kosvipes A.H. n np. ®u3uka Ha Opore HOBBIX OTKpbITUHA. M., 1990.
8 Bauinbepe C. OtkpbiTHe n30aTOMHBIX yactull. M., 1986.

9 l'etizenbepe B. ®uzuka u punocopus. Yacts u uenoe. M., 1989.

T ewma4. COBPEMEHHBIE HAYKHN O KOCMOCE U 3EMJIE

1 ®opmupoBanne Bcenennoil. Teopus Oonbmioro B3pbiBa. Teopusi TEIIOBOW CMEpPTH
Bcenennon.

2 Crpykrypa Becenennoi:

a) TAJIAKTUKU;

0) 3BE3IBI.

3 ConHeuHasi cucTema:

a) CouHiie;

0) manetsl COJIHEUHON CHUCTEMBI,

B) KOMETHI, aCTEPOUIbI, METEOPHOE BEIIECTBO.

4 3emus:

a) MPOUCXOKJCHHUE U IBOIIOLIUS 3EMIIN;

0) cTrpoeHue 3emIu.

MeToanuyeckue ykazaHus

Llens 4eTBEPTOI TEMBI — POCIEANUTH IBOIIONNIO0 BCelleHHOW U pacCMOTPETH €€ CTPYKTYPY.
Ilepswiii 6onpoc sBisieTcs 6a30BbIM ISl KOCMOJIOTHHU. B ero pamkax ciemyeT oxapakTepu3oBarh
TEOpHIO OOJIBIIOTO B3pPHIBA, MPHUBECTH APTYMEHTHI B MOJB3Y €€ COCTOATENLHOCTH. PackpwiBas
CMBICTI TEOpPUM TEIUIOBOM cMepTu BceneHHOI, HEOOXOIMMO OIMEpeThCsl Ha BTOPOE HAYallo
TepMoaHaMHKu B popmynupoBke P. Knaysuyca.

Bmopoui u mpemuii éonpocsl HOCAT MO Oonbiieit yacT nHGopMaTuBHBIN XapakTep. OTBETH Ha
HUX MOXXHO CTPOHUTH TI0 CIIENYIOIIEMY TUTaHy:

— MPOUCXOXKJICHHE U 3HAUEHHE TEPMHUHA,

— OTKPBITHSI, CIIOCOOCTBYIOIIME U3YUYEHHUIO TAHHOTO CTPYKTYPHOTO AyieMeHTa BeeneHHoi;

— OCHOBHbBIE ITApaMETPBHI;

— BO3MOXXHOE MJIM HEMOCPECTBEHHOE BIHMSIHAE Ha 3eMITIO.

Yemeepmoiti 6onpoc MpenoaraeT U3JI0XKeHUe CyIECTBYIONIMX KOHUENIUNA MPOUCXO0XKICHHUS U
’BOMIIOLIMM  3eMJIM, a TakXke onucaHue reocdep: autocepsl, Ouochepsl, rugpocdepsl,
aTMocdepbl, MarHUTOC(hepsbI.

Cnucok 10MoJHUTEIbHOI JTUTepaTyphl

1 Fecxoneunocms u Becenennas. M., 1969.

2 Baiinoepe C. IlepBble Tpu MuHyThl. M., 1981.

3 Boponyos-Benvsamunos b.A. Ouepku o Beenennoit. M., 1980.

4 I'sapaouonos b.A. Ilynsc Beenennoii / Cser: Ilpupona u uenosek. 2002. Ne 9. C. 24 —49.

5 l'etisenbepe B. laru 3a ropu3ont. M., 1987.

6 lusuweuru I'B. Ectb 11 y ecTecTBOo3HaHUs ainbTepHatuBa bory? // Bompockl ¢unocopun.
1995. Ne 2. C. 37 —47.

7 I'pronoaym A. TlpoucxoxxaeHrne MPOTHUB TBOpPeHHUs B (hu3mdeckod kocmosoruu // Bompocsl
dumocodpun.

1995. Ne 2. C. 48 — 60.

8 emun B.H., Cenesnes B.I1. Mupo3nanue nocturas... M., 1989.

9 E¢pemos FO.H. B rny6unsl Becenennoii. M., 1984.



Tem a5 KUBEPHETUKA U CHUHEPI'ETUKA

1 Bunep H., Xaken I'., Ilpuroxkun M. — OCHOBOMOJOXHUKHA KHUOCPHETHUKH, CHHEPICTHKU M
HEPaBHOBECHON TEPMOJNHAMHUKHU.

2 [Ipeamer KHOEPHETUKH U €T0 CBA3b C TEOPUEH CaMOOPraHU3alHH.

3 OcHoBbl cunepreTuku I'. Xakena.

4 HepaBHoBecHas TepmoanHamuka U. [Ipuroxuna.

5 Camoopranusanus B pa3IM4HbIX BUJIaX SBOJIIOLMH.

MeToanuyeckue yKazaHust

lenp msATOro ceMuHapa — PacKpbITb CMBICI OJHOM W3 TEOPUW PA3BUTHS, MPETCHAYIOIIEH HA
YHHUBEPCAIbHBIN XapaKTep.

B nepsom e6onpoce cnemyer mnpuBectn OHoOrpaduuecKue CBEICHUS OCHOBOIOJIOKHUKOB
KHOEpHETUKH, CHHEPIeTUKH U HEPABHOBECHON TEPMOJMHAMMKH, 320CTPUB BHUMaHHE Ha TeX W3
HUX, KOTOpBIE CAENIAIN BO3MOXHBIMU yKa3aHHbIE OTKPBITHS.

Bo emopom eonpoce HeobxomauMo mOKa3aTh BO3JEHCTBHE KHOEPHETMKM Ha CTaHOBJIECHUE
CHUHEpTeTHKHU. I 3TOro HY)KHO OCTAaHOBUTHCS Ha MPOHMCXOXICHUH TEPMHHA «KHOEPHETHKAY,
[0Ka3aTh UCTOKU (DOPMHPOBAHUSA M OXAPAKTEPU30BATH €€, BBIJIEIUB TE IOJIOKEHUS, KOTOpbIE
OKa3aJIy BIMSHNE HA TEOPUIO CAaMOOPIaHU3alUH.

Tpemuui 6onpoc ABIAETCS OCHOBHBIM B IUIaHE ceMuHapa. [Ipum XapakTepuCTHKE CHHEPIeTUKH
CIIElyeT PAacCKpBITh MapaMETPbl CaMOOPTaHU3YIOLIMXCS CHUCTEM: OTKPBITOCTb, HEJIMHEHHOCTD,
JUCCUIIATUBHOCTD, — @ TAK)KE CMBICII HU)KEIIPUBEIACHHBIX TEPMUHOB:

— CJIO)KHOCTb CTPYKTYPBI U CII0)KHOCTb [IOBEJICHUS;

— YCTONYMBOCTb, HEPABHOBECHOCTb, (UIyKTyauus, Oudypkauus, HapyIIeHHE CHMMETpHUH,
JaTbHUI TOPSIAO0K;

— Xa0THYECKas JUHAMUKA U JIp.

Yemeepmuiii 6onpoc TIPEANONAracT H3JI0)KEHHE OCHOB HEPAaBHOBECHOW TepMoauHaMuku MU.
[IpuroxuHa.

Ilamwiti 6onpoc ONXKEH MOABECTH UTOT paboTe Ha ceMHHape. B ero pamkax cieayeT moxa3aTh
YHUBEPCAIbHOCTh

CUHEPreTHKH, YTO B LI€JIOM OYJIeT TOBOPUTH O €€ HAYYHOH COCTOSITEIbHOCTH.

CnHCOK N1ONOJHUTENbHOM JTUTEPATyPhI

1 Apnonvo A.U. Teopus katactpod. M., 1990.

2 Bunep H. Kubepneruka. M., 1968.

3 Bunep H. KubepHeTuka, Win yrpaBjieHHE U CBA3b B )KUBOTHOM U MamuHe. M., 1983.

4 Knsaseea E.H., Kyporomosa C.I1. 3aKOHBI BOJIOIUM M CAMOOPTaHU3AMU CIOXKHBIX CHCTEM.
M., 1994.

5 Knuasesa E.H., Kypowmosa C.II. CuHepretnka Kak HOBOe MHpoBHJeHHE // Bompocs
¢dunocodun. 1992. Ne

12.

6 Knazesa E.H., Kyporomosa C.I1. OcHoBanusi cunepretuxku. M., 2002.

7 Kyopssyes UK., JlebeneB C.A. CuHepreTuka Kak mapaaurma HejnumHeiHoctu // Bompocsl
¢unocodpun. 2002.

Ne 12. C. 55 -63.

Tema6. COBPEMEHHAS XUMUSI

1 OcHOBHBIC ATAIBl PA3BUTHSI XUMUHU U HX XapaKTEPUCTHKA.

2 Xumus kak Hayka. CTpyKTypa XuMuu. XUMHUECKas KapTUHA MHPA.
3 YVdeHue 0 cocTaBe BEIIECTBA:

a) nmpo0iemMa XUMHUYECKOTO DJIEMEHTA;

0) mpobyieMa XUMHUYECKOTO COEMHEHUSI.

4 CTpyKTypHas XUMHSL.

5 Yduenue o xumuyeckux npoueccax. Karamus.

6 DBOJIIOIIMOHHAS XUMUSL.



Ilenp 3aHATHS — MPOCIEAUTH IPOLECC SBONIOIMM XUMHUYECKOIO 3HAHUS, CTPYKTYPHUPOBATh
MOHATUE «XUMHUYECKasi KapTUHA MUPA», HAMETUTh OOIIME MEPCIEKTUBbI Pa3BUTHSI XUMUU.

B nepeom sonpoce caenyer oOpatuTh BHUMaHHE HA MEPHOAM3ALINIO pa3BUTHS XUMUHU. KpaTkyro
XapaKTEepUCTUKY KaXJIOro W3 BbIIEICHHBIX STallOB MOXHO OCYILECTBJIATH IO IUIAHY,
IPEUIOKEHHOMY B METOAMYECKUX YKa3aHMSIX KO BTOPOH TEME C MOIpPaBKON Ha HBOJIIOLIMIO
XUMHUH.

Bmopou éonpoc npeanonaraer BbISIBIEHUE OCHOBHBIX YEPT, IPUCYLIUX XUMUU KaK HayKe. 3/1€Ch
e HE00XO0MMO OCTAaHOBUTHCSI HAa 00OOLIEHUH OCHOBHBIX XapaKTEPUCTHK, CYIIECTBYIOIMUX IS
OIMCaHUsl OTpACIEed XUMUYECKOIO 3HAHUSA: OPraHMYECKOM M HEOPraHWMYeCKoW Xumuu. B
3aKJIIOYEHUU OTBETA HY)KHO KPaTKO OXapaKTepHU30BaTh YEThIPE JIEMEHTAa COBPEMEHHOW XUMUU:
YU4€HHE O COCTaB€  BEIIECTBA, CTPYKTypHas  XHMMHMs, YYEHHE O  XUMHUYECKHX
IpoIeccax,BOIOLUOHHAST XUMHUSL.

[IpoGnema xuMHUECKOTO 3JIeMeHTa (mpemuil 6onpoc) MpeTepriena psj U3MEHEHU C MOMEHTa
CBOEro  3apoxiaeHus. Ilpm  packpblTMM  CYIIHOCTM  3TOro  IOJBONpOCa  CIEXyeT
CKOHLIEHTpUpOBaThcs Ha OTKpbITHsIX P. boins, X. bpanna u A.A. JlaByasse, J[.11. Menneneesa,
a TaKkKe Ha COBPEMEHHOM  (DM3MYECKOM  CMbICIIE  IEpUOJUYECKOr0  3aKOHa U
KBaHTOBOMEXaHUYECKOM OOOCHOBAaHUU CTPOEHUS ATOMOB XMMHUYECKHUX 3JIEMEHTOB. AHAJIOIMYHO
HE00X0/MMO paccMaTpuBaTh U IMPOOJIeMy XHMHYECKOTO COCIUHEHHUS, YACIUB 3HAYMTEIbHOE
BHUMaHue oTkpbITHsAM K. Ilpycra, JI. JlanpToHa, pusnueckoi mpupoabl XUMHU3Ma. 3aBEPLINTh
OTBET MOXKHO NPUBEIEHUEM COBPEMEHHOH KilacCU(PUKALMN XUMUYECKUX BELIECTB.

B uyemeepmom 6onmpoce XapaKTepHCTHKa CTPYKTYpHOH XHMHU MOTpPeOyeT pacKphITUs
CJIEAYIOLIMX MpoOIeM:

— xumuyeckas aromuctuka /1. Jlanerona;

— 3BOJIIOLIMA CTPYKTYPbI MOJIEKYJIbI B ipeacTaBineHusx . bepuennyca, I11. XKepapa, @. Kekyne;
— OpraHUYEeCKHUN CHHTE3;

— Teopusi XuMuueckoro crpoerus A.M. bytieposa;

— XUMHS TBEPAOIO Tela.

B namom eonpoce Heo0X0AMMO 3a0CTPUTh BHUMAaHHME Ha YCJIOBUSAX MPOTEKAHHsSI XMMUYECKHX
peakuuii: TEepMOJMHAMUYECKMX M KHHETHYECKHX (aKTopax, — a TaKXKe BbIICHUTb, MOYEMY
KaTaJIUTHYECKasl XUMUS SBISAETCS Ha CETOAHSIIHUNA MOMEHT OJHMM M3 CaMBbIX MEPCIIEKTUBHBIX
HaIpaBJIEHUH B pa3BUTHH XUMHYECKOIO 3HAHUS.

Lllecmoti 6onpoc naet BO3MOXHOCTb NPOCIEIUTh CBSA3b XUMUHM M OMOJIOTHH, A TAaKXKe MPOSICHUTD
npoOiieMy TpPUMEHEHHs] CHHEPreTMKH B XuMHuM. [loToMy B JaHHOM ciydae cienyer
0XapaKTEPHU30BaATh IBOJIIOLIMOHHYIO XUMHIO KaK

HayKy O CaMOOpraHM3allil M CaMOpPa3BUTHM XUMHUYECKUX CHCTEM, BCKPBITH MpoOieMy
OMoKaTanu3a 1 ONpeAeIUTh IPUHIUIIBI HOBOTO YIPaBJIEHUSI XUMHUUYECKUMHU MTPOLECCAMHU.
CnHcoK 10NO0JIHUTEbHO JTUTEepaTyphl

1 A3umoe A. Kpatkas ucropust xumun. Pazsutue naei u npeacrasieHuil B xumuu. M., 1983.

2 Byopetixo H.A. ®unocodckue Bonpockl xumuu. M., 1970.

3 Bacunvesa T.C., Opnog B.B. Xumndeckas ¢popmyina matepuu. M., 1983.

4 Bo3HukHOBeHue N pa3BUTHE XUMUU ¢ ApeBHUX BpeMeH 10 X VII Beka. M., 1980.

5 Bazoexun B.C. Matepuanuctudeckas ¢punocopus u xumus. M., 1980.

6 I'Hoceonocuyeckue M COTMANIbHBIC TTPOOJIEMBI pa3BuTHs Xxumuu. Kues, 1974.

7 Hanyes A.A. ®unocodus u xumus. Pocros v/, 1991.

8 /orcya M. ictopust xumun. M., 1966.

9 Kysneyoe B.H1. [lnanexktuka pa3Butus xumuu. M., 1973.

Tema7. COBPEMEHHASA BUOJIOTUA

1 [Ipenmer 61ONOTHH, €€ CTPYKTYpa U 3Talbl Pa3BUTHUS.

2 CoBpeMEHHBIE KOHILENIMH IPOUCXOXKAECHUS W CYIIHOCTH JKM3HM B HMCTOPUM HAyKu H
bunocoduu.

3 Konuemnus ypoBHel OHMOIOTHYECKUX CTPYKTYP M OpPraHU3aluH KUBBIX CUCTEM.



4 I'eneruka.

5 Konmneniust 6nocdepbl 1 3KOJIOTHS.

6 Konuerus 3BoMONNN B OMOJIOTHH.

MeToanueckue yKazaHust

Llenb ceapMOro ceMuHapa — pacCMOTPETh OCHOBHBIC HANPABJICHUS 3BOJIONUU OMOJOTHH OT
MOMEHTa 3apOKICHUS

JIO HACTOSAILIETO BPEMEHH U OTNIPEACIIUTh UX MEPCIIEKTUBBI Pa3BUTHUS.

B nepsom eonpoce mpenmnonaraercs XxapakTepucTHkKa Ouoyiornd Kak Hayku. HecMmoTps Ha
3apoXIeHUEe OMOJIOTUYECKUX 3HAHHM, elle B APEBHHE BPEMEHA KaK CaMOCTOSATENbHAs OTPacCib
Hayku ouostorus ctaya opopmitsatees B X VIII

— XIX BB. B wucropuum OHOJIOTHYECKHX 3HAHWW BBIICISIOT TPHU dTama: TPaTUIMOHHBIH,
SBOJIIOIMOHHBIM M MOJEKYJISPHOTCHETUYECKUH, — TPHU ONpPElNeIeHUH KOTOPBIX MOXHO
BOCIIOJIb30BaThCSl IJIAHOM, IPEJJIOKEHHBIM B METOJMYECKMX yKa3aHUsX K TteMe 2. Cuemyer
y4ecTh, YTO CYHIECTBYIOT pazlUYHbIE KiaccHU(PHUKAIMU oTpaciiell OMOJIOrMuecKkoil Hayku B
3aBUCHMOCTH OT BEIOPAHHOTO KPUTEPHSI.

Bo semopom eonpoce HeobxomuMo o0OpaTHTh BHUMaHHE Ha JABOWCTBEHHOCTh IOCTAHOBKU.
[ToaTOMYy, M3N1arasi KOHIENIIUU MPOUCXOKIACHUS U CYITHOCTH KM3HU, HY’KHO BBIICIHUTH aCMEKThI
UX PACCMOTPEHHUsI KaK B HayKe, Tak U B GUIOCO(PUH.

B koHIenuy ypoBHe#H OMOJIOTHYECKUX CTPYKTYP M OPraHU3alNN KUBBIX CHCTEM HCIOJIb3YeTCH,
B MEPBYIO OYepe/b, KPUTEPUl MACIITAOHOCTH, & TAK)KE YEThIpe BUAA OMOIOTHMYECKHUX CBS3EH.
OTO U COCTABUT CYILIECTBO Mpenve2o 60npoca.

Yemeepmuiti 6onpoc TpeNIoNiaraeT XapaKTEPUCTUKY T€HETUKH KaK OTpaciu OHOJIOrHYecKOro
3HaHUs. 371€Ch BO3MOXKHO BBISBJICHHE OCHOBHBIX MPOOJIEM, CTOSIIUX TEpe] TeHETHKAMU KakK B
€CTECTBEHHO-HAYYHOM, TaK ¥ TYMaHUTAPHOM IUIaHAX.

Ilamuuii 6onpoc 0XBaThIBaeT KOHIENIUIO Ouocdepbl, co3nannyio B.M. Bepnaackum, mpu
pPaccMOTPEHUH KOTOPOil clieyeT OOBSCHUTH MPOUCXOXKIEHUE TepMUHA «Onocdepar, pacKpbITh
€ro coJiepKaHue, ONPeIeIUTh IPAHULIBI, COCTAB

U CTPYKTYPY, BBICTUTH €€ Onoreoxumuyeckue GyHKIMHU. B 3akIi0ueHnn 0TBeTa HYKHO CBA3aTh
KOHLENINI0 Onoc(epbl ¢ XapaKTEpUCTHUKOM SKOJIOIMM KaK HAyKH O B3aUMOJIEHCTBUH JIOOOTO
00BEKTa C OKpYIKaIOIIEH Cpeou.

Lllecmoti éonpoc npenmoaraeT BbIsIBIEHUE OCHOBHBIX Ye€PT TEOPUU OMOJIOTHYECKON HBOJIIOLNN
Ha TpexX JTamax ee pa3BUTUS (TPAJAMIIMOHHBINA, KIACCUYECKUH, CUHTETHYECKUi). 3/1ech ke
BO3MO)XHO HAMETHUThb M OCHOBHYIO TEHJIECHLMIO €€ SBOJIIOIMH, YTO TO3BOJUT OIpPEAETUTh
MEPCTIEKTUBBI PA3BUTHS COBPEMEHHON OMOIOTHH.

CnHCcoK 10NO0JIHUTEIbHON JTUTEepaTyphl

1 Axcenos I'.I1. O Hayunom onuHoudectBe Bepnazackoro // Bompocs ¢punocodpuun. 1993. Ne 6. C.
74 - 87.

2 Agpanacves 3.1". Mup KUBOT0: CUCTEMHOCTb, 3BOJIIOLIUS U yrpaBieHue. M., 1986.

3 bape O.A. uBoe B emuHOM MUPOBOM mporiecce. [lepmpb, 1993.

4 buonoeus B MO3HAHUHK YelloBeka. M., 1989.

5 buonoeus oxpansl npupoasl. M., 1983.

6 buomexnonocus. M., 1984.

7 bopsenxos B.I'., Cesepyos A.C. Teoperuueckass OMOJIOTHA: pa3MBIIIUICHHE O mpeamere. M.,
1980.

8 Bepnaockuu B.1. buocdepa u Hoochepa. M., 1989.

9 Bepnaockuu B.1. Hauano u Be4HOCTb ku3HH. M., 1989.

Tema8. YEJIOBEK KAK IIPEJMET ECTECTBO3HAHUSA
1 IIpoucxosxaeHue yenoBeka. DBOrOIHs yenoseka. [Ipobiema anTponorenesa.

2 buonornueckoe u cOMaIbLHOE B UEJIOBEKE.
3 Yenogek, Ouochepa u kocmoc. Konuernims Hoocepsl.



4 Mos3r, co3HaHHe, OECCO3HATENLHOE.
5 buosTHKa ¥ mOBeAEHUE YESIIOBEKA.

MeToanueckue yKazaHust

BoceMoil cemMuHap SBISETCS WTOTOBBIM B IJIaHE Kypca W TpeOyeT NPUMEHEHUs BCEX
MOJIyYEHHBIX 3HAHUU MPU PACCMOTPEHUU IPOOIIEM, KAaCAIOIIMXCS YeTTOBEKa.

B nepsom 6onpoce npennonaraercs onpenenuTh MpodieMy aHTPONOTeHe3a, KOTOpasi COCTOUT B
CYIIECTBOBAaHUM HECKOJBbKUX TEOPUN MPOUCXOXKICHHUS U IBOJIOLMHU YeJIOBEKa. 37eCh CleAyeT
HAMETHUTHh OCHOBHBIC ITAITbl PA3BUTHS YEIIOBEKA.

Bo smopom eonpoce ctaBuTcs mpobieMa COOTHOLIEHUS OHOJOTHYECKOTO U COIHAIIBHOTO
($akTOpoOB B CYIIECTBOBAHWHU YeloBeKa. KpoMe NBYX KpalHUX TOYEK 3pEHHS Ha 3Ty MpodiemMy
(maHOMOMOTM3M ¥ TAHCOLHMOJIOTH3M), MOXHO H3J0XKUTh U TMEPEeXOJHbIE MEXIy HUMHU.
Bricka3piBaHne cCOOCTBEHHOT'O MHEHHS IO JAHHOW IpoOJIeMe 3HAYUTEIbHO OBbl YKPACHIIO OTBET.
Tpemuii 6onpoc NaeT BO3MOXXHOCTh BBISIBUTH COOTHOILIEHUE MOHSATUI «4eloBeK» U «Ouochepar
U ONpEeNeNuTh WX B3aUMOBJIHsHME. JIOTHYHO B JaHHOM CiIydae HCIOJb30BATh YUYEHHE O
Hooc(epe, YUUTHIBAsI, YTO OHO MPOILIO TIOCTATOYHO CEPhe3HbIE METaMOP(O3bI C IIEPUOJIa CBOETO
co3znanus B.M. BepHaickuMm 10 HaCTOSAIIETO MOMEHTA.

[Ipun xapakTepUCTHKE uemeepmoz20 6onpoca HEOOXOTUMO pPAa3BECTH MOHATUS «MO3T» U
«CO3HAaHWE» W KOCHYTBHCS MPOOJEMBI CTPYKTYPHI YEIOBEUYCCKOW IICHXUKH, TOJHMMACMON B
bunocoduu, COIMOIOTHH U ICUXOTIOTHH.

PackppiBasi CMBICI IOHATHUSL «OMOATHKAY (nAmblii 60npoc), HY)KHO OCTAHOBUTHCS HA OCHOBHBIX
npobiieMax, U3y4eHHEeM KOTOPBIX OHA 3aHUMAETCsl, U B JAHHOM cliyyae 00I1asi HalpaBIeHHOCTh
OTBETA BBIBE/IET Ha 00CYKICHNE COBPEMEHHBIX STOJOTHUECKUX KOHIICTIITHH.

