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1. IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHS MO JUCHUIINHE, COOTHECEHHBIX C
NJIAHUPYEMBIMH pPe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

1.1. llenmn ocBOCHUS TUCITUILTMHBI

L]ensamu 0ocBOCHUS AUCHUILIIUHBI SBIISIOTCS:

- OCBOCHME 3HAHHUN O COBPEMEHHOM IIEJIOCTHON €CTECTBEHHO-HAy4YHOM KapTHUHE MUpPA U METOJaX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Hambosee BaXHbIMU UACSIMH U JOCTHKCHHUSIMH ECTECTBO3HAHMS,
OKa3aBIIMMHU ONPENEISIONIee BIUSHUE Ha TMPEJICTABICHUS O TMPUPOJE, HA PA3BUTUE TEXHUKU U
TEXHOJIOTHIA;

- (dopmupoBaHHEC TOHMUMAHHS B3aUMOCBSI3M ¥ B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAyK;
cOpPMUPOBAHHOCTh ~MOHHMMAHHUS BIUSHUA €CTECTBEHHBIX HAayK Ha OKPYXXaIOIIyl0 Cpeny,
SKOHOMMYECKYI0, TEXHOJOTUYECKYI0, COLIUAJIBHYIO ¥ 3TUYECKYIO CEPHI IeATEIbHOCTH YEJI0OBEKa;

- CO3JaHHe YCIOBUH Js pa3BUTHS HABBIKOB Y4YeOHOH, MPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOH J1€ATEIbHOCTH, MOTUBALIMU 00YYaIOUINXCSA K CaMOPa3BUTHIO;

- OBIAJCHHE YMEHHUSMHU MPUMEHITh TNOJyYEHHBbIC 3HAHHS N1 OOBICHEHUS OKPYKAIOIIUX
SIBJICHUH, UCTIOJIB30BAHUS U KPUTHUECKON OIIEHKH €CTeCTBEHHO-HAYYHOU WHGOpPMAIUH, COJepIKAIICHCS B
coobmenusix CMU, pecypcax MHTepHETa ¥ HAyYHO-TIOMYJSAPHBIX CTaThIX, OCO3HAHHOTO OTPEEICHUS
COOCTBEHHOM MO3MIIMHU 10 OTHOLICHUIO K 00CYKIaeMbIM B OOILIECTBE MPOOIeMaM HayKH;

- pa3BUTHE MHTEJUIEKTYaJIbHBIX, TBOPUECKUX CIIOCOOHOCTEH U KPUTHYECKOTO MBIIUICHUS B XOJE
MPOBEACHUS TMPOCTEUILINX MCCIECNOBAHUM, aHalu3a SBJICHUM, BOCHPUITHS U UHTEPHPETALUU
€CTECTBEHHO-HayYHOU HH(pOpMaInu;

- chopMHpPOBAaHHOCT, yYMEHHI aHAIH3UPOBATH, OLEHWBATH, MPOBEPSITh HAa JOCTOBEPHOCTH H
000011aTh HAYYHYI0 HH(DOPMAITHIO;

- c(OPMHPOBAHHOCTh HABHIKOB 0€30MacHON paboTHl BO BpeMs MPOEKTHO-UCCIEA0BATEIbCKONU U
SKCIIEPUMEHTAJILHON e TeIbHOCTH, IIPU UCIIOJIb30BAHUH JTA00PAaTOPHOTO 000PYIOBAHMS;

- BocnuTaHWe YOEXKJICHHOCTH B TIO3HABAEMOCTH MHpPa ¥ BO3MOKHOCTH HCIIOJIb30BAHUS
JOCTHKEHHUM €CTeCTBEHHBIX HAyK JJIsi Pa3BUTHUS LUBUIM3AIMHN; OCO3HAHHOTO OTHOILIEHUS K PEaIbHOCTH
OMACHBIX IKOJIOTHYECKUX U ITUUECKHUX MOCIEACTBUH, CBI3aHHBIX C JIOCTUKEHUSMU €CTECTBEHHBIX HAYK;

- TpPUMEHEHHE €CTECTBEHHO-HAayYHbIX 3HAaHUII B TOBCEIHEBHOM KHU3HU [UIsi oOecredyeHus
0€30MaCHOCTH KU3HEACITSILHOCTH, OXPAaHBI 3J0POBbS, IHEPrOCOCPEIKEHUS, 3AMUTHI OKPYKAIOIICH
CpEIIbL.

JlucuuriuHa HanpaBieHa Ha (POPMUPOBAHHUE OOIUX KOMITETEHITHI:

OK 1. [TonnMaTth CymIHOCTh ¥ COLMATILHYIO 3HAYMMOCTh CBOCH OyayIei npodeccuu, IposBIATH
K HEM yCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbiBaThb COOCTBEHHYIO JCSITECIBHOCTb, BHIOMPATh THUIIOBBIE METOJBI M CITIOCOOBI
BBITIOJTHEHUS PO ECCHOHANBHBIX 3a/1a4, OIIEHUBATh UX dPPEKTUBHOCTH U KAUECTBO.

OK 3. IlpuHumaTh pemieHus B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTyalMsIX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiIsTh TOUCK U WCIIONIB30BaHUE MH(POPMAIMH, HEOOX0UMOH 11 3P PEeKTHBHOTO
BBITIOTHEHUS MPOPECCHOHANBHBIX 3a/1a4, MPOPECCHOHANIBHOTO M TUYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBath MHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTUH B MPOdHEeCCHOHATBLHOM
NEeSATEeIbHOCTH.

OK 6. PaboraTps B KOJUTEKTHBE ¥ KOMaHAE, YOPEKTUBHO 0OMATHCS C KOJUIETaMHU, pPyKOBOJCTBOM,
OTpeOUTENAMHU.

OK 7. Bpatp Ha cebsi OTBETCTBEHHOCTh 3a pa0OTy WICHOB KOMaHAbI (MOAYUHECHHBIX), PE3yIbTaT
BBITIOJTHEHUS 3aJaHUH.

OK 8. CamocTrosTenpbHO OmpenensaTh 3ajadud Mpo(eCCHOHATBLHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHUMATHCSA CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHHUPOBATH MOBLIICHNE KBATU(UKAIIUH.

OK 9. OpueHTHpOBaTBhCS B YCIOBUAX YacTOM CMEHBI TEXHOJIOTHMH B TMpodecCHOHaTbLHON
NEeSATEIbHOCTH.

1.2. B cootBerctBun ¢ PI'OC cpemnero obmero obOpazoBanus ot 17.05.2012 1. Ne4l13
TpeOOBaHUS K pe3ysibTaTaM OCBOCHHMsI 0a30Boro Kkypca "EcTecTBo3HaHme" OJDKHBI OTpaKaTh
auyHOCTHBIE pe3ynbTathl (JIP), Mmetanpenmernsie pe3ynbratsl (MIIP) u npeamernsie pesyabratsl (I1P).

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca "EcTtecTBo3HaHue" OpPHUEHTHUPOBAaHBI Ha OOECreYeHHE



MIPEUMYILIECTBEHHO
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o0uieo0pa3oBaTeIbHOM W OOIIEKYJbTYpPHOM IMOATOTOBKM, @ TaKXKE JOJKHBI

obecrieynBaTh BO3MOXKHOCTh  JANbHEHIEr0  yCHEHIHOTO MPO(ECCHOHAIBHOTO  OOydYCHHUsS]  WIIH
poheCCHOHATLHON IeATEIBHOCTH.

1.3. Pe3ynbTaTsl, hopMUPYEMBIC B X0J1€ OCBOCHUS JUCIIUILITMHBI
[Tpu 0cBOCHHMH AMCIUIUIMHBI Y 00yUarOMMXcsi GOPMUPYIOTCS CICIYIOIINE PE3yIbTaThI:

Bun pesynbraTta

HaumeHoBanue pesynprara

1

2

PJi4

c(hOPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKH U OOIIECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O HA AMAJOre KyJbTYp, a
TaKXKe pa3IudHbIX (opM OOIIECTBEHHOTO CO3HAHWUS, OCO3HAHHE CBOETO MecTa B
MOJHUKYJIBTYPHOM MHpE

Pl

NPUHATHE U peaju3alyio LIEHHOCTEeH 370poBOro u Oe3omacHoro olpasza XKHU3HH,
NOTPEOHOCTH B (U3UYECKOM CaMOCOBEPIICHCTBOBAHUHU, 3aHSATUSX CIIOPTUBHO-
037I0POBUTEIILHON JI€ATENbHOCTHIO, HEMPUITHE BPEIHBIX MPHUBBIYEK: KypeHUS,
yHOTpeOICHUS aTKOT0JIsl, HAPKOTHKOB

PJil14

c(OPMHUPOBAHHOCTb HKOJOTUYECKOTO MBIIUICHUS, TOHUMAHUS BIMAHUSA COLUAIIBHO-
HPKOHOMUYECKUX TPOLIECCOB HAa COCTOSHHE IPUPOJHONM U COLMAIBHOW CpEAbl;
nproOpETEHNE OMbITA YKOJIOrO-HAIPABICHHON AEATENbHOCTH

PM3

BJIQJICHUE HAaBBIKAMHU IIO3HABATEIHHOW, y4eOHO-MCCIIEeNOBATEILCKON W MPOEKTHOM
NEeATETLHOCTH, HaBBIKAMHU pa3pelIeHHs] MpoOJieM; CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATENBHOMY MOHUCKY METOAOB PELICHUS MPAKTHUYECKUX 3a]1a4, TPUMEHEHUIO
pPa3IMYHBIX METOJIOB MO3HAHMS;

PM4

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITETIbHON WH(OPMAIMOHHO-TIO3HABATEIHLHON
NeSTEIbHOCTH, BIIAJICHHE HaBbIKAMU IOJy4YEHHUS HEOOXOAuMMOH HHpopMaluu u3
CIOBapeil pa3HbIX THUIIOB, YMEHHE OPUEHTHUPOBATHCS B Pa3IMYHBIX HCTOYHUKAX
UHPOpPMALIUK, KPUTHYECKH OLIEHMBAaTh U MHTEPIPETUPOBaTh HHPOPMALHIO,
M0JIy4YaeMYI0 U3 Pa3JIMYHBIX HCTOYHUKOB;

PM5

YMEHHE HCMOJb30BaTh CpPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHMKALIMOHHBIX
texHoioruil (manee - MKT) B pemieHuM KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHU3allMOHHBIX 337a4 C COONIIOJICHMEM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHEHBI, PECypCOCOEpPEKEHUS, TPABOBBIX M ITHUYECKUX HOPM, HOPM
nHGOpMallMOHHON 6€30MacHOCTH;

PII1

c(hOpMHPOBAHHOCTH MPECTABICHUI 0 LEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHE MHPA, O IPUPOJAE KaK €IMHON IIEIOCTHON CHCTEME, O
B3aUMOCBSI3M UEJIOBEKA, MPHUPOIBI W OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
Macmrabax Bceenennoi

PII2

C(l)OpMI/IpOBaHHOCTI) YMCHUA TPHUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA  OJIA
OOBSCHEHUSI OKPYXKAIOUIMX SBJICHHWW, COXpPAaHEHHsS 3/I0pOBbs, OOECICUCHHs
0€30IacHOCTH  JKU3HEACATEIIbHOCTH, OEpe)KHOTO0  OTHOMIICHUS K  NPHUPOJE,
palMOHAIBHOTO TPHUPOAOIIONIBF30BAHUS, A TAKXKe BBIIOJIHEHHS DPOJIM T'PAMOTHOTO
noTpeduTens

PII3

c(hOpMHUPOBAHHOCTh TPEJCTABICHUIA O HAy4YHOM METOJIe MO3HAHUS MPHUPOIBI U
CpeAcTBax WM3Y4Y€HHs MeraMupa, MaKpoOMHpa U MHUKpPOMHPA; BIIAJICHHE NpUEMaMU
€CTECTBCHHOHAYYHBIX  HAONIOJICHUH,  OMBITOB  WCCIEJOBAHMA ¥  OILICHKH
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3YyJIbTATOB

P14

c(hOpMHUPOBAHHOCTh YMEHUH MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUISL KaXXIO0ro YeloBeKa, He3aBUCUMO OT ero NpodecCHOHANbHOM AeSITeIbHOCTH,
pa3jindaTtb q)aKTI:I " OLCHKH, CPABHUBATH OLICHOYHBIC BBIBOJLI, BUACTHL UX CBA3b C
KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C ONMPEICTICHHON CUCTEMON IEHHOCTEN

PIT5

BJIaJACHUC 3HAHHUAMU O HanOoJIee BaXKHBIX OTKPBITHUAX U OOCTHIKCHUAX B o0yactu
€CTCCTBO3HAaHMsA, IIOBJIMABIINX HaA 3BOJIOIHUIO HpeI[CTaBJ'IeHI/Iﬁ O Ipupoac, Ha
Pa3BUTHC TCXHUKHU U TEXHOJIOTHI

PII6

BJIaJICHHUE MOHATUHHBIM anmapaToM €CTECTBEHHBIX HayK, MO3BOJISIONIUM T03HABATh
MHP, YHaCTBOBATH B JUCKYCCHAX IO CCTCCTBCHHOHAYYHBIM BOIIPpOCaM, UCIIOJIb30BATh
pasIMyHble WMCTOYHWUKH WHGOPMAIMU JUIsl TOJTOTOBKHM COOCTBEHHBIX padoT,
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KPUTHYECKU  OTHOCUTHCA K

uHpOpPMaLIKIO

coobmenussim CMU,

CoJlepKalliM  Hay4YHYIO

*PJI-nuynocmuvlil pezyniomam,; PM-memanpeomemnusiii pezyiomam, PII-npeomemnviii pe3yniomam

1.4. IlepeyeHpb IIAHUPYEMbIX PE3YJIHTATOB O0YUEHHSI [0 JUCIUIUINHE

PGSYJ'ILTB.TBI OCBOCHMA AJUCLHIIIINHBI

Texnonoruu
dbopmupoBaHus
3asBJICHHBIX PE3YJIbTATOB
10 yKa3aHHBIM
pe3yibTaram

CpenctBa u
TEXHOJIOTUH OIICHKH
110 YKa3aHHBIM

pe3ynbTaTtam

3naem: P/I4,P/111,P/I14,
PI11,PI12,PII3,PIl4,PIl5,PIT6
CMBICJT €CTECTBEHHOHAYUHBIX MOHSATUI U 3aKOHOB;
€CTECTBEHHOHAYYHYI0 TEPMHUHOJIOTHIO, OCHOBHBIC
€CTECTBEHHOHAYUYHbIE 3aKOHbl M 3aBUCUMOCTH;
MECTO €CTECTBO3HAHUS B COBPEMEHHOW HAy4YHOMU
KapTUHE MMHpa; pOJIb  E€CTECTBO3HAHMS B
dbopmMupoBaHUM Kpyro3opa U (PyHKIHOHATHHOU
IPaMOTHOCTH 4eJI0oBEKa I E: pelieHus
MPAKTUYECKUX 3aJ]ayu; MOHITHUS U MPEICTaBICHUS
0 JKMBOW IPUpPOJE, €€ YPOBHEBOM OpraHU3alluU U
3BOJIIOLINH;
TIPUHIIAITBI u
€CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYHOT'O
MOJIETTUPOBaHUS,

PM3,PM4,PM5,

METO/IbI pelieHus
3azad,
aHaJIn3a U
TEOPETUYECKOTO "
9KCIIEPUMEHTAIBLHOTO UCCJIEIOBAHMSI,
COBPEMEHHBIE po0OsIeMbl €CTECTBO3HAHMS;
COCTOSIHME M TIEPCIIEKTHUBBI Pa3BUTHUS 3HAHUNA 00

OKpY’KalolIeH Cpefie U )KU3HHU YeIOBeKa

-Jlexmms;

-IIpobnemHbIe JIeKIHH;
-Jlexmus ¢ pazbopom
KOHKPETHBIX CHTYyallui;
-CamocTositenpHast padora.

-CobecemoBanue;
-Onpoc o
KOHTPOJIbHBIM
BOIIPOCaM.

Ymeem: PM3,PM4,PM5

OTMHUCHIBAaTh U OOBSACHITh €CTECTBEHHOHAYYHBIC
SIBJICHUS u CBOMCTBA OpraHU3MOB c
HCTIOJIb30BAHUEM OHMOJIOTHYCCKHX, XUMUYCCKUX U
(bu3MUecKUx TOHATHHA, TEOPHH, 3aKOHOB U
3aKOHOMEPHOCTEH; 00pabaTbiBaTh, OOBIACHITH
pe3yabTaThl TMPOBEAEHHBIX ONBITOB U JIEJaTh
BBIBOJIBL

JaBaTh KOJIMYCCTBEHHBIC OICHKH W OOBICHATH
pe3yIbTaThI €CTEeCTBEHHOHAYYHBIX
SKCIEPUMEHTOB, pemiaThb 3JIeMEHTapHbIE
€CTECTBCHHOHAYYHBIC 3a/1a4H; MIPUMEHSATH
MOJTy4YCHHBIE 3HAHUS JUISI OOBSCHEHUS YCIOBHIA

-IIpakTnueckas padora;
-CamocTosiTenpHast padora.

-CobeceoBanue;
-3ammra NpakKTHYECKUX
pabor.

MPOTEKAaHUs OWOJOTUYECKHX, (PUIMUECKUX |

XMMHYECKUX MPOLECCOB B NPUPOAE U s

NPUHSATUSA MPAKTUYECKUX peleHui B

TOBCEIHEBHOM KU3HU

Hmeem npakmuueckuu | -Ilpaktuyeckas pa0bora; -CobecenoBanue;
oneum:PII1,PII2,PII3,PIl4,PII5 PII6 -CamocrosTenpHas padora. | -3amuTa MpaKTHIeCKUX
BBIMIOJIHEHUSI ~ €CTECTBEHHOHAYYHBIX  OLICHOK; pabor.

MOJIb30BaHUS €CTECTBEHHOHAYYHOU

TEPMHUHOJIOTUEH W CUMBOJIMKOM; HMCIOJIb30BAHUS
METOOJ0B Haquoro IIO3HAaHUA, I/ICHOHB3yeMBIMI/I
MIPU €CTECTBEHHOHAYYHBIX MCCIICTOBAHMSIX KHUBBIX

O0OBEKTOB M 3KOCHUCTEM: OIMMMCAaHUC, H3MCPCHUC,




MpoBe/IeHUE HaAOJIO/ICHUH; BBISBICHHE M OLIEHKA
AHTPONIOTEHHBIX U3MEHEHUI B IPUPO/IE;

aHaJlM3a TPUYUH TJIOOATBHBIX 3KOJOTUYECKUX
npobieM M myTed UX pelIeHHs; aHaIu3a
€CTECTBCHHOHAYYHOU HWH(POPMAINH, MOIydacMOu
13 pa3HbIX HCTOYHUKOB

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH NPOrpaMMbl
JlucuumirHa OTHOCUTCS K Y4eOHBIM JTUCLMITIIMHAM 10 BBIOOPY M3 00s3aTENIbHBIX MPEIMETHBIX

obnacreill. Ee ocBoeHue ocymectsisgercs B 1,2 cemecTpax.

11\/@n HanmMeHnoBaHue MTUCIMIUIMH, OTIPEASISIONINX MEXIUCITUTUTMHAPHBIE CBS3H
[IpeqmecTByronme AMCHUIUIMHBI (TPAKTUKH ) Ko komnerenuuun(it)
1 | Marematnka OK1-9
['eorpadus OK1-9
[Tocaenyromue qUCHUIIINHBI (TPAKTUKH) Kon xommnereniuu(it)
1 | Be3omacHOCTE XHU3HEAEATEILHOCTU OK1-9
2 | KoHuenuuu coBpeMEHHOr0 €CTECTBO3HAHUS OK1-9

3. O0beM IMCUHUIIMHBI B 3a4eTHBIX eINHULAX € YKa3aHHEM KOJIN4YeCTBa aKaJleMUYeCKUX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4arolmuXxcs ¢ npenojaaBareseM (Mo BUAAM y4eOHbIX

3aHATHI) U HA CAMOCTOSAITEIbHYI0 PadoTy
Pacnpenenenue (oH1a BpeMEHH [0 ceMecTpaM U BUJIaM 3aHITUH

Buasl 3ansTuit ouHas (hopma OYHO-3209Has popma 3aoyHas hopma
o0y4eHus o0y4eHus o0y4eHus

Hroro uacos 158 u. - 158 4.
Jlexumwm (yac) 34 - 6
[IpakTuueckue (ceMUHApPCKUE)

60 - 6
3aHATHUSA (Yac)
JlaboparopHnbie paboThI (1ac) - - -
CamocTosTenpHas paboTa (4Jac) 64 - 146
Kypcooii nmpoekr (pabota) (+,-) - - -
Kontposnbnas padota (+,-) - - -
DK3aMeH, ceMecTp /Jac. - - -
HuddepeHurpoBaHHbIi  3auerT, 2 - 2
CEMECTP
KontposbHas pabota, cemecTp 1 - 1

4. Conep:kanue JMCHHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3/iesiaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKAJeMHUYECKUX YaCOB U BU/I0B y4eOHbIX 3aHATHI

4.1. ConepxxaHue IMCUMILINHBI

Ne Pazgen nucnurinHbl Buzpl yueOHBIX 3aHATHH, BKIIIOYAst CpenctBa n
n/m CaMOCTOSITEIIBHYIO pa0OTy CTYJICHTOB U TEXHOJIOTHH
TPYIOEMKOCTD (B aKaJIeMUYECKUX OLIEHKHU
qacax)
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1 | Tema 1 EcTecTBO3HAHME U METOIbI 6/1 4/1 0 14/28 | CoOecemoBaHue.
NMO3HAHUA MHUPa ®poHTanpHas
OcHOBHOE coJiepKaHue: Oecerna.

1. EcrecTBO3HaHNE — COBOKYITHOCTh NunuBuayansHbIi
HayYHbIX 3HAaHUI O MPHUPOJIE. onpoc.




2. Hay4yHoe nmo3HaHHE: TEOPETUUECKUI
U DMIIUPUYECKUN YPOBHH.

3amura OTYETOB
M0 MPaKTUYECKUM

MopenupoBaHue B HayKe. paboTtam.

3. EcTecTBEeHHO-HAay4YHbIE TIOHATHS, ITogroroska
3aKOHBI U TEOPUH. JTIOKJIAJIOB.

4. EcTecTBeHHO-HAay4YHasi KApTUHA

Mupa. MHOrooOpa3ue MUpPOB B

KOTOPBIX Mbl dKUBEM.

Tema 2 Muxkpomup 6/2 12/2 14/28 | CobecenoBanue.
OcHOBHOE coJiepKaHue: @poHTanpHas

1. Ctpoenue aroma. [lepnoanueckuii Oecerna.

3aKOH U nepuoanyeckas cucrema /.M. NunuBuayansHbIi
Meunneneena. OTpocC.

2. Knaccudukanus HeOpraHmuecKux 3ammra  OTYETOB
BemiecTB. biiaropoaeie rasml. M0 TPaKTUYECKUM
3. YraeBonopoasl. Hedtb. paboram.
[Tonumepsr. IToaroroska

4. MonekynsipHO-KUHETHYeCKast JIOKJIAJI0B.
Teopusi. ArperaTHble COCTOSTHUS

BEIIIECTBA.

5. XUMHUYECKHE CBSI3U. XUMUUECCKHUE

pEaKuu 1 X KJIacCH(pUKAIUSI.

6. XumMuuecKas KHHETHUKA U

paBHOBECHE.

7. PacTBOpBI. JIMCTIEPCHBIE CUCTEMBI.

CwmecH BeIIecTs.

8. DNEeKTpOoIUTHYECKAsT TUCCOLHAITH.

I'upponus.

9. OKkucIuTEILHO-

BOCCTAHOBUTEJIbHBIE PEAKIINH.

DIIEKTPOIIH3.

10. X¥Mu4yecKHe NCTOYHHMKH TOKA.

Tema 3 Meramup 6/1 12/1 12/22 | CobecemoBaHue.
OcHOBHOE coJiep)KaHne @poHTanbHasA

1. Yenosek u Becenennas. Oecerna.

2. IlpoucxoxaeHue u CTpoeHue NunuBuayansHbIi
Bcenennoi. OTpocC.

3. [TpuGops! u anmapatsl s 3ammra  OTYETOB
W3YUYEHUsT aCTPOHOMHUYECKHUX M0 TPaKTUYECKUM
00BEKTOB. paboTtam.

4. 3aK0HBI IBMKEHN HEOECHBIX TEIL. IToaroroska

5. I'amakTukm. JIOKJIaI0B.

6. 3Be3nnl. ComHIIE.

7. CollHEYHAs CUCTEMA H €€ TIAHCTEI.

8. Ctpoenue 3emnu. JIutochepa.

9. 'mopocdepa.

10. Atmocdepa.

Hmozo 3a nepewiit cemecmp 18/4 28/4 40/78 3auem
Tema 4 Makpomup 14/1 18/1 10/24 | CobecenoBaHue.
OCHOBHOE coJiepKaHue: OpoHTanpHas

1. 7)Kv3Hp ¥ IpU3HAKK )KUBOTO. Oecena.

YpOoBHU OpraHu3alvy )KU3HU HA NunuBuayansHbIi
3emute. orpoc.

2. MHoroo0pasue KHBBIX
opranu3MoB. KiieTka u HeKJIeTouHbIe
(hOpMBI KU3HH.

3ammra  OTYETOB
M0 TMPaKTUYECKUM
paboTam.




3. DKOJOru4ecKue CUCTEMEL. IToaroroska
buocdepa. JIOKJIa/10B.
4. DBOJIIOLIMOHHAS TEOPHSL.

5. Knumar, cBet u Temrneparypa:

MPUCTIOCOOISIEMOCTD KHUBBIX

OpPraHU3MOB K UX YCIIOBUSIM.

6. DJIeKTpOMarHuTHasi MPUpOa CBETA.

BuyTtpeHHss sHeprus

MAaKpPOCKOIHYECKON CUCTEMBI.

TennoBoe paBHOBECHE.

7. Bona: pusnyeckne u XUMHUYECKHE

cBoiictBa. Pob Bogwl B Onocdepe.

8. ®aKTOPHI )KUBON U HEKUBOU

MIPUPOIBI.

9. )Ku3nb u BpeMsi. bBuopuT™msl.

10. O6meH uHbOpMaIuei.

5 | Tema 5 EcTecTBeHHbIE HAYKH H 10/0,5 14/0,5 0 6/22 | CobecenoBaHue.
NnpooJieMbl 310POBbS YeJI0BeKa ®poHTanpHas
OcHOBHOE coJiepKaHue: Oecena.

