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CHuCcoK 10KyMEHTOB M MaTepHaJI0oB

1. Ilepeuenp IUIAHUPYEMBIX  PE3YyIbTAaTOB  OOy4YeHHS 1O  JAMCLUIUIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa3oBaTEIbHOU
IPOTrPaMMBbI

2. llenb 1 MeCTO TUCLMILIMHBI B CTPYKTYpe 00pa30BaTelbHOMN porpaMmbl

3. Conepxxanne paboueil mporpammbl (00beM AMCUMIUIMHBI, THIIBI U BUIBI
y4€OHBIX 3aHATUH, Y4E€OHO-METOIUYECKOE OOECIEUEHUE CaMOCTOSTENbHON
paboTHI OOYJAFOIIIMXCS)

4. ®OoHA OLIEHOUYHBIX CPEJCTB M0 TUCLUILIIMHE
4.1. TlepeueHb KOMIETEHIMH C YKa3aHHEM 3TanoB HX (OPMHUPOBAHUS B
IIPOLIECCE OCBOEHMSI 00pazoBaTebHOM Mporpammsel. OnucaHue noxkasarenei u
KPUTEPHEB  OLICHUBAHMS KOMIETEHIMM Ha pasiMyHbIX JTamax ux
(dbopMHpOBaHUs, ONUCAHUE ILIKAJT OLEHUBAHUS
4.2. TumoBble KOHTPOJBbHBIC 33JaHUSI WIM HHBIE MaTepUalbl, HEOOXOIMMbIE
JUIs  OLUEHKM 3HAHWH, YyMEHWH, HaBBIKOB M OIBITa JIEATEILHOCTH,
XapaKTepU3YIOIUX 3Tanbl JOPMHUPOBAHUS KOMIIETCHIIUI B MIPOLIECCE OCBOCHUS
o0pa3oBaTeNbHONW IMporpaMMbl. MeToauuecKue MarepHasbl, OIpeleNsiolue
IpoIelyphbl OLEHUBAHUS 3HAHWW, YMEHUH, HABBIKOB M OIBITA JIEATEILHOCTH,
XapaKTEPU3YIOIUX dTarbl POPMHUPOBAHUS KOMITETCHIIUH
4.3. PedTHHT-TIIAH JUCIUILINHEI

5. YuebHO-MeToauuecKoe U HHPOPMALMOHHOE 00ecieyeHHe AUCHUIUINHBI
5.1. TlepeyeHb OCHOBHOW U JIOMOJHUTEIBHOW Y4eOHOHN JUTEpaTyphl,
HEOOXOUMOM ISl OCBOCHHUS JUCIIUILIINHBI
5.2. TlepeueHb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHHUKALIMOHHON CeTH
«VlHTEpHET» M HPOrpaMMHOr0 OOecredyeHusi, HEOOXOMUMBIX JJsi OCBOCHHUS
JVICTIATUTHHEI

6. MarepuanbHO-TeXHWYecKass 0a3za, HeoOXomumasi ISl OCYIIECTBIICHUS

06pa3OBaTCJ'IBHOFO rnmpounecca no JUCHUIIINHC



1. IlepeuyeHb MUIAaHUPYEMBIX pPe3yJabTATOB 00y4eHHsI 110 JMCHUILIHHE,
COOTHECEHHBIX € IVIAHHPYEMbIMH Pe3yJIbTATAMM OCBOCHHUS
o0pa3oBaTe/IbHON NPOrPaMMBbl
(c opuenmayueti na Kapmvl KOMREMeEHYuUli)

B pe3ynbrate ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00 yUAIOIIHICS TOIKEH
OBIIQJICTh CICTYIONUMH PE3YJIbTaTaMU O0YYIEHUS 110 TUCIUTUINHE!

PesynbraTel 00ydeHus dopMupyemasi KoMreTeHus (¢ [Ipu
yKa3aHUEM KOJ1a) Meya
-HHe
3HAHUS OCHOBHBIC HAITPABJICHUS, TPOOJICMEI, OK-1 crmocoOHOCTHIO HCIIOIB30BATh
TEOPHH B METOJIbI (PriTocodrr; 3HATh OCHOBBI (PriTOCOGCKUX 3HAHUH IS
COJIEp’)KaHUE COBPEMEHHBIX dbopmupoBaHus
bunocopckux TUCKyCCHi 1O MHUPOBO33PEHYECKON MO3UITUU
po0bsieMaM OOIIECTBEHHOT'O Pa3BUTHS
MaTeMaTU4YeCKHUil anmnapar, OIIK-3 criocoGHOCTHIO
HEOOXOAUMBIN JIJIs1 PEeIICHUS HCII0JIb30BaTh OCHOBHBIE 3aKOHbI
npodeccuoHaNbHBIX 3a7a4 B 001acTU €CTECTBEHHOHAYYHBIX JUCHUIUINH
XAMHH U MaT€pUATIOBEICHUS; B PO eCCUOHATBHOU

OCHOBHBIE€ TEOPETUUYECKHUE MOJT0KEHUS NEITEIHLHOCTHA
CMEXXHBIX C XUMHUEN
€CTECTBEHHOHAYYHbIX JUCLMIUINH

OCHOBHBIE 3TaNbl 1 3aKOHOMEPHOCTH [1K-3 BiiajeHreM CUCTEMOM
dbopmupoBanus GpyHIaMEHTATBHBIX byHIaMEHTaAIbHBIX XUMHUECKUX
XUMHUYECKUX MOHSATHUI MOHSITUM

OCHOBHBI€ 3Tallbl Pa3BUTUS XUMUU; [TK-4 criocoOHOCTHIO MPUMEHSTH
Hay4HbIE JOCTIKEHUS Hanbosee OCHOBHBIE €CTECTBEHHOHAYUHbIE
BBIJAIOLIUXCSl OTEUECTBEHHBIX U 3aKOHBI U 3aKOHOMEPHOCTHU
3apyOe)KHBIX XUMHUKOB, Pa3BUTHUSL XUMUYECKON HAYKH MPU
UX BKJIJ B Pa3BUTHE XUMUU aHaJIM3€ MOJIYYEHHBIX PE3YJIbTATOB
dbuznyeckue cBoiicTBa MaTepUasoB U [1K-7 BnageHnemM MeToaMu
BEII[ECTB; XUMUUYECKHE CBOMCTBA 6e30macHOro OOpaIeHHs C
MaTepHaliOB U BEILIECTB XUMUYECKUMH MaTepuagaMu ¢

YUYETOM UX (bmnqecxnx u
XHUMHYECKHUX CBOMCTB

yMEHUs UCIOJIb30BaTh NoJiokeHus 1 kateropun | OK-1 cnocoOHOCTH MCTIONB30BaTh

¢bmocodun 11 OLIEHUBAHKS U aHATTU3a | OCHOBBI (PUIOCOPCKUX 3HAHUN 115

Pa3IMYHbIX COLIMAIIBHBIX TEHICHIIHH, dbopmupoBaHUs

(bakTOB U sIBIEHUI MHUPOBO33PEHYECKON MTO3ULIUU

pelaTh TUMOBbIE Y4eOHbIE 3a/1a4H 110 OIIK-3 crtocoOHOCTRIO

OCHOBHBIM pa3/ieJlaM MaTEMaTUKU U MCII0JIb30BaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX JUCHUILINH €CTECTBEHHOHAYYHBIX JTUCHUIUIMH
B IpoecCHOHATBHOM
JIESITENIbHOCTH

PUMEHSTh OCHOBHBIE [1K-3 BnagenneM cucreMoin

byHIaMeHTallbHbIE XUMUYECKHE byHIaMEHTATEHBIX XUMHUYECKIX

HOHSATHS MNOHATUI

OILICHUBATh XMMHYECKHUE MOHITHS U [TK-4 criocoGHOCThIO TPUMEHSTH

3aKOHBI B CII0KHOM CHCTEME B033peHH1>'I OCHOBHBIC CCTCCTBCHHOHAYYHBLIC
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COBPEMEHHOM
XUMHUHU

3aKOHBI U 3aKOHOMEPHOCTHU
pPa3BUTHUSA XUMUYECKOM HAYKU IIPH
aHaJIM3€ MOJIYYCHHBIX PE3YJIbTaTOB

TUTAHUPOBATh PA00OTy ¢ XUMHUYECKUMU
BellecTBaMH; paboTaTh C
MPEIIOKEHHBIMU XUMUUYECKUMHU
peaKTUBaMu

I1K-7 BrageHreM MeTOgAMU
6e3omacHOro oOpaIeHus ¢
XUMUYECKUMH MaTepuaIaMu ¢
Y4E€TOM UX (PU3UYECKUX H
XUMHYECKNX CBOMCTB

Bnanenus
(HaBBIKH/
OTIBIT
JesITeNIbHO-
CTH)

HaBBIKAMU aHAJIN3a TEKCTOB, MMEIOIINX
dunocodckoe comeprkanue

OK-1 crnocoOHOCTE HCIIOIL30BaTh
OCHOBBI PHIIOCO(DCKUX 3HAHUIA JIS
dhopMHUpOBaHHS
MHUPOBO33PEHYECKON TO3ULINH

HaBBIKAMH pa0bOTHI ¢ yueOHOM
JUTEPATYPOU, OCHOBHOMN
TEPMHUHOJIOTUEH U MIOHSITUHHBIM
amnmnapaToM 0a30BBIX MAaTEMAaTUYECKUX U

OIIK-3 cnocoOHOCTBIO
HCIIOJIb30BAaTh OCHOBHBIC 3aKOHEI
€CTECTBCHHOHAYYHBIX JUCITUILTHH
B IIpoeccuoHanbHOM

€CTECTBEHHOHAYYHBIX JUCHUIUINH NeITEIbHOCTH
BJIAJIETh CUCTEMOM 0a30BBIX I1K-3 BJIaJICHUEM CUCTEMOM
byHIaMEHTATbHBIX XUMHUYECKUX byHIaMEHTAIbHBIX ~ XUMHYECKUX
HOHATHHU HOHATHUH

HaBBIKAMU 00513aTEJILHOTO
03HAKOMJIEHHUS C TIPEBICTOPUEH TOTO
WY MHOTO BOIIpOCa,

MIOCTaBJIEHHOTO B €r0 MPaKTUYECKON
HAY4HOH U nefaroruyeckon
JIESITEJIbHOCTH

ITK-4 criocoOHOCTBIO MPUMEHSITh
OCHOBHBIC €CTECTBCHHOHAYYHBIC
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMHUYECKON HAYKU TIPH
aHaJIM3¢e MOJIyYCHHBIX PE3YJIbTATOB

MIPEACTABICHUAMH O IPUPOJIC
XUMHUYECKOTO BEIIECTBA U (PU3UUECKHUX
CBOMCTB IOCJIEIHETO; TPUHIIUIIaMU
aZIeKBaTHOU PabOThl C XUMUUYECKUMH
BEIleCTBaMH

[1K-7 BnaneHneM MeTogamMu
0e301acHOro oopaleHus ¢
XMMHUYECKMMHU MaTepHajaMH ¢
y4eToM UX (QU3NYECKUX U
XMMHUYECKUX CBOMCTB




2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTebHOil MPporpaMMbl

[lenp w3yueHUss JUCHHUILUIMHBI — (opMHpOBaHWE Yy CTYJIEHTOB 3HAHUH,
JOCTaTOYHBIX  JUIsi  BBIpAaOOTKH  SICHOTO  TPEACTAaBJIEHHUS O  COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTMHE MHpa KaK OCHOBE IIEJIOCTHOCTH MU MHOrooOpasus
INPUPOJBI, OBIAJACHUS HaydHOH U ¢unocodckoit Metomonorued U (GopmupoBaHUS
HABBIKOB €€ MPUMCHECHHS B CBOCH MPOQECCHOHAIBHON JACSITETLHOCTH.

Jucuumnnuna « KoHnenuun coBpeMeHHOro ecTeCTBO3HAHMSA» OTHOCUTCS K
8apuamu6Hol 4acTy.

JucuuninuHa u3yyaercs Ha 2 Kypce B 4 cemectpe.

st ocBOEHUWsSI JMUCHUILIMHBI HEOOXOJMMBI KOMIIETEHIIUH, C(HOPMUPOBAHHBIC B
pamMKax U3y4eHHsl CISAYIOIUX TUCIUILINH!
st ocBOEHUWsSI JUCUUILIMHBI HEOOXOJMMBI KOMIIETEHIIMH, C(HOPMUPOBAHHEBIC B
pamMKax U3y4eHHsl CIASAYIOIUX TUCIUILINH!
b1.5.04 dpunocodus,
b1.5.09 dusuxka,
b1.b5.10 Heopranuueckasi Xumus,
b1.b.12 opranuyeckas xumus,
b1.B.06 xumMHrueckre OCHOBBI OMOJIOTUYECKHX MPOIIECCOB,
b1.b.17 crpoenue BemecTa
b1.b5.16 ucropust u METO10JI0THS XUMHUHU

C noruyeckoil U coAepKATEIHLHO-METOJUYECKOM T. 3. 3TO HEOOXOAMMO IUIs
MMOHUMAaHUS HTANlOB CTAHOBJICHUS U Pa3BUTHUSI COBPEMEHHOU HAYKH, KIIFOYEBBIX TCOPHUH,
JIeKalMX B OCHOBE COBPEMEHHOTO €CTECTBO3HAHUSI.

3. Conepxanue padoueii nporpaMmbl (00beM AUCHUIIUHBI, TUNIHI M BH/bI
Y4eOHBIX 3aHATHIH, Y4eOHO-MeTOAMYecKoe o0ecedeHre CaMOCTOATEeIbHOM
padoThI 00yUAIOIIUXCSH)

Conepsxanne pabouelt mporpammel npeactasieHo B [Ipunoxenun Ne 1.
4. DoHJ OLEHOYHBIX CPEACTB MO JUCHHIJIHHE

4.1. llepeueHb KOMNETEHIIUI ¢ YKa3aHUeM 3TanoB ux (opMUpPOBaHNsI B Ipollecce
0CBOEHUsI 00pa30oBaTeIbHOM MporpaMmMbl. ONucaHne NoKa3areJieil U KpUTepHeB
OLICHMBAHMS KOMIIETEHUMA HA Pa3JIMYHbIX 3Tanax ux (popMupoOBaHus,
ONMCAHME HIKAJ OLECHUBAHUSA

Kox u ¢popmynupoBka KOMIETEHIIUH

OK-1 criocoGHOCTBIO UCITOJIB30BATh OCHOBBI (PHIIOCO(CKUX 3HAHUMN AJIst
(dbopMHpOBaHUS MUPOBO33PEHUECKOM MO3UIIUU

Oran [Inanupyemblie
(ypoBeHb) pe3yIbTaThl
OCBOECHUS o0y4deHus
KOMIIETEHIIH | (TTOKa3aTenu
He 3aureno 3auTeHo

u JOCTHUKEHUS

3alaHHOTO  YPOBHS

OCBOEHUS

KOMTICTSHIIHIA)
IlepBbrit OCHOBHBIE 3arpynHsercs B HNwmeer yeTkoe, 1ienocTHOE




aTan HaIpaBJIeHUs, OTpeieIeHUU OCHOBHBIX Mpe/iCTaBJICHHE O

(YpoBeHb) npoOJIeMbl, TEOPUH | TPOOJIEM pa3BUTHUS HAYKH | pUIOCOPCKUX U
U METOJIbI 1 0OIIECTBEHHOTO €CTECTBEHHOHAYYHBIX
dunocodum; 3HaTh | Pa3BUTHUS acrnekTax mpooiaem
coJiep>KaHue Pa3BUTUS HAYKH U
COBPEMEHHBIX OOIIIECTBEHHOTO Pa3BUTHS,
bunocodpckux coJiep>KaHue COBPEMEHHBIX
JUCKYCCHH 110 ¢bunocopckux TUCKYCCHit
npobiieMaM 1o npoodiaemMam
00OLIECTBEHHOI'O OOIIECTBEHHOTO PA3BUTHS
pa3BUTHUA

Bropoit UCIIOJIb30BaTh 3arpynHsercs B YMeer ucnonb30BarTh

aTan MOJIOKEHUS U WCIIOJIb30BAHUU MOJIOXKEHHUS U KaTerOpUH

(ypoBeHb) KaTeropuu MOJIOKEHUN U KaTErOpHil bunocodpun s
bunocodun s dbunmocodum mys OIICHUBAHMSI U aHATIN3a
OLICHUBAHHS U OIICHUBAHMSI U aHAJIH3A Pa3IMYHBIX COMMATBHBIX
aHaJIM3a Pa3IUYHbIX | Pa3IMYHBIX COLUATBHBIX TeHJCHIINA, ()aKTOB 1
COLMAIBHBIX TEHJICHIHA, (PaKTOB U SBJICHUI
TEeHJICHIIUH, (DAKTOB | SIBJICHHUI
Y SBJICHUU

Tperuit HABbIKAMU aHaNu3a | 3aTpyJHsETCS B Brnageer naBbikamu

aTan TEKCTOB, IMEIOINX | MCIOJB30BAaHUM HABHIKOB | KPUTHYECKOTO aHAIIN3a

(YpoBeHb) dbunocodcroe aHaJM3a TEKCTOB, TEKCTOB, UMCIOIITUX
coJiepyKaHue nmeromux punocodekoe | punocodcekoe comepxanue

COACPIKAHUC

Y UCTIOJIb30BAHUS
¢bunocopckux KaTeropui
st POPMYITHPOBKH
BbBIBOJIOB M YUaCTHA B

JMCKYCCHSIX
OIIK-3 crmocoOHOCTBIO UCITONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B TPO(EeCCHOHANBHOM IesTeTbHOCTH
Oran [Tnanupyemsble
(YpoBeHb) pe3yNbTaThl
OCBOEHUS o0y4yeHus
KOMITETEeHIIH | (TTOKa3aTeNn
" OCTIKEHHS He 3aureno 3adTeHo
3aJJaHHOTO  YPOBHSA
OCBOCHHS
KOMIETEHII)
[TepBorii MaTeMaTHYeCKUui 3aTpyaHseTcsl B pelleHUH | 3HaeT MaTeMaTUYeCKUN
ATarn arnmapar, npo¢eCCHOHANIBHBIX 3374 | ammapar, pu3ndeckue
(ypoBeHb) HEOOXOAUMBIN A1 | B 00JaCTH XUMUH U 3aKOHBI HEOOXOIUMBIE JIJIst
pemeHus MaTepHaoBeICHHS peteHus
npodecCHOHATBHBIX npogecCHOHATBHBIX 33]a4 B
3amad B o0JlacTu 00JIaCTH XUMUH U
XUMHUH U MaTepHaIOBEICHUS U
MaTepHaJIOBEICHHS; OCHOBHBIE TEOPETHUYECKHE