Cnmcok 10M0JTHUTEIbHOM JINTEPATYPbI

1 Anexcees B.I1. Ctanosienue yeaoBeuectsa. M., 1984.

2 Anoxun A.M. ®unocodus u Teoperndyeckue npodiaemsl Hayku. M., 1990.

3 buomexnonoeus. M., 1984.

4 Buosmuxa: mpo0OJieMbl U IEPCIIEKTUBBL. M., 1992.

5 byovko H.II., ®edopos B.M. Yuenue o Ouocdepe, HayuHas KapTHHA MUpa U TJIOOAIbHBIC
npo0JIeMbl COBpe-

menHoctH // Bectauk MI'Y: Cep. «@umnocodusi», 1988. No 1.

6 Bepnaockuu B.1. buochepa u Hoocepa. M., 1989.

7 Bepnaockuii B.1. ®unocodckue mpiciu Hatypanucta. M., 1988.

8 Bepnaockuii B.M. Xumndeckoe crpoeHue 6nocdepsl 3eMiu U ee okpyxenue. M., 1987.

9 I'upenox @.H. Pycckue xocmuctol. M., 1990.

10 I'upenox @.H. Jxonorus, nuBuinu3anus, Hoocdepa. M., 1987.

CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI

OBHIET'O XAPAKTEPA

1 I'openos A.A. Konuenuuu coBpeMeHHOro ecrectBo3Hanus. M., 2001.

2 I'psaoosoii /.M. KoHllenuu COBPEMEHHOr0 ecTecTBO3HaHMs: CTPYyKTYpUpPOBaHHBIM y4eOHUK
(ms By3oB). M., 2003.

3 I'yceunos M.K., Paodicabos O.P. KoHuenuuu COBPEMEHHOTO €CTeCTBO3HAHUS: YUeOHUK. M.,
2005.

4 Janunosea B.C., Koowcesnuxoé H.H. OCHOBHBIE KOHIIENIIMH COBPEMEHHOIO €CTECTBO3HAHMS.
M., 2001.

5 Kanke B.A. Konuenunyu coBpeMEHHOTO eCTeCTBO3HaHMs. M., 2003.

6 Kapnenkog C.X. KoHllennu COBpeMEHHOI'0 €CTeCTBO3HAHUS: YUeOHUK 1715 By30B. M., 2005.

7 Konyenyuu coBpemennoro ectectBo3nanus / [lox pen. mpod. C.1. Campiruna. Poctos H//,
2003.

8 Konyenyuu coBpemenHoro ecrectsoznanus / [loxn pexn. npo¢. B.H. JlaBpunenko, npo¢. B. I1.
ParaukoBa. M., 2003.



9 Hatiovuu B.M. KoHueniuyu COBpEMEHHOTO eCcTecTBO3HaHU: YueOHuk. M., 2004.

10 Py3asun .M. KoHnlenmu COBpEeMEHHOTO €CTeCTBO3HAHUs: Yuel. mocooue. M., 2005.
11 Cronun A.FO. Konuenuuu coBpeMeHHOTo ectecTBo3Hanus. M., 2003.

12 Cononog b.®. Konnenuuu COBpeMEHHOT0 ecTecTBo3HaHus. M., 2001.

8. OneHoYHbBIE CPeICTBA I TEKYIIEr0o KOHTPOJIsl YCIIeBAeMOCTH,
PYOeKHOM aTTecTAllii U MPOMEKYTOUHOM ATTeCTALUM 110 MTOraM 0CBOEHMSI
AMCUMILINHBI

Pabouas mporpamMma npeaycMaTpUBaeT IPOBEACHUE JEKIUOHHBIX W IPAKTHUECKUX
3aHATHM, a TaKXkKe CIeAyloIlue BHJbl pabOT: CaMOCTOATENbHYIO paboTy CTYIEHTOB IO
MOJArOTOBKE YCTHBIX COOOIICHWH, HANMCAaHUIO JIOKJIAZO0B, IOATOTOBKY IpE3eHTAUud |
00CyX/1IeHUH 110 TeMaM JUCLMIUIMHBI - pab0Ty B aKTUBHON M HHTEPAKTUBHON (opMax.

Pabouas nporpamma npeanonaraeT TEKyIUNA 1 IPOMEKYTOUHBINA KOHTPOJIb 3HAHUH.

Texywuii KOHMPOL — 3TO HENPEPBIBHO OCYILECTBIAEMbI MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHUH W (OPMHUPOBAHWS YMEHHH W HABBIKOB B TEUEHHE CeMecTpa WM y4eOHOro roja.
Texkymuii KOHTPOJIb 3HAHUM, YMEHUM U HaBBIKOB CTY/IEHTOB OCYIIECTBIISIETCS B XO/€ y4EOHBIX
(ayAMTOpHBIX) 3aHATHH, NPOBOAMMBIX M0 pacnucaHuo. dopmMamMu TEKYyLIEro KOHTPOJSA
BBICTYNAIOT OINPOCHl HAa 3aHATUAX C LIEJIbI0 NMPOBEPKU HAJIMYUSA 3HAHUH, HEOOXOIUMBIX IS
YCBOEHUSI HOBOTO MaTepHaia WiU JUIsl BISICHEHUS CTEIIEHU YCBOCHHMSI U3JI0KEHHOIO MaTepuana.

Pybesxcnviti konmpons OCYIIECTBISIETCS 0 OKOHYaHMM H3YYEHUs MaTepuaja MOAYNs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOexXHbII KOHTPOJb NPOBOAUTCSA C LENbIO OMNpEACICHHUS
KayecTBa YCBOEHMsI Marepuaia ydyeOHOro Monyis B LeldoM. B TedeHue cemecTpa Takue
KOHTPOJIbHBIE MEPONIPUSATHUS IPOBOASITCS 110 TPAPUKY.

HaumenoBanue BrisiBneHHbIE OtMmeTka
MoKazares HEJOCTaTKU U
3aMEYaHUs

I. KAUECTBO PEOEPATA
1 . CoorBercTBUE CONEpPKAHUSA PAOOTHI 1 Gamn
3a/1aHUIO
2. I'paMOTHOCTh H3JIOKEHUST U KauecTBO 0,5 Gamn
odopmieHus paboTsl
3. CaMOCTOATEIbHOCTh  BBIIOJHEHUS 1 Gamn

paboThl, TIyOMHA MpopabOTKU MaTepHana,
UCTIOIF30BaHUE  PEKOMEHJOBAaHHOW |
CIPAaBOYHOM JINTEPATYPHI

4. OOOCHOBAaHHOCTb M JIOKA3aTEIbHOCTH 0,5 6amn
BBIBOJIOB
OO61as o11eHKa 3a BBINIOJIHEHUE pedepaTa 3

IIpumepHas TeMaTuka pedepaTon

1. B3rnsasl BEIOAIOIMXCS MBICIIATENEH APEBHOCTH HA OKPYKAKOIINI MUD.
2. Bo3nukHoBeHue Hayku. Hayka u mudonorus.

3. YueHsle cpeAHUX BEKOB U UX BO33PEHHUs HA CTpOoeHHE BceneHHou.

4. Hayka 3moxu BO3pOKJIEHUS.

5. Hayka kak 3BOMOIMOHHBIN npouecc. HaydHbie peBosronuu.



6. Mup kak uucino. [Tugaropeiickuii coros.

7. U. Kemutep: OT MOMCKOB rapMOHUH MUPA K OTKPBITHIO TAWHBI TIJIAHETHBIX OPOUT.
8. I'. 'anuiielt ¥ ero poJib B CTAHOBJIEHUM KJIACCUYECKON HAyKH.

9. CoBpeMEeHHOE ecTeCTBO3HAHUE U €T0 POJIb B HAYKE U )KM3HU OOIIECTBA.
10. Anp0ept DUHIUTEHH U CO3aHIE TEOPHHA OTHOCUTEIILHOCTH.

11. M.B. JlomoHOCOB — Benukuil celH Poccun.

12. Y HptoTOH 1 co3ianue GpyHIaMeHTa MEXaHUUECKOW KapTUHBI MUPA.
13. Yupexnenue [letepOyprckoii akageMuu HAyK U €€ TIEPBbIC aKaJIEMHUKH.
14. N.B. KypuatoB u pazsurue B Poccun sinepHoit pu3uku.

15. JI.JI. Jlangay — OCHOBOIIOJIOKHUK OTEYECTBEHHON TEOPETUICCKON (DU3HKHU.
16. Hoocdepa. Yuenue B.W. Bepranackoro o Hoocdepe.

17. Ilpobnema camoopranuzanuu marepun. CHHepreTuka.

18. MaTeprallbHOCTb U €IUHCTBO OKPYXKAIOIIET0 MHUPA.

19. IIpocTpaHCTBO-BpEMS M BELIECTBO.

20. Pa3zBuTue B3II5/10B HA IPOCTPAHCTBO U BPEMSI B UICTOPUM HAYKH.

21. Muoroo6pa3zue (HopM U ABHKEHUS MaTEPUU.

22. Bakyym.

23. Konuenuuu 6JIM3KOICHCTBUS U 1aJIbHOJCHCTBUS B HAYKE.

24. Tlopsimok u OecropsiIOK B MPUPOJIE.

25. I'enesuc: poxaeHHE IPOCTPAHCTBA, BPEMEHHU U BEIIECTBA.

26. Moaenb bBomnbiioro B3pbeiBa u pacmupsitonieics: Becenennoii.

27. IIponcxox1eHne 1 dBOIIOLUS 3BE3 L.

28. O6pazoBanre COTHEYHOM CUCTEMBI.

29. ®uzuka ConHua.

30. Ctpoenue 3emuu. O00I09KH 3eMITH.

31. IlouBa — cTpoeHue U peryinupyroume QyHKIHH.

32. CTpoeHune MaTepuH.

33. BemecTBo U aHTUBELIECTBO.

34. CratucTuyeckue 3aKOHOMEPHOCTH B IIPUPOJIE, UX OCOOCHHOCTH.

35. TlonsTHE «@HEPTUA» B HAYKE: C IPEBHEMIINX BPEMEH 10 HAIIMX JHEN.
36. HcTopus 3aKk0Ha COXpAaHEHUs U ITPEBPALLCHUS YHEPTUN.

37. 3aK0H COXpaHEHUs UMITYyJIbCa B IPUPOJE.

38. OCHOBHBIE HICTOYHUKH SHEPTUH Ha 3€MJIE U 32 €€ NPEIeIaMH.

39. IIpobGnembl COBpEMEHHOM SHEPTETHKHU.

40. Bo3HUKHOBEHHE U 3BOTIOLUS OHOChEPBHI.

41. Tpu Havana TEPMOJIUHAMUKH.



42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
71.

IIpupoaa 3ByKOBBIX SIBIICHUH, UX POJIb B IIPUPOJE.
DHJIOTEPMUYECKHUE U DK30TEPMUYECKHE IIPOLECCHI B IIPUPOJIE.
[ToHsATHS «BEIIECTBO» U «(PU3HMUECKHUE TOJIST» B COBPEMEHHOH HayKe.
®dusnueckue nossd B GyHKIHOHUPOBAHUY KUBBIX OPraHU3MOB.
Hcnonp30BaHuE 3JIEKTPUUECKUX U MATHUTHBIX SIBJIEHUN B MEAUIIMHE.
KopnyckynsipHO-BOJIHOBOM Ayalin3M.

Cser, ero poJib B BOSHUKHOBEHUHU U PA3BUTHH KU3HU Ha 3eMII€.
CrtpoeHne aTOMa ¥ IEPUOANYECKUI 3aKOH.

CrpoeHue aToma.

CrtpoeHue aTOMHOTO sizipa.

Hcropust nosiBIeHUS B COBPEMEHHOM HayKe KBaHTOBBIX IIPEJCTaBICHUMN.
[Tepuoanueckas cuctema 2J€MEHTOB.

Hcrokn niei 0 MOJIEKYJISIPHOM CTPOCHHMM BEIIECTBA.

HcTopus 3aK0Ha COXpaHEHUS MacChl.

Ponp 3axkoHa coxpaHeHus 3apsaa B IPUPOAE.

CuMMeTpHs U aCUMMETPHUS B IPUPOJE.

Oco0eHHOCTH B3aMMOJEHCTBHSI MOJIEKYJI B BEIIECTBE.

Posp arperatHbIX Nepexoi0B B )KMBOW U HEXKUBOM IIPUPOJIE.
CaolicTBa BOJIbI, €€ POJIb B IPUPO/IE.

Bopna, ee posib B BOSHUKHOBEHHUHU U Pa3BUTHM KU3HU Ha 3eMIIE.
PacTBOpBI B ’KMBOW U HEXXKUBOW MPUPOJE.

XUMHYECKast CBA3b, €€ POJIb B JKUBOM M HEXUBOU ITPUPOJIE.

Posib kaTanuTHUECKUX peakiuil B )KUBOW MPHUPOJIE.

XVWMHYECKHUE DJIEMEHTHI B OPraHU3ME YEJI0BEKA U JKUBOTHBIX.
XUMUS TUTAHUS.

XUMHUSA JIEKapCTB.

XHUMHS B CENBCKOM XO35MCTBE.

Xumus u ¢puznka pororpaduu.

Ponb pynaameHTanbHBIX OTKPHITUNA (U3UKU U XUMHUH B Pa3BUTUN OMOJOTMYECKUX HAYK.

OCO0EeHHOCTH PHEPTETHUECKUX MPOIIECCOB B KUBBIX OPraHU3MaXx.
Myrtanuu. Posb MyTanuii B 3BOIIOLNN KUBOTO.

Buocdepa uenosek u kocmoc. Konnenmus A.JI. UnxeBckoro.
buocdepa. Yuenne B.W. Bepnaackoro o 6uocdepe.

Buocdepa kax 3xonoruyeckas cucTema.

buocdepa kak reosiornueckas 000y04ka 3eMiIH.

[TpeBparienue sHepruu B 6uocdepe.



78. Kpyrosopot BemiecTB B 6uochepe.

79. Ilpoucxoxaenue yenoBeka. CTaauu 3BOITIOLMH YEJIOBEKA.

80. buosiornueckoe 1 colMaIbHON B OHTOT€HE3€ YEIIOBEKA.

81. buonorudeckoe 1 couaibHOE B HCTOPUYECKOM PA3BUTHH YEJIOBEKA.
82. Opranusauus ¥ caMOOpraHu3aLus B AKUBOU IIPUPOJIE.

83. CTpyKTypHbBIE€ YPOBHHU KUBOTO.

84. BriusiHue OMOJIOTHYECKUX TEOPHI Ha Pa3BUTHE €CTECTBOZHAHUSI.
85. [IpaBuina u cpeacTBa TUTUEHBI C TOYKU 3PEHUS €CTECTBEHHBIX HAYK.
86. IlyTu pa3BuTHs 4eIOBEYECKON LIUBUIIA3AIUH.

87. YenoBeK B LICHTPE €CTECTBEHHBIX HAYK.

88. Texnocdepa. Bnusinue yenoBeuecTBa Ha MPUPOLY.

89. 'moGanpHBIE TPOOIEMBI YEIOBEYECKON HIUBUIIN3ALINU.

90. I'mobanbHOE U3MEHEHHE KiuMaTa. PoJib yenoBeka B ”3BMEHEHUH KITMMaTa.
91. Dxonoruueckue NpodIEeMbl THAPOCHEPHI.

92. Dkosoruueckue mpoodIeMbl 4YeTOBEYECTRA.

93. CounanbHO-3THYECKHUE MTPOOIEMbI T€HHOW WHKEHEPHUU.

94. OcHOBHBIE MOJOKEHUSI TTI00aTEHON TEKTOHUKU TLTUT

95. Ponp MyTanuii 1 OKpyKaromiei cpeibl B 3BOITIOIUHU KUBOTO

96. dynkIuu 6uopasHoodpasus B buochepe

97. OcHOBHBIE MTPOOIEMBI COLIMOOUOTIOTHH

98. CoBpeMeHHast 3TUKa

99. DBoonMsI KyIbTYpBI
TECTBI

@oHJ THIIOBBLIX TECTOBBIX 3aJaHUIl
Tectbl kK IepBOM py0. aTTECTALIUMU

Kaxast Teopusi y4uTBIBa€T OCTOSIHCTBO CKOPOCTH CBETA B BaKyyme?
OO01mast TeopHs OTHOCHTEINEHOCTH DHHINTEHHA;

+CnenuanbHasi TEOpUsl OTHOCUTEIBHOCTU DUHIITEHHA;
KopnyckymnsipHo- BOJTHOBOH Ayainusm;

Teopust poroaddexra;

Teopus KOpIyCKyJISIPHOCTH.

MeTro10M 3MIUPUUECKOTO YPOBHS MIO3HAHUSA SIBJISETCS:
CHHTE3

aHaJIOTHs

+Ha0III0IeHHE

MOJICITUPOBAHKE

Oueprust ColHIA TOAIEPKUBACTCS 32 CUCT:
Oera-pacmana

SIICPHOTO U3ITYYCHUS

+ TEpMOSAEPHOr0 CHHTE3a



pacmana paauOaKTUBHBIX DJICMCHTOB

BceneHHas 0HOPOIHA, TOCKOJIBKY OHA

a) HAXOJMTCS B TOPSIYEM COCTOSTHUN

+0) UMeeT OJIMHAKOBBIC CBOMCTBA BO BCEX TOYKAX

B) pacIIupsIeTCS

T') IMEET OJJUHAKOBBIC CBOWMCTBA [0 BCEM HAIMPABIICHHUSIM

Knaccudukarus — sto:

OTHECEHHE 0OBEKTOB K OIpPEIEIICHHOMY KJIacCy SBJICHUM

+00beAMHEeHNE PA3IIMYHBIX IPU3HAKOB UCCIIEYEMbIX OO BEKTOB
YCTaHOBIICHHE CXO/ICTBA U Pa3JINuusl IPU3HAKOB HCCIIEAYEMBIX 00BEKTOB

OCHOBHBIMHU BHUIaMH MaTEPUU SBISIOTCSL:
JJIEMEHTAPHBIC YACTULIBI

+BEIECTBO U ITOJIE

BEIIECTBO

moJre

Hawubomnee kpynHas equHULA H3MEPEHHUS KOCMHYCCKIX PACCTOSHHMA:
aCTPOHOMMYECKAS €IMHULIA

KUJIOMETP

+Mmapcex

CBETOBOH IO

HayKa oT O6BI,Z[CHHOFO CO3HAHUA OTJINYACT:
HCHOJ’ILSyeMHﬁ SA3BIK

3HAYMMOCTDb PE3YJIbTATOB NO3HAHUA
AKTyaJ'ILHOCTL 00bEKTa ITO3HAHUS
+I0CTOBCPHOCTH NOJTYYCHHBIX 3HAHUMU

Hogsie 3Be37161 00pa3yroTcs u3:
MIEPEMEHHBIX 3BE3]]

KPaCHBIX KapJIHKOB

JIBOMHBIX 3BE3]]
+Me)K3BE3THOTO BEIIECTBA

Hamra M'anaktuka umeer popmy
+CIHPATBHYIO

IaPOBUHYTO

HENPaBWILHYIO
TUIITHYECKYIO

Bcenennas oHOpo/1Ha, TIOCKOJIbKY OHA

+HUMEECT OJJUHAKOBLIC CBOMCTBA BO BCEX TOYKAX
UMECT OJJMHAKOBBIC CBOICTBa 10 BCEM HalpaBJICHUAM
HAXOJHUTCSI B TOPSIYEM COCTOSTHUU

pacumpsercs

Crneunguka ecTeCTBO3HaHHS 3aKITI0YAETCS:
+B U3yYEHUH 3aKOHOB IPUPOJIBI;

B IIpeoOpa3oBaHNy MUPa;

B CaMOIIO3HAHMS YEJIOBEKA;

B IIPU3HAHHUH Y€JI0BEKa 0COOBIM CYIIIECTBOM;
B 000KECTBIICHUH TIPUPOIHBIX SIBIICHUI;

ABTOp TIepBOH aTOMHUCTHIECKOI TEOPHH:
AHakcUMaHIp;

Darnec;

I'epaknur;

+/lemoxkpur;

IMudarop.



CrienmanbHas Teopus oTHocuTembHOCTH (CTO) pemaeT 3amauu

KJIACCUYECKON MEXAHUKH

HEHMHEPIHAIBHBIX CHCTEM OTCYETa

+IprCcnOco0IeHUS TPOCTPAHCTBEHHO-BPEMEHHOW METPHKH K COBPEMEHHOI (pr3mKe
a0COJIFOTHOCTH BPEMEHHU U MTPOCTPAHCTBA

Dransl pa3BUTHS HAYYHOTO MO3HAHMS:

Ha0J0IeHue, ONKMCaHKE, U3MEPEHHUE, IKCIIEPUMEHT;

+Ha0JII0IEHUE, TUIIOTE3a, SKCIIEPUMEHT, TEOPHUSs, 3aKOH IIPUPO/IHI;

aHalu3, CUHTE3, abcTparupoBanue, 0000IIeHuUE;

(hopmanuzarys, uaeanu3aiys, aHalors, MOICIUPOBAHHE;

MH(DOTIOTHIECKOE CO3EPIIaHIE, PEITUTHO3HOE MUPOBO33PEHHUE, HAYTHOE MHUPOBO33PEHHE.

K mHEepumanbHbIM CHCTEMaM OTCYETa OTHOCSTCH ...

CHCTEMBI, IBIDKYIITHECS] PAaBHOYCKOPEHHO

CHCTEMBI, B KOTOPBIX HE BBIMOJIHSIIOTCS 3aKOHBI KJIACCHUECKOI MEXaHUKH

CHCTEMBI, B KOTOPBIX BBIOJIHSIOTCS 3aKOHBI CHIENNAIBHON TEOPUH OTHOCHTEILHOCTH
+CHUCTEMBI, ABWXKYIINECS IOCTYNAaTeIbHO, PABHOMEPHO U NMPSIMOJIMHEITHO

OTOOp XMMHUYECKUX DJIEMCHTOB BO BCelleHHOM MpOsBISsIETCss TAKMM 00pa3oM, 4TO OOJIBIIYIO YacTh BEUICCTBA B HEH
COCTABJIAIOT BCETO [Ba 3JICMEHTA:

+BOIOPOJ U TeNUi

KHUCJIOPOJI Y TEINI

YIIepoa U BOAOPOL

KpEMHUH U yIIepon

MeTo10M SMIUPUIECKOTO YPOBHSI TO3HAHMUS SIBIISICTCS:
aHaJOT s

MOJICITUPOBAHHE

CHUHTE3

+Ha0moneHne

OnHa acTpoHOMHYECKAas €UHUIIA— 3TO PACCTOSTHUE:
ot 3emiu 10 JIyHsl

+ ot 3emin go CoJiHIa

ot Connua no [Tnyrona

ot Connia 10 uentpa [ManakTuku

CHHTYISAPHOCTh— 3TO:

Teopus 00 OTMHOYECTBE YEIIOBEUECTBa BO BeeneHHOM
+HavaabHOE cocTosiHNE Beenennoi

nHPOPMAIIUS O COCTOSIHUU O0BEKTa

paspylieHre NpocTpaHCTBEHHO-BPEMEHHOTO KOHTHHYYMa

Kocmonorus — a1o:

BTOPOE Ha3BaHHWE KOCMOHABTHKU
HeHay4Has Gopma no3HaHus BeeneHHon
pasjiell KOCMOHABTHKH

+pasjen acTpOHOMHU

C1noBO NCUXMKa B IEPEBOJIE C TPEUECKOTO O3HAYAET:
+ayma

aMsTh

CO3HaHHE

nHpOpManUA

KBazapsl — 3T0:

HOBEIE 3BE3]IbI

+MOIIHBIE HCTOYHUKH PAJAHOU3TYYEHUS

MaJble ["aakTHKY — CIyTHUKY Hawed [anakTuku
JIBOMHBIC 3BE3]IBI



HawnbGonee kpymHas eIMHALIA U3MEPEHHSI KOCMHYECKUX PACCTOSTHUM:
CBETOBOM T'OJ

ACTPOHOMHYECKAS SANHUIIA

KHAJIOMETP

+Imapcex

CneunansHast Teopus orHocutensHocTH (CTO) pemnaer 3axaun

KJIaCCUYECKOI MeXaHUKU

+1pucroco0IeHHsT TPOCTPAHCTBEHHO-BPEMEHHOH METPUKH K COBPEMEHHOH (hr3nke
HEHHEpUIHAIbHBIX CUCTEM OTCUETa

a0COJIFOTHOCTH BPEMEHH U IIPOCTPAHCTBA

CorylacHO BTOPOMY Hadaly TEpMOIMHAMUKH, C TEUCHHEM BPEMEHHU B 3aMKHYTOW M30JIMPOBAHHOH CHCTEME
SHTPONHS TOJDKHA:

yOBIBaTh

+ BO3pacTaTh

CTaOMIIN3NPOBATHCS

UCYE3HYTh

OmnpeneneHHbIi crioco0 MOHUMAaHUsI KaKOr0-JIM00 MpeaAMeTa, Mpolecca WK SBJICHUS — 9TO:
Teopus

3aKOH

+KOHIICTIITHS

TUIIOTE3a

Hayxka chopmupoBanacs B:
EBporne B XIII-XV BB.
+/Ipesneii [ penun
HpeBHem Pume

Espone B XVI-XVIII BB.