1. CucreMaTHUECKOE IIOJIOKEHUE WNunuBuyanbHbIM
YeJI0BeKa B MUPE KUBOTHBIX. orpoc.

2. I'eneTuka yenoBexa. 3ammra  OTYETOB
3. ®uszuka yenoBeka. M0 MPAKTUYECKUM
4. XuMus 4yenoBexa. pabotam.

5. ButaMuHEL IToaroroska

6. 'opMOHBI. JTOKJIa/I0B.

7. JlekapcTaa.

8. 310poBEIii 00pa3 KU3HHU.

6 | Tema 6 EcTecTBeHHbIE HAYKH H 12/0,5 16/0,5 0 8/22 | CobecenoBanue.
rj00ajJbHbIe MPO0IeMBbI ®poHTanbHas
yejJ0BeYecTBA Oecerna.

OcHOBHOE coJiepKaHue: WNuauBuayanbHbIN
1. ®u3uka U NoBceIHEBHAS KU3Hb OTpocC.
YeJoBeKa. 3ammra  OTYETOB
2. Xumus B OBITY. M0 MPAKTUYECKUM
3. [Ipoa0BONBCTBEHHBIE TIPOOIEMBI U paboram.
MyTH €€ PeLIeHUs. [ToaroroBka
4. bonb11o¥ aIpOHHBIN KOJUTalIep. JOKJIaJI0B.
5. ATOMHas SHEpreTUKa.
6. HanorexHnosnorus.
7. buorexHosorus.
8. 'mobanbHbIe H3MEHEHUSI KIIUMAaTa U
UX MOCJIEICTBUS JIJISl 4YEJIOBEUECTRA.
9. Dkonoruueckue KaTacTposl U
HKOJIOTMYECKas HKCIIEPTH3a.
10. EcTecTBO3HaHME U UCKYCCTBO.
Hmozo 3a emopoit cemecmp 16/2 3272 0 2468 | AvPbepenuuposani
blU 3auem
UToro 34/6 60/6 0 64/146
4.2.CopnepxaHue NPaKTHYECKUX 3aHATHI
. O6bem dopma npoBeaeHUS
Ne HanmeHnoBaHue TeMbI IPAKTUUECKUX 3aHATUN
JacoB
1 cemecTp
1 | 3ansarue 1. «EctecTBO3HaHME — COBOKYITHOCTD 2/1 peuieHue pazHoypoBHEBbIX U

Hay4HbIX 3HaHUU 0 npupoze. HayuHnoe no3nanue:

npobIeMHbIX 3a0ay, 3auuma
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TEOPETUYECKUN U SIMIUPUUYECKUI YPOBHH.
MopennpoBaHue B HAyKe»

npakmuyeckux pabom,
8blcmynieHue ¢ 00OKIA0amu

2 | 3anaTue 2. «EcTeCTBEHHO-HAYYHbIE IOHATHSI, 2/- peuieHue pazHoypoBHEBbIX U
3aKOHBI M TeOpuH. EcTecTBeHHO-HAay4HAass KapTHHA npooOIeMHbIX 3a0a4, 3auuma
Mupa. MHOrooOpasue MUPOB B KOTOPBIX MBI npakmuyecKux pabom,
AKUBEM 8bICMYNJIeHUe ¢ 00KIA0amu

3 | 3anatue 3. «Ctpoenue atoma. Ilepmommueckuii 2/- peuierue pazHoypoGHesbIX U
3aKOH W nepuoamyeckas  cucrema [ npooOIeMHbIX 34044, 3aWuma
MenpeneeBay npakmuyecKux pabom,

8blcmynieHue ¢ 00KIA0amu

4 | 3anstne 4. «Krnaccudukamusi HEOPraHMYECKUX 2/1 peuienue pazHoypoGHesbIX U
BemecTB. bmaropomueie  raszel.  YTIIE€BOJOPOIBI. npooOIeMHbIX 3a0a4, 3aWuma
Hedts. [Tomumeps» npakmuyecKux pabom,

8blcmynieHue ¢ 00KIA0amu

5 | 3anatue 5. «MoneKkyIsIpHO-KUHETHYECKAs] TEOPUSI. 2/- peuienue pazHoypoGHesbIX U
ArperatHble COCTOSIHHS BEIIECTBA. XUMHYCCKHE npooOIeMHbIX 3a0a4, 3aWuma
CBSI3H. XuMHYecKue peakuuu u 170'¢ npakmuyecKux pabom,
KJ1acCU(UKALUs» 8biCmYynJieHue ¢ 00K1a0amu

6 | 3anaTue 6. « XuMuUeckasi KHHETHKA U PaBHOBECHE. 2/- peuienue pazHoypoGHesbIX U
PactBopsl. [{ucnepcHbie cucteMbl. CMecH BEIIECTBY npooOIeMHbIX 3a0a4, 3aWuma

npakmuyecKux pabom,
8blCcmynieHue ¢ 00KIA0amu

7 | 3ansaTHe 7. « DNEKTPOIUTHYECKAS JUCCOIIUAITHS. 2/- peuienue pazHoypoGHesbIX U
IMaapomnmsy npooOIeMHbIX 3a0a4, 3awuma

npakmuyecKux pabom,
8blCcmynieHue ¢ 00KIA0amu

8 | 3ausarue 8. « OKUCIAUTEIBHO-BOCCTAHOBUTEIbHBIC 2/- peuienue pasHoypoSHesbIX U
peakuu. DIEKTPOIU3. XUMHICCKUE UCTOUHUKHI npooOIeMHbIX 3a0ad, 3auWuma
TOKa» npakmuyecKux pabom,

8biCMynJieHue ¢ 00K1a0amu

9 | 3ausarue 9. «Yenosek u Bcenennas. 2/1 peuienue pasHoyposHesbIX U
[Tpoucxoxaenue u ctpoeHue BeeneHHoi» npooOIeMHbIX 3a0ad, 3awuma

npakmuyecKux pabom,
8biCMynJieHue ¢ 00K1a0amu

10 | Banstue 10. «[Ipubopsl U anmapatsl Uid U3y4EeHUST 2/- peuieHue pazHoypoBHEeBbIX U
ACTPOHOMHUYECKHX OOBEKTOB 3aKOHBI JIBHKCHHS npooOIeMHbIX 3a0ad, 3auWuma
HEOECHBIX TeI» NpaKmu4decKux pabom,

8biCMYynJieHue ¢ 00K1a0amu

11 | 3ansarue 11. «"anaktuku 3Be3ab1. CoHIIE» 2/- peuienue pasHoypoSHesbIX U

npobIeMHbIX 3404y, 3auuma
npakmuyecKux pabom,
gblcmynieHue ¢ QOKIa0amu

12 | 3ansarue 12. «ConHevyHast CUCTEMA U €€ TUIAHEThI 2/- peuienue pasHoypoSHesbIX U

npobIeMHbIX 3a0ay, 3auuma
npakmuyecKux pabom,
gblcmynieHue ¢ QOK1a0amu

13 | 3ansarue 13. «Crpoenne 3emun. JIutocdepar 2/1 peuieHue pazHoypOBHEBbIX U

npobIeMHbIX 3404y, 3auuma
npakmuyecKux pabom,
gblcmynieHue ¢ QOKIa0amu

14 | 3ansarue 14. «['unpochepa. Atmochepar 2/- peuieHue pazHoypOBHEBbIX U

npobIeMHbIX 3a0ay, 3auuma

npakmuyeckux pabom,

gblcmynieHue ¢ OOK1a0amu
HToro 3a nepsblii cemecTp 28/4

2 cemecTp
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3anarue 1. « Ku3Hb 1 NpU3HAKK )KUBOTO. Y POBHU
OpraHu3alMY )KU3HU Ha 3eMIIe»

2/0,5

peuieHue pazHoyposHesbixX U
npoobIeMHbIX 3a0ay, 3auuma
npakmuyeckux pabom,
8blcmynieHue ¢ 00OKIA0amu

3anstue 2. «MHOTOOOpa3He JKUBBIX OPTraHU3MOB.
Knerka n Hexs1eTOUHBIE (POPMBI JKUZHU

2/-

pelieHue pazHoyposHesbixX U
npobIeMHbIX 3a0ay, 3auuma
npakmuyeckux pabom,
gblcmynieHue ¢ 00KIA0amu

3ansaTtue 3. «Okonoruveckue cucremsl buochepa»

pelieHue pazHoyposHesbix U
npobIeMHbIX 3a0ay, 3auWuma
npakmuyeckux pabom,
8blcmynieHue ¢ 00KIA0amu

3anstue 4. «OBONIOIMOHHAS TEOPUS»

2/-

peutenue pazHoypOBHes8bIX U
npooOIeMHBIX 3a0ay, 3auWuma
npakmuyecKux pabom,
8blcmynieHue ¢ 00KIA0amu

3anarue S. «Kinumar, cBeT W TeMIieparypa:
IPUCIIOCOOISIEMOCTh JKUBBIX OpPraHM3MOB K HX
YCIIOBUSAM»

2/-

peuienie pazHoypOBHe8bIX U
npooOIeMHBIX 3a0ay, 3auuma
npakmuyecKux pabom,
8blcmynieHue ¢ 00KIa0amu

3anarue 6. «DJIEeKTpOMarHuTHas MNPUPOJAa CBETA.
BHyTpeHHss dHEPrUs MaKpOCKOIIMYECKON CUCTEMBI.
TermioBoe paBHOBECHE

2/-

peutenue pazHoypOBHes8bIX U
npooOIeMHBIX 3a0ay, 3auuma
npakmuyecKux pabom,
8blCcmynieHue ¢ 00OKIA0amu

3anstue 7. «Boma: ¢usnueckue M XHUMHYECKHE
cBoiicTBa. Ponb Boabl B 6uocteper

peutenie pazHoypOBHEbIX U
npooOIeMHBIX 3a0ay, 3auWuma
npakmuyecKux pabom,
8blCcmynieHue ¢ 00OKIA0amu

3anarue 8. «PaKTOpbl KUBOU U HEKUBOU
MIPUPOIBD)

2/-

peutenie pazHoypOBHebIX U
npooOIeMHbIX 3a0ad, 3awuma
npakmuyecKux pabom,
8biCMynJieHue ¢ 00K1a0amu

3anstue 9. «Kuzup u Bpems. buoputmel. O6meH
uHpopmManuein»

1/-

peutenie pazHoypOBHesbIX U
npooOIeMHbIX 3a0ad, 3auuma
npakmuyeckux pabom,
8biCmynJieHue ¢ 00K1a0amu

10

Sagatne 10. «CucremMaTnueckoe
YCJIIOBCKA B MI/Ipe JKHUBOTHBIX»

ITOJIOKCHHUEC

1/-

peutenie pazHoypOBHesbIX U
npooOIeMHbIX 3a0a4, 3auuma
npakmuyecKux pabom,
8biCMYynJieHue ¢ 00K1a0amu

11

Sausatue 11. «I'eHeTHKa YeTIOBEKAY

1/0,5

peutenie pazHoypoBHesbIX U
npooOIeMHbIX 3a0aU, 3auuma
npakmuyecKux pabom,
8biCMYNJIeHUe ¢ 00K1a0amu

12

3auarue 12. «Pu3uka deaoBekay

1/-

peuieHue pasHoyposHesbiX U
nPoOIEMHbIX 3404y, 3auuma
npakmuyeckux pabom,
gbiCmynJieHue ¢ Q0K1a0amu

13

3anatue 13. « XUMHUS YEIIOBEKAY

1/0,5

peuieHue pasHoyposHesbiX U
nPoOIEMHbIX 3404y, 3auuma
npakmuyeckux pabom,
8biCMynJieHue ¢ Q0K1a0amu

14

3auarue 14. «Butamunbl. ['opMOHBDY

peuieHue pazHoyposHesbiX U
nPoOIeMHbIX 3a0ay, 3auuma
npakmuyeckux pabom,
8biCmynJieHue ¢ Q0K1a0amu
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15 1/- peuieHue pazHoypoBHEBbIX U
3anstue 15. «JlekapcTBay npodIeMIbIX 30004, Saufuma
npakmuyecKux pabom,
8blcmynieHue ¢ 00OKIA0amu
16 1/- peuieHue pazHoypoBHEBbIX U
3anstue 16. «310poBbIil 00pa3 KU3HM» npoOIeMIbIX 30004, SaufUma
npakmuyecKux pabom,
gblcmynieHue ¢ 00KIA0amu
17 1/- peuieHue pazHoypoBHEBbIX U
3ansitue 17. «dusuka v MoBCeTHEBHAS KU3Hb npoOIeMHbIX 3a0a4, 3auuma
YeJIOBEKa» npakmuyecKux pabom,
8blcmynieHue ¢ 00KIA0amu
18 1/- peuienue pasHoypoBHeEBbIX U
3anstue 18. «Xumus B ObITY» npobrenHbix 3a0ay, saujuma
npakmuyecKux pabom,
8blcmynieHue ¢ 00KIA0amu
19 1/- peuienue pasHoypoBHeEBbIX U
3amsatae 19. «IIpogoBONBCTBEHHBIE TPOOJIEMBI H npooOIeMHbIX 3a0a4, 3aWuma
MyTH €€ PEIICHUS npakmuyecKux pabom,
8blcmynieHue ¢ 00KIA0amu
20 1/- peuienue pasHoypoSHeEBbIX U
3anstue 20. «bonbmmiol ampoHHBIA KOJUTaaep npooOIeMHbIX 3a0ay, 3auuma
AtomHas sHepreTuka. HaHotexHomorus» npakmuyecKux pabom,
8blCmynieHue ¢ 00KIA0amu
21 1/- peuienue pasHoyposHesbIX U
Sausrtue 21. «broTexXHOIOrUA» npobrenHvix sa0ay, saujuma
npakmuyecKux pabom,
8blcmynieHue ¢ 00KIA0amu
22 1/- peuienue pasHoyposHesbIX U
Sausatue 22. «['mobanpHbBlE M3MEHEHUS KIMMara U npooOIeMHbIX 3a0a4, 3auuma
WX TIOCIIEJCTBUSA JIJISl YEIOBEYECTBA» npakmuyecKux pabom,
8biCMynJieHue ¢ 00K1a0amu
23 1/0,5 peuieHue pazHoypoOBHEBbIX U
3anstue 23. «OKojgoruyeckwe Karactpohsl U npooOIeMHbIX 3a0ad, 3auuma
9KOJIOTUYECKAsI SKCIIEPTHU3a» npakmuyecKux pabom,
8biCmynJieHue ¢ 00K1a0amu
24 1/- peuienue pasHoyposHesbIX U
3anstue 24. «EctecTBO3HAHUE U UCKYCCTBOY npobREMHBLY 300aY, 3aUsUMa
npakmuyecKux pabom,
8biCMYynJieHue ¢ 00K1a0amu
HTroro 3a BTOpOIi cemecTp 32/2
HToro 60/6
5. Y4deOHo-MeTOOMYeCKOE O0ecniedeHHe CAMOCTOATENbHOI PadoThI
o0yyarommxcsi o JMCHUNIUHE
TexHolorn4yeckasi KapTa cCaMOCTOATEIbHOI PadoThI CTY/ICHTA
HaumenoBa Bun nesrenbHOCTH CTYIEHTOB HToroselii mpoayKT CpenctBa u Obsen
HUE (3amaHus Ha CAaMOCTOSITENIBHYIO paboTy) | CaMOCTOSITEIHHOM TEXHOJIOTHH
pe3ynbTara paboThI OLICHKH Hacos
1 2 3 4 5
PJI4,PJI11, | Camocmosmenvhoe usyuenue pazoenos Koncnexm cobecedosanue | 16/-/48
PM3,PM4, | oucyunaunvr u omoenvHuIX 80NPOCOS,
PMS5,PII1,P | ykaszvigaemvix  npenodasamenem  Ha
[12,PT13,PI1 | rexyusix, noocomoéka K 6blNOJIHEHUIO
4,PII5,PI16 | 3a0anuti npomescymounoco KOHmMpos,
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n0020MO8Ka K 3auemy
PJI4,PJI11, | Iloocomoska K npaxmuyeckum | Kypnan omuemos | cobecedosanue | 16/-/50
PM3,PM4, | pabomam no NPAKMUYECKUM
PMS5,PIIL,P pabomam
I12,PI13,PI1
4,PI15,PI16
PJI4,PJI11, | Hanucanue peghepama no meme us3 Pegepam cobecedosanue | 16/-/0
PM3,PM4, | cnucka memamuku peghepamog
PM5,PIIL,P
I12,PI13,PI1
4,PII5,PI16
PJI4,PJI11, | IIpoxooscoenue mecma camokoumpons 6 | Pezynomamor mecma HOC 16/-/48
PM3,PM4, | anexkmporHno-unghopmayuonHoti IIBI'ycC
PMS5,PII1,P | obpazosamenvhoii cpede 210C
I12,PI13,PI1 | [IBI'YC
4,PI15,PI16
Hroro | 64/146

Pekomenoyemasn numepamypa: 1,2,3,4
Copaeprxanue 3aJaHuM 1JIs1 CAMOCTOAITEILHON PadoThI

Temsbl pedepaToB (MMcbMEHHBIX PadoT, 3cce, JOKIAT0B)

Tema 1 Ecmecmeo3nanue u memoobl NOZHAHUA MUPQ

Ecmecmeosnanue — co60KynHOCMb HAYYHBIX 3HAHULL O NPUPOOe.

1. Uctopus ¢usuxu. 2. Ucropust Ouomorun. 3. Ucropust xumun. 4. Vcropust acTpoHOMHUH. 5.
Hctopus reorpaduu. 6. Bkinax poccuiickux y4€HBIX B pa3BUTHE €CTECTBEHHBIX HayK.

Hayunoe nozuanue: meopemuueckuii u smnupuyeckutl yposHu. Mooenuposanue 6 Hayxe.

7. Kpax ecTeCTBEHHO-HAyYHOW TEOpUM BHUTanu3Ma. 8. I'Mmore3a o poyin €CTECTBEHHO-HAYYHBIX
3HaHUU B Moeil Oyayuiei npodeccuoHanbHOM aedarenbHocTu. 9. OnbiT Maiikenscona—Hepinu u ero ponb
B (opmupoBanun ¢usznyeckoil kaptuHel Mupa. 10. CpaBHMUTENbHBIM aHaIM3 SMIMPUYECKOTO U
TEeOpeTH4ecKoro ypoBHs mo3HaHus. 11. CoBepiieHCTBOBaHHE MaTEMAaTHUYECKOTO MOJEIUPOBAHUS B
pe3ynbTare pa3sBUTHs BBIYMCINUTENBHONM TEXHUKH. 12. MBICIEHHBIM 3KCIEPUMEHT U MaTEMaTHYECKOE
MOJIETUPOBAaHUE Y JAPEBHEIPEUECKUX HHKEHEPOB M acTpoHOMOB JlpeBHero Boctoka. 13. 3Hanus mo
MOp(OJIOTUH ¥ ITUMOJIOTUM — OCHOBA B OCBOCHUU MPEIMETHBIX S3bIKOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
14. 3HavyeHne JTaTHHCKOTO U TPEYECKOTo S3BIKOB B (DOPMHUPOBAHMU sI3bIKA Haykd. 15. MexayHapomHas
CUCTEMA €IMHULl — COBPEMEHHBIN BApUAHT METPUUYECKOM cucTeMbl. 16. MonenupoBaHue — Kak METOA
Hay4yHOro no3HaHus. 17. Meroa mMonenupoBaHUs B HayKe U TEXHHUKE, €ro OOBEKTUBHBIC U JOTHYECKHE
OCHOBBI.

Ecmecmeenno-nayunvie nonsamus, 3aK0Hbl U Meopuu.

18. Yetslpe ¢pyHnameHTanbHble Teopuu B ¢pusnke. 19. CpaBHUTENbHAS XapaKTEPUCTHKA YaCTHBIX
1 (hyHIITAMEHTAIBHBIX 3aKOHOB B €CTECTBEHHBIX Haykax. 20. Teopus 3JeKTpOIUTHUECKOW TUCCOIALINN U
€€ TpPaKTHUYECKOE 3HAYEHHE B COBPEMEHHON IPOMBIIUIEHHOCTH. 21. 3aKOHBI, YCTaHOBJICHHBIE
SKCIEPUMEHTAIBHO U B PE3YJIBTATE TEOPETUUECKUX U3BICKAHUM.

Ecmecmeenno-nayunas kapmuna mupa. Mrno2oobpasue Mupog 6 KOmopbix Ml HCUBEM.

22. Dranbl pa3BUTHs €CTECTBEHHO-HAy4YHON KapTHHBI Mupa. 23. ApucTtoTrerneBa KapTUHAa MUpa U
COBPEMEHHBIN B3I HA €CTECTBEHHO-HAY4YHYIO0 KapTuHy Mupa. 24. Brxnag yuéneix XVII—XX BB. B
pa3BUTHE SBOJIIOIMHM €CTECTBEHHO-HAYYHOM KapTUHBI Mupa. 25. McKycCTBO M apXUTEKTypa B TECHOU
CBSI3U C 3aKOHaMH (U3UKH, XUMHUH, MATEMaTUKU — SIPKUN MpUMEp MPUHIMIIA JONOJHUTEIBHOCTH. 26.
CoBpeMEHHbBIE OTKpBITHSI B AaCTPOHOMHUH, KOTOpPHIE IPOM3BEIM CEHCAlUM B €CTECTBO3HAHUM. 27.
ATOMHBIN CHJIOBOM UM CKaHMPYIOLIUI TYHHEJIbHBIH MUKPOCKOIIBI: MPUHIUIBI paboTsl. 28. Hanomup, ero
ocoOeHHOCTH U mepcnekTuBbl. 29. M. B. JloMoHOCOB kak aBTOp Mo3anyHOW KapTuHbl «llonTaBckas
OUTBa» — OJUH U3 MEPBbIX «HAHOTEXHOJIOroB» Hamel crpansl. 30. [lapannenbHble MUPBI U aHTUMUDBI.

Tema 2 Mukpomup

Cmpoenue amoma. Ilepuoouueckuii 3axkon u nepuoouseckas cucmema J{.1M. Menoeneesa.

1. OtkpelTHs, B pe3yJbTaTe KOTOPHIX OBLIO JOKAa3aHO CJIOXHOE CTpPOEHHE aroma. 2.
CpaBHuTeNbHAs XapakTepucTuka Mozeneit atoma Jx. Tomcona, 3. Pezepdopna u H. bopa. 3. XKuzub u
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Hay4Has nestenbHOCTh JI. JI. MBanenko. 4. Bxian B Hayky HoOeneBckoro yaypeata B. I'eiizenbepra.
5. Mcropust OTKpBITHS NIEPUOANYECKOI0 3aKOHA — OJHOTO M3 (YHIAMEHTAIbHBIX 3aKOHOB MUPO3JaHMS
— . WU. Mengeneesbim. 6. JI. 1. MenneneeB — pycckuil yuéHblii-sHuukiaoneauct. 7. Hcrtopus
OTKPBITUI Tayusi, CKaHAMS U T'€PMaHUs — XHUMHUYECKUX 3JIEMEHTOB, CYLIECTBOBAaHME KOTOPBHIX OBLIO
npenckazano [[. M. MenneneeBbiM. 8. Otnmuus Tabmaumsl Heronenaca u Meiiepa oT nepuoanyeckoi
cuctemsl J[.U. MenneneeBa. 9. ®uznka — TeopeTudecKkasi OCHOBa XUMHUH.

Knaccugpuxayus neopeanuueckux eewjecms. bracopoonvie 2aszvi.

10. Hay4yHas nesTeNbHOCTh W OTKPBITHA HOOEJIeBCKoro yaypeara Yuibsma Pamsas. 11. Poib
MOHHBIX COEIUHEHUI B HEKMBOM MPHUPOJIE U B )KU3HU yenoBeka. 12. Kuakuii renuii 1 cBA3aHHbIE ¢ HUM
OTKpPBITHS SIBIICHUM CBEPXTEKYYECTH U CBEpPXMPOBOAMMOCTH. 13. Amnorponusa onosa. 14. Amnorponus
docdopa. 15. Amtorponust yriuepona. 16. [lepconanuu: boinb, Jlomonocos, I'ensmonT, [Ipuctiu, Bk,
Kasengum, [leene, Hltans, JIaByasse, bepronne, IIpycr, JansTon, ['eit-Jlroccak, ABoraapo, bepuenuyc,
Kannunmapo, /»Bu, bynsen, Bénep, OctBanpn, Baut-I'odd. Ozapenuss u 3a0myKaAeHNsT 3HAMEHHTHIX
XUMHKOB. 17. 3HaueHue cTaiu JUisi COBpEMEHHOro 4enoBeka. 18. Bkiiag pocCHICKUX yUEHBIX B pa3BUTHE
YepHONl M 1BeTHOM Merawrypruv. 19. Bo3MOXHOCTM M NEPCIEKTHBBI «CEpeOPsSHOI» U LUPPOBOIM
¢ororpaduu. 20. Ilepconanmuu: I'ecc, Mennenees, Pam3zaii, Kypnakos, Bepuep, Uyraes. O3apenus u
320y KACHUS 3HAMEHUTHIX XUMHUKOB. 21. BopoBomopoabl M MX NMPUMEHEHHE B KauyeCTBE PaKETHOTO
TOILINBA.

Venesooopoowl. Hegpmo. Ilonumepsoi.

22. A. M. bytnepoB — Bwlgaroumiicss pycckuii xumuk. 23. V3omepus u MHOrooopasue
OpPraHUYECKHUX BemecTB. 24. AMHUHOKHCIOTBI — «KHPIHUUKW» KU3HU. 25. OOnacTé TNpUMEHEHUS
aJbJIETUIOB B IIPOMBIIIIEHHOCTH U HAPOAHOM XO3sMcTBE. 26. CHHTETHUYECKHNE MaTEpUasbl U UX POJIb B
coBpeMeHHOM TexHuke. 27. Ilomumepsl — mpupoaHbie MuHepansl. 28. IlomynpoBogHHMKHM, UX
KJ1accu(UKalus ¥ UCIOIb30BaHUE B AIEKTPOHHOU TexHHKe. 29. McTopus ménka, mEIKOBOE UCKYCCTBO.
30. Pycckwuii nén: ot pesneii Pycu no nammx nueit. 31. Hedtp u mpoaykTsl ee nepepadotku. 32. Hedtr
KaK TOIUIMBHBINA pecypc Poccun. 33. Posib He(TH B pa3BUTHH yesloBeUecKOM nuBuian3anuu (ot JIpeBHero
Mupa A0 Hamux gHei). 34. 3nauenue Poccum B MUPOBOI cucTeMe MOOBIYM M TPAHCTIOPTUPOBKH HEPTH.
35. 1. M. I'yOkuH — ocHOBaTtedb COBETCKOM HedTsaHO#l reomoruu. 36. HedrsHol kpusuc 1973 r. —
KpYyHHEUIIMN SHEPreTUUeCKUd KpU3HUC, €ro NMpU4YuHbl U nocnenctBus. 37. TomnuBo u ero Buzbl. 38.
buoras, ero mnpousBonctBo u mnpumeHeHue. 39. HOxubiii u CeBepHbll MOTOKM: NpoOIEMBbl U
nepcriekTuBsbl. 40. Pons Poccuu B MupoBoOii 100bIYE M TPAHCTIOPTHUPOBKE Ta3a.