OCHOBHEIC
TEOPETUYECKHUE
ITOJIOKEHUS
CMEXXHBIX C XUMHEH
€CTECTBEHHOHAYYH
BIX TUCIMILINH

TOJI0KEHHUS CMEKHBIX C
XUMHeH
€CTECTBEHHOHAYYHBIX
JIVCITATIIINH

Bropoit peuaTh TUIIOBbIE 3aTpyIHSIETCS B PEIICHUU | YMEET periaTh TUIIOBBIC

JTan ydeOHbI€ 33]]a4 M0 | TUIIOBBIE YUeOHbIC 3a/jaui | yueOHbIE 3a/1a4u 110

(ypoBeHb) OCHOBHBIM 110 OCHOBHBIM pazzesiaM OCHOBHBIM pa3zjiesiaM
pazaenam MaTEMaTHKU U MaTeMaTHKH U
MaTeMaTUKH U €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYH | JUCLMILIUH JMCLUTUIAH
BIX JUCUUILIINH

Tperuit HaBbIKaMu paboTsl ¢ | Crabo Biajeer : CBo0osHO BrajieeT

sTan yueOHOU HaBbIKaMU pabOTHI C HaBBIKaMH pabOTHI C

(YpoBeHb) JIUTEPATypOH, y4eOHOI TUTEepaTypoii; yueOHO! JIUTEpaTypOH,
OCHOBHOI1 3aTpyaHsETCS B OCHOBHOI TepMUHOJIOTHEH
TEPMHUHOJIOTHEN 1 HCII0JIb30BAHUU Y TIOHATUHHBIM aIllapaTom
MOHSITHUHHBIM TEPMHUHOJIOTHH U 0a30BBIX MATEMAaTUYECKUX U

arnmapaTom 0a30BBIX
MaTeMaTHUYECKUX U
€CTECTBEHHOHAYYH
BIX JUCUUIIINH

MOHSATUIHOTO amnmapara
0a30BBIX MAaTEMaTUYECKUX
1 CCTCCTBCHHOHAYYHBIX
JUCHUTUINH

€CTECTBEHHOHAYYHBIX
MUCLUILINH

[1K-3 Biiagennem cucteMon (pyHIaMEHTaTbHBIX XUMUYCCKUX TTOHSITHIA

Oran [Tnanupyemblie
(YpoBeHb) pe3ynbTaThl
OCBOCHUS o0y4deHus
KOMIIETeHIH | (TIOKa3aTenu
He 3aureno 3auTeHo
u JIOCTHKCHHS
3aIaHHOTO  YPOBHS
OCBOCHHUS
KOMTIETESHIIHIA)
[TepBrrit OCHOBHBIE dTanbl U | [1710X0 opueHTupyercs B CBoOopaHO BiIageeT
sTan 3aKOHOMEPHOCTHU cucreMe CUCTEMOM
(ypoBeHb) dbopmupoBaHUs dbyHIaMEHTATBHBIX dbyHIaMEHTATBHBIX
byHIaMEHTANBHBIX | XUMHUYECKUX TMOHSATUHI U XUMUYECKUX MTOHATHUH,
XUMHUYECKHUX sTamnax ux GopMUpOBaHUS | METOAOJIOTUUYECKH, 3HAET
MOHATUHN OCHOBHBI€ ATaIlbl UX
hopMuUpOBaHUIMU
OCHOBaMH XMUMHH
Bropoii [IPUMEHSATH 3aTpyAHAETCS IPUMEHATh | YMEEeT IPUMEHSATh
sTan OCHOBHBIE CUCTEMY (byHIaMeHTaIbHbBIE
(ypoBeHb) dbyHmamMeHTaIbHBIE | QYHIAMEHTATBHBIX XAMHUYECKHE TTOHATHS,
XUMUYECKHE XUMUYECKUX OHATUHN U METO/Ibl HAYYHOT'O
MTOHSTHUS TIOHSATUN K OOBSICHEHUIO MMO3HAHMS IPUMEHHUTEIIHBHO
€CTECTBEHHOHAYYHbIX K €CTECTBEHHOHAYYHBIM
SBJICHU SIBIICHUSIM
Tperuii BJIaieTh cucteMor | [Imoxo Bnageer HaBpikamMu | XOpOIlee BIIaJICHUE
JTaIn 0a30BbIX WCTIOIb30BAHMSI CUCTEMBI | HABBIKAMH MCTIOJIb30BAHUS
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(ypoBeHB)

dbyHIaMEHTATBHBIX
XUMHYECKHX
MTOHATUI

(dbyHIaMEHTATBHBIX
XUMHUYECKUX TTOHATUN

CHCTEMBI
(byHIaMEeHTaNbHBIX
XUMHYECKHUX MTOHITHI K
O0OBSICHEHHIO XUMHYECKUX
SIBJICHHUI

[TK-4 ciocoGHOCTBIO MPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTUS XUMUYECKOM HAyKH IIPU aHAJIN3€E MOJTYYEHHBIX PE3YyIbTATOB

Ortan [Inanupyemble
(YpoBeHb) pe3yIbTaThl
OCBOEHUS o0yueHus
KOMIIETEeHIIH | (TTOKa3aTenun
He 3aureno 3auTeHo
u JOCTHXKEHUS
3a/laHHOTO  YPOBHS
OCBOEHUS
KOMITETCHIIHI )
ITepBsiii OCHOBHBIE JTaIlbl [In0x0 3HaeT OCHOBHBIE [lonHbIe U cucTEMHBIE
JTan Pa3BUTHSI XUMUY; STanbl Pa3BUTUS XUMUU; 3HaHUS 00 OCHOBHBIX
(ypoBeHb) Hay4yHbIE Hay4YHbIE JOCTUKCHUS JTanax pa3BUTHUS XUMUU;
JOCTUXKEHUS HanboJee BHAAIOIINXCS HAYYHBIX JIOCTHXKEHUSAX
HaunOosee OTEYECTBEHHBIX U HanOoJiee BbIIAIOLINXCS
BBIIAIOIINXCS 3apyOexKHBIX YUEHBIX OTEUYECTBEHHbIX U
OTEUYECTBEHHBIX U 3apyOeKHBIX XUMHUKOB,
3apyOeKHBIX UX BKJIAJl B Pa3BUTHE XUMUU
XUMHKOB,
UX BKJIaJ B
pa3BUTHE XUMHUU
Bropoin OLICHUBATh Henocrarouno ocsoennoe | CpopMupoBaHHOE yMEHHE
aTan XUMHUYECKHE yMEHHE IPUMEHSATh OLICHUBATh XUMHUYECKHE
(YypoBeHb) MIOHSITHSL U 3aKOHBI B | XUMHYECKHE MTOHATHS U HIOHSITHS U 3aKOHBI B
CJIO’)KHOM cuUcCTeMe 3aKOHBI B CJIOKHOU CJIOKHOM CUCTEME
BO33PECHUI CUCTEME BO33PEHUI BO33PEHUI COBPEMEHHOMU
COBPEMEHHOMU COBPEMEHHOM XYIMUM
XUMHUHI XUMHH
Tpernit HaBBIKAMU @parMeHTapHOE BIAJICHUE | Y CHEIIHOE U CUCTEMHOE
JTan 00513aTeJIbHOTO HAaBbIKAMU O3HAKOMJICHUS | BJIaJICHHE HaBbIKAMU
(YpoBeHb) 03HAKOMJICHHS C C MPEeABICTOPUEN TOTO WM | 00513aTEIBHOTO
IIPEIBICTOPUEN TOTO | MHOTO BOIIPOCA, 03HAaKOMJIEHUS C
WJIM UHOTO BOIIPOCA, | MOCTABJIEHHOTO B €r0 MIPeIbICTOPHEN TOTO WK
IIOCTaBJIEHHOTO B IIPaKTUYECKON HAyYHOW U | MHOTO BOIpOCa,
€ro MpakTHYECKOU MeJarOrTHYeCKON IIOCTABJIEHHOTO B €T0
Hay4HOU U JeATEIIbHOCTH MIPAaKTUYECKOW Hay4HOU U
eNarorn4ecKou eJarornyeckou
JESTEIIBHOCTH JESITEIBHOCTH

IIK-7 BIaJCHHUEM MCTOdaMHU 0e30IacHOro 06paI_I_ICHI/I}I C XUMHUUYCCKUMU MaTCpUualiaMu C
YUYETOM HUX (1)I/I3I/I‘—IGCKI/IX u
XUMHYECKHX CBOHCTB

‘ Oran

‘ [Inanupyemsie

‘ He 3aureno

‘ 3a4TeHo




(ypoBeHB) pE3yNbTaTHI
OCBOEHUS o0y4yeHHs
KOMIIETeHIH | (TIOKa3aTeNn
u JIOCTH>KCHHUS
3aJJaHHOTO  YpPOBHS
OCBOCHUS
KOMITCTCHIIH )
[TepBbrit busnueckue [Tnoxo 3naer ¢pusmueckue | OYeHb XOPOIIO 3HACT
aTan CBOIiCTBa Y XMMHYECKHE CBOICTBA (bu3nyecKkrue U XUMHUYECKHE
(ypoBeHb) MaTepHaJioB U MAaTEpHAJIOB U BEILIECTB CBOICTBa MAaTEpHAJIOB U
BEIIIECTB,; BEIIECTB
XUMUYECKHE
CBOICTBA
MaTepHuayioB U
BEIICCTB
Bropoit IJIAHUPOBATH He ymeer nnanuposats Ymeer xopouio
aTan paboty ¢ paboTy ¢ XMMHUYECKUMU IJIAHUPOBATh PaboTy C
(ypoBeHb) XUMHYECKUMU BeIlleCTBaMH; pabOTaTh C XUMHUYECKUMU
BElIECTBaMH, MIPEITI0KEHHBIMU BellecTBaMU; paboTaTh C
paborath ¢ XUMUYECKUMHU MPETI0KECHHBIMU
MPeJI0KEHHBIMU peakTuBaMu XUMHUYECKUMHU PEaKTUBAMU
XUMHUYCCKIUMH
peaKTUBaMuU
Tperuit npencraBieHusMu o | He gocrarouno Biageer CB000HO BrIa/IEET
aTan npupojie MIPE/ICTABICHUSIMH O MPEJCTABICHUSIMHU O
(ypoBeHb) XUMHUYECKOTO MIPUPOJIE XUMUIECKOTO IPUPOJIE XUMHUIECKOTO
BelIeCTBa U BelIecTBa U (PU3NUECKHUX BellecTBa U (PU3NUECKHUX
bu3IIEeCKUX CBOMCTB TTOCJIEITHETO; CBOMCTB ITOCJICITHETO;
CBOICTB MPUHIIMIIAMA aJIeKBaTHOW | MPUHIIUIIAMH aJIeKBaTHOM
MOCJIETHETO; paboThl C XUMHUYECKUMU paboThl ¢ XUMHUYECKUMU
MPUHIIUIIAMA BEIIECTBAMH BEILIECTBAMHU
ageKBaTHOUI
paboThI ¢
XUMUYICCKIMH
BEILIECTBAMU
Kputepusimu  orneHuUBaHUS ~ SBISIOTCS  Oalljibl, KOTOpbIE  BBICTABIISIFOTCS

MpernoiaBaTesieM 3a BHJIbI JESTEILHOCTH (OLIEHOYHBIE CPECTBA) MO UTOTAM H3YyUCHHUS
Monynel (pa3iesoB NUCHUIUIMHBI), MEPEUYUCICHHBIX B PEUTHHT-IIAHE IUCIUTUITMHBI
IIIkae! oIlecHUBAHMS:
ot 0 10 59 O6amnoB — «He3aueTy;
oT 60 u BBIIIC — «3aYECT.
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4.2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbI¢ MaTepHaJIbI, HEOﬁXOIlI/IMbIe AJI1 OHEHKH

3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI

(l)OpMI/IpOBaHI/Iﬂ KOMIIeTEHIINIi B nmpouecce 0CBoOCHU A 06pa30BaTeJ’lLHO]7] nmporpaMmmbl.

MeToan4yeckne MaTepUuaJibl, ONpeaessiionye Npoueaypbl OeHUBAHUS 3HAHUNA, YMEHUH,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus

KOMIIeTeHI Ui
Orarsl Pesynbrarel 00yueHus Kommerenmus OrneHOYHBIC
OCBOEHUS CpeJICTBa
3HaHuA OCHOBHBIC HaIlpaBJICHU, OK-1 criocoGHOCTEIO Pecghepam.
IPOGIIEMBI, TEOPUH U HCIIOJIb30BaTh OCHOBBI | MHOUBUOYanbHbI,
METOJIBI (HTOCOMIH; 3HATE bUI0COPCKUX 3HAHUIA | 2pYNNOBoLl ONpPoc
coJiep>KaHue COBPEMEHHBIX A (bOpMHPOBaHHﬂU
. MHUPOBO33PEHYECCKOM
bUI0COPCKUX TUCKYCCHIT Ho3ULUH
1o mpodiaemMam
00I111eCTBEHHOT'O PAa3BUTHS
Matemarndeckuii anmapar, | OIIK-3 cnocobHoCcTRIO | Peghepam.
HEOOXOAMMBIH JIJISl PEIICHUS | UCITOJIh30BATh Hnousuoyanvhuwiil,
po(heCCHOHANILHBIX 33]71a4 B | OCHOBHBIC 3aKOHBI 2PYNNosotl Onpoc
00JacTu XUMHH U €CTECTBEHHOHAYYHBIX
MaTepruaIoBeICHUS, JUCITUTUIAH B
OCHOBHBIE TEOPETUUECKHE npodeccuoHanbHOMI
TIOJIO’KEHUST CMEXKHBIX C JIESITSIIBHOCTH
XUMHEN
€CTECTBCHHOHAYYHBIX
JICITUTUTAH
OCHOBHBI€ ATaIlbl U [1K-3 BirageHnemM Peghepam.
3aKOHOMEPHOCTHU CUCTEMOH Hnousuoyanvhulii,
dbopmupoBaHUs dbyHIaMEHTATBHBIX 2PYNNoBOU ONpoc
byHIaMeHTaIbHBIX XUMHYECKUX TIOHATUHN
XUMHUYECKHUX TTOHITHN
ocHoBHbIE 3Tanbl pazButus | [IK-4 cnocoOHOCTEIO Peghepam.
XUMHH; HAy4YHbIE IIPUMEHSITh OCHOBHbBIE | MHOUBUOyanvHblll,
JOCTHKEHUS Hanbolee €CTECTBEHHOHAYYHBIE | 2PYNNOBOLU ONPOC
BBIJTAFOIIINXCS 3aKOHBI H
OTEUYECTBEHHBIX U 3aKOHOMEPHOCTH
3apyOeKHBIX XUMHUKOB, Pa3BUTHS XUMHYECKOH
WX BKJIAJl B Pa3BUTHE XUMUU | HAYKU TIPU aHAIH3E
MOJTYYEHHBIX
pe3yIbTaTOB
(bu3HIEeCKre CBONCTBA [1K-7 BmageaneM Hnousuoyanvhulii,
MaTepuasoB U BEIIECTB,; METOAaMHU 0€30IaCHOTO | 2pynnogol Onpoc
XUMHUYECKHUE CBOWCTBA oOpareHus ¢
MaTepUaoB U BEIIECTB XUMHYECKUMHU
MaTepHaIaMH ¢ YIeTOM
uX (PU3NYECKUX U
XAMHUYECKHX CBOMCTB
ucnonb3oBath nmosoxenuss 1 | OK-1 cmocoOHOCThIO Pegepam
YMmenus Kareropuu Gunocoduu A7is | UCHOIB30BATH OCHOBBI

OLICHUBAaHUWA U aHaJInu3a

bunocockux 3HaHUM
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Pa3INYHBIX COLUAIBHBIX
TEHJICHINH, (aKTOB U
SBJIICHUI

Tt hOPMHUPOBAHMS
MHUPOBO33PEHUYECKOU
MO3UIIUU

peliaTh TUIIOBLIC yqe6HHe

OIIK-3 ciocoOHOCTBIO

HUnousuoyanvhuwiil,

3aJ]a4M 110 OCHOBHBIM UCIIOJIb30BaTh 2PYynnoeoti onpoc
paszenaM MaTeMaTHKH OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JICITUTLIAH JTUCITUTIIAH B

npodeCCHOHATBHON

JIESITEIIBHOCTH
MIPUMEHSATHh OCHOBHBIE I1K-3 BnageHuem HnousuoyanvHwlli
byHaamMeHTanbHbIC CUCTEMOM onpoc
XUMHUYECKHE MOHATHS (byHIaMeHTaJIbHBIX

XUMHYECKUX MTOHATUI
OIICHUBATh XUMUYECKHE [1K-4 criocoOHOCTBIO HUnousuoyanvuuwiil,

MOHSATHS U 3aKOHEI B
CIIO’KHOM cHUCTEME
BO33PCHUI COBPEMEHHOU
XUMHUHN

IPUMEHSTh OCHOBHBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI U
3aKOHOMEPHOCTH
Pa3sBUTHS XUMUYECKOMH
HAyKH [IpU aHaJIu3e
HOJIy4EeHHBIX
pe3yJIbTaTOB

2PYNNo6ol onpoc

IUTAHUPOBATh PaboTy ¢
XUMHUYECKIMH BEIIECTBAMU,
paboTtath ¢
PEI0KECHHBIMU
XUMHYECKUMH PEaKTUBAMU

[1K-7 Bmagesuem
MeToAaMH 0€30I1acCHOr0
oOparteHus ¢
XUMHYECKHUMU
MaTepuaIaMH ¢ y4eTOM
ux pU3nYecKux u
XUMHYECKHUX CBOMCTB

HUnousuoyanvhulii,
2PYynnosoti onpoc

Brnagenns
(HaBbIKH /
OTIBIT
JESITEIILHOCTH)

HaBbIKaMH aHaJIn3a TEKCTOB,
uMmeronx ¢uiocodpckoe
cofIepKaHue

OK-1 crmocoOHOCTEIO
HCIIOJIb30BAaTh OCHOBBI
¢bunocockux 3HaHUM
U1t popMUpOBaHUS

Pegpepam,
Hnousuoyanvhulii,
2pynnoesoti onpoc

MHPOBO33PEHUECKON
MO3ULINH
HaBBIKAMH pabOTHI C OIIK-3 criocobHOCTRIO | Peghepam
y4eOHOIl TuTeparypoi, HCIIOJIb30BaTh
OCHOBHOW TEPMHUHOJIOTUEN U | OCHOBHBIE 3aKOHBI
MOHATUMHBIM annapaToM €CTECTBEHHOHAYYHBIX
0a30BBIX MATEMATHYECKUX M | JTUCIIUTIIINH B
€CTECTBEHHOHAYUYHBIX npodeccHoHaNBHOM
JTUCITUATIITUH JIESITEIIbHOCTH
BIaaeTh cuctemont 6a3oBbix | [1K-3 Branenuem Hnousuoyanvhulii,
byHIaMEHTATHHBIX CHUCTEMO 2PYNNOBOU ONpoc
XUMUYECKUX TOHATUI (byHIaMeHTaIbHBIX

XUMHUYECKHUX TTOHSITHH

HaBBIKAMH 00S3aTeIILHOTO
O3HAKOMJICHHSA C

[1K-4 criocoOHOCTBIO
HpI/IMeHﬂTB OCHOBHBIC

HUnousuoyanvhulii,
2PYNnogoil onpoc
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MPEIBICTOPUEN TOTO WUITU
HWHOTO BOIPOCa,
MIOCTaBJIEHHOT'O B €r0
IIPAaKTUYECKON Hay4YHOU U
IeNarornyecKou
JeATEIbHOCTH

€CTECTBEHHOHAYYHbIE
3aKOHBI U
3aKOHOMEPHOCTH
Pa3BUTHUSA XUMUYECKON
HayKH [IpU aHAJIN3e
ITOJIYYEHHBIX
pE3yJIbTaTOB

IIPEICTABJICHUSMU O
IIPUPOJIE XUMHUUECKOTO
BEIIECTBA U (PU3MUYECKUX
CBOICTB IIOCJIEIHETO;
IIPUHIUIIAMHU aJI€KBaTHOU
paboThl ¢ XUMUYECKUMU
BEILECTBAMU

IIK-7 BmagenueM
MeTo1aMu 06€3011acHOTrO
oOparmeHus ¢
XUMHYECKUMHU
MaTepuaIaMy ¢ y9eTOM
X QU3HYECKUX U
XUMHYECKHX CBOMCTB

HUnousuoyanvuuwiil,
2PYNNosotl Onpoc

4.3. Peitmunz-nnan oucyuniunot
(npu neodxooumocmu)

Petituar—mman JAUCHUIUIMHBI ITPEACTABJICH B ITPUIIOKCHUHA 2.