Bcenennas omHOpo1Ha, TIOCKOJIBKY OHA

pacipsieTcs

HaXOJUTCA B ropAa4€M COCTOAHUUN

+UMEET OJIMHAKOBBIE CBOMCTBA BO BCEX TOUKAX
MMEET OJIMHAKOBBIC CBOMCTBA 110 BCEM HAIMPABJICHUSIM

CornacHo Bo33peHusAM JleBkumma u JleMokpuTta cymiee (MHp) COCTOUT H3:
JJIEMEHTOB- CTUXUH;

OTHS U BOJIBI,

3eMJIM U BO3/yXa,;

+aTOMOB U IYCTOTBI;

arenpoHoOB.

ONIMHUCTUYECKUH (QIUTMHUICKUIT) TIepro]| pa3BUTHS HATYpHIOCO(DUHN XapaKTepH30BaICs:
TIOSIBJICHHEM aTOMHUCTHKH;

pa3BUTHEM 3JIEMEHTapU3Ma;

TIOSIBJICHUEM HIIeH KOHTHHYAJIBHOCTH;

+pa3BUTHE MAaTEMAaTUKHU U MEXAHUKH;

cucTeMaTH3alyell HaKOIUIEHHBIX 3HAaHUH APUCTOTENEM.

[pouecc Hay4yHOTo MO3HAHUS HAUMHAETCA C ...
HOCTPOEHHS MOJIEIIH

IMOCTAaHOBKH OKCIICPUMEHTA

BBIJIBUKCHUS THITIOTE3bI

+HabmroneHus u coopa pakToB

Bo3spact Beenennoit ucuuncnsiercst:

+c MomeHTa bonbiioro B3peisa

¢ Havana (a3bl HHPISAIUN

co BpeMmeHu oOpa3oBanusi COTHEYHON CHCTEMBI



CO BPEMEHHU 00pa30BaHusl FaJaKTUK

Hay4nerit MmeTon HanOoJee XapakTepHBIA Tl ecTecTBO3HAHMS HoBorOo BpeMeHu:
HaOJIroIEHNE;

KIaccuuKaIms;

WHIYKIHS U TeAYKIIUS;

AHAJIOTHSI U MOJIETTUPOBAHUE;

+aHajau3 ¥ SKCIIEPUMEHT.

OCHOBHEIMH BUAaMH1 MAaTCprU ABIAKOTCA:
BCIICCTBO

QJICMCHTAPHBIC YaCTUIIBI

I1oJic

+BCIICCTBO U I10JIC

MerTon mo3HaHUs, KOTOPHIH MPUBOIHUT K HOJTYICHUIO OOIIETr0 BEIBO/IA HA OCHOBAaHUH YaCTHBIX MOCHUIOK,
Ha3bIBACTC:

(hopmanuzaruei;

JENYKIUEH;

+UHAYKIUEH;

IKCIICPUMEHTOM;

MOJICTUPOBAHHEM;

MeTo10M SMIUPUIECKOTO YPOBHSI IO3HAHMUS SIBIISICTCS:
+Ha0IOIeHNE

CHHTE3

aHAJIOTHsI

MO/ICTTUPOBAHUE

3aKIIIOYUTENIBHBIN ATAIl 3BOTIOIMN MACCUBHBIX 3BE3/1 (C MAacCOH CBBIIIE IBYX COJTHEYHBIX Macc), €CIM CxKaTue sapa
HEOCTaHOBUMO:

OenbIit KapJuK;

YEPHBIN KapJuK;

+HEUTPOHHAs 3BE3/1a;

4yepHas AbIpa;

myJbcap.

Bcenennas H30TponHa, MOCKOJILKY OHA

HaXOAMTCSI B TOPSIYEM COCTOSTHAU

pacmmpseTcs

MMEeT OJIMHAKOBbIE CBOHCTBA BO BCEX TOUKAX

+1MeeT 0JJUHAKOBBIE CBOMCTBA T10 BCEM HAIPaBICHUSIM

CunpHOE B3aMMOJCHCTBIE 00SCIIEUNBAET:
+CBsI3b HYKJIOHOB B Si/ipe

pacmaj 3JIeMEHTapHbBIX YaCTHUI]
XIUMHYECKIE MPEBPAIICHHS BEIIECTB

Hauboiee kpymnHas eTUHUIIA U3MEPEHUS KOCMHUYECKUX PACCTOSHUIMA:
CBETOBOM I'oJl

KUJIOMETP

aCTPOHOMMYECKAS €IMHULIA

+Mmapcex

CornacHO BTOpOMY Ha4yaly TEPMOJUHAMHUKH, C TEICHHEM BPEMEHH B 3aMKHYTOH H30JIMPOBAHHON CHCTEME
SHTPOMHS JOJDKHA!

yOBIBaTh

+B0O3pacTaThb

CTaOMIM3UPOBATHCS

HayKa oT O6BI,HCHHOFO CO3HAaHUA OTJINYACT:
3HAYUMOCTD pPE3YyJIbTAaTOB IMMO3HAHUSA



aKTyaJTbHOCTH O0BEKTA TIO3HAHUS
HCIIOJIb3YEMBIH SI3BIK
+0CTOBEPHOCTDH OJTYICHHBIX 3HAHUH

Jis TpaBUTAIINH HE SIBISICTCS XapaKTePHBIM:
aJbHOIENCTBHE

+CHJIBI OTTAaIKHUBAHUS

YHUBEPCATBHOCTD

MaJjas HHTEHCUBHOCTH

3Be3/1bI COCTOST NMPEUMYIICCTBCHHO U3:
+BOAOPOJA U I'ClInA

TEIs U KUCJIopoaa

TCIUA 1 a30Ta

BOOOpOZa 1 asora

Cpenu TeopeTHIeCKIX METOIOB HCCIIEIOBAHUSI OTCYTCTBYET :
JIOTHYECKHH

HUCTOPUYECKUI

+3KCIIEpUMEHTaIbHBII

JleAyKTUBHBIN

IIpu npespallieHuy HEUTPOHA B IIPOTOH:
+13Iy4aeTcs dIEKTPOH

HOTJIOIAETCA DIIEKTPOH

U3ITy4aeTCsl MO3UTPOH

HOTJIOIAETCA HO3UTPOH

MukpomHp B ECTECTBO3HAHUH - 3TO MUP...
moaei

+aTOMOB

3BE3]]

raJakTHK

YeM ObL1a MOATBEPIKIACHA TUIIOTE3a O pacIIupsromneiics BeeneHHon?

CIeUaJIbHOM Teopruel OTHOCUTENLHOCTH DWHIITEHA;

OJTHOPOJHOCTHIO U M30TPOIHOCTRIO BeeneHHoI;

+KpacHBIM CMEIIeHIEeM’ JIMHUH CIEKTpa B [UTMHHOBOJHOBYIO (KpacHYI0) 00JIacThb 10 Mepe yJaJleHHUs] HCTOYHHUKA
KoJicOaHuii;

KPUBHU3HOH IPOCTPAHCTBA;

PEIATUBUCTCKON TEOPHUEH TATOTCHHS.

[IpenenpHast ckOpoCTh Nepenayn uHHOpMAaIIU:
+CKOpPOCTb CBETa

CKOPOCTB 3ByKa

CKOPOCTh PEAKIINH YeJIOBEKa

CKOpPOCTBh YyBCTBUTEIILHOCTH MPHOOPOB

OT00p XUMHUYECKUX DIIEMEHTOB BO BceeHHOH posBIseTcs TaKUM 00pa3oM, 4To OOJBIIYIO 9acTh BEUIECTBA B HEH
COCTAaBJISIIOT BCEro JIBa AJIEMEHTA:

KpEMHUH U yraepon

KHUCIIOPOJI U TeIit

+BOJIOPOJI U TN

YIJIEPOJ U BOJIOPO/T

Kakoit yaeHsIif npy co3JaHUN MOJIENTN aTOMa y4ell KBAHTOBBIA XapaKTep MOTyYSHHS W HOTJIOMCHHUS YHEPTUU?
Towmmcon;

Pesepdopx;

+ITmank;

Bop;

OHHIITEHH.



Hama I"amaktuka nmeet hopmy
HEMPaBUIbHYIO
AIUTUITAYECKYIO

+CIHUPATBHYIO

HIAPOBHUIHYIO

KakoBsl ocobeHHOCTH Hay4YHO-TCXHUYCCKUX peBOHlOHI/Iﬁ?

TaKHUE€ PCBOJIFOIIMN BO3HUKIIA CIIOHTAHHO

9TO CUTYyalluX KOr'la HU3bl HE XOTAT JKUTb IO CTApOMY, a BEPXU HEC MOT'YT YIIPABJIATH 110 CTApOMY
9TO CO6I)ITI/I$I, KOTOPBIC CIICHHUAJIBHO I'OTOBATCS YUCHBIMU

+3TO NCPHUOAbI CPABHUTCIILHO 6LICTpOFO Pa3BUTHA HAYKU U TEXHUKU

Bospact Beenennoit ucuucnsercs:

+c MomeHTa bonbiioro B3peisa

co BpeMeHHu oOpa3oBaHusi COTHEUHON CHCTEMBI
¢ Hayana (as3pl HHOIAIINA

CO BPEMEHH 00pa30BaHMs T'aTaKTHK

OmnpeneneHHbIi crioco0 MOHUMAaHUsI KaKOT0-JIM00 MpeaMeTa, MpoLecca WM SBICHUS — 9TO:
Teopus

TUIoTe3a

3aKOH

+KOHIICTIIUS

Maxpomup B €CTECTBO3HAHHUH - 3TO MHUP...
+IIr0IeN

aTOMOB

rajakTHK

MOJICKYJT

OCHOBHBIE OTJIMYUTEIBHBIE YePThI FeTHOLEHTPHUECKON crcTeMbl Mupa KomepHuka oT reoneHTpu4eckoil CHCTEMBI
[Itonemes:

pasnuyre MeKIy 3eMHOM 1 HeOeCHOMH MaTepuei;

Hajuuue 1eHTpa Beenennoii;

+BpaleHue MiaHeT u HebecHol cdeprl BOKpYT 3emiy;

3emis mapooOpa3Ha ¥ HaXOJUTCS B IICHTpe HeOSCHOTO CBOA;

[IprHIUT OTHOCHUTEIEHOCTH IBHKCHUS oOpamieHus 3emiu Bokpyr CoHIa

CunbpHoe BSaHMOHGﬁCTBﬂe obecreunBacrT:
+CBA3b HYKJIOHOB B AJIp€

pacman 3JIEMEHTApHbBIX YaCTUI]
XUMHUYCCKUC MMPCBPAIICHUA BCIICCTB

B Meramupe TOMUHHUPYET ... B3aUMOJIEHCTBHE
3JIEKTPOMAarHuTHOE

+IpaBUTALIMOHHOE

CHJIBHOE SITIEPHOE

ciaboe siIepHoe

Hame Conrite — o710:
0eJIblii KapinK
+KENTHIN KapauK
KpaCHBII T'MT'aHT
YyepHasi 1bIpa

CrermmansHas Teopus otHocutensHOCTH (CTO) pemraer 3amadn

HEUMHCPHIHUATIBHBIX CUCTEM OTCUCTA

a0COJIFOTHOCTH BPEMEHH U IIPOCTPAHCTBA

KJIACCUYECKON MEXAHUKH

+IIpHUCHOCO0IEHNS TPOCTPAHCTBEHHO-BPEMEHHOW METPHKH K COBPEMEHHOI! (hr3nKe

CoryacHo Bo33peHusaM JleBkumnma n JleMokpuTa cyiee (MUp) COCTOUT U3:



DJIEMEHTOB- CTUXUM;
OTHS Y BOJIBI;

3eMJIM ¥ BO3/IyXa,;
+aTOMOB U IIYCTOTHI;
anenpoHoB.

3Be3/1bI COCTOSIT NMPEUMYIICCTBECHHO U3:
Tejms U KUCJIopoJa

+BOAOPOJA U I'ClInA

I'CJIMA U a30Ta

BOJOPOJa 1 a30Ta

JnanexkTiHaeckuil MoIXo/ MPEAoaracT H3y4eHHe OObEKTOB U SBJICHUN OKPY>KAIOIETO MHpa:
M30JIMPOBAHHO APYT OT JIPYTa;

B HEU3MEHHOM COCTOSIHUM;

+B UX B3aUMOCBSI3H;

B CTAIIHOHAPHOM COCTOSHUH;

Hawubonee kpynHas equHULA H3MEPEHHS KOCMHYCCKIX PACCTOSHHMA:
CBETOBOM IO/

+napcex

aCTpOHOMMUECKas eMHULIA

KWJIOMETP

Bcenennas H30TponHa, MOCKOJIBKY OHA

HaXOAMTCS B TOPSIYEM COCTOSTHAU

pacmmpseTcs

MMEET OJIMHAKOBBIE CBOMCTBA BO BCEX TOUKAX

+UMEeT OJJMHAKOBbIC CBOMCTBA 110 BCEM HAINlPaBICHUSIM

Kro BriepBbIe ChopMyaHpOBall IPUHIIMIT HEOIIPEACTICHHOCTH?
+[ eiizenoepr;

bop;

OUHIITEHH;

Jlebenes;

IInank.

Kakoii 3 ra3oB coctaBiseT 60NbIIyIO 9acTh aTMOC(hephl?
KHCIIOPOJ

YTIIEKUCIIBIH a3

BOJIOPOJ

+azor

CunbHOE B3aUMOJICHCTBUE 00ECIIEUUBACT:
pacnaz 3JIeMEHTapHbIX YaCTULL

+CBsI3b HYKJIOHOB B sJIpe

XUMUYECKHUE NIPEBPALLEHUS BELIECTB

3akoH unepuuu ["anunes :

JUTS TIOJICp>KaHKs PABHOMEPHOTO JABIKCHUS HEOOXO0IUMa ITOCTOSIHHAS CHJIA;

PaBHOMEPHOE MPSMOJIMHEIHOE ABMXKEHUE PEATU3yeTCs IPHU MPUIOKEHUH MEPUOIUIECKHU AEUCTBYIOIIECH CHIIbL;
CHWJIBI IEUCTBUA U IPOTUBOJICHCTBUS PABHBI IO BEJTUUUHE;

+paBHOMEPHOE MPSIMOJIMHEITHOE JBMKECHUE, TaK JKe, KaK U TTOKOH, Peamn3yeTcs MPH OTCYTCTBUN BCAKHUX CHIT;
CHJIa TATOTEHUS MEXIy T€JIaMH MPOTOPIIMOHAIEHA MaccaM 3TUX TeJl.

3BE3/IbI COCTOST MPEUMYIIIECTBEHHO U3:
rejvs ¥ a30Ta

+BOJIOPOJIa U TEIHS

resus U KUCIopoia

BOJOPOJA U a30Ta

I[I/IaHGKTI/I‘lCCKI/Iﬁ NOAXOA MpeanojiaracT U3y4yeHue 00OBEKTOB U SBIICHUM OKPYIKaromero Mmupa:



W30JIUPOBAHHO JIPYT OT APYTa;
B HEM3MEHHOM COCTOSIHUH;

+B X B3aHMOCBS3H;

B CTallHOHAPHOM COCTOSIHUH;

KT0 OTKpBLT 3aKOHBI JBUKEHUS MJIAHET:
Jxon JlaneToH;

Huxonait KonepHuk;

Tanuneo [Nanuneit;

+HWoranx Kemnnep;

OmMmanyun KaHT.

Anrmmiicknii ¢pu3uk TOMIICOH OTKPBLT:
SBJICHUE PaAHOAKTUBHOCTH;

NEPUOANYECKHUN 3aKOH;

3aKOH COXPaHEHHS YHEPTHH;

+IEPBYIO 3JIEMEHTapHYIO YaCTHUILY 3JIEKTPOH;
spreHne porodddekra

Merto/1 o3HaHHMsI, KOTOPBIN MPUBOIUT K MOJIYYSHUIO OOIIEro BHIBOAA HA OCHOBAHWH YaCTHBIX MOCHLIOK,
Ha3bIBaCTCS:

dhopmanuzaiueii;

+nenyKumei;

WHIYKLHEH;

SKCIIEPUMEHTOM;

MOJICITUPOBAHIEM;

OT00p XUMHUECKUX IIIEMEHTOB BO BCelleHHOI MposBIseTcs TaKUM 00pa3oM, 4TO OOJBIIYIO YacTh BEIIECTBA B HEH
COCTaBIISIFOT BCETO JBa 3JIEMEHTA:

YIIEpoa U BOAOPOL

KHUCJIOPOJI U TeJINi

+BOOPO U TeNIui

KPEMHUH U yIIepos

B teopun oTHOCHTENFHOCTH DHWHINTEHHA YTBEPXKAETCS, YTO IPOCTPAHCTBO U BpEMSI:
CYLIECTBYIOT HE3aBUCUMO JAPYT OT ApyTra

+CyIIECTBYIOT KaK €JUHAasl YETBIPEXMEPHAs CTPYKTypa

a0COIOTHBI

+0THOCHUTENBHEI

Kakolt 3ak0H coxpaHEeHHUs CBsI3aH ¢ OJHOPOIHOCTBIO BPEMEHU?
3aKOH COXPaHEHMsI UMITyJIbCa

+3aKOH COXpaHEHMsI SHEPTUU

3aKOH COXPaHEHMSI MOMEHTA UMITYJIbCa

3aKOH COXPaHEHUs MACChl BENIECTBA

HayKa oT O6BI,Z[CHHOFO CO3HAHUA OTJIUNYACT:
I/ICHOJ'ILSYCMHﬁ SA3BIK

3HAYUMOCTb pPE3YyJIbTATOB IMMO3HAHUSA
AKTYyaJIbHOCTb 00BEKTa ITO3HAHUS
+I0CTOBEPHOCTH NOJTYYCHHBIX 3HAHHUKI

CunpHOE B3aMMOJCHCTBIE 00ECIIEUNBAET:
pacmnaj dJIeMeHTapHBIX YaCTHIL
XUMHUYCCKHUC npeBpameHI/m BCIIICCTB
+CBSA3b HYKJIOHOB B s1JIp€

Paznenenmne o0bekTa (MBICIEHHO WIIM PEATHHO) Ha COCTABHBIE YACTH C TENBI0 UX OTIEIBHOTO U3YUEHHUs HA3bIBAIOT:
JENYKIHEH;

neann3aimei;

+aHaAIN30M;

CHHTE30M,;



MBICJICHHBIM OKCIICPUMCHTOM.

Kaxkoi n3 nepeyrcieHHBIX METO0B OTHOCHTCS K OOLIEHAyYHBIM METOJaM SMIIMPHYECKOTO O3HAHMA?
abcTparnpoBaHue;

+Ha0II0ICHHE;

ueaIn3anus;

JIeTyKILIHSE;

CHHTE3.

BaknelmM oTaMuueM eCTeCTBEHHOHAYYHBIX 3HAHUN OT T'YMaHUTApHBIX SBISETCS ...
OJIHO3HAYHOCTb U CTPOTOCTH S3bIKa

MaTeMaTHYHOCTh

HCTOPHYHOCTH

+IMIUpUYECKas IPOBEPIEMOCTh

[TonrsTHE a0COTIOTHOTO MPOCTPAHCTBA B MeXaHN4eCKOi KapTHHE MHpa:

+AOCOMIOTHOE TIPOCTPAHCTBO- HETIOABIKHOE, TOCTOSTHHOE, HE CBA3aHHOE CO BpEMEHEM, BMECTHIIHIIIE TEJ, OT
KOTOPBIX OHO HE 3aBHCHT;

AGCOMI0THOE IPOCTPAHCTBO B3aMMOCBSI3aHO C JIBIDKYIUMUCA B HEM MaTepHabHBIMU 00BEKTaMU;
AOGCOI0THOE MPOCTPAHCTBO U3MEHSETCS BO BPEMEHU;

JIBrKeHue SIBIISIETCS CYIIHOCTHIO a0COIOTHOTO MTPOCTPAHCTBA;

AOCOIOTHOE MIPOCTPAHCTBO HEOJIMHAKOBO BO BCEX HAIPABJICHUSX.

Bremnss yacts ConHia — atMocdepa — COCTOUT U3:

(doTtochepsl, KOHBEKTUBHOI 30HBI X 00JIACTH JYYUCTOTO TIEpeHOCca
sipa, KOHBEKTUBHOM 30HBI U KOPOHBI

+¢orochepsl, xpoMochepbl U KOPOHBI

sapa, 00JNACTH JIyYHCTOrO IIEPEeHOCa KOPOHBI

YKaXuTe IpaBUIbHYIO MOCIIEA0BATENHHOCTh (OT MEHBILETO K OOJBIIEMY) B CTPYKTYPHOI HepapXuu MUKPOMHUpA!
S7pa aTOMOB - aTOMBI - SJIEMEHTAPHbIE YACTUIIBI - MOJICKYJIIBI

3JIEMEHTAPHbIE YACTHUIIBI - ATOMBI - S7Jpa aTOMOB - MOJIEKYJIBI

aTOMBI - 3JIeMEHTapHbIE YaCTHUIBI - A7Jpa aTOMOB - MOJICKYJIBI

+3JIeMEeHTapHbIC YACTHUIBI - A7JPa ATOMOB - AaTOMBI - MOJIEKYJIbI

Bcenennas oHOpPO/IHA, TOCKOJIBKY OHA

HaxXOJUTCA B ropA4€M COCTOSIHUN

+HUMEECT OJJUHAKOBLIC CBOMCTBA BO BCEX TOYKAX
pacumpsercs

MUMEET OJIMHAKOBBIC CBOMCTBA 110 BCEM HAIPABJICHUSIM

KaxoBa npupoja XuMU4eCcKUX CBA3EH?
saepHas

+3JIeKTpOMarHuTHast
TpaBUTALMOHHAS

HeTo3HaBaeMast

Kak Ha3pIBasiach MOJIENIb CTPOCHUSI aTOMa, TIpeuiokeHHas Pezephopmaom?
+IUIaHeTapHast;

opOuTaTbHAS;

MOJICKYJISIpHAS;

MPOTOHHAS,

JJIEKTPOHHAS.

Bo3spact Beenennoit ucuuncnsiercst:

+c MomeHTa bonbiioro B3peisa

CO BpeMEeHHU 00pa30BaHUS TATAKTHK

¢ Havyana (a3sl HHOIAIIN

co BpeMeHHu oOpa3oBaHus COTHEYHOH CHCTEMBI

Knaccudukamnms — 37o:
OTHECCHHE 00BEKTOB K ONPEICICHHOMY KJIACCY SBICHUH



00BeIMHEHNE PA3IMYHBIX IPU3HAKOB HCCIEAYEMBIX 0O BEKTOB
YCTaHOBJICHHE CXOJICTBA U PA3NINUNS MIPU3HAKOB UCCIIEAYEMBIX OOBEKTOB

CoBpeMeHHass KOCMOJIOTHSI CTPOUT MOo/ie BeeneHHON Ha OCHOBE ...
KJIACCHYECKOI MEXaHUKU

CIEIUATbHON TEOPHH OTHOCHTEIbHOCTH

+00111e# TEOpUH OTHOCHTENILHOCTH

TEOpHHU CBETA

IIo cneunanpHOM TCOPUU OTHOCUTCIbHOCTU JIMHEHHBIS pa3MEphI TCJia B HANTPABJICHUN ABUKCHUS 1JIA
HCTIOABHUXXHOTI'O Ha6moz[aTen${

HC OMPCACIIAIOTCA

+YMCHBIIAIOTCA

OCTArOTCA HCU3MCHHBIMHA

YBEINYINBAKOTCA

HuddepeHupanyst eCTECTBCHHBIX HayK HavYaia MPOMCXOAUTh Ha CTa IHH:
HHTETPAIBHOTO €CTECTBO3HAHNS

Hatypduiaocopun

AQHAJIMTHYCCKOTO €CTECTBO3HAHMS

CHHTETHYECKOTO €CTECTBO3HAHHUS

Kaxkoli 3aK0H 0OBSICHSIET SIBIICHHE TPUTSDKEHHS BCSIKOI'O MaTEPHAIBHOTO Telia 3eMitei?
3aKOH MHEPLNH;

BTOpOH 3aKOH ABMkeHHs HproTOHa;

+3aKOH BCEMHPHOTO TATOTCHHUS;

3akoH Pemepa;

3akoH Kemnepa.