Monexynapno-kunemuueckas meopus. Aspecammuvie cOCMOAHUA 6eujecmsa.

41. Vcropuueckoe pa3BUTHE MOJIEKYJISIpHO-KMHETHUecKoN Teopuu. 42. Kunernueckas Teopus
razoB /[x. Makceemna. 43. JI. bonbiimaH — OCHOBaTeNnb CTaTUCTHYECKONM MEXAHUKU M MOJIEKYJISIPHO-
KuHeTn4yecko Teopuu. 44. Ilnazma B mpupone u TexHuke. 45. McTopusi crekiia B UEIOBEYECKOU
nuBmwM3auu. 46. VckyccTBeHHbIE TOMIUMEpPHI: B3 B Oyaymiee. 47. OT mpuHIHMIA OTHOCUTEIHHOCTH
I'. I'anunes — x Teopun OTHOCUTENbHOCTH A. DiHmuTeiHa. 48. J)Kuakue KpUCTauIbl U 4eI0BEUYECKHUM
opranu3Mm. 49. Hcropus OTKpbITHS KUAKUX KpuctaiuioB. 50. Haydnas nedTenbHOCTh M OTKPBITHSA
HoOeseBcKoro jaypeata YunbsimMa Pam3zas. 51. Ponb MOHHBIX COeIMHEHMH B HEKMBOW MpPUPOAE U B
JKU3HU 4YenoBeka. 52. JKuakuid reiauid U CBA3aHHBIE C HUM OTKPBITHUSA SBJICHUW CBEPXTEKYYECTH H
cBepxmpoBoauMocTu. 53. CpaBHHUTENbHAs XapaKTEpUCTHKA BEIIECTB C MOJIEKYJSIPHOH U aTOMHOM
KPUCTANIMYECKUMHU PEUIETKAMU Ha MpuMepe TBEPAOIO YINIEKHUCIOro rasa u rpagura. 54. AnmMas kak
MUHepal, OJHAa W3 KPUCTAUIMYECKUX MoAudukanuii yriepoaa. 55. Mcropusi 3HAMEHHUTOro aimasa
«Iax» (mmm «Dxcenbcuopy, unu «Kymmunany). 56. Jlparomnenasie kKaMHH (aaMasbl, pyOUHBI, caniupsbl)
B UCKYCCTBE, IUTEpaType, My3bIKEe, KHHOPHIbMAaX.

Xumuueckue cea3u. Xumuyeckue peakyuu u ux Kiaccuuxayus.

57. Tunel METAIITMYECKUX KPUCTAIUIMUECKUX peIETOK. 58. McTOpHUs BOSHUKHOBEHHS U Pa3BUTHS
3epKaJbHOTO Mpou3BoACTBA. 59. «Kpwuiatelii» MeTamun W uctopus MupoBoi aBuaruu. 60. Mctopus
MeTajnieckux JeHer B Poccun. 61. /IparoneHHble MeTaJlIbl U CIIaBbl B MCTOPUM MUPOBOTO UCKYCCTBA.
62. Posib COBpEMEHHBIX CIIABOB B HayKe, TEXHHUKE, MEAUITMHE, ObITYy. 63. Docdop — Oenblii, KpacHBIMH,
KENTHIN, u€pHblid. 64. Xumus u anxumus. 65. ['openue: Xxumuueckue 1 GU3NIecKre XapakKTEPUCTHKH. 60.
Peaknus wedTpanmzanuu u €€ NMpUMEHEHHE B MeauiuHe, dapmakonoruu, Ouonoruu. 67. Peaxnus
BbenoycoBa-XKabotuHckoro. 68. XumMuueckue peakiuu B ObITy. 69. XuMHUYecKHe peakiuy B IPUpPOJIE.

Xumuueckasn kKunemuxa u pagHogecue.

70. Karanus B 6nonoruu. 71. I'. U. 'ecc — ocHoBaTens TepMoxuMuu. 72. MTHrubutops! u 0061acThb
ux npuMeHenus. 73. IlpakTudeckoe HCIonb3oBaHWe (EPMEHTOB B HAPOIHOM XO3SMCTBE, B HAYUYHBIX
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UCCIIEIOBAaHUAX W MeauuuHe. 74. DH3UMMBI M UMMYHMTET ueioBeka. 75. Hayunast nesTenbHOCTD
A. JI. Jle Illarenve. 76. buonoruueckas poib U (PU3MOIOTUYECKOE JelcTBUE aMMuaka. 77.
Dkosorudeckast 0e30MacHOCTb IPU MTPOU3BOJICTBE, TPAHCIIOPTUPOBKE U IPUMEHEHUU aMMHaKa.

Pacmeopwi. /Jucnepcuvie cucmemvi. Cmecu eeujecms.

78. Jlarekc wm wm3genus w3 Hero. 79. Dcrtermyeckas, OWOIIOTMYECKas M KyJbTypHas pOJb
KOJJIOWJHBIX CUCTeM B u3HHM uenoBeka. 80. Kommounnele cucremsl B MeauuuHe. 81. dpakimoHHas
MepEeroHKa KHUAKoro Bo3ayxa. 82. O0beauHEéHHbIE Apabckrue DMHUpaThl — KU3Hb HA OMPECHEHHOW BOJE.
83. OOnactu NpUMEHEHMs AUCTHUIMPOBaHHOW BOAbl. 84. CycneH3MHM U SMYJbCHM: CpPAaBHUTEIbHAS
xapaktepucTtuka. 85. EcTecTBeHHble M HCKyCCTBEHHbIE a3po30iu. 86. CycneH3uu u sMyJjbcuu. 87.
EctecTBeHHbBIE U UCKYCCTBEHHBIE a3PO30JIH.

Onexmponumuueckas ouccoyuayus. I uoponus.

88. CpaHTe ABrycT AppeHMyC — JKU3Hb W HayyHas JAeATeNbHOCTb. 89. 3akoH pa30aBieHUs
OctBanpga. 90. Hcropuueckue Qaktel 00 dnexTpoiauTudeckor aucconumanuu. 91. Crenens
aNeKTponuTudeckoi auccoruanuu. 92. CuiabHbIe U cradbie 3MeKTpoiauThl. 93. KoHcTaHnTa Arccoruaim.
94. Nucconmarus Boasl. 95. Bomopoauslit mokasarenb. 96. Cpenbl BOAHBIX PACTBOPOB AJIEKTPOJIUTOB. 97.
CBoiicTBa pacTBOPOB MEKTPOIUTOB. 98. 'UAPOIN3 CONU B METULIMHE.

OKucaumenvbHo-60CcCMano8UmenbHble peakyuu. INeKmpoaus. XumuiecKue UCmoyHuKu moxa.

99. XXu3np u HayuHas nestenbHOcTh . [I3Bu. 100. Bxnan B Hayky HoOeneBckoro naypeara @. @.
A. Myaccana. 101. AmomunueBas npomsinieHHOCTs B Poccumn. 102. IlomydyeHne u npuMeHEHHE
ranoreHoB. 103. AKKyMyJIATOpBI B COBPEMEHHBIX IPUOOpax (MOOWIBHBIX TenedoHax, HOyTOyKax  T. I1.).
104. barapeiiku — ux Hacrtosimee u Oynymee. 105. Hayunas nestenbHocth JI. T'anbBanm — otia
anekTpodusnonorun. 106. Pycckuii pusuk b. C. SIxo0u, ero OTKPBITHS U U300PETCHHSL.

Tema 3 Mezamup

Yenosex u Becenennas.

1. Bxnag U. Kemnepa, I'. l'anunes, P. Jlekapra, Y. HetoToHa B pa3BuTue Hayku o Beenennoit. 2.
Kuzup u nearensHocts K. O. [{uonkosckoro. 3. FO. A. Narapun — mepBblii KOCMOHABT IIJIAHETHI. 4.
Pa3Butne kocMoHaBTHKM B Hamieil crpane. 4. IlpencrtaBieHus CpeIHEBEKOBOTO ueloOBeKa 00
OKpY KarollleM MUpE, MPOCTPAHCTBE U BpeMeHH. 5. Boinatromuecs actpopusuxu 20 Bexa.

IIpoucxoorcoenue u cmpoenue Beenennotl.

6. Hama ranaxtuka — Mueunslii [1yTe. 7. AcTposorust 1 acTpOHOMUSI — KpPaTKUH UCTOPUUECKHMA
sKckype. 8. Mudonorus B actpoHomuu. 9. Teopun Bo3HHMKHOBeHMs Bcenennoil. 10. Crpoenue u
pa3Butue BceeneHHoil.

IIpubopuvl u annapamul 015 U3YUEHUS ACTPOHOMUYECKUX 00BEKMO8.

11. Hctopus u300peTeHHs TENECKONa WU TEpBbIE OTKPHITHS B aCTPOHOMHH, CHIEIaHHBIE C €ro
nomotpio. 12. Kocmuueckue teneckonsl «Kommnrony, «Hanmpay, «Croutnep», «Xab0m» u UX pojib B
WCCIICZIOBAaHNH aCTPOHOMHUYECKUX 00BekToB. 13. KpynHeiimme ontudeckue Teseckombl Ha 3emie. 14.
ABTOMAaTUYECKHE MEXKIUJIAHETHBIE CTAHIIMM M WX BKJIad B u3yudeHue Bcenennoit. 15. IlepcrnexTuBbl
Pa3BUTHS MEXK3BE3/IHBIX JIETATEIbHBIX alllapaToB.

3axonwsl 08udicenus HebecHblX mei.

16. J)Kusnp u pestensHocTs M. Kennepa. 17. J)Kusnp u gesarensHocts Y. HeroTona. 18. JKusue u
nesATebHOCTh J. Xab6ma. 19. Bumumoe npwkenwe maHeT. 20. 3aKOHBI, KOTOPBHIM TOJIUUHSICTCS
JBIKEHUE HEOECHBIX TEI.

[T anaxmuxu.

21. Yépubie npippl BO BcenenHoil, ucropust ux wuccienoBanuil. 22. PaguoranakThKy Kak
HWCTOYHUKU MOIIHOTO paauousnydeHus. 23. Mex3Bé3aHas nbluib, €€ Mpupoaa U cBoicTBa. 24. Mie4HbIil
IlyTts: ucropus uccnenoanus. 25. M3MepeHue pacCTOSHUN [0 AajJeKUX TranakTvk. 26. CrnupanbHas
raJlakTuKa — KocMu4deckuit BuXpb? 27. 3akoH Xa00isa u pacmmpenre BeeneHHOH.

36e300b1. Connye.

28. Teopun NpPOUCXOXKICHUS W 3BOMIOUUM 3BE3A. 29. CpaBHUTENbHAA XapaKTEPHUCTUKA 3BE3M-
rUraiToB U Oenbix kapiukoB. 30. CoiaHeuHBIH BeTep M BIMsSHUE ero Ha IutaHeThl COJIHEYHOM CHCTeMBbI
(ma mpumepe 3emun). 31. DBomrONMS 3BE31 TJIABHOW IMOCIEIOBATEILHOCTH, KapJIUKOB M THUTAHTOB. 32.
CBepXHOBBIE 3BE€3/Ibl: UCTOPUS OTKPBITHS, OCHOBHBIE XapAKTEPUCTUKU U MX POJb B CHHTE3€ TSAKEIBIX
anemMeHTOB. 33. CBepxXHOBBIC 3BE37bI U METOIbI MX HaOmojeHUus. 34. BO3MOXHBI M MEX3BE3IHBIC
TIOJIETHI.

Conneunas cucmema u ee niaHemel.
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35. Ucropust otkpeiTus minaHeT ComHeyHoi cucteMbl. 36,  Oamyna lamteit wu  ero
uccnenoBanus. 37. TyHrycckuii MeTeoput: ¢akThl U runoresbl. 38. FOnurep u ero cimytHuku. 39. Lepepa
— caMmag Onm3kas K 3emiie kapiaukoas maaneta. 40. [Inanera @a’>ToH: TMIIOTE3bI U 0Ka3aTeIbCTBA. 41.
[Trep-Cumon Jlannac — «oter] HeOecHOM MexaHuKny. 42. MccnenoBanust comHeuHoi akTuBHOCTH B 2015
roxy. 43. Mepkypuii — ropsiuas mianera. 44. Benepa — nianera 3aragok. 45. Mapc — kpacHas IUIaHeTa.
46. CatypH u ero cnytHukd. 47. 'eoxumus Ypana. 48. [limyton — nanera win acrepoun? 49. Henryn -
ero Koibla ¥ coyTHUKH. 50. 3emnst u ee coyTHUKU. S1. [Iporpammsl 3amuThel 3eMiIM OT acTEPOUAOB U
KOMET.

Cmpoenue 3emnu. Jlumocghepa.

52. HauGonee cunpHbie u3BepxkeHus ByakaHoB B XX—XXI BB. 53. Kpynneiimue reiizepsl Mupa
(Mcnangus m Kamuatka). 54. 3emuerpsicenre u nyHamu B fAnonum B 2011 1. 55. Ilpuponnsie
KaracTpo(dbl B auTeparype U uckycctBe. 56. Kak yenosek Bnuser Ha nutocdepy. 57. Kapra crpoenus
3eMHON KOphl. 58. CBsi3b opm penbeda 3emun co ctpoeHueMm autochepsl. 59. BHyTpeHHE cTpocHHE
3emuIu.

T'uopocgepa.

60. IOxHBIN OKeaH — mATHIM OkeaH Ha 3emuie. 61 CapraccoBo Mope — 3arajka mpuponbl. 62.
Mops-o3€épa Ha 3emie (Méptoe, Kacnmiickoe, Apannckoe). 63. KapctoBsie mnemepsl B Poccuun. 64.
Mopckas Tema B IuTepaType U uckyccTBe. 65. Kak uenoBek Bnuser Ha rugpocdepy. 66. MupoBoii okeaH,
KOHTUHEHTAJIbHBIE TIOBEPXHOCTHBIE BOJBI W MOA3EMHBIE BOJBI. 67. OcOOEHHOCTH CTpOoeHUsT MUpOBOTO
OKeaHa.

Ammocgepa.

68. ATmocdepa 3emnn — Haria 3anmra ot kocmoca. 69. Cmor B Jlonnone 1952 r. u B Mockse B
2010 r.: cpaBuHuTenbHas xapakrepuctuka. 70. Cwmepum, ux kimaccuukanusi, TPUYMHBI U MecTa
obpaszoBanus. 71. Camble cTpaliHble yparaHsl U TaidyHbl nocienHero aecsatuinetus. 72. Kak genosex
BiusieT Ha atMocdepy. 73. Tponocdepa — kyxHs nmoronsl. 74. OcoOeHHOCTH cTpoeHHs aTMoc(ephl. 75.
CoctaB armocdeps! 3emin. 76. AtmocdepHsle siBienus. 77. CoctosHue artmMocdepsl: Moroja 1 Kiumar.
78. 3HaueHue aTMOC(EPHI U ee OXpaHa.

Tema 4 Makpomup

Kuznb u npusnaku sxcusoeo. Ypoenu opeanuzayuu sxcusnu na 3eme.

1. Teopuss mpoucxoxxnaeHus >xku3Hu Ha 3emsie A. M. OmapuHa M e€ 3KCHEpUMEHTAIbHOE
noareepxkaeHue. 2. Teopun npoucXoKIEHUS! KU3HU: OCHOBHBIE IMOJIOXKEHUS M MX COCTOATEIbHOCTD. 3.
Yoonorus B Poccun u B mupe. 4. CTpyKTypHO-(QYHKLHMOHAIbHAS XapaKTepPUCTHKa OpraHu3MoB. 5. Bung u
€ro MpU3HaKu (Ha MpUMEpPE U3 KypcoB OOTaHUKHU U 300510ruH). 6. CyIIHOCTb )KM3HU U CBOMCTBA KHUBOTO.
7. YpoBHHM OpraHuzaluu >KuBoi Martepuu. 8. HykieMHOBbIE KHCIOTBHI: CTpPOEHHE M pOJb B Ieperaye
HACJIEICTBEHHBIX CBOMCTB UBBIX OPIraHU3MOB.

Mnozoobpa3zue scusvix opeanuzmos. Knemra u neknemounvie ghopmul HCU3HU.

9. «Yépnas cmepts» B EBpome XVI B. 10. bakrepun Ha ciyxOe uenoBeka. 11. IIpokmstue
BUPYCOB: OTKpbITUS U 3arafgku. 12. CIINJ — yyma XX B. 13. OTpaxkeHne UCTOPUU MUPOBBIX SMUIEMHUI
B HMCKYCCTBe, JuTepaTtype, kunematorpade. 14. IlepBbie ydeHble-OXOTHUKU 3a MUKpoOamu. 15. XKuzub
OpraHu3MoB B mpupone. 16. Bakmuubel npoTHB BUPYCHBIX 3ab0oneBanuid. 17. HyXHBI JM TPUBUBKH
YEJIOBEKY?

Okonozuyeckue cucmemvl. buocgepa.

18. Dxonoruueckue kaTacTpodbl, CIOCOOB! TMKBUAALMH UX TOCIEACTBUN U MpeynpexacHus. 19.
DKOJIOTHYECKHE MPOOJIEeMbl COBpeMEHHOCTH M TyTH ux pemenus. 20. )Kusznp u nesrensHocTh B. U.
Bepnaackoro. 21. HaydHO-TeXHMYECKMH IpOrpecc U OTBETCTBEHHOCTb YEJIOBEKA 3a COCTOSIHHE
ouocdepsl. 22. ['mobanpHBIE MPOOIEMBI YeIOBEUECTBa U MyTH UX pemieHus. 23. buocdepa, ee sBomronus,
pecypchl, mpenensl ycTonduBocTU. 24. 3apoxkaeHue u 3Bomtoius ouochepsr 3emmu. 25. buochepa u
ouopecypcsl. 26. buocdepa u ee cTpykrypa.

D80IH0YUOHHASL MeopUs.

27. CpaBHuTEenbHAS Xapakrepuctrka Teopuu 3Bostonuu JK.-b. Jlamapka u Y. Jlapsuna. 28. beut
oM 4enoBeK o00e3bsHoi? W3 umcropum KpUTHUKM AapBuHH3Ma. 29. Briag oTedecTBEHHBIX YUEHBIX B
COBPEMEHHYIO 3BONIIONUOHHYIO Teoputo. 30. ['eHHbIE, XpOMOCOMHBIE M TE€HOMHbIE MyTamuu. 31.
OcHoBHbIE 3Tanbl aHTponoreHesa. 32. Mexanusmsel 3Bomoonuu. 33. buonoruueckas sBomronus U €€
npu3Haku. 34. 3aKOHbI ¥ 3aKOHOMEPHOCTH 3BOJIIOIUU. 35. bUOIOTHYeCKUil MpOrpecc u perpecc.

Knumam, ceem u memnepamypa: npucnocooisieMocmy HCUBblX OP2AHUBMOB K UX YCIOBUM.
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36. [IupoTHas u BEPTUKAIbHAS 30HAJBHOCTB: CXOJCTBO M paznuuue. 37. Haubomee
XapakTEepHbIA MPEACTaBUTENb KaXAOW M3 MpUPOAHbIX 30H. 38. Taiira — nérkue Hameil miaHersl. 39.
OO0pa3bl )KUBOTHBIX HAIIMX NMPUPOAHBIX 30H B UCKyccTBE U (oiabkiope. 40. [IpoGiaembl 030HOBOrO MmMTA
IUIaHeTsl U MyTH ux pemieHus. 41. ITpucnocoOaeHHOCTh JKUBOTHBIX K Cpele OOMTaHHS C IOMOIIBIO
3peHus. 42. BUOTIOMHHECHICHIINS B MUpPE PhIO: CBETAIIMECS aHYOYCHI, pbl0a-MHuMaH, GoHaperias. 43.
Pone TemmepaTypel B xku3HU pacTeHuid. 44. Ponp Temmeparypbl B JKM3HM KMBOTHBIX. 45. Crsiuxa
CE30HHAsI — OJIMH M3 CITIOCOOOB TEPMOPETYJISIIUYU Y )KUBOTHBIX. 46 JIeqHHKOBAs 3TI0Xa B HCTOPUU 3EMITH
1 €€ MOCIEACTBUs I XUBOTHOTO M pacTUTeNnbHOro mupa. 47. CMeHa NPUPOIHBIX 30H: IPUYUHBI U
O0COOEHHOCTH.

Dnexmpomaznumuasn npupooa ceéema. Buympennssn snepeus MakpoCKONUYecKoll CUCTNeMbl.

Tennosoe pasnogecue.

48. Pa3utue yuyenus o csere B 17-20 BB. 49. CBeT ¢ TOUKM 3peHUs (PU3MKHU U YTO TAKOE IlIKaja
Maxkcgemna. 50. Mcnonp3oBanne u yu€T pa3inudyHBIX BUAOB TEIUIONEpEaadd B OBITY M Ha TPOM3BOJICTBE.
51. Temnepatypa Kak ¢u3nyeckas BeIMYUHA U COCOObI €€ m3MepeHus. 52. TemnoBoe paBHOBECHE B
npupose M TexHHUKe. 53. AOCOTIOTHBIN HyJb: 3araJkd W OTKPHITHA. 54. XapaKTepHUCTHKA TETUIOBOTO
PaBHOBECHS KUBBIX cCUCTEM. 55. BKiIax 0T€4eCTBEHHBIX YUEHBIX B 3HAHMS O CBETE, BHYTPEHHEN YHEPTUU
T TEIJIOBOM PaBHOBECHH.

Booa: ¢uzuueckue u xumuueckue ceoticmea. Ponv 600vl 6 buocgepe.

56. Bemuuuna pH >xumkux cpen opranmsma. 57. XUMHUYECKHE CBOMCTBA BOJABI U UX POJIb B
npupone. 58. KuciorHele JOKIM — COBpeMEHHas yrposa yesoBedecTBy. 59. doTonm3 — cocraBHas
yacTh mpouecca orocunreza. 60. Boma u dopmupoBanue OuoreorieHo3oB. 61. Boxga u ximmar Ha
wianete. 62. Boga B *ku3HM XKUBOTHBIX. 63. Ckiaepo@uThbl 1 3eMepoubl: XapakTepHble 0COOEHHOCTH
JaHHBIX Ipynn pacteHuil. 64. Bona — ocHoBa xu3HU Ha 3emuie. 65. Boga — yHUKanbHBIA pacTBOPUTEIb.
66. Ilouemy HeoOxoquMO Oepeys BOIY.

@DaKTOpbI KUBOW U HEXKMBOW MTPUPOBI.

67. Conu B >KM3HM PacTCHMM U >KMBOTHBIX. 68. CBs3b IOUYBBI, JKUBOI'O U HEKUBOTO MHpa. 69.
Kuzup u HayuyHas nestenbHocTh B. B. Jlokyuaea. 70. 3acon€HHble MOYBBI M paCTCHUSI-TaTOPUTHL. 71.
Cum6u03 1 3Bomonus. 72. Caapl 1bsBOJNIA: pa3rajKa TailHbl aMa30HCKUX J1ecoB. 73. ONEHOK U TPYTOBUK
— rpuObl-napasuThl. 74. Yara: uynecHple NeNUTENbHBIE CBOiicTBa Oep&3oBoro mapasuta. 75.
JlapIUHITOHUS — IJIOTOSITHOE pacTeHue, OOJOTHBINA XUIHUK. 76. )KU3Hb U JesITeabHOCTh akajaeMuka K.
N. Ckpsibuna. 77. Teopusi €eCTECTBEHHOTO OTOOpa M €ro XapaKTepucTHKa. 78. TUIBI B3aMMOOTHOIICHHIA
MEXJy JKUBBIMU OpraHu3MamMu: HX ocoOeHHocTH. 79. Kak pasnuyHble BHUABI JKUBOTHBIX MOTYT
MEpPEeKMBATh JJINTENbHBIE IepuoJbl HeOmaronpusTHeIX ycioBuid? 80. JKuBoTHblE oOuTarolmue B
HeOJIaronpusATHHIX yciaoBusax. 81. Kak ntuisl nepeHocAT HeOIaronpusTHBIC YCIOBUS IS AKU3HH.

Kuznv u epems. buopummeol.

82. XpoHoOuosorus: e€ uctopus u AocTwkeHus. 83. McTopus u3MeHEeHUsT BPEMEHU U YaCOBBIX
nosicoB B Coserckom Coro3e u B coBpeMeHHOH Poccun. 84. CekpeTbl OHOJOTHUECKUX YacOB YeIOBEKa:
«OKaBOPOHKM», «COBBD» M «TOJIyOM». 85. BHOPUTMBI M WX POJIb B KU3HENEATCILHOCTH YeJIOBEKa. 86.
BuopuTtmbl 1 afganTanys K GU3NUECKUM Harpyskam. §7. buoputmel y xuBoTHBIX. 88. McTopus mpudopos
Ui u3MepeHus BpeMeHd. 89. Kak HCIonb3yloT TOHATHE «BPEMs» B CBOEH pPabOTE HCTOPHKU H
apxeoJioru?

Obmen ungopmayueii.

90. Konpan JlopeHll — OJMH U3 OCHOBOIIOJOKHHUKOB 3TOJOTMM — HAYKH O TOBEACHUHU
*KUBOTHBIX. 91. XKu3np u HayuyHas pestenbHocTh M. . MeunukoBa. 92. Bkian B Hayky akagemuka . I1.
[TaBnoBa. 93. 3oomncuxonorus: UCTOpUs HAayKd, e€ pa3BUTHE, METOIbl. 94. 3HaueHue MHPOpPMALUU U
obmeH B xuBbIX cucrtemax. 95. [loBenmeHue >XKMBOTHBIX Kak crocod oOMena mHpopmanmen. 96. Kak
paboTtaroT epMEeHTHI.

Tema 5 Ecmecmeennvle HayKu u npooiemol 300pP06bs 4e108eKa

Cucmemamuyeckoe nonodceHue 4eno08eKka 8 Mupe H#CUSOMHbIX.

1.YenoBekooOpa3Hbie 00€3bsSHBI. 2. AHTPOMOJOTHS — HAayKa O YeJIOBEYECKOW mpupoze. 3.
JIaKTUIIOCKONIUS U XUPOMAHTHSI.

I'enemuka uenosexa.

4. T'. Menznenp — OCHOBOIIOJIO)KHMK YUY€HHUS O HacieACTBEeHHOcTU. 5. Mcropus pa3BuTHs
reHetukn B Poccun. 6. Jloctmxkenuss coBpeMeHHON reHeTuku. 7. JluHactusi ['abcOypros: ¢gamunbHbIC
MIPU3HAKH U HACJeICTBeHHbIe Oose3Hu. 8. ['eModumus — npoxistue 1oma PoMaHOBBIX.