O 0 1N DN B~ W

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

23.
24.

Temsl pedepaToB

o qucruiuimae KoHnenuum coBpeMeHHOro ecTeCTBO3HITHUS
(HaMMEHOBaHUE AUCITUTLIHHBI)

Jlormueckast uHpopManusi U mnpoliemMa <«JIByX KyJIbTyp» — €CTECTBEHHBIX HAayK H

TYMaHHUTapHOI'O 3HAHUA.

. AHTPOIIHBIA NPUHIMI U (U3NYECKNE KOHCTAHTHI.

. HayuHbIif 3aK0H U 11€1€c000pa3HOCTb.

. [Tpy9rHBI TOMYISAPHOCTH aCTPOJIOTHH.

. ParimonanusM U MUCTUIIM3M B ITO3HAHUU MPUPOJIBI.
. Pa3BuTHe HayKku U HAyYHBIE PEBOIOIIHH.

. OcOoOGeHHOCTH MaTeMaTHYECKOT0 MOJICIMPOBAHUS OMOJIOTHUECKUX MTPOLIECCOB.
. 'umote3bl 0 BOSHUKHOBEHHUH KHU3HH.

. Pa3BuTHE 5BONIIOLIMOHHBIX HJIEH B HAyKax O )KHUBOM MPUPOJIE.

. OBomtonus 6uocdepsl, €e pecypchl U MpeAebl yCTOWYHMBOCTH.
KoHuenmus ycToiunBoro pa3BuTHsi.

[IpoGnemMbl 1 TEpCIIEeKTUBBI AaTOMHOW YHEPTETHUKH.
VYuenue BepHasckoro o Hoochepe U COBpeMEHHOCTb.
[{uBriM3aIus Ha MyTsIX MOMCKA UICATFHON YHEPTETUKH OYayIIETO.
WubopMalinoHHO- HTPONHITHBIE CBOWCTBA COIIMATBHBIX CHCTEM U YIIPABJICHUE UMHU.
B03MO0XHOCTH 3KOHOMHOTO PacX0/10BaHUs SHEPTUH.
['eHHas MHXKEHEepHs: COBPEMEHHBIN ATar, MPOOIEeMbI U MEPCIEKTUBLI PA3BUTHS.
[TpoGiieMbl co3jaHusl HICKYCCTBEHHOT'O MHTEIIEKTA.

I/ICTOpI/IH OCBOCHHS aTOMHOM SHECPIrun

Jlazeppl 1 UX IpUMEHEHNE.

. Joctmkenus o6uonoruu B Hadane XXI Beka.
22.

[TpuponHbie cucTeMbl Ha TPaHU Xaoca U MOPSIKa.
DeHOMEH caMOOpraHu3alluy B IPUPOJIE U OOIIECTBE.

CumMeTpHs B IPUPOJIE U UCKYCCTBE.
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25. JlocTukeHNs: KOCMOHABTUKHM U HAPOJHOE X035 CTBO.

26. [IpunoxxeHus Teopun KaTacTpo(d B €CTECTBO3ZHAHUM.

27. IniuBU1yallbHOCTD YEJIOBEKA: BIUSHUE HACIEACTBEHHOCTH U CPEJIBI.
28. KnonupoBaHue: HAy4YHBINM U MOPAJIbHBIN aCIIEKThI.

29. MouekysipHble OCHOBBI YMOIIMOHANIBHBIX COCTOSTHUHN YeJIOBEKa.

30. ConHe4yHO-3eMHBbIE CBS3U U UX BIMSIHUE HA YEIOBEKA.

31. ObcyxieHne TeOpHid MPOUCXOKICHHSI YEITOBEKA.

32. MoaenupoBaHue 0OIIECTBEHHBIX MPOIECCOB.

Kpumepuu oyenxu (6 6annax):

- 25 0aIoB BBICTABISETCA CTYACHTY, €CITU CMYOeHm NOJHOCMbIO PACKPbLL mMeMy pedhepama,
0amwvl pazeepHymole OMEembl Ha 8ce NYHKMbl CO0epIHCaAnUsl pedhepama, npoO0eMOHCMPUPOBAHO
3HAHUE MEPMUHONO2UU, OCHOBHBIX MOMEHMO8, YMEHUE NPUMEHAMb MeopemuiecKue 3SHaHus npu
BbINOIHEHUU NPAKMUYECKUX 3A0anull. 3akaoueHue (6b1600bl) packpviearom cymov pabomol. CRucok
Jaumepamypuvi He mMenee 15 co8peMeHHbIX UCMOYHUKO8. YHUKATbHOCIb NPU NPOsepKe Ha
anmuniazuam He mernee 65 %;

- 15 GanoB BBICTABISIETCS CTYACHTY, €CITU CIMYOeHm umeem HeOoIbuiue HeMOYHOCMU 8
packpeimuu memul peghepama, 0aHvl NOJIHbIE OMBEEMbl He HA 8ce NYHKMbl codepiicanus pepepama,
NPOOEMOHCMPUPOBAHO 3HANHUE MEPMUHONIOSUU, OCHOBHBIX MOMEHMO8, YMEHUe NPUMEHSIMb
meopemuyecKue 3HaHusi NPU 8bINOJIHEHUU NPAKMUYECKUX 3a0anUll. 3axnoyeHue (661600bl)
packpuleatom cyms pabomsi. Cnucok aumepamypwbl he menee 10 cogpemeHHbIX UCOYHUKOS.
Yuuxanonocmo npu nposepxe na anmunnazuam ne menee 65 %,

- 5 0asI0B BBICTABISETCS CTYACHTY, €CIIU CYOeHm He NOTHOCMbIO PACKPbLL memy pegepama,
OaHblL HEeNoJIHble OMBEembl He HA 8Ce NYHKMbl COOePHCAHUs pedpepama, npoOeMOHCMPUPOBAHO
3HAHUE MEPMUHOTIO2UU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHAMb MeopemuyecKue 3SHaHus npu
BbINOJIHEHUU NPAKMUYECKUX 3a0anull. 3aKnioueHue (6b1600bl) He NOJIHOCHbIO PACKPLLEAION CYMb
pabomul. Cnucox numepamypuvl He MeHee 5 CO8PeMEeHHbIX UCIOYHUKOS. YHUKATbHOCIb NpU
npoeepke Ha aHmuniazuam e meree 65 %;

- 0 GayIIOB BBICTABIIICTCS CTYICHTY, €CITH CIYOEHm He NOJTHOCHbIO PACKPLLL memy pedepama, He
0amwvl pazeepHymole 0meemsl Ha OONbUUHCINGO NYHKMOG COOepIcanus pedhepama, He
NPOOEMOHCMPUPOBAHO 3HAHUE MEPMUHONIOSUU, OCHOBHBIX MOMEHMO8, YMeHUe NPUMEHSMb
meopemuyecKue 3HaHusi NPU 8bINOJIHEHUU NPAKMUYECKUX 3a0anull. 3akitoyeHue (8b18600bl) He
packpulearom cyms uccreoosanus. Cnucok aumepamypol Menee 15 co8pemMeHHbIX UCOYHUKOS.
Yuukanenocms npu nposepke na anmunaazuam menee 65 %.

KommiiekT TecTOB (TECTOBBIX 32/1aHUI)
no aucuuiuiiHe KoHuenmuu coBpeMeHHOro ecTecTBO3HAHMSA
(HauMeHOBaHUE AUCIUIUIMHBI)

1. Hayka omauyaemcs om udeono2uu iutib mem, 4mo:

a) HayYHbIC HCTUHBI HE 3aBHCSAT OT HHTEPECOB ONPECIICHHBIX CIOEB O0IIECTBA;

0) Hay4YHBIEC 3aKOHBI OIPENEIAIOTCS TPeOOBAHUSMH MTPEOOPA30BaHUS IPUPOJIBI HAa OJ1aro 0OIIeCcTRa;
B) 3HAYMMOCTh HAYIHBIX PE3YJIbTATOB OIICHUBAETCS B MOPAIBHO-ITHUECKOM aCIIeKTE;

T') HOBBIE PE3yIbTaThl JOJKHBI OBITH JIOTUYECKU MPOTUBOPEUMBHI MPEBITYIIUM.

2. Hayunasa pesonroyus XVI-XVII 6. ceazana c:

a) OTKPBITHEM DJIEKTPOMAarHUTHBIX BOJH ['epiieM;

0) oTpHUIIATEIBHBIM PE3YIHTATOM OMBITOB MaiikeahCoHa MO OMPEIEeTIEHUIO CKOPOCTH CBETA;

B) TEOpHEH MPOUCXOKICHHSI BUJIOB ITyTE€M ecTecTBeHHOro otOopa Y.J/lapBuHa;

r) reauoneHTpuueckor konnenuue H.Konepuuka.
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3. Ecmecmeosnanue omauuaemcs om Hamypgunocogpuu:

a) 6osee CII0KHBIM OOBSICHEHHUEM SIBIICHUM, KOTOPOE ITPOBEPSETCS JIOTUKON PACCYXKIACHUM;
0) ToNBKO OOJIee PA3BUTHIM U IIUPOKUM HAOOPOM JAMCIUILINH;

B) TOJIBKO TE€M, UTO MEpPECTalId pacCMaTpPUBATh MPUPOIY KaK LIEJI0E;

I') IPOBEPKOM TEOPUH ITyTEM IKCIIEPUMEHTUPOBAHHS.

4. UnepyuanvHvle cucmemsbl omcyema — 3mo maxue:

a) B KOTOPBIX CKOPOCTh CBOOOHOTO MaJICHHs MTPONOPIMOHANIbHA KBaIpaTy BPEMEHH TaJICHHS;
0) Ipu IBUYKEHUH KOTOPBIX BHITIOJIHSETCS MepBbIii 3akoH HpioTOHA;

B) IIPH IBMYKEHUHU KOTOPBIX HE BBIMOJHAETCS NMEPBbIi 3akoH HproToHa,

T') IBUKEHHE KOTOPHIX MOKHO OOHAPY>KUTh JIUILIb TOYHBIMU U3MEPUTEIIbHBIMU PUOOPaMH.
5. 3emnto modcHO cuumams MamepuaibHOU MOYKOU 6 3a0aUaX:

a) pacuera nepuoja obpaienus 3emiau Bokpyr ConHIa;

0) pacuera JIMHEHHON CKOPOCTH ABMKEHUS TOUEK TOBEPXHOCTH MPH CYTOYHOM BpAILlCHHUH;
B) HEJb3S CUNTATh — B O0OUX CITydasx;

I') MO’)KHO CUHUTaTh — B O0OUX CIlyyasix.

6. B uzonuposannvix cucmemax coxpansaomcs cieoyrouue

BEUYUHDL!

a) SHEPrus U SHTPOIIUS;

0) UMITyJIbC, MOMEHT UMIIYJIbCa U SHEPTUS;

B) DHTPOIHUS, 3PS U SHEPTHS;

') Macca, IMITYJIbC M 3apsi.

7. EduHuL;a U3IMEPEHUA ¢u3MU€CKOL7 6EJIUYUHDbL, HA36AHHAA 6 HYeCcnmb asnopa «Mamemamuueckux

HA4an HamypaibHou urocouuy, 5mo.

a) Macca;

0) cuna;

B) DHEPIUs;

I') HAMarHU4E€HHOCTb.

8. Ceem om Connya ooxooum 0o 3emunu 3a:

a) 20 cexyHp;

6) 8 MunyT 1 19 cexyHz;

B) 5 MUHYT U 12 cexyH[;

r) | MuHyTY U 45 CceKkyHI.

9. Kaxoe u3 npusedeHHbIX YmMBEepHCOCHUL 6EPHO:

a) TOJIBKO ra3bl COCTOAT U3 MOJIEKYII;

0) TONBKO KHUIAKOCTH COCTOSIT U3 MOJIEKYJT;

B) TOJIBKO JKUJIKOCTH M I'a3bl COCTOSAT U3 MOJIEKYII;

T') BCE TBEP/IbIE TeJIa UMEIOT KPUCTAJUTMIECKYIO PEIIETKY.

10. Dnmponus u30aUpPoBaAHHOU cucmembvl KaK YHKYUs COCMOAHUSL
a) Bcerja yobIBaeT cO BpEMEHEM;

0) coxpaHsieTcs IpU YCIOBUU COXPAHEHUs! SJHEPTUU CUCTEMBI;
B) MOXET TOJIbKO BO3pacTaTh;

T') He ObIBaerT.

11. Bospacm nawieii nianemsl OyeHUBaemcs 8:

a) 2,5 mupa. JieT;

0) 14,2 mapn. net;

B) 250 MIIH. NIeT;

r) 4,6 MIIpA. JIET.

12. Bospacm naweii 36e30noti cucmemsvl — I anaxmuku — cocmasisaem npumMepHo:
a) 5-8 mup. JerT;

6) 13—15 mupn. ner;

B) 1-4 mipa. ner;

r) 30-35 mupa.mer.
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13. OnekmpomazHummuvie 63auUMOOeNCmMEUsi 6 CPAGHEHUU C OpyeuMu HYHOAMEHMATbHbIMU
83AUMOOeUCMBUAMU HaUOOJIee CYUjeCmEeHHbL:

a) TOJIbKO B IIpeZieax pa3sMepPOB aTOMHOTO $1/1pa, T.€. KOPOTKOAEHCTBYIOIINE;

0) B obnacTsax BceneHHOMN, CpaBHUMBIX € pa3MepaMu «OT MOJIEKYII 0 TapOBO3ay;

B) JUISL TPOLIECCOB B3aUMHOT'O MIPEBPALICHUS JIEMEHTAPHBIX YaCTHII,

T) Ipu GOPMUPOBAHUU CTPYKTYpPHI FAIAKTHK.

14. 3axon coxpanenus u npespawyeHus IHepIUl:

a) IPUMEHUM TOJIBKO B 00JIACTH MEXAHUYECKUX U TEIUIOBBIX SIBJICHMUIA;

0) SBJISIETCS. BCEOOILM 3aKOHOM MTPUPOIBI;

B) OTpaHUYMBAET BO3MOXKHOCTU YBEIMUYEHHUS KOI(PPHUIMEHTa TIOJIE3HOr0 JACWCTBUSA TEIUIOBBIX
MaIlliH;

T') CBSI3aH C 3aKOHOM BCEMHUPHOI'O TATOTEHUS.

15. KopnyckynapHno-601Ho8ble c80licmea Mamepuil:

a) OTpa)kKe€Hbl B 0OHAPYKEHHOM SIBJICHUU AU(PPAKLINUU JIEKTPOHOB;

0) BBITEKAIOT W3 NPUHIUIIA COOTBETCTBHS, TPEOYIOIIEro coBmaaeHus (U3MUECKUX CIEICTBUI
3aKOHOB KBAaHTOBOM U KJIACCMUECKON MEXaHUKHU B MIPEJICIbHBIX 3HAUCHUSAX ITapaMETPOB;

B) CJIEYIOT U3 TIEPUOJUYECKOTO 3aK0HA, ycTaHoBIeHHOTO JI.M1.MenneneeBbim;

T') HE IPOSIBISIOTCS B ABM)KEHUHU MAKPOCKOIIUYECKUX TE.

16. Ilepsvim smanom 6 pazeumuu Xumuu Obli0 CO30aHUe:

a) CTPYKTYPHOU XHMHH;

0) 9BOJIOLIMOHHON XUMHH;

B) YUCHHS O XMMHUYECKUX MPOIIeCCax;

') YUEHHUS O COCTaBE BEILIECTB.

DHepeus XumMu4eckoll ces3u onpeoensemcs:

a) PHEpruei B3auMOJICHCTBUS HYKJIOHOB B sI/JpaX aTOMOB, BXOJISIIUX B MOJICKYJTY;

0) coOCTBEHHOI SHEpruei MoKOos ANEMEHTAPHBIX YaCTHII,

B) SHEpIruel B3aMMO/ICIICTBMEM KBAapKOB B aIpOHaXx (IIPOTOHAX U HEUTPOHAX);

I') BHEpPIUeH 3JIEKTPOHHBIX 000JI0YEeK aTOMOB U HOHOB.