BcenenHast n30TpoInHa, HOCKOJIbKY OHa

HaXOJUTCS B TOPAYEM COCTOSIHUU

pacuupseTcs

HUMeeT OJJTHAKOBBIE CBOMCTBA BO BCEX TOUKAX

+1MeeT OJJUHAKOBbIE CBOMCTBA 110 BCEM HalpaBJICHUSIM

ConHeuHas cuctema B Hamlel ['anakTuke pacronaraercs
+Ha nepudepun ["anakTuku

y TaJlaKTHYeCKOH IIOCKOCTH

TMIOJIO’KEHHE TT0Ka HE BBIICHEHO

B TIOCKOCTH, TEPIICHIUKYISIPHON TAIAKTHYECKOH

Bueninss gacts ConHna — aTMocdepa — COCTOUT H3:

Aapa, 00JIaCTH JIyYHCTOrO IEPEHOCa KOPOHBI

(orochepsl, KOHBEKTUBHOI 30HBI M 00JIACTH JIyYUCTOTO TIEpEHOCca
s.ipa, KOHBEKTUBHOM 30HbI U KOPOHBI

+¢orochepsl, xpomMochepbl U KOPOHBI

KTo OTKpBIT 3aKOHBI JBMKEHNUS TIJTAHET:
Jxon JlansToH;

Hukonait Konepuuk;

Tanuneo [Nanuneit;

+Horann Kennep;

OmMmanyun KaHT.

N3 cnennanbHOM TEOPUH OTHOCUTENBHOCTH CIAEAYET, YTO ...

C YBEJIMYEHUEM CKOPOCTH JIBUIKYLLETOCS TEJIA Er0 Macca yMEHbIIAETCS

+C yBEJIMYEHUEM CKOPOCTHU JABMXKYILErOCs TEIa €ro Macca yBeJIu4uBaeTcs

KOTJ]a CKOPOCTB TeJla MPHOIMKAETCS K CKOPOCTH CBETA, €ro Macca CTPEMHUTCS K HYJTIO
JIBIDKYIIIEECS] OTHOCHTEIBHO HAOIIOAATEIIS TEII0 MMEET MEHBIITYI0 Maccy, YeM MOKOSIIIeecs

JuanexkTiaeckuil MoIxo/1 MperoaracT u3y4eHrne OObeKTOB U SIBICHHI OKPY)KAIOIETro MHUpa:
U30JIMPOBAHHO JPYT OT APYra;



B HCU3MCHHOM COCTOSHHH,
+B UX B3aHUMOCBS3H,
B CTallUOHAPHOM COCTOSAHHWH,

Bcenennas oqHOpOIHA, TOCKOIBKY OHA

UMeeT OJHAKOBBIC CBOWCTBA IT0 BCEM HAIIPABIICHHUAM
+MMEET OJIMHAKOBBIE CBOMCTBA BO BCEX TOYKAX
HAXOJIUTCS B TOPAYEM COCTOSTHUH

pacmmpsieTcs

Hawubonee kpynHas eMuHAUNA U3MEPEHHUS KOCMHYCCKUX PACCTOSHUIA:
CBETOBOM roJ

ACTPOHOMMYECKAS €AMHULIA

KUJIOMETP

+1mapcex

Hayka ot 00BIICHHOTO CO3HAHHS OTIIHYACT:
aKTyaJIbHOCTb 00BEKTA TIO3HAHUS
+0CTOBEPHOCTH MOJTYICHHBIX 3HAHUH
HCTIONIb3YEMBIH S3BIK

3HAYNMOCTD PE3YIbTATOB O3HAHUSI

OTOOp XUMHYECKHX DJIEMEHTOB BO BcesleHHOI nposBisieTcst TakuM 00pa3oM, 4TO OOJIBIIYIO YacTh BELeCTBa B HEW
COCTAaBJIAIOT BCETO [Ba 3JICMEHTA:

YIIEpoA U BOAOPOL

KPEMHUH U yIIepos

+BOIOPOJ U TeNuil

KHCJIOPOA U FeNni

OyHIaMEeHTaIbHBIC B3aNMOACHCTBYSA [0 BETHYMHE OTHOCUTEIFHONH HHTEHCUBHOCTH (OT OOJBIIeH K MCHBIICH)
pacrioyiaratoTcs B CIeIyroIeM IMOpsIKe:

ciraboe, TpaBUTAIIMOHHOE, CHIIFHOE, SJICKTPOMAarHUTHOE

IPAaBUTALMOHHOE, 3JIEKTPOMArHUTHOE, CJ1aboe, CUITBHOE

+CHJIbHOE, 3JICKTPOMArHUTHOE, CJIa00¢e, TPaBUTAIIMOHHOE

3IEKTPOMArHUTHOE, TPABUTAIMOHHOE, CUIIHHOE, Cllaboe

B teopun oTHOCHTENEHOCTH DHWHINTEHHA YTBEPXKACTCS, YTO IPOCTPAHCTBO U BpEMSI:
CYILECTBYIOT HE3aBUCUMO JPYT OT Apyra

+CyIIECTBYIOT KaK €JUHAsl YETBIPEXMEPHAs CTPYKTypa

a0COIOTHBI

+0THOCHUTENBHEI

MeTo/10M IMIUPUIECKOTO YPOBHSI IO3HAHMUS SIBIISICTCS:
+Ha0IIOIeHNE

MOICTUPOBAHHE

CHUHTE3

aHaJIOrus

Haubonee kpynHas emuHUIAa U3MEPEHUST KOCMUYECKUX PACCTOSHUI:
CBETOBOM I'OJ]

aCTPOHOMMYECKAs €UHULIA

KWJIOMETP

+napcex

3BE3/IbI COCTOSIT IPEUMYIIIECTBEHHO H3:
renus U a3oTa

+BOIOPO/Ia U I'eITUS

TeNUs ¥ KHCJIOpOoaa

BOJIOPOJIA M a30Ta

Buemntass gacts CounHia — aTMocgepa — COCTOHT H3:
sipa, 00JIACTH JYYHUCTOTO MEPEHOCA KOPOHBI



(dhoTtocheprl, KOHBEKTUBHOH 30HBI M 0OJIACTH JIYIUCTOTO IEepeHOCca
+doTtocdeprl, xpoMocdepbl H KOPOHBI
sjpa, KOHBEKTUBHOW 30HBI 1 KOPOHBI

Kaxkoit u3 ra30B cocTaBisieT OOJIBIIYIO YaCTh aTMOC(hEpPhI?
Kucnopon

VYrnekucaslii ras

Bonopon

+A30T

Kax Ha3BaHBI 4acTHUIBI, yUaCTBYIOIINE B CHIBHBIX B3aUMOJICHCTBUAX?
+IIPOTOHBI;

3NEKTPOHBI;

HEUTPUHO;

JICTITOHBI;

a/IpOHBI.

Kaxoii yueHslil npu co3aHiK MOJIEH aTOMa y4elsl KBaHTOBBIN XapaKkTep IMOJTY4YeHHUs U MOTJIOMEHHS SHeprun?
Tommncos;

Pesepdopa;
+[1nank;
Bop;
DWHIITEHH.

Hamra 'anaktuka umeet popmy
AIUTUITHYECKYIO

+CIUpanbHYI0

HETPaBHIILHYIO

IIAPOBUTHYIO

K nHepnuanpHbeIM CHCTEMAaM OTCYETa OTHOCSTCA ...

+CUCTEMBI, ABHKYHIMECS NOCTYNATEAbHO, PABHOMEPHO U NMPSIMOIMHEIHO

CUCTEMBI, IBMKYILHUECS PABHOYCKOPEHHO

CUCTEMBI, B KOTOPBIX HE BBIIIOJHAIOTCS 3aKOHBI KJIACCUYECKON MEXaHUKHU

CUCTEMBI, B KOTOPBIX BBIIIOJIHAIOTCS 3aKOHBI CIIELIMAIbHOW TEOPUU OTHOCUTEIbHOCTU

CuIIbHOE B3aUMOJEHCTBHE 00ECIIEUNBAET:
+CBSI3b HYKJIOHOB B Sp€e

pacmaj 3J1eMeHTapHbBIX YaCTHI]
XMUMHUYECKHE TIPEBPAICHNUS BEIIECTB

CriermansHas Teopus otHocutensHOoCTH (CTO) pemaer 3agaun

KIIaCCHYECKOH MEXaHUKHU

HEHHEPUIHANbHBIX CHCTEM OTCYeTa

aOCOJIIOTHOCTH BPEMEHH U IIPOCTPAHCTBA

+npucrocoOIeH s IPOCTPAHCTBEHHO-BPEMEHHON METPHKH K COBPEMEHHOM (hr3nke

EnuHb1i Hay4HBI METOJ SMIIMPUYECKOIO U TEOPETUYECKOT0 YPOBHS [103HAHUSA:
dhopmanuzanus;

ujeanu3anus;

HaO0JII0ICHUE;

+MOJIeIUPOBAHUE;

HKCIEPUMEHT.

3Tal'H)I paSBI/ITI/Iﬂ Haquoro IIO3HAHUA .

HaOJII0IEHE, ONMCAHKE, N3MEPEHHUE, IKCIIEPUMEHT;

+Ha0JII0/ICHUe, TUITOTE3a, SKCIIEPUMEHT, TEOPUSs, 3aKOH IIPUPO/IHI;

aHallu3, CHHTE3, abcTparupoBanue, 0000IIeHHE;

(hopmanuzarys, uaeanu3aiys, aHalor s, MOJICIUPOBAHHE;

MHU(}OIIOTHYECKOe CO3EPIIaHKE, PETUTHO3HOE MHPOBO33PEHHE, HAYYHOE MUPOBO33PEHHE.

Knaccudukanus — sro:
OTHECEHHE 0OBEKTOB K OIPEIEIICHHOMY KJIAacCy SBJICHUH



+yCTaHOBJICHHE CXOJICTBA U Pa3IMYMs MPU3HAKOB UCCIEAYEMBIX OOBEKTOB
00BeTMHEHNE PA3IMYHBIX IPU3HAKOB HCCIIEAYEMBIX 00 BEKTOB

C Toukn 3peHHst PU3UKH HE IMEET CMbICTIA TOBOPUTH O JABICHUH
cBeTa

+0JHON MOJIEKYJIbI

BO3AyXa

CTOJI0A BOJIBI

COBOKYITHBIM OOBEKTOM ECTECTBO3HAHUS SBJISCTCS:
+npupoza

reorpaguueckas 000JI0uka 3eMiu

3emirst

T"amakTnka

HuddepeHupmanyst eCTECTBCHHBIX HayK Havaia MPOMCXOANUTh Ha CTa IHH:
HHTETPAIBHOTO €CTECTBO3HAHMS

QHAJIMTHYECKOTO €CTECTBO3HAHMS

+Hatypdunocopun

CHHTETHYECKOTO €CTECTBO3HAHHUS

MeTo10M SMIMPHYECKOTO YPOBHS MO3HAHUS SBIISCTCS:
aHaJIOrus

+Ha0IIOIeHNE

CHHTE3

MO/ICTTUPOBAHUE

o crenuaIbHON TEOPHH OTHOCUTEIBHOCTH Macca IBIKYIIErOCs Telia MO OTHOIICHUIO K HEMOABUKHOMY
HaOIIOAATEIIO

YMEHBIIIACTCS

0CTaeTCs HECU3MECHHOM

+BO3pacract

MEPUOTUUCCKU U3MEHSCTCS

Yrto Takoe ecTeCTBO3HAHHUE?

HayKa, HECBSA3aHHAS C TYMaHHUTAPHBIMHU HAYKAMH
+HayKa O SIBJICHUSIX M 3aKOHAX TPHPOJIBI

HayKa, Jak0Iast OTBET [0 JI000MY SIBICHUIO PUPO/IbI
HayKa, B KOTOPO# UCKITIOYEHBI OIIHO0YHBIC BBIBOIBI

Hauboiee kpymnHas eIMHUIIA U3MEPEHUS KOCMHUYECKUX PACCTOSHUIMA:
aCTpOHOMMUECKas eMHULIA

+napcex

KHJIOMETP

CBETOBOM I'OJ]

Bo3spacrt Beenennoit ucuuncnsiercst:

co BpeMeHH 00pazoBaHust COTHEUHOM CHCTEMBI
CO BpeMEHH 00pa30BaHMs T'aJaKTHK

¢ Havana (as3bl THPIAIUN

+c MoMeHTa bosnbioro B3peiBa

Bcenennas ogHOpOAHA, HOCKOIBKY OHA

HaXOJIUTCS B TOPAYEM COCTOSTHUH

MMeeT OJMHAKOBBIE CBOWCTBA 110 BCEM HAIIPABICHHUAM
pacmmpsieTcs

+1MeeT OJTMHAKOBBIE CBOWCTBA BO BCEX TOUKAX

HayKa oT O6BI,HCHHOFO CO3HaHUA OTJINYACT:
I/ICHOJ'II)SYCMLIf/'I SA3BIK

AKTyaJIbHOCTb 00bEKTa ITO3HAHUS
3HAYUMOCTD PE3YyJIbTAaTOB IMMO3HAHUS



+0CTOBEPHOCTDH NOJTYICHHBIX 3HAHUH

Hcrounuk sHepruu 3Be3/1;

SICpHBIC PeaKIiy JCTICHI,

peaxmmy pacmaja siiep TSHKEIBIX JJIEMEHTOB;

+TepMOsIIEpHBIC PeaKIINU CHHTE3a H30TONOB BOIOpOIa ¢ 00pa30BaHMEM TeIs;
peakuuu B3auMONPEBPAIICHUN 2JIeMEHTapPHbBIX YaCTHII;

¢dyxryanus.

MeTo10M 3MITUPUIECKOTO YPOBHS MO3HAHUS ABJISCTCS:
aHaJIOrus

+Ha0II0IEHUE

CHHTE3

MO/ICTTUPOBAHUE

Bcst COBOKYITHOCTB YHBBIX OPraHU3MOB OHOC]EphI COCTaBIIET ee
+OMOTHYECKUI KOMITOHEHT

a0MOTHYECKHI KOMITOHEHT

OMOKOCHYIO COCTABISIIOLIYIO

JIMHAMHUYECKYFO COCTABJISFOLILYFO

YeM 3am0THEHO MIPOCTPAHCTBO aTOMa MEXKAY SIIPOM H JIEKTPOHHOH 000I0UKO#H?
BO3IYXOM

IJ1a3MOK

+BaKyyMOM

3apsaiaMu

C COBpEMEHHO! TOYKH 3pEHUs CTUMYIHpYIomuM (aktopom [lepruoandeckoii cuCTeMbl SIBISETCS:
+Macca Aapa atoma

3apsj aToMa

Macca aToma

3apsj sAapa aToMa

Kak Ha3pIBaeTCS KOHIETIHUS TPOUCXOKACHHS )KUBOTO M3 HEXKHUBOIO:
OHTOrCHE3

(uorenes

+abuoreHes

Haubonee kpynHas equHUIAa U3MEPEHUS KOCMUYECKUX PACCTOSHUM:
CBETOBOM I'OJ]

acCTpOHOMMUECKas eMHULIA

+napcex

KWJIOMETP

ABTOp NepBOM aTOMUCTUYECKOIN TEOPUU:
AHakcuManp;

danec;

T'epakiur;

+/lemokpur;

Iudgarop.

CuIbHOE B3aMMOJEHCTBHE 00ECIIEUNBAET:
+CBSA3b HYKJIOHOB B s1/Ip€

pacmaj dIeMEeHTapHBIX YaCTHIL
XUMUYECKHE NMPEBPALLECHUS BELIECTB

Breutnss yacte ConHua — aTMocgepa — COCTOHT H3:
+¢orocdepsl, XxpoMochepsl 1 KOPOHBI

(doTochepsl, KOHBEKTUBHOW 30HBI U 00JIACTH JIyYHCTOrO MEPeHOCa
sApa, 00NACTH JIyYHCTOrO MEPEHOCa KOPOHBI

S7pa, KOHBEKTUBHOM 30HBI U KOPOHBI

Hayxka ot 00bI1€HHOTO CO3HAHUS OTIHYACT:



+0CTOBEPHOCTDH NOJTYICHHBIX 3HAHUH
3HAYMMOCTD PE3YIbTATOB IO3HAHUS
WCIIOJIb3YEMBI SI3BIK

aKTyaJIbHOCTb 00BEKTA TIO3ZHAHU

OT00p XUMHUECKUX IIIEMEHTOB BO BCelleHHOM posSBIIsSeTcS TaKUM 00pa3oM, 9To OONBIITYIO YacTh BEUIECTBA B HEH
COCTAaBJISIOT BCETO J[Ba MJIEMEHTA:

KHCJIOPOA Y TN

+BOJOPOJ U e

YIIIEpOA ¥ BOAOPOA

KPEMHHH U yIiiepos

AOCOIOTHBIN XapaKkTep NPOCTPAHCTBA U BPEMEHHU OTBEPIraeTCs
NPHUHIMIOM OTHOCUTENBHOCTH [anues

TEOpHUeH AEKTPOMArHUTHOTO MOJIS

+CIeraIbHON TeOpHel OTHOCUTEIBHOCTH

CTaTUCTHYECKON (PUIUKOM

YeM 3aM0IHEHO MPOCTPAHCTBO aTOMA MEXKIY SIAPOM H AJICKTPOHHOMN 000JI0UKO#i?
BO3AYXOM

1a3Mou

+BaKyyMOM

3apsgaMu

Crennduka ecTeCTBO3HAHMUS 3aKIF0IACTCS:
+B U3y4EHUU 3aKOHOB IIPUPOJBI;

B IIpeoOpa3oBaHuy MUPA;

B CAMOIIO3HAHUS YEJIOBEKA;

B MIPU3HAHHUHU YETIOBEKa 0COOBIM CYIIIECTBOM;
000’KECTBICHUN IPUPOAHBIX SIBICHUH;

CoBOKYITHBIM 00BEKTOM €CTECTBO3HAHMUS SIBIISIETCS:
reorpagudeckas 06009ka 3eMin

+npuposa

lanakTuka

3eMist

CuiibHOE B3aUMOJEHCTBHE 00€CIIEUHBAET:
+CBSI3b HYKJIOHOB B Spe

pacmaj 3JIeMEHTapHBIX YaCTHUI]
XUMHYCCKHE MPEBPAIICHHS BEIIECTB

ONIMHUCTUYECKUH (SIUTMHUHMCKUIT) TIepHo/] pa3BUTHS HATYp(HIOCO(DUHN XapaKTepH30BaJICs:
TIOSIBJICHHEM aTOMHUCTHKH;

pa3BUTHEM 3JIEMEHTapU3Ma;

TIOSIBJICHUEM HIIe KOHTHHYAJIBHOCTH;

+pa3BHUTHE MaTEMAaTHKH ¥ MEXaHHKH;

crcTeMaTH3alel HaKOTIIGHHBIX 3HAHUH ApHCTOTENIEM.

Bremnstst wacts ConHna — atmocdepa — COCTOUT U3:
+doTocdepsrl, xpoMocheps! 1 KOPOHBI

s.ipa, KOHBEKTUBHOM 30HBI U KOPOHBI

(hoTocdeprl, KOHBEKTUBHON 30HBI K 00JIACTH JIYYHCTOTO TIEpeHOCa
A1pa, 00JIaCTH JIy4UCTOTO HEPEHOCA KOPOHBI

3BE3/1bI COCTOSIT IPEUMYILIECTBEHHO U3:
resus U KUCIopoia

BOJOPOJA U a30Ta

resus U a30oTa

+BOIOPO/IA M TeITUS

Bo3spacT Bcenennoii ucuucnsercs:



+c momeHTa bousbiroro B3peisa

co BpeMeHu oOpazoBarus COTHEUHON CHCTEMBI
¢ Havana (a3l HHOIATUN

CO BpeMEHHU 00pa30BaHMUs ralaKTHK

CriertmanbHas Teopus otHocutensHOCTH (CTO) pemaer 3amaun

HEWHEPIHMAIBHBIX CHCTEM OTCUeTa

+1pucroco0IeHHsT IPOCTPAHCTBEHHO-BPEMEHHON METPUKH K COBPEMEHHOH (hr3nke
KJIaCCHYECKOH MEXaHUKHU

a0COJFOTHOCTH BPEMEHH U IIPOCTPAHCTBA

Bospact Beenennoit ucuucnsercs:

co BpeMeHHu oOpa3oBaHus COTHEYHOH CHCTEMBI
+c MomeHTa bonbiioro B3peisa

¢ Hayana (a3pl HHOQIAIHNA

CO BPEMEHH 00pa30BaHMs T'aTaKTHK

UYeM 3am0OJHEHO MIPOCTPAHCTBO aTOMAa MEXKIY SAPOM H AIIEKTPOHHOH 000I09KO#H?
BO3YXOM

I1a3MOM

+BaKyyMoM

3apsaaaMu

JuanexkTiHaeckuil oIXo/ pearoaracT H3y4eHHe OObEKTOB U SBJICHUN OKPY>KAIOIIETO MHpa:
M30JIMPOBAHHO APYT OT JIpYyTa;

B HEM3MEHHOM COCTOSIHUM;

+B HX B3aHMOCBSI3H;

B CTAIIHOHAPHOM COCTOSIHUH;

Hayka ot 00bII€HHOTO CO3HAHUS OTIMYAET:
WCIIONIb3YEMBI S3BIK

aKTyaJIbHOCTh 00bEKTa MMO3HAHUS
3HAYMMOCTb PE3yJIbTaTOB NTO3HAHUS
+10CTOBEPHOCTD MOJTyUYECHHBIX 3HAHUU

BHeninss yacte ConHua — aTMocgepa — COCTOHT H3:

(doTochepsl, KOHBEKTUBHOW 30HBI U 00JIACTH JIyYHCTOIO MEPEeHOCa
sApa, 00JNACTH JIyYHCTOrO IIEPEeHOCa KOPOHBI

s7pa, KOHBEKTHBHOM 30HBI U KOPOHBI

+doTochepsr, xpoMochepsl H KOPOHEI

CuIIbHOE B3aUMOJEHCTBHE 00ECIIEUNBAET:
pacmaj 3JIeMEHTapHbBIX YaCTHI]
XUMHYECKHE MPEBPAIICHHS BEIIECTB
+CBSI3b HYKJIOHOB B SAp€e

Koro cuurarot pogoHa4aIsHIKOM IKCIIEPIMEHTATFHOTO ecTecTBO3HaHus B EBpone?
JlaByasse;

®Dapanes;

JlomoHoCOBa;

bakoHa;

+HproToHAa.

CoOBOKYITHBIM OOBEKTOM €CTECTBO3HAHUS SIBIISIETCSI:
+mpupona

T"anakTuka

reorpaduueckas 06009Ka 3eMIr

3emitst

OCHOBHBIE OTJINYUTENBHBIE YEPThl FETUOLEHTPUUECKON crcTeMbl Mupa KonepHuka OT reoneHTpUIecKoil CUCTEMBI
IIronemes:
pasnume Mex 1y 3eMHOM 1 HeOeCHOM MaTepueii;



Hanuuue 1eHTpa Becenennois;

+BpaleHne IIaHeT u HebecHo# cdephl BOKpYyT 3eMiy;

3emurst mapooOpa3Ha U HaXOJUTCS B IIEHTPEe HeOECHOTO CBOIA;

[IprHINT OTHOCUTENBHOCTHU ABIKECHHS OOparieHus 3emin Bokpyr CorHIa.

Knaccudukamus — 3to:

+YyCTaHOBJICHUE CXOJICTBA M PA3IHYHS PU3HAKOB UCCIETYEMbIX OOBEKTOB
OTHECeHHE 0OBEKTOB K OMPECICHHOMY KIIACCY SIBJICHUI

00beANHEHNE PA3THYHBIX IPU3HAKOB UCCIIEAYEMbIX 00BEKTOB

BemiecTBo, yckopstolee CKOPOCTh MPOTEKAHUSI XUMHYECKOTO TPOIIecca, Ha3bIBACTCS:
+KaTalInu3aTopoM

OpPTraHOTeHOM

WHTUOUTOPOM

MeTo10M SMIUPHIECKOTO YPOBHSI IO3HAHMUS SIBIISICTCS:
aHAJIOTHSI

CHHTE3

+Ha0II0IeHNE

MO/ICTTUPOBAHUE

AOGcCoI0THOE BpeMsL:

HEOIHOPOMHO, T.€. HECUMMETPHYHO OTHOCHTEIHHO CIBHIOB

+0JHOPOZHO, T.€. 03HAYACT CUMMETPHIO OTHOCHTEIBHO CIIBUIOB

HEMOPEPLIBHO, T.€. MEXKAY ABYMSI MOMEHTaMU BPEMEHH, KaK 6])1 6J'II/I3KO OHH HC HAXOJWJIUCHh MOKHO BBIICIIUTH TpeTI/Iﬁ
IMPEPBIBHO, T.C. MCKAY ABYMSI MOMCHTAMU BPEMECHU HEBO3MOKHO BbIACJINTH TpeTI/II‘/’I

Anrmmiickuii puznk TOMIICOH OTKpBLT:
SIBJICHUE PaMOAKTUBHOCTH;

MepHOANIECKUH 3aKOH;

3aKOH COXPaHCHHUS SHEPIUH;

+IEPBYIO 3JEMEHTapHYIO YaCTHUILY JIEKTPOH;
spieHne porodddekra

EnuHbIi HayqHBIH METOJ] SMITUPHIECKOTO ¥ TEOPETHYECKOTO YPOBHS IIO3HAHHMS:
(hopmanmzans;

ueaIn3alus;

HaO0JII0ICHHUE;

+MO/JIeTIMPOBAHUE;

IKCIIEPUMEHT.