Qu3zuka uenosexa.
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9. Uro ecTh 4YeNmOBEK C TOYKH 3peHUs (u3uku (OCHOBHBIE TMApaMeTphl Ui OPIaHOB,
CUCTeM, TKaHel Tena 4enoBeka). 10. DinekTpuueckue U aKkyCTHUECKHe sIBICHUs MpH padote cepama. 11.
[IBeToBOE 3peHME y KUBOTHBIX. 12. JlazepHas Tepamusi TpU BOCHAIUTENBbHBIX 3abosneBanusx JIOP-
opranoB. 13. MonoransBanuzauusa u dapaauzamnus. [lokazanus k npuMmenenuto. 14. O3o0kepuToTepanus
— oauH U3 BUIOB TemtoTepanuu. 15. Hobenesckuiil naypear B. K. Pentren: HayuHas nesTelIbHOCTh U
OTKPBITHE UKC-ITy4eil.

Xumus yenogexa.

16. buoxumus: ucropust €€ pa3BUTHs, COBPEMEHHbIE AOCTWXKEHUA. 17. buonormyeckas poib
O€JIKOB, JKUPOB M YIJIEBOJIOB B OpraHu3Me 4enoBeka. 18. XuMuueckue 3J€MEHThl B OpraHu3Me 4elloBeKa
Y AKUBOTHBIX.

Bumamunur.

19.ITonuBUTAMUHBL: MX BHUJIbI, HOPMBI, MIOJIb3a M OMACHOCTh OECKOHTPOIBHOTO mpuMeHeHus. 20.
Pacrenuss kak uctoyHMK BuTamMuHOB. 21. bepu-Oepu u oTkpbiTHe BuTamuHa Bl. 22. Hayunas
nearenbHocTs H. . JlynuHa.

T'opmonui.

23.Uctopusi OTKPBITHSL U U3Y4Y€HUS TOPMOHOB. 24. DUTOrOpMOHBI — TOPMOHBI pacTeHWil. 25.
OHaoppuHbl — «TOpMOHBI cyacTbs». 26. Bxkian JI. B. CoGoneBa B u3yueHue mpoOieMbl CaxapHOTO
nuadera.

Jlexapcmsa.

27. Vicropus BEeIUKUX OTKPBITHHA B papmakosnoruu. 28. «Kanon Bpaue6Hol Haykn» M6H CuHbl —
SHIMKJIONEUSl TEOPETUYECKOM U KIWHWYeCKOM Memunmebl. 29, Ilapanensc — oamH U3

OCHOBOMOJOKHUKOB siTpoxuMud. 30. U3 uctopuu BakimHaimu. 31. Marudeckue rpulbl U pelUruo3HbIC
pUTYaJbl y IpEBHUX HAPOOB.

300posutii 06pas scuzHu.

32. BererapuaHCTBO U AMETHI — 3a U NPOTUB. 33. JlymIeBHOE COCTOSTHUE — OCHOBA 37I0POBbs
yenoBeka. 34. [IcuxosmolnoHanbHOE MepeHanpsbkeHne — Kak ¢ HUM 0opoThesi. 35. Ponb uckyccTBa u
JUTEpaTypel B Ipolecce (OPMHUPOBAHUS HPABCTBEHHOTO 370POBbSA. 36. DMOIMH U TCUXHYECKOE
310pPOBBE.

Tema 6 Ecmecmeennvie nayku u 2100aibHble nPoodiembl uenogevecmed

Dusuxa u NOBCEOHeBHAsL HCU3Hb UEN0BEKd.

1. Hayunas pestenbHOCTh HOOesneBckoro yaypeata M. [Nenmn-Manna. 2. @epMuonsl — 06a30BbIe
«KUPIUYHMKW» Bcel marepuu. 3. ['mnoretnueckue yacTuipl. 4. KBa3nyacTuipl, UX TUIBI U CBOMCTBA. 5.
HcTopust OTKpPBITHS OCHOBHBIX AJIEMEHTAPHBIX YacTHIl. 6. /IBeHannath (GyHIaMEHTAIBHBIX YacTUI] U BCS
Bcenennas. 1. Po6otei-nomomtuuku. 2. Uctopus panuo. 3. Ucropus teneBuaenus. 4. HTepHeT u ero
POJIb B )KU3HU COBPEMEHHOT0 001IecTBa. 5. M3 HCTOpUHU COTOBOM CBS3H.

Xumus 6 6vimy.

6. Xumus u kpacota. 7. Xumus u rurueHa. 8. ABrokocMmeruka. 9. Mctopus mbina u mamnyss. 10.
11. Kocmetuka B [IpeBHem Pume. 12. I'uruena B cpegneBexoBoid EBpone. 13. UEpHBIN CIMCOK MUIIEBBIX
T00aBOK.

IIpooosonvcmeennvie npodiemvl U nymu ee peuteHus.

14. PerynsaTtopsl pocTa U pa3BUTUS PACTEHUHN U KUBOTHBIX. 15. ®epoOMOHBI M X MPUMEHEHUE B
CENbCKOM X034icTBe. 16. PenemienTsl 1 MX IPUMEHEHUE B CEIbCKOM Xo3siicTBe. 17. IlecTuumabl: 3a u
npotus. 18. Mento nanékoro Oyaymero. 19. MupoBoit okeaH — KOpMHUJIEI] YeJIOBEYECTBA.

Bonvwoii adponnwiii konnatioep.

20. bozon Xwurrca u ero 3HaueHue Uil Hayku. 21. AHTuBemecTBO M aHTUMup. 22. TaiiHa
poxxnenust Becenennoit. 23. Yuactue poccuiickux yu€HbIX B padore bosbioro anpoHHoro koymianaepa.

Amomnas snepeemuxa.

24. Hcrtopusi OTKpBITUS paguoakTUBHOCTU. 25. SnepHbrii kiny6. 26. Pa3Butme atoMHOU
SHEpPreTUKu B Hamied crpane. 27. UepHoObUs 1 PyKycMMa — CpaBHHUTENbHBIM aHanu3. 28. MupHbIi
aTOM M aTOMHas BOWHA B IUTepaType U kuaematorpade. 29. Paguamus: reHeTHISCKUE TTOCIEICTBHS.

Hanomexnonozus.

30. Hayuynas nestensHOCTH HOOeneBckoro jaypeara P. deitnmana. 31. KBaHTOBBIE TOYKH, WX
METOJbl TMOJyueHHss M npuMeHeHue. 32. HaHOTeXHOJOrMM B MPOU3BEACHUSAX HAyYHOH (haHTACTUKU
(urepatypa, kuHO). 33. Pa3BuTne HaHOMHIYCTpUH B Poccuu: ycrnexu u TpyTHOCTH.

buomexnonozcus.
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34. T'enHas wuHXeHepus: ycmexu U nepcrnekTuBbl. 35. ['eHHO-MOaUpUIMPOBAaHHBIE
OPOAYKTHL: 3a W mpoTuB. 36. KilerouHas uHXeHepus: dYyJeca COBPEMEHHONW MeAuuuHbL 37.
Buonornveckas uHxeHepusi B MeTautypruu. 38. CTBOJIOBBIE KIIETKH Ha CITy>KOe YellOBeKa.

I nobanvHvie usmeneHus KIUMama u ux nocieocmesus 0Jis 4eio8edecmada.

39. TI'moGanpHbIE W3MEHEHHS KJIMMaTa: AHTPOIOTeHHas M KOCMOTeHHas Kouuenmuu. 40.
I'moGanbHble M3MeHeHus kiaumarta. [IpuumHbl U nporHosbl. 41. Aspo30iM M rioOanbHble M3MEHEHUS
kimumMara. 42. 3meHnenune KiMMara u 3J10pOBbE JIFOICH.

DKkonozuyeckue kamacmpoghvl U IKOJI02UYECKas IKCNePMuU3a.

43. TlpoBeneHUE 3KOJOTUICCKOW IKcmepTu3bl katactpod. 44. Kucmopomnas karactpoda. 45.
3emis-cHe)xXOK. 46. V3BeprkeHust BynkaHoB. 47. JlumHonorudeckas karactpoda. 48. UepHoObUIbCKas
karactpoda, CCCP — paamanmoHHOe 3arpsi3HEHHE TEPPUTOPHUU YKpawHbI, YacTHYHO bemopyccuu u
Poccun. 49. ABapus Ha xummuueckoM 3aBoje B Cese3o, Mranus. 50. BeIOpoc MaHUCTBIX COEAMHEHUN B
bxonane, Uuaus. 51. 3apaxenue nutbeBoil Boawl, banrmanem, Uunusa. 52. ['ubens Apanbckoro mops,
Kazaxcran, Y30ekucran — wucuezHoBeHue mops. 53. IloBbimienue konneHtpauuu CO2 B Bo3dyxe,
rio0anbHOE TOTEIUICHHE W THOenh KopamioB. 54. OpraHu30BaHHBIA HMpPAKCKOM apMueil cOpoc HedTH B
[Tepcunckuii 3anuB Bo Bpems BoiiHbI 1991 roga. 55. Kanazackas skonorudeckas karactpoda 1970 r. 56.
Okonornyeckas katactpoda B Benrpum 2010 r. — mpopblB n1amMObl Ha 3aBOAE 1O IPOU3BOACTBY
amomuHus. 57. B3peiB HedTsaHOM maTdopmbl Deepwater Horizon B Mekcukanckom 3anuBe. 58. ABapus
Ha ADC ®ykycuma I B SAnoHuu.

Ecmecmeosnanue u uckyccmso.

59. KOAIIIT (Komurer o oxpaHe aBTOPCKUX IIpaB NpUPO/Ibl) — JAETCKHUE paauonepenaun 1960—
1970-x rr. 0 mpobnemax 6uoHuku. 60. boxxecTBeHHBIE Tpornopuuu. 61. 3HaueHHe eCTECTBO3HAHUS IS
TYMaHUTapHOH KyJbTypbl. 62. Byayiee u uaean ecteCTBO3ZHaHUS.

[TuceMeHHBIE pabOTHI MOTYT OBITH IIPEJICTABICHBI B Pa3IMYHBIX opMax:

- pedepar - TUCbMEHHBIN JOKJIAJ WU BBICTYIJICHUE 10 ONpEIeIEHHON TeMe, B KOTOpOM coOpaHa
nHpopMaldsg U3 OJHOTO WM HECKOJbKUX HCTOYHUKOB. PedepaTsl MOryT SBISATHCS H3JI0KEHHEM
coJiepKaHusl HAy4HOH paOoThl, XyA0KECTBEHHON KHUTH U T. II.

- KoHCneKT — cnokHBIM cnoco0 H3JI0KEHUsI COAECpKaHUS KHUTH WIM CTaTbU B JIOTMYECKOM
nocjenoBareabHOCTH. KOHCHEKT akkyMmynupyeT B ce0e MNpeabliylide BHIbl 3alHCH, I03BOJISET
BCECTOPOHHE OXBAaTUTh COJAEPKaHUE KHUTH, cTaTbu. [I03TOMY yMeHHE COCTaBIATh IJIaH, TE3UCHI, J1e]aTh
BBINUCKU U JIPYTHE 3aIHCH ONIPeNIeNIeT U TEXHOJIOTHIO COCTABICHHS KOHCIIEKTA.

Bonpocwt 012 camokonmponsn

Uto u3yuaer ecrecTBO3HaAHUE?
Yro 3HAYUT yMeTh HAOMIO1aTh?
Uewm otnmyaeTcst HaOJIIOICHHUE OT YKCIIepUMeHTa?
UYro o3HauaeT U3MEPUTH?
CopepUT M Kaxk/1as KJIeTKa oprannusmMa HHGpopmaiuo o0 opranusme B 1eaom?
3aBUCHT JIM CKOPOCTH CBETA OT CKOPOCTH MCTOYHHKA, U3JTy4aIOIEro CBET, U OT CKOPOCTHU
MIPUEMHHUKA, PETUCTPUPYIOLIETO CBET?

7. Kak pacnpeneneHsl NOJ0KUTEIbHBINA U OTPULIATEIbHBIN 3apsiibl B aTOME?

8. Uro Takoe meToxa?

9. Yewm pa3nuyaroTCs aHAJIU3 U CUHTE3, NHAYKIUS U JeAYKINA?

10. Yem oTnmuaercs KiaccupUKAIKS OT CHCTEMAaTH3aIuu ?

11. Yro Takoe monenupoBaHue?

12. Yto Takoe Hay4yHas peBOJIOIUA?

13. Yto Takoe runoTeTUKO-1€yKTUBHBIA METO/ IO3HAHUSI IPUPOBI?

14. Yrto Takoe MUKPOMHUD, MAKPOMHP U METaMHUP M KAaKOBBI UX MacCIITa0bI?

15. Yro Takoe paspelieHue riaza’?

16. KakoB mpuHIUN AEMCTBUS MUKPOCKONIA U TeJIecKomna?

17. Yrto Takoe KOPITyCKYJISPHBIA U KOHTUHYAIbHBIH MOIXO0/bI K OMHCAHUIO PAa3IMYHBIX 0OBEKTOB
MPUPOABI?

18. Yrto Takoe mnose B LIMPOKOM CMBICIIE CI0BA?

19. Yro Takoe ¢pyHIaMEHTAIBHBIC B3aUMOJACUCTBUS U (YyHIAMEHTAIBHBIC IO ?

20. YTo Takoe CIEKTPhI BEIECTB?

21. Yto Takoe TEII0BOE U3TyUYeHHUE?

S e



22.
23.
24.
25.
26.
27.
28.
29.

moJst?

30.
31.
32.
33.
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Yro Takoe abCOMOTHO YepHOE TeNo?
Yro Takoe KBaHT 3JIEKTPOMArHUTHOTO U3ITyueHHs?
B 4em 3akimo9aroTcs KOpIyCKyJIsIpHbIE CBOMCTBA SJIEKTPOMArHUTHOTO TIOJIS?
Uro Takoe kpacHas rpanuia porosddexra?
Yro Takoe IraHeTapHas MOJENb aTOMa M B 4EM €€ HEJOCTAaTOK?
B uem cyTs Mozenu atoma bopa?
[Tpu KakKUX yCIOBUSX MPOSIBIISIIOTCS. BOJTHOBBIE CBOMCTBA YAaCTHII BEIIECTBA M YACTHUIL TTOJIS?
ITpu KakKX yCIOBUSX NPOSIBIISIOTCS KOPIYCKYJISIPHBIE CBOMCTBA YaCTHUI] BELIECTBA U YACTHIL

B uem cocrout cymHuocts TeopunllaByasne?

B uem coctout cyurHocts Teopuu . JansTona?

B yem cocTouT CYyIIHOCTH KIIACCUYECKOTO ATOMHO-MOJIEKYJIIPHOTO YUeHUs?

Kak Onosornueckas kiracCupuKanys oOMOraeT 0CO3HATh B3aMMO3aBUCUMOCTh COCTaBa,

CTPYKTYpPBI U CBOMCTB?

34.
35.
36.
37.
38.
39.
40.
41.
42.

Kaxkue mapcTBa ®UBbIX OPraHU3MOB MOYKHO BBIJICITHUTH?

Uro npencrasnset co00il reHeTHYeCKHii KoJ?

Uro takoe JIHK?

Yrto Takoe MEXaHUYECKOE JIBIKEHHE?

Yto 03HaYaeT OTHOCUTEIBLHOCTh MEXAaHUYECKOTO IBUKCHUSA?

Y10 NOHMMAIOT IT0JT BOJTHAMM ?

UYto Takoe 3NEeKTPOMarHuTHbIE BOJIHbI?

Kakue cBoiicTBa SBISIOTCS OOIIMMU JIJI BOJH M YaCTHIL?

[IpoTrBOpEYUT JIK TEOPHST OTHOCUTEILHOCTH HAYYHBIM TOJIOKEHHSIM, Pa3BUTHIM J10 TTOSIBJICHUS

3TOI HOBOW TEOPHUU?

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.

B uem nposBisieTcst B3aUMOCBSI3b IPOCTPAHCTBA, BPEMEHU U MaTepuun?
Uro Takoe daykTyanus u oudypxamms?

Yro Takoe OHTOreHes?

Kak o6pa3oBanace BceneHHas?

Kak ¢popmuposanace ConmHeuHas cuctema’?

Kax mpoucxoanina sBontonus xu3H1 Ha 3emie?

Kak opmupoBaics 4enoBek pa3yMHBIN?

UYro Takoe TeXHHUKa?

UYro Takoe Hay4YHO-TEXHUYECKH mporpecc?

Kak ¢popmynupyroTcs 3aKOHbI COXpaHEHUS UMITYJIbCa U YHEPTUH?
Kak paGotaeT TeroBoii ABUraTess?

Kak paccunrats KIIJ] TenmoBoro asuraresns?

KakoB npunImn paboTel reneparopa’?

KaxoB mpunIumn paboTsl 3JeKTpoABUTATENSA?

Uro Takoe nazep?

Kak nporekaroT sigepHble peakiuu?

KakoB npuHImn paboTel aTOMHON 3JIEKTPOCTAHIIUH?

Kak yctpoen komnbsrotep?

Urto Takoe nmonumepsl?

Kak panroHaibHO OpraHn30BaTh MUTaHUE YETOBEKa?

UTto Takoe BUTAMUHBI?

Uto Takoe UMMYHUTET U TOMEOCTA3?

Kak neunts 3a00eBanus, CBI3aHHbBIE C TApA3UTAMU?

Kaxk neunts BUpycHbIe 3a0051eBaHms?

UYro Takoe reneTuueckue 0one3Hu?

UYro Takoe skonorus’?

Uro Takoe 6mochepa?

Kak M0>xHO pemath 3K0JI0THYeCKue IpooIemMbl?

Uro Takoe Hoochepa?

B uewm 3akiioyaeTcst MOpajibHasi OTBETCTBEHHOCTh YUEHBIX?

Tecm ona camokonmpons
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1. 3akoH Kemepa yTBepkaaer, 4yTo Kaxkaas IUIaHETa IBHXKETCA IIO
IIIUIICY, B OTHOM U3 (OKYyCOB KOTOporo Haxoautcst ConHIe.

2. PEBOJIIONMH B 310Xy B0o3pokaeHus npeiecTBoBaia MUPOBO33pEHYECKas]
PEBOJIIOLIHSL.

3. AOGCTpaKIus WK MaTepUaTbHBIA 00BEKT, KOTOPHIE 00JIa/1af0T TOJIHKO OCHOBHBIMH CBOMCTBAMH
Y CBSI3SIMH MPOTOTHIA, & B OCTAJILHOM CYIIECTBEHHO MPOIIE €Tr0, — 3TO:
4. ABTOpOM HepI/IOI[I/I‘-ICCKOI\/'I CHUCTEMbI XUMHWYCCKUX JICMCHTOB SABJISICTCA:
5. ABTOpOM 3BOJIIOIIMOHHON TE€OPHH B OMOJIOTUU SIBISETCS: .
6. B 20-x romax XX Beka Hauajgo BTOPOro JTama HAYYHOW PEBOJIOLMU CBS3aHO C:

7. B reomerpun EBKiInia caMbIMU COBEPIIEHHBIMU (PUTypaMU CUUTAJIUCH:
8. B lpeBueii I'pertun JIeBkumnm u JleMOKpUT ObUTH OCHOBATEISIMHU: .
9. B lpeBneit ['peiun okpyx)aromuii MUp, CYIIECTBYIOIINN BEYHO, HE CO3/JaHHBIA HUKEM HU U3
00roB, HM M3 JIOJEeH, — MHp, CTAaBLIMHA YHOPSIJIOYEHHON CcUCTeMOM Orarojgaps yHHBEpPCAIbHOMY
KOCMMYECKOMY 3aKOHY, — 3TO: .
10. B kaxmoil BemM, 1O ApHCTOTENO, OOHApyXMBAaeTCsl COCIUHEHHE MaTepuu H

11. B kapTuHe Mupa, co3gaHHoi J[eMOKpUTOM, HET MecTa: .
12. B xuure Hwuxonas Komepuuka «O BpameHun HeOecHbIX cdep» MpeacTaBicHa
MOJEJIb MHpA.

13. B ocHOBy Mupa aTOMUCTHYECKas IIporpamMma IOJIOXKWJIa MeNbYaline, HeIAeIUMbIe,
OecCTpYKTYpHBIE YaCTHUIIBI: .

14. Bce onTuyeckue sBICHUS CBOIATCS K B3aUMO/ICHCTBUIO.

15. I'paBUTaLIMOHHAS CHUJIa TOCTIOJCTBYET B! .

16. TI'paBuTanimoHHOE B3aMMOJCUCTBHE TEeM OoJbllle, YeM OOJbIle
B3aUMO/IEUCT-BYIOIIHX TE.

17. I'paBuTanyis Bceraa NposiBISETCSA TOJNBKO KaK: .

18. Enunas Teopus B3aUMOJICHCTBUS YCIICIIHO OMHUCHIBAET BCE IMPOIECCHI,
MIPOUCXOIALINE IIPH SHEPTHUIX OT JOJEH DJIEKTPOH-BOJIBTA 10 COTEH FUIadJIEKTPOH-BOJIBT.

19. 3akoH, cOrjacHO KOTOpOMY JH000€ WHAMBUAYyaTbHOE XMMHUYECKOE COCOUHEHHE O0yamaeT
CTPOrO OIIPENEIICHHBIM, HEU3MEHHBIM COCTaBOM, — 3TO 3aKOH .

20. U. Bepuenuyc ycTaHOBHJ, YTO B OCHOBE (PYHKIIMOHHPOBAHHUS >KUBOTO OpPTraHU3Ma JICKUT:

21. H3oton —  Pa3HOBUAHOCTU OOHOTI'O XUMHNYCCKOI'O 3JICMCHTA, OTIINYAaOIINCCA:

22. HcXOIHBIM TIOJIOXKEHUEM TEOPUU CHJIBHOTO B3aMMOJEHUCTBHS SIBISETCA MOCTYyJaT O
CYIIECTBOBaHUU TPEX TUIIOB 3apsJI0B.

23. KBanToBas (u3nka BHICKA3bIBACT MPEIOIOKEHNE O CYIIECTBOBAHUH B
OIMHMCAaHUU BEIIECTBA U MOJIs, PEPMHUOHOB U OO30HOB.

24. KBaHTBHI TOJIEH, KOTOpBIE, XOTS W O0O0JIaal0OT KOPITYCKYJSIPHBIMH CBOWCTBAaMH, B KJIACCH-
YECKOM Ipeielie BHICTYNAIOT KaK MOJIA:

25. Jlerkue sneMeHTapHbIEe YaCTUILIbI, CIIMH KOTOPBIX paBeH 1/2, — aro0:

26. JlenToH — mepBasi OTKpbITasi HeCTAOWIIbHASL YaCTHIIA: .

27. Marepuaibl, CiocoOOHbIE PUOOPETaTh 3aJaHHYI0 (OPMY MPH HATPEBAHUH TIOJT JABJICHUEM U
YCTOMYMBO COXPAHATH €€ MOCIE OXJIAKICHUS, — 3TO: .

28. Metoapl ympaBieHHS XHUMHUYECKMMH MpPOLIECCAaMU, BIUSIOIIME HA CKOPOCTh MPOTEKAHUS
XUMUYECKON PeaKlUu, Ha3bIBAIOTCS: .

29. Metonpl yrpaBieHUS XUMUYECKUMHU MPOLECCAaMU, BIMSIONIME HAa CMEIIEHHUE XMMHYECKOTO
PaBHOBECHSI PEAKIIUU, — HTO METObI YIIPaBICHUS

30. HaunGosee W3BECTHBIMU aJpOHAMU SIBIISFOTCS: ;

31. HanMeHbliee OUCKPETHOE 3HAUEHUE 3apsAja — KBAaHT — HAa3bIBAIOT
3apsAIOM.

32. Hayka o cocTaBe, BHyTPEHHEM CTPOEHUU M IMPEBPAIICHUU BEIIECTBA, a TAKXKE MEXaHU3Max
ATUX MPEBPAILICHUHN, — 3TO: .

33. Hayka o0 oOMeHe BEIIECTB M XHMHYECKHX IMpOIeccax B JKUBBIX OpPraHU3Max — 3TO:




22

34, Heittpon AMEET 3apsia;
35. HoBas ¢u3uka Hauagach ¢ M3y4eHHUS CTPOCHUS: .
36. OrpoMHas poJib TPaBUTAIIMOHHOTO B3aMMOJICHCTBHSI ONPEICISIETCS €TO:
37. OHO# U3 BaXKHBIX XapaKTEPUCTHK YACTUI] SIBISICTCS UX: .
38. Opranuueckue BeliecTBa OEIKOBOW MPHUPOJBI, KOTOPbIE CUHTE3UPYIOTCS B KJIETKax U BO
MHOTO pa3 YCKOPSIOT NpPOTEKAIoIMe B HUX pEaklHUH, HE TOJBEpPrasch MPU ITOM XHUMHUYECKUM
NpEBpALLEHUAM, — 3TO: .
39. OcHOBHast (PYHKIHSI CHJIBHOTO B3aUMOJCWUCTBUA — COCAMHITh KBAPKW W AHTHUKBAPKU B:

40. OTKa3 OT KJIAaCCHYECKOro MpeJICTaBIeHUs: 00 aToOMax Kak HeJeJMMBIX YacTUIaxX MPOU30ILeN B
1897 r., xorna I>x. TOMCOHOM OBLIT OTKPBIT: .
41. IlepBoe BpeMsl CYUTAIIOCH, YTO KBAPKOB BCETO TPH TUIA — MX HA3BAJU: .
42. TlepBbIM M3 BCEX M3BECTHBIX CETOMHS (DyHIaMEHTaJIbHBIX B3aUMOJCHCTBUH, KOTOPOE CTAJIO
MpeIMETOM HCCIIEI0BAaHUS YUEHBIX, SIBUJIOCH B3aUMO/ICHCTBHE )
43. IlepBbIM XUMHYECKHM IPOIIECCOM, OCBOEHHBIM 4YEJIOBEKOM U HCIOJb30BaHHBIM IS
peoOpa3oBaHUs OKPY KAIOIIEH cpebl, cTaja peakius:
44. IlepeHOCUYNKHU CUIIBHOTO B3aMMOICHCTBHS HA3BAHBI:
45. Tlom BemIeCTBOM MOAPA3yMEBAIOT pA3IMYHBIE YACTHIBI W Tella, KOTOPBIM MpHCYyIIa

46. TlonoXuTenbHO 3apsKEHHAs MUKpPOYACTHIA, KOTOpas HAMHOTO MEHbIIE aToMa, HO B HeH
MIOYTH MOJHOCTBIO COCPEOTOYEHA €r0 Macca, — 3TO: .
47. TloHsatne O KOPIYCKYJSPHO-BOJHOBOM JyalM3Me€ pAaCIHpOCTpaHseTCs Ha  BeCh:

48. IlocnenoBarenbHOE ONMUCAHUE , PaCKpbITHE €ro MEXaHW3Ma — OJHa U3
HEHTPAILHBIX 3a/1a4 BCEH (PU3UKH.
49. IlpeBpallieHHe YaCTHIl M AHTUYACTUI] B (OTOHBI M ME30HBI OOJBLIMX SHEPrHMd — 3TO:

50. ITpoTOH ¥ O3UTPOH UMEIOT 3aPsA; .
51. Pa3BepTHIBAIOMIMIICS BO BPEMEHH U MIPOCTPAHCTBE MPOIIECC BO3JCUCTBUS OJHUX OOBEKTOB Ha
Apyrue myTeM oOMeHa MaTepueil U IBUKEHUEM — 3TO: .
52. Peakiuu, NpoTeKaroIye ¢ NOTJIOMIEHUEM SHEPTUHU, — 3TO PEaKuu .
53. PeampHas (¢usnueckas cucTtemMa, TMoOJ€ C MHHUMAIbHOW DJHEPrHe —  ITO:

54. PeanbpHOCTH CymeCTBOBaHHd aTOMOB, ATOMHOC CTPOCHHC BCIICCTBA OBLIO YCTAHOBJICHO B!

55. Pesepdopmom mocie ero omnbIToB ¢ anmb(a-vactumamu B 1911 1. mpemioxeHa
MOACJIb aTOMa.

56. C moMoubio MPOIECCOB BEHIECTBO MPUPOALI MEHAETCS KOPEHHBIM
o0Opa3zom.

57. C TOUYKM 3peHHs] COBPEMCHHOW HayKW (U3MYECKOE B3aWMOCHCTBHE BCEr/Ja IMOAYUHSICTCS
MPUHIUITY , TO €CTh UAET C HEKOTOPBIM 3ala3/IbIBAHUEM.