18. B npoyecce pomocunmesa pacmenus Ucnonib3yom IHepeuio:

a) TETJIOBYIO;

0) XMMHYECKHX CBSI3EH;

B) COJTHEUHYIO;

') GMOJIOTUYECKYIO.

19. Konebanus nouevl npu 3em1empaceHusx pecucmpupyromcst ¢ HOMOWbIo:

a) Tomorpaduu;

0) celicmorpaduu;

B) aKyCTHKH;

I') TPaBUMETPHH.

20. Ucmounurkamu suepeuu ConHya sa6is0mcs.

a) LEMHbIE peaKIiy JeJICHHs ypaHa;

0) TeruioBasi YHEPTUs U yAapbl METEOPUTOB;

B) TEPMOSIEPHBIE PEAKIMH TPOTOHHO-IIPOTOHHOT'O IIUKJIA;

T') TOTEHIMAIbHASI SHEPTHS CKATHSI.

21. Henenue pacuupenus Bcenennoui 06vsacHAIOM nposasienuem.

a) 0cOOEHHOCTEN HaOMIOAeHUH ¢ NBIOKYyIIeics BOkpyr CoHIIa U Bpalalomencss BOKPYT CBOCH ocH
3emin;

0) »ddexra lomepa, cOCTOANMIETO B 3aBUCUMOCTH YaCTOTHI MCITYCKa€MOTO CBETa OT CKOPOCTH
B3aMMHOTO IBM)KEHUS HAOIIO/1aTelNsl U UCTOYHUKA, — CMEIEHUH CIIEKTPAJIbHBIX JTUHUNA B KPACHYIO
CTOPOHY CIIEKTpa MpH YAaJICHUN;

B) B3aMMOJCUCTBUS TAIAKTUK PA3IUYHBIX ()OPM B MEXKTaTAKTUYECKUX MAarHUTHBIX IOJISIX;

I') 3aKOHA COXpPaHEeHMs UMITyJIbCa B OTPAaHMUEHHON 1 3aMKHYTOM cTalimoHapHoi BeeneHHOM.

22. Mooicho nu ckazams, 4mo 0CHOBHbIM 80NPOCOM OUOLO2UU ABTIAECA BONPOC:
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a) «B YeM OCHOBHOE OTJIMYHUE KUBOW MATEPUH OT HEIKUBOUM M KaK MPOU3O0IIET CKa4OK MEXy HUMHU
IIPU 3apOXKJICHUU JKU3HU?»;

0) «Kak BBIITH U3 3KOJOTUYECKOI0 Kpusnuca?y;

B) «KakK OO0ECNeYuTh YeIIOBEYECTBY NOCTATOUYHOE MUTAHHE MPU OrPAHUYEHHBIX BO3MOMXKHOCTAX
HaIICH IIaHETHI?);

') «KaK U30aBUTh YEITIOBEYCCTBO OT OOJIC3HEH?».

23. Obmen gewgecme 6 HCUBbIX KNeMKaAX HA3bIGAIOM.:

a) OpoKeHHEM;

0) MyTauuei;

B) METa0OJIM3MOM;

T') pErpOyKIIHEH.

24. Monekynapnoe cmpoenue JIHK Ovlio ycmanogneno.

a) Lx.bunnom u k. Jlenepbeprom;

0) I'. Mennenewm;

B) A.M1.Onapunsim;

r) ®.Kpukom u J[x.YoTcoHOM.

25. Ocnosnou ghynxyueil 2enoé — eOuHuYy HAc1edCMEeHHOU UHDOPMAYUU — ABTAECMCA.
a) opraHu3alus 3arnaca XUMUYECKON SHEPruu B KJIETKaX;

0) perymnsius ropMOHOB;

B) KOJUPOBAHUE CHHTE3a OCJIKa;

') opraHu3anus TpaHCIopTa HOHOB.

26. Ilonynayusa kax s1emeHmapHas eOUHUYAa 3601I0YUU JHCUSHU HA emie — 2mo.

a) COBOKYITHOCTh OCOO€W OJHOro BHAA, OOJIAMAIONIMX €AMHBIM TE€HO(POHIOM U 3aHUMAIOIIMX
OTIpeIeNIEHHYIO TEPPUTOPHUIO;

0) COBOKYITHOCTb 0COO€H pa3HbIX BUJIOB, 3aHUMAIOIIUX OJHY TEPPUTOPUIO;

B) COBOKYITHOCTH 0CO0€# OHOr0 BU/IA, 00JIaJaI0NINX €AMHBIM TeHO(POHIOM;

I) COBOKYIIHOCTh OCOO€H, CYIIECTBOBaHHME KOTOPBIX OIpPENENAeTCS B 3aBHCHUMOCTH OT
HEOHOJIOTHYECKHX (PaKTOPOB CPEIbI.

27. llocneonee onedenenue Ha 3emne ObLIO OKOTIO.!

a) 100 muH. et Ha3a;

0) 56 MuH. JIeT Ha3am;

B) 18 ThIC. IeT Ha3am;

r) 7 TBIC. JIET Ha3a]l.

28. Cmena epemen 200a na 3emne ceéa3ama.

a) ¢ u3MeHeHueM pacctosiuus oT CoJIHIIa B T€UEHHUE TO/1a;

0) ¢ HAKJIOHOM OCH CYTOYHOTO BpPAIEHUS 3eMIIH K SKJIHUIITUKE;

B) C MEPUOTUICCKUMH H3MEHEHHUSIMH COJTHEUHOW aKTHBHOCTH;

T) ¢ IEPUOANYECKUM BIUSHUEM npuTsikenus JIynsr u ComHIa.

29. Coenacno npunyuny Peou:

a) BCe KUBOE MPOU30IILIO IyTeM TBOpeHus Boeit Tropia;

0) HEBO3MOXKHO JIOCTHYb CKOPOCTH, OOJIBIIEH CKOPOCTH CBETA B BAKYyME;

B) B3aMMO/ICHCTBUE TEJI OCYIIECTBISETCS MOCPEACTBOM TOJIEH;

T') BCE JKUBOE MTPOU3OILIO OT KUBOTO.

Kpumepuu oyenxu (8 bannax):

- 25 bannos svicmasnsiemcsi cmyoennmy, eciu CImyoenm 0al npasuibHvle omeemsl Ha 23-25
Mecmoguix 6ONPOCOs;

- 20 6annog svicmasisiemcs, Cmyoenmy, eciu cmyoenm 0al npasuivhvle omeemol Ha 18-22
Mecmogulx 6ONPOCOs;

- 15 bannos svicmasnsiemcsi cmyoenmy, eciu cmyoenm 0an npasuibivle omeemsl Ha 13-16
Mecmoguix 6ONPOCOs;
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- 10 6annoe svicmasnsiemcs: cmyoeHmy, eciu CmyoeHm 0ai npasuiivivle omeemol Ha 8§-12
MeCmoBuLX 6ONPOCO8;

- 5 bannos evicmagnaemcs cmyOeHmy, eciu cmyoeHm 0al npaguiibiblie omeemsl Ha 4-1
MeCmoBbIX 8ONPOCOB,

- 0 6annos gvlcmagnsaemcs cmyOeHmy, eciu cmyoeHm 0ai npasuibHvle omeemsl MeHee yem 3
Mecmosvlx 6ONpoca.

BOHPOCLI AJISl KOHTPOJIbHBIX paﬁoT
IO JUCLHMIIIIMHE Konuemum COBPEMECHHOI'0 €CTECTBOZHAHUSA

(HaMMeHOBaHUE AUCITUTLIHHBI)

Bapuant Ne 1

1. Haiite oOmryro xapakTepucTuky coctaBa CoyiHeUHOU cucTeMbl. Ha30BUTE BHAMMEIC MPOCTHIM
[J1a30M IUTaHeThl. YTO Takoe «acTpOHOMHUYECKas €IUWHUIA» ATUHBL, U 4yeMy oHa paBHa? KakoBbl
opOuTsl I1aHeT? MoOryT JM IUIAHEThl CTOJKHYTbCA IPU CBOEM JIBHKeHUM BOKpyr CosHua?
Ouenute, Ha KakoM cpeaHeMm pacctosHud oT ConHia HaxoauTcs MepKypui, eclii ero mepuoi
obparenus pasen 0,24 3emHoro roja?

2. OCHOBHBIE 3aKOHBI KIJIACCHUYECKOW MEXaHWKHU MaTrepuanbHOi  Touku. Kak mopenmupyercs
cCUCTeMa, cocTosillasi U3 ABYX M Oosiee MarepuanbHbIXx Touek? [lpuBeaure mpumepsl 3ajad, B
KOTOPBIX MOKHO CYMTATh 3eMJIF0O MaTEpPUATbHOM TOUKOM, a B KAKUX — HEJb3SI.

3. Uro Takoe «sJepHas 3HEPIUs» U «iaepHas peakuus aeneHus»? Kak cBs3bpIBalOTCS HYKJIOHBI B
anpe aroma? Kak ompezensercss SHEprusi UX CBSA3H, M OT 4ero oHa 3aBUcuT? Kakue nepcrnekTuBbl U
pOo0JIEMbI SHEPTETUKU CBA3aHbI C pEaKLUAMHU JeJieHus saep?

4. TlosicHUTE BOJIOLUIO MOHITHH «aTOM», «MOJIEKYJa», «XUMHUYECKHUN IEMEHT» U «XUMHUYECKOe
coenquHeHuey. [losicHuTe NOHATHE XUMHUYECKUX CBsi3ed M npuBeaute npumepsl. KakoBa poib
SHEPTUU M DSHTPONMM IpH oOpa3oBaHuu MoJekyna? Kakue XuMUUeCKue CBSI3U SBISIOTCA
OTpeAEIAIONIMMU B KOH/IEHCUPOBAaHHBIX cpeax?

5. OnumuTe MOAEIb MJI€ATIHOTO ra3a U NPUBEAMTE €ro ypaBHeHHE cocTosiHUA. Kakas BennumHa
ABIIIETCS MEPOI cpeHel KHHETUYECKOM 3HepTun MoJieKy1?

6. Iosicaute cyth runotessl Jlyn ae bpoina. Kak oHa Oblna sKCepMMEHTAIBHO MOATBEPKICHA,
KaKoe 3Ha4yeHHe JUIs €CTECTBO3HAHMS MMEET HMCIOJIb30BaHHE KOPHYCKYISPHO-BOJHOBBIX CBOMCTB
BeniectBa? YTo y3HanM O KUBOM MaTepUH C IMOMOIIBIO IEKTPOHHOrO MHKpockona? OLEeHUThb
JUIMHY BOJIHBI JIEKTpoHa ¢ sHepruei 20 3B.

7. Ipouecc doTtocuHTE3a U €ro 3HadeHwe B HcTOpuH 3emin. CpaBHUTE KIETOYHOE IbIXaHUE U
dotocuntes. Kak meHsach armocdepa 3eMiu B X0JIe €€ IBOJIOIIH?

8. Packpoiite nonstue «ouocdepa», ykaxxute ee QyHKIUU U XapakTepusyite ee obomouku. Kak
sT0 moHATHE ObUTO mepeocmbiciieno B.U.Bepnanckum? Korma y 3emnu mosiBunmace O6uocdepa?
OnwumuTe 4eaoBeKka Kak KaueCTBEHHO HOBYIO CTYIIEHb Pa3BUTHS OHMOCHEpHI.

9. IlosicHuTe, uTO Takoe BceneHHasi, KaKOBBI €€ pa3Mepbl, KAKHe 0OBEKTHI €€ COCTaBISIOT U KaKue
MOJIEH pa3BUTHs BceneHHOM N3BECTHBI.

10. Kak popmupoBaiock npeacraBieHue 0 KpUTEPUH UCTUHHOCTH 3HaHM? UeM OTIN9aeTcst METOT
['anmunes or Merona Apucrtorens? YeM oTIMYaeTcsl €CTECTBEHHOHAYYHBIH IOAXOA  OT
¢dunocodckoro?

Bapuant Ne 2

1. 3aKoH COXpaHEHHUs HMITyJIbCa B KJIACCUYECKOW MEXaHUKE U CBSA3b €ro C 3aKOHOM JAMHAMUKU
Herotona. IIpumep ncnonb30BaHus 3TOrO 3aKOHA coXpaHeHMsl. Kak OH CBsI3aH cO CBOMCTBaMU
MIPOCTPAHCTBA-BPEMEHH, U TIOYEMY ATOT 3aKOH (yHIaMeHTaJIeH?

2. Cytsb 3akoHOB Kemiepa u ux cBsA3b € 3aKOHOM BCEMHUPHOTO TAroreHus. Hackonpko nmpruMeHnMa
Mojienb, npunsTas HetoronoM? Onpenenurte maccy ConHIIa, €ClId U3BECTHO, YTO 3eMJISl IBUYKETCS
BOKPYT HEro co ckopocThio 30 kM/c Ha cperHeM paccTossHUU 150 MITH. KM.
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3. Ponb u3mepeHuil B OJy4€HUHN 3aKOHOB ecTecTBO3HaHuUA. [ToHsTHE O MeTpudeckoi cucreme. I'ae
Ha 3emJie MOKHO HambOojee MpuOIM3UThCS K HeHTpy 3emiu? Kak m3mepuin pa3mepsl 3emild,
Jlynsi, Connna? KakoB nuamna3zoH paccTossHU Bo BeenenHoi?

4. KakoBa crenuduka MUKpOMHpa 110 CPAaBHEHUIO C M3y4yEHMEM Mera- u Makpomupa. llosicHure
IPUHLIMIIBI COOTBETCTBUSI U JIOTIOJIHUTEIBHOCTH.

5. Yro usyuaer TepmonuHamuka? YTo Takoe «TepMOJMHAMHUYECKas CHUCTEMA», «PABHOBECHOE
cocrosiHue»? Onpenennure MOHATUS «TEIIOEMKOCTb» U «yJeJbHas TEIIoeMKOocThb». Kak mo Hum
MOJKHO CYZIMTh O BHYTPEHHEH CTPYKType BeuiecTsa?

6. Onuiure, Kak pa3BUBAIMCH IPEACTABICHUS O CBETE, B KAaKUX SBICHUSX MPOSBIAIOTCS €ro
BOJIHOBbIE cBOMcTBa? Kakoe siBleHue MOKa3bIBAeT, YTO CBET — MonepedHas BoaHa? Kak u kem Obl1o
IIOKa3aHO, YTO CBET €CTh 3JIEKTPOMAarHUTHasi BojHA? Eciau mpu OoTpakeHHH OT FOpU30HTAIBHOMN
CTEKJIIHHOW IJIACTUHKU COJHEYHBIM Jyd OKAa3aJCsl IUIOCKONOJIAPU30BAHHBIM, TO KakoBa Oblia
BbicoTa COJIHIIA HAJl TOPU30OHTOM?

7. PasButne wmumel oSBoMOUMHA BHAOB. JIOKaXWTE, YTO ECTECTBEHHBIH OTOOp sBIsSETCS
HAMPaBJIAIOMUM (PaKTOpoM 3BOTOINH. CONOCTaBbTE MOHATHUS OIS U «BUI.

8. KakoBbl 0COOEHHOCTH CTpOEHUS M (YHKLHMU sipa KJIETKU M LuTomIasMbl? Onuiure QyHKIUH
KJIETOYHBIX MeMOpaH. UTo Takoe «MOHHBIN Hacoc»?

9. lloscHuTe mNOHATHE «COJNHEYHas akTUBHOCTHY. Kakme mnpouneccsl Ha CoiHIE CBA3aHbl C
apineHusMu Ha 3emie? Kak pacnpenensercs Ha 3emiie cojiHeuHas sHeprus? Hackonbko MOXHO
CUMTATh 3€MJIIO TEINIOBOM MAIIMHON?

10. {aiiTe moHsATHE «HAYYHON KAPTUHBI MUPa» U MPUBEIUTE IPUMEPHI.

Bapuant Ne 3

1. Uto Takoe acTepouibl, I/Ie OHU PACIIOJIOKEHBI, KAaKOBBI WX OpOWTHI M pasmepni? HaszoBure
HaunOosnee KpynHble U3 HUX. Ilepuon obpamenus Ilnyrona paBen 250 3eMHBIX JIET, TaK KAKOBO €r0
paccrosinue oT CojHIIa U KaKyl0 4YacTh CBOET0 «T'0/1a» OH MPOIIEN MOCJIE TOT0, KaK €ro OTKpbUIN?

2. IlosicHuTE MOHATUSA «MOMEHT CWJIBD» U «MOMEHT MMIIYJIbca ». B Kakux cucremax coxpaHsAeTcs
MOMEHT UMITYJIbCA, I0YEMY 3TOT 3aKOH TOXKE OTHOCAT K Pa3psly «BEJIUKHUX 3aKOHOB COXPaHEHUS»?
JlaiiTe mpuMepbI €ro NCIOJIb30BAHHUS.

3. Uro Takoe paAMOaKTUBHOCTh (€CTeCTBEHHas M McKyccTBeHHas)? Kak ucrnosiab3oBaHue sSBICHUI
pPazOaKTUBHOCTH MTO3BOJIMJIO OCYHIECTBUTh MEUTY QJIXUMUKOB?

4. Onpenenure paauyc JIyHbl, eciniu U3BECTHO, UTO BUAUMBIN yriioBoil auamerp JIyHbl 30 yrioBeix
MUHYT, pacctosHue 10 Jlynel 384 teic. kM. Kak onpenensror paccrosHus ao 3se3n? UYro takoe
«mapajutake» u «3Be3/iHas BennunHay? Kak onennnu pasmep [Nanaktuku, Beenennoit?

5. TlosicHuTe NPUHLMI HEONPEIEIEHHOCTH, MOHATUSA IETEPMHUHM3MAa M MHAETepMUHM3MA. Kak
M3MEHUJINCh TNPEJCTABICHUS O ClydalHOM M 3akoHoMepHoM? IlosicHuTe posb HU3MepeHus u
npubopa B KBAHTOBON MEXaHHMKE.

6. UTo Takoe «Hauyanga TEPMOJAMHAMUKNY, UJICATTbHBIN U peabHbIN UK, KOAhDHUIIMEHT MOIe3HOTO
JENCTBUS TEIUIOBBIX MalIMH? B 4eM COCTOMT CyThb Hadajl TEPMOAMHAMMKHU U CIIOpa O «TEIIOBOU
cmeptu Beenennoii»?