CoBOKYITHBIM OOBEKTOM €CTECTBO3HAHUS SIBIISIETCSI:
reorpaduueckas 06oouxa 3eMiu

I'anakTuka

Semns

+Ipupoaa

MeTo/10M IMIUPUIECKOTO YPOBHSI IO3HAHHUS SIBIISICTCS:
CHUHTE3

MOJICITUPOBAHHE

aHAJIOT U

+Ha0IOIeHNE

Haubosee xpymHas equHUIA N3MEPEHUS KOCMIYECKUX PACCTOSHUM:
KHUJIOMETP

ACTPOHOMMYECKAS €MHULIA

CBETOBOM IOl

+1apcex

Hama Nanaktuka nmeer popmy
HENPaBUIBbHYIO
[IAPOBHIAHYIO



AIUTANITHYECKYTO
+CIUpaNbHYIO

Hayka ot 00BIICHHOTO CO3HAHHS OTIIMYACT:
aKTyaJIbHOCTb 00BEKTA TIOZHAHUS
3HAYNMOCTb PE3yIbTATOB IO3HAHUS
WCIIOJIb3YEMBIi S3BIK

+I0CTOBEPHOCTH MOJTYYEHHBIX 3HAHUMA

B criennanbHO TEOpHUH OTHOCHTEIBHOCTH OTBEPraeTCsl YTBEPXKICHHE O TOM, UTO ...

CKOPOCTb CBETa B BAKYYME OJIMHAKOBA BO BCEX MHEPIUATBHBIX CHCTEMAX OTCUCTA

BCE 3aKOHBI MPHPOJII OTMHAKOBBI BO BCEX MHEPIHATBHBIX CHCTEMAX OTCUETa

+IIPOCTPAHCTBO U BpeMsI IMEIOT aOCONIOTHBIH XapaKTep BO BCEX HHEPLMAIBHBIX CHCTEMaX OTCUETa
HPOCTPAHCTBO M BPeMsl UIMEIOT OTHOCHTEIIBHBIHA XapaKTep

OT00p XUMHUECKUX IIIEMEHTOB BO BcelleHHO MposBIsAeTes TAKUM 00pa30M, YTO OOJNBIIYIO YacTh BEMIECTBA B HEH
COCTAaBJISIOT BCETO J[Ba HJIEMEHTA:

KUCJIOPOA Y TeITHid

KPEMHUH U yIIepos

+BOJIOPOJ U TeNIUl

YIIIEpOA ¥ BOAOPOX

B ypaBHeHUM D¥iHINTEHHA YCTAHABIMBAETCS YKBUBAJICHTHOCTD:
MAacChl U BpEMEHH

CHIIBI U YCKOPEHHS

+Macchl ¥ SHEPTUH

MAaccChl U CHUIIBI

OmnpeneneHHBIH cCTIOCO0 ITOHMMAaHUS KaKoT0-IHO0 IpeMeTa, poIiecca Wil SIBICHHS — 3TO:
rUmnoTe3a

Teopus

3aKOH

+KOHIICIIIHA

I[TepBoii B ucropun Hayk husnueckasi KapTUHa MUpa Oblia:
MeTapu3ndecKas

+MeXaHu4YecKast

3JIEKTPOMarHUTHast

KBaHTOBO-TIOJIEBASI

«ATOM» B IIEPEBOJIE C IPEUECKOI0 O3HAYAET:
TBEPJIbIi

+ HeJIeTUMBIN

rJIagKuu

JIBHOKYLIUHCS

«He cymecTByeT HU4YET0, KpOME aTOMOB M YHCTOTO NMPOCTPAHCTBA (IIyCTOTHI)», — IHCAT:
IInaTon

Apucrorenb

+Jlemokpur

AHakcarop

HpesHerpeueckuii punocod JIeMOKPHUT BEIABUHYI KOHIIETIIIHIO:
+ aroMu3Ma

arnelipoHa

(noructona

00BEKTUBHON UCTUHBI

B 1666 1 6bU10 Cl1eNIaHO OTKPBITHE — OEJIbIil CBET COCTOMUT M3 CBETA PA3INYHBIX [[BETOB:
JexapTom

+ HeroToHOM

CHennmycoM



T'rolireacom

Ha ¢pynnaMeHnTanbpHyI0 M IPUKIAQAHYIO IOApa3aesIeTcss HayKa:
MeTaJUTyprus

reorpadust

arpoHOMHUS

+ pusuka

CKOpOCTB CBETa B ITyCTOM HpocTpaHcTBe, paBHyro 300000 kM/c, BIiepBbIE OMPEICITIIL:
Jox. bpapu
+ O. Pemep
T". JIeiiGuuL
. Hetoron

Hayunas peBomouns — 3T0:

OyHT Hay4YHBIX paOOTHHKOB NIPOTHB YCJIOBHH M OILUIATHI TPYAA

+ riryOMHHBIE TTpeoOpa30BaHus CIIOCOOOB IMTO3HAHUSA

KOpEHHasI IEPECTPOHKa MPOMBIIIIIEHHOTO MIPOU3BOICTBA
npeoOpa3oBaHKe roCyJapCTBEHHBIX U 8 IMUHUCTPATHBHBIX CTPYKTYP

KopmyckysisipHasi KOHIICTIIIUS CBEeTa ObLiIa BIICPBBIC BHIIBHHYTA:
JexapTom

JleiOHuUIIEM

Troiirencom

+ HproToHOM

Bennunny cui, AeHCTBYIOMINX MEKAY IEKTPUUSCKIMU 3apsiiaMHy, BIIEPBBIC yCTAHOBHIL:
a) I. I'peit

0) A. Boxpra

B) M. JIomoHOCOB

r) + II. Kynon

ACTpOJIOTHS] OTHOCHUTCS K:

€CTECTBCHHBIM HayKaM

+ OKKYJIbTHBIM HayKam

CHHTETHYECKOMY HaIIPaBJIECHUIO, COEUHAIONIEMY HAYYHOE U OKOJIOHAyYHOE 3HAHUE
JIYXOBHO-XYIOXKECTBEHHOMY TBOPYECTBY

SnepHbIe CHITBI — 3TO CHIIBI:
+ OJIM3KONEUCTBUA
IAJbHOIEUCTBHUS
rpaBUTALUU

OTTaJIKUBAHUSA

H30Tomns!l — 3TO pa3HOBUIHOCTH:

+ aTOMOB C OIMHAKOBBIM 3apsJIOM s1ipa U Pa3HbIMU ATOMHBIMU MAaCCaMHU
aTOMOB C OJUHAKOBBIMU aTOMHBIMH MacCaMH, HO Pa3IMYHbIM 3apsA0M s1pa
XUMHYECKHX JIEMEHTOB

3JIEMEHTAPHBIX YaCTHIL

Bpems ocTanaBniBaeTcs BOIHM3H:
HEUTPOHHOH 3BE3/bI

TUTAaHETHI

KOMETEI

+ 4yepHOH ABIPbI

IIpenenvHas CKOPOCTH Mepeaadn HHPOPMAIIH:
+ CKOpOCTB CBeTa

CKOPOCTh 3ByKa

CKOPOCTb PEaKIMU YeJIOBEKa

CKOpPOCTh YyBCTBUTEIILHOCTH MPHOOPOB



OpHa acTPOHOMHUYECKAs CIUHHUIIA— ITO PACCTOSHHUE:
ot 3emun 10 JIyHBI

+ ot 3emin no Coinna

ot Comana no [lryrona

ot ConHua 10 neHrpa [anakTuku

CHHTyIIpHOCTb— 3TO:

Teopus 00 OTUHOYECTBE YEIIOBEUECTBA BO BeeneHHOM

+ HavanbHOE cocTosiHME Beenennoit

nH(OpMaLHs 0 COCTOSTHUN 00BEeKTa

paspylieHe IPOCTPAaHCTBEHHO-BPEMEHHOIO KOHTHHYYMAa

bonpmas gwacts BemecTBa Bo BeenreHHoit 3akitodeHa B:
+ 3Be3gax

IJIaHeTax

KOMeTax

acTepougax

CunpHO€ B3aUMO/ICHCTBUE MEePEAaeTCs:
+ IJIF0OOHaAMU

6030HaMu

rpaBUTOHaAMH"

dhoToHamu

YacTHipl, IMEIOIINe TPOOHBIH AIEKTPUICCKUN 3apsT — 3TO:
+KBapKH

ME30HbI

TIO3UTPOHBI

HYKIIOHBI

Kem Ob111a OTKpBITa TEOPHUS OTHOCUTENBHOCTH?
layccowm;

[uonkoBckuM;

Bepnanckum;

Makcaenaom;

+OUHIITEHHOM.

Drarnbl pa3BUTHS HAYYHOTO MO3HAHMS:

HaOJ0IeHue, ONKUCaHKe, U3MEPEHHUE, IKCIIEPUMEHT;

+Ha0JII0/ICHUe, TUITOTE3a, SKCIIEPUMEHT, TEOPUSsl, 3aKOH IPUPO/IHI;

aHalu3, CHHTE3, abcTparupoBanue, 0000mIeHue;

(hopManu3aIys, uaeanu3anus, aHaJIOTHs, MOJICIIUPOBAHHE;

MHU(POJIOTHYECKOE CO3EPIIaHUE, PETUTHO3HOE MUPOBO33PEHUE, HAYYHOE MUPOBO33PEHUE.

EnuHb1il Hay4HBII METO SMIIMPUUYECKOTO U TEOPETUYECKOr0 YPOBHS IO3HAHUS:
dbopmanuzanus;

ujeanu3anus;

HaOJII0ICHHUE;

+MOJIENINPOBAHHUE;

DKCIIEPUMEHT.

MeTom mo3HaHUs, KOTOPBIH MPUBOJKT K OJTYICHUIO OOIIET0 BHIBOJIA HA OCHOBAHWH YaCTHBIX ITOCHUIOK,
Ha3bIBACTCS:

hopmanuzanuei;

+IeyKume;

MHIYKLIMEH;

SKCIIEPUMEHTOM;

MOJICITUPOBAHUEM;

Paznenenmne o0bekTa (MBICIIEHHO WK pEallbHO) Ha COCTABHBIC YACTH C LEIBI0 UX OTIEIFHOTO U3YYCHHS HA3bIBAIOT:
JeAyKLIHEeH;
neann3aimei;



+aHaJIN30M;
CHHTE30M;
MBICJICHHBIM JKCIIEPHMEHTOM.

Kakoii y4eHsIi Ipu cO30aHNN MOJAETH aTOMA Y4eJ KBAaHTOBBIH XapaKTep MOTYICHHUS U MOTIIOIIECHIS YHEPTUn?
Towmricon;

Peszepdopr;

+I1naunk;

bop;

OWHIITEHH.

KopnyckymspHo- BoaHOBOH ayanusM Jlyu ne bpoiiis sBuics ocCHOBOM:
KBAaHTOBOH (pH3HKWY;

TEOPETUYECKON MEXAHUKH;

KJIaccu4eckoit pmsukw;

aACTPOHOMHU;

XUMHHU.

[ToHsiTHE aOCOMIOTHOTO NPOCTPAHCTBAa B MeXaHN4YeCKOW KapTHHE MUpa!

+AOCOIIOTHOE TPOCTPAHCTBO- HETIOABHIKHOE, TIOCTOSIHHOE, HE CBS3aHHOE CO BPEMEHEM BMECTHJIMIIE TEJ, OT
KOTOPBIX OHO HE 3aBUCHUT;

AGCOIIOTHOE IPOCTPAHCTBO B3aMMOCBSI3aHO C IBMXKYLIMMUCS B HEM MaTepPHAIbHBIMH 00bEKTaMHU;
AOGCOIOTHOE TPOCTPAHCTBO U3MEHSETCS BO BPEMEHU;

JIBrm>xeHune ABISETCS CYIHOCTBIO aOCOMIOTHOTO MPOCTPAHCTRA;

AOCOIIOTHOE TPOCTPAHCTBO HEOMHAKOBO BO BCEX HANPABIICHHAX

CxopocTh cBeTa NPHIMEPHO pPaBHa!
200 xkM/cexyHIy

30 xm/gac;

+300 000 km/cexyHny;

5 kM/4ac;

TecTbl KO BTOPOH py0eKHOH aTTecTAalMU

C COBpEMEHHOI TOYKH 3PEHUS CTUMYIHPYIOMUM (haktopoM [leprnoandeckoil CUCTEMBI SIBIISICTCS:
a) 3apsg aToMa

0) Macca sipa aToma

B) Macca aTromMa

+r) 3apsij saApa aToma

Dopma H3MEHUYNBOCTH, 00yCIIOBIICHHAs! BOSHUKHOBEHHEM HOBBIX T€HOTHUIIOB, HA3bIBACTCS
a) MoaAu(UKAIIOHHON

0) onpeeeHHOM

B) OHTOT€HETHYECKON

+T) HHAUBUAYAIBHON

ATOMEI TBYX M30TOIIOB OJHOTO U TOTO JIEMEHTA OTIHYAFOTCS:
+a) Y1cIoM HEUTPOHOB

0) 3apsioM sipa

B) YMCJIOM 3JIEKTPOHOB

r) HI4eM

B XVII B. nepBbIM 3TalioM pa3BUTUSI XMMUHU SIBUJIOCHh CO3JaHUE:
a) CTPYKTYPHOH XMUMUH

0) y4eHHUsT 0 XUMHUYECKHX IpoIeccax

B) DBOJIFOIIMOHHON XUMUH

+T) y4eHHs 0 COCTaBE BEIIECTBA

ITepBble M0AM COBPEMEHHOTO THITA OTHOCAIINECS K BUIY UeIOBEK pa3yMHBIH, MOTYYIIH Ha3BaHUE !
+a) KpOMaHbOHIIBI



0) reiimenpOeprcKuil YemoBeK
B) CHHAHTPOII
T') TUTEKAHTPOII

B cocTaB Monekyibl BOABI BXOIUT:
T) OJVH aTOM

a) IBa aToMa

+0) Tpu aToma

B) UeTHIpE aToMa

K ¢enoruny oprannzma He OTHOCHUTCSI:

a) IOBECHYECKUE OCOOCHHOCTH

0) 0cOOEHHOCTH CTPOCHUS OEIKOBBIX MOJICKYII
B) m3HONOTHIeCKHE 0OCOOCHHOCTH

+1) HabOPBI TCHOB

I'pynmupoBKkH COBMECTHO OOUTAIOIINX M B3aMMHO CBS3aHHBIX OPTaHU3MOB Pa3HBIX BHIIOB HAa3BIBAIOTCS:
a) MOMYJILUAMU

+0) OHoIEHO3aMHU

B) OMOreoIeHO3aMu

') 9KOCHCTEMaMU

T'pynmna 4pe3BbYaifHO IPOCTHIX OPraHU3MOB, CIOCOOHBIX KHUTh M Pa3MHOXKAThCS TOJIBKO B )KMUBBIX OpraHU3Max
OTHOCHUTCS K:

a) GaKkTepHsIM

+06) BUpycam

B) DYKapuoTaM

T') CHHE-3€JIEHBIM BOJIOPOCIISIM

C COBpEMEHHO! TOYKH 3pEHUS CTUMYIHPYIOnM haktopom [lepruoanveckoil CUCTEMbI SIBISICTCS:
a) Macca sjpa aToma

+0) 3apsx siapa aToma

r') Macca aTomMa

B) 3aps aToMa

O6pa3OBaHHe JKUBBIMU PACTUTEIIbHBIMU KJIETKAMH OPraHM4Y€CKUX BECIICCTB HA3bIBACTCA:
a) XEMOCHHTE30M

+0) poTocuHTE30M

B) OpraHMYECKUM CHHTE30M

T') XJIOPOILUIaCTOM

IIpumepoM OGHOreHHOTO BelecTBa OHOChEpPDI SIBISIETCS:
+a) Outym

0) mouBa

B) 0a3aypT

') KOpa BbIBETPHUBAHUSI

BemiectBo, yckopsroliee CKOpOCTh MPOTEKAHUSI XUMHYECKOT0 TIpoliecca, Ha3pIBaeTCs:
a) HHTHOUTOPOM

0) opraHoreHOM

+B) KaTaIU3aTOPOM

Tepmun «Hoocdepa» ObuT peyIokeH B 1927 roxny:
a) B.I. BepHanckum

6) B. llendoprom

+8) I1. Teitpom ne [llapaenom

r) 2. 31occom

Ha nporexaHne XUMHUYECKOM peakLuy 3HAUUTEIbHOE BCErO BIIUSET:
a) Temreparypa

0) naBlIeHHE

B) OCBEIICHHE



+T) KatanuzaTop

buonornyeckue KaTaau3aTopsl Ha3bIBAIOTCS:
a) pymieperamu

0) ¢peppuramu

B) eppoMarHeTHKaMu

+r) epMeHTaMU

Enunuia HacnencTBEHHOM MH(GOPMAIIMHU )KUBOTO OPraHU3Ma — 3TO:
a) aJiens

6) xpomocoma

B) pubocoma

+T) TeH

Kak Ha3pIBaeTCs KOHIETIHUS TPOUCXOKACHHS )KUBOTO M3 HEKHUBOIO:
a) OHTOTeHEe3

0) ¢pmrorenes

+B) abnoreHes

BanenTHOoCTh aTOMa 3TO:

a) YUCJI0 XUMHUYCCKUX CB}I3CI>1, O6paSOBaHHI)IX UM B COCOIUHCHUN

0) CTENeHb €ro OKUCICHUS

B) YUCJI0 OTAAHHBIX WU HpI/IHHTI)IX BHEKTpOHOB

+T) YHCIIO ANIEKTPOHOB, HEIOCTAOIIEE IS MOTYICHHUS SJICKTPOHHOW KOHPHUTYpAIH OMKaHIIIero HHEPTHOTO ra3a

COBOKYITHOCTB T€HOB, COJICPIKAIUXCS B OJJMHAPHOM Ha0Ope XpOMOCOM OpraHN3Ma Ha3bIBACTCSL:
+a) TCHOM

0) reHOPOHITOM

B) peHOTHTIOM

I') TEHeTUYECKUM KOJ0M

[Tpumepom GHOKOCHOTO BeliecTBa OHOC(EPHI SIBISIETCSL:
a) HeTh

+0) mouBa

B) TPaHUT

') IPUPOAHBIHN ra3

CKOPOCTh XHMHUYECKHUX PEAKIINH B pACTBOPE HE 3aBHCHUT:
a) OT MIPHUPOJIBI PEaruPYIOMIUX BEIICCTB

0) OT KOHIIEHTPAINH PEarHPYIONINX BEIICCTB

B) OT TEMIIEpaTypHI

+T) oT 00BEMa PEaKIIMOHHOTO COCYaAa

Korna 3aponunachk ®u3Hb Ha 3eMiie:
a) 3,6 MIH JIET Ha3aj,

+0) 3,6 MuIp JIeT Ha3az

B) 4,5 MiIpA JeT Haza[

r) 5 MiIpA JeT Ha3aj

AToM yriIepoaa CriocoOCH MPHUCOCTIMHUATE K ce0e aTOMOB BOJAOPOAA:
a)l

0)2

B) 3

+r) 4

CUIIOBBIMHU CTAaHIMSIMU KJIETKH SIBJISTFOTCSL:
+a) MUTOXOHIPUHU

6) pudbocombl

B) JIM30COMBI

T) siIpa

BO6mm3u Toyek 6upypkanny B cucreMax:



a) poJIb CITyYaifHBIX (DAKTOPOB PE3KO CHIKAETCS

+0) poJIb CITy9aifHbIX (DAaKTOPOB PE3KO BO3pacTaeT

B) POJIb CITy4aitHBIX (PAKTOPOB OCTAETCSI HEM3MEHHOM M3-3a 3HAYUTENLHBIX (DIyKTyaIui
T) POJIb CITy4alHBIX (DAKTOPOB MOKET, KaK CHU3UTHCS, TaK U BO3PACTH

JJI AMCCUTIIaTUBHBIX CUCTEM XapaKTepHa:
a) YCTOWYMBOCTD

+0) caMOperyupyeMocTh

B) JIMHEHHOCTH MPOLIECCOB

T) 3aKpPBITOCTh

Tepmun «Hoocdepa» Obu1 peioxkeH B 1927 rony:
a) B.W. Bepuanckum

6) B. Llendoprom

+B) I1. Teitpom e apaerom

r) D. 310ccom

BemecTBo, yckopsiroee CKOpOCTb IPOTEKaHUSI XUMHUYECKOT 0 TTPOIIECCa, Ha3bIBACTCS:
a) UHI'MOUTOPOM

0) opraHoreHOM

+B) KaTaIU3aTOPOM

«DKOCUCTEMa»— 3TO CHHOHUM TEPMHUHA!
a) TIOTY IS
0) 6uoreHo3
+B) OHOTEOIIeHO3
r) 6uocdepa

Yuenue o Ouocepe OBLIO CO3TaHO:
a) XK.-b. Jlamapkom

6) D. 3toccom

+8) B.1. BepHanckum

r) I1. Teitepom ne llapaenom

BroreoreHo3 3T0 COBOKYITHOCTE!

a) MONyJISILMU pa3HbIX BUJIOB

6) BHJIOB )KMBOTHBIX, PACTEHUH, TPHOOB 1 MUKPOOPTaHU3MOB
B) PaCTHTEINILHBIX W KUBOTHBIX OPraHU3MOB

+T) OPraHU3MOB U OKPYKAIOILEH UX HEXKUBOU MIPUPOIBI

5. Kak Ha3bIBaeTCs KOHIEIIHS TPOUCXOKIACHHS )KUBOTO U3 HEIKHBOTO:
+a) abuoreHes

0) oHTOTCHE3

B) (miorenes

B cocTaB nonynsmnun He BXOIAT:
a) OpraHu3Mbl OJHOTO BUAA

+0) opraHu3Mbl pa3HbIX BO3PACTOB
B) OpraHM3MBI Pa3HBIX BUIOB

T') OPraHU3MBI PA3HOTO TOJIa

CuHepreTnka— 3TO HayKa O MPEBPAIICHIH:
a) IPOCTBIX CHCTEM B CIIOKHBIE

0) CIIOXKHBIX CHUCTEM B IIPOCTHIE

B) MOPsIJIKa — B Xa0C

+T) Xaoca — B MOPSIIOK

IepBbiME OTOCHHTE3UPYIOIIMMHU OpPTaHU3MaMHU Ha 3eMJie ObLIH:
a) O/THOKJICTOYHBIE 3€JICHBIE BOJAOPOCIH

6) MHOTOKJIETOUHBIE 3€JIEHBIE BOJIOPOCIH

B) 3eJIeHBIe 0AKTEPHOBOIOPOCIH

+T) cHHe-3eJIeHble BOAOPOCIIH



PesynbraTamMu ecTeCTBEHHOTO 0TOOpa SIBISIOTCS:
a) HOBBIE COpPTa PACTCHHI

0) HOBBIE TOPOJBI JKUBOTHBIX

B) HOBBIE IITAMMBI MUKPOOPTaHU3MOB

+T) HOBBIC BHJIBI

K ¢axropam 3BoIONNH HE OTHOCHUTCS:
+a) Moau(UKAIMOHHAS U3MEHYHUBOCTD
6) MyTallMOHHBIH Iporecc

B) MOMYJISLIMOHHBIE BOJIHBI

') TEHETUUECKHUI JIpeid

COBOKYITHOCTB 0CO0€H OJJHOTO BHIa, 00IaaI0OMHUX SAMHBIM TCHO(QOHAOM H 3aHUMAOIIUX ONPEIeIICHHYIO
TEPPUTOPHUIO COCTABIIIOT:

a) OpraHu3aLuio

+0) momyIsAnuio

B) TIJIEMS

r) buochepy

Tepmun «Ouocdepa» Obu1 peaIokeH B 1875 rony:
a) XK.-b. Jlamapkom

+0) D. 3roccom

B) B.I1. BepHaackum

r) [1. Tetiepom ne lllapaeHoM

OneMmeHTapHas OMOIOTHYECKasi CHCTEMA - ATO:
a) MOJIeKyJia

0) atom

B) TKaHb

+T) KJIeTKa

J1J1s1 )KMBBIX OPraHU3MOB HE XapaKTepHO:

a) CIIOCOOHOCTH K 0OMEHY BELIECTBAMH C OKPYKaloIei cpenoit
6) MeTaboaM3M

B) pa3MHOXXCHHUE

+T) 3aKPBITOCTH CUCTEMBI

XuMH4eckast Hayka U3ydaeT ClIeyIOIINi CTPYKTYPHBII ypOBEHb OPTaHU3AIMHA MAaTEPHH:
a) KJIeTKa