58. Camoe ci1aboe n3 BceX U3BECTHBIX B3aUMOIEHCTBUI — 3TO: .

59. Camoil Ba)kHON XapaKTEPUCTUKON YaCTHULL SIBISAETCS — COOCTBEHHBIH

MOMEHT KOJIMYECTBA JIB)KEHHS (MMITYJIbCa) YACTHIIBL.
60. CaMbIM HEOOXOIUMBIM CETOJIHSI METAJJIOM SIBJISICTCS:
61. CMech BelIECTB B BBICOKOJIUCTIEPCHOM COCTOSTHUHM — 3TO: .
62. CoBpemeHHas (Qu3MKa co3jaia 0ojiee COBEPIICHHYIO U TOYHYIO TEOPHUIO HJIEKTPOMarHeTu3ma,

B KOTOPOH YYTEHBI ACIIEKTHI SIBIICHUS.
63. CoBpeMEHHON HayKe U3BECTHBI XUMUYECKHUX AJIEMEHTOB.
64. CornacHO NPUHLMUITY , B3aUMOJICCTBHUE MEXKIY TeJaMH MPOUCXOIHUIIO

MTHOBEHHO Ha JIIOOOM pPacCTOSHUHM, 0€3 KaKuX-TUOO MaTepuajbHbIX HOCUTENEeH (areHTOB
B3aUMOJICHCTBUS).

65. Co3manue ¢ MOMOINBIO OMOXMMHYECKOTO WM XMMHUYECKOIO CHHTE3a OTCYTCTBYIOLIMX B
npupoze monekyn JIHK, criocoGHBIX, 0HAaKO, pa3MHOXKATHCS M y4aCTBOBATh B CHHTE3€ OEIIKOB B KIIETKE-
XO035MHE, U3MEHSS €€ TeHETHYECKYI0 POrpaMMy, — 3TO:
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66. CompoBOXIeHHE KaKIO0M XMMHUUYECKOW pPEaKIUuu repeMenieHueM
Macc MOJIEKYJI peareHTOB, BbIACJICHUE WM MOTJIOIIEHHE TeIUla 3a CUET pa3pbiBa WM 00pa30BaHuUs CBsI3el
B HOBBIX MOJIEKyJlaX YOEeIWTENbHO CBUAETEIBCTBYET O TECHOM CBSA3M XMMHUYECKHX M (DU3MYECKHUX
SIBJICHUU.
67. TailiHoe 3HaHME O BCEOOIIEM TIPEBPAIICHUH BEIIECTB M JJIEMEHTOB, B YAaCTHOCTH, O
MpEeBpalllcHNH  HEONaropoJHBIX METalIoB B  OlaropogHeie  (3010T0 U cepedpo), — ITO:

68. Tena, umeromue omnpeeneHHbII 00beM, HO HE HUMEIOIUE YHpPyroctu (GopMbl, — 3TO:

69. Tena, oTiIMyaroKecs MOCTOSHCTBOM (POPMBI U 00BEMa, — ITO TeNa )
70. Teopust B3aUMOJCUCTBUM, B KOTOPOI AJIEKTPOMArHUTHOE, C1a00€ M CHILHOE B3aUMOICHCTBHS
OyoyT paccMaTpuBaThCsi Kak pa3jMyHble MPOSABIEHUS E€AMHOTO TONs, — O3TO Teopus

71. Teopus CUIBHOTO B3aUMOJEUCTBUS SIBISECTCSA TUIIMYHON TOJIEBOM TEOpUEW U Ha3bIBAETCS
KBaHTOBOM: .

72. YckopeHHE XMMHUYECKON peaklud B TMPUCYTCTBUU OCOOBIX BEHIECTB — KaTaan3aTOpOB,
KOTOpBIE B3aMMOJICUCTBYIOT C PEareéHTaMHu, HO B PEAKLIHMH HE PACXOIAYIOTCS M HE BXOASAT B KOHEYHBIN
COCTaB IPOJYKTOB, — 3TO: .

73. XAMHYECKHE MPOIECChl 0a3upyroTcs Ha B3aUMOJICICTBHH, U3y4aEMOM
(U3HUKOH.

74. XUMUYECKUE PEAKIUHU, MPOTEKAIONINE C BBIJCICHHEM JHEprud (OOBIYHO, B BUJIC TEIUIA H
CBETa), HA3bIBAIOTCS PEAKIHSIMU .

75. LiBeToBbIE 3apsiAbl CO3AAIOT MOJIS ¢ MPUCYIMMHU UM KBAaHTAMMU: .

76. UacTuiia rpaBUTAIMOHHOTO 3apsija, CO3Aarolias BOKPYT ceOs rpaBUTAlMOHHOE TOJE, — 3TO:

7°7. HacTHLBI C LIEJIOYUCIICHHBIM CIIMHOM Ha3bIBAOTCS: .
78. YacTuupl, KOTOpble HE SBISIIOTCS aTOMaMH WIM aTOMHBIMHM SIpaMU, Ha3bIBAIOTCS:

79. DneKkTpoH UMeeT 3apsi; .
80. DneMeHTapHbIE YAaCTHUIIbI, YIACTBYIOIIME B AIEKTPOMArHUTHOM M CIaOOM B3aUMOJICHCTBUSX,
— 3TO:

Omeemol ¥k mecmy: 1. nepbiii; 2 HayuHoil; 3. moxens; 4. I.1. Mennenees; 5. Y. [lapBun; 6.
CO3/IaHMEM KBaHTOBOI MEXaHUKH; 7. map u Kpyr; 8. atoMusma; 9. kocmoc; 10. dopwmsr; 11. cnyuaitHocTu;
12. remmouentpuueckas; 13. atombl; 14. anexTtpomarHutHomy; 15. makpomupe; 16. maccsr; 17.
nputshkenue; 18. anekTpociaadboro; 19. mocrostHeTBa coctaBa; 20. Ouokatanms; 21. aTOMHBIMHA MacCaMu;
22. uBetoBbIX; 23. cummerpuu; 24. 0030HBI, 25. nenToHsl; 26. MrooH; 27. mmactmaccel; 28.
KUHEeTHYEeCKUMHU; 29. TepmoanHamuueckue; 30. MpOTOHBI U HEUTPOHBI; 31. enuHUYHBIM; 32. Xumus; 33.
ouoxumus; 34. HelTpanbHblid; 35. aroma; 36. yHuBepcaidbHOCTBIO; 37. Mmacca; 38. depments:; 39.
anponsl;, 40. snekTpoH; 41. apomartamu; 42. rpaButanmonHoe; 43. ropenus; 44. rimoonamu; 45. macca
nokost; 46. aromHoe sapo; 47. Mukpomup; 48. B3aumoaecTBust; 49. anHUrwIsIUs; 50. MONOKUTEIBHBIH;
51. B3aumogeiictBue; S52. suHpotepmuueckue; S53. BakyyMm; 54. XIX Beke; 55. mnanerapHas; 56.
XUMHYECKHX; 57. Onmm3koxeiictBus; 58. rpaButarnmionHoe; 59. cnuH; 60. xenmezo; 61. kommowm, 62.
KBaHTOBO-1oJieBbie; 63. 110; 64. nanpHOAEHCTBUA;, 65. reHeTHYECKass UHXKEHepUs; 66. MEXaHUUYECKUM;
67. amxumus; 68. xuakoctu; 69. tBepasie; 70. Benukoro oObeAMHEHHS, 71. XpOMOIWHAMHUKOM; 72.
KaTaym3; 73. SJIEKTPOMAarHUTHOM; 74. 3K30TepMUYecKuMH; 75. 6030Hamu; 76. rpaBUTOH; 77. 6030HAMH;
78. anemeHTapHbIMU; 79 oTpuiiaTenbHbIi; 80 TENTOHBI.

6. MeToanueckne yKazaHus JJis1 00y4AIOLIUXCSH M0 OCBOEHHUIO IV CIIATIIMHbBI
HNuHoBanuoHHbIe 00pa3oBaTeibHbIe TEXHOJIOTHH

Bun o6pazoBarenbHbBIX Ne tembl / Tema siekuuu Ne mpaxkTHyeckoro (CeMUHapPCKOTO)
TEXHOJIOTHUi1, CPE/ICTB Mepeaadn 3aHATHSA/HAaNMEHOBAaHHE TEMBI
3HaHUi, (HOPMUPOBAHUS
YMEHHUH U IPAKTUYECKOTO
OIBITA

1 cemecmp
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Jlexyus-ouckyccus

3ausarue 1. «EctecTBO3HAaHUE —

Craio-rexumn Nel/EcrecTBO3HaHHME | | COBOKYIHOCTH HAyUHBIX 3HAHUH O
Y METO/Ibl IO3HAaHUS MUpa; | npupoje. HayuHoe no3Hanue:

Jlexyuu ¢ pazbopom o .

. TEOPETUYECCKHUIA U SMITUPUIECCKUIA
KOHKDEMHbIX CUMYayull

ypoBHH. MoziennpoBaHue B HAYKE»

Jlexyus-ouckyccus 3anstue 2. «kEcTecTBEHHO-HAayYHbIE
Cnatio-nexyuu Nel/EcrecTBO3HaHME ¥ | OHATHUSA, 3aKOHBI U TEOPUH.

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUmyayuul

MCTOABI TO3HAHUA MUPA,

EcTtecTBeHHO-Hay4YHasi KapTHHA MUPA.
MHoroo6pasue MUPOB B KOTOPBIX MBI
KUBEM

Jlexyusa-ouckyccus 3ansatue 3. «CTtpoeHne  artoma.

Cnaiio-nexyuu Ne2/Mukpomup; [lepuoanueckuit 3aKOH u

Jlexyuu c pasbopom MEPUOINYECKAS cucremMa JN.

KOHKDEMHbIX CUmyayuul MeneneeBay

Jlexyus-ouckyccus 3ansgarTue 4. «Knaccuduxamms

Cnaiio-nexyuu Ne2/Mukpomup; HEOPTraHUYECKUX BEIIIECTB.

Jlexyuu ¢ pazbopom bnaroponnsie raspl.  YTIeBOJOPOIbI.

KOHKDEmHbIX CUmyayuu Heds. [lomnmepsn»

Jlexyus-ouckyccus 3ansTHE 5. «MonekynsipHo-

Cnatio-nexkyuu No2/MUKDOMID: KMHETUYecKass Teopus. ArperaTHble

Jlexyuu ¢ pazbopom ) POMHD; COCTOSIHMSI ~ BeIlleCTBA.  XUMHUYECKUE

KOHKDEMHbIX CUMYayull CBs3U. XWMHYECKHE pEaKIHd U WX
KJaccuuKarus»

Jlexyus-ouckyccus 3ansitue 6. « XuMuueckasi KHHETUKA 1

Cnavio-nexyuu Ne2/Muxpomup; paBHOBecue. PactBopsl. [lucnepcHbie

Jlexyuu ¢ pazbopom cucteMbl. CMecH BEIIECTBY

KOHKDEMHbIX CUmyayuil

Jlexyus-ouckyccus 3anstue 7. « QNeKTPONIUTHYECKAs

Cnavo-nexyuu Ne2/Muxpomup; nucconuanus. I'maponus»

Jlexyuu ¢ pazbopom

KOHKDEmHbIX Cumyayui

Jlexyusa-ouckyccus 3ansTue 8. «OKUCIUTENBHO-

Cnatio-nexyuu Ne2/Muxpomup; BOCCTAHOBUTEJIbHBIE PEAKIIUH.

Jlexyuu ¢ pasbopom DIIEeKTponan3. XMMUYECKHE HCTOYHUKH

KOHKDEMHbIX CUmyayuu TOKa»

Jlexyusa-ouckyccus 3ansatue 9. «Yenosek u Bcenennas.

Cnatio-nexkyuu Ne3/Meramup; ITpoucxoxnenue " CTpOECHHE

Jlexyuu ¢ pasbopom Bcenennoi»

KOHKDEMHbIX CUmyayuu

Jlexyusa-ouckyccus 3anstue 10. «[Ipubops! u ammapatsl 1J1s

Cnatio-nexyuu Ne3/Meramup; U3yYeHUs] aCTPOHOMHUYECKUX OOBEKTOB

Jlexyuu c pasbopom 3aKOHBI IBH)KEHUSI HEOECHBIX TEID»

KOHKDEMHbIX CUmyayuil

Jlexyusa-ouckyccus Sagatne 11. «lamaktuku  3BE3ILL

Cnatio-nexyuu Ne3/Meramup; CounHue»

Jlexyuu ¢ pazdoopom

KOHKDEMHbIX CUmyayuil

Jlexyus-ouckyccus 3anstue 12. «ConHeuHast cucremMa u ee

Cnatio-nexkyuu Ne3/Meramup; IUTAHETHI»

Jlexyuu c pasbopom

KOHKDEMHbIX CUMyayuil

Jlexyus-ouckyccus Jamatue  13.  «Ctpoenne  3emun.

Cnatio-nexyuu Ne3/Meramup; Jlutochepa»

Jlexyuu c pasbopom

KOHKDEMHbIX CUMYyayuil

Jlexyus-ouckyccus Ne3/Meramup; 3ansaTue 14. «I"'uapocdepa.
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Cnaiio-nexyuu
Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUmyayutl

AtMocdepar

2 cemecmp

Jlexyus-ouckyccus

3ansrue 1. «Ku3Hb ¥ npu3HAKU

Cnatio-nexyuu Ned4/Maxpomup; JKUBOTO. YPOBHU OpraHU3alUU KU3HU
Jlexyuu ¢ pazbopom Ha 3emuie»
KOHKDEMHbIX CUMYyayuil
Jlexyus-ouckyccus 3ansTtue 2. «MHOroo6pasue >XKUBbIX
Cnaiio-nexyuu Ned/Makpomup; oprann3moB. KieTka u HeKJIeTOUHbIe
Jlexyuu ¢ pazbopom (OpMBI )KU3HI
KOHKDEMHbIX CUMYyayuil
Jlexyus-ouckyccus
Cnaiio-nexyuu Ned4/Makpomup; 3anstue 3. « IKOJIOTUUECKUE CUCTEMBI
Jlexyuu ¢ pazbopom buocdepa»
KOHKDEMHbIX CUMyayuil
Jlexyus-ouckyccus
Cnatio-nexkyuu Ned4/Maxpomup;
3anstue 4. « OBONIOIMOHHAS TEOPUS»
Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUmyayuil
Jlexyus-ouckyccus
4 Y 3amstue 5. «Knmumar, cBer wu
Cnatio-nexyuu Ned/Maxpomup;
TeMIeparypa: IIPUCTIOCOOISIEMOCTh
Jlexyuu ¢ pazbopom
. KHUBBIX OPIaHU3MOB K MX YCIOBUSIM
KOHKDEMHbIX CUMYayull
Jlexyus-ouckyccus 3ansTue 6. «DNeKTpOMarHuTHas
Cnatio-nexyuu Ned/Makpomup; pupoJa cBeTa. BHyTpeHHSsT SHEprus
Jlexyuu ¢ pazbopom MaKpoCKonuueckoil cucremsl. TennoBoe
KOHKDEMHbIX CUMyayuil pPaBHOBECHE»
Jlexyus-ouckyccus
" Y 3anatue 7. «Bopma: ¢usnueckue u
Cnatio-nexyuu Ned/Maxpomup; .
XUMHUUYECKHe cBoicTBa. Poib BOIbl B
Jlexyuu ¢ pazbopom
. ouochepe»
KOHKDEMHbIX CUMYayull
Jlexyus-ouckyccus
Cnatio-nexyuu Ned/Makpomup; 3anstue 8. «PakTOpPHI KUBOH 1
Jlexyuu ¢ pazbopom HEKHUBOM MPUPOIBD»
KOHKDEMHbIX CUMyayuil
Jlexyus-ouckyccus
Cravio-nexyuu Ned4/Maxpomup; 3anstue 9. «KuzHp U Bpems.

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUmyayuu

buopurmer. OOMeH nHpOpMaIueii»

Jlexyus-ouckyccus
Cnaiio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUMYayutl

Ne5/EctecTBeHHbIE HAyKH
U TpOOJEMBI  3I0POBBS
YeN0BeKa;

3ausarue 10. «CucreMaTnyecKoe
[IOJIOKEHHE 4JeJI0BeEKa B MHUpe
JKUBOTHBIX»

Jlexyus-ouckyccus
Cnaiio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUMYayutl

Ne5/EctecTBeHHbIE HAyKH
U TpOOJEMBI  3I0POBBS
YeN0BeKa;

3ausarue 11. «I'eHeTHKA UeTOBEKA»

Jlexyus-ouckyccus
Cnaiio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUMYayutl

Ne5/EctecTBeHHbIE HAyKH
U TpOOJEMBI  3I0POBBS
Ye0BeKa;

3ausarue 12. «Pusuka yeaoBekay

Jlexyusi-ouckyccust
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull

NeS5/EctecTBeHHBIE HAyKH
U TpoOJIEeMBbl  30POBbBS
YeJI0BEKa;

3ausarue 13. « XUMHUS 4EI0OBEKAY
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Jlexyusi-ouckyccust
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull

NeS5/EctecTBeHHBIE HAyKH
U TpoOJIEeMBbl  3I0POBbBS
YeJI0BEKa;

3ansarue 14. «Butamussl. ['opMOHBI»

Jlexyusi-ouckyccust
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull

Ne5/EctecTBeHHbIE HAyKH
U TpoOJIEeMBbl  30POBbBS
YeJI0BEKa;

3ansarue 15. «JlekapcTBa»

Jlexyus-ouckyccust
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUMYayull

Ne5/EctecTBeHHbBIE HAyKH
U TpoOJIEeMBbl  30POBbBS
9eJI0BEKa;

3ansatue 16. «310poBbIit 00pa3 KUIHI»

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull

No5S/EcTecTBEeHHBIE HAyKH
U TpoOJeMBbl  30POBbA
YeI0BeKa;

3ausarue 17. «Pusmka v MOBCEIHEBHAS
JKA3HD YEJIOBEKA»

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull

No5S/EcTecTBEeHHBIE HAyKH
U TpoOJIeMBbl  3I0POBbA
YeI0BeKa;

3ansatue 18. «Xumus B ObITY»

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull

No6/EcTecTBEeHHBIE HAyKH
U TI00anbHbIe TPOOIEMBI
9eJI0BEYECTBA

3anstue 19.  «IIpoaoBoabCTBEHHBIE
npoOJIeMbl U TyTH €€ PELLICHUs»

Jlexyusi-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUMYayull

Ne6/EctecTBeHHbIE HayKH
U TI00anbHbIE TPOOIEMBI
4eJI0BEYEeCTBA

3anstue 20. «bonbliol aapoOHHBIN
KoJutaiiaep ATtomMHas HHEPreTUKa.
Hanorexnomnorus»

Jlexyusi-ouckyccus
Cnaiio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUmyayutl

Ne6/EctecTBeHHbBIE HayKH
U TI00abHBIE TPOOIEMBI
YeJI0BEeYeCTBA

3ausarue 21. « buorexHomorusa»

Jlexyusi-ouckyccus
Cnaiio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUmyayutl

Ne6/EctecTBeHHbIE HAyKH
U TI00abHBIE TPOOIEMBI
YeJI0BEYEeCTBA

Sausatue 22. «I'nmoOanbHBIE U3MEHEHUS
KIMMaTa © WX IOCIEACTBUA IS
YeJI0BEUECTBAY

Jlexyusi-ouckyccus
Cnaiio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEMHbIX CUMYayutl

Ne6/EctecTBeHHbIE HayKH
U TI00abHBIE TPOOIEMBI
YeJI0BEYEeCTBA

3ausarue 23. «IKOIOTHUECKHE
KaTacTpodsl U 9KOJIOTMYECKast
AKCIIEPTU3A

Jlexyus-ouckyccust
Cnaiio-nexyuu

Jlexyuu ¢ pazbopom
KOHKDEeMHbIX CUMyayuil

Ne6/EctecTBeHHbIE HAYKH
U TI00anbHBIE MPOOJIEMBI
YeJI0OBEUCCTBA.

Sauatue 24. «EcrecTBO3HaHHME WU

HCKYCCTBO»

B Havanme cemectpa cTyAgeHTaM HEOOXOJUMO O3HAKOMHUTBCS C TEXHOJOTHUECKON KapToi
JTUCHUIUINHBI, BBISICHUTH, KaKWe pe3yibTaThl OCBOCHHUS AUCIUIUIMHBI 3asiBJICHBI (3HAHHS, YMEHWS,
MPAKTUYECKUM OMmBbIT). J[Is YCHEIIHOro OCBOEHHUS AMCIMILTUHBI CTYJIEHTaM HEOOXOAMMO BBIMOIHHUTH
3a/IaHus], MPEAYCMOTPEHHBIE padoueld yuyeOHOM MporpaMMON AMCIUIUIMHBI M TPOUTH KOHTPOJBHBIC
TOYKH B CpPOKHM, yKa3aHHbIe B TeXHoiormueckoil kapre (pasgen 11). OT kayecTBa W MOJHOTHI HUX
BBITIONTHEHUST Oy/JeT 3aBHCETh YPOBEHb CHPOPMHUPOBAHHOCTH KOMIICTCHIIMM W OIICHKA TEKYIICH
yCIeBaeMOCTH MO AuciuIuinHe. [1o uToram Tekyieil ycneBaeMoCTH CTYACHTY MOXKET ObITh BhICTABICHA
OLICHKAa II0 IPOMEXYTOYHOM aTTECTallld, €CIM OTO IPEAYCMOTPEHO TEXHOJOIMYECKOM KapTou
qucUIIMHbL. COUCKH Y4eOHBIX MOCOOUH, HAYYHBIX TPYIOB, KOTOPHIE CTYJIEHTaM CJeayeT MpoYecTh U
3aKOHCIIEKTUPOBATh, TEMbI MPAKTUYECKUX 3aHSATUN U BOMPOCHI K HUM, BOIMPOCHI K HK3aMEHY (3a4eTy) u
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Ipyrue HEOOXOJMMBIE MaTepuaibl YKa3aHbl B pa3pabOTaHHOM /ISl JAaHHOHM AMCUUIUIMHBI y4eOHO-
METOJIMYECKOM KOMILIEKCE.

OcHoBHOI (OPMOH OCBOCHHUSI JAUCIUIUIMHBI SBJISCTCS KOHTaKTHas paboTa C IperojaBaTelieM -
JeKIUU, TPaKTHYECKUe 3aHsATHs, JabopaTopHble paboThl (NP HAIUYUUM B y4eOHOM TIUIaHeE),
KOHCYJbTAallii (B TOM 4YHCIIE WHAWBHIyAJIbHBIC), B TOM WYHCJIC TPOBOJUMBIC C MPUMCHCHHEM
JTUCTAHIIMOHHBIX TEXHOJIOTHUH.

[lo mucummimee dYacth TeM  (pa3lenoB) HW3y4aeTcss CTYACHTAaMH  CaMOCTOSITEIIBHO.
CamocTosaTenbHas paboTa mpeaycMaTpUBaeT MOATOTOBKY K ayJAUTOPHBIM 3aHSATHUSIM, BBHITIOJHEHHE
3alaHuil (MMChMEHHBIX Pa00T, TBOPUECKHUX IMPOCKTOB U JIP.) TIOJTOTOBKY K IMTPOMEKYTOYHOH aTTECTAIHH
(7x3aMeny (3auerty)).

Ha JIeKIMOHHBIX B MTPAKTHYECKUX (CEMUHAPCKUX) 3aHATHUSAX BBHIPAOATHIBAIOTCS HABBIKA U YMEHUS
00y4aromuxcs Mo MPUMEHEHHUIO TTOMYyUYEHHBIX 3HAHUM B KOHKPETHBIX CUTYyaIlUsIX, CBSI3aHHBIX C Oyayliei
npodeCCHOHABHON  NeATeNbHOCThIO. [l0  OKOHYaHWMM  W3ydYeHHWs AWCHUIUIMHBI  TPOBOJMUTCS
MPOMEXYTOYHAs aTTecTanus (IK3aMeH, (3a4eT)).

PerynsipHoe mocenieHne ayaAuTOPHBIX 3aHATHIH HE TOJIBKO CIIOCOOCTBYET YCIICIIHOMY OBJIaJICHHIO
3HAHUSMH, HO M TOMOTaeT OpPraHM30BaTh BpeMs, T.K. BCE BUJbl YUEOHBIX 3aHATUN pacrpeleieHbl B
CeMecTpe TUIAaHOMEPHO, C YYETOM HEOOXOIMMBIX BPEMEHHBIX 3aTpar.