7. JlaiiTe mpeacTaBIeHHE O HAyYHOH METOA0JIOTUU M (POPMUPOBAHUM KPUTEPHsSI UCTUHBI B pPa3HOE
Bpems. Kakue MeTonbl HMCNONB3YIOT B €CTECTBO3HAHMU U HACKOJIBKO OHM J1al0T OOBEKTHBHBIE
pe3yabTaThl?

8. Kak BO3HHKAIOT CTPYKTYpPBI U3 Xaoca B HEOPTaHMYECKOW M KMBOW MaTepusax? KakoBsl ycinoBus
uxX o0pa3zoBaHMs, TNpHUBEIUTE NpPUMEpPhl M3 pa3HBIX oOyacTeil ecrecTBO3HaHUSA. UTO Takoe
CHUHEpPreTHKa M KaKOBO €€ 3Ha4eHHeE IS COBPEMEHHOM KapTUHBI MUpa?

9. Onummre TUNOTE3Bl NPOUCXOXKAEHUS IUIaHeT CoOJHEYHOM cucTembl. UYeM JOKa3bIBaeTCs
equHOBpeMeHHoe  mpoucxoxaenne Ten  ComHeunod  cucteMbl?  [losicauTe  mpoOsemMbI
pOMCXOXKAeHUs U dBosonuu 3emin. KakoBo crpoenue reocgep? B yem cyTh runores3 TEKTOHUKH
auTocepHBIX IUTUT, Ipeii(a KOHTUHEHTOB?

10. B ueM cMbIcn KOHLIENIIMHM HOOC(Ephl, U KaKOB €e HayuHbli craryc? OnuuimTe, B 4eM COCTOUT
IJ100aJIbHBIN 9KOJIOTMYECKU KPU3HC, KAKOBBI €r0 MMPUYHMHBI U EPCHEKTUBBI TPEO0ICHUS.
Bapuant Ne 4
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1. Jlaiite oOmryro XapakTepucTHKy komeTam. HaszoBure Hambosiee m3BecTHbie W3 HuX. [lepmon
obpamenust CarypHa Bokpyr ComHia paseH 29,46 3emHoro ronaa, a Mapca — 1,88 3emuoro roga. Ha
kakoM paccrosiHuu ot CosHua Haxoautesa CarypH, eciu Mapc ynaneH B cpeiHeM Ha 228 MITH KM?
2. KakoBa mpu4mHa CyIIeCTBOBaHUs JIYHHBIX (a3 u 3atMeHuii? Paccrosaus 1o JIyHbl MeHsSeTCs u3-
3a OTIUYUSA €€ OpOUTHI OT OKPY)KHOCTH B 3HAYMTEJBHBIX Ipeaenax: B amoree — 405 ThIC. KM, a B
nepuree — 363 Thic. KM. KakoBa Oosibiias mosryoch JiyHHOW opOuThI? [loyemy HaMm BHIHA JIUIIIH
onHa cropona Jlynsl? beuta nm cocraBiena kapra o0oux monymapuid JIyHsl, KTO U Kak 3TO CMOT
caenarn?

3. Maiite mpexacraBieHue 00 ONMUCAHUU KOJI€OAHWH, MOAETH TapMOHHYECKOTO OCHUJUIATOpA H
WCIIOJIB30BAaHNUHU 3TOM MoJenH. UTO TaKoe «KOT€PEHTHOCTBY, «PE30OHAHCY, «IIOJIIpU3ALUAI»N?

4. KaxoBsl Monenu pa3Butus Bceenennoit? Kakue HaOnroneHus mOATBEpAMIM MOJAENb boibiioro
B3peiBa? Kakue smnupuueckue mNOATBEpXkAeHUs pacimupenus Bcenennoit? Yrto o3Hauaer
«CTallMOHAPHOCTH» U «HECTALlMOHAPHOCTHY» BeenenHoi, kakoBa MpUpoia peIUKTOBOrO U3JIy4eHus?
5. Mogenu uaeanbHOro u peanbHoro raza. Kakumu napameTpamMu ONMCBIBAETCS COCTOSIHME ra3a’?
Onpenenure Temmeparypy HACAJbHOTO Trasa, €Ccld CpeAHssl KUHETHYecKas HHEeprus
MOCTYIATEIbHOIO JBUKEHHUS €ro MoJjieKyn paBHa 7,87410-21 JIx.

6. IlosicHuTE MOHATHS PHTPONMM U TEPMOJMHAMMUYECKON BEPOSITHOCTU. B ueM cocTtouT mpuHUUI
bonpuMaHa, KaKOBO 3HaYEHUE TOrO MPUHLIUIIA B COBPEMEHHOM €CTECTBO3HAHUU?

7. KakoBbl CTpYKTYpHBIE YPOBHU OpraHU3allMuy MaTepuu, YeEM OHHU XapakTepusyrorcs? Urto Takoe
«CHCTEMHBIN MOJX0/1» U KAKOBBI €0 OCHOBHBIE ITOHATHS B COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHUHE Mupa?

8. Kak crpoutcs TepMoanHamMuKa OTKpPBITBIX cucTeM? [losicHUTe NOHATHE AMCCUIIATUBHOMN
cTpyKTypbl, o W.Ilpuroxuny. Kakue 3tanbl MO>KHO BBIAETUTH B Pa3BUTHH CAMOOPTaHU3YIOILUXCS
cucteM? Yem oTam4aeTcsi COBpEMEHHAsl HayyHasi KapTUHA MUPA OT KJIACCUYECKOM?

9. Uto Takoe «MyTauMs» M Kakue MyTauuu ObiBaror? Kak ompenenuth, 9TO MpUOOpETEHHBIE
MIPU3HAKYU He Hacnenyrorcs? Kakue Bubpl U3MEHYMBOCTH U3BECTHBI, B YEM X CXOJCTBA U OTIINYUA?
OOmbsacHUTE, Kakas GopMa M3MEHYMBOCTH JAET MCXOTHBIA MaTepuai JUisl €CTECTBEHHOIO 0TOOpa B
IIPUPOJIE.

10. [osicaute o0coOyr0 ponb MaTeMaTMKM W MOJEIMPOBAHHSA B €CTECTBO3HaHMHM. UYTo mamu
yesjoBevecTBY pemeHus Ha OBM rinobanbHbIX TporpaMm Mupa?

Bapuant Ne 5

1. 3aKOH BCEMHUPHOIO TATOTEHMs W JI0KA3aTENIbCTBA €ro crpaBeaauBOCTH Ha 3emie. OObsICHUTE
sBJIeHUE NpUIBOB. OLIEHUTE U3MEHEHHE CBOET0 Beca IpH Iepee3]ie C SKBAaTopa Ha MOJII0C.

2. Ilonarue o mukpo-, Mera u makpomupe. Kak m3mepstorcs paccrosiHus B Mukpomupe? Kax
u3MepsieTcsl BpeMs Ha MHTepBajiax, MeHpux 1c? Kakumu npubopamu?

3. [aiite nonsTue 06 oOpaTUMbIX U HeoOpaTHUMbIX Mpoueccax. [Ipusenure npumepsl. Onpenenute
MOHSTHS «IMHAMUYECKUHN Xa0Cy, «Ou(ypKaumn», «IUCCUTTaTUBHbBIE CTPYKTYPbI

B OKPECTHOCTH TOUYKHU OU(ypKaILIU».

4. IosicHuTe, KaK WU3MEHWJIUCH MPEICTaBICHUSI O MPOCTPAHCTBE U BPEMEHHU C CO3/IaHUEM TEOpUU
oTHOcUTeNbHOCTU. Kaknumu (haktamMul U SBJCHUSMH 3T NPEICTABICHUS TOATBEPKACHbI?

5. B kakux emuHMIIaX U3MEPSIOTCS DHEprus, padoTa u MOMIHOCTH? Kak 3TH BENIWUYWHBI CBSI3aHBI
MEXIy COOOM M 4TO OHM XapakTepu3yloT? CKOJbKO BPEMEHU HY)KHO BBIMOJHATH (PU3HUECKHUE
ynpaxHeHus: MouIHOCThI0 B 700 BT, 4T00bI cOpOCHUTH CBOI BEC 3a CUeT yMEHbLIeHUs kupa Ha 450 T
(Ha pacuierutenue 1 rxupa pacxomyercst okoino 40 kJIx, a k.mm.a. — 25%)?

6. Kakas ygacTte TepMOAMHAMUYECKON CUCTEMBbI Ha3biBaeTcs (pa3oil manHoro BemiecTBa? [laiite
MOJIEKYJISIPHYIO KapTHHY ITPOLIECCOB MCIAPEHUS M KOHAECHCAUUU. YTO Takoe HACBILIECHHBIN Nap, u
KaKOBBI €0 cBoMcTBA? OMUIIUTE POJIh ATHX MPOIIECCOB B 3eMHOI aTMocdepe.

7. OCHOBHOW 3aKOH paJMOAaKTHBHOIO pacmajza M €ro cratuctuueckuil cMmbici. Kak ompenensiercs
BO3PACT apX€OJOTMYECKON HAXOJKH, HAIIEH TIJIaHEThI?

8. PackpoiiTe CyIIHOCTP MHKPO- M MaKpO3BOJIOLUHU, PUBEIUTE MPUMEPHI JEHCTBYIOIUX B HUX
npoueccoB. KakoBbl JoKa3aTenbCTBa IBOJTIOLNUN OPraHUYECKOTO MHpa?
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9. Kak mpoucxoauT OoOMEH BeELIeCTB M JHEpPrueil B KUBOW kieTke? UYem OH OTiIMYaeTcs OT
0OMEHHBIX TTPOIIECCOB B HEXKUBOU MpUpoie?

10. Uto noHMMaercs HOJ TOHATHUEM «3aKOH HpUpoAbl»? YeM oTiauvaercs 3aKOH HPUPOIABI OT
3aKOHA, YCTAaHOBJIEHHOT'O IOCY1apCTBOM?

Bapuant Ne 6

1. TlpuBenute no0Ka3aTeNbCTBa CHPABENJIMBOCTH 3akoHa TiaroreHus Hprorona B ConHeuHOH
cucreme. Haiinure yckopenue cBobogHoro nagenust Ha JIlyHe u onieHure cBoil Bec Ha JIyHe, 3Has,
4yTO ee Macca B 81 pa3 MeHbliie, yeM y 3eMIIu.

2. TlosicHuTe, 4TO TaKOE «TaJlaKTHUKa», KaKOBbI MX (opMbI M CTpoeHHe. Kak Has3pIBaeTcs Hala
ranaktuka? I'ne Haxoaurcsa CoiHEeYHasi cucTemMa B Heil? B Kakux IBUKEHUSIX Y4acTBYeT 3eMiist?

3. B uem cymHocTh BTOpOro Hauyana trepmoanHamuku? [IpuBenure 3HayeHus K.I1.J. JUIsl TETIOBBIX
crannuid. Ecnu map mocrtymaer Ha TypOuHy mpu Temmneparype +177°C, a oKpyXaroIHuid BO3TyX
umeet Temreparypy +15°C, onpeaenure MaKCUMaIbHO BO3MOXKHBIH K.I1.J1. 3TOH MapoBOil TypOUHBI.
4. Pa3BuTHE NpEACTaBICHUM O CTPOCHUHU aTOMOB. KTO M Kak OTKpbUI 3JeKTpoH? B Kakoil cTrenenu
aTOM IOXO0XX Ha COJHEYHYIO cucremy? JlaiiTe moHsATHE 00 PHEPreTHUECKUX YPOBHSX U IEPEeXoax.
Kak nonydaercs cnektp uznydeHnus atoMoB? Kak ycTaHOBUIIM MaTepualbHOE €IUHCTBO MUpa?

5. XapakrepusyiiTe pacnpocTpaHEeHHOCTh XUMHUECKUX 3JIEeMEHTOB Ha 3emie u B ee Ouochepe. B
YeM NPUHIUIHAIBHOE €JUHCTBO XMMUYECKOTO COCTABA KUBBIX OPraHU3MOB U HEKUBOU MPUPOIbI?
6. IlonsTue paBHOBECHs B MEXaHUKE W CTAaTHUCTHYECKOW TepMmoaumHamuke. Kak Bemyt cebs
MaKpOCUCTEMBI BAaJIM OT paBHOBecus? [losicHUTE MPUHIUIT JTOKAJIBHOTO PABHOBECHS.

7. Jaiite 0oO0IIyl0 XapaKTEPUCTHKY MXKHAKOTO cocTosHus. Ompenenure KapTHHY IMPOLECCOB IMPH
SBIICHUSX KallWJUIAPHOCTH, CMAaYUBAHUHU, BSI3KOCTH, TTOBEPXHOCTHOM HATsOKEHUHU. Kak 0O0BSACHSIOT
0O0JIBIIYIO TEIIOEMKOCTh BOJIbI, O0JIBIIOE TOBEPXHOCTHOE HATSKEHUE U CBOWCTBO KaNUJUIAPHOCTH?
Kakoe 3HaueHne UMEI0T 3TH 0COOEHHOCTH BOJIBI B )KUBOU TIpUpoie?

8. B uem cMmbicn runoressl [1naHka o IMCKpETHOM XapakTepe MCIyCKaHHs CBETa U €€ 3HaueHue?
Hackonbko ObLTH pelieHbl Ipyu ’TOM MPOTUBOPEUHS B TEOPUH TEIUIOBOTO U3TyYEHUS?

9. OxapakTepu3yiTe peakLUyd CHHTE3a SJEp M YCIOBUS MX OCYLIECTBIECHMs. 1€ Takue yciaoBUs
UMET MecTo B mnpupoje? KakoBbl NepcneKkTHBBl HMCHOJIb30BaHUS PEaKLUM CUHTE3a sIep B
SHEepreTuKe?

10. Oxapakrepu3yiiTe OMOTHUECKUNH KPYrOBOPOT U OIEHUTE OMOC(epHYI POIb XO03SHCTBEHHOH
JIESITEIbBHOCTH YEJIOBEKA.

Bapuant Ne 7

1. Iosicuure monsitue «oHeprus». Kakue Buasl sHepruu Bul 3Haere? B kakux cucremMax oHa
COXpaHAETCS U KaK 3aKOH COXPaHEHUs SHEPTUHU CBSI3aH CO CBOMCTBAMU IIPOCTPAHCTBA-BPEMEHU?

2. Kakue aBm>XeHHUs JIETTIM B OCHOBY KaJleHapsl, Kakue KaJleHJapy Ucnoiib3ytoTces? OnpenenauTe 1no
naHHeIM 0 JlyHe u 3akoHam Keruiepa BBICOTY CTallMOHAPHOTO CHYTHUKA (BUCSIIETO Hal OJHOMN
TeppUTOpHUEN).

3. Kak ompeaenunu Bo3pactel ConHua, 3Be3n, Bcenennoil? KakoB amana3oH BpeMEHHBIX
uHTepBaioB Bo Beenennoi? Kak BoccTaHaBIMBAIOT 3BOJIOLUIO 3BE317

4. Kakumu KOpIyCKYyISIpHBIMU CBOWMCTBaMHU 00ianatoT cBeT? [1oSCHUTE CMBICI TOHITHS «(POTOHY.
Kakue siBnenus, u kakum 00pa3oM ObUTH OOBSICHEHBI C MIOMOIIBIO KBAaHTOBOW Teopuu cBeta? Ecim
($OTOH paccesics Ha HEMOABUKHOM JJIeKTpoHe Ha yrona 90°, To yeMy paBHO U3MEHEHUE JJTMHBI
BOJTHBI (poToHA? [ToueMy cCBET MPOSIBIISIET CBOMCTBA M BOJIHBI, M YaCTUIIBI?

5. Kak pa3BuBaioch yuyeHHUe 0 XUMHUECKUX mpoueccax? Kak MOXHO YCKOPUThH WM 3aMEUIUTh X0
pe€akuMu M KakOBO MPOMBIIUICHHOE 3Ha4YeHue 3Toro? Jlaite mnpeicTaBieHHE O XUMHYECKOM
KHUHEeTHKe. Kak MOXHO CMECTUTh XMMUYECKOE PABHOBECHE M HAMPABIICHUE PEAKIINU?

6. TlosicauTe OCOOEHHOCTH TPEACTABICHUS O MPUYMHHOCTH B KBAaHTOBOW MexaHuke. [lodemy
OTpaHHYEHUE BO3JACUCTBUS HAa MUKPOYPOBHE UMEET CMBICT ()YHIaMEHTAIBHOTO 3aKOHA TIPUPOIBI?
7. Kakue mporiecchl MoaIepKUBaIOT «OKU3HBY» 3Be37? JlaiiTe mpencTaBieHne 00 BOIIONNN 3BE3I.
[Touemy cymiecTBeHHa BeTMYMHA Macchl 3Be3/1b17 KakoBa nepcrnexktrBa 3Bostounn CosHna?

8. JlaiiTe mpencTasienre o Gpa3zoBbIX Mepexoax, IpPUBEIUTE MpUMepbl (Pa30BbIX MEPEXOI0B PA3HBIX
TUTIOB (POJIOB). UTO 3a SIBICHUS — CBEPXTEKYUECTh U CBEPXIPOBOIUMOCTD?

21



8. JlaliTe MOHATHE O HEOJAPBUHU3ME U CHHTETUYECKON TEOPUU 3BOJIIOLIUH.

9. Uto u3y4aeT reHeTHKa, KaKk OHa pa3BHBalach? UTO Takoe «TeH», «KOAOH», «HYKICOTHUIBI»,
«HYKJIEMHOBBIE KUCIOTBD»?

10. Onummure npeamMeT U LEAu ecTecTBO3HaHusA. Kakue srambl mpouia ecTeCTBEHHOHAy4yHas
KapTMHa MHUpa B CBOeM pa3BuTuM? Kak BIMAIOT Ha pa3BUTHE HAyKM BHEIIHUE U BHYTPEHHUE
dakropel? OueHuTe poOJb HAyKH U TEXHUKU B COBPEMEHHOM MHUpPE U B (POpMHUpPOBAHUHU
MOJIMTUYECKUX B3IJISI/10B.

Bapuant Ne 8

1. Onpenenute NOHATHUS TEIUIOTHI U TeMnepaTyphl. Kak cBsA3aHbI 3TU BEIMYMHBI, B KAKMX €AMHUILIAX
mMmepsatoTca? Kakue npussaTel mkanbl Temieparyp? Kak omnpenensiorT temmeparypy cMecu?
KakoBa KoHIIEHTpaLusi MOJIEKyJ B cTparocdepe Ha BbicoTe 30 KM, €Ciii JIaBJICHUE HA 3TOH BBICOTE
104 Ila, a remmneparypa -20°C? KakoB cMbIciT a0COTIOTHOTO HYJIS TeMIiepaTyp?