+0) MoJeKya

B) KBapK

I) IJIaHeTa

ATOMBI COCTOSIT :

a) U3 MPOTOHOB ¥ HEUTPOHOB

0) U3 MOJeKyI

+B) U3 aTOMHBIX SIeP U JICKTPOHOB
') HyKJIOHOB

[Ipu npeBpanieHuN HEWTPOHA B IPOTOH:
+T) M3IIy4aeTcs 3JIeKTPOH

a MOTJIOIIAeTCS INEKTPOH

0 M3my4aeTcs MO3UTPOH

B) MOTJIOIIAETCS TO3UTPOH

3apsx mr000ro aTOMa paBeH:

+a) HyJt0

0) MOpsAAKOBOMY HOMEpY 3JI€MEHTa
B) YHCITy JIEKTPOHOB

T) 3apsay aapa



MHUKpPOMUP B €CTECTBO3HAHUH - 3TO MHUP. ..
a) mojei

+0) aTOMOB

B) 3Be31

T') TATAKTHK

BemectBo, yckopsirolee CKOpoCTh MPOTEKAHUS XUMHUECKOTO MPOoIiecca, Ha3bIBaeTCs:
a) UHI'MOUTOPOM

6) opraHoreHOM

+B) KaTaIU3aTOPOM

Poutb a11eMeHTapHOTO HBONIOLMOHHOTO MaTepHuala, C KOTOPBIM «paboTaeTy eCTeCTBEHHbIH 0TOOP, UTPAIOT:
a) MOIU(UKAIIMOHHBIC N3MEHEHHS

+0) MyTanuu

B) HOIYJISILUOHHBIE BOJIHBI

T) Opeiid reHoB

EcrectBennsrit or6op, mo Y. lapBuny, - 370!

a) CIy4aiHbINA 0TOOp MPU3HAKOB B KAXKIOM OpPTraHU3ME

6) coxpaHeHHe U Iepeaya MoJIe3HBIX PU3HAKOB CIEIYIONINM OKOICHUSIM

B) U3MEHEHHE OPTaHN3MOB I10] BIMSHUEM BHEIIIHEH cpeibl

+r) npouecc U30UpaTENbHOT0 YHHYTOKEHHUS OJIHUX 0CO0EH M MPEUMYIIECTBEHHOT'O Pa3MHOXKEHUS! IPYTHX

B COBpeMeHHOﬁ TCOPHUHU SBOJIONUNHN «BOJIHBI )KU3HU» - 3TO!

a) BOJIHBI MUPOBOT'O OKC€aHa

6) NEPUOANICCKUEC U3MCHCHUS KIINMATA IJIAHCThI

+B) KOJIMYCCTBEHHBIC KOJICOAHUS B YUUCICHHOCTH NnomyJianuun
l") YBCJIMYCHUC YHUCIIA 6J'II/13KOpO,HCTBCHHBIX CerH.[I/IBaHI/Iﬁ

OnpeaenuTh MoCIeI0BaTeNbHOCTD, B KOTOPO HCTOPHYECKH PA3BUBATIOCH XMMHUYECKOE 3HAHUE C YUETOM 4
KOHIICTITYaJIbHBIX 3TAIllOB!: A — OBOJIIOIIMOHHAs XUMU, B- CTPYKTYpHasi XuMus, C — YYCHUEC O XUMHNYCCKUX
nporeccax, D — ydeHHe 0 CoCTaBe BEIeCTBa

a) C-D-B-A

6) A-D-B-C

B) A—-B-C-D

+r) D-B-C-A

K ¢dakropam 3BoMOIINHN HE OTHOCHUTCS:
+a) Moar(UKAIOHHAS U3MEHINBOCTh
0) MyTaIlMOHHEIH ITpoIecc

B) MOMYJISAIIMOHHBIC BOHBI

r) reHeTH4YecKuil npeiid

IlepBbIMH (HOTOCHHTE3UPYIOIUMH OpraHU3MaMH Ha 3emiie ObUTH:
a) OJTHOKJICTOUHBIE 3€JICHbIE BOAOPOCIIH

0) MHOTOKJIETOYHBIE 3€JICHBIE BOJIOPOCIU

B) 3€JIeHbIC OaKTEPHOBOIOPOCIH

+T) CHHe-3eJeHbIe BOJOPOCIH

Cr1oco6HOCTB JIF000T0 XUMHUYECKOTO BEIIECTBA BCTYIATh B XUMHUECKYIO PEAaKIINIO HAa3bIBACTCS 7
a) KOHLIEHTpaI1en

0) KMHETUKOMH

+B) PEaKLMOHHON CIIOCOOHOCTBHIO

') OMOJIOTUYECKOI aKTUBHOCTHIO

OxcuaMu Ha3bIBAIOTCS COCTUHEHUS, KOTOPBIE:

a) CoAepIKaT aTOMBbI KMCIIOpOJa

6) cOCTOAT U3 IBYX JIEMEHTOB, OJHUM U3 KOTOPHIX SIBIIIETCS BOAOPOJ
+B) COCTOAT U3 ABYX 3JIEMEHTOB, OJJHUM U3 KOTOPBIX SIBISETCS KUCIOPOA,
T) coAepxKaT F’iAPOKCUIBHYIO IPYIIILY

DKOJIOTHS HE HU3y4acT:



+a) KJIETOYHBI YPOBEHb OPraHU3alUH KU3HU

0) MOMYJISAIIMOHHBIN YPOBEHb OpTaHU3AIUH KU3HH
B) BUZIOBOM YPOBEHb OpraHH3alUH KU3HU

') OpPraHU3MEHHBIN YPOBEHb OPraHM3aLUH KU3HU

B 6uocdepe Ha ceronHs 0OHapYKEHO U OMMUCAHO:
a) Oosiee | MJTH BHJIOB JKHMBBIX CYIIECTB

+0) OoJee 2 MITH BUIOB JKUBBIX CYIICCTB

B) OoJiee 5 MJTH BUJIOB JKHUBBIX CYIIIECTB

r) 60s1ee 10 MITH BUJIOB )KHMBBIX CYIIECCTB

Makpomup B €CTECTBO3HAHHH - 3TO MUP...
+a) moaei

0) aTomMOB

B) TaJIaKTHK

T) MOJIEKYJTI

Buocdepa ects:
+a) 00JaCcTh PaCIPOCTPAHCHUS KU3HHU;
6) BCe JKUBBIE OPTaHU3MBI 3eMJIH;

B) OMOreOIIEHO3;
') COBOKYITHOCTh Pa3HbIX IKOCHCTEM.

derotHun — 3T0:

+a) COBOKYIHOCTh BHEIIHUX U BHYTPEHHHX IPU3HAKOB;

0) OIUIUIOMIHBIA HA0Op XPOMOCOM, XapaKTEePHBIH U1 COMAaTHYECKUX KIETOK;
B) COBOKYITHOCTH BCEX I'CHOB;

T') OIWHAPHBIN HA0OP XPOMOCOM, XapaKTEPHBIN IS COMATHIECKHAX KIIETOK.

CucreMoo00pa3yomumM (GakTopoM MepruoaNIecKor TabIHIbI XHMHYECKUX 3JIEMEHTOB 110 MeH/ieneeBy SBISETCS:
+a) aToMHas Macca dJieMeHTa

0) 3apsn >IeKTpoHa

B) 3apAn sapa

I') Macca 3JIeKTPOHa

Yemy paBeH 3apsij sipa XMMHUYECKOTO IIEMEHTA:
a) HOMepy SYeHKH

0) aTOMHOM Macce dJIeMeHTa

B) KOJIMYECTBY DIICKTPOHOB

+r) KOJMYECTBY MPOTOHOB

BaneHTHOCTh XUMHYECKHUX DJIIEMEHTOB OIIpEACIACTCA, B OCHOBHOM
a) MacCOBBIM YHCJIOM

+0) YHCIIOM DJICKTPOHOB Ha BHEIIHEH 000JI0UKe

B) YHCJIOM IIPOTOHOB B SiApe aToMa

T') OOIIMM YHCIIOM 3JIEKTPOHOB

CunepreTrka Oblila BBEJICHA:
+a) I'. XakeH

6) W. Bunep

B) W. [Ipuroxxun

r) C. Kypatomos

Kaxkas u3 HUKe MepeurcIeHHBIX TEOPUH TIPOUCXOKISHUS )KIU3HU CUUTACTCS Ha CETOAHS Hanboee T0CTOBEPHON?
1) kpearmanmu3m (00’keCTBEHHOE MMPOUCXOKICHHE);

2) MHOTOKpaTHOE CaMOIIPOU3BOJIBHOE 3apOKICHIE KU3HU U3 HE)KUBOTO BEIIECTBA;

3) U3HB CYIECTBOBAJIA BCET 1A (TEOPHS CTAIMOHAPHOTO COCTOSHUA);

4) ma"criepMus (BHE3EMHOW UCTOYHUK JKH3HN);

+5) *H3Hb BO3HUKJIA B PE3YJIbTATE IPOILIECCOB, TOAYUHIIOIUXCS (PU3NICCKUM H XUMUICCKUM 3aKOHAM.

UYro Ha3bIBAIOT XUMUYECKUM DJIEMEHTOM?
a) COBOKYITHOCTh aTOMOB, HMEIOLIMX OJIMHAKOBOE YKCJIO HYyKJIOHOB B SIJIPax;
+0) COBOKYITHOCTH aTOMOB, UMEIOIINX OJUHAKOBOE YHCJIO TIPOTOHOB B SIPaX;



B) COBOKYITHOCTh aTOMOB, HMCIOIINX OJWHAKOBOC YHCJIO HCHTPOHOB B SApax;
') aTOMBI, 00JIAIAOIIME OJUHAKOBBIMHA XUMHUYECCKUMHU CBOMCTBAMU;
) aTOMBI, 00JIa1af01He OJUHAKOBBIM YUCIIOM 3JIEKTPOHOB HA BHEITHEH opOuTe.

Kakne yuensle nepBsIMH cHOpPMYITHPOBAIH 3aKOH COXPAHEHNS MACChl TPUMEHUTEIBHO AT XUMHUUECKUX PEAKIIHA?
a) ['ecc u JlaByasse;

6) Menaenees u Knaysuyc;

+8) JlIomoHoCcOB 1 JIaByas3se;

r) Knaysuyc u I'ecc;

1) JlaBya3ese u Knaysunyc.

K opranorenam oTHOCHTCS:
a) HaTpuit

0) Menn

B) KaJIbITHi

+1) hochop

Kakoe u3 ykazaHHBIX TTOJIOKEHHUH (TIPEIMOCHIIOK) SBIACTCS OTIIMIUTENEHBIM H JISKUT B OCHOBE SBOJIFOLIMOHHON
runote3sl Jlamapka?

a) eCTeCTBEHHBIN 0TOOD;

0) IPUHIIMIT PaCcX0KJICHHUS IPU3HAKOB,

+B) proOOpETEHHBIE B XOJ€ MHIUBHIYAILHOTO Pa3BUTHsI CBOMCTBA ( IIPH yIPa)KHEHUHU, COBEPLICHCTBOBAHUH
OpTraHoOB) MEPENAIOTCS TOTOMCTBY;

T) ciocoOHOCTh OPTaHU3MOB IIepeIaBaTh CBOM CBOMCTBA M MPU3HAKHU TOCIEAYIOMIEMY ITOKOJICHUIO.

Kakoii CTpyKTYpHBIi 3JIEMEHT KJICTKH SIBJISACTCS IEPEHOCUYUKOM OJHOTO HACJIEACTBCHHOTO IPH3HAKA?
+a) JIHK

0) Oenku

B) XPOMOCOMEI

T') T€HBI

CrnocoOHOCTB JF000T0 XUMHYECKOTO BEIECTBA BCTYIATh B XUMHUYECKYIO PEaKIIUIO Ha3bIBACTCS ?
a) KOHIICHTpaIen

0) KUHETUKOU

+B) pEaKIIMOHHOH CTIOCOOHOCTHIO

T') OMOJIOTHYECKOH AKTUBHOCTBIO

[lepBrie M0AM COBPEMEHHOTO THITa OTHOCSIIHNECS K BUIY UeIoBeK pa3yMHBIH, MOTYJIIIH Ha3BaHUE !
+a) KpOMaHbOHIIBI

0) refinenpOeprcKuii YemoBeK

B) CHHAHTPOII

T') HTUTEKaHTPOII

PesynbraTamMu ecTeCTBEHHOTO 0TOOpa SIBISIOTCS:
a) HOBBIE COPTA pacTeHUN

6) HOBBIE TOPOJIBI )KUBOTHBIX

B) HOBBIE IITAMMBI MHKPOOPTaHN3MOB

+T') HOBBIC BHJIBI

Buocdepa ects:
+a) 00JacTh pacIpOCTPaHEHUS KU3HH;
0) BCe JKUBBIC OPTaHU3MBI 3EMIIH;

B) OMOT€OIIeHO3;
T') COBOKYITHOCTH Pa3HBIX 3KOCHCTEM.

BajeHTHOCTh XMMHYECKHX JIEMEHTOB ONPE/CISETCS, B OCHOBHOM
a) MacCOBBIM YHCIIOM

+0) YMCIIOM 3JIEKTPOHOB Ha BHEIIHEW 000JI0UKe

B) YKCJIOM IPOTOHOB B sIJIp€ aToMa

T') OOIIMM YHCIIOM 3JIEKTPOHOB

Omnpepensiromiee BO3ACHCTBHE YEIOBEUECKON Pa3yMHOH e TEIbHOCTH HA Pa3BUTHE IPUPO/IBI HA3BIBACTCS:
a) bnocdepoit



0) 6uoreHo30M
B) OTHOTE€HE30M
+T) HOOC(epoit

EctecTBeHHBIM 0TOOPOM Ha3bIBACTCSL:

a) bopnOa 3a cymecTBOBaHHUE

0) BBDKMBAHUE U Pa3MHOKEHHE CHIIBHEHIINX 0co0e

+B) BBDKUBAHUE U pa3MHOKEHHE HauboJIee PUCIOCOOICHHBIX 0c0o0ei
I) nesiecoodpa3sHoe HalpaBleHHe B IPOIEcce MyTaluii

Hawubonee BpE€IHOC BOBHCﬁCTBHC Ha )XMBBIC OPraHU3MbI MOXKET OKa3bIBATh:
a) uH(ppaKpacHOe U3ITyUCHHUE;
0) U3JTydeHHe B CHHE-3€JICHON YacCTH CIIEKTPa;

B) H3JIy4CHHE B JKENTO-KPACHOH YaCTH CIEKTpa;
+T) yIbpTpadHoIeTOBOE H3ITyYEeHHE

®eHoTul — 3T0:

+a) COBOKYITHOCTh BHEITHUX U BHYTPEHHHUX MPU3HAKOB,;

0) TUTUIONIHBIN HA00p XPOMOCOM, XapaKTEPHBIN JJII COMATHYECKUX KIIETOK;
B) COBOKYITHOCTb BCEX I'€HOB;

T') OIMHAPHBIN HA0OP XPOMOCOM, XapaKTEPHBIN JJISI COMATUICCKUX KIICTOK.

Hocutensamu renerudeckoil MHGpopManuy (HaclIeACTBEHHOCTH) B KMBBIX OpPraHU3Max, sSBIISIOTCS:
a) hepMeHTbI

+0) HyKJICHHOBBIE KHCIIOTHI

B) Oernkn

T) Ie30KcHpu603a

Z[) AMHHOKHUCIIOTBI

TTepBooTKpBIBaTEIEM (OCHOBOIOIOXHUKOM) F€HETUKHU ObLI:
a) OpHct I'ekkens;

6) Tomac Mopran;

+B) I'perop Meniens;

r) Yapns Jlapeus;

1) I'yro ne Bpus.

VkaxuTe 6 OCHOBHBIX XHMUYECKHX DJIEMEHTOB, TaK HA3bIBAEMBIX OPTaHOTCHOB WM OHOTCHOB, BXOIIMX B COCTAB JI00OI0 KUBOTO OPraHNU3M:
+a) BOZOPOJ, KHCIOPOJ, a30T, cepa, yriepon, Gpocdop;

6) Boopoa, yriepos, drop, xiop, a3ot, 60p;

B) YIJIEPOJ, a30T, KHCIOPOJ, BOZOPOL, XJI0D, 60p;

r) ocdop, 60p, BOLOPO, YIIIepoa, KUCIOPO, a30T.

IlepBbie BO3HHKIINE HA 3eMIIE OPTaHU3MBI, OBLIH:
a) IPOKaPHUOTHI
6) 3yKapHOTHI

B) PafHONSPHU



+T) CHHe-3eJIeHbIC BOZOpOCIIN

J1) OPOTUCTHI

CunepreTuka sBIsIETCS ...

a) JDKeHayKOI

0) mpuKIaTHONW HAYKOH

+B) TeopHel caMOOpTraHU3aINH

+T) MEXAUCIUIUTMHAPHBIM HAYYHBIM HalpPaBICHHEM

VYuenue o 6uocdepe ObLIO CO3AaHO U PA3BUTO:
a) Y. lapsuHoMm;

6) T. Mopranowm;

B) A.B. Onapunbim;

+r) B.M. BepHaackum;

1) O. JlapBUHBIM.

BemmecTBo, yckopsiomee CKOpOCTh MPOTEKAHUSI XUMHUUECKOTO IIPOIecca, Ha3bIBACTCs:
B) OpPraHOT€HOM

+a) KaTaJIu3aTopoOM

6) uHrHOUTOPOM

COBOKYITHOCTB 0cO0€it OHOTO BHA, )KMBYIIUX HA OJHOH TEPPUTOPHUH, 3TO:
+a) MOMmyJIsLHs

6) cembst

B) OTPSII

r) cras

1) co0011IecTBO

e) cTazao

Yriaekucislii ra3 UCHONb3YeTCs B Ka4eCTBE HCTOYHUKA YIJIepoia B PeaKIHaX:
a) cuHTe3a

6) GuocunTesa GeIKoB

+B) oTOCHHTE3a

I') CHHTE3a HyK/IEMHOBBIX KHCIIOT

YKaxuTe IpaBUIbHYIO MOCIIEI0BATENHLHOCTD (OT MEHBILETO K OOJIBIIEMY) B CTPYKTYPHOI HepapXuu MUKPOMHUpA!
a) s/Ipa aTOMOB - aTOMBI - 3JIEMEHTapHbIE YACTHIIBI - MOJIEKYJIbI

0) sIeMeHTapHbIE YaCTHIIBI - ATOMBI - S]Jpa AaTOMOB - MOJIEKYJIbI

B) aTOMBI - JJIEMEHTAPHBIE YACTHUIIBI - SIJIPa aTOMOB - MOJIEKYJIBI

+T) 3JeMeHTapHBIC YaCTHUIIH - SIPa aTOMOB - AaTOMBI - MOJIEKYJIBI

Hamr HenocpeicTBEHHBIH MPEJIOK 3T0:
a) PaMOITHTEK;

6) CHHaHTPOIT;

+B) KPOMaHBOHEIL;

T) HeaH/epTanel.



HacresicTBeHHAs: H3MEHUHMBOCTb, COTIIACHO TeOpHH 3Bomorny Yapiesa JlapBuHa, CriocoOCTBYeT:
a) 000CTPEHUIO KOHKYPEHIIMU MEXKY BUIAMU

6) 060CTPEHNIO KOHKYPEHIIH MKy MTOMYIISUIMA

+B) NMOBBIIECHHIO YPPEKTHBHOCTH €CTECTBEHHOTO 0TO0pa

T) Koe6aHNIO YMCIEHHOCTH MOIYIISLHI

KaxoBa npuposa XuMHuecKux cBs3en?
a) saepHast

+0) "ameKkTpoMarHuTHas

B) TpaBHTAIIMOHHAS

T') Helmo3HaBaeMas

Kakoit XuMUUYECKHH 3JIeMEHT IIPUCYTCTBYET BO BCEX OPraHUYECKUX COSJMHEHUAX?
a) KHCIIOpOJT

6) BOIOpOA

+B) yriepoj

r) a30T

1) bocdop

e) cepa

3aKoH (IPUHILKIT), YCTAHABINBAIOIIMH CBSI3b MEXKIY 3apsI0M aTOMHOIO siIpa ¥ XUMHYECKHUMH CBOWCTBAMH JAaHHOI'O 3JIEMEHTa, 3TO:
a) 3aKOH ABOrazipo

+0) nepuoauueckuii 3akon Meneneesa

B) 3aKOH PaJIMOaKTHBHOIO pacraja;

T') 3aKOH IIOCTOSIHCTBA COCTaBa BemiecTsa IIpycra

) npunuun IMaym

Hawnmensbias YJacTulla TaHHOTO XMMHUYECKOTO 3JIEMEHTA 3TO:
a) ero s1po

+0) ero arom

B) €T0 IMOJIOKUTEIIBHO 38pH)KCHHBIﬁ HOH

I') €r0 OTPHLATEBHO 3aPsKEHHbIH HOH

Jl) MOHaJa

XUMHYECKHH 3JIEMEHT, CIIOCOOCTBYIOIINH NPOLIECCY FOPeHHs, 3TO:
a) BOLOPOJ

+0) KucIopon

B) yriepon

r) a30T

1) cepa

e) bocdop



XUMHUYECKHI 3IEMEHT, [0 ONPEACIICHHUIO, 3TO:
+a) COBOKYIHOCTb OJIMHAKOBBIX aTOMOB
6) BEIIECTBO, COCTOSIIIEE U3 ATOMOB

B) COBOKYITHOCTb HOHOB
F) MEXaHU4Y€CKasl COBOKYITHOCTb DJICKTPOHOB U SAACP

BemecTBo, yckopsromee CKopocTh MPOTEeKaHUs XUMUYECKOTO TIpoliecca, Ha3bIBaeTCs:
a) OpraHOTeHOM

0) UHrHEOUTOpPOM

+B) KaTaIU3aTOPOM

HaubGonbluee pacnpoctpaHeHHE CPEear OPraHOr€HOB Ha 3eMile UMEIOT:
a) 30T ¥ KHCIIOPOJ

0) yriepoa 1 BOLOpO.I

+B) KHCJIOPOJ U BOIOPOJ

T) a30T U cepa

) cepa U a3oT

€) a30T ¥ BOZOPOJ

9. Cpeau nocelyomuX YTBEp:KACHUH BbIICIUTE OHO HEKOPPEKTHOE:
a) KJICTKHU SABJIAOTCA q)yH,ElaMeHTaﬂbeIMl/I CAUHULIAMY KU3HU

+0) y BCeX KJIETOK €CTh CTEHKH

B) BCE OPraHU3MBbI COCTOST U3 OAHOIT U oiiee KIeTOK

F) HOBBIC KJICTKH BO3HHUKAIOT IIPU JACJICHUH APYTUX KIETOK

TIpoiins Touky OGudypkaruu, 106as NpUpoaHas (OpraHMYecKas) CUCTEMa!
+a) ciTydaiiHO BBIOMpAET ITyTh HOBOTO Pa3BHTHS

©6) MepexoMT B COCTOSAHME IMHAMHYECKOTO Xaoca

B) YCTIOKAMBAETCs B MOJIFOCE CTPAHHOTO aTTPAKTOpa

r) KOJUTAIICUPYET B MOJIOKEHHUE aTTpaKkTopa

buonenos- sto...

a) BBITCCHCHUC OJHOT'O B4 ) KUBOTHBIX )IpyFI/IMI/I

+0) COBOKYIHOCTb )KHMBBIX OPTaHU3MOB, XapaKTepHbIX JUIS JaHHOI MECTHOCTH
B) 3BOJIFOLIMOHHBIX MPOIECC HAKOTUICHHE HACIICICTBCHHBIX IIPU3HAKOB

r) mporecc GOpPMHUPOBaHUS HEKOTOPOH CUCTEMATHYECKON TPYIIIBI OPraHH3MOB

CUIIOBBIMH CTAHIMSAMH KIICTKHU SBISIOTCS:
a) MUTOXOHJIPHU

+0) puboCcoOMBI

B) JIN30COMBI

T) aapa
Vuenne o 6uocdepe GbLIO CO3MaHO H PA3BHTO:
a) Y. lappuHom

6) T. MopranoMm



B) A.B. Onapunbim
+r) B.M. BepHaackum

1) O. JlapBHHBIM

VkaxuTte 6 OCHOBHBIX XUMHUYECKHX D3JIEMEHTOB, TaK Ha3bIBA€MbIX OPTaHOI'€HOB UJIN 6HOFCHOB, BXOJAIIHUX B COCTAaB HIOGOI‘O ’KUBOI'O OpraHu3M:
+a) BOIOPOJ, KHCIOPO/, a30T, cepa, yriaepon, hocdop;

6) Boopoa, yriepos, ¢rop, xmop, a3ot, 60p;

B) yIIIepon, 30T, KMCIOPOA, BOAOPO, XJIOp, 60p;

r) ocdop, 60p, BOZOPO, YIIIEpOa, KUCIOPO, a30T.