[Ipumeuanue:

6.1. MeTtoanueckue yKazaHusi 1Jis1 00y4aomUXcs M0 OCBOCHUIO TN CHUIIIUHBI HA
NPAKTHYECKUX 3aHATHAX

[IpakTrueckue 3aHATHS 00YUYAIOIIMXCA 00ECTICUHBAIOT:
- IPOBEPKY U YTOUHEHUE 3HAHUIL, MOJYYSHHBIX Ha JICKIHSIX;
- TONYYCHHE HABBIKOB COCTaBJICHUS JOKIAJAO0B W COOOIICHWH, OOCYXXICHHS BOIPOCOB IIO
y4eOHOMY MaTepuany AUCHUTLINHBL;
- o0CyXJIeHHE BOIIPOCOB B ayJUTOPHH, pa3leleHHON Ha rpynmnbl 6 - 8§ oOydaromuxcs: Jm0o
WHANBUAYATbHBIX;
- BBITIOJTHEHUE TIPAKTUYECKUX 3aJIaHUM, 3a]1a4;
- MOJABEJCHHE UTOTOB 3aHATHHA MO PEHTHMHTOBOM CHCTEME, COTJIACHO TEXHOJIOTHMYECKOW KapTe
JUCTIUTUTAHBL,
- IpyTroe.
Conep:xanue 3aJaHUH I NPAKTHYECKUX 3aHATHI
Temvl nucomenuvix pabom, 3cce, OOKIA008
[TpyHIMITEI CHMMETPHUU 1 3aKOH COXPAaHEHHS B €CTECTBO3HAHUU.
EctecTBeHHOHayuHas, 330TepUyYecKas U peIUruo3Has KapTHHbI MUPA.
KoHuenuuu noucka CylHOCTH KH3HU.
CTpyKTYpHOCTb M LIEIOCTHOCTH B IPUPOJE.
I'mo6GanpHBIE TPOIECCH U MX HATIPABICHHOCTb.
OBOJIIONUS 3EMIIH.
[Ipupona 3emireTpsICEHUN.
[losiBneHue 1 CTaHOBJIEHHE OPraHUYECKOTO MHUPA.
[Ipupoanbie pecypchl 3eMIU U pa3BUTUE IUBUIIN3AIIH.
. 'enernueckuii kox. [Tpunnune! perukanuu JJHK.
. Kinonuposanue. Ilonb3a 1 0nacHOCTb.
. Bmusinue xocmoca Ha Ouocdepy 3eMiIH ¢ TOYKU 3pEHUS] COBPEMEHHON HAYKH.
. CoBpeMEeHHOE €CTeCTBO3HAHUE U BHICOKHE TEXHOJIOTHU.
. Konnenmmust B.U.Bepuanckoro o 6uocdepe u Hoochepe.
. PazBuTHE aTOMHOMN 3HEPrETUKH.
. 3Be3/1bI ¥ UX Cyabp0a.
. DIIEKTPOMAarHuTHOE MOJI€ U €T0 BIUSHUE Ha 3/I0POBbE UETIOBEKA.
. ConHeuyHasi akTUBHOCTb, aTMOC(epa U Moroja.
. DKCIIEpUMEHTAJIbHbIE UCCIIEIOBAHUS B UCTOPUHU €CTECTBO3HAHUS.
. O61eHayyHble 1 KOHKPETHO-HAYYHbIE METO/IbI UCCIIEI0OBAHUSI.
. Ponp MmaTeMaTuKH B COBPEMEHHOM €CTECTBO3HAHUMU.
. Monens boinbiioro B3pbeiBa U pacmupsitoieiicss BceneHHoM.
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[IpoGnema cymHOCTH KUBOTO, OTJINYHS OT HEXHUBOW MaTepHH.
CoBpeMeHHbIe TPOOIJIEMBI IUTOIOTHUH.
Ponp myTanmii 1 Okpy»Karomen cpeibl B 3BOJIFOLUH KUBOTO.
MexaHu3Mbl 0OpaTHOM CBSI3U M UX 3HAYEHHE B IPUPOJIE.
BnusiHue KocMHUUECKOro U3y4YeHHUs U COJTHEYHOW YHEPTUH Ha KUBBIE TeIa U OOLIECTBEHHbBIE
IIPOLIECCHI.
[IpoGiemMbl MHOXKECTBEHHOCTH pa3yMHbIX MUpOB U uzydenue HJIO.
ConHile, Kak 00BEKT U3yUYeHHUs. BiMsHuE KOCMUYECKOTO U3TyUeHHsI U COJTHEYHOM 3HEPruM Ha
YKUBBIE Te€JIa U OOLIECTBEHHBIE MPOIIECCHI.
CoBpeMeHHbIe TPO0JIeMbl aCTPO(PU3HUKH.
['maBHBIE BHIBOIBI CTICTIMAIBHON U 00I1IEH TEOPUH OTHOCUTEIIBHOCTH.
3HaYEHUE CUHEPTETUKH Ul COBPEMEHHOT'O €CTECTBEHHOHAYYHOTO ITO3HAHUS.
OO01eHayyHO€E 3HaU€HUE MOHATUS SHTponHHU. [IpobiieMbl COOTHOIIEHNS BELIECTBA, OIS U
JHEPIruHu.
CoBpeMeHHbIE NPECTABICHUS O IPOCTPAHCTBE U BPEMEHH.
OcHOBHbIE IPOOIEMBI COBPEMEHHON XUMUH.
EcTtecTBeHHOHAyuUHbIE TEOPUN IPOUCXOXKICHUS KUIHU.
OcHoBHbIE POOIEMbI TEHETUKU U POJIb BOCIIPOU3BOJICTBA B PA3BUTUU SKHUBOTO.
VYuenue o 6uochepe B.U. Bepnaackoro. Mepapxudeckoe crpoeHue 6rnocdeps U TpopuuecKue
YPOBHH.
Opranu3zanus U camMmoopraHu3anus B )kMBoi npupoe. CXoaCTBa U pa3anyuus MExXIy
PaCTUTEIBHBIM U )KUBOTHBIM MUPOM.
DKcrepuMEeHTAJIbHbIE UCCIIEI0BAHUS B UCTOPUH €CTECTBO3HAHUSI.

. OTnueckue npoOieMbl COBPEMEHHOM HayKH.

Ponb skcniepumeHTa B CTaHOBJIEHUH 3JIEKTPOMATHUTHON KapTHHBI MUPA.
WNHurerpainus HayK U NEPCHEKTUBBI PA3BUTHSI HAYKH.
Pa3BuTHE SBONIOIMOHHBIX UICH B OMOJIOTHH.
Ot mexanuku HploToHa — K cnienanbHoil Teopun otHocutensHoctu (CTO).
Pa3BuTHe pusnueckux npeacTaBiIeHU O CTPOCHNUHN BEIIECTBA.
OMIOUPUYECKOE U TEOPETUUECKOE B €CTECTBO3HAHUU.
Criennduika HayYHBIX PEBOJIOIMIA U HaAy4YHbIe peBoronnu 20 Beka.
Hanorexnonorus. [lepcrieKTUBBI pa3BUTHSL.
@dyHIaMEHTAIbHbIE B3aUMOJIEHCTBUS U UJIES «BEJIMKOI0 O0BEAUHEHUSY.
Bonpocwt 0na camokonmponsn
Yem oTiiMyaeTCsl HAyYHOE 3HAHUE OT APYTUX BUJIOB 3HAHUSA?
UTo0 03HAYaeT TEPMUH «HAYKa»?
Yro u3yyaer ecrecTBO3HaHUE?
KakoBa posp MaTeMaTHKHU B €CTECTBEHHO-HAYYHOM ITO3HAHUU?
Hy>xHa nu Hayke Mopaib?
Mo3kHO 7T TIO ONTMCaHUSM 3Be3AHOro Heba ['omepa pemrath aCTpOHOMHUYECKHE 3a/1a4uu?
Actponorus - 3To Hayka? OTBeYaeT JIi acTPOJIOTHsl KPUTEPHUSIM HAyYHOT'O 3HAHUSA?
Yo Takoe sKkIunTuKa?
Yro 3HaYUT yMeTh HaOMI01aTh?

10. Yem oTnmuaercs HaOIIOIEHNUE OT SKCIIEpUMEHTA?

11. Yro o3HavyaeT u3MepuUThH?

12. Kak o1leHUTh TOYHOCTh U3MEPEHUI?

13. Kak mporecc u3MepeHus BIUAET Ha U3MepsieMblil 00BeKT?

14. MoskHO 1 HabJII01aTh 3a MPUPOION, HE BHOCS UCKAKEHHUM B TIPOIECCHI, MPOUCXOIAIITNE B

Hen?

15.

Cy11ecTBYIOT JIU MPUHIMITHATIbHBIE OTPAHUYEHUSI HA BO3MOXKHOCTh ITPOU3BOIUTH U3MEPEHUS?

16. Comep>kuT I KaXkaasi KJIeTKa opraHu3mMa nHpopMmaluio 06 opranuzMe B 1esom?

17. 3aBUCHUT U CKOPOCTbH CBETA OT CKOPOCTH UCTOYHUKA, U3TyHaIOIIEro CBET, U OT CKOPOCTHU
IIPUEMHHKA, PETUCTPUPYIOIIETO CBET?

18. Kak pacnpeneneHsl MOJ0KUTEIbHBIA U OTPULIATEIIbHBIN 3aps/Ibl B aTOME?

19. Yro Takoe knetouyHas auddepeHurpoBka?

20. Yto Ttakoe meron’?
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21. Yewm paznuyaroTcs aHaJIU3 U CUHTE3, WHIYKUIUS U JeTyKIus?

22. Yewm oriuuaeTcs Kiaccu(HKaIusa OT CUCTeMaTU3aun?

23. Yro maet uCmonbp30BaHUE TAOIUI, TpauKOB, JHArpaMm?

24. Yro Takoe MojaenupoBaHue?

25. Tlouemy HEOOXOIUM AUAJIOT MEXTY HAYKOH U pEeTUTHEH?

26. Yto Takoe HayuyHas peBOIIOLUsA?

27. K xakuM KpyIHBIM U3MEHEHUSIM B €CTECTBO3SHAHUU IIPUBEJIO CO3/ITaHUE MUKPOCKOMa?

28. YT0 Takoe rMuMOTEeTUKO-AETyKTUBHBII METO/I TO3HAHUS PUPOIHI?

29. Yt0 Takoe MUKPOMHUP, MAKPOMHP U METAMUP U KAKOBBI X MacIITaObI?

30. Uem orpaHuveHbI HAIllM BO3MOKHOCTH MIPH U3YyUYEHUH OOJBIINX MAcCIITa00B MeraMupa u
MeNbYaNIIINX MacIITa00B MUKpOMUpaA?

31. Yro Takoe pa3pelieHue riaza’?

32. KakoB npuHIUI AEHCTBUS MUKPOCKOIA U TesecKomna?

33. Uro Takoe KOPMYCKYJISPHBIN U KOHTUHYAIBHBINA MOJXO0/IBI K OMUCAHHUIO PA3INYHBIX 0ObEKTOB
IPUPOBI?

34. Yro Takoe noJjie B LIMPOKOM CMBICJIE CJIOBA?

35. Kak HarmsgHo MOKHO U300pa3uTh nose?

36. Kak ommcath rpaBUTAIMOHHOE B3aUMO/ICHCTBUE TIPU MTOMOIIHM IPABUTALIMOHHOTO MOJIsA?

37. Kak onucatp 3JIEKTpUUYECKOE B3aMMOJICHCTBHIE MPU MOMOILY IEKTPUUYECKOTO MOoJIs?

38. Uro Takoe pyHaamMeHTaIbHbIC B3aUMOACHCTBYS U (DyHAaAMEHTaIbHBIC OIS ?

39. Kak B3anMOJIeCTBYIOT MOJIE U BEIIECTBO?

40. Yewm ompenensieTcs IBET BEIECTB?

41. Kakoii BeIMUNHON XapaKTepU3yeTCsl SHEPTUsl BOIHbI?

42. Yrto Takoe CIEeKTpbI BEUIECTB?

43. UYrto Takoe TeriIoBoe U3IydeHue?

44. Yro Takoe abCONIOTHO YEPHOE TEI0?

45. UYewm ompenensieTcst BET Tena?

46. Yrto Takoe CreKTpbI?

47. Yto Takoe KBaHT 3JIEKTPOMATHUTHOI'O U3ITyueHUs?

48. Kakwue nmapameTpsl XapakTepu3yIoT (JOTOH KaK BOJIHY U KaK YacTHILy?

49. B dem 3akiTt0uarOTCs KOPIYCKYJISIPHBIE CBOMCTBA 3JIEKTPOMArHUTHOTO TOJIsi?

50. UYro Takoe kpacHas rpanuna gorodddexra’?

51. Yro Takoe poTOH — BOJIHA WM YacTULIA?

52. UYro Takoe mjaaHeTapHas MOJENb aTOMAa U B YeM €€ HEJI0CTaTOK?

53. B uem cyth Mozenu aroma bopa?

54. KakuM ombITHBIM (haKTaM IpOTHBOPEYHIa MOENb aromMa TomMcona?

55. IIpu KakuX yCJIOBHSIX MPOSIBISIOTCS BOJHOBBIE CBOMCTBA YACTHI] BEIIECTBA U YACTHUII IO ?

56. Ilpu Kakux yCIOBHSX MPOSBISIOTCS KOPITYCKYJISIPHBIE CBOMCTBA YAaCTHI] BEIIECTBA U YACTHII
nosst?

57. B yem oTInuue aTOMUCTHYECKOTO M DJIEMEHTAPUCTCKOTO MOIX0I0B K OOBSICHEHHIO SBJICHUN
HIPUPOBI?

58. B 4em oTinume KOopnycKyJsipHOM Teopuu P. boilsis oT npeniecTByomux TeOpui reHe3nca
CBOIMCTB BeleCTB?

59. Yto HOBOTO BHEC B «KOPIMYCKYJsApHYIO (hunocoduio» 1. HeroTon?

60. B uem cyts xumnueckoi pesomtoruu XVIII B.?

61. MoOXHO M CUUTaTh TEOPHIO (hJIOTUCTOHA, JIOKHOCTh KOTOPOM B UTOTE OblIa TTOKa3aHa
JTaHHBIMU (GU3UKHU U XUMUH, HEHAYYHOU’?

62. Yem otnimuaercsa aroMHas Teopus 1. JlanbToHa OT NpenecTBYOMUX € BapuaHTOB
ATOMHUCTHUKHU?

63. B 4em coCcTOUT CyIIHOCTh KJIACCUYECKOT0 aTOMHO-MOJICKYJISIPHOTO YYEHUA?

64. Kaxyto ponb kiaccu(pUKaiuy U TUIIOJIOTHH UTPAIOT B €CTECTBEHHO-HAYYHBIX UCCIICOBAHUSIX ?

65. Kak 6nonornueckas kinaccuuKaius IoMoraeT 0Co3HaTh B3aMMO3aBUCHUMOCTh COCTaBa,
CTPYKTYpbI U CBOICTB?

66. Kak mosib30BaThCsl OMpEeASTUTEIIEM PACTEHHUIN WIIN )KUBOTHBIX ?

67. Kakue napcTBa >XKMBBIX OPTaHU3MOB MOKHO BBIICIIUTH?

68. Uro mpencraBiseT co00M TeHETUISCKUN KOJ?
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Kax undopmanus o 6enke cuursiBaercss ¢ JJHK?
Kak sta undopmalius TpaHcaupyeTcs B BUJIE TIOCTIEA0BATEIbHOCTH AMUHOKUCIIOT B Oenke?
UYro Takoe MEXaHUYECKOE JIBUKEHUE?
UTto 03HauaeT OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKEHUS?
Kakumu xapakTeprucTukaMy OMUCHIBAETCS MEXAaHUYECKOE IBUKEHHE?
Uro sBAsieTCS] MPUYMHON MEXaHUYECKOTO TBUKECHUS ?
Kax Komnepuuk orieHus oTHOCUTEIbHBIE paccTosiHus oT CoJHIIa 10 TUTaHeT?
Kakumu ¢akropamu ornpeaensieTcs: IBUKEHUE TEI C TOUKH 3PSHUS MEXaHUKHU?
Urto Takoe neTepMUHU3M?
UTo nNoHMMAIOT MOJT BOJIHAMU?
UYTo Takoe 3NEeKTPOMarHuTHbIE BOJIHbI?
Yem 00ycI0BIEHO BPEAHOE BO3ACHCTBHE HEKOTOPBIX JIEKTPOMArHUTHBIX BOJH Ha KHUBBIE

OpraHu3Mbl?

81.
82.
83.
84.
85.

Kakue cBolicTBa 00HapyKMBatOT BOJIHBI?

Kakwue cBoiicTBa SBIAIOTCS OOLIMMHU JIsl BOJIH U YacTHIL?

Kaxum ObiBaeT 3ByK?

Kak cBsi3aHbl XapaKTEepUCTUKHU 3ByKa C TapaMeTpaMH BOJIHbI?

ITpoTHBOPEUUT T TEOPHsI OTHOCUTEIBHOCTH HAYYHBIM IOJIOKEHUSIM, Pa3BUTHIM 10 MOSBICHUS

3TOW HOBOU TeOpUu?

86.
87.
88.

B 4yem nposiBisieTcst B3aMMOCBS3b IPOCTPAHCTBA, BPEMEHH U MaTepun?
Kakue npoueccbl MOTyT IpOTEKaTh B U30JIMPOBAHHON CHCTEME CaMOIPOU3BOJIBHO?
JIOCTaTOYHO JIM TOJIBKO 3aKOHA COXPAHEHUS SHEPTUH JUIs ONUCAHUSI BO3ZMOKHBIX

CaMOIIPOU3BOJIBHBIX MPOUCCCOB B U30JIUPOBAHHBIX cucTeMax?

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

Uro Takoe daykryanus u oudypxarms?

UYro Takoe OHTOreHes?

Kak o6pa3oBanace BceneHHas?

Kak ¢popmupoBanace ConmHeunas cuctema’?
Kaxk mpoucxoania sBontonus xu3H1 Ha 3emie?
Kak opmupoBascs 4enoBek pa3yMHBIN?

Yro Takoe TeXHUKa?

UYro Takoe Hay4YHO-TEXHUYECKHI mporpecc?
Kak hopMynupyroTcst 3aKOHbI COXpaHEHHs UMITYJIbCa U SHEPTUu?
Kak paboraet TennoBoii ABUraTeib?

Kaxk paccunrars KII/] TeruioBoro nsurarens?

100.KakoB npuHImn paboTel reHeparopa’?

101.KakoB npuHIMTI pabOTHI AIEKTPOIBUTATES?
102.Kakue criocoObl epeayu SHEPTUH BbI 3HAETE?
103.KakoB npHHITUT paIuOCBA3U U MOOUIILHOM TenepoHUM?
104.Yto Takoe nazep?

105.KakoB npuHIMI paboTHI Ja3zepa’?

106.Kak npoTekaroT siiepHble peakuun?

107.KakoB npuHIMI paOOThl aTOMHOM 3JIEKTPOCTAHITUHN ?
108.Kak yctpoeH komnbrotep?

109.YTo Takoe nmoaumepsI?

110.Kak pannoHanbHO OpraHu30BaTh MUTaHUE YEIOBEKA?
111.Y1o Takoe BUTaMHUHBI?

112.YT0 Takoe UMMYHUTET U TOMEOCTAa3?

113.Kak neunts 3a00€BaHus, CBSI3aHHBIE C TTapa3uTaMu’?
114.Kak neunTh BUpYCHBIE 3a001€BaHUsA?

115.Yto0 Takoe reHeTrueckue 60ae3Hn?

116.Yrto Takoe 3xosorusi?

117.Y1o Takoe 6nochepa?

118.Kak MOKHO pemaTh SKOJIOTHYECKUE POOIeMbl?
119.Yto Takoe HOOC(hepa?

120.B uem 3axirouaeTcsi MOpajibHasi OTBETCTBEHHOCTh YUEHBIX?
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JlabopaTtopHbie padoThI
JlaboparopHbie pabOThI 10 Jucyuniune yY4eOHbiM NIAHOM He NPeO0yCMOMpPeHbl

6.2. Meroanueckue yKa3aHus 1JIs1 BbINOJHEHUSI KOHTPOJIbHBIX padoT
Konumponvnan paboma exnouaem 6 cebs omeemvl HA KOHMPOJbHbIE GONPOCHL, peuieHue
CUMYAYUOHHOU 3a0a4U U HANUCAHUS ICCe HA 3A0AHHYI0 MeM).

Coaeprxanue 3aJaHuil 1J151 KOHTPOJIbHON padoThI

Tema 1 Ecmecmeo3nanue u memoobl NOZHAHUA MUPA

Ecmecmeosnanue — co60KynHOCMb HAYYHBIX 3HAHULL O NPUPOOe.

1. Uctopus ¢usuxu. 2. Ucropust Ouomorun. 3. Ucropust xumun. 4. Vctopust acTpoHOMHUH. 5.
Hctopus reorpaduu. 6. Bkinax poccuiickuxX y4€HBIX B pa3BUTHE €CTECTBEHHBIX HayK.

Hayunoe nozunanue: meopemuueckuii u smnupuyeckutl yposHu. Mooenuposanue 6 Hayxe.

7. Kpax ecTeCTBEHHO-HAyYHOW TEOpUM BHUTaIu3Ma. 8. I'Mmoresa o poyin €CTECTBEHHO-HAYYHBIX
3HaHUU B Moeill Oyayuieit npodeccuoHanbHOM aedarenbHocTu. 9. OnbiT Maiikenscona—Hepinu u ero ponb
B (opmupoBanun ¢usznuyeckoil kaptuHbl Mupa. 10. CpaBHMTENbHBIM aHaIM3 SMIMPUYECKOTO U
TeopeTu4ecKoro ypoBHs mo3HaHus. 11. CoBeplieHCTBOBaHHE MaTEMAaTHUYECKOTO MOJEIUPOBAHUS B
pe3ynbTare pa3sBUTHs BBIYMCINUTEIBHONM TEXHUKH. 12. MBICIEHHBIM 3KCIEPUMEHT U MaTEMaTHYECKOE
MOJIETUPOBAaHUE Y JAPEBHEIPEUECKUX HHKEHEPOB M acTpoHOMOB JlpeBHero Boctoka. 13. 3Hanus mo
MOpP(OJIOTUH ¥ ITUMOJIOTUM — OCHOBA B OCBOCHUU MPEIMETHBIX A3BIKOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
14. 3HavyeHne JTaTHHCKOTO U TPEYECKOTo S3BIKOB B ()OPMHPOBAHMM sI3bIKA Haykd. 15. MexayHapomHas
CUCTEMA €IMHULl — COBPEMEHHBIN BAPUAHT METPUUYECKOM cucTeMbl. 16. MonenupoBaHue — Kak METOA
Hay4yHOro no3HaHus. 17. Meroa mMonenupoBaHHsl B HayKe U TEXHHUKE, €0 OOBEKTUBHBIC U JOTMYECKHE
OCHOBBI.

Ecmecmeenno-nayunvie nonsamus, 3aK0Hbl U Meopuul.

18. Yetslpe ¢yHaameHTanbHble Teopuu B ¢pusnke. 19. CpaBHUTENbHAS XapaKTEPUCTHKA YaCTHBIX
1 (hyHIITAMEHTAIBHBIX 3aKOHOB B €CTECTBEHHBIX Haykax. 20. Teopus 3JeKTpOIUTHUECKON TUCCOIALINN U
€€ TPaKTHUYECKOE 3HAYEHHE B COBPEMEHHOM IPOMBIIUIEHHOCTH. 21. 3aKOHBI, YCTaHOBJICHHBIC
9KCIIEPUMEHTAJIBHO U B PE3YJIbTAaTE TEOPETUUECKUX U3bICKAHUH.

Ecmecmeenno-nayunas kapmuna mupa. Mrnozoobpasue Mupog 6 KOmopbix Ml HCUBEM.

22. Dranbl pa3BUTHs €CTECTBEHHO-HAy4YHON KapTHHBI Mupa. 23. ApucTtoTrerneBa KapTUHAa MUpa U
COBPEMEHHBIN B3I, HAa €CTECTBEHHO-HAY4UHYIO0 KapTuHy Mupa. 24. Brxnag yuéneix XVII—XX BB. B
pa3BUTHE SBOJIIOIMHM €CTECTBEHHO-HAYYHOM KapTUHBI Mupa. 25. McKycCTBO M apXUTEKTypa B TECHOM
CBSI3U C 3aKOHAaMH (U3UKH, XUMHUH, MATEMaTUKU — SIPKUN [pUMEp MPUHIMIIA JOMOJHUTEIBHOCTH. 26.
CoBpeMEHHBIE OTKpBITHSI B AaCTPOHOMHUH, KOTOpPBIE IIPOM3BEIM CEHCALIMM B €CTECTBO3HAHUM. 27.
ATOMHBII CHJIOBOM M CKaHUPYIOIIUI TYHHEIbHBI MUKPOCKOTIBI: MPUHIIUIIBI paboThl. 28. Hanomup, ero
ocobeHHocTH U mepcnekTuBbl. 29. M. B. JloMoHOCOB Kak aBTOp Mo3an4HOil kapTunbl «IlonmTaBckas
OWTBa» — OJIMH W3 MEPBBIX «HAHOTEXHOJIOTOBY Harei crpanbl. 30. [lapanienpHbie MUPBI 1 AHTUMHUPHI.

Tema 2 Mukpomup

Cmpoenue amoma. Ilepuoouyeckuii 3akon u nepuoouyeckas cucmema /[.1. Menoeneesa.

1. OtkpeiTHsi, B pe3yJbTaTe KOTOPBHIX OBLIO JIOKA3aHO CIIO)KHOE CTPOCHHE aroma. 2.
CpaBHuTENbHAs XapakTepucTuka mozeneir aroma Jx. Tomcona, 3. Pesepdopna u H. bopa. 3. )Kuznp u
HayyHas aesrenbHocTh Jl. JI. MIBanenko. 4. Bknaa B Hayky HoOeneBckoro naypeara B. ['eiizenOepra. 5.
HcTopus OTKpBITUS EPUOANYECKOTO 3aKOHA — OJHOI0 M3 (PyHIaMEHTaJIbHBIX 3aKOHOB MHUPO3JIaHUS —
. . MenneneesbiM. 6. [[. 1. MenneneeB — pycckuil y4€HbI-oHIUKIONEAUCT. 7. icTOpust OTKpBITHIA
rajulis, CKaHIUsl U TePMaHus — XMMUYECKHUX 3JIEMEHTOB, CYILIECTBOBAHNE KOTOPBIX OBLIO MpeAcKa3aHo
J. Y. MengeneesbiM. 8. Otanuus tabmunsl Hetonenaca u Meiiepa ot nepuoanueckoit cuctemst [1.1.
MenpeneeBa. 9. ®usnka — TeOpeTUYECKasi OCHOBA XUMHH.

Knaccugpuxayus neopeanuueckux eewjecme. bracopoouvie 2a3zvi.