2. IlosicHure NOHATHE <«WHEpUMaNbHAs cucreMa otrcyera». I[lpuBeaure mnpumepsl. Kaxobl
OCHOBHBIE 3aKOHBI JIB)KEHMSI B Takux cucremax? UeM OTiaumyaercsi MPUHLHUI OTHOCUTEIbHOCTH
[anuness oT mpUHIMIA OTHOCUTENbHOCTH JWHIITeWHAa? Kak ocyliecTBisieTcsi MpeeMCTBEHHOCTD
UIael U KOHIEIIi?

3. B gem coctout addekr Jlomiepa u KakoBa ero poiib B MCCIEAOBaHUU 3Be3ll, Beenennoi. Kak
YCTaHOBWJIM M U3MEPUIIH CKOPOCTh BpaiieHus CosHia BOKpYr CBO€il ocu?

4. KakoBbpl MCTOYHUKH 3Hepruu 3Be3n? [laiite mpencraBieHre o0 SBOJIONMHA OOBIYHBIX 3BE3[ U
KpPaCHbIX TMT'AaHTOB W MOSCHHUTE IPOLIECCHI, NMPOUCXOIAIIME B UX Henpax. KakoBa mepcrekTuBa
sBomronuu ConHma? OueHuTe poiib (PyHIAMEHTAIbHBIX KOHCTAHT W B3aMMOJACWCTBUI B XO[e
3BOJIIOLMU. B ueM cyTh aHTpOIHOrO npuHuuMna’?

5. Kakue equHULIBI I3MEPEHHS PACCTOSIHUNA MPUHATHI B Meramupe? UTo o3HadaeT TOT (akT, 4To 110
ommxkaitmelt 3Be3nbl llentaBpa paccrosuue 4,35 cB. 1.7 Ilpunumas mnomnepeunuxk ColHEUHOMN
CUCTEMBI B 12 MIpI. KM, OLEHUTE, KaKylO JOJI OH COCTaBJS€T OT pacCTOSHUSA A0 Onvkaiiei
3BE3/IbI.

6. Kto u xorma nocrpoun mozaens ctpykrypsl JJTHK? Kakue pasnoBunnoctu PHK, B uem 3nauenue
kaxaon u3 Hux? Kak nmpoucxomut nenenue kinerok, sapa m JJHK? Kak peamusyercs cucrema
BOCIPOM3BOICTBA HAa MOJIEKYJISIPHOM YpOBHE?

7. llosicHute mpolecchl B paciulaBax M pactBopax. llodemy mnpu pacTBOpeHHH OOBIYHO
TeMIiepaTypa nonmxaercsi? KakoBsl ocobeHHOCTH pacTBOpeHust B Boje? Kakyio posib urparoT
ruipouiibHble U TUAPO(POOHBIE MpOoLECcChl B KUBBIX opranu3max? 8. Kakue Tumsl cBsizel MMEIOT
MecTo B Kpuctauiax? Korma Bo3HuKaeT Metayuindeckas cBsa3b? Jlaiite mpencraBieHue o

TEOPUHU METAIIIOB, NOJYNPOBOJIHUKAX, TUIIEKTPUKAX U U30JIATOpAX.

9. IlosicHUTE NOHATHE «HAYYHOH PEBONIIOIMN» U «HAYYHO-TEXHUYECKON peBomtonun». [lpuBenure
npuMepbl. KakoBbl 0OCHOBHBIE TocTHkeHUs U Tpodiemsl HTP?

10. JlaiiTe onpeneneHue «3KOCUCTEME» U «TPOPUUECKOMY ypoBHIO». [loscHUTE, KaK MPOUCXOIUT
nepeaaya SHEpruy BBEPX MO TPOPHUECKUM YPOBHIM IKOCHCTEM.

Bapuant Ne 9

1. IMoneBas ¢opma marepun. OyHAaMeHTaIbHbIE TUIBI B3auMojieiicTBuil B pusuke. [louemy oHM
TaK Ha3bIBAIOTCA U B KaKMX JMANa30HaX BPEMEHU U MPOCTPAHCTBA MPOSIBIAIOTCS HanOoJiee CHIIbHO?
2. XapakTepu3ylWTe AMCKPETHOCTb M HENPEPBIBHOCTh Marepuu. OIpeneinuTbh IIHMHY BOJIHBI
AIIEKTPOMArHUTHOTO M3JIy4YE€HHMsI, SHEPrus KBaHTa KOTOPOTO pPaBHA YHEPIMHM TOKOS 3JIEKTPOHA.
Macca nokost 31eKTpoHa paBHa 9,1x 1073 kr.

3. Onuummre CHEeKTp >JIEKTPOMAarHUTHOTO wu3iydeHHus. Kak ObIIM OTKpBITHI HMH(ppakpacHoe M
yIbTpapuoIETOBOE U3IYyUEHHE, PEHTTEHOBCKHUE JTyun?

4. Kakue 4acTHIIbI COCTABIISIOT SIIPO aToMa, KaKoBBI ero pazmepbl? Kak 3To 6bU10 ycTaHOBIEHO?

5. Onummre Moaudukaruu yriaepona. [louemy cToib MHOTOOOpa3HBI COCIWHEHMs yriaeponaa?
Kakne 0coOeHHOCTH CTpOEHHUs aTOMa YIiiepo/ia ONPEaeSIMIN €ro poiib B )KUBOU npupoae?

6. [laiite monsTMe BHyTpeHHeH sHeprud. Kaknme Buabl BHYTpeHHEH »Hepruu Bbl 3Haere? Kak
U3MepsEeTCsl BHYTPEHHSISI dHeprusa? B yem cyIHOCTh NepBOro Hayana TEPMOJUHAMUKN?
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7. Uro Takoe ¢a3oBoe paBHOBECHE, IEperperas >KHUIKOCTb, MPOIECCHl CyOIMManuu |
necyonumanuu? OnummTe GU3NYecKyro KapTHHY IMpolecca kuneHus. Kak 3aBUCUT Touka KUTIEHUs
OT BHelIHero aasieHus? [lpuBeauTe npumepsl NpOsIBICHUS 3TUX IIPOLIECCOB B IPUPOJE.

8. Oxapakrepusyiite crtpoeHue u Owmosornueckoe 3HadeHue ATD, mouemy ATOD Ha3wBarOT
OCHOBHBIM UCTOYHHUKOM JHEPIUH B KJIeTKe?

9. OcHoBHBIC BBIBOJBI YyueHUs BeprHaackoro o Owuochepe. OxapakTepuszyiTe MOHATHUS
«QKOCHCTEMay, «OHMOTeoleHO03», «IKOJOTHMUYecKas HHIIa», «OuoueHo3». Yem ompenensercs HX
YCTOMUYMBOCTh, KaKH€ CBSI3M CYLIECTBYIOT MEXKJYy OpraHM3MaMd B 3KOCHCTEME, U KaK OHHU
MOJIETUPYIOTCS?

10. KakoBbl OoTinuMuusi HayKd OT ApYrux obOmacte KyinbTypbel? Kak COOTHOCHTCS Hayka ¢
OOBIZICHHBIM 3HAHUEM, C PEITUTUEH?

Bapuant Ne 10

1. Oxapakrepu3syiite nmpoOIeMy MOKWCKa «IIEPBUYHBIX OOBEKTOB» M KOHIEMINIO aToMU3Ma. B uem
€MHCTBO JHMCKPETHOCTH M HempepblBHOCTU? [losicHuTe moHsATHE 31MeMeHTapHoi uactuubl. Kak
KJIacCU(UIUPYIOTCS 3JIEMEHTApHBIE YAaCTHIIBI, M KaK OHU HUCCIEAYIOTCS? UTO Takoe «aHTHYACTHIIBI
»? B 4eM coCcTOUT rumnore3a KBapkoB?

2. Kak U3MeHSI0TCS KUHETUYECKas, [10JIHAsl U MOTEHIMaJIbHAsL SHEPIUU IUIAHEThI IPU €€ IBUKEHUU
Bokpyr Connua? B kakoe Bpems roja JMHEHHAss CKOpPOCTh ABMXKEHHUS 3eMiId MO opOuTe
HauOoJIbIIas U ToYeMy?

3. [lepeuncnure BoIHOBBIE CBOMCTBA cBeTa. Dddekt [Jomnepa 1y cBeTOBbIX BoJIH. Ecnu B ombiTax
Ha 3emJIe 4acTOTa U3JTy4eHUs] BOJOPOa COCTABISET 4,6x10" ', a B CIIEKTpE JAJIEKOW TaJlaKTUKU
OHa yMEHbLIWJIACh Ha 1,9x10 Tu, ompemenure, mpuOTMKAETCS M K HAM 3TA TATAKTHKA HIIA
yAQIAETCS.

4. XapakTepu3yiTe KOHLENIUU OIM3KOASHCTBHS U naibHoAeHCTBUSA. KTo 1 Kak co3maBan Teopuro
anieKTpomMarHuTHoro mnosig? I[loueMy B HapoJHOM XO3SHCTBE MCIOJIB3YIOT HE IOCTOSHHBIM, a
nepeMeHHbIN TOK? CpaBHUTE IPaBUTALMOHHOE U JIEKTPOMAarHUTHOE MOJIS.

5. Kak omuceIBaeTcs COCTOSHHME MHMKpPOUYacTHIbI B KBaHTOBOM ¢u3uke? Kak mpu sToM
OCYILIECTBJISIETCS] CUHTE3 BOJIHOBBIX M KOPIIYCKYJIIpHBIX CBOMCTB? KakoBO oTiiMune B ONHCaHUU
COCTOSIHHS B KJIACCHYECKOW M KBAaHTOBOM MEXaHHUKE?

6. Uem otnnuaercs kuBoe OT HexuBoro? Ouenurte 3HaueHue oTkpeiTuid JI. Ilactepa. B uem
CXOJICTBA W pa3JIM4YMsl pacTeHU U >KUBOTHBIX? KakoBbl METOAbl T'€HHON WMHXKEHEPUH U HYEM
OTJIMYAIOTCSI €€ BO3MOKHOCTH OT BO3MOKHOCTEH KJIACCUYECKON CEJIEKIINU?

7. llosicHuTe sIBJIEHME KaTajlu3a U €ro Ucnojib3oBaHue. [1oscHUTE poib KaTaIUTUYECKUX PEaKIUN B
KHU3HEIEATEIbHOCTH OPraHU3MOB, POJIb AHAJOTMU MEXAY KaTalu3aTopaMu U (pepMeHTaMHu.

8. JlokaxkuTe, 4TO MOIMYJISILMS SBJIsIeTCs eNMHuLel sBoonnu. [loueMy pa3Hblie MOMYISIIUN OJJTHOTO
BHJA OTJIMYAKOTCA MO 4yacTore reHoB? IloscHUTE, Kak MPOMCXOAWUT HBOJIIOLHS BHJIOB C TOYKH
3peHusi reHeTuku. KakoBa poib MyTanuMii U OKpyXarouiel cpelxbl B 3BOJIOLUU KUBOIO?
[Tponomxaercs 11 B HACTOSIIEE BPEMS IBOJIIOLUS YEJIOBEKA KaKk BUIa?

9. JlaliTe MOHATUS O MPOCTHIX, CIOXKHBIX, YCTOMUMBBIX, HEYCTOWYUBBIX, H30JUPOBAHHBIX H
OTKPBITBIX CUCTEMAX, 00 00paTUMBIX U HEOOPATHUMBIX IpoIieccax.

10. OnumuTe OCHOBHBIE ATanbl pa3BuUTHS Ouocdepsl. Kak mpencrapiser Hayka Hadajao KU3HU Ha
3emie? YUem oTnmuaercst 3eMHast atMocepa oT aTMocdep Apyrux miaHer u nouyemy? Ilouemy
’KM3Hb TIOKa 0OHapy’KeHa TOJIbKO Ha Hallel rniaHere?

Kpumepuu oyenxu (6 6annax):

- 5 6annos evicmasnaemesa cmyoenmy, eciu cmyoeHm 0ail NoJHbvle, pa3eepHymvle Omeenbvl Ha 6ce
meopemuyecKue ONPoOCsl Ouiema, nPoOeMOHCMPUPOBAL 3HAHUE DYHKYUOHATbHBIX
603MOJICHOCTET, MEPMUHONIO2UU, OCHOBHBIX JJIEMEHMO8, YMEeHUe NPUMEHAMb MeopemuiecKue
3HAHUSL NPU 8bINOTHEHUU NPAKMUYECKUX 3A0AHULL;

- 4 banna evicmasnsiemcs CmyoeHmy, eciu CHyOeHm Packpulll 8 OCHOBHOM MeopemuyecKue
80NPOCHL, 0OHAKO 0ONYWEHbl HEMOYHOCMU 8 ONpedesieHUl OCHOBHBIX NOHAMUIL.

23



- 3 banna evicmasisiemcs cmydeHmy, eciu cmydenm PACKpblLl 6 OCHOBHOM meopemudecKue
6onpocol, 0OHAKO 00nyu;eﬂbz Hemo4YHocmu 6 onpe()eﬂeﬂuu OCHOBHbBIX NOHAMULL.

- 2 64108 8blcmasiaemcs Cmyoenmy, eciu npu omeene Ha meopemudecKue 60npocsbl CmyoeHmom
O00NYUeHO HeCKOIbKO CYUeCMBEeHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX NOHAMUU. JIocuka u
HOIHOMA Omeema cmpaoaom 3aMemHbIMU U3bAHAMU. 3amemubl npobevl @ 3HAHUU OCHOBHbIX
Memo0os. Teopemuueckue 80npoCylL 8 YENOM U3LOHCEHb OOCMAMOUHO, HO C NPONYCKAMU
mamepuana. imeromces npuHyunuaibHole OuUOKU 8 J102UKe NOCMpPOoeHUs omeema Ha 60npoc,

- 1 6ann evicmasisemcs cmyoeHmy, eciiu Omeen Ha MmeopemuyecKue 60nPoCbl CEUOEmMenNbCmayem o
HEeNOHUMAHUU U KPAUHE HeNOJHOM 3HAHUU OCHOBHBIX NOHAMUL U Memo00s. ObHapyicusaemcs
omcymemeue HaeblK08 NPUMEHEHUS. MeOPemU4eCcKUx 3HAHULL NPU bINOJIHEHUU NPAKMUYECKUX
3a0aHul.

KouTposbHo-0oneHOYHBbIe MaTepuaibl. Bonpocs! k 3a4ery.
o aucnuiuiiHe KoHuenmuu coBpeMeHHOTro eCTeCTBO3HAHMS

1. M3MeHeHus NpelICcTaBICHUM O BPEMEHHM M IPOCTPAHCTBE IO MEpPE pPa3BUTUS HAYKHU.
ITepexon OT mpencTaBICHUN KJIaCCUUECKONH MeXaHUKU HbroTOHA K ITpencTaBieHusIM DUHIITEHHA.

2. CyTb KOHLIENLMU aToMu3Ma B €€ pa3BUTUU. Ee CBSI3b C COBpEMEHHBIMU NpoOIEeMamMHU
HOCTPOCHMs eAMHOM (u3ndeckoit Teopuu. BemecTtBo kak cucrema uactul. IlpoGiema moucka
«TIEPBUYHBIX OOBEKTOBY.

3. 3aKoHBI TEPMOJMHAMUKHA U30JUPOBAHHBIX cUCTeM. [IOHATHS: «10I0KEHNE PABHOBECUSY,
«TeMIieparypay», «BHYTPEHHSSI SHEPTUA», «IHTPOIUsD». CBA3b SHTPOIIUU U BEPOSITHOCTH.

4. Tlonsrue (a3l u (pa3oBoro nepexona, npuMepsl. SIBiaeHus nepexHoca: AudQysus, ocMoc.
Onwumure nporecc GoOpMUPOBAHHUS U TTEpPEIaui HEPBHOTO UMITYJIbCA 10 HEHPOHY.

5. Konuenuuu OmuskoneiicTBusa M nanbHoAeicTBusA. [lonepeunsle, NpoJoiIbHBIE U CTOSYNE
BOJIHBI B ymnpyroi cpeae. Dddexr omnepa u ero ucnoip3oBanue. YTo Takoe «KOTE€PEHTHOCTHY,
«PE30HAHCY, «IIOJIAPU3ALU»?

6. Ilonarue «money», TeOpUs JIEKTPOMAarHUTHOTO nosist. Pa3BuTHe npencraBieHuil o cBeTe.
Kak u xem ObUIO TOKa3aHO, YTO CBET €CTh JJEKTPOMAarHUTHas BosHA? B 4eM mposBistOTCS
BOJIHOBBIE CBOMCTBA cBeTa? KakoB CIIEKTp AJIEKTPOMArHUTHOTO U3JTy4eHus?

7. JIMCKpPETHOCTb M HENPEPBIBHOCTH MaTepuu. B KakuX SBIEHUAX MPOSBIAIOTCA
KOPIYCKYJIIpHBIE cBoiicTBa cBera? IlpoOieMbl TEIIOBOTO H3JIyd€HHUsT M CO3JaHHE KBaHTOBOM
TEOPUH CBETA.

8. [IpencraBieHust 0 CTPOEHUH aTOMOB B CBOEM pa3BUTHU. OTKpbITHE 3JIeKTpoHA. B kakoi
CTETIEHM aToOM IIOXOXX Ha coyiHeuHylo cuctemy? IloHsTHe 00 »HEPreTHYeCKUX YpPOBHAX M
nepexoaax.

9. Kakue yacTHuIlbl COCTaBIISIOT PO aTOMa, KaKOBBI €ro pa3mepsl? [ToHATHE «3lIeMEeHTapHbIe
yacTULIb», UX Kiaccudukanus. Kak onu uccneayrorca? B yem coctout runore3a KBapkoB?

10. ITosicaute cyts runotes3sl Jlyn ne bpoiins. Kak m xem oHa Obula 3KCHEpUMEHTAIBHO
MIOATBEPIKJICHA, KAaKO€ 3HAYEHHE JUIsl €CTECTBO3HAHUS HMEET HCIOJIb30BAaHUE KOPIYCKYJSPHO-
BOJIHOBBIX CBOMCTB BelllecTBa?