XUMHYECKHIT HIEMEHT, CIIOCOOCTBYIOIIN IPOLECCy TOPEHHUsI, 3TO:
a) BOJIOPON

+0) KHCIIOPOX

B) yIiIepon

r) a30T

1) cepa

e) dhocdop

DKOJIOTHS HE M3Y4aeT:

+a) KJICTOYHBIM ypOBEHb OpTaHU3aIUK )KU3HU

6) NOIyJISAIIMOHHBIN YPOBEHb OpraHU3AINH KU3HH
B) BHJIOBOH YPOBCHb OpraHU3AIIUH KU3HH

I') OpraHU3MEHHBIM YPOBEHb OPTaHU3AIMH )KU3HU

COBOKYITHOCTb T€HOB, COJICPKAIUXCSI B OJJMHAPHOM HA0Ope XpOMOCOM OpraHu3Ma Ha3bIBaeTCsI:
+a) TCHOM

0) reHOQOHITOM

B) peHOTHIIOM

') TEHETHYECKHM KOJIOM

Bupycer cocTosT u3:

+a) 6enkoroit 06oouku u JJHK wim PHK

0) 00O0JIOYKH U ITUTOILIA3MBI

B) IIUTOIUIa3MBbI U siApa

T') KJIETOK, JIMIICHHBIX IIUTOIIa3MaTHIECKOH MeMOpaHbI

Ponpb 31eMEHTapHOT0 BOJIIOIMOHHOTO MaTepHaa, ¢ KOTOPBIM «paboTaeT» eCTeCTBEHHBIH 0TOOp, UIPAIOT:
a) MoJM(UKAIMOHHBIE N3MEHEHHS

+0) MyTauu

B) MOMYJISILIUOHHBIE BOJIHBI

T) aApeli¢ reHoB

EcrectBenHsrit oto0p, o Y. JlapBuny, - 370!

a) CIy4aiHBIA OTOOpP MPU3HAKOB B KAXKJIOM OpTaHU3Me

0) coxpaHCHHE U Iepeiaya MOJIC3HBIX MPU3HAKOB CIICAYIONINM MOKOJICHUSM

B) H3MCHEHHUE OPTaHU3MOB I10]T BIIMSIHUEM BHEIIHEH CpPEIbI

+T) Tporiecc N30MPaTEeTHLHOTO YHUUTOKEHUS OTHUX 0cOo0el M MPEUMYIIECTBEHHOTO PA3MHOXKESHHS IPYTHX

Kaxoit u3 ra3oB coctapmisieT OOJBITYIO YaCTh aTMOC(hEpHI?
a) Kucmopon

0) Yriekucnblii ra3

B) Bomopon

+1) A3oT



BeiecTBo, yMeHbIIAIOIIEE CKOPOCTh NPOTEKAHNS XMMHYECKOT0 IIPOIecca, Ha3bIBAeTCs:
a) OpraHOTEHOM

+0) uHrHOUTOpPOM

B) KaTaJIm3aTopoOM

Kak Ha3bIBaeTCs COBOKYITHOCTB JKMBBIX OPI'aHU3MOB OJHOTO BH/a, HACEISIONIAs OPIraHHYECKYIO TEPPUTOPUIO?
a) BUJ

+0) nomymsus

B) IpyIimna

T) CTaJo0

CrcteMo00pa3yromuM GakTopoM IIEPHOANIESCKOH TaOIMIIBI XUMHYE-
CKHX DJIEMEHTOB 110 MeHIeeeBy SBIACTCS:

+a) aTOMHAas Macca JIeMeHTa

0) 3apsiz >NeKTpoHa

B) 3apsn Aapa

T') Macca AIIeKTPOHa

Kakyro yacTh Tena 310poBOro 4eloBeKa COCTaBIsET Boia?
a) 30-35%

0) 45-50%

+B) 65-70%

r) 90-95%

Kak Ha3pIBaeTCs KOHIETIIUS TPOUCXOKACHHS )KUBOTO U3 HEIKUBOTO:
a) (uorenes

0) oHTOTCHE3

+B) abnoreHes

buoreoneHo3 3T0 COBOKYITHOCTb:

a) MOMYJIALUI pa3HBIX BUIOB

6) BU/IOB )KUBOTHBIX, PACTEHHH, TPHOOB U MUKPOOPTaHU3MOB
B) PACTUTEJIBHBIX U )KUBOTHBIX OPraHU3MOB

+T) OPraHU3MOB U OKPYKAIOIEH UX HEXKUBOU IIPUPOJIBI

Kakne yuensle nepBsIMH CHOPMYITMPOBAIIN 3aKOH COXPAHEHHS MACCHl IPUMEHUTEIIHHO IJIS1 XUMHUYECKIX PEaKIui?
a) ['ecc u JIaBya3se

0) Mennenees u Kimaysuyc

+B) JlJomoHOCOB 1 JIaBya3ne

r) Knaysnyc u I'ecc

n) JlaByaswe u Knaysuyc

PoJb 31eMeHTapHOTO 3BOIIOIMOHHOTO MaTepHaa, C KOTOPbIM «pab0TaeT» eCTECTBEHHBIII 0TOOP, UIPAIOT:
a) MoJM(UKAIMOHHBIE N3MEHEHHS

+0) MyTauuu

B) NOIYJISILUOHHBIC BOJIHBI

T) Opeiid reHoB

Bupychel cocTosIT u3:

+6enkoBoit obomouku u JJHK mwn PHK

000JI0YKHU U [UTOILIA3MBI

IMUATOILIA3MbI U A/Ipa

KJICTOK, JIJMINCHHBIX I_[I/ITOHJ'Ia?;MaTI/I‘-IeCKOﬁ MeM6paHBI

K opranorenam otHocurcs:
a) HaTpuit

0) Menn

B) KaIlbIUi

+r) docdop

K ¢enoruny oprann3zma He OTHOCHUTCSI:



a) TIOBEJICHUYECKHE 0COOCHHOCTH

0) 0COOEHHOCTH CTPOCHHSI OEITKOBBIX MOJIEKYJT
B) (DU3HOJIOTHYECKHE OCOOCHHOCTH

+1) HabOpBI TCHOB

COBOKYITHOCTB T€HOB, COJCPIKAIUXCS B OJMHAPHOM HA0Ope XpOMOCOM OpTaHW3Ma Ha3bIBACTCS:
+a) reHoM

0) reHooHIOM

B) beHOTHIIOM

') TEHETUYECKHM KOJIOM

HoBele 3Be31b1 00pa3yroTcs u3:
a) IepeMEeHHBIX 3Be3]T

0) KpacHBIX KapJIHKOB

B) JBOWHBIX 3BE3]]

+T) MEK3BE3THOT'O BEIIECTBA

CrcteM000pa3yromuM GakTopoM IIePHOANIESCKOHN TaOIMIIBI XUMIYe-
CKHX 3JIEMEHTOB 110 MeH/ieNIeeBy SIBISETCS:

+a) aToMHas Macca dJieMeHTa

0) 3apsa dIeKTpoHa

B) 3apsij aapa

I') Macca 3JIeKTPOHa

EcrtectBennsrit or6op, mo Y. apBuny, - 370!

a) CIry4aiHbIN 0TOOpP NPU3HAKOB B KQ)KJJOM OpraHH3Me

6) coxpaHeHHe U Mepeaada MoIe3HbIX IPU3HAKOB CIEAYIOMNM MOKOJICHUAM

B) N3MCHEHHE OPTaHN3MOB 10/ BIMSIHAEM BHEIIHEH Cpelibl

+T) mporecc M30MPaTENEHOTO YHHITOKEHNS OAHUX 0CO0EH M MPEUMYIIECTBEHHOTO Pa3MHOXKEHUS IPYTHX

Buonornueckue KaTaan3aTopbl Ha3bIBAIOTCS:
a) hymiepenamu

0) Gpeppuramu

B) heppomMarHeTHkamu

+1) hepmeHTaAMH

Bcst cOBOKYITHOCTE YKMBBIX OpPraHM3MOB OHOC(EpHI COCTaBISET €e
+a) OMOTHYECKUI KOMITOHCHT

0) aOMOTHYECKHIA KOMIIOHEHT

B) OMOKOCHYIO COCTaBJISTIOILYIO

) JMHAMHYECKYIO COCTABIISIONIYIO

Kakue y4deHbie nepBbIMH COPMYITHPOBATIH 3aKOH COXPAHEHHSI MACCHl IPUMEHHUTENBHO I XUMUUECKUX PeaKInii?
a) ['ecc u JlaBya3sse;

0) Mennenees u Kiaysuyc;

+8) JlomoHOCOB 1 JIaByas3se;

r) Knaysmyc u I'ecc;

n) JlaBya3se u Knaysmyc.

Bcst COBOKYITHOCTB *HBBIX OPraHU3MOB OHOC]EphI COCTaBIIET ee
+a) OMOTHYECKHI KOMITOHEHT

0) aOMOTHYECKHA KOMIIOHEHT

B) OMOKOCHYIO COCTABJISIFOIITYIO

r) JMHAMHYECKYHO COCTABJISIOLIYIO

K dakTopam 3BOJIONNN HE OTHOCUTCS:
+a) Mou(pUKaIMOHHASI ©3MEHIUBOCTh
6) MyTaIlMOHHEIH ITpoIecc

B) TIOMYJIAIIMOHHBIE BOJTHBI

T) TeHeTHUEeCKuil apetid

Tepmun 6uocdepa Kak KOHIENTyalbHOE ITOHITHE, BIEPBbIC YIOTPeOHIT (BBEI B HAYKY):



a) K. Jlunneit
+6) D. 3rocc

B) XK. B. Jlamapk
r) U. Jlapsun

1) O. Mapsux

e) JI. TTactep.

Kak Ha3pIBaeTCS KOHIETIIIUS TPOUCXOKIACHHS )KUBOTO U3 HEIKUBOTO:
a) OHTOTCHE3

0) ¢putorenes

+B) abnoreHes

C COBpEMEHHOI TOYKH 3pEHUS CTUMYIHPYIOMUM (hakTopoM [lepruoandeckoil CUCTEMBI SIBISICTCS:
a) 3apsg aToMa

+0) 3apsn siapa aToma

B) Macca aromMa

I') Macca siipa aToMa

COBOKYITHOCTb T€HOB, COJICPKAIUXCS B OJJMHAPHOM Ha0Ope XpOMOCOM OpraHu3Ma Ha3bIBaeTCsl:
a) + TeHOM

0) reHooHIOM

B) beHoTHIIOM

') TCHETHYSCKUM KOJIOM

BuoreoreHo3 3T0 COBOKYITHOCTb:

a) MOMYJISILMHI pa3HbIX BUIOB

0) BUIOB )KUBOTHBIX, PACTECHHA, TPHOOB U MHKPOOPTaHH3MOB
B) PaCTUTENBHBIX U )KUBOTHBIX OPTaHU3MOB

+T) OPraHU3MOB U OKPYKAIOIIEH UX HEKUBOU IIPUPOIBL

Kakune y4deHsie nepBbIMH COPMYITHPOBATIH 3aKOH COXPAHEHHSI MACCHl IPUMEHHUTENBHO I XUMUUECKUX PEaKInii?
a) ['ecc u JlaByasbe;

6) Mennenees u Knaysuyc;

+8) JlomoHOCOB 1 JIaByas3se;

r) Knaysnyc u I'ecc;

n) JlaBya3se u Knaysmyc.

Buonorunyeckue KaTaau3aTopbl HA3bIBAIOTCS:
a) pymieperamu

0) ¢peppuramu

B) (heppoMarHeTHKaAMH

+1) pepmeHTAMH

CuHepreTrka ObUIa BBE/ICHA:
+a) I'. Xaken

6) U. Bunep

B) W. Ilpuroxxun

r) C. Kypaiomo

K opranoresam OTHOCHTCS:
a) HaTpui

0) Menp

B) KaIbIUi

+r) docop

%K KOHHC]’[HI/Iﬁ MIPOUCXOKIACHUA KU3HU JIYyIII€ COOTBETCTBYET COBPECMCHHBIM HAYYHBIM JTaHHBIM:
a) KpealuoHu3M;
0) caMOTIPOM3BOJIBHOE 3aPOXKICHNE



+B) OMOXMUMHUYECKAST IBOJTFOIIHS
T) TeOpHs MaHCTIEPMHH

Kak Ha3pIBaeTCs KOHLETIUS TPOUCXOKACHHS )KUBOT'O M3 HEKHUBOT'O:
a) uorenes

0) oHTOTCHE3

+B) abnoreHes

Tepmun «onochepa» Obm1 pemiokeH B 1875 roxy:
a) XK.-b. Jlamapkom

+0) D. 3roccom

B) B.1. Bepnanckum

r) I1. Teitepom ne lllapaeHom

EcrtectBennsrii or6op, mo Y. JapBuny, - 370!

a) CIy4aiHBIN 0TOOp MPU3HAKOB B KaXKIOM OpTaHU3MeE

6) coxpaHeHHEe U MepeAada MoJIe3HbIX IPHU3HAKOB CIECAYIOIIM IOKOJICHUSIM

B) N3MCHEHHE OPTaHN3MOB TIO/I BIUSIHAEM BHEITHEH Cpebl

+T) mporecc N30MPaTENEHOTO YHHITOKEHNS OAHUX 0CO0EH M MPEUMYIIECTBEHHOTO Pa3MHOXKEHUS IPYTHX

®dopmMa cymiecTBOBaHMS MOIYJISIINHN, IPH KOTOPOH KaykKAbIH BUJ H3BJICKACT MOJIb3Y U3 CBSA3U C APYTHM BHIOM?
a) KOHKYpEeHIUs

0) XUIIHUYECTBO

B) Mapa3suTU3M

) cuMOun03

KTo 13 yueHbIX BBEJ MOHATHE «aTOMHBII BeC»?
a) A. ABorazpo

+0) JIx. JlanpToH

B) A.M. Bytnepos

r) J. . Menpeneen

BepxHsist rpaHuLa )KU3HU B aTMOC(epe HAXOAUTCS Ha BBICOTE:
a) 50-70 xm.

+6) 10-12 kM.

B) 16-20 xm.

) 35-45 kM.

OcHoBHasi PyHKIMS TOPMOHOB B J)KMBBIX OPTaHU3MaX:
a) YHUUTOXKEHHE YY)KEPOIHBIX BELIECTB.

0) CBepThIBaHHE KPOBH.

+B) PerynupoBanue oOMeHa BELIECTB, POCTa, Pa3BUTHSI.
r) Hakoruienue sHepruu.

K opranorenam oTHOCHTCS:
a) HaTpuit

6) menp

B) KaJIBITU

+r) hocdop

CucteMo00pa3yromuM GakTopoOM IMEPHOANICCKOHN TaOIHIIBI XUMHYE-
CKHX 3JIEMEHTOB 110 MeH/ieNieeBy sBISIETCS:

+a) aTOMHasi Macca >JIeMeHTa

0) 3apsia SNIEKTPOHA

B) 3apsin sapa

T') Macca dJIeKTpoHa

Bronormueckue katanu3aTopsl HA3bIBAIOTCS:
a) pymuiepeHamMu

6) dpeppuramu

B) eppoMarHeTukaMu

+r) pepmeHTAMH



COBOKYITHOCTh ['CHOB, COCPIKAIINXCS B OJJHHAPHOM HabOpEe XpOMOCOM OpraHM3Ma Ha3bIBACTCS:
a) + reHom

0) reHOpOHITOM

B) peHOTHTIOM

T') TEHETHYECKUM KOJIOM

Bcst cCOBOKYITHOCTB YKMBBIX OpTaHI3MOB OHOC(EpHI COCTaBISIET e
+a) OMOTHYIECKHI KOMIIOHSHT

0) abMOTHYECKUI KOMIIOHEHT

B) OMOKOCHYIO COCTABJISIIOLIYIO

T) AWHAMHAYECKYIO COCTABILIIONIYIO

MartepuaabHbBIi HOCUTENb TEHETHYSCKON HH(POpMAIK— 3710 ...
a) PHK
+6) IHK
B) ATD
r) BHII

K ¢akropam sBoIOIINHN HE OTHOCHUTCS:
+a) Moan(UKAIOHHAS N3MEHINBOCTh
0) MyTaIlOHHEIH ITpoIecc

B) MOMYJIAIIMOHHBIC BOIHBI

T) TCHETHYECKUi npeiid

BeectBo, yckopsirolee CKopocTh MPOTEKaHUsI XMMHYECKOTO TIPOoLiecca, Ha3bIBACTCS:
+a) KaTanau3aTopoM

6) opraHoreHOM

B) HHTUOUTOPOM

CornacHO COBPEMEHHON TEOPHH JBOJIOIMK OCHOBHOW 3IIEMEHTAPHOW CTPYKTYpOM B IMpoIlecce BHI00Opa30BaHHs
SIBJISICTCSL:

+a) 0co0b

0) 6uocdepa

B) OKpYJKarolias cpesia

T') TIOTTYJISTIIHST

buosornueckue KaTaau3aTopbl Ha3bIBAIOTCS:
a) QpymiepeHamMu

0) dpeppuramu

B) eppoMarHeTHKaMu

+1) hepmeHTaMH

Jsmwxymeit cunoit sBomrorun (o Y. JlapBuHy) SBISIOTCS:
+a) HacJIeqCTBEHHOCTh, I3MEHYHBOCTb, ECTECTBEHHBIH 0TOOD
0) MyTaun

B) MOMYJISAIIMOHHBIC BOIHBI

) 000CO0IEHHOCTh TPYIIIBI OPraHU3MOB

Onpexensiromiee BO3ACHCTBHE YEIOBEUECKON Pa3yMHOHN IeATEIHOCTH HA Pa3BUTHE MIPUPOIBI HA3BIBACTCS:
a) bnocdepoit

0) GuoIeHO30M

B) 3THOTCHE30M

+r) HOOC(Eepoit

B xakom roay . 1. MenaeneeB OTKpbUI IEPUOIUUECKUI 3aKOH XUMUUYECKUX JIEMEHTOB?
a) 1766 v

0) 1823 r

+B) 1869 r

r) 1901 r

Uto Ha3bIBaeTCS TPOYUIECKUMU CBSI3IMH?



a) [IpeoOpa3zoBaHue OJHUX OPTAHNICCKUX BEIECTB B APYTHE

0) [IpeoOpazoBaHme pacTEHUSIMH COJTHEYHON YHEPTHH

B) [lepeBapuBanue nmumu

+r) [uieBbie CBSI3KM MEXKTy PA3THYHBIMU BHIAMH JKUBBIX OPTaHU3MOB

Yro sABNISAETCS TJIABHBIM OTIIMYIHEM PACTEHUH OT )KUBOTHBIX?
+a) ABTOTpO(hHOE MUTaHHE.

6) HeciocoOHOCTH nepeiBUraThCsl.

B) [TonoBoe pa3MHOXEHHE.

r) OTCYyTCTBHE Si/ipa B KIIETKE

DyKapHOTHI — 3TO TaKHe OPraHU3MBbl, KOTOPBIE:

+a) IMEIOT 0(OPMIIEHHOE KIIETOYHOE SIIPO

0) HEe UMEIOT BaKyoJei

B) HE CIIOCOOHBI K CAMOCTOSITETFHOMY Pa3MHOKCHHIO
T) BEIYT TOJIBKO Mapa3suTHIEeCKUN 00pa3 )KU3HU

KaxoBa rinaBHast GpyHKUHS aneHO3HHTPHA(OCPOPHON KUCIOTH B JKUBBIX OpPraHU3MaXx?
a) CuHTe3 0eJIKOB

+6) HaxonneHune sHEpriu B KIIETKe

B) [lepenaya HacnencTBeHHON HHPOPMAUU

r) Pacmennenue 6enxoB

I'mmoresa MaHCTICPMHUH, KaK OJIlHa U3 KOHHCHHI/Iﬁ MIPOUCXOKACHUS )KU3HU, YTBCPIKAACT, UTO:
a) JKu3Hb co3aHa CBEpXbECTECTBEHHBIM CYIIECTBOM.

+0) JKusnb 3aHecena Ha 3emutro u3 Kocmoca.

B) JKH3HB CyIiecTBOBaa BCETAA.

r) )K13Hb BO3HHKIIA B Pe3yIbTaTe IPUPOJHBIX ITPOIECCOB.

K ¢akropam sBoIOIINHN HE OTHOCHUTCS:
+a) Moan(UKAIOHHAS H3MEHINBOCTh
0) MyTaIlMOHHEIH ITpoIecc

B) MOMYJIALIMOHHBIE BOJHBI

I) reHeTH4YecKui npeiid

CKOJIBKO XpOMOCOM HMEET SHIIEKIIeTKa YesloBeka?
a) 23

6) 16

B) 42

+1) 46

COBOKYITHOCTb TI'€HOB, COJEPXKAIIUXCS B OJMHAPHOM HabOpe XpPOMOCOM >KMBOTHOW MM PACTHTEILHON KIIETKH,
HOCHT Ha3BaHHE ...

a) reH

+0) reHoM

B) reHooH]

T') TEHOTHUII

Kto u3 ecrecTBOMCIIBITATENEH CcO3a yueHHe 0 Hoocdepe?
a) A. D. I'ekkenb

6) Y. lapsun

B) JK.b. Jlamapk

+r) B.I. BepHaackuit

ABTOTpO()aMH Ha3HIBAIOT ...
a) BUPYCHI
0) XUIIHUKOB
+B) OpraHU3MBI, IepepabaTHIBAIOIINE HEOPTaHMYECKIE BEIIECTBA B OPTraHNIECKIE
T') OpPTaHNU3MBI, HACEIISIONINE OTPEICICHHBIN palioH

Tepmun «Onocdepa» ObuT ipeIoxkeH B 1875 romy:
a) XK.-b. Jlamapkom



+06) 3. 3roccom
B) B.W. Bepranckum
r) I1. Tetiepom ne [llapaenom

DyYHKIHUS XPOMOCOM COCTOUT B ...

a) OGecrieueHNN N30UPATETFHON IPOHNIIAEMOCTH BEIIIECTB
0) BripaboTke BelecTB, SBIAIONINXCS HICTOYHUKAMH SHEPTHU
B) OOpa30BaHNU U TPAHCIIOPTHPOBKE OEIIKOB

r) XpaHeHUH HaCJIEJCTBEHHON HH(POPMaN

HwxHss rpaHuiia 0OMTaHUS KHUBBIX CYIIECTB MPOXOIUT B IUTOCHEpE MPUOIU3UTEIILHO HA TITyOUHE:
a) 2-3 kM.

+0) 10-12 km.

B) 500-700 M.

r) 100-200 M.

Tepmun «bnochepa» 611 pemiokeH B 1875 roxy:
a) XK.-b. Jlamapkom

+0) D. 3roccom

B) B.11. Bepraackum

r) I1. Teitepom ne lapaenom

O30HOBBIH CIIOM aTMOC(EPBI 3eMJIH 3aIMIIACT )KUBbIC OPTaHU3MBI OT:
a) 3arpsi3HeHust aTMOc(epbl BPEAHBIMU BEIIECTBAMH.

0) [TepeoxumaxaeHMs.

+B) XKectkoro ynprpaduoneroBoro usnyuenus ComHia.

r) OT 00pa3oBaHUs cMOTa.