10. HayuHass nesiTeIbHOCTh W OTKPBITHSA HOOENEBCKOTo Jjaypeara Yuibsima Pamzas. 11. Poas
HMOHHBIX COEIUHEHHUI B HEKUBOU IIPUPOJE U B J)KU3HU yenoBeka. 12. Kuakuii renuii 1 cBA3aHHbIE ¢ HUM
OTKPBITUS SBJICHUN CBEPXTEKYYECTH M CBEPXMPOBOAMMOCTH. 13. Amnorponusa onoBa. 14. Amnorponus
docdopa. 15. Ammorponust yrinepozna. 16. [lepconanuu: boitnb, Jlomonocos, I'ensmont, [Ipuctiu, bidk,
Kasenaum, leene, [Itane, JIaByasse, beprome, Ilpycr, Janeton, I'eli-JIroccak, ABoraapo, bepuenuyc,
Kannunuapo, /sBu, bynsen, Bénep, OctBanbn, Baut-I'odpd. Ozapenus u 3abmy’kKaeHUs 3HAMEHHTBIX
XUMHKOB. 17. 3HaUueHHE CTAJIN JJIsl COBPEMEHHOTO YesioBeka. 18. Bkiiaa pocCHlCKMX YUYEHBIX B pa3BUTHE
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YEepHOM W [BETHOM  METaJUIypIHH. 19. BO3MOXHOCTM U MEPCHEKTUBBI «CEPEOPSTHOW» U
uugpposort pororpaduu. 20. Ilepconanmuu: I'ecc, MengeneeB, Pamzaii, Kypnakos, Bepuep, Uyraes.
Ozapenust u 3a0i1yX/I€HUS 3HAMEHUTHIX XUMHUKOB. 21. BopoBomopoapl U MX NMPUMEHEHHE B KAaueCTBE
PaKeTHOr0 TOIUIMBA.

Venesooopoowl. Hegpmo. Ilonumepsoi.

22. A. M. bytnepoB — Bblgaroumiicss pycckuii xumuk. 23. M3omepus u MHOrooopasue
OpPTaHUYECKUX BemecTB. 24. AMHHOKHCIOTBI — «KHPIHUYUKWA» KU3HH. 25. OOnacTé TpUMEHEHUS
aJbJIETUIOB B IIPOMBIIIJIEHHOCTH U HApPOAHOM XO3sMcTBE. 26. CHHTETHUYECKHNE MaTEpHasbl U UX POJIb B
coBpeMeHHOM TexHuke. 27. Ilomumepbl — mpupoaHble MuHepansl. 28. IlomynpoBogHHMKHM, UX
KJaccu(UKalus ¥ UCIOIb30BaHUE B AIEKTPOHHOU TexHHKe. 29. McTopus ménka, meEIKOBOEe UCKYCCTBO.
30. Pycckwuii nén: ot pesneii Pycu no nammx nueit. 31. Hedtp u mpoaykTsr ee nepepadotku. 32. Hedts
KaK TOIUIMBHBINA pecypc Poccun. 33. Posib He(TH B pa3BUTHH yesloBeUecKOM nmuBuan3anuu (ot JpeBHero
Mupa A0 Hamux gHei). 34. 3nauenue Poccum B MUPOBOI cucTeMe JOOBIYM M TPAHCTIOPTUPOBKH HEPTH.
35. 1. M. I'yOkuH — ocHOBaTenb COBETCKOM HedTsaHOo#l reomoruu. 36. HedrsaHol kpusuc 1973 r. —
KpYyHHEHUIINN SHEPreTUUeCKUd KpU3HUC, €ro NMpU4YuHbl U nocnenctBus. 37. TomnuBo u ero Buubl. 38.
buoras, ero mnpousBoactBo u mnpumeHeHue. 39. HOxubii u CeBepHbIl MOTOKM: NpoOIEMBl U
nepcniekTuBsbl. 40. Pons Poccuu B MupoBoii 100bIYE M TPAHCTIOPTHUPOBKE Ta3a.

Monexynapno-kunemuueckas meopus. Aepecammuvie cOCMOAHUSA 6eujecmsa.

41. Vcropuueckoe pa3BUTHE MOJIEKYJISIpHO-KMHETHUecKoN Teopuu. 42. Kunernueckas Teopus
razoB /[x. Makceemna. 43. JI. boapiimaH — OCHOBaTeNnb CTaTUCTHYECKONM MEXAHUKU M MOJIEKYJISIPHO-
KuHeTnyecko Teopuu. 44. Ilnazma B mpupone u TexHuke. 45. Mctopus crekiia B 4eIOBEUECKOU
nuBmwiIn3anuu. 46. MckyccTBeHHbIE MOMMMEpBI: B3IMsAA B Oyaymiee. 47. OT NpUHIMIA OTHOCUTEIBHOCTH
I'. I'anunes — x Teopun oTHOCUTENbHOCTH A. DifHiuTeiHa. 48. )Kuakue KpUCTAUIbI U YETOBEUECKHM
oprauusM. 49. Hcropust OTKpbITHA Xuakux KpucramwioB. 50. HayuHas AesaTenbHOCTh M OTKPBITHSA
HoOeseBCcKoro Jaypeata YwinbsiMa Pam3zas. 51. Ponmb MOHHBIX COeMHEHHMH B HEKWBOW TPUPOAE W B
KU3HU uenoBeka. 52. XXuakuil renmii U CBA3aHHBIE C HUM OTKPBITHS SIBJICHUM CBEPXTEKYy4eCTH H
cBepxmpoBoauMocTU. 53. CpaBHHUTENbHAs XapaKTEpUCTHKA BEIIECTB C MOJIEKYJSIPHO U aTOMHOM
KPUCTANIMYECKUMHU PEUIETKAMU Ha TIpuMepe TBEPAOro YyIJeKHcaoro rasa u rpadura. 54. Anmas kax
MUHEpaJl, OJHa W3 KpUCTANIMYeCKuX Moaudukanuii yriaepoma. 55. Mcrtopus 3HameHHTOro anMasa
«Max» (nmm «Oxcenbcuopy», win «Kymnnunany). 56. J{parouenHsle kaMHHU (aiaMasbl, pyOHHBI, carndupbl)
B UCKYCCTBE, TUTEPAType, My3bIKEe, KHHOPHIbMAaX.

Xumuueckue cesasu. Xumuyeckue peakyuu u ux K1accu@urayus.

57. Tunel METAIIIMYECKUX KPUCTAJUIMYECKUX peII€ToK. 58. McTopus BOSHUKHOBEHUS U Pa3BUTHS
3€pKaIbHOr0 Mpou3BoAcTBa. 59. «KpeuaTelii» MeTamn ¥ uctopus MupoBoil aBuanuu. 60. Mcropus
MeTajnieckux JeHer B Poccun. 61. /[paroneHHble MeTaJlIbl U CIIaBbl B UCTOPUM MUPOBOTO UCKYCCTBA.
62. Posib COBpEMEHHBIX CIJIABOB B HayKe, TEXHHUKE, MEAUITMHE, ObITYy. 63. Docdop — Oenblii, KpacHBIH,
KENTHIN, u€pHblid. 64. Xumus u anxumus. 65. ['openue: Xxumuueckue 1 GU3NIeCcKre XapakKTEPUCTHKH. 60.
Peaknus wedTpanmzanuu u €€ NpUMEHEHHWE B MeauluHe, dapmakonoruu, Ouonoruu. 67. Peaknus
BbenoycoBa-XKabotuHckoro. 68. Xumuueckue peakiuu B ObITy. 69. XuMHUYecKre peakiuy B IpUpoIe.

Xumuueckasn Kunemuxa u pagHogecue.

70. Karanus B 6nonoruu. 71. I'. U. 'ecc — ocHoBaTens TepMoxuMuu. 72. MTHrubutops! U 061acThb
ux npuMeHenus. 73. IlpakTudeckoe uconb3oBaHWe (EPMEHTOB B HAPOIHOM XO3SMCTBE, B HAYUYHBIX
HCCIEAOBaHUAX U MeIULIMHE. 74. DH3UMbI U UMMYHUTET 4enoBeka. 75. Hayunas nestensHocth A. JI. Jle
[[larense. 76. buonormyeckas ponb W (PU3MOIOTHYECKOE ICHCTBHE amMMuaka. 77. DKOJOTHYeCKas
0€30MacHOCTb MPU MPOU3BOJICTBE, TPAHCIIOPTUPOBKE U MPUMEHEHNH aMMHUAKa.

Pacmeopui. [Jlucnepcuvie cucmemvr. Cmecu eujecms.

78. Jlatexkc M wu3genuss w3 Hero. 79. Dcrternyeckas, OWOIIOTMYECKas M KyJbTypHas pOJb
KOJUTOUJHBIX CUCTeM B ku3HM 4YenoBeka. 80. Komouansie cucremsl B meaunuue. 81. dpakuuoHHAs
MepEeroHKa XHUJIKOTo Bo3ayxa. 82. O0benuHéHHbIE Apabckue DMUpaThl — JKU3HB HA ONPECHEHHOU BOJIE.
83. OO6nacti TpUMEHEHUS NUCTWIIMPOBAHHOW BOAbL. 84. CyCHeH3WH W SMYJIbCUU: CPaBHUTEIbHAs
xapakTepucTuka. 85. EcTecTBeHHblE M HCKYyCCTBEHHBbIE a’po3oiu. 86. CycmneH3uu u sMmyiabcuu. 87.
EcTecTBeHHBIE U HCKYCCTBEHHBIE a3PO30JIH.

Onexmpoarumuueckas ouccoyuayusi. I uoponus.

88. CmanTe ABryct AppeHHMyC — KM3Hb M Hay4Has JeATeIbHOCTh. 89. 3akoH pa3z0aBiieHUs
OctBampna. 90. MHcropuueckue (akTel 00 snmekrponutudeckord nuccommanuu. 91. Crenenb
AIEKTPOJIUTHYECKON nucconanuu. 92. CunbHbIe U cnadbie d5ekTponuThl. 93. KoHcTanTa Aucconuanmm.
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94. Muccoumanusi Bonbel. 95. Bogoponuwiii mnokazatenb. 96. Cpenbl BOAHBIX  PAacTBOPOB
31eKTposauTOB. 97. CBOWCTBAa pacTBOPOB JIEKTPOIUTOB. 98. ['MAPONIN3 CONM B METULIMHE.

OKucaumenbHo-60CCMAan08UMeNbHble peakyuu. INeKmpoaus. Xumuieckue ucmoyHuKy moxda.

99. XXu3nb u HayuHas nestenbHOCTh . [IaBu. 100. Brian B Hayky HOoOeneBckoro naypeara @. @.
A. Myaccana. 101. AmromunueBas mnpomsbliieHHOCTs B Poccun. 102. IlomyueHue u npuMEHEHHE
rasioreHoB. 103. AKKyMyJISITOpPBI B COBPEMEHHBIX prOopax (MOOMIBHBIX TenedoHax, HOyTOyKax u T. I.).
104. barapeitku — ux Hactosimee u Oynaymee. 105. Hayunas nestenpHocTh JI. ['ampBanum — oTia
anektpodusnonoruu. 106. Pycckuit pusuk b. C. SIxobu, ero oTKpeITHS U U300pETCHHSL.

Tema 3 Mezamup

Yenosex u Bcenennas.

1. Bxnag U. Kemnepa, I'. lNanmunes, P. Jlekapra, Y. HeioTona B pa3BuTue Hayku o BeeneHnHoit. 2.
XKuznep n nearensHocts K. O. [Mnonkosckoro. 3. FO. A. I'arapuH — mnepBblii KOCMOHABT IIJIAHETHI. 4.
Pa3Butne kocMoHaBTHKM B Hameill crpane. 4. IlpencrtaBieHus CpeIHEBEKOBOTO uyeloOBeKa 00
OKpY KarolleM MUpe, MPOCTPAHCTBE U BpeMeHH. 5. Brigarommumecs actpodusuku 20 Beka.

IIpoucxooicoenue u cmpoernue BcenenHoll.

6. Hama ranaktuka — Maeunsiid [IyTe. 7. ACTponorus u acTpOHOMHSI — KPaTKUH UCTOPUUECKHUI
9Kckypc. 8. Mudomorus B acrpoHomuu. 9. Teopum BosHukHOBeHHss Bcenennoit. 10. CrpoeHue wu
passurue BeeneHHoi.

IIpubopul u annapamul 015 U3yueHUs ACMPOHOMUYECKUX 00BEKMO8.

11. Ucropus m3o0peTeHHs] TelecKoma M TMEepBble OTKPHITHS B aCTPOHOMHUH, CICNAHHBIE C €ro
nomorieio. 12. Kocmuueckne teneckomnsl «KommnTon», «Hanapa», «Croutiep», «Xab0m» u UX pOJib B
UCCIIeZIOBAaHUM aCTPOHOMHUYECKUX 00BekToB. 13. KpynHeiimue ontudeckue Teseckonbl Ha 3emie. 14.
ABTOMaTHUYECKHE MEXKIUJIAHETHBIE CTAaHIIMM M WX BKIaL B u3yueHue Bcenennoii. 15. IlepcnekTuBs
Pa3BUTHUS MEX3BE3IHBIX JIETATEIbHBIX allllapaToB.

3axonbl 08udicenus nebecHblx mei.

16. XKuznp u nearenvHocts W. Kemnepa. 17. XKusnp u aesrensHocts WM. HetoTona. 18. XKusne u
nesaTeabHOCTh J. Xab6na. 19. Bumumoe npmwkenue tiaHeT. 20. 3aKOHBI, KOTOPBIM TOJYUHSETCS
JBUKCHHE HEOSCHBIX TeTl.

L'anakmuxu.

21. Yépubie npippl BO BceneHHoil, ucropus uX wuccienoBaHuil. 22. PaguoranakTHKy Kak
HMCTOYHUKH MOIIHOTO paguousinydeHus. 23. Mex3BE3Has Nbulb, €€ mpuposa U cBoiicTBa. 24. MieuHbIit
[IyTe: ucropus uccinenoBanuda. 25. M3mepeHue paccToOsHUM 00 NajeKuX TajakTuk. 26. CnupanbHas
raJlakTHKa — KOCMUYeCKHii BUXph? 27. 3akoH Xa00ma u pacmmperne BeeeHHOM.

36e30b1. Connye.

28. Teopun NpoOUCXOKIEHUS U 3BOIOLMHU 3BE3N. 29. CpaBHMTENbHAs XapaKTEPUCTHKA 3BE3N-
TUTaHTOB M OenbiXx KapiukoB. 30. ColHEUHBIN BeTep W BIUSHHE €ro Ha muiaHeThl COTHEYHOW CHUCTEMBI
(ma mpumepe 3emun). 31. DBodroUUs 3BE3] TJIABHOW IMOCJIEIOBATEIbHOCTH, KapJIUKOB U TUTAHTOB. 32.
CBEepXHOBBIE 3BE3/bl: UCTOPHUS OTKPBITUS, OCHOBHBIE XapPAKTEPUCTUKH U UX POJIb B CHUHTE3€ TSKEIBIX
anemeHTOB. 33. CBepxXHOBBIC 3BE3[bl U METOAbl MX HaOmroaeHus. 34. BO3MOXHBI T MEX3BE3HBIC
TOJIETHI.

Conneunas cucmema u ee niaHemol.

35. Uctopust otkpsiTus miaHeT CosiHEUHOM cucteMbl. 36. DnamyHa [anel u ero uccieaoBaHus.
37. Tynrycckuit mereoput: (aktel U runoresbl. 38. FOmurep u ero cmytHuku. 39. llepepa — camas
Oommskas k 3emuie kapiukoBas riaHeta. 40. [Tnanera daston: rumotessl u gokasarenbcrBa. 41. IIbep-
Cumon Jlammac — «oten HeOecHOU MexaHuku». 42. MccrnenoBanus comHeuHOM akTUBHOCTH B 2015 roxy.
43. Mepkypuil — ropsiuas ranera. 44. Benepa — naHera 3aragok. 45. Mapc — kpacHas 1uiaHera. 46.
CarypH u ero cnyTHukH. 47. I'eoxumusa Ypana. 48. [Inyton — rutanera unu actepoun? 49. Hentys - ero
KoJiblla ¥ ciiyTHUKH. 50. 3emiia u ee cniyTHUKH. 5S1. [IporpamMmel 3auThl 3eMJ OT aCTEPOUIOB U KOMET.

Cmpoenue 3emnu. Jlumocgepa.

52. Hambomnee cunbHbIe M3BepkeHU ByJIkaHOB B XX—XXI BB. 53. KpynHeiimue rei3epsr Mupa
(Ucnanmus m Kamuatka). 54. 3emnerpsacenne u uyHamu B SAnonum B 2011 1. 55. Ilpuponnsie
katacTpodbl B jHuTepaTtype U uckyccre. 56. Kak denmoBek Biusier Ha ymrochepy. 57. Kapra cTtpoenus
3eMHON KOphl. 58. CBsi3b popm penbeda 3emun co ctpoeHuem nutochepsl. 59. BHyTpeHHe cTpocHHe
3eMIIH.

T'uopocghepa.
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60. HOxHbIli oxeaH — mnATHIH okeaH Ha 3emiie. 61 CapraccoBo Mope — 3arajgka npHpOJbI.
62. Mops-03épa Ha 3emne (MéptBoe, Kacnmiickoe, Apaibckoe). 63. Kapcroeie nemepsl B Poccuu. 64.
Mopckas Tema B IUTepaType 1 ucKyccTBe. 65. Kak uenoek Biuser Ha rugpocdepy. 66. MupoBoii okeaH,
KOHTHHEHTAJIbHbIE TTOBEPXHOCTHBIE BOJBI U MOA3EMHBIE BOJbL. 67. OcobeHHocTH cTpoeHus MHUpoBOro
OKeaHa.

Ammocghepa.

68. Atmocdepa 3emim — Harma 3ammra ot kocmoca. 69. Cmor B Jlormone 1952 r. u B Mockge B
2010 r.: cpaBHuTenbHas xapakrepuctuka. 70. Cwmepum, ux kiaccudukauus, NPUUYMHBI U MecTa
oOpazoBanus. 71. Camble cTpaiHble yparanbl U TaidyHbI TocienHero aecsatuieTus. 72. Kak uenoBek
BiMsgeT Ha atMocepy. 73. Tponocdepa — KyxHs noroasl. 74. OcoOGeHHOCTH CTpoeHUs aTMocgepsl. 75.
CocraB armMocdepsl 3emin. 76. Atmocdeprbie siBieaus. 77. CocTosiHEe aTMOC(EphI: MOToAa U KIUMar.
78. 3HaueHue aTMOC(EphI U ee OXpaHa.

6.3. MeToanueckue yKa3aHus JJisl BHITIOJTHEHUsI KYPCOBBIX PadoT (ITPOEKTOB)
KypcoBas paboTa (IIpoeKT) no oucyuniune yueOHviM NIAHOM He NpedycMOmpeHda.

7. Hacnopt ¢oHA OLIEHOYHBIX CPEACTB JIsl MPOBEACHNUS MPOMEKYTOYHOM aTTeCTAllNN
o0yyarommxcsi N0 JMCHHUIIMHE (3a4eT, 1M epeHIIUPOBAHHBIN 3a4eT)

q)OH,Z[BI OICHOYHBIX CPCACTB, IMMO3BOJIAKOIINC OLUCHUTH YPOBCHDb C(l)OpMI/IpOBaHHOCTI/I 3asBJICHHBIX
PE3YJIbTATOB OCBOCHHA AUCHUILIMHBI, ITPCACTABJICHBI CJICAYIOIUMHA KOMIIOHCHTAMU !

1 cemecTp

Kon ornieHuBaeMou | Tunm KoHTponsi (mexywut, | Bun xonTpons (ycmusii | KonuuectBo

KOMIIETCHIINH (WU €€ | POMEeNCYMOUHDbILL) onpoc, nucvMeHHbll | ITEMEHTOB

YacTH) omeem, NOHAMUUHbIL | (KOIUYeCmEo
OuKmanm, 80npoCos,
KOMNbIOMEPHLIL  mecm, | 3a0anuli), wm.
op.)

PJI4,PJI11,PJ114,PM3,P | mexywuti VCMHbLU ONPOC:

M4,PMS5,PII1,PI12,PII3,

PI14,PII5.PI16 KOHMPOIbHble 80NPOCHL 3
3a0anus

NPOMEHCYMOYHDLU Konmponvnas paboma 3 (60)
2 ceMecTp

Kon oueHuBaemolt | Tun koHTpons (mexywui, | Bung xoutponst (vemmuwui | KonmudecTBo

KOMIIETCHIIMH (WU €€ | POMEeANCYMOUHDbILL) onpoc, nucvMeHHblil | JTEMEHTOB

YacTH) omeem, NOHAMULHDBIL | (KOAUYeCmeo
OUKmaHm, 80NpOCO8,
KOMNbIOMEPHLIL — mecm, | 3a0anutl), wim.
op.)

PJI4,PJI11,PJ114,PM3,P | mexywuti VCMHBIU ONPOC:

M4,PMS5,PII1,PI12,PII3,

PI14.PIT5.PTI6 KOHMPO.IbHble 80NPOCH 3
3a0aHUs

NPOMEINCYMOYHBLL Hugh.3auem 3(60)

7.1. OueHo4HbIe CPEACTBA A5 TEKYIIEr0 KOHTPOJISA YCIEeBAEMOCTH, IPOMEKYTOYHOM
aTTecTAllMU 110 UTOraM OCBOEHUS! JTMCIUTIIMHbI

OueHouHbIe cpeicTBA (TIEpeUeHb BOMPOCOB, 3aJaHUI U

Pe3y.]'leaTbI OCBOCHHUSA JHCHUIIINHBI p )

PJ/i4, PM3,PI11,PII2 KoHTposibHBIE BOITPOCHI:
3naem: 1.Yt0 n3yuaer ecTecTBO3HAHHE?
CMBICIT €CTECTBEHHOHAYYHBIX MOHATUH u | 2.YTO 3HAYUT yMeTh HAOIIOIaTh?




3aKOHOB, C€CTCCTBCHHOHAYYHYIO
TCPMHUHOJIOTHUIO, OCHOBHBIC
CCTCCTBCHHOHAYYHEIC 3aKOHBI u

3aBUCUMOCTH; MECTO €CTECTBO3HAHUSI B
COBPEMEHHOM HAy4YHOW KapTUHE MUDA;
pOJb ecTecTBO3HAHHMA B (HOPMHUPOBAHUU
Kpyrosopa u (hyHKIIMOHATEHOM
rpaMOTHOCTH 4YCJIOBCKAa [JIsI PCHICHUSA
NPAKTUYECKUX  3aJay;  MOHATUS |
MPEJCTABICHUSI O >KUBOM MPUPOJE, €€
YPOBHEBOM OpraHU3allMU U 3BOJIOLNN;
MMPUHIUIIBI n METOAbI peuicHu-d
€CTECTBEHHOHAYYHBIX 3azad,
€CTECTBEHHOHAYYHOI'O aHanu3a u
MOJIETTUPOBAHUS,  TEOPETHYECKOIO0  H
AKCIIEPUMEHTAILHOTO UCCJICI0BAHMS;
COBpEMEHHbIE NMPOOJIEMBbl €CTECTBO3ZHAHMUS,
COCTOAHUC u MNCPCHICKTUBLI  pPa3BUTUA
3HaHW 00 OKpyKaroleh cpeie W >KU3HU
YeJI0BEKa
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3.Yem otnmyaeTcst HAOJIOACHHUE OT YKCIIEpUMEHTa?
4.Yt0 03Ha4aeT U3MEPUTH?
5.ConepKuT JI1 KaXk/1ast KJIIETKa OpraHu3Ma HHPOPMaIIUio
00 opranusme B 11eJI0M?
6.Yrto takoe JJHK?
7.4T0 Takoe MEXaHUYECKOE ABUKEHUE?
8.B uem mposiBiseTCs B3aMMOCBSI3b IPOCTPAHCTBA,
BPEMEHU U MaTepun?.
9.Yt0 Takoe OHTOreHe3?
10.Kax ob6pazoBasiach BceleHHas?.

PII2,P113,PI16,PJl14

Ymeem:

OIUCHIBATh u OOBICHATH
€CTECTBEHHOHAYYHbIE SIBJICHHUS U CBOMCTBA
OpraHu3MOB v HCII0Ib30BaHUEM
OMOJIOTHYECKUX, XUMHUYECKHUX u
(UBUYECKUX TIOHSATUH, TEOPH, 3aKOHOB U
3aKOHOMEPHOCTEH; 0o0pabaTbIBaTh,
OOBSCHATH  PE3yJbTaThl  MPOBEIACHHBIX
OIIBITOB U J€JIaTh BBIBOJbI;

JaBaTh  KOJHMYECTBEGHHLIC  OICHKH H
0OBACHATH pe3yabTaThl
€CTECTBEHHOHAYYHBIX 3KCIIEPUMEHTOB,
pemaTh 3JI€EMEHTapHbIE

€CTECTBEHHOHAYYHbIE 3a/1a4M; NPUMEHATh
MOJy4YEeHHBbIE 3HAHHUS IS OOBICHEHUS
YCIOBUH  MPOTEKAaHUS  OMOJIOTHYECKUX,
(bU3MYECKUX U XUMHUYECKHUX MPOIIECCOB B
NPUPOAEC U IS NPHUHATHS NPAKTUYECKUX
pPELIECHHI B TIOBCETHEBHOW KU3HU

KoHTponbHbBIE BOIPOCHI:

1.YTto Takoe MUKPOMHUP, MAKPOMHP U METaMUP U KaKOBBI
UX MacuTalbl?

2.Yto Takoe meTon?

3.KakoB mpuHLMN ACHUCTBUSI MUKPOCKOIIA U TeJecKona?
4.Yto0 Takoe miaaHeTapHas MOJIEIb aTOMa U B YEM €€
HEJ0CTaTOK?

5.Kak Ouonornueckas kinaccuguKkays IOMOraeT 0CO3HaTh
B3aMMO3aBHCHMOCTb COCTaBa, CTPYKTYPHI M CBOMCTB?
3aoanus:

1.Kak pannoHaabHO OpraHU30BaTh MUTAHUE YEIOBEKA?
3apucoBaTh CXeMy.

2.YT0 Tako€ UMMYHHUTET U TOMEOCTa3? 3apucOBaTh CXEMY.
3.Kak neunts 3ab0neBanus, CBI3aHHBIE C MTApa3UTaMuU?
3apucoBaTh CXEMY.

4.Kak nednTh BUpYyCHbIE 3a00jeBaHusA? 3apucoOBaTh CXEMY.
5.Yto Takoe renernyeckue 0ose3Hu? 3aprucoBaTh CXEMY.