11. Crneuuduka MUKpOMHUpa MO CPaBHEHHIO C M3yYeHHEM Mera- u Makpomupa. [losicHute
IIPUHIUIIBI HEONIPEAECIEHHOCTH, COOTBETCTBUS, IIPUUUHHOCTH U JONOJHUTEIBHOCTH.

12. Kak M3MEHWINCh CTpaTeTHsl MO3HAHUS U NPEJCTABICHUS O CIIy4ailHOM M 3aKOHOMEPHOM
npu uccienoBanus Mukpomupa? Ilosicaure posib mpubopa B KBAHTOBOM MEXaHUKE.

13. SIBnenue paanoakTUBHOCTH (€CTECTBEHHOM M MCKYCCTBEHHOW). Peakuum nenenus siaep,
po0JIeMbI SHEPIeTUKH, CBSI3aHHBIE C STUMHU PEAKLIUIMHU.

14. Peakmuu cunTe3a saep. VICTOYHMKM SHEPrUM 3BE3[, IBOJIIOIUS OOBIYHBIX 3BE3M H
KpacHbIX ruranroB. [lepcnextussl 3Bomtonun ConHua.
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15. Yro n3y4aer XxuMus, KaKOBbl OCHOBHBIE 3Tallbl €€ pa3BUTHA? PazBurue npeacraBieHuil o
COCTaBE BEUIECTB M CTPYKType MoneKyl. [loHATHE XUMHYECKOro »3JIEeMEHTa, XHMHYECKOTO
COCIMHEHUS, XUMUYECKHUX CBSI3€H, POJIb SHEPTHU U SHTPOIHHU IPU 00pa30BaHUU MOJIEKYII.

16. Ctpoenune xuakocteii. OOBICHUTE 3HAYCHUE B )KMBOU MPUPOJIC OOIBIION TEIIOEMKOCTH
BOJbI, OOJBILIOTO IIOBEPXHOCTHOIO HATSKEHUS U CBOMCTBA KanuiuigspHocTu. (OcoOeHHocTH
pacTBOpPEHMs B BOJIE PAa3JIMYHBIX BemecTB. ['uapoduibHblie 1 ruipodoOHbIe TPOLECCHI.

17. PacnpocTpaHeHHOCTh XMMHUYECKHX JJIEMEHTOB Ha 3emiie U B ee Ouocdepe. B uem
€IMHCTBO XMMMYECKOIO COCTaBa JXUBBIX OPraHM3MOB U HEKMBOM mnpuponbl? CTpoeHue atoma
yriepoaa U €ro pojib B KUBOH Npupoze. Poiib KaTaIUTUYECKUX PEAKIHUM B KU3HEAESITEIbHOCTU
OpPraHu3MOB.

18. Pa3zButue Omonoruu, M3MEHEHHE €€ IIeJiel M METOJOB B CBS3M C Pa3sBUTHEM JPYIHX
€CTECTBEHHbIX HayK. 3HaUEHUE MOJIEKYJIIPHOM OMOJIOTUH B Pa3BUTHU HAYKH O )KUBOW MaTEpHH.

19. OcHOBHBIC TOJIOKEHHUSA M 3HAUCHHE KJIETOYHON TEOPHH B pa3BUTUH Ouonoruu. Kakumum
METOJAaMHU YJAJIOCh U3YYHUTb COCTaB JKUBOM KJIETKM M €€ MOJEKYyJsIpHOe cTpoeHue? Onummre
(GyHKIMHU KIeTOYHBIX MeMOpaH. OxapakTepu3yiTe cTpoeHue u ouonorndeckoe 3Hadenne ATO.

20. ®opmupoBanue wuzpeu s3Bomrouuu, Teopuu Jlamapka u [lapsuna. JlokazarenbcTBa
HBOJIIOLIMM OPraHUYECKOro Mupa. Buapl m3aMeHYMBOCTH, X CXOJACTBAa M OTiIWYMs. EcTecTBeHHbIN
oTOOp Kak Hampabisttoliuid ¢akrop sBomouuu. [lonarus «momymauus » u «Buay. Ilouemy
HOMYJISILMSL SIBJISIETCS €AUHULIEH SBOJIIOLIMU?

2]1. CymHOCTh MHMKPO- M MaKpO3BOIIOLUHM, IPHUMEPBI JACHCTBYIOLIMX B HUX IPOLIECCOB.
ITonsiTHE O HEOJAPBUHU3ME U CHHTETUYECKOU TEOPUH 3BOJIIOLINH.

22. Yto Takoe «TeH», «KOIOH», «HYKJIECOTHIbI», «HYKJICHHOBbIE KHUCIOTH»? UTO HM3yuyaeT
reHeTHKa, Kak oHa pa3BuBasiack? KTo u korga noctpoms Moaens ctpykTypsl JJHK? PasnoBunnoctu
PHK, ux 3Hauenue.

23. Kak mpoucxomut aenenue kietok, siapa u JIHK? Kak mpoumcxomut O6mocunres? Kax
peanu3yeTcsl CucTeMa BOCIIPOM3BOACTBA?

24. Tlonste «omocdeparn, ee GyHKIHH U 000nM0UKH. Yuyenue BepHamckoro o Ouocdepe.
OcHoBHBIE 3Tanbl pa3BuTus Ouocdeprl. CpaBHUTE OMOMAcCy HOBEPXHOCTH CYIIH, TOYBBI U
MupoBoro okeana. Kpyrosopot BemiectB B 6nocepe. ['unoressl npoucxoxaenus xusoro. [louemy
KHU3Hb II0Ka OOHApYXeHa TOJIbKO Ha Hallel riaHere?

25. OxapakTepu3ylTe MOHATHUS: «IKOCUCTEMA», «OUOTEOLEHO3 », «IKOJOTHYecKas HUIIay,
«6uoreHo3». UeM orpeensercss UX YCTOHYUBOCTb, KaKHE CBSI3U CYILECTBYIOT MEXKIY OpraHU3MaMHu
B JKOCHUCTEME, KaKUMH MOJENIIMU OINHUCBHIBAIOT OTHOIICHUS MEXIY TPOPUUECKMMH YPOBHSIMU B
6uoneno3ax? ['moGanbHbIN 3KOJIOrMUYECKU KPU3UC, €r0 MPUYHHBI U MIEPCIIEKTUBBI TPEOA0IECHUS.

26. Pacnipenenenune Ha 3emiie conmHeuHol sHepruu. Konuenuus xo3pomonuu. CyiiecTByeT
a1 Hoocdepa ceityac?

27. Bcenennasi, ee pa3Mephl, COCTaB W MoJenu pa3BuTus. HazoBuTe sMmupuueckue
NOATBEPXKJIEHU  pacluupeHuss — BceneHHo#?  UYTo  O3HayaeT  «CTAMOHAPHOCTB» U
«HecTalmoHapHOCTh » Beenennoii? Kakue HaOmoeHUs TOATBEP MU Moienb bombioro Bapeisa?

28. TlosicHuTe, YTO TaKOE «raJlakKTHKa», KakoBa UX (opMa M cTpoeHue. e HaxoaurTcs
conmHeyHas cuctema B Hamell [amaktuke? Kak m3MeHWIM (QU3MYECKyr0 KapTUHY MHpa o0Iias u
crenuajibHas TeopuM OTHocuTenbHOcTH? Kak cCBsf3aHbl Macca W JHEpPrUs B TEOpUHU
OTHOCHUTEIIBHOCTHU?

29. IlonsTne 3akoHa NPUPOIBI, TUIBI 3aKOHOB B HAayKe: JAETEPMHHHCTCKHI 3aKOH,
BEPOATHOCTHBIN 3aKOH, 3aKOH KaK TEHJIEHIUS, 3aKOH KaK OrpaHHYeHHE pazHooOpasus. 3aKoH U
nenecooOpasHocTs. [IpuMeps! 1execoo0pa3Horo noBeieHus B )KUBOW U HEXKUBOU MPHPOJIE.

30. Yto Takoe «MmyTamus» M Kakue MyTtauuu ObiBaroT? Hacnenyrorcs 5 npuoOpeTeHHbIe
npu3Haku? DBOMIONMS BHUJOB C TOYKH 3pEHHs] T€HETHKH. B yeM 0coOeHHOCTH OMOTEXHOJIOTHil:
TEeHHOU M KJIETOYHON MH)KEHEPHUH, UX BOZMOXKHOCTH, IOCTUKEHUS U EPCIIEKTUBBI?

31. Teocdeprl. BozHukHOBEeHHE U 53BOMIONMSA OKeaHa W aTMocdepsl. Bo3HUKHOBEHUE
Oouocdepsl, XUMUYECKas SBOJIONMS MPEHKU3HEHHBIX (opMm. buocdepa kak omHa u3 000I0YEK
3emun.
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32. TloHsiTHE O NPOCTHIX, CIOXKHBIX, YCTOMYMBBIX, HEYCTOMYUBBIX, H30JHUPOBAHHBIX U
OTKpBITBIX cHUCTeMaX, 00 OOpaTUMbIX W HEOOpaTUMBIX Mpoleccax. MaKpoCHUCTeMbl BIadd OT
paBHOBecus. IlpuHuun nokanbHOro pasHoBecHs. IloHsATHE AUCCUNIATUBHOM CTPYKTYypsl 1o M.
[Ipuroxuny.

33. Kak BO3HMKAIOT CTPYKTYpPbI U3 Xaoca B HEOpraHu4eckou U »uBoil Matepusax? I[Ipumepsl.
YcnoBus o0pa3zoBaHus CTPYKTYp U3 Xaoca. YTo Takoe CHHEpreTHKa?

34. Camoopranusaiys MaTepuu B IPOLIECCE SBOJIOLMU TajakTUK, 3Be3], miaHer. [loscuure
npo0JieMbl MPOUCXOXKICHUS M SBONIOIMM Halled MaHeTbl. B ueM CyTh THMIOTE3 TEKTOHUKU
autocepHbIX TUIAT, Apeiida KoHTUHEHTOB? COBpEMEHHBIH BapHaHT THUIIOTE3bl MOOWMIH3MA.
[TosicHuTe BBIpakeHHE: «3EMIISI — KUBOM OPraHU3M».

35. DneMeHThl reoxpoHoaorui. KoHuenmum 3ol pacCTUTEIBHOTO U )KUBOTHOTO MUPOB
B COOTBETCTBUU C TreoxpoHosiornueckoil mkanoil. IIpouecc ¢doTocuuTe3a, ero 3HaueHue s
ABOJIIOLIMH.

36. KomnbroTepsl, MaTeMaTUYECKHUE MOJEIHN U HEJIMHEWHbIE sIBICHUS. [[lMHaMUYecKuil Xaoc u
OudypKauu, TUCCUTIATHBHBIC CTPYKTYPhI B OKPECTHOCTH TOUYKHM OMdypkanuu. MaremaTHdeckoe
MOJIeJIMPOBAaHUE OMOIOTHUYECKOM SBOTIOIUH.

37. ®enomen yenoBeka. C Kakoro BpeMeHH HaunHaeTcs yesoBedeckas ucropus? Ilossinenue
peUu U poJib KOJUIEKTUBHBIX B3aUMOJICHCTBUI.

38. Konuenuus stHorenesa no JI.H.I'ymuneBy. fIBieHus camoopraHu3aluyd U HHEPTHOCTH B
dbopMupoBaHUHU YenoBeUecKoro oodmecTBa. Kakue aHanoruu pa3BUTHs 3THOCOB MOKHO MPOCIIETUTh
IIPY COTIOCTABJICHUH HX C TeOpHel (a30BBIX MEPEX0a0B?

39. Kak Bbl moHumaere mpoOieMbl COMAIBHONW 3KOJIOTHH, ATOJIOTMH M COIMOOMOJOTHN?
UenoBek Kak TpeAMET OOIIECTBOBEACHUS M ecTecTBO3HaHUs. KoHmenmus Hoocdepsl 1o
Bepuaackomy. CyTh aHTPOITHOT'O PUHIHUIIA.

40. CoBpemeHHas €CTECTBEHHOHAy4yHasi KapTUHa Mupa. Bblgenute posib T€HETUKH,
KHUOEpHETUKH W TicuxoaHanu3a. Kakue mnapajoKchl, OrpaHUYECHHs] W 3aTPYAHEHUS HMEIOTCA B
pazButun Hayku? IlpeacrtaBbTe HayKy B BHJAE 53BOJIOLMOHHOIO IIpOLIECCA U ONUIIUTE €€
Onmmkaiiniee Oyayiee.

Y4eOHo-MeTOAMYECKOEe H HH(POPMALMOHHOE 00ecnedeHre JUCIUIIMHBI
5.1. IlepeyeHb OCHOBHOI1 U IONIOJHUTEIbHOI y4eOHOH JUTEepaTypbl, HEOOX0AMMOM A5
OCBOCHMS JMCIUIIIHHBI

Ochnognas numepamypa

1. Tynuno B.®D. KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUSA. YUYEOHHMK [DIEeKTpOHHBIN
pecypc] / Tynunos B. @. - M.: JlamkoB u Ko, 2010 - 483 c.

JlocTynl K TEKCTy 3JEKTPOHHOI'O H3JIaHUS BO3MOXKEH uepe3 DJIEKTPOHHO-OMOIHOTEHHYIO
CUCTEMY "VHuBepcurerckas 6ubnmoreka online" —
<URL:http://biblioclub.ru/index.php?page=book&id=254014>.

2. KapnenkoB C.X. KoHnenuuum COBpEeMEHHOTO €CTECTBO3HAHMS [dJEKTPOHHBIA pecypc] :
yue6. mocobue / C.X. Kaprenkos ; C.X. KapnenkoB .— 12-e¢ uzg., mepepab. u jgom. —
Mocksa : Jlupexr-Menna, 2014 .— 624 c. JlocTynml K TEKCTy 3JEKTPOHHOIO W3JaHUs
BO3MOXKEH 4epe3 ODJIEKTPOHHO-OMOIIMOTEYHYI0 CHUCTeMY 'YHHBEPCHTETCKas OMOIMOTeKa
online" .— <URL:http://biblioclub.ru/index.php?page=book&id=229405>.

Jlonoanumensnasn numepamypa
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1. TI'pymeBunkas T.I'. KoHuenum coBpeMEHHOIO €CTECTBO3HAHMSI [IEKTPOHHBIN pecypc] :
yue6. mocobue / T.I'. ['pymesunkas, A. Cagoxun .— 4-e u3j., nepepad. u gom. — Mockaa :
Hupexr-Meana, 2014 .— 480 c. [JJocTyIm K TEKCTy 3JIEKTPOHHOTO U3JaHUsI BO3MOXKEH Yepe3
DNEeKTPOHHO-O0MOIMOTeUHYI0 cucTeMy "YHUBEpCcHUTETCKass OndimoTeka online".—
<URL:http://biblioclub.ru/index.php?page=book&id=210672>

2. Hxonnmkosa H.M. KoHnenuu coBpeMEHHOTO €CTECTBO3HAHMS. YUeOHOE mocooue
[Dnexktponnslii pecypc] / Ukonnukosa H. 1. — M. : FOnutn-/lana, 2012 .— 288 c¢. locTym k
TEKCTY 3JIEKTPOHHOTO M3/aHUS BO3MOXKEH uepe3 DIEKTPOHHO-OHMOINOTEUHYIO CUCTEMY
"VuauBepcurerckas oudmuoreka online”.— <URL:http://www.biblioclub.ru/book/115158/>.

3. PyszaBun U.I'. Konnenuuu coBpeMEHHOTO €CTECTBO3HAHMS [ DnekTpoHHbId pecypc] / ..
Py3aBun .— Mocksa : [Ipocnekt, 2015 .— 288 c. JloCTyl K TEKCTY 37EKTPOHHOTO U3AaHUS
BO3MOXKEH 4yepe3 DIIEKTPOHHO-OMOIHOTEUHYIO cUcTeMy " Y HUBEpCUTETCKas OnbnmnoTexa
online". <URL:http://biblioclub.ru/index.php?page=book&id=251655>.

8. Ilepeuenr pecypcoB HHGPOPMANHOHHO-TEJIEKOMMYHUKANMOHHON ceTn «WHTepHeT»,
He00XO0AUMOM 1JIs1 0CBOCHHSA IMCUMILIUHBI (MOLYJIs1)

1) www.edu.ru/modules.php

®denepanbHbIi 00pa30BaTEIbHBIN MOPTAT

Karanor o0pa3oBaTeNbHbIX HWHTEPHET-pecypcoB. HopmaTHBHBIE JOKYMEHTBI CHUCTEMBI

obpazoBanusi.  ['ocynmapcTBeHHbIe  0Opa3oBaTelbHBIE  CTaHAAPTHL.  By3bl,  TEXHHKYMBI.

JlucraHiiioHHOE 00y4eHue.

2) Karayor Hay4HBIX pecypcoB

CoOpaHue CChUIOK Ha CalThl coJepKallue KHUIM M CTaThM 10 €CTECTBEHHOHAYYHBIM
quciuruinHaM. Pasznensl: MmareMatuka u ¢usnka, HugppoBas o0paboTKa CUTHAIOB, PAIMOTEXHUKA U
AIIEKTPOHUKA, OMOJIOTHSI, XUMHUSI, aCTPOHOMMSL, TporpaMMupoBanue. OcHOBHbIE pa3zensl: CpencTea
novcka HaydyHoil wuH@popmanuu B Internet; Hayunas nutepatypa B uHTepHeT; HenuneiitHas
nuHamuka; HeliponHsle cuctemsl; UNCIEHHBIE METO/BI.

3) DjVu BUBJIMOTEKN

[Tepeuens 6ubmmorexk DjVu no HanpaBieHUsAM: €CTeCTBEHHOHAYYHbIE, TEXHUUECKHUE, TPOYHE.
Allbest.ru. ITepeuerp OUOIUOTEK MO PA3TUYHBIM HATIPABICHHUSIM.