K ¢axropam 3BoMIONNH HE OTHOCHUTCSI:
+a) Moau(UKAIOHHAS U3MECHYUBOCTh
6) MyTaIlMOHHBIH IpoIecc

B) TMOMYJIAITMOHHBIC BOJIHBI

T) reHeTH4YeCcKui npeiid

XUMUYECKUN 3JIEMEHT — 3TO ONPEJIETICHHBIN BU/:
+a) aTOMOB C OJIMHAKOBEIM 3apsiIOM sIpa

0) aTOMOB, COCIMHEHHBIX KOBAJICHTHOM CBS3BIO
B) 3JICMEHTApPHBIX YaCTHUI]

T') KBAaHTOB

CyiecTBoBaHHE KITMMaTa Ha 3eMJIe CBA3aHO C:

a) MPUIMBAMHU ¥ OTIUBAMH MOpPEH U OKEaHOB

+0) HepaBHOMEPHOCTHIO ocBelieHHOCTH COJIHIIEM pa3HBIX YYaCTKOB IIOBEPXHOCTH 3eMITH
B) HaJIMYMEM CITyTHHKa — JIyHBI

I') B3aUMOJIEHCTBUEM C APYTUMH IutaHeTaMu COTHEYHOM CHCTEMBI

CoBpemennas armocdepa 3eMIId CUIILHO OTIUYAETCS OT ee NepBHUYHO# aTMochepsl Pe3koe m3MeHeHue arMochepsl
a) IUTaHEeTHI OBLTO0 00YCIOBIICHO:

0) ByTKaHHYECKOW ACATEIIEHOCTHIO

B) KOHJICHCAIIMEH BOJSTHOTO T1apa

+T') IOSIBIICHHEM PaCTHTEIIEHOCTH

JT) TIOSIBIICHHEM CITyTHHKA — JIyHBI

COBOKYITHOCTB T€HOB, COJIEPIKAIINXCSI B OJJUHAPHOM HabOpe XpOMOCOM OpTaHHW3Ma Ha3bIBAETCS:
+a) TeHOM

0) reHodoHIOM

B) eHOTHIIOM

T') TEHETHYECKUM KOJIOM

Bupychl COCTOSIT H3:
+a) 6enkoBoit o6onouku u JJHK mm PHK
0) 000JI0YKH U [IUTOILIA3MBI



B) IIUTOIUTIa3MBI U sApa
T') KJICTOK, JIMIIECHHBIX [TUTOILIa3MaTHUCCKOW MEMOPaHBI

IIpokapuOTHI — 3TO TaKHe OPraHU3MBI, KOTOpEIE:

+a) He 00aaT 0(hOPMIICHHBIM KIETOYHBIM SIIPOM
0) HEe UMEIOT UTOIUIa3MaTHYECKOW MEeMOPaHBI

B) HE CHOCOOHBI K CAMOCTOSITEIIBHOMY Pa3MHOKEHHIO
) He 00pa3yIoT CIop

DyKapHOTHI — 3TO TaKKe OPTraHu3Mbl, KOTOpBIE:

+a) UMEIOT 0(OPMIIEHHOE KIIETOYHOE SIIPO

0) He UMEIOT BaKyoJeil

B) HE CIIOCOOHBI K CAMOCTOSITETFHOMY Pa3MHOKCHHIO
T) BEIYT TOJIFKO Mapa3suTHIECKUN 00pa3 )KU3HU

O06pazoBaHue KUBBIMU PACTUTEIBHBIMH KIETKAMH OPTaHUYIECKUX BEIECTB HA3bIBACTCS:
a) XEMOCHHTE30M

+6) hoTocmHTE30M

B) OpraHUYECKUM CHHTE30M

I') XJIOPOILUIaCTOM

Enunnna HaciencTBeHHONW MH(OPMALMK )KUBOTO OpraHU3Ma — 3TO:
a) aJiens

0) pubocoma

B) XpoMocoMa

+T) TeH

CI10BO NICHXMKA B IEPEBOJIE C TPEUECKOI0 03HAYALT:
+a) nyma

0) mamsTh

B) CO3HaHME

r) uHpOpMAaIHs

«DKOCUCTEMa»— ITO CHHOHUM TEPMHHA!
a) MO JIALUS

0) OuoreHo3

+B) OHMOTreoIeHO3

r) Obrocdepa

CornacHo yuenuto B.M. Bepnazackoro, »K1Bo€ BELIECTBO— 3TO:
a) OOHOBIISIEMBIC KIIETKH B OpPTaHU3ME

0) opraHudecKue COeTUHEHUS

+B) COBOKYITHOCTbH BCEX JKHUBBIX OPTraHH3MOB

r) obuTaemas riaHera

Omnpepensiromiee BO3AeHCTBHE YEIOBEUECKON Pa3yMHOH 1S TEIbHOCTH Ha Pa3BUTHE IPUPOIBI HA3BIBACTCS:
a) buocdepoit

0) OHoIIeHO30M

B) 3THOT€HE30M

+r) HOOC(epoi

CuHepreTnka— 3TO HayKa O IPEBPaICHUH:
a) MPOCTHIX CHCTEM B CJIOKHBIE

0) CITO)KHBIX CHCTEM B IIPOCTHIC

B) MOpSAJKa — B Xa0C

+I) Xaoca — B HOPSIIOK

CaMOoOpraHu3yIOIIascs CUcTeMa He XapaKTepHU3yeTcs:
a) OTKPBITOCTBIO

+0) pPaBHOBECHOCTEIO

B) OTCYTCTBHEM YIIPABJISIONIEI0 BMEIIATEIbCTBA H3BHE
T') BEICOKOH yNOPSA0YEHHOCTBIO



Kputepuu oniennBanus npeactasiiensl B Taduuie 8.1.

Metoanka ¢popMHUpPOBAHUSA Pe3yJIbTUPYIOLIEH OLEHKHU

Taoauna 8.1
Ora | ®Popma Kpurtepuu oneHuBanus (IpoueHT 0T MAKCMMAJIBHOI0 KOJ-Ba 0aJ1/10B)
I KOHTpOJIs 86-100 % 71-85% 60-70% Menee 60%
1. Texywuii konmpons (max 25 6annos 3a 1 mooynv)
7-8 6amnoB 6—7 banoB 4-5 bannoB 0-3 6amoB

TTocemenne CTyneHT moceTwn CTyIeHT moceTwn CTyIeHT moceTwn CTyIeHT moceTH

3aHATUH 6onee 85% 3anstuit | 71-85% 3ansTHii 56—70% 3ansTHII MeHee 56% 3aHATHH

(max 8 6.)

9-10 GamoB 7—-8 banioB 6—7 banoB 0-5 GanoB

Tekymas CTyaeHT akTUBHO CTyaeHT akTUBHO Crynenr CryneHt

pabora B paboTaer Ha paboTaer Ha HE0CTaTOYHO HEI0CTaTOYHO

TE4eHHUe 3aHATHUSX, 3aHATHUSX, XOPOIIO aKTUBHO paboTaer aKTUBHO paboTaeT Ha

MOJTyJIst IIPEBOCXOIHO BBINOJIHACT 3aJaHUs | Ha 3aHATHAX, 3aHATHUSX,

(max 100.) BBIIIOJIHAET BCE IIPENoAaBaTes. YAOBIETBOPUTEILHO | HEYJOBIETBOPUTEIIBH
3a7aHus BBINOJIHACT 33JaHUSI | O BBINIOJHSCT
IIPENoAaBaTENs. MIPENoAaBaTEs. 3aJaHus

MIPEenoAaBaTesL.
3/2 6amna 2 Gamra 1 Gamn 0 6ayuToB

Hoxmnan, TeMa NOIHOCTBIO Tema B OCHOBHOM Tema yacTU4HO Tewma He packpbITa.

NPE3CHTAalNs | PacKphITa. packpbITa. Xopoliee | pacKpbITa. HeynosnerBopurens

(max 36.) / [IpeBocxonHoe BJIAJICHUE Y IOBIETBOPUTENFH | HOE BIaJCHIE

OTIOPHBIN BIIAJZICHUE MaTepHaJIOM. 0€ BIIaJICHNE MaTepHAJIOM.

KOHCIIEKT MAaTepHUaIIOM. Cpenuuii ypoBeHb MaTepHaIoM. HenocraTounstii

(max 20.) Bsicokuil ypoBeHb camocTosTeNbHOCTH, | Huskuil ypoBeHb YPOBEHb
CaMOCTOSTENIbHOCTH, | JOTMYHOCTH, CaMOCTOSITENIBHOCTH, | CaMOCTOSATEIBHOCTH,
JIOTHYHOCTH, apryMEHTHPOBAaHHOC | JOIMYHOCTH, JIOTUYHOCTH,
apryMEHTHPOBAaHHOC | TH. XOPOUIMHA CTHIb | apryMEHTHPOBAHHOC | apryMEHTHPOBAHHOCT
tu. [IpeBocxoaHbIi U3JI0KEHUS. TH. u.

CTHIIb U3JIOKECHUSI. YnosnersopurensH | HeynosnerBopurens
Bl CTUJIb HBIA CTUIb
H3JI0KEHHUS. H3JI0KEHMS.
2. Pybedxcnviii koumponw (256. 3a 1 mooynv)
22-25 GamioB 18-21 Gamn 14—17 Ganmos 0-13 6anmoB

Konrponsna | IlpaBusibHO [IpaBunbHO 3ananHus 3a/iaHus BBIIOJIHEHbI

g paboTta BBITTOJTHEHBI BCE BBINOJTHEHA BBINOJIHEHBI O0JIee MEHee YyeM
3a7aHusL. GouipIIast 4acTh YeM HaIlOJOBHHY. HAaIlOJIOBUHY.
IIponemoncTpupoBa | 3aaHUid. IIpucyrcrByroT IIponemoncTpupoBax
H BBICOKMH ypoBeHb | IIpucyrcTByror CEepbE3HBIC OMIMOKU. | HEYyJIOBJIETBOPHUTEIbH
BJIAJICHUA HEe3HAYUTEIIbHBIE IIpogemMoHCTpHUpOBa | BIif YPOBEHB
MaTepuaioM. OIUOKH. H BJIQJICHUS
IIposiBiieHsI IIponeMoHCTpUpPOBa | YIOBIETBOPUTENIBLH MaTepHUaIoM.
IIPEBOCXOHBIE H XOpOLIMH ypOBEHb | bl YPOBEHb IIposiBieHsl
CIIOCOOHOCTH BIIaJICHUS BIIQJICHUS HEJ0CTaTOYHbIE
TIPUMEHSTH 3HAHHS MaTepUAJIOM. MaTepUAIIOM. CIIOCOOHOCTH
U yMEHHUS K IIposiBneHsl [IposiBneHBI HU3KKE | MPUMEHSATH 3HAHUS U
BBINOJIHEHHIO cpenHue CIIOCOOHOCTH YMEHUS K
KOHKPETHBIX CIIOCOOHOCTH MIPUMEHSTh 3HAHUS BBITNOJIHEHHIO
3aJaHuH. TIPUMEHSTH 3HAHMS 1 YMEHUS K KOHKPETHBIX

U yMEHUS K BBITIOJTHEHHIO 3aJIaHAH.
BBITIOJTHEHHIO KOHKPETHBIX
KOHKPETHBIX 3a/laHui.
3a/laHui.
3. Umo2oaswitl Koumpoab no oucyuniune
43-50 bannos 3642 Gamna 28-35 Gaynos 0-27 6annos

DK3aMeH/3a4

JlaH moJIHBIN,

Jla" MOJTHBIN OTBET

Jla" HEAOCTATOYHO

He nony4yeHs! oTBETHI




eT Pa3BEpHYTHIHM OTBET | Ha MOCTAaBIICHHBIN MIOJIHBIN OTBET. 1o 6a30BBIM
Ha MTOCTABIICHHBIN BOIIPOC, OKa3aHO CryneHT He BOIIPOCAM
Bompoc. OTBeT YMEHHE BBIACINTD crocodeH JVCIUIIIHHBI WITH
¢dbopmynupyetcs B CYIIECTBEHHBIE CaMOCTOSATEIHHO JlaH HETOIHBIN OTBET
TEpPMHUHAX HAYKH, HECYIIIECTBCHHBIC BBIJICTTUTH 1 JIOITyIIEHBI TPYOBIE
N3JI0KCH TIPU3HAKH, CYIIECTBEHHBIE ommoOku. Peus
JUTEPATYPHBIM MIPUYNHHO- HECYIIIECTBCHHBIC HETPaMOTHas.
SI3BIKOM, JIOTHYEH, CJIeZICTBEHHbBIE MIPU3HAKU U YTounstonue
JI0Ka3aTeJleH, csa3u. Ho MIPUYHHHO- BOIIPOCHI
JEMOHCTPUPYET JIOITyIIIEHbI CJIeZICTBEHHbBIE npernoaBaTens He
aBTOPCKYIO HE3HAUYUTEJIbHBIE cBsa3u. PeueBoe HOPUBOJAT K
MO3MIMIO CTY/ICHTa. | OIIMOKH, odopmiienne KOPPEKIUU OTBETa
HCIpaBJICHHBIE TpeOyeT MoMNpaBoK, | CTyJAEHTa HE TOJIbKO
CTYIICHTOM C KOPPEKIHH. Ha MTOCTABIICHHBIN
TIOMOIIBIO BOIIPOC, HO M Ha
«HABOIAIINX)» JpYyTHE BOIPOCH
BOIIPOCOB JVCIUIIIHHBL
MIPENoAaBaTEsL.

CTyneHTsl, MOIYYMBIIUE B XO/I€ TEKYILETO U pyOeskHOTro KOHTpost 56-100 Gamnos,
ABTOMATUYECKHU MOYYaloT «3a4eT» WM COOTBETCTBYIOILYIO IIKaJIe IK3aMEHALIMOHHYIO OLICHKY.
PesynpTHpyromas oneHka ckiajapiBaercs o coorsercTByrouieit BPC gpopmyie.

8.6. Bonpoce! k 3xk3ameny no aucuuniune «KCE»

1. OcnoBuble nenu u 3agaun KCE. MupoBbie 3arajiku.

2. Hayka. Cnenuduueckue 4epThl HAyKH.

3. Knaccudukamus ecTeCTBEHHBIX HayK.

4. Kynbrypa. Bunsl kyaeTyp.

5. Kpurepuu paznuyusi TyMaHUTAPHOTO U €CTECTBEHHO- HAYYHOT'O 3HAHUS.
6. Cranuu pa3BUTHUS €CTECTBO3HAHUS

7. YPOBHU U METO/Ibl HAYYHOT'O TTO3HAHUS

8. OMIUpHUUECKUN U TEOPETUUECKUN YPOBHU

9. O61IeHayYHbIE METOIBI

10. Ompenenenue MaTepumu.

11. JIBa Bua matepuu (BEIIECTBO U (HPU3HUECKOE MOJIE).

12. Yerslpe BUs1a GU3HUYECKUX MOJEH.

13. AnpoHsl.

14. JlenToHBI.

15. OcHOBHO¥ 3aKOH NPUPOBIL.

16. OCHOBHOE CBOWCTBO MAaTE€pHH.

17. OOBEKTHBHOE YCIOBHE CYLIECTBOBAHHE MAaTEPUH — aTpUOYThl MaTEPHH.
18. Tumbl MaTepHalbHBIX CUCTEM (KMBasi U HeXKUBAsi MaTepusl).

19. OcHOBHBIE CTPYKTYpHBIE YPOBHHM HEXUBOI MaTEpUH.

20. OCHOBHBIE CTPYKTYPHBIE YPOBHH >KMBOM MaTepUH.

21. Uepapxus Bo BeceneHHOM.

22. dusnueckas KapTUHa MHUpa.

23. MarepuanbHOE €JUHCTBO MHUpA.

24. . MexaHM4eCcKOoe JBUKEHUE.

25. IlpenMeT Ki1acCU4YeCKOM MEXaHUKH.

26. Cucrtema OoTcU€Ta ¥ MPUHLIMI 1aJTbHOACHCTBUSI.

27. MexaHu4eckoe IBMKEHHE B KOHLIENIMU Apuctotens u ['anumnes.
28. IlpuHumn uHEpLUY.

29. 3axonsl HproToHa.

30. Macca.




31. UnepruanbHas cuctemMa oTcuéTa.
32. [Ipuniun otHocuTensHOCTH [ anmuest.
33. 3aK0H BCEMHPHOTO TSATOTEHHUS.
34. Cuna TsKeCTH.
35. Yckopenue cBOOOHOTO NaJCHUSI.
36. IIpocTpaHCTBO M BpeMs B KJIacCUUYECKON (DHU3UKE.
37. IlpuHUIMT NPUYMHHOCTH KJIACCUYECKON (PU3UKHU (MIPUHLIUI MEXAaHUYECKOTO IETEPMUHHU3MA).
38.IMnysibC T€Na W UMITYJIBC CHUJIIBI
39.3aK0H U3MEHEHUS UMITYJIbCA Tela
40.3aK0H COXpaHEHHUs UMITYJIbCa Tea
41.3aMKHyTass MEXaHUUYECKask CUCTEMA
42.BHYTpEHHHE U BHEIIHUE CUJIbI
43.3aK0H COXpaHEHMsI UMITYJIbCa
44. Kunernyeckas v OTEHIMAIbHAs YHEPTUs
45.3aK0H cOXpaHEHUs SHEPTUU
46.3aKOH COXpaHEHUS MOMEHTA UMITYJIbCa
47.3aK0H cCOXpaHEHMsI JIEKTPUUECKOTO 3apsiia
48.3aKOH COXpaHEHHUs MACChI BELIECTB B XUMUUYECKUX PEAKLIMIX
49.3aK0H coxpaHEHHs 3apsI0BBIX U MACCOBOT'O YMCIIA B AJIEPHBIX PEAKIIUAX
50.2O5eKTpuyecKHil 3apsia U ero CBOMCTBA
51.Cummerpus B pu3nke
52 .IIpuHUUIIBI B CHMMETPHH U 3aKOHBI COXpaHEHUS B (PU3HKE
53.01HO0pOAHOCTD MPOCTPAHCTBA U 3aKOHBI COXPAHEHUS UMITYJIbCA
54.01HOPOAHOCTD BPEMEHH U 3aKOH COXPAHEHUS SHEPTUU
55.M30TpOMHOCTH MPOCTPAHCTBA U 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCa
56. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO - KHHETUYECKON TEOPUH raza
57. YpaBuenue MenpeneeBa — Kitanelipona
58.0OCHOBHBIE 3aKOHBI KJITACCUYECKON TEPMOJUHAMUKHU. DHTPOIIHSL.
59. KopnyckynspHas Teopusi HeroTona
60. DJIeKTpOMarHuTHBIE SIBJICHUS
61. KBanToBOMEXxaHHueckass KOHLENIUS OMMCAaHUS MUKPOMHUpa
62.ATOMUCTHYECKAs TUTIOTE3a CTPOEHUS MATEPUU
63. DneMeHTapHbIC YaCTHUIIbI
64.Kocmornorusi (KOCMOTOHUS)
65. I'eonienTpusM. I'enmoneHTpusm.
66. Teopus cTallMOHAPHOTO COCTOsIHUS BceneHnHou.
67. Penarusucrckast Mmoaens Beenennoil. Moaens bonbioro B3peiBa.
68. Mogens pacmmpsroelics BeeneHHOM.
69. Cucrema coBpeMeHHOM xumuu. J/IByenuHas npodiemMa XuMUU. Y POBHU XUMUYECKUX 3HAHUN
(yueHue O cocTaBe XMMHUYECKHMX BEIIECTB, YYEHHE O CTPYKTYpEe XUMHUECKUX COEIMHEHMH,
yU€HHUE O XMMUUYECKHX MPOIECCAX, IBOIIOLUOHHAS XUMHUSI)
70. OCHOBHBIE 3aKOHBI XUMHUHU
71. IlpencraBieHre 0 CTPOEHUH MOJIEKYJT
72. OcHoBHBIE (hOPMBI, CBOICTBA, YPOBHM OpraHM3allM XUBOW MaTepuu.  MOJEKYIIpHBIT
YpOBEHb
73. MonexkynsapHO-T€HETUYECKUI YPOBEHb OpraHu3aluu )kuBoi MaTtepun. CTpoeHue u
CTPYKTypa MaKpOMOJIEKYJ OEITKOB
74. OHTOreHeTHueCcKuil ypoBeHb. KoHLeNIMu 3BOTIOLNH
OcCHOBHBIE MOJIOKEHUS KIETOYHON TEOPHH, METO/Ibl U3YUEHUSI COCTaBa KJIETKH
75. buocdepHslif ypoBeHb opranuzaiuu xu3Hu. OcHosl yuenust B.W. Bepuazackoro o
ouocdepe



76.KoH1ienuuu npoucxoxaeHNs )KU3HU Ha 3emile (KpeallMoOHU3M, CaMOIIPOU3BOJIbHOE
(crIOHTaHHOE) 3apOKACHUE, TEOPHSI CTALIMOHAPHOT'O COCTOSHUS, TEOPHsI MAHCIIEPMUM U TEOPUs
OMOXHUMHUYECKOU IBOJIOLUH)

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIIMOHHOE 00ecTiedeHue TN CIUTIIUHbI

a) OCHOBHAsI JIUTeparypa:

1. bextepeBa, E.B. Konnenuuu coBpeMEHHOTO ecTeCTBO3HaHUS: mmapranka : [16+] / E.B.
bextepesa, C.A. [assinoB, O.H. CaguukoBa ; Hayynas kaura. — 2-e uzg. — CapartosB :
Hayunas xuwra, 2020. — 48 c. : tabn. — Pexum pocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=578378 — ISBN 978-5-9758-1981-9. —
Texcr : 2IeKTPOHHBIN.

2. KapnenkoB, C.X. KoHlenuuu COBPEMEHHOTO €CTECTBO3HAHMS: YYEOHUK ISl BY30B /
C.X. KapnienkoB. — U3n. 13-e, mepepad. u gomn. — Mocksa ; bepnun : Jlupexr-Menua,
2018. — 552 c. : wmn., Tabm., cxem. — Pexum poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=471571 — bubmuorp.: c. 525. — ISBN
978-5-4475-9245-5. — DOI 10.23681/471571. — TeKCT : 37I€KTPOHHBII.

3. PyzaBun, I''1. Konuemnmuu coBpeMeHHOT0 ectecTBo3HaHuUs : yuyeOnuk / [.W. Py3aBun. —
2-e u3z., nepepad. u gomn. — Mocksa : FOuuth, 2015. — 304 c. — Pexxum nocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=115396 — ISBN 978-
5-238-01364-0. — TekcT : 2JIEKTPOHHBIH.

4. Tynunos, B.®. Konnenuuu coBpeMEeHHOTO ecTeCTBO3HaHUs : yuyeOHuk / B.®. TynuHOB,
K.B. TynunoB. — 3-e u3g. — Mocksa : [lamkoB u K°, 2018. — 483 c. : un. — Pexum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=573158 —
bubnuorp. B kH. — ISBN 978-5-394-01999-9. — TekcT : 3MeKTPOHHBIH.

0) 1OMOJIHUTEJILHAS JIUTEpaTypa:

5. Kapnenkos, C.X. Konuenmuu coBpeMeHHOro ectecTBo3HaHusi : yueOHuk / C.X.
KapnenkoB. — 12-e u3a., nepepab. u non. — Mocksa : lupekt-Meaua, 2014. — 624 c. —
Pexxum JlocTyna: o IOJIIIHNCKE. — URL:
https://biblioclub.ru/index.php?page=book&1d=229405 — ISBN 978-5-4458-4618-5. —
DOI 10.23681/229405. — TekcT : 31eKTPOHHBIH.

6. Canoxun, A.Il. Konuenuuu coBpeMeHHOro ecrectBo3Hanus : yueOHuk / A.Il. CanoxuH.
— 2-e u3n., nepepad. u gomn. — Mocksa : FOuutu, 2015. — 447 c. : Tabn. — Pexxum pgocryna:
no noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=115397 — ISBN
978-5-238-01314-5. — TekcT : 3MeKTPOHHBIMH.

B) JJIEKTPOHHBbIe OHMOJMOTEeYHbIe cuUcCTeMbl, ¢ KoTopbiMu Yy COI'Y wumeercs
AeMCTBYOIIHI JA0T0BOP, COBPEMEHHbIC npodeccuoHaIbHbIE 0a3bl,
HH(OPMaALMOHHBIE CTIPABOYHbIE CHCTEMBI:

— eLIBRARY.RU [DnexTponHblif pecypc]: HayuHas 3iekTpoHHas OubOmmorexa. — URL:
http://www.elibrary.ru.

— baza gannsix «9bC elibrary»: http://elibrary.ru

— UznarensctBOo «HOpaliTy [DNEKTPOHHBIN pecypc]: AIeKTPOHHO-OMOIMOTEeYHAs CUCTEMa. —
URL.: http://biblio-online.ru.

- YHuBepcuterckas Oubnnoreka online [DneKTpOHHBIM  pecypc|: 3JIEKTPOHHO-
oubnuoreynas cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCIUNIMHBI


http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/

3aHATHS TO JAMCUUIUIMHE TPOBOAATCA B AYAHTOPHIX, O00CCIIEUEHHBIX KOMITBIOTEPaMH,
UMEOIIUMH J0CTyHn K ceTH VHTepHEeT, MHTEpaKTUBHBIMU JIOCKAMM M MYJbTHUMEIUNHBIM
000py/I0BaHUEM.
Jluyenzuonnoe npoepammuoe obecneuenue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot

04.2016r);

2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r1);

3. CHucreMa MoMcKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIIIarnaT BY3y;
Ilepeuensv 10 6 c60b600HOM Docmyne:

1. Kaspersky Free;

2. WinRar;

3. Google Chrome;

4. Yandex Browser;

5. OperaBrowser.



11. JInct 00HOBJICHUSI/AKTy A TU3ALIUH

1. PaGouas mporpamma

IepecMOTpeHa M aKTyaJIM3WpOBaHAa Ha 3acelaHuM Kadeapbl (U3UKH U aCTPOHOMHHU
IPOTOKOJI ;

ofoOpeHa Ha 3acelaHMM coBeTa (akyabTeTa MaTeMaTUKd W HWHPOPMAIIMOHHBIX
TexHojorui, nmporokois Ne 5 or 30.03.2018 r.

2. PabGouas mporpamma

MEPEeCMOTPEHA M aKTyaJlM3MpOBaHa Ha 3acenaHuu Kadeapbl (HU3UKH M aCTPOHOMHHU
IPOTOKOJI ;

omoOpeHa Ha 3aceJaHMHM coBeTa (akynbreTa MaTeMaTHKH H  HH()OPMAIMOHHBIX
TeXHOJ0rui, mporokos Ne 5 ot 29.03.2019 r.

3. PaGouas mporpamma
IepecMOTpeHa M aKTyaJIM3MpOBaHAa Ha 3acelaHuM Kadeapbl (U3UKH ¥ aCTPOHOMHHU
IPOTOKOJ ;

ooOpeHa Ha 3acelaHMM coBeTa (akyabTeTa MaTeMaTUKd W HWHPOPMAIIMOHHBIX
TeXHOoJ0rui, mporokois Ne 5 ot 27.03.2020 r.