PM4,PM5,PI12,PI13,PI14,PIT5

Hmeem npakmuueckuii onvim:
BBIITOJIHEHUS €CTECTBEHHOHAYYHBIX
OLICHOK; 10JIb30BaHUs
€CTECTBEHHOHAYYHON TEPMHMHOJIOTHEH U
CUMBOJIUKOH; HCIIOJIB30BAHHUS  METOZOB
Hay4HOT'O ITO3HAHHUSI, UCIIOJIb3YEMBIMH IIPU
€CTECTBEHHOHAYYHBIX HCCIIEI0OBaHUAX
JKUBBIX OOBEKTOB U IKOCHCTEM: ONHCAHUE,
U3MEpeHue, MpOBEJCHUE HAOIIOJACHUN;
BBISIBICHHE W OLICHKAa aHTPOIIOI€HHBIX
WU3MEHEHHUH B IPUPOJIE;

aHajm3a NIpUYUH IJ100aJTBHBIX
HKOJIOTHUECKUX NpobdiaeM U MmyTed ux
peuieHus; aHalIn3a €CTECTBEHHOHAYYHOU
uHpOpMaLIMKY, TOJy4aeMONH M3 Pa3HbIX

KoHTpoabHBIE BOIPOCHI:

1.91o Takoe TexHUKa?

2.YT0 Takoe Hay4YHO-TEeXHUYECKUH TTporpecc?
peakuuu?

3.KakoB nipunHIumn padboThl aTOMHOM AJIEKTPOCTAHIINH?
4.Kak ycTpoeH Kkomnbrotep?

5.Urto Takoe moaenupoBaHue?

6.Kak MOXHO pemiaTs 3K0I0ru4ecKkue npoodaemMpr?

7.B 4eMm 3akirouaercs MOpaJibHasi OTBETCTBEHHOCTh
YYEHBIX ?

8.Uto Takoe s3xojorus?

9.Uto Takoe 6mochepa?

3aoanus:

1.YTo Takoe rMIoTeTUKO-/elyKTUBHbII METO/| O3HAHUS
npupoibl? 3apucoBaTh CXEMY.

2.YeM paznuyaroTcsl aHAJINU3 U CUHTE3, MHAYKIMS U
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HMCTOYHUKOB Ienykius? 3apucoBaTh CXEMY.

3.YeMm oTnuyaercs KiacCupUKALUI OT CUCTEMATH3AIUU?
3apucoBaTh CXemy.

4.Kax dopmupoanack ConHeuHas cucrema? 3apucoBarth
CXEMY.

5.Kak npoucxoauna 3BOIOLNS )KU3HU Ha 3emiie?
3apucoBaTh CXemy.

6.Kak hopmupoBaicst uenoBek pa3yMHbIii? 3apucoBarhb
CXEMY.

7.2. MeToan4eckne peKOMEHIAIUM K ONpeesIeHUI0 MPOoLeAYPbl OlleHUBAHUS 3HAHUI,

YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapaKTepPU3yIIUX 3Tanbl GopMupoBaHus

KOMIIeTeH il

Pabouas yueOHast mporpaMMa AUCIUILTNHBI COACPIKUT CIEAYIOMNE CTPYKTYPHBIC DIIEMEHTHI:

- TIepeYeHb KOMIIETEHIINH, (GOpMUPYEMBIX B pe3yJbTaTe W3YUYCHUS AUCLUUIUIMHBI C yKa3aHHEM
3TanoB WX (OPMHUPOBAHUS B IPOLECCE OCBOEHMSI 00pa30BaTEIbHON POIPaMMBI;

- TUIIOBbIE KOHTPOJIbHBIC 3aJaHusl WJIM WHbIE MaTepuaibl, HECOOXOIUMBIC ISl OLIEHKH 3HAHHM,
YMEHUH, HaBBIKOB H (WJHM) OIBITa JEATEIBHOCTH, XapaKTePU3YIOIUX JSTambl (OPMHUPOBAHUS
KOMITETEHIIMI B TMpOLIECCE OCBOCHHUS OOpa3oBaTeNbHON MpOrpaMMbl (Janee—3anaHusi). 3agaHus TIo
Ka)KJJ0M KOMIIETEHIINH, KaK MPAaBUJIO, HE JOJIKHBI IOBTOPSITHCS.

TpeGoBanus 110 (POPMUPOBAHMIO 3a1aHus Ha onenKky SHAHNU:

- oOydarolmuicss JOJKEH BOCIPOM3BOAUTHL U OOBIACHATH Y4YeOHBIM Marepual ¢ Tpedyemoii
CTENEHbIO HAYYHON TOYHOCTH U MOJIHOTHI;

- MPUMEHSIIOTCSl CPEICTBA OLICHWBAHUSA KOMIETEHLMH: TECTUPOBAaHHE, BOMPOCHI MO OCHOBHBIM
MOHATUSAM JUCUUILIMHBI U T.I1.

TpeGoBanus 110 OPMUPOBAHHUIO 3aaHKs Ha onerKy YMEHUM:

- oOyyarouuicsi JTOJDKEH pemaTh THUIIOBbIE 3aJadd  (BBINONHATH 3a/JaHHs) HAa OCHOBE
BOCIIPOM3BEICHUS CTAHIAPTHBIX aJITOPUTMOB PELICHUS;

- IPUMEHSIOTCS CIEIYIOIME CPEACTBA OLCHUBAHUS KOMIIETEHUWW: MPOCThIE CHUTYallMOHHBIE
3a7a4l  (3a7aHusl) C KOPOTKMM OTBETOM WJIM IPOCTBIM JE€HCTBUEM, YIPaKHEHUS, 3aJaHus Ha
COOTBETCTBUE WJIM HA YCTAHOBJIEHUE MPABUIIBHON MTOCJIEN0BATEIBHOCTH, 3CCE U IPYTOE.

TpeboBanust 1o ¢dopMUpOBaHHMIO 3afaHWss Ha OIeHKy HaBblikoB u (wm) OIIBITA
JEATEJIBHOCTU:

- oOyyaromuicsi JOJDKeH pelaTh YCIOXKHEHHBIE 3a7ayd (BBINOJHATH 3aJaHHs) Ha OCHOBE
MPUOOPETEHHBIX 3HAHUHN, YMEHUI 1 HaBBIKOB, C UX IIPUMEHEHHEM B OIPE/ICICHHBIX CUTYaIHSsIX;

- TMPHUMEHSIOTCS CPEACTBA OLECHUBAHMSA KOMIIETEHIMA: 3aJaHus TPeOYIOIe MHOTOIIaroBbIX
pelIeHnid KaKk B M3BECTHOW, TaK M B HECTAHIAPTHOM CHUTyalMsX, 3afaHusi, TPeOyIOIIHE IMO3TAIHOTO
pELIEHNs U Pa3BEPHYTOI0 OTBETA, CUTYALMOHHBIE 3a/1a4M, IPOEKTHAs EATEIbHOCTD, 3a/laHUsl pacYeTHO-
rpaduueckoro tuna. Cpenctsa OleHUBaHUS KOMIETEHIINN BHIOUPAIOTCS B COOTBETCTBUH C 3asIBICHHBIMU
pe3yJbTaTaMu 00y4eHUs 10 TUCIUILTHHE.

[Ipouenypa BeicTaBIEHUS OLIEHKHU JOBOJUTCS JI0 CBEIEHUs 00yYalOIIMXCsl B TEUEHUE MecsIia ¢ Havyasia
M3Y4YEHMs] AUCLUIUIMHBI ITyTEM O3HAKOMJIEHUS UX C TEXHOJIOTMUECKON KapTOW JUCLMIUIMHBI, KOTOpas
SBJISICTCSI HEOTHEMJIEMOH YacThiO pabodeit yueOHOM MporpaMMbl IO TUCIUILIAHE.

B pesysnbrare oleHHBaHUS KOMIIETECHIIMNA Ha Pa3iIMYHBIX dTarnax UX (GOPMHUPOBAHUS MO AUCIUILINHE
CTYJEHTY HAUMCISIOTCS OalljIbl IO LIKaje, yKa3aHHOU B paboueil yueOHOi nporpaMme 1o IUCHUIUIMHE.

7.3. Onucanue nokasareJieil H KpUTeprueB OLIEHUBAHUSI KOMIIETEHIMIA HA Pa3IHYHBIX
Tanax ux (popMHpPOBaAHUSA, ONMCAHME IIKAJ OLleHUBAHUSA

VYcenenHocTh YCBOGHUS JUCITUTUIMHBI XapaKTEPU3yeTCsl KAYeCTBEHHOM OIEHKOW Ha OCHOBE JIMCTA
OIICHKH C(OPMUPOBAHHOCTH KOMIICTEHIIUH, KOTOPBIA SBISETCS MNPHWIOXKEHHWEM K  3a4eTHO-
9K3aMEHAIIMOHHOHN BEJJOMOCTH MPH NPOBEICHUH MMPOMEKYTOUHOM aTTECTAIUU 110 JUCIUTUIMHE.

Kpurtepun oueHnBaHus KOMIIeTEHIIHI

Komnemenyusi cuumaemces cgpopmuposanmoii, €Clii TEOPETUIECKOE COJCpKAHUE Kypca OCBOCHO
MOJTHOCTBIO; TIPU YCTHBIX COOECENOBAHMIX CTYIEHT HWCUYEPIBIBAIONIE, IOCIEIOBATEIHPHO, YETKO H
JOTMYECKH CTPOMHO M3iaraeT ydyeOHbI MaTepual; CBOOOJHO CHpABISIETCS C 3a/ladyaMu, BOIPOCAMU U
JIPYTUMU BUJAMU 3aJlaHUN, TpeOyIONUX MPUMEHEHUs 3HAHWH, MCIIOJIB3YET B OTBETE JOTOJHUTEIHHBIN
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Marepuaig; BCE€  NPEAyCMOTpeHHbIe  pabouedl y4ueOHOM MporpaMMON 3aJaHus BBIIOJTHEHBI B
COOTBETCTBUM C YCTAHOBJICHHBIMH TPEeOOBAHUSAMH, CTYJIEHT CIIOCOOEH aHAIU3UpOBaTh IOJyUYEHHbIE
pe3yNbTaThl; MPOSBISET CaMOCTOSATEIbHOCTh INPHU BBIIOJHEHUU 3a/JaHui, KaueCTBO HX BBIIOJHEHUS
OILIEHEHO uucioM OamaoB oT 86 1o 100, 4TO COOTBETCTBYET nOBbIULEHHOMY YPOSHIO CHOPMUPOBAHHOCTH
KOMITETEHIIUH.

Komnemenyus cuumaemcs cghopmuposannoii, €Ciii TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO
MIOJIHOCTBIO; TPU YCTHBIX COOECEIOBAHUAX CTYIEHT IOCJIEOBATEIbHO, YETKO U JIOTHUYECKH CTPOMHO
u3naraeT y4eOHBIH MaTepual; CIpaBiIseTCsl ¢ 3aJjadyaMH, BOIPOCAaMHM M JAPYTUMM BHUJAMHU 3aJaHUH,
TpeOYIONMX NPUMEHEHHs] 3HaHWi; BCE IMPEIyCMOTpPEHHbIE pabodeid y4eOHOW MpOrpaMMoOil 3aJaHus
BBITIOJIHEHBl B COOTBETCTBMM C YCTaHOBJIEHHBIMH TPEOOBaHUSMH, CTYACHT CIOCOOEH aHaJIW3UPOBATh
MIOJIyYE€HHBIE PE3YyJIbTaThl; MPOSBISET CAMOCTOSITENIbHOCTh IPHU BBIIOJHEHUM 3aJaHUM, KauyecTBO HX
BBIMIOJTHEHHUSI OIIEHEHO 4ucioM OamioB oT 61 mo 85,9, 4TO COOTBETCTBYET HOpPO208OMY YPOBHIO
c(OpPMUPOBAHHOCTH KOMIIETEHIUH.

Komnemenyus cuumaemcs necgpopmupoeannou, €ciu CTYJEHT NPU BBHINOJHEHUM 3aJaHUN HE
JEMOHCTPHUPYET 3HAHUW y4eOHOro Marepuana, JMAOMyCKAaeT OIMUOKH, HEYBEPEHHO, C OOJIBIIUMHU
3aTPyAHEHUSMH BBINIOJHSET MPaKTHUECKUEe PabOThl, HE JAEMOHCTPUPYET HEOOXOIMMBIX YMEHHH, M0
HEBBITIOJTHCHHBIX 3aJIaHUH, MPETyCMOTPEHHBIX pabodeil ydeOHOW mporpamMmoit coctaBiser 55 %,
KayecTBO BBIMOJIHEHHBIX 33JaHUN HE COOTBETCTBYET YCTAaHOBJCHHBIM TpEOOBaHMSM, KaueCTBO HX
BBITIOJTHEHHSI OLICHEHO YUCJIOM 0ajlsIoB HUXKE 61, 9TO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

IIxaja oueHKH YPOBHSI OCBOCHHMS AHCIUTIIHHBI

KauecTBeHHas orjeHKa MOXKET ObITh BbIpa)K€Ha: B MPOLIEHTHOM OTHOLIEHMM KAayeCTBAa YCBOCHUS
JIUCLUIUIMHBI, KOTOpas COOTBETCTBYET OaiyiaM, W IEPEeBOJUTCS B YPOBHEBYIO INIKATy U OLEHKH
«OTIUYHOY / 5, «xopomioy / 4, «yJOBIETBOPUTEIBHOY / 3, «HEYIOBICTBOPUTEIBHO» / 2, «3aUTCHO», «HE
3ayTeHo». [IpenonaBaTens BeAeT MUCHbMEHHBINA yUeT TeKyIe yCreBaeMOCTH CTYICHTa B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM 10 TUCLIMIUIAHE.

Llkana oyenxu pe3yibmamos 0C80eHUs OUCYUNIUNBL, CHOPMUPOBAHHOCMU KOMNEMeHYUll

IIxajbl OLEeHKH YPOBHA
c()OpMHPOBAHHOCTH [Ikaja oleHKH YPOBHSI OCBOECHHS THCITUTLTHHBI
KoMmneTeHun (i)

VYposnesas 100 100 S-6annvnasn wxana, Heouppepenyuposanuas
WKana oyexKu banvHas banvHas oughgepernyuposannas oYyeHKa
KOMNnemeHyuu wKana, wKana, oyenka/oann

% %
JIOOPOTOBBIN HuxKe 61 Huxe 61 «HEYJOBICTBOPUTEIBHOY / 2 HE 3a4TEHO

MTOPOTOBBIN 61-85,9 70-85,9 «xopomioy / 4 3a4TCHO

61-69.9 «YJOBIIETBOPUTEIHHOY / 3 3a4TEHO
MTOBBIIICHHBIN 86-100 86-100 «OTIHYHOY / 5 3a4TEHO

8. YueOHo-MeTOonUYecKOe U MH(OPMAIIMOHHOE 00eceYyeHue JUCIIUTIMHBI

8.1.

Cnucku ocHO6HOU Tumepamypul

IlepeyeHb OCHOBHOI M 10NIOJIHUTEJIbHON y4eOHOH JIUTEPaTypbl, HEOOX0AMMOM A
OCBOCHHS TUCHHUIINHBI

1. EctectBo3nanue. ba3osslil yposenb. 10 knacc [Tekcr] : yueOnuk / O. C. I'abpuensH [u ap.]. -
M. : poda, 2017. - 336 c.
2. EcrectBo3Hanue. ba3oslit ypoBenb. 11 kiace [Tekct] : yuebnuk / O. C. I'abpuensu [u ap.]. -
M. : poda, 2017. - 352 c.
Cnucku 00noiHUmMeNbHOU TUmepamypol
3. bonmapes, B. I1. KoHuenuuu coBpeMeHHOTO €CTECTBO3HAHUS [ DNEKTPOHHBIN pecypc]| : yueo.

JUISL BY30B 10 TymaHuTap. cneuuansHocTsaM / B. I1. bongapes. - 2-e u3z., nepepad. u gom. - JlokymeHT
Bookread2. - M. Amppa-M  [m gp.], 2016. - 511 c¢. - Pexum gocryna:
http://znanium.com/bookread2.php?book=548217.

4. boukapes, A. U. Konnenmuu coBpemeHHOro ecrecTBo3HaHus [Tekcr| : yued. mocobue ass
BY30B 110 TeXH. HampaBjeHUsIM U crienranbHocTsM / A. . boukapes, T. C. boukapesa, C. B. CakcoHOB. -
M. : KnoPyc, 2016. - 314 c.
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5. PazymoB, B. A. KoHuenuuum COBPEMEHHOIO €CTECTBO3HAHUS [DIJIEKTPOHHBIN
pecypc] : yueb. mocobue s By30B / B. A. Pazymos. - Jlokyment Bookread2. - M. : UHOPA-M, 2015. -
352 c. - Pexxum gocryma: http://znanium.com/bookread2.php?book=448654.

8.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"
(nanee - cetb "UHTEpHET"), HEOOXOAMMBIX /1JI51 OCBOEHHS TMCUMILTHHBI

Hnmepnem-pecypcot

1. UnctutyT sxonorun Bomxkckoro 6acceitna PAH [OnextponHslil pecypc]. - Pexxum goctyna:
http://www.ievbras.ru/ - 3ari. ¢ skpana.

2. Poccuiickas Ilporpamma Beemupnoro ¢onna aukoit npupoast (WWF) [DnexktponHslii pecypc].
- Pexxum nocryma: http://www.wwf.ru/ - 3ari. ¢ s3kpaHa.

3. lleHTp oOXpaHbl JOMKOW NPUPOABI [DIEKTPOHHBIN
http://biodiversity.ru/ - 3ari. ¢ sxpaHa.

4. DnextpoHHas OubanoTeyHas cucremMa I[IOBOMKCKOTO TOCYJapCTBEHHOTO YHHUBEPCUTETa
cepBuca [ DIeKTpoHHBIH pecypc]. - Pexxum goctyma: http://elib.tolgas.ru/. - 3aru. ¢ 3xpaHa.

5. DnekTpoHHO-6MONIHOTEeYHAs cucTeMa Znanium.com [DIeKTpOoHHBIH pecypce]. - Pexxum goctyna:
http://znanium.com/. — 3ariu. ¢ sKpaHa.

6. Poccuiickas Actponomnueckas Cerb
http://www.astronet.ru— 3ari. ¢ sKpana.

pecypc]. - Pexum pocryna:

[DneKTpoHHBIN  pecypc]. Pexxum noctyna:

9. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYIIECTBICHUH
o0pa3oBaTeIbHOIO NMpouecca Mo AMCHUIINHE, BKJII0Yasi lepeyeHb NPOrpaMMHOro odecrnevyeHust
U MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM (TIpU HEOOXOIUMOCTH )
KpaTkas xapakTepucTHKa MPUMEHSIEMOro MPOrpaMMHOT0 00ecTeueHus!
[TporpamMHbIi Ha3znauenue npu 0CBOEHUH TUCIUIUIMHBI
MPOJYKT
1| MS Office (Word,
PowerPoint, Excel)
WNurtepuer 6paysep
3 CJ1O «Moodlex»

OdopmiieHne 0T4ETOB MO J1a00OPATOPHBIM U MPAKTUUECKUM
paboTtam, MOATroTOBKA pedepaToB (JIOKJIAT0B) M KOHCIIEKTOB
[Touck nHpopmanuu no npeameTy B ceti MIHTepHeT
[Iporpamma Ha cTopoHe cepBepa AJisi O0yUeHHs U TECTUPOBAHUS

10. Onucanue MaTepHaJbLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI /ISl OCYIIeCTBJICHUS
00pa3oBaTeIbHOI0 Mpouecca Mo JMCHUIINHE
10.1. Cienua/abHO 060py10BaHHBbIE KAOMHETHI M AY/IHTOPUH
HaumenoBanue OcHOBHOE CHIEIUATN3UPOBAHHOE 000PYI0BAaHUE
000pYIOBaHHBIX
y4eOHBIX KAOMHETOB U

(unn) ayauTopuii

1 | JlekunoHHBIE Ay TUTOPUU

MYJIbTUMEAUMHBIN BUAEO-TIPOEKTOP, HOYTOYK, IPOEKIIMOHHBII
9KpaH, M0CaJ04HbIe MECTa M0 KOJIMYECTBY 00yUarOINXCs,
pabouee MecTO IpernoiaBaTelis

H0CaJI0YHbIE MECTA 110 KOJIMYECTBY 00yJaroLuxcs; pabouee MecTo
IIPENOAABATEILS; NEPUOJNYECKAsT  CUCTEMA  XMMHYECKUX
anementoB J[.M. MenzeneeBa; nabopaTopHoe 000pyAOBaHUE;

2 Jlaboparopuu
«KomruiekcHas
1a00paTopHs OCHOB

OHOJIOTHH U DKOJOTHU,
«Kommnekcnas
naboparopusi XUMHH U
MaTepHUaIOBEICHUS,
«KowmrekcHast
naboparopus
(DU3HYECKUX OCHOBY

Ouosornueckoe 000PyI0BaHNE; XUMHUECKAs MOCYAa; XUMUYECKUE
PEAKTUBbI; JIEMOHCTPALMOHHBIA  CTOJ; y4eOHO-HarJIsAJHbIE
nocodus 1o (u3uke, XUMUHU, OWUOJOTHM U ECTECTBO3HAHMIO;
MHUKPOCKOIIbI; BEChl TEXHUUECKHUE; repOapuil pacTeHUH; KOJUIEKIIUN
HAaCEKOMBIX; dYydena pbIO; MHKpompenapaTsl; TIo0yc, Kaprta
3Be3HOr0 Heba; Gpusndeckoe 000pyaoBaHue; (HU3MUECKUE CTEHIbI
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11. IlpumepHast TeXHOJIOTHYECKAs KapTa JMCHUILINHBI «EcTecTBO3HAHME»

@akynpTeT HHOOPMAITIOHHO-TEXHIYECKOTO CEPBHCA
kadenpa «VIHHOBAIIMOHHBIE TEXHOJIOTHN
npenoaasarens bensena 10.B.,

43.02.11 «I"'oCTUHUYHBIN CEPBUCH

Kon-Bo I'paduk mpoxoXkIeHNUsSI KOHTPOIBHBIX TOUEK 3a4.
Buier KOHTpOIBHBIX Kox-so |~ bannos CeHts10pb OKTs10pB Hos6pn JlekaOpb HeAe
No ToUeK KOHT]. 3al p p p p A
TOYEK KOHTD.
TOUKY 1] 2 3 4 5 6 7 8 9 [ 10 | 11 | 12 | 13 | 14 | 15 |16
1 | O6sazamenvrovle
Ilocemenue
1.1 | TIEeKLUOHHBIX 3aHATHH U 9 o 1 X X X | X | X X X X X
BEJICHUEC KOHCIIEKTA
Brinosinenue
. | MPAKTHICCKHX paboT 1 14 105 X | X | X X | X | X | X|X|X|X|X|X]|X|X
BEJICHUE JKypHaJa
OTYETOB
13 [TIpomexxkyTouHOE 1 1021 X
TECTUPOBAHUE
2 | Teopueckuii pelimune
Hayuno-
2.1 | uccnenoBareancKas o 20
pabota
dopma KOHTPOJIS Kon.p

*[IpH yCIIOBUH BBHITIOJTHEHHUS BCEX 00s3aTEIBHBIX KOHTPOIBHBIX TOYEK CTYICHT MOXeT NOIy4IuTh A0 100 6anoB, COOTBETCTBYIOMINX OIICHKE:
"yoosremeopumenwvhno' - (61-69,9), "xopowo'- (70-85,9), "omauuno''- (86-100), 3a HakonurenbHbIe 6ayuIbI (CBBIIIC 70 0a/UIOB) CTaBUTCS "3a4TE€HO"
** i osydeHus 0oJiee BHICOKOH OICHKH CTYCHT JIOJKCH MOBBIIIATH KOJTMYECTBO OAJIOB 33 CUET YYaCTHS B TBOPUCCKOM PEUTHHIE

**% [IpM TPOMEKYTOYHOM M HTOTOBOH aTTeCTaK 00s13aTeIbHBIMH BUIAMH KOHTPOJIS siByisitoTest . 1.1-1.3

*A%* 33 KaXKI0€ HAPYILICHNE JUCHUIIMHBI BBIYUTAIOTCS 710 5 0ayioB




40
12. IlpumepHasi TeXHOJIOTHYECKAas KapTa JMCHUILINHBI «EcTecTBO3HAHME»

@akynpTeT HHOOPMAITIOHHO-TEXHIYECKOTO CEPBHCA
kadenpa «VIHHOBAIIMOHHBIE TEXHOJIOTHN
npenogasatens bensera H0.B.

43.02.11 «I"'oCTUHUYHBIN CEPBUCH

Kon-Bo I'paduk mpoxoXkIeHNUsSI KOHTPOIBHBIX TOUEK 3a4.
Bupl KOHTPOJIBHBIX Kon-Bo | Gamnos dben i HeAct
No KOHTP. 3a 1 paib MapT anpenb Mait g
TOYEK
TOYEK KOHTD.
TOUKy 1| 2 3 4 5 6 7 8 9 10 | 11 |12 | 13 |14 | 15|16
1 | Obsazamenvhobie
Ilocemenue
1.1 | TIEeKLUOHHBIX 3aHATHH U 8 o 1 X X X X X X X X
BeJIEHHE KOHCIIEKTa
Brmonaenne
1. | MIPAKTHUECKUX paboT n 16 4 [X|X | X | X|X|X|X|[X|[X|X|X|X|X|X]|X|X
BEJICHUE JKypHaJa
OTYETOB
13 [TIpomexxkyTouHOE 1 10 10 X
TECTUPOBAHUE
2 | Teopueckuii pelimune
Hayuno-
2.1 | uccnenoBareancKas no 18
pabota
®opMa KOHTPOJIA .
" 3a4eT

NIPY YCJIOBUY BBIMOJTHEHUsI BCEX 0053aTENIbHBIX KOHTPOJIBHBIX TOYEK CTYJIEHT MOXKET MOoJIy4uTh 10 100 6a1ioB, COOTBETCTBYOLIHMX OLICHKE:
"yoosremeopumenvrno' - (61-69,9), "xopowo'- (70-85,9), "omauuno''- (86-100), 3a HakonurenbHbIe 6ayubl (CBBIIC 70 0a/UIOB) CTaBUTCS "3a4TEeHO"
** nu1st moy4ueHus OoJiee BHICOKOI OLIEHKH CTY/AEHT JOJDKEH MOBBIIATh KOJIMYECTBO OAJIIOB 3a CUET y4acTHs B TBOPYECKOM peiTHHIe
*#% [IpM MPOMEXKYTOYHOM M HTOTOBOM aTTECTAIMK 00s3aTeIIbHBIMH BUIAMH KOHTPOJIS siBistorest . 1.1-1.3
A% 33 KaXKI0€ HAPYILICHNE JUCHUIIMHBI BBIYUTAIOTCS 710 5 0aJioB
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