6. MaTepnaanO-TeXanecKaﬂ 6333, HeoOXoauMast 1Jisl OCyIECTBJICHUA 06pa30BaTeJ’IbHOFO

npouecca mo 1MCUMIIJIMHE

22 Konnenmun 1. yueOHas ayauTopus Aynuropus Ne 405 1. Windows 8
COBPEMEHHOTO | JJIsl npoBeaeHus | YueOHass MeOenb, y4eOHO-HATJIsIHbIC Russian.  Windows
€CTECTBO3HAHMS | 3aHATHIl  JIEKIMOHHOIO |0ocoOMs, A0CKa,HOyTOyK,MynpTUMeauna- | Professional 8

THNA: npoekrop Mitsubishi XD3200U, skpan Russian Upgrade.
ayIuTOpuUs Ne 405 | ¢ anexrporpuBogom 300*400cm Spectra Horoeop Ne 104 or
(xumdak kopmyc), | Classic. 17.06.2013 T.
ayauTopus Ne 311 Aynuropus Ne 311 JInuensun
(xumdak kopmyc), | YuebHasi MeOenb, y4eOHO-HATJISIHbIC GeccpoyHble
ayJAUTOPUS Ne 310 | mocobus, jmocka, HOyTOyk,mpoektop | 2. Microsoft Office
(xumpak kopmyc), | Mitsubishi XD 600U, oskpam ¢ | Standard 2013
ayJITOPUS Ne 305 |amexrponpuBomom Projecta 183*240cm Russian. JloroBop Ne
(xumdak kopryc). Matte white. 114 or 12.11.2014 r.
2. yuyeOHas Aynuropus Ne 310 Jlnuen3nn
ayauTopus aasi | YaeOHast wmeOenb, ydeOHO-HarJsaHbIe OeccpouHbIe
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NPOBeICHUs 3aHATHH]
CeMHHAPCKOro THUIA:

ayauTopus Ne 405
(xumdak KOpIIyC),
ayauTopus Ne 311
(xumdpak KOpIIyC),
ayauTopus Ne 310
(xumdak KOpIIyC),
ayAUTOpHUS Ne 305
(xumdak kopmyc).
ayauTopus Ne 001
(xumdak kopmyc),
ayuTOpuUs Ne
002(xumaxk xoprmyc),

aymuropuss Ne 006
(xumdak kopryc),

aymuropuss Ne 007
(xuMmax kopryc),

aymuropust Ne 008
(xumdak koprmyc).

3. yueoHast
ayIuTopus s
TEKYIIero KOHTPOJs |
NPOMEKYTOYHOI
aTTecTAlMU: AyIUTOPUSI

Ne 405 (xumdak kopryc),
ayIuTOpUs Ne 311
(xumbax KOpIIyC),
ayIuTOpUs Ne 310
(xumbax KOpIIyC),
ayIUTOpUS No 305
(xumak koprmyc).

4. yuyeOHast
ayIuToOpus st
MPOBEJEHUs] TPYNNOBbIX
7} UHIUBHUIYATBHBIX
KOHCYJIbTALMI:
ayIUTOpUs Ne 405
(xumpax KOpIIyC),
ayIuToOpHUs Ne 311
(xumpax KOpIIyC),
ayAuTOpHUS Ne 310
(xumdak KOpIIyC),
ayJTUTOPHS Ne 305
(xumak koprmyc).
ayJuTOpuUs Ne
(xumak koprmyc),
ayIuTOpuUs Ne
002(xumcaxk xoprryc),

aymuropust  Ne
(xumdaxk xopmyc),

aymuropust  Ne
(xumdaxk xopmyc),

aynuropust  Ne
(xumdak kopryc).

5. momeumeHus s

€CaMOCTOATEIbHOM
padoThI:
YUTAIBHBIN 3am Ne |
(TaBHBIH KOpIYC),
yuTanbHbIM 3a;m Ne 2
(bu3mat KopIyc-
y4eOHOE), YU TATbHBIN

001

006

007

008

mocoous,
HOYTOYK,MYJIbTHUMEIHUA-TIPOEKTOP
Mitsubishi EW230ST, SKpaH
HacteHHbIl Classic Norma 244*183.
Aynurtopus Ne 305
YuebHas wmeOenp, ydeOHO-HATJIsIHBIC
nocoowus, JIOCKa,
HOYTOYK,MYJIbTUMEIUA-TIPOCKTOP
Mitsubishi EW230ST, JKpaH
Hacrennsli Classic Norma 244*183.
Aymuropus Ne 001
VYuebnast Mmebenb, y4uyeOHO-HATIISTHBIC
mocoowsl, 10cKa.
Aynurtopus Ne 002
YuebHas wmeOenp, ydeOHO-HATJISIHBIC
1mocoOus, TOCKa.
Aynurtopus Ne 006
YuebHass wmeOenp, ydeOHO-HATJISIHBIC
1ocoOusl, TOCKa.
Ayautopusi Ne 007
VYuebnast MmebOenb, y4uyeOHO-HATJISITHbBIC
mocoOus, TOCKa.
Ayautopusi Ne 008
VYuebOnast MmebOesb, y4yeOHO-HATJISITHbBIC
1ocoOusl, TOCKa.

Yuranbubii 3271 Ne 1
Hayunerit u y4eOHbBIN (oOHI, HaydHAs
nepronuka, I1IK (MoHOOMOK) - 3 mmT.,
HeorpanuueHHbl noctyn k ObC u B/I;
KOJIMYECTBO IOCAT0YHBIX MeCT — /6.

YuTanbHbiit 3an Ne2
HayyHbii 1 yyebHbIi ¢oHA, Hay4yHan
nepuoamKa, MnK (moHO6N0K),
NOAKIOYEHHbIX K ceTn UHTepHeT, — 8
LWT., HEOrpPaHUYeHHbIM goctyn K 36C u
B[; KonnyectBO NOCAAOYHbIX MeCT —
50.

JIOCKa,

YuranbHslii 321 Ne 5
Hayunsiii u ydeOHbIN (oOHI, HaydHas
nepuoguka, IIK (monOGmOK) - 3 miT,
HeorpanndeHHbIH qoctyn kK ObC u BJI;
KOJIMYECTBO MOCAJ0UHBIX MecT — 27.

YuranbHslii 321 Ne 6
Hayunerit u y4eOHbBIN (oOHI, HaydHAs
mepronuka, [1K (MoHOODOK) - 6 mIT,
HeorpanuueHHbli noctyn k ObC u B/I;
KOJIMYECTBO MmocagovyHbIx MecT — 30.

Yuraneuslii 3a1 Ne 7
Hayunslii u y4eOHbIH QoHI, HaydHas
nepronuka, [IK (MoHOO7OK) - 5 miT,
HeorpanuueHHbI goctyn k ObBC u BJI;
KOJIMYECTBO MOCAIOYHBIX MecT — 18.

JlaGopaTopust Ne 206
YyeOHast MeOenpb, yd4eOHO-HATIATHBIE
moco6us, Memajka MarHuTHas EcoStir
(1.51,300-200006/Mun,1aTdopma
muam.120mMMm,0e3 HarpeBa), Melnaika
MaruutHas [19-6110 (mo 11, ¢ monorp.
120C), memranka marauTHas [13-6110
(mo 1m, ¢ momorp. 120C), Memianka
marautHas [19-6110 (mo 1, ¢ momorp.
120C),  memanka  MarHuTHasg C

3. Kaspersky
Endpoint  Security
IUIS OunsHeca -
CraHnapTHBIH.
Horosop
Ne31806820398 ot
17.09.2018 1. Cpok
JNCHCTBUS  JIMIICH3UU
10 25.09.2019
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3an Ne 5
(TyMaHUTapHBIH
KOPITYC),9UTaBHBIN 3all
Ne 6 (yueOnbIit
KOPITYC),9UTATBHBIN 3all
Ne 7 (rymanuTapHBIN
KOPITyC),1abopaTopust

Ne 206(xumdak
Kopmyc), Jaboparopus
Ne 209(xumdak
KOpIyc),j1abopaTtopust

Ne 419(xumdax
KOpIyc).

5. ITomelnenue At
XpaHeHus "
NpopuIAKTHYECKOT 0
00cTy:KUBaHUSA
yueOHOro
o0opyaoBaHus:
nabopatopuss  Ne 013
(xumpak koprmyc).

noxorpesom  I[13-6110M,  memanka
Mar"HutHas ¢ mogorpeBoM [13-6110M,
MHKPOCKOII, ~ MHOTO(YHKIHOHAJIHHOE
YCTPOHCTBO KyoceraFS-1030MFP,
HOYTOYK HPPavilion, MPOEKTOP
BenQMP612C, HOYTOYK HP
6820sT2370 17 WXGA, monutop 19"
Samsung 931BWSFVTFT cucremubrit
ook IntelCore B KOMILIEKTE, MaMATh
NransTS 4G, cryn MCO/uepH/ (6mir.),
HOYTOYK ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JlaGopaTopus Ne 209
YyeOHast MmeOenp, y4eOHO-HATIIATHBIC
mocoOusi, KOMIBIOTEP B  COCTaBe:
cucteMuslii  6mok DEPO  460MD/3-
540/T500G/DVD-RW, wmonutop 20"
Samsung, MHOTO(YHKITHOHATEHOE
YCTPOMCTBO  (IpUHTEP/KOMUp/CKaHep)
FS-1030 MFR, mnpunTep Ia3epHblii
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHr MIPUCTABKa, Kpeciio
«[Ipectmx», TymMOOUYKa MOOMIBHAS,
cryn "Ilpectmxk", €TOM MUCBM., CTOJI
nuceM., ety UCO
JlaGopaTopust Ne 419
YueOHast MmeOenp, y4eOHO-HATIIATHBIC
mocoOwus, MHOTO() YHKITHOHAIIEHOE
yctpoiicteo HP Laser, muaHmetHslit
kommbioTep Apple iPad 64 GB Wi-Fi
+3G  UYepnsiii A4-1.00ITu,64I'b ¢
YeXJIOM, KONMPOBAJbHBIA  ammnapar,
KOIIMPOBaJbHBII ammnapar
JlaGopaTopust Ne 013
Kowmmnekt mebenn BHP, Becsr GR-120
(120r*0,1Mr) BHYTp. KanuOpOBKa, C
TTOBEPKO, HeHTpUdyTa OITH-8,
MHOTO()YHKIIHOHANIBHOE  YCTPOMCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, JJEKTPOILIUTKA
mogorp. 120C), memanka MarHUTHas
I[12-6110 (mo 1:, ¢ momorp. 120C),
Mellajika MarHuTHasE C IOJIOIPEBOM
I[15-6110M, wMerajgka MarHuTHas c
noxorpesom [13-6110M, wMukpockor,
MHOTO(YHKIIMOHAJILHOE  YCTPOMCTBO
KyoceraFS-1030MFP, HOYTOYK
HPPavilion, mpoextop BenQMP612C,
HOyTOyK HP 6820sT2370 17 WXGA,
MOHHUTOP 19" Samsung
931BWSFVTFT ,cucteMHbIit 010K
IntelCore B  KOMILIEKTE, IaMATh
NransTS 4G, cryn MCO/uepn/ (6mir.),
HOYTOYK ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JlaGopaTopust Ne 209
YuebHast MeOenpb, y4eOHO-HATIATHBIE
nocoOusi, KOMIIBIOTEp B  COCTaBe:
cucremublii Omok DEPO 460MD/3-
540/T500G/DVD-RW, wmonuTop 20"
Samsung, MHOTO(YHKIIMOHAILHOE
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YCTPOHMCTBO  (IpUHTEP/KOMUp/CKaHEp)
FS-1030 MFR, mpuHTep Ja3epHBIH
MOHOXpOMHBIH Samsung ML-3310D,
OpuduHT MIPHUCTABKA, Kpecio
«[Ipectmx», TymO04uka MOOMIBHA,
cryn "IIpecTmk", CTOJX MHUCHM., CTOJ
miceM., ctyn MCO

JlabopaTopus Ne 419
VYueOHas MeOenb, yueOHO-HarJsiAHbIC
nocoowus, MHOTO()YHKITHOHATEHOE
ycrpoiicteo HP Laser, mmanmerHsii
koMmmbioTep Apple iPad 64 GB Wi-Fi
+3G  Yepubii A4-1.00ITw,64I'b ¢
YeXJIOM, KONHMPOBAJIBHBIA  ammapart,
KOIIMPOBaJIbHBIN anmapar

JlaGopaTopust Ne 013
Kommiektr mebenmm BHP, Becer GR-120
(120r*0,1Mr) BHyYTp. KamuOpOBKa, C
TTOBEPKOTA, nenTpudyra OITH-8§,
MHOTO(YHKIIMOHAJILHOE YCTPOKHCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snekTporuiuTka
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MHWHOBPHAYKHU POCCHUU

[Tpunoxenue Ne 1

®I'BOY BO «BALIKUPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JUCHUITIIMHBI KOH].[CHI[I/IP[ COBPEMECHHOI'0 €CTECTBOZHAHUSA

Ha 4 cemecTp
(HaMMEeHOBaHUE AUCITUTLIHHBI)
o4gHai

(dhopma o0y4eHust

Bua padorsl

O0BeM TUCHUILTAHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacos) 2/72

Cemectp 4

Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesiem: 32,2
JIEKITUHA 16
MPAKTHYECKUX/ CEMHUHAPCKUX 16
712a00paTOPHBIX -
KOHTPOJIb caMocTosTenbHor padoTsl (KCP) -

Opyrux (TpynmnoBasi, HHIUBUIyalbHasi KOHCYJIbTALUS M HHBIC BUIBI

y4eOHOI IeITETLHOCTH, IPEyCMaTPUBAIOIINE PA0OTy 00yUArOIIUXCS C

npenoaasarenaem) OKP 0,2

YueOHBIX YacOB Ha CAMOCTOSITENBHYIO padboTy obyuatomuxcst (CP)

BKJTIOYas MOJITOTOBKY K DK3aMeHY/3a4eTy 39,8

®opma(bl) KOHTPOJIS:
3auet 4 cemecTp
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OcHOBHAA U

®dopma TEKyIIEero

dopma U3yyeHHs] MaTepUANIOB: JIEKIUH, IPAKTUYECKHE JIOTIOTHUTEIIbHAS 3 KOHIPOIA
aJlaHus 110 yCIeBaeMOCTH
No 3aHATHUS, CEMUHAPCKUE 3aHATHUS, TaOOpaTOpPHBIE pabOTHI, JIMTeparypa, CAMOCTOSTEILHOM (KOILTOKBHYMBL,
i Tema u conepxanue CaMOCTOATENIbHAsI paboTa U TPYIOEMKOCTD (B Yacax) peKoMeHayemas pa6oTe KOHTPOJIBHBIE
CTYACHTaM
CTYJICHTOB paboTsI,
(nomepa u3 KOMIIbIOTEPHbBIE
Beero | JIK [TP/CEM JIP CP CIIHMCKa) TeCTBI H T.11.)
2 3 4 5 6 7 8 9 10
1. | Tema 1. Metononorus, 9 2 2 - 5 O 1,2 Hanucarp Pedepar
COCTaBHbIE YaCTH U Hn.1,2,3 pedepar. WuauBuayanbHbIH,
ATanbl Pa3BUTHUS [ToaroToBUTHCS K | TPYHIIOBOM OMPOC.
€CTECTBO3HAHUSI. OTIpocCy. TectupoBanue
[TonsTHs mpocTpaHCTBa,
BPEMEHU M MaTepUH
2. | Tema 2. Monenu 13 4 4 -- 5 0.1.1,2 Hanucarp Pedepar
KJIACCUYECKOI 0 Hn.1,2,3 pedepar. WuauBuayanbHbIH,
€CTECTBO3HAHUS U [ToaroToBUTHCS K | TPYHIIOBOM OMpPOC.
3aKOHOMEPHOCTH OTIpOCy TectupoBanue
PUPOJIBI
3. | Tema 3. BepositHocTHBIH | 14 2 2 - 10 0.1.1,2 Hanucats Pedepar
MU, OIIUCaHHE H.n.1,2,3 pedepar. WuauBuayanbHbIN,
MPOLIECCOB [ToaroToBUTHCS K | TPYMIOBOM OMPOC.
oIpocy TectupoBanue
4. | Tema 4. 3akonsl | 18 4 4 - 10 0.1.1,2 Hanucats Pedepar
sBosolMU.  OTKpBITHIE Tl 2,3 pedepar. WNHnuBunyansHbIH,
CHUCTEMBI U T [ToaroToBUTHCS K | TPYINIIOBOM OMPOC.
CaMOOpTaHU3aIHs OIIpPOCy TectupoBanne
5. | Tema 5. EcrectBo3nanue | 17,8 4 4 - 9,8 O.r 1,2 Hamucatp Pedepar
Y pa3BUTHE LIUBUIN3ALUU Hn.1,2,3 pedepar. WHauBUyanbHBIH,

TloaroroBuThbes K

IpyIIIOBOH OIpOC.
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orpocy

Bcero yacosB:

71,8

16

16

39,8
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PedTHHT IJIaH IUCHUILIMHBI

KoHuenuuu coBpeMeHHOT0 eCTECTBO3HAHUS

(Ha3BaHME IUCLUILUINHBI COTTACHO paboueMy ydeOHOMY ILIaHY)

Hamnpasnenne 04.05.01 ®dyHnameHTanbHas U MPUKIAAHAS XUMU

CHCHI/IaHLHOCTL BBICOKOMOIEKYISIpHBIE COSIMHEHUS

kype |, cemectp 4 2019/2020 rr.

[Tpunoxenue No 2

Buabl yueoHoi aesitesibHOCTH | bamisa ucno Baier
CTYACHTOB KOHKPCTHO® 3ajaHuH 33 MunnMansHBIN MaxkcumabHbIN
3a/1aHUC ceMecTp
Moayas 1
Texyumii KOHTPOJIBL
1. KontpoxpHas paboTa 5 5 0 25
PyOexHblii KOHTPOJIb
1. Pedpepar 25 1 0 25
Bcero 50
Moayan 2
Texkymuii KOHTPOJIb
1. KorrponpHas pabota 5 5 0 25
PyO0exHblii KOHTPOJIb
1. Tect 25 1 0 25
Bcero 50
HoompureabHbIe 0AJIBI
1. CryneHueckas oiuMmnuana 0 5
2. [TyGnukarws crarei 0 3
3. Yuactue B koH(pepeHInn 0 2
Bcero 10
ITocemaemocTs (02/1J1b1 BHIYUTAIOTCS U3 001eH CyMMBbI HAOPaHHBIX 0aJ1J10B)
1. HOC@HICHI/IC JICKIIUOHHBIX 3aHATUHN _6
2. Tloceuenune 1a00paTOPHBIX 3aHATUI 0 -10
HToroBblii KOHTPOJIb
1. 3auer 0 0

YTBepkIeHO Ha 3aceaHnu Kadeapbl BBICOKOMOJCKYJISIPHBIX COSTUHCHUHN 1 00IIIel XUMUYECKOW TEXHOJIOTHU

Iportokon Ne 10 ot 29.05.2018

3aB. kadeapoii
[penonaBaTens:

E.N. Kynum
C.B. Konecos



